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Prerequisites

I ceuecrp /l ceuecrp / Semester I
)I(OO xorrlnonexri / BY3oscxnfi roi.rnoueHr / Uniyers ity component

I En xooK
EA BK
BD UK

Mareuarura 1

Mareuarura I

Mathematics 1

5 6epilreu xypc MareMarl(zlJlbr( atrnaparrapabt r,leqrepy yuriu xoHe oHhlrl
6olarua(ra na aa.,raHybr (oaaas6arrr ecenrep,ai Lueu:y yutiu xepex. Kypc re,reci
MaMeMarHKarbrK Tapayrap,uaH TypaAbr: cbl3bt(Tbrx a,rre6pa, aHaJrllTuKiurbr(
rcoN4erplrr, t[yuxurr, 0ynr<uurnrrrt rueri,4u$rfepeuquz[I].1btK xeHe xHTerpanAhr(
ecenTeynep.

!auHsrii nypc npeAHa3HaqeH ,[Ju oBJraAeHurr MareMarr.rqecI(oro annapara lt
AanbHeiiLuero ero [puMeHeHr-{, AJu peueHxfl lprlxlraqHhtx :aaal- Kypc
oxBarbrBaer cJre,4yrouxe pa3AeJrhr MareMarrKr,l: -quteiiHal a,rre6pa,
aHarurrqec(a, rcoMerp[r, Qynxuua, opeaen (tyHxrlux, auQ@epeuqua,rruoe r.r

rrHTefpturbHoe ucql-IcreHr,te.
This course is designed to master mathematical apparatus and its fufther application
for solving applied problems. The course coyers the following sections of
mathematics: linear algebra, analytic geometry, functions, the Iimit of a function,
differential and integral calculus.

Kypcru ro,rsrx ueqrepy
yuriu opra MeKTet
uareuaruxacuu 6ily Kaxer.
.fur ycneurHoro ocBoeHr,rt
Kypca Heo6xorr.lMo 3HaHfie

MaTeMarr.rKr.r cpe,(Heii
TIJKOJII,I -

For the successful
completion ofthe course you
need to know the
mathematics of the
secondary school.

2 EII XOOK
BA BK

PaaroQu:uxa
Pa,uuo$u:uxa

8 3,rerrpouarnurrir
:lerrpouarur.rrrix

opicrepai rpar.rcSopMaq[rnay xeHe
epicrep4irl KBanrrbr( Teopxrcbr,

feHepauurnay,
MaTepll, N4eH

epKlH
03apa

Me{rcpy
MCKTC tI

Kypcrrr
yuiu

TOrbtI(
opTa

O EHy 708-01-19 Karanor Aracql.rrrJrrzH rro o6pa3oBarenbHofi nporparrairae. I4:gaHr.re nropoe



BD UK apeKeTTecyal( KBaHTTbTK Teopurchr, caeKTpniK chr3u(Tapabr (eHeiiTy
MCXAHlI3MACPi, PCNAKCAIX,, I{BAHTTLIK I(l|HeTI,IKA KBaHTTI,II( CTaTIjCTI,IK.LJIbI(

aHcaMOr'lhnep TYprhrcHHaH (apacTbrpbrJraTbrH, ayhrT(ynapAhrq cbr3br(Thr eMec

reopurcbrHbrri Heri3aepiH 6iny.
3HaHue ocHog He,'ruHeiiHofi reopru roleoanr-rii, MeroAoB aHar{3a cufHzlJloB r.i

3JreKTpoHHbrx ycrpoficrB npeo6pa:oeauur u reHepaquu SreKTpuqecKr.rx curHirJroB,
KBaHToBoF reopur ceo6o,auoro 3JIeKTpoMafHLITHofo nor't!, KBaHToBoii Teop[,
B3axMo,[eiicrBrj, rroJu c BeulecrBoM, MexaHl43MoB ytufipeHI,I, cneKTpaJrbHbrx

nxHxii, pena(cau[r, rAe r(BaHToBa, l{uflerr4Ka paccMarp[Barorc, c no3xu[Iii
KBaHToBbrx cra'r HcrxqecK x aHcav6,teii.
Knowledge nonlinear's fundamentals theory of oscillations, methods of analyzing
signals and electronic devices for transforming and generating electrical signals, the
quantum theory of ftee electromagnetic field, field interaction's quantum theory
with matter, mechanisms for broadening spectral lines, relaxation, where quantum
kinetics are considered from the standpoint ofquantum statistical ensembles.

$r:rxacuu 6i,ry raxer.
,4n, ycneurHofo ocBoeHr.r,

xypca reo6xo.{auo :uaulre

$r:t-rxr cpegaefi urxolsr.
For the successful
completion ofthe course you
need to know the
mathematics physics of the
secondary school.

2 ceMecrp / 2 ceMecrp / Semester 2

)l(OO KoMnoHeHTi / By3oBcKrfi xorrrrorerr / University component
3 Marelrarnxa 2

(blrruuaraurrap reopxrcbr
MEH MATCMATIITGLJI bI K

crarucrura)
Mareuaruxa 2 (Teopur
BeposTHOCTr'r U

MATEMATI,I'IECKA' CTATITCTI,iKA)

Mathematics 2 (Probabilib/
Theory and Mathematical
Statistics)

5 Kypc xereci MareMarrKarbrK TapayJrapAaH Typaabr: Kon aiinuruanu.lau reye,r4i

Qyururr,rap,urrq 4rQQeperqua,rarrr xoHe lrHrerpalr,[br( ecenrey-repi,
auQQeperuua,rmrr rertaeynep, caHAbr( xoHe Syxxuua,rurr (araprap reopx{chr,
@ypue r<arap,rapu, brKTUMeurabl( Teopurchr xeHe MareMarr,rKallrhrK crarrlcrxt<a
ueriraepi, oautq iruiuae H KTIrMalrAhr KTbr q KJraccuK?LIIbr( xaHe crarucrnK?Ljrbr(
aHbr(TaMacr,r, Kocy xeHe xe6eiiry rcoper'aanapbr, ToJrbrK rrxryr,lal,arr( Eeiiec,
Bepuy,rnr $opuy,ra,rapsr, Jlannacrsrq ,roKarAhr ( xaHe HHTerpaJrabrK TeopeMacbt.
Kyp" oxBarLrBaer cneAyrouxe pa3,[eJrrJ MareMarxrn: gu$$epenqua,rsuoe lr
rHTerpaJ'rbHoe rctrucreHUe tlyuxuuii llnornx nepeMeuHbrx, ArlOOepeHu[anHbre
ypaBHeHu,r, ,l,rcJloBbte r Syxxuuouallnue prahr, prAbr @ypre, reopua
BeporTHocTeii I,I MaTeMaTHqecKa, cTaTrcTrKa, BKrloqa, KrlaccrrtecKoe I4

cTaTucTuqecKoe onpeaeleHue BeporTHocTLr, TeopeMbr cBr3HocTU lr yMHoxeHllr,
BeporrHocrr.r, Qopnry,rur 6eiiHca, 6epHy,.utr.r, roxarrbHyro U r-rHTerparbHyrc TeopeMy
,lan,raca.
The course covers the following sections of mathematics: differential and integral
calculus of functions of many variables, differential equations, numerical and
functional series, Fourier series, theory of probability and mathematical statistics,
including classical and probability's statistical definition, connection and
multiplication theorems, probability, Beynes, Bernoulli's formulas, Laplace's local
and integral theorem.

Csr:lsrxrrrK aJfe6pa xeHe
aHilrlXTUI(ZLJ|btI( feOMeTpllr,
MATCMATIKAIbI( TIIJIAAY

ueri:aepiuiu 6acrauacsr.
JIfiHeiHa, anre6pa r
aHaLJltITltqeCKafl feOMeTprlfl,
ocHoBbt MaTeMaTI-rqecKoro

aHaL.[fi34.

Linear Algebra and
Anaiytical Geometry,
Fundamentals of
Mathematical Analysis

4 6ft xooK
EA BK
BD UK

TereKoMMyHuKaur-rfiap
aaMr,rTy,[h[I
TY)I(bt pbI r\{.[aM acbr

KoHuenqrfl pa3BfiTr-{,

Te,rexolfi'rynuxaurrrJrbrK Kypbrnrbrnap MeH xyiienepAe clrHarAapabr oH,qey MeH

rypreuaipy xonAapbtHAa Nyperin rpouecrepai4 Qu:nxa,rrrx ueHi. Cry,lenrrep
pa[uo]exHHXanbrK xJHe rereKoM vyHH KaurrJr br K Neriaep uen Nyie,repai rypy
aeri:aepiu urepeai, ocrr xyienepAe curgan,4apabl (aJrbrnracrhrpy xare oxaeyaiq

PaauoQu:uxa
Paalo0u:txa
Radio physics
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Radio physics

En xooK
6A BK
BD UK
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TeJreKoMMyHUKarIUfi

Concept of development of
telecommunications

seri:ri (arua,rapsr, xahasAu( paAfio3Jle(TpoHxKa cajracblHbl11 AaMyHHa ceiixec
paaao3JIeKTpoHxKa x0He TeJreKoMMyHr.rxauufl czlJracr,rHAa xaqa rHHoBarIrlrr.rhrr(
TexHoJ,rof l,rf rap.abr hrepy rar.abrnaphrH ueurepeai.
Ot3x'tecKa, cyulHocrb npoqeccoB, rrporrcxo.uutnx B TpaKrax npeo6pa:oaaHrr u

o6pa6orru crrrHzrJroB B TereI(oMMyH14KauxoHHbrx ycrpoicrBax clrcreMax.
Cryaenrrr ocBar.iBaror ocaoBbr nocrpoeHu, paarlorexHtlr]ecx{x ,t
TeJrer(oMMyHrrraquoHHbrx cereii ll crrcreM, ocHoBHbre npuHurrrrbl Qopunpoeauur u
o6pa6orKrr crrr-HelroB, npro6peralor HaBbrKra ocBoeHra, c HoBbrx lHHoBaulroHHbrx
TexHo,'rorafi B 06racru paar.ro3JreKTpoHrrttx u reJreKoMMyHr-.rKaurlr B coorBercrBr.l.r
c pa3BLrrt,teM MI-IpoBoii paano3re(TpoHHofi rrpoMbrrrrreHHoclr.
The physical essence of the processes occurring in the paths of conversion and
signal processing in telecommunication systems. Students study about the basic
principles of forming and processing signals in these systems, acquire new
innovative technologies' skills in the field in accordance with the development of
the global radio-electronic industry.

3ceMecrp /3ceMecrp / Semester 3

)I(OO rouuosenri / BY3oacxuii xounoseur / University component
5 EfI )KOOK

EII BK
BD UK

PaAr-.rorexHrIKa xeHe
re,rexouuyHaxaulr aeri:aepi
OcHoru pa4uorexHur<r.r r.r

Te,'reKoMMyHI-IKaUlrfi

Bases ofradio engineering and
telecommunications

PaAlodru:lu ra
Paalodlu:ur<a
Radio physics

Te,reI{oMMyHflKa(xflrap

aaMr,rTyablt(
TYXr,rp hr MAaMachr

Kouqenwrr pa3Br'flufl
TereKoMMyHr-.rKauxii

Concept of development of
telecommunications

Taqaay 6oir,rsrua romnonerrrep / KoMnoHeHThr no ru6opy / Optional Components
6 EN TK

EA KB
BD EK

Xoraprt .uertreii,'I i
npofpaMMallay
BblcKoypoBHeBoe
npofpaMMr.rpoBaHhe
High-level programming

5 C ++, Matlab ri,riniu lteri:ri ry){GtphrM,{aMajrapbr, ri,uep,li 6acxapy H+cKaynapbr,
rtporpaMMaray rexHoJror[trcr,rHbrrl ueri:lepi, 6araapnauaur,r ryrery. fleuHiu
reopxflJIhrK ueri:aepiuae cryaeHrrep aprypri opraHu xeHe nporpaMMatray
Nyie,repiH flafiAajraHaAbr, coHAa[-a( (a3ipri ya(brrra raHbrMaJr napaArrrMa
periHAe o6r,exriri-6arlrrra,rran nporpaMManayabrH neri:ri Karu,[aJraphrn
ueurepeai; arart afiT(aH,ua, cilfiaHbrrl rrnTerreKTyanAb] xoHe uHHoBaut4rJrbt(

aaMybr axcbrH,{a paar,ro3neKTpoHr{KaHbl{ (ypbrJrbrM.q6r( 6eriu4epi MeH

K-1-pbrJrbrMrap6rH ruoae,ruaey u inaer i.

A rnaparrer r<-

KOM My H UKaUr,lrJrbr (
TexHoJIOfl,lrrap
I,luSopuauaoHHo-
KOMMyHTTKaUXOHHbIe

Tex HoJtorutt
Information and
communication technologies

@ EHy 708-01 - 1 9 Kararor AucuHrrJrHH rro o6pa3oBarenbHoii rporpanlre. I4:aauue eropoe

5 TereKoM MyHr Karlnfl,'rhr K xyiie,rep MeH xeninepai Kypyabrq Heri3ri
r\xbrpbrvnavanapbr- iraoaeruaepi uer npuuurnrepi. orapau aauurryaarur xaripri
:lauamu ypAicrep xoHe rerer(oMMyHurauu, czlJracbra,[arbr craHAaprrap Kypy,
6epy, xa6rrr.uay xeHe cr.rrHaJraapabr er{aeyre apHanraH a([aparrbr( xyienep MeH
(ypbrJ'rrbrJlapAbr{ Heri:Aepi uea aaicrepi rypa,rur 6i,riu KiLnbrnracrbrpy.
OopMupoBaHr.re 3HaHxii no MeroaaM u ocHoBaM nocrpoeHul un$opuauuouuux
clrcreM r.r ycrpoiicrB OopMupoBaH[r, nepeaaq[, fipxeMa u o6pa6orKx cr.fl-HiuroB,

ocHoBHbtM xoHuefl[lurM, MoaerrM 11 npuH(unaM nocrpoeHlt
TeJreKoMMyH14KaquoHHbrx cLrcreM x cereii. coBpeMeHHbrMr reHleHufirMfi r.lx

palBr-lrh, x craHilapraMI B o6Jracrr reJrexoM MyH H xaufifi.
Formation of knowledge on the methods and basics of building information
systems and devices for generating, transmitting, receiving and processing signals,
the basic concepts, models and principles of building telecommunication systems
and networks, cunent trends in their development and standards in the field of
telecommunications.



Ocxoeuure [oHflTl.r{ ,r3brxa C++, Matlab, xHcrpyxLII-Iu ytlpaBJ]eHr.t, ,3brKa, ocHoBbr

TexHoJrorrr{ nporpaMMxpoBaHr.rrj orr'raaKa nporpaMM. Cryaerrur tzcnorb3ylor
pa3nu'rHhre cpeahr x cxcTeMbr npofpaMMr.rpoBaHuq, a Ta(xe ra3yqlTb ocHoBHbre

rrpxHr.lunbr o6r,exruo-opueurlrpoBaHHoro flporpaMM],rpoBaulu, xax galr6o,tee

pacnpocrpaHeHHoii x Bocrpe6oBaHHoI B Hacror{ru€e BpeM, napaAurMbr; B

qacrHocru 3aAarjr{ MoAeJ,rxpoBaHr4s y3noB r.i KoHcrpyKu[i paAxo3JreropoHr.iKr4 B

cBeTe tIHTeJlJleKTyanbHo-HHHOBaUUOHHOTO pa3BUTr,, npOMr,rlx]TeHHOCTTL

Basics of g ++ language, Matlab, language control instructions, programming
technology, program debugging. During the assimilation of the theoretical
foundations discipline, students use and programming systems, how learn the
object-oriented programming's principles, as popular pamdigm at present; in
particular, the tasks of modeling the nodes and structures ofradio electronics.

7 BIl TK
EA KB
BD EK

Terexouvyuuxaurr xerirepi
Cerr re,rexolruyulrxauuii
Telecommunication networks

5 AmaparrbrK xyiie,repai xeHe c[rHanaaprhr reHepaqxrJray, 6epy, ra6rr,r,uay xeHe
ouleyre apHirnraH KypunrHnap.[br nyplauru aaicrepi veH rreriraepi.
Te,texolruynnxauur,,rbrK xyfierep iuer xe,rirepai rypyauq uerirri yrlrMnapbr,
voaeruaepi ueu npuuurnrepi. oraprhr raNrhryrarur rra:ipri ;auaurur yplicrep
xaHe reJreKoMMyHr.rKarlur caracbrHAarH craHAaprrap. Oxepnecinri4 ra:ipri
xarAaiibrHa ceiirec axnapar 6epy, m6u.naay xeHe suley,qiq xaqa
TexHolrort-lr;rapbr ver eaicrepi Kapacrbrpbulaabr.
MeroAr,r ri ocHoBhr flocrpoeHur auQopruaqrouHbrx crrcreM u ycrpoficrB

SopMupoBaHur, nepeAaqH, npxeMa { o6pa6orKx curHzrloB. OcnogHbre
KOHUeI1UI-iU, MOAenU, npAHUUn nOCTpOeHr4' TeIeKOMMyHX(aUuOHHbtX Cr{CTeM U

cerei, coBpeMeHHbre reHAeHurrr llx pa3Buru, r.i craHAaprbr I o6racru
TeneKoMMyur.rKauxfi. PaccnorpeHu HoBbre rexHororuu r cnoco6rr nepeAaqr.r,

npueMa u o6pa6orxl uHr[opuauuu B coorBercrBr.lu c coBpeMeHHhrM cocrorHueM
BOApOCOB B OTpaCM.
Methods and fundamentals of building information systems, devices for generating,
transmitting, receiving, processing signals. The basics of building
telecommunication systems and networks, current development's trends and
telecommunications'standards. New technologies, methods for transmitting.
receiving and processing information in accordance with the current state of issues

in the industry are considered.

Telerouuyaurauua,rap
aaM6rTyabtr{
TY)I{hrpbrMAaMac6r

KoHuenuul pa3Bxrr.r,

Te,'reI(oMMyH[Ixaqnii
Concept of development of
telecommunications

8 BfI TK
BA KB
BD EK

Arropuruaey
nporpauuaaay rilaepi
Alropr.rrlru:aunr r.r

npofpaMMr.rpoBaHr{,
Algorithmization
programming languages

MCH

,t3blI{u

and

5 Bpr ner cryaeurrepae a,rropnruaix oii,ray ueri:aepiH, lpoqeaypanuq rirleple
IporpaMMana] .0ar,[brnapbrH. ece[Te) Marevarrl racu u rrH Herirr i aaicrepin
KoJuaHy narrr,rnapblH Kanbrnracrbrpaau. (ouau6a,ru 6arnap,raua,rapgu ueuy
xese t1o,rnas6a,rrr uiu,lerrepli LreLuy yLr-riu 6ar4ap,rauarurx xaca(TaMa
npororuniu xacay vyuxiu,uirin rapacrrrpagrr.
Aanuar ,(ncunurua $opvupyer y cryaeHToB ocHoB arropurMu'{ecxoro
ML[rrJreHrr, HaBhlKoB nporpaMMxpoBaHr-r, Ha npoueaypHbrx rr3LrKax u HaBr,rr(oB

ucrroJrr,3oBaHrl! 6a:osrrx Mero.{os BbrrrucJrurer'rhHoii MareMarrlKr.r. Cnoco6uocru
flpofpaMMxpoBaTb npuJroxeHrr, I{ co3aaBaTb npofpaMMHhre trpoToTr{nhl peIIleHu,

A(naparrbrK-
KOMMyH!il(aUUqJtbr(

TexHo,,rorxflJrap
I,IuQopnauuoano-
KOMMYHI'lKAUI{OHHbIC

TexHorofltr
lnformation and
communication technologies

O EHy 708-01-19 Karanor Aucqurrrrr{H rro o6pa3oBarenl,Hofi nporpauue. I4:r4auue nropoe



npxKJ'ranHbrx 3a,4aq.

Formation of students with the basics of algorithmic thinking, programming skills
in procedural languages, skills of using basic methods of computational
mathematics. The ability to program applications and create software prototypes for
solving applied problems.

9 EN TK
EA KB
BD EK

5 Cry.leurrep,ue o,rrueyai xypri:y xeHe oJruey, oJuley, cxrHanaapabr eEqey,
:,rerrplir onuey KypanAapbrn (ypy!6rH 3aN4aHayx npruuanrepi. aKnaparrr,r(
xyie,lep MeH (e[eHAepAi o,luey, eprypJri npaKrlKaJrbrK 6arsrrrapla o,rLuey

r(yparaaphrH (onaaHy xoHe nailaanaHy rypanhr 6i.nivai xar rrnracftrpaasr .

@opMrrpoBaHre 3HaHufi no npoBeAeHxlo rr oqeHKe x3MepeHfiii, o6pa6orKe
x3MepuTeJrbHbrx, cHrHa.rroB, coBpeMeHHbrx nprrHur-{rroB nocTpoeHrur
3,'ler{Tpot3Meplrre,,rbHoi TexHuKr.i, fi3MeprreJrhHbrx NnQoplrauuoxrrrx cl,rcreM u
KOMrrreKcoB. r.rc ooJr b3oBaH re cIoco6oB x npx[leHeH e cpenc] B r-.r3NrepeH ii I
pa3nxqHbrx npaxruvecxrx o6racr rx.
Formation of knowledge on the conduct and evaluation of measurements,
processing of measurement, signals, modem principles of construction ol electrical
measuring equipment, measuring information systems and complexes, the use of
methods and the use ofmeasuring instruments in various practical areas.

PagroQu:nra
PaaroQr,rsnxa
Radio physics

4 ceuecrp /4 cemecrp / Semester 4

TaHAay 60ii6rHrra KoMrroHerrrep / KoMnoHeETLI no ar,r6opy / Optional Components
t0 )(Etl TK

OOA KB
GCD EC

flpe,[npnuruare,rrcreo u
6u:uec
Kecinrepnir xeue 6r:luec
Entrepreneurship and business

5 TeopuunK, rbrJ'rr,rMn xoHe npaxTuKalbrK 6i,riu apxrrru <Kecinxep,rir xeue
6u:rec> neri cryaeHrrepre 6ra3Hec xocnap xacayra, oHbl yiir,rM.[acrbrpyra xeHe
xypri:yre uyuxiu4ix 6epeai. Couurueu rarap xecinrep,rir 4u:ver xyfiecin4e
HaKTbr xeHe ryr,rHAaiiThrH uecenerepai ueLuy yLuiu Ky1hrKhr16rK. lKoHoMrKiulbr(,
6acrtapy veu yi,brMAacrbrpy uecere.npiu ureruyaiH fbr,rsrulr nepaxrr]KaJrbr(
oiiray xyfi eciH Kanbrfiracrbrpaabr.
Opranr:auur npeArrpr.rHriMareJrbcKofi aerre,,rbHocr[ u 6u:neca. Clrcreuarlr:aurrc
HOpMaTXBHO-npaBoBbrX, 3XOHOM rrlrecKIIX, OpmHr,r3aUXOHHO-y[paBJreHrrecXUX

:nauuii no BonpocaM craHoBJreHt,tr, BeAeHufl flpearrpr-rHrrMareJlbcrBa r4 6u3aeca,
KoropHe craHyr ocHoBofi AJ,r, pa3Burx, npeAnpr-rHr.rMareJ,lbcKoro Mbll.lrJreHu, IJU
peuJeHHfl KoHKperHbtx 3a-rar tl .ae,loBbr x c ur5 auni.
The discipline "Entrepreneurship and business" through theoretical and practical
knowledge will allow students to form readiness for entrepreneurship and for
business organization. Discipline is the systematization of regulatory, economic,
organizational on the formation, management of business, which will become the
basis for development of entrepreneurial thinking to solve business situations.

(a3lpfl

rlcTopIl,

XE|I TK
OOA KB
GCD EC

Pyxaua xaqrutpy
PyxaHr.r xaHrhrpy
Rukhani Zhangyru

5 En6achr H. Ha:ap6aeeruu <Eo,raua((a 6araap: pyxaHu xaqrbrpy)
6ar,[apraua,ru( Ma(al]racbrH,[a (oraMHbrri pyxaH !aMybrHbrl 6acuruauKraprr
aii(brHAanbrn,6araap 6epinai. PyxaHx xa{rbrpyabr xeaer xy3ere acurpy uinaeri
Koiihr,,rAbr. (a:ipri :auarusrrl rara6HHa coiil{ec (oraM gauylrurrt ipre,ri
KartlaacbrHhrrt 6ipi xacrapgurl 6i,rivre. nparuarrz:ure, 6ocexere Ka6irerri,'r iKKe

(a:aKcraunurq
3aMaH Tapxxbr
Coepeuernaa
Ka3axcraHa
Modern history of

(i}3lprl

ucTopnf
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3lexrpou4u xeue elrrxey
TEX HI'IKACI,I

3rexrpounar u
[3MepuTe,,lbHa, TexHuKa
Electronics and measuring
equipment

Ka:a(crax nu rl
3aMaH Tapuxbr
Coapeueuuar
Ka:axcraua
Modem history of
Kazakhstan



aefeH YMThrJrLrc 6oJryr,r (axeT.
B nporpaMMfloi crarbe fflaBbr rocyAapcrBa "B3rurrA B 6yAyuree: MoAepHffiauu,
o6uecrseHHoro co3uasux" rr3J'roxeHhr opleHTflpbr .4yxoBHoro pa3B[Tx, Hauero
o6uecrBa. flocraB,reHa 3aAaqa oflepexaroule, MoAepHu3auuu o6uecrBeHHoro
co3HaHl.rr. B ycnoBlux coBpeMeHHoii peanbHocrr-t, QyuAalreura,rlnuu
TIPXHIITINOM PA3BXTfl' O6g{ECTBA AOJIXHO CTATb CTPCM]ICHI,IC MOJIOACXU K 3HAHr{IO,

K npafMarrr3My, x ronrypenrocnoco6rocrr.
The progmm article ofthe Head ofState (Course towards the future: modernization
of Kazakhstan's identity) set out the agenda for the coming years and announced:
"The third modemization of Kazakhstan", which implies the creation of a new
model ofeconomic growth, will ensure the country's global competitiveness.

Kazakhstan

12 X6fI TK
OOA KB
CCD EC

lcxeplix paroprra
Ae,roBa, pxropuKa
Business rhetoric

5 Kypc xeci6u-rexipu6e,rir 6arurrra K+pacrbrpbrJrraH. Ouu oxy ap{urur xeci6u
Mar{br3Ahr xaraaftnap,4a pliroprrxarbrK ic-apexer rexuonorurcbrH Hrepy xe3ae;rreH.
6iriv a,ryLuu-naparru ceuir 6i,riuai-rririu aprrurpy. ruivai icxep,rir xapurv-
(aThrHac (aruaanapbrj xYpT aJr.[brH,[a cofineyair{ YTbrMAbl u4naa eryiu (aMTlTbrH
ueri:ri @axrop,rap ueu yaepicrepi, uetueH MeH ayn.tr"toptLt bluTbrMaKTacyErubrH

@opuaraprr ueu KypaJraapbr rypa-nur 6i.niv a.ly xypcruu uiulerrepine xipeai.
Kypc rueer npo@eccr4oHirrbHo-npaKTltqecKyro HanpaBJreHHocrh. Ero u:yvexue
npeltroJramer oBra,aeHxe rexHo,lorrieii purop.{ecKo rreqrerbHoclr a

npo(becctroHa,rbHo 3HaqrMbrx cxryauurx. B 3a4aq u Kypca Bxo,[rrr rroBbrureHre
pe.reaoii o6pa:oaaunocru o6y,raoutuxcr. npuo6pererue 3HaHflii o flpnHuxnax
:$$erruauoro ae,roaoro o6ueuur, ocHoBHbrx Qaxropax fl npoueccax,
o6ecneyraBalourx ycneuHoe Bo3AeiicrBxe ny6nr-r,ruoii peqn Ha c,,Iyuiare,,reii,

$opuax u cpeacroax B3axMo,{eiicrB[Ir oparopa fi ayArrropxl.r.
The course has a professional orientation. His study involves mastering the
technology of rhetorical activity in professionally situations. The objectives of
course include increasing students' speech education, the factors and processes that
ensure the successful impact of public speech, the forms and means of interaction
between the speaker and audience

Ka3a( (opLrc) rini
Ka3a\cKrrii (pyccxnii) r3Lrk
Kazakh (Russian) languagc

t3 x6I I 1'K
OOA KB
GCD EC

I-{u$plurr< rexHonorHrnapabr
ca,larap 60fi brHua (onAaHy

IJnSpoeue rexHororfiH no
oTpacJrrM npxMeHeHu,
Digital technologies by
brancher of application

5 fleH (ontrauy calranapbr 6oiirrnura (P <lln$prsrn (ara4craa> MeM,,rexerrlK
6arAap,rauacrru eHAipy xeHe xl3ere acbrpynbtH Ke3eHJrepiH, rneKrpoHAbr(
Kbr3MerrepAi xopceryait uriopnbr( n,rarQopua,rapuu, epryp.ri xoci6u ca,ra-nap

6o[uruua uu$pnbr( rexHonorxqnapahr eupipy xeue KoraaHy xonaaphrH

KapacThlpaahr_

Aucqun,'IuHa paccMarpr.rBaer 3TaIIbr BHeApeH[.n r{ peajr]3autu I-ocyAapcrseHuoi:i
nporpaMMbr Pecny6,rrru Ka:axcras (Uu$poBoii Ka:axcras>, urQpoBhre
nlar$opnasl oxa3anur fneKTpoHHbrx ycnyr a rar xe cnoco6br BHeapeHxr x
ucnorrb3oBaHn, uuQpoBbrx rexHonoruii B piBJrltqHbtx npo$eccxoHa-nbHhrx
06racrrx.
Discipline considers the stages of implementation and implementation of the State
Program of the Republic of Kazakhstan "Digital Kazakhstan", digital platforms for

A(naparru(-
KOMMyHrrKaUXrnbrK

TexgoJlofxrJrap
14u@opuaquouuo-
KOMMyHT-rKarllloHHbre

Tex HoJ,I orr I,t

Information and
communication technologies

O EHy 708-01-19 KaT a,ror aucrlrlrrlrrrH rro o6pa3oBarenr,Hofi rporparrue. I4aganue eropoe



the provision of electronic services, ways of introducing and using digital
technologies in various professional fields.

t4 )I{EN TK
oo,u KB
CCD EC

Cbr6ailnac xeMKopJrr,r(Ka
(apcbr MeAeHr.reT

AHrrfi(oppynuuoHHa,
KyJrbrypa
Anti-corruption culture

5 <Crr6aii,rac xeM(opr'1br(r(a Kapcbr MeAeHxer) neHi ((a(naparrbrK-

KoMMyH u KaqurJrhr( TexHororaqr'rap) 6arurru 6i,riu any[srJrapaa Ke3 xeJrren

csr6afi,rac xeM(opnhr( xopinicrepiue uylaeu re:6eyrui,rixri xarermacrrrpyra
6arrrrraaras. <I(a:a4cran-2050 ((Crparerxrcbr KaJrbrnrac(aH uen,rexerrir{ xa(a
caqcu 6arurrlr> cbr6aiirac xeM(op,,rhrKr6r yrrrsrx rrayinci:4irre rireaefi rayin-
(arep aapexeciHe rorepeai.
,Uucuxnr Ha (AHTr-r(oppynqxoHHa, Kyn6Typa) HanpaBreHx, <HuQopuauuouno-
KoMMyHrlKaruoHHbre r€xHolrorfln) rplr:oana cQopuupoBarb y o6yvarcquxcr
HyreByro repfluMocto x trroorrv l(oppyfiq oHHbrM nporBJreHflrM. Kar lBsecrHo
crparerxx (Ka3axcraH-2050): HoBbrfi nonxrx'recKHfi Kypc cocrorBrrrerocrr
rocylapcrBa), BojBo,q r Koppynuxrc B paHr nprMoii yrpo3br Hall oHanbHoi
6eqonacgoctv.
The discipline "anti-Coruption 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 cormption to the rank of a direct
threat to national security.

l5 ){tEN TK
OOA KB
CCD EC

3xolorrr ueri:4epi xeHe
ripruirix r<ayirci:airi
Ocuogrr 3Kojrorau v
6e:onacHocru
)I(It3HEAE'T€JIbHOCTI{

Fundamentals of ecology and
life safety

3xororur Naae ouip (ayiflci3airi nauiuqe, a[naparrhr(-KoMMyHl.rKauxrlrhrK
TexHonorurnap caracbrHna o(brryra apHaJrran npo6,reua,rap (apacrbrpbrJraabr..

Mauar raci6n Kbr3Mer ca,racbrHAarbr (opuaraH opraHbr KoprayAbl AaMbrryra!
xbrJry MeH 3reKTp 3Hepr[rcbrH yrbrMAbr naiiAanaHyabr 6a4rr,rayra, r]HTepHer-

KocbrMurajrapAbr nailAanaHyMeH aiHa,lbrcarbrH MaMaH.Dapra apHanraH oKbrryrbl
Nypri:yre ruic. Cos,[rrxrar oJr paflfiorexHr{Ka, 3neKTpoHr.rxa xeHe
TenetroMMyHxKaurlr loH.qepMeH 6ai.narucrrr.
B aucqar,ruse 3Kor'rom, !r 6e:onacsocru xr3HeaerrerbHocru paccMorpegbr
npo6,reurr, npucyuttle ff, HanpaB,reH i no!roroBKx xaapoe a c$epe
uuQopuauuouuo-xoMMyHxttauuoHHbrx rexuororui. Cneuua,rucr aonxeH
coaeiicrBoBarb oxpaHe ol{pyxaloueii cpeAhr, ocyulecrB,'rrrb KoHTponb Haa

pauuoHanr,HblM ucroJlb3oBaH eM ren,rogoii. t,leKTpxqecKoii 3Heprl,x. flpoBoaxrb
06)"{eHr-re creurllJrlrcroB, 3aH[.rMarcu[xc, 3Kcn,,ryaraur{eii HacbrureHHHx
[HTepHer-lpxJroxeuuii. [Io:rouy oHa cBq3aHa c axcuxnJlrlHaMx coeuuaJlhHocrx
pa,4uoTexHxKa, 3neKTpoHr{Ka u rereKoMMyHuKaqr{u.
In the discipline of ecology the problems inherent in the areas training of
communication technologies. The specialist should promote environmental
protection in the field of professional training for professionals involved in the
operation of rich lnternet applications. Therefore, it is related to the following
disciplines radio engineering, electronics and telecommunications.

f]esai ro,rrrx ue4repy yuriu
opra Mexren 6uo,rorar,
reorpa$rr, xuuuncuu 6i,ry
KaxeT.

.{,u ycneuruoro ocBoeHl.r,
apeAMer seo6xoar.ruo
3HaHLIe 6UOlOrAlr.
reorpaQuu, xxMxlr cpe,rlHefi
TI] KOJIbI.

XOO rounoseuri / BV3oscx[ii rorrrnonenr / University component
l6 EN )KOOK OAIIJ]AHbIC?,r e rrp,r ir curraraapaurn, Kegepri,'repair(, 6afi,rauurc apHanaphrHbr( cunarrarrlaJ"rapbr xeHe Panrotexgltxa xgue

5

For the successf'ul

completion of the discipline,
it is necessary to know the
biology, geography,
chemistry of the secondary
school.

6

O EHy 708-01-19 Kara,ror arcrl[r]rrr.rH rro o6pa3oBarenbHoi nporpauue. I'l:gauue rropoe



EA BK
BD UK

Teopt,I,rcr,r

Teopnfl 3neKT pl-IqecKoi cBr3r-r

Theory of electric
communication

onapra Koru,'raruH Talranrap, Moaynru[, rypreplJ lllybtJlFa ro3lMAl Koaray,

o(Tai:inbr curHa,rahr ra6u.naay, apHaJlapabt 6eny xonaapu, KoMMyHI4Kau[rJlbl(

apHanapaafhr aKnaparrbl 6epy xrtlaaluartrhlH aprrblpy xaHe 6ainaH6lc

xyfieciraeri [rybtJlFa Kapcbr l.IMMyHtrrerrep, crytreHrrep,ae curual ryp.lenaipy
npxHuxnrepiH yfipery KoMMyHxxauurnbl( xYiierePAeri npouecrepai raJlaayabl

yfipery, 6afi,raxrrc xyfienepiHilt rr,rirv.uiririn aPTTbrpy MeceJlenepiH ueuyre
nryuxinnix 6epeai.

flauxuri xypc paccMarpr,rBaer xapaxrepr,Icrt-rr}I ct4rHz[JloB, noMex, (aHanoB cB,l3rl,

Br{aoB Mo.[yjtruHx, nouexoycroi,tuaoro xoat4poBaHI'tr, oflTl-tM{utbHoro ttplleMa

curHaJroB, cnoco6os pa3aereHH, xaHa,'ron, cnoco6oB noBbttrreHLt, cKopocr]t

nepeaa,lr aurlopltaurr{ B KaHalJIax cax:l, o6yvtrrs cryaeHTa npHHuHnaM

[peo6pa3oBaHn, clrrHaJla B cficreMax cBr3tl. Hay\HTb fipoBotrxrL aHZUII'13

npoueccoB B cHcreMax cBr3lr, no3BoJlf,loluli peuraru npo6,reurt noBbluleHlt,

:Q$errueuocrr pa6oru orcreu cnr:N.
This course examines the characteristics of signals, communication channels and

requirements for them, noise immunity coding, channel separation's ways,

increasing information transfer speed, reception noise, to teach a student the

principles of conversion signal, teach to analyze the processes, allowing to solve
problems of increasing the efficiency ot communlcatlon svstems.

TeJrexoMMyHxKaulrfl
reri:aepi
Ocroarr pa,u.uorexatxt l.l

relerouvyauraulfi
Bases of radio engineering
and telecommunications

En xooK
BA BK
BD UK

Xe,ririx rexno,rorur,rap I
CereBLIe rexHo,'1of ltti I

Network technologies I

5

ncl les static and d namrc . VLANS

By.n xypc aprypri vacurra6rarut xounetoreplix xelilepai nairanaHy,aH, onapabl

6a3a-nbt( TexHoror x:lapra xeHe craHAaptrapra uerir,{e.qrel icre acupy
rvyuxixtirir Heri3aerriH Fl{Maparrbrt1 Heri:aepix Kapacrblpaabl. Kypc xeneci

6o,rivaepai Ka[4rxabr: Heri3ri aHbrKravaJlap. xeri,rir erapa apererrecy ynri,repi.

OSI uoaeni, TCP / lP tuoaeri, uaputpytay KarxaarapH (craruxarutr xaxe
arxavrrarrrr), VLAN.
AaHHbril Kypc paccMarpliBaer ocHoB nocrpoeHl.tr, Qyttttut.loHllpoaaxlr
ficnorh3oBaHu! r(oMnbrcTepHbrx cerefi pa3rrt'lHoro uacutra6a, Bo3MoxHocrefi l-tx
peajrrBauxfl Ha ocHoBe 6a:ogHx rexrororril r craH.qaproB. Kypc oxearuaaer
CJIeAyOl.Uue pa3,4enbl: OCHOBHLIe OnpeAeJIeHHt' MO.4eJIU ceTeBoro

B3auMoaeicrBxr, uoaerr OSl, Moaenb TCP/IP, npuH(rnbl Mapupyrx3auux
(craruqecKaq r aI-,IHaMrqecKaq), cerN VLAN.
This course examines the basics of building, operating the use of computer

networks of various scales, the possibilities of their implementation based on basic

technologies and standards. The course covers the following sections: basic

definitions, network interaction models, OSI model, TCP / lP model, routing

TerexoMMyHHXauxxrap
AAMT,IryAH{
TY)t(brpbrMAaMacbr

KoH(enul'r, piBBurtl
Te,'Ie KOM M y H I-I KaUl4 il
Concept of development of
telecommunications

TaHAa 6oirurauta KoM tloHerrre oMIloHeHTbI no Bbt60 to tional Com nents

Iu EN TK
EA KB
BD EK

P3A KoHcrpytoll{rnay
KoHcrpyl,rpoBaHrae P3A
Designing REA

KoHcrpyKurarray, oHAipy rexuolorurcbr xoHe pa.4uolreKTpoH.4bt( KoMnoHeHTTep

MeH Kypbrnrbrnapau xo6a,ray carlachlH,[arll aerisri 6irit'.r ary. Paal.{orexHuKa

:leveHrrepi MeH Kypbrnrblnapbtn xo6alay xaHe exaipy rexHoJlorxrcbtHbl(
ueri:aepis 6i,ry. Eacna nnaranapbtH aBroMarraH.abtpblJlraH xoq4lqy4l

3rerffpoHAbr xaHe oJlruey
TEXHUXACbI

S,rexrpoHuar tl
ll3M TTCJ'IbHAI TEXHI,IKA

O EHy 708-01-19 Ka'ranor ancuHtuILIH no o6pa3oBarerEHo nporparvrr'le. H:4auue nropoe
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cryaeHTTepalH aafAbrnapbrH KilJIblnTacTblpy.
flonfreHr.re 6a:oarrx :HaHrrfi B o6,,racru KoHcrpyr.IpoBaHHr, TexHoJlorul-i

fl3roroBJreHr,r, fl npoer(TupoBaHtIfl 3JreMeHToB r.r ycrpoicrB paAxorexHl-,IKx. 3HaHue
ocHOB KoHcTpy[poBaHI'L lI TexHoJloll{, l{3roToBJteflut sJIeMeHToB u ycTpo cTB

pa/IxorexHxKx. cDopvupoaaulre y cryaeHToB HaBbrKoB rlo aBToMar[3]rpoBaHHoMy

npoeKTrpoBaHxro neqaTHbrx trJrar,

Obtaining basic knowledge in the field of design, technology, manufacturing and
design of elements and devices of radio engineering. Knowledge of the
fundamentals of design and manufacturing technology of elements and devices of
radio engineering. Formation of students skills in automated design of printed

circuit boards.

Electronics and measuring
equipment

19 6II TK
EA KB
BD EK

I-{uQprurx :,rexrpouur<a
I {u$poeaa :,rexrpourxa
Digital electronics

6 KoMOuHaur{snhl( xase ri:6erri (ypbrnrbrnapabr api Kapafr xo6a-nay yu:iH

unrlp,rrrr :,rerrpoaura aeri:aepiu 6i,ry. Kyp,le,ri JIorr'l(zIIIbrK opuex yu.titt
(ypbrJrrbrHbr xo6aray resiu,ue Jromxar6rK @ynxunrraplu 6aprtuura a:afiry
.aartrbrnapbrH arepy. Eip ror KzL,,rhrr( ueririueu exiuu.ricixe roLulri nerirae;.
Eepi,rren rexHonorurHr,r( uHTerpantrbt cxeMalJlapttH (oJraaHa orLrpbrrr,

KyphlJrrbrHbr xo6aray aararr,lapbrH Merlrepy.
3HaHrle 6a:oesrx ocHoB rlrropoBoii 3JreKTpoHxKl,t A,'L AarhHefirxero
npoeKT[poBaHx, xoM6lrnaurloHHrrx x nocJreaoBareJlhHocruhrx ycrpoficrB.
OgraaeHr.re HaBr,rKaMu MnHrrM[3aunlr J'roru.recKrlx tfyuruui npu flpoeKTIrpoBaHI-tI
ycrporcrB no 3aAaHHoMy noruqecxoMy BblpaxeHuro. O6ocHoeaHue nepexoAa u3

oaHoro Jrorr.recxoro 6a:uca B apyrofi. Os,,raaeHre HaBblxaMu npoexrllpoBaHlit
ycrpoficrB c r{crroJrh3oBaHr.reM [HTerpaJ'rbHbrx MHr(pocxeM 3anaHHoii TexHororru.
Knowledge of the basic fundamentals of digital electonics for the further design
combinational and sequential devices. Mastering the skills of minimization logical
functions in the design of devices for a given expression. Mastering the skills of
designing devices using integrated circuits ofa given technology.

3neKTpoHAhr xeHe ortxey
TCXHIIKACbI

3,rexrponrar t4

l-13Mepr]TerbHa, TexHuKa
Electronics and measuring
equipment

20 BfI TK
EA KB
BD EK

Panuoro,r6srunapnu rapary
Teop[rcbr-leopx, pactrpoc'rpaHeHu,
palllroBonH
Radio propagation theory

6 Srexrp xaHe uargnrrir ry6uuurcrap, :,,rexT pouaruurrir coyreJreHy, 3reKTp rorbr
xeHe oHbrr( :,rexrpolrarnrrrix opicneH o:apa apexerrecyi, Maxcse,r,'r reruey,repi
xyiieci apKbubl 3,,rexrpoMarHxrrix opicriu y:aixci: xacuerrepir ct{fiarraiTbrH
3neKrpoanHaMuKa. Jla[rac, [IyaccoH, YNros-nofiHruHr Teqaeyi. Torrrtnutrtlap.
Pe:ouaroprap.
3rexrpa.recrux rr MarHrlTHble rB,leH ii, ?neKTpoMa[HrrHoe [3JryqeHue,

3neKTpr{qecxxii ToK r ero B3axMoAeficrBxe c ?rexrpoMarH[THbrM roleM,
3neKTpoalHaMuKa, ofllrcbrBatou]yro HenpepblBH6re cBoiicrBa rleKTpoMarHlrrHoro
non, fiocpe,rlcrBoM cr.rcr€Mbr ypaBHeHrIii MaKcBenna. Ypaoaeuue Jlaruraca,

flyaccona, Yuoaa-lloiiHrlHra. Bo,rHosoasr. Pe3oHaropll.
Electromagnetic phenomena describing electrical and magnetic phenomena,
electromagnetic radiation, electric cunent and electromagnetic field, describing the
continuous properties of electromagnetic fields by the Maxwell's equations system.

Laplace, Poisson, Umit Poynting equation. Waveguides. Resonators.

Pa.uNoSr.r:ura
Pa,uNoQr.r:uxa

Radio physics

(D EHy 708-01- 19 Kara.lror Aucqr4n;rrrH tro o6pa3oBarenbuoft nporpalrue. I4:4auze nropoe



21 6rI TK
EA KB
BD EK

ArreHna $raeprir
KYpbrJrrbuap
AnT eHuo-@luepuue

YcTpo[crBa
Antenna-feeder deyices

6 Eyn neHAi oxy 6aprrcrrnaa cry,aenr aurerua-$naep,rix xypu,rrrr,rap ryciuiriueu ,

MaKcarbr xeHe o,,rapAbrH Typ[epiM€H TaHbrcaahr. Corruveu Karap rexHurarbr(
xese 6i,riu 6epy ca,rachrHAarhr rvinaerrepai ueury yruiH aureuua-Qu.ueprix
K+pbrJrfr,rJraptrbr (Ypyaa rrparou(anhr( aaF,[6rnapabr (anblflTacTblpaabr.

Ilonqrue u npeaua3Haqen[e aureuuo-Quaepnrrx ycrpoiicrB, rr rlx Br]nbt.

OopMxpoBaHxe flpaKTrrqecKxx HaBbrKoB B nocrpoeHr,ru aHrenuo-Qu4epnux
ycrpoficrB Ha ocHoBaHl,tr reoperuqecKxx r]pxHulrnoB npoeKTxpoBaHfir;

{opuupoaanue HaBhrKoa [crroJrb3oranur aureuuo-@fi,{epHbrx ycrpocrB x

cnoco6oB xx trpxMeHeHH, ,rI,J,r, peueHxfl laAarr B TexHlrqecKoii r o6pa:onarelsHoii
c0epe.
The concept and purpose of antenna-feeder devices, and their types. Formation of
practical skills in building antenna-feeder devices based on theoretical design
principles; Formation of skills in the use of antenna-feeder devices and methods of
their use for solving problems in the technical and educational field

PaAuo0a:ar<a
PaauoQu:lrra
Radio physics

5 ceMecrp /5 ceMecrp / Semester 5
1I(OO rounoHenri / By3oBcnrlii rounonesr / University component

22 En xooK
EA BK
BD UK

6 Eyr r<ypc xepri,rirri xeri,repAi xo6a,raylrr yiibrMtracrbrpy, VLAN Nelinepin
Macurra6ray, apHanapnbr 6ipixripy,,[[HaMHKiLrrhr( Map[pyrrayAbr reperuerin
:eprrey, xe,riuiq r<ayinci:liriu (aMTaMacbr3 ery, xeni caflacbrH KaMTaMachr3 ery
QoS xaHe xe,riaxayrurxrapuH xoro (ar !,Lrapbru eurireai.
AaHHbrii I(ypc 3Ha(oMrrr c npriHrlHnaMfi opraHu3auxu rrpoeKTxpoBaHueM
Jror(ulrrbHbrx cereii, lracurra6upoBaHlreM cereii VLAN, arperupoBaHreM (aHzlJroB,

yr,ry6reunrrna x3yyeHlIeM nnHaMx,recKoii MapupyrIiaurrx, NroHLrropflHraM u

o6ecne,{eHaer\,r 6e3onacHocrr.r cereit! KaLrecrBa o6c,ryxllaauul cereii QoS,
ycrpaHeHrleM HenonaaoK cereii.
This course introduces the principles of organizing the design of local networks,
scaling VLANs, channel aggregation, in-depth study of dynamic routing.
monitoring and ensuring network security, QoS, and network troubleshooting.

Pa,uorexsnra xene
TeJreKoMMyHUI(aUlI,

neri:aepi
Ocxoau paluorexarxr u

TeneKoMMyHuxaqui
Bases of radio engineering
and telecommunications

Xeri,rix rexuo,rorrr,rap I

Ceresste rexHo,,rorllH I

Network technologies I

EfI XOOK
EA BK
BD UK

lluQpaurx 6aihaurrc
Teopxrcbr
Teopar quQpoaofi crr:u
Digital Communications
Theory

6 Xa$Quau 6oilurHua rlivgi rogray a,u.iciH eceflrey, 6epi,rreu napauerprepueu
c[rHaJ]aaptrbr auarorrrr-qrSprur4 ryp,renlipy KeliHtre eKirir( pa3prarap canbr MeH

xeaurray xui,ririH aHhr(Tay! u (Dp.r'rbrx uo,riuerrepai Ko,uray, xa6apnaMaAarr,r
a(napar caHbtH caHay; aKtraparrbr onrl.iMaLIrtrbr xoaray aqicrepin :eprrey,
re.aepr ire roriu,oi X-rur',lrur xo,ruruaa ve,riverrepli roaray re:iuneri rrusrun
reciagiq Heri:gepi 6ofi srurua lar4srnapnrr a,ry.
Ilony,{eHxe HaBbrKoB no ocHoBaM HayqHoro roaxoaa trprl rotrctlere xoJrrrrecrBa
rtt$opvauur B coo6ueHxrx, KoAHpoBaHr.tr uuQpoebrx AaHHbrx, o[peAeneH[H

'racrorbr KBaHToaaHu, H qr'rcra,(BorjlrHbrx pa3pr,uoB flpn auaaoro-uur[poaou
npeo6pa:orauua curHztJIoB c 3a[aHHbrMr.r napaMerpaMr.r, pac.rer MerotrxKo
:QQexruauoro KoArrpoBaHr.r{ no Xa$$uany; KoAxpoBaH eM AaBHbrx B

troMexoycro[qr-.rBoM xoAe X:uurara, ficc;re.{oBaHrrc MeroAoB onrrMalrhHoro
Korr-rpoBaH ufl r.rH0opMauxu.

3lexrprir 6air,'raHsrc

Teopr.rrcbr

Teopur 3JrexrpfiqecKofi
CB'3I,I

Theory ofelectric
communication

(D EHy 708-01-19 Karanor Ar-rcurrflJrrlH no o6pa3oBarenr,Hofi nporpaulre. I4s4aHne eropoe

Xe,ri,rir rexuo,roru-r,rap 2
Cereerre rexHororuu 2

Network technologies 2
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Obtaining skills in the basics of a scientific approach in counting of information,
encoding data, determining quantization frequency and number of binary digits in
analog-digital conversion with specified parameters, calculation by method of
effective Huflinan coding; data coding in Hamming noise-resistant code, study of
the methods ofoptimal information coding.

24 BfI )tOOK
fIA BK
BD TJK

Ilr{Opnbrl< (ypsrnrhrnap xeHe
Mr.rxporPol(eccopJrap
t{lopoarre ycrpoicrBa n
Ml.rKponpo(eccopbl
Digital devices and
microprocessors

6 Cyr6a.napasr xo6a,ray yu.rin Kafira (ochI,ry Qynxuur,raprr reop[rcH MeH

JlorxKarbr( a,rre6pa nocryrarrapbrH KoJraany. Acrnxpoxnu, noreHunarlsr xeHe
cxHxpoHAbr aBroMarrap reoplirchr H rroraany, 6i,ry. I lrzr[pnrlr< +?br;rFbrJrapAbr
xo6a,ray yruin uHrerpanabr cxeMa:rapAbr nafilaraHy. Mnrponpoqeccop,rap
rypa,ru 6a:a,ru4 6i,riuli aay: apxurexT)?a, KoMaHAar,u,rK xyiie, aHrepr[eic LIS
xoue LSI xaasrcrr.
f]pr.rMeHeHxe nocryJlaroB ajrfe6pbl rorhKlr u reopxu fiepexJ]roqareJrbHbrx
rDyuxuui alr npoexrlrpoBaHH, cxeu. 3nasre lI xc[oJrb3oBaHue reopxtr
acuHxpoHHbrx, rroreHur,rzL'rbHbrx lr crrHxpoHHbrx aBToMaroB. [Ipulreeeuue
xHTerpanbHbrx cxeM IJL flpoeKTxpoBaHu-f, uuopoBbrx ycrpoficrB. nony,reHue
6a:osr,rx :HaNaii no MuxponpoueccopaM: apxflreKTypa, c[creMa r(oMaHA,

uurepQe cuure El4C r BhC navsru.
Application of postulates of algebra of logic, theory of switching firnctions for
design of circuits. Knowledge and use of the theory of asynchronous, potential and
synchronous automata. The use of integmted circuits for design of digital devices.
Obtaining basic knowledge of microprocessors: architecture, command system,
interface LIS, LSI memory.

(lrr$prur ererrpounxa
I-{r.rr}ponar ererrpouuxa
Digital electronics

TaHAay 6ofihrHrua rorrrnonel-rrep / KoMtroHeHTr,r no Br,r6opy / Optional Components
I(T] TK
NA KB
PD EK

Taparylrrq o[T]rK!L'rbr(
xyilerepi
Onrlqecrre cucreMhr
nepeaarru
Optical transmission systems

6 Onrrraarr( curHiuraapabr 6epyait xexe ary,(brr1 onruKaJr6rt1 Ton(hrHAapbrHbr q op
ryp,ri rypaepiHi{ xyMbrc ic,eyinirr Herisri npruuunrepiu. onapnhrrl
cxnarraMaqapr,rH xexe e,uicrepiu 6iay. Onruxa,rur xa6elraep,uiu euiuai,rix
crfiarraMiurapbrH ecxepe orhrpbrn, onrr]r{arbt( aKnapar 6epy xyfie,repin
rlaiiaarraHy, o,rap,uu 6e,rri,ri 6aftrrrayurrr xyiierepMeH caJrbrcrbrpraH,qa

apTbr KrrrbrJrbrf bl (apacTbrpbrna,4br.

3Haure ocHogHrrx flplrHultroB pa6oru pa:,ru,ruux arAoB oorlrqecxlix
BOJTHOBO.qOB, XX XapaKTeplCTXK X MeTOAOB nepAaqll tl flprieMa OnTXqeCKUX

cr.rrHalJroB. HclorrrosaHr.re orrrr.rtrecKux cxcreM leperaqlr uaQopuauuu c ylerou
3xcflnyaraqr{oHHhrx xapaKTepxcruI{ onrl-1qecKrx xa6eleii, tx Aocror.rHcrB rro
cpaBHeHxto c u3BecTHbtMII HanpaBJ'lrrc&tMl,l cHcTeMaMu.

Knowledge of the basic principles of operation of various types of optical
waveguides, their characteristics and methods of transmission and reception of
optical signals. The use of optical infomation transmission systems, taking into
account the performance characteristics of optical cables, their advantages in
comparison with the known guide systems.

Paauorexuuxa xese
TeneKoMMyHxKarlu,
ueri:aepi
Ocuonrr pagrorexruxn u

TenexoMMyHxI(auufi
Bases of radio engineering
and telecommunications

PagroQa:ura
Paaao0u:rxa
Radio physics

Paaaororrrruaaprur rapary
Teoprlflcbr
Teopua pacflpocrpaffeHr-r{
paaxoBoJrH

Radio propagation theory
26 KN TK IP-re,reSoru.r 6 3auauayu narerrix xouvyraur'rrraHraH Ne,rilepae IP nporoxo,rsr 6oilursua Xe,,rilix rexro,rorurlap 1
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IP-reneOoHu,
IP-telephony

aayr,rcrbrK xeHe 6eiineNa:y rypaau MaMaHAaHAbrphrnran 6iairuai urepy. flarerrix
aaybrcrbr{ npuuuunrepi. IP reneQonnr apxr.rreKrypacH,[eRreii,repi. [P
releQouurcuuurl yur Heri:ri cueHapxfii. lP xe,ri,repiu4e aayr,rcrbr( aKnaparrbr
6epy epexure-uixrepi. Co:4epai oE.(ey xase xonray e,uicrepi. IP-re,reQonur
calracbt.
OsraAeHr.ie creuualrbHbrMrr 3HaHrrMrr. cBr3aHHhrMH c nepeaa,reii rojToca r B[aeo
no IP nporor<o,ry B coBpeMeHHbrx cerflx c naKerHoi ro[aMyrauxei. npruuunu
naxerHoii flepeaa.rx pevu. Vpoouu apxlrreKrypbr IP-re,re$ouuu. Tpr ocroauux
cueuaprlr IP-re,reQosuu. Oco6esrocrr4 fiepeaar{ir peveaoii uxQopuauflx no IP-
cerrM. IIpuHrlxtrhr o6pa6orxu pequ u Meroabr KoarrpoBaHr4-f,. Oco6exnocrl
KaqecrBa IP-Tene0oHr'rx.
Mastering specialized knowledge related to voice and video transmission over [P
protocol in modern packet switched networks. Principles of packet voice. Levels of
IP telephony architecture. Three main scenarios for IP telephony. Features of voice
information transmission over [P networks. Principles of speech processing and
coding methods. Features quality IP-telephony.

Ceresrte rexHo,lorrtlr I

Network technologies I

27 KTI TK
ft/'l KB
PD I]K

Koprroparuarix xe,ri,repai
xo6a,ray
flpoel(TxpoBaHue
l(oprroparuBHbrx cereii
Design of corporate networks

6 Kounrrcrep,,rir< xe,ri,repai{ Kypbrnhrchr MeH xyMbrc icrey xara,uaraprr, xypallsr,
npuruunrepi TypaJrbr 6i-rrirq Kan br nracl brpy. xovnurcreprir xe,ri,repain
ruiuainirin ryciuy- rypsr,rurc Kypanbr xJHe xopnoparuerix xerirep.ai rriuri
no,r,aauy eaici. Xe,ri,rix rexuo,rorrqnap rypanbr 6i,rrivai any xaue ropnoparrerir
xe,rirepai xo6a,lay aarabuapbru Mer{repy.
OopMxpoBaHre 3HaHuii o Ha3HaleHrfi, cocraBe, fipuHuxnax locrpoeHrlx r.l

$yHr<uuouuponauu, KoMnbrorepHbrx cereii, noHuMaHflfl :QQexruanocru
np{MeHeHu, KoMrrbrcTepHbrx cereii, cpencrB rrocrpoeHx, u MeroaoB
:SrlerraeHoro np MeHeHLr, (opnoparriBHsrx cereii. fipro6pereuue ruauuii o

cereBhrx TexHoJIorflrx ll HaBLIKoB IIo Ilpoe(TLIpoBaHflto Kop[opaTnBItblx ceTeii.
Formation ofknowledge about the purpose, composition, principles ofconstruction
and functioning of computer networks. understanding of the effectiveness of
computer networks, [leans of construction and methods for the effective
application of corporate networks. Acquisition of knowledge about network
technologies and skills in designing corporate networks.

Te,rexoulrysuxauur
xe,ri,repi
Cerr rere xovr',rytr rxauuii
Telecommunication
networks

Xerilir rexno,rorur,,rap I

Ceresure rexuorort,ru I

Network technologies I

28 CrrucH: 6aii,raHuc
TexHoJrofxflJlap6r
Texuororuu 6ecnpoooauoiri
CB'3II
Wireless Communication
Technologies

6 Curvcrr: 6afi,ranurcrap&br yiiuMAacrbrpy xoHe rexHoJroru, npxHuflnrepi
6oiiunlra 6i,rin narrrnracftrpy, apHaJrapabr 6o,ry aaici, orapauu TX craHAaprrhr
apHanapbrHaH afibrpMaxrhurLrrhr; onrlrKaJ'rHr( xeHe paauo6ai,'laHHcrhr
nafiaanaHarblH aJryaH rypni curHaJraap a,uicrepin, BS xyiie,'repiH Klpyabrt
TexHur(anbrI( TyxbrpbrM,(aMaJrapbrH, KeI ayKbrMIbl Ke(eiiTeriH xyierep, coHAaii-a(
c6rMchr3 xeprinixri xeri,repai caJly nprnunrrepi 6oiiurxura 6iniuai
(aJr 6rnTacTbrpy.
OopMHpoBaHxe 3HaHxfi ro nplrHufitraM opmHx3auriu r.r rexHoJrorrarM
6ecnpoeoauofi cB{3r.r, Mero,aaM pa3.qelreHxr KaauuroB, rix orrnque or craHAaprHblx
xaraaon TtI; MeroaaM pa3HeceHu, crarHturoB c ,rcnonh3oBaHrleM onruqecKoii x

PaAr-.rorexHuxa xeHe
TeneKoMMyHxr{auur
ueri:aepi
Ocuoou pa.auorexuuxu r.r

TereKoMMyHuKa[xii
Bases of radio engineering
and telecommunications

Te,reI(oMMyHlIxauI-,I,
xe,ri,repi
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Cerr re,rexouvyuurauuii
Telecommunication
networks

Xeli,rix rexnororruap I
Ceressre rexso,rorutt 1

Network technologies I

6 ceuecrp / 6 ceruecrp / Semester 6

)KOO KoMrIofleHTi / BY3oecxuii rounouetr / University component

29 En xooK
EA BK
BD UK

5 I{ur[p,rrr6 6aiirasrrc rexHoJIorltrJlapblHbt( Ka3ipri xaraafibtH xeHe rbIJIblMrI

ueriuepiu. [OIp,,rbrK curHan,[apnhr rapary,[brtt aaictepi ueH npuHuunrepin
:eprrey; qu$plrr4 rapary xoHe oruey xyfte-rrepiu euriryaiq uyvxiN,lirrepi veu
ra6xFlI ureKrepi rypaJ]br aepeKTep 6epy, aepexrep,ti 6epy xypet,r$tcrtuuq
(acuerrepiH xoHe onaplrr( x{yMbrc icrey ruiHAerrepiu aurrxraftrrtn y,rriaep4i
ryciny. Ilpouecrepair( uarelraruxa,r ur x naoae-nuaepiu xeHe cxrHanaapabr orlrey
uerrxerepiu nypy.
l4:yvenue [pllHuunoB u MeroaoB nepe4avu quSpoalrx cltfHzllloB, HayqH],Ix ocHoB

u coBpeMeHHoe cocrorHUe rexHor'rofrzH uriopoBoii cBr3,l; aarb npeacraBJleHlle o
BO3MO)XHOCTTX r eCTeCTBeHHbTX fpaHr-rL(aX pearx3auuu [aQpoeelx cucrev
rrepeaaqu x o6pa6orru, yflcHrrrb 3axoHoMepHocrll, ofipe,[eJrrloure cBoiic'rBa

ycrpoficrB flepeaaqn aaHHblx r.r 3a,4aqh r'rx @yuxuuouupoeauur. flocrpoenne
MareMaruqecKrlx Moaereii flpoueccoa n pe:ylrraroe o6pa6orxu curnaloa
Study transmitting digital signal's principles, methods, scientific foundations,
digital communication technology's cuffent state; to give possibility's ideas,

implementation's natural limits of digital transmission, processing systems, to
understand the patterns that determine the properties of data transmission devices
and tasks of functioning. Mathematical model's construction of processes and

signal processing's results.

KfI XOOK
nA BI{
PD UK

Xeli,rix xayinci:air
Ceresar 6e:oracHocrb
Network Security

5 Kp unrorpa$rr,r u r aaicrepai (onaaHarhrH TeJre KoMMyH Ir KauIrJt hr ( xyiie,repaeri
aKnaparrbrK t<ayinci3aiK Nyiie,repiu xypy Heriuepi. reJteKoMNryH KauurJIbttt

xyiieneptre aKfiapanbr KoprayabtH ]r{ailflbt ttlJcererepi ueu uiuaerrepi.
Te,rexolrvl nuraurr,rurx xyiie,repaer i KypbrnbrclhrH TeopxrnhrK ueri;aepi NeHe

axnaparrbrK Kopray e.(icrepiH [paKTrKaLJrbt( (onaaHy xeHe ap ryp,ri
TeJrer(oMMyHtlKauurJrbrK TexHoJ'rorHrJlapra 6epy re:iuae aeperrepai (opray
Kafu,(arrapht, eAicrepi uer (Ypa,'raaphl rypa-nul 6o,rau-rar MaMaH,[apablt( xYiieniK
u,qercbr H KaJIbr nTacTbIpy.

OcHoBsr nocrpoeHre cracreM 3aulhrbr I-rH$opMauru B TeJIeKoMMyHl4KaqltoHHbtx

clrcreMax-MeroaaM u xpunrorpaQuu, o6ulrrMt'I npo6,leMaMu,3aaa'{aMLI 3au-(tlTbl

nuQopuauuu B TelleKoMMyHuKauroHHbrx cxcreMax. Teoper[.IecK[e ocHoBbl

rrocrpoeHrrfl, npaKTu.{ecKoro npxMeHeHLL Mero,uoB 3aururbr uuQopuauuu a

Xe,ririx rexHororurrap I

Ceresrre rexHoron4li I
Network technologies I

Xeriair rexuororurulap 2
Cereabre rexuo,'rorrlu 2

Network technologies 2

O EHy 708-01-19 Kara,'ior alrcqLInJIIrH rlo o6pa3oBaren6uoft nporpauue. I4s4auue nropoe

pa.[lrocBr3 , TexHfiqec(r,rM xoHueIIqxrM nocrpoeHl-{, cacrev EC; ct creM c

pactrrupeH[eM cneKTpa, a ra(xe [puHurrtraM nocrpoeH['r, 6ecnposorHrtx
,,10Ka,1bHt tx ceTeii.
Formation of knowledge on principles of organization and technology of wireless
communications, methods of channel separation, difference liom standard channels
of PM; methods of diversity signals using optical, radio communications, technical
concepts of building BS systems; systems with expansion of range, also principles
ofconstruction of wireless local area networks.

Curuaraapasr uut[p,rux
eE[ey
I{uQpooar o6pa6orxa
CUTHZLJTOB

Digital signals processing

I{rarlp,rur 6ai,laHbtc
Teopu_{cbt

Teopur uutlporoI certu
Di gital Communications
Theory

30



during its transmission in various telecommunication technologies

TeJrerroMMyHt-,tKaurloHHbrx cucre[4ax r Sopuuposanue y 6yayullx c[eurlzlJlllcroB
cucTeMaTx3rrpoBaHHoro fipeacTaBneHI4, o npxHqtl[ax, MeTo,4ax { cpeacTBax

peaJrx3auul-.r 3auluTbr aaHHblx apx ee fiepeAarle B pa3rxr{Hblx TexHororurx
Te,'r e KoMMyH r-.r KauI, itr.

Building information security's fundamentals using cryptography, common
problems, protecting information's tasks in telecommunication. Theoretical
foundations ofconstruction, practical application ofinformation protection methods

in telecommunication and the formation of a systematic idea among future
specialists about principles, methods, means of implementing data protection

Tarua OOHbIHIUA KOMNOHETTTE / KoMnoHeHTbr IIo Bhr6o tionalCom n€nts

3l BN TK
EA KB
BD EK

My,rsrucepaucrir xe,r i,repai tt

re,rerpatlux reoprrcut
Teopur rererpatflxa
MynbrxcepB cHhrx cereii
Teletraffic Theory of
Multiservice Networks

5 Mrrua cyparrap 6oiiuuura 6i,riuai (a,lrtnracrblpy: Ko(blpay aruHrt. Xyxreve,
oHhr onuey, 6o,rxay, rapary. (apanailurv (o(blpay arbrH.[ap6ls cercitaixnen
oruey. Bipinuri Sp,raHr rapary. Collrbr Ko3aepaer arutuar,lt xu:uer. 3urcer
rapary. nyaccoHAbl 6o,ry. Eepxy,rru rapaJ'rbrMbr. I(apanaistt'l Kor(blpay aFblHhlH

ryrin ycray. Sp,raur exiuuri rapary. Kafiraranarr,tH (or'tupaynapMeH (bl3Mer

Kopcery arblHhr. Xanrr,r3 6aiiraHHcrHll ToJILIK eMec KochtHAbtnapbtH ecelrey
e,qicrepi.
@opr'.rupoaaxre 3HaHIIii flo BonpocaM: floroxr abt:oaos. Harpy3Ka, u3MepeHue,

nporH03upoBaHlre, pacnpeAeJreHue. Obcnyxnearue npocreiruero roroxa Bbr3oBoB

c orxa3aMr.l. IIepBoe pacnperereHxe 3praHra. O6clyxuaarue noroKa or
KoHeqHoro qlcra [crorrHxKoB. Pac[pe,4ereHxe 3Hrcera. PacnpegeleHle
nyaccoHa. Pac[pele,,reHfie 6epHynrx. O6clyNlnaHte ttpocreiiu]efo floroI{a
Bbr30BoB c oxr.raaHr{eM. BTopoe paclpetrerenue 3p,lalra. O6clyxtaanae norora
c noBTopHbtMri BLr3oBaMfl. MeroAbt pac.Iera oAHo3B€HHbtx HefloJrHonocrynHblx

BKnIoqeHn[.
Knowledge's formation on issues: Call flows. Load, measurement, prediction,
distribution. Handling simplest call flow with failures. The first, second Erlang
distributions. Flow service from source's finite number. Engset's distribution.
Poisson distribution. Bernoulli distribution. Handling simplest call flow with
waiting. Service flow with repeated calls. Methods for calculating single-link
lncom lete inclusions

PaAr.rorexHxKa xaHe
TEJIEKOMMYHXKAUXf

ueri:aepi
OcHoau paarorexurxtl t-'t

Te,.reKoMMyHuxauuii
Bases of radio engineering
and telecommunications

32 ETI TK
EA KB
BD EK

M),n hrucepB ucriK xeninep
MynbrHcepBucHbre cerx
Multiservice networks

5 My,rbrxcepBl,Icrix xeni,repai (ypyabt xeHe laiiaanaHy npuuuulrepit, xeli,lir
napaverprepiH ecenrey xoHe orapahrr( x+Mbrc icreyiu :epmey. MX
TexHoJror-rrrfiapbr, xarraManap, KoMMyraux, eaici, 6epy aaic'repil
r,rylrracepeucrix xeli,repai ecenrey eaicrepi Typa,rhr; rlafiaanaHbr,rarutr xabasr(
ryparbr xeHe M)I{ naiiAanaHy (arfl,4aJlapbl rypanhr.
I43y,reHr.re rpr.rHqxnoB nocrpoeEI,r, r {ynr<uuoulpoeaHl,tg MyJIbrHcepBucHblx

cereil, pacqera aapaMerpoB cerefi u xx 3xcllJlyarau u. MC TexHo,Torllr,

rpororonbr, Meroabr KoMMyralrnu, cnoco6ot nepetratlu; o Meroaax pacqera

Myrbrlcepa[cHbrx cereit; o [puMeHre[4oM o6opyaonaulu H npl-lsur{fiax

PatrHorexHuKa x{eHe

TerleKOMMyHl4l{4Ufifl

Heri:aepi
Ocuoeu pa,4uorexurtcu tt

Tene KoM M y H r.I Ka llx iii

Bases of radio engineering
and telecommunications
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3I(CnJlyaTaUux MC.
Study of the principles of construction and operation of multiservice networks,
calculation of network parameters and their operation. MS technologies, protocols,

methods of switching, transmission methods; about methods of calculation of
multiservice networks; about the equipment used and the principles of MS
operation.

33 EfI TK
6A KB
BD EK

I{rSp-nux KypbrJ'rrbrraprbr
flJII4C xo6a,ray
flpoexrupoaanue urQponstx
ycrpoficrB sa llJII4C
Designing digital devices on
the FPGA

5 FPCA cusl(rlr Kaira 6auap,raua:laHarblH rIHTeTpaLIITLI cxeMa,lap Heri3iEAe

uu$p,lsrr r<ypur-n r brnap, br ,[aMblry yLt-tiu raxerri cryaeHrreplitt 6i,'tittliH

Karbrnracrbrpy. FPCA apxxrexrypacbrMeH cryaeurrepai Xilinx
MxKpocxeMalrapbrMeH TaHbrcrbrpy; VHDL ririHir( caH.abt( anfiaparrbl(
cxfiarraMacbrHhrrt serirri KypbrJrbrMAaphI; FPGA ueri:iuae uuQp,rrtx
r(+pbrJrrhrnapabr 6ar,[apralrarrr( KaMTaMacLI3 eryai a:ipney; MatLab Simulink
ycurrax uuQp,ru( KypbrnrslJlaprbrH Moaenhaey xene rst,tttutt 6olxay
KYpanaapbr.
@opuupoeauue y cry,[eHroB :uanuii, neo6xoaLtvsrx a,u pa:pa6orr<u qu$poertx
ycrpoilcrB ua 6a:e nepenporpaMMr.rpyeMbrx fiHTerpilJlbH6rx cxeu runa FPGA.

O:Harou,reuue cry,[eHroB c apxxre(rypoii IIJII4C na npaMepe MxxpocxeM

{upvsr Xilinx; ocuoBHbrMlr KoHcrpyKuxrMn r3brKa onHcaHufl ur.tt[poooii
annaparypbr VHDL; nporpauvHbrMu cpe,tcrBaMx pa:pa6orru ulQponux
ycrpoiicrB; cpe.qcrBaMu MoAeJ,rHpoBaHxr, HayqHoro nporHo3t-'lpooauul pa6orrt
qu$poerrx ycrpoiicrB, npeaocraBnteMbrMlI cpeAofi MatLab Simulink.
Formation of students' knowledge necessary for digital devices' development based

on reprogrammable integrated circuits such as FPCA. Students' acquaintance with
FPGA architecture on Xiljnx microcircuit's example; basic constructs of digital
hardware description language VHDL; software development of digital devices;
tools for modeling, digital device's scientific prediction, provided by Matlab
Simulink.

I{uQp,rrrr (ypburbuap
xeHe MxrQonpo(eccopjlap
I-[uSponure ycrpoiicrBa u

MuKpotIpoueccopbr
Digital devices and
microprocessors
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VHDL riniHAe flporpaMMaray
[IporpaMMfl poBaHue Ha 13brKe

VHDL
VHDL programming

5 VHDL MoAeniHir( KyphrnbrMbrH.ua cryaeHrrep uut[p,rrtr ri:6er<repai xo6a,ray
y,aepicine r6rnbrMx Ko3(apac xa6i,rerin Ka-nbrnracrbrpaabl. VHDL riririrr apryp,ti
6acbr,,rbrMAapbrHAa caHAbr( aepeKrepAi ycbrHy xonaapbl. flapa,'uenb rort{KaHbl

Mo,qeJrb,[ey. fipoqecrep uexaxa:ui, ce:iuraltrstr c rHan,lapbrHbrH ri:ir'ri. WAIT
oneparopbrHbrr( N4aKcarbr MeH flai:i.uaraHybr. VHDL ri,rirueri riaipicrepai
cunarray xolaapbr. VHDL riniH,[e apxflreKTypanbr( opraHAap,ubrH cxnarraMacbr.
Ha crpyxrype VHDL-Moaenu rpopuupoaarue y cryaeHroB HaBbtKoB croco6Hocrx
HayqHo-r.rccreaoBarerbcKoro no,lxoaa K npoueccy npoel{TlipoBaHxx urtfpoestx
cxeu. Cloco6rr npeacraBJreurn qlr6poaurx aaHHblx B pa3nxqHbrx pe[aKlttlflx
s:uxa VHDL. MoAe,rupoaaHue napa.rureruuoii pa6orul loruxu. Mexanu:u
I]poueccoB, c11rcoK cHrHaLJroB qyBcr8ureJrbHocrt-t. Ha3HaqeHI-Ie, rc[oJtb3oBaHxe
ofleparopa WAIT. C[oco6br o[RcaHtr, 3a.uepxex Ha rt3blKe VHDL. Baptianrbt
otrucaHlr, apxrreKTypHhrx ren na r:uxe VHDL.
On structure of the VHDL model, students develop skills in research approach's

Xoraprr aeHreii,ri
nporpaMMalray
BbrcKoypoBHeBoe
aporpaMMr.rpoBaHue

High-level programming

AnropurMAey MeH

nporpanauanay ri.naepi
ArroplrrMx3arlu, l, 13brK14

npofpaMMr{poBaHt,l,
Algorithmization and
programming languages
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ability to designing digital circuits' process. Ways to present digital data in various
editions of the VHDL. Processes' mechanism, the Iist of sensitivity signals.
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Cnyrunrrir HaBr.rrau[rnbrK
6afi,raurrc xyfieaepi
Hagurau[oHHrie
clyTHItxoBble c[cTeMbt cBr3t{
Navigational satellite
communication systems

5 3-6yrtrxrrn xeri,repiu xoHe yrJrbr 6aiilantrc xyiielepin (ypy; yxJrbr 6aiiraHuc
xyiie,repiuitl paauoxa6apJ,rapLrHbrq reri:ri napauerp,repi, cnyruuxrix 6aii,ranrrc
xeHe ocbr napauerplepai auu4ray agicrepi; Mo6urbAi panfiocraHrlr.rrrapabrr{
Ma(car6r MeH {yrrur-rona,rarrr,{r{arpaMMaJrapH; 6aga,rrrt1 xene a6onesrrix
craH u[rJrapahlrl (yphrnhlMAbrx,(uarpaMManapbr; yuriuui 6yernterq 6aiinaHblc
xyiieaepiuirl rexur,rxaJrhl( napaverp,repi MeH craH,rlaprraprJ 6ofiururua 6iaiu ues
aafabrlapabr Karbr rrTacTbr py.
@opurpoaau[e 3HaHxii H HaBbrKoB rro nocrpoeHto ceTefi fl clcreM no4atxuoii
cBr3H 3-rc [oKoJreHnr; ocHoBHbrx napaMerpoB paAuoKaH:LnoB cl.rcreM M06xnbHoil
cBr3r.r, cnyrHrrKoBoi cB13u II MeroAhr onpeAejreHHr 3Trix napaMerpoB; Ha3HaqeHtre
u Qyuxuuoua,ruaue cxeMbl ueHTpoB noABHxHoii pa,[uocB8[; crpyKrypHhre
cxeNrrr 6a:oebrx u a6onenrcxux craHuuii; TexHx,lecKxe napaMerpbr x craHAaprbr
cucreNr cal:t,l 3-to noKoJ,leHfir.
Formation of knowledge, skills to build networks, mobile communication systems
of 3rd generation; mobile communication systems' radio channel's main
parameters, satellite communications, methods determining these paramete[;
purpose, mobile radio centers' functional diagrams; structural diagrams of base,
subscriber stations; technical parameters and standards of communication systems
ofthe 3rd generation.

P3A xoucrpyrqralay
Koucrpyaposanna P3A
Designing REA

Paltaorexsura xaue
TeneKoMMyHr.rKauIl,
reri:,uepi
Ocuorsr pa4uorexuuxu r.r

Te,lexoMMyHflKau{i
Bases of radio engineering
and telecommunications
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CnyrHrxrix Nsre
paAr.rope,'reri I( 6afi ,raHbrc

xyiie,repi
Cnvtgrxoaste a

paAxopereIHble cucreMbr
CBT314

Satellite and radio relav
communication systems

5 Cnyruuxrix 6afi,raurrc apHarapbrH Kypy (aru.[arrap6r 6oiirrHua 6iliv,
aartrbrJ,rapabr Karbrrrracrbrpy: Kon apna,rrr paauo6aii,raHrrc xyiierepiHiH TonrbrK,
cbt3brKTr,r xoJrAapLrHLrH crfHanaaphr. PaAto6aii,rauutcrarbl MoAynrqur, KoITay
eaicrepi. FaprrLrrbrK, xep,ueri paquo6aiinanrrc xyiie,repinirl xarnhrraHraH
(tyNxuroua,r4ur AuarpaN4Marapbr, TexHuKarbl( crnarraMaJrapbt. Fapruura,
Na6uu xep4eri xeqicrixre paalo ron(brHAapblHbr( Taparybr. Paauouu xopy
xo:aepi. AruocQepa,!brK oorr.rKiLrbrt< 6afilasurc xe,,rirepi. fapsrursrr 6aiilasurc
Nyire,repin Kl p) trbrH xaJrnhr nprnuunrepi.
@opuupoeaure 3HaHHii, HaBbrKoB no npxHufinaM flocrpoeHlt, cnyrHHKoBbtx
t(aHar'roB cBr3r: Cunualur rpynnoebrx, rriHeiiHbrx rpaKToB M HoroKaHzLJrbHbrx

cxcreM paA[ocBr3u. Merolbr MoAynruxx, l(oAlipoBaHrj, B paAuocBr3tl.
06o6uesuue rlyHxquoua.lrurre cxeMbr KocMldqecKrx, Ha3eMHblx cHcreM
paAr1ocBr3rr, TexHu'iecKrre xapaKTepucrxr(x. Pacnpocrpaueuue paAr-.roBoJrH B

KocMtlyecxoM, or{or,ro3eMHoM npocrpaHcrBe. PaAfiope,'reftHble.nuuut npruoii
BrltrHMocrr,r. Arvoctlepuue orrrrrlect<re rxHt-tr cBr3ti. 06ulue nptHuflnbr
fl ocTpoeHu, KocMuqecKxx cucTeM cBr3tI.
Formation knowledge, skills on building satellite communication channels'
principles: Group and linear paths' signals of multichannel radio communication.
Modu lation,coding methods in radio communication. Ceneralized functional

P3A xoucrpyxuurnay
Koacrpyupoeaurr P?A
Designing REA

Taparyabrr{ onruKiurbr(
xyiie,repi
Onrlqecr e crcreMll
nepe,[aqlr
Optical transmission systems
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Purpose and use ofthe operator WAIT. Ways of describing delays in the VHDL.



diagrams of space, ground-based radio communication systems, technical
characteristics. Radio waves'propagation in space, near-earth space. Sight's radio
relay Iines. Building space communication's general principles.

7 ceMecrp / 7 ceMecrp /Semester 7
I(OO rounonenri / By3oBcKnii KoMnoHeHT / Uniyersit com n€nt

3',] KfI XOOK
fTA BK
PD TJK

Terexovruyuuraqru
caJracbrHAarbr 6rr:lrurepairl
carracbrH (aMTaMacbt3 eTy

oaicrepi
Merotrt,t o6ecnevenuq
KaLiecTBa ycJ'Iyr B

TEJIEKOMMYHUKAIIU'X

Methods for ensuring the
quality ofservices in
telecommunications

5 My,ruruceparcrir xe,ri,repae rur3Mer KgpceryAi11 canacblrr (aMTaMacbr3 ery
vsce,reaepi, Ka:ipri :anarrtr a([apa]-rbr( xeHe KoMMyHx(auuusr6 xe-ni,repaiu.
epexure,rixrepi, MPLS rexHonoraflcbr, Ethernet rexHojlorrrcbl KapacrbrpbrJraAbt.
[,IuSoxotvwynuxau]rrlrbr( TexHoJ.rotrjrfiapAhr( 6afinaHhrc xeai,repiu eteprocinrirt
arbrMAarbr xafi-xyiire caiiKec reneKoMMyuuxaqul Nerici periuAe a(napar
6epyaiu, aryarrrl xeHe o{Aeyaia :u-rrxep,rix reciraepis nafiaa,raHy.
PaccMarp{Barorc, aonpocrr o6ecneueHrr, xa.recrBa o6clyxr.raanrlr (QoS) a
MylbrlcepBr{cHhrx cereE, oco6ennocrx coBpeMeHHbrx ttHtfoxouuyulraunotrrrx
cereii, rexHoJroruE MPLS, ceMeficrBo rexHo,'rorx, Ethernet.
Hx$oxouuyuaraurounsre rexHo;rorfil o,rcreMbr cB!3rr KaK ceru
TeJreI(oMMyHIlKauli:i B coorBercrBtlr c coBpeMer.rH6rM cocrorHHeM orpacJlIr,
rrcnonb3yroulnM HHTeJrJreKTyiulhHbre cpeacrBa nepe,4aqx, npxeMa t-l o6pa6orru
uu@opuaqua
The issues of ensuring QoS in multiseryiae networks, features of modem
information and communication networks, MPLS technology, the Ethernet
technology family are considered. Infocommunication technology communication
systems as a telecommunications network in accordance with the current state of
the industry, using intelligent means of ffansmitting, receiving and processing
information.

Teaerouuynlrxaqaa
xe,ri,repi
Ceru releroulryuuxaquii
Telecommunication
networks

TaEAay 60ii6rHura xorrrnouerrrep / KorunoneErrr no asr6o py / Optionalcomponents
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5 <Hurepuerreri 3arrap) yrbrMbrHbr( aHbrKTaMachr. l4urepnerre 6ap,rur
rypMbrcrbrK rexHnKa, xyiienepgi 6arur,,raiirur (a(burAbl yii)) Kypy.trblH Heri3ri
ulercur. 14 rr ep uer - rayapnapahr na iira.,ta Hynbt H Mblcannapbt MeH Heri3ri
6arsrrraprr. ([4HrepHer 3a'r-rapbr Hbtq)) naiiaa 6orysr, aavyu. 14urepuerrirl
aaMyblHa bl(fian ereriu neri:rri $axropnap. Coqru 6ypurruurap KoHrpolrrepJrepj
ceHcopJrap, xererTep. 14urepHer apxureKTypacbrH,(arbt corlrhr (ypbtrrbrrapAbr(
pe,ri. Cercop,rap ueu xerexrepai nafina,rauynsrq Mbrcatraapbt ueu ueri:ri
6arurrapsr.
Onpene,reuue noHrrr.r, (AHTepHer-eeu1u>. l4nrepaer eeulefi rar 6a:oear lAer
An, co3AaHu, (yMHoro AoMa), rae sce 6rrrogbre npu6opu, cncreMbt ynpaBrrrorcx
qepe3 xHTepHeT. flpnuepu, ocHoBHbre Ha[paBJreHu, [crroJrb3oBaHlt, raHTepHer-
roaapor. Bo:Hrz raoBeHr.re, pa3Bxrue <Hurepner-eeuefi>. OcuosHrre rfaxropu,
cnoco6creyroulue pa3Burr.ro <l4xrepHer Beueii). HoBeii[[Mx ycrpoiicrBaMr..r
,BJlrK,Tcr KoHTponrepbr, Aargr.tKr.r, trpxBoAhr. Po,'tb HoBeiluxx ycrpoiicrB.
IIpHMepbr, ocHoBubre HanpaBreHtrq r4cr]oJrE3oBaHr,r, AarquKoB, flpr-tBoroB.
Definition of IoT's Basic idea for creating "smart home", where

Xeririx rexxo,rorrr,rap
Ceresure rexHorort-,ta
Network technologies

3arrap uurepueri
[4nreprer aeu1efi

Internet ofthings
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Blockchain rexuoaoruscur
TexHo,rorur Blockchain
Blockchain technology

5 Blockchain uHHoBaulrrllhr( TexHororur periH.[e. Eerrini epexe,Tepre cefit<ec
calrrbrHraH a(naparrbr KaMrrlrr,rH y:4ixci: ri:6eri. Op rypni rovnsrorep,repae 6ip-
6ipiue reye,rci: 6aoxru6 ri:6exrep,ui{ (e[ipMenepi. Blockchain 6aox ri:]6eri
periH,[e. TonbrK rir6ex rypa,rur axflaparrbt caxra rbrH Nam ci,rreve xe,licinraeri
ep onepauur.qa xypy. Texuoloctr ,{H( uo,rery,racuMeH calbrcrbrphrnaAsr, oJ,r

6yri,r opraur:u rypanbr aKnaparrbr (aMrr.rabr. Xeliae pyrrcar erirMereH
onepau[rrJrapAbr (aObulAaMay.

E,,tox'ieiia KaK rHHoBarl!{oHHafl TexHoJrorrrrr. IJeno,rra 6loxoa HenpepHBBoii
uetroqKrr, coaepxau{ar NnQopuaquro, fiocrpoeHHyrc flo otrpeaeneHHbrM opaB[JraM.
Korrlu [enoqer 6,,roxoa xpanaurrec, He:aBrlcltMo llpyr or Apyra. Blockchain rar
6lox uenu. Co:aauue flpu Kaxnoii onepau fi B cer[ HoBoro 3BeHa, xpaHrurero
arrfopuauurc o uenr B rlelou. Texno,roru, cpaBHlMa! c voler<yaoii ,(HK,
coAepxaua, uur[opruauuro o BceM opraHrtMe.
Blockchain as an innovative technology. Blocks' chain of continuous chain
containing information constructed according to rules. Block chains' copies stored
independently of each other. Creation at each operation in the network of a new
link that stores information about the chain as a whole,

Xeli,r i r rexuo,rornr,rap
CeresLre texHo,'Iotltu
Network technologies
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,7 Eyl reu ocbr canaaarbr oraHnbr( xoHe utere.naix ra6rrcrbr xoraphl
TexHoJrorlrrlrbr( KoM nal{rrrap,u btrl rexipl6ecin ecKepe orbrpbtn,
rereKoMMyHlrKa(trr,rur xyiierep ueu xe-ni,repAir IapaMerpnepiH ecenrey,
xo6alay xeue rexH[Kelrbr( Khr3Mer Kepcery npnuqrnrepiu ryrac KapayALr
KanbrnTacThrpyabl (aMTr,rnbr.

3ror aucunnrusa Qopr'aupyer ueJrocrHoe npeacraBJretxe o npuH(unax pacqera
lapaMe'rpoB, npoe(TupoBaHlr, u rexHuqecroii 3Kcnryaraqltu cxcreM n cereii
Srer<rpocBr3x c yqeroM onstra oreqecrBeHHbrx u tapy6exuurx npeycleBaroutux
BbtcoKorexHoJroruqHEtx KoMnaHtiii B 06,,racrlt re,teKoMMyHrrKauxi fi cereil
aocTyIIa.
Formation of a holistic view of the principles of calculating the parameters, design
and technical operation of telecommunication systems and networks, taking into
account the experience of domestic and foreign successful high-tech companies in
this field.

4l EfI TK
EA KB
BD EK

7 Or4ipicrix Kopnap,[br ra6yra, e46exri, MarepuanAbtK Naue rapxurrr4 qrr:uerri
ruiu4i raii4aaauy4r,r (aMTaMacH3 ereriu, Hapux4a rouy xaraaiisruqa ca-nauulrl
seri:lri :xonouuxa,'mr npo6,relra,rapurH, rKoHoM14KarJrbr( xopcerxirurep uea
oJ'IapabrIl o3apa 6aifuaurrcuu, esiuai,rixri ruiuli,riris 6araaaytrr4 aaicnavanrrK
Mecenerepi, 6aii,rasrrc ca,racsrua Kypaeni canbrMAap uen Na4a xa6gurxrapgu 6ily
KONI HIlKAUT'JIbI( ec cTa , ca!'raHb { Tl.ItMtrlJIlf lH

Te,rerovuynnraqrr
xeri,repi
Cerx rereI(oMMyHfi Karlfl ,
Telecommunication
networks
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household appliances, systems are controlled via Internet. Examples, main
directions using online goods. Emergence, IoT's development. The main factors
contributing to the development of loT. Latest devices are controllers, sensors,
actuators. Role oflatest devices in the Internet.

I(arrtaac xe,riciu fiaittanary
xeue xo6aaay
flpoerruporaHue y

3xcnnyarau[, cereii locryra
Access Network Design and
Exploitation

Kopnoparrerix xe,rinepai
xo6a,ray
flpoexrupoaaure
KopfloparuBHhrx cerefi
Design ofcorporate
networks

Teaexoilrvyr.r uxaqna4arsr
MeHeAXMeHT )I(AHe MapKeTLIHf

MeseaxueHr u MaprerxHr B

TeJreKoMMyHtiXaUtlrX
Management and marketing in
telecommunications



3uaune cyuruocru ocHoBHhrx sKoHoMr.rqecxfix npo6,reu orpacnu B ycJroBlurx
nepexoAa K pbrHKy, cucreMbr 3KoHoMr.igecKrx rroKa3arereil u L.rx B3aaMocBq3lr,
MeroAoror{qecKr-rx BorrpocoB ouenru uureucur[]rI(aLl!{r,! tr :$$errreaocrt
npor,I3BoAcrBa, Kan[TzurbHbrx B,,roxeHui Lr HoBoI TexHr-rKx B orpacnx cBr3n, '{To
6yaer cnoco6creoBarb HaxoxaeHuto pe3epBoB trportBoncrBa, HaxnyqureMy
rrcroJrb3oBaH[rc TpyaoBbrx, MaTeprrel]lr,Hhrx u aeHexHbrx pecypcoB cBr3r-r,

roaulurenao :rlQexrr.rBHocru trerrrer'rhHocrx orpacnu.
Main economic problems' knowledge of industry, economic indicators, their
interrelationships, the methodology for assessing the effectiveness of intensification
and productivity in the context of the transition to the market, the efficient use of
labor, material and financial services, the ability to communicate with capital
investments and new equipment, effectiveness.

42 BN TK
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Tpaucnoprrerr xe,rirepai
xo6a,lay
flpoexrupoeaure
TpaHcnoprHbrx cerefi
Transpoft network design

'7 Kopnoparuerir xe,rilepai
xo6aray
flpoexrrpoeauue
KOpIIOpaTr.rBHbrx ceTefi
Design of corporate
networks
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Te,rerolruyurraunr
CAJIACbIHAAIbI 3KOHOMI,IKA

xeue 6u:uec-xocnapnay
3xououara u 6u:sec-
ruraH[poBaH[e B oTpacJrr-r

TerexoMMyHrixaqufi
Economics and business
planning in the
telecommunications industry

7 Brr3Hec-xocnap, 6n:sec-xo6a xypy r.reri:,aepirvex reneKoMMyHr.rxaqxrlrrtr 6acrsl
(ar AarapAbr 6aii,raaulcrupa 6iry. Eaii,raurrcneH KaMraMachr3 ery yu-riH

Haphr(rarbr 6ara MeH ryrLrHyurr,rrapabrH cypaHbrcbrH aHbl(Taii 6i,ry,
HHoBauIrJrbrK r(o6a,1aplbr xypl aaic repiu xJHe rKoHoMHKurlrurr rriruailir<

6aracrr ropcerriurrepin oxy.
.{aunar Aucu nJrHHa Qopnll4yer y cryaeHroB jHaHxii B orpacr'ur
TeJreKoMMyHr.rKaut,tfi c ocHoBaMr.r 6nsuec-l,rauupooauur, co:gauul 6l:Hec-
lpoeKTa. yMeH{e olpelenflTh pbrHor{Hble qeHbr u noKynarenbc(rfi crrpoc Ha

ycJryfh cBr3x, r-r3yqeHxe MeTo.u4Kr{ cocTaBjreHr,rrr llHHoBaur,roHH6tx npoel(ToB,
noKa3arerr oqeHKrl 3(oHoM{qecKoii 3OSeffi [BHocrrr.

Te,rexouuynuxauun
xeri,,repi
Cerr re,rerouuynuxaquil
Telecommunication
networks
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UxQpnbr( 6aiirassrc rexHoJroru.rrchrHbr( (a3ipri xar,[afibrH ecKepe orhrphrn,
uar[pasrr curua,raapaur 6epy aaicrepi; uu$p,rbrK rpaHcMrlccr,t, xyiienepiH eHri3y,
eqaeyaiq uymxiuAirrepi, teperrep 6epy typsr,rrsrcHnrrq 6acuerrepiu, o,'rap4rrq
xylrsrc icrey viuaerrepiH auH(rairhlH yrrinepai ryciuy. KecinopuHaap ueu
TeJreKoMMyHl-rxaqurr6r( (ypbrnrhrnapasrq qrSprurrr (+pbrnrhrJrapbrH xeHe
urr[p,rur 6aifuauuc xyiienepiH reopur, ecefirey xJHe naii!araHy rypaaH 6iry.
Mero-uur lepeaaqlr uxQpoBbrx curHelJroB c yqeroM coBpeMeHHoro cocrorar.r,
TexHororrr.r urQpoaofi cBr3x; flpellcraBreHu, o Bo3MoxHocrrx tr ecrecrBeHHbrx
rpaHxuax pear[3auru uuSporrrx cucreM nepeAaqu, o6pa6orKlt, yrcHnrb
3aKoHoMepHocrr.r! onpe,4eJ,rrrcufie cBoiicrBa ycrpoiicrB neperaqx AaHHbrx! 3ataqu
ux Syrxurlonupoaanrr. CoapelreuHbre rexHoJror"r{u nocrpoeHHr, nepetaqlr
ux$poBoii r.rut[opuauur. 3raaue reopuu, pacqera, ]xcruyaraquu quSpoatrx
ycrpoiicrB, cucrev uuSpoaoii cBr3x tIpe.atlpfirrllii, o6'r,eKToB TerexoMMyHr]Kauxu.
Metadata transmitting digital signals with the help of modern digital
communication technology; possibility's representation equilibrium in the granite
realizations of digital transfer, processing systems, data's utility, identirying the
properties of the data transfer devices, their functioning. Theory of theory,
calculation, operation of digital devices, digital systems, objects of
telecommunications.



This discipline forms students' knowledge in the telecommunications industry with
the basics ofbusiness planning, creating a business project. The ability to determine
market prices and consumer demand for communication services, the study of
methods of drawing up innovative projects, indicators for assessing economic
efficiency.

44 KN TK
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Buaeo6axrr,ray xyiieci
Cncrer'arr er'raeoHa6rFoAeHUq

CCTV systems

6 EeiiHe6axbr,ray Nyiieci: auaeoxauepa-opbrH anarhrH KypbrrrbrHbr KaMTuabr.
Brueoperucrparop-KaMepaAaH 6ei:ige xeue grr6ulc xa:y4ur xypri:eriu acnan.
Kauepa4ax 6efireripxeyiruxe crruan 6epy rrypurrercu-Ey,'t 6efiHeKa6enb HeMece

cbrMcr,r3 (a6rr,r,(arsrru 6oryrr ivyuxix. Eeilne6arcuray MoHr.rropnaphr.

Eeiiue6axu,ray xyiiecinirl 6acrsr u iulemep i-3axc br3 apererrepaiH a,r4uu a,ry,
reprin 6y:yLrrruu coiiKecreHAipy xaHe 6orran xaraafinrr ra,rgay.
Crcreua erqeoua6rroAeHH, Brurrcqaer: B[AeoKaMepa - ycrpoiicrBo, xoropoe
cHuMaer rrpoxcxoAflulee. Bfi,{eoperxcrparop - rpu6op, Koropui npo[3Botxr
3anucb B Aeo r.r 3ByKa c KaMepbl. Vcrpoficreo ar, [epeAarl, cr4rnurrra or KaMepbr r(

Br.rAeoperucrparopy - 3To Moxer 6rrrr e{aeoxa6e,rl unr 6ecnpoBoAHoi np elao-
repe,4arql-.it<, MoHfiTopu urgeoua6,rnqeuua. F,rasHrre 3a,[artr cncreM
suleoHa6,rroAeHus - [peAylpexAeHHe He3aKoHHbtx Aefi crBfi ii, uAeuraoarauus
HapyturrTenr, aHanlI3 IIpox3otxeatxefo.
Video surveillance system includes: a video Camera, DVR-a device that records
video, sound from the camera. The device for transmitting the signal from the
camera to DVR can be video cable or wireless transceiver. CCTV monitors. Main
tasks of video surveillance systems are illegal action's prevention, offender's
identifi cation, incident's analysis.

)I{e,rinix xayinci:4ir
Cereaar 6eronacHocrr
Network Security

Post-NGN xeflinepi
Ceru post-NGN
Post-NGN networks

6 I,Iure,r,rexryarqu xe,rirepAirl 6aii,raxsrcrr periHae (a:axcraa Pecny6,ruxacuHsrrl
Bipsruraii :rexrp 6afi,rauucu xe,ricin aaMLrry KeJreueri. lP-releQoatr
rexHoJror-r,rrcbrH xaae 6ap,rrrr aeqrefinep,leri NGN xe,rinepiuin epryp,ri
:,reveurrepiu euri:y. NGN xeae lP-re,re$ouur xeri,repiuiq:neuerrrepiu r<ypy

xoHe naiiAaraHy npnHunnrepiHe 6aii,ranucru Mecenenep. NGN Ne,'rinepiniH
KyphurhlcblHLt{ epexueJriKTepi, IP-reneSounr rexHolrorrflchrHblt1 xyMbrcH MeH

uyrr.rxiu4ixrepi.
llepcnexrueu pa.:nurrr EIunoi Ceru 3rexrpocer:u PK xax saexo
c[HTerJleKTyaJrbHbrx cereii. Bueapeuue rexHororuli lP-re,reSonuu u
pa:uoo6pa-:arrx 3JreMeHToB cereii NGN Ha Bcex ee ypoBHf,x. flpo6reMbt,
car3aHHhre c rtplrHuxnaMx rrocrpoeHn, u rfyuxqnonlpoaauaq ereMeuros NGN lr
cerei IP-Te,'re0oHrr. Oco6enaocru nocrpoeHx, cerefi NGN tl npltHuunoB
t[yuxut-toHnpoaaulrl r-r Bo3MoxHocreI Texno,rorufi IP-relet[oauu.
Prospects for the Unified Telecommunication Network's Republic of Kazakhstan's
development as intelligent network's link. The introduction of IP{elephony
technology, various elements of NGN at all levels. Problems associated with the
principles of construction, element's operation of NGN and IP{elephony.
Construction's features of NGN, principles of operation, capabilities of IP-

My,rrrucepaucrir xeli,rep
Myarruceparcusre ceru
Multiservice networks
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I {nop,rur re,repa.urorapary
I{uQporoe
TeJrepa.quoBeuIaHlIe

Digital broadcasting

6 Ey,r rypc 4a:ipri :auaurur quSp,rrrr reneBr.t3xr,'tbrl1 xyiielepni xypy 6arlr4a:raprru
3epaeney, racinopunqap4rr rypy, 6acxapyauu rexnr.rKaJrhr(, (y(hlr(rbrK,
3KoHoMr.rKiurbr( acnexrinepiu - TeJreB13r-rrJl6rK xa6ap rapary oneparopJrapbrH
:eprreyai (apacrhrpa,[br. Kypcruq raucrrpuacsr ra:ipri re:e(Ae uu$prur xa6ap
rapary xyiie,repia (ypy, raiazuraHy eaicrepiH 6i,ryai repe{Aery, xa{a
'rexHoltor 14, MeH xa6aLrKneH raHbrcy. oHhlR xyuutc icrey epe rLue,r inrepi.
npaKTuKaaa (or, AaHy 6olsrn ra6rrra4u-
[auuufi rypc paccMarpxBaer u3yrreHxe apuHrlfinoB fiocrpoeH[fl coBpeMeHHbrx

cficreM ulQpoBoro reJreBuaeH[r) H3y'ielfie rexHr{9ecxr.tx, npaBoBhrx,
SKOHOMT!qeCKrX aCneKTOB CO3AaHr.rr, ynpaBreHr,l' [pe,4npXrTrrrMr.r - onepaTopaMu
TeJreBeulaHllr. 3aaauefi xypca ra,rrercl yr,ry6,reH[e 3HaHxii rro Mero,{aM
crpofiTeJrbcrBa u 3Kcn,,Iyaraulll cucreu uurfpoeoro rerepaauoBeuraHr-.r, Ha

coBpeMeHHoM 3Tane, 3HaKoMcrBo c HoBbrMu rexHo;rofr{rMu r o6opylosalteu,
oco6eHHocrrM ero 3KcnJryarauuu x npuMeHeHu, Ha rrpaKTr.rxe.

This course examines the principles of building modern digital television systems,
technical's study, creation's legal, economic aspects, enterprises's management -
television broadcasting operators. Course's objective is to deepen knowledge
construction's methods, operation of digital broadcasting systems at the present
stage, acquaintance with new technologies, equipment, features of its operation,
application.

Pa,4r.roron (Lr HAap,4br R

Tapany Teopflrcbr xeHe
asresxo-0raepai r ryprr.nrur
Teopur pacnpocrponeHx,r
pa[[oBoJrH 14 aHTeHHo-

0uAepHoe ycrpoiicrBa
The theory ofthe spread of
radio waves and antenna-
feeder devices
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Mo6urli 6aiiraurrc xeri,repi
veu xyiie,repi
Ceru u cucrelru uo6nrrxoii
css: Networks and mobile
communication system

Eyn Kypc xeailep veH yrJrbr paArorexHriKa,rux xyiie,repli r+pyAbrq xaJrnbr
npuuuunrepit pan HoapHanap n brH uerirri napaverplepi xone ocrr napaverp,repai
auurxray eaicrepi: xyiieneptriH lHeprer KarbrK napaverp,repiu xaue xeriuiu
TexHr.rK,Lir,rK napaverprepiu ecenreyaiH neri:ri opicrepi; VTKbrp
paluocraHulrflJrapabrR rafaiibrHAay, Qyxxuroua,raux auafpaMMarapbr, oprarbrK
6a:aHrr( 6,rorrsrx cxeMaJrapbr xene a6oxerrrir craH[xrnap MeH craH(urJ]hr(
xa6Artr Auarparuva,rapbr; xe,,liHi 6acr<apy xyiiecir.r rtypy npuuuunrepiu (aMr{nhl.
AaHHbrii Kypc oxBarblBaer o6que npunuunur nocrpoeH fl cereii u cucreM
noABxxHoii parl.rocB,l3u; ocHoBHhle napaMerpbr pa,[uoKaHanoB lr MeroAr,r

orpeAereHrl, 3Trix flapaMeTpoB; ocHoBHble MeroAr,r pac.rdTa 3Heprerl,qecKxx
napaMerpoB clrcreM, TexHr.iqecKhx napaMerpoB cerei; Ha3HaqeHxe,

0yHnqlrogarrnrre cxeMbr qeHTpoB no.[BxxHoii paA[.rocB{3x, crpyKTypHbre cxeMbr

ueHTpuLJrbHr,rx 6a:oarrx r a6osesrcrux craHquii x cxeMbr annaparypbr crarquii;
npuHulrfl br nocTpoeHxa cr1cTeMbr ceTeBofo ylpaBJreHrrfl .

This course covers building networks's general principles, mobile radio systems;
radio channel's main parameters, methods for determining these parameters; basic
methods tbr calculatiog system's energy parameters, network's technical
parameters; assignment, mobile center's functional diagams, central base's block
diagrams, subscriber stations, station equipment diagrams; principles of building a
network management system.

PaAxorexHrdKa xeHe
TelIexoMMyH11Kauu,
ueri:,uepi
Ocuoarr paauorexulru r
TereKoMMyHxKauuii
Bases of radio engineering
and telecommunications
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