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NMPEAMBYJIA / PREAMBLE

PO3POBJIEHO / DESIGNED

KepiBHnk pobo4ol rpynn / Head of the project team:
OpuHsaK Irop BonoanmMmnpoBmny, 4OKTOP TEXHIYHUX Hayk, Mpodecop, Nnpodecop kadbeapn NpuknagHol
maTemaTuku/igor ORYNYAK, ScD, Professor, Professor of the Applied Mathematics Department.

YneHun poboyoi rpynn / Project team members:

Taspos [NaHunno KOpinoBMY, KaHANAAT TEXHIYHUX HayK, AOUEHT, 3aBigyBay kadeapu NnpuknagHol
MmaTemaTuku/Danylo TAVROV, PhD, Associate Professor, Head of the Applied Mathematics
Department.

YepTos Oner PomaHoBNY, LOKTOP TEXHIYHUX Hayk, Nnpodecop, Nnpodecop kadenpy NpuknagHoi
maTemaTnkn/Oleg CHERTOV, ScD, Professor, Professor of the Applied Mathematics Department.

Xyk IBaH Cepriviosuny, gokTop dinocodii, ctapwnn Buknagay kadenpu npuknagHoi
MmaTemaTuku/lvan ZHUK, PhD, Senior Lecturer of the Applied Mathematics Department.

NMNOTOA>XEHO / AGREED:

HaykoBO-MeToAMYHa KOMICif yHiBepcuTeTy 3i cneuianbHocTi F1 MNpuknagHa mateMatuka/ The
Scientific and Methodological Commission of the University on speciality F1 Applied Mathematics

(npoTokon / minutes of meeting Neé BiA / dated 050{,20175

fonosa HMKY - F1 / Head of the SMCU - F1

_—

“Oner YEPTOB / Oleg CHERTOV

MeToaunyHa paga KMl im. Iropsa Cikopcbkoro / The Methodological Council of Igor Sikorsky Kyiv
Polytechnic Institute

(mpoTokon / minutes of meeting Nez Big / dated 080520257

fonosaMetonnyHoi pagu / Head of the Methodological Council
- D

>

_Tetana XEJTACKOBA / Tetiana ZHELIASKOVA

BPAXOBAHO / CONSIDERED:

e nocTaHoBy KabiHeTy MiHicTpiB YkpalHu KabiHeTy MiHicTpiB YkpalHu Big 30 cepnHa 2024 p. Ne
1021 «[po BHeceHHs 3MiH A0 Nepeniky ranysen 3HaHb i cneyianbHoOCTen, 3a SKUMN
30INCHIDETBLCA NigroToska 3406yBavis BUWOI Ta haxoBoi NepeABNULOI OCBITU», @ TaKOX 3aK0oH
YKpaiHu Npo BULLY OCBITY B HaCTWHI LWOAO Ha3BW OCBITHLOI Nporpamu;

e 3ayBaxeHHs Ta npono3uuii FTEP HA3ABO, oTpuMaHi Nia 4ac akpeanTauil oCBITHbOI Nporpamu,
[0 ONNCY OCBITHLOI RPOrpamMun Ta Nepeniky OCBITHIX KOMNOHEHT;

* NONOXKEHHA 3akoHy YkpaiHn 8if 04.06.2024 N. 3760-!X «[1po 3aCTOCYyBaHHA aHr NiNCbKOI MOBU
B YKpaiHi»;

e nonoxeHHa Hakasy KMl iM. Iropsa Cikopcbkoiro NeHO/[/362/25 Big 25.04.2025 «[Mpo
nNaHyBaHHA Ta opraHilayito 0CBiTHbOro Npouecy 2025/2026 H.p.»;
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* 3ayBa)KeHHS Ta NMpPono3unLii CTENKXonnepis:

o CiHiunH Irop NeTpoBuY, anpekTop IHCTUTYTY nporpamMHux cnctem HAHY, nokTop
TexHiYHUX HayK, npodecop;

o [leiis MopraH (Dave Morgan), reHepasbHuii gupekTop komnaHii Simulmedia (Hbio-Mopk,
CLUA);

o em4eHKo HOpin Bonognmmposmy, CTapwimnnm 4ocnigHuK YHiBepcmteTy AMCTepaama
(Hipepnangn);

o bycnaes Banepin Onekcinosuy, BUNyCKHUK OCBITHbLOI Mporpamu 2024 p., acnipaHT
Kadeapu npmMkKaagHOI MaTeMaTUKK;

o CaxapoB Ceprin KOpinoBu4, acnipaHT Kadenpu NnpukaagHoi MaTeMaTuKK, 4neH HaykoBo-
MeTOAMNYHOI KOMICIT yHiBepcuTeTy 3i cneuianbHocTi F1 MpuknagHa MaTeMaTuKa.

The following has been taken into account:

¢ 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[0/362/25
dated 25 April 2025 On the Planning and Organisation of the Educational Process for the
2025/2026 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.

EBOJIIOLIA OCBITHbOI MPOrPAMU / EVOLUTION OF THE EDUCATIONAL PROGRAMME

Ha kadenpi npuknagHoi matemaTumku Kl im. Iropsa Cikopcbkoro 3 1973 p. roTyloTb (paxiBLiB 3
NPUKNagHOI MaTeEMaTUKK, WO NOEAHYIOTb Yy COBi K FPYHTOBHI 3HAaHHA MaTeMaTUKW | CTaTUCTUKMN,
TaK i HABMYKK npodecinHoro po3pobaeHHs nporpamMmHoro 3abe3neveHHs. lMNigrotoeka daxiBuis i3
MalUMHHOIO HaBYaHHA Ta MaTeMaTUYHUX MEeTOAiB LUTYYHOro iHTeNeKTYy cTapTyBajia Ha Kadeapi y
2016 p. BnepLue cepen YKpaiHCbKMX YHIBEPCUTETIB AK NiAroToBKa haxiBLiB i3 HayKM Npo AaHi (data
science).

Mepwy pepakuito 0CBITHLOI NporpaMu Byno BeeneHo B Aito y 2018 p. Y HacTynHUX pefakuiax 6yno
BpaxoBaHO TaKi 3MiHU:

e y 2021 p. BpaxoBaHO 3MiHW B Nepeniky HOPMaTUBHUX ANCLUMIH COoUioryMaHiTapHOro
Hanpsamy;

e y 2022 p. BpaxoBaHO 3MiHW [0 HauioHanbHOro kKnacugikatopa OK 003:2010, y3rogeHo
nepenik CnijibHNX KOMMNETEHTHOCTEN Ta pe3y/ibTaTiB HaB4YaHHSA Ha PiBHiI BCiX OCBITHIX nporpam
B KMl iM. Irops CikopCbKOro 3 NnpukaagHol MaTeMaTuKK;
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e y 2024 p.:
o BKJIIOYEHO ANCUMMNIHY «ApXiTEKTypa Ta TEXHOJOTIT CUCTEM 3 BEIMKNMU 0bcaramm
DaHnx» 0o unkny o6oB'a3koBux OK Ta BUKJIIOYEHO 3 LbOro LUKAY gucumnniiHy «MeTtoam
Teopii HaJINMHOCTI Ta pU3KnKy» (Npono3uLii ekcnepTHol rpynu Ta N'EP HA34BO);
°o 00OaHO ANCUMNAIHY «eHepaTUBHUN WTYYHUI iIHTENEKT» 9K KJ0YOBY An4 haxiBUiB y
ranysi Hayku Npo gaHi, rapmoHizoBaHo nepenik OK 3 Bumoramm EDISON Data Science
Framework (npono3uuii ctTenkxonaepis).

3 2024 p. ocBiTHSA nporpamMa 6epe yyacTb Y Mi>)XHapoaAHOMY OCBIiTHbOMY NPOEKTI Erasmus Mundus
Joint Masters «MaTemMaTu4He MOLeNOBaHHSA, CUMYAALIA | 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 meTo10
rapMoHi3auii OCBiTHIX NMporpam 3 napTHepaMu 3a BiAMNOBIAHMM KOHcopLiymMoM y 2025 p.:

e [N0OaHo go umkny obos'askoBux OK «HmncenbHi MeToam MaTeMaTUYHOT i3UKn»,
«eoMeTpnyHe MOOeNoBaHHA» Ta «MaTeMaTn4yHe MoAentoBaHHA B BioMmeanvHUX Ta
hapMaLeBTUYHUX OOCNIOXKEHHAX»;

* BUYYEHO 3 UuKNy 0boB'ss3koBux OK «YnpaBniHHSA MPOEKTaMU», «eHepaTUBHUNA LUTYYHUIA
iHTenekT» Ta «OnpauoBaHHA NPUPOAHOT MOBU»;

* rnepeHeceHo BuUkNagaHHA OK «MalunmHHe HaBYaHHA» 3 1 cemecTpy B 2;

Takox y 2025 p. BHECEHO TaKi 3MiHu:

® 3MiHEHO Ha3BY OCBITHbOI NporpamMu Ha «MallMHHE HaBYaHHA | MaTeMaTUYHE MOOESIIOBAHHSA» Y
BiAMOBIOHOCTI 4O HOBOI pefakuil 3akoHy Npo Buiyy ocBiTy;
¢ 36inbweHo obcar OK «HaykoBo-gocnigHa NpakTuKa».

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
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:
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¢ 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.
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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», ®akynbTeT
MPUKAagHOI MaTeMaTUKN

National Technical University
of Ukraine «lgor Sikorsky Kyiv
Polytechnic Institute»,
Faculty of Applied
Mathematics

CTyniHb BULLOT OCBITW Ta Ha3Ba

0CBiTHbOI KBanidikauii / Higher

education degree and education
qualification title

CTyniHb MaricTpa
MaricTp 3 npuknagHoi
MaTeMaTUKn

Master Degree
Master of Applied
Mathematics

OdpiuinHa Ha3Ba OCBITHLOI NMporpamu /
Educational programme official title

MallnHHe HaB4YaHHA Ta
MaTeMaTn4He MOo4eJ1loBaHHA

Machine Learning and
Mathematical Modelling

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

Ounnnom maricTpa, 90
kKpeauTtie EKTC, TepMiH
HaB4YaHHSA 1 pik 9 Micsauis

Master diploma, 90 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

Linkn, pieeHb BULOI 0CcBiTK / Education
cycle, level of higher education

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

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

Mepepnymosun / Prerequisites

HasaBHICTb CTyneHs
bakanaspa

Bachelor Degree

®opmun 3006yTTA oCBiTK / Forms of
Education

O4yHa (poeHHa);

full-time;

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

YKpaiHCbKa

Ukrainian

IHTepHeT-agpeca po3MilleHHS
ocBiTHbOI nporpamu / URL of the
educational programme

https://osvita.kpi.ua/F1_ONP
M_MNMM

2 - MeTa ocBiTHbOI nporpamu / Educational programme purpose

MigrotoBka haxiBus, 34aTHOro BUPIiLLYyBaTU
CKMafgHi 3apadi i npobnemn B raaysi MalWMHHOIO
HaB4YaHHS Ta 3A4iNCHIOBATW iIHHOBALINHY
npodecinHy AisNbHICTb 419 KOMMNJIEKCHOIrO
BMKOHAHHSA HAaYKOBUX Ta MPOEKTHO-
TexHoN0riYyHnx pobiT 3 MaLLMHHOIO HaBYaHHS,
iHTeneKkTyasibHOro aHanidy gaHux Ta
MaTeMaTUYHOro MoaestoBaHHA 00'eKTIB,
MPoLECiB | ABULL, Pi3HOrO XapakKTepy, y TOMy
YMCAi TUX, WO NoB’'sA3aHi 3 06pobKo BENNKIMX
obcsris maHux (Big Data), 3pincHioBaTK
OOCNiAHO-KOHCTPYKTOPCLKY Ta HayKoBY
OiNbHICTb 3a haxoM.

MeTa oCBiTHLOI Nporpamu Bianosigae CTpaTeris
po3BuTKy KTl iM. Irops CikopCbKOro Ha
2025-2030 pokun LOAO0 PO3BUTKY TEXHONOTIN
MaLIWHHOIrO HaBYaHHSA, LOCATHEHHS Linen
CTasioro po3BUTKY CYCNifibCTBa, POPMYyBaHHSA
AKICHOrO JII0ACLKOro KaniTany A9 BiAHOBIEHHS
Ta CTINKOro po3BUTKY YKpaiHu.

The training of a specialist capable of solving
complex problems in machine learning and
conducting innovative professional activities for
the comprehensive implementation of research
and technological projects in machine learning,
data mining, and mathematical modelling of
objects, processes, and phenomena of various
kinds, including those related to processing Big
Data, as well as conducting design and research
activities in the field.

The goal of the educational programme aligns
with the Development Strategy of Igor Sikorsky
Kyiv Polytechnic Institute for 2025-2030 in terms
of advancing machine learning technologies,
achieving the goals of sustainable societal
development, and forming a high-quality human
capital for the recovery and resilient
development of Ukraine.
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3 - XapaKTepucTuKa OCBiTHbOI Nporpammu

/ prog characteristics

NpeameTHa obnacts / Subject area

* MeToAW MaLLNHHOMO HaBYaHHSA, iIHTENEeKTyaNbHOro aHanisy AaHux;

* iHbopMaLinHi TexHonorii Ta 3acobu poboTu 3 AaHUMKU BeNMKOro obesry;

* METO/ MaTEMaTUYHOrO MOAIE/IIOBAHHS CK/IaIHNX TEXHIYHMX, MPUPOHNX CUCTEM;
* MaTeMaTU4Hi MoAeni cucTem i Npouecis pisHoro poay.

Fany3sb 3HaHb: F IH(opMauiiHi TexHonoril

CneuianbHicTs: F1 MpuknaaHa matemaTnka

* Methods of machine learning and data mining;

« information technologies and tools for working with big data;

+ methods of mathematical modelling of complex technical and natural systems;
+ mathematical models of systems and processes of various kind.

Field of knowledge: F Information Technologies

Major: F1 Applied Mathematics

in OCBITHBOI Nporpamm / Scope

OCBITHbO-HayKOBa

Educational and scientific

# (bOKYC OCBITHb:

i nporpamu / Main focus

Ba3zosuit hokyc OM - BONOAIHHA Cy4aCHUMU METOAAMN MaLUVHHOMO HaBYaHHS, IHTE@NEKTYaNlbHOro aHanisy AaHux
Ta MaTeMaTUYHOro MOAENIOBaHHS 06'€KTiB, MPOLECIB Ta cuCTEM.

MaricTepcbka OCBITHA NporpamMa «MawwnHHe HaBYaHHSA Ta MaTEMaTUYHE MOAENIOBAHHSA» € NOMYHUM
NPO/IOBXKEHHSIM NiArOTOBKM Gakanaspis 3a cnewjankHicTio F1 MpuknaaHa MaTemaTika Ta HanpasfieHa Ha
NorNGNEHHs TEOPETUYHIX 3HAHb | HABUYOK i3 MALUMHHOTO HaBYaHHS Ta MOAEJIOBAHHS CKJAAHMX NPOLECIS i
06’eKTiB.

3aBAfKU MOXKIMBOCTI (hOPMyBaHHA MHY4KOI iHAMBIAyanbHOI TpaeKTOpii HaBYaHHA 3006yBadyi BULLOT OCBITV MaloTb
MOXNMBICTb OTPUMATH 3HAHHS 3 IHWWX rany3ein Hayku | TexHikun, 3aTpebyBaHnX y pi3HUX cchepax NOACLKOT
AiANLHOCTI.

Kl040Bi C/10Ba: MalWWHHE HAaBYaHHSI, MaTeMaTU4He MO/Ie/IIoBaHHS, [1aHi BEINKOro obCsry.

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.

i ocBiTHLO

i nporpamu / Features

Yomy X came npuknafHa maTemaTuka? Cnpasa B TOMy, WO NporpamicTis 6araTo, i B YkpaiHi, i No BcboMy CBiTi. 3
PO3BMTKOM LITY4HOro iHTenekTy noTpeba B (haxiBLAX, WO 3AaTHI 3aKoAyBaTu BiAOMI anropuTmy, byae
3MEHLLIYBaTUCS, | IyXKe WBNAKO. BUrpaTi KOHKYPEHTHY 60poTbBY Ha PUHKY MpaLli MOXKHa TiflbK1 3a paxyHOK
FPYHTOBHOI MaTeMaTUYHOI Ta aNropuTMi4HOI NiAroTOBKWU. Y1 He NpocTille oaepXkaTw ii Bigpa3sy B yHiBepcuTeTi?
0OcobnMBICTIO OCBITHBLOT NporpaMun «MaluMHHE HaBYaHHS Ta MaTeMaTUYHe MOAEIIOBAaHHS» € Te, L0 BOHA €
CKN1afl0BOI0 4aCTUHOK OCBITHLOrO NPoeKTy Erasmus Mundus Joint Masters «MaTemaTu4He MoA@NIOBaHHS,
CcUMynALif | HayKn Npo AaHi Ans NPOMUCIOBMX i couianbHUX BUKAKKIB» (“Mathematical Modelling, Simulation and
Data Science for Industrial and Societal Challenges”), ckopo4eHa Ha3sa — MATHS-DISC, HOMep NpoekTy —
101180080. BianosigHo A0 yMoB onaHysaHHs nporpamun MATHS-DISC, ii y4acHUKM NOBWHHI 3aiicHIOBaTU (i3nyHy
akaaeMmiyHy MobinbHiCTb, BiABiAABLIN LOHaMeHLLIe 1Ba Pi3Hi YHIBEPCUTETU, MPUYHOMY APYrUil cemecTp
060B'513k0BO NOTPI6HO NpoBecTu abo B YHiBepcuTeTi BepoHu (ITanis), abo B YHiBepcuTeTi BynnepTans
(Himey4nHa). ¥ 38'A3KY 3 UM YCi OCBITHi KOMMOHEHTW, L0 BUKNAAalTbCs B PaMKax OCBITHbOT

nporpamu «MalunHHe HaB4aHHA Ta MaTeMaTU4YHe MOAE/IOBaHHS» B NEPLIOMY Ta TPETLOMY CeMecTpax,
BUKNAAAI0TLCS AHMNIACLKOI0 MOBOIO. OCBITHI KOMMOHEHTW, WO BUKaAaloTCA B APYroMy CEMECTpi, BUKNafalTsCs
YKPaiHCbKOI0 MOBOIO.

3p06yBaYi BULLOT OCBITU 3a OCBITHLOI NPOrpPamMoto «MaluMHHE HaBYaHHS Ta MaTeMaTUYHe MOAENIOBAHHS» MaloThb
3MOTy OMaHyBaTVt AUCUMMIIHNA SIK i3 HANPAMKY MALIMHHOTO HaBYaHHS, TaK i 3 KNACUYHILLOrO HaMNPSMKY
MaTeMaTU4YHOro MOAENIOBaHHSA, WO Ja€ 3MOrYy AOCNIAXKYBATW PI3HOMaHITHI NPUPOAHI Ta TEXHONOriYHI Npouecw.
Take B3aEMO/IOMNOBHEHHS € CYTTEBOK KOHKYPEHTHOIO NePeBarolo BUMYCKHUKIB L€l OCBITHBOI Nporpamu.

Jlo 0CBITHLOrO NpoLeCy perynsapHo 3any4alTbCs NPoecioHann-NpPakTUKN Ta 3aKopAoHHI taxisLi. Yci 3106yBadi,
He3anexHo Bif y4acTi B NpoekTi MATHS-DISC, MaloTb 3Mory 6paTi y4acTh y HayKoBWUX CeMiHapax 3a y4acTi
npeacTaBHUKIB KOHCopLiyMy MATHS-DISC.

OKpiM MOX/IMBOCTEN, HaflaHNX y4acTio B NPoeKTi MATHS-DISC, 3aBAfKM aKTUBHIN y4acTi yHiBepcuTeTy B
€BpONeiceKin nporpami Erasmus+ CTyAeHTU OCBITHLOI NporpamMu «MalunHHe HaBYaHHA Ta MaTeMaTu4He
MOJe/II0BaHHA» MOXYTb B paMkax akafeMi4Hoi MOBinbHOCTi 0INH CeMeCTp NPOBYMTUCS B MapTHEPCbKOMY
yHiBepcuTeTi (KOXKeH pik BOHW 3MiHIOOTbCS).

32010 p. kathespa € YneHoM EBPONENCbKOro KOHCOpLIiyMy 3 iHAycTpianbHoi MaTemaTukm (European Consortium
for Mathematics in Industry). CTyleHTV aKTUBHO 3a/y4aloTbCH A0 MiXXHAPOAHUX HAYKOBO-A0CNI AHULIbKUX
NpoekTiB, B AIKUX 6epe y4acTb Kadeapa NPUKNAAHOI MaTEMATIKY.

Why applied mathematics? You see, there are lots of software developers, both in Ukraine and around the

world. With the development of artificial intelligence, the need for specialists capable of coding known algorithms
will decrease — and very quickly. To win the competitive battle in the job market, thorough mathematical and
algorithmic training is essential. Isn't it easier to get it right away at the university?

The uniqueness 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 (ltaly) 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.

4 - NMpupaTHiCTb BUNYCKHUKIB A0 Npaues

JlIallTYBaHHA Ta NOoAaJibLLUONro HaB4aHHA /

Eligibility of graduates for employment and further study

MpupaTHicTb po npauesnawtyBaHHa / Eligibility for employment

BignosigHo ao [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 lMpodpecioHann B raaysi MaTemMaTuKy;
2121.1 HaykoBi cniBpobiTHUKK (MaTeMaTuKa);
2121.2 MaTemMaTuK (NpukKaagHa maTeMaTuKa);
2149.2 IHXeHep-gocnigHuK (NpuknagHa
MaTeMaTuka).

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).

Mopanbwe HaB4yaHHA / Further study

MpoOoB>XXeHHs OCBiTK 3a TPeTiM (OCBITHbLO-
HayKoBMM) piBHEM BULLOI OCBiTK; HabyTT4
000aTKOBMX KBanihikauin y cncremi
nicnaannJIoMHOI OCBITH.

Continuation of education at the third
(educational-scientific) level of higher education;
acquisition of additional qualifications in the
system of postgraduate education.
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5 - BuknapaHHA Ta ouiHioBaHHA / Teaching and assessment

BuknapaHHa Ta HaBYaHHA/Teaching and studying

Mporpamoto nepeabayvyeHo
CTyOEeHTOLleHTPpOBaHe HaBYaHHSA. BuknagaHHs
MPOBOANTLCA Yy Takux hopMax: nekuii,
MPaKTU4YHI Ta CEMIHAPCbKi 3aHATTS,
KOMMN'IOTEPHI NPpaKTUKYMW, iHAWBIAYabHI
CEeMeCTpOBi 3aBAaHHS (Y T. 4. B Manunx rpynax);
KypCcoBi poboTu; TeXHONOris 3MillaHOro
HaBYaHHS 3a OKPEMUMUN OCBITHIMU
KOMMOHEHTaMW; HayKOBO-A0CNiAHa NPaKTUKa;
HanMcaHHsa CTaTel Ta Te3UCiB; BUKOHAHHS
ANNNoMHoi poboTun (MaricTtepcbkoi aucepTalii).

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.

OuiHloBaHHA / Assessment

OUuiHIOBaHHSA 3HaHb CTYAEHTIB 34iNCHIOETLCA Y
BiANOBIAHOCTI A0 MNON0XXEHHA NPO PENTUHIOBY
CUCTEMY OLiHIOBaHHSA pe3yibTaTiB HaBYaHHSA
ctyneHTiB KMl im. Iropsa Cikopcbkoro 3a yciMma
BMOaMM ayaUTOPHOI Ta no3aayamTopHoi poboTun
(BXigHWM, NOTOYHWN, KaNeHd4apHUN,
NiACYMKOBUA KOHTPOJIb): YCHi Ta MNCbMOBI
€K3aMeHW, TeCTyBaHHS, KOJIOKBiyMU

TOoLWo. PiBEHb 3HAHb i3 KOXXHOIO OCBITHLOIO
KOMMOHEHTAa OLHIOETBLCA 3rifHO 3 KpuTepiamu,
BU3HAaYeHUX Yy PENTUHIrOBiN CMCTEMI OLiHIOBAHHS
BiNOBiAHOro 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 KoMneTeHTHicTb / Integral competence

340aTHICTb pO3B'sAA3yBaTW CKNagHi 3agadvi i
npobaemMun NpuknagHoi MaTeMaTUKN y NpodecinHin
nianbHocTi abo y npoueci HaB4YaHHS, WO
nepepnbayae NnpoBeaeHHs OocnigxeHb Ta/abo
30iNCHEHHSA IHHOBALLiI TaXxapaKTepusyeTbCs
HEeBM3HAYEHICTIO 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

3K
01

30aTHICTb 40 CaMOHaB4YaHHS, MOLUYKY,
06pobneHHA Ta iIHTeNeKTyanbHOro aHanisy
iH(bopMaLii 3 pisHUX gXxepesn, BMiHHA
BUABNSATN, CTaBUTK Ta BUPiLLYyBaTn npobremun

Ability for self-learning, searching, processing,
and intellectually analysing information from
various sources, as well as ability to identify,

pose, and solve problems

3K
02

30aTHICTb reHepyBaTW HOBI igei Ta
HeCTaHOapTHI nigxoam [0 iX peanisauii,
afanTyBaTUChb Ta AiSTN B HOBUX CUTYyaUisXx,
BUABNATU iHiLiaTUBY, iIHHOBALINHICTb Ta
NignpPMEMANBICTb

Ability to generate new ideas and
unconventional approaches to their
implementation, to adapt and act in new
situations, and to demonstrate initiative,
innovation, and entrepreneurship

3K
03

HaBn4KM Ta BMiHHSA MiXkocobucTticHoi
KOMYHIiKaUil, 34aTHICTb NpenCcTaBaAaTH i
OOHOCUTW 3HaHHS 1 igel Ta npauoBaT B
KOMaHAi

Interpersonal communication skills and
abilities, including the capacity to present and
convey knowledge and ideas, and to work
effectively in a team

3K
04

30aTHICTb BECTU NMPOogeCinHy, y TOMY YMCAi
HayKOBO-O0CNIAHY, AiSANIbHICTb Y
Mi>KHapo4HOMY cepefoBULL

Ability to conduct professional activities,
including research, in an international
environment

3K
05

30aTHICTb roTyBaTW Ta 34INCHIOBATU Ny6NiYHI
BUCTYMW 3 Npe3eHTaLi€o OTPUMaHNX
pe3ysbTaTiB, rOTYyBaTU HAayKOBO-TEXHIYHI
ny6nikauii (3BiTK, cTaTTi TOWO) 3a
pesysibTaTaMn BUKOHaHUX O0C/iOXeHb, B
TOMY YUCJIi iIHO3EMHOIO MOBOIO

Ability to prepare and deliver public
presentations of obtained results, and to
prepare scientific and technical publications
(reports, papers, etc.) based on conducted
research, including in a foreign language

3K
06

30aTHICTb OpiEHTYBaTUCA y NpobnemaTuui
CTaJloro po3BUTKY, CUCTEMI
3arasbHOMIOACBKUX LLiIHHOCTEN, PO3yMiTKn
3HAYEHHS NYMaHICTUYHUX LiHHOCTEN Ons
36epeXXeHHs N pO3BUTKY CydacCHOI umBinisauii

Ability to navigate issues of sustainable
development and the system of universal
human values, understanding the importance
of humanistic values for the preservation and
development of modern civilisation

3K
07

30aTHICTb AiAaTn y BiANOBIAHOCTI 40 HOPM
iHTeNneKTyaIbHOI BJACHOCTI

Ability to act in accordance with intellectual
property norms

®daxoBi koMmneteHTHOCTI (PK) / P

rofessional competencies

OK
01

34oaTHICTb hopManizyBaTn Ta po3B'sA3yBaTu
CKNafgHi 3apavi n npobnemu, ski noTpedbytoTb
OHOBJIEHHSA 1 iHTEerpauii 3HaHb, 4aCTo B
YyMOBaxX HEMoOBHOI, HETOYHOI YN HEAOCTATHbLOI
iHbopMaUii Ta cynepe4mBnx BUMor

Ability to formalise and solve complex
problems that require updating and
integrating knowledge, often in conditions of
incomplete, inaccurate, or insufficient
information and conflicting requirements

OK
02

30aTHICTb NPOBOAUTY HAaYKOBI AOCNIOXXEHHS 3
po3pobseHHsA HOBMX Ta afanTauii iCHY4YnX
MaTeMaTUYHUX Ta KOMM'IOTepPHUX Moaenei
ANS DOCNif)XeHHS Pi3HOMaHITHMX NpoLecis,

ABWL, i CNCTEM, MPOBOANTMY BiAMNOBIAHI
YnucesibHi eKCNepuMeHTH 3 aHani3oM
ofep>XaHnX pesynbTaTiB

Ability to conduct scientific research on the
development of new and adaptation of
existing mathematical and computer models
for the study of various processes,
phenomena, and systems, conducting relevant
numerical experiments, and analyzing the
obtained results

OK
03

34aTHICTb popMmanizyBaTu, byagysaTn Ta
BUKOPUCTOBYBATWU Y NPaAKTUYHIN OiS/IbHOCTI
Moaeni Ta METOAM IHTeNeKTyalbHOro aHanily

Ability to formalise, build, and use models and
methods of data mining in practical activities

AaHnX
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34aTHICTb po3pobnaTtn metoam nNnobynosu i

Ability to develop methods for constructing

oK : . ) :
04 0OCNig>KeHHA Mmoaenen CKNnagHux CUCTEM y and studying models of complex systems in
Pi3HUX rasy38x JACbKOT OiS/IbHOCTI various fields of human activity
34aTHICTL 6 BaTW, HaBYaTW Ta OUIHIOBATU - . . .
Aart yaysa H Ability to build, train, and evaluate the quality
DK AKICTb MOAenen MallMHHOMO HaBYaHHS, . . . . .
. : of machine learning models, including basic
05 30KpeMa, OCHOBHUX KNlacugikaTopis, npu o . .
i ) classifiers, in problem-solving
po3B'sA3aHHI 3agau
30aTHICTb BUKOHYBATW 0064YNCIEHHSA, NMOB’A3aHi
3 HaB4YaHHAM Ta poboToto Moaenen Ability to perform computations related to
®K | MAWMHHOrO HaBYaHHA Ta iHTenekTyanbHoOro | training and operating machine learning and
06 aHanisy gaHux 3a gornomorot mMosu Python Ta data mining models using Python and
crneuianizoBaHux 6ibnioTek, NpaBuUILHO specialized libraries, as well as to correctly
iHTepnpeTyBaT! OTPUMaHi pe3yabTaTu interpret the obtained training results.
HaB4YaHHSA MoAerni.
30aTHicTb popManizyBaTu Ta byaysaTtu
MoAeni 3HaHb, OlepP>XyBaTN pesieBaHTHI Ability to formalise and construct knowledge
®K | 3HaHHA 3 Benukux obcarie gaHux, obupatn | models, acquire relevant knowledge from big
07 MeToAW iHTeNeKTYyaNbHOro aHanisy AaHux data, select methods of big data mining that
BeSIMKOro obcsry, Wwo sBefyTb 40 PO3B'A3aHHA lead to solving posed problems
nocTaBneHUX 3ajau
3paTHicTL 6 BaTK Ta peani3oByBaTu . . .
A . yay P y Ability to develop and implement numerical
YMCesIbHi aIrOPUTMU ANA MOAESOBAHHS . . . .
$izU4HUX NPOLIECIB, OMMCYBAHMX algorithms for simulating physical processes
OK . . M described by differential equations, in order to
andepeHuialbHUMKN PiIBHAHHAMK, 3 METOIO : )
08 ) . - analyze complex phenomena in science,
aHanily CKAagHUX SBULW, Y HayLi, TEXHIUi Ta . . .
. engineering, and technology using modern
iH>XeHepii 3a 4ONOMOro Cy4yacHUX )
: ) computational tools.
004MCNoBaNIbHNX IHCTPYMEHTIB.
30aTHICTb NPOEKTYBATKW, BMPOBaAXyBaTn Ta s : : o
A . P y boBalXy Ability to design, implement, and optimise the
@K | onTUMIi3yBaTn apXiTEKTYpy CUCTEM BESIMKUX . . )
. , architecture of big data systems, ensuring
09 | paHux, 3abe3nevyoym iXH0O MacWTaboBHICTb, . o o .
v ! their scalability, reliability, and efficiency
HafiMHICTb Ta ePEeKTUBHICTb
30aTHICTb NpoBOAUTKM HayKkoBi gocnigxeHHs 3| Ability to conduct scientific research aimed at
p0o3p0ob6sIeHHA HOBMX Ta afanTaLli€lo iCHYYNX developing new and adapting existing
oK | MaTemaTuuHnx Ta KOMM'IOTEPHUX MoAesien mathematical and computer models for the
10 | A7 nocnigeHHs pisHOMaHITHUX npouecis, | study of various processes, phenomena, and
ABULL, | CNCTEM, MPOBOANTM BiANOBIAHI systems, as well as to carry out corresponding
YyncesibHi EKCNEPUMEHTM 3 aHasli3oM numerical experiments and analyze the
o4ep>XaHux pesysbTaTiB. obtained results.
30aTHICTb CTBOPIOBATY Ta AOCAIAXKYBaTU . .
A BOP 1 Ta RoCAIAKYB Ability to create and study mathematical and
OK MaTeMaTU4Hi Ta KOMN'loTepHi Mmoaeni 3a ; o
o computer models using specialized software
11 [0MOMOrolo crewianisoBaHUX NPorpaMmHUX tools
3acobis. '
30aTHICTb BUKOPUCTOBYBaTU Cy4YacHi Ability to use modern psychological and
OK MCNXONOro-negarorivyHi Teopii 1 meToaun y pedagogical theories and methods in
12 npoecCinHIn AiSNbHOCTI, 34iNCHIOBATY professional activities, to carry out

negaroriyHy AisfibHICTb Y BULLIA OCBITI

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

BukopucTtosyBaTu Ta afanToBYyBaTU

To utilise and adapt mathematical theories

rPH MaTeMaTU4Hi Teopii Ta mogeni gns ! ) g
: and models to provide a theoretical basis for
01 3abe3neyeHHsa TEOPETUYHOrO NiArPYHTS ) oM :
. solving scientific and practical problems
pPO3B'A3aHHA HayKOBUX Ta NPaKTUYHMX 3aau
3acToCcoByBaTU iCHYHOYMA MaTEMAaTUYHUN - .
. . To apply existing mathematical tools, develop
[PH | anapaT, po3pobnsaTn HoBi Mmoaeni, meToan Ta :
; ! new models, methods, and algorithms to solve
02 aNropuTMN NMpu BUPILLEHHI akTyalbHUX . .
a wide range of practical problems
NPakTUYHUX 33434 LUMPOKOro CreKTpy
KepyBaTuUCb HOpMaMun iHTeNneKTyasibHOl . .
Py . P 1 INTENEKTY . To adhere to intellectual property norms in
[PH BJIACHOCTI Y NpodecinHin AiaNbLHOCTI, . P
. professional activities, conduct patent
03 |NpoBOAUTU NATEHTHWIA NOLIYK, OPOPMIOBATH ) L
searches, and file patent applications
3asBKYy Ha nNaTeHT
OpraHizoByBaTn NPOGECINHY OiANbHICTb To organise professional activities according to
fPH 3rigHO 3 NpUHUMNAMN CTanoro po3BUTKY the principles of sustainable development of
04 CyCninNbCTBAa, 3arasbHOMOACBKMMN Ta society, universal human values, and
FYMaHICTUYHUMW LiIHHOCTAMW ONK humanistic values for the preservation and
36epeXXeHHs Ta PO3BUTKY CyYacHOT UumBinisauii development of modern civilisation
CnTyaTMBHO 1 NPoecCinHO CrifIkyBaTUCb Ta To communicate situationally and
aHanizyBaTW HayKOBO-TEXHiYHY iH(hopMaLlito professionally and to analyse scientific and
lPH | opfHi€l0 3 iHO3eMHMX MOB, OpraHi3oByBaTU technical information in one of the foreign
05 6araToCTOpPOHHIO (Y TOMY YuCHi languages, to organise multilateral (including
Mi>KKYIbTYPHY) KOMYHiKaLito Ta ynpasnaTtu | intercultural) communication, and to manage
Heto it
BuaBnaTKM iHiliaTMBy Ta NigNPUEMANBICTD, C .
. H y Anp fo To show initiative and entrepreneurship, to
OpraHi3oByBaTW BAacHy NpodecinHy . . e
rPH \ . . oo 7, organise own professional activities, to
OiNbHICTb, po3pobnaTY iHHOBAUIMHI . . : .
06 . ) develop innovative entrepreneurial projects,
NiANPUEMHULLKI MPOEKTM Ta CTBOPIOBATU : :
- . and to create companies to implement them
KoMMaHii gns ix peanizauii
fPH 3acTocoByBaTu MeToAM 3006YTTH 3HaHb i3 To apply methods of knowledge acquisition
07 OAaHNX, METOAN OLIHKM Ta iHTepnpeTauil from data, methods of evaluating and
3HaNOeHnX 3aKOHOMIipHOCTeN interpreting discovered patterns
340iMCHI0OBATU MaTeEMaTUYHe | KOMN'loTepHe .
; To perform mathematical and computer
MOOEeN0BaHHA CKNIaAHMX CUCTEM Ta MPOLLECiB, !
. modelling of complex systems and processes,
rPH 064ncnoBanbHi eKCNEpUMeHTH 3 g : :
, computational experiments using state-of-the-
08 BUKOPUCTaHHAM Cy4YaCHUX MeToAiB L
. . art methods of data mining and computer
iHTeNeKTyasIbHOro aHanilzy gaHux Ta :
) Lo technologies
KOMMN'IOTEPHUX TEXHOJIOT N
3A4iNCHIOBaTKM NMOWYK, CUCTEMaTK3aLitlo Ta S
A . YK, Cl - HIo | To conduct search, systematisation, and
aHani3 HayKoBO-TeXHiYHOI iHpopMaLiT, : o o .
. : . analysis of scientific and technical information,
BiTYM3HAHOIO Ta iHO3eMHOro JoCBiay 3 . . : .
e X ! domestic and foreign experience in
nUTaHb NpodecinHoI AisaNbHOCTI; NOrivyHO, . P )
. N - professional activities; to logically,
rPH MOCNiJOBHO N TOYHO (POPMYJTHOBATU CBOI ;
. . sequentially, and accurately formulate
09 OYMKW Ta nogaBaTu iHpopMauito y ; L
L . . thoughts and present information in
npodecinHoMy cninkyBaHHi; po3pobnatu g Co
. professional communication; to develop
HayKOBi LOKYMEHTN Ta npe3eHTau,ii, L :
A . scientific documents and presentations, to
ponosigaTtu Ta nybnikysaTun pesynbTaTu ;
! report and publish research results
AocnifXeHb
O6bupaTtun Habip o3Hak (chakTopiB) oNA To select a set of features (factors) for
fPH Knacudikauil Yn perpecii Ta nposoanTU classification or regression, to conduct
10 | nonepeatio 06pobKy paHux, ninbupaTn BnAa preliminary data processing, to choose the

MoAesli MallMHHOIO HaBYaHHSA Y 3a/1EXKHOCTI
Bif 3apaudi, WO po3B'A3YETLCH

type of machine learning model depending on
the task being solved
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O6rpyHTOBYBaTN BUBIp MeTpuMK Knacudikauii
Ta perpecii, npuHUWNiB Nobya0BN BEKTOPHUX
03HakK, BUPILLYYNX NpaBKa Ta

To justify the choice of classification and
regression metrics, principles of constructing

rPH ; ; : . b .
11 KnacudikaTopiB, po3yMiTn OCHOBHI TUMWK feature vectors, decision rules, and classifiers,
3a4a4 MalUMHHOIO HaBYaHHSA 1 to understand the basic types of machine
iHTeNnekKTyaslbHOro aHani3y Benmkux obcaris learning and big data mining
OaHnX
BynoysaTu MaTeMaTU4HI MogeNi CKNagHnXx To build mathematical models of complex
cuctem B obnacTi iHhopMauii, disukn, systems in information field, physics,
MexaHiku, 6ionorii, MeanLUnHI TOLWLO i mechanics, biology, medicine, etc., and to
rPH . : ; ,
12 BMbupaTn MeToam ix OOCNiOXKEHHS, select methods for their study, to implement
peanizoByBaTu NobynoBaHi moaeni the built models programmatically and to
MPOrpamMHoO Ta NepeBIPATU iX aAEeKBATHICTb 3a verify their adequacy using computer
[,0MOMOror KOMM'IOTEPHUX TEXHOJIONIN technologies
Po3pobnatn apXiTEKTYPHI pilleHHS, Lo To develop architectural solutions that ensure
rPH . A " L . ;
13 3abe3nevytoTb MacwTaboBHICTb, HAAINHICTL |scalability, reliability, and efficiency of big data
Ta ePeKTUBHICTb CUCTEM BEJIMKNX AaHNX systems
Ob6rpyHToBYBaTU BMbip 3acobis ons Ability to justify the choice of tools for solving
pO3B'AI3aHHSA KOHKPEeTHUX 3agad Ta byaysaTtun | specific problems and to construct numerical
fPH YyncesbHi CXeMU 3a AO0MOMOIrOK Pi3HULLEBUX schemes using finite difference
14 anpoKCUMaLlin Y1 MeTOL0M 3Ba)KeHUX approximations or the method of weighted
HeB'A30K, AOCNiIAXKYBaTW pPi3HMLEBI CXeMn Ha residuals, to analyze these schemes for
HasaBHICTb anpokcuMadii gudepeHuiansHmUx | approximation of differential problems, and to
3ajay Ta 3HaXO0AUTU YMOBU iIXHbOI CTINKOCTI determine their stability conditions.
OﬁrpyHTOByBa.TV' Ta 3a Heoﬁx'ﬂHOCT' : To justify and, when necessary, to develop
po3pobaATN HOBI anropnuTMM i NPOrpamMHi . .
\ new algorithms and software tools for solving
[1PH 3acobu ans po3B’'sisaHHSA HAayKOBMX Ta ;
research and applied problems, to apply,
15 npuknagHMxX 3agad, 3acToCoByBaTH, . .
. . . . . modify, and study analytical and
MOAMNDIKYBaTW | AOCNIAXKYBaTW aHaNiTUYHI Ta ; .
X . , computational methods for solving them
ob4umcnioBasbHi METOAN iX PO3B’'A3YBaHHS
34iNCHIOBaTK Ta aHani3yBaTW NeparorivyHy To carry out and to analyse pedagogical
lMPH | ARisanbHICTb, 3aCTOCOBYBATU Cy4YacHi MeToam activities, to apply modern methods of
16 HayKOBO-MeAaroriYyHoro JOCNiAXKeHHA Ta scientific and educational research and
neparoriyHi TexHonorii pedagogical technologies
E;;?ﬁfxaeTH;Bmz(c)t)ly?anmmi?a/;z?)"f To plan and conduct research in the field of
Y P! Npv : applied mathematics, to formulate and test
rPH MaTeMaTuku, POopMyJItoBaTU | NepeBipaATU .
: . hypotheses, to select methodologies and
17 |rinoTe3n, obupaTn METOAUKN Ta iIHCTPYMEHTH, AN,
i tools, to analyze results, and to justify
aHanizyBaTu pe3ynbTaTn, 06rpyHTOBYBaTH .
conclusions
BUCHOBKM
OCBO*OB?TV' | 3aCTOCOBYBATN HOBI HayKOBI To master and apply new scientific methods
[IPH | meToAu n Teopii, iHPopMaLUinHi TeXHoJIOoril, . ; . .
and theories, information technologies,
18 pPO3p0bKM Yy TEOPETUYHNX Ta NPUKIaAHNX

ranyssx

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 LLOAOO0
3abe3neyvyeHHs NPoBaAXeHHS OCBITHbLOI
OigNbHOCTI ong BignosigHoro piBHAa BO,
3aTBepa)xeHux MNoctaHoBoto KabiHeTy MiHicTpis
YKpaiHu Big 30.12.2015 p. Ne 1187 B YMHHIR
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 3abe3neue

HHA / Material-technical support

BignoBigHO 00 TEXHONMOrMIYHMX BUMOT LLOAOO0
MaTepiasbHO-TeXHiI4YHOro 3abesnevyeHHs
OCBITHbOI AiANILHOCTI BiANoBiAHOro 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.

IHdbopmMauiiHe Ta HaBYasIbHO-MeTOoAUYHe 3abe3neyeH

education

HA / Information and methodological support of the
al process

BionoBigHO 4,0 TEXHOJIOTIYHNUX BUMOI LLOA0
HaBYaJ/IbHO-METOANYHOro Ta iHopMaLiNHOro
3abe3nevyeHHs OCBITHLOI AiA/IbHOCTI
BianosigHoro pisHs BO (gogaTtok 5 oo
JliueHsinHnx ymoB), 3aTBepaxeHux MocTaHOBOO
KabiHeTy MiHicTpiB YkpaiHu Big 30.12.2015 p. Ne
1187 B 4MHHIN pepakuil.

KopuctyBaHHA HaykoBo-TexHiyHOW BibnioTekoro
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 ANMIOMYBaHHS.

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

MixxHapoaHa KpeauTHa MoGinbHicTb / International credit mobility

MoxxnuBicTb y4acTi y npoekTi MATHS-DISC,
YKNafaHHA yrof npo Mi>XHapoaHY akageMivyHy
MObBinbHICTb (Epa3myc+ KAL), npo Tpusani
Mi>DKHapoHi NPOEKTH, AKi NnepenbayatoTb
BKJIIOMEHE 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 3006yBadiB BO, ki
onaHoBytoTb Ol 3a NnporpamMamMn Mi>KHapogHOI
akKageMivyHoi Mo6iNbHOCTI, HaBYaHHA MOXKe
MPOBOANTUCH aHININCbKO abo yKpaiHCbKOLo
MOBOIO, 3@ YMOBM BONOAiIHHA 3006yBavYeM MOBOIO
HaB4YaHHS Ha PiBHI He HYx4e 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 npucBoeHHA npodecininx kBanidikauin / Procedure for awarding
professional qualifications

He nepenbayeHo NnpnucBo€EHHA npodecinHol
KBanigikauii

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

PROGRAMME
KpeauTis . Popma
N nigcyMKoBoOro
Koa/Code OcBiTHI KOoMMoHeHTK Nporpamu/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 Patenting 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 Mastery 2.0 3anik / Final test
0O60B’A3KOBI KOMMOHEHTU LMKy NpodecinHoi nigrotoBku /Professional training cycle
IHTeneKkTyanbHUIA aHani3 naHux /
o o1 Data Mining 5.0 Ek3ameH / Exam
MopentoBaHHA CKNIagHUX cucTem /
no 02 Modelling of Complex Systems 5.0 Eksamen / Exam
YucenbHi MeToan MmaTeMaTUYHOI i3nkn /
o 03 Numerical Methods of Mathematical Physics 3.0 Ekzamen / 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.VHHe MOLENIOBAHHA / 4.0 3anik / Final test
Geometric Modelling
MaTemMaTu4He MoaentoBaHHSA B 6ioMeanYHNX Ta hapMaLeBTUYHNX AOCTiAXKEHHAX [
o 09 Mathematical Modelling in Biomedical and Pharmaceutical Research 5.0 Eksamen / Exam
HocnigHnubknin (HaykoBuii) KoMmnoHeHT/Research component
HaykoBa pob6oTa 3a TemMoto Marictepcbkoi gncepTauii / Scientific Work on the Master’s
ro 10 ) )
Thesis Topic
HaykoBa poboTa 3a TemMoto Marictepcbkoi gncepTauii. YacTuHa 1. OCHOBM HayKOBUX
o 10.1 pocnipxeHb / Scientific Work on the Topic of Master's Dissertation. Part 1. 3.0 3anik / Final test
Fundamentals of Scientific Research
HaykoBa poboTa 3a TeMoto MaricTepcbKoi aucepTadii. YacTuHa 2. Haykoso-
rno 10.2 pocnigHa poboTa 3a TeMolo MaricTepcbkoi gucepTauii / Scientific Work on the Topic 4.0 3anik / Final test
of Master's Dissertation. Part 2. Research Work on the Topic of Master's Dissertation
rno 11 HaykoBo-gocnifgHa npakTuka / Research practice 14.0 3anik / Final test
rno 12 BukoHaHHs Marictepcbkoi gucepTtalii / 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 /
g 01 Educational Component 1 from P-Catalogue >0 Ek3samen / Exam
OCBITHIn KOMMNOHeHT 2 3 ®-KaTanory /
18 02 Educational Component 2 from P-Catalogue >0 Ex3amen / Exam
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. ®dopma
KpeauTis nigCyMKOBOrro
Kon/Code OcBIiTHI koMNoHeHTU nporpamMmu/Components EKTC/ECTS Y .
credits _|<oHTPOIO / Final
control form
OCBITHIn KOMNOHeHT 3 3 ®-KaTanory / : :
1B 03 Educational Component 3 from P-Catalogue 4.0 3anix / Final test
OCBITHIn KOMMNOHeHT 4 3 ®-KaTanory / : :
1B 04 Educational Component 4 from P-Catalogue 4.0 3anix / Final test
OCBITHIn KOMNOHEHT 5 3 ®-KaTanory /
118 05 Educational Component 5 from P-Catalogue >0 Exsamen / Exam
OCBITHIn KOMMNOHEHT 6 3 ®-KaTanory / : :
1B 06 Educational Component 6 from P-Catalogue 4.0 3anik / Final test
B 07 OCBITHIn KOMNOHeHT 7 3 ®-KaTanory / 4.0 3asik / Final test

Educational Component 7 from P-Catalogue

3aranbHui obcar 06oB’a3k0BMX KOMMNOHeHTIB / Total volume of the required

components: 89
3aranbHui obcsar BubipkoBnx KomnoHeHTiB / Total volume of the elective components: 31
O6csAr oCcBiTHIX KOMMOHEHTIB, WO 3abe3nevyyoTb 3400yTTA KOMNETEHTHOCTEN
BM3HA4YeHUX CTaHAapToM BuMLW,OI ocBiTK / Total volume of the educational components 0
aimed at acquisition of competencies specified in the Higher Education Standard:
3ATAJIbHUIA OBCAr OCBITHBOI MPOMPAMU / TOTAL VOLUME OF THE EDUCATIONAL 120

PROGRAMME




3. CTPYKTYPHO-JIOINYHA CXEMA OCBITHbOI MPOrPAMU / STRUCTURAL-AND-LOGICAL

SCHEME OF THE EDUCATIONAL PROGRAMME

1 cemectp 2 ceMecTp 3 cemecTp 4 cemecTp
ITO 10. Haykoea poboTa 3a
TEMOI MaricTepehKol
anceprami
1O 04.Apxitexrypa 1a I1B 01. Ocpirhiit [10 10. Haykoea pobota 3a
TEXHOJIOTI] cHCTEM 3 KoMITOHeHT | 3 - TEeMOK) MAaricTepPCEKOL —
BETHKHMMH 00OCATAMH JaHHX KaTaﬂOry mmcepTamii
L
F A 4 l
110 02. I1B 02. OcgitHiit 110 07.
MozemoBasHs KOMITOHEHT 2 3 P- IIpuxkmamae |——
CKJIaJHHX CHCTEM Karanory MOJETIOBaHHA
| A
r\_
IO 05. MoZeoBaHHS I1B 03. OcniTHIH I1B 06. OcBiTHII
CKITATHIX CHCTEM. KomMIronent 3 3 ©- KoMITOHeHT 6 3 ©-
Kypcoga pobota Karanory Karanory
) M
10 03. UncensHi IIB 04. OCBiTHiIUI I10O 09. Matemartiange
MeTOJIH MaTeMaTHIHO] KoMIToHeHT 4 3 @- MOAGIIOBSHEG B.DI0ME-
iz IITYHIX Ta hapMares-
KaTaJlory TIYHIX JOCIIIKEHEIX
L A
Y Y Y
110 O1. I1B 05. Ocgitiit | | IIO 11. HaykoBo-
. IIO 06. MammaHe .
InTenexryanpHuil > KOMITOHEHT 4 3 @- JOCIII/IHA
) HaB4YaHHI
aHam3 JaHHuX Karanory IIPAKTHKA

)

-
I1O 08. 30 01. ITenexTyambHa I1B 07. Ocgitsiii | [TTO 12. BukonauHs
I'eomeTprane BIIACHICTE TQ KOMITOHEeHT 7 3 @- MaricTepchbKoi
MOJIEIIIOBaHHS T EIOSHARCERE Karamnory IHCcepTamii
A
30 02. Cranmit 30 05.
IHHOBAITIHHAIH [Tenaroriuna
PO3BHTOK MaliCTepHICTh
30 04.
InnOBaNITHMIT
MEHEKMEHT
30 03. IIpakTuaHIiT Kypc 1HO3€MHOI MOBH IS

HayKOBOI KOMYHIKAaIII]




1 semester 2 semester 3 semester 4 semester
1O 10. Scientific Work on
the Master’s Thesis Topic
[10 04.Architecture and| |IIB O1. Educational e pefons
Technology of Big Data Component 1 from " c;:enu = pn—‘\
Syziems P-Catalogue the Master’s Thesis Topic
L
. Y 1
IIB 02. Educational ;
II0 02. Modelling of | |~~~ 550 110 07. Applied
Complex Systems i Modelling
P-Catalogue
l.—_r A
TI0 05. Modelling of I1B 03. Educational I1B 06. Educational
Complex Systems. Component 3 from Component 6 from
Course Work P-Catalogue P-Catalogue
; Y
10 03. Numerical I1B 04. Educational TIO 09. Mathematical
Methods of Component 4 from MZ‘L‘Z“;,ﬁ rﬁfc ‘:ﬁii‘lcal
Mathematical Physics P-Catalogue Research
i A
Y Y
I1B 05. Educational | | ITO 11. Scientific
I1O 01. Data ITO 06. Machine "
Minin L earnin Component 5 from and Research
& i P-Catalogue Practice
A
c v
ITO 08. Geometric 30 01. Intellectual 5 07 Bdncational ITO 12. Execution
' . P d Patent Component 7 from .
Modelling mperstgizﬁce aen P of Master's Thesis

P-Catalogue

30 02. Sustainable
Innovative
Development

30 04. Innovation
Management

30 03. Practical Foreign Language Course for
Scientific Communication

A
30 05.
Pedagogical
Mastery
I
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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.



19/20

5. MATPULA BIANOBIJHOCTI NPOrPAMHUX KOMMNETEHTHOCTEA KOMMOHEHTAM
OCBITHbOI MPOrPAMU / COMPLIANCE MATRIX OF PROGRAMME COMPETENCIES WITH
PROGRAMME COMPONENTS

30 0130 02|30 03 |30 04|30 05|10 01 |10 02|10 03|[10 04|10 05 |10 06|10 07|10 08|10 09|r10 10{10 11|M10 12

3K 01 X X X X X
3K 02 X

3K 03 X X X X
3K 04
3K 05 X X X X X
3K 06 X
3K07| X
®K 01 X X X X X X
PK 02 X X X X X X
®K 03 X
DK 04 X X X
@K 05 X
®K 06 X X
@K 07 X
PK 08 X
®K 09 X
®K 10 X
PK 11 X
PK 12 X

>
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6. MATPULA 3ABE3NEYEHHA MPOrPAMHUX PE3YJIbTATIB HABYHAHHA BIANOBIAHUMMU
KOMMNOHEHTAMU OCBITHbOI MPOrPAMMN / COMPLIANCE MATRIX OF PROGRAMME
LEARNING OUTCOMES WITH PROGRAMME COMPONENTS

30 01|30 02[30 03|30 04{30 05|10 01 [[10 02|10 03|10 04|10 05|10 06 (10 07 |[10 08|10 09 |10 10|10 1110 12

MPH 01 X X X X X X

MPH 02 X X X X X X X

MPH 03| X

[1PH 04 X

[1PH 05 X

l1PH 06 X

[1PH 07 X X

[PH 08 X X X

MPH 09 X X X X

MPH 10 X

lPH 11 X X

MPH 12 X

MPH 13 X

lPH 14 X

lPH 15 X

lPH 16 X

l1PH 17 X

l1PH 18 X
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