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1. MeTonu Ta 3aco6U acoLiaTUBHOTO OOPOOJIEHHS AaHUX AJ1 Kiacudikallii 06’eKTiB B iHT€JIEKTyalbHUX CUCTEMAX

2. Methods and Means of Associative Data Processing for Object Classification in Intelligent Systems

Pedepar:

1. Mucepraruiiina po6ora: 169 c., 12 Tab., 36 puc., 4 non,., 78 mxepen. METOIIN TA 3ACOBU ACOIIATVIBHOT'O
OBPOBJIEHHS TAHUX JIJ151 KTTACU®IKALIT OB'E€KTIB B IHTEJEKTYAJIbHUX CUCTEMAX. MeTa 10CTi/pKeHHS
0JIra€ y PO3MMPeHHI QYHKIIOHATIBHUAX MOKIMBOCTEN HEMPONOAi6HMX K1acu(ikaTopiB 32 paXyHOK paH>KyBaHHS
pe3yJibTaTiB Kaacudikalii, o 3a6e3ne4nTh HA0UHICTh Ta 3PYYHICTb KOPUCTyBauaM MPY IPUMHSTTI pillleHb B
iHTeJIeKTyaJIbHUX CUCTeMax pi3HOro npusHayeHHs. O6'€KTOM [OCIiIP)KeHHS € IPOLeCH NapajieIbHOro 06po6IeHHs
MacCHBiB JIaHUX Ha PETyJISIPHUX CTPYKTYpax JJIs acOLiaTUBHUX 3aJja4 3 OpieHTallielo Ha Kiacudikallito

06 eKkTiB.IIpeIMETOM [OCIIIPKEHHS € METO/IU, AJITOPUTMU Ta IPOTPAMHI 3aCOGH, 10 3a6€3MEYYIOTh [TapajlesibHe
06pO6IEHHS MACUBIB [IaHUX HA PETYJIIPHUX CTPYKTYpax /Jis KinacudikaTopis 06 ekTiB. Jlucepraliiitny po6oTy
IIPUCBSYEHO PO3B’sI3aHHIO HAYKOBO-TIPUKJIAIHOI 33ja4i pO3POOJIEHHSI METOiB Ta 3aC00iB aCOLiaTUBHOTO
06pO6IEHH JaHUX 118 Knacudikallii Ta paHKyBaHHS 00'€KTIB y iHTEIEKTyalIbHUX CUCTEMAX. AKTyasIbHICThb
TOCJIiZIKEHHS BU3HAYa€ThCSI HEOOXiTHICTIO OOPO6JISTH B peaslbHOMY 4aci 3HauHi o6csru indopmaii ans 3agayd

IITYYHOTO iHTEJIeKTY i BifjlIOBiIHO IOTPe60I0 y CTBOPEHHI IPOrpaMHUX Ta arapaTHO-e(eKTUBHUX 3aCO0iB 1S



BUKOHAHHS iHTEJIEKTYaIbHUX PYHKLi. B X0/l pO3B'I3aHHSI IOCTaBIEHNX 3aBJaHb OTPMMAHO TaKi HAyKOBI
pesysbTaTy. [loganbimii po3BUTOK OTPUMAB METO/, IIapaJlesIbHOTO 0O6POO6JIEHHS MAaCUBIB JAaHUX J1JIs1 ACOLIaTUBHUX
3a/1a4 y NpoLeci COPTYBaHHS Ta paH>KyBaHHs NpU Kiacudikallii 06'eKTiB yepe3 BUKOPUCTaHHS O3HAK OOHYJIEHHS
€JIEMEHTIB YMCJIOBOTO MAaCUBY B IIPOLECi aJIbTEPHATUBHOTO COPTYBAHHS, 1110 PO3LIMPIOE PYHKIIOHAbHI
MO>KJIMBOCTI KJ1acu(ikaTopa 3a paxyHOK PaHKYBaHHSI pe3yJIbTaTiB. Briepliie 3arpornoHOBaHO BIOCKOHAJIEHHS
MeTOJy I103pi30BOro 00po0JIeHHSI MAaCUBY JaHUX Ha 6a3i SM-IiepeTBOpEeHHS 3 HOpMasli3alli€lo eJ1leMeHTiB
IMCKpUMiHAHTHUX BYHKIIIH, 0 3a6e3medye peasizaliio npouecy knacudikaiii 06 €KTiB y MAaTpUYHOMY
(cucroniynomy) popmarti. Bepie 3anponoHoBaHoO BapiaHT peasnisaliii MexaHi3My KOHKYpeHLIil 1714
Helipornozi6Horo knacudikaTopa i3 3aCTOCYBaHHSIM pe3yJIbTaTiB COPTYBaHHS €JIEMEHTIB YXCJIOBOTO MaCHUBY, 1110
3abesneyvye napasesism npotecy kiaacudikauii yepes 3anissHHS WBUAKICHOI onepaliii JeKpeMeHTa OJHOYaCHO [10
BCiX €JIEMEHTIB YMCI0BOro MacuBy. OKpeMi po3poOKy AUCePTaLiliHOI po60TU BIIPOBaIKeHO Ha 6a3i TOB
«Enedanrcnab», a TakoxkK y HaBY4asIbHUI NIpoliec Kadeapu 064ncaoBanbHoi TexHiku BHTY y nucuuniinm
«IHTe/IEKTyasIbHI CUCTEMH, TEXHOJIOTT Ta HEUPOKOMIT IOTEPU» Ta «METOU IITYYHOTO iIHTEIEKTY Ta HEUPOMEPEIKI».
OCHOBHI pe3yJibTaT¥ BUKOHAaHUX B IUCEPTALiliHi}l poboTi JocaigkeHb ony6ikoBaHo B 11 poboTax: 6 CTaTTIX y
(axoBuX BUAAHHIX; 5 MyO6IIiKalisx y 36ipkax mpaib KOH(pepeHLiil.

2. Ph.D. thesis: 169 pages, 12 tables, 36 figures, 4 appendices, 78 references. METHODS AND TOOLS OF
ASSOCIATIVE DATA PROCESSING FOR OBJECT CLASSIFICATION IN INTELLIGENT SYSTEMS.The purpose of the
study is to expand the functional capabilities of neural-like classifiers by ranking classification results, which
ensures clarity and convenience for users when making decisions in intelligent systems of various applications.The
object of the study is the processes of parallel processing of data arrays on regular structures for associative tasks
with a focus on object classification.The subject of the study is methods, algorithms, and software tools that
provide parallel processing of data arrays on regular structures for object classifiers.The dissertation is devoted to
solving a scientific and applied problem of developing methods and tools for associative data processing for the
classification and ranking of objects in intelligent systems. The relevance of the study is determined by the need to
process large volumes of information in real time for artificial intelligence tasks and, accordingly, by the need to
create software- and hardware-efficient means for performing intelligent functions.In the course of solving the
stated tasks, the following scientific results were obtained. Further development was achieved by a method of
parallel processing of data arrays for associative tasks in the process of sorting and ranking during object
classification through the use of features of zeroing elements of a numerical array in the process of alternative
sorting, which expands the functional capabilities of the classifier by ranking the results.For the first time, an
improvement of the method of slice-by-slice processing of a data array based on SM transformation with
normalization of elements of discriminant functions is proposed, which ensures the implementation of the object
classification process in a matrix (systolic) format.For the first time, a variant of implementing a competition
mechanism for a neural-like classifier using the results of sorting elements of a numerical array is proposed, which
ensures parallelism of the classification process by engaging a high-speed decrement operation simultaneously
applied to all elements of the numerical array.Certain developments of the dissertation have been implemented at
ElephantLab LLC, as well as in the educational process of the Department of Computer Engineering of Vinnytsia
National Technical University (VNTU) in the courses “Intelligent Systems, Technologies, and Neurocomputers” and
“Methods of Artificial Intelligence and Neural Networks.”The main results of the research performed in the
dissertation have been published in 11 works: 6 articles in peer-reviewed journals and 5 publications in conference
proceedings.

Jep>kaBHu#M peecTpaniiiHuii Homep JiP: 0120U002205
IIpiopuTeTHHI HaNIpsIM PO3BUTKY HayKH i TEXHIKHU: [HdopmauiiiHi Ta KoMyHiKawiiiHi TexHOMOTii

CrpaTeriyHuii NpiopUTETHUH HaNPSIM iHHOBALLiMHOI Ais1JIBHOCTI: PO3BUTOK CydacHUX

iHpopmanitHUX, KOMYHIKALiTHUX TEXHOJIOTi1, pOOOTOTEXHIKA

ITiZCcyMKH ZOCIiI>KEHHS: HoBe BUpIlIEHHS aKTyaIbHOTO HAYKOBOTO 3aBIAHHS



Iy6sikaii:

¢ 1.1T.b. MaptuHniok, J1.0. KatamuHcbkuit, M.B. Mukuriok, tTa M.O. 3aiiies, “Oco6J1BOCTi 06YUCIIOBaJIbHUX
npoueciB Ha 6a3i SM-niepeTBopeHHs”, ONITUKO-eJIEKTPOHHI iH(pOpMaliiiHO-eHepreTU4Hi TeXHOJIOTii, N22(44),
c.32-37. 2022

e 2.2 T.B. MapTuHIok, A.B. KoxkeMm'siko, J1.0. KaTammHcbkuii, Ta B, Bynura, “CTpyKTypHi 0CO6IMBOCTI
HeiponoibHoro Kinacudikatopa 06 ekris”, Haykosi npari BHTY, N°4, ¢.1-7. 2023.

e 3.3 T.B. MapTuHIOK, A.B. KoskeM siko, I.B. Bysura, ta J1.O. Karamuncekuit, “I'padivna Moiesb napaeabHoi
acoLjiaTMBHOI 00pOOKU YMC0oBUX AaHuX , Haykosi npani BHTY, N4, ¢.58-62. 2024.

e 4.4 T.B. MapTuHiok, A.B. KoxkeMm'siko, J1.0. KaTamuHcbkui, Ta I.B. Bysura, “Ocob6inBocTi npouecy Kiaacugikarnii
y KOHTEKCTi MeiuyHOro MonenoBanHs’, Haykosi mpani BHTY, N21, ¢.80-85. 2025

¢ 5.5 T.b. MapruHok, [I.0. Katamuucekuii, “Oco6aMBOCTI aCOI[iaTUBHOTO 0OPOOJIEHHS JAHUX B
iHTeseKTyasbHUX cucteMmax’, ONTUKO-eJIEKTPOHHI iHpopMaliliHO-eHepreTuyHi TexHosorii, N21, c.44-52.
2025,

e 6.6 T.b. MapTuHiok, A.B. Koxkem ko, J1.0. KatamuHcbkuit, Ta 1.B. Bysnura, «Oco6MBOCTi 064K CITIOBATIBHOTO

Ipolecy y MaTpudHomy kiacudikaropi o6 ekriBy, Haykosi mpani BHTY, N23, 2025.

HaykoBa (HaYKOBO—TEXHi‘{Ha) Hpo,uyKuiﬂ: METOMM, TEeOPii, rIoTe3n; MporpaMHi NpoOLyKTH, IPOrPaMHO-

TE€XHOJIOTiYHA IOKYMEHTallis

ConiasIbHO-€KOHOMIYHA CIIPSIMOBAHICTD: 3a6€3I1e4eHHs IPOMUICIIOBOCTI Y1 HACETIEHHS] HOBUM BUIOM

iH(popMaLiTHO-KOMYHIKalliTHUX IIOCJIyT

OxopoHHi gokymeHTH Ha OIIIB:

BrnpoBaaykeHHs pe3yJIbTaTiB AHCePTanii: [IianyeTses 10 BIPOBaIKEHHS

3B'S130K 3 HAYKOBHMH TeMaMH: 0120U002205

VI. BizomocCTi Ipo HayKOBOr0 KEPiBHHKA /KEPiBHUKIB (KOHCYJIbTAaHTA)

Baacue IlpizBuuie Im's I1o-6aThbKOBI:
1. Mapruniok TersHa bopuciBHa

2. Tetiana Martyniuk

KBasigikanis: 1.1, npodecop, 05.13.05

InenTudikarop ORCID ID: 0000-0001-9952-9438

JoparkoBa indpopmanis:

IToBHEe HafIMeHYBaHHH IOpH,lIPI‘-IHOi 0COOM: BiHHMIbKUIT HAI[IOHAJIBHUI TEXHIYHUIL yHiBEpCHUTET
Kopg 3a €IPIIOY: 02070693

Micue3HaxoaKeHHS: ByJI. XM€eJIbHULIBKE 1I0Ce, BiHHMIM, BiHHMUIBKUY p-H., 21021, YKpaina

dopma ByacHOCTI: Jlepkasna

Cdepa ynpaBriHHS: MiHicTepCTBO OCBITH i HayKK YKpaiHu

InenTudikarop ROR:

VII. BizomocrTi npo odiniliHuX OIIOHEHTIB Ta PEI€H3E€HTIiB



OdiuiiiHi OTIOHEHTH
Baacue IlpizBume Im'a Ilo-6aTbKOBI:

1. Tumuenko JleoHin IBaHOBUY

2. Leonid I. Tymchenko

KBasigikamis: 1. 1. n., npodecop, 05.13.23

InenTudgikarop ORCID ID: 0000-0001-5056-5913

JoparkoBa indpopmamuist:

IloBHe HaliMEeHYBaHHSI IOPHUAHUYHOI 0COOM: HauioHanbHMiA TPAHCIIOPTHHUIA YHIBEPCUTET
Kopg 3a €IPIIOY: 02070915

Micuesﬂaxo,rm(eHHﬂ: ByJ. M. OMengHoBuya-IlaBnenka, Kuis, 01010, YkpaiHa

dopma BracHOCTI: JlepxasHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:

BiacHe IIpi3Buie Im'sa I1o-6aThKOBI:

1. limoup IBan I'puroposuy

2. Ivan H. Tsmots

KBasigikamis: 1. 1. u., npodecop, 05.13.05
Inentudikarop ORCID ID: 0000-0002-4033-8618

HoparkoBa iHpopMamisi: Web of Science Researcher ID: R-2780-2017; Scopus Author ID: 24484154400;
https://scholar.google.com.ua/citations?hl=uk&user=chgOILSAAAAJ

IloBHe HaliMEeHYBaHHSI IOPHUAHUYHOI 0COOM: HaujoHanbHuil yHiBepcuTeT "JIbBIBCbKA MOTIITEXHIKA"
Kopg 3a €IPIIOY: 02071010

MicueBHaxo,ereHHﬂ: ByJ. CrenaHa banpepw, JIbBiB, 79013, Ykpaina

dopma BracHOCTI: /lepxasHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:

Penensentu

BiacHe IIpizBuiue Im'sa I1o-6aThKOBI:
1. Konecuunpkuit Oner KOCTIHTUHOBUY

2. Oleh Kolesnytskiy

KBasigikamis: . r. u., gou., 05.11.16
ImenTudikarop ORCID ID: 0000-0003-0336-4910

JonaTkoBa iHdopmaris:



IIoBHe HaﬁMeHyBaHHﬂ IOpI/I,quI‘{HOi OCOOM: BiHHMIbKUI HAI[IOHATbHUIA TeXHIYHUIA yHiBEpCHUTET

Kopg 3a €IPIIOY: 02070693

Micuesnaxo,zm(eﬂna: ByJI. XMeJIbHULIbKE 1I0Ce, BinHMIM, BiHHMLBKUI p-H., 21021, Ykpaina

dopma ByacHOCTI: Jlepxasna

Cdepa ynpaBiriHHS: MiHicTepcTBo OCBiTH i HayKu YKpaiHu

InenTudikarop ROR:

Baacue IlpizBuuie Im's I1o-6aThbKOBI:
1. Kynuk fIpocsniaB AHaTOJinoBUY

2. Yaroslav Kulyk

KBasigikanis: . t. u., gou., 05.13.05

InenTudikarop ORCID ID: 0000-0001-8327-8259

JopaTrkoBa indpopmamnist:

IToBHEe HafIMeHYBaHHH IOpH,lIPI‘-IHOi 0COOH: BiHHUIbKUIT HAI[IOHAJIBHUI TEXHIYHUIL yHiBEpCHUTET

Kopg 3a €IPIIOY: 02070693

Micue3HaxoaKeHHS: ByJI. XM€JIbHULBKE 1I0Ce, BiHHMIM, BiHHMUIBKUY p-H., 21021, YKpaina

dopma ByacHOCTI: Jlepkasna

Cdepa ynpaBriHHS: MiHicTepCTBO OCBITH i HayKK YKpaiHu

InenTudikarop ROR:

VIII. 3aKkJIl04Hi BiZoMOCTi
BiiacHe IIpizBuie Im'sa Ilo-6aTbKOBI
TOJIOBH paju

BiiacHe IIpizBuie Im'sa ITo-6aTbKOBI
roJIOBYIOYOrO Ha 3aciJaHHi
BignoBigasibHuUI 3a MiATOTOBKY

00JIIKOBHX JOKYMEHTIB

Peectparop

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZIOBiZaJIbHUM 3a peecTpallilo HayKOBOi

OisIIBHOCTI

Pomantok Onekcannp Hukudoposuy

Pomantok Onekcannp Hukudpoposud

IBaHuyk fpocnas BosoguMuposuy

FOpuenko TetsHa AHaToiiBHA

FOpuenko TetsHa AHaToJiiBHA



