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1. Ha cprorogHi akryanbHoto € STEM-0CBITa, sIKa 00'eIHye NPUPOIHNYI HAYKU, TEXHIKY, iIHKEHEPIil0 Ta MATEMATHKY,
Ta ii 3HaYeHHs B cy4acHOMYy cBiTi. HagBHicTb BipTyanbHOoro STEM-1eHTpy 3ab6e3nedye JOCTYI [0 SIKiICHUX OCBiTHIX
pecypciB, cripusie pO3BUTKY KPUTUYHOTO MUCJIEHHS], iIHHOBALliIHMX HAaBUYOK, Ta MiAroTOBLi (axiBlliB BUCOKOTO
kiacy. Bipryansauit STEM-11eHTp 3abe3neuye 6e311eKy Ta eKOHOMIIO0 PeCypCiB, OCKIJIBKY yYHi MalOTh MOXJIUBICTh
[IPOBOJATU €KCIIEPUMEHTHU B O6€3MeYHOMY IIM(PPOBOMY cepenoBulli. Takoxk BaXXJIMBOIO IEPEBATOI0 € MOOIIbHICTD
IOCTYIly Ta THYy4YKiCTb BUKOPUCTAHHS, a[I)Ke CTyJI€HTH MOXYTb 3aIMaTHCS HAaBYaHHAM JUCTAHLIMHO, 3 OyIb-SIKOi
TOYKHU CBiTy. PO3BUTOK BipTyanbHoro STEM-11eHTpy clipusie MiBUILEHHIO SKOCTi OCBiTH, POOUTS ii 6isbll
IOCTYIIHOIO Ta €(pEKTUBHOIO, BifI[IOBial0uM Cy4aCHUM BUKJIMKaM i HoTpebam. BoHU BifirpaloTh KJII04OBY POJIb Y
IiATrOTOBL HOBOTrO IOKOJTiHHS axiBIiB, 31aTHUX e(PEeKTUBHO IIPALlOBATH B CYYaCHOMY IIBHUIKO3MiHHOMY CBIiTi.

OO6’'eKTOM OCIIIZPKEHHS € IPOLieC OHTOJIOr YHOTO IpencTasueHHs: STEM-opieHToBaHOro KOHTEHTY. [IpenmeT



IOCJIiIKEHHS — OHTOJIOTiYHI METOAM NIpeCTaBlIeHHs iHpOpMaLiliHO-OCBiTHIX pecypciB popmary STEM. Mera
IOCITiIKeHHs — AucepTaliliHoi poboTu nossirae y peasisatlii mporecis 360py Ta 06pooku iHpopmaliii B
KOMITIOTEPHHUX CUCTEMAX, 1110 3a6€3M1e4yI0Th B3aeMoZ0 y4uHiB 31 STEM-KOHTEHTOM Ha 3acazjaX OHTOJIOTIYHOTO
MogesoBaHHs. Taki npolecy NOBUHHI 3a6e3edyBaTy KOHCOJIigalLiio iHpopMalLiiHuX pecypciB Ta ix
IIPE/CTaBJI€HHS Y TPAHCOUCLUIUTIHAPHOMY BUTJISAI 17151 3a0€3I1€4€HHS B3a€MO/Iii Y4HIB Ta BUATEJIB y HAaBYAJIbHOMY
npoueci. [IpoBeneHi gocigkeHHs 6a3y0ThCs Ha 3arajlbHiil Teopii HayKOBOTro Ii3HAHHS Ta Ha 3acafiax CUCTEMHOCTI,
MHOXMHHOCTI, PEKypPCUBHOI peAyK1iii, roMOoTONiYHUX TUIiB, pedexcii STEM-napaTusis. [17151 po3B’sa3aHHS
IIOCTABJIEHUX 3a/1a4 6YJI0 BUKOPUCTAHO TaKi METOAM: I aHAJIi3y Cy4YaCHUX 3aCO0iB IPECTaBI€HHS HaBYaJIbHUX
MaTepiajiiB B Mepexi — MeToH, CUCTEMOJIOTIYHOI Kiacudikarlii; 111 po3po6KU METO/IiB PO3B'SI3aHHS 33724 — TeOpis
CKJIQJHUX CUCTEM, CUCTEMHUI aHali3, Teopis MHOXUH, Teopis rpadis, JIM61a-4UCIeHHS; 171 popMatidaliii
IIpEeCTaBJICHHS 3HaHb — aJre6po-JIOTiYHUN Ta aKCiIOMaTUYHUI METOAY; AJ1 IPOrpaMHoOi peanidauii iHpopmauiiHoi
TEXHOJIOTIi — 1a6JI0HM IPOEKTYBaHHS Ta 00’'€KTHO-Opi€HTOBAaHNMII aHai3. HaykoBa HOBU3HA: BIieple OyB
PO3pO6JIeHUI Ta 3aCTOCOBaHUM MeXaHi3M cuctemosorizanii STEM-HapaTuBiB; yJOCKOHAJIEHO MOJEJIb
TpaHCAUCLUMILIIHAPHOI arperatiii nis 3a6e3neyeHHs KoHcomiganii STEM-HapaTuBiB SIK TEXHOJIOTYHOI MaTHOopMu
dpopmyBaHHs1 STEM-cepenoBulll; yIOCKOHAIEHO MOHSATTS TPAaHCAUCLUILIIHAPHOTO (POpMaTy HAPaTUBHOTO
IVMICKYPCY, K omepalioHanbHoi matdopmu dopmyBaHHs KoHOirypauii STEM-cepenosuina; Brepiie CTBOPEHO
OHTOJIOTIYHY MOJI€JIb KOHCOJIiIoBaHOi B3aeMoyii 3i STEM-HapaTtuBamuy; Brieplie po3po6eHo miaxiz 36opy Ta
KOHCOJlifalii y OHTOJIOTi4Hii (popMi; Biepiie B CTPYKTypi LUPPOBOro iHGpOopMaliiiHO-OCBITHPOTO CEPEOBUIIA
CTBOPEHO TPAaHCAUCUUIIIIIHAPHY OHTOJIOTIYHY CUCTEMY IOOOPY LOCIIAHULBKUX POOIT K CUCTEMHOI KOMIIOHEHTH
STEM-LIEHTPY; YLOCKOHAJIIEHO KOTHITHABHI CEPBicH, SIKi peasli3yloTh KOHCOJIIALil0 HaBYaJIbHO-IOCIIiIHALBKOI
IisnbHOCTI yuHiB 31 STEM-HapaTuBaMu Ha OCHOBI [iasiory, IKUi peaidyeTbcsl B GopmaTi HapaTUBHOTO THUCKYPCY 3
BaJIilOBAaHUMU NICUXOJIOTIYHUMH ONUTYBaJIbHUKAaMU. [IpakTUYHe 3Ha4€HHS IUCEPTALiHOTO NOCTiIKEHHS:
po3po6iieHO IporpamMHui 3aci6 360py Ta arperatiii ingpopmatiii nos’sisanoi 3i STEM Big, ¢axiBLiB y BinnoBiaHil
rasnysi, ii noganpmoi cucremarusauii Ta KOHcoJligaLii y OHTOJIOTuHIN (popMi; po3pobiieHo 3aci6 iHpopmaLiitHoi
B3aeMozii mporpamHoro 3acoby 36opy Ta arperauii inpopmarii nos’s3anoi 3i STEM Ta iHTepripeTaTropa OHTOJIOTIN
D715l TIO[laJIbIIo]l cUCTeMaTr3allii Ta KOHcoJligalii y OHTOJIOTiuHIN HopMi; po3pobJIeHO iHTEepaKTUBHUI KOTHITUBHUM
ONUTYBAJIbHUK YYHIB 3 METOIO 3abe3nedeHHs fooopy STEM-npoekTiB iHouBiAyani3oBaHux Iif iHTepecu y4HiB;
po3pobieno cuctemy STEM-0pieHTOBaHMX OHTOJIOTIYHUX 3aCTOCYHKIB 37IJaTHUX 326€311e9yBaTH peai3aliio OCBiTH
3a STEM-nigxonmom. [lucepTaniitHi JOCTiIKeHHS BUKOPUCTOBYIOTHCS 117151 3a6€e311e4eHHs B3a€EMOii yUHIB Ta

BYMTEJIIB Y HABYaJIbLHOMY IIPOLIECI.

2. Today, STEM education, which combines natural sciences, technology, engineering and mathematics, and its
importance in the modern world are relevant. The presence of a virtual STEM center provides access to quality
educational resources, promotes the development of critical thinking, innovative skills, and the training of high-
class specialists. The virtual STEM center ensures safety and saves resources, as students have the opportunity to
conduct experiments in a safe digital environment. Mobility of access and flexibility of use is also an important
advantage, because students can study remotely from anywhere in the world. The development of the virtual
STEM center contributes to the improvement of the quality of education, makes it more accessible and effective,
meeting modern challenges and needs. They play a key role in training a new generation of specialists capable of
working effectively in today's fast-changing world. The object of research is the process of ontological
presentation of STEM-oriented content. The subject of the research is ontological methods of presenting
informational and educational resources in the STEM format. The purpose of the research - dissertation work is to
implement the processes of information collection and processing in computer systems that ensure the
interaction of students with STEM content on the basis of ontological modeling. Such processes should ensure the
consolidation of information resources and their presentation in a transdisciplinary form to ensure the interaction
of students and teachers in the educational process. The conducted research is based on the general theory of
scientific knowledge and on the principles of systematicity, multiplicity, recursive reduction, homotopy types,
reflection of STEM-narratives. The following methods were used to solve the tasks: to analyze modern means of



presenting educational materials in the network - the method of systemological classification; for the development
of problem solving methods - theory of complex systems, system analysis, set theory, graph theory, lambda
calculus; for the formalization of knowledge presentation - algebraic-logical and axiomatic methods; for software
implementation of information technology - design templates and object-oriented analysis. Scientific novelty: the
systemization mechanism of STEM narratives was developed and applied for the first time; the model of
transdisciplinary aggregation has been improved to ensure the consolidation of STEM narratives as a technological
platform for the formation of STEM environments; the concept of the transdisciplinary format of the narrative
discourse as an operational platform for forming the configuration of the STEM environment has been improved,;
an ontological model of consolidated interaction with STEM-narratives was created for the first time; the
approach of collecting and aggregating information related to STEM from specialists in the relevant field, its
further systematization and consolidation in an ontological form was developed for the first time; for the first time
in the structure of the digital information and educational environment, a transdisciplinary ontological system for
the selection of research works was created as a system component of the STEM center; improved cognitive
services that implement the consolidation of students' educational and research activities with STEM-narratives
based on dialogue, which is implemented in the format of narrative discourse with validated psychological
questionnaires. The practical significance of the dissertation research: a software tool for collecting and
aggregating information related to STEM from specialists in the relevant field, its further systematization and
consolidation in an ontological form has been developed; a tool for information interaction of a software tool for
collecting and aggregating STEM-related information and an ontology interpreter was developed for further
systematization and consolidation in an ontological form; an interactive cognitive questionnaire of students was
developed in order to ensure the selection of STEM projects individualized to the interests of students; developed
a system of STEM-oriented ontological applications capable of ensuring the implementation of education
according to the STEM approach. Dissertation studies are used to ensure the interaction of students and teachers
in the educational process.
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JoparkoBa iHdpopmamuist:

IloBHE HaliIMEHYBaHHS IOPUAHNYHOI 0CO0M: Hauionansuuii yHiBepcurert "JIbBiBCbKA MOJITEXHIKA"
Kopg 3a €IPIIOY: 02071010

Micue3HaxoaKeHHS: ByJ. CrenaHa Bangepu, 6yz. 12, JIbBis, 79013, Ykpaina

dopma BracHOCTI: JlepxaBHa

Coepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:

Penensentu

BsacHe IIpizBuie Im'sa ITo-6aThKOBI:
1. TepentbeB Onekcangp MukosnainoBud

2. Oleksandr M. Terentiev



KBasigikanis: n. 1. u., mou., 05.13.06

InenTudikarop ORCID ID: 0000-0002-4288-1753

JoparkoBa iHdpopmamnist:

IloBHe HaiMEeHYBaHHSI IOPHUAHUYHOI OCOOH: [HCTUTYT TesleKOMyHiKawii i r106a1bHOTO iHbOpPMaLiitHOTO

IPOCTOPY

Kopg 3a €IPIIOY: 26022051

Micue3Haxoa KeHHS: YoKo0BCKUi 6ybBap, 6ya. 13, Kuis, 03186, Ykpaina

dopma ByacHOCTI: [lepxkasna

Cdepa ynpaBiiHHSA: HaujoHasbHa akajieMis HayK YKpaiHu

InenTudikarop ROR:

VIII. 3aKkJIl04Hi BiZoMOCTi
ByacHe IlpizBuie Im's ITo-6aTbKOBI
TOJIOBH paju

BiiacHe IIpi3Buie Im'sa ITo-6aTbKOBI
rOJIOBYIOYOTO Ha 3aciJaHHi
BignoBigasibHUI 3a MiATOTOBKY

00JIiIKOBHX JOKYMEHTIB

Peectparop

KepiBHuk Bigginy YKpIHTEI, mo €
BiZIOBiZaJIbHUM 32 peeCcTpallilo HayKOBOIi

OisiIBHOCTI

Kormiiika Oner BaneHTUHOBUY

Kominka Osier BaneHTUHOBUY

[llanoBanos Bikrop bopucosuy

VKpIHTEI

[Opuenko TersiHa AHaToJiiBHA



