O0Js1ikoBa KapTKa aucepTaii

I. 3arasibHi BimOMOCTI

Jep>kaBHUM 00J1iKOBHI HOMeP: 0826U003700
Oco006J1uBi TO3HAYKH: BinKpura

JaTa peectpauii: 17-07-2026

Craryc: 3axumeHa

PexBi3utu Hakasy MOH / Haka3y 3aKjazy:

I1. BizomocrTi nipo 3700yBaya

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Apay6oB Makcum BanepiiioBuy

2. Maksym V. Arzubov

KBasmigikamis:

InenTudikarop ORCID ID: 0009-0008-9978-7072

Bupg, pucepranii: nokrop dinocodii

AcnipaHTypa/JIOKTOpPaHTypa: Tak

IIIndp HayKOBOi cHIeniaIbHOCTI: 122

Ha3zBa HayKoBoi creniaJbHOCTI: KommiotepHi HayKu

lanyss / ralesi 3HaHb: iHdopMaLliiiHi TEXHOJIOTI
OcBiTHBO-HayKOBa IMporpama 3i cneniajbHOCTi: Komn'iotepHi Hayku
JaTa 3axHcTy: 30-07-2026

CnenianbHICTB 32 OCBiTOMO: TIpuknagHa inpopmaTrka

Micue po6oTH 3400yBava: Haujonanbuuii yHiBepcuteT "JIbBiBCbKA MOMIiTEXHIKA"
Kopg 3a €IPIIOY: 02071010

Micue3HaxoaKeHHS: ByJs1. Crenana banpepu, JIeBiB, 79013, Ykpaina
dopma ByacHOCTI: [lepkasna

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBIiTH | HAayKu YKpaiHu

InmenTudikarop ROR:




I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT

Iudp cnenianizoBaHoi BYEHOI pagH (pa30Boi Cleliai30BaHOi BYE€HOI pazu). PhD 14785
ITloBHe HaliMeHYBaHHSI IOPHUAHUYHOI 0COOM: HaujonanbHuii yHiBepcuteT "JIbBiBCbKa MOTTITEXHIKA"
Kopg 3a €IPIIOY: 02071010

Micue3HaxoaKeHHS: ByJ. Creniana banpepu, JIbBiB, 79013, Ykpaina

dopma BracHOCTI: JlepxaBHa

Cdepa ynpaBiriHHS: MiHicTepCTBO OCBITH i HayKK YKpaiHu

InenTudikarop ROR:

IV. BimomocTi Ipo niznpueMcTBO, YCTaHOBY, OpraHi3alliio, B sIKi# 0yJ10
BHKOHAHO JHCEPTaIlilo

IloBHEe HaliMEeHYBaHHS IOPUAHYHOL 0C00H: HanionanbHuii yHiBepcuteT "JIbBiBCbKa MOJTITEXHIKA"
Kopg 3a €IPIIOY: 02071010

Micue3HaxoaKeHHS: ByJ. CrenaHa banpepu, JIbBiB, 79013, Ykpaina

dopma BracHOCTI: JlepxaBHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH i HayKU YKpaiHu

InenTudikarop ROR:

V. BizomocTi npo gucepraniio
MoBga guceprTallii: Vkpaincoka
Koau TemaTHYHHUX PYOpPHK: 20.55.03

Tema gucepranii:
1. TeoinopmaliiiiHa TexHOJIOris iepapxiuHOi KJlacTepu3allii Ta BiioOpasKeHHs Fe0OIPOCTOPOBUX AAHUX Y

Be6KapTorpadiyHIX CUCTEMax

2. Geoinformation Technology for Hierarchical Clustering and Visualization of Geospatial Data in Web
Cartographic Systems

Pedepar/aHoTanis:

1. Y nuceprauii po3B’si3aHO aKTyaJbHy HAayKOBO-TIPUKJIAAHY 3374y [MifjBUIIEHHS €(PEKTUBHOCTI IPOLECIB
iepapxiyHoi Kj1acTepusalii BEJIMKUX MaCUBiB reOlpOCTOPOBUX JAHMX LIJIAXOM iHTerpauii cydacHUX METOLIB
reoinzekcailii, He4iTKoi kJactepu3aliii, aITOpUTMIB 6araTopiBHEBOi arperatiii Ta miaxomiB 10 Bimo6paxkeHHs
IIpOoCTOPOBOi iH(popMalii y Bedbcepenopulax. ¥ BCTyIli OOIPYHTOBAHO aKTyaJsbHICTb TEMU AUCEPTALiliHOI po60TH,
c(pOpMyIbOBAHO METY Ta OCHOBHI 33[1a4i JOCiI)K€Hb, BU3HAYEHO HAYKOBY HOBU3HY POOOTH i IPAKTUYHE 3HAYEHHS
OTPMMAaHUX PE3yJIbTATiB, IOKa3aHO 3B'sI30K pOOOTU 3 HAYKOBMMU TeMaMHU. [1o1aHOo BifoMOCTi ITpo anpobalito
pe3ysbTaTiB pob0TU Ta OCOOMCTHUI BHECOK aBTOPa Ta Horo nyb6ikauii. ¥ nepuomy po3zii 3ailicHeHo aHai3
Cy4yaCHUX MiAX0/iB A0 iepapXiuHoi KlacTepu3sallii reoIpOCTOPOBUX AAaHUX Y BEOKapTOrpadiuHuX CUCTEMAX.
Po3risiHyTO METOAM CEPBEPHOI Ta KJIIEHTCHKOI KlacTepu3allil, TEXHOJIOrI TaiIiB i KellyBaHHS, CUCTEMU

IIPOCTOPOBOI iHAeKcallii Ta [UCKpeTHi r7106abHi I'PaTKOBi cucTeMu. BcTaHOBIIEHO, 110 iCHYI0Ui METOAM He



3a26€311e4yI0Th OJIHOYACHO MACIITAO0BAHOCTI, CTabiIbHOCTI KJIACTEPHUX MEX IIPU 3MiHi MacIITaby Ta afalTUBHOCTI
IIO HaliBCTaTUYHUX IeOJlaHuX, 1[0 OOIPYHTOBY€E HEOOXiAHICTh pO3POOJIEHHS HOBUX MOJieiell i MeToiB. Y Apyromy
PO31ii BHOCKOHAIEHO MOJieJb Kilacudikallii FeolpoCTOPOBUX AAHUX LIISIXOM BUOKPEMJIEHHS MiJIK/Iacy
HaMiBCTaTUYHMX JAHUX i3 YiTKO BU3HAUEHMMHU O3HAKaMU OHOBJIIOBAHOCTI. PO3p0671€HO MOJiesb iepapXiuHOi HeUiTKO]
KJIacTepu3allii Ha OCHOBI reKcaroHaabHoI iHgekcanii H3 i3 3acTocyBaHHAM HEYITKOI KlacTepu3aliii Ha KOKHOMY
piBHI MaciTabyBaHHS, 1110 3abe3Ieyye 1JIaBHI IIepexoy MK KjlacTepaMU Ta 3HUKYe 00YMCII0BaIbHI BUTPATH.
Po3po6seHo MeTo, iepapXiuHOro MifHATTS KJIACTEPIB Yepe3 MaTpPUYHY arperaliiio |-IpuHaIeXHOCTEN MK PiBHSIMU
H3. Po3pobneno meTtom nepiogndHoi opaliH-KaacTepy3allii 115 HaNiBCTaTUYHUX FeOJlaHUX, 110 peai3ye
napa’sesibHe OIpalloBaHHs rekcaroHiB H3 3 aTomapHUM 30€pesKeHHSIM pe3yJbTaTiB Ta aJallTUBHOIO CTpaTerieio
OHOBJIEHHS1. PO3po6JieHa MOJeJlb TaKOX CIIPHsiIa 3MEHILIEHHIO 3arajlbHUX 004U CII0BAJIbHUX BUTPAT NPU
KJIacTepu3allil BEJIMKOTo 06'eMy reo00 €KTIiB, OCKiJIbKY MONepeHe rpynyBaHHs 3a H3 i HediTKe po3nofineHHs 3
po3spobinenolo nedasudikaiiiero MiHiMi3yIOTb IOBTOPHI 064YKMCIIEHHS. 3aCTOCYBaHHS HEYiTKOi Klactepu3aliii Ha piBHi
H3-rexca nasno 3Mory KOpeKTHO IIPaljoBaTH 3 06JIaCTSIMU Pi3HOI IyCTUHY, 30epiralouyu 1iaBHi Iepexony Mix
KJIacTepamy, 110 ycyBae npobsemMy pizkoi pparmeHTallii, xapakTepHOi Jj151 KTaCUYHUX MOJIEJIEN Ta CTBOPIOE
nepeayMOBHU 111 CTabisIbHOTO MiZHATTS KJacTepiB Ha HACTYIHI PiBHI iepapxii. Y TpeTboMy po31isi po3pobieHo
MeTon nedasudikariii Ta BIOCKOHAJIEHO METO]T, OI[iHIOBAHHS SIKOCTi KJIacTepu3allii i amanrarii 0 4aCTKOBUX
OHOBJIEHb JJaHUX. Po3pobsieHo npouec gedasudikaltlii, SKUi y KI1acuyHill Gpopmi yacTo NpU3BOAUTD 1O
HeCTabiIbHOCTI KJIacTePiB y 30HaX pi3Koi 3MiHM rycTMHU. CIIPOEKTOBAHO aallTUBHY Mozeb aedasudikauii, mo
BpPaxOBY€ He JIMIIE€ MAaKCMMAaJIbHE 3HAYEHHS |1, aJIe 1 JIOKAJIbHY I'YCTHHY I'eKCa Ta KiJIbKiCTb BUAMMUX TOUOK Y MEXKAX
Be6KapTu. Po3pobeHuil ninxin 3abesnedye y3aropkeHicTb KJIaCcTepHUX pillleHb MiXK MacIiTabaMu Ta IifBullye
SKICTb y IPUKOPAOHHUX 30HAaX 3 HEPIBHOMIPHUM PO3NOJiIOM JaHUX. 3 OIJIsly Ha IOTpebu BeOBidyasisalyii
c(pOPMOBAHO CUCTEMY METPHK JJIs1 OLiHIOBAHHS SIKOCTi KylacTepu3atii. OKpiM KJIACUYHUX iHIEKCIB cuilyeTy, JlaHHa,
JeBica-boynniHa, BAKOPUCTaHO IPOCTOPOBO-OPi€HTOBAaHMI METO/, HA OCHOBI H3, 110 3HaYHO 3MeHITye

004K CII0BaJIbHI BUTPATH 3aBJSKU JIOKaslizallii aHaisy. 3alipolIOHOBaHO BUKOPUCTOBYBATH IIOKa3HUK CTabiIbHOCTI
KJIaCTEPiB MK PiBHSIMU MacCIITaOyBaHHS SIK KJIIOYOBY METPUKY [IJIs1 OLiHIOBaHHSI €(PEKTUBHOCTI iepapxiyHuX
Mogenel. 31ilicCHeHi eKCIIEPUMEHTH NMiATBepAnn e(PeKTUBHICTb pO3pO6JIEHOI MOJE KlacTepu3allii B yMoBax
peasIbHUX FeolpOCTOPOBUX HA0OPIB JaHUX. [HTerpaLis HeviTkoi Knacrepusauii 3 H3-iepapxieto 3abe3neuye
CTabisIbHi Ta iHTEpPIPETOBaHi pe3ybTaTU HaBiTh IPYU 3HAUYHUX Bapiallisix MIiIbHOCTI JaHuX. Po3po6yiennii KoMIIeKC
METO/IiB CTaB OCHOBOIO 1111 (POpPMYyBaHHS aJalITUBHOI iH(POpMaLifHOI TEXHOJIOTIi iepapxiyHoi KyacTepu3ariii Ta
BiOOGpaskeHHSI re0IIPOCTOPOBUX JAHUX, IHTErpOBaHoi y BebkapTorpadiuHi cuctemu. Y 4eTBEpTOMY pPO3isi
po3pob6ieHo 3acobu iHPopMalliiiHOi TeXHOJIOTII J11 aBTOMaTu3allii iepapxiyHoi KjacTepu3saliii BeIuKux
HaMiBCTaTUYHMX reogaHux. CHHTe30BaHa CTPYKTypa iHPOpMaLiliHOI TEXHOJIOTII IPYHTYEThCSI HA MOJLyJIbBHOMY
niaxomi, mo 3abesnevye MacTaboBaHICTh i THYYKICTh CUCTEMU. Y TEXHOJIOTII BUKOPUCTAHO Cy4aCHi MeTOAU
OIIpalll0OBaHHS Ta iHTerpallii reoJaHux, a TAKOXX CTaHJIapTHU30BaHi iHcTpymeHTH (6i6s1ioTexka H3 Ta mpoTokonu
poboTu 3 KapTorpadgiuyHUMU cepBicamn), o 3a6e3nedye e(PeKTUBHY poOOTY 3 6araTo’KepesIbHUMU JaHUMU Ta
HiATPUMKY pi3HUX MaciITabiB KapTu. ApxiTekTypa iHpopmaiiiHoi TexHoJorii cpopMoBaHa 1K HAGIp
B32€MOIIOB'SI3aHUX MOZYJIiB. BIOK MpocTOpoBOi iHpekcalii Bifnosinae 3a popMyBaHHS reKcaroHajbHUX PiBHIB H3,

1110 33JaI0Th 6a30BY CTPYKTYPY BXiAHUX JaHUX [ MOZesiell KiacTepusallii Ta 1o0y[0BU JIOKAJIbHUX 06J1acTe.

2. The dissertation addresses a pertinent scientific and applied problem: improving the efficiency of hierarchical
clustering processes for large geospatial datasets through the integration of contemporary geo-indexing methods,
fuzzy clustering algorithms, multi-level aggregation schemes, and approaches to the visualisation of spatial
information in web environments. The introductory chapter establishes the relevance of the research topic,
formulates the aim and primary objectives of the study, defines the scientific novelty of the work and the practical
significance of its findings, and situates the research within the broader landscape of ongoing scientific
programmes. Information is provided concerning the dissemination of results, the author's personal contribution,
and the list of publications. The first chapter presents a comprehensive analysis of contemporary approaches to
hierarchical geospatial data clustering in web mapping systems. Server-side and client-side clustering methods
are examined alongside tile-based rendering, caching strategies, spatial indexing systems (H3, S2, HEALPix), and



Discrete Global Grid Systems (DGGS). It is established that existing methods fail to simultaneously guarantee
scalability, stability of cluster boundaries across zoom levels, and adaptability to semi-static geospatial data - a
finding that substantiates the need for novel models and methods. The second chapter refines the geospatial data
classification model by introducing a formally defined sub-class of semi-static data characterised by explicit
update-frequency criteria. A hierarchical fuzzy clustering model is developed on the basis of H3 hexagonal
indexing, applying Fuzzy C-Means (FCM) at each level of the spatial hierarchy; the model ensures smooth cluster
boundary transitions and reduces overall computational overhead. A method for hierarchical cluster propagation is
introduced, realised through matrix-based aggregation of fuzzy membership degrees (i) across consecutive H3
levels. Additionally, a method of periodic offline clustering is developed for semi-static geospatial datasets,
implementing embarrassingly parallel processing of H3 hexagons with atomic result persistence and an adaptive
update strategy. The developed model reduces redundant computations by pre-partitioning data according to the
H3 grid prior to FCM execution, while the fuzzy membership representation - combined with the proposed
defuzzification procedure - enables accurate handling of data regions with highly variable density, eliminates the
abrupt fragmentation typical of classical hardassignment models, and creates the conditions necessary for stable
inter-level cluster propagation. The third chapter introduces a defuzzification method tailored to large-scale
hierarchical geospatial clustering. Unlike the classical argmax(u) approach, which is prone to cluster instability in
regions of abrupt density variation, the proposed adaptive defuzzification incorporates not only the maximum
fuzzy membership value but also the local hexagonal density and the number of spatially visible points within the
current web map viewport - thereby ensuring cross-scale consistency of cluster assignments and improving
quality in transitional zones with non-uniform data distributions. A spatially oriented quality assessment
framework is formulated for web visualisation contexts: in addition to classical validity indices - Silhouette, Dunn,
and Davies-Bouldin - an H3-based evaluation method is employed that substantially reduces computational cost
through localised analysis. Cross-scale cluster stability is proposed as a primary quality metric for hierarchical
clustering models. Experiments confirm the effectiveness of the developed model across realworld geospatial
datasets: the integration of fuzzy clustering with the H3 hierarchy yields stable and interpretable partitions even
under pronounced density heterogeneity, and the resulting suite of methods constitutes the computational
foundation of the adaptive geoinformation technology described in the subsequent chapter. The fourth chapter
presents the geoinformation technology developed for the automation of hierarchical clustering of large semi-
static geospatial datasets, implemented as a modular, scalable architecture. The spatial indexing block constructs
the multi-resolution H3 hexagonal grid that defines the input data structure for all downstream clustering and
neighbourhood computation. The local fuzzy clustering module executes FCM within each hexagonal cell,
computing fuzzy membership functions p and modelling smooth density transitions at the local level. The
hierarchical aggregation block consolidates membership information across H3 levels via matrix multiplication of
p-values, yielding a coherent hierarchical structure.

Jep>kaBHHH peecTpaliiiHuii Homep [IiP:
IIpiopuTeTHHI HanIPsAM PO3BHTKY HayKH i TeXHIKH: Tndopmaniiini Ta KOMyHIKaIiiiHi TEXHOOT]

CrpaTeriyHuii NpiOpUTETHUH HANIPSIM IHHOBALLiMHOI Ais1JIBHOCTI: PO3BUTOK Cy4acHUX

inpopManifiHUX, KOMYHIKallilHAX TEXHOJIOTiN, pOOOTOTEXHIKN
ITizcyMKH JOCIiz>KeHHS: HoBe BUpIlIEHHS aKTyaIbHOTO HAYKOBOTO 3aBIaHHSI

Iy6sikaii:

e 1. Hapymunceka O. O., MotpyHuu B. 1., Ap3y6os M. B., Tecitok B. M. [Hpopmaliifina TeXHOJIOTiS 117151 aHATIi3y
IIYHKTiB IIPOJAXy MOOGINBHOTIO OIEPATOPa HAa OCHOBI METOLIB KJIacTepu3allii. YKpaiHCbKU XXypHaJ
indopmaniitHux TexHosorii. 2023. T. 5, N2 2. C. 105-113. DOI: 10.23939 /ujit2023.02.105

¢ 2. Narushynska O., Arzubov M., Teslyuk V. Construction of hierarchical classification model for product

management: Penalized Information Gain considering dynamic weight coefficients. CxinHo-€Bponeiicbkuit



JKypHaJl epeoBUx TexHosoriit. 2025. N1 /3 (133). C. 17-27. DOI: 10.15587 /1729-4061.2025.321273

¢ 3. Ap3y6oB M. B., Batiok A. €. AHai3 pileHs Ta MifxoAiB KjlacTepusaliii reonpoCTOPOBUX JaHUX [JIs
oNnTUMi3allii NPOAYKTUBHOCTI BEO-KapTHU Ta B3aeMOJii KOpucTyBaya. YKpaiHCbKUM XypHas iHPpopMaLiliHuX
TexHosIoriit. 2023. Bum. 5, 1. 2. C. 88-96. DOI: 10.23939 /u;jit2023.02.088

¢ 4. Arzubov M., Narushynska O. Rethinking cluster quality evaluation for large-scale geospatial data.
Komm'toTepHO-iHTErpoBaHi TeXHOJIOrI: OCBiTa, HayKa, BUpOo6HULTBO. 2026. N2 62. C. 107-117. DOLI:
10.36910 /6775-2524-0560-2026-62-12

e 5. Narushynska O., Teslyuk V., Doroshenko A., Arzubov M. Data sorting influence on short text manual
labeling quality for hierarchical classification. Big Data and Cognitive Computing. 2024. Vol. 8, iss. 4. 41. DOI:
10.3390/bdcc8040041

e 6. Narushynska O., Doroshenko A., Teslyuk V., Antoniv V., Arzubov M. Enhancing hierarchical classification in
tree-based models using level-wise entropy adjustment. Big Data and Cognitive Computing. 2025. Vol. 9, iss.
3. 65. DOI: 10.3390 /bdcc9030065

e 7. Teslyuk V., Narushynska O., Arzubov M., Prots D. End-to-end development of a retrieval-augmented large
language model for cloud-based healthcare applications. CEUR Workshop Proceedings. 2025. Vol. 4005 : Proc.
of the Modern data science technologies doctoral consortium MoDaST 2025, Lviv, Ukraine, June 15-16, 2025.
P. 141-162. https:/ /ceur-ws.org /Vol-4005 /paperll.pdf

e 8. Teslyuk V., Narushynska O., Arzubov M., Martyniuk T., Trachuk T. Module for the analysis of digital skin
images aimed at early diagnosis of dermatological conditions based on deep learning methods. CEUR
Workshop Proceedings. 2025. Vol. 4013 : Proc. of the 2nd Intern. workshop on intelligent & cyberphysical
systems ICyberPhyS 2025, Khmelnytskyi, Ukraine, July 4, 2025. P. 97-110. https: / /ceur-ws.org/Vol-
4013 /paper8.pdf

¢ 9. Arzubov M., Narushynska O., Batyuk A., Cherkas N. Concept of server-side clusterization of semi-static big
geodata for web maps. International Scientific and Technical Conference on Computer Sciences and
Information Technologies. 2023. 18th IEEE Intern. conf. on computer science and information technologies,
CSIT 2023, Lviv, Ukraine, 19-21 Oct. 2023. 195025. DOI: 10.1109 /CSIT61576.2023.10324155

HaykoBa (HayKOBO-Te€XHiYHa) MPOAYKILISI: meToau, TEOPi, rinoresu

ConiasibHO-eKOHOMIYHA CIPSIMOBAHICTb: 3a6€3Me4eHHs IPOMUCIIOBOCT] Y/ HACEJIEHHS HOBUM BUIOM

iHopmaniitHO-KOMYyHIKaliTHUX [IOCJIyT

OxopoHHi goKymeHTH Ha OIIIB:

BrnpoBaakeHHS pe3yJIbTaTiB AHCEPTalii: BiposamkeHo

3B'A30K 3 HAYKOBHMH TeMaMH: 0124U000822

VI. BizoMocCTi Npo HayKOBOr0 KePiBHUKa /KePiBHHUKIB (KOHCYJIbTAaHTA)

Baacue IlpizBumie Im's Ilo-6aTbKOBI:
1. batiok AnaTos1i1 €BreHoBuY

2. Anatolii Y. Batiuk

KBasmigikanis: x.1.1., go,, 05.13.05
Inentudikarop ORCID ID: 0000-0001-7650-7383
JoparkoBa iHdpopmamist:

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI 0COOM: HaujoHanbHuil yHiBepcuTeT "JIbBiBCbKA MOTTITEXHIKA"



Kopg 3a €IPIIOY: 02071010

Micue3HaxoaKeHH: ByJs1. Crenana bannepu, JIbBiB, 79013, Ykpaina
dopma ByacHOCTI: Jlepxkasna

Cdepa ynpaBriHHS: MiHicTepCTBO OCBITH | HayKK YKpaiHu

InenTudikarop ROR:

VII. BizomocTi npo odiniiHHX ONIOHEHTIB Ta PELeH3€HTiB
OdiuiiiHi OTIOHEHTH

Baacwue IlpizBumie Im's Ilo-6aTbKOBI:

1. CmenakoB Kupuio CeprintoBuy

2. Kyrylo S. Smeliakov

KBasigikanis: x.1.1., npodecop, 01.05.02

Inentudikarop ORCID ID: 0000-0001-9938-5489

JoaparkoBa iHdopmamuist: [Tpodins y Scopus:
https:/ /www.scopus.com/authid /detail.uri?authorld=57203149663; IIpodinb y Google Scholar:
https:/ /scholar.google.com.ua/citations?user=D2FdCxYAAAA]

IloBHe HaliIMeHYBaHHS IOPUAHYHOL 0COOH: XapKiBCbKHil HAlliOHABHUI YHIBEPCUTET PajlioeIEKTPOHIKY
Kopg 3a €IPIIOY: 02071197

Micue3Haxoa>KeHHs: npocniekt Hayku, Xapkis, Xapkiscbkuii p-H., 61166, Ykpaina

dopma ByacHOCTI: [lepxkasna

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBITH | HayKy YKpaiHu

InmenTudikarop ROR:

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Ymenko IOpiit Onexcangposuy

2. Yurii O. Ushenko
KBasigikanis: 1. ¢.-m. ., npodecop, 01.04.05
InenTudikarop ORCID ID: 0000-0003-1767-1882

JoparkoBa iHdpopmamnist:

https: / /www.scopus.com /authid /detail.uriauthorld=6701840218;http: / /www.researcherid.com /rid /S-3308-
2016;http: / /orcid.org /0000-0003-1767-

1882;https:/ /scholar.google.com /citations?hl=ru&user=bySBprcAAAAJ&view_op=list_works&sortby=pubdate
IloBHe HaliMEeHYBaHHS IOPHAHUYHOI 0COOM: UepHiBelbKuii HallioOHAIbHYI yHIBEpCUTET iMeHi HOpis

denpkoBrYa
Kopg 3a €IPIIOY: 02071240

Micue3HaxoaKeHHS: By/. Komo6uncekoro, YepHisi, 58012, Vkpaina



dopma BiracHOCTI: JlepxasHa
Cdepa praBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:

PeuenseHTu

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Iix Ipuna BceBosnopiBHa

2. Iryna V. Pikh

KBasigikamis: n. 1. 1., npodecop, 05.13.06

Imentudikarop ORCID ID: 0000-0002-9909-8444

JoparkoBa iHdpopmamnist:

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

Micuesnaxo,rm(eunﬂ: ByJ. Crenana banpepu, JIbBiB, 79013, Ykpaina

dopma BracHOCTI: JlepxasHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKH YKpaiHu

InenTudikarop ROR:

Baacue IlpizBumie Im's Ilo-6aTbKOBI:
1. Kasumupa Ipuna fIpocnaBoBHa

2.Iryna Y. Kazymyra

KBasigikamis: . r. u., gouenr, 05.13.12

ImenTudikarop ORCID ID: 0000-0003-1597-5647

JonaTkoBa iHdopmalist:

IloBHe HaliMeHYBaHHSI IOPHUAUYHOI 0COOM: HaujoHanbHuil yHiBepcuTeT "JIbBiBCbKA MOTITEXHIKA"
Kopg 3a €IPIIOY: 02071010

Micuesﬂaxon)KeHHﬂ: ByJs1. Crenana banpepu, JIbBiB, 79013, Ykpaina

dopma ByacHOCTI: Jlepxasna

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBiTH i HayKu YKpaiHu

InenTudikarop ROR:

VIII. 3ak1104Hi BiZOMOCTI
BaacHe IlpizBume Im'st I[10-6aTbKOBI lmorp IBan I'puroposu

TOJIOBH pajgu



BaacHe IlpizBume Im's I10-6aTbKOBI lmonp IBan I'puroposuy

TOJIOBYIOYOTO Ha 3acCiiaHHi

BigmoBimasabpHUI 3a Hi,ILI‘OTOBKy Biktop MuxainoBuy XaBayko
00JIiKOBUX JOKYMEHTIB

Peec'rpa'rop Opuenko TersiHa AHaToJIiBHA

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZIIOBiZaJIbHUM 32 peEeCTpallilo HAayKOBOIi IOpuenko TeTsHa AHatosiiBHA

OisSIIBHOCTI




