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Kypacteipran aBropiap: Kadenpa menrepymici XKaiinak6aesa JI.K. binim 6epy 6arnapiaamanapblHbIH 3/Baiizepiepi: MaxatoBa A. X
ABTOpBI cocTaBuTeny: 3aBeayromuil kagenpoi XKaiinakbaesa JI.LK. DnBaiizepsl oOpa3zoBareibHbIX IporpaMM: MaxaTtoBa A.X.

DJIeKTHBTI IOHAEP KAaTalnorbl 2 OeiMHEH TYpajbl

Karanor 3/1eKTUBHBIX TUCLMIIIMH COCTOUT U3 2 dacTel

OnexTHBTI MoHAEp Katanorsl 2025-2026 xeiinapra apHanran 6B06110 — «abopmaruka 6iiM Oepy GaraapiaMachiHBIH O1TiM amyiblIapblHa TaHAAY TOHACPIIH
Ti3iMi, OUTIM aJTyIIBIHBIH TPACKTOPHSACHIH HKEM/II JKOHE TAyeJICci3 TYp/e aHbIKTayFa MYMKIHAIK Oepemi. DneKTuBTi nmoHaep karanorsl 6B06110 — «HpopmaTnka
Ouim Oepy GarmapiaMachIHBIH OapibIK 0Ky TpaeKTopHAckH eckepeai. 6B06110 — «MHpopMmaTuka Gitim Gepy Oarnapiamachkl OOMbBIHIIA 3JIEKTHBTI IISHALD,
NPEPEKBU3UTTEDP, OCTPEKBU3HUTTED, IIOHACP, MOAYIIbIIEP, KY3bIPETTEPAIH MAKCAThI MCH Ma3MYHBI KOPCETLIITeH.

Karanor sneKTHBHBIX TUCLIUILIMH MIPEACTaBisieT coO0ii mepedeHb TUCLUIUINH, BXOJAIIMX B KOMIIOHEHT 110 BBIOOPY A1 00ydaromumxcs 00pa3oBaTeIbHON
nporpammbl 6B06110 — «Mupopmaruka» 2025-2026 roga oOydeHus, Ui CO31aHUS BO3ZMOXKHOCTH THOKOTO U CAMOCTOSITEIbHOTO BCECTOPOHHETO OTIPEIEIICHUS
TpaeKTOpUH 00yueHHs CTyAeHTa. KaTanor 3JIeKTUBHBIX TUCHUILUIMH YUYUTHIBAET BCE 00pa3oBaTeIbHbIC TPAEKTOPHH 00pa3oBaTebHON nmporpammsl 6B06110 —
«Mupopmartuka. B karanore 3MeKTUBHBIX JUCLUILIMH OTPa)KeHbI IPEPEKBU3HUTHI, TOCTPEKBU3HUTHI, LIeJIb U KPATKOE COJepKaHUe AUCIUILIMH, MOy,
BbIpabaThIBaeMble KOMITOTEHIIMH 110 00pa3zoBareibHoil mporpamme 6B06110 — «MHpopmaTuka.

The catalog of elective disciplines a list of disciplines that are included in the component of choice for education receivers of the education program 6B06110 —
«Computer Science» of 2025-2026, to create possibility of flexible and independent comprehensive determination of the student's trajectory. The catalog of
elective disciplines takes into account all educational trajectories of in education program 6B06110 — «Computer Science». In the catalog of the disciplines,
prerequisites, post-requisites, purpose and summary of disciplines, modules, competences developed in the education program 6B06110 — «Computer Science»
are reflected.

Kymebic 6epymrinep: Hypmyxan6erosa I'. K - KazTil Damu XXUIC aupexropst , ApsinoekoBa A.C -OHryctik Ka3akcTan ryMaHUTapIIbIK-DKOHOMHUKAIIBIK,
KoJUIe/DK AupekTopbl, YTereHoB ML.K. - M.YTebaeB atbinaarst XKoraper XKana TexHONMOTHsIIap KOJUIEIK TUPEKTOPBI.

Paboranarens: Hypmyxanberosa I'. K - Tupexkrop TOO KazTil Damu , Apsia6exoBa A.C.-[upexrop FOxHo-KazaxcTaHckuii ryMaHUTapHO-9KOHOMHYECKHUHA
koiuieka , YrereHoB MK - JlupekTop Beicuiero kosuiemka Hobix TexHonornit um. M.Yrtebaesa .

Employers: Nurmukhanbetova G.K- Director limited partnership KazTil Damu , Arynbekova A.S.- Director of the South Kazakhstan College of Humanities and
Economics, Utegenov M.K. - Director of the Higher College of New Technologies named after M.Utebayev



"Undopmarnka" xadeapachHbIH OTBHIPBICHIHIA TAIKBIIAHBI Kapainsl (Ne 6 xarrama, 20 12 2024 x.)
PaccmotpeHo u 00cyxaeHo Ha 3acenanuu kadenpsl "MuapopmaTuka” (mpotokoa Ne 6 ot 20 12 2024r.)
Considered and discussed at the meeting of the Department Computer Science (minutes No 6 , 20 12 2024 y.)

"YKapaTbuibicTaHy FRUIBIMAAP KOHE MEAaroruKachl" )KOFapbl MEKTeOIHIH OicTeMENiK KOMACCHSCHIHBIH OTHIPBICHIH/IA TAKbIIAHbIN Kapanasl (Ne 7 xarrama, 22 02 2024

x.)
PaccmotpeHo 1 00cyk1eHO Ha 3aceaHnd MeTouueckoii KoMuccHuu Boiciiei mkoisl "EcrecTBeHHO-HayuHO-TIerarornueckoit” (mporokon Ne 7 or22 02 2025rt.)

Considered and discussed at the meeting of Methodological Commission of the higher school "Naturally scientific-pedagogical” (minutes Ne 7 , 22 02 2025y.)

M.Oye3o0B ateigarsl OKY oky-onmicTemenik keHeci merniMiMer Oekitinred (Ne_ 4 xarrama, 22 02 2025 xk.)

YTBepxnaeHo pemieneM YueoHo-meroauaeckoro Cosera FOKY um. M.AyazoBa (mporokon Ne 4~ ot 22 02 2025T1.)
Approved by the decision of the Educational-methodical Council SKU named after M.Auezov (minutes Ne 4 ,22 02 2025y.)

M.Oye3o0B atbiHgarsl OHTycTik Kasakcran yHuBepcuteTi KoMMeEpUIUSsIIBIK eMec akIMOHepIIiK KoFaMbl, 2025 x.
Hexommepueckoe akimonepHoe obmiectBo HOxHo-Kazaxcranckuii yHuBepcurer uM.M.Aya30Ba, 2025 .
Higher school: Naturally scientific pedagogical, 2025 y.
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MaxcaThi: DKOHOMHUKA, KYKBIK, ChIGaiIac JKeMKOPIIBIKKA KapChl MOJICHHCT, SKOJIOTHs koHe | BimiMi: Tipi opranusmep KaybIMIACTBIFBIHBIH (a1aM KOFaMBIH
eMmip Kayinci3airi, Kacinkepiik, FBUIBIME 3ePTTey JCTepi cananapbiuga Kipikripiaren KOca ainFan/a) TabHFH OPTAMeH ©3apa dPeKeTTecyiHiH Heriri
GiriMaepai KabinTacTIpy. 3aHJIBUIBIKTaphIH Gily; - KOpIIaFaH OpTaHkl KOpFay
Ma3smynbi: JKacaH /bl HHTEIUIEKTTIH KYKBIKTBIK Heriziepi. MHKIII03Hs Xa/blKapalbiK mapanapbIH icke achIpY/IbIH HEri3ri JKOIIaphiH Oimy
cTpaTernscel GoMbIN TabbLTabl. AJlaM MeH TaOHFATTHIH Kayilci3 e3apa
opeKeTTecy Herisepi, akoxkyiienep Men Guocdepa eniminiri. Illexreyni pecypcrap Mxemaimiri: 5KOTOTHAIBIK KBI3BIFYIIBLTBIKTApIIb €CKEPE
l'[ JKaFIaibIH/1a KCIKepIik KbI3MeT, GH3HEC MeH YITTHIK IKOHOMUKaHbIH Oacekere OTBIPBIIL, ©3iHiH KaCiON KbI3METIH/IE NPAKTHKAIBIK
epPeKBH3! : PN .
. EK/ pep P KaOiIeTTinirin apTTeIpy. DKOOTUS JKOHE ajlaM OMIpiHiH Kayinci3iri canachiHaarsl KOPBITBIHIBI JKacay bl MEHTepyi
OJeyMeTTiK-cascn N . OieyMeTTaHy kKoHe . MR . .. -
. . Dxoxyiie sxone | AKBIT/ KaThIHAcTapIbl pertey. Kasak 3aHnaphis, cyObeKTiiep/IiH MiHaeTTepi MeH KeniaikTepin 6iny |laFabIchl:  CAIBICTBIPMABI TYPAC TYPAKTHI KOHE TYPAKTB
Gimimaep Moy 5 0/0/60/55/12,5/22,5 1 casicartany, Quinocopus . . . . 11
KYKBIK/ TK o . . |xoHe cakTay, KOFaMJIbIK POTPECTi KAMTAMACHI3 €TY YIIIH KOFAMJIBIK KaThIHACTAP bl 1laMy JKOIIAPbIH i3/1ey MaKCaTbIHIa KOpLIAFaH djieM/eri
OCTPEKBU3HTTEP:OHIIPIC . ~ . . . . I . N
1109 JocTp POHIIPIC |\ enniekertik perTey. FRutbiMi 3epTTey oticTepii KOMany. AHTPOIOTCH/IIK KBI3METTi OHTANJIaHABIPY Heri3i peTinie
TiK IpaKTHKa PR
P ‘TaOMFM IIPOLIECTEPi KYHENK TYpPFbIIaH Kapay/IbIH HKaJIIbl
HeTi3/IepiHiH 1aFbLIaphIH KATbINTACTRIPY.
Kysiperriniri:
KOFaMJIBIK TKipre, 19CTypIepre, deT-FyphInTapFa,
HOpMaJIapFa HETi3/IC/TeH oeyMETTiK-OTHKAITBIK
KYH/IBLIBIKTAP/IbI HEJICHY XKOHE OIap/Ibl KaCiOH KbI3MeTiHIe
GacIIbLIBIKKA aiTy KaOileTiH KaJbInTacThIpy;
Uean: PopMUpOBaHHE HHTETPUPOBAHHBIX 3HAHMH B 00,1aCTH YKOHOMHKH, TIpaBa, 3 1 3HATh ™ ficTBus
ﬂHTHKOPpyﬂUHOHHOﬁ KYJIbTYpPBbI, S5KOJIOTHH H 6e3011acHOCTH JKU3HEACATEIBHOCTH, COOGU—‘CCTB JKHBBIX OPraHU3MOB (B TOM YHCIIE — U
TPEATPUHUMATECTBA, METOIOB HAYUHBIX HCCIIE/IOBAHHIL. YEIOBEYCCKOTO COIMYMa) ¢ IPUPOJTHOH CPEJIOif; — OCHOBHBIC
Cojep:xanue: IIpaBoBble OCHOBBI HCKYCCTBEHHOTO HHTE/UICKTa. MHKIO3MS - CTpaTers MyTH peai3aluy MPUPOJI00XPAHHOH JEATENbHOCTH.
IpepeKBH3HTHI: MEKITyHAp J TebeTBa. OCHOBBI IO B3aHN ficTBHSA yenoBeKka u YMeHusi: yMeTh JieNaTh NPaKTHYECKHE BBIBOJIBI B CBOEH
Coumonorns u TPHUPOJIBL, POTYKTHBHOCTH SKOCHCTEM H depsr. Tp TeNbCKas AESTENBHOCT | MPO(ECCHOHANBHOI ICATETBHOCTH, YIUTHIBAs KOIOTHUCCKIE
MO/J,yI'Ib EP/ nosurosorus, dunocopus  [B YCIOBHAX OTp: H pecypcos, KOHKYpEeH HcOOHOCTH OH3HEca 1 HHTEPECHI.
couunanbHo- 5 ToCTpeKBHIHTBI: IHON u. Perynup oT it B cpepe sxonorun u Gesonactoctn  |HaBbiku: (HOPMHUPOBaHNS HABBIKOB OOLIHX OCHOB
'KOCHCTEMA U ~
NONUTUYECKUX / ooy 5 0/0/60/55/12,5/22,5 1 Ilpou3BoacTBeHHAS JKH3HEICATELHOCTH Ye/loBeka. 3HaHNE M COOIMIOJICHHE Ka3aXCTaHCKOro MpaBa, 00A3aHHOCTEl |CHCTEMHOTO B3IJIsIa Ha IPUPOJIHBIE TIPOIIECCHI KakK 6a3hl U 11
3HaHUI Tpago KB NpaKTHKa M rapaHTHii CyOBEKTOB, FOCYIaPCTBEHHOE PEryIHPOBAHHE OOMIECTBEHHBIX OTHOMICHHH IS ONTHMH3ALIMH AHTPOTIOTEHHOH JIEATELHOCTH B OKPY/KAIOLIEM
1109 obecrieyeHus COIHMAIBHOTrO mporpecca. [IpuMeHeH e METOI0B HaYUHBIX HCCIICIOBAHHIH. MHPE C [ENbIO0 TOMCKA TyTeH OTHOCHTEIBHO CTAOHILHOTO 1

YCTOHUHMBOTO Pa3BUTHS.

KommneTeHIuu:criocoGHOCTb BIaJIETh CONHATLHO-3THICCKHMH
LEHHOCTSIMH, OCHOBAHHBIMH Ha OGIIECTBEHHOM MHEHHH,
TPaJHIMAX, 0OBIYaAX, HOPMAX M OPHCHTHPOBATHCA HA HHX B
CBOEH MPO(ECCHOHAIBHOI e TebHOCTH;




Module of socio-

EL

Prerequisites: Social and
Political Studies, Philosophy
Postrequisites: industriall

Purpose: Formation of integrated k ledge in the field of , law, anti-corruption
culture, ecology and life safety, entrepreneurship, scientific research methods.

Contents: Fundamentals of safe interaction between man and nature, productivity of
ecosystems and the biosphere. Entrepreneurial activity in conditions of limited resources,
increasing the competitiveness of business and the national economy. Regulation of relations
in the field of ecology and safety of human life. Knowledge and observance of Kazakh law,
obligations and guarantees of subjects, state regulation of public relations to ensure social

Knowledge: know the basic laws of the interaction of
communities of living organisms (including the human society)
'with the natural environment; - the main ways to implement
environmental protection activiti
Abilities: be able to draw practical conclusions in their
professional activities, taking into account environmental
interests

political Ecosyztem and GECD/ 0/0/60/55/12,5/22,5 1 practice progress. Application of scientific research methods. Skills: the formation of skills of the general foundations of a 11
knowledge aw systemic view of natural processes as a basis for optimizing
anthropogenic activities in the surrounding world in order to
find ways of relatively stable and ble devel .
Competencies:the ability to possess social and ethical values
based on public opinion, traditions, customs, norms and to be
guided by them in their professional activities;
IlpepexBu3uTTEp: MakcaThl: KapyKbLIBIK JI-ayKaTKa JKeTy YIIiH MaHBI3/IbI GOIBIN TaObIIAThIH JKeKe KoHE Bistimi: kacinkepstik KbI3MeT IeH JKeKe KapskbiHbl GacKapy Yulin Herisri
KasakcraH Tapuxsl, 0TOACKUTBIK KapIKBUIBIK PECYPCTAP/IBI 3€PTTEY KapaKEI KYPaIIapBIHBIH HETI3i CHIIATTAMATaphl MCH TOYCKeHIepin
MoieHueTTaHy KoHe Masmynb1: KapibibI 5oCap/iay oHe TyThIHYIIBUIAPABIH Kayincisiri. AKmanst Tiimzi |07
. Lo . h . Mkemtiiri: KapiKbUTBIK
TICHXONIOTHSI HKYMCAy/IBIH JKOHE YHEMJIEy iR Herisri anicTepi Men Tocinepi. JKeke KapKbUIBIK L " P
. [KayINcI311KTI €CKEPEe OTBIPBIT, KAP/KbUIBIK dJI-ayKaTKa KOJI KETKI3Y
pecypeTapiibl KOpray jKoHe HHBECTHIHsIAY. JKeKke KapiKbIHbIH POITi MEH MaHbI3bl, OHBIH MAKCATHIIA KeKe KApIKHIHE! 6acKapy YIIiH S—
OueymerTik-cascn Kapasubik 5 IMocTpeKBU3HTTEpP: APIKBUTBIK TYPAKTBLTBIKKA KOJ JKETKi3y/eri MyMKiHikTepi. Kenreren KyMoH Ii KapiKbuTbl . Yy P ripL I
- . JKBIT/ [KSN11 P p: Kap: K TypaK k2 K Y YMKIHIKTCP1. YMOHII Kap: K |kypanmapem konnana Giny.
Ginimnep Moy CayaTTBUIbIK TK 09 Fhutbivi 3epTTeyiep MeH  |akmaparTsl cysriney. XKayankeprinikti o3 Gerinme 6ackapyra bIHTATAHIBIPY KOHE Jarasichr: - Koci6H 1
Herizziept skoBanapibl GackapyabiH TYTBIHYIIBIHBIH OHTAIIBI KAP/KBLTBIK MyMKiHIiKTepi. KociGn MaHcan Kypy KesiHie cayaTThl  |minxerrepii, xeke 1aMy MiHETTepiH jKoHe KAPKBUIBIK 7I-ayKaTThi
HEri3ri YFeIMIaphl MeH KapKbUIBIK IIeIIiMaep Kabbuiiay. menry/e OpTYpIi WH(PIBIK Kypaniapis Naiiianaty JaIbLIaphin
nporecrepi MeHrepren
Ky3bIPETTtir: KOCITITIK KbI3MET aACHHIAFbT KOMMEpIIATEIR
HesAapabIiH GHSHSC-HHSFU!E]JMHMH HHBECTHUHSAIIBIK TAPThIMABUIBIFbIH
ansiray kabiner;
HpepeKB“lWl'l'bl: I/ICTOPHZ ueJlb: HU3Y4YCHHE JTMYHBIX U CeMEHHBIX q)HHﬂHCOBHX PECYPCOB, KOTOPBIE HMEIOT PEIIAIOIIEe 3uannsi: 3uaTh GazoBbic XapakTEePUCTHKH U PUCKH OCHOBHBIX
Kasaxcrana, 3Ha4YCHHE U JIOCTHKEHHs (PMHAHCOBOTO GIIaronomydns (DHHAHCOBBIX MHCTPYMEHTOB JUIsl NIPE/PHHHMATEILCKOM JISTENbHOCTH
Kynbryponorus u C @ e . p 1 GesonacHocTh norpeduTens. O " JUHBIMIT 5
i YMeHusi: ymerh Th pa G}
TICHXOIIOTHs METOIbI ¥ TIPHEMBI BeIeH s S (eKTHBHOIT TPaThl H IKOHOMHUH (UHAHCOB. 3amuTa U
Moayne N " HHCTPYMEHTOB JUTA YIPABIICHIA THYHEIMH (PHHAHCAMH B LICTAX
HHBECTHPOBAHHE COOCTBEHHBIX pecypcoB. Portb 1 JHIHBIX .
coumansHo- OcoBs! . - . JIOCTHOKEHHS 0 Gar ¢ yuerom
OPhG HOCTpeKBHSH'I'bl:OCHOBHH HX BO3MOKHOCTEH JUIS JOCTHKCHUS ¢MHBHCOBOM YCTOHYHBOCTH. @Hﬂb"'paul/lﬂ MHOKECTBa Ge30macHOCTH.
noAnTUYeCcKnx (unancosoii ooy 1109 € TIOHATHSA M TIPOLIECCHI COMHHTEIBHON (pHHAHCOBOI HHOpMareil. CTHMYIIBI K CAMOCTOSTEIBHOMY YIPABICHHIO H: + Brazicer Th 1
3HaHWI TPaMOTHOCTH KB YIIpaBIICHUS HAYIHBIMH O0SI3aHHOCTSAMH M ONTHMATLHBIMU (PUHAHCOBBIMH BO3MOKHOCTAMH MOTpebuTes. [IPUHATHE  |pasmianere wipOBEIC CPECTBA MPH PEIICHHH TPO()ECCHORATHHEIX
HCCIEIOBAHUAMH H TPAMOTHBIX (PHHAHCOBBIX PELICHHIT IIPH MIOCTPOCHHH MPOPECCHOHATLHON Kaphephbl. 32714, 38144 THYHOCTHOTO PA3BHTHA 1 QHHAHCOBOTO GlIaronomyums
TIpOEKTaMH
K : b BIIAJICTh b
HECCTUIMOHHYIO IPHEJICKATETEHOCTE GH3HEC-IIEH KOMMEPHECKIX
el B pamMKax o0macTi cBoeii MpogeccHOHaNBbHOI 1esTebHOCTH;
Prerequisites: History of  [Purpose: The purpose of the discipline is to study personal and family financial resources, Knowledge: know the basic characteristics and risks of the main
Kazakhstan, Cultural which are critical to achieving financial well-being financial instruments for business and personal finance management;
. Studies and Psychology Contents of the discipline. Financial planning and consumer safety. Basic methods and Ability: be able to use a variety of financial instruments to manage
Module of socio- . N . . . . . . personal finances in order to achieve financial well-being, taking into
. - . N o techniques for effective spending and saving money. Protecting and investing your own X X
. Basics of Financial | GED/ | BFL k L. ) P L account financial security.
political Literacy EC 1109 financial resources. The role and significance of personal finance, its capabilities for achieving 11
knowledge Postrequisites:Basic financial stability. Filtering out a lot of dubious financial information. Incentives for
Concepts and Processes of depend of responsibilities and optimal financial capabilities of the
Research and Project consumer. Making smart financial decisions when building a professional career
BUIIKTLIIK WIEHBEPIHEH HIBIFATBIH KOCBIMIIA MOAYJIBAEP / JONIOJTHUTEJBHBIE MOJIYJIHU, BBIXOJAAIIUE 3A PAMKHA KBAJIM®UKALIMA / ADDITIONAL MODULES BEYOND THE QUALIFICATION FRAMEWORK
IpepexBusntrep: meren  |MaKcaThl: HIEPUITCH TULIK )KOHE MOICHHETAPAIIBIK KY3bIPCTTUTKTEP AaMBITY/IBI Binimi: cryenTTepai QH3HKa1aH KA FHUIBIMH, FRUTBIMH-KOTIITK
Tii 1 arFacteIpy. Co3lik KOpbIH KEHEHTY, IpAMMATHKAIIBIK OLTIMII TepEHIETY KIHE OpTa KOHE apHalibl MOTIHCP/I TYCIHYTE OHE TalzayFa YHpery; -
TocTpexBesuTTep: JICHTeiijic aybI31IIa )KOHE Ka30alla KapbiM-KaThIHACKA J1CTeH CCHIMIIUTIKTI 1aMBITY. Crynenrepre apHairan Kacion arsirairan met TitiHin siekema-
L " o - FpaMMaTHKATIBIK HETi3/IepiH KeHeiTY;
OHJIPICTiK MpaKTHKa Masmymnbi: "Ler Timi [ KypcHIHBIH HEri3ri TAKBIPBINTAphIHA IIOTY; MaKCaT Kok, JKyMbIC PN
L. . " L HMxemainiri:kacion xoue JIBIK CHITATTAFbI
KkoHe OLTIM: JKYMBIC i311ey, cyx6ar, Tyilineme. YHHBEPCHTET oMipi: sKocrapiay, ) . . i
N KapBIM-KaThIHACKA KATBICY YIIIH KaJKeTTi aybi3Ila j)oHe Xka30aria
CMTHXaH/1ap, OHIIAHH OKBITY. 3aMatayH TeXHOMOTHAIAP: TAIKETTEP, HKACAHI! HHTCIICKT, Loy it japsnapas! keTiamipy.
KommyHukauma KnOepKayincisaik, aneymerTi skeminep. KaciOn opraaars! s1eKTPOHBIK IOLITA JKIHE Xa0aP |- JKa KoMy IKAIMATBIK KoHe KociOH MirzeTTepai menry yiin
KOHe AeHe - BIVK | ShT 1T anmacy srikeri. Typakrer 1amy xone AT: cosJik sxoHe Tankbuiay. MojieHu HopMaap: KaKeTTi coiiiey 1ar) OHBIH immrize mikip HKYprisy, 03
MaaeHneTi teren rini I K 1201 001120175/22,5152,5 2 en1ep/i CaIbICTBIPY, KAPBIM-KATHIHAC CTIIIL. ApAIIbIK aybl3ILa JKoHe 5ka30ala eMTHXaH. KO3KapacklH GLLLipy AaFIbLIAPbIH JAMBITY; 11
. Casxar, xkahaHIbIK YTKBIPIBIK, JKYMBIC BU3anapbl. TeXHUKAIBIK Ky/KaTTaMa KoHe ayiapmMa  |JAFabIChI: CTY/ICHTTEp/i aKaIeMHUsUIBIK )KaHe KaciOn MaKcaTTa mer
moayni Tinin Menrepyai o3 GeTimmme xetinaipyre faitbinaay; - Kynnenikri

(oKy/xa3y/penakuusnay). AT-1a TonTsIK Kymsic: Agile, SCRUM, penzep MeH MiHzeTTep.
Tinaix kacibu oprara Geitimuenyi. Kemminik anjpiHaa ceiineyre sxoHe Npe3eHTaIHsAFa
MaitbIHIBIK. KOPEBITBIHIBE 5K00a: MAKCATTHI TLIACT] TEXHUKAIBIK Tpe3eHTaius. KopsIThIHIb!
aybI311a CMTHXaH XKOHE XK0OaHBI KOpFay.

JKoHe KaciOH caajia Kon MaJIeHHETTi KapbiM-KaTbIHAC JKaFaiibiiia
et Timin THIMTE MaKcaThIHIa
KY3BIPETTUIKTI KaJIBINTACTBIPY KOHE IAMBITY.

Kysiperriiri:-mer
TiNiH/IEr] Herisri KOMMYHHKaTHBTIK J1aF/IbLIap bl Mrepy Kabiseri -
KociBw canafarel TycimixTepi, haxTinepsi Kowe mikiprepi Tyciny,




IpepeKBU3HTHI:
MHOCTPAHHBIif A3bIK |
TlocTpexBe3uTh:
IlpounseoncTeenHas
MpaKTHKA

Uean: [IpoIOIKATE pa3BUTHE A3BIKOBBIX H MEKKY/IBTYPHBIX KOMIICTCHIIMH, OCBOCHHBIX B
nepBoM cemecTpe. Pacimpenne cloBapHOTo 3armaca, yriydJIeHHe TpaMMaTHIECKHX 3HAHUMH 1
PpasBHTHE YBEp M B YCTHO#H p YpOBHeE.
Conepxanue: O630p OCHOBHBIX TeM Kypca «IHOCTpaHHBIH A3BIK [»; TOCTaHOBKA HIETICH.
PaBora u o6pasoBanue: MOUCK PabOTHI, COOECEIOBAHMS, PE3FOME. Y HUBEPCUTETCKAs KU3Hb:
TUTaHAPOBAHHE, YK3aMEHBI, OHJIaiiH-00yucHHe. COBPEMEHHBIC TEXHOIOTHH: Ta/IKETHI,
HCKYCCTBEHHbIH MHTEIUIEKT, KHOEPOE30MacHOCTb, COLMANBHBIE CETH. DTHKET HIeKTPOHHOM
pod oif cpente. Ycroitunpoe passutie u UT:
Cr0BapHEIi 3amac i o6cyxennue. KyIbTypHble HOPMBI: CPABHEHHE CTPAH, CTHIIH OOIICHHS.

0 KOMM, Ha

TIOYTHI M OOMEHa COO( B

3nanue: OGyueHHe CTYJICHTOB IOHUMAHHIO H aHAIH3Y TEKCTOB O0IIero

s PHBIX 1
TEKCTOB 110 (PH3HKE;;

- PaciInpenue JeKCHKO-TPAMMATHYECKHX OCHOB TIPO(ECCHOHATEHO
OPHEHTHPOBAHHOrO HHOCTPAHHOTO A3BIKA CTYJICHTOB;

Vsenusi: COBEpIICHCTBOBAHME yMEHHT B 001aCTH YCTHOI 1

HCHMEHHOI PeyH, HEOGXOMMBIX /TSl YIACTHSI B MEKIYHAPOIHOM

0 U aKa, 0 XapaKTepa; -

Pa3sBHTHE HABBIKOB PEYH, HEOGXOAMMBIX LTSl PEICHHS

THBHBIX 1 JIBHBIX 33124, B TOM 9HCIE

KOMMyHMKaLus 1 TIpoMeXyTO4HBIH YCTHBIH 1 THCBMEHHBIN dKk3aMeH. [lyTerecTBus, rnodanbHas BEJICHUA " CBOCH TOUKH 3pCHHS;
Mnoctpanubrit BIVBK Iyall 0/0/120/75/22.5/52.5 MOGHIIBHOCTB, paboune Bu3bl. TexHUUECKas JOKYMEHTALS U EPEBO Hagpiku: [ToAroToBka CTYACHTOB K CAMOCTOATEILHOMY .
d)wsmqecxaﬂ s13bIK 11 A 1201 i > (areHune/mucpMo/peaktupoBanne). Komaunnuas pabora B UT: Agile, SCRUM, ponu n no A3bIKY B aka, "
KynbTypa 06S13aHHOCTH. AJIaNTaIHs A361Ka K PpodyeccHOHANBHOI cpete. [ToAroToBKa K MyOIHIHbEIM TPOCCHONATHEIX EAX;; "
N - H Pa3BUTHE MEK! PHOIT ¢ Lerbio
BBICTYTUICHHSM H NIPE3CHTAIHAM. MITOrOBBIH IIPOCKT: TEXHHYCCKAs NIPE3CHTALIHS HA LE/IEBOM
't T () pEKTHBHOrO HCTIOTB30BAHMS MHOCTPAHHOTO A3LIKA B YCIIOBHAX
st3bike. ITOroBbifi YCTHBIH DK3aMEH H 3ALIHTA TPOSKTa. OMKYIIKTYPHOTO OGIIEHHS! B TIOBCETHEBHOI H IIPOJECCHOHATBHOI
ciepe. KovmeTenuun: -criocobHocTs
BJIaJICHHUSA \ Ha
wamike - n noHATHI, PAKTOB 1
MHEHHS B TPO(eCCHOHANBHOIT 06/1acTH
Pre-requisites: Foreign Purpose:To continue the development of linguistic and intercultural competencies acquired in |Knowledge: Teaching students to understand and analyze General
language 1 the first semester. Expanding vocabulary, deepening grammatical knowledge and developing ~ [texts, General scientific, popular science and special texts on phys
Post-requisites: industriall [confidence in oral and written communication at an intermediate level. Contents: Overview of | E);pan.dm%lthe Fexlc:lfand‘ gralrnmaucalffoundzuons ofa
. . . P " . L s g students;
practice the main topics of the course "Foreign Language I"; setting goals. Work and education: job protessionally orientec forelgn ‘anguage for stucents; .

Lo . B e . . . Ability: Improvement of oral and written language skills required for
search, job interviews, resume. University life: planning, exams, online learning. Modern icipation in i - ication of tonal and
technologies: gadgets, artificial intelligence, cybersecurity, social networks. The etiquette of |, . jemic nature;;
email and messaging in a professional environment. Sustainable development and IT: - Development of speech skills necessary for solving General
'vocabulary and discussion. Cultural norms: comparison of countries, ion styles. and professi tasks, including the skills of

Communication Intermediate oral and written exams. Travel, global mobility, work visas. Technical conducting a discussion, presenting your point of view;
and Physical Foreign Language |BD/HS| FL II 0/0/120/75/22.5/52.5 documentation and translation (reading/writing/editing). Teamwork in IT: Agile, SCRUM, Skills: Preparing students for independent improvement in a foreign m
. I C 1201 T roles and responsibilities. Adaptation of the language to the professional environment. language for academic and professional purposes:;
. . . . ) . . L R i Itural ~
Training Preparation for public speaking and presentations. Final project: technical presentation in the Formation and‘ P Of‘ y - .tor the
3 ) purpose of effective use of a foreign language in the conditions of
target language. Final oral exam and project defense. N . . .
in the daily and sphere.
‘Competencies:-the ability to master basic
communication skills in a foreign language - understanding, expressing
and interpreting concepts, facts and opinions in the professional field
TpepeKBH3UTTEp: Makcarbl: YHUBEPCUTETTIH TaObICTBI GOJTybI YIIIIH MAHBI3/bl AKA/IEMUSIIBIK jKa3y |BitiMi: Kocion Ke3MeTTe maiifianaHbLIaThIH aKaJCMIBIK KOHTCHTTED
Mexrenteri uHpOPMATHKA  |3xoHe ChIHM OfiNay JAF/IBUIAPBIH JaMBITY. MasMyHbI: Byt Kypc cTyaenTTepre xazy |V WKATTAPALY PECIMICY HANE Aacay KAFIIAPLIN Giy xoHe
i P . . aHBIKTaY;
TI9H1 .
yaepici GoiibIHIIa GacIBUIBIK €TeJli: Kocnapiay, KypacThIpy, Ki?HTa Kapay XoHe Mxemainiri: Ma3sMyHHBIH (YHKUMOHAIBIFBIH 33ipIIey JKIHE TeKcepy
eryiey. Cryaentrep GastHay, IKCIO3UIHAIBIK KOHE apTYMEHTTIK 5Ka3y CHAKTHI porecTepin Komaii Gity, Gi3 e TATAMTAPHIH, M ATAHYIIETAPIHIR
KommyHukauna - OpTYpIIi aKaJeMHSUIBIK XKaHp/Iap/a 3cce MmblFapazbl. Herisri Garsrrapra TaNAITTaphIH TAAY, KOMIAHBICTAFb! KYPBUIBIMAP MeH YiTBIMHBIN
- 0CTPEKBH3HTTEP: . M
KoHe AeHe  AKaJICMHSLITBIK BI/ | Azhl 15/0/60/60/15/30 AKM(‘:MH}{HHK ma;’y ) JIMCCEPTALMSHBI 3ipiey, YHBIMAACTHIPY, aHBIKTHIK, PAMMATHKA JKIHE HHTCPHCT xonzay, oprazarst B
MazeHueT xazy | TK | 2202 (APA/MLA) kipesti. CTy/ICHTTCP COHBIMCH KATap ChIHH OKY /KHC aKafeMusiplg [ MOO/IPAT KYPBUIFLIApra KockiMIazap asipacy, Kontail Gixy otapra
X K apHATFAH TEXHUKATHIK KYKaTTaMa;
moayni M?lleﬂe;?re AHATTHTHKAIBIK JKayart §epyre MauILIKl‘aHaLILf. mﬂaCTapﬂLIH JlaFabIchI: KaCIMTIK KbI3METTE Mai{{alaHbLUIAThIH aKaJCMHSITBIK
niKipiepi ’aHe HyCKaYIIbIHBIH Kepi OaiiaHbICh! IIeOEpIiKTi apTThIpyFa KOHTCHTTEP MEH KYKaTTap/s! peciMiey KoHe Kacay KaFHIaTapsH
keMekTecest. KypeTsiH coHbIHIa cTyaeHTTep Genrini 6ip ayauTopusra esieHy KaHE OJIapFa KbI3MET Kepeery;
GeifiM/IeTeH JKaHE JIOTHKAIBIK JMIeNIep MEH JaneiepMeH OeKiTiireH IoneKTi, Kysiperriniri:
Kapa FBUIBIMIAPEI, KIHE HKa
HAHBIMJIbI KOHE KAKChI KYPhLIbIMJIANIFAH aKaJIeMHSIIBIK CCE JKa3a anajibl. P
TIpepexBH3HTBI: Leiib: PassuTh 6a30BbIe HABBIKH AKAEMHYECKOr0 ITHChMA U KPUTHYECKOTO MbILICHHS, 3HAHNSA: 3HATH W ONPEACNATE, NPABUIAMH O(OPMICHHA U CO3IAHMS
IkombHbI Kype 1O 1€ 1L 0 0BydeHus B pentere. C ot Kype aKaJIEMHYECKHX KOHTEHTOB 1 JIOKYMCHTOB, HCTIOb3YeMBIE B
nHdOpMATHKE 3HAKOMHT CTY/ICHTOB C ITp M pabor: I p COCTaBJICHHEM npodeccuoNaILHOM AeTensHOCTH,
) VMeHHsi: yMETh H TI0/UICP/KHBATH IIPOLECCHI Pa3paboTKH H
IlocTpeKBU3HTHI: - )B, PEIAKTHP M PelaKTHp 1. CTyIEHTbI MULIYT 3CCE B PA3IHUHBIX
TeCTHPOBaHI (hyHKIMOHATEHOCTH KOHTCHTO, AHATH3NPOBATH GIT3HEC-
Axa; mickMo 2 |aka, UECKHX JKAHPaX, TAKHX Kak MOBECTBOBATEIBHOE, TOSCHHTEILHOE I - o M o
KommyHuKauma n Akaziemiaeckoe arl apryMeHTaTHBHOE MHCbMO. OCHOBHBIC HANIPABIICHUS BKIIIOYAIOT Pa3paboTKy Te3Hca, CylLecTByIOUME CTPYKTYDHI 1 HHTEpHET-pecyp
Pu3nueckasn HeMo 1 o 15/0/60/60/15/30 OpraHu3aIHIo, ACHOCTh H3IIOKCHHSA, TPaAMMaTHKy H uTHpoBanue (APA/MLA). CryneHTsi opr paspaGotka s yeTpoiicTs B 4
Kyl'l bTypa EH/KB TAKIKE MPAKTUKYIOT KPUTHYECKOE YTEHHE M aHATHTHYECKYIO pﬂﬁOT)’ C aKaJIEeMMIECKUMHU COBPEMEHHBIX CPe/IaX, YMEHHE CONMPOBOXKICHHS U BECHHS

TeKcTaMH. PelieH3nu Kojuier H 06paTHas CBA3b C MPEMoiaBaTesieM CIOCOOCTBYIOT PasBHTHIO
HaBBIKOB. K KOHIIy Kypca CTY/IGHTBI CMOTYT ITHCATE CBSI3HEIC, YOCTUTETbHBIE H XOPOLIO
CTPYKTYpHP acce, ananTup 1¢ U1 KOHKPETHOM ayIMTOpHH 1
MOJKPEILICHHBIE IOTHYECKHMH apryMEHTAMH H IOKA3aTeTbCTBAMH.

TEXHHUECKOIT JIOKYMEHTAIHH K HHM;
Hasbiku: Branets u
CO3/1aHMs aKa/IEMHHUECKHX KOHTEHTOB H JIOKYMEHTOB, HCTIONB3YEMbIE B
podyecCHOHANBHOI JCATETBHOCTH;

Komnerenuun:uenonb308ath Gazosble 3HAHUS
CCTCCTBEHHLIX HAyK, MATEMATHKU H MHOPMATHKH, OCHOBHBIE (DaKTEL,

Th, IPABHIAMH O n




Communication

Prerequisites: School
course in computer science
Post-requisites: Academic
writing 2

Purpose: To develop essential academic writing and critical thinking skills
necessary for university success. Content: This course guides students through the
writing process: planning, drafting, revising, and editing. Students produce essays in
different academic genres such as narrative, expository, and argumentative writing.
Focus areas include thesis development, organization, clarity, grammar, and citation
(APA/MLA). Students also practice critical reading and analytical response to

Ki know and the rules of registration and
creation of academic content and documents used in professional
activities;

Abilities: be able to and support the processes of developing and
testing the functionality of content, analyze business requirements, user
requirements, maintain the existing structures and content of the
organization's Internet resources, develop applications for mobile

. Academic writing | AWI o . L L .
and Physical 1 BD/EC| "0 15/0/60/60/15/30 academic texts. Peer reviews and instructor feedback support skill improvement. By ?C‘;'c,c’ 'l"dmdcm lcnlf"m'f‘mf:‘s’ the ability to maintain and maintain
e . N N echnical documentation for them;

Training the end of the cour_se, student§ will be able .to wmef coherent, persuasive, and v_vell- Skills: own and maintain the rules of registration and creation of
structured academic essays tailored to specific audiences and supported by logical ic content and used in activities;
arguments and evidence. Competencies:use

basic knowledge of natural sciences, mathematics and computer
Science, basic facts, concepts, principles of theories related to applied
'mathematics and computer science;
Mpepexpusurrep: Makcarsi: Kommosuiys, onenjiey joHe aKnapaTThIK CayaTThUIBIK IPOLIECTEpiHe imi JIBIK K3y Mett Heri3ri KarHaaTTaphIH;
AKazeMUsIBIK a3y | Gaca Ha3ap ay/iapa OTBIPbIIl, aKaJEMHUSIBIK JKa3y/Ibl, ChIHH OiIay bl KHE aprymerrraus Typrepit (ethos, pathos, logos); seprrey xone
- . . . AKIapaTThIK CayaTThUILIKTBIH HET13/1EPIH; IEPEKKO3IEPIL
PHTOHKAJILIK TTIAYIEL CHTi3Y. OKy KoHe Kocion TaGLICl(a.)KeTy yuis, acipece e parmsnay sone rofiexcos keripy epeerepitt (MLA/APA) Giny.
MH(OPMATHKA KOHE COHKEC TCXHUKAIIBIK NOH/ICP KOHTCKCTIHIE KakeT ipresi MKemaitirizkypiest akaeMHusIbIK KoHe TEXHHKAITBIK MOTIHIEP/T
KommyHuKaums I ka3balia KOMMYHHKALWMS JaF AbIIapbiH JaMbITy. CTyACHTTEpre KYpAe/i MOTIHACP/] [csitn Typroiman Taniay; JOTHKATEIK KyPEUTHIMIATFAH aPryMEHTTEp
OCTPEKBH3HTTEP: . . . P
oHe AeHe T —— B/ | Azh1l P! P TallIayFa, JOTHKAIBIK AoeNIep KYPacThIPyFa jKOHE OpTYPIli ayHTOPHSIIAp MCH KYPACTHIPY; OPTYPJIi ayIHTOPHATAp MCH MaKCaTTapra, CObIH illinjie
. 15/0/60/60/15/30 JIIIOMIBIK KYMBIC P FBUTBIMH KOHE TEXHHKATBIK KOHTEKCTKE Cail MOTIHIep JKa3zy.

: - TK | 2203 MaKCaTTapFa, COHBIH ilIiH/e TeXHUKAIIBIK )KOHE FUIBIMH Callalapra XKasyFa ! )
MafeHueTi Y ik 6 M Ax L K | Jla¥abIChI:aKaIeMHSUIBIK JKOHE TeXHHKAJIBIK MOTIHACP sKocrapay,
moayni MYMKIH:EUK epy. MasmyHbI: AKaJICMUAIBIK a3y skoHE putopukara Kipicne. XKasy [ o i xapay mone ortey: seprrey aepexrepin Tivi

npoleci xoHe chinu OKy. Puropukansik yuzaey (Ethos, Pathos, Logos). Dcce nafianany; scce, ecert, )o0albIK YChIHBIC KIHE NOPTQOHO AaiibiHiay
KYPBUIBIMBI JKOHE TE3UC 93ipiiey. 3epTTey AaFAblIaphl )KOHE aKIapaTThIK QFTEUIAPHIH KaTBINTACTEIY.
cayarTeUIbIK. MHTEerpanusiiay sxoHe citreme skacay kesznepi (MLA/APA). STEM Kysiperrinirizoky xatie kaciGu oprajia asGaiiia KOMMYHHKALHAHEI
. . . N KOFapBI JICHICIiIc XY 3Cre achIpy; ChIHH OLIAY MCH PHTOPHKAIBIK
KOHTEKCTIHJIET1 apryMEHTAaTUBTI Xa3y. O3apa Oaranay jkoHe KaiTanay
T ) o TasIIay/bl aKNapaTThiK TexHomorusuiap kane STEM cananapbinia
TpepeKBH3NTHI: Iean: [J03HAKOMUTB CTYJACHTOB C aKaJEMHYCCKHM IIHCHMOM, KPHTHYECKHM aKa 0 ITHCHM H PHTOPHKH;
Axajiemirieckoe HCBMO | [MpIiIcHHEM 1 PHTOPHUCCKHM aHATH30M, YIIC/A 0COG0C BHAMAHME poLicccap  |PWAb! apryvesaun (ethos, pathos, logos); ocHoskt
TocTpeKBH3NTHI: i TEIhCKIX HABHIKOB 1 HHG) n
P : COYMHEHHS, APTYMCHTALNA U HHYOPMALIMOHHON rPaMOTHOCTH. PasBuTh GasoBbie rpassna wierpat croumkos 1 mmposammis (MLA/APA),
Aunstomtas paGora HAaBBIKU MMCbMEHHO} KOMMYHHKAIHH, HCOOXOMMBIC [UIsl AKaeMHYECKOr0 1 VMeHHSI:yMetHe KpHTHHECKY SHATHIHPOBETS CIIOXHEIS
nPO(ECCHOHANBHOTO YCIIeXa, 0COGCHHO B KOHTEKCTE HHDOPMATHKY H CMEKHBIX  |aKaJeMHMCCKUE H TEXHHMECKUE TEKCTH; CTPOHTH OTHYCCKH
KomMyHUKaLMA 1 | Axazemmacckoe APTI TEXHMYECKHX IMCUMILIAH, HayduTh CTYCHTOB aHATM3HPOBATE CIOKHBIC TEKCThI, |000CHOBANHEIE ADTYMEHTEL; IHCATE TEKCTE! JUIA PASTHYHEIX ayHTOpHii
dusnueckasn mceMo 11 BIUKB| 2203 15/0/60/60/15/30 CTPOHTB JIOTHUECKHE APIYMEHThI  IIHCAT JUIA PA3IMYHbIX Ay IHTOPHIE 1 1esieif, (11167 PIOHOT HAYIIBILL I TEXUIICCIIN KOMTEKCT:
HaBBIKOB

KynbTypa BKJIIOYAsl TEXHUUECKUE U Hay4Hble obnactu. Coaep:xanue: Beenenue B PeNaKTHpOBAIS 1 7OPAGOTIN AKAIEMHHECKIX 1 TEXHIIECKHX
aKaJEMUYECKOE ITUCbMO U pUTOPHKY. [lporiece mucbMa  KpUTHYECKOE YTEHHE. TeKCTOB; H(EKTHBHOTO HCTIONB30BAHMS HCCIEOBATENBCKHX JAHHBIX;
Puropuueckue npusbisel (310c, nadoc, noroc). CTpykTypa scce u paspaborka [IO/IrOTOBKH 9CCe, OTUCTOB, POCKTHBIX MPEIOKCHHIH H OPTdOIHO.
Te3uca. HaBbiku uccieoBaTenbekoil paboTsl 1 HHPOPMALIMOHHAS TPAMOTHOCT. b OCYIECTBIATE

Groi S
Wurerpauus u uuruposanue ucrounnkos (MLA/APA). AprymeHTaTHBHOE KOMMYHIKAIUTIO Ha BHICOKOM YPOBH B yHeGHoft it npodecerioatb ol
STLAL £ Cpejie; MPUMEHEHHE KPHTHYECKOTrO MBILJIEHHS U PHTOPUYECKOTro
Prerequisites: Academic  |[Purpose: To introduce academic writing, critical thinking, and rhetorical analysis, ~ [Knowledge:knowledge of core principles of academic writing and
writing 1 with an emphasis on the processes of composition, argumentation, and information 'Tmm; f]‘:":‘]r“'i‘f"‘:"‘““:" (‘l:f!}“’s’ r’a‘hi’s’ lf(’gos); f“"_d‘:mm:?]s
s . . . . . . - of research sKills and mformation literacy; rules for source integration
Post-requisites: Graduate |Jiteracy. To develop foundational written communication skills necessary for and citation (MLA/APA) 4 ©
work academic and professional success, particularly in the context of computer science [ Apility:ability to critically analyze complex academic and technical
L and related technical disciplines. To enable students to analyze complex texts, texts; to construct logically sound arguments; to write for different

Communication Academic writing AW construct logical arguments, and write for a variety of audiences and purposes, audiences and purposes, incll.xding sc.ientiﬁc a|‘1d lechl"li(fal contexts.. )

and Physical I BD/EC| 03 15/0/60/60/15/30 including technical and scientific ficlds. Content: Introduction to Academic Writing [Sills:development of skills in planning, drafting, revising, and editing

Trainin d Rhetoric. Writing P d Critical Reading. Rhetorical A s (Ethe academic and technical texts; effective use of research materials;

g and Rhetoric. Writing Process and Critical Reading. Rhetorical Appea S_( thos, preparation of essays, reports, project proposals, and portfolios.
Pathos, Logos). Essay Structure and Thesis Development. Research Skills and C i ility to perform high-level written ication in
Information Literacy. Integrating and Citing Sources (MLA/APA). Argumentative  |academic and professional settings; effective application of critical
Writing in STEM Contexts. Peer Review and Revision Strategies. Technical thinking and rhetorical analysis in information technology and STEM-
. . L. . . lated fields.
Writing: Purpose and Audience. Writing Project Proposals and Reports. Visual and ~ [©%¢¢ "¢¢
Maltiadal Dhatasio Weithas £ Nicital Do Ad A Dol 4
IpepexBnsnTTep: Makcarbi: MajieHHeTapalblk KOMMYHUKAIMAHbIH HETi3r1 YFBIMAaphl MEH bisimi: Heriri
AkazeMusuIbIK a3y 1,2 [reopusnapbiH aHBIKTay XKOHE TYCIHAIpY. MajieHH HopManap/ibiH, 1arbi 03apa dpeKerrecy epextueiitepin Giny.
KYHIBUIBIKTAP/IBIH JKOHE TYHHETAHBIMHBIH KaPhIM-KAaTbIHAC CTHII MCH MiHe3- Micenuiiri prypri Moemst opraa o3apa opekeTTecysin
KYJIKBIHA Kanail acep eTeTiHiH TaijaHbI3. MoJCHUETTIH KapbiM-KaThIHAC DEKILICTIKTEPiH eCKee OTBIPBIT, THIMJ KAPHIM-KATBIHAC KACAYFa,
KommyHuKauma TOXKIPHUOECiH, TYHHETaHbIMBIH, KYH/IBIIBIKTaphl MCH COHKECTIriH MosIeHH aif nbIKTapFa Geifi e
\ u Monenuerapaibik MKZh IocTpexkBH3NTTEP: . ’ - P : h
oHe AeHe commysmkams | BIVK KaIIBIITACTBIPYAFbI POJIIH aTall KOPCETEe OTHIPHIIL, MOJICHHETAPAIIBIK TycinicneyminikTep s anbin ayra kone Kkaharbik e3apa
i 0A 30/0/45/60/15/30 JIHITOMJBIK HKyMBIC o o . M. . opeKeTTeCy KarAAMiBIIA CHIHAAPTS AHATOT OHATYFS HKCMi.

mageHueTi KoHe sKahaHIbIK K 3204 KOMMYHUKAIUAHBIH HET'13r'1 IPUHLUMITEPIH 3epTTCHI3. Ma3MyHbI: o 9 atsiran i

moayni o3apa apekerTecy MozenuerapanblK KOMMYHHKALMsFA JKoHe skahannanyra kipicne. MoaeHnuer, roiprbete KonaHa GLTYTe, OpTYPI MOTICHH KOHTEKCTE THINT] KApHIM-|

KapbIM-KaTbIHAC JKOHE JyHHeTaHbIM. Monenn emmemaep (Xoderene, Xomwr) xoue
oap/blH KapbIM-KaTbIHACKa dcepi. MoeHHeTapaiblK KOHTEKCTTEr COMKECTIK, TiT
JKoHE Kabbuigay. MoseHHeTTep apachlHAarbl BepOaIabl eMeC KOMMYHHKALHS.
CrepeoTuntep, aiblH ajga Kapay *KOHE ITHOLECHTPH3M. MoneHHeTapaIbIK

% : A o

KaTBIHAC OPHATYFa, MOJICHH AifbIPMAIITBLIBIKTAP/IB TAJIIayFa jKoHe
TONEPAHTTEI MiHE3-KYJTBIK TAHBITYFa JTaFAbLIAHAIbL.

Kysiperriniri: Mosienuerapaibik skone xkahaH/bIk e3apa
OpeKeTTeCy JKaFIaibIHIa THIMII KOMMYHHKAITHS OPHATY, MOJICHH
A BIPMAIIBUTBIKTAPIBI €CKEPE OTHIPBIN IIemiM KabbLiay,




IpepexBH3NTDI: Iean: [lath onpesieneHne U 0ObACHUTH OCHOBHBIC KOHIICTIIIMH U TCOPUH 3uane: 3HaTh OCHOBHBIE IOHATHS H TEOPHI MEKKYIBTYpHOH
Akanemuueckoe muceMo 1, 2{ vexkKysIbTypHONH KOMMYHHKaLH. [IpOaHaNn3upoBaTh, Kk KyIbTypPHbIE HOPMBI, " BIMHHE KYIHTYPHBIX PASIHIHE Ha KOMMYHHIAIEIO;
- ThI® H ‘BHS B YCIIOBHSAX T ; HOpMBI 1
MocrpexBusursi: LIEHHOCTH U MMPOBO33PEHHE BJIMAIOT Ha CTHIIN OOIICHHS ¥ NOBeJIeHHe. M3ydanTh 5 yl P
Iunnomsas paGora " MPUHLMIBL OOUICHHS MEAKTY Pa3THYHBIMHI KyTbTYPaMH.
(yH1aMeHTaIbHbIC PHHIIMIE! MEKKYIBTYPHOH KOMMYHUKALIH, [T04CPKUBAst Vyennsi:YMers 5 QeKTHBHO B3aHMOZCHCTBOBATE B PA3THYHBIX
K MeskyasTyphas POJIb KyJIbTYphI B (POPMHPOBAHHH KOMMYHHKATHBHbIX IIPAKTHK, MHPOBO33PDEHHS,  |KYIbTYPHBIX CPE/IaX, yUHTLIBATE OCOOCHHOCTH MEKKYILTYPHOTO
OMMVHMKaLU/Iﬂ " " 3 OSI.USHHF(, TNPeI0TBpAIaTh HEIOTIOHUMAHHS U BbI auBaTh
dusndeckan oMy |y (MKGY 30/0/45/60/15/30 6 HeHHOCTEf] 1 ICHTIHOCTH. CONepaiHe: BECACHIS b MEXKYILTYPHYIO KoHcrpykmEHuﬁ aor yenosusx Erotammors wmmoncicra
ro6atbHOE 3204 KOMMYHHKaUMIO U r1obanusaumto. KynbTypa, KOMMYHUKALWS 1 MUPOBO33peHUE. | i ansicon e .
KynbTypa B3aUMOJIeiiCTBHE Kynbrypusie usmepenus (Xoderene, Xomn) U uX BIHSHIE Ha KOMMYHHUKALIHIO. MCICyTHTYPHOT KOMMYHUKALIHH Ha TDAKTHKS, bheKTHBHOTO
W neHTH4HOCTD, A3bIK M BOCIIPUATHE B KPOCC-KYJILTYPHOM KOHTEKCTE. OGLICHHS B Pa3IHYHBIX KYJIBTYPHBIX KOHTEKCTAX, aHANN3a KYJIbTYPHBIX
Hesepbanbuas KOMMYHHKALMs B Pa3HBIX KylnbTypax. CTEpEOTHIIbI, IIPEAPACCY/AKH  [pasmiiuii i MPOSBICHIS TONEPAHTHOTO MOBEACHHS.
¥ 5THOUEHTPU3M. KOH(IMKTBI M eperoBopsl B MEXKKYJILTYPHOI cpesie. Komneretii:CriocoGHOCTS BHICTPaHBATS KOHCTPYKTHBHOE
o P BO B TYPHBIX H I i
IIpomesxyTouHsblil aHanu3 u rpynnosoe oocyxaenue. KommyHukarus B "~
N TIPHHAMATP PENICHHS C Y4eTOM KyJIBTYPHBIX pasmiuanii u s dexTHBHO
Prerequisites: Academic Purpose: Define and explain the basic concepts and theories of intercultural Knowledge:Know the basic concepts and theories of intercultural
writing 1, 2 communication. Analyze how cultural norms, values, and worldviews influence communication; the impact of cultural differences on communication;
Post-requisites: Graduate [ communication styles and behavior. Explore the fundamental principles of the features of interaction in the context of globalization; norms and
work N o T A ) principles of communication between different cultures.
intercultural communication, emphasizing the role of culture in shaping Skills:Be able to interact effectively in various cultural environments,
L Communication communication practices, worldviews, values, and identity. Content: Introduction [take into account the specifics of intercultural communication, prevent
Communication Across Cultures | BD/U | EIC to Intercultural Communication and Globalization. Culture, Communication, and i s gs, and establish constructive dialogue in the context
and Physical and Global c | 3204 30/0/45/60/15/30 6 Worldview. Cultural Dimensions (Hofstede, Hall) and Their Impact on of global interaction. )
L L. . . Abilities:Develop the ability to apply knowledge of intercultural
Training Engagement Communication. Identity, Language, and Perception in Cross-Cultural Contexts. . in practice, . ively in various cultural
Nonverbal Communication Across Cultures. Stereotypes, Prejudice, and contexts, analyze cultural differences, and demonstrate tolerant
Ethnocentrism. Conflict and Negotiation in Intercultural Settings. Midterm behavior.
Reflection and Group Discussion. Communication in Global Teams and Virtual Competences:Be capable of building constructive cooperation in
. . . PICTTI B intercultural and global interactions king decisions consideri
Environments. Ethics and Social Responsibility in Global Technology Projects.Case :‘:l:::l e anc g oa:dm ractions, maxing f:c"'oi:’ consicering and
< =H Taak 1 v Wal Farsre IRV i H Fals e 1Al i .
IpepexBusurrep: Makcarbi: THIMII KOTIIITK albIHIA CONIICY JKOHE KACION Npe3eHTalUsIIap yIuiH alBIHIA KIHE NMPE3CHTALHATAP
Moienmerrany sKoHe K&KETTI HEri3ri JaFapLiapas! yiipeHinis. MugopmaTuka cTy/ieHTTepiH Kypeni aliblu Y LIE HETiari KaFuanapy, cofisey XaGapnamanapuithisy
h L. . TYpJIepi MEH KYPBUTBIMBIH, ayHTOPHAHBIH Ha3aphIH ayJ1apy KoHe
TICUXOJIOTHA
TCXHUKAILIK MASMYH/B! OPTYPII ayIMTOPHIANAPFA, COHBIM MIIHAC MY/UICI cTay SAiCTepiH, MPEICHTALIAHE! B3V TYPIC KOTIAYbIH HEriari
TaparnTapFa, d3ipJeyninepre joHe MaMaH eMECTepre YChIHYFa JaiibIHIaHbI3. oaictepiit Ginexi.
n Ma3smynbr: Hlemenaik enepre kipicne jxoHe Kypeka moay. Ceitneyaeri Mxemainiri:opTypni ayautopusira coikec ceiiney cTuii Men
OCTPEKBH3HTTEP: . PRI e - ~ . .
KOMMyHMKaLI,l/Iﬂ Kormuiix }_lunngmum MM:C ANaHIAYIILLTBIK KIHE CEHIMJIUTIKTI APTTHIPY CTPATErHsIAPhl. AYJUTOPUSHbI Ma3MYHBIH Sem?/me‘u anajpl, BepOanb jkaHe HeBepOab L
JKoHe AeHe angeinza ceitney | BIIK | KASP Tanjay xoHe xabapiaama au3aiiasl. Ceilney KypbUIBIMBL Kipicrie, Herisri 6emiM YPAIAAP/L THIMIL KOTIAHA/IEL, TLIFIZYIIEAP/ILI HAIAPLIE ¥CTAll,
. KoM K 3205 15/0/60/60/15/30 6 T ) collliereHHiH JMHAMUKAchiH Gackapa anajbl.
MajeHueTi JKOHE xopu‘rm—mu: ©XHHMKAIIbIK KOHTEKCTEPJIET] 3ePTTEYIIEp KOHE l(ongayl.uu | Rarnstcnacxenuizi annsia coiineyi naiisaay xove orkisy,
moayni TpeseHTaLuANap nonenyiep. Kepuexki kypanjap sxone craiin nusaitnel (mbicanst, PowerPoint, Prezi). |kepuexi api aknaparrei npeserrraumsinap xacay, o3 ofinapsin cemini
XKerxisy omicTepi: faybic, KO3FAIIBIC KOHE KO30eH OailTaHbIC. AKIIAPATTHIK COIICY: [#oHe acepii *KeTKi3y, CCHIPY XKIHE IONeIICy TCXHHKACHIH KOTIaHy
Texunkanpik TakppbinTel 6asuaay. Cenimai coiiney xone nonenjey. Komanaanpik |Mrabuaphisae. L
Tpe3eHTaLMsUIap XKIHe OipieckeH KapbsiM-KaTeiHac. STEM caanapsis/ia STHKAIbIK Kysiperriairi:konuitic AIILIETA COHIMAL COIIEY, JOTHRATEK
. - [KYPBUIBIM/IAJIFaH KQHE 2CEPJI1 MPE3CHTALMIAp JKacay, KaCIOH KIHE
JKOHE Kociou Typae ceitiey. Cypak-kayal CeaHCTapbIH XKOHE IKCIIPOMTTHI neyMeTTik OpTAA THIM] KAPKIM-KATSINAC KOHE O3EPa SPEKETTETY,
coiineyni onney. Kondepenuns crunineri npeseHTauus bl faiibiniay. Me# coliiey KomTeKeTiHilL iiKTepin eckepe OTBIPBIT
TpepexBU3UTHI: enn: OcBoeHne 6a30BBIX HABBIKOB, HEOOXOMMBIX U151 dP(PEKTHBHBIX 3uammsi:3HACT OCHOBHBIC PHHIIHITB MTYGTHIHOTO BRICTYTUICHHS i
Kynbrypornorus n MyOIMYHBIX BBICTYIUICHHH U IPO(ECCHOHANBHBIX Npe3eHTanuii. Iloaroroska OATOTOBKH TIPCSCHTALIMH, BUJbL H CTPYKTYPY PEHCEBIX COOOMICHHUH,
METOIBI TIp u ayUTOPHH,
HCHXONOrHs CTYACHTOB, H3YYAIOINX HHYOPMATUKY, K IPEACTABICHUIO CIIOXKHOTO - M
oty . ’ L CrI0cOOBI BH3YaITbHOH TIOICP/KKH TIPE3EHTAIIHHA.
)1“1 PeKBH3 . 1 TEXHUYECKOTO KOHTEHTA PA3/IMYHON ayAMTOPHH, BKIIOYAs 3aMHTEPECOBAHHbIX Ti6K0cTH:MOKET aaMTHPOBATE CTITH I COTCPKARNE PETH B
(MIUJIOMHasi padora
P 11, pa3paboTdrKoB u Hecnelmanucros. Conepskanne: Beenenue B myGnndHbie 11 OT ayuTopHH, ShHEKTHBHO HCTIONb30BaTh BepOabHbIE 1
KommyHuKauma n Tly6nnunsie BBICTYIICHHS M 0030p Kypca. PedeBast TpeBOKHOCTb U cTpaTerud GopMHPOBaHUs CpecTsa, ™ cymateneit
- pvP X YUPaBIIATE THHAMHKOI BHICTYTUICHHS.
dusnyeckan BeicTymieHns u - |BJI/BK 3205 15/0/60/60/15/30 6 YBEPEHHOCTH. AHAJIN3 ayMTOPHH H MOCTPOeHHE coobenus. CTpyKTypa pedn: 06
H 1agacT TIOATOTOBKH H )]
Mpe3CHTalun
KynbTypa p bt BBEJICHHE, OCHOBHAA YacTh M 3aKJIIoueHue. MccieoBaHus ¥ MOATBEPIKIAr0NINe BHICTYTUICHHH, CO31aHA HATIATHEIX H HHGOpMATHBHHIX pESCHTALHH,
JIOKa3aTeNIbCTBA B TEXHMUECKUX KOHTEeKCTaX. HarsaHblie nocobus u n3aitn VBEPEHHOrO H YOEAHTENLHOTO CBOMX MEICITC,
cnaiinos (nanpumep, PowerPoint, Prezi). Meto/ipl ojiaun MaTepiaia: rojuoc, TeXHUK YOEKIIeHHS 1 apryMeHTaIMH.
JIBHDKCHHE M 3PUTEIIbHBIH KOHTAKT. TH(pOPMAaTHBHAS Peub: MPE3eHTAIHs K OGnanact fi YBEPEHHO BHICTYNATS NIEpes
. ay/TOpHeH, co3/1aBaTh JIOTHIHO CTPYKTYPHPOBAHHBIE H I heKTHEIE
TEXHUYECKOH TeMbl. YOenuTenbHas peusb 1 aprymenTanus. KomanaHsie N
npescrrauun, sddexTBHO 1 BOBATE B
TIPE3CHTAIMH 1 COBMECTHAsi KOMMYHHKAIHS. DTHYHOE M IPOdeCCHOHATIbHOE i i enene 5
Prerequisites: Cultural Purpose: Learn the foundational skills needed for effective public speaking and Knowledge:Know the basic principles of public speaking and
studies and psychology professional presentations. Prepare computer science students to present complex ""f;"é““f"" r’{:°“T“"°";(;yp°§ “t"fi ?"“““(;,“5 °st:°°? ‘"c‘::“‘?’“;
s . . . . . 'methods for attracting and maintaining audience attention; basic
Post-requisites: Graduate  |technical content to a variety of audiences, including stakeholders, developers, and . acting £ au
X co ! » G ? 4 > techniques for visual support of presentations.
wor non-specialists. Content: Introduction to Public Speaking and Course Overview. Skills:Be able to adapt the style and content of speech to different
Speech Anxiety and Strategies for Building Confidence. Audience Analysis and audiences, use verbal and non-verbal communication effectively,
Communication ol . y Message Design. Speech Structure: Introductions, Bodies, and Conclusions. maintain audience attention, and manage the dynamics of presentations.
. Public Speakin BD/U | PSP B . . . . . . ilities: ili i ic 8 "
and Physical peating 15/0/60/60/15/30 6 Research and Supporting Evidence in Technical Contexts. Visual Aids and Slide Abilities:Develop the ability to prepare and deliver public specches,
and Presentations C 3205 . . B . . . create clear and informative express ideas
Training Design (e.g., PowerPoint, Prezi). Delivery Techniques: Voice, Movement, and Eye | dr ively, and appl . of ion and
Contact.Informative Speech: Technical Topic Presentation. Persuasive Speaking argumentation.
and Argumentation. Team Presentations and Collaborative Communication. Ci capable of dently speaking in front of an
Speaking Ethically and Professionally in STEM Fields. Handling Q&A Sessions and [dudience, creating logically structured and impactful presentations,
B . . . . icati d i i ) i d social
Impromptu Speaking. Conference-Style Presentation Preparation. Final Project g an m and socta
Reh f d Peer Critique contexts, taking into account the characteristics of the audience and
chearsals an itique.
confext,

MAMAHABIK MOAVJIBAEPI /MOAYJU CHEUUAJBHOCTH/ SPECIALITY MODULES




TpepexBH3HTTEp:

Mexkrenreri aTnka

MakcaThl: CTYJICHTTEP/li aKNapaTThIK KOFAMHBIH TYCIHIriMeH XkoHe

ToHi

TMocrpexBusurrep: CH++
Garapnamanay timi , PHP
Tininjge Garnapramanay

KYpBI aKIapaTThl YChIHY TACULIEPIMEH, KYMbIC IPUHIMNITEPIMEH XKOHE
JiepOec KOMITBIOTEPIIK KyPhUIFbIIAP/Ibl YibIMIACTBIPY, TAlbIH OaraapIaMalbiK
KaMTaMackl3 T/ N1aii/[anany TeXHOIOTHACHI JKOHE MPOBIeMAIBIK Kyiienep

Ma3smyHbl: HHPOPMATHKAHBIH JaMybIHIAFbI
3aHJBUIBIKTAP , HHHOPMATHKAHBIH OHIIPICIICH OailIaHbIChl, HHPOPMATHKAHBIH

Bigimi: pITiK, MeH

KYPBUTFBUTAP/IBIH TEXHUKATBIK JKOHE Maiflaany curaTTaManapbiH,
KYPBUTBIMIBIK EPEKIIENIKTEPiH, MAKCATTaphl MEH JKYMBIC PEKHMIEPiH
OiTy JKOHE TalIay, OCHI KYPBUIFBLIAP/BIH TEXHHKATBIK Maii1anany
epeskenepin Kosjana Gimyi

Mixemitiri: - Keimix KypsUTFbUIAPBIN KOHE KeiTiK
GarziapiaMaTbIK JKacaKTaMaHbIH CaKTalykl, OPHATBLIYBI JKIHE

iri, sFHIL. HH( TBIK

KaTeTiKTepiH K010 MY
KYHEHIH onepanusIbIK Kyiesnepi MeH SKeNiTiK KyphUIFbLIIaphiH

MaremaTnka Manansia s | vxnz Ga?xa n?muM.uap_ubm JlaMybIMEH Oail/IaHbIChl KAPACTHIPBLIAIbL, GmlMljllH.Hel‘BFl opHATY, KORGUTYPATAATAY KaHE KOTIAY MyMHITir], YHEIMHED
FBUILIMIAPBIHBIH ipicre TK 09 30/0/15/50/10/15 1 QMIiCTEPi IMIHUPHUKAIIBIK )KOHE TCOPHSUIBIK ACHICHIC CUMATTANIAMBI, Ka3IPri 3aMaHFbI |xerninix Kayincisairin KaMTamackis ety;
Heri3zepi npobemanap MeH HHYOPMATHKAHBIH JIaMy MEPCIEKTUBANAPHIH TAIAY KIHE Jlarnbich1: aKnapaTTBIK KayincisAiKTin Kacion amicrepine xamHe
6Garanay, UudopmaTuka kadeapachiHbiH FBUIBIMU-3EPTTEY KYMBICBIHBIH Kasakcran PecryGnuKachiHbIH HOPMATHBTIK KYKBIKTBIK aKTisepine,
GAFBITTAPBI KAPACTEIPELIANBL yiibIMIap/1a aKNapaTThIK Kayinci3ik mapanapsiH 6ackapy MeH
) GakblIayFa apHaJIraH aKNapaTThIK Kayilcistik canachiHiarsl
HOPMATHBTIK-TCXHHKANBIK KY/KATTapFa He OOy Ibl KAIBINTACTBIPY.
Kysiperriniri: xkapatbuisicrany
FBUTBIM/IAPBI, MATEMATHKA JKOHE HH(OPMATHKA Typaitsl Heri3ri Gimimai,
BT MeH HH( a Gaif ‘bl HeTi3ri
haxTinepai, TYKBIPEIMIaMATAPIBI, TCOPHS PHHIMITEPIH
TpepexBU3UTHI: Ileab: 03HAKOMIICHHE CTYACHTOB C MIOHATHEM U CTPYKTYPOH HH()OPMALHOHHOTO 3HaHus: 3HATL M AHATH3MPOBATE TCXHUKO-IKCIUTYATAIHOHHEIC
LkombHbIi KypE O obwecTBa, crocoGamu IpeACTaBIeHus HHPOPMALMHY, IPUHLIUIAME PabOThI 1 XapAKTEPHCTHKH, KOHCTPYKTHBHEIC 0COOCHHOCTH, HASHAYCHHA 1
. o . CHKHMBI PabOTHI 0, 0 u
HHpOpMaTHKE OpraHu3anueil yCTpoHCTB NepCOHAIbHOI0 KOMIBIOTEPA, TEXHOIOTHEH P P cTpolicTsa, © npasia - "
MocrpexBusutni:lporpant o ,30Bamms roToBBIX MpOrpal 6. - o o e
POrPAaMMHBIX U IIPOOIEMHO-OPHEHTHPOBAHHBIX CHCTEM  [sxcrnyaranun aammeix yerpoiicrs
MHPOBAHHE Ha S3bIKE C++,
I Ymenns: - YMETh U OGCHYM(HBETB, OCYIIECTBIATE MOHTAXK M YCTPAHATH
OrpaMMHPOBaHHE Ha = ~
m]x);u(r:PHP P CopepKanue: paccMaTpUBAIOTCS 3aKOHOMEPHOCTH B Pa3BUTHN HH(OPMATHKH ,  [ONMOKH CTCRRIX YCTPORCTE 1 CETCRLIX NPOrPAMMHEIX Oecrie eritii,
CBA3b MHQOPMATHKH C POU3BOJICTBOM, B3AHMOCBS3b Pa3BHTHs MHOpMaTHKy ¢ |1& YMEHIE MHCTalIposat, KOHQUIYPHPOBATS H MOMICpiIBaTL
ONepaLIOHHbIE CHCTEMBI 1 CETEBBIE YCTpOIiCTBA
Pa3BUTHEM JPYrHX HayK, OIIMCBIBAKOTCSA OCHOBHBIC METO/IbI TIO3HAHHS HA i it oHCTEMB, Th ceTeyio
OcHoBbt Beenenne B vs/ 30/0/15/50/10/15 1 IMIMPUYECKOM H TEOPETHYECKOM yPOBHE, IPUBOIUTCS aHAIIM3 M OLICHKa GesonacocTs opramusamm;
MaTeMaTHIECKHX HayK |crewnaibiocts  (BIVKB| 1209 COBPEMEHHBIX MPOOJIEM H TEPCIECKTHBbI Pa3BUTHS HHYOPMATHKH, H; b E
PaccMaTPHBAIOTCS HAIIPABIICHUS HAYYHO-MCCIEI0BATEIbCKOI paboThI Kadeapst b H 3HAHHC HOPMATHBHO-TIPABOBBIX aKToB PK,
Undopmarnxa HOPMATHBHO-TEXHHYECKHX JIOKYMEHTOB B cepe HHDOpMALMOHHOM
P . W U1 M KOHTpOIst THii O
01 0 i B Opr
KomneTeHunn:Henomnb308ath 6a3oBbie
3HaHUS ECTECTBEHHBIX HayK, MATEMaTHKH H MH(I)O]JMZITHI(H, OCHOBHBIE
(paxTo, Teopuii, ¢ i
MAaTEMaTHKOI H HH(OPMATHKOH;
Prerequisites: School Purpose: familiarizing students with the concept and structure of the information ~|Knowledge:know and analyze the technical and operational
course in computer science  [society, ways of presenting information, principles of work and characteristics, deslg? features, purposes and n‘fodes of operation of
Post-requisites: organization of personal computer devices, technology of using ready-made campUter, server equipment and pc.rlphmal devices, apply the rules for
Programming Language N ? the technical operation of these devices
Cj Pmm 8 -ansu gPHP software and problem-oriented systems Abilities: - be able to maintain, install and climinate errors of network
» rogramming in Contents: the devices and network software, i.e. the ability to install, configure and
regularities in the development of computer science, the connection of computer maintain operating systems and network devices of the
science with production, the relationship of the development of computer science mmco,mr:_mmca"on system, ensure the network security of the
~ i . . . . organization;
rundam@tals F’f lntroducu?n to the so/eclis/izoe 30/0/15/50/10/15 1 with F}?e developmen} f)f other smenct?s are considered, t.he main methot?ls of Skills: possess professional methods of information sccurity and
Mathematical Science Specialty cognition at the empirical and theoretical level are described, the analysis and knowledge of the regulatory legal acts of the Republic of Kazakhstan,
evaluation of modern problems and prospects for the development of computer regulatory and technical documents in the field of information security
science are given, the directions of research work of the Department of Computer ~ |for ‘h? and control of security measures in
Science are considered. Competencies:use basic
: knowledge of natural sciences, mathematics and computer science,
basic facts, concepts, principles of theories related to applied
mathematics and computer science;
IpepexBu3nTTEP: Makcarbi: L{udpabik JOTMKaHbIH IPUHIMITEPIMEH 3KOHE UHPPILIK Kyitenepai BitiMi: G PIBIK TOTHKAHBIH HEri3ri MPUHIMNTEPiH; caHap Kylenepi
Mawmanpikka Kipicne K0GaNAY/A KOJIAHBLIATEIH HEi3ri KyphUIBIMAAPMEH TAHBICTHIPY. Kype enipinren [MOH BY/b anreOpachin; KOMOHHALMATLIK Kote Ke3eKTiNiK
. cxeManapabi Kypbuteibi; HDL tingepinin kone FPGA
JKYHUEIIEP/I€, KOMIBIOTEP APXUTEKTYPAChIH/A JKOHE aﬂﬂapaTTbl](/GaFﬂapﬂaMa_ﬂH]( apxiTexT Herisri v 6iny
KamTamackI3 ety GipikTipyne HakTel Konnanyra Garprrranrad. FPGA konmany Vkemistiri:mdypBIK cXeManapsTst Kobanay KoHe OHTATTAHTEIPY;
ApKBLIBI HH(QPIIBIK JTOTHKAHBI MOJICIIBICY KOHE NPOTOTHIITEY TOXKIPHOECiH ychiHy. [HDL (Verilog/VHDL) kemeriMen Moztysb ik xoaay; iidpibik
TMocTpexBu3HTTEP: . . . . N FPGA
X barnapnamansik KaMTaMachl3 €TyJIiH anmaparneH Kajnai opeKkeTTeCeTiHiH xKoHe Tay sKaHe
M JIMCKpeTTi MaTeMaTHKAHbIH . - . . M. y.
aTemMaTHKa ecenTeylep/liH cXxema JIeHreiiiHie Kanaii xysere acaTbiHbIH yiipery. Ma3mMyHbI:
Luppmc | BIVXK | CZhN 045/0/60/15/3 s KYPBUTBIMGE YACPAIRL JCHTCHIHAC K¢ Y yHpery ¥ TAFARICAT-TIOTHKATEIR, KOHI AP BMCTHEATIIK CXEMATADMER RYMHG
PRI | oy erinepi | K 1207 HH(‘l)pJ'fLIK Ky#ienepre Kipicrie, eKilliK KdHe OHaNThUIBIK apupmernka. Cannap icTey; COHP Kyliiop ABTOMATTADHIH KYpY; YAKbITTSIK TAIIAY KYPriy;
Herizaepi Kyiieci sxoHe Byib anredpachl. JIOrMKabIK 3MEMEHTTEp KOHE KOMOHHAIHAIBIK

cxemanap. KapHo kaprachl KoHe JIOTHKaHbl OHTailIaHabIpy. ApUGMETHKAIBIK
cxemazap (Kockbiirap, asaitkpimrap, ALU). KoMOHHAIMANBIK KyPhUIFbIIAp
(nemmdpatopnap, mudparopaap, MynabTumiekcopinap). Kesekrinik norukara
kipicnie. CaHaybIITap MEH BIFBICTBIPY peructpiepi. COHFbI Kyiiiep aBTOMAThI
(FSM). HDL rinzepine kipicnie (Verilog Hemece VHDL). HDL apKbiibl MOZYJIbJIK
sobanay. FPGA apXuTeKTypachl xoHe Kypaunaphl (Mbicasbl, Xilinx, Quartus).

anmapaTTHK FoMe GaFIAPTAMATEIK KOMTIOHSHTTEp/H 03apa
OPEKETTeCyiH JKY3ere ackIpy JaFAbUIAPBIH KAJIBIITACTBIPY.
KysiperTiriri:cryzipinren xome mpIeIk Kyienepai Kocibm nerreiine
kobasay; anmnaparThik-0ar1apiaMabik GipikTipyai sxysere achipy;
MHJKCHEPITIK €CenTep/Ii Mmenryie Ky§Herik JKoHe TOTHKaTBIK Ofay/ s
THIML KOIaHy KabileTiH KabImTacTbIpy.




IlpepexBusutnl: Beenenue
B CIICIHATTLHOCTH
TocTpeKBH3UTHI:
CrpyKTypa MCKpETHOM
MaTEeMaTUKH

Uean: BectH B MPUHIMIIBT H(POBOIT TOTHKH U 6a30BBIE CTPYKTYPHI, npu
MPOEKTHPOBaHHH UMPOBEIX cHcTeM. Kype nenmaeT akieHT Ha NPaKTHYECKOM NPUMEHeHHH B
BCTPaMBACMBIX CHCTEMAX, APXHTEKTYPE KOMITBIOTEPOB H HHTCTPAlMH allapaTHOro 1
MporpaMMHOro obecriedenus. OGeCIeunTh MPAKTHYECKHIT ONBIT MOJCIHPOBAHUS LHPOBOI
TUIUC (FPGA). OGy4HTh MOHHMaHHIO

JIOTUKH M IPOTOTHITUP C HCTIO.

BHSI IPOTP 0 00 C annapaTHeIM 00ecredeHHeM H TOTO, Kak
BBIYHCIICHUS! PETU3yI0TCst Ha yposHe cxem. Cojtepskanne: Beenenne B tnppoBbie CHCTEMBI,

i JIOTHKH; CHCTEMBI CHHCIICHHS
11 GyrieBy anrebpy; CTPYKTYpY KOMOMHAIIHOHHEIX 1
noCIIE/I0BATENLHOCTHBIX cXeM; Gasosbie nonsTHs HDL-s13b1k0B 1
apxuextyps FPGA.

'V MeHusI:yMeHHE IPOCKTHPOBATE H ONTHMH3HPOBATH IHPPOBHIC
CXEMBI; BBITIOMHSATH TIpOeKT c

HDL (Verilog/VHDL); MozennpoBath, CHMY/IHPOBATh 1
npoToTHIIPOBATE WHPOBEE CHcTeMbt Ha FPGA-TmaTdopvax.

OCHOBBI Octioser OCP JIBOMYHAsl ¥ IICCTHA/IATepUIHAs apH( nka. Crcreml 1 Gynesa arebpa. HapbIkH:HOPMUPOBAHHE HABBIKOB PAGOTHI € JIOTHYECKHMH U
MaTeMaTHIECKHX HayK ungposoro BIUBK 1207 30/45/0/60/15/30 Jlornueckue 3/1eMeHTbl i KOMOMHAIMOHHbIE cxembl. KapTa KapHo 1 MHHHMHU3ALHMS JIOTHKY.  [apH(METHHECKIMI CXeMaMIt; IOCTPOCHIS KOHEHBIX aBTOMATOB;
TpOCKTHPOBAHHS ApH(MeTHuecKHe cXeMbl (CyMMaTOpbI, BHIYHTATEH, apH(METHKO-IIOTHUECKHE YCTPOICTBa). 0 aHaK3a; i
KomGunauuonHbIe Motyiu (newndpaTopsl, mnpaTopbl, MyIbTUILIEKCOPbI). BBenenue B AMMapaTHBIX 1 MPOrPAMMHEIX KOMIOHCHTOB.
y K
rocse10BaTelbHyF0 JorHKy. Cyerduku u peructpsl ciapura. Koneussie aBromarst (FSM). b TPOCKTHPOBATE
. BCTPOCHHEIC H IH(POBEIC CHCTEMBI; OCYIICCTBIATh AMMAPATHO-
Baezenue B s3biku onucanus anmaparypst (Verilog nin VHDL). MozxyinbHoe P dp i P
POrpaMMHYIO HHTErpaLiio; S3eKTHBHO IPHMEHSTH CHCTEMHOE H
npoektuposaunue ¢ HDL. Apxurexrypa IIVIMC u nHCTpYMeHTBI pa3paboTku (Harmpumep,
0 7OTHHECKOE MBIIIUICHHE PH PEMICHIH HHKCHEPHBIX 3a71at.
Xilinx, Quartus). I1j B PEaIbHOM Bp M aHanmm3 IX XapaKTEePUCTHK.
PaGota Haxt prHATEHBIM IPOEKTOM. IIpe3eHTali IPOEKTOB 1 0630p Kypca.
Prerequisites: Introduction [Purpese: To introduce the principles of digital logic and the basic structures used in d K ge of principles of digital logic;
to Specialty digital systems. The course focuses on real-world applications in embedded systems, computer [number systems and Boolean algebra; structure of combinational and
Post-requisites: Discrete  |architecture, and hardware/software integration. To provide experience with digital logic sequential circuits; basic concepts of HDL languages and FPGA
Mathematical Structures modeling and prototyping tools using FPGAs. To teach how software interacts with hardware - o . o N
dh . B I { at the circuit level. Content: Introducti Ability:ability to design and optimize digital circuits; perform modular
2 ations sica 2 sirc . . . 2 ! ¢
““d "Wl D M/eh | Y Imp - a ed‘"‘“l‘ e"el' b”“ ent: Introduc ‘;’“ design using HDL (Verilog/VHDL); model, simulate, and prototype
N L . to digital systems, binary/hex math. Number systems and Boolean algebra. Logic gates an o
Fundamentals of Digital Design | BD/U | DDF sita’ systems, binary) ystems and Be algebra. LogIC & digital systems on FPGA platforms.
. . N 30/45/0/60/15/30 combinational circuits. Karnaugh maps and logic minimization. Arithmetic circuits (adders, Skills:development of skills in working with logical and arithmetic
Mathematical Science Fundamentals C 1207 L [ : - P 3 N e N
subtractors, ALUs). Combinational building blocks (decoders, encoders, muxes). Introduction [circuits; designing finite state machines; performing timing analysis;
to sequential logic. Counters and shift registers. Finite State Machines (FSMs). HDL i hard software i i
introduction (Verilog or VHDL). Modular design with HDL. FPGA architecture and tools C i ility to design and digital
I . - L P . . .- hard software i i ;i
(e.g., Xilinx, Quartus). Real-time applications and timing analysis. Final project work. Project |systems; carry out apply
presentations and course review, systems and logical thinking to solve engineering problems.
IlpepexBu3uTTEp: Maxkcatbi: MHpOpMaTHKaHBIH TCOPHSIIBIK HETi3iH KYPalThIH JHCKPETTi MATeMaTHKAHBIH Bistimi: - aifThUIbIMAp JkoHE NPEMKATTAp aireGpanapbIHbIH,
Hudpask sxodanay ipreni yreiMaapsin Gity. Onapra JI0rHKa XKoHe JaJenzey dAicTepi, KUbIHAAp T Gymb ¢
Heriznepi (DYHKIISIAP MCH KaTHIHACTAp, ATOPHTMCP MCH KYDICILITIK, SIeMeHTap CaHap Teopusicer,  |~MOPHTMACPAT hopvamsai Type Kypyabin, rpagrap "9p';’f°b‘"b‘“'
Ko, Herisri KoHe a7icTepin Gimy;
KOMOMHATOPHUKA, PEKYPCHsl JkKoHe rpauKTep TEOPUSCHI XKaTabl. By yreiMaaps! ecentey g " cTep ¥
. P KeM/LTIre:
TEXHIKACHIHAR, MBICAITEL, JEPEKTEP KYPEUTBIMAAPHIHa, IPOTpamManay TUIEpikir MATCMATHKABIK T —
ﬂocheKBn:mTTep: CEMAHTHKACBIH/IA, MAIIMETTEP KOPbI TCOPHACBIHAQA, AITOPUTMAEPIL )I(O6dﬂdyﬂd KoJljaHyra KOJIIaHa OTHIPHIT Ka3yIbl, ibOPMyﬂaJapﬂ.H, OHBIH immTinzIe
M X Konman6ab! ChI3BIKTBIK epexie keHin Gonineai. Masmynbr: JluckpeTTi MaTemMaTHKara Kipicne; BomkaMIbIK JIOTHKA | kparrropapsr MeH MpeKaTTaps! 6ap (hopMyTaTaps! TypreHipysi,
aTeMaTHKa Huckperri BIK | DMK anrebpa skoHe ecenreyiep; [Ipenukar norukacer; Kantopnap; JIorHKambIK S9KBHBAJICHTTIIIK. KaJIBINTHI (JOpMasap/ibl ecenTeyli, aThUIbIMIap anredpackin
FHHHM'?“P”'_*”H MaTeMATHKAHBIH X 2208 30/0/45/60/15/30 Jlonenzaey sxicrepi: Typa, Kapama-Kapesl, KapaMa-KaifIibl, MaTeMaTHKAIBIK HHAYKIHSL. JKHBIH [Konmanyibl, Teopusinap MOIEIiH Kypy/bl, KaiIIIbUTBIKCEI3TBIKTEL,
Herizaept KYPBLTBIMEL 'TCOPHSCHI: aMaJIIap, KyaT KHBIHIAPHI, JCKAPTTHIK TYBIHABLIAP. DYHKIHsIApHL: aKcHoManap KyHeciHin Toyenci3Airii TeKcepyt MeHrepyi;
HMHBEKIUAIBIK, CIOPhEKTHBTI, OMeKTHBTI; Kepi ¢yHkumsuiap. KaTbinactap: Kacuerrep, Jlarabicst: MATCMATHKATEIK MOTHKAHBIH Herisri
9KBUBAJICHTTIK KaThIHACTAp, KapThUIai TOPTINTep. ANTOPUTMIEP: aHBIKTaMa, KypACilliK P ceenrrep PYJIbl, JIOTHKATIBIK
N . . ) . TYP pynep KOMany, KBam HKYMEIC
(ysken «O»), iceiokon1. Pexypens soHe Kalitanany KaTbiHacTapbl. CaHnap TeOpuschl: . .
GoninrinTic. GCD. skail CARIaD, MOTYIBAIK ia, Cana icTey, opMyranapIbIH WBFAPBUTYBIHBIH IaJIENEMEC] KHS
i i Aap, YA . Aap . . KOPBITBIHIBLIAY EPEIKECIH KOMTaHyFa GailIaHBICTBI ecenTey
kpunrorpadusra Kongaubitysl. CaHay IPHHIMITEPI: KOCBIHIBI KoHE KoOeHTIHAI epesxkeci, i noneney Ka B,
ayBICTHIPY JKoHE KOMOMHarmsnap. XKerinaipinren canay: J[upuxiie NpUHIMAII, KOCY-IIBIFapy. Ky3iperTiiri: - MaTeMaTHKa JKoHE AKNAPATTEIK
Mpepexeuzutei: OcHosbi  [Ilesn: OcBoeHHe (yHIaMCHTATbHBIC KOHIITITHN THCKPETHOI MAaTEMaTHKH, COCTABJIAIONIHE |3HAHMS: - 3HATH OCHOBHBIC MOHSTHSA H METO/IbI aJre0p BHIPAKCHHH 1
udposoro TEOPETHUECKYI0 OCHOBY HH(pOpMaTHKH. K HUM OTHOCSTCS JIOTHKA M METO/BI JJOKA3aTeIbCTBa, [MPCMKATOB, KOMOWHATOPHKH, TCOPHH OYNICBIX (yHKIMi,
POEKTHPOBAHUS TCOpUs MHOKECTB, (DYHKIUHH H OTHOIICHHS, A/IFOPHTMBI H CIIOKHOCTh, SIeMEHTApHas Teopis | POPMATBHONO OCTPOCHHS AJITOPUTMOB, TCOPHt PadoB, Teophit
conpoBas; Vuenusi: yvers
TlocTpeKBU3HTHI: 4nces1, KOMOMHATOPHKA, PeKypCHst 1 Teopust rpadoB. Ocoboe BHUMAHHE Yensercs
o . o 3aIUCBIBATH MATEMAaTHYECKHE MOHATHA C TOMOIIBIO JIOTHYECKHUX.
Tlpuknannas 0 ITHX B ITE/bHOM TEXHHKE, HANPHMEp, B CTPYKTYpax peo b 5 To Ce GophyE ¢
Gop A 2
anrebpa JaHHBIX, CEMAHTHKE S3bIKOB IPOrPAMMUPOBAHHS, TEOPHH a3 NaHHBIX U pa3paboTKe KBAHTODAMI 1 TID/IMKATAMH, BBIHCIIATS HOPMATBHBIE (ODMSI,
c anropurmos. Cojiep:xanue: Beesienye B IMCKpeTHYIO MaTeMaTHKY; IIpeankaTHas JIoruka 1 Th anredpy if, co371aBaTh MOJIENH TEOpHid,
OCHOBBI TPyKTYPa DMS BraucieHns; [peukarnas oruka; KanTugukaropsr; Jlornueckas SKBHBaICHTHOCTb. [IPOBEPATE HE3ABHCHMOCTH CHCTEMBI AKCHOM;
MaTeMaTHIECKHX HayK AUCKpETHOH BIUBK 2208 30/0/45/60/15/30 MeTonbl I0Ka3aTenbCTBa: MPSIMOi, KOHTPATIO3UTHBHBIN, METOJ MAaTEMATHYECKOH HHYKIIHH. HaBBIKH: pelIenye 337121 10 OCHOBHBIM
MaTeMaTHKH

Teopus MHOXKECTB: ONEPaLHH, CTEIICHH MHOKECTB, JIEKapTOBbI POU3BOMHBIC. DYHKIHH:
HMHBEKTHBHBIE, CIOPbEKTHBHBIC, OUEKTHBHbIE; 00paTHble (yHKIHH. OTHOLICHHS: CBOICTBA,
OTHOIICHHUS SKBHBAJICHTHOCTH, YACTHYHBIE TIOPAIKH. AJITOPUTMBI: ONPE/ICIICHHE, CIIOKHOCTh
(6ombmoe «O»), niceBnoko. Pexypens 1 pekyppeHTHBIE coOTHOMIeHUs. Teopus uncen:
nemmamocts, HOJL, mpocThie unciia, Moy bHas apudMeruka. [IpuMeHeH e Teopuu qrcer K
kpunrorpadui. [IPUHIMNE! CYETa: MPABHIIA CTOKEHHS M YMHOKEHHS, [IEPECTAHOBKH U

KoMOuHamm. P p i cu Jnpuxue, -BbIYHUTaHue. Teopus

pas/ieniaM MaTeMaTHHEeCKOi JIOTHKH, HCTIONb30BAHHE IPHEMOB
TOrHUECKHX TIPEOGpA30BAHMIL, PAGOTA ¢ KBAHTOPAMH, JOKAIATEIECTEO
BEIBOMIA YOPMYJT H PacueTHBIX JOPMYJI, CBA3AHHEIX C IPHMEHEHHEM
1PABI CYMMMPOBAHUS  (hOPMHPOBAHHE HABLIKOB JOKA3ATETLCTEA
Komnerenuun:

b BIIATETh B 0OMIACTH MATEMATHKH U
HHOPMAIHOHHOI TEXHONOTHH, YMETh OGBACHATH H IPHMCHATS

(OCHOBHBIE IIOHSITHSI, 3aKOHBL, PHMEHSITh HX IIPH PELICHAN




Prerequisites: Digital
design fundamentals
Post-requisites: Applied
linear algebra

Purpose: To introduce fundamental concepts of discrete mathematics that form the theoretical
basis of computer science. These include logic and proof methods, set theory, functions and
relations, algorithms and complexity, elementary number theory, combinatorics, recursion, and
graph theory. Particular attention is paid to the application of these concepts to computing,
such as data structures, programming language semantics, database theory, and algorithm
design. Content: Introduction to Discrete Mathematics; Logic and Propositional Calculus.
Predicate Logic; Quantifiers; Logical Equivalence. Methods of Proof: Direct, Contrapositive,

Knowledge:- know the basic concepts and methods of algebras of

and i ics, the theory of Boolean
functions, the formal construction of algorithms, the theory of graphs,
the theory of coding; Abilities: be
able to write mathematical concepts using logical symbols, transform
formulas, including formulas with quantifiers and predicates, calculate
normal forms, use the algebra of utterances, create a model of theories,
check the independence of the system of axioms;

Fundamentals of D 15“&? BD/U | DMS Contradiction, Mathematical Induction. Set Theory: Operations, Power Sets, Cartesian Skills: Sproblem solving on the main sections of
Mathematical Science Mathematical C 2208 30/0/45/60/15/30 3 Products. Functions: Injective, Surjective, Bijective; Inverse Functions. Relations: Properties, [mathematical logic, the use of techniques of logical transformations,
Structures Equivalence Relations, Partial Orders. Algorithms: Definition, Complexity (Big-O), work with quantifiers, proof of derivation of formulas and calculation
Pseudocode. Recursion and Recurrence Relations. Number Theory: Divisibility, GCD, Prime  |formulas related to the application of the rules of summation formation
Numbers, Modular Arithmetic. Applications of Number Theory in Cryptography. Counting of proof skills . . . )
L N ; o B Competencies:- the ability to possess basic knowledge in the
Principles: Rule of Sum and Product, Permutations and Combinations. Advanced Counting: field of ies and i . {0 be able t lai
. L P . X . eld o an 0 be able to explain
Pigeonhole Principle, Inclusion-Exclusion. Graph Theory: Terminology, Representations, - P .
; 5 « " and apply basic concepts, laws, apply them in solving mathematical
Isomorphism. Graph Algorithms: BFS, DFS, Shortest Paths, Spanning Trees. Trees, Binary problems, analyze results and draw conclusions, successfully carry out
Trees, Applications in Data Structures and Parsing. research activities;
IlpepexBu3uT: MaxkcaTpl: XHMHsFa KYHICTIKTi OMip MCH KOFaMFa dcepi TYPFBICHIHAH TCOPHSIIBIK KOHE BisTiMi: XMMHS FBUTHIMBIHBIH KOFAM JIaMYbIHA, OHJIpIC TIEH TYpMBICKa,
MamanzsIKKa Kipicre MPaKTHKAIBIK TYPFbiZa Kipicie 6epy. ITonapaisik GiniMai JaMbITy xkaHe ecenTey dicTepiniy |KOPUIAFAH OPTA MCH aliaM JICHCAYIBIFBIHA dCCPIHIH HETI3rL
TocTpexBus XUMHSUITBIK JIePeKTep/i Tanay/a, KopiiaraH OpTaHbl MOJIE/IbCY/E JKIHE TYPaKThI JKyifenepsi TaphI Giy; XIMUATBIK TCXHONOTHANAPALII JTCYMETTIK,
. KIHE SKOTOTHATHIK CATIAPBIH, COHAM-aK TYPAKTEL
OeyMeTTany JKoHe obanayia Kajaii KonIaHbUIaThIHBIH KopceTy. Ma3MyHbI: ATOM KypBUIBICHI, ICPHOATHIK P AR TYPAS
. JlaMy KaruJ1aTTapbl asChlH/la XUMHAHBI KOJIAHY/IbIH HET13r1
casjcaTTany Kecre. XHMHZJ'IHI( aitIaHbIC JKOHE MOJIEKYJIAJIBIK KYPbUIBIM. XUMHSUIBIK peakuusiap xKoHe Gamn'apsn-x MeHTepy.
Maremarnka XutMHa KoHe sk | knk CTCXMOMETPHS. IHEPIHA HKOHE TEPMOXHMHA. 3aTTap IbiH KYHIepi, ra3 3ariapsl. EPITIHAIICD, |pfycemiziri:koramsix Aol SKOTOrHAIBIK MYLISTEDA] eckepe
FBUIBIMIAPBIHBIH xoraw (SCIT) K 1209 30/45/30/70/20/45 2 KOHUCHTPAIHsUIAP %aHe epirimrik. Kpiukpiiap, Herizjep xoue pH. Oprauukallbik XUMHS | grupsim, xiMstbIK aknapaTTs Tanaay, Garanay KoHE OBl KACIOH
Herisaepi JKoHe GHOMOITeKyIanap. SIIposbIK XUMHUS JKOHE coyreeHy. JKachll XUMHUsI JKOHE TYPaKThl KBI3METTE HETi3/1e/ITeH IIeriM KaGbuliay yIIiH KOJIaHy; XHMHS
namy. Cy MeH ayaHbIH JacTaHy XuMuschl. KaiiTa skaHapTBUIATBIH JKOHE KAHAPTHUIMAHTBIH canachiHIare Mocesesep GOFBIHIIA FBUTBIMH TYPFBIIA KOPBITBIH/BI
9Heprys Ke3/epi. Marepnaniap XUMHUACKL: JKapThilaii OTKi3rimTep, 6atapesiap, Jkacaif Giny.
HaHOTeXHONOrUsA. KOPHITIHIBI %00aap Npe3eHTaUsACH XKIHE KypCKa MIOITy. Jlarabicet: MeH KoraM ©3apa GailansICTs!
KYHeNTiK TYPFBIIaH KapacThipy, XHMUSUIBIK YIEPiCTep/IiH aNeyMeTTik-
YKOJOTHSUTBIK CalapbiH GOMTKay JKOHE 0Nap/Ibl OHTAHTAHBIPYFa
Tpepexsusutei: Beegenne Ilean: ObecreunTs KOHUENTYaIbHOE H MPAKTHYECKOE BBEACHHE B XMMHIO C AKLIEHTOM Ha & |3nanns:snanue i BIsTHUS it
B CHELHATBHOCTE b B i JKH3HI 1 Ha o61ecTBo. PasBuTh HayKi Ha pasBHTHE OOIIECTBA, POH3BOJICTBA H GBITA, @ TAKIKE Ha
TlocTpeKBU3HTHI: MEKTUCIIHIL © 3HAHUS U TT0Ka3aTh, KAK Bl TeJIbHbIE METO/IbI HCTIONIB3YIOTCS OKPYIKAIOLIYIO CPEAY 1 31OPOBBE HCNOBCKA; NOHHMAHHE COLHATBHBIX,
o 9KOHOMHYECKHX H SKOJIOTHYECKHX MOCIEICTBHIH TIPHMEHEHHS
COoLMONOr s U MOTUTONONHS | PH aHAIM3¢ XHMHYCCKHX TaHHBIX, MOJICITMPOBAHIH OKPYJKaOIIeH Cpe/ibl i paspaboTke " =
> XHMIMECKIX TEXHOMOTHIE 1
ycroitunBbix crctem. Cogep:kanne: CTpoeHie aToMa, MepHOIHUCCKas Tab/IuIa. .
XHMHH B KOHTEKCTE YCTOMYHBOIO pasBHUTHSA.
OcHoBH! Xumst 1 . KhO XuMHueckas CBA3b H MOJIGKY/ISIPHAs CTPYKTypa. XUMHUYECKHE PEaKIUU H CTEXHOMETPHSL. VMeHHSI:yMeHHE AHATH3HPOBATS H OLICHHBATS XHMHUECKYIO
MaTevariceix Hayk| oSmectso (SCIT) BIVBK] 09 30/45/30/70/20/45 2 DHEPIHsi B TEPMOXHMHS. AIPEraTHbIC COCTOSHHS BELIECTBA, FA30BBIC 3aKOHEL PacTBOpHI, "  Y4ETOM OBIIECTBEHHBIX H SKOTOTHHECKHX HHTEPECOB, &
KOHLIEHTPALMK U PacTBOPUMOCTb. Kucroter, ocnosanms u pH. Opranuueckas Xumust 0 TaK)Ke IPUMEHATH ee VT IPHHATHS 0GOCHOBAHHEIX PEIICHHI B
GHOMOICKYTbI. SI/IepHast XUMHUS 1 H3JTydenne. 3e/EHas XHMHs H YCTOHIHBOE Pa3BHTHE. i JIeATeTEHOCTH; b op
XuMus 3arpA3HEHUs BOJBI H Bo3ayXa. Bo306HC M HEBO3( HCTOYHMKH  |HAyTHO BBIBOJIBI 110 © xumueii n
SHepriu. XUMHs MaTCPHAIIOB: MOJIYIPOBOIHHKH, GaTapen, HaHoTexHomorny. [Ipesenrarym | OOMECTBOM.
H &
MTOTOBBIX MPOEKTOB H 0630p KypC: v HABLIKOB © aHamsa
XHMHH H 0011ECTBA, MPOrHO3UPOBAHUS COLIMAIBHO-3KOIOrHYECKUX
Prerequisites: Introduction [Purpese: Provide a conceptual and practical introduction to chemistry, focusing on its K ge of the patterns of how chemical
to specialty relevance to everyday life and impact on society. Develop interdisciplinary knowledge and science influences the development of society, industry, and everyday
Post-requisites: Social and |demonstrate how computational methods interact with chemical data analysis, environmental [ als well as the e‘;""““_me“' and human health; “‘:‘di“w_"d‘l“g of the
. . . . . . o social, economic, an of chemical
political studies modeling, and the design of sustainable systems. Content: Atomic structure, periodic table. R 3 . .
. . . . Lo and the main directions of using chemistry within the
Chemical bonding and molecular structure. Chemical reactions and stoichiometry. Energy and .
! ¢ ¢ i _ framework of sustainable development.
Fundamentals of | Chemistryand |BD/U | ChS 20/45/30/70/20/45 ) thermochemistry. States of matter, gas laws. Solutions, concentrations, and solubility. Acids, | Apility:ability to analyze and evaluate chemical information while
Mathematical Science | Society (SCIT) Ie 1209 bases, and pH. Organic chemistry and biomolecules. Nuclear chemistry and radiation. Green  |aking social and environmental interests into account, and to apply it
chemistry and sustainability. Chemistry of water and air pollution. Renewable and non- for making well-reasoned decisions in professional activities; capacity
renewable energy sources. Materials chemistry: d s, batteries, h. Final to formulate scientifically grounded conclusions on issues related to
project presentations and course review. chemistry and society.
ills:devel of practical skills in the systemic analysis of the
between chemistry and society, the socio-
environmental impacts of chemical processes, and applying approaches
TIpepexBH3HT: MEKTEN Maxcatsr: [llekrep, y3imicci3/lik joHe TYBIHIBI YFBIMAAPBIHBIH HETi31ePiH TYCiHY. Binimi:HaKTBI cantap JKUBIHBI KSHE ONapiIbIH KackeTTepi Typanbi;Can
MareMaTHKa Kypchl luddepenrmanibik ecenteyi GyHKIHsIAPIBIH MiHE3-KYIKbIH, ocipece (u3nKa KoHe i3Geri, Ti30ex wieri;YHKI AKIHE OTAPIBIK TYPICPi, PYRKUHAHBIR
TocTpeKBH3NT: HH)KEHEpIK ecenTepe, Taljay YiliH konany. MasMynbl: MaTeMaTHKaIbIK Tanayra HyKresert wert, ¢ MEH TYBIHIbICHE
o R TypathI, (hyHKIUSHEL TONBIK 3epTTEY.
matematikansk Tangay (1) [kipicre; HakTel canzap, gyHkimsnap xone rpadukrep. Lllek koue y3iziccizaik: yremvmap, M
. . Mxemainiri: Hakrel caniap xoHe onapra amMasiiap Koigany;Can
(bopma el aHbIKTaMaIAp, aMreOpabIK TCiIAep. TYbIHIbI: AHBIKTAMACHI, EPEKENEP] KIHE A . . .
. N B A N o TisGerinin merine Gepinren ecentepai mbirapy; TybiHBIHBIR
Maremaruka Marevatucanix | BIUK | MTT TeoMeTpHSINBIK TyciHaipmeci. Jlnddepentmaniay Tocinuepi: koGeiTizi, Gonmini KoHe KOMEriMeH (yHKUMAHEL TOTBIK 3EPTTeN, TPAQHIIH CATYAS OPHIHAY.
FBUIBIMIAPBIHBIH — K 1210 30/0/45/60/15/30 1 Ti30exTi epere. TybIHABIHBI KOAHY: KBULIAMABIK, YACY, OHTAIIAHABIPY. AFAIIKB KOHE | larabichl:MATEMATHKATBIK AHATH3 KypCBIHA GepireH ecerrrepi
Herisaepi CKiHIII TYBIH/IBI apKBUTBI TpaduKTep i caity. JKackIpbiH TyBIHBUIAP; GaiIaHBICTE! aMasap. |wery jkoHe 3epTTey icTepiH MeHrepe Giny.anran GiiMIepiH HAKTBI

ApanbIk GaKblayra TaibIHIBIK KoHE eMTHXaH. MHTerpaniayra Kipicre; Puman
KOCBIHJIBTAPHI JKOHE AHBIKTAFaH MHTErpasaap. MareMaTHKaIbIK Tajllay/biH Herisri
TEOPEMACHI; aHBIKTATIMAFaH HHTErpasiap.

KaFfaiinapaa Konmana Gty

Kysiperri. FBUIBIMIAPHI, JKOHE
HOpMATHKA TYpATTBI Heriari GLTIMLL, KOIAHGATH! MATCMATHKA MCH
uHdopMaTHKara GaiiTaHBICTI HEri3ri pakTinepi,
TY’KBIPBIMIaMaTIap/Ibl, TCOPHS MIPHHIMIITEPIH Maiifanany;




IpepeKBU3HTHI:
WIKOJIBHBIH Kype
MaTeMaTHKH
IMocTPeKBU3HTHI:
MaTemarHueckuii ananus (1)

Leus: IousiTh GazoBbie p P CTH U TIPOU3BOJIHBIX.
Tpumensts anddep oe JUISL aHAIH3A (yHKmit, 0ocobeHHo B

3a1auax u3 QUMK 1 C B B MareMaTHYECKHUI aHAJIN3;

BEIICCTBEHHBIC YHCNIa, (PYHKIH 1 rpaduki. [IpeIe/ibl H HEPEPHIBHOCT: MOHATHS,

TpaBuIa

3HAHMS: O MHOKECTBE JICFICTBUTENLHBIX YHCEN H HX CBOHCTBAX;0
T10C/1e/I0BATEIIBHOCTH YHCEN, MPe/IeNie Leneii;0 (YHKIHH i HX BHAAX, O
npeniene GyHKIMKM B TOUKe, 0 ddepentmane 1 npon3BoIHoi
byHKIH, O ByHKIMH B HETOM.

VMeHHsI: IPHMEHATH JeHCTBHTETbHBIC YHCIIA H ONEPaIH Hall

(opmanbHbIe Onpeenenns, anredpanueckue MeTosl. [IpousBoaHas:

b 3a/1a4K HA TIPS YUCTIOBOI

M reomMeTpHyCecKas HHTeprperanus. Meroas muddep POBAHHSA: TIPABHJIO MIPOH

OCHOBBI Marematnueckuit | . MA 1 TEIBHOCTH bC TIPOH3BOHON MOTHOE
METEMATHICCKHX HAYK arams [ BJI/BK 1210 30/0/45/60/15/30 YACTHOTO ¥ LENHOe NpaBuio. [IpiMeHeHne NPOM3BOIHBIX: CKOPOCTh, YCKOPEHHE, Ir3yeHIte (KT 11 ToCTpoCHTE ee rpadiKa.
ONTHMH3AIHA. CKH3BI TPAPHKOB C HCIOTH30BAHHEM TIEPBOii H BTOPOIT IPOH3BOIHO. HaBbIKH: BIAJICHHC MCTOZIAMH HCCIIC/IOBAHNS M PEIICHNS 33124,
HesiBroe anddepenuupoanne; cBsi3aHHble CKOPOCTH. [I0AroTOBKa K IIPOMEKYTOYHOMY 3a/IaHHBIX B KyPCE MATEMATHUYCCKOTO AHATH3A.YMETh PUMCHSTh
9K3aMEHY M caM JK3aMeH. Besienue B nHTErpupoBanue; cymymsl Pumana u & 3HaHHA B CHTyalHs:
unterpanbl. OCHOBHAS TEOPEMa aHAIIN3a; HEOIPEACIEHHBIC HHTETPAIIbL. Kommerenuuu: nenoms308at, 6a30BbiC 3HANS CCTCCTBEHHBIX HAYK,
(MaTEeMaTHKH 1 HKH, ﬁ)aKTBI,
Teopuii, ¢ il MaTeMATHKOI 1
Prerequisites: school math [Purpose: Understand the foundational concepts of limits, continuity, and derivatives. Apply |Knowledge: direction of activity of public organizations in the
course differential calculus to analyze the behavior of functions, especially in physics and engineering |upbringing of children,planning of the system of educational
Postrequsites: contexts. Content: Introduction to Calculus; Real numbers, functions, and graphs. Limits and |"V°" of motivated, specific ed: issues, taking into
. . . P . o . . P o account the age and individual characteristics of students and children's
ical analysis (II)  [continuity: concepts, formal definitions, algebraic techniques. The derivative: definition, rules,
. . . . . . R groups.;
- of o o | At and scon;nclnc 1nlchrct?tlon. lef?fmtlatlon t({chmqugs. me:lucl, quotient, che.un rule. Ability: teaching staff and organization of students ' education
F ‘ F) ! 30/0/45/60/15/30 Applications of derivatives: velocity, acceleration, optimization. Curve sketching using first Skills: use various forms, methods and
Mathematical Science Analysis 1 C 1210 and second derivatives. Implicit differentiation; related rates. Midterm review and exam. techniques of education;
Introduction to integration; Riemann sums and definite integrals. Fundamental Theorem of Competencies:use basic knowledge of natural sciences, mathematics
Calculus; indefinite integrals. and computer science, basic facts, concepts, principles of theories
related to applied mathematics and computer science;
TpepexBu3MuT: Maxkcarb: AIroputmzep, rpadika, Moe/bey, MALIMHANBIK OKBITY JKOHE CaH/bIK oticrep  [Binimi: kon ait 6 B HKOHE
MarteMaTHKanbIK Tanjay (I) CHAKTHI oHIEpre KaKeTTi aHaMTHKANIBIK Heri3 /i HbiraiiTy. CTyJeHTTepre 3amMaHayy ecenrey |MHTCTPAUIBIK CCENTENy HErI3/ICPIH, KaTapiiap TCOpHACHIH,
TocTpeKBH3NT: JKyitenepine Tikeneit KOMIaHBUTATHIH AHATHTHKAIBIK JAFIBUIAP/Ib KATBIITACTHIPY. HTCTPANAAP/b! KOMIAHYILIH HETISIT CTEPIH KAHE ONap/bIH
L . . TEOPHAITBIK KacHeTTepiH Giy.
Maremarukaibik Tanay (I1T) (MasmyHbl: AHBIKTaIFaH HHTErpaiap MEH aybICTBIPY SMIiciH Kaiitanay. Besin nnrerpannay; P T
. Mkempiniri:MaTeMaTHKAIBIK TaJl1ay/IbIH HETI3ri dicTepin
TPHTOHOMETPHSITBIK HHTErpasiap. TPHIrOHOMETPHSUIBIK aybICTHIPY JKOHE JKaii GormekTepre {PAKTHKATSIK cCerTepTi MIGIIYJIE KOIIaIY; KyPICi MATCMATHKATHK
Marematuka i T2 e 2 . 2 X - . R
MareMaTHKAIbL BIOK | MT I KIKTEY. Beiiransic HMHTErpaijiap ’KoHe KHHAKThUIBIK. KOHﬂdHy cananapsl: ay/1aH, KeJieM, Jlora ccenTepai Tannay, Aonen ey KOHE HATIKEIEPIH Heri3acy KabineTin
2 x 30/0/15/50/10/15 SeTTi i i
FBUIBIMIAPBIHBIH rannay 11 K 1211 Y3BIHIBIFEL BerTin ayansl xoHe Macca nenTpi. [lapamerpitik Tenaeysiep: KMCBIKTap, MeHTepy.
Herizaepi HKBUIIAMIBIK, yAey. [Tomspibik KoopauHaTanap xane rpaduk caiy. [Tonspisik | JlarabIchI: MaTeMaTHKAIBIK MOCIBICPMEH JKYMBIC iCTey, ecenTepai
KOOp/MHATANApJaFhl Tallay (ay/JaH, IoFa y3biH/biFel). Tis0eKTep: aHbIKTaManap, ekTep,  |Kyiier Typie meiy, albiHFan HOTHKEIEPI TaIay JKoHe
MOHOTOHBIK. Kataprap jkoHe JKHHAKTBUIBIK TeCTTepi (MHTErPaIBIK, CAlBICTRIPMAJIEI). HH JAFABLIAPLIH KAIBINTACTBIPY.
KatsbiHac skoHe TyGip TecTTepi; abcomoTTiK XkoHe ITapTThl JKHHAKTBUIBIK. Jlopekenik Kysiperriiri: MATCMATHKAJIBIK ATHAPATTA! KACIOM HKOHE FRLIBIMI
KaTapJiap JkoHe XKHHAKTBUIBIK apastbirsl. Teiliop sone Maiiopen Katapaapsy; xybikraymap, — |<PPMETTe Komana Giny; JIOTHKATIBIK OHIAY, JDIIK HaHE
K ONEITRIE TR KAlTATAY HAHe wofa/KOT TNy MOTVIL [AHAIMTHKAJIBIK MOJICHHETTI MEHIEpY Kabiznerin KaJbINTacThIPY.
TpepexBU3UTHI: ennb: YKpenuTh aHATHTHYECKYIO 0a3y, HEOOXOMMMYIO ISl H3y4CHHS TAKHX JTUCLIHILIHH, 3Hans: 3HAHNE OCHOB AU(HEPEHIMATLHOTO U HHTETPATLHOrO
MaTemaruyeckuii anamus (I) [kak aaropuT™sl, rpaduka, o0ydeHne n METO/IBI. ynkumi TEOPHH PAIOB, &
TocTpeKBH3HTBI: ObecneunTh CTyIEHTOB AHATHTHIECKHMU HABBIKAMIL, KOTOPBIE HAIIPAMYIO IPHMEHHMBI B TAIGKE OCHOBHEIX MCTO/I0B MPUMCHCHIA HHTCIATIO I 1X
o " 'TCOPETHYECKHX CBOJCTB.
MaTEeMaTH4YECKUH aHaInu3 COBPEMEHHBIX BBIYHCIUTEIBHBIX CHCTEMAX. C HOBTOP
VMeHUSE: YMCHHUE TIPUMEHSTS METO/Tb! MATEMATHUECKOTO AHATH3A TIPH.
(I MHTErPajioB H METO/Ia MOJICTAHOBKH. VIHTErpHPOBAHIIE 110 YaCTAM; TPHIOHOMETPHUECKHE .
PCLICHUH MPAKTHYECKHX H TEOPETHYECKHUX 3a/1a4; CIOCOGHOCTH
o M . MATI uHTerpaibl. TpUroHOMeTpHIecKkas NOJCTAHOBKA M PA3JIOKEHHUE Ha MPOCThIE APOOH. AHATH3MPOBATS CIIOKHEIE MATCMATHYCCKAE 331a4H, OGOCHOBBIBATS
CHOBBI ATEMATHYCCKHH | JUBK 30/0/15/50/10/15 HecobcTBeHHbIC MHTErPATTBI M CXOIMMOCT. [IpUMeHeHNe: TIomab, 00BEM, UTHHA TyTH. pellieHHs 1 eNaTh BHBOBL.
MaTeMaTHYECKHX HAyK anams 11 1211 TloBepXxHOCTHAs MIIOMAb U UEHTP Macc. [TapaMeTpuieckue ypaBHEHHS: KPUBBIE, CKOPOCTb, |HaBbiku: OPMHPOBAHIC HABBIKOB PAGOTHI C MATCMATHUCCKHMH
yCKOp I TBI H IOCTPOCHHE IPapuKOB. MaTeMaTHUeCKHiT aHAH3 B MOJIETISAIMH, CHCTEMHOTO PEIICHHS 3a/1a4, aHAIH3a H MHTEPIpPETauH
MOJIAPHBIX KOOPJAMHATAX (II0Mmak, AiHa ayru). IToc. ATENLHOCTH: ONP TOMTY4CHHBIX PE3yIIbTATOB.
TPEIeIIbl, MOHOTOHHOCTB. PSIIBI H TECTBI HA CXOAMMOCTD (MHTErPANIbHbIii, CPABHUTEIBHBIN). B T MATEMATHHIECKHH anmapar
TecTbl OTHOLICHUS 1 KOpHS; abcomoTHast 1 YClIOBHasi CXOAUMOCTb. CreneHHble palibl H 5 Hqu)CCCHOHa}lBHOH 11 HAYHOM CATENLHOCTI, pazliuruc
. JIOrHYECKOr0 MBIIUIEHHS, TOYHOCTH ¥ aHAJIMTHYECKOH KYJIb bl
nHTepBal cxoxumoctH. Pstel Teiiiopa n Makiopena; npu6mikenns. MTorooe noBTopene IR
U aOnVIR InoeKTa
Prerequisites: Purpose: Strengthen the analytical foundation required for subjects such as algorithms, K ge: ki ge of diffe and integral calculus of
i ical analysis (I) graphics, modeling, machine learning, and numerical methods. Provide students with functions of several variables, series theory, and the main methods of
Postrequsites: analytical skills that are directly applicable to modern computing systems. Content: Review 2pplying lztfgrals, mclludmghll:n l;leoriucal pro:)emc;s, !
. . L B . . . Ability: ability to aj methods of mathematical analysis to solve
mathematical analysis (III) [of definite integrals and substitution. Integration by parts; trigonometric integrals. t’ Y PPy L >
. . . e . practical and theoretical problems; capability to analyze complex
Trigonometric substitution and partial fractions. Improper integrals and convergence. . - L . .
o of o 8o | Ma L R | e St . . . ’ | mathematical problems, justify solutions, and draw logical conclusions.
E ‘ ¢ ! 30/0/15/50/10/15 pplications: arca, volume, arc length. Surface arca and center of mass. Parametric equations: |gyiiis: development of skills in working with mathematical models,
Mathematical Science Analysis 11 C 1211 curves, velocity, acceleration. Polar coordinates and graphing. Calculus in polar coordinates  [systematic problem solving, and analysis and interpretation of obtained
(area, arc length). Sequences: definitions, limits, monotonicity. Series and convergence tests results.
(Integral, Comparison). Ratio and Root tests; absolute vs conditional convergence. Power C ies: ability to use ical tools in ional and
series and interval of convergence. Taylor and Maclaurin series; approximations. Final review [scientific activities; development of logical thinking, accuracy, and
and project/application module. analytical culture.
IpepexBu3uT: MaxkcaThl: CTy/ICHTTEpre YIIOIIeM/Ii KeHICTIKTEri TeOMETPHSIIBIK KOHE aHATMTHKAIIBIK Bisimi: yiuenmmemti KeHiCTiKTeri BEKTOPIBIK areGpa MeH
matematnkabik Tamay (1) |YFBIMaap bl MEHTepTY, BEKTOPIBIK ECETITEYIIEp XKYPTi3y, KO aifHEIMATBUIB QYHKIMSIAppl  |AHATHTHKATBIK FCOMCTPHSHBIN HETI3ri YFBIMAAPBIH; KO AfHBMATEUIS!
TocTpeKBH3NT: 3epTTey KOHE HHTErPAIIBIK eCerITeyJIepi SPTYPIIi KOOpAHHATANAp Kyiecinae Konnanyasl | b | MCH OKCTPEMYMAPBIN; KOG
. A . . KOHe YIII ecelTi HHTErpaIap sl SpTYPIi KoopanHATANAp Kyiiecike
Konan6anst ChI3bIKTBIK yiipery. CoHbIMEH KaTap, CTY/ICHTTEp HAKThl OMIpJIK KOHE HHKEHEPJIIK ecenTepi meryie YHIL CEIIL MHTCTPAIAP/EI 2PTYP Pt P .
5 o . . - LM ccenTey aicTepiH; BEKTOP OPIiCTepi MEH HErisri HHTErpaIbiK
anreopa Ken dl/lelMd.ﬂblﬂbl ecenreynep lelC:l'CPlH THIM/I1 KOJIJIaHY/1bl MEHI€pE/l. [A3MYHbI: reopemanapt GI}ly
Maremarika Maresarcans | B | Ma I Yimermuemsi KoopmHaTTap KYHECIHAIC BEKTOPIIIK aMAIIapAL! OPBINAY, Ty3yiIep MeH MKeMILTiri:BeKTOPIIBIK eCenTeynepsi OpsIzaY, Ty3y/ep MeH
FBUTEIMApHIHBIR o e 12 30/0/45/60/15/30 JKA3BIKTHIKTAP/IBIH TEHAEYIIEPIH [Q.;py, Cl(ilﬂ}lp.)l(s.ﬂe Béx‘ropnux keOelTiHiepai Kongany KA3BIKTI in kypy; Ko ai 61
Herisnepi Tanuay apKBUTBI TEOMETPHSUIBIK ecenTep i menry; Kenicrikreri KUCBIKTap/Ibl CHIIATTay, apK DyHKIMANAP/IBI 3ePTTEY KIHE ONAP/IbIH KCTPEMyMIAphIH Taly;

Y3bIH/IBIFBIH 7KOHE KHCBIKTBIKTBI €CEITEY, BCKTOpﬂblK d)yﬂxuuﬂnap KeMeriMeH KO3FaJIbIC
MOJIeNiH KYPY KoHe KeHiCTiKTeri Ko3FalbiCTh Tasay; Ker aitHbIManbutbl yHKIMSIapAbIH
IIeTiH, Y3UTCiH KoHE JKapThiTail TYBIHIBLIAPBIH ecenTey; I'paient, GarbITTaFas TyBIH/Ib
JKOHE Ti30eKTi epeskeHi Kongany; Ken aifHbIManbiibl QyHKIHSIApIBIH KCTPEMyMIaphiH Taby
xoHe Jlarpamsk keGeiTkimTepi oxicin Merrepy; Koc skoHe yiu eceni HHTerpaiiapsi Tik

H b, B

OpTYpIi KOOpHHATANIAP JKYIHECiHIe HHTErPAIIBIK CCeNTEp/Ii IBIFapy;
TEOPHAITBIK OLTiMJIi HAKTBI KOJIIaHGAIbI JKOHE MHKEHEPIIiK ecenrepie
konnana biy.

iKTeri T obbekTinepi Tanay,

MaTEMaTHKATBIK MOJICITB/ACP KYPY, KO3FAITBIC TIeH (H3HKATBIK
poriecTep;ii BEKTOPIBIK GYHKIMSIAP apKbLIBI CHIIATTAY; ECenTep/ii




IpepeKBU3HTHI:
MaTeMaTHUCCKHi aHaIu3
(In

IMocTPeKBU3HTHI:
Tlpuknannas nuHeiinas
anrebpa

Iesnb: OcBoeHHE TeOMETPHYECKHE H aHATMTHIECKUE TIOHATHS B TPEXMEPHOM MPOCTPAHCTBE,

BBITONHSATH BEKTOPHBIE BRIYHUCIICHHS, H3Y4aTh (JYHKIIMH MHOTHX TIep IX 1 Th
MHTCTPabHBIC BEIYHCICHUSA B PA3THYHBIX CHCTEMaX KoOpauHaT. Kpome Toro, CTyaeHThI
HaydaTcst 3peKTUBHO HCIONB30BATh METOIBI MHOTOMEPHBIX BBIMHCICHHIT [IPH PELICHHI

MPaKTHYECKHX M HHKEHEpHBIX 3a1a4. Cojtepkanue: BhINONHATE BEKTOPHbIE ONEPALNI B

TIOHATHS i anrebphl 1 aHAITHTHYECKOI
T B mpocTpaHcTse; auddepentmpoBanme
SKCTPEMYMBI (hyHKITHIT METOJIBI

ABOMHEIX 1 TPOHHBIX HHTCTPAIOB B PATHIHbIX CHCTCMAX KOOP/HHAT;
(OCHOBBI TEOPHH BEKTOPHBIX noneit u MHTErpalibHbIX TEOPEM.
VMCHHSI:YMCHIIC BHIOHATS BCKTOPHBIC BEIMHCIICHHS, COCTABIATH

. TPEXMEPHOIA CHCTEME KOOPIHHAT, CTPOHTH YPABHEHHs IIPAMBIX H IJIOCKOCTEH; Perarh TPAMBIX H I i P—
OCHOBBI MaremaTuueckui BIVBK, MA IIT 30/0/45/60/15/30 TEOMETPHUECKHE 3a/1a4H C HCTIO. IX M BEKTOPHBIX IIP it H HAXOZIUTh HX YKCTPEMyMbI; PCLIAT HHTCrPATBHBIC
MaTeMaTHYECKHX HAYK anamms 111 2212 OnuchIBaTh KPHBBIC B IPOCTPAHCTBE, BHIYHCIATH JUIMHY JIyrH H KpuBH3Hy; Co31aBaTh 3a/1a4H B PA3IHYHBIX KOOPIMHATHBIX CHCTCMAX; IIPHMEHATh
MOJIeIb ABHIKEHHSI C HCIIO/IB30BAHUEM BEKTOPHBIX (DYHKLULH M aHAM3MPOBATE JABHKCHHE B [TCOPCTHUCCKAC 3HAHMS IPH PCIICHUN NPUKIATHBIX H HHKCHEPHBIX
NPOCTPAHCTBE; BHIMHCIATE TPE/iest, Pa3phiB U 4ACTHBIC POM3BOIHbIC (DYHKIIHH MHOIHX 3azat.
nepemMeHHbIX; VICnonb308aTh rpajIMeHT, HANPABICHHYIO NPOU3BOIHYIO U LIEMHOE NPABUIIO; HapbIkit:JOPMHPOBAHIHC HABBIKOB AHAIH3A TCOMCTPHHCCKITX
Haxomuth 5kcTpeMymbl (yHKIIHH MHOTHX EDEMEHHBIX H OCBOMThH METOJI MHOXKHTEIIEH 0OBCIKTOB B NIPOCTPANCTEE, TIOCTPOCHILA MATCMATHICCKIX MOACIICH,
. . OTHCAHNA TBIDKCHNA 1 (DH3IUECKIIX TPONIECCOB C TOMOIIIBI0
Jlarparoka; BerHCIATS ABOJHBIC M TPOIHBIC HHTErPAlbl B IIPAMOYTOILHBIX, IIOMAPHBIX, .
BEKTOPHBIX (DYHKIIHI; CHCTEMHOIO pELlICHHs 33184 1 HHTEPNpETALH
IHTHHAPHYCCKUX ¥ chepHIECKHX KOODMHATAX: AHATH3UPOBATE BEKTODHRIE TIOIS.
Prerequlslles’ Objective: to teach students to master geometric and analytical pts in three-di ional |Ki ge of vector algebra and analytic geometry in
ical analysis (II)  [space, perform vector calculations, study multivariable functions, and apply integral three-d I space; and extrema of multivariable
Postrequsites: Applied calculations in various coordinate systems. In addition, students will learn to effectively use  [functions; methods for evaluating double and triple integrals in various
) o . . . . o coordinate systems; fundamentals of vector fields and integral theorems.
Linear Algebra multivariable calculation methods in solving real-life and engineering problems. Content:
. . . L . . Ability:ability to perform vector calculations and derive equations of
Perform vector operations in a three-dimensional coordinate system, construct equations of
o Kof Mathematical | Bo/U [Ma 11 : ! ! ' lines and planes; to analyze multivariable functions and determine their
F of ical . .
X ¢ @ 30/0/45/60/15/30 lines and planes; Solve geometric problems using scalar and vector products; Describe curves extrema; to solve integral problems in different coordinate systems; to
Mathematical Science Analysis 11T C 2212 in space, calculate arc length and curvature; Create a motion model using vector functions and  [apply theoretical knowledge to practical and engineering problems.
analyze motion in space; Calculate the limit, discontinuity, and partial derivatives of Skills:development of skills in analyzing spatial geometric objects,
multivariable functions; Use the gradient, directed derivative, and chain rule; Find extrema of |constructing mathematical models, describing motion and physical
multivariable functions and master the method of Lagrange multipliers; Calculate double and ~ |processes using vector functions; systematic problem solving and
triple integrals in rectangular, polar, cylindrical, and spherical coordinates; Analyze vector interpretation of obtained results.
fields. calonlate linear and surface i Is: Und dinteoral it Lsine Green' Competencies:ability to effectively apply multivariable mathematical
TpepexBu3uT: Ma3smyubi: MexaHHKaMeH, BEKTOpIapMEH, OJIiieM GipiikTepMeH TaHbicThIpy. 1D Binimi: pusnka MeH Ma FHUIBIMH
MatemaTHKaNbIK aHamu3 [ [KMHEMATHKa, KBUIIAMIBIK, Yey. 2D KHHeMaTHKachl, CHapsil KO3FalIbIChl. HHIOTOHHBIR KOHE MCHXOJIOTHS - MEIATOTTRIK HETI3ICPIH CTYACHTTCPAIH OKBI
Mocrpexsusut: Ousuka  |Ko3ranbic 3aHnaphbl. HpI0TOH 3aHAapBIHBIH KOJIIaHBUTYHI (YiiKelic, keziepri). AlfHamMais YHperyl, Ofiapnmﬂgxapa Gaitnanbici Tycinyi;CrynenTrepai
MeKTenTeri OKBITy GaFapaaMacEIMeH, KOCTapIapEIMEH, CTAHAAPTKA
1I: DnekTp koHE MarHETH3M [KO3FAIIBIC JKOHE LEHTPre TapTKAIII Kyl JKYMBIC jkoHE KHHETHKANIBIK SHEPIus. L HAITY DBEARp: » JocTApaap ’ HRPTI;
caiil GiTIMMEH KaMTaMachI3 €Ty, OKbIT djticTemec sone
TloTeHIMAIBIK YHEPTHS, YHEPTHAHBIH CAKTaTybl. CHI3BIKTBIK HMITYIThC, COKTBIFBICTAP.
Matemaruka @ I PhI:M M 6 P Al KypasIapsIMeH KapymaHIsipy;
H3uKa [ ~ : accanap LeHTpi, GemmexTep xykeci. AfiHany KMHEMaTHKAChI JKOHE TMHAMHMKACHL. PP
FBUTBIMAAPBIHBIH SC BIVTK 2226 30/45/30/70/20/45 N P LCHTPL, P Y N y A Mxemisiri: DU3MKaHbI OKBITY FBUIBIMH
Herisnepi Mexannka (SCIT) BypHIITHIK HMITYIIbC, caKTaly NMpuHIMnTepi. I'paputanmus, Kennep sammapsi K BIHBIH JKAJITH 87aM3AT MOJICHHCTIHIH KypayIIEICET
TapMOHHMKAJIBIK KO3FasIbIC. TeKcepy oHe KOPHIThIHIbI Garanayra JaibIH/IBIK. perinjie kepceteTin GiniMaepai KanbmracTeIpy; OKy Kocrapbina cait
OKBITY CabaKTapbIH JKOCTIApIIayFa CTYACHTTEP/I AaF ALLTAHIBIPY,
Gai eckepy;
Jlarbich1: [nakTHKaTBIK MATCPHATTBIR FHTEIMA-0iCTeMeTTiK
TaziayblH KYPrisy meGepIririne JarbLIany, OKY OPHBIHBIH GarbIThiH
TlpepexkBH3HTBI: Hesn: O630p yHTaMEHTATBHBIX TOHATHI n MBIX JUIS u 3HaHue: H3YYCHNE CTYICHTAMH HAYHBIX H IICHXOJIOTO -
Matematnueckas aHamus I (MHKEHEPHBIX TMCHHMILIMH, BKITIOYAs HBIOTOHOBCKYIO MEXaHUKY, KHHEMATHKY, YHEPTHIO, TICAArOTHYCCKIX OCHOB CTPYKTYPBI H CONICP)KaHMs Kypea (usmkn,
MoctpexBusutsl: OuU3HKa [MMITYIIbC, BpAIIATEILHOE ABHKCHIE, PABUTALMIO H TADMOHHUECKUE KOJICOaHNs. nx CTYACHTOB NPOTPAMMANH, |
i 0
1I: DrexTpryecTBO H TIpencrapienne aHATMTHYECKMX M METOIONIOTHYECKUX MOIXOI0B K PELISHUIO 3a/1a, y
G . . ¥ CpeJICTBAMH O0ydeHHS;
OCHOBEI Dusuxa I PhI: M MarHeTHsmM TTeKAIINX B OCHOBE MHOTHX 00/1aCTeH BRIMHCIHTE/ILHON TEXHHKH, TAKHX KAk s N
BIVKB 30/45/30/70/20/45 MoZe/IHpOBaHKe, rpaduKa, pOGOTOTEXHHKA 1 ANTOPUTMUYECKOE MOJICTHPOBAHIE Yueune: —— gereet
MaTeMaTHIecKuX Hayk Mexanuka 2226 P > TP > P P! 13 - KaK obeyes KYJIBTYpbl B
C B; BV Y, BEKTOPBI, u3Mep ) 0ByueHUs PUBMKE; yMEHNE TTAHNPOBATD YIeOHbIE 3AHATI B
KHHEMATHKa, CKOPOCTb, YCKOPEHHE. JIByMepHas KHHEMATHKA, JIBH/KEHHE MCTATCTbHOTO TEIIA. [cOOTBETCTBHH C y4eGHBIM ILIAHOM, YAHTHIBATH MCKTPEIMETHEIE CBA3H
3axonbl Herorona. IT] 3aKkoHOB HpI0TOHA (TpeHue, CONPOTHBIICHUE). brzmicn;
prrosoc JIBHKCHHE H IIGHTPOCTPEMHTENbHAs CHJIa. PaGoTa i KHHETHUECKAs SHEPTHS. H; o
i 1 auanua au Matenuana mufona Inuevior
Prerequisites: Purpos : Review the fund. 1 pts of mect required for scientific and Knowledge: students study the scientific and psychological -
1 i ing discipli includi; )} edagogical foundations of the structure and content of the physics
ical analysis [ ing Newtonian kinematics, energy, momentum, pedagog physi
Postrequsites: Physics Il:  [rotational motlon gravity, and harmonic vibrations. Introduce analytical and methodological ~ [*0UrS¢ | d'h:“ PO providing students ‘”{‘:]
. . . : rograms, plans, standards of school education, equipment witl
Electricity and Magnetism  |approaches to solving problems that underlie many areas of computing, such as simulation, P i " X pd . y ing tool P
. . L . . . methods and teaching tools;
Fundamentals of Physics I: BD/EC PhL:M 0/45/30/70/20/45 gra.phlcs, n?bouos? and dlgo.nthmlc mod.elmg. COfltent. .Immduf:uo.n to mc?cham(, 3 ve(:ton Ability: formation of knowledge that reflects the natural science
Mathematical Science | Mechanics (SCIT) 2226 units. 1D kinematics, velocity, acceleration. 2D kinematics, projectile motion. Newton’s 1aws |y riqview as a component of universal culture in the process of
of motion. Applications of Newton’s laws (friction, drag). Circular motion and centripetal teaching physics; ability to plan training sessions in accordance with
force. Work and kinetic energy. Potential energy, energy conservation. Linear momentum, the curriculum, take into account intersubject connections of physics;
collisions. Center of mass, systems of particles. Rotational kinematics and d. . Angular the skills of the scientifi hodical analysis of teaching
momcmum, conscn/auon prmclplcs Gravitation, Kepler’s laws Simple harmonic motion. maieﬂal choice of methods, taking into account the orientation Oflhe
P imtion and the snecific frainine material nlannine of.
TpepexBu3uT: MaKcaTl:l Canbik d)muka 3|<cncpuMcHTTcp1H HKYPri3y, IepeKTep/li ChIHU TYPFBIIAH
Maremarukansik anamus I |tangay skoHe ecenrepi skasy GOHMBIHIIA TPAKTHKAIIBIK JAFIBUIAP/BI 1aMEITY, Karap THKA, KOHE caKTay KATBICTEL
Mocrpexsusur: Ousuxa  [dusnka I KipicneHiH TEOPHATBIK KypCTapbiHIa KapacThIPBIIFAH HETi3ri (YH3HKaIBIK Herisrt d’"mka"‘f"(_ FFRIMIAP MEH m_"‘m’mf’"(:pm’“ CaHZBIK isitka
- Herisjepin Giny.
1I: DrteKTp ’koHE MArHETH3M [MpHHIHNTEPAI TyCiHy. Masmynbl: Kypc knnemaTnka, IMHAMHKA, CAKTauTy 3aHIaphl KoHe P ACPIH LY. .
’ . H 3 Tepai KIHE KYPrisy;
Marematuka Dusika PhZ I: Gacka 1 (pM3MKAHBIH Kipicrie TaKbIPBIITAPBIH 3ePTTEyre OaFbITTAIFAH 3ePTXAHATBIK X i
- BIVTK| : 30/45/30/70/20/45 3 oJIIIICY HOTHIKCIICPIH OHJICY, TAIZAY KOHE OJIap HETi3iHIE FRLTBIMI
PR 3eprxanack | 2226 JKYMBICTAp TONTAMAChIH KAMTHIBI. 3ePTXAHANBIK KYMBICTAP TCOPHSIIBIK YFBIMIAPIbI T T ————
Herisaept TYCiHYJl apTTBIPaIbl, SKCICPHMEHTAIIIBI OMJIAy JaFABLIAPBIH AAMBITA/IbI, FBUIBIMU

HETi3/Ie/INeH KOPBITHIHIBLIAP JAibIH A TbL.

larabichl:eniey KypaaiapbiMeH JKYMBIC icTey, SKCIepHMEHTTiK
epeKTepi KecTe Kame MpaHK TYpiHe YObIHY, 3epTXaHATEIK
ecenTepli paciMiiey KaHe HOTHAKEIEPIi HHTepTpeTalHsay
IaFIbLIAPBIH KaTBITTACTEIPY.

Kv3inerri

hyuia e Ginini i KONNAHY:




IpepeKBU3HTHI:
Maremarudeckas ananus [
MocrpexBusutebr: Pusnka
1I: DnekTpuyecTBO H

Lesib: Pa3BHTh y CTYJCHTOB NPAKTHUCCKHE HABBIKH MPOBEICHHS KOMHUCCTBEHHBIX
EbHBHlIECKHX SKCIMEPHUMEHTOB, KPUTHYECKOI0 aHaIn3a JaHHbIX U Oq]OpMHCHHﬂ ()T'-lé’TOB, a
TaKoKe MOHUMAHHUE OCHOBHBIX (PM3MUYCCKUX IPHHIIMIIOB, PACCMATPHBACMBIX B TCOPETHUCCKHX
Kypcax Introductory Physics I. Conepaanne: Kypc BKimouaer cepuio 1abopaTopHbIX paboT,

3HAHMSI:0CHOBHbIC ni)mmeckue TIOHATHSA M 3aKOHBI KHHEMATHKH,
HAMIHIKH H 32KOHOB COXPAHCHIA; TCOPCTHICCKIE OCHOBBI HHBPOBEIX
(l)HSH'-ICCI(HX IKCIEPUMEHTOB.

VMeHHSIEYMCHHE ILTaHHPOBATS H POBOTHTS (U3HICCKIC

'bl; 00pabaThIBaTh M AHATH3MPOBAT PE3Y/IHTATHI

OCHOBBI Ddusnueckas . PhL I MarHeTusm HanpasJICHHBIX Ha U3YYCHHEC KHHEMATHKH, THHAMHUKH, 3aKOHOB COXPAHECHHS U IPYTHX TEM w4 .
BJUKB 30/45/30/70/20/45 Introductory Physics I. CTyaeHTbI Gy1yT BBIIOIHATE TOYHBIC H3MEPEHHSI, AHANTH3UPOBATH " b RO B

MaTeMaTHYeCKHX Hayk| naGoparopms I 2226 . d HaBbIkH:OPMUPOBAHHE HABBIKOB PAGOTEI ¢ H3MEPHTETLHBIMHI
laHHbIE C y4ETOM MOTPELIHOCTEH, OPOPMIISTH PE3Y/IbTAThI B BHE OTYETOB U (JOPMYIHPOBATH TATBHBIX TAHHBIX B BH/IC
BBIBO/IbI. JIaGOpaTOpHas ACATEIHLHOCTh YCHIIMBACT IOHHMAHHE TEOPETHYCCKUX KOHUCHIHH,  |taGummit i rpadmkoB, ohopMICHHs TaGOPaTOPHBIX OTETOB H
Pa3sBUBACT HABBIKH SKCIIEPUMEHTAIBHOIO MBILLJIEHHS W ITOATOTOBKH HAYYHO oboc 2 1 HH PE3YILTATOB.
3AKITIOYCHHIA. K b b TCOPETHUECKHE SHAHMS

huauicy s nnaicTIXe: nasRuTHe TATLHOCO MENITCHUS
Prerequisites: Objective: To develop practical skills in conducting quantitative physics experiments, ge of physical concepts and laws
i ical analysis 1 critically analyzing data, and writing reports, as well as an understanding of the basic physical |related to kinematics, dynamics, and conservation laws; theoretical
Postrequsites: Physics II:  [principles covered in the theoretical courses of Introductory Physics I. Content: The course foundauo;nsl of dlg‘;al ph);slcs prem:ents.l
N - . . . . . . . . . Ability:ability to plan and conduct physical experiments; to process
Electricity and Magnetism  [includes a series of laboratory works aimed at studying kinematics, dynamics, conservation ty tytop plysica’ exp s op
. N . . . and analyze measurement data and draw scientifically justified
Fundamentals of Physics PhL1 laws, and other topics of Introductory Physics I. Students will perform precise measurements, conclusions.
. . ‘ BD/EC] 30/45/30/70/20/45 ing i i i .

Mathematical Science | Laboratory I 2226 analyze data taking into account errors, write reports, and formulate conclusions. Laboratory  [giyis:development of skills in working with measuring instruments,
activities enhance understanding of theoretical concepts, develop skills in experimental presenting experimental data in tables and graphs, preparing laboratory
thinking, and prepare scientifically sound conclusions. reports, and interpreting results.

C ies:ability to apply th 1 physics knowledge in
practice; development of experimental thinking, accuracy,
ihilitv and scientific research culture in ional acti
Mpepexsusut: ®usnka I:  [MakecaTbi: DIeKTp jKOHE MArHETH3MHIH HETi3ri IPUHIMIITEPIH MeHrepy. Onap s1eKkTp xkoHe  |Binimizanextp xoHe MaruuT epictepinin Herisri 3aH1apsl MeH
MexaHHKa MarHuT epicTepiHiH dPeKeTiH, ONap/IblH 3aTIIeH dPEKETTECYiH JKIHE APTYPII PU3HKAIIBIK TIPHHLMIITCPIN; HIICKTP XKOHE MATHHT KyOBUILICTAPBIHBIH 3ATIICH
TocTpeKBH3NT: XKyiienep/e KoMIaHBUTyBIH KaMTHIEL Onap GH3HKa MCH TCXHHKAHBIH KOTITCTCH calalapbiH/a apekmecyu;; 3"6“]’0”8‘:67"“""‘“ H3HKa MeH TEXHHKANAFEI Herisri
R . . ONAaHKLTy GarbITTapEIH Giny.
Teopusbik aca MaHpI3/1bl OOJIBIN TAOBUIATHIH 7IEKTPOMArHETU3MII TYCIHY YILIH jKaH-KaKThI HEri3 KOTARHELTY P ¥ .
.. . L A - MeMaiTiri:BobTMETP, aMIePMETP, OCIHILIOrPad) CHAKTBI MMEKTPIIK
nHpopMaTHKara Kipicre Gepenti. 3epTXaHaIBIK XKaTTHIFYIapFa TEOPHAIBIK TYCiHIKTEpi GeKiTeTiH XKoHe oJey MeH ommey M o Kyprisy:
Maremarika Dusmka 1I: Ph ﬂf:pex?‘el\[;nl Tanuayﬂglu HPaKTMKaHH.K JIaF/IbLIAPBIH na{vxuraruﬂ NPaKTHKAIBIK TOKIpHOEnep TiK AePEKTEPi TAILIAY KOHE MATEMATHKATEIK MOTETBICD
Kipeat. [A3MYHbI: BOJIBTMETPJIEPAL, aMIIEPMETPIICP/I1 JKIHE OCHUIIOrpa@Tap/ibl Koca 1311 R
FBUIBIMIAPBIHBI Dnextp wone  |BIVTK| I:EM 30/45/30/70/20/45 P YHLI DIIEPAL, aMIEPMETPIEpA orpagTap b K Heri3ize PHIMKATLIK KOBITBINAb Kacay.
Herisepi MarHCTHIM 2227 aIFan/Ia, dIEKTPITiK ChIHAK KaOIBIFBIH Nail 1aTaHbIIT 1071 OJIIIeM/IEp KacaHbI3. JTaFabIchI:oKCTIeHMEHT HOTHIKENEPiH KecTe, rpaduK skone
DKCIEPUMEHTTIK JAepeKTep/l THIM/I TaJaHbI3, HOTHKENEPA] I TYCIHAIPIHI3 KoHe MaTeMATHKAJIBIK MOJIC/TB/CP apKbLITbI OHJICY; OJIIIICY KATCIKTEPiH
TOTHKaJTBIK OHJIBI KOJITaHa OTBIPBIT, HOTHIKEIIEPTe HETi3/Ie/ITeH KOPBITHIHIBI JKacaHbI3. Garasiay; 3epTXaHAIBIK JKOHE CCEITIK KYMBICTAP/BI FHLIBIMH
DKCMepPUMEHTTIK JepeKTepIi Taljay1a MaTeMaTHKAIIBIK MOJC/bACY/MIH POIIiH TyCiHy xone ~ |TA7ANTAPFa CAlT pACIMACY AAFABITAPBIH KATBIMTACTLIPY.
OYJT MOJIeTBICPIiH JKapaM/Ibl HeMece KapaMChi3 IIapTTapbIH HAKTHI TYCIHAIPiHi3. FeutbiMi 1<¥3_IP9TTlﬂl 1EVICKTP JKIHE MATHETHSM DOMBIHIIA TEOPHSBIK OLTIMAL
N KoHe IIemIyie KOTAaHy;
HOTHXKENEP/I1 Ka30alia eCenTep MEH bIHTbIMAKTACTBIK apKbLIbI xaﬁapnay. - . YA ¥ . 0P
JIOTHKaJIBIK OHJIaY, IJIJIIK, FRUIBIMH TallZay AKoHE HITHKEIEP/Il KaclOn
Mpepexpusutei: Ousnka I [[ean: OcBoeHne GpyHIaMEHTATbHBIC IPHHIIAIIB SMEKTPHUCCTBA H MarHeTn3Ma. OHi 3aKOHBI H SNIEKTPHUCCKHX H MarHHTHBIX
MeXaHHKa OXBATBIBAIOT MOBEICHHE YIEKTPUUECKUX M MATHUTHBIX TOJIEH, NX B3aUMOJIEiCTBHE C TIOMCH; B3AHMOZICHCTBHE HICKTPHUCCKHX H MATHHTHBIX SBICHHI ¢
ToCTPeKBH3UTHI: BEIICCTBOM M HX NIPHMEHEHHE B Pa3IYHBIX PH3HYECKHX cucTeMax. OHM 06eCrieunBaoT BELLIECTBOM; OCHOBHEIC O0NACTH MPHMEHEHHA JEKTPOMATHETH3M B
H3HKE 1 TEXHUKE.
BBC,ZICHHC B TCOPETHYCCKYHO |BCECTOPOHHIOK OCHOBY JUIS TIOHUMAHHS JIEKTPOMArHeTU3Ma, HMEIOLLIETO penamee d)
" ~ Y.vlemm:yMeHue TIPOBO/IUTH TOYHBIC H3MEPEHHS C HCTIONIL30BAHUEM
aTHKY JUIsi MHOTHX o6y1acTeil pu3iKH u TeXHHKH. JTaGOpaTopHbIe 3aHATHS BKIIOUAIOT
® BOLTMCTPOB, AMICPMETPOB 1 OCLILLTOrPAdOB; AHATH3HPOBATE
TIPAKTHYECKHE SKCIIEPUMEHTBI, 3aKPEILIAIOIINE TEOPETHIECKHE KOHLIETTIHH H JIaHHbIE 1 JIeTaTh (l)HKH‘leCI(HC BBIBOJIBI HA OCHOBE
OcHOBBI Duszpra II: Ph TIPAKTHYECKHE HABBLIKH N3MEPEHNii n anamisa nannbix. Coxepuxanue: [IpOBOAMTE TOUHBIC  |yatemaTieckoro MONETHPOBAHTA.
MATEMATHYECKIX HayK Onextpuuccrso u |BJVKB| IEM 30/45/30/70/20/45 M3MEpEHHS C HCTIONB30BAHHEM JJICKTPOHCITHITATENFHOT0 000PY/I0BAHHS, BKTIOUAs HaBbIKH: (HOPMHOBAHHE HABEIKOB 06PAGOTKH FKCTIEPHMEHTATBHEIX
MAarHeTH3M 2227 BOJETMETPEL, AMIIEPMETPBI i OCHIUIOrpadsl. DbPeKTHBHO aHATH3HpYiiTe Pe3y/IBTATOB C TOMOLIBIO TAGIHIL, TPA()HKOB H MOJIE/ICH; OLCHKH
TabHbIC aHHBIC, TOYHO HHTEPIIPETUPYHTE Pe3yIbTaThl H (HOPMyIHpYyiiTe Tior it it; opopmters ad M pacyeTHBIX
BBIBOJ{bl, C/IE/IAHHbIC HA OCHOBE PE3yIIbTATOB, HCIIONb3Ys JIOTHYECKHE PACCYKICHHS. PaGOT B COOTBCTCTBHI C HAYWHBIMI TPCOOBAHMAMH.
TloHHMaTh PoJib MaTEMATHICCKOTO B aHAIH3e TaJIbHBIX JIAHHBIX > b TCOPCTHICCKIC SHAMMA IO
- 57ICKTPHYCCTBY H MATHETH3MY MPH PEIICHHH MPAKTHYCCKHX H
M 4ETKO O0OBSICHITH YCII0BHS, TIPH KOTOPBIX 3TH MOJIEJIH ABJIAIOTCA AEHCTBUTEIbHBIMH HIH
" [MH/KEHEPHBIX 3a/1a4; Pa3BUTHE JIOTHYECKOT0 MBIIIICHHA, TOYHOCTH,
HeJICHCTBHT Coobmats PE3yIBTATHI TIOCPE/ICTBOM OTYeTOB
HayMHOTO AHATHAA H IPOECCHOHATEHOTO TIPE/ICTABICHHS PE3y/TETATOR.
it Yot
Prerequisites: Physics I: Objective: To master the fundamental principles of electricity and magnetism. They cover the |Ki ledge of the fund: | laws and principles of
Mechanics behavior of electric and magnetic fields, their interaction with matter, and their applications in |electric and magnetic fields; of
Postrequsites: Introduction [various physical systems. They provide a comprehensive foundation for understanding W“}? matter; main applications of electromagnetism in physics and
A N . . L . . . engineering.
to teoretical elects ism, which is of critical importance to many areas of physics and engineering. - o . .
. . . . . n . Ability:ability to perform accurate measurements using electrical
science Laboratory exercises include practical experiments that reinforce theoretical concepts and . such as and osci ©
. Physics II: Ph develop practical skills in measurement and data analysis. Contents: Make accurate analyze experimental data and draw physical conclusions based on
Fundam.emals _01 Electricityand  |BD/EC| I:EM 30/45/30/70/20/45 measurements using electrical test equipment, including voltmeters, ammeters, and mathematical modeling.

Mathematical Science Magnetism 2227 oscilloscopes. Analyze experimental data effectively, accurately interpret results, and devel of skills in experimental results using

formulate conclusions based on the results using logical reasoning. Understand the role of tables, graphs, and models; evaluating measurement uncertainties;
i ical modeling in the analysis of experimental data and clearly explain the conditions |preparing laboratory and analytical reports in accordance with scientific
under which these models are valid or invalid. Communicate scientific results through written ~ [standards. .
reports and collaboration. C toapply t 1 knowledge of electricity and
'magnetism to practical and engineering problems; development of
logical thinking, accuracy, scientific analysis, and professional
IpepexBusut: ®uspka I:  (Makcatbi: TTiK (pr3HKa O NPAKTHKAIIBIK JaFIBUIAPIBI KAIBITACTEIPY, |BitiMi:anektp, Markernsm, TepGernicrep, TONKbIHAP KAHE ONTHKAFa
MEXaHHKa cTyaeHTTepre GHU3UKAIBIK KYOBLTBICTap/IbI 121 OJIIEYTe, TATIAYFa XKOHE TYCIHIIpyTe XKoHe KATBICTBI HETi3ri PUINKATBIK 3AHIUILIKTAP MCH YFBIMIIAp/IBE;
TocTpeKBH3NT: TeopusLIbIK GiTiMIepiH 3epTXaHANBIK JKaF/aiina Kontana 6imyre yiipery. MasmyHbl: Diektp, IMCHTTIK nerisepin Giny.
. o . o1 oIy HKOHE TYCIHIpY;
TeopHsiIbIK MarHeTH3M, TepOerticTep, TONKBIHIAP KOHE ONTHKA GOMBIHIIA 3epTXaHATBIK ToKipHOEsep. . . x Y TYCIPY:
. . L N 971eKTp Ti30eKTepiMeH, OCIHILIOrpaTapMeH %KaHE ONTHKANIBIK
unpopmaTHKara Kipicre ©mey Kyprisy, 3MeKTp Ti30eKTepiMeH, ocHuIIorpadTapMeH KaHe ONTHKAIBIK aCTaNTapMeH . . .
’ N B h acranTapMeH JKyMBIC iCTey; IKCIIEPHMEHTTIK IepeKTep/i Talay KoHe
Maremaruka F— PhZ II: RMBIC icTey. Jlepekrepi Tannayra, rpaduKTepIi canyra, KaTelepiii ecenteyre xkoHe I ——
FBUTBIMIAPBIHBIH seprxaacet 1 BIVTK|" o 30/45/30/70/20/45 ecenrep/i Jaiibiniiayra Gaca Hasap aynapbuiaiibl. 3epTTey AFIbUIAPbIH JAMBITYF, larasicsizenuey nommxenepi orey, rpadHKTEp cany, KaTenikTepai
Herizzepi KayiMnci3tik epeenepin cakrayra xKoHe (PM3MKATBIK 3aHIBLTBIKTAPIbl HAKTHI TOXKIPUOETEPre  |ecentey; 3epTXaHaNBIK €CENTEPT FHUIBIMH TATAINTAPFA Cail TaiibiHay;

KOIIIaHYFa €peKIIe Ha3ap ayaapbulajibl.

Kayinci3 ik cpexenepin cakTaii OTHpEIT ToxipHGE AKYprisy
JIAFIBLIAPBIH KATIBITITACTEIY.

Ky3ipeTTiitiri: TeopuATIK (p3HKATEIK GTiMi 3epTXAHATEIK KoHe
paKTHKAIBIK jKaF/1ai/1a KoiaHy; SKCIepUMEHTTIK ofiay, 1ok,

i1k sKoHE 3CPTTCY MOTICHHCTIH KaCIGH KEI3MCTTE




IpepexBusuthl: Gusnka I:
MeXaHHKa
TocTpeKBH3UTHI:
BaejieHHE B TeOpETHUCCKYIO
HHDOPMATHKY

Uennb: Pa3euTh NPaKTHIECKUE HABBIKK B YKCIICPUMEHTAIbHOM (JU3MKE, HAYIHTh CTYJICHTOBR
TOYHO H3MEPATH, AHATM3UPOBATH U HHTEPIPETHPOBATH (DU3MUECKHUE ABICHUS, @ TAKKE
MPHMEHSTh TeOPETHIEeCKUe 3HaHUs B 1abopatopHoii cpese. Conepuxanne: JlaGoparopHsie
THI TI0 DJICKTPHYCCTBY, MATHETH3MY, KoJleOaHUAM, BOJHAM U onTuke. [Tposomuth

H3MEpeHHus, paﬁo'nnb C SNEKTPUIECKUMH LICTISIMH, ocuunnorpatbamu M ONTHYECKUMHU
npudopamu. AKUEHT JIelaeTcs Ha aHalu3 JaHHbIX, I0CTPOEHHE IPaduKoB, pacuer

3HAHMS:0CHOBHEIE (PH3MUECKHE 3aKOHBI H IOHATHS B 0GIACTH

3 IeKTpHYECTEA, MATHETH3M, KOeOAHH, BOTH M ONTHKIL
TEOPETHUECKHE OCHOBBI SKCTIEPUMEHTAIBHBIX H3MEPEHHIL.
VMeHustyMEHUE TOUHO WIMEPATE M HHTEPIPETHPOBATS (H3MUICCKHE
SBJIeHHS; paGoTaTh ¢ HMEKTPHIECKHMH TETSIMH, OCIHILIOrpadpaMu i
ONTHHECKUM PHGOPAMIL; AHATH3UPOBATE FKCIEPUMEHTATLHEIE
JIaHHbIE 1 YOPMYIHPOBATH BBIBOIBI.

OcHoBb! Dusmeckas BIUKB PhLII 30/45/30/70/20/45 norpemHocteit n oopmienne orueros. Oco60e BHUMAHHE YAEIACTCS PA3BHTHIO HaBRIKH: JOPMUPOBAHHE HABEIKOB 0GPAGOTKH Pe3ylETaTOR
MareMaTHdecKuX Hayk | saboparopus IT 2227 TeTbCKHX TeXHUKH 6E30MacHOCTH U y i IPaiKOB, PaCYeTa NorpeLHoCTei;
(DU3HYECKUX 3aKOHOB K PeabHbIM KCIIEPHMEHTAM. o opmITeHHS TaGOPATOPHEIX OTYCTOB B COOTBETCTBHH C HAYIHBIMH
TpeGOBaHH}lMH; cobmonenns TIPaBHII TEXHHKH 6e3omacHoCTH.
K b b TEOPETHYECKHE 3HAHUS
pusHKH B 1aGOPATOPHBIX H IIPAKTHYECKHX YCIIOBHAX; Pa3BHTHE
o TOUHOCTH, OTBETCTBEHHOCTH 1
HCCIIeIOBATEITBCKOH KYJIBTYPbI.
Prerequisites: Physics I: Objective: To develop practical skills in experimental physics, to teach students to accurately |Knowledge:knowledge of fundamental physical laws and concepts
Mechanics measure, analyze and interpret physical phenomena, and to apply theoretical knowledge ina  [related to electricity, magnetism, oscillations, waves, and optics;
Postrequsites: Introduction |laboratory environment. Content: Laboratory experiments on electricity, magnetism, 'hc"m"calv@““d““""s of experimental measurements.
i scillations, waves and optics. Conduct measurements, work with electrical circuits. Abilityzability to accuraicly measure and interpret physical phenomena;
Fundamentals of Physics | PhL 1T to 'ICOTCIICBI computer oscf i A p . L ’ ) L to work with electric circuits, oscill and optical i to
. . BD/EC 30/45/30/70/20/45 science oscilloscopes and optical instruments. Emphasis is placed on data analysis, plotting graphs, . . .
Mathematical Science Laboratory II 2227 N . N o analyze experimental data and draw justified conclusions.
calculating errors and preparing reports. Particular attention is paid to the development of s:devel of skills in : results,
rescarch skills, compliance with safety regulations and the application of physical laws to real |plotting graphs, calculating errors, and preparing laboratory reports in
experiments. accordance with scientific standards; adherence to laboratory safety
rules.
MpepexBusu Maxcarbt: KOMIbIOTepIIK TeXHOMOrHS MIeIiMAEPIHIH afaMiapra, yilbMaapFa KoHe Bi1iMi: KOMITBIOTEPTIK TEXHOMOTHSIAP CATTACKIH/AFbI HTI3Ti STHKAMBIK
MamaHn IbIKKa Kipicre skahaHJIBIK KaybIMJIaCTBIKTapFa Kaaii ocep eTeTiHiH ChIHM TYPFBIIaH Talay YIIiH Herisri TeopHANapaLL, Kacion Mi“‘ﬂ'mmk CTAHIAPTTAPEIH; »’?Wﬁec
IMocTpexkBu3nT: 9THKAIBIK TEOPHSIAPbI, KACION CTAaHAAPTTAp/ABI KOHE MPAKTHKAIBIK MBICAI AP bl JICpEKTEp/Il KOPFay, 3UATKEPITIK MEHIIIK, KHG(v:pf(aymcr}mKY JKacaH bl
Ilporpammanay Tinnepine  [3eprrenis. Masmynbi: Ecenrreyeri sTikara Kipicie. DTHKAIBIK TEOPUSLIAP KIHE MOPAITbIBIK “HT_enf]eKT rane u“fbpn_bm KOFAM MaCETEIICPIHIA STHIATLIK AOHe
kipicrie naiibimaay. KociGu aTHKa jkoHe MiHe3-KyJIbIK KojekeTepi. KymusmbuibiK, epekTepi sKkuHay Elm“‘b ™ ‘f,crmwm iny. .
Marematuka ; JKOHE KelmiciM. 3UATKepITiK MEHIIIK JKoHe albIK 0acTankel aTHka. KnGepkayincizaik xone ek ERIapaTIRIK mxHonoruznaPablH aaaw‘(ra, Viinra sane
P —— Kommsroreprik | BIVK | KE 15/0/0/40/2/3 . e e . KOFAMFA OCEPIH CHIHH TYPFEIAAH TANZAY; STHKANBIK AMIEMMATAPIL
aprIs [ — K 213 STHKAJIBIK XaKepJIiK. AIropuTMeri GipaKTBUIBIK XKaHE JULLiK. ONeyMETTiK MEANa, KATFAH |ampikray, apTypi menrivIepsti camsICThIpy e HerisAenTen
Herizaepl aKmapar xoHe THKa. Al, aBTOMATTaHABIPY KoHe JKayankepuitik. Koi erimainik, Kocy MOpaUIbBIK WelliM KaGbliaay; KeficTep/li TalKsuIay JKoHe
KoHe IHPPIBIK Goty. EckepTy xoHe YilbIMIIBIK 9THKa. TeXHOTOTHAAFbI KYKBIKTBIK XKOHE nikipranacrapra Katbicy.
HopMaTuBTiK 6a3anap. XKahanasik ocepiep xoHe KopiiaraH opTaHsl Kopray. Keiicrepai JIaFABICHI:OTHKATBIK TaNay KYPrisy, Kaciou Karnaiinapia STHKAbIK
TaIIKBITAY JKOHE YTHKANBIK MiKipTanactap. KOpBITBIHIIB! Ofiiap jaHe KypCThI KOPHITHHbIIAY —|HOPMATAPIBI KOIIARY; WHPPIBIK OPTa/a KayalTh MIHE3-KYIbIK
TaHBITY; 7ka30allia JKOHE aybI3IIa TYP/E STHKATBIK YCTAHBIMIAPIB!
JIoIICIICT] YCBIHY JIaFAbLIaphiH KayIbIITacTBIpy.
Tpepexsusursi: Beenenne |Lenb: M3yauTs KIH0UEBbIE STHIECKUE TEOPUH, IPO(ECCHOHATLHBIE CTAHJIAPTBL M |3HAHHSI:0CHOBHEIC STHYCCKAC TCOPHH H NPO(ECCHOHATLHEIC
a CrennanbHoCTh MPAKTHYECKHE MPUMEPBI /ISl KPUTHYECKOTO aHATM3a TOTO, KAK PEIICHAS B CTAIIAPTHL B ODIACTH KOMIIBIOTEPHEIX TEXHOIONHIE; STHKO-TIPaKOBLIC
TocrpexBusnte: 001aCTH KOMITBIOTEPHBIX TEXHOJIOTHI BIUSIOT HA OTAC/IbHBIX JIHL, OPraHH3aLNN 1 OCHOBEI SAUIITEI HEPCONMIBIDI AANHBLX, HTEIICKTYAIBHOR
BBCI_[CHHE B SI3BIKH . . COOCTBEHHOCTH, kuGepSemnacHocm, HCKYCCTBEHHOI'O HHTEILICKTA 1
MupoBbie coobuiecTBa. Coaep:kanne: Bee/ieHHEe B 3THKY B BHIYMCIMTENBHOM mpoBoro obimecTea.
TIPOrpaMMHPOBAHNA TEXHHKe. DTHYECKHE TEOPHH M MopalibHOe oOocHoBaHue. TIpodeccnoHabHas VMennsi:yMeHHe KpHTHUCCKH aHATH3HPOBATD BINSHHE
OcHoBbI KommbrotepHas BIUBK KE 15/0/0/40/2/3 9THKA U KOZCKCHI MToBeaeHUs. KOH(HACHIMaNBHOCTB, COOP HaHHBIX U COTTIACHE. m,-ld)OpMilL»llrmHHle TEXHOJIOTHii Ha Ue/OBEKA, OPraHW3ALIH i
MATEMATHYECKHX HAYK |>THKA l 321 DTHKA HHTEUIEKTYaTbHOH COGCTBEHHOCTH M OTKPHITOTO HCXOHOTO KOJIa. oomecmo;lm’mm’m’ imqecme JULIGMMBL CPABHIBAT BOSMOIbIC
KuGepOe30macHOCTh M ITHYHBIN XakepcKuii B3noM. IIpeaB3sToCTh H \HACTBOBATS B OGCYIICHHH KeFiCOB H STHHCCKHX ACOATaX.
CNPaBeUTMBOCTH B aroputMax. ColHanbHbIe CeTH, 1e3HH(POPMAIHS U STHKA. HaBRIKN: (JOPMUPOBAHHE HABBIKOB STHYECKOrO AHATIA 1
HckyccTBEHHBIH HHTEIIEKT, aBTOMATH3AIMS H OTBETCTBEHHOCTD. JIOCTYNHOCT, HOpM JIBHOH YTHKH B PAKTHUECKHX
MHKITIO3UBHOCTH H I(BPOBOE HEpaBeHCTBO. MH(OPMHPOBAHHE O HAPYIICHUAX M |CHTYAIIAX; OTBCTCTREHHOrO MOBC/CHIT B LH(POROI penc; .
OpraHu3alMOHHast STHKa. [IpaBoBble H HOPMATHBHBIE PAMKH B cepe TeXHOIOrrif. | 0o ° OTHHCCIIX TOSHIHH B YETHOR 1
’ mchMenHoi opMe.
Prerequisites: Introducrion |Purpose: Explore key ethical theories, professional standards, and practical Ki ge of ethical theories and
to specialty examples to critically analyze how computer technology decisions affect individuals, [Professional standards in computing; ethical and legal foundations of
Postrequsites: Introduction |organizations, and global communities. Content: Introduction to Ethics in dala.?vvacy' o _pm.pmy' ity, artificial
to programming languages i N ! ) ) N and issues of the digital society.
prog! g languag Computing. Ethical Theories and Moral Reasoning. Professional Ethics and Codes | ability:ability to critically analyze the impact of computer technologies
of Conduct. Privacy, Data Collection, and Consent. Intellectual Property and Open  on individuals, organizations, and society; to identify ethical dilemmas,
Fundamentals of . . BD/U| CE Source Ethics. Cybersecurity and Ethical Hacking. Bias and Fairness in Algorithms. ~|compare alternative solutions, and make well-reasoned moral
Mathematical Science | P18 Ethics C 3213 15/0/0/40/2/3 Social Media, Misinformation, and Ethics. Al, Automation, and Responsibility. to in case and ethical debates.

Accessibility, Inclusion, and the Digital Divide. Whistleblowing and Organizational
Ethics. Legal and Regulatory Frameworks in Tech. Global Impacts and
Environmental Considerations. Case Study Discussions and Ethical Debates. Final
Reflections and Course Wrap-Up

Skills:development of skills in ethical analysis and application of
professional ethical norms in practical situations; responsible behavior
in digital environments; clear and reasoned communication of ethical
positions in written and oral forms.

‘Competencies:ability to act in the field of information technology in
accordance with principles of professional ethics; commitment to social

responsibility, fairness, transparency, and respect for human rights in




HmxeHepitik

IlpepexBu3uT:
MatemaTHKabIK aHamus3 [
TocTpexkBu3MT
Kongan6anbl ChI3BIKTBIK
anrebpa

Makcarbi: MHKxeHeplIik ecenTepi mennyre ;oHe AepeKTepre Heri3ereH memrim
KabbLIayFa Ha3ap ayJapa OTBIPBIN, CTYACHTTEP/ BIKTHMAIIBIK JKOHE
CTaTHCTUKAMEH TaHbICTHIPY. CTyEHTTEpre bIKTHMAIBIKTAp TEOPHSCHIHbIH,
Ke3/IeHCOK IamMasap/iblH, YJIeCTipiMHiH, Garanay/ibiH, THIIOTE3aHbl TEKCEPYILiH,
PErpEeCCHsHBIH KOHE CTATHCTHKAJIBIK CanlaHbl GaKbLIay/IbIH ipreii yrbIMIaphiH
yiipery. Ecenrey KochIMIanapbina, MOJICIIb/CYTe, IEPEKTEP/Ii MOJICIbICYTe XKOHE

BiniMi: -BIKTHMAIUIBIKTap TEOPHSCHIHBIH HETi3ri YFhIMIAPh MEH
epeskenepi GOMEINIIA Teper BiliM KaTHITTACTEPY.

HKeMAiNiri: - BIKTHMAIIBI-CTATHCTHKAIBIK OfiNlay KabineTin
KaJlbINITaCThIPY.

JlaFabIChl:  BIKTHMAJLIBIKTAP TEOPHSACBIHBIH HETi3ri TyciHikTepi,
TeopeMaTaph KaHe (OPMYTATAPHIN CCEN IILIFAPYFA KOJLIAHA Giy
1aFIBICBIH KaJIBIITACTBIPY. Kysiperriniri : maremarka koHe

ecenrepai ) T
Marevatuka b CTATHCTHKANBIK G2 1apIaMasibik Kypasliap/ibl Naii/iaianyFa epeKiie Hasap QNAPATTLIK TEXHOOTNATAP CATACHIAATE nerisri Sihire e Gony,
FBUTBIMAAPIHBIN LIy BITK |IEShYT 30/0/45/60/15/30 N HETi3ri YFhIMIap/Ibl, 3aHIBLIBIKTap/bI TYCIHIpe sKoHe Kontana 6y,
Herianeni BIKTHMAJIIBIK K |S3214 ay;{apbluuz. Masmynbi: Hukenepaep yuin "'KT”M"’{‘E“K DICH CTATHCTUKAFA . OMap/Is! MaTeMaTHKABIK €CENTep LIbIFApY/a KoMana iy,
aep TEOPHUSICHI KIHE kipicrie. CHnaTTamMalbIK CTATUCTHKA JKOHE JepeKTepA Busyanusauusiay. Herisri HOTHIKEIIEP/Li Taljiay JKaHe KOPBITBIH/IBI Kacay, 3epTTey Kbi3MeTiH
CTaTHCTHKAChl BIKTHMAIIBIK YFBIMIAPBI MCH epeskenepi. JJUCKpeTTi Ke3AeHCcoK alHbIMAIbLIAp TaGbICTBI KYy3ere ackIpy Kabineti;
sKoHe yaectipynep (mbicanst, bunom, Ilyaccon). Y3aikci3 Tapamyaap (MbIcaibl,
KaJIBIIThL, 9KCIIOHEHIHANbI). BIpIeckeH BIKTUMAIIBIK YISCTIpIMaEp] sKoHe
Toyencizaik. Kyry, nucnepcus xone koBapuauus. OpTajblK IEKTIK TEOPEMa KOHE
ipikTey ynectipimi. Opraranap, IponopuusiIap KOHE AUCIEPCUsIIAp YIIiH
i It I 1
IpepexBusuToI: Ienb: [103HAKOMUTB CTYIEHTOB C TEOPUEH BEPOATHOCTH U CTATUCTUKOM, y/Iessi | 3MAHWS: 3HATL OCHOBHEIX MOHATHH H TCOPCMBI TCOPHH BEPOATHOCTCI;
Maremarnyecknii anams I |ocoGoe BHUMaHHE PELICHUIO MHKEHEPHBIX 3314 H NPUHATHIO PEIIEHHUIT Ha [1OCHEOBATENLHOCTE HESABHCHMEIX HCIILITAHMH;
MocrpexBusuThbi: 0oCHOBe JaHHBIX. OOY4YUTh CTYICHTOB (DYHIAMEHTAIBHBIM IOHSITHAM TCOPHU Ymemua: ywers FIPUMCHITTL OSHOBILE HOHTTIA, Teopentl opruyet
IlpuKiaHas THHCHHAS . : " . ' TCOPHUH BEPOATHOCTEH K PEIICHUIO 3a/1a4.
P o BEPOSTHOCTEH, CilydaliHbIX BEJIMUUH, PACTIPENCICHUI, OLIEHUBAHUS, IPOBEPKH ): Pen— Tb HABBIKH yGoKITX sHarmit
Teopnst anreopa TUNOTE3, PErPECCHH M KOHTPOJIS Ka4ecTBa cTaTucTuku. Oco60e BHUMaHNE 0T OCHOBHBIX TIOHATHSX H IIPABHJIAX TCOPHH BEPOSTHOCTEI. -
o BEpOATHOCTCH 1 TVSRI YAETHTb BBIYUCTHTETHHBIM TPHIIOKEHHSM, MOCTHPOBAHUIO, MOJIETHPOBAHHIO (pOpMHPOBAHHE BEPOSTHOCTHOTO MBILILICHIA.
'CHOBBI CTAaTHUCTHKA 1A K
A BJU/BK 30/0/45/60/15/30 JIaHHBIX M MCIIOJIb30BAHMIO CTATHCTHYECKHX IPOrPAMMHBIX HHCTPYMEHTOB. b BIACTE 013 "
MaTEMaTHYECKHX HAyK |pelIeHHs 73214 c B 00nacTH MaTeMaTHKH 1 HH(OPMAIIHOHHOI TEXHOTOTHH, YMETh
HHKCHEPHBIX oﬂcpma“"e' BC/ICHHUE B Teopl/llo Bepo’ITHOCTH u CTaTHCT”Ky A “H)KEHePOB‘ 00BACHATH H TIPHUMEHATH OCHOBHBIC MOHATHS, 3aKOHbI, IPUMEHATH HX
sanau OmnmcatenbHas CTATHCTHKA M BU3YalIN3alHs NaHHBIX. OCHOBHBIC TIOHATHS H [1pH CMICHTIH MATCMATIMECKIIX 3,124, AHATH3MPOBATS PE3yTBTATEL 1t
TpaBHIIa TEOPHH BEPOATHOCTEH. JIMCKPETHBIE CITydaiiHbIe BEIMYNHEI K enaTh BBIBOJIb, YCTIENHO OCYIIECTBIATh HCCNE0BATENHCKYIO
pacnipenernenus (Hanpumep, GHHOMHAIBHOE, ITyacCOHOBCKOE). HenpepbiBHbIe ACATENLHOCTE;
pacripesieieHs (HanpuMep, HOpMasbHOE, SKCTIOHeHIHanbHOe). CoBMECTHBIC
pacrpe/ieieHHs BEPOATHOCTEH M MX HE3aBUCHMOCTh. MaTeMaTHYecKoe 0XKHIaHue,
Prerequisites: Matematical [Purpose: Introduce students to probability and statistics, with a focus on Knowledge: -forming of deep knowledge from the basic concepts and
analysis 1 engineering problem solving and data-driven decision making. Teach students the  [ules of probability theory. .
Postrequsites: Applied fundamental concepts of probability theory, random variables, distributions. Abilitics: -forming skills to apply basic concepts, theorems and
Li Aleeb: ) A N 3 . ’ L. D ’ 5 formulas of probability theory to problem solving.
incar Algebra estimation, hypothesis testing, regression, and statistical quality control. Emphasize  [skitis: -forming probabilistic thinking.
computational applications, modeling, data modeling, and the use of statistical (Competencies:the ability to possess basic knowledge in the field of
Probability and software tools. Content: Introduction to Probability and Statistics for Engineers, ~ [mathematics and information technology, to be able to explain and
robability an e . e . . . B oD i v i i i
. iy N Descriptive Statistics and Data Visualization. Basic Probability Concepts and Rules. apply basic concepts, laws, apply them in solving mathematical
Fundamentals of  |Statistics for BD/U | PSEPS 30/0/45/60/15/30 Di Rand Variabl 4 Distributi Bi ial. Poi Conti problems, analyze results and draw conclusions, successfully carry out
Mathematical Science |Engincering c 214 ¥scr.ete Random Variables an 1str14 utlon§ (e.g., inomial, ovlssovn). ontinuouS | ccarch activities:
Problem Solving Distributions (e.g., Norr.nal, Expfanermall Joint P}"obablhty Dlstnl.auFlons and
Independence. Expectation, Variance, and Covariance. Central Limit Theorem and
Sampling Distributions. Confidence Intervals for Means, Proportions, and
Variances. Hypothesis Testing: z-tests, t-tests, chi-square tests. Simple and Multiple
Linear Regression. Analysis of Variance (ANOVA). Statistical Quality Control:
Control Charts and Process Capability. Engineering Case Studies Using Statistical
Modeling.
Mpepexsusur: Makcarbi: ChI3bIKTBIK AIT€OPaHbIH NPAKTUKAIBIK KOHE TEOPUSIIBIK Heri3iepiMen  |Birimi: corsbikrer anreGpa, Tenneynep xyiiencpinin Teopusce,
Maremarnkanbik anamns | | taupicThipy, HHOPMAaTHKA MEH HHIKEHEPUSFA KATBICTHI KoJlanGanapra Gaca MATPHIIANAP MCH AHBIKTAYLIMIATP TEOPHACHL, KOMIVICKC Canapra
. ; THIH Heriari avanzap. KTBIK KEHICTIK YFBIMEL, OHBIH
Mocrpexpusut: Hasap aygapy. CTyaeHTTepre KOMIbIOTEpIIK rpaduka, JEpPeKTep Typabl FHUIBIM, . Gasnci ¥
“HlbopMﬁTl/lKB s5k06ach! I . ©JIIIEeMI, Da3HCl KIHE TTaphl, ChI3SBIKTBIK
MAIINHAIBIK OKBITY, KpUIITOTPadHsi XKOHE HKEJI TCOPHUICH! CHSIKTBI CalalapiblH onepatoprap TeopHsckH Ginyi.
Maremarnka HETi3iHie ChI3BIKTHIK anrebpa Typaibl TyCiHik 6epy. MasmyHbI: ChI3bIKTHIK BiikTiairi: ChI3BIKTH aireGpa ecenTepin weiy Tacinepi
FBUIBIMAADIHBIN KomnanGamt s BI Il</ x 13(28;‘; 30/0/45/60/15/30 KyeTepMeH JKoHe KaTapiapiibl KbICKAPTYMEH TaHBICTBIPY. MaTpHIAIbIK areGpa  |Kaasinracy Thic
. . CBI3BIKTBIK ajlreopa . PO . . . H
Heriziepi KIBIK P: JKOHE Kepi caHiap. BekTopibiK KeHicTikTep, illlKi KeHICTIKTep KOHE ChI3BIKTHIK LaFIbICL QHLIKTAYBILITAP MCH MATPHIAIAPFA aMATIAP KOy,
L. . CBI3BIKTBI JKOHE EBKIIMT KEHICTIKTEPi, CBI3BIKTBI TYpICHIIpYIEp,
Toyencisaik. Heri3 sxoHe emmuem; Jlapexe xoHe KapamMchi3blK. ChI3BIKTBIK BaApaT M, Kepi MATPHIIA, CHIBIKTH TerICYACp AKyiicaepin ety
TYpJICH/IpyJIep jKoHe MaTpHIanbIK Oeitnenep. Marpunansik dakropusanusiap: LU |sgicrepi Gimikrepi Men garsich: kanbimracast
JICKOMIIO3UIMACKL. JleTepMUHAHTTAp OHE OJIap/IbIH KacHeTTepi. MeHmikTi Kysiperris FLIBIMAAPEL, KoHe
MOHJIep, MEHIIIKT BEKTOP/IAp jKHE JJUaroHaIM3anks. MEeHIIKTi BeKTOpIap/bl HHOpMaTIKa Typatbl Heriari GLTiMAL, KOIIAHCATEl MATCMATHKA MCH
honvaTikara Gait seriari i
IpepexBusuThI: Iensb: [103HAKOMUTE CTYACHTOB C MPAKTHYECKUMHU U TEOPETHYCCKUMH OCHOBAMU 3uanus: HOBCHIINC TOCTIDKCHIA MATCMATHKN B HAYKE, MCTOBI
Maremarnyecknii anams | | nuneitnoii anre6pel, yaenss 0co60e BHUMAHHUE NPHIIOKEHUSIM, CBA3AHHBIM C PCLICHHE MATPHILMCTOb! PELICHIA CHCTEM JIMHCHHBIX YYPABHCHHH,
. " . HAXOK/ICHHC KOPHEH KOMIUICKCHBIX UHCET
Moctpexpusutsi: TIpoekT | yydopmatukoit i HHKeHepueit. JlaTh CTy/IEHTaM NPECTABICHHE O TOM, KaK v e wop .
o THq)O MaTHKe 1 . . MEHMSsI: peniarTh aureop: M CUCTEMBI
P JuHeliHas anredpa JIEKUT B OCHOBE TaKuX 00/1acTell, Kak KOMIbIOTEpHAs IPAaPUKA, |pemmars saxamm, ¢ oM bio 1 —
HayKa O JaHHBIX, MALINHHOE 00y4eHUEe, KpHITOrpadust 1 TEOPHs ceTeil. BIO CHCTEMBI BEKTOPOB, Pa3paGaThiBaTh NPABIbHYIO
o - PLA Copnep:xkanue: BpejieHne B TMHEHHBIC CUCTEMBI H COKpAIlEHHE CTPOK. MaTpuyHas |CTPATErHiO pereHus m 3ajad pt
)CHOBBI MKJIaHas N
Py BJI/BK 30/0/45/60/15/30 anreGpa 1 0GpaTHEIE MATPHIIBI. BEKTOPHEIE IPOCTPAHCTBA, MIO/IPOCTPAHCTBA W |1/~ HHIErO KONCHHOrO pesynTara
MaTeMaTHYeCKHX HayK |mHHeiiHas anrebpa 3215 HaBbIKH: HABBLIKAMUH JIOTHYECKOrO MBILICHHS! TIPH PELICHAH

JIMHElHHas He3aBUCHUMOCTh. basuc n pasmepHocTh; PaHr n HeHyneBoe 3HaUCHHE.
JluneiiHple Tpeo6pa3oBaHKs M MaTPHYHbIC MPE/ICTABNICHHS.. MaTpidHbie
axropusanmuu: LU-pasnosxenne. Onpenenurenu 1 ux cpoiicrsa. Co6cTBeHHbIC
3Ha4YeHNs, COOCTBEHHBIC BEKTOPBI M IMaroHaiu3aus. [IpuIoKenus coOCTBEHHBIX
BEKTOPOB (1ienn MapkoBa, JMHAMHYECKHEe CHCTeMbl). OpTOrOHaIBHOCTh U
TIPOCTPaHCTBA CKANAPHBIX MpousseaeHuid. Ilponecc I'pama-IlImuara n QR-

TEOPETHYECKHX H HAY4HBIX 3a]1a4.

K H \Th Ga30BEIC 3HAHHS
HayK, MATCMATHKH H HIKH, axrer,
Teopuii, c it MaTeMaTHKOH 1
HHOPMATHKOI;




Prerequisites: Matematical
analysis |

Postrequsites: Computer
Science capstone project I

Purpose: To introduce the practical and theoretical foundations of linear algebra,
with an emphasis on applications related to computer science and engineering. To
give students an understanding of how linear algebra underlies fields such as
computer graphics, data science, machine learning, cryptography, and network
theory. Content: Introduction to Linear Systems and Row Reduction. Matrix
Algebra and Inverses. Vector Spaces, Subspaces, and Linear Independence. Basis

K ge: the latest achil of in science,
methods for solving matrices, methods for solving systems of linear
equations, finding the roots of complex numbers

Abilities: solve algebraic equations and systems of equations, solve
problems related to linear dependence and linear independence of the
system of vectors, develop a correct strategy for solving the problems in
order to achieve the best final result.

Fundamentals of | Applied Linear BD/U | ALA . - B RIS . . I
) : 30/0/45/60/15/30 R Lo . : Skills: skills and logical thinking in solving theoretical and scientific
Mathematical Science |Algebra C 3215 and Dimension; Rank and Nullity. Linear Transformations and Matrix roblems.
Represe.mauo.ns. Matrix Féctonzatlons: LU D-ecomp.omt-mn. Dete.rmu_lams and Their Competencies:use basic knowledge of natural sciences, mathematics
Properties. Eigenvalues, Eigenvectors, and Diagonalization. Applications of and computer science, basic facts, concepts, principles of theories
Eigenvectors (Markov Chains, Dynamical Systems). Orthogonality and Inner related to applied mathematics and computer science;
Product Spaces. Gram-Schmidt Process and QR Factorization. Least Squares
Problems and Approximation Methods. Singular Value Decomposition (SVD).
o) innal L Aloabes in Didhon MluaDi: Caib.
TlpepekBU3NT: Makxkcarsr: Yitinainep, TeHASCTIPUIreH aralTap jKOHE X3II KECTEIepl CHAKTBI Binimi: ecenreyin kypaeniirine GailaHbICTBI HETi3ri YFbIMAAP/B!
Maremarukanbik anams 111 | qepexrep KypbUIbIMAAPBIH aHBIKTAY. Bepiren MocesIeHi MOE/IbACY YILIiH Najifapr [OU1Y: TYCHY KOHE KonaHy (KyMbIC yaKsTs! Kot Gepinren Gactamkst
MocTpeKBu3| . . . (MAJIIMETTEP YIITH KOJIAAHBUIATBIH 7Kajl MOJIIIEP1; alrOpUTMHIH
P JIEPEKTEp KYPhUIBIMBIH KYPY KOHE HAKThI aHBIKTay. bepinren mocenenin keurenai ) . X . )
Bartapravanay  |flepexrep Pr— : MbL HO HAKTE GacTanke! MoIMETTC KoMleMite GaiiAHBICTE ACHMITOTHKALIK
i K BII/X | DKA AITOPUTMIK LICHIIMIH KYPY YIIIH 1Prefl I8PEKTep KYPbUIbIMIAPbl MCH KYPJIEITNiri); KypeTa OKBUIFAH HErisri anropHTMIepIis Kypenimirin
Heri3ziepi xKoHe KYPBUIBIMBI JKOHE 30/45/0/60/15/30 anrebpa . . e .. . . .
. K 2216 anropuTMAIK dictepai 6ipikTipy. MasmyHsI: Ti3iMaep/i, CTEKTep/, Ke3ekTepii, aHbIKTAY;
MAJIIMETTEP KOPBI AIroOpuT™M . s . . Pt " . . . .
P KoP! P araiTap/bl, X911 KECTENIEPIH KOHE YHIHIUIEP/l KAMTUTBIH HETI3r1 IEPEKTEp Mxempiiri:  HaKkTh! 0GBEKTIIEC MCH MPOLECTEPIi CHNIATTAY Ke3inze
YPLUTBIMAapEL. CYpHITTay, f371cy, TpAbUKT] 6Ty HKOHC AFAUITAPIH OHICY rpachikTep, aramTap o Tisivep Typamst Gimiv Kom:laﬂﬂa Giny;
. . . . e e AF/IBICHI:
aNropuTMAEPI KapacThIpblIagbl. AIrOPHTMACPIIH THIMILTIMIHE KOHE OJIapIbl Sar D TACHIIIA. QMBI iILike TeCTLICY MeR
IpepexBU3NTHI: Iean: OnpenenuTs CTPYKTYPY JaHHBIX, TAKUM KaK KyuH, Cﬁaﬂaﬂcnpogaﬂﬂme 3HAHMSA: 3HATh, TOHMMATh H HCTIOIb30BATH OCHOBHBIE TIOHATHS,
Maremaruueckuii anams 1l | nepepbst 1 xe-raGuuipl. CKOHCTPYHPOBATh U YETKO ONPE/EIHTD CTPYKTYPY o vio (spevut paGorst u passiep
- s ” TaMATH NP JIAHHBIX,
MocrpexBusursi: JIaHHBIX, [OJIE3HYIO JUIs MOJICIMPOBaHHS AaHHOM 3a1a4n. OObeMHHTD P
O ——— ACHMITTOTHYECKAS CTIOKHOCTB A/ITOPHTMA B 3ABHCHMOCTH OT pa3vepa
OCHOBBI CIpyKTYphi SDA P (dyHIaMeHTaIbHBIE CTPYKTYPBI IAHHBIX H aITOPHTMHYECKHE METOIBI JUIS JARABIX); b b H3YMAEMBIX B Kypce
TPOrpaMMHPOBAHIHS 1 (AHHBIX H BIUBK| 6 30/45/0/60/15/30 anreGpa NOCTPOEHHS KOMILIEKCHOTO aTOPUTMHYECKOTO PEIIEHNs JAaHHOH 3a/1a4H. (6a30BBIX ATTOPHTMOB;
Gasbl JaHHBIX AJITOPHTMbL Copepskanue: OCHOBHbBIE CTPYKTYPbI AAHHDIX, BKJIIOYAs CIIUCKH, CTCKH, OUEPE/H, | YMEHHSI: YMCTh HCMONB30BaTE SHAHKS O FPaax, EpeBbAX H Crickax
JIEPEBbs, XUI-TAGNHIIBI H KydH. PacCMaTpHBAIOTCS alrOPHTMBI COPTHPOBKH, P oGberctos 1t
5 606 0co6 HaBbIKH: ICMOHCTPALIHs HABBIKOB H ONBIT Pa3pabOTKH MPOrpaMM B
noucka, 00xoza rpagos u o6paboTku AepeBbeB. OcO00E BHUMAHHE YCIACTCS it cpese mpor MO TeCT "
SdldleKTHEHOCTH AJITOPUTMOB U UX NPUMEHEHUIO B DEHICHUUW NPAKTUYCCKUX 3a1a4. larnanky. o
Prerequisites: Matematical |Objective: Define data structures such as heaps, balanced trees, and hash tables. Knowledge: know, understand and use the basic concepts related to
analysis 111 Construct and clearly define a data structure useful for modeling a given problem. [ °°mpl°x:l‘yf°f;°m'_’“'a‘f°‘_“: (l°g°:“""g nm[c [“_"d the Sl'zc_:f':ffh
2 " H . . . . 'memory used for the given initial data; asymptotic complexity of I
Postrequsites: Applied Combine fundamental data structures and algorithmic techniques to construct a ) ‘rhy dependi g the size of the i {"lp data: d prextty h
Linear Aloebra X 5 ) N : algorithm depending on the size of the initial data); determine the
& comprehensive algorithmic solution to a given problem. Contents: Fundamental complexity of the basic algorithms studied in the course;
Basics of programing |Data Structures BD/U | DsA data structures, including lists, stacks, queues, trees, hash tables, and heaps. Abilities: be able to use knowledge about graphs, trees and lists when
and Databases _ |and Algorithms c | 216 30/45/0/60/15/30 Algorithms for sorting, searching, graph traversal, and tree processing are covered. |describing real objects and processes; ) )
Particular attention is paid to the efficiency of algorithms and their application to o . Skills: demonstration of skills and
Ivi ical bl Stud I hods of lexi Iysis. th experience in developing programs in the selected programming
solving pltacuca problems. Students learn met ods of comp exity analysis, t'e cnvironment, including testing and debugging programs:
construction of abstract data types, and the implementation of algorithms using the Competencies:readiness and ability for
programming languages of their choice. d including self-education, throughout life; a i
attitude towards lifelong education as a condition for successful
TpepexBusu Makcarsli: beninren 6arnapaamMaisIK xKyitenepai xobanay xKoHE SHIi3y Ke3iHae BisimizTapatsinran xyfienepain Herisri npunImnTEpiH,
Mporpammanay KOJIIAHBLIATBIH TIPHHITUIITEP]L], JIICTEMENIEPIi JKIHE KYPATIap/Ibl TAHBICTBIPY. APXHTCKTY PKOHE 63apa APEKETTECY MO, 'G‘Iepe”ep
i ) X S colikectiri, napaenbaik, aKkaynapra To3MLK, MaciITaGTay KoHe
TPUHLHANTEPL JKeni apKpLIBI KOCBUIFAH OIpHENIE KOMIIBIOTEPIICPAE KYMBIC ICTEHTIH, . ¥Tp R 7ap P Y
T Toctpexsus| napajuIeNnbALIK, AePEKTep COHKECTIri, Karenepre To3iMALIIK, MacTadTay XKoHe xcome DevOps merisepin Giry.
aparbuIFaH A aaJ1a i 1HI . . . . .
Barapiamaay 6a:uapnamam,n< sk | TBzhA np"rp"MM““_""y TUACPIHIR |y avincis ik CHAKTBI Moce/Ienep i memeTis GariapiaMaibK Kypasiisl xoGanayabl  |Mxemaitirizrapatsuiran Gartapravanbix xyiienepii xobatay soHe
. . TIPUHIUIITEPT . P P . . i - RE ~ " i
Herisaepiwone | vachseryxi | K| 3301 30/45/0/60/15/30 P P JKaHe a3ipey i yiipeHitis. MasMynbr: Bertinre skyiiesep MeH apxutekTypara icke acerpy; REST API, RPC/gRPC apKeiiht KersverTepri
MOMIMETTEP KOPBL | e xipicrie. TIporieccapaibik Gaitsianbic XkoHe KambikTaH makplpy (RPC, gRPC). an Py xort ane Gy i
prcy N . . Konnany; Kyiielik apXHTEKTypaIK LeliMaepai Taay KoHe
RESTful Be6-kb13MeTTepi skoHe API nm3aiinbl. Jlepekrepai cepusnay: JSON, erisicy.
nporokon Gydeprepi xoHe xabap nmimimaepi. Beninren xyiienepaeri Jlarabicht: anvacy (message queues), TApaTELIFAH
napaienbiK, aFbiHAap KOHe CHHXPoH/ay. OpTallia GaFiapiamMaibiK Kypaj )oHE  |1epektep KopiaphiMeH KyMEIC icTey; napajuies 0arapamaiay xaHe
xabannama kezexrteni (Muicannl RabbitMQ. Kafka) Axavianra tezimMuinik cunxponaay azictepi Kongany; CI/CD naiianan;
TpepexBH3NTDI: Ieanb: O3HaKOMIICHHE C IPHHIIMIIAMH, METOIOJIOTHAMH M HHCTPYMECHTaMH, H apXHTCKTYpI
pumuwmb HCIIONb3yeMBIMH TIPH NPOEKTHPOBAHUH U PEATH3ALMH PACTIPE/IETICHHBIX [CHOTEA, MOJIGITH BSAMMOJIEHCTBIA EOMIOHEHTOR; HORATAT
cor M JIaHHBIX, or H,
MpOrpaMMHpOBAHHs TPOrpaMMHBIX cucTeM. HaydnThest mpoekTupoBath U pa3pabaThiBaTh acr . 1 ocHoBE! -
PaspaGorka MocrpexsH3ATEI: nporpaMMHoe oGecredeHne, paboTaolee Ha HECKOIbKIX KOMIBIOTepax, ApXHTeKTYDHI, 06aUHEIX MIETODM 1 DevOps.
OCHOBBI o RRPO Tlpurpms: 36108 COC/IMHEHHbIX CEThIO, Pelliasi TaKhe MPoOIeMbl, KaK TapalIen3M, VMenHsizyMeHIe MPOSKTHPOBATD H PEATH3OBLIBATE PACTPEACTEHHbIE
P P MPOrpaMMHUpOBAHUS - .
nporp p u TporpavIoro BJI/BK 3301 30/45/0/60/15/30 porp P COTVIACOBAHHOCTh JIAHHBIX, OTKA30YCTOHYMBOCTh, MACIITAGMPYEMOCTh H POrPAaMMHBIC CHCTEMBI; CBSI3bIBATH CEPBHCHI ¢ omontbio REST API u
Gashl JAHHBIX | o enus GesonacHocTs. Cofepakanue: Beesienne B pacrpe/ie/ieHHbIE CHCTEMBI H RPC/gRPC; mpmveruams, komefiepmsauio 1 06aartiyio

APXUTEKTYpPBL. MEXIPOLECCHOE B3aUMOACHCTBUE U yaaneHHbIH Bb30B (RPC,
gRPC). [Ipoexruposanne RESTful BeG-cepuco u APL. Cepuanusarus JaHHbIX:
JSON, 6ydepst mpoTokooB u popmats! coodieHuit. [lapamiennsm, HOTOKH 1

MH(PACTPYKTYPY; aHATH3HPOBATH H OGOCHOBBIBATH APXHTEKTYPHBIC
peeHus.

HaBbIKk#: pOpMHPOBAHHE HABBIKOB PaBOTHI C CHCTEMaMH 00MeHa
COODILICHISIMH, PacipeeEHHBIMI 0a3aMH JJAaHHBIX; HCTIONb30BAHHS

CHHXNOHURANINS R NACTIT RIX cucTeMax [TnOMEXVIOUHOE INOrNAMMHOE

METOJ10B TMapaJLIebHOro por "




Prerequisites: Principles of
programming
Postrequsites: Principles of
programming languages

Purpose: Introduce the principles, methodologies, and tools used in the design and
implementation of distributed software systems. Learn to design and develop
software that runs on multiple computers connected by a network, addressing issues
such as concurrency, data consistency, fault tolerance, scalability, and security.

K ge of principles and architectures of
distributed systems; interaction models; concepts of data consistency,
concurrency, fault tolerance, scalability, and security; basics of
microservices, cloud platforms, and DevOps.

Abili ility to design and i distributed software systems;

Basics of programing Distributed sou | psp Content: Introduction to Distributed Systems and Architectures. Inter-Process to integrate services using REST APIs and RPC/gRPC; to apply
and Databases Software c 3301 30/45/0/60/15/30 Communication and Remote Invocation (RPC, gRPC). RESTful Web Services and containerization and cloud infrastructure; to analyze and justify
. S hitectural decisions.
Development API Design. Data Serialization: JSON, Protocol Buffers, and Message Formats. architecturat decisions. . .
L. - . Skills:development of skills in working with messaging systems and
Concurrency, Threads, and Synchronization in Distributed Systems. Middleware distributed applying and s ot
and Message Queues (e.g., RabbitMQ, Kafka). Fault Tolerance, Replication, and using CI/CD pipelines, system deployment, and monitoring
Consensus Algorithms. Midterm Project Review and Architecture Critique. tools.
Distributed Datahases and CAP Theorem Security in Distributed Software: C to i develop scalable, reliable, and
Tpepexsusut: O6bextire [Makcarbl: barnapiamanay TUIIHIH napaJurManapbiH, CHHTAKCHCIH, Binimi: Ecentepai wemry anropurvaepin Kanaii Kypyast 6ity;
GarbITTanFas CEMaHTHKACBIH JKOHE iCKe achIpy CTpaTerusichlH eHrizy. Kypce 3amanayn ird: Caret
4 . - o . : it Cirt+-ma nayna
Garjapnamanay koHe Oarqapiamanay TULIEpIHIH HEri3ri pHHUUNTEPiH TyciHyre 6aca Haszap ayxapajsl R Gt 6 Y
11epeKTep KypBUIbIMIAPE . MPAKTHKAJIBIK JIaFIbIIap/bl KOJJIaHy: KoJ1aHOalbl OariapiaaMannbiK
o u KIHE MPOLEYPATBIK, OGbeKTire GarbITTainran, GYHKUHOHAIb! KIHE IOTUKAIBIK | ayramachrs ety Macenenepis KaMTHTHIH GarapIaMATap/s! 3ipreyAi
Barnapravanay X OCTPERBISHT: - | iy nepai seprreiiai. MuTepnperaTopiap, KOMIMIATOPIAP XKAHE ayaapMa Merrepyi
e Tporpammaray BIK [ BTK 30/45/0/60/15/30 Iporpammaanay Tiepinin . o . . - .. . .
HET131ep1 3K3HE rinnepire kipicre K 2217 5 5 A JKY#enepiHiH npuHuMnTepin Tycidy. Heri3ri karuanap Herizinze sxaHa Tinaepai
. TIPUHIHAITEP] L. L . . it : B HSICEL
MOIIMETTEP KOpb THiM MeHTepy KaGineTin nambiTy. Masmynbl: Barnapiamanay Tingepi Men hid NOMIAHbLIATHIH
o Kobanay xoHe GaFapAaMaTay TEXHOTOTHACH TypATH! TyCiHiK
napajurManapsiHa Kipicre. dopMalbIbl CHHTAKCHC JKoHe ceManTHka: BNF, " Hipy ore A —
EBNF, tanjay aramrapsl. AiHbIMabI GaiiaHbICTBIPY, ayMaK jKoHE OpTanap.
MoniMeTTep TUNTEpi, THITI TEKCepy JKaHEe TUITIK xKyiienaep. backapy KysiperTiziri: ApHaiibl 1aitbiHIbIK jKaraiibiila MaTeMaTHKa MeH
KVDEITRIMIANKI aHe arkEan Gackany. [Inorenvna. Tlanamernien sane Pexyncus |MHOOPMATHKAHE OKBITY /IR HeTi3epi MeH dnticTepin biny;
IpepexBusnThI: eab: O3HAKOMIICHHE € NIAPaJArMaMH, CAHTAKCHCOM, CEMAHTUKOM M CTpaTerkeif —|3Hamust: 3HaTh OCHOBHEIX ONEPATOPOB AHHOTO A3bIKA
OGnbekTHO- pean3auyy A3bIKOB IPOrpaMMUpoBanus. Kype Jenaer akieHT Ha TOHNMaHu| porpaniy usynenue OCTCH CIPYKTYPHOH,
OPHEHTHPOBAHHOE 00BEKTHO-OpHEHT (DOPMBI TEXHOJIOTHH;
P P OCHOBHBIX IIPHHIIAIIOB COBPEMEHHBIX S3bIKOB IPOTPAMMUPOBAHHS 1
TIpOTPaMMHpOBAHHE 1 paccMaTpHBacT NPOLEypHbIE, 0GHEKTHO-OpHEHTHPOBAHHbIC, GYHKLHOHAILHBIC H Vatenmst: yvers
OCHOBEI BBejicHHE B 513bIKH VYaP ;:pymyp"] JIHHBIX JIOrHYEeCKHe s3bIKH. [IOHMMAHNE IPHHIATIOB PaGOThI HHTEPIPETATOPOB, PHMEHSTD MPAKTHUECKHE HABBIKH B POrPAMMUPOBAHIH Ha CH+;
nporpa pOBA u |nporp; p BJI/BK 2”17 30/45/0/60/15/30 11;;2;';:'::;; KOMIWJIATOPOB M CHCTEM TpaHcasuuu. Passutue cocobHoCTH 3QPeKTHBHO VMeTh co31aBaTh aNrOpUTMBI PEIIEHHS 33/1a4;
Gasbl AaHHbIX i U3YuaTh HOBBIE SA3BIKH HA OCHOBE TUX 6a30BbIX npunIMnoB. Coepkanune: Hasbuicu: gevoncrpuposars,
TporpaMMHpOBaHHs B Y . HaBBIKH pa3pabaThiBaTh MPOrPaMMbl, OXBATHIBAKOLINE BONPOCH!
BC/JICHUC B SA3bIKU IIPOTrPAMMHUPOBAHUS U MAPA/IUTMBbI. 'OPMaJIbHbIM CUHTAKCUC U PHKITATHOrO TIPOTPAMMHOTO [ —— ¢0pMHpOBaHHC yMenuit 1
cemantuka: BHO, PEBH®, nepesbs pasbopa. CeA3bIBAHUE NEPEMEHHBIX, O0MACTb  |HaBhikoB MOCTPOCHHA MPOrPAMM CTOKHEIX MATCMATHUCCKHX 37124 ¢
JeHCTBUS M OKPYXKEHUs. THIIBI JAHHBIX, IPOBEPKA TUIIOB M CHCTEMBI THIIOB. HCIIONB30BAHHEM OCHOBHBIX ONEPATOPOB JAHHOTO S3BIKA
VInARN4I0MUe CTNVKTVNRL U VIINARIEHUE TTOTOKOM REITIO TTnonenvner TPOrPAMMHPOBAHHA
Prerequisites: Object- Purpose: To introduce programming language paradigms, syntax, semantics, and Knowledge: To be able to create algorithms for solving problems;
Oriented Programming and  |implementation strategy. The course emphasizes understanding the basic principles - o .
Data Struct : . . Abilities: to apply practical skills in C ++ programming;
ata Structures of modern programming languages and explores procedural, object-oriented, Skills: to develop programs covering issucs
P oslrequS}leslz Principles of | finctional, and logical languages. Understand the principles of interpreters, of applied software.
Basics of programing Introduction to sou| L programming fanguages compilers, and translation systems. Develop the ability to effectively learn new C jes:K ge of the and methods
and Databases Programming c »17 30/45/0/60/15/30 languages based on basic principles. Content: Introduction to Programming Of(cfick‘ning mav(h‘cmatics an‘d‘ computer science in the context of B
Languages Languages and Paradigms. Formal Syntax and Semantics: BNF, EBNF, Parse specialized training; the ability to quickly and correctly make a decision
Trees. Variable Bin ding Scope, an d Environments. Data Types, Type C hec king in non-standard situations; to use modern programming methods in the
. 4 ’ " 4 4 P! of effective i and for finding an
and Type Systems. Control Structures and Flow Control. Procedures, Parameters, |algorithm for solving applied problems that is unique in terms of
and Recursion. Memory Management: Stack vs Heap, Static vs Dynamic cfficiency and capabilities.
Allocation. Midterm Review and Exam Introduction to Obiect-Oriented ansnace:
Mpepexpusnr: Makcarbi: CTyeHTTep/li Myparepiiik, moaumMopgusm, naTepdeiicTep xoHe Bisimi: Garziapramanayarsl KOIIAHICTAFb! TACUIEP Typastsl,
Tporpammaray epeKle JKaF/aiiiap/bl OHIey CHSKThI Java TUIiHIH XKeTULipiireH MyMKiHaikTepin  |COMPMO KaTap °f“°”fr? Garvirranrai ccemtepai wemyre uasap
i - . " ayzapa OTBIPBIN, Java TUIHIH MYMKIHIIKTEPIH OLTyl.
TpUHIHIITEPT naiiajiaHa OTHIPBII, MOIYJIBJIK, KalTa KoJaHyFa OOJIaThIH KOHE KOJIAayFa VAapa oTbIp v o
i IMocTpexkBu3nT: i :
Obbexrire e PWMaﬂa T BIHFIUIBI GaFIapIaManblK jKacakKTaMaHbl k00anay, icke ackIpy JKOHE Talfay Hkemniiri: Gariapramanay Typatst
barnapnavanay  |GarbiTTanFan 55K | OBPD porp Y TP JlaFIblIapbiHa yiipery. KoMIbloTepitik FhUIbIMaap MaMaH/IbIFb OOMBIHIIA OKMTBIH  |Ginivi xorapst nenreiineri Java Tinine konnana Ginyai menrepy;
: . Kipicre . o
Heriszepi xone  |Garnapavanay K |ki218 30/45/0/60/15/30 P CTY/ICHTTEp/li AIrOpHTMJIEP, OaF1apaMabIK KacaKTaMaHbl Ko0anay KoHe Harnacer: Java Garnapravasay
MOITIMETTEp KOPbl  |9HE JepeKTep Kyfenep/li IaMbITyFa apHaFaH JKOFAPFbI JICHTelili KypcTapra JiaiibiHzay. KOGATAPLIK KYPY AGEILLIAPLIN KOPCETY; Gepinreh Garnapravanay
KYPBLTBIMAAPHI M . L . . . TiTiHiH Heri3ri onepaTopaphiH KOJIIaHa OTIPBII, Kypaesi
?3M¥Hl:l. ava TUIIHIH Hel"l?;..uepll-l. Kauranay, CTaTHK{iﬂL[K JKOHE IMHAMHUKAJIBIK MATEMATHKATEIK €CeTITepre apHATFaH Gamapnamanapnm Kypy
onicrep, maccustep. OOB Herizzepi: kiacrap, 00beKTUICp, HHKAMCYIISALHS. JAFBUIAPHI MeH JAFBIAPHIH KATBIITACTHIDY
Myparepuik xone nomumopdusm. AGcTpakTini Kiacrap sxoHe uHTepdeiicTep.
Enexiie xarnainaniel @HNEV JKaHe eHri3v/ANKFANY AFRHIankL Pekvnens sxaue Kysiperriairi: Apnaiibl aifbIH/BIK KarIAHbIHIA MaTCMATHKA MCH
TIpepexBU3UTHI: eab: OOy4uTh CTYCHTOB NPOCKTUPOBATD, PEATN30BbIBATh U AHATH3HPOBATH 3HAHHSI: O CYIIECTBYIOMHNX MOIX0AX B MPOrPaMMHPOBAHIH, & TAKKE
Tlpunnumnes MOJIY/IbHOE, IOBTOPHO HCHIONB3YEMOE H TOAEPKUBACMOE TIPOrPAMMHOE ogﬁoeﬂue BO3MOKHOCTEH A3bIKa ngva ¢ KOHIIGHTpALIHel Ha pelieHHH
: . . 06BCKTHO-OPHCHTHPOBAHBIX IPOGIICM.
HpOrpaMMHpOBAHHs obecredeHne ¢ UCIOIB30BAHUEM [IPOJABUHYTHIX BO3MOXKHOCTEH Java, BKIrogast P P P
TlocTpeKBU3HTHI: = &
O6BeKTHO- BBe;.leg-me R Haclie/IoBaHue, nomuMophusM, uuTepdeiice 1 06paboTKy UCKITIOUEHHIH. VMEHMSI: YMCTE MPHMCHITS
OcHosbt OpHEHTHPOBAHHOE OOPSD. TloaroroButh CTYJAEHTOB CICHHAIbHOCTH ((I/IHlbOpMaTl/lKa» K U3Y4YCHUIO 3HAHMSA 110 POrPaMMHPOBAHHIO Ha A3BIKE BHICOKOTO yPOBH Java;
~ TIporpaMMHpPOBaHHA
nporp p u |nporp p BIUBK| "1, e 30/45/0/60/15/30 porp P MPOJIBUHYTBIX KYPCOB IO aITOPUTMaM, IPOEKTUPOBAHUIO TIPOTPAMMHOTO
S . H . .
Oasul JaHHBIX & 1 CTPYKTYpLI obecrieyenns 1 paspaGoTke crctem. Cogepikanue: [TosTopenue ocHoB Java, b HABLIH 11O
ammbIx 1pOCKTOB 110 MPOrpaMMHpOBaNIIO Ha A3biKe Java; GopMHpOBaHIC

CTaTMUECKHE M IMHAMUYECKHE METO/Ibl, MaccuBbl. Beenenue B OOIT: knacchl,
00beKThl, MHKancynsims. Hacnenosanue u noanMopdusM. AGCTPaKTHEIE KIIACChI
u unTepdeiicsl. O6paboTKa HCKITIOUYCHUI U TOTOKH BBOJA-BBIBO/A. Pekypeust

DEKVNCURHOE [ anay CHUCKY: QNHOCRARHEIC W NRVCRARHRIC CIUCKU. CTEK.

YMEHHIT H HaBBIKOB TIOCTPOSHHS! IIPOTPAMM CIIOKHBIX MATEMATHUECKHX
3314 C HCTIONB30BAHHEM OCHOBHBIX ONEPATOPOB JAHHOTO 5I3bIKA
IPOrpaMMHpOBAHHS

Komnerenmun: 3Hanne TEOPETHIECKIX OCHOB H METOZIOB




Object-Oriented

Prerequisites:Principle of
programming
Postrequsites: Introduction
to programming languages

Purpose: Learn students to design, implement, and analyze modular, reusable, and
maintainable software using advanced Java features, including inheritance,
polymorphism, interfaces, and exception handling. To prepare Computer Science
majors for upper-division coursework in algorithms, software design, and systems
development. Content: Review of Java basics, static vs dynamic methods, arrays.

K ge: on existing in as well as
mastering the capabilities of the Java language with a focus on solving
object-oriented problems.

Abilities: Apply programming knowledge in high-
level language Java;

Skills:

Basics of programing ) BD/U [OOPDS L . . .
and Databases Programming and c 1218 30/45/0/60/15/30 Introduction to OOP: classes, objects, encapsulation. Inheritance and demon‘strale skl.lls in creating Java programming projects; the
Data Structures polymorphism. Abstract classes and interfaces. Exception handling and /O streams. |/ormation of skills and abilities for building programs for complex
. . . . . . . 'mathematical problems using € main operators of a given
R d blem-solving. Lists: singly and doubly linked I thematical roblems using the main operators ofa &
ecursion and recursive problem-solving. ists: singly and doubly linke ists. ) programming language
Stacks and queues: ADTs, applications. Trees: binary trees, tree traversal algorithms |c. jes:K g of the and methods
Binary search trees and efficiency analysis. Hashing and hash tables: implementation |of teaching mathematics and computer science in the context of
and collision handlineSortine alearithms and time comnlexity Introduction to specialized training; the ability to quickly and correctly make a decision
Mpepexsusur: Makcar: AifHpIMasIbLIap, WAPTTHI OIEPATOPIIAP, LUKIAEP KoHe PyHKIHIAD biimi: Python Gar TininiK Herisri MeH
MaMaHIbIKKa Kipicrie CHSAKTHI HETi3ri GarapaManay KypbLIBIMIAPBIH ECENTEY ECENTEPiH IEIyre UIHOMATAPBIH DLIY: e Geni
. . - . Kemainiri: Gepiren aHATHTHKATIK
Mocrpexpusut: Konpany. Kiacrap me o6bexrinepi naiiianana OTbIpbII, 00bEKTIre OaFbITTanFal . . P 5 N
llporpaMMaJ‘lay Tiﬂ,E[C’piHC . . . . . . (€CENTI OPBIH/AY YIIH NMPaKTHKaAa Kyp/aeil eMec DaFapiiaMaHbl Kacal
il Garqapiamanapsl sxobanay, icke achIpy jKoHe TecTiney. MoniMerTepai THIMAL Giny; Python Garapamanay oGackt kypa 6iny;
Barnapnamanay . Kipiene cakTay, OHJIeY )KOHE TYPJICHIPY YILIiH MACCUBTEpP MEH Ti3iMaepai naiiianany. 1 : nay Goit NpPaKTHKATBIK
. . Iporpammanay BIIK | PP ) ) . .
Herizziepi xoHe — K 1219 30/45/0/60/15/30 barnapnamanay Kypaniapel MeH 9MUCTEPIH KOIIAHbII, KOATHI KYHei Typae ecenTepai ety xone GOPMATH3ALMSIAY AAFABICE GOy,
MOJIMETTEP KOpEI Gaxpliay oHe xKeHiey. MasMmyHbl: Barnapnamanayra sxoHe Gariapnamaiay . Kysiperriairi: Apwaiibt 1aiibinic
he Al KaF/aiiblHa MATCMATHKA MCH HH()OPMATHKAHBI OKBITY/IBIH TEOPHSIIBIK
OpTallapbIMEH TAHEICTLIPY (mpicanbl, Java, Python). AiibIMalbLIap, 1epeKkTep erisnepi McH aRiCTepit GUTy; CTARIGPTTH eMoC XaFIAHAPA TE3
THITEpi, CHIi3y/UIbIFapy XkoHe epHeKTep. bacKapy arbIHbI I: apTTHI ONEPATOPIAP  wone ayphic memin KabhIAAY MyMKIHAITi; THiMILTr MeH
(if, else) xone morukanbik amannap. backapy aremmbt 11: mukszep (for, while) xone  |mymkinikrepi sarbinar Gipereii Gobm TaGhUIaThIN KoNIAHGAMEI
xinicTininred KvnelieiMaan. Onicren Med QVHKIMANAD: NANDAMETDIEN. ecenTepi menIyliH aNrOpHTMIH i37eyiH THIMI TEXHUKACH! MEH
Ipepexeusnter: Beenenne |Iean: [IpuMeHATh OCHOBHBIC IPOTPAMMHbIE KOHCTPYKIIUH, TAKHE KaK 3HAHHSA:3HATH OCHOBHBIC KOHCTPYKIIMH H HIHOMBI A3bIKa
B CIICIHATEHOCTh TIePEMEHHbIC, YCIOBHBIC ONEPATOPBI, HKIIbI i QYHKIIHH, JUIS PCLICHUS nporpanuposarit Python; v
. MEeHHsI: I€Th Ha
MocrpexpusnTeI: BBIYHCIIMTEIBHBIX 3a/1a4. Pa3pabaTbiBaTh, pean30BbIBATH U TECTUPOBATH .
[ — PAKTHKE COCTABHTL HECTOKHYIO TPOIPAMMY /LTS BBIMOTHEHIHS
! ! 00BEKTHO-OPHEHTHPOBAHHBIC IIPOTPAMMBI C HCIIOJIb30BAHHEM KJIaCCOB H HOCTABTCHHOI AHATHTHHYECKOH 38]A4H; YMETh CO3AATH MPOSKT 10
OCHOBBI TpuHHnIB PP TPOTPAMMHPOBAHHA 00BeKTOB. HCrons30BaTh MACCHBBI M CIUCKH 1Sl 3O (EKTHBHOTO XpaHeHHs, porpamMipoBanio Ha s3bike Python;
TPOrpAMMHPOBAHUS U [POrpaMMUp BIUBK| 1,1 30/45/0/60/15/30 006pabOTKK 1 MAHHMIJIMPOBaHUS JaHHBIMA. CHCTEMATHYECKHU OTCIEKHBATD H
Gasbi manmbix s OTJIAXKMBATH KOJI C HCTIOb30BAHUEM HHCTPYMEHTOB H METOJIOB Pa3pabOTKH. Hasbticu: mvers nassi
C . B 5 bopmanmsary M penien s NPaKTHIECKHX 3a/1a4 1o
ojtepzanme: BBesieHne B IpOrpaMMUpOBAHHE 1 CPEMIbI Pa3PabOTKU (HAMPHMED, |1y iuosasiio, a Takoxe co3aaTs MpOCKT 1o
Java, Python). [lepeMeHHbI€, TUIIBI JaHHBIX, BBOJ/BBIBOJ] U BHIPAXKCHHSI. porpaMvupoBanHio Ha sssike Python
VYupasnenue notoxoM I: ycrnosabie onepatopsi (if, else) u Oyesa noruka.
Vinarnenue notokom 11 nuknet (for while) u Rnoxenunie ctnvervnel MeTone u Komnerenmumi: 3nanne TeOPETHICCKHX OCHOB
Prerequisites:Introduction | Purpose: Apply core programming constructs such as variables, conditionals, loops, [Knowledge: to know the basic constructions and idioms of the Python
to specialty and functions in solving computational problems. Design, implement, and test object- language; Al be able o.d ol
0 . : . . . . ilities: to be able to draw up a simple
Postrequsites: Introduction |oriented programs using classes and objects. Use arrays and lists to store, process, . . lish Iytical task: P P
to progra ing languages . . . . program in practice to accomplish an analytical task;
programming languag and manipulate data efficiently. Trace and debug code systematically using Skills:
. . L development tools and techniques. Content: Introduction to Programming and have formalization skills and practical programming tasks
Basics of programing |Principles of BD/U| PP . .
and Databases Programming c 1219 30/45/0/60/15/30 Development Environments (e.g., Java, Python)to Variables, Data Types,
S mmi . .. . C: ies:K
Input/Output, and Expressions. Control Flow I: Conditionals (if, else) and Boolean X ledge of the e and methods
. | Fl f hil d d hod: d of teaching mathematics and computer science in the context of
LOglC: Control Flow II: Loops (for, while) and Neste S.tmcmres'. Metl 0 S an specialized training; the ability to quickly and correctly make a decision
Functions: Parameters, Return Values, Scope. Introduction to Object-Oriented in non-standard situations; to use modem programming methods in the
Programming: Classes and Objects. Constructors, Encapsulation, and the this pment of effective iques and for finding an
Keyword. Arrays and Array Processing. algorithm for solving applied problems that is unique in terms of
Tpepexsusut: MaKeaThi: BariapaMantbiK KAMTAMACE3 €Ty HHKEHEPHACHIHBIH iprei BitiMiz0ar1apTaMaIbIK KAMTAMACI3 CTy HH/KCHCPHACHHBIH HTIrT
Ilporpammanay TYKBIPBIMJIAMATIAPBI MEH JTicTepin eHrizy. CTyaeHTTep GaF1apIaManbK YTLIMJIGPLIH; Gar1apaMabIk OHiMHiK ‘emzi’“,’; “"SM‘H (S\BD‘C); "
i . R S . - TBIK ile, Scrum, Waterfall);
HpHHLANTEPL JKacaKTaMaHbl o3ipyeyaiy emipiik uukiaives (SDLC), coHbIH iniHae Tamanrapast . ! €
1 . . . . . . ‘TajlanTapjbl Tajaay, xobanay, TECTUICY KIHE caraHbl KAMTaMachkl3 €Ty
OCTPEKBU3NT: Tanyay, Kyiieni sobanay, eHrisy, TeCTijiey, OPHANACTBIPY HKOHE TEXHUKAIBIK [
. Barnapnamansix TIporpammaray Tingepisin o . .
barnapnamanay AMTAMACE CT BIK | BZhED N KBbI3MET KepceTy GoiibIHIIAa TIPAKTHKAIIBIK Tamlpnﬁe anajpl. Ma}MyHH: Software Mxemainiri:tananrapisl KuHay jkoHe criemmukammsiay; UML
Heriszepi one Eﬂmﬂepmmﬂi el s 30/45/0/60/15/30 npuHIHITepi Engincering & SDLC-re Kipicnie. Basap/iaMaTsIK KaMTaMachis Ty nponeciti aTpaNMATADE APIGITEL Y HEH MOTETLACY: ApXITTYPATHIK Horie
MomiMeTTep KOphl | . . yarinepi: Agile, Scrum, Waterfall. Tananrapst sxuHay xoHe crieruduKanms. sai 1 nerisey; b1 Gackapy (Giy
Kipicrie e : > Korzatty KoHe TecTiney CTpaTernsaphin icke ackipy.
Kyiteni mozenbaey: UML, naiinanany xar/jainapsl ;xoHe quarpammanap. T 6 KoBaNapIBl XoHE OPBHIAY;
Barapnamaibik KaMTaMackl3 eTyJIiH apXUTEKTYPachl XKoHe IM3aiH NPMHIMITED].  |koxrer Gackapy, TecTiney sate pedhakTOPUHT KYPrizy; y3aiKcis
Jlu3aiin yarizepi )oHe Kypamaacka Heri3JielireH n3aiiH. Apaibik sKo6aHbl MHTErpALHAHEI KOJIJIaHy; KOMAHIABIK KYMBICTa THIMJIi 03apa
JKOcHapIiay KoHe MaHbI3/Ibl Ke3eHJIi IouTy. IcKe achIpy cTpaTerusiapbl JoHe OPCKETTECY AAFALUIAPLIH KATILINTACTAIPY.
Mpepexsusurni: Heas: O3nakomiIeHHE ¢ QYHAAMEHTATBHBIMU KOHLCTIIUSIMH U METOAAMH 3 TIOHATHS TpPOrpamMMHOro 3
TIPHHLIHITBD nporpamMMHoit urkenepuu. CTyIEHTBI IPHOGPETAIOT PAKTHYECKUI OMBIT ’sK”S“e"HW”'” ‘:“ﬁ; 11O (SDLC); mogtein nponeccos paspadoric (Agile,
. . crum, Waterfall); aHamM3a T npoex
HpOrpaMMHpOBAHHs JKM3HEHHOTO LIUKJIA pa3paboTku mporpammuoro obecrederus (SDLC), Brimouas P
1 . B . ' TECTUPOBAHUS H obecriedeHns Ka4yecTa.
oct PeKBm’“ bl aHanu3 TpebOBaHMUil, MPOCKTHPOBAHHE CUCTEMBbI, PEATH3ALMIO0, TECTHPOBAHUE, VMenmst:yMeHite coGMpaTh I CHEMMpIIIPOBATS TpeGoBars;
OcHoBbI Beeienie B VPE TIPHHIIHIIE A35IKH Pa3BEpTBIBAHHE U CONPOBOK/ICHHE. Th CHCTEMBI ¢ UML;
HPOrPAMMHPOBAHT 1 | TPOrPAMMEYIO BIVBK, o 30/45/0/60/15/30 TIPOrpaMMHPOBAHHUS Copepikanue: Bee/eHue B POrpavMMHyIo iskenepuio u SDLC. Moxen APXTCKTYDHBIC H POCKTHGIC PEILICHI; IPHMCRAT CHCTCMB!
Gasbl JaHHBIX MHKCHEPHIO TpOLECcOB pa3paboTKH mporpaMmHoro obecrieuenus: Agile, Scrum, Waterfall. orTpoiA Bepeni (Git) H cTpaTerhh TecTHpOBaHiA.

C6op TpeGoBanuii u cnienudukanus. Monemposanue cuctem: UML, cuenapun
MCTIONB30BAHMSA M IMarpaMMbl. ADXHTEKTYPa U IPUHIHITB IPOSKTHPOBAHMS
nporpaMMHOro obecrieuenus. 111ab10HbI IPOCKTHPOBAHNS H KOMIIOHEHTHO-
OPUEHTHPOBAHHOE NPOCKTHPOBaHKE. CPeIHECPOYHOE MIIAHUPOBAHHME NPOEKTA U

H d ¥ peammami

HaBBIKOB

npor TIPOKTOB; KOJIOM, TecT "
pedaKTOPHHTa; HCTIOT30BAHMS HEMPEPHIBHOI HHTErpALUL;

> beKTHBHOI KOMaHIHOH paGoThI.
N 5 podh

paspaGatsisats




Introduction to

Prerequisites: Principles of
programming
Postrequsites: Principles of
programming languages

Purpose: Introduce fundamental software engineering concepts and techniques.
Students gain hands-on experience with the software development life cycle
(SDLC), including requirements analysis, system design, implementation, testing,
deployment, and maintenance. Content: Introduction to Software Engineering &
SDLC. Software Process Models: Agile, Scrum, Waterfall. Requirements Gathering

K ge of concepts of software
engincering; the software development life cycle (SDLC); software
process models (Agile, Scrum, Waterfall); principles of requirements
analysis, system design, testing, and quality assurance.

Ability:ability to elicit and specify requirements; model systems using
UML di s; justify archi and design decisi

s; use version

Basics of programin BD/U| ISE . . ) ! . . . .
and D:tabgascs ® [software ¢ | 3220 30/45/0/60/15/30 and Specification. System Modeling: UML, Use Cases, and Diagrams. Software control tools (e.g., Git) and implement testing strategies.
Engineering Architecture and Design Principles. Design Patterns and Component-Based Design. [Skills:development of skills in planning and exccuting software
. . f . . . . projects; code management, testing, and refactoring; applying
Midterm Project Planning and Milestone Review. Implementation Strategies and continuous integration practices; effective collaboration in team-based
Version Control (e.g., Git). Software Testing: Unit, Integration, System Testing. development.
Test-Driven Development and Continuous Integration. Software Quality Assurance |[C i ility to develop high-quality and
and Metrics. Software Maintenance, Refactoring, and Evolution. Project maintainable software products; capability to apply engineering
IpepexBusnT: Makcarbi: Barapiamanay TinjepiH xobanay, eHrisy jxoHe Garanay HeriziHue Bisimi:0arapramanay Tinepin Jobanay, Hrisy KoHe Garanaybii
MaMaHBIKKa Kipicre JKaTKaH ipreii yFbIMIap/l 3epTTey. CTyIeHTTepre apTYpIli KOJIAHOa IoMeH/epi | PTe ¥FHWIapLit Gapiapianaay napa M anapLis; CHITAKCHC et
TlocTpeKBH3HT: . . . . . . . (CEMaHTHKaHbIH HET13I'1 KarH1aJlapbiH; THITTEP KYHEIEP1 MEH JKaJThl
P! : YUIiH TUIAEpAi CBIHU TYPFbIaH Garanayra )oHe TaHIayFa KOHE TUT MYMKIHIIKTepi ackapy Tocinepin Giny.
Mnopmarika xoback I | 5ap napnamastsix sacakTaMaHbIH JM3aiiHbI MCH JaMybIHA KAJaii acep eTeTiHin Hiceminiri:opTypni 6arapamanay TUIepiR oHe ONapIBH
Barnapnamanay  |[Iporpammanay skl pre TyciHyre MyMKingik 6epy. Masmynsl: barnapiamanay tingepine kipicne; Tapux MYMKIHIKTEiH CAlbICTHIPMAIBI TAJLIAY; HAKTBI KOIIAHOA
Heri3jiepi JkoHe  |Tinaepinin K 1221 30/45/0/60/15/30 xoue spomouus. Tinnik musaitn kputepuiinepi; Barnapiamanay napagurvanapsiaa [JOMEIEpiHe Cofikee Tix MeH HapaiIManbi Tamay; Tt
MaITiMeTTep KOpbl | pUHIUITEp] wouy. Cunrakcuc xoue cemantuka; BNF, Tannay aramrapsl, onepanusiibik Cpcx_mcglmpmﬂ GarnapramansI XacaKrama AMsaHHEL MeH AaMyLIHa
X . ocepin Garanay.
ceManTIKa. JICKCHKATK TaTAay; AYKHMb! AHBIKTAY CPEACACPE HOHE OPTANAD. | 1arssesricmmmascueri ore comammmsansis sypesmsizapsin
JlepexTep TYpaepi MCH THIITEP] XKYHeNepi: CTATHKAIIBIK XKOHE AMHAMUKAIIBIK TEPY.  [cymbic icrey; dyHKINONAIIL, TOTHKATBIK KaHE OFBEKTire
Backapy KypbUIbIMIaps!: PETTLIK, TaHaay, KaiTanay. [mki Oarnapiamanap xoHe GarbTTanFan nay T v npaKTHKaza
napamertpiepii 6epy Mexanusmepi. XKaarer 6ackapy: cTek, yime, KOKbIC xKuHay.  |KOMAHY: TiIeP LI MiHE3-KYJIKBIH JKOHE OPBIHJIAY MOJEbCPiH
Mpepexsusutbi: Boenenne |Heanb: M3yants GyHaaMeHTaNbHbIC KOHIICIIIIHH, JICKAIIIE B OCHOBE Suanms: Hbie npoex
B CIICUHATLHOCTD NPOEKTHPOBaHHS, PEATH3allii U OLEHKH S3bIKOB IPOrPaMMUPOBanysl. Hayuprp | O1CHIH ASHIKOB MPOTPAMMHPOBANI; HAPAIIMLL
- ThI® . [1por OCHOBBI M CEMAHTHKH; CHCTEMBI
Mocrpexsusuret: IIpOCKT | cryyienTOB KPUTHUECKH OLIGHUBATH M BHIOHPATh A3IKH JUIA PA3IHUHBIX oGnacTeii >
I THIIOB 1 METOZB! YNPABIICHI MAMSTHIO.
I 1o iuopmatuice NPUMEHEHNs, @ TAK)KE [IOHUMATh, KaK 0COOEHHOCTH SI3bIKa BIUAIOT Ha 'V MeHHSL:yMeHHe KpHTHYECKH SHATHIHPOBATS H CDABHHBATS A3BIKH
UHIUITBI
OcHOBBI DHHLY PYaP TPOEKTHPOBAHHUE U Pa3pabOTKy MporpaMMHoOro odecnederus. C npor BBIOHPAT A3BIK 1 APATHIMY B 3aBHCHMOCTH OT
SA3BIKOB al -
TPOrpaMMHPOBAHHS 1 BJI/BK 3201 30/45/0/60/15/30 Baesienue B s3b1ku iporpammuposanus; Uctopus u somonus; Kpurepun 0621aCTH IPHMEHEHNS1; ONCHHBATE BHAHHE A3BIKOBBIX CPEJICTB Ha
Ga3hl JAHERIX TporpaMMHpOBaH e . unsaiit 1 pa3spaGoTKy MPOrPAMMHOrO 0BeCTIeHeHIS.
npoeKTHpoBaHus s3bika; O630p mapaaurm nporpammupoBanust; CHHTAKCHC U
& - BH®. . [HaBbiku:popmuposarie HabIkos paGOTH! ¢ CHHTAKCHIECKHMH
CCMAHTHKA, , I€PEBbSI CHHTAKCHUYCCKOI'0 aHa/In3a, ONepaluoOHHas CEMaHTHKA; CeMaHTHYCCKIMH KOHCTPYKIIAMIL; MPAKTHYECKOrO TPHMCHEHIS
Jlexcuuecknii ananu3; [IpaBuna u cpexst obaactu aeiicTBus. TUIbI JaHHBIX H (bYHKIIHOHATILHOTO, JIOTHYECKOTO 1 06EKTHO-0PHEHTHPOBAHHOTO
CHCTEMBI THIIOB: CTATHYECKAS U TMHAMHYCCKAs! THIM3ALMS. Y IPABISIOMINE MPOrPaMMHPOBAHHS; AHATH3a MOJIEIEH BEINIOTHEHUS A3BIKOB.
CTPYKTYpBL: I0CJIEI0BATEILHOCTD, BbIOOD, utTepauust. [loanporpamMmsl 1 K b OUCHHBATD A3LIKH
Prerequisites: Introduction |Purpese: To study the fundamental concepts underlying the design, K k ge of concepts underlying the design,
to specialty implementation, and evaluation of programming languages. To enable students to ¢ “': °f o of symtax and ies: o
g " oy . . . . rogrammin; aradigms; core principles of s ax and semantics; e
Postrequsites: Computer | critically evaluate and select languages for various application domains, and to Prog . & paradi prineiples of syn P
science capstone project | 3 systems and memory management techniques.
P proj understand how language features affect software design and development. Ability:ability to critically analyze and compare programming
Basics of programin Principles of sou| peL Content: Introduction to Programming Languages; History and Evolution. languages: to select appropriate languages and paradigms for specific
ar; d Dzr:tabg ases € |Programming c 3201 30/45/0/60/15/30 Language Design Criteria; Programming Paradigms Overview. Syntax and application domains; to assess how language features influence
Language Semantics; BNF, Parse Trees, Operational Semantics. Lexical Analysis; Scoping software design and df“:_']?"@“ ine with syntactic and .
. X . . . SKill: P! of skills in working with syntactic and semantic
Rules and Environments. Da?a Types afld Type S_ystems. Static vs. Dynamic Typing. | nstructs: practical application of functional, logical, and object-
Control Structures: Sequencing, Selection, Iteration. Subprograms and Parameter  |oriented programming concepts; analysis of language execution models
Passing Mechanisms. Memory M: went: Stack, Heap, Garbage Collection. and behavior.
Functional Programming: Lambda Calculus, Higher-Order Functions. Functional C es:ability to evaluate from an
IpepexBusur: Makcarbi: AccemObuep Tiinje GarapaaManay/ibiH KbIP-ChIPhIMEH JKOHE Bisimi:kommbioTep apxHTeKT Herizri rrepin (CPU,
MaMaHIbIKKa Kipicrie ecenTey/IiH Heri3ri NPUHIMITEPIMEH TaHBICTBIPY. BaFiapnamansIk xacakramansr | e PY KYPLUIFBUIAPLI); HYCKaynap
IMoCTPeKBU3NT: . L apxutektypachit (ISA); accemGrep Tininin Herisaepin
P! : OpBIHIAY bl KOJIIAHTBIH HEri3ri anmnapaTThik Kypal apXUTEKTYPacklH TePCH o . s
AKIIapaTTHIK KayincismkTi o L JKOHE TOMEH JICHTCiiTi ecenTeyin npHHIuMnTepiH Gity.
Kommbiorepai ﬂMT:MﬂCbB or % Tycinin, unpopmarukanst (CS) yiipeninis. Masmynsr: Opraisix npoueccop/sl Mkemainiri Tininze Gar Kazy KHE TY3eTy;
Barnapiamanay YibIMIACTBIPY B [kUATP h Y (CPU), xap xyiienepin, eHrisy/msirapy (CHri3y/lblFapy) KypbUIFbIIAPbIH KOHE pernCTpiepMeH, Ka/INeH KIHE eHTi3y/IbIFAPY KYPBUIFBLTAPIMCH
Herizziepi xoHe JKoHe accemOtep K 227 30/45/0/60/15/30 HYCKayJ1ap KUbIHBIHBIH APXUTEKTYPACBIH KOCA AJIFaH/a, KOMIIBIOTEP/iH HEri3ri PKYMBIC iCTeY; anmapaTThik apXHTEKTypa epeKIICIIKTepiH eckepe
) L . . . . R Gar 3 i .
ManiMeTTep Kopsl | Tininze KOMIIOHEHTTEPIHIH KYpbLTBIMbI MEH KbI3METiH 3epTTenis. Toxipubenik accembnep |07P" 0% PALL TRIIZY 2@RE OF Py
53FﬂapnaMaﬂay .. 6 6 RISC V ﬂ,ﬂfﬂblﬂﬂ:’l‘SMeH JICHrenI11 Daflapaamanay, xajarsl 0ackapy,
TUIIH arﬂapﬂamanay aP](]:lﬂbl (K9 IIHCCC ARM nemece -V CUAKTBI 3aMaHayn | myexaynaprer opermnay arsmm ﬁakunay; ANMApaTTHIK KoHe
APXUTEKTYPAHBI HETI3Ti MbICAIl PETiHIe Naiijlananajps!) CTYICHTTEp TOMEH JEHICHITI |Garaprnamabik KoMIOHEHTTEp/LiH 03apa peKeTTeCyiH icke achipy:
barqapiamanay, Xaarsl 0acKapy JKOHE almaparThiK/OarIapaaMabiK KypangapMeH |ARM memece RISC-V CHAKTEI apXHTCKTypanapMeH MPaKTHKATBIK
o3apa opekerTecy OoiibiHIna Oara xernec Toxkipubde ananbl. by kype KYMBIC JIAFJIBLIAPEIH KAIBINTACTEIPY.
Mpepexsusutbi: Boenenne |Leb: BBeAcHHE B QyHIaMCHTAIBHBIC IPUHIIIBI OPraHN3aIHH BBIYHCIATEIBHOM | 3HAHMSICTPYKTYDY it QYHKILHH OCHOBHBIX KOMIOHEHTOB KOMIBIOTEPa
B CIICUHATLHOCTD TEXHUKH 1 TOHKOCTH NPOTrPaMMHPOBaHHs Ha s3bIke acceMbinepa. M3yuator (CPU, manuy, yerpoiicrsa ssoa/seibona); apXutetypy uagopa
- - . 2 2 [KOMaH]1; OCHOBBI s3bIKa "
Moctpexsuzursi: unpopmaruky (CS), rinybokoe noHnManue 6a30Boii anmnapaTHOi apXUTEKTYPBI, [
§ > .
Oprauusarus Obecre {'CHHC . MOUIEPIKUBAIOLLEH BBINOIHEHHE NPOrpaMMHOro obecneuenus. Copepixanue: VMenusi:yMeHHe MHCaTh H OTIAKHBATh IPOrPAMMBI Ha S3bIKE
OcHOBBI KOMITBIOTEPA i OKPYa 2H¢opmduuoﬂﬂou HM3y4CHHE CTPYKTYpPBI U QDYHKLIHU OCHOBHBIX KOMIIOHCHTOB KOMIIBIOTEPA, BKIIFOUAsE |accembrepa; paGoTaTh C PErHCTPaMu, aMATBIO H yCTPOHCTBaMM
nporp p u [mporp p BJI/BK A2222 30/45/0/60/15/30 csonactocTh uenTpansueii poreccop (L), cucrempr mamsaTu, ycTpoiicTBa BBOa/BBIBOA BBOJA/BBIBOJIA; AHAIM3HPOBATH H ONTHMH3HPOBATH TIPOrPAMMEI C
Gasbl MaHHBIX (e HA sI3bIKE (1/0O) 1 apXUTEKTYpY CHCTEMBI KOMAH/I. BBIMOMHS MpaKTHUECKUE 3a1aHHs 110 i’:cm“ AMNAPATHOM APXUTEICTYPEL.
aBbIKH HABBIKOB HIF o
accembnepa NPOrpaMMHUPOBAHMUIO HA A3bIKE acceMbepa (4acTo ¢ UCMOIb30BAHUEM

COBPEMEHHOM apXUTEKTYpsI, Takoil kak ARM umn RISC-V, B kauecTBe OCHOBHOTO
TpUMepa), CTyCHTb! IPUOOPETYT OECLEHHBI ONBIT HU3KOYPOBHEBOIO

NpPOTrpaMMHUPOBAHKS, YIIPABJICHHS NIAMATHIO U B3aUMOJICHCTBUS anMapaTHOro U

POrpaMMHPOBAHHS, YIPABICHHS MIAMATEIO H KOHTPOIIS TIOTOKA
BBITIOJTHEHNS MHCTPYKIIHI; IPAKTHYECKas paGoTa ¢ apXHTEKTYpaMi
ARM mmm RISC-V; peanusaiun B3auMo/eiicTBIs aNmapaTHBIX 1
POrPaMMHBIX KOMITOHEHTOB.




Prerequisites: Introduction
to specialty

Postrequsites: Information
Assurance

Objective: An introduction to the fundamental principles of computing and the
intricacies of assembly language programming. Learn computer science (CS),
gaining a deep understanding of the underlying hardware architecture that supports

Knowledge:knowledge of the structure and functions of core computer
components (CPU, memory systems, input/output devices); instruction
set architecture (ISA); fundamentals of assembly language and low-
level computation principles.

Computer software execution. Contents: Explore the structure and function of the major Ability:ability to write and debug assembly language programs; to
Basics of . |Organization and BD/U |coaLp components of a computer, including the central processing unit (CPU), memory work with registers, memory, and input/output devices; to analyze and
asICs Of programing . . . . . Py . : N . .
d Dp bg ¢ Assembly c 2222 30/45/0/60/15/30 systems, input/output (I/O) devices, and instruction set architecture. Through hands- |optimize programs considering hardware architecture characteristics.
and Databases |} 0 age . ) : . . ills:devel of skills in low-level programming, memory
guag on assembly language programming (often using a modern architecture such as © and instruction fl ol practical ; "
Programmin; A . . . . ~ 'management, and instruction flow control; practical experience with
2 g ARM or RISC V as a prime example), students gain invaluable exp.verlencct with IOY\/ architectures such as ARM or RISC-V; implementing
level programming, memory management, and hardware/software interactions. This fi i i
course serves as an important bridge between the theoretical foundations of Ci i ility to deeply und. d how software executes at
computer science and the practical realities of hardware operation, preparing the hardware level; readiness for advanced study and professional work
IpepexBusnr: Makcarbi: By kypc nHOpMaTHKaiarbl TEOPUSIIBIK YFbIMApFa Kipicre Gepei.  |Bitimi: Aknapartsr kaGhiiay, cakray, oriey sane Gepyzir
Kommnbiorep kypsubiMbl | Kype Genrini 6ip 6arnapiamanay TiniHe skoHe/Hemece ecentey miargopmachita MPAKTHIATLIK MOCEIICICPIH HICILY YIIIH MATCMATHIAILIK ANTAPATTLL,
KoHe accemOuep Tininze GaiinaHbICChI3 IEPEKCI3 ecenTey KYPBUIFbIIAPBIH 3ePTTEYre OaFbITTAIIFaH. CarAapraMaay SXICTEMCE alIe Ka3ipri 3aMarh! KoMbioTepiti
Garnapravaay o . TeXHOTOrHsTap/Ibl KOMIaHy
Hindpopmatuka xote I . Masmynbi: Llexri Tipkenrex xazpl 6ap ecentey MalMHATAPbIH MOACIbACHTIH BisikTiiri: TeopHsIbIK HHDOPMATHKA CATACHIHIAFH FHLTBIMH
q)p TeopusUIbIK sk | TIK OCTPEKBUINT: TYPaKThI TUI JKOHE YIITiHI COMKECTEHAIPY TUIAEp] YIUIH [aiiJalaHbUIATBIH TYPAKTBl  |3epTTCyNep/Iin HErisri GaFbITTaphl Typallbl TYCIHIKTEP/i KalbITTACTEIPY
HMH(OPMATHKAHbI ‘TapaTblUIFaH . . . . . - . Sine B
OKE‘ IBIH nHpOpMaTHKA-Fa K 3223 30/45/0/60/15/30 6a£ apTaMaThL Tingep xiacel. TUlAiH CHHTAKCUCIH JEKIAPATHBTI CHIIATTAY /bl KEHUIICTETIH It POHIBIK 6”“}“ Gepy Hna )
: Y . |xipicne Aep . MOTIHMOHCI3 Tinaep. Ecentey TeopHschl, 011 KOMIBIOTEP IICIE ATaThIH IMIKI CApAIITANAIBIK Garasay KYPrisy KOHE Oaplbl OKY VACPICiHe eHrisy
SAICTEMENIK HEerI13aepl JKacaKTaMaH®I d31pIiey . I M . . Yutin GarzapraMaiibik KaMTaMachl3 €Ty KaHe TEXHONOTHSIIBIK KOJIaHY
IIEKTeyIepAl KapacThIpaibl (Ll.leu.llM,ElU'lll-(). scen?gl LWLy YUIiH KOTIAHBUIATBIH | ooy cansinmactiipy
YakpIT II€H KaAThl OJIIICYT¢ KOMEKTECCETIH KYP/ACIUIIK TCOPUSICHI.
IpepeKBH3NTDI: Ieanb: DTOT Kype npeJicTaBisieT co60ii BBEICHHE B TCOPETUYECKHE KOHICHIINN Hanus:3HaTh NOHATHE MATCMATHUCCKHI ANTapar, METOXOIOrHIO
Opranusauns kommbiotepa |uadopmatuku. Kype Gokycupyercs Ha M3ydeHHH aGCTPaKTHBIX BBIMUCIUTENbHBIX | PO " TEXHOTIOTHM Ut
M IPOTPaMMHUPOBAHHC HA | yerpoiicTB O3 MPUBSA3KU K KOHKPETHOMY SI3bIKY IPOrPaMMHPOBAHHS H/HITH zzzﬁg:‘fgg‘::ﬁ:ﬁ 3AAA IOk, XpaKerns, oGpaboc
Mudopmatika n A3HIKe accemGrepa BBIUMCTHTENBHOH miaTdopme. Coaepaanue: PerynspHblii 3biK, MOAETUPYIOUHiT | yyenms: i o6
METOMYECKHE Bsejenne B VTI Hocr gem;mum. BBIYUCIIUTEIIBHBIC MAIMHbI C KOHCYHON (DPMKCHPOBAHHOI MaMATBIO, U KIIACC ii B 0O1acTH TeopeTHICCKOit
~ a3padoTKa p
OCHOBBI Teopernueckylo  (BJI/BK 3223 30/45/0/60/15/30 Pacrr)l CTCHHOMO PEryJISPHBIX A3bIKOB, HCIIO/IB3YEMBIX JUIs SI3BIKOB CONOCTAB/ICHUS C IAOIOHAMH. i
TIpernoaBanus nHpopMaTHKy pactipen KOHTEKCTHO-CBOGOTHBIE A3BIKH, OOIErYalolie AeKIapaTHBHOE OMHCAHHE HaBb1i: AHQTHSHPOBATS H MPOBOTHTS KBATHOUIMPOBAIHYIO
O TIPOrPaMMHOTO O0ECTIeYeHHs ’ IKCTIEPTHYIO OLIEHKY KauecTBa 3IEKTPOHHBIX 00pa3oBaTebHbIX
MHGOPMATHKH cuHTaKcKca A3biKa. Teopus BBIYUCINMOCTH, KOTOPasi PACCMATPHBACT BHYTPEHHHE W por AeCKOro s
P
OrpaHHYCHHUS HA BO3MOXKHOCTH KOMIIBIOTEpa (pa3peinmocts). Teopus B Y4E6HO-00] HIii Tpoltece
CJIOKHOCTH, KOTOpasi IOMOTaeT HaM U3MEPITh BPEMS U NIAMATh, UCIOIb3YEMbIC
JUISL pELLICHUS 33/1a41
Prerequisites: Computer  |Objective: This course provides an introduction to theoretical concepts in Knowledge: Know the concept of information as a universal
Organization and Assembly |computer science. The course focuses on the study of abstract computing devices  [semantic property of matter,
Language Programming without being tied to a particular programming language and/or computing Abilities: Formation of systematic knowledge in the field of
c ) . Postrequsites: Distibuted platform. Contents: A regular language that models computing machines with finite theoretical foundations of computer science (storage,
omputer science an . s . ans i i ion).
pute . |Introduction to software development fixed memory, and a class of regular languages used for pattern-matching languages. transmission and processing of information),
Methodical basics of . BD/U | ITCS o . L Skills: Analyze and conduct a qualified expert assessment of
R Theoretical 30/45/0/60/15/30 Context-free languages that facilitate declarative descriptions of the syntax of a X . .
teaching Computer . C 3223 e . . e the quality of electronic educational resources and software and
. Computer Science language. Computability theory, which considers intrinsic limits on what a computer ! N L. -
science Ive (decidabili c I > h hich hels he ti J technological support for their implementation in the
can solve (decidability). Complexity theory, which helps us measure the time an educational process
memory used to solve a problem.
Ipepexsusur: Makcarbi: OpranbIKTaH/bIPbUIMaFaH )YHeIepAiH Heri3ri aIeMeHTTepiH, Biaimi: HTepHCTTiH Heri3ri KbI3METTepiH (KbI3METTEpiH) Giny;
Tporpammanay TIACPIHIN | kpunTorpadusIIbIK SLiCTEp/, KOHCEHCYC ANTOPHTMACPIH, CMapT Hxemniriri: a"’;“ Gltivnepin Hrepuerri cayarrst “a"ﬂa"g?y’
i .. . . . . (COHBIMEH KaTa HTEPHETTEH aKnapar 13/1ey YIIIH KoJJlaHa OuTy bl
IpUHIHITEP] KeniciMmapTTap/pl KoHe Geltinren Konnan6anapsl (dApp) a3ipieyi eHrizy. Kamnmc:‘pf_ P AP ISy YU KO v
Hoctpexnnsar: Bitcoin, Ethereum skoHe IaMBIT Kelle kaTKaH GOKUeitH miaThopManapsl CHAKTE | : eiix osapa
Hndopmatuka xoHe Hupopmarika xobdacst 11 : . . : P A
o E . BT HAKTHI JIeMJIeTi eHTi3ynep/i 3epTTeHis. Macirabray/ibl, KayilcisaikTi, Gackapysibl — |opexerrecy HerisnepiH, connaii-ak HHTepHeTTe OpHATACKaH KaHE
uH(pOpMaTHKAHBI JIOKUEHH . " . . .
OKllleYﬂblH L eXHOTOMHSCH BIVTK 4228 30/45/0/60/15/30 JKOHE OpTaJIbIKTaHABIPbLIIMAFaH €CCNTEYIEPAIH STHKAIBIK OMIIAPbIH CHIHU MrTeprerTin opTypiti akmapaTThik-i3iey pecyperapbia Hireprerre
N . L . . . . . |opuanackan axmapaTTapae KaTanorTay Kypanapsi GoiLIHIIA
omicTemenix neriazepi TYPFBIIAH TalJiail OTBIPBIN, OIIOKYEHH Herisinjeri memimMuepi Kypy Toxipubecin aroap KopCCTY.
anbIHb3. MasMyHbI: GIOKYCHH )KOHE OPTAIBIKTAH/IBIPbLUIMAFaH JKYiieaepre
xipicrie. Kpunrorpadusuibix Herizaep: xamrey, HudpibiK KouTaHOanap, amblk Kysiperriairi: 2D
KinTTik HHGPaKypsuIbIM. Bitcoin mpoTokobl: coyier, Tay-KeH ici, Jonengeme. xone 3D rpaduKaBIK 00BEKTINCPA MOIETBCY KOHE AHUMALIATAY;
Ethereum xoue axpubl kesticimmaprrap. Solidity 6arnapnamanay Herizaepi. PKOGAHBI KYPY/Ibi )KOHE OHbI PAKTHKAIBIK iCKe ACHIPY/ILIH ClICHAPHIT
IpepexBH3NTDI: Iean: O3HaKOMIICHHE C (yHIAMEHTATBHBIMH 2ICMEHTAMH JCHCHTPATH30BAHHBIX ~|3HAHMS: 3HATH OCHOBHBIE CIYKOBI (CEPBHCHI) CETH HHTEPHET;
TpuHuumb! A361K0B CHCTEM, KpUIITOrpadUuIeCKUMH METO/[AMH, alTOPUTMaMH KOHCEHCYCa, CMapT- VMEHHS: YMETL, IPUMCHATS MOTYHCHHbIC SHAHHA 1A TPAMOTHOTO
9 > 2 " (UCTIOJIL30BAHMS CETH HHTEPHET, a TaK K€ MOHCKa HH(POPMALIUH B CETH
TpOrpaMMHpOBAHIA KOHTPAaKTaMH M pa3paboTKoii pacnpeseneHHbIX npunoskennii (dApp). M3ydenne — P popa
TMocTpeKBU3HTDI: IIPOEKT = B - % N
Mudopmarika n l; - P pealibHbIX pealnsalnii, Takux kak Bitcoin, Ethereum 1 HoBbIe GIIOKYCHH- HABLIKH: ZIeMOHCTPHPOBATS HABBIKH OCHOBAMH CETEBOTO
METOIHYECKHE T T TI0 MHQOpMATHKE mardopmsl. IToydeHHe NPaKTHYECKOTO ONbITa CO3aHMs PELICHHIT Ha OCHOBE B3HMOJICHCTBHA KOMIBIOTEPOB B CPEZiE HHTEPHET, A TaK e CPEACTB
EXHOJIO0run o
OCHOBBI SroKuciita BJI/KB 4228 30/45/0/60/15/30 61oKueiiHa, a TaKKe KPUTHYECKHI aHAIIN3 MacIITaGUPYEMOCTH, GE3011aCHOCTH, TIOHCKA H KATalorH3aluHi HH(OPMALIHH, PACTIONOKEHHOH B CeTH
npenosaBanus YTIPaBIIEHHs ¥ STHYECKHX ACTIEKTOB JICIeHTPATH30BAHHBIX BHIUHCIIEHHIA. HTCPHET Ha pA3IHEIX UH(OPMALHOHHO-TOUCKOBHIX PEcypeax cer

HHPOPMATHKH

Copep:xanne: BeeseHue B O1I0K4CHH U ACHEHTPAIN30BAHHBIC CUCTEMbI. OCHOBBI
KpUnTorpapuu: XemnpoBanue, UUQPOBbIE MOIMTHCH, HHPPACTPYKTYPA OTKPBITHIX
ximoueid. [Iporokon Bitcoin: apxurekrypa, maitnunr, Proof-of-Work. Ethereum n

cMapT-KOHTPakThl. OcHOBBI IporpamMmuposanus Ha Solidity. Bupryansuas

MHTEPHET.
Ke

: T 1 Th JIBYX- H T
rpaduueckie OGBEKTBI; YMEHHE CO3/IaBaTh MyJTHTHMEHA-TIPHIOKEHHS,
BKITIOUAs CO37AHHE TPOCKTA U CLICHAPHBIC METOMTBI €TI0 MPAKTHYECKOH

peasH3aliu;




Computer science and

Prerequisites: principles of
programming languages
Postrequsites: Computer
science capstone project 11

Purpose: Introduce the fundamental elements of decentralized systems,
cryptographic methods, consensus algorithms, smart contracts, and distributed
application (dApp) development. Explore real-world implementations such as
Bitcoin, Ethereum, and emerging blockchain platforms. Gain hands-on experience
building blockchain-based solutions while critically analyzing scalability, security,

Knowledge: know the main services (services) of the Internet;
Abilities:be able to apply the knowledge gained for the competent use
of the Internet, as well as searching for information on the Internet;
Skills: demonstrate skills in the basics of network interaction of
computers in the Internet environment, as well as tools for searching
and cataloging information located on the Internet on various

Methodical basics of [Blockchai BT . . . . . L . .
. . BD/EC 30/45/0/60/15/30 governance, and ethical considerations of decentralized computing. Content: information retrieval resources of the Internet.
teaching Computer | Technologies 4228 . . . . . Competencies:Model and animate 2D and 3D graphic
e Introduction to Blockchain and Decentralized Systems. Cryptographic Foundations: . - SO, R "
science . .. . . e objects; the ability to create multimedia applications, including the
Hashing, Digital Signatures, Public-Key Infrastructure. Bitcoin Protocol: 8 . . . . .
! ) - creation of a project and scenario methods for its practical
Architecture, Mining, Proof-of~-Work. Ethereum and Smart Contracts. Solidity i i
Programming Basics. Ethereum Virtual Machine (EVM) and Token Standards (e.g.,
ERC-20, ERC-721). Consensus Mechanisms: Proof-of-Stake, Del d Proof-of-
TpepeKBu3nT: MakcaTbl: MaluHaIbIK OKBITY/IBIH TCOPHSIIBIK HETi31epIMeH XKOHE IIPAKTHKANBIK |BitiMi:MAIIHHATHIK OKbITYIH HETI3Ti YFBIMIAPEI MeH dAicTepit;
Tporpammanay Tiszepinin | konanybiMen TaHbicTbpy. CTyIGHTTE OPTYPIIi Calaniap/ia MallMHANBIK OKBITY bt KoHe 3 OKBITY ! > perpecciti,
H - . . K K. 'y JKEIIUIEp KIHE MOJIENIbI1
TpHHIMATITEPT QCTEPiH KOJIIAHYFA XAHE HKACAHIbl HHTEILICKT MEH JCPEKTEP FHUIBIMBIN ONIAH OPI (5o o narrapsan: sanmsansi Omwmﬂ?mmnm oo
MocTpexsu3uT: 3eprTeyre maiibinaay. Masmynbl: MammHaibik OKbITYFa Kipicrie: aHbIKTaManap rycinaipy acmextinepix Giny.
Wudopmatiika xKoHe WHudopmatika xobacsr [T . L . .
P —— MarumHasK MON MeH Kongan6anap. ChI3bIKTHIK aaredpa jKoHE bIKTHMAIIABIKTBI CEPIriTy. Mkemimiri:iepeKTepai amIsIn ana eHey KIHe Tanaay; apTypai
OKBITY B OKBITY/IBIH BIVTK 4228 30/45/0/60/15/30 BaKpLIaHATBIH OKBITY JKOHE JKAMMbLIAY TeOPHSCHL. ChI3BIKTBIK PErPECCHS HKIHE MALIHHALK OKBITY AIFOPHTMACPIH TAILAY, {CKe aChIpY KaHe )
. : . |neriznepi noructukansi perpeccust. Llewmim aramrrapsi skoHe ancam6iib agicrepi (Karray, CaTICTIIPY; MOTeTBCp iR canacs Garanay, rumeprapaveTpepi
SAICTEMENIK HEerI3aepl . " B . . GanTay jKoHe allbIHFaH HOTHKE/IEPIIi HHTEpNpeTalHsay.
KYWEIiTy, KESACHCOK OpMartap). BEKTOPLIK MANIMHATAP MCH A7PO SMCTCPI | 1apescnrammmams osorry soneacpis Kgpy ore rcriney:
xonzay. HellponbiK xeninep: Heriznepi xoHe Kepi 6arbITTarbl apXUTEKTYpa. KpOCC-BaJMJIAINS, PETTEY OIICTEPiH KOJIaHy; JIepeKTepre Heri3ieirex
BakpuiayceI3 OKbITY: KIacTepIiey jKoHe omeMai asaiity. k-Means, HepapXusiIblK  [ecenTepai mierry xoHe HITIKENCP I BH3yaTH3alHsIaY IaFIbUIapbIH
xiactepney, PCA xoue t-SNE. Mojiesnbai 6aranay, Kpocc-Banuanus xoHe KAJIBINTACTHIPY.
TpepexBH3NTDI: Ieab: O3HAKOMHTB CTYJICHTOB C TCOPETHICCKHMH OCHOBAMH M NIPAKTHYCCKAMH | 3HAHHSI:OCHOBHbIC MOHATHS 1 METOJIbI MALIMHHOrO 0GyHeHHs; MOJEIH
HpuHmmme! 536108 TIPUJIOKEHHUAMH MAlIMHHOTO 00yueHus. I[T0IroTOBUTh CTYJICHTOB K IIp jo |00yeHmic YHHTCIeM 1 Ges yuaurens; perpeccio, "““““‘1’"“3“{‘”0’
o K. CeTH 1 OLEHKH MOJIETIEH
MpOrpaMMHpOBAHHs METO/I0B MAIIMHHOTO OOYYCHHUs B PA3IMYHBIX 00J1ACTSIX U K JaIbHEHIIeMy oK 1 J— o
IlocTpeKBH3HTBI: TIPOCKT )
Mupopmaruka n - H3Y4CHHIO HCKYCCTBCHHOT'0 HHTEIUICKTa M HAyKH O JaHHBIX. Y MenHsi:yMeHHe Pe/BAPHTENBHO 00paGaTBIBATE H AHATH3HPOBATH
METOIMYECKHE OCHOBBI OMO 1o uHdiopMaTHKe Copep:xanue: BeeeHre B MalInHHOE 00y4CHHE: ONPEACICHUS H IIPUIOKCHHUS. laHHBIC; BEIGHPATD, PEATH30BBIBATE H CPABHHBATH A7TOPHTMBI
OCHOBBI MaIIHHHOTO BJUKB 30/45/0/60/15/30 Jluneiinas anreGpa u Teopus BeposATHOCTEHT (MOBTOpeHHe 3uaunuii). O6y c 0 00yUEHNsI; OLIEHHBATH KAYECTBO MOJIENEH, HACTPanBaTh
" 6 4228 . T ¥ HHTEPIIPETHPOBATH PE3yJIbTATEL.
TpenojaBaHus 00y4eHus yuuTenem u teopust 0606menns. Jluneiinas perpeccus 1 JOrHCTUYECKAs H
ABBIKH. HaBBIKOB M TECT
UHQOPMaTHKH i
op perpeccust. JlepeBbst perueHuil n ancaMOIeBble MeTOAb! (O3rruHr, OycTHHT, MOICIICHi MATITHHOTO O6YAHILA; pHMCHCHTA KpOCC-BATHAGII 1
ciy4aiinblif jec). MalnHp! ONOPHBIX BEKTOPOB U ANIEpHbIE METO/Ibl. HeHPOHHBIE  [veronos perynspusaimm; peienns 3a1a4 Ha 0CHOBE AaHHBIX 1
CEeTH: OCHOBBI ¥ apXUTEKTYpPBI IIPSIMOTo pacnpocrpanenus. O0yueHue 6e3 BH3YaM3aLIH PE3YITBTATOB.
YUHTEN: KIACTEPU3ALUS U CHIDKEHNE pasMepHocTH. MeTon k-cpesnx. K b oppexTiBrO b MCTOIBI
Prerequisites: principles of |Purpose: To introduce the theoretical foundations and practical applications of Knowledge:knowledge of core concepts and methods of machine
programming languages machine learning. To prepare students to apply machine learning methods in various lcl“m_‘: l“'_“r’m;'“!d and “"5“"1‘:“"!5“ llfam":f" m(;dcll* 'Tg'f_““’"’
2 " . . . . . classification, clustering, neural networks, and model evaluation
Postrequsites: Computer | fields and to further study artificial intelligence and data science. Content: oL & S N .
. . . principles; ethical and interpretability aspects of machine learning.
c . J science capstone project Il { 1o duction to Machine Learning: Definitions and Applications. Linear Algebra and [apjiiey bility to preprocess and analyze data; to select, implement, and
omputer science an . . . Lo . N X ! . y ’
pute S . Probability Refresher. Supervised Learning and Generalization Theory. Linear compare machine learning algorithms; to evaluate model performance,
Methodical basics of [Foundations of .| FML . L . = h di I
. . . BD/EC 30/45/0/60/15/30 Regression and Logistic Regression. Decision Trees and Ensemble Methods tune hyperparameters, and interpret results.
teaching Computer | Machine Learning 4228 . . . ills:devel of skills in building and testing machine learning
ci (Bagging, Boosting, Random Forests). Support Vector Machines and Kernel . Do o .
science Methods. Neural N Xs: Basi 4 Feodft 4 Archi U ced models; applying cross-validation and regularization techniques;
cthods. Neural Networks: Basics and Feedforwart Arc itectures. Unsupervise solving data-driven problems and visualizing results.
Learning: Clustering and Dimensionality Reduction. k-Means, Hierarchical Competencies:ability to effectively apply machine learning methods
Clustering, PCA, and t-SNE. Model Evaluation, Cross-Validation, and across various application domains; readiness for further study and
Hyperparameter Tuning. Bias, Variance, and Regularization Techniques (L1, L2). professional work in data science and artificial intelligence; capacity for
IpepexBusnt: MakcaTbl: AKIapaTTIK Kayilci3aik neH kubepkayincisaik mpuHIHITEpi MCH Biaximi: Momimertep/i mudpiey jKoHE aKNapaTThl
Kommbrorepi ToKipuOenepiMeH ToNBIK TaHbICTRIPY. Kype KoMIbloTepitik scyiienep MeH KPHNTOrpadusUIbIK KOPFay/IbIH epeKIenikTepin Giny;
VHBIMIACTEIDY KaHe Keninepyii KayirnTep MeH OCabIKTap/IaH KOpFay YIIiH KaykeTTi Heri3ri yrpivuapypr BUniKTiatiri: HakTer ecentepyi menrysie MoimerTepi
o . ZCCCMﬁnCp A kamTHEL CTYJIGHTTEp KayiTepsii MoJienbey t, TayeKesniep i 6aranayier, wippaey xoHe KpUITOrPaPUAABIK dAicTepitt KonAaty
(ICIH arapjamana; P . ) . 1 i 4 4
Y YPA AKIapatThIK Aap: Y KpHITOrpadUsHbI, KayiIci3 GariapIaManbIK KAMTaMack3 eTyli Kobanayel, ko |AAFAbient: Moniverrepzi mugprey xone koprayna
anmapaTThIK- PP BIT/X | AKKE TocTpexkBu3MT Lo . . : NPAKTHKAJIBIK JAFBLIAP bl KAIBINTACTBIPY
KayincismikTi 30/45/0/60/15/30 . JKETKI3y/l 6acKapy MEXaHH3M/EPIH KOHE CasicaTThl d3Ipaey/al OKuasl. Ma3MyHbI:
GarapiamManbIK o K 3224 OrnepaupsuisiK Kyiienep L . .
KAMTAMACHS eTy KamTamachl3 eTy AKmnapaTThl KAMTaMachl3 €Ty oHe kubepkayincizaikke kipicne. Kayinrep,
OcanbIKTap jKoHe Toyekenaepai 6ackapy. Kayincizaik yaritepi sxone LIPY yurriri.
Kpunrorpadus Herizgepi: CHMMETPHUSIIBIK JKOHE aCHMMETPHUSUIBIK mudpay. Xomr
(ynxumsnapel, canablK Konraudanap sxone ceprudukarrap. Kayincis
Oar1apaMalblK JKacaKTaMaHbl 3ipiiey JKOHE Kayincis koaray Toxipubeci. Apasbik
Npepexpusntor: Iean: KoMriekcHOE BBEICHHE B IPHHIMMITEI H NPAKTHKY HHYOPMALIMOHHOM Suanus: OcoGeHHOCTH KpHUNTOrPGHIECKOI 3aIH Tl
Opranmsaiis KOMIbIOTepa  |GesonacHocty 1 kubepbesonacHoctn. Kype oxBatbiBaeT GyHaMeHTaIbHbIE uHpopMALIH U WHDPOBAHMS JAHHBIX;
U IPOTPaMMUPOBAHME HA | o HIIeNIMH, HEOOXOIMMBIE JUIs 3aIHThI KOMIIBIOTEPHBIX CHCTEM U ceTeii oT yrpos |YMemust: CTaBHTS i peliaTh KOHKPETHBIE 3a/1atH 10
AnmaparHo- s3bike accembiiepa u ys3BuMocTeil. CTyJICHTbI H3y4aloT MOJICMPOBAHHE YIPO3, OLIEHKY PUCKOB, TPHMCHCHHIO MCTOIOB KPHIITOrpadmi H IHdpoBanus
nporpamMMHast Obecreuenne Moctpexsusuter: KpHNTOrpaduio, MpoeKTHPoBaHHe GE30MacCHOro MPOrpaMMHOTO 0GecTeueH s, AAHHBIX;
I OB OnepainoHHbIE CHCTEMBI Hasbiku: TTpno6pecTn NpakTHYECKHE HABBIKK OLEHKH
TIOJUIepKKA uHpopmarmonHoii | BJI/BK] 30/45/0/60/15/30 MEXaHM3MBI KOHTPOJIS JOCTYIA U pa3pabotky noautuk. Conep:xanue: BeeneHue
S Seronactoc 3224 M YpoBeHs GE30MaCHOCTH M ITH(POBAHAA TaHHBIX;
00pa3oBaTeNbHOro | 6E30MaCHOCTH B obecneucHre HHPOPMALMOHHON Oe30macHocTH U KubepOe30macHOCTh. YTpo3sl,
Tiporecca

YA3BEMOCTH U yrnpaBiaeHue puckamu. Mogenu 6esonacsoctu u tpuaga LIPY.
OCHOBBI KpHOTOrpauU: CUMMETPHYHOE M aCUMMETpUydHOe mudposanue. Xer-
yakunn, mudppossie noanucy u ceprudukarsl. besonacuas paspadborka
MPOrpaMMHOI0 obecrieyeHus 1 METO/1bL ©e3011aCHOr0 IIPOrPAMMHUPOBAHHSI.




Hardware and
software support of

Information

BD/U

Prerequisites: Computer
Organization and Assembly
Language Programming
Postrequsites: Opreating
systems

Purpose: A comprehensive introduction to the principles and practices of
information security and cybersecurity. The course covers the fundamental concepts
needed to protect computer systems and networks from threats and vulnerabilities.
Students study threat modeling, risk assessment, cryptography, secure software
design, access control mechanisms, and policy development. Content: Introduction

Knowledge: Features of cryptographic protection of
information and data encryption;

Abilities: To set and solve specific tasks on application of
methods of cryptography and data encryption;

Skills: To acquire practical skills in assessing the level of
security and data encryption;

. 30/45/0/60/15/30 to Information Assurance and Cybersecurity. Threats, Vulnerabilities, and Risk
the educational Assurance C 3224 3 n
process Management. Security Models and the CIA Triad. Cryptography Fundamentals:
Symmetric and Asymmetric Encryption. Hash Functions, Digital Signatures, and
Certificates. Secure Software Development and Secure Coding Practices. Midterm
Review and Applied Lab: Threat Modeling. Access Control Models and
Authentication Mechanisms. Network Security: Firewalls, VPNs, and IDS/IPS.
Mpepexpusnr: Makcarbi: Kasipri onepanusuibi xyiieaepis ipreli TyKbipbIMIaManapbIMeH, Biximi: onepanuAmbIK Ky#Henep i jobanayIbiH Herisri
AKIapaTThIK Kayincisaikti - |xoGanay npHHIMNTEpIMEH JKOHE icke achipy 9/licTEpiMEH TaHBICTHIDY. NPHHLKITEPIH; ONEpPALUSIIBIK KYHeTepiH MaKCaThIH,
KaMTamachls €Ty OnepanmsbIK KyfieHin Herisri kypamaac Gerikrepi MeH QyHKIHSIAPIH, COHBIH  |KbI3METIH, KiIacCHHKALMsLIapbit Giyi MeH TyCiHyi Kepek.
o . Mocrpexusur: ilinze npowece NeH arbIHIbl GacKapy/bl, XKaAThl 6Oy, JKocnapiay Binikriniri: onepaunsibk kyiienepain acrantsik
icin . - . . . . . . i i
Y YDA Kowmiorepaik serizep anropuTMAEPiH, GaiIIBIK KyHenepi, eHrisy/mbirapy KyHenepin xoue xyiie KYpanziapuin Konany, ity sKoHe MeHrepyi
anmapaTThIK- Onepauusibik BII/ K| Ozh L . . L JlaFabichl: 3 C JIBIK KY I MaHBI3IbI
. 30/45/0/60/15/30 Kayinci3airin 3eprrenis. Ma3mynbr: Onepanusuibik xyitenepre kipicre; OX X . . . . )
GarzapaMalbik Kyuenep K 3225 . . €peKILIEIKTep] MEH yK00aay bl 1preii MPUHUKUITEPIH Taliay
TN ACE TapHXbl JKoHE apxuTekTypackl. IIpouecrep men arbinaap; Iporece kyitnepi xone .
KaMTaMachl3 ety . X . KOHE JKYMBIC iCTEy JaFbIIAPBIH KaJIBIITACTHIPY.
KkoHTekceTTi aysicTeipy. CPU xocnapiay anropurmaepi: FCFES, SJF, Round Robin,
Priority. CaiikecTik xoHe cuaxponaay; Kpuruxansix 6enimaep sxoHe cemadopiap.
TyiibikTaynap: aHbIKTay, AJbIH ALy, bongsipmay. [Iponeccapainbik OaitiaHbic
(IPC); Xabapp! xibepy xoHe oprak xkan. Kanrel 6ackapy Herizuepi; Iprenec 6o
Mpepexpusntoi: Ieanb: O3HaKOMIICHHE C (YHIAMEHTAILHBIMA KOHICIIUAMH, MPUHIMITAMH 3uanus:
OGecneuenue TIPOCKTHPOBAHHUS U METOJIAMH peaii3allii COBPEMEHHBIX ONEPALMOHHBIX CHCTEM. | OCHOBHBIC MPUHIAIILI IPOCKTUPOBAHMS ONEPALHOHHBIX
dbonma it o o .
® sy OCHOBHBIX KOMIIOHEHTOB M (DYHKIIHii OIICPAIIHOHHOI CHCTEMBI, CHCTEM; Ha3HAtCHHE, PYHKIMH, KIaccHprKaiiio
AnmapartHo- GesomacrocTit BKJIFOYAst yTIPABJICHHE NPOLIECCAMH U TIOTOKAMH, BBIIEICHUE IAMATH, aropuTMpr | CTEPALHOHHBIX CHCTEM.
nporpaMMHas Moctpexsusuer: TUIAHHPOBaHHS, (paiiloBbIe CHCTEMbI, CHCTEMbI BBOJIa-BbIBOJIA M GE30MACHOCTh VMeuust: IPUMEHCHHE HHCTPYMEHTATLHbIX CPECTs
OnepanunosHeie - 0os KommbloTepHsie cetn OMEPaIHOHHBIX CHCTEM
TOJIEpPKKA BJIYBK 30/45/0/60/15/30 cuctremsl. Cozepixanue: Beenenue B oneparuoHHbie cucTeMsl; Mcropus 1 . .
Gna: CHCTEMBI 3225 HaBbIkn: AHaIN3 BaKHEHIIHX 0COOCHHOCTEH COBPEMEHHBIX
©obpasoBarenbHOro apxutektypa OC; Iponeccr! n noroku; CoCTOsHHUS IPOLECCOB U NEPEKITIOUCHHE
) Lo OTNEPALMOHHBIX CHCTEM U (DYHIaAMEHTATbHBIX IPUHIIHMIIOB
Tiporecca KoHTekcra. Anropurmsl mwianuposanus L{I1: FCFS, SJF, Round Robin, Priority. npocKTHpoBaHIA
Tapamenusm u cuaxponusauust; Kpuruueckue cexuuu u cemagopsl.
B3aumo610kupoBKH: 06HAPYXKEHHE, IPEIOTBPALICHHE U PESIOTBPAILCHUE.
Mexnpouecchoe B3aumoseiicraue (IPC); INepenaya coobuiennii u 00mas namsare.
Prerequisites: Information [Purpose: Introduce the fundamental concepts, design principles, and impls ion ge: To know and understand the basic geometric
Assurance techniques of modern operating systems. Explore the major components and functions of an  [concepts and relationships: basic definitions and theorems of
Postrequsites: copmuter operating system, including process and thread management, memory allocation, scheduling  |geometry, statements of statements, methods for constructing
network algorithms, file systems, I/O systems, and system security. Content: Introduction to Operating |the main of them, possible spheres of their applications in
Systems; OS History and Architecture. Processes and Threads; Process States and Context school mathematics.
Hardware and Switching. CPU Scheduling Algorithms: FCFS, SIF, Round Robin, Priority. Concurrency and |Abilities: using operating system tools.
software S“P_p"“ of Operating systems BD/U| 0S 30/45/0/60/15/30 Synchronization; Critical Sections and Semaphores. Deadlocks: Detection, Prevention, Skills: Analysis of the most important features of modern
the educational C 3225 Avoidance. Inter-Process Communication (IPC); Message Passing and Shared Memory. operating systems and fundamental design principles.
process Memory Management Basics; Contiguous Allocation and Paging. Virtual Memory; Page
Replacement Algorithms. File Systems: Structure, Allocation, Directory Management. File
Access Methods; File and Disk I/O Systems. Input/Output Systems and Device Management.
Security and Protection: Access Control, Authentication, Malware. Virtual Machines and
Containers. Case Study: Linux Kernel Internals.
IpepexBusnut: Maxkcarbi: OKylIbLIap/Ibl KOMIBIOTEPIIK JKerTinepi xobanay, eHrisy xoue naiiananymen  [Binimi: Kaxerrinix pecyperap iy
OnepanusbIK Kyiienep ‘TanbicThIpy. KonkabatTe xkeni yirinepin (OSI xone TCP/IP), kaTenepi aHbIKTay MeH l’!“e_”ﬂi:"i"i: Kestii KypacTBIpY/Ibl KaHE HKelli MaCeenepitt mete
TocTpekBH3NT: Ty3eTyti, MApIIpyYTTAY MeH KOMMYTALWAHI, KeNTeicTep i GaKbInay/bl, e kayincisgirin |01y Tc:
. . . B [ Marabicnl: JKenini konnanysa NpakTHKAIBIK J1aFTbICBIH
Mndopmaruka sxkobacet I [>koHe ChIMCHI3 XKeITiepiii Koca aFanjia, ecentey Kyienepi apachiHIarsl 03apa dpekerTecyre
H1 it ia 4 ATTAMES KaJTBINTacThIPY
Oy ypsicin MYMKIHIIK GepeTin npuHuMnTepi, deHTEh’TydelTl, XaTTaMaJlap/ibl JKIHE TEXHOJIOTHSIAP BT Kysiperriairi: - nipopvaika o
Y YP. . . et | kzn l(flp.an muruf-xul Ma}M\L.HbI: Komnbiotepiik xeninep Men MHTEpHET apXUTEKTypackiHa AKTAPATTHIK TEXHOMOTMSTAP CATACHIHAAFI Heriari Gitimaepre He Gony,
AMMapaTThIK- OMIBIOTEPITIC ¢ 30/45/0/60/15/30 Kipicrie. JKeri Monensiepi: OSI sone TCP/IP. KonnanGaner nenreii npotoxomnapsi: HTTP,  fyerisri ycinixrepai Tyciipe kone konaiia Gty
Garjapramaibik - |xeritep K 4304 FTP, DNS. Tacsivanaay senreiti: TCP sxone UDP, kenTertic skaHe arbiHs 6ackapy. JKeni
KaMTaMacel3 ey nenreiii: [P, MapmpyTTay anroput™maepi, IPv4/IPv6. Data Link Layer: Ethernet, ARP,
Switching. Kareni anpikray, MAC mpoTokomaps! skaHe ChIMChI3 skerninep. XKeninik agpecrey,
NAT sxone DHCP. Cokertik 6arapnamanay jkoHe KIHEHT-cepBep Oaiinanbichl. JKeniHin
enimziniri, QoS xone TpadukTi Tannay. Bpanamaysp, VPN sxoue Kayincis GaiimaHsic.
CBIMCBI3, MOOHIIB/Ii 2KOHE CCHCOPIBIK JKertiziep. Jlamymisl Tenaenumsiiap: SDN, IoT xkoHe
TpepexBH3NTHI: Iestb: O3HAKOMHTH y4alIMXCA C IPOCKTHPOBAHKEM, Peaiu3alliei i dKCIUTyaTaimei 3nanns: 3HaHHE HEOOXOMMMEIX PECYpPCoB
OnepainoHHbIE CHCTEMBI KOMITBIOTEPHBIX ceTeii. O630p MPUHIIMIIOB, ApXUTEKTYPEL, IPOTOKOIOB i TEXHOIOTHii, YMeHHSI: yMCTh COCTABIATE CCTh 1 PENIATL MPOOIICMEL CCTH;
HOCTpeKBHSH'I'bl: HPOCKT obecr ficTBHE MEKILY T cHCTEeMaMH, BKITIOUas HaBbikn: JIEMOHCTPUPOBATE MPAKTHYECKUE HABBIKH HCTIONB30BAHHUS
o npopmaruke 11 MHOroypoBHeBsIe ceresble Mozienu (OSI u TCP/IP), oGHapy»*eHHe i HCIPaBJICHHE OIIHOOK, f:m' _ _
. - b BIIAZICTH B
Annapatio- MapUIPYTH3AIHIO H KOMMYTAIHIO, yn'panncx-mc TepErpy3Koii, CeTeByI0 6e30MacHOCTh H OGTACTH HHpOpMATHIH 1 HIHOPMALIHONHbX TEXHOTOTIE, YMCT
TIporpaMmHas K k| xs Gecrip e cern. € B KOMIBIOTCPHBIC CCTH H apXUTCKTYPY OOBACHATD H TPHMEHATH OCHOBHBIE TIOHATHS
HoepiKKa OMIILIOTEPHDIE ot 50 30/45/0/60/15/30 Wnrepuera. Ceressie Mogemi: OSI u TCP/IP. Tporokonst npukianoro yposrs: HTTP,
06pa3oBaTebHOr0 cetu B FTP, DNS. TpaucnoptHstii yposerb: TCP u UDP, ynpapieHue neperpys3koii i moToKOM
nporecca nannbpiX. CereBoii yposens: IP, anropurmer Mappyrusauus, IPv4/IPv6. KananbHblit

ypoenb: Ethernet, ARP, kommyTarms. O6Hapyskenne omm6ok, nporokonst MAC 1
6Gecniposonubie cetn. Ceresas anpecauusi, NAT u DHCP. TIporpaMMupOBaHHE COKETOB
B3auMoJIeHicTBHE KIMEHT-cepBep. [[POH3BOMTENBLHOCTh CETH, KAYECTBO OOCITYKHBAHUS
(QoS) u ananus tpaduxa. Mexceresbie skpanbl, VPN u

cBa3b. becnpoBonbe,




Hardware and

Prerequisites: Operating
systems

Postrequsites: Computer
science capstone project II

Purpose: Introduce students to the design, implementation, and operation of
networks. Review the principles, architecture, protocols, and technologies that enable
interaction between computing systems, including multilayer network models (OSI and
TCP/IP), error detection and correction, routing and switching, congestion control, network
security, and wireless networks. Content: Introduction to Computer Networks and Internet
Architecture. Network Models: OSI and TCP/IP. Application Layer Protocols: HTTP, FTP,

K ge: Kn ge of the necessary resources
Abilities: Be able to create a network and solve network problems;
Skills: Have practical skills in using the network

Competencies:- the ability
to possess basic knowledge in the field of computer science and
information technology, be able to explain and apply basic concepts

software support of - |Computer PD/EC CN 30/45/0/60/15/30 DNS. Transport Layer: TCP and UDP, Congestion and Flow Control. Network Layer: IP,
the educational Networks 4304 Routing Algorithms, IPv4/IPv6. Data Link Layer: Ethernet, ARP, Switching. Error Detection,
process MAC Protocols, and Wireless Networks. Network Addressing, NAT, and DHCP. Socket
Programming and Client-Server Communication. Network Performance, QoS, and Traffic
Analysis. Firewalls, VPNs, and Secure Communications. Wireless, Mobile, and Sensor
Networks. Emerging Trends: SDN, IoT, and Cloud Networking.
MpepexBusu Makcarsi: Byl kype «3arTap HHTEpHETI», aBTOHOM/IBI JKYiielnep, CMapT Kajanap jKoHe Binimi:edge xone fog computing Ty:KbIpbIMAaMaapbix;
OnepanusuibIK Kyiienep OHEPKACINTIK aBTOMATTaHBIPY CHAKTHI KOJTaHOaIap/1a TOMCH KiJlipiCTieH, KOHTEKCTTEH OYJITTHI ecenTeyIepMeH 03apa OailIaHbIChIH; IETKi
IMocTpexkBu3nT: xabapap jKoHe HAKThI YaKbITTA JePEKTep i OHACY KOCY apKbLIbI IETKI ecernTeysiep OYITThl |apXUTeKTypanap MeH AU3aiH YIrilepiH; KOMMYHHKALHs
Hudopmarnka xobackl Il [ecenreynepi kamaii TONBIKTHIPATBIHBIH 3¢pTTeiili. CTYIEHTTEp METKi KYPBUIFbUIAPIBIH, nporokoiaapeis (MQTT, CoAP); kayinciszik, sHeprust
apanbIK GaFJapIaMaIbK KacaKTAMAHBIH XKOHE OYIITTHIK CepBEpIepIiH HHTErPpaUsChIH THIMZLTIN JKOHE TYPaKTBUIBIK KaFHIAaTTaphIH Oiy.
Oy ypaicin 3epTTEIl, ayKBIMIBUIBIKTBI, TYPAKTBUIBIKTBI, KAYiIICi3 /KT KOHE SHEprus THIMALTIriH HMxempiniri:edge KypsUFbUIapbIH, apalbIK GaFapIaMaibik
AnnapaTThlk- Hepudepusinbik BellT| PE 30/45/0/60/15/30 KapacTsipajibl. Ma3smynbi: Edge sxone Fog Computing Garaapiamaceisa Kipicre. Byt JKacaKTaMaHBI JKoHE OYITTHIK CEPBUCTEPIIi HHTCTPalMAIaY;
OGarjapiaMaitbik  |ecenreyiep K 4304 ecenTeyIepMeH CATBICTBIPY: apTHIKIIBLTBIKTAp MeH mekTeynep. Edge skyiienepine apHanran  |HAKTBI yaKbITTars! epeKTepsi exey meH edge-Al
KaMTamachls €Ty apXUTeKTypaJap MeH Au3aiiH yirinepi. Oprama GariapiaMaibik Kypail JKoHe KOMMYHHKaLUs |WenriMepin KotaHy; Ky Helmik apXUTeKTypaiap/bl Taiay
nporokonaapsl (MQTT, CoAP sxone 1.6.). Edge KypbUIFBICHIHBIH annapaTThiK Kypajiapsl JKOHE THIMI IIeITiMep YChIHY.
JKOHE oneparusbIK Kyiienepi. Illerreri pecyperapist 6ackapy kone xocnapiay. Hakrer JlaFbIChIIIETK] pecypeTapibl 6acKapy jkaHe Kocnapiay;
yakbITTars! enjey skone werteri Al. Edge-Cloud sinThiMakTacTsIK yirizepi. Edge edge-cloud BIHTBIMAKTACTBIK MOJICIIB/ICPiH iCKe ackIpy;
OpTanaphIHIaFkl KaYiNci3aik JKoHe KYNUATBLIBIK. AKay/apra TO3IMIUTIK, TYPaKThUIBIK KOHE  |KayiNci3aik MeH KYMUsIBUIBIKTEI KAMTaMACHI3 €Ty; aKayIapFa
TpepexBH3NTHI: Lesb: B 5T0M Kypce paccMaTpHBaercs, Kak depuii T 3 termnn edge u fog computing; X B3aHMOCBS3b C
OHCPEHHOHHHC CHUCTEMbL obJauHbIe BBIYHUCIICHUS, obecrieunBas KOHTEKCTHO-3aBUCHMYIO 06pa60‘r|<y JIaHHBIX B PEKHUME 001auHBIMU BBIYHMCIICHUSMH; apXHTEKTYPBI U 11abII0HBI
MocrpexBusuthi: [IpoekT [peanbHOro BpPeMEHHU ¢ HU3KO# 3a/Iep/KKOH B TaKHX NMPUIIOKEHHUAX, Kak MHTepHeT Bemeid, TIPOEKTHP d; eM; KOMM
o npopmaruke 11 ABTOHOMHBIE CHCTEMBI, YMHBIE TOPOJIa H MPOMBILILTIeHHas aBromatnsanus. Ctynentst usyuar |nporokonst (MQTT, CoAP); npunuumne! GesonacHocty,
Annapatio- HHTErPaIuio nepupepHitHbIX yCTPOHCTB, MPOMEKYTOUHOrO IPOrPAMMHOTO 00eCTICeH s H  [9Heprod()heKTHBHOCTH H YCTOHUHBOCTH.
nporpaMMHas Nepripepiissic k| ey 06/1auHBIX 6IKEH/I0B, A TAKXKE PACCMOTPSAT BOIPOCK! MACIITAGHPYEMOCTH, ] YMEHljlﬂ.yMCHl/lC uHTcrpupf)BaTb ncpmbcpfml—mc yerpoiicTea,
noepiKKa 30/45/0/60/15/30 oTlcdsoy(,Touqusocm 6esomacnoctn u suHeprodpdextusroctH. Coepxanue: Beenenne 8 [mpomexyrounoe I1O i 06adHble CepBUCHI; TPHMEHATH
0GpA3OBATENBHOTO BBIMHCICHHA B 4304 pHGepHITHBIC 1 T Cj c : MeTO/Ibl 06pabOTKH IaHHBIX B PeallbHOM BpeMeHH 1 edge-Al;
npoecca NPEMMYIIECTBA U OTPAHHYECHHUS. APXUTEKTYPBI H 1 IPOEKTUP epnit AHANIM3UPOBATH APXHTEKTYPHI U MPEJIATaTh ONTHMAbHbIE
cucteM. [IpoMexyTodHOe IpOrpaMMHOE 0becriedeHie H POTOKOJIBI CBA3H (MQTT CoAPu [pemeHus.
T. 1.). AnmapaTHoe 00! H onepa 1€ CHCTEMbI TIepHd) YCTPOHCTB. Hapbiku HABBIKOB YT "
Vi pecyp ML p Ha q OBpaboTka IaHHBIX B peaTbHOM 1L p pecypcoB Ha nepudepHu; peannsaiuu MojeneH
BpeMel—m M MCKYCCTBEHHBIII HHTEIUIEKT Ha nepud)spym Mogenu cOBMeCTHOIT paBoThl Bus edge-cloud; 06 HH
Prerequisites: Operating Purpose‘ This course explores how edge (,omputmg complements cloud computing by Knowledge:knowledge of edge and fog computing concepts;
systems enabling low-latency, context-aware, and real-time data processing in applications such as the [their relationship with cloud computing; edge architectures and
Postrequsites: Computer |Internet of Things, autonomous systems, smart cities, and industrial automation. Students will [design patterns; communication protocols (MQTT, CoAP);
science capstone project Il [explore the integration of edge devices, middleware, and cloud backends, and consider principles of security, energy efficiency, and system resilience.
scalability, resiliency, security, and energy efficiency. Content: Introduction to Edge and Fog |Ability:ability to integrate edge devices, middleware, and cloud
Hardware and Computing. Comparison with Cloud Computing: Benefits and Limitations. Architectures and |services; apply real-time data processing and edge-Al
software support of | Peripheral PD/EC pC 30/45/0/60/15/30 Design Patterns for Edge Systems. Middleware and Communication Protocols (MQTT, solutions; analyze system architectures and propose effective
the educational Computing 4304 CoAP, etc.). Edge Device Hardware and Operating Systems. Resource Management and designs.
process Scheduling at the Edge. Real-Time Processing and Al at the Edge Edge-Cloud Collaboration  |Skills: developmem of skills in edge resource management and
Models. Security and Privacy in Edge Environments. Fault Tolerance, Resilience, and heduling; ing ed; loud collaboration models;
Monitoring. Case Studies: Smart Cities, Autonomous Vehicles, Healthcare. Energy Efficiency |ensuring security and privacy; designing fault-tolerant and
and Sustainability in Edge Architectures. observable systems.
C ies:ability to p ionall; apply cdgc computmg
TpepexBu3uT: Maxkcatpi: CTyACHTTEp/Ii APEKTEP/Ii BU3YaTH3ALHAIAYIBIH TCOPHSIBIK KOHE MPAKTHKAIBIK Bmml JIEPEKTEP/Ii BU3YaIH3ALHAIAYIBIH TCOpl/mHHK
MamanzsIKKa Kipicre HerisjiepimMen TanbICTRIPY. Kypieni nepextepiti THiMIi KeTKi3y YIlliH BU3yasibl KaGbuiaay, Heri3[epin; BU3yansl KaOblIay, Tu3aifH xKoHe 3apa
TlocTpeKBH3HT: AlaM MeH |/IH3aiiH JKoHE 03apa dpeKeTTecy MPHHIHITEPiH Yiipery. CTyeHTTep 3aMaHayH Kypaiiap MeH |opeKerTecy KaFuIaTTaphiH; AepeKTep TYpiepi MeH BH3YallIbl
KOMIBIOTEPJIiH 03apa KiTanxaHanap/isl naiianana OTIPHII, SPTYPI JOMEHIEPE ACPEKTEP KUBIHBIHBIH KOPHEKI  |KOATayTap/bl; BU3yalH3alus Kypaigapsl MeH
. apekerTecyiHe Kipicre KepiHicTepin jxobanay/bl, eHrisyi xone Garanay/sl yiipereni. Masmynbi: Jlepexrepai KiTanXaHaJapbIHBIH MYMKiHIKTEpiH Gity.
Oxy ypaicin Ilepexrepni BH3yaIH3aLsIayFa Kipiciie xoHe OHBIH MH(pOpMaTHKajarsl porii. Kabbuay, TaHbiM skoHe  |Mkemaiiri:kypaeni fepektepai Taniay skoHe o1apisl THIM
AmnapaTThIK- BIyamALS- Bell/T( DVN 30/45/0/60/15/30 obanay npuHIHNTEpi. JlepeKTep TYpepi kaHe BU3yal bl KoATaynap. Busyanusaums BH3yAJIBI TYPJE YChIHY; COliKeC BU3yaIu3aius dAicTepin
©GarapnamanbIK K 4305

KaMTamachl3 eTy

TTayJIbIH Herinepi

Kypaliapsl MeH JkaKraynapel (Mbicanbl, D3.js, Plotly, Tableau). Tyc Teopuschl, THorpadus
JKOHE MaKeT Au3aifHbl. Busyanusauus yiuia gepexTep/i TYpIeHIIpY KoHe allIblH ala OHIey.
VakpITIIa jKOHE KEHICTIKTiK MOIiMETTep/li BU3yann3anusiay. IHTepakTHBTI
BU3YaITH3aLHAIAD KOHE Maiifananymbl uuTepdeiicrepi. Bakbliay TaAKTACHIHBIH AH3aHHBI
JKOHC HAKThI YAKBITTAFbI BU3YaH3alus. MojliMeTTep MCH NPe3eHTAlUA djlicTepiMeH
anrimeney. Keprekinikrepai Garanay sxoHe cbiHay. Busyanmsanusaars! KOIDKeTIMAUIIK XkoHe

TamJIay; HHTCPAKTUBTI BU3YalIM3alMsAIap MeH GaKbuiay
TaKTalaphIH XK00aIay XKOHE SHTI3Yy.

JlarabIChI:IePEKTEP/Ii ATIBIH ala OHJEY KOHE TYPICHIIPY;
YaKBITIIIA JKOHE KEHICTIKTIiK IepeKTep/li Bu3yann3alusiay; Tyc,
‘THIOrpadus KOHE MAKeT NPUHIHITEPIH KOIIaHY;
BU3YaIM3alHAIAP B! Oaranay KoHe TECTiley NaF/IbLIaphiH




Ipep
B CTICIHATTLHOCTH
TocTpeKBH3UTHI:
Baenenue Bo
BBaHMO}JeﬁCTBMe YeJI0BEKa

3UTHI: |

Heas: Io Th CTY/ICHTOB C TEOPETHYECKMMHU M TIPAKTHIECKUMH OCHOBAMH
BU3yaIM3alUA JaHHBIX. OOyunTh NPHHIMIIAM BU3YATbHOTO BOCHIPHSATHS, TH3aiiHa 1
B3aumozelicTaus 15t 5PHEKTUBHOI Nepesiaun CIOKHBIX AaHHbIX. CTYEHTbI yyaTcs
MPOEKTHPOBATh, PEATH30BBIBATH U OLEHHUBATH BU3yallbHbIE MPEICTABICHUsS HAOOPOB TAHHBIX
B PA3/IMYHBIX 06/1aCTAX C HCTIOJb30BAHHEM COBPEMEHHBIX MHCTPYMEHTOB M GHOIHOTEK.

3HAHHSA:TCOPCTHICCKUE OCHOBBI BU3YaIN3aIMHI TAHHBIX;
TIPUHIKIIEI BU3YaIbHOTO BOCIPUSTHS, IU3aiiHa 1
B3aMMOJICHCTBHSA; THIIBI IAHHBIX H BU3YalbHBIC KOXUPOBKH;
BO3MOKHOCTH COBPEMEHHBIX HHCTPYMEHTOB H OHOIHOTEK

Annapatio- BH3YATH3AIHH.
TporpaMMHas OcHOBBI vk | ovp 1 KOMITbIOTEpa Conepwanne: Beenenie B BU3YAIM3ALIIO JQHHEIX W € POl B nuopmaruke. [Ipunumns | Vmenusi:yMeHne aHaTH3HPOBATH CIIOKHBIC JiaHHEIC 1t
noepiKKa BU3yaM3aLIN B 4305 30/45/0/60/15/30 BOCHP?HTH}{, nos3Hauus u ausaiina. Tums IlaHH.le M BU3YaJIbHbIC KOAMPOBKH. MHCTpyMeHTbI  [3())eKTHBHO NpeACTaB/sTh HX B BU3yalbHON (opme;
06pA3sOBATEIBHOrO | MAHHBIX u dpeiiMBopky Bu3yanusaiuu (Hanpumep, D3 js, Plotly, Tableau). Teopus Bera, BBIOHPATH MOIXOAIINE METOJIbI BU3YaH3aIlHH;
npoecca ‘Tunorpaduka u ausaiin Makeros. ITpeoOpasoBanue u npeaBapuTenbHas 00paboTKa JAHHBIX  |TIPOSKTHPOBATH M PEATH30BBIBATH MHTEPAKTUBHBIC
U1 BU3yalu3aui. Busyannsaiis BpeMEHHBIX H POCTPAHCTBEHHBIX JaHHBIX. BH3YATH3AIIHH U TAHETH MOHHTOPHHTA.
VHTepaKTHBHBIC BU3YaIM3alUH 1 [OIb30BaTebckue nHTepdeiicsr. [IpoekTHpoBanue HaBpikn:)OpMUPOBAHHE HABBIKOB TPEIBAPHTEILHOM
HH(OPMAIHOHHBIX MaHE/ICH i BU3yaln3aius B peabHoM Bpemenn. [loBecTBoBaHHE ¢ 06paboTkH 1 TpaHCHOPMALMH JAHHBIX; BU3YATH3AIHH
HCIIO/Ib30BAHMEM JAHHBIX H METO/bI pe3eHTauui. OLEeHKa U KPUTHKA BU3yaIH3aLuii. BPEMEHHBIX H IIPOCTPAHCTBEHHBIX JAHHBIX; TPHMCHCHHS!
Prerequisites: Introduction |Purpese: To introduce students to the theoretical and practical foundations of data Knowledge:knowledge of theoretical foundations of data
to specialty visualization. To teach principles of visual perception, design, and interaction to effectively visualization; principles of visual perception, design, and
Postrequsites: communicate complex data. Students learn to design, implement, and evaluate visual interaction; data types and visual encodings; capabilities of
Introduction to Human- representations of data sets in a variety of domains using modern tools and libraries. Content: |modern visualization tools and libraries.
Computer Interaction Introduction to Data Visualization and Its Role in Computer Science. Perception, Cognition,  [Ability:ability to analyze complex datasets and present them
Hardware and and Design Principles. Data Types and Visual Encodings. Visualization Tools and effectively through visual means; to select appropriate
software support of - Foundations of PD/EC FDV 30/45/0/60/15/30 Frameworks (e.g., D3.js, Plotly, Tableau). Color Theory, Typography, and Layout Design. visualization techniques; to design and implement interactive
the educational Data Visualization 4305 Data Transformation and Preprocessing for Visualization. Visualization of Temporal and visualizations and dashboards.
process Spatial Data.Interactive Visualizations and User Interfaces. Dashboard Design and Real-Time |Skills:development of skills in data preprocessing and
Visualization. Storytelling with Data and Presentation Techniques. Evaluating and Critiquing |transformation; visualization of temporal and spatial data;
Visualizations. Accessibility and Ethics in Visualization. application of color theory, typography, and layout design;
evaluation and testing of visualizations.
C ies:ability to p ionally develop high-quality
TlpepexBU3NT: Makcatsi: XKacan el HHTeIICKT (Al) canachiHIarbl aIbIHFBI KaTapiibl a3ipaemenepi Binimi:kacan bl HHTEIUICKTTiH 3aMaHayH GarbITTapbIH;
MamanzsIKKa Kipicre 3epTTen, crynentrepre Al kyp kipicrie PiHEH ThIC 3eprrey pi |Teperaerin okbity (RL), Tycinmipinerin Al (XAI),
TlocTpeKBH3HUT: AlaM MeH [MCH KOJIaHOabI d/ticTepMeH TaHbicy. Kypce aiiHanMaibl TakbIpBITap bl KAMTHIIBL, COHBIH  |BIKTHMAIIBIK rpaHKaIbik MOJCIbCD, TAOHFH TiLi oHuIeY,
KOMIBIOTEPJIiH ©3apa iminze TepenaeTiaren okbITy, Tycingipinerin Al (XAI), pikTiMan rpadUKanbik MOJENbACP,  |KOI areHTTIK Kyiienep sxkoHe Al STHKAChIHBIH Herisri
apekerTecyine Kipicre ‘Taburu TiAI TYCiHY, KOIT areHTTiK Kyiienep sxkone Al aTukacsl. Masmymnsi: Kipicre xone YFBIMIApBIH Giy.
Oxy ypaicin Kacaner KypeTsin KypblibiMbl; Al Tpenarepi. Oe6nerTepi moity jkoHe 3epTTey dicTemec. MKeMITIri:FHUTBIMI 0/Ie0HETTeP/ CHIHU Tallay; abIHFbI
AmnapaTThIK- MHTEIIEKT Bell/T | ZhISO 30/45/0/60/15/30 Tepenzerin okpity (RL) Herisaepi. Casicat rpagueHTTepi xoHe Q-OKbITY aNropuTMAEpi. Katap:sl Al aJlicTepiH CalbICTBIPY JKaHE KOIaHY; 3epTTey
Gar;apiaMaiblk | CanachlHiarst K| T4305 Tycingipinerin Al xoHe HHTEpTpeTarmanay amicrepi. TpancopmaTopiapMeH TaGHFH TiMAi  |Maceenepis TYKBIPEIMIAY, HOTHKCETCP/i HHTCPIPETaHATAY
KAMTaMachbl3 €Ty | O3bIK TaKbIpbIITap onztey. I'pauKaibik HeHPOHIBIK Keliiep KoHe KyPBUIBIMIBIK OKBITY. BIKTHMAIIBIK JKOHE aKaJEMHSIIBIK [IPE3CHTALISIAD AaiibIHay.
Mojienbiep kone baitec skeninepi. Kem areHTTik xKyiienep koHe oifbiH-TeopHsiibik AW Jlagabicbrkypaeni Al MoxenbaepiMeH skymbic icrey; RL
Kapchliac MalMHaHbI OKBITY XkaHe Kayincisik. JKacan bl MHTEIUIEKTTIH JIeyMeTTiK anropurmiepi (Q-learning, policy gradients) icke aceipy; XAl
acepriepi XKoHe ITHKAITBIK KHBIHIBIKTap. O1e0neT motyiapbl GONBIHIIA CTYACHTTEPIiH QJicTepiH KOIIaHy; 3epTTey HOTHIKeNepiH jKa30alia sKoHe
TIpe3eHTalHsAIaphI. aybI3lIa TYPJIe YChIHY JaF/IbIapbiH KaJIbIITaCTBIPY.
Tpepexsusurel: Beenenne ([esb: O3HaKOMIECHHE CTYIEHTOB C TIEPEJIOBBIMH Pa3paboTKaMK B 00IACTH HCKYCCTBEHHOTO | 3HAHMSI:COBPEMEHHBIE HATIPABIIEHUS HCKYCCTBEHHOTO
B CHIELHMATBHOCTD nnremiekTa (MH), 3HakoMCTBO ¢ TEbCKMMH P u MHTEJUIEKTa; OCHOBBI YriTybiieHHOro o0y4enus (RL),
TlocTpeKBU3HTHI: NPUKJIATHBIMH METOJIAMH, BBIXOIAIIMMH 33 PAMKH BBOJIHOTO Kypca 1o MU, Kype obwscHIMoro MM (XAI), BeposTHOCTHBIX rpaduuecKix
Bsezenue Bo OXBATHIBACT YEPE/YIONINECS TEMBI, BKIOUas IITy00Koe 00yUCHHE C MOIKPEIICHHEM, Moyiereii, 06pabOTKH eCTECTBEHHOTO A3bIKA, MHOT0ATeHTHBIX
AnmapaTHo- I fictBre 00BsC it UM (XAI), BeposiTHOCTHBIE Tpad) e MOJIEIH, TIC €CTECTBEHHOTO  [cHcTeM u 3Tk UL
nporpavmas POABHHYTLIE 1 KOMIbIOTEpa S3bIKA, MHOTOAreHTHBIE cHcTeMbl i 5TuKy WM. Conepikanne: Benenne u CTpyKTypa Kypea; | YMeHusi:yMeHne KpHTHYECKH aHAI3HPOBATE HAyHYIO
ToepiKKa TeMBI B 0071aCTH MUK | PTOI 30/45/0/60/15/30 Tennenmu B o6mactn UM, O630p THTEpaTyphl H METOIONOTHA HCCe10BaHHi. OCHOBBI THTEpaTypy; CPABHHBATH M IPHMEHATH MIEPEIOBBIC MCTOMTBI
oGpasoBaTeNBHOr0 HCKYCCTBEHHOTO B 4305 riy6okoro o6yuenus ¢ noakperenneM (RL). ['pajiMeHTs! NOMHTHKH 1 alropHTMbI Q- WH; popMyIHpoBaTh HCCIIEA0BATENLCKIE 3a1a4H,
nporecca ATEIeKRTa 06yuenus. OGwscHnMbIil UM 1 MeTob1 HHTEpIpeTHpyeMocTH. OGpaboTKa eCTECTBEHHOTO  |MHTEpIIPETHPOBATh Pe3y/IbTaThl M TOTOBUTH aKaJeMHUCCKHE
s13bIKA C TOMOIIBIO MpeoOpasoBaTeneil. [padoBbie HEHPOHHbBIE CETH H CTPYKTYPHPOBAHHOE MPE3eHTAlHH.
oby4cHue. BeposTHOCTHEIC MOJie/H 1 GaiieccOBCKHE ceTH. MHOTOareHTHBIC CHCTCMBI H Hasbiku:opMHPOBaHHE HABBIKOB PAbOTBI CO CIIOKHBIMHI
‘Teoperuxo-urposoii M. CocrazarenbHoe e 0byuenue u eTh. Brnsinne Mozensimu MU peanisaniy anropuTMoB 00ydeHHs ¢
MU Ha obmecTBO 1 dTHUeCKHE MPodIeMbl. CTyIeHUeCKHE NPEe3eHTaIlHH 0030pOB JHTepaTyphl. [noakperuiennem (Q-learning, policy gradients); mpumenenus
Prerequisites: Introduction [Purpose: Explore cutting-edge developments in artificial intelligence (Al), offering students  [Knowledge:knowledge of current trends and advanced topics
to specialty exposure to contemporary research problems and applied methods beyond the scope of an in artificial intelligence; fundamentals of reinforcement
Postrequsites: introductory Al course. The course covers rotating topics including deep reinforcement learning, explainable Al (XAI), probabilistic graphical models,
Introduction to Human- learning, explainable AI (XAI), probabilistic graphical models, natural language natural language processing, multi-agent systems, and Al ethics.
Computer Interaction understanding, multi-agent systems, and Al ethics. Content: Introduction and Course Ability:ability to critically review research literature; compare
Hardware and Advanced Topics Framework; Al Trends. Literature Review and Research Methodology. Deep Reinforcement  |and apply advanced Al methods; formulate research problems,
software support of in Artificial PD/EC ATAL 30/45/0/60/15/30 Learning (RL) Foundations. Policy Gradients and Q-Learning Algorithms. Explainable Al and [interpret results, and deliver academic presentations.
the educational Intelligence 4305 Interpretability Techniques. Natural Language Processing with Transformers. Graph Neural ~ |Skills:development of skills in working with complex AT

process

Networks and Structured Learning. Probabilistic Models and Bayesian Networks. Multi-Agent
Systems and Game-Theoretic Al. Adversarial Machine Learning and Security. Societal
Impacts of Al and Ethical Challenges. Student Presentations of Literature Reviews.

models; implementing reinforcement learning algorithms (Q-
learning, policy gradients); applying XAI techniques;
icating research findings in written and oral forms.

Competencies:ability to understand and apply cutting-edge Al
research; capacity for responsible decision-making considering




Mpepexsusut: Jlepexrepi
BH3YaIIH3ALHA-TIAY/BIH

Maxcatbi: Kype MpakTHKAIBIK ecenTey KOHTEKCTiHIC BIHFiTBUTBIK, KOTHUTHBTIK
MOJIenb ey, KOMKETIMALITIK JKOHE alaM MEH KOMITBIOTEP/IIH 03apa dpeKeTTecy IPHHIMITEpiH

Binimi:HCI-1iH Heri3ri KarnnaTTapbis; naiilananymbra
GarpITTAIFAH AM3AlHH YFEIMIAPBIH; KOTHUTHBTIK MOJC/IBACD

Herisaepi KOIIIaHy apKbUIbl CTYJICHTTEPIiH Taiilaanyibira OarbITTaFan nHTepdeiictepi xobanay, — |MeH azaM MYMKiHIIKTepiH; KOJDKeTiMIiTK, oMGeban u3aiin
TMocTpexBusu NPOTOTHITIH kacay JKoHe Garanay KaGinerin rambiTyra Garprrranrad. Masmynsr: HCIskoHe  |3oHe naiifanany bIHFAMIBUIBIFEIH Oaranay Herizaepin Gity.
. Azam MeH TpaKTHKa maiianany NPUHIKNTEPIHE Kipicre. ATaMHBIH MYMKIHIIKTEpi, KOTHUTHBTI Mozenbaep skone | MIKeMIiniri:maiiiaanys! TaTanTapbiH XHHAY KOHE TAIIay;
Oxy ypaicin KOMIBIOTEPIR naiilananybIHbIH Mile3-KyJIkbl. [aiiananyuisira GarbiTTanran Ausaiin npoweci xame nutepdeiicrepai Kkobanay KoHe POTOTHIITEY; IBPUCTHKAIBIK
AmnapaTThIk- o3apa Bell/T| AKOA 30/45/0/60/15/30 Tananrap sl skunay. [IporotunTey aicrepi koHe e3apa apekerrecy criunbaepi. Mnrepdeiicti |Garanay Men Koigany MyMKiHAiris TecTineyi xyprisy;
Garzapramatbik opekerTecyitie K [K4306 obanay GoiibIHIIA HYCKayJIap KOHE IBPHCTHKAIBIK Garanay. KoljaHy MyMKiHAiriH Tekcepy [HOTIOKENEp Talarl, Heri3eNreH yeblHbicTap 6epy.
KaMTamacel3 ery xipicre amicTepi xone aepexTepsi Tanaay. Komkerimainik skone ombeban musaitn. HCI-neri JIaF/bICKI:OPTYPII IPOTOTHIITEY JAICTEPiH KOJAaHy; e3apa
9THKaJIBIK oiinap. KopbIThIHIBI 7k00a pe3eHTalMsAIaphl koHe HHTepdeiicTi Oaranay. QpEeKeTTeCy CTHIIbIEPIH iCKe achIpy; NaiiianaHyIbl
3epTTey/IepiH YIbIMIACTBIPY; TECT ACPEKTEPiH OHJICY KIHE
KOPBITBIH/IbI ECENTEP JAHbIHAAY NAFABLIAPBIH KAIBIITACTBIPY.
Kysiperriiri:komxerimai, THiMIi KoHe STHKAIBIK TYPFBIIAH
Tpepexsusutei: OcroBsl | Ien: Kypc HanpaiieH Ha pa3BUTHE Y CTYICHTOB CIIOCOOHOCTH MPOEKTHPOBATH, CO31aBaTh  |3HaHmus:0cHOBHBIE npuHumTsl HCI; koHuenm
BU3YATH3ALMH JAHHBIX MPOTOTHITBI H OLCHHBATH MOJIb30BATENbCKHE HHTEP(EH s TT0JTB30BATEIHCKO-OPHCHTHPOBAHHOTO JTH3aiiHa; KOTHHTHBHBIC
HOCTPQKBHSH'I'I)I: lOSﬂsHHHTK, KOTHHTHBHOT'O MOJEIHUPOBAHMS, JOCTYITHOCTH U BKaﬂMoﬁsﬁCTBHﬂ 4eJIOBEKa ¢ MOJEIH ¥ BO3MOKHOCTH Y€JI0OBEKA; OCHOBbI IOCTYITHOCTH,
TpoussoacTeeHHast KOMIIBIOTEPOM B IPAKTHYECKOM KOHTEKCTEe it. Ci B B YHUBEPCAILHOTO /IM3aiiHa M OIICHKH Y100CTBA HCIIOMB30BAHHA.
AnmaparHo- Brexerme 50 NpakTHKA BHE H " 103a0mmnTH. BosmoxkHOCTH uenoBeka, | Ymenusi:ymenne conzan, M aHAIH3HPOBATh
nporpaMMHas . KOIrHUTHUBHBIC MO/ICJIN U MTOBE/ICHHUE I10JIb30BATEIICH. Hpouecc TIPOEKTHPOBAHUS, TI0/Ib30BATEILCKHE TPEOOBAHUS, IPOCKTHPOBATH H
ToepIKKa Baaunmoneiicrare | TIJVK [VVChK| 30/45/0/60/15/30 OpHCHTHD 0 Ha TOJT30BATEINs, H cOOp TPEO! it. MeTO/TBI POTOTHITHPOBAHHA M |IPOTOTHIIHPOBATE HHTEP(EHCE; TIPOBONTE IBPHCTHUCCKYIO
oGpasoBaTeNBHOr0 ernoseka u B 4306 CTHJIM B3aMMOJCHCTBHSL. PeKOMEH ALK 110 TIPOEKTHPOBAHMIO HHTEPDEicoB 1 OLICHKY H TECTHPOBAHHE y100CTBA HCIIOB30BAHHSE;
nporecca KoMmbroTepa 9BPUCTHYCCKAs OLEHKA. METO/Ibl TECTHPOBAHHS F03a0HIMTH 1 aHAIH3 JAHHBIX. JIOCTYIIHOCTb |aHaIM3HPOBATh PE3yJIbTAThl K (JOPMYIHPOBATH PEKOMEHJIALIHH.
M YHMBEPCANbHBIN JU3aifH. DTHYECKHE aCTIEKThI YETOBEK 0 B3aUM HCTBHS. Hasbikn: HaBBIKOB METO/10B
HToroBeie npe3eHTaIMi MPOCKTOB 1 OIIeHKa HHTep(eiicoB. NPOTOTUITHPOBAHMUS; PEAIN3aLliH CTHIICH B3aMMOICHCTBU;
OpraHM3all{H TOJIb! ITEITBCKUX it; 06paboTKH
IAHHBIX TECTUPOBAHHUSA U TIOATOTOBKH OTYETOB.
Prerequisites: Foundations [Purpose: The course aims to develop students’ ability to design, prototype, and evaluate user- [Knowledge:knowledge of core HCI principles; user-centered
of Data Visualization centered interfaces by applying principles of usability, cognitive modeling, accessibility, and  |design concepts; cognitive models and human capabilities;
Postrequsites: industriall |human-computer interaction in practical computing contexts. Content: Introduction to HCI fundamentals of accessibility, universal design, and usability
practice and usability principles . Human capabilities, cognitive models, and user behavior. User- evaluation.
centered design process and requirement gathering. Prototyping techniques and interaction Ability:ability to elicit and analyze user requirements; design
Hardware and Introduction to styles. Interface design guidelines and heuristic evaluation. Usability testing methods and data |and prototype interfaces; conduct heuristic evaluations and
software support of Human-Computer |PD/EC IHCI 30/45/0/60/15/30 analysis. Accessibility and universal design. Ethical considerations in HCI. Final project usability testing; analyze findings and provide evidence-based
the educational Interaction 4306 presentations and interface evaluation. recommendations.
process Skills:development of skills in applying prototyping
techniques; implementing interaction styles; conducting user
studies; processing usability data and preparing evaluation
reports.
Comp ies:ability to p ionally design ibl
Mpepexsusurt: Jlepexrepai (Makcearsi: OKyuibuiap KOMIIbIOTEPIiK rpadMKaHbIH MATEMATHKAIIBIK XKAHE alIrOPUTMIIK Binimi:kommboTepiiik rpadKaHbIH MATEMATHKAIIBIK KOHE
BH3YalIM3alHA-TaY/IbIH Heriznepin MeHrepeni. Kype 2D/3D kepcery, KoJeHKeney jKoHe aHUMAIMSHBI KaMTHIBI, anropuTMIIK Heriznepin; 2D xkone 3D TeoMeTpHANBIK
Heri3aepi COHBIMEH KaTap HHTePaKTUBTI rpapuKaHsbl a3ipiey ToKipHOECiH KaMTaMachl3 eTeTiH TypieHaipyepai; kepcery KyObipbinbiH (rendering pipeline)
IMocTpeKBU3NT: OHIIPICTIK |MpaKTHKATBIK Tancepmanap. Masmynbi: CSE 455 koMnbioTepiik rpaMKaHbIH Herisri HETi3Ti Ke3eHICPiH; pacTpH3alisA, KOJICHKENeY JKoHe
TPAKTHKA TIPHHIMNTEPIH 3ePTTEiili, TeOMETPHSANBIK TYPJICHIIpY/Iep/IeH (aynapy, alHaIIbIpY, AHUMALMSHBIH 0a3albIk KaFugaTTapbiH Oiry.
Oxy ypaicin macirabray) 2D sxone 3D opmaThisia KyObIpIap/abl KOPCETyAiH KypAeiirine aeiin MKemiiri:reoMeTpHsIIBIK TYpIIeHAIpYIep A icke achipy;
AmmapaTThIk- Kommproteprix BellI'T | KGK 30/45/0/60/15/30 MaHBI3/1bl TAKBIPHINTAP/IB! KAMTHIBI. CTyCHTTEp FeOMETPHSIIBIK ACPEKTEP i IMKCENepre  |[KepceTy KyObIpbIH KOJIaHy; KeJeHKeney Mozenbaepin (Phong,
OGarpapnamaneik  [rpagukara kipicne | K 4306 TYpJIeHipyTe apHATFAH PAaCTPH3ALMS JICTEPiH 3epTTeiii, skapbik scepiepin nmutanusiay  |Blinn-Phong) maiinanarmy; OpenGL Hemece DirectX cusikTh
KaMTaMacel3 ery yutin opTypii KeseHkeney Mozienbaepin (Phong, Blinn-Phong) seprreiini xone OpenGL rpadukaibik APl KoMeriMeH HHTepaKTHBTI rpaduKaIbIK
Hemece DirectX CHAKTBI Canaibik CTaHAAPTTh rpaduKatbik API apKbuIB! OCBI KOCBIMIIIANAP/IBI d3ipIey.
TY)KbIPBIMIAMaIap Ikl XKY3ere ackpy/ibl yiipenesi. Kypc conbiMen Katap KHCBIK 7koHe OeTTik | JJa¥abIChl:reOMETPHSIBIK JAePeKTep i MHKcenepre
keckinzgepai (Bezier, B-cruiaiiinap) eHrisezi xoHe aHUMALHs TEXHUKACBIHBIH HETi31H TYpIEHIpY; KHCBIKTap MeH Gertepai (Bezier, B-crunaitinap)
KaMTaMachl3 eTe]li, CaifbIll KeNreHIe, CTYICHTTEp/li HHTEPaKTHBTI JKoHEe KOpHEKi rpadukanbik |Moaenbaey; 2D/3D anuMaLus 3eMEHTTepiH Kypy;
Mpepexpuzutbi: OcHoBbl  [Ilesb: CTYICHTE H3YYalOT MATEMATHUECKHE H AITOPHTMHUCCKHE OCHOBBI KOMITHIOTEPHOH | 3HAHMSI:MATEMaTHUYECKHE H allTOPHTMHYECKHE OCHOBBI
BH3YallM3alliH JJAHHBIX rpadukn. Kypc oxsarsiBaer 2D/3D-peHiepuHr, WeiIuHT i aHUMALIHIO, & IPAKTHYECKHE KOMIbIOTepHOiT rpadukm; 2D i 3D reomerpiueckue
IocTpeKkBU3HTHI: 3aJaHMs IAI0T ONBIT pa3paboTku nHTepakTuBHON rpaduku. Copepxanne: CSE 455 npeodpa 3 O srans rpad) oro i
Tpow3sBoaCTBeHHAs paccMaTpHBACT OCHOBHBIC MPHHIMMITEI KOMITBIOTEPHOI papuKH, OXBATHIBASs TAKHE BAXKHbIC  |0a30BbIE NPHHIMIBI PACTEPH3AMH, 3ATCHEHHS H AHUMAITHH.
Anmnaparso- NPAKTHKA 'TeMBI, KaK FeoMeTpUUecKue npeobpasopanus (rep 2 MACIIT: ) |YMennsi:ymenue peann3oBbiBaTh TeOMETPHYECKHE
porpaMMHas Beesichiic B vk | vie B 2D 1 3D, a TaKKe TOHKOCTH KOHBEHEpoB penyiepinra. CTY/ICHTBI YTIIyOATCs B MCTOMIBI npeoGpa ; IPUMEHSATB Tpad Hii KOHBEHEp;
noepiKKa KOMITBIOTEPHYIO B 4306 30/45/0/60/15/30 pacTepmau:m Juist npeOﬁpan)BaHMﬂ TEOMETPUYECKUX JIAaHHBIX B IUKCEJH, H3y4aT Pa3HIHbIe HC?‘IOJ‘I!:SOBaTb Mozenu ocBerenus i 3atenenus (Phong,
oBpasoBaTenbHOro  |rpaduky Mozenn meiiannra (Ponra, b. ®oHra) Ut CBETOBBIX Y(EKTOB H Blinn-Phong); pa3pabarsiBaTh HHTEpaKTHBHBIC rpaduyueckue
npotecca Hay4Jarcs p IBAaTh 3TH C MCTIOJIB! M CTAHAPTHBIX Tpad % TIPH. C HCIIQ OpenGL nin DirectX.

API, rakux kak OpenGL nmn DirectX. Kypc Takke 3HaKOMHT C PE/ICTABICHUSIMH KPUBBIX 1
noBepxHocteii (kpusbie besbe, B-cruaiinbr) 1 3aK/1a/1bIBACT OCHOBBI METOIOB AHHMALIMH, YTO
B KOHCYHOM HMTOTE MO3BOJIACT CTY/ICHTAM CO3/1aBaTh HHTCPAKTHBHBIC H BU3YabHO

TelbHbIe rpad: Ue npHL. Tlpy HATHYNK BPEMEHH MOKHO H3Y4HTh

Hagpikn:)opMUPOBAHHE HABBIKOB IPEOOPA3OBAHUS
TCOMETPHYECKHX JTAHHBIX B IUKCEIIH; MOICTHPOBAHHSA KPHBBIX
u noBepxHocreii (Bezier, B-cruaiinsn); cosganns 2D/3D
aHMMALMH; TECTUPOBAHHSA 1 ONTHMH3AIIHH TPaguYeCKHX




Hardware and

Prerequisites: Foundations
of Data Visualization
Postrequsites: industriall
practice

Purpose: Students learn the mathematical and algorithmic foundations of computer graphics.
The course covers 2D/3D rendering, shading, and animation, with practical assignments
providing interactive graphics development experience. Content: CSE 455 explores the core
principles of computer graphics, covering essential topics from geometric transformations
(translation, rotation, scaling) in 2D and 3D to the intricacies of rendering pipelines. Students
will delve into rasterization techniques for converting geometric data into pixels, explore

Knowledge:knowledge of mathematical and algorithmic
foundations of computer graphics; 2D and 3D geometric
transformations; key stages of the rendering pipeline; basic
principles of rasterization, shading, and animation.
Ability:ability to implement geometric transformations; apply
the rendering pipeline; use lighting and shading models (Phong,

software support of |Introduction to PD/EC 1cG 30/45/0/60/15/30 various shading models (Phong, Blinn-Phong) to simulate lighting effects, and learn to Blinn-Phong); develop interactive graphics applications using
the educational Computer Graphics 4306 implement these concepts using industry-standard graphics APIs like OpenGL or DirectX. industry-standard APIs such as OpenGL or DirectX.
process The course also introduces curve and surface representations (Bezier, B-splines) and provides |Skills:development of skills in converting geometric data into
a foundation in animation techniques, ultimately equipping students to create interactive and  |pixels; modeling curves and surfaces (Bezier, B-splines);
visually engaging graphics applications. Time permitting, advanced topics like ray tracing may |creating 2D/3D animations; testing and optimizing graphics
be explored. programs.
Comp top ssionally design and impl;
MpepexBusu Maxcatbi: Byt KypeThIH MaKcaThl CTYAEHTTEPIre KaCaH bl HHTEIICKT Typaibl ipresi 6itiv | Binimi:Kacanabl HHTEIUIEKTTIH HETi3ri yrhIMIapE MEH
MamaHn IbIKKa Kipicre Gepy, OHBIH iliHe i31eHic, maiibIMIay, OKy JkoHe JKocnapiay, MPaKTHKAIIBIK KOJIaHyiap GarbITTaphIH; i3/1CYy XKOHE MaifbIMIay dJlicTepiH; XKocnapuay
TMocTpeKBH3HT: OHIIPICTIK (MeH STHKANBIK ofinapra 6aca Hasap ayaapy. . Masmyubl: Al-Fa Kipicrie: Tapuxsl, JKOHE IIeIIiM Kabbliiay Heri3epi; MalIHHAIBIK OKBITY,
TPAKTHKA aHBIKTAMANaphl JKOHE KolIaHOanapsl. IHTe/IeKTyalibl areHTTep XKoHe opTanap. HEHPOHIBIK JKeITiNep, TAOUFU TiIi oHIey KoHe
. Mocenenepii ey KoHe aKmaparchi3 i3ey. DBPHCTHKANIBIK i3iey KoHe A* anropuT™i. PoOOTOTEeXHUKAHBIH 6a3alIbIK Karu1aTTaphit; Al-1bIH

Oy ypaicit Kacar s IllexTeynepai KaHaFaTTaHABIPY Macenenepi. OiiblH oifHay skoHe Kapesutac i3zey. Jloruka STHKAJIBIK acrieKTiepin 6iy.

AMMapaTThIK- T — BellT| ZhIK 30/45/0/60/15/30 apKbLIbl Ginimzi Geiiteney. JIorHKabiK KOPBITBIHIBL XKAHe TaifbiMaay. Xocrapiay skoHe MKeMIiTiri:aKmapaTchi3 koHe IBPHUCTHKABIK i37ey
Garapnamansik xipicre K 4307 1menriM Kabsuiiay. MalHaIbIK OKBITYFa Kipicre. BakpLiaHaThiH jkoHe GaKbLIayChI3 OKBITY.  |anropurMuepin (A¥, kapeeuiac i3zey) Kongany; Gimimui
KaMTaMacel3 ey HelfpoHpIK sKkerinep skoHe TepeH okbiTy. TaGuru T exzey. Po6oToTexHuka, KaGbuigay — |MOrHKaIbIK TYpJe GeifHeney xoHe KOPBITHIH/BI Kacay;

KoHE Kopy. Al-HbIH STHKAJIBIK CalIapbl koHe Oomamrars! Kapamaiibiv Al MoJielTb/iepi MEH alrOpUTMIEPiH Tanaay koHe
icke achIpy.
Jlarabicbi:Al ecenTepin popMaTH3anmsIay; anropHTMIACPII
TaHzay KOHE CAIbICTBIPY; MAIIMHAIBIK OKBITY/IbIH HEeri3ri
Mpepexeusutei: Beenenne [Lleab 1aHHOro Kypca — NPEIOCTABHT CTYJCHTaM 6a30BBIC 3HAHHS 00 HCKYCCTBEHHOM 3 YBHBIC [TOHSATHS H Har HCKYCCTBEHHOTO
B CIICHAJIBHOCTH HMHTEIUIEKTE, BKIIKOYast IOUCK, PacCyK/ICHHE, 06yquue U IJIAHUPOBAHME, C AKLIEHTOM Ha HMHTEJUIEKTa; METO/IbI IOUCKA M PACCYKACHHS; OCHOBBI
IocTpeKkBU3HTHI: MPaKTHYECKOE IPUMEHEHHe 1 sTHdeckue acnekTsl. Conepxanue: Beenenue 8 UU: ucropus, |m p W TIPUHATHS P if; 6asoBbIc
IpoussosncTeHHas onp s Hntennexry areHTHI U cpefibl. Pemenue 3anaq u 0 00yueHus, cereit, 006paboTKK
Anmnaparso- TPAKTHKA HenH(OPMUPOBAHHBII MOMCK. DBPUCTHUECKUI TIOUCK U airopuT™ A*. 3anaun CCTECTBCHHOTO A3BIKA H POGOTOTEXHUKH; STHUCCKHE ACTIEKTHI
TIporpaMmHas Bsenenue B muk | vi yﬂOBﬂ(iTBOpCHHﬂ OrpaHHYCHHIL. l/lrpom,uz MTPBI U cocTA3aTeNbHbIH nouck. [Ipencrasnenne nn.
noepiKKa HCKyCCTBeHHBII B 5307 30/45/0/60/15/30 3HaHUIL ¢ noMoLubKv) noruxy. Jlorndeckuit BeIBOM M paccyskienue. [lnannposanme n YMeHusi:yMeHie NPUMEHATh alIrOpUTMbL
06pasoBATEBHOMO  |MHTEIIEKT TIPUHSATHE P E B Y . OBy ¢ yqureneMm u 6e3 HEHH(POPMHPOBAHHOTO H 3BPUCTHYECKOTO MOUCKa (A ¥,
npoecca yuntens. Heiiponnble cetn u riy6okoe o0yuenne. O6paboTka eCTECTBEHHOTO S3bIKA. MPOTHBHUKOBBIi MOMCK); TIPEJCTABIATH 3HAHUS C TIOMOIIBIO
PoGoToTexHIKa, BOCTIPHATHE H 3peHHe. DTHICCKHE acekTs i Oyaymee M. TIOTHKH M BBITIONHATH BBIBOJI; AHATH3HPOBATH U
peanu3oBbIBaTh Oa30Bbie anropuTMel M.
Hasbikn:gopmupoBanue HaBbIKOB popmaii3aimn 3axad UH;
BBIOOPA 1 CPABHEHHS ANITOPHTMOB; IIPHMEHCHHS OCHOBHBIX
Prerequisites: Introduction [Purpose: The goal of this course is to provide students with foundational knowledge of Ki ge:knowledge of funda al concepts and areas of
to specialty artificial intelligence, including search, reasoning, learning, and planning, with emphasis on artificial intelligence; search and reasoning methods; basics of
Postrequsites: industriall ~ [practical applications and ethical considerations. . Content: Introduction to Al: History, planning and decision-making; core principles of machine
practice Definitions, and Applications. Intelligent Agents and Environments. Problem Solving and learning, neural networks, natural language processing, and
Uninformed Search. Heuristic Search and A* Algorithm. Constraint Satisfaction Problems. robotics; ethical implications of AL
Hardware and Introduction to Game Playing and Adversarial Search. Knowledge Representation with Logic. Logical Ability:ability to apply uninformed and heuristic search
software support of Artificial PD/EC IAL 30/45/0/60/15/30 Inference and Reasoning. Planning and Decision Making. Introduction to Machine Learning.  [algorithms (including A* and adversarial search); represent
the educational Intelligence 4307 Supervised and Unsupervised Learning. Neural Networks and Deep Learning. Natural knowledge using logic and perform inference; analyze and
process Language Processing. Robotics, Perception, and Vision. Ethical Implications and Future of Al [implement basic Al algorithms.
Skills:development of skills in formalizing Al problems;
selecting and comparing algorithms; applying introductory
machine learning techniques; interpreting the outputs of Al
systems.
TlpepexBU3NT: Maxcarsi: Kipicnie Al Herizinne, CSE 472 teper okpITy %oHe NLP CHSKTBI all/IbIHFBI Binimi:TepeH OKBITY/IBIH HETi3ri KoHe XKeTiipinren
MamanzsIKKa Kipicre KaTapJIbl TakbIpbInTap st 3epTreiini. Crynentrep Alxyiienepin sxobanay sl skone apxurekrypanapbi (CNN, RNN, asrosukozaepiep, GAN,
TMocTpeKBU3NT: OHAIPICTIK |Garanay/ibl, STHKAIBIK OHIAp/IBI 3epTTEYi koHe Al 3epTTeynepi MeH a3ipiiey pesaepine ‘TpaHcdopMaTopiap); KYMCEHTINTeH OKBITY MOJICTbCPiH
TpaKTHKA naiteiHany sl yiipeseni. Masmynbi: CSE 472 TepeH OKbITY Heri3nepiHeH (HeHpOHIBIK (MDP, Q-learning, casicat rpaueHTTepi); BIKTHMAIIBIK
» skemninep, CNNs, RNNs, aBrokonepiiep) 6acran skoHe sxkerinaipiaren apxurekrypara (GANs, |rpadukanbik Monembaepi; TaOUFH TiITi OHICY/IiH 3aMaHayn

Oxy ypaicin Kerinipiren TpaHc(opMaTopIap, Hasap ayJapy MeXaHW3Muepi) mciin xerimmipinren Al seprreiini. Kype  |omictepin; kem arentrik skyitenepsi skane Al-IbIH STHKATBIK,

AMMapaTThiK- KACAHEI BellUT | ZhZhl 30/45/0/60/15/30 Kyweirinren okbTys1 (MDPs, Q-learning, casicat rpajieHTTepi) oHe BIKTHMATIBIK QJIEYMETTIK acIeKTiepin 6iy.

GarapIamMaibik HHTEIICKT K 4307 rpadukaisik Mosenbaepsi (Baitec xeninepi, HMMs) seprreiini. Taburn Tinm eraey Mkempiniri:kypaeni Al mozenbepin xobaay xkoHe Garanay;

KaMTamachl3 eTy

TaKbIPBINTAPBIHA MATIHJI KOpCeTy, Tl YIIriiepi koHe MalnHaIbIK ay1apma Kipexi. Ko
areHTTIK JKyHelep areHT apXMTEKTypackl MeH yitecTipyi kamtuabl. Herisri moxyis
GipKaKTHUIBIKKA, JAUIIKKE XoHe Kayirncisikke Gaca Hasap aymapa OTBIPbI, Al-HEIH
STHKAJIBIK JKOHE ICYMETTIK CalIaphiH KapacTeipaibl. COHBIH/IA, KypC COHFBI
JKapHsIaHbIMIAP MEH Taii/1a 60JIFaH TeHIeHIMANAPIb TAKbLIAH OTHIPBIT, Al canachiHmarsl

Teper oKbITY MeH NLP ogictepin Konaany; 3epTrey
MaKananapbiH Tanzaay; Al kyiienepinin ofiniri, kayincizmiri
JKOHE CeHIMALITIrT TYPFBICBIHAH HETI3/elreH Merimuep
KaObuIIay.

JlarabIChI:HCHPOHIBIK JKETIIep/Ii icke achIpy XKOHE OKBITY;




IlpepexBusutnl: Beenenue
B CTICIHATTLHOCTH

Mesn: Kype CSE 472, ocHoBaHHBIH Ha BBOAHOM Kypce o MU, yriyGnsercs B Takue
TepesioBbIe TeMBI, KaK r1y0okoe obyueHne 1 006paboTka eCTeCTBEHHOTO A3bIKa. CTyaeHThI

3HAHHSACOBPCMCHHBIC U YTJTyOIEHHBIC apXUTEKTYPhI
riay6okoro o6yuenus (CNN, RNN, asrosukoaeps:, GAN,

TocTpeKBH3UTHI: ydatcs IPOCKTHUPOBATh M OLCHUBATh cucTembl MIM, H3ydaTh STHUCCKHE ACHIEKTHI M ‘TpaHc(opMephl); MeTO/Ib 00ydeHH s ¢ nokperieniem (MDP,
IlponsBoscTBeHHas TOTOBHTHCS K pabote B cepe uccie0Banuii i paspaboTok B obmactn MM, Q-learning, policy gradients); BeposiTHOCTHBIE rpaduueckie
Anmnaparso- TPAKTHKA Conepxanue: Kypc CSE 472 usyuaer npoasunyThie acriekTsl I, Haunnas ¢ ocHOB MOJICITH; COBPEMEHHBIC TIOJIXOJIbI 00PabOTKH eCTECTBEHHOTO
nporpamMHas ITpoxBrHyTHIii k| riry6okoro Oﬁy‘{CHuHﬂ (HelipoHHBIE ceTH, cBepTOUHBIe HelipoHbie cetn (CNN), S13bIKA; MHOTOAT€HTHBIE CHCTEMbI U 3THKO-COLHAJIBHbIE
noepiKKa HCKyCCTBeHHBII B 5307 30/45/0/60/15/30 pexyppeHnTHble Heiiponnbie ceti (RNN), aBTo: 1) ¥ IEPEXONIS K TP YThIM acnekTsl MU,
06Pa3OBATENBHOTO | MHTELIEKT apxuTeKTypam (renepaTHBHoO-renepariBhbie ceti (GAN), npeoGpasoBaTei, MCXaHH3MbI VMenusi:yMcHHe IPOCKTHPOBATh H OLCHUBATE CIIOKHBIC M-
npoecca sauManus). Kype nocssimen o6yuenuto ¢ noaxpeniennem (MDP, Q-06y4ennio, rpaineHTaM |CHCTEMBI; IPUMEHATH METOJIbI TTy60KOr0 00yuenus u NLP;
TOJIUTHKH) W BEPOSATHOCTHBIM rpad) M (Gai um cersim, HMM). Tembl  anamisipoBath Hay4aHble yOIHKaliH; TPHHAMATE
06pﬂ6OTKM €CTECTBEHHOT O SA3bIKa BKIIIOYAIOT MPEJACTABICHHUE TEKCTA, A3bIKOBBIC MOJICIIH H 000CHOBAaHHbBIE peleHus ¢ y‘lé’TOM CIIPAaBETMBOCTH,
MAIIHHHBI TIepeBojl. MHOroareHTHbIE CHCTEMbI OXBATHIBAIOT APXHTEKTYPY arcHTOB H 6GesomacHocTH 1 HanékHOCTH M.
koopauHaimio. Kinouesoii MOTyIb HOCBSILIEH STHYECKUM H colnanbHbiM nocneactsuam UM, [HaBbikn:hopMHpOBaHHe HABBIKOB PeaH3aliii i 00ydeHHs
Prerequisites: Introduction (Purpoese: Building on introductory Al, CSE 472 delves into cutting-edge topics like deep Knowledge:knowledge of core and advanced deep learning
to specialty learning and NLP. Students learn to design and evaluate Al systems, explore ethical architectures (CNNs, RNNs, autoencoders, GANs,
Postrequsites: industriall [considerations, and prepare for Al research and development roles. Content: CSE 472 transformers); reinforcement learning models (MDPs, Q-
practice explores advanced Al starting with deep learning fundamentals (neural networks, CNNs, learning, policy gradients); probabilistic graphical models;
RNNs, ders) and pr ing to ad d archi (GANS, transformers, modern natural language processing techniques; multi-agent
Hardware and Advanced attention mechanisms). The course delves into reinforcement learning (MDPs, Q-learning, systems and ethical and social implications of Al
software support of Artificial PD/EC AAL 30/45/0/60/15/30 policy gradients) and probabilistic graphical models (Bayesian networks, HMMs). Natural Ability:ability to design and evaluate complex Al systems;
the educational Intelligence 4307 language processing topics include text representation, language model apply deep learning and NLP methods; critically analyze
process translation. Multi-agent systems cover agent architectures and coordination. A key module research publications; make informed decisions considering
addresses the ethical and societal implications of Al focusing on bias, fairness, and safety. fairness, safety, and reliability of Al systems.
Finally, the course examines current research in Al, discussing recent publications and Skills:devel. of skills in impl. g and training
emerging trends. neural networks; applying reinforcement learning algorithms;
'working with textual data; modeling multi-agent interactions;
TlpepexBU3NT: Maxcatbi: OaFaapiaMalbik kacakTaMaHbl 93ipyiey GOHbIHIIA TONTHIK Xk00aa Gimimai Binimi:6arnapaamaibIk xkacakTaMaHbI 93ipiiey K0OaCHHBIH
MamanzsIKKa Kipicre KOJJIaHy: IpoO/IeManap/Ibl aHBIKTAY, TATANTap bl KUHAY, KOCTAp/Iay, KOMMYHHKALINA, STHKA |HEri3ri Ke3eHAepiH; TalanTapabl )KUHAY KOHE Taliay
TocTpeKBH3HT: JKOHE TTIMIepIep1iH GaCIIBLIBLIFBIMEH ecenke aty. Ma3sMyHbI: Kype TOI KYPyIbl, KaFuJaTTaphiH; KYHe apXHTEKTYPachiH jkobasiay Heri3aepin;
Hupopmarukacs! x06acst II | TaKBIPBIITH TaHIAY/IbI KOHE K00a HACACHH d3ipieyai KaMTHabL CTyaeHTTep cyxbat MKeMJIli dficHaMasap, TayeKeepi aranay xKoHe TeX HHKAIBIK
KYPri3eli, TananTapsl XUHAM I, QYHKIHOHAIBIK CHITATTaMAIaP/IbI XKAaCaii/Ibl KOHE Ky’KaTTaMa CTaHIapTTaphiH 6ity.
Oxy ypaicin apXHTEKTypaHBI XKobamaiier. MkeMmTi oicHamanap, TEXHOIOTHANAp MCH ToyeKemaepii Mkemainiri:npo6iemManap sl aHbIKTay JKOHE KOOIBIK
AmnapaTThIK- Mudopmarnka Bell/ K| 1zh1 30/45/0/60/15/30 Garamay, HTepaunsIap B XKocnapiay eprrenesi. Untepdeiic MakeTTepi, MPOTOTHIITEY KoHE |MaKcaTTapbl TY/KbIPBIMAAY; NaitIanaHysUIapMeH KoHe
Garmapramaneik  |xodacs | K 4302 TecTiney CTpaTerusACkIH faifbiHaay OpbiHanabl. KykarraMa MeH TeXHHKAIIBIK Kazy MYJUIelTi TapanTapMeH KOMMYHHKAIHs JKypri3y; TananTap MeH
KaMTamacel3 ery CTaHjapTTaphlHa Hasap ayxapbiaasl. Kype capantamainsik Garanay MeH icke achipy (DYHKUMOHAIIBIK CHIIATTAMAIAPIbI A3IPIIEY; KOOAHbI
JKOCTIAPBIH YChIHY/IbI KOCA aJFaH/1a, JKOOAHBI TalllayMeH %KOHE TaHbICTHIPYMEH asKTalla/bl. JKocnapiay KoHe HTEpaLHsIap/Ibl YHBIMAACTBIPY.
JIaFIbICHI:TONTA THIMJII XKYMBIC icTey; HHTepdeiic MakeTTepin
TaifbIH/Iay, IPOTOTHIITEY XKOHE TECTiey CTPATerHsIapbiH
KYPY; TeXHHKaJIbIK Ky/KaTTap MEH ecenTepi pocimuey;
Tpep 3uThl: B Hein: 3HAHMI B KOMAHJTHOM TPOEKTe 110 paspaborke I10: BhiBICHNE TPOOIEM, |3HAHHS:0CHOBHBIE 3TAIlbl Pa3pabOTKH MPOrPaMMHOIO
B CMICIHATTBHOCT c6op TpeGoBanuii, NIaHUPOBAHHE, KOMMYHHKAIIHSA, STHKA H YUET T0J{ PYKOBOJICTBOM obecrieyeHnst B paMKax TPOSKTa; MPHHIMIIBI cOOpa 1 aHaTH3a
TocrpexBusutsr: Ilpoekr [Hacrapuukos. Cojepikanme: Kypc 0XBaThiBacT pOPMHPOBAHHE KOMAHIIBI, BHIGOP TEMBI TpeGOBaHHii; OCHOBBI POCKTHPOBAHILS aPXUTEKTYPBI
o nHpopmarnke I paspaGoTKy e npoekta. CTyICHTbI IPOBOIAT HHTEPBLIO, COOMPAIOT TPEOOBAHMS, CO3TAIOT |CHCTCMBI; THOKHE MCTO/IONIOTHH, OLICHKY PHCKOB M CTaHJAPTh
AnmapartHo- (yHKIHOHANBHBIC CICIH(HKAIMN H IPOCKTHPYIOT apXUTEKTYpy. M3yuarorcs rudkue TEXHHYECKOH IOKYMEHTALIHH.
nporpamvHas I METOJI0JIOTMH, OLIEHKA TEXHOJIOTHH i PUCKOB, IVJAHMPOBAHUE HTepaLuii. Bemonusiores YMeHusi:yMeHHe BbIsBIATE NPo6ieMbl H (OpMyTHPOBaTH
HoMIepKKa POCKT 1O VK| P 30/45/0/60/15/30 MaKeThl HHTepeiica, IPOTOTHITMPOBAHKE U MOJTOTOBKA CTPATCTHH TCCTHPOBAHHA. IIEJTH TIPOEKTA; BBICTPAHBATH KOMMYHHKAIIHIO C
oGpasoBaTeNBHOr0 ungopmarnie [ B 4302 V ensiercss BHEMaHHE OKYMEHTALMH H CTAHAAPTAM TeXHIYECKOro IIMChMA. 3aBepuiaeTcs TOMB30BATENISIMU H 3aHHTEPECOBAHHBIMH CTOPOHAMH;
nponecca KypC aHAIH30M U NPE3CHTAINEH MPOEKTa, BKIOYas SKCIIEPTHYIO OLECHKY H MPEACTaBICHHA  [pa3paGaThiBaTh TPEOOBAHHS H (YHKIHOHATBHBIC
IIaHA PeaIn3alHH. crienubUKALIH; ITAHUPOBATE POEKT H OPraHU30BEIBATH
HTepaLiH.
HapbikH:(pOPMHPOBAHHE HABBIKOB HP(CKTHBHOMH KOMAHIHOM
paboThl; co3naHMs HHTEP(EHCHBIX MAKETOB,
Prerequisites: Introduction [Purpose: to apply knowledge in a software development team project: identifying probl K k ledge of the main stages of a software
to specialty collecting requi planning, cc ion, ethics and accounting under the guidance  |development project; principles of requirements elicitation and
Postrequsites: Computer |of mentors. Content: The course covers team building, topic selection, and project idea analysis; fundamentals of system architecture design; agile
Science Capstone Project I (development. Students conduct interviews, collect requirements, create functional methodol s, risk and technical dc ion
specifications, and design architecture. Flexible methodologies, technology and risk standards.
Hardware and assessment, and iteration planning are being studied. Interface layouts, prototyping, and Ability:ability to identify problems and define project goals;
software support of - |Computer Science PD/EC Cscp 30/45/0/60/15/30 preparation of a testing strategy are performed. Attention is paid to documentation and communicate with users and stakeholders; develop
the educational Capstone Project I 4302

process

standards of technical writing. The course ends with an analysis and presentation of the
project, including an expert assessment and presentation of the implementation plan.

requirements and functional specifications; plan projects and
organize iterative development.

Skills:development of skills in effective teamwork; creating
interface mockups, prototyping, and defining testing strategies;
preparing technical documentation and reports; presenting
projects and incorporating expert feedback.




TlpepekBU3NT: MaxkcaThbl: KOMaHAAIBIK OpTaJa KYp/eli OaFapiaMalbik Hemece sKyierik sobanbl xky3ere | Bimimi:kypeni 6armapnaManbik Hemece KyHestik xobanap st
Hudopmarnka xobdacsi [ aceipy. Koxray, Hyckanb! GacKapy sKoHe TecTiney Kesinjge GaraapiaMalbK jKacaKTaMaHbl icKe ackpy Ke3eHepiH; GarIapIaMalIbK KacaKTaMaHb!
TMocTpexBu3uT: oHAipicTiK [d3ipeyin 03bIK onicTepin KomnaaHy. JXKyiiesnik HHTerpalus MeH canaHbl GaKbLIay/IbIH 93ipIIey/IiH 03bIK dJliCTepiH; HYCKaHbI bacKapy, Ky#ernik
TpaKTHKA KeleH 1i Tectizeyin oTkizy. Ma3sMyHbI: KypcKa IOy JKoHe k00a JKocnapbiH Tajiay. MHTErpas, TecTiey KaHe caraHbl GaKblIay KaFUIaTTapbIH;
Bakpliay HYKTelepiH OpHATY jkaHe CIPHHTTI skocnapiay. Koxray crangaprrapsl xoHe Kayinci3tik, eHiMIiIiK skoHe MacTabTay Herisnepin 6imy.
Oxy ypaiciit JKYMBIC Tpotieci. Bariapnamasibik skacakramMabl enrisy: erisri pynkimssap. Hyckanpr Mxemaitiri:koMaHIaBIK OpTajia KOATAY KOHE CIPHHTTE/T
AmnapaTThIk- Mudopmarnka Bell/ K| 1zh 11 30/45/0/60/15/30 6ackapy, BIHTBIMAKTACTHIK KAHE KOATHI Tanaay. JKo6aHbiH opTackinza JleMOHCTpALHs KoHe  |3KOCTIapIiay; KO CTAHAAPTTAPBIH CAKTay KOHE KOJTHI MOy
Garmapramaneik  |xodacst 11 K 4303 Kkepi Gaitnanbic. XKyiienik HuTerpawms xoue xKeTiipiaren GyHKumsiap. OHiMALTKTI HKYPIi3y; KyHemiK HHTer OpBIHAAY; TeCTiley
KaMTamacel3 ery oHTaiinanabIpy xoHe MaciradTay. Ilaii1ananyIublHbl TECTiICY XKOHE LIOTYIAp/b] ECeNKe ally. [HOTIKENepiH Talay KoHe Kepi OalilaHbICThI eCKepe OTBIPBII
Kayincisik, ceiMainik jxoHe TeXHHKAIBIK KbI3MeT Kopcery Macenienepi. CoRFbl KaTenepi HKETIIipy.
TY3€Ty *oHe Ty3ery. KykaTrama MeH maiilananymibl HyCKay IbIFbIH aiibingay. COHFbI Jlarabichl:HyCKaHbI Gackapy Kykenepimen (Git) symsic ictey;
‘TecTiliey JKoHE canaHbl GaKbLIay bl asKTay. OHIMIL JKETKi3y KoHe MYJUIe TapanTapra KellIeH 1l TecTiey XkaHe KaTelnepAi Ty3eTy; OHIMAUIKT]
npeseHTais aitbinaay. JKoGAaHbIH COHFbI TYCAYKECEPi, IEMOHCTPAIHSCH XKIHE OHTalIaHIBIPY; KY/KaTTaMa MCH Taii1alaHyIIbl HYCKAYJIbIFbIH
Mpepexsusutel: ITpoekt  [Ien: Peanu3amus c10KHONO NPOrpaMMHOIO HIIM CHCTEMHOTO MPOEKTA B KOMAHIHOM cpesie. (3HAHMSI:ITAIbI PEaIM3aliH CIIOKHBIX IPOIPAMMHBIX HITH
o nuopmarike I TIpuMeHEHHE NIEPEIOBBIX METOIOB Pa3pabOTKH MPOrPAMMHOT0 00ECTICUEHHS IIPH CHCTEMHBIX MPOEKTOB; MPOJIBHHYTHIC METOJIbI Pa3pabOTKH
TocTpeKBU3HTHI: KOZMPOBAHUH, KOHTPOJIE BepcHii u TectupoBanuu. [IpoBe/ieHne KOMILIEKCHOrO TPOrPaMMHOT0 00 5
TIpoussozcTeeHHas TECTHPOBAHMS CHCTEMHON MHTErPaIMi U KOHTpoJis kauecTsa. Coepskanne: O630p Kypca H [BEPCHAMH, CHCTEMHOI HHTETPAlluK, TECTHPOBAHHUA U KOHTPOJIA
AnnapatHo- TpaKTHKa aHaI3 MiaHa mpoekTa. [10CTaHOBKa KOHTPOIBHBIX TOUEK H IIAHHPOBAHHE CIIPHHTA. KayeCcTBa; OCHOBBI GE30I1aCHOCTH, IPOM3BOANTEILHOCTH I
nporpamvHas Tipoexr o k| e CranapThl KonMpoBaHus 1 pabounii mpouecc pazpa?orku. Peanusanus mporpaMMHOro MacIITabupyeMoCTH.
HoMIepKKa 30/45/0/60/15/30 obecrieyennsi: OCHOBHbIE (yHKIHH. KOHTPOITb BepeHii, coBMecTHas paboTa H aHaIH3 KoJa. YMennsi:ymerne paborarh B KOMAHJIC MPH KOIHPOBAHHH 1
oGpasoBaTeNBHOr0 ungpopmarnie II B 4303 JleMOHCTpALWs B Cepe/IHE MPOeKTa i 00paTHAas cBs3b. CHCTEMHast HHTErpauus n i p CIIPHHTOB; Th CTAHAAPTHI KOAA H
nponecca pacimupeHnbie GyHKIHH. ONTHMH3AIMs TPOH3BOIUTEIBHOCTH H MaCIITaGHPYeMOCTh. p Th PEBBIO; BB Th CHCTCMHYIO HHTETPALIMIO;
Tonb3oBaTenbeKoe TECTUPOBAHHUE H YIET OT3BIBOB. BOHpOCM 6530"30HOCl'l/l, HaJICKHOCTH U AHAIM3HPOBATH PE3YJIbTAThI TECTHPOBAHUA U YIy4YIIATh
obcmykiBanms. PHHATLHOE HCMPaBIIeHHe oMHO0K 1 1opaboTky. [ToaroToBka MPOJIYKT Ha OCHOBE OOPATHOM CBS3H.
JIOKYMEHTALMH i PyKOBOJACTBA 0/1b30BaTels. PHHAIbHOE TECTHD u Hagbikm: HaBBIKOB PaGOTHI C CHCTEMaMH
KOHTpOJIs KauecTsa. [locTaBka mpoyKTa M MOATOTOBKA NPE3CHTAIHH JUTA koutposst Bepeuii (Git); MPOBEAEHNs KOMILIEKCHOTO
Prerequisites: Computer [Purpose: to apply knowledge in a software development team project: identifying probl K k ledge of the stages involved in implementing
Science Capstone Project I [collecting requi planning, cc ion, ethics and accounting under the guidance ~ [complex software or system projects; advanced software
Postrequsites: industriall ~[of mentors. Content: The course covers team building, topic selection, and project idea development practices; principles of version control, system
practice development. Students conduct interviews, collect requirements, create functional integration, testing, and quality assurance; fundamentals of
specifications, and design architecture. Flexible methodologies, technology and risk security, performance, and scalability.
Hardware and assessment, and iteration planning are being studied. Interface layouts, prototyping, and Ability:ability to work in a team environment for coding and
software support of - |Computer Science PD/EC Cscp 30/45/0/60/15/30 preparation of a testing strategy are performed. Attention is paid to documentation and sprint planning; adhere to coding standards and conduct code
the educational Capstone Project 11 4303

process

standards of technical writing. The course ends with an analysis and presentation of the
project, including an expert assessment and presentation of the implementation plan.

reviews; perform system integration; analyze testing results and
improve the product based on feedback.

Skills:development of skills in using version control systems
(e.g., Git); conducting comprehensive testing and debugging;
performance optimization; preparing technical documentation
and user manuals; demonstrating and presenting project




Iepconan kypamsl/ Kanposblii cocras/ Personnel composition

FouibiMu aTarbl/

Kadenpa/
benp FroLabivu gapeske/ FblabiMu 6aFbIThl/
AXKT/ DPNO/ Hayunoe 3Banue/
Ne HayuHas crenens/ Hayunoe HanpaBienne/
SNF Kadenpa/ . Lo . .
Academic degree Scientific direction
Hear
Academic rank
Heicanos E. A/ Nudopmaruka/ 01.02.05 - CyiibIK, ra3, nia3ma MEXaHuKachl /
MO/ Tb.-MH/ dp.- / T
1 Heicanos E. A./ Hndopmarnka/ bosrnl adewi/ dp.- [podeccop 1.02.05 - MexaHuKa KHKOCTH, Ta3a, mnazMel /01.01.02 - Mechanics of
. . m.s npodeccop/ professor |. .
Nisanov E.A. Computer science liquid, gas, plasma
[omanbaesa M.T./ HUndopmatuxa/ bmrk/ Kb/ kp- JoueHt/ 01.01.02 - incdepeHIHanIbK TCHICY XKIHE MaTCMATHKATBIK
2 [lloman6aesa M.T./ HUudopmatura/ MBS Q. MHSKD nonent/ Gu3nka/01.01.02 - ud.yp-s 1 Mar.pusuka/01.01.02 -Differential level and
. m.s . . .
Shomanbaeva M.T. Computer science associate professor mathematical physics
Kemen6exona XK. C./ Nudopmaruka/ noneHt/ " X
05.13.15-EcenTey MammHanapsl MeH xyitenepi/05.13.15-Berancnurensubie
3 Kemen6ekona XK. C./ Hndopmarnka/ nr.k/ kT.H/ kts noneHt/ . .
. . MammHel 1 cuctemb/05.13.15-Computing machines and systems
Kemelbekova Zh Computer science associate professor
Kaiinax6aesa JLK./ Unpopmarika/ Jouent/ 13.00.02- OxpITy MeH TopOHeney IiH TEOPHACH MEH dJicTeMeci (MaTeMaTHKa)
4 KaitnaxGacsa JLK./ Hndopmarnka/ i/ ki) kos OLCHT/ /13.00.02- Teopus 1 MeTo/MKa 0Oy4eHHs M BOCHUTAHUs (MaTeMaTHKa) /
Zhaidakb LH o C P N o e -P- Aor N £ 13.00.02 - Theory and methods of teaching and education
aidakbaeva L. omputer science associate professor (mathematics)
Marematuka/ J101eHT/ 01.01.02 - Inddepenuuanipik TeHACYIEP KOHE MATEMATHKAIBIK hU3nKa /
5 Cynranbek T.C./ Cyaran6ex T.C./ Sultanov T.S.  |Marematuka/ b.-mr ./ ag.-mH/ d.p.-m.s|gomenHt/ 01.01.02 - [inddepenimansupie ypaBHEH s 1 MaTeMaTHyeckas pu3nka /
Mathematics associate professor 01.01.02 - Differential equations and mathematical physics
Kanaeibaes T./ noneHt/
Abait / AG: / (prx/ xd.u/
6 Kangpibaes T./ aleTaHy_ acsenienue/ |g.r.k/ kg nmoteHt/ AGaiitany/ Abacsenenne/ Abai Studies
K Abai Studies kp.s .
Kaldibaev T. associate professor
- ara o / - i i i
Beiicenona I'./ Undopmarnxa/ F KbIT}’UJ':l 13.00.02- OxpITy MeH TopOHeNey/iH TEOPHACH! MEH dJlicTeMeci (MaTemMaTnKa)
. ML.F.K./ K.ILH./ crapuui /13.00.02- Teopus 1 MeTo/MKa 0Oy4eHHUs M BOCIUTaHUs (MaTeMaTHKa) /
7 Beiicenosa I'./ Hndopmarnka/ . .
Bei G C . kps npernojaBaresb/ 13.00.02 - Theory and methods of teaching and education
eisenova G. omputer science senior teacher (mathematics)
aFa OKBITYIIbL,
Nudopmaruka/ K N -
PhD nokropel/  moktop cTapimmii MB-21-15-02 - «Mudopmarika xoHe PoGoToTeXHHKaHbI OKbITY/A Stem Giim
8 Kaparaes I'./ Kaparaes I'./ Karataev G. Hndopmarnka/ -
. PhD/ PhD  |mpenonaBaTens/ Gepy TeXHOIOTHSCHIH KETLIpy »
Computer science .
senijor teacher
Mudpopmaruka/ Jo1eHT/
PhD nokropsl/  KOKTO MB-21-15-01 - Online)6iniv Gepyai
9 Typebekos E./Type6ekos E./Turebekob E. HWudopmarnka/ A PR X P Jo1eHT/ «KamHKmK.TaH ( nline) DULIM BEPYA uHpAaN LY Mot
. PhD/ PhD R JKaHa TEXHOJIOTUSIAPBI CHII3YIIH ©3CKTI MACEIEIEPl. »
Computer science associate professor
ara OKBITYLIBI/
Hudopmarika/ PhD zoKTOpBI/  TOKTO] CTapmii MB-21-15-01 - «K; (Online)6inim Gepyzi tudy
-2 1-15- - «RAIBIKTBIKTaH niine)ounmM 0¢; (1 [TH JIAH b MCH
10 VYpmarosa A./Ypmaroa A./Urmatova A HWudopmarnka/ A PEl A P P Krpicra | . PYI LHPPIATIEPY
. PhD/ PhD  |npenonaBateins/ JKaHa TEXHOJIOTHAIAP/IBI CHTI3Y/IiH ©3€KTi MACENenepi. »
Computer science .
senior teacher
DKOIIOTHS KOHE TYPaKThI
ara OKBITYLIBI/
TypcbinbekoBa D./ namy/ DKOIOTHS U .
. ILF.K./ KILH./ CTapmii
11 TypcbinbekoBa D./ ycTOHUMBOE pa3BUTHE/ JKoIorus/aKoorus/ecology
R kp.s TnpenoaBaTess/
Tursynbekova E. Ecology and sustainable .
senior teacher
development
L. aFa OKBITYIIbI/ L.
Capbinbekosa A./ WHKIO3UBH.,0151iM/ :;a -~ MHKIO3UBH.,0151iM/
12 Capbinbekosa A./ Sarypbekova  |MHKi031BH.00pa3-¢/ maructp/Master P MHkro03uBH.00pas-¢/
TIpenoaBaTens/

A

Inklyziv obrazobania

senior teacher

Inklyziv obrazobania




ara OKBITYLIIBL

Nudopmaruka/ MarucTp N X - .
Maxatosa A.X./ Maxarosa crapumuii MB-21-15-01 - «Kambikrbikran (Online)6itiv Gepysti nnpranppy Men
13 Hndopmarura/ unpopmaruk/Master of - . .
AX./ Mahatova A.X. . . TpenoaBaTess/ JKaHA TeXHOJIOTHSIAPIbl SHII3Y/IH 03€KTi Macesienepi. »
Computer science Computer Science .
senijor teacher
Koxabexosa A.E./ Nudopmaruka/ MarucTp ara OKBITYIBY
MB-21-15-01 - «Ka an (Online)6iim Gepysti aj e
14 Koxabexosa A.E./ Kozhabekova | Mupopmaruka/ unpopmaruk/Master of  [crapumii npenosasaress/ <K HIPIKTBLCTat ( ). Vi Sepy UHgPIAILILIPY el
. R o JKaHa TEXHOJIOTMsIIAp/Ibl EHTI3Y/IIH ©3eKTi Macesenepi. »
A.E. Computer science Computer Science senior teacher
ara OKbITYIIbI/
Koxab6aes C.E./ Nudopmaruka/ MarucTp cKa 4 . MB-21-15-01 - & (Online)Gisin 6 .
TapIIni -21-15-01 - «Ka an (Online)Ginim Ge @ e
15 Koxab6aes C.E./ Hndopmarnka/ unpopmaruk/Master of P (RALIBICTBICTR | oM bepyu PN bIpY MeH
. . ﬂpeﬂoﬂaBaTeJ’lb/ JKaHa TEXHOJIOrMsIap/ibl EHII3Y/IIH ©3€KTI MICEIIEIepl. »
KozhabaevC.E. Computer science Computer Science .
senior teacher
aFa OKBITYIIbI/
blnsipsicbaes J1.Y./ HMudopmaruxa/ MarucTp b Tym“ -
cTapuui MB-21-15-02 - «udopmatika xoHe PoGOTOTeXHHKAHBI OKBITYa Stem Oitim
16 blubipsicbaes J1.Y./ HWudopmarnka/ unpopmaruk/Master of A
. . . TpenoaBaTess/ 6epy TeXHOIOTHSICHIH XKETUIAIpY »
Idisbaev D.U. Computer science Computer Science .
senior teacher
ara OKbITYIIbI/
Nudopmaruka/ MarucTp . .
JlechaeB A/ JlecbaeB crapumit MB-21-15-02 - «Mupopmarnka xone PoGoToTexHIKaHbI OKbITYa Stem Giiv
17 Hndopmarnka/ unpopmaruk/Master of -
A/ Lesbaev A. npeﬂoﬂaBaTeﬂb/ 6epy TeXHOIOIUSCHIH KETUIIpY »

Computer science

Computer Science

senior teacher

A6umananosa I'/
A6umananosa I'/
Abdimanova G.

Mudpopmaruka/
HWudopmarnka/
Computer science

MarucTp
unpopmaruk/Master of
Computer Science

ara OKBITYIIBI/
cTapumi

TpenoaBaTens/

senior teacher

MB-21-15-01 - «Kamsikrsikras (Online)6inim Gepyai nndpranasipy MeH
JKaHA TEXHOIOTHSIAP/IbI CHIi3y/IH ©3€KTi Macemenepi. »
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