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Kpennut

Monni caHbl/
SHHIA . . Konuue AkaieMHSIJIBIK ..
IUKJIBI/ lonnin koawl/ | Ilonaepain aTaysl/ cTBO Menzin/ OKpITY Tini
Huxa Koa HaunmenoBanue KDEIUTO Kypc/ Kypc / Axa el\fuqecxm‘/i /s13bIK IIpepexBusurrep /IpepexBusursl /Pre- Hocrpexsusurtep / HocTpekBusutobl/ Post-
AUCHHTITHH/ aucuMmIMEbl | gucuumiuna/ Name P ll:/ Course iepuou/ usyqenuns/Stud requisitions requisitions
'I;jr;secti:y::ilrc]aegf Discipline code | of disciplines Amount Academic period y language
P of
credits
DKOHOMHMKA 5KoHE Binim BistiM a/tyIbIHbL Binim Aure6pa sxoHe reomeTpus /Anrebpa u
KoCImKepiik Herizaepi AJyIBIHBIH . Hy H ATy IIBIHBIH reomerpusi/ Algebra and geometry 1C 6arnapnamanay/IIporpammupoBanue B 1C
/OCHOBBI 9KOHOMHKH TaHIAYbl 62;};[)2]1]21 /o TaHaAYbI (AG/AG/AG) Programming in 1C (1CB/P1C/P1C)
EKN/ OEP/ u Goiipama / ITo 6otibinmma / [To
FEE MpeANPUHUMATEILCTB S BEIOOpPY Bgl6quy rocs/ BBIOOPY Koo 5
o/ Fundamentals of 00y4aroIerocs obyHaromeroc o0yJaromerocs . ODaIapALI bacKapyaarbl aKMapaTIbik
Economics and / By student's By _Student S / By student's MaremaTHKaIbIK Tanaay/Ma_TeMamqecmn xy#enep/UHpopMaLnOHHBIE CHCTEMBI B
entrepreneurship option option option anaim3s/Mathematical analysis (MT /MA/MA) | ynpasienun npoektamu/Information systems in
project management (ZhBAZh/ISUP/ISPM)
AKnapatThIK KayilCi3/iK KoHe aKmapaTThl
Chibaitnac Binim Bini Binim ®unocodus/ Punocodus/ Philosophy (Fil/ Fil | xopray/HupopmaunoHHas 6e30MaCHOCTb U 3aIHTA
KEMKOPJIBIKKA KapChl ANy IIBIHBIH JHM ATy ILIHBIH ATy ILIBIHBIH / Phil) undopmaumu/ Information security and information
MOJICHHETTIH Herizzepi TaH/JaybI Tanaayst TaHJaybl protection (AKAK/IBZI / ISIP)
o 6oiipiHIna / [To o - - -
SZhKMN/ /OCHOBBI 5 6oiibinima / ITo 160 6oiipiHina / [To AKMapaTThl KOpFay Herizaiepi :aHe 3UsTKePIIiK
OAK/ FACC AHTUKOPPYILIUOHHON BBIOOPY 06yq'flzmerocsn/ BBIOOPY MeHLIIKTI 6ackapy/ OCHOBBI 321U Tl HHOPMALUH
KynbTypbl/Fundamenta 00yyaroIerocs \ obyyaromerocs ¥ ypaBlleHHe HHTEILIEKTyaIbH oM
; - ) By student's ) . .
Is of anti-corruption / By student's ontion / By student's cobcrennocteio/ Fundamentals of information
culture option P option protection and intellectual property management
(AKNZMB/ OZIUIS/FIPIPM)
AKnapatThIK KayilcCi3/IiK )KoHE aKIapaTThl
Binim - Binim KazaxcTan Tapuxsl /Mcropus Kasaxcrana Kopray/MHpopmannoHHas 6€301acHOCTb U 3alUTa
KBII/ 00, . - - -
/ GED A ATy IIBIHBIH TE;HI“: a:IyLUHHMH ATy IIBIHBIH /History of Kazakhstan (KZT / IKz / HKz) undopmaunu/ Information security and information
KyKpIK TaHAAYBI 60;11}2,11121 /o TaHAaybl protection (AKAK/IBZI / ISIP)
KN/ OP/ FL Heri3nepi/OcHOBbI 5 6oitprama / Io Bb1Go Ooiipinma / 1o AKnapaTThl KOpFay HEris/iepi ;KoHe 3UATKEPIIiK
npasa/Fundamentals BBIOOPY o6y e?}zmeroc;l / BBIOOPY MeHIIIKTi 6acKapy/ OCHOBBI 3aIIUTH HHYOPMAITHU
of law 00y4alomerocs Byystu dent's obyuwatomerocss | Oneymerrany/Cormosorus/Sociology U yIpaBJIeHUE HHTEIUIEKTyaIbH O
/ By student's option / By student's (Ale/Soc/Soc) coocTBeHHOCThIO/Fundamentals of information
option option protection and intellectual property management
(AKNZMB/ OZIUIS/FIPIPM)
KOOI JKoHe f;;lxmnmn BinimM anymsiHbIH Zf;lzmnbm ®usuka/duznxa/Physics(Fiz/Fiz /Phy) fé{}g;:é?;fpp)r ay/Oxpana Tpyza /Labour protection
R R TaHJaybl
TipuIimiK Kayincisairi TaHaaysl . TaHJaybl C - P
ETK/EBZh [Oxonorust u GoiibiHmIa / 1o Ooitbuina / ITo Goitprrma / ITo 18 IKOCITIOPHIAAPBITIA CHOCKT! KOpray
JELS 5 5 5 BBIOOpY 6 JKOHIHZETT )KYMBICTBI YilbIMIacThIpy/ OpraHusanus
C30MACHOCTD BbIOOPY obyuatorerocs / BhIoOpY PaboTHI IO OXpaHe TPyJa Ha MPeANPUITHSIX
SKU3HHIEATEILHOCTH/ oby4arorerocs : oOyuaromerocs /0 .. £ X on lab .
Ecology and life safety / By student's By student's / By student's orpacm/ Organization ofwork on labor protection
option option ontion at the enterprises of the
P p industry(SKEKZhU/OROTPO/OWLPEI)
Feinbivu 3eprrey binim Binim anymsieiE | Binim AKNapaTThIK-KOMMyYHHKAI[HAJIBIK ..
- . BupTyans! )KoHE KEHEHTIIIeH MIBIHIBIK
Herizaepi/ OCHOBBI ATy IIBIHBIH TaHJaybl QITy LIBIHBIH texHonorusuiap/MupopmarorHo- .
GZN/ ONI/ o . TEXHONOTHsaphl/ T eXHONOT MU BUPTYaJIbHOU 1
HayYHBIX 5 TaHJaybl Goiterrma / ITo TaHJaybl KOMMYHHKalnoHHbIe TexHonoruu/ Information N .
FSR . o o L - JIOTIOJTHEHHO# peanbHOCTH/ Virtual and augmented
HCCIIeOBaHMI/ Goiipramma / 1o BBIOOPY 6oitpiamma / 1o and communication technologies (A-KT /I- . ]
reality technologies (VKSHT/TVDR/VART)
Fundamentals of BBIOOPY oOyuarorerocst / BBIOOPY KT/I-CT)




scientific research o0y4aroierocs By student's o0yuaromierocs
/ By student's option / By student's Unity AR/VR meriznepi/ Ocuoer Unity AR/VR/
option option Unity AR/VR basics (UArVrN/OUArVr/UArVrB)
OBB 6a3aceiHarsl OaraapiaaMalblK KeIeHAepiH
Kypy/Pa3paboTka nporpaMMHBIX KOMIUIEKCOB Ha
Aure6pa sxoHe reomeTpus /Anrebpa u 6ase OOII/Development of software systems based
Birim o Birim reomerpus/ Algebra and geometry on object-oriented
C# Garmapnamanay ATy IIBIHBIH ElﬂlhiaaHY;I::HblH ATy IIBIHBIH (AG/AG/AG) programming/(OBBBK/RPKBOOP/DSSOOP)
TEXHOJIOTHSCH/ TaHJaybl 601‘/'[1;:1{11 Z/ o — AJTOpUTMIIED, IEPEKTED KYPBUILIMBI KOHE
Texnonorus Goiipiama/ ITo Gotibinmma/ ITo Gar napitamasay/ AJropu MBI, CTPYKTYpBL .
CBT/TPC/CPT BbIOODY JAHHBIX U Iporpammuposanue/Algorithms, OO6BekTiNi-0arbITTHIK Oaraapinamanay/ OObeKTHO-
[IPOrpaMMHU POBAHHUS BBIOOPY 6 / BBIOOPY ) -
C#/ C# programming oByuarorerocs/ o é"‘i‘gﬁ;ﬁgﬂ oGyuaromerocs/ data structures and programming (ADKB OPHEHTHPOBAHHOE l_'[porpaMMPlpOBaHI/Ie/ Object-
technology By student's yo o By student's /ASDP/ASDP) oriented programming (OBB/OOP/OOP)
option P option
BI1/ B/ /BS OBb 6a3acbiHaars! GarapiaaManslk KeleHaepin
Kypy/Pa3paboTka nporpaMMHBIX KOMIIEKCOB Ha
Anrebpa sxoHe reoMerpus /Anredpa u 6ase OOII/Development of software systems based
. . reomerpust/ Algebra and geometry on object-oriented
bimim BintiM anmyIibIHbIH BiniM (AG/AG/AG) programming/(OBBBK/RPKBOOP/DSSOOP)
. . aJ'lylLll)lHl:IH aJ'lyLleIHI:IH
C++ Tininge TaHJaybl TaHIAvL Asroputmzep, epeKTep KypbUIbIMBI KIHE
Garapnamaay/ Taraay®l 6oiipimma/ ITo Tanzay Oarapnamanay/ AnropuTMbl, CTPyKTYpb
Goiipama/ ITo 6oiipiHa/ ITo f .
CTP/PYaC/PC | IlporpammupoBanue p BBIOOPY 6 JaHHBIX U IporpaMMupoBanue/Algorithms, OO6BekTiNi-0arbITTHIK Oaraapiaamanay/ OGbeKTHO-
Ha si3bike C++/ 6 BHIOOPY / obyuarorerocs/ 6 BBIOOPY / data structures and programming (ADKB OpHEHTHPOBaHHOE MporpammupoBanue/ Object-
Programming in C++ obyHaiomerocs By student's ODYHAIOMIEroca/ |/ Agpp/ASDP) oriented programming (OBB/OOP/OOP)
By student's - By student's
- option -
option option
OBb 6a3acsiHOars! Anroputmaep, 1epeKkTep Ky pblIbIMbI )KIHE
6ar;[apna1\4am>n< binim BitiM atyrsima binim Oarapnamanay/ AnropuTMel, CTPYKTYPBI
KeIIeHIepiH Kypy/ ATy IIBIHBIH MLV ATy IIBIHBIH JIaHHBIX U mporpammupoBanue/Algorithms,
OBBBK/ Pa3pabotka TaHAAYBI 60511,;112:112 / Tlo TaHAAYbI data structures and programming (ADKB Java 6arnapnamanay/IIporpaMmupoBaHye Ha
MPOrPaMMHBIX Goiibiama/ Ilo 6oiipiHna/ ITo /ASDP/ASDP) JAVA/Java programming (JB/PJ/JP)
RPKBOOP/DS BBIOOPY
SOOP KOMIIIEKCOB Ha 0aze BEIOOpPY oBVHAIOErOCs/ BEIOOPY
OOIVl/ Development of obyuatomerocs/ éﬂi stnge;t's obyuvaromerocs/
BIl/BM /BS software systems By student's y stu By student's
> - option .
based on object- option option
oriented programming
OOBeKTLNI-0aFBITTHIK Binim Binim AKIapaTThIK-KOMMYHUKAIHAIBIK
OBR/ OOP/ Oarmapnamanay/ AJTyIIBIHBIH ATy mBIHbIH TexHonorusnap/MupopManonHo- _
OO0BEKTHO- TaHJIaybl 2 KOMMYHHKallMOHHBIE TexHosoruu/Information
OO0P N TaHIaybl . .
OpHEHTHPOBAHHOE Goiisrama/ ITo Sofibmma and communication technologies (A-KT /I- Java 6arnapnamanay/[I[porpaMmupoBanue Ha
MpOrpaMMHpOBaHue/ BBIOOPY KT/I-CT) JAVA/Java programming (JB/PJ/JP)




Object-oriented obyuarorerocs/ AnroputMmaep, IepeKTep KYPbUIbIMbI )KIHE
programming By student's Garnapnamainay/ AIrOpUTMEL, CTPYKTYPBI
option JaHHBIX U IIporpamMMupoBanue/Algorithms,
data structures and programming (ADKB
/ASDP/ASDP)
Binim Bii Binim AKIapaTThIK-KOMM YHUKALUAJIBIK
1J1iM aJryIIbIHBIH :
3D monenbaey Y ILIBIHEIH TaHAaybl ally HIbIHBIR rexuonoruanap/Uupopuanono Jinf . Jluriom ansiHaars! npaktuka / [pexaumuiomuas
i i TanJaybl 6oii / Tlo Tan/aybl KOMMYHHUKALHOHHBIC TCXHOIOMHH/ N ormation npaktuka / Predegree practice (DAP / PP / PP)
3DMy/S3DM/3 | KYHenepi/Cucremst Goitbima/ Tlo OUbIHILA Goitbima/ Tlo | and communication technologies (A-KT /I-
3D BBIOODY KT/I-CT
DMS BBIOOpY BBIOOPY )
MozempoBanust/3D OBVaRIOMEr0cs/ obyuarorerocs/ 0By aaIOMOr0cs/
modeling systems yHaiom \ By student's yHaom \
By student's option By student's
BII/BJI/BS option P option
Binim - binim AKIaparTThIK-KOMMYHHUKAI[HAJIbIK
Binim anyisiHbi /VdopvatmonHo-
o0 isx o || | aonmnibnone | o s s e
i L " / Pred tice (DAP /PP / PP
3DMT/ T3DM/ ;.ex}mnomﬂc“/ Goiisrama/ ITo Goitetrma/ Tlo Goiibiamma/ [To and communication technologies (A-KT /I- npakriia / Predegree practice ( )
3DMT exronorns 3D BEIOOPY Bibopy BBIOOPY KT/I-CT)
MAX/ 3D MAX obyuarorerocs/
oOyuarorerocs/ ) o0yuatomerocs/
technology \ By student's \
By student's - By student's
. option -
option option
Anre6pa sxxoHe reoMerpus /Anredpa u KomnbroTepitik Moaenbaey Herisaepi/ OcHOBBI
reomerpust/ Algebra and geometry KOMIIbIOTEpHOr0 Mozaemposanus/ Fundamentals of
Biim . Binim (AG/AG/AG) computer modeling (KMN/ OKM/ FCM)
Binim amynibiHbIg A
Ty IIBIHBIH AHIAYEL ATy IbIHBIH JITOPUTMED, AEPEKTEP KYPHUILIMBI )KOHE
Onepanusabl 3epTrey/ TaHAaybl Tanaay TaHAaybl Oarnapnamanay/ ANropuTMBI, CTPYKTYPbI
o 6oitpmma/ ITo . -
0Z/10/RO Hccnenoanune 6oiipiHna/ ITo 6 6oiibiHina/ ITo JIaHHBIX M porpammuposanue/Algorithms, MaremaTukaslK MoJelbIey/ MaTemaTuyeckoe
oneparun/ Research BBIOOPY 6 BBISOPY / BBIOOPY data structures and programming (ADKB mozaemuposanue/ Mathematical modeling (MM
of operations o0yuarorerocs/ 00yHaloLIerocs obyuaromerocs/ | /ASDP/ASDP) MM/ MM)
\ By student's .
By student's - By student's
- option -
option option
BI1/B1/BS Aunrebpa xaHe reomerpusi /Anredpa u Kommsrorepuik Mmopensaey uerizaepi/ OCHOBBI
reometpusi/ Algebra and geometry KOMIbIoTepHOr0 Moaenuposanus/ Fundamentals of
Bigim Bini Binim (AG/AG/AG) computer modeling (KMN/ OKM/ FCM)
ANy LIBIHBIH lﬂlMan'Iy;.HLIHLIH Ty IIBIHBIH Anroputmzep, AepeKTep KYpbUIBIMBI jKoHE
OHraitnanapipy TaHAaybl 6 Tant y;’ln TaHJaybl 6argapnamainay/ AIrOpUTMBL, CTPYKTYPBI
OA/ MO /OM anicrepi/ Metozbt Goiisrama/ ITo 014511{611121 0 Goipamma/ ITo JaHHBIX M porpammuposanue/Algorithms, MatemaTuKanIbIK Mogenbaey/ MaremaTuaeckoe
ONTHMU3ATIHH/ BEIGOPY 5 BRIOOPY ﬂ/ BEIGOPY data structures and programming (ADKB Mozemmpoarue/ Mathematical modeling (MM
Optimization methods o0yuyarormerocs/ obyHaiomeroc obyuaromerocs/ | /ASDP/ASDP) /MM/ MM)
\ By student's .
By student's - By student's
- option .
option option
Web kocsmvmanapst Binim BiimM anymsiHbIH Binim AnroputMmep, IepeKkTep KYphUIbIMBI )KHE
WEBKAT/RT 33ipiey KaHe TecTiney aJTyIIBIHBIH TaHIaybl ATy IIBIHBIH Oarapnamanay/ AIropuT™bl, CTPYKTYPBI
BITI/BJ /BS WEBP/WEBA | Pazpabotka u TaHJIaybl 6oiipiHma/ ITo TaHIaybl JAHHBIX U IporpamMMmupoBanue/Algorithms,
DT TectupoBanne Web Ooitbiamma/ Ilo BBIOOpY 6oiipiHmma/ ITo data structures and programming (ADKB Java 6arnapnamanay/IIporpaMMupoBaHue Ha
npioxernit/ Web BBIOOPY o0yuarorerocs/ BBIOOPY /ASDP/ASDP) JAVA/Java programming (JB/PJ/JP)




application oOyuatomerocs/ By student's obyuwaromerocst/ | AKIapaTThIK-KOMMYHUKAI[HAJIBIK
development and By student's option By student's texHonorusuiap/MupopmaosHo- Android ymiz MOOHIBAI KOCEIMINIANapAbI
testing option option KOMMYHHKannoHHble TexHonorun/Information | o3ipiey/Pa3paborka MOOMIIBHBIX IIPUIOKEHUH ISt
and communication technologies (A-KT /I- Android/Development of mobile applications for
KT/I-CT) Android (AMKA/RMPA/DMAA)
10S yrmuin MOGHIBAI KOCBIMILIATAP/IEI d3ipiey/
PazpaboTka MOOHMIIBHBIX ITPUIIOKECHHIM JIIst
10S/Development of mobile applications for 10S
(losMKA/RMPIlos/DMAI 0s)
AJroput™MIep, 1epeKTep KYPhUIBIMBI JKOHE
Garnapnamainay/ AIropuTMBl, CTPYKTYPB
JaHHBIX U porpamMMupoBanue/Algorithms,
Birim o Bisinm data structures and programming (ADKB Java Garnapnamanay/[IporpaMMupoBaHue Ha
ATy IIBIHBIH Binim amynrsiHbiy ANy IBHEIR /ASDP/ASDP) JAVA/Java programming (JB/PJ/JP)
HUurepuer- TaHAaybl AKIapaTTbIK-KOMM yHUKAI[UAJIBIK
TaHAaYbl o TaHAAYbI . . .
rexnonorustap/Murep Goitpmma/ o Goitbrrua/ Tlo Gotisuma/ Ilo texHosnorusuiap/MupopmanosHo- Android ymiH MoOHIBAI KOCBIMIIANIAP/IBI
ITATAT HET BLIGOPY BLIOOpY BEIGOPY KOMMYHHKaL[MOHHbIe TexHooruu/Information a3ipuiey/Pa3paboTka MOOHIBEHBIX IIPHIOKEHHIT AT
TexHosorum/Internet oByuarorerocs/ 06Y‘Ia*0HIeF°'Cﬂ/ oGyuaromerocs/ | and communication technologies (A-KT /1- Android/Development of mobile applications for
technologies By student's By student's By students  |_KT/I-CT) Android (AMKA/RMPA/DMAA)
option option option : : :
I10S yin MoGHIBII KOCBIMIIANAP/BI 33ipey/
Pa3paboTka MOOMIIBHBIX MTPUITOKEHUH 115
10S/Development of mobile applications for I0S
(losMKA/RMPIlos/DMAI 0s)
Binim .. Binim Android yiH MOOMITBI KOCBIMIIIANap/bl
Binim amymbIHbIR . . o
ATy IIBIHBIH ATUIAVEL ATy IIBIHBIH JluckperTik MaTeMaTHKa//luckpeTHas a3ipney/Pa3paboTka MOOMIBLHBIX IPHIOKEHUH A1
Onepanusiibik TaHIaybl 60f e Z / o TaHJaybl maTematuka/Discrete mathematics Android/Development of mobile applications for
01/ 0S/ 0S Kyitenep/Onepanmon Goiibtma/ Tlo o Goitbrma/ o | (DM/DM/DM) Android (AMKA/RMPA/DMAA)
bie cucreMbr/Operating BBIOOPY 06va0 I::}rlocyl / BBIOOPY . . .
systems obyuatomerocs/ y4arowy ' oGyuaromerocs/ 10S ywin mobuibai Kocummanapublvsmpney/
By student's By student’s By student's Pa3paboTKa MOOHJIbHBIX PHIIOKEHHI 11
option option option 10S/Development of mobile applications for I0S
BIT/ B/ BS (losMKA/RMPIlos/DMAI0s)
binim .. Binim Android ymiz MOOHIbAI KOCBIMIIANAPABI
Binim amymbHbIH . . o
ATy IIBIHBIH ArAYEL aJTyIIBbIHBIH JluckperTik MaTeMaTHKa//lucKpeTHas a3ipney/Pa3paboTka MOOHIBHBIX IPHIOKECHUH AT
Linux TaHAAYbI 6 Tarnay I TaHIaybl matematrka/Discrete mathematics Android/Development of mobile applications for
ux Goiiraua/ Io OHbIHIIA/ 110 Goitpima/ [Io | (DM/DM/DM) Android (AMKA/RMPA/DMAA)
LN/OL/LB H?I"ISZ[CPI/OCHOB'LI BHIGOpY BBIOOPY BHIGOPY
Linux/Linux basics oByamomerocs/ 06Y‘13101HCF<?C’1/ oByuatomerocs/ 10S yuris MoGHBII Kocmmmanapumuezipney/
By student's By stu_dent S By student's Pa3paboTka MOOMIIBHBIX ITPUIOKCHUH IS
option option option 10S/Development of mobile applications for IOS
(losMKA/RMPlos/DMAI0s)
) Binim o Bimim AKIapaTThIK-KOMMYHUKAI[HAIBIK
KOMHLIOTepJ'IlK. . P—— bimim amymbiHbIH P——— TexHoTOrHsap/MHpOPMALIOHHO-
MojieNbey Herizaepi/ Tanays Tanzaybl TaHzayHl KOMMYHHUKalMOHHbIE TexHOoruH/Information
KMN/ OKM/ | Ocrosst Goitpmma/ TTo Goiibtra/ Io Goiemma/ [Io | and communication technologies (A-KT /I- JIMILIOM aJibIHAAFbI IpakTHKa / [IpeaumioMnast
BII/BA/BS FCM KOMIILIOTEPHOT O BEIGOPY BEIGOPY BEIGOPY KT/I-CT) npakrrka / Predegree practice (DAP / PP / PP)
MO POBAHUS/ obyuatomerocs/
Fundamentals of 06}"1310“16“?“1/ By student's 06)"131011151"(?0’[/ JluckpeTrik MaTemaTuka/JlucKkperHas
computer modeling By student’s option By student’s martemaTuka/Discrete mathematics
option option (DM/DM/DM)




AJroputmzep, 1epeKTep KYphUIbIMEL )KOHE
Garnapnamainay/ AIrOpUTMEL, CTPYKTYPBI
JaHHBIX U IIporpamMMupoBanue/Algorithms,
data structures and programming (ADKB
/ASDP/ASDP)

AKIaparThIK-KOMMYHHUKAI[HAJIbIK
Texronorusap/MapopMainoHHo-
KOMMYHHKalHOHHBIE TexHoJoruu/Information

M binim BiniM anynibHbH biim and communication technologies (A-KT /I- JluruioM asapiHaars! npaktuka / pemqtumiomuas
aTeMaTHK/aHHK Y ILIBIHEIH TaHAaybl Ay WBIHDIR KT/I-CT) npaktuka / Predegree practice (DAP / PP / PP)
Monembacy Taraybt Gotibiama/ ITo Taruaybt Jluckperrik Matematuka/J/luckpernas
MaremaTuueckoe Goiipiama/ ITo Gotibinmma/ ITo . .
MM /IMM/ MM - BBIGO BBIOODPY BBI6O Mmarematuka/Discrete mathematics
ACIPOX Py obyuarorerocs/ Py (DM/DM/DM)
Mathematical obyuarorerocs;/ By student's o0yuaromerocs/ y
modeling By student's Y stu By student's JITOPUTMED, IePEKTEP KYPHUIBLIMBI JKOHE
. option : GarnapnaMainay/ AIropuTMBl, CTPYKTYPBI
option option /
JaHHBIX U porpamMmupoBanue/Algorithms,
data structures and programming (ADKB
/ASDP/ASDP)
Yorken epextepri - . Anroputmzep, AepeKTep KYpbUIbIMBI JKOHE o
binim - binim Garnapnamainay/ AIropuTMbl, CTPYKTYPbI barapnamainslK KaMTamMacel3 €Tyl a3ipiey
OHJICY JKOHE caKTay Binim amymbiHbIg .
ATy IIBIHBIH QITYIIBIHBIH JIaHHBIX M IporpaMmMupoanue/Algorithms, TexHonorusapsl/ TexHonoruu pazpaboTku
TEXHOJIOTUsiIaphl/ Y TaHAaYbI Y .
T TaHAAYbI 6oii T TaHAAYbI data structures and programming (ADKB nporpaMMHoro obecnedenus/Software
YDOST/TOXB | . SxHonorun Goitbrma/ o OHbIHILIA/ 110 Goiipmma/ [lo | /ASDP/ASDP) development technologies (BKEAT/TRPO/SDT)
00paboTku u BBIOO)
D/TPSBD P BBIOOPY Py BBIOOPY IoT xyiienepine apHasraH OaraapiaManbiK
XpaHeHHs OoMbIIMX obyuarorerocs/ . . B
. oOyuarorerocs/ \ obyuaromierocs/ | AKmapaTThIK XKy#enepaeri aepexkrep 6azacst/ KamTaMachI3 eTyi sxobanay/ IIpoektupoBanue
naunbix/ Technologies ’ By student's \
for processing and By stu_dent S option By stu_dent S Bazpr naHubIX B uH(bopmaum)HHux cucremax/ nporpamMmmHoro odecredenns ais loT cucrem/
storing big data option option Databases in information systems Software design for IOT systems(IoTZhABKEZh/
BIT/BJ1/BS (AZhDB/BDIS/DBIS) PPOIoTS/ SDIoTS)
AnropuTMep, A1epeKTep KYpbUIBIMbI jKOHE
binim Bimi binim Garaapaamanay/ AJrOPUTMBI, CTPYKTYPbI Barnapnamalbik KAMTaMachl3 eTyji 3ipiey
1ITiM aITyITBIHBIH .
aJTyLIbIHBIH TaHaYBI aJTyIIBIHBIH JIAaHHBIX U Iporpammuposanue/Algorithms, TexHonorusapsl/ TexHonoruu pa3paborTku
TaHJaybl . TaHIaybl data structures and programming (ADKB nporpaMmmHoro ooecreudenus/Software
R Garnapnamanay/ . 6oiipiHna/ ITo . .
6oiibHmra/ ITo 6oiterama/ ITo | /ASDP/ASDP) development technologies (BKEAT/TRPO/SDT)
RB/PR/ PR IporpamMmmupoBanue BBIOOPY — -
R/Programming R BBIOODPY oByuaiomerocs/ BBIOOPY IoT sxyiienepine apHasIFaH GarmapIaMaibIK
obyuatorerocs/ By student's oOyuaromerocs/ AKnaparThIK Ky#Henepaeri gepexrep 6azacnl/ KamTamachl3 eryai xxobanay/ [IpoektupoBanue
By student’s option By student’s Basbl JaHHbIX B HHYOPMALMOHHBIX cucTeMax/ | mporpammHoro obecnedenus as [oT cucrem/
option option Databases in information systems Software design for IOT systems(IoTZhABKEZh/
(AZhDB/BDIS/DBIS) PPOIoTS/ SDIoTS)
Cama Oky npakTukacsl/ YyeOHas
KaCIMmopbIHIapbIHAa npaktuka/Educational practice (OPr / Upr/ EPr
eHOEeKTI Kopray Bimint Binim Oupipicrik npakruka 1 /[Ipou3BoncTBeHHAS
JKOHIHIET] JKYMBICTBI binim amynisHbIH mpaxrtuka 1 /Industrial practice 1 (Opr/ PPr/
WBIMIACTBIPY/ @Iy HIBIHLIH TaHJaybl ATYHIBIHEIR 1Pr)
¥ TaHaaysl . TaHJaybl
SKEKZhU / Opranusarus padoTs N Goitpramal ITo .
6oitbiHma/ ITo Goitprrma/ ITo
BITI/BJ /BS OROTPO 110 OXpaHe TpyAa Ha BBIOOpY
BBIOOpY BBIOODY
/OWLPEI MIPEATIPUSTHSIX obyuarormerocst/
. obyuaromerocst/ ! obyuaromerocs/
orpacnu/ Organization \ By student's \
By student's - By student's
of work on labor option option option

protection at the
enterprises of the
industry

OHnpipicrik npaktuka 2 /[Ipon3BoCcTBEHHAS
mpaxrtuka 2 /Industrial practice 2 (Opr/ PPr/
1Pr)




Oky npakrtrkacsl/ YueOHast

BiniM BiniM anymisIHEH Binim npaktuka/Educational practice (OPr / Upr/
ATy LLIBIHBIH AV QUIy LIBIHBIH EPY)
. TaHIAYbI Tannay TaHAaybl .
Enbexri Kopray/ Goiinrra/ Tlo Goiterrmal ITo Goiterrma/ o Onpipicrik npaxruka 1 /IIponsBoxcTBeHHAs
EK/OT /LP Oxpana tpyaa/ Labour 6 BBIOODY 6 npaktuka 1 /Industrial practice 1 (Opr/ PPr/
protection BEOOPY obyuarorerocs/ BROOPY IPr)
obyuarowerocs/ B dent’ oOyuatorerocst/ —
By student's y stu_ ent's By student's OHnuipicrik paKTHKa 2 /Hp(_)mBOL[CTBeHHaﬂ
option option option :[l:[’)?;cl‘uka 2 /Industrial practice 2 (Opr/ PPr/
AKIapaTThIK-KOMMYHUKAI[HAJIBIK
A texHonorusuiap/HpopmanuoHHo-
KIaparThIK Binim .. Binim KOMMYHHKaIMOHHbBIE TexHOJornu/Information
KayICIZK HOHE ) ATy IIBIHBIH e ATy LIBIHBIH and communication technologies (A-KT /I- 1C 6arnapnamanay/l[Iporpammuposanue B 1C
?:(gga:;: :gg;zz TaHJIaybl 60;::5:3211'[0 TaHIaybl KT/I-CT) Programming in 1C (1CB/P1C/P1C)
AKAK/ IBZI/ 6e30naPCH:CTL u Goiipiama/ ITo BEIGO 6otibinma/ ITo Anroputmep, 1epeKkTep KypblIbIMbI XKOHE
ISIP sammita BBIGOpY o6yqa}omzl}ioc;l / BEIOOPY Oarapiamanay/ AJIrOpuTMbl, CTPYKTYPBI YKobanapas! Oackapynarsl aKIapaTThIK
ydopvatn/Informat obyuarorerocs/ By student's oOyuaromierocst/ | IaHHBIX U nporpaMMHpoaaan:/Algorlthms, xyitenep/UH(popManOHHbIS CHCTEMbI B _
ion security and By stu_dent's option By stu_dent's data structures and programming (ADKB YIpaBIICHUH npoektamu/Information systems in
information protection option option /ASDP/ASDP) project management (ZhBAZh/ISUP/ISPM)
IT-undpaxypeiaeiv/ IT- undpacrpykrypa/ IT
BIT/BJ1/BS infrastructure (ITI/ITIITI)
AKMapatTsl KOpray AKnapaTThIK-KOMMYHHKALHAIIBIK
Herizzepi xoHe texHonorusuiap/upopmaroHto-
3USATKEPIIK MEHIIIKTI Binim T P —— Binim KOMMYHHKAITHOHHbIE Texriono_ruu/[nformation
Gackapy/ OcHOBBI ATy [IBIHBIH Tal-myaybl Iy IIBIHBIH and communication technologies (A-KT /I- 1C 6arnapnamanay/Tporpammuposanue B 1C
AKNZMB/ 3aLUTHI MHPOPMALUK TaHJaybl Goiinma/ Io TaHJaybl KT/1-CT) Programming in 1C (1CB/P1C/P1C)
ozIuIS/ U yIpaBjieHHe 6oiipiHna/ ITo BLI6OpY 6oiipiHa/ ITo Anroputmep, 1epeKkTep Ky pblIbIMbI )KIHE
FIPIPM HMHTEJUIEKTYalIbH Ol BbIOOpY oByuaomerocs/ BBIOOPY Oarapnamanay/ AnropuTMel, CTPYKTYpbI XKobanapab! 6ackapyaarbl aKapaTThIK
COOCTBEHHOCTBIO/ obyuatomerocs/ By student's obOyuaromerocs/ | DaHHBIX U mporpammupoBanue/Algorithms, kyienep/MHopMaMOHHbIE CHCTEMBI B
Fundamentals of By student's ontion By student's data structures and programming (ADKB ympaeiernu npoektamu/Information systems in
information protection option P option /ASDP/ASDP) project management (ZhBAZh/ISUP/ISPM)
and intellectual IT-undpakypouibiv/ IT- uadpactpykrypa/ 1T
property management infrastructure (ITI/ITI/ITI)
Bizim o Bizim Juckperrik MaTemaTuka/[luckperHas
Komnbiotepiiep N Binim anymsiHbIH B matematuka/Discrete mathematics Kowmmnsrorepunix TopabTap/ Komneiorepusie cetn/
N . TaHAaybl (DM/DM/DM) Computer network (KT/KS/CN)
KyHeciHiH cayneri/ TaHJaybl Soiibmuma/ o TaHJaybl T —— " pr———
KZhS/ AKS/ ApXHTEKTypa Goiipama/ ITo BBI6O 6oiipiamma/ ITo I HLI/ éK HE KOMMYHUKALIANATbI Kasipr
ACS KOMITBIOTEPHBIX BBIOOpPY o6 qafomr«): zoc;l / BBIOOPY tuapanap OBP?VSH;IHG cpencma} CBASM M ti
cucrem/ Architecture obyuatorerocs/ g student's obyuaromierocst/ KOMMthP;KaHHéII odern means of communication
of computer systems By student's y ti By student's (BKKSN/SSSK/ MMC)
option option option
KIT/TIA /7 AS JluckperTik MaTeMaTHKa//lucKpeTHas
Komnbiorepsi binim Bistit anymsimbi Binim matematuka/Discrete mathematics Kommsrorepnik TopabTap/ Komnsioreprsie cetn/
anmapaTTHK ATy IIBIHBIH S ATy IIBIHBIH (DM/DM/DM) Computer network (KT/KS/CN)
KAMTAMACHI3 eTy/ TaHIaybl Goitbma/ TTo TaHAaybl Baiinanbic jxoHe KOMMYHUKaLUAIAFb] Ka3ipri
KAKE/ AOK/ AmmapaTioe Goiisrama/ ITo . 6otipmma/ ITo mapaiap/ CoBpeMeHHBIE CPEICTBA CBSI3U U
CH OGGCHIZD‘IBHI/IB BBIOOPY 06yt1a10m€: zom / BBIOODY kommynukanun/ Modern means of communication
KoMmBIoTEpa/ obyuarorerocs/ By student's obyuaromierocst/ (BKKSh/SSSK/ MMC)
By student's - By student's
Computer hardware - option -
option option




A.TII‘OpI/[TMZ[ep, JAEPEKTEP KYPBUIBIMBI )KOHE

bizim Bimi bizim Oarapnamanay/ AJIrOPUTMBI, CTPYKTYPBI
PL/SQL aJTy IBIHBIH WM ATy IIBIHBIR Ay LIBIHBIH #ap y P > /ﬁf] YIL
Garnapnavanay/Tiporp TaraybI TaHJaybl TaHaaybl AaHHEIX M nIporpaMmuposanue/Algorithms,
o Gotipiamma/ ITo . data structures and programming (ADKB 1C 6arnapnamanay/IIporpammuposanue B 1C
PLSQLB/PPLS | ammupoBaHme Ha 6oiisrama/ ITo Gotipiamma/ ITo Lo
BEIOOPY /ASDP/ASDP) Programming in 1C (1CB/P1C/P1C)
QL/PPLSQL PL/SQL/ BBIOOpY OBVaRIOEr0cs/ BBIOOpPY A = - K06 6
Programming on oByuatomerocs/ YHaiomero oByuatorerocs/ KIIapaTThIK JKyienepueri oGanapibt GackapyAarst aKIapaTTLIK
PL/SQL By student's By student's By student's nepekrep 6asacel /ba3bl aHHBIX B xy#enep/UH(OpMalHOHHBIE CHCTEMBI B
ontion option option uH(popMaunoHHbIx cucremax/Databases in ynpasiiennu npoekramu/Information systems in
KIT/TIIL/ AS P P information systems (AZhDB/BDIS/ DBIS) project management (ZhBAZh/ISUP/ISPM)
Binint Binint Anroputmzep, AepeKTep KYpbUIBIMBI JKOHE
SQLN0SQLNe | SOL, NoSOL, P—— Bistim anyuibiHbIH B Garnapiamaiay/ AJIropuTMBI, CTPYKTY DI
WSQLK/ NewSOQL-re kipicre/ . . TaHJaybl . . JaHHBIX M IporpaMmuposanue/Algorithms,
¢ kapiene Tannay 6oiipiHa/ 1o Taraay data structures and programming (ADKB 1C 6arnapnamanay/IIporpammupoBanue B 1C
BSQLNOSQLN | Beemenue B SQL, Goiipiama/ ITo 6otibima/ ITo L
BBIOODPY /ASDP/ASDP) Programming in 1C (1CB/P1C/P1C)
ewsQL/ NoSQL, NewSQL/ BrIGopy obyuarorerocs/ BLIGopy AKNapaTThIK KYH Ti Koo b1 O FbI aKIapaTThI
ISQLNoSQLNe | Introduction to SQL, obyuarorerocs/ yHaom \ oOyuaromierocst/ KIapaTThIk AKyHenepae ODAIAP/bI BACKAPYAAFEl AKIAPATTAIK
\ By student's \ nepekrep 6a3achl /ba3bl 1aHHbBIX B xyienep/UH(pOpMaIIMOHHBIC CHCTEMBI B
wSQL NoSQL, NewSQL By student's - By student's . ; .
option option ontion uH(popMaunoHHbIX cucremax/Databases in ynpasiennu npoekramu/Information systems in
P P information systems (AZhDB/BDIS/DBIS) | project management (ZhBAZh/ISUP/ISPM)
Binim Bistin anVIbIHbL binim Jluckperrik MatemaTtHka/Jluckpernas MuxkpokoHTposIepiepai 6argapinamanay/
aJTyIIbIHbIH T a Hya o f aJTy IIBIHBIH maTematuka/Discrete mathematics [TporpaMMHpOBaHHE MUKPOKOHTPOJLIEPOB/
KoMmnbroTep:ik TaHAAYbI 60’7"):';}1”2 / o TaHAAYbI (DM/DM/DM) Programming of microcontrollers (MB/PM/PM)
KT/KS/CN ]T(Opa6Tap/ y 60'7"’""6”121/ To BBIGOPY 60ubm6u1a/ lo Cynbatexunka/Cxemorexuuka/Circuitry PoGorotexnuka/Pobororexunka/Robotics
OMITBIOTEPHEIC CCTH BEIOOPY obyuatomerocs/ BBIOOPY (Sul/She /Cir) (Rob/Rob/Rob)
Computer network o0yuarowerocs/ By student's o0yuatorerocst/
By student's yo tion By student's
option P option
KIT/T11 / AS " - -
baiinaneic xone binim .. binim
Binim amymbIHbIR
KOMMYHHKANNANATbI AJTYHIBIHBIH Tamaybr ATy LIBIHBIH Juckperrik Matemartuka/Jluckpernas MuxpokoHTponepnepi 6araapnamanay/
Kasipri mapasap/ Tanzay®l Goitsrmima/ Tlo Tanzaybl marematuka/Discrete mathematics ITporpaMMUpOBaHHE MUKPOKOH TPOJLIEPOB/
KBKK/SSSK/ | Cospemennbie Goitpimiua/ Io BEIGOPY Goitpirua/ ITo | (pM/DM/DM) Programming of microcontrollers (MB/PM/PM)
MMC CpeJICTBA CBA3U U BbIOOpY oGyuaromerocs/ BBIOOPY
KOMMYHHUKaUUn/ o0yuaromerocs/ I%/y student's obyuaromerocst/ | CynGarexanka/Cxemorexunka/Circuitry PoGorotexuuka/PoGororexuuka/Robotics
Modern means of By student's option By student's (Sul/She /Cir) (Rob/Rob/Raob)
communication option P option
AKIapaTThIK-KOMMYHHKAIHAIIBIK
texHonorusap/MupopmanuoHsHo-
i i KOMMYHHKaIMOHHBIe TexHosorun/Information
M — BiniM amynisHbH B and communication technologies (A-KT /I- Jumutom anapiHaars! npaktrka / Ipenumiomaast
MKpOKOHTPOILICPICH Y LLIBIHEIH TaH#aybl A1y LIBIHBIH KT/I-CT) npaktuka / Predegree practice (DAP / PP/ PP)
i 6arnaprmamanay/ TaHaaysl . TaHJaybl -
N 6otipmma/ ITo . Juckperrik MaTemaTuka/JluckperHas
IIporpammupoBanue Goitbinma/ 1o 6oiipiHna/ ITo . .
MB/PM/PM MHKPOKOHTPOTEpOB/ BrIGOpY BBIOOPY BHIGODY marematnka/Discrete mathematics
Programming of obyuarorerocs/ Oﬁgq Zlgjlgggggﬂ/ obyuaromerocs/ fM/DM/DM)
KIT/TIJT/ AS microcontrollers () By student's y stu By student's JITOPUTMCP, ACPCKTCP KYPBLILIMEI XKOHE
option option option Oarapnamanay/ AIropuT™bl, CTPYKTYPbI
JTAHHBIX U Iporpammuposanue/Algorithms,
data structures and programming (ADKB
/ASDP/ASDP)
Binim BiimM anymsiHbIH Binim AKNapaTThIK-KOMMyYHHKAI[HAJIBIK
PoGororexunka/Pobor ATy IIBIHBIH TaHJaybl QITy LIBIHBIH texHonorusuiap/MupopmarnonHo-
Rob/Rob/Rob orexHuka/Robotics TaHJIaybl 6oiipiHma/ ITo TaHIaybl KOMMYHHKallMOHHbIE TexHosoruu/Information
(Rob/Rob/Rob) Goiisrama/ ITo BBIOOPY 6oitpiamma/ [To and communication technologies (A-KT /I- JluruioM anapiHAaFs! npakTrka / [pemqaumiomaast
BBIOOpY obydaromerocs/ BBIOODY KT/I-CT) npaktrka / Predegree practice (DAP / PP/ PP)




obyuarorerocs/ By student's obyuaromerocst/ | Juckperrik maTematuka/luckperHas
By student's option By student's Martemartuka/Discrete mathematics
option option (DM/DM/DM)
Anroputmzep, AepeKTep KYpbUIBIMBI JKOHE
Oarnapiamalay/ AIrOpuTMBI, CTPYKTYPBI
JIaHHBIX U porpamMupoBanue/Algorithms,
data structures and programming (ADKB
/ASDP/ASDP)
10T >xyitenepine AKmapatThIK xKyienepueri
apHaIFaH .. .. nepextep 6azackl /ba3bl JaHHBIX B
Binim .. Binim .
GarnapiamMabik P Bistim anyuibiHbIH AT IIBIHbL nHbopMannoHHbIX cuctemax/Databases in
KaMTaMachl3 eTy/Ii TZ a BIH TaHIaybl TZ a HH information systems (AZhDB/BDIS/ DBIS)
l0TZhABKEZh | xobanay/ Tannay Goiibirma/ ITo Taraay
Goitpiaina/ Ilo 6oiipiHma/ 1o
/PPOIOTS/ IIpoexTpoBanue BBIOOpPY
BEIOOPY BBIOOPY
SDIoTS MPOrpaMMHOr0 obyuarorerocs/ Anroputmaep, AepeKTep KYpPbUILIMbI KOHE
obyuarorerocs/ \ oOyuaromierocst/
obecrieuenus s loT ) By student's ) 6arnapnamainay/ AIropuTMBl, CTPYKTYPB
By student's - By student's .
cuctem/ Software option option ontion JaHHBIX U porpamMMupoBanue/Algorithms,
design for IOT P P data structures and programming (ADKB
KII/II/ AS systems /ASDP/ASDP)
barnapnamansik AKnapaTThIK XKyHenepaeri
KaMTaMachl3 eTyi Binim - Binim JepekTep 6a3achl /ba3bl 1aHHBIX B
. binim amymbiHbIHg .
931pney aJ'lyl_Lll)]Hl:IH Ta VB aJ'lyLLIbIHI:IH l/lH(i)OpMaLll/lOHHbIX CVICTCMaX/DatabaSeS m
TEXHOJIOTHsUIaphl/ TaHAAYbI 60ﬁb:-:lﬂmi/ o TaHAAYbI information systems (AZhDB/BDIS/ DBIS)
BKEAT/ TexHoaoruu Goitpiaia/ 1o BBIGO ooiibamma/ [To
TRPO/SDT pa3paboTku BBIOOPY o6yaaIo I;)rlocsn / BBIOOpY Anropurmzep, AepeKTep Ky pblIbIMbI JKOHE
HPOrpaMMHOr0 obyuarorerocs/ YHATomero obyuaronierocs/ | Garaapnamainay/AIropUTMBL, CTPYKTYPbI
\ By student's \ .
obecreyeHus/ By student's ontion By student's JaHHBIX U MporpammupoBanue/Algorithms,
Software development option P option data structures and programming (ADKB
technologies /ASDP/ASDP)
AKMapaTThIK-KOMMYHUKAI[HATIBIK
texuonorusutap/upopmanuonno-
Bini Bini KOMMYyHHKanonHbIe Texuonorun/Information
%K VM BistiM anymibHbeH UM and communication technologies (A-KT /I- Junuom anapiaaars! npaktuka / [pexaumiomuas
aCaH/Ibl METEILICKT Iy HIBHBIR TaHzaybl ally WIBIHEIR KT/I-CT) npaxtuka / Predegree practice (DAP / PP / PP)
Heri3zaepi/ OCHOBBI TaHJaybl . TaHJaybl -
N Goiterrmal ITo . Juckperrik matematukal/J{uckpernas
HCKYCCTBEHHOT O Goiisrama/ I1o 6oiipiammal ITo . .
ZhIN/ Oll/ FAI BBIOOpY matematuka/Discrete mathematics Juruiom anapiaaars! npaktaka / [Ipegaumiomuas
HHTEIIeKTa/ BBIOOpY BBIOOpY .
obyuarorerocst/ (DM/DM/DM) npaktuka / Predegree practice (DAP /PP / PP)
Fundamentals of obyuaromerocs/ By student's obyuaromerocs/ A
artificial intelligence By student's y st By student's JITOPUTMCP, ACPEKTEP KYPBUILIMEI HOHE
option option option 6arnapnamainay/ AIropuTMbl, CTPYKTYPbI
KITI/I1A / AS IaHHBIX U porpammuposanue/Algorithms,
data structures and programming (ADKB
/ASDP/ASDP)
binim .. Binim AKIapaTThIK-KOMMYHUKAI[HAIBIK
Binim amymisHbH
ATy IIBIHBIH AHAYLL ATy IIBIHBIH texHonorusuiap/MupopmarorHo- Juruiom anapiaaars: npaktuka / [Ipegaumiomuas
Heii 1en/ TaHJaybl 6 Tann y/ I TaHAAYbI KomMmyHuKamoHnsle TexHomoruu/Information | mpaxruxa / Predegree practice (DAP /PP /
NZh/ NS/ NN HeI:IPOHm’IK )Kemfep 6oitbiHma/ ITo OHHHﬁma ° Goitprrma/ ITo and communication technologies (A-KT /I- PP)development technologies
CHPOHHPIC CETH BEIGODY BROOPY BEIGOPY KT/I-CT) (BKEAT/TRPO/SDT)
Neural network obyuarorerocst/ -
obyuaromerocst/ B . obyuaromerocst/ | Jluckperrik Matematuka/J{uckpeTHas
\ y student's \ . .
By student's ontion By student's matematrka/Discrete mathematics Juruiom anapiHaars! npaktuka / [Ipegaumiomuas
option P option (DM/DM/DM) npakruka / Predegree practice (DAP /PP / PP)




AJroputmzep, 1epeKTep KYphUIbIMEL )KOHE
Garnapnamainay/ AIrOpUTMEL, CTPYKTYPBI
JaHHBIX U IIporpamMMupoBanue/Algorithms,
data structures and programming (ADKB
/ASDP/ASDP)

Android ymin .. ..
. Binim .. Binim
MOOMIBA1 Bistim anyuibiHbIH
ATy LLIBIHBIH QJIy LIBIHBIH
KOCBIMIIAJIAPJIBI TARAAYEL TaHAaybl TAIYEL
AMKARMPA/ | 2ipey/PaspaGorka ot o Goiismma/ Tlo |+ < L
MOOHIIBHBIX BBI0O] AJroput™Maep, JepeKTe BIIBIMBI )KOHE
DMAA TPUIIOKEHUH 1151 5 ;H60pz o/ oqua}omIgocsl/ 5 fm60p¥ " 6aruz§)naMMZy/A?1ropupTﬁE CTPYKTYPBI
Android/Development 0 é} iﬁﬁgngg By student's ° g a;&u;gmolg JaHHBIX M IporpaMmuposanue/Algorithms,
of mobile applications yo tion option yo tion data structures and programming (ADKB Jlumiom anpsiHaars! npaktuka / [IpepuruioMuas
KIT/T1J3/ AS for Android P P /ASDP/ASDP) npakruka / Predegree practice (DAP / PP/ PP)
10S yin MoGuIbIi Binim .. Binim
KOCBIMIIAJIAP/IBI AIYILLIBIHBIH Bintim arymsisbIn QJTy LIBIHBIH
azipiney/ Paspaborka TaHJIaybl 60;:::5:321110 TaHIaybl
lIosSMKA/RMPI | MOGHIEHBIX Goitpiaina/ Ilo 6oiipiHma/ 1o Anroputmaep, AepeKTe BUTBIMBI HKOHE
BEIGO p P, ACPEKTEp KYP!
os/DMAIlos MIPUWIOKEHUH 15t BEIOOPY Py BBIOOPY GarnapnaMainay/ AIropuTMbl, CTPYKTYPBI
obyuarorerocs/ .
10S/Development of o0yuarorerocs/ \ obyuwaromierocst/ | DaHHBIX M IporpamMmupoBanue/Algorithms,
. L \ By student's . .
mobile applications for By student's option By student's data structures and programming (ADKB Jlumiom anpsiHaars! npaktuka / [IpeaauruioMuast
10S option P option /ASDP/ASDP) npaktuka / Predegree practice (DAP / PP / PP)
Binim Bini Binim Anroput™maep, JepeKTep KYpbUIBIMBI )KOHE
aJTyIIbIHbIH WHIM Ty HIBIHAIH Ty IIBIHBIH Oarnapiamanay/ AT OPUTMBI, CTPYKTYPBI
Tanziayel /Algorithms,
1C 6arnapnamanay/ TaH/JaybI . TaHJaybl AaHHBIX H IpOrpaMMHUpoBaHie/Alg )
1CB/P1c/ pic | Tporpasuposanic B Goiibimal Tlo 60””“6"”21/ To Goitbiamal Tlo | data structures and programming (ADKB Jlurniom asisiHaars! npakTaka / IpenumiomMuas
1C/ Programming in BEIGODY 5 BRIOOPY , BEIGOPY IASDP/ASDP) npaktuka / Predegree practice (DAP / PP / PP)
1C obyuaromerocs/ ° é/qa}t()l.é[er:?c;l obyuaromerocs/ | AKIapaTThIK XyHenepaeri
By student's y's ltJ ents By student's nepexrep 6aszacel /ba3bl JaHHBIX B
option option option unbopmannonnsx cucremax/Databases in
KIT/ 17 / AS information systems (AZhDB/BDIS/ DBIS)
XKobanapybt Bimiu Binim ANTopuTMAIED, 1EPEKTEP KYPBIIBIMBI )KOHE
6acKapynarsl Binim anymsiHbIH Oarmapiamaray/ AIrOPUTMBI, CTPYKTYPbI
AITyLIBIHBIH QJTy LIBIHBIH .
aKIapaTThIK AHIAVLL TaHAaybl AR JaHHBIX 1 porpammuposanue/Algorithms,
ZhBAZh/ISUP/ xytenep/Uudpopmaru 60“T e Z/ o Goiterrmal ITo 6oii Z/ o data structures and programming (ADKB Jlunnom anasiHaars! npakTuka / [IpexanmnnomHas
ISPM OHHBIC CHCTEMBI B H;?ggp BBIOOPY n;;%u;p /ASDP/ASDP) npaktuka / Predegree practice (DAP / PP / PP)
yIpaBIeHUI oGvaaro e}rlocsl / obyuarorerocs/ o6vaaro e)r/oc;l / AKnapatThIK XKyHenepaeri
npoektamu/Informatio yHaomero By student's YHAIOMEro nepektep 6aszacer /ba3bl JaHHBIX B
. - By student's - By student's .
n systems in project ontion option ontion nrdopmanuonnsix cucremax/Databases in
management P P information systems (AZhDB/BDIS/ DBIS)
Bin}/ngm JKOHE Binim T IPP— Binim Anroputmaep, 1epeKkTep Ky pblUIbIMBI )KIHE
KEHEHTLIIreH MIBIHABIK ATy LIBIHBIH -, QITy LIBIHBIH Oarmapiamaray/ AIrOpUTMBI, CTPYKTYPEI
TexHonorusuapsl/Tex TaHJaybl 601;5::12:112?11'10 TaHJaybl JTAHHBIX U Iporpammuposanue/Algorithms,
VKSHT/TVDR/ | Homornu BHpTyaIbHOM Goiisrama/ ITo Bu160 6oiipiamma/ [To data structures and programming (ADKB JuruioM anpiHAars! npaktuka / [penaumiomaast
VART 1 JOTIOJTHEHHON BBIOOPY 06vHaa0 I; Zoc o/ BBIOOPY /ASDP/ASDP) npakrtuka / Predegree practice (DAP / PP / PP)
KIT/TUL/ AS peanbHOCTH/ Virtual obyuaromerocs/ %ﬂ{ stulgent's oOyuaromierocst/
A and augmented reality By student's y stu By student's IT- uadpakypsuieiv/ IT- nadpacrpykrypa / [T
- - option - .
technologies option option infrastructure (ITI/ ITI/1TI)
Bupryanusl )xoHe Binim BiimM anymsiHbIH Binim AnroputMmep, IepeKkTep KYPbUIbIMBI )KHE
VKSHT/TVDR/ | KeHEeHTiIreH MIbIH/IBIK aJTyIIBIHBIH TaHIaybl QY IIBIHBIH Garnmapnamanay/ AITOPUTMBI, CTPYKTYPbI
VART TexHonorusuapsl/Tex TaHJIaybl 6oiipiHma/ ITo TaHIaybl JTAHHBIX U TIporpamMmupoBanue/ Algorithms, Jluriom anneiHaars! npaktuka / [pexaumiomuas
HOJIOTHH BUPTYaJIbHOM Ooitpiamma/ Ilo BBIOODY GoiipiHia/ ITo data structures and programming (ADKB npaktuka / Predegree practice (DAP / PP / PP)

10




M 2ONOAHCHMOR
peansnocTw/Virtual
and augmented reality
technologies

suGopy obysmomeroca/
obysmomerocs/ By student's
By student's option
option

suGopy
By student's

/ASDP/ASDP)

IT- wndpaxypsman/ IT- undpactpyxrypa/ IT
infrastructure (ITV [TV ITI)

xaTTaMachl /

Hioxeneprik-sxoHoMuxanmix PpaxynsTeTinin oky-smicremenix KeHeciHin oTMpUCHIAA Kapanum xore Gexitiuai. 20 WBUIFH " o N
6 or"2Y " oY

PaccMoTpen u yTepxaeH Ha jacenanuy yueGHO-MeToanYeckoro CoBeTa HHKEHEPHO-3KOHOMHIeCKOro paxyasrera. [TpoToxon N

20 29 r./
" 20 y.

Reviewed and approved at the meeting of the educational and methodological Council of the faculty of engineering and economics. Protocol Ne from "
«ABTOMATH3ALHA MOHE
HioxeHepnix-7K0HOMHKATMK AKMapaTThIK Kyhenep»

09X wouninaeri
npopexrop/
ITpopexrop no YMP /
Vice-rector for EMW

Hmanrasunosa J1.K./
Imangazinova D.K.

daxynsTeTinin Ackanu /

¢axymrera

Jlekan HIDKECHCPHO-DKOHOMMHICCKOTO
ot

Dean of the faculty of engineerin
and Economics
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Acsinosa KB/  HHOOPMALHOHHEIC CHCTCMBI»
Asylova K.B. Head of the  Department

«Automation and  information

systems»

KuunnipGaesa A.B../
Kydyrbaeva A.B.



2.BLJIIM BEPY BAFJIAPJIAMACBIHBIH KY3IPETTLIIK KAPTACBI/KAPTA KOMIIETEHIIUI OBPA3OBATEJILHOM ITPOI' PAMMBI/
COMPETENCY MAP OF THE EDUCATIONAL PROGRAM

Kons1/Koa/Code | HET'13I'I KY3BIPETTEP/ KJIIOYEBBIE KOMIIETEHIIAW/ KEY COMPETENCE

KAJIIBI BIJIIM BEPY K¥3bIPETI/ OGIIUE OFPA3OBATEJIBHBIE KOMIIETEHIINU / GENERAL EDUCATIONAL COMPETENCES

JKapaTbutbIcTaHy-FEUTBIMU (QIIEYMETTIK, TYMaHUTAPIIBIK, SKOHOMHKAIIBIK) TIOHICp OOWBIHIIIA HETI3ri OLTIMII HelleHy, OYJI KeH OLTIMJII yKoHE Oilay MOJICHUETIMEH KOFaphl OLTIMII aJaMHBIH
KaJIBIIITACYbIHA BIKIAJ €TEIi.

O6HaﬂaHI/IC 0a30BBIMHU 3HAHUSIMH B 00JIACTH €CTCCTBCHHOHAYYHbIX (COHI/IaJ'ILHLIX, T'YMaHUTApHBIX, 3KOHOMI/I‘~ICCKI/IX) JUCILUITINH, CHOCO6CTByIOI_HI/IX ¢)OpMI/IpOBaHI/IIO BI;ICOKOO6pa3OBaHHOI71

HK/KK/KC1 .
JIMYHOCTH C MIUPOKUM KPYr'030POM U KYJIBTYPOH MBIIIICHHS
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
3aMaHayy TeXHOJIOTHsIIap/Ibl OHJIEY JaFIbUIapEIH MEHTepY, KOCIITIK KBI3METTE aKapaTThIK TEXHOIOTHsUIapabl KOIIaHy MYMKIHJIT
HK/KK/KC2 O06aganye HaBBIKaMH OOpAIeHNs] C COBpEMEHHOH TEXHUKOH, YMEHHE HCIIOIb30BaTh HHPOPMAIIMOHHBIE TEXHOJIOTUH B cepe npoecCHOHATEHOH A TeIbHOCTH
Possessing the skills of handling modern technology, the ability to use information technology in the field of professional activity
MarwucTparypasia KYHIETIKTi KociOH JKYMBIC )KoHE Y3IKCi3 OUIIM alTy YIIiH Ka)KeTTi yKaHa OiTiM airy TaraplIapblHa ue 60y
HK/KK/KC3 BuiajieHne HaBbIKaMu IPUOOPETEHHS HOBBIX 3HAHUH, HEOOXOMMBIX JIJIsl HOBCEIHEBHOM NPOdecCHOHANBHON NesSTEeNbHOCTH U NIPOAOKEHHs! 00pa30BaHus B MarucTparype
Possession of skills in acquiring new knowledge necessary for daily professional work and continuing education in the magistracy
Hler Tinpepinin Oipeyi aybl3eKi TULICH KeM eMec JieHrene 6oiysl
HK/KK/KC4 BiasieHre 0THUM M3 FHOCTPAHHBIX S13bIKOB Ha YPOBHE HE HIDKE Pa3TOBOPHOTO
Possession of one of the foreign languages at a level not lower than the spoken
FoeulbiMu  IyHMETaHBIM HETi3[epiH KaJbINTACTBIPYFa, JIOTMKAIBIK OMIayAbl IaMbITyFa, (U3UKaNBIK yrepicTepaAl Tanjayra KaOUIeTTiNiriH, Kasipri 3aMaHFbl TEOPHSUIBIK OKOHE
IKCIIEpUMEHTANIBI 3ePTTEY SiCTEPiH 3ipiieyre KaTblcy KaOiJIeTiH JaMBITYFa MYMKIH/II K OepeTiH »aJIlbl TSOPUSUIBIK MIOHICP cajlachlHAAFbl HeTi3ri OLTiMi urepy.
HK/KK/KC5 Brnanexvie 0azoBbIMM 3HaHMSME B OONAcTH OOILETEOPETHUHECKHX JWMCLIMIUIMH, CIOCOOCTBYIOMIMX (DOPMHMPOBAHMIO OCHOB HAy4HOTO MHPOBO33PEHHS, PAsBUTHIO JIOTMYECKOrO MBIIUICHHS, CHOCOOHOCTH
AHATIM3MPOBATH (PM3HHUECKHE IPOLIECChI, CTIOCOOHOCTH M T'OTOBHOCTH K YYaCTHIO B OCBOGHHH COBPEMEHHBIX TEOPETHUECKUX 1 SKCIIEPUMEHTAIBHBIX METOZIOB MCCIISIOBAHHH
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
KoraMIpIK miKipre, SfeT-FyphINTapFa, JICYMETTIK HOpMaJIapFa Heri3[eNreH 9JIeyMeTTIK-9THKAIBIK KYHABUIBIKTapAbl OLTy jkoHE oJlapFa 03 KaciOu KpI3MeTiHze Oarmapnay Kadineri
HK/KK/KC6 3HaHue COLMAJILHO-OTHIECKUX LIEHHOCTEH, OCHOBAaHHBIX Ha OOIIECTBEHHOM MHEHHHM, TPaJULUAX, O0ObIYasX, OOIIECTBEHHBIX HOPMax M YMEHHE OPHEHTHPOBAThCS Ha HHMX B CBOEH
po(eCCHOHAIbHOM ASSITEIbHOCTH
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, STUKAJIBIK JKOHE 3aH/Ibl MiHE3-KYJIbIKThIH CAKTaIybl
HK/KK/KC7 CobutoieHue HOPM JICJIOBOH 3THKH, BIaJICHUE STHYECKUMU U IIPAaBOBBIMH HOPMaMH IIOBE/ICHUS
Compliance with business ethics, ethical and legal conduct
KazakcraH XaiKbIHBIH JOCTYpJIepi MCH MOJICHUETIH Olity
HK/KK/KC8 3HaHMe Tpaaunui u KyapTypsl HapooB Ka3axcrana
Knowledge of the traditions and culture of the people of Kazakhstan
OleMHiH 0acka eNiepiHiH MOJICHHUETIHe, ICTYpiHe Te3imi Oony
HK/KK/KC9 BBITh TONEPAaHTHBIM K TPAJULIHAM, KyIbTYpe IPYTUX HApOAOB MHpa
To be tolerant of the traditions, culture of other nations of the world
Kazakcran PecryOnnkachlHBIH KYKBIKTBIK XKY#Heci MEH 3aHHAMACBIHBIH HeTi3/epiH 0iny
HK/KK/KC10 3HaHMe OCHOB ITPAaBOBOM CHCTEMBI M 3aKOoHOaTenbcTBa Kasaxcrana
Knowledge of the bases of the legal system and legislation of Kazakhstan
HK/KK/KC 11 KoraMHBIH oJIeyMeTTIiK IaMy TeHICHIMIAPbIH 0Ly, OPTYPIIi QIeYMETTIK XKaFaainapasl 6apabap Typ/ae mapnay MyMKIHIIT

3HaHue TEHJICHIIUH COIMaJIbHOTO PAa3BUTHUS OOIIECTBA, YMEHUE aJICKBATHO OPHEHTUPOBATHCS B PA3IMYHBIX COLMAIBHBIX CHTYAIHAX
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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 MaMaHIBIKTHIH QIEYMETTIK MaHBI3BI Typasbl Xadapaap 00y, KOCINTIK KbI3METTI JKY3€re aChIPy/IbIH JKOFaphl BIHTACHI OOITyBI

Oco3HaHue COIMAIbHON 3HAYUMOCTH CBOCH 6y;[y1ue171 HpO(i)eCCI/II/I, O6HaﬂaHHe BBICOKOH MOTHBaHHeﬁ K BBITIOJTHCHHIO HpO(i)eCCHOHaHBHOfI JACATCIIBHOCTH

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

HK/KK/KC13

Jlene TopOueci MeH JICHCAYIIBIKTHI HBIFANTY OicTepiH AepOec, oMicTeMeNiK QYPhIC MaiianaHy KypajaJapblH MEHIepY, TOJNBIKKAH/BI dJICYMETTIK JKOHE KOCiOM KhI3METTI KaMTamachl3 €Ty
YIIIiH JIeHe JalbIHBIFBIHBIH THICTI ICHIeHiHe KOJ JKETKI3yre JalbIH/IbIK.

BHaI[CHI/IC CpeacrtBaMu CaMOCTOATEJIBHOI0, METOAUYCCKH NpaBUJIbHOI'O UCIIOJIb30BAHUS METOH0B (I)I/I3I/I‘ICCKOFO BOCIIMTAHUA W YKPCIUJICHUA 310POBbs, TOTOBHOCTH K JOCTHIKCHUIO
JOJIDKHOI'O YPOBHSA CbPI?,PI‘«ICCKOﬁ IIOATOTOBJICHHOCTH JJIsA oOecreueHust TTOJTHOIICHH O COL[PIaHI;HOﬁ )44 HpO(i)CCCHOHaHBHOI}'I JACATCIIBHOCTH.

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.

HET'I3I'TI K¥Y3BIPETTUIIK / BASOBBIE KOMIIETEHIIMN/CORE COMPETENCIES

HK/KK/KC14

Kacibu KpI3MeTTe TYBIHIaUTBIH MacesenepIiH FUIBIMIDKApPaThUIBICTAaHy MOHIH aHBIKTal ajta ipl, )KoHe oNap/Ipl SNy YIniH Gu3nKka-MaTeMaTHKaJIBIK allnapar KoJJlaHyFa KaOuIeTTi.

['0OTOBHOCTH BEHISIBUTH €CTECTBECHHOHAYYHYIO CYIIHOCTb 1'[]:)06.]'[6M7 BO3HHKAIOIHUX B XOJ€ H]I)Od)CCCHOHaJTLHOﬁ JACATCIBHOCTH, CIOCOOHOCTh NPUBJICYDb Ui UX PEIICHUA COOTBeTCTBy}OH_[I/Iﬁ
(1)I/I3HKO-MaTeMaTH‘{eCKHﬁ armapar.

Willingness to identify the nature of natural science problems arising in the course of professional activity, the ability to attract for their solutions appropriate physical and mathematical
apparatus

HK/KK/KC15

3aMaHayy TeXHHKA MEH TEXHOJIOTHSTHBIH (M3HUKAIIBIK (YHIaMEHTIH OLy.

3Hatb (pu3nueckuii QyHIaMEHT COBPEMEHHOH TEXHUKH U TEXHOJIOTHH.

Know the physical Foundation of modern technology

HK/KK/KC16

JIMcKpeTTi KypblIbIMaap bl TyCiHin, onapasl AXK skone AT GaiinaHbICThI castanapia KoijgaHy KaOiseri.

CrocoOHOCTh TOHUMATh JUCKPETHLIC CTPYKTYPHI U IPUMEHSATH UX B o6nacmx, CBSI3aHHBIX C HH(bOpMaHHOHHLIMH CUCTCMAMM U TCXHOJIOT'USIMMU.

The ability to understand discrete structures and apply them to areas related to information systems and technologies.

HK/KK/KC17

Cynbanapapl MOIENbCY, TAJLAAY XKOHE 3ePTTeY.

MMeTpb HaBBIKK MOJACJIMPOBAHUS, CHHTE3a U UCCIICIOBAHUS CXEM.

Have skills in modeling, synthesis and circuit research.

HK/KK/KC18

ANTOPUTMICPAIH TUNTIK KYpBUIBIMAAPHI HETi3iHIe KOJIaHOAbl eCenTep/Ii ey alropuTMAEPIH xKacaid Oy, olapablH HETi3iHAe MAJIIMETTep Il OHAeYIiH Ka3ipri 3aMaHFbl aKNapaTThIK
TEXHOJIOT'MsUIapbIH KOJIJIaHa OTBIPBII, Ka3ipri 3aMaHfbl OHJIeY Kypajiapbl MeH OarapiiamManay TiIJepiHiH KeMeriMeH KoJiianOaibl OarqapiaMaliblK eHiMep/i jkacaii Oity.

YMerb pa3pabaThiBaTh aNrOPUTMBI PELLICHHS NPUKIAIHBIX 33124 Ha OCHOBE THIIOBBIX CTPYKTYp QJITOPUTMOB, HA X OCHOBE YMETh pa3palaTbIBaTh NPHKIAJHbIE IIPOrPAMMHbIE HPOLYKTHI C
MIOMOIIIBIO COBPEMEHHBIX CPEJICTB pa3padOTKH M SI3bIKOB IIPOrPAMMHPOBAHMS C IPUMEHEHUEM COBPEMEHHBIX MH(OPMaLMOHHBIX TEXHOJIOTHMH 00pabOTKH IaHHBIX.

To be able to develop algorithms for solving applied problems on the basis of standard structures of algorithms, on their basis to be able to develop applied software products with the help
of modern development tools and programming languages with the use of modern information technology data processing.

HK/KK/KC 19

JKaHa TeXHUKaHBI XKOHE TEXHUKAJIBIK KY)KATTAMAHbI ©3]IITIHEH MEHTePY.

VYMeTh caMOCTOSATEIbHO OCBauBaTh HOBYIO TCXHUKY U TEXHUYCCKYIO JOKYMEHTAIIHIO.

Be able to independently master new equipment and technical documentation.

HK/KK/KC 20

Kayinciznik epexenepit, eHOCKTI KOpFayabl )KOHE OJIap.IbI iC )KY3iHAE KOIAaHyIbI OLTy.

3HaTh TpeOOBaHNS MPABUJI TEXHUKH 0€30MIaCHOCTH, OXPaHbI TPY/la U YMEHHE UX HCIONb30BaTh HA MPAKTHKE.

Know the requirements of safety rules, labor protection and the ability to use them in practice.

HK/KK/KC21

3amMaHayn KOFaM MEH KOHOMHUKAJBIK O1J1IM TaMybIH/Ia aKapaT IIeH aKIapaTTHIK TEXHOJIOTHSIIAPI6IH MOHI MEH MaFbIHACHIH TYCIiHY.

[ToHrMaTh posb ¥ 3HAUYEHUE MHPOPMALNK B HHPOPMALOHHBIX TEXHOJIOIHI B Pa3BUTHH COBPEMEHHOr0 OOIIECTBA.

To understand the role and importance of information and information technologies in the development of modern society.

HK/KK/KC22

OpTYpii MOHIK cajanapaarbl KOJIaHOa bl ecenTepi IIelry Ke3iHae opTypii Oarmapiamariay TifmepiHAeri 93ipiey KypalgapblH *KOHE JKOHJEY alroOpHTMepi MeH OarmapraManapbiH
Maianany JarapUIapblH MEHIepy.

Briagers HaBBIKAMH HCIOJNB30BAHUS CPEICTB Pa3pabOTKH M OTJIAAKH alrOPUTMOB M TPOrPaMM HA Pa3HBIX sI3bIKAX IPOrPaMMUPOBAHUS MPH PELICHWH MPUKIATHBIX 33724 PasInIHBIX
MpeIMETHBIX 00IacTeil.
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Possess the skills of using development tools and debugging algorithms and programs in different programming languages when solving applied problems in various subject areas.

HK/KK/KC23

AnropuTMIep KypacThIpy, AEpeKTep KYPBUIBIMBIH CHUIIATTay, HETi3ri Oa3aiblK KOHCTPYKIMSUIApAbl CHIATTAYy, KOFaphl AeHred TuriHae Oarmapnamanay, OargapiaManaymblH TYpIi
OpTaNapbIHAA JKYMBIC icTey.

Ymerb pa3pa6aTbIBaTb AJITOPUTMbI, OITMCAHHUS CTPYKTYP JAHHBIX, OITMCAHWS OCHOBHBIX 0a30BBIX KOHCprKHHﬁ, TMpOorpaMMHUpOBaHus Ha A3bIKC BLICOKOI'O YPOBHS.

Be able to develop algorithms, descriptions of data structures, descriptions of basic structures, programming in a high-level language.

HK/KK/KC24

MynbTUMEUANBIK TEXHOIOTHSIIAp ayMarblHIa KY3BIpJIBI OONy; pacTpIBIK JKOHE BEKTOPJIBIK KecKiHaepae Oa3anblK OimiMaepiH KepceTeni; KOMITBIOTepNiK TIpadHKaHBIH TYpii
peIaKTopIapblHaa rpaMKAIBIK CYpETTIH aITOPUTIMIH KYPY JaF ABICHIH KJIBINTACTHIPAIBL.

JlemoHCTpUpyeT Ga30BbIe 3HAHUS B OOJIACTH PACTPOBBIX M BEKTOPHBIX M300pakeHUH, GOPMHUPYET YMEHHS M HaBBIKH CO3IAaHHS AITOPHTMOB IpaUIecKUX M300pa’keHHH B Pa3IMIHBIX
peIaKTopax KOMIBIOTEPHOH rpaduku.

Demonstrates basic knowledge in the field of raster and vector images, forms the skills and abilities to create algorithms for graphic images in various computer graphics editors.

HK/KK/KC25

OKy nponeciHae MyJIbTUMEANaHbIH IPOTrPECCHBTI MYMKIHAIKTEPiH THIM/I NalalaHy TEOPHSICHl MEH IPAKTHUKACHl ayMaFbIH/Ia.

HeMOHCTpI/IpyeT 0a30BbIE 3HAHKS B 00JIACTH TCOPHUHU U NTPAKTUKU 3d)d)eKTI/IBHOFO HMCII0JIb30BaHU ITPOTrPECCUBHBIX BO3MOYKHOCTEH MyJIbTUMEHUA B y‘-Ie6HOM Ipouecce.

Demonstrates basic knowledge in the field of theory and practice of effective use of advanced multimedia capabilities in the educational process.

HK/KK/KC26

TeopHsUIBIK XKoHE SKCIEPHMEHTAIAK 3epPTTeY, CaHIbIK TALIAY JK3HE MOJICIbICY 9[IiCTepiH MEHrepy.

Bnaz[erb METOJaMH KOJIMYECTBCHHOI'O aHaJIM3a U MOACIHMPOBaHUS, TCOPETUICCKOro U SKCIICPUMEHTAIIBHOI'O UCCIICJOBAHMS.

Own methods of quantitative analysis and modeling, theoretical and experimental research.

HK/KK/KC27

Heri3sri yreIMIap/plH, TeOpeMaHbIH TYPhIC aHBIKTaMaJIapbIH Oepeti, oJap bl TNl iel i, MeHIeplIreH 9IicTep/i TypbIc KOIIaHa bl

Jlaer TPaBUJIBHBIC OMNPEACIICHUSI OCHOBHBIX HOHﬂTHﬁ, (bOpMyJ'[HpOBKI/I TEOPEM, BOCIIPOU3BOAUT MX JTOKA3ATCIILCTBA, IPABUIILHO INIPUMEHACT U3YYEHHbBIC YUCIICHHBIC METOAbI.

Gives correct definitions of the basic concepts, formulations of theorems, reproduces their proofs, correctly applies the studied numerical methods.

HK/KK/KC28

TenneynepiH pU3MKaJIBIK HETi3epiH, 0Jap bl NISIIY jKOHE TaJIay 9JIICTepiH TYCIHETIHIH KOpCeTesi.

HeMOHCTpI/IpyeT TTOHMMaHUEC (1)I/I3I/I'-{GCKI/IX OCHOB M3Yy4a€MbIX ypaBHeHI/Iﬁ, METOMOB UX aHAJIM3a U pEICHUS, NIPABUJIBHO MHTEPHPETUPYET IOJTYICHHbIC YHMCICHHBIC PE3YJIbTAThI.

Demonstrates an understanding of the physical foundations of the studied equations, methods of their analysis and solution, correctly interprets the numerical results.

HK/KK/KC29

Jlepexrep KOpbIH d3ipJiey cajlachlHAarbl 0a3aiblK OUTiMII, JepeKTep KOphIH xobasay xoHe Oackapy Ke3inae OiimM/i MpaKkTHKaja KONIaHy KaOiJIeTiH KepceTe.

I[CMOHCTpI/IpyeT 0a30BbIC 3HAHMS B 00IaCTH pa3pa60TKn 6a3 JIaHHBIX, CIOCOOHOCTh IPUMCHATH 3HAHUS HAa NPAKTHUKE IIPU NPOCKTUPOBAHUHU U YIIPABJICHUU 0azaMu JaHHBIX.

Demonstrates basic knowledge in the field of database development, the ability to apply knowledge in practice in the design and management of databases.

HK/KK/KC30

Ken konpanymbuiap J1b-na sxyMbIc yibIMIACTBIPY.

YMeTh oprann3oBath paboTy B MHOIOMOJIb30BaTenbckoi B/1.

Anyorganization a multi-user database.

HK/KK/KC 31

AKIIapaTThIK TEXHOJIOTHSIAPABI XKY3€re achlpy KypaJLiapblH eHaey KabijeTi (9picTeMeniK, aknapaTThlK, MaTeMaTHKAIBIK, aJIFOPHUTMIK, TEXHUKAJIBIK JKOHE OaF/iapaaMalblK).

CnocoOHOCTh pa3palarhiBaTh CPEACTBA peaau3aliy HHGOPMALMOHHBIX TEXHOJNOTHMi (MeToauyecKue, WHPOPMALMOHHbIC, MAaTEMAaTHYECKHE, AJITOPUTMHUYECKHE, TEXHUYECKHEe U
[IPOrPaMMHBIE).

Ability to develop means of implementation of information technologies (methodical, information, mathematical, algorithmic, technical and software).

HK/KK/KC32

Web-kypbuibiMaay/ibiH jxoHe Web-6armapiamanay/iblH 1aMy Mocelesepi, TeHIACHIMSUIAPb, NePCIEKTUBANIAPbI, aKIAPATTHIK KAYIIICI3IiK )KOHE aKIapaTThl KOpFay.

JlemMoHCTpHpYeT 6a30Bble 3HAHMS O MpobIeMax, TCHICHIMIX U IepcrekTHBax pa3sutus Web-koHcrpynposauus u Web-nporpammupoBaHus.

Demonstrates basic knowledge of the problems, trends and prospects of Web-design and Web-programming

HK/KK/KC33

OJibIHHBIH MaTEMaTHKaJIbIK TEOPUMSACH! ayMarbIH/A 3ePTTEYIEp JKYPrizy KabiieTi, onepanysuiapapl 3epTTey JKoHe )KaHa FhUIBIMH HOTIKENIEp aly.

CrnocoOHOCTh IPOBOUTH UCCIEJOBAHUS B 00J1aCTH MaTEMaTH4ECKOI TEOPUH UI'P, UCCIICA0BAHUS ONEpalliid U MOIy4aTh HOBbIE HAy4HbIE PE3Y/IbTaThl, CIOCOOHOCTh aHAIN3UPOBATH 33/1a4H,
BO3HHMKAIOLIME B KOHKPETHBIX NPEAMETHBIX 00JIACTSIX U HA 5TOH OCHOBE CTPOMTb COOTBETCTBYIOLIME MOJICIIH IPHHATHS PELICHHH.

The ability to conduct research in the field of mathematical game theory, operations research and obtain new scientific results, the ability to analyze problems arising in specific subject
areas and on this basis to build appropriate decision-making models.

HK/KK/KC34

[porecTep MeH XKyiienepii Moaebe aTy KabijieTi.

CnocoOHOCTh MPOBOANUTH MOJICIMPOBAHUE MPOIIECCOB M CHCTEM.

The ability to carry out modeling of processes and systems.

HK/KK/KC35

Kocibu KpI3MeTTe FBUIBIMHU KapaThLUIBICTAHY MOHAEPiHIH HETi3ri 3aHJapbIH KOJIaHyFa, MaTeMaTHKAIIBIK TallIay JKOHE MOJIENbALY, TEOPUSITBIK KOHE IKCIIEPUMEHTTIK 3epTTeyiaep daicTepin
KOJIJIJaHyFa JIalblH.

14




I'oTOB K MCTIOTB30BAHHIO OCHOBHBIX 3aKOHOB €CTCCTBCHHOHAYYHBIX NUCHUIUINH B HpO(i)eCCHOHaJ'IBHOFI ACATCIIBHOCTU, IPUMEHCHUIO METOLI0B MAaTEMAaTUYECKOI'0 aHaJin3a U MOJACIINPOBAHNA,
TCOPCTUICCKOI'O M SKCIECPHUMECHTAJIbHOI'O UCCIICIOBAHMUS.

Ready to use the basic laws of natural Sciences in professional activities, the use of methods of mathematical analysis and modeling, theoretical and experimental research.

AKMapaTThIK JKYHenep MEH TeXHOJIOTHsIIap cajachlHIa MPaKTHKAIBIK MiHASTTEp/l Ny YIIiH XKajlmbl KeH AsSpIbIKTEl MEHrepy, ToKipuOe YIIH maijanaHyra akmapaTThIK KyHenepai
€HTi3y YIIiH TeXHUKAIBIK KypaLiapapl XKeHaey, OaraapiaMalblK Kypajgapibl OpHATY jKOHE TAIKpUIAy Kaliseri.

Bnaue'rb LHHpOKOﬁ OGIHGﬁ HOIII‘OTOBKOﬁ (6a3OBBIMI/I 3HaHI/I${MI/I) JUId peIICHU NMPAKTUYCCKUX 3a71a4 B obactu I/IH(bOpMaL[I/IOHHBIX CUCTEM H TCXHOHOFHﬁ, CIIOCOOHOCTD K HWHCTAJUIALNH,

HK/KK/KC36 o
OTJIAAKE MMPOrpaMMHBIX U HACTPOUKE TEXHUYCCKUX CPEACTB IJIs BBOJA I/IHCl)OpMaHI/IOHHLIX CHUCTEM B OIIBITHYIO SKCILJTyaTalluIO.
Possess a broad General training (basic knowledge) to solve practical problems in the field of information systems and technologies, the ability to install, debug software and configure
hardware for putting information systems into trial operation.
AKnapaTThl 6HJICY XKOHE 0acKapy JKyHesepiHJie aKmapaTThl KOPFayabIH TYPIIi XKyHenepi MeH KypallJlapblH NailajiaHy JaFabIChiHa He 00my.
HK/KK/KC 37 O06nanaTe HABBIKOM MCIOJIB30BAHMS Pa3JIMYHBIX CHCTEM M CPEJICTB 3aIMTHI HH(OPMAIIMH B CUCTEeMaxX 00pa0OTKY MH(POpMALUH M yIPaBICHHUSL.
Have the skills to use various systems and means of information security in information processing and management systems.
EHOek arjaiiiapbIH caybIKTHIPY )KOHIHJIET] HAKTHI ic-IIapaiappl a3ipiey.
HK/KK/KC38 YMeTh pa3pabaTbiBaTh KOHKPETHBIE MEPOIPHSATHS 110 03J0POBJICHHIO YCIOBHH TPy/a.
Be able to develop specific measures to improve working conditions.
KOCIBHU K¥3bIPETTIUIIK/ TPO®PECCHUOHAJIBHBIE KOMIETEHIIMHU /PROFESSIONAL COMPETENCES
Jlepexrep 6azachlH aBTOMATThI 0acKapy TypaJibl YFbIMIAPbIH TEPEHIETY; HAKTh SQL-MEH JKyMBIC iCTeYIi 3epTTey, KapanaiblM CypaHbICTap bl KOJLIaHy.
HK/KK/KC39 O06nanate yrayOIeHHBIMHU MOHATUSIMU 00 aBTOMaTH3HPOBAaHHOM YIIpaBJIeHHH 0a30i JaHHBIX, YMETh paboTaTh ¢ peasbHol SQL, HCIoIp30BaTh MPOCTHIE 3aIIPOCH.
Have in-depth concepts of automated database management, be able to work with real SQL, use simple queries
JKyMbIc OpHBIH YIBIMIACTBIPYIBI JKY3€re achipa Oily, onap/ibl TEXHUKAJIBIK KAMTaMAacChl3 €Ty, KOMIIBIOTEPJIiK KOHABIPFBIHBI OpHaJIacThIpa Oiny Kabijeri.
HK/KK/KC40 CrnocoOHOCTh  OCYIIECTBIIATh OPraHU3alUI0 pabouyMX MECT, X TEXHHUECKOE OCHAIlCHHE, pa3MEICHHEe KOMIBIOTEPHOr0 000pY/10 BaHHUSI.
Ability to carry out the organization of workplaces, their technical equipment, placement of computer equipment.
KoMmnproTepiik xeninep i Kypy NPUHIUITEPIH; KENUTiK COyIeTTIH HEri3ri TUITEepiH; KOMIBIOTEPIIIK JKeIiIeTi TOMOJIOrHs MEH anmnapaTThlK KOMIIOHSHTTEP/IIH HETi3ri TUITEePiH, )KePHIUTIKTI
JKeJIIepIiH 6a3aJIbIK TEXHOIOTHSUIAPBIH, aYKBIMIIBI JKeJIIep il YIbIMAACTBIPY MEH KbI3MET €Ty NPUHIUITEPiH; KOMIBIOTEPIIIK JKEJIi JIeT1 KYMBIC TOCIJIIEpiH KOpCceTe .
HK/KK/KC 41 JIeMOHCTpUpYeT 3HAaHUSI IPHHIUIIOB TIOCTPOSHUS KOMIIBIOTEPHBIX CETeH; OCHOBHBIX THIIOB CETEBBIX aPXUTEKTYP, TOMOJIOTHH M alNapaTHbIX KOMIIOHEHTOB KOMIIBIOTEPHBIX CeTeil; 0a30BbIX
TEXHOJIOTHH JIOKAJIBHBIX CETEil; MPUHIMIIOB OpPraHU3aluK U (yHKIIMOHHPOBAHHUS I1100aIbHBIX ceTeil; MPUEeMOB pabOThl B KOMIIBIOTEPHBIX CETSX.
Demonstrates knowledge of the principles of computer networks; basic types of network architectures, topologies and hardware components of computer networks; basic technologies of
local networks; principles of organization and functioning of global networks; methods of work in computer networks.
HE/KK/KC42 Kasipri aknapaTTblK KOFaMHBIH MOHI MEH IaMy MaceJesepiH TYCiHy KaOuIerTi.
CriocoOHOCTh TIOHUMATh CYITHOCTh U MPOOJIEMbI Pa3BUTHSI COBPEMEHHOr0 HH(POPMALIMOHHOT 0 00IIeCTRa.
Ability to understand the essence and problems of the modern information society.
BazaibIk jxoHe KosaHOalbl aKMapaTThIK TEXHOIOTHsUIap bl JKo0asiay Kabiieri.
HK/KK/KC 43 CriocoOHOCTB K MPOSKTUPOBAHUIO 0a30BbIX M MPHKJIAJHBIX HHPOPMALMOHHBIX TEXHOJIOTHI.
Ability to design basic and applied information technologies.
HK/KK/KC44 MHUKPOKOHTPOJLIEPITiK 0aCKapbLIaThIH KYPBUIFbLIAP YIiH OarapiiaMaiblK KAMTaMachl3 eTy/li xobaliay JafIpUiapblH MEHIepY.
K BrajgeHne HaBbIKAMU MPOCKTUPOBAHMSI NPOrPAMMHOIO O0ECIeYeHHUs JJisi YCTPOMCTB C MUKPOKOHTPOJICPHBIM YIIPABICHHEM.
Knowledge of software design skills for devices with microcontroller control.
KocinopeIHKOHTeHTIHKOHE T HTepHE T-pecypeTapApl0acKapyAbIHHET i3 IPUHIMITEPiH, AKIAPATTBIKCEPBUCTEP Il (KOHTEHT-CEPBUCTEP/IIH).
HK/KK/KC45 3HaHUE OCHOBHBIX IIPUHIMIIOB YIIPABJICHUS KOHTEHTOM NpeANpHsATHs U FIHTepHEeT-pecypcoB, IpoLeccaMy CO3AaHUS U UCIIOIb30BaHUsI MHPOPMAIIMOHHBIX CEPBUCOB (KOHTEHT-
CEPBHUCOB).
Knowledge of the basic principles of enterprise content management and Internet resources, the processes of creation and use of information services (content-services.)
CASE-kypanaapslH mMaiganaHa OTHIPBIN, OaFjapiamManblK KelmeHAep Al o3ipieymiH Ka3ipri 3aMaHfbl TEXHOJOTHSUIAPBIH KONJIaHy, O3ipJieHeTiH OarjapiaMaiblK OHIMICPIiH camachlH
HK/KK/KC46 OakpLIay.

ITprMeHeHHe COBPEMEHHBIX TEXHOJOTHH pPa3pabOTKH IpOrpaMMHBIX KOMIUIEKCOB ¢ ucnoib3oBaHueM CASE-cpeacTB, KOHTPOIMpPOBaHHE KadyecTBa pa3padaThIBaeMbIX MPOrPaMMHBIX
MIPOIYKTOB.
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Application of modern technologies of software development using CASE-tools, quality control of developed software products.

BarmaprmaMainsIk eHiMaepai )kobanay MeH 93ipleyiH 3aMaHayHt dIicTepiH, TUIIepiH, TEXHOIOTHUIAPhIH JKOHE aCIANTHIK KYPATIapblH MCHTEPY.

HK/KK/KC47
Branenue coBpeMEHHBIMH METOJIAMH, SI3bIKAMH, TEXHOJIOTHSIMU ¥ HHCTPYMEHTAIBHBIMY CPEICTBAMHU NTPOSKTHPOBAHMS M Pa3pabOTKHU NMPOrpaMMHBIX IPOTYKTOB.
Knowledge of modern methods, languages, technologies and tools for designing and developing software products.
XKobanbig (OarmapinaMaHbIH) MaKcaTTapblH, OSpUIreH emeMaep, MakcaTTl (GyHKIWsIIap, MeKTeylep Ke3iHae OHBIH MIHIETTEpiH KOIOoFa, OJapIblH e3apa OailaHBICHIHBIH KYPBUIBIMBIH
a3ipreyre, KOCINTIK KbI3METTiH KYKBIKTHIK YKOHE aJIaMI'epUILTIK aClIeKTIIEpiH eCKepe OTBIPHII, MiHACTTEP/l eIy iH 0aChIMIBIKTapbIH aHBIKTayFa KaThICy KaOiJIeTi.
HK/KK/KC48 CriocoOHOCTbY4acTBOBaTh B IIOCTAHOBKE LieJied MpoeKTa(IporpaMMbl), €ro 3agad IIpH 3aJaHHBIX KPHUTEPHSX, IETeBBIX (YHKIWAX, OrPaHUUYCHUSX, pa3padOTKe CTPYKTYpPHl HX
B3aUMOCBSI3€H, ONpEeaeNeHNH NPHOPUTETOB pEUIeHHs 33a7a4 C yY4eTOM NPaBOBHIX W HPAaBCTBEHHBIX aCHEKTOB NMPO()eCCHOHAIBFHON AeSTeIbHOCTH.
Ability to participate in setting the goals of the project(program), its tasks under the given criteria, target functions, constraints, developing the structure of their relationships, determining
priorities for solving problems, taking into account the legal and moral aspects of professional activity.
HEK/KK/KC49 OHIMIEp/ eHAIPY TEXHOJIOTHSUIBIK IPOIIECTEp i skobanay YIIiH JepeKkTep K31 Typasibl aknapaTThl )KHHAY JKOHE Tasiay KaoijeTi.
CriocoOHOCTE coOMpaTh M aHAJIM3MPOBaTh HMCXOAHBIE MH(pOPMAIMOHHBIE NAaHHBIE IJISl NPOSKTHPOBAHMS TEXHOJOTHUECKHUX IIPOLECCOB.
The ability to collect and analyze original data for the design of technological processes.
Hakrel 3epTTey MiHIeTTepiHe CyHeHe OTBIPHII, KKETTI 3epTTey dicTepiH TaHIai 0Ty (IMINIOMIBIK KYMBIC TAaKBIPHIObI OOMBIHINA).
HK/KK/KC50 YMeTh BBIOMPaTh HEOOXOTUMBIE METOJIBI UCCIIECIOBAHMS, MICXOJIS M3 3a/1a4 KOHKPETHOT'O MCCIIEIOBaHUs (IO TEME TUTIOMHOM paboThl).
Be able to choose the necessary research methods based on the objectives of a particular study (on the topic of the thesis).
AJTBIHFaH HOTYIKEJIEpIl OHJIeY, TalIay JKOHE OJIap/ibl asKTaJFaH FhUIBIMU-3epTTeY )KYMBICTAPhI TYPiHJIE YChIHY (TTpaKkTHKa OOWBIHIIA ecel).
HK/KK/KC51 YMerh 00pabaThIBaTh MONTYYSHHBIE PE3YNIbTAaThl, aHAJTH3UPOBATh M IPEJICTABIITH MX B BHJIC 3aKOHYEHHBIX HAYYHO-HCCIIEJOBATEILCKUX Pa3paboOTOK (OTUET IO PAKTHUKE).
Be able to process the results, analyze and present them in the form of completed research and development (report on practice).
ATKapbUIFaH JKYMBICTBIH HOTH)KECIH OENTiJICHIeH HOPMATHBTIK KY)KaTTapblH TAIANTapblHA colikec peciMaeii Oiy.
HK/KK/KC52 YMerh 0hopMIISITH Pe3yNbTaThl IPOJISNIAHHON PadOThl B COOTBETCTBUY C TPeOOBAaHMSIMH YCTAHOBJICHHBIX HOPMaTUBHBIX JOKYMEHTOB.

Be able to draw up the results of the work done in accordance with the requirements of established regulations.
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3.9KAJIIBI AJIFAHJIA, KAJIBINITACTBIPBLIFAH KY3BIPETTEPMEH BLJIIM BEPY BAFJIAPJIAMAJIAPBI BOMBIHIIIA OKBITY HOTHKEJIEPIHIH,
CAJBICTBIPY MATPUIIACHI / MATPUIIA COOTHECEHHUSA PE3YJIbTATOB OBYUEHUS 11O OBPA3OBATEJILHOM ITPOT'PAMME B IIEJIOM C
OOPMUPYEMBIMU KOMIIETEHIIUAMHU / MATRIX OF EP LEARNING OUTCOMES CORRELATION ON IN GENERAL WITH THE FORMED

COMPETENCIES
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Kog

Kysbiperrisik /Komnerenuuu / Competencies

JKAJIIBI BIJIIM BEPY K¥3bIPETI/ OBIIME OBPA30OBATEJIBHBIE KOMIIETEHIINN / GENERAL EDUCATIONAL COMPETENCES
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HK/KK/KC 30
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KOCIBU KY¥3bIPETTIJIIK/ MTPO®PECCHUOHAJIBHBIE KOMIIETEHIIUU /PROFESSIONALCOMPETENCES
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4 TTIOHAEP BOMBIHIIIA MOJIMET / CBEAEHUS O JUCIHUAILIMHAX/ INFORMATION ABOUT DISCIPLINES

ITonaTtaysl/ HaumenoBanue qucuunimubl/ Name of
the discipline

IMonninkpickamacunarramackl/ Kparkoe onucanue qucummmunnt/ Brief course description

Kpenurrep
caHbl /
KoanuecTBo
KpeIuToB/
Amount of
credits

Kaabinracatsin
KY3bIpeTTep/
dopmupyeMble
KOMIeTeHnn/
Formed
competencies

ON/
PO/
LO

YKanne! 6inim Geperin monaep mukaii/ Iinkn odmeodpazoBareasnbix gucuummH/ Cycle of general education disciplines

Tannay xommnonenti/ Komnonent no Brioopy/ Component of choice

IJKOHOMHKA KIHe KIcilKepJiik Herizaepi/
OCcHOBBI 9KOHOMHKH U I]pe}.'ll]pl/lHI(lMaTeJIbCTBa/
Fundamentals of Economics and entrepreneurship

Pecypcrapapl  maiimanmaHy KaKeTTUTNi MeH THIMIUIIT, OKOHOMHKAIBIK TaHmay Maceleci.
DOKOHOMHKAIBIK KaTbIHAcTap >KyieciHaeri HapblK. CypaHBIC TIEH YCBHIHBICTBIH HETI3ri TEOpHsIIapbL.
KocinopbIHHBIH ~ HIBIFBIHAAPBl  MEH  Kipicrepl. OHZipic  (aKTOpIapbIHBIH HAapbIFbl.  YJTTHIK
sKoHOoMHKa. busHecreri corrinmik ¢akropsl- Oaranbl yitbiMpacteipy. KP-nmarbr kocinkepiik. Kemenni
KYKBIK CaJlaChIH/IaFbl KOCIIKEpIiK KYKbIFbL. Kocimkepiik KpI3MeTiHIH cyObekrinepi. Kocimkepiik
KbI3METIHIH CYOBEKTiJIepiH Kypy, KalTa YHbIMAacThlpy »xoHe Tapary. Kocinkepnik ToyeKeairi.
Kanpmeik ecen. EHOex maprrapbiH ecenke amyablH OipsiHraid sxyiieciH Tipkey (ECYT/). KP canbik
xyiteci. CanbIKTBIK oKiMIIiIeHaipy. CanbIK MiHASTTEMeEC], CaNBIK )KoHE OOJDKETKE TOJICHETiH 0acka aa
MIHICTTI TeleMIepHaiH Typiepi. ApHaynbl canblk pexumzaepinin (CHP)rypnepi, Llarsin 6usnec
CyOBEKTiIepi YILIH apHaYIIbl CaJbIK PeXXUM/IEpiH KONJaHy IIapTTapbl.

Tlompebrnocmu u 2@hexmusHocms UCNOTL308AHUSA PECYPCO8, NpOONeMd IKOHOMUHECKO20 8bIOOpd.
Puinok 6 cucmeme sxkonomuueckux omuouwtenui. OCHOBHble mMeopuu Cnpoca U NPeoroHCeHUs.
H30eporcku u 00xo00 npeonpusimus. Peinox gaxmopos npoussodcmea. Hayuonanvhas >KOHOMUKA.
Lenoobpaszosanue xaxk gaxmop ycnexa npu opeanusayuu ousmeca. IIpeonpunumamenscmeo 6 PK.
Tpeonpunumamensvckoe npaso kax Kommwiekcras ompaciv npasa. Cy6vekmbl npeonpunumMamensckoll
odesmenvrocmu. Cos0anue, peopeanuszayus U AUKEUOAYUsL CYOBLEKMO8 NPeONnPUHUMAMENbCKOL
dessmenvrocmu. IIpeonpunumamensckuil puck. Kaoposuiil yuem. Pecucmpayus mpyoogeix 002060pog 6
ECVT]]. Hanozosass cucmema PK. Hanocogsoe aomunucmpuposanue. Hanocosoe obsszamenscmeo,
6UObl HANO208 U Opyeux o00A3amenvHbIX niamedxceil 6 6l0xcem. Budvl cneyuanbHvix HAN0206bIX
pescumos, ycnosus npumenenuss CHP 0ns cyovexmos manozo 6usmeca

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 —
1,2,11,12

1,2

Crpi0aiijac xeMKOPJIbIKKA Kapchl MIEHHETTIiH
Herizaepi/

TyxbIppIMIamMa, KYpbUIbIM, MiHIeTTep MeH QyHkuusuap. Cridaiinac sxeMKOpPIIBIKKA KapChl CaHa KOHE
YKEMKOPJIBIKKA KapChl MOJICHHET: Ma3MYHBI, peii xoHe GyHKuusaapbl. JKeke TyIraHbIH KEMKOPIBIKKA

HK/KK/KC —
4,5,6,8,9,10

1,2
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OCHOBBI aHTHKOPPYNIIHMOHHO# KYIbTYpbI/
Fundamentals of anti-corruption culture

Kapchl MOJICHUETIH TopOHeney/eri oTOackHBIH perli. ©IeyMeTTiK OaKpuIay >KeMKOPIIBIKKA KapChl TYPY
MexaHu3Mi petinzge. Kaszipri Ka3akcTaHIBIK KOFaMJIaFbl KYKBIKTBIK CaHAaHBIH Mocenenepi. Ceibaiiinac
YKEMKOPJIBIKKA KAapCHl 3aHIbI TYJIFaHbl KaabiracTeipy. CerOainac >keMKOPIBIK KYKBIK Oy3YIIBUIBIKTap
YILiH 3aHIbI JKayalKepIIuliK. Ickeprik opTagars! ceibaiiiac sKeMKOPIIBIKKA KapChl CaHa KAJIBIITACTBIPY.
Honamue, cmpykmypa, 3a0auu u Qyuxyuu. AHMUKOPPYNYUOHHOE CO3HAHUE U AHMUKOPPYNYUOHHAS
KyIomypa.: cooepacanue, poib u Qyrkyuu. Porb cembu 6 6ocnumarnuu anmukoppynyuoHHou Kyibmypul
auunocmu. ObujecmeeHHblll KOHMPOLb KAK MEXaHu3mM npomugooeiicmeus xoppynyuu. I[Ipobnemor
npasoCO3HAHUA 68 CO6PEMEHHOM KA3AdXCMAHCKOM 061446077166. (Dop.wupoeaHue AHMUKOPPYNYUOHHO2CO
npasoCoO3HAHUA TUYHOCMU. ]Opuauwecmﬂ OmeencmeeHHOCmb 3d KOPPYNYUOHHblEe NPpACOHAPYULEHUA.
Dopmuposarue aHMUKOPPYRYUOHHO20 COZHAHUS 8 busHeccpede.

Concept, structure, tasks and functions. Anti-corruption consciousness and anti-corruption culture:
content, role and functions. Role of the family in anti-corruption culture training of the individual.
Social control as a mechanism to counter corruption. Problems of legal consciousness in modern
Kazakhstan society. Formation of anti-corruption legal consciousness of the individual. Legal liability
for corruption offenses. Formation of anti-corruption consciousness in business environment.

KykbIK Heri3nepi /
OcHoBbI NpaBa/
Fundamentals of law

3aHmbl eMec MaMaHABIKTapABIH CTYISHTTEepiHIH KYKBIK HETi3JepiH 3epTTey, IIKi eMiple »MXoHe
XaJIbIKapasIblK OKUFasiapyia Oarmapiaii Oiny. Bonmamak MamaHmapasIH KYKBIKTBHIK emMec OeifiHaeri THiCTi
KYKBIKTBIK OLTIMAINTepyi jkoHe OoariakTa onapblH KbI3METTIK jKoHE eHOEK KbI3METIH COTTI JKy3ere
aceIpysl. JXKanmbsl 3aHTaHy Typaiibl, 3aHHaMa XKyHeci Typalibl, 3aHHBIH 3aHIbI KYII TYpasbl TYCIHIK aiy.
Herisri 3agmapast — KP KoHCTHTYIMSICHIH jkoHe 06acKa J1a KOHCTHTYIMSUTBIK 3aHAApAbL, 3aHIIBFapyMeH
aifHaNIBICYFa KYKBUIBI MEMJICKETTI KOpraHiapipl Oy, KYKBIKTBIHKa3ipricajanapblHOUTYy. 3aH Hamazia
Oarnapnaii Oiny, 3aH onebueriMeH jxymbicicTey. HOpMaTHBTIK-KYKBIKTBIK aKTUIEPMEH XKYMBIC icTey,
KeJIiCiM-IIapTTap >kacay/blH NPaKTUKAIBIK JaFIbUIAPbIH MEHTEPY.

H3y’~leH1/{e OCHO6 npaea cmy()eHmaMM He}opu()uqecch cneuuaﬂbHocmeL?, YMeHue opuenmupoeamscs 60
GHYMPEHHEll JICUBHU U 6 MEeNCOYHAPOOHbIX cobbimusix. Yceoenue OyOywuMu CReyuarucmamu
Henpaeosoco }’lp0¢1/t/lﬂ coomeemcmeyrouux }OPM()MLIECKMX BHAHUU U HA ycnewrnoe ocyujecmeieHue umu
6 Oyoywem ceoeil cuydcebHoli u mpyoosoi OesmenvrHocmu. Ilonyuenue npedcmaenenus o
iopucnpy()eHuuu 6 yeiom, o cucmeme 3aKOH0()am€]lem6£1, o iopu()uueCKod cune 3akoHa. 3HaHue
ocnognbix 3axkonog - Koncmumyyuu PK u Op. KOHCMUmyyuoHHbIX 3aKOHOS, OP2AHO8 20Cy0apcmed,
npasoMO4YHbIX 3AHUMAMBCA 3AKOHOMBOPUECMEOM, 3HAHUE CYUeCcmeyiomux ompaCﬂed npasa. Ymenue
OpUEHMUPOBAMbCs 8 3aKOHOOamenbemee, pabomams ¢ opuouyeckol rumepamypot. IIpuobpemenue
NpAaKmu4eCcKux HaeblKog COCmMaejieHus 002060]708, pa60mbl C HOpMAamueHOo-npasosbiMu aKmamu.

Study of the basics of law by students of non-legal specialties, ability to navigate in internal life and in
international events. Assimilation of the non-legal profile of the relevant legal knowledge and for
successful implementation of their official and labor activities by potential specialists in the future.
Getting an idea about jurisprudence in general, about the system of legislation, about the legal force of
the law. Knowledge of the basic laws - the Constitution of the Republic of Kazakhstan, etc.
constitutional laws, state bodies authorized to engage in lawmaking, knowledge of existing branches of
law. The ability to navigate the legislation, work with legal literature.Acquisition of practical skills in
drawing up contracts, working with regulatory legal acts.

HK/KK/KC —
7,10

1,2

Frouibivu 3eprrey Herizaepi/ OcHOBBI HAYYHBIX
nccaenosanmii/ Fundamentals of scientific research

IoHHIH OKBITY/BIH MaKCaThl CTYISHTTEP/IIH FhUIBIMU IIBFAPMAIIbUIBIK HEri3/epi Typasibl OLTiM amybl
JKOHE FBUTBIMH 3ePTTEY/Ii JKOocTapiay JaFAbLIapblH KaIbIITACTBIPY OONBIN TaObLIa bl

[[a/lblo U3y4eHus ducuunﬂunbl Aeniaemcs nojiydenue cmydeHmaMM 3HaHUL 00 OCHOBAX HAY4YHO20
meopdyecmea u qbopMupoeaHue HABbIKOB NIIAHUPOBAHUSA HAYYHO20 UCCAE006aAHUSL.

The purpose of studying the discipline is to provide students with knowledge about the basics of
scientific creativity and the formation of skills in planning scientific research.

HK/KK/KC -3

1,8

IKoJI0rus JKIHe Tipuijik Kayincizairi / Ixosorus u

"AnaM - Tipuiik eTy oprachkl™KyleciHiH cUmaTTamMachl. OHIIPICTIK, KAaJTalblK, TYPMBICTHIK, TAOUFU

HK/KK/KC —

1,2

20




0ezomacHocTh xku3HenesiTeasHOocTH/ Ecology and life
safety

opra. Toyeken TyplepiHiH XikTenyl oHe cumarramacel. Kasakcran PecnyOnukachiHbIiH TeTeHIie
JKaFJailylap calachlHIarbl 3aHHAMACHI. TEXHOICHIIK CHIIATTAaFbl TOTCHILE JKarjainap Ke3lIepiHiH
3aKbIMIAYIIB! (pakToprapsl. XuMHsIIHIK KayinTi o0bexTiniep( XKB), omapapIH TonTapsl MEH KayilTLTiK
chlHbINTapbl. JKamnmai KpIpbII-KOSATHIH KapyldblH TypJepi, OJNapIblH EpeKIICTiKTepi MEH OHBI
KOJaHyabIH canjgapbl. Paguammsuislk Kayinti oowexrtinep (PKO). Kaszakcran PecmyOnmkacsiHmars!
A3aMaTTBIK KOPFaHBICTBIH PeJIi MEH HETi3ri MiHIEeTTepi.

Xapaxmepucmuka cucmemul «4enosex - cpeoa oobumanusy. Ilpouszeoocmeennas, 2opoockas, bvimosas,
npupoouas cpeoa. Knaccugpuxayus u xapaxkmepucmuxa 6uoos pucka. 3axonooamenvcmeo Pecnyonuxu
Kasaxcman 6 obracmu upesgviuaiinoix  cumyayuti. Ilopadicaiowue  ¢axmopsi  UCMOYHUKOB
Upe3BLIYALHLIX CUMYayuli MexHOLeHHo2o Xapaxmepd. Xumuyecku onachvie obvexmuvl (XOO), ux
2PYANbL U KAACCHL OnacHocmu. Buovl opyoicus maccogozo nopaicenus, ux ocobeHHocmu u nocieocmasus
e2o npumenenus. Paouayuonno-onacuvie obvexmol (POO). Ponv u ocnoswvie 3a0auu I pascoanckoil
oboponvl 6 Pecnybnuxe Kazaxcman.

Characteristics of the "human - habitat" system. Industrial, urban, household, natural environment.
Classification and characteristics of risk types. Legislation of the Republic of Kazakhstan in the field of
emergency situations. Damaging factors of sources of man-made emergencies. Chemically hazardous
objects (CHO), their groups and hazard classes. Types of weapons of mass destruction, their features
and consequences of their use. Radiation-hazardous objects (RHO). The role and main tasks of Civil
Defense in the Republic of Kazakhstan.

1,12,13

Bazanbik manaep uukii / Huxa 6azosbix qpucuunius / Cycle of basic disciplines
Tannay xomnonenti / Komnonent mo Bei6opy / Component of choice

C# barpapiiamajiay TeXHOJIOTHsIChI/

.Net Framework Garnmapnamanay TeXHOJIOTHACBIHBIH Herizaepi. C# Tinminae Oarmapiamanay. bakpuiay
HycKaynmapbl. MaccuBrep. Tepe3e KochIMUIamapblH a3ipiey. TyseTy OargapnaManblK —Kypasbl.
BarnmapnaMainsik eHiMAEpi TeCTiey.

Texmomorust nporpaMmuposamus C#/ Ocnosbl  mexnonozuu npoepammuposanusi .Net Framework. Hpoepuw%upoealme Ha azvike CH#. I;I(IJQI;:LK/ZIZCZ?: 3,5
C# programming technology Ynpasnsiowue uncmpyxyuu. Maccuswl. Paspabomxa okonnvix npunodxcenutl. Omnaoxa npoepammHoz2o el 22,
obecneuenus. Tecmuposanue npocpammHbIx HPOOYKMOs.
Fundamentals of .Net Framework programming technology. Programming in C#. Control instructions.
Avrrays. Development of window applications. Debugging software. Testing of software products.
Barnmapnamanapael o3ipney kesenuepi. barmapnamanay crii. TexHukanblk Ttancbipma. C+Ht+TiniHiH
Herizaepi. C++ onepauusuiapel. Llaprter oneparopiap. Tapmakramy sxone rmkigap. DyHkiwsuiap,
KepCeTKIITep, cliuTeMelep, MacCUBTEp, Ko aap, kiaccrap xaHe C++ oObekTinepi.
C++ Tisinge 6arnapiaamanay/ Omanvr pazpabomku npoepamm. Cmunv npoepammuposanus. Texnuueckoe 3adanue. OCHOBbL A3bIKA HK/KK/KC —
IIporpammupoBanue Ha si3bike C++/ C++. Onepayuu C++. Vcnosuvie onepamopwi. Bemenenue u yukivl. Qynxyuu, yKazamenu, CCblIKU, 20 21 22 23 3,5
ProgramminginC++ maccugbl, cmpoku, kiaccul u 06vekmot C++. e
Stages of program development. Programming style. Technical specification. Basics of the C++
language. C++ operations. Conditional operator. Branching and loops. Functions, pointers, references,
arrays, strings, classes, and C++ objects.
IIporpamMmManbik  kyienepmid mamy kesemuepi. OObekTire OarpITTajraH IporpaMmasayibly
OBb 0a3acbiHAaFbI 0aFAapJaMaJIbIK KellleHaepiH epekiieaikrepi. Momynpaep >koHe OnapablH KypblUIbIMBL Kiactap MeH oObekrinep. [laHamapmeH
Kypy/ xymbic. KoHcrpykTopnmap MeH npecrpykropiap. Myparepnik. ITonumopdusm.  Knaccrapasiy
Pa3padoTka nporpaMMHBIX KOMILIEKCOB Ha §a3e yiIeciMIiTir skoHe OHBIH epeKIIeTiKTepi. HK/KK/KC — 35
ooI1r/ Omanvl  paspabomxu npoepammublx Komniekcos. OcobeHHocmu  06beKmMHO-0PUEHMUPOBAHHOZO 20, 21, 22, 23 '

Development of software systems based on object-
oriented programming

npoepammuposanus. Modynu u ux cmpykmypa. Kuacewl u obvexmwl. Paboma c okzemnaspamu.
Koncempyxmopul u decmpyxmopwl. Hacnedosanue. Iomumopgusm. Cosmecmumocms Kiaccos u ee
ocobennocmit.

21



https://ci-sharp.ru/Teaching/razrabotka-okonnih-prilozheniy-C.html

Stages of development of software systems. Features of object-oriented programming. Modules and
their structure. Classes and objects. Working with instances. Constructors and destructors. Inheritance.
Polymorphism. Compatibility of classes and its features.

O0beKTimi-0aFbITTBIK 0aFgapaamasay/
O0BbeKTHO-OpHEeHTHPOBAHHOE MPOrPaAMMUpPOBaHue/
Object-oriented programming

OOBeKTUTI-0aFBITTAIFAH TOCUII KOJIAWTBIH KOFaphl JeHreiaeri timmep. I[lmardopma Herizinme
Garmapimamanay — npuHimnrepi.  Net  Framework.  OObekrimi-GarpiTTaiFan — Tajjgay — MeH
Oarmapramanaysly 6asanslk abcrpakmusuiapsl. Typiepi, Kimacrapsl, o0bekTisiepi. TYKpIM KyanaynblH
ozicTepi MEH MeXaHM3MIEpi JKOHE JAepeKTepiiH ©3iHAIK THUNTepiH aHblKray. [lommmopdusm. Ajbin
Tacray.

A3bIKu 6bICOK020 YPOGHA, NOOOdepICcUsaioujue 00beKMHO- OPUEHMUPOBAHHBIL NOOX00. I[Ipunyuns
npozpammuposanus Ha ocHose niamgopmui. Net Framework. basosvie abcmpakyuu o6vekmHo-
OPUEHMUPOBAHHO20 AHANU3A U npoepammuposanus. Tunvl, knaccol, 06vekmul. Memoobl u mexanusmol
HACe008aHUs U ONpedeneHlst COOCMBeHHbIX munog oannwvix. Ilonumopusm. Ucknouenus.

High-level languages that support an object-oriented approach. Principles of platform-based
programming. Net Framework. Basic abstractions of object-oriented analysis and programming. Types,
classes, and objects. Methods and mechanisms for inheritance and defining custom data types.
Polymorphism. Exceptions.

HK/KK/KC —
20,21, 22, 23

3,5

3D moneabaey xyiesepi/
Cucremsl 3D mogemmposanmust/
3D modeling systems

Y emmemai rpaduka jkoHE aHMMAIMs TEXHOJNOTHSCHIHBIH Heri3mepi. 3D Moxpenbaeyre apHamraH
opranapra mony. Mozenszey amicrepi. 3D penakTopblHAa JKYMBIC. YIII ©NIIEeMIi aHUMAaIMs jkacay.
Kepuexinik. 3D Mozenbsieyneri kamepanap.

OcHogbl mexuonoeuii mpexmepnou epaguxu u anumayuu. O630p cped 0as 3D-modenuposarnusi.
Memoowr  mooenuposanus. Paboma 6 3D pedaxmope. Co3z0anue mpexmepHOU aHUMAYUL.
Busyanuzayus. Kameput 6 3D moodenuposanuu.

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 —
24,25

3D MAX TexHOoJIOrusichl /
Texnosaorusa 3D MAX
3D MAX technology

Ywenmemai kecrere ewnrizy. 3ds Max- Ta okymbIcThIH OacTtamybl. OOBeKkTiiepMeH Herisri
onepauusiap. Monudukaropnapasl  KongaHy apKpulbl  Mopenbaey. CIUIaiHABIK — MOJIEJbIEY.
[onuronanael Mopensaey. bynp omnepauwsiiapapl KONAaHy apKbUIBI MOJEBACY. Y LIOJIIeM/I
aHUMalys xacay. HI/IHaMI/IKaJ'ILIK o3apa apeKerTecynepLLi UMUTalUsIay. BenmeKTepz(i KOJIJaHAaTbIH
Annmanus. Heicangpl Texcrypanay. KepiHicTi KapbIKTaHIbIpy >KoHe ocepiep. JlailblH caxHaHBI
BU3yau3aLusIay.

Beseoenue 6 mpexmepnyio epaguxy. Hauano pabomut 6 3ds Max. Ocnognvle onepayuu ¢ 06bekmamu.
Mooenuposanue ¢ ucnonvzoganuem moougpuxamopos. Cnuaiinosoe modenuposanue. Ilonueonansroe
Mmooenuposanue. Moodenuposanue ¢ ucnonvsoganuem 0Oynesvix onepayuu. Cozdanue mpexmepHou
anumayuu. Hmumayus OUHAMUYECKUX 83AUMOOeliCmEull. AHUMAYUs ¢ UCNOAb308AHUEM YACMUL.
Texcmypuposanue obvekma. Oceeugenue cyenul u 3¢ppexmot. Buzyanuzayus 20mogoti cyenvi.
Introduction to three-dimensional graphics. Getting started in 3ds Max. Basic operations with objects.
Modeling using modifiers. Spline modeling. Polygonal modeling. Simulation using Boolean
operations. Creation of three-dimensional animation. Simulation of dynamic interactions. Animation
using particles. Texturing an object. Scene lighting and effects. Visualization of the finished scene.

HK/KK/KC —
24, 25

Onepauusinpl 3eprrey/
HccanenoBanue onepauun/
Research of operations

MaremaTukanslk Oarnapiamainay Herizgepi. Cei3bikrel Oarmapiamanay. Cumimekcri omic. Tikeneit
soHe Kocapiibl ecentep. ChI3bIKTI OaFaapiaMaiayablH KemikTik eceOi. ChI3bIKTBI OaFmapiaManay/bii
muckpeTTi ecemrepi. TaraiibiHmay Typansr ecen. Kemik keminepi. JKamkammsl karqaidnapibi
Mozenbepi. JuHamukansik Oarnapiamanay Herizaepi. JJuHaMukanbik OaraapiamManay MpUHIUNTEpi.

OcHogbl  Mamemamuieckoeo npocpammuposanus. Jluneiinoe npocpammuposarue. CuMniexcHbwil
memoo. Ilpamas u osolicmeennaa 3adauu. Tpancnopmmuas 3a0aua JTUHENHO20 NPOSPAMMUPOBAHUSL.
Huckpemnvle 3a0auu TuHeUH020 npocpammuposanus. 3adaua o HasHauenusx. Tpancnopmmuvle cemu.

HK/KK/KC —
33, 34,35
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Mooenu rongnuxkmuvix cumyayuil. OCHO8bI OUHAMUYECKO20 NpocpamMmuposanus. [Ipunyunv
OUHAMUHECKO20 npocpamMmupoBaHrusl.
Fundamentalsofmathematicalprogramming. Linear programming. Simplex method. Direct and dual
tasks. Transport problem of linear programming. Discrete linear programming problems.Assignment
problem. Transport network. Models of conflict situations. Fundamentals of dynamic programming.
Principles of dynamic programming.

Onraiinanapipy aaicrepi/
Metonbl onTUMHU3ATINN/
Optimizationmethods

OnTuMu3ays MIHISTTEPI Typasibl OacTanKpl MAJIIMETTEp: €CenTepii KOI KOHE IKIKTEY, OHTAMJIbI
memimMHiH 0omysl. OHTalIaHIBIPY dJicTepi Typaibl TYCiHIK. OHTaMIaHIBIPY 9ICTEPiHIH KIKTETIyi.
Bipenmmemui koHe  KemenmeMai  OHTAMIaHIBIPy omicrepi. bip aifHbIManbl  (QYHKIUSHBIH
IKCTPEMYMIAPBI. AKBIPJIbI KUbIHAAPAarsl (yHkuwsuiap. Keaaparrteik minmaaep. JKekeTybIHIpLIap,
rpaguent, auddepernuan. IllaprTel 3kcTpemymra ecentep. OHTaWIAHABIPYABIH — KOJIIaHOAIBI
ecenrtepi. CaHIBIK OHTAMIAHABIPY SICTEPI.

Hauanenvle ceedenuss o 3a0auax oOnmuMuzayuu. NOCMAHOBKA U  Kiaccuuxkayus 3a0ad,
cywecmgosanue onmumanvhoeo pewienus. Tlowamus o memoodax onmumuzayuu. Knaccugpuxayus
Memooos onmumuzayuy. Memoovl 00HOMEpHOU U MHOLOMEPHOU OnmumMusayuy. DKCMpemymbl
@yuryuu 00notl nepemenno. dxcmpemymol GyHKYUU MHO2UX nepemennvix. Keaopamuueckue ghopmoi.
Yacmuwie npousgoomsvie, epaouenm, oupgepenyuan. 3aoauu na ycnoenwiii skcmpemym. Ilpuxiaouvie
3a0ayu onmumusayuu. Juciennvle Memoovl ONMUMU3AYUL.

Initial information about optimization problems: formulation and classification of problems, the
existence of optimal solutions. Concepts of optimization methods. Classification of optimization
methods. Methods of one-dimensional and multidimensional optimization. Extremes of the function of
one variable. Extremums of the function of many variables. Quadratic forms. Partial derivatives,
gradient, differential. Problems on conditional extremum. Applied optimization problems. Numerical
optimization methods.

HK/KK/KC —
33, 34,35

4,
10

Web kocbiMimanapab! a3ipiey xkoHe tecriaey /
Pa3spaGorka u TecrupoBanue \Web npusioxenmii/
Web application development and testing

Web-pecypcrapast a3ipiiey jxoHe TecTijiey YiiH OaFapiaMaiiblk Kypaniaap MeH miathopmaiap. Front-
endweb-pecyperbr xobanay sxone o3ipney. Back-endweb-pecypersr kobamay xoHe a3ipiey. Web-
PECYPCTBIH KayiliCi3 )oHe Y3AiKCi3 )KYMBICHIH KaMTamachi3 eTy. Web-pecypeThl ChIpTKBI cepBHCTEpMEH
KOHE eCEeNTIK )KyHenepMeH MHTErpalysulbIK TecTiney. Tecr-xocmapiaapabl aiianaHa OThIpbIT web-
pecypcrapiisl TeCTiney.

Ilpoepammnvie cpeocmea u niamgopmvl O paspabomku u mecmuposanus web-pecypcos.
Tpoexmuposanue u paspabomka front-end web-pecypca. Ipoexmuposanue u paspabomra back-end
web-pecypca. Obecneuenue besonacnoii u becnepebotinoil pabomvr web-pecypca. Hnmeepayuonnoe
mecmupoganue web-pecypca ¢ 6HewHUMU cepeucamu u yyemuoimu cucmemamu. Tecmuposanue Web-
DPECypcos ¢ UCNOIb3068aHUeM MeCM-NIAHO8.

Software tools and platforms for developing and testing web resources. Design and development of a
front-endweb resource.Design and development of a back-endweb resource. Ensuring the safe and
uninterrupted operation of the web resource. Integration testing of a web resource with external
services and accounting systems. Testing web resources using test plans.

HK/KK/KC —
31, 32

3,7

HNuTepHer-TexHoM0rNsAIap/
HNuTepHer TexHonoruu/
Internet technologies

Web-rexnomorust werizmepi. Herisri HTML. CSS kemerimen pecimaey. JavaScript-cuHTakcuci.
Hepexrep tunrepi. backapy KOHCTpyKuusuiapel MeH (QyHKuwsuiapsl. Be0-o3ipiey  yuriH
¢peiimBopkanap. PHP-cuntakcuc Herisgepi. \Web-koceiMmianbiH —KaHkacel. Kayincizgik. Be6-
TEXHOJIOTMSUIAP/IbIH IaMy MepCeKTHBaNapsl. JKOFaphl )KYKTEIreH KOChIMIIANap bl a3ipIiey.

Ocnosvr Web-mexnonoeuu. bazoewiti HTML. Ogopmnenue npu nomowu CSS. JavaScript - cunmakcuc.
Tunet dannvix. Ynpasnsowue koncmpykyuu u @yukyuu. Ppeimsopku ons Web paspabomxu. PHP -
ocHosbl cunmakcuca. Kapkac web- npunoscenusn. besonacnocms. [lepcnexmusvl paseumusi 6e6-
mexHonoeul. Paspabomxa 6biCcOKOHASPYHCEHHBIX NPULONHCEHUU.

Basics of Web technology. Basic HTML. Design with the help of CSS. JavaScript syntax. Data type.

HK/KK/KC —
31,32

3,7
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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.

OnepanusiibIK Kyiiesep/
OnepaunuoHHbIe CHCTEMBI/
Operating systems

OmneparysuiblK,  KyHenepain okikTenyi. OmnepamisuiblK SKyHenepaiH MakcaThl MeH (QYHKIHSIapHL
Kymeic pexxumaepi. OneparysuiblK SkyiHenepal Kypy KYpbUIBIMBI JKOHE OJapJblH TaChIMAIAaHYbI.
IIpouectep MeH arbiHpmap. JKanrer Oackapy. Dainmplk skyiHe. AKHapaTTbl €HTi3y JKOHE MIBFapy.
Kayimcizmixk.

Knaccugpurxayus onepayuonnvix cucmem. Haznauenue u ynkyuu onepayuonnwix cucmem. Peswcumor
pabomel.  Cmpykmypa nocmpoenusi OnepayuoHHblX cucmem u ux nepenocumocms. IIpoyeccvl u
nomoxu. Ynpasnenue namamoio. @aiinosas cucmema. Beoo u 61600 ungpopmayuu. bezonacnocme.
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 —
15,19,36,37

Linux nHerizaepi/
OcnoBbI Linux/
Linux basics

Linux-men xymeic. OpHary xoHe Kkipy. Komanma KojelHBIH Herizgepi. Linux okyiecinae
Oarmapnamanapapl opHary. Linux xyiiecinne Windows kommanGamapsiH icke kocy. JKeprimikri
Oackapy. JKeprimikri skxernire apramran Cepsep. Bash xomanpansik aymapmarusicel. Kayincizmikri
KaMTaMachI3 eTy.

Paboma c Linux. Yemanoska u 6x00 6 cucmemy. OcHo8bl KOMAHOHOU CMpoKU. Ycmanoska npocpamm
6 Linux. 3anycx Windows-npunoocenuii 6 Linux. Jlokanvnoe aomunucmpupoganue. Cepeep 0us
nokanvhot cemu. Komanonwii unmepnpemamop BASH. Obecneuenue bezonacnocmu.

Working with Linux. Installation and login. Command line basics. Installing programs On Linux.
Running Windows applications on Linux. Local administration. Server for local network. BASH
command interpreter. Ensuring security.

HK/KK/KC —
15,19,36,37

Komnbrorepiik moaeasaey Herizaepi /
OCHOBBI KOMIILIOTEPHOT0 MO/ICTHPOBAH U/
Fundamentals of computer modeling

Mogenbaey TaHBIM OfICI PETiHAE, KOMIBIOTEPIIK MOACIbACYTe KATBICTHI HETI3ri TYCiHIKTEp. YJIri.
Monenbaepai Typiepi. Kypuaemi »xyienepai KOMIIBIOTEPIIIK MOZAENIbAeY Maceneaepi. KoMmproTepik
MOJIENBACYIIH Ke3enaepi. KoMnproTepinik Moaenbaeyai YHpIMIACTRIPY MpUHOKNTEPi. KoMIbloTepIik
MOJIENIbICYTe apHAIFaH AHANUTHKAJIBIK JKOHE HMHTALSUIBIK ammapar. KoMmproTeprik Mopesnbaey
XKYHemnepiH Kypy TeXHOIOTHACHL. OPTYpIIi KyHeaepAiH MMUTALHSUIBIK MOACIbACPI.

Mooenuposanue Kax MemooO RNO3HAHUS, OCHOGHbIE NOHAMUS, C6S3aHHbIE C KOMALIOMEPHbIM
mooenuposanuem. Moodenvb. Buodvl moodeneti. 3adauu KOMNbIOMEPHO20 MOOEIUPOBAHUST CTIONHCHBIX
cucmem. DOmanvl  KOMNbIOMEPHO20 Molenuposanus. IIpunyunvl opeanuzayuy  KOMRbIOMEPHO2O
MOOenuposanus. AHANUMUKO-UMUMAYUORHBIT ARNAPAM KOMAbIOMEPHO20 MoOenuposanus. Texnonoeus
NOCMPOEHUsL CUCIEM KOMNBIOMEPHO20 MOOCTUPOBaHUs. FIMUmMayuonnsie MoOeu pasiuiHblX CUCTIEM.
Modeling as a method of cognition, basic concepts related to computer modeling. Model. Types of
models. Problems of computer modeling of complex systems. Stages of computer simulation.
Principles of organization of computer modeling. Analytical and simulation apparatus for computer
modeling. Technology for building computer simulation systems. Simulation models of various
systems.

HK/KK/KC —
33,34, 35

MaTteMaTHKAJIBIK M0)1e.11|>)1ey/
MaremaTn4yeckoe MOHeﬂl/lpOBaHl/le/
Mathematicalmodeling

MaremaTHKanbIK, MOJEIbAEYOiH HEri3ri TYCiHIKTepi. MareMaTukaiblK MOAEIbIEP KOHE OJIAPIbIH
KIaCCH(HUKANMACH. MareMaTHKaIbIK MOACNbIACPAl Kypy mpHuHIMNTEpi. EcenTey 3KCIEPHUMEHTI.
Cangplk  Mozenbaey. CTaTUCTHKAIBIK MOAeNbiaey. MMuranusuiblk  Mozaenbaey. Kommbrorepiik
MaTeMaTHKaHbIH XKyiienepi. KoMIploTepiik MaTeMaTHKAIBIK KYyienepie MaTeMaTHKAIBIK MOJISIIbIeP/i
€HT'i3y.

OcHOGHble  NOHAMUSL  MAMEMAMU4ecko2o Mooenuposanus. Mamemamuueckue mooenu u — ux
kaaccuguxayus.  Tlpunyunel  nocmpoenus — mamemamuyeckux — mooenell.  Buiuucnumenshoiii
akcnepumenm. Yucnennoe mooderuposanue. Cmamucmudeckoe modenupoganue. Hmumayuonnoe
mooenuposarue. Cucmemvl KomnvlomepHoi mamemamuku. Peanuzayus mamemamuyeckux mooeneil 8

HK/KK/KC —
33, 34,35

24




cucmemax KOMI’Zb}OWlepHOﬁ mamemamuxu.
Basic concepts of mathematical modeling. Mathematical models and their classification. Principles of
construction of mathematical models. Computational experiment. Numerical simulation. Statistical
modeling. Simulation modeling. Systems of computer mathematics. Implementation of mathematical
models in computer mathematics systems.

YJIKkeH AepeKTepai oHAeY JKIHEe CaKTay
TexHosiorusijapbl/ TexHosorum o6padoTKu u
xpaHenust 6onp1ux fanHbIX/ Technologies for
processing and storing big data.

YikeH pgepexrtepmin ¢(yHkumsuiapel mMeH ecemrepi. Big Data. Data mining. Machine learning.
Blockchain TexHonorusicel. Yiken nepekTepai aHbIKray. YJIKSH NEepeKTep/i cakray TeXHOIOTHSIIaphl.
YIiKeH Aepekreplii Tanjay YIIiH Mpolece, TeXHOIOrHsIIap, OaraapaaMaiblK eHIMIep *KoHe CepBUCTED.
Microsoft SQL Server - ne nepexrepi HHTEILIEKTYAIBI Talaay. OKIMIIUIIK eTy.

Qynxyuu u 3a0aquu  bonvwux Oannsvlx. Big Data. Data mining. Machine learning. Texnonozcus
blockchain. Onpedenenue Oonvuux Oannvix. Texwonoeuu xpanenus Oonvwux Oaumwix. Ilpoyecc,
MEeXHON02UU, NPOSPAMMHbBLE NPOOYKIMbL U CEPBUChl Ol aHAIU3a 60IbWUX OanHblX. MnmeniekmyanbHulll
ananuz oannwvix 8 Microsoft SOQL Server. Aomunucmpuposanue.

Functions and tasks of big data. Big Data. Data mining. Machine learning. Blockchain technology. The
definition of big data. Big data storage technologies. Process, technologies, software products and
services for big data analysis. Data mining in Microsoft SQL Server. Admin.

HK/KK/KC -
21,22,29,30,31

6,
10

R 6armapnamanay/ IlporpamMmvupoBanue
R/Programming R

R nepexrep kypsutsiMaapsl. Bekropmap. Marpunanap men mMaccusTep. TisiMaep. Jlepexrep kanpiapsl.
®akropiaap MeH kectenep. barmapmamanbik jkacaktama. JKenney. R-nmiH Oacka TingepMeH e3apa
opekerrtecyi. MHTepHeTTer epexTepi R TiniHge xuHay.

Cmpyxkmypol dannvix R. Bexmopul. Mampuyst u maccugol. Cnucku. Kaopwl oannvix. Daxmopel u
mabnuyvl. Ilpoepammnvie koncmpykyuu. Omaaoka. Bzaumooeiicmeue R ¢ opyeumu szvikamu. Coop)
Ooannvix 8 Mumepneme na sizvixe R.

R data structures. Vectors. Matrices and arrays. Lists. Data frames. Factors and tables. Software
constructions. Debugging. Interaction of R with other languages. Collecting data on the Internet in the
R language.

HK/KK/KC -
21,22,29,30,31

10

AKNapaTThIK Kayinci3aik koHe aKnapaTTbl Kopray/
HNupopmanmonHas 6e30MaCHOCTb U 3aLUTA
uHdopmanuu/

Information security and information protection

AKMapaTThIK KayilCi3/liK TEOpWSCHIHBIH HErisri TyCiHiKTepi. AKmapat Kopray OOBeKTici peTiHze.
AKMapaTThIK KayilcCi3AiKTiH MEMIJISKETTIK cascaThl. AKNapaTTBIK KayillCi3IiK Katepiiepi. AKmapaTTbl
KOpFayIIblH KelleH i jxyhenepin xobamay. Ocannbsikrapasl aHbikray. Kubepkayinciznik. Kayincizaik
casicaTbl MEH MoJesbaepi. AKIapaTThIK KayilCi3AIKTiH XaJIbIKapallbIK CTaHAapTTaphl.

OcHosnvle nonamus meopuu uHGopmayuonnol bezonacnocmu. Hngopmayus kax obvekm 3aujumul.
Tocyoapcmeennas — nomumuka — ungopmayuonnol — bezonachocmu.  Yeposwvi  uH@opmayuoHHou
besonacrocmu. IIpoekmuposanue KOMNIEKCHbIX —CUcmeM 3awumel uH@opmayuy. Beiasienue
yazeumocmeil. Kubepbesonacnocme. Ilonumuxa u moodenu 6ezonachocmu. Meoswcdynapoonsie
cmanoapmul UHGOPMAYUOHHOU 6E30nACHOCMU.

Basic concepts of information security theory. Information as an object of protection. State information
security policy. Threats to information security. Design of complex information security systems.
Vulnerability detection. Cybersecurity. Security policies and models. The international standards of
information security.

HK/KK/KC —
36, 37

3,9

AKNaparThl KOpFay Heri3/iepi jkoHe 3UsITKepJIiK
MeHIIKTi 0ackapy /

OcHoBBI 32U THI HHOPMAIMK U yIpaBJIeHHE
HHTEJUIEKTYAIbHOI CO0CTBEHHOCTbIO/
Fundamentals of information protection and
intellectual property management

AKmapaTThl KOpFayablH Herisri yreimaapbl. Kayincizik sxyieciHin Makcartapbl meH Mingertepi. JK
JKOHE JlepeKTepAi Kopray omicrepi. barmapiaaManblk KOpray Kypaigapbl. 3UATKEpIiK KOpray
moxyabaepi. KopraylblH TeXHUKAIBIK KYpbUIFbUIaphl. JlepOec KOMIBIOTEpHAiH mHapaMeTpiepiH
uneHtudukampsuiay. Kpunrorpadus. AxmapaTThl pyKcarchi3 KipylaeH Kopray. KommbroTeprik
BUpYyCTap. AHTHBUPYCTHIK OarqapnaManap. AKMapaTThl pYKCAaTChI3 KOIIIPYICH KOPFay.

OcHosuvle nowamus sawjumvl un@opmayuu. Llenu u saoauu cucmemvr besonacnocmu. Memoovl
sawumol IIK u 0annvix. IIpoepammusie cpeocmea 3awumol. HumennekmyanvHble MOOYAU 3AUUNIbL.
Texnuueckue ycmpoticmea saujumvl. Hoenmugpuxayus napamempos nepCcoHaAlbHO20 KOMNbIOMeEPd.

Kpunmozpagusa. 3awuma ungopmayuu om Hecankyuonuposannozo odocmyna. Komnvromepruie

HK/KK/KC —
36, 37

3,9
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http://www.microsoft.com/sqlserver/2008/ru/ru/data-mining.aspx
http://www.microsoft.com/sqlserver/2008/ru/ru/data-mining.aspx
http://www.microsoft.com/sqlserver/2008/ru/ru/data-mining.aspx

supycol. AHmusupycHvle npospammel. 3awuma  uHpopmayuu  om  HECAHKYUOHUPOBAHHO2O
Konupoeamnusi.

Basicconceptsofinformationsecurity. Goals and objectives of the security system. Methods for
protecting your PC and data. Software protection tools. Intelligent protection modules. Technical
protection devices.ldentification of parameters of the personal computer. Cryptography. Protection of
information from unauthorized access. Computer virus. Antivirus program. Protection of information
from unauthorized copying.

10

EnbexTi Kopray/
Oxpana Tpyna /
Labour protection

Kazakcran PecryOnmkackIHBIH €HOEK KOIEKCIH €HOEK KBI3METIHIH KayilCi3Jiri >KOHE 3MSHCHI3IBIFBI
TYPFBICHIHAH 3epeney. OHIIPICTIK (aKTopiapasl HallapiaTaThIH JKaFbIMCEI3 acesepae. EHOexTi kopray
JKOHE OH/TIPICTIK SKOJIOTUSAPIIEPIiH KIKTEyi.

Uzyuenue Tpyoosoco kodexca PK ¢ mouxu 3penuss 6Gezonacrocmu u 6e38pedHoCHu mpyoogoi
OdesmenvHocmu. Knaccugpuxkayus necamusHvix 8030elicmeull, YXyOuanouux npouzeo0CmeeHHble
axmopwi.

Study of the Labor Code of the Republic of Kazakhstan from the point of view of safety and
harmlessness of labor activity. Classification of negative impacts that worsen production factors.

HK/KK/KC —
20,38

1,2

CaJjia KocinopbIHAApbIHAA eH0eKTi KOpFay
JKOHIHJIeTi JKYMBICTBI YHBIMIACTHIPY/
Opranusanusi paGoTsl 0 OXpaHe TPyAa HA
NpeANPUATHAX 0Tpacm/
Organization of work on labor protection at the
enterprises of the industry

Enbex kayirciszgiri cranmapTTapblHBIH Kyieci. OKpITy jkoHE Hyckay Oepy skymbicmbsurapmen MTOK
eHOek Kayinciznuiri. EHOekTi Kopray »XeHiHIeri MeMJIEKeTTIK Kajaranay XKoHe KOFaMBIK Oaxpuiay
oprannapel. EHOeKkTi Kopray >KeHIHIeri 3aHiapMeH HopManapjabl Oy3FaHbl YIIIH Jiaya3bIM[pbl
ajlamMIap/blH okayankepuriiri. XKasatalieiM okura yFeIMBL. JKapakaTTaHyIblH YHBIMAACTHIPYIIBUIBIK,
TEXHHUKAIIBIK KoHE TICUXO(pHM3HUKANBIK cebenrepi. JKazaTallblM OKUFanapibl Tepren-TeKcepyepexenepi.
JKapaxaTraHypIH anplH any OOWBIHIIA HHXKEHEPIIK MenTMAep I a3ipiey.

Cucmema cmanoapmos 6eszonacnocmu mpyoa. Obyuenue u uncmpykmagic paboyux u HTP
besonactocmu mpyoa. Opeanvl 20CHA030pa U OOWECMBEHHO20 KOHMPOAS NO OXpawe mpyod.
OmeemcmeenHocms OONHCHOCMHBIX TUY 34 Hapyuilenue 3aK0H08 U Hopm no oxpare mpyoa. Tlonamue
necuacmuoeo cayuas. Opeanusayuontsie, mexHuieckue U NCUXoOPU3UYecKue npUsUHbL mpasmamusma.
Ilpasuna  paccredosanus — Hecuacmuvix — ciyyaes. Paspabomka — umoicenepnvix — pewtenuii  no
npogunaxmuxe mpasmamusma.

Thesystemofoccupationalsafetystandards. Training and instruction of workers and engineers of labor
safety. Bodies of state supervision and public control on labor protection. Responsibility of officials for
violation of laws and regulations on labor protection. The concept of accident. Organizational,
technical and psycho-physical causes of injury. Rules of investigation of accidents. Development of
engineering solutions for injury prevention.

HK/KK/KC —
20,38

1,2

KacinTik nonaep nuxiai/ Huka npopumpyromux qucuumimmg/ Cycle of majors
Tannay komnonenri/ KomnonenT no Bo1oopy/Optional Component

SQL, NoSQL, NewSQL-re kipicne/
Beenenne B SQL, NoSQL, NewSQL/
Introduction to SQL, NoSQL, NewSQL

SQL wony. Kecrenepnen aknapar any. Kecrenepni Kypy. ©Opic MOHAEpIH €Hri3y, KOO JKSHE ©3repTy.
Pensiusiibik xoHe Oyib OnepaTopiapblH Hmaiaanany. ApHailbl oreparopiapibl MIapTTapaa KoJJaHy.
ArperarTbiK GYHKIHSIIAPIBIH KOMEriMeH ManiMerTep i xanmbuiay. Cypaynapasl skacay. Macmra0ray.
NoSQL Herizmepi. NoSQL-nmarer amepexrep cynbanapsl. NewSQL oxyiienepiniH Herizgepi MeH
MBICAJIIAPHI.

O6sop SQL. H3zeneuenue ungopmayuu uz mabnauy. Cozoanue mabauy. Beoo, yoarenue u usmenenue
3Hauenuil nonei. Mcnonvzosanue perayuonHbix u 6ynesuix onepamopos. Hcnoav3osanue cneyuanbHulx
onepamopos 8 ycuogusix. 0600wenue OaHHbIx ¢ NOMowbio azpecamublx @yuxyuil. Cozoanue 3anpocos.
Iooszanpoc. Macwmabupyemocms. Ocnogort NoSQL. Cxemot dannvix 6 NoSQL. Ocnosbl u npumepul
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

HK/KK/KC -39

6,
10

26




NoSQL. Data schemas in NoSQL. Basics and examples of NewSQL systems.

PL/SQL 6armapnaamanay/
IIporpammupoBanune na PL/SQL/
Programming on PL/SQL

PL/SQL riminig =merizgepi. Herisri ©Oackapy KypsisiMaapel. [lommporpammanap. MK-nmarst
esrepicrepai perrey. Kipicripinren muHamukanslk SQL. Kypcopnapaer maiinamanmy. PL/SQL ymia
Oar maprmamainay xyienepi.

Ocnosvr asvika PL/SQL. Ochoguvle ynpasnsiowue cmpykmypol. ITloonpoepammul. Peeyiuposarnue
usmenenuti 6 bBJl. Bcempoenuwii  ounamuueckuti SQL.  Hcnonwvsosanue xypcopos. Cucmembl
npozpammuposanus onsi PL/SQL.

Basics of PL/SQL language. Main control structures. Subroutines. Regulation of changes in database.
Built-in dynamic SQL. Using cursors. Programming systems for PL/SQL.

HK/KK/KC -39

6,
10

KomnsioTepiiep :kyiiecinin cayseri/
ApPXHTEKTYpa KOMNBIOTEPHBIX CHCTeM/
Architecture of computer systems

KommbroTepiik  KyHenepaiH apXUTEKTypachl MeH KypbhUIBIMBEI. Kem JeHreim KOMIbIOTEpIi
yidpiMaacTeipy. CaHIBIK JIOTHKAIBIK JIEHICH. MUKpOApXUTEKTypa neHredi. Hyckaynap KHbIHBIHBIH
apXHUTEKTYpAIIBIK JeHredi. Onepanysuiblk kyite neHreifi. Bupryanmgsr xax. Ilapannens xoMmbrotep
apxuTeKTypacsl. [IpomeccopinIisik mapamrenism.

Apxumexmypa u  cmpykmypa —Komnvlomepuuix — cucmem. MHO20ypogHesas — KOMNbIOmMepHAsL
opeanusayus. Lughposoii nocuneckuil ypogens. Yposenv Mukpoapxumexkmypul. Ypogenv apXxumexmypol
Habopa xomano. Yposenv onepayuonnoii cucmemvl. Bupmyanenas namame. Ilapannenvhvie
KomnvlomepHule apxumexkmypul. Buympunpoyeccopnulii napannenusm.

Architecture and structure of computer systems. Multilevel computer organization. Digital logic level.
Microarchitecture level. Instruction set architecture level. Operating system level. Virtual memory.
Parallel computer architectures. Intraprocessor parallelism.

HK/KK/KC —
40, 41

KoMnbloTepai annaparTbiKk KaMmTamMachi3 ety /
AnmnapartHoe o0ecrnieyeHne KOMIbIOTEpa/
Computer hardware

Hepbec kommbloTepaiH OybIHIApHI, KIACCH(UKALMICH XKHEe KYpbUFBICH. JKylemik Onok. AHAIBIK
iata. Mukponpoueccop. XKyitenik maructpans. BIOS, kenelTy kapranapsl. Imiki »am KypbUIFBICHL.
ChIpTKBI kaj auckinepi. EHrizy KypbUFbLIapbl. AKNapaTThl NIBIFApy KYphUIFbUIApsl. KommbroTepin
aKycTHKalbIK kyHeci. bBeiine TexHomormscel. KommbloTepai Kopray KypbUFBLIApbl. ATNNapaTThIK
KYpaJaapasl )KaHApPTY.

Tlokonenus, knaccuurkayus u yYCmpoucmeo nepcoHanvhozo Komnviomepa. Cucmemnulii ONIOK.
Cucmemnaa naama. Muxponpoyeccop. Cucmemnaa mazucmpany. BIOS, niamvi  pacuupenust.
Yempoiicmeo  enympenneti  namsmu.  Haxonumenu Buewneti  namsmu.  Yempoiicmsa —6600a
unghopmayuu.  Ycempoiicmea  evieoda  ungopmayuu. Axkycmuueckas —cucmema  KOMHbIOmMepa.
Buoeomexnuxa. Ycmpoiicmea sawumor komnvromepa. Obnosenue annapammo2o obecneyeHus.
Generations, classification and device of the personal computer. System unit. Motherboard.
Microprocessor. System highway. BIOS, expansion cards. Internal storage device. External Memory
Drives. Input devices. Information output devices. Computer speaker system. Video technology.
Computer security devices. Hardware upgrade.

HK/KK/KC —
40, 41

Komnblorepaik Topadrap/
KomnblorepHble ceTn/
Computer network

Komnbrotepmik skeninepai kypy Heriszmepi. JKemimepain oxikremyi. JKeprimikri »xoHe jxahaHIBIK
xeninep. KoMmmbproTepiik kenmi jkoHe JKemiiepaiH Typrepi. basanbik Tomonorus.. [lepexkrep Oepy
typrepi. XKeminepmi ammapaTThlk JkoHe OarjapiaManblK KamMTamachld ery. FamaMmIplK ecemnTey
JKeinepiniy Ttunrepi MeH GyHKuusIapel. FamaMmapik okeninepae naepekrepai Oepy. Ilakerrep
KOMMYTaluschl Oap kenminep. AHnanortel OeminreH sxemiyep. Canapik OeminreH keminep. Kemi
eHiMIiTITiH Gackapy.

OcHosbl nocmpoenus KomnviomepHolx cemeu. Knaccuguxayus cemeil. Jlokanvhvie u 2nobanvHule
cemu. Komnviomepnas cemv u munvt cemeil. basosvie mononocuu. Tunvi nepedayu OAHHbIX.
Annapamnoe u npoepammuoe obecneuenue cemeil. Tunvl u QYHKYUU 2100ATLHBIX BLIYUCIUMETLHBIX
cemeil. [lepedaua Oanmvix 6 2nodanvhvix cemax. Cemu ¢ Kommymayuel naxemos. AHanozosvle
svi0enennbvle tunul. Lugposvie svidenennvie unuy. Ynpasnenue npousso0umenbHoCmyio cemiu

Basic sofbuilding computer networks. Classification of networks. Local and global networks.
Computer network and types of networks. Basic topologies. Types of data transfer. Network hardware

HK/KK/KC —
40, 41

27



https://oracle-patches.com/db/sql/%D0%BE%D1%81%D0%BD%D0%BE%D0%B2%D1%8B-%D1%8F%D0%B7%D1%8B%D0%BA%D0%B0-pl-sql
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https://oracle-patches.com/db/sql/%D0%BE%D1%81%D0%BD%D0%BE%D0%B2%D1%8B-%D1%8F%D0%B7%D1%8B%D0%BA%D0%B0-pl-sql

and software. Types and functions of global computer networks. Data transfer in global networks.
Packet-switched networks. Analog dedicated lines. Digital dedicated lines. Network performance
management.

BaiijianbIc oHe KOMMYHUKALMSAAFBI Ka3ipri
mapadnap/
CoBpeMeHHBIE CPeACTBA CBA3H M KOMMYHUKAIHK/
Modern means of communication

CyObekTiniep, 00bEKTIIeP/IiH ayKbIMBI, 00BEKTIJIEP/IiH CUNIAThI, KO3FAJIBIC BEKTOPHI, MTaliaiaHbIIaThIH
KOJIbI, KAaThIHAC CHIAThl OOWBIHIIA KOMMYHHUKAIMS TYPJEpiH JKikrey. BepOamapl, BepOanmpl emec
OaiiTaHpIC KypalJapbl. 3aMaHayH KOMMYHHKAIMSUIBIK TEXHOJOTHsUIAp. AKIapaTThIK KOFaMIarbl
KOMMYHHUKAIIMSUTBIK  TEXHOJIOTHSUIAPIBIH,  €PEKIIeNir. AKIapaTThIK KOFaM JKarJalbIHIarbl JKaHa
KOMMYHHUKATHBTIK PEXHUM. BYKapaiblK KOMMYHHKAIMS KypaJJapblH JaMbITy. KOMMYyHHKAIMSHbBIH
3aMaHayW Kypaujgapel. MHTepHET. AKHaparThlK KoFaMm. AKMapartThlK MoneHueT. Kasipri Oaiinmansic
KYpaJIgapsl.

Knaccugpurayus 6uoos kommyHnuxayuil no cybvekmam, macumadam 006vexmos, xapaxmepy 06veKmos,
8EKMOpPY OBUICEHUs], UCNONL3YeMOMY KOOy, Xapakmepy coobwenus. Bepbanvhvie, nesepbanvhuie
cpeocmea  kommynuxayuu. — Coepemennvie  KOMMyHUKayuouuvle — mexuonozcuu.  Cneyugpuka
KOMMYHUKAYUOHHBIX MEXHON02Ul 8 UHPOpMayuoHHom obuecmee. Hoeblll KOMMYHUKAMUBHBII PEHCUM
6 ycnosusx ungpopmayuonnozo obwecmea. Pazeumue cpedcme  Maccogol  KOMMYHUKAYUU.
Cospemennvie cpeocmea kommynuxayuu. Internet. Ungopmayuonnoe obwecmeo. Hngpopmayuonnas
xkyavmypa. Coepementule cpedcmea Cs3u.

Classification of types of communication by subjects, scale of objects, the nature of objects, the vector
of motion, the code used, the nature of the message. Verbal, nonverbal means of communication.
Modern communication technologies. Specificity of communication technologies in the information
society. A new communicative regime in the information society. Development of mass
communication media. Modern means of communication. Internet. Information society. Information
culture. Modern communication.

HK/KK/KC —
40, 41

7Kacanapl HHTeJIeKT Herizaepi /
OCHOBBI HCKYCCTBEHHOTO HHTEJJIeKTa/
Fundamentals of artificial intelligence

YKacaHap! MHTEIUIEKT CUMYISIIMACHL. YITUIEpi TaHy XKyitenepi. DKCIepTTiK Kykenepain
OarmapraMaliblK KeleHIepiH jkacay. MalliHabIK HHTEJUIEKT KYPY MACEJIECiH IIely alropuTMiH Kypy.
MammHaibIK OKbITY. YKacaHJpl HHTEIUIEKTIICH 4aT-00TTap/abl 93ipiey.

Mooenuposanue uckyccmeennoco unmeniekma. Cucmemvl pacnosnaganusi oopaszos. Paszpabomra
npocpamMmHblX KOMNIAEKCO68 IKCNEPMHbIX CUCITEM. Co3zoanue ajeopumma peuteHus 3a0auu nocmpoernus
Mawunno2o unmeniekma. Mawunnoe oéyqenue. Pa3pa60ml<a yam — 6omoe ¢ UCKYCMEBEHHbIM
UHMENTEKMOM.

Simulation of artificial intelligence. Pattern recognition systems. Development of software complexes
of expert systems. Creation of an algorithm for solving the problem of building machine intelligence.
Machine learning. Development of chat-bots with artificial intelligence.

HK/KK/KC -
42, 43,44

5,
10

Heiiponabixixeinep/
Heiiponnbie ceTu/
Neuralnetwork

Xacangpl HEHpOH OKeniNepiHiH TNaiia OOJYbIHBIH OWONOTHSIBIK — ajFbIIapTTapel.  JKacaHuibl
HEeHPOHIBIK Kesiniep. bipkadarTsl skoHe KenkabaTThl nepcenTpoHaap. Panuanapl 6a3uctik GpyHKIMsIIAp
Heri3inzeri skeminep. Tipek BekTopiap MalidHajapsl. bacTbl KOMIOHEHTTepAi Tanxay. KoxoHeHHiH
©3iH-031 YHBIMIACTBIPY Kapranapsl. HelipomuHamMHKamblK Mopenbaep. HeHpoHIbIK keminepain
OUONOTUSUIBIK- LIBIH/BIKKA YKCAC MOJIEIbIAEPI.

Buonocuueckue npeonocvliku 603HUKHOBEHUA UCKYCCHBEHHbIX HeUpOHHbIX cemeil. HcKyccmeenHbie
HetipoHHble cemu. OOHOCNOUHbIE U MHO20CHOUHble nepyenmponvl. Cemu HA OCHO8e PAOUANLHBIX
basucnvlx  yHryuil. Mawunbl onopHelx 6eKmMopos. Anausz 2nasHuIX Komnowenmos. Kapmuvl
camoopeanusayuu Koxonena. Hetipoounamuyeckue mooenu. buonoeuuecku-npagoonooobnvie mooenu
HeUPOHHBIX 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 —
42,43, 44

35,
10
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MuxkpokoHTposIepepai 0argapaamasay/
IIporpaMMupoBaHie MUKPOKOHTPOJLIEPOB/
Programming of microcontrollers

MHUKPOKOHTPOJUIEP KYPBUIFBIIAPBIMEH TAHBICTHIPY. MUKPOKOHTPOIIEPIIH HETI3ri OJIOKTapBIHBIH
JKYMBIC icTey mpuHIOuMi. Arduino anmapaTThlK IDIaTgopMachklHa MIONY DIEKTPOHABIK KOMIIOHEHTTEp
JKOHE OJIapIbIH KacuerTepi. MUKPOKOHTPOIUIEpIep YIIiH GarmapiaMaibiK KaMTaMackl3 €Tyl a3ipiey
Kypaygapbl. CH TUTIHIE MEKPOKOHTPOJIIIEPJIEp/Ii Oarmapiamaiay Heri3aepi.

Beeoenue 6 muxpoxouwmponnepuvle ycmpoticmeéa. Ilpunyun — Oelicmsus — OCHOBHbIX — ONOKO8
mukpoxoumposnepa. Obzop annapamuou niamegpopmer Arduino DnekmpoHnuvie KOMROHEHMbl U UX
ceoticmea. HHcmpymenmanvhvle cpedcmea  papabomiu — NpocpamMMHO20 — obecneueHus — O
MUKPOKOHMPOAnepos. OCHO8bI NPOSPAMMUPOBAHUS MUKPOKOHMPOILEPOs Ha s3vike C.

Introduction to microcontroller devices. The principle of operation of the main blocks of the
microcontroller. Overview of the Arduino hardware platform Electronic components and their
properties. Software development tools for microcontrollers. Fundamentals of programming
microcontrollers in C.

HK/KK/KC —
42,43, 44

59

PodoroTrexnunka/
PoboroTrexnunka/
Robotics

Pobororexnukara kipicre. PobororexHuka Tapuxbl. "Po6oT"TepMuHI. POOOTOTEXHUKAHBIH YIII 3aHBL
3amaHayn poOOTOTEXHHUKAHBIH Malia OOTysI JKoHE JaMybl. PoOoTTap KypaMbl. POOOTTapIbIH KIKTEyi.
PoGOTTapAbIH TEXHUKAIBIK JCHICHiH aHBIKTAWTBIH MHapaMerpiep. MaHUMYISIUIBIK OKYHenep.
MoOunbai  poOOTTapaplH  Ko3raibic okyienepi. CeHcopibIK Jkyienep. PoGorrapasl  Oackapy
KYpBUTFBUIApel. ABTOMATTHI Oackapy kyieciniy Herizzmepi. [IM/[-pertey. PobGoToTeXHHKaNBIK kKoHE
MEXaTPOH/IBIK KYHesepIeri xKacaH bl HHTEIUIEKT. POOOTOTEXHUKA KypallIapbIH KOJIIaHY.

Bgeoenue 6 pobomomexuuxy. Ilpedvicmopuss pobomomexuuxu. Tepmun "pobom". Tpu 3axona
pobomomexnuxu. Bosnuxnosenue u pazeumue coepemennou pobomomexnuxu. Cocmag pobomos.
Knaccugurayus  pobomos. Ilapamempol, onpedensioujue mexHuueckuii  ypogeHo  pobomos.
Manunynayuonnvie cucmemot. Cucmemvl nepedgudicenuss MoounbHbix pobomos. CeHcopHbie cucmeMmbi.
Yempoiicmea  ynpasnenusi pobomos. Ochosvl  cucmem asmomamuyecko2o ynpagnenus. IIH/]-
pezyaupoganue. HcKyccm@eHHblll uHmMeniekm 6 poOOMOMexXHU4eCKUx U MexXampoHHbIX CUCTEMAX.
Ipumenenue cpeocme pob6omomexHuKu.

Introduction to robotics. The history of robotics. The term "robot". Three laws of robotics. The
emergence and development of modern robotics. The composition of the robots. Classification of
robots. Parameters that determine the technical level of robots. Manipulation of the system. Systems of
movement of mobile robots. Sensor system. Robot control devices. Basics of automatic control
systems. PID control. Artificial intelligence in robotic and mechatronic systems. The use of robotics.

HK/KK/KC —
42,43, 44

59

Buptyanabl #oHe KeHeHTiIreH IbIHIbIK
TEXHOJIOTUsIapbl/
TexH0JI0ruM BUPTYAJIbHOI M 10NI0JIHEHHOM
peanbHoOCTH/

Virtual and augmented reality technologies

Bupryanuel JKkoHE KEHEHTUIreH IIBIHIBIKTBL KOJIaHy. YKCACTHIKTAp MEH aiblpMallbUIBIKTAp.
Bupryanzuel jkoHE KEHEHTIIreH MIBIHABIK KOCBIMINANApbiH a3ipiey. KocbiMina IpIObIC KoHE ayauo
rapautypa. Canzpik uic ieH 1oM. AR miatgopmanapsl Mmen Opaysepiiepi.

Ipumenenue eupmyanvrou u Oononnenoi peanvhocmu. Cxoocmea u  pasmuyus. Paspabomika
NPUNOHCEHUI 6UPMYANLHOU U OONOIHEHHOU peanbHocmu. JJONOTHeHHbill 386VK U ayOUO2apHUMYpA.
Lugposoii 3anax u exyc. AR-nram@popmul u bpaysepoi.

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 —
42,43,45,47,50

58

Unity AR/VR Heri3znepi/
OcnoBsbl Unity AR/VR/
Unity AR/VR basics

Unity oiibiH qaMbiTy Heri3aepi. OWbIHHBIH Heri3ri KepiHici MeH (QyHKUMOHANABIFbIH AambITy. Unity
xoHe Blender kemerimen 3D kepiHicTepiH Kypy, FalnamablK KEHICTIK jkoHe MaciTadray. dusmka,
IpaBUTAIM, aHUMALMS )KOHE KapBIKTaHIBIPYABI KonaaiiTeiH Unity MHTEpaKTHBTI OpTalapbIH Kypy.
Ocnosvl pazpabomxu uep ¢ Unity. Paspabomka enasnoti cyenvl u @ynkyuonana uepvl. Cozoanue 3D-
cyen ¢ nomowvro Unity u Blender, enobansnoe npocmpancmeo u macuimabuposanue. Ilocmpoenue
¢ nomowpro  Unity uHmepakmugHvlx cped ¢ NOOOEPHCKOU  (QUUKY,  epasumayuy, aHUMAayuu
U oceeujeHus.

Basics of game development in Unity. Development of the main stage and the functionality of the

HK/KK/KC —
42,4345 47,50

5,8
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game. Creating 3D scenes using Unity and Blender, global space and scaling. Building interactive
environments with Unity with support for physics, gravity, animation and lighting.

1C darpapaamasnay/
MporpammupoBanne B 1C/
Programming in 1C

XKytteniy TyxeipeiMaaMacel. Kondurypamusmen sxymeic icrey Herizaepi. Konpurypanus oobekrinepi.
Kipixkripinresn tin 1C: Kocinopsia. AxmapatTeik 6a3ans! Kypy. Kimri xyifenep MeH aHbIKTaMaIbIKTap bl
xobanmay. Makerrep. Ecenrepai kansimracteipy. Cypaynap. @opmanapas! Kypy. O3ipiey Kypaaaapsl.
busnec yaepicrep meH miHAeTTep. Komman6aib! meniMaepai KeHaey.

Konyenyusi cucmemuvt. Ocnosvl pabomul ¢ kongpueypayueti. Obvekmol Kongueypayuu. Bempoennulil
azvik 1C: Ilpeonpusmue. Coz0anue unghopmayuonnoii 6asvl. Ilpoexmupoganue noocucmem u
cnpagoynukos. Makemoi. @opmuposanue omyemos. 3anpocwi. Tlocmpoenue gopm. Hncmpymenmol
paspabomku. busnec npoyeccol u 3a0auu. Omuaoka nPUKIAOHBIX PeeHUl.

System concept. Basics of working with the configuration. Configuration object. Built-in 1C:
Enterprise language. The creation of an information base. Designing subsystems and directories.
Layouts. Generate reports. Requests. Building forms. Development tool. Business processes and tasks.
Debugging application solutions.

HK/KK/KC —
45, 46, 47, 48,
49

3,
10

Kodanapapl 6ackapyaarbl aKnapaTThIK AKyiesep /
HNudopmanuonHblie cHCTEMBI B YIIPaBJIeHUH
npoexkTamn/

Information systems in project management

Kobamapapr 6ackapyaarsl akmapaTThIK KyHernepre moiry. XKoba koHe jk00aiblK KpizmeT. YKoOaHbIH
Ma3MyHBI MeH Mep3iMi. JKoOaHBIH KYHBI jkoHE SKOHOMHUKaNBIK THiMaitiri. Toyekenmep. Xobamapasr
Gackapy mpouecrepi. Pecypcrapsl jxocnapiay KoHe IIBIFBIHAAPIE Oaranay.

O630p ungopmayuonnvix cucmem 8 ynpagienuu npoekmamu. IIpoekm u npoexmuas OesmenbHOCHb.
Cooepocanue u cpoku npoexma. Cmoumocmsv u dKkoHOMUYeCKas dpgexkmusnocms npoekma. Pucku.
Ilpoyeccuvl ynpasnenus npoexkmamu. Ilnanuposanue pecypcos u oyenxka sampam.

Overview of information systems in project management. Project and project activities. The content
and timing of the project. Cost and economic efficiency of the project. Risks. Project management
processes. Resource planning and cost estimation.

HK/KK/KC —
45, 46, 47, 48,
49

3,
10

Android yuriH MoOHIBAI KOChIMIIATAPBI d3ipJiey/
Pa3pa6oTka MOOHIbHBIX NPUJIOKEHUH 1151
Android/

Development of mobile applications for Android

Android ymrin Oarmapnamanay Heriznmepi. Android Studio. [lalimamanymsl mHTepdeiicin a3ipiey.
Anumanus, rpaduka, AbIOBICTBHIK dbdekrrep. SQLite. MoOWibai KYpBUFBIHBIH aNmnapaTThik
KypangapsIMeH e3apa apekertecy. MoOHIbai KoChIMILIAIap/Ib! sKeHaey TexHonorusnapsl. Google Play-
JIe JKapHusIay JKOHE HKBUDKBITY.

Ochosbl npoepammuposanust onsi Android. Android Studio. Paspabomka unmepgheiica nonvsoeamensi.
Anumayus, epagura, 36yrxogeie s¢pghexmor. SQLite. Bzaumooeiicmeue ¢ annapamuviMu cpeocmeamu
MobuneHoco  ycmpoticmga.  Texnonoeuu omaaoku MoOunbHbIX  npunodcenul. Ilyomuxayus u
npoodsudicenue 6 Google Play.

Basics of programming for Android. Android Studio. Development of user’s interface. Animation,
graphics, sound effects. SQLite. Interaction with the hardware of mobile device. Debugging
technologies for mobile applications. Publication and promotion on Google Play

HK/KK/KC —
45, 46, 47, 48,
49

57

IOS ywin Mmo0uiabai KocbIMIAIapabI d3ipaey/
Pa3zpadorka MoOMIbHBIX NpUJIokeHuii aus [0S/
Development of mobile applications for 10S

Swift Timinig Herizmepi. Ilaprrap. Huxnmap. Cesmiktep. MaccuBrep. YKeke chIHBINTAp MEH
KypbuibiMIap. Xcode xobacein Kypy. Uurepdeiic. Dmyastopmen xymbic. Xcode-na a3ipiey kesiHme
JM3aiH yariaepi.

Ocnosvr  sizbika  SWift.  Venosus.  LHuxnei.  Cnosapu. Maccuewl.  Tlonbzoeamenvckue Kiaccol u
cmpykmypol. Cozoanue Xcode - npoexma. Humepgeiic. Paboma c¢ smyrsmopom. Iammeprol
npoexmuposanus npu paspabomke 8 Xcode.

Basics of Swift language. Conditions. Cycles. Dictionaries. Arrays. Custom classes and structures.
Creating an Xcode project. Interface. Working with emulator. Design patterns during development in
Xcode.

HK/KK/KC —
45, 46, 47, 48,
49

57
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Barnapaamanslk KaMTaMachkI3 eTyii Ja3ipiaey

BarmapnaManslk KaMTamMacel3 eTydi o3ipiey kesenzaepi. bipikripinreH OargapiaMaibIK yKacaKTaMaHBI
a3ipiey opTamapbl. barmapimamalnblk KamMTamachI3 €Tyl kodanay JKoHe a3ipiey, XKeHZEY, TeKcepy,
€HTi3y JKOHE TEXHHKAJBIK KbI3MET KepceTy. barmapimama KOIBIHBIH HYCKAachlH Oackapy >KyHeci.
Konteiinepney TexHonorusuapsl. baraapiaMansl KypacThIpyAbl aBTOMATTaHIBIPY.

TEXHOJIOTUsiIapbl/ Omanvl  pazpabomxu  npozpammmozo obecneuenus. HMumespuposannvie cpedvl  paspabomiu
TexHoJ0run pa3padoTKu MPOrPaMMHOTO npozpammuozo obecneuenus. llpoexmuposanue u paspadomka npocpamMmHoO20 obecnederus, Omiaoka, HK/KK/KC — 3,8
obecrieueHmsi/ mecmupoganue, HeopeHue u conposodcoenue. Cucmema KOHMPONSL epcutli NPOSPAMMHO20 KOOQ. 45, 46, 47, 48,
Softwaredevelopmenttechnologies Texnonoeuu konmetinepuzayuu. Aemomamusayusi COOPKU NPOSPAMMHO20 NRPOOYKMA. 49,51,52
Stages of software development. Integrated Software Development Environments. Software design and
development, debugging, testing, implementation and maintenance. Program code version control
system. Containerization technologies. Software assembly automation.
"UnTepHer 3atrap" kipicre. [oT xyienepiniH anmaparTeIK Oeiri xoHe XKeNTiK TeXHoIorusuiapsl. loT
Ky#ienepi yiiH OaFapaamMansik skacakramanbl KoHurypanusnay. [oT xyiienepi yuin front-end/ back-
end KoceIMIITanapbiH Garqapiaamanay. baraapiamansik Koarsl Tekcepy xone I0T konman6ackl MeH
IoT :xyiienepine apHaaraH 6araapiIaMaJIbIK KYpBUFBUIApPBIH TEKCEPY.
KaMTamachI3 eTyzi ;kodanay/ IlpoektupoBanue Bgeoenue 6 "Hnmepnem Bewei". Annapammuas uacme u cemegvie mexuonoeuu loT cucmenm. HK/KK/KC —
nporpaMMHoro odecnedyenus aJs loT cucrem/ Kongpueypuposanue npoepammuozo obecnewenus ons IoT cucmem. Ilpoepammuposanue front-end/ 45 46 47 48 3,8
Software design for IOT systems back-end npunoocenuii ons IoT cucmem. Bepugpurayusi npocpammuo2o Kooa u mecmuposanue '49 '51 5'2 '

npunoosicenus u ycmpouicme 1oT.

Introduction to the Internet of Things. Hardware and network technologies of IOT systems. The
software configuration for the loT systems. Programming front-end / back-end applications for loT
systems. Verification of software code and testing of the application and 10T devices.
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