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Pedepar/anoTamis:

1. Y puceprauiiiHiil po60Ti PO3IJIIHYTO HAYKOBO-TIPAKTUYHE 3aBJJAHHY, SIKE MOJISITa€ y MiABUILEHHI e(DEKTUBHOCTI Ta
SKOCTi IMCTaHLITHOTO HaBYaHHS LIIJISIXOM PO3POOKHU Ta BIIPOBAJI)KEHHSI MOJleJIEN i METOZIB afallTUBHOTO
yIPaBJliHHS KOHTEHTOM B iHpOpMaLiliHO-0CBiTHIX cucTemax. JJociiKeHHs 6a3yeThCsl Ha BUKOPUCTaHHI METOiB
iHTeJIeKTya/IbHOTO aHaJi3y JaHuX AJ1s1 JUHAaMiYHOTO (POPMYBaHHS iHIUBIAyaIbHUX TPAEKTOPiil HABYaHHS, 110
BPaxXOBYIOTb KOTHITUBHi OCOOJIMBOCTI Ta IOTOYHI pe3yJIbTaTy 3400yBadiB OCBiTU. HayKoBi pe3ysbTaTy OLEP>KaHo B
Mexax BukoHaHHsl HIIP HanioHaspHOro QpoHAY NOCinKeHb YKpaiHu om0 mifBumeHHs 6e3rneky Ta epeKTUBHOCTI
VIPaBJliHHS 00'€KTaMU 3aJ1i3HUYHOrO TpaHCIIOPTY. [IpoaHasnizoBaHO Ta CUCTEMATU30BaHO Cy4acHi TEOPETUKO-
TEXHOJIOTIYHI NiAX0a1 40 NoOyI0BY aallTUBHUX OCBITHIX cucTeM. PopmaizoBaHo Npo6ieMy alallTUBHOCTI B
yMOBax iHpopMaLiliHOI HEBU3HAYEHOCTi XapaKTePUCTUK KOPUCTYBAYa, 0 JO3BOJINIIO OO PYHTYBaTU HEOOXiHICTh

Iepexojly Bif JIHIMHUX L0 THYYKUX JIIOAMHOLLEHTPOBAHUX aJITOPUTMIB yIIpaBiliHHS KOHTEHTOM. Po3pobiieHo



KOMILJIEKC MaTeMaTUYHUX MOJeJIeN, 0 BKIIIOYAE iHTe/IeKTyalbHy MOJeJIb KOPUCTyBaua Ha 6a3i 6aeCiBCbKUX
MepeX, OHTOJIOTIYHY MOZEJb [IpeIMeTHOi 0671acTi Ta 6araTOKpUTepiaJbHy MOAE/ b ONITUMAJIPHOTO KepyBaHHsL. Le
I03BOJINJIO (pOpMali3yBaTy NpoLiec BUOOPY HaBYaJIbHUX O0'€KTIB SIK 33724y ONTMMIi3allii 32 mapameTpaMu «4ac —
CKJIA[IHICTb — Pe3yJIbTaT». 3allpONIOHOBAHO METOJY Ta AJIFTOPAUTMU aJaMTallii, 30KpeMa aJrOpUTM AUHAMIYHOI
no6y10BY iHIMBiAyaNbHOI TPaeKTOPii HA OCHOBI rpadOBUX MOZEJEN Ta METO], KOPEKLi [1JIaHy 3a pe3yJbTaTaMu
TecTyBaHHs. OOI'PYHTOBAHO peasiizallilo iHTesIeKTyaJlbHOI peKOMeHaliliHO nTiicucTeMu B Meskax MiKpocepBiCHOI
apxiTeKTypy, 10 3abe3nedye MaclITaboBaHiCTh cucTeMu. HaykoBa HOBU3HA OTPUMAaHUX PE3YJIbTATIB I10JIrae y
BUPIilLIeHH] 3aBJjaHHS IMHAMIYHOTO KEPYBAHHSI TPAEKTOPi€I0 HABYAHHS B YMOBAaX HEBU3HAUEHOCT] MIISIXOM
CTBOPEHHS KOMIIJIEKCHOTO MaTEMAaTUYHOTO Ta AJITOPUTMIYHOTO 3a6e3nedeHHs. Briepiie po3po61eHO KOMIJIEKCHY
MaTeMaTU4HYy MOJieJb aJalITUBHOI'O KEPYBaHHS MIPOLIeCOM HaBYaHHS, s1ka 6a3yeTbCsl Ha iHTerpallii 6aeciBCbkux
MEPEX JJ1s1 OLiHIOBAHHS KOTHITUBHOTO NMPOoQisio 3000yBavya Ta OHTOJIOTIYHOrO MiAX0Ly AJ1s1 CTPYKTypU3aLlii
KOHTeHTY. Lle 1o3Bomio ¢popmanizyBaty BU6ip HaBYaJIbHUX OO'€KTIB K 6araTOKpUTEpiajibHy 3a1a4y ONTUMi3allii,
BPaxOBYIOYM CKJIQ[IHICTh MaTepiajy Ta piBEHb KOMIIETEHTHOCTI KOPUCTYBayda. Y JOCKOHAJIIEHO aJITOPUTM JUHAMIYHO]
11o6yJ0BY iHIMBiyalbHOI TPAEKTOPii HABYaHHS Ha OCHOBI rpapoBUX MOJEJIEH, IKUI peaiidye afalTUBHE
yIIPaBJIiHHS MIJIIXOM aBTOMATU30BaHOI KOPEKLIii KOMIIOHEHTIB HaBYaJIbHOTO IJIAHY B peaIbHOMY Yaci.
YIoCKOHasIeHO MeTOo, IMHaMiYHOI KOpeKLii iHIMBifyaJbHOTO IJIaHy Ha IIPUHIMIIaX KOMOIHYBaHHS KOJIab00PaTUBHO]
dinpTpalii Ta iHTeJeKTyaIbHOrO aHali3y JaHUX, O MifBUILy€e PeIeBaHTHICTb JOIIOMIXKHUX pecypciB. lictanu
MOJIaJIbIIIOrO PO3BUTKY METO/Y aANITUBHOTO YIIPABJIiHHS KOHTEHTOM, 110 BPaXOBYIOTb BUCOKUI CTYIiHb
HEBU3HAYEHOCTI XapaKTePUCTUK KOPUCTYBAYa, 0 JO3BOJIUJIO YTOYHUTYU BUMOTH 10 THYYKOCTi apXiTeKTypy CUCTEM
HaBYaHHS 4J1s MigroToBKy $axiBlLiB TPaHCIOPTHOI ranysi. [IpakTuyHe 3HaUeHHs1 OTPUMAHUX Pe3yJIbTaTiB II0JISIrae y
CTBOPEHHI apXiTeKTypH Ta IPOrpaMHOro KOMILIEKCY Ha 6a3i MiKpocepBiCHOI apxiTeKTypH, 10 3abe3neuye
aBTOMATHM3allil0 IEPCOHAJII30BAaHOTr0 HaBYaHHS. PO3p06I€HO iIHCTPYyMEHTApill 1711 CEMAaHTUYHOTO CTPYKTYPYBaHHS
KOHTEHTY 3a JJOIIOMOT0I0 OHTOJIOTIH Ta MOJyJIi IiarHOCTHUKY 3HaHb Ha OCHOBI 6a€CiBCbKUX MepesK. BripoBamkeHHs
PO3p06JIEHUX MOJYJIiB NialrHOCTUKYM Ha OCHOBI 62€CIBCbKUX MEPEXK [103BOJIsS€ 3HU3UTU KOTHITUBHE HAaBaHTAXKEHHS
Ha CTYZEHTIB Ta NiABUILMTHU PiBEHb YCHILIHOCTI (B cepelHbOMY Ha 17%) i MIBUIKICTb 3aCBOEHHS MaTepiany (Ha 26%).
3anpornoHoBaHi pilleHHs € iHBapiaHTHUMU 10 TIPEAMEeTHOI 06J1acTi, 110 POOUTH iX IPUAATHUMHU 111 BUKOPUCTaHHS
4K y 3aKJIaflaX BUIILOi OCBITH, TaK i B KOPIIOPAaTUBHOMY CEKTOPi. Pe3ysibTaTty JoCiiIpKeHHS BIIPOBAIKEHO B OCBITHIN
npouec HaByanbHO-HayKoBoro KuiBchbKoro iHCTUTYTY 3asi3HMYHOrO TpaHcnopty HTY, psay ¢paxoBux Kosenxis, a
TakoX y mismbHicTb KI1 «KuiBcbknit metponosniten» ta [AT «KE3 «Tpanccurnan». Kimodosi cioBa: iHGopMaliiiHi
TEXHOJIOTi1, @ poBi3arlis, 3akyiaj BUIOi 0CBiTH, iHDOPMAaI[iIiHO-OCBITHS CUCTEMA, MUCTAHIIiIHA OCBiTa, 3MilIaHe
HaBYaHHS, SKiCTb OCBITHBOTO IIpOLieCy, 6aleCiBCbKi METOY, alalITUBHE YIIPAaBJIiHHS, MOZEJIIOBAHHS, KOHTEHT-
aHaJli3, TyYHUI iHTEJIEeKT, OHJIAalH-KypC, MiArOTOBKA (axiBLIiB.

2. The dissertation work considers the scientific and practical task of increasing the efficiency and quality of
distance learning by developing and implementing models and methods of adaptive content management in
information and educational systems. The research is based on the use of methods of intelligent data analysis for
the dynamic formation of individual learning trajectories that take into account the cognitive characteristics and
current results of students. The scientific results were obtained within the framework of the implementation of
the National Research Foundation of Ukraine's research project on improving the safety and efficiency of railway
transport facility management. Modern theoretical and technological approaches to building adaptive educational
systems have been analyzed and systematized. The problem of adaptability in conditions of information
uncertainty of user characteristics has been formalized, which has allowed to justify the need to transition from
linear to flexible human-centered content management algorithms. A set of mathematical models has been
developed, which includes an intelligent user model based on Bayesian networks, an ontological model of the
subject area, and a multi-criteria optimal control model. This has allowed to formalize the process of selecting
educational objects as an optimization problem according to the parameters "time - complexity - result". Methods
and algorithms of adaptation have been proposed, in particular, an algorithm for dynamically building an individual
trajectory based on graph models and a method for correcting the plan based on testing results. The

implementation of an intelligent recommendation subsystem within the microservice architecture, which ensures



the scalability of the system, is justified. The scientific novelty of the results obtained lies in solving the problem of
dynamic learning trajectory management under conditions of uncertainty by creating a comprehensive
mathematical and algorithmic support. For the first time, a complex mathematical model of adaptive learning
process management was developed, which is based on the integration of Bayesian networks for assessing the
cognitive profile of the applicant and an ontological approach for structuring content. This allowed formalizing the
selection of educational objects as a multi-criteria optimization problem, taking into account the complexity of the
material and the level of user competence. The algorithm for dynamically constructing an individual learning
trajectory based on graph models was improved, which implements adaptive management through automated
correction of curriculum components in real time. The method for dynamically correcting an individual plan was
improved based on the principles of combining collaborative filtering and intelligent data analysis, which increases
the relevance of auxiliary resources. Methods for adaptive content management were further developed, taking
into account a high degree of uncertainty in user characteristics, which allowed specifying the requirements for
the flexibility of the architecture of learning systems for training specialists in the transport industry. The practical
significance of the results obtained lies in the creation of an architecture and a software complex based on
microservice architecture, which provides automation of personalized learning. A toolkit for semantic structuring
of content using ontologies and a knowledge diagnostics module based on Bayesian networks has been developed.
The implementation of the developed diagnostics modules based on Bayesian networks allows to reduce the
cognitive load on students and increase the level of success (on average by 17%) and the speed of assimilation of
the material (by 26%). The proposed solutions are invariant to the subject area, which makes them suitable for use
both in higher education institutions and in the corporate sector. The results of the study have been implemented
in the educational process of the Kyiv Educational and Scientific Institute of Railway Transport of the National
Technical University, a number of professional colleges, as well as in the activities of the Kyiv Metro Enterprise and
PJSC KEZ Transsignal. Keywords: information technology, digitalization, higher education institution, information
and educational system, distance education, blended learning, quality of the educational process, Bayesian
methods, adaptive management, modeling, content analysis, artificial intelligence, online course, specialist
training.
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rOJIOBYIOYOrO Ha 3acCimaHHi

BigmoBizasibHUH 32 MiATOTOBKY IBanymko Osekcannp Mukonanosny
00JIiIKOBHX JOKYMEHTIB

PeeCTpaTop FOpuenko TetsiHa AHaToJiiBHA

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiJIIOBiZaJIbHUM 3a peE:CTpaI.lilO HayKOBO'l' Opuenko TersiHa AHaToJIiBHA

OisIIBHOCTI




