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BPAXOBAHO / CONSIDERED:

¢ noctaHoBy KabiHeTy MiHicTpiB YkpaiHn KabiHeTy MiHicTpiB YkpaiHu Big 30 cepnHsa 2024 p. Ne
1021 «lMpo BHeCeHHSs 3MiH A0 nepeniky raaysen 3HaHb i creuiaibHOCTEN, 3a AKUMU
30iNCHIOETLCA NiaroToBKa 3400yBayiB BULLOI Ta haxoBOi NepenBuLLOi OCBITU», @ TaKo)X 3aKOH
YKpaiHn Npo BULLY OCBITY B YaCTUHI WOA0 Ha3BM OCBITHbLOI Nporpamu;
¢ 3ayBa)KeHHS Ta npono3uuii FTEP HA34BO, oTpuMaHi nig 4ac akpeamTaLii oCBiTHbOI Nporpamu,
[0 onucy OCBITHLOI MporpamMu Ta nepesniky OCBITHIX KOMMNOHEHT;
* N0J0XKeHHA 3akoHy YKpaiHu Big 04.06.2024 Ne 3760-IX «[Mpo 3aCcTOCyBaHHA aHI AiNCbKOT MOBM
B YKpaiHi»;
e nosioxxeHHsA Haka3zy KII iM. Irops Cikopcbkoro NeHO1/215/26 Big 18.03.2026 «[1po
MjaHyBaHHSA Ta opraHilauito oCBiTHbOro npouecy 2026/2027»;
¢ nonoxeHHsA Hakazsy KMl im. Iropsa Cikopcbkoro NeHO1/479/26 Big 29.05.2026 «[1po BHECEHHS
3MiH 00 Haka3y Bifg 18.03.2026 Ne HO1/215/26 «Mpo nnaHyBaHHSA Ta opraHi3auito OCBITHLOIr0O
npouecy 2026/2027»;
® 3ayBa)>XEHHS Ta NMPOMno3unLii CTENKX0NaepiB:
o CiHiuuH Irop NMeTpoBuY, onpekTop IHCTUTYTY NnporpamMmHux cuctem HAHY, nokTtop
TexHiYHUX HayK, npodecop;
o Nleie MopraH (Dave Morgan), reHepabHU AupekTop KoMnaHii Simulmedia (Hbto-Vopk,
CLUA);
o lemyeHko HOpi BonoonmMmposuny, CTapwmin oCNigHNK YHiBepcnteTy AMCTepaamMa
(Hipepnanaw);
o bycnaes Banepin OnekcinoBnYy, BUNMYCKHUK OCBITHBLOI Nporpamu 2024 p., acnipaHT
Kaeapu NpuKIagHoi MaTeMaTUKu;
o Caxapos Ceprin KOpinioBu4, acnipaHT Kajenpu npukiagHoi MaTeMmaTukuy, 4ieH Haykoso-
MeTOANYHOI KOMICIT yHiBepcuTeTy 3i cneuianbHocTi F1 MNMpunknagHa maTeMaTuKa.

¢ the resolution of the Cabinet of Ministers of Ukraine No. 1021 of August 30, 2024, "On
Amendments to the List of Fields of Knowledge and Specialties for Which Higher and
Professional Pre-Higher Education is Provided," as well as the Law of Ukraine on Higher
Education, in the part concerning the name of the educational program;
¢ the remarks and suggestions of the Sectoral Expert Council of the National Agency for Higher
Education Quality Assurance (NAQA), received during the accreditation of the educational
programme, with regard to the description of the educational programme and the list of
educational components;
¢ the provisions of the Law of Ukraine No. 3760-IX dated 4 June 2024 On the Use of the English
Language in Ukraine;
¢ the provisions of the Order of the Igor Sikorsky Kyiv Polytechnic Institute No. HO/215/26
dated 18 March 2026 On the Planning and Organisation of the Educational Process for the
2026/2027 Academic Year;
¢ the provisions of the Order of the Igor Sikorsky Kyiv Polytechnic Institute No. HO/479/26
dated 29 May 2026 On Amendments to the Order No. HO//215/26 dated 18 March 2026 "On
the Planning and Organisation of the Educational Process for the 2026/2027 Academic Year";
¢ the remarks and suggestions of stakeholders:
o lgor Sinytsyn, Director of the Institute of Software Systems of the National Academy of
Sciences of Ukraine, Doctor of Technical Sciences, Professor;
o Dave Morgan, CEO of Simulmedia (New York, USA);
o Yuri Demchenko, Senior Researcher at the University of Amsterdam (the Netherlands);
o Valerii Buslaiev, graduate of the educational programme (class of 2024), PhD student of
the Applied Mathematics Department;
o Serhii Sakharov, PhD student of the Applied Mathematics Department, member of the
Scientific and Methodological Commission of the University on speciality F1 Applied
Mathematics.



4/23

EBOJIIOLIA OCBITHbOI MPOrPAMU / EVOLUTION OF THE EDUCATIONAL PROGRAMME

Ha kadenpi npuknagHoi matemaTumku Kl iM. Irops Cikopcbkoro 3 1973 p. roTyloTb (axiBLiB 3
NPUKNaAHOI MaTeMaTUKK, WO NOEAHYIOTL Yy COBi K FPYHTOBHI 3HAaHHA MaTeMaTUKW | CTaTUCTUKMN,
TaK i HABMYKK nMpodecinHoro po3pobaeHHs nporpamMmHoro 3abe3neveHHs. lMNigrotoeka gaxiBuis i3
MalUMHHOIO HaBYaHHA Ta MaTeMaTUYHUX MEeTOAIB LUTYYHOro iHTEeNeKTYy cTapTyBaja Ha Kadeapi y
2016 p. BnepLue cepesn YKpaiHCbKMX YHIBEPCUTETIB AK NiAroToBKa haxiBLiB i3 HayKM Npo AaHi (data
science).

Mepwy pepakuito oCBITHLOI Nporpamu Byno BeeneHo B Aito y 2018 p. Y HacTynHUX pefakuiax 6yno
BpaxoBaHO TaKi 3MiHU:

e y 2021 p. BpaxoBaHO 3MiHW B Nepeniky HOPMaTUBHUX ANCLUMNIH COUioryMaHiTapHOro
Hanpsamy;
e y 2022 p. BpaxoBaHO 3MiHM [0 HauioHanbHOro Knacugikatopa OK 003:2010, y3rooeHo
nepenik CnijibHNX KOMMNEeTEHTHOCTEN Ta pe3y/ibTaTiB HaB4YaHHSA Ha PiBHiI BCiX OCBITHIX nporpam
B KMl iM. Irops CikopCbKOro 3 NnpukaagHol MaTeMaTuKy;
e y 2024 p.:
o BKJIIOYEHO OUNCUMNNIHY «ApXiTEKTYpa Ta TEXHONOrIii CUCTEM 3 BEANKMMUN 0b6CcAraMmm
DaHnx» 0o unkny o6oB'a3koBux OK Ta BUKJIIOYEHO 3 LIbOro LUKAY aucuuniiHy «Metoam
Teopii HaJINMHOCTI Ta pU3KnKy» (Npono3unLii ekcnepTHol rpynu Ta N'EP HA34BO);
o 0OAAHO AMcUMnAiHY «feHepaTUBHUN WTYYHUN IHTENEeKT» SK KJ4YoBY A5 haxiBuiB y
ranysi Hayku Npo gaHi, rapmoHizoBaHo nepenik OK 3 Bumoramm EDISON Data Science
Framework (npono3uuii ctenkxonaepis).

3 2024 p. ocBiTHA nporpamMa 6epe y4acTb Y Mi>XHapOAHOMY OCBITHbOMY NPOEKTI Erasmus Mundus
Joint Masters «MaTeMaTu4He MOLENOBAHHSA, CUMYAALIS | HAYKN NPO AaHi 419 MPOMMUCIOBUX i
couianbHMX BUKAKKIB» (“Mathematical Modelling, Simulation and Data Science for Industrial and
Societal Challenges”), ckopodeHa Ha3Ba — MATHS-DISC, Homep npoekTy — 101180080. 3 meTo0
rapMoHi3aLii OCBITHIX NMporpam 3 napTHepaMu 3a BiANOBIAHMM KOHcopLiymMoM y 2025 p.:

e [N00aHO 4o umkny obos'aszkoBux OK «HmncenbHi MeToam MaTeMaTUYHOT i3UKN»,
«eoMeTpnyHe MOOEeNoBaHHA» Ta «MaTeMaTn4YHe MoAentoBaHHA B BioMeanyHuX Ta
hapMaLeBTUYHNX JOCNIAXKEHHAX>;

® BUYYEHO 3 LUuKNay 0b6oB'a3koBux OK «YnpasfiHHA MPOEKTaMn», «FeHepaTUBHUNA LWUTYYHUIA
iHTenekT» Ta «OnpauoBaHHA NPUPOAHOT MOBU»;

* rnepeHeceHo BUKNagaHHA OK «MalunHHe HaBYaHHA» 3 1 cemecTpy B 2;

Takox y 2025 p. BHECEHO TaKi 3MiHu:

® 3MiHEHO Ha3BY OCBiTHbOI NporpamMu Ha «MallMHHE HaBYaHHSA | MaTeEMaTUYHE MOOESIIOBAHHSA» Y
BiAMOBIAHOCTI 4O HOBOI pefakuil 3akoHy Npo Bulyy ocBiTy;
¢ 36inbweHo obcar OK «HaykoBo-gocnigHa NpakTuKa».

Takox y 2026 p. BHECEHO TaKi 3MiHu:

e nonaHo OK «[lleparoriyHa npakTuka» y 4 ceMecTpi (3rigHO 3 Haka30M Mo YHiBEpCUTETY) 3a
paxyHOK 3MeHLeHHA obcary OK «HaykoBo-gocnigHa npakTuka»;

¢ 36inbweHo obcar OK «HaykoBa poboTa 3a TeEMO MariCTepCcbKoi gucepTaudii» Ha 1 KpeauT;

¢ 3MeHLWeHo obcar OK «MaTeMaTuyHe MoaesntoBaHHSA B bioMegnyHUX Ta papMaLeBTUYHNX
OOCNigXKEeHHAX» Ha 1 KpeauT.

Since 1973, the Applied Mathematics Department of the Igor Sikorsky Kyiv Polytechnic Institute has

been training specialists in applied mathematics, combining in-depth knowledge of mathematics and
statistics with skills in professional software development. We started training specialists in machine
learning and mathematical methods of artificial intelligence in 2016, being the first among Ukrainian
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universities, under the heading of Data Science.

The first version of the educational programme was implemented in 2018. Subsequent editions
included the following changes:

¢ in 2021, changes to the list of normative socio-humanitarian courses were taken into account;

¢ in 2022, changes to the national classifier DK 003:2010 were taken into account, and the list of
common competencies and learning outcomes was harmonized across all educational
programs in Applied Mathematics at Igor Sikorsky Kyiv Polytechnic Institute;

e in 2024:

o the course "Architecture and Technology of Big Data Systems" was added to the cycle of
required courses, whereas the course "Methods of Reliability Theory and Risk" was
removed from that list (recommendation of the expert group and the Sectoral Expert
Council of the National Agency for Higher Education Quality Assurance);

o the course "Generative Artificial Intelligence" was added as the key course for data
science specialists, the list of educational components was harmonized with the
requirements of the EDISON Data Science Framework (recommendations of the
stakeholders).

Starting in 2024, the educational programme is participating in the international Erasmus Mundus
Joint Masters project “Mathematical Modelling, Simulation and Data Science for Industrial and
Societal Challenges” (MATHS-DISC, project number 101180080). To harmonise the curriculum with
partner institutions in the consortium, the following changes will be implemented in 2025:

¢ the following courses were added to the cycle of required courses: "Numerical Methods of
Mathematical Physics", "Geometric Modelling", and "Mathematical Modelling in Biomedical and
Pharmaceutical Research";

¢ the following courses were removed from the cycle of required courses: "Project Management",
"Generative Artificial Intelligence", and "Natural Language Processing";

¢ the course "Machine Learning" was rescheduled from the 1st semester to the 2nd.

Additionally, the following changes were introduced in 2025:

¢ the name of the educational programme was changed to "Machine Learning and Mathematical
Modelling" in accordance with the new edition of the Law on Higher Education;
¢ the volume of the course unit "Research Internship" was increased.

Also in 2026, the following changes were made:

¢ the educational component "Pedagogical Practice" was added in the 4th semester (according
to the university order) by reducing the credit volume of the educational component "Scientific
and Research Practice";

¢ the volume of the educational component "Scientific Work on the Master’s Thesis Topic" was
increased by 1 credit;

¢ the volume of the educational component "Mathematical Modeling in Biomedical and
Pharmaceutical Research" was decreased by 1 credit.
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1. NPO®JIb OCBITHbOI MPOrPAMM / EDUCATIONAL PROGRAMME PROFILE

1 - 3aranbHa iHdopmMauia / General information

MNoBHa Ha3Ba 3akjiafy BULLOI OCBiTK Ta

HaB4afbHoOro nigposainy / Full name of

higher education institution and faculty
/ educational and scientific institute

HauioHanbHU TEXHIYHWUNA
yHiBepcuTeT YKpaiHu
«KNiBCbKUM NONITEXHIYHNIA
IHCTUTYT iMeHi Irops
CikopcbKoro»
QaKynbTeT NPorpamMmHmX
CUCTEM Ta NpUKNagHoi
MaTeMaTuKun

National Technical University
of Ukraine «lgor Sikorsky Kyiv
Polytechnic Institute»
Faculty of Software Systems
and Applied Mathematics

CTyniHb BULLOI OCBITW Ta Ha3Ba

0CBiTHbOI KBanidikauii / Higher

education degree and education
qualification title

CTyniHb MaricTpa
MaricTp 3 NnpuknagHoi
MaTeMaTuKn

Master Degree
Master of Applied
Mathematics

OdpiuinHa Ha3Ba OCBITHLOI NMporpamm /
Educational programme official title

MallnHHe HaB4YaHHA Ta
MaTeMaTn4HeE MOoAeJ1lOBaHHA

Machine Learning and
Mathematical Modelling

Tun gunnaomy Ta 06cAr OCBITHLOI
nporpamu / Diploma type and
educational programme volume

Ovnnnom maricTtpa, 120
KpeauTtie EKTC, TepMiH
HaB4YaHHSA 1 pik 9 MicAuis

Master diploma, 120 credits
ECTS, training period 1 year
9 months

IHdbopMauisa npo akpeguTauito /
Accreditation information of the
educational programme

AkpeguntoBaHo HA34BO,
cepTudpikat 15020 Big
2025-06-21 gincHunnm go

2028-07-01

Accredited by NAQA,
cetificate No 15020 from
2025-06-21 valid to
2028-07-01

Lnkn, piseHb BULOI 0CcBiTK / Education
cycle, level of higher education

HPK YkpaiHn - 7 piBeHb
QF-EHEA - npyruni unkn
EQF-LLL - 7 piBeHb

NQF of Ukraine - 7 level
QF-EHEA - 2 cycle
EQF-LLL - 7 level

Mepepymosn / Prerequisites

HasaBHICTb CTyneHs
bakanaspa

Bachelor Degree

®opmun 3006yTTA 0oCBiTK / Forms of
Education

O4yHa (poeHHa);

full-time;

MoBa(un) BuknagaHHs / Language(s) of
instruction

YKpaiHCbKa

Ukrainian

IHTepHeT-agpeca pPo3MilLleHHS
0CBiTHbOI Nporpamu / URL of the
educational programme

https://osvita.kpi.ua/F1_ONP
M_MNMM
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2 - MeTa ocBiTHbOI nporpamu / Educational programme purpose

MigroToBka axiBus, 34aTHOrO BMpilLyBaTn
CKnagHi 3apadvi i npobnemu, 34iNcHOBaTU
iHHOBaUiNHY NpodecinHy OisNbHICTb AN
KOMMJIEKCHOI0 BUKOHaHHS HayKOBUX Ta
MPOEKTHO-TEXHONOrYHNX POBIT 3 MaLLMHHOIO
HaBYaHHSA, IHTENEeKTYalbHOro aHanily AaHuXx,
reoMeTpPUYHOro MoOestoBaHHS Ta YNCENbHOIO
iMiTauinHoro mogentoBaHHSA 06'€KTIB, MPOLECIB i
SIBULLL Pi3HOr0 XapaKTepy, WO ONMNCYTbCA
3BUYAMHUMM Ta gndepeHuialbHNMK
PiBHAHHAMUN B YaCTUHHUX MOXiOHWX, WO
noB’'s3aHi 3 06pobkoto Bennknx obcsarie gaHmMx
(Big Data), a TakoX 34iMCHIOBaTN OOC/iAHO-
KOHCTPYKTOPCbKY Ta HayKOBY Li/IbHICTb 3a
haxom.

MeTa ocCBiTHbLOI Mporpamu Bianosigae CtpaTerii
po3BuTKy KIl im. Iropsa CikopCbKoro Ha
2025-2030 poku WoO0 po3BUTKY TEXHOJIOTIN
MalUMHHOIO HaBYaHHSA, OOCArHEHHA Uinen
CTanoro po3BUTKY CyCnibCTBa, POPMyBaHHS
AKICHOro NII0OACLKOro KaniTanay A5 BigHOBJ/IEHHS
Ta CTiNKOro po3BUTKY YKpaiHu.

Training a specialist capable of solving complex
tasks and problems, and carrying out innovative
professional activities for the comprehensive
execution of scientific and design-technological
projects in machine learning, data mining,
geometric modeling, and numerical simulation
modeling of objects, processes, and phenomena
of various nature, which are described by
ordinary and partial differential equations and
are related to the processing of large volumes of
data (Big Data), as well as conducting research,
development, and scientific activities in their
specialty.

The goal of the educational program aligns with
the Development Strategy of Igor Sikorsky Kyiv
Polytechnic Institute for 2025-2030 regarding
the development of machine learning
technologies, the achievement of the
sustainable development goals of society, and
the formation of high-quality human capital for
the recovery and sustainable development of
Ukraine.
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3 - XapakTepucTuKa ocBiTHbOI nporpamu / Educational programme characteristics

MpepmeTHa ob6nacTtb / Subject area

O0G’€eKTHM BUBYEHHA Ta

BIANBHOCTI: MaTeMaTU4YHiI Mogeni Ta meToau
015 oNucy i Jocnig>XeHHS npouecis, ABMLL Ta
npobaem pi3Hoi Npmpoan, Ta BNPOBaAXXEHHS
UMX Mmoaenen i meToAdiB B iH(popMaLinHNX
TexHoNorisx.

LLini HaBYaHHA: NigroToBka axiBLis,
30aTHUX:

*NPOBOAUTWN HAYKOBI Ta NpUKAagHi
OoCnig>KeHHs, po3pobnaTu, aHanisysaTu Ta
BAOCKOHaNOBATK CKAAOHI MaTeMaTUYHI Moaeni
N MeToaAn ANS ONMUCY NPOLLECIB i ABULL, Pi3HOT
npupoau;

*hopMyJItOBaTU Ta PO3B'A3yBaTU HECTAHOAPTHI
M KOMMJIEKCHI 3a4a4i MaTeMaTUYHOro
MOLENBaHHS B YMOBaxX HEBU3HAYEHOCTI Ta
HEMNOBHOTW BUXiAHOI iHopMaLUii;

*iHTerpysaTu pyHOaMeHTallbHi MaTeMaTUYHi
nigxogn 3 Cy4aCHUMU TEXHOJOTIAMN MaWMNHHOIO
HaBYaHHS Ta WTYYHOr o iHTEeNeKTy ans
BUSABJIEHHSA NPUXOBaHNX 3aKOHOMIPHOCTEN Y
BEJIMKMX MacmBax OaHUX;

*KPUTUYHO OLLIHIOBATMW Ta y3arasbHOBaTU
pe3ynbTaTu TEOPEeTUYHUX Ta
eKCrnepuMeHTasibHUX OOCAIOXKEHb, afanTyBaTu
HasABHI Ta CTBOPIOBATWN HOBI MeTOAM 014
BUPILLIEHHSA PyHOaMEeHTalbHUX Ta NpUKNagHux
npobnem, 34iNCHIOBATK iX NPOrpamMHy
peanisauito.

TeopeTU4YHMM 3MICT NnpeaMeTHOI

obnacTi: Teopii, NOHATTSA, KOHUenuii, NPUHUWUAN
po3p0o6sIeHHSA, 3aCTOCYBaHHSA, OOC/iOXXEHHS Ta
nporpamMHoi peanisauii MaTeMaTUYHNX MOAEeNen i
MeTOoLiIB Y NPUKIagHMX rany3sax, 30KkpeMa Takux,
AKi nepenbavaloTb BUKOPUCTAHHS
iIH(popMaLINHUX TEXHONOTIN.

MeToam, MeTOAMKM Ta TeXHONOrIi:
aHaNiTUYHI Ta YNcenbHi MaTeMaTUYHI MeToaun
ONa BUpPiLWEeHHA pyHOaMeHTasIbHUX Ta
npuknagHunx npobnem pi3Hoi Nnpupoawn,
iHbOopMaUiNHI Ta iIHTeNeKTyasibHi TEXHOOrIT.
IHCTpyMeHTH Ta obnapgHaHHA: 064YnCNtoBasbHI
3acobu, anapaTHe Ta cneuianisoBaHe
nporpamMHe 3abesnevyeHHs KOMM'IOTEPIB.

Objects of study and activity: mathematical
models and methods for describing and
investigating processes, phenomena and
problems of various natures, and the
implementation of these models and methods in
information technology.

Educational goals: training specialists capable

of:
» conducting scientific and applied research,

developing, analysing and improving complex
mathematical models and methods to describe
processes and phenomena of various natures;

» formulating and solving non-standard and
complex mathematical modelling problems
under conditions of uncertainty and incomplete
baseline data;

* integrating fundamental mathematical
approaches with modern machine learning and
artificial intelligence technologies to identify
hidden patterns in large datasets;

» critically evaluating and synthesising the
results of theoretical and experimental research,
adapting existing methods and creating new
ones to solve fundamental and applied problems,
and performing their software implementation.
Theoretical content of the subject domain:
theories, notions, concepts and principles of the
development, application, investigation and
software implementation of mathematical
models and methods in applied fields,
particularly those involving the use of
information technology.

Methods, methodologies and technologies:
analytical and numerical mathematical methods
for solving fundamental and applied problems of
various natures; information and intelligent
technologies.

Tools and equipment: computing facilities,
computer hardware and specialised software.

OpieHTauina ocBiTHLOI Nnporpamm / Scope

OcCBiTHbO-HayKoBa

Educational and scientific

OcHoBHUM (pOKYC OCBiTHbOI nporpamu / Main focus
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Ba3osuin chokyc Ol - BONOAIHHA CyHaCHUMU
MeToLaMU MALUMHHOIO HaBYaHHS,
iHTeNneKTyasIbHOro aHanizy AaHuX Ta
MaTEMaTUYHOro MoAestoBaHHA 06'eKTIB,
MpoLeciB Ta CUCTEM.

MaricTepcbka OCBiTHSA nporpama «MalunHHe
HaBYaHHS Ta MaTeMaTU4YHE MOAESIIOBAHHA» €
JIOriYHMM NPOAOBXKEHHAM NiArOTOBKM
6akanaspiB 3a cneuianbHicTio F1 MpuknaagHa
MaTeMaTuKa Ta HanpasJjieHa Ha NornMbneHHs
TEOPEeTUYHUX 3HaHb | HABUYOK i3 MALLUNHHOIO
HaBYaHHS Ta MOAEJIIOBAHHSA CKNaAHMX npoLecis
i 06’ekTiB.

3aBOsKN MOXKAMBOCTI POPMYyBaHHSA MHYYKOI
iHOVBiAYyanbHOI TpaEKTOpPil HaBY4aHHSA 3000yBaui
BULLLOI OCBITU MalOTb MOXXJINBICTb OTPUMaTKn
3HAHHA 3 IHWKWX rany3en HaykKn i TeXHIKN,
3aTpebyBaHuX y pi3HMX chepax NoaCbKOT
LisiNbHOCTI.

Knio4oBi c/ioBa: MalMHHE HaBYaHHS,
MaTeMaTU4He MOLEeNOBaHHSA, AaHi BENMKOro
obcary.

The basic focus of the educational programme is
to master state-of-the-art methods of machine
learning, data mining, and mathematical
modelling of objects, processes, and systems..
The Master's program "Machine Learning and
Mathematical Modeling" is a logical continuation
of the bachelor's studies in Applied Mathematics
and is aimed at deepening theoretical
knowledge and skills in machine learning and
modelling complex processes and objects.
Thanks to the possibility of forming a flexible
individual learning path, students have the
opportunity to acquire knowledge in other fields
of science and technology, which are in demand
in various spheres of human activity.

Keywords: machine learning, mathematical
modelling, big data.

OcobnuBocTi ocBiTHLOI Nnporpamu / Features
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OcobnumBiCTIO OCBITHBLOI MporpamMmu «MallnHHe
HaBYaHHS Ta MaTeMaTU4YHE MOAESIIOBAHHA» €
Te, WO BOHA € CKN1aJ0BOK YaCTMHOK OCBITHBLOMO
npoekTy Erasmus Mundus Joint Masters
«MaTeMaTn4yHE MOAENIOBAHHSA, CUMYIaLis i
HayKu Npo faHi on1a NpoOMUCNOBUX i colialibHUX
BUKAKKIB» (“Mathematical Modelling, Simulation
and Data Science for Industrial and Societal
Challenges”), ckopoyeHa Ha3Ba — MATHS-DISC,
Homep NpoekTy — 101180080. BignosigHo Ao
YMOB onaHyBaHHA nporpamu MATHS-DISC, ii
YYaCHUKWN NOBUHHI 34INCHIOBATU i3nyHy
akageMiyHy MobinbHiCcTb, BiaBigaBLIN
LWOHaMMeHLWe ABa Pi3Hi yHiBepcuTeTn, npnyomy
apyrunm cemecTtp o60B'A3K0BO MOTPiIBHO
nposecTun abo B YHiBepcuTeTi BepoHu (ITanis),
abo B YHiBepcuTeTi BynnepTtana (Hime4y4uHa). Y
3B'SI3KY 3 UMM YCi OCBiTHi KOMMOHEHTU, L0
BUKNIaAaloTbCs B paMKaX OCBiTHbOI Mporpamu
«MalwwnHHe HaBYaHHA Ta MaTeMaTuU4He
MOLOEJII0BAaHHS» B NEPLUOMY Ta TPETbOMY

ceMecCTpax, BUKNanatTbCA aHr NINCbKOK MOBOIO.

OCBIiTHi KOMMOHEHTM, WO BUKIa[alThCa B
Opyromy ceMecTpi, BUKIafaTbCa YKPAIHCbKOO
MOBOIO.

3006yBayi BULLOI OCBITU 3@ OCBITHbLOLO
nporpamoto «MallnHHe HaBYaHHSA Ta
MaTeMaTU4He MOLESOBaHHA» MaloTb 3MOry
onaHyBaTW AUCUUNAIHN 9K i3 HANPSMKY
MaLLUMHHOIO HaBYaHHSA, TaK i 3 KNACUYHILLIOro
HanpsMKy MaTeMaTU4YHOr0 MOAESIIOBaHHS, WO
[A€ 3MOry AOoCNiAXKyBaTWN Pi3HOMAHITHI
MPUPOLHI Ta TEXHOMOrIYHI Npouecn. Take
B3AEMOJOMNOBHEHHSA € CYTTEBOIO KOHKYPEHTHOIO
nepeBarol BUMYCKHUKIB LLiEl OCBITHbLOI
nporpamu.

[lo OCBITHLOrO NpoLECy perynsapHo
3a/lyqaloTbCs NpodecioHaNn-NnpakTUKM Ta
3aKOpPAOHHI haxiBui. Yci 3406yBaYi, He3anexxHo
Bif y4acTi B npoekTi MATHS-DISC, MmatoTb 3mMory
6paTu y4aCTb Yy HayKOBUX CEMiHapax 3a y4acTi
npeacTaBHUKIB KoHcopuiyMmy MATHS-DISC.
OKpiM MOXXNIMBOCTEN, HafaHUX y4acTio B
npoekTi MATHS-DISC, 3aBASKN aKTUBHIN y4acTi
YHIBEPCUTETY B EBPONENCHKIN Nporpami
Erasmus+ CcTyAeHTn OCBITHLOI Mporpamu
«MalwwnHHe HaBYaHHA Ta MaTeMaTuU4He
MOLEJIIOBAaHHA» MOXXYTb B paMKax akafeMiyHoi
MOBINILHOCTI OANH CEMEeCTp NMPOBYNTUCA B
MapTHEPCbLKOMY YHIBEPCUTETI (KOXKEH PiK BOHMU
3MIHIOTbCA).

3 2010 p. kathenpa € YeHOM EBPONENCHLKOIro
KOHCOPLiyMy 3 iHOYCTpianbHOI MaTEMATUKN
(European Consortium for Mathematics in
Industry). CTyAeHTn aKTUBHO 3a/ly4aloTbCs A0
Mi>KHapOOHUX HAaYKOBO-A0CAIOHULbKIMX
MpoeKTiB, B AKX bepe y4acTb Kagegpa
NnpUKNagHoI MaTeMaTUKN.

The unigueness of the Machine Learning and
Mathematical Modelling educational programme
is that it forms part of the Erasmus Mundus Joint
Masters educational project “Mathematical
Modelling, Simulation and Data Science for
Industrial and Societal Challenges” (MATHS-
DISC, project number 101180080). According to
the MATHS-DISC programme requirements,
participants must undertake physical academic
mobility by studying at least at two different
universities. The second semester must be
completed either at the University of Verona
(Italy) or at the University of Wuppertal
(Germany). Therefore, all educational
components of the Machine Learning and
Mathematical Modelling educational programme
in the first and third semesters are delivered in
English, while those in the second semester are
delivered in Ukrainian.

Students of the programme have the
opportunity to study disciplines in both machine
learning and the more classical field of
mathematical modelling, which enables the
students to study various natural and
technological processes. Such complementarity
is a significant competitive advantage for
graduates of this programme.

The educational process regularly involves
professional practitioners and foreign experts.
All students, regardless of their participation in
the MATHS-DISC project, have the opportunity to
attend scientific seminars featuring
representatives of the MATHS-DISC consortium.
In addition to the opportunities offered by the
MATHS-DISC project, thanks to the university's
active participation in the European Erasmus+
program, students of the Machine Learning and
Mathematical Modelling programme can study
for one semester at a partner university as part
of academic mobility (partner universities
change annually).

Since 2010, the department has been a member
of the European Consortium for Mathematics in
Industry. Students are actively involved in
international research projects, in which the
Applied Mathematics Department participates.
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4 - NMpupaTHICTb BUNYCKHUKIB 0,0 NpaueBsaliTyBaHHA Ta NOAANbLUIOro HaB4YaHHSA /
Eligibility of graduates for employment and further study

MpupaTHicTb A0 npaueBnawTtyBaHHA / Eligibility for employment

BionosigHo no [lep>xaBHoOro kKnacudikatopy
npodecin OK 003:2010, BUNYCKHUKN MOXXYTb
npautoBaTK Ha nMocagax, Wo BianosigatoTb
TaknM KnacndikauinHMM yrpynoBaHHAM:

212 lMNpodecioHann B ranysi MaTeMaTUKN Ta
CTaTUCTUKW;

2121 lMNpodpecioHann B raaysi MaTemMaTuKy;
2121.1 HaykoBi cniBpobiTHUKK (MaTeMaTuKa);
2121.2 MaTemMaTuK (NpuKiagHa maTeMaTuKka);
2149.2 IHXeHep-gocnigHuK (NpuknagHa
MaTeMaTuka).

2310.2 Buknaga4 3aknany BULLOIT OCBITK

According to the State Classifier of Professions
DK 003:2010, graduates can work in positions
corresponding to the following classification
groups:

212 Professionals in the field of mathematics
and statistics;

2121 Professionals in the field of mathematics;
2121.1 Researchers (mathematics);

2121.2 Mathematician (applied mathematics);
2149.2 Research engineer (applied
mathematics).

2310.2 Higher education lecturer

Mopanbwe HaB4yaHHA / Further study

MpoOoBXXeHHs OCBITY 3a TpPeTiM (OCBITHbLO-
HayKOBMM) PiBHEM BULLOT OCBITW; HABYyTTS
000aTKOBUX KBaniikauin y cucTemi
nicnaaunaoOMHOI OCBITU.

Continuation of education at the third
(educational-scientific) level of higher education;
acquisition of additional qualifications in the
system of postgraduate education.

5 - BuknapaHHA Ta ouiHioBaHHA / Teaching and assessment

BuknapaHHsa Ta HaBYaHH

f/Teaching and studying

Mporpamoto nepeabaveHo
CTy[EeHTOLEeHTpOBaHe HaBYaHHA. BuknagaHHs
MPoOBOAUNTbLCA Y Takux hopmax: nekuii,
MPaKTU4YHI Ta CEMIHAPCbKIi 3aHATTSH,
KOMM'IOTEPHI MPaKTUKyMW, iHONBIAYyabHi
ceMecTpoBi 3aBAaHHA (y T. 4. B Manux rpynax);
KypcoBi poboTu; TeXHONoria 3MillaHoro
HaB4YaHHS 3@ OKPEMUMU OCBITHIMMU
KOMMOHEeHTaMN; HayKOBO-A0C/iAHA NPaKTUNKa;
HanucaHHA CTaTel Ta Te3UCiB; BUKOHAHHSA
MaricTepcbKoi gucepTauii.

The programme is designed to provide student-
centered learning. Teaching is conducted in the
following forms: lectures, practical and seminar
classes, computer workshops, individual term
assignments (including in small groups);
academic year papers; blended learning
technology for certain educational components;
research internship; preparation of research
papers and theses; completion of the master's
thesis.

OuiHoBaHHA / Assessment

OUuiHIOBaHHSA 3HaHb CTYAEHTIB 34iNCHIOETLCA Y
BiANOBIAHOCTI A0 MNONOXXEHHSA NPO CUCTEMY
OLiHIOBaHHSA pe3ynbTaTiB HaB4YaHHA B KMl im.
Irops CikOpCbKOro 3a yciMma BugaMm ayamuToOpHOI
Ta Mo3aayanTopHOi poboTun (BXigHWA, MOTOYHUN,
KaneHgapHWUN, NiACYMKOBUN KOHTPOJb): YCHI Ta
MNCbMOBI eK3aMeHN, TeCTyBaHHS, KOJIOKBiyMMU
TOLWO. PiBEHb 3HAHb i3 KOXKHOIO OCBITHLOIO
KOMMOHEHTA OLHIOETBLCS 3rifHO 3 KpUTepiamu,
BU3Ha4YeHUX y PENTUHIOBIN CMCTeMi OLiHIOBaHHS
Bi4AMOBIAHOrO KOMMOHEHTA.

Students' knowledge is assessed in accordance
with the Regulations on the Rating System for
Assessing the Results of Students' Learning at
the Igor Sikorsky Kyiv Polytechnic Institute for all
types of classroom and homework activities
(entrance, current, calendar, and final
assessment): oral and written exams, tests,
quizzes, etc. The level of knowledge in each
educational component is assessed according to
the criteria defined in the Rating System for
Assessing the respective component.
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6 - NMporpamMHi KoMmneTeHTHOCTI / Programme competencies

IHTerpanbHa KOMMNETEHTHICTb

/ Integral competence

30aTHICTb pO3B'sAA3yBaTW CKNagHi 3agadvi i
npobaeMmun NpuknagHoi MaTeMaTUKN y NpodecinHin
nianbHocTi abo y npoueci HaB4YaHHS, WO
nepepnbayae NnpoBeaeHHs AocnigxXeHb Ta/abo
30iNCHEHHSA iIHHOBALLiI TaXxapaKTepusyeTbCs
HEBM3HAYEHICTIO YMOB i BUMOT.

Ability to solve complex problems and tasks
in applied mathematics in professional
activities or during the learning process,
which involves conducting research and/or
implementing innovations, is characterized
by the complexity and uncertainty of
conditions and requirements.

3aranbHi komneteHTHocTi (3K)

/ General competencies

30aTHICTb [0 CAaMOHaB4YaHHSA, MOLIYKY,

Ability for self-learning, searching, processing,

3K |06pobneHHA Ta iHTeNeKTyanbHOro aHanisy and intellectually analysing information from

01 |iHdopMaLii 3 pi3HUX O)xepes, BMiHHA various sources, as well as ability to identify,
BUABNATW, CTaBUTU Ta BupiwyBaTu npobnemun |pose, and solve problems
30aTHICTb reHepyBaTK HOBI ifei Ta Ability to generate new ideas and

3K HecTaHOapTHI nip,xc_)m/l 0o ix peani3au,i'|',. ynconventional approaches to the?r

02 ajanTyBaTUCb Ta AIATU B HOBUX CUTYyaLlsX, implementation, to adapt and act in new
BUABNATK iHiLiaTMBY, iHHOBALINMHICTb Ta situations, and to demonstrate initiative,
NiANPUEMANBICTb innovation, and entrepreneurship
HaBn4ykn Ta BMiHHA MiXKOCOBUCTICHOI Interpersonal communication skills and

3K |KOMYyHiKauii, 30aTHICTb NpeacTaBNATH i abilities, including the capacity to present and

03 |moHOCUTK 3HaHHA 1 igel Ta npauoBaTu B convey knowledge and ideas, and to work
KOMaH i effectively in a team

3K 30aTHICTb BECTY npo.ct)eciP!Hy, y TOMY Yucni Ability. to conduct pr.ofesslional acFivities,

04 |H2YKOBO-BOCNIAHY, AIANLHICTL y mchdmg research, in an international
Mi>KHapoO4HOMY cepefoBMLLi environment
30aTHICTb roTyBaTK Ta 37i/icHI0BaTY ny6niyHi Ability to prepare and deliver public
BUCTYNW 3 NPEe3eHTaLIiE OTPMMAHNX . .

3K |pe3ynbTaTiB, roTyBaTWU HAYKOBO-TEXHIiYHi presentatu_)ns pf obtained rgsults, an_d tq

05 |ny6nikauii (38iTH, cTaTTi TOWO) 33 prepare scientific and technical publications
pe3yfibTaTaMyn BUKOHAHUX OOCAiIAXKEHb, B (reports, Papers, etc_.) based_ on conducted

. research, including in a foreign language
TOMY YUCJi IHO3EMHOIO MOBOIO
30aTHICTb OpiEHTYBaTUCS y NpobnemaTuui Ability to navigate issues of sustainable

3K |CT@noro possnTKy, CVI.CTeMi § . development and the system of ur]iversal

06 |3@r@/1bHOMOACEKMX LIHHOCTENA, PO3yMiTH human values, understanding the importance
3HA4Y€eHHSA NYMaHICTUYHUX LiHHOCTEN ONns of humanistic values for the preservation and
36epe)xeHHs N pO3BUTKY Cy4acHOI umeinizauii |[development of modern civilisation

3K |3paTHiCTb AiaTn y BiANOBiAHOCTI A0 HOPM Ability to act in accordance with intellectual

07 |iHTeneKTyasbHOi BNAaCHOCTI property norms

daxoBi komneteHTHOCTI (PK) / Professional competencies
34oaTHICTb popManizyBaTu Ta po3B'A3yBaTu Ability to formalise and solve complex

oK CKNlagHi 3a,uvaf|i n np06{_1_eM|/|, AKi NoTpebytoTb .problem's that require updatiqg and -

0] |OHOBNEHHS 1 iHTerpauii 3HaHb, 4acTo B integrating knowledge, often in conditions of
yMOBaXx HEMNOBHOI, HETOYHOT YN HEeJOCTaTHbOI |incomplete, inaccurate, or insufficient
iHopMaUii Ta cynepe4mBux BUMOr information and conflicting requirements
30aTHICTb NPOBOANTM HayKOBI gochnigxxeHHs 3 |Ability to conduct scientific research on the
po3pobsieHHA HOBUX Ta adanTauii icHyto4dnx  |development of new and adaptation of

oK |MaTEMATUYHNX Ta KS)MI'I'POTe_pHI/IX Mouengﬁ existing mathemati_cal and computer models

02 |B17 BOCTIAKEHHA PISHOMAHITHUX MpoLiecis, for the study of various processes,

ABULL, | CUCTEM, NPOBOANTN BiANOBIAHI phenomena, and systems, conducting relevant
YyncesbHi eKCNepnuMeHTX 3 aHasi3oM numerical experiments, and analyzing the
ofep)XXaHuUx pe3ynbTaTiB obtained results
3paTHICTb hopmanizyBaTn, byayeaTu Ta
@K |BUKOPUCTOBYBATU Y NPaAKTUYHIN OiS/IbHOCTI Ability to formalise, build, and use models and
03 |mopeni Ta MeToAM iHTeNeKTyasibHOro aHanidy [methods of data mining in practical activities

OaHNX
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30aTHICTb po3pobnsaTr meToau nobynosu n

Ability to develop methods for constructing

OK . - : ;
04 |BOCNIAXEHHA MOAENEN CKNAAHNX CNCTEM Yy and studying models of complex systems in
Pi3HUX rasy3sx JACbKOT OiF/IbHOCTI various fields of human activity
30aTHICTL 6 BaTW, HaBYaTU Ta OUIiHIOBATMU . . . .
A yay H Ability to build, train, and evaluate the quality
@K |aKiCcTb Mogenen MallMHHOIO HaBYaHH4, X : . . !
! ) of machine learning models, including basic
05 |(30kpeMa, 0OCHOBHUX KNnacudikaTopis, Npu o . ;
) ) classifiers, in problem-solving
pO3B'A3aHHI 3a8au
30aTHICTb BUKOHYBaTK 0B4YNCIEHHS, NOB’A3aHi
3 HaB4YaHHAM Ta poboToto Moaenen Ability to perform computations related to
®K [MAWVHHOrO HaB4aHHA Ta iHTenekTyasnbHoro [training and operating machine learning and
06 aHani3y gaHux 3a gornomoroto moBu Python Ta [data mining models using Python and
crneuianizoBaHux 6ibnioTek, NpaBuUIbLHO specialized libraries, as well as to correctly
iHTepnpeTyBaTy OTPUMaHI pe3ynbTaTu interpret the obtained training results.
HaB4YaHHSA MoAeri.
30aTHicTb hopManizyBaTu Ta byaysaTtu
MoAeni 3HaHb, OAepP>XYyBaTU pesieBaHTHI Ability to formalise and construct knowledge
@K |3HaHHSA 3 BeNUKnx obcAris gaHmnx, obmnpatu models, acquire relevant knowledge from big
07 |MeToAW iHTeNeKTyasIbHOro aHanily AaHux data, select methods of big data mining that
Benukoro obcary, wo BenyTb A0 po3B'A3aHHA |lead to solving posed problems
nocTaBneHux 3agay
30aTHiCTb 6 BaTW Ta peanisoByBaTun . . :
A b OYAY P Y Ability to develop and implement numerical
YucenbHi anropnuT™Mun AN MOAEsN0BaHHSA . . . ;
hizMdHIUX NPOLIECIB, OMMCYBAHMX algorithms for simulating physical processes
0] ¢ . T described by differential equations, in order to
andepeHuianbHUMKN PIBHAHHAMU, 3 METOIO . k
08 . . o analyze complex phenomena in science,
aHani3y cKNnagHux ABULL y HayLi, TeXHiui Ta . . :
. engineering, and technology using modern
iHXeHepii 3a LONOMOrol Cy4acHUX .
. . computational tools.
004McNoBaNbHUX IHCTPYMEHTIB.
30aTHICTb NMPOEKTYBATKW, BMPOBaAXXyBaTu Ta . . . _
A . P Y poBanXy Ability to design, implement, and optimise the
@K |onTuMi3yBaTK apxXiTEKTYpPY CUCTEM BEJIMKNX . : :
. . architecture of big data systems, ensuring
09 |paHux, 3abe3nevyoym ixHO MacwTaboBHICTb, . - A -
Lo . their scalability, reliability, and efficiency
HafiNHICTb Ta ePeKTUBHICTb
30aTHICTb po3pobaATH Ta 3aCTOCOBYBaATHU Ability to develop and apply mathematical
MaTeMaTU4Hi MeToan N anropmuTMm methods and algorithms of computational
®K |obuuncntoBanbHOI reoMeTpii 4na nobynoswy, geometry to build, analyze, transform, and
10 |aHanisy, NnepeTBOPEHHS Ta oNTUMiI3auil optimize two-dimensional and three-
OBOBUMIPHUX | TPUBUMIPHUX FreOMeTPUYHNX dimensional geometric models of complex
Moaesnien cknagHux ob'ekTiB. objects.
30aTHICTb CTBOPIOBATM Ta AOCAIAXKYBaTU . .
A BOP , AOCTIKYE Ability to create and study mathematical and
@K |MaTeMaTW4Hi Ta KOMN'tOTepHi Moaeni 3a : o
g computer models using specialized software
11 |ponoMoroto creuianizoBaHUX NPOrpaMmHUX tools
3acobis. '
30aTHICTb BUKOPUCTOBYBATU Cy4YacHI Ability to use modern psychological and
@K |ncmxonoro-neparorivyHi Teopii 1 metoaun y pedagogical theories and methods in
12 |npodecCinHin AisNbHOCTI, 34iNCHIOBATK professional activities, to carry out

nefarorivyHy OisNbHICTb Y BULLIA OCBITI

pedagogical activities in higher education
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7 - NMporpaMHi pesynbtatyu HaB4aHHA (MPH) / Programme learning outcomes

BukopucToByBaTV/ Ta aflanToOBYBaTWH

To utilise and adapt mathematical theories

[MPH |MaTeMaTuW4Hi Teopii Ta Moaeni ansg X : .
: and models to provide a theoretical basis for
01 |(3abe3nevyeHHa TEOPETUYHOro NIAFPYHTS . o \
; solving scientific and practical problems
PO3B'A3aHHA HayKOBUX Ta NPaAKTUYHMX 3ajad
3acToCcoByBaTU iCHYHO4YMA MaTEMAaTUYHUI I .
. ; To apply existing mathematical tools, develop
[PH |anapaT, po3pobnaTtn HoBi Moaeni, MeToan Ta :
. . new models, methods, and algorithms to solve
02 |anropuTMun Npun BUPILLEHHI aKTyaslbHUX . .
a wide range of practical problems
NPakTUYHNX 3a4a4 LNPOKOro CrekTpy
KepyBaTuUCb HOpMaMu iHTeNneKTyasibHOl . .
Py . P O yalb To adhere to intellectual property norms in
[T1PH |BnacHoCTI y npodecinHin AiaNbHOCTI, : o
N professional activities, conduct patent
03 |NpoBOAMTW NAaTEHTHWUI MOLLYK, ohopMatOBaTH X e
searches, and file patent applications
3a9BKY Ha NaTeHT
OpraHizoByBaTn NPodECiNHY OiNbHICTb To organise professional activities according to
fPH 3rigHO 3 NPUHLMNAMN CTanoro po3BUTKY the principles of sustainable development of
04 CyCMinbCTBa, 3araJbHONOACBKMMN Ta society, universal human values, and
FYMaHICTUYHUMUN LiHHOCTAMW 41K humanistic values for the preservation and
36epeXXeHHs Ta PO3BUTKY CydYacHoi umBinizauiildevelopment of modern civilisation
CnTyaTMBHO 1 MpodecCinHo cninkyBaTUCb Ta [To communicate situationally and
aHanizyBaTn HayKOBO-TeXHi4HY iHopmMaLito |professionally and to analyse scientific and
[PH |ogHi€to 3 iHO3eMHNX MOB, OpraHi3oByBaTK technical information in one of the foreign
05 |6araToCTOPOHHIO (Y TOMY Yuchi languages, to organise multilateral (including
MIDKKY/IbTYPHY) KOMYHiKaLlito Ta ynpaBnsaTu intercultural) communication, and to manage
Heto it
BuABnATK iHiliaTMBy Ta NigNpUEMANBICTD, o .
. H Y Anpnem To show initiative and entrepreneurship, to
OpraHi3oByBaTW BAACHY nNpodecinHy . . o
[PH | % : , U organise own professional activities, to
DiSANbHICTb, PO3p0bNATN iIHHOBALINHI . ; : .
06 |_. : develop innovative entrepreneurial projects,
NiAMNPUEMHULLKI MPOEKTM Ta CTBOPIOBATU ; .
. : and to create companies to implement them
KOoMMaHii ons ix peanisauii
fPH 3acTocoByBaTu MeToAM 3006y TTA 3HaHD i3 To apply methods of knowledge acquisition
07 |BaHux, METOAM OUiHKW Ta iHTepnpeTauii from data, methods of evaluating and
3HaNAeHnUX 3aKOHOMIipHOCTeN interpreting discovered patterns
34incHIoBaTN MaTeMaTUYHe | KoMM'toTepHe .
. |To perform mathematical and computer
MOOENI0OBaHHSA CKIaAHMX CUCTEM Ta MPOLLECIB, :
) modelling of complex systems and processes,
[PH |o64ncnioBanbHi €KCNepUMEHTHN 3 : . :
. computational experiments using state-of-the-
08 |BUKOPUCTaHHAM Cy4YaCHUX MeTopLiB L
. : art methods of data mining and computer
iHTeNeKTyasIbHOro aHanily gaHux Ta )
\ o2 technologies
KOMM'IOTEPHUX TEXHOJIOTIN
340incHIOBaTK NOLWYK, cMcTeMaTmu3adio Ta S
Amc YK, CUCTE LK To conduct search, systematisation, and
aHani3 HayKoBO-TexHiYHOoIl iHopMaLil, ; T . .
. . . analysis of scientific and technical information,
BiTYM3HAHOIO Ta iHO3eMHOro [OCBIAY 3 : . X .
AR g . domestic and foreign experience in
NUTaHb NPOMECiNHOI AiaNbHOCTI; NOrivyHO, X o X
X v s professional activities; to logically,
[TPH |nocnifoBHO N TOYHO (POpPMYJIHOBATU CBOI ;
. ; sequentially, and accurately formulate
09 |oyMKu Ta nofjasaTu iHopMauio y . L
o . . thoughts and present information in
npodecinHoMy CrifikyBaHHi; po3pobnatu : o
. professional communication; to develop
HayKOBi JOKYMeHTN Ta npe3eHTauii, R .
. . scientific documents and presentations, to
nonosigaTtn Ta nybnikyesaTu pesynbTaTyn .
. report and publish research results
nocnigXeHb
O6bunpaTtun Habip o3Hak (akTopiB) oA To select a set of features (factors) for
fPH Knacudikauii 4Yn perpecii Ta nposoanTH classification or regression, to conduct
10 |nonepeaio 06pobky pnaHunx, nigbmnpaTtn Bna |preliminary data processing, to choose the

MoAesli MalMHHOIro HaBYaHHSA Y 3a/1eXHOCTI
Bif 3a4adi, WO PO3B'A3YEThLCA

type of machine learning model depending on
the task being solved
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rPH
11

ObrpyHTOoBYBaTW BUBip MeTpuk Knacudikauii
Ta perpecii, npuHUMNiB Nobyn0BN BEKTOPHUX
03HakK, BUPILYYNX NpaBua Ta
KnacudikaTopiB, po3yMiTn OCHOBHI TUMWK
3a4ay MalWMHHOIO HaBYaHHS
iIHTeNeKTyaNbHOro aHanisy Benukux obcsarie
OaHnX

To justify the choice of classification and
regression metrics, principles of constructing
feature vectors, decision rules, and classifiers,
to understand the basic types of machine
learning and big data mining

[1PH
12

ByaoysaTu MaTeMaTU4HI MogeNi CKNagHnX
cuctem B obnacTi iHhopmauii, disukn,
MexaHiku, bionorii, MeaguLUuHI TOLWO i
BUOBMpPaTM METOAN iX AOCAIAXKEHHS,
peanizoByBaTuh nobynoBaHi mogeni
NporpamMHoO Ta NMepesipaTK iX afleKBaTHICTb 3a
[,0MOMOrol0 KOMM'IOTEPHUX TEXHOJIONIN

To build mathematical models of complex
systems in information field, physics,
mechanics, biology, medicine, etc., and to
select methods for their study, to implement
the built models programmatically and to
verify their adequacy using computer
technologies

[PH
13

Po3pobnatn apXiTEKTYPHI pilleHHS, Lo
3abe3nevytoTb MacWTaboBHICTb, HAAINHICTb
Ta ePEKTUBHICTb CUCTEM BENMNKNX OAHUX

To develop architectural solutions that ensure
scalability, reliability, and efficiency of big data
systems

[1PH
14

O6rpyHTOBYBaTK BMbIp 3acobis ans
pPO3B'AA3aHHSA KOHKPEeTHUX 3ahay Ta byayBaTu
YyucenbHi CXeMn 3a OOMNOMOrOl0 Pi3HULIEBUX
anpoKcMMaLi Y METOAOM 3Ba>KEHUX
HEB'A30K, A0CAIAXYBaTW pi3HMULEBI CXeMn Ha
HasABHICTb anpokcMMalLii andepeHuianbHNX
3a4a4y Ta 3HaXoOUTU YMOBMW iXHbOI CTIMKOCTI

Ability to justify the choice of tools for solving
specific problems and to construct numerical
schemes using finite difference
approximations or the method of weighted
residuals, to analyze these schemes for
approximation of differential problems, and to
determine their stability conditions.

[PH
15

O6brpyHTOBYBaTW Ta 3@ HEOOXiAHOCTI
po3p0ob6aSTN HOBI @aNropuTMK i NporpamMHi
3acobu onsa po3B’sA3aHHA HAayKOBUX Ta
NPUKIagHMX 3ada4y, 3aCTOCOBYBaTH,
MOAMIKYyBaTW i 4OCNiAXXyBaTW aHaNiTUYHI Ta
ob4yuncnoBanbHi METOAM TX PO3B'sAI3yBaHHS

To justify and, when necessary, to develop
new algorithms and software tools for solving
research and applied problems, to apply,
modify, and study analytical and
computational methods for solving them

[1PH
16

34iNCcHIOBaTK Ta aHanizyBaTu NeparorivyHy
OiANbHICTb, 3aCTOCOBYBATK Cy4acHi MeToau
HayKOBO-MeaaroriyHoro Aocaig>xeHHs Ta
nenaroriyHi TexHonorii

To carry out and to analyse pedagogical
activities, to apply modern methods of
scientific and educational research and
pedagogical technologies

[PH
17

MnaHyBaTW i BUKOHYBaTU HayKOBI
JocnigyxeHHsa y cepi npuknagHoi
MaTeMaTuKu, (hopMysnoBaTn i NepesipsaTn
rimotesn, obnpaTn METOAUKN Ta IHCTPYMEHTH,
aHanizyBaTun pesynbTaTu, obrpyHTOBYBaTH
BUCHOBKM

To plan and conduct research in the field of
applied mathematics, to formulate and test
hypotheses, to select methodologies and
tools, to analyze results, and to justify
conclusions

[1PH
18

OcBotoBaTK i 3aCTOCOBYBATWN HOBi HAayKOBI
MeToau 1 Teopil, iHhopMaLinHi TexHonoril,
PO3p0bKM Yy TEOPETUYHUX Ta NPUKIaAHNX
ranyssx

To master and apply new scientific methods
and theories, information technologies,
developments in theoretical and applied fields
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8 - PecypcHe 3abe3ne4yeHHs peanisauii npo

rpammu / Resource provision for programme

implementation

KappoBe 3abe3neuyeHHs / Staffing

BignosigHO A0 KagpOBUX BUMOT LLOAO0
3abe3neyvyeHHs NPoBag)XeHHS OCBITHbLOI
OiNbHOCTI ong BignosigHoro piBHA BO,
3aTBepa)xeHux MNoctaHoBoto KabiHeTy MiHicTpis
YKpaiHu Big 30.12.2015 p. Ne 1187 B YMHHINR
peaakuii.

According to the staffing requirements for
ensuring educational activities for the relevant
level of higher education, approved by the
Resolution of the Cabinet of Ministers of Ukraine
dated December 30, 2015, No. 1187 in the
current version.

MaTepianbHO-TexHiYHe 3ab6e3neve

HHA / Material-technical support

BignoBigHO 00 TEXHONMOrMIYHMX BUMOT LL,OAO
MaTepiasbHO-TeXHi4YHOro 3abesnevyeHHs
OCBITHbOI AiSANILHOCTI BiAMoOBiAHOro piBHA BO,
3aTBepoxeHux MNoctaHoBoto KabiHeTy MiHicTpis
YkpaiHu Bif 30.12.2015 p. Ne 1187 B YMHHIn
penakuii.

According to the technological requirements to
the material and technical support of
educational activities for the relevant level of
higher education, approved by the Resolution of
the Cabinet of Ministers of Ukraine dated
December 30, 2015, No. 1187 in the current
version.

IHdbopMauiiHe Ta HaBYasbHO-MeTOoAUYHe 3a6e3neyeH

education

HA / Information and methodological support of the
al process

BionoBigHO 4,0 TEXHOJIOTIYHUX BUMOI LLOA0
HaBYaJ/IbHO-METOANYHOro Ta iHpopMaLiNHOro
3abe3nevyeHHs OCBITHbOI AiA/IbHOCTI
BianosigHoro pisHs BO (gogaTtok 5 oo
JliueH3sinHnx ymoB), 3aTBepa)xeHux MocTaHOBO
KabiHeTy MiHicTpiB YkpaiHu Big 30.12.2015 p. Ne
1187 B 4MHHIN pepakuil.

KopucTtyBaHHA HaykoBo-TexHi4HOW b6ibnioTekoto
KMl im. Irops Cikopcbkoro.

According to the technological requirements for
educational and methodological and
informational support of educational activities at
the corresponding level of higher education
(Appendix 5 to the Licensing Terms), approved
by the Resolution of the Cabinet of Ministers of
Ukraine dated December 30, 2015, No. 1187 in
the current version.

Access to the Scientific and Technical Library of
the Igor Sikorsky Kyiv Polytechnic Institute.

9 - AkapeMiyHa MOOiINbH

ictb / Academic mobility

HauioHanbHa kpeauTHa MobGinbHicTb / National credit mobility

MO>XNMBICTb YK/IaAE€HHA YyroAn NMpo akageMivyHy
MOBiNbHICTb, MPO NOABINHE ANMJOMYBaHHS

Possibility of concluding an agreement on
academic mobility and double degree programs.

MixxHapogHa KpeauTHa MoGinbHicTb / International credit mobility

MoxxnuBicTb y4acTi y npoekTi MATHS-DISC,
YKNafaHHA yrog npo Mi>XHapoAHY akageMivyHy
MObBinbHICTb (Epa3myc+ KAL), npo Tpusani
Mi>DKHapoHi NPOEKTH, AKi NnepenbayatoTb
BKJIIOMEHEe HaBYaHHA CTYAEHTIB.

Possibility of participation in the MATHS-DISC
project, concluding agreements on international
academic mobility (Erasmus+ KA1), and long-
term international projects that involve student
exchanges.

HaB4yaHHA iHO3eMHMX 3800yBayiB BULLLOI OCBiTH /

Study of foreign applicants of higher education

HaB4yaHHS iHO3eMHUX 3006yBadviB BO, ki
onaHoBytoTb Ol 3a NnporpamMamMy MiXKHapogHOI
aKaneMiyHoi MobBinbHOCTI MOXKe NPOBOANTUCH
aHrnincbko abo ykpaiHCbKOK MOBOIO, 3@ YMOBWU
BONOAiHHA 3006yBavyeM MOBOIO HaBYaHHS Ha
piBHI He HUXK4e B2.

Training of foreign students who are mastering
the educational programme under the
international academic mobility programs can
be conducted in English or Ukrainian, provided
that the student's language proficiency is at
least B2 level.

10 - NMpouenypa npucBoeEHHA npodecinHux kBanicdikauin / Procedure for awarding
professional qualifications

He nepenbayeHo NpuCBOEHHS NpogdecinHoi
KBanidpikauii

The awarding of a professional qualification is
not provided
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2. MEPEJIIK KOMMOHEHTIB OCBITHbOI MPOrPAMMN / COMPONENTS of EDUCATIONAL

PROGRAMME
KpeauTis . Popma
R nigcyMKoBoOro
Kogn/Code OcBiTHI kOMNoHeHTW nporpam/Components EKTC/ECTS .
: KoHTposto / Final
credits
control form
HOPMATWBHI ocBiTHi komnoHeHTU/Required (standard) components
O60B’5A3KOBi KOMMOHEHTW LMKY 3arasbHoi nigrotoBkun/General training cycle
IHTenekTyanbHa BNACHICTb Ta NaTEHTO3HaBCTBO / . .
3001 Intellectual Property and Patent Science 3.0 3anix / Final test
CTanuin iHHOBaUINHWA PO3BUTOK / . .
3002 Sustainable Innovative Development 2.0 3anik / Final test
3003 MpakTUYHUI KypC iIHO3EMHOT MOBU ANA HayKOBOI KOMYHikauii /
Practical Foreign Language Course for Scientific Communication
MpakTUYHUI KypC iIHO3EMHOI MOBU ANA HayKOBOI KOMYHikauii. YacTnHa 1 / Practical . .
3003.1 Foreign Language Course for Scientific Communication. Part 1 3.0 3anik / Final test
MpakTUYHUI KypC iIHO3EMHOI MOBU ANA HayKOBOI KOMYHikauii. YacTuHa 2 / Practical . .
30032 Foreign Language Course for Scientific Communication. Part 2 2.0 3anik / Final test
IHHOBALINHUA MEeHeXMeHT / ) .
30 04 Innovation Management 3.0 3anik / Final test
MeparoriyHa MancTepHICTb / . .
30 05 Pedagogical Excellence 2.0 3anik / Final test
0O60B’A3KOBI KOMMOHEHTU LMKy NpodecinHoi nigrotoBku /Professional training cycle
IHTeneKkTyanbHUIA aHani3 naHux /
o 01 Data Mining 5.0 Ek3ameH / Exam
MopentoBaHHA CKNIagHUX cucTem /
1o 02 Modelling of Complex Systems 5.0 Eksamen / Exam
YucenbHi MeToan MmaTeMaTUYHOI i3nkn /
1o 03 Numerical Methods of Mathematical Physics 5.0 Eksamen / Exam
ApXxiTekTypa Ta TEXHONOrii CUCTEM 3 BENMKUMUK obcAaramn faHux / . )
o 04 Architecture and Technology of Big Data Systems 4.0 3anix / Final test
MopentoBaHHA CKNagHux cuctem. Kypcosa poboTta / . .
o 05 Modelling of Complex Systems. Academic Year Paper 1.0 3anix / Final test
noos  |MawnHHe HaguaHHa / 4.0 3anik / Final test
Machine Learning
MpuknagHe mogentoBaHHSA / ) \
o 07 Applied Modelling 4.0 3anik / Final test
ro 08 reomeTp_vae MOLENIOBAHHA / 4.0 3anik / Final test
Geometric Modelling
MaTemMaTu4He MoaentoBaHHSA B 6ioMeanYHNX Ta hapMaLeBTUYHNX AOCTiAXKEHHAX [
o 09 Mathematical Modelling in Biomedical and Pharmaceutical Research 4.0 Eksamen / Exam
o 10 I'Ieuaror!qHa npaKTika / 2.0 3anik / Final test
Pedagogical Practice
HocnigHnubknin (HaykoBuin) kKomnoHeHT/Research component
o 11 HaykoBa poboTa 3a TemMoto Marictepcbkoi gncepTauii / Scientific Work on the Master’s
Thesis Topic
HaykoBa poboTa 3a TemMoto Marictepcbkoi gncepTauii. YacTuHa 1. OCHOBM HayKOBUX
rnoii.1 pocnigxeHb / Scientific Work on the Master’s Thesis Topic. Part 1. Fundamentals of 3.0 3anik / Final test
Scientific Research
HaykoBa poboTa 3a TemMoto MaricTepcbkoi AucepTauii. YacTnHa 2. HaykoBo-
pocnigHa poboTa 3a TeMolo MaricTepcbkoi gucepTauii / Scientific Work on the . .
no11.2 Master’s Thesis Topic. Part 2. Scientific and Research Work on the Topic of the >0 Sanik / Final test
Master's Dissertation
rno 12 HaykoBo-gocnigHa npakTuka / Research practice 12.0 3anik / Final test
rno 13 BukoHaHHs MaricTepcbkoi gucepTadii / Completion of the Master's Thesis 16.0 3axuct / Defence
BWBIPKOBI ocBiTHi komnoHeHTW/Elective components
Bunbipkosi KOMNOHEHTU LUKy npodecinHoi niarotosku/Professional training cycle
OCBITHIn KOMNOHeHT 1 3 ®-KaTanory /
1 01 Educational Component 1 from P-Catalogue >0 Ek3sameH / Exam
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. ®dopma
KpeauTis niacyMKOBOIro
Kon/Code OcBiTHI koMNoHeHTU nporpam/Components EKTC/ECTS Y .
credits _|<OHTPONIO / Final
control form
OCBITHIn KOMMNOHeHT 2 3 ®-KaTanory /
18 02 Educational Component 2 from P-Catalogue >0 Ek3sameH / Exam
OCBITHIn KOMNOHeHT 3 3 ®-KaTanory / . .
18 03 Educational Component 3 from P-Catalogue 4.0 3anik / Final test
OCBITHIn KOMNOHEHT 4 3 ®-KaTanory / . .
16 04 Educational Component 4 from P-Catalogue 4.0 3anik / Final test
OCBITHIn KOMNOHEHT 5 3 ®-KaTanory /
18 05 Educational Component 5 from P-Catalogue >0 Ek3sameH / Exam
OCBITHIn KOMNOHEHT 6 3 ®-KaTanory / . .
18 06 Educational Component 6 from P-Catalogue 4.0 3anik / Final test
OCBITHIn KOMNOHeHT 7 3 ®-KaTanory / . .
g 07 Educational Component 7 from P-Catalogue 4.0 3anik / Final test
3aranbHui obcar o6oB’a3k0BMX KOMNOHeHTIB / Total volume of the required 89
components:
3aranbHui obcsar BubipkoBnx KomnoHeHTiB / Total volume of the elective components: 31
O6csAr oCcBiTHIX KOMMOHEHTIB, WO 3abe3nevyyoTb 3400yTTA KOMNETEHTHOCTEN
BM3HA4YeHUX CTaHOapToM BuLWol ocBiTK / Total volume of the educational components 0
aimed at acquisition of competencies specified in the Higher Education Standard:
3ATAJIbHUI OBCAr OCBITHBOI MPOMPAMU / TOTAL VOLUME OF THE EDUCATIONAL 120

PROGRAMME




SCHEME OF THE EDUCATIONAL PROGRAMME

1 cemectp 2 ceMecTp 3 cemectp 4 ceMecTp
IO 11. HaykoBa poGota 3a 30 05 1o 10
TEMOK MaricTepehKol Ilenaroriuna | Ilemaroriuma
e B MalCTepHICTh IIPaKTHKa
TIO 04.ApxiTexTypa Ta IIB 01. Ocsiraiit [0 11. HayxoBa poGota 3a
TeXHONOT CHCTeM 3 KoMItoHeHT 1 3 ®- TEMOIO MaricTepesroi  [————————
BETHKHME OOCATAMH JaHHX KaTEU'IOFy micepramii
-
' Y 1
110 02. IIB 02. OcgiTaiit 110 07.
MopemoBanms KoMITOHEHT 2 3 O- Ilpuxmage —
CKJIATHHX CHCTEM Karamory MOJIETIOBAHHS
| A
(<
IO 05. MoTe/ToBaHHs 1IB 03. OcgiTHiit 1IB 06. OcBiTHiit
CKIIaHIX CHCTeM. KOMIIOHEHT 3 3 @- KOMITOHEHT 6 3 ®-
Kypcosa poGora Karamory Karamory
i M
TIO 03. YncenpHi TIB 04. OcBiTHiit I1I0 09. MarematTidHe
METOJIH MaTeMaTHIHOT KoMItoHeHt 4 3 ®- e
iz IIIMHIX Ta hapMares-
K’dTaJ'IOFy TIMHIIX T0CTITKSHHAX
L A
YYY Y
T10 01. IIB 05. Ocgitniit | |IIO 12. HaykoBo-
.. I1O 06. MamuaHe . 4
IrTenexTyanpamit KOMITOHEHT 5 3 D- JOCIIIIHA
. HaBYaHHSA
aHaJi3 TaHHX Karamory MIPAaKTHKA

~ v

HayKOBO1 KOMYHIKaITlii

(
110 08. 30 01. Intenexryasa IIB 07. Ocgitaiif | |10 13. BukoHaHHs
T'eomeTprune BIIACHICTB Ta KoMITOHEeHT 7 3 @- MaricTepchKoi
MOJIETIFOBaHHA HATCHTOSHABCTRO Karanory aHcepTanii
A
30 02. Cranuit
IHHOBAITIHHHIT
PO3BHTOK
30 04.
InnoBaniinmit
MEHEUKMCHT
30 03. IlpaxT4Hnil Kypc 1HO3eMHOI MOBH JUIS
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3. CTPYKTYPHO-JIOINYHA CXEMA OCBITHbOI MPOrPAMU / STRUCTURAL-AND-LOGICAL



1 semester

I1O 11. Scientific Work on
the Master’s Thesis Topic

2 semester

3 semester 4 semester
30 05. 110 10.
Pedagogical p| Pedagogical
Mastery Practice

IO 04.Architecture and
Technology of Big Data
Systems

IIB 01. Educational
Component 1 from
P-Catalogue

1O 11. Scientific Work on

T

a

v ¥

TIO 02. Modelling of
Complex Systems

IIB 02. Educational
Component 2 from
P-Catalogue

I10 07. Applied

f-

A

C

IO 05. Modelling of
Complex Systems.
Course Work

I1B 03. Educational
Component 3 from
P-Catalogue

I1B 06. Educational
Component 6 from

P-Catalogue

U

%

ITO 03. Numerical

IIB 04. Educational

IIO 09. Mathematical

the Master’s Thesis Topic

Modelling

P-Catalogue

Methods of Component 4 from M:‘l;“]‘)iga :;iigﬁji?lm
Mathematical Physics P-Catalogue Recsasch
C A
j—;—\ Y N
: [IB 05. Educational | | TIO 12. Scientific
H(l)v?.l'. Daga HOI(‘) B Machme Component 5 from and Research
i SHESIRE P-Catalogue Practice
: L)
I10 08. Geometric P30 ol Inteélfl:)cmal EB 07 Edutc;“tl‘onal 10 13. Execution
Modelling mpegizﬁce N omponent FHOM | 1 of Master's Thesis

30 02. Sustainable
Innovative
Development

30 04. Innovation
Management

30 03. Practical Foreign Language Course for
Scientific Communication

A
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4. ®OPMA ATECTALLIi 340B5YBAY4IB BULLLOi OCBITU / THE FORM OF ATTESTATION FOR
DEGREE PURSUERS

ATecTauis 3006yBadiB Apyroro (MarictepCbKoro) piBHS BULLOT OCBiTK 3@ OCBITHbO-HayKOBOO
nporpamoto «MallnHHe HaB4YaHHA Ta MaTeMaTuU4He MoAentoBaHHA» cneuianbHocTi F1 MNpuknagHa
MaTeMaTuKa NpPoBOANTLCA Y hOpMi 3aXUCTy KBaidikaLinHOT poboTn Ta 3aBepLUYETLCA BUOAYED
OOKYMeHTa BCTaHOBJIEHOIr0 3pa3Ka Mpo NMPUCYAXKEHHSA CTYMNeHs MaricTpa 3 NPUCBOEHHSAM
kBanigikauii «MaricTp 3 npyknagHoi MaTeMaTUKN» 3@ OCBITHbO-HAYKOBOK NporpamMolo «MallunmHHe
HaBYaHHA Ta MaTeMaTU4YHE MOLESOBaHHA».

ATecTauis 34INCHIOETBLCSA BiaKpuTOo i nybniyHo. KBanidikauiiHa poboTa nepeBipAETLCSA Ha O3HAKM
MopyLUeHHs akageMmiyHoi 4obpoYeCcHOCTI Ta Nicna 3axXUCTy PO3MILLLYETbCS B peno3uTopii HayKOBO-
TexHiyHoi 6ibnioTekn yHiBepcuTeTy AN BiIbHOrO AOCTYNYy.

Certification of students at the second (master's) level of higher education in the educational
programme "Machine learning and mathematical modelling", majoring in F1 Applied Mathematics, is
carried out in the form of defense of the qualification thesis and is completed by issuing a document
of the established form on awarding them a master's degree with the "Master of Applied
Mathematics" qualification in the "Machine Learning and Mathematical Modeling" educational and
scientific program.

Certification is carried out openly and publicly. The qualification thesis is checked for signs of
academic integrity violations and are published in the repository of the University Library for free
access after defense.
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5. MATPULA BIANOBIJHOCTI NPOrPAMHUX KOMMNETEHTHOCTEA KOMMOHEHTAM
OCBITHbOI MPOrPAMU / COMPLIANCE MATRIX OF PROGRAMME COMPETENCIES WITH
PROGRAMME COMPONENTS
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6. MATPULA 3ABE3NEYEHHA MPOrPAMHUX PE3YJIbTATIB HABYHAHHA BIANOBIAHUMMU
KOMMNOHEHTAMU OCBITHbOI MPOrPAMMN / COMPLIANCE MATRIX OF PROGRAMME
LEARNING OUTCOMES WITH PROGRAMME COMPONENTS
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