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Ne | Ilomnig ITonniHaTays / Kpenut / Keickama arnoTanus/ IIpepexBusurrep/
K / Haspanue mucnummanst / | Kpemut /
IMuxn Name of the course Credit Kpartkas anaoTarms / IIpepexBuzuTEl/
IUCITATLT
HHEL / Annotation Prerequisites
Cycle of
the
course
1 cemecTp /1 cemectp / Semester
Tannay doiiniama xomnonerTTep / KoMnonenTsl mo Beioopy / Optional Components
1 | BIITK TenekoMMyHUKaAANAFbI 5 Ilom xobGamayman Oacran maiimananyra neiiinri keseraepae | XKemimix
b1 KB KeNnepai 6ackapy aKnaparThIK KyHenepae 3aMaHayH TEXHOJIOTHATIAPIBI | TEXHONOTHSIAD
BDEC | AnMuHHCTpHpOBaHHE CETEH KOJIJaHyFa, TEOPHSUIBIK OLTIMIi JKanmpUiayra, skydenep MeH | CeTeBble TEXHOIOTHH
B TEIEKOMMYHHKAIHH KBI3METTEP OPTachIHBIH HAKTHl MEICANJapbiHa, MarucTpaHTTapAa | Network technologies
Network administration in 3aMaHayH  OKydemepmi — Oackapy koHe — OarJapiiamMaibIk
telecommunications KaMTaMachI3 €Ty cajlachlHAa apHaiiel OUTIM KaIbINTaCTHIPYFa
MYMKiHAIK OepeTiH GiiM/Il KalbITacTHIPyFa MYMKIHAIK Gepe/ti.
Jucoummna mo3songer chOpMHPORATH 3HAHHS, MO3BOJISIOINIHNE
IPUMEHATH COBPEMCHHBIE TEXHONOTHH B HHGDOPMANMOHHBIX
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CHCTEMAX Ha 3TallaX OT IIPOEKTHPOBAHUA HO SKCIUTyATALUHU,
0000Imenre TEOPETHYECKUX 3HAHMI, HA KOHKPETHEIX HPHMEpax
CpEll CHCTEM M CEPBHCOB, CGHOPMHpOBATh Yy MArMCTPAHTOB
CICNHANbHEIE 3HAHHMSA B OOJNacTH YIpaBlIeHHs COBPEMEHHBIMH
CHCTEMAMH M CO3/IaHHS POTPAMMHOr0 00eCIIeYEHHS.

The discipline allows you to form knowledge that allows you to
apply modem technologies in information systems at the stages
from design to operation, generalization of theoretical
knowledge, on specific examples of systems and services
environments, to form special knowledge in the field of modern
systems management and software creation among
undergraduates.

2 | BIITK
BJI KB
BD EC

LTE xenici xane 5G
Cetu LTE u 5G
LTE network and 5G

LTE xome 5G keminepiH JOaMbITy JKOHE  SKENiTK
HHOPAKYPEUTBIMIBL  JKAHFBIPTY, YSUIEL  OalfIaHBIC  JKOHE
MarucTpaiesIsl paauobainaHpic >KYHENepiH MXHUTK ayMaKTHIK
xocmapiay, Oeciami OybpiH KyielepiHe apHamFaH KHLTIK
namana3oHsl, Gecinmi GysHapI MOOMIBA GaiinaHeic Kxemintepine
Kelry mpobaeManaphl Typalisl Macellelep KapacTEIPhUIAIBI
PaccmarpupaeTcs OpHHOMN PaGOTHL M HEPCHEKTHBH Pa3BHTHA
cereii LTE u 5G u MoaepHA3anuu ceTeBOil HEPPACTPYKTYPEL,
BOIIPOCEl Y4CTOTHO-TEPPUTOPHANBHOTO IUIAHMPOBAHHUS CHCTEM
COTOBOH M TPaHKHHIOBOI PaTHOCBA3M, YACTOTHEIHA JHANA30H JUIS
CHCTEM J5-r0 MOKOJCHHA HPOOJNEMBI MEpexoja K CeTaM
IOJBIKHOM CBI3H 5-ro HOKOJICHHS.
We consider the principle of operation and prospects for the
development of LTE and 5G networks and network infrastructure
upgrades, the issues of frequency-territorial planning of cellular
and trunked radio communication systems, the frequency range
for 5th generation systems, problems of transition to S5th
generation mobile communication networks.

Keminik
TEXHOJIOTHAJIAp
HerTi3Jiepi

OcHOBEI CETCBBIX
TEXHOIOT Wit

The basics of network
tehnology

@ EHY 708-01-21 Karanor mucuunime mo o6pa3soBaTeibHoil mporpaMmMe. Usaanune sropoe




3 [BIITK
B/ KB
BD EC

HMudoxoMMy HUKAIHSITBIK
XKeJIepae aKmapaTThl
Kopray

3aimmuta mEQOpMaNKH B
HH(POKOMMYHHUKAITHOHHBIX
CeTAX

Protection of information in
infocommunication
networks

3amaHayn MHPOKOMMYHUKANUSUILIK, XeJiTepae KONIaHBIIATHIH
aKmaparTel  KOpFayZAblH  3aMaHayH  YUbIMAACTHIPYIIBUIBIK,
TEXHUKANBIK, AalrOPUTMIIK JKOHe OacKama omicTepi MeH
KYPIAaPbIHBIH TYTac KepiHiciH 3eprrey,
HH()OKOMMYHHKAIMAIBIK, XKeIilepe akmaparTelK Kayincismikri
KaMTaMachl3 €Ty YIOIH mnpoOnmeManap MeH 9uicTeMeNepi
KapacThIpy.

H3zyuenune LENOCTHOTO TPEJCTABIECHHS O COBPEMEHHBIX
OPraHH3alHOHHEIX, TEXHHYECKUX, AITOPHTMHICCKHX H APYTHX
METOJaX M CPEACTBaX 3alUTHl WH()OPMAIMH HCIONB3yEMEBIX B
COBPEMEHHBIX MH(QOKOMMYHHKANMOHHLIX CETAX, PaCCMOTPEHHE
npobieM H MeTONONOrHH obecmedeHus HHGOPMAIHOHHOM
Oe30macHOCTH B HHGOKOMMYHHKAIIAOHHBIX CETAX.

Study of a holistic view of modern organizational, technical,
algorithmic and other methods and means of information
protection used in modermn infocommunication networks,
consideration of problems and methodology for ensuring
information security in infocommunication networks.

Keminix
TEXHOJIOTHANIAp

CeTteBble TEXHONOTHI
Network technologies

4 |BOTK
B KB
BD EC

ByirTel TEXHONOTHIAp
OO6nayHpie TEXHOIOTHH
Cloud computing
technologies

byn1TTeI  OpHanacTRIpy MojenbAepi, OYITTH  ecenTeyiep
KBI3SMETTEpIH  YCHIHYABIH  HETi3ri  yirinepi,  OWITTBIK
€CENTEYICPAIR HEri3ri apTHIKIIBUIEIKTAPEI MEH KeMImimiKrepi
XOHE Ollapra HETi3ieNreH MemiMaep. BYnTTH ecemTeynepain
OKOHOMHMKACEl.  BYATTBIK  opTara  OpHANACTHIPY  YUIIH
KOJNJAaHBICTAFBl ~ KOCHIMIIAnapael  kibepy  ymiH  BeO-
KOCHIMIIANapABl a3ipiey. ByiTrarsl KOCBIMINAIAPFA apHAIFAH
6argapnamanay amictepi, xyienik 6ackapy AarAbUIApEL

Mozgema  pa3BEpTHIBaHHA  OOIAKOB, OCHOBHEIE  MOJEIH
NPEIOCTaBICHHS YCIyTr OONAYHBIX BHIUMCIEHHH, OCHOBHEIC
MPEHMYIIECTBA M HEJOCTATKA Mojeneil 00NavYHbIX BEIMHCICHHH
H IIpeJJIaracMBIX Ha AX OCHOBE pEeNIeHHI. DKOHOMHUKA 00IaTHEIX
BBIMHCIICHHI. Pazpabotka Web-npunoxennit hin i
pasBepThiBaHHsA B oONauHOM cCpele, IlepeHoca B Hee
CYymEeCTBYIOIIMX Tpuioxenuil. IlpmeMsr mporpaMmmpoBanwsi,
HABLIKH  CHCTEMHOI'O  aIMHHHCTPHPOBAHUS  NPHIIOXKEHHIA,

Hugprbix
TEXHONOTHSIAP/IE]

canaigap OoiibHima

KOJiaHy
IMudpossie
TEXHOJIOTHH
OTpacisaM
TIPUMEHEHHUS

II0

Digital technologies

by brancher
application

of

@ EHY 708-01-21 Karanor aucuummH no odpa3oBarelbHOM nporpamme. Mznanue Bropoe




pa3BepTHIBAEMEIX B O0JIAKe.
Cloud deployment models, the main models for providing cloud
computing services, the main advantages and disadvantages of
cloud computing models and solutions based on them. The
economics of cloud computing. Developing Web applications for
deployment in the cloud environment, transferring existing
applications to it. Programming techniques, system
administration skills for applications deployed in the cloud.
5 ggg Papuorexuuxa, TenexoMmyHHMKanys, paguOTEXHAKAIBIK XYitenepin, Tenenunap | Paguorexaaka xome
BD EC SNIEKTPOHHKA JKOHE TEXHOJIOTHSUIAPEIHEIH, PaMOTEXHUKAHBIH, 3NEKTPOHHKAHBIH, | TEJEKOMMYHHKAIUS
TENIEKOMMY HUKAITHSHBIH TEJICKOMMYHHUKAIMSHBIH, 3JEMEHTTIK 0a3achlH JaMBITYBIHBIH | HETizaepi
FBUTBIMA-TEXHAKAIIBIK FRUILIMH-TEXHHKANBIK ~ NpoONeMalaphiH;  JKelimkK  xoHe | OCHOBEL
Mocenenepi HuTepHeT-TeXHONOTHANAPABIN,  JKaH-KYHiH; Ka3ipri 3aMaHfbl | pamHOTEXHHKH H
Hayuro-Texamyeckue TeIICKOMMYHHKAIMSUIBIK  JKYHEepAl €Hrizy mpoOieManaphbiH, | TeNeKOMMYHHUKAIHHA
IpoGIeMBl paIHOTEXHHKH, OailylaHbIC JKENNEPiHiE KaHa TEXHOJOrHAIAphH maiimanany | Fundamentals of
NEKTPOHUKH H MYMKiHAIriH 3epaerney. Radio Engineering
TEICKOMMYHUKAIHH Wzyuenue HayYHO-TEXHHYECKHX npobiemM cucteM | and
Scientific and technical TEICKOMMYHHKAIMK, pagHOTEXHUUECKHX cHucTeM, Texuonorumii | Telecommunications
problems of radio TENEBU/CHHS, Pa3BHTHA SIEMEHTHOM O0a3shl paJIHOTEXHHKH,
engineering, electronics and IMEKTPOHHKH, TEICKOMMYHHMKAIlUH; COCTOSHHS CETEBEIX H
telecommunications WHTepHET-TEXHONOTHI; MPOGNEM BHEINPCHUA COBPEMEHHBIX
TENCKOMMYHUKAIIHOHHBIX CHCTEM, BO3MOXXHOCTH
HCIIOIH30BAHHS HOBBIX TEXHOJIOTHH CETei CBA3H.
Study scientific and technical problems of telecommunication
systems, radio engineering systems, television technologies,
development of the element base radio engineering, electronics,
telecommunications; state of network and Internet technologies;
problems of introducing modern telecommunication systems, the
possibility of using new technologies of communication
networks.
6 | BHTK HNHbOoKOMMY HHKANHSIIEIK Feumbivu  3eprreynepzeri OUTIMHIH MoHIH Herisaeyai seprrey; | Pammorexnuka xome
EHDI::% TEXHOJIOTHSIAPAAFEI (usnxaneK, MaTeMaTHKAaNBIK MOJENBIEPAi JKacay; FHUIBIMH | TEIEeKOMMYHHKAIHS
MOJEIBAEY/IiH FEUTHIMH 3epTTEYICpAiN NPHHIMOTEPIH, ONiCTEpiH, omicTeMecin a3ipiey; | Herisnepi
Heri3gepi FBUIBIMH  HOTIDKENEPIHiH  JKaHAIBFH MeH  ceHiMuimriH | OcHOBEI
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Haydnpie OCHOBBI
MOJACIIAPOBAHHA B

HH(I)OKOMMYHI’]](&I.[HOHHBIX

TEXHOJIOTHAX

Scientific foundations of

modeling in
infocommunication
technologies

HBICAHJApeIH Oaranay JKOCIapiay, apanblk, SKCIePHMEHTTIK
JepeKTepi eHrizy.

H3ydenne normdeckoro OOCOCHOBAHHS CYIIHOCTH 3HAHHS B
Hay9HOM HCCIICHOBAHNM; pa3paboTka bu3mgecKux,
MaTeMaTHYCCKUX MoJelnei; paspaboTka NPHHIUIIOB, METOJOB,
METONONIOTHH  HAYYHBIX  HCCICIOBAaHWN;  IUIAHMPOBAHHS,
IIOCTAaHOBKH, PEaK3aliy SKCICPUMEHTANBHBIX NAHHBIX, OLCHKH
(OpM HOBU3HEI U IOCTOBEPHOCTH HAYYHBIX PE3YIIHTATOB.

Study of the rationale for the essence of knowledge in scientific
research; development of physical, mathematical models;
development of principles, methods, methodology of scientific
research; planning, staging, implementation of experimental data,
assessing the forms of novelty and reliability of scientific results.

PATHOTEXHUKH 154
TEJIEKOMMY HUKAITHH
Fundamentals of

Radio Engineering
and
Telecommunications

2 cemectp / 2 cemectp / Semester 2

KOO xommnonenti / BY3onckmnii komnonent / University component

Tangay Ooiibinma xoMnoHerTTep / KoMnonentsi mo BeiGopy / Optional Components

7 | BII AIanITHBTI aHTeHHA 5 LTE xemnici xane 5G
XKOOK | xykenepi ONEKTPOHIBIK KYPEUIFBUIADABI MoAenbaey MeH Mozenbaeyaid | Ceru LTE u 5G
III BK | AzanTuBHBIC aHTEHHEIE HETi3Ti OpHHIMIITEPIH, 9icTepi MeH Ke3eHuepid okeim yiipeny. | LTE network and 5G
PD UK | cacreMsl Wsydenwe OCHOBHBIX IpHHIMIIOB, METOJOB M  3TAamoB | ByarTel
Adaptive antenna systems ABTOMATU3MPOBAHHOIO IPOEKTHPOBAHHA H MOMNEIMPOBAHHS | TEXHOIOTHSIAP
PaJHO3JIEKTPOHHEIX YCTPOHCTB. Obnaunsie
Study of the basic principles, methods and stages of computer- | TexHOIOrHH
aided design and simulation of electronic devices. Cloud computing
technologies
Tanpay Goiinmma xkommonerrrep / KomnoneHnTo! mo BeiGopy / Optional Components
8§ [KIITK |IoT mporoxommapsl 5 HHTEepakTHBTI KYPHUFFBUIAPIBIH 63apa SpeKeTTecyi, ayphic xkoHe | JKemimx
IITNKB | IIporokomsi IoT THIMJI JKYMBIC icTey epexcelepi J>KMBIHTHIFEL, KaHa OYBIH | TEXHOJOTHSIIAP
PD EK IoT Protocols XKEIUIEPIHIH (QYHKIHOHANABIK OPTANGIK dMeMeHTi 6ap skymbic | CeTeBbie TEXHONIOTHH
KacaWTRIH muardopManapisl  Kypy, JKeIUIK Kykenepain | Network technologies
CEHIMALNIri MeH OHIMAUIIH KaMTaMachi3 €Ty .
Habop mpaBunm pana  B3aUMOJEHCTBHS, IPaBHIBHOH H
sddexTuBHON paboTel ycrpoiicts MHTEpHETa Beme, co3qanus
paboToCIIOCOOHBIX maThopm c () YHKITHOHAIIEHBIM

® EHY 708-01-21 Karanor aucuunmme o o6pasoBaTelsHOH nmporpammMe. M3nanue Bropoe




LHEHTPAJIbHBIM ~ 3JIEMEHTOM  CETe  HOBOTO  ITOKOJICHHS,
obeclieycHIE HAJS)KHOCTH H IPOU3BOAUTEIHFHOCTH CETEBBIX
CHCTEM..

A set of rules for the interaction, proper and effective operation
of the Internet of Things devices, Creation of workable platforms
with a functional central element of the new generation of
networks, ensuring the reliability and performance of network
systems.

9 [KIITK | PagmoaneKkTpoHIBIK ONEeKTPOMATHATTIK yitneciMainixk TEOPHUACHIHA, OM | Onextpraik Gaitmansic
IMAKB | xypannapas ANaHTAPHIHEH, TCXHAKANHK KO3JEpiHE JXKOHE OJNAPABIH JKAINEI | TEOPHSICHI
PDEK | 3neKkTpoMarHHTTiK acepiHe, paJMoMaTepHAIAApFa KeIepri acepi, snekTpoMarautTik | Teopus
yiIeciMAiIirin KaMTamachi3 OpTajarbl paguo TapaTKBINTApAGIH oCEpiH a3aiiTy YINiH | 3JCKTPHYECKON CBA3H
€Ty d/icTepi anmnapaTTEIK JXoHe OarapnaManblk KamTaMachl3 eTyni tampay. | Theory of electric
Mertons! obecnieuenus OHAIPICTIK XKYHeNlepAiH 3NMeKTPOMAarHUTTIK OPTAachH GaKbuIay. communication
3JIEKTPOMATHUTHOM BBemeHHE B TEOPHMIO JJIEKTPOMATHHTHOM COBMECTHMOCTH,
COBMECTHMOCTH TEXHUYECKHE UCTOYHUKH DM moneii m ux oOimee Bo3AcHCIBHE,
PafHO3IEKTPOHHBIX BO3JCHCTBHE MOMEX HAa PaJHONPHEMHYIO ammaparypy, BBEIOOp
CPEACTB anmaparHO-IPOrpaMMHBIX . CPEeACTB  IUI1  YMEHBINEHHS
Methods of ensuring BO3ICHUCTBHI panuonepeIaroIuX YCTpOHCTB Ha
electromagnetic 3NEKTPOMArHUTHYIO 00CTaHOBKY, PaOMOHHATOPHHT
compatibility of radio 3MEKTPOMArHUTHOH 06CTaHOBKH NIPOM3BOACTBEHHBIX CHCTEM.
electronic equipments Introduction to the theory of electromagnetic compatibility,
technical sources of EM fields and their general effect, the effect
of interference on radio receiving equipment, the choice of
hardware and software to reduce the effects of radio transmitters
on the electromagnetic environment. Radio monitoring and
control of the electromagnetic environment of production
systems
10 | KIITK | TenexoMMyHHKAITHSIAP Kasipri 3amMaHfbl TeNeKOMMYHHKAIMS OKENiIepiHAE KBI3MET | DIeKTpuik OaiinaHkic
IIIKB | KeI3MeTTepiHiH camacsl KOpceTy CamachIHBIH CHOATTaMallaphl, cala KepCETKIINTEepiH | TEeOPHACHI
PD EC | KauectBO yCIyT Garamay omicrepi, KhI3MeTTep camachlH Oackapy oxmictepi, | Teopus
TEJIEKOMMYHHUKaIAH TENCKOMMYHHKAIMA  JKENCIHIH TEXHOJOTHSIAPBIH  3€PTTCY | JNEKTPUYESCKON CBA3H
The quality of KaruJaTTapelH MEHTepy, oKenimik >xabmpikmeH xymeic ictey | Theory of electric
telecommunications OarfBICBIH  KQIBIOTACTBIPY,  3aMaHayd  akmapar  Oepy | communication
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services

XaTTaMaJapblH KOJIJaHA OTHIPEIN, KENiIepli Kypy Typaisl
OiTiMAL MEHTEDY.

OBnameHue 3HAHHAMH O  XapaKTEpHCTHKAX  KauyecTBa
00CITyKHMBaHHUS B COBPEMEHHBIX TEJIEKOMMYHUKAIIMOHHBIX CETIX,
METOJIOB OLIEHKH MOKa3aTeNell KadecTBa, METONOB YIpPaBICHHS
Ka4eCTBOM YCIYr, H3yYeHHE OPHUHIMUIOB  HCCIEJOBAHMS
TCXHOJIOTMM  TEIICKOMMYHHKAI[MOHHBIX  ceTel, NoixydcHHe
HABBIKOB paboThI C CeTEBRIM OOOPYIOBAaHHEM, CO3NAHHSA CETei
Ha COBPEMEHHBIX IIPOTOKOJIAX IepeaaIn nHGopMandu. )
Mastering knowledge about the characteristics of quality of
service in modern telecommunications networks, methods for
evaluating quality indicators, methods for managing the quality
of services, and learning the principles of research of
telecommunications network technologies, gaining skills in
working with network equipment, creating networks using
modern information transfer protocols.

11

KII TK
T KB
PD EK

ONeKTPOHIBIK KYPBUIFELIAD
MeH Xyienepai xobanay
KOHE KYpY
IIpoexTHpoBanue u
KOHCTPYHPOBaHHE
3NEKTPOHHEIX YCTPOMCTB H
CHCTEM

Design and construction of
electronic devices and
systems

ITon Ka3ipri 3aMaHFBI ANEKTPOHABI KYPAIAPAGI K00alay JKoHE
KYpPY, TEXHOIOTHANBIK IpOIECTepdi JaMBITy, Kobaiay-
TEXHOJIOTHSUIBIK KYKaTTapAbl JaliblHIay Ke3iHAe TeOPHSUIBIK,
XKOHE IIPaKTUKANBIK cabaKrapisl KaMTamacerd eremi. CoHbIMEH
OK xobaceiH aHBIKTadTHIH ¢akropiaap; OK KypsUIEIMAapEI
KOpFay; 3prOHOMHKA X9HE TEXHHKAIBIK >XKoOaiay TalalTapsl
6oiibmma JK KypBUTHICHH aHBIKTAMIbL.

JUcnunnMHEa  HO3BOJMT  IIONYYHTh  TEOPETHUYECKYI0O H
MPAaKTHYECKYI0 IIOATOTOBKY B OOJNACTH NpPOCKTHPOBAHHI H
KOHCTPYMPOBaHHS  COBPEMEHHBIX  OJJIEKTPOHHBIX  CpPEICTB,
pa3pabOTKH  TEXHOJNIOTHYECKHX  IIPOIECCOB,  IOATOTOBKH
KOHCTPYKTOPCKOH ¥ TEXHOJNOTHYECKOH  JIOKyMEHTAIlHH.
@axTophl, omperendomme KoHCTpykumio OC;  3amura
KoHCcTpyKuuit C; xoHCcTpyHpoBanue JC ¢ yyeToM TpeboBaHmik
SProHOMMKH H TEXHHYECKOTO Au3aifHa.

Discipline will provide theoretical and practical training in the
design and construction of modern electronic tools, the
development of technological processes, the preparation of

Onexrpnik Oaiianbic
TEOPHSACHI

Teopus
3JIEKTPUYECKOH CBA3H
Theory of electric
communication
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design and technological documentation. The factors that
determine the design of the EM; protection of EM structures;
construction of EM with regard to the requirements of
ergonomics and technical design.

KII TK

NAKB
PDEC

AxsDizbI Geitae xyiienep
WurtennexryansHsie
BHICOCHUCTEMEI
Intelligent video systems

ITon ascerana WHTenmnekTyanasl OeiiHe xyHenepiH AaMBITYABIH
IOPHHIMITEPL MEH oficTepl KapacTelpelnansl. KomaganGaimsl
TeneAuaap OKylenepiHAe KOHE MHTCIUICKTyalgsl Oeiide
XKyHenepinae OeiiHe HepeKkTepli ©HICY, Talday KOHE YCHIHY
amicrepi. OnappIH canackl MEH SPrOHOMYKA JEHTeHiH apTTRIpY
MakcaTbiHAa Oefine curHampapabl DUGPIBIK OHIEY Heriszepi.
CypetTepaeri KbI3BIFYIIBUIBIK OOBEKTUIEPIH CErMEHTTEY JKAHE
KIKTEy MaxcaThbHIa JepeKTepli eHzmipy Herismepi. Keckin
CHHTE3IHIH Heri3Jepi-kaHa KacHeTTepi ©Oap KecKiHaepai
KaJIBIITaCTHIpYFa MyMKiHIIK Oepertin OeliHeney amicrepi.

B pamkax IUCOHINMHEI  pacCMaTPHBAIOTCS  NPUHIMIOL M
METOABI pa3paO0TKH HHTEIIEKTYAIBHBIX BHICOCUCTEM. MeToAbI
00paboTKM, aHaiM3a W NPEACTaBICHHA BHICOJAHHBIX B
NPUKIATHBIX TEIEBA3HOHHBIX CHCTEMaX H HHTEIUICKTYAIbHBIX
BugeocacreMax. OCHOBH nu(poBoit 00pabOTKH BHACOCHTHAIIOB
C LENbI0 TOBBUINECHHS HX Ka4ecTBa M YPOBHS SPrOHOMHMKH.
OcHOBBI HHTEIUIEKTYAILbHOTO AaHaJIW3a JaHHBIX C I[eNbio
CerMeHTalud M Knaccmukaimm OOBEKTOB HHTepeca Ha
n300paxenusx. OCHOBBI CHHTE3a H300paXeHHHA - METOIOB
BH3yallM3alHH, MO3BOJHIOIOUX (QOPMHPOBATH H300PAXKSHUA C
HOBBIMH CBOMCTBaMHU.

Within the framework of the discipline, the principles and
methods of developing intelligent video systems are considered.
Methods of processing, analysis and presentation of video data in
applied television systems and intelligent video systems.
Fundamentals of digital video signal processing in order to
improve their quality and level of ergonomics. Fundamentals of
data mining for the purpose of segmentation and classification of
objects of interest in images. Fundamentals of image synthesis -
visualization methods that allow you to form images with new

ByrrTei
TEXHOJOTHSLIAP
Ob6naunpie
TEXHOJIOTHH

Cloud computing
technologies

Keminix
TEXHOJIOTHSLIIAp
CeTeBbie TEXHOJIOTHH
Network technologies
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properties.

KIITK

IIAKB
PDEC

CeHCcopIBIK,
MOZENbACY
Monemiposarnne
CEHCOPHBIX CeTei
Modeling of
networks

Keninepai

sensor

Ilon menGepiHge MarmcTpaHTTap CEHCOPIBIK O KEIIepAi
KYPYZAbIH 3aMaHayH TEXHOJIOTHSIApbIMEH TaHLICALBI, OJIap.IBIH
KENUIIK apXMTEKTYpachlH Kypy XoHe OacKapy NpHHIMITEPIH
3epAeneiifi, TOPAsI KYPBUIBIMBEL Oap JKkeniiepae xerinepai
MacmTabTay JKOHE Y3IIKCi3 KBI3MET KOpCeTy/i YHBIMIACTBIPY
IPUHIOKAOTEPIH 3epieneiini, Galnanbic xyienepinaeri MOGHIbAL
CEHCOPIIBIK KeTIep HHOPAKYPBUIBIMBIHBIH ~ JKEJiITK
EpEKIIENIKTEPIH KapacTHIPaIbL

B paMkax IMCIMIIIMHEI MAarucTPaHTBl O3HAKOMATCS C
COBPCMCHHBIMH TEXHOJIOTHSAMH IIOCTPOEHHS CEHCOPHEIX CETEi,
H3y4aT NPUHOUNG [OCTPOSHHS M YIpPaBICHAS HX CETEBOH
apXHTCKTYpbl, H3ydYaT OPHHIWIB MAacIITaOHpPOBAHHA CETEH M
OpraHM3alliH HEeNPEPEIBHOTO OOCIYKUBAHMS B CETAX C TIEHCTOM
CTPYKTYPOH, pacCMOTPSAT  CETEBBIE 0COOEHHOCTH
HHQPacTpyKTypsl MOOMJBHBIX CEHCOPHBIX CETEH B CHCTEMAx
CBA3U.

Within the framework of the discipline, undergraduates will get
acquainted with modern technologies for building sensor
networks, study the principles of building and managing their
network architecture, study the principles of scaling networks
and organizing continuous maintenance in networks with a
cellular structure, consider network features of the infrastructure
of mobile sensor networks in communication systems.

Kemimx
TEXHOJIOTHSLIIAP
CeTeBble TEXHOJIOTHH
Network technologies

3cemectp /3cemectp / Semester 3

KOO xomnonenti / BY3oBcknii komnonent / University component
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BIT
XOOK

I BK
PD UK

IT xo6anapem Gackapy
Vupasnenue IT mpoexramu
IT projects manegment

5

IT xo6aubm eMipiik mukIaapsl. KacinopsHHBIH %00abIK XKIHE
YHMEIMIACTRIPYINBUIBIK, ~ KYpbUIbIMEL ~ JKoOamapaer  Oackapy
mponectepidie Herisri TomTapel. JKoGamapmel Gackapy eIy
gerisri  Garprrrappl.  JKoOaHBIH MHTerpalmsachH  Gackapy.
Xobanbm aiiMarsH Oackapy. JKobara KeI3BFYIOBI TapanTapasl
Oackapy.

Kuznennsle mukisl npoekra B IT. IIpoekt B opraHu3anoHHEIE
CTPYKTYpH mpexmpusitus. OCHOBHBIE TDYIIBI  IPOLECCOB

Omnekrpruik Oaitnansic
TEOPHUSICHI

Teopus
JIEKTPUICCKON CBI3U
Theory of electric
communication
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yhpaBlieHHs. TpoekToM OCHOBHEIE 00JIACTH 3HAHHM YIIPABICHHUS
IpOoeKTaMH. YIIpaBJICHHE HHTErpalyeii B mpoekre. YIpaBIcHue
DpeIMETHOH 001acThIO IpOEeKTa. Vnpasnenue
3aHHTEPECOBAHHBIMUA CTOPOHAMHM B IIPOCKTE.

Project life cycles in IT. Project and organizational structure of
the enterprise. The main groups of project management processes
The main areas of project management knowledge. Integration
management in the project. Management of the project area.
Management of stakeholders in the project.

Tangay Goilibinma xomnoHeTTTep / KoMmonenTst mo BbI00py / Optional Components

13

BI1 TK
B/ KB
BD EC

TenekoMMyHUKAITAAIAFE]
’KaCaHIbl MHTEINEKT
HckyccTBEeHHEIN HHTEIUIEKT
B TEJICKOMMY HEKAITHIX
Artificial intelligence in
telecommunications

5

Xacannel HMHTEIEKT HHPOPMATHKAHBIH  MYMKIHAIKTEPiH
KEHEUTyTe JKOHE ONApHbIH MICKapaNaphiH AHBIKTAYFa apHAIFaH.
IlonHiH angsiHAa TYpFaH MaHBI3ABI MiHAETTEpAiH Oipi — OCHI
MYMKiHAIKTEp T HaKTbI TEOPHSLITHIK NPUHIHAIITEPMEH
KaMTaMackI3 €TiM, MPaKTHKa XKY3iHAe 6ackapy Kypaiiapsl MeH
XYyHenepin aBTOMaTTaHABIPY YINiH peaTH3alysIayFa TAINBHBIC
6epy.

HcKyccTBEeHHBIH MHTEIUIEKT IPU3BaH PACIIHPHTE BO3MOXKHOCTH
KOMIBIOTEPHEIX HayK. OQHOM M3 BaXKHEIX 3a3J1a4, CTOAIIMI mepe]
JUCIUILUIMHON, SBIAETCS NOANCPKAHUE BTHX YCHIMH SCHBIMH
TCOPETHYECKHMH NPUHIMIIAME H JaTh TOMYOK K NPaKTHIECKOH
peanm3anyy I aBTOMATH3ALANA CHCTEM B CPEACTB YIIPABICHHS,
Artificial Intelligence is designed to empower computer science.
One of the important tasks facing the discipline is to support
these efforts with clear theoretical principles and give impetus to
the practical implementation for the automation of systems and
controls.

Hudpiei
TEXHONOTHSIIAPIHI
cananap GoitpHma
KOJLJIaHY

ITadpobie
TEXHOJIOTUH o
OTpaciaM
IpUMCHCHHS

Digital technologies
by  brancher  of
application

14

BII TK
BII KB
BD EC

Heiiporapix KETIHIH
HeTi3aepi
OcHOBEI HEHPOHHBIX CeTei

Neural Network Basics

ITorn HEHpOHABIK >KENiNEp TEOPHACHIHBIH HETI3rl epexenepiH
’OHE OJapAsl MAaTEeMAaTHKAIBIK MOJCIBACYMiH IPAKTHKAIEIK,
MIHJIETTEpiH Iemyae KONJaHy SMICTEpiH 3epTTeyre MyMKIiHIIK
Oepemi.

JIECIHANIMHEA HO3BONIET H3YIHTh OCHOBHBIE TIOJIOKECHHUS TEOPHH
HEHpOHHBIX ceTeif M METONB MX NpPHMEHEHUS UpH PEIIeHHH
NPaKTHIECKHX 33/1a9 MaTeMaTHYECKOr0 MOIEIUPOBAHHS.

Hu¢pisx

. TCXHOJIOTAAIAPbI

cananap OolBpIHIA
KOIIaHy

ITndposere
TEXHOJIOTHH o

OTpaCIIsiM
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The discipline allows you to study the main provisions of the
theory of neural networks and methods of their application in
solving practical problems of mathematical modeling.

IpUMEHEHUS

Digital technologies
by brancher of
application

15 [KIITK | MEKpOKOHTPOJIEPIIIK MuKpOnponeccoOpiEIK, TEXHONOTHSIap MeH | DnekTpiik GaiinaHsic
IINKB | xyiienepai xobanay sxoHe MHKPOKOHTpOJUIEpEp HETi3Jiepi, MHKPOKOHTPOIJIEPJEp YIIH | TEOPHACHI
PDEC Hamray THOTIK ~ OaFjiapinamanap,  aBTOMATTAHABIPEUIFAH  enmey | Teopus
ITpoexTupoBanue u KyHelepiH xobanay koHe maiinanaHy, TecTiney jkoHe GakbUIay | SMIEKTPHYECKOM CBI3H
MIPOrpaMMHPOBAHHE yLIiH GarnapnamManblK KaMTaMachI3 €Ty i naiianany. Theory of electric
MHKPOKOHTPOJUTEPHBIX OcHOBHI TEXHOJOTHH MHKPOIIPOLIECCOPOB H | communication
CHCTEM MHKpPOKOHTPOJLIEPOB, THITOBBIE IIPAIOKEHASL UL
Projecting and programming MHKPOKOHTPOJLIEPOB, HCIONB30BAaHUE IIPOTPAMMHEIX CpPEICTB
of microcontrollers systems A TpPOEKTHPOBAHHA M SKCIUTyaTallHH aBTOMAaTH3HPOBAHHBIX
CHCTEM M3MEPCHHi, HCIIBITAHUH B YIIPABIICHHS.
Fundamentals of  microprocessor technology and
microcontrollers, typical applications for microcontrollers, the
use of software for the design and operation of automated
measurement systems, testing and control.
16 | KIITK | Mobunpai KYpPBLIFELIap ¥sel KYPBUIFBLUTaP/IBIH apXHUTEKTYpackl, onapnapie | Pagmorexamka koHE
INAKB | ymin KOCBIMIIIAJIap ONCpanusANbIK  KyHenepi, MOOHIIBAI ~ JaMBITy  VIIH | T€IEKOMMYHHKAIIHSA
PD EC | xypacteipy miargopmanap, Android OS acteiHza OGarmapiamanay. | Herizgepi
PazpaboTrka  mpunoxeHui bamamaner Mobunbai KockMIIamap pecyperapbl, KockMma | OCHOBBI
JUIL MOOWITBHBIX YCTPOMCTB KOJJAHBIC  QpEKeTTepi, (parMeHTTEepi JKoHE  (PparMeHT | paHOTEXHUKH U
Application projecting for MeHeIkepi. barmapnaMaHBl OpHATKaH/IA JEPEKKOP OPHAACYBIH | TEICKOMMYHHKAIHH
mobile devices ’Kacay. Darmapnmama HyYCKachIH >kaHapTy Kesimme aepexkop | Fundamentals of
OpHAalIaCyBIH JKaHapTY. Radio  Engineering
ApXHTEKTYpbl MOOHJIBHBIX YCTpOMCTB, HX OHNEpanHoOHHBIX | and
CHCTEM, wiarhpopm Ui MOOHITBHOM paspaborky, | Telecommunications

nporpamMupoBanne mojx OC  Android. AssTepHATHBHBIE
pecypcsl  MOOHMIBHOTO  IPHIIOXKCHHS,  JOHOJHHTEIBHBIE
aKTHBHOCTH mnpunoxeHui. [loHaTne wHTEHTa, ¢parMeHTH H
meHeqkep (parmentoB. Cosganue Makera Ga3bl HaHHBIX IIPH
ycTaHOBKe npmioxkeHus. OOHOBIIeHAE MaKeTa 06a3bl JaHHBIX MIPH
OOHOBJIEHUH BEPCHH ITPHIIOKEHHS.
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Architecture of mobile devices, their operating systems,
platforms for mobile development, programming under the
Android OS. Alternative mobile application resources, additional
application activities. The concept of intent, fragments and
fragment manager. Creating a database layout when installing the
application. Updating the database layout when updating the
application version.

17

KII TK

I KB
PD EC

CroyTHHKTIK Gaitnanric
TEXHOJIOTHSIAPE
TexHOIOTMM CIYTHHKOBOI
CBS3H
Satellite

technologies

communication

CroyTHuKTIK OalimaHbic XKylienepiH Kypy HpHHIHOTEPI MEH
TEXHOJIOTHAIAPEL. CrIyTHHKTIK KOMMYHHKAIHSIAPAbI
OacKapy[bplH  HEri3ri ojicTepi, pagUONOKAIMANBIK O KOHE
KEPCEPIKTIK JKyHenepni KaOsuimay KoHe Xkibepy koOamay.
XKepain KEUDKEIMANBL CIYTHUKTIK OaifylaHpICc KyHenepiniy xaii-
KYHiH )oHE JlaMy YpAICTEepiH Tannay.
CoyTHHKTIK Gaiinagsic Kylenepin
IIepCHEKTHBANIBIK OaFBITTaphL.

TIpuHIMIIEL ¥ TEXHOJNOTHH IIOCTPOSHMS CIYTHHKOBBIX CHUCTEM
cBs3d. OCHOBHBIE METOJBI YOPABJICHAE  CIIYTHUKOBBIMH
CHCTEMaMH CBS3H, IPOCKTHPOBAHUS MPHEMHBIX M IMEPENAIOIINX
PaIMONOKAMOHHBIX, pPAJAOHABUTAIMOHHBIX M CIIyTHHKOBBIX
CHCTEM. AHAJIA3 COCTOSIHHS M TSHICHIHMH pa3sBUTHs Ha3eMHEBIX
MOOHIEHBIX ~ KOMIUIEKCOB  CIyTHUKOBBEIX CHCTEM  CBS3H.
IlepcnieKTHBHEIE HANpPAaBICHHUS Pa3BUTUSA CHCTEM CITyTHHKOBOM
CBS3H.

Principles and technologies for building satellite communication
systems. The main methods of satellite communications
management, design of receiving and transmitting radar, radio
navigation and satellite systems. Analysis of the state and
development trends of ground mobile satellite communications
systems. Perspective directions of development of satellite
communication systems.

JaMBITYIbIH

OnexTpinik OaitaHbic
TEOPHUACH

Teopus
JNIEKTPHYECKOH CBA3HU
Theory of electric
communication
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KII TK

T KB
PD EC

PaguoxuimikTik  criekTipai
Gackapy

Vhpasnenue
PaTHOYACTOTHBIM CIEKTPOM

OKOHOMHKANBIK ~ SNICTEPMEH  pPANHOXKHAULKTIK  CHEKTipAi
nalajany IbIH XaJbIKapPAIHIK MoHE YIITTHIK PETTEY Macelenepi.
Con xepme opHaNacKaH TipKeNTeH, JXBUDKBIMAIGI JKOHE
pazuoxabap Tapary KBI3METTepi, paauo JKylenepiHiH paamo

Pamnorexmnuka koHe
TENeKOMMYHHKAIH
Herizaepi

OCHOBEI
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Useof a radio-frequency XY#€eNnepiHia 3NMeKTPOMAaTHUATTIK YHICCIMILIITIH KAMTaMACHI3 €Ty | PaTHOTEXHAKA u
range omicTepi, coHpaii-ak YsIsl GaiilaHBIC >KOHe Xabap Tapary | TeleKOMMYHHMKALHH
KEeMiNepiH XUTKTIK JKocmapiay SicTepi . Fundamentals of
Bompockl MexayHapoHOTO M HAIlUOHANBHOTO peryiauposanus | Radio Engineering
HCIIOJI30BaHHs PaJMOYaCTOTHOTO CIEKTpa ¢ mprMeHeHdeM | and

IKOHOMUYIECKIX METO/IOB. MeTtomst obecneuenus | Telecommunications
3NMEKTPOMArHUTHOM COBMECTHMOCTH paTHOCHCTEM
(HKCHpPOBaHHOH, MOJBHXHOM ©  BEATENBbHOH  CIyxO,
PaIMOCHCTEM, DPACIOJIOKEHHBIX Ha OJHOM OOBEKTE, a TAKXKe
METOABI YaCTOTHOIO IUIAHUPOBAHHA CETeH NMOABHXKHOM CBI3H H
BEINaHMA. :

Questions of international and national regulation of the use of
the radio frequency spectrum using economic methods. Methods
to ensure the electromagnetic compatibility of radio systems of
the fixed, mobile and broadcasting services, radio systems
located on the same site, as well as methods of frequency
planning of mobile communication and broadcasting networks.
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