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Eoerrey lro4en4epi xoHe
onapabrr{ rypAeniri
Bbr.{rcrutearurIe MoAeJrrr t.t

HX CJIOXHOCTb

Computational models and
complexity

5 fleu op rypni ecenrepAi meryre apHanraH
a,rropurnaepaiu ecenrey MoaeraepiH 3eprreyre.
anropnrMAep reopuechr AilMybrHbrH Heri3ri
6arurrrapuH rycinaipyre: nporpaMMirnay FtriH
6i-niruli xoHe npaKrr.rKanbrK Aarabrnapasr
KanhrnTacTbrpyfa xoHe npol-paMr'aalay ri.niu orcy4sr
xanracrbrpyra 6arurraaran. flas [paKTrrraAa
r(oJraaHb[rarbrH ecearey epeKrr]eniKTepiE (Trropuu,
flocr uaurunalapsr, perypcunri $ynrcqurlap, Mapron
(anbrlrhr aaropurugepi xeHe r.6.) 3eprreyre
uyr.axintix 6epegi.

.{ucqun.luua HarrpaBneHa Ha H3) reuue
BbFII.rcrHTeJrbHbrx MoAeneii aJrropLITMoB Ars pemeults
pa3flnr{Hr,x 3aaaq, aaeT flpeacTaBneHr,re H [oHI{MaHIre

A,rropulugep reopurcu
TeopNr a,rroplrruon
Algorithms Theory
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ocHoBHlrrx r{anpaBneHrr pa3B:dTlll TeopuH
iurropr.rrMoB; rfopurupyer sHaHus. a flpaxruqecrrre
HaBbrKI-,l AJr' fipofpaM M HpoBaH a s u na'tuHe uleto
H3f{eHHq r3btKoB nporpaMMr.rpoBaHr4r. !,ucqulluna
Iro3BOIrrT U3yqrrTb npuMeHqeMbre Ha npaKTr..rKe

BbIqI{ctrI{TeJrLHbIe Mo.rrenll Lt ax oco6eHHocrl4
(rraatlluHsr Tlrcplrura, flocra, pexypcnnHsre rf yurqnu,
HopMarbHbre anropN$uu Mapr<ona u gp.).
Discipline is aimed at studying computational models
of algorithms for solving various problems, giving an
idea and understanding of the main directions in the
development of algorithms theory; formation of
knowledge and practical skills for programming and
fuilher study of programming languages. Discipline
will make it possible to study the computational
models and their peculiarities (Turing machines, Post,
recursive functions, normal Markov algorithms, etc.)
applied in practice.

Tannay 6o uHura xon.rnonerrrep / Ko*rnoneuru no nu6opy / Optional Components
2 tsI] TK

BA KB
BD EC

Ey-n4r,rp NNsrn
Heqerroe usoxectno
Fuzzy set

5 Eylgup xr.rbrHAap.4r,rq MareMarlrnilJrbr( reopfiscbr-
XIlLIH.D,apAbIq KnaccI.IKil.JIbt( TeOp[flChIH],Iq
xa;rn[,rnaHybr 6o:rrn ra6nuragu. Ey;rgsrp )K]rblH xeHe
6y,'raup (arr,rHac yrbmAapr,r ryxr,rpbrMAanaAbr,
6yrqslp xulru4apAbrrl cunarraMirnapbr cr4flarraJra,qrr.
By,rasrp xr.rbrHAap.qbrq a,rre6pacun \!?y yurin
onepaTopnapAl,rrl aKcrroMaTr.rKaJr6r( cr4[aTraMacbr
xane 6y;r,qrrp caHHbrr{ TyciHiri euri:i:regi. Ey-;uHp
yrLtll.4apAbr $oprlaarusaqrunay aAiM ofi-opiciu
uroAe:rAeyre (a6i:re, ri annapar 6epe4i.
MareNra'ru.{ecra{ Teopls Heqerru{x MHoxecrB
{Brserc{ o6o6uleHneM rnaccuqecrofi Teopuu
MHoxecrB. @opuynupl,rorcs floHrrlt, HeqerKoro
MHOXeCTBa Il HeqeTKOtO OTHOUIeHTI', OIIHCbIBZIIOTC'

xapaKTepucTI.IKI.I HeqeTKr{x MHoxecTB, BBOASTC'

a(clroMaTltqec(oe onllcaHlte onepaTopoB I.flg,

O EHy 708-01-19 Kara,ror AlrcqunJraH rro o6pasonare:rsnofi nporpauue. I4s4auue nropoe



frocTpoeHbr zrnre6pbr HeqeTKI4x MHoxecTB r.r rroH{TLe
HeqeTKofo qucna. oopMaIt3arl[, HeqeTKux noHrTfifi
aaeT a[[apaT, cnoco6H],rfi MoAenr.rpoBaTr,
geJIoBerrecKr.re paccyxAeHrrr.
Mathematical theory of fuzzy sets are generalizations
of classical set theory. The concepts of fuzzy set and
fuzzy relation are formulated, the characteristics of
fi.zzy sets are described. We introduce an axiomatic
description of operators for constructing the algebra of
fuzzy sets and the concept ol a fvzy number.
Formalization of fuzzy concepts gives a device capable
of modeling human reasoning.

3 Bp,rArrp roruxa
HeqerKa-s rorflxa
Fuzzy logic

5 Kypcra 6y,rasrp xr.rbrHAapAr,rr{ reopurcbrHa xeHe
6yrar,rp :rornxara (brc(ama xipicne 6epine4i, 6y;raup
oruleugep4iE Herigri Knacrapbr cr{narrararbr,
JrrrrrrBrrcrurilJrr,I( aiiurnaalrr a(u(ar $brMhr
Kapacr brpbuaabl- oHbrH seririuae aHbrK eMec
Jrr{HfBrrcTrrKnJrbr( norrrKa (Ypbrna.{br, TyxbrpbrMHbrri
KoMnojnuugnbrK epexeci - )KybrKTitrfaH
nafisrvaayrap reopurcbrHblH 6acrtr ryciniri
(apacrr,rpbualbr. Xa4rru4arsurau ecenreyJrep
'r eopHrcblHbl11 npuuuunrepiue Her i:4erreu 6ytr4stp
capanray xyfieciniq Nplrrcr,r cufla'miura4r,r.
B rypce Aaerc, KparKoe BBeAeHr{e B reopuro
neqerrofi JrorLIKIr, ofllrcrrBtuorc, ocHoBHrIe Klraccbr
HeTIeTKIIX MeP, paCCMaTprrBaeTC' [OHSTr4e

JrrrHfBr,rcrr.rqec(ofi neperrleuHoi rrcrxHHocrlr, na 6ase
ror:opofi crpor4Tc, HerIerKt Jlr{r{rBr4crllqecKiul
JrorLIKa, LI KOMIO3I.IUI4OHHOe npaBllno BLTBOAa 

-rJIaBHoe rlolUrrrre reopllt,t npu6luxennsx
paccyxgenuii. Onlrcr,rsaercs pa6ora neqerr<oii
oxcneprnoii clrcreMbt, ocuosaHHofi Ha npr{Hur,rflix
reopuu npz6luxeuurx srFfl,rcreHufi -

The course provides a brief introduction to fuzzy logic
theory. The main classes of fvzy measures are

Ecenrey lrogelgepi xeHe
onap.qbrli xypaeniri
Buqvcrnrenutre MoneJrrr rl
I4X CJIO)KIIOCTb

Computational models and
complexity
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BI] TK
EI KB
BD EC



described. The concept of linguistic variable of truth is
considered, on the basis of which fuzzy linguistic logic
is built, the compositional rule of inference the
main concept of the theory of approximate reasoning-
is considered. The work of fizzy experl system based
on the principles ol the theory of approximate
calculations is described.

4 EII TK
B.q KB
BD EC

flapa,uels ecenreynep
llapa,uersnrre Bbrqr4cJreHr.t,

Parallel computing

5 fles flapirJrnenr, ecelreyJrepAiq 3aMaHa].[
TexHonoragJrapbtH 3epl"Ieyre. napal,re,rsai
nporpaMManay eAicrepiH Meqrepyre, napaJurerb
anroprrrMAepAi ot1y xaHe xa3yra 6arr,rrranrau. IIan
3iuanayr{ recil4epgi xeHe flapannenb eceflTey
TexHonorlrrJrapbLx. napaJrJrenbai nporpauua,rayasrH
epexurerir<repi veH aaicrepi H 3eprreyr-e r',tyvrriHain
6epeai.

.{ncqunlr.rna garrpaBneHa Ha l43yqeHue coBpeMeHHr,x
rexnolornii napirJrJleJlbHbrx esruacleuufi, oBnaAeHI{e
MeTOAaMr.r flapaJrJrenbHoto npofpaMMupoBaHns,
rr3)AeHlre r.r HarlllcaElte napajrJre-]IbHlrx anropl4TMoB.

,{ucqun:runa no3Bolrrrr paccMorperb coBpeMeHHbre
Iloitxo,Il[,I ].r TexHoJrof HH napannen bHbtx ntr urcleH Hfi ,
cnerlu<f uxy u McroAr,r [apannenr,Horo
rIporpaMMr.rpo BaHr.rq.

Discipline is aimed at studying modem technologies of
parallel computing, mastering the methods of parallel
programming, learning and writing parallel algorithms.
Discipline will allow studying modem approaches and
parallel computing technologies, specificity and
methods of parallel programming.

Ecenrey rr,roge:rgepi xoue
onapAbr{ K\?.qeniri
Bsr.{ucrlrtemHlre MoAenrr t.t

IIX CJIOXHOCTb

Computational models and
complexity

5 EII TK
EA KB
BD EC

Byn,ru ecenreynep
O6raqnrre Bbrarr,rcJreglu

Cloud computing

5 IIen 6y:rrrrr ecelreynep rypanbt rycinir<repai
ecenreyiur pecypcrapra 6apnsrr< xepre xeHe
rqrafilu xeninix 4arrmayAbr ycbrHy.ur,rq 3aMaHayr.r

4ypa,rsl perin4e (aJrLrrrracrbrpaArr. flaHai Meqrepy
6apsrcrru4a 6ac4apy xeue a(naparrbr( (r,r3Mer
KOpCeryAlrI or{rar{nr,r, uapa,lnenb, ecenTey

Ecenrey MoAenAepi xeHe
onapAbrrl KYpAeJriri
Brrquclure:mgue MoAeJrIt u
r4x croxEocTb
Computational models and
complexity

O EHy 708-01- 19 Karanor 4lrcqu[.]1r{H no o6pa:onareasnofi nporparurrae. tr4:ganr.re r.ropoe



npoqecrepiH yiiurugacrupy e4icrepiu (onaaHbln,

GRlD-rexuolorurrap crtrIKTLI ltgHoBaurrtJlbl(
TexHorrofr{rJlap xY3ere acblpblnaAbl.

{ucqun.:urna r}ropulrpyer npeAcraBJreHrrt o6

o6ra.rgsrx Br,Frr4cJreHLIrlx Kar< coBpeMeHHoro cpeacrBa

rrpeaocraBneHlr, noBceMecrHoro u yAo6noro

cereBoro AocTyla K BblqllcJrrrreJrbarru pecypcau. B

lpouecce ocBoeHrl, ALIcqu[nI'IHbI peanu3ytoTcs raKlte

IIHHOBAUI,IOHHbIE TEXHOJIOTI}I (AI( }ICIIONb3OBAHIIE

MeroAoB opraHl,I3aql{u OnTI'IManbHErX, UapaJrllellbHbx,

BLrqucJrr.ITeJIr,HbIx UpoqeccoB yfipaBneHlt, rt

r.rnif opuaquouuoro o6clyxunauur, GRID-
TexHonorl,tlt.
The discipline forms the idea of cloud computing as a

modem means of providing widespread and

convenient network access to computing resources. In
the process of mastering the discipline implemented
such innovative technologies as the use of optimal
methods of organization, parallel, computational
processes of management and information services,

GRID{cclinolo
/ Semester 22 ceuecr / 2 ceuecr

XOO rorrnoneHri / BY3oscxrfi rounouenr / Universi com onent

nr,luueAuigrx cpeAcrB 11xc[o.]rr,30BaHz e Mv

5KII
xooK
NA BK
PD UK

llporpauua,rsr6 (irMTaMaHbrIr

TexHonorfisnapblH Ta44ay

Bu6op rexuonoruu
nporpaMMHoro o6ecueqeEI,l{
Technology selection of
software

6
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flenAi oxy 6apr,rcr'ru4a uylr,rlrMeAlrrJrr,r( (YpanAapALI

(onAaHy Neue fIK, s:ipney re:in4e seprrey reciniu
(OnAaHy CII,(TbI IIHHOBaIIIITJILI( TeXHOJIOIfi{nap

xy3erc aclrpbrnaAu. flan rananrapAbl TanAay xeue
xoaray. IIK NeHe CASE r<ypanaapsrH a:ip,rey

e4icrepin 6ipnecin (oJrAaHy, oq,qey xoHe (onAay
qpanAapbrll 3eprrey, xo6alay ne:eqiuirl
eperuenirrepi, OOfI xyfielepiniq uogensgepi uen
Mer-pnKacbrH icre aculpyast Kavravacstg ereri.
B upoqecce r{3yr{eHllr alrcq}lnnlrHbl pezrnl'I3)/Iorc{

TAKIIE IHHOBAIII,iOHHI,IE TEXHOJIODII KAI(



l.rc[o,lb3oBaHr4e r{ccneaoBaleJrbcKoro IloAxolla npa
pa3pa6ore fIO. Aucuurrr.tua o6ecnequsaer perreHHe

olpeAeneHHbrx 3a.(aq B pa:pa6orxe rIO - aHalug
'rpe6oeaurlfi u KoAI{poBaH}re, coBMecrHoe

npuMeHeHr.re MeroAoB paspa6orru IIO u CASE
cpegcrB, n3yqeHr.re cpe,qcrn paspa6orxrr I.I noAAepxKrr,

oco6ennocru 3Tarta [poeKTrrpoBaHlls, MoAerI] u
Merpr4Kl4 peanr.r3arluu OOfI cucreu.
In the process of studying the discipline implemented
such innovative technologies as the use ol multimedia
and the use of research approach in the development of
SOFTWARE. The discipline provides the solution of
certain tasks in software development - requirements
analysis and coding, joint application of software
development methods and CASE tools, study of
development and support tools, design phase features,
models and metrics of OOP slm lementation

Tanaa 6ofiunma xoMrroHerl're / Kounorrerrrnr no nrr6o to tional Com onents

7 BI1 TK
BA KB
BD EC

Ilporpalrua,ru4 KaMTiMaHr,r
6ac4apy
Vlpanleulre nporpaMMHbrM
o6ecneqeuueu
Software management

llan4e nporpauManr,I( (aMraMa xounoneurrepiuirl
xeHe apxr4re(rypacllHr,Iq nerisri QytxqrloHanAr,I(
uyr'r riu4ixrepi. KoM floHeHfiep.l i I erapa speKerlecy
e4icrepi xeHe npoqecrepAi yfiblMAacrbtpy

$opruanapu, flporpaMMaJrbrr( KaMTaMaHr,r 6ac4apy
a4icrepi ueu reeerl4epi oK6lrr,rJr4qbr. Cyneprusop
i[1'nxquxrapsr xeue 6ac4apy Syuxquxcrru4arrr
xovnoHeutrepairt ojapa apeKerrecy rscinaepi
(apacTr,rpr,uraAbI.

B ANcqun:rune rr3y^ialorc, ocHoBu6te

$yuxquouamnue Bo3MoxHocrr{ (oMnoHeHToB 14

apxr-rreKTypbr rrporpilMMHoro o6ecuevenux, ueroqu
n:auuogeiicrnur KoMnoHeHToB u tpoprurr

opraHH3arlulr npoqeccoB, MeToAbI II 9TaIrEr

yrlpaBneHlr, [porpaMMHoro o6ecueqenus.
Paccuarpunarorcl (fyHrqrlra clrflepnll3opa u cnoco6sr
neaauo4eiictrltl KoMloHeHToB B

flporpauua:ru4 (ilMrzuaHbrH
TexHoJIOrUsnapbrH Taqaay
Bsr6op rexl{oJroruu
rporpaMMHoro o6ecne'{eHut
Technology selection of
software

<D EHy 708-01- 19 Karanor aucqurrJrrrH rro o6pasonare.nsuoii rporpauue. I4:ganue nropoe

5



yrrpaBneHr.tr.

The discipline examines the basic functionality of
components and software architecture, methods of
interaction ofcomponents and forms of organization of
processes, methods and stages of software
management. The functions of the supervisor and
methods of interaction of components in the control
function are considered.

8 BII TK
BA KB
BD EC

llporpar'anaa,rlr4 (aMTaMaHbr

Tpancnquurnay sgicrepi
Mero.qr,I TpaHcirsrl!{}r
rrporpaMMHoro o6ecneseHr.r.f,

Software translation methods

5 fleu nporpaurvra,ray riniH .rreKcr.rKaJrr,r(, cusrarcucrir
xeHe ceMaHTrrKaJIbI( TanAay I(OAbrH xacay
AaralmapbrH (anr,rrrracTr,rpyfa, TpaHcnf,Top q.py
e4icreueciu Meqrepyre 6arrrrranrau. TpaHc:rxqunray
rereruepi. o6r,ercri,rir MoAynbnepai K,{py enicrepi
MeH KypbrnbrMAapbr. a6corrcrrir Monynb,[ep.
a6cornorrir xene canbrcrbrpMaJll,I aApecrep

YrbrMIap6r (apacrbrpbrnaAr,r.

{ucqlrmruna HanpaBneHa na $opuuponauue HaBbrKoB
paspa6orxu r(oaa nercuqecKoto, cr.rHTarcr{qecKoro }r

ceMaHTr.rqecKoro alJu t:3a s3brxa nporpaMMr.rpoBaHllr,
Ha BJraAeHr.Ie lrerogaxofi flocrpoeHr4q rpaHcnrropa.
Paccuarpunaorcr STalLI TpaHcrsqult, Mero,qbr
[ocrpoeHus r.r crpyxlypa o6rexrnrrx uo4ylefi,
rroHsru,t a6co:norsrx uo4y:reft, a6colrorsrx r.r

oTHOC[Tenr,HLIX aApecoB.
The discipline is aimed at developing the skills of
developing the code of lexical, syntactic and semantic
analysis of the programming language, to master the
technique of constructing the ffanslator.
The stages oftranslation, construction methods and the
structure of object modules, the concepts of absolute
modules, absolute and relative addresses are
considered.

Ti.n4ep MeH aBroMarrap
reopurcbr
Teopux r:srxon It aBToMaroB
The Theory of Automata and
language

KII TK
TIA KB
PD EC

OHgipicrix rporpaMMirnay
Ilpourrul:lennoe
nporpzrMMr.IpoBaHr{e

5 llsn en4ipicrix rscinrepge [paKrrrrirnbr(
Ta[cbrpManapAbr Ilelry yurin Java nporpaulramr4
rininAe eHAipicriK nporpaMMarayAbtq

flporparralra:rrr4 (aMrztllaubtrl
TexHoJIOr[rJIapbrH Tal(Aay
Brr6op rexuoJror[[

O EHy 708-01-19 Kara,ror 4ucqannr.rH rro o6pa:oearearuoit nporpanne. I4agauue rropoe
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Industrial programming TexHoJrorvflcbrr{ 3eprreyre 6arurralran. flan
TaparbrnraH rtyiierep4i oqey rexHorortlf,cr,rH,
(ocLrMuanap apacbrHAa AepeKTep turMacy.{br xy3efe
acbrpy eAicrepiH 3epAeneyre rrayrvrxiH4ir< 6epegi.

.{ucquruu.rna rraflpaBneHa Ha It3yqeHue rexHoJrorr{u
npoMr,rrxJreHHoro nporpaMMrrpoBaHr4.f, Ha sgrrre Java
4:u 4a,rsueiiurero perrreHus flparTlrqecxux 3a.{aq
npor{3BoAcrBeHHbrx lpeAnpr{rrr4fi. lucqulmlna
no3BoJILIT x3) rlrrr, TexHo:Iorau pa3pa6or(I.r
paclpeaeneHHbrx clicTeM, MeroAr,r peanr.r3aurrH

o6MeHa AaHH6rMr4 Mexly npuJroxeHr4rMl.r.
The discipline is aimed at studying the technology of
industrial programming in the Java language for
further solving practical problems of industrial
enterprises. The discipline will allow to study the
technology of development of distributed systems,
methods of implementation of data exchange between
applications.

l0 Java-aa XML -MeH xlubrc
xacay
Pa6ora c XML n Java
Working with XML in the
Java

5 IIsn Java flporpaMManay ririn 4o:rgaua orrrpbrn,
XML rqxarrap.!.br eHrey aaicrepiH 3eprreyr-e
6arrrrra.rran. IIes XML I1yxalrapr,rH Aypr,rcrbrrr,rHa
nporpaMMirnbr( TypAe rexcepy, XML x;pxarrrnsrq
KypbrnswbrH DTD cunarray riliu rcol4aHy apKbrnbr

cr.rnarray, XML 4yxarrapbrH Kon {agy ap(brnr,r
(orAan6aru rarrcbrpManapArr e3ipney FriH XML
ryxarrapr,rHr,rq q?L,rn6rMBrH, XSD cxeMaJrapr,rH

3eprreyre uyrrrxin4ix 6epegi.

.{ucquurNsa HanpaBneHa Ha r.r3)Arer ,re Mero,uoB
o6pa6orxx XMl-goryueHroB c rroMorrlbro fl3brra
lporpaMMr,rpoBaH fl lava. flucqr.ruuna rro3BoJrr.rr

u3yrrr.rrb crpyKTypy XMl-goxlnaeuroB, cxeMbr XSD,
yMerb rrporpaMMHo flpoBeprrr XMl-4oryrlenrrr ua
KoppeKrHocrb, orrprcr,rBarb crpyr(Typy XML-
Ao(yMeHTa c rroMorllbrc ,3bIKa olucalrrrq DTD,

O EHy 708-01 - 19 Kara,ror .4ucqurrrruH rro o6pa3oBarenr,Hofi nporpauue. I{aganue nropoe

lporpaMMHoro o6ecne.{eHr.r,
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software
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pa3pa6aTbrBaTb npHKnaAHbre 3a.qaqr4 c
rrcrroJr63oBaHr4eM XML-goryrraeHron.
Discipline is aimed at studying the methods of
processing XML documents using Java programming
language. Discipline will allow studying the structure
of XML documents, XSD schemes, mastering the
ability to check XML documents for correctness, to
describe the structure of an XML document using the
DTD description language, to develop application
tasks using XML documents.

3 celrecrp /3 ceMecrp / Semester 3
)KOO ronnonesri / BY3oncxllii rcouuoHenr / Uniyers nentcom

1l KII
xooK
II/I BK
PD TJK

IlporpauuanapAu4
cnequSuraquxcsr xene
nepn@ur<aqurcrr
Cnequ$r.rxaqua n
repu$uraque rporpaMM
Programs specification and
verification

5 llea nporpauuansr ssipley yAepiciHAe npaxrr4(anlr(
KonnaHy rl?rbrcbruaH Ipol paMManapnLr Kefceryr'liH
Ka3ipri 3avaHrbr anicHavacunrsrH Herir4epiH orlra
6arrrrralran. flan
r,raccu$uraquxcr,mrnl

cnequ<furaqru

nrylrxin4irrepiH, aHbI\Tay
MAKCATbIH

e4icix,
xoHe

ranAaybrH,
TaJra[TapLIH,yfir,ru4acrr,rpy )I(aHe 6ac4apy

nporpaMMaL'rri( (aMTaMaHr,r sslpneyArrl HEII3II
oAlcTeMecr MeH TeXHOJrOrItrCbrH XeHe OnapMeH
xEuuc icrey o4icrepiu 3eprreyre uyuriu4ir 6epegi.
flncrlrnlnHa HanpaBreHa Ha H3yqeHHe ocHoB
cospeueuuofi MeroaonorHr4 cneqn$uraqnu
[porpaMM c noluunfi ee npaKTr,rqecKoro
HcnorbjoBaHuq B npouecce paspa6orxn nporpaMM.
,{ncunn,raHa n03Bor'lr.rr lrjyqHTb cnoco6u n qe,r r
rc:raccuSn rcaqun cneqr$uxarlu ft . Meronbl Br,t.fl BreH[l.
aHaJIIr3a. opraH H3aunlr H )mpaBneH H,'rpe6oBaH r4sM t,t,

ocHoBHbre Merololro ru r.I TexHoJIotI4I4 pa3pa6orrl.r
[porpaMMHoro o6ecfleqenr.r, rr MeroAbr pa6or6r co
cuequrf uraquxrrar.r B HItx.
Discipline is aimed at studying the basics of modem
methodology for specifuing programs from the point
of view of its practical use in the process of

flporpaurua:rr,ry (aMrirMaHr,n1

TexHo-[orurnapbrH Taqaay
Brr6op rexHoJlorr4n
ltpotpaMMHoro o6ecne.reHu{
Technology selection ol
software
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softwaredevelopment. Discipline will allow studying
the ways and purposes of classification of
specifications, methods fbr identifying, analyzing,
organizing and managing requirements, basic software
development methodologies and technologies and
methods for wor with s ifications in them.

KN
xooK
iIA BK
PD UK

flporpaurua,rrr4 (aMraMaHr,t
e3ipney xene calacbr
6offrruma crau4aprrap
Craugaprrr no co3AaHrrro u
KaqecTBy [potpaMMHoro
o6ecIIeqeHx,
Standards for software
development and quality

5 Ilau4e nporpalrManbr( (aMTaMa canacsrusrri 4a:ipri
craHAaprrapr,t xaHe onapAbrrl 6araray eaicrepi, fI(
ouipnix qururi, xo6alapAtr 6acxapy recil4epi, fll(
s3ipney npoqeciniq xerily rpurepufinepi MeH
uo.ae,rsaepi lreHe arbrMrarbr n poueccrepai xeri-rlaipy
recinAepi (apacrbrprrnaAbr. fleu fll(-urrq canacr,rH
xoue rypy 6ofirrsura craH.Eaprbr 6ofir,mlla
rrporpiMMarrr,r( KaMraMaHr,r xacay xoHe fll( canaclr
6ofiunma nporpaMManr,r( (aMraMaHbr xo6anayra
nr1:urxin4ix 6epe4i.
B 4ucqxnruue paccMarpl.IBaIorc, coBpeMeHHbre
craHlaprbr KarrecrBa nporpaMMHoro o6ecne.reHr4{ r.t

r.rx MeroAbr orleHKrr, xugneHurril qurcr flO, cnoco6rr
ynpaBneHr.{s [poeKTiMLt, MOAeJTI{ r.r KprrTep[[
3penocrr.r npoqecca pa:pa6orr<u fIO u cnoco6u
ycoBep[eHcTBoBaHUr TeKyrqux [poqeccoB.
flrlcqnruruna [o3Bonrrr rrpoerrr4poBarb nporpaMMnoe
o6ecneqenue corJracHo craHAaprlM rro co3AaHr4ro r.r

rauecray IIO.
The discipline considers modem software quality
standards and their methods of evaluation, software
life cycle, methods of project management, maturity
models and criteria for the software development
process and ways to improve current processes. The
discipline will allow you to design software according
to standards for the creation and quality of
SOFTWARE.

flporpaulranu4 (aMTaMaHr,rq

TexHonorr4rJlapbtH Tar{Aay
Bu6op rexHoJrorflu
[porpaMMHoro o6ecle'reHus
Technology selection of
software

Taqq 6oiirrnura KoMrroH / Kounoneuru no rrt6o tional Com onents
13 KTI TK [eperrepai crarrrcrr4KiL'rbr( 6 flau 4epexrep4i rirnAay MoIenr,AeplH (YpylbrrI
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rr.4 KB
PD I]C

Tuuuay xeHe o4[ey
Crarucrlrqecxuii aHarrr43 tt
o6pa6orxa gaunsx
Statistical analysis and
processing of data

flpaxTr.rKanr,r( AatAbrnapbrH xoHe
acue(ri:repiniH nerisiHe 6arrrrrarrau,
Kypanbr opracLrHna vone,,riH Kypy

Teopurnbr(
RapidMiner

xln,{hrcbrHbrrl
raxipu6e:rix AargLmapr,tH, onsrq iuinge (ocr,rMruanap
(oArapr,rH 6ipirripyai 6erireai. flen OLAP
rexHoJrotnr.rrapbrH! Kerr o.r1[reM4i r<y6rap4u, Data
Mining s4icrepiH 3epr-reyre uyuxirr4ir 6epe4i.
.{ucquuuna HanpaBneHa Ha ocBoeHr.re
TeopeTu.recKr.Ix acneKToB r.r [paKTxrlecl(I.rx HaBbrr(oB
nocrpoeHlt, MoAenefi aHaJrn3a AaHHbx; 3aKpe[neHrrs
npaKTr4qecrr.rx HaBbr(oB pa6oru no flocrpoeHxro
MoAenefi B rrHcrpyMeHra.ntnoft cpe4e RapidMiner,
BKrloqzrs l.tx BcrpaLIBaHHt B KoAEI lptloxealrii.
.{ucqunnltra rro3Bolrr{T I.I3frrrrb OLAP rexno:rorlru,
MuoroMepHr,re ry6r,r u lrer:o4sl DataMining.
Discipline is aimed at mastering the theoretical aspects
and practical skills on building models of data
analysis; consolidating the practical skills on creating
models in RapidMiner environment, including their
integration into application codes. Discipline will
allow studying OLAP technologies, multidimensional
cubes, Data Minin methods.

t4 KII TK
nA KB
PD EC

Y.nreu 4epexrep4i 6ac4apy
Yrpaueuue 6onrruuura
AAHHbIMI,I

Big data management

fleH yrxen AeperoepAi yfir,tMAacrbtpy e4icrepin, ep
rypli rscir4epAi, oqney (ypanAapbrH aepmei4i.
I(ypsurr,lu4alran xeHe (ypbrnbuAaJrMaraH AepexTep,
MareMaruKanbr(, yn(en Aepemep.ui erlAeyAir{
nporpaMVirnbrK NaHe ruivai TacinaepiH. ynKeH
gepeKrep4i ca4ray recil4epin 4apacrupagu.
Apuafi sr nporpaMManbtK KaMraMa ynreu 4eperrepai
6ac4apym apualrau.
.{ucqun:ruua uccneAyer Mero.uhl opraHr43aqu[
6omrmlx AaHHr,x, uuoroo6pasuue rro6o,qbl,
r.rHcrpyMeur o6pa6orru. Paccuarpunaercn
crpyKryprrpoBaHHLre r4 HeclpyKTyplrpoBilHHLre
AaHHbre, MaTeMaTrrqecKr.re u nporpilMMHbre cloco6br

o EIry 708-01- 19 Karanor 4rzcq[nnrrH no o6pa3oBarerbHoft uporpaulre. I,I:4anue oropoe
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o6pa6orrr.{ 6olsurux AaHHhlx r.r srf Qexruanr,re
MeroAhr, cnoco6rr xpaHeHl{tr 6ollruax IaHHLrx.
Creqlra,rlnrre nporpaMMHr,re o6ecne.reHu.s
npe.[HiuHaqeHbr ans ynpaBneHnt 6olsruuvn
AAHHI,IMI,I .

The discipline explores the methods of big data
organization, diverse approaches, processing tools.
Structured and unstructured data, mathematical and
software methods of big data processing and effective
methods, methods of big data storage are considered.
Special software is designed for big data management.

l5 KTI TK
TIA KB
PD EC

I(enarstrgr,r npof paMMalray

Mnoronoroqnoe
nporpaMMr{poBaHrre
Multithreaded pro gramming

6 flenge xenarsrrAbr rrporpaMMrlnayAsr yfima4acrupy
e.qicrepi, geperrep4i ca(rayAbr yisrna4acrsrpy4r,ra
ron 6errir e4icrepi xone Java / Ca nporpanuanay
rir4epiu4e (oflarr,rHAbr rrporpaMMzL'rayAbr

yiiurr.rgacurpy (apacrbrpbrnaAbr. flon xorapbr
aeHre ri rtporpaMMzrnay ri.naepiHae arbrHAapabr
6acxapy :4icrepiH- Ke3eK- creK ryciHiriH jeplr e) re
uyuxiHgix 6epe4i.
B aucuulruue paccMarpuBilrcTcs MeroAbr
opraHrl3aurru MHororroToqHofo nporpaMMllpoBaHr.{q,
MHOIOC'rpaHr.rqHsre MeTOAbl Op|aHlt3auHr4 xpaHeHr.t,

AaHHLIX I.{ OpfaHLI3arI[' MHOfOTTOTOqHOTO

lporpaMMrrpoBaHr.rs Ha q3r,rxax rrporpaMMl,IpoBaHl,Ifl

IavalCn. Aucuun:runa no3BoJrr{r rr3)Arrrrb MeroAr,r
yrrpaBneHr.r, rroToKaMrr Ha r3br(ax [porpaMMl{poBaHr.L
BbrcoKoro ypoBHr, [oHrTr4, oqepeAn, creKa.
The discipline considers the methods of organization
of multithreaded programming. Multipage methods of
data storage organization. Organization of
multithreaded programming in Java./C programming
languages. The discipline will allow to study the
methods of flow control in high-level programming
languages. The concept of a queue, stack.

flporpauuaau6 (aMTaManbrrl

TexHoJrorurnapbrH TaIIAay

Bu6op rexHoJrorulr
nporpaMMuoro o6ecneqen[f,
Technology selection of
software

t6 KII TK Ha(ru yaKbrr xyfteaepin 6 fleu na(tr ya4ur xyfterepin xo6aray saicrepis
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PD EC

xo6aJray
flpoexrxpoaanue cHcreM
peanr,Hoto BpeMeHrr

Real-time systems design

3epTTeyre, ajrbrHfaH aafAbrnapAbt Kenar[,IHAbt
npofpaMManayla (onAaHyra 6ar-trrra,rran. llsn
r.r H TepHer rex HoJlorHs;rapbl Heri.liHae KochlMUzrnapabl
uHTerparruqnay egicrepin (onAaHyra xer{e Ha(Tbr
ya4ur xyrielepi yuriu 6o:r4an6a,rsr ecelrepgi Neue
ypricrepai nporpaMMurnayra naluxiHain 6epe4i.

flacqun:runa HarrpaBneHa Ha Ir3)AeHIre MeroAoB
rlpoeKTr{poBaHx, cLIcTeM peanlHoro BpeMeHr4,
r4crroJlL3oBaHr,re noJr] IeHlrbrx HaBbrKoB B

MHororroroqnoM [porpaMMr4poBauuu. flacqrn:raua
rro3BoJtlrT r.Icnonr,3oBaTb MeToAr,I r.rHTerpaqltll
fipunoxenuq Ha 6a:e texHolorufi I4HTepHera;
nporpaMMrrpoBaTb np KJIaIHbre 3aIaqr.r Ans clcTeM
pezlnbHofo BpeMeHLt n npoqeccoB.
The discipline is aimed at studying the methods of
designing real-time systems. Use of the acquired skills
in multithreaded programming. The discipline will use
the methods of integration of applications based on
Intemet technologies; program applications for real-
time systems and processes.

Katf e4pa orupsrcbrHAa (apacrbrpbrn.4br xeHe 6exiri,rai
Paccuorpeno 14 yrBepxneHo Ha 3aceAaHxr4 Ka$enpbr
Considered and approved at the meeting ofthe department
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