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NMPEAMBYJIA/PREAMBLE

PO3POBJIEHO/ELABORATED:

KepiBHuK rpynn/Team leader:

TpeTuHuK BioneTta BikeHTiiBHa, KaHAMAAT Pi3nMKO-MaTeEMATUYHMX HAYK, AOLEHT, AOUEHT Kadeapu npmKkaagHoi
matemaTtmku/Violeta TRETYNYK, PhD, Associate Professor, Associate Professor of the Applied Mathematics
Department.

Ynenun rpynm/Team members:

YepToB Oner PoMaHOBUY, AOKTOP TEXHIYHMX HayK, Npodecop, 3aBigyBay kKadenpu NnprvKIagHoT
matematmnkun/Oleg CHERTOV, ScD, Professor, Head of the Applied Mathematics Department.

TaBpoB AaHuno tOpiltoBUY, KaHAMAAT TEXHIYHMX HayK, JOLEHT, AOLUEHT Kadeapr NpuKkiagHoi
matematmku/Danylo TAVROV, PhD, Associate Professor, Associate Professor of the Applied Mathematics
Department.

Cupota Ceprin BikTopoBUY, KaHAMAAT TEXHIYHMX HAyK, JOLUEHT, AOLUEHT KadeapH NpUKIaAHOI

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

noroa>eEHO/AGREED:

HaykoBo-meToamuHa KoMmicia yHiBepcuTeTy 3i cneudianbHocTi 113 NpuknagHa matematuka/ The Scientific and
Methodological Commission of the University on speciality 113 Applied Mathematics

(npotokon/ minutes of meeting Ne Big/ of 20 )

Fonosa HMKY-113/ Chairman of the SMCU-113

Muxarino CABYYK/ Mykhailo SAVCHUK

MeTtogmuHa paga Kl im. Iropa Cikopcbkoro/ The Methodological Council of Igor Sikorsky Kyiv Polytechnic
Institute

(npoTtokon/ minutes of meeting Ne Big/ of 20 )

Fonosa MetognyHoi pagu/ Chairman of the Methodological Council

Anatonit MEJIbBHUMYEHKO/ Anatolii MELNYCHENKO
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BPAXOBAHO/CONSIDERED:
BpaxoBaHo:

e 3ayBa)keHHA Ta npono3uuii FTEP HA3ABO, oTprmaHi nig yac akpeamTtauii oCBiTHbOT Nporpamu, 4o OnNmcy
OCBiTHbOT NpOrpamMu Ta Nepeniky ocBiTHiX KOMMNOHEHT;
® nosioxkeHHA Haka3sy KIl im. Iropa Cikopcbkoro NeHO/1/263/24 Bip 08.04.2024 «[po opraHisauito Ta
NnJ1aHyBaHHA OCBiTHbOro npouecy Ha 2024-2025 HaBYaNbHUM Pik»;
® 3ayBaykeHHsA Ta Npono3uuii cTerkxonaepis:
o CiHiumH Irop MeTpoBuy, gUpPEKTOP IHCTUTYTY NporpamMHmMx cuctem HAHY, AOKTOp TEXHIYHMX HayK;
o [leMyeHKo HOpit BosioAMMUMPOBUY, CTapLUMi JOCNigHUK YHiBepcuTeTy AMcTepaama (HigepnaHam);
o IcaeB Irop OneKkcaHApOBUY, BUKOHaBUYMIA aupekTop TOB «IHTEJIA-IOKPEMH»;
o AnekcaHgpoBa Mapraputa BonogmmumpiBHa, BMINYCKHMUA 6aKanaBpaTy Ta Marictpatypum Kadpegpm
NpUKNagHOT MaTEMATHMKM 3a criedianbHicTio 113 MpuKnagHa MaTemMaTrKa, NpUKAaAHUA AOCAIAHUK
Amazon Luxembourg (/Tlokcembypr);
© Masypuk PomaH BosiogmmnpoBuy, acnipaHT Kadeapm NpmMKIagHOT MaTeMaTMKM 3a crieyia/ibHicTio
113 MNMpuKknagHa MaTemMaTuka.

The following has been taken into account:

e 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;

e provisions of Order No. HO//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";

e comments and suggestions from stakeholders:

o lgor Sinitsyn, Director of the Institute of Software Systems of the National Academy of Sciences of
Ukraine, Doctor of Technical Sciences;

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

o lgor Isaiev, executive director of INTELA UKRAINE LLC;

o 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);

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

EBontoyia OMN/Evolution of the EP

Ha kadeapi npuknagHoi matemaTtmku Kl iMm. Iropa CikopcbKoro 3 1973 p. rotytoTb paxiByis 3 npMKaagHo1
MaTeMaTUKM, Lo MOEAHYIOTb Y CO6i K I'PYHTOBHI 3HAHHSA MaTeMaTMKM i CTaTUCTUKMU, TaK i HAaBMUKU
npodecitHoro po3po6sieHHA NporpaMHoro 3a6esneyeHHs. Niarotoska daxiBuiB i3 «Hayku npo gaHi» («Data
Science») cTaptyBana Ha Kadeapiy 2016 p. Bneplue cepef YKpaiHCbKMX yHiBEpCUTETIB.

Mepwy peaakuito ocBiTHLOT Nporpamu 6ys10 BBegeHO B agito y 2018 p. Y HacTynHMX pejgakuiax 6ysio BpaxoBaHo
TaKi 3MiHU:

e yv 2020 p. 3p06/21€HO 060B'A3KOBUMMU AUCLMIMIHM, AKiI MalOTb (POPMyBaTHM KOMMNETEHTHOCTI, nepegbayveHi
CraHgapToMm BMLWOT oCcBiTU 3a cneuianbHicTio 113 lNpuKnagHa MaTtemMaTmKa;

e y 2021 p. BHECEHO 3MiHM Ta AOMOBHEHHA LWWIAXOM PO3LLUMPEHHSA NPOrpaMn HOBUMM AUUMNNTHAMMU, WO
$hopMyIOTb KOMNETEHTHOCTI, NOB'A3aHi 3 MAalULMHHMM HaBYaHHAM, BpaxoBaHi 3MiHU B nepeniky
HOPMAaTUBHUX AUCLUMMAIH colioryMmaHiTapHOro Hanpsamy;

e y 2022 p. pogaHo HoBy 060B'A3koBYy OK «AHani3 gaHUX>» AK KJOYOBY A5 AAaHOT OCBiTHbOT NpOrpamu;

e v 2024 p.:

© AoaaHo HoBy 060B'A3K0BY OK «KpUTHMUYHE MUC/IEHHS Ta NPUMHATTA pilleHb» 06CAromM 4 KpeauTr
(npono3uuii FTEP HA3ABO);

© y nepeniky 3araJibHMX KoMneTeHTHocTer aogaHo 3K 16 (Haka3z MOH YkpaiHu Ne 441 Big 03 KBiTHSA
2024 poky «lpo BHeceHHs 3MiH 10 MeToaAUMYHMX peKOMeHaliM o040 po3pobieHHsa cTaHAapTiB
BMLLOT OCBiTU>);

o rapmoHizoBaHo nepenik OK 3 Bumoramm EDISON Data Science Framework Ta 3rigHo 3
pekomeHaauiammn «Computing Competencies for Undergraduate Data Science Curricula» Acouiauii
004YMCIIOBaAJIBHOT TEeXHiIKM (Association of Computing Machinery, CLLUA) (npono3suuin
cTelnKkxonaepis).
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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:

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

e 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 normative socio-humanitarian
courses were taken into account;

e in 2022, a new mandatory educational component, "Data Analysis,"” was added as a key component of
this educational programme;

e in 2024:

o the new required educational component "Critical Thinking and Decision Making" of 4 credits was
added (recommendation of the Sectoral Expert Council of the National Agency for Higher
Education Quality Assurance);

o in the list of general competencies, 3K 16 was added, (Order No. 441 of the Ministry of Education
and Science of Ukraine dated April 3, 2024, "On Amendments to the Methodological
Recommendations for the Development of Higher Education Standards");

o the list of educational components was harmonized with the requirements of the EDISON Data
Science Framework and in accordance with the recommendations of the "Computing
Competencies for Undergraduate Data Science Curricula” (Association of Computing Machinery,
USA) (recommendation of the stakeholders).
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1. MPO®I1/Ib OCBITHbOI MPOrPAMU/ EDUCATIONAL PROGRAMME PROFILE

1 - 3arasnbHa iHpopMmauia/General information

NMoBHa Ha3ea 3BO Ta HaB4YasIbHOro
nigpo3ainy/Full name of Higher education
institution and faculty/institute

HauioHanbHUIM TEXHIYHUM
YHiBEpPCUTET YKpaiHHU
«KHIBCbKMIM NONITEXHIYHMM
iHCTUTYT iMeHi Iropsa
Cikopcbkoro», ®akynbTet
NpUKAaAHOT MaTeMaTUKU

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

CTyniHb BMLWOT OCBiTU Ta Ha3Ba
kBanicikauii/Higher education degree and
qualification title

CtyniHb 6akanaspa
bakanasp 3 npuknagHoi
MaTeMaTUKM

Bachelor Degree
Bachelor of Applied Mathematics

OdbiuirtHa HasBa OlN/Educational
programme official title

Hayka npo gaHi Ta
mMaTeMaTuyHe MoJe/ltoBaHHSA

Data Science and Mathematical
Modelling

Tun aunaomy Ta obcar OlN/Diploma type
and EP scope

Avnnom 6akanaepa, 240
KpeamtiB EKTC, TepMiH
HaB4YaHHA 3 poku 10 MicAauis

Bachelor diploma, 240 credits
ECTS, training period 3 years 10
months

HasaBHicTb akpegmTtauii/Prior accreditation

AkpeagmntoBaHo HA3ABO,
ceptudikaT 5482 Big
2023-07-07 givicHum go
2028-07-01

Accredited by NAQA, cetificate
No 5482 from 2023-07-07 valid
to 2028-07-01

LUmkn, piseHb BO/Education cycle, level of
HE

HPK Ykpainu - 6 piBeHb
QF-EHEA - nepwwmi umkn
EQF-LLL - 6 piBeHb

NQF of Ukraine - 6 level
QF-EHEA - 1 cycle
EQF-LLL - 6 level

NepeaymoBun/Prerequisites

HaaBHicTb NOBHOT 3arasibHO1

Complete general secondary

cepeHboi OCBiTH education
dopmn 3806yTTA oc_BlTM/ Forms of OuHa (aeHHa); full-time:
Education
MoBa(n) BMKngAaHHﬂ/.Language (s) of YkpaiHcbKa Ukrainian
instruction
IHTepHeT-aapeca po3sMmiwieHHa O /URL of |https://osvita.kpi.ua/113_OPPB_N o 3
the educational program DMM -

E .

2 - MeTa ocBiTHbOT nporpamu/Educational programme purpose

MigrotoBka daxiByiB, 34aTHMX BUpillyBaTHM CKAaAaHi
cneuianizoBaHi 3aga4i Ta NpakTU4YHi Npo6i1emu
NMpUKNAAHOT MaTEMaTUKM, 34iMCHIOBATU iHHOBaLiMHY
npodeciiHy AisNbHICTb A1 KOMMIEKCHOro
BMKOHAHHSA NPOEKTHO-TEXHOJION YHMX pO6iT,
noB’A3aHMX i3 MALULMHHMM HaBYaHHSAM,
iHTeNeKTya/ibHMM aHali30M JaHUX Ta MaTeEMATUYHUM
MoJenoBaHHAM 06’ €eKTiB, NnpoueciB i ABUL, Pi3HOT
npupoau, 3aiMcHioBaTH i 3a6e3nevyBaTtu
MIXXKYIbTYpPHY (paxoBy B3aEMoAilo NpeAcTaBHMKIB
HayKOBO-TEXHiIYHOT CNiZIbHOTU, CNPAMOBAaHY Ha
iHTerpauito yHiBEpCUTETCBbKOT OCBiTU B EBPONENCHKMIMA
OCBiTHbO-HAyKOBMI MPOCTip LWIAXOM
iHTepHauyioHani3auii OCBiTHbOro Npouecy B yMoBax
CTasloro iHHoBaLiMHOro HayKoBO-TEXHIYHOro
PO3BMTKY cycrnisibcTBa Ta (PopMyBaHHA BMCOKOT
aJanTUBHOCTI 3406yBayiB BMLOT OCBiTM B YyMOBax
TpaHchopMmauii pMHKY Npaui Yepes B3aemMozilo 3
po6oToAaBLAMM Ta THWMMMU 3aLiKaBJIEHUMU
CTOpPOHaMM.

MeTa oCBiTHbOT Nporpamu Bignosigae crparterii
po3BuTKy KII imeHi Iropa Cikopcbkoro 2020-2025
POKiB Wo40 OpMYyBaHHSA CYyCNi/IbCTBA MalGyTHLOIO
Ha 3acajax KoHuenuil ctasioro po3sBmTKY.

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 - XapakTepmncTuKa ocBiTHbO1 nporpamm/ Educational programme characteristics

NMpeamMeTHa o6aacTb/Subject area

06’ekm dissIbHOCMIi: MaTeMaTUYHi MeToau, Moaeni,
aAropuTMM Ta NporpamMmHe 3abesneyeHHs, Lo
NpU3HaYeHi gna JocniaKeHHA, aHanily, NpoeKTyBaHHA
npoueciB Ta CUCTEM B PiSHOMaHITHUXKOHKPETHMX
npeaAMeTHUX o6acTax.

lini Has4aHHA: nigrotoBKa ¢paxiBuiB, 34aTHUX:

e (hopmyoBaTH, po3B’A3yBaTU M y3arasibHIOBaTH
NpaKkTU4Hi 3a4a4i 3 BUKOPUCTAHHAM
dyHAaMeHTaIbHMX Ta cneuiaZlbHMX NpUKAAgHUX
MeToAiB MaTeMATUYHUX Ta KOMMN’IOTEPHMX HaykK,
HayKM Npo AaHi;

e po3B’si3yBaTU 3aja4di MaTeMaTMUHOro

MozeltoBaHHA npouecisB i ABMLLY B yMOBaXx
HEBM3HAYEHOCTi Ta HEMOBHOTHM iH(OpMaLii Wwoa0
dyHKUiOHYBaHHA CMCTEMM 06’ €KTIB;

e 6yayBaTH, AOCNiAXKYBATM Ta 3aCTOCOBYBAaTU
mMaTteMaTM4Hi MoAeni, Wo FPYHTYIOTbCA Ha AAaHMX TaHa
3HaHHAX, CTBOPIOBATH Ta €KCrnJlyaTyBaTH MporpamHe
3abe3nevyeHHsA.

Teopemud4Huli 3Micm npedMemHoi obacmi:
mMaTtemMaTuMyHi MeToaMm, Lo 3acTOCOBYKOTbCA B Hayui,
iHXXeHepii, 6i3Heci Ta NPOMMCNOBOCTI, aIFOPUTMHU i
nporpamMHi 3acobu ix peanisauii, cyqacHi meToam
LWITYYHOro iHTENEKTY.

Memodu, memoduKu ma mexHos102ii: NpUKNagHi
mMaTeMaTM4YHi MeToam Ta aNropuTMU; METOLMUKHU
BUpilWEHHA iHXEHEePHMX, HAYKOBMX, coLia/ibHO-
EeKOHOMIYHMX 3aZa4 3a 4ONOMOrol creLlianizoBaHux
nporpamMHmux 3aco6iB; iHdopmauirHi TexHonorii
npoBeAeHHA KOMM’ IOTEPHOro MoZe/Il0BaHHA Ta
064YMCNOBa/IbHOMO EKCMNEPUMEHTY, iIHTENEKTYaIbHOrO
aHanisy gaHux.

IHcmpymeHmu ma 06/1a0HaHHA: cneuianizoBaHi
nporpamMHi Ta nporpamHo-anapaTtHi 3acCobM M KOMIJIeKCH
ANA MoZentoBaHHS 06’€KTiB i cucTeM, KoM’ 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;

e 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 andsoftware for their
implementation, state-of-the-art artificial intelligence
methods.

Methods, methodologies, and technologies: applied
mathematical methods and algorithms; methodologies
for solving engineering, research, andsocioeconomic
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 objectsand
systems, computer and social networks.

OpieHTauia OlN/Aspect

OcBiTHbO-NpodeciiHa

| Educational and professional

OcHoBHM1IM doKyc OlN/Main focus

basoBui pokyc Ol - MaTemaTH4Hi Mogeni, MmeToaum,
aNropuTMM ANnA 3ajad, NoB'A3aHMX 3 HayKOolo NPo AaHi
Ta MarteMaTUYHUM i KOMN’IOTEPHUM MOAETIOBAHHSAM.

Ha gymKy *ypHany 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».
MornmbéneHe BUBYEHHA MaTeMaTUYHUX AMCUMNAIH nigyac
HaBYaHHA y 6akanaBpaTi J03BO/IAE HAOYTU Ta PO3BMUHYTH:
e HAaBUYKM KPUTUHHOIO, CUCTEMHOrO,
KOHUENTya/IbHOro Ta abCTPakTHOrO MUCJ/IEHHSA;

e YMiHHA aHanisyBaTu faHi, po3po6/1aTb aaroputmmTta
mozaesni MallMHHOro HaBYaHHA Ta LWTYYHOro iHTEeNeKTy
ANA po3B'A3aHHA Pi3HOMaHITHUX NPUKIAAHMX 3ajaud;

e YMiHHA aHanisyBaTtu Ta 6yagyBaTu Mmogeni
pi3HOMaHiITHMX ABML, Ta nNpoueciB 3aa0A iX
AOCNiAXKEHHS 3 BUKOPUCTAHHAM HaMCyYacHiWmx
mMaTeMaTHMUYHUX MeToZiB Ta iHdopMaLifMHUX
TexXHOJoriMn.

OzepraHuM 6a3mc A03BOJIAE HABYTU MMB0KUX 3HAHbL3
nporpamyBaHHs, po3po6sieHHA 6a3 AaHMX Ta
iHdopMaUiMHUX cUCTEM.

3aBAsAKM MOXKIMBOCTiI (POpMyBaHHA FHYYKOT
iHaAMBigyasibHOT TpaeKTopii HaBYaHHA 306yBadi BMLLOT
OCBiTM MalOTb MOXJ/IMBICTb OTPUMATM 3HAHHA 3iHLIMX
ranysei Hayku i TeXHiKU, 3aTpebyBaHMX Y Pi3HUX
cdhepax NoACbKOT AiANbHOCTI.

Knrw4osi cnosa: mateMaTU4Hi MeToau, a/irOPUTMM,
MoJAeslloBaHHA, NporpamyBaHHsA, aHani3 gaHMX Ta
HayKa npo JaHi, MalWlMHHEe HaBYaHHSA, WTYYHUM
iHTeNeKT.

The basic focus of the educational programme is
mathematical models, methods, algorithms for problems
related to data science and mathematicaland 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 ofscientific
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 databasesand
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.




7/18

Oco6nunsocTi

Ol/Features

YoMy X came npuksiagHa matematmka? Cnpasa B
TOMYy, LLO nMporpamicTiB 6araTto, i B YKpaiHi, i no
BCbOMY CBiTy. BUrpat KOHKYpeHTHY 60pOoTbby Ha
PUHKY npaui MOXHa Ti/IbKM 38 PaxyHOK IPYHTOBHOT
MaTeMaTHU4HOT Ta a/IrOPUTMIYHOT NiAroToBKM. Y He
npocTiwe ogep<aTu Ti Bigpa3y B yHiBepcuTeTi?
Oco6amBicTiO OCBiTHBOT NporpamMm «Hayka npo aaHi
Ta MaTeMaTMyHe MoJe/IloBaHHA» € Te, WO BOHA
NOEAHYE ANCUMIMJIIHM AK 3 HANMpPAMKY HayKM Npo AaHi i
LWITYYHOro iHTEeNIEeKTY, TakK i 3 6iNbl KAaCUYHOro
HaMNpsAMKY MaTEMATUYHOIO MOAEIIOBAHHS, AKMM
LO03BOJIAE AOCNiAXKYBATHU Pi3HOMAHITHI NpMpoAaHi Ta
TexHos1oriyHi npouecu. Take B3aEMOAOMOBHEHHSA €
CYTTEBOIO KOHKYPEHTHOIO NepeBaroro BUMNYCKHMKIB
Li€T OCBITHBOT NpOrpamu.

J10 OCBiTHBOIrO NMpoLecy pery/iipHO 3a/ly4aloTbCA
npodecioHann-NpPakTUKM Ta 3aKOpAoHHi daxiBui.
3aBAsAKM aKTMBHIM y4yacTi yHiBepcuTeTy B
eBponencbKin nporpami Erasmus+ cTyaeHTH
OCBiTHbOT Nporpamm «Hayka npo gaHi Ta
mMaTeMaTuyHe MOAE/IIOBaHHA>» MOXKYTb B PpaMKax
akageMiyHoT MO6i/IbHOCTi 0AMH ceMecTp NPOBYUTMUCA
B NAapTHEPCbKOMY YHiBEPCUTETI (KOXEH piK BOHMU
3MiHIOIOTbCSA).

3 2010 p. kKacdeapa € yneHom EBponemncbKoro
KOHcopLiyMy 3 iHAYyCTpia/ZIbHOT MaTeMaTUKU
(European Consortium for Mathematics in Industry).
CTyAEeHTM aKTMBHO 3a/1y4aloTbCA A0 MiXKHapOAHMX
HayKOBO-OCNiAHULBbKUX MPOEKTIB, B SKUX 6epe
y4yacTb Kadegpa NnpuKIagHOT MaTEMATHKM.

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 - NMpnpaaTHICTb BUNYCKHUKIB A0 NpaueBsialiTyBaHHA Ta nogasibworo HaB4aHHA/ Eligibility of
graduates for employment and further study

MpupaTtHicTb Ao npauesnawTtyBaHHA/Eligibility for employment

BignosigHo po Jep»aBHoro knacudikatopy
npodecin AK 003:2010, BUNYCKHUKU MOXKYTb
npautoBaTM Ha Nocajax, Wo BignosigalTb TaKMM
KnacrdikauiiHMM yrpynoBaHHAM:

3439 daxiBeupb (NpMKNagHa MaTeMaTuKa);

3121 daxiBeub 3 iHDOpMaLiIMHMX TEXHONOTIN.
BunyckHmKkm Ol MOXKyTb npautoBaTH aHasniTUKaMU
AaHux, paxiBuaMM 3 06pOBKU AaHMX, PO3POBHMKAMM
nporpaMHMx 3aco6iB, NPUKAALHUMMU MPOrpamicTamu,
KOHCY/IbTaHTaMM i3 3aCTOCYBaHHA MeToAiB
MaTeMaTUKM i CTaTUCTUKK ANA po3B’A3aHHSA
NMPUKNAgHMX 3aa4y LUMPOKOIro 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.

NMopanbwe HaB4aHHA/Further study

lMpoJoB}KeHHA OCBiTU 3a APYrMM (OCBIiTHBO-
HaAYKOBMM, OCBiTHbO-NpodeciMHMM) piBHEM BULLOT
OCBiTH; HABYTTA A0AATKOBMX KBasidikauii y cucTemi
nicnaaunIoMHOT OCBITH.

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 ouiHoBaHHA/Teaching and assessment

BuknapgaHHA Ta HaB4Y4aHHA/Teaching and studying

Mporpamoto nepeabavyeHo CTyAeHTOLEeHTpoBaHe
HaB4YaHHA. BUKagaHHA NPOBOAMTLCA Y TaKMX
dopmax: nekuii, NpakTM4Hi Ta ceMiHapcbKi 3aHATTA,
KOMIM’ IOTEPHi MPaKTUKYMM Ta JlabopaTopHi po6oTH
(inguBigyasibHi Ta y MasiMX rpynax); KypcoBi MpoeKTu
Ta po60TH; TEXHOJIOriA 3MillaHOro HaBYaHHA 3a
OKpPEMUMMU OCBITHIMM KOMMNOHEHTaMM; AOCAIAHMLbKI
MPaKTUKK; BUKOHAHHA AMMNJIOMHOT po60TH
(6aKkanaBpCbKOi AMNJIOMHOT pO60TH).

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.

OuiHoBaHHA/Assessment

OuiHIOBaHHSA 3HaHb CTYAEHTIB 34iMCHIOETBCSA Y
BianoBigHOCTI A0 M0O/I0}KEHHA NPO PEUTUHIOBY
CMCTeMY OLiHIOBaHHA pe3y/ibTaTiB HaBYaHHA

ctyaeHnTis Kl im. Iropa CikopcbKoro 3a ycimMa Bugamm

ayAUTOPHOI Ta No3aayAuTOpHOT po60TH (BXigHUM,
MOTOYHMM, KaNleHAAPHUM, NiZICYMKOBUIM KOHTPO/Ib):

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,

YCHi Ta MMCbMOBi eK3aMeHM, TECTYBaHHA, KOJIOKBiYMM
ToLlO.
OLHIOETLCA 3riAHO 3 KpUTEPIAMM, BU3HAYEHUX Y

PelTHMHroBiM cucTemi oliHIOBaHHA AaHOT AUCLMMAIHMA.

PiBeHb 3HaHb MO KOXHiM AMCUMMAIHT

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.

6 - NporpamMHi KomneTeHTHOCTiI/Programme competencies

IHTerpanbHa KomneTeHTHicTb/Integral competence

3paaTHiCTb po3B’A3yBaTM CKNaAHi cneyianizoBaHi 3agavi
Ta NPaKTU4YHi Npo6sIeMU NPUKNALHOT MAaTEMATHUKHK Y
npodecinHii aianbHocTi a6o y Npoueci HaB4YaHHSA, WO
nepea6ayae 3acToCyBaHHA MaTeMaTUYHUX Teopii Ta
MeToAiB i XapaKTepU3YETbCA KOMIJIEKCHICTIO 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.

3arasnbHi KomneteHTHOCTI (3K)/General competencies

3K 01 34aTHICTb y4YMTHCA i oBo1I0AiBAaTM CyHACHMMM Ability to learn and acquire state-of-the-art
3HaHHAMMU knowledge
3K 02 3paTHicTb 3acTocoByBaTH 3HAHHA Y NPaKTUHHNX Ability to apply knowledge in practical situations
CHUTyauyiax
3K 03| 3paTHicTb reHepyBaTH HOBi ifgeT (KpeaTUBHICTb) Ability to generate new ideas (creativity)
3K 04 34aTHICTb 6YTU KPUTUYHMM i CAMOKPUTUYHUM Ability to be critical and self-critical
3K 05 3pathicTe NPOBEAEHHA AOC/TIAKEHD Ha Ability to conduct research at an appropriate level
BignoBigHOMY piBHi
3K 06 3patHicTe Ao aGCTpaKCT::Tr;;MCHeHHH’ aHamsy Ta Ability for abstract thinking, analysis, and synthesis
3K 07 34aTHICTb 40 MOLWYKY, 06po6eHHA Ta aHanisy Ability to search for, process, and analyze
iHdopMaLii 3 pi3HUX axKepen information from various sources
3K 08 3HaHHA Ta po3yMiHHA NpeAMeTHOT obnacTi Ta Knowledge and understanding of the subject
pPO3yMiHHSA npodecitHoT AiasbHOCTI domain and understanding of professional activity
34aTHICTb cniZIkyBaTMCA 3 npeAcTaBHUMKaAMM THLWMX Ability to communicate with representatives of
3K 09 npodecirHmx rpyn pisHoro piBHA (3 ekcrnieptamu 3 | other professional groups at different levels (with
iHWMX ranysen 3HaHb/BUAIB EKOHOMIYHOT experts from other fields of knowledge/types of
AiANbHOCTI) economic activity)
3K 10 HaBW4YKM y BUKOpPUCTaHHi iHpopmMaLivHUX i Skills in using information and communication
KOMYHiKaUiMHUX TeXHOOr i technologies
3K 11| 3paTHiCcTb NpautoBaTM B MiXKHapOAHOMY KOHTEKCTIi Ability to work in an international context
3K 12 BusHayeHicTb i HanonernmeicTb WoOA0 Determination and perseverance in achieving set
nocTaB/IEHMX 3aBAaHb i B3ATMX 060B’ A3KiB tasks and fulfilling responsibilities
3K 13 HaBMYKM MirKOCOBUCTICHOT B3aEMOAiT Interpersonal skills
3paTHicTb peanisyBaTH CBOi NpaBa i 060B'A3KM AK Ability to exercise one's rights and fulfill one's
yJsieHa CycninbCTBa, YCBifAOMIIOBATH LiHHOCTI duties as a member of society, understand the
3K 14 rpoMaAHCbKOro (BiZIbHOro 4E€MOKPATHUYHOIo) values of a civil (free democratic) society and the
cycnisibCTBa Ta HEOGXiAHICTb MOro ctasioro necessity of its sustainable development, the
pPO3BMUTKY, BEPXOBEHCTBA NpaBa, nNpaB i cBo6os | supremacy of the law, and the rights and freedoms
MoAMHU 1 rpoMaaHMHa B YKpaiHi of the individual and citizen in Ukraine
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34aTHicTb 36epiraTm Ta NPUMHOXYBaTHU MOPaJibHi,
KY/IbTYpHi, HayKoBi LiHHOCTi i JOCArHEHHA
CycCninbCTBa Ha OCHOBi PO3yMiHHA icTopiT Ta

3aKOHOMipHOCTeM po3BUTKY NpeameTHol obnacTi, Ti

Ability to preserve and multiply moral, cultural, and
scientific values and achievements of society based
on understanding the history and patterns of
development of the subject domain, ts place in the

3K 15| Micus y 3arasibHii cMcTemMi 3HaHb Npo npupoay i general system of knowledge about nature and
CYCNiNbCTBO Ta Y PO3BUTKY CYCNiNbCTBa, TEXHIKM i society and in the development of society,
TEXHOJI0TiM, BUKOPUCTOBYBATU Pi3Hi BUAM Ta machines and technologies, to use various types
hopMH pyxoBOT aKTUMBHOCTI A4/1A aKTUBHOIO and forms of physical activity for active leisure and
BiANOYMHKY Ta BEAEHHSA 340POBOIro CNoCoO0Oy KMUTTA maintaining a healthy lifestyle
AiﬂS;ﬂ;;Z%ﬁ:a:;ﬁaJ:ns];u::;:n;iﬂzg::’ﬁ Thg ability tp make decisions and act in accordgnce
3K 16 KOPYNLLTT Ta 6y ab-AKMX THLIMX NPOABIB with the principle of zero toleran.ce for corruption
HeJ06POYECHOCTi and any other forms of dishonesty
®daxoBi komnetTeHTHocTi (PK)/Professional competencies
oK 34aTHiCTb BUKOPUCTOBYBATH M ajanTysaTu Ability to use and adapt mathematical theories,
01 MaTemMaTu4Hi Teopii, MeToam Ta NpMUOMM ANA methods, and techniques to prove mathematical
JOBeAEHHA MaTeMaTUYHUX TBEPAKEHDb i Teopem statements and theorems
@K | 3paTHiCTb BUKOHYBATU 3aBAaHHA, CPOPMYJIbOBaHi Ability to perform tasks formulated in
02 Yy MaTeMaTu4Hin dopmi mathematical form
3paTHiCTb 06MpaTH Ta 3aCTOCOBYBATH Ability to select and apply mathematical
OK MaTemMaTu4iHi MeToamn ANnsa po3B’A3aHHA methods for solving applied problems, modelling,
03 npUKAagHUX 3a4aYv, MoAeNIIOBaHHA, aHaslily, analysis, design, control, forecasting, decision-
NMPOEKTYBaHHA, KepyBaHHA, NPOrHO3yBaHHA, making
NMPUMHATTSA pilleHb
OK 34aTHICTb pO3po6/1STHU a/IFOPUTMU Ta CTPYKTYPH Ability to develop algorithms and data
04 JaHuX, NporpamMHi 3acobu Ta rnporpamHy structures, software tools, and software
JOKYMeHTaLilo documentation
OK 34aTHICTb NpoeKTyBaTU 6a3u JaHMX, Ability to design databases, information systems
05 iHdopMaLiMHi cMcTeMu Ta pecypcu and resources
3AaTHiCTb po3B’A3yBaTH nNpodeciiHi 3agadi 3a Ability to solve professional problems using
OK [OMOMOIrOl0 KOMMN’ IOTEPHOT TEXHIKM, computer equipment, computer networks and
06 KOMN’l0TEPHUX MepeXK Ta IHTepHeTy, B the Internet, in the environment of modern
cepefoBuULLi Cy4aCHMX onepauiMHMX CUCTEM, 3 operating systems, using standard office
BMKOPUCTAHHAM CTaHAAPTHMX 0diCcHUX AoAaTKiB applications
OK 34aTHiCTb eKcnlyaTyBaTH Ta 06C/lyroByBaTH Ability to operate and maintain software of
07 nporpamHe 3abesneyeHHA aBTOMaTU30BaHMX Ta automated and information systems for various
iHpopMaLiIMHMX CUCTEM Pi3HOrO NMpU3HAYEHHS purposes
DK 34aTHiICTb BUKOPUCTOBYBATM cy4vacHi TexHosorii | Ability to use modern programming and software
08 nporpamyBaHHA Ta TECTyBaHHA NPOrpamMHOro testing techniques
3abe3neyeHHs
3paTHiCTb 40 NpoBeZeHHA MaTeMaTHUYHOrO i Ability to perform mathematical and computer
OK KOMIM’IOTEPHOro MoZe/IloBaHHA, aHanily Ta modeling, analysis and processing of data,
09 06pPOBKU JaHMX, 0B6UUCIOBAJIBHOIO computational experiment, to solve formalized
eKCcnepuMeHTY, po3B’A3aHHA (pbopmasiisoBaHMX problems using specialized software tools
3aZlay 3a JOMOMOroK crnevyiasisoBaHMX
nporpamHux 3acobiB
OK 34aTHICTb CTBOPEHHA AOKYMEHTIB BcTaHoBNeHOT | Ability to create documents of defined structure,
10 3BiTHOCTi, BUKOPUCTAHHA HOPMaTUBHO-MPaBOBMX to use regulatory and legal documents
JOKYMEHTIB
3p4aTHICTb 4O opraHisauii po60THU KONEKTUBY Ability to organize the work of a team, make
bOK BUKOHABLiB, NPMMMaHHA AOLi/IbHMX Ta reasonable and economically justified
11 €KOHOMiYHO O6I'PYHTOBaHMX OpraHisauiMHux Ta organizational and managerial decisions, ensure
ynpaBAiHCbKMX pilleHb, 3abe3neyvyeHHsA safe working conditions
6e3neYyHmnx yMoB npawui
34aTHICTb A0 MOLWYKY, CUCTEMATUYHOIO BUBYEHHSA Ability to search, systematically study and
Ta aHanily HayKoBO-TeXHi4YHOT iHpopMmalii, analyze scientific and technical information,
OK BiTYM3HAHOIrO M 3aKOpAOHHOIO A0CBigy, domestic and foreign experience related to the
12 rNoB’A3aHOoro i3 3aCTOCyBaHHAM MaTeMaTUYHMX application of mathematical methods for
MeToaiB ANA AoCNiAXKeHHA pisHOMaHITHMX studying various processes, phenomena, and
npouecis, ABMLL Ta CUCTEM systems
34aTHICTb 3pO3yMiTHU NOCTAHOBKY 3aBAaHHA, Ability to understand the task formulated in the
DK cdhopMy/iboBaHy MOBOIO NEBHOT NpeAMETHOT language of a specific subject domain, search for
13 ranysi, sgiMicHoBaTH NowyK Ta 36ip HeO6XigHMX and collect the necessary initial data
BUXigHMX AAaHUX
3aaTHICTb ccpopMytoBaTU MaTeEMaTUYHY Ability to formulate a mathematical problem
DK MOCTaHOBKY 3aZadi, CnMparymcb Ha NOCTaHOBKY based on the formulation in the language of the
14 MOBOIO NpeaMeTHOT ranysi, Ta obupaTm metog i subject domain, and to choose a method of its

pO3B’A3aHHA, WO 3abe3neyvyye NoTPibHi TOYHICTD i
HaAiMHiCTb pe3yabTaTy

solution that ensures the required accuracy and
reliability of the result
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OK
15

34aTHiCTb 6paT y4yacTb Y CKAaZdaHHi HayKOBMX
3BiTiB i3 BUKOHAHMX HAYKOBO-ZOC/IiAHUX PO6iT Ta
y BMNPOBAaAKEHHi pe3ynbTaTtiB npoBegeHux
JocnigrKeHb i po3po6boK

Ability to participate in the preparation of
scientific reports on completed research and to
implement the results of the conducted research
and products

K
16

34aTHicTb Ao edeKTMBHOT NpodecinHol
MUCbMOBOT M YCHOT KOMYHiKalLii yKpaiHCbKO
MOBOIO Ta OJIHi€l 3 ochiliMHMX MoB EC

Ability for effective professional written and oral
communication in Ukrainian and one of the
official languages of the EU

OK
17

3paTHiICTb po3po6/1aTHU NporpaMHe 3abe3nevyeHHs
mMoBoto Python Ta BisyanisyBaTu oTpuMaHi
pe3y/sibTaTH, Y TOMY YMUCAi 3 BUKOPUCTaAHHAM
6i6niotek NumPy, Pandas, Matplotlib, Scikit-
learn

Ability to develop software using Python and
visualize the obtained results, including the use
of NumPy, Pandas, Matplotlib, Scikit-learn
libraries

K
18

HaBMYkKM po3B’A3yBaHHA cneymdivyHmx
MaTeMaTUYHUX Ta KOMN’ IOTEPHMX 3aa4 LUTYYHOro
iHTE/IeKTY, MALUMHHOIO Ta rMU6UHHOIO HaBYaHHSA

Skills in solving specific mathematical and
computer problems of artificial intelligence,
machine learning, and deep learning

K
19

HaBM4YKM 3aCTOCYBaHHA FreHEPaTMBHOIO LUTYYHOIr O
iHTeneKTy anAa popMyBaHHA 3anUTiB Ta
pPO3p06/IEHHA NPOrpPamMHOro 3abesneyeHHs

Skills in applying generative artificial intelligence
to formulate prompts and develop software

7 - NMporpamMHi pesysibTat HaB4aHHA (MMPH)/ Programme learning outcomes

PH O1

JeMOoHCTpyBaTH 3HAHHA M PO3YMiHHA OCHOBHMX
KOHUeEnuiM, NnpMHumMniB, Teopil NpuKaagHoi
MaTeMaTUKM i BUKOPUCTOBYBATM iX Ha NpaKTULi

To demonstrate knowledge and understanding of
fundamental concepts, principles, and theories of
applied mathematics, and to apply them in practice

PH 02

Bonozitm OCHOBHMMM MONOXKEHHAMM Ta METOAAMM
MaTemMaTUM4HOro, KOMIJIEKCHOro Ta
dyHKLioHaNbHOro aHanisy, NiHiMHOT anrebpu Ta
Teopii umcen, aHaniTMYHOT reomeTpii, Teopil
AndepeHuiasibHMX piBHAHb, 30KpemMa piBHAHb Y
YaCTUHHUX MOXiAHUX, Teopii MMoBipHOCTEN,
MaTemMaTU4HOT CTaTUCTUKM Ta BMMNAAKOBUX
rnpoLleciB, YMCEJIBHUMU METOJAMM

To master the fundamental principles and methods
of mathematical, complex, and functional analysis,
linear algebra and number theory, analytical
geometry, theory of differential equations, including
partial differential equations, probability theory,
mathematical statistics and random processes,
numerical methods

PH 03

®dopMmanizyBaTtH 3agadi, coopMy/iboBaHi MOBOIO
neBHOT NpeAMETHOT ranysi; dpopMyitoBaTH ix
MaTemMaTU4HYy NOCTAaHOBKY Ta obupaTH
pauioHa/IbHMM MEeToA BUPilLEHHSA; po3B’A3yBaTH
OTpMMaHi 3aadi aHali TUMHUMHK Ta YMCEIbHUMM
MeToZaMM, OUiHIOBaTU TOYHICTb Ta AOCTOBIpHICTb
OTPUMaHUX pe3y/ibTaTiB

To formalize problems formulated in the language
of a specific subject domain; to formulate their
mathematical formulation and to choose a rational
solution method; to solve the obtained problems
using analytical and numerical methods, to
evaluate the accuracy and reliability of the obtained
results

PH 04

BMKOHYyBaTHM MaTeMaTM4YHUIN ONMC, aHaNi3 Ta
CUMHTE3 AUCKPETHMX 06’ EKTIB Ta CUCTEM,
BMKOPUCTOBYIOUM MOHATTA M METOAU AMCKPETHOT
MaTeMaTUKU Ta Teopil asiIropuTmis

To perform a mathematical description, analysis,
and synthesis of discrete objects and systems using
concepts and methods of discrete mathematics and

algorithm theory

PH 05

YMiTU po3po6aATHU Ta BUKOPMUCTOBYBATH Ha
npaKTULi aropuTMm, NOB’A3aHi 3 anpoKcHUmauieto
yHKLUiOHaNbHUX 3aNEXXHOCTEN, YMCENBHUM
AndpepeHLiloBaHHAM Ta iHTErpyBaHHAM,
po3B’A3aHHAM CMCTEM aJiIrebpaiyHmXx,
AndepeHuiaZibHMX Ta iHTerpasibHMX piBHAHb,
pO3B’A3aHHSM KparoBMX 3a/ay, MOLLIYKOM
ONTUMaNbHUX pilleHb

To be able to develop and apply algorithms related
to the approximation of functional dependencies,
numerical differentiation and integration, solving

systems of algebraic, differential and integral
equations, solving boundary value problems, and
searching for optimal solutions

PH 06

Bonogitm oCHOBHMMM MeTogamMu PO3pPOOKU
JONCKPETHUX i HEMepepBHUX MaTeMaTUYHMX
mozaenen o6’eKTiB Ta NpoueciB, aHaNiTUYHOro
DOCNiAXKEHHSA uMX MoZenier Ha NnpeaMeT iCHyBaHHSA
Ta EAMHOCTI TX po3B’A3KY

To master the basic methods of developing discrete

and continuous mathematical models of objects and

processes, analytical study of these models for the
existence and uniqueness of their solutions

PH 07

BMiTH NnpoBOAUTH NpaKTUYHI AOCNiAXKEHHA Ta
3HaAXoO4MTU PO3B’A30K HEKOPEKTHUX 3a4aud

To be able to conduct practical research and to find
solutions to ill-posed problems

PH 08

NoeaHyBaT MeTOoAM MaTeEMaTUYHOIO Ta
KOMMM’I0TEPHOro MoAe IloBaHHA 3 HedopMaIbHMMM
npoueaypamm eKCrnepTHOro aHasnisy Ana NowyKy
ONTMMaJIbHMX pilleHb

To combine methods of mathematical and
computer modelling with informal procedures of
expert analysis to find optimal solutions

PH 09

byayBaT edbeKTMBHI 040 TOYHOCTiI 064YMCIEHD,
CTiMKOCTI, WBKMAKOAIT Ta BUTPAT CUCTEMHUX
pecypciB airOpUMTMU A5 YUCENIbHOIO AOCNiAXKEHHA
MaTeMaTUYHUX MoJesien Ta po3B’ A3aHHA
NMPaKTUYHMX 3a4a4

To construct algorithms for numerical investigation
of mathematical models and solving practical
problems that are efficient in terms of computation
accuracy, stability, speed, and resource
consumption
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PH 10

Bonoaitm metoamkamu Bu6opy pauioHasibHUX
meToziB Ta a/iroOpUTMiB po3B’A3aHHA
MaTeMaTHMYHMX 3a4a4 onTMMi3auil, AoCaiarKeHHA
onepauii, oNnTMMasIbHOroO KepyBaHHA i NMPUMHATTA
piweHb, aHanisy gaHux

To master the methods for selecting rational
methods and algorithms for solving mathematical
problems of optimization, operations research,
optimal control and decision-making, data analysis

BMmiTh 3acTocoByBaTH cy4dacHi TexHonorii
nporpamyBaHHs Ta po3po6/IeHHS NMPOrpamMHoOro

To be able to apply modern technologies of
programming and software development, software

PH 11 3abe3neyeHHsA, NporpamHoi peanizauii YMCeNbHUX i implementation of numerical and symbolic
CMMBOJIbHUX aJIrOPUTMIB algorithms
Po3B’a3yBaT OKpeMi iHXXeHepHi 3agadi Ta/abo e . .
Y P PH1 33/ o To solve specific engineering problems and/or
PH 12 3aAadl, WO BUHMKAIOTE NPUHAMMHT B OAHTH problems arising in at least one subject domain:
MPEAMETHIN ranysi: B couiosiorii, ekoHomiu, sociolo economics, ecolo and medicine .
eKoJiorii Ta MeaMUMHI 8y, ’ Y,
BMKOpPUCTOBYBATH B MPAKTHYHiM poGoTi -
, ovropuctosy P P . | To use specialized software products and computer
PH 13| cnewianisosari nporpamHi NpOAYKTH Ta NPOrpamHi mathematics software systems in practical work
CUCTEMM KOMIM’ IOTEPHOT MaTEMATHKMU y P
PH 14 BuaBnatK 34aTHICTb 4O CaMOHaB4YaHHA Ta To demonstrate the ability for self-learning and
NPoAOBXeHHA NpodeCciMHOro po3BUTKY professional development
YMiTH opraHisyBaTu BnacHy Aia/ibHiCTb Ta - . s
P Y Y A To be able to organize one's own activities and to
PH 15| opepxyBaTu pe3y/ibTaT y paMKax 0OMeXKeHOro . . L. .
qacy achieve results within a limited time frame
PH 16 JeMOHCTpyBaTH HaBMYKM B3AaEMOZIT 3 iHLLIMMM To demonstrate skills in interacting with other
JI0AbMMU, YMIHHA NpautoBaT B KOMaHAi people, ability to work in a team
YMiTu 34iMcHIOBaTH 36ip, onpautoBaHHA, aHani3
A . P, onpaLfosaHHA, o To be able to collect, process, analyze, and
pH 17| ~MCTEMATM3ALIIO HAYKOBO-TEXHIMHOI iHcbopmaui, systematize scientific and technical information
YHMKAI04M MPU LbOMY aKaAEMIHHOI avoiding academic dishonest ’
Hea06poYvYeCcHOCTi g Y
EdeKkTnBHO cninKkyBaTMCA 3 NUTaHb iHDOpMaLil, To effectively communicate on issues of
PH 18| igen, npobaem Ta piweHb 3i cneuianictamum Ta information, ideas, problems, and solutions with
CyCniZIbCTBOM 3araJiomM specialists and society at large
36upaTH Ta iHTepnpeTyBaTH BignoBigHi gaHi M .
patm pripeTy 1 814 AR Aar To collect and interpret relevant data, to analyze
aHanizyBaTH CKIQAHOCTi B MeXKax CBOET . ps . s
s - complexities within one's specialization in order to
PH 19 crneyianizayii 1A JOHECEHHA CyXKeHb, AKi . .
. : N R - . convey judgments that reflect relevant social and
BiA6MBaloTb BignoBigHi couiasibHi Ta eTUYHI S
ethical issues
npo6siemu
JeMoHCTpyBaTH HaBMYKM npodeciiHoro To demonstrate skills in professional
PH 20 CNifIKyBaHHA, BKJ/II0Yalo4YM YCHY Ta NMMCbMOBY communication, including oral and written
KOMYHiKaLilo YKpaiHCbKOI MOBOIO Ta NMpUMHaMMHI | communication in Ukrainian and at least one of the
oaHielo 3 odiliriHMx moB EC official languages of the EU
BmiTu popmynitoBaTth Ta po3B’sA3yBaTH 6a30Bi To be able to formulate and solve basic problems of
PH 21| 3agayi WTY4YHOro iHTeNeKTy, BKJoYatloum mawmHHe | artificial intelligence, including machine learning
Ta rM6MHHE HaBYaHHA and deep learning
PH 22 BosoZiT OCHOBHMMM NpUHUMNAMM Ta METOZAMM To master the basic principles and methods of
nobyaoBu 6a3 gaHux Ta iHpopMauiMHMX cucTeM database and information system design
PH 23 Bonoaitm ocHoBHMMM npuHUMnaMm Ta MeTtogammn | To master the fundamental principles and methods

BMKOHAHHA po3no,qineHl4x Ta XMapHMX 064MnC/IEHDb

for performing distributed and cloud computing
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8 - PecypcHe 3a6e3ne4yeHHA peasnisauii nporpamm/ Resource provision for programme
implementation

KapgpoBe 3a6e3ne4vyeHHA/Staffing

BignoBigHO A0 KagpoBUX BUMOT LLOAO 3a6e3nevYeHHs
npoBaAyKeHHA OCBiTHbLOT AiANbHOCTI AnA
BignosigHoro piBHA BO, 3aTBepakeHmx NocTtaHoBOO
Ka6iHeTy MiHicTpiB YkpaiHu Big 30.12.2015 p. Ne
1187 B UMHHIM 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-TexHi4yHe 3a6e3ne4vyeHHA/ Material-technical support

BignosigHO 4O TEXHONOriYHMX BUMOr LWLOAO0
MaTepiaZlbHO-TEXHIYHOro 3a6e3nevyeHHA OCBiTHbOT
AianbHocTi BignosigHoro piBHA BO, 3aTBepaxeHmx
MNocTtaHoBol KabiHeTy MiHicTpiB YKpaiHu Big
30.12.2015 p. Ne 1187 B UMHHIM pegakuii.

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.

IHopMauiriHe Ta HaBYasIbHO-MeToAu4YHe 3a6e3neyeHHsA/ Information and methodical support of the educational process

BignoBigHO O TEXHONOriYHMUX BUMOr LWOA0
HaB4Ya/IbHO-MEeTOoAMYHOro Ta iHopmauiriHoro
3ab6e3neYyeHHs oCcBiTHbOT AiANbHOCTI BianoBiAHOro
pisHa BO (aoaaTtok 5 Ao JliueHsiHux ymoB),
3aTBepaxeHnx MNMocraHoBoto KabiHeTy MiHicTpiB
YKpaiHu Big 30.12.2015 p. Ne 1187 B UMHHIM pegakuii.
KopuctyBaHHA HaykoBo-TexHiuHoto 6i6nioTeKkoro KII
iM. Iropsa 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 - AKageMmivyHa Mo6inbHicTb/Academic mobility

HauioHanbHa KpeguTHa Mo6inbHicTb/National credit mobility

Y4yacTb CTyA€EeHTiB y Nporpamax akagemidHoi
MOGiINIbHOCTi, MOXIMBICTb YKIaAEHHA Yyroa npo
aKageMmiyHy MobinbHiICTb.

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

MirkHapoaHa KpeguTHa MO6Gi/IbHI

cTb/International credit mobility

MOXNIMBICTb yK/IaZleHHA yro Npo MiXKHapoaHy
akazemiyHy Mob6iNIbHiICTb, Npo TpMBani MixKHapoaHi
NPOEKTH.

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

HaB4aHHA iHO3eMHMX 3806yBaviB B

0O/Study of Foreign applicants of HE

HaB4aHHs iHO3eMHMX 3406yBadiB BO, AKi onaHoOBYOTb
Ol 3a nporpamamMm MixkHapoZHOT akageMiyHoi
MOGiZIbHOCTi, HABYaHHA MO)Ke NMPOBOAMUTUCH
aHr/1iMcbKolo abo YKpaiHCbKOI MOBOIO, 3a YMOBU
BOJIOAIHHA 3406yBa4YeM MOBOIO HaBYaHHA Ha pPiBHi He
HUxK4e B2.

Training of foreign students who are mastering the
educational programme under the international
academic mobility programs can be conducted in
English or Ukrainian, provided that the student’s
language proficiency is at least B2 level.
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2. NEPEJIIK KOMMOHEHTIB OCBITHbOI MPOrPAMU/COMPONENTS of EDUCATIONAL PROGRAMME

dopma
KpeagutiB | niacymkosoro
Koa/Code OcBiTHi KOMNOHEHTU nporpamn/Components EKTC/ECTS| KoHTposto/Final
credits | control measure
form
HOPMATMBHI ocBiTHi KoMnoHeHTH/Required (standard) components
0O60B’A3KOBi KOMMOHEHTH LMKy 3arasibHoi nigrotoBku/General training cycle
3001 ﬁz[:sl};::l(a MoBa 3a npodeciMHum cnpamyBaHHAM / Ukrainian Language for Professional 2.0 Sanik / Final test
3002 IcTopia Hayku i TexHikm / History of Science and Technology 2.0 3anik / Final test
3003 OcHoBuM 30poBoro crnocoby *xmuTta / Fundamentals of a Healthy Lifestyle 3.0 3anik / Final test
30 04 MpaKTUYHMIM Kypc iHo3emHoT MoBM / Practical Foreign Language Course
30 04.1 I;I;fitKIMLIHMﬁ Kypc iHo3eMHOi MoBM. YacTuHa 1 / Practical Foreign Language Course. 3.0 Sanik / Final test
3004.2 I;I;atK;MqHMﬁ Kypc iHo3eMHOoi MoBM. YacTuHa 2 / Practical Foreign Language Course. 3.0 Sanik / Final test
3005 OcHoBM eKkoHomiku / Foundations of Economics 2.0 3anik / Final test
3006 BXX/ Ta umBinbHUM 3axmucT / Safety of Life and Civil Defence 2.0 3anik / Final test
3007 MpaKTUYHMI KypC iHo3eMHo'1'_ MoBM npodecirHoro cnpsamMyBaHHs / Practical Foreign
Language Course for Professional Purposes
R I e e e A e
30072 | pPaliical Forelgn Language Course for Professional Purposes. Part 2. 3.0 | Evaamen / Bxam
3008 E;g%g?;:d OCHOBM HayKoBoro nisHaHHsa / Philosophical Foundations of Scientific 2.0 3anik / Final test
3009 IHcdbopmauinHa 6esneka / Information Security 2.0 3anik / Final test
0O60B’A3KOBi KOMNOHEHTHU UMKy NpodeciiHoi nigrotoBku /Professional training cycle

rno ot MatematuuHuii aHanis / Mathematical Analysis
rnoot.1 MaTemaTuuHmi aHanis. YactuHa 1 / Mathematical Analysis. Part 1 6.0 Ek3sameH / Exam
o o1.2 MaTtemaTmyHuit aHanis. YactuHa 2 / Mathematical Analysis. Part 2 6.0 EksameH / Exam
o o1.3 MaTtematmyHuit aHanis. YactuHa 3 / Mathematical Analysis. Part 3 5.0 EksameH / Exam
1o 02 Anre6pa i reometpia / Algebra and Geometry
rnooz.1 Anre6pa i reomeTtpia. YactuHa 1 / Algebra and Geometry. Part 1 5.0 EksameH / Exam
o o02.2 Anre6pa i reomeTpia. YactuHa 2 / Algebra and Geometry. Part 2 5.0 Ek3ameH / Exam
o o3 MNporpamyBaHHA / Programming
Mo o3.1 MporpamMyBaHHA. YactuHa 1 / Programming. Part 1 5.0 3anik / Final test
0 03.2 MporpamMyBaHHA. YacTuHa 2 / Programming. Part 2 4.0 3anik / Final test
o 04 MporpamyBaHHA. KypcoBa po6oTa / Programming. Academic Year Paper 1.0 3anik / Final test
10 05 ApxiTekTypa o6umcaoBanbHMx cuctem / Architecture of Computing Systems 4.0 3anik / Final test
1o 06 Kp1THMYHE MUCIeHHA Ta NpUMHATTA piweHb / Critical Thinking and Decision Making 4.0 3anik / Final test
o oz AvckpetHa matematmka / Discrete Mathematics 6.0 Ek3ameH / Exam
o 08 ANroputMK Ta CTPYKTYpH gaHux / Algorithms and Data Structures 4.0 3anik / Final test
o 09 MartemaTnyHa norika Ta Teopis anropmtmie / Mathematical Logic and Algorithm Theory 4.0 3anik / Final test
o 10 Teopia MMoBipHocTel / Probability Theory 6.0 Ek3ameH / Exam
rno 11 3acTtocyBaHHA reHepatmHoro LUI / Prompt Engineering 4.0 3anik / Final test
rno 12 Bisyaniszauia aaHmx / Data Visualization 4.0 3anik / Final test
rno 13 AndepeHuianbHi piBHaHHA / Differential Equations 6.0 Ek3ameH / Exam
o 14 MartemaTuyHa ctatmctuka / Mathematical Statistics 5.0 Ek3sameH / Exam
1o 15 Fncf'ro{%ggifsssyiigaé Ta iHdopmauinHmx cuctem / Introduction to Databases and 4.0 Sanik / Final test
o 16 LWTyyHuit inTenekT / Artificial Intelligence 4.0 3anik / Final test
rno 17 LWTyuHui iHTenekt. KypcoBa po6ota / Artificial Intelligence. Academic Year Paper 1.0 3anik / Final test
o 18 Bbasu gaHux Ta iHdopmauinHi cuctemn / Databases and Information Systems 4.0 3anik / Final test
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dopma
KpeautiB | niacymMkosoro
Koa/Code OcBiTHi KOMNOHeHTH nporpamun/Components EKTC/ECTS| KoHTposto/Final
credits | control measure
form
10 19 E;:tmerﬂ?,*iﬁgje?]ioYi)(;?’u;igie:MCTeMM. KypcoBa po6ota / Databases and Information 1.0 Sanik / Final test
110 20 AOC.niL.I,)Ke!—!Hﬂ onepauii Ta MeToam onTmumisauii / Operations Research and Methods of 50 ExsameH / Exam
Optimization
rno 21 YucenbHi metoan / Numerical Methods 5.0 Ek3ameH / Exam
o 22 OcHoBM Knacu4Hoi @ismkn / Fundamentals of Classical Physics 4.0 3anik / Final test
o 23 AnHani3z paHux / Data Analysis 5.0 Ek3ameH / Exam
10 24 OcHoBM MalunHHOro HaByaHHA / Foundations of Machine Learning 5.0 EksameH / Exam
1o 25 F'nnMbmHHe HaBuyaHHA / Deep Learning 5.0 EksameH / Exam
10 26 MartemaTuyHe MogentoBaHHA / Mathematical Modelling 5.0 EksameH / Exam
1o 27 I\\(A:;fr\l;\:;::He mogentoBaHHA. KypcoBa po6ota / Mathematical Modelling. Academic 1.0 Sanik / Final test
1o 28 PosnogineHi i xmapHi o6uncneHHa / Distributed and Cloud Computing 4.0 3anik / Final test
o 29 bi3Hec-aHani3 B IT / Business Analysis in IT 4.0 3anik / Final test
o 30 MNepepannnomHa npaktuka / Pre-diploma Practice 6.0 3anik / Final test
o 31 JvnnomHe npoektyBaHHA / Diploma Planning 6.0 3axuct / Defence
BUBIPKOBI ocBiTHi koMnoHeHTU/Elective components
B16ipKkoBi KOMMNOHEHTM UMKAY 3arasibHoi nigrotoBku/General training cycle
3BO1 OcBiTHiM KoMnoHeHT 1 3Y-Katanory / Educational Component 1 from GU-Catalogue 2.0 3anik / Final test
3B 02 OcBiTHiM KoMnoHeHT 2 3Y-Katanory / Educational Component 2 from GU-Catalogue 2.0 3anik / Final test
B16GipKOBi KOMMOHEHTH UMKy NpodeciiHoi niarotoBku/Professional training cycle
rnBeot OcBiTHiM KoMnoHeHT 1 3 ®-Karanory / Educational Component 1 from P-Catalogue 4.0 3anik / Final test
B 02 OcBiTHiM KoMnoHeHT 2 3 ®-Karanory / Educational Component 2 from P-Catalogue 4.0 3anik / Final test
rnB o3 OcBiTHiM KoMnoHeHT 3 3 ®-Karanory / Educational Component 3 from P-Catalogue 4.0 3anik / Final test
B 04 OcBiTHiM KoMnoHeHT 4 3 ®-Karanory / Educational Component 4 from P-Catalogue 4.0 3anik / Final test
B 05 OcBiTHiM KoMnoHeHT 5 3 ®-Karanory / Educational Component 5 from P-Catalogue 4.0 3anik / Final test
B 06 OcBiTHiM KoMnoHeHT 6 3 ®-Karanory / Educational Component 6 from P-Catalogue 4.0 3anik / Final test
rnB o7 OcBiTHiM KoMnoHeHT 7 3 ®-Karanory / Educational Component 7 from P-Catalogue 4.0 3anik / Final test
B 08 OcBiTHiM KomMnoHeHT 8 3 ®-KaTtasnory / Educational Component 8 from P-Catalogue 4.0 3anik / Final test
rB o9 OcBiTHiM KoMnoHeHT 9 3 ®-KaTanory / Educational Component 9 from P-Catalogue 4.0 3anik / Final test
rnB 10 OcBiTHiM KoMnoHeHT 10 3 ®-KaTtasnory / Educational Component 10 from P-Catalogue 4.0 3anik / Final test
rnB 11 OcBiTHiM KoMnoHeHT 11 3 ®-KaTtasnory / Educational Component 11 from P-Catalogue 4.0 3anik / Final test
rnB 12 OcBiTHiM KOoMNoHeHT 12 3 ®-KaTtasnory / Educational Component 12 from P-Catalogue 4.0 3anik / Final test
rnB 13 OcBiTHiM KoMnoHeHT 13 3 ®-Katasnory / Educational Component 13 from P-Catalogue 4.0 3anik / Final test
rB 14 OcBiTHiM KOMNOHeHT 14 3 ®-KaTtasnory / Educational Component 14 from P-Catalogue 4.0 3anik / Final test
3arasibHuM 06CAr HOpMaTUBHUX KOMNoHeHTiB Ol/Total scope of the required 180
components:
3arasbHui o6car BM6ipKoBMX KomnoHeHTiB OlN/Total scope of the elective 60
components:
O6cAr oCcBiTHIX KOMMNOHEHTIB, WO 3a6e3ne4vyloTb 3406YTTA KOMMETEHTHOCTEN
BM3HayeHux CBO/Total scope of the educational components aimed at acquisition of 180
competencies specified in the Higher Education Standard:
3ACA/IbHUM OBCAI OCBITHBOT MPOrPAMM/TOTAL SCOPE OF THE EDUCATIONAL 240
PROGRAMME
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3. CTPYKTYPHO-JIOTIYHA CXEMA OCBITHbOI MPOrPAMMU/STRUCTURAL-AND-LOGICAL SCHEME OF
THE EDUCATIONAL PROGRAMME

1 cemectp 2 cemecTp 3 cemectp 4 cemecTp 5 cemectp 6 cemecTp 7 ceMecTp 8 cemectp
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5. DOPMA ATECTALLIT 306YBAYIB BMLLLOTI OCBITU/ THE FORM OF ATTESTATION FOR DEGREE
PURSUERS

ATtecTauisa 3406yBayiB BULLOT OCBiTH 3a OCBiITHbOIO NMporpamoto cneuianbHocTi 113 MNpuKkiagHa matemaTrka
npoBoAMTbCA Y hopMi 3axmUCTy KBanicikaliMHOT 6akanaBpCbKoi po60TH Ta 3aBEpLUYETLCA BUAAYED AOKYMEHTA
BCTAHOBJIEHOIO 3pa3Ka Mpo NpUCYAXKEHHS MOMY CTyrneHs 6akanaBpa 3 NpUCBOEHHAM KBanidikauii «bakanasp 3
NPUKIAZHOT MaTEMATHMKM > 3a OCBITHbO-NpodeciiHoo Nporpamoto «HayKa npo gaHi Ta MateMaTU4YHe
MoJeNNtoBaHHSA>.

ATecTauis 34iMcHI0ETbCA BiaKpMTO i Ny6ivyHo. KBanidikauiriHi 6akanaBpcbKi po60TH NepeBipATLCA Ha 03HAKM
NopyLeHHA akagemivyHoi Jo6poYecHOCTi Ta Nicaa 3axXMCcTy NybaikytoTbcAa B peno3mtopii HTB YHiBepcuTteTy ansa
Bi/ZIbHOro 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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6. MATPULA BIAMNOBIAHOCTI MPOrPAMHMX KOMMETEHTHOCTEM KOMMOHEHTAM OCBITHbOI
MPOrPAMN/COMPLIANCE MATRIX OF PROGRAMME COMPETENCIES WITH PROGRAMME
COMPONENTS
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7. MATPUUA 3ABE3NEYEHHA NMPOrPAMHUX PE3YJ/IbTATIB HABYAHHA BIANOBIAHUMU
KOMMOHEHTAMM OCBITHbOI MPOrPAMMU/ COMPLIANCE MATRIX OF PROGRAMME LEARNING
OUTCOMES WITH PROGRAMME COMPONENTS
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