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Pedepar:

1. O6’eKTOM OCIIIPKEHHS € TIPoLieC ONTHUMI3allil TapaMeTpiB TEKCTOBUX Ta rpadiyHMX 06'eKTiB y 6araTopiBHEBUX
CHCTEMax 3 HEBU3HAYEHICTIO. [IpenmeT JoCiiIKeHHd — iHTeJIeKTyalbHa TEXHOJIOTiS ONTUMi3allii mapaMeTpiB
TEKCTOBUX Ta IrpadiuHuX 06'eKTiB y 6araTopiBHEBUX CUCTEMAX 3 HEBU3HAYEHICTIO. MeTOol0 nucepTaliiiHoi poboTu €
361/IbIIE€HHS IBUAKOCTI IPOEKTYBAHHS T MiIBUIIEHHS SKOCTi TEKCTOBUX Ta rpadidyHUX 00'€KTiB y 6araTopiBHEBUX
6araTo3B’sI3HUX CUCTEMAaX 3 HEBU3HAYEHICTIO, 3 ypaxyBaHHSIM IA0JIOHIB i BUMOT, IIJISIXOM CTBOPEHHS
iHTesexTyanbHOI iHpopMaLifiHOI TexHOJIOril onTUMI3allii mapameTpiB LUX 06’eKTiB. MeTO M AOCIIIPKEHHS: aHali3

IIpeMeTHOI 00J1aCTi, OIJISLH, iICHYIOYMX JOCIiIKEHb Ta PE3YJbTaTiB iHIINX JOCIiOHUKIB, TOOYyI0Ba MAaTEMAaTUYHUX



MogeJiell, 3aCTOCYBaHHSI KOMITIOTEPHOTO MOZEJIIOBAHHS Ta IPOEKTYBAHHS iHTEJIEKTYaIbHOI TEXHOJIOTi onTuMisariii
IapaMeTpiB TEKCTOBUX Ta rpadivHuX 00'eKTiB y 6araTopiBHeBUX cucTeMax. [lucepraliiiHa po60Ta BUKOHYBalaCh y
MeXax HaykoBo-gociinHoi pobotu (HIP) kadpenpu CAIT 28-K7 «InpopmariiiiHi TexHoiorii Ta cuctemu
MOHITOPUHTY, MOJIE€JIIOBAHHS Ta CUCTEMHOTO iHTEJIEKTyaJIbHOTO aHaJIi3y 1 ONTUMI3alil [aHUX Y CKJIAHUX 00'€KTax»
npotsirom 2021-2023 pp. Ha 3amoBneHHd MOH Ykpainu ta — y mexxax HJIP xapenpu CAIT 28-K8 «CucteMHui
aHaJli3 Ta CTBOpeHHS iHpOpMaLiiHUX CUCTEM I iHTeIeKTyalbHUX TEXHOJIOTi IPOLeCiB y CKIaAHUX 00'€KTax»
npotsirom 2024-2025 pp. Ha 3amoBsieHHst MOH Vkpainu. PesysbraTy Ta ix HoBu3Ha: 1. Briepiue a1 6araTopiBHEBUX
6arato3p’s13HUX iHPOPMALIIHNAX CUCTEM, 3IaTHUX 10 OOPOOJIEHHS JaHUX Ha Pi3HUX PiBHSAX IPOCTOPOBO] AeTatisallii,
3aMPONIOHOBAHO METOJ, MaKCUMi3allii TOMOJIOTIYHOI CIIOCTEPEKYBAHOCTI MOZEJEN, SIKUH L03BOJII€ IPUCKOPUTH
IIPOEKTYBaHHSI ITIOBHICTIO TOIIOJIOTIYHO CIIOCTEPEXYBAHUX CUCTEM 111 PO3B’sI3aHHS 33/1a4 MOJIEe/IIOBaHHS CLieHapiiB
Ta HiATPUMKU NPUMHATTS pPillleHb 3 BUKOPUCTAHHSIM LIUX CUCTEM. MeToz Moxe O6yTH 3aCTOCOBAaHUM i 10
6araTopiBHeBOi iHpOpMaLIiliHOI cucTeMHu, IaHi KOl He NPUB’A3aHi B 4aci. 2. YI0CKOHANIEHO METO], iHTeIeKTyaJIbHOi
onTUMi3zallii TeMIIOpaJIbHOI YIIOPSIKOBAaHOCTI TEKCTOBUX O0'€KTIB, 32 paXyHOK HOBOTO KPUTEPIiI0 TEMIIOPAJIbHO]
CIIPSIMOBAHOCTI, IKUI 103BOJIsie cPOPMYyBaTU PEKOMeHALl AJ1s1 pi3HOro piBHS iepapxii HUX TEKCTOBUX O0'€KTIB, 1110,
B LIiJIOMY, 103BOJIUTb IPULIBUIINTY IPOEKTYBAHHS Ta SIKICTb LIMX 00'€KTiB. Hanpukazg, 1j1st OCBITHIX Mporpam
METO]I, JO3BOJISIE LIBUAKO ONTUMI3yBaTH TEMIIOPAJIbHY YIIOPSIKOBaHICTh B3a€EMOIIOB'I3aHUX 0OOB'SI3KOBUX OCBITHIX
KOMIIOHEHTIB Ha OCHOBI yIIOPSAKYBaHHY iX 3MiCTOBAX MOAYJIB i TeM. 3. JlicTaB MOJaNbIIMNA PO3BUTOK METO],
MaKeTyBaHHs rpa@iyHUX i TEKCTOBUX €JIEMEHTIB Ha rpadivHuX 06’eKTax (adill, mocTepiB TOILO) sIK 6araTopiBHEBUX
CHCTEMAX, KW Ha OCHOBI [1IEPEATPEHOBAHOI IHTEJIEKTYaIbHOI MOIEJIi Ta YaCTMHU 33JJaHUX [IapaMeTpiB, BU3HA4Yae
ONTUMAaJIbHi 3HaU€HHS {HIIMX IIapaMeTpiB, 10 OJHOYACHO MiIBUILYE SIKICTb LIMX 00'€KTIB Ta CKOPOUYe 4yac Ha ixX
IIPOEKTYBaHHs. 4. Briepiie po3po6JieHo iHTeIeKTyanbHy iHpOopMaLiliHy TEXHOJIOTII0 ONTUMI3alii napaMeTpis
TEKCTOBUX Ta rpadiuHMX 00’eKTiB y 6araTOpiBHEBUX CUCTEMAaX Pi3HUX NPEIMETHUX 00J1aCTeil, TAKUX SIK
MakeTyBaHHS adill, BIOPSIKYBaHHS CTPYKTYPHO-JIOTIYHUX CXEM OCBITHIX IIpOrpam Ta MPOEKTyBaHHS
0araTopiBHEBUX TOIOJIOTYHO-CIIOCTEPEXXYBAaHUX iHPOpMaLiMHUX aHATITUYHUX CUCTEM, SIKa, 33 PaXyHOK
MyJIbTUMOJIAJIBHOTO Migxony fo ¢dopmarisallii mapaMmeTpiB iepapxiuHo CTPyKTypoBaHoOi iHpopMallii Ipo 1i 06'eKTu y
6araTOpiBHEBUX CHCTEMaXx, JO3BOJISIE MiIBUIIUTH iX SIKiCTb Ta IPUMIBUALIMTH iX IPOEKTYBaHHS. [IpakTnyHe
3HAUYEHHS OTPUMAaHUX pe3yJbTaTtiB. CTBOPEHO Ta allpoO0BAHO ITPOrpaMHi MOJLYJIi 1711 aBTOMATHU30BaHOTO
MakeTyBaHHs adill, sKi 37aTHi NPOrHO3YyBaTH Ta MifBUILyBaTU MONYJISIpHicTh adiml. Takox 3i6paHo Habip JaHUX 3
napameTpiB 6araTbox adil, 1o MiCTUTb iHOpPMAaLilo PO KOJIbOPH, WIPUPTH, KOMIIO3ULiI0 Ta BiATYKM KOPUCTYBAUiB.
CdopMOBaHO IPOTOTUI TPOTPAMHOI0 CEPEIOBUIIA, SIKUH A€ 3MOTY TU3aliHepy OTPUMYBATH PEKOMeHaLii o0
PO3MillleHHsI TEKCTOBUX 0JIOKIB. 3i0paHo JataceT 11 HaBYaHHS iHTeJIeKTyaJIbHUX Mogesel Kiacudikalii yacoBux
MITOK y T€KCTaX, mo mictuTb 1 078 862 3anucy, HaBYeHO MOoAeJb Kuacudikallii, Ika gocsirae TOYHOCTI 98 % Ta
IIeMOHCTPYE rapHi pe3ysbTaTy Iif 9ac TECTYBaHHS Ha peaJibHUX JaHuX. 3ibpaHo Ta MpoaHasi30BaHO KOPITYC
3MiCTOBUX MOJYJIiB i3 cusabycis 6inbie 50 AUCHUILIIH crelianbHOCTI «[HpopMaliiiHi cucTeMu Ta TEXHOJIOTI»
OCBiTHbO-TIpOdeciiiHoi nporpamu “IlpuknanHi iHdopmalifiHi TexHoJsorii” piBHS “bakanaBp”, 3a SKOIO 37iliCHIOETbCS
HaB4aHHs 3100yBauiB y BHTY. PeanizoBano anroputm ontymisanii JaHMX y MacIITaO0BAaHNUX AHAJTITUYHUX
BebCcucTeMax, 10 IOKPaLlye TOMOJIOTIYHY CIIOCTEPEKYBaHICTh i IOBHOTY IIOKPUTTSI 3MiHHUX Ha Pi3HUX PiBHSIX
netasnizauii. Po3po6seHa iHdpopMalliliHa TeXHOJIOTIs BIPOBaIKeHa B AisJIbHICTb ApyKapHi-BuaaBHuLTBa TOB
«TBOPH», M. BinHu114. 3an1ponoHoBaHi METOAM BUKOPUCTOBYIOTHCA B HABYaJIbLHOMY IPOLeCi BIHHMIILKOTO
HaliOHAJIbHOTO TEXHIYHOTO YHIBEPCUTETY Ta MOXKYTh OYTU 3aCTOCOBAHI /1J15 TPOEKTYBAHHS 6araTOPiBHEBUX CUCTEM

(adiuri, cTpyKTYpHO-JIOTiYHI CXEMU OCBITHIX IIPOrpaM Ta aHaJIiITUIHUX BEOCUCTEM).

2. The object of the study is the process of optimizing the parameters of text and graphic objects in multilevel
systems with uncertainty. The subject of the study is the intellectual technology for optimizing the parameters of
text and graphic objects in multilevel systems with uncertainty. The aim of the dissertation is to increase the speed
of design and improve the quality of text and graphic objects in multilevel interconnected systems with
uncertainty, taking into account templates and requirements, by creating an intelligent information technology for
optimizing the parameters of these objects. Research methods: analysis of the subject area, review of existing
research and results of other researchers, construction of mathematical models, application of computer modeling



and design of intelligent technology for optimizing the parameters of text and graphic objects in multilevel
systems. The dissertation was carried out as part of the research work (NDD) of the Department of SAIT 28-K7
“Information technologies and systems for monitoring, modeling, and systematic intelligent analysis and
optimization of data in complex objects” during 2021-2023. commissioned by the Ministry of Education and
Science of Ukraine and — within the framework of the research work of the Department of CAIT 28-K8 “System
Analysis and Creation of Information Systems and Intelligent Process Technologies in Complex Objects” during
2024-2025 commissioned by the Ministry of Education and Science of Ukraine. Results and their novelty: 1. For the
first time for multi-level multi-connected information systems capable of processing data at different levels of
spatial detail, a method for maximizing the topological observability of models has been proposed, which allows
accelerating the design of fully topologically observable systems for solving scenario modeling and decision
support tasks using these systems. The method can also be applied to a multilevel information system whose data
is not time-bound. 2. The method of intelligent optimization of the temporal order of text objects has been
improved by a new criterion of temporal orientation, which allows recommendations to be formed for different
levels of the hierarchy of these text objects, which, in general, will speed up the design and improve the quality of
these objects. For example, for educational programs, the method allows you to quickly optimize the temporal
ordering of interrelated mandatory educational components based on the ordering of their content modules and
topics. 3. The method of modeling graphic and text elements on graphic objects (posters, billboards, etc.) as multi-
level systems has been further developed. Based on a pre-trained intellectual model and a set of specified
parameters, determines the optimal values of other parameters, which simultaneously improves the quality of
these objects and reduces the time required for their design. 4. For the first time, an intelligent information
technology has been developed for optimizing the parameters of text and graphic objects in multi-level systems of
various subject areas, such as layout design of posters, organizing structural-logical diagrams of educational
programs, and designing multilevel topologically observable information analytical systems, which, due to a
multimodal approach to formalizing the parameters of hierarchically structured information about these objects in
multilevel systems, allows improving their quality and speeding up their design. Practical significance of the results
obtained. Software modules for automated poster layout have been created and tested, which are capable of
predicting and increasing the popularity of posters. A dataset of parameters for many posters has also been
collected, containing information about colors, fonts, composition, and user feedback. A prototype software
environment has been created that allows designers to receive recommendations on the placement of text blocks.
A dataset for training intelligent models for classifying timestamps in texts was collected, containing 1,078,862
records. A classification model was trained, which achieves 98% accuracy and demonstrates good results when
tested on real data. A corpus of content modules from syllabi of more than 50 disciplines of the specialty
“Information Systems and Technologies” of the educational and professional program “Applied Information
Technologies” at the bachelor's level, according to which students are trained at VNTU, was collected and
analyzed. An algorithm for data optimization in scalable analytical web systems has been implemented, which
improves topological observability and completeness of variable coverage at different levels of detail. The
developed information technology has been implemented in the activities of the TVORY LLC, Vinnytsia. The
proposed methods are used in the educational process at Vinnytsia National Technical University.
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