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)(OO rcounonenri / BY3oncxuii rcounonenr / University component
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Axa4euur-ru6 Nas6a
Ara4elunuecxoe nucrlro
Academic writing

5 Ara4euuxlr,rq xar AoKTopaHTrapra osiuiq rbrJrbrMrT

MeriHAepiH (ypbrnrrM.qayra xane $opuarrayra! FblJlsrMu
ca,ra,[a xa:6aua xaHe aybr3rxa coiirey 4arau,raps*r
AaM[,rrym Nryuringix 6epe4i. TeopurJrbr( Mareplriur xoHe
npaKTrrKilnbr( rancbrpMzLlap 6ilirra a.nyurlrapra rburbrMlt
crr,r sai u ri-lai r< r<lpa,raapbrH MeHrepyre. o'li Hri r rurrsr v r
r'.lari Haepai Kypy xaHe xo6alay aarabuapblH Neri,raipy re.
reprreyuire FblJtbrMH ruariH xurcKa, ceuiv4i xaue erre
:eprreyurilep yutiH rrqrafilsr 6o:rarun4aii eril Na:yra,
con4aii-a4 uurf opruaquaar,rK TexHonornsrap MeH
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Kn6ep(ayinci3aix 6oftrrurua r6IJr6IMIr repMrrHoJIorlI.,IHbI

6i.ryre xaHe Kon.[aHyra rouerreceai
Araaeuuqecroe nucLMo [o3Bonqer aoKTopaHTzlM

cTpyKrypr.rpoBarr r.r tfopuarupoBarb cBou co6cTBeHHr,Ie

HayqHr,Ie TeKcTbI, pa3B[BaT6 HaBIIKI,I nUCTMeHUOfi U

ycrnofi pevenofi AerrerrHocrn n nayrrrofi c$epe.
Teoperuvecxufi Marepr.raJr r.r [paxrr,rqec(ve 3aIarus
rroMoryr o6yvarouluucr oBnaAerb ,36rKoBt'IML

cpeacTBaMrr HayrlHoro cTLIn , coBepIleHcTBoBaTb HaBbIKL

co3.[aHu, u oQop:r.uenu.r co6crBeHHbrx HayqHbrx reKcroB.

Hayr{uTb r.rccJre.qoBaTeJr, [EcaTb raKHM o6pa.:olr, uro6sr
Hay.{Hbrfi rercr 6sur Kparrr.rM, y6egnre:rurru u yAo6Ho

opraHr43oBaHHbIM An, Apyflrx lrccae.qosa'rerefi, a raKxe
3HaTb r.r rrpHMeHrTB HayqHylo TepMIrHonorEIo rro

zurf opuauuonuLrM TexHoJrorrrrM u xu6ep6e:onacnocru.
Academic writing allows doctoral students to structure and

format their scientific texts, develop writing and speaking
skills in the scientific field. Theoretical material and
practical tasks will help students to master the language
tools of scientific style, improve the skills of building and
designing their own scientific texts, wdte a scientific text
so that it is concise, reliable and convenient for other
researchers, as well as know and apply scientific
terminology on information technology and cybersecurity

Ta4qay 6oiirmura KoMroHerrrep / Kouuonenrrt no eu6opy / OptionalComponents
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EII TK flpoqeaypanrry xeHe flenai o bI a

BD EC
oHrMIlrlK nporpaMMajray
TrIIAEPIHTI{ CEMAHTI,IXACbIH

$opua:r4ay
@opua,rrl:aqrlx ceMaHTfiKr,r
lporleAypHbrx u
rrpoIyKrIr4OHHbX s3brKoB
I]porpiMMr4poBaHr.rs

Formalization of the
semantics of procedural and
production programming
languages

lporpaMMaJray ringepi rqprmbrMLrHrru r,,rsui orapArru
$oprra.lrrgrr MareMarlrxiL'rEr( nroge,rs4epin K+py ap4lt,rbr
(an6rnracaA6r. flporpauuanay ri:riniq ceMaHTr4KacrrH
$opualuraqumray rirgi cqnarray, rin4iq 4aczerrepiu
aHBr(Tay ymiu 2.e, oclr fipofpaMManay ri:rir,qe
nporpaMManapAr,r {oprraaa4rr repu$rlxaqlrrray
Ma(CaTbrHAa la (OnAarr,rnybr rrlyuriu. OsiuAi
lporpaMManay riris ceuasrr.rra,r6r( TanAayArr opr,rHlayra
xose oHiv xyfieciHiu xaJ'rnr,r MeraMoreriH xacavra
rrayrnrKingix 6epe4i.
B xo4e zsyueum arrcqpruJlr.rHr,r $opua;rr,rsyercr 3HaqeHrafi
xoucrpyxqufi nporleAlpHr,rx u [poAyKrluoHHbx r3brKoB
flporpaMMr.rpoBaxrI, nocpeAcTBoM rrocrpoeHr.r, I,Ix
$opua,rrusx MareMarr,rqecrax uogelefi. @oplra,rzsaqae
ceMaHTLrKr.{ ,3r,rKa nporpaMMllpoBaHllf, MoxeT
IrcnoJI63OBaTr,C' KaK .4n' OII caHrrt r3brKa, oIpeIe-[eHlrs
croficu ,3brKa, TaI< v, Arrs qenefi $opua-nruofinepa$zxaquu [porpaMM Ha groM s3brKe
lporpaMMrrpoBauut - luc;,luntuua [o3Bon.,{er Bbr[o.]rHr.rrb
ceMautrqecKzfi amaJlv3 ,3brxoB npoAlxlllroHHoro

you to perform semantic analysis and develop a common
metamodel of production systems.

flporpaMMr.rpoBauut u paspa6orar6 06rrl]T0 MeraMoaenb
cucr:eu npo4yxqzft.
In the course of studying the discipline, the values of
procedural and production programming languages
constructions are formalized by constructing their formal
mathematical models. Formalization of programming
language semantics can be used both to describe the
l^angyage, to determine the properties of the language, and
for the purposes of formal verification of programs-in this
programming language. The discipline is at studying the
universal languages of production programming, al-lows

onaprrrq rypgeriri/
Buqzclurelunrre Moaenr.I
r-r ux cloxnocrr/
Computational models
and complexity
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EA KB
BD EC

[porpaMManay rrn4eplHlrI
ceMaurr.rKacrrH rf oprual4ay
(Doprr,ra,rnsaqu.r ceMaHTr4Kr,r

rpynrquona,rrurrx ,3LrKoB
fipofpaIMMrrpoBaHr.rt
Formalization of semantics of
functional programming
languages

KoMlr,rorep oprrrgafirrrr ril Kypacrbrpyubrcr,r MeH
tfyrr rurouaaasrK nporpaMManay ri,raepiuiH Haxrsr ic-
(uMbrnAapbrHlrr{ apacbrHAarbr cafirecrir 6enri:reueAi;
Qopua;r4rr4 reopilrnapabrr{ x<eHe rbynrquosa,rAu(
nporpaMMzrnay riruepiHiH ceMaHTrlKanbtK repiHiciu
MareMaTr.rxajr6r( Mo.qenbAey xon.4apBrHr,rq 3BoJrroulrrcErHa
(arbrcrr,r MarlbrsA6r fr,urLrMz 3epTTeynep (apacrr,rpbrnaar,r.
flsn nporpaMMaray.4srH JroruKa,,rbr( riiriuia
rrHTepnpeTaTopr,rH, norrrKajrbr( nporpaMManap.qbr,
JroruxaIJIbI( fiporyaMManapablll ceMaHTrrKacr,rH! KolTereH
cypaHr,rcrapabr (apacrsrpyra 6arrrra,rras. Byl xypc
IPOIIEA}?AJII,K IPOTPAMMANAPAbIII NO|IIKAJTbIK

ceMaHrr.rKacbrH, onapabrrl AY?r,rcTbrtbrH AonenAeyre xoHe
nporpaMMzrnayabrq JtorltKarJrblK ri,riHiH npoue2yparsr4
ceMaHrr4KacbrH (ousr Nysere acbrpy ceMaHrraracrm)
ilorHKaJrbrK Kapaua-Kafi utsrlbrKKa reKcepyre vYMriH.[ix
6epegi. rruu nporpaMMa,!aylluru rorfiKa.flsrx ririuiH
r.rHTep[peTaTopbrH Jrofr4KaJrbr( Iypbrcrbr(Ka TeKcepyre
uyuringir 6epe4i.
B pauxax .4r{cquflnrrHhr ycraHaBnrrBaerc, coorBercrBr.re
Mex.4y cocTaBnrlour-rMll r3brKoBhIMII I(OHCTpyKIIIITMI.I II
KoHKperHbMr.t aeitcrnutl,tu $ymquonaarHsx r3brr(oB
lpOfpaMMIIpOBaIrI4.f,, KOTOpLIe BbIIOJIH{eT KOMIbIOTep B

xoAe BbrnoJrueHrr, flporpaMMrr; 6yAyr paccuorpeur,r
saNnefim{e HayrrHbre r4ccJreAoBilutr{, orHocrrquec, K

SBOJrrOq[rr noAxoloB K MareMaTuqecKoMy
MOIenlrpoBaHEIo ceMaHTl,Iqec(ofo [peIcTaBJ]eHLL
(fopuanrurrx reopuft u rf ynr<qnoua,rrurx s36rxoB
fiporpaMMrrpoBaruq [ucqunm.rua EanpaBneHa Ha
paccMo,peHr{e r.rHTeplpeTaTopa noraqecKoro s3r,r(a
nporpaMMr.rpoBaHllr, lrotl,IqecKl{x nporprMM, ceMaHTuKu
rofirqecKr.rx [polpaMM, MHoxecrB 3a[pocoB. .{aHnuii
Kypc [o3BoJrseT rfoprrrar]rsonaTr ceMaHTr{Ky norutqecltl.rx

onapar,rq Kyp.qeniri/
Brrqucluteaurue Mo.4eJII,I

u ux cnoxuocrr/
Computational models
and complexity

O EHy 708-01-21 Karairor ArcqrrnJrrrH rro o6paaonar:elrnofi nporparrarrae. trIagarue nropoe
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npaBr.rnbHocTr.r u IIpox3BoAIrTb rrpoBepKy flpoqe.4ypHofi
ceMaHTLrKrr lotr4qecKofo ,3LrKa [porpzMMlrpoBallr4,
(ceuaururlr ero pea,rr.rsaqiau) Ha :rorrrecryro
HelpoTr,rBopequBocTb, r.e. [poBepKy r4HTepnpeTaropa
JIOfUqeCKOfo q36IKa [potpaMMI,IpoBaHI4' Ha nofuqecKylo
KOppeKTHocTb.

The discipline defines coincidence between the
components of the language constructs and the specific
actions of the computer functional programming languages
executed during the program execution; important
scientific studies related to the evolution of mathematical
modeling of formal theories and semantic representation of
functional programming languages. The discipline is aimed
at consideration oi the interpreter of a logic programming
language of logic programs, semantics of logic programsl
sets of queries. This course allows you to formalize the
semantics of logical programming languages to prove their
correctness and to check the procedural semantics of the
logical programming language (semantics of its
implementation) for logical consistency, i.e. check the
interpreter ofthe logical programming language for logical
correctness

2 ceuecrp / 2 ceuecrp / Semester 2

}I{OO rounonenri / BY3oacx[fixounonenr / Universitycomponent

EN
xooK
EA BK
BD UC

f rurrnr,rpr aeprey egicrepi
Me:ro4rr HayrrH6rx
r,rccne4onauufi
Science research methods

Kypc aqnaparru( TexHonor[rnap caJracbrHAarbr rBrJ]r,rMu
3eprreynep neruNerepiu ranray,ubrq e4icrepiu rniu4i
naftga;rauyra, a(naparrrr is4ey, oqAey xeue
ru6epr<ayincia4iK TeopurJrbrK-aAicsarnraaur( xaHe
npaxTrrxnnEr( acnerriciu o4rru-yfipeuyre 6arrrrra,rrau.
HoruNecin4e 6inilr airyrxrrnap reoplrrnEr( xeHe
(orAan6a;ru .{eqrefiIe reNipu6enix xonMeH aJrbruraH

o EHy 708-01-21 Kara.nor qracqfirnr.rH rro o6pasonarenrnoft nporpavne. I{s4auue n.ropoe
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[.I,IJILIMI-I

IbTJILTML (OpEITErHIr,Uap yiIIiH 3MnUp[KanErK 6ir3aH6r
(ajrbr[racTbrpy.4Lr, fbr.]rLrMr.r ryxbrpr,rMlaManapfa cefi Kec
n-paKr Kan6r( MeniMerrepAi ryciHAipyli yiipeHeri.
Kypc lranpaBneH Ha orp$errunuoe ranoruaouurr"
MeTO.4OB alra]Ilr3a pe3yn6TaToB rrayrrHr,rx r.rccnegonauzfi n
o6nacru urQopuaqzonurx rexaolorafi, r.rsfreHze
TeopeTrrKo-MeTOAOJIOTUqeCKAX r4 [paKTIlqecKxx ac[e(ToB
roucxa, o6pa6orrlr zH$oplraqur.r u rz6ep6esouacnocrn. B
pe3ynr,Tare o6yrarorqaec.r Ha reoperr4qecKoM rl
lprrKnalHoM ypoBHe HayqaTl,cs B6r.'rBr{rb
3aKoHoMepuocrrr rexuo;roruu noucra uu$opMat\r4t u
o6pa6omu pe3yn6TaroB noucr(a HayqHLrx @axroe,

rrHTep[peTupoBaTb npaKTrrqecKe AaHHbIe coDIaCHO
HAYIIHEIM XOHIIEIU'I'M.
The course is aimed at the effective use of metlods for
analyzing the results of research in the field of information
technology, the study of theoretical, methodological and
practical aspects of information retrieval, processing and
cybersecurity. As a result, students leam to fo.ir an
empirical base for scientific conclusions and processing the
results of searching for scientific facts obtained at- the
theoretical and applied levels, to interpret practical data in
accordance with scientific concepts.

nyreM, $opur.rponarr
AJI' Hay!THLIX B6IBO,UOB.

[onrlaeM6le o[6ITHbIM
sMfllrpuqecK),ro 6azy

5 KII
xooK
[ABK
PD UC

Hefipongu4 ecelreyJrep xeue
oJrapAbrr{ (ocErMrxajrapbr
Hefiporxrre Bbrrrr4cJreur.r, rr t4x
IIpr.rJroxeHr.r,
Neurocomputing and their
applications

5 Hefipoxounrrc:repnepai rypy ueria4epi 6a.rn4ala4rr.
Heiipougu( ecenreynepgi icre acupy egicreuerepine,
con4afi-a4 uefipou4r,r4 Nenirepueu ureruineris 

"."rrip."erNefi-rerxefini uroJry 6epine4i. Kypcra: xacaHAbr
ue pou4sr e: a,reveuri perinae Kolaaxarr,rH xacaHAbr
Heilpou rraeH xeninepaiu uerisri uo4ear4epi; Neli:repai
or(brry Hyc(zt,'raphr: o(srryrlr,rMeH o$,rry NaHe ogiu_esi

flporpaur'.ra,rrr4
Kaurauanrr soipley
rexnolorr.rr:raprrl
Texnoaorru paspa6orra
nporpaMMHOfO
o6ecne\ewus/ Software

o EHy 708-01-21 Kara,ror arzcu,nJrr4H no o6pa:orare*nofi nporpauue. ll:4anue nropoe



o(Erry (esin-esi piur.t4acrupy) KapacrblpElJra'qbl

Llsrararorcc oct{oBbr [ocrpoeuur nefiporoMflr,IorepoB.

.{aerca geralrurtft o6sop I,I MeroaI'IKII peaJrn3allu}r

nefiponxrx nuwlclenufi, a raKxe 3a.4aq, peuraeMblx

uefipounrn',Ilr cerrMrr. B xypce paccMarplrBarorcr:

ocHoBnbre Moaenrr [cKyccrBeHHoro ueilpoua u cerefi,

ucaonriyoqux ucryccrnenuufi nefipou o KaqecrBe

cBoero 3JreMeHTa; BapuaHTbI o6yqeHl,rt cerefi: o6yveuue c

) rHTeneM caMoo6yrIeHI,Ie (carraooprauurauur).

The basics of building Neurocomputers are presented. The

detailed review and methods of realization of neural

calculations, and also the problems solved by neural

networks are given. The course discusses: the main models

of artificial neuron and networks using artificial neuron as

its element; options for leaming networks: leaming with a

teacher and selfJeaming (self-organization).

development technologies

Taruay 6ofiumrua KoMnoHerrrep / Kovlnosenru no ru6opy / OptionalComponents
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flpoqe4ypamN xaxe
ouiruAi:rix rinaepreri
rporpaMManapAbl

OopMar.qu( seputluxaqlulaY
<Dopruamnar neputPnraqux
nporpaMM Ha npoueAypHbrx I'I

rIpoayKIIroHEbx q3LIKaX

Formal verification of
programs in procedural and
production languages

flenae AeAyrrusrix ra,'IAay xene yarinepai ter<cepy

cag(ru reciraepAill HerfuAepi 6epiareu. Ta4upuurap
ri:irui: ra.nan'rapAuu iboprr,ra.nrar'I cneul,t<|uraqutcblnblll
e4ic'repi (nporpalrr'.ra;rstr1 re:riciurraprrap xoHe cbI36I(rr,I(
ya(brrrr,rq reMflopa;I.qbl( loruxacrt), flporpaMManapAbrll

AypbrcrbrFsru AaJIenAey eAicrepi (r.rugyrrunri

TprurpbrM.qay eaici xene $ynaupneuren NurIn.qap a4ici)

xeHe MoAenbAepai rercepy egicrepi (afiKun xsue
cuunolAslx $opMaaaFEI Teop[rnrr(-anrorraarrrt racil).

B .{ucqunlaue I{3JIoxeHEI ocHoBLI TaKHx rIoAxoAoB, I<aK

Ae.uyrr eHrri arrutr43 tr rlpoBepKa MoAenefi. Crulcorren.l
BK;rroqaer: Meroabl $oprraa.nruoft cnequ$uraqun
rpe6onaur.rfi (nporpauuurre KoHTpaKTbI I{ TeMlopzrnrlrall

ror[Ka .[uHefiHoro rperraenu), MeroAbI AoKa3arenbcrBa

o EHy 708-01-21 Kara.nor aucqfiflJrlH IIo o6paloraTelruoft nporpaur'ae. lls4auue aropoe
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KopperoHocru [porpatMM (ruero4 r.rHAyKTrrBHbrx
yrnepx4enufi H MeroA rpyu4uponanurx ruuoxecrn) ra

MeroIEr [poBepKH Mo.qenefi (reoperuxo-anrouarsrrfi
nogxo4 n rnuofi ll cr,rMBoJrr{qecrofi ifoprraax).

The Discipline sets out the basics of such approaches as
deductive analysis and model validation. The list of topics
includes: methods for formal specification of requirements
(software contracts and temporal logic of linear time),
methods for proving the correctness of programs (the
method ofinductive asseftions and the method of supporled
sets) and methods for checking models (automaton-
theoretic approach in explicit and symbolic forms).

7 @yurquona.ngst( xeHe
roruKiurbtK ri,raepaeri
IIporpaMManapAbr
tpopua.ngsr4 repu$uraqu.alay
@opua:uuar nepr.rrpuraqur
lpofpaMM Ha

$ymquonaarurx s
JIOTUqeCKI,IX 

'36II(UIXFormal verification
programs in functional
logical languages

of
and

6 lleu rpopua,rr4rr nepurf uraqll.r VrbruAapbr MeH reci:r4epin.
flporpaMManbr( Nyfie:repai a:ipley lracele:repin :epr, eyre
xoHe rrporpaMMa,ray ri:r4epi MeH onap.4brq (ypanAapbrHbrrl
xolraeriuen nporpaMManapAr,rq <foplrangrr
Bepll KaurrrcbrHbr H :pryp,ri anicreMenepiH Kon.laHyra
6arrnra,rran. Eyn rypc rfyurquona;r4sr xoHe Jrorrrranbr(
nporpaMManay ri,raepinaeri nporpaMMzrnapar,r
repu$uxauuuay yuriu 3aMaHayH racir4epneH.
(ypaJraapMeH raHbrcyra u1'uriu4ir 6epe4i.

,{zcqunmrua HalpaBneHa Ha rrccJreAoBauue nonqrufi r.r

ro.4xogoB tfopuaarnofi nepr(luxaqr,ru, [po6neM
paspa6orru npofpaMMHbrx clrcTeM r.r npuMeHeHue
pa3nEqE6D( MeroIr.rx rfopuanrnofi BepzKarllu4 nporpiMM
npr4 [oMorq]r s3r,rKoB [porpaMMr4poBaHr,r.{ t4 ux
r4ucrpyrueHToB. flauuufi (ypc no3Bolser o3Ha(oMr.rrcs c
coBpeMeHHr,rMr.r noAxoAaM[ rr r.rHcTpyMeHraMrz a][s
reprrfr.rraquu rtporpatl,tM Ha {3lr(ax $ynrquouaaruoro n
noruqecKoro nporpaMMupoBilHu.s.
Discipline is aimed at studying the concepts and
approaches of formal verification, the problems of

O EHy 708-01-21 Kararor AucrllrrrJrrrH rro o6pa3oBarenlHofi uporparuue. I,b4anue nropoe
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developing software systems and the use of various
methods of formal verification of programs using
programming languages and their tools. This course allows
you to get acquainted with modern approaches and tools for
verifying programs in functional and logical programming
languages.

xacau4rr rrHTe;rrexr rexHo.rrorrrcraphr (albeApacrr orrrpbrcbrHAa (apacrbrpbrnALr xaHe 6eKirinAi
Paccuorpeao Ir yrBepxAeHo Ha saceratvv ra$e4pu Texno:roruu ucKyccrBeHnoro rrHTeJlreKTa
Considered and approved at the meeting ofthe Department of Artificial intelligence technologies
Kyuilgarra/date 1$ c3 20 l' /- xarrava/ npororo,r / Re cord, Nt fol

E.fll.Pasaxosa
- (ersr-iorii@TOTIfamei

18' e-J eo'2"2-p
) -- ( atel
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