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NPaKTUKAILIK TarchipManap OumiM - ajlylubiiapFa  FeUIBIMK
CTHABAIH TiMLIK KypaiiapblH MEHrepyre, e3iHAIK FblAbIMH
MOTIHAEPAI Kypy aHe jkobanay JaribliapblH JKETULLIpYTE,
3epTTEyINire FLUILIMA MOTIH KBICKAa, CEHIMAI JKoHe e3re
3eprreyllifiep YIUiH biHFaimbl Gonareinaai eTin Jkasyra,
COH/1aH-aK uHbOpMaLMAIBIK TEeXHOJIOTUsNap MeH

Ne | Ilonuin
UK /
Hukaau Iouninaraynt / Kpeaur / Kbickama annoTanus/ IlpepexBusnTTep/
CIHILTH Hazpauue qucuunaunst /| Kpeaur / Kparkasi aHHoTAIMS / IpepexkBU3HTHY/
HbI Name of the course Credit Annotation Prerequisites
/Cycle
of the
course
1 cemectp /1 cemectp / Semester 1
KOO komnonenti / BY3oseknii komnonenr / University component
1 bI1 AKajIeMHUATBIK 7a30a 5 AKaqeMWsUIbIK ~ XaT  JOKTOPaHTTapFa  ©3iHIH  FbUIbIMH
KOOK | AkajieMudecKoe rucbMo MOTIHJEPIH KypblibIMAayFa >xoHe (opmarTayra, FblIBIMHU
BJI1 BK | Academic writing canana okaszbaina JKoHe aybI3lla  COHICY  JIaFibliapblH
BD UC AambiTyFa MyMKiHaik Oepeni. Teopusiiblk marepuan KoHe
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kubepKkayinci3mik  OOWBIHIIA FBUIBIMA ~ TEPMHUHOJOTHUSHBI
Oiyre >koHE KOJIJaHyFa KOMEKTece Il

AKaILeMI/I‘IeCKOC IINCBMO IIO3BOJISIET JOKTOpaHTaM
CTPYKTYpUpOBaTh u (GOpMaTHPOBaTh CBOM COOCTBEHHBIE
HAaY4YHBIC TCKCTbI, Pa3BUBATb HABbLIKA IMUCBMEHHOHN U yCTHOﬁ
peueBoi AeATeNIbHOCTH B HaydHOW cdepe. Teopernueckuii
MaTeprual U MPAKTUUICCKUEC 3adaHUsl ITOMOI'YT 06y‘laIOHII/IMCH
OBJIAZICTH SI3BIKOBBIMHU cpe€acrtBamMu HAay4YHOI' O CTUJIA,
COBCPUICHCTBOBATH HAaBBbIKHN CO31aHUuA u O(i)OpMJICHI/ISI
CO6CTBCHHBIX HAay4YHBIX TCKCTOB, HAay4YUTb HCCIICAO0BATCIIA
IHUCATh TAKMM 00pa30oM, YTOOBI HAYYHBIN TEKCT ObUT KPATKHUM,
yOeuTeNnbHbIM W yOOOHO OpPraHW30BaHHBIM JUIS JAPYTHUX
UCCIENOBATENE, a TaKkKe 3HATh W IIPUMEHATH HAyYHYIO
TCPMUHOJIOIUIO 110 I/IH(i)OpMaI_II/IOHHBIM TEXHOJIOTUSIM H
Kn6ep0e30MmacHOCTH.

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, write 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
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Tannay Oolibinma komnoHerTTep / KomnonenTsl mo Beidopy / Optional Components

BIT TK
Bl KB
BD EC

IIporpammainay TUIIEPIHIH
CEeMaHTHKAChIH (hopMaiaay
dopmanuzauus CEMaHTUKU

SI3BIKOB IIPOrPaMMHUPOBAHMS
Formalization of the semantics
of programming languages

5

[Tonni OKY OapbIcbIHIA mporpammanay Tunaepi
KYPBUIBIMBIHBIH MOHI OJIapJblH (OpMaibasl MaTeMaTHKAJIBIK
MOJIENbJIEPIH KYpPY apKbUIbl KanbinTacansl. lIporpammanay
TUIIHIH CEMaHTHUKAChIH (opManu3anusuiay TUIAlI CHIATTay,
TUINIH KacHEeTTEepiH aHbIKTay YIIiH JAe, Iporpammaliapbl
dbopmannel BepuduKaysiay MaKcaThIHIA Ja KOJIAHBLTYbI
MyMKiH. [IporpamMmanay TiiH CEMaHTHKaJIbIK TaJlAay/bl
OpBIHJAyFa JKOHE OHIM IKYWECIHIH KaJbl METaMOJETIH
xKacayra MyMKIHJIK Gepei.

B xXonme wm3ydeHMs NHCIUIIIIMHBI q)opMa.nI/I?,yeTCH 3HAYECHUI
KOHCTPYKIIMM A3BIKOB IIPOIPAMMHPOBAHHS  ITOCPEICTBOM
HOCTPOEHUSI MX (OPMAIBHBIX MaTeMaTHYECKUX MOJIETICH.
@opmanu3anusl CEMAHTHUKH SA3BIKOB  MPOrPAMMHUPOBAHHUS
MOXET HCIIOJIB30BAaThCA KakK JIIA OIIMCaHUusA SI3bIKA,
OTIpENICTICHNS] CBOMCTB SI3bIKA, TaK W IS Teseld (hopmambHOU
BepHUPUKAITTT IIPOrpamMM. Jucrurmraa II03BOJISIET
BBIIIOJIHUTH CEMaHTHYCCKHUI aHaJlInu3 SI3bIKOB
MpPOrpaMMHpPOBaHUST W pa3paboTaTh OOIIYI0 METaMoJIeib
CHCTEM IPOTYKIIHH.

In the course of studying the discipline, the values of
programming languages constructions are formalized by
constructing their formal mathematical models. Formalization
of programming language semantics can be used both to
describe the language, to determine the properties of the
language, and for the purposes of formal verification of
programs. The discipline is at studying the universal
languages of production programming, allows you to perform
semantic analysis and develop a common metamodel of
production systems.

Ecenrey monenaepi/

BrraucnurenbHbie MOJETH
/
Computational models

BIT TK
BJl KB
BD EC

Kop HapbIFbIHAAFBI KacaHIbl
MHTEJUIEKT JKOHE allTOPUTMIIK
CTpaTerusiap

[Ion caynma cTparerusuiapblH aBTOMATTaHIBIPY MKOHE Kap Kbl
HapbIKTAPbIHBIH HET13r' JUHAMHUKACBHIH TYCIHY YIUIH jKacaH/bl
uareiekt  (Al)  omicTepiH  KongaHyra — OaFbITTalFaH.

@ EHYVY 708-01-21 Karanor nucumiuine no oOpasoBaTenbHON nporpamMMme. M3nanue Bropoe




HCcKyCCTBEHHBIN MHTEIJIEKT U
AITOPUTMHUUCCKUEC CTPATCIUU
Ha (OHIOBOM PHIHKE

Artificial  intelligence and
algorithmic strategies in the
stock market

ANTOPUTMIK cayla Kapxbl HapbIKTapbIHIAFbl — cayna
TarChIpbICTAPbIH OpbIHAAY YILiH KOMIBIOTEPIIIK
anropuTMaepAl mainananynsl Ouimipexi. byn anropurmuep
HapBIKTHIK JEPEeKTepAl TajljayFa, YIAruiepl aHbIKTayFa *oHe
AJIABIH aJla aHBIKTAJIFraH CPEKEICp HEMCECE CTparcrusiapra
HETI3IeNreH cayja IemiMiepiH KaObuinayra apHairad. Al
TOCUTZEpl yaKbIT ©Te Kelle cayda CTpaTerusiapbiH Oeilimaey
KOHE JKaKCapTy YIIIH MAIIMHAIBIK OKBITY MEH JepeKTepii
TAIAYABIH O3BIK OJICTEPIH KOCY apKbUIbl aIrOpUTMIIK
cayIaHbl )KaKcapTalbl.

I[I/ICIII/IHJII/IHa IIOCBJIIICHA MNPUMCHCHUIO METOI0B
uckycctBeHHoro wuHteiuiekra (UMW) mis  aBromaTtu3amuu
TOPrOBBIX CTPAaTETWii W IIOHUMAaHHs JIEKAIlEl B OCHOBE
JVMHAMHUKHU q)HHaHCOBBIX PBIHKOB. AHFOpI/ITMI/I‘{CCKaH
TOPTOBJIA OTHOCHUTCA K HMCHOJB30BAHUIO KOMIIBIOTCPHBIX
AJITOPUTMOB  JIsI  BBIIIOJIHCHHSA TOPIOBBIX IPHUKA30B Ha
(hbMHAHCOBBIX PBIHKAX. JTH aJTOPUTMBI MpPEAHA3HAYCHBI IS
aHaJIn3a PBIHOYHBIX JAHHBIX, BBIABJICHUA SaKOHOMepHOCTeﬁ n
MPUHATHS  TOPTOBBIX PENIEHWH Ha OCHOBE  3apaHee
onpeneNeHHbIX TmpaBwi uian crparerud. llomxomsr WU
YAYYILIAIOT AJITOPUTMUYECKYIO TOPIOBIIIO 3a CYET BHEIPECHUS
MNEPEAOBLIX METOAOB MAIIWMHHOI'O 06yquI/m N aHalu3a
JaHHBIX UIA afJalTaluy U YIYUIICHUS TOProOBbLIX CTpaTeFI/Iﬁ C
TCUCHHUEM BPpEMCHU.

The discipline focuses on the application of artificial
intelligence (Al) techniques to automate trading strategies and
understand the underlying dynamics of financial markets.
Algorithmic trading refers to the use of computer algorithms
to execute trading orders in financial markets. These
algorithms are designed to analyze market data, identify
patterns, and make trading decisions based on predefined
rules or strategies. Al approaches enhance algorithmic trading
by incorporating advanced machine learning and data analysis
techniques to adapt and improve trading strategies over time.
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BIT TK
BJ1 KB
BD EC

OObeKkTiepai aHbIKTay >KOHE

KJIacCH(pUKaIUsIay YILiH
Oeilimienred  TepeH  OKBITY
onicrepi

AnantuBHbIE METO/IbI
riyookoro  oOydeHus Ul
oOHapyXeHus u

KJ1acCu(PHUKAINN 00bEKTOB
Adaptive ~ Deep  Learning
Methods for Object Detection
and Classification

Kypc opTyprai xommanOamapaa oOBEKTUIEpi aHBIKTAY MKOHE
KIKTEY VIIIH KOJJAHBUIATBIH 3aMaHayH TepeH OKBITY
omicTepiH yipeHyre OarbITTalfaH KapKbIHABI OKBITY OOJIBII
tabbutanel. Kypc OapbIChiHIA CTYISHTTEP TEpPEH OKBITY
HeTi3/1epiMeH, COHBIH IIIiHe HEUPOHIBIK JKEIIep MEH TepeH
OKBITY apXUTEeKTypalapbiMeH TaHbicagpl. ComaH KeiiH
KeCKiHep MeH OeifHenepaeri HbICaHIapAbl AHBIKTAYy YILIIH
KOJITAaHBLIATBIH OPTYPIIi QMIICTEpre IMIONY YChIHBUIAAEL. byran
aliMaKTBIK KOHBOJIIOIIHS 9MIiCTEPi, KalTalaHAThIH HEUPOHIBIK
xeminep, conmaii-ak YOLO (You Only Look Once) skome
SSD (Single Shot MultiBox Detector) cusKTsl COHFBI
apxuTeKTypanap Kipemi. Herisri Hazap TepeH  OKBITY
yirinepine yHpeHyre OJKoHE JKaHa JIepeKTepre Hemece
CleHapuiepre OeiiMaenyre MyMKIHAIK OepeTiH Oeimmeny
onicTepine aynapbuiaapl. JlIOKTOpaHTTap opTYPIli KaiTa OKBITY
CTpaTerusuapbl JKOHE HAKThl YaKbITTa MOJENbIACPl KaHAPTY
YIIH Kepi Tapalyabl THaiijagany Typaibl OineriH Oomaipl.
Conpaii-ak Kylere OKBITY YVIIiH OapblHIIA aKMapaTThl
MBICAIIapbl TaHIayFa MYMKIHIIK OepeTiH OelceHIi OKBITY
omicrepi KapacThIPbLIaIbI.

Kypc mnpencraBmser co00oii WHTEHCHBHOE OOYyYCHHE,
HalpaBJIeHHOE Ha UW3yYeHHE COBPEMEHHBIX  METO/IOB
IyOOKOTO OOy4YeHHWs, MPUMEHSIEMBIX Ui OOHApYKCHHS U
KIaccU(pUKAMA OOBEKTOB B PA3IUYHBIX NPUIOKEHUSIX. B
X0/ Kypca TOKTOPAHTBI OyIyT 3HAKOMHUTBCS C OCHOBAMH
rIyOOKOro oOydeHHs, BKJIIOYas HEHPOHHBIE CETH W
apXUTEKTYphl ~ TUIyOOKoro  oOydeHus.  3arem  Oyzaer
IpeACTaBiIeH 0030p PA3TUYHBIX METO/IOB, HCIIOIb3YEMBbIX IS
OOHapyXeHHs OOBEKTOB B HM300paXEHHUSIX M BHUACO. ITO
BKIIIOYaeT B ce0s METOmbl PErMOHAIBHOW  CBEPTKH,
PEKyppeHTHbIE HEHpOHHBIE CETH, a TaKkXkKe HOBEHIIHe
apxutekTypbl, Takue kak YOLO (You Only Look Once) u
SSD (Single Shot MultiBox Detector). OcHoBHOe BHUMaHUE
Oy/eT y/eneHo aJanTHBHBIM METO/aM, KOTOpPbIe TO3BOJISIOT
MOJIENIAM rI1yOOKOro 00y4eHus YUUTBCS u
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HpI/ICHOCEl6JII/IBaTI>C$I K HOBBIM JaHHBIM HWJIKW CLHOCHApHUAM.
JIOKTOpaHThI y3HAIOT O PA3JIMYHBIX CTPATErUsIX J0OOYyUEHUs U
IPUMEHEHUU OOpaTHOrO pACHpPOCTPAHEHHs OMIMOKU st
OOHOBJIEHUSI MOJIeIel B peKUMe pealbHOro BpeMeHU. bynyT
PacCMOTPEHBI TAKKE METObl AKTHUBHOI'O 06yquI/151, KOTOpPBIC
IO3BOJIAIIOT CUCTEME BbIOMpaTh Haubosee HH(OpMATUBHBIC
HIpUMEPHI 17151 00y4eHusI.

The course is an intensive training aimed at learning about
modern deep learning methods used for object detection and
classification in various applications. During the course,
students will be introduced to the fundamentals of deep
learning, including neural networks and deep learning
architectures. An overview of the various methods used to
detect objects in images and videos will then be presented.
This includes regional convolution methods, recurrent neural
networks, as well as the latest architectures such as YOLO
(You Only Look Once) and SSD (Single Shot MultiBox
Detector). The focus will be on adaptive methods that allow
deep learning models to learn and adapt to new data or
scenarios. Students will learn about various retraining
strategies and the use of back propagation to update models in
real time. Active learning methods will also be considered,
which allow the system to select the most informative
examples for learning.

2 cemectp / 2 cemectp / Semester 2

KOO komnonenti / BY3oBckuiikommonent / Universitycomponent

BII
KOOK
BJI BK
BD UC

Frimeivu 3eprey omicrepi
Mertonpl HaYYHBIX
HCCIIEJOBAaHUN

Science research methods

5

Kypc akmapaTThIK TEXHOJIOTHSJIAP CAJACHIHJIAFbl FBHUIBIMU
3epTTeYJIep HOTIDKEIEPIH TalJayldblH OICTepiH  THIMJL
naiijajaHyra,  akmapartel  i3Aey,  OHJIEYy JKOHE
KHOEpKAYITICI3 TiK TEOPHUSITBIK-9[ICHAMAJIBIK JKOHE
MPAKTHKAJIBIK ~ ACIHEKTICIH  OKBIN-YHpPEHyre OarbITTalIFaH.
Hotmxecinge 611iM anymbuiap TEOPHSUTBIK XKoHE KOIAaHOATbI
JIEHTei1e TOKIPUOEIIK >KOJIMEH alblHFaH FRUTBIMU (aKTiIep i
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131y HOTHXKENEpIH OHJAEY >KOHE FBUIBIMH KOPBITHIHABLIAP
YIIIH SMOUPUKAIBIK Oa3aHbl KaJbIITACTBIPYAbI, FBUIBIMU
TYKbIpbIMJIaMalapFa COHKeC IPaKTHKAIBIK MAIIMETTepAl
TYCIHAIpYAl YiipeHeni.

Kypc nampasnen Ha 3QQeKTHBHOE HCIIOIb30BAHUE METOJI0B
aHaJI3a Pe3yJbTaTOB HAyYHBIX HCCIEAOBaHUN B 00JIACTH
MH(QOPMAIIMOHHBIX ~ TEXHOJOTMH, M3y4€HHE TEOPETUKO-
MCTOAOJOITMYCCKUX MW MPAKTUYCCKHUX AaCICKTOB IIOMUCKA,
oOpabotku  wmHpopManuu W kubepOesomacHocTH. B
pe3yibTare 00ydJaronuecss Ha TEOPETHUYSCKOM M MPUKIIAIHOM
YPOBHC HAY4YaTbCsd BBIABJIATH 3aKOHOMCEPHOCTH TCEXHOJIOIMHU
noncka wWHpOpManmUu uW OOpabOTKH pE3yNbTaTOB IOWCKA
HAayY4YHBIX dJaKTOB y IoJIy4a€MBbIC OIIBITHBIM ITIyTEM,
(hopMHpOBATh SMIMPHUSCKYIO 0a3y JUIS HAyYHBIX BBHIBOJIOB,
HHTCPIPETUPOBATH IMPAKTUYCCKUEC JTAHHBIC COTJIaCHO
Hay4YHbIM KOHIICIIITHUAM.

The course is aimed at the effective use of methods 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 learn to form 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.

KII
KOOK
I1J1 BK
PD UC

Heitponnpix ecenrteynep koHE
oJIapJbIH KOChIMIIIAIaphl
HeitpoHHbIE BBIUKCIECHUS U HUX
MIPUIIOKEHUS

Neurocomputing and their
applications

HelipokomnproTepiepai  Kypy  Herimepi — OasHanmaipl.
Heliponaplk ecenteynepai  icke acwlpy oiicTeMesepiHe,
COH/Iali-aK HEWPOHMBIK JKETUIepMEH IIEeMIUIETIH ecenTepre
erked-Terkeini  momy  Oepineni.  Kypcera:  sxacaHmbl
HEHpOHIBI ©3 DJIIEMEHTI pETiHAE KOJJAHATHIH KACaH/bI
HEHPOH MeH KeNUICpAIH Heri3ri MOoCNbIepi; JKeauiepai
OKBITY HYCKaJNapbl: OKBITYIIBIMEH OKBITY JKOHE ©3iH-031
OKBITY (e31H-031 yiBIMIACTBIpY) KapacThIpbLIaabl
W3naratoTtcst OCHOBBI ~ TOCTPOCHUS  HEHPOKOMITBIOTEPOB.
Jaercss neranbHbBId  0030p W METOAWMKH  pealu3aluu

[Iporpammansik
KaMTaMaHBbI d3ipIey
TEXHOJIOTHsIapbl/
TexHonmoruu pa3padoTku
MPOrpaMMHOTO
obecneuenus/ Software
development technologies
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HEUPOHHBIX BBIYUCIEHUM, a Takke 3a7ad, perracMbIX
HEWPOHHBIMU CeTSIMU. B Kypce paccMaTpuBarOTCs: OCHOBHBIE
MOJIEJIM UCKYCCTBEHHOI'O HEMpOHA M CETEH, UCIONIB3YIOIUX
UCKYCCTBEHHBIII HEHPOH B KadyeCTBE CBOErO JJIEMEHTA;
BapUaHTBhl O0ydeHHUs ceTeil: oOydyeHHe ¢ yuuTenem u
camoo0ydeHune (caMOOpraHu3aIys).

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 learning networks: learning with a teacher and
self-learning (self-organization).

Tannay 6oiibiHma komnoHerTTep / KomnonenTsl mo Buioopy / OptionalComponents
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KIT TK
I1JT KB
PD EC

[Iporpammanapisl  hOpMaIIBIK
BepuuKanusiay

®dopmanbHas BepuduKaus
porpamm

Formal verification of programs

[longe neaykTUBTIK Taiaay >KoHE YJATUIEpl TeKCepy CHUSKTbI
TOCUIACPIH, Herizaepi Oepinrex. TakpIppIinTap Ti3iMi:
TanantapasiH  (Gopmanbabl  criennGUKAIMSICHIHBIH - omicTepi
(mporpamMManbIK KelicIMIIapTTap ’KOHE CHI3BIKTHIK YaKbITThIH
TEMITOPAJIJIBIK JIOTMKAChI), MPOrpaMMalIap/iblH TYPBICTBIFbIH
Jonenney onictepi (MHAYKTUBTI TYKBIPhIMAAY oici KoHE
(GyHIMPIIEHTEH KUBIHAAP 9MiCl) JKOHE MOJENBAEPHl TEKCepy
onicTepi (alKbIH kOHE CUMBOJIIBIK (hOpMaiaFrbl TEOPHUSIIBIK-
aBTOMATTHI TACLI).

B I[I/ICIII/IHJH/IHC HU3JI0KCHBI OCHOBBI TaKHUX IIO0AXOOAOB, KakK
JNENYKTABHBIM aHAIM3 W IIPOBEPKA MOJIEIEH. Crucok Tem
BKJIIOYAET: METO/IbI (pOpMaIbHOW crielU(pUKAINN TPeOOBAaHUH
(mporpaMMHBIE ~ KOHTPAakThl M  TEMIOpalbHas  JIOTHKa
JIMHEUHOTO BPEMEHH), METO/IBI JIOKa3aTeabCTBa
KOPPEKTHOCTH nporpaMmm (meton HHIYKTUBHBIX
YTBEpXKIEHUH W MeTon (DYHAMPOBAHHBIX MHOXKECTB) |
METO/IbI TPOBEPKHU MOJIENIEH (TEOPETUKO-aBTOMATHBIM TTOJIXO]T
B SIBHOH M CHMBOJIMYECKOU (hopMax).

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
of inductive assertions and the method of supported sets) and
methods for checking models (automaton-theoretic approach
in explicit and symbolic forms).
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KIT TK
I1JT KB
PD EC

Kop HapbeIFbIHBIH OCTaBICHIH
Tangay JkoHe Ooypkay YIIIiH
KacaH/bl MHTEIJIEKT oficTepi
MEH aIrOPUTMIEPIH KONJIaHy
[Ipumenenue METOJIOB u
AJIrOPUTMOB HUCKYCCTBECHHOI'O
HHTCIUICKTA [JIsI aHaJIn3a ¢
MNPpOrHo3upoBaHrd  IMOBCACHU
(OHIOBOrO pHIHKA

Applying methods and
algorithms of artificial
intelligence to analyze and
forecast the behavior of the
stock market

ITon xapxel xoHe HH(pOpMaTHKa cayaiapblH OipIKTIpesi.
Kypc kap>kKbl HapbIKTapbIHBIH KYpJeJli AWHAMUKACBHIH TYCIHY
XoHe OoJalak HapbIKTBIK ypAicTepi Oomwkay yuiH o3bIK Al
onicTepiH maiinanaHansl. Kop HapbIFbIH TanaayablH JOCTYpl
omicrepine ipremi Tangay (KOMOAHUSHBIH — KapKbUIBIK
JKarJaiiblH Oaranay) JKoHe TEeXHHUKAJbIK Tangay (OaraHbIH
TapuXH YITUIepiH 3epTTey) Kipeai. Jlerenmen, Oyi1 o1iCTepaiH
YJIKEH KeJeMJEri JepeKTeplli OHIEY *XoHe HO3IK YIruiepai
Tycipy Ke3iHze 1mekreyiepi ©Oap. Al omicrepi MeH
QITOPUTMEPIH  KOJNJaHY AapKbUIl — 3epTTeylIuiep MeH
MPAKTHKTEP KOP HAPBIFBIH TaJay >KoHE 00pKay MYMKIHIIITIH
KeHelTyre ymrhutanel. Al anropurMaepi  KapKBUIBIK
JNEpeKTepaiH YJIKeH KOJEeMiH OHIeH aiaabl KOHE alam
TaNJAayIblIapel  OKidepin  amysl ~ MYMKIH  YATUIepAi,
KOppeIsIUsIapabl )KoHE aHOManusaiIapab! ama anaasl. Onap
HapbIK JMHAMHUKACHIH JXKaKCBHIPAK TYCIHYIl KamMTaMachl3 eTe
OTBIPBIN,  JKAHAIBIKTAp  MaKajaJapblHAaH,  QJEYMETTIK
KEIJIEpJIeH JKOHe 0acka KypbhUIBIMIAIMaraH JepeKTep
KO3JIepiHEeH THICTI aKmapaTThl aBTOMATTHI TYpPJE IIBIFapPbIT
anapl.

Huctuminaa  oObequHSAET — objmacTh  (UHAHCOB |
KOMITBPIOTEPHBIX HayK. B Kypce HCHONB3YIOTCS TepeioBbIe
METO/bl MCKYCCTBEHHOTO HMHTEJIEKTa, YTOOBI TOHSATH
CIIOKHYIO TUHAMUKY (PMHAHCOBBIX PBHIHKOB M IIPEICKA3aTh
Oyaymiue pbhIHOYHBIE TEHACHUWU. TpajuIIMOHHBIE METOJIBI
aHanmu3a (OHIOBOTO PBHIHKA BKJIIOYAIOT (DyHIAaMEHTATbHBIN
aHanu3 (OLeHKa (HUHAHCOBOTO COCTOSIHUS KOMIAHHH) H
TEXHUYECKUH aHanu3 (M3y4eHHEe HMCTOPUYECKUX IIEHOBBIX
mojeneit). OfHAaKO STH METOIbl WMEIOT OTPaHUYCHHUs IPU
00paboTke OOoNpImIMX OO0BEMOB [AHHBIX W YJIaBIWBAaHUH
TOHKUX 3aKOHOMEpHOCTEeH. [IpUMeHsIsi MEeTOAbI U alNrOPUTMEI
WU, wuccnemoBaTend W NTPAKTUKU CTPEMSITCS PACHIMPUTDH
BO3MO)KHOCTH aHajW3a W NPOTHO3MPOBAaHUS (POHIOBOTO
poiHka. AnroputMel I moryt oOpa0aTbiBaTh OIpOMHBIE
00beMbl (PMHAHCOBBIX AAHHBIX U BBIABIATH 3aKOHOMEPHOCTH,
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KOppesilMd ¥ aHOMAaJlid, KOTOPBIE MOTYT OBITh YIYIIEHBI
AHAJINTUKaMHU-JIFOAbMU. OHnu MOTr'yT aBTOMAaTU4YCCKHU
H3BJICKATb PCJICBAHTHYIO I/IH(l)OpMaIlI/IIO U3 HOBOCTHBIX
CTaTel, COUUAIBHBIX CETeH U JpPYrMX MCTOYHHUKOB
HECTPYKTYPUPOBAHHBIX JIaHHBIX, obecrieuuBas Oojee MojgHoe
IMOHUMAaHUEC TUHAMUKU PbIHKA.

The discipline combines the fields of finance, economics, and
computer science. Course leverages advanced Al techniques
to make sense of the complex dynamics of financial markets
and predict future market trends. Stock markets are highly
dynamic and influenced by numerous factors such as
economic indicators, company performance, geopolitical
events, and investor sentiment. Analyzing and understanding
these factors is crucial for making informed investment
decisions. Traditional methods of stock market analysis
involve fundamental analysis (evaluating a company's
financial health) and technical analysis (studying historical
price patterns). However, these methods have limitations in
handling large volumes of data and capturing subtle patterns.
By applying Al methods and algorithms, researchers and
practitioners aim to enhance stock market analysis and
forecasting capabilities. Al algorithms can process vast
amounts of financial data and identify patterns, correlations,
and anomalies that may be missed by human analysts. They
can automatically extract relevant information from news
articles, social media, and other unstructured data sources,
enabling a more comprehensive understanding of market
dynamics.
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KIT TK
I1JT KB
PD EC

Kopmiaran  optameH  e3apa
OpEKeTTeCy XoHE Tayjay YILIiH
KOMIIBIOTEPIIIK KOpY MEH TepPeH
OKBITY/1bI OIPIKTIPY
Wurerpanus METOZI0B
KOMIBIOTEPHOTO  3pEHUst U
riyookoro  oOydeHus Ui
aHaju3a M B3aUMOJAEHCTBUS C
OKPY>KaroIIMM MHPOM
Integrating Computer Vision
and Deep Learning for Analysis
and Interaction with the
Environment

Kypc  nokropaHTTapabl KOMIIBIOTEPIIK Kepy MEH TepeH
OKBITYJIBIH 3aMaHayH SIICTEpIHE €HYTe IIaKbIpalbl, COHJIAMN-
aK ojapAbl Tanjay oJKoHE KOpIIaraH oOpTaMeH e3apa
opekerTecy yiiH OipikTipyai yipereai. Kypc kommnbroTepiik
KOPYMEH, KeCKIH/1 OHJIEY HerizepiMeH JKOHE
MYMKIHAIKTep/l ILIbIFapyMeH TaHBICTHIpyJaH OacTanajibl.
JlokTopanTTap TepeH OKBITYMEH, COHBIH IIIiHJE HEHPOHIBIK
XKENUIep MEeH KOHBOJIOIMOH/BI HEHPOHIBIK JKEeNlIepMEH
(CNN) TaHBICTBIpBUIAJIBI, OJIAD 3aMaHAyH KOMIIBIOTEPIIIK
KOpyAe KECKIHIAEepIl OHJACYAIH HEeri3ri Kypaugapbl OOJbII
TaObLIa/(bl JKOHE HAKThl YaKbIT PEXHUMIHAE OObEKTLIepal
TaNIay *KoHE JKIKTEeY YIIiH KOJIAHBLIIATBHIH OPTYPIIl 9micTep
MEH apXUTeKTypajlap Typaibl Oineni. byFaH HBICaHIBI
aHBIKTAy YXKOHE OaKplIay, CEMAaHTHUKAJIBIK CEIMEHTTEY, YJTiHi
TaHy oHe OerTi TaHy Kipeni. COHBIMEH Karap, bIM-HIIapa
JKOHE DMOITUSHBI TaHy, COHJAi-aK COUJICy CHHTE31 MEH TaHy
CHUSIKTBI CBIPTKBI QJIEMMEH dPEKETTECY 9MIICTEPIH MEHTepe/Ii.

Kypc mnpenmaraer 1oKTpaHTaM MOTPY3UTHCS B COBPEMEHHBIE
METOJIbl KOMITBIOTEPHOTO 3pEHUSI U TIIYOOKOro OOydeHWs, a
TaKke H3YYUTh CHOCOOBI MX HMHTErpalluy sl aHalu3a |
B3aUMOJICHCTBHUSI C OKpYyXxatoliei cpeaor. Kypc HaumHaercs ¢
BBEIICHUS B KOMITBIOTEPHOE 3pPCHHE, OCHOBBI 00pabOTKH
M300paKeHUH ¥ BBIIEIECHUS NMPH3HAKOB. 3aTeM JIOKTOPAHTHI
O3HAKAMJIMBAIOTCSI € TIYyOOKMM OOy4YeHHEM, BKIIOYast
HEMpOHHBIE ceTH U cBepTouHble HelipoHHble cetn (CNN),
KOTOpBIE  SIBJISIIOTCS. OCHOBHBIMH ~ MHCTPYMEHTaMH ISt
00paboTKN H300paKeHUI B COBPEMEHHOM KOMIBIOTEPHOM
3peHuH. JIOKTOpPaHTBl Y3HAIOT O PA3IUYHBIX METONaxX H
APXHUTEKTYpPaXx, UCTIONB3YEMBIX TUIst aHaIu3a u
KjIaccuukan OOBEKTOB B PpEAIbHOM BpEMEHU. ITO
BKIIIOYaeT B ce0f JCTEKTUPOBAHHE M  OTCIC)KUBAHHE
O00BEKTOB, CEMAHTUYECKYI0 CETMEHTAIMI0, pPAacIiO3HABaHHE
o0pazoB W pacrno3HaBaHue Jul. Kpome Toro, wusydaror
METO/Ibl B3aUMOJECHCTBUS C OKPYKAIOIUM MUPOM, TaKHE Kak
pacro3HaBaHUE JKECTOB M HMOLMM, a TakkKe CHHTE3 U
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PACMO3ZHABAHWE PEYH.
The course invites students to immerse themselves in modern
methods of computer vision and deep learning, as well as
learn how to integrate them for analysis and interaction with
the environment. The course begins with an introduction to
computer vision, the basics of image processing, and feature
extraction. Students are then introduced to deep learning,
including neural networks and convolutional neural networks
(CNNs), which are the main tools for image processing in
modern computer vision. After that, students will learn about
the various methods and architectures used to analyze and
classify objects in real time. This includes object detection
and tracking, semantic segmentation, pattern recognition, and
face recognition. In addition, students learn methods of
interacting with the outside world, such as gesture and
emotion recognition, as well as speech synthesis and
recognition.
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