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1. TocnmigpKeHHs IPUCBIYEHE TEOPETUYHOMY OOI'DYHTYBAHHIO Ta IIPAKTUYHIN peaisalii MeTOJUYHKUX OCHOB
3aCTOCYBaHHS aJAITUBHUX CMCTEM HaBUaHHS y MiAroToBLi Mai6yTHiX IT-¢axiBLiB B ymoBax 1udpoBoi
TpaHc@opmaliii ocBiTU. AKTyasIbHICTh pOOOTH 3yMOBJIeHA CTPIMKUM PO3BUTKOM iHPOpMaliliHO-KOMYyHIKaLiltHUX
TEXHOJIOTi}, 3pOCTaHHIM NIOTPebU B IIepCOHAi3allii HaBYaJIbHOIO IIPOLECY Ta MifBUIIEHHSIM BUMOT 10 NpodeciiiHoi
KOoMIeTeHTHOCTI IT-cnenianicTiB. Y po60Ti 3[1iiCHEHO KOMIIJIEKCHUI aHali3 MOHATINHO-KaTeropiaJbHOTO anapary
aJanTHBHOIO HaBYaHHS. PO3ME’KOBaHO MOHSTTS aIallTUBHOTO, IEPCOHATI30BaHOT0, AU epeHIilioBaHOTrO Ta
IHIMBiNyali30BaHOrO HaBYaHHS. ALIANITMBHA CUCTEMA HAaBYaHHS BU3HAYAETLCH SIK iIHTEJIEKTyaIbHE OCBITHE
cepenioBulIle, 10 Ha OCHOBI aHaJli3y JaHUX NPO OisJIbHICT 37100yBaya OCBiTA aBTOMATU4YHO KOPUTYE 3MICT i
MIOCJILOBHICTh HABYAJIBHOTO MaTepialy BifIIOBIIHO [0 MO0 iHAMBINYyaJIbHUX XapaKTEPUCTUK. Bu3HayeHO

apXiTeKTypy afallTUBHOI CUCTEMH, SIKA BKJIIOYA€E MOJIEJIb CTYLEHTa, MOJeJIb IIPeAMEeTHOI 06J1aCTi, MOZesIb aarnTarlii



Ta iHTepdeiic KopucTtyBaya. ONKMCAHO KJIIOYOBI AITOPUTMIYHI Iifgxonu, 30Kkpema baiieciBcbke Ta rinboke
BiZICTe>XXeHHS 3HaHb, METOIM MiTKPIIJII0BAaJIbHOTO HAaBYaHHS Ta KoJslabopaTuBHOI ¢inbTpauii. TeopeTuyHy OCHOBY
CTaHOBJISITb KOHCTPYKTMBICTCBKI MiIXOAM, TEOPis KOTHITUBHOIO HABAHTAKEHHS, MAalICTEPHE HABYaHHS Ta
METaKOTHITUBHi cTparerii. PO3p0o6sieHO CTPYKTYpHO-(YHKIiOHAIbHY MOJI€JIb 3aCTOCYBaHHS aJalITUBHUX CUCTEM Y
niprorosui IT-¢daxiBiB, sika BKIIOYAE LiJTbOBUI, 3MiCTOBO-METOOUYHUI, TEXHOJIOTIYHNUM, AiarHOCTUYHU i
pe3yJbTaTUBHUI KOMIIOHEHTH. [TpakTiyHa peasnizauis 31iliCHeHa y BUIJISIi aBTOPChKOI BEOOPiEHTOBAHOI CUCTEMU,
no6y;0BaHOi 3 BUKOPUCTAHHSIM Cy4acHUX TexHoJoril (FastAPI, React.js, PostgreSQL, pgvector) Ta iHTerpoBaHoi 3
cepsicamu Google Classroom i BeJIMKMMY MOBHAMU MOJIEJISIMU [1JIs1 FeHepallii IepCOHali30BaHUX IMiKa30K.
MDyHKLiOHAJIbHI MOKIIMBOCTI CICTEMH OXOIIIOIOTh MOJIEJIIOBAaHHS CTYIEHTA, ajaliTUBHE OL[iHIOBAaHHS, YIIPaBJIiHHS
HaBYaJIbHUM KOHTEHTOM, MOHITOPUHT [IPOTPeCy Ta reHepalliio iHAuBifayani3oBaHOro 3BOPOTHOTO 3B'SI13KY.
3anpornoHOBaHO METOAMKY iHTerpallii alalTUBHUX CUCTEM Y BUKJIQJAHHS JUCLUILIIH IPOrPaMyBaHHS Ta
Be6AM3aliHy, a TAKOX IMiIrOTOBKY CTYHEHTIB i BUKJIaTaydiB 40 epEeKTUBHOI pO6OTY B aJAIITUBHOMY CEPEIOBUIL.
EdexTuBHICTh METOAUKY ITiNITBEP/I’KEHO eKCIIePUMEHTaIbHO. BCTaHOBIEHO minBuUIeHHS PiBHS C(DOPMOBAHOCTI
KOTHITUBHMUX, ON€paliliHUuX, MOTUBALIMHUX i pe(JIEKCUBHUX KOMIIOHEHTIB KOMIIETEHTHOCTI CTYJI€HTiB IIOPiBHSIHO 3
TpagULiHUMU MiAX0JaMU HaBYaHHS. HayKoBa HOBM3HA NOJIArae y po3po0Li LiliCHOI METOAOJIOTII 3aCTOCYBaHHS
aJanTUBHUX cUcTeM Y minrorosui IT-¢axiBLiB, yToYHeHHi 6a30BUX [IOHATH Ta OOIPYHTYBaHHI KpUTEPIiB Binbopy
BiITIOBiHUX Te€XHOJIOTiH. [IpakTUyHe 3HaueHHs pOOOTH IOJISITA€E Y MOKJIMBOCTI BIIPOBAIKEHHS PO3pO6JI€HOI
CHACTEMU Ta METOJVKHY y 3aKJIa/Iax BUILIOI OCBiTU. BUCHOBKU. AaNTUBHI CUCTEMU HaBYaHHS € €(DEKTUBHUM
iHCTpyMEHTOM MepcoHanizallii OCBITHLOTO MPOLECY Ta MifIBULIEHHS AKOCTI MifiroToBku IT-daxisuis. Ix inTerparis
CIIpYisie PO3BUTKY iHJIMBIiNyaJIbHUX OCBITHIX TPaeKTOpil, aBToMaTu3allii oLiHI0BaHHS Ta (POPMYBaHHIO Cy4acHUX

1M (PPOBUX KOMIIETEHTHOCTE.

2. The study focuses on the theoretical substantiation and practical implementation of methodological foundations
for applying adaptive learning systems (ALS) in the training of future IT specialists within the context of digital
transformation in education. The relevance of the research is driven by the rapid development of information and
communication technologies, the growing need for personalized learning, and increased labor market demands for
highly qualified IT professionals. A comprehensive analysis of the conceptual framework of adaptive learning was
conducted. The study differentiates between adaptive, personalized, differentiated, and individualized learning. An
adaptive learning system is defined as an intelligent educational environment that automatically adjusts learning
content and sequence based on continuous analysis of learner data, ensuring alignment with individual needs and
abilities. The architecture of ALS is defined through four core components: the learner model, domain model,
adaptation model, and user interface. Key algorithmic approaches are described, including Bayesian Knowledge
Tracing, Deep Knowledge Tracing, reinforcement learning, and collaborative filtering. Theoretical foundations
include constructivism, cognitive load theory, mastery learning, and metacognitive strategies. A structural-
functional model for integrating adaptive systems into IT education was developed, consisting of target, content-
methodological, technological, diagnostic, and result-oriented components. The practical implementation is
represented by an original web-based system built using modern technologies (FastAPI, React.js, PostgreSQL,
pgvector) and integrated with Google Classroom and large language models for generating personalized feedback.
The system supports student modeling, adaptive assessment, content management, progress tracking, and
personalized feedback generation. A methodology for integrating ALS into teaching programming and web design
disciplines is proposed, along with strategies for preparing both students and instructors for effective use of
adaptive environments. The effectiveness of the proposed methodology was experimentally validated. The results
demonstrate a significant improvement in cognitive, operational, motivational, and reflective competencies of
students compared to traditional teaching methods. The scientific novelty lies in the development of a
comprehensive methodology for ALS implementation in IT education, refinement of key concepts, and justification
of selection criteria for adaptive technologies. The practical significance is reflected in the potential for real-world
implementation in higher education institutions. Conclusions. Adaptive learning systems represent an effective
tool for personalizing the educational process and improving the quality of IT specialist training. Their integration
enhances individualized learning trajectories, automates assessment processes, and supports the development of



modern digital competencies.
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