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7Korapbl 0Ky OpHBI KOMIIOHEHTi
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BIT XK/ ADK Anroput™maep xoHe 5 1 1 EeMTUXaH TecT 1.INpepexBusurrepi: Mudopmarika 1 (MekTemn Kypchr) Mycarynosa I".I11.
BJ1 BK/ 1103 JIepEKTEpP KYPbUIBIMbI 9K3aMeH 2.IToctpexBusutrepi: [Iporpammanay 11 JYKapatbuibicTany
BD HSC ASD AJITOPUTMBI U CTPYKTYpa exam 3.ITonniH MakcaTsl: Kype opTypii ecentepi menryre apHaIFaH allfOPUTMIED MEH | FBUIBIMIAPBIHBIH
1103 JTAHHBIX Oarmapiamanap/sl a3ipieyni yiipenyre apaanrad. Ocsl MaKcaTTa OaraapiaMaHbIH MarucTpi, ara
ADS Algorithms and data KYPBUIBIMBI, QJITOPUTMACP MEH Oarmapiamanapibl Kypy MPHHLMITEpI, LICLIy OKBITYILIBI
1103 structure omictepi, Anropur™mzey, Oarmapiamanay, KyWiH Kenrtipy skoHe Python sxorapsl

JeHreini Oaraapiamanay TUTIH KOJIIaHa OTBIPBII GaFaapiaMaiap bl XKy3ere achIpy
KapacTteipsuiabl. CTyaeHTTepre OepijieTin MyMKiHIIK: 3aMaHayu Oarqapiamanay
calachIHIArbl  OUTIM MEH YFBIMAAp OKYHECiH, OpTYpi  CHIHBIITAPIBIH
AITOPUTMAEPiH OaraapnaMaibIK iCKe achIPY/IbIH XKaJIlbl IPUHIUNTEPIH KOJIaHY;
Python Oarnmapnamanay Timi apKbUIbl adTOPUTMIEPII €HTI3y; KOJJaHOasbI
ecenTep/i MIeNly YIIiH KOJJIAaHBUIATBIH adTOPUTMIEPAIH THIMAUNTIH Tanjay;
THUICTI MOHIIK TEPMHUHOJIOTHS MEH CHHTAKCHUCTIK KYPbUIBIMJAP/bl KOJJIaHBIHBI3;

OaraapramMabIK KOZATapIbl ChIHAY XKOHE KOHey.
4 Kpickama Ma3MyHBI: AJTOPUTMIEP, OHBIH KYpAENiNiri. AJropur™aepmi
aHanu3ney npuHumnrepi. byTiH caHmapra Oepiaren  ecenTepii  menry

anroput™aepi. Pekypcusinapra Oepinren ecenrtep. MaccuBTep, xkKasyjaap skKoHE
kenMymmenikTep. Tiz0exrep. CTexrep, Ke3eKTep koHe aekTep. TizOekreit Oeimy.
Tizimnep. Hyckaymbuiap. Aramrap. Tisoekrepai enuey anropurmaepi. Cypeinray
anroput™aepi. [3gey anropurmuepi.

5.Kyseiperriniri: AnroputMaep *koHe AepeKTep KYPUIBIMBI TOHI OOHBIHIIA OiriM
aJyLIbl AITOPUTMICPIIH JKYMbIC ICTE€Y NPHHUMITEPIH, OJNApAbIH TUIMIUITIH
Oaranay oMICTEpiH JKOHE JEpEeKTep KYPBUIBIMAAPBIHBIH TYpPJEpiH Oineai xoHe
TYCiHeJli; alTOPUTMAIK KYPJENTK TEOPHSCHI, PEKYpPCHUsl, CYPBINTay MEH i3/ey
Tocinmepi apachIHAAFBl e3apa OaiilaHbICTapAbl Talnjail anambl; abCTpaKTiii
JIEpeKTep THITEpPiHiH (CTEK, Ke3eK, Ti3iM, araml, rpad)) KacCHeTTepi MeH KOJJIaHy
aifiMaKTapbIH TYCIHIIN, ONAapAblH THIMJUINH HAKTBI ecenTep MLIemryae Oaranaii
anajpl; AalTOPUTMAEP MEH JepeKTep KypBUIBIMAAPHl apachIHAAFbl KypJeli
TOYENAUTIKTEpAl aliKpIHIaM, onapAbl Oarnapiamanay TiIAEpiHAE JKY3ere achlpy

epeKIIeNiKTepiH TYCiHipeni.
6.Kyrinerin  HoTmXE: Ecenrepni  miemry  ymriH - anroputMmaep  koHe
nmporpamMManayibl  Kypy oOJiCTepiH MEHrepy, Kasipri 3aMaHfbl —ecenTey

TEXHHUKACBIHBIH ~OYTiHTi  KYHTI
TOXIPHOEITIK NaF/bIFa He OoNapl.

IporpamMMaliblK SKaOJBIKTAYbIH —KOJTaHy/Aa

1.IIpepexsusutel: Mupopmarrka | (IKoIbHEI Kypc)
2.IToctpexBusnutsl: [Iporpammuposanue |l




3.Lens aucuumnHbl: Kype npenHasHaveH Ui H3ydeHus pa3paboTKu alrOpUTMOB
U IIPOrpaMM JUIsl pellieHust pa3inyHbIX 3a1a4. C 3TOH LeIbI0 paccMaTpHBAIOTCS
CTPYKTypa IPOrpaMMBbl, IPHHIUIIBI IOCTPOCHHS aITOPUTMOB M IIPOTPaMM, METO/IBI
pCICHHs, alrOpUTMM3ALMs, INPOrpaMMHUPOBAHUE, OTIAAKa W  peaan3alust
IpOrpaMM C MHCIOJIb30BAHMEM $I3bIKAa IPOTPAMMHPOBAHMS BBICOKOTO YPOBHS
Python. CTyneHTEI MOTYT: IPUMEHATh 3HAHHUS M CHCTEMY IIOHSATUH B obnacTd
COBPEMEHHOT0 IPOrpaMMHUPOBaHHs1, OOIIHE IPUHLIUIIBI IPOrPAMMHON pean3aliu
AJITOPUTMOB PA3JIMYHbBIX KJIACCOB; PEAIN30BbIBATh AJIFOPUTMbI CPEACTBAMH S3bIKA
nporpamMmupoBanust Python; anamm3upoBath 3((EKTHBHOCTH HCIIONB3YEMBIX
AITOPUTMOB JUIS PEIICHUS PHKIAHBIX 3a/1a4; UCIOJIb30BaTh COOTBETCTBYIOLLYIO
MPEIMETHYIO TEPMHMHOJIOTMIO M CHHTAKCHYECKHME CTPYKTYPbI; TECTUPOBATh H
JenaTh OTNaJKy HPOrpaMMHBIX KOJIOB.
4. Kpatkoe copepxaHue: AJTOPUTMBI, €ro CIOXHOCTb. [IpuHUMIBI aHanu3a
AJITOPUTMOB. AJITOPHTMBI PELIEHUs. MHTETPANIbHBIX 3a7ad. [IOBTOpHBIC OTYETHI.
MaccuBbl, MeTkn H MHOTokeHCTBO. Cerb. CrTeku, odepenu M CTOJBL
CermenrupoBanHoe  pacnpeneneHue. Crucku.  HHCTpykTOpBL.  [lepeBbs.
Anroput™bl a1t 00paboTKM 1ieneld. AJITOPUTMBI COPTHPOBKH. AJITOPHUTMbI
TIO¥ICKA.

5. Kommerennuu: [Ilo aucHUIUIMHE aNrOpUTMBl U CIPYKTYpPBl JaHHBIX
oOyyaromuiics 3HaeT M MOHMMAET MPHUHUMIBI PabOThl AJTOPUTMOB, METOIbI
OLICHKH UX 3(P(EKTHBHOCTH M THUIIBI CTPYKTYp JAHHBIX; MOXKET aHAIM3HPOBATH
B3aMMOCBSI3M MEXIy TEOpHEH aJrOpUTMUYECKOH CIIOKHOCTH, DPEKypCUeH,
MOJIXO/IaMH COPTUPOBKHU U IIOUCKA; MOHUMATh CBOMCTBA M OOJACTH NMPHUMEHEHHUs
a0CTPaKTHBIX THIIOB IAaHHBIX (CTEK, OdYepenb, CIHCOK, IepeBO, Irpad, MOXKeT
OLCHUTh UX 3((PEKTHBHOCTh NpPU PEIICHMH KOHKPETHBIX 3aJad; BbIABIICT
CJIO’KHBIC 3aBUCHMOCTH MEXK/Iy JITOPUTMAMH U CTPYKTYPaMH JaHHbBIX U O0BbSICHSICT
0COOEHHOCTH UX  pealM3alud Ha  s3BIKax IPOrpaMMHPOBAHHUSL.
6. OxupgaeMble pe3ynbTaThl: IlodydaT mpakTHUecKye HABBHIKH B IPHMEHEHHH
COBPEMEHHOTO TPOrPAMMHOI0 00ECHICUYCHHSI U COBPEMEHHOTO BBIYHCIIUTEIBLHOTO
000opyHOBaHHSI.

1.Prerequisites: Computer science | (school course)

2.Post-requirements: Programming |1

3. The aim of the discipline: The course is designed to study the development of
algorithms and programs for solving various tasks. For this purpose, the structure
of the program, the principles of constructing algorithms and programs, solution
methods, algorithmization, programming, debugging and implementation of
programs using the high-level programming language Python are considered.
Students can: apply knowledge and a system of concepts in the field of modern
programming, general principles of software implementation of algorithms of
various classes; implement algorithms using the Python programming language;
analyze the effectiveness of algorithms used to solve applied problems; use
appropriate subject terminology and syntactic structures; test and debug program
codes.

4. Short content: Algorithms, its complexity. Principles of analysis of algorithms.
Algorithms for solving integral problems. Recurred reports. Arrays, labels, and
polygamy. Circles. Stacks, queues and desks. Segmented distribution. Lists.
Instructors. Trees. Algorithms for processing chains. Sorting algorithms. Search
algorithms.

5. Competencies: The student in the discipline algorithms and data structure knows
and understands the principles of operation of algorithms, methods for evaluating
their effectiveness and types of data structures; can analyze the interrelationships
between algorithmic complexity theory, recursion, sorting and search methods;
understand the properties and application areas of abstract data types (stack, queue,
list, tree, graph) and evaluate their effectiveness in solving specific problems;
identifies complex dependencies between algorithms and data structures and




explains the features of their implementation in programming languages.
6. Expected result: Algorithms for solving problems and methods of programming,
have gained practical skills in applying modern software of modern computing
equipment

BIT KK/
B/l BK/
BD HSC

DM 1105
DM 1105
DM 1105

JluckperTi MaTeMaTHKa
JluckperHas MateMaTuka
Discrete Math

EMTHUXaH
OK3aMCH
exam

XKasb6arma-
aybI3IIa
TTucemenHo
-yCTHO
Written and
oral

1.IIpepexBusurrepi: UHpOpMaTHKa (MEKTEII KYpPCHI)

2. ITocTpexBU3UTTEPi: MaTeMaTHKAIBIK MOJICIIBCY )KOHE CAHABIK dIiCTep
3.IlonHiH Makcathl: JIMCKPETTIK MaTeMaTHKa MOHIH Wrepy[iH Herisri MakcaTthl
CTYIGHTTEpre AUCKPETTI MaTeMaTHKa €CeNTepiH IEeNIyAiH d/IiCTePiH KOHE COFaH
GaitnanbicTbl oMnayapl yipery. OKy MOpOLECiHAE CTyOCHTTEpre IHCKPETTIK
MaTeMaTHKaHbIH Herisri Oemimzepi OoiiblHIIAa 0a3aiblK OLTIMHIH KOpBIH Oepy,
aJIbIHFaH OLTIMI IMCKPETTI MaTEeMAaTUKAHBIH THIITIK €CENTEePiH MENIye YTHIM/IbI
JKOHE TUIMII HaiiadaHy bl YHPETy KaKeT; CTyACHTTEePIiH JUCKPETTi MaTeMaTHKa
TypaJbl TYCIHIlT MEH HbICAaHAAp MEH MPOLECTEPIiH KeH CIEeKTpPiH 3epTTey oici
peTiH/e KAJIBIITACTBIPY.

4. Kpickaia Ma3myHbl: KypcThl OKbIFaHIa JUCKPETTI 00BEKTLIED, EKTI JKUBIHAAP,
Oyab GyHKUUSIIAPEI, ATHUIBIMAAP anreOpackiHbIH (HopMyaaiapsl, rpadrap jxoHe
Ti30EKTep JKOHE KYIMsUIap TEOPHACHIHBIH IPOOJieManapbIMEH — TaHbBICAIbL.
TpuBHagbAbl eMeC AITOPUTMHIH MbICAJIJAPBIHBIH KOPBIH  TOJBIKTBHIPAIBI.
JKubiamap, imiki KHbIHAAP KOHE deMeHTTep. JKUbIHAAp anreOpachlHbIH TEHIITI.
AHBIKTAJTyIIB] )KOHE €CKEPLIETIH TYCIHIKTep MEH apHailbl TEpPMHHIEPIH MoJIIIepi
OypbIHFBIFa KaparaHaa HaKTbUIail TyciHmipinemi. JIMCKpeTTi MaTeMaTHKaHbIH,
KOMOWHATOPHKAHBIH OICTEPiH MEHrepy, rpadTap MeH KYIHsIAp TEOPUSICHIHBIH
YFBIMZIAPBIMEH TaHBICY, (OPMaIIbIbl KOPBITY JKIHE AJJICIACY 9IiCTePIMEH TaHBICY.
5. Kyrinerin Hotioke: Binim anmymibl AHCKPETTI KYPhUIBIMIAP MEH aJrOPHTMIACPIIH
TEOPHSUIBIK HETIi3MepiH TOKIpHOene KoNjaHa anaibl; JOTHKAIBIK OPHEKTepi
TYPJICHLIPY, KUBIHAAP TEOPHSCHI, KOMOHMHATOPHKA, rpadTap MEH KaTbIHACTApPIbI
Talfay AapKbUIbl HAaKThl €CEeNTepli MIeHmIeAi; aKmapaTThIK KyHenep MeH
Oarnapiamanay YIepicTepiHIE JAMCKPETTI MaTeMaTHKaHBIH OJICTepiH THIMIL
Mai/[aanbll, KOCIONW TarchlpManap/sl OpbIHIay OaphICBIHAAQ JIOTHKAJBIK KOHE
AHATMTUKAJIBIK Offlay KaOiJeTTepiH JaMbITa/bl.

6. Kysiperriniri: Kern KongaHbUIaThIH MPAKTHKAJIBIK €CENTEP/l LIbIFapyaa, 0imim
aJlylIblIapFa KEeNTIPUIreH TYXKBIPBIMIAP/bl JQJIENACY SKOHE IKATTBIFYJap.bl
OpBIH/IAY CTYISHTTEPIiH JAUCKPETTI MaTeMaTHKaHBIH OJICTepiH MEHrepyre
MYMKIH/IIK Oepeni.

1. llpepexBusutor: UnpopmaTuka (MIKOIBHBIH KYpC)

2. ITocTpexBH3UTHL: MaTeMaTHYeCKOe MOJEIUPOBAHUE H YHCICHHbIE METOIbI

3. Lens mucomnuvHel: I'JTaBHOH LENBI0 OCBOEHHS AMCLUILIMHBI "J{MCKpEeTHOH
MaTeMaTUKH" sBIsSeTCS OOy4YeHHE CTYISHTOB METO/aM pelIeHHs 3a/ay
JUCKPETHOM MaTeMaTHKd M COOTBETCTBYIOIIEMY MbIIIIeHHIO. B mpormecce
oOydyeHust TpebyeTcss NaTh CTyIAEHTaM 3amac 0a30BBIX 3HAHMH MO OCHOBHBIM
paszenaM JAUCKPETHON MaTeMaTHKH, O0Oy4HTh PalMOHAIbHOMY U 3()(EeKTHBHOMY
HCTIONB30BAHUIO MOJIyYCHHBIX 3HAHUH IPH PEIICHHU TUIIOBBIX 3a]a4 JUCKPETHOU
MaTeMaTHKu; C(OpPMHpPOBaTh y CTYJACHTOB MPEACTaBICHHE O JAUCKPETHOH
MaTeMaTHKe KaK MeTO/e H3y4IeHHs IIUPOKOro Kpyra 00beKTOB 1 IPOIIECCOB.

4. Kpatkoe cozmeprkaHue: IpU U3y4EeHHU Kypca 3HAKOMUTCS ¢ Tpo0IeMaMu TEOpHU
JIMCKPETHBIX 00BEKTOB, TIPECIbHBIX MHOXKECTB, (DYHKIHIA OyI1b, hopMyIT anreOpel
BBICKa3bIBaHMM, rpad)oB W mocienoBaTeabHOCTEH M TaiiH. [lomomnHser 3amac
MIPUMEPOB HETPUBHAIBHOTO alTOPUTMa. MHOXKECTBA, TOAMHOXKECTBA H JJICMEHTBL.
PaBencTBO anreOpsl MHOXeECTB. KonMuecTBO ompenenseMbIX M y4UTHIBAEMBIX
MOHATHH M CIENUAIbHBIX TEPMUHOB TPAKTyeTcs Oolee UYEeTKO, YeM paHBbIIE.
OBnajeHne METOJaMH JUCKPETHOW MaTeMaTHKU, KOMOMHATOPHKH, 3HAKOMCTBO C
MOHATUAMH TEOpHUH TpadoB M TaliH, 3HAKOMCTBO C METOAaMH (HOPMaIbHOTO
00001IeHNS M JIOKA3bIBAHHSI.

Tokcanosa C.K.,
ara OKBITYLIbI




5. Komnereniuu: O0y4aronuiicss MOXeT MPUMEHSITh Ha MPAKTUKE TEOPETHICCKHE
OCHOBBI IUCKPETHBIX CTPYKTYP H aITOPUTMOB; PelIaTh KOHKPETHBIC 3a/[a4H ITyTeM
peoOpa3oBaHusl JTOTHYECKUX BBIPAKCHUI, TEOPHH MHOXECTB, KOMOHHATOPHKH,
aHanu3a rpadoB U OTHOIICHUH; 3P (HEKTHBHO HCIOIB30BATh METOABI JHUCKPETHON
MaTeMaTHKd B MH()OPMALMOHHBIX CHCTEMaX M IIPOLECCaX MPOrpaMMUPOBAHU,
pa3BHBAaTh JIOTHYECKOE W AHAIMTHYECKOE MBIIUICHAE IIPH  BBIIOIHCHUH
npoecCHOHATBHBIX 3a/1a4.

6. Oskupaemble pe3yJbTaThl: B pPEIICHUM HauOOJee YacTo HCIOJIb3yeMbIX
[PaKTHYECKHUX 3ajad, apryMCHTALM{ [PUBEICHHBIX BBIBOJOB U BBIIOJIHCHUH
YHPaXKHEHUH  I03BOJAET  CTYAEHTaM  OBJAAETh  METOJAMH  JUCKDPETHOMH
MaTeMaTHKH.

1. Prerequisites: Computer science (school course)

2. Post-requirements: Mathematical modeling and numerical methods

3. The purpose of the discipline: The main goal of mastering the Discrete
Mathematics discipline is to teach students methods for solving discrete
mathematics problems and related thinking. In the learning process, it is required
to give students a stock of basic knowledge in the main sections of discrete
mathematics, to teach the rational and effective use of the knowledge gained in
solving typical problems of discrete mathematics; to form students' understanding
of discrete mathematics as a method of studying a wide range of objects and
processes

4. Summary: while studying the course, he gets acquainted with the problems of
the theory of discrete objects, limit sets, Boolean functions, formulas of the algebra
of statements, graphs and sequences and mysteries. Replenishes the stock of
examples of a non-trivial algorithm. Sets, subsets, and elements. Equality of the
algebra of sets. The number of defined and accounted concepts and special terms is
interpreted more clearly than before. Mastering the methods of discrete
mathematics, combinatorics, familiarity with the concepts of graph theory and
mysteries, familiarity with the methods of formal generalization and proof.

5. Competence: The student will be able to apply the theoretical foundations of
discrete structures and algorithms in practice; solve specific problems by
converting logical expressions, set theory, combinatorics, analyzing graphs and
relationships; effectively use the methods of discrete mathematics in the processes
of Information Systems and programming, develop logical and analytical thinking
in the process of performing professional tasks.

6. Expected result: in solving the most frequently used practical problems,
argumentation of the above conclusions and performing exercises allows students
to master the methods of discrete mathematics.

BIDKK/
BJIBK/
BK HSC

Ped 1201
Ped 1201
Ped 1201

Ilemaroruka
TTemaroruka
Pedagogy

CMTHUXaH
OK3aMECH
exam

TecT/test

1.IlpepexBusutrepi: [Icuxonorus

2.IToctpexBusurrepi: LIugpisik 6iiM Gepy OpTaCHIHBIH ITeAaroruKajblK AU3aifHbI
3.IToHHIH MakcaTbl: CTYJCHTTEpIi OKBITY MEH TOpOHENeyIiH TEeOPHSIIBIK
HETI3epPIMEH TaHBICTBIPY, IEAArOTHKAJbBIK KY3BIPETTUNIK JEHTEHiH apTThIpY,
aJlaMHBIH JKEKe epEeKIISNIKTep] Typabl OHBIH OKY JKOHE KOCiOH KhI3METiH TaOBICTBI
HTepy JKOHE Ky3ere acelpy (akTOpbl PETiHAE TYTac TYCIHITIH KalbINTacThIpPY,
OKYZBbIH, aKbLI-Oi €HOCTiHIH MOJCHHETIHIH J>KOHE ©3iH-031 OimiM OepyaiH
OUNIKTEpiH JKOHE IIeJJarOTUKANBIK OiNiM HETi3iHJAe THIMII INemnM KaObuigay
JAFABLIAPHIH JaMbITY.

4. Kpickama Ma3myHbl:  byn moHai oKy OakajaBpiapra IMeZarorMKaHbIH
oNicHaMaNbIK HETi3iH, Herisri MNeJaroruKkajblK YFBIMAApABI, IeIarorHKaHbIH
KYPBUIBIMBIH, OKY MEH TOPOHEHIH 3aHIBUIBIKTAaphl MEH YCTaHBIMIAPBIH, TopOue
MEH OKBITYABIH MAa3MYHbIH, OMICTEpiH, KypalgapbiH, (opManapbelH HUrepyre,
OamamapiplH JKac CepEKIICNIKTEpIMEH TaHBICYFa, OacTayblll  CHIHBINTAFbI
MearOTHKAIBIK  YICPICTIH JKYpyl MeH HOTW)KeNepiH IIapTThl aHBIKTaWTHIH

Opa3zsiMOeToBa A.
ITenaroruka >xoHe
OKBITYIbIH
anicremeci
KadeIpachIHbIH aFa
OKBITYLIBICHI




TOYCNAUTIKTepAl auryra, OacTayblll MEKTENl MYyFaliMiepi ajiiblHAa TYpFaH
MiHIETTep/Ii urepyre MyMKiHIIK Oeperi.

5. Kyssiperriniri: binim amynisl mearorukaHbH MOHIH, MaKCAThIH XKOHE HErisri
YFBIMIAPBIH TYCiHE OTBHIPHIN, OimiM Oepy MNpPOLECIHIH 3aHIbUIBIKTAphl MEH
MPUHLMITEPIH MEHrepeai, 3aMaHayd I[eJarorukajiblk Haesyiap MeH OAicTepui
ToxipuOeze KonaHyra YMThUIaAsl. OKBITY MEH TOpOHEHIH e3apa OaillaHbICHIH,
TYIFaHBIH KAJIBIITACYBIHIAFbl IENArorThIH PONIH TYCiHedl JKoHe KociOu-
MeJarorHKaiblK KapbIM-KaThIHAC MOJICHHETIH aMbITajbl. BiTiM amymsl OKy-
Topbue mpoueciH jxobamay, KOcmapiay >XKOHE YIMBIMOACTHIPY HaFAbUIAPBIH
JKETUIIPIN, OKYIIBUIAP/ABIH JKAaC JKOHE JKEKe ePEeKLICNIKTEpiH eCKepe OTHIPHIIL,
THIM/II OKBITY TOCUIAEPIH KOIIaHaIbI

6. Kytinerin notmxe: binim Oepy camachiHAAFb! KociOM KbI3METiHIH KYHIBUIBIK
Heri3aepiH, MeJarorHKalblK KbI3MET KoHe OimiM Oepydi jKy3ere achIpyIblH
KYKBIKTBIK HOpMaJlapbIH, Oi1iM Oepy yAepiciHiH MoHI MEH KypbLIbIMBIH Oilesi.

1.IpepexBusursl: [lcuxonorus

2. IloctpexBusutsl: [leqarornveckuii Au3aitt nudpoBoii 00pa3oBaTEeIbHON CPEIbI
3. lenb DMCHUIUIMHBL O3HAKOMJIGHHE CTYJEHTOB C TEOPETHYECKHMH OCHOBAMH
00y4eHHUsI ¥ BOCHMTAHUS, HOBBIIICHUE YPOBHS ME1arOrH4ecKoil KOMIETEHTHOCTH,
(opMHpOBaHHE IIEIOCTHOTO MPEACTABICHUS O JMYHOCTHBIX OCOOEGHHOCTSX
yesoBeka Kak (h)akTope yCIIEIIHOTO OBJIAJACHHs U OCYIIECTBICHHS UM y4eOHOH 1
pO(ECCHOHANBHON  JICATENBHOCTH, PAa3BUTHE YMCHMIl YYUTBCS, KYJIbTYpBI
YMCTBEHHOTO TpYy/Ja, caMoo0Opa30oBaHHUS U HABBIKOB 3()(EKTHBHOIO HPHUHATHS
peIIeHNH Ha OCHOBE MEarOrMIecKiX 3HAHHH.

4. CopneprxaHue AMCLMIUIMHBI HANPaBJICHO HAa (OPMHPOBAHUE HMHAUBHIYaJIbHO-
TBOPYECKOrO  CTWIS MOBEJICHMS IEJarora, BBIPAXKAIOIIEIOCS B  CTHIE
PO(ECcCHOHANBHOTO MBIILIEHNS, TOTPEOHOCTH CaMOCTOSATENBHO BHIPAabATHIBATH
CTPATEeTHI0 TAKTHKY JCHCTBHH B BapHATHUBHBIX COLHAIBHOIEIArOTHIECKUX
YCIIOBHSIX.

5. Kowmmnerennmm: IloHMMast cCym[HOCTb, Ha3HAuYCHWE M OCHOBHBIC TIOHATHS
TIEJIaTOTHKH, CTYAEHT OBJAJEBaeT 3aKOHAMH M IPHHIMIIAMH 00pa30BaTeIbHOTO
poIiecca, CTPEMHTCSI NMPUMEHSATh Ha HMPAKTUKE COBPEMEHHBIE Me[arOrHYecKue
nzen u Metosel. [ToHnMaeT B3anMoCBs3b 00y4eHHs M BOCIINTAHHS, POJIb YIHUTENs
B (OpMHPOBAaHMM JIMYHOCTH, pa3BUBACT KyIbTYpy TpO(hECcCHOHAIBHO-
negarorudeckoro obuieHnst. CTyI€HT COBEPIICHCTBYET HaBBIKU IPOCKTUPOBAHMS,
IUTAHMPOBAHMS ¥ OPTaHM3aIMM 00pa30BAaTENBHOTO IPOIECCa, HCIONb3yeT
3¢ dexTUBHBIE METOABI OOYYEHHS C Y4eTOM BO3PACTHBIX W HHIMBUIYaTbHBIX
0CcoOeHHOCTEl 00yJaroImuXCsl.

6. OsxmpmaeMble pe3yibTaThl: 3HAET IIEHHOCTHBIE OCHOBBI INPO(ECCHOHAIBHOH
JeSATENPHOCTH B cpepe 00pa3oBaHHs, IIPaBOBBIE HOPMBI  peaM3aIiu
MEArOTM4ECKOil ACATEIBHOCTH U 00pa30BaHuUs

1.Prerequisites: Psychology

2. Post-requirements: Pedagogical design of the information educational
environment

3. The purpose of the discipline: The purpose of the discipline is to familiarize
students with the theoretical foundations of teaching and upbringing, to increase
the level of pedagogical competence, to form a holistic view of a person's personal
characteristics as a factor of successful mastering and implementation of
educational and professional activities, to develop learning skills, culture of
intellectual work, self-education and skills of effective decision-making based on
pedagogical knowledge.

4. Summary: The content of the discipline is aimed at the formation of individual
and creative style of behavior of the teacher, expressed in the style of professional




thinking, the need to independently develop a strategy and tactics of actions in
variable socio-pedagogical conditions.

5. Competence: Understanding the essence, purpose and basic concepts of
pedagogy, the student masters the laws and principles of the educational process,
strives to apply modern pedagogical ideas and methods in practice. Understands
the interrelationship of teaching and upbringing, the role of the teacher in the
formation of the personality, and develops a culture of professional and pedagogical
communication. The student improves the skills of designing, planning and
organizing the educational process, uses effective teaching methods, taking into
account the age and individual characteristics of students.

6. He knows the value bases of professional activity in the field of education, the
legal norms of pedagogical activity and education, the essence and structure of
educational processes.
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1.IIpepexBusurrepi: [Icuxonorus

2.IToctpexBusutrepi: H(GOpMATHKAHBI OKBITY dAicTeMeci

3.Ilonnin wmakcatbl: [IoH CTymeHTTepAlI TEOPHSUIBIK-OJiCHAMANBIK IKOHE
OMICTEMENIK HEeTi3epMEH, HETi3ri caHaTTapMeH, COHMAaii-aK WHKIIO3UBTI OLTiM
Oepyai YHBIMIACTBIPYABIH CPEKIIETIKTEePIMEH TAHBICTBIPA/Ibl; HHKIFO3UBTI O11iM
OepyaiH 00bEKTiCl, IOHI, MAKCATTAPbI, MiHAETTEPI, KAFUAATTAPbI, KAJIBINTACY JKOHE
JaMy Ke3eHzepi Typaibl OUTIMIl KaJbINTacThIpabl, HHKIIO3UBTI OiTiM Oepymiy
QNIEYMETTIK-MO/ICHH pOMiH aiikpiHaaiapl. Kypc kasipri 3amanfsl OimiM Gepy
(Ty3ery) MeKkeMmernepiHiH KbI3METIiH XKoHe epekiie OitiM Oepy MeH MeaaroruKalbiK
Kyhenepi YilbIMIacThIpy HbICAaHIAPBIH KapacCTBIPAIbL.

4. Kpickamra Ma3MyHbl: VIHKII03UBTI 6iniM OepyaiH KYKbIKTHIK-HOPMATHBTIK
KaMTaMachI3laH/IbIPY/Ia KE3ECIIl OThIPFaH Keepriepit xor. VHKI03UBTI 6itiM
Oepy yibIMIapplHIA MYMKIHAINT [IEKTeyJi Oanamapipl ICHXOJOTHSIIBIK-
MeIarOrMKajbIK KOJIIay KOpCeTy MOAENAepl Typaibl TYCiHIKTep Oepy.

5. Kysiperriniri: MHKII03UBTI 0iiM OepyaiH TEOPUSUIBIK HETI3/AEpiH jkoHe OilimM
alyna epekile KaXeTTUIKTepi Oap TysFamapIsl KOJJAyIblH CHXOJIOTHSUIBIK-
MeIarOTMKAbIK KaFUIATTapblH KociOM JAeHrelae KojinaHa anaisl; OutiM Oepy
MPOIIECIHE TeH MYMKIHJIIKTEp skacay, OeiiMIeNreH OKy OpTachlH YHBIMAACTHIPY
JKOHE JKEKE OKBITY TPACKTOPHSUIAPBIH Kypy OOMBIHINA HETi3JeNreH MIemriMaep
KaObUIIAN/Bl,  QIEYMETTIK  OUIAIK, TOJEPAHTTBUIBIK  KOHE  ATHUKAJIBIK
JKayaIrKepIUTK KaFuAaTTapblH YCTAHA OTHIPBIN, KACIOM MiHIETTepai Iuenryne
TEOPHSNIBIK OiNMiMiH TOXipnOEMEeH YIITaCTBIPAIbI.

6. Kyrinetin Hotvxe: MHKII03UBTI OlliM Oepy/ii peTTeTiH HOPMATHBTIK aKTijiep
Typaisl Oineni.

1. IlpepexBuzutsl: [lcuxonorus

2. IloctpexBu3uTs: MeTOMMKA MPEMOaBaHusT HHPOPMATHKH

3. lenp mucnummuebl: JIMCOMIUIMHA 3HAKOMHT CTYJCHTOB C TEOPETHKO-
METOOIOTHIECKHMH H METOIWYECKUMH OCHOBAMH, OCHOBHBIMHU KaTETOPUSIMH, a
TaKXe ¢ OCOOCHHOCTSIMU OpPTaHU3AIMH HHKJIIO3UBHOTO 00pa3oBaHust; Gpopmupyer
3HaHUs 00 00BEKTE, MpeIMeTe, NeNsiX, 3a1a4ax, IPHHIHIAX, ITanax CTAHOBICHUS
¥ Pa3BUTH MHKIIO3MBHOIO OOPa30BaHUS, ONMpENEIseT COLHOKYIbTYPHYIO POIb
MHKIIIO3UBHOTO 00paszoBaHust. Kypc paccMaTpuBaeT JesTeIbHOCTh COBPEMEHHBIX
00pa3oBaTeNbHbIX (KOPPEKIMOHHBIX) YUPSKICHHH H (OPMBI OpraHHU3aL¥N
0COOEHHOr0 00pa30BaHUS U IEAarOTHICCKUX CHCTEM.

4. Kpatkoe conepxkaHue. ba3oBble MONOXKEHHS OPraHM3ALUU U YIPaBICHUS
HHKIIFO3UBHBIMH NIPOLIECCaMH B 00pa30BaHHH, BBIJCITUTH CXEMbI MOACIHPOBAHHS
BKJIIOYEHUS JACTeH ¢ OrpaHHYCHHBIMH BO3SMOXKHOCTAMH B 00IIe00pa3oBaTeIbHbIH
IpoLecC U [aTh IPEACTABICHHS 00 HMHTETPUPOBAHHOM OOYYCHHH KaK Ba)KHOM
COLIMOKYJIETYPHOM (peHOMEHE OOIIEro u CrenHanbHOro 00pa3oBaHHMsL.

5. Kommnerenmun: Ha mpodeccroHaqbHOM YpOBHE NMPUMEHSTH TEOPETHIECCKHE
OCHOBBI MHKJIIO3HBHOTO 00pa30BaHMsI U IICHXOJOT0-NICJArOTHISCKHE MPHHIUIBI

Tiney6ait C.I11.
KaybIM. Ipod.,
ILF.K.




MOJUIEPKKH JIML[ C OCOOBIMH HOTPEOHOCTAMH B OOy4eHHH; HPUHUMAThH
00OCHOBaHHBIC ~ pPEIICHWs MO  CO3JaHMI0  PaBHBIX  BO3MOXHOCTEl B
o0pa30BaTenbHOM IIpoLiecce, OpTraHH3alluy aJalTHPOBAHHOW y4eOHOH cpensl U
MOCTPOCHUIO ~ MHJMBHAYalIbHBIX  TPACKTOpHIl  OOy4eHHs;  IPUMCHSTH
TEOPeTHYECKHUE 3HAHUS NIPH PELICHNH NPO(EeCCHOHANBHBIX 3a/1a4, TIPUJIEPKUBASCH
NPUHIUIIOB  COLMANbHOM  CIIPaBEAIMBOCTH, TOJEPAHTHOCTH M OTHYECKOU
OTBETCTBEHHOCTU B COUECTAHHU.

6. OxxupaeMble pe3ysbTarhl: 3HACT O HOPMATHBHBIX aKTaX, PErIaMEHTHPYIOIIUX
HHKIIFO3UBHOE 00pa30BaHue.

1. Prerequisites: Psychology

2. Post-requisites: Methods of teaching Informatics

3. The purpose of the discipline: The discipline introduces students to the
theoretical, methodological and methodological foundations, the main categories,
as well as the features of the organization of inclusive education; forms knowledge
about the object, subject, goals, objectives, principles, stages of formation and
development of inclusive education, determines the socio-cultural role of inclusive
education. The course examines the activities of modern educational (correctional)
institutions and forms of organization of special education and pedagogical
systems.

4. Summary: Basic provisions of the organization and management of inclusive
processes in education, to highlight the modeling schemes of inclusion of children
with disabilities integration into the educational process and to give an idea of
integrated learning as an important socio-cultural phenomenon of General and
special education.

5. Competence: Apply the theoretical foundations of inclusive education and
psychological and pedagogical principles of supporting individuals with special
needs in education at a professional level; make informed decisions on creating
equal opportunities in the educational process, organizing an adapted learning
environment and building individual learning trajectories; combine theoretical
knowledge with experience in solving professional tasks, adhering to the principles
of social justice, tolerance and ethical responsibility.

6. Aware of the regulations governing inclusive education.
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1.IlpepexBusntrepi: [Tporpammanay |

2.IloctpexBuzutrepi: OOBEKTIre OaFbITTATIFAaH MPOrpaMManay

3. [TonHiH MakcaThl: barnapnamanay Tinaepid yYbIMAACTBIPY MEH aJITOPUTMACPIL
Kypy omicTepiH uWrepy HOTWXeciHge Oarmapmamanap Kypamel. Python
Oarnmapnamanay Herizgepi. backapy KypbulbIMaapbl, (QyHKUIUSIapbl KoHE
KOJUTeKIMsIaphl. Jlepekrepai Tangay »koHe OarapiiaMaliblk eHiMAep.l a3ipIiey.
Mopnymeaik GarmapiaManapasl Kypy, KOIATBI TeKcepy, MoliMerTep Oa3achIMeH
JKYMBIC. AnroputMmuep Typanbl TyciHiK. Typakreuiap, aiHBIMAJbLIap >KOHE
epHekTep. TaraiibiHnay oneparopsl. Jlepektep Typuepi. JlepexTepai eHrisy xoHe
LIBIFapy.

4 Kpickama masmyssl: «[Iporpammanay II» kypcel Oarmapnamanapisl a3ipiey
JKOHE IaMBITY/IbIH KEKEJIETeH MapaJurManapbiMeH TaHblCyFa apHauraH. Python -
OyJ1 ofleTTeri CHHTAKCHCHI )KOHE KiTalXaHachl MBIKTHI KHBIHTHIK. Python - sxorapst
JKBUIAAM/IBIKTBI, TMHAMUKAIIBIK TUNTIK KOTNKY)KaTThl Oariapiamanay Timi. Python
KOZBI KOOIHECE TICEBIOKO ACH aTalabl.

5.Kyswipertiniri: Barnmapnamanay TingepiHiH KypbUIBIMABIK JKOHE OOBEKTIre
OarbITTa/FaH IPUHIUNTEPiH, CHHTAKCHCTIK )KOHE CEMaHTHKAIIbIK 3aHABLIBIKTAPBIH
Oineni xoHe TyCiHEAl; alHBIMAJIBLUIAP, MATIMETTEP THUNTEPi, GYHKIHUSIIAP, KIACTAP
MeH 00BEKTiNIep apachIHIarbl 03apa OalIaHBICTHI Tanaail anasl; GarapIaMalnbiK
KOITBIH JIOTUKAJBIK KYPBUIBIMBIH, alTOPUTMICPIIH OpBIHIATY pPETiH IKOHE
JIEPEKTEPMEH JKYMBIC ICTEY TOCUIAEpIH TYCIHII, OJapIblH apachbHIAFbl Kypaeli

Kycunbex b.K.
aFa OKBITYIIIHI,
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TOYENAUTIKTI afiKbIHAAHIBL;, TporpaMmanay yAepiCiHIeri Teopus MEH MpPaKTHUKa
GaitaHbICBIH TYCIHIN, THIMAI GaFmapiaMaiblK InenrimMaepai xobanay Herizaepin
MEHTepesi.

6.KyTinerin notmke: Kypaeni marematukansik ecenrepai Python 6arnapnamachix
Iaii/janaHa OTBIPBII LIBIFapa aJiaIbl.

1. IpepexBusutsl: [Iporpammupoanue |

2.IToctpexBu3uthl: OOBEKTHO-OPUEHTUPOBAHHOE IPOrPAMMHUPOBAHKE

3. Hemp gucnmmauael: CHOCOOHOCTh NPUMEHSATH COBPEMEHHBIC CHCTEMBI
MPOrpaMMHUpPOBaHKsA Ul Pa3pabOTKM IPOrPaMMHOIO KOJa, HHTEpHpeTalus
pe3yabTaToB CBOMX pa3paboTok. OCHOBBI MpOrpaMMUpOBaHus Ha s3bike Python.
VYmpapnsromue KOHCTPYKIUH, (GYHKINM H KOUIGKIUH. AHAIN3 NaHHBIX U
pa3paboTka IpoOrpaMMHBIX HPoAykToB. CO3JaHHE MOJIYJBHBIX IPOrPaMM,
TECTHpOBaHHE KoJa, pabora ¢ 0Oa3amu JaHHBIX. [IOHATHE NPO aITOPUTMBI.
KoHcTaHTHI, TepeMeHHbIe U BEIpakeHHs. OnepaTop npucBanBaHus. THITBI JaHHBIX.
Beox u BBIBOJ[ JIaHHBIX.
4. Kparkoe conepxxanue. Kypc «IIporpammupoBanue» mpeaHa3Ha4yeH Uit
03HaKOMJICHHUS YYAITUXCS C PA3IHYHBIMH ITapaJurMaMy pa3paO0TKH U pa3paboTKu
nporpaMmHoro otecnedyenus. Python - 3To s3bIK C HPOCTBIM CHHTAKCHCOM U
MoOIHbIA Habop Oubimorek.  Python - BBICOKOYPOBHEBBIH, IHHAMHYECKH
THITM3UPOBAaHHBI MHOTOIPOLECCOPHBIN s3bIK mporpammupoBanus. Kox Python
4acTO HA3bIBAIOT IICEBJOKOOM, ITOCKOJBKY OH INO3BOJSET BaM BBIPAXATh OYCHb
MOIIHbBIC UJICH B OYCHb HEMHOTHX CTPOKaX KOAQ, OyAydH O4eHb YHTAOCHbHBIMH.
5.Komnerenunu: 3HaeT U HOHUMAeET CTPYKTYPHbIE U 00bEKTHO-OPUEHTUPOBAHHEIE
NPUHLMIbBL, ~ CHHTAKCMYECKME M CEMaHTUYeCKHE  3aKOHBl  S3BIKOB
[POrpaMMHPOBaHHs; yMEET aHAJIU3UPOBATh B3AUMOCBS3H MEXIY NEPEMEHHBIMH,
THIIAaMH JTaHHBIX, (QyHKIUSIMY, KlaccaMH M OOBEKTaMH; IIOHMMAeT JIOTHYECKYIO
CTPYKTYpy IPOTPaMMHOIO KO/, IOCIIEI0BATEILHOCT BHINIOIHEHHS aTOPUTMOB
1 C1I0COOBI pabOTHI C JaHHBIMH, ONPEACISET CIOXKHBIEC 3aBUCHMOCTH MEXTy HUMU;
MMOHMMAeT B3aUMOCBS3b TEOPHH M INPAaKTHKH B IpOIecce MPOrpaMMHPOBaHUS
BJIajIeeT OCHOBAMH IIPOEKTHPOBAHUS d(PPEKTUBHEIX IIPOTPAMMHBIX PEIICHHUH.

6. Oxupmaemble pe3ynabTaTbl: CMOTYT HPOBOAUTH CIIOXKHBIE MaTeMaTHYECKUE
BEIYHCIICHHS C HCTIOIB30BaHIEM IporpaMMHOro obecriedeHus Python.

1.Prerequisites: Programming |

2. Postrekvizites: Objective-oriented programming

3. The aim of the discipline: Creates programs as a result of mastering programs,
programming languages and creating algorithms. Basics of programming in
Python. Control constructs, functions, and collections. Data analysis and software
product development. Creating modular programs, testing code, working with
databases. The concept of algorithms. Constants, variables, and expressions. The
assignment operator. Data types. Data input and output.

4.Short content: The "Programming" course is designed to facilitate students'
acquaintance with various paradigms of software design and development. Python
is a language with a simple syntax, and a powerful set of libraries. It is an interpreted
language, with a rich programming environment, including a robust debugger and
profiler. Python is a high-level, dynamically typed multiparadigm programming
language. Python code is often said to be almost like pseudocode, since it allows
you to express very powerful ideas in very few lines of code while being very
readable.

5. Competencies: Knows and understands structural and object-oriented principles,
syntactic and semantic laws of programming languages; can analyze the
relationship between variables, data types, functions, classes and objects;
understand the logical structure of program code, the order of execution of
algorithms and ways of working with data, identify complex dependencies between




them; understand the relationship between theory and practice in the programming
process and master the basics of designing effective software solutions.

6. Expected result: Can print complex mathematical calculations using Pascal
software.
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1. llpepexBusurrepi: Web-rexHonorusiiap

2. INoctpexBusurrepi: XKacan sl HHTEIUIEKT HeTi3aepi

3. Ilonmin wmakcatbl: Bbyn mon 3arrap unrtepHeri (IoT) men MoOuibai
KOCBIMIIIAJIAPJbI JK0Oaliay, HaMbITY JKOHE KOJIAHy Heri3jepiH yipereni.
CrymeHTTep 3aMaHayd KyYpbUIFBUIApABI ©3apa OalIaHBICTBIPY, OEepPeKTepAi
KHHAY JKOHE Gackapy JaFAbLIapbIH MEHIepesi.
4. Kpickaia Ma3MyHbI: 10T TYXKbIpbIMJaMachl )KOHE apXUTEKTYPAChI, JATYHKTEP
MEH KYPBUIFBLIAPABIH TYpiepi, MOOHMIBAI KOCBIMINAIAPIBIH JKYMBIC ICTEY
NPUHUMNTEP], OYNTTBIK KbI3METTEpAl mNaipanaHy, MoOuiabai sxkonHe 0T
LIeIIiMICPiH HHTErpaLHsiiay.

5. Kyswiperrimiri: bimim amymsr 3arrap uatepHeri (10T) MeH MoOuibni
TEXHOJIOTUSUIAPbIH HETi3ri YFBIMIAPbIH, JaMy OaFbITTapblH JXKOHE OJIapJIbIH
3aMaHayd KOFaMIarbl POIIiH TYCIHedl; CaHABIK HHOPAKYPBUIBIMHBIH, CEHCOPIIBIK
KyHenep MEH JKeNUNK apXHUTeKTypalaplblH JKYMBIC ICTE€Y NpPUHLMITEPiH
MmeHrepesi. COHBIMEH KaTap HHHOBAUMSUIBIK TEXHOJOTHSIApAbl TIXipubene
KOJIJIaHy apKbUIBI THIM/i JKOHE BIHFAHJIBI LH(PIBIK OpTa KypyFa OarbITTanaisl,
HHXCHEPIIIK OiiJlay MeH IIbIFapMallbUIbIK KaOiJIeTTepiH JaMbITa OTHIPHII, KOCiOn
canaza 10T sxoHe MOGHIIBII TEXHOJIOTHSIAPABI HHTETPAUIAY MYMKIHIIKTEPiH
XKy3ere achbIpapl.

6. Kyrtinerin motmxe: Crygent [oT KypbUIFBUIapel MeH MOOWIBAL
KOCBIMILIAJIAP/IbI KYPACTBIPBII, HHTErpalysiIail anajisl; 3aMaHayl aKHapaTThIK-
KOMMYHHKALMSUIBIK TEXHOJIOTUSIApABl KOJJAaHy apKbUIbl THIMII LICHIiMAep
YCBHIHAIBL.

1. lpepexBusuter: Web-texuonorun

2. TTocTpeKBH3NUTHI: OCHOBBI HCKYCCTBEHHOI'O HHTEIICKTa

3. Henb aucuuruiuHbl: JIMCHUIUIMHA OXBAThIBAET OCHOBBI HMPOCKTHPOBAHMS,
paspabotku u npumenenust Murepuera Bemeit (10T) 1 MOOMIBHBIX IPUIIOKEHUH.
CTyneHTHl U3yJaloT B3aHMOJEICTBHE YCTPOUCTB, cOOp U 00pabOTKY JaHHBIX B
COBPEMEHHBIX 1 POBBIX cHCTeMaXx.
4. KpaTkoe cozpepxaHue: KOHLENIHMsS U apxuTekrypa |0T, THUNBI TaTYMKOB U
YCTPOWCTB, NPUHIOUNEI PAaOOTHl MOOMIBHBIX INPHIOKECHUH, MHCIIOIb30BaHUE
00JayHBIX  CEpBUCOB, MWHTerpauus MoOMIbHBIX W 10T  pemeHuid.
5. Komnerenuuu: CtyzneHT OylneT NOHMMATh OCHOBHBIE KoHIenuu MHTepHeTa
Bemeil (IoT) 1 MOOMJIBHBIX TEXHOJIOTHH, TCHICHIMH HX Pa3BUTHS H POJb B
COBPEMEHHOM  OOLIECTBE;  OCBOMUT  MPHHOMOBI  paboTel  Hu(pPOBOit
HH(PACTPYKTYPhl, CEHCOPHBIX CHUCTEM H CETEeBBIX apXHTeKTyp. IIpu sToM oH
OyneT OpHEHTHPOBAaThCS Ha IPAKTHYECKOEe IPUMEHEHHE WHHOBALMOHHBIX
TEXHOJIOTHH 11 co3ganus 3(dexkTuBHON u ymoOHOW 1HdpOBOIl cpensl,
pa3BHBaTh HHKEHEPHOE MBIIIICHHE H TBOPYECKHE CIIOCOOHOCTH, a TaKiKe
OCO3HABaTh BO3MOXKHOCTH HHTerpanuu loT ¥ MOOWIBHBIX TEXHOJOTHH B
npogeccuoHanbHyIo chepy.

6. OxwupgaeMble pe3ynbTaThl: CTYAEHT CIIOCOOCH NPOEKTUPOBATH U
uHTerpupoBats 0T-ycTpoiicTBa ¥ MOOWIBHBIE NPUIOKEHUs, TNpeIarath
3¢ (dexTHUBHbIE  pemieHHs ¢ UCHONb30BaHHeM  coBpeMmeHHbIXx — MKT.

1. Prerequisites Web-technologies

2. Post-requirements: Fundamentals of Artificial Intelligence

3. Purpose of the discipline: This course introduces the fundamentals of Internet
of Things (loT) and mobile application development. Students learn to design,
connect smart devices, collect data, and manage digital systems effectively.
4. Summary: loT concept and architecture, types of sensors and devices,

AnbMmenaeBa P.Y.,
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principles of mobile application development, use of cloud services, integration
of mobile and 10T solutions.

5. Competence: The student will understand the basic concepts of the Internet of
Things (1oT) and mobile technologies, their development trends and their role in
modern society; will master the principles of operation of digital infrastructure,
sensor systems and network architectures. At the same time, he will be guided
by the practical application of innovative technologies to create an effective and
convenient digital environment, develop engineering thinking and creative
abilities, and realize the possibilities of integrating loT and mobile technologies
in the professional sphere.

6. Expected result: the student will be able to design and integrate loT devices
and mobile applications, and propose effective solutions using modern ICT.

BIDKK/
B/BK/
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ABBOPD
3211
PDIOS
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PDIEE
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Hudpsik 6imim Oepy
OpTaCbhIHbIH
IneaaroruKajibIK
JIU3aiHBI
Tlenarornueckuii nu3aiiH
uudpoBoit
00pazoBaTeabHON Cpebl
Pedagogical design of
the information
educational environment

EMTHUXaH
9K3aMEH
exam

Tect/test

1. TlpepexBusurrepi: [lenaroruka

2. TocrpexBusurrepi: binim 6epyaeri uudpIIbIK TEXHOIOTHIAD

3. Tlomniy Maxcatsl: IIoH TaHjaraH MaMaHIBIFbl OOMBIHIIA CTYICHTTEPIiH
KOCiOM JalbIH/BIFBIH KAJIBIITACTBIPATBIH TCOPHSIBIK KYPC PETiH/E dpEKeT eTesi.
backa mnemarorukanblk OKOHE OAICTEMENiK IIOHAEPMEH Oipre Oy Kypc
KAIIBIKTBIKTaH OKBITY, 3JIEKTPOHIBI OKBITY, 3JICKTPOH/IBI OKBITY/IBIH TEOPHSCHI MEH
YIBIMAACTHIPYIIBUIBIK ~ HETi34epi KOHTEKCTiHAE [AW3aiHep-MYFATIMHIH MOHI
Typasbl OLTIMII KaJbINTACTBIPAIBI, OJIAPIbIH MAFbIHACKIH, OUTIM Oepyzae KOiaaHy
MEXaHU3MIH TEpeHipeK TYCiHyAi Kamramacbi3 erefi. IIoHHIH MakcaTel -
CTYAGHTTEpI K00aay/IbIH IeJaroruKaiblK TeXHOJIOTUIAPbIH KOJJaHa OTBIPHIIL,
JKOFapbl OHIMJII JIEKTPOH/IBI OKBITY YIIIH OKYy MaTepHaIgapbliH XacayFa yupery,
6imiM Oepy OpTachIHAA KOCiOHM KY3BIPETTINIKTI KAJIBIITACTHIPY.

4. Kpickama ma3myssl: [lemarorukaiplK [H3ailH YFBIMBI MEH MOZENbAEPI,
mupiblk  OimiM  Oepy  pecypcTapbIHBIH — Typiepi, WHTEPaKTHBTI OKBITY
TEXHOJIOTHSUIAPBI, OKY MaTepHaapbiH KYPBUIBIMIAY JKOHE BH3yasaay, LH(PPIIBIK
opTajarbl OUIIM canachklH Oaranay Tocijepi.

5. Kyswperriniri: biniM amymsl nudpiasik 6igiM 6epy OpTachIHBIH TEOPUSUIBIK
HeTi3[epiH, eJaroruKabIK AN3aiiH YFEIMBIHBIH MOHIH JKoHE OHBIH 3aMaHayH O1TiM
Oepy ynzepiciHzeri peiiH Oineni >koHE TYCIHEZl; OKBITYy HpOLECiH jxobanayna
KOJNIAHBUIATBIH ~ MOJENBAEP, OMICTEMENIK TOCUIiep MEH TEXHOJOTHsIap
apachIHAarbl ©3apa OalIaHBICTBI Taljail aiajbl, MEIarOTHKAIBIK H3aHHHBIH
JMAKTHKAIbIK,  NCHUXONOTHSUIBIK ~ JKOHE  aKHapaTThIK-KOMMYHHKAIHSIIBIK
aCIeKTiepiH KemeH i Typae Tycinei; nudpiblk miathopmanap MeH 6i1im Gepy
KYyHenepiHiH e3apa opekeTTecyiH 6araiaif OTBIPHII, THIMII OKY OPTachIH KYPY/IBbIH
FBUIBIMH KQHE 9/IICTEMENIK MPUHLIUITEPIH MEHTePei.

6. Kyrinerin motmwke: CTymeHT 1ubpIbK OiTiM 6epy OPTACHIH MEeIarOrHKaIbIK
TYPFBIJIaH jk00aail amajsl, OKy TPOIECiH JKETUINipyre apHaIFaH HHHOBAIHSIIBIK
menrMaepal KoajaHapl.

1. Tlpepexsusutsr: Ilenaroruka

2. TocrpexBusuts: L{upoBsie TeXHOMOTHH B 00pa30BaHUH

3. Iens aucuumunbl: IIpeaMer BEICTYIAeT B KaueCTBE TEOPETUYECKOTO Kypca,
(opMupyrOIIEro MpodecCHOHANBHYIO TMOATOTOBKY CTYAEHTOB IO BBIOPAHHOI
crenuanbHOCTH. BMmecTe ¢ ApyrMMH MEJarormyecKMMH M METOAHMYECKUMH
JMCIUITMHAME 3TOT Kypc (pOpPMUPYET 3HaHHUS O CYIIHOCTH y4UTeNA-Anu3aiiHepa B
KOHTEKCTE JMCTAHIMOHHOTO OOYYEHHMS, 3JIEKTPOHHOTO OOy4eHHs, TEOpUH |
OpPraHU3alOHHBIX OCHOB 3JIGKTPOHHOro oOy4eHus, oOecneynBaer Ooiee
ry6oKoe MOHMMaHHE UX CMbICNIA, MEXaHU3M NMPHUMEHEHHs B oOpasoBanuu. llens
JVCIHIUIMHBI - HAayYUTh CTYIAEHTOB pa3pabaThiBaTh ydeOHbIE MaTepHalbl UL
BBICOKOMPOM3BOJUTENIBHOTO ~ 3JIEKTPOHHOTO ~ OOy4eHHs C  HCIOJIb30BaHUEM
MEAarOTHIECKUX TEXHONOTHI MPOCKTUPOBAHNS, (bopmupoBanue
poeCcCHOHANBHOM KOMIIETEHIINN B 00pa30BaTEIbHOI cpee.

Tiney6ait C.111.,
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4. Kparkoe cozepxaHue: MOHATHE U MOJEIN MEAarornieckoro au3aifHa, BUJbI
U(pPOBBIX 00PA30BATENBHBIX PECYPCOB, MHTEPAKTHBHbIC TEXHOJIIOTHU O0y4eHHs,
CTPYKTYpUPOBAaHHE M BH3yalM3alysi y4eOHBIX MAaTEepHAaOB, METOIbI OLICHKH
KavecTBa 00pa3oBaHUs B IU(PPOBOIi cpere.

5. Kommnereniun: OOydaronuiicss 3HaeT M HOHUMAET TEOPETHYECCKHE OCHOBBI
uupoBoil  00pa30BATEIBHON CPEABI, CYLIIHOCTH IOHSATHS IEIarOrH4ecKOro
Ju3aliHAa M €ro poib B COBPEMEHHOM OOpa30BaTEIbHOM IIPOLECCE; YMEeT
aQHAJIM3UPOBATh B3aHMOCBA3b MEXK/IY MOJCIAMH, METOJMYECKHMMH HOAXOAAMU H
TEXHOJOTHSIMH, WCIIOJIB3YEMBIMH IIPH IIPOSKTHPOBAaHHU Yy4eGHOrO Mporecca;
KOMIUICKCHO MOHUMAET JHUAAKTHYECKHE, NCUXOJOIHYeCKHe ¥ MH()OPMaLHOHHO-
KOMMYHHKAIIMOHHbIC AaCMEKThl MEIArorM4eckoro Au3aifHa; MOHHMAET OCHOBBI
uuppoBblXx MIAaTGOpM M CHCTEM O00pa3oBaHMS BiAJeeT HAyYHBIMH |
METO/MYECKHMH NPUHIUIAMY CO3aHUs 3P HEKTUBHOH yueOHOIT cpe/ibl C OLIEHKOI
B3aUMOJIEHCTBHS.

6. Oxumgaemple pe3yJbTaThl: CTYACHT CHOCOOCH MENArornveckd TIPaMOTHO
[POCKTHPOBaTh  LU(POBYI0O  00pa3oBaTelbHYd  Cpely W IPUMEHATH
HMHHOBALMOHHBIC PEIICHHS 1 COBEPIICHCTBOBAHUS Y4eOHOT0 mpolecca.

1. Prerequisites: Pedagogy

2. Post-requirements: Digital technologies in education

3. Purpose of the discipline: to teach students the principles of designing a digital
educational environment, to master pedagogical design methods for effective
organization of the learning process, and to develop skills in using modern digital
tools.

4. Summary: concept and models of pedagogical design, types of digital
educational resources, interactive learning technologies, structuring and
visualization of educational materials, methods for assessing the quality of
education in a digital environment.

5. Competence: The student knows and understands the theoretical foundations
of the digital educational environment, the essence of the concept of pedagogical
design and its role in the modern educational process; can analyze the relationship
between models, methodological approaches and technologies used in the design
of the learning process; comprehensively understand the didactic, psychological
and information and communication aspects of pedagogical design; master the
scientific and methodological principles of creating an effective learning
environment, evaluating the interaction of digital platforms and educational
systems.

6. Expected result: the student will be able to pedagogically design a digital
educational environment and apply innovative solutions to improve the learning
process.

BellDKK
IJUBK
PD/HSC

10A 3301
MPI 3301
MOTI
3301

WndopmMaTHKaHbl OKBITY
anicremeci

Meroanka
TIperoiaBaHus
HHPOPMATUKHU

Methods of teaching
Informatics

CEMTHUXaH
DK3aMCH
exam

XKas6arma-
aybI3IIa
IIncbmenno
-yCTHO
Written and
oral

1. IpepexBusurTepi: MHbOpMaTHKaHBIH TEOPUSIIBIK HETi3/1epi

2. MoctpexBusuttepi: KOHCTPYKTHBTIK OKBITY 9icTepi

3. ITonHiH MakcaThl: bonamak nH(pOpMaTHKa MyFaniMEpiH SAICTEMENIK Aaspay,
nH(POPMATHKAHBI OKBITYIBIH TEOPHACHI MEH oJlicTeMeciHe YHpeTy, OKbITyaa
aKMapaTThIK-KOMMYHUKALMSUIBIK TEXHONOTHSNAP/bI Maiifanana OiTy HaFibICHIH
MEHTepY, OKYIIbUIAP/IbIH KaOLIETiH 1aMbITy OOJIbIT TaObLIa bl

Op TYpii kac epeKHIeNiK TON OKYIIBUIAPBIHBIH IIOHTE JETCH KbI3BIFYIIBUIBIFBIH
JIAMBITYFa apHaJIFaH HHPOpMaTHKa OOMBIHIIA YHBIMAACTHIPY/IBI 0Ly

4. Keickama Ma3myHbl: OKBITYIbIH SiCTEMENIK Kyiieci. MekTenke nHpopMaTUKa
IIOHIH EHTI3yJiH MakcaTTapel MeH Minjaertepi KommbroTeplik cayaTThUIBIK
TYCiHiri, KoMHoHerTepi. THpOpMaTUKaHbl OKBITYa MYFaIIMHIH poi

5. Kyseiperriniri: HMHbopMaTHka MOHIH OKBITYJa KOJJIAHBUIATBIH 3aMaHAyH
QJIicTeMeNiK TOCIIep MEH IIeJJarOruKaibIK TeXHOJIOTHsIapAbl KaciOn aeHreiine
KOJIJIaHa ajajibl; OKy MAKCaTTapblH, Ma3MYHBIH )KOHE Oarajiay KpHTEpHIMJICpiH

Tiney6ait C.111.
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FBUIBIMH HETi3/1e eI ICT, OKY IPOLECiH YIlbIMIacThIpyAarbl MOCeIeIep Il THIMAL
LICIIE/i; OKYIIBUIAP/IBIH JKaC KOHE KOTHUTHUBTIK ePEKIIETIKTePiH eCKepe OTHIPHIIL,
aKMapaTThIK-KOMMYHUKALMSUIBIK TEXHOJIOTHSUIAPbI, LU(PIIBIK KYpaiaapsl )KoHe
BU3yalbl Oariapnamanay opTajapblH ca0akTa OpBIHABI IaijalaHafbl; OKY
yIepiciH KkeTuigipyre OaFbITTalnfaH WMHHOBALWSJIBIK OAICTEpAl  Heri3zer,
nH(pOPMATHKAHBI OKBITY/BIH CaIlaChIH apTTHIPY OOMBIHINA KOCiOM moiengep MeH
LICIIMIED YChIHAMIBI;

6. Kytinerin Hotmxe: Binim amylibiHbIH 6acka OKy IOHAEPiH MEHIepy THIMALTINH
JKOFapBUIATY, TIOHAPAIIBIK KAl OKY OLTIKTINIKTepiH KAJIBIITACTHIPY.

1. IlpepexBusutsr: Teoperndaeckre OCHOBbI HHPOPMATHKH

2. ITocTpeKBU3UTHL: KOHCTPYKTHBHBIE METOIBI 00yIEHHUS

3. Lenp aucuumumabl: Hayunts Oyaymux yaureneil HHOPMATHKH MPEnoaaBaTh
TEOPUI0O M METOAMKY IIpernofaBaHus WHGOPMATHKH, OBJIAACTh YMEHHEM
HCIIONB30BaTh  MH(GOPMAlMOHHBIE ¥ KOMMYHHKAI[IOHHBIE TEXHOJOTHH B
00y4eHuH, pa3BHUBaTh CHOCOOHOCTH CTY/IEHTOB.
4. Kpartkoe conep)xaHue: MeToauueckas cucrema oOydenus. Llenmn u 3amaum
BBeJleHHs HH(OPMATHKH B IIKONY IIOHSTHE, KOMIIOHEHTHI KOMIIBIOTEPHON
rpaMoTHOCTH. Poitb yuuresnst B 00yueHnn HHPOPMATUKE

5. KommereHumn: VYwmeer mnpohecCHOHAIPHO MPUMEHSATh COBPEMEHHBIE
METOAMYECKHE MOAXOAbl M MENarornieckue TEXHOJIOTUH, IpHMEHSeMble B
npernogaBanud UHGOOPMATHKH, d(DPEKTUBHO peuiaTh MpOOJIEMbl OpraHU3aLHN
y4eOHOro mpolecca, apryMEHTHPYsl Ha HaydHOW OCHOBE LENH, COACp)KaHHE H
KPHTEpUH OLCHHBAHUS OOy4YEHMs; pasyMHO HCIIONB30BaTh HH(OPMAIMOHHO-
KOMMYHHUKAIIMOHHbIC TEXHOJOTHH, LU(POBBIE CPEACTBA M CPEAbl BHU3YaIbHOTO
[IPOrpaMMHpPOBAHUSA Ha YpPOKaX C YYCTOM BO3PACTHBIX M KOTHUTHBHBIX
0COOEHHOCTEeH yJaluXcs; IMPEeNOCTaBIsIeT Npo(ecCHOHANbHbIE ADPIyMEHTHl H
pEIICHUsI 10 IMOBBIIICHHIO KadecTBa IPEHoJaBaHMs HHPOPMATHKH, 0OOCHOBAB
MHHOBALIMOHHbIE METOIBI, HANpaBICHHBIE HA COBEPIICHCTBOBAHHE Y4eOHOrO

mporecca,
6. Oxnpmaemble pe3yibTaThl:  IOBBIIEHHE J((PEKTHBHOCTH  OCBOCHHUS
oOyyaromummes NPYTUX y4eOHBIX JIICLIUILINH, (hopmupoBaHue

MEXIUCHUTUIMHAPHBIX 06H_I€y‘{66HBIX KOMITeTEHITHH.

1. Prerequisites: Theoretical Foundations of Informatics

2. Post-requirements: constructive teaching methods

3. The purpose of the discipline: To teach future computer science teachers to teach
the theory and methodology of teaching computer science, to master the ability to
use information and communication technologies in teaching, to develop students'
abilities.

Know the organization of computer science to develop the interest of students of
different age groups in the subject

4. Summary: methodological system of training. The goals and objectives of
introducing computer science to school are the concept, components of computer
literacy. The role of a teacher in teaching computer science

5. Competence: Able to use modern methodological approaches and pedagogical
technologies used in teaching computer science at a professional level; effectively
solve problems in the organization of the educational process, proving the goals,
content and evaluation criteria on a scientific basis; reasonably use information and
communication technologies, digital tools and visual programming environments
in the classroom, taking into account the age and cognitive characteristics of
students; provides professional arguments and solutions to improve the quality of
teaching computer science, substantiating innovative methods aimed at improving
the educational process;




6. Expected result: improving the efficiency of mastering other academic
disciplines by students, the formation of interdisciplinary general academic
competencies.

BIT KK/
B/l BK/
BK HSC

MMSA
3213
ChM
3213

NM 3213

MareMaTHKaIbIK
MOJECIIBALY KOHE
CaHBIK dIicTep
MaremaTrueckoe
MOZCIINPOBAHUE U
YHUCJICHHBIC METOAbI
Mathematical modeling
and numerical methods

C€MTHUXaH
OK3aMCH
exam

JKasbaia-
aybI3IIa
TTucemenHo
-yCTHO
Written and
oral

1.IIpepexBusurrepi: bIKTManIbIK TEOPUSCHI )KOHE MATEMATUKANIBIK CTATUCTHKA
2. IToctpexBu3utTepi: KommbloTepilik MaTeMaTHKa

3. TlomHiH MaxcaThl: 3aMaHayd KOMIIBIOTEPIIK TEXHOJNOTHSUIAD  MEH
OarmapiaMalblK KaMTaMachl3 €TYAIH KOMETIMEH FBUIBIMU JKOHE HPAKTHKAIIBIK
ecenTepiai MIENly VIIH MATEMATHKAIBIK MOJIENBACPI KYpy JKOHE IIIelTy.
CryneHTTepre THIMIIIEY €CeNTepiH CaHObIK IICLIyAiH OIiCTepiH, TeHAeyl
LICMIYAIH ~ MTEPAlMsUIBIK  dmicTepiH,  auddepeHuuanaplK, HHTErPaIbIK
TEHJCYJIEPIiH CaHIIBIK MOHJIEpiH TaOyabl YHpeTei.

4. Kplckamia Ma3MyHbl: OKOHOMHKAIBIK €CENTeyJepli MaTeMaTHKAJBIK
MOJENbACY/IIH TEOPUSUIbIK Herizgepi. DKOHOMHKAIBIK JKyienepai 6ackapy MeH
JKOCTIapiiay —TPOLECCTepiH THIMIUICYIIH MOHI MEH pelli. DKOHOMHKAJBIK
ecenTeynepai MaTeMaTHKAIBIK MOJEIbIACY MOHI. MaTeMaTHKablK MOJIETbIl
JKAIIBl TYp/AE AHBIKTAY JKOHE OHbBI INENIyiH OAICiH TaHmay. JMHAMHKAIBIK
nporpammanay. CTOXacTHKaIbIK TporpaMmmaiay. OHIM camachlH 0OacKapyublH
THIMIIJIIT.

5. Kyseiperrimiri: Haktel mporectep MeH KYOBUIBICTapAbl CHIATTAy YLIIH
MaTeMaTHKAJIBIK MOJIENBAEPIi KYpPacThipa alaubl JKOHE OJapibl TaIiay MeH
LIeIIy/ie TEOPHSUTBIK OUTIMIH KociOu meHreiige xompanaasl; mudepeHHanIbK
TEeHJIEYJIepP, ChI3BIKTHIK aaredpa jKoHe bIKTUMAIIBIK dICTePiH MaiiiaaaHa OTBIPHII,
KYpJETi MHXSHEpPJIK KOHE aKIapaTThIK eCeNnTepi IIemiei; CaHAbIK dmicTep.i
KOJIIaHy apKbUIbI €CENTey HOTIDKENEpiHiH IONIIriH Oaranai[pl KOHE alblHFaH
LIemiMaepAiH AYPHICTHIFBIH HETi3AeH/Ii; FAUIBIMU MaiibIMaayIap MEH AdJenaepre
CylieHe OTBIPBII, MOJENbICY HOTHKEIEPIiH TaIall, OJapibl KociOM MpakTHKaza
TUIMJI NaiJananyFa OarbITTaNFaH MIeMiMAep KaObUIIaibl.

6. KyTinerin Hotmxe: Mozenbey Herisiepin MeHrepe ajazpl.

1. IlpepexBusuthl: Teopus BEpOSTHOCTEH U MaTeMaTU4ECKask CTaTUCTUKA

2. MoctpexBuzuthl: KoMnploTepHas MaTeMaTHKa

3. Hens mucrmmmuel: Co3maHue W pelIeHHE MaTEMaTHISCKUX MOJeNned it
pelleHHs] HAy4YHBIX M MPAKTHYECKHX 3aJad C IIOMOIIBIO COBPEMEHHBIX
KOMITBIOTEPHBIX TEXHOJIOTUI U IporpaMMHOro obecrieueHus. OOydaer CTyJeHTOB
METOlaM UHCJICHHOTO pEIIeHUs] ONTHMH3AI[MOHHBIX 3aad, WTepalHOHHBIM
MeTozaM pelIeHus ypaBHEHHI1, MOUCKY YHCIIEHHBIX 3HaYCHUI
uddepeHnaIbHbIX, HHTETPAIBHBIX YPaBHEHHUH.

4. Kpatrkoe cozaepxkanue: TeopeTuueckHe OCHOBBI ~ MaTEMaTHYECKOTO
MOJICITUPOBAHUsS IKOHOMHYECKHX pacdyeToB. Pomb u pomb 3¢dexkTuBHOCTH
[UIAHUPOBAHHA U yOpaBleHHS  dKOHoMHYeckuMu  cucreMamu.  CyTts
MaTeMaTHYeCKOr0  MOJICTMPOBAHMS ~ SKOHOMMYECKMX  pacueroB.  OOmiee
ompezielieHHe MaTeMaTHYeCKOH MOJAeNH M BBIOOp pemreHus. JluHaMHYeckoe
nporpammupoBanue. CTOXacTHYECKOe MporpaMMmupoBaHue. D(H(HEKTUBHOCTH
YIIpaBJICHHs] KAYECTBOM IPOIYKIIH.

5. Komnerennuu: MokeT COCTaBIIAITh MaTeMAaTHYECKHE MOJAENIH NS OIMUCAHUS
KOHKPETHBIX MPOIECCOB U SBICHHH H Npo(ecCHOHANBHO HPHMEHSTh CBOU
TEOpPETHYECKHE 3HAHHS B QHAIN3E U PELICHHH; PELIaeT CIIOKHbIE HHXKECHEPHbBIC U
MH(POPMALMOHHBIC 33/1a4d C HKCIIOJIb30BAaHHEM METOJO0B A GepeHIMAIbHBIX
YpaBHEHHMH, JIMHEHHOH anreOpbl M BEPOSTHOCTEW; OICHHBACT TOYHOCTh
pe3yIbTaTOB BBIYMCICHUH € MOMOIIBIO YHCICHHBIX METOJOB M OOOCHOBBIBACT
MPaBWIBHOCT IONYYEHHBIX PEIICHHH; Ha OCHOBE HAYYHBIX CYKICHHH U
JOKa3aTeNbCTB,  AHAIU3HPYeT pE3yJNbTaThl MOJICNHPOBAHUA M IPUHUMACT
pelleHus, HampaBleHHble Ha HMX O(QEKTHBHOE  WCIONb30BaHHE B
npoecCHOHATBEHOM PaKTHKE.

6. OxxugaeMble pe3ynbTaThibl: [JOHMMaTh OCHOBBI MOIEITHPOBAHHSL.

Anbmenaea P.O.,
KapaTbUIbICTaHY
FBIIBIMIAPBIHBIH

MarucTpi, ara
OKBITYILIBI




1. Prerequisites: Theory of Probability and Mathematical Statistics

2. Post-requirements: Computer mathematics

3. Aim of the discipline: Creation and solution of mathematical models for solving
scientific and practical problems with the help of modern computer technologies
and software. Teaches students methods of numerical solution of optimization
problems, iterative methods of solving equations, search for numerical values of
differential and integral equations.

4. Shortcontent: Theoretical bases of mathematical modeling of economic
calculations. The Role and Role of the Efficiency of Planning and Management of
Economic Systems. The essence of mathematical modeling of economic
calculations. The general definition of the mathematical model and choice of the
solution. Dynamic programming. Stochastic programming. Product Quality
Management Effectiveness.

5. Competences: Able to design mathematical models to describe specific
processes and phenomena and apply theoretical knowledge in their analysis and
solution at a professional level; solve complex engineering and information
problems using the methods of differential equations, linear algebra and
probability; evaluate the accuracy of computational results using numerical
methods and justify the correctness of the solutions obtained; analyze the results of
modeling based on scientific judgments and arguments and make decisions aimed
at their effective use in professional practice.

6. Expected results: Understand the basics of simulation.
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RN 3302
OR 3302
FoR 3302

Pobotorexnuka
Herizaepi

OCHOBBI POOOTOTEXHUKA
Fundamentals Of
Robotics

EMTHUXaH
9K3aMCH
exam

JKazbama-
aypI3lIa
IIncemenHO
-yCTHO
Written and
oral

1. IlpepexBusutrepi: OObeKTIre GaFpITTAIFAH MPOrPaMMaay
2.IToctpekBusutrepi: MHTEWIEKTya bl pOOOTOTEXHUKAIIBIK XKYyHeaep

3. TlomHiH Makcatsl: JKapaTbUIbICTaHy-FBUIBIMH OaFrbITTarbl IOHAEp OOHBIHIIA
anfaH OuliMaepi MEH [aFibUIapblH €CKepe OTBIPBIN, OChl Kypce IIeHOepiHzae
HMHTErpalysyIaHFaH poOOTOTEXHMKA Heri3uepiH 3epaeney. Kypc Oapbickinma
CTYJEHTTEp OPTYPJIi MoceleTepi SNty YIIiH poOOTTapAbIH YITLIepiH jkacai b,
oJIap/ibl XKacay TEXHHKACBIH OafapiaManai/isl )aoHe poOOTTap sKacaibl.

4. Kpickanra Ma3myHbl: KypcTa MHTEIIEKTyanabIK XKYHenepAiH Teopus Heriznepi
cumarTanajel:  OimMmal  yeeHY, mremrimaepAi Tady omictepi. DIEKTpOHIBIK
JKyHenepi Kypy/AblH 9/1iCHaMachl KoHe MbIcanaapsl Oepineni. beliHenepi oKy by
TEOpusl Heri3fepi JkoHe OeiHenmepai OKyIbIH JKyHenepi KapacTbIpbUIaJIbl.
PoGoToTexHHKAIBIK TallCHIpMaIap bl SNy IiH TEOPHs HeTi3Aepi, TEXHOIOT HSUIBIK
amanzapabl OpbIHIAY Ke3iHJE JKacaHIbl MHTEIEKT HETi3ZepiH Koca OTBIPHIIL.
OHJIENETIH JKa3bIKTHIK CAalaChH aHBIKTAy, KD Ka3bIKTHIKTapAbl alKbIHAAYAa
TeOMETPHSIIBIK TTapaMeTpiIepAi aHBIKTaYy.

5. Kyswiperriniri: biniM amymsl  poOOTOTEXHUKAHBIH HETi3ri  YFbIMAAPBIH,
KYPBUIBIMABIK 3JIEMEHTTEPIH KOHE >KYMBIC MPHHIHMITEPIH MEHrepim, oiap/bl
ToxipuOene KoJlaHa anajbl; MHKPOKOHTPOJIEpIIEpdi, CEHCOpIapiabl HKOHE
OpBIHJAYIIBI KYPBUIFbUIAPbI MaifanaHy apKbUIbl KapamailbiM >KoHE Kypaeri
POOOTTHIK JKyiienepi skobanaipl sxoHe OaraapiaMaiaiiibl; MHXXEHEPIIK oiay
MEH TEeXHHKAJBIK MOJENbJCY NaFJbUIapblH KONIAHBII, HAKTH OKY-NPaKTHKAJIBIK
JKOHE KOCciOM TarcelpManap/isl miemesi; poooTTapbIH XKYMBICHIH XKETUIAIPY jKoOHE
aBTOMATTAHABIPY Y/JEPICiHAC HMHHOBALMSIBIK TOCUINEpAl TaiiianaHa OTBIPBIII,
TIPAKTHKAJIBIK TOXKIPHOECIH apTThIPaJIBI.

6.Kyrinerin Hotmke: Kypreni kasbIKTBIKTapIsl ©OHACY Ke3iHAE IKacaHIbl
HMHTEIUIEKT JJIEMEHTTEPIMEH apHaiibl po0O -CTAaHOKTap/bl OacKapy *KyHEeCiH Kypy.
Op Typii MakcaTTarbl 3MATKEPIIK JKyHenepiai Kypyda 3HATKEpIiK KyHenepiH
KOHICTIIMSCHIH KONAAHYFa CTYCHTTeP I AaibIHAAY.

1. IpepexBu3ntsl: OOBEKTHO-OPHEHTHPOBAHHOE IPOTPAMMHPOBAHNE
2.  TloctpexBusutel:  MHTemIeKTyanbHble  POOOTOTEXHHYECKHE  CHCTEMBI
3. ens mucnuniuasl: M3ydenne ocHOB pOOOTOTEXHHMKH, MHTETPHPOBAHHOTO B

Mycarynosa I".I11.
JKapaTbUIbICTaHy
FBUIBIMAAPBIHBIH

Marucrpi,
ara OKBITYIIIBI




paMKax JaHHOTO Kypca, C y4eTOM IOJIy4YCHHBIX 3HAHUH M HABBIKOB II0 IIPeIMETaM
€CTECTBEHHO-Hay4yHOro  HampasieHus. OOydarommecs B Xoie  Kypca
pazpabaTbiBaloT  00pasnbl  pOOOTOB  [UIsL  peIIeHHs pPa3lIUdYHBIX  3ajad,
MPOrpaMMHPYIOT TEXHUKY UX U3TOTOBJICHUS U CO3IAIOT POOOTHI.

4. Kparkoe coiepxaHHe: B Kypce OIHMCBIBAIOTCS  OCHOBBI TEOPUH
HMHTEIUICKTYa bHBIX CHCTEM: H3JIO0JKCHHE 3HAHUI, METOABI IIOMCKA PEUIeHHUIl.
Jlaetcss METOZNOJIOTMSL W NIPUMEPbl  IIOCTPOCHHUS  DJIEKTPOHHBIX — CHCTEM.
PaccMatpuBaroTCs OCHOBBI TEOPHH UYTEHHS BUJCO M CHCTEMbl YTEHHs BHJCO.
OCHOBBI TEOpPUH peUIeHHs] POOOTOTEXHHYECKUX 3a/ad, BKIIOYAs OCHOBBI
HCKYCCTBEHHOI'O MHTCIUICKTa IPH BBINOJIHEHUH TEXHOJOTMYECKUX IIPHEMOB.
onpejereHHe  KadecTBa  0o0OpadaThiBaeMOM  IUIOCKOCTH,  OINpPEAENICHUE
TeOMETPHYECKHX IIapaMeTPOB IIPU ONPEJIETIeHNH CIOKHBIX IIIOCKOCTEH.

5. Komnerenuun: OOy4aroIuiics CMOXET OBIAJCTh OCHOBHBIMU TMOHSTHSIMH,
CTPYKTYpPHBIMH 3JIE€MEHTAMH U IPHHIMIAMH PabOThl POOOTOTEXHUKH H
NIPUMEHUTh MX Ha IPAaKTHKE; IIPOEKTHPOBATh M IPOrPaMMHPOBATH IPOCTHIE U
CJIO’KHBIE POOOTH3HPOBAHHBIC CHCTEMBI C MCIOIb30BAHUEM MHKPOKOHTPOJLIEPOB,
JATYNKOB U HCIIOJIHUTEIBHBIX YCTPOWCTB; HMPUMEHSTh HABBIKM HH)KCHEPHOIO
MBIIUICHUST ¥ TEXHHYECKOTO MOJIENUPOBAHMS, pellaTh KOHKPETHbIe ydeOHO-
[PaKTUYECKHE M HpOodecCHOHANbHBIC 3afayd; IPUMCHATh WHHOBALMOHHBIC
MOAXOJbI B IPOLIECCE COBEPIICHCTBOBAHUA H aBTOMATHU3alUK PaboOThl pOOOTOB
HCIIONB30BaHNS, TOBBIIIACT IIPAKTHIECKUH OIIBIT.

6. Osxupaemble Pe3yJbTaThl: CO3JAHHE CHCTEMBbI YIPABICHHS CIICLHAIbHBIMH
po0o-CTaHKaMH C 3JIEMEHTaMH HCKYCCTBEHHOTO HMHTEIUIEKTa HpU 00paboTke
CIIOXKHBIX IUIOCKOCTed. IIOArOTOBKA CTYAEHTOB K HPHMEHEHHIO KOHIEIINH
HHTEJUICKTYaJIbHBIX ~ CHCTEM IPH  CO3JaHHM  HHTEIUIEKTYalbHBIX  CHCTEM
Pa3INYHOTO Ha3HAYCHHSI.

1. Prerequisites: Objective-oriented programming
2. Post-requirements: Intelligent Robotic Systems

3. The purpose of the discipline: The study of the basics of robotics, integrated
within the framework of this course, taking into account the acquired knowledge
and skills in the subjects of the natural science direction. During the course, students
develop samples of robots for solving various tasks, program the technique of their
manufacture and create robots.

4. Summary: the course describes the basics of the theory of intelligent systems:
the presentation of knowledge, methods of finding solutions. The methodology and
examples of the construction of electronic systems are given. The basics of the
theory of video reading and video reading systems are considered. Fundamentals
of the theory of solving robotic problems, including the basics of artificial
intelligence when performing technological techniques. determination of the
quality of the processed plane, determination of geometric parameters when
determining complex planes.

5. Competence: The student will be able to master the basic concepts, structural
elements and principles of robotics and apply them in practice; design and program
simple and complex robotic systems using microcontrollers, sensors and
performing devices; apply engineering thinking and technical modeling skills,
solve specific educational, practical and professional tasks; improve practical
experience using innovative approaches in the process of improving and
automating the work of robots.

6. Expected result: creation of a control system for special robot machines with
artificial intelligence elements when processing complex planes. Preparation of
students for the application of the concept of intelligent systems in the creation of
intelligent systems for various purposes.
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3. Ilonniy Makcatsl: Kypc KOMMYHHKATHUBTIK JKOHE MOJCHH KY3BIPETTUTIKTEpAI,
CBIHH OWNAay/Ibl KOHE KOUIOACIIBUIBIK KaCHETTepIi AaMbITYFa, Till MEH d1eOHeTTI
HHTErpanysuiayra, OKy MaTepHaIIapblH Oeifimaeyre, KpuUTepHaiabl Oaranaymbl
woHe HuQpiaelK Oinim Oepy pecypcrapsin  (LIOP) komnmaHyra, conpaii-aK
HMHTEPAaKTHBTI )KOHE )KOOAIBIK OKBITY 9/IiCTEpiH MaiijaiaHyFa OarbITTaIFaH.

4. Kpickama Ma3MyHBI: Byn moHHIH Herisri MiHAeTi Oonmamrak MyramiMuaepre
KOCBIMIIIa Kocibu 6iiM Oepy Gombin Tabbuiaabl. COHIBIKTAH OKBITY MEH OKYIBIH
Kasipri 3aMaHFbl OjicTepi MyFaliMHIH KYHACHIKTI TaKipuOeci xoHe KaciOu
MOHMOTIHMEH e3apa OaiilaHbICTa KapacTeIpbuiafbl. barmapimama GapbIChIHIA
MeJaroruKaHblH dPTYpJii acrekTinepi Tankputanaasl. Ockl GaFnapaaMaHbIH HeTi3ri
KaFuaThl TOKIPUOETIK KbI3METTI HAKTBI FBUIBIMH 3€pPTTEYJIEPIiH HQNEeNICHIeH
HOTIDKENIepiMeH KipiKTipy OoibIn TaObuTafbl. SIFHU, CTyAEHTTEp NeNarorHKaHbIH
THICTi acreKTiliepiHe KAThICThI FBUIBIMH (3epPTTEy) MaTepHaifapMeH TaHbICATHIH
Gomanpl. MyHIail xymbeic MyFaimimzaep bargapiaamara KiprisiireH OKBITY MEH
OKyZaFbl CTPATErHss MEH TOCUIAEpAl KapacTelpy (Tammay, 3epTrey, TaHbCy T.0.)
GapbIChIHAA CYHEHETIH TEOPHSUTBIK HET13eMEH] KAMTAMACHI3 €Ty YIIiH KaKeT.

5. Kysiperrimiri: KOHCTPpYKTHBTIK OKBITY TEOPUSICBIHBIH HETi3[EPiH JKOHE OHBIH
MeIarOrMKajbIK MPaKTUKAJAFbl KOJIAHBUTYBIH KOCIOM JIeHreiae TYCiHim, THIMII
nmaiianana angajapl; OKy MPOLECIH OULTIM amymbuiapabiH OENICeHIi TaHBIMIIBIK
OpeKeTiHe Heri3eil OTHIPBIM, OKYy MaKCaTTaphl MEH Ma3MYHBIH ©3apa OaiinaHsicTa
»K00aaii/ibl; OKy OpTachlH Kypy/a ANl NeJaroruKaiblK menriMaep Kaobuiar,
OiTiM  amylIbUIapIbIH BIHTHIMAKTACTHIK, CHIHH Olay JKOHE O3IHIIK 3epTrey
JAFAbUIAPbIH  JaMbITYFa  OarbITTalfaH  ONICTEpAl  KOJJAaHA[bl;  OKBITYIA
TYBIHIANUTBIH [EJArorvKajiblK MOCEIENepAl Taljarn, KOHCTPYKTHBTIK TOCLIIEp
apKBUTBI OJIAP/IBIH THIM/II HICIIiMIH YChIHA aabl.

6. Kyrinerin notmwke: ThiHIaymIbUIApAA TYKBIPHIMIAMAIBIK TYCIHY HETi3AepiHiH
JKOHE TOKIPHOENTIK JaF(bUIap IbIH KaJIbIITACYEI; Oomamrak MyraimiMzae o3
ToXKipHOeci Typasbl ChIH TYPFEICHIHAH OHIaHy (pedIeKkCHs) narablIapbIHbIH, 031H-
031 KeTUINipy KaOineTiHiH Oomybl; OoJamak MyFaliMHIH OKYIIbUIApAbI OLTiM
ayFa TapTy YAEpICiH XKaHIaHIBIPY SAICTeMEeCiH MEeHTepyi;

OonamaK MeKTell MyFaliMIEpiHIH KociOM KOFaMIACTHIFBI asCBIHAA OelceHmi
JKYMBIC iCTeyTe TaibIH OOIyBI.

1.TIpepexBusuThl: TeopeTnuecKre OCHOBBI HH)OPMATHKN

2.IToctpexkBu3uTH: Metonuka OOyYeHHsl PEIICHHIO OJNIMMITHAIHBIX 33734 110
uHpOpMaTUKe

3. Uens pucummuimHel: Kypc HampaBieH Ha pa3BUTHE KOMMYHHKATHBHBIX H
KyJIBTYPHBIX KOMIIETCHIIMH, KPUTHYECKOTO MBIIUICHUS M JIMACPCKHX KauecTs,
HWHTErpalfio s3blKa ¥ JIMTEPAaTypbl, aJalTalUi0 Y4eOHBIX MaTepualos,
HCIIONIb30BaHNE KPUTEPHAIBHOTO OLEHMBAHHUS W IH(POBBIX 00pa3oBaTeIbHBIX
pecypcos (LIOP), a Takke HHTEPaKTUBHBIX M IIPOSKTHBIX METO/I0B O0YYCHHMSI.

4. Kparkoe conepxanue: OCHOBHOW 3ajaueil JaHHOW IMCIMIUTMHBI SIBISETCS
JIOTIOJTHUTENBHOE TpoecCHOHabHOE 0bpa3oBanue Oyayimx yanreseii. [Toatomy
COBpEMEHHbIE METOAbl O0y4eHHs © OOydYeHHsl paccMaTpUBAKOTCS — Kak
[IOBCEIHEBHBIN OINBIT y4UTENs, TaK M BO B3aMMOCBS3H C HPO(ecCHOHATBHBIM
KOHTEKCTOM. B X0/1e porpaMMel 00CYKIAr0TCS pa3/IMYHbIC aCIIEKTHI I1e/[arOrHKH.
OCHOBHBIM TIPUHIIUIIOM JIAHHO# IPOrPaMMBI SBJISICTCS HHTETPALMs TIPAKTHIECKOi
JESITENPHOCTH  C  JOKAa3aHHBIMH  pE3YJIbTaTaMH  KOHKPETHBIX  HAyYHBIX
uccnenoBanmit. To ecTh CTyfaeHTBI OyayT 3HAKOMHUTBCS C  HAayYHBIM
(MccreioBaTeNnbCKIM) MaTePHAIOM, OTHOCSIIMMCS K COOTBETCTBYIOIIMM aCleKTaM
neparoruku. Takas pabora HeoOxonuma sl OOECIIEUEHHS TEOPETHYECKOro
000CHOBaHHs1, HA KOTOPOE yUUTEIIsl OIIUPAIOTCS B XO/I€ PACCMOTPEHHSI CTPATETHH
MOAXOJI0B B 00YYECHHHU U 00y4IeHNH (BBIOOD, HCCIIEIOBaHNE, 03HAKOMIICHHE U T.1.),
BKJIFOYCHHBIX B [IPOrPaMMY.

5.Kommerenmun:  Ymeer npodeccHOHaNbHO TMOHMMAaTh M 3({EKTHBHO
HCIIOJIb30BaTh OCHOBBI TEOPHH KOHCTPYKTHBHOTO OOYYCHHS M €€ MPHUMCHEHHE B
[IEIArOrMYECKOil PAKTHKE; MPOCKTUPYET Y4eOHBIH MPOLEcC BO B3aHMOCBSI3H C




LEJIAIMHA U COACPIKAaHNEM oquenym, OCHOBBIBAs €0 Ha AKTUBHOM [T03HABATEIILHOM
JCATCIIbHOCTHU 06yqa}0u.mxc;1; IIpUHUMACT 000CHOBaHHbBIC neaaroru4yeCKue
peuicHus B CO3AaHUN y‘ICGHOﬁ CpEabl U IIPUMEHSET METOAbI, HAIIPABJICHHBIC Ha
pasBuTHe Y 00y4aIOIIUXCsl HABBIKOB COTPYJHUYECTBA, KPUTHICCKOTO MBIIUICHHS
u CaMOCTOATEIBbHBIX HCCHC,&OBaHYlﬁ; pa3pa6aT1>JBaeT MECTOBbI, MOXCT
AQHAJIM3UPOBATh IMEAATOTMYCCKUEC HpOGJ’IeMH n npeiaratb HUX 3(1)(11)6KTI/[BHOC
PELICHUE C IIOMOIIBIO KOHCTPYKTUBHBIX ITOJAXOA0B.

6.0xumaemple  pe3ynbTaThl:  (GOPMHpOBaHHE y  CiylIaTeled  OCHOB
KOHIOCNTYAJIbHOI'O MOHUMaHUA U NPAKTUYCCKUX HABBIKOB; HAJIUYUC Y 6yI[yU_ICI‘0
YUHUTENsl HABBIKOB KPHTHYECKOTO MBIIUICHUs (peieKCHH) O CBOEM OIIBITE,
CIOCOOHOCTH K CaMOCOBEpIICHCTBOBAHHUIO; BIIAJCHHE OYAYIIUM YYUTEIeM
MeTOI[PIKOfI AKTUBHU3alUU IIPOLECCa BOBJICUCHHUS yIallIUXCS B 06pa3OBaH14e;
TFOTOBHOCTh OYAyIIMX MLIKOJBHBIX YYUTENed K AaKTHBHOI paboTe B pamkax
pohecCHOHATIFHOrO COOOLIECTBA.

1.Prerequisites: Theoretical foundations of computer science

2. Post-requirements: Technique of training to the decision of problems in
Informatics Olympiad

3. The purpose of the discipline: It focuses on developing communicative and
cultural competencies, critical thinking, and leadership qualities, integrating
language and literature, adapting learning materials, using criterion-based
assessment and digital educational resources (DER), as well as interactive and
project-based teaching methods.

4. Summary: The main task of this discipline is to provide additional professional
education to future teachers. Therefore, modern methods of teaching and learning
are considered in relation to the daily experience of the teacher and the professional
context. During the program, various aspects of pedagogy are discussed. The main
principle of this program is to integrate practical activities with proven results of
specific scientific research. That is, students will get acquainted with scientific
(research) materials related to the relevant aspects of pedagogy. This work is
necessary in order to provide a theoretical justification on which teachers will rely
when considering the strategies and approaches to teaching and learning included
in the program (selection, research, familiarization, etc.).

5. Competence: Able to understand and effectively use the foundations of the theory
of constructivist learning and its application in pedagogical practice at a
professional level; design the goals and content of learning in interconnection,
basing the educational process on the active cognitive activity of students; make
evidence-based pedagogical decisions in creating a learning environment, apply
methods aimed at developing students ' skills of cooperation, critical thinking and
self-study; analyze pedagogical problems arising in teaching and offer their
effective solution through constructivist approaches.

6. Expected result: formation of the basics of conceptual understanding and
practical skills of students; the future teacher has the skills of critical thinking
(reflection) about his experience, the ability to self-improve; the future teacher has
the technique of activating the process of involving students in education;
readiness to actively work within the framework of the professional community of
future school teachers.
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1.IIpepexBusurrepi: [lepexTep KOPHIHBIH TEOPUSICHI

2.IloctpexBusutrep: JKacaHabl HHTEIUIEKT

3. IlonniH Makcatel: bimiM Oepy mpoleciHe KalIbIKTBHIKTAH OKBITYIbI CHTI3Y,
KoMIbIOTepiK TelekoMMyHHKanysiiap 6a3achlHaa KAIBIKTEIKTAH OKBITY XKyHeci
YILIiH OKy MaTepualibiH YHBIMIACThIPY, KalIbIKTHIKTaH OKBITY 9/1iCTeMeC Ke3iHae
Ka3ipri 3aMaHFbl aKMapaTTHIK-KOMMYHHUKAIMSIIBIK TEXHOIOTHSIIAPIbI Mailanany
JaFABUIAPBIH KaJIBIITACTBIPY, KAIIBIKTHIKTAH OKBITY JKYHECIH/IE MYJIbTUMEHSIIBIK
xobanap xacay.ITon Gonamrak MamMaHzapaa MaJiMeTTep 6a3achiH OHTAMIAHIBIPY
MEH KbI3MET KOPCETYIiH MaHbI3/Ibl KYPAJIbIH AaMbITyFa OarbiTTanrad. [Ton SQL-ne

Toxkcanosa C.K.,
ara OKBITYIIIBI




OarmapiamanayJblH KOMIIOHEHTTEPIMEH JKOHE HErisri KypajJapbIMeH XYMBIC
icTey, HepeKTepAl OHJeyre apHajraH OaFmapiaMajblk KOATapAbl d3ipiey
JOAaFabuUlapbl  MEH  JaF[bUIapblH  KaJbINTACTBIpaAbl  JKOHE  JaMbITafpbl.
4. Kpickama mMa3myHbl: KypbulbIMIBIK cypay Tijli, jKambl npeseHTauus. TinmiH
Heri3ri oneparopiapsl. lepekrep Typiepi. Kecrenepai sxxacay, e3repTy xKoHe KOI0.
MoHzepai, JepeKTepAl WIEKTey: MIEKTEY Typalibl JAeKiapalus, OacTarkel KilT
kepcery. lllexkreynepai aray xoHe sxor0. TAHJIAY snemenrrepi SELECT. Tan6a
nepekrepiMer  kymbic  ictey. Koceuteimpmap.  KocbutsicTapiplH — Typuiepi.
5. Kyseiperrinik: Jlepextep KopbIH Oackapy KyHelaepiHiH TEOPHSUIBIK Heri3aepiHn
MeHrepin, SQL TiTiH KoIaHy apKbUIbl MAJIIMETTEPl KYpy, OHACY XKOHE Taigay
JaFIbUIapbIH TOXIpHOee jxy3ere ackipa anajpl; cypansictapas! (SELECT, JOIN,
GROUP BY »xoHe T.0.) THIMAI KOJIAaHy apKbLIbI HAKTHI KOCIOHM ecenTep i menresi;
JiepeKTep KYPbUIbIMBIH OHTaHIaHBIPY XKOHE aKNaPATTHIK KyHenep IiH eHIMIIIIriH
apTTBIPy MaKCAThIH/A TEOPHSIIBIK OUTIMIH TOXKIPUOEMEH YINTACTBIPABI; JEPEKTEP
Kayilci3Airid cakray MeH TpaH3aKUMsUIapAbl OacKkapy NPHHIHUNTEPIH Kociou
KbI3METTE THIMZ MaiiiajaHaibl.

6. Kyrinerin noTwkenep: JIOrHKANbIK [HM3aiH koHE (H3UKAIBIK AEpEKTep
KYPBUIBIMBIH TaHJAAy MOCEJeepiH IIelei JKOHE IIelIeli, XePriuliKTi JKoHe
KOPIIOPATHBTIK JKENMiIepIe HKYMBIC YCTETl AEPEKKOpIaphl YIUiH KOCBIMIIAIAPIbI
azipreiini, SQL cepBepiHge opHamackaH IepeKTepAl oHaey OaraapiamaiapbiH
a3ipreii.

1. IlpepeBusutsl: Teopus 0a3bl JaHHBIX

2. IToctpexkBu3uThl: VICKyCCTBEHHBIH MHTEIIEKT

3. Uenp wcuumiuHbl: JlUCUMIUIMHA HanpaBlieHA Ha OCBOGHHE BAXHOTO
MHCTPYMEHTa ONTHMH3allMM M OOCITy)KHBaHUS 0a3bl HaHHBIX Yy Oymoymux
creruanucTos. JucrummHa GopMUpYyeT U pa3BUBAeT HABBIKU M YMEHUS paboTaTh
C KOMIIOHEHTaMH ¥ OCHOBHBIMH HHCTPYMEHTaMHU IIporpamMmupoBaHust Ha SQL,
paspabaTbiBaTh MpOrpaMMHbIE KOZBI ISt 00paboTku JTAaHHBIX
4. Kpatkoe cozmepkaHue: SI3BIK CTPYKTYpHUpPOBaHHBIX 3alpoCOB, oOIee
npencrasiaeHne. OCHOBHBIE omepaTopbl s3bika. Tumbel naHHBIX. Co3maHue,
M3MEHEeHHE M ynaneHue tadaun. OrpaHuueHue 3Ha4EeHHWH, TaHHBIX: OObSBICHUE
OrpaHWYEHHI, YyKa3aHHe MepBUYHOro Kmoda. VIMeHOBaHWe U  yHaJeHHe
orpanndenuii. OnemeHTs! KoHcTpykimu SELECT. PabGota ¢ CHMBONBHBIMH
naHHeiMH. PabGota ¢ maramu u BpemeHeM. CoeauHenus. Buapl coeamHeHHM.
5. Kommerenmuu: Brnaneer TeopeTHYECKHMMH OCHOBAMH CHCTEM YIPABICHHUS
0azaMi JaHHBIX M pealHu3yeT Ha IIPAKTHKE HABBIKM CO3MaHMS, OOpPabOTKH M
aHanu3a JaHHBIX C HCHOIb30oBaHMeM s3blka SQL; pemaer KOHKpeTHbIE
npodeccHoHaNIbHbIE 3amaull ¢ 3((PEKTHBHBEIM HCIOJIB30BAHHEM 3alpOCOB(
SELECT, JOIN, GROUP BY u 1ip.); coueraeT TeopeTHIecKie 3HaHUS C OIBITOM C
LEeIbl0 ONTHMH3AIMU CTPYKTYPBl JAHHBIX U IOBBILEHUS IPOH3BOJUTEILHOCTU
HH(OPMALMOHHBIX CHCTEM; (D (EKTUBHO HCIIOIb3yeT NMPHHLUIBLI 6e30MacHOCTH
JaHHBIX M YIPABICHUSI TPAH3AKIMIMH B IPO(ECCHOHANBHOM ASSITEeTbHOCTH

6. Oxmupaemble pe3ylbTaThl: CTaBHTh M pEIIATh 3aJa4d IPOCKTHPOBAHMUS
JOTHYECKHX M BbIOOpa (M3MYECKHX CTPYKTYp JaHHBIX, pa3pabaTeiBaTh
MPUWIOKEHNUs JUI1 HAacTONBHBIX BJ[, B JIOKAIBbHBIX M KOPIOPATHBHBIX CETSIX,
paspabatbiBaTh IpOrpaMmbl 00pabOTKHU TAHHBIX, pa3MelieHHbIX Ha SQL cepsepe.

1. Prerequisites: Theory of database

2.Post requisites: Artificial Intelligence

3. The purpose of the discipline: The discipline is aimed at mastering an important
tool for optimizing and maintaining a database for future specialists. The discipline
forms and develops skills and abilities to work with components and basic SQL
programming tools, to develop program codes for data processing.
4. Summary: Structured query language, general presentation. The main operators
of the language. Data types. Create, modify and delete tables. Restriction of values,




data: declaration of restrictions, indication of the primary key. Naming and deleting
restrictions. SELECT clause elements. Work with character data. Work with dates
and time. Connections. Types of compounds.
5. Competences: Master the theoretical foundations of database management
systems and implement in practice the skills of creating, processing and analyzing
data using the SQL language; solve specific professional problems with the
effective use of queries (SELECT, JOIN, GROUP BY, etc.); combine theoretical
knowledge with practice in order to optimize data structures and improve the
performance of information systems; effectively use the principles of data security
and transaction management in professional activities

6. Expected results: set and solve problems of logical design and selection of
physical data structures, develop applications for desktop databases in local and
corporate networks, develop data processing programs hosted on a SQL server.
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IOEShZh
UA 4304
MOROZI
4304
TTDPIO
4304

Wnpopmarnkanan
OJIMMITHAJIA ECEeIITePiH
LIENLY KO IapbIH
yiipety onicremeci
Meroauka o0yueHus
PECLICHUIO OJIMMITHATHBIX
3a71a4 110 HH(POPMaTHKE
Technique of training to
the decision of problems
in Informatics Olympiad

Emrtuxan
9K3aMeH
exam

Kasbama -
aybI3IIa
TTubcmenno -
YCTHO Wwritten
and oral

1.IlpepexBusurrepi: OOBEKTIre OarbITTATIFAH MPOrpaMMalay

2. TloctpexBH3UTTEpi: OHIIpiCTIK-TIEAArOrUKAIBIK HEMecCe MIUIOM aJlJIbl
[PaKTHKA

3.ITonniH MakcaThl: OKYIIBIHBIH KaOUISTIH ally[bl eCKepe OTBIPBII, JIOTHKAJIBIK-
AITOPUTMAIK XKOHE XKYifesli KOMOMHATOPHUKAIIBIK OMNaybl JaMblFaH OKYLIbIIAp/Ibl
Taly. AnFaH OUTiMI MEH HKEMiH OJMMIIMAJAIBIK ICHTeHAeri ecenTepii Lienry
GapbICBIHA KOJIJaHa ay.

4. Kpickaa Ma3myHsl: OJUMITHAAA €CeNTEePiH MenryIiH dIiCTepi MeH TaCLIaepin
MeHrepy, nHdopMaTHka moHi OoibiHIa ONUMINAgaIaFsl ONUMIINAAA ECENTEePiH
HIeNTy apKbUIbl Oarmapiiamalnay DarblIapblH KaJIBIITACTHIPY, KYPAENIi ecenTepi
LIy aIrOPUTMJICPIH MEHrepy, OaraapiiaManap/pl Kypy jkKoHe IICIly calachIHIa
KY3BIPETTLTIK IKYHECiH KaJbnTacTepy.Kanambik, OONBICTBIK, peCIyOIHKAaIBIK
OJIMMITHAJIA €CENTEPiH MIelTy.

5. Kyseperriniri: HWudopmaTuka MNoHIHAErT OJIMMIMAJAIBIK  €CENTepaiH
TEOPHSUIBIK JKOHE OiCTeMeIiK Heri3fiepiH, onapAblH MLIelIy adropHTMIepi MeH
CTpaTervsulapblH Oineni »KoHe TYCiHeIi; alTOPHTMAIK OiaymblH JIOTHKAIBIK
KYPBUIBIMBIH, IEPEKTEP KYPHLIBIMAAPBI MCH ECEITEY TEOPHUSICHI apachIHAAFbI ©3apa
TOYENAUTIKTI Tangaid anmajpl; KypAeni ecenTepii HIemy Ke3iHJe KOJJIaHbUIAThIH
THIMZI QJITOPUTMZEp MeH OarmapiiamManay TOCUIIEPIHIH TEOPHSUIBIK MOHIH
TYCIHIIpeAi; ONUMIHMAANbIK TalChipMaJap/AblH Ma3MyHbIH, TYpPJEPIH JoHE
JICHTCHIICpIH FBUIBIMH TYDFbIIA JKYHENelN, OKYIIBUIApbl KOFAaphl ACHreneri
ecenTepi menryre yipery aicTeMeciH MeHrepeni; HHpOopMaTHKaHbIH TEOPUSUIBIK
JKOHE MPAKTHKAJIBIK aCIIEKTUIEPiHiH 63apa OailllaHbIChIH TEPEH YFbIHA/IBI.

6. Kyrinerin notmxe: CTyAeHTTEpAIH SPTYPi ASHIeHAeri OMMITHa a ecenTepin
IIBIFapa aybl JKOHE KATBICYBI, JapbIHABI OananapiblH HHPOPMAaTHKamaH ecell
LIbIFapa ary KaOIeTiH TaMbITy MaKCaThIHJa XKYHel )KYMbICTap KYprisy, KypAaeni
JKOHE OJIMMITHAZIA ECCITEPiH TaNzay.

1. IIpepexBusuTbl: OOBEKTHO-OPUEHTHPOBAH-HOE IPOrPAMMUPOBAHHE

2. ToctpexkBu3utsl: [IpoU3BOACTBEHHO-TIEJATOTHYECKasl WM IIPEIHILIOMHAs
MpaKTHKa

3. llenp JMCIMIUIMHBL HAaXOXKJACHHE YYaIMXCS C PasBUTBIM  JIOTHKO-
AITOPUTMHYECKIM M CHCTEMHBIM KOMOWHATOPHYECKHM MBIIIICHHEM C y4eTOM
PacKpBITHSI CIIOCOOHOCTEH YYeHHKA. YMETh NMPUMEHATH NOTyYCHHBIC 3HAHHUS H
YMEHUSI IIPY PELICHUH 33/1a4 OJIMMITHICKOTO YPOBHSL.

4. Kpartkoe coaepkaHue: OBIAJCHHE METOAAMH W TPUEMaMH DPEIICHUS
ONMMITMAJHBIX 3a7a4, (OPMUPOBAHHE HABBHIKOB MPOrPaMMHPOBAaHUS depe3
pelICHHE ONUMIHNANHBIX 3a4ad [0 HH(POPMATHKE, OBIAJCHHEC AITOPHTMAMH
PCILICHUS CIOXHBIX 3a4a4, (OPMHpPOBAHHME CHCTEMbl KOMICTCHI[MII B 00IacTH
co3maHMs M pemeHus nporpamm.Pernenne 3amau Toponckoi, 00JacTHOIA,
pecnyOJIMKaHCKON OJIMMITHAMBL.

Mycaryinosa I'.I11.,
JKapaThUIbICTaHY
FBUIBIMIAPBIHBIH

MarucTpi, ara
OKBITYILIBI




5. KoMnereHTHOCTB: 3HaeT U MOHMMAET TEOPETUUECKUE U METOJMYECKUE OCHOBbI
OJIMMITHAIHBIX 337a4 10 MH(OpPMATHKE, aJrOPUTMbI H CTPATeTHH UX PEILCHHS;
yMeeT aHaIU3UPOBATh JIOTHYECKYIO CTPYKTYPY aJTOPUTMHYECKOTO MBIIIICHHS,
B3aHMO3aBHCHMOCTh MEXKIY CTPYKTYpaMU [aHHBIX W TEOpHEH BBIYHCICHH;
OOBSCHICT TEOpeTHuecKoe 3HaueHHne d(PPEKTUBHBIX AITOPHTMOB M MOAXOIOB K
MPOrPaMMHUPOBAHHIO, UCIIONB3YEMBIX TIPH PENIEHHH CIIOXKHBIX 3a]a4; HaydIHO
CHCTEMaTH3UPYET COJIepIKaHKe, BUABI M YPOBHH OJMMITHAIHBIX 3aIaHHU U BIaJCET
METOIMKOH OOyYEHHsI PEIICHUIO 3a1ad BBICOKOTO YPOBHS; TIIYOOKO OCO3HAET
B3aHMOCBSI3b TEOPETHIECKUX H TIPAKTHYECKUX ACIIEKTOB HH(POPMATHUKH.

6. OxxugaeMble pe3ysIbTaThl: y4acTHe U yMEHHE CTYJCHTOB PELIaTh OJMMIIHAJHbIC
3a1a4d Pa3IMIHOrO YPOBHs, MPOBEICHHE CHCTEMHON PabOThI C LENbI0 PA3BUTHS
CIIOCOOHOCTH OJIAPEHHBIX JeTell K TOCTaHOBKE 3aj1ad 10 MH(OpPMATHKE, aHAIN3
CJIOJKHBIX M OJIMMITHAIHBIX 3a/1a4.

1. Prerequisites: Objective-oriented programming

2. Post-requirements: Industrial-pedagogical or pre-graduate practice

3. The purpose of the discipline: finding students with developed logical-
algorithmic and system combinatorial thinking, taking into account the disclosure
of the student's abilities. Be able to apply the acquired knowledge and skills in
solving problems of the Olympic level.

4. Summary: mastering methods and techniques for solving Olympiad problems,
developing programming skills through solving Olympiad problems in computer
science, mastering algorithms for solving complex problems, forming a system of
competencies in the field of creating and solving programs.Solving the tasks of the
city, regional, and republican Olympiads.

5. Competence: Knows and understands the theoretical and methodological
foundations of Olympic problems in computer science, algorithms and strategies
for their solution; can analyze the logical structure of algorithmic thinking, the
interdependence between data structures and computational theory; explain the
theoretical essence of effective algorithms and programming approaches used in
solving complex problems; systematize the content, types and levels of Olympic
tasks in a scientific way and master the methodology for teaching students to solve
problems of a high level; has a deep understanding of the relationship between
theoretical and practical aspects of Computer Science.

6. Expected result: participation and ability of students to solve Olympiad problems
of various levels, conducting systematic work to develop the ability of gifted
children to set problems in computer science, analysis of complex and Olympiad
problems.
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Fouibimu 3epTrey
apicrepi

MCTOZ[BI Hay4YHOT'O
HCCJICIOBAHUA
Methods of scientific
research

EmTuxan
9K3aMEH
exam

Tect/test

1. IpepexBusurrepi: KOHCTPYKTUBTIK OKBITY daicTepi

2. TloctpexBu3uTTepi: JUINIOMIBIK KYMBIC

3. TlommiH wMakcatbl: IIoH CTyAGHTTEpAIH €CENTey TEXHHKAChl MEH
Oarmapiamanblk — KaMTaMachl3 €Ty — CajachlHIa  FBUIBIMH  3€pTTeynepi
YHBIMIACTBIPY JKOHE JKYPridy cajachiHAa 0a3anblK OLTiMi MEH NPaKTHKAJIBIK
JaFAbUIApbIH  KaJbINTACTBIpYFa OarpiTTanFadH. Kypc mieHOepiHae FbUIBIME
TaHBIMHBIH TEOPHUSIIBIK HETi3/epi, FhIIIBIMU 3€PTTCY/IiH KYPbUIBIMbI MCH JIOTHKACHI,
FBUIBIMH aKMapaTThl XKUHAY, TAIAAY )KOHE TYCIHAIPY daicTepi, FbuIbIMu sKyMbICTAp
MEH JKapUsUIaHBIMAApABbl peciMzuey epexenepi Kapactelppuiagbl. AT koHe
Oarmapiamaniay canachlHIarbl HH)KEHEPJIK JKOHE 3epTTeY MIHACTTEpPiH IIelryae
FBUIBIMHU TACIJIII KOJIJJaHyFa epeKIlie Ha3ap ayaapbliajbl.

4. Keickama Ma3MyHbI: FbIIBIMH TaHBIMHBIH 9/iCTEpI, 36pTTEY KYPBUIBIMBI MCH
Ke3eH/epi, TUIoTe3a Kypy, AEPEeKTep JKUHAY JKOHE Taljiay OSAicTepi, FHUIBIMU
JKYMBIC HOTIDKEIIEPiH PaciMIey, 3epTTeyIiH dTHKAJIBIK KaFHIaiaphl.

5. Kyswiperrinmiri:  BigiM  anymbl  FhUIBIMH-TIEArOTHKANBIK  3€pTTEYAIH
TEOPHUSUIBIK JKOHE SMITHPUKAIBIK OMICTEPiH, 3ePTTCYy KYPBUIBIMBIH, Ke3CHICPiH
JKOHE JIOTUKACHIH Olie i )oHe TYCiHe i; FhUIBIME aKMapaTThl JKHHAY, TAJIAy HKOHE
JKyHeney HaFIbpUIapblH MEHIEPE/li; 3epTTey MOCEIIEIEPiH MICHIy/Ie eAaroruKablK
OMiCHAMAHBI JKOHE FBUIBIMH JQIEAey TOCUIAepiH TaxipuOene KoijaHa anajisi,
aKaJAEeMHSUIBIK XaT CTHJIIHIH HOPMAJIapblH CaKTai OTHIPBIN, FHUIBIMH MOTiHIACP
(makana, ecer, auccepraius Oeiimi jkoHe T.0.) jka3y MOJCHHETIH JaMBITAJIbI;
3epTTey HOTWKENCPIH STHUKAIBIK JKOHE FBUIBIMH TYPFBIIAH JAYpBIC paciMier,
onapapl KciOu KbI3METTe THIMII KOJIIaHAIbL.

6. Kyrinerin HoTmke: CTyIeHT FBUIBIMH 3€pTTEY JKYpri3e ajaibl, ajblHFaH
HOTIKEJIEP/Ii FUIBIMH TYPFBIAH TaJal, AYPbIC KOPBITHIHIBI XKacal/Ibl.

1. TlpepexBu3uTH: MeTORBI KOHCTPYKTUBHOTO OOyYEHHUS

2. TloctpexBH3nTHI: BEITycKHas KBaMU(pUKaIOHHAs padboTa

3. lens quctummas: JIMCIMILINHEA HATIpaBlIieHa Ha pOPMUPOBAHUE Y CTYICHTOB
0a30BBIX 3HAHHI M IPAKTUYECKIX HABBIKOB B 00JIACTH OPTraHU3aIUH X IPOBEICHUS
Hay4YHBIX HCCIIEJIOBaHHI B cpepe BEIYUCIUTENHHOW TEXHUKH M INPOrPaMMHOIO
obecrieueHus. B pamMkax Kypca paccMaTpHBalOTCS TEOPETUYECKHUE OCHOBBI
HAyYHOTO ITO3HAHWS, CTPYKTypa ¥ JIOTHKAa HAyJHOIO HCCIEJOBAHHS, METOMBI
cOopa, aHaM3a ¥ MHTEPIPeTaluy HaydHOH MH(OPMAIH, paBriIa 0pOpMICHHS
Hay4HbIX paboT W myOnukaunuit. Ocoboe BHUMaHHE YIEIIETCS NPUMEHEHHUIO
HAyYHOTO IOJIXOZa IPH PEelIeHHH WHKCHEPHBIX M HCCIENOBATENbCKUX 3a1ad B
obnact YT 1 nmporpaMmMupoBaHusL.

4. Kparkoe coaepskaHHE: METOIbl HAyYHOTO IO3HAHHsS, CTPYKTYpa M ITambl
HCCIIeIoBaHus, (GOPMYITMPOBAHHE THIIOTE3BI, METOABI cOOpa M aHaiM3a JAaHHBIX,
odopmiieHNe  pe3ynbTaTOB  HAydYHOH  pabOTBI, OTHYECKHE  IPHHIUIBI
HCCIICIOBAHMSI.

5. Kommerenmmu: OOydaromuiicss 3HaeT W TOHUMAeT TEOPETHYECKUE H
IMITUPUYECKAE METO/BI HAayYHO-NEJarOrHYeCKOro HCCICIOBAaHUS, CTPYKTYPY,
9Tambl W JIOTHKY HCCICAOBAaHMS;, BIafeeT HaBbIKaMu cOopa, aHaan3a H
CHCTEMATH3allMM HaydYHOH HWHGOpMAaIMK; yMeeT INPHMEHATh Ha MpaKTHKE
MEeJarorHIeckyl0 METOOJOTHIO ¥ MOAXOJbl K HAayYHOMY IOKa3aTeNbCTBY INPU
PEILICHNH HCCIIeOBATENbCKUX 3a/ay; HAayYHbIC TEKCTBI (CTAaThsl, OTYET, pasjen
JIMCCEPTAINM) C COOJIONCHHEM HOPM CTHIIA aKaJIeMHYECKOro IHChbMa M T.J.)
pa3BUBaeT KyIAbTypy IHChMA; 3THYECKH W HAay4YHO HPaBWIBHO (opMaiu3yer
pe3ynbTaThl HCCleNoBaHUN U 3(PEKTUBHO UCIIOIB3YET HX B MPO(ECCHOHAIBHON
JCATEIILHOCTH.

6. OdxumaeMble pe3ynbTaThl: CTYAEHT CIIOCOOCH IPOBOJWTH  HAy4YHOE
HCCIICI0BaHKE, aHAIM3HPOBATh MOJIyYCHHBIC PE3YJIbTATHI U [e/IaTh 000CHOBaHHBIC
BBIBOJIBL.

AnbMmenaeBa P.Y.,
PhD, ara oKbITYLIBI




1. Prerequisites: Methods of constructive training

2. Post-requirements: Graduation Thesis, Methodology of Scientific Projecting
3. Purpose of the discipline: The discipline is aimed at developing students' basic
knowledge and practical skills in the field of organizing and conducting scientific
research in the field of computing and software. The course examines the
theoretical foundations of scientific knowledge, the structure and logic of scientific
research, methods of collecting, analyzing and interpreting scientific information,
rules for the design of scientific papers and publications. Special attention is paid
to the application of a scientific approach in solving engineering and research
problems in the field of IT and programming.

4. Summary: methods of scientific cognition, structure and stages of research,
hypothesis formulation, data collection and analysis methods, presentation of
research results, ethical principles of research.

5. Competence: The student knows and understands the theoretical and empirical
methods of scientific and pedagogical research, the structure, stages and logic of
research; possesses the skills of collecting, analyzing and systematizing scientific
information; can apply pedagogical methodology and methods of scientific
argumentation in practice in solving research problems; develops a culture of
writing scientific texts (Article, Report, dissertation section, etc.), observing the
norms of the style of academic.

6. Expected result: the student will be able to conduct scientific research, analyze
the obtained results, and draw sound conclusions.

DJ1eKTHBTI MMOHAEP
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BD/CC Prog 1106 Programming | exam 3. Ilounin Mmakcatsl: Bynm kypcra GarmapramaiayfiblH HETIi3ri JaFAbUIapbiH,
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yiipeneni. Ecenmrepai miemyai, anroputMuaepii 93ipieymi JkoHE TaHIaIFaH
Oarapiamanay TUTIH Naigananbin KOATH THIMII XkKa3y/Ibl MEHIepe/Ii.
4.Keickama masmyssl: «[Iporpammanay» Kypcsl Oarmapiamaiapibl d3ipiey
JKOHE IaMBITY/IbIH JKeKeJIereH MapairMaiapbIMeH TaHbICyFa apHairaH. Python -
OyJ1 onerTeri CHHTaKCHCHI JKOHE KiTalmxaHachbl MBIKTBI JKUBIHTHIK. Python -
SKOFaphl KbUTIAMIBIKTGI, JUHAMUKAIGIK THITIK KOMKYKAaTThl Oarmapiamanay
Tini. Python xozb! keGiHece rceBIOKO A€M aTanapl.

S5.Kyseperrimiri:  BimiM  amymsl  Gapgapiamanay — TUIZEpiHIH — Herisri
KYPBUIBIMIAPBIH KOCIOU JICHTeli/e MEHTEPIII, OJap/Ibl HAKTHI €CENTEeP I eIy Ie
KOJJaHa ajajbl; OarmapiaManblK JIOTHKAHBI Kypy OapbICBIHIA TEOPHSUIBIK
OlTiMiH TOKIpHOEMEH YIITACTHIPAIbl XKOHE THIMAI aJrOpUTMICD jKacail anajsl;
KOITBHIH YPBICTHIFBIH, THIMIUITIH JKOHE KYPBUIBIMIBIK VHBIMIACTHIPBUTYBIH
Tayjail OTBIPBIN, AJJIENl IIeHliMAep YCBIHAABI, MPOrpaMMaibIK OHIMAepAl
KYPAacThIpy JKOHE TeCTiIey MpoLeciHae KociOu oinay, Tanaay jKoHe TeXHHKAIBIK
ToTIENey JIaF BLTAPBIH KOJITaHa bl
6.Kyrinerin  motmwke: Kypaemi  maTemaTtukanblk — ecenrepai  Python
OafiapIaMachiH Naii/iagaHa OTBIPBII LIbIFapa ajiajibl.

1.IpepexBusutsl: MHpopmaTuka (LIKOIBHBIH Kypc)

2.IToctpexBusutsl: [Iporpammuposanue 1

3. Hens mucrmmumasl: KirodeBbIMM LETAMU Kypca SIBISIOTCS HpHOOpeTeHHe
6a30BbIX HABBIKOB IIPOrPAMMHpPOBAHMS, OBJAJCHUE 0A30BBIMU KOHLCHIMIMU
[POrpaMMHpPOBAaHKS M peajlu3allsi alroputmoB. Haywarcs pemats 3amaun,
pa3pabaTeIBaTh aNTOPUTMBI U 3(P(EKTHBHO NMHCATh KO, MCIIONb3Ys BHIOpaHHBIH
SI3BIK MPOrpaMMHUPOBAHHUS.
4. Kpatkoe conepkanue. Kypc «IIporpaMmupoBaHue» IpeqHa3Ha4YeH s
O3HAKOMJICHHs y4YalllUXCs C PpasANYHBIME TApajiIMaMy  paspaboTKu U
pa3paboTku mporpaMMHOro obecmeueHns. Python - 3To s3bIK ¢ mpocThIM
CHUHTaKCHCOM M MOIIHbIH Habop Oubnmorek. Python - BBICOKOYpOBHEBBIH,
JTMHAMUAYECKH THIH3UPOBAHHBIH MHOTOTIPOIECCOPHBII A3BIK
nporpammuposanus. Kox Python gacto Ha3bsIBaroT CeBIOKOIOM, TOCKOIBKY OH
O3BOJIICT BaM BBIPA)KaTh OYCHb MOIIIHBIC HCH B O4CHb HEMHOTUX CTPOKaX KOJa,
Oymyqn O4YeHb YNTaOCTbHBIMH.
5. Kommerennym:  OOyuaromuiicss MOXeT Ha TpodecCHOHABHOM —YpOBHE
OBNaJeTh OCHOBHBIMU CTPYKTYPaMH SI3bIKOB POrPAMMHPOBAHUS U IPUMEHSITH
WX TIpU PEMICHHH KOHKPETHBIX 3ajad; B MPOIECCE MOCTPOSHHs MPOrpaMMHOM
JIOTMKH COBMEIIATh TEOPETHYECKUE 3HAHMS C ONBITOM M pa3pabaTeiBaTh
9((eKTUBHBIE aNTOPUTMBI; IpeIaraTb apryMEHTUPOBAHHBIC —PELICHHS,
aHAIM3UPYys TPABHIBHOCTh, S(P(MEKTUBHOCTE M CTPYKTYPHYIO OPTaHH3AINI0
KOZa; TPMMEHATh HAaBBIKM NPO(ECCHOHATHFHOTO MBINUICHHS, aHaIM3a |
TEXHMYECKOro OOOCHOBaHMS B Ipolecce pa3padOTKM M TECTHPOBAHUS
MPOrPaMMHBIX IPOTYKTOB.

6. Oxwumaemble pe3ynbTaThl: CMOTYT TPOBOAUTH CIOXHBIE MaTEMaTHUECKHE
BBIUHCIICHNUS C HCIIOJIb30BAaHHEM MPOrpaMMHOro obecredenust Python.

1.Prerequisites: Computer science (school course)

2. Post-requirements: Programming |1

3. The aim of the discipline: Acquisition of foundational programming skills,
mastering basic programming concepts, and implementing algorithms are key
objectives of the Programming | course. Will learn to solve problems, design
algorithms, and write code efficiently using a chosen programming language.
4.Short content: The "Programming" course is designed to facilitate students'
acquaintance with various paradigms of software design and development.
Python is a language with a simple syntax, and a powerful set of libraries. It is an
interpreted language, with a rich programming environment, including a robust
debugger and profiler. Python is a high-level, dynamically typed multiparadigm




programming language. Python code is often said to be almost like pseudocode,
since it allows you to express very powerful ideas in very few lines of code while
being very readable.

5. Competencies: The student will be able to master the basic structures of
programming languages at a professional level and use them in solving specific
problems; combine theoretical knowledge with practice in the process of building
program logic and create effective algorithms; offer argumentative solutions,
analyzing the correctness, efficiency and structural organization of code; apply
professional thinking, analysis and technical argumentation skills in the process
of designing and testing software products.

6. Expected result: Can print complex mathematical calculations using Python.
software.




BIVTK
BII/KB
BD/CC

DKBZzh
1106
SUBD 1106

DMS 1106

Jlepexrep KopbIH
Gackapy xyienepi
(Coursera)

Cuctembl yrpaBieHHs
0azaMu JaHHBIX
(Coursera)

Database management
systems

(Coursera)

E€MTHUXaH
OK3aMCH
exam

TecT/test

1.IpepexBuzuti: Mudopmarrka (MEKTen Kypcbl)

2.IToctpexBusurti: OObeKTIre OAFbITTATIFaH OPOrpamMMaay

3.ITonHiH MakcaTsl: OCBI IIOH apKbLIbI OLTIM aTyIIbl MAJIIMETTEep KOPBI Typaibl,
MoJiMeTTep 0a3achlHBIH TEOPHSCHL, MOJIETbAEpPI JKAWibl HErisri TYCIHIKTI
KaubinTacTeipagbl. COHIAi-aK aKmapaTThIK OKyHelep, aKMapaTThIK JKYHCHiH
APXHUTEKTYpachl, IepeKTep 0a3achlH TYXKBIPHIMAAMAIBIK K00aay IPUHIHUIITEP]
Typansl Oinerin Oomazpl. OKBITY asFblHIA Jepekrep Oa3achiH Oackapy
KyitenepiMeH, MomiMerTep 0Oa3achlH OarapiamManayablH KIpIKTIpiAreH >xoHe
AQBTOHOM/bI KYpaJJapbIMEH KOCBIMIIANApbl o3ipiey, MoJiMerTep 0a3achlH
sko0anay/ibl aBTOMATTaHBIPY CHSKTHI ONEpALMsIApAbl OPbIHAAHTHIH OONabl.
SQL TiniHe MwaFbH Kipiclie Kypri3iierin 0onaisl.

4.Kpickama MasMyHbBL: Jlepekkop kyifenepiH yibIMAacThIpyFa Kipice.
Jlepekkop JKyiesepi jkoHE aKMapaTThIK JKyhesiep. AKMapaTThIK JKyHeaepiH
apxuTeKkTypachl. Jlokanbapl akmaparTelK Okyienep. Jlepekkop kyiienepiH
Ko0aayIbIH TEOPUSUIIBIK HETi3/IepiH, )K00anay d[icTepiH, )KaJIIbl PUHIUITSPIH
urepy.

5.Kyssiperriniri: depekrep kopbiH Oackapy xyiernepinin (AKBX) teopusiibik
HEri3epiH JKOHE KYPBUIBIMABIK KaFMAATTaphIH MEHrepil, OJapAbl HAaKThI
HPAaKTUKAIBIK MIHACTTEP/ LICLIye KOJJaHa alaibl; AePEKTEePAIH TYTaCThIFbIH,
Kayilci3Airid JkoHe THIMAUTITIH KamMTaMachl3 €Ty MakcaTblHaa Oackapy
cTparermsuiapblH  KonmaHanel; Coursera 1mnaTdOpMachIHIArbl ToXKipHOEIIK
skobamap MeH TalchlpMaiap apKbUIbl TEOPHMSUIBIK OimiMin Oekitim, Kociou
aKIapaTThIK XKyHeepai jxobanay jkoHe OHTaiIaHIbIPy OOUBIHIIA JaFIbLIAPBIH
JIaMBITA/IBI.

6.KyTinerin notimke:Jlepexkop jKyiienepin yibiMaacToIpy bl Oitesi.

1. IlpepexBusutbl: MH}opmaTHKa (LIKOJIBHBIA Kypc)

2. IloctpexBu3utsl: OGBEKTHO-OPHEHTHPOBAHHOE IIPOrPAMMHpPOBAHIE

3.lenp aucrmmumesl:  IlocpencTBoM JaHHON IMCHMIUIMHBI  0OydYarommiics
tdopmupyer 6a30Boe mpencrapieHne o0 0azax MaHHBIX, O TEOPHH, MOIEIAX Oa3
naHebIX. Taroke Oyzmer 3HaTh 06 MH(OPMAIMOHHBIX CHCTEMaX, apXHTEKType
HUH(POPMALMOHHOM CHCTEMbI, MPHHIMIIAX KOHIENTYaIbHOTO MPOCKTHPOBAHMUS
0a3 nmaHHBIX. B KoHIle 0Oy4yeHust OyayT BBINOJNHATHCS TaKHE ONEpAIMH, KaK
pa3paboTka TIPWIOKEHHWH ¢ CHCTeMaMH yIpaBleHHs 0a3aMH JaHHBIX,
BCTPOCHHBIMH W aBTOHOMHBIMH CpPEICTBaMH MPOrpaMMHpPOBaHKs 6a3 JaHHBIX,
aBTOMATH3allMs MPOCKTHPOBaHMS 0a3 MaHHBIX. Byner mpoBeieHo HebGoubIIoe
BBezIeHHE B sA3bIK SQL.

4.KpaTkoe conepxkaHue: BBeneHWe B OpraHu3amuio cucrteM 0a3 JaHHBIX.
Cucremsl

6a3 DaHHBIX ¥ MH()OPMALMOHHBIE CHCTEMBI. APXHTEKTypa HH(POPMAIMOHHBIX
cucreM. JlokanbHble MH(OpMamVOHHEIE cHcTeMbl. OCBOCHHE TEOPETHUECKUX
OCHOB IIPOCKTUPOBAHNUS CUCTEM 0a3 IaHHBIX, METO/IOB MPOCKTUPOBAHMUS, OOIIHX
[PHHIHTIOB.

5.KommereHnun: Bragers TEOPETHYECKHMH OCHOBAMH M CTPYKTYPHBIMH
MIPUHLIUIIAME CUCTEM ynpasieHus 6azamu nanubix (CYB/I) u npuMeHsaTh ux npu
PpELICHHH KOHKPETHBIX IPAKTHYECKHUX 3a/1a4; IPHMEHSTh CTPATernH YIIPaBICHUS
C IIeJIBI0 00eCTIeueH s [IETIOCTHOCTH, 0€30MacHOCTH M 3 (EKTHBHOCTH TaHHBIX;
3aKPEIUISITh TEOPETHYECKHE 3HAHMS MOCPEICTBOM IPAKTHYECKHUX IPOCKTOB U
3ajannii Ha 1atdopme Coursera, pa3BHBAaTh HaBBIKH 110 NMPOCKTUPOBAHHIO U
ONTHMH3ALKHU PO(ECCHOHATBHBIX HH(POPMALIOHHBIX CHCTEM.

6.0xu1aeMble pe3yIbTaThl:3HAET OPTraHU3AIMIO CUCTEM 0a3 IaHHBIX.

1. Pre-requisites: Computer science (school course)
2.Post-requisites: Objective-oriented programming
3. The purpose of the discipline: Through this discipline, the student forms a basic
understanding of databases, theory, database models. He will also know about
information systems, the architecture of the information system, the principles of
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conceptual design of databases. At the end of the training, such operations as the
development of applications with database management systems, embedded and
autonomous database programming tools, database design automation will be
performed. There will be a small introduction to the SQL language.

4. Summary: Introduction to the organization of database systems. Database
systems and information systems. Architecture of information systems. Local
information systems. Mastering the theoretical foundations of database systems
design, design methods, General principles.

5. Competencies: Master the theoretical foundations and structural principles of
database management systems (DBMS) and apply them to solve specific practical
tasks; apply management strategies to ensure data integrity, security and
efficiency; consolidate theoretical knowledge through practical projects and tasks
on the Coursera platform and develop skills in designing and optimizing
professional information systems.

6. Expected result: knows the organization of database systems.




BIITK
BJI/KB
BD/CC

ITN 1205
TOI 1205
TFI 1205

WnhopmaTHKkaHbIH
TEOPHSUIBIK Heri3zepi
Teoperuueckue
OCHOBBI HH(OPMATHKH
Theoretical
Foundations of
Informatics

EmTuxan
9K3aMEH
exam

TecT/test

1.IpepexBu3uttepi: MHGopMaTiKa (MEKTE KypChl)

2 IToctpexBusurrepi: UnpopmaTuka Herizmepi

3.ITonnin Makcatel: IIoH KemnTereH Heri3ri MOHAEp YINIH Herisri OOk
tabputagpl. [IoH TeOpWsUIBIK MH(pOPMATHKA HEri3ZepiH TaOBbICTBI Hrepy YIIiH
Ka)XeTTi KOMOMHATOPHKA, MaTEMaTHKAJIBIK JIOTHKA, aKIapaT TeOPUSCHI dicTepi,
aKmapaTThl KOATAY, ajJrOPUTMIEP TEOPUSCHI XKOHE AITOPUTMII IpadUKaIBIK
OeitHeney omictepi Typaibl OimimMai KamsinracTbipanbl. [IoHi oKy GapbichiHAa
Goralak MyFaaimMaep colikec KoJiaHOaIbl ecenTepi ety YIIiH KOMIbIoTep i
naiijanaHy [JardpUlapblH JKOHE THOTIK €CENTEpAl WIBFapy JaFabLIapblH
MmeHrepeai. Ctyaentrepre OepieTiH MyMKIHIIK: aKIapaT TEOPUSICHIHBIH JKaJIIbl
MPUHIMITEPIH JKOHE SPTYPIIi KIACTAFbl alrOPUTMAEP/I JKy3ere achIpyasl Oiny;
TEOpUsUIBIK HMH(pOpMaTHKa OeiMepiH MNaiianaHyIblH HETI3ri JaFIbUIapblH
MEHrepy; KoiaaHOasbl ecenTepi Menty YIUiH KOJIIaHbUIAThIH aJrOpUTMIACPAIH
THIMALUTITIH Taaay.

4.KypcTeiH Ma3MyHbl: HpopMaTHKaHBIH naiaa 6oiys! xkoHe namysl. Ecentey
TEXHHUKACBIHBIH IaMy Tapuxbl. IH(GOpMaTUKaHBIH FBUIBIM PETIHJE Maiiia 60mysl.
Wndopmarrka KypeUlbIMBL AKmapaT (GUIOCOPUSIIBIK KaTeropusi peTiHme.
AKmapatTsl TypieHaipy. Xabap/pl CHrHaIIap KOMETriMeH jKeTKi3y. AKIapaTTbiK
JKy#enepaiH KypbUIbIMBI MeH TonTacybl. JEM — nmporpamMmainsik 6ackapbUIaThiH
uudpiasl aBTomMaT. THIOPHHT MamMHACHL [lOCT MaimMHAchl. AKHOapaTTapbl
OPHEKTeY YIIIiH caHay KyieciH TaHuay. CaH/AbIK akapaTThl Oip caHay )KyleciHeH
eKiHIII caHay XKyieciHe Komipy.

5. Kysiperriniri: WudopMaTHKaHBIH HETi3ri TEOPWSUIBIK KAaFUAATTApbIH —
ITOPUTMJIK OMyay, ecentey Mozenaepi, GopMaiibl TULAEp MEH aBTOMATTap
TEOPHSCHIH MEHIepy apKbUIbl ©3 OerTiHmie OiTiMIH JKeTLNAipy maFabUIapbiH
KaJIBIIITACTHIPa/bl; KYPAEi HHOPMATHKA YFBIMIAPBIH TANIAY, CANBICTHIPY XKOHE
XKQIMbUIAYy apPKBUIBI JKaHA FBHUIBIMH aKMapaTThl ©3[iriHeH Wrepe ajajsl;
TEOPUSITBIK OUTIMIH TEpeHIETy JKoHE 3epTTey NaFAbUIAPBIH JAMBITY YIIiH
aKmaparThl i37iey, capanTay JKoHEe CBIHM TYPFbIAAaH Oaranay KaOinerTepin
JTAMBITA/IBL; Y3UIKCI3 KOCiOH jKkoHe FBHUIBIMH JJaMyFa OaFbITTaIFaH ©3iHIIK OKBITY
MOJICHHETIH KaJIBIITaCTHIPA/IBI.

6. KyTineTiH HOTHIKe: CXeMaHbl KypacTbipa Oinesi, TypJi yJIriJgeri 31eKTpOHIbl—
IA(PIBIK aBTOMATTAP/IBIH JKYMBIC IPUHIMNTEPIH TYCIiHIIpe Oinesi, aKmapaTTel
eJIIIey MiHIETTEPIH IIeIIe ana/bl.

1.ITpepexsu3utsr: MH(pOpMaTHKa (IIKOIBHBIH Kypc)

2.IloctpexBu3utsl: OCHOBBI HHPOPMATHKH

3.ens AUCUMILIMHBL: JIMCIMIUIMHA ABJIAETCS 0a30BOM JJIst GOJBIIOTO YHCIa
npopuIMpyromux  JuciumumH.  JlncrmmimHEa  QopMupyer  3HaHUSL O
KOMOWHATOPUKE, MaTeMAaTHYECKOW JIOTHKE, METOJIO0B TEOPHH HH(OpMaIuy,
KOAIMpOBaHMUs MH(OpMaIMU, TEOPUH AaITOPUTMOB M crocobax rpaduueckoro
MPECTABICHUS AITOPUTMa HEOOXOAMMOW JUIS YCIEITHOTO OCBOCHUSI OCHOB
Teoperndeckoil mH(popMaTHKH. B Xoie W3ydeHHS IMCHMIUIMHBI Oymymime
YUHTENs OBIACIOT HaBBIKAMHU HCIIONB30BAHHS BEIYUCIUTENHHOTO alIlapaTa ULl
PEIIeHNs] COOTBETCTBYFOIINX MPUKIAJHBIX 33/1a4 M yMEHHUEM pEIlaTh TUIIOBBIE
3asayn. CTyIeHTBI MOTYT: 3HaTh OOIIME NPHHIUIBI TEOPHH HHPOPMAIMH U
peaH3aliy aIrOPUTMOB PA3IHNYHBIX KIACCOB; BIaJETh OCHOBHBIMH HABLIKAMU
WCIONIb30BAHMS PA3/IEIOB  TEOPETHUECKOH HMH(OPMATUKH, aHAIM3HPOBAaTh
3¢ (PEKTUBHOCTD HCTIONIB3yEMBIX aJITOPHTMOB IS PEIICHNUS TIPUKIIAIHBIX 3a/1a4.
4.Conepxxanue Kypca: BosHukHOBeHue u pasButue MH(popMaTUKu. McTopus
Pa3BUTHS BBIYMCIUTEIPHON TEXHUKH. BO3HHKHOBEHHE HWH(OPMATHKM Kak
Haykn. Ctpykrypa nH(popMaruku. [IpeoOpasoBanmne mapopmarmu. Ilepenaua
co00mIeHNs ¢ TOMOIIBI0 curHanoB. Popmsl BepaxkeHus nHpopmanuu. [lonstue
nHpOpMaMOHHOH cucteMbl. [Iporecchl B MH(OPMAIMOHHBIX CHCTEMax.
CrpykTypa 1 Knaccuukanus nHopMalMoHHbIX cucteM. IlepeBon mudpoBoii
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uHbOpMAaLMK M3 OJHONW CUCTEMBbI CYMCICHHS B JApPYrylo. BbipaxeHne
OTpHULIATENIbHBIX YHCEL.

5. Kommerenmuun: ®opmupyeT HaBBIKH caMOOOpa30BaHUS depe3 OBIAJCHHE
OCHOBHBIMHU T€OPETUYECCKUMH HPHHIIUIIAMU HH(POPMATHKH — AJITOPUTMHYECKUM
MBIIIICHUEM, BBIYMCINTEIBHBIME MOJCIAMH, (OPMAIBHBIMU S3BIKAMH U
TEOpHEeil aBTOMAaTOB; CIIOCOOCH CAMOCTOSTENIBHO YCBAaHWBATh HOBYIO HAyYHYIO
MH(POPMALMIO TIOCPECTBOM aHANN3a, CPABHEHHS U OOOOLICHHUS CIIOXKHBIX
HOHATHUH MH(OPMATHKM;Pa3BHBAE€T yMEHHE MHCKaTh, AaHAIM3UPOBATh |
KPUTHYECKU OIEHHBATh HH(POPMAIUIO JUIS YTITyOIeHHs TEOPETUIECKUX 3HAHHI
U Pa3BUTHS HCCIIEOBATEIbCKUX HABBIKOB; (POPMUPYET COOCTBEHHYIO KYJIBTYpYy
00y4eHHs, HAIPABICHHYI0O Ha HENPEpPbIBHOE NPO(PECCHOHANBHOE M HAyYHOE
pasBuUTHE.

6. Oxwunaembie pe3ynpTaTbl: CMOTryT (OPMYITHPOBATH CXEMBI, OOBACHATH
HPHHIMIBL PAabOTBl 3JIEKTPOHHO—LU(POBBIX ABTOMATOB PA3JIMYHBIX THIIOB,
pemiaTh 3a1a4i U3MEpEeHHsT HHPOPMaLH.

1.Prerequisites: Computer science (school course)

2.Postrequisites: Basics of Informatics

3. Aim of the discipline: The discipline is basic for a large number of core
disciplines. The discipline forms knowledge about combinatorics, mathematical
logic, methods of information theory, information coding, theory of algorithms
and methods of graphical representation of the algorithm necessary for the
successful development of the basics of theoretical computer science. During the
course of studying the discipline, future teachers will master the skills of using a
computing device to solve relevant applied problems and the ability to solve
typical tasks. Students can: know the general principles of information theory and
the implementation of algorithms of various classes; possess basic skills in using
sections of theoretical computer science; analyze the effectiveness of algorithms
used to solve applied problems.

4. Short content: The emergence and development of Informatics. History of
computer technology. The emergence of Informatics as a science. Structure of
Informatics. Information as a philosophical category. Information transformation.
Send a message through signals. Forms of information expression. Static.
Dynamic. Coding. Decoding.

5. Competence: Develops the skills of independent improvement of knowledge
by mastering the basic theoretical principles of computer science — algorithmic
thinking, computational models, the theory of formal languages and Automata;
is able to independently master new scientific information through analysis,
comparison and generalization of complex computer science concepts; develops
the ability to search, analyze and critically evaluate information to deepen
theoretical knowledge and develop research skills; forms its own learning culture
aimed at continuous professional and scientific development

6. Expected result: to be able to formulate schemes, to explain the principles of
operation of electronic digital machines of various types, to solve the problem of
measuring information




BIITK
BJI/KB
BD/CC

APK 1206
IPS 1206
IPS 1206

AKnaparThbIK
TpoLeccTep MeH
KYpBUIBIMIAP
WnhopmairoHHble
TIPOLIECCHI U
CTPYKTYPBI
Information processes
and structure

EmTuxan
9K3aMEH
exam

TecT/test

1.IlpepexBusutrepi: MHGopMaTiKa (MEKTE KypChl)

2. IloctpexBu3utTepi: KoMmbloTep:ik syitenep xoHe xKemiiep

3. ITonHiH MaKcatsl:. bimiM amymsuiap KOMIOBIOTEpIIK XKyHenepe aKmapaTThIK
MPOLIECCTEP MEH JIEPEKTEP TypaJlbl aKIapaTThl KSHE OJIAP/IbIH KYPbLIBIMBL, KEKe
KOMIIBIOTEpET] MPOLECTEePAiH Ke3eHaepi MeH TYpJepiH YipeHe . AKIapaTThiK
JKyHenep, aKMapaTThlK O KYHEHIH apXUTEKTypachl, JIepeKkTep 0as3achlH
TYKBIPBIMIAMAJIBIK k00anay NpUHIMITEP] Typasbl OineTiH 0oaIbl.

4 KypctbiH MazmyHbl: CTYAEHT JAEpeKTep Typasibl aKMapaTThl >KOHE OHbIH
KYPBUIBIMBIH JKEKE KOMIIBIOTEPIE, OHIAFBl IPOLECTEPIiH Ke3eHAepi MeH
TYpJIEpiH ajabl.

5. Kysiperriniri: AKmapaTTblK HPOLECTEPIIH TEOPHSIIBIK HETi3epiH JKoHE
oIapbIH e3apa OalIaHBICHIH Oinesi skoHe TYCiHel; aKIapaTThIK JXKylenep MeH
KYPBUIBIMAAPJbIH ~ JIOTHKAJIbIK ~YABIMAACTBIPBITYbl MEH apXHUTEKTYpachlH,
JEPEKTePAiH KYPBUIBIMBI MCH aJTOPHTMIEDP apachlHIAFbl TOYSNIUTIKTI Tanaai
anajipl; aKmapaTr arbIHIAPBIHBIH KO3FAJBICHIH, IEPEKTEPAl TYPJICHIIPY JKOHE
KOITay MPOLECTEPiH TYCIHIM, ONApABIH THIMAUIIMH Oaramaiifibl; akmapaTThIK
TEXHOJIOTHSUIAPABIH aMybl MEH aKIapaTThIK MH(PPAKYPBUIBIM 3JIEMEHTTEPIHIH
e3apa OailJIaHBIChIH FRUIBIMH TYPFbIIA TYCIHIIpeIi

6. KyTinerin HOTHKe: TIOH/I Urepy HOTHKECIH/E OLTiM amyIbl:

AKIapaTThlK  JKyHenepai  Kypy —Ke3iHIE  KOJJIAHBUIATHIH  aKMapaTThIK
TEXHOJIOTHSUIAPABIH  KYPaMbl, KYPBUIBIMBI, iCKE achlpy JKOHE JKYMBIC iCTey
NPHHIUOTEPiH, 0a3ajblK JKOHE KOJJaHOA bl aKMapaTThIK TEXHOJOrUsIIap,
AKMapaTThIK TEXHOJOTMJIAP/ABIH aclanThlK KypanaapblH Oily. AKIaparThiK
KyHenepi xobaiay Ke3iH/e aKIapaTThIK TEXHOIOTHsIIap Ibl KOJIIaHy.

1.IlpepexBusutsl: MHdopmMaTrka (IIKOIBHBIH KypC)

2.ITocTpexkBu3nThl: KOMIBbIOTEPHBIE CUCTEMBI U CETH

3 Henb qucturuinabl:. OO0ydaronpecs n3y4yaT nHGopMaumo 00
NH(OPMAIMOHHEIX MPOIIeccax U JaHHBIX B KOMITBIOTEPHBIX CHCTEMAaX H MX
CTPYKTYpY, 3Tallbl H BUBI IPOLIECCOB Ha MIEPCOHAIBHOM KOMITbIOTEpE. 3HaeT 00
MH(POPMAIIMOHHBIX CHCTEMAX, aPXUTEKTYpe HH(POPMAIHOHHBIX CHCTEM,
MPUHIMAIAX KOHIENTYyJILHOTO IPOSKTHPOBaHMs 0a3 JaHHBIX. PopMupoBanue y
CTY/ICHTOB NPO(ECCHOHANBHBIX HABHIKOB HEOOXOANMBIX IS IPABHILHOTO
BBIOOpA M MCIIONIb30BaHHs HHCTPYMEHTAIBHbIX CPe/ICTB co3nanus b u
NH(OPMAIMOHHEIX CHCTEM.

4.Conepxanne Kypca: CTymeHT IoryqaeT HHGpOPMAIHIO O JaHHEIX U ee
CTPYKTYpY B IEPCOHAIBLHOM KOMIIBIOTEPE, STAIIbI U BHIBI BBITOJTHEHUS
IIPOIIECCOB B HEM.

5. Komnerennuu: 3HaeT U MOHUMAET TEOPETHIECKHIE OCHOBBI
MH(POPMAIMOHHBIX IPOLIECCOB U HX B3aHMOCBSI3b; yMEET aHAIN3UPOBATh
JIOTHYECKYIO OpPraHH3alUIO ¥ apXUTEKTYPy HH(POPMaIHOHHBIX CHCTEM U
CTPYKTYP, B3aHMOCBSI3b MY CTPYKTYPOH JaHHBIX ¥ alTOPUTMAMH; IOHUMaeT
JIBIOKCHHE MH()OPMAIMOHHBIX TOTOKOB, IPOLIECCHI IPeoOpa3oBaHus i
KOJHMPOBAHUSI JaHHBIX U OLICHUBACT HX 3()(PEKTHBHOCTD; HAYIHO OOBSICHSIET
pa3BUTHE HH(POPMAIMOHHBIX TEXHOIOTHIT U B3aHMOCBSI3b JJIEMEHTOB
UHPOPMAMOHHOW HHPPACTPYKTYPHI

6. OkumaeMble pe3ylbTaThl: 3HAHWE COCTAaBa, CTPYKTYPbl, NPUHIMIIOB
peanm3aud M (QYHKIMOHUPOBaHHWS  WH(GOPMAIIMOHHBIX  TEXHOJIOTHIA,
OPUMEHSCMBIX [IPH  CO3JaHMM HWHGOPMALMOHHBIX CHCTEM, 0a30BBIX H
NPUKIATHBIX HH()OPMALMOHHBIX TEXHOJIOTUH, HHCTPYMEHTAJIBHBIX CpPEICTB
NH(OPMALMOHHBIX TeXHONOrHH. IIpuMeHeHne MHPOPMAIIMOHHBIX TEXHOJIOTHI
[PH MPOCKTUPOBAHUH HH()OPMALHOHHBIX CHCTEM.

1. Prerequisites: Computer science (school course)
2.Postrequirements: Computer systems and networks
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3 The purpose of the discipline: Students study information about information
processes and data in computer systems and their structure, stages and types of
processes on a personal computer. Knows about information systems, architecture
of information systems, principles of conceptual design of databases. Formation
of students' professional skills necessary for the correct selection and use of tools
for creating databases and information systems.

4. Course content: The student receives information about the data and its
structure in a personal computer, the stages and types of processes in it.

5. Competencies: Knows and understands the theoretical foundations of
Information Processes and their relationship; can analyze the logical organization
and architecture of Information Systems and structures, the relationship between
data structures and algorithms; understand the movement of information flows,
the processes of data transformation and coding and evaluate their effectiveness;
scientifically explain the development of information technologies and the
relationship of elements of information infrastructure

6. Expected result: As a result of mastering the discipline, the student must:
Knowledge of the composition, structure, principles of implementation and
operation of information technologies used in the creation of Information
Systems, Basic and Applied Information Technologies, instrumental tools of
Information Technologies. Application of information technologies in the design
of Information Systems.

BIVTK
BI/KB
BD/CC

AKAK
1204
IBZ11204
ISIP 1204

AKIapaTThIK
KayiIcCi3/IiK xoHe
aKIapaTTel KOpray
Undopmarmonuas
6e30MacHOCTh U
3amuTa HHGOpMaIUU
Information security
and information
protection

EmTuxan
9K3aMEH
exam

TecT/test

1.IIpepexBu3uTTepi: AKNAPaTTHIK-KOMMYHUKALHSAIBIK TEXHOJIOTHANAD

2. IToctpexBusutTepi: KoMnbloTepik xyiienep xoHe xKemitep

3.Ilonnin wmaxcatel: Kypc Kasipri axmapatThlK OKy#enepae aKmapaTThIK
Kayilci3AikTi KaMTaMachI3 eTyre GarbITTalFaH HETi3ri MPUHLHUITEPl, dICTep i
JKOHE TEeXHOJIOTHSUIAP/IBI KaH-)KaKThI 3epTTey OOJIBIN TaObLUIaIbl, COHBIMEH KaTap
pYKcaT eTiMereH KOJ JKETKi3y, BHPYCTap, XakKepiikK MaOybulgap CHSKTHI
aKMapaTThIK KayilCi3[JiKKe TOHETIH Heri3ri KayinTepil TaigaylIbl KaMTHJBL
ONapIblH aJJIbIH aly >KOHe aHbIKTay oxictepi. CTyOeHTTep aKHmapaTThIK
KAyilCi3AIKTIH OpTYpJl AacCHeKTUIepiH, COHBIH IUNHAE KpunrorpadusHbl,
ayTeHTH(UKAIMSIHBI, aBTOPH3ALMSIHBI, KOJI XKETKi3ydi Oackapynbl, JIepeKTepi
mudprayasl KoHE JKeNiHi Kayirncis TackiManaaynsl yiipereni. Kypc conemen
KaTap YHBIMIBIK KAyilCi3[iK acCreKTiIepiH KaMTHIbl, OHBIH iIIiH/E aKIapaTThIK
KayiIci3/iik cascaThlH 33ipiey, ToyeKenaepai 6ackapy, KbI3METKepIepai OKbITY
KOHE Kayinci3mik MHIUJEHTTepiHe kayanm Oepy. ToxkipHOENK OKBITY HAaKTBI
eMipJieri Kayill MeH Kayilci3OiK MHIMICHTTEpiHIH CIIEHapHINEepiH Tanaympl,
aKMmapaTThIK KayilCi3lik IapanapblH o3ipieyai KoHe eHri3yai, Kayincismik
ayJUTiH JKOHE €Hy TeCTiH XKyprisymi xamruael. Kypc crynaenrtrepai aprypri
yiBIMIZAap MEH KbI3MET calanapblHAa akKHmapaTThl THIMII KOpFail anaThlH
aKIapaTThIK Kayilci3lik MaMaHIApbIHBIH POJTiHE JalbIH/IayFa apHAJIFaH.

4. Kplckama Ma3MyHBL: Kayilci3gik Mopenbiepi (OHBIH IIIiHIE Herisri
ONepaIMsUIbIK, JKYHeJep); 3usSHIObl OaraapiaManapAblH TYpPJepi; KOpFayablH
KpUNTOrpaUsIbIK JKOHE OKIMIIUIK 9icTepl; KOPIMOPATHBTIK JKOHE KEPTiTiKTi
xeminepni  Oackapy, OKeliiep MeH ~XaTTaMalapAbl  Kopray — oficTepi;
HaiijanaHybUIap/bIH ayTeHTH(HKALS alrOpUTMAEPI.

5. Kysiperriniri: akmapaTThIK KayilCi3HiK canachlHIa FhUIBIMU JKOHE
TEXHUKAJbIK aKIapaTThl JKMHAI, OHBI CEIHH TYPFBIIAH TalIai *oHe TYCiHAipe
ajajpl; aKImapaTThl KOpFay XKyiienepiH xobanay MeH naiinanany 0apbiChiHIa
QJIEYMETTIK JKOHE STUKAIIBIK )KayalKepIIUTIKTI eCKepei; AepeKTepIin
KYIHSUIBLTBIFBI, TYTACTBIFBI JKOHE KOJDKETIMAUTITIH KAMTaMachl3 €Ty YIIiH
3aMaHayu 9JIicTep MEH Kypajap/bl KoJJaHaabl; KuOepKayinrep MeH
aKMapaTThIK MHIMACHTTEPAI Taall, ONap/IbIH AJIbIH aIy OONBIHIIA FRUIBIMU
HeTi3/eNTeH NaifbIMaayiap MeH HICMIiMAep KalbIITacThIPaIbl; aKIapaTThIK
Kayilci31ik MOJICHHETIH CaKTay apKbUIbI KOCiOH JKoHE KOFaMJIBIK OpTajia
STUKAJIBIK KaFUAATTap bl OaCIIbIIBIKKA aJla/pl.

AivitumoB M.K.,
PhD, ara okpITymIBI




6. Kyrinerin HoTmxe:

Oiy Kepek:

-TUIIK JKYHenepIiH aHBIKTaMAachl )KOHE HETI3r aKIapaTThIK-CTaTHKAIBIK
CHIaTTaMalapsbl;

- KYIUs JKYHelep/liH MaTeMaTUKANIBIK KOpiHici;

- MOTIHIEPAI Talaay 9icTepi )KoHEe Oap/AbIH apTHIKTHIFBIH aHBIKTAY;

- MOTIHAEPIIH aKMapaTThIK-CTATHKAIBIK CHIIATTaMaJIapbIH TpaHCchopMarLmsiay
JKyitenepin Kypy aaictepi;

- aKMapaTThl KOpFay KyHenepiH KypyAblH IPaKTHKAJIBIK ToCiIaepi;

oiy:

- MOTIHJEP/AI Talay KoHE OJIapAbIH apTHIKTHIFbIH aHBIKTAY;

- MOTIHJEPAIH aKIapaTThIK-CTATHCTHKAIBIK CHIIATTaMAJIaPbIH
TpaHchopManusIIay KyiieciH asipey;

- aKmapatThl KOpray Kyiienepin a3ipiey;

- aKMapaTThl KOpFay dAICTEPiH TaHAay JKOHE KOJIaHy;

- aKMapaTThl KOPFay KypaJlapblH TaHAAY JKOHE KOJIaHY.

1.ITpepexBu3uTsl: MHPOpMAIOHHO-KOMMYHHKAIIMOHHBIE TEXHOJIOTHH

2. [ToctpexBu3uThl: KOMIBIOTEpHBIE CUCTEMBI U CETH

3. Hens mucumruimsel: Kypc npexacraBiser coOol KOMIUIEKCHOE M3y4YEHUE
OCHOBHBIX IIPHHIIAIIOB, METONOB H TEXHOJIOTHI1, HAIIPaBJICHHBIX HA 00ecIieyeHne
6e30macHOCTH MH(OPMALIMH B COBPEMEHHBIX HH(OPMAI[MOHHBIX CHCTEMaX,
TaKkKe BKIIOYaeT B cebsf aHAIM3 OCHOBHBIX Yrpo3 HH(OPMALMOHHON
0€30I1aCHOCTH, TaKUX KaK HECAHKIOHUPOBAHHBIN JTOCTYII, BUPYCHI, XaKePCKHe
aTaKH, a TAKKEe METO/IbI MX IPEAOTBpALICHNS U 00HapykeHust. CTyACHTHI U3ydaT
pasNu4HbIE  acHeKThl  MHQOpPMAUMOHHONW  OE30MAaCHOCTH,  BKIIOYAs
KpunTorpaguio, ayTeHTU()UKALUIO, aBTOPU3ALMIO, YIPABICHUE JOCTYIIOM,
mmdpoBaHue TaHHBIX M Oe3omacHyro Hepemady mHbopmamuu mo ceru. Kype
TaKkXKe OXBATBIBACT AaCMEKThl OPraHMU3AlMOHHOW OE30MaCHOCTH, BKIOUAs
pa3paboTKy MOIUTHKY HHGOPMAITHOHHON 6€3011aCHOCTH, YIIPaBICHHE PHCKaMH,
oOydeHHe TIepcoHana W pearupoBaHWE HAa WHIMJICHTHl 0E30ITacHOCTH.
I[pakTHyeckne 3aHATHS BKIIOYAIOT B Ce0s aHATIN3 PEalbHBIX CLEHAPUEB yIPo3 U
WHINJICHTOB 0E301acHOCTH, pa3pabOTKy M pealmn3aldio Mep MO 3amuTe
nHOpMaIMK, TPOBEICHHE AayIUTOB OE30IaCHOCTH ¥ TECTHPOBAaHHE Ha
HpOHUKHOBeHHE. Kypc Nmpu3BaH MOArOTOBUTH CTYACHTOB K POJIH CIICIIHAINCTOB
no WH(POPMAIMOHHOKW 6E30MacHOCTH, CIMOCOOHBIX 3((EKTHBHO 3amHUIIATh
NH(OPMAIHIO B Pa3IMIHBIX OPTaHM3AIUAX U cepax NesTeIbHOCTH.

4. Kpatkoe conepxkaHue: Monenu Oe30macHOCTH (B TOM YHCIE, OCHOBHBIX
OIICPAIIMOHHBIX ~ CHCTEM);  Pa3HOBUAHOCTH  BPEJOHOCHBIX  IPOTpaMM;
KpHHTOrpadHIeckue " aJIMHHHACTPATUBHBIE METOJIBI 3aIIHTHI;
aIMUHICTPHPOBAHHE KOPIIOPATHBHBIX M JIOKAIBHBIX CETeif, METOABI 3aIllUTHI
ceTell M MPOTOKOJIOB; AJTOPUTMOB ayTeHTU(HUKAIINH ITOTB30BaTENCH.

5. KomnereHuuu: MoXKeT coOMpaTh HAyYHYIO M TEXHHUYECKYI0 HHGOPMALHIO B
obnactu MH(MOPMAIIMOHHON 0€30MacHOCTH, KPUTUYECKH aHAM3UPOBATH M
HHTEPIPETUPOBATh €¢; NMPUHUMAECT BO BHUMAHHE COLMAIBHYIO M ITHYECKYIO
OTBETCTBEHHOCTb IPH INPOCKTHPOBAHUM M HCIOJIB30BAHHU CHCTEM 3alllUTHI
UHGOPMAIIMH; HCIIOIB3YeT COBPEMEHHBIC METOAbI W HHCTPYMEHTHI UL
obecrieueHusT KOH(HACHIMAIBHOCTH, HETOCTHOCTH M JOCTYIHOCTH ITaHHBIX;
aHaNMM3UpyeT KHOepyrpo3bl M HH(OPMAIMOHHbIE WHIMAEHTHl ¥ NPUHUAMAeT
HaydHO OOOCHOBAHHBIC CYXKACHHS M PCIICHHS IO MX [PEJOTBPAIICHUIO
(hopMHpYeT; pyKOBOACTBYSCH STUYECKIUMY NIPUHITHIIAMHE B MPO(HECCHOHATEHON U
00LIECTBEHHOM cpejie, cobIoiast KyabTypy HH(POPMAMOHHO 6€30I1acHOCTH.
6. Oxunaemble pe3yabTaTbl: CTYACHTHI JOKHBI UIMETh MIPEACTABICHHE:

- 0 METOJaxX M CPEeJCTBAX 3alIUTHI HH(pOPMaLUH;

3HaTh:




- OIpE/IeICHNE U OCHOBHbIC HH(OPMALOHHO-CTATHYECKUE XaPaKTEPUCTUKN
SI3bIKOBBIX CUCTEM;

- MaTeMaTHYeCKOEe IIPEACTABICHIE CeKPETHBIX CUCTEM;

- METO/Ibl aHAJIU3a TEKCTOB U ONpE/eNIeHHE UX H30BITOUHOCTH;

- METO/IbI TOCTPOCHHUS CUCTEM TpaHC(HOPMALHU HHPOPMALIMOHHO-CTATHYECKHX
XapaKTEePUCTHK TEKCTOB;

- IPAaKTUYECKUE CIIOCOOBI IIOCTPOCHHS CHCTEM 3allUThI HH(POPMALINH;

YMETh:

- aHAJIM3UPOBATh TEKCTHI ¥ OIPENENATh HX H30BITOYHOCTB;

- pa3pabaThIBaTh CUCTEMbI TPAaHCHOPMALIHN HHPOPMALIMOHHO-CTATUCTHIECKHX
XapaKTepHCTUK TEKCTOB;

- pa3pabaThIBaTh CHCTEMBI 3aIUTH HHOPMAIHH;

- HoA0MpaTh M NPUMEHSATh METO/IbI 3aIUTHI HH(OPMALIUH;

- HoA0MpaTh U NPUMEHSTh CPEJCTBA 3aIIUTH HHPOPMALIUH.

1. Prerequisites: Information and Communication Technologies

2. Postrequisites: Computer systems and networks

3. The aim of the discipline: The course is a comprehensive study of the basic
principles, methods and technologies aimed at ensuring information security in
modern information systems; it also includes an analysis of the main threats to
information security, such as unauthorized access, viruses, hacker attacks, as well
as methods for their prevention and detection. Students will learn various aspects
of information security, including cryptography, authentication, authorization,
access control, data encryption, and secure network transmission. The course also
covers aspects of organizational security, including information security policy
development, risk management, staff training and security incident response.
Practical training includes analyzing real-life threat and security incident
scenarios, developing and implementing information security measures,
conducting security audits and penetration testing. The course is designed to
prepare students for the role of information security specialists who can
effectively protect information in various organizations and fields of activity.
4.Summary: security models (including the main operating systems); types of
malware; cryptographic and administrative methods of protection; administration
of corporate and local networks, methods of network protection and protocols;
user authentication algorithms.

5. Competences: collect scientific and technical information in the field of
Information Security, critically analyze and interpret it; take into account social
and ethical responsibility in the design and operation of information protection
systems; use modern methods and tools to ensure confidentiality, integrity and
availability of data; analyze cyber threats and information incidents and form
scientifically based judgments and decisions to prevent them; it is guided by
ethical principles in the professional and public environment through the
observance of the culture of Information Security.

6. Expected results: Students should have an idea:

- about methods and means of information protection;

To know:

- definition and basic information and static characteristics of language systems;
- mathematical representation of secret systems;

- methods of text analysis and determination of their redundancy;

- methods of constructing systems of transformation of information and static
characteristics of texts;

- practical ways to build information security systems;

be able to:

- analyze texts and determine their redundancy;

- develop systems for the transformation of information and statistical
characteristics of texts;




- develop information security systems;
- to select and apply methods of information protection;
- select and apply information security tools.

BIVTK
BJ/KB
BDICC

EUZh 1204
SEP 1204
EGS 1204

DJeKTPOHABI YKIMET
Kyheci

Cucrema
3JIEKTPOHHOTO
[IPaBUTENBCTBA
E-governmentsystem

EmTuxan
9K3aMeH
exam

Tect/test

1. IlpepexBu3uTTEpi: AKIAPATTHIK-KOMMYHHKALMSUIBIK TEXHOIOTUSIIAD
aFBUIILBIH TUTIHJIE)

2. IoctpexBusurrepi: binim Gepyaeri LudpIblK TEXHOIOTHSIAP

3. Ilonnin Makcatbl: "DJIEKTPOHIBIK YKIMET" MOHIH MEHIepydiH MakcaThl
CTYACHTTEPAIH aKIapaTThIK-KOMMYHHKALMSUIBIK TEXHOIOTHSIAP IbIH MOHI KOHE
oJIapbl MEMJICKETTIK OacKapy THIMAUIIMIH apTThIPy MakKcaThIHIA MEMIICKETTIK
Owiik opraHiapblHIa KOJTAHY MYMKIHAIKTEpI Typajibl TyTac TYCIHIriH
KQJIBIITACTBIPY, HMHTEPHET-TEXHOIOTHSIAPbl TMaiaaHa OTBIPBIT OacKapy
JIaFIbLIAPbIH KaJbIITACTHIPY OOJBIN TaObLIaIbI

4. Kpickama Ma3MyHbI: OJEKTPOHIBIK YKIMET aKmapaTThlK KOFaMIaFbl
MEMJICKETTIK GackapyIbIH TYKBIPBIM/IAMACHI perinne.Koramust
aKmapaTTaHabIpy ayKbIMAbI mporecc perinae Herisri monymeaepi: G2G, G2B
skone G2C. Op MeMIIeKeTTepAer] AIEKTPOH/BIK YKIMET TY)KbIPbIMAAMAIapbIHbIH
epekuenikrepi. Kaszakcran —PecmyOnukachlHOa — «IIEKTPOHIBIK  YKIMET»
KansloTacTelpygblH — 2005-2007  skpuiapra  apHanFaH MEMJIEKETTIK
Oafapamacsl.

5. Kysslperriniri: DIeKTpoHIBI YKIMET JKYHeCiHiH MOHIH, KYPBUIBIMBIH JKOHE
OHBIH KOFAMIAFbl pONIIH TEPeH TYCiHemi; MEMICKeTTIK KbI3METTepi
uUPIAHIBIPYABIH TEOPHSUIBIK HETI3AEpiH JKOHE ONApABIH a3aMarrap MeH
MEMJICKETTIK OpraHiap apachlHIAFbl e3apa OPEKEeTTeCyre bIKHaIbIH Oieri;
ANIEKTPOH/IBI YKIMET HH(PPAKYPHUIBIMBIHBIH KypamMaac OeMiKTepiH Tanaaii anamsl;
XaNbIKapalblK TXIpHOere cyiieHe OTBIPBIN, 3JIEKTPOHABI YKIMETTIH Jamy
OaFpITTapblH, TUIMIUINH JKOHE WHHOBALMSJIBIK MYMKIHIIKTEpiH TYCIHAIpEeai;
3aMaHayu [UQPIbIK KOFAMHBIH JaMybIH/A 3JIEKTPOHIbI YKIMET KYHECiHiH OpHBI
MEH MaHBI3bIH FBUIBIMU TYPFBIIAH HETi3/IeT KOpceTe aiabl.

6. Kyrinerin HoTWXKe: MEMIEKETTIK OpraHIap[bIH OKIMIITK paciMaepiH
OHTAWIAaH/ABIPY YIIIH JKaFaailap jkacaylybl jKOHE aKMapaTThIK KyHenep MeH
MEMJIEKETTIK PeCypCcTapbl bIKNAIAACTHIPY KY3€re acblpy Urepiiesi.

1. ITpepexBuzutbl: MHHOpMAIIMOHHO-KOMMYHHUKAIIMOHHbBIE TEXHOJIOTHHU (Ha
AHTJIMICKOM SI3BIKE)
2. IloctpexBu3utsl: [{idpoBrle TexHONIOTNH B 00pa30BaHUI
3. Lenp aucuuniunsl: Lensmu ocBOeHUS TUCHUIUIMHBI "DIEKTPOHHOE
MIPAaBUTENBCTBO" ABJIAIOTCA (POPMHUPOBAHUE Y CTYJCHTOB LIENIOCTHOTO
IIPEJICTaBJICHNUS O CYIIHOCTH HH(POPMAIIMOHHO-KOMMYHHUKAIOHHBIX TEXHOJIOTUH
Y BO3MOXXHOCTSIX UX HPUMEHEHHS B OpraHaX rocyJapCTBEHHOI BIACTH B IIEIIX
noBbIIIeHHs 3G (HEKTUBHOCTH rOCYITapCTBEHHOTO YIIPABICHUS; BEIPaOOTKa
HaBBIKOB YIIPABJICHUS C HCIIOJIb30BAaHUEM HHTEPHET-TEXHOIOTHI
4. Kpatkoe coneprxanue: DINeKTPOHHOE MPABUTEIbCTBO KAK KOHIETIIIHS
TOCYAApPCTBEHHOTO YIPABICHUs B HHQOPMAIIHOHHOM OOIIECTBE.
Wndopmarn3sarms obmiecTBa Kak MacTaOHbIi nponecc. OCHOBHBIE MOYIIN:
G2G, G2B u G2C. OcoOeHHOCTH KOHLIEMIUIT AIEKTPOHHOTO MPAaBUTENLCTBA B
pasHbIx rocynapcrax. O rocyIapcTBeHHO# porpamMme HOpMUPOBAHUS
"snekTpoHHOro NpaBuTenseTa” B Pecyonmke Kazaxcran Ha 2005-2007 rozmsr
5. Komnerentmu: I'ry60k0 MOHUMAET CYIIHOCTh, CTPYKTYPY CHCTEMBI
9JIEKTPOHHOT'O MPABUTENBCTBA U €€ POJIb B OOIIECTBE; 3HACT TEOPETHICCKHE
OCHOBBI IIM(POBH3AINH TOCYIAPCTBEHHBIX YCIIYT U UX BIMSHUC Ha
B3aMMOZCHCTBHE MEX/IY TpaXk[aHaMH ¥ TOCYAapCTBEHHBIMH OPTaHAMH; YMEET
QHAIM3HPOBATh KOMIIOHEHTHI HHPPACTPYKTYPhI 3JIEKTPOHHOTO HPABUTEIILCTBA;
Ha ocHOBe MeXIyHapOIHOTO OIBITA, PA3bsCHSAET HANPABICHHS PA3BUTHS,
9()eKTHBHOCTh U HHHOBAILMOHHBIE BO3MO)KHOCTH JIEKTPOHHOIO ITPABHTEILCTRA;

Wbparumosa H.K.,
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MOXET Hay4HO 000CHOBATh MECTO M 3HAUCHHUE CUCTEMBI JJICKTPOHHOTO
[IPaBUTENBCTBA B PA3BUTHH COBPEMEHHOTO LH(POBOro 00IIecTBa.

6. OsxmmaeMble pe3ylbTaThl: CO3JAaHUE YCJIOBHM AT  ONTUMU3ALHU
aJIMMHHCTPAaTUBHBIX HPOILEAYP IOCYIapCTBEHHBIX OPIaHOB U OCYILECTBICHHE
UHTErpaluy HHPOPMALMOHHBIX CHCTEM U IOCYJapCTBEHHBIX PECYPCOB.

1. Prerequisites: Information and communication technologies (in English)

2. Post-requirements: Digital technologies in education

3. The purpose of the discipline: The objectives of mastering the discipline
"Electronic Government" are the formation of students' holistic understanding of
the essence of information and communication technologies and the possibilities
of their application in public authorities in order to improve the efficiency of
public administration; the development of management skills using Internet
technologies

4. Summary: E-government as a concept of public administration in the
information society. Informatization of society as a large-scale process. Main
modules: G2G, G2B and G2C. Features of e-government concepts in different
states. About the state program of formation of "electronic government" in the
Republic of Kazakhstan for 2005-2007

5. Competencies: Has a deep understanding of the essence, structure of the e-
government system and its role in society; knows the theoretical foundations of
digitalization of public services and their impact on interaction between citizens
and state bodies; analyzes the components of the e-government infrastructure;
explains the directions of development, efficiency and innovative opportunities
of e-government based on international experience; scientifically substantiates
the place and significance of the e-government system in the development of a
modern digital society.

6. Expected results: creation of conditions for optimization of administrative
procedures of state bodies and implementation of integration of information
systems and state resources.

BIVTK
BI/KB
BD/CC

WT 1207
WT 1207
WT 1207

Web-texHonorusiap
Web-texnonorun
Web-technologies

EmTtuxan
9K3aMeH
exam

TecT/test

1. IIpepexBusurtep: KommneroTtep cayneri
2.IToctpexBusurrep: KoMmbIoTepItik xylenep jxoHe Keliiep
3.ITonHiH MakcaTbl: VIHTEpHET >KeNmiCiHIe CaWT >KacakTay YLIIH MaMaHaap
naiipiaay. Famamablk okeninepii YHBIMIACTBIPYIBIH KOHE JKYMBIC iCTEYiHIH
HETi3r1 NPUHIUITEPIiH, Heri3ri KbI3METTepAiH MaKcaThl MEH CHIIaTTaMalaphblH,
WHTepHET =~ apXMTEKTypachlH,  SKEJIUIK  XaTramanapibl,  TapaTbUIFaH
KYPBUIBIMIAPABl  YHBIMIACTHIPYIBI 3epTTey. Be® — caiftTapasl sxobanay
JIaFIIBIIAphIH UTepy, CIEHapHiIiepMeH, JKaKTaylapMeH, Oenriney TinmepiMeH
JKOHE CTHJIbJIEP/IiH KaCKaAThl KECTENIEPIMEH JKYMBIC iCTEy.
4 Kpickama ma3myHbl: KapanaiieiM BeO-Oertepai a3ipaey. ber auzaiinbl xone
wuocTpanysiiap.  MoTiHmik epeHcinTtemenepni maiipiamay. HTML  rinminig
Herizaepi. Beb-calTThIH KypbUTBIMBIH aHbIKTay. HTML KyokaTbIH cunaTTay Timi.
KyxaTThlH KypbUIbIMBL. BeO-callTThl KypyFa apHaifaH TexXHOIorusuiap. Be6-
mebepain  kemekmrinepi. HTML  pemaktopmaper.  HTML  rininig
MYMKIHJIKTepiMEH CaiTThI AHUMAaLHSIaHbI3. Kanpnap. Cuenapuii
Oarnmapnamanay. JavaScript-6arnapiaamanay timi. JavaScript Heicannaper. Be6-
pecypc ymiiH Konjay skacay. IlalinamaHymsutapapl Tipkeyi yYHbIMIACTBIPAThIH
BEB-kocsimmanap.
5. Kyseiperrinikrep:  BeO-TeXHONOTHsIapAbIH —~ TEOPHSUIBIK  HETI3/EpiH,
HWHTEPHETTIH JKYMBIC icTey NPUHIMITEPiH, BeO-KYPHUIBIMAAPIBIH JIOTHKACHIH
JKOHE KIIMEHT-CepBep e3apa apekerrecyin Oineni sxone Tycineni; HTML, CSS,
JavaScript xoHe Oacka na BeO-Oarmapiamainay Tiepi apachlHAAFBl ©3apa
OaillaHbICTHI TaJiall aajbl; AMHAMUKAJIBIK BEO-KOCHIMIIAIAP IBIH KYMBIC iCTeY
MEXaHH3MJIEPiH JKOHE BeO-cepBep, HepeKTep KOPBI, JKENUTK IMPOTOKOJIAp

apachIHIAFbl KYpJEN TOYCNIUNKTepAl TYCIHIipeni; BeO-TEXHOIOTHSIAPIbIH

JKapmenosa b.K.,
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3amMaHayu Aamy ypaicrepin (¢dpeiimBopkrap, CMS, amantusti musaitn, UX/UI
KaruIanapel) capanTtail OTBIPBIIN, OJapblH OUTiM Oepy MeH KOCINTIK caiagarbl
pediH Oarainaii anmassl.

6. Kyrinerin nHorikenepi: Be6-OarmapiamanayablH HeErisri MakcaTTapbliH,
(YHKUMSIAPBIH, JKIKTENyiH, ONEpalUsUIbIK JKyHenepai »oOanayablH Herisri
HPHHIHUITEPiH, KOMIIBIOTEPIIIK pecypcrapasl 6acKkapy NPUHIUNTEPiH, 3aMaHayH
OIEPALIMSUIBIK  JKYHETIep TEeXHOJIOTMSCHIHBIH —cumarraMaceiH  Oimy. Herisri
MPOLIECTEPI XKOCTIapIIay jKoHe BeO-0arjapiamaiay alropuTMaepi Herisinae Beo-
GarmapiamManay/iblH IPOTOTHITEPiH kacay. OKBITBUIFAH TEXHOJIOTHSIAP.IBI
naiianana OTBIPBIN, BeO-CEpBHCTEpAl, BeO-cailTTapapl, MOpTaagapiabl Kypy
Ke3iHJe CTYICHTTIH 03 OeTiHIle KYMbIC icTey KaOilaeTiH JaMbITy

1. IIpepexkBU3HTEL: APXUTEKTYypa KOMIIBIOTEpA
2.IToctpexkBu3nThbl: KoMIIbIOTEpHBIE CUCTEMBI M CETH
3. Hens mucrmmummHel: [ToaroToBka CrenuamucToB Ul pa3pabOTKU CalTOB B
cern UHTepHer. l3ydyeHnme OCHOBHBIX NPHHIUIIOB OpPraHM3alld U
(YHKLMOHMPOBAHUS TJIOOAJIBHBIX CETEH, HA3HAYCHMS M  XapaKTEPUCTUK
OCHOBHBIX CEpPBHCOB, apXHTEKTYphl ceTH HTepHeT, CeTeBBIX IPOTOKOJIOB,
OpraHM3alliyl  paclpeNelieHHBIX  CTPYKTyp.  I[IpHoOpeTeHHe  HaBBIKOB
npoektupoBanuss Web — caiitoB, pabora co ckpunramu, (peiiMBOpKaM,
SI3BIKaMH Pa3MeTKH M KacKaJHBIMU TaOJIMIaMyl CTHIICH.
4. Kpatkoe copepxaHue: pa3paboTKa MpocThiX BeO-cTpanuil. OdopmieHne
CTpaHMI] ¥ WITIOCTpanuH. I10AroToBKka TEKCTOBBIX IHIEPCChIIOK. OCHOBHI SI3bIKA
HTML. Ompenenenue CTpyKTypHl caiita. SI3plk onmcanust joxymenta HTML.
CrpykTtypa nokymeHta. TexHomormm uisi co3gaHus caifta. ITomormHuKH
BeOMactepa. HTML penaktopbl. AHMManus caiita ¢ BO3MOXXHOCTSAMH sI3bIKa
HTML. Kanpsl. IlporpammupoBanne creHapueB. JavaScript-aTo  sI3BIK
nporpammupoBanus. O0bekTsl JavaScript. CosmaHue mopuep>xku Uit Beb-
pecypca. BEb-nipunoxxenus, opraHu3yionye perucTparuio nojib30BaTeneii.
5. Komnerenuuu: 3HaeT ¥ MOHUMAET TEOPETHYECKUE OCHOBBI BeO-TexHONOr M,
NPUHIMIEL pabOTHl MHTEpHETa, JIOTHKY BEO-CTPYKTYp H B3aHMOJEHCTBHS
KIIMEHT-CEPBEP; YMEeT aHauM3upoBaTh B3aumMocBsizu mexay HTML, CSS,
JavaScript U apyrumm s3pIKamMy BEO-IPOrpaMMHUPOBAHUS; 3HAET MEXaHHU3MbI
(YHKIIMOHMPOBAHNS JMHAMHYECKHX BEO-TIPHIIOXKEHWH U BeO-cepBepoB, 0a3
JAHHBIX, CETEBBIX IPOTOKOIOB OOBSCHAET CIOXKHBIE 3aBUCUMOCTH MEXKIY;
aHaJIM3UPYs COBPEMEHHBIE TCHACHIIUH pa3BUTHsI BeO-TexHOorUi (PppelimBopky,
CMS, amanTuBHbIi u3aitH, npuAnunsl UX/UI), MOXHO OLEHHTH MX POIb B
obpasoBaTensHOl U mpoheccHoHaIbHOI chepe.
6. OxkuylaeMble pe3yNbTaThl: 3HATh OCHOBHBIC 1M, (QYHKIUH, KIacCUPHUKALIIO
Be6-niporpaMMupoBaHus, OCHOBHBIE TIPUHIIHIIEL MIPOSKTHPOBAHHS
OIEPAI[HOHHBIX CUCTEM, IPHHIIUIEI YIIPABICHUs KOMIIBIOTEPHBIMU PECYPCAMH,
OITICaHNE TEXHOJOTHU COBPEMEHHBIX OINEPAllMOHHBIX cHCTeM. [lmanupoBanme
OCHOBHBIX ITIPOLIECCOB U pa3paboTKa IPOTOTHIIOB BeO-NPOrpaMMUPOBAHUS Ha
OCHOBE alITOPUTMOB BeO-IIPOrpaMMHUpoBaHus. Pa3BUTHE CIIOCOOHOCTH CTyeHTa
K CaMOCTOSITENBHOM paboTe Mpu CO3/IaHUHU BeO-CEPBUCOB, BEO-CANTOB, IIOPTAIOB
C HCTIOJB30BaHUEM O0YYECHHBIX TEXHOJIOTHH.

1. Prerequisites: Computer architecture

2. Post-requirements: Computer systems and networks

3. The purpose of the discipline: Training of specialists for developing websites
on the Internet. Study of the basic principles of the organization and functioning
of global networks, the purpose and characteristics of basic services, the
architecture of the Internet, network protocols, the organization of distributed
structures. Acquiring skills in designing Web sites, working with scripts,
frameworks, markup languages and cascading style sheets.




4. Summary: development of simple web pages. Page design and illustrations.
Preparation of text hyperlinks. Basics of the HTML language. Determining the
structure of the site. The language of the HTML document description. The
structure of the document. Technologies for creating a website. Webmaster
assistants. HTML editors. Website animation with HTML language capabilities.
Frames. Script programming. JavaScript is a programming language. JavaScript
objects. Creating support for a Web resource. WEB applications that organize
user registration.

5. Competencies: Knows and understands the theoretical foundations of Web
technologies, the principles of the Internet, the logic of web structures and client-
server interaction; knows how to analyze the relationship between HTML, CSS,
JavaScript and other web programming languages; knows the mechanisms of
functioning of dynamic web applications and web servers, databases, network
protocols explains complex dependencies between analyzing current trends in the
development of web technologies (frameworks, CMS, adaptive design, UX/UI
principles), it is possible to assess their role in the educational and professional
sphere.

6. Expected results: to know the main goals, functions, classification of Web
programming, basic principles of operating system design, principles of computer
resource management, description of the technology of modern operating
systems. Planning of basic processes and development of web programming
prototypes based on web programming algorithms. Development of the student's
ability to work independently when creating web services, websites, portals using
trained technologies

BIVTK
BI/KB
BD/CC

INS 1207
ON 1207
Bl 1207

Undopmaruka
Heri3aepi

OCHOBBI
uHGOPMATHKA
Basics of Informatics

EmTuxan
9K3aMEH
exam

TecT/test

1. IlpepexBusurrep: Kommeiotep coyseti

2.IToctpexkBusuttep: OOBEKTIre OAFBITTAIFAH MIPOrpaMMaay

3.ITonniH MakcaTbl: [ToHII OKy HOTHXKECIHIE CTYIEHTTEp HH(OpPMaTHKaHBIH
apu(QMETHKAIBIK JKOHE JIOTUKAJbIK Heri3lepiH, ecenTey >XoHe IM(PIIBIK
TEXHUKAHBIH allapaTThIK KYPBUIFBUIAPHIH, CAH/IBIK MaIlHHAIAPABI, OJIIICHETiH
QHAJIOTTHIK aKMapaTThl ayaapyabl MeHrepeai. CTyneHT nH(pOpMaTHKa Typabl
aNFalIKbl  TYCIHIKTEpAiI JKOHE KOMIBIOTEpJICPAIH JOCTYPIi  COyNeTiMeH
OaifimaHBICTEI MoceNTeNepi, COHIai-aK epoec KoMIbIoTepIep i 6araapiaMarbIK
JKOHE TeXHUKAJBIK YHBIMIACTHIPYABIH MaHBI3IbI aCIIEKTiIEPiH YHpeHesi.

4. Kpickama Ma3MyHBI: aKHapaTThIK TEXHOJOTHSIAPIbl OKBITYIbIH Oacka
IIOH/IEPIHIH TEOPHSUIBIK-ONiCHAMANIBIK HETi3i peTiHJe aKmapaT TEeOPUSICHIHBIH
Heri3ri MPHHLIUNTEPIH 3epTTeiini, MHGOPMATHKAHBIH apHOMETHKAIBIK JKOHE
JIOTUKAJIBIK, HET13/IepiH, ecenTey TEXHUKAChl MEH LU(PIIBIK TEXHOIOTHSIAP IBIH
amIapaTTHIK KypaagapblH 3epTTeH .

5. Kyssiperrep: MHpOpMaTUKaHBIH HETI3Ti YFBIMAAPBIH, aKMapaTThl ©HJEY,
CaKTay >KoHE Oepy NPUHLMNTEPIH TIXipuOeae KOoNJaHa anajibl; OIMEPAIHsIIbIK
KyHenepMeH, KoigaHOalbl jkoHe XKyHenik OarjapnaManapMeH KYMBIC icTeid
OTBIPBIN, HAKThl OKYy JKOHE KOCiOM MIHIETTEepAl OpBIHAAMIBI, IepeKTepai
YHBIMAACTEIPY MEH Tajgay MAaFIbUIapbIH, AITOPHTMAIK JKOHE JIOTHKAIBIK
oilaypl  JaMBITa  OTHIPBIN, KOMIIBIOTEPJIK — TEXHOJOTHSIApAbl  THIMII
naiijana”apl; aKnapaTThIK-KOMMYHHUKAIMSUIBIK Kypajaap/asl KONAaHy apKbUIbI
KoCiOM KBI3METTiH OHIMIUINIH apTThIpajbl KOHE 3aMaHayd HUQPIBIK opTrana
JKYMBIC iCTey NaFAbUIApBIH KETUAIpeNi;

6. KyTinerin HoTIKE: 3aMaHayl KOMIBIOTEPIIIK TEXHOJOTHSIIAP/IbIH HETi3IepiH
Oy JkoHE oONlapAblH KOCiOM KbI3METTeri TaObICKa oCepiH TYCiHy; ecentey
TEeXHUKHKAChl MeH OarlapiaMalblk KYpalgapAblH JaMy JeHreli MeH
OaFpITTapBIHBIH Ka3ipri kail-kyniH Oiy.

1. ITpepekBU3UTBI: APXUTEKTYpa KOMIIBIOTEPA

2.IToctpexBusuthl: OOBEKTHO-OPUEHTUPOBAHHOE TPOrPAMMHUPOBAHHE

3.1ens qucnuIuiHBL: B pesynbrate H3ydeHns JUCIUIUINHEL CTYICHTBI OCBOST:
apr(METHICCKHE U JIOTHYECCKUE OCHOBBI HH(OPMATHKH, ANIapaTHbIC

Hobparumosa H.K.,
ILF.K, aFa OKBITYIIIBI




YCTPOKCTBA BBIYUCIUTEIBHON U HH(POBOI TEXHHKH, LI(POBBIC aBTOMATEI,
NepeBo H3MepsieMoil aHatoroBoi nHpopmanuu. CTyaeHT o0ydaercs
HaYyaJIbHbIM MOHATHAM HH(OOPMATUKH U BOIIPOCAM, CBSI3aHHBIM C TPAUIIMOHHOMN
ApXUTEKTYPOil KOMIBIOTEPOB, a TAK)KE BaYKHEHIIINE aCMIEKThI IIPOrPaMMHO-
TEXHUYECKOH OpraHU3alMy IePCOHAIBHBIX KOMITBIOTEPOB.

4. Kpatkoe conepikaHHe: H3y49al0T OCHOBHBIC IPUHIIUIIEI TEOPHU HHPOPMAUH
KaK TEOPETUKO-METOOIOTUYECKOH OCHOBBI JPYTHX [JUCLHIUIMH OOydeHHs
MH(POPMAILIMOHHBIM TEXHOJIOTHSM, M3Y4YaloT apu(pMETHYECKHE U JIOTHYECKHE
OCHOBBI MH(OPMATHKH, allapaTHbIE CPEACTBA BEYHUCIUTENPHOM TEXHHKH U
I (POBBIX TEXHOIOTHH.

5. KowmnereHnuu: VYMeer NPUMEHATb Ha IPAKTHKE OCHOBHbIE IOHATHS
nH(OPMATHKY, NPUHIMIBI 00paOOTKH, XpaHEHHS U Iepenadd HH(OpMaIuy;
BBINOJIHACT KOHKPETHbIC y4eOHble M IpodecCHOHANIbHbIE 3aJaud, pabortas c
OHEPALIOHHBIMI CHCTEMaMH, IIPUKIAJHBIMA M CHCTEMHBIMH IIPOrpaMMaMHu;
90 (EKTUBHO HCIIOIB3yeT KOMIIBIOTEPHBIE TEXHOJIOTHH, Pa3BUBasi HAaBBIKH
OpraHM3alMM W aHalh3a JaHHBIX, AITOPUTMHYECKOTO U  JIOTHYECKOro
MBILLIEHUS; 00eCIIeYHBaET MPOLYKTUBHOCTD NPO(ECCHOHANBHOMN EITENLHOCTH
C NOMOIIBI0 MH(POPMAMOHHO-KOMMYHHKAIIMOHHEIX CPEACTB COBEPIIECHCTBYET
HaBBIKK Pa0OThI B COBPEMEHHOM LIU(POBOH cpere;

6. OsxupmaeMble pe3ysbTaThl: 3HATh OCHOBBI COBPEMEHHBIX KOMIIBIOTCPHBIX
TEXHOJOTHH ¥ IIOHMMaTh MX BIWSHHE Ha YycHeX B IpoecCHOHATbHOH
JIeSTEIbHOCTH; 3HATh COBPEMEHHOE COCTOSIHUE YPOBHSI M HAIIPABICHUH Pa3BUTHS
BBIUMCIIMTENIBHOM TEXHUKHK M IPOrPAMMHBIX CPE/ICTB.

1. Prerequisites: Computer architecture

2. Post-requirements: Objective-oriented programming

3. The purpose of the discipline: As a result of studying the discipline, students
will master: arithmetic and logical foundations of computer science, hardware
devices of computing and digital technology, digital automata, translation of
measured analog information. The student learns the basic concepts of computer
science and issues related to the traditional architecture of computers, as well as
the most important aspects of the software and technical organization of personal
computers.

4. Summary: they study the basic principles of information theory as a theoretical
and methodological basis for other disciplines of information technology training,
study the arithmetic and logical foundations of computer science, computer
hardware and digital technologies.

5. Competencies: Be able to apply in practice the basic concepts of Computer
Science, the principles of processing, storage and transmission of information;
perform specific educational and professional tasks, working with operating
systems, application and system programs; effectively use computer
technologies, developing skills in organizing and analyzing data, algorithmic and
logical thinking; increase the productivity of professional activities through the
use of information and communication tools and improve;

6. Expected result: to know the basics of modern computer technologies and
understand their impact on success in professional activity; to know the current
state of the level and directions of development of computing techniques and
software.
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1.IpepexBusurrepi: JJuckperTi MaTemMaTHKa

2.IToctpexBusurrepi: SQL-ne nporpammanay

3. IlonHiH MakcaTbl: ['padTap TEOPUSACHIHBIH HETI3ri epexenepi, rpadrapabl
KOJIZIaHa OTBIPBIN LICHIJIETIH HETi3ri ecenTep, COHAgal-ak OJapIbl LICHIyIiH
KaJIITBI dticTepi ’OHE OJIAPBIH KYPJCNITiH OaraaiiThIH HAKTHI alITOPUTMAEP.
4. Kpickamma masmyHbl: ['padTap TeOpUsCHIHBIH HETi3Ti TyciHiKTepi. I'padnkansik
TEOPUSHBIH MOHMIK aiiMakneH Oaiinanbicel. baranmap, omapapIH XKiKTemyi xKoHE

Toxcanosa C.K., ara
OKBITYLIBI




Oepiny omictepi. I'padrapabin m3oMopdusmi. ['padukTepiiH MaTpULATIBIK
TancelpMackl. baraHmarel GarpITTap, KOJAAp, LHMKImap. Oiep rpadmuri.
baiinansic rpadurinin Oinep kputepuiti. ['ammibroH rpadtapsl. I'padTeiy
raMHJIbTOHU3MIHIH Oenrici. I'padukTi aliHanein Ty ctpareruschl. JKpUIbIThUIFAH
OaraH/ap/blH CH a3 KaHKAJIbI aFallTaphl.

5. Kyssiperrinikrep: binim amymst rpa TeOpHACHIHBIH HETi3T1 YFBIMIAPbIH,
KYPBUIBIMIAPBIH JKOHE aITOPUTMIEPIH MEHIepy apKbUIbl 03 OeTiHIe OiniMiH
JKeTUIipy KabiaeTiH JaMbITabl;, rpadTapasl Tajagay, MOACIbIACY JKOHE ecenTey
OMiCTEPiH KONJaHy JaFIbUIapbIiH ©3IrHEH JKETUIIIpe anajbl; )KaHa
AITOPUTM/IIK TICUIAEPAI 3epTTeY, CATBICTHIPY KOHE THIMILTIriH Oaranay
GapbIChIHIA aKIapaTThI 3/1eY KIHE Taliay KaOlleTTepiH KalbIITacThIpaibl;
KYpZEIIi ecenTep/ii LSy e JOrHKaIbIK KOHE 3epPTTeYIILIIK OiIay JaFAbLIapbIH
JIAMBITBII, OMip OOMbI y3aikci3 OimiM anyra Geltimaeneni.

6. Kyrinerin HoTmwkenep: 'padrap yFeIMbl Typasibl HETri3ri aHbIKTaMalapibl,
rpadTapMeH, aurpaTapMeH JKYMBIC iCTey Ke3iHAe KOJNIAHBUIATHIH YITLTK
opictepai 6ineni, ['padrap MeH xeriep TUTIHAE KONAAHOATBI HKIHE TEOPHSUITBIK
ecenTepi TYXKbIPbIMIAN ajajbl, OMapAbl LICHIY YIIH THIMAI alropuTMaepmi
ipikTeynmi JKy3ere acelpambl; I'padrap Typamsl KojamaHOQIB! ecenTepii IIenry
MAaFIpUIApBIH  MEHrepreH; AuFaH OUTIMIEpiH ©3iHiH KociOM KbI3MeTiHIe
KoJmaHyra KaOimerti; Barmapnamanay MeH ecenreynme 3amMaHayH TpadHKaIbIK
TEOpUs JiCTEPIH KOJIJaHA/IBI.

1.IlpepexBusutsl: IucKpeTHAs MaTEMaTHKA

2.IToctpexBusuts!: [Iporpammupoanne SQL

3. Lenp mucuuminibl: OCHOBHBIE TEOPETHIECKHE MMONOKEHUS TeOpHHU rpados,
OCHOBHBIC 33/[a4H, PEIIaeMbIe C UCIOIb30BAHUEM IPAOBBIX CTPYKTYP, @ TAKKE
oOmme MeTOAbl HMX peIIeHHs M KOHKPETHBIE allOPUTMBI C OLCHKAMH HX
CIIOJKHOCTH.

4. Kpatkoe coaepxanue: OCHOBHbIE MOHATHS Teopud rpados. Cea3b Teopun
rpadoB ¢ MpeaMeTHOH obmacTeio. I'pader, X KiIaccupuKays 1 CocoOs! 3a/1a-
Hus. Mzomopdusm rpados. Marpuanoe 3ananne rpadoB. MapmpyTsl, myTH,
UKl B Tpade. Dinepossl rpadel. Kpurepuii sitnepoBocTr cBs3HOTO Tpada.
I'ammneToHOBBI Tpadsl. [IpusHak rammmeToHO-BOCTH rpada. CtpaTerus odxoxa
rpada. MUHIMaIbHBIE OCTOBHEIE IEPeBbsl HArPy-)KEHHBIX rpadoB.

5. Komnerentuu: O0yyaronuicst pa3BuBaeT COCOOHOCTh K CaMOCTOSTEIBHOMY
COBEPIIECHCTBOBAHNIO 3HAHWH Yepe3 OBJAJICHUE OCHOBHBIMH TOHATHIMH,
CTPYKTypaMH ¥ alTOPHTMAaMH TEOPUH TpadoB; CIIOCOOEH CaMOCTOSATEIEHO
COBEPILICHCTBOBATh HABBIKM aHaIn3a rpaoB, MOJCIHPOBAHHUS U IPUMCHCHUS
BBIYUCIHATENBHEIX METONOB; (OPMHUpYEeT YMEHHEe HCKaThb ¥ aHAIN3HPOBATh
WH(POPMAIIMIO B TIPOIECCE M3YYEHHMS, CPAaBHEHMS M ONEHKH 3()(PEeKTHBHOCTH
HOBBIX QJITOPUTMHYECKHX IOJXOJOB; PA3BMBACT HABBIKM JIOTHMYECKOTO H
UCCIIC/IOBATENBCKOTO MBIIUICHUS. TP  PEIICHUM CIOXHBIX 33aJad U POCT
aJlanTHPyeTCs K HENpephIBHOMY 00pa30BaHUIO.

6. Oxugaemble pe3yabTaThl:

3HaeT OCHOBHbBIE OINpENENCHUS O TOHATHH TpadoB, THUIIOBBIE METO/IBI,
HCTIONB3yeMble NpU paboTe ¢ rpadamu, oprpadamu, Ymeer (GpopMynInpoBaTh
[PHKIIaIHBIC K TEOPETHYECKUE 3a/1a4M Ha SI3bIKE TPadoB U CETEH, OCY-IIIECTBIATh
nox6op 3((EeKTHBHBIX AITOPUTMOB IS HMX pelleHus; Brangeer HaBbIKamMu
pEIICHNS TIPUKIAAHBIX 3amad o rpadax; CriocobeH NPUMEHATh MOIydeHHbIC
3HaHUS B CBOEH mpodeccuoHanbHOM nedarenbHOCTH; Mcmomb3yer — MeTombl
COBpEMEHHOH Teopuu TpagoB B  HPOrpaMMHPOBAHMH W BBIYUCIUTEIHHON
TEXHUKE.

1.Prerequisites: Diskrete math

2.Postrequisites: SQL Programming




3. The purpose of the discipline: The main theoretical provisions of graph theory,
the main problems solved using graph structures, as well as general methods for
solving them and specific algorithms with estimates of their complexity.

4. Summary: Basic concepts of graph theory. The connection of graph theory with
the subject area. Graphs, their classification and methods of assignment. Graph
isomorphism. Matrix assignment of graphs. Routes, paths, cycles in the graph.
Eulerian graphs. The criterion of Eulerism of a connected graph. Hamiltonian
graphs. A sign of the Hamiltonian character of the graph. Graph traversal strategy.
Minimal spanning trees of loaded graphs.

5. Competencies: The student develops the ability to independently improve
knowledge by mastering the basic concepts, structures and algorithms of graph
theory; independently improves the skills of using graph analysis, modeling and
calculation methods; forms the ability to search and analyze information in the
process of studying, comparing and evaluating the effectiveness of new
algorithmic approaches; develops logical and research thinking skills in solving
complex problems and adapts to continuous lifelong learning.

6. Expected results:

Knows the basic definitions of the concept of graphs, standard methods used
when working with graphs, digraphs, Is able to formulate applied and theoretical
problems in the language of graphs and networks, to implement the selection of
effective algorithms for their solution; Has the skills to solve applied problems
about graphs; Is able to apply the knowledge gained in his professional activities;
Uses the methods of modern graph theory in programming and computing.
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1.IlpexpexBusurrep: JAUCKpETTi MaTeMaTHKa

2.IToctpexBusutrep: XKacaHapl HHTEIUIEKT Heri3aepi

3.ITonnin Makcatel: bimim Oepyne SMART texHomorwsulapisl mainanany,
KOFAMHBIH QJICYMETTIK jKaF[aiiiapblHia 3JICeKTPOHIBIK OKBITYIBIH aKIapaTThIK-
KOMMYHHUKAIMSUIBIK ~ TEXHOJIOTHSUIAPBIH  MaiijialaHy, OKy  HpoLeciHae
KAIIBIKTBIKTAH JKOHE IKEJNUIIK TEeXHONOTHSUIApIBl eHIi3y Toxkipubeci MeH
MYMKIHJIKTEPIH HUrepy, MamaHjaapipl jaasprnay canacklH apTreipyna SMART
TEXHOJIOTHSUTAPbIH MYMKIHIIKTEPiH MaifagaHy DaFAbuIapblHa YAPETY apKbLIbI
JIAMBITY.

4 Kpickama  Ma3MyHBI: KommbroTepinik ~ JKemiiep  KbI3METI  JKOHE
KiaccU(UKaAIMAChl, OJIApAbIH HETI3ri KOMIIOHEHTTepi. JKeprimikti oHe
ayKeIMIbl okeminep. JKemimepre KaTtbiHac dkacay. baitmaneic opHary.lzmey
KaTaJlorTapblH KypacTeipy. I31ey xyiienepiniy Heri3i. IHTepHETTEH ManimMeTTep
i31ey. DIEeKTPOH/BIK MOIITAMEH KYMBIC icTey pekuMaepi. [ unepMaTiHaik Tinre
kipicne. Herisri TepMuHzepi MeH TyciHikTeMenepi. I'mmeprekcTik koHe
runeprpaMKaiblK  OKYHEHI  OpHAIACTBIPY — MaKcaTTapsl  OJapiasl  K3py
MIPUHLIMIITEPI, XKY3ere achipy xomaapsl. Tizimaep xaHe onapisiy Typiepi. Web-
OerTepin OeseHmipyne cyperrepai KonmmaHy. I'mmepmotinnep Hemece HTML
TiiHAE rUnepciaTeMenep xacay. KecrenepaiH Typiepi *oHE KEeCTe TIrTepiH
naiinanany. HTML kyxateinga ¢peiimaepai xongany. Tik koHe K3naeHeH
¢peiimaep.

5.Kysbiperriniri: CMapT TEXHONOTHSJIAPIABIH TEOPUSUIBIK HETI3ZEPiH KOHE
onapablH OimiM Oepy ynepicinaeri KoljgaHy MYMKIHIIKTEpiH KaciOu aeHreine
TYCIHII, To)KiprOeie KoaaHa anasl; HHTepaKkTHBTI Oi1iM Oepy opTacklH Kypyaa
3aMaHayn 1MpPIAbIK memimaepai (kacannsl uHTEwnekt, AR/VR, Big Data,
Smart Class, Learning Analytics >xoHe T.0.) maiinananyabiH THIMAII KOJAapbIH
aHBIKTAW/BI; OiMiM Oepy camachlH apTTHIpyFa OAaFbITTANFaH WHHOBALMSIIBIK
TOCULACPl Tanjamn, FhUIBIMU JQJCNICp HETi3iHIE MeAaroruKajblK MIemiMaep
KaObUIAaiibl; OKBITY MPOLECIHAE CMapT TEXHOJIOTHSUIAP/Abl HMHTErpalusiay
apKbUIBl OKYy THIMAUNITIH apTThIPy MOCEJNeNepiH Iemesi XoHe o3 KaciOum
KBI3METiH/Ie HHHOBALMSIBIK Of1ay MeH IIbIFAPMaNIbUIBIK TOCUIIl KOIAAHAIBL.

Tiney6ait C.II.,
ILF.K,
JIOLEHT




6.Kyrinerin Hotmwke: Binim Gepy Garaapiamachl Oi1iM anyIIbUIapBIH  KaJIIIbI
FBUIBIMM  JTafbIHABIFBIHA, ONAP/BIH OWNAYbIH, JIOTHKACHIH [aMbITyFa IKOHE
©HEPTAINKBIIITHIK MIHACTTEP/I IIEIIyre OaFbITTAIFaH.

1. IlpexpexBu3uThI: IUCKpETHAsE MAaTEeMaTHKA

2. IToctpexBu3uThl: OCHOBBI HCKYCCTBEHHBIN MHTEIICKTA

3. Lenp pucuuruinHel: Passurue uepes ucnosib3oBanue SMART texHonoruii B
o0pa3zoBaHuH, UCIIOJIb30BaHUE HH(OPMAMOHHO-KOMMYHUKAOHHBIX
TEXHOJIOTHH 3JIEKTPOHHOTO OOY4YEHUs] B COLMAIBHBIX YCJIOBHUSIX OOLICCTBA,
OCBOGHHME OINbITa M BO3MOXXHOCTEH BHEIPEHUsS JUCTAHLMOHHBIX M CETEBBIX
TEXHOJOTHH B Yy4eOHOM Tpolecce, OOy4YeHHE HaBbIKAM HCIIOIB30BAHUS
Bo3MoxkHOCTeli SMART TEXHOJOrHH B IOBBIIIEHHH KauecTBA IOATOTOBKH
CHELUATUCTOB.

4. Kpatkoe coneprkanue: GYHKIMU U KIaCCH(UKALMSI KOMITBIOTEPHBIX CETeil, X
OCHOBHBIE KOMITOHEHTHI. JIOKaJIbHbICE W MaciTaOHble ceTH. J[OCTyN K ceTsM.
VYcranoBnenne  KoHTakTa.CoCTaBlI€HHE IOUCKOBBIX — KartajoroB. OcHoBa
MOUCKOBBIX cucTeM. IloMCK JaHHBIX B MHTEpHETe. PexuMbl paboTsl C
3JICKTPOHHO# 1MoYTOl. BBE/IeHHE B TMIIEPTEKCTOBBII 13bIK. OCHOBHBIC TEPMUHBI
u oObacHeHus. llenu pa3MelleHus TMIEPTEKCTOBOM M rumneprpaduueckoit
CUCTEM NPHUHLMIIBI UX PEANU3aluy, IIyTH uX peanu3auuu. CIucKu ¥ UX BHIbL
Hcnonb3oBanue u3o0paxenuii B odopmieHun Web-crpanun. Co3nanue
THIIEPTEKCTOB MM Tunepccbulok Ha s3pike  HTML. Bunsl tabmun u
UCMONb30BaHKe TAroB tabmui. Vcnomp3oBanue ¢peiimBopkoB B HTML-
JIOKyMeHTe. BepTHKasbHbIE U MONIEPEYHbIC PAMKH.

5. Kommnereniuu: Ymeer npoecCHOHAIBHO IOHUMAaThb W INPUMEHATh Ha
NIPAaKTUKE TEOPETUYECKHE OCHOBbl MHTEIUICKTYAJIbHbIX TEXHOJIOTMH U
BO3MOYKHOCTH HX MHPUMEHEHHs B 00pa30BaTEIbHOM MPOIECCE; ONMPEACNsieT
3¢ {eKTUBHBIE CHOCOOBI HCIONB30BAHHUS COBPEMEHHBIX IHM(POBBIX PEIICHUH
(uckycctBennblit naTemiekT, AR/VR, Big Data, Smart Class, Learning Analytics
n 1p.) B co3maHMm MHTEpakTHUBHON 00pa30BaTENBHON CpEIbl; OIpenelseT
WHHOBAI[IOHHbIE TOJAXOABI, HANpaBICHHBIE Ha IIOBBIIICHWE KadecTBa
00pa3oBaHMs aHATTM3UPYET MOAXO/bI M IPHHUMAET T€AarorHyecKue peIeHus Ha
OCHOBE HAyYHBIX JaHHBIX; pEIIaeT MPOoOIeMBl MOBBIIICHHS 3(P()EKTUBHOCTH
0o0ydJeHHs 3a CUYeT WHTEerpallii HWHTEIUIEKTYalbHBIX TEXHOJOTHH B IIpoLecc
00y4eHHs W MCHOJB3yeT NHHOBAIMOHHOE MBIIUICHHE M TBOPYECKUH MOJIXOJ B
cBOeH NMpo(hecCHOHATEHON JIeSTeNbHOCTH.

6. Oxupmaemble pe3yibTaThl: oOpa3oBaTeNbHAas NpOrpaMMa HalpaBjieHa Ha
00IIEHayYHYIO MTOJTOTOBKY O0YYarOIHMXCs, Pa3BUTHE UX MBIILICHHS, JTOTUKH 1
Penrenne n3o0peraTenbeKuxX 3a1ad.

1. Prerequisites: Discrete Math

2. Post-requirements: Al Basics

3. The purpose of the discipline: Development through the use of SMART
technologies in education, the use of information and communication
technologies of e-learning in the social conditions of society, the development of
experience and opportunities for the introduction of remote and network
technologies in the educational process, training in the skills of using the
capabilities of SMART technologies in improving the quality of training
specialists.

4. Summary: functions and classification of computer networks, their main
components. Local and large-scale networks. Access to networks. Establishing a
contact.Compilation of search catalogs. The basis of search engines. Search for
data on the Internet. Modes of working with email. Introduction to the hypertext
language. Basic terms and explanations. The goals of placing hypertext and
hypergraphic systems, the principles of their implementation, the ways of their
implementation. Lists and their types. The use of images in the design of Web




pages. Creating hypertexts or hyperlinks in HTML. Types of tables and the use
of table tags. Using frameworks in an HTML document.

5. Competence: Will be able to understand and apply in practice the theoretical
foundations of smart technologies and their application opportunities in the
educational process at a professional level; identify effective ways to use modern
digital solutions (artificial intelligence, AR/VR, Big Data, Smart Class, Learning
Analytics, etc.) in creating an interactive educational environment; analyze
innovative approaches aimed at improving the quality of education and make
pedagogical decisions based on scientific evidence; solves the problems of
improving learning efficiency through the integration of smart technologies in the
learning process and uses innovative thinking and a creative approach in their
professional activities.

6. Expected result: the educational program is aimed at the general scientific
training of students, the development of their thinking, logic and the solution of
inventive tasks.
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CSN 3207 KommneioTepHbie JKeNinepAiH OaraapiIaMalbiK XKOHE alnapaTThik KOMIIOHEHTTEPIH CTaHAapTTay

CHCTEMbI U CETH
Computer systems and
networks

MeH OipiKTipyAiH TYKBIPBIMIAMAIBIK ACIEKTIIEPiH KaabIITacThpaasl. JKemimik
TEXHOJIOTHSUIAPABIH (DYHKIOHAJIBIK KAaCHETTEPIiH jKoHe MaiilallaHyIIBIHBIH
Ka)KeTTUTIKTePi TYPFBICBIHAH OJIapFa KbI3MET KOPCETy MYMKIHIIKTEPiH Urepy.
Kommbrotepik xeninepi naifananymbuiapra KOMMYHAKAIHSITBIK KbI3MET
KepceTy KyhelepiHae CepBUCTIK KbI3METTEP 1l OacKapy JaFAblIapbIH 1aMbITaIbl
4. Kpickamra masmyHbl: Ecenteyimn mamuHacsl, xy#enep xone DEM
skeninepiniy - epexureniri. 9EM, xyitenep xone DEM xeninepinin
KYPBUIBICTBIH KaFUIaTTaphl skoHe yitbiMbl. Kazipri 9EMaep, keueHepain
JKYHenepiHiH KypbUIbICBIHBIH KaruaaTrapsl. DEM sxernicin xxacay. OEM
JIOTUKAJIBIK ’KOHE €CTe CaKTaiThIH nemMeHTTep. OyHKkunoHamsiKk 9EM
Tyitinaepi. brc jxoHe cOuMc cxeMoTexHMKa.

5. Kysbiperriniri: Komnbrotepaaik xyiienep MeH xeiepaiH KypbUIbIMIBIK
MIPUHLUNTEPIH, APXUTEKTYPACHIH jKOHE KYMBIC iCTEY JIOTHKAChIH KCiOn
JIeHreliie TyCiHe i KoHe KoJIlaHa alajibl; alllapaTThIK KoHe OaraapiiaMalibiK
KaMTaMachl3 eTy/IiH 63apa OaiiIaHbIChIH TaJIall, XKeIUTK HHPPaKyphUIBIMIBI
s)ko0anay sxoHe Oantay OapbIChIHIA TEOPHUSIIBIK OLTIMIH TaXipuOene Thimuai
naiiananapl; 1epekTep i Oepy, MapHIpyTH3aIysuIay, XaTTaManap MeH KeJIuTiK
KayiIci3ik MacemnesepiH Ienry/ie FUIBIMU HETi3/1eNITeH JaJeiep MeH
MPAKTHKAJIBIK TICUIAEP Il KOJIAaHAIbI; KETUTIK akaynap/sl aHBIKTAY, TAIAay
KOHE oJapibl JkK0r0 OOMBIHIIA KociOn memivMaep KaOblIIaii OTHIPHII, 3aMaHaAYH
UT-unbpakypbUIBIMHBIH THIM/I )KYMBICBIH KAMTaMachl3 €Te/i.

6. Kyrinerin uotmke:XKeninepaeri koMmbroTep Kewici, KapxkKbl jxoHe Oepiiy,
©3repTy )KOHE aKIapaTThIH YCHIHBICHIHBIH TOCUTIEPIH, eCeNTeyilll XKyienep skoHe
JKEIIep/i KIKTeYal, Kasipri TeXHOJOTHsIap JKOHE €CENTey KEUICHIEp XKOHE
JKEIIep/IiH apXUTEKTypalapbiHbIH ePEKIIEIITiH MEHIepyi KaXeT.

1. ITpepekBU3UTBI: APXUTEKTYpa KOMIIBIOTEPA

2. [ToctpexBusurtepi: Teopus 6a3sl JaHHBIX (coursera)

3. Ienp aucnuiutiebl: J{aHHBIA Kype GOPMHpPYET KOHIENTYaIbHbIE aCIEKTHI 110
CTaHAAPTH3ALMN ¥ yHU(UKAIMH NMPOTPAMMHBIX U alflapaTHBIX KOMIIOHCHTOB
JIOKAIbHBIX M KOMOWHHMPOBAHHBIX KOMIBIOTEPHBIX cereil. OcBoeHue
(DYHKIMOHAIBHBIX CBOMCTB CETEBBIX TEXHOJOTHMH W BO3MOXKHOCTEH HX
O0CIy)KMBaHMSI C TOYKH 3pCHHS IOTPEeOHOCTEH Moib30Batens. PasBuBaer
HAaBBIKM YIIPABJICHHS CCPBUCHBIMU YCIIyraMH B CHCTEMaX KOMMYHHKALIMOHHOTO
00CITy)KMBaHUS T10JIb30BaTeNei KOMIIBIOTEPHBIX CeTell.

4. Kparkoe coneprxanue: Crienn(ukanys BEMUCIUTEIBHBIX MAIIHH, CHCTEM U
KOMIIBIOTEPHBIX ceTedl. [IpHHIMIBl M OpraHM3anis KOMIBIOTEPHBIX CHCTEM,




KOMITbIOTEPHBIX CHUCTEM M KOMIIBIOTEPHBIX cereil. [IpMHIMIBI HOCTpOeHus
COBPEMEHHBIX KOMIIBIOTEpHBIX cucteM. Co3laHHe KOMIIBIOTEPHOH CeTH.
KoMmmbloTepHasi JIOTHKa ¥ 3allOMHHAIOIIHECS 3JIeMEHTHl. (DyHKIHOHAIbHBIC
KOMIIbIOTepHbIe y37bl. BIS u Sbis.

5. Kommerenumn: Moker mnpodecCHOHAIBHO MOHUMATh M IPUMEHATH
CTPYKTypHbIE IPHHLMIBL, APXUTEKTYPY H JOTUKY (DYHKI[MOHHPOBAHUS
KOMITbIOTEPHBIX CUCTEM H CETeil; aHaIU3UPOBATh allapaTHbIe U IPOrPAMMHbIC
B3aUMOCBA3M M 3(P(EKTUBHO HCIIONB30BATh CBOM TEOPETHUECKHME 3HAHMS Ha
[PAaKTUKE I[PU MPOCKTHPOBAHWM M HACTPOIKE CETEBOH HH(PACTPYKTYPHI;
UCHOJIb30BaTh HAYYHO 00OOCHOBAHHBIC aPTYMEHTHI U NIPAKTHYECKHE ITOAXOIbI K
PpelIeHHUIO IPobIIeM Nepeiadu JaHHBIX, MapILIPyTH3aLHHU, IPOTOKOJIOB U CETEBOI
OesomacHocTH; obOecmeunBaeT d¢dexTuBHYI0 paboTy coBpemenHoi MT-
UHPPACTPYKTYPHI, NMPUHUMAs MPO(ECCHOHAIBHBIC PEIICHHS 110 BBISBICHHIO,
QHAJIM3Y CETEBbIX HEMCIIPABHOCTEH U UX YCTPAHEHHUIO.

6.0xunaemple  pesynbratel:  CereBble ceTH, (HHAHCHI W Iepenaya,
MoaubuKaMs M pacmpocTpaHeHne — MH(OpMauum, — Kiaccu(uKanus
KOMITbIOTEPHBIX CUCTEM U CETEH, COBPEMECHHBIC TEXHOJIOIHH U BEIYUCITHTEIbHBIC
KOMIUICKCHI M CETEBBIC aPXUTEKTYPBI.

1. Prerequisites: Computer architecture

2. Postrequirements: Theory of database (coursera)

3. The aim of the discipline: This course forms conceptual aspects of
standardization and unification of software and hardware components of local and
combined computer networks. Mastering the functional properties of network
technologies and the possibilities of their maintenance from the point of view of
user needs. Develops skills of service management in communication systems for
computer network users.

4. Short contents: Specification of computing machines, systems and computer
networks. Principles and organization of computer systems, computer systems
and computer networks. Principles of construction of modern computer systems.
Computer network creation. Computer logic and memorable elements. Functional
computer nodes. BIS and Shis circuitry.

5. Competencies: Understand and apply the structural principles, architecture and
logic of operation of computer systems and networks at a professional level,
analyze the interconnection of hardware and software, effectively apply
theoretical knowledge in practice in the design and configuration of network
infrastructure; apply scientifically based arguments and practical approaches to
solving problems of data transmission, routing, protocols and network security;
ensures the effective operation of modern IT infrastructure, making professional
decisions to identify, analyze network failures and eliminate them.

6. Expected result: Network networks, finance and transmission, modification
and information propagation, computing systems and networks classification,
modern technologies and computing complexes and network architectures
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0OecnpoBOIHBIX ceTeit
Wireless networking
technology

TEXHOJIOTHSUTAPABIH  (DYHKIMOHAIBIK KAaCHCTTEPIH JKOHE Iaii/lalaHyIIbIHBIH
Ka)KSTTUTIKTepl TYPFBICEIHAH OJIapFa KbI3MET KOpCEeTy MYMKIHIIKTEpiH Hrepy.
KoMmbroTepaik skeninepai maianaHylmbuiapFa  KOMMYHHKALMSIIBIK  KbI3MET
KOpCceTy IKyHelepiHAe CepBHCTIK KbI3METTepAi Oackapy JarablLIapbiH
JTAMBITA/IBL.;

4.Kpickama masmysbsl: CBb TeXHOJNOTHSIApBIHBIH JaMybIHBIH TEHICHIUSIAPhI
TypaJIbl, apHAHBIH CaaIbIK KOPCETKIII, YHEPTeTHKAIBIK CHITATTaMaIapbl, KUK




JKOJIaFbl MCH KyaThIHBIH HOTIIKEII KOJIJAHYBIHBIH KOPCETKIlll, SKOHOMHKAIIBIK
KOpPCETKIIITep apachiHAaFbl OaiNaHBICTBl aHBIKTANTBIH 3aHABUIBIKTAp Typabl
YCBIHYZABI Olly KaXeT; CBIMCBI3 JKENUIepAi YHBIMIACTBIPY TEXHOIOTHSICHI
JKyitenepai Kypy/AblH TEXHHKAJbIK KOHLEMIHSACHIH, pagnoapHaIapIblH Herisri
CHIATTaMalapbl *OHE OChl CHIIATTaMallapAbl aHBIKTAy OMICTEpiH, CHIMCHI3
JKeNnepAi  YHBIMOACTBIPY — TEXHOJOTHSICHI  OKYHENEpiHIH  9HEpPreTHKabIK
CHIATTaMallapblH JKOHE JKEJINePIiH TEXHHUKAJbIK CHUIIATTaMajapblH CaHAY/IbIH
HEri3ri  OMiCTepiH, CBIMCBI3 JKEIUIepAl  YHBIMAACTBIPY  TEXHOJOTHSCHI
OpTAIBIKTAPBIHBIH TaraiiblHAay MEH (YHKIMOHAIIBIK CYJI0AIapblH, KEIUTiK
Gackapy KyieciH Kypy NpUHIMITEpiH Oltyi KaxerT.

5. Kysiperrimik: Binim amymsl CbIMCBI3 XKeIiepaiH KYPbUIBIMBI, KYMBIC iCTEY
MPUHIMNTEP] JKOHE TEXHOJOTHSUIBIK CTaHAAPTTAaphl Typasbl OLTIMIH JKeTinaipe
OTBIPBII, ©3IIriHEH OKY/IbI XKAIFACTHIPY KaOLIeTiH JaMBITa/Ibl; )KaHa OybIHIAFbI
ceIMCBI3 Oaitnanbic xyitenepin (Wi-Fi, Bluetooth, 5G xone 10T) o3 Gerinme
3epTTell, TajJay JXOHE CalbICTBIPY IaFAbUIAPHIH KaJbIITACTBIPAbl; JKEIUTIK
Kayirnci3aik, OHIMALTIK K9HE SHEPrHs THIM/ILIITI canachiHIa XKaHa aKmapaTThl 03
OeTiHIe i371eM, MEHrepe anajabl; KOciOU KOHE FHUIBIMU TYPFbIA Y3IIKCi3 OitiM
amyra OelliMzerin, WHHOBALWSUIBIK CBIMCBI3 TEXHOJOTHSUIApABI MEHrepyre
YMTBLIa (b

6. KyTinerin HOTIDKE: CHIMCBHI3 JIOKAIIBIK XKENIIepai KYpacThpy NPHHIUNTEPiH
Oineni

1. IIpepekBU3UTHL: . APXUTEKTYpa KOMIIbIOTEPA

2. IToctpexBusutsl: HeitponHsie cetu (coursera)

3. Henb mucuurmivHbl: JJaHHbIH Kype pOpMHUPYET KOHIENTYaIbHbIE aCIIEKThI 110
CTAaHAAPTH3ALMN U YHU(UKALNKM MPOrPAMMHBIX M AIIapaTHBIX KOMIIOHEHTOB
JIOKaJNbHBIX W  KOMOMHHMPOBaHHBIX KOMIIBIOTEPHBIX cerell. OcBoeHHe
(DYHKIMOHAIBHBIX CBOWCTB CETEBBIX TEXHOJNOTMH M BO3MOXKHOCTEH HX
00CITy>)KMBaHUS ¢ TOYKHU 3pEHHUs HOTpeOHOCTEH Mosb30BaTens. Pa3BuBaeT HaBbIKI
VIpaBICHUS CEPBHCHBIMH YCIyraMH B CHCTEMaX KOMMYHHKAaIIOHHOTO
00CITy)KHBaHUS TT0Ib30BaTeNeil KOMITBIOTEPHBIX CeTeil.;

4. Kpartkoe conepkaHue: O TEHIGHIMAX pa3Butus TexHonoruii Cb, o
KaueCTBEHHBIX IIOKA3aTelsIX KaHala, »JHEPreTHYeCKHX XapaKTepPHUCTHKAX,
MOKa3aTelsIX IPOXYKTHBHOIO HCIIONIB30BAHUS MOJIOCH YacTOT W MOIIHOCTH,
3aKOHOMEPHOCTSIX, OMPEACISIONNX B3aUMOCBA3b MEXAY SKOHOMHYCCKHMHU
MOKa3aTesIMH; TEXHOJIOTHS OpraHH3allid OeCIpOBOJHBIX CeTeil 3HaTh
TEeXHUYECKHE KOHIICNIMN IIOCTPOCHHS CHCTEM, OCHOBHBIE XapaKTEPHCTHKH
PaaNOKaHAIOB M METO/IbI ONIPE/IEICHHS STHX XapPaKTEPUCTUK, OCHOBHBIC METOIBI
MOZIcUeTa DHEPreTUYECKUX XapaKTePUCTHK CHCTEM TEXHOJOTHH OpTaHU3aI[HU
0ecrpoBOHEIX CeTeil M TEeXHHYECKHX XapaKTepHCTHK ceTel, Ha3HaYeHHe U
(DYHKIMOHABHBIE CXEMbI LEHTPOB TEXHOJIOTHH OPraHM3alid OECHPOBOIHBIX
ceTell, IPUHIIUITBI TIOCTPOCHHS CHCTEM CETEBOTO YIIPABIICHUSL.

5. KommereHumn: OOyvaromuiics pa3BHBaeT CIOCOOHOCTh IPOJOIDKATh
CaMOCTOSTEIbHOE O0Y4YCHHE, COBEpIICHCTBYS CBOM 3HAHHS O CTPYKType,
NpUHIMIAX ~ (YHKIMOHMPOBAaHMS M TEXHOJNOTMYECKHX  CTaHAapTax
0ecIpOBOIHBIX CETEil; CAMOCTOSATENBHO U3ydaeT U (JOPMUPYET HABBIKH aHAIH3A
U CpaBHEHUs OecrIpoBOAHBIX cucteM HoBOro nokonenus (Wi-Fi, Bluetooth, 5G u
IoT); ucrone3yer HOBYIO HMH(GOpPMAaIMIO B OOJIACTH CETEBOIl 0Oe30IacHOCTH,
MIPOU3BOIUTEIBHOCTH ¥ 9HEProd®(GEeKTHBHOCTH. B NPOPECCHOHAIBHOM U
HAaydHOM IUIAaHE CTPEMHUTCS K HEMpPEPHIBHOMY OOYYCHHIO M  OBJIAJICHUIO
WHHOBALOHHBIMH O€CIIPOBOIHBIMH TEXHOJIOTHAMH

6. OXHUIAaeMBI pe3ylbTaT: 3HAeT HPHHIMUIBEI IIOCTPOSHHUS OecHpOBOIHBIX
JIOKAJIbHBIX CETEH

1. Prerequisites: . Computer architecture
2. Post-requirements: Neural networks (coursera)



https://kzref.org/mindetti-tehnikali-bajaudi-jimdastiru-tertibi.html

3. The purpose of the discipline: This course forms conceptual aspects of
standardization and unification of software and hardware components of local and
combined computer networks. Mastering the functional properties of network
technologies and the possibilities of their maintenance from the point of view of
user needs. Develops skills of service management in communication systems for
computer network users.;

4. Summary: about the trends in the development of SB technologies, about the
qualitative indicators of the channel, energy characteristics, indicators of the
productive use of the frequency band and power, patterns that determine the
relationship between economic indicators; technology of organization of wireless
networks to know the technical concepts of building systems, the main
characteristics of radio channels and methods for determining these
characteristics, the main methods for calculating the energy characteristics of
systems of technology of organization of wireless networks and technical
characteristics of networks, the purpose and functional schemes of centers of
technology of organization of wireless networks, the principles of building
network management systems.

5. Competence: The student develops the ability to continue learning on his own,
improving his knowledge of the structure, principles of operation and
technological standards of wireless networks; develops skills of independent
research, analysis and comparison of new generation wireless communication
systems (Wi-Fi, Bluetooth, 5G and 10T); independently searches and learns new
information in the field of network security, performance and energy efficiency;
strives to master innovative wireless technologies, adapting to continuous
professional and scientific education

6. Expected result: knows the principles of building wireless local area networks
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Bell/TK
[IJUKB
PD/CC

OOP 3301
OOP 3301
OOP 3301

O0nbekrire
OaFbITTaNIFAaH
nporpammaray
OO0BeKTHO-
OpUEHTHPOBAaHHOE
MPOrpaMMHUPOBaHHE
Objective-oriented
programming

EMTHUXaH
9K3aMCH
exam

Kazbama-
aybI3Iia
TIucemeHHO
-YCTHO
Written and
oral

1. IIpepexBusut: [Iporpammanay 11

2. HoctpexBm3utrepi: MHpopMaTHKagaH ONMMIMAAA E€CENTEPiH Iy
XKOJIIAPBIH YHpeTy o1icTemMeci

3. Ionnin makcatel: Kypc Gapsicbinaa Gomamrak myramimaep Python timinme
o0beKTire OarbITTaNFaH OarqapiamManay IpUHLIUITEPIH TaJAaiibl XKIHE oJlapabl
OargapiIaMalbIK jkacaKTaMaHEI d3ipJiey/ie, COHaif-aK IearorukanblK KbI3MeTTe
KonpaHansl. CryneHTTepre OepijieTiH MYMKIHIIK: 0ObekTire OarbITTalFaH
Oafapiramasay/JbIH HEri3ri NPUHLIMITEPIH KOJIAAHBIHBI3; TII KiTallXaHadapblHAaH
CBHIHBINITAp MEH MOIYJbIEpl KOJIAHBIHBI3; ©3 CBHIHBINTAPEIH Kypa OTHIPHII,
o0bekTire OarpITTalIFaH OafFapiamanay opTachlHIa OaraapiaManap KacaHbl3.

4. Kpickama masmynbsl: Komnonentrep. Kacuerrep. Menio, TaiimMep »xoHe
cyx6ar. aitngsl anry skoHe mapakray. JKyKTenreH mporpaMma TepeseciMeH
JKYMBIC icTey Heriznepi. Tray Bar Genrimeci. [Iporpamma tepesecin craHaapTThI
eMec KOJIMEeH >kaly JKoHe KalTa KaimbelHa KenTipy. “blcTeik” mepnenepai
naiiblHIay JKOHe maiimanany. IlepHeTakTaMeH KyMbIC icTeyndiH KelOip
epekmienikrepi. [lepHerakramplk mmuoH koHe Hook-Tel  maiipanany.
Kyxarrapael xoaray. Konaranran KyxaTTapMeH XXYMBIC iCTEy epeKIIeNiKTepi.
CyxOarTapas! yilbIMaacTeIpy, “0ip eHIeyIIi-Kell opekeT” orepanuschl. EHrisy
(dokychin anmacteipy. ['paduka xxone Windows. Pactpibik GeliHenepi kepcery
JKOHE TYpAeHipy aaictepi. BitMap-tol Icon-ra aitHanpipy. Kannsina kentinetin
pecypcrap. OpbiHpanatsiH (GaiinabH pecypeTapblH 6ackapy. CTaHIapTThl eMec
Tepesenepai o3ipiney. Tipkey sxoHe aeuHctaminusuiay. OLE  Automation
texHonorusacel. Kapanaiieim kpuntorpadus. [lndpnay sxone crenorpadus

5. Kysiperriniri: OObekrtire OarpITTasFaH IporpaMMaliayiblH — TEOPHSIIBIK
HETI3AepiH, OHBIH HETI3ri NPUHIMOTEPIH — WHKANCYISIMSA, MYpParepiik,
noAUMOP(HU3M XKoHE a0CTpaKIMs YFHIMAAPBIH Oieai )KoHe TyCiHeli; 00BeKTiIep
MEH KJacTap apachlHIarbl e3apa OailmaHbICTapAbl, OaraapiaMalslK sxobaay
KYPBUIBIMIAPBIHBIH JIOTHKAChIH JKOHE OJApABIH OarmapiiaMaHblH THIMIUTIriHE
ocepiH Tanmad anaael; Oarjapiamanay TULIEpiHIH CHHTaKCHCTIK JKOHE

Mycarynosa I'.I11.
JKapaTbUILICTaHy
FBUIBIMIAPBIHBIH
Marucrpi,

ara OKBITYIIBI




CEeMaHTHKAJIbBIK EPeKIIETIKTepiH TYCIHIN, Kypnedi OarmapiaMaiblK Kyherepai
KYPYIbIH TEOPHUSIIBIK HETi3AepiH MEHrepei.

6. Kytinerin noTmke: C++ opTachlHAa KypAeli ecemTepre OarmapiaMa Kypa
aJtajipl.

1. Ilpepexsusutsl: [Iporpammuposanue 11

2. IlocTpexBU3UTHI: MeTouKa 00y4eHHUs! PEIICHHIO OMMITHA IHBIX 33124 110
uHhopMaTHKE

3. Llens aucnuuineeL: B Xozxe Kypca Oyyye yanTens aHaIH3UpyIOT TPUHIUIIBI
00BEKTHO-OPUCHTUPOBAHHOIO IPOrPaMMHpPOBaHUs Ha s3bike  Python u
HPUMEHAIOT UX IpU pa3paboTKe MPOrpaMMHOrO OOECIEYCHHMS, a TaKke B
Mearorniyeckoil  fearenbHOCTH. CTYIeHTH MOTYT: IPHMEHSTh OCHOBHBIE
HPHHIMIBl 00bEKTHO-OPHEHTHPOBAHHOIO IIPOrPAMMMPOBAHHUS; HCIOIb30BATh
KJIacChl M MOAYJIH U3 OMONMOTEK si3bIKa; pa3pabaThiBaTh MPOrpaMMbI B cpene
00BEKTHO-OPUEHTUPOBAHHOIO IIPOrPAMMHUPOBAHMS, CO371aBas COOCTBEHHBIE
KJIACCBL.

4. xpaTKoe coepyaHue: KoMIoHeHThl. CBoWCTBa. MeHIo, TaiiMep U MHTEPBBIO.
OTKpBITh ¥ TUCTaTh (aitsl. OCHOBEI pabOTEHI C 3arpy’KCHHBIM OKHOM IIPOTPaMMBI.
3nayok Tray Bar. 3akpeiTH€ ¥ BOCCTaHOBJEHHE OKHAa IPOTrPaMMbI
HECTaHJAPTHBIM crocoOoM. IIpuroToBiieHHe M HUCHOJIb30BaHUE” ropsuux "
kiaaBunl. HekoTopble 0ocoOeHHOCTH paboThl ¢ KiaBHaTypoil. KiaBmaTypHBI
mnuoH U ucnosnszoBaHue Hook. KonmupoBanue noxkymeHToB. OCOOEHHOCTH
paboThl ¢ KOAMPOBAHHBIMH AOKyMeHTaMH. OpraHusalus MHTEPBbIO, ONEpaLus
"omuH oOpaborumk-Oombmie neffctBuii”. 3ameHa ¢oxyca BBoma. I'paduka u
Windows. Metoabl oToOpaxkeHus 1 IPeoOpa3oBaHuUs PACTPOBBIX H300PaKEHHI.
IpeBpamenne BitMap B Icon. KenrineriH BOCCTaHOBICHHS pECypCOB.
VYnpasiieHne pecypcaMu HcnonHseMoro (¢aiina. Paspa®oTka HecTaHAApTHBIX
okoH. Perucrpanms n nemHcrammsus. Texnomorus Ole Automation. ITpocras
kpunrorpadus. lludposanue u crenorpadus

5. KommereHunu: 3HaeT ¥ NOHMMAaeT TEOPETHYECKHE OCHOBBI OOBEKTHO —
OPHEHTHPOBAHHOTO IIPOTPAMMHPOBAHUS, €r0 OCHOBHbBIE NPUHIMIBI-IOHATHSL
WHKAICYJSIMK, HAclIe[OBaHWsA, mnomuMmopdusMa ¥ abCTpakiuy; yMmeer
aHaIN3UPOBATh B3aHMOCBSI3H MEXKIY 00BEKTaMU U KJIACCAMH, JIOTHKY CTPYKTYD
MPOrPaMMHOTO ITPOEKTHPOBAHYS ¥ UX BIMSHUE Ha 3 (PEKTHBHOCTH POTPaMMEL;
MOHHMAeT CHHTAKCHYECKHE M  CEMAHTHYECKME OCOOCHHOCTH  S3BIKOB
IPOrPaMMHPOBAHHMS, OCBAUBACT TEOPETUUECKHE OCHOBBI IIOCTPOCHUS CIIOXKHBIX
MIPOTPaMMHEIX CHCTEM

6. OxuyaeMble pe3yIbTaThl: MOXKET CO3/aTh MPOrpaMMy ISl CIIOXKHBIX 3a7ad B
cpene C++.

1. Prerequisite: Programming I

2. Post-requirement: Technique of training to the decision of problems in
Informatics Olympiad

3. The purpose of the discipline: During the course, future teachers analyze the
principles of object-oriented programming in Python and apply them in software
development, as well as in teaching activities. Students can: apply the basic
principles of object-oriented programming; use classes and modules from the
language libraries; develop programs in an object-oriented programming
environment by creating their own classes.

4. Summary: components. Features. Menu, timer and interview. Open and scroll
through the file. Basics of working with a loaded program window. Tray Bar icon.
Closing and restoring the program window in a non-standard way. Preparation
and use of " hot " keys. Some features of working with the keyboard. Keylogger
and the use of Hook. Encoding of documents. Features of working with encoded
documents. The organization of the interview, the operation "one handler-more
actions". Replacing the input focus. Graphics and Windows. Methods for




displaying and converting bitmap images. Turning a BitMap into an Icon.
Keltiletin resource recovery. Managing the resources of the executable file.
Development of non-standard windows. Registration and uninstall. Ole
Automation technology. Simple cryptography. Encryption and shorthand

5. Competence: knows and understands the theoretical foundations of Object —
Oriented Programming, its basic principles-the concepts of encapsulation,
inheritance, polymorphism and abstraction; is able to analyze the
interrelationships between objects and classes, the logic of software design
structures and their impact on the effectiveness of the program; understand the
syntactic and semantic features of programming languages and master the
theoretical foundations of building complex software systems.

6. Expected result: can create a program for complex tasks in the C++
environment.
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1.IIpepexBusurrepi: [Iporpammanay I1

2.IToctpexBusnTTepi: MaTeMaTHKAIBIK MOJEBACY KOHE CAaHbIK dIicTep
3.ITonnin maxcaTel: Kypc cTymeHTTepai MaTeMaTHKalbIK JIOTHKAHBIH HETi3ri
YFBIMJIAPBIMEH TaHBICTHIPY JKOHE KOMITBIOTEpP/C MaTeMaTHKAJBIK €cenTepi
IIenryae KOJJAHBUIATHIH OHAEY, Talay JKOHE OCKiTy oicTepiH KonjaHyra
yiipery. JIOrHKaIbIK OiIayIbIH TaOUFAThI, KYPBUIBIMBI, (PYHKIHSIIAPHI )KOHE OHBI
KaJIBINTACTHIPY SAICTEPIMEH TaHBICY, LICIIIM KaObU1gay MPOLECiHIH THIMAUTITH
apTTHIPY YIIIH CBIHU aKNapaTThl TANAAY dMICTEPiH KOJaHyFa YIpeTy, FbIIbIMY,
KOCIIITIK YK9HE KYHACIKTI MPAKTHKA CaTachbIHAA AJIEIICY KIHE TePiCKe MIBIFapy
epexenepiHe YHpeTy, aybl3lla INpe3eHTAalus NalbIHIAy d>XOHE AaIrOPHTMIH
JIafbIHAY bl KOPCETY.

4. KypeTbiH KpicKaa Ma3MyHbI: OChI KypCThl OKBITY Ke3iHae cryaentrep byms
(byHKUMSIIApBI, alTBITBIMIAP anreOpachIHbIH (dopmynanapsl,
KOMOUHATOPUKANBIK adTOPUTMIEDP, TpadTap MeH Kellilep CUSKTBI AUCKPEeTTi
00BEKTIIEpMEH KYMBIC ICTE€yre NaF/blIaHajbl, OflaH Oacka onapAblH KOATay
TEOPHSICHIHBIH MACeeNepi MeHrepeti.

5.Kysbiperriniri: binim anymisl MaTeMaTHKAJIbIK JOTMKaHBIH HETi3T1 YFBIMIapbIH
— miKipJep JOTHKAchl, NMPEAMKATTap, JOTHKAJIBIK ONEpalusiap, IJeaey
Tociinaepi MeH (opMaiibl XKyHelepai MeHrepy apKbUIbl e3 OeTiHme OimiMiH
JKeTinaipyre KabinerTi Gonansl; JOTHKAIBIK ecentepl menry, GhopMynanapast
TYPJICHIPY KSHE JToNeNieyAi YHbIMAACTBIPY OapbIChIHAA O31HIK 3epPTTEY JKOHE
TajJay JafblIapblH JaMbITajlbl; jKaHa TEOPHSUIBIK MaTepHasIbl HUrepy YIIiH
FBUIBIMH  aKIApaTThl O3MIriHEH i3]y JKOHE KOJIaHy OMICTEepiH MEHrepeni;
JIOTUKAJIBIK, OWJay MEH TajjayFa Heri3JeireH aepOec oKy KaOuleTiH xambita
OTHIPEIT, ©Mip OOHEI OiTiM alTy MOICHHETIH KaJIBINTACTBIPA/IBI.

6.Kyrinerin Hotmxke: Kypcra KapacTbIpbUIaTBIH TeopeMalapbl, IoJeniey,
(hopMynasapzsl KOPHITY, YCHIHBUIFAH 9feOHeTepi Maiijanany, MaTeMaTHKAIIBIK
yFeIMIapabl  (opManbai  TiIT  apKbUIBl  CHNATTay, aifaH  OimimMaepin
MaTeMaTHKaHBIH OacKa caanapblH/a: TEOPHSUIBIK HH(OPMATHKA, KaCaH bl aKbLT
— Ol TeOpUSICHIH/A, JIOTHKAJIBIK OaFiapiamMaiay/ia xoHe T.0. KongaHa Oyl Tuic.

1. IIpepexBusuTsl: [IporpammupoBanue 11

2. I1ocTpeKBH3UTHI: MATEMaTHIECKOE MOJECTUPOBAHUE H YHCICHHBIC METO b

3. Henp quctmruinael: Kypce MO3HaKOMHT CTY/IEHTOB ¢ OCHOBHBIMH TTOHATHAMH
MAaTeMaTHYECKOH JIOTHKU U HAyYHT HCIOIb30BaTh METOABI 00PaOOTKH, aHAIH3a
u  (HUKcanuM, HCHONb3yeMble IIPU pEIICHHM MAaTeMaTHYeCKHX 3aJad Ha
koMmrbioTepe. O3HAaKOMJIEHHE C TNPUPOAOH, CTPYKTYpoH, (YHKIHMAMHU
JIOTHYECKOTO MBIIUICHHS M MeTojaMu ero ¢opmMupoBaHus, oOydeHHe
UCIIONB30BAHUIO METOJAMKH KPUTHUYECKOTO AaHalu3a HMH(GOPMAIUM  JUIL
MOBBIIEHHUST I((EKTUBHOCTH Ipolecca MPHUHATUS PpElIeHHH, o0ydeHHe
IpaBWJIaM  JIOKa3aTeNbCTBA M ONPOBEPXKEHMs B cdepe  HAYYHOM,
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HpoeCCHOHANBHON M TIOBCEIHEBHOH NPAKTHKH, JACSMOHCTpALUs COCTABICHUS
QJITOPUTMa TIOATOTOBKHU U IIPOBEJICHUSI YCTHOTO BBICTYILICHHSI.

4. Kpartkoe conepxkaHHe Kypca: IPH H3Y4eHHH JaHHOTO Kypca CTYIEHTHI
HpHOOPETaloT HABBIKM PAbOTBI € JUCKPETHBIMH OOBEKTAMH, TAKHMM Kak
¢ysakuun  Bynb, dopMynbl anreOpbl NPOU3HOIICHHS, KOMOWHATOPHYECKHE
aIrOpuTMBI, rpadsl H ceTH, Kpome TOro, ocBamBalOT BOIPOCHI TEOPUH HX
KOAMUPOBAHHUS.

5. Komnerenuuu: O0yyaronuicst CTAaHOBUTCS CIIOCOOHBIM K CAMOCTOSTEIbHOMY
COBEPIICHCTBOBAHUIO 3HAHMII depe3 OBIAJCHHE OCHOBHBIMH HOHATHSIMU
MaTEMaTHYECKOW JIOTMKM — JIOTMKOM MHEHMH, NMpEeIuKaTaMM, JIOTHYECKHMH
omepanusMH, CIOCOOAMM JIOKa3aTenbcTBa M (DOPMAJIBHBIMM CHCTEMaMHU;
pa3BUBaeT HABBIKH CaMOCTOSTENBHOIO HCCIENOBAaHMS M aHAIM3a B IIpolecce
pelICHHS JIOTMYECKMX 3ajay, InpeoOpazoBaHus (OpPMyIl M OpraHH3aLUn
JIOKa3aTeNnbCTBA; OBJIAZCBACT METOAAMH  CaMOCTOSITEIBHOrO IOMCKa M
NIPUMEHEHUsT HaydHOH HHQGOpPMAIMU AT YCBOEGHHS HOBOTO TEOPETHYECKOIO
MaTepuana; (OpMHUpPYET KyibTypy OOy4eHHs Ha NPOTSHKCHHH BCEH JKH3HH,
pa3BHBasi CIIOCOOHOCTH K CAaMOCTOSITEIBHOMY OOYYCHMIO, OCHOBAaHHOMY Ha
JIOTHYECKOM MBIIIICHUH U aHAITH3E.

6. Oxxumaemble pe3ylbTAThl: TEOPEMBI, TOKA3aTENbCTBA, 0000IIeHne Gopmyt,
paccMaTpUBaeMbIX B Kypce, HCIIONB30BAaHHE DPEKOMEHIYeMOHl JNTepaTyphl,
OITIMCaHNe MAaTEMaTHYECKUX INOHATHH depe3 (OpMalbHBIH S3BIK, IPHMEHEHHE
HOJIYYCHHbIX 3HAHUH B JPYrHX O0JAcTIX MAaTeMaTHKU: TEOpeTHdYecKas
uHpOpPMATHKA,  TEOPUS  MCKYCCTBEHHOIO  HMHTEIUIEKTa,  JIOTHYECKOE
IIPOrpaMMHUpPOBaHKE U JIp.

1. Prerequisites: Programming Il

2. Post-requirements: mathematical modeling and numerical methods

3. The purpose of the discipline: The course will introduce students to the basic
concepts of mathematical logic and teach them how to use processing, analysis
and fixation methods used in solving mathematical problems on a computer.
Familiarization with the nature, structure, functions of logical thinking and
methods of its formation, training in the use of methods of critical analysis of
information to improve the efficiency of the decision-making process, training in
the rules of proof and refutation in the field of scientific, professional and
everyday practice, demonstration of the algorithm for preparing and conducting
an oral presentation.

4. Summary: while studying this course, students acquire skills in working with
discrete objects, such as Boolean functions, pronunciation algebra formulas,
combinatorial algorithms, graphs and networks, in addition, they master the
theory of their coding.

5. Competence: The student will be able to independently improve his knowledge
by mastering the basic concepts of mathematical logic — the logic of judgments,
predicates, logical operations, methods of proof and formal systems; develop his
own research and analysis skills in the process of solving logical problems,
transforming formulas and organizing proof; master the methods of self-search
and application of scientific information to master new theoretical material; form
a culture of lifelong learning, developing the ability to independently study based
on logical thinking and analysis.

6. Expected result: theorems, proofs, generalization of formulas considered in the
course, use of recommended literature, description of mathematical concepts
through formal language, application of the acquired knowledge in other areas of
mathematics: theoretical computer science, artificial intelligence theory, logical
programming, etc.
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2. IloctpekBusuttepi: MHTEMIEKTYa 16 POOOTOTEXHUKAJIBIK XKYiienep

3. IMonHiH MakcaThl: OnepalsIbIK XKyifelep KypChIHBIH HETi3r1 MaKcaThl
KOMIIBIOTEPIIIK JKyHe pecypcTapblH THIMII OacKapy skoHe OaraapiaMalibIK
KaMTaMachl3 €Ty/IiH )KYMbBICBIH KAMTaMachl3 €Ty YIIiH KaXKeTTi ONepaLusuIbIK
JKy#enepaiH NIPUHLHIITEPiH, ApXUTEKTYPACHIH JKoHE (QyHKIMIAPbIH 3ePTTeY
0OJIBIN TaObLIAIBL.

4.ITonniH Ma3MyHbl: OnepauusuibIK XKyHeaepaiH gamy Tapuxsl. OnepamusiibiK
Kyite Tumi. OnepaysuibIK Kyiie KoHuenuusapbl. Oneparusubk Kyie cepBuci.
Kyiienik nporpammainap. Komanmaislk HHTEpIpeTaTop HeMece KaObIKIIa.
Onepanusiislk sxyienep ctpykrypacsl. IIponecrep xoHe arbinaap. Ilponecc
koHnuenuuscsl. [Ipouecc moxei. [Iponecc kyiti. Cemadopnap. MprotekcTep.
Mosnwuropaap. bapseprep. XKocnapnay. Jlamy xoHe sxocmapiiay alrOpUTMI.
O3sapa Tockaybsuiaay. Ctpayctst anroputmi. JKaarer 6ackapy. Anpecrepai
Ganray xoHe Kopray. JKanray. XKaaTel GHTTI MAaCCHBTEPMEH Oackapy.
Bupryanspl xan. berrepai opHanactsipy anroputmi. Cermenrrey. Dailiibik
Kyitnep. Onepauusuisik daitngap. Paitnap peanusauuscel. Katanorrap
Kyiteci. Exrizy-nibirapyasl 6ackapy. EHIi3y-1bFapy anmapaTypachiHbIH
npuHnunrepi. Kypsuirs! npaiisepiepi. Bydepney. Juckinep.

5. Kysiperriniri: Onepauusuiblk KyhdeaepaiH TeOPUIIBIK HEeTi3AepiH, ONapIbiH
KYPBUIBIMBI MEH JKYMBIC ICTEY MPUHIUNTEPiH OiNe/i )KoHe TyCiHei; mpoiecc,
xaj, Galinablk sKyiie, KYpbUTFBUIApbI OacKapy jKoHe Kayilci3gik MexaHu3Maepi
apachIHIarbl ©3apa OaiTaHBICTBI TANIAN aJaIbl; OMEPALIMSUIBIK KYHeIepIiH
typaepid (Windows, Linux, macOS xoHe T.0.) )9He 0JIapIblH apXUTEKTYPaJIbIK
EPEKILIEITIKTEPiH CaBICTBIPA/IbL; KOTIECSHTUIK, KOIai1aaHyIbUIbIK KOHE
pecypcrapasl 6ackapy OpoOLeCTepiHiH e3apa TOYEIIUIriH Ty CiHIipeai;
OIePALHSUITBIK JKYHenep JiH THIMALTITT MeH CeHIMIUTIriH KAMTaMachl3 €TEeTiH
TEXHOJIOTHSUIAP/Ibl FRUIBIMU TYPFBIA TYCIHAIpIN Oepe anajsl;
6.Kyrinerin HoTimke: OniepansuTbIK xKyienep/Ii naiiaaaHyIIbIHbIH,
AIMUHHUCTPATOP/IBIH, IPOIrPAMMHUCTTIH JKHE KOOANayIIBIHBIH KO3KapachIMEeH
OIEpaLHsIIBIK XKYienepai 3epTreii ana/sl.

1. IIpepexBusutsl: MHGOPMAIMOHHO-KOMMYHHKAIIMOHHbIE TEXHOIOTUH

2. IlocTpekBH3UTHL: VIHTEIEKTyaIbHbIE POOOTOTEXHUUECKUE CHCTEMBI

3. Hens guciumumuabl: OcHOBHAA 1eNb Kypea "OnepanoHHbIe CHCTEMBT"
3aKJTI09AETCS B U3yUCHHU MIPUHIUIIOB, ApXUTEKTYPhI U QYHKIIHH
OIIEPAITHOHHBIX CHCTEM, HEOOXOIUMBIX UL 2()(PEKTHBHOTO YIIpaBICHHS
pecypcaMu KOMITBIOTEPHOH CHCTeMBI B 00ecIIedeH s pabOoThI IIPOTrPaMMHOTO
obecTeueHHs.

4. conmepixaHue TUCIUILTMHBL: VcTOpys pa3BUTHS ONEpallOHHBIX cucTeM. THl
olepaIMoHHON cucTeMbl. KoHmenmun onepanionHoii cucrtemsl. CepBuc
omepaHoHHoN cucteMbl. CucteMHble mporpaMMsl. KoMaHTHbIi
UHTEpnpeTaTop mim obonouxa. CTpyKkTypa oneparoHHbIX cucteM. [Tporeccs
n notoku. Konnerus nporecca. Mozens nporecca. CocTostHEE Tporecca.
Cemadopsl. Mbrotekctsl. MoruTopsl. bapbepsl. [TnanupoBanue. Anroputm
pa3paboTKy M IIaHupoBaHus. B3anMuas 6mokuposka. Anroputwm Lltpayca.
Ynpasnenue namsateio. Hactpoiika u 3amura agpecos. CoeTUHEHUS.
VYpasneHue DaMATHI0 OUTOBBIME MacCHBaMU. BupTyanbHas maMsTs.
Anroputm pasmelieHus crpanuil. Cermenranus. QainoBbIx cucTeM.
Onepanyonnsie daiiapl. Peamn3anus daiinos. Cucrema katanoros. BBoa-BeiBox
ynpasieHus. BBoA-BbIBOJ MPUHIUIILI antnapaTypsl. JpaiiBepsl yCTpONCTB.
bydepney. uckn.

5. Komnerennuu: 3HaeT U MOHUMaET TEOPETHIECKHE OCHOBBI OIEPAIMOHHBIX
CHCTEM, HX CTPYKTYPY U IIPUHIUIEI PaOOTHI; MOXKET aHAITH3UPOBATh
B3aMMOCBSI3b MKy IPOLIECCOM, ITaMATHIO, (haliJIOBOI CHCTEMOH, YIIPaBICHUEM
YCTPOICTBaMH M MEXaHH3MaMH 0€30IIaCHOCTH; CPABHHBATH THIIBI
omneparoHHblX cucteM (Windows, Linux, macOS # T. 1.) ¥ UX apXUTEKTypHBIC

ILF.K,
KaybIMJIACTBIPbUIFaH
npodeccop




0COOEHHOCTH; COIIOCTABJIATh, UCIIONIB30BATh U YIIPABIATH PECYPCaMU OOBICHICT
B3aMMO3aBUCHMOCTb TIPOLIECCOB ONEPALMOHHON CHCTEMBI; MOXKET Hay4HO
OOBSICHUTH TEXHOJIOTHH, oOecreunBaromue 3GGeKTHBHOCTD H HAISKHOCTD
OIEPALIHOHHBIX CUCTEM

1. Prerequisites: Information and Communication Technologies

2. Post-requirements: Intelligent Robotic Systems

3. The purpose of the discipline: The main objective of the Operating Systems
course is to study the principles, architecture and functions of operating systems
necessary to effectively manage computer system resources and enable software
operation.

4. the content of the discipline: The history of the development of operating
systems. The type of operating system. Operating system concepts. The service
of the operating system. System programs. A command interpreter or shell. The
structure of operating systems. Processes and threads. The concept of the
process. The process model. The state of the process. Semaphores. Mutexes.
Monitors. Barriers. Planning. The algorithm of development and planning.
Mutual blocking. The Strauss algorithm. Memory management. Configuring
and protecting addresses. Connections. Memory management by bit arrays.
Virtual memory. The algorithm of page placement. Segmentation. File systems.
Operating files. Implementation of files. The directory system. 1/ O of the
control. 1/ O principles of the equipment. Device drivers. Bufferleu. Disks.

5. Competence: Knows and understands the theoretical foundations of operating
systems, their structure and principles of operation; can analyze the relationship
between process, memory, file system, device management and security
mechanisms; compares the types of operating systems (Windows, Linux,
macOS, etc.) and their architectural features; explains the interdependence of
merchant, multi-user and resource management processes; can scientifically
explain technologies that ensure the efficiency and reliability of operating
systems;

6. Expected result: can explore operating systems from the point of view of the
user, administrator, programmer and designer of operating systems.
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1. IlpepexBu3nTTEpi: AKIAPATTHIK-KOMMYHHUKALIUSIIBIK TEXHOIOTHSIAD

2. [ToctpexBusutTepi: MHTEMIEKTY a1l POOOTOTEXHHUKAJIBIK XKYienep

3. IlomniH MaxcaTbl, FBUIBIMH JKOHE NPAKTHKAJIBIK €CENTepAl IIemy >KOHE
BaMaHayM KOMITBIOTEPIIiK TEXHOJIOTHsIAp MEH OaraapiiaMaliblK KAMTaMachl3 €Ty
[uenry yurH MaTeMaTHKaJblK MOJETBbACp kacay. 3epTTeNreH MaTeMaTHKAIIBIK
[HBICAH/1ap MEH KYPBUIBIM/IAp/Ibl KOJIaHa OTBIPHII, KOJIAHOAIIBI %KoHE aKIapaTThIK
[MpoIecTepi MOJIENbICY ICTEPiH, OCHI MOAENBAEP/l KOMIBIOTEPIIIK iCKE achlpy
IlTaFAblIapblH,  MOJENBIACPHI  3€pTTeyIl  JKSHE  allblHFaH  HOTIDKENepi
MHTepIpeTanysiay bl Oiieai

4 KommeloTepiik MaTaMaTukara Kipicrie. Maple kyiiecinin untepdeiici, cyxdat
[PEKUMIHIE KYMBIC icTey, MpOorpaMma Tepe3eci, MaTeMaTHKaIbIK OpPHEKTEPIiH
bopmatsl, cumBoONBI ecenteynep, Tpaduk chi3y Kypanapsl. Oneparopiap MeH
orieparanap Typiepi, MaTeMaTHKaIblK (yHKIHsIap, BEKTOpJap, MaTpuuaiap,
[KaTapiap, OepinreHaepMeH >KYMBIC, KOIJaHyIIbl (QyHKIUSICH MEH HPOIIELyPachIH
pKacay, IIapTTBI ONepaTopiap, HUKIIAPMEH XKYMBIC, MOIYIIap MEH MaKpocTap.
IMaremaTukanblK Tangay. KOCBIHABIHBI ecenTey, TYBIHABIHBI Taly, (QYHKIUS
ImuddepeHnmansl MEH HMHTETpaliblH ecenTey, TEHACYJIep MEH TEHCI3MIKTep.i
menry, ¢yHKuMs mierin taly, KaTapiapra JKIKTey, MaT.CTATHCTHKA €CENTepiH
[IIenry, ecentepai CaHAbIK diCTeH menry koinapsl. ['paduk camy. Exi emmemui
rpadukTep camy, OipHeme ¢yHKIms rpadurin 0ip KoopAMHATa OCIHE caiy, YII
lemmemai rpadukTep cany, rpadUKTepAiH KeHEHTINreH KypaigapblH KOJIaHy,
pHMMaIMs Jkacay. MaremaTuKanblK Takertep. Maple-niH Herisri makerTepi,
[MHTErpaIbl eceNnTey MaKeTTepi, CBI3BIKTHI asredpa maxeTi. F bUIbIMI-TeXHUKAIIBIK
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ecenrrep.  Kypaemi  ¢ynkumsmapasl  ecentey, (U3HKaNbIK — KYOBUIBICTApIbI
MoJenbey, SIEKTPOHJA CXeManapibl MOZACIJCY JOHE CaHJIBIK ecenTeylep
PKYPTi3y.

5. KommbroTepiik MaTeMaTHKaHBIH TEOPHSIBIK HETi3NEpiH JKOHE ecemnTey
pmicTepin KociOM IeHreiinie KoJiJaHa anajbl; MaTeMAaTHKAIBIK MOICNIbACPAl
KypacTblpy MEH Tajjayda airOpHTMIIK Tocuiiepai JkoHe Oarmapiamanay
[KypajagapblH THIMII NaijanaHajbl; HaKThl HHKCHEPIK, SKOHOMHUKAJIBIK HKOHE
AKMapaTThIK ~€CENTepAl INemly YIIH CaHABIK OIiCTEp MEH ecentey
[[EXHOJOTHSUIAPBIH ~ KOJIAHAMABI,  QIBIHFAH  HOTHXKEIEPHIH  AYPBICTHIFBIH
IMaTeMaTHKAIBIK JQJICIACP MEH Taliay apKbUIbl HEri3Jern, KociOum macenenepi
[Uelryae aHAJMTUKANBIK JKOHE JIOTHKAIbIK OWay KaOilneTTepiH JaMbITajbl;
[KOMITBIOTEpIIIK  €CEeNTey OpTAachIHAA MATEMATHKAIBIK TAIAAyIblH 3aMaHayH
[KypaJiapblH OPBIHABI KOJIIaHA aJlajibl
KOJIIaHBUIATBIH OHJICY, TAJay JKOHE THSHAKTay SAICTepiH naijananyra yipery.
6.Kypaeni mMaremaTHKaibIK eCENTepAi arajraH OarqapiaMaiapisl MaiijanaHa
OTBIPBII LIBIFAPA aJajibl

1. TIpepexBusutsr: MHQOPMAIMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTUH

2. [ToctpexBu3uThl: MHTEIIEKTyalbHbIE POOOTOTEXHUYECKHE CUCTEMbI

3. Uens mucumruinnbl: Co3maHHe MAaTEMAaTHYECKUX MOJENCH Uil pelIeHHs
[HAy4HBIX M IPAKTHYECKHX 3aJad W PEIICHHsS COBPEMEHHBIX KOMIIBIOTEPHBIX
[TEXHOJIOTMI ¥ IIPOrpaMMHOr0 odecredeHus. Biageer MeToqaMu MOJEIMPOBAHUS
[PUKIaJHBIX ¥ MH(OPMALMOHHBIX MPOLECCOB C HCIOJIb30BAHUEM H3yYCHHBIX
IMaTeMaTHYECKUX OOBEKTOB M CTPYKTYP, HAaBBIKAMH KOMITBIOTEPHON pean3alny
PTUX MoJeNeH, BBINONHEHHS MCCIENOBaHUs Mojelnell M HMHTepIpeTaluu
[MOJTy4EeHHBIX PE3yIbTaTOB

4. BBeneHne B KOMIBIOTEPHYIO MaTeMaTuky. MHrepdeiic cuctemer Maple,
[paboTaroImuii B peXnMe Jarta, IporpaMMHOM OKHE, MaTeMaTHIeCKOM BEIPaXKEHHH,
CHMBOJIBHBIX BBIYHCIICHUSX, TpauuecKuX HHCTpyMeHTaX. OmepaTopbl U THIIBI
orlepaHIOB  MaTeMaTHYeCKUX  (DyHKIHMH, BEKTOPbl, MATPUIBI,  CTPOKH,
berilgendermen paGoThl, (YHKIHMH IIOIB30BATENs] W MPOLETYPHI, YCIOBHBIX
loriepaTopoB, LMKIOB, MOAYJIEH M MakpocoB. Maremarudeckuil ananu3. Haiftu
[yperymipoBaHus ~ CyMMBI, (QyHKIUS — paboTel  audQPepeHnHanbHOrO |
[MHTETPAIBHOTO WCYMCIIEHHs, PEIICHWs ypaBHEHWH W HepaBeHCTB, (YHKIMH,
Kmaccudukanus, mat.statistika psgoB 3amad oOHApyKEHHs MOpOTa, OTYETHI,
MucTeHHBIit Meton pemenus. I'paduk pucosanms. PucoBamuwe IByMepHOMH
rpaduKm, TMOCTpOEHNME HECKONbKHX TpadMKOB Ha OJHOW KOOPAMHATHOH oOcCH,
[ToCTpOeHHE TPEXMEPHBIX rpa)KOB C MCIOJIB30BAaHHEM PACIINPEHHON rpaduky,
pEMMarn.  MartemaTtndeckne makeTel. OcHOBHBIE TakeTsl Maple, maxeTs,
[MHTETpaNbHOE WCYHUCIICHNE, JIMHEeiHas anreOpa. maker HaydHo-TexHudeckue
lmoknagsl. BpruucieHue cnokHBIX (QyHKIMI, MozenupoBaHue (H3MUECKUX
MBJICHUI{, MOJICITMPOBAHKE CXEM B SJIEKTPOHHBIX U YHCIICHHBIX pacyerax.

5. Moxer mpodeccHOHaNIbHO  HPUMEHATh  TEOPETHYECKHE  OCHOBBI
[KOMIIBIOTEPHOH MAaTeMaTHKd M  BBIYHCIUTENbHBIC METOABL; 3(P(EKTHBHO
MCTIONb30BaTh aATOPUTMHUYECKHE MOAXObI U MHCTPYMEHTHI IIPOrPaMMUPOBAHHS
MPY IOCTPOEHHH U aHAJIM3€ MaTEMaTHUECKHUX MOJIeNel; HCII0Ib30BaTh YHCIEHHbIE
IMETO/IBI ¥ BEIYHUCIHTENbHbIE TEXHOIOTUH AT PEIIeHHs KOHKPETHBIX HHKCHEPHBIX,
PKOHOMMUYECKNX ¥ HMH(OPMALMOHHBIX 3a7ad; OOOCHOBaTh NPaBHIIBHOCTB
[MOTy4EHHBIX pE3yJbTAaTOB C IIOMOIIBIO MATEMAaTHYECKHX JOKAa3aTelbCTB U
[AHANIM3a, Pa3BUBATh AHATMTHYECKOE M JIOTHYECKOE MBIIUICHHE HPU PEIICHHU
[MpodecCHOHANBHBIX 3a7ay; MOXET pPa3yMHO MCIIONb30BaTh COBPEMEHHBIC
MHCTPYMEHTBl MAaTEMaTHYeCKOTO aHalli3a B KOMITBIOTEPHOW BBIYHCIIHTEIBHOM
cpexne.

6. MoxeT co3naBaTh CJIOXHBIE MaTEMAaTHYECKHE MPOOJIEMBI, HCIONB3Ys 3TH
[MporpamMMsl




1. Prerequisites: Information and Communication Technologies

2. Post-requirements: Intelligent Robotic Systems

3. The purpose of the discipline: Creation of mathematical models for solving
scientific and practical problems and solving modern computer technologies and
software. He has the methods of modeling applied and information processes using
the studied mathematical objects and structures, the skills of computer
implementation of these models, performing model research and interpreting the
results obtained

4. Introduction to Computer Math. Maple system interface, working in chat mode,
program window, mathematical expression format, symbol computing, graphing
tools. Types of Operators and Operations, Mathematical Functions, Vectors,
Matrices, Series, Working with Data, Creating User Functions and Procedures,
Conditional Operators, Working with Loops, Modules and Macros. Mathematical
analysis. Computation of the sum, derivation of the product, calculation of
functional differential and integral, solving equations and inequalities, finding the
function threshold, classification of rows, solving problems in mathematical
statistics, numerical methods of problem solving. Drawing Schedule. Drawing two-
dimensional graphics, plotting multiple graphs on one coordinate axis, drawing
three-dimensional graphs, using advanced graphics, animation. Mathematical
packages. Basic packages of Maple, Integrated Computing Packages, Linear
IAlgebra Packages. Scientific and technical reports. Computation of complex
functions, modeling of physical phenomena, modeling schemes in electron and
numerical calculations.

5. Able to apply the theoretical foundations of computer mathematics and
computational methods at a professional level; effectively use algorithmic
fapproaches and programming tools in the compilation and analysis of mathematical
models; use numerical methods and computational technologies to solve specific
engineering, economic and information problems; justify the correctness of the
results obtained through mathematical evidence and analysis, and develop
pnalytical and logical thinking skills in solving professional problems; able to
reasonably use modern means of mathematical analysis in a computer computing
environment.

6. Can produce complex mathematical problems using these programs
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BIVTK
BJI/KB
BD/CC

DKT3208
TBD3208
TDB3208

Jlepekrep KOpbIHbIH
Teopusicel (COUrsera)
Teopwust 6a3bl JaHHBIX
(coursera)

Theory of database
(coursera)

CEMTHUXaH
OK3aMEH
exam

Kazbama-
aybI3IIa
IIucbmenno
-yCTHO
Written and
oral

1.IpepexBu3utTepi: MHdopMaTHKaHBIH TCOPHUSITBIK HETi3aepi
2.IToctpexsusurrepi: SQL-ne nporpammanay

3.ITonHiH MakcaTbl: OCBI II9H apKbUIbI OLTIM aJIyIIbl MAJTIMETTEP KOPHI Typallbl,
MasiMeTTep 0a3achlHBIH TEOPHUSCHI, MOJAENBAEP] JKAMIbl HErisri TYCIHIKTI
KanbinTacTeipasl. CoHmaii-aK, aepekTep 6a3achlH TYKBIPHIMIIAMAIIBIK JKobanay
NpUHOUNTEpP] Typansl OineriH Oonanbl. OKBITY asfblHOA JepeKkTep 0a3achiH
Hackapy xyifenepimMeH, MoniMeTTep 06a3zachlH OarmapiaManayIblH KipiKTipiareH
’KOHE aBTOHOM/IBI KypaJiapbIMEH KOChIMIIIANap bl 93ipiey, ManimMeTTep 0a3achiH
sko0anay/bl aBTOMATTaH/IbIPY CUSIKTHI OTEPALMsIap bl OPBIHAAWTHIH O0MaIb!

4 T1oHHiH KbICKama Ma3MyHbl: CTYICHTTEp/Ie MHKEHEPIIIK eCenTepi KYpacThIpy
MEH IIellyfe 3aMaHayd aBTOMATTAaHIBIPBUIFAH —AaKIapaTTBIK-OacKapyIsl
JKYHenep MeH KEIISHJEp HETIi3iHJe JKaTKaH ipreii XOHE ANAbIHFbI KaTapiibl
OlmimMIep MEH FBUIBIMH NPUHLMITEPAI TYCIHYre j>KOHE KOJJIaHyFa MYMKIiHIIK
OepeTiH TEOPHSIBIK OiNiMaep MEH TOXKipUOENiK TaFIbUIapaBl JAMBITY.
5.Kysiperriniri: JlepekTep KOPBIHBIH TEOPUSUIBIK HETI3AEPiH — OEpeKTep
MOJENbJCPl, pEIALMSUIBIK anrebpa, HOPMalIM3alMsIdy JKOHE TYTAaCTBIK
ILIEKTEeYJIepl YFBIMIAphIH MEHIepIll, ONapAbl HAKTHI NPAKTHKAJIbIK MIHIETTep.i
mmenryae KOJJaHa anafbl; ACPEeKTep KOPBIH dko0aiay, KypbUIbIMAAY HKOHE
OHTAWIaH/ABIPY MPOIECIHAE TEOPUSUIBIK OUTIMIH TOXKIPHOEMEH YIITACTBIPAIbI;
SQL TimiH maiigamaHa OTBIPHIN, JEPEeKTEPMEH JKYMBIC iCTEYJiH Herisri
onepanusIapeiH_(Kypy, eHJey, i3/iey oHe Taljiay) OpbIHAAN/IbI; aKIapaTThIK

Toxcanora C.K.
ara OKBITYIIIBI




JKy#enepaiH THIMIUTIH apTTBIpy MEH AEPeKTepIiH KayillCi3[iriH KaMTaMachl3
eryre OarbITTalFaH KOciOu IenriMaep KaObliaail anazpl.

6. Kyrinerin nHotmxenep: IToHIl oKy HOTIXKeCiHIE CTyAEHT MIHIETTI Oiryre:
HETi3ri YFbIMAAPABI JKOHE AEPeKTep KOPBIH TYPFbI3Yy TEXHOJOTHSICHIH; MOHIIK
OOJBICTBI  CHIATTAY MOJENbIACPIH IKOHE «MoH-OGaimanbicy wmonem (ER-
MOZIeNb/iep) Heri3iH/e IOHAIK 00IBICTHI KYPBUIBIMAAY epexkenepit; Jlepexrepaiy
KJIACCHKAJIBIK PEIISLIMSIIBIK MOJICIIIH JKOHE OJIap/IbIH 3aMaHayH TypJIEpiH; MOHIIK
obnbicThiH ER-anarpamMmachlH — epekTep KOpbI CXeMachlHa —TYPJICHIIpY
epexerepiH; peIsIMUIBIK - anrebpa  dnmeMeHTTepiH; Jlepektep  KOPBIHBIH
OyTiHairin 6akputay Mexanu3min; 3amaHayu JIKBXK-HbIH cypaHbicTap Tiji )koHE
kyitenepi; Hakteuibl JIKBX nepexrepin manumymsiuusuiay sxone SQL Tinaepi;
OpeiHzaaii 6iyre: MOHAIK 00JIBIC TaAaybIH XKOHE ACPEKTEP KOPBIH KYpY eceOiHiH
KOWBUIBIMBIH OpBIHIAYyFa; MOHIIK OOJBICTBIH ER-muarpamMmachiH JkoHE OFaH
coiikec nepexrep KopbiH HaKThUIb! JIKBXK oprackinaa Kypyasl; iepeKrep KopblHa
)KacaaThlH CYPaHBICTHI PEILILIMSUIBIK OPHEKTEP TYPiH/E XkKa3y joHe onapasl SQL
TLTIHAE HeMece KOChIMIIANap TypiHAe xKy3ere aceipy; TYThIHYLIBI HHTEpdeciH
skone HakTel JIKBX caiiManmapsi KONaHbIn AepeKkTep KOPBIHBIH OYTiHIIriH
GaKpuUIay KaOIBIKTAPBIH KAJBIITACTBIPY/BI; MEHIEpyre: AEpeKTep KOpbl MEH
aKMapaTThIK XKYHeIepAi KYpYAbIH TOKIPUOESTIK JaFabLIapbIH.

1. IIpepexBusursl: Teopernyeckre 0CHOBBI HHPOPMATHKI

2. IoctpexBusutsl: [Iporpammuposanue B SQL

3. Henp paucuummmnnbl: OOyuatomuecs (GopMUpPYIOT 0a30BO€ MPEACTABICHUE O
0a3ax JaHHBIX, O TEOpPWMH, Mojensx 0a3 JaHHbIX. Takke OymyT 3HaTh O
MIPUHLIMIIAX KOHIENTYaIbHOTO IPOSKTUPOBaHMs 0a3 aHHbIX. B koHIIEe 00y4yeHus
OyZyT BBINOJHATBCS TAKUE ONEpAlMH, Kak pa3pabdoTKa NPHIOKEHUH C
CHCTEMaMH yIpaBleHHs 0a3aMy JaHHBIX, BCTPOCHHBIMH W aBTOHOMHBIMU
CpeICcTBaMH IPOrpaMMHPOBAHUS 0a3 JaHHBIX, aBTOMATH3aLMsI IPOSKTHPOBAHHS
0a3 JaHHBIX

4. KpaTkoe conepxaHHe IUCHUIUIAHEL Pa3BHTHE Y CTYJCHTOB TEOPETHUYECKHX
3HaHNH W TPAKTHYECKUX HABBIKOB, ITO3BOJSIOIINX IIOHSATH M IIPUMEHHTH
(yHIaMeHTaNbHbIC U TIEPEAOBbIC 3HAHMS M Hay4HbIC MPHHIMMIEL, JEKAIIHE B
OCHOBE COBPEMEHHBEIX aBTOMATHU3HPOBAaHHBIX HMH(OPMAIIMOHHO-YIIPABIIONINX
CHCTEM U KOMIUIEKCOB IIPH COCTABJICHHHU U PEIICHUN HIDKEHEePHBIX 3a1ad.

5. Kommerennuu: Bmageer TeopeTnueckumMu oOCHOBaMH 0a3bl JaHHBIX -
MOHATHAMH MOJENeH NaHHBIX, PEeIIMHOHHOH anreOphl, HOpPMalHM3alUH U
OrpaHMYEHHIT [ETTOCTHOCTH ¥ MOXKET IIPHMEHSTh WX IIPH PelIeHHH KOHKPETHBIX
MPaKTHYECKHX 3ajay; codeTaeT TEOpPEeTHUECKUe 3HAHUS C OIBITOM B IpoIecce
MIPOEKTUPOBAHHUS, CTPYKTYPHPOBAHHS U ONTUMHU3ALNH 0a3bl JaHHBIX;BBIIOIHSCT
OCHOBHBIE OIlepalii padoThl ¢ NaHHBIMH (co3gaHHe, oO0paboTKa, NMOUCK U
aHan3) ¢ UCTIOJIH30BaHUeM 3bika SQL; MOXKeT MPUHUMATH MPOGhECCHOHATbHbIE
pelIeHns], HalpaBJIeHHbIe Ha MOBBINICHHE 3()(EKTHBHOCTH HH(OPMAIMOHHBIX
CHCTEM U oOecrieueHre 6e30acHOCTH JaHHBIX

6. OxumaeMble pe3ylIbTaThl: B pesympTaTe M3ydeHUs MUCHUIUIMHBI CTYJCHT
00s13aH 3HATh: OCHOBHbBIC HMOHATHS M TEXHOJOTHIO IOCTPOCHHS 0a3 JTaHHBIX;
MOJICNIM  ONHMCAaHMs TPEIMETHOH 00JacTH W mpaBWiia CTPYKTYPHPOBAHHS
MPEeIMETHOH 00NACTH HAa OCHOBE MOIENH» CYIMHOCTB-CBsi3b " (ER-momern);
KJIACCHYECKHE PEIIIIIMOHHbIE MOJIEIN JaHHBIX M UX COBPEMEHHBIE BUJIBI; IPABHIIA
npeobpasoBanust ER-rarpamMmMel npeaMeTHON 00JacTH B cXeMy 0a3bl JaHHBIX;
SIIEMEHTBl PEJIMOHHON anreOpbl; MEXaHW3M KOHTPOIS LEIOCTHOCTH 0a3
JTAHHBIX; S3BIK 3alPOCOB M CHCTeMBbl coBpeMeHHBIX CYB/I; ManumynmupoBanue
naHHbIMM KOHKpeTHOM CVYBJ] u s3piku SQL; YMeTh: BBINONHATH aHAIM3
IpeIMEeTHOH 00JacTU M IIOCTAHOBKA 3a[a4d CO3JaHMS 0a3 DaHHBIX; CO37aBaTh
ER-nuarpamMmy mpenMeTHo# 0071acTH U COOTBETCTBYIOIIME el 0a3bl JaHHBIX B
koHKpeTHOi cpene CYB/l; 3anmceiBath 3ampockl B 0a3y IaHHBIX B BHIE
PETAMOHHBIX BBIPAXKCHHI U pealn30BbIBaTh MX Ha s3blke SQL mimm B BHzme




NPUIOKEHHH; HOPMHUPOBATH 000PYIOBAHHE KOHTPOJIS LIETOCTHOCTH 0a3 JaHHBIX
C HCIOJNB30BAHMEM  I0JIb30BATENBCKOTO HHTepdelica U HMHCTPYMEHTOB
koHkperHo# CYB/I; Biaers: NpakTHYeCKUMH HaBBIKAMH CO3IaHus 6a3 JaHHBIX
¥ MHOOPMALIMOHHBIX CHCTEM.

1. Prerequisites: Theoretical Foundations of Informatics

2. Post-requirements: Programming in SQL

3. Students form a basic understanding of databases, theory, and database models.
They will also be aware of the principles of conceptual database design. At the
end of the training, such operations as the development of applications with
database management systems, embedded and autonomous database
programming tools, database design automation will be performed.

5. Competence: Master the theoretical foundations of databases — the concepts
of data models, relational algebra, normalization and integrity constraints and
apply them in solving specific practical tasks; combine theoretical knowledge
with experience in the process of designing, structuring and optimizing databases;
perform basic operations (creation, processing, search and analysis) of data using
the SQL language; make professional decisions aimed at improving the efficiency
of Information Systems and ensuring data security

6. Expected results: As a result of studying the discipline, the student is required
to know: basic concepts and technology of database construction; domain
description models and domain structuring rules based on the entity-relationship
model (ER-models); classical relational data models and their modern types; rules
for converting domain ER diagrams into database schema; elements of relational
algebra; database integrity control mechanism; query language and modern
DBMS systems; data manipulation of a specific DBMS and SQL languages; Be
able to: perform domain analysis and set the task of creating databases; create an
ER diagram of the domain and its corresponding databases in a specific DBMS
environment; write queries to the database in the form of relational expressions
and implement them in SQL or in the form of applications; form database
integrity monitoring equipment using the user interface and tools of a specific
DBMS; possess: practical skills in creating databases and information systems.
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BIIKK
BJ/BK
BK/HS

GOKMT
3303
TKMGO
3303
TCMGO
3303

I'padukanbik
oObekTiepai
KOMITBIOTEPITIK
Mozenbaey
TEXHOJOTHSCHI
Texnonorus
KOMIIBIOTEPHOTO
MOZIETHPOBAHHS
rpapuuecKux
00BEKTOB
Technology of
compute rmodeling of
graphic objects

EmTtuxan
9K3aMeH
exam

TecT/test

1.IlpepexBu3uTTEpi: 3aTTap MHTEPHETI KOHE MOOHMIIB/II KOCBIMIIIAIAP
2. [ToctpexBusutTepi: MHTEMIEKTY a1l POOOTOTEXHHUKATIBIK JKYienep

3. HQHHiH MaKCaTbI: KOMHBIOTepJ'IiK MOJCIBACY TEXHOJIOTUAJIaPBIHBIH

MPUHLMNTEPI MEH TYPJIEpiH 3epTTey, O3IpJICHIreH MOAENBAEP/l iCKe achIpyIblH
sAicTepi MEH KypaJapblH TaH/Iay TEXHOJIOTHSIIAPBIH JKOHE KOMITBIOTEP/IE 9pTYpIi
rpaHKaIbIK 0OBEKTINEPIi IAMBITY TEXHOJIOTUSIAPBIH UTEpY.

4. Kpickama Ma3MyHBI: Oonamak KaciOu KbI3METTe KOOaIBIK-KOHCTPYKTOPJIBIK

SKYMBICTap/Ibl OPbIHAAY KE3iHAE KOMITBIOTEPJIIK Tpadyka KypalaapblH THIMAI
maiijanaHy YIIH KaXeTTi OiliM MeH TpaKTHKAaIbIK JaFibuiap KelleHiH
KaJIBINTACTHIPY OOJIBIN TaObLIAIBI

5. Kyssiperrimiri: KommbroTeprmik rpaduka MeH MOIETbACYAIH TEOPHSIIBIK

HEri3/iepiH ToxipuOene KolIaHa anajpl; yIneameMai rpadukaiblk oObeKTinep
xo0anay, BM3yalM3alusnay OkoHE aHMMalusyay OaphiChIHAA — 3aMaHAyd
Oarnmapnamanbik Kypanaapasl (AutoCAD, Blender, 3ds Max, SolidWorks sxone

T.6.) THIMJI TaiilanaHajpl; MOJICNB/CY HMPONECIHAE TEOMETPUSIIBIK, (PU3HKAIBIK

J)KOHE JCTCTHUKANIBIK IapaMeTpliepAiH ©3apa OallaHbICBIH eCKepim, Kocion
MIHJIETTEepI Ieme anaapl; rpadukaiblk opranapaa OOBEKTUIEpIl Kypy, eHIeY
’KOHE TYPIICH/IipY OOWBIHIIA MPAKTUKAIBIK JaFAbLIapbl MEHIepeli XKoHE oap Ibl
HAKThl MHXKCHEPJIK, QDXUTEKTYPAIIBIK KOHE FHUIBIMU jK00a1apa KoagaHabl.

6. Kyrinerin notmxke:. binyi kepek: nepOec KOMIbIOTEpIE ChI30AMEH JKYMBIC
icTeyniH Herisri Tocimuepid; TpadHKablK >KYMBICTapAbl OPBIHIAYABIH HETi3ri
TOCUIIEPIH MEHTepy.

AcanoBa X.C.,
JKAPATHLIBICTAHY
FBUIBIMIAPBIHBIH

Marucrpi,
ara OKBITYIIIBI




1. IlpepexBusutsl: HTEpHET Bemieil 1 MOOHIIbHBIE TEXHOIOTHU

2. IlocTpexBU3UTHI: VIHTEIIEKTyalbHbIe POOOTOTEXHUUECKUE CUCTEMBI

3. llemb [UCHMINIMHBL H3y4eHHE MPUHIMIOB U BUAOB  TEXHOJOTHI
KOMITbIOTEPHOTO MOJICIHPOBAHHS, OCBOCHHE TEXHOJOTMH BBIOOpa METOIOB M
CPeNCTB peanu3alyy pa3pabOoTaHHBIX MOJENed W TEXHOJOTHH pa3paboTKu
Pa3IMYHBIX IpaHIECKUX 00BEKTOB Ha KOMIBIOTEPE.

4. Kpatkoe coneprkanue: (GpOpMHpOBaHHE KOMIUIEKCA 3HAHHHA M MPAKTHYECKHX
HABBIKOB, HEOOXOAUMBIX I  I(P(HEKTHBHOrO  HCHOJIb30BAHHS  CPEICTB
KOMIIBIOTEPHOH Ipa)MKu IPH BBIIOIHEHUH NPOEKTHO-KOHCTPYKTOPCKHUX paboT B
Oynyuieit mpohecCHoHaNbHOM e TeNbHOCTH

5. KowmnerentHocts: IIpUMEHSATh Ha NPAKTUKE TEOPETHMYECKUE OCHOBBI
KOMIIBIOTEpHOH TrpaduKu ¥ MOAENHpoBaHHs; d(P(PEKTHBHO HCIOIH30BATh
coBpeMeHHbIe porpammusie cpeactsa (AutoCAD, Blender, 3ds Max, SolidWorks
u gp.) Ilpu mnpoekTHpOBaHMM, BU3yaIH3aLUM M AHUMALUM TPEXMEPHBIX
rpaduuecKux 00BEKTOB; IPHHUMATh BO BHUIMAHHE B3aHMOCBSI3b T€OMETPUICSCKUX,
(hU3MYECKUX U CTETHYECKHUX [IaAPAMETPOB B MPOLIECCE MOACIUPOBAHUS U PeIIaTh
npodeccHoHaNbHbIC 3a/la4H; UCIOIb30BaTh CPEACTBA BU3yalM3alid OOBEKTOB B
rpaduUecKX cpeaax BiIajeeT MPaKTHIECKIMH HaBBIKAMH CO3JaHHs1, 00paOOTKH U
peoOpa3oBaHus U IPUMEHSET UX B KOHKPETHBIX HH)KCHEPHBIX, aPXUTCKTYPHBIX U
HCCIIC/IOBATENBCKHX IIPOCKTAX.

6.0xHmaemMple pe3yabTaThl: 3HAET OCHOBHBIC IPHEMBI PAabOTHI C YEpTEeXOM Ha
HEPCOHAJIPHOM KOMIIBIOTEPE; OCHOBHBIC IIPUEMBI BBINOIHEHHUS TIpaduyecKux
pador.

1. Prerequisites: Internet of things and mobile technologies

2. Post-requirements: Intelligent Robotic Systems

3. The purpose of the discipline: the study of the principles and types of computer
modeling technologies, the development of technologies for choosing methods and
means of implementing the developed models and technologies for developing
various graphic objects on a computer.

4. Summary: formation of a complex of knowledge and practical skills necessary
for the effective use of computer graphics tools when performing design work in
future professional activities

5. Competence: Can apply the theoretical foundations of computer graphics and
modeling in practice; effectively use modern software tools (AutoCAD, Blender,
3ds Max, SolidWorks, etc.) in the design, visualization and animation of three-
dimensional graphic objects; take into account the interconnection of geometric,
physical and aesthetic parameters in the modeling process, solve professional tasks;
possess practical skills in creating, processing and transforming objects in graphic
environments and apply them in real engineering, architectural and scientific
projects.

6. Expected result: Know: basic techniques for working with a drawing on a
personal computer; basic techniques for performing graphic works.
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Kamrpikreiktan
OKBITYJIBIH d7IicTeMeci
Meroanka
JIUCTAHIIUOHHOTO
o0y4eHust

Methods of distance
learning

EmMTuxan
9K3aMeH
exam

Kasbama -
aypI3a
IIubcmenHo -
YCTHO Written
and oral

1. TIpepexBusntTepi: 3aTTap MHTEPHETI KOHE MOOWIBII KOCBHIMIIIANAp

2. [ToctpexBusutTepi: binim Oepyzaeri aiAUTHBTI TEXHOIOTHSIIAD

3. TonuiH Maxcathl: BiniM Oepy mporeciHe KalIbIKTBIKTaH OKBITYIbI CHT13Y,
KOMIIBIOTEPIIIK TeIeKOMMYHUKaLHsIIap 6a3achlH/Ia KAIIBIKTEIKTaH OKBITY XKyleci
YIIiH OKY MaTepuajblH YHBIMIACTHIPY, KAIIBIKTHIKTAH OKBITY 9/IiCTEMEC] Ke3iH/Ie
Kas3ipri 3aMaHFbl aKNapaTThIK-KOMMYHHUKALMSIIBIK TEXHOJIOTMsUTap/AbI HafiaanaHy
JIaF(bUIapbIH KaJBIITacThIPY, KAIIBIKTBIKTaH OKBITY Kyhecinae
MyJIbTHMEIHSIIBIK JK0batap xacay

4. Ksickama Ma3MyHbI: KallIbIKTBIKTaH OKBITY TapHXbl, KAIIBIKTBIKTaH OKBITYFa
apHaJFaH THPJI OHJANH Iu1aThopManapAblH epeKIIeTiKTepi MeH apThlK HeMece
KEMIIIiH TYCTaphlH aTall Ty, OHbIH iminae Zoom, Google Meet, Facebook rooms,
Mail.ru opramapsIHbIH KOCBIMIIATAPBL.

JocxkanoB B.A.,
IL.F.K., aFa OKBITYIIBI




5. Kyssiperriniri: KambIKTBIKTaH OKBITY/BIH TEOPHSUIBIK KOHE JICTEMEIK
Heri3aepiH KociOM [eHrelife MEHrepim, ojapAbl TIXipubene THIMIAI KoiiaHa
anajpl; OHJIAMH JKOHE apanac OKBITY IUIaT(GOpMaIapblHBIH MYMKIHIIKTEPiH
TaJIjian, oKy IPOLIECiH YHBIMIACTBIPY/Ia HETi3/IeNreH MeJaroruKaiblK MemimMaep
KaObUTIAiabL, LUQPIBIK OiniM Oepy opTacklHIa OKY MaTepHaiiapbiH xobajay,
WHTEPaKTHBTI TalChIpMalap MeH Oaraiay KypaidapblH JalblHIayna ONesi
oflicTeMeNiK TOCUIAEePl KONAaHa Ibl; KAIIBIKTBIKTAH OKBITY KEe3iH/Ie TybIHIAUTHIH
MEArOrHKAIIBIK JKOHE TEXHOJOTHSUIBIK Macesenepai KociOu TypFbiaa LIeMi,
OLTIM amynIbUIApABIH OKY MOTHBAIMSCHI MEH ©3apa OpPEKETTECYiH apTThIpyFa
OaFpITTAIIFAaH MHHOBALMSUIBIK, ISHIIMICD YCHIHA/IBI.

6. Kyrinerin HoTmke: KalIbIKTBIKTaH OKBITY >KaFiallblHIaFbl HHGOpPMATHKA
IIOHIHIH OOJNBICTAapBIHAA, KAMIBIKTHIKTAaH cabak Kyprisy IaTdopMaaapblH
naiiiana OThIPbII, OimiMIepIi KOIIaHy.

1. ITpepexBu3uThl: IHTEpHET Belieii 1 MOOHIIBHBIC TEXHOJIIOTHU

2. ITocTpeKBU3UTHI: AIJIUTUBHBIE TEXHOJIOTHH B 00pPa30BaHUU

3. Leny aucuuminnsl: GPopMUpOBaHUE HABBIKOB HCIIOIb30BAHUSI COBPEMEHHBIX
NHOPMALMOHHO-KOMMYHHUKAIIMOHHBIX ~ TEXHOJIOTHI pu BHEIPEHUH
JUCTAHLIMOHHOrO 00y4eHHs B 00pa3oBaTelbHBIA MPOLECC, OpraHU3aLMU
yueOHOro Marepuasia Juisi CHCTEMbl JMCTAHLIMOHHOrO OOyuyeHus Ha 0ase
KOMIIBIOTEPHBIX TEJICKOMMYHUKALUH, METOJUKU IHUCTAHIIMOHHOIO OOY4YEHHS,
CO371aHUs MyJIbTHMEIUIHBIX IPOEKTOB B CUCTEME JUCTAHLHOHHOTO 00y4eHUs
4. Kpatkoe conepsxanue: VIcTopus JUCTaHIIMOHHOTO 00y4YeHUsl, 0COOEHHOCTU U
HEJOCTaTKH OHJIAHH-IIATGOPM UL AWUCTAHIMOHHOTO OOYyYeHHs, BKIIFOYAsS
Zoom, Google Meet, Facebook rooms, Mail.ru npiiosxeHus: LEHTPOB.

5. KomnereHuun: Biageer TeopeTHUeCKMMH U METOAUYECKMMH OCHOBaMU
JIICTAaHIIOHHOTO OOyd4eHHs Ha Npo(eCCHOHATEHOM YpPOBHE H I (EeKTHBHO
MPUMEHSIET HX Ha PaKTHKE; aHATH3UPYET BO3MOXKHOCTH OHJIAHH W CMEIIAHHBIX
o0yyaromux mathopM 1 IPUHUMAET 000CHOBAHHbIE MEJArOTUUECKHE PEIICHHS
B OpraHmM3amyy y4eOHOTrO TIpomecca; HCIONb3yeT apryMEeHTHpPOBAaHHEIC
METOIMYECKHE MOAXO0/bI K IPOSKTUPOBAHHIO YUEOHBIX MaTEPHAIIOB, IIOJJTOTOBKE
MHTEPAKTHBHBIX 331aHUH U OLIEHOYHBIX CPEACTB B LU(POBOH 00pa3oBaTeIbHOM
cpene; NPO(GECCHOHANBHO pelIaeT IIefarorudeckie M TeXHOJIOTHUYECKHe
po0OIeMbl, BOZHHMKAIOIIUE MY UCTAHIMOHHOM OOYYeHHH, W IIpeajaract
MHHOBAIL[IOHHbIE PEIICHNs, HAMIPpaBICHHbIC Ha MOBBIIICHHE Y4eOHOH MOTUBAIIHU
1 B3aHMOJEHCTBUSI 00yJaIOIHXCSL.

6. OxumaeMble pe3yibTaThl: NPHMEHEHNe 3HaHUH B 00nacTH MH(OpPMATHKU B
OKCTPEMAJbHBIX YCIOBHAX OOY4eHHUs, C HCIONb30BAHHEM AUCTAHIHOHHBIX
1aT(hopM BeCHHS 3aHSITHIL.

1. Prerequisites: Internet of things and mobile technologies

2. Post-requirements: Additive technologies in education

3. The purpose of the discipline: Formation of skills of using modern information
and communication technologies in the implementation of distance learning in
the educational process, organization of educational material for a distance
learning system based on computer telecommunications, distance learning
methods, creation of multimedia projects in the distance learning system

4. Summary: History of distance learning, features and disadvantages of online
platforms for distance learning, including Zoom, Google Meet, Facebook rooms,
Mail.ru applications of the centers.

5. Competence: Master the theoretical and methodological foundations of
distance learning at a professional level and can effectively apply them in
practice; analyze the capabilities of online and blended learning platforms and
make informed pedagogical decisions in the organization of the educational
process; apply evidence-based methodological approaches to the design of
educational materials in a digital educational environment, the preparation of




interactive tasks and assessment tools; professionally solve pedagogical and
technological problems arising in distance learning, offer innovative solutions
aimed at increasing the motivation and interaction of students in learning.

6. Expected result: the application of knowledge in the field of computer science
in extreme learning conditions, using remote platforms for conducting classes.
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I/IHTBJ'IHGKTyaJ'II[I)I
POOOTOTEXHUKAIIBIK
Kyhenep
I/IHTBJ'IHGKTyaJ'II)HBIC
poboTOTEXHUYECKUE
CHUCTCMBI

Intelligent Robotic
Systems

Emtuxan
9K3aMEH
exam

Kazbarma -
aypI3IIa
ITubcmenno -
YCTHO written
and oral

1. IIpepexBusurrepi: PoboroTexnnka Herizaepi

2. TloctpekBusuTTepi: OHAIPICTIK-NEAATOTUKAIBIK  HEMECE THIUIOM aJlIbl
HPAaKTUKA

3. TlonHin wMmakcatel: IIoHHIH MakcaThl-)KacaHIbl HHTEIUICKTTI KOJIIAHATHIH
KOMIIBIOTEPIIIK XKyHelaepai KoJiaHyFa yHpeTy, aBTOHOMIbI poOOTTap MEH ajam
MeH poOOTTap/blH ©3apa dPEeKeTTeCyi CalachIHAAFbl 3epTTeyiep Typasbl TYCIHIK
6epy, pOOOTOTEXHMKAIBIK KYPBUIFBUIAPIBIH OaraapiaMaiblK jKacaKTaMachIMEH
JKoHe OariapiiaManay TilIepiMeH TaHbICTBIPY.

4. Kpickanra Ma3myHsl: KypcTa HHTEIUIEKTYalAbIK JKYienepaid Teopus Herizaepi
cumarTanagsl: OlmiMal yChIHY, ImemriMpepai Taly omicTepi. OIEKTPOHIBIK
JKy#tenepi KypyablH oIiCHAMACHI JKoHEe MbICaIaapbl Oepineni. beitHenepai oKy mbH
TeopHs Heri3mepi JkoHe OeiHenepAi OKYIObIH Kyitenepi KapacThIpbLIAIbL.
P0o6GOTOTEXHUKAIIBIK TAIChIPMaIap bl MCIIY/IiH TEOPHs HETi31epi, TeXHOIOTHSUIBIK
amMalapAbl OpbIHIAY KE3iHJE JKacaHIbl MHTEIUICKT HEri3epiH Koca OTBIPHIIL
OHJICTICTIH Ka3bIKTHIK CalachlH AHBIKTAY, KHPAEI jKa3bIKTBIKTAp/bl afiKbIHAAY A
TEOMETPHSUIBIK [TapaMeTpIIepi aHbIKTAY.

5. Kyssiperriniri: bitim amymisr HHTEIIEKTYa bl POOOTOTEX HUKAIBIK JKYHenep i
TEOPHSUIBIK HETi34EePiH KOHE OJApABbIH KYPBUIBIMIBIK KOMIIOHEHTTEPIH MEHIepil,
oylap/ibl TOKIpUOene KojJaHa ayajbl; poOOTTApIbIH HAaBUralMACHI, Oedimuenyi
JKoHe epbec mrenriM Kadbuiaay mpoLecTepin YibIMIACTHIPY/a TEOPHSIIBIK O1TiMiH
KoCciOM MIHACTTEpAl IIenryre OaFbITTAiibl; AIrOpUTMAEpAl skobamay MeH
Oafapiamanay — apKbUIbl  Kypaeli  poOOTTBIK — JKYHENIepIiH  KYMBICHIH
OHTaWIaH/ABIPAJIbL; OHAIPICTIK, OLTIM Oepy JKoHE FHUIBIMH OpTaJia MHTEIUICKTYal bl
POOOTTHIK MIEMiMIep i icke acbIpy OapbICHIHIA HIDKCHEPIIK KOHE aHATUTHKATIBIK
oliyiay KaOLIeTTepiH THIMII KOIJaHa bl

6. Kyrinerin Homwke: Kypaeni »Xa3bIKTBIKTap/bl OHACY Ke3iHIE >KacaHbl
MHTEIUIEKT SJIEMEHTTEPIMEH apHaiibl po0O -CTaHOKTap/ bl OacKapy *KyHeciH Kypy.
Op Typii MakcaTTaFbl 3HATKEPIIK Kyienepai Kypynaa 3HATKEpIIK KyHenepmiy
KOHIICTIMSCHIH KOJIIaHyFa CTyACHTTEPIi JalbIH/AY.

1. IIpepexBu3utsl: OCHOBBI POOOTOTEXHHKA

2. ToctpexBusutsl: [1pon3BOACTBEHHO-NIEAATOTHYECKAs WIH NPEATUIIOMHAsS
MpaKTUKa

3. Lens mucnumuiveb: L{enb QUCHUIUINHEL - HAYIUTh IPHMEHITh KOMIIBIOTEPHEIE
CHCTEMBI, KOTOpbIE HCHOJIB3YIOT HCKYCCTBEHHbIN UHTEIIEKT, JaTh IPEACTaBICHHS
00 HccleoBaHMsX B 00J1aCTH aBTOHOMHBIX pOOOTOB U B3aMMOACHCTBYS YEIOBEKa
U poOOTOB, O3HAKOMHTH C TPOrPAMMHBIM OOECHEUEHHEM H  SI3BIKAMH
IIPOrPaMMHUPOBAHHS POOOTOTEXHUUECKUX YCTPOHCTB.

4. KpaTtkoe coxmepkaHHe: B Kypce ONHCBIBAIOTCS  OCHOBBI  TEOPHH
WHTEIUIEKTYaIbHBIX CHCTEM: W3JI0KCHHE 3HAHWH, METOABl IIOMCKA PELICHHIL.
Jlaercst MeTomoNOTHsI M HPHMEPHl IIOCTPOCHHS JJIEKTPOHHBIX  CHCTEM.
PaccMaTpuBaloTCsl OCHOBBI TEOPHH UYTEHUS] BHJIEO M CHCTEMBI YTCHHS BHJEO.
OCHOBBI TEOpPUHM pEIICHUs] POOOTOTEXHWYECKUX 3a/ad, BKIIOYAs OCHOBBI
UCKYCCTBCHHOTO HHTEUIEKTa IPU BBIIOTHEHHM TEXHOJOTMYECKUX HPHEMOB.
ompereneHue  kadecTBa  oOpabaThIBaeMOM — IUIOCKOCTH,  ONpEACICHHE
TEOMETPHUYECKHIX apaMeTPOB IPH ONPEIeICHHH CIIOKHBIX IIOCKOCTEH.

5. KowmmnerentHocts: OOywarommiics CMOXET OBJIAJETh TEOPETHYECKUMHU
OCHOBAMH MHTEIUICKTYaTbHBIX POOOTOTEXHHUECKHX CHCTEM U HX CTPYKTYPHBIMU
KOMIIOHCHTaMH U NPUMEHUTh MX Ha IPAKTHKE, HANPaBHTh CBOHM TEOPETHUECKHUE
3HaHWs B OPraHU3AIMU MPOLECCOB HABUTALMH, AJANTAMU U CaMOCTOATEIEHOTO
OPUHATHSL  pelIeHHH poOOTaMH Ha pemeHHe NpodecCHOHANBHBIX 3amad;

Mycarynosa I".I11.
JKapaTbUIbICTaHY
FBUTBIMAAPBIHBIH

Marucrpi,
ara OKbITYIIIBI




ONTHMM3HPOBATh PAOOTy CIOXKHBIX POOOTH3UPOBAHHBIX CHCTEM IOCPEICTBOM
HPOCKTUPOBAHUS M IPOrPAMMUPOBAHUS AJITOPUTMOB; NPUMCHSATh HH)KCHEPHBIC
TEXHOJIOTHH B MPOLECCE pEaIn3aliy HHTEIUICKTYaJbHBIX POOOTH3MPOBAHHBIX
pelieHnit B NPOM3BOJACTBEHHOH, 0Opa3oBaTeNbHOW UM HAy4yHOH cpene; H
9 HEKTHBHO HCTIONB3YeT aHATUTUYECKOE MBILUICHHE.

6. Oxumaemble pe3yJIbTaThl: CO3MAHHE CHCTEMBI YIIPABICHHS CIELHATbHBIMI
pobO-CTaHKaMU € 3JIEMEHTAMH HCKYyCCTBEHHOTO HHTEIUICKTa IIpH 0OpadoTKe
CIIOJKHBIX IUIOCKOCTeH. IlOAroTOBKA CTYIEHTOB K MNPUMEHEHHIO KOHILEMIUI
HHTCJUICKTYQJIBHBIX ~ CHCTEM [PH  CO3JaHMM HHTC/UIEKTYalbHBIX  CHCTEM
PA3IMYHOIO Ha3HAYCHHUSI.

1. Prerequisites: Fundamentals Of Robotics

2. Post-requirements: Industrial-pedagogical or pre-graduate practice

3. The purpose of the discipline: The purpose of the discipline is to teach how to
use computer systems that use artificial intelligence, to give ideas about research in
the field of autonomous robots and human-robot interaction, to familiarize with
software and programming languages of robotic devices.

4. Summary: the course describes the basics of the theory of intelligent systems:
the presentation of knowledge, methods of finding solutions. The methodology and
examples of the construction of electronic systems are given. The basics of the
theory of video reading and video reading systems are considered. Fundamentals
of the theory of solving robotic problems, including the basics of artificial
intelligence when performing technological techniques. determination of the
quality of the processed plane, determination of geometric parameters when
determining complex planes.

5. Competence: The student will be able to master the theoretical foundations of
intelligent robotic systems and their structural components and apply them in
practice; direct theoretical knowledge to solving professional tasks in organizing
the processes of navigation, adaptation and independent decision-making of robots;
optimize the operation of complex robotic systems through the design and
programming of algorithms; effectively apply engineering and analytical thinking
skills in the implementation of intelligent robotic solutions in the industrial,
educational and scientific environment.

6. Expected result: creation of a control system for special robot machines with
artificial intelligence elements when processing complex planes. Preparation of
students for the application of the concept of intelligent systems in the creation of
intelligent systems for various purposes.
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OCHOBBI and oral MeXaTpoHHWKa OoibIHIIA (YHIAMEHTANIbl TPHHIMITEPIl JKOHE HeTI3ri ara OKBITYILIBI

POOOTOTEXHUKH
Mechatronics and
fundamentals of
robotics

TyciHikTepai  Oepy,  MeXaTPOHMKAIBIK  KYPBUIFBUIAPBIHBIH  aTKapyIIbl
MeXaHHU3MEpPiH 3epTTey OB TaObUIa B!

4. KpicKkaiia Ma3MyHBI:

5. Kysbiperriniri: MexaTpOHUKAIBIK KOHE pOOOTOTEXHUKABIK KyHenepaiH
KYPBUIBIMIBIK 3JIEMEHTTEPiH (MEXaHUKAJIBIK, JJIEKTPIIIK, JJIEKTPOH/IBIK KOHE
OargapaaMablK MOIYIbAEP) TEOPUSUIBIK TYPFbIIA MEHIEPIIl, OTapabl
TOXIpuOeae KongaHa anajbl; CEHCOpIap, JKETEKTep jkoHe OacKapy xyienepi
HETi3iH/le aBTOMATTaHIbIPBUIFaH KYPBUIFBUIAPBI XK00aay XKoHe KYpacThIpy
JIaFABUIAPBIH UTepeli; MHKEHEPIIIK €CeNTep/il MIEIIyaAe MOJIEIbALY,
Oarapiamaray xoHe 0acKapy SJicTepiH THiIM/I MaiianaHa/ibl; OHIIPICTIK )KOHE
OKY-TIPaKTHKAJIBIK MiHACTTEP i OpbIHIayJa POOOTOTEXHUKAIIBIK XKYHenepIiH
JKYMBIC IPHHIUITEPiH TOKIPUOSMEH YIITACTHIPHIN, HHHOBAIHSIIBIK
WH)KEHEPJIIK Olyiay KaOlIeTiH JaMbITa bl




6. Kyrinerin Hotmke: [ToHIi OKbIN — YilpeHy HOTHIKECIH/IE CTYACHTTEPAIH
TYCiHIKTEpi OOIyBI THIC:

- poOOTOTEXHHKA JXKOHE MEXaTPOHKKA OOWbIHIIA (yHIaMEHTAIIBI IPUHLIITED
MEH HETi3ri YFbIMAAp Typaibl;

- POOOTOTEXHUKAIBIK JKYHenepaiH Heri3ri MeXaHHKabIK, YJICKTPOHBIK HKIHE
KOMITBIOTEPITIK KypayIIbLIapsl TYpaibl.

binyi tuic:

- KOJI1aHOAIIBI FBUIBIM PETiHAE POOOTOTEXHUKAHBIH POIIIH jKoHe Oacka
FBUIBIM/IAP apachIHAAFbl OPHBIH, aMy TaPUXbIH;

- poOOTOTEXHUKAIBIK JKYHEIepIiH KYMBIC iCTey KaFu/anapblH )oHe KOJJaHbLTY
CaJlachlH;

- pOOOTOTEXHUKAIBIK XKYHENepIiH Heri3ri MeXaHUKaIIBIK, JJICKTPOHIBIK JKOHE
KOMITbIOTEPIIIK KypayIlIbUIapbIH;

- pOOOTOTEXHUKAJIBIK JKYHEIepIiH Tanaybl >KOHE CHHTE3IHIH 9J1iCHAMAaJIbIK
HETI3iH;

- poOOTOTEXHUKAHBIH JJaMy NEPCIIEKTHBAIAPbl MEH TCH/ICHIHSIAPbIH;

- anplHFaH OacTankel OiTiMAIL apanac MOHAEPAl OKy Ke3iH/e maiaanana Outyi.
Icreit Oinyi Tuic:

- poOOTOTEXHUKAJIBIK JKYHeIep i Taiayabl )KoHe CUHTE3ACYi;

- OHEPKACIMNTIH TYpIi cananapblHaa POOOTTAIFAH TEXHOIOTHSIIBIK KeeHAep i
KYpy/b;

- poGoTTapblH KHHEMATUKAChl MCH MHAMUKACBHIHBIH MAaTEMATUKAIIBIK
CHIIATTAMACHIH;

- TEXHOJIOTHSUIBIK, IIPOLIECTEP/Ii POOOTTAHIBIPY/IBI.

Heneny xepek:

- poOOTOTEXHUKAJIBIK JKYHeIep i Tanay sKoHe CHHTC3/IeY JaF/bIChIH;

- OHEPKACINTIH TYpIIi cajaiapblHaa POOOTTaIFaH TEXHOIOTHSUIBIK, KEIIeHAep/Ii
KYpY JaFIbIChIH;

- poboTTapAbIH KHHEMATHUKAChl MCH IMHAMHUKACBIHBIH MaTEMATHKAIIBIK
CHITATTAMAChIH JKacay [[aFIbIChIH.

1. IIpepexBusnTbl: OCHOBBI POOOTOTEXHUKHI

2. IToctpexBu3uTHL: [IpOM3BOICTBEHHO-TIEIArOTHYECKAsl HIIU HPETHIUIOMHAsI
MPaKTUKa

3. Henp quctmmumussl: Lenbio aucuuminasl "MexaTpoHuka' sBisercs nepenadya
CTyIeHTaM (DyHJAaMEHTAIbHBIX HPHHIMIIOB ¥ OCHOBHBIX MOHATHH MO
MEXaTPOHUKE, W3YYCHHE WCIONHUTEIBHBIX MEXaHH3MOB  MEXaTPOHHBIX
YCTPOWCTB.

4. Kparkoe cozeprxanue:

5. Kommerentuu:

Bnaners TeOpeTHMYECKMMHM M INPUMEHSTh HAa MPAKTUKE KOHCTPYKTUBHBIE
9JIEMEHTBl MEXaTPOHHBIX ¥ POOOTOTEXHHYECKHX CHCTeM (MEXaHHYECKHe,
9NIEKTPUYECKHE, DICKTPOHHBIE M MPOrpaMMHBIC MOJYJIHN); BJIAJETh HABBIKAMHU
MPOCKTUPOBAHUSI M KOHCTPYHPOBAHUS aBTOMATHU3MPOBAHHBIX YCTPOWCTB Ha
OCHOBE JJaTYMKOB, IPUBOJIOB U CUCTEM YIpaBJIeHNs; 3G (HEeKTHBHO HCTIONB30BATh
METO/Bl MOJICITUPOBAHNS, NMPOIPAMMUPOBAHMS M YIPABICHUS NPH DPELICHUH
WHKEHEPHBIX  3aJa4; TMPUMEHSATb POOOTOTEXHUYECKYI) TEXHUKY IpH
BBITIOJTHEHUY NIPOU3BOJICTBEHHBIX U YYEOHO-TIPAKTHYECKUX 3aJad COBMEIIAeT
NPUHIMIBL  pabOTBl CHCTEM C TPAKTUKOH, pa3BHBaeT HHHOBAIIMOHHOE
WH)KEHEPHOE MBIIITICHHE

6. OxuaeMele pe3ynbTaThl: B pe3ynbpTraTe M3ydeHWs NUCLUIUIMHBI CTYICHTHI
JIOJDKHBI IMETh NPEICTaBIICHUE:

- 0 (GyHIAMEHTAIBHBIX MPUHIMIIAX 1 OCHOBHBIX MOHATHAX 1O POOOTOTEXHUKE U
MEXaTPOHUKE;

- 00 OCHOBHBIX MEXaHHYECKHX, JICKTPOHHBIX ¥ KOMIIBIOTCPHBIX KOMIIOHEHTAaX
POOOTOTEXHUYECKUX CHCTEM.




JloyokeH 3HaTh:

- pOJb POOOTOTEXHHKU KaK MPUKIIAIHON HAYKH U MECTO CpenH APYTHX HAyK,
HCTOPHIO Pa3BUTHS;

- mpaBwia (QYHKUHOHHPOBAHHS M 00JIACTH MPUMEHEHHS POOOTOTEXHHUYECKUX
CHCTEM;

- OCHOBHBIC MEXAaHHYECKUE, DJICKTPOHHBIE M KOMIIBIOTEPHBIC KOMIIOHEHTBI
POOOTOTEXHUUECKUX CHCTEM ; ;

- METOJIOJIOTMYECKHE OCHOBBI aHATIM32 U CHHTE3a POOOTOTEXHHIECKHX CUCTEM;

- IEPCIEKTHBBI U TEHJICHIIMU Pa3BUTHS POOOTOTEXHUKH;

- yMEHHE WCHOJIb30BaTh IIOJyYCHHbIC HAaYalbHbIC 3HAHHUSA OPH H3yICHUH
CMEKHBIX AUCLHILTHH.

Yw™mers::

- aHaJIM3 U CHHTE3 POOOTOTEXHUUYECKHX CHCTEM;

- co3faHue POOOTH3MPOBAHHBIX TEXHOJOTHYECKHX KOMIUIEKCOB B Pa3iHYHBIX
OTPACIISAX IPOMBIIUICHHOCTH;

- MaTEeMaTHYECKOE OMHUCAHNE KHHEMATHKH 1 AUHAMUKH POOOTOB;

- poOOTU3ALHSI TEXHOIOTHIECKHX IPOLIECCOB.

JIo/KeH BIaJeTh:

- HABBIKM AHAITM3a U CHHTE3a POOOTOTEXHUUYECKHX CHCTEM;

- HaBBIKH CO3[AHUS POOOTH3UPOBAHHBIX TEXHOJOTHYECKHX KOMIUICKCOB B
Pas3INYHBIX OTPACIISAX TPOMBIIUICHHOCTH;

- YMEHHE COCTABJIATh MATEMATHYECKOE ONHMCAHME KHHEMATHKH U JHUHAMHUKHU
po6oToB.

1. Prerequisites: Fundamentals Of Robotics

2. Post-requirements: Industrial-pedagogical or pre-graduate practice

3. The purpose of the discipline: The purpose of the discipline" Mechatronics " is
to give students fundamental principles and basic concepts of mechatronics, to
study the executive mechanisms of Mechatronics devices.

4. Summary:

5. Competence: Will be able to theoretically master the structural elements of
mechatronic and Robotic Systems (Mechanical, Electrical, Electronic and
software modules) and apply them in practice; master the skills of designing and
assembling automated devices based on sensors, actuators and control systems;
effectively use modeling, programming and control methods in solving
engineering problems; develop innovative engineering thinking, combining the
principles of operation of robotic system.

6. Expected result: As a result of studying the discipline, students should have an
idea:

- on fundamental principles and basic concepts in robotics and mechatronics;

- on the main mechanical, electronic and computer components of robotic
systems.

Must know:

- the role of robotics as an Applied Science and its place among other sciences,
the history of development;

- principles of operation and application of robotic systems;

- basic mechanical, electronic and computer components of robotic systems;

- methodological basis for the analysis and synthesis of robotic systems;

- prospects and trends in the development of robotics;

- be able to use the acquired primary knowledge in the study of mixed
disciplines.

Be able to:

- analysis and synthesis of robotic systems;

- creation of robotic technological complexes in various industries;

- mathematical description of the kinematics and dynamics of robots;




- robotization of technological processes.

Must own:

- skills of analysis and synthesis of robotic systems;

- skills in creating robotic technological complexes in various industries;

- skills in creating mathematical descriptions of kinematics and dynamics of
robots.
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EmTuxan
9K3aMeH
exam

Tect/test

1. TlpepexBu3uTTepi: 3aTTap HHTEPHETI KOHE MOOHIIBI KOChIMILIATIAp

2. TloctpexBu3urTepi: OHIIpiCTIK-EAArOTUKANbIK HEMece AUIIIOM ajbl
HPAaKTUKA

3. Ilomnin Makcatsl: Kypc Oonmamiak MyraxiMIepaiH opTYpii MakKcaTTarbl
UHTEIUIEKTYalnabl JKylenepai Kypy TEOpHsCHl MeH ToXipHOeciHiH Kasipri
JKaFaiibl Typajbl TYTac Ke3KapachlH JambITyra OarbiTTanraH. CTylneHTTepre
OepineTiH MYMKiHAIK:aJaMHBIH HHTEIUICKTYaJIbIK iC-OpPEKETiH KOMIIBIOTEPIIiK
MOJICNBCY/IIH KOJIIaHOaJ bl €CENTEPiH MICITy YIIiH OUTIMIl KOpCeTyIiH apTypIi
YJIrijepiHe caubICThIpMAaIbl TaJAay jKacay; JOTHKAJIbIK XKoHEe (QYHKIMOHAIIBIK
Garqapiamanay Tinaepinae 6iTiMal YChIHY MOIebAEpiH (0IapIblH CHMOUO3BIH
Koca alFaHJa) eHridy; 3amMaHayn Oardapiamanay Kypajjapsl MeH
TEXHOJIOTHSUIAPBIH KOJIJaHy.

4. Kpickama Ma3myHbI: JKacaH/abl MHTEIIEKT TYCIHITI MEH Tapuxsl, Oimimuii
OeliHerney oaicTepi, i3/ey aIrOpUTMICpPi, Caparibl JXKyhenep, TaOuFu Tijal
OHJIEYIIH HEeri3aepi, YiIri TaHy MEH IenriM Kabbuiaay oaicTepi.

5. Kyseiperrimiri:  BimiMm  amymsl  jkacaHmbl — MHTEUIEKTTIH — HETi3ri
TY)XBIPIMJIAMaNapblH, dAicTepi MEH OaFbITTapblH MEHIepill, OChI CallajiaFbl
OlmiMiH e3airiHeH Jkerinaipyre KabimerTi OOMaabl; MAIIMHAIBIK OKBITY,
HEUPOHIBIK JKeITiyiep, capanTaMaiblK JKYHenep KOHE IepeKTepiai oHIey
ITOPUTM/IEp] Typaibl OLNiMIH TepeHIeTy YILIIH aKmaparTsl o3 OeTiHie i3ney,
TaJ/ay XKOHE Urepy JaF/blIapbIH KalbIITACTHIPAIBI; XKaHa TEXHONOTHSIAP MEH
WHHOBALMSJIBIK [IENTIMACP/l 3epTTeY apKbUIbl KOCIOM KOHE FBUIBIMH JJAMYBIH
Y3JiKci3 sKarFacTeIpyFa Oeffimienei; e3/riHeH OKyFa, TaKipruoe xKacayFa xKoHe
’kaHa OUTIMIII MpaKTHKaaa KOJNJaHyFa OarbITTalFaH JaepOec OKy CTpaTEerusiChiH
JTaMBITAJIBI.

6. Kyrinerin votimke: CTyI€HT KacaHIbl HHTEIUIEKTTiH HETi3T1 NPUHIMNITEPiH
MeHrepeai, KapanaiibiM Al xyiienepin jxo0amaiabl xaHe oapbl Taxipudene
KOJIIaHa aJlajibl.

1. TIlpepexBusutbl: UHTEpHET Belel 1 MOOMIIBHBIE TEXHOIOTUH

2. ToctpexBusutsl: [IpOM3BOACTBEHHO-ITEATOTHIECKAS UITH MTPEIIUILIIOMHAS
IPaKTHKa

3. Uens mucummmmusl: Kypc HampaBieH Ha (opMHpoBaHUsI Y OyaymImx
YUHUTENeH 1ETOCTHOTO MPEICTABICHHUSI O COBPEMEHHOM COCTOSHHU TEOPUH
MPaKTUKH TTOCTPOCHMSI MHTEIUIEKTYaJbHBIX CHCTEM Pa3MYHOr0 Ha3HAUYCHHSI.
CTyAeHTbl MOTYT: BBINOJHATh CPABHUTEIBHBIA aHAIM3 PA3IMYHBIX MOJEICH
MPEACTAaBICHUS 3HAHUI IS PEUICHHs NPUKJIAJHBIX 3a/1a4 KOMIIBIOTEPHOTO
MOJICTIMPOBAHHS HHTEIUICKTYaJIbHOH IEsATENbHOCTH YeI0BEKa; Peaan30BBIBATH
MOJIENY NPE/ICTaBICHHS 3HAHUH (BKJIIOYAsi UX CUMOMO03) Ha S3bIKaX JOTHYECKOTO
u  (QYHKIMOHAJIBHOTO  IMPOrPaMMHUPOBAHMS; INPHUMEHSATh  COBPEMEHHBIE
HHCTPYMEHTAIBHBIE CPEICTBA ¥ TEXHOJIOTHH IPOrPAMMUPOBAHYSL.

4. Kparkoe comepkaHHe: MOHATHE M MCTOPUSI UCKYCCTBEHHOTO MHTEIJICKTA,
METOJIbI MPEACTABICHUS 3HAHUH, aJrOPUTMBI MOMCKA, SKCIIEPTHBIE CHUCTEMBI,
OCHOBBI 00pPa0OTKH €CTECTBEHHOT'O SI3bIKa, METOJIBI PACIIO3HABAHUS 00pa3oB U
TIPUHATHS PELICHUH.

5. Kowmmnereniuu: OOydaromuiicss OBIaJEeT OCHOBHBIMH KOHICTIIIHAMH,
METOlaMH ¥ HAIpaBJICHUSIMH VCKYCCTBEHHOTO WHTEIUICKTa H  CMOXET
CaMOCTOSITENIbHO COBEPIICHCTBOBATh CBOM 3HAHUsI B 9TOM 00JaCTH; IPUOOPETET

Antumos MK, PhD,
ara OKBITYILIbI




HaBBIKM CaMOCTOSATENIBHOTO IMOMCKA, aHAIM3a M YCBOCHHS MH(OPMAaLHUU IJIs
yIiIyOJIeHus 3HaHWIl O MAlIMHHOM OOY4eHHHU, HEHPOHHBIX CETSX, SKCIIEPTHBIX
cUCTeMaX UM  aJropuTMax o0paOOTKM  JaHHBIX; IPOJODKHT  CBOE
npodecCHOHANIBHOE M Hay4YHOE Pa3sBUTHE ITyTEM H3y4EHHUs HOBBIX TEXHOJIOTUH
U VHHOBALMOHHBIX pELICHHH aJanTHpyeTcs; pa3padaThIBacT CTPATErHIO
CaMOCTOSTEILHOIO 00y4eHNs, HAIIPaBJICHHYIO Ha CAMOCTOATENbHOE 00yUeHHe,
9KCIIEPUMEHTHPOBAHNE U IPHMEHEHUE HOBBIX 3HAHUHI Ha MPAKTHKE.

6. Oxxugaemble pe3ysbTaThl: CTYJCHT OCBaWBAaeT OCHOBHbIC mpuHUuUIBI U,
CIOCOOEH TPOEKTHPOBATh MPOCTEHINNE HHTEIUIEKTyalbHbIE CHCTEMBl U
HPUMEHATh UX Ha IPAKTHKE.

1. Prerequisites: Internet of things and mobile technologies

2. Post-requirements: Industrial-pedagogical or pre-graduate practice

3. Purpose of the discipline: The course is aimed at forming a holistic view of
the current state of the theory and practice of building intelligent systems for
various purposes among future teachers. Students can: perform a comparative
analysis of various knowledge representation models to solve applied problems
of computer modeling of human intellectual activity; implement knowledge
representation models (including their symbiosis) in logical and functional
programming languages; apply modern programming tools and technologies.

4. Summary: concept and history of artificial intelligence, knowledge
representation methods, search algorithms, expert systems, basics of natural
language processing, methods of pattern recognition and decision-making.

5. Competence: The student will be able to independently improve his
knowledge in this area, mastering the basic concepts, methods and directions of
artificial intelligence; form the skills of independent search, analysis and
assimilation of information to deepen his knowledge of machine learning, neural
networks, expert systems and data processing algorithms; adapt to the
continuous continuation of professional and scientific development through the
study of new technologies and innovative solutions; develop an independent
learning strategy aimed at self-learning, experimenting and applying new
knowledge in practice.

6. Expected result: the student will master the fundamental principles of Al,
be able to design simple intelligent systems, and apply them in practice.

23

BIVTK
BJ/KB
BD/CC

Zh! 4210
114210
Al 4210

Heiipons! xeminep
(coursera)
Heiiponnsie cetu
(coursera)

Neural networks
(coursera)

EmMTtuxan
9K3aMeH
exam

TecT/test

1.ITpepexBm3uTTepi: 3aTTap MHTEPHETI XKOHE MOOMIIB/II KOCBIMIIIATIAp

2. TMoctpexkBu3UTTEPi: OHIIPICTIK-NIEAATOTUKANBIK  HEMECE JUIUIOM ajlJibl
HPaKTUKa

3.IlonHiH MaKcaThl: ByJ1 Kypc HEHpOH/IBIK JKeNiepIiH KYMBIC TPUHIMNTEPIH
JKOHE OJIapMeH OaillIaHBICTBI TEXHOJIOTHSUIAPABI 3epTTeyre apHaiaFaH. [1oHHIH
MiHzeTTepl CTYZAEHTTEPI HEHPOHJIBIK KETIIepIiH Heri3ri
apXUTEKTypaJapbIMeH, HEHPOHJBIK IKeTiiep/li OKBITY aIrOpHTMJEpiMEH
TaHBICTBIPY, HEWPOHIBIK JKENUIEpAl MOJETbICYIIH 3aMaHayd KypajIapbiH
KOJIIaHy JaFAbLIaphIH KaJbIITaCTHIPY OOMBIN TabbLIA/IBI.

4. Kpickama MasmyHbl: VH(popMaTHKaHBI OKBITy#a >KacaHbl HEHPOHJIBIK
JKENep/li  KOJJIaHy[bIH ~ TEOPHSUIBIK  HETi3[epiH  aHBIKTay, HEHpPOHIb
JKeninepiH OaraapiaaManbIK KypaiaapblHa Talljiay jkacay.

5. Kysiperriniri: HelpoHABIK >KeniNepaiH TEOPUSAIBIK HETi3JepiH, ONap/bH
APXHUTEKTYPAChIH XOHE JKYMBIC iCT€y NMPHHUMITEPIH Olneni »KoHe TycCiHenmi;
MEPCENTPOH, KOMKAOATThl HEHPOHIBIK JKeJiyiep, akTHBauus (QyHKIHSIAPbI,
KaTemiKTep/i Kepi TapaTy alropuTMi >KOHE TPaJMEHTTIK Tycipy omicrepi
apachIHIAFbl KYPEi TOYEINIUIIKTEep Il Taliai anajpbl; MallMHAIBIK OKBITY MEH
TEPEH OKbITYy MOJIENbJCPIHIH MaTEeMAaTHKAIIBIK JKOHE AITOPUTMAIK HEri3aepiH
TYCiHe/li; HeHpOHIBIK JKeNIepAiH THIMIITIriH apTThIPY (paKTOpIaphiH aHBIKTAM

Aiitumos M.XK., PhD,
ara OKBITYIIbI




anajgpl; TEOPWUIBIK OuTiMiH Taxipubenik Coursera KypcTapblHIa KOJNZAHY
ApKBLIBI JKaCaH/Ibl HHTEIUICKT XKYHeIepiHiH JIOTHKACBIH TepeH MEHIepei
6.Kyrinerin notike:KommbroTepiik skyitenepai Oarjapiaamanayna >KacaHIbI
UHTEIUIEKT OMICTepiH, OHBIH ILIiHAe HEWPOHBI MKEIiIepal epeKLIeTiKTepiH
Genrini Oip opTaza KojgaHa Ourynepi Kepek.

1. IlpepexBusutsr: UHTEpHET Bewieil 1 MOOHIIbHBIE TEXHOJIOTHI
2. IToctpekBusutsl: [Ipon3BOJCTBEHHO-TIEAArOrMYECKask WIK MPEAIUINIOMHAS
MPaKTUKA
3. Lenp QUCHUMIUIMHBL: DTOT KypC MOCBSILEH M3YYEHUIO NPUHLUIIOB padOoThI
HEUpPOHHBIX CeTel M CBSA3aHHBIX C HUMH TEXHOJIOTHM. 3a7auaMH JUCIHUILIHHBI
SIBIAIOTCS.  O3HAKOMJIEHHE OOYYaromuXCs C OCHOBHBIMH apXUTEKTypaMu
HEeMpOCeTeBbIX MOJEINeH, aJIropuTMaMu OOYy4YeHUS HEHPOHHBIX CeTeH,
(opMHpOBaHHE HABBIKOB HCIIOJIB30BAHUS COBPEMEHHOIO HHCTPYMEHTapUs
HEeHpOCEeTEeBOr0 MOJICTIMPOBAHHSL.
4. Kpartkoe conepxaHue: OIpeieIeHHe TEOPETHMYECKUX OCHOB IPHMEHEHMS
UCKYCCTBEHHBIX HEWPOHHBIX ceTel B OOyuyeHHHM HHGPOpMATUKE, aHAIU3
IIPOrPaMMHBIX CPEICTB HEHPOHHBIX CeTeil.
5. Komnerenuuu: 3HaeT U IOHUMAET TEOPETUYECKUE OCHOBBI HEHPOHHBIX CETEH,
UX apXUTEKTypy U IPHUHLUIBI PabOThl; MOXET AaHAIM3UPOBATh CIIOXKHBIE
3aBHCHMOCTH MEX[Y IIE€pCENTPOHOM, MHOTOCJIONHBIMA HEHPOHHBIMU CETSMU,
(YHKUMSMH aKTUBALUM, aJrOPUTMOM OOPATHOTO PACIPEIENCHUs OLIMOOK M
MeToZaMH  TPAaJMEHTHOH  ChEMKH; IIOHHMAaeT  MaTeMaTH4ecKue |
ITOPUTMHUYECKHE OCHOBBI MAIMHHOIO OOy4YeHHS M Mopellel TITyOoKoro
o0y4eHHs; MOXET OmpeaeiaTh (akTopsl mMoBbIeHHS 3(hHEKTHBHOCTH
HEHPOHHBIX CETeH; MOXKET aHAIM3UPOBATh TEOPETHYECKUE 3HAHUS IIIyOOKO
OBJIaJIeBaeT JIOTHKOW CHCTEM HCKYyCCTBEHHOIO HHTEUIEKTa C IIOMOIIBIO
npakTHdecknx Kypcos Coursera
6. OoXMIaeMblil pe3ynbTaT: B HPOrPaMMHPOBAHUH KOMIIBIOTEPHBIX CHCTEM
HEOOXOMMMO YMETh NPHUMEHSTh METONBI HCKYCCTBEHHOIO MHTEJUIEKTa, B TOM
4HcIIe HEHPOHHBIE CETH, B OTIPEIENICHHOI cpese.

1.Prerequisites: Internet of things and mobile technologies

2. Post-requirements: Industrial-pedagogical or pre-graduate practice

3. The purpose of the discipline: to study the methods of artificial intelligence in
the programming of computer systems, including neural networks.

4. Summary: This course is devoted to the study of the principles of neural
networks and related technologies. The objectives of the discipline are to
familiarize students with the main architectures of neural network models,
algorithms for training neural networks, and the formation of skills for using
modern neural network modeling tools.

5. Competence: Knows and understands the theoretical foundations of neural
networks, their architecture and principles of operation; can analyze complex
dependencies between perseptron, multilayer neural networks, activation
functions, reverse error distribution algorithm and gradient capture methods;
understands the mathematical and algorithmic foundations of machine learning
and deep learning models; can identify factors to improve the efficiency of
neural networks; deeply master the logic of artificial intelligence systems by
applying

6. Expected result: in programming computer systems, it is necessary to be able tg
apply artificial intelligence methods, including neural networks, in a certain
environment.
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Binim 6epyneri
aJUTUTHBTI
TEXHOJIOTHsLIAp

Emtuxan
9K3aMeH
exam

TecT/test

1. TlpepexBusurrepi: I'paduxanbik 00BEKTIEPAI KOMIOBIOTEPIIIK MOJEIBICY
TEXHOJIOTHSCHI
2. TlocTpexBu3NTTEpPi: OHIIPiCTIK-TIEarOrMKaIbIK HEMECE JUILIOM ajlJbl

TIpAaKTHKa
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ANIMTUBHBIE
TEXHOJIOT'MH B
o0pa3zoBaHUU
Additive technologies
in education

3. IoHHIH MaKcaThl: AITUTUBTI TEXHOIOTUSUIAPIBIH PO, a[TUTHUBTI
TEXHOJIOTHSIAP/BIH aMy Tapuxbl, 3D npuHTepep i xoHe 0Jap/IblH KOMETiMeH
AIBIHFAH MaTepUaIap/Ibl, IPOTOTUIITEP I KOJIAHY CalaChl TYpaIbl
TYCIHIKTEpi KaJbIITaCThIPY, XKO00aay KYMBICTAPBIH THIMAI YHBIMIACTHIPY,
OKYLIBLIAPbIH OWIAYBIH apTTHIPY, OJIAPIbIH OKYFa JAEreH KO3Kapachl )KIHE OKY
TPOIIECiH/IE a/IUTUBTI TEXHOIOTHSIIAP/IBI KOJTAHY apKbUThI JKaHa HIesIap bl
KaJIBIITaCTBIPAIbL.

4. Kpickalia Ma3MyHBI: AJTUTHBTI TEXHOIOTUSIIAPIbIH PUHIHIITEP] MEH
Typaepi, 3D-Monenbaey Heriznepi, 3D-6acna KypbUIFBUIAPBIHBIH XKYMBIC icTey
epeKuIenikTepi, 6inimM 6epy canacelHIa aJIUTHBTI TEXHOIOTHSIIAPAbI KOJIAHY
MbICaNAAPHI.

5. Ky3bIperTiiri: AZJUTHBTI TEXHOJIOTHSIIAP/IBIH TEOPUSIIBIK HETi3epiH
MeHrepir, oJap/pl Oinim Oepy mporecinae TaKiprdene KoaaaHa aaaibl;
yLIOIeMIi MoienbAep/Ii )xobaay, peaakiusiay )oHe OachIIl LIbIFapy
GOIBIHIITA IPAKTUKAJIBIK JTaFIbUIAP I6I UTEPE]li; HEDKEHEPITIK, TU3aHEPITiK KoHe
MearOrMKAIBIK MIHACTTEP Il MICNTy1e aJTUTUBTI TEXHOIOTUSLIAPIbIH
MYMKIiHAIKTEpiH THIMI Maiifananaisl; OKy OPOLECiH BU3yaIn3auusiay MeH
MPAKTUKAJIBIK TaFIbUIAP bl KATBINTACTEIPYAa 3D TeXHOIOTHAIAPBIH
HHTErpalisiay apKbUIbl HHHOBALMSUIBIK ICMIIMIED YChIHAbL, Oinim Oepy
canacoiana STEM xone STEAM GarbITTapblH JaMbITYAQ aAAUTHBTI
TEXHOJIOTHSIIAP/IbI KOCION JICHIei/Ie KOJIIaHa anajibl.

6. Kyrinerin Hotmke: CTyIeHT aJquTHBTI TEXHOIOTHsIIap bl MeHrepeni, 3D-
6acma apKbUIBl OKY IPOLIECiHE KAKETTI OKY MaTepuaIapbiH jKacail aa bl )KoHe
onapis!l TOXiprbee KoaaHa anajisl.

1. IpepexBu3uTbl: TeXHONIOTHS KOMIBIOTEPHOTO MOACITHPOBAHHS rPadUUECKHX
00BEKTOB

2. TloctpexBu3uTHI: [IpON3BOICTBEHHO-TIEIarOrMYeCcKast HIIM MPeIUILIIOMHAst
HPaKTUKa

3. Hens mucrumummas: @opMUpOBaHHE NPEICTABICHUH O PO aJTUTHBHBIX
TEXHOJIOTHH, ICTOPHHU PAa3BUTHS aIJUTHBHBIX TEXHOJIOTHH, 00JIacTH
npuMeHeHus 3D NpUHTEPOB U MOIY4YEHHBIX C HX MTOMOIIBIO MaTePHAIIOB,
MPOTOTHUIIOB, 3(QHEKTHBHAST OPTaHU3ALHS IIPOSKTHBIX PadOT, IOBLIIICHAE
MBIIUIEHHs] 00YJarOIINXCsl, NX OTHOLIECHHS K 00y4IeHnIo U GopMHUpOBaHUE
HOBBIX MJICH MOCPEICTBOM IPUMECHEHHMS a/UIUTUBHBIX TEXHOIOTHI B yueOHOM
poriecce.

4. Kparkoe coziepkaHue: NPUHIATIEI i BUABI [JTHTHBHBIX TEXHOIOTHI, OCHOBBI
3D-mopenupoBaHus, 0cobeHHOCTH paboThl 3D-MpUHTEPOB, MPHMEPbI
MIPUMEHEeHNS aUTHTHBHBIX TEXHOJIOTHIT B cepe oOpa3oBaHHL.

5. Komnerennyn: Bianers TeopeTHIECKUMH OCHOBAMH aJTUTHBHBIX
TEXHOJIOTHII ¥ IPUMCHSTH UX Ha MPAKTHKE B 00pa30BaTEIbHOM IIPOLECCE;
IpHoOOpeTaTh MPaKTHIECKHE HABBIKH 10 IPOSKTHPOBAHUIO, PEJAKTHPOBAHUIO U
NIeYaTH TPEXMEPHBIX Mojiereil; 3 (HPeKTHBHO UCTIONB30BaTh BOSMOXKHOCTH
AJUTITHBHBIX TEXHOJOT Ui B PEIICHHN HHXCHEPHBIX, AU3aiIHEPCKUX U
NearOrHIeCKUX 3a/a4; peylaraTh MHHOBALMOHHBIC PEICHHS ITyTeM
uHTerpanuu 3D-TeXHOIOTHii B BU3yaIn3aliy y4eOHOTo Iporecca 1
(hopMupoBaHUM NPaKTHUECKUX HABBIKOB; MpuMeHsTh STEM u STEAM moxer
po(heCcCHOHATBHO UCIIONIb30BATh aJIUTHBHbIEC TEXHOIOIHH B pa3pabdoTKe CBOUX
HarpaBJIEeHUH.

6. OxxnyaeMble pe3ysIbTaThl: CTYCHT BIaJCCT a/THTHBHBIMU TEXHOIOTHSIMH,
criocoOeH pa3pabaThIBaTh yUeOHBIE MaTepraibl ¢ momounisio 3D-nevary u
MIPUMEHSTh HX Ha HPAaKTHKE.

1. Prerequisites: Technology of computer modeling of graphic objects
2. Post-requirements: Industrial-pedagogical or pre-graduate practice




3. Purpose of the discipline: To study the concepts of the role of additive
technologies, the history of the development of additive technologies, the field
of application of 3D printers and materials obtained with their help, prototypes.
During the course, new ideas are formed through the effective organization of
project work, improving students" thinking, their attitude to learning and the use
of additive technologies in the educational process.

4. Summary: principles and types of additive technologies, basics of 3D
modeling, features of 3D printers, examples of the use of additive technologies
in education.

5. Competence: Master the theoretical foundations of additive technologies and
apply them in practice in the educational process; Master practical skills in
designing, editing and printing three-dimensional models; effectively use the
capabilities of additive technologies in solving engineering, design and
pedagogical tasks; offer innovative solutions through the integration of 3D
technologies in the visualization of the educational process and the formation of
practical skills.

6. Expected result: the student will master additive technologies, be able to
develop educational materials using 3D printing, and apply them in practice.
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3D-Mopenbaey xoHe
3D-6acma Herizapi
OcHoBsl 3D-
MOJIEIUPOBaHUS 1JIs1
3D-neuatu
Basics of 3D
Modeling for 3D
Printing

EmTuxan
9K3aMEH
exam

TecT/test

1.TIpepexBusutrepi: I'padukansik 00beKTiIEPAI KOMIBIOTEPIIIK MOJACIIBIACY
TEXHOJIOTHSICHI

2.TlocTpekBu3UTTEpi: OHAIPICTIK-IIEJArOrUKAIBIK HEMECEe THILIIOM aJijibl
IIPaKTHKa

3.ITonuiH Makcathl: Ka3ipri 3aMaHFbI FBUIBIM MEH OM3HECTIH eH
MePCHEeKTHBAIIbI )KOHE KapKBIHIIbI JaMBIIT KeJle JKaTKaH cajlajapbiHbly Oipi - 3D
0achIII WIBIFAPY CAlAChIHAA )KYMBICTBI 0acTay YIIiH Ka)XKeTTi Herisri 6imim ay.
3DP canaceiHAaFkl XKaHaJaH OacTaylIbFa JkeKe KaKeTTUlikTepre apHanrad 3D
MPUHTEPIH IyphIC TaHaay, 3D Gackin MWbIFapyFa apHAIFaH IUIACTHKTIH pTY P
TYpJiepiMeH KaJiail )KyMBbIC icTey Kepek, 3D 0achll 1blFapyFa apHaIFaH
Garnapyiama Kapacteipsutansl. On 3D penakTopsIHIa KapamnaiibiM
HBICAaH/IaP/IbIH AU3aiHbI, TPAKTUKAIBIK MBICAIAap, MPUHTEPAE KOJIeM/i 6achI
LIBIFApy YIIH KOJIaHBLIATBIH KOMIIBIOTEPIIK OaFraapiaManap Typajbl alTasl.
4.Kpickama Ma3mMyHBL: 3D-Moenbaey il HeTi3ri YFeIMIaphl MEeH dJjicTepi, KeH
tapanran 3D-6arnapiaamanapmen xymsic, 3D-6acmara Moaebaep I
JaiibIHay, TPOTOTHUIITED XKacay )KHE oyap bl O1y1iM Oepy canacsiHAa KOJIaHy.
5.Kyssiperriniri: 3D-monenpaey Men 3D-0acnaHbIH TEOPHSIIBIK HETi3/1epiH
MEHTepill, 0Jap/Abl TOKIPUOEiK KaHe KociOU MIHAETTepAl LIenryae THiMI1
KOJI/IaHa aJia/ibl; YIIeIeM/i HICaHIap bl )ko0anay, BU3yaln3alysiay xKoHe
GachIn WEIFapy GapbICHIHAA 3aMaHayn OaraapiIaMaliblK KaMTaMackl3 eTy i
epKiH Haii/jagaHaIbl; MOJCIBAIH KYPBUIBIM/BIK, TCOMETPHUSIBIK XKOHE
(YHKIMOHANIBIK ePEKIICTIKTEPIH TaJAal, HAKTHl HH)KEHEPIIiK Hemece OimimM
Oepy xobanapeiHia Konanyra Oeiimueii anansl; 3D-npoToTunTey mponecinae
MaTepuabl TaHaay, 0acna napaMeTpiiepiH OpHATY JKOHE JaiblH OHIMHIH
canachlH Oaranay OOMBIHIIA TEOPHSIBIK OITIMIH MPAKTUKANBIK HIeOepIiKIeH
YIITACTHIPAIBL.

6.Kyrinerin notmke: CTymeHT KapamnaiisiM 3D-Moenbaep KypacTbipa anajsl,
onapasl 3D-0acnara naiibIiHaal B! )koHE OiTiM Oepy Mpolecine nainanaHaisl.

1.TIpepexkBusutsl: TEXHOIOTHsI KOMIBIOTEPHOTO MO/ICIUPOBAHUS
rpaduuecKkux 00bEKTOB

2. TloctpexBu3uTH: [IpOH3BONCTBEHHO-TIEIATOTNYECKAS HIIH TIPEIAUIITIOMHAs
[paKTHKA

3. Uens pucunminse: ORHOI U3 CaMbIX HEPCIEKTUBHBIX H AHHAMHYHO
Pa3BUBAIOIIMXCS OTPAC/ielt COBPEMEHHOM HayKH U OnM3HEca sIBISETCS
noJlydeHre 0a30BbIX 3HAHHH, HEOOXOJUMBIX [UIs Hauasia paboThl B obsiacTn

Mycarynosa I".I11.,
JXKaparbuibicTaHy
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3D - neuyatu. HoBuuky B obsactu 3DP Gyzner paccMOTpeH mpaBHIIbHBIN
BbI6Op 3D mpuHTepa IS IMYHBIX HYX[, KaKk paboTaTh ¢ pa3inyHbIMUA BHAAMH
mwiactuka 1t 3D mevaTn, mporpamma Juist 3D nevaru. PacckassiBaercs o
nu3aiiHe IPOCThIX 00bEeKTOB B 3D-peakTope, NPpakKTHYECKUX IpUMepax,
KOMIIBIOTEPHBIX IIPOrpaMMax, UCHOIb3YEMbIX U1 00bEMHON IeYaTH Ha
IIpUHTEpe.

4.Kpatkoe coepaHHe: OCHOBHBIC MOHITHS U MeTO/bl 3D-MoaenupoBanus,
pabota ¢ pacnpocTpaHEHHbIMU 3D-nporpaMMamu, NOJAr0TOBKa MOJIEJIEH K
IeyaTy, CO3JaHie IPOTOTHUIIOB H HX IPUMEHeHHe B cepe 0Opa3oBaHHUS.

5. Komnerenuun: Biageer Teopernueckumu ocHoBamu 3 D-MoaenupoBanust U
3D-nevaTu 1 MOXKET 3P PEKTHBHO NPUMEHSTh UX MPH PELICHUH
MIPaKTHIECKUX U MPOQeCCHOHANBHEIX 331a4; CBOOOIHO UCIIOIb3YET
COBPEMEHHOE TIPOrpaMMHOE 00ECIIeYEHNE B IPOLECCE IPOSKTUPOBAHMYS,
BU3YaJM3aLU{ U [I€YaTH TPEXMEPHBIX 00BEKTOB; MOXKET aHAJIM3UPOBATh
CTPYKTYpPHBIE, TeOMETPHUIECKHE H (QYHKIIHOHAIBHBIE OCOOCHHOCTH MOJCIH U
a/IaNTHPOBATh €€ K HCIIOJIb30BAaHUIO B KOHKPETHBIX HHKECHEPHBIX HIIH
00pa3oBaTeNbHbIX IPOEKTAX; B pouecce 3D-NpoTOTUIIMPOBAHUS COYETAET
TEOpeTHYeCKHe 3HaHUs [0 BEIOOPY MaTepuala, yCTaHOBKE TapaMeTpoB
[IEYaTH U OLIEHKE Ka4eCTBA TOTOBOI MPOAYKIMHU C IPAKTHICCKUM
MacTepCTBoO.

6. OxuaemMble pe3ysbTaThl: CTYIEHT CIIOCOOCH co3aBaTh npocteie 3D-
MO/IeJIH, IOArOTaBIMBATh UX K 3D-NevaTn U UCIIOIB30BaTh B
00pa30BaTeNbHOM MPAKTUKE.

1.Prerequisites: Technology of computer modeling of graphic objects
2.Post-requirements: Industrial-pedagogical or pre-graduate practice
3.Purpose of the discipline: One of the most promising and dynamically
developing branches of modern science and business is obtaining the basic
knowledge necessary to start working in the field of 3D printing. A beginner
in the field of 3DP will be considered the right choice of a 3D printer for
personal needs, how to work with various types of plastic for 3D printing, a
program for 3D printing. It tells about the design of simple objects in a 3D
editor, practical examples, computer programs used for volumetric printing
on a printer.

4.Summary: basic concepts and methods of 3D modeling, working with
popular 3D software, preparing models for printing, creating prototypes and
their use in education.

5.Competence: Master the theoretical foundations of 3D-modeling and 3D-
printing and effectively apply them in solving practical and professional
tasks; freely use modern software in the design, visualization and printing of
three-dimensional objects; analyze the structural, geometric and functional
features of the model and adapt it for use in real engineering or educational
projects; combine theoretical knowledge in the process of 3D-prototyping.
6. Expected result: the student will be able to create simple 3D models,
prepare them for 3D printing, and apply them in the educational process.
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1. IIpepexkBusuTTepi: MaTeMaTHKAJIBIK MOZENIBICY )KOHE CAHIBIK ICTEp

2. ITocTpeKBH3UT: OHIIPiCTIK-TIeIaroruKaIbIK HEMece TUIIOM aJIbl IPaKTHKa
3. [1oHHIH MaKcaThbI:
Ionai urepyniH MakcaTbl: CTYICHTTEPre PErpecCHsUIbIK TOYSNAUTIKTEpAl KYpY,
XKIKTEy JKOHE KJIACTEpJIey CalachlHIa MPaKTHKAJbIK TaFAbUIapAbl KadbIITaCTHIPY
YIIiH MaIIMHAIBIK OKBITY MOJEIbICP] MEH 3UATKEPIIIK TaJIay SAICTEPiH KONIaHy
epekmIenikTepin 3epaeney. Kpickaria Ma3MyHBI: OKBITYIIBIMCH MAIIHHAIBIK OKBITY
(perpeccusi); OKBITYLIBICHI3 MAIIMHAJBIK OKBITY (KJIAacTepliey); OKBITYLIBIMEH
MalIHHAIBIK OKBITY (KIKTEY); MAIIMHAJIBIK OKBITYIBIH KOJIIaHOAIBI MiHICTTEPI.

Toxcanosa C.K.,
ara OKBITYIIBI




4. Kpickamia Ma3MmyHbI: «JlepexTepii MHTEIEKTYalbl Taljay» II9HI apTypii
CHIATTaFrbl JCPEKTepJi >KMHayna OacTanKbl IaFAbUIAPABI KaJBIITACTBIPYFa,
CaKTayFa J)KoHe TalJayFa apHaJIFaH, COHBIMEH KaTap CTATHCTHKAJBIK dAICTEpi,
LICMIM aFallTapblH KAMTHTBIH alIrOPUTMACPAI 33ipiIey KoHe KOJIaHy OONbIHIIA
HETi3ri JaFAbuIap/bl KaJIbINITACThIPyFa OaFbITTaNIa/ Ibl.

5. Kyssiperriniri: biniM amyms! qepexTepi HHTEeILIeKTyalabl Tajaay IbIH HeTi3r1
O/IiCTepiH MEHrepy apKbUIbl ©3IiriHeH OiTiMiH jkeTiaipyre Kabinerti Gonasy;
JIepeKTepi OHIey MEH Tajlay YIIiH 3aMaHayH Kypajiiap MeH miathopMasapasl
(Python, R, Weka, RapidMiner >xone T1.6.) o3 OeTiHme YHpeHIN, KOImaHy
JIaFIbUIApbIH  aMBITA/bl; YJIKEH JEPEKTEPMEH JKYMBIC ICTEy, HOTHXKEIepai
BH3yallM3alisiay KOHE HHTEPIpPETAIMsIay HPOLECIHAE jKaHa TICLIAep MeH
ITOPUTMIEPAI O3MIriHEeH 3epTTel, KociOu JaMyFa YMTBUIAJBI; Y3AIKCI3 OKyFa
OarbITTaNIFaH JepOec 3epTTey JKOHe THKIPUOETIK JaF IbUIap bl KATbINTACTHIPAIbL.
6. Kyrinerin Hotmke: OMMMINaa ecenTepin LICMyaiH dAiCTepi MeH Tacliuepin
MeHrepy, HH(pOpMAaTHKa IOHI OOMBIHINA OJIMMIIMANA ECENTEpiH IICIry apKbUIBI
Oarmapiamanay — JaFbUIapbIH  KaJIbIITACTBIPY, KYPACHi ecenTepii —wiemry
ITOPUTMIEPIH MEHrepy, OaFgapiaMaiapibl Kypy JKoHE MIClly calachiHaa
KY3BIPETTUIIK JKYHeCiH KaJIBIITaCThIPy.

1. IlpepexBu3uThbl: MaTemaTuueckoe MOICIIMPOBAHUE U YUCICHHBIE METObI

2. IToctpexBu3uThl: [IpoM3BOACTBEHHO-IIEATOTMYECKAs WIIH IPEAJUILIOMHAS
HPAKTUKA

3. lenb AUCUMIIHHBL:

Llenms ocBOGHMS MCHMILINHBI: H3YYeHHE OCOOCHHOCTEN MCTIONB30BaHMS MOJeNei
MAaIIMHHOTO O0y4eHHMS M METOJOB HHTE/UIEKTYaJbHOTO  aHanu3a Uit
(hOpMHUPOBaHHSA y CTYJEHTOB IPAKTHYECKHX HABBIKOB B 00JACTH IOCTPOCHUS
PErpecCHOHHBIX 3aBUCHUMOCTEH, TpoBeneHNs KiacCU(DHKAN U KIIACTEPU3AIINH.
Kparkoe coneprkanne: MalIMHHOE 00y4EeHNE C YIHTENEM (PErpeccnsi); MallMHHOE
oOy4yeHue Oe3 yuurtens (KIacTepusalys); MalIMHHOE OOYYEHHE C YYUTEIeM
(xmaccudukanys); NPUKIaHbIe 33Ja9l MAlIHHHOTO O0YIeHYS.

4. Kparkoe comepxanue: JucrumumHa «/HTEIUIeKTyaIbHBIN aHAIN3 TaHHBIX»
npeaHa3HayeHa Uit (GOpMHUpOBaHMS 0a30BBIX HABBHIKOB M YMEHHMH MO cOOpy,
XPaHEHUIO M aHAIM3y JAaHHBIX PA3IMYHON TIPUPOJIBI, a TAKkKe pa3paboTke M
TPHMEHEHHIO aITOPUTMOB, OXBAaTBHIBAIOIINE  SBOJIFOIMOHHBIE AITOPUTMBI,
CTaTHCTUYECKUE METOMbI, CTPYKTYPHPOBaHHE 3HAHMi, KBATM(UKALHUIO U
KJIaCTEPH3aIlHIO, IEPEBhS PEIICHHHA.

5. Komnerentmn: O6y4aromuiicss CTAHOBUTCS CITOCOOHBIM K CaMO0Opa30BaHHIO,
OCBamBas ~ OCHOBHBIC ~ METOABI  HHTC/UICKTYaJbHOTO  aHAlM3a  JaHHBIX;
CaMOCTOSITENIbHO H3y4aeT M pa3BUBAeT HABBIKH IPHMECHEHHS COBPEMEHHBIX
MHCTPYMEHTOB 1 ruiatdopm juist 06paboTkn 1 aHanm3a nanHsxX (Python, R, Weka,
RapidMiner u map.); pa3pabaTbiBaeT HOBBIE MOAXOIbI M AITOPHTMBI B MPOIECCE
paboThl ¢ OONBIIMMH JaHHBIMH, BU3YaJH3allMH H HHTEPIPETAI[HU PE3yJIbTaTOB
CaMOCTOATENIBHO H3Y4aeT M CTPEMHTCS K TpO(EeCCHOHAITBHOMY pPa3BHTHIO;
(hopMHEpYET CaMOCTOSTENIBHBIC HCCICAOBATENBCKHE U MPAKTHYECKUE HABBIKH,
HarpaBJICHHBIE Ha HETIPEPHIBHOE O0yUCHHE.
6. Oxunpnaemble pesynbratel: OBlajieHHe COEpPKaHUEM, METOJaMH U MpHEMaMU
pelIeHnsT OJIMMINANHBIX 3a4a4, (OPMHUPOBAHHE HABBIKOB MPOrPAMMHPOBAHHS
4epe3 pelIeHHe OJIMMITHA/THBIX 3a/1a4 Ha OJIMMITHAJIE 110 HH(POPMATHKE, OBIIAICHIE
ITOPUTMaMH PELICHUS CIOXKHBIX 3a1a4, ()OPMUPOBAHHE CHCTEMBI KOMIIETESHIIMH
B 00JIACTH PEIICHHS U IIOCTPOCHHS IIPOTPAMM.

1. Prerequisites: Mathematical modeling and numerical methods

2. Post-requirements: Industrial-pedagogical or pre-graduate practice

3. The purpose of the discipline:

The purpose of mastering the discipline: to study the features of using machine
learning models and methods of intellectual analysis to form students' practical




skills in the field of constructing regression dependencies, classification and
clustering. Summary: machine learning with a teacher (regression); machine
learning without a teacher (clustering); machine learning with a teacher
(classification); applied machine learning tasks.
4. Summary: The discipline "Data Mining" is intended for the formation of basic
skills and abilities for the collection, storage and analysis of data of various nature,
as well as the development and application of algorithms covering evolutionary
algorithms, statistical methods, knowledge structuring, qualification and clustering,
decision trees.

5. Competence: The student will be able to improve his knowledge on his own by
mastering the basic methods of intelligent data analysis; independently learn and
develop skills in applying modern tools and platforms for data processing and
analysis (Python, R, Weka, RapidMiner, etc.); independently explore new
approaches and algorithms in the process of working with big data, visualizing and
interpreting results, strive for professional development; form independent research
and practical skills aimed at continuous learning.

6. Expected result: Mastering the content and methods and techniques of solving
Olympiad problems, developing programming skills through solving Olympiad
problems at the Olympiad in computer science, mastering algorithms for solving
complex problems, forming a system of competencies in the field of solving and
building programs.
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[L.ITpexpexBu3nTTEp: MaTeMaTHKAIBIK MOACIBICY YKOHE CAHABIK JIICTEP
2.TTocTpeKBU3UTTEP: OHAIPICTIK-TIEArOTUKAJIBIK HEMECE AUILIOM aJJIbl
HPAaKTUKA

3.Ilonnin Makcatsl: bimim Oepymi akmapaTtanaplpy. 3aMaHayd LEGPIBIK
TEXHOJIOTHSJIAP JKOHE oyapipl OutiM Oepyae maiiganany. MynabTUMeana
TexHonorusapsl. binim Oepyzaeri 3D-texnonorusuiap. Ludpasik 6imim Gepy
pecypctapsia kikrey. Camanbl 1upiabiK OiiM Oepy pecypcTapsii o3ipiiey.
Bupryanzs! msaabK. Lindpnsik podororexanka. OKbITY yaepicinae mrdpIIbK
OimiM  Oepy pecypcTapblH KoijaHy opicteMeci. OKBITY —HOTHXKENEpiH
mudpranappy. CabakTaH THIC )KOHE FHUIBIMHU-3EPTTEY KbI3METIH LUPPIAHIBIPY
Macerenepi;

4 Kpickama ~ Ma3myHbl:  KommbroTepiik — Kemijgep — KbI3METI  JKOHE
KiIaccu(uKauMsAChl, ONapAblH Herisri KommoHeHTTepi. JKeprimikTi koHe
aykeiMipl  okermimep.  JKeminmepre kateiHac kacay. baiimanbic  opHary.
I3mey xatamorrapbiH KypacTelpy. I3mey skyienepiHiH Herisi. MHTepHeTTeH
MoJliMeTTep i37ey. OJIEKTPOHJBIK MOIITAMEH JYMBIC ICTE€Y pEeXUMIEPI.
I'mnepmoringik Tinre kipicme. Herisri TepMmuHzepi MeH TyciHiKTemenepi.
l'uneprekcTik koHe TuneprpauKanbK KyileHI OpHAIACTBIPY MaKcaTTapbl
onap/abl Kepy NpHHIMITEpi, Xy3ere acblpy xompapbl. HTML KyxaTbiHza
¢peiimaepai konaany. Tik jxoHe KenaeHeH ppeinmaep.

5.Kysbiperriniri: udpneik TexHOMorusaapasly OigiM  Oepy kyieciHaeri
MYMKIHJIKTEPIH TYCiHE OTBIPBIIN, OJap/bl O3IIrIHEH MEHIEePY JKOHE JKETUIIIpY
JIaFbUIAPBIH KAIBIITACTBIPaabl; HU(PIBIK IIaTGopManap MeH Kypanaapiasl
KOJIIaHy/la LIBIFAPMAIIBLIBIK JKOHE 3€PTTEeYLIUTIK OEJICEHIUIIriH apTThIPAIb;
OHJIAHH JKOHE apajac OKBITYy OpTajlapblHIa jkaHa OuliM Ke3lepiH e3 OerTiHiie
i3gen, Tammaid okoHe THIMII KONJAHA aiaipl; 3aMaHAyW aKIapaTThIK
TEXHOJIOTHSJIAPIBl UTepy apKbUIbl oMip OOibl OiliM amyra >KoHE KociOM
KY3BIPETTUIITIH Y3/IKCI3 IaMbITyFa OeitiMaenesni.

6.Kyrinerin notmke: biim Oepyze caHIbIK TEXHOIOTHIAP bl KOIIAHY apKbLITBI
O1LTiM aJTyHIBIHBIH OUTIKTUTIINH KalbINTACTHIPY.

1. HpeKBPBHTBIZ MaremaTudeckoe MOJACIUPOBAHNUEC U YUCIICHHBIE METOIbI
2. HOCTpCKBPBHTBIZ HpomBo;[c‘rBeHHo-nenarornqecxaﬂ WA NIpEeAAUIIIIOMHAsT
TIpAaKTHKa

Tiney6ait C.111.
KaybIM. Ipod., ILF.K.




3. Lens aucuumuuHbl: O3HAKOMICHHE CTYICHTOB C CYIIHOCTBIO IU(POBBIX
TEXHOJIOTMH M crocobaMu uX npuMeHeHus. CoBpeMeHHble UU(pPOBBIE
TEXHOJIOTHH, HCIIONIb30BAaHUE HX B 00pa30BaHHMU. TeXHOIOTMH MYNbTHMEANA.
3D-rexHomorux B 0Opa3zoBaHMU. Pa3paboTka KayeCTBEHHBIX LH(PPOBBIX
o0pa3oBaTelbHBIX  pecypcoB.  BupryanbHas  peanbHOCTb.  Meroauka
HCIIONB30BaHHEe U(POBBIX 00pa30BaTENBHEIX PECYPCOB B IpoIecce 00ydeHHS.
dopMmupyeMble KOMIETEHIMH: BJaJeeT CIOCOOaMU HMPUMEHEHHS LU(POBBIX
TEXHOJIOTHH B CBOEH IPO(ECCHOHATBHOI AeSITebHOCTH;

4. KpaTkoe cozeprkaHue: pyHKIMHI U KIacCU(UKAIMs KOMIBIOTEPHBIX CeTel, X
OCHOBHBIE KOMIIOHEHTHI. JIoKalbHBIE H MaclITabHble ceTd. JIocTyn K ceTsM.
VYcranoBnenue KoHTakTa. CocTaBlieHHE IIOMCKOBBIX KaTanoro. OcHoBa
MOMCKOBBIX CHCTeM. IIOMCK HaHHBIX B HHTepHeTe. Pexumbl paboTHl C
3JIEKTPOHHOM 10YTOH. BBeneHe B rUNepTeKCTOBbIH s13bIK. OCHOBHbBIE TEPMHUHBI
u obbsicHeHus. Llenu pasMmeleHus THIEPTEKCTOBOH M rumeprpaduueckoit
CHCTEM INPHHIWIBI WX BUICHWS, IyTH peanu3aiuu. CIUCKM M MX BHAIBL
Hcnonp3oBanue n3obpaxenuii B opopmiennn Web-crpanu.. Vcrons3oBanue
¢peiimBoproB B HTML-nokymenTe. BepTukaibHble 1 TOPU30HTATbHBIC PAMKH.
5. Komnerennmu: Oco3HaBasi BO3MOXKHOCTH IIU(POBBIX TEXHOJIOTHI B CHCTEME
o0pasoBaHust, (OPMHUPYET HABBIKH HX CaMOCTOSATEIBHOTO OCBOCHHS U
COBEpILICHCTBOBAHMS;  IOBBINIACT TBOPYECKYID M  MCCIICIOBATEIBCKYIO
aKTHBHOCTb B HCIIOJNB30BAHMM LH(POBEIX INATGOPM M HHCTPYMEHTOB;
CrocobeH caMOCTOSTEIBHO UCKaTh, aHATU3UPOBATh U 3(P(HEKTHUBHO NPUMEHSTH
HOBBIE€ MCTOYHHKU 3HAHUW B OHJIAIH M CMEILIAHHBIX Y4E€OHBIX Cpejlax; Coco0eH
IOJTy4aTh 3HAHHMS HA TPOTSDKEHWH BCEH JKM3HUM M HENPEPHIBHO pa3BUBATH
npodeccuoHanbHble KOMIIETEHIMH IOCPEACTBOM OCBOGHHS COBPEMEHHBIX
MH(POPMAILMOHHBIX TEXHOIOTHH aaNTHPYETCSL.

6. OxuaeMble pe3ysbTaTel: GOpMHPOBaHHE KBATH(HKALUH 00YJarOMIerocs ¢
IIPUMEHEHNEM [TH(POBBIX TEXHOIOTHI B 00pa30BaHHN.

1.Prerequisites: Mathematical modeling and numerical methods

2. Post-requisites: Industrial-pedagogical or pre-graduate practice

3.The purpose of the discipline: Informatization of education. Modern digital
technologies and their use in education. Multimedia technologies. 3D-
technologies in education. Classification of digital educational resources.
Development of high-quality digital educational resources. Virtual reality.
Digital robotics. Methods the use of digital educational resources in the learning
process. Problems of digitalization of extracurricular and research activities;

4. Summary: functions and classification of computer networks, their main
components. Local and large-scale networks. Access to networks. Establishing a
connection. Creating search directories. The basis of search engines. Search for
data on the internet. Modes of working with email. Introduction to hypertext
language. Basic terms and explanations. Goals of placement of hypertext and
hypergraphic systems principles of their vision, ways of implementation. Lists
and their types. The use of images in the design of Web pages. Creating
hyperlinks in hypertext or HTML. Types of tables and the use of table tags. Using
frames in an HTML document. Vertical and horizontal frames.




5. Competence: Understands the possibilities of digital technologies in the
education system, develops skills for their self-mastery and improvement;
increases creative and research activity in the use of digital platforms and tools;
is able to independently scarch, analyze and effectively use new sources of
knowledge in online and mixed leaming environments; adapts to lifelong
leamning and continuous development of professional competencies through the
acquisition of modem information technologies.

6. Expected result: formation of students ' qualifications through the use of digital
technologies in education.
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