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The catalog ofdisciplines education program (6806104 Computer Engincering and Softrvare> lor the students of the 2022-year admissiorr

'zk()O rourorrorri/ B) loscrlii rio\rrlteltt / [ nirrrs conr onenl
llarai rolux uenrepy luritr
opTa MexTeIr MaTeMaTrKacbtH

6i,ry raxer.

For the successful completion
ofthe discipline, it is necessary
to know the mathematics ofthe
secondary school.

llaruin ur x-n i

[[ur,raucurna
uur,r /Cycle of
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[IaHHiHarayhr /
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Kpearr /

C red it

Krrcraura axxotauHcl
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npepexBx3x.[rep

llpepexBlr3lrrbr/

Prerequisites

/l Somestcr

En xooK
EA BK
BD UC

Mareuaura I

Mareuaruxa I

Mathematics I

ri flan uareualrxa,ruK annaparrapAl,t MeHrepy xaHe Kor,aaH6anbt
ecemepai ureuty yu-rin Kaxer 6oraau. OttbtrbuarHH TaKHpbtnrap
xereci,aefi: cbr3btxrbt alre6pa. BexropJruK a.lre6pa.
arQQepenuralarrx xaHe trHTerparrbtK eceflTeynep.

,[anrui xypc npe1tHa]Ha'{eH !Jl, oBrareHlu MareMaruqecK},tM
anfiaparoM x Aa,,lbHefiuero ero npxMerreHt,r, Ant peueHH,
nplxnaAHbrx raaal. Ilpeauer oxBarLtsaer cneryrcqlie pa3aerbt
MareMarhxl-r: ,xlteixa, alre6pa, BeKropHa, aare6pa,
auQQepeluuaa uuoe x rHTerpiinbHoe fic'iHcreHre.

Discipline providcs rnathematical apparinus and its furthcr
application lbr solvins applicd problems. Ii>pics include: linear

gebra. diflerential and integral calculus.algebra, vector al
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_t
I ceMecrp /l ceMecrp

Als ycneuJHoro ocBoexm
ilHcuHnrHHbt teo6xo-uul.to
rHaHHe MareMarr,rxH cperHeii
Ul KOJIH -



Ox3riKa
@lr: ura
Physics

-)
ETI )KOOK

BA BK
BD UC

j (Or3rKa)) lati xa,rnur reoprr,,lHK AaiibtH/.lbt \rbr tt ueri:iH ltypai;tr,r
xeHe aKr rapa rr ht K-KotvMy Hl.iKa[rrr ht K rcxHo:ror ar,rapautH ipt e,r i

xopsrnurn pe,rirr ar Kapathr. <DurNxanur oKl,tr),[btH uer ilri uaxcarur:
ra:ipri Qr-r'.laxa-lerK erlcM MeH Fbtr'l bt M l-t AyHleraHbtM rypaJlLt
KolKapac rap. iprc,ri rarlrapasr, KJ't acc u KrLJt blK xeHc 6aripr i rauaursr
Qr:rra reoprrrrapur, Quruxalrrl reprrey aaicrepit tionaaHy,abtI
6i,riri uer narabrchrH xeci6u ic epexer xyfiecini4 ueri:i periuae
KaJrHnTacTbrpy.

.{xcuanruua (O13rKa)) cocraBrlrer ocHoay o6qereoperxsecKoii
no.[roroBKrr: xrpaer ponb QyHAaMeHTanbHoi 6a:ur
Nx$opuauaonro-roMMyHraxauuoHHoii TexHoltorHr{. Ocxoalar
uerb npenoAanaHHfl $l:axu cocrolrr: a Qoputpoaallu
npeacraBreHr-r, o coBpeMeHHoi Su:ulecxoi raprrrHe Mltpa u
HayqHoro Mr-rpoBo33peHHr, 3HaHIli x yMeHHE xcIIorb3oBaHut

QyH.qauexrarrusrx 3aKoHoB, Teopl-lfi xraccxgecxofi fl coBpeMeHHoii

Qururr, ueroaoo $a:uuecroro tlcclleaoBalt-trl t<at< ocltoBt t

cxcreMLr npooeccHoHarhHofi reire,'r bHoc r r.t.

The discipline< Phvsics)) is the basis of general theoretical training,
plays the role of the lundamental basis of information and
communication lechnology. The main goal ofteaching physics is: to
form an understanding of the modem physical picture of the world
and the scientific worldvieu. knowledge and skills o[ using thc
lundamental laws. theories ofclassicaland modem physics, methods
of physical rescarch as the basis of the system of professional
actrvlty.

lleu4i rorsr6 ueqrepy yurin
opra uerren Qr:rracurn 6i,'ry
KaxeT.

,[,rr ycneur roro ocaoerua
I gc ut-l IrJIt,l Hbt xeo6xo.(lluo
:uauue Qr.tr-rxll cpeanefi
[IlXOJILI.

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

2ceMccrD/2ccMecr p / Semester 2
XOO xounorerri / BY3oscr[ii xomnorrenr / Universi com ncnt

6n xooK
EA BK
BD UC

Marelrarrra 2

Mateuaruxa 2

Mathematics 2

) fl eu uateuarr rarslK annaparrap,Ilbr Me{repy xe He (o,'raaH6a,'rLt

ecenrepai ureruy yurir Kaxer 6olaau. O4rrruurarux ra4btpbrarap
xe,reciAeii: KoMruleKc caHAap, AHooepeHuuiu.4bt( re{neyJrep,
(aTapnap, br(TxMiIJraH( Teop[rcbr xeHe MaTeMaTxKanbr(
cTaTucTt ka.

,[aHuufi xypc npeAHa3xaqeH An, oallaaeHxr MareMarfirrecxlM
annaparoM r-r nanuuefiurero ero npxMeHeHlt, ,[Ju perueHu,
npr(ra,(Hbx :aaav. Ilpeluer oxaaaHBaer cJreayrcuue pa3nenbr
MareMarr{Kr: KoMrr;reKcHlre qflcJta, anQ$epeHqnarEHhte
ypaBBeHlrr, prAbt, Teoplt, BeporrHocrefi tl MareMarfiqect(a,
CTATTCTI,iKA.

MareMarsKa I

Mareuarlrral
Mathematics I

O EHy 708-0 l- I 9 Kara-nor 4rcquuuH no o6pa:oaare.luuofi nporparrrue. H:gaHxe aropoe



Disciplineprovides mathematical apparatus and its t'urther
application for solving applied problems. Topics includc: complex
numbers. difl'crential equations, series, probability theory and
mathematical statistics.

l En xooK
EA BK
BD UC

ArropxrMney xaHe nporpaMMitnay
Arropr.rrM r3auH, x
nporpaMMllpoEaHHe
Algorithmization and Programming

5 eH arroprrMAeyaiH TeopxrnHK xoHe rlpaKruxarux terir,lepix;
(oraas6a.nur ecenrep.li ueuyae naiiaanaHrt,rarrrH a-nroprrunep,[i
Kypy xaHe raaaay oaicrepi otg/ra apnanrax. Anropuruacpai4
chr3brKrbrK, TapMa(TanfaH, uHKraht( KypbrJt htM.Aaphr
(apacrbrpLrnaAu. Eip e,ruer,.r4i xate eri o,rureuAi uaccaarepAi
6rutey ecerrrepre; xon.quK aepeKrepai oq4ey 6oisruuta ecenrepre;
npouetrypirnap uex $yurunelap (orAanbrnaruH ecenrepre 6acrrr
Ha3ap ayaapbumH.

,(ucuxrrnrxa flocarutela ll3yqeHrlro reoperrqecKflx H
npaKTxr{ecKlx ocHoB anrop}tTMx3auuH; MsToaaM nocTpocHt_t, u
aHanI3a arropmMoB, rcnorhlyeMHx npx peueHux flprKnaaHbtx
3aaaq. Pacclrarplaarcrcr ,ruHefilrre, pa3BerBnrrcullrecr,
urrKrl{qecKfie crpyxrypbl anropxrMoB. Oco6oe BHHMaHTe
yAenreTcr 3a[aqaM ro o6pa6orre oAHoMepHbtx H ,tByMepHbtx
MaccHBoB; raAaqau o6pa6orxH crpoKoBbrx Aa61btxi :]arta,taM c
lrcroJ'r broBaH lteM npoue,typ I $yuxutii.

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

II

Jceuccr /3ccnccr / Semester 3
XOO xonnorrcrrli / Ily30BcKll"r KoMnotreltr'l Un iversit co lll {rnent

5 En xooK
EA BK
BD UC

Kounurorepnir xyfie.nepairt
y[uvqacrupur,ryu xoHe (ypLtnHcbr
Apxxrerrypa H opraHH3a[x,
KOM ItbroTepHbrx c ltcTeM
Architecture and organization of
computer systems

5 :axaxru 3EM xaHe xoMnbrorepJrir xyfielepai[
apxxreKTypirJ'rbr,( epeKueniKrepiH Me{repyre apnarraH. 3EM-r1
Qyrruxoraraut ryfiiH,qepi Mefl Kypbrnrr,tnapbu.r xo6araynuq
Hen3rHe aca Ha3ap ay,4apbrnfirx. Cottuueu (arap ecerrrEy
reruexaepi uex xe,rirepix yf,HMAacrhtpyabt{ Teopurnu( xeHe
nparrxrarstt< Heri:,aepi xapacrurpruraau.

Kypc rocarureu xlyqe8ltro apxxreKrypHbtx oco6eHHocreI
coBpeMeHflbtx 3BM u rovnrrcrepuhtx crcreM. Oco6oe sHr[4aHre

Kypc raripri

O EHy 708-01-19 Kara.nor Anculn.nHu no o6pa.:oaaTenbHofi flporpaMMe. I4:.[axue aropoe



yaereHo ocHoBaM npoeKrr{poBaHu, oyHKqr.roHa,,IbHblx y3noB {
ycrpoficrB 3BM.
TaKxe paccMarp[Baorc, TeoperxqecKHe ti rlpaKll{.Iecr(Hs ocBoabl

optaHl-{3aul 4 BblYIrcJlt{TeJrSHblx KoMrIJIeKcoB,fi ceTei.

The course is devoted to the study of the architectural features of
modern computers and computer systems. Particular attention is paid

to the basics of designing functional units and computer devices. It
also discusses the theoretical and practical foundations of the

organization of computing systems and networks.

6 En xooK
6A BK
BD UC

,{ucrperri MareMarrKa

,{Ncrperrar uateuaruxa
Discrete mathematics

5 Kypc caxay xyfieci rypa.nu ueri:ri ryciuirrepai, xltutu,rap ueu
xou6ruaroprxa reopnrcbrHhrH rerirri yrrruraprr ueH aaicrepir:
rpa$rap reoprrcrr rypa.nur xerirri rycirirrep uex aaicrep: roaray
Teop{rcrr :.leuerrrepiH (apacrhrpa.{br. Oxy xarnxecinae
cry.uetTrep 6i,ryi xeper: caHAaplLr 6ip xyfie,uea erinu.ri xyfiere
ayaapa alry, cefi,reuaep,ci niriprep .norrxacsrnuq Qopuarurt
ririre ayaapa a,ry: reri:ri rou6uraroplutx ecerrepai txbrrapa any:

rparlrapueu xapanaiuM epexerrep,[i opbrH.qaE a,ry.

Kypc paccMarpnBaer ocHoaHhre roHtrl,r, ctlcreM cqllclleHt,rr,
ocHoBHble lroHrrurl H MeroaIJ Teoprlr Mxoxecrr u xou6ltaroplxr;
ocHoBHbre rroHrru, fi Meroau Teopux rpat[oa; areuerru reopnu
KoallpoBaHlrr. Cryaeurur .qonxnu yMerb nepeBo,[lTb turcra H3

o,(Hofi fl{creMbl c.rlcreHlur B apyryn, flepeBoAt-rrb rlpeajloxeHxfl Ha

r[opuaarnui r3Lrx rorrrKu BhrcKa3hrBaHt{fi; penars 6a:oaute
xouoNnaropxrre 3aaar{[; BHnonErrb lpocrefi uHe aefi crBI-'L Han

rpa$aur.r.

The course examines the basic concepts ofnumber systems, the basic
concepts and methods of set theory and combinatorics; basic
concepts and methods of graph theory; elements of coding theory.

Students should be able to translate numberc lrom one number
system to another, translate sentences into the formal language of
propositional logic; solve basic combinatorial problems; perform
simple actions on graphs.

I MareMarHKa I
MareuaT uxa I

Mathematics I

Ta H,lay 6oiir,rnura xorunoHerrrep / KoMrroHeHTbr no rr,t6opy / Optional Com Donents
,7 EII'I'K

EA KB
BD EC

llporpaurvanay rinaepi l: C #

I:uxu rporpauur-rpoBaHr.L l: C#
Programming languages l: C#

: Kypcra.NET Framework 4.5 epexurerirrepi, C# rinittin xeri:.aepi,
MaccxBTep MeH xoraap,au oH.ney. aaicrepuex xYMhrc,
eperurelirrepueH xyr*rurc, XML-ueg xyuuc oKurrtnaau. XaHa
rrnrep,ni K{py xoJraapu. ltaaiuerrep MeH aaicrep
t-,tHxancyJrru]rrcbr, rgrepdeficrep ueu a6crparri.ni K:Iaccrap,

AlropurvAey xene
IIpofpaMManay
AnropETMu3aun, tt

IIporpaMMxpoBaHHe

I

O EHy 708-01- l9 Kara,ror 4rcqnnLtutt tto o6pa:oaareluuoi nporpanue. I43AaHue BTopoe

2. Mareuarrxa2
Mareuarrra 2
Mathematics 2



IenefaTTap MeH

KapacrLrpbrraAH .

o(xftrnap, To[TaMaJrap MeH Txrrep

B K,?ce u3) rarorc, oco6euHocrr.r .\ET Framework 4.5, ocHoBbI

mrrxa C#, o6pa6orra Maccr,rBoa r crpox, pa6ota c MeroaaMn,
o6pa6orra xcxno.reHxfi, pa6ora c XML. PaccMarp[Barcrc,
cnoco6r,r co:,[antfl HoBbtx rnnoB, uHKancynruu, traHHbrx H

ueroaoe, uurep$eficu a a6crpaxrxhre xJraccbr, ,[elrerarbr l-t

co6nrar, ro,'uexuru I o6o6u(egxue rNnu.

The course examines the features of the .NET Framework 4.5, the
basics of the C # language, processing arrays and strings, working
with methods, handling exceptions, working with XML. Ways to
create new tlpes, encapsulation of data and methods, interfaces and
abstract classes, delegates and events, collections and generic q?es
are considered.

tt EN TK
6A KB
BD EC

flporpauuaray rir.[epi l: C ++

-f :urr nporpauv rponanur l: C++
Programming languages l: C ++

5 Kypcra rpor?aMMa,'rapabr Kypy xeHe oHney cypa(rapbr
KapacrbrpbuaaH. CIt Ti,riHiH cusraxcuci MeH fiporpaMMir.ray
TexHoror[rcLt, C++ ri-rtitritt oneparopnapbl, xaabrrrbr

rxHaMuxilJrbrK ylecripy, Qai,raux o(y-xa3y xeHe MaccaBrep MeH

uariuaepai enaey anropuru.aepi or<urrsr.na.u.tt.

B rypce paccuarpuBarorc, Borrpocbr, cBr3aaHbte c pa:pa6orxoi a

orraaKoi [porpaMM. H:y.raorcr cflHTaKcHc tt rexuoJror[a
nporpaMMrrpoBaon, Ha ,3brKe C++, oneparopbr r:rrxa C+*,
,qnaaMuqecxoe pacflpereneuxe naurru, r$afiloaufi BBo,(-BblBo.[ l-t

a,rroprruu o6pa6orxu Maccr.rBoB n crpox.

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

I AnropurMAey xeHe
nporpaM Ma.n ay
ArropurMx3aur-i, 14

nporpaMMllpoBaHue
Algorithmization and
programming

4 ceMecID /4 ceMccrp / Scmestcr 4

TallAay 6oiibrBuia ,roraphr oKy opr.r, KoMnoHeHTi /By3oac11|i KoMnoxenr no asr6opy / Univ€rsity ODtionalcomDonents
9 xBll/tK

ooA/KB
CCD/t],C

Kacinxeprix xaue 6r:uec
flpeAflpxHfl Mare,'r bcrao r 6r.BHec

Entrepreneurship and business

5 TeopurnHK, rbrJrr,rMfl xeHe npaKTtrarblt( 6i,,tiu aprtt,lrt
<Kecirreprix xexe 6u:nec> naai cryaerrrepre 6rl:aec xocnap
xacayra, oHr,r yfibrMAacrbrpyra xaHe xypri:yre r'ryuxixaix 6epeai.
Conuueu Karap KecinKepnix Kbl3Mer xyfieciaAe Ha(rhr xeHe

ryurn,la[ruu vaceleaepai uJeuJy yruin KyKblKbrrblx.
)KoHoMlrxilJrr,rK. 6acxapy lren yfibrMAacrHpy uacereapir ureuryai{
rbtJl6rMl, - flepaKTrrralrrr< ofi;Iay xyilecia ra-nlrnractupaau.

O EHy 708-0 l- I 9 Kararor gucrqurutatt no o6pa:onarerbHoii nporpaMMe. Ha4aHue eropoe

Algorithmiz^tion and
programming



,[ucuunrrna <flpernpr-tuuare;rlcroo r 6lr':aec>r qepe3

TeopeTugecKr.re, Ha)/l]Hbre r, flpaxTxqecKrre 3HaHn, no3BoJrr-rr

cSopuNpoaaru y cryaeHToB, roroBHocl b K npenIIpxHflMarerbcxoil
r€rreJrr,Hocrr,r H K opranfl3aurlx 6n:neca. Aucunuuna
rrpeacraBJrrer co6otr crcreMarrl3arrxrc HopMarr-IBHo-flpaBoBbrx,

)KoHoMr{qecKrx. opraHr{3auuoHHo-ynpaBreHqecxHx 3HaHHi no
BotrpocaM caaHoaJreH[r, BeneHnr npe.q[p]lH[MaTeJlhcTBa r
6urueca, Koropbre craryr ocHoaoi n:lfl pa3Btl'rx,

npelflprrHfl Marenbcxofo MbrtuJ'reHHr,[n, peueHIi, KoBKpel Hbtx

:aaa.r { ae,losHx caryaur-{i.

The discipline "Entrepreneurship and business" through theoretical,
scientific and practical knowledge will allow students to form
readiness for entrepreneurship and for business organization.
Discipline is the systematization of regulatory, economic,
organizational and managerial knowledge on the formation,
managemenl of business and business, which will become the basis

for the development of entrepreneurial thinking to solve specific
problems and business situations.

t0 )I(EIYI'K
OO,TVKB

GCD/IJC

5 Er6acrr H. Ha3ap6ae8T6rn (EorauraKKa 6auap: pyxaHu xaHrbrpy)
6araapraruanrrK Ma(aracLIHAa (oraMHLI{ p)xaHlr .[aMybrHbr(
6acuurrrrrapu aEKr,lH.aaJr6rn, 6araap 6epirai. Pyxanu xau*rpylrr
xe,[eJr xy3ere acbrpy MiH.(eri Kofihuuu.
(a:ipri rar'ranHu4 ra,ra6una cefxec (oFaM AaMybrHbru ipreni
(arqAac6lHr,rtt 6ipi xacrap.{brr( 6iriure, nparuaru:ure, 6ecerere
Ka6irerririxre aeren yurrr,trtc 6o,ryu Kaxer.
Einiu anyrurrnapasrq :epreci uen cauacbrHbtI aubt(Thlfbt - pyxaHI-I

xanrbrpyabr ruiuri xy:ere acbrpy,trLrx 6acru ruapru 6orun
Ta6brna.qbr.

B nporpaMMHoii crarle flepaoro npe3lAeara "B3rnfl.[ B 6yayuree:
MoaepHu3aur, o6urecrB€HHoro corHauur" l-r3Jroxenbr oplreHTxpbt

ayxoBHoro pa3BHTr{, Hallero o6uecrsa. flocraa,reHa :atra.Ia
oaepexarculefi MorepHH3aufir o6urecrseHHoro co3HaHr-rr. B
ycJroBr.rrx coBpeMeHHoi peanbHocrrl, Qynaaueuralrxuu
npr-rHuxnoM pa3BHTE, o6urecrBa .qoJ'rxHo crarb crpeMrenEe
MoJro,(exfl K 3HaHr,no, K flparMaru3My, x xonrypenrocnoco6xocra.
BocnplxM,{uBocrb x orxpbrrocrh co:rxaulr o6yvatoulr-rxc, -
rraBHoe ycnoBqe eQQerruexoi pean[3aqax Mo.[epHu3arlxli
o6uecraeHuoro co:HaHng.

O EHy 708-01-19 Kararor .qlrcrlNn.r urt no o6pa:oeare.luaoii nporpauue. H:gaHNe sropoe

PyxaHx xanrHpy
PyxaHx xaHrLrpy
Rukhani Zhangyru



The program article of the First President (Coulse towards the
future: modemization of Kazakhstan's identity) set out the agenda
for the coming years,and announced: "The third modernization of
Kazakhstan", which implies the creation ofa new model ofeconomic
growth, will ensure the country's global competitiveness. The
receptiveness and openness ofthe consciousness ofstudent youth is
the main condition for the effective implementation ofmodernization
of public consciousness.

ll x6n/TK
ooA/KB
GCD/EC

Icxep,rix puropuxa

,(e:rora.r puropuxa
Business rhetoric

5 Kypc xeci6u-raxipu6e,rir 6arrrrta (ypacrhrpbuhaH. ORbt oKy
aprur.nur raci6u Maqhr3,lbr xarnar,'rapaa prroprxarux ic-apexer
TexnorornrchrH Hrepy Ke3,[err€H. EiriM aryruburaprr,r{ ce:nir
6i,rivai-rririn aprrhrpy. rriuni icxepnir KaphrM-KarbrHac
(arraaraphr. xypr anrhrHAa cei.neylin yruruarr rrrnar eryir
KaMrHrbrH reri:ri Qarroplap ueu yaepicrepi. ueuieH MeH

ayNtroptll hrHTbrMaKracybrHhrn Qopua,rapur MeH Kypiuraapbr

rypa.nsr 6iriv a.ly xypcrurH uiHaerrepiae xipeai.

K)?c [Meer npotleccuoHaarHo-npaxTxqecryro HanpaBJreHHocrb.
Ero [r3)AeHfle npe]IooJ,raraer oBJraaeHfle rexHoror{ei
p[Topt-r.recKofi .qerrerbHocrrl a upo$eccuoxarruo 3HaqrMLrx
cHryaurrx. B 3aaaqh Kypca Bxoatlr noBbtrrleH e pe,reBoi
o6paloeanxocra o6y.raroutrxca, npuo6perexre 3HaHufi o
rrpr.rHulrnax :QSernranoro aerosoro o6ueH[r, ocHoBHblx

$arropax t-l npoueccax. o6ecne,{lrBarcuux ycneuHoe BostreicrBl-re
ny6rruuofi peqr.l Ha cryurarelefi, Sopuax r.r cpe,acrBax

B3a H M oae icrB r-r, oparopa r-l ayalrropxl-r.

The course has a professional orientation. His study involves
mastering the technology of rhetorical activFy in professionally
significant situations. The objectives ofthe course include increasing
students' speech education, acquiringknowledge aboutthe principl€s
ofeffective business communication, the main factors and processes

that ensure the successful impact ofpublic speech on students, the
forms and means ofinteraction between the speaker and the audience

t2 XE|YTK
oolt/KB
CCD/EC

OHepxacin 6oiuaura urQp,rurr
TexHoJrorxfl
I{arlpoeure rexuoaor}rv no orpacJrrM
TIPEMCHCHU'

Digital technologies by branches of
application

5 lleu (a:axcrau Pecrry6,rrxacurrr4 <[i,rQpmr (a:axcran>
Melrrexerrix 6ar,aapravacurn euipylin uerirri xerergtepi uen
onap,lbr xy3ere acHpynbr. )reKrpoHnhrK x-urruerrepai xopceryain
cal,asrx uarQopua.napurH, epryp,ri raci6n cara,raptra ca[uurx
aKnaparrbr e4aeyliH rypri aaicrepir rapacrrrpa,uu.

I AKnaparrbrK -
KOMMYHfiKAqTUNbIK

TEXHOJIOTT,,.JIAP

I,lHQopuauaouuo-
t(oMMyHt4KautloHHbre
TexHoJlon- -t
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,[rlcuuunna paccMarpnBaer ocloBHble 3Ta[br BHeapeHrur [!
peaJrr8aurrt-r focyaapcrreuxoE fiporpaMMbr PK (Ut,|opoBof
Ka:axcraH>, uu$poaue nrar(ropuur ora3aHxr 3Jre(TpoHHbrx ycJryr,
pa3rr.rrrnhre cpoco6u o6pa6orxa qrQpoaofi ul$opruaum.r q
pa3rl{rrHbrx npooeccrroHanbHLrx o6nacrrx.

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

Information and
communication
technology

t3 )I(EN TK
oo,q KB
GCD EC

3xororlu aeria4epi xaae riprui.rir
r<ay inc i:ai ri
OcBoaH exonoraN n 6e:onacHocru
xIr3He.IlerTeJIbHocTlt
Fundamentals ofecology and life
safety

5 Ory neHi aaaMHhrrl (opruaFaH opraMen (ayi[ci3 (apbrM-(arHHac
xacay raciraepir. KopuaraH opra,[arbr FaraMAbrK errepicrepai
xeHe a.qaMx6lr( ripuhiriHirl crparerurnapLrH 3eprreyre
6arurrrarraH. ToreHrxe xarAafirap (TX) xarAafirapbrBAa
uapyauhrJrbrx xypr iry o6rerrirepinirr ryparru >rqr*ruc icreyiu
Fundamentals of ecology and life safety KaMraMacbr3 ery,
texHoteHAi xaxe ra6urr ctnarraru TX can.[apbrH xoro, irJrabrH aJra

ecxepry, coHAafi-aK (a3ipri 3aMaHrbr 3a(brM,[ay q?aJraapbrH
KoraaHy, euepxecinrep MeH yfiblMAapAa rayinci: eH6er uraprraprrn
KaMTaMaCbr3 eTy cYpaKTaPbr KapacThrpbrna,4br.

yqe6Ha, lacuunrnHa HanpaBJreHa Ha [3frenxe cnoco6os
6ejoflacHoro B3atrMoaeicrBl-rfl qeJroBeKa co cpe,uoi o6rraHur.
mo6aluuurx x3MeHeHufi B oKpyxanuei cpeAe H crparer xx
BLrxl{BaH[, qeJroBeqecrBa. ycroi']xBoro QyHxuuottupoaaHar
o6'uerros xo3fl iicrBoBaHrfl B ycJroBrrrx,rpe3BbrqarHbtx cfiryauui
(t{C), eonpocoa npetryflpex,leHx, r, Jr]rxBrraaurr nocreacrst-ri 9C
npt poaHoro u TexHofeHHoro xapaKrepa, a TaKxe npr{MeHeHfi,
coBpeMeHHhrx cpetrcrB nopaxeHr-ra, o6ecnevealr.r 6e:onacsux
ycnoB[fi Tpyna Ha npetrnp[rr&rx H B opraHr3aun x.

The academic discipline is aimed at exploring ways to secure human
interaction with the environment, global environmental changes and
the survival strategy of mankind. sustainable operation of business
facilities in emergency situations (ES), issues of preventing and
eliminating the consequences of natual and man-made emergencies,
as well as the use of modem means of destruction, ensuring safe
working conditions in €nterprises and organizations.

t4 )KEtI ]'K
OOA KB
CCD EC

( Btoalutac

MAA€HHET

xeM(opJlH(Ka (apchr "Cu6airnac xeM(opnr,rK1a (apcbt MaAeHler" nexi "arnaparrbtK-
KoMMynuKau[r.rrbrK Texuonor[qrap" 6aruru 6iliu aflyubrnapAa
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AHrxxoppyaulroHHa,r xyn brypa
Anti-corruption culture

Ke3 KeJrreH cbr6afrac xeM(opJrr,rK KopiHicTepiHe MyrAeM
re36eyuiniKri Krrrbr[TacrHpyra 6arrrrra.nrau. " I(a:a4craa-20 5 0
"CTparerflrcbr KarrbrrrracKari uem,rexerri{ xar{a carcu 6arr,rrr,r"
cu6ai4ac xeM(opnbrKrbr ynrrbr( Kayificfu nixre rixerei, rayin-
(arep,[epexeciHe (orepe.{i.
Ey,r nauuin ua\caru I(P Crr6afirac xeM(opnbrrxa rcpcbr
3aqHaMacbrH! osur{ iruiuAe 6e.nrilenrea 6arurr 6o unura repeq
3eptreney. coH,lafi-aK cur6airac xeMxopnbrKKa Kapcur ic-Kuuurr
6oirrsura 6inirr,r xyieciH Kanbrnracrbrpy xJHe ochr nerirae ocur

Ky6luucKa Karucrbr a3aMarrbrl( ycraHuu.{rr (arstnracrupy 6o,run
Ta6buaAbr.

AficullnnI-lHa (AHTuroppy[ulroHHiu xynbr]?a) HanpaBJreH]r,
<HuQopuautoHro-KoMMyHHr(auxoHHbIe rexHoJrorll-r) npmBaHa
c@oprurpoaarr y o6frarcu[xc, HyJreE],K] TepflrrMocrr x rrc6uu
KoppynunoHnbrM nporBlrenurM. Kax r3Becrno crparerx,
(Ka3axcraH-2050D: Hoarrfi fiorrruqecKlri xypc cocroflBueroc,
rocyaapcrBa)) Bo3BoaHr Koppynuriro I paHr nprMoi yrpo3br
HauuoHanLHoF 6e3oIIacHocrx.
Ilenbrc aaHHofi aHcuunjrlrHbl rBnrerc, yrny6neHHoe r8yqeHue
aHTflKoppynu[oHHoro 3aKoHo,(arerbcrBa PK, B ToM q]rcre no
o6o:xavenuouy Ha[paBreHr-irc, a rarxe t[opuupoeaut-,le cflcreMr,l
3HaHflfi no fiporl.rBo,[eficrBr o Koppynuxu a errpa6orra xa :roi
ocHoBe rpax.{aHcKofi rlo3r-rur- -r [o orHoueH[]o x aaHHoMy
f,BreHxrc.

The discipline " anti-Corruption culture "of the direction"
Information and cornnunication technologies " is intended to form
at trained zero tolerance to any corruption manifestations. As you
know, the stmtegy "Kazakhstan-2050": The new political course of
the established state " raises corruption to the rank of a direct threal
to national security.
The purpose of this discipline is an in-depth study of the anti-
corruption legislation of the Republic of Kazakhstan, including in
this area, as well as the formation of a system of knowledge to
combat corruption and develop on this basis a civil position in
relation to this phenomenon.

)I(OO KoMnoHeHTi / By3oBcr(Hii KoMIIoHeHT / University component
l5 EII)I(OOI(

EA BK
BD UC

AnropnrMAep xaHe aepeKrep
KYPbIJI bIM LI

Anrop[TMbr E crpyKrypbr AaHHr,rx

5 fleHAe aepeKrepait1 a6crparriri ranrepi uer o,rapau xy:ere acrrpy
eaicrepi ottrrrr,uraarr. Kyp.aeniniri ep-T ypai aeurefiaeri aepexrep,
ouern iuigae Macc[BTep, ririu.uep, xaru-xecrenep, araulTap,

I Ar ropxrM,(ey xeHe
nporpaMManay
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rpaofilp, arbrMlap, Ke3eKrep xaHe onapMeH
anropr-rTMA€pi, (YpbrJrbrMhr \oJl.uaHbrlaaH,
Kyplenini s 6aranay MaceJrenepi Ko3F.rJra.4br.

xYMr,rc lcTey
Alroprruaep

B Axcut{flnI-rHe my.ra}orc, a6crpaxrHLre rxnhr AaHHhrx u MeroAri rl(
pea:Itl3aunu Ha s3brxe Bbrcororo y?oBrur. flprueurorcr crpyrrypu
AaHHhrx pa3r[,.rHoii cJloxHocrr-I, Btsrroqa, Macc{Bbr, c[lrcKrr, x3ru-
Ta6rxr&r, nepeBbr, rpatlu, crexu, ovepeau lr iljrropflTMbr pa6orbr c
ur-.rur. 3arparueaorc, Borlpocbl oueHKr cJ'roxHocrt-r anropHTMoB.

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

Alropurua:auur r
npofpaMMr-.rpoBaHxe
Algorithmization and
programming

TaH.aay 6oiibrHura KoMnoHErrrep / KoMnotleHTLI no eur6opy / Optional Components
t6 6N TK

6A KB
BD EC

Xer i,rix rexuo,roruanap
Ceresure rexHororat-r
Network technologies

5 I(ypc rererouuynuxaufirnHK ecenrey xe,ri-nepiu xobanay xaHe
6acr<apy aeri:aepix ue4irepyre apxa,'rrar.Eafilanr,rc KaHarrAaplr

MeH cbr3r,r(TapbrHbrt xeri:ri cunarraMarapbr KapacrbtpsrnaALr.

leperrepai xi6epyaix uxQprbrK xyienepiu rypy epexurenixrepi
rrepireli. Xe,ri,rir olapa apexerlccy r,roaelaepis MeRrepyre aca

Hanap ayaapr,rrmH:OSI TCP/IP

Kypc rrocBrureH a3yqeHurc ocHoB npoeKrupoBanxs u

aAMtJHr.rcTprrpoBaH[fl TeneKoMi,{yHHKau}roHHhrx Bbrr{t cJIrfreJrbHbrx
cerefi. PaccuarprBaorc, ocHoBHbre xapaKTepscrrrxr4 nl-lHr{il u
KaHauroB cac3u. I43y'laorc, oco6eHHocrr.r fiocrpoeHH, u[opoBbrx
cl{creM nepeAaqfi .qaHbrx. Oco6oe BHuMaHHe yaerrerc, n3yqeHruo
MoAe,reI cereBoro B3ariMoaexcrBxr, raxax xax OSI, TCP/IP-

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

I Kounr,oreprix
xyfienepairr
yfir,r M,[acrbr pbu y br

xaHe KYpr,rJ'lbrc6r

Apxxrexrypa u

opraH[I3auHt
I(OMnLtOTepHhtX

cucTeM
Architecture and
organization of
computer systems

t7 6N TK
6A KB
BD EC

Koullroreprir xeri.nep: xo6anay
xaxe 6ac4apy
Kounlrorepxue ceru:
[poeKT[poaaHr-ie ll
AAMHHIICTPXPOBAHHE

-) Kypcra xeririx Kypbrnrbrnapabr, xe,ririx xarranaanapau, xe,ririx
oneapuHrJrhrK xyile,repai. xaraJrorrap xur:uerrepiu. xeri.rix
xutruer-repli xo6anay xaHe 6ac(apy, xyfieHi( $afin,qbr(
pec)?crapbrH 6acrapy orrrrura,uer. Pecypcrapra, 6acnara ruurapy
(ypbrJrrhrJlapr,rHa (on xeriMAiniKri 6ac(apyra eperrue Ha3ap

KoMnLrcrepniK
xyfenepni{
yfiblMAacrbrpblnyhr
xeHe I(YphtJrbrcbr

I
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Computer networks: design and
administration

ayaaphrnraH. Peeprri roruipue xacay xaHe aKnaparrbr KaJrbrn6a
xenripy, xeririx rtrpLrJrrbrJrap MeH Kr,r3MerrepiHe 6axr,r,ray xypri:y
xon,qapLl KapacTT,rpbualbl.

B t<)?ce H3y.rarorc, flpoeKrlrpoBaHlre a y[paBJreHle cereBbrMu
yfipofcrBaMH, cer€Br,rMr-r [poroKonaMH, cereBbrMH
onepa(uoHHLIMIt clrcreMaMu, uyx6aul,t KararoroB, cereBr,IMa
cryx6auu, ynpaareaur rlafi,roeuuu pecypcauu. Oco6oe ouruaHue
y.qenrerc, npaBaM .uocryna K pecypcaM, ycrpoficrBaMH neqarn.
PaccMarpuBarcTc, Bonpocbr pe3epBHoro xonlrpoBaHBr.
BoccmHoBJleHlrr uu$opllauuu B ocyuecrBJreHrlr Morrroprjtra
cereeux ycrpoilcrn u cryx6.

The course studies the design and manag€ment ofnetwork devices,
network protocols, network operating systems, directory services,
network services, file resource management. Particular attention is
paid to access rights to resources, printing devices. lt covers backup,
recovery and monitoring of network devices and services.

t8 EN TK
EA KB
BD EC

CanarrK r,rexrpouuxa
I lxOpoBa jneKrloHxxa
Digital electronics

5 IIex neri:ri Jrornxalrbr( cxeManap, rom6rsaurlrutt xaxe ri:6exri
rrnri Kypurru.napal,l oKl-rabr. AcNnxpou4u, noreHureur xaHe
cxHxporuIbr aBToMarrap reopHfl cbrHbu{ neri:aepiue, coH.uafi -ar(

6acru rors rarsrK cpr6arapra cyieae orHprrn cax4Hxry iagepqi(
cNrre:i rry:ere acbrpuJra,lbr. CanAu( x]purrurrapAu xo6alay
yurir rarerpallu cxeManapabr fiafi,(araHyKapacrbrpbua,(br.

,(ucurn-raua u:y.raer 6a:oeure ror-rjqecxfle cxeMr,r, ycrpoficraa
xor'r6rHaunoxgoro u nocJre.[oaareJrLHocrHoro rr{rroB. Ha ocHoBe

TeOpfiX aCXHXpOHHbIX nOTeHUxar'Ibllblx tl ClltfipoHHLIx aBTOMaTOB!

a TaKxe 6a3oBbrx ,,lofflyecxlx cxeM ocyutecTBJlrerc, c[HTe3
ur-r$porrx y:.loa. Paccuarpraaerc, np(MeHeHHe Hlrrerpalrblbrx
cxeM Ju, npoeKr{poBaH r uxopoBhrx ycrpoiicrB.

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

I @r:sra
@x3ara
Physics

t9 EN TK
EA KB
BD EC

Caxau( cyl6arexsaracn
l-lur[poaaa cxeuorexnuxa
Digital circuitry

5 Kypc cxevorexurraHbrrl 3neMeHTTep 6a:acu rypalu (peeucroprap,
KOHIeHCaTOPnap, AraO.[Tap, TpaH3rrcropnap, MxxpocxeMaJrap,

onro3rexrpoHr-rKa 3neMeHTTepi ) xannbr a(naparrbr (apacrbrpaahr.
MuxpocxeMa.lap 6a:lrciuaeri JroruKeurhrK 3JreMeHTTep MeH

@r-r:uxa
@r-rsHxa

Physics

I
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Apxnrerrypa u
opraHH3aulif
xoMlrbtoTepHbtx
cucTeM
Arch itecture and
organization of
computer systems



,orrxirrrBrK xo6anay o(brrbrna.[bl. OyHrur.roHa[a6r( TtrliHAepai,
coHLrMeH (aTap unopnbr-aEanorTbrr( xeHe aHanorTbr-uxopnbt

\?neHAipr-iurepri xrepyre epeKlue HiBap ayAapbrJrmH.

Kypc paccuarpuaaer o6urae calaeuur o6 3reMeHrHofi 6a3e
cxeMorexHUI(r-l (pe:rcropu, KorueHcaropbr! axoar,r, TpaH3!.rcropbr,
Mnt(pocxeMhr, 3neMeHnt onro:rreKrpoHxxH). I4:y'rarorcr
Jtorll'iec([e SJreMeHTLl x Jrot']tqecxoe npoeKrxpoBaHxe B 6a3I-icax
MHKpocxeM. Oco6oe BHfiMaHlte yaeneHo E3yqeHuro

Qyurqnoualsuurx y3JIoB, a raKxe qu@po-aaaloroanx fi aHirror-o-
qtIOpoBLrx npeo6pa3oBareJrei.

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

20 5N TK
EA KB
BD EC

flporpaur,aanay riraepi 2: Plthon
l:uru nporpauunpoBaH[, 2; P],thon
Programming Languages 2:
P){hon

5 IIoH P),thon o6uexrili-barurra.lraH rrporpaMManay rilirirt
ueri:aepir oKy,[br KaMrHnH: aeperrep runrepi. oleparopnap.
uaprrap, ulrrrAap, rypaKrbr optexrep, Qyrruaarap, o6terrire
6arurrarras nporpaMMaray Kyparlaapbr, rpaSNra,rrrx
rurepQeficrepai Kypym apHirnraH rirarxaua.napgu 3eprrey. Kypc
opeiMBopxreptri flai,{ilnaHa orr,rpbrfl Bl-r3yanAhr KocuMruairapabt
a:ipneyae [paKTliKanblK AarAbuapAbl AaMbrrym 6arbrrralfar.

,(aHrar aucuNnnuna npe.anonaraer lr3yyeHue ocHoB o6beKruo-
opHeHTnpoBaHHoro r3brxa nporpaMMllpoBaHHr Plthon: Tllnbt
,(aHHbrx, onepaTopbr, ycJloBufl , uxxnbr, p€rynfl pHr,re BblpaxeHHa,

Qyaxunn, HHcrpyMeHTbr o6beKrHo-opxeHTnpoBaHnoro
nporpaMMupoBaHufl, rl:)rveHae 6u6llrorex Iro co3AaHH]o
rpaQs.recKux rxreprleicoa. Kypc aanpaarex Ha QopMupoBaHxe
[paKrurrecKEx HaBbrKoB no pa3pa6orxe B[3yanbBhrx npfiroxeHljfi c
rrcnoJrb3oBaHneM Opefr MBopKoB.

Discipline involves studying the basics of the object-ori€nted
programming language P14hon: data $?es, operators, conditions,
loops, regular expressions, functions, object-oriented programming
tools, studying libraries for creating graphical interfaces. The course
is aimed at developing practical skills in developing visual
applications using liameworks.

I A.nroprruaey xexe
npo rpaM Man ay
Alroprm.ru:auu.a u

lporPaMMxpoBaHl-le
Algorithmization
and Programming
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21 EN TK
EA KB
BD EC

5 Klpc r'.ruxponpoueccoprul xyfierepairt xiKre,[yiB xeHe Kouauy
canaJrapr,rHt Mxr(ponpoueccoprblr xyfiexirr apxflTeKrypacbrH,
oEAey, 6ac(apy, xaabl xeHe elri:y-ururrapy iuri xyielepit
yilHMAacrLrpy.[br, Mrrr(ponpp[eccopnur xyfierep,ui xo6anayr.brn
Heri:ri uacelerepi, 6ip Kptrcrarabl MHI9o-3EM MeH

KorrpoJrJreprep, onapaur{ reriringe xyie,repai yilblMAacrhlpy
xexe xo6alay eperruerirrepir, Mx(ponpoueccopnhtx xyfie,repaiu
nepcnexTr-.rBTi xo6anapu oKhlrhr:IaaLl. Conuuea (arap
MynbrlrMnxponpoqeccopnbrK xyfienep, onapabrtt ueri:ri
xoxQrrypauur.rapsr MeH KonaaHy caranapu: rpaucnutorepaix
xy enep, Mr.rKponpoueccopnbr( xyfie,repai eriprey xaxe ouaara
KYpan,[apbr KapacrLrpbrnaau.

B rypce u:yvarorcr uaccu$rxauar a o6,racru [pl.rMeHeHml

MllKponpoueccopHr,rx cHcreM, apxlrTeKT)?a uurponpoueccopnoi
crcreMH, opraux3au[, norcrcreM o6pa6orxu, y[paBJr€Hr{r,

IIaMTTI H ABOAa-BbrBOIa, OCHOBHbTe 3aAaq[ npOeKrUpOAaHLL

MuxponpoueccopHbrx cricreM, oaHoKplrcranbllle uNxpo-3BM u

xoHTponnepH, opraur3atlt,t, r.r oco6enxocrn flpoeKrxpoBaH]ul
cucTeM Ha UX OcHOBe! nepc[eKTI-IBHble apOeXT],I

MXXpOnpoUeCCOpHbTX CI-lCTeM, MynbruMraKponpoueccopHble
cncreMbt, ocHoauhre xoH0[rrypauxa, o6nacrx lrx rcnoJlb3oBaH[!;
TpaHcnbrorepHHe cllcreMH, cpeacraa pa:pa6orKl-r lr orJIa.[KLl

M t-t xponpoueccopHbrx clrcTeM-

The course studies the classification and areas of application of
microprocessor systems, the architecture of a microprocessor
system, the organization of processing, control, memory and input-
output subsystems, the main tasks of designing microprocessor
systems, single-chip microcomputers and controllers, the
organization and design features of systems based on them,
promising projects microprocessor systems, multi-microprocessor
systems, basic configurations, areas oftheir use; transputer systems,

development and debugging tools for microprocessor systems.

l. OIr3BKa
(Drj3r.iKa

Physics

/ Semester 5

)l(OO rounouenri / BY3oacrri xounoreur / University component

22 Kn xooK
TIA BK
PD UC

IIpo rpaM Ma,'rapabr e3ipney.qiq K+?a"'I-

cafiMaHAapbr
I,IHcrpyMeHranbHble cpeAcrBa
pa:pa6orrr npo rpar'rr'.r/ Tools of
program development

5 Kypcra 6araaprarvarrrx xy[e,,repai xo6a,'ray aaicrepin r'aex.repy

xaxe 6araaplavarap,arrn orvip,rix urr-rliu KavrauacuT eryre
epeKue Hiuap ayaapbrna,lbl. Eu]Hec-npouecrepai voacnaey
ueri:aepiu Me{repy xeHe xo6aJayabrH 3aMaHayI.'I

A,rropr.{TMAey xeHe
[porpaMManay
Anropr.rrMH3aufi, u
IIpol.paMMxpoBaHl,le

I
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MExponpoueccoprbrl( xyf enep
Mrrponpoueccopubre crrcreM br

Microprocessor systems

5 ceMecrp /5



T€XHOJrOrlrrJrapErH KOJr,[aHy.(brr{ Texipr6enix.[afaLurapbrH Me(repy
(apaCTLIpblJIaAll.

The course focuses on the development of methods for designing
software systems and ensuring the life cycle ofprograms. It assumes
mastering the basics of business process modeling and the
acquisition of practical skills in the use of modern design
technologies.

2. A(naparru( -
KOMMyHl-lKaUl-lrnLlK

TEXHOJIOTfi',JIAP

I4xr[opuaurouxo-
roMMyHr{r(auHoHHbre
TCXHO,'lOIHH

Information and
communication
technology

23 Kn xooK
nA B(
PD UC

Xyfierir nporpauuaray
Crcreuuoe nporpaMM HpoBaHre
System Programming

6 Kypcra xyfielix aporpaMManay[brH Herisri xogrrenurqnaprr
oKr,rrr,ua.[hr. M+Haa xerisri yrumrapra rycixirrep 6epine.qi: ,apo
o6'rerri,repi. flpouecc. arbrH. npuopuret-rep. xayinciraix
arpu6yrrapu, yiMenep, MLrcTettcrep, cer'aaQop,rep, o(rrrilnap.
(a:ipri rauauru OX xyiienix @ynxuruapuna clrrrarraMarap
6epineai. Har<rur fiporpaMManay xaraafinapbrHa aca (axer
0yHKulrtrap,ubr11 Heri'.lri racrerrepi Kapacrbrpbrnaau.

B Kypce x3)ArarcTc, ocHoBBbre KoHueIIurI,, cllcreMHoro
nporpaMMxpoBaH q. ,Ilaercr ro,rxoaaHfle ocHoBHbrx noHrl r-ti:
o6rerrrr rnpa. npouecc. noroK. opnoptlrerbt. arpu6yrrr
6e:onacaocru, xyru, urrorercur, ceua$oprr, co6rtrur. flpuro4lrrcr
orrrcaHrre cflcreMHbrx QyHxrluil coBpeMeuHbtx OC.
Paccuarpr-raarorcr ocHoBHbre cBoiicrBa Hafi6onee BaxHbtx (DyHKuHfi

[l xx nptIM€HeHUe B peanbHhrx npofpaMMHbtx cr-rTyaulirx.

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

Kounnoreprir
xyfienepaiH
yfibr M.u,acrbrp burybr

xeHe rq?r,rjrbrcLr
Apxrrercrypa x
opraH[3arlU,
KOMnLIOTepHbIX

cficTeM
Arch itecture and
organization of
computer systems

Taq,[ay 6oiir,rBut, rounoaerrrep / KoMrlollcBTbr no arr6opy / Optionalcomponents
24 KN TK

NA KB
PD UC

O6r,exrilix-pe,rruurnH( AKB)(
06rexrno-pe,rrurorHHe CY E,U

'1 Kypcra 4eperrep (opHH (IK) Kypy.[H( reoplrrlu4 Heriraepi,
ueriuerrep 6olrrHura Her irri olepauurlap. ,nepexrepli iraey uen
eHaeyai yfiuuaacrrrpy aaicrepi. aeperrepai cHnarray MeH

6acnapyau( rilaix rypa,raapur o(brrbrnarH.,Ileperrepait( ueri:ri

I Arropuruaey xoxe
.4epeKrep KYpr,ubrMEr

Arrop[TMbI fi
cmyKTl,pbr aaHHLrx

O EHy 708-01 - 19 Kara,ror gnc4an,rnH rto o6pa3oBarenuuofi nporpauue. I4:AaHue eropoe

B r1pce ocnoauoE BHrMaHrre yAeJrrerc, ocBoeHlrto MeroAoB
npoeKr[poBaHx, nporpaMMHbrx cncreM r-r o6ecneqenruo
xtBHeHHoro uxKra nporpaMM. flpeqnonaraercr ocBoeHt e ocHoB

^{onerapoaarrrl, 
6rr3Hec-rpoueccoB I{ npno6pereare uparrx'recxux

HaBr,r KoB rrprrMeHeHErr coBpeMeHHLrx TexHo,rort-li fipoeKrxpoBaHt-lr.

Algorithmization
and Programming



Object-
Relational Database Management Syste

ms

raoAsrrAepis (ypy xeHe o.naparr r<asipri 3aMaHrLr ,(epeK(opAbr
6acKapy xyfienepiHre (AI(EX) nairanaHy npnauunrepi
Kapacrhrpbrnaahr. AepeKrep KopblH e(rey rinaepi MeH

l(yp:uraapbrn4 epexrxe Ha3ap ayaapHna.qlr.,{eperrepaig
o6rcrri,rix-perrurrlur ropiuici (ORM) rapacrupuruagrr. I(a:ipri
:auasssr o6r,erririx-pe.raqar;trrr aepeKrep Kop6r xeHe onapM€H
xyuuc icreyaiq 6araapJraMirllbrK (ypirlraapLr 3eprreJryae.

B xlpce uryrarorcr reoperrqecxfle ocaoau nocrpoexNa 6a:
aaHHbrx (EA), ocHoBHbre onepaq[fi xda aaHsulrr.r, uero,lrr
opraHfi3aux[ noncKa H o6pa6orxn .qaxHbrx, r3HxoBHe cpeacrBa
o.Jvca:d:/.x r{ MaHHrryjrr,rpoBaHn, aaHBbrMrr. PaccMarpHBarorc,
npHHuHnH lrocrpoeHt,l, ocHoBHhrx nore.nefi ,qauuurx r.r ux
HcrroJrb3oBaH[e B coBpeMeHHbrx crcreMax ynpaaleHur 6a:aun
4axxux (CYE,{). Oco6oe sH}rMaHne yaerrerc, ,3brKaM !r

cpercrBaM o6pa6orxu 6a: aannux. Paccuarpraaercr o6'beKrHo-
peJrruHoHHoe oro6paxexlre,0aHHbrx (ORM). H3y'rarcrc,
coBpeMeHHbre o6reKfHo-peJruuoHHble 6a:u aaHHbrx u

fiporpaMMHbre cpeacrra pa6orr,r c Hrlur.r.

The course studies the theoretical foundations ofbuilding databases
(DB), basic operations on data" methods oforganizing data search

and processing, language tools for describing and manipulating
data. The principles ofbuilding basic data models and their use in
modem database management systems (DBMS) are considered.
Special anention is paid to languages and database processing
facilities. Object-relational data mapping (ORM) is considered.
Modern object-relational databases and software tools for working
with them are studied.

Algorithms and Data
Structures

25 KN TK
NA KB
PD UC

,{eperrepai 6acxapy (SQL, XQuery)
YnpaBreHne,[aHHr,rr'rr (SQL,

XQuery)

Data management (SQL, XQuery)

'7 Kypcra opralrbr(rauabrpbrrmH .qepexrepai 6ac4apy
aprbrKlxbrr'IllKrapH; nepel(rep 6aracun oacrapy xyfi eci (.{EEX)
o(brrl,uaabl. SQL rirae cypaHtrcraprbr yfitrMAacrhrpyra;
aeperrepai 6ainaHHcr6rpy ryp.nepixe. caKrararHH npouenlpanap
uea Qyuxuuraapra, aeperrepai 6acxapyrbr axiuuireulipy
KypaluapbrHa epeKrue Ha3ap aylapbrnaabr.

B Kypce a3yqalorc, npeuMyrqecrBa qeHTpanx3oaaHHoro

ynpaBneHlrfi aaHHbrMu; crcreMb! ynpaBregul 6a:ar'ru aanxux.
Oco6oe sxn'rauue y.[e,,rrerc, noc,poeH[ro 3arrpocoB Ha ,3brxe
SQL; araalr coe.(uaensfi .[aHHr,rx, xpaHHMbrM npoueaypaM !r

I Ar rop urr'.r,{ey xene
IepeKrep rqpbublMbr
Arropnrur,r u

cTpyKryphr aaHHhrx
Algorithms and Data
Structures

<D EHy 708-01-19 Kararor ANcuunrNH no o6pa:orare,rsHofi nporpaulre. H:4aHae s'ropoe



Qyrxquru, a raxxe cpeAcrBaM aAMxH[crpl{poBaHu yflpaBneHn,
,UAHHbIM I-l.

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

26 EN TK
EA KB
BD EC

6 Kypc cryaeHrrepai Jaya ririse seri:,qe.nres o6texrire 6arurrralran
napalnrMaHbrH flp[HrlranrepiMeH ra'HbrcrbrpaAr,r. O6r,eicrire
6arrrn-a.nras 6ar.aapl3y213ya5,n Heri3ri lneMeHr-repi
TancbrpMiuraprH o6'bexrineprc leKoMno3r-tuxrnay, xJracc
cxnarrafiTLrH o6r,errisin iurxi xy i MeH uise:-rylxux
rrHKa[cyJrrq]rrJray, KraccTap [epapxfl,rcbrH (ypy, norxMop+lt:M,
Kon My?arcpnir, napauerplix nolurr,ropQu:u, epexue
xarAainaplbt o44ey nrexaHu:nri KapacrbtpbrraAbr. Couuuea Karap
flat<errep MeH HHrepQeicrep. uariuueu xyusrc. eperute,rixrepai
ellneyr XOnarl'lHAbl nporpaMMiIIIay o(blTblJraAbl.

Kypc 3Ha(oMl,rr cryIeffioB c flp]tHuufiaMa o6r,errto-
opxeHTfipoBaHHoii napall]rMr,r Ha 6a:e ,3btKa Java.
PaccMarpr4Batorc, ocHoBHhre 3reMeHTr,t o6T erruo-
oplleHTupoBaHHofo flpofpaMMxpoBaHfi, - lexoMrro3r,turr, 3aaaqlr
ua o6t errer, flHKancynrqx, aHy'IpeHlero cocroint,r, r rroBeAeHi,rrr

o6T,erra, onucurgaeMoe xJraccoM, rrocrpoeHre Hepapxxu KraccoB,
rorlruopQu:u, MHoxecrBeHHoe HacJr€.(oBaHt-re, napaMerptdqecxr,
ro.luuop{rru, MexaHr3M o6pa6orxx ucxnrcqeHrfi. h:yvarorcr
flaKerr,r x rrurepQeficbr, pa6ora c rercrou, o6pa6orxa
ac Kjrroq ureJr 6Hbt x curyauu[, MHoronororrHoe flpofpaMMxpoBaHne.

The course introduces students to the principles of the object
oriented paradigm based on the Jaya language. The main elements of
object-oriented programming are considered - decomposition of a

task into objects, encapsulation ofthe intemal state and behavior of
an object described by a class, building a hierarchy of classes,
polymorphism, multiple inheritance, parametric polymorphism, an
exception handling mechanism. We study packages and interfaces,
work with text, exception handling, multitbeaded programming.

I Arrop rM.(ep xeHe
Ieper0ep (YpbrJrbrMbr

Alroplrruu a

cTpyxT,?6r ,aaHHbrx

Algorithms and Data
Structures

2. Arropuruaey xaae
npofpaMMaray
ArfopxrMx3auli, r,

IIpofpaMMr-rpoBaHue.
Algorithmization and
programming

2',7 EfI TK
EA KB
BD EC

Maursxara 6arurralran
npor?aMManay (Assembler riri)

6 Kypcra flpoueccop KoMau,qarapr,rH rolaany aaqcrepi ueH
Acceu6rep riri ororrrr,raaur. KoM[EroerpxarcbrH xi6epy,
aapecrey KoMau.qanapbl, xaJrayJraptrbr perrrcrpi, 6ac(apyatt

AnroprrrM,qey xeHe
nporpaMM:uray

I

O EHy 708-01- l9 Karalor Aucunn,rnH no o6pa3oBare,rbHoi nporpaMMe. H3AaHHe BTopoe

Hucaxra 6arurra.nrax 6arAaplaualay:
lava
O6r,errHo-oprexrrpoaaxnoe
npofpaMMHpoBaHr{e: Java
Object-Oriented Programming: Java



Mau:uHuo-opuenrapoBaHHoe
lrporpaMMtlpoBaHxe (r:ur Assembler)
Machine-oriented programming
(Assembler)

rrraprcbr3 xeHe uraprrrr xi6epy, ciubrcrhrpy KoMaHAa[apbr

Kapacrbrp6rnaabr. llpoqe4ypa MeH MaKporoMaHAirnaplbr Kypyra,
MaTeMaTfi Xalrr,rK Kocr,rMua [poueccop KoMaH,4irJrapbrHa epexue
Hailap ayaapbrJraahr

B Igpce l-,3yqarorcr MeroAbr rrcnoJrb3oBaHLt, KoMaHA npoueccopa l-t

r:uxa Acceu6.nepa. PaccMarprBaorc, KoMaHALT nepecbrnKx,
aApecau[r naMrrll xoMnblorepa, penrcrp Qlaror, xouaxgu
cpaBHeHx,r, oe:ycrosHofi r, ycnoBHofi flepeAaqx ynpaBneH]rr.
OcHosaoe BHuMaHr.ie y.leJuerc, pa3pa6orr(e npouea]? n
MaKpor(oMaH.[, a Taxxe KoMaH.4aM MaTeMaTuqecKot-o

corPoueccopa.

The course examines methods for using processor commands and
assembly language. It considers the transfer commands, the
addressing of computer memory, the register of flags, the
comparison command, unconditional and conditional transfer of
control. The focus is on the development ofprocedures and macros,
as well as the commands ofthe math coprocessor.

Aaropnrunrauur u
nporpaMMlrPoBaHr.e
Algorithmization
and Programming

2. Kounrrorepnir
xyEerepairr
yfi br M,[acrblp brnybr

xaHe (Y?Lrjrbrcbl

Apxrrerrypa u
opraH lr3aul-r,t

KOMnr,rcTepHbrx

cI.{cTeM

Architecture and
organiation of
computer systems

28 BTI TK
BA KB
BD EC

AKnaparrHt( reopflfl
Teopnr nxQopr'aaurn
Information theory

6 Arnaparruq canAr,rx o,rrueuiH. 3HrpoflE, ryxbrpr,lMraMacuH,
ulirepQepeHux, 6o,ruaran Ke3Ae xeHe 6onraH Ke3Ae arnapar 6epy
xuJrAaM,[blrH uen 6airauuc apHacHlrbrtt cbrfibrMnburLrrl,tH,
llJeunor reopeuacbrH. apruKrbrxrbrH aKnapafibl( Luerrepin.
aKflaparrbr 6epy npo6reuaaapbrH, aKnaparrbr erueyaix, 6epyni{
xJHe rtailanaHynbrq ueri:ri npo6,reuanapH T]?anH. cetrinaai,rirri
raurauacu: eryaiH xerirri eaicrepi ryparu orun 6ily xere ryciuy
xaae xenepri xargafiHHAa aKnapar 6epy,[iH rrliM,[irir-i

H:ytenue fi noHHMaHHe xoJu,tlecrBeHHofi uepu urSopuaunr,
frorurrrr, SHTponrrr, cKopocrll nepeaaqu nnQopvauuu t

lporrycxHoil cfloco6Hocrl-{ KaHaJra cBr3H flpu orcyrcrBuu r
HarI{qxr noMex, reopeusr [IIexuoHa, HHQopMarluoHHbre npeAenbt
l,136brroqHocrx, upo6leurl neperaqx uH(DopMaunu, 06 ocHoBHbrx
npo6reuax o6pa6orKr{, n€pe,{aqx E rcnoJr63oBau[u xHOopMaurt-t,
06 ocuoBHbrx r.aerorax o6ecne,reH[, BepHocru u :S$exurxocru
nepeaaqr uHQoptuaunn a ycaoBErx rroMex

Study and understanding ofthe quantitatiye measure ofinformation,
the concept ofentropy, information transfer rate and communication
channel capacity in the absence and presence of inlerference,

I Ma'IeMar}rl(a I
Marelrarrra I

Mathematics I

O EHy 708-01- l9 Karaaor 4ucqunrHH no o6pa3oBarerrluofi nporpauue. I,Is,4aure eropoe



Shannon's theorem, information limits of redundancy, problems of
information transfer, about the main problems of processing,
transmission and use of information, about the main methods of
ensrrdng fidelity and the efficiency of infqrmation transmission in
conditions of interference

29 ETI TK
BA KB
BD EC

Kpunro,rorlu
Kplorororur
Cryptology

6 K)?c Koraari6arhl rpunrorpaQaruun ererri uece.nerepiu,
rpanrorpa$[nHx anropllrMrep rypaKrsrrbr H ecKepe orbrpbrn, oHbr

K+?y nptlHuullTepi MeH (oraaHbrny arcbrH 3eprreyfe apHanraH.
KprnrorpaQnr,rur nprvrruarepai Konlauy xeHe
rprnrorpa$ruux npxM l.rrr{Brepre ura6yhu iucriHAarbr
xayinci:aix {arepin 6ararayra 6acru Ha3ap ayAapbrnaAbr.

Klpc nocaruen uccJrenoBaHrrc aKryaJrrusrx npo6leu nprKnarHotr
KpHnrorpaonn! npr.lHuunaM pa3pa6orKx ri o6nacrH npsMeHeHt-l.fl

rpunrorpaQlvecxrx anropt-lrMoB c freroM r-rx crofiI(ocrH.
Eo.nruroe BHuMaHlre y,aenterct l{c IIoJI b3oBaH rlto
rprnrorpaQnvecxnx npEMxruBoB l,t oueHKe yrpo3 6e:onacxocrr.r,
car3aHHbrx c araKauu ta rptnrorpaQllqecrre npI-tMHTIrBLr.

The course is deyoted to the study of actual problems of applied
cr)?tography, the principles of development and the scope of
cr)?tographic algorithms, taking into account their durability. Much
attention is paid to the use of cryptographic primitives and the
assessmenl of security threats associated with attacks on
cr}?tographic primitives.

MareMar[fta I
Marevarara I

Mathematics I

2. MareMarHKa 2
Mareuarura 2
Mathematics 2

Kl6epr<ayincieaix
Heri:aepi
OcHoaur
xr-r6ep6e:onacnocra
Cybersecurity
Foundation

6 ceMecrD / 6 ceMecrp / Semester 6

)KOO xounoxenri / By30Bcxllfi rcounoneur / Uniyersity component
30 En xooK

EA BK
BD UC

Kx6epKayirci3AiK Heri3aepi
Ocuoarr xu6ep6eroracHocrH
Cybersecurity Foundation

5 I.lau xr.r6eprayinci:airrin ipreri KoHuenunrnapHH rrepyre
apHanrag. Ku6eprturuttcxep.nep canarraMarrapLr MeH onaptbrH
TaparrbrHal KonaaHhurarbrH TaKTrrxanap Kapacrr,rpLrna,u.Lt,CoHHMeH

Karap K)?c KH6epKayinci3aix capanrxhlrapsruuB xa6epKuruucnen
rYpecy YrxiH Kor.[aHaTbrH TexHoror[rJrapbrH, K+p:ur,[apbr MeH

nPouea)?ilnapLrH (apacr6rpa,{br.

,{ncunmuua HanpaaaeHa Ha H3)AeHr.re $yuaauexra.rsnux
xoHqenuHft K[6ep6e3onacHocr[. PaccMarpHBaorc,
xapaKrepficrnr(H xr6epnpecryflHaroB r{ TaKrHxa, rcfl oJrb3yeMbre

ruu. Kpoue roro, Kypc rryraer rexHororun! cpeAcrBa u
trpoue.&ypu, KoropHe c[equirnucrbr rro xu6ep6e:onacuocra
flcaonb3y]or a,r, 6opb6br c t(u6eplpecryoHocrbro.

I Kovn ur.otep.n ix
xyfie.nepairt
yfiblM,qacrLrpbrnybr
xeHe KYpbrnHcbl
Apxurexrypa u

optaHx3auHt
xoMIIbroTepHbrx
CHCTCM

Architecture and
organization of
computer systems

O EHy 708-01 - l9 Karalor arcunn.nuH no o6pa3oBarenLHo nporpaMMe. 1,13,[aHrre Bropoe



Discipline aims to explore the fundamental concepts of
cybersecurity. The characteristics of cybercriminals and tactics used
by them are considered. ln additjon, the course examines the
technologies, tools and procedures that cybersecurity experts use to
combat cybercrime.

3l KII )I(OOK
NA BK
PD UC

Mu rpoxo rrrpoalepai nporpauuaray
flporpauurpoaaxue
MUKpOXOHTpOnnepOB

Programming microcontrol lers

5 Kypcra uaxponpoueccoprbrK rexHxKaHbr( flporpaMM:urbr(
TexH[KanbrK apxrrreKTypacblHLrri rcypaM,4ac 6olirrepi,
Mr,rxpoKoHTponnepJri K Ta$anapabr rIporpaMMalray rexHoJrorl-tr,rapbr
(apacrhrpbuaAbr. Mrrpoxorrpon,rep,rix raKralapAbr
flporpaMViuayrarbr mt1a?LJrraH ri,r cNuraxcrciue xeHe oHhll
epryp,ri Kypbrnrbr.Jrap MeH xa6apursrlapAu 6acxapyAa
KOrAaHbrnyHHa epeKue Ha3ap aytrapbrnraH.

B xypce paccMarpr-rBarorcr: xoMIroHeHTbt npofpaMMHo-
TexH[qecK[.rx apxr{TeKryp Mr.rh?oopoueccopHofi texxlrru,
TexHojrofxx nporpaMMr{poaaHr-r, MHKpoxoHTpoJruepHbrx nIaT.
Oco6oe eurMaaue yrenrerc, cxuTaxcxcy asr6paHuoro r:uxa
npofpaMMHpoaaHru MxKpoKoHTponnepHhrx nJraT I efo
npxveHeHxrc rnfl yIlpaBneHxr parnHgHbrMx ycrpoficrBaMr.i r.r

,[aTLlt|XaMl,i_

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

Xyfierix
npofpaMMaJray

Cucreu uoe

npofpaMMupoBaHrle
System Programming

2. Maruanara
6arurra,r ran
II po rpaM M anay
(Assembler ri.ni)
Marurnno-
op eliTxpoBaHHoe
rrpofpaMMxpoBaHxe
(r3brK Assembler)
Machine-oriented
programming
(Assembler)

Tarqay 6ofiuruua xounouerrrep / KoMnoHeHrhr no aur6opy / Optionalcomponents
32 KN TK

NA KB
PD UC

Be6-6auaplanrax KocbrMUaJrapbrH

e3iprey : Java EE.
Pa:pa6orxa se6 opr.reHTrpoBaHHbrx
rlpunoxeHH[: Java EE
Web Application Development: Java
EE

5 Klpc Be6 - 6araapnaHraH (ocbrMuarnapabrlaMbrryra apHarraH. Byn
Kypc Java EE rexHoJrorurclrMeH TaHbrcrbrpy.[br raurtr.au: Java EE
(ocbrMuanapbrM€H xyl'ruc 6acray; rpa$uxa.rurt nafi,{anaHyu.tbr
xHTepQefici 6ap KocbrMurarapqbr q?y (aflnnerrep Meu repe3e
r<ocrruualapsr). Apache Tomcat.

,[epexrep 6a:acuueH xyMhrc icreir ir xocuuura,rap x.ypy.
JDBC, Hibemate r np. Java Server Pages rexaoJrorurJraprr
Cepzurer rexnororrrrchr xeae JSP cueHapxiuepi (Java EE)
xeri:iHae ee6-KocrrM uaJrapabr Kypy.
I(ayi nci:Aix mecererepi. Be6-(ocr,ruuranrrrt apxrreKrypachrHr,rr{
epexruerirrepi. JSP cueHap[frepi xene orapgu uueur alrat html
(oAbrH orlafi (artr rnracr,rpy yruiH cepBep xarLrHAa nafrAal,afiy

I ArropxrM,4ey xeHe
npo fpaM Manay

Al ropltlll N:aurn u
npofpaMMlrpoBaHne
Algorithmiz^tion
and Programming

2. Axraparrur -
KOMMYHHXAUN'.NI,IK

TEX HOJIOTl,'JIAP

IIr$opuauuonxo-

O EtIy 708-01-19 Kara.ror ancuan,rHH [o o6pa3oaarenbHofi [porpaMMe. H:aauae rropoe



KoATbl 6epy l1ayiflci:giri uecelelepi xeHe onapAbr tueuy.
Monenh-KopiHic-KoHrpoJ'rnep (Model-View - Controller)
KocbrMuacErHblr{ apx[Terffypachr rur,rcaau periuge o6beKrire
oarbrrra,r raH Ar.I3af r yrri,repi.
<Dpeirueopxa Spring r GWT.

K)pc nocaruren pa3pa6orKe Be6-opleHTHpoBaHH6rx [pfiroxeH[ii.
B xypce paccMarp Barorc, BBeAeHue B TexHororfito Java EE:
Haqiuro pa6orLr c npnJroxeHl-IrMl.t Java EE; co3laHr-re flpanoxeHtli
c rpa($uqecKr.lM noJ'lb3oBareJlbcxrrM xHTep+eficoM (annneru u
oxoHHLre npHoxexHr). Apache Tomcat. Co3AaHle npanoxeHrIft
no pa6ore c 6a3aMu.[aHHbrx. Texno,rora.r JDBC, Hibemat€ t-t np.
Java Server Pages. Coraaare web-npa,roxeuafi Ha ocHoBe
rexHoror[fl cepBneroB r JSP-cuelrapuea (Java EE). flpo6lenau
6eaonacnocrr. Oco6exnocrlr apxurerrypsr web-npu;roxenua. JSP-
cueHapxfl r, r-.rx crroJrhjoBaHrre Ha cropoHe cepBepa an, y.tro6Horo

Qopt'rt.tpoaanrr [on) {aeMoro xjrr]eBroM html-xola. flpo6,reurr
6e3onacHocrx nepeaaqu KoAa u lrx peueHxe. flat'tepn-u o6T,errHo-
opueHTEpoBaHHoe lrpoeKrr-rpoBaHr{, Ha nprrMepe apx[TeKrypbr
npxjroxeHxr "MoAe,ru-npeacraareuae-Kourpo.n.nep" (Model -
View - Controller). @peiivaopxr.r Spring u GWT.

The course is dedicated to the development of web-oriented
applications. This course provides an introduction to Jaya EE
technology: getting started with Java EE applications; creating
applications with a graphical user interface (applets and windowed
applications). Apache Tomcat. Creation ofapplications for working
with databases. JDBC technology, Hibemate, etc. Java Server Pages.

Creation ofweb-applications based on the technology ofservlets and
JSP-scripts (Java EE). Security concems. Features ofthe architecture
of a web application. JSP scripts and their use on the server side to
conveniently generate the html code received by the client. Code
transfer security problems and solutions. Patterns of object-oriented
design on the example ofthe application architecture "Model-View-
Controller" (Model-View-Controller). Spring and GWT
frameworks.

I(OMMYHHKAUI-{OHHbIE

TexHoJlofnr,
Information and
communication
technology

33 KTI TK
fIA KB
PD EC

MauuHanbr|( o(Lrry
Mauuuxoe o6yreuue
Machine learning

5 Kypc r<o,rAau6a,ru ecenreptiq ueri:ri ryp,repin, uauruHalnK oKrrry
o6rexri,repiH Me{rcpyre apHanma. Maurunanu( oKHry
arropurnaaepi Meri crparerr{rnapbrna aca Ha3ap ayAapbtJrraH.
K.nacclQrrauur,ray,[brH MerplrxanbrK xare lorura,trrx aaicrepi
KollAaHbrranu. ALtrur a,rroprrvaepai KonaaHy urepileai.

l. Almpuruaep xaxe
aepeKrep K+pbrJrLrMbr

Aaropurur,r r
cTpyKrypbr naHHbrx

O E,Hy 708-01-19 Kararor gucqrn,rrH no o6pa3oBarenbHofi [porpaMMe. l{3AaHHe BTopoe



Csr:u4ruK r,raccrQuraulu uecere,repi, perpeccneri ralAay
eaicrepi, xaaccNQNxauuuay.urrrt Eafi ecoa e,qicrepi rarru,rrauaau.

Klpc nocaluen r3)AeHluo ocHoBHbrx rrrfloB uprrx;raAur,rx 3aAaq l
o6teKroB Maml,txHoro o61nIeHHr. Oco6oe tnlruanlre ytreleao
aJrrop[TMaM I-,l crparer[rM MaulnHHot'o o6]qeHrr. flpr-ruex-arorca
Merp qecrue r,r JlorrqecKI,re uerogu xlaccnt[rxau]ilI. H3yqaerc,
lcrroJrb3oaaHue xaAHlrx iurropurMor. 3arparurarorc, aonpocr,l
nflHefiHofi x"'raccrd[xaqar, MeroAbr perpecc[oHHoro aHaJII-l3a.

Eafi ecoscxue Meroau xraccuQuxaura.

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

Algorithms and Data
Structures

34 KfI TK
TIA KB
PD EC

Mo6N,ruai Koc r,ru ur ar aptur e:iprey
Pa:pa6orxa uo6rurrHHx rrpEroxeHHi
Mobile Application Development

5 fles cryaeHrrepairl Mo6urbai K}?bnlbrrapra apHirrrraH
nporpaMManapnu xacay aaicrepi uer rsci.naepix 3eprreyre
6arurra,rrax. Kypcruu 6e,riuaepi: uo6urai Kocr,rMUanap,abr
a:ipaeyre xipicne. rnrepQeicrepai aavurry ueri:aepi. xon repe3e
Kocr,rMrxarapbrH e:iprey ueri:aepi. K)?crbr oKy HerxxeciHAe
cryreHr-rep uo6uuai xocurvuranapabr Kypy nartrbrlapux rrepeai.

Aucuuuuua HanpaBneHa Ha u3yqeHue cryAeHTaM, Mero,[oB u

cnoco6oB pa3pa6orxx [porpaMM nu uo6rurr,xux ycrpoiicrB.
Pa:.ueru rypca: BBe,aeHt-re B pa:pa6orry uo6mr,HHx [punoxeqfli,
ocHoBbr pa:pa6orru uurepQeficor, ocHoBbr pa3pa6orxu
MHorooKoHHbrx fipa,roxeaufi. B p$ynbrare r3yqeHn, K]?ca
cryAeHTbr floryqalor HaBr,rxu B nocrpoeHr-tx Mo6urbHr,rx
npxnoxeHHfi.

Discipline is aimed at students studying methods and methods of
developing programs for mobile devices. Course sections:
introduction to mobile application development, basics of interface
development, basics ofmulti-window application development. As a

result of studying the course, students gain skills in building mobile
applications.

A,rropnrn,qep xeae
,IlepeKrep KYpbrJrbrMbr

A,lropHTMbr tl
cTpyK[J,?H aaHH6rx
Algorithms and Data
Structures

2. Arropururey xeae
nporpaMManay
A,'r ropxrMr,3aul,I, r
nporpaMMupoBaHxe.
Algorithmization and
programming

7 ceMecr p / 7 ceMecrp /Semcsler 7

XOO rounoHeHri / By3oBcKHii KoMtroHeflT / University component
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35 KII XOOK
NA BK
PD T'C

IT xo6arapAr,r 6ac(apy
YnpaBneHHe IT npoeKraMr-r

IT project manag€ment

5 K)?cra, npoqeccopnbr( ya(hrrr;r 6o.ny pexrnaiuge xgrarrc
xacafiTbrH, 3aMaHayE xon uixaerri ofleparrurnr,rK xyfie,repaeri
napannenbai ecerrrey npo[ecrepia yiiuuaacrupyanr{ nerirri
rexHoJrornr:rapH KapacrbrplrJraahr. Klpcra xen npoqeccopnbr
ecenrey xyfierepirir( apxurexrwa,rux epexureairrepiuiu uerirri
TyciHircrepi, Kotr npoueccopJtbt €cenrey xyftelepin4eri
fl porpaMM:rnay (ypanlaphr cr.rrraTTarralBr.

B rucultnnltHe rcyqarorc, oco6eHHocrr, [poerTuoro noaxo.(a K

ynpaaJreHlro IT npoextaull. PaccMarp[BarcTcf ocHoBH[,r€
IIprIHu[Ilbr I npoueccbt ynpaBneHllr npoeKraMH, axoaHbr€ pecypct l
u pBynLTarH xaxAoro flpouecca. VAe.neno BHr{MaHre ocHoBt{LlM
[po6reMaM, [penrrcrByoullrM ycnerrrHoMy ynpaalenarc IT
IIpoeKTaMr.r. H nyTl-t t,lx pa3peueHxf.

The discipline studies the features of th€ project approach to the
management of IT projects. The basic principles and processes of
project management, input resources and the results ofeach process
are considered. Attention is paid to the main problems hindering the
successful management of IT proiects, and ways to resolve them.

l. flporpaMManap.Ebr
a:ipreyaiq rqpa.n-
caIMaH,qapbr
HHcrpymeuraluHue
cpeAcrBa pa3pa6orKn
flporpaMM
Tools ofprogram
development

Taaaay 6ofi r,rsura KoMrroHerrrep / KoMnoHegr sr ro esr6opy / OptionalComponcnts
36 EN TK

EA KB
BD EC

Ko,,lAaH6a,,rbr ecelrepre apHanraH
ecenreyinr arroprruirepi
Buqrcnure.lesue arropnrMhr AJu
nprrxr'|alHbtx 3anaq
Computational algorithms for applied
problems

6 Kypc rypaeni npouecrepai ueury lrece.ue,repix, arropuru4ep,ai,
ecenrey aaicrepix. xare,rixrep reopxrcbtH. lpouecrepai
voae,raeyni. ecenrey :xcnepuvexrix. clnurrux euec reqaeylepgi
ureuy, CTX caHarrr ureuriuAepia, nurepnolruallayar,r, caH,[Lt(
rHrerpajrnayabr. auQ$epeHutalaurr reuaeyrep,nit xyurran
ueuyai, Iep6ec rybrHnrJrapaarH,qxooepeHuxannH( Telueynep
yruix urerrix ecenrepaiu xale xHTerpanlhtK TeHr'[ey,repait cataux
ureurinraepiu, a.nroprruaepai 3aManayh npor?aMMalray
opriuapbrHAa xy3ere acupyrbt. Ken npoueccopnuK ecenreyiru
xyfierepin, xoneeieprerren npoueccopnap MeH onaprbl
lporpaMMiurayabr KapacTLtpa,[br.

Kypc paccuarpuaaer Bonpocbl peureHm cJroxHbtx flpoueccoB,
anropxrMbr. MeroAbr BbrrtHcJreHHi. TeopflH norpeuHocrx.
Monen[poBaHr{e npoueccoB, BbnxcjtrTerbHbri 3xcnepaMeHT,
peureH[e He,'rxHeEHux ypaBHeHuii, ql,rcreH[bte peueuur CJIY,
rrrTeprroJrr-.rpoBaH[.rr, qucreHEoe HBTerp[poBaHre, npt6:uxeunoe
peurerxe auQ$epeHuxalr hHbr x )paBueHufi . qlcJ,lcHHoe peuJeHle
KpaeBbrx 3aaaq B qacTHhlx npor-r3Bo,uHr,rx l-l uHTerpalbHhtx
ypaBHeHHfi , pea,I x3aII{, iur ropr-rrMoB cpeAaMIl rrporpaM Mr-rpoBaHHr,

I Anropr.rrMAep xaHe
aepeKrep KYpbrrLrM6r
An ropr-rrM r,r u
cTpyKT)Pbr naHHhrx
Algorithms and Data
Structures

2. Alropxruaey xeue
[porpaMMaJray
A,r roplrrrl Nrauur r
fipofpaMMt,Ipo8aHxe,
Algorithmization and
programming
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MHOrOIIpOUeCCOpHLle aLrtt rcJlnTeJlbHbre cficTeMbl,
KOHBetrepX3XpOBaHHbre [pOq€CCOphr ri I{x npofpaMMupoBaHr-{e.

The gourse addresses the issues of solving complex processes,

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

37 EII TK
EA KB
BD UC

Ecenrey xeruexi a.qeri xogray
TeopltrcLr
Teopur roarpoaaxru a

B hr t{ tlcJr HTeI b Hbrx cticTeMax
Coding theory in computing systems

6 Marir.aerrepli Ko.[Tay MeH rexo,urayabr{ ipreri uareuarrxanux
neri,l,aepia. saMaHayr4 xolrray reopxrcbrHrlH npt-rHxHnrepi.
a.nroprrrvgepi uen ericrepir orsrn yfpeHy xeHe annaparrbrK xeHe
EporpaMMaJbrx xacaKraMaMeH KoaTay MeH ne(oaTay xeHe oJraptrbr

erri:y.

H:yrexre Qytuauexraruatrx MareMarnrrecKrx ocHoB
xo,(xpoBaHr-rr r aexo,0upoBaHu, aaHHrix, nprHur{noB, irrropxrMoB
r MeroAoB coBpeMeHHofi Teopux Ko,(HpoBaH[, u

loMexoycroFr[IBor-o xoAHpoBaHu, fl .{exo,48poBaHr-r, alrflaparHo-
nporpaMMHbrMr-r cpelcTBaMa H xx pearfi3auxlr.

Study of the fundamental mathematical foundations of data coding
and decoding, principles, algorithms and methods of the modem
theory of coding and error-correcting coding and decoding by
hardware and software and their implementation.

I

2

Arroprru4ep xaxe
.qepexTep KYpbrrbrMbr
Alroprruu r
cTpyr(rypbr naHHbrx
Algorithms and Data
Structures

AnroplrrMAey xaHe
npofpaMManay
Arropuruu:auur n
flpofpaMMlrpoBaHxe.
Algorithmization and
programming

EN TK
EA KB
BD EC

flapanrelrai nporpaMManay
naparrenLHoe fl porpaMMtlpoBaHt,e
Parallel programming

5 Kypcra, npoqeccopJrbr( ya(brrrhr 6ory pexuuix,ae xyuuc
xacafir,rH, 3aMarayv xen uix,acrri onepaurrr;rr,rK xy*erepaeri
napa.ue,rui ecenrey npouecrepiH yfiuuaacrupy,uuu xeri:ri
TexHororHrrapbr. ecenrey xyfieaepiuix pecypcraprrueH xyMhrc
xacay ueri:aepi (apacrtrphrraau. Kypcra xon flpoqeccopJrbr

ecenrey xyFenepi HiH apxarerrypaaux epexurelixrepiHiH reri:ri
ryciuixrepi, xor npoqeccopntr ecerrrey xyftelepixaeri
nporpaMM:rnay q?anaapH cr{na'manaabr.

B xypce paccuarpnBarorc, ocaoBHbre rexHoJrorflfi opraHx3auxu
OapaJIJIeIl,HblX BblrlHCJIETeJIbHbIX IIpOUeCCOA B COBpeMeHHbIX

MHot-o3aaaqHblx olepauuoHHbtx cl{crenaax, pa6orarourrx o pexnue
pa3aereHx, npoueccopHoro BpeMeHr. ocHoglr pa6oru c pecypcaur.r

2

A.nropurru,qey xaHe
flporpaM Manay

ArropflTMx3auur t-l

npofpaMMr{po8aHIe.
Algorithmization and
programming

A,'rropr.rrM.qep xeHe
,[epeKrep q?HnbrMbr
A.nropu, uu r
cTpyrcrypbr ,uaHHLrx
Algorithms and Data
Structures
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Br,rqt-lcJrITeJrbHLrx c[cTeM. B xypce E3JrararoTc, ocHoaHble ooturTI,L

apxuTeKrypHbrx oco6eHHocTet MHoronpoueccopHLtx
BbIgI-ICJII{TeILHLTX CrrCTeM, CpeACTBa flporpaMMrrpoBaHfl' B

MHOrOrIpOUeCCOpBhrX BbrqncJrrTejrhHbrx cucTeMax..

The course examines the basic technologies oforganizing parallel
computing processes in modern multi-tasking operating systems
op€rating in the CPU time-sharing mode, the basics of working
with compuling system resources. The course outlines the basic

concepts of architectural features of multiprocessor computing
systems, programming tools in multiprocessor computing systems

39 EfI TK
EA KB
BD EC

Yrecripirrer ecerreyrep
PacnpeaereH H[,le BbrtIlIcJIeIrr!
Distributed computing

5 K)?cra acurxpoH4u y.necripilrer rancbrpManap uoaeri yurix
yrecripirreu ecenreynep caJracblHAarbr reri:ri rycirirrep vex

rycinirrep 6epirren. Opqpri ecenrey rancLlpManapLlB TaparyabrH
elicrepi veu alroparuaepi xe,rripirreu. Eo,rixreu o:apa a,run
Tacrayabrrt reri:ri amoparu4epi, coxaafi-ax 6o.niareH ecenreyn€p
yurix e:iplerrer arropuruaep,ui o[raiaaugsrpyra st Knar ererin
TexHoJlorurJrap Kapacrbrp6ua,[bl.

B xypce u3nafarcTc, ocHoBHbre roHrrtlt l.l KoHuenuriH [3 o6nacrr
paclpeaereHHbrx Br,r,ll{cneHx, ajn MoAeJIx acrlHxpoHHbrx

pacnpeaereHHr,lx saaaq. npasoasrc, Meroal,l a anrop[TMbl
paclpeAereHrl pa3rHqHblx BLltltlCJlnTeJ'lLHblx 3aAaq.

PaccvarpxBarorc, ocHoBHbre pacnpeneneHHHe iulropxr\rtrr
B3ar,rMHoro HcKJrtoqeHrfl, a raxxe rexHoJlorfi u, cnoco6crByloufie
onruM rl3auulr pa:pa6oranxu x aJIrop[.ITMoB,(JL pacfl peaer']eHHllx

BLr'r ucne H r.! fi.

The course outlines the basic concepts and concepts liom the field of
distributed computing for a model ofasynchronous distributed tasks.

Methods and algorithms forthe distribution ofvarious computational
tasks are given. The main distributed mutual exclusion algorithms
are considered, as well as technologies that contribute to the
optimization ofthe developed algorithms for distributed comput!!&

I AmopHTM,[ey xeHe
nporpaMManay
A,'tropr'rrM n3au[, Il
IIporpaMMrrpoBaHxe.
Algorithmization and
programming

2 Arropr-rrMAep xeHe
IepehTeP KYpunhrMLI
AnropHTMbr x
cTpyxrypbr IaHHbrx
Algorithms and Data
Structures

40 EfI I'K
EA KB
BD T]C

(ypau4ac xyfierep
BcrpoeHHble cEcreMbr
Embedded Systems

5 Kypcra (EX 6acrapy,urtu xonxounoxexrti 6ac(apy xYi:ieciHiq
Jrorr{KrlirbrK ae}refii, oHbrI{ KypbuuMLI xeHe annaparrr,r( KYpaMbl

oKbrrb,raAhr. Kipirripinren xyienepaiH alrnaparrbtK Kypirraapbl
ueu aeperrepai o4aey ropanrapblHa operure reHia 6oriueAi. Eacrtr
enri:y - urerrapy (ypbtnrunapbt, xipirripi,rrea ur.rrpoxyfie,T epaiu
rir6erri r.rurep$eilcrepi rapacrttput,rran. eurily - lublrapy

I Kourtrcrep,rir
xyfienepAiH
yfihrMAacrbrpblnybr
xaHe KYPblnHCtl
ApxHreKrypa fl
opfaHl{3arIuq
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(ypblnrblnapblHbl( [porpaMMarrbrK MoAeni, UAR]' ri36exri
acxHxpoHrr,r HHrepoerci rauaHarH. VHDL opracurua KypaM.[ac
xyienepiuiH annapa rrbrK KlpanaapbtH a:ip,rey xyrer e acu prr,raasr.

B r.ypce l:ylarcrc, rtorfi'lecKHF ypoBeHb cHcreMbr ylpaBJreHx,
MHor-oKoMnoHeHrHoi CBC. ee cTpyr(rypa, annaparHbrfi cocraB.
Oco6oe sHrllaHre yAerrerc, a[naparHLrM cpeAcrBaM x y3JraM
o6pa6oTxx AaHHbtx BcrpoeHHr,rx cHcreM. paccuarpaaarorcr
6a:osrte ycrpoficrBa BBona-BLraoA4 nocreloBarenf,Hlre
NxrepQeicrr BcrpoeHHbrx Ml.lxpocHcr€M. AHarx3ypyec,
nPorpaMMHa, MOAeIb yc.r?oficTB EBOAa-BbrBoaa,
nocreAoBarenbHbti acunxponuui tlHrep0efic UART.
Ocyutectslrercr pa3pa6or(a afiflaparHbrx cpercrB BcrpoeHHbtx
crcrell ra VHDL.

The course studies the logical level ofa multicomponent SHS control
system. its structure. and hardware. Special aftention is paid to
hardware and data processing nodes ofembedded systems. The basic
input-output devices, serial interfaces of embedded nricrosvstems are
considered. Analyzed soflware nlodel of input-output devices, serial
asynchronous interface UART. Development of embedded hardware
on VHDL is underwa

KOMnLloTepHbtX

C HCTEM

Architecture and
organization of
computer syst€ms

2. Anroptru4ey xexe
nporpaMMaJray
A,'r ropHTM fl3allt.rr H

nporpaMMlrpoBaHue.
Algorithmization and
programming

3. A,rroprdrnaaep xane
-repexrdp xyp u,.,r urrv ur

AnropxrMbr H

crpyxryPH naHHL|x
Algorithms and Data
Structures

.1 I BN TK
6N KB
BD EC

Po6ororexutxaauK xyie,repairr
arroprlruaepi xeHe t1ypbtnucbr
Apxurexrypa H anropxlrlbt
po6ororexarvecxnx cucreu
Architecrure and algorithms of rohotic
systems

-5 xyiierepaix apx{reKrypacbrH xeHe arnaparrbtK
uelxlM,qep.(lrt epexrue,rixrepiH :epmeili. [Iau ceucoprr,rrl
xyienepniH, xerexrepaitt cepBonap.ubrH xeue ceHcopraprf,tH
ryplepi MeH xoHcrpy r urirc btH (apacrhrpaqhr. po6orrbt11
xyierepain uu@pnurr< x?He AHzlrrorrrr( aepexrepin slueyniH
a.nropuruaepi uer aaicrepiue epexute xeqil 6oaiaeai. po6orrur
xyielepai 6aorapyra apHanraH eprypni annaparrux xaue ecenrey
naarQopuaaapsr (apacrbtpbuaAbr: Arduino, Raspberry, LEGO
Mindstorms F/ucation EV3 xaHe r.6.

B xypce lry,ratorc, apxurexrypa po6orotexnu,recxux clcreM tr
oco6erxocrr afinaparuLrx peIUeHuii.,I|xcuuunHa paccMarpxBaer
8t-r.ubr x ycrpoficrBo ceHcopHbtx cttcreM! rcnoJ,rHlrerbHbrx
MexaHu3MoB, cepBonpxBonoB H larqnxoa. Oco6oe sHai{aHre
yAeJ'rrerc,{ anroprMaM x MeroAaM o6pa6orxu urQpoaux N
aHilJtotoBbrx AaHHbtx po6ororexutvecxtx cticreM.
PaccuaT puearorcr pa3nuqHbre anruparHlte l-r Bbtg HcJ,r areJlbHEre
uar$opurr !,nc ynpaBreHn, po6ororexHrvecxuMu cucreMaMrr:

LECO Mindstonns Education EV3 H

Kypc po6orrur

Arduin Ras be r ue.

Ko rv I rrorepa ix
xyfie,repairt
yfiuturacrrrprltyrr
xeHe (Ypbrnuc6r
Apxxrel(rypa E

opfaHx3autts
KOMnbloTepHblx

CHCTCM

Architecture and
organization of
computer syStems

2. ArropHrMAey xaHe
npofpaMMaray
A,rroprruutaqlu I
IIporpaMMHpoBaru.re.
A lgor ith mi zation and
programming
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The course studies the architecture of robotic systems and features
ofhardware solutions. The discipline considers the types and design
ofsensor systems, actuators, servos and sensors. Particular attention
is paid to algorithms and methods for processing digital and analog
data ofrobotic systems. Various hardware and computing platforms
for controlling robotic systems are considered: Arduino, Raspberry,
LEGO Mindstorms Education EV3 and others.

3. Anropr.rrMAep xaHe
,u.epexTep KYphlnblMbl
A,rroprruu r
cTpyxrypbr IaHHblx
Algorithms and Data
Structures

42 EfI TK
EA KB
BD EC

3D rpaQrxa
3D rpaQuxa
3D graphics

5 Kypcm yue-nurelrai uoaerraeyaiu Herisri ryciHixrepi,
o6rexrinepai Moaenhrey eaicrepi. nuryalN3au[rnay xeHe
aHxMaull, Tacinaepi oKbrrbrna4rt. O6r,exri,repuen xypri:iaerir
onepaul.rrrap,[br (6ypuusrcrap, opbru ayHcrbrpynap, uacurra6ray,
To[Tacrbrpy xeHe r.6.) Me(repy xeHe (onaaHyra, coHUMeH Karap
aHrMauHrra aca Ha3ap ayaapbrnaJlu.

B rypce r3yqaorc, ocHoBHble noHrrrr]q rpexMepHoro
MonenllpoBaHhr, Meroabr Moaelr!{pogaHrlr o6'bexros, cnoco6rr
Bx3yanu3auxlr l,r AHHMauur. Oco6oe gHnuaHne yaenrerc,
x3yreHxrc u npxMeHeHxrc onepauui c o6'uexrauv (noaoporrr,
nepeMeueHxr, vacurra6upoaanae, rpyonnpoBKa r ap.), a raxxe
co3aaHHrc aHI{Mau}tH.

The course studies the basic concepts of three-dimensional
modeling. methods for modeling objects. methods of visualization
and animation. Panicular atlention is paid to the study and

application of operations with objects (turns, movements, scaling,
groupinq, etc.), as well as the creation ofanimation.

I nporpaMManap,[hr
a:ipneyaiu nypa,r-

cafiMaH,aapbr

HHcrpyMeHTanbHbre
cpeacroa pa:pa6orru
nporpaMM
1"ools of program
development
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Aparac. TonHKThrpbrnraH xeHe
BHpryarAbr rubrHafi brnbrK

CueutasHar, AonoJ,lHeHHa, H

ElrpryanbHar pearbHocTb

Mixed, Augmented and Virtual Reality

5 Kypcra Bl{pryanaLr opraJla Kojr,raHblJ'rarhrH xyie,repaix
KyphrJ'rbrMhr- cxrarraMarapbr xaue ryp-nepi Kapacrbrpbrnaahr.

Apanac. TonblKr brpb!rraH. BHpryanabr rx brHaibrn brKTbr Kypy
r(e3e(Aepi, urbrHaibrnuKKa xa(brH.[araH xage (oJraaHyurbr

ralranraphrHa cai. o6r,exr o6pa:aapuu Kypyr4 oftbrx
Ko3riulrKbl uraphr Haa o6'uexrirepai Bx3yan H3auHrnayrurn ruiuai
KypanaapuH Tartaayra aca Ha3ap ayaaprJnraH. AxHpaMac
6afirasrrc opHary apKhubl BnpryaJubr urbrHafibtrbr(
HHcaHrapbrMeH e3apa ic-apexerrep xy3€re acbrpbrnaau.

B Kypce paccMarplBarcrcs crpyxrypa
pa3HoBIjIHOCTX CtICTeM, r C IO,'t b3yet\t btX B

xapar(eprcruxr x
BupryanbHoii cpe.qe.

Anrop{TM.[ey )KaHe

n porpa M M aJr ay

AnropHTMU3aul-t, r-r

nporpaMM poBaHue

Algorithmization
and Programming

2. nporpaMManapAhr
erip,reyain rypar-
cafiMaH,4apbr

h Hcrpy Me HTan bHhte

cpeacraa pa:pa6orxu
nporpaMM
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Oco6oe rnurlaxr.re yAentercl paccMorpeHloo 3Ta[oB nocrpoeH[,
cMerraHHofi , IoIIorH€HHofi , BxpryanbHoft peajrbHocrE, co3AaHrrrc
o6pa:oa o6T erroo, MaKcaMarrrbHo npt6arxeum,rx K peanbuocrlr r-r

orBeqaloulux oxrlAanrlrM,no,'rb3oBarerr, Bbr6opy omuManblbtx
cpencrB Bn3yan[3alljdl/ o6beKroB Ha flrpoBoM ,[BnxKe.
Ocyruecralrercr B3a[MoAeficrB[e c o6,,ertaun srpryalraofi
peiijrbHocTu [yTeM ycTaHoBt(r, Hepa3pbrBHor-o coearrHeHl-lr.

HHcrpyMe HTarr, HLr e

cpercraa pa:pa6orxu
rlporpaMM
Tools ofprogram
development
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R-i nafiAa.nasarua aepexrep.ui rar4ay
Ana,'rul Aatuux c uc[o,,lb3oBaHueM R

Data Analytics Using R

5 Kypcra xexe fiaKerrepre xraam?L]rmH geperrep.qi orlqey

Qyxxuuuapuru4 yJIKeH xllbtHTr,rrbrH K+pafiTbrH, aepexrepai
cmrlrlrcruxzllrbrK Ta,'lAay xaHe Brryanr3auurJrayAbr( R xyfi eci
oKLrrHra,[br. Ecenrey.nep xypri:y rrypanaapbr: cbr3brmbr xeHe
xzlllnbrraHr ar cbr'thrKtbt Molelblep. cbtf htKTbt evec perpeccueri
Moaenbaep: :rcrepuuexrrepli xocflapnay, ya(brrrbr( (arapJraprbr
rirnnay. napaMerpriK xaHe napauerp,rix eMec KraccflKeLrhtx
Tecrrep. 6ai{ecoB cmrr,rcrHKachr. x,racrep,'r ix rzrJ,lray xeHe
aeurefi;tecripy aaicrepi oKrrrulaar,r.

B rypce li3yqaercr cxcreMa crarxcrl-tqec(oro aHar[3a u
Bn3yilJrfl3aurx .[aasux R, xoropa, coa€pxltr 6onbuoi Ha6op
t$ynxqufi o6pa6orKr IaHHbrx, co6paHHbrx B or,[eJrbHbre
laKerH. I43y,{arcTc, cpeAcrBa BbtIIonHeHH, pacqeroB: rlHeirHbre {
o6o6ueunbre ruHe Hbre MoAerlr, Herl{HefiHr,re perpeccroHHbre
MO{efli, IIiraHxpoBanre 3KcrreP}lMeHTa, aHaJrfi3 BpeMeHHLTX prloB,
xraccuqecKlle napaMe'Ipuqecx{€ r.r HerrapaMeTpaqecKre TecThl,

6afiecoscxar crarrcrl{Ka. KnacrepHuI aHzIJu-r3 r Mero,lht
C I'JIIDI( TBAH T 

' 
.

The course studies the system ofstatistical analysis and visualiztion
of R data, which contains a large set of data processing functions
collected in separate packagcs. The means of performing
calculations are studied: Iinear and generalized linear models,
nonlinear regression models, experiment planning, time series

2. Alropuruaep xese
IepeKTep KYpbrnhrMhr

ArfopHTMbr r-r

cTpyxrypH IaHHblx
Algorithms and Data
Sffuctures
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The course examines the structure, characteristics and t)?es of
systems used in a virtual environment. Particular attedtion is paid to
the consideration of the stages of building a mixed, augmented,
virtual reality, creating images of objects as close as possible to
reality and meeting the user's expectations, choosing the best means
of visualizing objecs on the game engine. Interaction with the
objects of virtual reality is canied out by setting the inseparable
connection-

l. Arroprruaey xetle
nporpaMManay
Arrop[TMH3arIH, t-t

IIpofpaMMupoBaHxe
Algorithmization
and Programming



analysis, classical parametric and non-parametric tests, Bayesian
statistics, cluster analysis and smoothing methods.
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Yn(eH .qepeKrep
Eorbtulle ,{aHHLIe
Big Data

5 Kypcm xypuruuabrK xeae (ypbrnbrM,qbrK eMec yrreu xe,reu.ueri
AepeKrep!,i ott,(eyAiq recirAepiHiq, r+?an-cafi MaH.{apbrHLrE xeHe
aaicrepiuin xfibrHTbrKTapbr xeHe arbrHaruH xarrxelepain cax
anyaH.[br-HHa. repexrep ropuu 6acrapynhrH aacrl?ni xyEenepiHiH
6alauarapr,rHa 6on xetri:y oru,rrrrnaarl.

B xypce uayraercr coBoKynHocrb no,[xoaoB, aHcrpyMerrroa t-r

r.reroaos o6pa60rx[ cTpyKryp[poBaHHhrx r.r HecrpyKfypfipoBaHHbrx

AaHHHx 6orblxr.rx oobgMoB x 3Haqr{TeJrbHoro uuoroo6pa:rr ,a,rr
noJryqeHli, Bocnp[H[MaeMbtx qenoaeKoM pe3ynbTaToB,

arbrepHarfi BHbrx rparlq[oHHbtM clrcreMaM ynpaBreBx, 6a3aMH

.{aHHbtx.

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

Ar ropr.rruqep xexe
AepeKrep (YpbubrMbr
Arroprruur r-r

cTpyrcrr?br aaHHbrx
Algorithms and Data
Structures

2. fl porpar'a nra,rapax
eriprey.qiu Kypan-
cafiMaH,qapbl
14ucrpyueHrarIrHre
cpe.[crBa pa3pa6orxl-t
nporpaMM
Tools ofprogram
development
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llporpavuaray rir4epi 3: Go
-fl 3brKx nporpaMMxpoBaHH, 3 : Go
Programming languages 3: Go

5 IIau :auanayN 6a apnaua.nay rini - Co ririH ue4repyre apearrau.
6ar rap.nava-nay riliuin cranaaprrur laeuerrrrepi. coHhrMeH Karap

opra( aiiHbrMarhurapu 6ap nap;rnnenrru ueurepireai. Co ri,'rixiH
eprypri ca,rarapaarLr (oJraagbrc;l Kapacrupuraaur: rpaSaxa,
uo6lurr.{i Kocuuruanap, MarulHaJrbrK oKstry, xon arsrr,rnlrlttr<" ge6-

6errep napcurri.

,{ucurn,ruaa fiocBrueHa lr3freHr{ro coBpeMetHoro r3brKa
lporpaMMupoBaHr{r Co. l4:yvalorcr Kar( craaAaprHbre sreMeHTbr
,3brxa rrporpaMMrlpoBaHlla, TaK r{ naparuerfl3M c o6uuull
rrepeMeHHbrMr,r. A TaKxe paccMarpr-rBaercfl npruererre Go a

pa3rxqHhrx o6.racrrx, raxrx xaK: rpaOHKa, rvo6rorlurte
flpuroxeHrlr, Ma[r-rHHoe o6yvenue, MHorofloroqHocrh, flapcrHr
ee6-crpaHuu.

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

4',7 KN TK
NA KB

Blpryan,{ay r€xHoJrorurrapbr
Texnororlru BxpryaJrx3aulrx

5 Kypc arprya,uanabrpyabr{
Kapacrbrpaabr. B pryanabr

apxflTexrypachr MeH

OPTAJIAPAA, BIIPTYAIAI,I

etrlcTeprH
opTaaarr,r

Kovnrrorep.rir
xyfie.flepai{

I

l. Arropuruaey xeae
nporpaMManay
Alroprrua:auru lr
fiporpaMMr-rPoBaHrje
Algorithmization and
programming
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PD EC Virtual ization technologies xeJ, nepa€, Br,rpryaJrAbr opraAa caffiayAaru xaAru 6acKapy
vecelelepi xaH-xaKTbr (apacrblpbrrarbt. Brprya,turr
Marur-{HaJrapALr xocnapnay :eprreae4i. Blrpryanrbr opraaarhl
Mr.rrpaun, xeae cqanurorrapra, Bxpryangu ra6arrapau 6acrapyra,
coHAai-a( caH.(brI( KpHMr-rHalJrr-rcrl,lKara epeKlUe Ha3ap ayAapbrnarbr.

B rypce paccMarpaBarorcr apxr{reKT}?Lt u MerorLr
Bupry:rnx3au[fl. Iloapo6xo rr3yqarcTc, Bolpocbl ynpaBJreHr.r,

naMrTr,ro B BupryanLHhrx cpeaax, ceTH B B[rpTyanbHblx cpe.qax,
xpaHeHxr B BrrpryarbHbrx cpeAax. I4ccneryerc, rrJraHfipoBaHr,re
BapryanbHltx uaurrx. Oco6oe BHI{MaHHe ylerrerc, Mltrpaut,ru r-t

cHaIrlIoTaM, yrrpaBJreHr-.Io BrlpryanbHbrMr,l cJtorME, a Taxxe
ux$poBoi r(pHMrrHanrcrr{xe B BxpryalbHllx cperax.

The course examines the architecture and methods of virtual ization.
The issues of memory management in virtual environments,
networks in virtual environments, storage in virtual environments are
studied in detail. The planning of virtual machines is investigated.
Special anention is paid to migration and snapshots, management of
vinual layers, as we ll as digital forensics in virtual cnvironments

yiGrMAacrErphuybt
xeHe xYpr,rJ'r rncLr

Apxnrexrypa H

opfaH r{3arl}r,
KOMIbrcTepHbrx
cucTeM
Architecture and
organization of
computer systems

KaQeapa oruprrcrr H,aa (apacrbl
PaccvoTpexo x yrBepxaeHo ra
Considered and approved at th
KyHi / Aara / date /.OZ

,lltocerees K.A.
(ArLr-xoHi/OrlO,Name)

puu4u xaxe 6exirir.ui
:lacelaxru xaSeapu
L, mceting of the
2O22 xarr,zlla /

departme
llpo'r o

(no,rn Br/signature)

nt
tWdt& 7

(,[arrlqHi/da1e)

{D EHy 708-01-19 Kara,ror.qucuNn.nHn rro o6pa3oBarenbHofi nporpaMMe. l43AaHHe BTopoe


