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AK. AKaJeMUSIIBIK
Muxa IToH koAbl ATaybl Kype Mep3im KpeIuTTep IIpepexBU3UTTEP ITocTpexBU3UTTEP
JKBBIT Bu3HECTIH KYKBIKTBIK OPTachl KOHE 2 3 5.0
LEBALLt 2101 |chiOaiinac sKeMKOPJIBIKKA KapChl Kazakcran Tapuxsl OHIIPICTIK IMpaKTHKA
3aHHaMa
LLIbIFapMalIbLIBIK Ofnay sKoHe 2 3 50 Kazakcran Tapuxsl OHIpICTIK TPaKTHKA
TMPECc 2101  |OusHec-uzaesapabl KaJlbIITACTHIPY 5 P AP P
ELSf 2101 DKOJIOTHsI )KOHE eMip Kayinci3airi 2 3 5.0 JleHe MIBIHBIKTRIPY OHIIpICTIK TPaKTHKA
bI1 TK 2201 ‘TeXHOJIOTUATIBIK KOCITKEPITIK 3 4 3.0 HpOl"paMMa.]l.LIK MIKEHEpHs T Ay S —
HeTi3nepi
ITM 2201 [T MEHEHXMCHTI 3 4 HpOFpaMMaJ'I.L TK MHIKCHEPI KonganOainbl OM3Hec-aHAIUTHKA
Heri3nepi
KII AZBZhK 3301 AKITapaTThl 3USH/IBI OaFJapiIaMalibiK 3 5 5.0 AJTOpUTMAED JKOHE IEPEKTEP [IporpaMManbIk KaMTaMaHbIH
KacaKTaMaJaH Kopray KYPBUTBIMBI carachlH TeKcepy JKoHe Oaranay
AKAZhS 3301 AKIapaTThIK KayilCi3IiK KoHe 3 5 NupoxoMMyHUKAIUSUIBIK sxkyienep | [IporpaMManbik KaMTaMaHbIH
AKIapaTThIK XYHeIep IiH CeHIMITIr MEH JKeJIiiep camachlH TeKCepy koHe Oaranay
KII MKKA 3302 Mp6nnba1 Kocemmanap sl Kotlin 3 5 5.0 AJNTOpUTMAEP JKOHE IEpEeKTep 3eprrey Kobach
azipuey KYPBUTBIMBI
MKSA 3302 M96HHLL[1 KOChIMITTaNIapabl Swift 3 5 AJTOpUTMAED JKOHE IEPEKTEP 3eprrey Kobach
azipuey KYPBUTBIMBI
BI1 AKIapaTThIK KyHenepIiH 3 5 5.0
AZhKBZh 3202 |konmanbaisl 6armapaaMabik HporpaMll\{/[:fiL;Ken?meHepm 3epTTey x00achl
KacaKTaMachl s1ep
DIA 3202 }11{13aI/IH xoHe nHTepdeiicTepai 3 5 HpOFpaMMaJ].LIK MHKEHEPHs 3eprrey Kobach
azipuey Heriznepi
KII IPTN 3303 Java mporpaMmanay TiUTiHIH Heriznepi | 3 5 5.0 ANTOpUTMJIEP JKOHE JACPEKTEP My TbTHareHTTiK Kyiienep
KYPBUIBIMbI
Go mporpaMmmaay TUTiHIH Heri3aepi 3 5 AnropuTtMmep KoHE IepEKTEp HetiporexHonorus sxoHe
GPTN 3303 .
KYPBUTBIMBI addeKTUBTI ecenTey
BI1 ZhTShKT 3203 DKyitenik Tangay xoHe IIeIim 3 5 5.0 bIkTHMAaTIBIK TEOPHACHI KOHE AKnapatThIK KYHeIep i
KaObLIAY TEOPHUSICHI MaTeMaTHKAJIbIK CTaTUCTHKA OKIMIIIJICHIPY KoHe OacKapy
AKT 3203 AKnapatTap jKoHE KOJTay TEOPHUSICHI 3 5 blkTuMapIK TEOpUSCHI JKIHE AKnapaTThIK KyHenepii

MAaTEMATHUKAJIBIK CTaATUCTHUKA

OKIMIIIJICHIPY KoHEe OacKapy




AK. AKaJeMUSIIBIK
Muxa IToH koAbl ATaybl Kype Mep3im KpeIuTTep IIpepexBU3UTTEP ITocTpexBU3UTTEP
KII UEKOK 3304 |UE KOMIIbIOTEPIIK OfbIHIap/b Kypy | 3 6 5.0 Husaiin xone unrepdericrepii OmupipicTik ToKipubec
azipiaey
3DM 3304 [0 Monenney 3 6 Huzaiin xone nurepdeticrepai Oupipictik Toxipudeci
a3ipiey
KII DZhPA 3305 JlepexTepai )kuHay IpOoLeciH 3 6 5.0 Hepextep 6av3acml'{ Oackapy TlepexTepi BH3yamHsamIay
aBTOMATTaHIBIPY (Tanaay) Kyienepi
AIDA 3305 AKITapaTThI 13/I€Y JKOHE ICPEKTEePi 3 6 Hepekrtep 621u3aCLIg backapy R —
amy Kyienepi
bI1 BPM 4204 busHec-miporiecTepi Moenbaey 4 7 5.0 IT menemxmeHTI 3epTTey k00ackl
DV 4204 JlepekTepi BU3yanu3anusuiay 4 7 AKXnaparTsl 13ue;1ﬂ>}x’<9He JepeKTepi 3eprTey KoBack
KII PKO 4306 [IporpaMMaIbIK KOATHI 4 7 5.0 [IporpaMManbIK HHXEHEPHS AKnapaTThIK KyHhenepmi
OHTaNIaHIBIPY Heri3aepi OKIMIIIICHIIpPY JKoHE OacKapy
MCM 4306 MareMaTHKaIbIK )KOHE KOMITBIOTEpIiK| 4 7 JKoFapb! MaTemaTHka .AanpaT’l'“I)IK Kyienepai
MOJICTIB/ICY OKIMIIIJICHIIPY JKOHE OacKapy
BI1 KBA 4205 Konnan6ansl OM3HEC-aHAIUTHKA 4 7 5.0 TeXHOJIOTUSIIBIK, KOCIITKEPITIK 3epTTey k00achl
ZDT 4205 SUATKEPIIIK ACPEKTEP Il TAAAY 4 7 Jlepexrep 6a3acwiH Oackapy 3epTTey k00achl
Kyienepi
bI1 VKZh 4206 BHIV)TyaJIgay JKoHE KOHTeHHepIiey 4 7 5.0 WEB-ocanmanapas: asiprey .AKn.apaTT.LIK Kynenepai
Kyienepi OKIMIIICHIIPY JK9HE OacKapy
[IporpamMMaIibIKk KaMTaMaHbI 4 7 AXnaparThIK KyHenepai
PKKOT 4206 |kypacThIpy KoHE OpHAIaCTBIPY TTporpamMaIILIK KaMTaMaHbIK OKIMIIIJICHIpY k9He OacKapy

TCXHOJIOTUAJIapbL

carachlH TeKcepy JKoHe Oaraay




Kon AK. |AkageMH4ecKue
Huxn Haspanue Kypc ITpepexkBU3UTHI ITocTpeKkBU3UTHI
AUCUMILINHBI nepuos KpPeAnThI
00/ [IpaBoBast cpena Ou3Heca u 2 3 5.0 [TpousBoacTBEHHAS TPAKTUKA
LEBALt 2101 |anTUKOPPYHIIMOHHOE Hctopus Kazaxcrana
3aKOHOJATEIILCTBO
KpeaTHBHOE MBIIICHHE U Te€HEPaLHs 2 3 5.0 [Ipou3BoACTBEHHAS IPAKTHKA
o Hctopus Kazaxcrana
TMPEc 2101  |6usnec uneit
DKomorus u 6e30MacHOCTb 2 3 5.0 [Tpon3BoaCTBEHHAS MTPAKTHKA
ELSf 2101 dusnyeckas KyIbTypa p A P
KI3HEESITEITbHOCTH
b TexHOoIOrHYECKOE 3 4 3.0 .
A TP 2201 OcHOBBI poTrpaMMHO# nHXeHepuH | [IpukiamgHas Ou3HeC-aHAIMTHKA
[peIPUHIMATEIHCTBO
ITM 2201 IT MeHePKMEHT 3 4 OcCHOBBI MpOrpaMMHOI HHXKeHepuu | MccneaoBaTenbCKuil MpoOeKT
130 3amura nHGOpMaAIK OT 3 5 5.0 TecTupoBaHue U OllEHKA
ZIVPO 3301 |[BpemoHOCHOTO MPOrPaMMHOTO AJNTOPUTMBI U CTPYKTYPBI TaHHBIX KadecTBa MPOTPaMMHOTO
obecrieyeHust oOecrieyeHus
WNudbopmarmonHas 6e30MacHOCTh U 3 5 TecTupoBanue u orieHKA
NupoKOMMYHHKAIIMOHHBIE
IBNIS 3301  |HanmexHOCTH HHGDOPMAIIMOHHBIX KayecTBa MPOrpaMMHOTO
CHCTEMBI M CETH
cHCTEM oOecrieyeHus
11 Pa3paboTka MOOMIIBHBIX TIPUIIOKEHHH 3 5 5.0 .
A RMPK 3302 L II()O din p AJNTOPUTMBI U CTPYKTYPHI IaHHBIX | McciaenoBaTenbCKuil MPOEKT
Pa3paboTka MOOMIIBHBIX TIPUIIOKEHHH 3 5 .
RMPS 3302 i Swift AJNTOPUTMBI U CTPYKTYPHI JaHHBIX | McciaenoBaTenbCKuil MPOEKT
b [IpuknanHoe mporpaMMHOE 3 5 5.0
PPOIS 3202 |oGecrieuenre HHPOPMAITHOHHBIX OcHOBBI porpaMMHOI HHXeHepuu | ccnenoBaTenbCKuii MPOeKT
CHCTEM
DRI 3202 Ju3aiin u pa3paboTka uHTepdercon 3 5 OcHOBBI IpOrpaMMHON MHXeHepuu | MccrnenoBaTenbCckuil MPOEKT
11 OCHOBBI sI3bIKa IPOrPaMMUPOBAHUS 3 5 5.0
A OYaPJ 3303 Java porp p AJNTOPUTMBI U CTPYKTYPHI JAaHHBIX |  MyJbTHAreHTHBIE CHCTEMBI
OcHOBHI s13bIKa IporpaMmupoBanus Go| 3 5 Heiiporexnomnoruu u
OYaPG 3303 porp p AJNTOPUTMBI U CTPYKTYPBI JAHHBIX P
a(pPeKTHUBHBIC BBIYMCIICHUS
b CucTeMHBIN aHATTU3 U TEOpHUs 3 5 5.0 Teopust BEpOATHOCTH U VYpasnenue u
| sATPR 3203 P pHi Bep P

[IPUHATHUS PELLICHUN

MareéMaTH4YCCKasd CTaTUCTHKA

aJIMUHUCTPUPOBAHUE




Teopust nHpoOpMaMy 1 KOAUPOBAHHS

I/IH(l)OpMaLII/IOHHBIX CHUCTEM

Teopust BEpOATHOCTU U

VYnpasneHue u

TIK 3203 aJIMHHHCTPHPOBAHHE
MaTeMaTH4YecKasi CTAaTUCTHKA
WH(OPMAITMOHHBIX CHCTEM
111 RKIUE 3304 |Pa3paborka kommnbioTepHBIX urp B UE 5.0 Ju3zaiin u pa3pabotka unrepgeiicos| [[ponzBoacTBeHHAs TpaKTHUKA
3DM 3304  [3D mozxenupoBaHue Ju3aiin u paspabotka unrepdeiicos| [[pou3BoaCTBEHHAs TPAKTHKA
11 ABTOMaTH3anus npouecca cbopa 5.0 CucteMsl ynpaBineHus 6a3aMu
A APSD 3305 13 TIPOTL p yip Busyanu3zanus qaHHBIX
TAHHBIX (TAPCUHT) JIaHHBIX
MHpopMaIluOHHBIH MOKUCK U CucteMsl ynpaBineHus 6a3aMu
IPID 3305 (bopman yip Busyanuzanus 1aHHBIX
W3BIICYCHNE JAHHBIX JTAHHBIX
b1 MBP 4204  |MoaenmupoBaHue OH3HEC-TIPOIIECCOB 5.0 IT MeHEe TKMEHT HccenenoBaTenbCKuil MPOESKT
Buzyanuzanus JaHHBIX NudopmanuoHHbIA TOUCK U .
VD 4204 Y s A bopman UccnenoBarenbCkuii mpoeKkT
W3BIICYCHHE JAHHBIX
I OnTuMH3anus MporpaMMHOTO Koza 5.0 Ynpasnenue u
OPK 4306 OCHOBBI IPOTrPaMMHOM HH)KEHEPUHU aJIMUHUCTPUPOBAHHE
WH(OPMAITMOHHBIX CHCTEM
MareMaTHyecKoe U KOMITBIOTEpHOE VYnpasnenue u
MCM 4306 | momenupoBaHue Bricmras MmaTemaruka aJIMIHHACTPHUPOBAHNE
MH(GOPMAITUOHHBIX CUCTEM
b1 PBA 4205 [puknanHas Ou3HeC-aHATUTHKA 5.0 TexHonornyeckoe UccnenoparenbCckuii MpoekT
MPEINPUHUMATEIHCTBO
IAD 4205 VHTemeKTyanbHbIe aHAIH3 JTAHHBIX CucteMsl ynipaBieHus 6a3aMu HccnenoBarenbCckuid MpOEKT
JTAHHBIX
b1 Cucremsbl BUpPTyalln3aluu 1 5.0 VYnpasnenue n
SVK 4206 KOHTEHHEepU3aIun Pa3pa6orka WEB-npunosxenuit aJIMIUHHACTPHUPOBAHNE
MHGOPMAITUOHHBIX CHCTEM
TexHomoruu cOOPKU U pa3BEPTHIBAHUS VYupasieHue u
TecTrpoBaHHe U OlIEHKA Ka4eCTBA
TSRPO 4206 |nporpammHOro obecrieyeHus aJMUHHUCTPUPOBAHNE

MPOrPaMMHOI0 00eCIIeUeHUS

HHq)OpMaLIHOHHLIX CHUCTEM




Cycle

Subject code

Name

Course

Academic credits

Pre-requisitions

Post-requisitions

period
GER LEBALt 2101 Legal envm_)nment_ of l:_)usmess and 2 3 50 History of Kazakhstan Internship
anti-corruption legislation
Creative thinking and generation of 2 3 5.0 . .
TMPEcC 2101 Ibusiness ideas History of Kazakhstan Internship
ELSf 2101 Ecology and life safety 2 3 5.0 Physical training Internship
BS TE 2201 Technology Entrepreneurship 3 4 3.0 Basics of Software Engineering Applied business analytics
ITM 2201 IT management 3 4 Basics of Software Engineering Research project
AS PIEMS 3301 Prot_ec_:tlon of information from 3 5 5.0 Algorithms and data structures Software quallty_ testing and
malicious software evaluation
Information security and reliability of | 3 5 Infocommunication systems and Software quality testing and
ISRIS 3301 . . i
information systems networks evaluation
AS DMAK 3302 c?r?\lg?l?r?em of mobile applications 3 5 50 Algorithms and data structures Research project
DMAS 3302 ODﬁ\é?,Lci)gment of mobile applications 3 > Algorithms and data structures Research project
BS ASIS 3202 Application software for information 3 5 5.0 Basics of Software Engineering V|_rtua_I|za_t|on and
systems containerization systems
IDD 3202 Interface design and development 3 5 Basics of Software Engineering 3D modeling
AS BJPL 3303 E?]Z'SZ;J the Java programming 3 > 50 Algorithms and data structures Multi-agent systems
BGPL 3303 :3a5|cs of the Go programming 3 5 Algorithms and data structures Neurotechnologles_ and affective
anguage computing
BS System analysis and decision theory 3 5 5.0 Probability Theory and Mathematical | Management and administration
SADT 3203 s i .
Statistics of information systems
Information theory and coding 3 5 Probability Theory and Mathematical | Management and administration
ITC 3203 . . )
Statistics of information systems
AS DCGUE 3304 BeEveIopment of computer games in 3 6 >0 Interface design and development Industrial practice
3DM 3304 3D modeling 3 6 Interface design and development Industrial practice
AS ASCP 3305 Automation of the data collection 3 6 50 Database management systems Data visualization

process (parsing)




Cycle

Subject code

Name

Course

Ac.

Academic credits

Pre-requisitions

Post-requisitions

period
IRSE 3305 Inform_atlon retrieval and data 3 6 Database management systems Data visualization
extraction
BS BPM 4204 Business process modeling 4 7 5.0 IT management Research project
Data visualization 4 7 Information retrieval and data .
DV 4204 extraction Research project
AS PCO 4306 Program code optimization 4 7 5.0 Basics of Software Engineering Manage_ment anq administration
of information systems
MCM 4306 Mathematical and computer modeling| 4 7 Higher mathematics Manage_ment anq administration
of information systems
BS ABA 4205 Applied business analytics 4 7 5.0 Technology Entrepreneurship Research project
IDA 4205 Intellectual data analysis 4 7 Database management systems Research project
BS VCS 4206 Virtualization and containerization 4 7 5.0 WEB application development Manage_ment an_d administration
systems of information systems
SADT 4206 Software assembly and deployment 4 7 Software quality testing and Management and administration

technologies

evaluation

of information systems




bu3HecTiH KYKBIKTBIK OPTACHI KOHEe ChI0AMIAC :KeMKOPJIbIKKA KapChl 3aHHAMAa

KypcTbiH MakcaThI:

[Ton HOPMATHBTIK-KYKBIKTBIK KY)KaTTapIbl 63 KbI3METIHJE KOJJaHyFa, KociOu
MIHJIETTEP/l HICIIyAC )KYHEJICHT€H TCOPHUSIIBIK KOHE TTPAKTUKAIIBIK OLTIM/II KOJAaHyFa yiupeTei,
cpi0aiilac  KEMKOPJBIKTBIH KOFAMHBIH oNl-ayKaThl MEH MEMJIEKETTIH Kayimnci3airi yImiH
KAYINTUIIr Typajsl OiiM Oepe/i.

KypcTsl oKy HoTHIKeciHae Ol1iM amynibl:

Binyi kepek:

- cpI0aiiiac >KeMKOPJIBIKTHIH HET13r1 aHbIKTaMallapbl, Chi0aiiac KEeMKOPIBIKKA KapChl ic-
KUMBULJIBI PETTEUTIH XaJbIKapajblK >KOHE YITTHIK 3aHHaMa, Chl0aiiyiac >KeMKOPJIBIKKA KapChl ic-
KUMBUT CTPATETHSCHIH TYKBIPBIMIAYABIH HETI3T TOCUIAEpl JKOHE OCHIHAAH CTpaTerHsiHBIH
0a3aJbIK MIEMEHTTEDI,

- cbI0aiiyac JKEMKOPIIBIKKA Kapchl OLTIM Oepy MEeH TopOueneyIiH KYHIBUIBIK HeT13epi;

- "memarorteiH Chi0aiisiac s)KEMKOPJIBIKKA KapChl MOJICHHUETI " IOHIHIH Ma3MYHBI;

- MYFaJIIMHIH 9pPTYPJIi TAKBIPHIITAPMEH ©3apa 9PEKETTECY KOIAAPHI.

Hrepyi kepek:

- ajraH OUTIMZIEpIH casicH Tajjayla, MEMJIEKETTIK OWIIIK OpraHIapbIHBIH, CasiICH JKOHE
KOFaM/JIbIK YUBIMIApbIH KbI3METIH/IE KOJIJIaHy, ChlOaiac KEeMKOPIBbIKKA KOHE OFaH Kapchl ic-
KUMBUTFa 0alIaHBICTBI TPOOIeMaapsl TaIIAY;

- OimiM Oepy mpoleciHae Typiii pecypcTapibl, OHbIH ilIiHAE 0acka OKy MHoHAEPiHIH
QJIeyeTiH Malianany;

- OuTiM Oepy KaTbIHACTAPBIH a3aMAaTTHIK-KYKBIKTBIK, SKIMIILIIK KOHE ©3Te /1€ KYKBIKTHIK
KAaTBIHACTAPMEH CaJIBICTHIPY;

Memnrepyi Tuic:

-OpPTYpJl aKmapar Kes3JepiHIe aKMaparThl eHICY, bimiM Oepy-KYKBIKTHIK aKIapaTThl
»az0allia )oHe aybI3ila pernpe3eHTanusIay JaFabliaphl;

- KYKBIKTBIK MOJICHUET TICH KOFaMFa KapbIM-KaThIHAC TOCUII PETIHIE JUATIOrKa KaOlIeTTi
oomy;

Kabineri MeH naiibIHABIFBIH KOPCETYi THiC:

- KapbIM-KaThIHACTAPAbl KYKBIKTHIK PETTEYIiH MOHIH, TYCIHIKTEpiH, HETI3T1 KO3JepiH,
MOHI MEH IIEKTEPIH 3epeTieyTe;

- TMAJIOTTIK OpTaja eMip Cypy;

- CBIHM OWJlay, HETI3EIreH KOPBITBIHABI JKacay, MpoOJeMaiapabl IIenry KOHE
KaKThIFbICTap/Ibl Iy, IIeMiM KaObulay sKOHE oJlap YILiH jKayanKepIiiK;

- ©31H-031 TaJIJIayFa, 63 KbI3METIH 031H-031 Oaraayra;

- 63 OouamareIHABI 00JKAY JKOHE XKobaay.

IIpaBoBas cpena Om3Heca 1 AHTHKOPPYNIMOHHOE 3aKOHOAATEIbCTBO

Heab kypca:

I[I/ICIII/IHJ'H/IHa YUUT HCIOJIb30BaTb HOPMATUBHO-IIPABOBBIC JOKYMCHTHBI B cBoen
JIeATEIbHOCTH, MCIOJIb30BaTh CUCTEMATU3UPOBAHHBIE TEOPETUUYECKUE U MPAKTUUYECKHE 3HAHUS
Npu pelieHnr TPo(EeCcCHOHANBHBIX 3a7a4, HaJAeNseT 3HAHUSAMHU OO0 OMacHOCTH, KOTOPYIO
MpeCTaBiIsieT cO00M KOppYIIIUs Ui 0JIarocOCTOSIHUS 00IIecTBa U O€30MaCHOCTH rOCyapCTBa.

B pe3yJjbTaTe 0CBOCHUS NUCHUIIJIMHBI CTYACHT:

JlosskeH 3HATD:

- OCHOBHBEIC ONpECacCICHUA KOoppynuuu, MCKAYHApOOHOC u HAIITMOHAJIBHOC
3aKOHO/IATENIbCTBO, PEryJUpPYIOIIee MPOTUBOJCUCTBHE KOPPYILHUUA, OCHOBHBIE MOIXOIBI K
(GOpMYITUPOBAHUIO CTPATETUHM TPOTHBOJCUCTBUS KOPPYNIIMU W 0a30BbIE DJEMEHTHI TaKOM
CTpaTeruu;

- HEHHOCTHBIC OCHOBBLI aHTUKOPPYIIIXOHHOT'O O6p330BaHI/I$[ 1 BOCIIUTAHUA,

- COJIEpKaHKe MPENoAaBaeMoro npeaMera " AHTUKOPPYNLIMOHHAS KYyJIbTypa nejparora';



- croco0bl B3aMMOJICICTBHS Melarora ¢ pa3iMuyHbIMUA CyOBbEeKTaMU.

Jo1:KeH yMeTh:

- IPUMEHATH MOJYYCHHbIC 3HAHMS B MOJUTUYECKOM aHANU3€, B ACSITEILHOCTH OPraHoB
FOCYHapCTBeHHOfI BJIaCTH, MHNOJHUTHYCCKHUX U O6H.[CCTB€HHLIX OpFaHHSaHHfI, AHAJIN3UPOBATH
po0JIeMbl, CBSI3aHHBIE C KOPPYIILIMEH U IPOTUBOJCHCTBUEM €if;

- UCIOJB30BaTh B 00pPA30BATEIBHOM IPOLECCE PA3HOOOpPA3HbIE PECYpChl, B TOM YHCIE
MOTEHLUAJ IPYTUX y4eOHBIX MPEAMETOB;

- CONOCTaBIATH  OOpa3oBaTeNbHBIE  OTHOLICHHS C  TPaXXIAHCKO-TIPABOBBIMH,
aIMUHHUCTPATUBHBIMU U UHBIMU MPABOOTHOIICHUSMU;

JomkeH BaaxeTh:

- HaBblkamMM 00paboTku wuH(OpManMM, NHCHMEHHOM U YCTHOH penpe3eHTaluu
00pa30BaTeNbHO-TPABOBOM HH(DOPMAIIMK B PA3TMYHOTO POJIa UCTOYHHUKAX;

- OBITh CHOCOOHBIM K JHAajOry Kak croco0y OTHONIIEHHS K IpPaBOBOH KYyJbType U
00111eCTBY;

JoJ:keH 1eMOHCTPUPOBATH CIIOCOOHOCTH U TOTOBHOCTD:

- K HU3YYCHHIO IMPEAMCTA, IIOHATHUA, OCHOBHBIC HWCTOYHUKH, IMMPECAMCT W HPCACIIbI
[IPABOBOT'0 PETYJIUPOBAHUS OTHOIICHU;

- )KUTh B IMAJIOTOBOM CPEE;

- KPUTHYECKUU MBICIUTh, JelaTh OOOCHOBAaHHBIC BBIBOJABI, PEUIUTh MNPOOJIIEMBI U
PaspClInTh KOH(i)J'II/IKTBI, MNPpUHHUMATh PCIICHHUEC U HCCTH OTBETCTBCHHOCTDL 34 HUX;

- K caMOaHaJIu3y, CaMOOIICHKE CBOEH JeSITeIbHOCTH;

- IPOTHO3UPOBATh U MPOEKTUPOBATH CBOE Oy Iyliiee.

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.

HIbrapMambLUIbIK OHJIAY KIHE OM3HeC-UAesIapAbl KAJbINTACTBIPY

KypcTeiH MakcaThI-IIBIFAPMAIIBIIBIK  OWJIAyAbl JTaMBITYy OJICTEpiH 3epaelney, Oirim
aTyIIbUIapFa MHHOBAIUSUIAPABI KYPY MPOIeCTepiHe HHKEHEPIIK KOJIIayabl KaMTaMachl3 €TeTiH
Kypajiiap MEH dJIicTep Typajibl €rKeH-TerKesi TyciHik 0epy, Herisri Kypanmapasl KoJIIaHy abIH
TYPaKThl JaFblIapbl MEH JaFAbUIAPBIH KAIBIITACTHIPY, OCBIHAANH YKYMBICTApIbl COTTI XKYy3ere
acChIPY/IbIH MbICAJIIAPbIH KOPCETY.

ITonai MeHrepy HOTHKeCiHIE CTYIeHT:

1. TanpmaHaTblH TEXHUKANBIK OOBEKT HETI3JENETIH 1C-KUMbUI  KaFUJAThIHBIH
NEPCHEKTUBAIBIIBIFBIH  OlTyl, OChl OUTIMII JaMyZblH HEFYpPJIBIM MNEPCHEKTHUBAIBI OaFbITHIH
TaHJay YIIiH Maiganana Ouryi; 3epTTeleTiH 00beKTUIepAIH (PYHKIIMOHAIIBIK CXeMaJlapblH Kypa
Oiyi, apTHIK IIBIFBIHAAD aiMaKTapbIH aHBIKTAYBI JKOHE OJIApJIbl a3alTy KOHIHJAET1 MiHIACTTep Il
nremie Oy THic.

2. O@OyHkuusnapAbl OpBIHIAYIbIH OanaMa KOJAApbIH aHbIKTall Ollyl, oJaplblH €H
TUIMJICIH aHBIKTail Oinmyi, MIEIIiM MPUHIUOTEPIH Oip OOBEKTINEH eKiHIIICIHE aybICThIpa Oyl
KEpeK.

3. ¥oKkpIM/Ia jKaHa HaesIapbl i3/1eyie KYMbIC icTei OuTyl, HMIBIFApMAIIbUIBIK MPOIECKE
KaTBICYIIBIIAPABIH (YHKUIUSUIAPBIH TYCiHYl KEepeK. IIbIFapMAIIbUIBIK MPOLECTepi OenceHaipy
YIIiH UHTYUTHUBTI, XKYHeNl koHe OarbITTaFaH 137Iey/IiH HEer13T1 9AICTepiH KOJIJaHBIHbI3.

4. Tamncelpmanapapl HAaKTBUIAHFAH TYpIE TYXKBIPBIMIAid Oimyi, JKyiHeHi KeTinuipy
ujesIapblH 13/1ey OOMBIHIIA JKYMBICTAp IIEHOEpPiHIerl KalIbUIBIKTapAbl aHbIKTAIl, IIele 01Tyl
KEpeK.

5. XKerinaipinerin xyHeHiH 1K1 dKYMBICBIH Tajllayabl KAMTaMachl3 €Ty JIaFAbLIapbiH
MEHIepyi, aHATMTHKAIBIK KypaJgap KeImeHIH KOJJJaHa OTBIPBII, OJIaH opi NaMbITy MIHACTTEPiH
AHBIKTAYbI KEPEK.

KpeaTuBHoe MbIlLICHHE W TeHepanusa Ou3Hec uaen

Lenp Kypca - M3y4yUTh METOJbI Pa3BUTHUS KPEATHMBHOI'O MBIIUICHHS, JaTh OOydaeMbIM
JeTallbHOE MpEJICTaBlieHHEe 00 HHCTPyMEHTaX M MeETOoJaX, 00eCleYMBAIOUINX HHKEHEPHYIO
HOJJIEP)KKY TPOLIECCOB CO3JaHMs MHHOBAIMH, cOpMUPOBATh YCTOHUMBBIE YMEHHSI U HABBIKU
OpUMEHEHHUS  0a30BbIX  MHCTPYMEHTOB, IPOJEMOHCTPUPOBaTh MPUMEPHl  YCIELIHOTO
OCYILIECTBIICHHS TAaKUX paloT.

B pesyabTare ocBoOeHUSI AUCHUIINHBI CTY/ICHT:

1. JlomkeH O3HaTh NEPCHEKTHUBHOCTh NMPHUHIMIA JCHCTBUS, Ha KOTOPOM Oasupyercs
AHAIN3UPYEMBI TEXHUYECKHI 00BEKT, YMETh HCIIO0Ib30BaTh 3TO 3HAHUE JUIsl BbIOOpa HamboJee
NEPCHEKTUBHOIO HAINpPABJICHUS Pa3BUTHUS; - CTPOUTHh (YHKIMOHAJIBHBIE CXEMBI MCCIETyEeMbIX
00BEKTOB, BBISBIISATH 30HBI U3UIIHUX 3aTPaT U PEIIaTh 3a/1a4M 110 UX CHIXKEHUIO.

2. JloikeH yMeTh BBISBISATH albTEPHATUBHBIC IyTH BBINMOJHEHHS (QYHKIMHA, ONIPeaesTh
Haubosee A¢(EeKTUBHBIE U3 HUX, YMETh EPEHOCUTH MPHUHIIMUIIBI PEIIEHUS C OJIHOTO 00bEKTa Ha
JIpYroi.

3. JomkeH yMmeThb paboTaTh HaJ TOWCKOM HOBBIX HJAE€H B KOJUIEKTHBE, MOHUMAaTh
(YHKIMN YYaCTHHUKOB TBOPYECKOTO IPOLECCA. - UCHOJIB30BATh JJISI aKTUBU3ALMU TBOPYECKHX
MIPOLIECCOB, OCHOBHBIE METO/Ibl MHTYUTUBHOT'O, CUCTEMATUYECKOT0 1 HAIIPaBJICHHOT'O TIOHCKA.

4. JlomxeH yMeTb (OpMYJIHPOBATh 3314l B YTOUHEHHOM BHUJIE, BBISBIIATH U pa3peraTh
IIPOTUBOPEUHS B paMKax paboT MO MOUCKY HUJIeH COBEPILIEHCTBOBAHUIO CUCTEMBI.



5. JlomkeH BNaJeTh HaBbIKAMH MPOBUACHUS aHaJIN3a BHYTPEHHEro (QyHKUIHOHUPOBAHUS
COBEPILIEHCTBYEMOW CHUCTEMBI, BBISBJISTH 3aJa4d JQJbHEHUIIEro pa3BUTHUS C NPUMEHEHUEM
KOMIUIEKCa aHAJTUTHYECKUX MHCTPYMEHTOB.

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.

IKOJIOTHA JKIHe eMip Kayimnci3airi

Kyperbin makcaTsl — OuUniM anymbuiapa TaOWFW, TEXHOTCHIIK JKOHE OJIEyMETTIK
CUIATTaFbl KayiNTi XoHE TOTEHIIe KaFAalaapaa aJlaMHbIH Kayillci3 XKYpiC-TYPBICHI; AEHCAYIIBIK
JKOHE CalayaTThl OMIp CaIThl, XAJIBIKTHl KayilTi >KOHE TOTEHIIE >XarJaiapJaH KOPFay.IbIH
MEMJIEKeTTIK JKyHeci; a3amMaTTapblH MEMJIEKETTI KOpFay OOWBIHIIA MiHAETTEepl Typaibl OLTIMIL
KaJIBIITACTBIPY.

KypcTsl oKy HOTHIKECiHAE OlTiM amynibl:

1) Tipuriik Kayimnci3miri Heri3fepiHiH KYKBIKTBIK JKOHE HOPMATHUBTIK-TEXHUKAIBIK
aKTLIepl calachlHIaFbl O11iMI MEH TYCIHITIH KOpCeTy;

2) OimiM Oepy yibIMIApbIHAA TIPHIUTIK Kayinci3miri Herizzepi OoiibiHINAa cabakrap,
TOTEHIIIE JKaFIaiIap/a ic-KUMBLI jkacay OOMBIHIIA ic-TIIapanap a3ipliey KoHe OTKi3Y;

3) 9KoJIOTHSI KOHE KayilCi3[iK Heri3[epl TajlanTapblHA COMKEC MiHE3-KYJIBIK TIeH
KbI3METTI KOpCeTy;

4) xa3ipri  3aMaHFbl  aKNapaTThIK-KOMMYHHKAIMSUIBIK ~ JKOHE  HMHHOBAIMSJIBIK
TEXHOJOTHSUIapAbl TMaiganaHa OTBIPBIN, TIPIIUIIK Kayinci3airi Herizaepi OoifblHIIa OiiM
TYIIBUIAPBIH 3€PTTEY KbI3METIH YHBIMIACTHIPY;

5) "Tiprrigik opeKeTiHiH Kayinci3airi Herizaepi" moHi OOWBIHINA OKYIIBUIAPABIH OLTIMIH
(GopMaTHUBTI ’KOHE >KMBIHTBIK Oaranay/pl XKypridy; OuliM OepyaiH *aHApThUIFaH Ma3MYHBIHBIH
TYKBIpBIMAaMachiHa colikec (popMaTUBTI Oaranay TarchlpMallapbiH d3ipIey;

6) OlmiM  anmymslIapAbIH JKEKe epEeKIICITIKTEpiHe COMKEC OKBITY JKoHE Topouerney
O/IiCTEPiH, TACUIIEPIH, KypalJapblH TaHJIaY.

IK0J10TUs M 0€30IACHOCTD KU3HEAeATeJIbHOCTH
Heabp kypca — dopMmupoBaHue y OOydYaIOIIMXCS 3HAHUKW O OE30MacHOM MOBEACHUU

YCJIOBCKa B OIIACHBIX H qpeSBBIIIafIHBIX CUTyalusX NPpUPOJHOTO, TEXHOTCHHOI'O U COLIMAaJIbHOI'O
XapaKkTepa; 3J0pOBbBEC U 3J0pPOBOM 06pase KHU3HU, FOCYI[apCTBCHHOﬁ CUCTEMC 3alIMThbI



HaCeJIeHUsl OT ONAacHBIX U YpPE3BBIYANHBIX CUTyalUl; 00 00S3aHHOCTAX TpaxkIaH IO 3alluTe
rocyJapcraa.

B pe3yabTare uzydennsi Kypca odyyaroumuiicsi 0Oyaer:

1) neMoHCTpUpOBaTh 3HAHHE M I[OHMMAaHHE B OOJACTH TPABOBBIX U HOPMATHBHO-
TEXHUYECKHUX aKTOB OCHOB 0€30MacCHOCTH JKU3HEIEATEIIbHOCTH;

2) pa3pabaThIBaTh M MPOBOJANUTH 3aHATHSI 10 OCHOBaM 0€30IIaCHOCTHU KHU3HEICATCIbHOCTH
B OpraHMU3aIUsaX 00pa30BaHUs, MEPONPUATHUS IO JEHCTBHUAM B SKCTPEMANIbHBIX CUTYAIIMSIX;

3) ACMOHCTPpUPOBATL IMOBCACHUEC H OCATCIBHOCTb B COOTBCTCTBUHU C Tpe60BaHI/I$IMI/I
9KOJIOTHH U OCHOB 0€30MaCHOCTH KU3HEEATEIbHOCTD;

4) OpraHu30BBIBATH HCCICIOBATEIBCKYIO EATCIBHOCTh OOYYAMOIIUXCS [0 OCHOBaM
0€30MacHOCTH KHU3HEACATEIbHOCTH C HCIOIb30BAaHHEM COBPEMEHHBIX HH(OPMAIMOHHO-
KOMMYHHKAIIMOHHBIX U THHOBAIIHOHHBIX TCXHOHOFHﬁ;

5) npoBoauTh (GOpMATHBHOE M CyMMATHBHOE OIICHMBAHHME 3HAHHHA Y4YaIlIUXCs 10
npenmetry  «OCHOBBI  0€30IIACHOCTH  JKU3HEIESATEIBHOCTH»;  pa3pabarbiBaTh  3aJaHUS
(GbOpMaTUBHOTO OILICHMBAHHUS B COOTBETCTBUU C KOHIEMLKEH OOHOBICHHOTO COACPIKAHUS
o0Opa3zoBaHus;

6) moxOupaTh METObI, MPHEMBbI, CpeACTBAa O0YUYCHUS U BOCIIUTAHUSA B COOTBETCTBHH C
HHIUWBHUYaJIbHBIMU 0COOEHHOCTSIIMH 06yqa101111/1xcsl.

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;

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

TexHOTOrusJIBIK KICIiKepIiK

Kypcrbin MakcaTs:

[lonai MeHrepyIiH MakcaTbl — CTYJIEHTTEpPIIH TEXHOJOTHSUIBIK KOCIMKEPIIK >KOHE
MHHOBAIMSUIBIK JkoOamapiel Oackapy, aram aiTKaHJa oyiaplibl d3ipiiey, €HTI3y JKOHE Ky3ere
acelpy CaJachIHJAFBl TEOPHSUTHIK OUTIMI MEH NPAKTUKAIBIK JaFabUIapblH  AambiTy. [lommi
MEHrepy HOTIXKECIH/AE CTYACHTTEp TEXHOJOTHSJIBIK KOCIKEPIIK —CallaChIHAAFbl HErTi3ri
TYCIHIKTEpI Oineal >KOHE TEXHOJOTUSUIBIK »KOOaHBI JKY3€re achlpy CTPATETHSACHIH KYpPY
onicremeciH MeHrepeni. Kypcra 6usHec-monensaepai 93ipiey, HapbIKTHIK 3€pTTeyiep Kyprisy,
OHIMJII 93IpJiey LHUKIAEpPIH EHri3y >KOHE HEri3rl KamuTajabl TapTy CHUSKTBHl MPAKTUKAIBIK
3IIeMEeHTTEp Oap.

KypeTsl oKy HoTHIKECiHaEe Ol1iM anylIbl:



- TEXHOJIOTHSUIBIK HACSIIApIbl KAJIBIITACTHIPY, OJapibl KEHiHHEH KOMMEPIUSUIaHABIPY
MaKCaThIH/Ia OHIMIe aifHATABIPY OOWBIHINA O1J1IM MEH JaFAbUIaAPABl KaIbIITACTBIPY

Binyi kepek:

- OPTYpJIl MHHOBALIMSUIBIK OU3HEC YAriiepin Oty

- OMJIayIBIH KOCIIMKEPITIK KOHE KACIMKEPIIIK €MEC TYPJICPiHIH albIpMaIIbIIBIFBIH O1TY

- OW3HECTI amIyJIblH KOHE TEXHOJOTHSUIBIK OHIMII JIMIEH3UIIAYIbIH KYKBIKTHIK
acrneKTuIepiH Oimy

Hrepyi kepek:

- HAPBIKTHIH KOKETTLIIKTEpl MEH KoJIeMiH Oarasiay MYMKIHJIIT1

- koOanapJplH WHBECTUIMSUIBIK TapTHIMABUIBIFBIH JKOHE TOyeKeljepiH Oaramay
MYMKIHAIT

Menrepyi Tuic:

- ©3 UJICSUTAPBIH KAJIBINITACTHIPY KYpaJaaphl

- OM3HeC YITUIepiH KYPY JaFIbLIaphl

- TYTHIHYIIBUTAPIbI TAJAAY KYPalJdapbiH )KOHE TYTHIHYIIBI TOKIpUOECiH Oaranayabl 01Ty

- caTy MPE3eHTAIUSUIAPBIH Kacay JaFAbIChI

TexHogoruueckoe NpeANPpUHUMATEILCTBO

Heas kypca: Llenbio OCBOCHUS NUCHHILIMHBI SBISETCS (OPMHPOBAHUE Y CTYICHTOB
TEOPETUYECKHX 3HAHMH H  MPAKTUYECKHMX HAaBBIKOB B  cdepe  TEXHOJIOTHMYECKOTO
OpEeIIPUHUMATENbCTBA U YIPaBICHUS WHHOBALIMOHHBIMU IPOEKTaMH, a MMEHHO HUX
pa3palboTKOil, BHEApEHUEM U peanusaiueil. B pesynbrare OCBOSHHS TUCIUIUIMHBI CTYICHTHI
OyAyT 3HAaTh OCHOBHBIC TIOHATHS B Cepe TEXHOIOTUYECKOTO MPEAIPUHUMATEIHCTBA U BIIAJIETh
METOJI0JIOTHEN Pa3pabOTKH CTpaTeruu peau3alui TEXHOJIOTHYecKoro npoekrta. Kypc coaepxut
IIPAKTUYECKHUE JIEMEHTHI, TaKue Kak pa3paboTka OM3Hec-Mojiesel, MpOBEACHUE UCCIIEI0BaHUS
pBIHKA, peau3alus HUKIOB pa3paboTKy MPOAYKTOB U MPUBJIEYCHUE HAYaTFHOTO KanuTana.

B pesyabTare 0ocBOeHUSI JUCHUIINHBI CTY/ICHT:

- (opmupoBaHMe 3HAHMI W HaABBIKOB [0 T'EHEPAallMd TEXHOJIOTUYHBIX HJICH, HX
TpaHchopMaIuu B IPOIYKTHI C IEJIbIO TOCIEAYIOIICH KOMMEPIIHATU3allun

JloJI2KeH 3HATh:

- 3HaHHE Pa3IMYHbIX OM3HEC-MOeNiell MHHOBALIMOHHOTO TUIIA

- 3HaHWE OTVINYMI NIPEATNIPUHUMAKTENBCKOTO U HENPEAIPUHUMAKTEIBCKOTO TUIIA

MBIIIIEHUS

- 3HaHUE MPABOBbIX aCIEKTOB COXKJIaHHE OM3Heca U JTUIEH3UPOBAHUATEXHOIOTMUHOTO
MPOJYyKTa

JoKeH ymeTh:

- YMEHHE OLEHUTh MOTPEOHOCTH PHIHKA U €70 00BEMBI

- YMEHHUE OLIEHUTBMHBECTUIIMOHHYIO NIPUBJIEKATEIBHOCTh U PUCKHU IIPOEKTOB

JloskeH BJageTh:

- BJIAZICTh UHCTPYMEHTaMH I'€HEPALUN UICH

- BJIaJICHHE HaBbIKaMU MIOCTPOEHUsI OM3HEC-MOoieen

- BJIaJICHUE NHCTPYMEHTaMM aHaJIn3a OTpeOUTeIeH U OLIEHKH MOTPEOUTEILCKOTO OMbITa

- BJIaZICHHE HAaBbIKaMU CO3/aHUE MTPOJAIOIINX IPE3eHTALNUN

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 mMenem:xMeHTi

«IT MeHeT:KMEHT» KYPChIHBIH MaKCAThI aKIapaTTHIK KYHeJIep MEH TEXHOJIOTHSIapIbI
(AT — xobaiap) a3ipieyMeH JKOHE CHI13yMeH OailIaHBICThI jkoOanapra Hazap ayjapa OTBIPHII,
[IapyambUIBIK KBI3METTIH OPTYPJIl CalalapbIiHAaFhl )KoOaIapabl 0ackapy Ke3iHJe TYBIHIANTHIH
npoOjeManapbl IIElly YIIH TEOPUSIIBIK OLTiM MEH NpPAaKTUKAIBIK JaFapliap JKyHeciH
KAJIBIIITACTBIPY OOJIBIN TaOBLIAIEL. ;

Kypcrtbl oKy HOTHARECIHIE OiTiM amylubI:

Binyi Tuic:

- kobamapnael Oackapy calachlHIAFbl CTaHAApPTTAY MNPUHIMNTEPi, >KoOamapbl
OacKapyabIH XaJIbIKAPATBIK JKOHE YITTHIK CTaHIaPTTAPBIHBIH KYPaMBI,

- PMI PMBOK 6iniM KOpbIHa €HTeH Y31K QJIeMIIK )KoHE YITTHIK TOXKipuoenep;

- skobamapapl 6ackapy oaicHamachl (CHIHAAPIBI KOJ SICTEPl, )KOOAHBIH TEXHHKAJIBIK-
HKOHOMMKAJIBIK KOPCETKIITEPiHIH MOHAEPIH OoJpKay, ToyeKkenaepi Oaranay);

- AT-xoOamapapl OackapyIblH aKHapaTrThIK KYWENEpiHIH apXWUTEKTypachl MeEH
(bYHKITMOHAJIBIFBI;

- AT-x00aHbIH KYpbUIBIMBI MEH YJITUIIK Ma3MYHBI;

- s)ko0anappl GacKapyAblH UKeM/I1 9/licTeMeNepiHiH MPUHIIUIITED];

Hrepyi Tuic:

- )KYMBIC JKOCTIapbl MEH 00a KYHBIH TaJlJay *KoHEe OHTAlIaHABIPY;

- )K00aJBIK KY’KaTTaMaHbI PICIiMECY;

- kobamapapl OacKapyIblH TMPAKTUKAIBIK MIHASTTEpIH MIENly YVIIH aKnapaTThIK
Ky#enepi Koiiany.

Menrepyi Tuic:

- AT-xoOamapasl TuiMIOl OackapyIblH, OHBIH IlIiHAE >koOamapabl OacKapyablH
aKIMapaTThIK KYWeepiH naiiianana OThIPHII, KOCIOU KY3bIPETTepPiH KATBINTACTHIPY;

- amraH OumiMzaepiH UUQPIBIK IKOHOMHKA KaFIaWbIlHAA KOJIIAHyFa JalbIHIBIFBIH
KaMTaMachI3 eTy.



IT MeHEeTKMEHT

Hean kypca «IT MeHemkMeHT» SBISIETCS CHOPMHUPOBATH CHUCTEMY TEOPETHUYECKUX
3HAHUW M TMPAKTHYECKUX HABBIKOB JUJISl pelIeHUs MpoOJjeM, BO3HUKAIONIMX IMPHU YIPABICHUU
MPOEKTaMU B Pa3fMYHbIX c(epax XO3UCTBEHHOM [EATEIbHOCTH, C aKIEHTOM Ha IPOEKTHI,
CBSI3aHHBIC C Pa3pabOTKOW W BHEAPEHHUEM WH(POPMALMOHHBIX cucTeM W TexHoiorud (UT —
MIPOCKTHI);

B pe3yabTare 0CBOCHUS TUCUMILUIUHBI CTYIEHT:

Jloy1:keH 3HATD:

- TMPUHLMIBI  CTAaHJAPTH3alMK B  O0JAacTH  YNpaBJIEHUS MPOEKTaAMH, COCTaB
MEXIYHAPOAHBIX U HALIMOHAJIBHBIX CTAHAAPTOB YIPABICHUS IPOEKTAMH;

- JIy4yllM€ MHPOBBIC W HAIIMOHAJIBHBIE NPAKTUKH, BOLIECAIIME B CBOJ 3HaHui PMI
PMBOK;

- METOJOJIOTMM  YIpaBJCHUS  MpPOEeKTaMu  (METOJbl  KPUTHYECKOTO  TYTH,
MPOTHO3UPOBAHUS 3HAUEHUN TEXHUKO-IPKOHOMUYECKUX [TOKa3aTeseil MpoeKTa, OlleHKa PUCKOB);

- apXUTEKTypy U (YHKIMOHATBLHOCTh HH(DPOPMAIMOHHBIX cUCTeM yrpasienus WT-
IIPOEKTaMU;

- CTpYKTypy u THnoBoe coaep:xanue UT-mpoekra;

- TMPUHIMIIBI THOKUX METOIOJIOTHI yIpaBIeHUS MPOSKTaMHU;

JoKeH ymeTh:

- aHAIM3UPOBATh U ONTUMHU3UPOBATH IUIAH PAOOT U CTOUMOCTH MPOEKTA;

- 0OpMIIITH IPOEKTHYIO IOKYMEHTAIIHIO;

- TNpPUMEHSTh HWH(OPMALMOHHBIE CHUCTEMbl JJs pELICHUS MPAKTUYECKUX 3aaa4y
YIIPABIICHUS TPOEKTAMMU.

JloJkeH BJIaJieTh:

- chopmupoBath npodecCHOHaTbHBIC KoMIieTeHIuu 3¢ dexruBHOro ynpasienus MT-
MpPOEKTaMH, B TOM YHUCIE€ C HCIOJb30BaHUEM HH(POPMAIMOHHBIX CHCTEM YIMpaBICHUS
MIPOEKTAMU;

- obecreynTh TOTOBHOCTh MPUMEHSATH MOJYYEHHbIC 3HAHHUS B YCIOBUSX HUGMPOBOI
SKOHOMMUKH.

I'T 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.

AKIapaTThl 3UAHABI 0aFAapaaMaIbIK )KacaKTaMaJgaH KopFay

KypcThin MakcaThI:

AxnaparTel 3USHIbl OaFjapiaManiblK JKacaKTaMalaH KOpFay KypChIHBIH MaKcaThbl
CTYJEHTTEpre 3USHABI OaFaapiIaMalblK KaMTaMachl3 eTyMeH OalIaHBICThl KayinTep i aHBIKTAY,
aJJIBIH ally JKOHE KoK OOWBIHINA TepeH OUIIM MEH NPaKTUKAIBIK JaFabuiapibl Oepy OOoJIbIT
tabbutanpl. Kype 3usnapl OarnapiamanapblH JKYMBIC 1CTEYiHIH HETi3ri MPUHIMIITEPI Typajibl
TYCIHIKTI JJAMBITY¥a, OJapAblH KbI3METIH TajjayFa, COHJai-aK aKmaparThbl XKoHE KOMIIbIOTEPIIIK
XKYyHenepi OChIHAANW KayilnTepAeH KOpFayIblH 3aMaHayd oICTEpiH 3epTTeyre OarbITTalIFaH.
OKBITY HOTHXKECIHJIE CTYJICHTTEP KOMITBIOTEPJIIK OpTaiaparbl aKnapaTThlH Kayilnci3iria THIM/II
KaMTaMachl3 €Te ajajbl, Kayilnci3IiKk MHIMACHTTEPiHIH alAblH aly MapajapblH YHBIMIAcThIpa
aslajibl )KOHE KaykeT OOJIFaH jKar/aiiia oJlapra Kapchl OpeKeT eTe ajlaibl.

KypeTbl oKy HoTHIKECiHe Ol1iM amynIbl:

Binyi kepek:

3usHapl OarmapiamanapblH  HETI3ri Typiiepi, COHBIH ImIiHAE BUpYyCTap, KypTTap,
TPOSIHABIK aTTap, LIMUOHJBIK OarjgapiaManap >KOHE jKapHaMalblK Oarjapiamainap; 3HsHJbI
Oarmapramanapsl TapaTy oJIicTepi KOHE OJapAblH CHIAaTTamMalapbl, AHTHBHPYCTBHIK >KOHE
AHTHUINNUOHABIK OaFmapiaManapJblH JKYMBIC iCTEY NPUHIUOTEPiH; KpUOTorpadus Herizaepi
KOHE JIEPEKTEepli PYKCATChI3 KipyJeH KOpFay YIIiH mudpay 9icTepi; 3UsSH/bI OaFaapiaaMaibIK
KaMTaMachl3 €Tyl aHBbIKTAy XKOHE TaJAay dJicTepi.

Hrepyi kepek:

Kyiieni 3usaHapl Oarnapiamaiapra CKaHepliey >KoHE aHbIKTaIFaH KayilnTepre jxayan
Oepy; OpaHmmaydp, Kipyai Oackapy 3JeMEHTTepl KoHe OaraapiiaMalibIK Kypan jKaHapTyJapbl
CUAKTBl 3UsHABI Oarjapiama malybulJapblHaH KOpFay OMICTEpIH KOJAAHY; 3HSHIbI
OarmapiaMaHblH OpEKETIH Taujgay >KOHE OHBI KO0 HeMmece OKIayiay OOMbIHIIA Imapajap
KaObUIAay; 3UsHIBI OargapiiaMa KayilnTepiHeH KOpFay VIIH JepeKTepIiH CaKTHIK KeIlipMeciH
JKacay CTpaTerusuiapbliH 931pJiey KOHE €HT13Y.

Menrepyi Tuic:

3usHapl  OargapiaMaiblK KaMTamachl3 €Tyl aHBIKTay KOHE JKOK VIIIH JpTypdl
KypajJlapMeH JKYMBIC iCTey JaFAbuIaphbl; Kayilci3IiK HHIIMIEHTTEPIH Ky)XKaTTay >koHe OoJaiiakra
ojlapblH maiga OoiyblH OoJAbIpMay YIIIH YCBIHBICTap 93ipjiey JAaFabliapbl; 3USHIBI
OafrapiamMaliblK KaMTaMachl3 €TYMEH THIM/II Kypecy YIIiH JKeNUIiK XaTTamajap MeH aKapaTThiK
Kayilci3IK >KyHenepiHiH >XYMbIC NPUHLMIITEPIH TEpeH TYCiHy; 3USHABI Oaraapriamainap.ibl
JTAMBITYAFbl jKaHa KayinTep MeH TEeHAEHIMIIap/bl Tajiay KoHE COMKECIHIe KOpFay o/licTepiH
Oeifimziey amysbl.

3aumTa I/IH(l)OpMalII/IH OT BPCAOHOCHOI'0 MporpamMmmMHOIro odecneyeHu

Heas kypca "3amura mHOpPMAIMU OT BPEAOHOCHOTO MPOTrpaMMHOTO obecredeHus"
COCTOMT B 00ECNEYEHUH CTYICHTOB TTyOOKMMHU 3HAHUSMHU M TPAKTHUYECKUMU HaBBIKAMH IIO
O0OHApyXEHUIO, TPEIOTBPAIICHUIO MW YCTPAaHEHUIO Yrpo3, CBSA3AaHHBIX C BPEJOHOCHBIM
nporpaMMHbIM  obecriedenreM. Kypc HampaBieH Ha pa3BUTHE TOHMMAaHUS OCHOBHBIX
MPUHIMIIOB (DYHKIIMOHUPOBAHUS BPEIOHOCHBIX MPOTPaMM, aHAJIN3a UX NEATEIbHOCTH, a TaKKe
Ha M3Y4YCHHE COBPEMEHHBIX METOJIOB 3aIIUTHl MH(POPMAIIUU U KOMITBIOTEPHBIX CUCTEM OT TaKUX
yrpo3. B pesynprare oOydeHusi CTyneHTHl cMOTYT 3¢ (EKTHBHO oOecrneunBaTh 0€30MMacCHOCTh
uH(pOpMaIlMK B KOMITBIOTEPHBIX CpeAax, MPUHUMATh MEpPHI MO MPEAOTBPAIICHUI0 UHITUICHTOB
0€30MacHOCTH U pearupoBaTh Ha HUX B CiIy4ae HEOOXOIUMOCTH.

B pe3yabTare 0CBOCHUSI AUCHMILINHBI CTY/I€HT:



Jloy1skeH 3HATD:

OCHOBHBIE THITBI BPEJOHOCHOTO TPOTPaMMHOTO OO€CIICUCHNsI, BKIIIOYasi BUPYCHI, YEPBU,
TPOSIHCKHE MPOTPAMMBI, IIMUOHCKUE MporpaMMbl U pekiiamHoe [10; MeToas! pacnpocTpaHeHus
BPEIOHOCHBIX NMPOTPAMM H MX XapaKTePUCTHKH; IPUHIIUAIIBI ()YHKITHOHUPOBAHUS aHTUBUPYCHBIX
U aHTHU-IIIMHOHCKUX MPOTrpamMM; OCHOBBI KpunTorpaguu v MeTojsl MUGPOBaHUS IJI 3aLIUTHI
JAHHBIX OT HECAHKIIMOHWPOBAHHOTO JOCTYIIA; METOJbI OOHAPYKCHUS U aHAJIM3a BPEIOHOCHOTO
POrpPaMMHOT0 OOecTeueHusl.

Jo1KeH ymeTh:

[IpoBoauTh CKaHMPOBAHHWE CHUCTEMBbl Ha HAJIMYUE BPEAOHOCHBIX NpOrpamMM U
pearupoBath Ha OOHAPYKEHHBIC yrpO3bl; MPUMEHATH METOJBI 3alIUTHl OT aTaK BPEAOHOCHOTO
POrpaMMHOr0 OOecreueHus, Takhue Kak OpaHIMay3phl, KOHTPOJIb IOCTyNna U OOHOBIIEHUE
MPOrPaMMHOTO OOECIICUCHHUS, BBIMOJHATH AaHATU3 IOBEACHHUS BPEIOHOCHBIX MPOrpaMM U
MPUHUMATH MEPHI 110 UX YJAICHUIO I U30JSIUH; pa3padaTeiBaTh U peajn30BbIBATh CTpATETUn
PE3epBHOI0 KOMMMPOBAHUS JTAHHBIX JIJIS 3alIUTHI OT yrpo3 BpeaoHocHoro I10.

JloszkeH BJajgeTh:

HaBbikamu paboOThI € pa3IUYHBIMH HWHCTPYMEHTAMH I OOHAPYXKCHHSI W yIallCHUS
BPEIOHOCHOTO MPOrPaMMHOT0 OOECHeUeHHs; HaBbIKAMH JIOKYMEHTHPOBAHHUS HWHIIUJICHTOB
0e30macHOCTH M pa3palOTKU PEKOMEHJAIMKA M0 MPEJOTBPAIICHUI0 MX BO3HUKHOBEHHS B
Oynyiem; rIyOOKHMM MOHUMaHUEM MPHUHIIMIIOB pabOThl CETEBBIX MPOTOKOJIOB M CUCTEM 3aIIUThI
uHpopmanuu  JUIE  3QPEKTUBHOTO  TPOTHUBOJICHCTBUS  BPEAOHOCHOMY  IPOTPAMMHOMY
o0ecrnevyeHn0; YMEHHEM aHalIM3UPOBaTh HOBBIE YIPO3bl M TEHICHIIMH B PA3BUTHUU BPEIOHOCHOTO
[1O u aganTupoBaTh METOIBI 3AIIUTHI COOTBETCTBEHHO.

Protection of information from malicious software

The aim of the course:

The aim of the Protection of information from malicious software course is to provide
students with in-depth knowledge and practical skills in detecting, preventing, and remediating
threats associated with malicious software. The course is aimed at developing an understanding
of the basic principles of the functioning of malicious programs, analyzing their activities, as
well as studying modern methods of protecting information and computer systems from such
threats. As a result of the training, students will be able to effectively ensure the security of
information in computer environments, take measures to prevent security incidents and respond
to them if necessary.

As a result of mastering the discipline, the student:

Must know:

Major types of malware, including viruses, worms, Trojan horses, spyware and adware;
methods of malware distribution and their characteristics; principles of operation of anti-virus
and anti-spyware programs; Fundamentals of cryptography and encryption methods to protect
data from unauthorized access; methods for detecting and analyzing malicious software.

Must be able to:

Scan the system for malware and respond to detected threats; apply methods to protect
against malware attacks, such as firewalls, access controls, and software updates; analyze the
behavior of malware and take measures to remove or isolate it; Develop and implement data
backup strategies to protect against malware threats.

Must own:

Skills in working with various tools to detect and remove malicious software; skills in
documenting security incidents and developing recommendations to prevent their occurrence in
the future; a deep understanding of the operating principles of network protocols and information
security systems to effectively combat malicious software; the ability to analyze new threats and
trends in the development of malware and adapt protection methods accordingly.



AKNapaTThIK KAYilCi3IiK KoHe aKNAPATTHIK KyHeJepaiH ceHiMaiIiri

KypcTbiH MakcaThI:

«AKNaparThlK KayiNCI3OiK >KOHE AaKMapaTThIK JKYWENepiH CEHIMIUIr» KypChIHBIH
MakcaTbl CTyACHTTEpre Ka3ipri akmapaTThIK XYHeJIepAeri akmaparThlK Kayilci3diK Heri3aepiH
yiipery Oousbin TabObuianbl. Kypce asicelHIA CTYIACHTTEp BUpPYCTap, XaKepiik Mmaldysliaap >KoHE
QJIEYMETTIK MH)XCHEpPUS CHSKTBHI aKMapaTThIK KayilCi3MIKKe TOHETIH HEri3Tl KayinTepai
seprreiimi. CoHmai-ak omap JepeKTepll KOpFay OmICTepiH, COHBIH IMIHAE MHPPIAY/Ib,
ayTeHTU(UKAITUSIHBI JKOHE KOJI JKETKI3YyJl Oackapy MexaHusmuepiH yihpeHemi. Kypc coHbiMeH
KaTap aKMaparThIK XYHeleperi Kayinci3Iik HHIMACHTTEPIH aHbIKTAy, Tajliay KOHE dPEKET €Ty
JaFIbLUTAPbIH 1aMbITYFa OaFbITTaJIFaH.

KypcTsl oKy HoTHIKeciHe Ol1iM amynibl:

AKnaparTelK KayllCI3AIKTIH HETi3rl NPHHIMOTEPIH, OHBIH IMIHIE JEPEKTepAiH
KYIUSUTBUIBIFBIH, TYTACTHIFBIH JKOHE KOJDKETIMILIITIH, COHJAl-aK akKmaparThIK >KyHelepliH
HET13T1 KayilnTepi MeH OCAJIJILIKTAPBIH 01Tyl KepeK.

Monimertepai  mumdpnay, ayTeHTH(HUKAIMS SKOHE KO  JKeTKi3y[l  Oaxpliay
MEXaHHU3MJIEPIH OpHATy CHUSAKTBHI aKMapaTThl KOpFay oJicTepiH KosjgaHa Ouly, CcOHZai-ax
TOYCKENJIEp/Il Talnay >JKOHE akKMapaTThIK OJKYWeNepHiH KayilCi3miriH KaMTamachl3 €Ty
CTpaTerusuiapblH 93ipJiey MYMKIH/Ir OOTYbI KEPEK.

Oxwuranap KypHAIIAPbIH TalAayabl, UHIUJACHTTEPI TEpreyli *KoHe KuOeprmadysuiaap
MeH Oacka KayilCi3[OiKk HHIMISHTTEpIH KallblHA KENTIpydl Koca aiFaHAa, Kayilci3mik
MHIMJICHTTEPiH aHBIKTAY XKOHE oJlapFa xayarn Oepyi 6iryi kepek. CoHaii-aK THICTi aKIapaTTHIK
Kayilci3Iik 3aHHaMachl MEH CTaHIApPTTapblH, COHJAAN-aK akmapar TIeH TEXHOJIOTHSIHBI
naiianany1arbl STUKAIBIK PUHIANITEP] TYCIHY1 KepeK.

AKMmapaTThlK KayilCi3AIKTIH HEri3ri NPUHIMITEPiH, OHBIH IMIHAE JAEPEKTEp.IiH
KYIUSUTBUIBIFBIH, TYTACTHIFBIH JKOHE KOJDKETIMILIITIH, COHJAH-aK aKmapaTThIK >KyHelepiH
HET13r1 KayilnTepl MeH OCalbIKTapbIH 011yl Kepek.

Monimerrepni  mumdpnay, ayTeHTH(HUKAIHMsS SKOHE KO JKeTKi3ydl  Oaxpiiay
MEXaHU3MJIEPIH OpHATy CHUSAKTBHI aKmapaTThl KOpFay oJicTepiH KoyjgaHa Ouly, CcoOHIai-ak
TOYCKENJIEp/Il Tainay >KOHE akKMapaTThIK OJKYWeNepliH Kayilci3miriH KaMTamMachl3 €Ty
CTpaTerusUIapbIH 331piiey MyMKIHAIr O0JIybl KEpeK.

Oxwuranap >KypHaIIapblH TaJJIayabl, HHIUJICHTTEPAl Teprey/ii sKoHe KuOepmalysliaap
MeH Oacka KayinCi3[QiKk HHIMISHTTePIH KallblHA KENTIpyal Koca aiFaHAa, Kayilci3mik
WHIUJICHTTEPIH aHBIKTAY JKOHE OJIapFa »Kayamn Oepy JarbUIapbIHBIH 00ybl Kepek. CoHpjaii-ak
TUICTI aKMapaTThIK KayilCi3[Oik 3aHHaAMachl MEH CTaHJapTTapblH, COHJAai-aK akmapar IeH
TEXHOJIOTUSHBI Al TallaHyJaFbl STUKAITBIK IPUHIIATITEPII TYCIHY1 KEPEK.

I/IH(l)OpMaHI/IOHHaﬂ 0e30macHOCTh U HAJIE)KHOCTh I/IH(l)OpMaIII/IOHHLIX CUCTEM

Lean kypca:

Henp xypca "WHpopmammonHass 0e30MacHOCTh M HAAEKHOCTh WH(GOPMAIIMOHHBIX
cucteM" COCTOUT B OOY4YEHHMM CTYJEHTOB OCHOBAM 3alllUThl MH(POpPMAIMU B COBPEMEHHBIX
WH(MOPMAIIMOHHBIX CHCTeMax. B pamkax Kypca CTyJEHThl H3ydaT OCHOBHBIE YTPO3bI
nH(pOpMAIMOHHOW O€30MacHOCTH, TaKHWE KaK BUPYCHl, XaKEPCKUE aTakh U COIMaIbHas
umxeHepusi. OHM Takke OyQyT OCBaMBaTh METOBI 3alUTHI JAHHBIX, BKIIOUYas MIH(pOBaHUE,
ayTeHTU(UKAIMI0 U MEXaHM3Mbl KOHTpoisis noctyna. Kypc Taxke HampaBieH Ha pa3BUTHE
HABBIKOB OOHApyXEHWs, aHalu3a W pearupoBaHUs Ha HWHIUICHTHI O€30MacHOCTH B
MH(OPMALMOHHBIX CHCTEMAX.

B pe3yabTare 0CBOCHUSI AUCHMILINHBI CTY/I€HT:

JozkeH 3HATHL OCHOBHBIE TPUHIUMNB HMH(MOPMALMOHHONW O€30MacHOCTH, BKIJIIOYAs
KOH(UICHIIMATBEHOCTD, I[EJIOCTHOCTh M JOCTYIMHOCTh JAHHBIX, a TaKK€ OCHOBHBIC YIpO3bl U
YSI3BUMOCTH MH(POPMAIIMOHHBIX CUCTEM.



JloJzKeH yMeThb TNPUMEHSATh METOIbI 3allMThl WH(POpPMAIMW, TaKWe Kak ITHU(PpOBaAHHE
JTAHHBIX, HACTPOWKA MEXaHU3MOB AyTCHTU(UKAIIMH ¥ KOHTPOJS JOCTYIA, a TaKKe MPOBOAUTH
aHaJM3 PUCKOB M pa3padaThiBaTh CTpaTeruu obOecreueHus 0e30MacHOCTH WH(OPMAIMOHHBIX
CHCTEM.

JloJukeH BJIaieTh HaBbIKAMH OOHapyXCHUsST W pPEarMpoBaHUsT HA HMHIUACHTHI
0e30MacHOCTH, BKJIIOYAsl aHAIIN3 )KYPHAJIOB COOBITUM, TPOBEICHUE PACCIICIOBAHUN HHIIUICHTOB,
a TaKKe BOCCTAHOBIICHHE IMOCJEe KHOepaTaKk M JAPYIHMX HHIUICHTOB Oe30MacHOCTH. Takxke
JIOJDKEH BJIQJETh TOHUMAHUEM COOTBETCTBYIOIIETO 3aKOHOJATEIbCTBA U CTAHAAPTOB B 00JacTH
UHPOPMAIIMOHHOW OE€30MacHOCTH, a TaKKe JTHYSCKMMH MPHUHIUIIAMUA HUCIIOIb30BaHUS
UH(POPMALIUU ¥ TEXHOJIOTHA.

Information security and reliability of information systems

The aim of the course " Information security and reliability of information systems " is to
teach students the basics of information security in modern information systems. As part of the
course, students will study the main threats to information security, such as viruses, hacking
attacks and social engineering. They will also learn data security techniques, including
encryption, authentication, and access control mechanisms. The course also aims to develop
skills in detecting, analyzing and responding to security incidents in information systems.

As a result of mastering the discipline, the student:

Must know the basic principles of information security, including confidentiality,
integrity and availability of data, as well as the main threats and vulnerabilities of information
systems.

Must be able to apply information security techniques, such as data encryption,
configure authentication and access control mechanisms, as well as conduct risk analysis and
develop strategies for ensuring the security of information systems.

Must be proficient in detecting and responding to security incidents, including analyzing
event logs, conducting incident investigations, and recovering from cyber attacks and other
security incidents. Must also have an understanding of relevant information security legislation
and standards, as well as ethical principles in the use of information and technology.

Moouabai kocsimmanapasl Kotlin a3ipiey

Kyperbsin makcatei: «Mobunpal kocbimimanap sl Kotlin a3ipiey» KypChbIHBIH MaKcaThl
cryaenrrepre Kotlin Garnapnamanay Tini MeH Android o3iprey Heri3zepiHe, COHBIH ILIiHJE
HEeT13r1 KoJiJaHOaIbl KOMIIOHEHTTEPMEH JKYMBIC icTeyre oHe chIpTKbl API mnTepdeiicrepimen
e3apa 9peKeTTecy >KoHe MOOWIbJI KOCBIMINANAPAbl TeCTuIeyre OarbITTaIFaH MPAKTUKAJbBIK
Jarapliapapl  ydpery  Oonbin  TaObumaapl.  CTyIeHTTEp COHBIMEH Karap 3amMaHayu
apXUTEKTYpalbIK JaMy YJriiepiMeH, KosigaHOanap/blH ©HIMIUIIMH OHTAlIaHABIPYMEH >KOHE
MOOWJIB/II KYPBUIFBUIAp MEH KoJiaHOamap JYKEHIEpiHAe KoJJaHOaIapisl OpHAJIACTHIPY
nporeciMeH Tanbicanbl. Kypc kateicymbuiapasl Kotlin kemerimen Android mnargopmacsinaa
MOOMJIB/I1 KOCBIMITIAIAPIBI 931PJIey CalachIHIaFbl KOCIOM KYMBICKA JalbIHIayFa OaFbITTalIFaH.

KypcTsl oKy HOTHIKECiHAE OlTiM amynIbl:

Kotlin mnporpammanay TuUIHIH HETI3[IEpIH, OHBIH CHHTAaKCHUCIH KOHE HETI3Ti
KYPBUIBIMIApBIH 01Tyl Kepek.

OpekeTTep MeH (QparMeHTTep CHSIKTHI SPTYpJii KOMIOHEHTTEpJl MaijanaHa OTBIPHIIL,
Android xy#ecinaeri MOOMIBAI KOCBHIMILIANAP YIIiH MaiijanaHymsl MHTEpdercTepin a3ipien
QITyBl KEpPEK.

Ceiptkel API nnTepgeiicrepiMen e3apa oapekeTTecy, AepeKTepAl OHIeY KOHE KETTIK
Cypaynap/bl j)kacay, COH/Iali-aK oJapIbIH OHIMIUTITT MEH CEHIMIUIITIH apTThIPY YIIiH MOOWIIBII
KOCBIMILIAIAP/Ibl ChIHAY JKOHE OHTANIAH/BIPY JaFIblIaphl O0TYbl KEpeK.



Pa3pa6oTka MoOMIBLHBIX npuJokenuii Ha Kotlin

Heans kypca "Pa3paborka moOunbHbIX npriioxkeHui Ha Kotlin" cocroutr B oOydeHHM
CTYACHTOB OCHOBaM si3bIka mporpammupoBanus Kotlin u Android-pazpaboTku, BKirouaromas
paboTy ¢ 0a30BbIMM KOMIIOHEHTAaMH IPWJIOXKEHHMS U MPUBUTh NPAKTUYECKUE HABBIKU
B3auMoJeiicTBus ¢ BHeIIHUMHU APl u TectupoBaHusi MOOMIIBHBIX NPUIIOKEHUN. CTyIEHTHI TaKKe
O3HAKOMSATCSI C COBPEMEHHBIMHM AapXUTEKTYPHBIMM IIa0JOHAMM pa3padOTKH, ONTUMH3aLMen
POM3BOIUTEIFHOCTH MPHJIOKEHUNA U MPOLECCOM Pa3BEPTHIBAHUS MPUIOKEHUNH HAa MOOMIIBHBIX
yCTpOMCTBaX M B MarasuHax IpuioxeHud. Kypc HaleneH Ha MOATOTOBKY YYacCTHHKOB K
npodeccuoHanbHON paboTe B cdepe MoOWIBHON pa3paborku Ha tatdpopme Android c
ucnoinszoBanueM Kotlin.

B pe3yabTaTe 0cBOeHUS AMCHUILINHBI CTY/AEHT:

JloJzKeH 3HATB OCHOBBI fA3blKa MporpammupoBanus Kotlin, Bkitodas ero CMHTakcuc u
OCHOBHBIE KOHCTPYKITUH.

JlojzkeH yMeThb  pa3pabaThlBaTh  I0JIb30BATENIbCKUE  MHTEp(pEHCch  MOOMIBHBIX
npuioxkeHnii Ha Android, ucmonb3ys pa3IUYHBIE KOMIIOHEHTBHI, TaKHE KaK aKTHUBHOCTH M
(dbparMeHTHl.

JoakeH BiaageTh HaBBIKAMH B3auMOJIEHCTBUS ¢ BHeIIHUMH API, 00paboTKku JaHHBIX U
BBINOJIHEHUS 3alPOCOB K CETH, a TaKXe YMETb TECTHPOBAaTh U ONTUMHU3UPOBATb MOOMIIbHBIE
NPUJIOKEHUS IS TIOBBIIICHUS UX IPOU3BOIUTEILHOCTH U HAJIC)KHOCTH.

Development of mobile applications on Kotlin

The aim of the course "Development of mobile applications on Kotlin" is to teach
students the basics of the Kotlin programming language and Android development, including
working with basic application components and instilling practical skills in interacting with
external APIs and testing mobile applications. Students will also become familiar with modern
architectural development patterns, application performance optimization, and the process of
deploying applications to mobile devices and app stores. The course is aimed at preparing
participants for professional work in the field of mobile development on the Android platform
using Kotlin.

As a result of mastering the discipline, the student:

Must know the basics of the Kotlin programming language, including its syntax and
basic constructs.

Must be able to develop user interfaces for mobile applications on Android using various
components such as activities and fragments.

Must have skills in interacting with external APIs, processing data and making network
queries, as well as being able to test and optimize mobile applications to improve their
performance and reliability.

Mo6uibai KocbiMinaaapabl SWift azipaey

Kypersin makcarei: «MoOuabpai  KocbIMmajgapasl  Swift  d3ipjey» KypchbIHBIH
MakcaTbl cryaeHTrepre Swift Oarmapnamanay TUTIHIH HeETi3/epiH jkoHEe OHbl 10S xyiieciHe
apHalFaH KOCBIMIIANAPABI JKacayjaa KOJJaHylIbl YiHpery Oombin TaObutagsl. CTyaeHTTep
COHBIMEH KaTap MHTYMTHBTI >KOHE TapThIMIbI MaiiianaHyuisl MHTepQeicTepiH »kacay YLIH
a3ipney KypangapelH, coHblH iminHae Xcode »xone UIKit maiimanmanyael yipeneni. Kypctb
asikTay HOTHXKeciHAe oyiap App Store ITyKeHiHJe e3[epiHiH MOOMIIBII KOChIMINIAJIapbIH JKacayFa
YKOHE OpHAJIACThIPyFa JalbIH OOIa/IbI.

KypeTsl oKy HOTHIKECiHaE Ol1iM anynIbl:

Swift 6armapnamanay TUTIHIH HET13/I€piH, OHbIH CHHTAKCHUCIH, JEPEKTep TUIITEPIH KOHE
Oackapy KYpbUIBIMIAPBIH 01Tyl KEPEK.



UIKit, CoreData >xone Xcode cusikTbl peiiMBOpKTap MEH Kypajiaapabl naiiaanansim i0S
r1aTopMachiHa apHaIFaH MOOUIIB/I1 KOCBIMINIATAP/bI 331pJel alrybl KepekK.

[Taiinananymer naTEpdEiicin xobanay, APl e3apa opekerrecy, nepeKTepi oHIey KoHE
Swift konmanOGanapbIH JKeH/ey AaFAbLIapbl 00Tyl KEpPEK.

Pa3pa6oTka MOOMJIBHBIX NPUIOKeHN Ha SWift

Heas kypca "Pa3padoTka MOOMIbHBIX NPHJIOKeHHIT HA SWift" - 0o0yunTh CTyIeHTOB
OCHOBaM $3bIKa NpOrpaMMHpoBaHus Swift U ero NMPUMEHEHUIO B CO3AAHUU MPHIIOKEHUH IS
10S. CryneHThl TakXe HaydaTcsl MCIOJIb30BAaTh MHCTPYMEHTHI pa3paboTku, BKiIoudas Xcode u
UIKit, s co31aHUsl MHTYUTUBHO IIOHATHBIX M IPUBIEKATEJbHBIX I10JIb30BATEIBCKUX
uHTepdeiicoB. B pesymbraTe NpOXOXKICHHS Kypca OHM OyAyT TOTOBBI K CO3JaHHIO U
pa3BePTHIBAHUIO COOCTBEHHBIX MOOMIIBHBIX IPUIIOKEHNI B MarasuHe MpuioxeHuid App Store.

B pesyabTare 0ocBOeHUSsI JUCHUIINHBI CTY/ICHT:

JloJzkeH 3HATh OCHOBBI sI3blKa NporpaMMHpoBaHMs Swift, BK/IIOYas €ro CHHTAaKCHC,
THUIIBI JAHHBIX U CTPYKTYPbI YIPABJICHUS.

Joaken ymerb pa3pabarbiBaTh MOOWJIBHBIC NpHIOKEHHS s Tuiatgopmer  10S,
uCcTonb3ys pperiMBopku U nHCTpyMeHTHI, Takue kak UIKit, CoreData u Xcode.

JloJzkeH BJIa/IeTh HaBbIKAMU IPOEKTHPOBAHUS IOJb30BATEIbCKOIO HHTepdeiica,
B3anMoieiicTBus ¢ AP, 00paboTKM TaHHBIX U OTIIAJIKH MIPHIIOKCHHUN Ha s3bIke Swift.

Development of mobile applications on Swift

The aim of the course "Development of mobile applications on Swift" is to teach
students the basics of the Swift programming language and its use in creating applications for
10S. Students will also learn to use development tools, including Xcode and UIKit, to create
intuitive and attractive user interfaces. As a result of completing the course, they will be ready to
create and deploy their own mobile applications in the App Store.

As a result of mastering the discipline, the student:

Must know the basics of the Swift programming language, including its syntax, data
types, and control structures.

Must be able to develop mobile applications for the i0S platform using frameworks and
tools such as UIKit, CoreData and Xcode.

Must have skills in user interface design, API interaction, data processing and debugging
of Swift applications.

AKNapaTtThIK KyleJepain KoJaaH0aabl 0aFaapiiaMalibIK jKacaKTaMachl

Kypcerbin makcatbl CTyA€HTTEp >KOFapbl JEHIeWIl Mporpammainay TUIIH HaijianaHa
OTBIPBIN, KOJIZJaHOAJIbl MAKEeTTEP MEH kobanay KypajJapblH MaijjanaHa OThIPHIN, MPAKTUKAJIBIK
ecenrepal  IIeNly  JaFablIapblH  MEHrepeli, OOBeKTLI-OaFbITTanFaH  IMporpammaiay
TEXHOJIOTHSICBIH MEHIepell, IEPEKTEePAl OHJIEYIIH 9p TYPJl KYPbUIbIMIAphl MEH aIrOpUTMIEPIH,
nporpaMMaiay oOIICTepiH JKoHe TIpaduKalblK KOJIaHYIIbl HHTepQeiciH XKy3ere achlpylbl
MEHIepe/Ii.

KypcTsl oKy HoTHIKECiHAe OlTiM amynibl:

Binyi Tuic: xongan6anel makeTTepAiH KiaccuGUKaMIChl, KOMaFbIH bl KOChIMINIAJIap MEH
rpaduKanblk  MHTEpdercTepal Kypy NpUHIMITEP], JAepeKkTep 0a3zachlHa KOCBUIBIC KYpY
TEXHOJIOTHSIIAPHI, )KaCaH Ibl HHTEJUIEKT JKYHeepl doHe IKCIEePTTIK KyHhemep.

Hrepyi TtHic: KOHCOJBABIK >KOHE TIpadUKaNbIK KOCHIMIIAIAPIBl 93ipiiey, OJapabl
KOMaHAANBIK >KOJIJaH KOMIIWJISAIMSUIAY JKOHE 1CKe KOCy, CTaHAapTThl epeKIIeNIKTepIl
naiianansel, OporpaMManapiarbl epeKIIeTiKTepAi oHIey jKoHe OesieKk epekIle jKarnaiiapbiH
KYpY, MOJyJbJiep MEH uHTepdeiicTepal naianany, CTaHAAPTTHI KOHE KEKe MakeTTepl Kocy,



KOIl aFbIHJIBI KoJIaHOamap bl skoHe rpaduKaiblk HHTepdeicTep i a3ipiey, nepekrep Oa3zacbiHa
KOCBLIBIC KYPY TEXHOJIOIUAIAPBIH KOIAAHY.

MeHrepyi THic: KOHCOJNBJBIK XoHE TpadUKaIbIK UHTEPDEUCTIK KonmanOamapabl Kypy,
COHJali-aKk JAepekTep Oa3achlH Oackapy >KyHenepiHaeri AepeKTepli MaHMIyJSIUsIIay YIIiH
uHTEepdeicTepre KOChUIBIC JKacay JaFIbUIapbIHBIH OOJYHI.

Ipukaagnoe nporpaMmMHoe odecneyeHne HHGOPMANUOHHBIX CHCTEM

eab kypca
OcBoenune CTYACHTAMU HAaBBIKOB PCIICHHA IMPAKTUYCCKUX 3adad C HCIOJb30BAHUCM

A3bIKa MPOTPAaMMHPOBAHUS BBICOKOTO YPOBHS, IPUMEHEHHUE MAKETOB MPHUKJIAAHBIX MIPOrPaMM U
CpPEACTB  TNPOCKTUPOBAaHUS,  OBIAJCHUE  TEXHOJOTHEH  OOBEKTHO-OPUEHTHPOBAHHOTO
IPOrpPaMMHUPOBAHNUS, UCIOJIb30BAHNE PA3IMUHBIX CTPYKTYp M alTOPUTMOB 0OpaOOTKM JTaHHBIX,
METO0B POTrPAMMHUPOBAHUS U PEATH3AINU TPAPUUECKOr0 MOJIB30BATEIHCKOr0 HHTEpdeiica.

B pe3yabTare 0cBOeHUSI TUCHUILINHBI CTY/I€HT:

JloJIzKeH 3HATh: KIacCU(UKAIMIO MTAKETOB MPHUKIJIAIHBIX TPOTPaMM, IPUHIUIIBI CO3/JaHUs
MHOTONOTOYHbIX MpuiokeHuit 1 GUI-unTepdeiicoB, TEXHOIOrUH sl CO3aHUS TTOIKITIOYEHUS K
0a3e 1aHHBIX, CUCTEMbI HCKYCCTBEHHOTO MHTEJUIEKTA U SKCIIEPTHBIE CUCTEMBI.

JokeH yMmeThb: pa3pabaTbiBaTh KOHCOJBHBIE U Tpaduyeckue MPUIOKEHHUS,
KOMIIWJIMPOBaTh M 3allyCKaTh UX W3 KOMaHJHOW CTPOKH, oOpalaThiBaThb MCKIIIOUUTEIbHbBIE
CUTyallid B MPOrpaMMax IMpH MOMOIIM CTAaHAAPTHBIX HCKIIOUYEHHUI U CO3[1aBaTh COOCTBEHHBIE
UCKJIIOUEHMSI, UCIIOIb30BaTh MOJYJIU M HMHTEp(ENchl, co3/1aBaTh COOCTBEHHBIE, HCIIOIb30BaTh
CTaHJapTHBIE TMAaKeThl, COo37aBaThb MHOronorounele mpuinoxkeHus u GUI-unrepdeiicsl,
MCII0JIb30BaTh TEXHOJIOTUH I CO3JAHUS MTOAKIIIOUEHUS K 0a3e JaHHBIX.

JoskeH BJIaleTh: HaBBIKAMHU CO3JaHUS KOHCONBHBIX M GUI-mpunokeHuid, a TaKxke
MHTEP(PENCOB MOAKIIOUEHUS ISl MAHUITYJIMPOBAHMSI JTaHHBIMHU B CUCTEMax yIpaBiieHUs OazaMu
JAHHBIX.

Application software for information systems

The aim of the course Students mastering the skills of solving practical problems using a
high-level programming language, using application packages and design tools, mastering
object-oriented programming technology, using various data processing structures and
algorithms, programming methods and implementing a graphical user interface.

As a result of mastering the discipline, the student:

Must know: classification of application packages, principles for creating multi-threaded
applications and GUIs, technologies for creating a connection to a database, artificial intelligence
systems and expert systems.

Must be able to: develop console and graphical applications, compile and run them from
the command line, handle exceptions in programs using standard exceptions and create your own
exceptions, use modules and interfaces, create your own, use standard packages, create multi-
threaded applications and GUIs, use technologies to create a database connection.

Must own: skills in creating console and GUI applications, as well as connection
interfaces for manipulating data in database management systems.

Ju3aiin :xoHe uHTepdeiicrepai azipJey

KypeTbiH MakcaTbl CTYIEHTTEpl CAWTThIH MPOTOTHIIIH, KOJIJaHOAmbl HMHTEpdeicTi
KypyFa sxoHe Figma rpadukanbik peaakTOpbIHBIH HET13T1 KypajiapblH Urepyre yipery.

Kyperbl oKy HoTHKeciHAe Oi1iM anaymbl: Figma-ga skyMbic icTey VINIH KaKeTTi
6a3zanbl any kepek. CallT MakeTTepi, oJIeyMEeTTIK >Kellijiepre apHaJlFaH >KapHaMalblK OeifHerep
*acail Ouenl.

Binyi Tuic:



- Figma-upe1y GapibIK Kypangapbl MEH MYMKIHIIKTEPIH IyphIC Nai1anany;

- 9p TYpPJIi KYpbUIFBUIApFa IU3alHABl OeiMIey;

- Figma-na sxymbic ictey OolibIHIIa OapsIbIK KaXKeTTi OUTiM MEH JaFabliap/s! Oiy.

HUrepyi Tuic:

- Figma-upeIH Heri3ri KypaigapbIMeH KYMBIC;

- ICHIMHT MaKeTIH jKacay,

- TOp caiy;

- MOTIHMEH JKOHE KeHICTIKIICH JKYMBIC iCTeY.

MeHnrepyi Tuic:

- 3aMaHayM KociOM aKmapaTThIK-TEXHOJOTUSJIBIK 0a3a JKOHE OHBIMEH J>KYMBIC icTey
JIaF IbLIapBhI;

- HETI3T1 KoC10M aKmapaTThIK pecypcTapra Kol )KeTKi3y.

Ju3aiin u pa3zpadorka nnrepdeiicon

Heas kypca: HayuuTh cTy/IeHTOB CO34aBaTh NPOTOTHI caiiTa, MHTEp(denc MputoKeHus
U OCBOUTH 0a30Bble HHCTPYMEHTHI rpaduueckoro pegakropa Figma.

B pe3yabTate ocBOGHMSI IMCHUILIMHBI CTYAEHT: JIOJDKEH MOJYYUTh HEOOXOAMMYIO
6a3y ans pabotsl B Figma. Maketsl caiiTa, pekjiaMHble H300paXkeHus IS CoLceTel.

JlosskeH 3HATH:

- IPaBUJILHO UCIIOJIb30BaTh BCE MHCTPYMEHTHI U BO3MOXKHOCTH Figma;

- aIallTUPOBATh JU3AKH 10 pa3HbIe yCTPONCTBA;

- Bce HEOOXOJMMbIE 3HaHUS U HaBBIKM 110 padoTte B Figma.

JoKeH ymeTh:

- paboTaTh C KIHOYEBBIMU HHCTpyMeHTamMu Figma;

- CO3/1aBaTh MAaKeT JICHIANHIA;

- CTPOUTBH CETKY;

-paboTaTh C TEKCTOM U POCTPAHCTBOM.

JloJkeH BJIaJieTh:

-COBpEMECHHONW  TPO(eCcCHOHANBHOM  HMH()DOPMAIIMOHHO-TEXHOJIOTHYECKOH  0a3oif U
HaBBIKaMU paboTHI C Hell;

-JIOCTYIIOM K OCHOBHBIM ITpOo(heccroHalIbHBIM HH(POPMALIMOHHBIM PECYPCAM.

Interface design and development

The aim of the course Teach students to create a prototype of a website, an application
interface and master the basic tools of the Figma graphic editor.

As a result of mastering the discipline, the student: must get the necessary base to
work in Figma. Site layouts, advertising images for social networks.

Must know:

- use all the tools and features of Figma correctly;

- adapt the design to different devices;

- all the necessary knowledge and skills to work in Figma.

Must be able to:

- work with key Figma tools;

- create a landing page layout;

- build a grid;

-work with text and space.

Must own:

-modern professional information technology base and skills to work with it;
-access to the main professional information resources.



Java nporpammaJiay TijiHiH Herizaepi

KyperbiH MakcaTwl: Java OarmapiaManay TUTIHIH HETI3IEpiH MEHTepy, ToXKipuoe
KY3iHAe OUTIMIH KaJIBIITACTHIPY.

Kypcrbl oKy HOTH:KeciHAe OijiMm aaymbi: Camanbl KOJ Ka3zylbl jkoHe Java
Oarmaprnamanay TUTIHIH HeETi3lepiH, OarjapiamMaliblK >KacakTama Kypy TEXHOJIOTHSIIapbIH
yiipeHeni

Binyi Tuic: Java 6armapnamanay TiTiHIH HETI3T1 anTOpUTMIIEPiH, OaFaapiaManay TiliHIH
Heri3ri GyHKOUsIapbiH 011yl THIC.

Hrepyi Tuic: Java Syntax xone Java OarmapiaManay TiJiHAE KOCBIMINATIAP d31piey YIliH
CHHTaKCHUCTEP/li, OaFrmapiiamManay yAruIepiH urepyi THic

Menrepyi Tuic: Java Garnapiamanay TUTIHIH CHHTaKCHCTEpiH, Oarqapiamainay TUTIHIEe
KOCBIMILIATIAP/IbI 93ipJiey ie KOJIAaHbUIAThIH allTOPUTMACP I, PYHKIUSIIAPIbI MEHIepYl THIC.

OcHoBBI A13bIKAa NPOrpaMMHIpoOBaHus Java

Heas kypca: OcBoeHHe OCHOBaMH sI3blKa IIpOrpaMMMpOBaHus Java, ¢opMHpoBaHUE
IIPaKTUYECKUX 3HAHWM.

B pe3syabTrare 0cBOCHUSI JUCHHUILUIMHBI CTY/ICHT: BIa/JeeT KaYECTBEHHBIM HAIlMCAHUEM
KOJa U OCHOBaM s3blKa INPOTrpaMMMpOBAHMS Java, TEXHOJIOTMSIM CO3JaHUS IPOrPaMMHOIO
obecrnieueHus

JlokeH 3HATh: OCHOBHBIE AJNTOPUTMBI SI3bIKAa NPOrpaMMHUpPOBaHUsl Java, OCHOBHBIE
(GYHKLIMU s3bIKa IPOrpaMMUPOBAHUS.

JloJuKkeH yMeTb: CHHTAaKCHCaMH, MOJCISIMH IPOrPaMMHPOBAHUS ISl pa3pabOTKH
IIPWIOKEHUH Ha Java Syntax U A3bIKe IporpaMMHupoBaHus Java

JoykeH BJaJeThb: CHHTAaKCHCaMHU S3bIKa IPOrpaMMHUpOBaHUs Java, alropuTMami,
(GYHKUMAME, TPUMEHAEMBIMU NIPH pa3padOoTKe NPUIIOKEHUH Ha S3bIKE IPOrPaMMHUPOBAHUS.

Basics of the Java programming language

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

As a result of mastering the discipline, the student: has high-quality code writing and
the basics of the Java programming language, software creation technologies

Must know: the basic algorithms of the Java programming language, the main functions
of the programming language.

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

Must own: the syntax of the Java programming language, algorithms, functions used in
the development of applications in the programming language.

Go nporpammaJiay TiJliHiH Heri3aepi

Kypersin maxkcatei: Go mnporpammasnay TUIiHIH Herizgepi KypCbIHBIH MakKcCaThl
cryaentTepai Go nporpammanay TUTIHIH HET13T1 YFBIMAAPBIMEH KOHE MYMKIiHIKTePIMEH, COHBIH
1II1H/1€ OHBIH CUHTAKCHUC1, IEPEKTEP KYPHUIBIMIAPHI KOHE HET13T1 MYMKIHIKTEPIMEH TaHBICTBIPY
6onbin TaObmanbl. Kypc COHBIMEH KaTap KaThICyLIbLIapFa MacIITa0TaJaTbIH JKOHE CEHIMIl
OarapiamalnblK Menrmaepal xacay yurH Go mporpaMMachlH THIMAL NMaifanaHynbl yiperyre
OarpiTTanFad. HoTwkeciHae, KypcTbIH Makcarel cryneHTrepai Go mporpaMmanay TuTiH
naiiianaHa OTBIPBIIN, >KOFAphl OHIMJI KOCBIMILIANIAp MEH KbI3METTepHl ©3 OeTiHIIe a3ipieyre
JaiibiHaay OOJBIN TaObLTAIBI.

KypeTsl oKy HoTHIKECiHaEe Ol1iM anylIbl:



Go TUTIHIH HET3rl CHHTAaKCUCIH, COHBIH IIIHAE JEpPEeKTep TYypJepiH, Oackapy
KYpBUIBIMIAPBIH ~ oHE (yHKIUMsUIap MEH oficTep CHUSAKTBI  Herisri  Oarnmapiamanay
KYPBUIBIMAAPBIH 01Tyl KEpeK.

Heri3ri omepanusuiapabl, IepeKTepIi OHACYAl JKOHE TUINIH CTaHAAPTTHI KiTalXaHAChIH
naianany el aianana OTeIPbIN, KapamnaibiM GO porpamMmainapbiH Kypa alrybl Kepek.

Karenepni enzney, xem arbIHIbI, CHIpTKBI APl mHTEpdeiicTepiMeH opeKeTTecy >KoHe
YIIIHII Tapan KiTalmxaHajJapblH MaigalaHyMeH Katap, Kypuaernipek Go KoijgaHOamapbliH Kypyaa
O1UTIKTI OOITYBI KEPEK.

OcHoBBI A3bIKa MporpammMupoBanus Go

Heas kypca "OcHOBBI s3blka nporpamMMmupoBanust (Go" cOCTOMUT B TOM, YTOOBI
IIO3HAKOMHUTb ~ CTYJIGHTOB C OCHOBHBIMM KOHLENIMSIMH M  BO3MOXXHOCTSAMH  fA3bIKa
nporpammupoBanus Go, BKIIIOYasi €ro CHHTAKCHUC, CTPYKTYPBI TaHHBIX M KIIIOYEBBIE (DYHKIIHH.
Kypc takke HampaBieH Ha oOyueHHe y4yacTHHUKOB 3(dekTuBHOMY wHcnoib3oBaHuio Go ams
CO3JIaHUs MacIITaOUPyeMbIX U HaJECKHBIX MPOTPAMMHBIX pelleHuil. B KoHeYHOM uTOre, IeNbIo
Kypca ABIISIETCSA IOJrOTOBKA CTYICHTOB K CaMOCTOSTEJILHOM pa3paboTke
BBICOKOIIPOU3BOJUTENIbHBIX ~ NPUJIOKEHUH U CEpBUCOB C  HUCIOJB30BAHHMEM  SI3bIKA
nporpamMmmupoBsanus Go.

B pesyabTare 0ocBOeHUSI JUCHUIINHBI CTY/ICHT:

JloJIzkeH 3HaTh OCHOBBI CMHTaKcHca si3blka (GO, BKIIIOYAs THUIbI JaHHBIX, YIIPABISAIOLINE
CTPYKTYpPBI H OCHOBHBIE KOHCTPYKIIMH ITPOrPAMMHUPOBAHUS, TAKHE KaK ()YHKIIUU H METOIBI.

JloJzkeH yMeTh pa3pabaThiBaTh IMPOCTbIE MporpaMMbl Ha (GO, MCHOJB3Ysl 3HAHHUS O
0a30BBIX ONEpPALUAX, MAHUIYJALUUAX JAHHBIMU M HCIOJIb30BAHWU CTAHJAPTHON OMOIMOTEKH
A3bIKA.

JoskeH BJIaieThb HaBbIKAMU CO3AaHMsI OoJiee CIOXKHBIX IpuiiokeHui Ha Go, BKIIOYas
00paboTKy OIIMOOK, MHOTOIIOTOYHOCTb, B3auMojeicTBUe ¢ BHemIHUMU API u ucnonb3oBaHue
CTOPOHHHX OMOIHOTEK.

Basics of the Go programming language

The aim of the course: Basics of the Go programming language course is to introduce
students to the core concepts and capabilities of the Go programming language, including its
syntax, data structures, and key features. The course also aims to teach participants how to
effectively use Go to create scalable and reliable software solutions. Ultimately, the goal of the
course is to prepare students to independently develop high-performance applications and
services using the Go programming language.

As a result of mastering the discipline, the student:

Must know basic Go language syntax, including data types, control structures, and basic
programming constructs such as functions and methods.

Must be able to develop simple Go programs using knowledge of basic operations, data
manipulation, and use of the language's standard library.

Must be proficient in building more complex Go applications, including error handling,
multi-threading, interacting with external APIs, and using third-party libraries.

Kyiienaik Tanaay xdHe memiM KadbL11ay TeOpHUsiChbl

KypcTbin MakcaTbl

Kyitenik Tammay >koHE IIemliM KaObUIgay TEOPHUSACHD TOHIH OKYJBIH MaKcaThbl —
WHHOBAIIMSIAp CaJlaChIHIa MaMaHIaHFaH OLTIMIepiepaiH TEOPHUSIIBIK HET137epl MEH Kyuenepai
KYpy MEH XYMBIC ICTEy 3aHIBUIBIKTApbl, ONAPIbIH KYWUETIK Talfaybl, COHAAl-aKk MEHTrepy
CaJlachbIH/aFbl KOCIOM  KY3BIPETTUIIKTEPIH KaJbIITACTBIPY. CaAHABIK HETI3JENreH IIeUIim
KaOBUIAAY IBIH TOCUIAEP MEH oficTepi.



KypcTbl 0Ky HITHKECIHAE 0iT1iM aylIbl:

Binyi Tmic: Tamnceipmanmap MeH mporecTepii onapabl KEHiHT1 Tajjay >KoHEe MIeHIiM
KaObLUI/1ay YIIIH POCIMICYAIH JKaJIIbI 9/IiICTEMECI.

Hrepyi tmic: FeutbiMu akmaparThl i37€y, CHIHH Tallfay, JKajlbulay KOHE JKyHeney
KaOlmeTTepin Kojmana ouy.

Memnrepyi Tuic: Ken kputepuanapl xarainapaa Taagay MEH IIemiM KaObuiaayablH eH
KOJIAMJIBI OJICTEPIH TaH Al OLTy.

CucTeMHBII aHAJIN3 U TeOPUs MPUHATHS pelleHu

Heabro n3yueHus AUCHUIUIMHBI « CUCTEMHBIM aHAIU3 M TEOpUsS NPHUHATHS PELICHUN
ABNseTcs (OPMHPOBAHHME Y CTYACHTOB, CIECHUAIM3UPYIOUIMXCS B 00JacTH HMHHOBATHKH,
npo(ecCHOHANBHBIX KOMIIETEHIUH B OO0JIACTH TEOPETUYECKMX OCHOB M 3aKOHOMEPHOCTEH
NOCTPOCHUS U (PYHKIIMOHUPOBAHMUS CUCTEM, MX CHUCTEMHOIO aHajiHW3a, a TaKXKe OCBOCHHUE
MOJIXOJIOB U METOJI0B KOJINYECTBEHHO OOOCHOBAHHOTO MPUHSATHUS PELICHHI.

B pesyibTare 0CBOCHUS TMCUHMILIMHBI CTYICHT:

Jomxen 3HaTh. OOLIyI0 METOAOJOTHIO (hopMaiau3aluu 3a7ady W IPOLECCOB IS UX
IIOCJIETYIOILErO aHAJIN3a U IPUHATHS PELICHUN.

JokeH ymMeThb: YMETh NMPUMEHSATh CIHOCOOHOCTh K MOUCKY, KPUTHUUYECKOMY aHaJH3y,
0000MICHUIO M CUCTEeMAaTU3aIH HAYYHOH HH(pOpMAIIH.

Homxen Baagers: CrocoOHOCTh BRIOMpATh Hanbolsiee a/leKBaTHbIE METOJbl aHATN3a U
IIPUHATUSA PELICHU B MHOTOKPUTEPUAIBHBIX CUTYaLHSIX.

System analysis and decision theory

The aim of the course

The purpose of studying the discipline "System Analysis and Decision Making Theory"
IS to form students specializing in the field of innovation, professional competencies in the field
of theoretical foundations and patterns of building and functioning of systems, their system
analysis, as well as mastering the approaches and methods of quantitatively based decision
making.

As a result of mastering the discipline, the student:

Must know: A general methodology for formalizing tasks and processes for their
subsequent analysis and decision making.

Must be able to: To be able to apply the ability to search, critical analysis, generalization
and systematization of scientific information.

Must own: The ability to choose the most appropriate methods of analysis and decision-
making in multicriteria situations.

AKnaparrap ’JHe KOATAay TeOpPUSIChI

KyperbiH MakcaTbl: AKNaparrap :KoHe KOATAay TeOPHUsiCbl KYPCBIHBIH MAaKCaThl
CTYACHTTEpre aKmaparThl eJjIley[i, SHTPONUSHbI, apHaJap[bl KOATAYAbl XOHE JIepeKTep.i
KbICYJIbl KOCa ajJiFaH/ia, aKnapaT TEOPUACHIHBIH 1preii IPUHLIUIITEPIH YilpeTy Oombin TaObuIabl.
Kypc akmapaTTbl opTypii KyHenepae THIMII TachbIMajjay, CakTay »>XoHE 6OHJey YILUiH
KOJIJIaHBUIATBIH HETI3T1 YFBIMIAp MEH OJICTep Typasibl TYCIHIKTI JaMbITyFa OaFbITTajFaH.
KypcTblH MakcaTel CTYJEHTTEpI KOMMYHHMKAIMsIap, KOMIOBIOTEPIIK JKelijaep, Kpunrorpapus
’KOHE aKIapaTThIK TEXHOJIOTUSIIAPIbIH 0acKa cajalapblHIarbl MIPAKTUKAJIBIK €CeNTep/Il MIenryre
aKmapaT TeOpHUsChl MEH KOATAY SICTEPiH KONJIaHyFa JaibIH/IaY.

KypeTsl oKy HOTHIKECiHaE Ol1iM anynIbl:

DHTponus, apHanapiabl KOATay, JepeKTepli Kbicy, LLIeHHOH Teopemachl »KoHE Kareiep
TEOPUSACHI CUSKTHI HET13T1 aKnapar TeOPUsSChIHBIH TY>KbIpbIMAAMaliapbl MEH MPUHIUNTEPIH OLTyl
KEpeK.



Byn yreiMmapaer aknapatTsl Oepy jKOHE cakTay KYHENepiH Taiaay jkKoHe jkoOayiay jKoHe
JepeKTepi TUIMII KOATAY JKOHE KBICY 9/IiCTEpiH a3ipiiey YIIiH KojiaHa Oiryi Kepek.

Keninin oTKi3y KaOlIeTiH OHTAHIaHABIPY, AEPEKTEP Il OCpy CEHIMAUIITIH apTThIPY KOHE
3aMaHayu KpunTorpadus oIiCTepiH d3ipiey CHSIKTHI MPAKTHKAJIBIK MoceeNep/l MIenry YIIiH
aKmapaT TeOpHUsCHl MCH KOJATAY bl KOJIJJAHY JIaFIbLIaphl O0TYbI KEPEK.

Teopust uHGopMaAIH U KOAUPOBAHUSA

Heas kypca "Teopuss umHPOpManuM W KOAUPOBAHUA" 3aKIOYaeTCI B OOyYCHHH
CTYACHTOB (pyHIaMEHTAJbHBIM MPHHLIUIAM TEOPHH HWHPOpPMALUK, BKIIOYas H3MEpEHHE
uH(pOpMallMK, SHTPOIUIO, KaHAIbHOE KOJWPOBAaHME U ckaTue NaHHBIX. Kypc HampaBieH Ha
pa3sBUTHE NOHUMAHHMS OCHOBHBIX KOHIICTIIIUI M METOIOB, MCHOJB3YEeMBIX s 3((EeKTUBHOU
nepenauyd, XpaHeHHss U 00paOoTku MHGOpPMalLMKU B pa3Iu4HbIX cucTeMax. Llenpio Kkypca
SIBIISICTCS MTOJITOTOBKA CTYJICHTOB K MPUMEHEHHIO TEOPUH MH(POPMAITUN U METOI0B KOAMPOBAHUS
B PEIICHHU MPAKTUYECKUX 3a/Jad B OOJACTH CBSI3M, KOMIIBIOTEPHBIX CETeH, Kpunrorpapuu u
Ipyrux o0aacTax nH(HOPMAIIMOHHBIX TEXHOJIOTHIA.

B pe3ysabTare 0cBOeHUSI TUCHUIINHBI CTY/I€HT:

JloJzkeH 3HATh OCHOBHBIC TMOHATHS W TNPHHLIUIB TEOPUH HHPOPMALUHU, TaKHE KaK
SHTPOMUS, KAHAIIBHOE KOJMPOBAaHUE, C)KaTUE NaHHBIX, Teopema llleHHOHa U Teopus OIIMOOK.

JonkeH yMeTh IPUMEHSATHh 3T KOHLENUUHU Ui aHAJIU3a U MPOECKTHUPOBAHUS CUCTEM
nepefaud M XpaHeHus uHopMmanuu, a Takke IS pa3paboTku A(PPEKTUBHBIX METOJIOB
KOJMPOBAHUS U CKATHUS TaHHBIX.

JoykeH BJIaJeThb HaBBIKAMU MPUMEHEHHS TEOPHUH WHGOPMAIUU U KOJUPOBAHUS IS
pelleHNs NPaKTUYECKUX 3aJad, TaKMX KaK ONTHUMH3alus IPOIYCKHON CIOCOOHOCTH CeTel,
MOBBILICHHE HAASKHOCTH Tepedauyd MJaHHbBIX U pa3paboTKa COBPEMEHHBIX METOOB
KpUNTOTpaduu.

Information theory and coding

The aim of the course: Information theory and coding course is to teach students the
fundamental principles of information theory, including information measurement, entropy,
channel coding, and data compression. The course aims to develop an understanding of the basic
concepts and techniques used to effectively transfer, store and process information in various
systems. The purpose of the course is to prepare students to apply information theory and coding
methods to solving practical problems in communications, computer networks, cryptography and
other areas of information technology.

As a result of mastering the discipline, the student:

Must know basic information theory concepts and principles such as entropy, channel
coding, data compression, Shannon's theorem, and error theory.

Must be able to apply these concepts to the analysis and design of information
transmission and storage systems and the development of efficient data encoding and
compression techniques.

Must have skills in applying information theory and coding to solve practical problems,
such as optimizing network throughput, increasing the reliability of data transmission, and
developing modern cryptography methods.

UE komnbioTeptik oiibIHAAPABLI KYPY

KypeTbin MakcaThl: CTYJICHTTEpAC KOMITBIOTEPIIIK OWbIHIApAa (PU3HKAIBIK TPOIECTEPIl
MOJIEbACYAIH 9IICTEMEIIK HeT13/1epiH, OariapiaMalblK Kypaigap/ sl naiaanaHa OThIPHII,
(U3HUKAIBIK TIPOIECTEPAl JKOHE JKa0ABIKTHIH OPTYPIIi SJIEMEHTTEPIHIH KYMBICHIH MOACTBACYIIH
MIPAKTUKAIBIK JaFIbUIAPBIH KATBIITACTHIPY



Kypcrbl oKy HoTHKeciHae OiniMm  amaymbl: OWbIHIAD MEH MYJIbTUMEIHSIIBIK
KOCBIMINIAJIAP/BI JKacay, aTal alTKaHAa OWBIH OOBEKTUIepI MEH aHUMAIUsUIapAbl d3ipIey,
du3Ka MEH OWBIH OOBEKTUICPIMEH IMailaJaHyIIbBIHBIH ©3apa OPEKETTeCy OJICTEepiH OpHATY,
ITOPUTMICPAL 93ipiiey, OMBIH JEHreiNIepiH Kypy, MaiaagaHyIbl HHTepPEHciH Kypy, KOHIey
JKYMBICTapBhIH OPBIH/IayFa J)KOHE OacKapyFa KaOUIeTTi )KoHE KOOAHbBI ChIHAY

Binyi kepek: OWbIH KOMObIOTEpJepi OHEPKACiOlI YINIH TamanTapisl 33ipiey >KoHe
OarapiamMalIbIK KaMTaMachl3 €Tyl JkoOasiay oicTepi KoHE JalblH OHIMIe KOWBUIATHIH JAU3aiH
TajanTapsl

Hrepyi kepek: OWBIH KOMIBIOTEPIIK WHIYCTPHUACHIHIA 3aMaHayd Kypalgapiabl
naiiianana OTeIpbIN OaraapiIaMaiblK KaMTaMachl3 €Ty )Kobaay

Memnrepyi THic: Tanantap/sl 93ipiiey )KOHE OWBIH KOMITBIOTEPIIIK WHIYCTPHSCHI YIIIiH
aKIapaTTHIK )KOHE aBTOMATTAH IBIPBUIFAH OpTaIap bl xKo0aay AaFabuIaphl

Pa3paborka komnbroTepHbix urp B UE

Heas kypca: QopmupoBanue y o0OyYalOIUMXCSd  METOHOJIOIMYECKHMX  OCHOB
MOJICJIUPOBAaHUS (U3NYECKUX IPOLIECCOB B KOMIIBIOTEPHBIX HUIpax, HNPAaKTUYECKUX HaBBIKOB
MOJICIIUPOBAHMS (PU3UYECKUX IPOILECCOB M PadOTHI Pa3IMYHBIX IJIEMEHTOB O0OPYAOBaHUS C
IIPUMEHEHHUEM IIPOIPAMMHBIX CPEICTBAMU

B pesyabraTre OcBOeHHSI IMCHMUILIMHBI CTyAeHT: CrnocoOeH BBINOJHATH pabOThl U
yHOpaBiiATh paboTaMu IO CO3/aHUI0 UIP U MYJIbTUMEAMHHBIX MPUIOKEHUH, B YAaCTHOCTU
pa3paboTKy UTPOBBIX OOBEKTOB M aHMMAIMi, HACTPOUKY (PH3MKH M METOJOB B3aUMOJCHCTBHS
HOJIb30BATENsl C MIPOBBIMH OOBEKTaMH, pPa3pabOTKy aJIrOPUTMOB, IOCTPOCHHE HIPOBBIX
YPOBHEii, HocTpoeHue naTepdeiica moip3oBaress, OTIaAKy U TECTUPOBAHHUE IIPOEKTa

JloJzKeH 3HATh: CIIOCOOBI pa3pabOTKU TpeOOBaHMM M MPOEKTUPOBAHUS MPOTrPAMMHOIO
oOecrieyeHns Ui WTPOBOM KOMIIBIOTEPHON HMHIYCTPUU M TpeOOBaHM JH3aifHa K TOTOBBIM
IPOAYKTaM

JokeH yMeTb: IIPOEKTUPOBATH MPOrPpaMMHOE OOECcleueHUEe C MPUMEHEHHEM
COBPEMEHHBIX HHCTPYMEHTAIBHBIX CPEICTB B UTPOBOM KOMIIBIOTEPHON MHyCTPUU

JloJukeH  BJajeTh: HaBBIKAMH  Pa3pabOTKM  TpeOOBaHMH W IPOCKTHPOBAHUS
MH(POPMALIMOHHBIX M aBTOMAaTU3UPOBAHHBIX CPEJ] ISl UTPOBOM KOMITBIOTEPHONW MHTYCTPHH

Development of computer games in UE

The aim of the course: formation in students of the methodological foundations of
modeling physical processes in computer games, practical skills in modeling physical processes
and the operation of various elements of equipment using software

As a result of mastering the discipline, the student: Able to perform and manage work
on the creation of games and multimedia applications, in particular the development of game
objects and animations, setting up physics and methods of user interaction with game objects,
developing algorithms, building game levels, building a user interface, debugging and testing the
project

Must know: method for developing requirements and designing software for the gaming
computer industry and requirements for the design of finished products

Must be able to: design software using modern tools in the gaming computer industry

Must own: skills in developing requirements and designing information and automated
environments for the gaming computer industry

3D moaenaey
Kypersin makcatbi: 3D MopenbAey KypChIHBIH MaKCcaThl CTYACHTTEpre apHaiibl

nporpaMMaiblK Kypajijap MeH OICTepll MaijalaHa OTBIPBIN, YII ©JIIeMIl MOJAEIbAepIl
Kypyabl yi#ipery Oomnbin Tabbutagsl. Kypc KaTelcymibliapiblH 0oOBEKTiLIEpAl, KeHinkepiepai,



KOPIHICTEP1 XKOHE CIYJIET JIEMEHTTEPIH Koca aJlFaH/a, IIBIHAWBI KOHE ICTETUKAIIBIK TaPTHIMIbI
MOJICNIBJICp JKacay IaribUIapblH JaMbITyFa OarbITTaimFaH. KypcThIH MakcaThl CTYICHTTEpII
KOMITHIOTEPITIK TpaduKa, OMbIH WHIYCTPUSACH], ApXUTEKTYPANBIK IU3aiiH, BU3yanu3amus kone 3D
MOJIEJIb/ICY JaFAbUIAPhI KAKET 0acKa cajaapaa KociOu )KyMbICKa NaibIHIay OOJIBIT Ta0bLUIaIbI.

KypcTbl 0Ky HITHKECIHAE 0iTiM aylibl:

TopnapMeH, TeKcTypalapMeH, apbIKIIEH >KOHE aHMMAIMSMEH >KYMBIC iCTeyai Koca,
Herisri 3D Mozenbaey NPUHIUIITEP] MEH TY)KbIPhIMIaMaJIapbIH 01Tyl KepeK.

3D yarinepin xacay xoHe eHjey yiiH Blender, Maya nemece 3ds Max CUSKTBI apHAibI
OarapiamMalIbIK Kypajaaap/bl maimpanana 011yl Kepek.

OibIH  MHIYCTPUACBIHAH OacTam apXUTEKTYpalbIK pPEHICPUHTKE JCWiH opTypii
KoyiqaHOaapia Kociou xo0anap/plH TalanTapblH KaHaFaTTaHAbIpa ajJaThlH )KOFaphl canaisl 3D
YJITUIEpiH Kacay JaFabuIiapbl 00ITybl KEpeK.

3D moaeaupoBanue

Heabp kypca "3D monenupoBanme" 3akitoyaeTcsi B 0OOyYEHHUU CTYJIEHTOB CO3JIaHUIO
TPEXMEPHBIX MOJIEJIEH ¢ MCMOJb30BaHUEM CIEIMATU3UPOBAHHBIX MTPOrPAMMHBIX HHCTPYMEHTOB
u TexHuK. Kypc HampaBiieH Ha pa3BUTHE y YYACTHUKOB HAaBBIKOB B CO3/IaHUU PEATMCTUYHBIX U
SCTETHYECKU TPUBIEKATEIbHBIX MOJENeH, BKIOYas OOBEKThI, MEPCOHAKEH, CLEHbl U
apXUTEKTypHble  2yieMeHThl. llenmplo  Kypca  siBisieTcs  HOJArOTOBKAa  CTYAEHTOB K
npodeccuoHansHoil paboTe B cdepe KOMMIBIOTEpPHOH rpauKu, HUrpoOBON HHIYCTPUH,
APXUTEKTYPHOM IPOCKTHPOBAHUH, BU3yaTU3aIH U APYTUX 00JIACTSIX, I/1e TpeOyeTcs BlaJeHue
HaBbIkamMu 3D mMonenupoBaHus.

B pesyabTare 0ocBOeHUSI JUCHUIINHBI CTY/ICHT:

JozkeH 3HATHL OCHOBHBIC MPHUHIMIBI M KOHIEMIIMH TPEXMEPHOTO MOJCIUPOBAHMS,
BKJItOUasi paboTy C MellIaMu, TEKCTYpaMH, OCBEILIEHHEM U aHUMAallUEH.

Jo:keH yMeThb HCIONB30BaTh CHEIHMATU3UPOBAHHBIE MPOTPAMMHBIE HHCTPYMEHTHI,
takue kak Blender, Maya wiu 3ds Max, m1st co3ganus u penaktupoBanust 3D-Mozeneid.

JokeH BJajgeTh HaBbIKAMH CO3JaHMSI BBHICOKOKAUECTBEHHBIX TPEXMEPHBIX MOJIEJeH,
CIIOCOOHBIX y/JOBJIETBOPUTH TPEOOBaHUS NPO(ECCUOHATIBHBIX POEKTOB B PA3JIMUHBIX 00JIACTAX
IIPUMEHEHHUS, OT UTPOBOM MHAYCTPHUH O apPXUTEKTYPHOTO BU3YyaJIU3aALUH.

3D modeling

The aim of the 3D Modeling course is to teach students how to create three-dimensional
models using specialized software tools and techniques. The course aims to develop participants'
skills in creating realistic and aesthetically pleasing models, including objects, characters, scenes
and architectural elements. The goal of the course is to prepare students for professional work in
the field of computer graphics, gaming industry, architectural design, visualization and other
areas where 3D modeling skills are required.

As a result of mastering the discipline, the student:

Must have knowledge of basic 3D modeling principles and concepts, including working
with meshes, textures, lighting, and animation.

Must be able to use specialized software tools such as Blender, Maya or 3ds Max to
create and edit 3D models.

Must have the skills to create high-quality 3D models capable of meeting the demands
of professional projects in a variety of applications, from the gaming industry to architectural
rendering.



JepexTepai :xxuHay NpoueciH AaBTOMAaTTaHABIPY (TaJaay)

KypcTbiH MakcaThI:

«/lepexTepai JkMHAY TPOLECIH aBTOMATTAaHABIPY (Tajjay)» KypPCHIHBIH MaKcaThl —
KaThICYIIbLIApbl BeO-pecypcTap/iaH akmapaTThl aBTOMATTAHIBIPBUIFAH KUHAYIBIH 3aMaHayu
onmicrepine yiipery. CTyAeHTTEp KbIPBII aly NPUHIMITEPIH YHpEHeadl, AepeKTepli TUIMII ainy
yuin Python >xone omemi copma, Scrapy KiTamxaHajapbl CHUSKTBI KypaJlgapIbl MaiiianaHysl
yiipeneni. Kypc OusHec-miporiecTepiH THIMAUIITIH apTTBIPATBIH KOHE KAaTBICYIIbLIApFa
AQHAINTUKA >KOHE IIeNIM KaObUiaay caiachlHAa O9CEKeNeCTIK apTHIKIIBUIBIKTEI KaMTaMachl3
€TETIH aKMaparThl OaKbUIay, TAIAAY KOHE JKaHAPTY YIIIH aBTOMATTAaHABIPBUIFaH ClEHApUilIep Il
KYpY AaFAblIapblH JaMBITYFa OarbITTaIFaH.

KypcTsl oKy HoTHIKeciHe Ol1iM amynibl:

«/epextepal kuHAy TpOLECIH aBTOMATTaHIBIpy (Tangay)» KypCblH — MEHIrepy
HOTIKECIHJIE CTYACHT 3aMaHayd TEXHOJOTHsUIAp MEH Kypajjapsl MaijaiaHa OTBIPHIN, BeO-
pecypcTapAaH aklaparThl )KUHAY/Ibl aBTOMATTaHIBIPY AaFAbUIapblH MeHrepeai. CTyneHT ThiMIl
TaJJayIbUIAp bl XKacail aajbl, oJap/bl dPTYPIl TancelpMaiapra OeiiMael anaapl KoOHE allFaH
OimimMaepiH OU3HEC-TIPOIIECTEP MEH JIEPEKTEPl T IayAbl OHTANIAHABIPY YIIIH KOJIJIaHa ajla/ibl.

Binyi kepek:

- Crynent HTML-konnen, CSS cenekTopiapbIMEH JKOHE OpTYpii cypay TypiepiMeH
YKYMBIC 1CTEYIl KOca alFaH/a, BeO-CKPEIMHTTIH HET13T1 YFBIMIAPhl MEH 9JIICTEPiH 01Tyl KepeK.

- CrymeHT BeO-caliT JepeKTepiH CKPENUHITIH THIMAL CIEHapuiepiH >kacay YIIiH
Python, Beautiful Soup xone Scrapy CHSIKTBI KypaJigap sl Kajlail naiganany KepeKTirid Oinemi.

- KypcTthl asikraraHHaH KeiliH CTYAGHT JKUHAKTAJIFaH JEPEeKTepll OHJIEy >KOHE
KYpBUIBIMIIAY JKOJIBIH OlTyi Kepek, OyJI OHBIH 9pi Kapail Tangayra >koHe OM3HEC KOHTEKCTiHIIE
naiijananyra AaiibiH O0JIybIH KAMTaMachl3 €Ty .

Hrepyi kepek:

- Crynent Python Garmapnamanay TutiH sxoHe Beautiful Soup jxone Scrapy cusKTHI
KiTanmxaHaJiap sl ai1amaHbIn THIMII BeO-CKPETIMHT CIIEHAPUIIIEPIH jKacail aabl.

- KypcTel asikTaraHHaH KeiliH CTYACHT OHIMIUIIKTI jKaKcapTy, KaTenepi Oackapy >KoHe
OpTYpIIi AepeKTep KYPHUIBIMIAPBIH OHJLY YIIiH TAIIay CIICHAPHIJICPIH OHTAMIAHABIPA aTalbl.

- CtyneHT OW3HECTI Talfay KOHTEKCTIHJE >KMHAKTAJIFaH MONIMETTep/i aHATUTHUKAIBIK
MaKcaTTa NaijanaHa aiaabl, KOPBITBIHABUIAD KAJIBINTACTHIPAIbBl KOHE HETI3NeNreH MIeIIiM
KaObLI1Iall amaabl.

Menrepyi Tuic:

- CtyneHT BeO-pecypcTap/iaH IepeKTepii )KMHay YILIiH 9pTypill Kypanjgap MeH
KiTarmxaHauappl aijanana OTHIPHIT, THIMII TaJay JKacay JaFabUIapbiHa e 00abl.

- KypcTel askraraHHaH KeliH CTY/AEHT Tajjiay MpolecTepiH OHTAMIaHABIPY
CTpaTerusuiapblH, COHBIH 11I1H/E aFbIHAAp bl OacKapy/bl, KaTenepAl OHIAeY/ i )KoHe CLIeHapUN/IIH
TUIMJIUTITIH apTTHIPYABl MEHTEPE/Ii.

- CTyIeHT KMHAKTaJIFaH JepeKTep il OM3HeC-aHATUTHKA KOHTEKCTIH/AE TalJayFa jKoHe
naiiananyra aiiblH O0JTybIH KaMTaMachI3 €Te OTBIPHII, OelimMey KoHe KypbUIbIMIay
JIaFabpUIapbIiHa ue 00IaIbl.

ABTOMATH3aIUs MpoLecca cOopa TaHHBIX (MAPCUHT)

eab kypca:

enp xypca "ABTomarm3aius mporiecca cOopa JaHHBIX (MapCHHT)" 3aKITIOYaeTcss B
00y4eHHH YYaCTHUKOB COBPEMEHHBIM METO/IaM aBTOMAaTHU3UPOBAHHOTO cOopa MH(poOpMaluu U3
BeO-pecypcoB. CTYACHTHI Y3HAIOT MPUHLUIIBI TAPCUHTA, HAYYaTCsl CIOIb30BaTh HHCTPYMEHTHI,
takue kak Python m O6ubnmorexku Beautiful Soup, Scrapy, mna sddexTuBHOrO H3BICUEHUS
naHHbix. Kypc HampaBieH Ha pa3BUTHE HABBIKOB IO CO3JaHUI0 aBTOMAaTHU3UPOBAHHBIX
CIEHapueB JUIsi MOHUTOPUHIA, aHalIW3a U OOHOBJIEHHS MH(OpPMALMHM, YTO MOBBICUT



3 PeKTUBHOCTh OM3HEC-TIPOIECCOB U 00ECIEUUT yUYaCTHUKAM KOHKYPEHTHBIC NMPEUMYIIECTBA B
cepe aHATUTUKY | IPUHSTHS PEIICHUN.

B pe3yabTare 0cBOeHUSI TUCHUILINHBI CTY/I€HT:

B pesynbrare ocBocHms Kypca "ABTOMaru3amms Imporecca cOopa AaHHBIX (MapcHHT)"
CTYJEHT MPHUOOPETET HaBBIKU aBTOMATH3alUU cOopa HHPOpMAIIUN U3 BEO-pecypcoB, UCIOIb3Ys
COBPEMEHHBIE TEXHOJIOTMH M HWHCTPYMEHTHl. CTyIeHT CMOXeT co3/aBaTh 3(PQPEKTUBHBIC
napcepsl, aJanTUPOBaTh MX IO Pa3MyYHbIE 33aa4d M MPUMEHSTbh MOJyYEHHBbIC 3HAHUS IS
ONITUMU3AIMH OM3HEC-TIPOIIECCOB U AHAJMTUKH JaHHBIX.

Jloy1skeH 3HATD:

- CTyeHT NOJDKeH 3HaTh OCHOBHBIC KOHIICTIUM M METOABI BeO-apCUHTa, BKIIOYAs
paboty ¢ HTML-konom, CSS-cenexkTopamMu 1 pa3InuHBIMH THIIAMH 3aIIPOCOB.

- CtygeHt OyAeT 3HaTh, KaKk MCIOJIb30BaTh MHCTPYMEHTHI, Takue kak Python, Beautiful
Soup u Scrapy, st coznanus 3PpPEKTUBHBIX CKPUITOB MAPCUHTa TAHHBIX C Be0-CalTOB.

- Tlocme 3aBepmieHWs Kypca CTYIOSHT JIOJDKEH 3HATh MeETOAbl 00paboTKu U
CTPYKTYpUPOBaHMSI COOpaHHBIX JaHHBIX, OOecleyuBasi WX TOTOBHOCTh MJI JaJbHEUIIEro
aHaJM3a ¥ UCIOJIb30BAHUS B OM3HEC-KOHTEKCTE.

JoJkeH ymeTh:

- Crynent Oynmer ymerh paspabarbiBath 3((QeKTHBHBIE ClIEHApUU BeO-TIAPCHHTA C
MCIIOJIb30BaHUEM si3bIKa mporpammupoBanus Python u 6ubnuorek, Takux kak Beautiful Soup u
Scrapy.

- Ilocne 3aBepiieHus: Kypca CTyJIeHT OyAeT yMeTh ONTUMH3UPOBATh CKPUITHI MApPCHHTA
JUIS TIOBBIICHHUS TPOU3BOAMTEIBHOCTH, YIPABICHUS OIMMOKAMH M OOpaOOTKH pa3IWYHBIX
CTPYKTYp JaHHBIX.

- CtyneHnt OyJeT yMeTh MCIOJIB30BaTh COOpPaHHBIC NAHHBIC IS AaHATUTHUYECKHUX LENeH,
dbopMuUpys BBHIBOJBI U IPHHUMAsI UH)OPMHUPOBAHHBIE PELICHHS B KOHTEKCTE OM3HEeC-aHalIn3a.

JlosskeH BJageTh:

- CryaeHt OyIeT BIaJeTh HaBbIKaMHU pa3paboTKu 3(PGEKTUBHBIX MapCepoB, UCIOIb3Ys
pa3IMyHble HHCTPYMEHTHI U OMOIMOTEKH 715l cOOpa JaHHBIX U3 BEO-peCcypCcoB.

- Ilocne 3aBepuieHuss Kypca CTyIAeHT OyAeT BIAAeTh CTpPATeTHSAMU ONTHUMH3AIUU
IPOIIECCOB TApCHHTa, BKJIIOYAs YIPABICHHWE MOTOKaMH, 0OpabOTKy OIMMOOK W TOBBIIICHUE
3P PEKTUBHOCTH CKPHUIITOB.

- CrynmeHTt OyneTr BianeTh HaBBIKAMH QJalTallid ¥ CTPYKTYPHUPOBAHHS COOpaHHBIX
JTaHHBIX, oOecrevynBas MUX TOTOBHOCTH JUIsl aHAlIM3a U WUCIOJIb30BaHUS B KOHTEKCTe Ou3Hec-
AHAITUTHKH.

Automation of the data collection process (parsing)

The aim of the course:

The purpose of the course "Automation of the data collection process (parsing)" is to
train participants in modern methods of automated collection of information from web resources.
Students will learn the principles of scraping, learn to use tools such as Python and the Beautiful
Soup, Scrapy libraries to efficiently extract data. The course is aimed at developing skills in
creating automated scripts for monitoring, analyzing and updating information, which will
increase the efficiency of business processes and provide participants with a competitive
advantage in the field of analytics and decision making.

As a result of mastering the discipline, the student:

As a result of mastering the course “Automation of the data collection process (parsing),”
the student will acquire the skills to automate the collection of information from web resources
using modern technologies and tools. The student will be able to create effective parsers, adapt
them to various tasks and apply the acquired knowledge to optimize business processes and data
analytics.

Must know:



- The student must know the basic concepts and techniques of web scraping, including
working with HTML code, CSS selectors and various types of queries.

- The student will know how to use tools such as Python, Beautiful Soup and Scrapy to
create effective website data scraping scripts.

- Upon completion of the course, the student should know how to process and structure
collected data, ensuring that it is ready for further analysis and use in a business context.

Must be able to:

- The student will be able to develop effective web scraping scripts using the Python
programming language and libraries such as Beautiful Soup and Scrapy.

- After completing the course, the student will be able to optimize parsing scripts to
improve performance, manage errors, and handle various data structures.

- The student will be able to use collected data for analytical purposes, forming
conclusions and making informed decisions in the context of business analysis.

Must own:

- The student will have the skills to develop effective parsers using various tools and
libraries to collect data from web resources.

- Upon completion of the course, the student will be proficient in strategies for optimizing
parsing processes, including thread management, error handling, and improving script efficiency.

- The student will have the skills to adapt and structure collected data, ensuring that it is
ready for analysis and use in the context of business analytics.

AKNapaTThl i37ey KoHe JepeKTepi any

Kypcerbin MakcaTbl: AKnapaTThl i3/1ey KOHE JEpeKTepli ally KypChIHBIH MaKCaThbl
CTyJEHTTepre BeO-caliTTap, AEpeKTep KOpbI, MOTIHIIK KYKaTTap >KOHE MYJIbTUMEAUSIIBIK
daimap CHUAKTBI OpTYPIi JEPEKTep KO3IEPIHEH aKmapaTThl 1311y, Taljay JKOHE ally OJicTepi
MEH 9JIicTepiH yipeTry 00mbin Tadbutanbl. Kypc cTyaeHTTEpIiH 131ey KyHenepiHiH MPUHIHUITEPI,
JIepeKTeP/Ii aBTOMATTHI TYPJIE )KUHAY JKOHE OHJICY KYpallapblH Maiianany Typaibl TYCIHIKTEpiH
JaMBITYFa, COHBIMEH KaTap TaOWFH T OHJCYAl )KOHE aKMapaTThl TaJJlay XKoHE XKIKTEeY YIIiH
MAaIIMHAIIBIK OKBITY OicTepiH MeHrepyre OarbiTTanrad. Calblll KeNreHJe, KypCThIH MaKCaThl
CTYACHTTEp/l YJKEH KeJeMJeri JepeKTepMeH THIMIl KYMBIC icTeyre, 3aHAbUIBIKTap MeH
TEHJCHIMSIIAp/Ibl AaHBIKTAYFa KOHE aJiFaH OUTIMIEPIH opTYpIIl cajanapia, COHbIH 1II1HAE FhIIbIM,
OM3HEC )KOHE TEXHOJIOTHsAZA aKMapaTrThl 137ley JKOHE Tajijgay MoceselepiH IIenryae KoJJaHyFa
JanbIHAay OOJIBIT TaObLIA b

KypcTsl oKy HOTHIKECIHAE OlTiM amynibl:

[3ney xyitenepiHiH Heri3ri NPUHLMIITEPIH, MAJIIMETTEP/Il )KUHAY JKOHE TaJAay 9JICTEpIH,
COHJIaii-aK TaOuFu TUIII 6HeY Heri3epiH Olnyi Kepek.

OPTYpIi Ke3Aep/ieH aKmaparThl 13/Iey KoHE aly YIIIH SpPTYpil Kypaijaap MEH dJicTepAl
KoJJlaHa Oiy, COHIal-aK AepeKTepal Tajaay >KOHE JKIKTEey YIIiH MaIlIMHAJIBIK OKBITY oJiCTepiH
KOJIJJTaHA AITyBl KEPEK.

AxmaparTel THIMAI 137y, HETi3eNreH IIennmaep KaObuigay >oHE NPaKTUKAIbBIK
MacesIeNepIl Ny YIIH dpTYpJii KO3JAEPACH NepeKTepAl Tayiiay KoHe ally JaFIbuiapbl O0TybI
KepeK.

HNudopMaumoHHbIH MOUCK U U3BJICYCHUE JAHHBIX

Heans kypca "UHpopManMOHHBIN MOWCK U U3BJICUYEHUE NAHHBIX' COCTOUT B OOYyYECHHH
CTYJIEHTOB METOJaM M TEXHHUKaM TOMCKa, aHallu3a U W3BJCUEHUs MH(OPMALUU U3 PA3TUYHBIX
WCTOYHHKOB JaHHBIX, TaKMX Kak BeO-caliThl, 0a3bl JaHHBIX, TEKCTOBBIE JIOKYMEHTHI U
MyIbTUMeAnHbBIE ¢aitnbl. Kypc HampaBieH Ha pa3BUTHE Y CTYICHTOB MOHUMAaHUS MPUHIIUIIOB
paboOThl TIOMCKOBBIX CHCTEM, HCIIOJIB30BAHMS HHCTPYMEHTOB JUIsi aBTOMAaTHYECKOTO cOopa W
00paboOTKM MaHHBIX, a TAaKK€ Ha OCBOCHHE METOJOB OOpaOOTKH €CTECTBEHHOTO S3bIKa U



MAIIMHHOTO OOy4YeHMs IS aHajuu3a W Kiaccupukanuu uHpopManuu. B nrore, menpio Kypca
SBIISICTCS TIOJTOTOBKA CTYACHTOB K 3((eKTuBHONH paboTe ¢ OONbIIMMU O0ObEMaMH JAHHBIX,
BBISIBJICHUIO 3aKOHOMEPHOCTEH W TPEHAOB, a TAaKkkKe K IMPUMEHEHHIO TOJYyYCHHBIX 3HAHWU B
peueHny 3a1a4 MHPOPMALMOHHOTO TOUCKA W AHAIUTUKU B PA3IUYHBIX 00JACTAX, BKIIOYAsS
HayKy, On3HEeC U TeXHOJIOTHH.

B pe3yabTaTe 0cBOeHUS AMCHUILINHBI CTY/AEHT:

JloJ1’keH 3HATh OCHOBHBIC NPHHIUIBI PA0OTHI MOWCKOBBIX CHUCTEM, METOIbl cOopa u
aHaJM3a IaHHBIX, @ TAK)KE OCHOBBI 00Pa0OTKH €CTECTBEHHOT'O S3bIKA.

JloJI’keH yMeThb WCIIONIb30BAaTh DPA3IM4YHbIE MHCTPYMEHTHI W TEXHHMKH ISl TIOMCKAa U
U3BJICUEHUS MH()OPMAIIUK U3 PAa3TUYHBIX HICTOYHUKOB, a TAKXKE MPUMEHATH METObl MAIIHHHOTO
00yd4eHus Ul aHAIN3a U KIIaCCU(PHUKALUY JaHHBIX.

JloJzkeH BJaneTh HaBblKaMH 3(()EeKTUBHOTO HWH(GOPMAIMOHHOTO TIOMCKA, aHAIHM3a U
U3BJICYCHUS JaHHBIX U3 PA3JINYHBIX HCTOYHUKOB ISl IPUHATUS MHOOPMHUPOBAHHBIX PELICHUH U
peLIeHHS MPAKTUYECKHX 3a/1a4.

Information retrieval and data extraction

The aim of the Information retrieval and data extraction course is to teach students
methods and techniques for searching, analyzing, and extracting information from a variety of
data sources such as websites, databases, text documents, and multimedia files. The course is
aimed at developing students' understanding of the principles of search engines, the use of tools
for automatic data collection and processing, as well as mastering natural language processing
and machine learning methods for analyzing and classifying information. Ultimately, the goal of
the course is to prepare students to effectively work with large volumes of data, identify patterns
and trends, and apply the acquired knowledge in solving problems of information retrieval and
analytics in various fields, including science, business and technology.

As a result of mastering the discipline, the student:

Must know the basic principles of search engines, methods of data collection and
analysis, as well as the basics of natural language processing.

Must be able to use a variety of tools and techniques to search and extract information
from various sources, as well as apply machine learning techniques to analyze and classify data.

Must have the skills to effectively search for information, analyze and extract data from
various sources to make informed decisions and solve practical problems.

BusHec-npouecrepai moaenbaey

«busHec-niponiecTepii MoJIeNbCY» KYPCBIHBIH MAKCAThl CTYJIEHTTEpre yibIMaapaarbl
OM3HEC-TIPOIIECTEP/Il MOJIETBACY, TAJAy *KoHE OHTAWIAHIBIPY SIICTEPl MEH OMICTEpIH YHpeTy
60s1bIn TaOBLTAABL. By Kype CTyA€HTTepAIH OU3HEeC-TIpoLecTepliH IrpapuKaNIbIK YATLIepiH Kypy,
OM3HEC-TIPOIIECTEeP/Il CUTIATTAY XOHE OacKapy YIIiH apHailbl Kypajagap MEH 9MicTepi KOJJAaHy,
yibIMapiarbl OM3HEC-TIPOLECTePAiH OHIMIUIIN MEH THIMJIUIITIH apTThIpy TYKbIpbIMIaMaiapsl
MEH TOCUIAEPIH MEHTePY JaFIblIapblH JaMbITyFa OarbITTaJIFaH.

KypcTsl oKy HOTHIKECiHAE OlTiM amynIbl:

BPMN (busnec mnpomecinig yirici »oHe Hotauusacbl), EPC (okurara HerizzenreH
nporecrep Ti3oeri) sxoHe IDEF (dyHkumsamapasl Mojenpieyre apHajiFaH OipiKTipijreH
aHbIKTaMa) CHUSKTbl OW3HEC-TpoLecTeP/ll MOJEIbACYAIH HETI3T TYXKbIphIMIaManapbl MeH
omicremenepin Oimyi kepek. Lean oxoHe Six Sigma cHAKTBI OH3HEC-TIpoLECTEPl
OHTaWIAHABIPYABIH CTAHIAPTThI TACUIAEPIH TYCIHY1 KEPEK.

busnec-npouectepAin rpaduKanblK MOAENTBAEPIH KYpy JKOHE OJNapAblH THIMIUIITIH
Tajzay YUIiH 9pTYpJIl Kypajigap MeH OaFaapiaMalblK KaMTaMachl3 eTy/ 1l naiaanaHa Oyl Kepek.

3aMaHayu ojicTep MEH KypaiJap[sl KoJJaHa OTBIPbIN, OM3HEC-NpOLECTepAl Taunay,
OHTaIIaHABIPY JKOHE OacKapy JaFabuIapbl OOYBI KEpeK.



MoaenupoBanue OM3HeC-MPOLECCOB

Heans kypca "MonenupoBanue OU3HEC-TIPOIIECCOB" - OOYYHTH CTYACHTOB METOJIaM M
TEXHUKaM MOJICJIMPOBAHUS, aHAIN3a M ONTUMHU3AIMHA OU3HEC-TIPOIIECCOB B OPraHU3AIMsIX. DTOT
KypC HalpaBJIecH Ha pa3BUTHE y CTYICHTOB HABBIKOB IO CO3/IaHUIO TpaduyuecKux Mojelneit
OM3HEC-TIPOIIECCOB, HCHOJIB30BAHHUIO CIECIUAIN3UPOBAHHBIX HMHCTPYMEHTOB M METOAMK IS
OIKCAHMSI U YIPaBJICHUsI OU3HEC-TPOIIECCaMH, a TAK)KE Ha OCBOCHHE KOHIICHIIMHA U MOIX00B K
YIIyUIICHUIO IPOU3BOIUTEIHHOCTH U 3PPEKTUBHOCTHA OM3HEC-TIPOIIECCOB B OPraHU3ALIUSAX.

B pe3yabTare ocBOeHHUsI AMCHUILINHBI CTY/AEHT:

JloJzkeH 3HATH OCHOBHBIE KOHIICTIIMM W METOJOJIOTHM MOJICIMPOBAaHUS OH3HEC-
nporecco, takue kak BPMN (Business Process Model and Notation), EPC (Event-driven
Process Chain), u IDEF (Integrated Definition for Function Modeling). lo/:keH uHMeTH
NpEeJCTaBICHNUE O CTAHJAPTHBIX MMOIX0aX K ONTHMH3AINN OU3HEC-TIPOIIeCCOB, TaKMX Kak Lean u
Six Sigma.

JloJzKeH yMeTh TNPHMEHSTh Pa3iIMuHbie WHCTPYMEHTHI M MPOTPaMMHBIC CPEACTBA IS
co3aHus rpaduYeckux Moesel Ou3Hec-poIeccoB U aHau3a ux 3P PeKTUBHOCTH.

JloJzKeH BJIaJIeTh HAaBBIKAMH aHAJIM3a, ONITUMH3AIMH U YIIPAaBIICHHUS OU3HEC-TIPOILIECCaMU
C MCITOJIb30BaHHEM COBPEMEHHBIX METOJIOB U HHCTPYMEHTOB.

Business process modeling

The aim of the course "Business Process Modeling" is to teach students methods and
techniques for modeling, analyzing and optimizing business processes in organizations. This
course aims to develop students’ skills in creating graphical models of business processes, using
specialized tools and techniques to describe and manage business processes, and mastering
concepts and approaches for improving the productivity and efficiency of business processes in
organizations.

As a result of mastering the discipline, the student:

Must know basic business process modeling concepts and methodologies such as BPMN
(Business Process Model and Notation), EPC (Event-driven Process Chain), and IDEF
(Integrated Definition for Function Modeling). Must have an understanding of standard
approaches to business process optimization such as Lean and Six Sigma.

Must be able to use various tools and software to create graphical models of business
processes and analyze their effectiveness.

Must have the skills to analyze, optimize and manage business processes using modern
methods and tools.

JlepekTepai BU3yaIM3anusiay

Kyperbin MakcaTbl: bysl KypcThIH MakcaTbl-CTYJEHTTEpPre 3aMaHayd Kypanjiap MEH
ozicTepai KojJlaHa OTBIPHIN, JEpeKTepi TUIMAI BU3yalu3alusulay AaFAbuiapbiH yiipery. Kypc
aKmaparTbl BHM3YyaJJbl YChIHY MPUHIMITEPIH TYCIHYJl JaMbITyFa >KOHE OJapAbl OpTYpil
cananapyia KojjaHyra OarbiTTanFaH. CryneHTTep rpadUKTEpIiH, AUarpaMMaiapiblH >KoHE
BU3yaJIJIbI QMICTEPAIH OpPTYpJi TypJepl Typayibl Oule[l XOHE aKmapaTThIK >KOHE OKbUIATHIH
BU3YyaJIM3alMsUIap Ibl XKacay YILIiH apHaibl Kypaaaapabl naiaananyabl YHpeHea.

KypeTbl oKy HOTHIKECiHaE Ol1iM anylIbl:

Binyi kepex: Jlepekrepai BU3yanu3anusiay NPUHLIUNTEPIH XKOHE OJNAPJAbIH aKIapaTThl
TanAayJarsl peJiiH TYCiHY, BU3yalH3allds CajJachIHAAFbl HETI3T1 TEPMUHIEP MEH YFhIMJIapMEH
TaHBICY, CHI3BIKTHIK, OaFaHabl, IOHTENIEK CUAKTHI IPaUKTEpAiH SPTYP:l TYpIepiH Tanjgay *KoHe
oJIapZbl OpTYPJl CLEHapHiliep/ie KOJAaHy, THIMAL jKOHE TYCIHIKTI BU3yallM3alMsuIapabl Kypy
O/IiCTEpiH MEHIepy, CHI3bIKTBIK, OaraHaibl, JOHIEIEK XOHE OJapAbl dPTYpJl clieHapuiliepne
KOJIJIaHy, TUIMJI1 5K9HE TYCIHIKTI BU3yalu3alusiIapabl KYpy oAICTEpiH UTepy.



Hrepyi kepek: [lepextepai Tazapry xoHe (HOpMATTHl TYPICHAIPYAlI KOCa, BU3YyaTHU3AIIH
YIIiH JepeKTepai TaHJay >KoHe AaiblHay, Oenriiai Oip MoliMeTTep MEH TarchlpMaiap YIIiH
I'paduxrep ™MeH guarpaMMmanapAblH COWKEC TYpJepiH aHbBIKTay, OpTYpii TpadHKaIbiK
AIIEMEHTTEP/l, TYC TaMMachlH KoHEe Oacka mapaMeTpiepAl KoJJaHa OTHIPBIT OKBUIATBIH JKOHE
aKmapaTTaHIbIPAaThIH BU3yalIu3anusiiap skacay, tableau, Power BI, Matplotlib cuskrer optypii
JIEpeKTepl BHU3yalu3anusiay KypalaapbiMEeH KyMbIC ictey, Plotly skoHe Oackamapbl, HaKTHI
KOKETTUTIKTEp MEH TallChipMasiapra 0aiIaHbICTHI.

Memnrepyi Tuic: Herisri mpuHOMnTepai, TEPMUHICP MEH SiCTEMeENepli Koca ajraH/a,
JEPEKTepAl BH3yaIM3alusiay calachlHIa TEOPHSUIBIK OlaiMre me 0oy, NEepeKTepiiH CHIaThl
MEH KOWbUIFaH MiHzeTTepre OainmanbicTl ['padukrep MEH auarpaMMaliapIblH THICTI TYpJiepiH
tannaii Oiumy, Tableau, Power BI, Matplotlib, Plotly »oHe T. 6. CHAKTBI OpTYpJi AEpeKTep/Ii
BU3yaNIM3alMsUIay KYpalJapblH MaijainaHy JIaFgpUIapblH MEHIepy, JAEPEeKTepAl Taijgayibl
JKYPrizy, TPEHATEP/Il aHBIKTAY, BU3yAITH3allUSIHBl KOJIAHATHIH YJIT1LJIEP MEH HET13T1 TYCIHIKTED.

Busyaauzanusi JaHHBIX

Heas kypca: Llens naHHOro Kypca 3akitoyaeTcss B OOyYEHUHM CTYAECHTOB HAaBbIKAM
3 PEKTUBHON BH3yaIM3alliM JAHHBIX C HCIOJH30BAHUEM COBPEMEHHBIX HHCTPYMEHTOB U
meroauk. Kypc HampasieH Ha pa3BUTHE MOHMUMAHUS MPUHLUIIOB BU3YaJIbHOTO NPEICTaBICHUS
UHPOPMALIMU ¥ X IPUMEHEHUE B PA3TUYHBIX 00sacTsX. CTYJEHTHI Y3HAIOT O Pa3IMYHBIX THITAX
rpa¢uKoB, JAMarpaMM M BU3yalbHBIX METOJaX, a TakXKe Hayyarcs HCIOJIb30BaTh
CHCIMATM3UPOBAHHBIE HMHCTPYMEHTHI JJISI  CO3/aHUS WH(POPMATUBHBIX W YUTAEMBIX
BU3yaJIU3alUH.

B pe3yabTaTe ocBOeHUS AMCHUILINHBI CTY/A€HT:

JloyzkeH 3HaTh: [loHMMaHue NPUHIMIIOB BU3yalU3alMM JIaHHBIX U UX POJIM B aHaIU3e
uHpopManuu, 3HAKOMCTBO C OCHOBHBIMU T€PMHUHAMH W MOHATUSMHU B OOJIACTH BU3yaJH3allHH,
Pa36op pa3znuuHbBIX BUAOB TpadUKOB, TaKUX KakK JIMHEHHbIE, cTOJI0YaThle, KpyroBble, U HX
NpUMEHEHHE B PAa3JIMYHBIX CrHeHapusX, OCBOEHHE TEXHHUK IOCTpOeHUs 3(PQPEKTUBHBIX U
HNOHATHBIX BU3yanu3auuii, Pa30op pa3auuHbIX BHJIOB TIpadUKOB, TaKUX Kak JUHEHHBIE,
cTon04areie, KpyroBble, W WX NPUMEHEHHE B pPAa3JIMYHBIX cleHapusax, OCBOEHHE TEXHHK
noctpoeHHs 3P(EKTUBHBIX U OHATHBIX BU3YalIU3aIUi.

Jlo/zkeH ymMeTh: BriOmpaTh M TOJATrOTaBIMBATh JaHHBIC Ui BH3YaIHM3alldd, BKIIOYAs
OUYHUCTKY JIaHHBIX U INpeoOpa3oBaHue GopmartoB, OnpenensaTs NOAXOAALIME THUIBI IpadUKOB U
JiarpaMM Uit KOHKPETHBIX BHJIOB JaHHBIX | 3a1a4, Co3naBaTth YynTaeMble 1 WHPOPMATHBHBIC
BU3yaJIM3allMH, MCIOJIb3YS pa3IMyHble 3JIEMEHTHhl TIpa(UKOB, LBETOBYIO TaMMy M Jpyrue
napameTpsl, PaboTaTe C pa3nMYHBIMH HHCTPYMEHTAMH BH3YaIM3allMU JaHHBIX, TAKUMH Kak
Tableau, Power BI, Matplotlib, Plotly u npyrue, B 3aBUCUMOCTH OT KOHKPETHBIX MOTpeOHOCTEH
¥ 3a7a4.

Joyzken Baaaerb: OOnajgarh TEOPETHUECKUMH 3HAHMSMHU B OOJIACTH BU3YyaJIU3alMU
JAHHBIX, BKJIIOYasi OCHOBHBIC MPHHIMUIBI, TEPMHHBI W METOAOJIOTUH, YMETh BBIOMpATh
HNOIXOAAIIMEe TUIBl TpaUKOB M JUarpaMM B 3aBUCUMOCTH OT XapakTepa JIaHHbIX U
NIOCTABJIICHHBIX 3aJad, BiiajeHne HaBbIKAMH WCIONB30BaHUS PA3IMYHBIX HHCTPYMEHTOB
BU3yallM3allMM JJaHHBIX, Takux kak Tableau, Power BI, Matplotlib, Plotly u npyrux, Ymenue
NPOBOJIUTh AHAIW3 [JAHHBIX, BBIABIATH TPEHIBl, IATTEPHBI W KIIOUEBbIE WHCAWUTHI C
UCIIOJIb30BAaHUEM BU3YaJIN3aLIMH.

Data visualization

The aim of the course: The aim of this course is to teach students the skills of effective
data visualization using modern tools and methodologies. The course is designed to develop an
understanding of the principles of visual representation of information and their application in
various domains. Students will learn about different types of charts, diagrams, and visual



methods, and acquire the ability to use specialized tools to create informative and readable
visualizations.

As a result of mastering the discipline, the student:

Must know: Understanding the principles of data visualization and their role in
information analysis, familiarization with key terms and concepts in the field of visualization,
analysis of various types of charts such as line, bar, pie charts, and their application in different
scenarios, mastery of techniques for constructing effective and comprehensible visualizations,
analysis of various types of charts such as line, bar, pie charts, and their application in different
scenarios, mastering techniques for building effective and clear visualizations.

Must be able to: Selecting and preparing data for visualization, including data cleaning
and format transformation, determining appropriate types of charts and diagrams for specific
types of data and tasks, creating readable and informative visualizations using various elements
of charts, color palettes, and other parameters, working with various data visualization tools such
as Tableau, Power BI, Matplotlib, Plotly, and others, depending on specific needs and tasks.

Must own: Possessing theoretical knowledge in the field of data visualization, including
basic principles, terms, and methodologies, being able to choose appropriate types of charts and
diagrams depending on the nature of the data and tasks, having skills in using various data
visualization tools such as Tableau, Power Bl, Matplotlib, Plotly, and others, and being able to
conduct data analysis, identify trends, patterns, and key insights using visualization.

IIporpamMmMaibIK KOATHI OHTANJIAHABIPY

Kypcerbin makcatbl: [IporpamMmanblk KOJIThl OHTAWIaHIBIPY KYPCHIHBIH MAaKCaThl
CTYACHTTEpre KOJITBHIH OHIMIUTITIH, THIMIUIIIH JOHE CalachlH JKaKcapTy omicTepi MeH
CTpaTerusulapblH yipery Oonbin TaObutafbl. Kypc cTyneHTTepliH KOITBIK Keaepruiepii
AHBIKTAY, OHTAWIAHIBIPYJAP/bl aHBIKTAY KOHE KOJJaHy, COHJal-aK Imporpamma eHIMIUTIriH
Oaranay >KOHE Tajjay Kypajjapbl MEH 9JIICTEpiH YHpPEHY JaFAbUIapblH JaMbITyFa OarbITTalFaH.
Hotmxkecinne, KypcTbIH MakcaThl CTYACHTTEPIi OHIMAUIITT >KOFaphbl, THIMII OHE CEHIMIi
IporpamMMalbIK OHIMAEP/Ii kacayFa JaibIHIay OOJBIT TaObLIAIbI.

KypeTsbl oKy HoTHIKECiHe Ol1iM amynIbl:

ANropuTMIEpMEH JKOHE JAEpeKTep KYpbUIBIMIApbIMEH XYMBIC ICTEyAl Koca ajlFaHja,
OHIMJUIIKTI OaFdapiaManayJiblH HEri3rli NPUHLUUOTEPIH OuTyl »XOHE KOMIWIATOpJap MeEH
UHTEpIpeTaTopiaapAblH MPUHLIUOTEPIH TYCIHY1 Kepek.

[Ipodunpaey xoHe TecTuIey apKbUIbl IPOTpaMMalbIK KOATHIH OHIMILUIITIH Talgail jkoHe
Oarasnail aimybl Kepek.

ANTOpUTM/II JKaKcapTy, *KaJl TIeH PecypcTap/Abl Maiaamanyabpl OHTAWIAHIBIPY, JKell MeH
EHTi3y/IIbIFapyAbl OHTAWIAHIBIPYABI KOCa ajJFaHAa, oOPTYPIl OHTAWIAHIBIPY OIICTEpiH
KOJAaHy/1a OUTIKTI 60JTyBI KEPEK.

OnTuMu3zanus MNpOorpaMMHoOro Kojaa

Heas kypca "Ontumuzamus MporpaMMHOTO Koja" COCTOUT B OOYYEHUH CTYIEHTOB
METOJaM M CTpaTeTrusM YIYYIIEHUS MPOU3BOAUTENBHOCTH, A(PGHEKTUBHOCTH M KauecTBa
nporpamMmmHoro koaa. Kypc HampaBieH Ha pa3BUTHE y CTYJCHTOB HABBIKOB BBISBICHHUS Y3KHUX
MECT B KOJIe, OIPEICTICHUSI U IPUMEHEHHUS ONITUMHU3AIIN, a TAKXKE HA U3YYEHHE UHCTPYMEHTOB U
TEXHUK JJIs OIEHKH M aHalIW3a MPOW3BOIUTEIHHOCTA MpPOrpaMM. B KOHEYHOM HTOTE, IEIBIO
Kypca sIBJIsIeTCsS TIOJITOTOBKA CTYICHTOB K CO3JaHHUIO BHICOKOIIPOU3BOIUTENBHBIX, 3(PPEKTUBHBIX
1 HAJISKHBIX TPOTPAMMHBIX TTPOTYKTOB.

B pe3yabTare 0CBOCHUSI AUCHMILINHBI CTY/I€HT:

JoaskeH 3HATL OCHOBHBIE TPHUHIUIBI TPOU3BOAUTEIHLHOTO IPOTPAMMHUPOBAHUS,
BKIItoUasi paboTy C alropuTMaMu U CTPYKTYpamMH MAaHHBIX, a TaKKe€ MOHUMATh IMPHHIIMUIIBI
paboOTHI KOMITUJISITOPOB U HHTEPIIPETATOPOB.



Jlo/12keH yMeTh aHAJIM3UPOBATh U OLEHUBATh IPOU3BOJUTEIBHOCTD IIPOTPAMMHOIO KOJA
C TIOMOUIBIO MPO(UIMPOBAHUS U TECTUPOBAHUSI.

JloykeH BJIaieTh HAaBBIKAMU ITPUMEHEHHS PA3JIMYHBIX TEXHUK ONTHUMH3ALMM, BKIHOYAs
YIy4YlICHUE QJITOPUTMOB, ONTUMH3ALUIO HCIIOIB30BAHMS IIAMATH U PECYpPCOB, a TaKkKe
ONTUMU3ALMIO pabOThI CETH U BBO/Ia-BbIBOA.

Program code optimization

The aim of the “Program code optimization” course is to teach students methods and
strategies to improve the performance, efficiency, and quality of code. The course aims to
develop students' skills in identifying code bottlenecks, identifying and applying optimizations,
and learning tools and techniques for evaluating and analyzing program performance.
Ultimately, the goal of the course is to prepare students to create high-performance, efficient, and
reliable software products.

As a result of mastering the discipline, the student:

Must know the basic principles of performance programming, including working with
algorithms and data structures, and understand the principles of compilers and interpreters.

Must be able to analyze and evaluate software code performance through profiling and
testing.

Must be proficient in applying a variety of optimization techniques, including algorithm
enhancement, memory and resource utilization optimization, and network and I/O optimization.

MaTeMaTHKAJIBIK K9HE KOMIIBIOTEPJIiK MO/IeJIbIey

Kypcrbin MakcaTbl: MaTeMaTUKaIbIK OHE KOMIIBIOTEPJIK MOJEIbAEY KYpPCBHIHBIH
MaKcaThl CTYICHTTEpre MOJICIbBIEP KYPY KOHE SPTYPIIi KYHeslep MEeH MpolecTep i Tagay yiliH
MaTeMaTHKAJIbIK OICTEp MEH KOMIBIOTEPJIIK TEXHOJOTHsUIapAbl KOJJaHy[Ibl yilpeTy Ooibln
tabbutanpl. Kypc cTyneHTTepliH MaTeMaTHKalblK MOJACIBACY NaFbUIapbIH, COHBIH IIIiHAE
T depeHHanablK TeHAeYIepl, CTOXaCTUKAJIBIK MOJENIbAEPAl )KoHe OacKa /1a MaTeMaTUKAaJIbIK
KOHCTPYKUMSIIApABI KYPYIbl, COHIAN-aK MOJENbICY, CAaHIBIK OIICTep XoHE Oarmapiamarnay
CHSIKTBI KOMITBIOTEPJIIK MOJIENbJIEY KypalJapblH MeHrepyli makcar ereai. Cailbln kenrenze,
KypCTbIH MakcaTbl CTYAEHTTEpHl OpTYpJl cajlalapAarbl, COHBIH I1MIIHJAE >KapaTbUIBICTAHY
FBUIBIMJIAPbI, HH)KEHEPUs, SKOHOMHUKA, MEIULIMHA KoHE T.0. KypAemi xKyHesnepil TajjayFra xoHe
OHTalIaHABIpYFa JalbIHIAY OOJBIN TaObLUTAIb.

KypcTsl oKy HOTHIKECIHAE OlTiM amynibl:

MareMaTHKaIbIK —TangayabiH, auddepeHnnanaplk TEeHISYNepaiH, BIKTHMAJIBIKTap
TEOPHUSCHIHBIH JKOHE CTAaTHCTUKAHBIH HeTi3/epiH Oinyi, COoHIai-ak Kyhenepal MOIeNnbaeyliH
OpTYpJIl 9/11CTEPl MEH TICUIIEPIH TYCIHY1 KEpPEK.

Kypaeni »xyitenepiH MoJenbaepiH Kypy YLIiH MaTeMaTUKAJIBIK oiCTepAl KojaHa Olry
JKOHE OJIapbl TajIay *KoHE IIEIly YIIiH KOMIBIOTEPIIIK Kypaiaapasl KojgaHa 01Tyl Kepek.

MareMaTHKaJIbIK JKOHE KOMIIBIOTEPJIIK MOJENbACPAl d3ipiey >KoHe Tanjay, oJjapibl
HaKTBI €CETTeP/Ii MICTy KOHE AJIbIHFaH HOTH)KeJlep OOMBIHIIA KOPBITHIH/IBI JKacay YIIiH KOJIaHa
01Ty IarabuIapbl 00TybI KEpeK.

MaremaTH4eckoe 1 KOMIILIOTEPHOC MOAC/IMPOBAHHUEC

]_[e.m, Kypca "MaremaTH4ecKkoe u KOMIIBIOTCPHOC MO,Z[CJ'II/IpOBaHI/Ie" 3aK/JII0O4YacTCsad B
06y7-IGHI/II/I CTYACHTOB HUCIIOJb30BAHUIO MATEMATUYCCKHNX METOA0B U KOMIIBIOTEPHBIX TEXHOJIOTHM
4 CO3aaHusA MOI[CHCﬁ U aHaJIM3a Pa3IMYHbIX CHUCTCM U TIPOLECCCOB. Kpr HaIrpaBJICH Ha
Pa3BUTHEC Yy CTYACHTOB HABBIKOB MAaTEMATUYCCKOIO MOJACIIMPOBAHUSA, BKIIIHOYAsA ITOCTPOCHHE
I[PI(I)(I)CPCHL[HB.HBHBIX ypaBHCHHfI, CTOXaCTHYCCKHX MOI[CJ'IGI71 H ApYyrux MaTeMaTHYCCKUX
KOHCTPYKHHfI, a TAK)KX€ Ha OCBOCHHC MHCTPYMCECHTOB KOMIIBIOTCPHOI'O MOACIUPOBAHUSA, TAKHX
KaK CUMYJIIOWH, YUCJIICHHBIC MCTOABI U MPOIrpaMMHUPOBAHUC. B HUTOrC, OCJIBIO KypcCa ABJIACTCA



HOJArOTOBKA CTYJEHTOB K aHAJIM3y U ONTHUMM3ALUU CIOXKHBIX CUCTEM B pa3IMUYHBIX OOJIACTSIX,
BKJIIOUYAsl ECTECTBEHHBIE HAYKH, NH)XKECHEPHBIE HAYKH, SKOHOMHKY, MEAULIMHY U JIPYTHE.

B pe3yabTare ocBOCHUSI AMCHUILINHBI CTY/ACHT:

JloJzkeH 3HATh OCHOBBI MaTEMAaTHYECKOrO aHau3a, AUQQepeHInanbHbIX ypaBHEHHH,
TEOPUH BEPOATHOCTEH M CTATHCTUKHU, a TAK)KE UMETh IMPEJCTABICHUE O PA3IMUYHBIX METO/AaX U
M0JIX0J1aX K MOJEIMPOBAHUIO CUCTEM.

JloJzkeH yMeTh NPHUMEHSATb MaTeMaTHYeCKUEe METOAbl Ul IOCTPOEHUs Mojeiel
CJIOHBIX CHUCTEM U MCII0JIb30BaTh KOMIIBIOTEPHBIE MHCTPYMEHTHI JJIS UX aHAIN3a U PELICHUS.

JloJIzKeH BJIaJleTh HaBbIKaMM pa3paOOTKH U aHAJIM3a MaTEMAaTUYECKUX M KOMIIBIOTEPHBIX
MoJienieli, ClIOCOOHOCTIO MPUMEHATh WX JJIS PELICHHs PEaNbHBIX 3a/a4 M JeJaTh BBIBOJABI Ha
OCHOBE I10JTyYEHHBIX PE3YJIbTAaTOB.

Mathematical and computer modeling

The aim of the Mathematical and Computer Modeling course is to teach students the use
of mathematical methods and computer technology to create models and analyze various systems
and processes. The course aims to develop students’ mathematical modeling skills, including the
construction of differential equations, stochastic models and other mathematical constructs, as
well as mastery of computer modeling tools such as simulations, numerical methods and
programming. Ultimately, the goal of the course is to prepare students to analyze and optimize
complex systems in various fields, including natural sciences, engineering, economics, medicine,
and others.

As a result of mastering the discipline, the student:

Must know the basics of mathematical analysis, differential equations, probability theory
and statistics, as well as have an understanding of various methods and approaches to modeling
systems.

Must be able to apply mathematical methods to build models of complex systems and
use computer tools to analyze and solve them.

Must have the skills to develop and analyze mathematical and computer models, the
ability to apply them to solve real problems and draw conclusions based on the results obtained.

Koanan6aabl OM3Hec-aHAJNTHKA

"Kosgan6ajabl  OuU3HeC-aHAJIMTHKA'  KYPCBIHBIH  MaKCaTbl  KOMMEPLHUSIIBIK
yHBIMIApIbIH [IapYaIIbUIbIK KbI3METI OapbIChIHIA TYBIHAAWTBIH AEPEKTEepAl Tanjgay oiiCTepiH
MEHIepy, KOPCETUITeH TajayAbl aKIapaTThIK-TEXHOJIOTUSIIBIK KOJIJay YIIIH €pKIH TapaThlIaThIH
OarmapnamManblk KaMThUIbIMABI (R >koHe Python) mailinanmaHy nafaplaapblH KalblITacTepy, R
xoHe Python oprackiHzia TangamanblK KOChIMIIAIap/ bl 931piiey YIIH KaKeTTi OIiM aimy OoJIbII
TaObLIA/IbI.

KypeTbl oKy HoTHIKECiHae Ol1iM amylIbl:

Binyi Tuic:

— R xone Python opranapbiHblH, COHAal-aK oJap/bIH HET131H/e jKacallFaH KOChIMIIajgap
MEH KiTalmxaHajapJAblH €CeNTey MYMKIHIIKTEPI, KOPCETUITeH opTajapaa Oaraapiiamanay
Heri37epi.

— KommeprusiiblK yibIMAApAbIH aHATUTHKAIBIK KQOKETTUTIKTEPI.

— busnec mocenenepiH mienryre KakeTTi MaTeMAaTHKAJIBIK MOJIEIBACPAIH KIKTETyiH
KaMTH]IBI.

Hrepyi Tuic:

— IloH canacklHaH TarcCeIpMaHbl peciMIey.

— Jlepektepre KOWbUIATBIH TalaNTapabl TYXKbIPbIMIAY.

— Omnapasl TanaayAblH TUICTI SAIcTepiH TaHAaHbI3, R jxoHe Python opramapsin Hemece
OJIapJIbIH HET131H/Ie KacalFaH KOChIMINIAIap/abl KOJIZaHa OTBIPBIN €cenTeyiep KYpri3iHi3 Hemece
JKEeKe KOCBhIMIIIAap KaCaHbI3 KOHE HOTHKEIEP/Il TYCIHIIPY.



MeHnrepyi Tuic:

— Y #BIMHBIH aHAJTUTUKAIIBIK KOKETTUTIKTEPIH 63 OCTIHIIE Talay NaFAblIapblH JaMBITY.
— Kocibu Kp13MeT OapbIChIHIA TYBIHIAWTHIH JEPEKTEPAl TAIAY.

— R xone Python opranapeiaia KocsIMIIanapabl 93ipiey.

HpﬂKJIa)IHaH OM3HeCc-aHAJIUTHKA

Hean kypca «IIpukiaagHas 6u3Hec-aHAJTMTHKA» SBIISIETCS OCBOCHHUE METOJ/IOB aHAJIM3a
JTAHHBIX, BO3HUKAIOIIUX B XOJE XO3SHCTBEHHOW [EATEIbHOCTH KOMMEPYECKHX OpTaHU3allUid,
(dopMHpOBaHUSI HABBIKOB HCIIOJIB30BaHUS CBOOOIHO PACHpPOCTPAHAEMOTO IPOrPaAaMMHOTO
obecrieuenuss (R um Python) mist mHGOpMaMOHHO-TEXHOJIOTHYECKON TOIEPKKH YKa3aHHOTO
aHaJIM3a, TOJYYeHHEe HEOOXOAMMBIX 3HAHUU JUIS pa3paOOTKH aHATUTHYECKHUX IMPWIOKCHHUN B
cpenax R u Python.

B pe3yabTare 0CBOEHUSI TUCHMILINHBI CTY/I€HT:

Jloy1:keH 3HATD:

— BeruucaurensHbie BO3MOXKHOCTH cpell R u Python, a Takxke co3maHHBIX Ha UX OCHOBE
MPUWIOKEHUN U OMOJIMOTEK, OCHOBBI TPOTPaMMHUPOBAHUS B YKa3aHHBIX Cpe/Iax.

— AHanuTudeckue moTpeOHOCTH KOMMEPUYECKUX OpraHU3allui.

— Kimaccudukanmro mareMaTndeckux MoJeNieil HEeOOXOAMMBIX Ul pElIeHHH 3ajad
Ou3Heca.

JoiKeH ymeTh:

— ®opmann30BaTh 3aa4y U3 IpeIMETHOW 00JIacTH.

— ChopmynmpoBaTh TpeOOBaHUS K JTaHHBIM.

— IlogoOpath afekBaTHBIE METOABI MX aHATU3a, BHIIOJHUTH PACUETHI C UCIIOJIB30BAHUEM
cpen R m Python wnm mpuwinoxeHwid, CO3JaHHBIX HAa WX OCHOBE WJIM CO3JIaTh COOCTBCHHBIC
MPUIOKEHUS U IPOMHTEPIPETUPOBATD MOJYUCHHBIE PE3YJIbTATHI

Jlos’keH BJageTh:

— HaBpikamMu caMOCTOSATEIBHOTO aHAIN3a AHATTUTUYECKUX TOTPEOHOCTEN OpraHu3aluy.

— HaBpikamMu  aHanmm3a  JIaHHBIX, BO3HUKAIIUX B  X0Je NpodeCCHOHATHHOU
JESTEIIbHOCTH.

— Hagbikamu pa3paboTku npuinoxenuit B cpenax R u Python

Applied business analytics

The aim of the course “Applied Business Analytics” is to master methods of analyzing
data arising in the course of the economic activities of commercial organizations, developing
skills in using freely distributed software (R and Python) for information technology support for
this analysis, obtaining the necessary knowledge for developing analytical applications in R and
Python environments.

As a result of mastering the discipline, the student:

Must know:

- Computational capabilities of the R and Python environments, as well as applications
and libraries created on their basis, the basics of programming in these environments.

- Analytical needs of commercial organizations.

- Classification of mathematical models necessary for solving business problems.

Must be able to:

- Formalize a problem from the subject area.

- Formulate data requirements.

- Select adequate methods for their analysis, perform calculations using the R and Python
environments or applications created on their basis, or create your own applications and interpret
the results obtained

Must own:

- Skills in independent analysis of the analytical needs of the organization.



- Skills in analyzing data arising in the course of professional activities.
- Application development skills in R and Python environments

3usTKepJIiK JepeKkTepai Tanaay

KypeTbin MakcaThl: 3UATKEPIIIK JEPEKTEePAl Talay KypPCHIHBIH MaKcaThl CTYACHTTEPTe
WHTEJUICKTYaJJIBl TOCUIZep MEH MAIlIMHAJIBIK OKBITY aJITOPUTMACPIH Maiiianana OTBIPHIIN, YIKEH
KOJEeMJIET1 JIePeKTep/l Taijay oOICTepi MEH OficTepiH yipeTy Oonbim Tabbiambl. Kypc
CTYACHTTEPIH JCPEKTEPMEH JXYMBIC ICTEY IaFIbLIapbIH, COHBIH IIIiHAE IEPEeKTepli >KUHAY,
Tazajay, ajlblH aja OHJEY JXOHE BH3yallM3alusiay, COHJai-aK Kiaccu(uKaius, perpeccus,
KJIacTepIiey KOHE acCOIMAIMs epeXeNiepi CHUSAKThI MallMHaJa OKBITYABIH OPTYpJl omicTepiH
yiipenyre OarbiTTanrad. CoHmal-ak, KypCTBIH MaKCaThl CTYISHTTEpIl FbUIBIM, OW3HEC,
JICHCAyJIBIK CaKTay oHE OacKa cajlaapliarbl OpTYpil Moceselep/i WIenly YIIiH 3aMaHayd
JEPeKTepl Tanaay 91icTepiH KoJMJaHyFa JalbIHIay OOJBIN TaObLIA k.

KypcTbl 0Ky HITHKECIHAE 0iT1iM aylibl:

Typui kikTey, perpeccus, KiacTepiiey KoHe acCOlUalus aIrOpUTMACPIH Koca alFaH/Ia,
MalTuHAIBIK OKBITYJIBIH HET13r TYKbIpbIMJIaMaJlapbl MEH 9icTepiH Ouryi kepek. CTaThcTHKa
JKOHE BIKTHUMAJIIBIK HETi3/IepiMEH TaHBIC OOJyBI YKOHE JCPEKTEp/i JKUHAY, Ta3ayiay, aJlblH ajia
OHJICY JKOHE BHM3YalIM3allMsSHBI KOCa allFaHfa, JEpeKTepli OacKapyIblH HEri3ri NMPUHIUNTEPIH
TYCiHY1 Kepex.

Jlepektepai Tangay >KoHE TYCIHAIPY *oHE MAIIMHAIBIK OKBITY YITUIEpiH J31piey KoHe
Oarayiay YIIiH YHPEHTEH 9IicTep MEH dJIICTepIi KoyiaHa OiTyi Kepek.

JlepekTep FBUIBIMBI MEH MAIMHAJBIK OKBITYFa apHaJIfaH 3aMaHayd Kypajijgap MeH
OarapiaMaliblK JKacakTama KiTalmxaHaJlapblH MaigaiaHy JdaFabpliapbl OOTybl KEpPEeK, COHIAN-aK
oNlapbl HAKThI QJIEMJEri AepeKTepil Taljay MoceseliepiH MHIelly YIIiH KOJJaHy KaOileTiHiH
00JTyBI KEpEK.

HHTeJ’IJ’IeKTyaJ’IbeIﬁ AHAJIN3 JAaHHbIX

Heawb kypca "VHTEIUICKTYaTbHBIA aHAIA3 TAHHBIX" 3aKJIFOYAETCSl B 00yUYEHUH CTYICHTOB
METOoJaM W TEeXHHKaM aHajau3a OOoNbIIMX O0BEMOB JIaHHBIX C  HCIOJIb30BAaHUEM
WHTEJUICKTyIbHBIX TIOJXOJI0OB M alTOPUTMOB MammmHHOTO oOydeHus. Kypc HampaBiieH Ha
pa3BUTHE Yy CTYIEHTOB HAaBBIKOB pabOThl C MJaHHBIMHU, BKJIIOYas UX cOOp, OYHCTKY,
MpEeABAPUTEIILHYI0 00pa0OTKy W BU3yalIM3allMI0, a TAKKe HAa H3YYCHHE PA3TUYHBIX METOJI0B
MAalIMHHOTO OOy4YeHHWs, TaKkux Kak Kiaccudukamus, perpeccus, KiacTepu3anus U
accoIlMaTUBHBIE MpaBmiia. B KOHEYHOM HMTOTE, LETbI0 Kypca SIBISETCS TOJTOTOBKA CTYJEHTOB K
MPUMEHEHHUIO COBPEMEHHBIX METOJIOB aHaiW3a JaHHBIX MJIs pEHICHHUS Pa3IUYHBIX 33734 B
obJyacTu HayKu, OM3Heca, 3[paBOOXpaHEHUs U APYTUX 00JIacTeH.

B pe3ysabTare 0cBOeHUSI TUCHUILIUHBI CTY/I€HT:

Jo’keH 3HATH OCHOBHBIC KOHIICTIIIMM W METOABl MAIIMHHOTO OOYYEHUS, BKIFOYAS
pa3jNyYHble AalTOPUTMBI KJIAacCU(UKAIMKU, PErPEecCHH, KIacTepU3allid W acCOIMATUBHOTO
aHaym3a. JlookeH OBITh 3HAKOM C OCHOBAaMH CTATUCTHKH M BEPOSTHOCTH, a TaKXKe MOHUMATh
OCHOBHBIE MPUHIUIBI PabOTHl C JAaHHBIMH, BKJIIOYas WX cOOp, OUMCTKY, MpEeABAPUTEIHHYIO
00paboTKy ¥ BU3yaIH3aIHIO.

Jo:keH yMeThb TPUMEHSTH W3yUYEHHBIE METOABl W TEXHUKU [UIA aHalu3a W
WHTEPIIPETAIIMH JAaHHBIX, & TAKXKE TSI pa3pabOoTKU U OIIEHKH MOJICIICH MAIlTMHHOTO O0YYCHHS.

JokeH BJIageTh HABBIKAMHU HCIIOJB30BAHUS COBPEMEHHBIX HHCTPYMEHTOB H
MpOrpaMMHBIX OHOIMOTEK uisi pabOThl C JAaHHBIMH W MAIIMHHOTO OOY4YeHHs, a TaKxke
CIIOCOOHOCTBIO IPUMEHSTD WX ISl pEIICHUS PealbHBIX 3a7a4 aHAIHN3a IaHHBIX.



Intellectual data analysis

The aim of the Intellectual data analysis course is to teach students methods and
techniques for analyzing large volumes of data using intelligent approaches and machine
learning algorithms. The course aims to develop students' skills in working with data, including
data collection, cleaning, preprocessing and visualization, as well as learning various machine
learning techniques such as classification, regression, clustering and association rules.
Ultimately, the goal of the course is to prepare students to apply modern data analysis techniques
to solve various problems in science, business, healthcare, and other fields.

As a result of mastering the discipline, the student:

Must have knowledge of basic machine learning concepts and techniques, including
various classification, regression, clustering, and association algorithms. Must be familiar with
the fundamentals of statistics and probability and understand basic data management principles,
including data collection, cleaning, preprocessing, and visualization.

Must be able to apply learned methods and techniques to analyze and interpret data and
develop and evaluate machine learning models.

Must have skills in using modern tools and software libraries for data science and
machine learning, as well as the ability to apply them to solve real-world data analysis problems.

Buprtyannay :xoHe KOHTeiiHep ey Kyiieepi

«BupTyajizay koHe KOHTeiiHepJiey :Kyiesiepi» KypPChIHbIH MaKCaTbl CTYJCHTTEpre
BUPTYyaJIM3alldss MEH KOHTEHHEpPJICYAiH Heri3aepi MEH NPHUHIMNITEPIH YUPETy, COHBIH IIIiHJE
ONapbIH ~ apachbIHIAFbl  alBIPMAIIBUIBIKTApABl  koHE Kazipri  AT-uH(pakypsuisiMaapaa
KosijaHyabl TyciHy. Kype cTyaeHTTepaiH BUpTyaiabl MalllMHAJApMEH KoHE KOHTeHHepiepMeH
KYMBIC ~ iCTE€y  JNarIpUIapblH  JaMbITyFa, COHAAW-aK  BHUPTYyQJIM3alMSUIAHFaH  JKOHE
KOHTEWHEPJICHT'eH opTanap/bl O0ackapy yiIiH KomaaneliaTeiH VMware, Hyper-V, Docker xone
Kubernetes cusSKThI Kypanaap MEH TEXHOJIOTHIIAP/IbI YipeHyTe OarpiTTanraH. Calbiln KelreH e,
KypCTBIH ~MakcaTbl CTYJIEHTTEpJl 3aMaHayd KOMIIBIOTEPJIK JKelijgep MeH OYITTBHIK
wiatpopmanapaa BUPTYyaTAaHIBIPBUIFAH JKOHE KOHTEHHEpJICHIeH OpTajapabl kobaayra,
OpHAaJIaCThIPYyFa jkoHe OacKapyFra JailbIHay OOJIbIN TaObUIAIbI.

KypeTsbl oKy HOTHIKECiHae Ol1iM amylIbl:

Buptyanuzanuss MEH KOHTEHHepIJeydiH HEeTi3rl YFbIMJApbl MEH NPUHLMIITEPIH, OHBIH
1IIH/AE OJapJblH apachlHaFbl albIPMAIIBUIBIKTAp/bl jKoHE Kazipri AT-uHdpaxypbeuibiMIapaa
KOJIJaHyAbl 01Tyl Kepek. ['unepBuzopiap *oHe KOHTEHHEpPIIK KO3FAITKBILITAP CHUSKTBI HETi3ri
BUPTYaJlIaHbIPY TEXHOJIOTHsUIapbIMEH, COHJali-aK BUPTYaJIaHIbIPBIIFaH KOHE
KOHTEHHEpJIeHIeH opTajapAbl OackapyFa apHajJfaH Kypajjap MeH IulaTdopmalapMeH TaHbIC
00JTyBI KEpEK.

Buptyanasl MammHanap MEH KOHTEHHepiepli OpHalacThlpy, KOH(UIypalusiay >KoHe
Oackapy, conpaii-ak Kubernetes CHSKTBI OpKeCTpiiK KypaiJapAblH HEri3ri NPUHIUNTEPiH
TYCIHYJIEpl KepekK.

Bupryanapsl xoHe KOHTEHHEPIIIK opTajap/sl kobanay *oHe OHTAIaHIBIPy JaFIbLIapbl
XKoHE KosiaHOanap/ipl 93ipiiey, TECTIIey KOHE OpHAIACThIPY MACEeNepiH ey YIIiH oJap/bl
naiilajiana aryjaapbl Kepek.

CucreMbl BUPTYaAJIU3allUM U KOHTEHePU3al MU

ean kypca "Cucrempl BUPTyaIu3alMi ¥ KOHTEHHEpU3AIUU'" 3aKITF0YAeTCsl B O0yYCHUHN
CTYIEHTOB OCHOBAM M IIPUHLMUIIAM BUPTYaJIU3alM¥ U KOHTEWHEpPU3ALUH, BKIIIOYas IIOHMMaHUE
pa3auuuii MeXIy HUMH U HMX HIpuMeHeHue B coBpeMeHHbIX IT-undpactpykrypax. Kypce
HalpaBJIeH Ha pa3BUTHE Y CTYJCHTOB HABBIKOB pabOTHl C BHUPTYaJIbHBIMH MAallMHAMHU U
KOHTEHWHEpaMH, a TaK’Ke Ha U3yYEHUE NHCTPYMEHTOB U TEXHOJIOTH, Takux kak VMware, Hyper-
V, Docker u Kubernetes, wncnomb3yeMbIx UIsi yHOpaBle€HUS BHUPTYAIU3UPOBAHHBIMU U



KOHTCHHEPU3NPOBAaHHBIMHU cpeJaMu. B KOHEYHOM WTOre, IEeNbl0 Kypca SIBISETCS MOATOTOBKA
CTYACHTOB K MPOCKTHPOBAHUIO, PA3BEPTHIBAHUIO U YIPABJICHUIO BUPTYAJTU3UPOBAHHBIMH M
KOHTCHHEPU3NPOBAaHHBIMU CpEeJaMd B COBPEMEHHBIX KOMITBIOTEPHBIX CETSX W OOJauHBIX
atopmax.

B pe3yabTaTe 0CBOEHHS AMCHUIIJIHHBI CTY/I€HT:

JloJLKHBI  3HATH  OCHOBHBIE KOHLENIMM W  TNPUHIMIIBI  BUPTyalIH3allud U
KOHTEHHEpU3aliy, BKJIIOYas pa3indvs MEXAY HHUMU M HX NPHUMEHEHHE B COBpeMeHHBIX [T-
uHpacTpykTypax. JlommkeH OBITH 3HAKOM C OCHOBHBIMH TEXHOJOTHSMH BUPTYyaJTU3alHH,
TaKUMHU Kak THIIEPBU30PHl M KOHTCHHEpPHBIC JBM)KKH, a TaKXKe C HWHCTPYMEHTaMU H
waThopMaMy yIpaBlIeHUS] BUPTYATHU3UPOBAHHBIMU M KOHTEHHEPU3UPOBAHHBIMU CPEAAMHU.

JlOJIKHBI YMeTh Pa3BepThIBATh, HACTPAUBATh M YIPABIATh BUPTYaIbHBIMI MAlIMHAMU U
KOHTEHHEpaMH, a Tak)Ke IIOHMMAaTh OCHOBHBIE HPUHIUIBI pabOTbl € HMHCTPYMEHTAMHU
OpKecTpaiuu, TakuMu Kak Kubernetes.

JL0JZKHBI BJIaJeTh HABBIKAMU MPOCKTUPOBAHUS M ONITUMHU3ALMH BUPTYIN3UPOBAHHBIX U
KOHTCHHEPU3UPOBAHHBIX CpEJ, a TaKKe CIIOCOOHOCTHIO HCHOJIB30BAaTh WX [UIS PELICHUS
peanbHBIX 337a4 B 00JIACTH pa3padOTKU, TECTUPOBAHUS U pa3BEPThIBAHUS IPUIOKECHUH.

Virtualization and containerization systems

The aim of the course: "Virtualization and Containerization Systems" is to teach
students the basics and principles of virtualization and containerization, including understanding
the differences between them and their application in modern IT infrastructures. The course aims
to develop students' skills in working with virtual machines and containers, as well as learning
the tools and technologies such as VMware, Hyper-V, Docker and Kubernetes used to manage
virtualized and containerized environments. Ultimately, the goal of the course is to prepare
students to design, deploy, and manage virtualized and containerized environments on modern
computer networks and cloud platforms.

As a result of mastering the discipline, the student:

Must know the basic concepts and principles of virtualization and containerization,
including the differences between them and their application in modern IT infrastructures. Must
be familiar with core virtualization technologies such as hypervisors and container engines, as
well as tools and platforms for managing virtualized and containerized environments.

Must be able to deploy, configure and manage virtual machines and containers, and
understand basic principles of orchestration tools such as Kubernetes.

Must have the skills to design and optimize virtualized and containerized environments,
and the ability to use them to solve real-world application development, testing, and deployment
problems.

IIporpaMMa/ibIk KAMTaMaHbI KYPacThIPY K9HE OPHAJACTHIPY TeXHOJIOTHAIAPbI

Kyperbin  Makcatbl: byl  KypcThIH — MakcaTbl  CTyJEHTTepre OariapiiaMalibIK
KacaKkTaMaHbl KYpPacThIPy MEH OPHAIACTBIPYIBIH 3aMaHayHd TEXHOJIOTHSUTAPBIH TEPEH TYCIHYi
KaMTaMachl3 eTy Oonbin Tabbutafgel. Kypc crynmenTrepai OarmapiaManblK ©HIMIEPIAl THIMIL
KYpPY, KYpacTelpy, ChIHAY JXOHE OpHAJACTHIPY YUIIH KaXETTi MPaKTHKAIBIK JafabUIapMeH
xaOzpIkTayFa OarbiTTanFaH. CTyneHTTep 3aMaHayd OaFaapiiaMaliblK JKacaKTaMaHbl d3iplieynie
KOJITAHBUTIATBIH O3BIK KYpaJZapMeH, oIiCTeMENIepMEH JKOHE €H JKaKChl TIxKipuOenepMeH
TaHBICA/IBI.

KypeTsl oKy HOTHIKECiHaE Ol1iM anylIbl:

Binyi kepex: barmapnamanblK KOATHI KYpacThIpy »KOHE KYpacThIpy IpPOLECIH TYCiHY,
Apache Maven, Gradle xoHe Oackamapbl CHSKTHI aBTOMATTaHABIPBUIFAH KYpacThIpy
KypalJlapblH YHpeHy, KosigaHOamap/abl OpHAJACTBIPY SJIiCTepl MEH KypajapbIMEH TaHbICY,
Docker xone Kubernetes cusKkTbl KOHTEHEpIIeY )KoHE OpKeCTp MIPUHLUIITEPIH YHPEHY, npm, pip



CHSKTBI TOYENUTIKTI OacKapy »KyHelepiH MEHrepy »*oHe T. 0., BUPTYaJIbl OpTalapMeH KYMBIC
TOYEJIUTIKTI OKIIayJiay YILiH.

Hrepyi kepek: barmapnamanblK >kacakTamMaHBbl KayircCi3 OpHAaJaCTBIPYABIH HETi3ri
NPUHIMIITEPIHE IOy, KOJJaHOalapAbl OpHANACTBhIpyJda KAyIlCi3[iK OMIiCTepiH  EHTi3y,
KoJgaHOamapapl OakpuIay KOHE JIOTTay KypajJaapblH YHpEHy, OHIMAUIIK MEeH KYHIH KenTipyi
KaKcapTy YIIiH )KypHAIAAp MEH KOPCETKIMTEP I Talaay 9iCTepiH KOJIaHy.

Menrepyi Tmic: Koarel Tuimai KypacTelpy >kKoHE KypacTelpy yimiH Apache Maven,
Gradle nemece Oackamappl CHUSKTHl aBTOMATTaHIBIPBUIFAH KYPAaCThIPY KypajlaapblH KOJIJaHa
Oinmy, koHTteWHepaeymi (mbicanbl, Docker) sxone opkectpai (Mmbicanbl, KyOGepHeTrec) Koca
anraHaa, OarmapiiaMaiblK )KacaKTaMaHbl OPHAIACTHIPY dICTepl MEH KypallJapblH KojjiaHa oiry,
npm, pip CHUAKTHI TOYCIIUIIKTI OacKapy >KyhenepiMeH JKYMBIC iCTey JaFbuIaphbl, HEMece yKcac,
KiTarxaHajlap MEH KOMIIOHEHTTEP I TUIMA1 OacKapy YIIiH.

TexHoaorun CﬁOpKI/I H pa3BePThIBAHUA IIPOrPpaMMHOI0 o0ecneyeHus

Heab kypcea: Ilens ganHOTO Kypca 3akitoyaeTcsl B 00ECIEYCHUH CTYACHTOB TIIyOOKHM
MOHMMAaHUEM COBPEMEHHBIX TEXHOJIOTUH CcOOpKM M  Pa3BEpTHIBAHUS  MPOTrPAMMHOIO
obecrieuenns. Kypc cTpeMUTCS OCHAacCTUTh  CTYIEHTOB TPAKTUYECKUMH  HaBBIKAMH,
HEOOXOMUMBIMU ISl 3(PPEKTUBHOTO CO3/aHUSA, COOPKH, TECTUPOBAHHS M pPa3BePTHIBAHUS
IPOTPAMMHBIX MPOAYKTOB. CTyneHTHl OyIyT O3HAKOMIJICHBI C TEPEIOBBIMH WHCTPYMEHTAMH,
METOJOJIOTUAMUA M JyYIIUMH TPaKTHUKaMH, HCIONb3yeMbIMU B COBPEMEHHON pa3padoTke
IPOrPaMMHOTO O0ECTICUCHUSI.

B pe3ysabTare 0cBOeHUSI TUCHUILIUHBI CTY/I€HT:

Jo/zken 3HaTh: [loHMMaHme mporecca KOMNWISIIMKA W COOPKM MPOTPAaMMHOTO KOAA,
H3y4yeHne MHCTPYMEHTOB aBTOMAaTU3UpPOBaHHOW cOOpkH, Takux kak Apache Maven, Gradle u
npyrue, O3HaKOMJIEHHE C METOAaMH M HMHCTPYMEHTAaMH pa3BEPTHIBAHUS TPHIIOKEHHH,
W3ydyeHne mpUHLMIIOB KOHTEWHEpH3alMu M OpKecTparuu, Takux kak Docker m Kubernetes,
ORajieHre CUCTEeMaMH YIIPaBIICHHUS 3aBUCHMOCTSIMH, TAKUMH KakK npm, pip, u aApyrumu, Padora
C BUPTYQJIbHBIMU CpeaMH ISl U30JISIIUU 3aBUCUMOCTEH.

Hoaxen ymerb: OO030p 0a30BBIX MNPUHIUIOB OE30MACHOTO  pa3BEPTHIBAHUS
nporpaMMHOro  obecneueHusi, BHenpenue MeroqoB  obecneueHuss  0e30MacHOCTH B
pa3BepThIBAaHUU TIPWIOKEHHH, V3ydeHne WHCTPYMEHTOB JUII MOHHTOPWHTA W JIOTUPOBAHHS
npuioxeHui, IlpuMeHeHMe MeTONOB aHamu3a JIOTOB M METPUK Ul yJIyYIIEHUS
MIPOM3BOUTEIFHOCTH 1 OTIIAJIKH.

JloJzkeH BJaajeTb: YMEHHE HCIOIb30BaTh MHCTPYMEHTHI aBTOMaTU3UPOBAHHOM COOpPKH,
takue kak Apache Maven, Gradle, unu npyrue, s 3¢p(HeKTUBHON KOMIWISILIMA U COOPKH KOAA,
YMeHue NpUMEHSTh METOJbl M MHCTPYMEHTBHI Pa3BEpThIBAHUS MPOTPAMMHOIO OOECledYeHHUs,
BKJIIOYas KOHTeWHepusamuio (Harmpumep, Docker) m opkecrpamuto (Hampumep, Kubernetes),
HaBbiku paboThl ¢ cUCTeMaMH YIpPaBICHHUS 3aBHCUMOCTSAMH, TaKUMH Kak npm, pip, HIA
aHaJIOTMYHBbIe, 1711 3G (HEKTUBHOIO yNpaBiIeHUs] ONOINOTEKaMU U KOMIIOHEHTAMH.

Software assembly and deployment technologies

The aim of the course:

The objective of this course is to provide students with a profound understanding of
contemporary software build and deployment technologies. The course aims to equip students
with practical skills necessary for the effective creation, compilation, testing, and deployment of
software products. Students will be introduced to cutting-edge tools, methodologies, and best
practices employed in modern software development.

As a result of mastering the discipline, the student:

Must know: Understanding the process of compiling and building source code, studying
automated build tools such as Apache Maven, Gradle, and others, familiarizing with deployment
methods and tools, exploring principles of containerization and orchestration, such as Docker



and Kubernetes, mastering dependency management systems like npm, pip, and others, and
working with virtual environments for dependency isolation.

Must be able to: Overview of basic principles of secure software deployment,
implementing security measures in application deployment, studying tools for application
monitoring and logging, applying methods of log and metric analysis to enhance performance
and debugging.

Must own: Ability to use automated build tools such as Apache Maven, Gradle, or others
for efficient code compilation and assembly, proficiency in applying methods and tools for
software deployment, including containerization (e.g., Docker) and orchestration (e.g.,
Kubernetes), skills in working with dependency management systems like npm, pip, or similar,
for effective library and component management.



