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Pedepar:

1. O6’exTOM IOCTiIKEHHS € NIPOoLeC ONTUMI3allii IapamMeTpiB TEKCTOBUX Ta rpadiuHUX 00'eKTiB y 6araTopiBHEBUX
CHCTEMAaX 3 HEBUM3HAYEHICTIO. [IpenMeT JociiiKeHHs — iHTeIeKTyalbHa TEXHOJIOTIS ONTUMi3allii mapaMeTpiB
TEKCTOBUX Ta rpadiuyHuX 00'eKTiB y 6araTopiBHEBUX CUCTEMax 3 HEBU3Ha4YeHICTIO. MeTolo nucepTaliiiHoi poboTu €
301/1bLIIE€HHS MIBUKOCTI IIPOEKTYBAHHS Ta MiJIBUILILEHHS SIKOCTi TEKCTOBUX Ta rpadiyHUX 00’eKTiB y 6araTopiBHEBUX
6araTo3B’sI3HUX CUCTEMAaX 3 HEBU3HAUYEHICTIO, 3 ypaxyBaHHSM MAGJIOHIB i BUMOT, IIJISIXOM CTBOPEHHS
iHTenexTyanbpHOI iHGOpMaLifiHOI TeXHOJIOTIl onTHMI3aLii mapameTpiB 1ux 06’eKTiB. MeTonU LOCIIpKEHHS: aHali3
IIpeJMEeTHOI 00J1aCTi, OIJIs] iCHYIOUMX [OCTiI>)KeHb Ta Pe3yJIbTaTiB iHIIKX NOCIiNHUKIB, 106Y0Ba MAaTEMATUYHUX
MOJIEJIEN, 3aCTOCYBaHHS KOMITIOTEPHOI'O MOZEJIIOBAHHS Ta NIPOEKTYBaHHS iHTEJIEKTYaIbHOI TEXHOJIOTi ONTUMi3alLii
IIapaMeTpiB TEKCTOBUX Ta rpaidHUX 00'eKTiB y 6araTopiBHEBUX cucTeMax. JlucepraliiHa po60Ta BUKOHYBAIach y
MesKax HayKoBo-gociigHoi pobotu (HIP) kadpenpu CAIT 28-K7 «Indopmauiiini TexHosorii Ta cuctemu



MOHITOPUHTY, MOJI€JIIOBAHHS Ta CUCTEMHOTO iHTeJIEKTYaJIbHOr0 aHasi3y i onTuMisalii JaHuX y CKIaHUX 00’eKTax»
npotsarom 2021-2023 pp. Ha 3amosisieHHst MOH Ykpainu ta — y mexxax HIIP kadpenpu CAIT 28-K8 «CucreMHU
aHaJli3 Ta CTBOPEHHS iHpOpPMaLiiHUX CUCTEM 1 iIHTEIeKTyaJIbHUX TEXHOJIOTIi IPOLECIB Y CKIaAHUX 00'€KTax»
npotsirom 2024-2025 pp. Ha 3amoBsieHHst MOH Vkpainu. Pesysbratu Ta ix HoBu3Ha: 1. Briepiue a1 6araTopiBHEBUX
6araTo3B’sI3HUX iHPOPMALITHUX CUCTEM, 3[IaTHUX 0 00pOOJIeHHS IaHNUX Ha Pi3HUX PiBHSX IIPOCTOPOBOI JeTanizauii,
3aIMIPOMTIOHOBAHO METOJ, MaKCUMi3allii TOMOJIOTiYHOI CIIOCTEPEKYBAHOCTI MOZEJIEN, SIKU L03BOJII€ IIPUCKOPUTH
ITPOEKTYBAHHSI IIOBHICTIO TOIOJIOTIYHO CIIOCTEPEXYBAHUX CUCTEM J1J11 PO3B’sI3aHHS 33124 MOJIEJIIOBAaHHS CLieHapiiB
Ta NiATPUMKU MIPUIHATTS pillleHb 3 BUKOPUCTaHHIM LIUX CUCTEM. MeTo[ MOKe OyTH 3aCTOCOBAHUH i 10
6araTopiBHeBOI iHpoOpMaLiliHO] crucTeMHu, IaHi KOl He MpUB’sA3aHi B 4aci. 2. YIO0CKOHATIEeHO METO], iHTeJ1IeKTyaIbHOi
ONTUMi3allii TEMIIOPaJIbHOI YIIOPSIKOBAaHOCTI TEKCTOBUX O0'€KTIB, 32 paXyHOK HOBOTO KPUTEPIiI0 TEMIIOPAJIbHO]
CIIPSIMOBAHOCTI, SIKUI 103BOJIsIe cHOPMYBATU peKOMeHallii 17151 pi3HOro piBHS iepapxii 11X TEKCTOBUX 00’€KTIB, 1110,
B LIiJIOMY, 1O3BOJIUTb IPULIBUIINTY IPOEKTYBAHHS Ta SIKICTb LIMX 00'e€KTiB. Hanpukiazg, 1715 OCBiTHIX Mporpam
METOJ, 103BOJIsI€ MIBUAKO ONTUMIZYBaTU TEMIIOPAJIbHY YIIOPSIKOBAHICTh B3A€MOIIOB 13aHMX OOO0B'SI3KOBUX OCBITHIX
KOMIIOHEHTIB Ha OCHOBI YIIOPAJKYBAHHA iX 3MICTOBUX MOIYJIiB i TeM. 3. [licTaB roganbnil pO3BUTOK METO
MaKeTyBaHHS rpaivyHUX i TEKCTOBUX €JIEMEHTIB Ha rpadiuHux 06’eKTax (adill, IoCTepiB TOLO) K 6araToOpiBHEBUX
CHCTEMaX, IKU Ha OCHOBI NI€PENTPEHOBAHOI IHTE€JIEKTYaJIbHOI MOIEJII Ta YaCTMHU 33JJaHUX [IapaMETPiB, BU3HA4Yae
ONTUMAaJIbHi 3HAU€HHSI {HIIMX IIapaMeTpiB, 1110 OJHOYACHO MiIBUILYE SIKICTb LIMX 00'€KTIB Ta CKOPOUYe 4yac Ha ixX
IIPOEKTYBaHHS. 4. Briepiie po3po6JieHo iHTeIeKTyanbHy iH(pOpMaLiliHy TeXHOJIOTII0 ONTUMI3alii mapaMeTpiB
TEKCTOBMX Ta rpadiuHMX 00’eKTiB y 6araTOpiBHEBUX CUCTEMAX Pi3HUX NPEIMETHUX 00J1aCTel, TAKUX SIK
MakeTyBaHHs adill, BIOPSAKYBaHHS CTPYKTYPHO-JIOTIYHUX CXEM OCBITHIX IIpOrpaM Ta MPOEKTYyBaHHS
6araTopiBHEBUX TOIOJIOTYHO-CIIOCTEPEXXYBAaHUX iHPOPMaLiMHUX aHANITUYHUX CUCTEM, SIKa, 32 PAaXyHOK
MYJIPTUMOJIAZIBHOTO Mifgxoay Ao ¢dopmanisalii napameTpiB iepapxidyHo CTPYKTypoBaHOi iHdopMalii npo 1i 06’ekTu y
6araTOpiBHEBUX CUCTEMAaXx, JO3BOJISIE MiIBULIUTHU iX SIKiCTb Ta IPUMIBUALIUTH iX TPOEKTYBaHHS. [IpakTuyHe
3HAUYEHHS] OTPUMAaHUX pe3yJibTaTiB. CTBOPEHO Ta allpoOOBAHO ITPOrPaMHi MOJLYJIi 1711 aBTOMATHU30BaHOTO
MakeTyBaHH4 adill, AKi 37aTHI IPOrHO3yBaTH Ta IiIBUAILYBATH TOMYJISPHICTb adiml. Takox 3i6paHo HAGIp JaHUX 3
napameTpiB 6araTbox adil, 1o MiCTUTb iHOPMAaLilo PO KOJIbOPH, WIPUPTH, KOMIIO3ULiI0 Ta BiATYKM KOPUCTYBAYiB.
CdopMOBaHO NPOTOTUII IPOrPaMHOI0 CEPEIOBUIIA, SIKUI Jae 3MOT'y TU3aliHepy OTPUMYBATH pPeKOMeHalii oo
PO3MillleHHSI TEKCTOBUX 0JIOKIB. 3i0paHo JataceT 11 HaBYaHHS iHTeJIeKTYyaJIbHUX Mogesel Kiacudikalii yacoBux
MITOK y TeKcTax, o Mictuts 1 078 862 3anucy, HaBYEHO MOJeJb Kiaacudikatlii, sKa gocsrae TouHocTi 98 % Ta
IIeMOHCTPYE rapHi pe3ysbTaTy i Yac TECTYBAaHHS Ha peaJIbHUX JaHuX. 3ibpaHo Ta IpoaHasi30BaHO KOPITYC
3MiCTOBUX MOJYJIiB i3 cunabycis 6inbie 50 AUCLUILIIH celianbHOCTI «[HpopMaliiiHi cucTeMu Ta TEXHOJIOTI»
OCBiTHbO-TIpO(deciiiHoi nporpamu “IlpuknanHi iHdopmalifiHi TexHoJorii” piBHS “0akanaBp”, 3a SKOIO 37iliCHIOETHCS
HaBYaHH4 37100yBadiB y BHTY. PeanizoBaHo anroputm ontumizalii JaHUX y MacIITab0BaHUX aHAJIITUYHUX
BebCcucTeMax, 110 IOKpallye TOIOJIOTIYHY CIIOCTEPEKYBaHICTh i IOBHOTY IIOKPUTTSI 3MiHHUX Ha Pi3HUX PiBHSIX
netanizauii. Po3po6eHa iHpopMalliliHa TEXHOJIOTIS BIPOBAIKEHA B AisJIbHICTb ApyKapHi-BuaaBHuLTBa TOB
«TBOPW», M. BiHHMII4. 3alIPONIOHOBaHI METOIY BUKOPUCTOBYIOTECS B HABYAJILHOMY ITIpOLeci BIHHUIBKOTO
Hal[iOHAJIBHOTO TEXHIYHOTO YHIBEPCUTETY Ta MOXKYTb OYTH 3aCTOCOBAHI JJ1s1 IPOEKTYBaHHS 6araTopiBHEBUX CUCTEM

(adiui, cTpyKTYpHO-JIOTiYHI CXEMU OCBITHIX IIPOrpaM Ta aHaJiTUYHUX 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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