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NMPEAMBYJIA / PREAMBLE

PO3POBJIEHO / ELABORATED:

KepiBHuK rpynmi/Team leader:

TpeTuHuK Bioneta BikeHTiiBHa, KaHaMAaT (i3sMKo-MaTteMaTUYHUX HayK, AOUEHT, AOUEHT Kadeapu
npuknagHoi MmatemaTtmkun/Violeta TRETYNYK, PhD, Associate Professor, Associate Professor of the
Applied Mathematics Department.

Ynenu rpynu/Team members:

YepTtoB Oner PomaHoBMY, JOKTOp TEXHIYHMX HayK, npodecop, 3aBigyBay Kadeapu npuKaagHoi
mateMmaTmkn/Oleg CHERTOV, ScD, Professor, Head of the Applied Mathematics Department.

TaBpoB JaHuno HOpifioBMY, KaHAMAAT TEXHIYHUX HayK, AOLUEHT, AOUEHT KadeapHu NpuKIaaHol
maTtemaTmkm/Danylo TAVROV, PhD, Associate Professor, Associate Professor of the Applied
Mathematics Department.

Cupota Cepriit BikTopoBuY, KaHAMAAT TEXHIYHMX HAYK, AOLEHT, AOUEHT KadeapH NpuUKIagHOT

matemaTtmkmn/Sergiy SYROTA, PhD, Associate Professor, Associate Professor of the Applied
Mathematics Department.

NOroa>XeHoO / AGREED:

HaykoBo-mMeTogu4yHa Komicia yHiBepcuTeTy 3i cneuianbHocTi 113 MNprKnagHa matemaTtmka/ The
Scientific and Methodological Commission of the University on speciality 113 Applied Mathematics

(npoTtokos/ minutes of meeting Ne Bin/ of 20 )

Nonosa HMKY-113/ Chairman of the SMCU-113

Muxamno CABYYK/ Mykhailo SAVCHUK

MeToamuHa paga KMl im. Iropa Cikopcbkoro/ The Methodological Council of Igor Sikorsky Kyiv
Polytechnic Institute

(npoTokos/ minutes of meeting Ne Bia/ of 20 )

Fonosa MetoauuHoi paau/ Chairman of the Methodological Council

AHaTonit MEJIbHUMYEHKO/ Anatolii MELNYCHENKO
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BPAXOBAHO / CONSIDERED:
BpaxoBaHo:

* 3ayBaXKeHHsA Ta npono3uuii FTEP HA3ABO, oTprMmaHi nig yac akpeauTayii oCBiTHbOT Nporpamu,
[0 onucy ocBiTHbOT NporpamMu Ta nNepesiiky oCBiTHIX KOMMOHEHT;

* nosioxkeHHA Hakasy KIl im. Iropa Cikopcbkoro NeHO//263/24 Big 08.04.2024 «IMpo
opraHisauito Ta nJjiaHyBaHHS OCBiTHbOro npouecy Ha 2024-2025 HaBYa/IbHUIM pPiK>;

¢ 3ayBa)KeHHs Ta Npono3uuii cTerkxonaepis:

o CiHiymH Irop MeTpoBuY, anpeKkTop IHCTUTYTY NporpaMHux cuctem HAHY, aoktop
TEXHIYHMX HayK;

o JleM4yeHKo tOpin BonoaAMMMpoBUY, cTapLUMii AoCAigHUK YHiBepcuTeTy AMcTepaama
(Hipepnangn);

o |lcaeB Irop OnekcaHApoBMY, BMKOHaBYMM AupeKkTop TOB «|HTEJIA-IOKPEMH»;

o AnekcaHgpoBa MaprapuTta BonogumupiBHa, BUNYCKHMUA 6aKanaBpaTy Ta Marictpatypm
Kadeapu npukaagHoOT MaTeMaTUKM 3a cneuianbHicTio 113 MNpuknagHa maTtemMaTmka,
NpUKAagHUM gocnigHMk Amazon Luxembourg (J/llokcembypr);

o Ma3ypuk PomaH BosnogmmupoBmY, acnipaHT Kadpeapu NpMKAagHOT MaTEMATUKM 3a
cneyianbHicTio 113 MNpuKNagHa MaTemMaTHKa.

The following has been taken into account:

« comments and suggestions of the Sectoral Expert Council of the National Agency for Higher
Education Quality Assurance, received during accreditation of the educational programme,
related to its description and the list of educational components;

* provisions of Order No. HO/A/263/24 of the Igor Sikorsky Kyiv Polytechnic Institute dated
08.04.2024 "On the organisation and planning of the educational process for the 2024-2025
academic year";

* comments and suggestions from stakeholders:

o |gor Sinitsyn, Director of the Institute of Software Systems of the National Academy of

Sciences of Ukraine, Doctor of Technical Sciences;

Yuri Demchenko, Senior Researcher of the University of Amsterdam (the Netherlands);

o Igor Isaiev, executive director of INTELA UKRAINE LLC;

Marharyta Aleksandrova, alumna of the bachelor's and master's programs at the Applied

Mathematics Department majoring in 113 Applied Mathematics, Applied Scientist at

Amazon Luxembourg (Luxembourg);

Roman Mazuryk, PhD student at the Applied Mathematics Department majoring in 113

Applied Mathematics.

[o]

o]

[o]

Esontouia ON / Evolution of the EP

Ha kadegpi npuknagHoi matematuku Kl iM. Iropa Cikopcbkoro 3 1973 p. rotyloTb ¢daxiBuis 3
NMPUKIAAHOT MaTeEMAaTHMKMU, WO NOEAHYIOTb Y CO6i AK 'PYHTOBHi 3HAHHA MaTeMATMKU i CTaTUCTUKM,
TaK i HaBMYKM NpodeciMHoro po3po6eHHsA NporpamMHoro 3aéesnedeHHs. MigrotoBka daxiBuis i3
«Hayku npo aaHi» («Data Science») ctaptyBana Ha kadeapi y 2016 p. Bneplie cepes YKpaiHCbKMX
yHiBepcuTeTiB.

Mepwy peaakuito oCcBiTHbOT Nporpamm 6yao BeegeHo B Aito y 2018 p. Y HacTynHMX pegakuisax 6yno
BpaxoBaHO TaKi 3MiHuU:

* y 2020 p. 3p06/1eHO 060B'A3KOBMMM AUCLMUIMIIHU, AKi MaloTb (popMyBaTU KOMNETEHTHOCTI,
nepea6ayeHi CtaH4apTOM BMLWOT OCBiTH 3a cneudianbHicTio 113 MNMprKnagHa MaTteMaTHKa;

* y 2021 p. BHECEHO 3MiHM Ta AOMOBHEHHA WWIAXOM PO3LWMPEHHA NPOrpaMmmM HOBUMMU
AvumnnaiHamum, Wwo hbopMyroTb KOMMNETEHTHOCTI, NoB'A3aHi 3 MalWMHHMM HaBYaHHAM, BpaxoBaHi
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3MiHM B nepesniky HOPpMAaTUBHUX AUCUMMNIH COLiOryMaHiTapHOro Harnpsamy;
* y 2022 p. gogaHo HoOBY 060B'A3koBYy OK «AHani3 gaHmx» AK KJKYOBY A1 AaHOT OCBiTHbOT
nporpamm;

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 Data
Science in 2016, being the first among Ukrainian universities.

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

* in 2020, courses that form the competencies outlined in the Higher Education Standard for the
major 113 Applied Mathematics were made mandatory;

« in 2021, changes and additions were made by expanding the programme with new courses
that develop competencies related to machine learning, and changes to the list of hormative
socio-humanitarian courses were taken into account;

+ in 2022, a new mandatory educational component, "Data Analysis,” was added as a key
component of this educational programme;
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1. MPO®I/Ib OCBITHLOI MPOrPAMM / EDUCATIONAL PROGRAMME PROFILE

1 - 3arasnbHa iHdopMauisa / General information

lMoBHa Ha3Ba 3aK/agy BMLLOT OCBIiTUM Ta
HaB4YasbHoro nigposainy / Full name of
higher education institution and faculty
/ educational and scientific institute

HauioHanbHMIM TEXHIYHUM

«KUTBCbKMM MONITEXHIYHMM

daKkynbTeT NporpamHMX

yHiBepcUTET YKpaiHu

iHCTUTYT iMeHi Irops
CikopcbKoro»

CUCTEM Ta NpHUKIALHOT
mMaTteMaTmKH

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

Bachelor Degree

CTyniHb BMLLOT OCBiTM Ta Ha3Ba

0oCBiTHbOT KBanidikauii / Higher

education degree and education
qualification title

CtyniHb 6akanaspa

bakanasp 3 NnpuKaagHoi
mMarteMaTmKH

Hayka npo aaHi ta

Bachelor of Applied
Mathematics

Data Science and

OdpiuifiHa Ha3Ba OCBiTHBLOT Nporpamu /
Educational programme official title

MaTeMaTn4yHe MmoaeitoBaHHA

Avniom 6akanaepa, 240

Mathematical Modelling
Bachelor diploma, 240 credits

Tun gMnNaoMy Ta 06CAr oCBiTHbOT
nporpamu / Diploma type and
educational programme volume

HaB4aHHA 3 pokn 10 MicAauis

KpeauTtiB EKTC, TepMiH

ECTS, training period 3 years

10 months
Accredited by NAQA,

IHopMmauia npo akpegmTauito /
Accreditation information of the
educational programme

AxkpeauTtoBaHo HA3ABO,
ceptndikaTt 5482 Big
2023-07-07 pgiicHMM oo
2028-07-01
HPK YKpaiHu - 6 piBeHb

cetificate No 5482 from
2023-07-07 valid to
2028-07-01

NQF of Ukraine - 6 level

Liukn, piBeHb BMWOT ocBiTM / Education
cycle, level of higher education

QF-EHEA - neplumi umkn
EQF-LLL - 6 piBeHb

QF-EHEA - 1 cycle
EQF-LLL - 6 level

Complete general secondary

HasaBHicTb MOBHOT 3arasibHoO1

IHTepHeT-agpeca po3mileHHs
0CBiTHbOT Nnporpammn / URL of the

B_NDMM

Mepeaymosu / Prerequisites cepeaHboi OCBiTH education
dopMK 3406yTTA OCBiTH / Forms of OuHa (aeHHa); full-time;
Education
MoBa(u) BMK/IAAAHHA /. Language(s) of YKpaiHcbKa Ukrainian
instruction
https://osvita.kpi.ua/113_OPP

educational programme
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2 - MeTa ocBiTHbOT Nnporpamm / Educational programme purpose

MigrotoBka ¢axiBuiB, 34aTHMX BUpillyBaTH
CK/N1aAHi cneudianizoBaHi 3aga4i Ta NpakTUYHi
npo61emMu NpuMKAagHOT MaTEMATHKM,
34iMcHIOBaTH iHHOBaUiMHY npodecinny
AiANBbHICTb A/19 KOMIMJIEKCHOIO BUKOHAHHSA
NMPOEKTHO-TEXHOJIOMN YHMUX PO6IT, NOB’A3aHMX i3
MaLlMHHUM HaBYaHHAM, iHTENEKTyaslbHUM
aHani3oM JaHuX Ta MaTeMaTUYHMM
MozentoBaHHAM 06’ €eKTiB, npouecis i ABMLY
pi3HOT Npupoau, 3aiMcHoBaTH i 3a6e3neyvyBaTH
MiXKKY/IbTYPHY (paxoBy B3aEMOAil0
npeacTaBHMKIB HAYKOBO-TEXHIYHOT CAiZIbHOTH,
CNpAMOBaHy Ha iHTerpauito yHiBEepCUTETCbKOT
OCBiTHM B €BpONEMCbKUM OCBITHbO-HayKOBUM
NPOCTip WAAXOM iHTepHauioHanizauil
OCBiTHbOIO NMpouecy B yMoBax cTasioro
iHHOBALiIMHOro HayKOBO-TEXHIYHOro PO3BMUTKY
cycninbcTBa Ta pOpMyBaHHA BMCOKOT
aJanTMBHOCTI 3406yBadYiB BMLLOT OCBiTHM B
yMoBax TpaHcdopMauii pMHKY npaui yepes
B3aEMOAil0 3 po60ToAaBUAMM Ta iHLLMMM
3auiKaB/1€HMMM CTOPOHaMM.

MeTa ocBiTHbOIT Nporpamu Biagnosigae cTparerii
po3BMTKY KIl imeHi Iropa Cikopcbkoro
2020-2025 pokiB wono popmyBaHHA
cycnifibcTBa MaMbyTHbOIO Ha 3acajax
KOHUenuii cTaszioro po3BMTKY.

The training of specialists capable of solving
complex specialized tasks and practical
problems of applied mathematics, conducting
innovative professional activities for the
comprehensive implementation of projects and
technological works related to machine learning,
data mining, and mathematical modeling of
objects, processes, and phenomena of various
nature, conducting and ensuring intercultural
professional interaction of representatives of the
research and technical community aimed at
integrating university education into the
European educational and research space
through the internationalization of the
educational process in conditions of sustainable
innovative scientific and technical development
of society, and forming high adaptability of
higher education seekers in conditions of labor
market transformation through interaction with
employers and other stakeholders.

The goal of the educational programme
corresponds to the development strategy of Igor
Sikorsky Kyiv Polytechnic Institute for 2020-2025
regarding the formation of the society of the
future based on the principles of sustainable
development.
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3 - XapakTepMcTHKa oCcBiTHbOT nporpamu / Educational programme characteristics

NMpeaMeTHa o6nacTtb / Subject area

06’ekm JdisannbHOCMIi: MaTeEMaTU4HiI MeToaM,
mozeni, afiropuTMm Ta NporpamHe
3a6e3ne4vyeHHs, Wo nNpm3HadeHi ana
AOCNigXeHHA, aHaNily, NpoeKTyBaHHA NpoLueciB
Ta CUCTEM B Pi3HOMaHITHUX KOHKPETHMX
npegMeTHUX obsacTax.

Lini Hag4yaHHA: nigrotoBka (axiBuiB, 34aTHMX:
« bopMyJioBaTH, po3B’A3yBaTH M
y3ara/jibHIOBaTM NPaKTU4Hi 3a4a4i 3
BMKOPMUCTAHHAM PYHAAMEHTAJIbHMX Ta
cneuianbHUX MPUKIAZHUX METOAIB
MaTeMaTUYHMX Ta KOMMN’ ITEPHMX HAYK, HayKu
npo AaHi;

e po3B’A3yBaTH 3a4a4i MaTeMaTU4HOro
MoJAenoBaHHA npoueciB i ABULL B YyMOBaXx
HEBU3HAYEHOCTi Ta HEMNOBHOTU iH(popMauii
won0 pyHKLUioOHyBaHHA CUCTEMU 06’ EKTIB;

e ByayBaTH, AOCJiAXKyBaTHM Ta 3aCTOCOBYBaTH
mMartemMaTMyHi Mogeni, Wwo rpyHTYOTbCA Ha
JaHUX Ta Ha 3HAHHAX, CTBOpPIOBATH Ta
eKcnyaTtyBaTH NporpamHe 3abesnedyeHHs.
Teopemu4Huli 3Micm npedmemmHoi o6sacmi:
maTtemMaTMyHi MeToaM, Lo 3aCTOCOBYIOTbHCA B
Hayui, iHXeHepii, 6i3Heci Ta NPOMMCIOBOCTI,
a/IrOPUMTMM i MporpamHi 3acobu ix peanisauii,
Cy4acHi MeToaMm LUITYYHOro iHTENEKTY.
Memodu, MemoduKu ma mexHoJs102ii: NpUKNaAHi
MaTeMaTM4Hi MeToaum Ta aJIrOPUTMU; METOAUKU
BUPIilLEHHSA iHXEeHepHMX, HAYKOBUX, CoLiasibHO-
€KOHOMIYHMX 3a4a4 3a JOMOMOIoH
cnevyianizoBaHMX NMporpamMHMxX 3acob6iBs;
iHdopMaLirHi TexHooriT NnpoBeaeHHA
KOMMN’IOTEPHOI0 MOAENIOBAHHA Ta
064YMCNOBa/IbHOIO EKCMEPUMEHTY,
iHTeNeKTya/IbHOro aHasnily gaHuX.
IHcmpymeHmu ma o06,1a0HaHHA: cnelianizoBaHi
nporpamHi Ta NnporpamMHo-anapaTHi 3acobu M
KOMIMJIEKCH ANA MoJeNIIoBaHHA 06’ eKTiB i
CUCTEM, KOMMN’IOTEPHI Ta couianbHi Mepexi.

Object of activity: mathematical methods,
models, algorithms, and software designed for
research, analysis, and design of processes and
systems in various specific subject domains.
Educational goals: training specialists capable
of:

« formulating, solving, and generalizing practical
problems using fundamental and specialized
applied methods of mathematical and computer
sciences, data science;

« solving problems of mathematical modeling of
processes and phenomena under uncertainty
and incomplete information about the
functioning of the system of objects;

» constructing, investigating, and applying data
and knowledge-based mathematical models,
creating and operating software.

Theoretical content of the subject domain:
mathematical methods applied in science,
engineering, business, and industry, algorithms
and software for their implementation, state-of-
the-art artificial intelligence methods.

Methods, methodologies, and technologies:
applied mathematical methods and algorithms;
methodologies for solving engineering, research,
and socioeconomic problems using specialized
software tools; information technologies for
computer modelling and computational
experimentation, data mining.

Tools and equipment: specialized software and
hardware tools and complexes for modelling
objects and systems, computer and social
networks.

OpieHTauina

on / Aspect

OcBiTHbO-NpodeciiHa

Educational and professional

OcHoBHuM ¢dokyc O / Main focus
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BasoBuit dpokyc Ol - MaTemMaTMuHi Moaeni,
MeToAM, aroOpUTMU A1 334a4, NOB'A3aHUX 3
HayKOlo NMPO AaHi Ta MaTEMATHUYHMM i
KOMMN’IOTEPHUM MOJEJIIOBAHHAM.

Ha gyMmky xypHasny Harvard Business Review,
«if “sexy” means having rare qualities that are
much in demand, data scientists are already
there. They are difficult and expensive to hire
and, given the very competitive market for their
services, difficult to retain. There simply aren’t a
lot of people with their combination of scientific
background and computational and analytical
skills».

MornnbneHe BUBYEHHA MaTEMATUYHMX
AUCUMNIIH Nig Yac HaBYaHHA Yy 6aKkanaBpari
[03BOJIAE HAOYTHU Ta PO3BUHYTM:

e HaBUYKM KPUTUYHOIO, CUCTEMHOI O,
KOHLEeNTya/IbHOro Ta abCTPaKTHOrO MUCJIEHHSA;
* YMiHHA aHanisyBaTH AaHi, po3po6aATb
aJIropuTMM Ta MoZeNi MalMHHOIO HaBYaHHA Ta
WTYYHOro iHTeNeKTy ANA pPo3B'A3aHHA
pPi3HOMaHITHMX NPUKIAgHMX 3a4aY;

* YMiHHA aHani3yBaTH Ta 6byayBaTu Mmoaeni
Pi3HOMAHITHMX ABMLY, Ta NpoLECiB 3a4/11 iX
AOC/iAXKEeHHA 3 BUKOPUCTAHHAM HaMcy4acHiwmx
mMaTteMaTMYHMX MeToaiB Ta iHdopMauiftHux
TEeXHoJIoriN.

OaeprkaHnm 6a3uc A03BOAE HABYTH MTMGOKMX
3HaHb 3 MporpamMyBaHHA, po3pobJsieHHA 6a3
AaHuX Ta iHdDopMaUifMHUX CUCTEM.

3aBAAKM MOXIMBOCTI dOpMyBaHHA THYYKOT
iHAMBigYyaIbHOT TpaEKTOPiT HaBYaHHA 3506yBadvi
BMLLOT OCBiTM MalOTb MOXJIMBICTb OTPUMATU
3HAHHSA 3 iHWMKX rasy3en HayKM i TEXHIKMU,
3aTpebyBaHMX y pPi3HMX cdepax NHLCbKOT
AiaNbHOCTI.

Knw4osi cosa: MmaTteMaTUYHI METOAM,
anropuTMH1, MoZeIloBaHHA, NporpamMyBaHHA,
aHasi3 JaHMX Ta HayKa Npo AaHi, MaliMHHe
HaBYaHHA, LWITYYHUM IHTENEKT.

The basic focus of the educational programme is
mathematical models, methods, algorithms for
problems related to data science and
mathematical and computer modelling.
According to the Harvard Business Review, "if
'sexy’ means having rare qualities that are much
in demand, data scientists are already there.
They are difficult and expensive to hire and,
given the very competitive market for their
services, difficult to retain. There simply aren’t a
lot of people with their combination of scientific
background and computational and analytical
skills.”

In-depth study of mathematical courses during
bachelor's studies allows students to acquire
and develop:

« skills in critical, systems, conceptual, and
abstract thinking;

« ability to analyse data, develop machine
learning and artificial intelligence algorithms and
models for solving various applied problems;

« ability to analyze and model various
phenomena and processes for their study using
the most advanced mathematical methods and
information technologies.

The acquired foundation allows mastering deep
knowledge of programming, developing of
databases and information systems.

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: mathematical methods, algorithms,
modelling, programming, data analysis and data
science, machine learning, artificial intelligence.

Oco6aunBocTi O / Features
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YoMy X came npukKaagHa matemaTtmka? Cnpasa
B TOMy, LLO NporpamicTiB 6araTto, i B YKpaiHi, i
Mo BCbOMY CBiTy. BUrpaTm KOHKYpPEHTHY
60pOoTbOY Ha PUHKY Npaui MOXHa Ti/IbKM 3a
paxyHOK I'PYHTOBHOT MaTeMaTM4HOi Ta
AIrOPUTMIYHOT NiArOTOBKM. Y1 He npocTiwe
ojeprkaTtu 11 Bigpasy B yHiBepcUTeTi?
0Oco6/MBiICTIO OCBiITHLOT NporpamMu «Hayka npo
JaHi Ta MaTeMaTUYHE MOoZe/IloBaHHA» € Te, WO
BOHa MOEAHYE AUCUMMAIHM AK 3 HANPAMKY
HayKM Npo AaHi i WTYyYHOro iHTeNneKTy, Tak i 3
6iNbLU KNIACMYHOro HanNnpAMKY MaTeMaTU4YHOro
mozaetoBaHHSA, sSIKMM J03BOJISIE A4OCAiAXKYyBaTH
pi3HOMaHITHi NpUPOAHI Ta TEXHONOriYHi
npouecu. Take B3aEMOAOMNOBHEHHA € CYTTEBOIO
KOHKYPEHTHOIO NepeBaro BUNYCKHUKIB LiET
OCBiTHbOT MpoOrpamu.

Jlo OCBiTHBLOIrO Npouecy peryaapHo
3anyyatoTbcA npodecioHanm-npakTMKU Ta
3aKopAoHHi daxiBui. 3aBAAKM aKTUBHIM y4dacTi
yHiBepcUTETY B eBponencbKil nporpami
Erasmus+ cTygeHTH OCBiTHbOT NporpamMu
«Hayka npo gaHi Ta MatemMaTmnyHe
MoOJAeNNtoBaHHA>» MOXYTb B paMKax akageMiyHOo1
MOG6i/IbHOCTi OgMH ceMecTp NPOBYUTUCA B
napTHepCbKOMY YHiBepcuTeTi (KOoXKeH pik BOHU
3MIiHIOKTbCA).

32010 p. Kadeapa € YieHoM EBpPONEMNCbKOro
KOHcopuiyMy 3 iHAYycTpianibHOT MaTeMaTUKU
(European Consortium for Mathematics in
Industry). CTyaeHTHU aKTUBHO 3as1ly4aloTbCsa 40
Mi*KHapOAHMX HAYKOBO-A40C/iAHULbKMX
NpoeKTiB, B AKMX 6epe yyacTb Kadeapa
NPUKAAAHOT MaTEMATUKMU.

Why applied mathematics? You see, there are
lots of software developers, both in Ukraine and
around the world. 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 Data Science and
Mathematical Modelling educational programme
lies in its combining courses from both data
science / artificial intelligence and the more
classical field of mathematical modelling, which
enables us 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.
Thanks to the university's active participation in
the European Erasmus+ program, students of
the Data Science 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
department of applied mathematics participates.

4 - NMpupaTHICTb BUNYCKHUKIB A0 npauyeB/allTyBaHHA Ta NOA4aJbLLIOro HaB4YaHHA /
Eligibility of graduates for employment and further study

MpupaTtHicTb go npauesnawTyBaHHA / Eligibility for employment

BignosigHo fo JepaBHoro KaacudikaTtopy
npodecin 4K 003:2010, BUNYCKHMKN MOXKYTb
npauytoBaTM Ha nocajax, Wo BignoBigalTb
TakKUM KslacndikauiMHUM yrpyrnoBaHHAM:
3439 daxiBeub (NpUKIagHaA MaTeMaTmka);
3121 daxiBeub 3 iHpopMaLiMHMX TEXHOOT M.
BunyckHukM Ol MOXKYTb NpautoBaTH
aHasliTMKaMM gaHmx, paxiBusaMU 3 06POGKM
JaHUX, PO3POOHMKaMM MporpaMmHMX 3acobis,
NpUKNAZAHMMM MPorpamicTamu,
KOHCY/IbTaHTaMM i3 3aCcToCcyBaHHA MeToAiB
MaTteMaTHKM i CTaTUCTUKU ANA PO3B’A3aHHSA
NPUKAAAHMX 3a4a4 LLUMPOKOro CneKTpy.

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

3439 Specialist (applied mathematics);

3121 Specialist in information technology.
Graduates of the educational programme can
work as data analysts, data processing
specialists, software developers, application
programmers, consultants applying
mathematical and statistical methods to solve a
wide range of applied problems.

Mopanbwie HaB4YaH

HA / Further study

NMpoaoBXeHHsA ocBiTHM 3a APYrMM (OCBiTHbO-
HayYKOBMM, OCBiTHbO-NpodeciHUM) piBHEM
BMLLIOT OCBiTU; HABYTTA JOAATKOBMX
KBanicdikalin y cuctemi nicnaamniomMHoi ocBiTu.

Continuation of education at the second
(educational-scientific, educational-professional)
level of higher education; acquisition of
additional qualifications in the system of
postgraduate education.
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5 - BUKnagaHHA Ta ouyiHoBaHHA / Teaching and assessment

BuknapaHHA Ta HaB4YaHHA/Teaching and studying

Mporpamoto nepegbavyeHo
CTyAEHTOUEHTPOBaHe HaBYaHHA. BuUKiagaHHsA
NnpoBOAMTbCA Y TakMx popmax: JIeKLUii,
NnpPaKTU4YHi Ta ceMiHapCbKi 3aHATTA,
KOMM’OTEPHiI NPaKTUKYMM Ta slabopaTopHi
po6oTH (iHAUBIiAYaNIbHI Ta Yy MasMx rpynax);
KypCOBi NPOEKTH Ta pO6OTH; TEXHOOriA
3MillaHOro HaBYaHHA 3a OKPEMMMMU OCBITHIMM
KOMMOHEHTaMM; AOCAIAHMLbBbKI NPaKTUKMU;
BMKOHAHHA AMMNJIOMHOT pO60THU (6aKaslaBpCbKOT
AUMNJIOMHOT pob60TH).

The programme is designed to provide student-
centered learning. Teaching is conducted in the
following forms: lectures, practical and seminar
classes, computer workshops and laboratory
work (individual and in small groups); course
projects and papers; blended learning
technology for certain educational components;
research internships; completion of the
bachelor's thesis.

OuiHloBaHHA

/ Assessment

OuiHIOBaHHA 3HaHb CTYAEHTIB 34IMCHIOETLCA Y
BignosiaHocTi A0 MoONOXKEHHA NPO PEUTUHIOBY
CUCTEMY OUiHIOBaAHHA pe3y/ibTaTiB HaBYaHHSA
ctyaeHTiB KIl iM. Iropa CikopcbKoro 3a ycima
BMAaMM ayaMTOPHOI Ta No3aayAMTOPHOT po6oTu
(BXigHUM, NOTOYHUM, KaNeHAAPHUM,
NiZICYMKOBUIM KOHTPOJIb): YCHi Ta MMCbMOBI
€K3aMeHM, TeCTyBaHHA, KOJIOKBiyMM TOLLO.
PiBeHb 3HaHb MO KOXHiM AMCUMNAIHI OLiHIOETbCA
3rigHo 3 KpUTEpPiaAMM, BU3IHAYEHMUX Y
PeMTUHroBiM cuctemi ouiHIOBaHHA AaHOT
AUCUMNNTHU.

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
course is assessed according to the criteria
defined in the Rating System for Assessing the
given course.
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6 - NporpaMHi KoMneTeHTHOCTi / Programme competencies

IHTerpasibHa KOMMNEeTeHTHICTb

/ Integral competence

34aTHiCTb po3B’A3yBaTM CKIaAHi cneuianizoBaHi
3aZadi Ta NpakTMYHi Nnpo6aemMu NpuKaagHoi
MaTeMaTMKM y npodecinHin aisnbHocTi abo y
npoueci HaBYaHHA, WO Nepeabadae 3aCTOCyBaHHA
MaTeMaTMYHUX Teopil Ta MeToAiB i
XapaKTepM3YyETbCA KOMMJIEKCHICTIO Ta
HEBU3HAYEHICTIO YMOB.

Ability to solve complex specialized problems
and practical issues in applied mathematics
in professional activities or during the
learning process, which involves the
application of mathematical theories and
methods and is characterized by complexity
and uncertainty of conditions.

3arasibHi KoMmneteHTHOCTiI (3K)

/ General competencies

3K |3aaTHiCcTb yuUMTMUCA i oBOI0AIBATM CyHaCHMMM
01 |3HaHHAMM

Ability to learn and acquire state-of-the-art
knowledge

3K |3paTHiCTb 3aCTOCOBYBaTU 3HAHHA Y
02 |NpakKTUM4YHUX CUTyaLiax

Ability to apply knowledge in practical
situations

3K |3paTHicTb reHepyBaTM HOBI igei
03 |(KpeaTuBHiICTb)

Ability to generate new ideas (creativity)

3K

04 34aTHICTb 6YTU KPUTUYHMUM i CAMOKPUTUYHUM

Ability to be critical and self-critical

3K |3aaTHiCTb NpoBeAeHHA AOCNiAXKEeHb Ha
05 |BignoBigHOMY piBHi

Ability to conduct research at an appropriate
level

3K |[3paTHicTb A0 abCTPaKTHOrO MUCJ/IEHHS,
06 |aHanizy Ta CUHTE3Y

Ability for abstract thinking, analysis, and
synthesis

3K |[3paTtHicTb 40 nowyKy, 06po6/1eHHA Ta
07 |aHani3y iHdopmauii 3 pisHUX axepen

Ability to search for, process, and analyze
information from various sources

3K |3HaHHA Ta po3yMiHHA NpeaMeTHOT ob6nacTi Ta
08 |po3yMiHHA NpodecitHoi AianbHOCTI

Knowledge and understanding of the subject
domain and understanding of professional
activity

34aTHICTb cnislkyBaTUCA 3 NpeaCTaBHUKaAMM
3K |iHWwMx npodecinHmMx rpyn pisHoro piBHA (3

09 |ekcnepTamM 3 iHWMX rasysem 3HaHb/BMAIB

€KOHOMIYHOT AiaNbHOCTI)

Ability to communicate with representatives of
other professional groups at different levels
(with experts from other fields of
knowledge/types of economic activity)

3K |HaBW4YKM y BUKOpPUCTaHHI iHopMauilHMX i
710 |KOMYHiKaUiMHMX TEXHOJOriN

Skills in using information and communication
technologies

3K |3aaTHiCcTb NpauoBaTH B MiXKHapOAHOMY
11 |KOHTEKCTi

Ability to work in an international context

3K [Bu3Ha4deHicTb i HanoaerameicTb WOA0
12 |nocTaBNEHUX 3aBAaHb i B3ATMX 060B’A3KiB

Determination and perseverance in achieving
set tasks and fulfilling responsibilities

3K . L .
13 HaBM4YKM MixKOCOBUCTICHOT B3aemMoaii Interpersonal skills
3aaTHicTb peanisyBaTH CcBOI NpaBa i 060B'sA3KM |Ability to exercise one's rights and fulfill one's
AK YQeHa cycninbcTBa, YCBiAOMIOBATH duties as a member of society, understand the
3K LiHHOCTI FPOMAAAHCHKOro (BifIbHOrO values of a civil (free democratic) society and
14 p,eMOKpaquH(zro) cycninbcTBa Ta the necessity of its sustainable development,
HeobXigHICTb MOro CTaszioro po3BMTKY, the supremacy of the law, and the rights and
BEpPXOBEHCTBA MNMpaBa, npaes i cBo6o ognHu i [freedoms of the individual and citizen in
rpoMajsHMHa B YKpaiHi Ukraine
34aTHicTb 36epiraTtM Ta NPpMMHOXKYBaTH - -
MAopaani, KyniTypHi, Hagkosi Ll,il-)llHOCTi i Ability to preserve ér?d multiply moral,
g . . cultural, and scientific values and
AOCArHEeHHSA CycnisbCTBa HA OCHOBi PO3yMiHHA . -
icTopii Ta 3aKOHOMipHOCTEN PO3BMTKY ach1evemer?ts of soc]ety based on
npeameTHoT o6nacTi, Ti Micusa y 3arasibHil understanding the h‘St°fy and patFerns of .
3K CUCTEM 3HaHb NPO l';pMpoAy i cycninbeTso Ta development of the subject domain, ts place in
15 the general system of knowledge about nature

Y PO3BUTKY CYCNi/IbCTBA, TEXHIKM i
TEXHOJI0TiM, BUKOPMCTOBYBATH Pi3Hi BUAU Ta
dopMU pyxoBOiT aKTUBHOCTI A1 aKTUBHOIO
BiANOYMHKY Ta BeZJ€HHA 340pOBOro Criocoty
KUTTA

and society and in the development of society,
machines and technologies, to use various
types and forms of physical activity for active
leisure and maintaining a healthy lifestyle
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34aTHICTb yXBaJlloBaTH pilleHHA Ta A4iaTu,

The ability to make decisions and act in

3K |AOTPUMYIOYMCH MPUHLMITY HENPUIYCTUMOCTI  |accordance with the principle of zero tolerance
16 |Kopynuii Ta 6yab-AKMX iHWKMX NpoABiB for corruption and any other forms of
HeZJ0bpo4YeCHOCTi dishonesty
®daxoBi komneteHTHOcTi (PK) / Professional competencies
34aTHICTb BUKOPUCTOBYBATH M aanTyBaTu - .
A IkoprcToBy Aanty Ability to use and adapt mathematical
®K |MaTemaTMyHi Teopii, MeToaM Ta NpUMOMMU ANA : .
01 |poBefeHHA MATEMATUUHMX TBEPAKEHD | theories, methods, and techniques to prove
mathematical statements and theorems
Teopem
@K |3paTHiCTb BUKOHYBATM 3aBAaHHA, Ability to perform tasks formulated in
02 |cdhopMynboBaHi y MaTeMaTUUHiIM PopMi mathematical form
34aTHiCTb o6MpaTH Ta 3aCTOCOBYBATH - .
A 1P ’y Ability to select and apply mathematical
mMaTeMaTM4Hi MeToam AnA po3B’sA3aHHA - .
OK - methods for solving applied problems,
NpUKNAAHMX 3aa4, MOAE/ItOBaHHA, aHanisy, . . .
03 modelling, analysis, design, control,
NpoOeKTyBaHHA, KEPYBaHHA, MPOrHO3yBaHHS, . . .
< . forecasting, decision-making
MPUUHATTA pilleHb
OK 34aTHICTb pO3po6aAATHU aIrTOPUTMMU Ta Ability to develop algorithms and data
04 |CTPYKTYPH AaHMX, nporpamHi 3acobu Ta structures, software tools, and software
nporpamHy AOKyMeHTauito documentation
@K |3paTHicTb NpoeKkTyBaTH 6a3n JaHuX, Ability to design databases, information
05 |iHdopMmaLirHi cMcTeMu Ta pecypcu systems and resources
34aTHicTb po3B’a3yBaTH NpodecinHi 3agadyi 3a - ] .
A P ’y P ¢ . A Ability to solve professional problems using
[OMOMOIO KOMIM’ IOTEPHOT TEXHIKM, -
) computer equipment, computer networks and
@K |KoMN’loTEpHMX Mepex Ta IHTepHeTy, B . )
. T the Internet, in the environment of modern
06 |cepefoBMLLi CyHacHMX onepauiMHMX CUCTEM, 3 . . .
. operating systems, using standard office
BMKOPMUCTAHHAM CTaHAAPTHUX o0picHMX S
. applications
AojaTKiB
34aTHICTb eKcnalyaTyBaTHM Ta 06C/1lyroByBaTHm - s
A yary yrosy Ability to operate and maintain software of
®K |nporpamHe 3a6e3nevyeHHs aBTOMaTHU30BaHUX - -
- o . automated and information systems for
07 |Ta iHpopMaLUiMHUX CUCTEM Pi3HOro .
various purposes
NpU3HaAYEHHSA
34aTHICTb BUKOPUCTOBYBATKH Cy4acHi - ]
oK 2R P y y Ability to use modern programming and
TexXHoI0rii NporpaMmyBaHHA Ta TECTYBaHHA . -
08 software testing techniques
NMporpamMHoro 3abesneyeHHs
34aTHICTb 40 NpoBeAEeHHA MaTeMATUYHOrO i
KOMI’IOTEPHOIr0 MOJZEJIIOBAHHA, aHaNily Ta Ability to perform mathematical and computer
®K |06po6KM AaHMX, 06YMCAOBASIBHOIO modeling, analysis and processing of data,
09 |ekcnepuMeHTy, po3B’a3aHHA dopmManizoBaHMx |computational experiment, to solve formalized
3a/a4 3a 4ONOMOro cneuianizoBaHMUx problems using specialized software tools
NporpamMHMx 3aco6iB
OK 34aTHICTb CTBOPEHHA AOKYMEHTIB Ability to create documents of defined
10 BCTaHOBJIEHOT 3BiTHOCTi, BUKOPMUCTAHHA structure, to use regulatory and legal
HOPMAaTMBHO-MPAaBOBMX LOKYMEHTIB documents
34aTHICTb 40 KOMaHAHOT po60TH i ynpaBaiHHA - .
A A . A P ynp Ability to work in a team and manage complex
@K |[cknagHo TEXHiIYHO abo npodecinHoLo . . A .
- - . technical or professional activities or projects
11 |4iANbHICTIO YM NMPOEKTAMM B rasysi . . . -
A o - in the field of information technology
iHdopmayinHMX TexHoorin
34aTHICTb 40 NOWYKY, CUCTEMATHUYHOIO Ability to search, systematically study and
BMBYEHHSA Ta aHa/izy HayKOBO-TEXHiIYHOT analyze scientific and technical information,
®K |iHdopmauii, BITYM3HAHOIrO M 3aKOPLOHHOIO domestic and foreign experience related to the
12 |pocBigy, MoB’A3aHOro i3 3aCTOCYBaHHAM application of mathematical methods for
MaTeMaTUYHMX MeToAiB ANA AOCAiAKEHHSA studying various processes, phenomena, and
pPi3HOMaHITHMX NpoueciB, ABMLY Ta CUCTEM systems
34aTHiCTb 3p0o3yMiTHM NOCTAaHOBKY 3aBAaHHA, |Ability to understand the task formulated in
®K |[cdhopMysiboOBaHYy MOBOK NeBHOT npeamMeTHoiT  [the language of a specific subject domain,
13 |ranysi, 3aiMcHIOBaTH NOLWYK Ta 36ip search for and collect the necessary initial

Heob6XigHMX BUXiAHUX AaHUX

data




13/25

34aTHIiCTb ccpopMy/iloBaTU MaTEMATUYHY
NMOCTAHOBKY 3aJayi, CNMpalymncCb Ha

Ability to formulate a mathematical problem
based on the formulation in the language of

@K' |nocTaHoBsKky MOBOI0 I'Ipe’p,MeTHOl ranysi, 1a the subject domain, and to choose a method
14 |obupaTtu mMeTog i1 po3B’A3aHHA, WO . . .
o - - so of its solution that ensures the required
3a6e3nevye NoTpibHi TOYHICTb i HagiIMHICTb s
accuracy and reliability of the result
pe3yabTaTy
3AATHICTL 6|?a.T|4. yHacTe y CKNaZiaHH Ability to participate in the preparation of
HayKOBMX 3BiTiB i3 BUKOHaHUX HayKOBO- LD
OK 0CITAHMX DOBIT Ta V BADOBAMKEHHi scientific reports on completed research and
15 |A AHVX P y Brposaax . to implement the results of the conducted
pe3y/ibTaTiB NpoBeAEHMX AOCNiAXKEHD i
research and products
pO3pO6OK
OK 3paTHicTb A0 edpeKTHUBHOT NpodecinHoT Ability for effective professional written and
NUCbMOBOT M YCHOT KOMYHiKaLii ykpaiHcbKoto  |oral communication in Ukrainian and one of
16 . Y ..
MOBOI Ta ogHi€to 3 odilinHMx mos €C the official languages of the EU
3AaTHICTb PO3POGNATH NPOrpamHe Ability to develop software using Python and
3abe3neyvyeHHA moBoto Python Ta - 4 . . .
DK Bi3VATi3VBATH OTDMMAaH] DEe3VIbTATH. V TOM visualize the obtained results, including the
17 yansy P p. Y > Y Y |use of NumPy, Pandas, Matplotlib, Scikit-learn
YUC/i 3 BUKOPUCTAHHAM 6i6nioTek NumPy, libraries
Pandas, Matplotlib, Scikit-learn
Hasuuki poss H3yBaHHF: CreUMDTHHMX Skills in solving specific mathematical and
®K [MaTeMaTHM4YHMX Ta KOMM’IOTEPHUX 3a4a4 . .
computer problems of machine learning
18 |[MalwKMHHOro HaB4YaHHA
3AaTHICTL O3B’ A3yBaTH npo,cbec1MH1"3ap,aq1 Ability to solve professional problems using
@K [3a 4ONOMOroK CUCTEM KOMMN’ IOTEPHOI

19

MaTeMaTnku

computer mathematics systems.
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7 - NMporpamHi pesysibtat HaB4aHHA (MPH) / Programme learning outcomes

JeMOHCTpyBaTH 3HAHHA M PO3yMiHHA

To demonstrate knowledge and understanding

PH |0CHOBHMX KOHUeNUiM, NpMHUMUNIB, TeopiM of fundamental concepts, principles, and
01 |npuKAagHOT MaTeMaTHKM i BUKopUcToByBaTH |theories of applied mathematics, and to apply
X Ha npakTuui them in practice
Bonoait OCHOBHUMM MOJIOYKEHHAMM Ta To master the fundamental principles and
MeTogaMM MaTeMaTUYHOro, KomMnaekcHoro ta |methods of mathematical, complex, and
dYyHKUioHanbHOro aHanisy, niHiMHoOT anre6pu |functional analysis, linear algebra and number
PH |Ta Teopii umcen, aHaniTM4YHOI reomMeTpii, Teopii |theory, analytical geometry, theory of
02 |andepeHuianbHMX piBHAHb, 30KpeMa piBHAHbL |differential equations, including partial
Y YaCTMHHMX NoXxiaHux, Teopii MMoBipHocTeMl, |differential equations, probability theory,
MaTeMaTUYHOT CTaTUCTHUKU Ta BUNMAAKOBUX mathematical statistics and random
npouecis, YMCE/IbHUMU METOJAMMU processes, numerical methods
®dopmanizyBatum 3agavi, cpopMysiboBaHi . .
P ysart Aat, cb PMyJ1 To formalize problems formulated in the
MOBOIO MEeBHOT NpegMeTHOT rasnysi; e . .
- language of a specific subject domain; to
cdhopMyoBaTH X MaTeEMATUYHY MOCTAHOBKY : . .
: o - formulate their mathematical formulation and
PH |Ta obupaTH pauioHa/lbHUM METO BMPiLLEHHS; - .
) . . . to choose a rational solution method; to solve
03 |po3B’Aa3yBaTv OTpUMaHi 3aga4i aHaNiTUMHUMMM ; . -
. the obtained problems using analytical and
Ta YMCEeSIbHUMMN MeToAaMM, OLiHIoBaTH -
TOUHICTh TA OCTOBIPHICTD OTPUMAHNX numerical methods, to evaluate the accuracy
. and reliability of the obtained results
pe3yabTaTiB
BuKoHyBaTM MaTeMaTU4YHMM onuc, aHanis Ta |To perform a mathematical description,
PH |CMHTE3 AMCKPETHUX 06’ EKTIB Ta CUCTEM, analysis, and synthesis of discrete objects and
04 |BMKOPUCTOBYIOUM MOHATTA M METOAM systems using concepts and methods of
OMCKPEeTHOT MaTeMaTMKM Ta Teopil anropmTtmis [discrete mathematics and algorithm theory
YMiTH po3pobaaTH Ta BUKOPUCTOBYBATU Ha
npaxkTMLi aropmTMM, rnoB’A3aHi 3 To be able to develop and apply algorithms
anpoKcumauieto pyHKLUioOHa/IbHUX related to the approximation of functional
PH 3a/1eXKHOCTEN, YMCENbHUM dependencies, numerical differentiation and
05 AndepeHuiloBaHHAM Ta iHTErpyBaHHAM, integration, solving systems of algebraic,
pO3B’A3aHHAM CUCTEM a/irebpaivyHmX, differential and integral equations, solving
andepeHuianbHMX Ta iHTErpasibHUX piBHAHb, |boundary value problems, and searching for
pO3B’A3aHHAM KpaMoBMX 3aJa4, MOLIYKOM optimal solutions
ONTUMAJIbHMX pilleHb
Bonoait 0CHOBHUMM MeToZaMM PO3POOKH To master the basic methods of developing
pH |AMCKPETHMX i HenepepBHMX MaTeMaTUYHUX discrete and continuous mathematical models
06 mozenei 06’eKTiB Ta npouecis, aHaniTuyHoro |of objects and processes, analytical study of
AOCNiAXKEeHHA uMxX moAeniei Ha npeameT these models for the existence and
iCHyBaHHA Ta €QMHOCTI 1X pO3B’A3KY uniqueness of their solutions
PH |BMiTM npoBOoAMTM NpaKTUUHi gocnigxeHHA Ta |To be able to conduct practical research and
07 |3HaxogMTH poO3B’A30K HEKOPEKTHMX 3a4ad to find solutions to ill-posed problems
NoeaHyBaT METOAM MaTEMATHUYHOIO Ta . .
p‘, M A To combine methods of mathematical and
PH |KomMn’toTepHOro MoAeJ/iloBaHHA 3 - Sy
computer modelling with informal procedures
08 |HedopmManbHUMMK NMpoLesypaMM eKCNEPTHOro . . - )
. . of expert analysis to find optimal solutions
aHanizy As1Aa nNowyKy onTUMMasibHUX pilleHb
byaysatn edbeKTMBHI L040 TOYHOCTI To construct algorithms for numerical
PH o6umMcsieHb, CTIMKOCTI, WBKMAKOAIT Ta BUTpaT |investigation of mathematical models and
09 |CMCTEMHMX pecypciB a/ilrOpUTMHK AN solving practical problems that are efficient in
YncesIbHOro AOCNiAXXEHHA MaTeMAaTUYHUX terms of computation accuracy, stability,
mozenen Ta po3B’A3aHHA NMPaKTUYHMX 3ada4  |speed, and resource consumption
Bonoaitn metogmkamu Bu60 auioHasIbHMX . .
Al A . p’y pau To master the methods for selecting rational
MeToAiB Ta a/IrOpMTMiB po3B’A3aHHA - .
e methods and algorithms for solving
PH |MaTeMaTM4HMX 3a4a4 onTUMIi3aLil, . A
. < mathematical problems of optimization,
10 |pocniaxKeHHA onepaulin, onTUMasibHOro

KepyBaHHSA i NPUMHATTA pilleHb, aHanisy
AaHMX

operations research, optimal control and
decision-making, data analysis
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BMmiT 3acTocoByBaTH CydacHi TexHonorii
nporpamMyBaHHA Ta pO3pOOaAEHHA

To be able to apply modern technologies of

PH .. programming and software development,
MporpamMHoro 3abesne4vyeHHs, NpPorpamHoi - . .
11 - - software implementation of numerical and
peanisauyii YMCesIbHUX i CUMBOJIBHMUX - ;
. symbolic algorithms
a/IroprUTMiB
Po3B’a3yBaT OKpeMmi iHKeHepHi 3agadi Ta/abo |To solve specific engineering problems and/or
PH (3apayi, W0 BUHMKAOTb NMPpUHAMMHI B OAHiM problems arising in at least one subject
12 |npeameTHiM ranysi: B couionorii, ekoHoMmiuli, |domain: sociology, economics, ecology, and
eKoJiorii Ta MeauLUUHi medicine
Br1KopucTOBYBaTU B MPaKTUYHiM po6oTi s
PHCTOBYB: PaKT P To use specialized software products and
PH |cnewuianizoBaHi nporpaMHi NnpogyKTH Ta . .
- , . computer mathematics software systems in
13 |nporpamHi cMcTeMU KOMN’ KOTEPHOI .
practical work
MaTeMaTUKM
PH |BnaBnATU 34aTHICTb 40 CaMOHaB4YaHHA Ta To demonstrate the ability for self-learning
14 |[npoaoB)KeHHA NpodeciiHOro po3BMUTKY and professional development
YMiTH opraHisyBaTtH BalaCcHy AiANbHICTb Ta . . S
PH op,epmyI;aTM p);3yanaT y gailmax To be able to organize one's own activities and
15 to achieve results within a limited time frame
0O6MeXKeHOoro 4acy
€MOHCTpPYBaTHU HAaBUYKM B3AaEMOAIT 3 iHLUMMM s . .
')£1|'I0p,le4 p;MiHHH NpaLIoBaTH B chtmaHm To demonstrate skills in interacting with other
PH g P . ’ people, ability to work in a team, to manage
YAPaBAATHU CKNAAJHOI TEXHiIYHOO abo . . e
16 -v : : complex technical or professional activities or
npodeciHoo AiANbHICTIO Y4 NPOEKTAMMU B . . - . .
.. . .o projects in the field of information technology
ranysi iHpopmMaLiMHUX TEXHONOriN
YMiTH 3giMcHIOBaTH 36ip, onpautoBaHHs
134 P, onpau . . |To be able to collect, process, analyze, and
PH |aHani3, cuctemMaTm3aLito HayKOBO-TEXHIYHOI . . e .
- systematize scientific and technical
17 |indopmauii, yHMKa4m rnpm ubomy - - < L
. .. . information, avoiding academic dishonesty
aKkagemiyHoiT Hego06poYecHOCTI
PH EdekTHUBHO cninKkyBaTuUcA 3 NMTaHb To effectively communicate on issues of
18 iHdopmauii, iger, npobaem Ta piweHb 3i information, ideas, problems, and solutions
cneyianictaMum Ta CycniJIibCTBOM 3arasiom with specialists and society at large
36upaTtu Ta iHTepnpeTyBaTH BignoBiaHi gaHi M .
P PrpeTyR A ARl A To collect and interpret relevant data, to
aHanisyBaTM CKNA4HOCTI B MeXKaX CBOEI .- - .
PH TS . analyze complexities within one's
cneuianisauyii 4n1A JOHECEHHA cyaXeHb, fKi e s .
19 Bi46MBAIOTL BiANOBIAHI COLIAaNbHI Ta ETHMYHI specialization in order to convey judgments
that reflect relevant social and ethical issues
npo6siemu
JeMoHCcTpyBaTH HaBUYKM NpodeciHoro To demonstrate skills in professional
PH |cninkyBaHHA, BKJ/IlOYaKO4YM YCHY Ta NTMCbMOBY  [communication, including oral and written
20 |KOMYHiKaLilo yKpaiHCbKOIO MOBOIO Ta communication in Ukrainian and at least one
npuHaMMHi ogHieto 3 odiyiHMx moe EC of the official languages of the EU
PH Bmitn dopmyntoBatH Ta po3B’A3yBaTv 3agadvi |To formulate and solve data analysis and basic
21 aHanisy gaHmx i 6a3o0Bi 3aga4i MalWMHHOIO machine learning problems.**
HaB4YaHHA
BosiogiTt OCHOBHMMM MPpUHLMMNAMMU Ta . L
PH A prrt To master the basic principles and methods of
MeToZaMM NnobyaoBu 6a3 gaHuUX Ta . . .
22 |. .o database and information system design
iHpopMaLinHUX cUCTEM
PH Bmitn dopmyntoBatH Ta po3B’Aa3yBaTv 3agadi |To formulate and solve problems in particle

23

3 AMHaMiKU MaTepiasibHOT TOYKM.

dynamics.**
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8 - PecypcHe 3a6e3ne4yeHHA peanisauii nporpamMmm / Resource provision for programme
implementation

KagpoBe 3a6e3n

e4dyeHHsa / Staffing

BignosigHO A0 KaapOBUX BMMOI LWOA0
3a6e3ne4yeHHA NPoBaKEHHSA OCBiTHLOT
AianbHoCTi Ana BignosigHoro piBHA BO,
3aTBepaxeHux MNoctaHoBoto KabiHeTy MiHicTpiB
Ykpainu Big 30.12.2015 p. Ne 1187 B UMHHIN

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.

MaTepianibHO-TexHiYHe 3a6e3ne4yeHHA / Material-technical support

BignoBigHO A0 TEXHONOMYHMX BUMOI LLOAO
mMaTepiasibHO-TEXHIYHOro 3abe3neYyeHHs
OCBiTHbLOT AiANbHOCTI BignosigHoro pisHa BO,
3arBepaxeHmnx NMoctaHoBoto KabiHeTy MiHicTpiB
YKkpainu Big 30.12.2015 p. Ne 1187 B UMHHIN
peaakuii.

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.

IHpopMauiiHe Ta HaB4YaJsIbHO-MeToguuHe 3a6e3nedveHHsA / Information and methodical support of the

education

al process

BignoBigHO A0 TEXHONOMYHMX BUMOT LLOAO
HaB4YaJIbHO-MeToAMYHOro Ta iHpopmauirHoro
3abe3ne4dyeHHs OCBiTHbOT AiA/IbHOCTI
BignosigHoro piBHA BO (goaatok 5 go
JliueH3iMHKMX YMOB), 3aTBepArKeHnx MocTaHOoBO
KabiHeTy MiHicTpiB YKpainu Big 30.12.2015 p. Ne
1187 B YMHHiM peaakuii.

KopuctyBaHHA HaykoBoO-TexHi4YHOO 6i61ioTEKOIO
KMl im. Iropa 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 - AKkageMiyHa MOGisIbH

ictb / Academic mobility

HauioHanbHa KpeagntHa Mo6inb

HicTb / National credit mobility

Y4yacTb CTYAEHTIB Yy NMporpamMax akagemivyHoi
MOBGi/IbHOCTi, MOX/IMBICTb YKNAAEHHSA yroZ npo
akageMiyHy Mo6i/IbHIiCTb.

Student participation in academic mobility
programs, possibility of concluding agreements
on academic mobility.

MixkHapoaHa KpeaMTHa MoOGinbHicTb / International credit mobility

MOXNMBICTb YKNaAeHHA yro rnpo MiXkHapoaHy
aKageMiydHy MO6isIbHICTb, Npo TpuBasi
MiXKHapOAHiI NPOEKTMU.

Possibility of concluding agreements on
international academic mobility, on long-term
international projects.

HaB4aHHA iHO3eMHMX 3806yBa4viB BO / Study of Foreign applicants of HE

HaBuaHHA iHO3eMHMX 3406yBadviB BO, skKi
onaHoByoTb Oll 3a NnporpamamMu MixkKHapoAHOT
aKageMmiyHoT MO6iNIbHOCTi, HAaBYaHHA MOXe
NMPOBOAMUTUCH aHIJTIMCbKO abo YKpaiHCbKOLO
MOBOI0, 32 YMOBM BOJIOAIHHA 306yBayemM MOBOIO
HaBYaHHA Ha piBHi He HuMXK4e 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.
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2. NEPEJIIK KOMMOHEHTIB OCBITHbOI MPOrPAMU / COMPONENTS of EDUCATIONAL

PROGRAMME
Kpeauria niA(?;/(:AiAgaoro
Kog/Code OcBiTHi KOMNOHeHTH nporpam/Components EKTCél?tCTS koHTpoito / Final
credits control form
HOPMATMUBHI ocBiTHi KomnoHeHTU/Required (standard) components
O60B’A3KOBi KOMMOHEHTH UMKy 3arasbHoi nigrotoBkun/ General training cycle
3001 pra:fHFbKa MoOBa 3a r]pod)ecMHMM CNpAMYBaHHAM / 2.0 Sanik / Final test
Ukrainian for Professional Purposes
IcTopia Hayku i TexHiku / . -
3002 History of Science and Technology 2.0 3anik / Final test
OCHOBM 340pOBOro CNocoby XMUTTA / . -
3003 Fundamentals of Healthy Lifestyle 3.0 3anik / Final test
30 04 MpakTUYHUI KypcC iHO3eMHOT MOBM /
Practical Foreign Language Course
30 04.1 MpaKkTUYHKUI Kypc iHO3emMHOoi mMoBM. YacTuHa 1 / Foreign Language. Part | 3.0 3anik / Final test
30 04.2 MpaKkTUYHKUI Kypc iHO3emHOoi mMoBM. YacTuHa 2 / Foreign Language. Part I 3.0 3anik / Final test
3005 |OcHoBM exoHomikn / 2.0 3anik / Final test
Fundamentals of Economics
30 06 BX/A Ta umBinbHWKM 3axmcT / 2.0 3anik / Final test
MpaKTUYHUM KypC iHO3e@MHOT MOBM NMpodeciiMHOro cnpAMyBaHHs /
3007 . -
Foreign Language for Professional Purposes
30 07.1 npaK.TM“IHMM KypC iHO3e@MHOT MOBM npodecinHoro cnpamysaHHA. YactuHa 1 / 3.0 3anik / Final test
Foreign Language for Professional Purposes. Part |
30 07.2 npaK.TM‘-IHMM KypC 1HO3EMHOT MOBM npodecinHoro cnpAmMyBaHHA. YactuHa 2 / 3.0 ExsameH / Exam
Foreign Language for Professional Purposes. Part Il
dinocodcbKi OCHOBM HayKOBOro nisHaHHA / . -
3008 Philosophical Foundations of Scientific Knowledge 2.0 3anik / Final test
3009 |Hdopmauivina besnexa / 2.0 3anik / Final test
Information Security
060B’A3KOBI KOMMOHEHTU UMKy npodeciiHoi nigrotoBkM /Professional training cycle
MaTtemaTuyHUi aHanis /
no o1 Mathematical Analysis
rno oi.1 MatemaTuuHMi aHanis. YactmHa 1 / Mathematical Analysis. Part 1 7.0 Ek3ameH / Exam
o 01.2 MatemaTuyHMIi aHanis. YactmHa 2 / Mathematical Analysis. Part 2 6.0 Ek3ameH / Exam
ro 01.3 MaTemaTnuHMI aHanis. YactuHa 3 / Mathematical Analysis. Part 3 6.0 Exk3ameH / Exam
Anre6pa i reometpia /
hno oz Algebra and Geometry
o 02.1 Anre6pa i reomeTpia. YactuHa 1 / Algebra and Geometry. Part 1 5.0 Ek3ameH / Exam
10 02.2 Anre6pa i reomeTpia. YactuHa 2 / Algebra and Geometry. Part 2 5.0 Ek3ameH / Exam
110 03 I'IporpamygaHHﬂ /
Programming
o 03.1 MNMporpamMyBaHHA. YacTtnHa 1 / Programming. Part 1 8.0 3anik / Final test
10 03.2 MNporpaMyBaHHA. YacTuHa 2 / Programming. Part 2 4.0 3anik / Final test
10 04 ﬂporpaMygaHHﬂ. Kypcosa.po6ora / 1.0 3anik / Final test
Programming. Course Project
10 05 AleTEKTypa 06‘-II/IC}1}OBa.I1bHVIX cuctem / 4.0 3anik / Final test
Architecture of Computing Systems
KpUTHMYHE MUCNIEHHS Ta MPUMHATTA pilleHb / . X
no 06 Critical Thinking and Decision Making 4.0 3anik / Final test
o oz AncKpeTHa Matematka / 8.0 Ek3ameH / Exam
Discrete Mathematics '
ANropuTMM Ta CTPYKTYpPM AaHMUX / . .
o os Algorithms and Data Structures 4.0 3anik / Final test
MaTtemaTmyHa forika Ta Teopia aJropmtmise / . -
o 09 Mathematical Logic and Algorithm Theory 2.0 3anik / Final test
Teopis MMoBipHoCTel /
ro 10 Probability Theory 6.0 Exk3ameH / Exam
rno 11 Avdbepenuiannhi piHAHKa / 9.0 Exk3ameH / Exam
Differential Equations )
MaTtemaTuyHa cTaTUcTUKa /
no 12 Mathematical Statistics 6.0 Exsamen / Exam
BcTtyn Ao 6a3 aaHux Ta iHdopmauinHux cuctem / . .
o 13 Introduction to Databases and Information Systems 4.0 3anik / Final test
1o 14 ba3u gaHmx Ta iHpopMaLinHi cuctemn / 4.0 3anik / Final test

Databases and Information Systems
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- ®opma
Kpeauris niaCyMKOBOro
Koa/Code OcBiTHi KOMNOHeHTH nporpam/Components EKTC(/jI.-ZtCTS koHTpoito / Final
creaits control form
basu aaHux Ta iHdbopmauirHi cuctemmn. Kypcosa po6oTta / . .
no 15 Databases and Information Systems. Academic Year Paper 1.0 3anik / Final test
JocnigKeHHs onepauin Ta MetToam ontumisauii /
no 16 Operations Research and Methods of Optimisation 6.0 Exzamen / Bxam
YucenbHi metoan /
rno 17 Numerical Methods 6.0 Ek3ameH / Exam
OCHOBM KlaCUYHOT isnKM / . .
f10 18 ¢ ndamentals of Classical Physics 4.0 3anik / Final test
rno 19 AHanis ,anv!x/ 5.0 Exk3ameH / Exam
Data Analysis
OCHOBM MaLUMHHOro HaBYaHHA /
1o 20 Fundamentals of Machine Learning 2.0 Eksamer / Exam
MartemaTnyHe mofenoBaHHA /
1o 21 Mathematical Modelling 6.0 Eksamer / Bxam
MartemaTnyHe mofentoBaHHA. Kypcosa po6oTa / . -
no 22 Mathematical Modelling. Academic Year Paper 1.0 3aik / Final test
ANropuTMHM i cMCTeMM KomMN'loTepHOT MateMaTukK. YactmHa 1. MaTemaTtmyHi anroputmmn /
no 23 Algorithms and Systems of Computer Mathematics. Part 1. Mathematical Algorithms 4.0 Eksamen / Exam
ANropuTMM i CUCTEMM KOMN’IOTEPHOT MaTeMaTUKKM. YacTmHa 2. MNporpamHi 3acobu /
no z4 Algorithms and Systems of Computer Mathematics. Part 2. Software Tools 7.0 Eksamen / Exam
MepeaannnomHa npakTuka / . .
rno 25 Pre-diploma Practice 6.0 3anik / Final test
AnnnomHe NpoeKkTyBaHHA /
o 26 Bachelor Thesis 6.0 3axuct / Defence
BUBIPKOBI ocBiTHi KomnoHeHTH/Elective components
Bu6ipkoBi KOMMNOHEHTM LUMKAY 3arajbHoi nigrotoBkM/General training cycle
OcBiTHiM KOMMNOHeHT 1 3Y-Katasnory / . -
3B 01 Educational Component 1 from GU-Catalogue 2.0 3anik / Final test
OcBiTHiM KOMMNoOHeHT 2 3Y-KaTanory / . .
3B 02 Educational Component 2 from GU-Catalogue 2.0 3anik / Final test
B16ipKoBi KOMMNOHEHTU UMKy NpodecirHoi nigrotoBku/Professional training cycle
OcBiTHiM KoMnoHeHT 1 3 ®-Kartanory / . -
f1B 01 Educational Component 1 from P-Catalogue 4.0 3anik / Final test
OcBiTHiM KoMnoHeHT 2 3 ®-Kartanory / . .
116 02 Educational Component 2 from P-Catalogue 4.0 3anik / Final test
OcBiTHiM KoMnoHeHT 3 3 ®-Kartanory / . .
118 03 Educational Component 3 from P-Catalogue 4.0 3anik / Final test
OCBiTHiM KOMMoHeHT 4 3 ®-KaTtanory / . .
16 04 Educational Component 4 from P-Catalogue 4.0 3aik / Final test
OcCBiTHiM KoMMoHeHT 5 3 ®-KaTtanory / . .
I16 05 Educational Component 5 from P-Catalogue 4.0 3anik / Final test
OcBiTHiM KOMNoHeHT 6 3 ®-KaTtanory / . .
116 06 Educational Component 6 from P-Catalogue 4.0 3aik / Final test
OCBiTHiM KoMnoHeHT 7 3 ®-KaTtanory / . .
1B 07 Educational Component 7 from P-Catalogue 4.0 3anik / Final test
OcBiTHiM KoMnoHeHT 8 3 ®-KaTtanory / . .
I8 08 Educational Component 8 from P-Catalogue 4.0 3anik / Final test
OcBiTHi¥ KOMMOHeHT 9 3 ®-KaTanory / . -
16 09 Educational Component 9 from P-Catalogue 4.0 3anik / Final test
OcBiTHil KomnoHeHT 10 3 ®-Kartanory / . -
fg 10 Educational Component 10 from P-Catalogue 4.0 3anik / Final test
OcBiTHiM KOMNoHeHT 11 3 ®-KaTtanory / . -
LRl Educational Component 11 from P-Catalogue 4.0 3anik / Final test
OCBiTHiM KOMMNOHEHT 12 3 ®-Karanory / . X
LERr Educational Component 12 from P-Catalogue 4.0 3anik / Final test
OcBiTHiIM KoMnoHeHT 13 3 ®-Karanory / . -
MB 13 Educational Component 13 from P-Catalogue 4.0 SRR L
OcBiTHiM KOMMoHeHT 14 3 ®-Katanory / . -
1B 14 Educational Component 14 from P-Catalogue 4.0 3anik / Final test
3arasibHuit 06cAr 060B’A3KOBUX KOMMOHeHTiB / Total volume of the required 180
components:
3arasnbHui o6csar BMGipKOBUX KoMnoHeHTiB / Total volume of the elective components: 60
O6cAr ocBiTHIX KOMMOHEHTIB, WO 3a6e3nevyoTb 3406yTTS KOMNETEHTHOCTEN
BM3HaYeHMX CTaHAApTOM BMLLOT ocBiTK / Total volume of the educational components 180
aimed at acquisition of competencies specified in the Higher Education Standard:
3ATAJIBHUM OBCAr OCBITHLOI MPOTPAMM / TOTAL VOLUME OF THE EDUCATIONAL
PROGRAMME 240




19/25

3. CTPYKTYPHO-/IOMNYHA CXEMA OCBITHbOI MPOrPAMU / STRUCTURAL-AND-LOGICAL
SCHEME OF THE EDUCATIONAL PROGRAMME
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4. DOPMA ATECTALJII 340B6YBAYIB BMLLOI OCBITU / THE FORM OF ATTESTATION FOR
DEGREE PURSUERS

ATtecTauia 3406yBa4iB BMLOT OCBiTH 3a OCBiTHbOI Nporpamoto crneuianbHocTi 113 MNMpuknagHa
MaTemMaTMKa npoBoAuTbCA Y hopMi 3axmcTy KBanidikauirMHoi 6akanaBpcbkoi po6oTH Ta
3aBEPLUYETLCA BUAAYEID JOKYMEHTA BCTAHOBJIEHOIO 3pa3Ka Mpo NPUCYAXKEHHS MOMY CTYMeHs
6akanaBpa 3 NPUCBOEHHAM KBaslidiKalil «bakanaBp 3 NpuMK/IagHOT MaTeMaTMKU>» 3@ OCBIiTHbO-
npodecirHoto nporpamoto «HayKa npo gaHi Ta MateMaTtU4yHE MOZE/IIOBAHHSA .

ATecTauia 3aiMcHoeTbCa BigKpuTo i ny6aivyHo. KBanidikauilHi 6akanaBpcbKi po60oTH NnepesipAalTbCA
Ha O3HaKM NOPYLUEHHA akageMidHOT Jo6poYeCcHOCTi Ta Nic/s1a 3axXMCTy Ny6/IiKyloTbCA B perno3mTopii
HTbB YHiBepcuTeTy An14 BiAbHOro gocTyny.

Certification of students in the educational programme majoring in 113 Applied Mathematics is
carried out in the form of defense of the qualification bachelor's thesis and is completed by issuing a
document of the established form on awarding them a bachelor's degree with the "Bachelor of
Applied Mathematics” qualification in the "Data Science and Mathematical Modeling” educational
and professional program.

Certification is carried out openly and publicly. Qualification bachelor's theses are 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 BIAMNOBIAHOCTI MPOrPAMHUX KOMANETEHTHOCTEM KOMMOHEHTAM
OCBITHbOI MPOrPAMU / COMPLIANCE MATRIX OF PROGRAMME COMPETENCIES WITH
PROGRAMME COMPONENTS

30|30|30|30|30(30|30(30|30|3M1|rMo (o |rno|ro (o |ro|ro (r1o |10 |10 |10 |10 |10 |10 |10 (10 |10 |10 {10 |10 |10 {10 |10 {10 |10 |10 {10 (10 {10 {10 (10

01|02 (03|04 (05|06 |07 |08 |09 (01 (01 |02 |03 (04 |05 |06 (07 |08 |09 (10 |11 |12 |13 |14 |15 |16 |17 (18 |19 |20 [21 |22 |23 [24 |25 |26 |27 |28 29 [30 B1
X| X X X
X|X|X X X|X X
X
X [X|X X | X
X X X|X
X X X X
X|X X |[X X|X|X|[X
X X
X X| X X X |[X X|X|X X
X X
X
X
X X
X| X X X
X X

X
X | X X
X X
X|X|[X X
X
X X
X X X | X
X
X
X | X
X X X|X|[X X
X X | X
X
X X X
X| X X
X | X X | X




22/25




23/25

6. MATPMLA 3ABE3NEYEHHA NPOIrPAMHUX PE3YJ/IbTATIB HABYAHHA BIANMOBIAHUMU
KOMMNOHEHTAMM OCBITHbOI MPOrPAMU / COMPLIANCE MATRIX OF PROGRAMME
LEARNING OUTCOMES WITH PROGRAMME COMPONENTS

30|30|30|30]30|30|30|30|30|3r1|rio|rio|ro|rio|rno\|rno\|rno\no\rno\rno\ro{rno\rno\rio|rio|rno | o\ rno\|rno|rno\|rno\rno\rno\(rno(rno\rno\rno|rno\rno\rno\rno
01102|03 (0410506 |07|108|09|01|01 |02 |03 |04 |05 |06 |07 |08 |09 |10 |11 |12 |13 |14 15|16 |17 |18 |19 |20 |21 (22 |23 |24 |25 |26 |27 |28 |29 |30 |31
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