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Ara.ueun.gau( xar AoloopaHTrapFa o3rH t{ FLUIsIMIT

MeriH,qepiH t(ypunblMAayra xoue $opMarrayra" I-6L'IEIMI{

cara.[a Nag6arua xeHe ayLI3Ina Cerney AarAEHapbIH

AaMbrryra rrayr,minAir 6epe4i. TeopamblK Mareplian xeHe

[paKT]rKan],( TancBrpMaJlap 6iaiu alryuu.napFa rLInbIMI'I

cruar,qirl drair Iqpa;qaplrg Mel{repyre, e:iitaix rr,r,rsn'rx

rvariHaepai rctpy xeHe xo6anay aaFAbuapblH xer ilaipyre,
3eprreyuire TrIJILIMu ua'rin Kuc(a ceniuAi xese e:re
3eprreylxirep yurin r,n{railu 6onarrrs,qai erin xaryra,

5AraaeM[.srH( xas6a
Axa,AeMrl.recxoe nucrl,lo
Academic writing
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(D Erry 708-01-19 Karaaor aucuHnJruH flo o6pa:oaarear,uofi nporpauue. I4r4aaue rropoe

Ns



coH.qafi-a( fiE(bopMaq]rf,nbr( rexHoJroruqJrap MeH
xu6ep4af ncis4irc 6ofi usrua rsrlrr,rMrr repMr.rnoJrorurH6r
6i,ryre xare tqon qaHyra reuercrece4i
Arageuavecrcoe nucbMo no3Borcer IoKTopaHTirM
crpyo)?[poBarr r $opruarapoBarr cBoa co6crgeunr,re
HaIAIHITIe TeKCTLI, Pa3BLIBaTE HaB6IKIT nl{oSMertnOft I{
ycrrrofi peqeBoft lerreJrruocrt n uayvHoi c$epe.
TeopeTnvecxtfi Marepxan Ir npaKTr,rqecKrie 3a,{a}rn,
noMoryr o6fratour.{Mcs oBna,(er6 r36rroBLrMr-r
cpeacTBilMr.r Ha) {HOro cTr.ulc, coBepueHcTBoBaTb HaELrKn
co3AaHH.f, l,t o@opMreHx, co6crseHHsx Ha)Arr6rx reKcroBJ
Iraf{HT6 LrccJleAoBarem rtcarr TaKI.rM o6parou, .rro6u
rayruufi rercr 6rr:r KparKrrM, y6e4rarellsuu_na u ylo6no
opraHH3oBaHHuM Ans ApyrLtx lrccle,4onatenefi, a raKxe
3HaT5 r{ [prrMeHflT6 Har{H},IO TepMEHOJIOTHIO IIO
uurf opuaqnoaHbrM rexHoJroruriu a xl6ep6e:onacHocru.
Academic ivriting allows doctoral students 10 structure and
Ibrmat their scientific texts, develop writing and speaking
skills in the scientific 1leld. Theoretical material and
practical tasks will help students to master the language
tools ol soientific style, improve the skitls of buitding and
designing their own scientilic texts, write a scientitjc text
so that it is concise, reliahle and convenient fbr other
researchers, as well as know and apply scientific
terminology on information technology and cybersocurity

Taugay 6oExsnra xo*ruouerrrep / Kolrnofieurrr no rsr6opy / optionalComponents
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flenai or<y 6apucuH4a npoqea,?iur6r( xaue erilrai:rix
[porpaMMaJray riagepi 4qprr,rlrMr,rHsrrl r.roui onaprsrq
Qopua;rrgsr MareMarr.tKzurbr( ruo4eau4epin rcypy upn"r,ro,
(aJlllrrraca.qsr. flporparvrraanay riniuiq ceuaarxraclrn
Qopua:ru:aqur;ray ri[qi cl\a.ffay, ri,rliq r<acNerrepin
anbr(ray yruiu ae, ocrr nporpaMMaJray riaiu4e
[porpaMMaJrapAlr $opnaangrr nepn{rrarlur:ray
Ma(carsrnra aa (oJrrarLrn).br uylrxiu. Oninai
flporpaMManay .ri:riu ceuasraraabr( TirnAayAbr opbrHAa).ra
xone euitn xyfieciniq xaJrnbr Merzuo.uelin xacalrr^
r'.ryraKingir 6epegi.
B xo4e u:y<eux, .qucrlHlrJrHH6r rfopuaau:yerce gsaqertllft
xoHcrpyrcUuft npoqeAypHhrx r{ IIpolo.(UHoHHLrx r3brKoB
[poapiMMHpoBaHH' [ocpeacTBoM Uoc.fpoeaE, UX
Soprrla:rsnrx MareMarrrrec(flx uo4elefi. <DopMa:rlrsal(rr
ceMaHTHKH 

'35IKa [potptMMl,IpoBaHr,rr MOXeT
[c[oJlE3OBaT6C' KaK AJL Onflcallxs ,3hlKa, oflpeaeneHu,
csoftcrs c3hrxa, raK fi Nts qeleft rfopruansuofi
sepfiouxaqfiE [porpaMM Ha gToM fl3brKe

pofpaMMHpoBaHN.r. flucqnnaaHa n03BOJrf,eT BbrflonHr.rTb
ceMaHTnqecK[fi aHaJI]r3 ,36rKOB fipoayKtlr{oltHoro
nporpaMMxpoBauue u parpa6o.rarr o6rq),ro MeraMoaerb
cucreu npogyrqai.
In the course of studying the discipline, the valucs ol
prooedural and production programming languages
constructions are lormalized by constructing their iormal
mathematical models. Formalization of programming
language semantics can be usecl both to 

-describe 
th!

l^anguage, to determine the prope(ies 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 prograrnrning; ai-lows
you to perform semantic analysis and develop a common
metamodel of production systems.

2 Ilpoqe.qlpansr4 xoHe
eniu4inix nporpilMManayTin.qepiniq 

ceMaHTH(acr,rH

![opr'.ral4ay
<Dopualrtaqur ceMaHTLr(x
[por{el}?H6rx Ll

[poAyKunoHH6D( ,36rKOB
nporpaMMnpoBaHn,
Formalization of the
semantics of procedural and
production programming
languages

) Ecen'rey uogeagepi xeue
onap.qr,ru ryp4e:riri/
Buquc:rnre,'ltur,re Moaen[
It xx cltoxl{ocr
Computational models
and complexity
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J 5
(DyarcqNoHa:r4rr4

nporpaMMarray rirgepiaiq
ceMaHTr,r(acLrH tf opllargay
Oopua.rx:aqr,re ceManTr,rKr{
tfyuxquonarumx ,36rKoB
fiporpaMMxpoBaHx,
Formalization of semantics of
functional programming
languages

flon arcbrrraa flporpalvMa oprrHlay 6aptrcr,ru4a
KoMnsrorep opurn4a rsnr ri,r Kypacr6rp).trrsrchr MeH
@ynxqraoua.rgrr( rporpiMMaJray ria4epiHirl xa4tsr ic_
(rM6rJr,{apLln6rq apacrruAarBr cefixecrir 6e:rri:reaeAi;
Qoprrrangsr4 TeopurnapABrrl xaHe QynxqroHa.ngu4
nporpaMMa,ray ringepiuiH ceMaHrr.r(iurr,r( repiuiciu
MareMaTr.rKaJr6t( MoAenLAey xonlapbrHhtH SBOJTTOL(rqCr,rHa
(aTbrcTbr Maq6BA6r rLrJrr,rMr-r 3epTreyrep (apacTr,IpbrnaILr.
flen rporpaMMaray.4brrl nornxanlr( ri:riaiH
HnTepnpeTaTopbrH, norr{KirJr6r( [porpaMM.rnap,46r,

Eceurey uogel4epi xoue
onaprr,n{ rlpae,riri/
Buqrc:tu'relrntte MoAenLt
ll xx c:roxnocrr/
Computational models
and complexity

JIOTHKIIJILT( [porpaMMilnapaBrrI ceMaHTH(aCbrH, KeIITereH
cyp.rxltcrapABr (apacrbrpyra 6arurrralrau. Ey,r rypc
npoqe.q)?anH( flpofpilMM{urapabr{ norHKarrbrK
ceMaHTr{KacbrH, onapar,rq a}?BIcTLrFr,rH Aonenqeyre xeHe
flporpaMManaya6rrl norsKaJrrrr( rininit{ npoqeayparur(
ceMaHTr{xacLrH (ousr xysere achrpy ceManTrracuu)
roruKanEr( Kapaua-4afirurrl6r((a rercepyre ul,uringir
6epe4i, rruu flporpaMManayAr,rq,rorurantr4 ri,rinir{
lrHTep[peTaTopLrH JrOrHKajr6r( I]?brcT6t(Ka TeKcepyre
rvry{rinqir 6epe4i.
B panrxax Allc(finJruHbr ycraHaBnaBaerc, coorBercrBr.re
MexAy cocTaBnrlouluMfi ,36rKOB6MII (OHClpyKUHrMr,I E
KoHKpeTEhML 4eficreuxrvru tbyHrUuona,rsnsx .fl36rKoB
npofpaMMlIpoBarHHq, KOTOpbIe BBrloIHreT (oMrr6rcTep B
xoAe BbrrroJrHeHH{ flporpaMMbr; 6yay-t paccMorperrhr
saxuefiutue HaftHlre xccJIeAoBaHHr, orHoc.f,ulltecf, K
?BOJrtOqUlI [oAxoaoB K MaTeMaTr{qecKoMv
MoAenr.rpoBztrrfio ceMaHTuqecKoro npeAcTaB,,reHxff

$oplraasurrx reopufi x Synxqrona,rsnux l3btroB
nporpaMMnpoBaHr.rf, .{ucuxnaaua HanpaBrena rta
paccMoTpeHHe r.rHTepnpeTaTopa JrorErrecKofo ,3hrKa
nporpaMMHpoBaH[r, Jror qecKr{x npotpzrMM, CeMaHTHKn
JlorfiqecKux nporpaMM, MnoxecrB 3anpocoB. .{aansrfi
Kypc no3Bonrer ![opllanuronars ceMarrrr.lKy rorqqecKux
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,3r,rKoB flpolpaMMr.rpoBzlHr{, ln,i IoKa3aTenbcTB HX
lpaBHnbHOCTr,r I,I [pOr-r3BoAHTE [pOBepKy [porleA]?Hoi

HenpoTlrBope{EBocTb, T.e. [poBepr(y r{HTepnpeTaTopa
JrorrqecKoto r3r,rKa [ponpaMMHpoBaHr,r.f, Ha norflqecKyro
KOppeKTHOCTB.

The discipline defines coincidence between the
components of the language constructs and the specific
actions ofthe 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 of the interpreter of a logic programming
language of logic programs, semantics ol logic programs,
sets of queries. This course allows you to formalize the
semantics of logical programming languages lo prove their
correctness and to oheck the procedural semantics of the
logical programming language (semantics of its
implementation) lor logical consistency, i.e. check the
interpreter of the logical programming language [or logicat
correctness

ero(ceuaarurr.r IIApearmaquu) JIOTXqECK}'IO

ceMaHTlrru{ JIOn!{qecKoro ,3ErKa rrpofpaMMr{poBaHH,

4 EII
xooK
BA BK
BD UC

)I(OO rounonenri / BY3oscxfifixounoseur / Universitycom ponent

Fsr,rrnr.ru reprey a4icrepi
Mero4rr HayrrH6rx
ucc:regonarufi
Science research methods

5 Kypc aKnaparmr( TexHo.lorarJrap canacbrnAarrr rlurhrMn
3epTreynep uerrxe,repiu Tan EayArrrl a4icrepin raiM.(i
fiafiAaJraHyra" a(naparrbr iraey. oRney xaHe
xu6eprcayincir4ir reophcnbrx-oAiclrilMzrnbrK xeHe
npaKTE KaJrr,r( acnerriciu o(rm-yipegyre 6arrn ralran.
Heruxecinle 6i:rirv anylrbrnap reopaf,nur( xare
(o,rAan6aasr AeEreiiAe rexipu6eair xoJrMeH aJ,r6rHraH

o EHy 708-01-19 Karalor .qxcqlrfinuu 
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fBrnbMr.r (opLrTbrH.qhrnap yrriH ?Munpr_rKanhr( 6a3alrht
(arrbmracT6rpyAhr, fr,rjr6rME Tyx6rpbrMAaManapta caii(ec
rpaxrr.r(anBr( MeniMerrepai TycixAipyni yfi peue4i.
Kypc HanpaBJreH Ha e$Qerrznuoe lrcnors3oBarr_re
MeroAoB aua:ru3a pe3yn6TaroB Ha)AH6rx uccle4onaxuft n
o6aacrn unrfopuaqaonusx rexuoaorxfi, H3freur.re
TeopeTHKO-MeTOAOIOrXqecKEx r.{ npaKTHqeCKLtX acneKfoB
noNcx4 o6pa6orrr antpopuaqllrr r.r rlr6ep6e:onacHocra. B
pe3yn6Tare o6yvarouuecr Ha reoperuqec(oM u
npHKJra,4HOM ypoBHe Ha) raT6c, Bbr.sBrrrb
3axoHoMepHocrr{ TexHonorx[ noxcxa xlftop Mar\uu 14

o6pa6orxr.r peynbraroB loucKa HayirHsrx <]arroo,
[oJIJAaeMEre orrlmrrbrM n],TeM, r]opnuponart

Hr{replpeTnpoBaTb npaKTr,rqecKle aaHHLre CO racHo
HAYIIH6IM KOHIIEIq}I'M.
The course is aimed at the ellective use of methods for
analyzing the results of research in the lletd of inlormation
technology, the study ol theoretical, methodological and
practical aspects of information retrieval, processing and
cybersecurity. As a result, students learn to form an
empirical base for scientit'ic conclusions and processing the
results ol searching for scientific facts obtained ai the
theoretical and applied levels, to interpret practical data in
accordance with scientifi c concepts.

rLrJrErMr.r $arrinepai i:aey HeTr.rxeneplH or!4ey xoHe

?Mfinxpuqecr<y,io 6azy ant Har{H6rx BstBoAOB,

5 KTI
xooK
TII BK
PD UC

Hefipon4rr4 ecenreynep xeue
onapAbrq Koc6rMrxanap6r
Hefipouxsre ar,rvlacre* t Hux
nplrJroxeHfi,
Neurocomputing and their
applications

5 llefiporcoN,rnrrorepnepAi rypy Heri:gepi 6annAanaAH.
Hefipou4sr6 ecen.reylepai icre acupy a4icrenaeaepiue,
con4aft-a4 HefiposAr,rt( xelilepuen urerui:rerin ecelrepre
erxei-rerxefili uroJry 6epi:re4i. Kypcra: xacarrarr
aefipou4u eg :JreMesri perisae (o:rranarlrg xacagrrr
nefipou rraeu xeninepaiu uerisri N.{oAertqepi; xe,rilep4i
otqlrry Hyc(anapbr: oKLrr,,rxsrMeH o(6rry xaue slix-eli

llpo rpauua,ru4
Kau'ralr ax rr e:ip,rey
texuoloruraapr/
Texuoaorxr parpa6orxr-r
npotpaMMEoro
o6ecne.{eaarl Software
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o,K6[y (e:ix-eti $ulr4acrupy) (apacrrrplrnaAr,r
llraararotcs ocrroBsr [ocrpoeHux ueipoxoMrrsrorepoB.
.{ae, cr 4e'ralruui o6sop r-r MeroAr.rKu peanr,r3arlau
nefipouurrx nrrvuc.nernfi, a raKxe 3ar4aq, peuraeMrrx
HefipoHHLIMu cerrME. B xypce paccMarpHBarorc.fi:
ocHoBHBre MoAeJrr,r ,rcKyccTBerrHoro HefipoEa z cerefi.
ucrrons3yIotqux rlcryccrneuxtrfi uefipou n KaqecrBe
cBoero 3reMeHTa; Bapr.raHTrr o6yreur,r.r cerefi: o6yveHue c
frHreneM r.r caMoo6f{enue (carrloopraHnaaqrr).
The basics ol building Ncurocomputers are prcsented. 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 learning networks: leaming with a
teacher and self-leaming (self-organization).

development technologies

Tarqay 6oftr,rnuta rcounouerrrep / KouuoHenru no arr6opy / OptionalCom pon ents

o EHy 708-01-19 Karanor Ar,rcqHnJrHH rro o6pa3oBare,.rb,oi nporpanlre. I{:4axxe nropoe



6 KTI TK
TIA KB
PD EC

flpoqe4ypa.ru4 xeHe
eHiu4iaix riaaepaeri
nporpaMMaJrapA6r

$opMa.rg6r4 nepx$rxaqurnay
Oopnaarual nepaQuxaqu_e
lporpaMM rra flporleA]pHbx n
upoA),r(TIHOHH6D( r36rKix
Formal verification of
programs in procedural and
production Ianguages

6 fleH4e ge4yrcraarirra:r4ay xeue yarinepai rercepy
cur4ru racia4epaia ueris4epi 6epinreu. Tarqrrpurnrap
ri:iui: ra,ranrapAhrq (bopMarr,aLr cneqr.rQrxaqr,rrcrmrr4
a.qicrepi ( nporpaMManhrK xe,riciuruaprrap xaHe cr,r3brKrbrK
yaKsrrrbrrl TeM[opanq6r( aoruxacu), rpotpaMManapArrq
AyprrcrbrrrrH AeJrenaey e4icrepi (ru41rrNa.ri
Tpr(6rpbrrr.qay o4ici xene rpyn4xpleureu xxsrH4ap a,qici)
xeHe MoAeJrlAepai rercepy egicrepi (afi4uu xene
cfi MeonlrrK 0opMa,qar6r reopurnu4-an.rouarru racil).

B .{xcqunlrarte r.I3JIoxeHLI ocHoBr,I TaK[x [oAxoAoB, KaK
4e4yxrxnasrfi aHaJrH3 r.r npoBepKa uo4e:refi. Cnucor reu
Brurroqaer: MeroArr Qoprra.nruoE cneqaflaxaqxa
rpe6onanui (nporpal,runrre roHTparcrrr r{ TeMrropanbHaur
rorura lunefiuoro opeueua), MeroALr AoKa3areJrrlcraa
KopperTuocrr,r [porpaMM (rvre.ro4 HHAyrcrflBHBx
yraepxgeuufi r,r Meror <fygar-rpoaanuurx uxoxecr:r) n
MeroAbr [poBepKn uo4eaefi (reoperuro-aarouarnuft
loAxoA B gsHoi a culasorxqecxofi $oprrrax).

The Discipline sets out the basics of such approaches as
deductive analysis and model validation. The list of topics
includes: methods lor lormal specification of requirements
(sotiware contracts and temporal logic of linear time),
methods for proving the correotness of programs (the
mcthod of inductive assertions and the method ot'supponed
sets) and methods for checking models (automaton-
theoretic approach in explicit and symbolic lbmis).
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@1'nrqaona:rqrN
JIOrHKan6(
flporpaMMaJrap.46r

Ooprr,ra,rgsr( nepu$ u rcaqu_aaay
(Dopna:rrxax aepat[araqre
nporpaMM Ha

$ynrqrouanrnrx
IOUqeoKI,IX 

'3blKaxFormal verification of
programs in functiona[ and
logicaI languages

xoHe
ri,rlep4eri

6 flau Qopna,rr4sr aep&0axaqa.{ yr6rM.4aprr MeH racil4epiu,
flporpaMMarrrr( xyie,repai eripaey uocele.nepiu :epr"reyre
xaHe rpo.paMManay ri,r4epi MeH oJraparu (ypan.{apLrt6rq
xoueriueu nporpaMManapA6nl Qopllan4rr
BepEKarInc6rH6rq eprlpni e4ic:reuelepiu KoJrlanyra
6ar.rrrra:rraH. Ey,r rJpc r!1ar<qaonangu xolre JroraKaj.rrrr1
nporpaMMalay ril4epin4eri nporpaMMaJrapaLr
sepu(bftxaqar.[ay yuriu 3aMar{ayfi iaciraeprraes,
xyparraapMen rarrbrcyra Ml,r{Kin4irc 6epe4i.
.{ncqunanHa HanpaBJIeHa Ha HccJreAoBaHr.Ie [oHrruri flroAxoAoB rloprua:ruaofi nepa0fixaquu, npo6aeu
paspa6orrra [porpsMMHrrx cxcreM r{ DpuMeneHr_re
pa3irr.rrrEbrx MeroauK {opua:rrnofi Bepfi KarIHx nporpaMM
flpE IIOMOIIII ,36rXOB [porpaMM[poBaHns H ux
HHcrpyNleHToB. [anurrft rt]?c no3Bonrer o3HaKoMHrc, c
coBpeMeHHBrMr,r flo,ryoAilMr_r ]t r.rHcTpyMeHTaMr.t lilrs.
aept@urcaqxn [porpaMM Ha ,3rirax Qyuxquona,rsuoro u
JIOrAqecKof o [porpaMMHpOBaHHC.
Discipline is aimed at studying the concepts and
approaches of formal verification, the problems of
developing software systems and the use of various
methods of formal verification of programs using
programming languages and their tools. This course altow!
you to gct acquainted with modem approaches and tools for
verifying programs in functional and logical programming
languages.
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