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NMPEAMBYJIA / PREAMBLE

PO3POBJIEHO / DESIGNED

KepiBHuk rpynu/Team leader:

CaByeHKo Inns OnekcaHApOBMWY, AOLEHT Kadeapn MaTeMaTUYHUX METOAIB CUCTEMHOr0 aHanisy HaB4anbHO-
HayKOBOr0 iHCTUTYTY NPWUKNALHOr0 CUCTEMHOrO aHani3y, LOKTOP TexHiYHuX Hayk, rapaHT OfMN / lllia
SAVCHENKO, associate professor of the Department of Mathematical Methods of System Analysis of the
Educational and Scientific Institute of Applied System Analysis, doctor of technical sciences, guarantor of the
EPP.

Ynenu rpynu/Team members:

Tumouwlyk OkcaHa JleoHifiBHa, 3aBiayBayka Kahenpy MaTeMaTUYHNX . METOAIB CUCTEMHOrO aHanily HaB4anbHo-
HayKOBOro iHCTUTYTY NMPWKNaAHOr0 CUCTEMHOrO aHanily, KaHAMAAT TexHIYHNX Hayk, AoueHT / Oksana
TYMOSHCHUK, head of the Department of Mathematical Methods of System Analysis of the Educational and
Scientific Institute of Applied System Analysis, candidate of technical sciences, associate professor.
HepawkiBcbka Hagis IBaHiBHa, npodecop Kadenpn MaTeMaTUYHUX METOAIB CUCTEMHOr0 aHani3y HaB4anbHO-
HayKOBOro iIHCTUTYTY MPUKNAAHOr0 CUCTEMHOrO aHanily, OKTOp TeXHIYHUX Hayk, npodecop / Nadiia
NEDASHKIVSKA, professor of the Department of Mathematical Methods of System Analysis of the Educational
and Scientific Institute of Applied System Analysis, doctor of technical sciences, professor.

Minsscbknn KOpin JleoHiaosuY, DOLEHT Kadeapu MaTeMaTUYHUX METOAIB CUCTEMHOr0 aHai3y HaB4anbHO-
HayKOBOr0 iHCTUTYTY NPUKNAAHOro CUCTEMHOMO aHani3y, LOKTOP TeXHIYHUX HayK, AoueHT / Yurii Miliavskyi,
associate professor of the Department of Mathematical Methods of System Analysis of the Educational and
Scientific Institute of Applied System Analysis, doctor of technical sciences, associate professor.

Kyesna tOnis BanepiiBHa, DoUeHT kadedpn MaTeMaTU4YHUX METOAIB CUCTEMHOFO aHani3y HaBYalbHO-
HayKOBOr0 iHCTUTYTY NPUKNAAHOIO CUCTEMHOrO aHanily, KaHanAaaT TexHiYHUX Hayk, goueHT / luliia KUIEVDA,
associate professor of the Department of Mathematical Methods of System Analysis of the Educational and
Scientific Institute of Applied System Analysis, candidate of technical sciences, associate professor.
TuTapeHko AHApPIN Mukonanosuy, CTapwnin BUKNagay kadeapn MaTeMaTUYHNX METOAIB CUCTEMHOr0 aHanisy
HaBYaNbHO-HAYKOBOr0 iHCTUTYTY NPUKNAAHOr0 CUCTEMHOro aHanily, PhD / Andrii TYTARENKO, senior lecturer of
the Department of Mathematical Methods of System Analysis of the Educational and Scientific Institute of
Applied System Analysis, PhD.

TepeHTbeB OnekcaHAp Mukonanoemy, HavanbHUK BigAiny data mining komnani SMART ARBITRAGE
TECHNOLOGIES LIMITED, ookTop TexHi4Hux Hayk, aoueHT / Oleksandr TERENTIEV, head of data mining
department in SMART ARBITRAGE TECHNOLOGIES LIMITED, Doctor of Technical Sciences, Associate Professor.

NOrop>XeHoO / AGREED:

HaykoBo-meToANYHa KOMICist yHiBepcuTeTy 3i cneuianbHocTi F4 CucTeMHUIn aHani3 Ta Hayka npo
baHi / The Scientific and Methodological Commission of the University on speciality F4 System
Analysis and Data Science

7 .
(npotokon / minutes of meeting Neé_ Bin / dated 0‘9'&6 2086}
Fonosa HMKY - F4 / Head of the SMCU - F4
—

Z /7t OkcaHa TMMOWYK / Oksana TYMOSHCHUK

MeToauyHa paga KMl im. Iropsa Cikopcekoro / The Methodological Council of Igor Sikorsky Kyiv
Polytechnic Institute
(npoTokon / minutes of meeting Ne & Bin / dated O%.0&6,2026)

fono nunyHoi paan / Head of the Methodological Council

TeTaHa XKEJIACKOBA / Tetiana ZHELIASKOVA
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BPAXOBAHO / CONSIDERED:

PiwweHHSA HauioHanbHOro areHTCTBa i3 3abe3neyeHHsA AKOCTi BULWOI OCBITN NPO akpeanTaLito
Ol CucteMHmnin aHanis (2025 p.) Ta BignoBiaHI pekomeHgauii EI Ta N'EP
https://public.naga.gov.ua/v2/form/15524?index=3

. CTaHpapT BULLOT OCBITK 3i cneuianbHOCTI 124 CucTeMHUI aHani3

(6akanaBp) https://mon.gov.ua/storage/app/media/vishcha-osvita/zatverdzeni%20standarty/12
/21/124-sistemniy-analiz-bakalavr.pdf

. A Tuning Guide to Formulating Degree Programme

Profiles http://tuningacademy.org/wp-content/uploads/2014/02/A-Guide-to-Formulating-DPP_EN
.pdf

LoKyMeHTn EBpPONENCbKOro NpocTtopy Buwoi ocsiTn (EPBO) https://erasmusplus.org.ua/library/
Biaryku, peueHsii, Npono3unuii Ta pekoMeHaauii CTENMKX0NAepiB, OTPUMaHI BiATYKN Ta peueHsii
36epiratoTb CBOIO akTyanbHIiCTb. http://mmsa.kpi.ua/education-quality-monitoring-news/2420
http://mmsa.kpi.ua/education-quality-monitoring-news/2448

Mono>xeHHs Npo oceiTHI nporpamu KMl im. Irops Cikopcbkoro https://osvita.kpi.ua/node/137
Hakas «[1po BHeceHHS 3MiH 00 AesAKUX CTaHJapTiB BULLOT 0CBiTM» Ne842 Big 13.06.2024 p.
MocTaHoBa KabiHeTy MiHicTpiB YkpaiHu Big 30.08.2024 poky Ne 1021 «[1po BHECEHHS 3MiH A0
rnepeniky rasysemn 3HaHb i crneuiasbHOCTEN, 3a SKUMW 30iNCHIOETLCS NiAroToBKa 3400yBayviB
BULLOT Ta haxoBOi NepeaBULLOI OCBITU>.

Hakas KIl im. Iropsa Cikopcbkoro «Ipo nnaHyBaHHA Ta opraHisalito 0CBIiTHbOrO npolecy
2026/2027 H.p.» Ne HO[/215/26 Bifg 18.03.2026 p. 3i 3MiHamn.

Haka3 MOH Ykpainu Big 31.12.2025 p. Ne1734 «[lMpo 3aTBEPAXKXEHHA MeToANYHUX
pekoMeHAaaLin Wwoao BignoBiAHOCTI OCBITHIX Mporpam crewuiaZibHOCTAM, 3a AKUMU
30iNCHIOETLCA NiaroToBKa 3400yBaYiB BULLOI OCBITK, Ta AeTaNi30BaHMM rany3sm MixxHapoaHoi
CTaHAaapTHOI Knacudikauii ocsiTn ISCED-F 2013 Ta onuciB npeaMeTHUx obnacren
creuianbHOCTEN, 3a AKUMW 34iNCHIOETLCA NiArOTOBKa 3400yBaYiB BULLOT OCBITU»

OcBiTHIO NporpamMy obroBopeHo Nicaa HaAXoA KeHHS BCix Noba)kaHb i Npono3uuin Big
CTenkxonpepie Ta CXBane€HO Ha PO3LUMPEHOMY 3acifaHHi Kadeapn MaTEMAaTUYHUX METOLIB
CMCTEMHOIr 0 aHanisy

10.

Decision of the National Agency for Higher Education Quality Assurance on the accreditation of
the EPP System Analysis (2025) and the respective recommendations of EG and IEC
https://public.naga.gov.ua/v2/form/15524%index=3

. Standard of Higher Education for specialization 124 System Analysis

(Bachelor) https://mon.gov.ua/storage/app/media/vishcha-osvita/zatverdzeni%20standarty/12/
21/124-sistemniy-analiz-bakalavr.pdf

. A Tuning Guide to Formulating Degree Programme

Profiles http://tuningacademy.org/wp-content/uploads/2014/02/A-Guide-to-Formulating-DPP_EN
.pdf

Documents of European Higher Education Area (EHEA) https://erasmusplus.org.ua/library/
Feedback, reviews, suggestions and recommendations of stakeholders, received feedback and
reviews remain relevant. http://mmsa.kpi.ua/education-quality-monitoring-news/2420
http://mmsa.kpi.ua/education-quality-monitoring-news/2448

Regulations on the educational programs at Igor Sikorsky KPI https://osvita.kpi.ua/node/137
Order “On changes to some standards of higher education” #842 dated 13.06.2024.

. Cabinet of Ministers of Ukraine decree #1021 dated 30.08.2024 «On amendments to the list of

knowledge areas and specialties for higher and professional pre-higher education students».

. Order of Igor Sikorsky Kyiv Polytechnic Institute "On the planning and organization of the

educational process for the 2026/2027 academic year" No. NOD/215/26 dated 18.03.2026 with
changes.

Order of the Ministry of Education and Science of Ukraine #1734 dated 31.12.2025 «On
approval of Methodical recommendation regarding the conformity of educational programs to
the specialties for higher education students, and detailed areas of International standard
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classification of education ISCED-F 2013, and the descriptions of specialty domains for higher
education students»

The educational programme was discussed after receiving all comments and proposals from
stakeholders and was approved at an extended meeting of the Department of Mathematical Methods
of System Analysis.

EBOJIIOLIA OCBITHbOI MPOrPAMU / EVOLUTION OF THE EDUCATIONAL PROGRAMME

OcBiTHbO-NpoecinHa nporpaMa «CUCTEMHUIN aHani3 i ynpaBaiHHA» NepLioro (bakanaBpCbKOro)
piBHSA BMLW,OI OCBITW po3pobneHa Ha niacTasi 3akoHy YKpaiHu «[po BuLLy ocBiTy». Ol po3pobneHo B
2020 p. NPOEKTHOIO rpyrow HaykoBo-negaroriyHux npauisHukis (HIM) y cknagi kepiBHMKa rpynu
TuMmowyk OKcaHu JIeoHifiBHU, KaHAWAAaTa TEXHIYHMX HAyK, AOLUEHTa, Ta YJeHIB MPOEKTHOI rpynu
PomaHeHka BikTopa OemMuaoBmya, [OKTOpa TEXHIYHUX HayK, npodecopa, biatoka MNeTpa IBaHOBMYa,
JOKTOpa TexHiYHUX HayK, npodecopa, N'ybapesa Bayecnasa PefopoBuya, LOKTOPA TEXHIYHMX HAYK,
npocecopa. o po3pobneHHa Bynn oonyyeHi agMiHiCTpaTUBHUA cKNafg YHIBEPCUTETY, akadeMiyHa
cninbHoTa Ta poboTonasui 3a haxom. Ol byna 3aTBepaxeHa ByeHoto pagoto Kl im. Irops
Cikopcbkoro (npotokon Big 20.01.2020 Ne 1).

2021 p.: po3LUNPEHO i LONOBHEHO ONMCOBY YacTuHy Ol y BignoBigHOCTI A0 PilweHHA HauioHanbHOro
areHTCTBa i3 3abe3neyvyeHHs AKOCTI BMLLOT OCBITY MPO 3pa3koBy akpeauTauito OMNM CuctemHuin
aHani3 (2020 p.) https://public.naga.gov.ua/v0/form/527?index=3 Ta BucHoBKy NEP
https://public.naga.gov.ua/v0/form/527?index=2.

2022 p.: BKa3aHi okpeMi Moayni oCcBiTHiIX KoMNoHeHTiB OI, gKi CKNnafatoTbCs 3 AEKiIbKOX YaCTUH.

2024 p.: B rpyny 41€eHiB NPOEKTHOI rpynu BktoYeHi CaB4eHKo 1.O. aK HoBuI rapaHT Of, i TuTapeHko
A.M.; KinbKiCTb KpeAnTiB i POpPMM KOHTPOJIO OCBITHIX KOMMNOHeHTIB Ol NnpuBeaeHi y BiANOBIAHICTb
00 MonoXxeHHs Npo po3pobneHHs, 3aTBEPO)KEHHS, MOHITOPUHI Ta nepernsag ocBiTHiX nporpam B K|
iM. Irops Cikopcbkoro (3i 3MiHamMu 3aTBepa>xeHumm ByeHoto pagoto yHiBepcuTeTy Big 01.04.2024 p.
npoTtokon Ned) https://osvita.kpi.ua/node/137.

2025 p.: 3MiHeHO cneLianbHiCTb | raay3b 3HaHb Yy BiAMNOBIAHOCTI A0 BUMOr noctaHoBu KabiHeTy
MinicTpiB YkpaiHu Big 30.08.2024 poky Ne 1021 «[1po BHeCEeHHS 3MiH [0 nepesiky ranysen 3HaHb i
creuianbHOCTEN, 3a SKUMK 30iACHIOETLCS NiAroToBKa 34006yBaviB BULLLOT Ta haxoBoi NepenBunLLOi
ocBiTu». [logaHi HOBI thaxoBi KoMmneTeHTHOCTI PK12-PK14 i nporpaMHi pe3ysabTaTh HaB4YaHHSA
MPH18-MPH21, a TaKOXX OCBITHIi KOMMNOHEHTW, WO iX 3abe3ne4vytoTb, 414 BiAMNOBIAHOCTI HOBIN Ha3Bi
cneuyianbHoCTi F4 «CncteMHUin aHani3 Ta HayKa nNpo AaHi». JogaHa gncumniiHa «TeopeTu4dHa
niagrotoeka 6a30Boi 3arajbHOBINCLKOBOI MiAroTOBKK / LIMBiNbHUI 3axncT, obopoHa Ta naTpioTU4He
BUXOBaHHSA» Yy BiANOBIAHOCTI A0 BUMor MNMocTtaHoBu KabiHeTy MiHicTpiB YkpaiHn Big 21.06.2024 poky
Ne 734 «[Mpo 3aTBepOXeHHSA MNopaaky npoBefeHHsS 6a30B0i 3arajbHOBINCLKOBOI NiAFOTOBKMN
rpoMaasH YkpaiHu, ki 3006yBatoTb BULLY OCBITY, Ta NONILENCbKNX». 3O0iNCHEHO 3MiHY Ha3BW,
obcary i cemecTpiB BUBYEHHSA AUCLUMMAIHN 3 iHO3€MHOT MOBM: "AHrnincbka MoBa" NjaaHyeTbCsa B 1-2
cemecTpax, "AHrnincbKka MoBa npodecinHoro cnpsaMmyBaHHsa" - B 3 i 4 cemecTpax. Y 3B'A3Ky 3 LM
BifOyBCA Mepepo3nogin iHWNX ANCUUNAIH MiXK CeEMECTPaMKn Ta NEPErsISHYTO rOONHN ayAUTOPHOro
HaBaHTa>XeHHS Yy BiANOBIAHOCTI A0 BMMoOr Haka3y Big 25.04.2025 Ne HO1/262/25 «[Mpo naaHyBaHHSA
Ta opraHi3auito ocBiTHbOro npouecy 2025/2026 H.p.».

2026 p.: rosq10BOO NPOEKTHOI rpynu npusHa4deHo rapaHTa OlMM Cas4eHka |.0., BHECEHO 3MiHM 80
rnepeniky 4YneHiB NPOEKTHOI rpynun. BpaxosaHo MeToan4Hi pekoMeHaauil wono BianoBigHOCTI
OCBITHIiX Mporpam crneuialbHOCTAM, 3a AKUMU 34INCHIOETLCA MiAroToBKa 3406yBayiB BULLOT OCBITH,
Ta AeTanizoBaHMM ranyssam MixxHapoOHOI CTaHAapTHOI Knacudikauii ocBiTn ISCED-F 2013 Ta onucu
npegMeTHux obnacrten cneuiasbHOCTEN, 3a AKMMUN 3LINCHIOETLCS NiaroToska 3406yBayiB BMLLOI
ocBiTK: gopaHo NMPH 23 (3HaTn 0OCHOBHI KOHLeNUIii Ta MeTo4o0rii 3 ynpasfiHHA IT-npoekTamMn),
ancumnniiny «YnpaBniHHSA IT-NPOEKTaMnN» NepeHeceHo A0 HOPMAaTUBHUX OCBITHIX KOMIMOHEHTIB.
KypcoBy pob0Ty 3 Teopil ynpaB/iHHA 3aMiHEHO Ha MiXXAUCUMNAIHAapHY KypcoBy poboTy
«MopentoBaHHS, MPOrHO3yBaHHA Ta NPUNHATTSA pilleHb Y CKAaAHUX CUCTEMAX».
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OucumnnniHy «ba30Boi 3arasibHOBINCbKOBa MiArOTOBKa» peopMaToBaHO y AnumnaiHy «OCHOBMK
HaLioOHaNbHOro CNPOTUBY>» i3 36inbLIeHHAM 06cary 3 3 0o 5 kKpeauTis. AncunnniHm «ICTopia HayKu i
TexHikn Ta «BcTyn oo dinocoqii» (koxxHa obcarom 2 kpeantn) ob'egHaHoO B AUCLUMNiIHY «lCTOpUKO-
hinocoCbki 3acanm CycniibHOro po3BUTKY» 06cArom 3 kpeamTn.

Educational professional programme “System analysis and control” of the first (bachelor) level of
higher education was developed based on the Law of Ukraine “On Higher Education”. EP was
developed in 2020 by the project group of scientific and pedagogical workers consisting of group
leader Oksana Tymoshchuk, candidate of technical sciences, associate professor, and members of
the project group Viktor Romanenko, doctor of technical sciences, professor, Petro Bidyuk, doctor of
technical sciences, professor, Vyacheslav Gubarev, doctor of technical sciences, professor. The
administrative staff of the University, the academic community and employers by profession were
involved in the development. EP was approved by the Academic Council of Igor Sikorsky Kyiv
Polytechnic Institute (minutes of Ne 1 January 20, 2020).

2021: the descriptive part of the EP was expanded and supplemented in accordance with the
Decision of the National Agency for Higher Education Quality Assurance of on exemplary
accreditation of EPP System Analysis (2020) https://public.naga.gov.ua/v0/form/527?index=3 and the
conclusion of IEC https://public.naga.gov.ua/v0/form/527?index=2.

2022: separate modules of educational components of EP, which consist of several parts, are
specified.

2024: 1. Savchenko was included in the group of members of the project group as a new guarantor of
EP, and A. Tytarenko; the number of credits and forms of control of the educational components of
the EP are brought in accordance with the Regulation on the development, approval, monitoring and
revision of educational programs at Igor Sikorsky Kyiv Polytechnic Institute (with changes approved
by the Academic Council of the university from April 1, 2024, minutes of Ne 4)
https://osvita.kpi.ua/node/137.

2025: New professional competencies ®K12-®K14, and programme learning outcomes
MPH18-MPH21 were added, as well as the provisional educational components, for accordance to the
new F4 specialty name “System analysis and data science”. The program was updated due to the
change of the specialty name according to Cabinet of Ministers of Ukraine Resolution No. 1021 dated
August 30, 2024, “On Amendments to the List of Fields of Knowledge and Specialties for which
Higher and Professional Pre-Higher Education Applicants are Trained”. Discipline "Theoretical Course
of Basic General Military Training / Civil Protection, Defence and Patriotic Education" was added in
accordance with Cabinet of Ministers of Ukraine Resolution No. 734 dated June 21, "Cabinet of
Ministers of Ukraine Resolution No. 734 of 25 April 2025, “On Approval of the Procedure for
Conducting Basic General Military Training of Ukrainian Citizens Enrolled in Higher Education and
Police Officers”. Foreign language disciplines were updated. Changes were made to the courses title,
scope, and semesters. Discipline "English Language" is now scheduled in Semesters 1 and 2,
"English Language for Professional Purposes" is planned for Semesters 3 and 4. As a result, some
other courses have been redistributed across semesters, and the number of contact hours has been
adjusted in accordance with order #H0[0/262/25 of 25 April 2025, "On Planning and Organization of
the Educational Process for 2025/2026".

2026: lllia Savchenko was assigned as a leader of the project group, changes to the project group
were made. Methodical recommendation regarding the conformity of educational programs to the
specialties for higher education students, and detailed areas of International standard classification
of education ISCED-F 2013, and the descriptions of specialty domains for higher education students
were taken into account: PLO 23 was added (Know the main concepts and methodologies of
managing IT projects), the discipline “IT Project Management” was added to standard components.
Course work in Control theory was replaced by interdisciplinary course work “Modeling, forecasting
and decision making in complex systems”. The course "Basic General Military Training" of 3 credits is


https://public.naqa.gov.ua/v0/form/527?index=2.
https://osvita.kpi.ua/node/137
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reformatted to the 5 credits course "Fundamentals of National Resistance". The cources "History of
Science and Technology" and "Introduction to Philosophy" were merged to the 3-credit course
"Historical and Philosophical Foundations of Social Development".
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1. NPO®JIb OCBITHbOI MPOrPAMM / EDUCATIONAL PROGRAMME PROFILE

1 - 3aranbHa iHdopmMauia / General information

MNoBHa Ha3Ba 3akjiafy BULLOI OCBiTK Ta

HaB4afbHoOro nigposainy / Full name of

higher education institution and faculty
/ educational and scientific institute

HauioHanbHU TEXHIYHWUNA
yHiBepcuTeT YKpaiHu
«KNIBCbKUI NOAITEXHIYHWI
IHCTUTYT iMeHi Irops
CikopcbKoro»
HaB4asibHO-HayKOBWIA
IHCTUTYT NPUKNALHOro
CUCTEMHOrOo aHanisy

National Technical University
of Ukraine «lgor Sikorsky Kyiv
Polytechnic Institute»
Educational and Scientific
Institute for Applied System
Analysis

CTyniHb BULLOI OCBITW Ta Ha3Ba

0CBiTHbOI KBanidikauii / Higher

education degree and education
qualification title

CtyniHb 6bakanaBpa
bakanaBp 3 CUCTEMHOro
aHanisy Ta HaykKn npo AaHi

Bachelor Degree
Bachelor in System Analysis
and Data Science

OdpiuinHa Ha3Ba OCBITHLOI Mporpamm /
Educational programme official title

CUCTEMHUIM aHani3 i
ynpasiHHA

System Analysis and Control

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

Ounnom 6akanaspa, 240
kKpeauTtie EKTC, TepMiH
HaB4YaHHSA 3 pokun 10 Micauis

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

IHdbopMauisa npo akpeguTadito /
Accreditation information of the
educational programme

AkpeguntoBaHo HA34BO,
ceptudikaT 14964 Bin
2025-06-21 gincHunnm go

2030-07-01

Accredited by NAQA,
cetificate No 14964 from
2025-06-21 valid to
2030-07-01

Linkn, piseHb BULLOI 0CcBiTK / Education
cycle, level of higher education

HPK YkpaiHn - 6 piBeHb
QF-EHEA - nepwwnin unkn
EQF-LLL - 6 piBeHb

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

MNepepnymosun / Prerequisites

HasBHICTb MOBHOI 3arasibHOI

Complete general secondary

cepenHbOl OCBITH education

dopmun 3006yTTA OCBITH / Forms of OuHa (aeHHa); full-time:
Education

MoBga(n) BVIK}'I.a)J,aHHﬂ./ Language(s) of YKpaiHCbKa Ukrainian
instruction

IHTepHeT-agpeca po3MilLleHHS
0CBiTHbOI nporpamu / URL of the
educational programme

https://osvita.kpi.ua/F4_OPPB
_SAU
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2 - MeTa ocBiTHbOI nporpamu / Educational programme purpose

MigroToBKa BMCOKOKBaihiKkOBaHMX,
KOHKYPEHTOCMPOMOXKHMX, iIHTErPOBAHUX Y
€BPONENCLKNI Ta CBITOBUI HAaYKOBO-TEXHIYHWNA
npocTip, daxiBuiB nepworo (bakanaBpCbKoro)
PiBHS 3 iIHHOPMALINHNX TEXHOJOrIN, 34aTHUX A0
CaMOCTINHOI HayKOBO-A0CAIAHOI, HaYKOBO-
iHHOBaLiNHOI, OpraHi3auinHo-ynpaBiHCbLKOI,
rnenarorivyHol OisnbHOCTI B rasy3i 3a
cneuianbHicTio F4 «CnCTEMHUI aHani3 Ta HaykKa
Mpo AaHi» Ta B 3aKJlagax BULLOI OCBITK Ha
OCHOBI iHTepHaLioHani3auii 0CBITHLOrO nMpouecy
B YMOBaXx CTaJiIoro iHHOBaLiNHOroO HayKOBO-
TEexXHi4YHOro po3BUTKY, i peani3yeTbCca yepes:
rapMoHinHe i 6baraToBUMipHEe BUXOBaHHS
ManbyTHIX BUCOKOKBasihiKOBaHNX TEXHIYHNX
(axiBUiB, 34aTHUX KOMMJIEKCHO i CUCTEMHO
aHanisyBaTu npobnemun B ranysi iHhopmaLinHNX
TEeXHOJIOriN Ta CYMiIDXKHUX Frany3sx,
YCBiAOMJIIOOYM NPUPOAY OTOYYHYMX NPOLECIB i
AaBuLL, 3abe3nedyoyn i MPOAOBXKYIYUN
MiXKKYJIbTYPHY KOMYHiKaLito;

hopMyBaHHSA BUCOKOI afanTUBHOCTI 3006yBaviB
BULLOT OCBITM B YyMOBaX TpaHcdopmauil puHKy
npaui yepes B3aeMogito 3 poboTomaBUsMM Ta
iHLWKMW CTenkxongepamu.

MeTa 0oCBiTHLO-NpPOdECiNHOI Nporpammn
BianoBigae cTpaTerii po3suTky KIl im. Irops
Cikopcbkoro Ha 2025—2030 pp. woao
OOCArHEHHS UisIen CTanoro po3BuUTKY
CYCMiNbCTBa, BACOKOTEXHOJIONIYHOI
TpaHcdopMauil gep>XaBu Ta 3MiLUHEHHS 1T
060pOHO30aTHOCTI.

Training of highly qualified, competitive,
integrated into the European and global
scientific and technical space, specialists of the
first (bachelor) level in information technology,
capable of independent scientific research,
scientific and innovative, organizational and
managerial, pedagogical activities in the field in
the specialty F4 "System Analysis and Data
Science” and in institutions of higher education
on the basis of the internationalization of the
educational process in conditions of sustainable
innovative scientific and technical development,
and is implemented through:

harmonious and multidimensional education of
future highly qualified technical specialists
capable of complex and systematic analysis of
problems in the field of information technologies
and related fields, aware of the nature of
surrounding processes and phenomena,
ensuring and continuing intercultural
communication;

formation of high adaptability of higher
education students in conditions of
transformation of the labor market through
interaction with employers and other
stakeholders.

The purpose of the educational and professional
program corresponds to the development
strategy of Igor Sikorsky Kyiv Polytechnic
Institute for 2025-2030 regarding the
achievement of sustainable development of
society, high-tech transformation of society, and
strengthening its defense potential.
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3 - XapaKTepucTUKa OCBiTHbOI MporpamMm

/ Educational programme characteristics

MpeameTHa o6nacTtb / Subject area

O6’eKTN BUBYEHHSA Ta AOCNIAXKEHHS: HOBITHI
MaTeMaTU4YHi MeToan Ta iHPOopMaLiHi
TexHoNOorii B 3afavax 3 aHanily ckaagHux
CUCTEeM, aHani3y AaHUX, MOAEsIOBaHHS,
MPOrHO3yBaHHSA, MPOEKTYBaHHA Ta MPUAHATTS
pilleHb CTOCOBHO CKNAAHUX CUCTEM Pi3HOI
npumpoamn (iHpopMaLiNnHUX, EKOHOMIYHUX,
opraHizauinHmnx, iHaHCOBUX, couianibHUX,
MOMITUYHUNX, TEXHIYHUNX, EKOJIOTNiYHNX TOLLO), WO
PYHKLIOHYIOTb B YyMOBaX HEBM3HAYEHOCTI,
HEMOBHOTN Ta HEYITKOCTI AaHuX,
6araToakTOpPHUX PU3MKIB; @ TaKOX 3adad
aHani3y, MoOeNtoBaHHSA, MPOrHo3yBaHHA Ta
MPUUHATTA pilUeHb Y CKAagHUX CUCTEMaX Ha
OCHOBI CUCTEMHOI MeTOoA0S10rii Ta iHTerpauil
CMCTEMHOr 0 aHasi3y Ta HayK Npo AaHi; npouecn
yrnpaBAiHHA NPOEKTAMMN.

Llini HaBYaHHS: NnigrotoBka axisuiB, 34aTHUX
po3pobnsaTn i 3acToCcoByBaTKM MeToam i 3acobu
CUCTEMHOr0 aHasi3y ons BUpPilWeHHSA CKNagHNX
npobnem y pisHuUx cepax OisnbHOCTI.
TeopeTndHNIA 3MICT NpegMeTHoi 06nacTi: Teopis
KepyBaHHSA Ta MPUNHATTS PilLUEHb,
MaTeMaTU4He i KOMN'toTepHe MOAeslOBaHHS,
MaTeMaTu4Ha CTaTUCTMKA, aHali3 AaHUX Ta
3HaHb, 30KpeMa aHaliTuKa BEIMKNX AaHUX Ta
iHTeneKkTyasbHU aHani3 gaHuX, OOC/iOXKEHHS
onepauin, onTuMilauia cMcTeMm Ta Npouecis.
MeToaun, MeTogounKa Ta TeXHOJOoril: MeToaun
MaTEMaTUYHOro MOOESIIOBaHHSA, aHani3y AaHuX,
onTuMi3auii Ta AOCAIAXXEHHS onepauin,
MPOrHO3yBaHHSA, OLiHIOBAHHA PU3NKIB, Teopii
KepyBaHHSA Ta NMPUUHATTSA pilleHb, CTanoro
PO3BUTKY, MalUMHHOIO HaBYaHHS, BUSBJIEHHSA
3aKOHOMIpPHOCTEN y BeNnKnx obcsarax gaHux.
IHCTpyMeHTK Ta obnafgHaHHA: cneuianizoBaHe
nporpamMHe 3abesnevyeHHs, XMapHi cepBicn Ta
naatTgopMu.

Subjects of study and research: the modern
mathematical methods and information
technologies in the problems of analysis of
complex systems, data analysis, modeling,
forecasting, design and decision-making in
relation to complex systems of various nature
(informational, economic, organizational,
financial, social, political, technical,
environmental, etc.) in conditions of uncertainty,
incompleteness and indistinctness of data,
multi-factor risks; as well as problems of
analysis, modeling, forecasting and decision
making in complex systems on the basis of
system methodology and the integration of
system analysis and data science; project
management processes.

Educational objectives: training of specialists
capable of developing and applying methods
and tools of system analysis to solve complex
problems in various areas of activity.
Theoretical content of the subject area: theory
of control and decision-making, mathematical
and computer modeling, mathematical
statistics, data and knowledge analysis,
including big data analysis and intelligent data
analysis operations research, optimization of
systems and processes.

Methods, techniques, and technologies:
methods of mathematical modeling, data
analysis, optimization and operations research,
forecasting, risk assessment, management and
decision-making theories, sustainable
development, machine learning, detecting
trends and regularities in large volumes of data.
Tools and equipment: specialized software,
cloud services and platforms.

OpieHTauina ocBiTHLOI Nnporpamm / Scope

OcBiTHbO-NpodeciriHa.

Educational and professional.

OcHoBHUM (POKYC OCBITHb

oi nporpamum / Main focus

CneuianbHa ocCBiTa 3 iHOpMaLUINnHUX
TEXHOOriN aHani3y i yrnpasiiHHA CKJagHUMUN
cucTteMamu 3a cneuianbHicTio F4 «CuctemMHun
aHani3 Ta HayKa Npo JaHi».

AKLEeHT Ha BMBYEHHS CUCTEeM | MeToAiB
NiATPUMKN NPUNHATTS pilleHb, Cy4acHUX
TEXHONOriN NporpaMmyBaHHS, iIHCTPYMEHTapIto
CUCTEMHOro aHasisy 3 BUKOPUCTaHHAM
iIHpopMaLINHUX TEXHOOTIN.

Kno4oBi csioBa: CUCTEMHUN aHasni3, NPUNHATTS
pilleHb, MeToAN oNTMUMIi3aLii, TeEXHONOTIl

Special education in information technologies for
the analysis and management of complex
systems under the System Analysis and Data
Science specialization (F4).

Emphasis on the study of decision support
systems and methods, modern programming
technologies, system analysis tools using
information technologies.

Keywords: system analysis, decision-making,
optimization methods, programming
technologies, data analysis methods.

nporpamMmyBaHHs, METOAM aHani3y AaHuX.

Oco6MBOCTi OCBITHLO

i nporpamm / Features
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Ob6oB’s3k0Ba cnelianbHa NpakTuka B IT-
KOMMaHifx; 3aJly4eHHs 40 ayAUTOPHUX 3aHATb
npodecioHanie 3 HauioHanbHOI akageMii Hayk
YKpaiHu.

Mandatory special practice in IT companies;
involvement of professionals from the National
Academy of Sciences of Ukraine in classroom

classes.

4 - MpupaTHICTb BUNYCKHUKIB 0,0 NpaueBNaluTyBaHHA Ta NOAANbLUIOIro HaB4aHHA /
Eligibility of graduates for employment and further study

MpupaTtHicTh po npauesnawTtyBaHHA / Eligibility for employment

AHanNiTUYHO OpiEHTOBAHI IHCTUTYLIT; IT-KOMNaHii;
OpraHn Oep>XaBHOro i MicLeBoro
CaMOBpPSAAYBaHHSA.

BnnycKHUKM MOXYTb NpaLtoBaTy 3a TaKUMK
npodeciamn 3rigHo 3 4K 003:2010:

2131.2 AHaniTMK KOMMO'IOTEPHUX CUCTEM;
2149.2 AHaniTuUK cuctem;

2433.2 AHaniTUK KOHCONifoBaHOI iHhopMaLii;
2447 .2 MpodecioHan 3 ynpaBaiHHA NPOEKTaMm
Ta nporpamMamu;

3121 ®daxiBeub 3 iHPOPMALINHNX TEXHOSOrIN.

Analytical oriented institutions; IT companies;
local and global state government.

Graduates can work in the following professions
according to DK 003:2010:

2131.2 Computer Systems Analyst;

2149.2 Systems Analyst;

2433.2 Consolidated Information Analyst;
2447.2 Project and Program Management
Professional;

3121 Information Technology Specialist.

Mopanbwe HaByaHHA / Further study

Mo>XNMBICTb 418 MPOAOBXXEHHSA HaBYaHHA Ha
apyromy (oCBiTHbO-npodecinHoMmy abo
OCBITHbO-HAayKOBOMY) PiBHi BMLLOI OCBITW A9
3000yTTA CTyneHa Marictpa. HabyTTta
000aTKOBMX KBaniikauin B CUCTEMI
nicnagunnaoMHoOI OCBITH.

An opportunity to continue studying at the
second (educational-professional or educational-
scientific) level of higher education to obtain a
master's degree. Acquisition of additional
qualifications in the postgraduate education
system.

5 - BuknapaHHA Ta ouiHioBaHHA / Teaching and assessment

BuknapaHHA Ta HaBYaHH

fi/Teaching and studying

Jlekuii, NpakTU4Hi Ta ceMiHapCbKi 3aHATTA,
KOMM'IOTEPHI NPaKTUKyMK i nabopaTopHi
pob0TN; TEXHONOrIS 3MiLLAHOr0 HaBYaHHS;
BUKOHaHHA KBanigikauinHoi poboTn bakanaspa.
3aranbHUi CTUAb HaB4YaHHA — NpPobaeMHO
OpiEHTOBaAHUN.

Lectures, practical and seminar classes,
computer workshops and laboratory work;
blended learning technology; completion of a
bachelor’s qualification work.

The general education style is problem-oriented.

OuiHloBaHHA / Assessment

YCHi Ta NNCbMOBI eK3aMeHUn, TeCTyBaHHA,
MOTOYHUIN, KaJlIeHOapHNI, CEMECTPOBUI
KOHTPOJIb Yy BiANoBiAHOCTI A0 MNMos0>KeHHS npo
CUCTeMy OLIiHIOBaHHSA pe3y/ibTaTiB HaBYaHHA B

KMl im. Irops Cikopcbkoro.

Oral and written examinations, tests, ongoing,
calendar, semester control in accordance with
the Regulation on the system Assessment
System of Learning Outcomes at Igor Sikorsky
Kyiv Polytechnic Institute.
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6 - NMporpamMHi KoMmneTeHTHOCTI / Programme competencies

IHTerpanbHa KOMMNETEHTHICTb

/ Integral competence

30aTHICTb pO3B'A3yBaTU CKNadHi cneuianizoBaHi
3a4adi Ta NpakTU4YHi NnpobnemMn cMCTeEMHOro
aHani3y y npodecinHin gisnbHocTi abo B npoueci
HaBYaHHS4, Wo nepenbavaroTb 3aCTOCYBaAHHS
TEOPETUYHUX MOJIOXKEHb Ta METOAIB CUCTEMHOIO
aHanisy Ta iHpopMaLinHUX TEXHOJIONIN i
XapaKTePM3YETbCHA KOMMJEKCHICTIO i
HEeBM3HAYEHICTIO YMOB.

The ability to solve complex specialized tasks
and practical problems of system analysis in
professional activity or in the learning
process, which involve the application of
theoretical provisions and methods of system
analysis and information technologies and is
characterized by the complexity and
uncertainty of conditions.

3aranbHi komneteHTHocTi (3K)

/ General competencies

3K |3paTHICTb 3aCTOCOBYBaTU 3HaHHSA B Ability to apply knowledge in practical
01 |NpaKTUYHUX CUTYyaUiax situations
3’2( 30aTHICTb NaaHyBaTW | yNpaBasaTy 4YacoMm Ability to plan and manage time
3K |3paTHicTb abCTpakKTHO MUCIINTMN, The ability to think abstractly, to apply
03 |3acTocoByBaTW METOOMN aHani3dy i CUHTE3y methods of analysis and synthesis
3K |38aTHICTb 3HaTK Ta PO3yMiTK NpegMeTHY Ability to know and understand the subject
04 |obnacTb i NpodecinHy QianbHICTb area and professional activity
3K |3maTHICTb cninkyBaTUCa gep>xaBHoto MoBoto  [Ability to communicate in the national
05 |ycHo i NncbMoOBO language orally and in writing
3K . . . . . . .
06 3OaTHICTb CniflkyBaTUCA iHo3eMHUMK MoBamMu |Ability to communicate in foreign languages
3K |3paTHicTb Ao nowyky, obpobneHHs Ta Ability to search, process and analyze
07 |aHanisy iHdopMauii 3 pi3HUX axxepen information from various sources
‘gg 30aTHICTb BYTU KpUTUYHUM | caMokpuTudHUM |Ability to be critical and self-critical
3K 3ﬂ'aTH'C...Tb Ao alanTalll Ta Al B HOBIN Ability to adapt and act in a new situation
09 |cuTyauil
30aTHICTb CUCTEMHO aHanizyBaTu CBOO The ability to systematically analyze one's
3K |npodecinHy i couianbHy AiANbHICTb, professional and social activities, to evaluate
10 |ouiHOBaTW HaKOMUYEeHUN OOCBIA CMisIbHO 3 accumulated experience together with

poboTonaBUSMU Ta akadeMiyHO CMiIbHOTO

employers and the academic community

3K |3paTHicT TeHepyBatil HoBI IA€l Ability to generate new ideas (creativity)

11 |(KpeaTuBHICTb)

3K |3maTHiCTb NpayoBaTu B KOMaH4i Ta Ability to work in a team and autonomously
12 |aBTOHOMHO BUKOHYBaTW KOMaHAHI PilLEHHS execute team decisions

3K 3ﬂ'aTH'CT'? fipatlioBatii B MiXKHapoAHoMy Ability to work in an international context
13 |KOHTeKCTi

3K |3paTHicTb 3abe3nevyBaTu Ta OUiHIOBATH Ability to ensure and evaluate the quality of
14 |aKiCTb BUKOHYBaHMX pobIiT the work performed

3K
15

30aTHICTb peani3oByBaTW CBOI NpaBa Ta
060B’'A13KM AK YNeHa CyCniabCcTBa,
YCBiAOMJIIOBATU LLiIHHOCTiI rPOMaAsaHCbKOIro
(BiNbHOrO0 AE€MOKpaTMYHOr0) CyCnifibCTBa Ta
HeobXiAHICTb NOro CTasioro po3BUTKY,
BEpPXOBEHCTBa Mpaga, npas i ceobon NIOONHN i
rpoMagsHMHa B YKpaiHi

The ability to realize one's rights and duties as
a member of society, to be aware of the
values of a civil (free democratic) society and
the need for its sustainable development, the
rule of law, the rights and freedoms of a
person and a citizen in Ukraine
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3naTHicTb 36epiraT Ta NPUMHOXYBATU
MOpasibHi, KyJbTYPHi, HayKOBI LLIHHOCTI i
OOCArHEHHS CyCniNbCTBa Ha OCHOBI PO3YMiHHS
iCTopil Ta 3aKOHOMIPHOCTEN PO3BUTKY
npengmeTHoi 06nacTi cucTteMHoro aHanisy, i

The ability to preserve and multiply moral,
cultural, scientific values and achievements of
society based on an understanding of the
history and patterns of development of the

3K |micus y 3arasbHin cncteMi 3HaHb Npo subject area of systems analysis, its place in
16 |npupoay i CyCcninbCTBO Ta y PO3BUTKY the general system of knowledge about nature
CYCMiNbCTBaA, TEXHIKW | TEXHONOTIN, and society and in the development of society,
BUKOPUCTOBYBATW Pi3Hi BUAK Ta hopmun technology, to use various types and forms of
PYXOBOI aKTUBHOCTI 419 aKTUBHOIO motor activities for active recreation and
BiANOYMHKY Ta BefeHHSs 3a0poBoro cnocoby |leading a healthy lifestyle
KNTTA
30aTHICTb YXBaJllOBaTW pilLEHHA Ta 4iATwK, Ability to make decisions and act in
3K |pOoTpUMYIYNCh MPUHLUNY HenpunycTumocTi |accordance with the principle of inadmissibility
17 |kopynuii Ta Byab-aKNX iHWNX NPOABIB of corruption and any other manifestations of
HenobpoyYeCHOCTI dishonesty
3K 30aTHICTb 40 HaLiOHaNbHOro CNPOTUBY, Ability for national resistance, the formation of
18 hopMyBaHHA FrPOMafAHCLKOI CTIMKOCTI Ta civic resilience and national-patriotic
HauioOHaIbHO-NATPIOTUYHOI CBIAOMOCTI consciousness
daxosi komneteHTHOCTI (PK) / Professional competencies
30aTHICTb BUKOPUCTOBYBATU CUCTEMHUI - .
AaT OP yBar X . [The ability to use system analysis as a modern
aHani3 B AKOCTi Cy4acHOl MixxaucuunniHapHoi |, A
y interdisciplinary methodology, based on
MeTon0J10rii, 3aCHOBaAHOI Ha NpukNagax N
. examples of mathematical methods and
OK |MaTeMaTUYHUX MEeTOLIB Ta Cy4YaCHUX ; . .
. . . S modern information technologies, and
01 |iHbopMaLiNHUX TEXHONOrIAX, i OpiEHTOBaHa : . .
. . oriented at solving the problems of analysis
Ha BUpPiWEHHS 3a4a4 aHani3y i cnHTesy . . . .
: . : and synthesis of technical, economic, social,
TEXHIYHUX, EKOHOMIYHUMX, CoUiasibHUKX, .
. : environmental and other complex systems
€KOJIOMYHNX Ta iHWWX CKNagHUX CUCTEM
30aTHicTb hopmManizyBaTu npobnemu, onmncaHi . . . .
A thop y Pob The ability to formalize problems described in
NPUPOSHOK MOBOID, Y TOMY 4UCTIi 3a . : .
. natural language, including using
®K |ponomorotw MateMaTU4YHUX MeTopiB, .
i mathematical methods, to apply general
02 |3acTocoByBaTW 3arasbHi nigxoan o ) .
approaches to mathematical modeling of
MaTeMaTU4YHOro MoAeNtOBaHHSA KOHKPETHUX e i
. . specific processes and data analysis
npoLecis Ta aHanizy gaHux
34aTHICTb ByayBaTu MaTeMaTUYHO KOPEKTHI - . .
A : yay . PERTHL I The ability to build mathematically correct
MoZesli CTaTUYHUX Ta AMHAMIYHUX MPOLECIB i : .
; . models of static and dynamic processes and
@K |cucTteM i3 30cepe>KeHMN Ta po3MnoAieHnMN ; o
. systems with dense and distributed
03 |napameTpaMu i3 BpaxyBaHHAM A .
; 2= S parameters, considering the uncertainty of
HEBWU3HA4YeHOCTi 30BHIiLIHIX Ta BHYTPILLHIX X
. external and internal factors
hakTopis
30aTHICTb BU3Ha4YaTW OCHOBHI YNHHUKWN, SKi . . .
A . The ability to determine the main factors that
BMJIMBAOTb Ha PO3BUTOK Pi3NYHUX, . ;
: : \ affect the development of physical, economic,
€KOHOMIYHMX, coliaNlbHNX NPOLLECIB, . :
X ! social processes, to separate stochastic and
OK |BiOoOKpPEMJIIOBATU B HUX CTOXaCTUYHI Ta AN
. . uncertain indicators from them, to formulate
04 |HeBM3Ha4eHi NOKa3HMKWU, hopMynoBaTH IX Y . .
) . them in the form of stochastic or fuzzy values,
BUrnsai BunagkoBux abo HEYITKNX BENNYNH, . :
BEKTOPIB, NPOLIECIB Ta AOC/IAKYBATH vectors, processes and to investigate the
! . y dependence between them
3aN1€XHICTb MiXK HUMU
3paTHICTb hopmyoBaTK 3adadi onTumisauii |[The ability to formulate optimization tasks
Mpwv MPOEeKTYBaHHI CUCTEM ynpaB/iHHA Ta when designing control and decision-making
oK MPUNHATTSA pilleHb, @ CamMme: MaTeMaTUYHI systems, namely: mathematical models,
05 Mozesni, Kputepii onTuManbHOCTI, obMmexxeHHs, |optimality criteria, constraints, control

Lini ynpaBniHHSA; obupaTn pauioHabHi
METOAM Ta aJirOPUTMM PO3B’A3aHHSA 3a4ad
onTKMi3auii Ta ONTMManbHOro KEpyBaHHSA

objectives; choose rational methods and
algorithms for solving optimization and

optimal control problems
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340aTHICTb 00 KOMM'IOTEPHOI peani3auii
MaTEMAaTUYHUX MOLENEeN peasibHUX CUCTEM i
MpoLeciB; MPOeKTyBaTW, 3aCTOCOBYBATH i

Ability to implement mathematical models of
real systems and processes; design, apply and

oK . . o :

06 |CYNMPOBOAXYBATN NPOrPaMHI 3acobu support modeling, decision-making,
MOJEOBAHHSA, MPUNHATTS PillEHb, optimization, information processing,
onTuMizauii, 06pobku iHhopmaLii, intelligent data analysis software
iHTeNeKTyasIbHOro aHanizy gaHux
30aTHICTb BUKOPUCTOBYBATW CyYacCHi The ability to use modern information
iHpopMaLinHi TexHonorii ona komn'totepHoi  [technologies for computer implementation of
peanisauii MaTeMaTUYHNX MOoAenen Ta mathematical models and prediction of the

®K |nporHo3yBaHHA NOBELIHKN KOHKPETHUX behavior of specific systems, namely: object-

07 |cuctem, a came: 06'€EKTHO-OPIEHTOBAHUI oriented approach in the design of complex
nigxig Npy NpoeKTyBaHHI CKnagHux cuctem  |systems of various nature, applied
pi3HOI Npupoan, NpukKNagHi MaTeMaTUYHiI mathematical packages, application of
nakeTwn, 3aCToCyBaHHA 6a3 faHWX | 3HaHb knowledge and databases
30aTHICTb opraHizoByBaTu poboTy 3 aHanisy |The ability to organize work on the analysis

@K |Ta NpoOeKTyBaHHSA CKNaOHUNX CUCTEM, and design of complex systems, the creation

08 |CTBOpPEHHS BiAMNOBIAHUNX IHHOPMALINHNX of appropriate information technologies and
TEXHOJOorin Ta NporpaHoro 3abesnevyeHHs software
30aTHICTb NpeacTaBAATU MaTeMaTUYHI The ability to present mathematical

oK |2PTYMEHTN i BUCHOBKM 3 HUX 3 AKICTIO i arguments and conclusions from them with

09 TOYHICTIO B Takux hopMax, aKi nigxonatb Ang |quality and accuracy in such forms that are
3aHATb B ayOUTOPISAX SK YCHO, TaK i B suitable for classes in classrooms both orally
NUCbMOBIN hopMi and in writing

oK 30aTHICTb po3pobnsaTn ekcnepmMeHTanbHi Ta |The ability to develop experimental and

10 crnocTepe)xyBalbHi OOCNIOXKEHHS i observational studies and analyze the data
aHanisyBaTW AaHi, OTPUMaHi B HMX obtained in them

oK 30aTHICTb CUCTEMHO aHahi3yBaTW CBOLO The ability to systematically analyze one's

11 npodecinHy i couianbHy LiANbHICTb, professional and social activities, to evaluate
OLiHIOBATV HaKOMNYEeHU OOCBIg accumulated experience
30aTHICTb BUKOHYBATWU PO3BiAyBaibHNI .

AaTl Y P Ay . The ability to perform exploratory data
aHani3 paHnx (Exploratory Data Analysis), wo . L . .
. |analysis, providing the detection of main
3abe3nevye BMABNEHHA OCHOBHUX TEHAOEHLUIN, - :
) . trends, regularities of data, and their
DK |CTPYKTYp, i cucteMaTm3aLito gaHux, 2 . s
: o systematization; detection of deviations and
12 |BM3HA4YeHHSA BiAXWUJIEHb Ta aHOManin . : ) .
(BMKMAiB), aHaniz MMOBIPHICHUX po3MnoAainis anomalies (aberrations); analysis of
. ' < ) o probabilistic distributions of variables; factor
3MIHHUX, PAKTOPHUNA Ta OUCKPUMIHAHTHUIA o .
) and discriminant analysis of data
aHani3 faHnx
30aTHICTb po3B’A3yBaTy 3adadi iHXeHepii . . .
A PO3 Yt A P The ability to solve feature engineering
O3HaK: - aHani3 TuNiB AaHNX 3 METOI0 . .
C . : problems: - analysis of data type with the
BUABNIEHHA HanbinbLl iHPOPMaTUBHUX O3HAK; - ; X .
. N purpose of detecting the most informative
@K |3MeHLUeHHs pOo3MipHOCTEeN O3Hak, . . . .
. |features; - dimensionality reduction of
13 |npoBefeHHS KnacTepm3sallii; - aBTOMaTUYHWIA o o
. features, clusterization; - standardization and
CUHTE3 HOBUX O3HaK; - CTaHAapTK3aLio Ta o . .
HOPMai3aLlilo 03HaK: - ByayBaTH Miarpamm normalization of features; - feature importance
; ' charts construction
Ba>XJ/IMBOCTi O3HaK
30aTHICTb BUABNIATUN NPUXOBaHi
3aKOHOMIpPHOCTI B MacmBax faHuX, Ta Ha The ability to detect hidden reqgularities in
OCHOBI MeTOfiB CUCTEMHOI0 aHanisy volumes of data, integrate there regularities
OK iHTerpyBaTu Ui 3aKOHOMIPHOCTI B LUXPLUI using system analysis methods into broader
14 Mozesi oNa cTpaTeriyHoro niaaHyBaHHS i models for strategic planning and control,

yrnpaBAiHHSA, NPOrHO3yBaHHA rnobanbHMX
TeHAEHUIN 3 ypaxyBaHHAM CouianbHUX,
€KOHOMIYHUX | TEXHIYHNX (PaKTopiB, Ta
MPUHLMMNIB CTASI0Or0 PO3BUTKY

prediction of global trends, considering social,
economic and technical factors, and
sustainable development principles
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7 - NMporpaMHi pesynbtatyu HaB4aHHA (MPH) / Programme learning outcomes

3HaTW i BMiTN 3aCTOCOBYBaTW Ha MpakTuLi
andepeHuianbHe Ta iHTerpasibHe YNCEHHS,
paaun Ta iHTerpan ®yp’e, aHaNiTUYHY

Know and be able to apply in practice
differential and integral calculus, Fourier series

[MPH |reomeTpito, NiHiNHY anrebpy Ta BEKTOPHUI and integral, analytic geometry, linear algebra
01 |aHani3, hpyHKUIOHANbHWIA aHani3 Ta and vector analysis, functional analysis and
OUCKPEeTHY MaTeMaTunKy B 06cCa3i, discrete mathematics to the extent necessary
HeobXxiAHOMY OJ15 BMPIiLLEHHSA TUNOBUX to solve typical tasks of system analysis
3aBAaHb CUCTEMHOr0 aHanisy
BMiT BUKOPUCTOBYBATM CTaHA4APTHI cxemMu .
, P yBat Aap : Be able to use standard schemes for solving
ONa po3B’A3aHHA KOMBIHATOPHMX Ta NOTiYHUX ; . ;
combinatorial and logical problems formulated
3aja4, chopMyJIbOBAHNX MPUPOLHOIO MOBOIO; |, . !
rPH . in natural language; apply classical algorithms
3aCTOCOBYBATU KJIaCUYHi anroputMm ans . . =
02 X . . for checking the properties and classification
nepeBipKX BNAaCTUBOCTEN Ta Kiacudikawii ; .
b . \ . of objects, sets, relations, graphs, groups,
06’€eKTiB, MHOXWH, BigHOLWeEHb, rpadis, rpyn, .
C Boolean functions, etc.
6yneBunx hyHKLUIN TOLLO
BMiTW BU3Ha4YaTM NMOBIPHICHI po3noainu
CTOXaCTUYHUMX NOKa3HUKIB Ta hakTopis, Wo |To be able to determine the probability
BMNJINBAIOTb Ha XapaKTepUCTUKN distributions of stochastic indicators and
0OCNig>KyBaHUX NPoLECiB, A0CiOXYyBaTH factors affecting the characteristics of the
fPH BNIaCTMBOCTI Ta 3HAaXo0AUTU xapakTepncTukm |studied processes, investigate the properties
03 6araToBUMipHMX BUNAAKOBMX BEKTOPIB, Ta and find the characteristics of
BUKOPUCTOBYBATK iX ANA PO3B'A3aHHSA multidimensional random vectors, and use
NpUKNagHUX 3agad, opmanisysaTu them to solve applied problems, formalize
CTOXaCTUYHI NOKa3HUKN Ta hakTopn y stochastic indicators and factors in the form of
BUr NS4 BUNaAKOBUX BEINYMH, BEKTOPIB, random variables, vectors, processes
npouecis
fPH 3HaTu Ta BMiTK 3acTocoByBaTu 6a3oBi MeToam|Know and be able to apply basic methods of
04 AKICHOro aHani3y Ta iHTerpyBaHHsa 3BMYanHMx |qualitative analysis and integration of ordinary
angepeHuianbHNX PiBHAHbL | CUCTEM differential equations and systems
3acToCOBYBaTK TEXHIKY i MeTOAN Apply the technique and methods of functional
[PH |hyHKLUiOHanbHOro aHanisy s po3s’a3aHHA  |analysis to solve the problems of control of
05 |3apa4 KepyBaHHSA CKNagHMMK nNpouecamMmn B complex processes under conditions of
YyMOBaX HEBU3HAYEHOCTI uncertainty
3HaTW Ta BMIiTW 3aCTOCOBYBATN OCHOBHI .
YBe Know and be able to apply the basic methods
MeTOoOM MOCTaHOBKW Ta BUPILLEHHS 3a4au ; )
rPH . of setting and solving problems of system
CUCTEMHOro aHani3y B yMOBax I - )
06 EY o . analysis in conditions of uncertainty of
HEBM3HA4YeHOCTI Uifien, 30BHILUHIX YMOB i 7 - :
gl objectives, external conditions and conflicts
KOH(IKTIB
3HaTK OCHOBW Teopii oNTuMi3auil, Know the basics of the theory of optimization,
fpH |ONTVIMANbHOTO KepyBaHHS, Teopii npunHATTA |optimal control, decision-making theory, be
07 piLleHb, BMiTW 3aCTOCOBYBaTMU iX Ha npakTuui |able to apply them in practice to solve applied
0J19 po3B’A3yBaHHA NpPUKIagAHNX 3a4au problems of control and design of complex
yrnpaBJiHHSA | NPOEKTYBaHHA CKJaAHNX CUCTeM |systems
Bonoaitn cy4yacHMMun metogamun po3pobku To be able to apply modern methods of
fpH |TPOrPam i NPOrpaMHMX KOMIMAEKCIB Ta developing software and software complexes
08 NPUAHATTSA ONTUMasbHUX pilleHb Wono and optimal decision-making regarding the
CKnagy nporpamHoro 3abesnevyeHHs, composition of software, algorithms,
anropuTMiB npouenyp i onepauin procedures and operations
fPH BmMiTn cTBOptoBaTK eheKTUBHI anropuTMmum ang|To be able to create effective algorithms for
09 ob4ncnoBanbHUX 3a4a4 CUCTEMHOro aHanizy [computational tasks of system analysis and
Ta CUCTEM MiATPUMKN NPUNHATTS pilLeHb decision support systems
rPH 3HaTW apxiTeEKTypy Ta onepauinHi cnctemun Know the architecture and operating systems
10 |cyvacHnx 064MCNIOBaNIBHUX CUCTEM i of modern computer systems and computer
KOMM'IOTEPHUX Mepexx networks
fPH 3HaTW i BMiTM 3aCTOCOBYBaTWN Ha NpaKTuLi Know and be able to apply knowledge and
77 |cvcTemu ynpaBaiHHA 6a3aMu gaHux i 3HaHb Ta|database management systems and

iHbopMaUinHi cnctemun

information systems in practice
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3acTocoByBaTW MeToaM i 3acobu poboTu 3
OAHNMU | 3HAHHSAMMW, METOAN MaTEMaTUYHOTO,

Apply methods and means of working with
data and knowledge, methods of

lPH . f . - ; .

1o [OriKo-CeMaHTM4HOroO, 06’'eKTHOro Ta mathematical, logical-semantic, object and
iMiTauUiMHOrO MOOENOBAHHA, TEXHONOr T imitation modeling, technologies of system
CUCTEMHOrO i CTaTUCTUYHOIrO aHanisy and statistical analysis
MpoekTyBaTW, peani3oByBaTun, TECTYyBaATH, . . .

BI_FIJ OBaﬁm BaTFI)/I cvn ogo,u,m BaTMy Design, implement, test, implement, support,
rpH |BMP y » Cynp Xy ! operate software tools for working with data
ekcrnsyaTyBaTu nporpamHi 3acobmn poboTun 3 )

13 . , and knowledge in computer systems and
OAHMMWN | 3HAHHAMUW B KOMMN'IOTEPHUX

i networks
cucTeMax i mepexkax
Po3yMiTK i 3acTOCOBYBaTWN Ha NpaKTUL - .
y y P ul Understand and apply statistical modeling and
[TPH |MeToOW CTaTUCTUYHOIO MOLOE/IOBaHHSA | ; ) .
. . forecasting methods in practice, evaluate and
14 |nporHo3yBaHHSA, OLHIOBATN Ta aHasi3yBaTwH
L . analyze output data
BUXiOHI AaHi
Po3yMiTK yKpaiHCbKY Ta iHO3eMHY MOBW Ha . .
03y yKp y y Understand Ukrainian and foreign languages
piBHi, [OCTaTHbOMY A58 06pobKn haxoBux . . ?
' oo : at a level sufficient for processing professional
[1PH |iHdbopMaUinHO-NITEepaTYpPHUX OxXepen, . . :
T . informational and literary sources,
15 |npohecinHoro ycHoro i mMCbM0OBOIro . . N
. : professional oral and written communication,
CMiSIKyBaHHSA, HaNMUCaHHA TEKCTIB 3a hpaxoBOIo s . .
writing texts on professional topics
TeMaTUKOO
Po3yMmiTu i peanizoByBaTu CBOI NpaBa i . . .
y' P y . P Understand and realize your rights and duties
000B’A3KM AK YNeHa CyCcninbCTBa, .
CBIOMIOBATY LIHHOCTI BIIBHOO as a member of society, be aware of the
nPH |Y X values of a free democratic society, the rule of
0EeMOKpPaTUYHOro CyCcnifibCTBa, BEPXOBEHCTBA .

16 . . law, the rights and freedoms of a person and a

npasa, Npas i cBo6oa NOANHN | FPOMafAHWHA | ... ; : .

L X N citizen in Ukraine, adhere to academic
B YKpaiHi, AOTPUMYBaTUCHA aKaLeMi4HOI ) .
X integrity

nobpoyecHOCTI

36epiraty Ta NPUMHOXYBATKU AOCATHEHHS i Preserve and increase the achievements and

LLIHHOCTI CyCnifibCTBa Ha OCHOBi PO3YyMiHHS values of society based on understanding the
lPH |micus npeaMmeTHOI 06nacTi y 3aranbHin place of the subject area in the general

17 |cncTemi 3HaHb, BUKOPUCTOBYBATKM Pi3Hi Bugn |system of knowledge, use different types and
Ta popMuM pyxoBOi aKTMBHOCTI onsa BeaeHHa |forms of physical activity to lead a healthy
300POBOro CNocoby XNTTH lifestyle

[1PH |3HaTn oCHOBHI MOBM nporpamysaHHs (Python, |Know the key programming languages for

18 |R, SQL) onsa aHanisy gaHux data analysis (Python, R, SQL)

YMiTn npautosaTn 3 6bazamun gaHux i sBennkmmin|To be able to work with databases and large
[PH |o6caramu iHchopmauii, po3ymiTm anroputmm  [volumes of information, understand the deep

19 |rnnboKo MaLUMHHOINO HaB4YaHHS Ta iX machine learning algorithms, and their
NpPaKTU4YHE BUKOPUCTaHHSA practical applications
YMiTV BUKOHYBaTW CTaHO4apTM3aLUito Ta To be able to perform standardization and

rPH HOpMaJsi3aLlito 03HakK, byayBaTu giarpamm normalization of features, construct

20 Ba)XKJINBOCTI, MPOBOONTU KNnacTepusauito Ta importance charts, conduct clusterization and
3MEHLUEHHS PO3MIpHOCTI AaHux, cteoptoBaTn |dimensionality reduction, synthesize new
CUHTE3 HOBUX O3HaK features
YMiTn KopuctyBaTuch bibniotekamm, wo o .

pncrysa . i To be able to use repositories that provide the
MPONoOHYTb BUBIp aAropuTMiB MalUMHHOIO X ; . i
. ; . choice of machine learning algorithms
HaB4YaHHS (knacudikauito, perpecito PR : o
rPH . o (classification, regression, clusterization,
KnacTtepusauito, ppenmBopkun Google Ta

21 Google and Facebook frameworks for deep

Facebook onsa rnnbokoro HaB4YaHH4, , ; o !
) ! ) learning, data visualization, processing data
Bi3yanisauito gaHux, poboTy 3 MacuBamm arrays)
JaHnX) y
BosofiTn 3HaHHAMUM Ta NPAaKTUYHMMU . -
A paKTnar Possess knowledge and practical skills in
HaBMUYKaMUM LLLOOO0 opraHisauii ainy o ) i -
o ) " organizing actions in emergency and crisis
[TPH |Haa3BUYaHUX | KPU3OBUX CUTYaLIdX, . . -
i : . .. |situations, demonstrate the ability to behave
22 |BeMOHCTpyBaTW 34aTHICTb A0 BiAMOBiAAJbHOI . . . L
. N ¥ : responsibly and make decisions in conditions
noBeaiHKN N NPUAHATTS pilleHb B YMOBaXx
of threats
3arpos
l1PH |3HaTW OCHOBHI KOHLEMLii Ta MeToano0rii 3 Know the main concepts and methodologies of
23 |ynpaBniHHA IT-npoekTamMun managing IT projects




16/26

8 - PecypcHe 3abe3nevyeHHs peanisauii nporpammu / Resource provision for programme
implementation

KappoBe 3abe3neuyeHHs / Staffing

OcHoBHUI cknapg Buknapayis Ol cknapnaeTbcs 3
npohecopCbKo-BMKIaAaLbKOro ckaaay
Kadheaopn maTeMaTUYHUX MeTOoiB CUCTEMHOI O
aHanisy INCA, gki BignoBigatoTb KagpoBuM
BMMOraMm, BU3Ha4YeHUM JliLeH3inHNMKN yMOBaMU,
3aTBepa)xeHux MNoctaHoBoto KabiHeTy MiHicTpis
YKpaiHu Big 30.12.2015p. Ne1187 B YNHHIN
pefakuii. TakoX 00 BUKNagaHHSA OKpeMUxX
KypCiB 00JlyHalOTbCHA AOKTOPU HayK, YeHu-
KOpecrnoHaeHTn 3 HaykKoBux Bigainis HHK
«INCA» KIl im. Iropsa CikopcbKkoro, IHCTUTyTYy
KOCMidHUX gocnigxeHb HAHY. JlekTopu, fKi
BUKNa[atoTb Yy paMKax rnporpamMu, € akTUBHUMU
i BUSHAHUMW BYEHUMU; BOHU NYOBNiKYyIOTb
HayKoOBi Npaui y BiTYN3HAHUX Ta 3apybiKHUX
BUAAHHAX, MalOTb BiAMOBiAHY aKageMidHy
KBafidpikauito Ta A4OCBIA Yy HAYKOBUX
JOCNig>KeHHaX | nefarorivyHin gianbHOCTI.
MpakTU4HO-0OpiEHTOBHUN XapakTep Ol
nepenbayac 3a7y4eHHS 00 BUKNAOAHHS
daxiBuUiB Mi>xHapoaHoI IT-komnaHii EPAM
Systems.

The main staff of EP instructors consists of
professors and instructors of the Department of
Mathematical Methods of System Analysis IASA,
who meet the personnel requirements
determined by the Licensing conditions,
approved by the Resolution of the Cabinet of
Ministers of Ukraine dated 12.30.2015. No. 1187
in the current version. Also, doctors of science,
corresponding members from the scientific
departments of Educational and Research
Institute for Applied System Analysis of the Igor
Sikorsky Kyiv Polytechnic Institute, Space
Research Institute under National Academy of
Sciences. The lecturers who teach within the
program are active and recognized scientists;
they publish scientific works in domestic and
foreign publications, have appropriate academic
qualifications and experience in scientific
research and teaching activities. The practical
and indicative nature of the EP involves the
involvement of experts from the international IT
company EPAM Systems in teaching.

MaTepianbHO-TexHiYHe 3ab6e3ne4yeHHn / Material-technical support

BignoBina€e TexHOMOriYHMM BMMOram Loa0
MaTepiasbHO-TeXHi4YHOro 3abesnevyeHHs
OCBITHbOI AiANIBHOCTI Y chepi BNLLOT OCBITU 414
nepworo (bakanaBpCbKOro) piBHa BiAMNOBIAHO
0o sumor logaTtka 4 fo JliueHsinHmnx ymos,
3aTBepo)xeHux MoctaHoBoto KabiHeTy MiHicTpis
YkpaiHu Big 30.12.2015p. Ne1187 B YMHHIN
penakuii.

HaB4anbHuin npouec 3a Ol BinbyBaeTbca B
ayauTopiax Ta nabopaTtopisax, obnagHaHux
aynioBi3yasibHOI anapaTypoto i HeobxigHMMN
TexHiYHumMM 3acobamu. JTabopaTopHi 3aHATTA,
BUKOHAHHA KYpPCOBMX Ta AUMNJOMHUX MPOEKTIB
NPOBOAATLCS Y HAaBYa/IbHO-HAYKOBIN
nabopaTtopii «<EMAM-KII». € Wi-Fi noKpuTTS BCiX
HaBYaJIbHUX ayaAnTOPiA, 6E€3KOWTOBHUN AOCTYNM
00 HaykoMeTpuniHux 6as3 gaHux Scopus, Web of
Science aona 3apeecTpoBaHMX KOPUCTYBaUiB,
30HU KOBOPKIHIY TOLLO.

Meets the technological requirements for the
material and technical support of educational
activities in the field of higher education for the
first (bachelor) level in accordance with the
requirements of Appendix 4 to the Licensing
Conditions, approved by the Resolution of the
Cabinet of Ministers of Ukraine dated
12.30.2015. No. 1187 in the current version.
The educational process according to EP takes
place in classrooms and laboratories equipped
with audiovisual equipment and the necessary
technical means. Laboratory classes,
implementation of course and diploma projects
are held in the educational and scientific
laboratory "EPAM-KPI". There is Wi-Fi coverage
in all classrooms, free access to scientometric
databases Scopus, Web of Science for registered
users, co-working areas, etc.

IHdbopMauiHe Ta HaBYasIbHO-MeToAUYHe 3abe3neuyeHHs / Information and methodological support of the
educational process
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BignoBigHO 00O TEXHOMOMYHMX BUMOT OO0
HaBYaJIbHO-MEeTOANYHOro Ta iHPOpPMaLiNHOIro
3abe3neYvyeHHs OCBITHbLOI AisA/IbHOCTI
BignoBigHoro pieHs BO, 3aTBepaXeHUX
MocTaHoBo KabiHeTy MiHicTpiB YKkpaiHu Big
30.12.2015 p. Ne 1187 B 4YMHHIN pepakuii.
IHpopMaUuinHe 3abe3neyeHHs 30iNCHIOETLCS
yepe3 canT Kaeapn MMCA, Tenerpam-KaHaam
Kahenpu Ta AekaHaTy, HPencbyk-CTOpPiHKYK
kapenpwu Ta IMCA.

Ha canTi kacdenpwu http://mmsa.kpi.ua/
3HAXO04ATbCH OCBITHA MporpamMa, HaB4YabHi
naaHw, po3kfag, KkaTtanorm sBubipkosux
ANCUWMIH 3 ONMCAMN OCBITHIX KOMMOHEHTIB
TOLO.

HaB4asnbHO-MeToOMNYHe 3abe3nedyeHHs
(cnnabycun, KOHCMEKTW NeKLUi, HaBYabHi
MOCiBHMKW, Npe3eHTaLil ToWO0) 3HaXoaAATbCA B
EnekTpoHHOMY KaMnyci (ecampus.kpi.ua) Ta Ha
AUCTaHUinHin nnatdopmi CikopCbkui
(www.sikorsky-distance.org). CTyaoeHT\ MaloTb
0OCTyn A0 APYKOBaHMX BUAAHb Y HaykoBo-
TexHi4Hin 6ibnioTeui KMl im. Iropsa CikopCbkoro.
MeToan4HMN MaTepian NepioanyHo
OHOBJIIOETbLCH.

According to the technological requirements for
educational, methodological and informational
support of educational activities of the
respective level of HE, approved by Resolution
of the Cabinet of Ministers of Ukraine dated
12.30.2015 No. 1187 in the current version.
Information provision is carried out through the
website of the Department of Mathematical
Methods of System Analysis, the Telegram
channels of the department and the dean's
office, the Facebook pages of the department
and IASA.

The department's website http://mmsa.kpi.ua/
contains the educational program, curricula,
schedule, catalogs of elective disciplines with
descriptions of educational components, etc.
Educational and methodological support (syllabi,
lecture notes, study guides, presentations, etc.)
are available in the Electronic Campus
(ecampus.kpi.ua) and on the Sikorsky distance
platform (www.sikorsky-distance.org). Students
have access to printed publications in the
Scientific and Technical Library of Igor Sikorsky
Kyiv Polytechnic Institute. Methodical material is
periodically updated.



http://mmsa.kpi.ua/
http://www.sikorsky-distance.org/
http://mmsa.kpi.ua/
http://www.sikorsky-distance.org
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9 - AkapemMiyHa MobBinbHicTb / Academic mobility

HauioHanbHa kpeguTHa MobinbHicTb / National credit mobility

Mo>XNMBICTb YK/IaAaHHA yrod Npo akageMidHy
MOBiNbHICTb Ta NOABIMHE ANNIOMYBaHHS.

The possibility of concluding agreements on
academic mobility and double degree programs.

MixxHapoaHa KpeauTHa MobinbHicTb / International credit mobility

YKnageHi yroan npo Mi>xHapoaHy akageMidyHy
MObBinbHiCTb (Epa3myc+ KAL) 3 yHiBepcutTeTamu:
YHiBepcuteT Munkonu KonepHuka B TOpPYHI
(Pecny6bnika MonbLua)

BAn3bKOCXiAHNI TEXHIYHNN YHiBEpPCUTET
(Typeubka Pecnybnika)

YHiBepcuTeT M. poHiHreH (KoponiBCcTBO
Hinepnangn)

JNlenpeHcbknn yHiBepcuTeT (KoponiBcTBO
Hinepnangn)

€EHCbKMI yHiBepcuTeT imeHi ®pigpixa Wnnnepa
(PepepaTtuBHa Pecnybnika Himev4unHa)
YHiBepcuTeT Jliokcembypr (Benuke NepuorcTteo
Jllokcembypr)

KaTonunubknii yHiBepcuteT JlIboBeHa
(KoponiscTBo benbris)

YHiBepcuTeT JloTapuHrii, Jlopia (PpaHuy3bka
Pecny6nika)

YHiBepcuTeT JloTapuHrii, Buwa wkona Min
HaHci (PpaHuy3bka Pecnybnika)

Buwia wkona micta HaHT (PpaHuy3bka
Pecny6nika)

YHiBepcuTeT N'paHagu (KoponiBcTsBo IcnaHis)
MinaHcbka MoniTexHika (ITaninceka Pecnybnika)

Agreements on international academic mobility
(Erasmus+ KA1) have been concluded with the
following universities:

Nicolaus Copernicus University in Toruh (the
Republic of Poland)

Middle East Technical University (the Republic of
Tarkiye)

University of Groningen (the Kingdom of the
Netherlands)

Leiden University (the Kingdom of the
Netherlands)

Friedrich Schiller University Jena (the Federal
Republic of Germany)

University of Luxembourg (the Grand Duchy of
Luxembourg)

Katholieke Universiteit Leuven (the Kingdom of
Belgium)

University of Lorraine, Nancy (the French
Republic)

University of Lorraine, Ecole des Mines de Nancy
(the French Republic)

Centrale Nantes (the French Republic)
University of Granada (the Kingdom of Spain)
Polytechnic University of Milan (the Italian
Republic)

HaB4yaHHA iHO3eMHMX 3800yBayiB BULLLOI OCBiTH /

Study of foreign applicants of higher education

HaB4yaHHS iHO3eMHUX 3006yBaYiB BULLOI OCBITH,
AAKi ONaHOBYOTb OCBITHIO MporpamMy 3a
nporpaMamm Mi>KHapoLHOI akageMivyHol
MOBINILHOCTI, MOXXe NMPOBOAUTUCH AHIMINCLKOO
abo yKpalHCbKOIO MOBOIO, 3@ YMOBW BOJIOAIHHA
3000yBayYyeM MOBOIO HaBYaHHSA Ha PiBHi HE
HV>X4e B2.

The training of foreign students who are
studying an educational program under
international academic mobility programs may
be conducted in English or Ukrainian, provided
that the applicant has a language proficiency of
at least B2.

10 - NMpouenypa NnpucBoeHHA npodecinHiux kBanicgikauin / Procedure for awarding
professional qualifications

He nepenbayeHo NpuCBOEHHS NpodecinHoi
kBanidikauii

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

PROGRAMME
kpennis | S oro
Kogn/Code OcBiTHI kOMNoHeHTW nporpam/Components EKTC/ECTS Acy Final
credits KoHTposto / Fina

control form

HOPMATWBHI ocBiTHi komnoHeHTU/Required (standard) components

O60B’5A3KOBi KOMMOHEHTW LMKY 3arasbHoi nigrotoBkun/General training cycle

YKpaiHCbka MOBa 3a NpoecCiniHUM CnpsMyBaHHAM /

3001 Ukrainian for Professional Purposes 2.0 3anik / Final test
3002 :—iiTsct)grvilggl_?:\T:lO;ﬁﬁ)ocsboKpiI‘\Siacg?gglucr?cjcgtii}:)mog]? S%ocsiaBIMI;Q\//élopment 3.0 3anik / Final test
3003 | e e e
3004 ég;ﬂ;‘?‘ct;ﬁgﬂgzz/ 5.0 3anik / Final test
3005 oo s
3006  |EKOHOMKa Lﬂl?‘.‘%éﬂ?é'& 3.0 3anik / Final test
30 07 ggzi?eH:fBE;:Vo / 2.0 3anik / Final test
3008 |o G mentale of National Resistance 5.0 | 3anik  Final test
O60B’A3KOBIi KOMMOHEHTM LUKy nNpodecinHoi niaroTosky /Professional training cycle
o o1 MaTemaTu4Hmin aHanis /

Mathematical Analysis

MaTeMaTunyHuim aHanis. YactuHa 1. AudepeHuianbHe YNCNEHHA PYHKLIN OOHIEl
o 01.1 nincHoi 3miHHOI / Mathematical Analysis. Part 1. Differential Calculus of Functions of 5.0 Ek3ameH / Exam
One Real Variable

MaTeMaTuyHUIM aHanis. YactuHa 2. AudepeHuiasbHe YACNEHHA PYHKUIN KinbKoX
DiINCHUX 3MiHHMX. [HTerpanbHe YncneHHsa PyHKLUIN ofHiel 3MiHHOT / Mathematical
Analysis. Part 2. Differential Calculus of Functions of Multiple Real Variables. Integral
Calculus of Functions of One Variable

o 01.2 5.0 Ek3ameH / Exam

MaTemaTu4HWiA aHani3. YacTuHa 3. KpaTHi, KPUBONIiHINHI Ta NoBepxHeBi iHTerpanu,
rno o01.3 rapMoHivHMin aHani3 / Mathematical Analysis. Part 3. Multiple, Curvilinear and 5.0 Ek3ameH / Exam
Surface Integrals, Harmonic Analysis

MaTemaTnyHun aHanis. YacTuHa 4. KoMnaeKCHUM Ta rapMoHi4YHWIA aHani3 /

fo 01.4 Mathematical Analysis. Part 4. Complex and Harmonic Analysis >0 Ek3samen / Exam
Anrebpa i reomeTpis /
1o 02 Algebra and Geometry
[0 02.1 Anrebpa i reomeTpis. YacTuHa 1. AHaniTn4Ha reomeTpia / Algebra and Geometry. 4.0 3anik / Final test
Partl. Analityc Geometry
[0 02.2 Anrebpa i reomeTpia. YacTuHa 2. JliHiiHa anrebpa / Algebra and Geometry. Part 2. 50 Exsamen / Exam
Lnear Algebra
OvckpeTHa maTeMaTuKa /
fo 03 Discrete Mathematics 4.0 Ek3samen / Exam
Teopia rpadis i CTpyKTypoBaHi mogeni / . .
No 04 Graph Theory and Structured Models 4.0 3anik / Final test
ANropuTMU i CTPYKTYpPU AaHUX / . .
1o 05 Algorithms and data structures 4.0 3anik / Final test
10 06 MporpamyBaHHS Ta anropuTMivHI MoK /

Programming and Algorithmic Languages

MporpamyBaHHs Ta afAropuTMi4yHi MoBU. YacTuHa 1. AnropuTmisauis Ta OCHOBU
o 06.1 nporpamysaHHs / Programming and Algorithmic Languages. Part 1. Algorithmization 4.0 3anik / Final test
and Fundamentals of Programming

MporpamyBaHHS Ta anropuTMivyHi MoBU. YacTuHa 2. MporpamyBaHHA / Programming

110 06.2 and Algorithmic Languages. Part 2. Programming

3.0 3anik / Final test

MporpamyBaHHS Ta anropuTmivyHi mosu. Kypcosa poboTta /

no o7 Programming and Algorithmic Languages. Course work

1.0 3anik / Final test
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. ®dopma
KpeauTis niacyMKOBOIro
Kon/Code OcBiTHI koMNoHeHTU nporpam/Components EKTC/ECTS Y .
credits _|<OHTPONIO / Final
control form
MaTemaTun4Ha norika i Teopist anropuTmis / . .
o 08 Mathematical Logic and Algorithms Theory 4.0 3anik / Final test
noog |Pi3vkal 4.0 3anik / Final test
Physics
o 10 Teopis MMOBIPHOCTEN Ta MaTeMaTUYHa CTaTUCTUKa /
Probability theory and mathematical statistics
Teopia MMOBIpHOCTEN Ta MaTeMaTUYHa CTaTUCTUKa. YacTuHa 1. Teopis
Mo 10.1 nmosipHocTen / Probability theory and mathematical statistics. Part 1. Probability 5.0 Ek3ameH / Exam
theory
Teopisa NMOBIpPHOCTEN Ta MaTeMaTWUYHa CTaTUCTMKa. YacTnHa 2. MaTemaTu4Ha
Mo 10.2 cTaTucTuka / Probability theory and mathematical statistics. Part 1. Mathematical 3.0 3anik / Final test
statistics
OuncepeHuianbHi piBHAHHS / . .
rno 11 Differential Equations 4.0 3anik / Final test
O6’€eKTHO-OpiEHTOBAHE MPOEKTYBAHHA Ta NMporpamMmyBaHHs / . .
no 12 Object-Oriented Design and Programming 4.0 3anix / Final test
YncenbHi metoamn /
rno 13 Numerical Methods 5.0 Ek3ameH / Exam
DyHKUiOHaNbHUI aHanis / . )
o 14 Functional analysis 4.0 3anik / Final test
YnpasniHHA IT-npoekTamm / . )
o 15 IT Project Management 4.0 3anik / Final test
MeToaw onTuMi3auii Ta AOCNiAXKEHHS onepauin / . )
o 16 Methods of Optimization and Operation Research 4.0 3anix / Final test
OpraHisauia 6a3 gaHMx Ta 3HaHb /
no 17 Knowledge and Databases Organization 5.0 Exsamen / Exam
OpraHisauia 6a3 naHMx Ta 3HaHb. KypcoBa poboTa / . )
o 18 Knowledge and Databases Organization. Course work 1.0 3anik / Final test
AHani3 Ta Bi3yanizauis gaHux /
o 19 Data Analysis and Visualization 6.0 Eksamen / Exam
110 20 BcTyn A0 HaB4aHHs 3 NiAKPINIEHHAM / 4.0 3anik / Final test
Reinforcement Learning
no21  |Aranis uacosux papis / 4.0 3anik / Final test
Time series analysis
Teopis kepyBaHHS /
no 22 Control Theory
M0 22.1 Teopist KepyBaHHS. "la.CTI/IHE.i 1. AHanis NIHIAHNX AUHAMIYHUX CncTeM / Control 5.0 Exk3aMeH / Exam
Theory. Part 1. Analysis of linear dynamic systems
[0 22.2 Teopist KepyBaHHS. "laCTI/IHIa 2. NpoeKkTyBaHHA cnucTtem kepyBaHHs / Control Theory. 4.0 3anik / Final test
Part 2. Control System Design
MopentoBaHHS, MPOrHO3yBaHHA Ta NMPUAHATTS pilleHb y CKNaAHUX CUCTeMax.
no 23  [Mikaucumnninapa kypcosa pobora / o 2.0 3anik / Final test
Modeling, forecasting and decision making in complex systems. Interdisciplinary course
work
10 24 MO,EI,e}'IllOBaHHﬂ CKJTagHUX cuctem / 5.0 EksameH / Exam
Modelling of Complex Systems
0 25 Teoplg MNPUAHATTS pilleHb / 5.0 EksameH / Exam
Decision Theory
10 26 CuctemMHuin aHa_ms/
Systems Analysis
CucteMHuin aHanis. YactnHa 1. OCHOBHI MOHATTA Ta MoAeni AN aHanizy cKnagHux
Mo 26.1 cucteMm / System Analysis. Part 1. Basic Definition and Models for Complex System 5.0 Ek3ameH / Exam
Analysis
CucTeMHuin aHanis. YactmnHa 2. Mogeni, nigxogn, MeToAnN Ta anropmTMm
rno 26.2 po3B’si3aHHSA 3afay CUCTEeMHOro aHanidy / System Analysis. Part 2. Models, 5.0 3anik / Final test
Approaches, Methods and Algorithms for Solving System Analysis Problems
no 27  |lePeAAMnIOMHa NpakTuka / 6.0 3anik / Final test
Pre-diploma Practice
0 28  |BvnnomHe NpoekTyBaHHs / 6.0 3axucT / Defence

Degree Project

BWBIPKOBI ocBiTHI komnoHeHTuW/Elective components
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. ®dopma
KpeauTis niacyMKOBOIro
Kon/Code OcBiTHI koMNoHeHTU nporpam/Components EKTC/ECTS Y .
credits _|<OHTPONIO / Final
control form
BubipkoBi KOMNOHEHTM UNKIY 3aranbHoi niarotoBkn/General training cycle
OCBITHIn KoMNoOHeHT 1 3Y-KaTanory / : :
3B 01 Educational Component 1 from GU-Catalogue 2.0 3anik / Final test
OCBITHIn KOMNOHeHT 2 3Y-KaTanory / : :
3B 02 Educational Component 2 from GU-Catalogue 2.0 3anik / Final test
BubipkoBi KOMNOHEHTU UKKNY npodecinHoi nigrotoBku/Professional training cycle
OCBITHIn KOMNOHEHT 1 ®-KaTasnory / . .
18 01 Educational Component 1 from P-Catalogue 4.0 3anik / Final test
OCBITHin KOMNOHEHT 2 ®-KaTasory / . .
18 02 Educational Component 2 from P-Catalogue 4.0 3anik / Final test
OCBITHin KOMNOHeEHT 3 ®-KaTasory / . .
18 03 Educational Component 3 from P-Catalogue 4.0 3anik / Final test
OCBITHin KOMNOHEHT 4 ®-kaTasnory / . .
16 04 Educational Component 4 from P-Catalogue 4.0 3anik / Final test
OCBITHIn KOMMNOHEHT 5 ®-kaTanory / . .
18 05 Educational Component 5 from P-Catalogue 4.0 3anik / Final test
OCBITHIn KOMMNOHEHT 6 ®-kKaTanory / . )
18 06 Educational Component 6 from P-Catalogue 4.0 3anik / Final test
OCBITHIn KOMMNOHEHT 7 ®-KaTanory / . .
g 07 Educational Component 7 from P-Catalogue 4.0 3anik / Final test
OCBITHIn KOMMNOHEHT 8 ®-kKaTanory / . .
16 08 Educational Component 8 from P-Catalogue 4.0 3anix / Final test
OCBITHIn KOMMNOHEHT 9 ®-KaTanory / . .
18 09 Educational Component 9 from P-Catalogue 4.0 3anix / Final test
OCBITHIn KOMNOHeHT 10 ®-kaTanory / . .
18 10 Educational Component 10 from P-Catalogue 4.0 3anix / Final test
OCBITHIn KOMNOHEHT 11 ®-kaTanory / . )
fB 11 Educational Component 11 from P-Catalogue 4.0 3anik / Final test
OCBITHIn KOMNOHEHT 12 ®-kaTanory / . .
B 12 Educational Component 12 from P-Catalogue 4.0 3anik / Final test
OCBITHIn KOMNOHEHT 13 ®-kaTanory / . )
Mg 13 Educational Component 13 from P-Catalogue 4.0 3anix / Final test
OCBITHIn KOMNOHEHT 14 ®-kaTanory / . )
lB 14 Educational Component 14 from P-Catalogue 4.0 3anik / Final test
3aranbHuii obcar 06oB’s13Kk0BMX KOMMNOHeHTIB / Total volume of the required 180
components:
3aranbHuii obcsr BubipkoBnx komnoHeHTiB / Total volume of the elective components: 60
O6car ocBiTHIX KOMMNOHEHTIB, W0 3abe3neyytoTb 3400yTTA KOMNETEHTHOCTEN
BU3Ha4YeHUX CTaHAapToM BuLoi ocBiTn / Total volume of the educational components 180
aimed at acquisition of competencies specified in the Higher Education Standard:
3ATAJIbHUIA OBCAr OCBITHBLOI MPOMPAMU / TOTAL VOLUME OF THE EDUCATIONAL
PROGRAMME 240

MNMpumitkn / Notes:

OCBITHIN KOMMNOHEHT «LIMBiNbHUI 3axXMUCT, 060poHa Ta NMaTpioTUYHE BUXOBaHHA» 0bcsarom 5 kpeauTis
EKTC BKNOYAETLCA A0 iHAUBIAYaNbHUX HAaBYabHUX MaHiB 3406yBayiB BULLOT OCBITH, SKi
HaB4aloTbCs 3a opMamMm 3400yTTS OCBITH, BigMIHHUMK Bif AE€HHOI Ta AyanbHoi / The educational
component «Civil Protection, Defense and Patriotic Education» in the amount of 5 ECTS credits is
included in the individual study plans as higher education students enrolled in forms of study other
than full-time and dual education
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3. CTPYKTYPHO-JIOINYHA CXEMA OCBITHbOI MPOrPAMU / STRUCTURAL-AND-LOGICAL
SCHEME OF THE EDUCATIONAL PROGRAMME

1 cemecTtp : 2 cemecTp 3 cemecTp ; 4 cemecTp : 5 cemecTp : 6 cemecTp : 7 cemecTp : 8 cemecTp
Semester 1 : Semester 2 Semester 3 ! Semester4 Semester5 |  Semester 6 Semester 7 ! Semester 8
JT— N;oaa / English AHrmificbka MoBa npoqbéciﬁuoro cnpsIMyBaHHa / :
' 9 English for Professional Purposes ' !
e _i_’ Iaopnwm&c;.?:; T itoncal ' : i MpaBo3HaBCcTBO / ExoHowmika IT-iHgycTpii /

Ukrainian for
Purposes

OCHOBM HaLiOHaNLHOTO cnpotusy /
Fundamentals of National Resistance

OCHOBM 300POBOO CIOCOG
*uTTa / Fundamentals of
Healthy Lifestyle

and Foundations of
Social Development

®ianka / Physics

2

' Functional analysis
"

i aHania / |

Science of Law

Economics of IT industry

Teopis NPUAHATTS pilueHb |

/ Decision Theory |

MartematudHuit aHanis { Mathematical Analysis

L

MeTonu onTumisai Ta J

jocnimkenHs onepauin / |
MEfhoas of Optimization and
Operation Research

z

—

Anre6pa i reomeTpisi / Algebra and Geometry

1P

1 A

:‘“_{: Teopisi iMOBIpHOCTE Ta MaTeMaT4Ha cTaTucTuka -]
ility theory and: i

Awania Ta Bi: izauli -

Teopisi kepyBaHHs / Control Theory

|| \maHux / Data Analysis and

Visualization Betyn fo HaB4aHHst

[MuckpeTHa MaTemaTuka /

Discrete Mathematics

ANropuTMM | CTPYKTYPU
Aanux / i and

Teopisi rpachia i
CTpyKTYpOBaHi Moaeni /
Graph Theory and Structured

. Models

1

1™ OncbepeHuianbHi PiBHSHHS

Ls| /Differential Equations |

—

YucenbHi metogu /
Numerical Methods

P—

norika i Teopisi

data structures

.

Logic and Algorithms Theory

e Time series analysis

AHania yacoBvx psgiB / | |

: aaus ‘ AR
| Opraisaujis 6a3 AaHux _:’

+ || a3nams / Knowledge and C“g'e”‘ll M;ﬂelllng of

| Databases Of \ omplex Systems

MporpamyBaHHA Ta énropm'MiHHi MoBM /
Programming and Algorithmic Languages

: OB'eKTHO-OpicHTOBaNS
orpamy-

Opranizalin 6a3 AaHWX Ta 3HaHb.
K

ypcoea podora
Knowledge and Databases

Ta np:
[ satinn / Object-Oriented Design

17

and Programming

Organization. Course work

Mogeniosaskis, nporkosyeania
& NDUIHATTA DIlLIeHb Y CKNHWX.
IcTemax. Mokame
Kypcosa podota Modeing, |
forecasting and decision making

in complex systems.

Interdisciplinary course
work

1

MepepannnomHa
npakTuka /
Pre-diploma Practice

c D

AunnomHe

n NPOEKTYBaHHS /
H Degree Project

Ta

woBu. Kypcosa podora /
Programming and Algorithmic
Languages. Course work

i IT.
11T Project Management

BubGipkoBi
KOMMOHEHTH
| Elective
components

OCBITHil KOMTOHEHT 2
3-Karanory / Educational
‘Component 2 from
GU-Catalogue

f

' ‘OCBITHIi KOMNOHEHT 1 ' (OCBITHI KOMMOHEHT 3 (OCBITHIl KOMMOHEHT 6 i OCBITHIt KOMNOHEHT 9 H OCBITHIi  KOMMOHEHT 12
|| oXaranory/ i i | oXKaranory/ i ®-Kararory / i | o-Kararory/ i || ®-Karanory / Educati

: Component 1 from : C 3 from C 6 from : 9 from : 12 from

: P-Catalogue : P-Catalogue P-Catalogue : P-Catalogue o P-Catalogue

: OCBITHII KOMMOHEHT 2 1 OCBITHIl KOMNOHEHT 4 OCBITHIl KOMNOHEHT 7 H OcaiTHil KOMNOHEHT 10 ' OCBITHII KOMNIOHEHT 13
: Karariory / i | @Karanory / i ariory / i H Karari i ! | ®-Karanory / Educati

: C t 2 from : 4 1ror from ' 10 from B 13 from

H P-Catalogue i P-Catalogue P-Catalogue ' P-Catalogue i P-Catalogue

! OcsiTHiit KoMMOHEHT 1 : OCBITHIll KOMIOHEHT 5 OCBITHIli KOMTIOHEHT 8 1 (" Ocairrii KomnorenT 11 | [ OcBiTHili KOMMOHEHT 14
' 3y-Karanory / Educational ' ®-Karanory / ®-Karanory / ' ®-Karanory / || ®-Karanory / Edu

' Component 1 from : Component 5 from Component 8 from : [ 11 from ] C 14 from

H GU-Catalogue 1 -Catalogue P-Catalogue ' P-Catalogue ! P-Catalogue
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4. ®OPMA ATECTALLIi 340B5YBAY4IB BULLLOi OCBITU / THE FORM OF ATTESTATION FOR
DEGREE PURSUERS

ATecTauia 3006yBadiB BULLOT OCBITU 3a OCBITHBO-NPOMECiNHO Nporpamoo «CUCTEMHUIA aHanis i
ynpasBniHHA» cneuianbHOCTI F4 «CUCTEMHUI aHani3 Ta HaykKa NMpo AaHi» NpoBOAUTLCA Y hopMi
3aXUCTy KBafiikaLuinHoi poboTn Ta 3aBepLUYETLCA BUAAYE0 JOKYMeHTa (amMnaoMa) BCTaHOBJIEHOI O
3pa3ka Npo NpuUcyn)XeHHs Nomy cTyneHs 6akanaBpa 3 NPUCBOEHHAM KBasidikauii: «bakanasp 3
CUCTEMHOro aHanisy Ta Hayku nNpo faHi» 3a OCBITHbO-NPOdeCinHO Nporpamoto «CUCTEMHUIA aHani3
i yNpaBaiHHA».

ATecTauis 34INCHIOETBLCA BiAKPUTO i nybnivHo.

Y kBanigikauinHin poboTi He MOXKe MICTUTK akaZeMivyHOro nnariaTy, hanbcudikauii Ta dhabpukadii.
KBanidikauinHa poboTa nepeBipaeTbCS Ha naariaT 3rigHo 3 MNoNo)XeHHAM Npo cucTemMy 3anobiraHHS
nnariaty, hpabpukauil, hanscndikauii 8 KMl im. Irops Cikopcbkoro (https://osvita.kpi.ua/ppszp) Ta
Micns 3aXUCTy PO3MILLYETLCA B perno3nTopii HaykoBo-TexHivHoi 6ibnioTekun KMl im. Irops
CikopCcbKoro gns BisibHOro gocTyny.

Attestation of students of higher education in the educational and professional program “Systems
Analysis and Control” specialization F4 “Systems Analysis and Data Science” is carried out in the
form of defense of the qualification work and ends with the issuance of a document (diploma) of the
established model awarding him with a bachelor's degree with the qualification: “Bachelor of System
Analysis and Data Science” under the educational and professional program “System Analysis and
Control”.

Attestation is carried out openly and publicly.

The qualification work cannot contain academic plagiarism, falsification, or fabrication. The qualifying
work is checked for plagiarism in accordance with the Regulations on the Plagiarism, Fabrication and
Falsification Prevention System (https://osvita.kpi.ua/ppszp) and, after protection, is placed in the
repository of the Scientific and Technical Library of Igor Sikorsky Kyiv Polytechnic Institute for free
access.
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5. MATPULA BIANOBIJHOCTI NPOrPAMHUX KOMMNETEHTHOCTEA KOMMOHEHTAM
OCBITHbOI MPOrPAMU / COMPLIANCE MATRIX OF PROGRAMME COMPETENCIES WITH
PROGRAMME COMPONENTS
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o X X X
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oK x| x| x X x| IxIx|x|x|x|x|x| [x|x|x|x| |x
oK X x| x x| x| |x
o X x| |x|x X X
o x| x|x|x X x| |x|x X
ox X x|{x|x|x|x| |x X
oKX X x| x| x
ox X[
oK X x| x|x




25/26

rojrnofrno

riofrolrojrojrojrno
28

rio|riofrofrofrofro|rofrojro|rno|rno|rno|frno
15116 (171181920 |21 (22|23 (24|25 (26 |27

09110|11(12)13 (14

riofrolrofro\rojrno
02103104 (05|06 |07 |08

30|30|30|30|30|30|30

30
04105106(07108 |01

0110203




26/26

6. MATPULA 3ABE3NEYEHHA MPOrPAMHUX PE3YJIbTATIB HABYHAHHA BIANOBIAHUMMU
KOMMNOHEHTAMU OCBITHbOI MPOrPAMMN / COMPLIANCE MATRIX OF PROGRAMME

LEARNING OUTCOMES WITH PROGRAMME COMPONENTS
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