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Flective courses catalogue of the education program «6B06104 — Computer Engineering and Software» for the students of the 2020 year admission

ulapra apHainras «6B06104 — Ecentey TexHUKkachl xane OarapiaMaiblik KAMTAMACh!3 €Ty» Oi1iM DarapiiaMmacsl

Ne | TloHHiH uMkni [ToHHiHaTayb! / Kpenur / Kblckauia aHHoTaLMs/
| lnkaamcumnn Ha3gaHHe JMCLMIUTMHbBI Kpeant / Kparkas anHotaums /
uel /Cycle of

the course Name of the course Credit Annotation

[pepeksusuTTep/
[TpepekBU3UTLI/

Prerequisites

1 cemecTp /1 cemecTp /1 Semester

;R()() ‘komnouenti / BY3osekuii komnonent / Unwersm' component

| BT KOOK MaremaTuka | 8
b/l BK Maremaruka |
BD UC Mathematics |

[ToH MaTeMaTMKa/IbIK annapaTrapibl MEHrepy JKaHe KonaanGansl
ecenTep/i wwewry yuwin kaxer 0onamsl. OKbITbUIATBIH TaKbIpbINTApP
Keneciiei: CBI3BIKTbI anredpa, BCKTOP/IBIK anrebpa,
MM PepeHIMAIBIK KIHE HHTET PAIBIK ecernreyniep.

JlaHHBIH KYPC MpeiHa3HalueH 104 OBJAJICHMS MaTeMaTHYeCKHM
annaparoMm M nanbHeRwero ero MPUMCHCHHA 114 pelieHus
NPHKIaAHBIX 3aaa4. [Ipeamer oXBaThIBAET CJCAYIOLLHE pa3ienbl
MaTeMaTUKH:  JIMHeiHHas anrebpa, BEKTOpHAA anrebpa,
AUepeHLIHAIEHOE M UHTET PASIbHOE HCUHMCIICHHE.

Discipline provides mathematical apparatus and its further
application for solving applied problems. Topics include: linear
algebra, vector algebra, differential and integral calculus.

,

J
[loai TOALIK MeHrepy YyIIiH | '
OpTa MEKTel MaTeMAaTHKaChiH
Oy KazKeT.

Jlns  yenewHoro  OCBOEHMs
JIMCLMILTHHBI HEeoOX0IMMO
3HAHME MaTeMaTHKH cpesHei
LIKOJIbI.

For the successful completion
of the discipline, it s
necessary  to  know  the
mathematics of the secondary |
school.

2 b1 )I\()()l\

(lm;m{a g

<<(Dmmm» MOHI KA TCOPHANIBIK  JIalibIHALIKThIH  HETi3iH

[oni TonbIK MEHIepy }(lum 41

(Dl I]V 708-01-19 Kdmlm JIMCHMTIIHH 110 06 pasopateLHol nporpamme. M3nanne Bropoe



BD UC

5/1 BK

Du3uka
Physics

| Kypafiib

AKOHE
TEXHOJIOTHAAPALIH, Ipresii KOPbIHbIH, poJiiH aTkapa/ibl. Pu3nKkaHb
OKBITY/1bIH HEri3ri MakcaThl: Kazipri (PM3HKaNLIK 3J1eM MEH FhUILIMH
JIYHMETAHBIM TYPajibl Ke3KapacTap, iprefi 3aHiaap/ibl, KJ1acCHKalblK
JKOHE Kasipri 3aMaHfbl (hU3HKa Teopuanapbid, (M3MKaNbIK 3epTTEY
aMiCTepIH KONAaHyAbIH OiTiri MeH JarfbichiH KocibW ic apeker
FYHECIHIH Heri3l peTiHae KanbINTacThIpy.

JucuunnuHa «Du3uKay coCTaBisgeT OCHOBY O00LIETEOPETHUECKOH
NOArOTOBKH, urpaer poJib (yHIaAMEeHTaNbHOH Hazml
MHPOPMALIMOHHO-KOMMYHHUKALMOHHOI  TexHonoruu.  OCHOBHas
ueinb  npenojaBaHus  (PM3MKH  COCTOMT: B (JOPMHPOBAHMH
NpeACTaBiCHUA O COBPEMEHHOH (pM3MUECKON KapTHHE mMpa H
HAYYHOI0 MMWPOBO3I3PEHMsA, 3HAHMH M YMEHHH MCIOJb30BAHUS
(YHIAMEHTAILHBIX ~ 3aKOHOB,  TEOpHH KJIacCHYEC KO "
COBPEMEHHON (PU3MKKU, METOOOB (H3MUECKOI0 WCCIENOBAHNA KaK
OCHOBBI CHCTEMbI TPO(ECCUOHATLHOM IEATENLHOCTH.

The discipline«Physics» is the basis of general theoretical training,
plays the role of the fundamental basis of information and
communication technology. The main goal of teaching physics is:
to form an understanding of the modern physical picture of the
world and the scientific worldview, knowledge and skills of using
the fundamental laws, theories of classical and modern physics,
methods of physical research as the basis of the system of
professional activity.

aAKnapaTTblK-KOMMYHUKALMANBIK

OpTa MCKTEI (PU3MKACBIH 61]_\
KAWKET.

Jns ycrnemHoro oCBOEHHs
JIMCLMTUTMHBI HEOOXO0IUMO
3HaHMEe (PM3MKK CpeaHen
HIKOJIBL.

For the successful completion
of the discipline, it is
necessary to know the physics
of the secondary school.

2 cemecrp / 2 cemectp / Semester 2

KOO komnounenri / BY3oBcknii komnounenT / University component

BT KOOK
BJ1 BK
BD UC

(V5]

Martemaruka 2
Maremaruka 2
Mathematics 2

S

[Ton maremaTHKanblK anmaparrap/bl MeHrepy MaHe Konmandabl
ecenTepli wewy yuwiH KaxeT Gonaapl. OKbITBUIATEIH TAKbIPLINTAP
Kenecigei: komruiekc cauaap, juppepeHLHanabK TeHaeyep,
Karapiap, bIKTHMAIIbIK  TEOPHUACH  KOHE  MaTeMaTHKabIK
CTATHUCTHKA.

JlaHHblf Kypc TipeIHa3sHaueH Ul OBNAfCHHS MaTeMaTHYeCKUM
annapatoM W JajpHeHIIero ero nNpUMEHEHHA [UIA  pelieHus
[PUKJIAAHBIX 337a4. [IpeaMer OXBATHIBAET CNEOYHOUIME Pa3Iesibl
MaTeMaTHKK: KOMIUIEKCHbIE  uucna,  auddepeHuHanbHbie
ypaBHEHMs, pPsi/ibl, TEOPHsl BEPOATHOCTEH M MaTeMarHyeckas
CTATHUCTHKA.

1. MaremaTHka |
Marematukal
Mathematics 1

M EHY 708-01-19 Karanor aMcumiuins 1o odpazosaTenbHONH nporpamme. Minanme siopoe




4 BIT )KOOK
BJ1 BK
BD UC

T
|

Disciplineprovides  mathematical —apparatus and its  further
application for solving applied problems. Topics include: complex
numbers, differential equations, series, probability theory and
mathematical statistics.

AJIITOPUTMRY HKAHE NporpaMmanay
ANTOPUTMH3ALIMS W
nporpaMMHpoOBaHne
Algorithmization and Programming

[Ton anropuTMaeyaiH TEOPHANBIK KoHe HpaKTMI\‘a—J]hIK Heri3aepiH;
Koaanbanel ecentepl welyjie naiaanaHelIaTeiH AIrOPHTMIEPL
KYpy JKoHe Tanaay ojicTepi OKyra apHainraH. AJIrOpUTMepaiH
ChI3bIKTBIK, TapMAKTaIIFaH, LMKJLABIK KYPBUTBIMIAPbI
KapacTelpbiiaasl. bip emuemn KaHe ekl ojuemal MacCHBTEpA
OHJICY ecerTepre; sKoJbIK JepeKkTep/li eHey doiibiHina ecentepre;
npouedypanap MeH GpyHKUMANAP KONAAHBLLIATLIH ecentepre OacThbl
Ha3ap ayjaapbliraH.

JuvcuMnanHa  MocCBAIIEHA — M3YUYEHHIO  TEOPETHMHMECKMX W
NPAaKTHYECKMX OCHOB aNrOPUTMHU3ALMHK, METOAaM NOCTPOEHHUA M
aHaiu3a aIrOPHTMOB, WCMONb3YEMbIX MPH PElUeHHMH NPUKIATHBIX
janau.  PaccmarpuBaiotcs  JIMHEHHBIE, — pa3BeTBAAIOLIMECH,
UMKIMYECKHE  CTPYKTYpbhl  anroputmoB. QOcoboe  BHUMaHHE
yaenderca 3agadaMm no o0paboTke OOHOMEPHLIX W JIBYMEPHBIX
MaccHMBOB; 3adadyam oOpabOTKM CTPOKOBBIX JaHHLIX; 3ajayaM C
MCHONL30BAHUEM NpOLEAYP U hyHKUMIN.

Discipline is devoted to the study of the theoretical and practical
bases of algorithmization; methods for constructing and analyzing
algorithms used in solving applied problems. Linear, branching,
cyclic structures of algorithms are considered. Special attention is
paid to the tasks of processing one-dimensional and two-
dimensional arrays; tasks of processing string data; tasks using
procedures and functions.

JcemecTp /3cemectp / Semester 3

KOO xomnonenri / BY3osckuii komnonent / University component

5 BIT KOOK
5J1 BK
BD UC

Komnbrotepiik xyitenepin
YHBIMIACTBIPBUTY bl 3KOHE KYPhUIBICHI
ApXMTEKTYpa M opraHu3alius
KOMIIBIOTEPHBIX CHCTEM
Architecture and organization of
computer systems

5

Kypc kasipri 3amanrbl DEM sxoHe KOMMBIOTEpIK KyHenepaiH
ApXUTEKTYPabiK epeKlIeNiKTepiH MeHrepyre apHanraH. DEM-H
(GyHKUMOHANABIK TYHWIHAGPI MEH KYPBUIFBIIAPbIH KoOanayablH
HeriziHe aca Haszap ayaapbiirad. CoHbIMEH Katap —ecenTey
KelleHAEpl MEH SKeninepiH YHbIMAACTBIPYIbIH TEOPHSUIbIK MKoHE
NPAKTUKAILIK HEri3/1epl KapacTblPbLUIajbI.

Kypc nNOCBALEH M3YUYEHHUIO  APXUTEKTYPHBIX  OCOOEHHOCTEH
coBpemeHHbIX DBM 1 KoMnbiotepHelx cuctem. Ocodoe BHUMaHUe
VACNEHO OCHOBAM TNPOEKTUPOBAHMA  (PYHKIMOHAALHBIX Y3108 W

O EHY 708-01-19 Karanor ancunnaun no odpazorarennioi nporpamme. Mi3anue sropoe




IBM.

TakAe paccMaTpuBalOTCS TEOPETHUCCKUE M NPAKTHYECKHE OCHOBbI

VCTPOHCTR
OpraHM3aLHH BLIYHCIHTENLHBIX KOMIUIEKCOR U CeTeH.

The course is devoted to the study of the architectural features of
modern computers and computer systems. Particular attention is
paid to the basics of designing functional units and computer
devices. It also discusses the theoretical and practical foundations
of the organization of computing systems and networks.

Tanpay dolibinma komnonerTrep / KoMnoHeHTs! 1o -Bhlﬁopy / Optional Components

6 BITTK JIMCKpeTTIK KyphiabiMaap 5 JIMCKPETTIK KYpbUIbIMIAP KYpPChl MbIHAAPMEH KaTbiHACTAp MEH 1. Maremaruka |

b1 KB JMCKpeTHBIE CTPYKTYPbI ornepaumsaiapabl OKbITYAbl, KHUBIHAAP apacblHAAFbI KATbIHACTAP/IbI, Maremaruka |

BD EC Discrete Structures TONTap, cakuHanap, epicrep KoHe T.0. CHAKTbI KYpbUIbIMIAPIbI Mathematics |
OKLITYZIbl YCbIHAAbI, Gacka noHAepai ((pPyHKUMOHANABIK Kydenep

TEOPUACK], HKeJTIep TeOPHACH, KOMOMHATOPHKA, KOJATAY TEOPHACHI, 2. Maremaruka 2

OYTiH caHAbl nporpaMmaliay, OHbIH TEOpUANApPbl, KAKThIFBIC Maremaruka 2

JKaraainap, KOMIbIOTepIiK AMCKPETTI MaTeMaTHKa) Urepyre Heris Mathematics 2

Donarel Kypanaap/ibl YChIHA/IbI.

Kypc OHMCKpeTHbIE CTPYKTYpPbI MpeiaraeT WiydeHue OTHOIIEHHH H
onepauuii Ha MHOKECTBAX, OTHOIUEHWH MENUTy MHOKECTBAMM,
M3YUYEHHE TaKMX CTPYKTYP Kak IpyMNnbl, KOJbLa, nojas W T.0.,
yrnyOngeT 3HaHMA B BOMPOCAX BBIYHMCIMMOCTH, [peanoiaraet
OCHOBHOM MHCTPYMEHTApHi MpPH M3YYEHMHM JPYTUX AUCLHIUIMH
(Teopus (yHKLMOHANLHBIX CHCTEM, TEOPHs CeTei, KOMOUHATOPHKA,
TeOpHs KOJUPOBAHUA, LIEIOYMCIIEHHOE ITPOrpaMMHUPOBAHKE, TEOPUs
MIp,  KOH(JIMKTHBLIX  CUTYAlLMil, KOMIIBIOTCpHAsA  JIMCKpETHAsA
mMaTeMaTHKa).

The Course Discrete Structures offers the study of relations and
operations on sets, relations between sets, the study of structures
such as groups, rings, fields, etc., deepens the knowledge of
computability, suggests the basic tools for studying other
disciplines (theory of functional systems combinatorics, coding
theory, integer programming, game theory, conflict situations,
computer discrete mathematics).

7 BITTK JlMckperTTi MaTeMaTrka 5 Kypc canay »y#eci Typaibl Herisri TYCIHIKTEp/i, MMbIHIAP MeH 1. Maremaruka |
BA KB JMcKkpeTHas MaTeMaTHKa KOMOWHATOPHKA TEOPHACHIHBIH HETI3r YFhIMJApLl MEH dICTepiH; Maremaruka |
BD EC Discrete mathematics rpaprap TEOpPMACLE TYPANbl HETI3r TYCIHIKTEP MEH o[icTep; KoATay Mathematics |

TEOPUACHI  DJIEMEHTTEpiH  KapacTelpaibl.  OKy  HaTmkecinae

@ EIY 708-01-19 Karanor amcuuninmn no obpazoparensHod nporpamve. Miaanue sropoe



CTY/ICHTTEp Oinyl Kepek: caHaap/bl Oip wRyHeneH ekiHiul kyiiere |

ayjapa any, ceiiemaepal NiKipiaep JIOrMKAChiHbIH  (OPMAIL/IbI
TiIHE ayaapa ajly; Heri3ri KOMOMHATOPABIK CCeNTepi WhiFapa ay;
rparapMen KapanaieiM apeKkeTTepi OpbiHiaii any.

Kypc paccmarpuBaeT  OCHOBHLIE MOHATHA  CHCTEM CHMCICHUS,
OCHOBHbIE  TNMOHATHA M METOAbl  TEOPUH  MHOKECTB M
KOMOMHATOPUKM; OCHOBHBIE MOHATHA W METO/Ibl TEOPHUH TpadoB;
EMEHTB  TEOPUM  KOAMPOBaHUA. CTYACHTHl  J10JIKHB  YMEThb
NEePEeBONTL YMCIA M3 OJHOH CHCTEMbI CHMCIEHMA B JIPYIVIO,
NepeBoOAMTL  NPEIOKEHHs Ha  (pOpManbHblif  A3BIK  JIOTHKH
BBICKA3bIBAHMI,  pemath Oa3oBbie  KOMOMHATOPHbIE — 3adaqm;
BBINOAHATHL NPOCTEHIIME ASHCTBUA HA rpadamu.

The course examines the basic concepts of number systems, the
basic concepts and methods of set theory and combinatorics; basic
concepts and methods of graph theory; elements of coding theory.
Students should be able to translate numbers from one number
system to another, translate sentences into the formal language of
propositional logic; solve basic combinatorial problems; perform
simple actions on graphs.

2. Maremaruka

=
Maremaruka 2
Mathematics 2

8 BITTK bIKTHManabIKTap TEOPHACH! KIHE Kypc  KOMOMHATOpHMKAHBIH  HEri3ri  yrbIMJapblHa  KaTbiCTbl I. Maremaruka |
bBJ1 KB MaTeMaTHKaNbIK CTATHCTUKA MaceniesiepMer  aifHasibiCadbl, bIKTHUMAJILIKTAD TEOPHACH  MeH Matemaruka |
BD EC Teopua pepoaTHocTeld 1 MareMaTHKalbIK  CTATUCTHKA  Heri3aepi  3eprreiiai.  ['pad Mathematics |
MaTeMaTHYecKas CTaTUCTHKA TEOPUAHLIH  HEri3ri  YFBIMOAPLIH - TaKIipuOese  KONJAHY — MEH
Probability theory and mathematical 3epTTeyre epekule KoHin demiHe. 2. Maremaruka 2
statistics Matemaruka 2
B Kypce paccMaTrpuBalOTCA BONPOCHI, CBA3ZAHHLIC C OCHOBHBLIMM Mathematics 2
MOHATHAMM  KOMOMHATOPUKH,  M3YHAIOTCS  OCHOBbI  TEOPHM
BEPOATHOCTEH M MaTemaTHueckoil ctatneTuki. Ocodoe BHMMaHHE
YACNCHO MIYUCHHIO M TMPUMCHEHHIO HA [PAKTHKE OCHOBHBIX
NoHATHIT Teopun rpados.
The course deals with issues related to the basic concepts of
combinatorics, studies the basics of probability theory and
mathematical statistics. Particular attention is paid to the study and
application in practice of the basic concepts of graph theory.
9 BITTK Iporpammanay tinaepi |: C, C ++ Kypcra nporpammanapabl  Kypy JKoHE OHIEY  CypaKTaphl I.  Anropurmiey KoHe
b1 KB Sabiku nporpammuposanms 1: C, C++ Kapacteipbinaasl. Cu  TUIIHIH  CHHTAKCHCI MEH mporpaMmanay nporpammalay
BD EC Programming languages 1: C, C ++ TexXHONOIHACH, CH TUTIHIH ONEepaTop/aphbl, KaablHbl IHHAMHKAJIbIK AJIrOpUTMH3ALAA H

yaecTipy. (QaililiblKk OKy-)Ka3y JKoHe MAacCHBTEP MEH MaTiHaepai

NMporpaMMHpOBAHHC

O EHY 708-01-19 Karanor ancunnnut no obGpasosarensHoii nporpavme. Minanne siopoe




b1 KB
BD EC

10 BINTK |

OHACY a1 OpHTMJI,L‘Pi OKBLITHLTAIB].

B Kypce paccMaTpUBaiOTCs BOMPOCH, CBA3aHHbIC ¢ pa3paboTkoi 1
OTNaAKoH nporpamMMm. M3yualoTes  CHMHTAKCMC M TEXHOJIOrns
nporpaMMupoBaHua  Ha  s3bike  Cu. onepatopel  a3wbika  C,
JMHAMHKYECKOE pacripesenerue namath, (aitnoeslii BEOA-BBIBOA H
anroputmbl 06paboOTKH MACCUBOB M CTPOK.

The course covers issues related to the development and debugging
of programs. We study the syntax and programming technology in
the C language, C language operators, dynamic memory allocation,
file 1 / O, and algorithms for processing arrays and strings.

programming

Ail?aorpaumanay Tingepi 1: GO
SA3bikn nporpammupoBanus 1: GO
Programming languages 1: GO

Ilon 3amaHaym Oarpapnamanay 71ini — Go  TiniH  MeHrepyre
apwanraH. barnapnamanay TUNHIH  CTAHJAPTTHl  IEMEHTTEP,
COMBIMEH Karap OpTak aiHbIManpinapsl  0ap  rapanie/nsm
menrepiieni. Go  TiNiHIH  apTYpAl  cananapaarbl  KOJIJI2HBIChI
KapacTbipbliaibl: rpaduka, MOOMILII KOCBIMUIANAP, MAalIMHATBIK
OKBITY, KOI arbIM/IbUIBIK, BeO-OSTTEp napcuHri.

JIMCUMIUIHHA ~ TIOCBAILEHA  M3YYEHHMKO  COBPEMEHHOIro  A3blKa
nporpammupoBatns Go. M3y4aloTea Kak CTaHAapTHbIC D1EMEHTEI
A3bIKA  MPOrPAMMHUPOBAHMA, Tak M Napaiieinsm ¢ oOummu
nepeMeHHBIMM. A TaKkKe paccMartpupactcs npumedenne Go B
pa3nMuHBIX  00nacTAX, TAKMX  Kak:  rpaguka, MOOWIIbHbIC
NPUIOKEHHUS, MalIMHHOE O0yUYEeHHE, MHOIONOTOMHOCTb, MapCHHI
BeO-CTPAHHULL

Discipline is devoted to the study of the modern programming
language Go. We study both standard programming language
elements and parallelism with common variables. It also discusses
the use of Go in various areas, such as: graphics, mobile
applications, machine learning, multithreading. parsing of web
pages.

ANropuTmiey KaHe
nporpammanay
AnroputMmzalia 1|
NpOrpaMmMHpoOBaHHe
Algorithmization and
programming,

4 cemectp /4 cemecTp / Semester 4

Tanaay GoiibIHIIA KOFAPLI OKY OpHBI KoMTonenTi /By3osckuii komnonent no suibopy/ University OptionalComponents

11 | KBIVTK
OOJI/KB
GCD/EC

_

Kacinkepik #aHe OM3HEC
[TpeanpuHUMaTENbCTBO W OU3HEC
Entrepreneurship and business

TeopuANbIK, FBUILIMW  3KAHE  MPAKTHKAILIK  OLIiM  apKbijibl
«Kocinkepiik KoHe OM3Hecy MoHi cryaeHTTepre Ou3Hec socriap
Kacayrd, OHbl YilbIMAACTBIPYFa KOHE IKyprisyre — MYMKIHAIK
Hepeni. COHBIMEH KaTap KociMKepiik KbismeT sKyieciHue HakTbl
KOHE  TYBIHJIANTBIH _ Macenenep/i  weuly YUllH  KYKBIKBITBIK,

@ EHY 708-01-19 Karanor 1wcumniund no obpazosarenbHoi nporpamme. Miianue Bropoe



IKOHOMMKAIBIK, OACKAPY MEH YIBIMIACTBIPY MOCEICAPIH ey AlH

FUTBIMH — NEPAKTUKAIILIK ()}‘-iﬂay f[-\YﬁCLI H KaiblNTacTbipaibl.

Jmcuunanna  «llpeanpuuumarensctro M OW3HECH  uepes
TEOPETHYECKHE, HayuyHbIe M TNPAKTHUYECKHE 3HAHMA  T03BOJIUT
CchOPMUPOBATE ¥ CTYAEHTOR FOTOBHOCTE K HPEANPHHUMATENLCKON
JEATENIBHOCTH W K opranusaimu - Owsneca.  JlucuwuruivHa
npeacrasnger co0oil CHCTEMATH3ALMID  HOPMATHBHO-TIPABOBBIX,
IKOHOMMYECKHX, OPraHW3aLHOHHO-YIPABJCHYECKUX 3HAHWH 110
BOMPOCAM  CTAHOBIECHUA,  BEJIEHUS  NPEIIPUHUMATENLCTBA M
OuzHeca, KOTOpbI€e CTaAHYT OCHOBOI s pa3BUTHA
NPEANPUHUMATENILCKOTO  MbIIIIEHHA 18 pelleHHs KOHKPETHBIX
3a1a4 M JeI0BbIX CUTYaLLWH.

The discipline "Entrepreneurship and business” through theoretical,
scientific and practical knowledge will allow students to form
readiness for entrepreneurship and for business organization.
Discipline is the systematization of regulatory, economic,
organizational and managerial knowledge on the formation,
management of business and business, which will become the basis
for the development of entrepreneurial thinking to solve specific
problems and business situations.

12 | KBIVTK
OOJUKB
GCD/EC

PyxaHH sKaHrbIpy
PyxaHu KaHrbipy
Rukhani Zhangyru

EnbGacel H. HazapbaesteiH «bonaiakka Oaraap: pyxaHu sKaHrbIpy»
GargapraManbiK  MAKalachlHAA KOFAMHBIH  PYXaHW  JIaMYBIHbIH
OaceiMabIKTaphl  aiikeiHaansin,  Oaraap  Oepinmi.  Pyxanm
AKAHFBIPY/Ibl AK€€7 HKY3ere achlpy MiHIACTI KOWbIIIbI.

Kasipri 3amanHbiH TanadbiHa COliKeC KOFaM JaMybIHbIH ipreji
KaruaacelHbiH Oipi skacTapabii Ginimre, nparmatusmre, Oacekere
KabiNeTTiNIKKe JIereH YMThLIIBIC O0YhI KaKeT.

BiniM  anylwibuiapabiH 3epaeci MeH CaHACBIHBIH, ALIBIKTBIFBl —
PYXaHW SKaHFBIPYbl THIMI Ky3ere ackipy/biH 0acThl LIAPThI
Oostein TadbLNAIbI.

B nporpammHoii ctatbe ['mapsl rocynapcetsa "Birnsa B Oynyuiee:
MOAEPHU3ALMA OOIIECTBEHHOIO COZHAHMA" M3JI0KEHBI OPHEHTHPLI
JyXOBHOTO pasBuTHs Hauiero obwecrsa. [locrasnena 3anaya
onepexaiouleli MoJepHH3alMKH  00IeCTBEHHOTO CO3HaHns. B
VCIOBUAX ~ COBPEMEHHOH  pealbHOCTH,  (PyHIAMEHTAIbHBIM
NPUHLMIIOM  pa3BUTHA  00LIeCcTBa J10JKHO CTaTh CTPEeMJIeHHe
MOJIOJICHKH K 3HAHMIO, K NParMaTH3My. K KOHKYPEHTOCTIOCOOHOCTH.
BOCHPUMMUMBOCTE M OTKPBITOCThL  CO3HAHMA  00yYalOIIMXCA  —

® EHY 708-01-19 Karanor ancunnians no odpazosarensioil nporpamae. M3nanme propoe




I1aBHOE  YCNOBHE )(I)(])C?\"I'I'IRH()H peanu3aumy MOJCPHH3ALMK |

OOIIECTBEHHOIO CO3HAHUS.

The program article of the Head of State «Course towards the
future: modernization of Kazakhstan’s identity» set out the agenda
for the coming years and announced: "The third modernization of
Kazakhstan", which implies the creation of a new model of
economic growth, will ensure the country's global competitiveness.
The receptiveness and openness of the consciousness of student
youth is the main condition for the effective implementation of
modernization of public consciousness.

13 | KBI/TK
00JVKR
GCD/EC

[ckepaik putopuka
Jenosas putopuKa
Business rhetoric

Kypc kacibu-Toxipubenik OarbiTrta KypacTelpbiifaH. OHbl OKY
ApKbIIbl KACiOM MaHBI3abl Hargainapia pUTOPUKANLIK iC-9peKeT
TEXHOJIOMMACHIH Mrepy kesjtenred. BiaiM amywbsiapapiH cesjuik
GuTiMaiiriH - apTThipy,  TMiMAI  ICKEpJiK  KaphiM-KaTbIHAC
Karuaanapsl, KYpT ai[blHAa CONIeyIiH YTbIM/Ibl bIKNAd eryiH
KAMTHTBIH Herizri (axkropsiap MeH ylepicTepi, WeEWeH MeH
ayJAMTOPUA  BIHTHIMAKTACYbIHBIH  (pOpMAapbl MEH Kypajiaapel
Typasisl OiNiM alty KYPCThIH MiHAETTepiHe Kipeli.

Kype umeeT npodieccHOHANBHO-MPAKTHYECKYK) HAlpPaBIeHHOCTD.
Ero  wu3yueHwe  mpeanojiaraer  OBIaJEHME  TEXHOJOTHEH
PUTOpHYECKOH JedTelbHOCTH B NPO(ECCHOHANBHO  3HAYHMBIX
cutyaumsx. B sajaum  Kypca BXOAMT IIOBBILIEHME  PeYeBO
ofpasoBaHHOCTH  00yualouMxcs, npuodpeTeHMe  3HaAHMH 0
npuHuMnax ek THBHOrO  1enoBoro  odUIeHMA,  OCHOBHBIX
¢daxTopax ¥ npoueccax, obecrneyMBalUIMX YCNemHoe BO3AeHCTBHE
myOnuuHOM  peur  Ha  chywareneid, ¢dopMax M cpencrsax
B3aMMOJIEHCTBHA OPATOPA M ayIHTOPUU.

The course has a professional orientation. His study involves
mastering the technology of rhetorical activFy in professionally
significant situations. The objectives of the course include
increasing students' speech education, acquiring knowledge about
the principles of effective business communication, the main
factors and processes that ensure the successful impact of public
speech on students, the forms and means of interaction between the
speaker and the audience

14 | KbIV/TK
OOJIVKB
Gen/ec

Onepracin 6oiibIHIIA UM PITBIK
TEXHOJI0IUA

| Llndposbie TEXHOIOMHU N0 OTpaciaM |

Mon Kaszakcran Pecnybnuxaceinbin  «lndpasik  Kazakcran»
MemnekeTTik OarpapiamachlH eHJipy/liH Herisri KeseHiaepi MeH

ONIAPIIbl KY3Ere achlpybl, HNCKTPOH/IBIK KbIZMETTEPAL KOPCETYiH

A KnaparTbelK —
KOMMYHHKaAlHAJIBIK
TEXHOJIOrusAIap

® EHY 708-01-19 Karanor aucumunaun no obpaszosareinLioil nporpamme. Mananue sropoe



NpUMEHEHHS
Digital technologies by branches of
application

caHnblk  naardopManapbii, apTypai kacidu  cananapaa CcaHabik

aKnapaTTbl O HICYIH TYPII 9ICTEPIH KapacTblpasibl.

JMcuMninHa  paccMaTpHBaeT OCHOBHBIE DTarlbl  BHEAPEHWA M
peanuzaunn  [ocynapersennoit  nporpammbl  PK «ludporoii
Kaszaxcrany, uudposbie naaT(OpMbl  OKa3aHHA  IJEKTPOHHBIX
YCIYT, pazinunbie crnocodn 00padoTku uMQpoBoi MHPOpMALIMK B
paziHuHbIX NPOeccHOHANbHBIX 00MacTaX.

The discipline examines the main stages of implementation and
realization of the State Program of the Republic of Kazakhstan
"Digital Kazakhstan", digital platforms for the provision of
electronic services, various ways of processing digital information
in various professional fields.

MH(popmaltmoHHo-

KOMMYHHKALMOHHBIE
TEXHOJIOTMH
Information and
communication
technology

15 | KBIVTK
OOJI/KB
GCD/EC

Croibaiinac  KeMKOPJIbIKKd Kapchl
MaJIeHHeT

AHTHKOPPYTLIMOHHAA KYJIbTYpa
Anti-corruption culture

| ABJIEHUIO.

"Cribaiinac MeMKOPJIbIKKA KApChl M3jJeHHWeT" NoHI "aKnapaTThik-
KOMMYHHKALIMSUILIK TEXHOMOTHsLIap" OarbiThl OiiM amylubinapa
Ke3 KenreH chibaiinac IKeMKOPNbIK  KOpIHICTepIHE  MYJLIEM
To30eywinikri kansinracteipyra OarbiTranyad. "Kasaxkcran-2050
"CTpaTerusachl KAJNbINTACKAH MEMJIEKETTIH >KaHa cascH OarbiTol”
chifaiinac MKeMKOPJBIKTBI YITTBIK Kayircizaikke Tikenei Kayin-
KAaTep JoPeiHeciHe KaTepel.

byn nonuid wmakcatel KP  Ceifaiinac KeMKOpPIBIKKA  Kapcbl
3aHHAMACBIH, OHbIH iliHae OenrineHren OarbliT OOMHbIHLIA TEpEH
sepaeiey, COHMad-ak ChiDainac MeMKOPIbIKKA Kapebl iC-KHMBL
OolbIHIIA OLNIM KYHECIH KalbINTACTRIPY MKaHE OChI HEri3[ae OChl
KYOBUTBICKA KATBLICTBbl  a3aMaTTbIK YCTAHBIMJbI  KAJLIITACTBIPY
Bonbin TabbLIAAbL.

JucuMIuIMHA  «AHTUKOPPYMUMOHHAS — KYJLTYpa»  HalpabJIeHWs
«HMHpopMaALIMOHHO-KOMMYHHKALIMOHHBLIE  TEXHOJIOMMHY  TIPH3BaHA
chopmupoBaTh y 00y4aOUIMXCS HYJIEBYK TEPNUMOCTE K JIIOOBIM
KOPPYTILIMOHHBIM  nposBnenusM. Kak  M3BeCTHO — cTpaTerys
«Kazaxctan-2050»: HoBblii noauTHYecKHi Kypc COCTOABLUETOCS
rocy/1apcTea» BO3BOAMT KOPPYTUMIO B paHr npiMod Yrpo3sl
HaLlMOHAJIBHOM Ge30MacHOCTH.

Llenblo IAHHOM AMCLMIUIMHBL ABJAETCH YriyONEHHOE H3Y4YeHHe
AHTHKOPPYMLUMOHHOrO 3akoHonaTtenbctsa PK, B TOM uHMclie Mo
0003HAYEHHOMY HAMPABICHHUIK), a Takxke (JOpMMPOBAHHE CHCTEMBbI
3HAHMH MO NMPOTHBOACHCTRHIO KOPPYILMH W BbipaboTKa Ha 3TOH
OCHOBE TIPAKIAAHCKON NO3HLMH 110 OTHOWEHHID K JIAHHOMY

M EHY 708-01-19 Karanor ancunniud no obpazosareibHo# nporpamme. HMinanuwe sropoe




The discipline anti-Corruption culture "of the direction”
Information and communication technologies " is intended to form
at trained zero tolerance to any corruption manifestations. As you
know, the strategy "Kazakhstan-2050": The new political course of
the established state " raises corruption to the rank of a direct threat
to national security.

The purpose of this discipline is an in-depth study of the anti-
corruption legislation of the Republic of Kazakhstan, including in
this area, as well as the formation of a system of knowledge to
combat corruption and develop on this basis a civil position in
relation to this phenomenon.

KOO komnonenti / BY3oBekuii komnonent / University component

16 BIT KOOK
b1 BK
BD UC

ANTOPUTMIIEP KIHE JlepeKTep
KYPhITbIMbI

ANITOPUTMBI M CTPYKTYPbI JIAHHBIX
Algorithms and Data Structures

[Tonge nepexktepiain adcTpakTinl THUNTEPi MEH OJapabl Ky3ere
acwipy azictepi okeiThinaawl. Kypaemuiri ap-Typni Aeureiineri
NepeKTep, OHbIH IlIIHAE MACCHBTEp, Ti3iMAep, XdLI-KecTenep,
arawtap, rpadrap, arbiMaap, Ke3ekTep KOHE ONapMEeH AKYMbIC
icTey anrOpuTMIEpl, KYpbUIbIMbI KOJLIAHBUIAABL.  AJNFOPHTMIEP
Kypaesnijairin Oaranay macesesepi Ko3ranaibl.

B aucummimHe w3yuaiorcs adCTpakTHble THIBI JAHHBIX M METO/Ibl
MX  peanulalMu  Ha A3blKe BLICOKOTO YpOBHA. [IpMMEHSIOTCA
CTPYKTYPbl JIAHHBIX PA3IMUHON CIOKHOCTH, BKIIOYAd MacCHBbI,
CIUCKM,  X31-TabMibl,  JepeBbA, rpadbl, CTEKH, OYepead H
anropuTMbl paboThl ¢ HUMM. 3aTpParuBarOTCs BOMPOCHI OLEHKH
CJIOKHOCTH aNTOPHTMOB.

The discipline studies abstract data types and methods for their
implementation in a high-level language are studied. Data
structures of varving complexity are applied, including arrays, lists,
hash tables, trees, graphs, stacks, queues, and algorithms for
working with them. The issues of assessing the complexity of
algorithms are touched.

Anropurmaey KaHe
nporpammanay
ANrOpUTMH3ALHA H
MpoOrpaMMHpOBaHHE
Algorithmization and
programming

Taunnay 60iibIHIIA KOMIIOHETTT

ep / Komnonenrtwl no Be16opy / Optional Components

17 BI TK
BJ1 KB
BD EC

Keninik rexHonorusnap
CeTreBble TEXHOJIOMMH
Network technologies

5

Kypc TesiekoMMYHUKALMAJIBIK ecenTey sKenifepin wobanay koHE
Oackapy HerisiepiH MeHirepyre apHanrad.bainaHeic KaHaniaapbl
MEH CBI3BIKTAPLIHBIH HEri3ri cunarTamanapbl  KapacTbipbliabl.
Jepekrepai xibepyMin HMQPIbIK #Kyiielepin Kypy epekienikrepi
urepinei. XKeninik o3apa apekeTTecy MOENIEPIH MEHIepyre aca
Hazap aynapeinran:OS] TCP/IP

Komnbiotepanik
Aayhenepain
YHBIMIACTBIPbLY bl
HKIHE KYPbUIbICHI
ApxutekTypa u
opraHusanms
KOMITbIOTEPHBIX

M EHY 708-01-19 Karanor amcumniuni o odpazosarenkioil nporpamye. Mspanue miopoe




I(} pc NOCBAUICH N3y HCHHHO OCHOB NPOEKTHPOBAHHA H|

AIMHHUCTPUPOBAHUS  TEICKOMMYHHKAUMOHHBIX BbIMHCITHTEIbHbIX
cereil. PaccMaTpHBAaOTCH OCHOBHBIC XapPAKTEPHCTHKH JIMHMIT W
KaHaIoB ¢BA3M. M3yuaiorca 0COOEHHOCTH NOCTPOSHUA LH(POBLIX
cucTem nepeaati Aaneix. Ocoboe BHUMAHKE yAeNAeTCs H3YHCHMIO
Moeneii ceTeBoro piauMmoeiicTena, Takux kak OSI, TCP/IP.

The course is devoted to studying the basics of designing and
administering telecommunications computer networks. The main
characteristics of lines and communication channels are considered.
Studied features of building digital data transmission systems.
Special attention is paid to the study of network interaction models,
such as OSI, TCP / [P.

cUCTEM
Architecture and
organization of
computer systems

18 bITTK Onepaumsibik Kylienep Kypc afchiHza 3amMaHayn ONnepauMaiibiK sKYHeaep apXuTeKTypachl 1. Komnbiorepiik
bJ1 KB OrnepaunoHHbIC CUCTEMbI OKbITbINAABL  Kasipri  samanrpl  ornepaumsiblk  skyiienepieri AwyhenepiiH
BD EC Operating systems KbI3METTEpP :KOHE OChl  KbI3METTEP/l JKy3ere aceipy KoJaapbl YHbIMIACTBIPBLITY b1

Typanubl  Tycinikrep  Oepineni.  [lpaktvkansik  cabakrapja KOHE KYPbUILICH

UNIX/Linux skexe Microsoft komnanmsichinbing O oxydenik ApPXHMTEKTYpa M

uHTepdeicTepi nrepine. opraHM3almsa
KOMITLIOTEPHBIX
cHCTEM

B paMkax Kypca M3yuaroTcs  apXMTEKTYPbl  COBPEMEHHbIX Architecture and

OMepalMoHHLIX  cucTeM. JlaeTca  npeiacraBieHue O CepBMCaX, organization of

npegocTapaseMuix cospemertbiMi OC M 0 npuemax peainsalim computer systems

ITHX CEPBMCOB. Ha NPakTHIECKNX 3aHATHAX W3YUaeTCa CHCTEMHbIN

untepdeiic OC cemeiictea UNIX/Linux u komnanuu Microsoft.

The course studies the architecture of modern operating systems. It

gives an idea about the services provided by modern operating

systems and the techniques for implementing these services. In

practical classes, the system interface of the UNIX / Linux family

of computers and Microsofi is studied.

19 BITTK CaH/IbIK 2IeKTPOHHKA [ToH Heri3ri NOruKanblik cxemanap, KOMOMHALMAIIBIK AKoHe Ti30eKTi I. dusuka
b1 KB Liudpposas nekTpoHHKa TUITI  KYPBUIFBIIAPALI OKWIbl.  ACHMHXPOH/bI, TOTEHLMAN KIHE Dusmka
BD EC Digital electronics CMHXPOH/bl dBTOMATTAP TEOPHACHLIHBIH HETi3NepiHe, COHIaii-aK Physics

DacTbl  JIOrHKanblK  cynbanapra  cyHeHe  OTBIPBIN  CaH/IbIK
TYHIHACPAIH CHHTE3] xy3ere ackipbinaabl. CaHIbIK KyPBUIFbUIAP/bI
wobanay YLIiH HHTErpa bl cxemanapisl
Naiaanany KapacThipbLia/ibl.

HHCUHHJ'IHHEI niyuaert _63'50“!1]&.‘ JIOFMYCCKHE CXCMBbI, }/CT'pOﬁCTBa

@ EHY 708-01-19 Katanor avcuuniany ne ofpasosarcibHoi nporpamme. Msnanne sropoe




KOMOMHAIHOHHOIO M N0CIe/10BaTelIbHOCTHOIO THIOB. Ha ocHoBe
TEOPUH ACHHXPOHHLIX NOTEHUMAILHBIX H CUHHXPOHHLIX aBTOMATOR,
a TaKike Oa3’oBbIX JIOTHYECKMX CXEM OCYLLECTBAACTCH  CHUHTES
UMPPOBLIX YIIOB. PaccMaTpHBaeTcas NPUMEHEHME MHTErpaibHbIX
CXEM JUIA [TPOEKTHPOBAHMA LMIPOBLIX YCTPOHCTE.

Discipline studies basic logic circuits, devices of combinational and
sequential types. Based on the theory of asynchronous potential and
synchronous automata, as well as basic logic circuits, the synthesis
of digital nodes is carried out. We consider the use of integrated
circuits for the design of digital devices.

20

BITTK
bJI KB
BD EC

CanabiK cynbaTeXHUKACh

[nppoas cxemoTexHuKa
Digital circuitry

N

Kypc CXEMOTEXHHMKAHbIH AJIEMEHTTED Haszacol Typasbl
(pesucTopiap,  KOHAEHcATOpiIap,  JIMOATAp,  TPAH3IMCTOpAAp,
MHMKpOCXEMalap,  ONTOMICKTPOHUKA  MJIeMEHTTepi)  Kanrhl
aKnaparTbl KapacTblpajibl. Mukpocxemanap dazucinaeri
JOTHMKANBLIK, DJIEMEHTTEP MEH JIOTMKanblK kobanay OKbIThIAaabl,
DyHKUHOHANBIK TYHIHAEPAl, COHBIMEH KaTap WM(pPIIbI-aHAI0IThIK
MKOHE  AHAIOITHI-UMPPAB  TYPASHOIPriluTepTi Wrepyre epekiue
Hasap ayaapblirat.

Kypc paccmarpupaer obwme cBegeHus 00 assieMeHTHOH Oase
CXEMOTEXHHKH (PE3MCTOPbI, KOHIEHCATOPbI, JIMOAbl, TPAH3IMCTOPLI,
MHKPOCXEMbI,  JJIEMEHTbl  OMNTOJNEKTPOHMKHM).  Mayuarorcs
JIOPMYECKHE JNIEMEHThl W JIOTHYECKOe MpOoeKTUpOBaHWe B Dazmcax
MHKPOCXEM. Ocoboe BHUMaHHUE Y AENEHO M3YUEHMIO
(YHKUMOHANBHBIX Y3I0B, @ TaKKe UM(Po-aHanoroBeix M aHanoro-
undposbix npeobpazopareeit.

The course considers general information about the circuitry
element base (resistors, capacitors, diodes, transistors,
microcircuits, elements of optoelectronics). We study the logical
elements and logical design in the bases of the chip. Particular
attention is paid to the study of functional units, as well as digital-
analog and analog-to-digital converters.

Dusuka
du3zuka
Physics

21

bITTK
L/ KB
BD EC

[Tporpammanay Tingepi 2
JvHaMuKanslK mporpamManay Tinaepi
S3biku MPOrpaMMHpOBaHHs 2
AMHAMHYECKHE A3BIKH
NporpamMmMHpOBaHMA

Programming Languages 2: Dynamic
Programming Languages

[lon nporpamMManbl OpbIHIAY KE3IHAETT «KOJIMA-KOJ» KOMITHJIS LS
MEH CHHTAKCHUCTIK Tajjlay OKyprisyre »oHe JEpeKTep THMiH
aHbIKTayFa MYMKIHAIK OepeTiH JIMHAMHKAIBLIK TporpaMmanay
TULAEPIH  KapacTbipaibl.  JIMHAMMKIBIK TGP KOCHIMLIAHbI
AKBLIZAM  23ipaeyre  konainel.  JIMHAMMKaNLIK  MporpamMManay
tingepine: Perl, Tcl, Python, PHP, Ruby, Smalltalk, JavaScript
Karaipl.  JInHaMmukanelk  TiAJep  d3ipreyuliiepre  Kbljijaam

ANropuTMAaey *KoHe
nporpammanay
Anropurmusauma v
NporpamMHpoBaHHe
Algorithmization
and Programming

D EHY 708-01-19 Karanor auciuinmn no oOpazosareabHoil nporpamme. Mananue sropoe




| HATHIKEIEPre Kol AKeTRIZY e MyMKIHIK Oepenl.

J.IHCU.MHJI[/[H'd paccmaTpuBact JAMHAMMYECKHEe A3bIKH
II[)O]"pﬂMMHpOBHHHH. KOTOpPbBIC MO3BOJIAKOT  ONPENENATh  THIIbI
JAHHBLIX W OCYIIECTBIATDL CHUHTAKCHUYECKHH aHaIM3 M KOMITHISLMIO
«Ha NETY», Ha ITane BbI[IOJHEHWA MporpaMmsbl. JIMHAMMUYECKHE
A3bIKM yI00HLI s ObiCcTpoil  pazpadoTku  npunowxenunid. K
JMHAMMYECKUM A3bikaM oTHocsaTes: Perl, Tcl, Python, PHP, Ruby,
Smalltalk,  JavaScript.  uHamuueckue  A3bIKM  1O3BOJSIOT
pazpaboTurkam ObicTpee 100UBaTLCA Pe3yNLTATOB.

Discipline examines dynamic programming languages that allow
you to define data types and parse and compile on the fly, at the
stage of program execution. Dynamic languages are convenient for
rapid application development. Dynamic languages include: Perl,
Tcl, Python, PHP, Ruby, Smalltalk. JavaScript. Dynamic languages
allow developers to achieve results faster.

22

BITTK
b1 KB
BD EC

[lporpammanay tinaepi 2: Java

S3bikM nporpamMmupoBadus 2: Java
Programming languages 2: Java

[Ton Java TEXHONOTHACKLIHBIH 3aMaHy W DarjapnaManbik KamTamachl
Heri3fepii, NOKaIbAl KOChIMIIANapAbl skobamay jkoHe asipneyai
Toxipube kysiHae wurepyre apHanrad. OObekTini-barbiTranraH
fporammanay nNpuHUMITEpl, (akngapMeH KYMbIC OKbITbIIAIb.
Iporpammanbik skobanapibl Kypy OOMBIHLIA HETI3rT Jaribliapibl
Toxipude XKY3IHIE MEHrepyre epexile Hasap ayapbliajibl.

JIMCUMIIIMHA  NOCBAIEHA H3YYEHWIO KaK OCHOBHBIX NOHATHH
COBPEMEHHOIO MPOrpaMMHOro ofecneueHns TeXHoneruu Java, Tak
M MpakTHYECKOMY YMEHHIO [IPOSKTHPOBAaHMA M paspaboTKH
NOKAJbHBIX MPUAOXKEHHs. M3yualores TNpHHUMIB  OOBLEKTHO-
OpPHEHTHpOBRAaHHOH paspaboTku nporpamm, pabota c daiinamu.
Ocofoe  BHMMaHMe  yJensercd  [PAKTHYECKOMY  OBIAACHHIO
HABbIKAMM CO3aHHUA NPOTPAMMHBIX MPOEKTOB.

Discipline is devoted to the study of the basic concepts of modern
software technology Java, and practical ability to design and
develop local applications. We study the principles of object-
oriented software development, work with files. Particular attention
is paid to the practical mastering the skills of creating software
projects.

Anropurmaey moHe
nporpammanay
ANropuTMH3aLNA U
NnporpaMMHpOBaHUC
Algorithmization
and Programming

5 cemecTp /5 CCMVQCI'I-'I} / Semester 5

KOO komnouenri / BY3oBckuii komnonent / University component

KIT 2KOOK

I [Tporpammanap.ibi 3ipaeyiH Kypai- I

I Kypcra Garnapnamanbik akyienepai sobanay 9/icTepin MeHrepy

ANropurMaey KoHe

@ EHY 708-01-19 Kartanor aucuunnuni no odbpazoparensioit nporpamme. Mananue propoe




1 TABK
PD UC

caimManiapsl
MucTpyMEHTalIbHbIE CPEACTBA
pazpaborku nporpamm/ Tools of
program development

WHOHC 6?“’}12”)_[12“\1'd.'l'dp,’_lbIH. L}Mipﬂi}{ IMKIIH  KAMTAMAChI3 CTy e

bBuskec-npouecrepai  Moaenaey
#oOanayablH 3amaHaym
TaXKIpUOeNniKk  jaribliapbid

CpeKLIe  Hazap  ayjaapbinajbl.
Herizaepiu MEHIepy HKIHE
TEXHONOTUAIAPbIH  KOJLAAHY AbIH
MEHIepY KapacTblpblia/bl.

B Kypce OCHOBHOE BHUMaHHE YACHACTCH OCBOCHHIO MECTOA0B

nporpavmaiay
ANropuTMmuzaLug u
NporpamMMHUpoOBaHMe
Algorithmization
and Programming

AKnaparTbiK

NPOCKTUPOBAHMA  TPOTPAMMHBLIX  CHCTEM U obecneueHuo KOMMYHHKALIMATIBIK
AKUIHEHHOrO LKA nporpamm. [peanonaraercs 0cBO€HHE OCHOB TeXHOJIOrHsnap
MO/1eTHPOBAHMS OM3HeC-TpoLIEeccoB H npuodpereHHe WudpopmaumoHHo-
NPAaKTUYECKUX HABLIKOB MPUMEHEHHA COBPEMEHHBIX TEXHOIOIMHA KOMMYHHKALIMOHHbIE
NPOEKTUPOBAHMA. TEXHOMOMMH
Information and
The course focuses on the development of methods for designing communication
software systems and ensuring the life cycle of programs. It technology
assumes mastering the basics of business process modeling and the
acquisition of practical skills in the use of modern design
technologies. -
24 KIT JKOOK Ky#enik nporpammanay 6 Kypcra skyHenik nporpammanay/ibiH  Herisri - KOHUENLMAIapsl KomrsroTepiik
11 BK CucTeMHoe NporpaMMHpoOBaHHe OKBITHINAABL. MyHzA Herisri yreiMaapra Tycinikrep Gepineai: aapo KyHenepaiH
PD UC System Programming 0ObeKTINIEpl,  Mpollecc,  arblH,  [PUOPUTETTEP,  Kayincisuik YHABIMAACTHIPBLTY b

aTpubyTTaphl, yiHMenep, MbIOTEKCTEp, cemadoprep, OKuranap.
Kazipri samanrel OXK okyifenix QyHKUMAnapbiHa cunatraManap
Oepinenl. Hakrel nporpammanay karjannapbiHa - aca  Kaxer
(yHKLUMSNAP/IBIH HEri3r1 KACHETTEP] KapacThlphiiaibl.

B kypce M3y4alTci  OCHOBHBIE  KOHLIETIUMH  CHMCTEMHOIO
nporpaMMupoBanus. Jlaerca TONKOBAaHME OCHOBHBIX TOHATHIH!
o0BLEKTBl  sjipa, MpoLece, [MOTOK, MPHOPHUTETL,  aTpubyThl
He30MacHOCTH, KyH, MbIOTEKCHI, cemaopsl, cOOBITHA.
[pHBOAMTCS OnMcaHue cMCTeMHBIX QyHKUMI coBpemenHbix OC.
PaccMartpuBaloTcs  OCHOBHblE — CBOMCTBA  Hambosee  BayKHBIX
GYHKUMHA M MX NPUMEHCHHE B PEASIbHBIX MPOrPaMMHbBIX CHTYALHAX.

The course examines the basic concepts of system programming.
An interpretation of basic concepts is given: kernel objects, process,
flow. priorities, security attributes, heaps, mutexes, semaphores,
events. A description of the system functions of modern operating
systems. The basic properties of the most important functions and
their application in real program situations are considered.

HOHE KYPBIIBICHI
ApXHTEKTYpa H
OpraHH3alms
KOMIBITEPHBIX
cHCTeM
Architecture and
organization of
computer systems

Tangay doiibinma komnoserrrep / Komnonentsl no Buisopy / OptionalComponents

@ EHY 708-01-19 Karanor ancunniany no obpasopateanHoid nporpamme. Miaanue sropoe



25 | BITK

Mammnar a

DarpiTTAIFaH |

Kypcra mnpoueccop KOMaHaanapbiH - KOJJAHY — QHCTEPI  MEH

ANIrOpHUTMICY KaHe

bJ1 KB nporpammanay (Assembler Tii) Accembiep T oKwblIThinaakl.  Komnbioerpiancein o kibepy, nporpammvanay
BD EC MatmMHHO-OPHEHTHPOBAHHOE anpecrey  KOMaHAanapbl, JKajayilapibl perucTpi, Oackapyibl Anropurmusaumg 1
nporpammupopanme (a3e1k Assembler) IWAPTChI3  KaHe WApTThl  KIOEpY, CalbICTBIPY  KOMaH/lajiapbl NporpaMMHpoBaHHE
Machine-oriented programming KapacTeipbiianbl. [lpoueaypa MeH makpoKoMmauaanapibl Kypyfa, Algorithmization
(Assembler) MATEeMATHKAIBIK KOCBIMILA [POLECCOP KOMAHIANApbiHA epeKiue and Programming
Ha3ap ayaapbLlajibl.
2. KomneroTephik
B kypce u3yualoTcs METOAbl MCMONbL30BAHMA KOMaH/ Mpolieccopa KyhHenepain
M sa3bika AccemOnepa. PaccmaTpuBaloTcd KOMaHAbl [MEPECHUIKH, YHBIMAACTBIPbLITY bl
apecaliMsi  aMATH  KOMINbIOTEpa, perucTp (plaros, KOMawbl WAHE KYPhIILICEI
CpaBHCHUA, OC3YCNOBHON M YCIOBHONH nepenauu  yrnpasieHHs. ApxuTeKkTypa u
OCHOBHOE ~ BHMMAHME  yjaensercs  pazpaboTke  npoueayp M OpraHusaLus
MaKpOKOMaHjl, @  TAKKEe  KOMaH/1am MaTEMATHYECKOrO KOMINBIOTEPHBIX
cornpoLeccopa. CHCTEM
Architecture and
The course examines methods for using processor commands and organization of
assembly language. It considers the transfer commands, the computer systems
addressing of computer memory, the register of flags, the
comparison command, unconditional and conditional transfer of
control. The focus is on the development of procedures and macros,
| as well as the commands of the math coprocessor.
26 BITTK BeoO-nporpammanay Tinaepi xoHe BeO- [lon HTML - runepmartingi Genriney T Herizinzeri ped- 1. Anropurmiey KoHe
b/ KB An3aiH nporpammanayibl, CSS - KackaaTel CTWib kecTenepiu, JavaScript - nporpammaray
BD EC S13bikn BeO-nporpaMMHupoBaHns U Beb- KON TnapajaMrManblK MporpaMmanay TillH  Mrepyre apHajifas. ANropuTMH3aLns H
JIM3AMH Caiitrap MeH BeO-KOCBIMILANAPFA apHANFaH  KOJNJAHyW bl  Bed- NMpOrpaMMHpoOBaHHe
Web-programming languages and web- unTepdeiicrepin  aobanayra, coHbiMed  Katap  BeO-Oerrep Algorithmization
design KYPbIIBIMBIH KYPY NPUHLMITTEPiHE epeKile Hazap ayJapblialbl. and Programming
JIMCUMIUIMHA NOCBALLEHA M3YYEHHIO BeO-NpOrpamMMHpOBaHMsi, Ha 2. AKnaparTbik —
OCHOBE f3blKa runeprekctoBoi pasmerku HTML, kackaaHbix KOMMY HHKaLIHAIBIK
Tabnuu  cruneit CSS, MYJIbTHIAPAAHIMEHHOTO  A3bIKa TEXHOJOruanap
nporpammuposanns  JavaScript.  Ocoboe  BHMMaHHE Y/ENEHO HudopmauuoHHo-
MPOEKTHPOBAHMIO  MOJIL30BATENLCKUX  BeD-uHTepdeiicoB A KOMMYHUKAIIHOHHbIE
CalTOB M BeO-NPWIOKEHUI, a TAKKE NPUHLMIEM TI0CTPOEHHA TEXHOJIOTMH

CTPYKTYpbI BeO-CTPaHMLL

Discipline is devoted to the study of web programming, based on
the HTML hypertext markup language, CSS cascading style sheets,
multi-paradigm  programming language JavaScript. Particular

Information and
communication
technology
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web applications, as well as the principles of constructing the
structure of web pages. -

BupTyanaay TexHOIOrUsapsl

6

Kypc BUpTyaniaHAbIPYAbIH  dpXMTEKTYPachl  MEH

anicTepiu

BITTK Kommbrorepiik
bJ1 KB TexHONOrMu BUPTYaH3aluu KapacTbipaabl. BupTyanas opranapaa, BHPTYajllbl  OpTajarhbl HyHenepain
BD EC Virtualization technologies Aelijiepie, BUPTyalIsl  OpTaja cakrayiarbl Kaarthl  dackapy YHBIMAACTBIPBIY b
macenenepi JKAH-3KAKThbI KapacTbipblyiabl. BupTyanasl KIHE KYPhIIbICH
MalllHHanap/bLl  Kocnapiaay seprreiedl. BupTyanas  opraparsl ApPXUTEKTYpa U
MHUrpallMs  K9HE  CHAILWIOTTApra,  BUPTYanasbl  kabaTrapibl opraHuzalius
Dackapyra, conjali-ak CaHAblK KPMMMHANUCTHKAra epeKuie Hasap KOMIBIOTEPHbIX
ayJapbliajibl. CHCTEM
Architecture and
B Kkypce  paccMaTtpuBalOTCs  ApXMTEKTYphl M METO/b organization of
BupTyainzalumi. TloapoOHO  M3yualTcs  BONPOCHN  yIpar/eHHs computer systems
namMaTLIO B BHPTYaNBbHBIX Cpelax, CeTH B BHPTYallbHBIX Cpeiax,
XpaHeHWs B BUPTYaNbHBIX cpeaax. Mccneayercs niaHMpoBaHue
BUPTY@IbHbIX MamivH, Ocoboe BHUMAHWE YACNACTCS MHUIpalldu
CHAMWIOTAM, YMPaBIeHHIO BUPTYalbHbIMHM CJIOAMH, a TaKKke
uupoBOi KPUMHUHATMCTHKE B BUPTYANbHBIX Cpeaax.
The course examines the architecture and methods of virtualization.
The issues of memory management in virtual environments,
networks in virtual environments, storage in virtual environments
are studied in detail. The planning of virtual machines is
investigated. Special attention is paid to migration and snapshots,
management of virtual layers, as well as digital forensics in virtual
- environments.
28 bITTK IMporpammanay Tingepi 3: 03bIK Tinjaep 8 Ilan nporpamManay/iblH 3amMaHayu O3bIK TiUIAEPIH KapacTbipajbl: ANITOpUTM/JIEY JKIHE
/1 KB Sy NporpaMMHUpoBaHHa 3: CHHTAKCHUCI, ATOTPUTMICPI JKOHE  ONapablH  CPeKLIeNiKTepi. nporpamMmanay
BD EC nepeoBbie A3bIKH OnapibiH Herisri xoHe o3iHe TOH epeKICNiKTepi CHNaTTajlbiHAIbI ANTOPUTMH3ALIAA U
Programming languages 3: advanced KoHE epekuieneHeni.  bacekere  KabineTTi  3amaHayu NporpaMMHUpoOBaHHE
KOChIMILIANAPABl 33ipiey YILIIH aldblHFbl Karapjibl nporamManay Algorithmization

TiAEpitH NAPKTHKAAA KOJJAaHY KapacTblphLIaibl.

JMcuniiinHa  paccMaTpUBAET COBPEMEHHbBIE [1EPEOBbIE  A3bIKH
NPOrpaMMHPOBAHMS.  CHHTAKCHMC, allOPUTMbl K CTPYKTYPHI
JAHHbIX. BBIIENATCS W OMUCHLIBAIOTCA TNABHLIE H XapaKTepHbIe
uX 0coBeHHOCTH. PaccMaTMpUBaeT IpaKkTHUYECKOe NpPUMEHEeHUe
MEPEIOBLIX  A3bIKOB  [POrPaMMMpOBaHMA g pa3paboTku
KOHKYPEHTHOCTOCOOHBIX COBPEMEHHBIX NMPUIIOMKEHUS.

Discipline examines modern advanced programming languages:

and Programming
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syntax, algorithms and data structures. Mighlights and describes
their main and characteristic features. Considers the practical
application of advanced programming languages for the
development of competitive modern applications.

29

BITK

b1 KB
BDEC

[Tporpammanay Tinaepi 3: R
S3bIkK nporpaMmmuposadus 3: R
Programming languages 3: R

Kypcra MaHbI3abl CKPUNTTIK nporpammanay  Tini R Tini
OKBITHIUTAAL., R Tini MaTiHzaepal ewieyae KameT epHeKTepil
KaMTuabl. Bekropnap, warpuuanap, TisiMaep, CTaTUCTHKAIBIK
MOJENLAEpPre  JMArHOCTHKA  KYprizy  JKoHe  jepekTepai
BU3YATH3aLMsIIAY DJICTEP] KAPACThIPbINA/IbL.

B kypce uzyvaercs a3b1k R, KOTOPbI ABAAETCA MOLLHBIM
CKPHITORBIM SI3bIKOM M OIEPHKUBACT BblpaKEHHA Ll 00paboTKu
TekcTa. PaccmarpuBaloTcs BEKTOPA, MATPHLbL, CIIMCKH, METOJIb
JMArHOCTHPOBAHUSA CTATHCTHYECKUX MOJIENICH U BU3YallH3aLIMK
JAHHbIX.

The course learns the R language, which is a powerful scripting
language and supports expressions for word processing. We
consider the vector, matrix, lists, methods for diagnosing statistical
models and data visualization.

ANropuTMaey #aHe
nporpaMmManay
ANTOpUTMH3ALIMA W
NporpaMMHMpOBaHHE
Algorithmization
and Programming,

KITTK
I'JI KB
PD UC

JlepexTep Ga3anapblHbIH TEOPUACDH
Teopus 06a3 JaHHBIX
Databases Theory

Kypc TymbIppiMAaMablK, JOTUKAIBIK *aHe (HIUKANBLIK JASPEKTEp
MOJIEbAEPIH peciMaeyiait TEOPUACHI, apicTepi MEH
TeXHOJOrMANapblH  KamTuabl. Jlepexrepai  owneyain  ombeban
TingepiHe, coHpaii-ak gepextep OazacwiH  Dackapy KykHenepin
kypyra okeHe JIKBXK kemerimeHn nepextepre oHTakiibl  KOJ
JKETKI3yre epekiie KoHin deninesi.

B Kypce paccMatpuBaloTCs TEOPUM, METOAbl M TEXHOJIOTMH
dopManM3aMKH  KOHLENTYANbHBIX, JOIHYECKMX M (HINYECKHX
mMosenei naHHeix. Ocoboe BHUMaHME yAENAeTCs YHUBEPCAIbHBIM
A3bIKAM MaHWMYJMPOBAHMSA JAHHBIMHM, a Takme [MOCTPOEHHIO
CUCTEM YMpaBieHud 0a3aMu JAaHHLIX W ONTUMAIBHOMY JOCTYIY K
JlaHHBIM ¢ HenonbzoBaHuem CYB/L

The course covers the theory, methods and technologies of
formalization of conceptual, logical and physical data models.
Special attention is paid to the universal data manipulation
languages, as well as the construction of database management
systems and optimal data access using the DBMS.

ANrOpUTMJEY KaHE
JIepeKTep KYpblinbIMbl
ANropuT™Mbl U
CTPYKTYPbI AaHHbIX
Algorithms and Data
Structures

31

KM TK
I KB

Ilepem"c})-ai backapy (SQL, XQuery)

Kypcra OpTaNbLIKTAHABIPbLIFAH JepexTepai Dackapy

apThiKWbUIbIKTApLl; jepekTep Gaszacwin Oackapy yiieci (JIBBX) |

L,

AJNTOpUTMJIEY JKIHE
JIEPEKTEP KYPbLIbiMbl
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PDUC

yl1paﬂJ]ﬁllHle&HthlIr\-lrl-'l (SQL.
XQuery)
Data management (SQL. XQuery)

OKbITbIAAB.  SQL Thie  cypadbicTapabl  yibIMAACTBIPYFA,
AepeKTep/l DAaNNAHBICTLIPY TYPAEPINE, CAKTANATBIH NPOLeaypanap
MEH  (pyHKUMAnapra, Jlepextepii  Dackapyibl  aKiMuIineHAIpY
KypajlapbiHa epeKiile Hazap ayaapbliaibl.

B kypce M3yualoTcs  [IPEMMYLUECTBA  LEHTPAIW30BAHHOTO
YINPABIEHHS JAHHBIMHK; CHUCTEMbl YNpaeneHus 0azaMu JIaHHbIX.
Ocofoe BHHMaHME YJENieTcs MOCTPOEHUIO 3alpocoB Ha A3bIKe
SQL; BHAaM COEAMHEHMIA NaHHBIX, XPAHMMbIM [POUEAYpaM M
(PYHKLMAM, a TAKKE CPEACTBAM AJMMHHCTPHPOBAHMS YNPaBIeHUA
JIAHHBIMH.

The course explores the benefits of centralized data management;
database management systems. Particular attention is paid to
building queries in SQL; types of data connections, stored
procedures and functions, as well as data management
administration tools.

ANropUTMBI M
CTPYKTYPBI JAHHBIX
Algorithms and Data
Structures

6 cemecTp / 6 cemectp / Semester 6

KOO xomnonenti / BY3osekuii kommonenT / University component

32 BIT2KOOK KuGepkayincizaik Herizaepi 5 [Mon  KkKHOepkayinCi3MIKTIH  ipreni  KOHUCMUMANApPbLIH - HIepyre Komnbrorepnik
b/l BK OcHOBBI KHDepOe30nacHOCTH apuanrad. KuOepKbUIMBICKEPIEp cunarramaiapbl MeH OJlapiblH Ky Heepain
BD UC Cybersecurity Foundation TApAlblHAH KOJLIAHBUIATBIH TAKTUKANAP KapacThipbiia/bl. COHbIMEH YHBIMAACTBIPBLTY bl

KaTap Kypc KkubepKayincisaik capariibLIapbiHbIH IKOHE KYPbUIBICHI

KMOEPKBUIMBICTIEH KYPecy YLIIH KOMJAHATHIH TEXHOJOTHUANApbIH, ApxuTekTypa u

KYpaJlAapbl MEH MPOLEy PaJIapblH KAPACTHIPA/IbI. OpraHu3aums
KOMMbIOTEPHBIX

JIMCUMMIMHA  HarnpaBjieHa Ha  M3ydeHWe  (yyHIaMeHTasbHbIX CHCTEM

KOHLIE LM KubepOe30MacHOCTH. PaccmaTtpuBatoTca Architecture and

XAPAKTEPUCTHKM KMOEPNPECTYITHUKOB M TAKTHUKH, HCIOJb3YeMble organization of

umu. Kpome TOro, Kypc — M3yvaeT TeXHOJIOTMH, CpeicTa M computer systems

NpOLEAyphl, KOTOpbiE CIELMANUCThl N0 Kuhepde3onacHOCTH

MCIIOJIB3YIOT AT OOPBOBI ¢ KHOEPNPECTYMHOCTHIO.

Discipline aims to explore the fundamental concepts of

cybersecurity. The characteristics of cybercriminals and tactics used

by them are considered. In addition, the course examines the

technologies, tools and procedures that cybersecurity experts use to

combat cybercrime.

33 KIT KOOK MUKpPOKOHTPOAIEPAI Nporpammanay 7 Kypcra MHKpOINPOLECCOPABIK  TEXHMKAHBIH MPOrpaMManbik  — Kyhenix
Il BK [ lporpammupoBaHme TeXHUKaJbIK APXHMTEKTYPACBIHbIH Kypamjac benikTepi, nporpammanay
PDUC | MMKPOKCHTpOJIIIEPOB MHKPOKOHTPOJAJIEPIIK TaKTA1ap/ibl nporpaMmmanay Cucremuoe
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Programming microcontrollers

TEXHOJNOTHANAPb KApPacThIPbINajibl.
TaKTANApAbl NPOrpaMMmanayiarkl  TaHialfaH Tl CHHTAKCHCIHE
FKOHE OHBIH apTYpAi KypbUIrbuiap MeH Xadapiibinapasl dackapyia
KOJIAAHbITYbIHA €peKIle Ha3ap aydapbinfaH.

B xypce paccmarpMBalOTCA:  KOMIIOHEHTBI  NPOrpamMMHO-
TEXHMUECKMX  APXMTEKTYP  MMKPOMNPOUECCOPHONH  TEXHHKH,
TEXHONOTHH  [IPOIPAMMHPOBAHKS  MUKPOKOHTPOJUIEPHBIX  UIAT.
Ocoboe BHWMAHWE YHENSETCs CHHTAKCHCY BLIOPAHHOIO A3biKA
NPOrpaMMMPOBAHUS  MHUKPOKOHTPOJUIEPHBIX  1laT M €ro
NPUMEHEHHIO JUIH  YIIPABIEHMA PA3MYHBIMM  YCTPOHUCTBAMM W
JaTYMKaMH.

The course covers: components of software and technical
architectures of microprocessor technology, programming
technology of microcontroller boards. Special attention is paid to
the syntax of the selected programming language of the
microcontroller cards and its application to control various devices
and sensors.

MUKpPOKOHTpONIEPIIK

NPOTrPAMMHPOBAHME
System Programming

MainnHara
OarsiTTanfaH
nporpammanay
(Assembler Tini)
MawuHHO-
OPHEHTHPOBAHHOE
nporpaMMHUpoBaHHe
(s13b1k Assembler)
Machine-oriented
programming
(Assembler)

Tanpay Goiibinma rkomnouerTrep / Komnonenrsl mo Beibopy / OptionalComponents

34 KT TK
M1 KB
PD UC

KoMmnetoTepnik sxeninep: xobanay
oHe Dackapy

KomrmbiotepHbie ceTu:
MPOEKTHPOBAHHE U
aIMHHUCTPUPOBAHNE

Computer networks: design and
administration

5

KypeTa ek Kypbutrbiiapibl, KeliliK XaTTaMmanap/bl, etk
oneapuMANBIK OKYHeNepai, Karanortap Kbi3METTEpiH, JKeJiliK
Kbi3MeTTepai  xkobanay kode Oackapy, KyHeHiH  (ainabik
pecypcTapbiH Oackapy OkbIThiaAR. Pecyperapra, Dacnara LibiFapy
KYPBUIFBUIAPBIHA - KOJI KETIMAINIKTI  Oackapyra epekiue Haszap
ayaapbiirad. Pesepsri Kellipme kacay HKoHe aKiapaTThl KabiTKa
KenTipy, KeNliK KypbAFbUIAp MeH Kpi3MeTTepiHe Oakpliay
AYPrizy HKOJAAPbI KAPACTbI PbLIA b

B Kkypce M3yualoTcs INPOEKTUPOBAHME W YIPABJICHHE CETEBbIMH
YCTpPOHCTBaMH, CeTeBbIMH MPOTOKOIAMH, CEeTEeRbIMU
OMepalMOHHBIMH  CUCTEMAMM, CNYKOAMM  KATAIOrOB, CETeBBIMH
cnyx6Gamu,  ynpamnenus  (aiinoBeiMu  pecypcamu.  Ocoboe
BHHUMaHME YJIENFeTcs TMpaBaM [0CTyMNa K pecypcam, yCTpoidcTBaMu
neuatv. PaccMarpuBalOTCS BONPOCHI  PE3EPBHOIO KOMUPOBAHUA,
BOCCTAHOBIEHUS HMHQOpPMALMW M OCYLIECTBICHUS MOHHTOPHHIA
CETEBBIX YCTPOHCTB M Ciy#0.

The course studies the design and management of network devices,
network protocols, network operating systems, directory services,

network services, file resource management. Particular attention is

Komnbrotepiik
Kyhenepaiy
YHBIMIACTHIPLITY bl
KOHE KYPBUILICH
ApXUTEKTYpa U
opraHuzauus
KOMIBIOTEPHBIX
cUcTEM
Architecture and
organization of
computer systems
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! paid 1o access rights to resources, printing devices. It covers |
] ] backup, recovery and monitoring of network devices and services.
35 KITTK I'T MHppaKYPbLIBIM 5 Kypera  kaszipri - 3amaHfbl  ecenrey  OPTaChiHbIH - anmnaparThik Komnbotepnix
IJ1 KB IT undpacTpykrypa KOMIIOHEHTTEP] K3HE OJap/iblH 7KeKe (DYHKUMAIAPb OKbIThIa/IbI. wyHenepain
PD UC IT infrastructure JlepexTepal  cakray KypbUIFbUIApbl, KYHeNiK apxuTekTypanap YHBIMJACTBIPBLAY bl
KapacThipbinaabl, AnbTepHaTuBTi opTanapra (SCADA, Haxrbi HOHE KYPbIIbICHI
YAKBITTArbl Ky Henep, chiiaapibl MHQPaKYpeUILIMAAP), Keninepre, ApPXHTEKTYpa M
KENUIK  Kayincisaik KOMNOHEHTTEPIHE JKIHE PYKCATCHI3 €HYAl OpraHm3anuns
AHBIKTAY JKIHE as/ibiH-ally #yHeci, OKWFara apekeT eryre epekiue KOMIBIOTEPHbBIX
Hazap ayaapelirad.  3atrap  apackingarsl  uHTepuer  (IOT) CHCTEM
OKBITBINIA/IbI. Architecture and
organization of
B kypce H3yqaloTca anmaparHbieé KOMIOHEHThI COBPEMEHHbIX computer systems
BLIMMCIUTENBHBIX — CpPell M MX  OTASJIbHbIE  (DYHKIMM. _
PaccmatpvBalTCs yCTpOHCTBa XpaHEHHWA JaHHBIX, CHCTEMHBIC Kubepkayincisiik
apxuTekTyphl. Ocoboe BHMMaHME YIENAeTCH ANbTEPHATUBHbIM qeri:mepi
cpenam (SCADA, cucTembl peaNbHOIO BPEMEHM, KPUTHYECKHE OcHosel
MHPPACTPYKTYPHI), CETAM, KOMIIOHEHTaM CETeROH De30MacHOCTH H krbepOe3onacHoCTH
cucTeMaM  OOHapy»eHus M [PEAOTBPALIEHHA  BTOPIKEHUH, Cybersecurity
pearMpoBaHua Ha MHUMaeHTbl. M3yuaerca Mureprer seweii (10T). Foundation
The course examines the hardware components of modern
computing environments and their individual functions. We
consider the storage devices, system architectures. Special attention
is paid to alternative environments (SCADA, real-time systems,
critical infrastructures), networks, network security components and
intrusion detection and prevention systems, incident response. The
Internet of Things (10T) is being explored.
36 KITTK OHipicTik Keniep 5 KypcTa eHmipicTik ecenrey KeliNepiH Kypy/iblH TEOPHSIIBIK jKoHe KoMmmbloTepiik
11 KB [TpOMBbILLLIEHHBIE CETH MpakTMKANbIK — acnektiepi  KapacTipbinajibl. [laccuBTi  Kome wyhenepain
PD UC Industrial networks GenceHai keninik xabiawlKTapra epekiue Kol OesliHedl: OHBIH YHBIMIACTHIPbLITY bl
MakKcaThl, naiijanady —Karuganapbl  AQHEe  KOH(MIypauMsaChl. WIHE KYPBUIbIChH
CoHpaii-ak, oHIipicTik o0bexTiIepal naijanaHyabiH  opTyp ApXHTEKTYpa U
WAPTTAPHIHAA  KOJIAHBIIATBIH — MOJENbLAEp,  TEXHOJIOIrusanap, OpraHu3aumus
XaTTamaaap, MHTepQeHcTep KoHe HAKThI YaKbITTarbl ONEePalHATIbIK KOMITBKOTEPHbIX
JKyHenep TaaKbllaHaabl. CHCTEM
Architecture and
B kypce paccmMaTpuBaiOTCs TEOPETHHMECKHE W MPAKTHYECKHE organization of
ACMEKThl TOCTPOCHHS TNPOMBIIIIEHHBIX BLIMHCIMTENLHBIX CeTel. computer systems
Ocoboe BHUMaHUE YAeIS€TCa MAcCHBHOMY M aKTHBHOMY CETEBOMY

OGOPy,ﬂOB&HHl—OZ €r0  Ha3HAYuCHHMIO, NPUHLKITAM paGOTbI H
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HACTpoIikKe.

laxske  paccMaTpuBaroTCs  MOACIW,  TEXHOIOIHH,
NpOTOKONLI, MHTepelchl W OMepalMoOHHbIE CUCTEMbLI PealbHOIO
BpEMEHH, MCIOJB3YEMbIC s pasaHYHbIX YCAOBHHA
(PYHKUMOHUPOBAHMS OOBEKTOB NMPOMBILLIJIEHHOCTH.

The course covers the theoretical and practical aspects of building
industrial computer networks. Particular attention is paid to passive
and active network equipment: its purpose, principles of operation
and configuration. It also discusses the models, technologies,
protocols, interfaces and real-time operating systems used for
various operating conditions of industrial facilities.

KN TK
)1 KB
PD UC

[F5]
~1

Mob6unba
nporpammasay
ITporpammuposarme
YCTPOHCTB

KYPbUIFbLIAP,1bI

MOOMILHBIX

Programming Mobile Devices

Kypcta mMoOMILAL KYPBUIFBIIAD KaHE OMapiblH CUMaTTaManaps
oKkbIThiNaabl. Google Android nnatdopmachlH urepyre epekiie
Hazap  ayaapeiaraH.  Google  Android  mnardopmacbimen
DackapbinaThiH MOO MBI KYpBINFBLIAPFa apHanfaH
KOoChbIMUIAnapabl  a3ipney  KypanjapblHa —ILOJY  SKYprizinemi.
KocbiMiiara, COHbIMEH Katap KOJJAHYIUBL MHTepdeiciH KoHe
JIepeKTep  MOJAENIH  KYpyfa  KOHBUIATBIH  (PYHKLMOHANIBIK,
Tananrapiabl aHbIKTay OOMHBIHILA NepeKTepre Tajaaay Kypriziaeai.

B kypce wu3yualorca  MOOMALHBIE  YCTpOicTBA M MX
XAPAKTEPUCTHUKW.  AKUEGHTUPYETCS  BHUMAHWE HAa  M3YYEHHH
moOmibHONH nnatdopmel Google Android. Ocyectsisercs o630p
WHCTPYMEHTANbHBIX  CPEACTB  pa3paboTKHM  NPUIIOKEHWH s
MOOWIBHBLIX  YCTPOHCTB noja  ynpasiaenvem ruarpopm  Google
Android. Ocyuwecrsisiercs aHain3 JaHHBIX 110 BbIABIEHUIO
(yHKUMOHANEHBIX  TpeOOBAHMI K IPUIOKEHHIO, a TaKKe K
pazpaboTke noNb3oBaTellbckoro HHrepeiica u pazpaborke Moien
JAHHbIX.

The course examines mobile devices and their characteristics.
Emphasis is placed on studying the Google Android mobile
platform. A review of mobile application development tools
running on Google Android platforms is being carried out. Data
analysis is carried out to identify functional requirements for the
application, as well as to the development of the user interface and
the development of the data model.

ANropuTMIEp JKIHE
JIepeKTep KYPbIIbIMBbI
ANropuT™Mbl U
CTPYKTYPbl JaHHBIX
Algorithms and Data
Structures

AJroputMiey JKaHe
nporpammanay
AJITOPHUTMH3ALHS H
NpOrpaMmMHpOBaHHeE.
Algorithmization and
programming

38 KITTK
IJ1 KB
PD UC

Machine learning

Kypc kojganOanel ecenrepiii  Herisri TypaepiH, MallMHalbIK
OKBITY OObLEKTINepiH MeHrepyre apHanfan. MallMHANBIK OKbITY
AIrOpPUTMASPI MEH CTpaTerusnapbiHa aca Hazap ayJaphlLiFaH.
KnaccudukanmuanayaplH METPHKANbIK KIHE JIOTHKANBIK 2JicTepi

Anropurmiep JoHe
ACPEKTEP KYPbLIbIMbI
ANropuT™bl U
CT])_\).*‘KT)_/’Jf)b[ JaHHBIX
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KOMAaHBIIAAL,  ALIBIK  @1TOPUTMAEPAl  KONJAHY — urepinei.
ChI3bIKTBIK  KAaccnpUKalms  Macenesepi, pPerpeccHeTi  Tanaay
aaicTepl. kaaccupukalmanay ibii bafiecos aaicTepi TaaKblIaHab.

Kype nocesiuieH M3yUeHHIO OCHOBHBIX THINOB NPUKAAAHBIX 3d1a4 1
o0bekToR MamnHHoro o0yueHus. Ocoboe BHMMAHHE YIENeHO
ANTOPUTMAM W CTPATer MM MALIMHHOTO obyuenus. TlpumensaioTes
METPHYCCKHME M JIOFMYECKHe MeTObl Knaccuukaumu. M3yvaerca
MCTIONL30BAHKME JKAJHBIX ANTOPUTMOB. 3aTparuBaloOTCs BONPOCH
JIMHEHHONW  KnaccH(PUKALMK, METO/bl PErpecCHOHHOIO  aHaiu3a.
GaiiecoBckme MeTO/1bl KNacC (I MKALIMH.

The course is dedicated to the study of basic types of applied tasks
and machine learning objects. Particular attention is paid to
algorithms and machine learning strategies. Apply metric and
logical classification methods. We study the use of greedy
algorithms. The issues of linear classification, methods of
regression analysis are touched upon. Bayesian classification
methods.

Algorithms and Data
Structures

7 cemectp / 7 cemecTp /Semester 7

KOO komnonenti / BY3oBckuit komnounent / University component

39 KIT2KOOK
1 BK
PD UC

I'T ;xobanapaw Gackapy
Ynpasneuue I'T npoektamu
I'T project management

6

Kypcra, npouleccopiabik  YakweITThl 0oy  peKMMIHIE  KYMBbIC
JKacaiiThiH, 3aMaHay Kon MIHASTTI OonepauManblK #yienepaeri
napajielibli  ecentey MpouecTepiH  yHbIMIACTRIPYIbIH  HEri3ri
TEXHONOrMANApbl  KapacTelpbiaaasl. Kypcta ken  npoueccopis
ecenTey yfenepiHin apxXHTEKTYPaIbiK epeKileTiKTepiHiH Herisri
TYCIHIKTEpl, KOl NpoLeccopibl  ecentey  yienepinaeri
nporpamMmanay Kypaiiapbl CHnaTTajiaisl.

B MCUMIUIMHE M3yUaloTcs OCOOEHHOCTH NPOEKTHOrO MOJX0ja K
ynpasnennio 1T npoextamu.  PaccMarpuBaloTes  OCHOBHbIC
MPUHLMITBL M MPOLECCH  YNPABIEHWS  [POEKTAMH, BXOJHbIC
pecypchl M pe3yibTaThl KakIOr0 npouecca. YIeNeHo BHUMAHHE
OCHOBHBIM npobiemam, NpenaTCTBY IOLLAM YCTNEIHOMY
ynpaenenuio I'T npoextamu, U yTH HX pa3peiieHus.

The discipline studies the features of the project approach to the
management of I'T projects. The basic principles and processes of
project management, input resources and the results of each process
are considered. Attention is paid to the main problems hindering the
successful management of IT projects, and ways to resolve them.

[Iporpammanap/isl
a3ipreyaiH Kypan-
caiiMaHzapsl
MHCTpyMeHTa/IbHbIE
cpe/icTBA pazpaboTKH
nporpamMm

Tools of program
development
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BITTK

b KB
BD EC

~ Tawnay doiibinia komnoneritep / Komnoueni bl 1o 86100py / OptionalComponents

Taduru-TexHUKaabIK NpoLecTep yuiH
CAH/IbIK alr OpI'ETMJCpi
BeraueanresnbHbie anropuTmel s
CCTECTBCHHO-TCXHUYCCKHX TTPOLICCCOB
Computational algorithms for natural-
technical processes

6

Kype kypaent npouectepil ey Maceleiepit, anropuTsmiaepal,
ecenTey  dICTepPiH,  KATENIKTep  TEOPHACLIH,  [polecTepii

MOJCIIICY N, ecenTey  IKCNEePUMEHTIH,  ChIZhIKTHIK  eMec
TEHACYNepIl meuty, CTHK CaHIbIK HemiMaepin,
MHTEPNONS LIMANAY f1bl, CaM/IbIK MHTErpaniay/ibl,

JnddepeHumanibiK - TeHaeynepain  AKYbIKTAn ey, epbec
TYBIHALIIAPAATEl  JAU(epeHMaIbIK  TeHAeyJIep  YWIH  IHeTTIK
eCEeNTEepaiH  KOHE  MHTErpaniblk  TCHACYJICPAIH  CaH/bIK
LIEIIM/IEPIH, aNropuT™MAEp 3aMaHayu nporpammanay
OpTanapLIHAa AKy3ere achipy/bl, KOn MpOLECCOpIbIK ecenteyill
Aylenepin,  KOHBelepaeHred rnpoueccopnap MeH  0nap/bl
Nporpammanay/ibl KapacTbipa/Jibl.

Kypc paccmarpupaeT BOMPOCHL PELIEHUA CHOKHBIX TPOLECCOB,
ITOPUTMbI,  METO/Bl  BBIYMCIECHMIA,  TEOPHWM  MOFPEIIHOCTH,
MOJEJIMPOBAHHE  [POLECCOB,  BBIYMCIIHUTENbHBI  IKCIEPUMEHT,
pelleHHe HeNMHEeHHbIX YpaBHEHWiH, uucineHHble peweHus CITY,
MHTEPNOJIMPOBAHUA, YHCIEHHOE MHTErpUpOBaHHe, NMPUOIHAKEHHOE
pewenne AnddepeHIManbHBIX YPaBHEHUI, YHCIEHHOE pelleHHe
KpPaeBbIX 3a7ad B YACTHBIX TPOM3BOAHBIX W MHTEIPAbHBIX

YPaBHEHMIA, peanmsauus AIrOPUTMOB cpenamu
NPOrpaMMHpPOBAHUA,  MHOIOIMPOLECCOPHBIE  BLIUMCIWTE/IbHbIE
CUCTEMB, KOHBEHEepPH3HPOBAHHbIE IPOLECCOPbI " MX

NPOrpaMMHUpoOBaHMUE.

The course addresses the issues of solving complex processes,
algorithms, computational methods, error theory, process modeling,
computational experiment, solving nonlinear equations, numerical
solutions of SLE, interpolation, numerical integration, approximate
solution of differential equations, numerical solution of boundary
problems in partial derivatives and integral equations,
implementation of algorithms by programming environments,
multiprocessor computing systems, pipelined processors and their
programming,.

25}

. Anropurmiep #oHe

JEPEKTEP KYPhiIbiMbl
ANropurmsel 1
CTPYKTYpBI JAHHBIX |
Algorithms and Data
Structures

|

ANropuT™mzaey KaHe
nporpammanay
AnroputMHzalng n- |
MPOrpaMMHpOBaHHE.
Algorithmization and
programming

41

BITTK
B KB
BD EC

Kosnanbansl ecentepai wewy yuiH
Fortran nporpammanay Tini

S3bik nporpammuposanms Fortran s
peLeHns NPUKIAIHBIX 3a/1a4

Fortran programming language

for solving applied problems

Kypc Fortran Tininge nporpammaiay HeriaepiHe apHairai.
Cranjaprrel jepektep TypJepi, onepatopnapbl, MacCHBTEpPMEeH
AKyMbIC icTey, dalingapasl  eHiaey, (pYHKUMANAPABl KOHE 1LIKI
NPOrpaMManap apKelibl NporpaMManay kapactsipaisl. Intel Visual
Fortran Oemiri 6oipin tabbliaThlH CTAHAAPTTHL KAHE rpaHKanbik
KiTANXaHalapMeH  KyMBIC  iCTey, eCenTep/li  OpbiHOay —KaHe

ANropuTMJICY KIHE
nporpammanay
AJIrOpUTMH3ALINA Y
NporpaMmMHpoOBaHHe.
Algorithmization and
programming
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BITTK
51 KB
BD EC

KO. I,-i&ll-iﬁaJlial C(‘B]H@p;’li ey ymiu nporpaMmmanapibl S'Sip_lb‘y
AOHE CAHABIK j],CpC-K‘]'Cle] MATCMATHKAMNLIK OHIACY KAPACThIPbLIA/1bI.

KyPC NOCBALICH OCHOBaM IpOrpaMMHpOBaHKMA Ha A3bIKE Fortran.
PaccmaTpuBaroTcs  CTAHJAPTHBIE  THMBI  JIAHHBIX,  ONEPATOPSI,
pabota ¢ MaccMBaMM W MX cedeHusMu, obpadoTka (aiinos,
NpoOrpaMMHpPOBaHKE C UCMOJIL30BAHHEM (PYHKLMHA W MOAMPOrpamMm.
VaeneHo pHuMaHue padoTe cO CTAHAAPTHLIMM M T'PaMUECKUMH
oubnuoTekamMy, BXoaAmMMM B coctar Intel Visual Fortran,
BbINONHEHHIO PacueToB M pa3zpaboTke MporpaM as peleHus
MPHKIAAHbLIX 330a4 M MaTeMaTHdeckod o0paboTKM YMCIOBBIX
JAHHbIX.

The course is devoted to the basics of programming in the Fortran
language using the environment. Standard data types, operators,
work with arrays and their sections, file processing, programming
using functions and subroutines are considered. Attention is paid to
working with standard and graphical libraries that are part of Intel
Visual Fortran to perform calculations and develop programs for
solving applied problems and mathematical processing of
numerical data.

Internet skypHanucTHKA YUIiH Beb-

nporpammanay
Web-nporpammupoane ans Internet-
KYPHATHCTHKU

Web-programming for Internet
journalism

Kypera Beb-kochiMinanapiasl JavaScript nporpammanay  TiniHae
Kypy kapacreipbiiran.  Koceimwanapael  JS  (peiiMBopkTap
KeMeriMeH  Kypyra, BeO-KOHTEHTTepre apHairaH kobanmay
1wadI0HIapbIH KypyFa epekile Hazap ayaapbuirad. CaHbliK Mea1a-
KOHTEHTKe apHanraH JS-KypangapbiH Hrepyre Hasap ayjapbliajibl.
MuTepHer skeniciHieri peJakUMANbIK —KOHTEHTTI kapusyayra
apHajifaH KOHUeNTyanasl BeO-Kypanjaap KapacThlpbiulaibl.

B kypce paccMartpuBaeTci pa3padboTka BeO-MpHIOKeHHI Ha A3bIKE
nporpammuposanus JavaScript. Ocoboe BHuUMaHMe yaensercs
paszpaboTke TNPUIOXKEHHUH C Mcnosib3oBaHHeM (peiiMBopkoB JS;
WadJoOHOB  NPOEKTUPOBaHUA AnA  BeO-KOHTeHTa. Yaensercs
BHMMAHHE M3YUYEHHUIO JS-MHCTPYMEHTOB 1A Lmdpoporo menua-
KOHTeHTa. PaccMaTpUBAaOTCH KOHUEMTyaNnbHbIE BeO-HHCTPYMEHTDI
711 NyOJUKALKK peJakiMOHHOIO KOHTeHTa B MHTepHeT.

The course covers the development of web applications in the

programming language JavaScript. Special attention is paid to

developing applications using JS frameworks; design patterns for
ping app g gn p

AJIrOpUTMAIEP HKOHE
JIepeKTep KypbllbiMbl
ANCOPHUTMBIL U
CTPYKTYPbI JAHHbBIX
Algorithms and Data
Structures

web content. Attention is paid to the study of JS-tools for digital
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| media content. Conceptual web tools for publishing editorial
77777 S ) - content on the Internet are considered. - |
43 BITTK YaecTipuireH ecenreyiep Kypcra ynectipinren ecentey sy ienepiHin Herisri yroiMaapbi MeH ANropuT™MjIey KaHe
b/ KB PacnpenejieHHbIE BbIMHCIEHHSA TYKbIpbIMJIAMANAphl  Ma3MyH/1alfaH, AacHHXPOHIbl yNecTipiareH nporpammanay
BD EC Distributed computing wyHenep Moaeni yuiH MaHbi3/bUibiebl OAckiM ecenTepal ey /i ANFOPUTMH3ALNA W
AAICTEP] KaHE ANTOPUTMIEP] KeNTiplired. YaecTiplareH syienep nporpamMmMHpoBaHHe.
Y1 aNropUTMIEPAI KYPY/Ibl enayip JKEHIIETETIH Algorithmization and
TEXHONIOTHAIApra  epekule  KeHin  Oediueui. Ozapa  epekue programming
JKarnainapabiy, YJIECTIPUIreH HEri3ri anropuTMiepl KaH-/KaKTbl
KapacThlPbIIa/ibl. AnropurmMep #oHe
JIepEKTEP KYPbITbIMbI
B Kypce M3naraidTcs OCHOBHBIE MOHATHA M KOHUENIMH M3 001aCcTH ANFOpPHUTMBI M
pacnpeneaeHHbIX  BBIMMCNEHMI, 118 MOJEIM  ACHHXPOHHBIX CTPYKTYPbI AAHHBIX
pacrnpeieneHHbIX CHCTEM MPHBOJATCA METO/Abl M AIrOPHTMbI Algorithms and Data
pelieHus Haubosee BakHbIX 3anad. Ocoboe BHMMAaHHE yaenseTcs Structures
TEXHONOTHAM, MO3BONAIOUIMM 3HAYMTESBHO YIPOCTHTL pazpaboTky |
ANrOPUTMOB Ul pacnpefenieHHslx  cuctem.  logpoduo
pACCMATPUBAIOTCS  OCHOBHbLIE  paclpeleseHHble  allrOPHTMb
B3aMMHOT0 HCKJIHOUEHHS.
The course presents the basic concepts from the field of distributed
computing concepts to model asynchronous distributed systems are
methods and algorithms to solve the most important problems.
Particular attention is paid to technologies that significantly
simplify the development of algorithms for distributed systems. The
main distributed mutual exclusion algorithms are carefully
considered.
44 BITTK ITapannensai nporpammanay Kypcta, npoueccopsibl yakbITThi 0@y  peKUMIHIE JKYMBIC ANTOPUTMIEY KaHE
b1 KB [lapannenbHoe nporpaMMHpoOBaHHe KacalThiH, 3aMaHayM Kern MIHIETTI onepauMsiblK KyHenepaeri nporpammanay
BD EC Parallel programming napainenbdi  ecentey NpPOLECTepiH YHbIMAACTBIPYIbIH HEri3Ti ANrOpUTMH3ALLHSA W
TeXHOJIOTHATIAPbI, €CernTey KyHelepiHiH pecypcTapbiMEH JKYMbIC MporpaMMHpoBaHHe.
JKacay Herismepi KapacTbipbliajbl. Kypcra Kem  TpoLeccopiibl Algorithmization and
ecenTey JKyHenepiHiH apXUTeKTYpaJIblK epeKLIe/iKTepiHiH Herisri programming
TYCIHIKTEpi,  Kerm  mpoleccopibl  ecentey  KyHesepiHaeri
nporpammanday Kypaijaapbl CHIATTaaa/ibl. ANTOPUTMAEP HKOHE
JlepeKTep KYphlabiMbl
B Kkypce paccMaTpMBAIOTCS OCHOBHBIE TEXHOJIOIMM OPraHW3aLMu AJTOPUTMBI M
napaniefibHbIX  BbIMHCIHTCNIbHBIX TPOLECCOB B COBPCMCHHbIX CTPYKTYPh! JaHHbIX
MHOIO3a/la4HbiX  OMEepPalMOHHBIX cHcTemax, padoTalowmx B Algorithms and Data
pekUMe pasneneHHs NpoLecCOPHOro BpeMeHH, OCHOBbI paboThl ¢ Structures
- PECYPCAMM  BbIMMCIIMTE/IbHBIX CHCTEM. B Kypce m3maraiores |
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OCHOBHbIC NMOHATHA APNXHTCRKTYPHBIN ocobeHHOCTEH
MHOTONPONECCOPHBIX BbIYHCITHTCIIbHbBIX CHUCTEM, cpeacTaa
HPOrpaMMHpoOBaHUAs B MHOTONPOLECCOPHLIX  BbIMHCIHTCIILHBIX
CUCTEMax.

The course examines the basic technologies of organizing parallel
computing processes in modern multi-tasking operating systems
operating in the CPU time-sharing mode, the basics of working
with computing system resources. The course outlines the basic
concepts of architectural features of multiprocessor computing
systems, programming tools in multiprocessor computing systems.

45 | BITTK
bJ1 KB
BD EC

Kypamnac xyienep
BeTpoeHHble cHCTEMB
Embedded Systems

Kypcra KEJK OackapyabiH KeNKOMMIOHEHTTI Dackapy KyieciHin
JIOTHKAILIK JeHreiil, OHbIH KYPbIJIbLIMbl K9HE annapaTTbiK Kypambl
oKbITBINAAL, KipiKTIpUIreH sKyiieaepiin annaparTbiK Kypanaapbl
MEH JlepeKTep/i ©OHey TOpanTapbiHa epekie KeHin OGeniHeni.

Bactel  ewrizy - WbIFapy  KypblAFbINapel,  KipiKTipiareH
MHKpOKYHenepaiH  Ti30ekti  uuTepdeiicTepi  KapacThipblIFaH.
GHTI3Y - WIbIFAPY KYPBUIFBLIIAPbIHBIH  NPOrPaMMaIbiK  MOJIE],

UART tis0exti acuHxponabl  uHtepdeiici tanmanazs. VHDL
opTackiHaa  Kypamaac KyHenepiHiH  annapaTThlK  KypanaapbiH
I3IpIILY Ky3ere achipbliabl.

B kypce u3yualTcd JOrMUecKMit ypoBeHb CHCTEMBI YIPABICHHS
muorokomnonenTHoit CBC, eé cTpykTypa, annapatHbii COCTaB.
Ocoboe BHUMAHME YJIGNASTCA annapaTHbIM CPeaCTBAM M y3/aM
00paloTkM  JaHHBIX  BCTPOCHHBIX cucTeM. PaccmaTpuBaioTcs

fazoBbie  YCTpOHCTBA ~ BBOAA-BLIBOAA,  1OC/EI0BATENbLHBIE
uHTepdeiickl  BCTPOEHHBIX — MMKpPOCHCTEM.  AHalusupyecs
nporpammHas MO YCTPOHCTB BBO/1a-BbIBOJA,

NoCae10BaTENbHbIH ACUHXPOHHBIH unrepheric UART.
OcyulecTsaserca pazpaboTka annapaTHbiX CPEICTB BCTPOCHHBIX
cuctem Ha VHDL.

The course studies the logical level of a multicomponent SHS
control system, its structure, and hardware. Special attention is paid
to hardware and data processing nodes of embedded systems. The
basic input-output devices, serial interfaces of embedded
microsystems are considered. Analyzed software model of input-
output devices, serial asynchronous interface UART. Development
of embedded hardware on VHDL is underway.

(93]

KomnbroTepik
wyhienepain
YHBIM/IACTBIPBLIYbI
WIHE KYPbUIbICH
ApPXHTEKTYpa H
OpraHu3aLms
KOMMBIOTEPHBIX
cHCTEM
Architecture and
organization of
computer systems

ANTOPUTMIRY HKIHE
nporpamMmmanay
ANropurMmusaums v
NporpamMUpoBaHHe.
Algorithmization and
programming

AJITOPUTMIEP HKoHE
JIePeKTep KYPbUIbIMBbI
ANropMTMbI U
CTPYKTYPbI JAHHBIX
Algorithms and Data
Structures
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BITTK
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BD EC

PoBoTOTEX HUKAJIBIK
Al l‘()pm'm,:mpi KIHE }(\1’]) bINTBICH]

ApXHUTEKTYpa

pPODOTOTEXHUUECKHX CHCTEM
Architecture and algorithms of robotic

systems

AyHeaepain I

Poborotexunka  Herizaepi,  polOTOTeNHHKAILIK  Kyiene
KOOPAMHATTAP #YHECIHIN KIACCHMUKAIMACKH, POOOTOTEX HHKATIBIK
KYHENEPAiH  AKYMbIC ICTEY  PeXRMMJICP]  JKOHE  apXHMTEKTYpa,
pPOBOTOTEXHUKABIK KyHenepai Kypy NPHHLMITEPI,
POBOTOTEXHUKAIBIK Y HeNnepaiH KYMbIC icTeyl #oHe DacKapyibiH,
HEri3r NPUHUMATEP]; PODOTOTEXHUKANBIK XKYyiHenepal annapaTThik
AKY3Ere  achlpbUlybIHbIH TEXHMKAILIK Kypangapbl, aBTOMaTHKa
9IEMEHTTEPi, POOOTOTEXHHKANBIK WKyHenepi xodanay Heriziepi,
pobororexHukanbik, — ydenepal  wobanayablH — anropuTMaepi,
amicTepi MeH  Kypanaapbl; Mobunbali  poforrapabl  Gackapy
anropuT™MIEpi, poOOTOTEXHUKANKIK KYHenepal Mojenbaey.

B kypce msyuarotca knaccupuxauma poOOTOTEXHHYECKUX CHCTEM,
CHCTEMBl  KOOPAMHAT, ApXMTEKTypa W pemMMbI  pabOTHI
poOOTOTEXHUYECKHX CHCTEM; MPHUHLMITBI NOCTPOESHHUA
poOOTOTEXHUYECKUX CHCTEM; (DYHKUMOHMPOBAHUE M OCHOBHBIE
npuHUKnel  ynpasnenus PTC. PaccMmaTtpuBaloTcs TeXHHMYECKHe
cpesicTBa annapatHoH peanmsaunu PTC, snemeHTbl aBTOMATHKH.
Ocoboe  BHMMaHME  yJelfeTcs  OCHOBAM  NPOEKTHPOBAHUA
poOOTOTEXHHYECKHX CHCTEM, anrOpHTMaM, METOaM W Cpe/IcTBaM
NPOEKTHPOBAHNA PODOTOTEXHUYECKHX CHCTEM.

The course studies the classification of robotic systems, coordinate
systems; architecture and modes of operation of robotic systems;
principles of construction of robotic systems; functioning and basic
principles of RTS management. We consider the technical means of
hardware implementation of the RTS, the elements of automation.
Particular attention is paid to the basics of designing robotic
systems, algorithms, methods and tools for designing robotic
systems.

D

Komnbiorepaik
wyHenepiain
\"ﬁblMllaC‘]‘blphlJTyhl
KOHC KYPbUIbICHI
ApxuUTEKTYpa M
OpraHu3aLus
KOMIbIOTEPHBIX
CHCTEM
Architecture and
organization of
computer systems

ANropurmey #aHe
nporpammanay
ANropuTMH3ALMA W
nporpaMMHpOBaHHe.
Algorithmization and
programming

ANroputmMaep xKoHe
JePeKTep KYpblabIMbl
AJIFOPUTMBI U
CTPYKTYPbI JJAHHBIX
Algorithms and Data
Structures

47

bITTK
bl KB
BD EC

3D rpadmka
3D rpaduka
3D graphics

6

Kypcra  ywenmemzi  MonenbieyiiH  Herisri  TyciHiKTepi,
OOBEKTINEPAl  MOJENbISY SAiCTepi, BH3yalu3auusiay »oHe
aHMMaumsa Tocingepi okeIThINAAbl. OOBEKTINEPMEH KYprizineTiH
onepauManapasl (OypbibICTap, OpbIH aybICTHIPY1ap, Macuitadray,
TONTACTHLIPY *k9HE T.0.) MEHIepYy KOHE KOJIJaHyra, COHbIMEH KaTap
aHMMaLMAFa aca Hazap aylapbliaisl.

B kypce wM3yualoTcai  OCHOBHBIE  TOHATHA — TPEXMEPHOro
MOJICIIMPOBAHMA, METOAbl MOAENHPOBAHMI OOLEKTOB, CrNOCOOL
BH3yanu3alMu M aHumaumu. Ocoboe BHUMaHMe  yiensercs
M3YHCHHIO M PHMEHEHHIO ollepalnid ¢ oObekTamMu (1OBOPOTHI,

IIporpammanapisl
a3ipieyaiH Kypan-
caiiMaHaapsl
UHcTpymMeHTaNbHbIE
cpencTsa pa3paboTkH
nporpamMmm

Tools of program
development
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| nepemeteHns. MaciiTadUpoOBAHHE. TPYNNHPOBKA W Ap.). a TaKKe

CO3JJaHHUK AaHUMALIMH.

The course studies the basic concepts of three-dimensional
modeling, methods for modeling objects, methods of visualization
and animation. Particular attention is paid to the study and
application of operations with objects (turns, movements, scaling,
grouping, etc.), as well as the creation of animation.

48 bITTK
bJ1 KB
BDEC

49 BITTK
B/l KB
BD EC

YKeH nepektep
bonbiime naHHbie
Big Data

AHA/IN3 JAHHBIX C HCTIONb30BAHMEM R
Data Analytics Using R

6

Kypcra KypblIbIM/IbIK KOHE KYPbUIBIMIbIK €MeC YJIKCeH KeseMaeri
JAepeKTep/li eHeyiH TaciaepiHib, Kypai-caliiMaHaapbiHbIH KoHE
SAICTEPIHIH JKHBIHTBIKTAPhl KAHE AMbLIHATBLIH HOTHKENEPIiH CaH
WIVAHIBIFBIHA,  JIEPEKTep  KOpPbIH  DackapyiblH  JaCTypai
KyiienepiHiH OanamManapbiHa KoJ JKeTKI3Y OKbIThIIA bl

B kypce HM3yuaeTcs COBOKYMHOCTb TOJAXOAOB, WHCTPYMEHTOB M
METOI0B 0OpaboTkH CTPYKTYPHPOBAHHBIX H
HECTPYKTYPHPOBAHHBLIX  JaHHLIX — Oonbliux  00bEMOB M
JHAYMTENBHOrO MHOT000pa3Ha A NOJYHEHHs BOCIIPHHMMAEMbIX
YC/NOBEKOM  Pe3y/lbLTaToOB,  albTEPHATHBHLIX  TPAJAMLMOHHLIM
cHcTeMaM yrpaeienns Oazamu JaHHbIX.

The course examines a set of approaches, tools and methods for
processing structured and unstructured data of large volumes and
significant diversity to obtain human-perceived results, alternative
to traditional database management systems.

ANropuTMIEp HKoHe
JepeKTep KYpblIbIMbI
ANTOpHTMBI H
CTPYKTYPbl JaHHbIX
Algorithms and Data
Structures

ITporpammanapisi
a3ipaeyaiH Kypai-
caiiMaHaapsl
HuerpymeHTanbHbie
cpeacTea pazpadboTKH
nporpamMm

Tools of program
development

Kypcra keke nakerrtepre SKMHAKTanFaH AepekTepal  OHACY
(GYHKUMANAPBIHBIH  YJIKEH JKMBIHTBIFBIH  KYPAHTBIH, AepeKTepii
CTANTHCTHKAIBIK TaslIay JKoHe BM3yanusaumsmayaein R kyiieci
OKbIThIIAABL.  Ecenteynep Kyprizy Kypanjapbl: ChI3BIKTBI KHC
KATBUIAHFAH ChI3bIKTbI MOE/BACP, ChI3bIKTHI €MEC PEerpecCHBTI
MOJIEITbIEP, IKCTIEPUMEHTTEPLI HOCnapay, yakslTThIK KaTapiap/ibl
Tajjay, napamerpiik  JKoHe apameTpiaik  eMec  KJIACCHMKAIbiK
tectrep, OaliecoB  CTATHCTHUKACH!,  KNACTEPAIK Tanjay —KaHe
JleHreiiecTipy aicTepi OKbITbUIAMIBI.

B Kypce wm3yuaerca cHCTEMa CTATHCTHYECKOrQ aHanusa M
BU3YANM3ALMK JlaHHbLIX R, KoTopas coiepsuut Oonbwioii nadbop
(pyHkumit 00paboTkn JaHHBIX, COOpaHHBIX B OTAC/IbHBIC MAKETHI.
Mayuatores  cpeactsa  BBINOJAHEHH  pacyeToB: JIHHEHHbIE M
0000IIEeHHbIE NHHEHHbIE MOJICNH, HEJIWHCIHHBIE PErpecCHOHHbIE
MOJICNIH, TUIAHMPOBAHKUE IKCTIEPUMEHTA, aHA/IN3 BPEMCHHBIX PAAOB,

AJIFOPHTMELY KaHe
nporpammanay
ANropurmMmsaums m
nporpaMMHpoBaHue
Algorithmization
and Programming

ANTOPUTMIEP KIHE
JepeKTep KypbllbiMbl
AJITOPUTMBI U
CTPYKTYPb! JaHHBIX
Algorithms and Data
Structures

@ EHY 708-01-19 Karasor ancumniani no obpazopareiastoit nporpamyie. Minanue sropoe




KIIACCHYCCKUC NapamMeTpHHeCcKue M HenapamCerpryeCKkue TECThl,
DafiecoBckas CTaTHUCTHKA, KJaCTepHbI 7] AHanNu3 H METO/1bI
criaxuBaHus.

The course studies the system of statistical analysis and
visualization of R data. which contains a large set of data
processing functions collected in separate packages. The means of
performing calculations are studied: linear and generalized linear
models, nonlinear regression models, experiment planning, time
series analysis, classical parametric and non-parametric tests,
Bayesian statistics, cluster analysis and smoothing methods.

50 BIT TK
BJ KB
BD EC
51 | KNTK
| TAKB

Apanac, TOJLIKTBIPBLIFaH HaHe
BMPTY AN bl WILIHAN BB K
CwmelnaHHas, AONOJHEHHASA M

BUPTYallbHAsA PeanbHOCTh
Mixed, Augmented and Virtual Reality

6

Kypcra  BupTyanabl  Opraja  KOJJAHBUIATHIH - Kykenepiin
KYPbUIBIMBI, CHMIIATTAMAIAPBLI  OHE Typiepl KapacThIpblnaibl.
Apanac, TOJBIKTBIPLIIFAH, BWUPTYaNjbl  WILIHAHBUIBIKTEL  KYPY
Ke3eHAepl, WLIHAMBIIBIKKA KAKbIHJAFAH KQHE  KOJJaHYIIb
TananrtapeiHa  cail  o0bekT  00pasgapelH KypyFa,  OHbIH
KOBFAITKBILITAPBIHAA OOBEKTIICPAl BU3yaIM3ALMANAYAbIH THIMII
KypangapblH TaHJayfa aca Hasap ayJjapbliraH.  AKbipamac
Gaitnaneic OpHaTy APKbLIbl BUPTYaBl LB HAHBUIBIK
HBICAHAAPLIMEH ©3apa IC-apeKeTTep HYy3ere ackipblnaibl.

B kypce paccMaTpHBaloTCA  CTPYKTYpa, XdpaKTEPUCTHKH M
Pa3HOBMAHOCTH CHCTEM, MCIOJb3YEMbIX B BUPTYyalbHOH cpeje.
Ocoboe BHUMaHHWE YJIENAETCH PACCMOTPEHUIO TANOB MOCTPOCHHS
CMEIIaHHOM, JIOMOJHEHHOMH, BUPTYATLHOH peajJlbHOCTH, CO30aHMIO
00pa3oB 00BEKTOB, MAKCHMAJILHO NPUOJIMKEHHBIX K PEalbHOCTH H
OTBEYAKUIMX OKHIAHHAM [0JIb30BaTENs, BbIOOPY ONTHMANbHBIX
CPEe/ICTR  BHM3yaaM3alUMM OOBLEKTOB  HAa  MIPOBOM  JIBUKKE.
OcyiecTpasercs B3auMoOACHCTRME ¢ OOBEKTAMH BHUPTYallbHOH
peaNbHOCTH MYTEM YCTAHOBKW HEPA3PLIBHOTO COCIMHEHHA.

The course examines the structure, characteristics and types of
systems used in a virtual environment. Particular attention is paid to
the consideration of the stages of building a mixed, augmented,
virtual reality, creating images of objects as close as possible to
reality and meeting the user's expectations, choosing the best means
of visualizing objects on the game engine. Interaction with the
objects of virtual reality is carried out by setting the inseparable
connection.

1. AJropuTmaey xaHe
nporpamMmmanay
ANrOpUTMH3ALMA W
MpOrpaMMHUpOBaHHUE
Algorithmization
and Programming

2. Ilporpammanapasl

asipneynin Kypani-
caiimanaapbl
MHCTpyMeHTaNbHBIE
cpe/icTBa pa3paboTKH
nporpaMm

Tools of program
development

AKnaparTtap MeH KOATaY TEOPHAChI
| Teopusi upopmain u koauposarma

Kypcra akmapaTrap TeOpPMSCBIHBIH  HEri3ri  TYCIHIKTEpl KoHe

1. MartematHka 1
MaremaTHka |

xaﬁapﬂam anapjel  KoaTay KQHC JeKoaray TEOPMY{CPI MCH

O EHY 708-01-19 Karanor aucuuniann o obpaszosareannoii nporpamse. Msganue propoe




PDUC

T o il L A e
Information and coding theory

NpakTHKachl  OOMLIMIIA  aKnNapaTTap  TeopackiHbii - DeaikTepl |
KapacTwipbinaibl. baiinankic Kyiiecin Tanjay KoHe JKMHAKTala |

KYHABUTBIKTBIK-AKNAPATThIK 'T:“L‘iﬂ,’lﬁp KOJIAdHbLIALbI. Axnapmu.l
KoATay 9iCTepi, KOATAYW b KYPbUIFbiiapabl Kypy NPHHLUMITEPI
OKbIThUIAIbl. KeaepriaeH KopralyblH eCKepe OThIPbIN, aKnaparThbl
TaChIMAay KoHe OailaHbic KyilenepiH KomaHy THIMIINITIH
Tanjay KaHe Oarajiay dJiCTeMeciHe aca Hazap ayaapbijaibl.

B Kypce paccMmaTpuBaloTcs  OCHOBHBIE  MOHATHA  TCOPHH
MHpOPMALIMK M ee  TNPUIOKEHHMA K TEOPHH W NPAKTHKE
KOAMPOBAHWUA M JICKOAMpOBAaHMA  coobuenuil.  [lpumensercs
LHEHHOCTHO-MH(POPMAIIMOHHBIA  TIO/IXOL K aHaqu3y MW CHHTE3Y
cucTeM cBA3M. M3yualoTes cyumecTByommMe METOdbl KOJHPOBAHKS
MH(POPMALIMK, NPUHLNIBLL MOCTPOCHUA KOAMPYIOLIMX YCTPOFHCTB.
Ocoboe BHUMAHHE y/IenseTcs M3yHeHHIO METO0IOMHH aHanmuza
OLEHKH IPHEKTHBHOCTH HCNOL30BAHUA CHCTEM CBA3H M Mepeiayu
MH(POPMALLMKM C YHETOM MOMEXO03ALIMIIEHHOCTH.

The course examines the basic concepts of information theory and
its application to the theory and practice of encoding and decoding
messages. A value-information approach to the analysis and
synthesis of communication systems is used. We study the existing
methods of encoding information, the principles of the construction
of coding devices. Particular attention is paid to the study of the
methodology for analyzing and evaluating the effectiveness of
using communication systems and information transmission, taking
into account noise immunity.

ad

Mathematics |

Maremaruka 2
Maremaruka 2
Mathematics 2

Kubepxkayincizaik
Herizaepi

OCHOBBI
knbepbezonacHoCTH
Cybersecurity
Foundation

52 KITTK
[J1KB
PD UC

Kpunronorus
Kpunronorus
Cryptology

Kype konmanbanbsl  kpunrorpa@usHbiH - ©3€KTI  Maceselepiy,
KPHNTOrpagIbIK ATrOPHTM/ICD TYPAKTLIFbIH €CKEPE OTBIPbII, OHbI
KYpY MPHHLMITEPI MEH KOJIAHBUTY asgChiH 3€PTTEyre apHajIraH.
Kpunrorpaguanbik NPUMHTUBTEP KONIaHy HKOHE
KpUNTOrpaMsibIK  TPUMHUTUBTEPre  WAOYbil  AsCHLIHAAFbI
Kayincizaik karepin Garanayra 6acTbl Hazap ayaapbiiaibl.

Kypc  mociligH — MCCAC/0BAHWIO  AKTyalbHBIX — Mpobiem
NpUKIaaHoi Kpunrorpagun, npuHUMnaM paspadoTku W o0nacTu
NPUMEHEHHU KPUNTOrpa@MuecKkux alropuTMOB € YUYETOM  HX
CTOMKOCTH.  BoJbllloe  BHUMAHWE YACNACTCS  MCTOJIb30BAHHIO
KpUNTOrpa4eckux NPUMHTHBOB M OLIEHKE YIpo3 O€30MacHOCTH,
CBA3BAHHBIN C ATAKAMU HA KPUNTOrpad) MUECKHE NPUMHTHBBL.

(5]

Maremaruka |
MaTtemaTHka | :
Mathematics |

MaremaTtuka 2
MaTemaTnka 2
Mathematics 2

Kubepkayincizaik
Herizaepi

OcHOBBI
k1bephe3onacHoCTH
Cybersecurity
Foundation

B EHY 708-01-19 Karanor aucinaun no oGpasosateinioii nporpamme. Miaianmne stopoe



' [ | The course is devoted to the study of actual problems of applied

cryptographic algorithms, taking into account their durability.
Much attention is paid to the use of cryptographic primitives and
the assessment of security threats associated with attacks on
cryptographic primitives.

cryptography, the principles of development and the scope of

L]
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