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[HCTpYKIIisS KOpHCTYBauyaM Karajiory

®-Karanor — 2026 p.

AHoTaii BUOIpKOBUX AUCIHUILIIH A7 1-T0 KypCy

. Maremaru4Hi MofieJi MATPUMKH IPUXHATTA PillICHb
. leHepaTUBHUI WITYYHUN iHTENEKT

. Game Theory

. Komn’rorepunii 3ip

. Meroau Teopii HaAIHHOCTI Ta PU3UKY

. Texnomnorist 610K4eHHY

. @yHK1iHE TpOrpaMyBaHHs
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. Cuctemu Data Science

Amnorartii BUOIpKOBUX JUCUUILTIH JJIS 2-TO KypCy
1. Evolutionary Computing

2. Econometric Analysis

3. Natural Language Processing

4. Modern Reinforcement Learning

5. CucteMu NIMOMHHOTO HABYAHHS

6. YrpaBiiHHS IPOEKTAMH

*) TUCIMILTIHA BUOOPY ISl OCBITHHO-HAYKOBOI IPOTPAMH IMiITOTOBKM MariCTPaHTIB
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IHCTpYKUisi KOpUCTYBaYaM KATAJIOry

1. Kimekicte 1 o6csar (y kpemutax €KTC) oCBITHIX KOMIOHEHTIB, sIKi MOXKe OOpaTu
cryneHT (BuOipkoBux OK) Bu3Ha4aeThCs HABUANBHHM IUIAHOM, a came: ais 1-To Kypcy 3a
OCBITHBO-TIpO(eciiiHOI0 TIporpamor0 — 23 KpeauTH, s 1-ro Kypcy 3a OCBITHbO-HayKOBOIO
nporpamoro — 18 kpeauTis, Ut 2-T0 Kypcy 3a OCBITHBO-HAYKOBOIO IMporpamoro — 13 kpeauris. Y
HaBYAJILHOMY IUJIaHI 3a3HAYAIOTHCA TAKOX CEMECTp, Y SKOMY Bukianaetbes BubipkoBuit OK, ¢opma
CEeMECTPOBOTO KOHTPOJIIO, BUAM Ta OOCATH HaBYAJIbHHUX 3aHSITh.

2. besnocepenniii  BuOiIp CTymeHTaMH JUCIUIUTIH  3MIMCHIOETBCS  4Yepe3  CalT
https://my.kpi.ua/.

3.V Bumaaky HEMOXJIMBOCTI ()OPMYBaHHsS HaBUAJIbHOI I'PYNU/IOTOKY Ul BUBYCHHS
nesHoro OK @-Karanory cTygeHTaM HaJaeThCsl MOXIHMBICTH a00 3AIMCHUTH NMOBTOPHHMNA BHOIp,
MIPUETHABIINCH 10 BXXE CPOPMOBAHUX HABYAIBHHMX TPYI/TIOTOKIB, a00 omaHoByBatu oOpanmii OK
1HAMBIOyalbHO 3 BHKOPUCTAHHSAM 3MilIaHol (OPMH HAaBYAHHS Ta 1HAWBIAYaJIbHUX KOHCYIJIbTAlLil
(MOXTHMBICTh HAJIA€THCA 3a OOIPYHTOBAHOIO 3asBOIO CTyACHTA Ta PIIICHHSAM Kadenpu MpuKIagHOT
MaTeMaTuKy, sika 3a0e3neuye Bukiananis OK).

4. 3n00yBau, IKU 3HEXTYyBaB CBOIM IPaBOM BUOOpY, Moke OyTH 3anMcaHuil Ha BUBYCHHS
OK, oOpanux 3aBimyBaueM Kadeapu NpPUKIATHOI MaTeMaTHKH JUIS ONTHUMI3alii HaBYaJIbHUX
IpyI/IOTOKIB.

5.  Skmo 3100yBau i3 MOBaxHOI Hpu4yMHU He 3Mir obparu OK BuacHO, abo BHUSBHUB
MOMUWJIKY MIONO CBOTO BOJICBHSBIICHHS, BIH 3BEPTAETHCS A0 JIEKaHATY i3 3asABOIO IS 3alUCy Ha
BUBUEHHS oOpanux HUM OK, HajaBIIM JOKYMEHTH, 110 3aCBIUYIOTh MOBAXHICTh NMPUUYMH. 3asBa Ha
3MiHy BHOipkoBoro OK y cpopmoBaHOMY 1HIMBITyalbHOMY HaBYQJIbHOMY IUIaHI Ma€ MOAABAaTUCS HE
Mi3HIIIE HIXK 32 MICSIb 10 TOYAaTKy CEMECTpY, Y KoMy BUKIaaaeThes 1eit OK.

6. He nomyckaerbces 3MiHa o0panux OK micist moyaTKy HaB4aJIbHOTO CEMECTPY, Y IKOMY
BOHU BUKJIQ/IAIOThCS.

7. OOpani cryaentom OK 3a3HauaroTbes B HOTo 1HAUBIYaJbHOMY HaBYAIbHOMY ILJIaHI.

8.  binbme iHpopmanii mpo NOpsIOK peaizauii CTyJeHTaMu MpaBa Ha ButbHUHN BUOip OK
MO’KHA 3HaWTH y BianoBigHOMY [lonoxeHHi mpo peanizaliio mpaBa Ha BUIBHHM BUOIp HaBYAJIbHUX
mucturiiz 3n00yBadamu Bumoi ocBitu KIII im. Iropst Cikopcrkoro.


https://my.kpi.ua/

®-Karanor — 2026 p.

Jucturniau ais 1-ro kypey
(motpi6HO oOpatu 23 kpeautu — 3a OIIII, 18 kpenutiB — 3a OHII)

Ne Ha3Ba HaBYaJIbHOI TUCHHUILIIHHA Cemectp Km_“f CeMeCTp?Ba
KpeauTiB arecTranis
1 MaremaTi4HI MOZACII M ATPUMKH 2 5 eK3aMeH
NPUHHATTS PIICHD

2 ['eHepaTHBHUI IITYYHUI IHTETIEKT 2 5 €K3aMEH
3 Game Theory 2 5 eK3aMeH
4 Kowmrt totepHuii 3ip 2 5 eK3aMeH
5 Metoau Teopii HaJIHHOCTI Ta PU3HKY 2 4 3aIIK

6 TexHoI0T1s OJTOKICHHY 2 4 371K

7 DyHKIIiHE IPOrpaMyBaHHS 2 4 3aJIK

8 Cuctemu Data Science 2 4 31K




Jlucuuruniay 11 2-To Kypey
(motpibHO 00paru 13 KpeauTiB)

.. . Kia-Tp CemecTpoBa
Ne Ha3pa HaBYAJIbHOI JUCIHUILIIHU CemecTp . .
KpPeIuTiB arecranis

1 Evolutionary Computing 3 5 eK3aMeH

2 Econometric Analysis 3 5 €K3aMeH

3 Natural Language Processing 3 4 3ATIK

4 Modern Reinforcement Learning 3 4 371K

5 CucreMH NIMOMHHOIO HaBYaHHS 3 4 3aJIiK

6 VipaBiiHHSA OIPOEKTAMHU 3 4 3aJIK




AHoTauii BUOipKOBHX JUCHHUILIIH 11 1-T0 Kypcy

1. MaremMaTnuHi Moaeai MiATPUMKH NPUHHSATTS pillleHb

Kadenpa, sixa
3a0e3neuye
BUKJIAIAHHS

HpHKHaZ[HOi MaT€MaTUuKHU

PiBenn BuIOi
OCBIiTH

Jpyruii (MaricTepchKuii)

Kypc, cemecTp

1,2

Oo6csar
AMCUUIIIHMA Ta
PO3M0aL rOAMH
ayIUTOPHOI Ta

5 xpenutiB €EKTC: 46 aynuropuux ronut, 104 ronnHu caMOCTiiHOT poOOTH

CaMOCTIiiHOL

podoTH

Moga VYkpaiHcbka

BHKJIA/IAHHS

Bumoru 10 Bukrnazg kypcy 6a3yeTbes Ha MPOCTYXaHUX CTYICHTaMU KypcaxX AUCKPETHOT

MOYATKY MaTeMaTuKH, MOJIETIOBaHHS CKJIaJHUX CHUCTEM.

BUBYEHHS

TUCHUILIIHUA

o Oyne Crpykrypa mpouecy npudHATTS pimeHb. Ocoba, 1Mo npuiiMae pillleHHS.

BHUBYATHCS AnvrepnaruBu Kpurepii. Llkanu ouinku. [IpuiHATTS pillieHb OpU ICHYBaHHI
OaraTbox KpuTepiiB. barartokpurepiajibHICTh Ta MOKJIMBI BIJJHOIIEHHS MIXK
kputepismu. [Tpunmun B. IMapero. Ontumanshicts B. Ilapero. dominyroui
noMmiHoBaH1 aneTepHatuBu. Muoxkuna @. Emxsopra - B. Ilaperto.
Axciomarn4Hi Teopii paliOHaJIbHOI NOBEAIHKH. Teopis parioHaIbHOT
noBeninku (I1. Camyenwscon). Jlotepei Ta nepeBa BHOOPY 3adadi 3 Ba3aMH.
Maremarnyhi Mozenl OaraTokpuTepiaabHOL ornruMizari. IMigxig
JOCHIDKEHHs ~ omepaniid. bararokpurepianbHi 3amadi 3 00°‘€KTUBHHUMH
MonensimMu. [IpuHIUn eQdeKTUBHICTh-BapTIiCTh. MeTon MOCSKHHUX IIiIeH.
JIronuHO MaIIMHHI IPOLEAYPH Ta HEHpOHH1 Mepexi. [IpsMi TroquHO MalIHHI
npouenypu. [Ipouenypu ominku BekTopis. [Iporenypu nomryky 3a10BiIbHUX
3Ha4eHb KpuTepiiB. MeToau ronocyBaHHS Ta MIAPAXyHKY TOJIOCIB.
[TocTanoBka 3amaui miApaxyHKy ronociB. [IpaBumo BiZHOCHOI OUIBIIOCTI.
[IpaBuno BigHOCHOI OinbmiocTi 3 BuOyBaHHsIM. [IpaBmiio bopaa ("'migpaxyHKy
ouok"). [IpaBuno Konmopce. Axciomu miapaxyHky ronocis. [Tapagoxe Eppoy.
[IpaBuno Komenga. [IpaBuno Cimmcona. MeTon anbTepHaTUBHUX TOJOCIB.
lonocyBaHHs 3 TMOCHIJOBHMM BHKIIIOUEHHSAM. [lpaBmwiio mapasnenbHOro
BUKJTIOUCHHSI.

Yomy ne Jlnist mepeBa)kHOi OLIBIIOCTI JIFOACKKUX PIlIEHh HE MOKHA TOUHO PO3paxyBaTh

nikaBo/Tpeda 1 OWIHUTU X HaciiAKUM. MO)XHa JuIle NPUITyCKaTH, L0 MEBHHUM BapiaHT

BHBYATH pilleHHs TpuBeAe 10 Halkpamoro pesynsrary. [IpoTe Take mnpumyiieHHs

MO)KE BHUSBHUTHUCS IOMWJIKOBUM, TOMY IO HIXTO HE MOXE 3arIIHYTH B
MaiOyTHE 1 3HAaTH yce HAIEBHO.

Tomy JFONICHKI PIIEHHS € BUKIIOYHO BAXJIMBUM ISl PAKTHKY 1 IIKABUM JJIS
HayKH 00'€KTOM JOCIIIKCHHS.

Yomy MokHA
HABYHUTHCH

OcHOBHI Teopii Ta MareMaTW4yHl MOJEJI MPUUHATTSA pilieHb. MeTom0I0ri0
1noOy10BH MoZIeNIei MPUNHHATTSA PILLICHb 1 OLIHKU X HACIIJKIB.




Ax MokHA

Po3B’s3yBaru 3ama4i GaratokpurepiaabHOi onTuMizalii. OLiHIOBaTH PU3KKH 1

KOPHMCTYBATHUCS | HACTIAKY PIICHB, IO MPUHUMAIOTHCA. TEOPETHIHO OOTPYHTYBATH BUOIP TOTO
Ha0yTHUMHU YH IHIIOTO TEXHIYHOTO PillIeHHS.

3HAHHSAMM |

YMiHHAMU

Indopmaniiine | Cumalyc.

3a0e3nevyenHs | JlucraHmiifHui Kypc

TUCHUILIIHUA

Bun Ex3amen

ceMecTpPOBOro

KOHTPOJTIO




2. l'eHepaTMBHUIl IITYYHHUI IHTEJIEKT

Kadenpa, axa
3a0e3meuye
BUKJIAIaHHS

HpHKJIaI[HOT MaT€MaTUuKHU

PiBenp Bumioi
OCBITH

Jpyruii (MaricTepchbKHi)

Kypc, cemecTp

1,2

Oobcsr
JUCIHUILIIHA Ta
PO31O0aiJ rOIUH
ayIUTOPHOI Ta

5 kpenutiB €KTC: 46 aynutopaux ronuH, 104 ronuHM camMoCTiitHOT poO6OTH

CaMOCTIHOL

poodoTH

Moga VYkpaiHcbka

BUKJIAAHHS

Bumoru o Buxknan kypcy 6a3yeTbes Ha MPOCITyXaHUX CTYAEHTaMH Kypcax JTiHIHHOT

ToHaTKy anreOpu, MAIIMHHOTO HABYAHHS Ta HCUPOHHUX MEPEK.

BUBYEHHS

JUCIHHUILIIHA

Illo Oyne Kypc npucBsiueHuii BUBYCHHIO alTOPUTMIB 1 MOJENEH, 34aTHUX CTBOPIOBATH

BUBYATHCS HOBI JJaHI — TEKCTH, 300pakKeHHs, ay/Iio Ta BiJlc0 — HA OCHOBI HABYAJIHHUX
TIPUKIIATIB. Crynentu NOCIIIATH dbyHIaMeHTaNbHI apXIiTEeKTypHU
TeHEpaTUBHUX  Mojeneill, 30kpema BapiauiiiHi  aBTokomepu  (VAE),
reHeparuBHo-3MaraiabHi Mepexi (GAN) Ta Tpancopmepu, sKi Jekarh B
ocHOBI cydacHux cucteM, Takux sk ChatGPT ta DALL-E. 3nauna yBara
OPUIUISETHCS MaTEMAaTUYHUM OCHOBAM I€HEPaTUBHOTO MIXOTY.

q,OMy e BukopucTtaHHs TEHEpPAaTHBHOTO IITYYHOTO IHTENEKTY, y TEpIly 4Yepry,

g;};&:{Ba()T/;peﬁa BEJIMKUX MOBHHMX MOJENEH Hapsay 3 KOMII'IOTEPHUM 30pOM, € OJHUM 13

HaNOIIBIINX HANPSMKIB HA PUHKY IpaleBIalITyBaHHS Yy c(hepi MaIIMHHOTO
HapyaHHS. Po3ymiHHsS npuHIUNIB poboTH cucteM reHeparuBHoro 111
JIOTIOMOXKE€ ~ TPOAYKTUBHIIIE KOPUCTYBAaTUCS ICHYIOUUMH MOJCISAMHU 1
PO3pO0IATH BIACHI, pO3yMIiIOUH 1X CHJIBHI Ta C1a0K1 CTOPOHHU.

Yomy MOKHA

[IpoTsrom Kypcy CTyIEeHTH HaBUaThCs CTBOPIOBATU T€HEPATUBHI MO 3

HaBUUTHCS HYJIS, @ TAKOXK aJanTyBaTH TOTOB1 MOEII 10 MPUKJIAIHUX 3a]1a4 — TreHepartii
300pakeHb, TEKCTIB, My3UKH a00 CHUHTE3y MOBJIEHHS. BOHU 3MOXYTh
BIIEBHEHO KOPHUCTYBAaTUCh Cy4yaCHUMH (PpeiMBOpKaMH (HalpuUKIIa,
LangChain), npaitoBatu 3 BeIMKUMU MOBHUMH MOJIEIISIMH, a TAKOX
OLIIHIOBAaTH SIKICTh 3T€HEPOBAaHUX PE3YJIbTATIB.

Hx MoxHa Crynentu OyayTh y 3MO31:

KOPHCTYBATHCS ® HalMcarty 3 HyJia NpocTy reHeparuBHy Monenb (GAN, VAE);

Habyrnmn ) ® IOHABYATH ICHYIOY1 MOJEINI /Ul KPaIoro BUKOHAHHS KOHKPETHOT

SHAHHAMY | saIadi;

YMIHHAMH e xopuctyBatucs BiakputuMu API icHyrounx mozeneit A CTBOPEHHS

BJIACHUX MIPOTPaAMHUX MPOAYKTIB.

Indopmaniiine CuaGyc.

3a6e3neq.eHHﬂ OnnaitH-niApyYHUK.

AUCHUTILTIHH

JlMcTaHmiitHuiA Kypc.




Peno3uropiit neKIiitHUX PUKIAIB.

Bun
CEMECTPOBOTO
KOHTPOJIIO

Exzamen

10




3. Game Theory

Department Applied Mathematics Department

Level of Higher | Second (Master’s) Level

Education

Year, Semester 1,2

Credits and 5 ECTS credits: 46 contact hours, 104 hours of self-study

Workload

Language of English

Instruction

Prerequisites Fundamentals of calculus, algebra and geometry, probability, statistics, and

optimisation.
English proficiency at a level not lower than B2

Course Content

In this course, students will become acquainted with the fundamental
concepts and methods of game theory — a field that studies strategic
interaction among rational agents. We will examine how to model games in
normal and extensive form, analyse the rational behaviour of players,
identify Nash equilibria in various contexts, and explore games with
incomplete and imperfect information. Particular attention will be devoted to
applications of game theory in economics, politics, and other social sciences.

Why this course
is important /
Why study this
course

Game theory is a powerful tool for understanding how people make
decisions in situations of strategic interaction, where outcomes depend not
only on one’s own choices but also on the choices of others. Its methods
make it possible to explain behaviour in markets, negotiations, political
campaigns, wars, biological evolution, and many other domains. Studying
game theory develops analytical thinking, modelling skills, and the ability to
anticipate outcomes. It is not just a theoretical discipline, but also a practical
approach to decision-making in a complex and interdependent world.

Learning
Outcomes

Upon completing the course, students will be able to formulate and analyse
strategic situations, construct appropriate game-theoretic models, and
identify equilibria in various types of games. They will learn to distinguish
between games with complete and incomplete information, as well as perfect
and imperfect information, and to apply Nash equilibrium alongside other
equilibrium concepts. The course will help develop critical thinking, logical
analysis of agents’ behaviour, and the ability to predict the outcomes of
interactions. In addition to technical skills, students will gain an intuitive
understanding of strategic behaviour that will be valuable both in
professional settings and in everyday life.

How the
acquired
knowledge and
skills can be

The knowledge and skills acquired during the course can be applied to the
analysis of strategic decision-making in business, economics, politics,
international relations, sociology, and information technology. Moreover,
this knowledge will be valuable in both scientific and applied analytics, in

used data-driven work, and in the development of algorithms for artificial

(competencies) intelligence and automated decision-making systems.

Information Syllabus.

support M. J. Osborne. An Introduction to Game Theory. OUP, 2004, 533 p.
M. J. Osborne, A. Rubinstein. A Course in Game Theory. MIT Press, 1994.
368 p.

Semester Exam

assessment

11




4. Komm’rotepHuii 3ip

Kadenpa, sixa
3a0e3neuye
BUKJIAAHHS

HpHKHaZ[HOi MaT€MaTUuKHU

PiBeHnn BUIOL
OCBITH

Jpyruii (MaricTepchKuii)

Kypc, cemecTp

1,2

Oobcsar
AMCUUIIIHMA Ta
PO310aL rOAMH
ayIUTOPHOI Ta

5 xpenutiB €EKTC: 46 aynuropuux ronut, 104 ronnHu caMOCTiiHOT poOOTH

CaMOCTIiiHOL

podoTH

Moga VYkpaiHcbka

BHKJIAIAHHSA

Bumoru o Bukinazg kypcy 6a3yeTbes Ha MPOCTYXaHUX CTYIEHTaMU Kypcax JTiHIHHOT

MOYATKY anreOpy, MaIIMHHOTO HAaBYAHHS Ta HEMPOHHUX MEPEXK.

BUBYEHHS

TUCHUILIIHUA

Ilo Gyne Kypc oxommoe ocHOBH 1 cy4acHI METOAM aHali3y 300pakeHb Ta BiZEO 3a

BHBYATHCS JIOTIOMOTOI0  JITOPUTMIB IUTY4YHOro iHTeNeKkTy. CTyleHTH O3HaHOMIATHCA 3
(byHIaMEHTAIEHUMH TIOHSTTSMH KOMIT IOTEPHOTO 30pY, TaKHMH SIK 00poOKa
300pakeHb, BUABICHHS 00 €KTIB, KiacuQikalis, cerMeHTalis. 3HauHa yBara
MPUALISETHCS MPAKTUYHOMY 3aCTOCYBAHHIO IIMOOKOTO HaBYaHHS B 3ajjadax
KOMIT'FOTEPHOTO  30pY, BKJIIOYAIOYM BHUKOPUCTAHHS HEHPOHHHX MEpEeK,
30kpema 3roptkoBux Mepexxk (CNN), a Takok CydyacHUX apXiTeKTyp AJs
00p0OKH BiJIcO Ta 300pakKeHb.

Yomy ne Komm’rorepuuii 3ip, Hapsiay 3 BEITUKMMU MOBHUMH MOJENSIMH, € OIHUM 13

nikaBo/Tpeda HaOIIBIINX HANPSAMKIB HAa PUHKY IpaleBlIalITyBaHHS Yy c(depi MaIIMHHOTO

BHBYATH HaBYAHHS.

Yomy MOKHA

VY  pesynbTari NPOXOMKEHHS KypCy CTYIACHTHM HaByarbCcsi OynyBaTH Ta

HABYHUTHCHA TPEHYBaTH MOJENII KOMIT IOTEPHOTO 30py, TMpaioBatu 3 0Oi0mioTekamu
OpenCV, PyTorch ta TensorFlow, a Takox aHai3yBaTH SIKICTh 1 TOYHICTh
Bi3yaJIbHUX MOJIEJICH.

Sk MoKkHA 3a/1a4i KOMIT FOTEPHOTO 30py IMUPOKO PO3TOBCIOKEHI Cepe TisUTbHOCTI

KOPHMCTYBATHCS | CydyacHMX KOMITaHiH, IO CTEIiali3y0ThCI Ha MAlTMHHOMY HaBYaHHI a0o

HA0yTUMU MAaIOTh BIJUIUI, SIKUW 3aiMa€eThCs 3a1a9aMH MallTMHHOTO HABYAHHS, Y CBOIH

3HAHHSMU i CTPYKTYpi. 3HAHHS Ta HABUYKH, HAOYTi BIPOJOBXK JAHOTO KypCy, OyayTh

YMiHHSIMU AKTUBHO BUKOPHCTOBYBATHCS B pasi poOOTH CiTyXxadyaMH Kypcy HaJl TAKUMHU
3a7a4yaMi I yac poOoTH 3a (haxoM.

Ingopmaniiine | Cuadyc.

3a0e3nmeYeHHs Jucranmiitauii Kypc.

JTUCIHHUILIIHA OnaifH-TI APy YHUK.

Bun Ex3amen

CeMeCTPOBOTO

KOHTPOJIIO

12




5. MeToau Teopii HAAIHHOCTI TA PUHKY

Kadenpa, saxa
3a0e3nmeuye
BUKJIAIaHHS

HpI/IKJIaI[HOT MaT€MaTUKU

PiBenp BHIIO1
OCBITH

Hpyruii (MarictepchbKuii)

Kypc, cemecTp

1,2

Oocsr
JUCIHUILIIHA Ta
PO31OIiJ rOIUH
ayIMTOPHOI Ta

4 xpenutu €EKTC: 46 aynuTopHHUX TOAWH, 74 TOIUHU CAMOCTIHHOT POOOTH

CaMOCTiHHOL
poodoTH
Moga VYkpaiHcbKa, aHTITHChKa
BHKJIAIAHHS
Bumoru o 3HaHHS MaTEeMaTUYHOTO aHali3y, Teopii KMOBIpHOCTEH, MAaTeMaTHYHOT
MOYaTKy CTaTUCTHKH, JOCIIDKSHHS OIepalliif, Teopii Ta METO/IIB ONITUMI3aIlii.
BHUBYEHHS
o Oyne HeBusnauenictb, HenependauyBaHICTh Ta PHU3UKH € HEBIJI €EMHUMH
BUBYATHCSA aTpubyTaMu JIOACHKOI TisSUTbHOCTI Ta HABKOJIMUIITHBOTO CBITY. B nucnumiinu
Metonu Teopii HaaiiiHOCTI Ta pU3UKY OyIyTh BUBYATUCS:
e Mogeni i METOJM NPUNHATTSA ONTHMAJIbHUX PillIEeHb TA KEPYBaHHS B
YMOBax HEBU3HAUEHOCTI Ta PU3UKY;
® MareMaTHUYHI MOJEIl OIIHKKM Ta MiHIMI3amii CTpaxoBUX Ta
(IHAaHCOBHX PHU3HUKIB;
® METOAM PO3paxyHKy Ta ONTHMI3alii HaAIHOCTI pOOOTH CKIIaJHHUX
06araTOKOMIIOHEHTHUX CHCTEM,
® MozAeN 1 METOOM 3axUCTy KPUTHYHOI iHQPACTPYKTYpH Bia
TEPOPUCTHYHHX aTaK.
Yomy e 1. CyuacHa Teopist (Mip) pU3UKY € OCHOBOIO CTPaxoBoi Ta (hiHaHCOBOL
unikaBo/Tpeda MaTeMaTHKU.
BHBYATH 2.  IIpobnemu 3axMcTy KPUTUYHOI 1HPPACTPYKTypu Ta MiJBUILEHHS Ii

CTIMKOCTI € HaA3BUYalHO BaXJIWBHUMH. (OCOOMMBO 1€ aKTyaJlbHO B
HUHIIIHIA ~ Yac, KOJM cHCTeMa MDKHApOAHOI Oe3leku 3pyHHOBaHA, a
PU3UKH BIMNCHKOBUX, TEPOPUCTUYHMX, 1HPOPMALIMHUX Ta IHIIUX 3arpo3
pizko 3pocnu. Jlo Toro ik, rmodanbHi KIIMAaTHYHI MPOLECH Ta CKIaJHICTh

TEXHIYHUX CHCTEM ICTOTHO IJBUIIYIOTH 3arpo3d  aHOMAaJbHUX
NPUPOIHMX SBMIII 1 MOTEHIUHHUX TEXHONEHHUX KaTacTpod.

Yomy MoKHA

Po3po0mnsiTi Ta 3acTOCOBYBaTH MaTreMaTH4HI MOJENl Ta KUIBKICHI METOIU

HABYNTHCH CHCTEMHOTO aHali3y, TOCIiKEHHs Onepalliii, Teopii irop, Teopii HaaIHHOCTI
Ta PU3HKY UIS:
® [ITPUMKH NPUKHHATTA (PIHAHCOBUX PillICHB,
® TIJBUIICHHSA 3aXHCTy Ta CTIHKOCTI OO0'€KTIB 1 CHUCTEM KPUTHYHOI
1IHGPACTPYKTYPH JIO IHTCHCUBHUX 3JJOBMHUCHHX aTaK.

Sk MoKkHA 3naTHICTh PO3B’A3yBaTu npodeciiini 3aaadi:
KOpHUCTYBaTucsl | oOrpyHTyBaHHS (DIHAHCOBUX PIIIEHb,
Ha0yTUMHU MOJIETIIOBAHHS Ta TUIAHYBAaHHS 3aXUCTY CUCTEM KPUTHYHOI iIHPPACTPYKTYpH,
3HAHHSAMH U MIPOEKTYBaHHS KEPOBAHUX TEXHIYHUX CUCTEM, 10 (PYHKIIOHYIOTh B YMOBaX
YMiHHSAMH HEBU3HAYEHOCTI Ta PU3MKY B IPOrPAMHHUX CEPEIOBUILAX MATEMaTUYHOIO

monemtoBadHs (Matlab, Octava, Scilab 1 T.1.).
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Inpopmaniiine
3a0e3nmeYyeHHs

KoHcnekTn nexmii, miapy4HuKku Ta MoHOTrpadii.

Cua0yc.

Paluszek M., Thomas S. MATLAB Machine Learning Recipes: A
Problem-Solution Approach. 2nd ed. APRESS, 2019.

Stochastic Modeling and Optimization Methods for Critical Infrastructure
Protection, Volume 1: Stochastic Modeling / Eds: Alexei A. Gaivoronski,
Pavel S. Knopov, Vladimir I. Norkin, Volodymyr A. Zaslavskyi .
Wiley-ISTE, 2025. 288 p. ISBN: 978-1-394-37249-2

Stochastic Modeling and Optimization Methods for Critical Infrastructure
Protection, Volume 2: Methods and Tools / Eds: Alexei A. Gaivoronski,
Pavel S. Knopov, Vladimir I. Norkin, Volodymyr A. Zaslavskyi .
Wiley-ISTE, 2025. 272 p. ISBN: 978-1-394-37252-2

CemecTpoBuii
KOHTPOJIb

3anik
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https://www.wiley.com/en-ie/search?filters%5bauthor%5d=Alexei%20A.%20Gaivoronski&pq=++
https://www.wiley.com/en-ie/search?filters%5bauthor%5d=Pavel%20S.%20Knopov&pq=++
https://www.wiley.com/en-ie/search?filters%5bauthor%5d=Vladimir%20I.%20Norkin&pq=++
https://www.wiley.com/en-ie/search?filters%5bauthor%5d=Volodymyr%20A.%20Zaslavskyi&pq=++
https://www.wiley.com/en-ie/search?filters%5bauthor%5d=Alexei%20A.%20Gaivoronski&pq=++
https://www.wiley.com/en-ie/search?filters%5bauthor%5d=Pavel%20S.%20Knopov&pq=++
https://www.wiley.com/en-ie/search?filters%5bauthor%5d=Vladimir%20I.%20Norkin&pq=++
https://www.wiley.com/en-ie/search?filters%5bauthor%5d=Volodymyr%20A.%20Zaslavskyi&pq=++

6. TexHoJorisi 0J10K4YeliHY

Kadenpa, axa
3a0e3meuye
BUKJIAIaHHS

HpHKJIaI[HOT MaT€MaTUuKHU

PiBenp Bumioi
OCBITH

Jpyruii (MaricTepchbKHii)

Kypc, cemecTp

1,2

Oobcsar
JUCIHUILIIHA Ta
PO31OaiJ roIuH
ayIUTOPHOI Ta

4 xpenutn €KTC: 46 aymuTOpHUX TOAWH, 74 TOAUHU CAaMOCTIHHOT POOOTH

CaMOCTiHHOL

podoTH

Moga VYkpaincbka

BHKJIAIAHHS

Bumoru 10 bakanaBp 3 nmpukiagHoi MaTeMaTUKH, KOMIT IOTEPHUX HAYK TOIIO, BMIHHS
No4YaTKy MUCaTy POTPaMU Ha OJHIHN 3 MOB IPOTpaMyBaHHSI.

BUBYEHHS

JUCIHUILIIHA

Ilo Oyne Metoau MNpOEKTYBaHHSA PO3MOAUICHUX MYOJIYHUX PEECTPiB, AITOPUTMHU
BHBYATHCSI pOOOTH MIPHHTOBUX MEPEK Ta METOAHM KPUIITOTPA(hITHOTO 3aXUCTY JTaHHUX.
Yomy e Blockchain — TexHosoris, sika 03HaMeHyBaJla 4YeproBy

unikaBo/Tpeda (hiHAHCOBO-TEXHOJIOTIYHY PEBOJIIOIII0, 32 3HAUCHHSIM TIOPIBHIHHY 13 TIOSIBOIO
BHBYATH [HTepHeTy Ta 00YHMCIIOBAIIBHOT TEXHIKH.

[Tepma nporpamua peaiizariist Texnonorii B 2009-my portii gana cBity
He3aJIe)KHY MIPUHTOBY IUIAaTDXHY cucTeMy Bitcoin Ta po3ymiHHS TOTO, 110
1un(ppoB1 AKTUBH, TEXHIYHO CTBOPEHI Ha 0cHOBI blockchain, MOXyTh
BUCTYNaTu e()eKTUBHUM IPOTOKOJIOM PYXY IIIHHOCTEH y MEpexi.

Yomy MokHA

* OcHOBM Teopii Ta NPAKTUYHOI peaiizaiii eJIeMEHTIB PO3MOAICHHX

HABYHUTHCH pEECTPIB HA TIPAKTHIIL.
SAx moxkHa * 3acTocyBaHHS KpUNTOrpapiqHUX METO/IB ISl 3aXUCTY JaHUX;
kopucryBarucsi | ¢ IIpoekryBaHHS CTPYKTYp MJaHHX IS KOMITAKTHOTO Ta OE3IEeYHOro
HAOyTUMU 30epiraHHs y MyOJigYHUX PO3MOAUICHUX MEPEKaXx;
3HAHHSMH i * IlpoBeneHHst aHajily MNEPEANPOCKTHOT JOKyMEHTAIlll Ta BUSBICHHS
YMiHHAMU mepeBar 1 HeJOMIKIB BiJ 3actocyBaHHs TexHojorii Blockchain mig vac
MIPOBEICHHS aBTOMAaTH3allii 613HEC-TIPOIIECiB;
» [IpoexTyBaHHS apXiTEKTYpH PO3MOIITICHUX MEPEXK;
* Bukopucranus enemeHTiB TexHoiorii Blockchain mns  ctBOpenHs
cepsiciB «tech-for-democracyy Ta iHIMX 3a BUOOPOM CTYIEHTA
Ingopmaniiine | Cuadyc.
3a0e3neyeHHst | Marepianu JeKIlii, CIMCOK PEeKOMEHIO0BAHOI TITepaTypy Ta 1HIIHUX JKEpeT.
JTUCIHHUILIIHA
Bun 3amik
CeMeCTPOBOTO
KOHTPOJIIO
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7. @dyHKIliliHE NPOrpaMyBaHHs

Kadenpa, sixa
3a0e3neuye
BUKJIAAHHS

HpHKHaZ[HOi MaT€MaTUuKHU

PiBeHnn BUIOL
OCBITH

Jpyruii (MaricTepchKuii)

Kypc, cemecTp

1,2

Oobcsar
AMCUUIIIHMA Ta
PO310aL rOAMH
ayIUTOPHOI Ta

4 xpequtit €EKTC: 46 aymuTOpHUX TOIWH, 74 TOAWHHA CaMOCTIHHOT po0oTH

CaMOCTIiiHOL

podoTH

Moga VYkpaiHcbka

BHKJIAIAHHSA

Bumoru no HaBuuku BrieBHEHOTO nporpamyBanHs Ha Python um Oynb-skiit iHIIii

MOYaTKY iMIepaTuBHINA 41 00’ €KTHO-OPi€EHTOBAHIM MOBI. PO3yMiHHS MpUHIUTIIB

BUBYEHHS IMIIepaTHBHOTO POTPaMyBaHHS.

TUCHUILIIHUA

o Oyne OyHKUiIMHMA miaxiag g0 nporpamyBaHHs MoBoro Haskell; anreGpaiuni tumnum

BHBYATHCS JAHUX Ta PEKYpPCHBHI THNM; MOHaau Ta railway-oriented programming;
MPUHIUIHA aBTOMAaTHYHOTO JOBEJICHHS TEOPEM.

Yomy ne OyHKIiiHE  mOporpaMyBaHHS —  HapagurMa  I[porpamMyBaHHsS, IIO

unikaBo/Tpeda MaKCHUMaJIbHO OJHM3bKa O MAaTeMaTHKH Ta CTPIMKO HaAOMpae MOMYJISIPHOCTI y

BUBYATH CBITI. 3aBIAfSKM THYYKId Ta TOTYXHIM CHCTEMI THIIB, IO JO3BOJISE

MaKCHMaJbHO TOYHO MPEICTABISATH MPEIMETHY 007acTh Ta e()EeKTHBHUM
MeTOolaM  MaHIimymsmii  JaHuMHU, 10 [oOyJoBaHI 34 YHUKHEHHS
BUHUKHEHHIO TpobjeM y mporpami, QyHKLIMHE MpOrpamMyBaHHS J03BOJISE
JOBOJAWTH TMPABUWIBHICTH POOOTH TMporpaM MiAg dYac ixX KoMMuALii, aae
MOXIIMBICTh ~ TPOTPAMHOTO  OMHCY  MaTeMaTHYHUX  TBEpP/DKEHb  Ta
aBTOMaTH4YHOTrO JjoBeneHHs TeopeM. Haskell e HaiiGinpIm XapakTepHUM
MIPEJICTABHUKOM YHCTUX (DYHKIIHHUX MOB.

Yomy MOKkHA

Po3pobmnaru mporpamu moBoro Haskell, BukopucroBytoun yci mepesaru ii

HABYNTHCSA CUCTEMH THUIIIB T4 CTATUYHOTO aHAII3aToOpy KOJY.
InentudikyBaru mnpoOiemMu B IMIEPAaTMBHOMY KOIAI Ta 3acTOCOBYBATH
(hyHKIIHHI TAXO0IH 0 iX BUPIIICHHS.
PosymiTu npuHIUIH pOOOTH KOMIUIATOPIB Ta CUCTEM MEPEBIPKHU THUIIIB.
Po3yMiTH IPUHLKIIN aBTOMAaTUYHOTO JOBEJACHHS TEOPEM.
Sk MoKkHA 1o 3akiHUEHHIO KypCY, CTYACHTH OyIyTh y 3M031 BUKOPHCTOBYBATH
KOpPHMCTYBaTHCH | QyHKIIHHY mapaaurMy IporpaMmyBaHHS Ta pO3pOOJIsATH IPOrpamMHi 3aco00u
HA0yTUMU BHUKOpHcTOBYIOuM MOBY Haskell, 3 akiieHTOM Ha 3acTocyBaHHs Oaratoi
3HAHHSAMU i CUCTEMH TUIIIB, BIICYTHHOI B IHILIUX MOMYJISIPHUX MOBaX MPOrpaMyBaHHS.
YMiHHAMU
Indopmaniiine | OHnalH-miAPYYHUKY.
3a0e3nedyenHss | Monorpadii 3 GyHKIIHHOTO IpOrpaMyBaHHSI.
JUCHHUILTIHA Pernozutopiit IEKIIHHUX TPUKIIAIIB.

OmntaifH-KypcH 32 METOAMKOIO 3MIIIaHOTO HaBYAHHS.
Cuabyc
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Bun
CeMeCTpPOBOIo
KOHTPOJIIO

Sanik
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8. Cucremu Data Science

Kadenpa, sixa
3a0e3neuye
BUKJIAaHHS

HpI/IKJ'Ia,Z[HO.l. MaT€MaTUKHU

PiBeHnn BUIOL
OCBITH

Jpyruii (MaricTepchKuii)

Kypc, cemecTp

1,2

Oobcsar
AMCUUIIIHMA Ta
PO310aL rOAMH
ayIUTOPHOI Ta

4 xpenutu €EKTC / 120 roguH:
54 aynuTopHUX roAuH, 66 TONUH CAaMOCTIHHOT pOOOTH

CaMOCTilHHOL

podoTH

Moga VYkpaiHcbka

BUKJIAJAHHS

Bumornu no ba3oBi 3HaHHS 3 AUCHUIUTIH: MaTremMaTuyHa JIOTiKa Ta TEOpish aJTOPUTMIB,

MOYaTKY AJTOPUTMHU 1 CTPYKTYpH JaHUX, MareMaTHyHa CTaTUCTUKA, AHAII3 JaHUX,

BUBYEHHS ApXiTeKTypa 00UUCITIOBATIBHUX CUCTEM, 3acTOCyBaHHs reHeparuBHoro 11,
Bizyanizauia nqanux, HItyunuii intenext, basu ganux ta ingopmariiini
cucteMu, OCHOBHM MAIIMHHOTO HaBYaHHS, [ TMOMHHE HABYAHHS.

Lo Oyne Cucremu Data Science — me mixaucuuruiinapua R&D (Research and

BHUBYATHCS Development) mpukinagHa raxy3b, 0 BUBYAE METOIH 1 3aCOOM CHCTEMHOI
imkeHepii cucrem Data Science, mincucrem Data Science Ta 3acTOCyHKIB
Data Science, mo mnpusHadyeHl i BUAOOYyBaHHS 3HAHb 13 JIAHUX
OpEeNCTaBICHUX Y pi3HUX (opmax, S[K CTPYKTypOBaHUX, TaK 1
HECTPYKTYpOBaHHMX, HA OCHOB1 METOAIB 1 1HCTpyMeHTIB Hayku npo nani 3
METOI0 BHPINICHHS KOHKPETHHX 3aBlaHb MISUIBHOCTI IIOAWHHU, Oi3Hecy,
Jep>KaBHUX 1HCTUTYIIIH.
[mxeHepist 1HAMBITyaJbHUX MPOEKTIB CUCTEM, MiJCHCTEM Ta 3aCTOCYHKIB
Data  Science: Amnamizy ganux/Data  analysis, Komn'totrepnoro
3opy/Computer vision, OO6poOku mnpupoanoi mosu/Natural Language
Processing, O6uncmoBansHOrO iHTeNnekTy/Computational intelligence,
Po3niznaBanHs MoBH/Speech recognition technologies, Ta iH.
Bepudikamist 1 Bamigaiis MpPOEKTIB CUCTEM, IMIJCHCTEM Ta 3aCTOCYHKIB
Data Science.

Yomy ue [Iporpamoro mependadeHo CTYAEHTOIICHTPOBAHE HABUAHHSA 1 1HXEHEPIis

nikaBo/Tpeda [HauBiTyanbHUX HAYKOBUX 1 MMPUKJIAIHUX MPOEKTIB cucTteM Data Science.

BUBYATH 3actocyBanHa cuctem Data Science - aBromartuzamis 1 3a0e3medeHHs

IPOIIECIB BUSBJICHHS NPUXOBAHUX MPaBWJI Ta 3aJEKHOCTEH y BEIMKHX
MacWBax JIaHUX, BCTAHOBJICHHS TIPUXOBAHWUX 3aKOHOMIpHOCTEH i
NPOTHO3YBaHHsS TMOBEIIHKMA TMPOLECIB [iSUIBHOCTI JIIOAWHH, Oi3HEcY,
JIepP>KaBHUX 1HCTHTYITIH.

Yomy MOKkHA
HABYUTHCH

HaBuuTHch 3actocoByBaru HaOyTi 3HaHHS 3 aucuuivlii Hayku mpo nami
Ui iMruieMmeHTarii  peanbHux R&D mpoektiB cuctem Data Science,
nigcuctem Data Science Ta 3actocyHkiB Data Science y BiImOBIIHOCTI 110
3a/IaHUX TEXHIYHUX YMOB Ta TEXHIYHHUX BHUMOT, 00JIaCTi 3aCTOCYBaHHS Ta
MpU3HAYCHHSI.

OpienTyBarruch y TpaHnyHuX (mepudepiiiHux) i XMapHux cucremax Data
Science, apxitekTypi 1 MeTogax OOYMCIIEHb, MPU3HAYCHHI 1 00macTi
3aCTOCYBaHHS. YMITH opMaiizyBaTH 3a/1a4l PO3pOOKH MOJENl CHCTEMH
Data Science, cTpyKkTypHOTo 1 AMHaMi4HOTO MpencTaBieHHs cucteM Data
Science, BHOOpPY BHJIIB MAaTEMAaTHYHOIO, IPOrPAMHOr0, TEXHIYHOIO, Ta iH.
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https://uk.wikipedia.org/wiki/%D0%97%D0%BD%D0%B0%D0%BD%D0%BD%D1%8F
https://uk.wikipedia.org/wiki/%D0%94%D0%B0%D0%BD%D1%96

BU/IB 3abe3neueHHs. J[aTh 00’€KTUBHY OIIIHKY BaJiJHOCTI pPE3yJbTaTiB
pobotu cuctemu Data Science.

Ak MoxHa
KOPHCTYBATHCH
Ha0yTUMU
3HAHHAMMU |
YMiHHAMU

HabyTi npakTuyHi 3HaHHS 3 peanizamii inauBixyamsHoro R&D npoekty
cuctemu Data Science, migcucremu Data Science abo 3actocynky Data
Science ciyrytoTh HaaiiHOO MIaTHopMor0 it (OPMYBaHHS pe3toMe JIJIs
MpaleBIalITyBaHHS, pOOOTH Ta MOJAIBIIOT0 HABYAHHS 32
crneriabHOCTAMU Hayku mpo naHi:

- Data Scientist, Machine Learning Engineer, Data Analyst, Business
Analyst;

- Software Engineer, Technical Lead, System Architect;

- [TigroroBKa Ta 3aXHUCT MaricTepPChKOi AUCEpTAIlii.

YMiTH BHpIIIyBaTH pealibHi 3aBAaHHs Oi3HECY Ta PO3B’sI3yBaTH
npodeciiini 3a7adi aHaIi3y JaHuX 3a JornomMorow cructeM Data Science.

Indopmaniiine
3a0e3neuyeHHs

1. Maslianko, P. and Sielskyi Y. (2021). Data Science — Definition and
Structural Representation. System Research & Information Technologies,
2021, Ne 1. pp.61-78. https://doi.org/10.20535/SRIT.2308-8893.2021.1.05

2. Macnsako ILIT., Censcpkuii €.11. MeTox cucteMHoi iHXeHepii cucreMm
HEHPOHHOro MamMHHOTO nepeknany. KPI Science News, 2021, Ne 2. ¢. 46 —
55. https://doi.org/10.20535/kpisn.2021.2.236939

3. Macasuxo ILII., CaBuyk I.B. DevOps — KOHLIENIT 1 CTPYKTYpHE
npencrasienns. KPI Science News, 2021, No 4. ¢. 46 — 66.

https://doi.org/10.20535/kpisn.2021.4.261938

4. Macnsnxo ILI1., [TaBnosebka K.1. KonuenTyansHa Mozens Ta
NLP-cuctema “Text to image”. Cybernetics and Computer Technologies.
2024. . C. 90-109. https://doi.org/10.34229/2707-451X.24.4.9

5. ILII. Macnasuko, C.C. Mipko, “Konuenrtyansna moaens NLP-cucremu
MIOIITYKY PEJIEBAaHTHOI MPaBOBOI MO3UIliT HA MHOXKHHI CYJIOBUX PIllICHb
cyaouMHCTBa YKpainn', Haykosi eicmi KIII, No 14, c. 71-85, 2023.
https://doi.org/10.20535/kpisn.2023.1-4.310302

6. Macnsuko, I1. IT. [IpakTrka 3m100yBaviB CTYIIEHs MaricTpa
[EnexTponHMit pecypc] : HaB4. MOCi0. Is ISt 3100yBaviB CTYNICHS
MaricTpa 3a OCBITHBOIO nporpamoro «Hayka nmpo aHi Ta MaTeMaTHyHe
MozemoBaHHs» crienianbHocTi 113 IMpuknagna maremaruka / I1. I1.
Macnsiuko, JI. O. Koanbuyk-Xumrok ; KIII im. Iropst Cikopcekoro. —
Enexrponni tekctosi aani (1 ¢aitn: 3,62 Mo6aiir). — Kuis : KIII im. Irops
Cikopcwkoro, 2022. — 229 c¢. — Ha3Ba 3 ekpaHa.
https://ela.kpi.ua/handle/123456789/48625

CemecTpoBuii
KOHTPOJIb

3anik
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https://doi.org/10.34229/2707-451X.24.4.9
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https://ela.kpi.ua/handle/123456789/48625

AHoTauii BUOipKOBHX JUCHHUILIIH I 2-T0 Kypcy

1. Evolutionary Computing

Department Applied Mathematics Department

Level of Higher | Second (Master’s) Level

Education

Year, Semester [ 2,3

Credits and 5 ECTS credits: 46 contact hours, 104 hours of self-study

Workload

Language of English

Instruction

Prerequisites Fundamentals of calculus, discrete mathematics, probability, statistics,
numerical methods, optimisation.
English proficiency at a level not lower than B2

Course The main classes of evolutionary methods for modelling various phenomena

Content and solving complex problems: genetic algorithms, evolution strategies,
evolutionary and genetic programming, as well as memetic algorithms.

Why th,ls Evolutionary algorithms attempt to imitate the fundamental principles of

course 1 biological evolution, which makes their study both highly interesting and

important / . | intellectually engaging. By modelling processes on a computer using

Why study this evolutionary algorithms, we can observe how complex and unexpected

course solutions emerge from simple primitives, often outperforming the results
achieved by classical modelling methods.

Learning Upon completing the course, students will be able to develop genetic

Outcomes algorithms, evolution strategies, evolutionary and genetic programming
methods, as well as memetic algorithms for solving a wide range of problems,
including those arising in the context of master’s thesis research.

i‘;ﬁ;‘:i To develop and apply evolutionary algorithms for solving practical problems

knowledge and
skills can be
used

across various application domains.

(competencies)

Information Syllabus, lecture slides, code snippets.

support Eiben A. E. Introduction to Evolutionary Computing / A. E. Eiben, J. E.
Smith. — [2nd ed.]. — Berlin, Heidelberg : Springer-Verlag, 2015. — 287 p.
— (Natural Computing Series).
Evolutionary Computation 1. Basic Algorithms and Operators: [eds. T. Baeck,
D. B. Fogel, T. Michalewicz]. — Taylor & Francis Group, 2000. — 339 p.
Beyer H.-G. The Theory of Evolution Strategies / H.-G. Beyer. — Berlin,
Heidelberg : Springer-Verlag, 2001. — 380 p. — (Natural Computing Series).

Semester

assessment

Final exam
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2. Econometric Analysis

Department Applied Mathematics Department

Level of Higher | Second (Master’s) Level

Education

Year, Semester | 2,3

Credits and 5 ECTS credits: 46 contact hours, 104 hours of self-study

Workload

Language of English

Instruction

Prerequisites Fundamentals of calculus, probability, statistics, numerical methods,
optimisation, data analysis.
English proficiency at a level not lower than B2

Course Core methods of econometric analysis: linear regression, the generalized

Content method of moments, instrumental variables, and quantile regression.

Why th_ls Within the framework of econometric data analysis, researchers are often

course 1§ faced with the task of determining whether a causal relationship exists

important / . | between variables (for example, whether class size affects educational

Why study this outcomes, whether police expenditure influences crime rates, whether the

course level of education affects wages, or whether a treatment method impacts
health outcomes). A simple calculation of the correlation coefficient between
two variables cannot answer such questions, since an apparent relationship
may be driven by unobserved factors. For this reason, it is necessary to
employ methods specifically designed to identify causal relationships.

Learning Upon completing the course, students will be able to construct econometric

Outcomes models describing the processes that generate the analysed data and to
estimate the parameters of such models.

How .the To build and estimate the parameters of various econometric models.

acquired

knowledge and

skills can be

used

(competencies)

Information Syllabus, lecture slides, code snippets.

support Hansen B. Econometrics / B. Hansen. — Princeton University Press, 2022.
— 1080 p.

Semester

assessment Final exam
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3. Natural Language Processing

Department Applied Mathematics Department

Level of Higher | Second (Master’s) Level

Education

Year, Semester | 2.3

Credits and 4 ECTS credits: 46 contact hours, 74 hours of self-study

Workload

Language of English

Instruction

Prerequisites Probability theory, statistics, machine learning.
English proficiency at a level not lower than B2

Course This course is based on approaches taught at the University of Illinois

Content Urbana-Champaign that are used for word association mining, topic
extraction and analysis in text, clustering and categorisation of textual data,
opinion mining and sentiment analysis, as well as the joint analysis of textual
and non-textual data. Students will study the most useful foundational
concepts, principles, and methods in the field of text mining, which can be
applied to the development of a wide range of practical text analytics systems.

Why th,ls In recent years, there has been a rapid increase in the volume of natural

course 15 language text data, including web pages, news articles, scientific literature,

important / . | emails, corporate documentation, and social media content such as blog posts,

Why study this | ¢, messages, product reviews, and tweets. This has led to growing

course demand for powerful software tools that help people efficiently and
effectively analyse and manage large volumes of textual data.

Learning Unlike data generated by computer systems or sensors, textual data are

Outcomes typically created directly by humans and are accompanied by semantically
rich content. As such, text data are particularly valuable for uncovering
knowledge about people’s opinions and preferences, in addition to many other
types of information encoded in text. However, unlike structured data that
follow well-defined schemas and are therefore relatively easy to process
computationally, text has a less explicit structure, which requires
computational methods to interpret and understand the meaning encoded
within it.

:Ic(:]‘:,litrl::i Modern natural language processing technologies have not yet reached the

knowledge and
skills can be
used

level that would allow a computer to fully and accurately understand natural
language text. However, over the past several decades, a wide range of
statistical and heuristic approaches to text mining and analysis have been
developed. These methods are typically robust and can be applied to the

(competencies) analysis and management of textual data in any natural language and across a
broad range of topics.

Inform:ttion Cheng X. Z. Text Mining and Analytics / Cheng Xiang Zhai // The University

suppor

of Illinois Urbana-Champaign,. —2021. —
https://www.coursera.org/learn/text-mining/supplement/ctY g7/welcome-to-te
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xt-mining-andanalytics.

Distance course “Natural Language Processing”:
https://do.ipo.kpi.ua/course/view.php?1d=6085

Semester
assessment Final test
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4. Modern Reinforcement Learning

Department Applied Mathematics Department
Level of Higher Second (Master’s) Level
Education

Year, Semester

2,3

Credits and

4 ECTS credits: 46 contact hours, 74 hours of self-study

Workload

Language of English

Instruction

Prerequisites Fundamentals of linear algebra, probability, calculus, programming

with Python, machine learning, reinforcement learning, optimisation.
English proficiency at a level not lower than B2

Course Content

In this course, students will study modern deep reinforcement
learning methods (such as PPO, SAC, and advanced variants of
DQN), model-based reinforcement learning approaches, and efficient
exploration strategies. They will also be introduced to the
fundamentals of offline reinforcement learning, as well as recent
architectural approaches, including the application of Transformers to
reinforcement learning problems.

Why this course is
important / Why
study this course

Mastering modern reinforcement learning is important, as its recent
methods (such as distributional RL, model-based RL, offline RL,
RLHF, and others) provide agents with enhanced capabilities that go
beyond traditional game-like scenarios. These approaches enable
more effective use of real-world data, allow learning from experience
obtained in simulators (which is particularly important when
collecting real-world experience is dangerous or costly), help account
for risk considerations and human preferences, and are increasingly
applied in the context of large-scale models such as modern LLMs.

Understanding these techniques can facilitate better orientation in
current research directions related to artificial general intelligence
and strengthen the preparation of specialists for fields such as fintech,
robotics, energy systems, and autonomous transport. In addition, it
broadens the set of tools for building adaptive systems, especially in
situations where classical algorithms or supervised learning models
may be limited.

Learning Outcomes

Demonstrate a deep understanding of the theoretical foundations and
operating principles of key advanced reinforcement learning
methods, including PPO, SAC, extended DQN variants, model-based
RL, and offline RL.

Apply this knowledge to the implementation and experimental study
of reinforcement learning agents in solving complex practical
problems using modern software tools.

Formulate applied problems in reinforcement learning terms, analyse
them, and justify the choice of appropriate advanced methods for
their solution.
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Navigate current research directions and innovations in
reinforcement learning, critically analyse scientific literature, and
effectively pursue independent learning in the field.

How the acquired
knowledge and skills
can be used
(competencies)

Conduct scientific research in the field of artificial intelligence, with
an understanding of approaches to developing new reinforcement
learning algorithms and models, and with increased confidence in
considering further studies at the PhD level.

Qualify for engineering and research positions (RL Engineer, ML
Engineer, Data Scientist) and develop professionally in technology
companies and startups working on RL-based solutions in robotics,
fintech, autonomous transport, and other innovative sectors.

Adopt a more effective approach to solving complex sequential
decision-making problems, equipped with a toolkit for developing
adaptive systems that learn from experience.

Information support

Lecture notes, textbooks and papers, RL software, syllabus

Semester assessment

Final test
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5. CucremMu r’iMOMHHOIO HABYAHHSA

Kadenpa, axa
3a0e3meuye
BUKJIAIaHHS

MPUKJIAJHOT MAaTEMATUKHU

PiBeHb BHIIIOT OCBIiTH

Jpyruii (MaricTepchbKuii)

Kypc, cemecTp

2,3

O0csr TUCUMILTIHA
Ta PO3MOALT rOANH
ayIuTOPHOI Ta
CaMOCTiliiHOI po0oTH

4 xpenutn €KTC: 46 aymuTOpHUX TONWH, 74 TOAMHHA CaMOCTIHHOT
poboTtu

MoBa BUKJIAJTAHHS

YKpaiHchLKa

Bumoru 10 moyarky
BHBYEHHSA
TUCHUILIIHUA

ba3oBi 3HaHHS 3 AUCIUIUTIH: «MareMaTuyHa JIOTiKa Ta Teopis
ANTOPUTMIBY», «AJITOPUTMH 1 CTPYKTYPH JaHUX», «MaremarnaHa
CTaTUCTHKAY», «AHaJI3 TaHUX», «APXITEKTypa 00UHCITIOBAILHIX
cucteMy, «IIporpamyBaHHsD

Illo Oyne BuB4UaTucs

Cucremu  mmbOunHoro  HaBuaHHi (Deep  Learning) - 1e
MDKIUMCUUIUIIHAPHA TIPUKIAgHA Taly3b, IO BHUBYAE CHUCTEMH 1
npolecH, SKI MpU3HAYeHl I aHajmizy 1 OoOpoOKM JaHuX 3a
JIOIIOMOT'0X0 HaiOUIhII CYyYacHUX THIIIB INIMOOKHUX HEHPOHHHUX MEPEK

Yomy ne
nikaBo/Tpeda
BUBYATH

Deep Learning, 11e cyyacHa TEHJCHIIS PO3BUTKY METOIB 1 3ac00iB
00poOKM 1 aHai3y AaHUX 13 3aCTOCYBaHHSAM TIIMOOKHUX HEHPOHHHX
Mepex. OBOJOAIHHSA 1HCTPYMEHTaMU CTBOPEHHS 1 BUKOPHUCTAHHS
TUOOKUX HEHPOHHUX MEPEX € HEB1J EMHHUM €JIEMEHTOM ITirOTOBKH
BHUCOKOKBaNi()IKOBAHMX  CHELIANiCTIB Yy  PI3HMX  raly3sx
HAI[IOHAJIBHOTO TOCTIOIapCcTBa YKPAiHU Ta CBITY

Yomy MoKHA
HABYUTHCHA

3HaTH OCHOBHI TOJOXEHHS Teopii IITyYHUX HEHPOHHUX MEpex,
METOJIOJIOTII0 TTOOYJIOBM Ta BUKOPHCTAHHS TJIMOOKUX HEHPOHHUX
MEpEeK, METOAM 3aCTOCYBaHHS TIMOOKMX HEHPOHHUX MEpPEex IS
BHUpIIIEHHS TPaKTUYHUX 3a7a4d. YMIHHS PO3pOOJISITH, TECTyBaTH Ta
peani3oByBaTH HEWpOMeEpekeBi 3aco0M 3 BHKOPHCTAHHSM MOBH
nporpamyBaHHs Python ta 6i6miotex TensorFlow 1 Keras. Hapuuku
Ta JIOCBIJ PO3B'sI3aHHS TUIIOBUX 3aJa4 PO3Mi3HABaHHS 00pas3iB

Ak MoxHa
KOPHMCTYBATUCH
HA0yTUMU 3HAHHAMMU
i yMiHHSIMH

3natHicTh po3B’sA3yBaTu MpodeciiiHi 3a1a4i aHaIi3y Ta 00pOOKH
JaHWX 32 Jgoromororo cuctem Deep Learning.

3naTHICTh PO3pOOIIIOBATH, EKCILTYyaTyBaTh Ta 00CIYTOBYBaTH
nporpaMHe 3a0e3neYeH s AJ1s iHpOopMaliiHuX Ta
iHdopmartiiino-ynpasistounx cuctem Deep Learning pizHoro
pPU3HAYCHHS

Indopmaniiine
3a0e3neyeHHs
TUCHUILIIHUA

Mosorpadii Ta OHJIAH-TII IPYYHUKH, TECTOB1 3aBIaHHs

Buna cemecTpoBoro
KOHTPOJIIO

3anik
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https://uk.wikipedia.org/wiki/%D0%94%D0%B0%D0%BD%D1%96

6. YHupapJiHHS NPOECKTAMH

Kadenpa, sixa
3a0e3meuye
BUKJIAAHHS

HpI/IKJ'IaI[HOI MAaT€MaTHUKHU

PiBeHn BHINOI OCBiTH

Jpyruii (MaricTepchbKuii)

Kypc, cemecTp

2,3

Oo0csAr TUCHUILTIHA
Ta PO3MOALT rOINH
ayIUTOPHOI Ta
CaMOCTIiiHOI poOoTH

4 xpenutu €KTC: 46 aymuTOpHUX TOIUH, 74 TOAMHU CaMOCTIHHOT
pobotu

MoBa BHUKJIAJAHHA

VkpaiHChbKa

Bumoru 10 nouarky
BUBYEHHHA
AACHUTLIIHA

[TowyarkoBuii TOCBiA POOOTH y MPOEKTHIN KOMaH/1 (xo4a O Ha piBHI
CHLJIBHOT MIATOTOBKH Ta MPOBEJAEHHS IKUXOCh 3aX0/IiB, 1€ KIJIbKICTh
YYaCHHKIB TIEPEBUIILYE OJTHOTO)

Illo Oyne BuB4UaTucs

e [IpoexTHA TOKYMEHTALlis: TUIAHYBAHHS BEPXHbOTO PiBHSL.
3aranbHi  TAXOAW 10 IUIAHYBaHHSA, CTPYKTypu3arii 1
KOHTPOJTIO TIPOEKTIB.

VYrpaBiiHHS pecypcaM MPOEKTY.

VYpaBiiHHS KOMaHOO MPOEKTY.

Benenns nepeMoBHH.

OriHka 1 KOHTPOJIh BUKOHAHHS TPOEKTY.

VYnpaBniHHS PU3UKAMU MPOEKTY.

Yomy ue
nikaBo/Tpeda
BUBYATH

CyuacHi  iH(popMaIliiHI  CHCTEMHU  CTBOPIOIOTHCS  BUKIFOYHO
NPOEKTHUMHU KoMaHnamu. Hapite skmo Bu Hikonmu He Oynmere
MPAIIOBAaTH KEPIBHUKOM (MEHEKEPOM) MPOEKTY, KOPUCHO PO3YyMITH
HOro MOTHBAIIF0 Ta OCHOBHI 3acoOHM YHPAaBIIHHSI MPOEKTHUMU
pecypcamu.

[onoBHa MeTa AMCHMIUTIHM «YHPaBIiHHS NPOEKTAMW» — JaTH
CTy[CHTaM YSABJICHHA PO METOAOJIOTIIO MiArOTOBKM W peasisaiii,
criocobu Ta 3aco0u po30yIOBH MPOEKTIB, 3ay4CHHsSI PECYPCiB IS
peautizanii X MPOEKTIB 1 MEXaHI3MiB YIPABIIHHS HUMH.

Kypc rpyHTY€TBbCSI Ha MIDKHApPOIHUX PEKOMEHAAIISAX 3 yHPABIIIHHSI
MIPOEKTAMHU Ta 0COOMCTOMY JOCBIJIi JICKTOPA.

PosrnsimaeTsess ynpaBimiHHS TPOEKTaMH y pi3HUX cdepax (po3podka
MIPOTPaMHOTO 3a0e3MeYeHHS, KOHCAJITHHT, BITPOBA[)KCHHS
IT-pimens).

Yomy MOKkHA
HABYUTHCH

® 3HAHHSI TEPMIHOJIOTI] YIPaBIiHHS MPOEKTAMHU;
® 3HAHHS OCHOBHMX HIJXONIB JI0 CTBOPEHHS OpraHi3aliifHux
CTPYKTYp YIIPaBIiHHS MPOEKTAMH;
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® 3HAHHI METOIIB MEPEKHOTO Ta KaJEHAAPHOTO IUIAHYBAaHHS
MIPOEKTIB;

® 3HAHHS METOIB OLIIHKH PU3UKIB IPOEKTY;

® yMiHHs OyIyBaTH CTPYKTYpPY PO3MOALTY POOIT y MPOEKTI;

® yYMiHHS BU3HAYaTH JIOTIYHY IMOCIHIJOBHICTh BUKOHAHHS POOIT,
CKJIa/IaTH Ta KOHTPOJIIOBATH TJIaHW BUKOHAHHS POOIT;

® yYMiHHS BU3HAYaTH MOXJIMBI PHU3UKU MPOEKTY Ta PO3POOIIATH
3aXOJH 3 1X 3HMKCHHS;

® JI0CBiJ MOOYZOBM MPOEKTHOTO IIAHY Ta BHU3HAYEHHS HOTO
KPUTUYHOI'O LIUISAXY.

Sk Mo:xkHa
KOPHUCTYBaTHCS
HA0YTUMU 3HAHHAMU
i yMiHHsIMM

® pO3yMiHHS TOTrO, SK 3allOYaTKOBYBATH, VIPABIATH Ta
3aBepIIyBaTH MPOEKTH;

® 3/1aTHICTbH aJIaNTyBaTHUCS IT1/1 YacC yMPaBIIiHHS MPOEKTOM;

37IaTHICTH OIIIHIOBATH PU3UKHU TPOEKTY;

® PO3YyMiHHS Cy4acCHHX METO/IIiB BEJICHHS IIEPEMOBHH.

Indopmaniiine
3a0e3MeuyeHHs
JMUCIHUILIIHYA

Project Management Body of Knowledge (PMBOK), cnaiinosi
Ipe3eHTalii JeKIil, Jo1aTKoBa JiTeparypa Ta JyKepena 3 yIpaBlliHHSA
MIPOEKTAMU Ta BEJCHHS IEPEMOBHH

Bua cemecrpoBoro
KOHTPOJII0

3anik
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