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Ionnin Kpeaunt
IHKJIBY/ ITonHiH caHbl/
uxa KOabI/ Honnepain araysy/ Koanue AKa}leMl/‘lﬂJ]blK Oxceary Tii
JHCHHUI Kon CTBO Mep3im/
HaumeHoBaHue Kype/ Kype / . /S13bIK IpepexBusutrep /IIpepexBu3nThI /Pre- Hocrpexsusurrep / locTpexBusutbl/ Post-
JnH/ JHCIHUILT KPeanTo AxageMHuecKHii d - P
The . apcqm_mun/ Name of B/ Course nepuon/ uzyuenns/Study requisitions requisitions
o disciplines . . language
cycle of | Disciplin Amount Academic period
discipli e code of
nes credits
DKOHOMHUKA JKIHE _ .. .. Dunocodpust/ Dunocodus/Philosophy (Fil/ 1C 6arnapnamanay/IIporpammuposauue B 1C/ 1C
I ——— BitiM aiymbibin |- Bisiv anybeii - - bigiv anywbmsein gy ppipy Programming (1CB/P1C/1CP)
EKN/ /Ocn BS <Or MP?K PI: " TaHAaybl OOMBIHINA / | TaHAaybl OOHBIHIIA | TaHIaybl OOHBIHIIA 9 9
OEP/ CHOBBI SKOHO 5 ITo BEIGOpPY / 1o BBIOODPY / 1o BBIOODPY . )K(36anap;u>1 Gackapyaarkl aKlapaTThIk
FEE 7€5§§££:§£$S¥]§§ﬁomm obyuaiomerocs / By oyuaromerocs / 0Gyuatowerocs / BAJ'IIe}llg/IeT/TSaHy/COLIPIOHOFI/Iﬂ/SOC|O|0gy )KYHenep/I/IH(bopMaungHH_me C,\I//IICTBMLI B
; student's option By student's option | By student's option | (Ale/Soc/Soc) ynpasesuy npoextamu/Project Management
and entrepreneurship Information Systems (ZhBAZh/ISUP/PMIS)
/I KyKpIK x)oHe chibaiinac IT-canacsina enbexti Kopray/Oxpana Tpyna B IT-
MN/OP | npasa 5 Taﬁﬂf_‘[}g’;f%lzblﬂma/ Tal-l/)1 ?[};L;S%V:)bmma Tal.I//[l ?[};bizfl%y(l)bmma Purocodus/ durocopus/Philosophy (Fill IT-nadpaKypbUIBIMIa KayiNCi3iK XKoHE EHOEKTI
AK/FLA | aHTHKOppPYNIMOHHOM Py Py Py Fil / Phil) Paxyp a xay A H
C cynsrvnea/Fundamentals of obyuaroruerocsi / By oOyuarorerocs / oOyuarorerocs / Kopray/Be3onacHocTs u oxpana Tpyza B IT-
I;,W any(fanti-corru tion student's option By student's option | By student's option undpactpykrype/ Safety and Occupational Health
culture P in IT Infrastructure (ITIKEK/ BOTIT/ SOHIT)
T — S Bisin LD Bistist aVIIBIHAL Bistist aVIIBIHAL bIKTHMaNIBIKTAp TEOPHSCHI IKIHE 1C 6arnapnamanay/IIporpammuposanue B 1C/ 1C
JKBII / H:I]?i?, epi/ Iz)iil}fxsm A Ta Ha ?nﬁ}g;r,mm}; /| Ta y a aI g(l)lf/'[bmullia TaliT a aI ?(I)IﬁHHHIJ{a MATEMATHKAIILIK CTaTHCTHKA/ Teopist Programming (1CB/P1C/1CP)
KCN/OF Acp - HAay® HAayp Jayp BEPOSITHOCTEH U MaTeMaTHyecKas YKobGanappl OacKapynarbl aKnapaTThIK
oona/ (huHaHCOBOMW rpamMmoTHOCTH/ 5 ITo BeIGOPY / Ilo BBIOOPY / Ilo BEIOOPY o o
G/FFI - ] craructuka/ Probability theory and xyienep/VIHpopMalMOHHbIE CUCTEMBI B
GED Fundamentals of Financial obyuarorerocsi / By obGyuaromterocst / o0yuatomterocst / h ical statistics (ITMS/TVMS/ -
Literacy student's option By student's option | By student's option mathematical statistics ( yrpaBIeHHH npoextamu/Project Management
PTMS) Information Systems (ZhBAZh/ISUP/PMIS)
IT-canaceina eqbexti kopray/Oxpana Tpyna B IT-
OKomorys KoHE TipIIiTiK bimiM amymsIHbIH bimiM aymsIHBIH bimiM aymsIHBIH cdepe/Occupational Health and Safety in ITT
ETK/EB Kayincizairi /konorust u TaH/aysl OOWbIHIIA / | TaHIaybl OOMBIHINA | TaHIAybl OOMBIHIIA (ITCEK/OTIT/OHSIT)
ZhELS 0e30macHOCTh 5 ITo BeIGOpY / ITo BEIGOPY / ITo BEIGOPY ®usnka/Puzuka/Physics (Fiz/Fiz/Phy) IT-nadpakypbUIBIMIa KayiNCi3aiK jXKoHE eHOEKTI
KU3HUJICSTENBHOCTH/ obyuarommerocst / By obywatomierocs / obywatomierocs / Kopray/be3onacHocTs n oxpana Tpyna B IT-
Ecology and life safety student's option By student's option | By student's option unppactpykrype/ Safety and Occupational Health
in IT Infrastructure (ITIKEK/ BOTIT/ SOHIT)
JKacaH/bl HHTEIUICKT )KOHE HHTEIUICKTYaI/IbI
. . .. .. .. blxkTHManapIKTap TEOPUACHI KIHE o o
Fouisivmu 3eprrey Herizuepi/ Binim anymsHbH Binim anymsiHbH Binim anymsiHbH xy#enep/ VICKyCCTBEHHBIH HHTEIICKT U
o N N MaTeMaTHKaIbIK cratucTuka/ Teopus e
GZN/ OCHOBBI HAyYHBIX TaH/[aybl OOWBIHINA / | TaHIAybl OOMBIHIIA | TaHIAYBI OOMBIHIIA BeDOSTHOCTEH 1 MATEMATHYCCKAs MHTEJUIEKTyanbHble cucTeMbl/ Artificial
ONV/ uccie0BaHmi/ 5 ITo BEIGOPY / o BBIGOpPY / o BBIGOpPY CPOSTHOCTE ATCMATHTACCKA Intelligence and Intelligent Systems
A craructukal Probability theory and -
FSR Fundamentals of scientific obyuartorerocs / By obyuaromierocs / obyuaromierocs / - . (ZhIZh/i1S/AILIS)
) . . - ) ; mathematical statistics (ITMS/TVMS/ = - =
research student's option By student's option | By student's option PTMS) Heiipoupik sxeninep/ Heliporusre cetn/Neural
network (NZh /NS/NN)
OO0nbekTini-OarpITTaFaH OaFaapiaaManay Heri3iHae
OargapiamMalsIK Kelenaepai a3ipiey/ Paspaborka
Birin anynmssis Binim anymibiHeig Binim anymibiHeig MIPOrpaMMHBIX KOMILJIEKCOB Ha 0a3e 00BbEKTHO-
C# 6armapnamanay SUS A— TaRzaybl Tanjaysl OPUEHTHPOBAHHOTO
BIl/ CBT/TP | texnonoruscel/ TexHomorus 5 o BBI6O Goitpamma/ Ilo Ooiterama/ ITo AnropurMmzep, IepeKTep KypbUIbIMIaphl nporpammuposanus/Development of Software
B /BS C/CPT nporpammupoBanus CH/ C# o6vuar eroIc) Z/ B BBIOOPY BBIOOPY KoHe barmapiamanay/AJrOpUTMBL, Systems Based on Object-Oriented Programming
programming technology ;{3 denlgs option Y obyuarorerocst/ obywatomerocsi/ By | cTpykTypsl JaHHBIX U (OBBBK/
P By student's option student's option nporpammuposanue/Algorithms, data RPKBOOP/ DSSOOP)

structures, and programming
(ADKB/ASDP/ADSP)

OOBeKTiNi-0arbITTHIK Oarnapnamanay/ OObEeKTHO-
OpHEHTHPOBaHHOE nporpamMmupoBanue/ Object-




oriented programming (OBB/OOP/OOP)

Bistim anyisiHbIH

Bistim anyisiHbIH

Bistim anyisiHbIH

OO0beKTiNi-0arpITTanFal OariapiiaManay Heri3iHae
OargapiIaMasIK KemeHnaepai a3ipiey/ Pazpaborka
HPOrpaMMHBIX KOMILIEKCOB Ha 0a3e 00bEKTHO-
OPUECHTHPOBAHHOT'O

C++ Tininge 6arpapnamanay/ o TaHIaybl TaHIaybl
CTPIPC/ | Tporpammuposare na TaHaybl OOMbIHIIA/ Goitnmrma/ Tlo Goitnirma/ Mo npor‘paMMI/IpOBaHHﬂ/_Develqpment of Softwal_”e
o ITo BBIGOPY AJropuT™MEp, IE€PEKTEP KYPhUIBIMAAPHI Systems Based on Object-Oriented Programming
PC si3pike C++/Programming in BBIOOPY BBIOOPY
Cit OGy‘{ZUOLLlCFOCS'l/ By oByuaromerocs/ obyuaiomerocs/ By *xKoHe Oarnapiamanay/ANrOpUTMEL, (OBBBK/
student's option . . . ; CTPYKTYpBI JAHHBIX U RPKBOOP/ DSSOOP)
By student's option student's option . —
nporpammupoBanue/Algorithms, data OO0beKTiNi-0arpITThIK Oarnapiamanay/ OObeKTHO-
structures, and programming OpHEHTHPOBaHHOE Iporpammuposanue/ Object-
(ADKB/ASDP/ADSP) oriented programming (OBB/OOP/OOP)
OOBeKTiNI-0aFbITTaNFaH
Oarjapiamanay HeriziHue
63.}‘ AApIIAMAIIBIK KCIICHACPI! . Bistim anyisiHbIH Binim anymbiHbH
azipney/ Pa3zpaborka Binim anymibsiHbig
OBBBK/ [IPOrPaMMHBIX KOMILIEKCOB TaH/ays! OoibIHIIA/ Taraybl rarayst
RPKBO GoiiprHma/ Ilo Goiiprama/ Ilo
Ha 6a3e 00BEKTHO- ITo BEIGOpY ANTOpPUTMJIED, AEPEKTEP KYPHUIBIMAAPHI
OP/ o (1
OpPUEHTHPOBAHHOTO obyuarorerocsi/ By BEIOOPY BEIOOPY JKoHe Oarnapiamainay/ AJIropuTMbl
DSSOOP nporpammupoBanms/Develol student's option obyuatomerocs/ obyuatomeroca/ By CTPYKTYpBI JaHHBIX U ,
BIT/ POTPANMID P P By student's option |  student's option PYKTYPBI X ;
BI/BS ment of Software Systems nporpammuposanue/Algorithms, data
A Based on Object-Oriented structures, and programming Java Garnapnamanay/[IporpammupoBanue Ha
Programming (ADKB/ASDP/ADSP) Java/Java Programming (JB/PJ/JP)
OB beKTimi-Garrisr [T BistiM anynibIHbIH AJsropuT™mzep, IepeKTep KYpbUIbIMAAPEI
< ym H TaHJIaybl oHe Garmapiamaiay/ANrOpUTMBL,
Gargapiaamanay/ O0beKTHO- TaHaybl OOMbIHIIA/ . ..
OBB/OO GoiiprHma/ Ilo binim anymeIHEIH | CTPYKTYpHI JaHHBIX U
OPHEHTHPOBAHHOE ITo BBIGOPY N .
P/OOP . BEIOOPY TaH#aysl OOMBIHIIA | mporpammupoBaHue/Algorithms, data
nporpammupoBanue/ Object- obyuarorerocsi/ By / d . /
oriented programming student's option o6yqatomeroc;_1 structures, and programming Java Garnapiamanay. HpOl.“paMMHPOBaHHC Ha
By student's option (ADKB/ASDP/ADSP) Java/Java Programming (JB/PJ/JP)
Binim anymisiHbeig Bimim anymmsbi Bimim anymmsibi Tex?{gﬁziigizlpzﬁ?:xiiizzgr:;plf;;iiggﬁ "
3DMJ/S3 i{?;gﬁ;?;g;gmMm 3D TaHJaybl OOIbIHIIA/ 60;21}:12[;21,?}10 60;2::-?1321110 JIOTIONIHEHHOH peansHocTH/ Virtual and augmented
DM/3D MoeHpoBatms/3D Io BBIGOPY BEI6OpY BEI6OpY rgallty technologles (YKSHT/ VDR/VART)
MS - obyuatomerocs/ By AnreOpa xaHe reomerpus/Anredpa u Unity AR/VR neriznepi/ Ocnossl Unity AR/VR/
modeling systems . - o0yuatomterocst/ oOyuatomerocs/ By -
student's option By student's option student's option reomerpusi/Algebra and geometry (AG/AG/ Unity AR/VR Fundamentals
BIl/ y AG) (UAVIN/OUAIVIH/UAIVIF)
B /BS o Bizin a — Bizin a — Bupryanzsl xkoHe KeHEUTINreH HJBIHI[BIKv
BistiM anynisIHbIH Y Y TeXHOJIOTHsUIapbl/ TEXHOJIOTHH BUPTYAJIBHOM 1
3DMTIT 3D MAX . TaHJIaybl TaHJAYBbl - .
TaHIaybl OOMbIHIIA/ . . JononHeHHol peansHocTH/ Virtual and augmented
3DM/ TexHouorusicel/ TexHomornu TTo BLIGOpY 6oitbiama/ [To 6oitbiamra/ ITo reality technologies (VKSHT/TVDR/VART)
3D MAX/3ds Max BBIOOpPY BBIOODY - > - -
3DMT . obyuaromerocs/ By Anrebpa xoHe reometpust/Anrebpa u Unity AR/VR geriznepi/ OcHoBsl Unity AR/VR/
Technologies ) . o6yuarouierocs/ obyuatomierocs/ By .
student's option By student's ontion Student's option reomerpusi/Algebra and geometry (AG/AG/ Unity AR/VR Fundamentals
Y P P AG) (UANVIN/OUAIVI/UAIVIF)
i anymy | DU TSI | Biin anyunny rexonortapl Texsonormm oGpabors
Onepatmsniapast TaHaybl goﬁmeHa/ Tantayel TanAaypl XpaHEeHHs. 60J'IBHIIIJ/IX IaHHEIX/ Big Dag Processing
BIT/ 0Z/10/0 | seprrey/UccnenoBanue TTo BEIGOpY Goiibirima/ ITo 6oitbramra/ ITo and Storage Technologies
B /BS R omneparuit/Operations BBIOODPY BBIOOPY N
Research obyuarorierocsi/ By oByuatomerocs/ oByuatomerocs/ By Maremarukansik Tangay/MaTeMaTHaecKuii (YDOST/TOXBD/TBDPST)

student's option

By student's option

student's option

ananus/ Mathematical Analysis (MT/MA/
MA)

R 0armapnamanay/ [IporpammupoBanue R/R
Programming Language (RB/PR/PRL)




binim anynisHbeig

binim anymsHbeIg

binim anymsHbeIg

YiikeH fepeKTep/ii oHuey KOHE cakTay
TexHoJorusapsy/ TexHonoruu oo6paboTku U

OHTaiinanasIpy . TaHAAybI TaHAQYbI . .
OA/MO/ | spictepi/Merosl TaHHﬁ?};Sgﬁ;};ma/ Goiiprama/ 1o 6oiiprama/ 1o XparcHHA 63?:&%?2;35?;2{]?&%3?: Processing
ot onTuM_maunn/ Optimization obGyuyatouterocsi/ By BBIGOpY BEIGOpY MarematHKanbIK Tannay/MaTeMaTHaecKuii (YDOST/TOXBD/TBDPST)
Techniques ) ; oOyuaromerocst/ obyuarommerocs/ By . .
student's option Bv student's ontion student's ontion anamm3/ Mathematical Analysis (MT/MA/ R 6armapnamanay/ IIporpammupoBanue R/R
y P P MA) Programming Language (RB/PR/PRL)
SQL, NoSQL, NewSQL-re kipicrie/ Beenenue B
Bii Bii SQL, NoSQL, NewSQL/Introduction to SQL,
WEBKA Web KochIMInazap st Bistim anyisiHbIH 1n11¥aany;u:lmblﬂ 1n11\;aany;1;mblﬂ NoSQL, NewSQL
T/RTWE a3ipiiey koHe TecTiney / TaHaybl OOMbIHIIA/ GOﬁB::{ﬂIHZ / o 601715:}‘{&1112/ o AKnaparThIK-KOMMYHHKAIUAJIBIK (SQLNoSQLNewSQLK/BSQLN0oSQLNewSQL/IS
BP/WEB Pa3paboTKa 1 TECTUPOBAaHUE ITo BBIGOPY BBI6O 160 texHosorusuiap/ MapopmauosHo- QLNoSQLNewSQL)
Web npunoxenuit/ Web App obyuatomerocs/ By Py Py KOMMYHHUKAIMOHHbIE TEXHOJIOTUK/ Kasipri 3amanrbl JIBBXK xone O3ken-
ADT - ) . obyuaromierocst/ obyuatomerocs/ By . - .
Development and Testing student's option Bv student's ontion student's option Information and communication azipney/Cospemennsie CYB/] u backend-
y P P technologies (A-KT/I-KT/I-CT) paspaborka/ Modern Database Systems and
BII/ Backend Development (QZDBA/SSBR/MDBD)
B /BS SQL, NoSQL, NewSQL-re kipicrie/ Beenenue B
Biniv . Biniv . SQL, NoSQL, NewSQL/Introduction to SQL,
) — Bistim anyisiHbIH . B;Ia J'Iy;llbIIHLIH . l\;a J'Iy:lbIIHLIH NoSQL, NewSQL
P TaHaaybl OOMbIHIIA/ Tannaye Tannaye AKnaparThIK-KOMMYHHKAIHAJIBIK (SQLN0oSQLNewSQLK/BSQLNoSQLNewSQL/IS
TexHonorusiap/HTepHeT Ootibrama/ ITo Ooitbramia/ ITo
ITNTNT rextonorm/Internet ITo BbIGOpY 56160 Bb160 rexHosnorusuiap/ MupopmauoHHo- QLNoSQLNewSQL)
- obyuaroruerocs/ By Py Py KOMMYHHUKAIUOHHbIE TEXHOIOTUI/ Kasipri 3amanrst IBBX xone 6oxena-
technologies ) . obGyuaromterocs/ obGyuatomterocs/ By ; S .
student's option By student's option student's option Information and communication azipney/Cospemennnsie CYB/] u backend-
technologies (A-KT/I-KT/I-CT) paspaborka/ Modern Database Systems and
Backend Development (QZDBA/SSBR/MDBD)
Bistin alVIIBIHbL biniM amymsIHbIH bimiM anymeiHelH | AnroputMmzep, AepeKTep KypbUIbIMIaph Kommsroteprik xeninep/KoMmnerorepHsre cetn/
OnepaLsiiLL rArUIavES goﬁbIHIL[H o TaHIaybl TaHJaYybl *KoHe Oarapiamainay/ AJropuTMBl, Computer Networks (KZh/KS/CN)
0J/ 0s/ x ﬁgnlel /Ol‘[: ALOHHbIC HHH}(; BEIGO GoiiprHma/ Ilo Goiiprama/ Ilo CTPYKTYpBI IaHHBIX U JKeminik sxoHe cepBepIIiK KyHenepai okiMuriney/
0sS CI/IYCTCMS 0 efatLiIn svstemms o6y eroFc)Z/ B BEIOOPY BEIOOPY nporpammuposanue/Algorithms, data AIIMAHHCTPUPOBAHHE CETEBEIX M CEPBEPHBIX
P 8y s}éu denlifs ontion Y obOyuatomierocs/ obyuatomerocs/ By | structures, and programming cucteM/ Network and Server Systems
BI1/ P By student's option student's option (ADKB/ASDP/ADSP) Administration (ZhSZhA/ASSS/ NSSA)
B /BS it alTVIIBIHEL Binim amymsiabIg binim anymsIHbeIH | AJITOpUTMAEP, IEPEKTEP KYPhLUIBIMIAPHI KommsioTepiik xeninep/KoMnbroTepHble cetH/
P gof/'mHmH o TaHaybl TaHIaybl KoHe OarapiaManay/ AJIrOpUTMBI, Computer Networks (KZh/KS/CN)
LN/OL/L | Linux nerizaepi/OcHOBBI HHH?BBIGO Goiiprama/ Ilo Goiiprama/ 1o CTPYKTYpBI JaHHBIX U JKemiik sxoHe cepBepIIiK KyHenepai okiMuriney/
F Linux/Linux Fundamentals o6vaaro eroIc) Z/ B BBIOODY BBIOODY nporpammupoBanue/Algorithms, data AJIMHHHUCTPHPOBAHHE CETEBBIX M CEPBEPHBIX
S}:J denlgs option Y obOyuatomierocs/ obyuatomerocs/ By | structures, and programming cucteM/ Network and Server Systems
P By student's option student's option (ADKB/ASDP/ADSP) Administration (ZhSZhA/ASSS/ NSSA)
[T [T JKacaHab! HHTEIUIEKT KOHE MHTEIIICKTYaI bl
KoMmItbroTepitik Mozenbaey BistiM anynisIHbIH a ya : H ra ya ] H AJsropuT™mziep, JepeKTep KypbUIBIMIaphl xyiernep/ VICKyCCTBEHHBIH HHTEIUICKT U
KMN/O Herizaepi/ OcHOBBI TaHJaysl OOIbIHIIA/ Goi H y;: o Goi e yfn KOHe Oarmapiamanay/ AIIrOpUTMBI, HHTeIUIeKTyalbHbIe cucteMbl/ Artificial
KM/CM | koMmboTepHOro ITo BBIGOPY Oﬁiigga ° 01/;1,;;151;121 ° CTPYKTYpBI JAHHBIX U Intelligence and Intelligent Systems
F moeuposanus/Computer obyuaroterocs/ By o6vaaro Igocx /| oBvaa efgcx /By | Tporpamumposanue/Algorithms, data (ZhIZh/1ilS/AILS)
Modeling Fundamentals student's option B s};zdenut{s option s};zdenut{s ontion Y| structures, and programming Heiipoupik sxeninep/ Hefiporusre cern/Neural
BIl/ y P P (ADKB/ASDP/ADSP) network (NZh /NS/NN)
B /BS .. .. JKacaH/1bl MHTEJJIEKT JKOHE MHTEIIEKTYaJI bl
.. BistiM anynibIHbIH BistiM anynibIHbIH N /T o
MaTeMaTHKATBIK Binim anymbHbH Tanays Tamtays AJropuT™IEp, IEPEKTEP KYPHUIBIMAAPEI Kylienep/ VICKyCCTBEHHbIN HHTEIUIEKT 1
Tan/ays! OoibIHIIa/ o o JKoHe OaFmapiamanay/ANTOpUTMBI, MHTENIeKTyanbHble cucTeMsl/ Artificial
MM/MM | mozenbaey/Matemarndeckoe n Goiiprama/ 1o Goiipamra/ 1o : -
0 BBIGOPY CTPYKTYPHI TaHHBIX Intelligence and Intelligent Systems
MM MozeIHpoBaHe/ obyuatouerocsi/ By BLIGopy BbiGopy nporpammupoBanue/Algorithms, data (ZhIZh/NiIS/AINS)
Mathematical modeling obyuarorerocst/ obyuarorierocsi/ By >

student's option

By student's option

student's option

structures, and programming
(ADKB/ASDP/ADSP)

HetiponnsIx xeninep/ Heiiponnsie cern/Neural
network (NZh /NS/NN)




YJIKeH iepeKTepi eHuey
KOHE CaKTay

binim anynisHbeig

binim anymsHbeIg

binim anymsHbeIg

JKacaHbl HHTEIUIEKT )KOHE MHTEIUICKTYaIIbI
xKy#enep/ VCKycCTBEHHbIN HHTEIICKT U

YDOST/ | rtexnonorusuiapsy/ TaHJayb! OOHbIHIIA/ 60;2:?;2’11_[0 601;§1}:{H$IZ/HHO HHTeIUIeKTyalbHble cucteMbl/ Artificial
TOXBD/ | Texnonoruu o0paGoTKu 1 ITo BeIGOPY 60 60 AKnapartThIK XKyiieaeperi aepexkrep Intelligence and Intelligent Systems
TBDPST | xpaHeHus GOJBIINX JaHHbIX/ obGyuatouierocsi/ By 5 B: P i o/ 5 :M f Y 2/ B 6a3acel/ ba3bl gaHHBIX B HH(OPMALIHOHHBIX (ZhIZh/i1S/ALIS)
Big Data Processing and student's option B())/ S};JI dI:nI?: O(;)Cﬁ on ° S};JI dgﬁf 0(;)cti on Y | creremax/ Databases in information systems Hetiponnsix xeninep/ Heiiponnsie cern/Neural
BII/ Storage Technologies (AZhDB/BDIS/DBIS) network (NZh /NS/NN)
BJ/BS .. .. JKacaH[pl MHTEIJIEKT KOHE MHTEIJICKTyalabl
Binim anymibiHeIH Bimim amymsEsE Biminm amymsrEsE skyienep/ VcKycCTBEHHBIN MHTEIUICKT 1
/R 6arnapnamanay/ TaHaybl OOibIHIIA/ Eaﬂﬂaybl Iahmaybl HHTEJUIeKTyanbHble cucTeMsl/ Artificial
RB/PR/P Goitbraiua/ ITo Goiibria/ ITo . . : -
TIporpammuposanne R/R Ilo BeIGODPY AKNapatThIK JKyHenepaeri qepekrep Intelligence and Intelligent Systems
RL - BEIOOPY BEIOOPY :
Programming Language oOyyatomierocsi/ By OB VIAOMErocs)/ o6 vuaromerocs/ B 6a3acel/ ba3pl [aHHBIX B HH)OPMALIMOHHBIX (Zh1Zh/1i1S/AlIS)
student's option B s}éu den]#s option s}éu den]#s option Y| cucremax/ Databases in information systems Heiiponnsix xeninep/ Heliponnsie cern/Neural
Y P P (AZhDB/BDIS/DBIS) network (NZh /NS/NN)
Biltiv atVIbIHbL Bistim anyisiHbIH Bistim anyisiHbIH
ITCEK/ IT-canaceinga eHOEKTI B— gommmﬂ af TaHJIaybl TaHJaybl AKnaparThIK-KOMMYHHKaLUAJIbIK
oTIT/O kopray/Oxpana Tpyza B IT- HHH?BBI60 Goiibiaal Ilo 6oitbramra/ ITo texHosorusuiap/ apopmarmosHo- Jluruiom anasiHars! npaktuka/ [Ipexaumiomuas
HSIT coepe/Occupational Health o6y CFOEZ/ B BBIOOPY BBIOOPY KOMMYHHUKAIUOHHbIE TEXHOIOTUI/ npakrtuka/ Predegree practice (DAP/ PP/ PP)
and Safety in ITT s};u denlgs ootion Y oGyuyarouierocs/ obyuatomerocs/ By | Information and communication
BIT/ P By student's option student's option technologies (A-KT/1-KT/I-CT)
BI/BS |£‘?§$Ea§<¥ )licl;lgzlzmgemi BistiM amyrusiHb Biim aynbimsin Biim aynbimsi AKMapaTThIK-KOMMYHHUKAIIHAIIBI
ITIKEK/ Eoﬁray/]?emnac;{oc};b u TaHIAYbl goﬁbmmﬂa/ Tanmayel Tannayel TBI;HOI?IOFI/I}IIJ('Iap/ I/IIZQ)OPMI;LIPIOHgo-
BOTIT/ oxbana anIT- o Bei6o Goiibiamal Ilo 6oitbramra/ ITo o Ao e texHonormm/ Jluruiom anasiHaars! npakTrka/ [pepaumiomuas
SOMIT | mudpactpykrype! Safety and oSysatoneroc B miiGopy 60Dy | Intormation and communication nparial Predegee practice (DAP/ PP/ PP)
pactpy«ryp Y yaator By obGyuaromterocs/ obyuaroriterocs/ By -
Occupational Health in IT student's option By student's option student's option technologies (A-KT/I-KT/I-CT)
Infrastructure
A L Bini Bini barnapiamanblk KaMTaMackl3 €Tyl a3ipiey
KIapaTThIK KayIICISAIK binmiM amymsIHbIH 1M QTTYTHRIHBIH VM ATYIIBIHAE AnropuTMmzep, AepeKTep KYpbUIbIMAApHI TEXHONOrUsUIAPbY/ TEXHONIOTMH paspaGoTKy
AKAKII ncoeﬁeaaﬁa[()ba;'rua — TaHIaybl OOMbIHIIA/ 60Taﬂﬂa§lno 60 Iax—maz;ﬂno xoHe Oarmapiamanay/ AIITOpUTMBI, mporpaMMHOro obecneuenus/Software
Kopray/VIH(OpMAIMOHHAA ITo BBIGOPY HIBIHII HBIHIE CTPYKTYpPBI JAHHBIX U Development Technologies (BKEAT/TRPO/SDT)
BZI/ISP | GesomacHOCTb U 3amura BBIOOpPY BBIOODY .
. oOywaromerocsi/ By nporpammuposanue/Algorithms, data Kypasra konaay kepcery/ ConmpoBokaeHIe
unpopmarmu/Information dent' ; obOyuatomierocs/ obyuatomierocs/ By .
- d Protection student'’s option By student's ontion student's ontion structures, and programming nporpaMMHoro obecreueHus/ Software
Security and Pro Y P P (ADKB/ASDP/ADSP) Maintenance (QhQK/ SPO/ SWM)
bBIl/
BJ/BS AKnapatThsl KOpray Herizaepi Barnapnamansik KaMTaMachl3 €Tyl o3ipiey
JKOHE 3UATKEPIIIK MEHIIIKTI Bigim LD Binim anymibiHeig Binim anymisiaeig TeXHONOrusapbl/ TeXHOIOruH pa3pabdoTKu
AKNZM | Gackapy/ OCHOBBI 3aIIUTBI ra 7 a ingg‘ibmm}l af TaHJaybl TaHJaybl ANTOpUTMJIED, AEPEKTEP KYPHIIBIMAAPHI TporpaMMHoOro obecriedennst/Software
B/ uHpOpPMALMH ¥ YIIPABIICHUE HHHEI)LBLI6opy Goiibinima/ [To 6oitbiamia/ [To KoHe OarapiaManay/ AJIrOpUTMBI, Development Technologies (BKEAT/TRPO/SDT)
OZIUIS/ | uHTennexTyanbHOi BBIOODPY BBIOODPY CTPYKTYpPbI JaHHBIX U
IPFIPM | co6creennoctsro/ Informatio 065;331;?:?‘;%[?}/ oOydaromterocst/ obyuaromerocst/ By | mporpammupoanue/Algorithms, data K;;panrra ﬁiﬁlaz Keg ce;y‘/{ (;?;I/)OSB?(HG:IHG
n Protection Fundamentals P By student's option student's option structures, and programming pl?/lzfizriltenaﬁcg ?QﬁchileSPO / S\(;VIQ/IV? ¢
and IP Management (ADKB/ASDP/ADSP)
i Bii MukpokoHTpoJuIepiep i Oarnapiamanay/
KowmmnsloTepik xyienep Binim anymisiHeig lnll\;aegiﬂyaI;;IHHH 1n11\;a21£;;mmﬂ IIporpamMMupoBaHHe MHKPOKOHTPOILIEPOB/
ﬁg ; KZhAJA zixggszgﬁaf;iﬁgizr:;}'yp Tar—mlii[zr,; Sgl;m—rma/ Soitmma/ To Goitbmma/ TTo - Fll}/lICrgconthO|-|el’6PI’Ogramm|ng (MB/PM/MP)
KS/CSA D Py BHIGOpY BLIGOpY oT xyiienepiHiy OariapiaMablK KacaKTaMachlH
AS Computer Systems oOyuarommerocs/ By oByuaromerocs/ oByuaromerocs/ By sxobanay/ [IpoeKkTupoBanue MpOrpaMMHOTO

Architecture

student's option

By student's option

student's option

Cynbarexnnka/Cxemorexuuka/Electronic
Circuit Design (Sul/She/ECD)

obecnieuenus s IoT cucrem/ IoT System
Software Design IoTZhBZh/ PPOIoTS/ IoTSSD)




AmnmapartThIK mIaTdopmanap
HKOHE TTepH(EPHSIIBIK

Binim anymsiHeIH

Binim anymibsiHeIH

Binim anymibiHeIH

Cynbarexnuka/Cxemorextuka/Electronic

MukpokoHTpoILIepaep i 6arnapiamanay/
IIporpamMMupoBaHre MHKPOKOHTPOILIEPOB/

. TaHAaysbl TaHJaybl Y102 v : .
ﬁgsﬁﬁ Kypburbuiap/ AnmaparHbie Taﬂﬂ,lil[ybl 6(6)m>mu.1a/ Goitbrmal To Soiinimmal ITo Circuit Design (Sul/She/ECD) Microcontroller Programming (MB/PM/MP)
PD Ezaiﬁ]nzph;;;zle erpoiictsal o6 a(I)oBLE:r?)EZ/B BBIGOPY BBIOODPY IoT »xyienepinin GaFnapiamMabik kKacaKTaMachlH
Halljfdwalr)e Platfo?mzpand s}:ljden]?s option Y obysaromterocs/ | obyuatowerocs/ By xobanay/ IIpoeKTHPOBaHHE POrPAMMHOIO
Perinheral Devices P By student's option student's option obecneuenns 1y [oT cuctem/ IoT System
p Software Design IoTZhBZh/ PPOIoTS/ IoTSSD)
SQLNoS Barnapnamanbik KaMTaMacel3 €Ty a3ipiey
QLNewsS B . Binim amymsiabg Binim amymsiabg TexHonorusuiapsy/ TeXHOIOrnU pa3paGoTKy
QLK/BS SQL NoSQL, NewSQL-re birin AITYIUBIHEIR TaHaaybl TaHJaybl nporpamMmHoro obecredenus/Software
kipicrie/ Beenenue B SQL, TaHaybl OOibIHIIA/ . . X
QLNoSQ NoSQL TTo BbiGopY 6oitpamma/ Ilo Goitpama/ Ilo Development Technologies (BKEAT/TRPO/SDT)
t;}lsewig NewSQL/Introduction to obGyuyatouierocsi/ By 5 BLIGopy / 5 BLIGopy /B AKNapaTThIK XKyHenepaeri gepekrep /C
Q SQL, NoSQL, NewSQL student's option obysarolierocs obyuatowerocs/ By | gaza011/ Basyr nammbix B nHgopMatmonbix Kypaira kongay kepcery/ ConpoBokieHue
KII/ O\?V(SQ(ISEe By student's option student's option cucremax/ Databases in information systems Hp&r;iﬁﬁgﬁzg ?SECQHI?/I ZI;HS; g\(;\tl‘t':?/lv;ire
na/ (AZhDB/BDIS/DBIS)
AS Kasipri samanrsl JJBBX o o barnapiaMaibIK KaMTaMachl3 Ty o3ipiey
KOHE GOKEHT- Bistiv astytmmii Bmu\Taaany;I:ImHH Bmu\iaany;n;mmﬂ TexHonorusnapsl/ TexHonoruu paspaboTku
QZDBA/ | a3ipney/CoBpeMeHHBIC TaHzaysl OoibIHIIA/ GOﬁL;ﬂmZ / Tlo 6017[5::{)11111 / Tlo nporpaMmHOro obecneuenns/Software
SSBR/M | CYB/I u backend- ITo BLIGOPY . ) Development Technologies (BKEAT/TRPO/SDT)
DBD paspaborka/ Modern obyuaroruerocs/ By BHIGOpY BHIGOpY AKIapaTTBIK KYHeepIIeri epexTep
Database Svstems and student's ontion obyqatomerocs/ | obydatomerocs/ By | 6asackl/ Basbl JaHHBIX B HH(OPMALIMOHHBIX Kypanra xonnay kepcery/ ConpoBokaeHue
Backend DZveIo ment P By student's option student's option cucremax/ Databases in information systems [pOrpaMMHOTO obecrieuenns/ Software
p (AZhDB/BDIS/DBIS) Maintenance (QhQK/ SPO/ SWM)
binim anmymsIHel Biim amynisIibin BiiM anyusHbm #H;pzlxipggﬁggeﬁﬁ; 63;?)3{1’“2:2232’13/
KomrmbroTepitik TaHzAaybl gmoﬁbmmHa/ Tanzaybl Tanzay®l Mri)crc];controrl)ler Programrfﬂng (;/IPB/PI\/II)/MP)
KZh/KS/ . Goiibinia/ [To 6oibinmia/ I[To = —
sxerninep/KomibroTepHbie Tlo BBIOOPY ToT xyitenepiniy OarqapiamMabiK KacaKTaMachlH
CN BEIOOPY BEIOOPY
cerrt/ Computer Networks 06y!1a}01ueroc;_1/ By oByuatorerocs/ oByuatomerocs/ By s)ko0anay/ IIpoeKTHpOBaHKEe IPOrPaMMHOTO
KII/ student's option By student's ontion Student's option IT-undpakypsutsiv/ IT- uadpactpykrypa/ obecnieuenust s IoT cuctem/ IoT System
ey Y P P IT infrastructure (IT/ITI/ITI) Software Design (IoTZhBZh/ PPOI0TS/ IoTSSD)
AS XKeninik sxoHE cepBepIIiK . Binim anymisiaeig Binim anymisiaeig MukpokonTposiepiepai Garnapnavaay/
. { oxivmriney/ Binim anyusiHbH S S IporpaMmupoBaHKe MUKPOKOHTPOILICPOB/
ZhSzhA/ | PKYHMCTICPII SKIMIILICY, TaHJaysl OOIbIHIIA/ . s . s Microcontroller Programming (MB/PM/MP)
AIIMUHHCTPHpPOBaHWE 6oitpramma/ ITo 6oiipramta/ ITo = —
ASSS/ ITo BEIGOpPY IoT sxyitenepiniy 6araapiIaMabIK KacaKTaMaChlH
CETEBBIX U CEPBEPHBIX BBIOODPY BBIOODPY
NSSA obyuatomerocs/ By sxobaray/ [IpoeKkTupoBanue MporpaMMHOTO
cuctem/ Network and Server ) : o6yuarouterocs/ obyuarorierocsi/ By
Systems Administration student's option By student's option student's option IT-.I/II-;(i)panlpBUIB(IM/ /IT- ?H(i))paCprKTypa/ obecrieuenus st [oT C}I;ICTGN/I/ loT Systjzm
IT infrastructure (ITVITI/ITI Software Design (IoTZhBZh/ PPOIoTS/ IoTSSD)
MHUKpOKOHTpOJIEpIIep i Bigim LD Binim anymisiaeig Binim anymisiaeig AnroputMmzep, 1epeKTep KYpbUIbIMIaphI
Garmapnamanay/ JIIM ATYITBIHBIH TaHIaybl TaHAQYbI KOHe Oariapiamanay/ AIIrOpUTMBI,
MB/PM/ | TlporpammupoBanue Taniayst Goibirma/ Goiiprama/ 1o Ooitpramia/ Io CTPYKTYpPbI JaHHBIX U Jlurutom anasiHaars! npaktuka/ [IpenaumioMuas
Tlo BEIGOpY - .
MP MHKPOKOHTPOILIEPOB/ BBIOODY BBIOODY nporpammuposanue/Algorithms, data npakruka/ Predegree practice (DAP/ PP/ PP)
Microcontroller 0653{33};[{1.:20?(; fy obGyuaromterocs/ obGyuaromterocsi/ By | structures, and programming
KIL/ Programming P By student's option student's option (ADKB/ASDP/ADSP)
na/ loT xxyltenepisin . . binim anymsIHeIg binim anymsIHeIg
AS [0TZhBZ GarapiamMabik Binim anymbHbH Tanays Tamtays AJropuT™MIEp, IEPEKTEP KYPHUIBIMAAPEI
h/ JKacaKTaMachIH jxobanay/ TaHaybl OOMbIHIITA/ Goii /I Goi /1T JkoHe Oarnapiamaiay/ANropuTMBL, o/ T
TpoexTiposanue TTo BLIGOpY oiibiHIa/ [To oiipHIIa/ ITo CTPYKTYPE! JQHHBIX 1 Hunnom anaesaare: npaktuka/ Hpeamunnomnas
PPOIoTS P BEIOOPY BBEIOOPY . npakruka/ Predegree practice (DAP/ PP/ PP)
/ToTSSD | TPorpammoro obecreucHust oOyuarommerocs/ By oByuaromerocs/ oByuaromerocs/ By nporpammupoBanue/Algorithms, data

st loT cucrem/ 10T System
Software Design

student's option

By student's option

student's option

structures, and programming
(ADKB/ASDP/ADSP)




barnapiaMaibK KaMTaMachl3
eTyqi a3ipiey

binim anynisHbeIg

binim anymsHbeIg

binim anymsHbeIg

AnropuT™MIEp, AEPEKTEP KYPhUIBIMAAPHI

. TaHAaybI TaHAQYbI
BKEAT/ | texnomorusutapsy/ TaHJays! OOIbIHIIA/ Goitnmrma/ Tlo Goitnrma/ Mo KoHe Oarmapiamainay/ AIIrOpUTMBI, Jlumiom ansmnars npaxikal Tipeumumiomsas
TRPO/S | Texuosoruu pa3paborku ITo BbIGOpY CTPYKTYPBI IAaHHBIX U -
BBIOODY BBIOOPY . npakrukal Predegree practice (DAP/ PP/ PP)
DT [POrPaMMHOTO obGyuyatouterocsi/ By nporpammupoanue/Algorithms, data
obecneuenus/Software student's option obyuaiomerocs/ obyuatomerocs/ By structures, and programmin
ﬁg ; Development Technologies P By student's option students option (ADKB/A’SDP/?ADgSP) ’
AS Kypanra Kosaay kepcery/ Bistim anyisiHbIH Bisim aynibisix Binim anymsisein | A, OPHUTMIEP, JePEKTEP KYPHUIBIMIAPbI
QhQK/ | Conposoxnenue TaHzaybl GOHBIHITA/ Tartayel Tarayet KoHe Garapnamanay/ AIropuT™Bi,
SPO/ 1IPOrPAMMHOTO Tlo BbiGopy Ooiiprama/ Ilo 6oiiprama/ 1o CTPYKTYpPBI JAHHBIX H JIUroM anabIHAAFbl HpaKTI/IFa/ IpenauriomHas
SWM obecreuers/ Software oByuatomerocs/ By BBIOODY BBIOOPY nporpammuposanue/Algorithms, data npakrukal Predegree practice (DAP/ PP/ PP)
; 'S ot obyuatowerocs/ | obyuaromerocs/ By | structures, and programmin
Maintenance student's option o o » and prog 9
By student's option student's option (ADKB/ASDP/ADSP)
HKacann1 uuTennexT xane Bistim amyrsiHb Bistim amyrsiHb
HHTEIUICKTYaJ bl XKylerep/ Bistim anyisiHbIH TaHJ:i/aym H Taugaym H AJroputMmzep, 1epeKTep KYpbUIbIMIaphl
ZhlZh/1il Eiiiz;?eTHgﬁ{z::Hnem Taaﬂgzbégggbmma/ 6Goiipramal ITo Goiisramra/ [lo HoHe Oarapiamasiay/ AropuTMBl, Jluriom anablHAarsl npaktuka/ [Ipenaumiomuas
S/AIIS Tyanbt Py BBIOOPY BBIOOPY CIPYKTYPEI HaHHLIX H . npakrtuka/ Predegree practice (DAP/ PP/ PP)
cuctembl/ Artificial oOyuatomerocs/ By nporpammupoanue/Algorithms, data
. . ) - oGyuyarouierocs/ oOyuatomerocs/ By .
KII/ Intelligence and Intelligent student's option By student's option student's option structures, and programming
na/ Systems (ADKB/ASDP/ADSP)
AS Bistiv sty Bistim anyisiHbIH Binim anymsiHbH | AJTOPUTMAEP, AEPEKTEP KYPbUIBIMAAPHI
HelfpomIbIK Ketiten! B —— TaHAAYBI TaHIAybl KOHe Oarmapiamainay/ AIIrOpUTMBI,
NZh HeﬁpOHﬁbII; cetn /Ngural HHHZBBM60 6otistamal ITo 6otisiamal ITo CTPYKTYpPBI JaHHBIX 1 Jluriom anablHAarsl npaktruka/ [Ipenaumiomuas
/NS/NN P Py BBIOODY BBIOODY nporpammupoanue/Algorithms, data npakruka/ Predegree practice (DAP/ PP/ PP)
network obyuatouterocs/ By -
student's option obyuaromterocst/ obyuarorirerocsi/ By | structures, and programming
By student's option student's option (ADKB/ASDP/ADSP)
Android yurin MmoOumbai ST IV BistiM anyisiHbIH Bigim anymsiapiH | AJroputMmaep, AepeKTep KYpbUIbIMIaphbl
AMKA/ | KoceMIanap st S—— %/oﬁbmml; / TaH/Iaybl TaHAQybl KoHe Oarmapiramainay/ AIIrOpUTMBI,
RMPA/A azipney/PaspaboTka H?BH 60 GoiiprHma/ Ilo 6oiiprama/ Ilo CTPYKTYPbI JJaHHBIX U Jluruiom anasiHars! npaktuka/ [Ipexaumiomuas
MOOHIIBHBIX MIPHIIOKEHHUI o6vaaio eroEZ/ B BBIOODY BBIOODY nporpammupoanue/Algorithms, data npakruka/ Predegree practice (DAP/ PP/ PP)
K/ s Android/Android Mobile s}:J denlgs ontion Y oOydaromterocst/ obGyuatomterocst/ By | structures, and programming
T/ App Development P By student's option student's option (ADKB/ASDP/ADSP)
AS ) {08 ymin moGHL i Bitit anymsibin Binim anymisiaeig Binim anymisiaeig AnroputMmzep, 1epeKTep KYpbUIbIMIaphI
IOSMK KOCBIMIIIANap /sl a3iprey/ TaH/aybl GOMbIHIIA/ Taraye! Tanmayst KOHE Garnapamastay/ AropHTMSL,
Al RMPI PaspaGoTKa MOGHIIbHbIX o BbiGopy ooiisiamia/ ITo ooiipiaIa/ I1o CTPYKTYpPbI JaHHBIX U ) JIMTUTOM aNIbIHAAFbI npaKTm'ca/ Tpenaumnomuas
0S/i0s . o BBIOODY BBIOODY nporpammuposanue/Algorithms, data npakTuka/ Predegree practice (DAP/ PP/ PP)
npuioxeHui it i0S/i0S obyuaromerocs/ By -
MAD Mobile App Development student's option o0yuaromterocst/ obyuaromerocst/ By | structures, and programming
By student's option student's option (ADKB/ASDP/ADSP)
Bitit anymsibin Binim anymisiHeig Binim anymisiHeig
1€ Tanays! OoiibIHIIa/ Taraye! TaRmayRI . .
1CB/P1C | 6Garmapnamanay/I[IporpaMmmup o BLGo Goiibinial Ilo 6oitbinmia/ [To AKnapatThIK JKyHenepJeri Jepekrep Jluruiom anasiHaars! npaktuka/ [Ipenaumiomuas
/1CP opanue B 1C/ 1C o6vaaro erogs}:/ B BBIOOPY BBIOOPY 6a3acel/ basel qaHHBIX B HHOOPMAIIMOHHBIX npaktuka/ Predegree practice (DAP/ PP/ PP)
Programming S}:J denL?s option y obGyuaromterocs/ obyuaromterocsi/ By | cucremax/ Databases in information systems
KII/ By student's option student's option (AZhDB/BDIS/DBIS)
l"lA}IS / ﬁﬁi;gigﬁi GacKapy/1arbl Bisrint amynmsissin Binim anyuisiHem binim anymsIHeIg
ZhBAZh | sxyitenep/UHdopManmnoHHbie TaHaysl OoibIHIIA/ TaHHayH Ta}maym
ooitsiamial 1o ootibamal ITo . . Junnom anabiaaarsl npaktuka/ [Ipenaumiomuas
/ISUP/P | cucremsl B yripaBJieHHN ITo BeIGOpY AKmapartTBIK Kyifeneperi aepekrep .
. BBIOOpY BBIOODY npakTuka/ Predegree practice (DAP/ PP/ PP)
MIS npoextamu/Project obGyuatomterocsi/ By oByuatomerocs/ oByuaromerocs/ By 6a3acel/ ba3sl TaHHBIX B HH(OPMAIIMOHHBIX

Management Information
Systems

student's option

By student's option

student's option

cucremax/ Databases in information systems
(AZhDB/BDIS/DBIS)




Bupryanms wone
KeRCRTITeR e R Binim anymsinun Binim anymumsn
VKSHT/ | TeXmonormanapw/Texmonorn Bixin axymuninin TanAa
Solaams yht TaHARYm ANTOPHTMACP, ACPEKTEp KyPUALMARDS! MMpeamurnnoMHas
TVDR/v | ¥ sMpryamuoh s l‘no5 sastiopy Y| Gomnmy 1o GoAunma/ Tlo | ome (Somqmml:uy/AJlmpmus:mp Jipmnom anasiHaarsd W‘I(DAP/ PP/ PP)
aa; | T | ooVt oGysaomeroca/ By BuGopy BuiGopy CTPYXTYpM AasHACX W npascrics/ Predegree practice
nn/ augmented reality student's option B‘;“ﬂ’:dﬂmw.s ol oﬁymmemca/ By | mporpammmposasme/Algorithms, data
N op st t's option structures, and ming
AS | { technologies (ADKB/ASDP/ADSP)
- Binin anymunmn Binin amymsimuin ANTOPHTMACD, ACPEKTEP KYPLUTHMAADH
U ArViN/ Umty AR/VR Binim ANYMWHNK
Herisnepy/ TaRAayM TaHARYM xIHe Garnapnamanay/ AnropuraMsl,
%UArVr/ Ocuosu Unity AR/VR/ s nunmy)uncommp;my Gorumma/ Mo GoRumuma/ INo CTPYKTYPhI ARHHBIX H Jinmnom ansHAAFs! l""“'"“!!‘/(1:);\;’/ PP/ PP)
ArvVrF Unity AR/VR Fundamentals obyy /By ” BuiGopy BuGopy nporpaMmuposanme/Algorithms, data npaxTHxa/ Predegree practic
student's opti ydaromerocs/ | oGyuaomerocs/ By | structures, and programming
B T89PUon | Bystudent’s option | _ student’s option (ADKB/ASDP/ADSP)
Plnxe K- s o . :
: Pmmomn : KOHOMMKANLK QaKymbTeTiniR OKy-daicTemenik KeReCiHiH OTHPLICKAA Kapaws xoHe Gexitingi. 20 25 waumrm " 24 " 03 *_49 O g 7 !
Vi wedl et mv?:n Ha 3aCe/aHHK y'!eﬁﬂome'!omecxoro Coera HinkeHepHO-3KOHOMHYECKOrO daxynbrera. [lpotokon e ¢ 9 or” o 4 " (b 20__24:. r./ 2025
approved at the meeting of the educational and methodological Council of the faculty of engineering and economics. Protocol e 44 from"_24 " (3 = Y-
«ABTOMATH3ALHMSA XKIHC
. HinxeHepRik-3K0HOMHKANLIK aKnIapaTThiK xyHencp»
OBX xeminaeri daxymrerinin aexanm / KxaeIPACKHEH MeHrepymici/
POpexTOp: Jlexan HIDKEHEPHO-3KOHOMHYECKOrO 3ap. xapenpoit «ABToMaTH3aMAS H
em no YMP / Hmanrasunosa K/  daxymstera _%,_, Acunopa Kb/  HH(pOpMAIHOHHEIC CHCTEMBD KeumnipGacsa A.B../
ice-rector for EMW Imangazinova D K. Dean of the faculty of engineering Asylova K.B. Head of the Department W Kydyrbaeva A.B.
and Economics «Automation and  information

systems»



2. BLJTIM BEPY BAFJIAPJIAMACBIHBIH KY3IPETTLIIK KAPTACBI/KAPTA KOMIIETEHIIUI OBPA30OBATEJLHOM ITIPOI'PAMMBI/ COMPETENCY

MAP OF THE EDUCATIONAL PROGRAM

Koabl/Koa/Code | HEII3I'l KY3BIPETTEP/ KJIIOUEBBIE KOMIETEHIIMIA/ KEY COMPETENCE

JKAJIIBI BIVIIM BEPY K¥3bIPETI/ OFIIUE OFPA30OBATEJIbHBIE KOMIETEHIIUHN / GENERAL EDUCATIONAL COMPETENCES

JKapaTbuibicTaHy-FBUIBIMH (9JI€yMETTIK, T'yMaHUTAPJIBIK, SKOHOMHUKAIIBIK) IOHEp OOMbIHIIA Herisri OLTiMAl ueneHy, Oy KeH OiliM/i KoHe oinay MOIeHHETIMEH JKOFaphl OUTIMIII alaMHBIH
KaJIBINTACYbIHA BIKIIAJ eTei.

O6nananne 6a30BBIMU 3HAHUSIMU B 00JIACTH €CTECTBEHHOHAYYHBIX (COLMATIBHBIX, TYMAaHUTAPHBIX, IKOHOMUYECKUX) TUCLHILUINH, CIIOCOOCTBYIONMX (GOPMHUPOBAHHIO BEICOKOOOPA30BaHHON

HK/KK/KC1 o
JIMYHOCTH C IIUPOKUM KPYTO30pOM U KYIbTYPOil MBIILICHUS
Possession of basic knowledge in the field of natural-science (social, humanitarian, economic) disciplines that contribute to the formation of a highly educated person with a broad outlook
and a culture of thinking
3amMaHayH TEXHOJIOTHIIAPIB! OHJCY AaFIbUIapBIH MEHIepy, KCINTIK KbI3METTEe aKIapaTThIK TEXHOJIOTHsIIap bl KOJIIaHy MYMKIHJIT]

HK/KK/KC2 OOnagaHue HaBbIKAMH OOpAIlleHHs C COBPEMEHHOM TEXHUKO#, YMEHHE MCIIOIb30BaTh HH(POPMAIIMOHHBIE TEXHOJIOTHH B cepe npodecCHOHATBHON e TeNbHOCTH
Possessing the skills of handling modern technology, the ability to use information technology in the field of professional activity
MarwucTparypaia KYHIETIKTi KociOH JKYMBIC jKoHE Y3IIKCi3 OLTIM aly YIIiH Ka)KeTTi JKaHa OUIiM ajly JaFapuiapblHa e 00y

HK/KK/KC3 Brnanenue HaBbIKaMU IPUOOPETEHNUSI HOBBIX 3HAHUH, HEOOXOJMMBIX JUISl TIOBCETHEBHOH MPodecCHOHANBHOM NesTeIbHOCTH 1 IPOJIODKEHHUs 00pa3oBaHMsl B MaruCTparype
Possession of skills in acquiring new knowledge necessary for daily professional work and continuing education in the magistracy
et TingepiniH 6ipeyi aybI3eki TUIICH KeM eMec JeHrelae 60Iybl

HK/KK/KC4 Branenue oHIM M3 HHOCTPaHHBIX SI3BIKOB Ha YPOBHE HE HIDKE Pa3rOBOPHOIO
Possession of one of the foreign languages at a level not lower than the spoken
FoublMpn  IyHHETaHBIM HETi3ZepiH KaJbIITACTBHIPYFa, JIOTHKAIBIK OWJIAyABl IaMbITyFa, (GHM3MKAIBIK YIepicTepll Tanpayra KaOUISTTUINiH, Ka3ipri 3aMaHFBl TEOPHSUIBIK JKSHE
JKCIIEpUMEHTAILIBI 3epTTEY 9IICTEePiH d3ipJieyre KaThIcy KaOUIETiH JTaMBITYFa MYMKIHJIK OepeTiH jKaJIIbl TEOPHSUIBIK IOHAED CalachIHAarbl HeTi3ri OUiMai urepy.

HE/KK/KC5 Brnanenne 0a30BbIMM 3HAHMSAMH B OONACTH OOIIETEOPETHHYECKHX VCIAILIAH, CTIOCOOCTBYIOIMX (OPMHUPOBAHMIO OCHOB HAYYHOTO MHPOBO33PCHHS, Pa3BUTHIO JIOTHECKOTO. MBIIIUICHI, CIOCOOHOCTH
AHATIM3HPOBATH (DH3UUECKHE MPOLIECCHI, CIOCOOHOCTH M TOTOBHOCTH K yJACTHIO B OCBOGHHH COBPEMEHHBIX TeOPETHUECKHX U SKCIIEPHMEHTAIBHBIX METOIOB HCCIICIOBAHUI
Possession of basic knowledge in the field of general theoretical disciplines that contribute to the formation of the foundations of the scientific worldview, the development of logical
thinking, the ability to analyze physical processes, abilities and readiness to participate in mastering modern theoretical and experimental methods of research
KoraMIbIK MiKipre, 9eT-FYphINTapFa, 9JeyMeTTiK HOpMaJlapra HeTi3AeNTreH JIeyMeTTIK-3THKAJIBIK KYHIBUIBIKTAap 16! 01Ty JKoHE ojlapra 03 KaciOu KeI3MeTiHJe Oaraapiay KaoiieTi

HK/KK/KC6 3HaHne COLMABHO-OTHIECKHX LIEHHOCTEH, OCHOBAaHHBIX Ha OOIIECTBEHHOM MHEHHH, TPAJHUIUIX, OObIYasX, OOIIECTBEHHBIX HOPMax M yMEHHE OPHEHTHPOBATHCS Ha HUX B CBOEH
npodecCHOHANBHOH AeSTeNbHOCTH
Knowledge of social and ethical values based on public opinion, traditions, customs, social norms and the ability to orient oneself to them in their professional activities
IcKepITiK STHKaHBIH, STHKAIBIK )KOHE 3aH/IbI MiHE3-KYJIBIKTHIH CAKTATYBI

HK/KK/KC7 Co0J1t0/IeHHe HOPM JIENIOBOM STHKH, BJIQICHUE STUYECKHMMHU U IIPABOBBIMU HOPMaMH MOBEJICHHS
Compliance with business ethics, ethical and legal conduct
Kazakcran XanKpIHBIH JOCTYpJIepi MEH MOJICHUETIH Oty

HK/KK/KC8 3HaHue Tpaaunui 1 KyIbTypsl Haponos Ka3axctana
Knowledge of the traditions and culture of the people of Kazakhstan
OneMHiH 06acKa eniepiHiH MoJCHHETiHe, I9CTYpiHe Te3iMi 00Ty

HK/KK/KC9 BBITh TOJIEPaHTHBIM K TPaAULIUAM, KYJIbTYPE APYTUX HAPOJOB MUPA
To be tolerant of the traditions, culture of other nations of the world
Kazakcran Pecry0nrkachIHBIH KYKBIKTHIK XKYHeci MEH 3aHHAMACHIHBIH HETi3JepiH Olry

HK/KK/KC10 3HaHKUEe OCHOB NMPABOBOM CHCTEMBI U 3aKOHOaTeIbcTBa Ka3axcrana
Knowledge of the bases of the legal system and legislation of Kazakhstan

HK/KK/KC 11 KoFaMHBIH aJIeyMETTIK JaMy TeHJICHIMsUIApBIH 01Ty, 9pTYpJIi aJIeyMETTIK JKaFainap/pl 6apadap Typae mapiay MyMKiHIIri

3nanue TEHACHIUH COIHMAIBHOTO Pa3BUTHUSL 06IH6CTB3., YMEHUEC aJICKBATHO OPHUECHTUPOBATLHCSA B PA3JIMYHBIX COITUAJIBHBIX CUTyallusAX
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Knowledge of the tendencies of the social development of society, the ability to adequately navigate in various social situations

HK/KK/KC12

bonamak MaMaHABIKTBIH QICYMETTIK MaHbI3bl Typaibl Xa0dapaap 601y, KOCIITIK KbI3METTI JKy3ere achIpy/IblH )KOFapbl bIHTAChl 00JIYbI

Oco3HaHNEe COMMAIIBHON 3HAYUMOCTH CBOCH 6y,z[yn1e171 HpO(beCCI/II/I, 06J'Ia[[aHI/I€ BBICOKOW MOTHBAITUEH K BBITIOJIHEHUIO HpO(beCCPIOHaI[I;HOﬁ JACATCIIBHOCTH

Awareness of the social importance of their future profession, possession of high motivation to perform professional activities

HK/KK/KC13

Jlene TopOueci MeH JEHCayJBIKTEl HBIFAUTY oicTepiH AepOec, amicTeMeNiK Typhic MaiiajaHy KypajajapblH MEHIepY, TOJIBIKKAHJIBI QJICYMETTIK JKOHE KociOM KBI3METTi KaMTaMachl3 eTy
YIUiH JIeHe JaibIHBIFBIHBIH THICTI ACHIeiiHe KO XKETKI3yre TaibIHIBIK.

Brnanenue cpenctBamMm caMOCTOSITENBHOTO, METOAWYECKH —IPABWIBHOTO HCIONB30BAaHUS METOIOB (PU3NYECKOrO0 BOCHMTAHHA M YKPEIUIEHUS 3I0POBBS, TOTOBHOCTB K TOCTIDKCHUIO
JIOJDKHOTO YPOBHsI (DM3UYIECKOI MOATOTOBICHHOCTH [Isl 0OecedeH sl HONHOLIGHHOM COIMANbHON U PO(eCCHOHATBHON eI TeIbHOCTH.

Ownership of the means of independent, methodologically correct use of methods of physical education and health promotion, willingness to achieve an adequate level of physical fitness
for ensuring full social and professional activities.

HETI3I'TI KY3BIPETTLIIK / BA3OBBIE KOMIIETEHIHIMN/CORE COMPETENCIES

HK/KK/KC14

AKHapaTTBIK TEXHOJIOTUsJIap Aarbl ecenTepz{i menry YH_IIH CBI3BIKTBIK anre6pa JKOHC aHAJIMTUKAJIBIK I'COMETPUSL QﬂiCTepiH KOJIIaHy

IIpumMeHeHre METOI0B JTMHEHHON aJireOphl M aHATNTUYECKON TeOMEeTpUH ISl pemenus 3axad B UT

Application of linear algebra and analytical geometry methods for solving problems in IT

HK/KK/KC15

TIponectepai MoenbIey JKOHE OHTAMIAHBIPY YIIIIH MATEMATHKANBIK Ty KOJJaHY

Vcnonp30BaHMe MaTEMaTHICCKOTO aHATH3a JIIS MOJICIIMPOBaHUA U OITUMHU3AIIUU ITPOLIECCOB

Using mathematical analysis for modeling and optimizing processes

HK/KK/KC16

AnropuTMmep MeH AepeKTep KYphUIBIMAAPHIH jk00anayja AUCKPETTI MaTeMaTHKAHbI KOJJIAHY

IIpuMeHeHne TUCKPETHOH MaTEeMaTHKH B IPOSKTHPOBAHUH AJITOPUTMOB U CTPYKTYP JaHHBIX

Application of discrete mathematics in algorithm and data structure design

HK/KK/KC17

Ecenrey KypAeniIiriH eckepe OTHIPHIN aITOPUTMACPAI 93ipJIey XKoHe Talnay

Pa3pa60TKa 1 aHaJIM3 AJITOPUTMOB C Y4€TOM BBIYHMCIIUTEIBLHOM CII0O)KHOCTH

Development and analysis of algorithms considering computational complexity

HK/KK/KC18

OO0nBeKTire GarpITTAIFAH TOCIT HETi31He OarapiIaMaltblK KEHICHACP I 93ipIiey

Pa3paboTka mporpaMMHBIX KOMIUIEKCOB Ha OCHOBE 00BEKTHO-OPUEHTHPOBAHHOTO TTOIX01a

Development of software systems based on an object-oriented approach

HK/KK/KC 19

3amanayu cTaHaapTTapisl eckepe otbipbinn C++ jxone C# Tinaepine GarmapiiaMaibiK MeniMaepi a3ipiey

PaspaboTka nporpamMHubix perienuid Ha C++ u C# ¢ yueToM COBpeMEHHBIX CTaHAapTOB

Development of software solutions in C++ and C# following modern standards

HK/KK/KC 20

AKIapaTThIK XYHelep YIIiH AepeKKopIapasl )kobanay koHe OacKapy

IIpoexTrpoBanue U ynpasieHue 6a3aMy JAHHBIX JUIl HHPOPMAIMOHHBIX CHCTEM

Design and management of databases for information systems

HK/KK/KC21

IT-memimaepai opHAIACTHIPY JKoHE MaclITabTay YIIiH OYITTHIK TEXHOJIOTHsUIAP/Ibl KOIIAHY

IIpuMenenne 00IaYHBIX TEXHOJOTHH IS pa3BepThIBaHMs U MaciuTabupoBanust U T-pemenuit

Application of cloud technologies for deploying and scaling IT solutions

HK/KK/KC22

Jepexrepi Tangayaa bIKTUMAJIIBIKTAP TEOPHUSICHI JKOHE MaTEMAaTHKAJIBIK CTATHCTHKA JiCTEPiH KOIJIaHY

Hcnonp3oBanue METOJI0OB TCOPpUH BepOS{THOCTeﬁ Y MaTEMaTHYCCKON CTAaTHCTUKH B aHAJIN3E JIAHHBIX

Using probability theory and mathematical statistics in data analysis

HK/KK/KC23

Omnepanusuapabl 3epTTey 9micTepi apKbUIBI IIPOIECTEP Il OHTAHIAHBIPY

OHTPIMI/B&HI/ISI IIPOIECCOB C NOMOIIIBIO METOAOB UCCJICJOBAHUSA onepaunﬁ

Process optimization using operations research methods

HK/KK/KC24

3amMaHayH MHTSPHET-TEXHOJIOTHIAP b Al AanaHbIn BeO-Koianbanap sl a3ipiey )oHe TecTiiey

PaspaboTka u TecTupoBaHUE BEO-NIPUIIOKESHHUI C UCITOJIb30BAHMEM COBPEMEHHBIX HHTEPHET-TEXHOJIOTHI

Development and testing of web applications using modern internet technologies

HK/KK/KC25

OmnepanysutbIK JKyHenepai oKimMIIiiey

10




AJIMHHHCTPUPOBAHHE ONEPALIMOHHBIX CUCTEM

Administration of operating systems

CaH}JLIK QZ[iCTepZ[i KOJIIaHBbIIT npoueCTepui MOJCIILACY JKQHC CUMYJIANUsIay

HK/KK/KC26 MojenupoBaHue ¥ CUMYJISALUS IPOLECCOB C IPUMEHEHHEM YUCICHHBIX METOI0B
Modeling and simulation of processes using numerical methods
ApHaiipl TeXHOJOTHATIAPIbl NalaJaHbIl YIKESH AEPEKTEPIi OHICY JKOHE TalIay
HK/KK/KC27 O06paboTka 1 aHaIM3 OOJBLINX AAHHBIX C HCIIOIb30BAHHEM CIEIHATU3HPOBAHHBIX TEXHOIOTHH
Processing and analysis of big data using specialized technologies
AKNapaTThIK Kayilci3mik IeH JiepeKTepAi KOpray/Ipl KaMTaMachl3 eTy
HK/KK/KC28 ObecneyeHne HHPOPMAITOHHOM OE30MaCHOCTH U 3aIIUTHI JAHHBIX
Ensuring information security and data protection
EcenTey xyiienepi yIIiH caHABIK cXeMasap sl ko0aay jKoHe Tajiay
HK/KK/KC29 IIpoekTHpoBaHKe 1 aHATHM3 MUPPOBBIX CXEM JIJIsl BRIYUCIUTENBHBIX CHCTEM
Design and analysis of digital circuits for computing systems
barmapiamaibIK-annaparThIK KemeHaepi a3ipaeyae 3D-Monenpaeyi Kojanany
HK/KK/KC30 ITpumenenue 3D-MomenupoBaHus B pa3paboTke MPOrpaMMHO-AMNAPaTHBIX KOMIUIEKCOB
Application of 3D modeling in software-hardware complex development
CeHIMIIIK IeH OHIMAUTIK TaTanTapblH eckepe OThIphIN I T-HHGpaKypbUIBIMIB! OacKapy
HK/KK/KC 31 Yupasnenune UT-uHOpacTpyKTypoli ¢ y4eToM TpeOOBaHHUIT HAJIC)KHOCTH U TIPOU3BOTUTEIBHOCTH
IT infrastructure management considering reliability and performance requirements
IT-canaceia eHOEK Kayilci3Airi HOpMaJapblH CaKTay
HK/KK/KC32 CoburoieHne HOpM OXpaHbl TpyAa u 6e3omacHocTH B IT-chepe
Compliance with occupational health and safety standards in IT
Ecenrey xyitenepin xobanayna Gpu3nKaIbIK IPUHIMITEP KOJIIAHY
HK/KK/KC33 Hcnonp3oBanue pU3NUECKUX NPUHIMIIOB B IPOEKTHPOBAHUHU BEIUHCINTENbHBIX CHCTEM
Application of physical principles in the design of computing systems
AKIapaTThIK XKyHenepai xobanay, Kypy >kKoHe OKIMIIUIey YIIiH XKeJUTiK TEXHOJIOTHIIAp MEH TEeIeKOMMYHHUKAIMSIAP MPUHIHUIITEPiH KOIIaHy
HK/KK/KC34 [IpyMeHeHre MPUHIUIIOB CETEBhIX TEXHOJIOTHI U TeIeKOMMYHHKAIMH JUISl TPOSKTHPOBAHMSI, HACTPOHKU M aJMUHUCTPUPOBAHHs HH(POPMAIMOHHBIX CUCTEM
Application of network and telecommunications principles for designing, configuring, and administering information systems
YKacaHp! HHTEIUIEKT JKOHE MAIIMHAIBIK OKBITY QMICTEPiH KOIIaHy
HK/KK/KC35 ITpuMeHeHNe METOI0B MICKYCCTBEHHOTO MHTEIUIEKTA M MAIIMHHOTO 00yICHUSI
Application of artificial intelligence and machine learning methods
YnkeH aKmapaT KeJeMepiMeH JKYMBbIC icTey YIIiH alrOpUTMIEP MEH JIepeKTep KYPhUIBIMAAPHIH OHTaWIAHBIPY
HK/KK/KC36 OnTtrMHU3anysl AITOPUTMOB U CTPYKTYP JAHHBIX JUIsl paboThI ¢ 00BIIMMH 00beMaMi HHpOpMAIIH
Optimization of algorithms and data structures for handling large volumes of information
BynTThIK OpTanapaa TapaThUIFaH ecenTey pecypcTapbiH OipiKTipy jkoHE OacKapy
HK/KK/KC 37 WHTerpanys u ynpasieHHe pacipeiefIeHHBIMU BEMHUCIUTENFHBIMI pecypcaMu B 00JIaUHBIX Cpefax
Integration and management of distributed computing resources in cloud environments
Barapnamanblk KaMTaMachl3 €Tyl JKHHAY, TECTijIey )KOHE OpHAJIACThIPY MpoleCTepiH aBTOMaTTanAbIpy yurin DevOps TaxipubeciH a3ipiiey xaHe eHTizy
HK/KK/KC38 Pazpabotka n BHenpenne DevOps-ipakTHK Ul aBTOMATH3AIMHU ITPOIECCOB COOPKH, TECTHPOBAHUS M Pa3BEPTHIBAHMS IIPOTPAMMHOT0 00ecedeH s
Development and implementation of DevOps practices for automating software build, testing, and deployment processes
KO9CIbU K¥3bIPETTLIIK/ IPO®ECCUOHAJIBHBIE KOMIIETEHIHUU /PROFESSIONAL COMPETENCES
MacuirabTayra )KoHe KaTelepre To3IMAUTIKTI KAMTaMachl3 €TYMEH PeJsILMSUIBIK XKOHE PEIIIMSUIIBIK eMeC AepPEeKKOpIIap bl sxobanay, OHTalIaHIbIP Y JKOHE JKIMIIIIeY
HK/KK/KC39 IIpoekTupoBaHKe, ONTUMH3ALMS U aIMIHUCTPUPOBAHHUE PEISIIMOHHBIX U HEPEJSIIMOHHBIX 0a3 TaHHBIX C 00ecneueHHeM MacIITaOUPyeMOCTH M OTKa30yCTOWYHUBOCTH.

Design, optimization, and administration of relational and non-relational databases ensuring scalability and fault tolerance
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HK/KK/KC40

KomnbroTtepik xyitenepai xobanay OpUHIMITEPiH KOJIAaHy, COHBIH ilIiHe annapaTThlK KOMIOHEHTTep/li TaH/ay, OHIMAITIK IeH dHePrust THIMIUIIriH Oaranay

ITpuMeHeHHe NPUHIUIIOB IPOSKTUPOBAHHS KOMIBIOTEPHBIX CHCTEM, BKJIIOYAsi BBIOOP alnmapaTHbIX KOMIIOHCHTOB, OLICHKY HPOM3BOMTENBHOCTU U 9HEPro3(p(PEKTHBHOCTH.

Applying computer system design principles, including hardware component selection, performance evaluation, and energy efficiency assessment

HK/KK/KC 41

Bupryanusanus TeXHOIOTHIApEl MEH OYJITTHIK CEPBHUCTEPIl MalIalaHbII JKeIUTIK HHPPaKyphUIBIMABI OanTay, AMarHOCTHKAJIAy jKOHE SKIMIIIey

HaCTpOﬁKa, JUAarHoCTukKa U aIMUHUCTPUPOBAHUEC CeTeBOM I/IH(bpaCprKTprI C WCIIOJIh30BAaHUEM TEXHOJIOTUN BUPpTYyaJIn3alliu U 00JIaYHBIX CCPBUCOB.

Configuration, diagnostics, and administration of network infrastructure using virtualization technologies and cloud services

HK/KK/KC42

Kasipri ¢peiiMmBopkTep Herizinae Ou3Hec-MaceeNep/Ii ey YIlliH MalIMHAJBIK OKBITY aJITOPUTMICPI MEH HEHPOHIBI XKeTIep i a3ipiey jKoHe eHTi3y

Pa3paboTka 1 BHeIpeHHE alrOpUTMOB MAIIMHHOTO 00y4eHHs M HEHPOHHBIX CeTel Julsl penieHus Ou3Hec-3a1a4 Ha 06a3e COBpeMEHHBIX (hpeiiMBOPKOB.

Development and implementation of machine learning algorithms and neural networks for solving business problems using modern frameworks

HK/KK/KC 43

Kayincizix reH sHeprust TYThIHY TaTalTapblH eCKepe OTHIPBIT MHKPOKOHTPOJLIEpIIepAi Oaraapiaamanay jkoHe TapaTblural loT-menriMaepin a3ipiey

IIporpamMmupoBaHie MEKPOKOHTPOJUIEPOB U pa3zpaboTka pacupeaeneHHbIX loT-perennii ¢ yaeToM TpeGoBaHu 0€30I1aCHOCTH M SHEPTONOTPEOICHHSL.

Programming microcontrollers and developing distributed 10T solutions with security and power efficiency requirements in mind

HK/KK/KC44

Criptks! API xxoHe KypbUIFbUIapabl HHTerpanusiay apkeuisl Unity/Unreal Engine mmargopmanapsiaga narepaktusTi VR/AR-KonmnanGanap st a3ipiey

Paspabotka naTepakTuBHBIX VR/AR-nprnokennii Ha miardopmax Unity/Unreal Engine ¢ naTerpanuei BuemHux API i yctpoiicTs.

Developing interactive VR/AR applications on Unity/Unreal Engine platforms with integration of external APIs and devices

HK/KK/KC45

2KoGanapapl Gackapy NPUHIMITEPiH €CKEPEe OTHIPHIN apHaHbl MenrMaepai 6anTay apKbUIbl OU3HEC-TIPOIECTEPAl aBTOMATTaHABIPY

ABTOMaTH3aIMs OM3HEC-TIPOIIECCOB Yepe3 HACTPOIKY CHEHAIH3NPOBAHHBIX PEIICHHUH ¢ yIeTOM IPHHIMIOB YIPABICHHS IPOEKTAMH

Business process automation through configuration of specialized solutions following project management principles

HK/KK/KC46

Kasipri UX/Ul-tpenarepi MeH Kosgan6anap qyKeHIEPiHiH TaJanTapblH €CKepe OTBIPBIT KPOCcCIuaThOPMAIIBIK JKOHE HATUBTI MOOWIIBII KOJIIaHOaIap bl 93ipiiey

Peanuzanus kpoccmat¢opMeHHOH 1 HATUBHOM pa3paboTKu MOOMIBHBIX MpWIokeHHH ¢ yaeToM coBpeMeHHbIX UX/UI-TpeHoB u TpeOoBaHM Mara3uHOB MPHII0KEHHUH.

Cross-platform and native mobile app development considering modern UX/UI trends and app store requirements

HK/KK/KC47

Agile/DevOps metononorusiiapsia [TOK emipiik nuKIIiHAE KOIIaHy, COHBIH imiHze legacy-xyiienepai Koagay

IIpumenenue metomonoruii Agile/DevOps B xxu3HenHoM ke [10, Bkiroyas conpoBoxkaeHue legacy-cucrem.

Applying Agile/DevOps methodologies in the software lifecycle, including legacy system maintenance

HK/KK/KC48

IT-canachHIaFBl HAPBIKTHIK TPEHATEPI TAIAAY JKOHE OM3HEeC-Moceeepre KOJIaiibl TEXHOIOTHIIApapl TaHAAy MeH Oelimuey

Amnanmn3 peiHOYHBIX TpeHI0B B [T, BBIOOp U aganTanys akTyaJbHBIX TEXHOJOTHIA MO OM3HEC-3a1auH.

Analyzing IT market trends and selecting/adapting relevant technologies for business needs

HK/KK/KC49

IT-uapakypeuIBIMABL jK00aNay Ke3iH/ae akapaTThIK Kayinci3AikTi KaMTaMachl3 eTy, COHbIH imiHge xenitik pecypcrapasl, CYB/I-neri nepexrepi Kopray jkoHe HOPMATHBTIK TaJlanTap/sl
CaKTay

Obecnieyenne MHPOPMALMOHHONW OE30MacHOCTH NMpH NMpoeKTHpoBaHWM [T-uHGpPacTpyKTypsl, BKIIOYAs 3alUTy CETEeBBIX pecypcoB, naHHbBIX B CYBJl u coOmoneHne HOpPMaTHUBHBIX
TpeOOBaHH.

Ensuring information security in IT infrastructure design, including protection of network resources, database security, and compliance with regulatory requirements

HK/KK/KC50

JIMMIOMIBIK )KOOaHBIH MIHACTTEPIHE COWKEC FRUIBIMU 3€PTTEY SIICTEPiH TaHAAY JKOHE KOJIaHy

BLI60p U IIPUMEHCHUE METOJIOB HAYYHOI'O UCCIICIOBaHU B COOTBETCTBHUU C 3aJa4aMU JUITJIOMHOI'O IPOCKTa

Selecting and applying scientific research methods according to diploma project objectives

HK/KK/KC51

OMIMpPUKAIBIK JepeKTep i TOIBIK FRUIBIMU KOPBITHIHBUIAPFA JKOHE MTPAKTHKAIBIK YCHIHBICTAPFa alHAIIBIPY

Hpeo6pasoBaH1/Ie OMITMPUYCCKUX NJAaHHBIX B 3aKOHYCHHBIC HAYYHBIC BHIBOJABI M MIPAKTUYCCKUEC PEKOMCHIAIUN

Transforming empirical data into comprehensive scientific conclusions and practical recommendations

HK/KK/KC52

FbUIbIMU-TeXHUKAIBIK KY)KaTTapAbl AaibIHAay Ke3iHIe CTAaHAapTTap MEH perilaMeHTTep i cakray

Co0J1r0IeH1e CTaHJApTOB M PETJIAMEHTOB IPH MTOJITOTOBKE HAYYHO-TEXHHUECKON TOKYMEHTalluU

Following standards and regulations when preparing technical documentation
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3. 7KAJIIBI AJIFAHJIA, KAJIBINITACTBIPBLIFAH KY3BIPETTEPMEH BLJIIM BEPY BAFJIAPJTAMAJIAPBI BOMBIHIIIA OKBITY HOTUXKEJEPTHIH CAJBICTBIPY
MATPHUIIACBI / MATPUIIA COOTHECEHUS PE3YJIbTATOB OBYYEHMS 1O OBPA3OBATEJIBHOM ITPOTPAMME B IIEJIOM C ®OPMUPYEMBIMH
KOMIIETEHHUAMM / MATRIX OF EP LEARNING OUTCOMES CORRELATION ON IN GENERAL WITH THE FORMED COMPETENCIES

PO1 | PO2 | PO3 PO4 | PO5 | PO6 PO7 | POS PO9 PO10

Kon

Kysbiperrinik /Komnerennuu / Competencies

JKAJIIBI BIVIIM BEPY K¥3bIPETI/ OBIIIME OBPA3OBATEJIBHBIE KOMIIETEHIIMU / GENERAL EDUCATIONAL COMPETENCES
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4 TIOHAEP BOMBIHIIIA MOJIMET / CBEAEHUS O JUCIHUAILIMHAX/ INFORMATION ABOUT DISCIPLINES

IMonaraysl/ Haumenosanune mucuuniauabl/ Name of
the discipline

Monninkpickamacunarramacsl/ Kpatkoe onucanne qucuuniauusl/ Brief course description

Kpenurrep
caHbl /
KoaunuecTBO
KpeauTOoB/
Amount of
credits

KanasinTacatsin
Ky3bIpeTTep/
®opmupyembie
KOMIleTeHuuu/
Formed
competencies

ON/
PO/
LO

Kannbl 6isim Oepetin monaep nukJi/ Huka odmeodpasoBarensubix qucuuiiaud/ Cycle of general education disciplines

Tangay komnoHenTi/ Komnonent mo Be16opy/ Component of choice

JKOHOMMKA 7KdHe KIcimKepaik Herizaepi/
OcHOBBI 3KOHOMHKH U MPeINPUHHMATE]bCTBA/
Fundamentals of Economics and entrepreneurship

Pecypcrapapl mailimamaHy KaXeTTUIINT MeH THIMIUIIN, SKOHOMHKANBIK TaHIAy MOceJeci.
DKOHOMHKAJIBIK KaTbIHacTap »KyHecinaeri HapblK. CypaHBIC NEH YCHIHBICTBIH HETI3Ti TEopHsuIapbl.
KocimophIHHBIH ~ INBIFBIHAAPEL  MEH KipicTepi. OHIipic  (aKTOpIapbIHBIH HAapbIFBl.  ¥ITTHIK
sKoHOMHMKa.brsHecTeri coTTinik QakTophl- OaraHbl yitbiMaacTelpy. KP-marer kacinkeprnik. Kemenmi
KYKBIK CalachIHIAFbl KACIMKepIiK KYKbIFBL Kacimkepiik KpI3MeTiHIH cyObekrinepi. Kacimkepiik
KBI3METIHIH CYOBEKTUIepiH Kypy, KaiTa YHBIMAACTHIpY >oHE TapaTy. Kocimkepiik ToyeKesmiri.
Kanpneik ecen. EHOex mapTrapeiH ecenke amyablH OipbiHFail xyiecin Tipkey (ECYT/). KP cambik
xyHeci. CalbIKTHIK oKiMIIieHaipy. CalbIK MiHAETTEMEC], CATBIK XKoHE OI0KETKE TOJICHETIH Oacka a
MIHACTTI TeJeMAepliH Typiaepi. ApHaynsl canslk pexumaepinin (CHP)rypnepi, Illarein Ousnec
CyOBEKTLIepi YIIIH apHayJIbl CAJIBIK PeXXHUMICPIH KOJIIaHy IapTTapsl.

Ilompebrnocmu u >phekmusHOCHb UCNONL306AHUA PECYPCO8, NPOONIEMA IKOHOMUHECKO20 6blhopa.
Puinok 6 cucmeme sxonomuyeckux omuouwtenui. OCHOBHble meopuu Cnpoca U NPeoONOHCEeHUs.
H3z0eporcku u 00x00 npeonpusimus. Peinox gaxmopos npouszsoocmea. Hayuonanvnas skoHomuka.
Lenoobpasosanue xax ¢gaxmop ycnexa npu opeanusayuu ousmeca. IIpeonpunumamenscmeo 6 PK.
Tpeonpunumamenscrkoe npago kax xomniexchas ompacis npaga. Cybvexmvl npeonpuHUMamenscKkoul
Odeamenvuocmu. Co3z0aHue, peopeanusayus u JIUKGUOAYUs CYOBEKMO8 NPeOnpUHUMAMENbCKO
Odeamenvrocmu. [lpeonpunumamensckui puck. Kaoposuiii yuem. Pecucmpayus mpyooguix 002060pos é
ECYT/. Hanoeosas cucmema PK. Hanoecogoe aomunucmpupoganue. Hanoeoeoe obsazamenvcmeo,
8UObI HANO206 U OpYeUx 00sA3amenvHbIX niamediceli 6 6100xcem. Budvl cheyuanbhblx HAN0206bIX
pedicumos, yciosust npumenenuss CHP 0ns cybvekmos manoeo busneca

The needs and efficiency of resource use, the problem of economic choice. The market in the system of
economic relations. Basic theories of supply and demand. Costs and income of the enterprise. The
market of production factors. National economy. Pricing as a success factor in business organization.
Entrepreneurship in the Republic of Kazakhstan. Business law as a complex branch of law. Subjects of
entrepreneurial activity. Creation, reorganization and liquidation of business entities. Entrepreneurial
risk. Personnel accounting. Registration of employment contracts in the unified system of accounting
for employment contracts (USAEC). The tax system of the Republic of Kazakhstan. Tax
administration. Tax liability, types of taxes and other mandatory payments to the budget. Types of
special tax regimes, conditions for the application of the STR for small businesses

HK/KK/KC —
1,11

3,5

KyKbIK koHe chI0aiinac ;KeMKOPJIbIKKA Kapchl
MJ/leHHeT Heri3aepi/OcHOBBI MpaBa H

[ToHmi OKyIBIH MaKcaThl — CTYACHTTEPIiH KOFAMIBIK JKOHE JKEKe KYKBIKTHIK CaHACHl MEH KYKBIKTHIK
MOJICHHETIH apTTHIPYy, COHBIMEH KaTap MiHE3-KYJBIKTHIH ChIOaiyiac KEMKOPJIBIKKA Kapchl MOJEINH

HK/KK/KC —
6,7,10

3,6

15




AHTUKOPPYNUHOHHOI Ky1bTYpbl/Fundamentals of
law and anti-corruption culture

JKOHE CBIOalIac )KEMKOPJIBIKTH KaObUIAaMayIbIH KOFaMIbIK aTMOC(bepaCLIH KaJbINTacTHIPy, chlOaiinac
JKEMKOPJIBIKKA KapChl KYpecTe OeJICEeH Il a3aMAaTThIK YCTaHBIMBI KAJIBIITACTEIPY.

Heﬂblo Uusyd4ernus bucuunﬂunbz Aesemcia nosvluieHue 06mecm@eHHoeo u MH&M@M@yCL’ZbHOZO
NpaAoCO3HANUA U NPABOBOU KYIbMYPbl 00YYAIOWUXCA, A MAKHCe PopMUuposanue aHmMuKoppynyuoHHo
MoOenu nosedeHus U 00UWecmeeHHOU ammocoepvl Henpusimusi KOppynyuu, opmMuposanue aKkmugHol
2PAdCOAHCKOU NO3UYUU 8 0ele NPOMUBOOEUCMEUs. KOPPYRYULL.

The purpose of studying the discipline is to increase public and individual legal awareness and legal
culture of students, as well as formation of anti-corruption model of behavior and public atmosphere of
rejection of corruption, formation of active civic position in the fight against corruption.

Kap:KbUIBIK cayaTThLIBIK Heri3aepi/ OCHOBBI
¢unancosoii rpamornoctn/ Fundamentals of
Financial Literacy

KapXpUIbIK CcayaTTBUIBIKTBIH MiHAETTEpl, aKila ecen abIpeicyiaap MeH Tenemaep, JKeke Kapikel,
CaJIBIK JKOHE CaJIBIK cally, OaHKTIK KbI3METTEp, CaKTAaHIBIPY, Kap>Kbl HAPBIKTAPHI, )KEKE KACIIKEPIIK,
OaHKPOTTHIK, )KEKe Kap>KbUIBIK KayiICi3/IiK.

3a0auu uHancosol epamomHOCmU, O0eHbeU pacuemvl U NIAMEdNCU, TUYHbIe (QUHAHCHL, HALo2U U
Hano200010%CeHUe, OAHKOGCKUe YCayeu, Cmpaxosawue, (OUHAHCOBbIE PBIHKU, UHOUBUOVATbHOE
npeonpuHUMAmenbCmeo, OAHKPOMCME0, MUYHAS PUHAHCO8AS HE30NACHOCTb.

Financial literacy tasks, money calculations and payments, personal finance, taxes and taxation,
banking services, insurance, financial markets, individual entrepreneurship, bankruptcy, personal
financial security.

HK/KK/KC -1,3

3,6

Fruibivu 3eprrey Herizaepi/ OCHOBBI HAYYHBIX
uccaenosannii/ Fundamentals of scientific research

FouteiMu 3epTTeysep omicremeci, FBUIBIMH dfeOuerTepMer kyMbic, |T-toxipubenepai >xocmapiay,
HOTIDKENepi paciMaey (Makajanap, ecenTep), FhUIBIMH JTHKA JKOHE jKapUsUIaHBIMIAp, 3epTTeylepai
BX-Hbl o3iprneyne KonmaHy, IepeKTepAi Tajljay XKoHE BH3YalHM3alHs, FHUIBIMH IpEe3EHTaIMsIIapIbl
JanbiHaay.

Memoodonocuss HayyHblx UCCIEO06aHUll, paboma ¢ HAYYHOU Jumepamypou, nianuposanue |1T-
9KCNepuUMenmos, ogopmieHue pe3yrbmamos (Cmamol, OMUEMbL), HAYYHAA DMUKA U HYOIUKAYUU,
npumeHerue ucciedosanuli 8 paspabomxe 110, ananuz OauHbIX U 8U3YATU3AYUS, NOOOMOBKA HAYUHBIX
npeseHmayutii

Methodology of scientific research, work with scientific literature, planning IT experiments, reporting
results (articles, reports), research ethics and publications, application of research in software
development, data analysis and visualization, preparation of scientific presentations.

HK/KK/KC -
34,5

4,7

IKoJiorus KoHe Tipmiiik Kayincizairi / Jxonorus u
0e3onacHocTh xu3HeAessTeabHOoCcTH/ Ecology and life
safety

IMon GimiM amynipuIapJa SKOJOTHSUIBIK KAayilCi3[iK Heri3iepi, TypakThl TaOWFaT MaiiianaHy >KoHE
KOpIIaraH OpTaMeH YWJeciMai ajaM eMipi Typaibl KYHeNi TYCiHIK KaJbITacTHIPy, 3KOJOTHSIIBIK
oiflay MeH MOJICHHETTIH AaMybIHA BIKIANl €Ty MaKcaThIHIA 3epiAeieHelli, NeHCAyNbIK IeH J-ayKar,
Taza Cy, SKOJOTHSIIBIK Ta3a Cy CHSAKTHI TYPaKTHl JTaMYABIH HETi3r1 MaKcaTTapblH 3epieiiey apKbUIbI
TYpPaKTHl JaMy TYpalbl 3KOJOTHSUIBIK >KayanThl Oijay MeH OUTIMII KalbITacThIpyFa OarbITTajFaH
OHEPTUsA, TYpPaKThl Kajlajgap, XKayalTbl TYTbIHY, KIMMAaTTbIH e3repyiMeH KYPECY XKOHE KYPJIbIK
IKOXKYHeENIepiH caKTay.

Jlucyunnuna usyuaemcs ¢ yenvlo Gopmuposanus y 00yYAOWUXCS CUCMEMHOe npeocmasiehue 00
OCHOBAX IKONOSUYECKOTU 6630IZLZCHOCWLM, ycmoﬁuuewvz npupodonmbweaﬁuu U JICU3HEOesMeIbHOCU
yejnoeeKka 6 capmMoHuu ¢ OprJK,‘aIOWCZJ cpedod, CVlOCO6CWl6’y€mb passumuio 3K0J102u4eCcKoco MolildjleHusl
u Kyiomypbol, Hanpaejiena Ha d)opmupoeanue IKONOSUYECKU OMEEMCMBEHHO20 MbIUACHUS U 3HAHUL 00
ycmoﬁuueww pazeumuu 4epes uyueHue Kiro4esoblx ueﬂezl ycmoﬁqueoeo paseumus, makux Kaxk 300p08b€
u 6}1&20}’20}1/\/1“/!6, yucmas 800&, OKOJNI02UYHAS DHEPUsl, ycmoﬁqueble ZOPOC)LI, omeenmcmeeHHoe
nompe@zenue, 6opb6a C UBMEHEeHUuem Kiumama u COxpaneHue sKxocucmem Cyuu.

The discipline is studied in order to form students' systematic understanding of the fundamentals of
environmental safety, sustainable use of natural resources and human activity in harmony with the
environment, contributing to development of ecological thinking and culture, aimed at formation of
environmentally responsible thinking and knowledge about sustainable development through the key

HK/KK/KC —
1,6,13

3,6

16




sustainable development goals study, such as health and well-being, clean water, environmentally
friendly energy, sustainable cities, responsible consumption, combating climate change and preserving
terrestrial ecosystems.

Bazanbik monaep uukii / Mukia 6a3osbix qucuuniul / Cycle of basic disciplines
Tannay komnonenti / Komnonent no Boigopy / Component of choice

C# darnapJjamajiay TeXHOJIOTHsIChI/
TexHosorust nporpammupoBanus C#/
C# programming technology

C# rinimig Herizgepi: cuHTakcuc, OOP, nepekrep TunrTepiMeH, >KHHAKTapMeH jkoHE (dainmapMeH
xKyMbIc. KOHCONBABIK jkoHE KpoccIiaT(opMaiblK KoJiganOamapasl a3ipiey. Moaynbaik TecTiiey KoHe
XKeHAey NpUHUUNTEpi. 3aMaHayu Oarfapiamainay hapagurMmaiapbiHa Kipicme (async/await, LINQ).
Kapamnaiibim anroputmaepaeH MUHH-)o0aapFa ISHiHT1 ecenTepai Mmery Taxipuoeci.

Ocnosvr sazvika C#: cunmaxcuc, OOII, paboma ¢ munamu OauHbIX, KOJIEKYUAMU U pairamu.
Paspabomka  KOHCONMbHLIX U KPOCCNAAMQPOPMEHHbIX — npunodicenutl.  IIpunyunvt  MoOYILHO0
mecmuposanus u omaaoku. Beedenue 6 cospemenHble napaduemvl NPOSpAMMUPOSanus (async/await,
LINQ). IIpakmuxka pewenust 3a0ay - om npoCmuix aicopummos 00 MUHU-NPOEKMmMos.

Fundamentals of C# language: syntax, OOP, working with data types, collections and files.
Development of console and cross-platform applications. Principles of unit testing and debugging.
Introduction to modern programming paradigms (async/await, LINQ). Practical problem solving from
simple algorithms to mini-projects.

HK/KK/KC —
19

59

C++ Tininge 6argapaamanay/
[porpammupoBanue Ha si3bike C++/
ProgramminginC++

Bargapnamanapasl o3ipiey kesewuaepi. barmapnamanay crimi. Texuukanbik tarnceipma. C++ TimiHIH
Heri3uepi. C++ omneparopnapsl. IllapTTer omepatopnap. Tapmakramy »xeHe nmkigap. OyHkuwmsiap,
KOPCETKIIITEp, CLITEMENep, MacCUBTED, XKOJIAap, Kiacctap xoHe C++ o0beKTiepi.

Omanwl paspabomku npoepamm. Cmuns npoepammuposanus. Texnuueckoe 3adanue. OcHOBbL A3bIKA
C++. Onepamoper C++. Ycnognwie onepamopel. Bemenenue u yuxnvl. @ynkyuu, ykasamenu, cCbLIKi,
Mmaccuswl, cmpoku, kiaccwl u 06vekmet C++.

Stages of software development. Programming style. Technical specification. Fundamentals of C++
language. C++ operators. Conditional statements. Branching and loops. Functions, pointers, references,
arrays, strings, classes, and C++ objects.

HK/KK/KC —
19

59

O0bekTiIi-0arbITTANFAH OaFrnapjaMaliay Herizinae
OaraapaamMaibIK KemeHaepi azipaey/ PaspaGorka
NMPOrpPaMMHBIX KOMILJIEKCOB Ha 6a3e 00beKTHO-
OPHEHTHPOBAHHOT'O
nporpammupoanusi/Development of Software
Systems Based on Object-Oriented Programming

[MporpamMmansik kyienepai a3ipiey keseHnmepi. Heicanra OarbiTTanran —OarmapiaMaiay by
epekiuernikrepi. Moaynbep *aHe onapiablH KypbUlbIMbl. Kitaccrap Men oObekTinep. OObekTiepmeH
xyMblc ictey. Kypeuirbimrap MeH sxourbeiurap. Myparepuik. [Tonmumopdusm. Knace yinecimainiri
JKQHE OHBIH epeKIIeTiKTepi.

Omanwl  paspabomku  npoepammueix  cucmem. OcobenHocmu  00bEKMHO-0OPUEHMUPOBAHHO2O
npoepammuposanus. Mooynu u ux cmpykmypa. Knaccel u obwexkmul. Paboma ¢ obvekmamu.
Koucmpyxkmopwr u decmpyxkmopwl. Hacneoosanue. Ionumopgusm. Coemecmumocms Kiaccog u eé
ocobeHHoCcmU.

Stages of software systems development. Features of object-oriented programming. Modules and their
structure. Classes and objects. Object manipulation. Constructors and destructors. Inheritance.
Polymorphism. Class compatibility and its specific features.

HK/KK/KC —
18,19

59

O0beKTini-0aFBITTHIK OaFgapaamasay/
O0beKTHO-OPMEHTHPOBAHHOE TPOrPpaMMHUpPOBaHue/
Object-oriented programming

OOBeKTii-0aFbITTalFAaH  TOCUTAI KOJIAHTHIH SKOFaphl JeHreimik Tingep. I[lmardopma HerisiHmeri
Garmapnamanay — npuHiunrepi.  .NET  Framework.  OObekTini-GarpiTTaiFaH — Tajnjay  MeH
OarmapiaManayaslH Herisri aOctpakimsapsl. Typrep, kiaccrap skoHe oObekTiiep. TYKbpIM Kyanay
omicTepi MEH MEXaHU3MEpPl JKOHE JEPEKTepHiH JKeKe THITepiH aHbplkray. [lomumopdusm. Epexme
XKaFaaiap (MCKIIOUCHUIAp).

A3biKU  8bICOK020 YPOBHA, N0O0Oepacusarowue 00beKmHO-0pUEHMUPOSANHbINL No0xX00. llpunyune
npozpammuposanus na ocrose niam@opmul. NET Framework. Basoevie abcmpaxyuu o6vekmHo-
OPUEHMUPOBAHHO20 AHANU3A U NpopaAMMUposanus. Tunvl, knaccol u 0bvekmol. Memoosl u mexanusmol
HACIe008aHUS U ONpedeNeHUs NOTb308AMENbCKUX Munos 0anubvix. Ilonumopdusm. Hckmouenus.
High-level languages supporting object-oriented approach. Platform-based programming principles.

HK/KK/KC —
18,19

59
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.NET Framework. Core abstractions of object-oriented analysis and programming. Types, classes, and
objects. Inheritance methods and mechanisms, and custom data type definitions. Polymorphism.
Exception handling.

3D moaeabaey kyiieaepi/
Cuctembl 3D moaenupoBanus/
3D modeling systems

Yur emmemai rpaduka jKoHE aHHMAIMs TEXHOJIOTHSCBHIHBIH Herizaepi. 3D Mozenbieyre apHaiFaH
opranapra moiy. Moaenbaey omictepi. 3D penakTopbiHAa KYMbIC. YII OJIIIEM/i aHUMAIHs jKacay.
Kepmexinik. 3D Monenbaeyneri kamepaiap.

OcHosbl mexHonozuti mpexmepnou epaguxu u anumayuu. 0630p cped ons 3D-modenuposanus.
Memoowr moodenuposanus. Paboma 6 3D peoaxmope. Co30anue mpexmepHoOl aHUMAYUU.
Busyanuszayus. Kamepuol ¢ 3D mooenuposanuu.

Fundamentals of three-dimensional graphics and animation technologies. Overview of 3D modeling
environments. Modeling methods. Working in a 3D editor. Creating three-dimensional animation.
Visualization. Cameras in 3D modeling.

HK/KK/KC —

58

3D MAX rtexHounorusicel/Texnonornu 3D MAX/3ds
Max Technologies

Ymenmemai rpadukara kipicrie. 3ds Max GarmapnamacblHAa XYMBICTEI Oacray. OOBexTinepMeH
Heri3ri amanmap. Moaudukaropaap apkeuisl Monenbiey. CrutaiiHpIK Monenbaey. I[lonmuroHmbIk
Mozenbaey. bByneBa omepanmsulapblH  KOJNAAHBIN MoOJeibAey. YINONIIEMIlI aHMMalus okacay.
JIMHAMHUKaJIBIK ©3apa ocepliecyiep/li MMHUTauusay. beimekrepii maiiianaHa OTHIPBIT aHUMALUS
xacay. OObexTiepai Tekcrypanay. CaxHaHBI KapbIKTAaHIBIPY XKOHE ocepiep Kocy. [allblH caXHaHBI
BU3yaJIN3aLHsIaY.

Beeoenue 6 mpéxmepnyro epagpuxy. Hauano pabomer 6 3ds Max. OcnosHvie onepayuu ¢ 06vekmami.
Mooenuposanue ¢ ucnoavsoganuem moouguxamopos. Cnuaiinogoe mooenuposanue. Ilonueonanvhoe
mooenuposanue. Mooenuposanue ¢ npumenenuem Oynesvix onepayuii. Coz0anue mpéxmepHoll
anumayuy. HMmumayus Ounamuueckux 63aumooeticmeuli. AHumayus ¢ UCNONb308AHUEM HACTUY.
Texcmypuposanue obvexmos. Oceewenue cyenvl u npumenenue s¢hgexmos. Buzyanusayus 2omoeot
CYeHbl.

Introduction to 3D graphics. Getting started in 3ds Max. Basic object operations. Modeling using
modifiers. Spline modeling. Polygonal modeling. Modeling with Boolean operations. Creating 3D
animation. Simulating dynamic interactions. Particle-based animation. Object texturing. Scene lighting
and effects. Rendering the final scene.

HK/KK/KC —
30

58

Onepauusiiapas! 3eprrey /MccnenoBanue
onepanuii/Operations Research

MaremarukanslK GarmapnamaynsiH Heriznepi. ChI3bIKTHIK Oarmapiamay. Cummiekc omici. Tikeneit
koHe Kocapibl ecenrep. ChI3BIKTBIK  OarmapiamaynaslH — TackiManaay — ecebi.  ChI3BIKTBIK
OarmapiaMayIslH TUCKpeTTi ecentepi. Taraiibianay ece6i. Taceimannay xemninepi. OWbIHAAP TEOPHUICH
KOHE MYJbTHAreHTTiK xyihenep. Kopmapmer Gackapy. Omepanysuiblk 3epTTeyiaepAeri MalIHHAIBIK
yiipeny. JluHamukanblKk OarmapiaMaynslH —Herizgepi. JKacaHIOBl HMHTEIUICKTTErl  OMNEPAIHSIIBIK
3epTTeyIep.

OcHosbl  mamemamuiecko2o npozpammuposanus. Jluneiinoe npocpammuposanue. CumniexcHviil
memod. Ilpamas u oOeoticmeennas 3adayu. Tpancnopmuas 3a0aua IUHEUHO20 NPOSPAMMUPOSAHUL.
Juckpemnuvle 3a0ayu nuneiino2o npoepammuposanus. 3adava o nasnauenusx. Tpancnopmuvie cemu.
Teopus uep u myavmuazenmuvle cucmemsl. Ynpaenewue sanacamu. Mawunnoe obyyenue 6
uccnedosanuu onepayuti. OcHogvl OUHAMUYECKO20 npocpammuposanus. Hccredosanue onepayuil 6
UCKYCCMBEHHOM UHMEIeKme.

Fundamentals of mathematical programming. Linear programming. Simplex method. Primal and dual
problems. Transportation problem in linear programming. Discrete linear programming problems.
Assignment problem. Transportation networks. Game theory and multi-agent systems. Inventory
management. Machine learning in operations research. Basics of dynamic programming. Operations
research in artificial intelligence.

HK/KK/KC —
15,17,23,36

7,9

OmnraiiianabIpy daicrepi/Metoasl onTuMu3anuu/
Optimization Techniques

OntuMu3anus ecenTepiniy Heri3ri TYCIHIKTepi: ecenTepi KO jKoHe XKIKTey, OHTAWIbI HIeMiMHiH Oap
Oourysl. OHTaWTaHABIPY dicTepi Typaisl TyciHik. OHTalIaHABIPY omicTepiHiH xikTenyi. bip emmemui

HK/KK/KC —

7,9

18




JKOHE KOl OJIIeM/i OHTaiIaHablpy oxictepi. bip aitHpIManbl QyHKIUSAHBIH dKcTpeMyMaapsl. bipHemie
alHBIMaIBl QYHKIMATIAPABIH SKCTpeMyMaapsl. KBanparTeik ¢opmanap. Xeke TyblHObLIAP, TPalUCHT,
mupdepentman. laprTer sxcTpeMyM ecentepi. OHTalnaHIBIPYABIH KongaHOambl ecentepi. CaHABIK
OHTAIaHJBIPY dAicTepi.

OcHogHble noHamusi 3a0a4 ONMUMU3AYUU: NOCMAHOBKA U KIACCUPUKAYUA 3a0ay, CYUWecmeosaHue
onmumanvhoco  pewenusi. Ilonsamue o memooax onmumusayuu. Knaccuguxayus memooog
onmumuzayuu. Memoovl 00HOMEPHOU U MHO2OMEPHOU ONMUMU3AYUU. DKCMPeMyMbl DYHKYUU OOHOU
nepemennol. ODkcmpemymvl QyHKyuil MHo2ux nepemenuvix. Keaopamuunvie ¢opmul. Yacmmuvie
npoussoomsvle, epaduenm, ouggepenyuan. 3adauu Ha ycnoeuuviii sxcmpemym. Ilpuknaouvie 3adauu
onmumuzayuy. Juciennvle Memoobl ONMUMUZAYUU.

Fundamentals of optimization problems: problem formulation and classification, existence of optimal
solutions. Concepts of optimization methods. Classification of optimization methods. One-dimensional
and multidimensional optimization methods. Extrema of a single-variable function. Extrema of
multivariable functions. Quadratic forms. Partial derivatives, gradient, differential. Constrained
optimization problems. Applied optimization problems. Numerical optimization methods.

15,17,23,36

Web KocbhIMIIanapabl d3ipiiey skoHe Tectiaey /
Pa3paboTka u TectupoBanue Web npuio:xennii/
Web App Development and Testing

Be0G-pecypcrapasl 93ipiey jkoHE TecTiieyre apHalIFaH OaraapiaMalblk Kypanaap MeH Iardopmanap.
Front-end BeG-pecypcTrl xo0anay xoHe o3ipiey. Back-end BeG-pecypceTsl xoOanay >koHE o3ipIey.
BeG-pecypcThiH  Kayinci3 JkoHE Y3UTiCCi3 KYMBICHIH KaMmTaMachl3 eTy. Beb-pecypcTsl CBIPTKBI
CEPBUCTEPMEH KOHE €CENTIK JKYHelepMeH MHTErpanusulblK TecTiney. TecT-)Kocmapiaapabl KOJAaHBII
BeO-pecypcTap/Ibl TECTiNCY.

Ipoepammuvie uncmpymenmol u niameopmvl 0 paspabomku u MeCmuposanus 6eO-pecypcos.
Ipoexmuposanue u paspabomra gponmeno-uacmu eed-pecypca. Ilpoexkmuposanue u paspabomra
6axeno-uacmu 6ed-pecypca. Obecneuenue OeszonacHoll u 6Gecnepeboulinol pabomvl eb-pecypca.
HHme‘ZpllquHHO@ mecmupoeaHue 666—pecypca C B6HeUWHUmMuU cepsucamu u y4emHoblmMu cucmemamul.
Tecmuposanue 686-pecypc06 C UCNOJIb308AHUEM mMeCcm-njiaHos.

Software tools and platforms for web resource development and testing. Front-end web resource design
and development. Back-end web resource design and development. Ensuring secure and uninterrupted
operation of the web resource. Integration testing of the web resource with external services and
accounting systems. Testing web resources using test plans.

HK/KK/KC —
24

5,8

HHTepHeT-TexHOMOTHsIIIAP/
HnTepHert TexHos0run/
Internet technologies

Web-rexnomorust uerizmepi. Herisri HTML. CSS kemerimen pecimuey. JavaScript-cuHTakcuci.
Hepextep tuntepi. backapy KoHCTpykuwstiapsl MeH (QyHKuusulapel. Be0-o3ipiey  yumiH
¢peiimBopkanap. PHP-cunTakcuc wmerizgepi. Web-koceimmriansi  Kankacel. Kayimncizmik. Be6-
TEXHOJIOTHSUIAP/IBIH IaMy NepcHeKTHBaIapbl. JKOFaphl )KYKTEIreH KOChIMIIAIap/Ibl 93ipiey.

Ocnosvl Web-mexnonozuu. bazoeviii HTML. Ogopmnenue npu nomowu CSS. JavaScript - cunmaxcuc.
Tunvl oannvix. Ynpasnaowue koncmpykyuu u @yuxkyuu. Ppetimeopku oas Web paspabomku. PHP -
ocnosbl cunmaxkcuca. Kapkac web- npunoowcenusn. bezonacnocmo. Ilepcnexmusvl passumusi 6ed-
mexHonocuil. Pazpabomia 8blcOKOHAPYHCEHHBIX NPULOICEHUIL.

Basics of Web technology. Basic HTML. Design with the help of CSS. JavaScript syntax. Data type.
Control structures and functions. Frameworks for web development. PHP-basic syntax. Web
application framework. Security. Prospects for development of web technologies. Development of
high-load applications.

HK/KK/KC —
24

58
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Onepanusisik Kyienaep/
OnepannoHHble cUCTEMBbI/
Operating systems

Ornepatysuiblk KyHenepain kiktenyi. OnepalusuiblK SKyHelaepaiH MakcaTbl MeH (QYHKUUsUIaphI.
Kymbic pexxumzepi. Omnepaunsuiblk Kyitenepai Kypy KYpbUIbIMBI JKOHE OJapIblH TachIMaJIaHYbI.
[Iponectep Mmen arbiHmap. Kantel Oackapy. Daingplk xyie. AKIapaTTbl €HII3y JKOHE IIBIFapy.
Kayincizmix.

Knaccugpurayus onepayuonnvix cucmem. Haznauenue u ¢pynxyuu onepayuonuvix cucmem. Pedcumol
pabomei.  Cmpykmypa nOCmMpoOeHUs ONePAyUOHHbIX CUCmeM U ux nepenocumocms. Ilpoyeccvl u
nomoxku. Ynpasnenue namamvio. @aiinosas cucmema. Beoo u 6v1600 ungopmayuu. bezonachocmo.
Classification of operating systems. Purpose and functions of operating systems. Modes of operation.
Structure of construction of operating systems and their portability. Processes and threads. Memory
management. File system. Input and output of information. Safety.

HK/KK/KC —
25,31,34

1,2

Linux nerizaepi/OcHoBbl Linux/Linux
Fundamentals

Linux-mien sxymeic. OpHaty xoHe Kyifere Kipy. TepMUHaNAbIH Heri3ri koMaHaanapsl. Linux xyiecinae
OarnmaprmaManapael opHaTy. Linux skyiecinme Windows xommanOamapsiH icke Kocy. JKeprimikri
okimmrimik. XKeprimikTi skernire apHanran cepsep. Bash xomanmansik nHTepnperaropsl. Kayincizmiki
KaMTaMachI3 eTy.

Paboma ¢ Linux. Yemanoexa u 6x00 6 cucmemy. OcHogHble KOMAHObL MEPMUHAA. YCmanoska
npozpamm ¢ Linux. 3anyck Windows-npunoswcenuii ¢ Linux. Jlokansnoe admunucmpuposanue. Cepsep
s nokanvHou cemu. Komanomnwii unmepnpemamop Bash. O6ecneuenue 6esonacnocmu.

Working with Linux. Installation and system login. Basic terminal commands. Installing programs in
Linux. Running Windows applications in Linux. Local administration. Server for local network. Bash
command interpreter. Security implementation.

HK/KK/KC —
25,31,34

1,2

KomnbroTepaik moaennaey Herizaepi/ OcHOBBI
KOMNBIOTEPHOr0 MoAeupoBannsi/Computer
Modeling Fundamentals

TanbM omici peTiHme Monenbacy. KoMmbroTepiik MoJenbACy/IiH HETi3ri YFeIMAapbl. Mojenb xoHe
onblH Typiepi. Kypaem sxyitenepai monenbaey minzerrepi. Kommbrorepnik Mozenbaey KeseHuepi.
Mogenbaeyai yHBIMAACTBIPY NPHHIUNTEPI. AHAINTHKAIBIK-UMHUTANUSIIBIK onicrep. Mogaenbaepai
KYpy T€XHOJOTHSIAPHI. JJMHaMHKAJBIK KyieaepaiH IMUTalUsUIBIK MOIENbaepl. Mozenpaepii TeKkcepy
JKOHE pacTay. Moenpaeyae MallnHAIBIK YHPEHYAl KOJAaHy.

Modeﬂupoeaﬁue Kkax memoo nosnarus. OcHoBHble NOHAMUSL KOMnbvlomepHo2o ModeﬂupogaHuﬂ. Mooenw
u eé suovl. 3adauu Modeﬂupoeamm CIOJCHBIX cucmem. Dmansl KOMnblomepHozco MO()@]ZMPOBaHuﬂ.
HpuHuunbl opeanuzayuu MOO@JZMPO@GHME. AHaﬂumuKa-uMumaquHHble Memoobi. Texnonoeuu
nocmpoerusi mooenei. Umumayuonuvie Mooenu ounamuieckux cucmem. Bepuguxayus u earudayus
Mmooeneil. [Ilpumenenue MauunHo20 06yHeHUs 8 MOOCTUPOBAHUU.

Modeling as a method of cognition. Key concepts of computer modeling. Models and their types.
Challenges in complex systems modeling. Stages of computer modeling. Principles of modeling
organization. Analytical and simulation methods. Model-building technologies. Simulation models of
dynamic systems. Model verification and validation. Application of machine learning in modeling.

HK/KK/KC —
14,15,23,26

47

MarteMaTHKAJIBIK MoJeIbaey/
MartemaTH4yecKkoe MoieTUPOBaHHe/
Mathematicalmodeling

MareMaTuKanblK MOJAENBACYAIH HETi3ri TyCiHikTepi. MaTeMaTHKalbIK MOJEIBAEp >KOHE OJap.blH
KiIaccuuKanuacsl. MaremaTHKaNblK MoJenbaepil Kypy mnpuHounrepi. Ecentey skcrepuMeHTi.
Canaplk  Mogmenpaey. CTaTUCTHKAIBIK MOJCHbAcy. MMUTAIUSUIBIK Mozenbaey. KommbroTepmik
MaTeMaTHUKaHbIH )lcyl?'lenepi. KOM]‘Ib}OTepHiK MaTeMaTHKaJbIK XyHelnepae MaTeMaTUKabIK MOlleHb)Ieplli
€HTI3y.

OCHOGHble NOHAMUA MamemamudecKkoco Mode/mpoeanuﬂ. Mamemamuueckue mooeau u  ux
maccuqbukauuﬂ. Hpununbl nocmpoenus mamemamudecKux Mooerel. Buiyuciumenvuwiil
IKCnepumernm. Yucnennoe MO&E]IMPOSLIHMQ. CmamucmuquKoe Moae/zupoeanue. kumauuozmoe
Modeﬂupogaﬁue. Cucmembl Kolwnbiomepnod mamemamuKku. Peafm3auuﬂ mamemamu4eckux mooenell 6
cucmemax KOManOmepHOﬁ mMamemamuku.

Basic concepts of mathematical modeling. Mathematical models and their classification. Principles of
construction of mathematical models. Computational experiment. Numerical simulation. Statistical

HK/KK/KC —
14,15,23,26

7,4
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modeling. Simulation modeling. Systems of computer mathematics. Implementation of mathematical
models in computer mathematics systems.

YiikeH 1epeKkTepi oHaey KoHe caKTay
TexHoJorusiapel/ Texnonornu o6padoTku u
xpaHeHus 6oabmux ganubix/ Technologies for
processing and storing big data.

Big Data-HbIH (yHKIHsIApB MEH MiHACTTEPl. YJIKEH JEPEKTEP/iH aHBIKTAMAChl MCH CHITATTAMAIIAPbIL.
Caxray texnomorusutapel (Hadoop, NoSQL, Gynrthik cakray). Tammay oaicrepi (Data Mining,
Machine Learning). epekrepai enney kypanaapst (Apache Spark, Kafka). Blockchain sxone onbiy Big
Data-na xonmaubutybl. Tanpmay Garmapiamanapsr (Power Bl, Tableau). Microsoft SQL Server-ne
nepekrepai tangay. Big Data-xyiienepin okiMzaey xoHe OHTalIaHABIDY.

Oynuxkyuu u 3a0auu Big Data. Onpedenenue u xapaxmepucmuxu 6Ooavuwiux Oannwix. Texnonouu
xpanenus (Hadoop, NoSQL, o6raunvie xpanumuwa). Ilpoyeccor u memoodwvt ananusa (Data Mining,
Machine Learning). Aucmpymenmor ons o6pabomxu (Apache Spark, Kafka). Blockchain u ezo
npumenenue ¢ Big Data. Ilpocpammmnsie npodykmer Ons  aunamusa (Power Bl, Tableau).
Humennexmyanvnoii anaus oannvix ¢ Microsoft SQL Server. Adomunucmpuposanue u onmumusayus
Big Data-cucmem.

Functions and challenges of Big Data. Definition and characteristics of big data. Storage technologies
(Hadoop, NoSQL, cloud storage). Analysis methods (Data Mining, Machine Learning). Data
processing tools (Apache Spark, Kafka). Blockchain and its applications in Big Data. Analytics
software (Power BI, Tableau). Data analysis in Microsoft SQL Server. Big Data system administration
and optimization.

HK/KK/KC -
16,17,20,22,27

R 6arpapaamanay/ liporpammupoBanue R/R
Programming Language

R nmepekrep KypbutbiMaapel. Bekropmap. Marpunanap MeH waccuBTep. Tisimmep. Jlepekrep
¢peiimuepi. Dakrtopiap MeH Kecrenep. IlporpamuslKk KypsuibiMpap. [leOartay. R-mpmH  Oacka
TiNJEepMeH HHTerpanusicel. ViHtepHeTTeH R TidiHAE NepeKTep KUHAY.

Cmpykmypul oannvix 6 R. Bexmopol. Mampuyvt u maccusvl. Cnucku. Jamagpetimvl. Daxmopuvl u
mabnuysl. Ipoepammusie koncmpykyuu. Omaaoka. Mumezpayua R ¢ opyeumu azvikamu. Coop 0anmnvix
u3 unmepnema Ha R.

R data structures. Vectors. Matrices and arrays. Lists. Data frames. Factors and tables. Programming
constructs. Debugging. R integration with other languages. Web scraping in R.

HK/KK/KC -
16,17,20,22,27

9,
10

AKnapaTThIK Kayincizaik soHe aknaparThl
Kopray/UndopmanuoHHas 6€30MaCHOCTD M 3aIIMTA
unpopmauun/Information Security and Protection

AKMapaTThIK aKTHBTEPl KEIICHII KOpFay cajachlHIa KOCiOM KY3BIPETTUTIKTEPAi KaJbIITACTHIPAJIbL.
3amanayu kubepkayinrepai (dpummur, ransomware, APT-mabysuigap) oHE ojiapra Kapchl TYpY
omicTepiH, COHBIH ilIiHAE KOpFaHbIC Kyitenepin sxobamaynet (SIEM, DLP, IDS/IPS) seprreiizi.
Vs3BUMOCTBTEPII Tajjldy NPUHLMNTEPIH, Kayincizmik wmoxensaepin (Zero Trust, RBAC) skoue
xanbikapansik crangaprrapast (ISO 27001, NIST CSF, GDPR) menrepreni. Maunaentrepai teprey
(DFIR) xome ymecripinren okyitenepmi (OyirTeik mmiatdopmanap, |0T-KypbuFbUIIap) KOpray
JaFIBUIAPBIH TaMBITa/bl. KpUTHKAIBIK MaHBI3BI 6ap HHPPAaKYPHUIBIMIBI KOHE LUQPIBIK aKTHBTEPIL
KOpFayIblH 3aMaHayd TaJlalTapblHA COMKEC KeJeTiH TYpPaKThl aKMapaTTHIK Kayilci3mik KyihenepiH
KYpYFa BIKIaJ eTexi.

Dopmupyem npogheccuonanvhvie KoMnemenyuu 6 obnacmu obecneueHus KOMHIEKCHOU 3aujumbl
uH@oOpMayuonHbix axmueos. Hzyuaem cospemennvie Kubepyeposvl (Quwune, ransomware, APT-
amaxu) u mMemoovl npomueoOelcmeus, KIoUas npoekmuposanue cucmem sauwumol (SIEM, DLP,
IDS/IPS). Ocsausaem npunyunsl ananusa yszeumocmeti, mooeiu besonacnocmu (Zero Trust, RBAC) u
medncoynapoonsie cmandapmut (ISO 27001, NIST CSF, GDPR). Passusaem nagviku pacciedosaHus
unyudenmos (DFIR) u 3awumol pacnpedenénnvix cucmem (obnaunvie niamgopmot, loT-yecmpoiicmea).
Cnocobcmeyem CO30aHUI0  YCMOUYUBBIX cucmem unpopmayuorHo bezonacrHocmu,
COOMBEMCMBYIOWUX COBPEMEHHBIM MPEOOBAHUAM 3AUUIMbL KDUMUYECKU 8AXNCHOU UHPPACMPYKMYPbL U
Yupposwvix akmueos.

Develops professional competencies in comprehensive protection of information assets. Studies
modern cyber threats (phishing, ransomware, APT attacks) and countermeasures, including designing
protection systems (SIEM, DLP, IDS/IPS). Masters principles of vulnerability analysis, security models

HK/KK/KC —
28,34

2,5
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(Zero Trust, RBAC) and international standards (ISO 27001, NIST CSF, GDPR). Enhances skills in
incident investigation (DFIR) and protection of distributed systems (cloud platforms, 10T devices).
Contributes to creating sustainable information security systems that meet modern requirements for
protecting critical infrastructure and digital assets.

AKINapaTThl KOPFay Herizaepi skoHe 3UATKEPJIiK
MeHIIKTi 0ackapy/ OCHOBBI 321 THI HH(pOpMaNU
W yrnpaBJeHHe HHTeJIeKTyaJIbHOI
codcrBeHHOCTHI0/Information Protection
Fundamentals and IP Management

AKXnapaTThl KOpFayIblH Herisri yreiMaapsl. Kayincisaik sxyiecinig MakcaTtapsl MeH Minaertepi. K
XKOHE JepeKTepli Kopray omicTepi. barmapmamanblk Kopray Kypamgapbl. 3HSATKEpIiK Kopray
Moxynbrepi. KoprayIplH TeXHHKaIBIK KypbUFBUIApel. JlepOec KOMIBIOTEpIiH IapaMeTpiepin
naeHtTudukammsanay. Kpunrtorpadus. AxmaparTel pyKcarchl3 KipyaeH Kopray. Kommbrotepikx
BUpYyCTap. AHTHBUPYCTHIK Oaraapiamaiap. AKHapaTThl pyKCaTChI3 KOLIpyIeH KOpFay.

OcHosHble NOHAMUS 3awumaol uH(])opmauuu, L[e.rzu u 3aoauu cucmemvl bezonacHocmu. Memoosi
sawumut IIK u dannvix. I[lpoepammuvie cpeocmea 3awumol. Humennekmyanvhvlie MOOYAU 3aUUMbL.
Texnuueckue ycmpoiicmea sawjumol. Hoenmugpukayus napamempos nepcoHAlbHO20 KOMNbIOMepa.
Kpunmoepagua. 3awuma ungopmayuu om Hecankyuonuposannozo oocmyna. Komnviomepnvie
supycol. Anmueupycuvie npospammvl.  3awuma  uHGopmayuu  om — HeCAHKYUOHUPOBAHHOL0
KOnupoeaHus.

Basic concepts of information security. Goals and objectives of a security system. Methods of PC and
data protection. Software security tools. Intelligent security modules. Hardware security devices.
Identification of personal computer parameters. Cryptography. Protection against unauthorized access.
Computer viruses. Antivirus software. Protection against unauthorized copying.

HK/KK/KC —
28,34

2,5

10

IT-canaceinna endexri Kopray/Oxpana tpyaa B IT-
cepe/Occupational Health and Safety in ITT

KP 3aHHamachiH eckepe OTHIpHIN, |T-HHAyCTpUsACHIHAA eHOEKTI Kopray Herisaepi. KYKBIKTBIK
aCIieKTijiep: eHOeK IIapThl JKOHE JKYMBIC peXuMi. JKYMBIC OpHBIHBIH SPrOHOMHUKACH, KociOM
aypyJapaslH anibiH anry. [IcCHX0IMOIMOHANIBIK JKYKTEMeIep JKoHe oJapAbl a3aiTy amicrepi. XKymbic
Oepymri MeH KbI3MeTKepiH jkayankepruimiri. Kayinciz IT-opransl Kypy OOHBIHINIA NPaKTHKAIBIK,
keficrep. IT-MamangapAbIH KbI3MET €Ty cajlajiapbl OOMBIHIIIA ©HEPKICINTIK KAayiNCi3AiK HEeTi3aepi.
Ocnosbl oxpanvt mpyoa 6 |T-unoycmpuu ¢ yuemom 3axonooamenvcmea PK. Ilpasosvie acnexmuvl:
mpyooeoll  002060p U pedxcum pabomuvl. IOpeoHOMuKa  pabouyux —mecm, NpoGUIAKMUKA
npogeccuonanvibix  3a0601e6anull. TICUXOIMOYUOHANbHBIE HASPY3KU U MEmOObl UX CHUMCEHUS.
Omeemcmesennocms pabomooamens u pabomuuxa. IIpakmuyeckue Keticbl N0 CO30aHui0 6€30nACHOU
IT-cpeowi. Ochosbl npomviuinennou 6ezonachocmu no ompaciam oesmenvhocmu | T-cneyuanucmos.
Fundamentals of occupational safety in the IT industry, considering the legislation of the Republic of
Kazakhstan. Legal aspects: employment contracts and working conditions. Workplace ergonomics,
prevention of occupational diseases. Psycho-emotional stress and methods for its reduction. Employer
and employee responsibilities. Practical cases on creating a safe IT environment. Basics of industrial
safety in IT specialists' fields of activity.

HK/KK/KC —
32

3,6

I T-undpakypbLIbIMIa Kayincizaik skoHe eH0eKTi
Kopray/Be3zonacHocTh M oxpana Tpyaa B IT-
unppacrpykrype/ Safety and Occupational Health
in IT Infrastructure

IT-canaceiHIarel  €HOEKTI KOPFayIblH TEXHHUKAIBIK aCMEKTiJepi: 9SJIeKTpKayinci3zlik, cepBepiik
OenMeNnepaiH OpT Kayilci3[iri, aOIbIKIEeH >KYMBIC icTey Hopmamapbl. JlepekTepai Kopray KoHe
knbepkayincizik Ooibiamra KP 3apHamacel. Kayinci3 skyMbIC OpHBIH YHBIMAACTHIPY (COHBIH imTiHIE
KAlIBIKTaH JKYMbIC). 3usHabl  daktopiapasl  Oakputay. TeTeHime karmaiimap  OoibIHIIA
HYCKAyJBIKTapabl 33ipiaey koHe |T-mHOpaKypbUIbIMABI KayilCi3mik HOpManapblHa COWKECTIri
GoiibIHIIA TEKCepYy.

Texnuuueckue acnexkmol oxpamnvt mpyoa ¢ |T: anexmpobesonacnocmo, nodcapnas 6e30nacHOCHb
cepeepHbIX nomewenull, Hopmel pabomuvl ¢ obopyoosanuem. 3axonooamenscmso PK no sawume
Odannelx u kubepbezonacnocmu. Opeanuzayusi 0e30nACHbIX padboyux Mmecm, 6KNOYAs YOANEHHbLe.
Koumpons epeonvix gpaxmopos. Paspabomka uncmpyxyuii no YC u ayoum \T-ungppacmpykmyper na
coomeemcmeue Hopmam 6e30nacHOCmu.

Technical aspects of occupational safety in IT: electrical safety, fire safety in server rooms, equipment
operation standards. Legislation of the RK on data protection and cybersecurity. Organization of safe

HK/KK/KC —
32
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workplaces (including remote work). Control of harmful factors. Development of emergency
procedures and IT infrastructure audits for compliance with safety standards.

Kacintik monaep uukiai/ Huka npopuaupyromux aucuuniaus/ Cycle of majors
Tanaay komnonenTi/ Komnonent no Boioopy/Optional Component

SQL, NoSQL, NewSQL-re kipicme/
Beegenne B SQL, NoSQL, NewSQL/
Introduction to SQL, NoSQL, NewSQL

SQL mony. Kecrenepnen akmapar any. Kecrenepni Kypy. Opic MOHIEPIH €HTI3y, KO JKOHE O3TepTy.
PensiuusiibIK JkoHe Oyib OllepaTopliapblH Malianany. ApHaiibl omepaTopiapisl miapTrapia KoJgaHy.
ArperaTTsIK (pyHKIUAIApABIH KeMeTiMEeH MaliMeTTep Al skanmnbuiay. Cypaymnapasl xkacay. Macmra6ray.
NoSQL Heriznepi. NoSQL-marer mepexrep cymbamapsl. NewSQL xyitenepinin Herizmepi MeH
MBICAJIapPbL.

O630p SQL. H3zeneuenue ungopmayuu uz mabauy. Cozoanue mabnuy. Beoo, yoanenue u usmenenue
3Hauenutl noneil. Mcnonvzoeanue persyuorublx u Oynesvlx onepamopos. Mcnoiv3osanue cneyuanbHbix
onepamopos 8 ycnosusix. O0oOweHue 0aHHbIX ¢ noMowblo azpeeamublx gyukyul. Co30anue 3anpocos.
Tloozanpoc. Macwumabupyemocmo. Ocnosbl NoSQL. Cxemvr daunvix 6 NoSQL. Ochosvl u npumepwl
NewSQL-cucmenm.

Overview of SQL. Retrieves information from tables. The creation of tables. Enter, delete, and change
field values. Using relational and Boolean operators. The use of special operators in conditions.
Summarizing data by using aggregate functions. Creating queries. Subquery. Scalability. The Basics Of
NoSQL. Data schemas in NoSQL. Basics and examples of NewSQL systems.

HK/KK/KC -
39,49

1
10

Kazsipri 3amanrbl /IBBXK kone 03kxen-
azipJey/CoBpemennnie CYB/I u backend-
pa3paborka/ Modern Database Systems and
Backend Development

Pensnumsieik  (PostgreSQL, MySQL) sxone pemsuusuibik emec (MongoDB, Redis) nepexkopiap.
Python, Java, Node.js Timgepinme ORM apkpuibl JepeKKopiapMeH KyMbIC. KimeHT-cepBepiIik
kocevmnanap yuin REST API sxo6anay. CypaHbIcTapabl OHTAMIaHABIPY, TpaH3aKLIUsIAp, HHICKCTEY.
JlepekkopiiapMeH HHTETpalysIaHFaH 09KeH 1 06ITiMiH a3ipiiey.

Penayuonnvie (PostgreSQOL, MySQL) u nepenayuonnvie (MongoDB, Redis) CYB/]. Paboma ¢ 6azamu
Oannvix uepe3 Python, Java, Node.js ¢ ucnonvsosanuem ORM. I[Ipoexmuposanue REST API ons
KAUEHM-CePEEPHbIX  npuiodicenutl.  Onmumuzayus — 3anpocos,  Mpan3aKyuu, UHOEKCUPOBAHUE.
Paspabomxka backend-uacmu ¢ unmeepayueit CYB/].

Relational (PostgreSQL, MySQL) and non-relational (MongoDB, Redis) databases. Database
operations via Python, Java, Node.js using ORM. REST API design for client-server applications.
Query optimization, transactions, indexing. Backend development with DBMS integration.

HK/KK/KC -
39,49

1
10

KomnsbloTepJik kyiienep
apXHTEKTYpachl/APXUTEKTYpPa KOMIbIOTEPHBIX
cuctem/ Computer Systems Architecture

Ecenrey jxylenepin yHbIMIacThIpy MPUHLUNTEPI: MpolieccopiapablH Mukpoapxutekrypacsl (RISC,
CISC, ARM), mapamnensai ecenreynep (kemesekrinik, GPU), BUpTyanabl skaapl, KAIITEY. OHIMALTIKTI
oaranay (IPC, latency/throughput). 3amanayn OGarpITTap: SHEPTHATHIMII apXUTEKTypaap, TeTeporeHIi
xytenep (CPU+FPGA), OYITTHI 5koHE KBaHTTHIK €CenTeyIep.

Tpunyunsl opeanusayuu 8bI4UCIUMENbHBIX cucmem: Mukpoapxumexkmypa npoyeccopos (RISC, CISC,
ARM), napannenvhvle eviuucienus (muocosioeprocms, GPU), eupmyanvhas namsme, KouUposanue.
Oyenxa  npoussodumenshocmu  (IPC,  3adepoicka/nponycknas — cnocobnocms).  CoepemeHnHble
Hanpaenenus: 9Hepeodpdexmuenvle  apxumexmypul, cemepocenuvie cucmemvl (CPU+FPGA),
obnaunble U KBAHMOGblE GbIYUCTCHUSL.

Principles of computing systems organization: processor microarchitecture (RISC, CISC, ARM),
parallel computing (multicore, GPU), virtual memory, caching. Performance evaluation (IPC,
latency/throughput). Modern trends: energy-efficient architectures, heterogeneous systems
(CPU+FPGA), cloud and quantum computing.

HK/KK/KC —
40,49

1,2

AnnaparTsiK niatdopManap xkoHe nepudepusiibIK
KYPBLUIFbLIAap/ AnapaTHble IJ1aTGOPMBI U
nepugepuiinsie yerpoiicrea/ Hardware Platforms
and Peripheral Devices

Kasipri 3aMaHfbl TIPOIIECCOPNBIK APXUTEKTypajap, YHIICETTEp JKOHE IIMHANBIK HHTepdeicTep.
DHeprusichl3 KajJbl TEXHOJOTHsIaphl MeH cakray kydenepi. Ilepubepusiiblk —KypbUIFbLIAp
CTaHJapTTapbl JKOHE ©3apa opeKeTTecy MpoTOoKouAaphl. Ecentey jkyiienepiH AuMarHOCTHKalay jKOHE
KAHAPTY/BIH TMPAKTHKAIBIK acrekriiepi. IlepcrekrtuBanblk Oarbirrap: [oT-KyphUIFbUIAp KOHE
HelipoMopd Tl ecenrTeyiep. MaMaHIaHABIPBUIFAH MIHIETTEpPre anmaparThlK KOH(GHTypalusuap bl

HK/KK/KC —
40,49

1,2
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OHTAWIAHIBIPY.

Cospemennbie npoyeccopHvie apxXumeKkmypbl, 4Yuncemol u wuHHble unmep@eiicoi. Texnonocuu
9HepeoHe3a8UCUMOll namamu u cucmem xpanenus. Cmanoapmul nepugepuiinblx YCmpouucme u
npomoKOJbl 83AUMOOCUCNEUSL. HpaKmuquKue acnexkmal OUASHOCMUKU u Modepmwauuu
svruucaumenvuvix cucmem. Ilepcnexmuenvie Hanpaenenus: loT-ycmpoiicmea u  Hetipomop@uvie
svruucnenuss. Onmumuzayus annapamusix KOH@uaypayuil 0 CReyuaIu3upoOSanHubLx 3a0ay.

Modern processor architectures, chipsets and bus interfaces. Non-volatile memory technologies and
storage systems. Peripheral device standards and communication protocols. Practical aspects of
computing systems diagnostics and upgrading. Emerging trends: loT devices and neuromorphic
computing. Hardware configuration optimization for specialized tasks.

Komnelorepuik seninep/Komnborepubie cetn/
Computer Networks

Keninik uHOpaKypbUIBIMAAPABL JKoOajlay IaFAblIapblH TYPaKThl JAaMy IPHHIUINTEpiHE COHKec
KaJIBINTACTBIPAbL, JKEJIUIIK ka0abIKTapMeH (KOMMYyTaTopiIap, MapIIpyTH3aTopIiap) ’KoHe SKOJIOTHSUIBIK
tasa okenimik TexHonorusuiapmen (TCP/IP, VLAN, VPN, SDN) TaHbICTBIpaabl. DHEPTUSHBI
yHeMze#TiH Kayincizmik omicrepin (IDS/IPS), sxeminepai MOHHUTOPUHI JKOHE IHAHOCTHKANAY
amicreMenepiH yipereni. ChIMCHI3 jkoHE OYNTTBHIK wiemimiep OolblHmIa OuriM Oepeni, HUQPITBIK
TpancdopManusra, pecypeTapabl YTHIMABI NaiiananyFa jxoHe Ka3ipri KoFaMa SKOJOTHSUIBIK KayarlThl
KOMMYHHKalUsIapra GaFbITTalIFaH TYPAKThI TEICKOMMYHHKAIMSIIBIK JKYHenepi KypyFa bIKIIa eTei.
Dopmupyem HABbIKU NPOESKMUPOBAHUSA CEMEBbIX UHDPACMPYKMYD 8 COOMBEMCMEUU ¢ NPUHYUNAMU
VCMOUUUB020 paA36UMUsl, 3HAKOMUM ¢ 060pY008aHuemM (KOMMYMAMOPs, MAPWPymusamopsl) u
aKonocuuHviMu  cemegvimu  mexronoeusimu  (TCP/IP, VLAN, VPN, SDN). Obyuaem
oHepeoaphexmusuvim memoodam 6ezonachocmu (IDS/IPS), monumopunea u ouacHOCmuxu cemel.
Haem 3nanus no 06ecnpoBOOHLIM U OONAUHLIM DeUleHUAM, CROCOOCMEYS CO30AHUIO YCMOUYUBIX
MENeKOMMYHUKAYUOHHBIX CUCIEM OISl YUPPOoBOl Mpanchopmayuil, payuoHarbHO20 UCNOIb308AHUSL
Pecypcos u IKOI02UHECKU OMBEMCMBEHHBIX KOMMYHUKAYULL 6 COBPEMEHHOM 0Ouecmee.

Develops skills in designing network infrastructures in accordance with sustainable development
principles, introduces equipment (switches, routers) and eco-friendly network technologies (TCP/IP,
VLAN, VPN, SDN). Teaches energy-efficient security methods (IDS/IPS), network monitoring and
diagnostics. Provides knowledge on wireless and cloud solutions, contributing to the creation of
sustainable telecommunication systems for digital transformation, rational resource use and
environmentally responsible communications in modern society.

HK/KK/KC —
41,49

1,2

Keninik :xoHe cepBepuIik Kyiiesepai okimmrisiey/
AIMHHMCTPHPOBAHNE CETEBBIX H CePBEPHBIX
cucrem/ Network and Server Systems
Administration

KopriopaTuBTik opTamapia IKeNUIK JKoHE CepBepiiK pecypcTapibl Oackapy MPUHLUNTEPI.
Buptyanuzanus jxoHe KTacTepH3alusSHbI KOca aFaH/a CepBEPIIIK MemiMaep apXuTeKTypacsl. XKemimik
KbI3METTepAi Oamray »oHE KBI3MET Kepcery omictepi. Karemepre Te3iMIiuTik IeH >XYKTeMe
OayaHCTayblH KaMTaMachl3 ery. MHQpakypbUtbIMabl Oakpliay >KOHE IHATHOCTHKANAy Kypaldaphl.
OKIMIIIiIey Ke31HIET1 akmapaTThIK KayilCi3MiKTiH HeTi3aepi.

Ipunyunvl  ynpaenenuss cemeeviMU U CEPEEPHBIMU  PECYPCAMU 6 KOPHOPAMUBHBIX — CPeodx.
Apxumexkmypa cepeepHbIX pewleHull, SKIOYAs eupmyamuzayuio u Kiacmepusayuro. Memoowr
Hacmpouku u oocayscusanus cemesvlx ciyoico. Obecneuenue omrazoycmouyu8ocmu u OAIAHCUPOBKU
naepysku.  Mucmpymenmor  mMonumopunea —u  ouacnocmuku  ungpacmpykmypol.  OcHogbl
uHpopmayuouHoll 6€30naACHOCMU NPU AOMUHUCTPUPOBAHUU.

Principles of managing network and server resources in corporate environments. Architecture of server
solutions, including virtualization and clustering. Methods for configuring and maintaining network
services. Ensuring fault tolerance and load balancing. Infrastructure monitoring and diagnostic tools.
Fundamentals of information security in administration.

HK/KK/KC —
41,49

1,2

7KacaHIbl HHTEJUIEKT 5K9He MHTEeIeKTYy /bl
syiiesiep/ MckyccTBeHHbIN HHTELIEKT U
HHTeJLIeKTyalbHble cucTeMbl/ Artificial

JKacaHapl HHTEIJICKT TEXHOJOTHSUIAPBIH 33ipJiey jKoHE KOJIaHy CalachIHIa KaCiOM KY3bIpeTTUTIKTepIi
KaJIBIITACTHIPA/Ibl, OFAH MAIIMHAIBIK OKBITY O/ICTepi )KOHE KOTHHTHBTIK JEpeKTepAi OHJIeY Kipemi.
KU-monenbaepiMeH KYMBICTBIH TOJIBIK IMKJIBIH KAMTHABI - JKko0anay MeH OKpITyJaH Oacram

HK/KK/KC —
42,48,50,51,52
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Intelligence and Intelligent Systems

eHJipicTiK XKyitenepre uHTerpauusiayra aeitin. HopMaTUBTIK-KYKBIKTBIK aCHEKTiIep MEH Kayilci3aik
TananTapeiH 3eprreiiai. bimim Gepy camackiHa, OU3HEc-aHATMTHKAFa oHE LU(PIBIK dKOKyHeaepai
OackapyFa apHaJfaH HMHTEIUICKTYaJIbl INEIIiMAEpAl JKacay JaFdbUIapblH  TYPakThl  JaMy
MIPUHIMIITEPiHE COUKEC TaMbITAIbI.

Dopmupyem npogheccuonanvhvle KomMnemeHyuu 6 pazpabomxe u npumenenuu HH-mexnonozuil,
BKIIIOUAST MEMOObl MAUUHHO20 0OVUeHUsT U KOSHUMUSHOU 0bpabomku daunwix. Oxeamviéaem NoaHbll
yukn pabomvr ¢ HH-mooersmu - om npoekmuposanusi u 00yueHus 00 UHmMezpayuu 8
npouzeoocmeennvlie  cucmemvl. H3yuaem  HOpMAmMueHO-npasogvie acnekmvl U mpeOOSaHUs
6e3onacnocmu. Pa3susaem HagviKu CO30aHUSA UHMENLEKIMYANbHBIX peuleHull Ol 00paz08amenbHoll
Cd)epbl, OusHec-aHaIumuKy U ynpaeJjieHus L{M¢p06blﬂ/lu Kocucmemamu 6 coomeemcmeuu cC
npuHyunamu ycmoﬁqueoeo paseumus.

Develops professional competencies in designing and applying Al technologies, including machine
learning methods and cognitive data processing. Covers the full lifecycle of Al models - from design
and training to integration into production systems. Examines regulatory-legal aspects and security
requirements. Enhances skills for creating intelligent solutions for education, business analytics and
digital ecosystem management in accordance with sustainable development principles.

HeiiponasIk :xeJijiep/
Heiiponnsie ceTu/
Neural network

Xacannpl HEHpOH JKeNIEpiHiH maina OONyBIHBIH OHONOTHSUIBIK —AaiFbIIapTTapbl. JKacaHmbl
HEHpOHMBIK Kemninep. bipkadaTTsl koHe KOnKadaTTsl mepcenTponaap. Pannanaer 6a3ucTik GpyHKIMIAD
Herizingeri skeninep. Tipek BekTopiap MamMHaNapel. bacTel KoMmoHeHTTepai Tainay. KoxoHeHHIH
03iH-031 YHBIMIACTHIPY KapTaynapsl. HelipomuHamuKkanbslk Monenbiaep. HeWpoHOBIK kemiieprin
OHMOJIOTHSUTBIK- IIBIH/IBIKKA YKCAC MOJEIbAEPI.

Buonozuueckue npeonocviiku 603HUKHOGEHUS UCKYCCMEEHHbIX HelpoHHbIX cemell. Hckyccmeennvie
Heliponnvie cemu. OOHOCNOUHbIE U MHO20CHOUHble nepyenmpousl. Cemu Ha OCHO8E PAOUATLHBIX
6azucubix  @ynxkyuti. Mawunbl onopuvlx  8ekmopos. AHanuz 21aéHuIX KoMnowenmos. Kapmol
camoopeanusayuu Koxonena. Hetipoounamuueckue modenu. buonozuuecku-npagoonooodnvle mooenu
HelpPOHHbIX cemell.

Biological background of artificial neural networks. Artificial neural network. Single-layer and multi-
layer perceptrons. Networks based on radial basis functions. Support vector machines. Principal
component analysis. Kohonen self-organization maps. Neurodynamic models. Biologically plausible
models of neural networks.

HK/KK/KC —
42,48,50,51,52

4,7

MukpokoHTpoJLIepJepai 6araapaamanay/
IIporpaMmMupoBaHHe MUKPOKOHTPOJLIEPOB/
Microcontroller Programming

MHUKPOKOHTPOJUIEPITIK KYPBUIFBUIAPMEH TaHBICTBIPY. MHKPOKOHTPOJUIEPAIH HETI3ri OJOKTapBIHBIH
KYMBIC TIpUHIHII. Arduino anmaparThIK IUIaTGOPMACHH MIONY. DIEKTPOHABIK KOMIIOHEHTTED MEH
OJIApIBIH KacueTTepi. MUKpPOKOHTpOJUIepiepre apHajFaH OaFqapiaMaiiblK >KacaKTaMaHBI d3ipiey
kypangapsl. Ci TiTiHAE MEKPOKOHTPOJUIEPIIEp i OaFaapiaManay IblH Heri3aepi.

Bseoenue 6 muxpoxoumponnepuvie ycmpoticmea. Ilpumyun  pabomwvi  OCHOSHLIX  0OIOKO8
mukpoxoumponnepa. Q63op annapamnoii naamegopmer Arduino. Dnexmponmvie Komnonenmol u ux
ceoticmea. Hucmpymenmol pazpabomku npoSpammHo2o obecneueHuss Oisi MUKPOKOHMPOJLIEPOS.
OCHOBbI NPOCPAMMUPOBAHUS MUKPOKOHMPOIEp08 Ha s3vbike C.

Introduction to microcontroller devices. Operating principle of microcontroller core components.
Overview of Arduino hardware platform. Electronic components and their properties. Software
development tools for microcontrollers. Fundamentals of microcontroller programming in C.

HK/KK/KC —
43,50,51,52

7,9

10T :xyiienepine apHairan 6argapjaMabIK
KaMTaMachbI3 eTyi xodanay/
ITpoexTHpOBaHNe MPOrPaMMHOI0 ofecnedeHus AJIst
loT cucrem/
10T System Software Design

"Uuateprer 3attap” kipicme. [oT xylienepiHiy anmapaTThIK 06T ®oHe XKEeNUTK TexHomormsuapsl. [oT
Kyienepi yurH GargapiaMaiblkK jkacakraMmanbsl KoH¢urypauwmsuiay. [oT skyiienepi yurin front-end/
back-end koceiminanapein Garnapiamanay. barmapiaManbik KOATBHI Tekcepy skoHe 10T kommanOack!
MEH KYPBUIFBUIAPBIH TEKCEPY.

Bseoenue 6 "Humepnem eewen”. Annapamnas uwacmes u cemegvle mexnonoeuu 10T-cucmem.

HK/KK/KC —
43,50,51,52
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Kongueypayus npoepammmnozo obecneuenus oas 10T-cucmenm. Ipoepammuposanue front-end/back-end
npunoxcenui ona 10T-cucmem. Bepugurayua npoepammnozo kooa u mecmuposanue npurod#ceHull u
ycmpoticms 10T.

Introduction to the Internet of Things. Hardware and networking technologies of 10T systems. Software
configuration for 10T systems. Programming front-end/back-end applications for 10T systems. Software
code verification and testing of loT applications and devices.

Bupryanapl :koHe KeHeHTiJIreH WbIHABIK
TeXHOJOTUsIapbl/
TexHoJ0rHH BUPTYaJIbHOM U 10N0JIHEHHOM
peanbHoCcTH/

Virtual and augmented reality technologies

BupTyanasl jkoHE KEHEHTIINeH IIBIHIBIKTEI KOJIaHy. YKCACTBIKTAp MEH aibIpMAIIBUIBIKTAD.
Buptyannel jxoHe KEHEHTUITeH MIBIHIBIK KOCHIMIIATAphIH o3ipiey. KockiMiua IBIOBIC jKoHE ayauo
rapautypa. Canasik uic e 1oM. AR mnardopmanapsl MeH Gpay3sepiiepi.

Ipumenenue eupmyanvnoii u Oononnenou pearvHocmu. Cxoocmea u pasaudus. Paspabomka
NPUNONCEHUL BUPMYATbHOU U OONOIHEHHOU pedanbHOCmu. J{ONonHeHHblll 36YK U aAyOuo2apHumypa.
Lughposoii 3anax u exyc. AR-nnamgopmul u 6paysepuol.

Use of virtual and augmented reality. Similarities and differences.  Development of virtual and
augmented reality applications. Augmented sound and audio headset. Digital smell and taste. AR
platforms and browsers.

HK/KK/KC —
44,48,50,51,52

7,8

OcnoBsl Unity AR/VR/ Unity AR/VR Fundamentals

Unity oifbIH naMbITy Heriznepi. OHWBIHHBIH HETi3r1 KepiHici MEH (YHKIMOHAIABIFBIH AaMbITy. Unity
xoHe Blender xemerimen 3D kepiHicTepiH Kypy, FalaMAbIK KEHICTIK jkoHe MacmTalray. dusmka,
IpaBHUTALHs, AHUMALUS JKOHE JKapBIKTaHABIPY/Ibl KOAAiThIH Unity MHTEpaKTHBTI OpTaJapbH KYpY.
Ocnosvl paspabomxu uzp ¢ Unity. Paspabomka ocrosnotl cyensvl u gynxyuonana uzpol. Cozdanue 3D-
cyen ¢ ucnoavzosaruem Unity u Blender: erobansnoe npocmpancmeo u macumabuposanue. Cozdanue
unmepaxmusnwix cped ¢ UNity ¢ noddepoickoil uzuxu, epasumayuu, aHuMayuu u 0C6eujeHus.
Fundamentals of game development in Unity. Development of the main scene and game functionality.
Creating 3D scenes using Unity and Blender: global space and scaling. Building interactive
environments in Unity with physics, gravity, animation, and lighting support.

HK/KK/KC —
44,48,50,51,52

8,9

1C 6arpapaamanay/IlporpammupoBanue B 1C/ 1C
Programming

XKyite TtyxeipeiMaamacel. Kondurypammsmen xymbic Herizgepi. Kondurypamms HbicaHgapsl
1C:KocinmopsIH KipiKTipiireH Tiji. AKIapaTThIK KOO Kypy. Imiki skylienep MeH aHBIKTaMalbIKTapabl
xobanay. Yurinep. Ecentepmi kypacteipy. Cypanbictap. Ilimiamepai skacay. O3ipiey Kypaigapsl.
BusHec-ynepicrep MeH Tanceipmanap. Konnan6ans! menriMaepi xeHaey.

Konyenyusi cucmemor. Ocnosul pabomul ¢ kongpueypayueii. O6vekmol KoHpueypayuu. Bempoennoiil
sazvik 1C:IIpeonpusmue. Co3zdanue unpopmayuonnou 6azvl. IIpoexmuposanue noocucmem u
cnpasoynuxkos. Maxemol. @opmuposanue omuemos. 3anpocwl. Ilocmpoenue opm. Hncmpymenmuot
paspabomxku. busnec-npoyeccol u 3a0auu. Omiadxka NPUKIAOHBIX peuteHuil.

System concept. Configuration basics. Configuration objects. 1C:Enterprise embedded language.
Information base creation. Subsystems and reference books design. Layouts. Report generation.
Queries. Forms construction. Development tools. Business processes and tasks. Application solutions
debugging.

HK/KK/KC —
45

59

Kodanapapl 6ackapyaarsbl aKnapaTTbIK
:kyiienep/ngopmanuonnbie cucTeMbl B
ynpasJjiennn npoektamu/Project Management
Information Systems

XKobanapaer OGackapy yiIiH [UQPIBIK Kypamgapibl KojiaHy OOMBIHINA —KY3BIPETTUTIKTepi
KaJIbINTacThipazbl, oran Agile-omictemenepi, pecypcrapiabl xocnapiay jkoHE TOyeKeliepai Oaranay
Kipenmi. ApHaiipl OarmapiaManblk —KypaimapAbl TaijanaHa OTBIPBII, k00a TPOILECTEpiHIH
9KOHOMHUKAIBIK THIMIUTITIH TalgayFa >KOHe OHTaiIaHAbIpyFra yiiperemi. JKoOamapaslH mep3imuepiH,
OIO/DKETIH JKOHE camachlH aBTOMATTAHABIPY JAFAbUIAPBIH JIAMBITAJbl, Oyl OW3HECTIH TYPaKThI
JIaMyblHa apHajfaH TUiMIlI Oackapy JKyilenepiH Kypyra, »XoOalblK KbI3SMETKE WHHOBAIHSIIBIK
TACUIIEP/Ii SHTI3yTe JKoHe jK00aIap bl icke achlpy Ke3iHae pecypcTap/bl YThIMABI MaiaanaHyFa bIKIal
ereni.

Dopmupyem Komnemenyuu 6 npUMeHeHUU Yu@PpPosvix UHCMPYMEHMO8 OJid YNpaeieHus npoekmamu,
sxnouan  Agile-memooonozuu, nianuposanue pecypcog u oyenky puckos. ObOyuaem anaiusy
IKOHOMUYECKOU  3(heKmueHoCmuU U ONMUMU3AYUU NPOEKNHBIX NPOYECcco8 ¢  UCHOIb308AHUEM

HK/KK/KC —
45
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cneyualu3uposanno2o 110. Paszsusaem nasviku asmomamusayuu ynpaeieHus CpoKkamu, b10026Ccemom u
Kauecmeom npoekmos, cnocobcmeysi co30anuio I(PHeKmusHbIX cucmem ypaesienust sk YCmouiueo2o
paseumusi 6u3neca, eHedpeHu}o UHHOBAYUOHHbBIX nooxo0oe 8 nPpOEeKmuy1o oesimenbHOCmb U
PAYUOHATIBHOMY UCNOJIb3068AHUIO peCYypCo6 npu pediuzayu npoeKmoe.

Develops competencies in using digital tools for project management, including Agile methodologies,
resource planning and risk assessment. Teaches analysis of economic efficiency and optimization of
project processes using specialized software. Enhances skills in automating management of project
timelines, budgets and quality, contributing to creation of effective management systems for
sustainable business development, implementation of innovative approaches to project activities, and
rational use of resources in project implementation.

Android ymin MOOHIbI KOCHIMIIATAPABI
a3ipsey/Pa3zpadoTka MOOMIBLHBIX MPUJIOKEHUH s
Android/Android Mobile App Development

Android mnardopmaceinna Oarmapnamanay Herizgepi. Android Studio opracel. Ilaiinananyrusr
uHTepQeiciH jxacay. AHUManus, rpaduka xoHe AbI0bIc 3¢ dexrinepi. SQLite nepekkopsl. Moomibai
KYPBUIFBIIAP/BIH aNIapaTThIK KypamMIacTapbIMeH XyMbIc. MOOMIbII KOCBIMITATApIbl TEKCEPy KoHE
xeHzey oxicrepi. Google Play-ze xapusiiay xoHe KOJIIaHYIIbUIAPFa Tapary.

Ocnoevl  npoepammuposanuss nod Android. Cpeoa paspadomxu Android Studio. Coszodanue
NOIb308aMeENbCK020 unmepgetica. Anumayust, epagura u 3eykosvie spdpexmoi. baza dannvix SQLIite.
Paboma ¢ annapamueiMu KOMROHEHMAMU MOOUTLHBIX Yycmpoucms. Memoovl mecmuposanus u
omnadku mobunbHbLX npunoxcenuil. ITyoruxayus u pacnpocmpanenue ¢ Google Play.

Fundamentals of Android programming. Android Studio development environment. User interface
creation. Animation, graphics and sound effects. SQLite database. Working with mobile device
hardware components. Mobile application testing and debugging methods. Publishing and distribution
on Google Play.

HK/KK/KC —
46,48
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iOS ywin mo0uiIbAi KocsIMIagapasl d3ipJey/
Pa3pa6oTka MOOMIbHBIX Npuaoxkenuii 1ias i0S/iOS
Mobile App Development

Swift timinig Herizaepi. [llapTTe! oneparopnap. Huknaik korcTpykuusitap. Ce3aikTep MEeH KHHAKTap.
XKexke kiacc nen crpykrypaiap. Xcode xo6acein Kypy. MHTEpdEc KypacTepy. IMYISTOPMEH SKYMBIC
icrey. Xcode opraceiH/Ia qU3aiiH yAriaepid KoJIaHy.

Ocnogvl szvika SWift. Venosnvie onepamopwi. Luxauueckue xoncmpyryuu. Croeapu u MAccugbl.
THonvzosamenvckue knaccol u cmpykmypul. Cozoanue npoexma ¢ Xcode. ITocmpoenue unmepdbeiica.
Paboma ¢ smynsmopom. Ipumenenue nammepnos npoekmuposanus 6 cpede Xcode.

Fundamentals of Swift language. Conditional operators. Loop constructs. Dictionaries and arrays.
Custom classes and structures. Xcode project creation. Interface building. Emulator operation.
Applying design patterns in Xcode environment.

HK/KK/KC —
46,48

8,9

BarpapiaamaibIk KaMTamMachI3 eTyai asipiey
TexHoJorusiapsl/ TexHosioruu pa3padoTku
nporpamMmMHoro odecneyenusi/Software Development
Technologies

Barnmapnamanslk KaMTaMachl3 €Tyl d3ipiey keseHuepi. bipikripinren ozipney opranaps! (IDE). BK
xobamay, KypacTeIpy, JKeHJEY, TeCTiey, eHri3y skoHe Koinmay. Kox HyckamapslH Oackapy kyitenepi
(VCS). Konreitnepnenaipy texuonorusiiapel (Docker, Kubernetes). barnapaaManibik KypacThIpyIbIH
aBroMarTanasipbuTybl (CI/CD).

Dmanvl paspabomku npozpammnoz2o obecnevenus. Humezpuposannvie cpeovl paspabomxu (1DE).
IIpoexmuposanue, paspabomka, omaaoka, mecmuposaHue, eHeopenue u conposodcoenue I10.
Cucmemovr  konmpons  eepcuti  (VCS).  Texnonozuu xonmeunepuzayuu (Docker, Kubernetes).
Asmomamuzayus céopru I10 (C1/CD).

Software development lifecycle. Integrated Development Environments (IDE). Software design,
development, debugging, testing, deployment and maintenance. Version Control Systems (VCS).
Containerization technologies (Docker, Kubernetes). Software build automation (CI/CD).

HK/KK/KC —
47,48,50,52

59

KypaJjra Kosaay kepcetry/ ConpoBo:xaeHune
NporpaMMHoro ogecriedenust/ Software
Maintenance

[TK-HBI OMipJiK UKIIBIH OapibIK Ke3eHIepiHe Konaay KepceTy Teopusickl MeH Taxipubeci. [TK-Hb
KOJIay KOpCeTy CTaHAapTTaphl, d/icTepi MeH Kypajigapbl. [laliganaHylbiuiapra TEXHUKAIBIK KOJIQy
KOpPCETy XKoHe HHIUASHTTEp Al oHzey. [Ipobiaemanapas! Tanaay, KyxkaTray skoHe Koto aaictepi. [IK-HbI
OKiMIITJIey JKOHE JKAaHapTy, OpTaiap apachlHna Murpanuvs. MOHHTOPHHT, PE3EPBTIK KeIlipMe jkacay

HK/KK/KC —
47,48,50,52

2,6
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JKOHE KajmblHa Kendripy Kypanmapel. JKyitenepai kommay Kes3iHAeri akmaparThlK —Kayincismik
npuHLUnTepi. binim 6azanapsiH Kypy yoHe KbI3MET KOPCETY CarachbIHbIH METPUKaIapPhI.

Teopus u npakmuka conpogodicoenus 110 na ecex smanax scusnenno2o yuxkia. Cmanoapmol, Memoowvl
u cpeocmea conposoxcoenusn I10. Opeanuszayus mexHuueckol Nno00epxHCcKUu noav3ogamenei u
obpabomku  uHyuoenmos. Memoodvl auanuza, OOKYMEHMUPOBAHUS U YCMPAHEHUs. NpooJem.
Aomunucmpupoganue u o6noerenue 110, muepayus mexncoy cpedamu. Uncmpymenmol MoHumopunea,
Pe3ePeHO20 KONUposawusi u eoccmanoeienus. IIlpunyunvt unpopmayuontol 0OezonacHocmu npu
conpogodicoenuu cucmem. Popmuposanue 6a3 3HAHUL U MEMPUK KAYECMBEA 0OCTYIHCUBAHUSL.

Theory and practice of software maintenance throughout all stages of the lifecycle. Standards, methods,
and tools for software maintenance. Organization of technical support for users and incident
management. Methods for analyzing, documenting, and resolving issues. Software administration and
updates, migration between environments. Monitoring, backup, and recovery tools. Principles of
information security in system maintenance. Building knowledge bases and service quality metrics.
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