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NMPEAMBYVYJIA / PREAMBLE

PO3POBJIEHO / DESIGNED

KepiBHuK pobouoi rpynu / Head of the project team:

CUHETJTIA30B BikTop MuxannosBu4, OOKTOP TEXHIYHUX HayK, nNpodecop, npodecop Kadeapun
LWITYYHOr 0 iHTENEeKTY, FrapaHT OCBiTHbLO-NPOMECINHOI NporpamMm Apyroro (MaricTepcbKoro) piBHS
BULLOI OCBiTK “IHTenekTyasibHi cucteMun Ta metToan ynpasiHHA poamu BMJIA” / Viktor SYNIEHLAZOV,
doctor of technical sciences, professor, professor of the Department of Artificial Intelligence,
guarantor of educational and professional program of the second (master) level of higher education
“Intelligent Systems and Methods for Control of UAV Swarms”

YneHm pobouoi rpynu / Project team members:

MPILUNH KoCTAHTUH OAMUTPOBUY, BUNYCKHUK 2024 poKy OCBIiTHbO-NpOMecinHoi nporpaMmn apyroro
(MaricTepcbkoro) piBHsa BMLOT OCBITU «CCTEMHU aHani3 i ynpasniHHA» / Kostiantyn HRISHYN, a
2024 graduate of the educational-professional program of the second (master's) level of higher
education "Systems Analysis and Control"

OXKUTUPEWN IpvHa MukonaiBHa, KaHAWAAT TEXHIYHUX HayK, AOLEHT, B. 0. 3aBigyBayku Kadenpu
wTy4Horo iHTenekTy / Iryna DZHYGYREY, candidate of technical sciences, associate professor, acting
head of the Department of Artificial Intelligence

EDOPEMOB KocTAHTUH BikTOpoBUY, KaHAMAAT TeXHIYHUX HayK, B. 0. AUPEKTOopa HaBYalslbHO-
HayKOBOI0 iHCTUTYTY NPUKNafQHOro cucteMHoro aHanisy / Kostiantyn YEFREMOV, candidate of
technical sciences, acting director of the Educational and Research Institute of Applied Systems
Analysis

KYEBIOA HOnia BanepiiBHa, KaHOWAAT TEXHIYHUX HAYK, AOLUEHT, AOUEHT MaTeMaTUYHUX METOAiB
CUCTEMHOro aHanily, rapaHT OCBiTHbO-NpPOMdeCinHOI NporpamMu Apyroro (MariCTepcbkoro) piBHS
BULWOT OCBiTN «CNCTEMHUI aHani3 diHaHcoBoro puHky» / Yuliia KUIEVDA, candidate of technical
sciences, associate professor, associate professor of the Department of Mathematical Methods of
System Analysis, guarantor of educational and professional program of the second (master) level of
higher education “System Analysis of Financial Market”

KYPFAHCBbKWI Onekciit KOpiitosuy, 3acTynHUK FONOBHOrO KOHCTPYKTOPa 3 aBioHiku [N «AHTOHOB» /
Oleksii KURHANSKYI Yuriiovych, Deputy Chief Designer for Avionics of the State Enterprise “Antonov”

MINABCbKUN HKOpin JleoHigoBUY, LOKTOP TEXHIYHUX HAYK, OOLEHT, OOUEHT Kadeapn MmaTteMaTUYHUX
MeToaiB cucteMHoro aHanisdy / Yurii MILIAVSKYI, doctor of technical sciences, associate professor,
associate professor of the Department of Mathematical Methods of System Analysis

CABYEHKO Mwuxanno Bonogmmunposunyd, BUNYCKHUK 2024 poKy OCBITHbO-MPOgECinHOI nporpamu
Opyroro (Marictepcbkoro) piBHs BULLOT OCBiTU «CUCTEMM | METOAM WITYYHOro iHTenekTy» / Mykhailo
SAVCHENKO, a 2024 graduate of the educational-professional program of the second (master's) level
of higher education "Systems and Methods of Artificial Intelligence"

TUMOLWYK OkcaHa JleoHigiBHa, KaHOuOaT TEeXHIYHUX HayK, OOUEHT, 3aBigyBadka Kadenpwu
MaTeMaTUYHUX METOohiB CMCTeMHOro aHanidy / Oksana TYMOSHCHUK , candidate of technical
sciences, associate professor, head of the Department of Mathematical Methods of System Analysis

XIMHEHKO Makcum OnekcaHgposud, aupektop AN “IHOOTEX” / Maksym KHIMCHENKO, Director of



the State Enterprise “INFOTECH”

YYMAYEHKO OneHa lnniBHa, AOKTOP TEXHIYHUX HayK, npodecop, npodecop Kadenpu WTYYHOro
iHTenekTy / Olena CHUMACHENKO, doctor of technical sciences, professor, professor of the

Department of Artificial Intelligence

LLAMOBAJI HaTaniga BiTaniiBHa, KaHAuWAAT TEXHIYHMX HAayK, OOUEHT Kadeapwu WTYYHOr o iHTeNeKTYy,
rapaHT OCBiTHbO-NpodecinHoi NporpamMmm nepworo (bakanaBpCbKOro) piBHA BULLOI OCBITU «Cnctemm
i MeToam wWTy4yHoro iHTenekTy» / Nataliia SHAPOVAL, candidate of technical sciences, associate
professor of the Department of Artificial intelligence, guarantor of educational and professional
program of the first (bachelor) level of higher education “Systems and Methods of Artificial

Intelligence”

MOroa>XeHoO / AGREED:

HaykoBo-MeToamn4YHa KOMicCia yHiBepcuTeTy 3i cneyiasnbHocTi F4 CucTteMHUIN aHani3 Ta Hayka nNpo

baHi / The Scientific and Methodological Commission of the University on speciality F4 System
Analysis and Data Science
(npoTokon / minutes of meeting Ne 5 Bif / dated 27.03.2026)

Fonosa HMKY - F4 / Head of the SMCU - F4
OkcaHa TMUMOLYK / Oksana TYMOSHCHUK

MeToaun4yHa pana KIl im. Irops Cikopcebkoro / The Methodological Council of Igor Sikorsky Kyiv
Polytechnic Institute
(npoTokon / minutes of meeting Ne___ Bif / dated 20 )

Fonosa MeToaunyHoi pagu / Head of the Methodological Council

TeTsaHa XEJIACKOBA / Tetiana ZHELIASKOVA
BPAXOBAHO / CONSIDERED:

. MeToamn4yHi pekomeHpauii wono po3pobneHHs cTaHAapTIB BULWLOT OCBiTU HaykoBO-MeTOANYHOI
paan MiHicTepcTBa ocBiTU i Haykn YkpaiHu (Haka3 Ne 512 Big 27 6epe3Ha 2025 p.)
https://mon.gov.ua/static-objects/mon/sites/1/vishcha-osvita/2025/03/27/nakaz-mon-512-vid-2
7-03-2025.pdf

. CTaHpapT BULOT OCBITU YKpailHW Apyroro (Marictepcbkoro) piBHS 3i cneuianbHoCTi 124
«CncteMHuN aHanis»
https://mon.gov.ua/osvita-2/vishcha-osvita-ta-osvita-doroslikh/naukovo-metodichna-rada-m
inisterstva-osviti-i-nauki-ukraini/zatverdzheni-standarti-vishchoi-osuviti

. HauioHanbHy pamMky kBanigikauin (MoctaHoBa KabiHeTy MiHicTpiB YkpaiHu Big 25 4epBHS
2020N. 519).

. MeToan4Hi pekomMmeHaauil LOA0 BiAMNOBIAHOCTI OCBITHIX NMporpamMm cneuiasbHOCTAM, 328 AKUMU
30iNCHIOETLCS MigroToBKa 3000yBaviB BULLOI OCBITW, Ta AeTasnizoBaHUM raay3sam MixxHapogHol
CTaHAapTHOI knacugikauii ocsiTn ISCED-F 2013 MiHicTepcTBa 0CBiTU i Haykm YKpaiHu (Haka3s
Ne 1734 Big 31 rpyaHs 2025 p.)

. MonoxeHHsa npo ocBiTHI Nporpamu Kl im. Iropsa Cikopcbkoro https://osvita.kpi.ua/node/137
(3aTBEpPOXEHO Ta BBEAEHO B Aito Haka3oM Ne HO1/232/25 Big 24.03.2025 "lMpo 3aTBEPOKEHHSA
Mono>xeHHa Npo oceiTHI nporpamu KMl iMm. Iropsa Cikopcbkoro")

. Hakas KIl im. Iropa Cikopcbkoro NeHO[Z1/215/26 Big 18.03.2026 «[lpo nnaHyBaHHA
Ta opraHizauito ocBiTHbLOro npouecy 2026/2027 H.p»

. 3ayBa)keHHs Ta NPOono3uLlii CTeMkxonaepis 3a pesyabTaTaMy rpoMagcbLKoro obroBopeHHs:

HayKoOBO-MefaroriyHMx npauiBHUKIB HaB4YaJlbHO-HAyKOBOr0O iHCTUTYTY MpuUKAagHOro
CUCTEMHOIr0 aHanisy;
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e 3000yBaYiB BULLOI OCBITW, IKi HaBYalOTbCSA 3a OCBITHIMM NporpamMmamm cneuianbHocTi F4
«CNCTeMHUN aHasni3 Ta HaykKa npo AaHi», Ta BUNYCKHUKIB;
¢ ¢haxiBuiB B ranysi iHdopMauUinHNX TexHonorin i poboTonasLiB.

1. Methodological Recommendations for the Development of Higher Education Standards by the
4/23 Scientific and Methodological Council of the Ministry of Education and Science of Ukraine
(Order No. 512 dated March 27, 2025)
https://mon.gov.ua/static-objects/mon/sites/1/vishcha-osvita/2025/03/27/nakaz-mon-512-vid-2
7-03-2025.pdf

2. 2. Standard of higher education of Ukraine of the second (master's) level in specialty 124
"System analysis"
https://mon.gov.ua/osvita-2/vishcha-osvita-ta-osvita-doroslikh/naukovo-metodichna-rada-m
inisterstva-osviti-i-nauki-ukraini/zatverdzheni-standarti-vishchoi-osviti

3. National Qualifications Framework (Resolution of the Cabinet of Ministers of Ukraine No. 519
dated June 25, 2020).

4. Methodical Recommendations on the Alignment of Educational Programmes with Specialties
for Higher Education Training and the Detailed Fields of the International Standard
Classification of Education ISCED-F 2013 of the Ministry of Education and Science of Ukraine
(Order No. 1734 dated 31 December 2025)

5. Regulations on Educational Programs of Igor Sikorsky Kyiv Polytechnic Institute
https://osvita.kpi.ua/node/137 (approved and enacted by Order No. NOD/232/25 dated March
24,2025, "On the Approval of the Regulations on Educational Programs of Igor Sikorsky KPI").

6. Order of Igor Sikorsky KPI No. NOD/215/26 dated 18.03.2026 "On the
Planning and Organisation of the Educational Process for the 2026-2027 Academic Year."

7. Remarks and suggestions from stakeholders based on the results of public discussions:

¢ scientific and pedagogical staff of the Educational and Scientific Institute of Applied System
Analysis;

¢ higher education students studying in educational programs of specialty F4 "System analysis
and data science", as well as graduates;

¢ Specialists in the field of information technologies and employers.

EBOJIIOLIA OCBITHbOI MPOrPAMU / EVOLUTION OF THE EDUCATIONAL PROGRAMME

OcBiTHbO-NpoOhecinHa nporpama «lHTenekTyanbHi CUCTEMU Ta MeTOAM ynpasriHHA posaMn BIJ1A»
Apyroro (MarictepcbkKoro) piBHSI BMLLOI OCBiTW po3pobneHa Ha niacTasi 3akoHy YKpaiHu «[1po BuLLy
ocBiTy». Ol po3pobsieHO MPOEKTHOK rPyMno0 HayKOBO-MeaaroriyHUX npauiBHMUKIB Ta CTENKXOJAEPIB
HaB4aJIbHO-HAayKOBOr0 iIHCTUTYTY MPUKIAAHOM0 CUCTEMHOIO aHanisy.

IHiLiaTMBa 3anoYaTKyBaHHA OCBITHbO-NPOMECINHOT NporpamMmun «IHTeneKkTyanbHi CMCTEMU Ta MeToAMn
ynpaBniHHA posamu BMNJIA» HanexuTb Kadenpi MaTeMaTUYHUX METOAIB CUCTEMHOroO aHanily Ta
Kadedpi WTy4YHOro iHTenekTy HaB4aslbHO-HAaYKOBOrO iHCTUTYTY MPUKAAAHOI0O CUCTEMHOIO aHanisy
KMl im. Iropsa Cikopcbkoro. OcBiTHS nporpamMa po3pobsieHa ik HOBa Ta 3anMpoBafXXYETbCA BNepLue y
BiAMOBIAb Ha aKTyasibHi MOTpebun NiAroToBKM haxiBLiB y ranysi CUCTEMHOI0O aHaily, HayK NpPo AaHi
Ta iHTenekTyallbHUX MyJibTUAreHTHUX CUCTEM.

Mig 4yac po3pobneHHsA nNporpaMm BpaxoBaHO CyYacCHi HayKoOBi Ta NpuKagHi TeHOeHUii y cdepi
iHTenekTyanbHUX cucTeM i 6e3niNoTHUX TEXHOJOTIN, a TaKoXX pe3y/ibTaTu aHani3y BiTYN3HAHOIO Ta
Mi>KHapoAHOro poceiny. ®opMyBaHHSA 3MiCTy nporpaMm 3AINCHIOBANOCA i3 3a/ly4YeHHAM
npencTaBHUKIB akaAeMiyHOi CNiNbHOTU, HAaYKOBUX yCTaHOB Ta poboToaaBLuiB, WO AO03BOJNIO
BMU3HAYMTU KJIHOHOBI KOMMNETEHTHOCTI, HEOBXiAHI ANA hopMyBaHHS i ynpassiHHA posiMn 6e3ninoTHUX
NiTanbHWUX anaparTiB.

MoToYHa pefakLlis OCBITHbOI MPOrpamMm € NMepLUOI0 Ta 3aKjlafa€ OCHOBY A4 ii MOAaNbLLIOr0 PO3BUTKY
N yAOCKOHaNEeHHS 3 ypaxyBaHHAM pe3ynbTaTiB peanisauii nporpamu, 3MiH y HOPMaTUBHO-NPaBOBIi
6a3i, @ TaKo>X 3BOPOTHOr0 3B'A3KY Bif BHYTPILLHIX i 30BHILLHIX CTENKXONAEPIB.
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The educational and professional programme “Intelligent Systems and Methods for Control of UAV
Swarms” at the second (Master’s) level of higher education has been developed in accordance with
the Law of Ukraine “On Higher Education”. The programme was designed by a project group of
academic and teaching staff and stakeholders of the Educational and Scientific Institute of Applied
System Analysis.

The initiative to establish the educational and professional programme “Intelligent Systems, Methods
and Technologies for the Formation and Control of UAV Swarms” originated from the Department of
Mathematical Methods of System Analysis and the Department of Artificial Intelligence of the
Educational and Scientific Institute of Applied System Analysis of Igor Sikorsky Kyiv Polytechnic
Institute. The programme has been developed as a new one and is being introduced for the first time
in response to current needs for training specialists in the fields of system analysis, data science,
and intelligent multi-agent systems.

During the development of the programme, contemporary scientific and applied trends in the field of
intelligent systems and unmanned technologies were taken into account, as well as the results of an
analysis of national and international experience. The content of the programme was formed with
the involvement of representatives of the academic community, research institutions, and
employers, which made it possible to identify the key competencies required for the formation and
control of swarms of unmanned aerial vehicles.

The current version of the educational programme is the first edition and lays the foundation for its
further development and improvement, taking into account the outcomes of programme
implementation, changes in the regulatory framework, as well as feedback from internal and
external stakeholders.
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1. NPO®JIb OCBITHbOI MPOrPAMM / EDUCATIONAL PROGRAMME PROFILE

1 - 3aranbHa iHdopmMauia / General information

MoBHa Ha3Ba 3akKJlady BULLOI OCBITU Ta

HaB4YasibHOro nigposainy / Full name of
higher education institution and faculty
/ educational and scientific institute

HauioHanbHUN TEXHIYHWIA

yHiBepcuTeT YKpaiHu

«KniBCbKUM NoniTexHiYHNIN

IHCTUTYT iMeHi Irops
CikopcbKoro»
HaB4anbHO-HayKOBUN
IHCTUTYT NPUKIaQHOIro
CUCTEMHOrOo aHanisy

National Technical University
of Ukraine «lgor Sikorsky Kyiv

Polytechnic Institute»
Educational and Scientific
Institute for Applied System
Analysis

CTyniHb BULLOT OCBITW Ta Ha3Ba
0CBiTHbOI KBanidikauii / Higher

qualification title

CTyniHb MaricTpa
MaricTp 3 CUCTEMHOro

education degree and education . .
aHanilzy Ta HayKu Npo AdaHi

Master Degree
Master of System Analysis
and Data Science

Educational programme official title

- . . IHTenekTyanbHi cMcTemMn Ta
OdpiuinHa Ha3Ba OCBITHLOI Nporpamun / .
MeToAM YyNpaBAiHHS pPosAMMU

brJ1A

Intelligent Systems and
Methods for Control of UAV
Swarms

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

Ounnnom maricTpa, 90
kKpeauTtie EKTC, TepMiH
HaBYaHHSA 1 pik 4 micaui

Master diploma, 90 credits
ECTS, training period 1 year
4 month

IHdbopMauisa npo akpeguTadito /
Accreditation information of the
educational programme

He akpeanTtoBaHoO

Not accredited

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

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

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

HasaBHICTb CTyneHs

Bachelor Degree

educational programme

Mepepnymosun / Prerequisites Gakanaspa
®opmun 3006yTTa OoCBiTU / FOrms of OuHa (aeHHa); full-time:
Education A ' '
MoBa(un) BuknagaHHs / Language(s) of YKpaiHCbka Ukrainian
instruction
IHTepHeT-aapeca po3MilLleHHS ) : .
0CBiTHbOI Nporpamu / URL of the https'//OSYétGSEEEE’{_\M—OPPM
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2 - MeTa ocBiTHbOI nporpamu / Educational programme purpose

MeTot 0CBITHbO-NPOMECINHOI Nporpamm €
MigroToBKa BMCOKOKBaihiKkOBaHMX,
KOHKYPEHTOCMPOMOXXHUX PaxiBLiB OpYyroro
(maricTepcbkoro) piBHS 3a cneuianbHicTio F4
CncTemMHMr aHani3 Ta HayKM Npo AaHi, 3aTHUX
po3pobnsaTn, MoadenOBaTN Ta BNPOBagXyBaTuH
iHTeneKTyasibHi pilleHHSA ONs aHanily Ta
ynpaBfiHHA CKNagHUMN CUCTEMaMK Ta
npouecamu, 30KpemMa posaMu 6e3niNoTHMX
NiTaNbHMX anapaTiB y AMHaMIYHUX | YaCTKOBO
HEBM3HA4YeHNX CepeoBULLLaX, BUKOPUCTOBYHOUM
CyYacCHi MeToam CNCTEMHOI O aHasnisy,
MaLUMHHOI0 HaBYaHHS, 064MCIOBaILHOIrO
iHTesIeKTy Ta Teopii NPUNHATTS pillEHb.
OcBiTHSA MporpamMa opieHTOBaHa Ha
3a40BoJsieHHS noTpeb poboTonasLUiB y haxiBUAX,
30aTHUX OO0 OOCNiIAHOI, iIHXEHEPHO-
TEeXHOJI0r4YHOT Ta oOpraHi3auinHo-ynpaBaiHCbKOI
OiNbHOCTI y chepi cmcTemMHOro aHanily Ta
HayKWN Mpo OaHi, a TaKoXX 40 po3pobku
iHTeneKkTyasbHUX ponoBux cuctem BIJIA gnsa
LMBINbHNX, HAYKOBUX Ta 6e3nekoBux
3aCTOCYBaHb, i CTBOPIOE YMOBU ANs BCebiyHOro
npodecinHoro, iHTeneKkTyasbHOro Ta TBOPYOro
PO3BUTKY 0COBUNCTOCTI.

MeTa oCBiTHbLOI MporpamMu BiaNoBigae cTpaTerii
po3BuTKy KIl im. Iropsa CikopCbKoro Ha
2025-2030 poku wono popMyBaHHS
CycninbCcTBa ManbyTHbLOrO,
BMCOKOTEXHOJIOMi4YHOT TpaHCcdopMaLii oep>xaBu
Ta OOCArHEHHS Liflen CTanoro po3BuUTKY.

The aim of the Professional Educational
Programme is to prepare highly qualified,
competitive specialists at the second (master’s)
level in the field of F4 Systems Analysis and
Data Science, capable of developing, modeling,
and implementing intelligent solutions for the
analysis and management of complex systems
and processes, including swarms of unmanned
aerial vehicles in dynamic and partially
uncertain environments, using modern methods
of systems analysis, machine learning,
computational intelligence, and decision-making
theory.

The programme is designed to meet the needs
of employers for specialists capable of research,
engineering and technological, as well as
organizational and managerial activities in the
field of systems analysis and data science, and
for the development of intelligent UAV swarm
systems for civil, research, and security
applications. It also provides conditions for
comprehensive professional, intellectual, and
creative development of the individual.

The programme’s aim aligns with the
development strategy of Igor Sikorsky Kyiv
Polytechnic Institute for 2025-2030 regarding
the formation of a future-oriented society, the
high-tech transformation of the state, and the
achievement of sustainable development goals.
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3 - XapaKTepucTMKa OCBiTHbOI Nporpammu

/ Educational programme characteristics

NpepmeTHa obnacTte / Subject area

06’ekT(1) BUBYEHHS Ta/abo AissIbHOCTI: MaTeMaTUYHi MeToAM Ta iHopMaLiiHi
TeXHOJI0Til @aHani3y, MoAeNtOBaHHSA, MPOrHO3YBaHHS, MPOEKTYBaHHA Ta NPUAHATTS
pilleHb CTOCOBHO CKIaAHNX CUCTEM Pi3HOI NPMPOAN; MaTeMaTUYHi OCHOBU
CUCTEMHOro aHanily Ta Hayku Npo AaHi; cnabo cTpykTypoBaHi / cnabo opmanizoBaHi
3ajadi; cknagHi cuctemu, Wo yHKLiIOHYI0Tb B yMOBaX HEBU3HAYEHOCTi, HEMOBHOTU
Ta HEeYiTKOCTi AaHUX; CUCTEMHI PU3MKW Pi3HOI NpMPoAW; aHai3, MoAenNtoBaHHS,
NPOrHO3yBaHHA Ta NiATPUMKa NPUAHATTS pilleHb y CKNafHUX cucTeMax; npoecu
ynpaBniHHA NPOEKTaMU; AaHi Ta npouecn poboTun 3 HUMK; 3abe3neveHHs AKOCTI
AaHNX, BKIIOYAOHYN 3aCTOCYBaHHA A0 iHTeNeKTyalbHUX ponosux cuctem BMJA 'y
AVHaMIYHUX | YaCTKOBO HEBM3HAYEHNX YMOBAX.

Line HaBYyaHHS: NiAroToBKa NpodecioHanis, 34aTHUX NPOEKTYBATU CKNAAHI
iH(bopMaUiHi cucTemu, po3pobasTu HOBI Ta 3aCTOCOBYBaTH iICHYOYi MeToAN
CUCTEMHOro aHanisy Ans BUPILLEHHS CKNagHUX npobnem y pisHUX cepax AisnbHOCTI,
30KpeMa iHTerpyBaTu MeTOAN CUCTEMHOrO aHani3y Ta WTYYHOro iHTeNeKTy,
MPOEKTYBATN Ta AOCAIAXKYBaTW iHTENEKTyaslbHi MybTUareHTHi CUcCTeMn ponoBoi
apxiTeKTypu, a TakoX po3pobnsaTu 1 3aCTOCOBYBaTW CyHacCHi METOAMN MaLLUUHHOIO
HaBYaHHS, KOMM'IOTEPHOro 30py Ta NiATPUMKU MPUAHATTS pilleHb A5 po3pobku
eeKTUBHNX iIHTENEKTYaNbHUX CUCTEM yrnpaBRiHHA poaMu BMJIA y pisHuX
NprKAagHNX HanpsMax.

TeopeTnyHWIi 3MICT npeAMeTHOI 06.1acTi: Teopii, NOHATTS, KOHLenUii, npuHLMnn
CUCTEMHOro aHanily, MaTeEMaTUYHOr o i KOMM'IOTEPHOr0 MOAENOBaHHA, ONTUMI3auii Ta
MPOrHO3yBaHHA CKNAAHUX CUCTEM i NpoLleciB, Teopii KepyBaHHSA, Teopii Ta cuctem
NPUAHATTSA pilleHb, MaTeMaTU4HOro 3abesneyeHHsa cucTem i 3acobis LITYHHOro
iHTeNeKTy, HayKu Npo [aHi, aHani3y AaHWX Ta 3HaHb, 30KPeMa aHaNiTUKN BEJINKNX
AaHUX Ta iHTeNeKTyaNnbHOro aHanisy AaHux; AOCNiAXEHHS onepaLiil Ta ouiHIOBaHHA
CUCTEMHUX PU3NKIB pPi3HOT Npupoawn; ynpasniHHA IT npoekTammn Ta IT npoaykTamm,
BKJII04@I04 M 3aCTOCYBaHHS 4,0 YNPaBAiHHA Ta NPUAHATTA pilleHb Y My/ibTUAreHTHUX
cnctemax (ponosux cuctemax BMJIA) i3 BUKOPUCTaHHAM METOAIB MalUMHHOIO
HaB4YaHHA, KOMMN'IOTEPHOr0 30py, TeOopii KONEKTUBHOI HaBiraLii Ta apxiTeKTyp 3B’A3Ky i
npoTOKONiB MapLpyTu3auii pois BINJ1A.

MeToaun, meToaAnKa Ta TEXHOJIOrIi: MeToAN MaTeMaTUYHOro Ta KOMN'loTEPHOro
MOAesoBaHHS, MalMHHOMO HaBYaHHS Ta IHTENEKTyaslbHOro aHai3y AaHuXx,
LWITY4YHOr O iHTENeKTY, 30KkpeMa KOMM'IoTepHoro 30py, bisHec-aHaniTMKK, onTuMisadii
Ta AOCNiL>KEHHS onepauiil, NPOrHO3yBaHHA Ta OLiHIOBAHHS PU3UKiB, Teopii kepyBaHHSA
Ta NPUAHATTA pilleHb, Teopii rpu Ta KOHMIKTIB, eKCNepTHOro OLiHIOBaHHSA, CTanoro
PO3BUTKY; CTAaTUCTUYHI METOAN; MaTeMaTUYHi 1 eBPUCTUYHI MeToaM Ta iHpopMaLliiHi
TexHonorii aHanisy, MoAeNtoBaHHS, NPOrHo3yBaHHs, nepeabadyeHHs, NPOEKTYBAHHS,
onTuMi3aLii, kepyBaHHA Ta NPUAHATTS pilleHb WOoA0 CKNaAHUX CUCTEM i MpoLecis 3
HEBM3HAYeHICTI0, 3aCTOCOBHI, cepen, iHLIOro, 0 KONIEKTUBHOMO YNpaBiHHA Ta
NiATPUMKMN MPUAHATTS PilleHb Yy MyJIbTUAreHTHUX CUCTEMaXx, 30KpemMa porNoBuX
cuctemax BIMNJIA; TexHonorii nporpamMmyBaHHs.

IHCTpyMeHTn Ta obnaaHaHHS: anapaTHe Ta crneliani3oBaHe nporpamMHe 3abe3nevyeHHs
KOMM'l0TepiB, XMapHi cepsicn Ta NAaThopMK, y TOMY YUCAI AN MOAENOBaHHA Ta
yNpaBRiHHA CKNaAHUMUN CUCTEMaMU, MaMHHOMO HaBYaHHSA, KOMMN'IOTEPHOro 30py,
aHanisy paHux, peanisauii ponosux cuctem BIJIA; BUCOKONPOAYKTUBHNIA
obyuncnoBanbHUN KnacTep Ta iHpopMaLiiHO-aHaNI TUYMHUIA CUTYaLIHWA LEHTP.

Objects of study and/or professional activity: mathematical methods and information
technologies for analysis, modeling, forecasting, design, and decision-making
regarding complex systems of various kinds; mathematical foundations of systems
analysis and data science; weakly structured / weakly formalized problems; complex
systems operating under conditions of uncertainty, incompleteness, and data
fuzziness; systemic risks of various types; analysis, modeling, forecasting, and
decision support in complex systems; project management processes; data and data
handling processes; data quality assurance, including applications to intelligent UAV
swarm systems in dynamic and partially uncertain environments.

Educational objective: training professionals capable of designing complex information
systems, developing new and applying existing methods of systems analysis to solve
complex problems in various fields of activity, including integrating methods of
systems analysis and artificial intelligence, designing and studying intelligent multi-
agent swarm systems, as well as developing and applying modern methods of
machine learning, computer vision, and decision support to create efficient intelligent
control systems for UAV swarms in various applied domains.

Theoretical content of the subject area: theories, concepts, principles of systems
analysis, mathematical and computer modeling, optimization, and forecasting of
complex systems and processes; control theory; decision-making theories and
systems; mathematical foundations for artificial intelligence systems and tools; data
science, data and knowledge analysis, including big data analytics and intelligent data
analysis; operations research and assessment of systemic risks of various types; IT
project and product management, including applications to management and decision-
making in multi-agent systems (UAV swarm systems) using machine learning,
computer vision, collective navigation theory, and communication architectures and
routing protocols for UAV swarms.

Methods, methodologies, and technologies: methods of mathematical and computer
modeling, machine learning, and intelligent data analysis; artificial intelligence,
including computer vision; business analytics; optimization and operations research;
forecasting and risk assessment; control and decision-making theories; game and
conflict theory; expert evaluation; sustainable development; statistical methods;
mathematical and heuristic methods and information technologies for analysis,
modeling, forecasting, prediction, design, optimization, control, and decision-making
regarding complex systems and processes with uncertainty, applicable, among others,
to collective management and decision support in multi-agent systems, including UAV
swarm systems; programming technologies.

Tools and equipment: hardware and specialized software of computer systems, cloud
services and platforms, including those used for modeling and control of complex
systems, machine learning, computer vision, data analysis and implementation of
swarm systems of unmanned aerial vehicles; a high-performance computing cluster
and an information-analytical situational center.

Opi€eHTaLin OCBiTHLOI Nnporpamm / Scope

OcBiTHbO-NpOeciiHa NporpamMa cnpsAMoBaHa Ha NiAroToBKY daxisuis i3
NMPOEKTYBAHHSA, MOAENIOBAHHS Ta YNPaBiHHA iHTENeKTyalbHUMUN MybTUAreHTHUMU
cMcTeMaMm i3 3aCTOCYBaHHSM METOZIB CUCTEMHOMO aHaslizy, MallMHHOIO HaBYaHHS,
KOMMN'IOTEPHOr0 30py Ta iHTesIeKTyalbHOro aHanisy faHux. Mporpama NoeaHye
TEOPEeTUYHI 3HaHHA Ta NPaKTUYHI HaBUYKU ANA PO3PO6KN anropmuTMiB KOJIEKTUBHOT
HaBirauii, ynpaBniHHA Ta KoopAuHaLii areHTiB y AnHaMi4HUX cuctemax. BoHa
OpiEHTOBaHa Ha NiAroTOBKY BMCOKOKBanipikoBaHUX haxiBLiB, 34aTHNX CTBOPIOBATH
iHHOBALiNHI pilleHHs y cdepi po3pobKy etheKTUBHUX IHTENEKTYyalbHUX CUCTEM
ynpasniHHs posmu BMNJIA ons UMBINbHUX, HAYKOBO-A0CAIAHUX Ta 060POHHMX
3aCTOCyBaHb, @ TakoX BECTU HAayKOBO-AOCNIAHY Ta OpraHi3auiiHo-ynpaBniHCbKy
[iANbHICTb Ha Mi>)KHapOA4HOMY piBHI.

The educational and professional programme is aimed at training specialists in the
design, modeling, and control of intelligent multi-agent systems using methods of
systems analysis, machine learning, computer vision, and intelligent data analysis.
The programme combines theoretical knowledge and practical skills for the
development of algorithms for collective navigation, control, and coordination of
agents in dynamic systems. It is focused on preparing highly qualified professionals
capable of creating innovative solutions in the field of developing effective intelligent
control systems for UAV swarms for civil, research, and defense applications, as well
as conducting research and organizational-managerial activities at the international
level.

OCHOBHMUIA (hOKYC OCBITHb

0i nporpamu / Main focus

CneuianbHa ocBiTa y cchepi CUCTEMHOro aHanily, Hayku Npo AaHi Ta iHTeNeKTyanbHux
cucTeM Ana hopMyBaHHS Ta ynpasiiHHSA posmu BINJIA. MNporpama akLeHTYe yBary Ha
3aCcTOCYBaHHI Ta iHTerpauii cy4acHUX MeTOAIB WTYYHOro Ta 064MCoBanbHOro
{HTEeNeKTy, My/IbTVareHTHNX CUCTEM, MaLLVHHOMO HaBYaHHS, KOMM'IOTEPHOro 30py,
KOJIeKTUBHOI HaBirawii Ta NPOTOKO/iB MapLUpyTU3aLii ANA PO3B'A3aHHA CKNafHUX
3aZlay MoZentoBaHHA, ONTUMI3aLil Ta KOOpANHALLT PONOBUX CUCTEM Y LIMBISIbBHUX i
060pOHHUX 3acToCyBaHHAX. [lporpama NiAroTOBKU CripsiMOBaHa Ha (pOpMyBaHHs
chaxiBUiB, 34aTHNX CTBOPIOBATW iHHOBALLiHi POOBI cucTemMn, po3pobaaTn anropuTMm
aBTOHOMHOI B3aEMOIii areHTiB i epeKTNBHO 3aCTOCOBYBaTN CyHaCHi TEXHONOrIT y
HayKOBO-A0CNIAHI Ta BUPOOHNYO-TEXHIYHIN JisNbHOCTI.

Knto4oBi cnoBa: iHTeNeKTyaslbHi MyJibTUareHTHi CUCTEeMU, POMOBI CUCTEMMN areHTiB,
BMJIA, MalWMHHe HaBYaHHA, KOMN'IOTEPHWIA 3ip, KOJIEKTVMBHA HaBirawis, anroputmm
yNpaBniHHA, CUCTEMHUI aHani3, Hayka Npo AaHi.

Specialized education in the field of systems analysis, data science, and intelligent
systems for the formation and control of UAV swarms. The programme emphasizes the
application and integration of modern methods of artificial and computational
intelligence, multi-agent systems, machine learning, computer vision, collective
navigation, and routing protocols to address complex problems of modeling,
optimization, and coordination of swarm systems in civil and defense applications. The
training programme is aimed at developing professionals capable of creating
innovative swarm systems, designing algorithms for autonomous agent interaction,
and effectively applying modern technologies in research and industrial-engineering
activities.

Keywords: intelligent multi-agent systems, swarm agent systems, UAVs, machine
learning, computer vision, collective navigation, control algorithms, systems analysis,
data science.

0co6MBOCTi OCBITHBLO!

i nporpamu / Features

MNiaroToBka (haxiBuiB y ranysi iHhopMaLinHNX TEXHOOTIN i3 aKLLeHTOM Ha po3pobKy
ponoBux cuctemM ynpasniHHA BINJIA. MNporpamMa NoeQHY€E TEOPETUYHI 3HAHHS 3
NPaKTUYHUMMN HaBNYKaMUN Po3pobKY anropuTMiB KONEKTUBHOIMO yNpaBiHHSA, HaBirauii
Ta MapwpyTu3sauii iHTenekTyalbHUMN porioBuMmn cuctemamu BIJIA.

0O60B’s13KOBa CneLiafibHa NpakTUKa y Cy4yacHUX aBialiiHUX KOMMNaHifax Ta
AOCNIAHNLBKUX LIeHTpaX, Lo 3aiMaloTbCa po3pobkoto pooBux cuctem bBIJIA.
3anyyeHHs [0 BUKNaAaHHS AMCUUNAIH NPOBIAHUX HAaYKOBLIB i NpodecioHanis 3
HauioHanbHOi akaaeMii Hayk YKpaiHu Ta NpoBiAHUX NiAMNPUEMCTB, SKi 3aliMatoTbCA
PO3po6KOID Ta BNPOBALXKEHHSM iHTENEKTYaNbHUX CUCTEM yNpaBniHHA posamu BIJIA.
Mporpama nepenbayae y4acTb CTYAEHTIB Yy HAaYKOBUX FypTKaXx, HayKOBUX KOHKypcax,
[OCNiIAHNLBKUX MPOEKTax abo ekcrneprMeHTabHUX po3pobkax, Lo Aa€ 3Mory
HabyBaTu [OCBIA y peasibHUX 3aAadvax 3aCTOCyBaHHA ponoBux cuctem BIJIA.
BuknapaHHs OKpeMux KypciB MOXXIMBO @aHINiINCbKOK MOBOIO, LLO CAPUSE
iHTepHauioHani3auii oCcBiTK Ta NiAroTOBU (haxiBLiB, 34aTHUX NpaLioBaTK Ha
rno6anbHOMY PUHKY BUCOKUX TEXHOJOTIN.

B ocHoBy Ol noknageHo CTaHAapT BULLOI OCBITU 3a cneuiafibHicTio 124 «CUCTEMHUI
aHani3» ranysi 3HaHb 12 «lHopMauifiHi TexHonorii» Ans Apyroro (MaricTepcbKoro)
PiBHA BULLOI OCBITH, O 3aTBEPAXKEHMNI | BBEAEHUI B Ail0 HaKa3oM MiHicTepcTBa

Training of specialists in the field of information technologies with a focus on the
development of swarm control systems for UAVs. The programme combines
theoretical knowledge with practical skills in the development of algorithms for
collective control, navigation, and routing of intelligent UAV swarm systems.
Mandatory specialized internships are conducted in modern aviation companies and
research centers engaged in the development of UAV swarm systems.

The teaching of courses involves leading researchers and professionals from the
National Academy of Sciences of Ukraine and top enterprises involved in the
development and implementation of intelligent UAV swarm control systems.

The programme includes student participation in scientific clubs, competitions,
research projects, or experimental developments, providing opportunities to gain
experience in real-world applications of UAV swarm systems.

Some courses may be taught in English, promoting the internationalization of
education and preparing specialists capable of working in the global high-tech market.
The programme is based on the Higher Education Standard for specialty 124 “Systems
Analysis” in the field of knowledge 12 “Information Technologies” for the second
(master’s) level of higher education, approved and enacted by the Order of the
Ministry of Education and Science of Ukraine dated 18.03.2021 No. 331.

OCBITW i Hayku YKpaiHu Big 18.03.2021 p. Ne 331.




9/23

4 - NMpupaTHICTb BUNYCKHUKIB 0,0 NpaueBsaliTyBaHHA Ta NOAANbLUIOro HaB4YaHHSA /
Eligibility of graduates for employment and further study

MpupaTHicTb Ao npaueBnawTtyBaHHA / Eligibility for employment

BunyCcKHMKKN nporpaMu roToBi 4o NnpogecinHoi
DianbHOCTI y cdhepi po3pobky Ta BNpoBadXEHHS
iHTeneKkTyasibHUX PONOBMUX CUCTEM Ha OCHOBI
BINMJIA. BoHU MOXXYTb npaLtoBaTy B aBialinHMNX
Ta pobOTOTEXHIYHMX KOMMaHISAX, NiANPUEMCTBAX
000pPOHHOIr0 Ta UUBINILHOrO CEKTOPY,
nocnigHnubkux nabopaTopisx, IT-koMnaHisax i
HayKOBO-OOCNIAHUX LEeHTpaXx, WO 3alMaloTbCH
My/bTUAreHTHUMU CUCTeEMaMu, MalMHHUM
HaB4YaHHSAM Ta KOMM'IOTEPHUM 30POM.

Cepepn 0OCHOBHUX HanpsAMiB npodecinHol
OiINbHOCTI: NPOEKTYBAHHSA | MOAEeNtOBaHHSA
ponoBux cuctem BIMJIA; po3pobka anropuTmis
KOJIEKTUBHOI HaBirayii Ta NpoTOKONIB
MapLUpyTK3aLii; BNpoBaa)XXeHHSA CUCTEM
yMpaBAiHHA | NiATPUMKN NPUNHATTS PillEHb Y
posix BINJIA; 3acTocyBaHHSA METOAIB MaLLMHHOIO
HaB4YaHHSA Ta KOMMN'IOTEPHOro 30py AN8 aHanisy
Ta NMPOrHO3yBaHHSA NOBEAIHKU POto;
nocnig)KeHHs Ta iHHOBaUinHa po3pobka y coepi
ABTOHOMHUX afanTUBHUX MYJibTUAreHTHUX
cucTem.

Buan eKoHoMiYHOI fisgnbHOCTI: 72 LianbHIiCTb y
cepi iHpopmaTm3auii; 73 Jocnia>XeHHsa Ta
po3pobku; 80 OceiTa.

BUNyCKHUKN MOXXYTb NpaLoBaTu 3a TakKMMun
npodeciaMmu 3rigHo 3 HauioHanbHUM
knacudikaTopom npodecin K 003:2010,
Hanpuknag: 2121.2 MateMaTuK-aHaniTuK 3
nocnigeHHsa onepauin; 2131.1 Haykosun
CMiBPOBITHUK-KOHCYNbTAHT (0b4yncntoBasnbHi
cnctemu); 2149.2 AHaNITUK CUCTEM (KpiM
Komn'toTepHux); 2131.2 AgMmiHicTpaTop OaHuUX;
2131.2 AHaniTUK 3 KOMMN'IOTEPHUX KOMYHIiKaLin;
2131.2 AHaniTuK KoMnN'toTepHUx cnctem; 2131.2
AHaniTnK onepauyinHoro Ta NpUKIagHoro
nporpamMHoro 3abe3sneyeHHs; 2310.2 Buknagay
3akjafy smwoi oceiTn; 2433.1 HaykoBui
CMniBPOBITHUK-KOHCYIbTAHT (iHopMaLinHa
aHaniTuka); 2433.2 AHaNITUK KOHCONiAOBaHOI
iHbopmauii; 2447 MpodecioHan y cdepi
yApasJiHHA NPOEKTaMM Ta NporpaMamMun Ta
iHWKMK, KBasidikauinHi BUMOrn 00 SKUX
BMMaralTb BiANOBIAHOIN0 PiBHA BMLLOT OCBITW 3a
creuianbHicTIO.

Mo>xnumBa npodecinHa cepTudikauis.

Graduates of the programme are prepared for
professional activities in the development and
implementation of intelligent swarm systems
based on UAVs. They can work in aviation and
robotics companies, enterprises in the defense
and civilian sectors, research laboratories, IT
companies, and research centers engaged in
multi-agent systems, machine learning, and
computer vision.

The main areas of professional activity include:
design and modeling of UAV swarm systems;
development of collective navigation algorithms
and routing protocols; implementation of control
and decision-support systems for UAV swarms;
application of machine learning and computer
vision methods for analysis and prediction of
swarm behavior; research and innovative
development in the field of autonomous
adaptive multi-agent systems.

Types of economic activity: 72 Information
technology activities; 73 Research and
development; 80 Education.

Graduates may work in the following professions
according to the National Classifier of
Professions DK 003:2010, for example: 2121.2
Operations Research Analyst (Mathematician);
2131.1 Research Scientist-Consultant
(Computational Systems); 2149.2 Systems
Analyst (excluding computer systems); 2131.2
Data Administrator; 2131.2 Computer
Communications Analyst; 2131.2 Computer
Systems Analyst; 2131.2 Operations and
Application Software Analyst; 2310.2 Higher
Education Lecturer; 2433.1 Research Scientist-
Consultant (Information Analytics); 2433.2
Consolidated Information Analyst; 2447
Professional in Project and Program
Management and others, where the qualification
requirements stipulate the appropriate level of
higher education in the specialty.

Professional certification may also be possible.

Mopanbwe HaB4yaHHA / Further study

MO>XXNMBICTb NPOAOBXEHHSA HaBYaHHS Ha
TpeTboMy (OCBITHbO-HAYKOBOMY) piBHI BMLLOT
OCBITW Ang 3000yTTA CTyneHsa AOKTOpa
inocodii. NMporpama opmye hyHAaMeHTaNbHI
3HaHHA Ta HaBUYKN, HeobXiaHI ANa npoBeAeHHSA
HayKOBUX A0CAIAXEHb, PO3p06KM iIHHOBaLINHNX
TEeXHOJIOriN | y4acTi y Mi>XKHapoAHNX HaYKOBUX
NPOEKTaX.

MoxxnuBicTb HabyTTa 00OATKOBMX KBaniikauin
y CUCTeMi NicNagunaIoMHOI OCBITHW.

Opportunity to continue education at the third
(educational and scientific) level of higher
education to obtain a Doctor of Philosophy (PhD)
degree. The programme provides fundamental
knowledge and skills necessary for conducting
scientific research, developing innovative
technologies, and participating in international
research projects.

Opportunity to acquire additional qualifications
through the postgraduate education system.
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5 - BuknapaHHA Ta ouiHioBaHHA / Teaching and assessment

BuknapaHHa Ta HaBYaHHA/Teaching and studying

Jlekuil, npakTU4Hi Ta CeMiHApPCbKi 3aHATTS,
KOMM'I0TEepPHI MpakTuKyMu i nabopaTopHi
pob0oTUn; TEXHONOrISA 3MiLLAHOr0 HaBYaHHS;
BMKOHAHHS MaricTepcbKoi KBasidikauinHoi
poboTu.

3arasbHUin CTUAb HaBYaHHA — NpobneMHo-
OpiEHTOBAHUN.

Lectures, practical and seminar classes,
computer workshops and laboratory works;
mixed learning technology; writing a master's
qualification work.

The general learning style is problem-oriented.

OuiHloBaHHA / Assessment

OUuiHIOBaHHSA 3HaHb CTYAEHTIB 34iNCHIOETLCA Y
BiANOBIAHOCTI A0 MNMONOXXEHHSA NPO CUCTEMY
OLiHIOBaHHA pe3yabTaTiB HaB4YaHHA B KMl im.
Irops CikOpCbKOro 3a yciMma BugaMun ayauTOpHOI
Ta no3a ayauTopHoi poboTu (BXigHWMNA,
NOTOYHWUN, KaNeHJapHWUN, ceMecTPOoBUI
KOHTPOJIb); YCHUX Ta MMCbMOBUX €K3aMeHiB,
3ahikiB..

The assessment of students' knowledge is
carried out in accordance with the Regulations
on the system for evaluating learning outcomes
at Igor Sikorsky Kyiv Polytechnic Institute for all
types of classroom and extracurricular work
(entrance, current, calendar, semester control);
oral and written exams, and credits.
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6 - NMporpamMHi KoMmneTeHTHOCTI / Programme competencies

IHTerpanbHa KOMMNETEHTHICTb

/ Integral competence

30aTHICTb PO3B'sAA3yBaTW 3adadi A4OCNIAHULBKOIO
Ta/abo iHHOBALINHOIoO XxapakTepy y ranaysi
CUCTEMHOr0 aHanisy.

The ability to solve problems of a research
and/or innovative nature in the field of
system analysis.

3aranbHi kKomneteHTHocTi (3K)

/ General competencies

3K
01

30aTHICTb 00 abCTPaKTHOro MUC/IEHHS,
aHani3y Ta CUHTe3y.

Ability to think abstractly, analyze and
synthesize.

3K
02

30aTHICTb CNiZIKYBAaTMUCSA iIHO3EMHOIO MOBOIO SK
YCHO, TaK i NMMCbMOBO.

Ability to communicate in a foreign language
both orally and in writing.

3K
03

30aTHICTb A0 nowyky, obpobneHHs Ta
aHanisy iHopmMauii 3 pi3HUX gxepen.

The ability to search, process and analyze
information from various sources.

3K
04

30aTHICTb CMifIKyBaTMUCA 3 NpeAcTaBHUKaMM
iHWNX NpodecinHnX rpyn pi3HOro piBHA (3
ekcrnepTamMu 3 iHWWX rany3en 3HaHb/BMAIB
€KOHOMIiYHOI AigNbHOCTI)

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

30aTHICTb po3pobaATN NPOEKTN Ta yNpaBaaTn

3K HUAMU, NPALLIOBATY B MKHAPOAHOMY The ability to develop projects and manage
05 ! ; them, working in an international context.
KOHTEKCTI.
daxoBi komneteHTHOCTI (PK) / Professional competencies
30aTHICTb iIHTErpyBaTW 3HaHHA Ta Ability to integrate knowledge and carry out
oK 30iNCHIOBATUN CUCTEMHI OOCHIOXKEHHS, systematiq research, to apply methods.of
0] [3@cTocoByBaTM MeTOAM MATEMATMYHOrO Ta mathematical and informational modeling of

iHOpMaLUINHOrO MOAENOBAHHSA CKAaAHNX
CUCTeM Ta MPOLLECiB Pi3HOI MpMpoamn

complex systems and processes of various
nature

@K |3paTHICTb NPOEKTYBATU apXiTEKTYpPY Ability to design the architecture of
02 |iHpOopMaLiNnHUX CuCTeM information systems
OK 3'uaTH'CTb pq3p06nﬂTm CACTEMI NIATPUMKM Ability to develop decision support systems
MPUNHATTSA pilleHb Ta PEKOMeHAaLinHi
03 and recommender systems
cucTemu
oK 30aTHICTb OUiIHIOBATU PU3MKKU, PO3pobaATH Ability to assess risks, develop risk
04 [27TOPNTMU yrnpaBJiHHA pU3MKaMu B CKNagHMX [management algorithms in complex systems
cucTeMax pi3Hoi Nnpupoan of various nature
3AATHICTb MOAENoBaTH, MPOrHo3yBaTh Ta Ability to model, forecast and design complex
®K |NPOEKTYBATU CKNaLHI CUCTEMN i mMpoLecu Ha
. . ) . |systems and processes based on the methods
05 |ocHOBi MeTOAIB Ta IHCTpPYMeHTanbHUX 3acobiB X
! and tools of system analysis
CUCTEMHOro aHanisy
30aTHICTb 3aCTOCOBYBaTW Teopito i MmeToaun Ability to apply the theory and methods of
oK Data Science ons 34iNCHEHHSA Data Science to perform intelligent data
06 iIHTeNeKTyanNbHOro aHanisy AaHMX 3 MeTO analysis in order to identify new properties
BUSBNIEHHSA HOBUX BJIAaCTUBOCTEN Ta reHepadii [and generate new knowledge about complex
HOBMX 3HaHb NPO CKNAAHI CUCTemMun systems
BAaTH'.CTb ynpasnati p060*4|/|Mv|wr|p0L!,ecaMV| y Ability to manage IT workflows that are
DK |chepi iHPOpMaLINHUX TEXHOSOTIN, AKi € : .
complex, unpredictable and require new
07 |cknagHuMmu, HenepepbavyBaHMMU Ta )
: . . strategic approaches
noTpebyloTb HOBUX CTpaTeriyHuUxX nigxonis
30aTHICTb po3pobasAaTu | peanizoByBaTh Ability to develop and implement scientific and
@K |HayKOBi Ta NpuKNagHi NPOEKTU B ranysi applied projects in the field of information
08 |iHdopMaLinHUX TexHOosOorin Ta [OTU4YHI 0 Hel |technologies and related interdisciplinary
MiDKAVCUNNNIHAPHI NPOEKTU projects
DK .?m'aTH'CTb 3AINCHIOBATY 3aXWNCT Npas . |Ability to protect intellectual property rights,
iHTeneKTyasIbHOI BJACHOCTI, KOMepLiani3aLito L ) ;
09 ; . . S commercialize research and innovation results
pe3yfbTaTiB [OCAIAXKEHb Ta iHHOBaLIN
®K |3paTHICTb [0 CaMOOCBITM Ta NpodecinHoro Ability to self-education and professional
10 |pO3BUTKY development
@K |3paTHIiCTb NpoBOAUTWN HayKoBo-nedaroridHy |Ability to conduct scientific and pedagogical
11 |BignbHICTbL Yy 3aKagax BMLLOT OCBITH activities in higher education institutions




12/23

340aTHICTb NPOBOAUTU MAAHYBaHHS, aHani3 Ta
MOHITOPUHT IT MPOEKTIB, y TOMY 4unChi
CTapTan-NpoEKTIB, Ha BCiX eTanax >XUTTEBOIo

Ability to plan, analyze, and monitor IT
projects, including startup projects, at all
stages of the life cycle based on international

oK C i ; .

12 LIMKJTy Ha OCHOBI Mi>XKHapoAHUX cTaHaapTiB Ta |standards and in accordance with the
Bi4NOBIOHO 40 KOHUENUiN Ta niaxoais concepts and approaches of sustainable
CTajloro po3BUTKY i 3aXUCTY iHTenekTyanbHOI ([development and intellectual property
BJIACHOCTI. protection.
30aTHICTb BUABAATHN iHiLiaTUBY Ta . e .
I'IiD;J,I'I NEMNNBICTL B iHHOLéaLI,iVIHyWI coepi; Ability to show initiative and entrepreneurship
n OB%'HMTM NOCAIIKEHHS, WO nepen F:()'Tb in the field of innovation; conduct research

§3 06U Ta peanisaLlii CT’a ran p 033/ oGNSTH that precedes the development and

oK |PO3POSU P pTany; posp implementation of a startup; develop and
Ta peasiizoByBaTW CTapTan NPOEKTN Ta . )

13 N . . implement startup projects and create
CTBOPIOBATM KOMMaHIi Ha iX OCHOBI; 34aTHICTb ; o

: ! companies based on them; ability to apply
3aCTOCOBYBaTW CneLliasibHi METOAUKN Ta X :
; " special methods and tools for planning,
IHCTPYMEHTapIn naaHyBaHHA, po3pobsieHHs, . . ,
. ) ; developing, analyzing and evaluating startups.
aHani3y Ta ouiHOBaHHA CTapTanis.
30aTHICTb BpaxoByBaTW €TUYHI, NPaBOBI, . . . .
Aa P yBal !, 1P Ability to consider ethical, legal, socio-
CcoLuiaZIbHO-EKOHOMIiYHi, €KOJIOTiYHi Ta X .
X . .. |economic, environmental, and safety aspects
6e3nekoBi acnekTn npu po3pobui, iHTerpauii | ; . X
A in the development, integration, and operation
Ta ekcnayaTaLii pooBUX Ta aBTOHOMHMX

OK . of swarm and autonomous UAV systems,
cuctem BIMJA, 3abe3nedyyBaTu NPO30PICTb ; . .

14 . ensuring algorithmic transparency, data
aIroOpuUTMIB, 3aXUCT AaHuX, 6esneyny . . .

. o : protection, safe interaction of agents, and
B3AEMOLII0 areHTiB i AOTPUMAHHSA MPUHLKMIB o . -
) . ; . adherence to principles of social responsibility
couia/IbHOI BiAMOBIAaNIbHOCTI N CTanoro .
and sustainable development.

PO3BUTKY.

30aTHICTb 34iNCHIOBATN CUCTEMHUNIA aHanis, Ability to perform system analysis,

dopmanizauito Ta MaTeMaTU4YHE formalization, and mathematical modeling of
®K |MopoentoBaHHSA NPOLECiB MPUAHATTA piweHb y |decision-making processes in multi-agent

15 |MynbTUareHTHUX cmctemax, Lo systems operating under conditions of
PYHKLiIOHYIOTb B YMOBax HEBM3HA4Ye€HOCTI, uncertainty, data incompleteness, and
HEMOBHOTW Ta AWHAMIYHOCTI AaHUX. dynamism.
30aTHICTb po3pobaATH Ta 3aCTOCOBYBaATHU
Moaeni n metoan NiGTPUMKU NPUNHATTS Ability to develop and apply decision support

oK pilleHb ANS KOOPAUHALIT Ta KOJIeKTUBHOI models and methods for coordination and

16 MOBEAIHKWN CK/TagHUX POMOBUX CUCTEM Ha collective behavior of complex swarm systems
OCHOBI iIHTeNeKTyasIbHOro aHanisy gaHux, based on data mining, computer vision
MeTofiB KOMMN'IOTEPHOro 30py Ta MawunHHoro |methods, and machine learning.

HaBYaHHS.
30aTHICTb 3aCTOCOBYBaTU METOAMN
iHTeNneKTyasIbHOro aHanisy gaHux, Ability to apply data mining, machine learning,

OK |MALLMHHOTO HABYaHHSA Ta CTATUCTMYHOMO and statistical analysis methods to identify

17 aHanisy gnsa BUABJIEHHS 3aKOHOMIpHOCTENR, patterns, predict states, and evaluate
NPOrHO3yBaHHSA CTaHIB i OLiIHIOBaHHS alternative management decisions in complex
afbTepHaTUB YNPaBAiHCbKUX pilleHb Y dynamic systems.

CKMaAHNX OUHAMIYHUX CUCTEMaX.

30aTHICTb MogenoBaTy, aHanilysaTu Ta . .
A . A yBarl Ability to model, analyze, and optimize

ONTUMIi3yBaTW NPOLLECU KOJIEKTMUBHOI C e s

DK e ; processes of collective interaction and
B3a€eMofii 1 HaBirauii B MyJsibTUAreHTHUX CoTm T : .

18 X navigation in multi-agent systems using
CUCTEMaX i3 BUKOPUCTAHHSAM CUCTEMHUX, . g -

) S . systemic, probabilistic, and heuristic methods.
iMOBiIPHICHUX Ta EBPUCTUYHNX METOLIB.
30aTHICTb iHTerpyBaTu CUCTEMHI Mogen, . .
A Erpy L A Ability to integrate system models, data
MeToAMn aHanizy gaHux i NigTPUMKK . .
- . analysis methods, and decision support tools

@K |NPUAHATTS pilleHb Os5 o6rpyHTYBaHHSA Ta ST )

: - . to justify and evaluate management strategies

19 |ouiHOBaHHA CTpaTerin ynpaBniHHSA

iHTeNneKTyaJlbHUMU MyJibTUAreHTHUMN
CUcTemMaMu poroBOi apXiTEKTYpW.

for intelligent multi-agent systems with swarm
architectures.




13/23

7 - NMporpaMHi pesynbtatyu HaB4aHHA (MPH) / Programme learning outcomes

CneuianizoBaHi KOHUENTYabHi 3HaHHS, WO
BKJIIOYAlOTb Cy4acHi HaykoBi 3006yTku y cchepi

Specialized conceptual knowledge, which
includes modern scientific achievements in the

rPH : . o~ ) . ; ;

0] |cvcTEMHOrO aHanisy Ta iHbopMaLiNnHNX field of system analysis and information
TEeXHOOrin i € 0CHOBOIO ANnsa opuriHanbHoro |technologies and is the basis for original
MUCNEHHS Ta NPOBEAEHHA OOCNIAXKEHb thinking and conducting research
b BaTK Ta AOCAIAXKYBaTWN MoAenNi CKAagHnNX .

yAyBaT AoCTIAXY A A Build and research models of complex systems
CuUCcTeM i NpoueciB 3aCTOCOBYHOHYN METOAMN ;
rPH ! and processes using methods of system analy-
CUCTEMHOro aHasnisy, MaTeMaTU4Horo, ; . : .

02 ; ) . sis, mathematical, computer and information

KOMM'IOTEPHOro Ta iHhopMauiiHOro ;

modeling
MO esTtoBaHHS
3acTocoByBaT METOAN PO3KPUTTS . _
Y '€TOAN PO3Kp Apply the methods of revealing uncertainties

HEeBM3Ha4YeHOCTen B 3ajja4ax CUCTEMHOI0 ! ;

aHanizy, PO3KPUBATH CUTYALLIHI in the problems of system analysis, reveal
MPH Y, PO3KpV Y . situational uncertainties and uncertainties in

HEeBM3HA4YeHOCTi Ta HEBU3HAYEHOCTI B . . s

03 . the problems of interaction, opposition and
3afadax B3aeMoLii, NpoTuaii Ta KoHPNIKTY . . ) .

" . conflict of strategies, find a compromise when
CTpaTerin, 3HaxXoANUTWM KOMMNPOMIC Npwu . )
. " . |revealing conceptual uncertainty
PO3KPUTTI KOHLENTYaslbHOT HEBU3HAYEHOCTI
Po3pobnatn Ta 3acTocoByBaTWM MeToOu, Develop and apply methods, algorithms and
[TPH |anropnTMu Ta iIHCTPYMEHTU NporHo3lyBaHHA  [tools for forecasting the development of

04 |p03BUTKY CKNaQHUX CUCTEM i MpoueciB pi3HOI [complex systems and processes of various
npupoau nature
BrukopucToByBaTW Mipy OLiHIOBaHHS PU3NKIB .

P y Mipn oLl L P Use measures of risk assessment and apply
[1PH |Ta 3acTocoByBaTW IX Npwv aHanisi . ; . . :
. them in the analysis of multifactorial risks in

05 |baraToaKTOPHUX PU3KMKIB B CKIALHNX

complex systems
cucTemax
3acTocoByBaTM METOAMN MALIMHHOIMO HaBYaHHSA . . : .
: Y A ; Apply methods of machine learning and intelli-
Ta iHTenekTyaJIbHOro aHanily gaHux, ; . .
o N ) ..[gent data analysis, mathematical techniques

[TPH |MaTeMaTU4YHUI anapaT HeYiTKOoI Noriku, Teopil . o

. . ) of fuzzy logic, game theory and distributed
06 |irop Ta po3noAiNieHoro WTy4YHOro iHTenekTy [ ;

, artifi-cial intelligence to solve complex
0115 pO3B'A3aHHA CKNagHUX 3agay :
) problems of system analysis

CUCTEMHOro aHanisy

Po3pobnatun iHTenekTyanbHi CUCTEMUN B . . : o
[1PH MOFI)BaX cnabo cT KTy OBAHMX NaHNX PisHOT Develop intelligent systems in conditions of

07 |¥ PyKTYP P loosely structured data of various nature
npupoaun
340iNCHI0BaTK ifeHTUdIKaLuilo Ta OLiHIOBaHHSA .

F1PH ngpameTpiB MaiemaTcsqu;lx MO,EI,eJ'ILleI7I 06’eKTiB dentify and evaluate parameters of

08 mathematical models of control objects
KepyBaHHSA
Po3pobnatn Ta 3acTocoByBaTh Moaeni, Develop and apply models, methods and

[MPH |meTogun Ta anropuTMun NpunHATTA piweHb B |decision-making algorithms in conditions of

09 |ymoBax KOH(IKTY, HeYiTKoI iHhopMaLii, conflict, unclear information, uncertainty and
HEeBWU3HA4YeHOCTi Ta pPU3NKIB risks
3pO3yMifio i HeABO3HAYHO AOHOCUTU BAACHI Clearly and unambiguously communicate

[1PH |3HaHHS, BACHOBKW Ta apryMeHTaLito oo knowledge, conclusions and arguments to

10 |daxiBuiB i HechbaxiBLiB, 30KpeMa A0 ocCib, AKi  [specialists and non-specialists, in particular to
HaB4alTbCA people who are studying
BinbHO Npe3eHTyBaTM Ta 06rosoptoBaTM YCHO . .

i I'IVICbMOEO pes ¥1bTaTl/| )J,OCJ'IiLI,)KZHb T3 y Freely present and discuss orally and in
MPH | BO pe3y e . writing the results of research and innovation,
iHHOBaLiN, iHWIi NMTaHHA NpodecinHoi - ; N
11 . : . other issues of professional activity in the
OiANbHOCTI Oep>XaBHO Ta aHriNCbKOO ) )
national and English languages
MoBaMu
Bononitn ocHoBamu cepTudikauii 06'ekTiB . e . .
AlTh OCHO P ikaL Have the basics of certifying objects in
npodecinHol AiSNbHOCTI, BUKOPUCTOBYBATU . . . ;
) . professional activities, use international
[PH |Mi>XHapoAHi CTaHOapTW, 3aKoHU 36epexxeHHs .
. i , standards, and intellectual property laws;
12 |iHTeneKTyasnbHOI BNAaCHOCTI; 3abe3nedvyBaTun

3axXUCT i OUiHKY BapToCTi 06’eKTiB
iHTeNneKTyasIbHOI Aia/IbHOCTI.

ensure the protection and valuation of
intellectual property.
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BonofiTn ncmxonoro-gnaakTUYHUMN
OCHOBaMW MPoLECY HaBYaHHSA, KyJibTYpPOLO
rMneaaroriyHoro CrnijikyBaHHs, MeTogaMu
aKTUBI3aLil Mi3HaBaJIbHOI OiAJIbHOCTI
CTYAEHTIB; po3pobnaTn MeToan4He

Possess the psychological and didactic
foundations of the learning process, the
culture of pedagogical communication, and
methods for stimulating students’ cognitive

[1PH |3abe3ne4yeHHs HaBYasIbHOrO NpoLecy; activity; develop instructional materials for the
13 |3acToCOBYBaTW HOBi TEXHOJONiT HABYaHHS, educational process; apply new teaching
BMNPoOBaa)XKyBaTu cuctemy 3abesnevyeHHs technologies; implement a quality assurance
AKOCTIi OCBITW; KOHTPOJIIOBATWN HaBYaJlbHi system in education; monitor students’
OOCArHEeHHS CTYAEHTIB Ta aHanizyBaTu ix academic achievements and analyze their
pesynbTaTu; 4OTPUMYBATUCHA aKageMivyHol results; adhere to academic integrity.
nobpoyecHoOCTI.
. . Demonstrate an understanding of the current
OeMOHCTpyBaTU PO3YMiHHSA CTaHY i Cy4aCHUX .
e state and contemporary trends in global
TeHAeHUin po3BUTKY rnobansHOro ) . ;
' X society in the context of sustainable
[1PH |cycninbCcTBa y KOHTEKCTI CTasloro ; .
) T . - innovative development, as well as
14 |iHHOBaALINHOIro PO3BUTKY, MiAX0oA4iB 1 .
: . . |approaches and effective measures to
e(heKTUBHUX 3aX0A4iB 3 NiABULLEHHS CTAaNOCTI . o .
. ; , enhance the sustainability of projects and
NMPOEKTIB Ta Aito4mx 06'eKTIiB i cuctem. o e
existing facilities and systems.
MigTpnMmyBaTK BNpoBag)XeHHs iHHOBaUinHMX |Support the implementation of innovative and
fpH (T2 COLLi0-eKOJI0r0-EKOHOMIYHO eeKTUBHUX socio-environmentally and economically
15 pilleHb B OpraHi3auinHin, ynpaBaiHCbKiN Ta effective solutions in organizational,
BUPOOHMYIN OisnbHOCTI ANa cTanoro managerial, and production activities to
3POCTaHHA. ensure sustainable growth.
fPH Po3pobnatu Ta BUKNagaTu crieuianizoBaHi Develop and teach specialized educational
16 HaBYaJibHi AUCUMNNIHN 3 iIHOopMaLiNHNX disciplines in information technologies in
TEeXHOJIOriN y 3aknajax BULWOI OCBITH. institutions of higher education.
BonofiTn iHHOBaWiMHUM NiGAPUEMHULBKNM Possess an innovative entrepreneurial thinking
[pH [CTWIEM MUCNEHHS, TEOPETNYHUMU 3HAHHAMM style, theoretical knowledge and skills
17 @ YMiHHAMUN, HeobxigHUMK ans po3pobnerHHs |required to develop an innovative
iHHOBaLINHOIo NiANPUEMHULIBLKOIO NMPOEKTY Ta|entrepreneurial project and establish a
CTBOPEHHS KOMMaHil. company.
MpoekTyBaTK Ta BNPOBaAXyBaTu . . . . .
P y 3 BNposaiKyBar Design and implement multi-agent intelligent
MYJibTUAreHTHI iHTeNneKTyasnbHi cucteMu o
rPH : . control and coordination systems for UAV
yrnpasniHHA Ta KoopauHauil pois BINJ1A y . . . .
18 X . swarms in dynamic and partially uncertain
AVHAMIYHUMX | YaCTKOBO HEBU3HAYeHUX )
environments.
cepefoBuLLlax.
Po3pobnatm anropuTMm KONEKTUBHOI . . S
HasiraLlii, MapLWpyTU3aLli Ta Develop algorithms for collective navigation,
rpPH - . routing, and conflict-free motion of agents
6e3KOH(IIKTHOro pyXy areHTiB y posx 3 o o
19 within swarms, taking into account
ypaxyBaHHAM obMe)XeHb CepefoBMLLa Ta . .
) environmental and resource constraints.
pecypcis.
IHTerpyesatn MeToAN MALUMHHOIMO HaBYaHHA Ta . .
; . . Integrate machine learning and computer
[1IPH |koMN'l0OTEpPHOro 30py AN4 aHanidy AaHuX i o . .
) . ; vision methods for data analysis and decision
20 |NIATPUMKWN NPUAHATTSA pilleHb Y o .
: - support in intelligent swarm systems.
iHTeNeKTyasIbHUX POMOBUX CUCTEMaX.
OuiHoBaTN eheKTUBHICTb Ta CTINKICTb :
H cp 9 Evaluate the effectiveness and robustness of
PO3p0b6sIEHNX IHTENEKTYaIbHUX PONOBUX . )
l1PH developed intelligent swarm systems under
CUCTEM B CKJIagHMX YMOBaXxX eKcryaTauii Ha . o :
21 complex operating conditions using modern

OCHOBI Cy4YaCHUX MeToAiB iMiTauinHOro
MOOEeNOBaHHA.

simulation modeling methods.
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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
aHanizy HHIMCA, i3 3any4YeHHAM YfeHiB
npohecopCbKo-BMKIaAaLbKOro Ckaaay
Kadeaopwu WwTy4Horo iHTenekTy HHIMCA,
iHcTuTyTiB HAHY, sKi BignoBigaloTb KagpoBuMm
BMMOraMm, BU3Ha4YeHUM JliLeH3inHNMKN yMOBaMU,
3aTBepa)xeHux MNoctaHoBoto KabiHeTy MiHicTpis
YKpaiHu Big 30.12.2015 p. Ne 1187 B YMHHIR
penakuii. JlekTopu, sKi BUKNafaTb Y MexXax
nporpamu, € akTUBHUMW i BUSHAHUMU BHEHUMU;
BOHW NyBNiKylOTb HAYKOBI NpaLi Y BiTYN3HAHUX
Ta 3apybiXKHMX BUAAHHSAX, MalOTb BigNOBioHY
akageMivyHy KBasidikaluito Ta 40oCBig Yy HAayKOBUX
JOCNig>KeHHaX | nefarorivyHin gianbHOCTI.
MpakTU4HO-0OpiEHTOBHUN XapakTep Ol
nepenbayac 3a7y4eHHS 00 BUKNAOAHHS
(axiBUiB BITYN3HAHUX Ta MiXKHapoaHuX IT-
KOMMaHin.

The core teaching staff of the educational
programme consists of academic staff from the
Department of Mathematical Methods of
Systems Analysis of the Educational and
Research Institute for Applied System Analysis
(IASA), with the involvement of faculty members
from the Department of Artificial Intelligence of
IASA and institutes of the National Academy of
Sciences of Ukraine, who meet the staffing
requirements defined by the Licensing
Conditions approved by Resolution of the
Cabinet of Ministers of Ukraine No. 1187 of 30
December 2015, as amended. Lecturers
teaching within the programme are active and
recognized scholars; they publish scientific
works in national and international journals and
possess relevant academic qualifications as well
as experience in research and teaching
activities.

The practice-oriented nature of the educational
programme npegycmaTpusac the involvement
of professionals from national and international
IT companies in teaching.

MaTepianbHO-TexHiYHe 3ab6e3ne4yeHHn / Material-technical support
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MaTepianbHO-TexHi4YHe 3abe3neyeHHs OCBITHbLO-
npodecinHoi Nporpammn Bianosigae
TEXHOJIOM4YHMM BMMOram LLoA0 MaTepiasbHO-
TexHi4YHoro 3abe3ne4vyeHHs OCBITHLOI AiANbHOCTI
y cchepi BULLOT OCBITU AN Apyroro
(MaricTepcbkoro) piBHs BiANOBIAHO 40 BUMOI
HdopaTtka 4 no JlineH3inHux ymos,
3aTBepa)xeHux NoctaHosoo KMY Big
30.12.2015 p. Ne 1187 y 4YMHHIN pepakLii.
HaB4anbHun npouec 3a Ol 34iNCHI0ETLCA B
ayauTopiax Ta nabopaTtopisax, obnagHaHux
Cy4acCHOI0 ayAioBi3yasibHOK anapaTypolo Ta
HeOobXiAHUMUN TeXHIYHMMK 3acobamu.
JNlabopaTopHi 3aHATTA, BUKOHAHHSA KYPCOBUX i
kBaniikauinHoi pobiT NpoBOAATLCH, 30KpeMa,
Ha 6a3i HaB4YanbHO-HayKoBoI nabopaTopii
«EMAM-KII», @ TakKoX i3 BUKOPUCTAHHAM
BUCOKOMPOAYKTUBHOIMO 064MNCI0OBaIbHOI 0
KnacTepa, Wwo 3abesneyye MOXXINBICTb
BUKOHAHHSA PeCypCOEMHUX 3afa4y MOAEIOBaHHS,
aHanizy AaHuX i MalMHHOrO HaBYaHHS.

Ong NigTPUMKKM OCBITHLOI, HAYKOBO-A0CNIAHOT
Ta MPOEKTHOI AianbHOCTI 3000yBayiB
3aNy4a€eTbCA iHOOPMaLINHO-aHANITUYHUIA
cuTyauinHum uentp HHLU “CLUAO-YKpaiHa”, akni
BUKOPUCTOBYETLCA A1 aHaNi3y CKNagHUx
CUCTEeM, NIATPUMKU NPUAHATTSA pilleHb Ta
BigMNpaLloBaHHA CLUeHapiiB yrnpasBaiHHA B yMOBaX
AOVHAMIYHMX | YHaCTKOBO HEBU3HAYE€HUX
cepenosuLy,.

Yci HaBYanbHi NpuMilleHHA MatoTb Wi-Fi
NOKpUTTS; 3400yBayi OCBITU Ta BUKNagadi
MaloTb 6€3KOLITOBHMIA AOCTYN A0
HaykoMeTpu4iHux 6a3 gaHmx Scopus Ta Web of
Science (ona 3apeecTpoBaHMX KOPUCTYBaYiB), a
TaKOX [10 KOBOPKIHIFOBMX NMPOCTOPIB Ta iHWMKX
€JIeMeHTIB Cy4aCHOI OCBITHbOI IHPPACTPYKTYpPK
YyHiBEpCUTeTY.

The material and technical support of the
educational-professional programme complies
with the technological requirements for the
material and technical provision of educational
activities in higher education at the second
(master’s) level, according to the requirements
of Annex 4 to the Licensing Conditions,
approved by the Resolution of the Cabinet of
Ministers of Ukraine No. 1187 dated 30.12.2015,
as amended.

The educational process of the programme is
carried out in classrooms and laboratories
equipped with modern audiovisual equipment
and necessary technical facilities. Laboratory
sessions, as well as the preparation of
coursework and qualification papers, are
conducted at the “EPAM-KPI” Educational and
Research Laboratory, and also make use of a
high-performance computing cluster, which
enables the execution of resource-intensive
tasks in modeling, data analysis, and machine
learning.

To support educational, research, and project
activities of students, an information-analytical
situational center of ESC “WDC-Ukraine” is
involved, which is used for complex system
analysis, decision-making support, and scenario
testing of control in dynamic and partially
uncertain environments.

All educational premises have Wi-Fi coverage.
Students and faculty members have free access
to Scopus and Web of Science databases (for
registered users), as well as coworking spaces
and other elements of the university’s modern
educational infrastructure.

IHcpbopMauiHe Ta HaBYaNbHO-MeTOoAMYHe 3abe3neueHHs / 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
kKadenpwn Ta HHITCA.

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). CTyoeHTn MaloTb
0OCTyn A0 APYKOBaHMX BUAAHb Y HaykoBo-
TexHiyHin 6ibnioTeui im. I'. I. JeHuceHka Kl im.
Irops Cikopcbkoro. MeToan4HUn MaTepian
OHOBJIIOETbCSA Ha MNOCTIMHIN OCHOBI Ta
afanTy€eETbCA A0 Lifier OCBITHLOI Nporpamu.

In accordance with the technological
requirements for educational, methodological
and informational support of educational
activities at the relevant level of HE, approved
by Resolution of the Cabinet of Ministers of
Ukraine dated 12.30.2015 Ne 1187 in the current
version.

Information provision is carried out through the
website of the MMSA department, telegram
channels of the department and the dean's
office, 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
(syllabuses, 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 KPI.
Methodical material is periodically updated and
adapted to the goals of the educational
programme.



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 agreements on academic
mobility and double degree programs.

MixxHapoaHa KpeauTHa MobinbHicTb / International credit mobility

YKnageHi yroan npo Mi>xHapoaHy akageMidyHy
MObBinbHiCcTb (Epa3zmyc+KAL) 3 yHiBepcutTeTamu:
YHiBepcuTeT Mnkonasa 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)
YHiBepcuTeT JloTapuHrii, MiH-HaHCci
(PpaHuy3bka 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)

University of Lorraine, Min-Nancy (French
Republic)

HaB4yaHHA iHO3eMHMX 3800yBayiB BULLLOI OCBiTH /

Study of foreign applicants of higher education

HaB4yaHHS iHO3eMHUX 3006yBadviB BO, ki
onaHoBytoTb Ol 3a NnporpamMamMy Mi>KHapogHOI
aKageMiyHoi MobBiNbHOCTI MOXKe NMPOBOANTUCH
aHrnincbkot abo ykpaiHCbKOK MOBOIO, 3@ YMOBM
BONOAiIHHA 3006yBavyeM MOBOIO HaBYaHHSA Ha
piBHI He HUX4e B2.

Training of foreign higher education graduates
who master the EP under international academic
mobility programs can be conducted in English
or Ukrainian, provided the applicant knows the
language of study at a level not lower than 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
Kpeauris nip,ccp(:/l?(hgaaoro
Koa/Code OcBiTHI kKOMNoOHeHTK nporpam/Components EKTC/ECTS Y ;
: KoHTposto / Final
credits
control form
HOPMATWBHI ocBiTHI koMmnoHeHTU/Required (standard) components
O60B’5A3KOBi KOMMOHEHTW LMKY 3arasbHoi nigrotoBkun/General training cycle
IHTenekTyasibHa BIACHICTb Ta NaTEeHTO3HaBCTBO / . .
3001 Intellectual Property and Patent Science 3.0 3anix / Final test
CTanuin iHHOBaUINHWA PO3BUTOK / . .
3002 Sustainable Innovative Development 2.0 3anix / Final test
MpakKTUYHNI KypC iIHO3eMHOT MOBW ANSA AiNIOBOI KOMYHiKaLii / . .
3003 Foreign Language for Business Communication 3.0 3anix / Final test
Po3pobka cTapTan-npoekTis / . .
3004 Development of Startup Projects 3.0 3anik /[ Final test
Meparorika BMLWOI WKoAN / . .
30 05 Pedagogy of Higher School 2.0 3anik / Final test
0O60B’A3KOBIi KOMMOHEHTW UMKy NpodecinHoi niarotoeku /Professional training cycle
CuctemMu i MeTOAM NIATPUMKN NPUAHATTA pilleHb /
fno o1 Decision support systems and methods 3.0 Exsamen / Exam
MeToaw i TeXHONOrii iIHTeNeKTyasNbHOro aHanisy gaHux / . .
1o 02 Methods and technologies of intelligent data analysis 4.0 3anik / Final test
MalunHHe HaBYaHHA y poroBux cuctemax bBMA / . )
1o 03 Machine Learning in Swarm and Autonomous UAV Systems 4.0 3anik / Final test
Komn'toTepHun 3ip /
10 04 Computer Vision 5.0 Ek3ameH / Exam
KonekTuBHa HaBirauis Ta NpoTOKOAM MapLupyTu3auii poto BIMJIA / . )
o 05 Collective Navigation and Routing Protocols of UAV Swarms 4.0 3anix / Final test
MaluMHHe HaBYaHHSA A1 KOJIEKTUBHOI HaBirauii Ta MaplwpyTm3sauii poto BMJIA.
MixxancumnniHapHa KypcoBa poboTa / . )
o 06 Machine Learning for Collective Navigation and Routing of UAV Swarms. 2.0 3anix / Final test
Interdisciplinary Course Project
nooy |pakmka/ 14.0 3anik / Final test
Practice
BukoHaHHA MaricTepcbkoi gncepTauii /
1o 08 Completion of the Master's Thesis 16.0 3axuct / Defence
BUWBIPKOBI ocBiTHi komnoHeHTW/Elective components
BnbipkoBi KOMMOHEHTW LMKy npodeciiHoi niarotTosku/Professional training cycle
OCBITHIn KOMNOHEHT 1 ®-KaTanory /
18 01 Educational Component 1 from P-Catalogue >0 Ek3samen / Exam
OCBITHIn KOMNOHEHT 2 ®-KaTanory /
18 02 Educational Component 2 from P-Catalogue >0 Ek3samen / Exam
OCBITHin KOMNOHEHT 3 ®-kaTasnory /
18 03 Educational Component 3 from P-Catalogue >0 Ek3samen / Exam
OCBIiTHin KOMNOHEHT 4 ®-kaTasnory / . .
18 04 Educational Component 4 from P-Catalogue 4.0 Sanik / Final test
OCBIiTHin KOMNOHEHT 5 ®-kaTaJsory / . .
18 05 Educational Component 5 from P-Catalogue 4.0 Sanik / Final test
3aranbHui obcar o6oB’a3k0BMX KOMNOHeHTIB / Total volume of the required 67
components:
3aranbHuii obcsar Bubipkosnx KomnoHeHTiB / Total volume of the elective components: 23
O6cAr 0CBITHIX KOMMOHEHTIB, WO 3abe3nevyyoTb 3400yTTA KOMNETEHTHOCTEN
BMW3Ha4YeHMX CTaHAapToM BuLLOi ocBiTK / Total volume of the educational components 67
aimed at acquisition of competencies specified in the Higher Education Standard:
3ATFAJIbHWIA OBCAT OCBITHLOI MPOFPAMU / TOTAL VOLUME OF THE EDUCATIONAL
PROGRAMME 20




20/23

3. CTPYKTYPHO-JIOINYHA CXEMA OCBITHbOI MPOrPAMU / STRUCTURAL-AND-LOGICAL
SCHEME OF THE EDUCATIONAL PROGRAMME

| 1 cemectp || 2 cemectp | | 3 cemecTp |
| 30 03 MNpaKTMYHWI KypC IHO3eMHOI MOBW ANA OINOBOT KOMYHIKaLil |
| 30 01 IHTenekTyanbHa BNACHICTb Ta NaTEHTO3HABCTBO ” 30 04 Po3pobka crapTtan-npoexTie |
| 30 02 Ctanuit IHHOBaLIMHWIA PO3BUTOK ” 30 05 Meparorika BULLOT LIKONKX I
p
MO 03 MalWHHe HaBYaHHA MO 06 MalwwuHHe HaBYaHHA ANA
y poiioBux cuctemax BriA KOnNeKTUBHOI HaBsiraLji Ta
\ MapLupyTu3aLjii poto BII1A.
MixgucumnniHapHa Kypcosa po6oTa
MO 05 KonekTeHa HaBirauisa Ta NpoTOKoNu
MapLupyTu3auii poto Bl
\-
4
MO 01 CucTemm i METOAM MIATPUMKM MO 07 MpakTuka ]
NPUAHATTA piLLieHb
\
s A
MO 02 MeToawu i TexHonorii " "
iHTENeKTyanbHOro aHanisy 4aHnx noos B”"ﬂﬂ%’éﬁa”q?{ L O ]
[ MO 04 Komn'toTepHWIA 3ip
| MB 01 OcBiTHiit KOMMOHeHT 1 d-KaTanory |
| MNB 02 OcgiTHii1 KOMMOHeHT 2 d-KaTtanory |
| 1B 03 OcgiTHI#t koMnoHeHT 3 ®-Katanory |
I MB 04 OcgiTHil KoMnoHeHT 4 $-KaTanory I
| MB 05 OcBiTHiit KOMMOHeHT 5 d-KaTtanory |
1st semester [ 2nd semester [ 3rd semester |

GR 03 Practical Foreign Language Course for Business Communication

[
| GR 01 Intellectual Property and Patenting ” GR 04 Development of Startup Projects

GR 02 Sustainable Innovative Development ” GR 05 Pedagogy of Higher School
( PR 03 Machine Learnir\1}g in Swarm and 3 PR 06 Machine Learning for
Autonomous UAV Systems Collective Navi\9ation and Routing of
\ J UAV Swarms.
r N Interdisciplinary Coursework

PR 05 Collective Navigation and Routing
Protocols of UAV Swarms

PR 01 Decision Support Systems and PR 07 Practice ]
Methods

A

[ PR 08 Completion of the Master’s Thesis j

PR 02 Methods and technologies of
intelligent data analysis

[ PR 04 Computer Vision

PE 01 Educational Component 1 from P-Catalogue

PE 02 Educational Component 2 from P-Catalogue

PE 03 Educational Component 3 from P-Catalogue

PE 04 Educational Component 4 from P-Catalogue

S S —
e e e e

PE 05 Educational Component 5 from P-Catalogue
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4. ®OPMA ATECTALLIi 340B5YBAY4IB BULLLOi OCBITU / THE FORM OF ATTESTATION FOR
DEGREE PURSUERS

ATecTauis 3006yBayiB BULLOT OCBITK 3a OCBITHLO-NPOMECINHOIO NPOrpamMoto «IHTenekTyasbHi
cucTemMu Ta Metoam ynpassiHHA poamMn BIMJIA» cneuianbHoCTi F4 «CuCTEMHUI aHani3 i Hayka npo
OaHi» npoBoANTbLCA Y hopMi NyBNiYHOro 3axnCTy KBanidikauinHoi poboTn Ta 3aBEPLUYETHLCSH
BMAa4elo JOKyMeHTa (Aunsoma) BCTaHOBJIEHOIO 3pa3ka Mpo NPUCYAXKEHHA CTyneHsa MaricTpa 3
MPUCBOEHHAM KBanidikaLil «MaricTp 3 CMCTEMHOro aHani3y Ta HaykKu Npo AaHi».

KBanidikauinHa poboTa noBnHHa nepenbavyaTv po3B'A3aHHSA CKAaLHOI 3a4a4i 4OCAIAHNLBLKOIO
Ta/abo iHHOBaUINHOIo XxapakTepy y cdepi CACTEMHOro aHanisy.

KBanigikauinHa poboTa He MOBUHHa MICTUTU aKaZeMiyHOro nnariaty, panscudikauii, habpukauii.
KBanidikauinHa poboTa nepeBipsaeTbCS Ha naariaT 3rigHo 3 MoNI0)KEHHAM MPOo CUCTEMY
3anobiraHHsa nnariaTy, habpukauii, banbcudgikauii B KMl im. Irops Cikopcbkoro
(https://osvita.kpi.ua/ppszp) Ta nicnsa 3axXMCTy PO3MILLLYETLCA Y BiAKPUTOMY €/IeKTPOHHOMY apXxiBi
HayKOBUX Ta OCBIiTHIX MaTepianiB HaLioHanNbHOro TeXHIYHOro yHisepcuTeTy YKpaiHU «KUIBCbKNIA
MONITEXHIYHUN IHCTUTYT» «ELAKPI» (iIHCTUTYUiNnHMI peno3uTapin) anasa BiAbHOro AoCTyny
(http://ela.kpi.ua).

ATecTauis 34INCHI0ETLCA BiAKPUTO i NybniyHo.

Attestation of of higher education applicants in the educational-professional program “Intelligent
Systems and Methods for Control of UAV Swarms” of the specialty F4 “Systems Analysis and Data
Science” is conducted in the form of a public defense of the qualification work and concludes with
the issuance of a standard document (diploma) confirming the award of the Master’s degree with
the qualification “Master in Systems Analysis and Data Science”.

The qualification work must involve solving a complex research and/or innovative problem in the
field of systems analysis.

The qualification work must not contain academic plagiarism, falsification, or fabrication. It is
checked for plagiarism in accordance with the Regulations on the System for Preventing Plagiarism,
Fabrication, and Falsification at Igor Sikorsky Kyiv Polytechnic Institute (https://osvita.kpi.ua/ppszp)
and, after the defense, is placed in the open electronic archive of scientific and educational
materials of the National Technical University of Ukraine “Igor Sikorsky Kyiv Polytechnic Institute”
— ELAKPI (institutional repository) for free access (http://ela.kpi.ua).

The assessment is conducted openly and publicly.
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5. MATPULA BIANOBIJHOCTI NPOrPAMHUX KOMMNETEHTHOCTEA KOMMOHEHTAM
OCBITHbOI MPOrPAMU / COMPLIANCE MATRIX OF PROGRAMME COMPETENCIES WITH
PROGRAMME COMPONENTS

30 01|30 02|30 03[30 04|30 0510 01|10 02|10 03|10 04|10 05|10 06|10 07|10 08
3Ko01| X X X X X X X X X X X X
3K 02 X
3K03| X X X X X X X X X X X X
3Ko4| X X X X X X X
3K 05 X X X
@K 01 X X X X X X
PK 02 X X X X X
®K 03 X X X
DK 04 X X
®PK 05 X X X
DK 06 X X X X X
®K 07 X X X X X
®PK 08 X X X X X
®K 09| X X
PK 10 X X X X X X X X
PK 11 X
oK 12 X X
PK 13 X X X
PK 14 X X X X X X
PK 15 X X X
PK 16 X X X X X X X
PK 17 X X X X X
PK 18 X X X X X
PK 19 X X X X X
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6. MATPULA 3ABE3NEYEHHA MPOrPAMHUX PE3YJIbTATIB HABYHAHHA BIANOBIAHUMMU

KOMMOHEHTAMU OCBITHbOI MPOrPAMMN / COMPLIANCE MATRIX OF PROGRAMME

LEARNING OUTCOMES WITH PROGRAMME COMPONENTS
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