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1. Y nuceprauiiiziil po6oTi 3[iiCHEHO aHali3 iCHYI0YMX MiIX0LiB O MOPiBHSHHS TA0JIUYHUAX HAOOPIB NAHUX,

BUSIBJIEHO iX OOMEsKeHHS 10710 pOoOOTH 3 TeTepOreHHUMHU JaHUMU. PO3po6yieHo Miaxin CTBOPEHHS! KOMITAKTHUX

IIpeJCTaBjleHb JaHuX AJ1s1 Pi3HUX TUIIIB 3MiHHUX, 3alIPOIIOHOBAHO 3BaKEHY METPUKY CTPYKTYPHOI OJiOGHOCTI IaHUX,

a TaKOXX CTBOPEHO aJITOPUTMU NTOOYI0BY rpadiB Ta fepeB NOLiOHOCTI 17151 opraHisallii Kopiycis ganux. Po3po6seHno

XMapHy MacIITab0BaHy apXiTEeKTypy Ha 6a3i AWS 1151 06pOOKM BEJIMKMX KOPIIYCiB TAOJIMYHYX JAHUX Ta IPOBEAEHO

eKCIIEpMMEHTAJIbHI JOCHiIKeHHs e(peKTUBHOCTI 3aIIPOIIOHOBAHOTO MMinxony. O6'eKTOM IOCIIIKEHHS € [IPOLEC
pit h, AXOmoy pit 4, 1

IIOPiBHSIHHS FeTEPOT€HHUX TabJINYHUX HAbOPiB JaHUX 3 €J1a00 JOKYMEHTOBAaHUX Ipkepell. [IpenMeT NocCiiKeHHs €

MO,ILC]Ii Ta METOON KJIaCI/ICl)lKaILII 3MiHHI/IX, CTBOPE€HHA KOMIIAKTHUX NIPEACTABIIEHb T€TEPOTEHHNX TaOJIMYHUX

HabopiB 1aHuX, 106yg0Ba rpadiB NOAi6HOCTI 47151 €(PEKTUBHOTO NOPIBHSIHHS Ta CTPYKTYPYBaHHS KOPIIYCiB JAHUX 32

MiHIMaJIbHUX IPUIYIIEHb I0N0 CXeMU. METOI0 OCIiIpKeHHs € Po3pobKa yHi(iKoBaHOI TUIIO-OPi€HTOBAHOI



iH(popmMaLiitHOi cucTemu 1151 €(PEKTUBHOTIO NIOPIBHSIHHS F€TE€POre€HHUX TabJIMYHUX HAOOPiB JaHUX 3 HEBIIOMUX ab0
c1260 JOKYMEHTOBAaHUX JKepeJI 3 LOITOMOT0I0 CTBOPEHHS KOMIIAKTHUX MTPeJCTaB/IeHb JaHUX 3 BUKOPHUCTAHHIM
3BaXXEHOI METPUKU CTPYKTYPHOI NOMiGHOCTI iHpopmaliii aHux Ta 1odymoBa MacuTaboBaHOI XMapHOI
inopmauiitnoi cuctemu 1151 GopMyBaHHS rpadiB Ta fepeB NOiOHOCTI KopIiyciB. HaykoBa HOBM3HA OfepKaHUX
Pe3yJIbTaTiB HACTYIIHA: — BIleplie po3po6iieHo YHi(iKOBaHy METOI0JIOTiI0 KOHCTPYIOBaHHS KOMIIAKTHUX
IIpeJCcTaBjleHb JaHuX JJ1sl FeTePOTreHHUX TabJIMYHUX 3MIHHUX; — 3a[IPOIIOHOBAHO HOBY METPUKY CTPYKTYPHOI
NOAiGHOCTI AaHUX, 110 BUKOPUCTOBYIOTh OJMHAYHI METPUKHU 200 BEKTOPHI ITpeCTaBI€HHS 117151 3a0€3I1€4eHHS
IPUHLIUIIOBO OOI'PYHTOBAHOTrO IIOPiBHSHHS XapAaKTEPUCTHUK PI3HOTUITHUX 3MiHHUX; — PO3PO06JIEHO HOBUI METOZ,
11o0yI0BY iepapxiYHUX CTPYKTYP MOLIOHOCTI KOPIyCiB TaGINYHUX JAaHUX HA OCHOBI rpadiB CyMi>KHOCTI; -
PO3p0o6JIEHO Ta peasli3oBaHO HACKPI3HY XMapHY MacIITaboBaHy iH(popMalliiiHy TEXHOJIOTi0 06POOKYU BEJIMKUX
KOPIyCiB TabJIMYHUX JAHUX; — MOIU(IKOBAHO MifXif 00 KIacTepu3sallii reTepOreHHUX JaHUX Ha OCHOBi KOMIIAKTHUX
IIPe/ICTaBI€Hb Ta MAaTPHULi CyMKHOCTI. [I[pakTH4He 3HaY€HHS] OTPMMAHUX Pe3yJbTaTiB. PO3po6ieHo apXiTekTypy
iHopmaniitHoi TexHOoIorii AJ1s1 TOPiBHSHHS reTepOreHHUX TabJIMYHUX HAabOPiB JaHUX, IPOLeAyPy KOHCTPYIOBaHHS
KOMITaKTHUX NIPEACTaBJI€Hb NaHUX, METPUKU OOUYMCIIEHHS IOJiOHOCTI Ta METOAM NOOYAOBU CTPYKTYP KOPILYCiB
IAHUX JJ1s1 BAKOPUCTAHHS B yMOBax iH(pOPMaLiflHUX CUCTEM BEJIMKOTO MACIITA0y 3 HEBIIOMUMMU [IKEPEJIaMU.
ExcriepuMeHTasbHi JOCIIIPKeHHS IIPOIeMOHCTPYBAJIM 3MEHIIEHHS 00CSTY JaHUX 3aBJIsSKU BUKOPUCTAHHIO
KOMITaKTHUX NIPeJCTaBaeHb. 3aCTOCYBaHHS PO3IOIiJIEHO] apXiTeKTypU 3a0€311eYnsIo NPUCKOPEHHS 0OpOOKU
npu6sn3HO Ha 40-60% NOPiBHSIHO 3 TPALULIMHMMY MiAX0AaMM IIOBHOTO CKaHyBaHHS Tabsulp. [Jucepratis
CKJIaJA€THCA 31 BCTYIY, YOTUPHLOX PO3LiJiB, BUCHOBKIB, IIEPEJIiKy BUKOPMCTAHUX IpKEPEJI Ta YOTUPbOX JOLATKIB. Y
BCTYIIi OGI'PYHTOBAHO aKTyasIbHICTb TEMU JOCiKeHHS, COPMYJIbOBAHO METY, 3aBAaHH, [IpeIMET, 00’ €KT Ta
METOJIY AOCJiIPKEHHS, BKa3aHO HAyKOBY HOBM3HY, [IO/IAHO Ta IPOAHaJi30BaHO 3B’130K POOOTHU 3 HAYKOBUMU
TeMamu. 3a3Ha4€HO OCOOMCTUI BHECOK 34,00yBaya, a TAKOXK HABELEHO BilOMOCTI PO anpobalito Ta myo6srikanii
OCHOBHUX Pe3yJIbTaTiB AucepTauii. [lepmmuii po3nin gucepranii MiCTUTh TEOPETUYHI 3aCaiy aHAJIi3y BEJIMKUX Ta
reTeporeHHUX JaHuX, OOIPYHTOBYE 3aCTOCYBaHHS CIIEKTPAJIbHUX METOJiB Ta anapaTy BUNAAKOBUX MaTPULlb 17151
IOCJiIKEeHHS iXHbOI CTPYKTYpH. Y IPYrOMy PO3[iji 3alPOIIOHOBAHO y3arajJbHEHY MO/IEJIb KOMIIAKTHOTO
npepcrasneHHs (CDR), o0 3aMiHIOe TOBHI HA0OPU AHUX iX CTUCIMMU J€CKPUIITOPAMHU, SKi 36€piraloTh
iHopmaliitHO 3HAUYIi CTATUCTUYHI Ta CTPYKTYPHi XapakTepuCTUKU. PO3p0o6ieHOo aropuTM aBTOMAaTUYHOI
Trnizauii 3MiHHUX. [T06y10BaHO Ta OGI'PYHTOBAHO KOHBEEPHY CUCTEMY aHali3y JaHUX. Y TPETbOMY PO3Tii
3[ilICHEHO aHaJli3 Cy4aCHUX XMApHUX TEXHOJIOTi Ta MPUHUUIIB NOOYA0BU MaCIITA60BAHUX 06UYNCIIOBATIBHUX
cucreM. Po3pobseHo 6araTopiBHEBY MOAYJ/IbHY apxiTeKTypy iHpopmMaliiiHoi cuctemMu. Y yeTBepToMy po3zii
IIPOBEIEHO €KCIIEPUMEHTAJIbHY IIepeBipKy iH(popMalifiHOI TEXHOJIOTii MO/IEIIOBAHHS Ta CTPYKTYPHOTO aHalizy
reTepOoreHHUX TabJINYHUX JAHUX, 10 6a3yeThCsl HA METOMi KOMIIAKTHOro npefacTasiaeHHs CDR Ta meTpuni
CTPYKTYpHOI nofi6HocTi DISS. V BUCHOBKax MiICYMOBAaHO OCHOBHI Pe3yJIbTaTU AUCEPTALIMHOTO JOCIiIKEHHS. Y
IoaTKax I0JaHO HAyKOBi Iy6Irikaliii, BinoMOoCTi Mpo anpooballilo pe3yibTaTiB fucepTallii, IiCTUHT YaCTUHU KOy
IIPOrpaMHOro 3a6e3IeyeHHsl. 3alIpOIOHOBaHI MiIX0a1 BUKOPUCTOBYIOThCA Yy po6oTi TOB «Kogepc ITPO» Ta TOB
«[laneTHuit ceppic». Pe3ysbTaTy TEOPETUYHUX Ta IPAKTUYHUX IOCIIiI’)KEHb BUKOPUCTOBYIOTHCS Y HABYAJIbHOMY
npoueci kadpenp MaTeMaTUYHUX [IPOOJIeM yIIpaBiliHHSA i KibepHETHKY Ta IIPOrPaMHOro 3a6e31eYeHHs
KOMITIOTEpHHUX cucTeM UepHiBelpKoro HaljioHajbHOro yHiBepcuTeTy iMmeHi FOpis ®enpkoBrya. Kito4osi cioBa:
HabOpH JaHUX, MOJeJIb, MOZEJIIOBAHHS, Kacuikalisi, TOUHiCTb, MAlIMHHE HABYAHHSI, aHAJII3 JAaHUX, LITyYHUI
iHTesexT, iHpopMaliiiHi TEXHOJIOTII / cUCTeMU, IPOrpaMHe 3abe3Ie4eHHs], IPOrpaMHa CUCTEMa, HEMPOHHI MEPeXi,

Python, xmapHa nyiatgopma, Kj1acTepHuUil aHalis.

2. The dissertation analyzes existing approaches to comparing tabular datasets and identifies their limitations
when applied to heterogeneous data. An approach for constructing compact data representations for different
types of variables has been developed, a weighted metric for structural data similarity has been proposed, and
algorithms for building similarity graphs and trees to organize data corpora have been developed. In addition, a
scalable cloud-based architecture built on AWS has been developed for processing large tabular data corpora, and
experimental studies have been conducted to evaluate the effectiveness of the proposed approach. The research
objective is to compare heterogeneous tabular datasets obtained from poorly documented sources. The research



subject comprises models and methods for variable classification, the construction of compact representations of
heterogeneous tabular datasets, and the construction of similarity graphs for efficient comparison and structuring
of data corpora under minimal assumptions about the schema. The research aims to develop a unified type-
oriented information system for comparing heterogeneous tabular datasets from unknown or poorly documented
sources by constructing compact data representations using a weighted metric of structural data similarity, and to
build a scalable cloud information system for generating graphs and trees of corpus similarity. The scientific
novelty is as follows: - for the first time, a unified methodology for constructing compact data representations for
heterogeneous tabular variables has been developed; — a new metric of structural data similarity has been
proposed, combining individual metrics and vector representations to provide a principled comparison of variables
of different types; - a new method has been developed for constructing hierarchical similarity structures of tabular
data corpora based on adjacency graphs; - An end-to-end scalable cloud information technology for processing
large corpora of tabular data has been developed and implemented. - The approach to clustering heterogeneous
data based on compact representations and an adjacency matrix has been improved. The practical significance of
the obtained results lies in the development of an information technology architecture for comparing
heterogeneous tabular datasets, a procedure for constructing compact data representations, similarity
computation metrics, and methods for building corpus structures for use in large-scale information systems with
unknown data sources. Experimental studies demonstrated a reduction in data volume by using compact
representations. The application of a distributed architecture resulted in 40-60% faster processing than
traditional scanning. The dissertation consists of an introduction, four chapters, a conclusion, references, and four
appendices. The introduction substantiates the relevance of the research topic, formulates the aim, objectives,
subject, and object, identifies the scientific novelty, and analyzes the relationship of the work to broader scientific
themes. It also outlines the author's contribution and provides information on the dissertation's approval and
publications of its results. The first chapter presents the theoretical foundations for analyzing heterogeneous data
and substantiates the use of spectral methods and random matrix theory to study their structure. The second
chapter proposes a generalized compact representation model (CDR), which replaces complete datasets with
compressed descriptors that preserve statistically and structurally significant information. An algorithm for
automatic variable typing has been developed. A pipeline-based data analysis system has also been designed and
substantiated. The third chapter analyzes modern cloud technologies and the principles of building scalable
computing systems. A modular architecture of the information system has been developed. The fourth chapter
presents an experimental validation of the information technology for modeling and structural analysis of
heterogeneous tabular data based on the CDR compact representation method and the DISS structural similarity
metric. The conclusions summarize the dissertation's main results. The appendices contain scientific publications,
information on the approval of the dissertation results, and a listing of part of the software code. The proposed
approaches are used in Coders PRO LLC and Paletnyi Servis LLC. The results of the theoretical and practical
research are also used in the educational process of the Departments of Mathematical Problems of Control and
Cybernetics and Software of Computer Systems at Yuriy Fedkovych Chernivtsi National University. Keywords: data
sets, model, modeling, classification, accuracy, machine learning, data analysis, artificial intelligence, information
technology / system, software, software system, neural networks, Python, cloud platform, cluster analysis.
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