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1. AktyanpHicTe. Cy4acHUI pO3BUTOK MEIUMLMHY BUMarae BIPOBAKEHHS CUCTEM IITYy4YHOro iHTesnexty (II). [Tornpu
yCIiXU METO/IB IJTMOOKOro HaBYaHHS, KJIaCUYHI CTaTUCTUYHI MiX0OW AOCITIN MeXi e(peKTUBHOCTI yepe3 gediuut
PO3MIYEHUX JAHUX, SIBUILE «JOMEHHOIO 3CYBY» Ta CEMAaHTUYHUI PO3PUB MiX MIKCEJISIMU i KITIHIYHUMU NIOHATTSIMU.
IrHOpyBaHHS MeAVMYHUX 3HaHb IPU3BOAUTH 1O CTBOPEHHS BPA3JIMBUX, IOTAHO IHTEPIIPETOBAHUX MOJIETIEN,
CXWJIbHUX JI0 TOTIOJIOTIYHUX i JIOTIYHUX TOMUJIOK. AKTYasIbHOIO 33[1a4€I0 € MiJBULEHHS TOYHOCTI Ta
obrpyHroBaHocrti LIl yepe3 nepexin 0o riopuaHUX apxiTeKTyp, 10 iHTErpyIOTh €KCIIEPTHI 3HaHHS Ha eTarnax
cermeHTaii, kacudikanii Ta 06pobseHHs TpupoaHoi MOBU. OG'€KTOM IOCTiIKEHHS € POLiecH iHTerparii 3HaHb Ta
ONPalIOBaHHA JAHUX Y CUCTEMAX IITYYHOTO iHTEJIEKTY MEJUYHUX NIIarHOCTUYHUX KOMILIEKCIB. [IpegmeTom
IOCTiI)KeHHS € METOJ Y Ta 3ac0o0U iHTerpallii eKCliepTHUX 3HaHb y MOJeJli IIIM60KOro HaBYaHHS 1715l 3734
cermeHralii, kjacudikalii MeIMYHMAX 300PKEHb Ta aHaJIi3y TEKCTOBUX KJIIHIYHUX JAHUX. METOI0 JOCIIiIKEHHS €
IiIBUIIEHHS TOYHOCTI Ta KJIiHiYHOI O6IPYHTOBAHOCTI [TPOLIECY IIPUIHSITTS PillleHb Y MEIUYHUX NiarHOCTUYHUX

KOMILJIEKCAX Yepe3 CTBOPEHHS METO[IiB Ta 3ac006iB iHTerpallii eKCriepTHUX 3HaHb Y MOJIeJli INTYYHOTO iHTeJIeKTy.



HaykoBa HOBUM3HA OCIIII)KEHHS [TOJISAra€e B TaKOMY: 1) yIOCKOHAZIEHO METO/L, alallTUBHOI IUCTUJIALLi 3HaHBb Bif,
MoOJeJieli-BYMTeJIiB 10 MOeJTi-y4IHs, SKUH BiIpi3HIEThCS Bifl aHaJIOrB BUKOPUCTAHHSIM IMHAMIYHOTO aHCaMOJII0
MOJIeJIEV-BYNTEIIB 3i CIIeliani30BaHO0 MOEIIIIO IJIs1 3MarajbHoOI afjanTallii JOMEHy Ta MEXaHI3MOM CEJIEKTUBHOI
(dinbTpalii, Mo gae 3MOry HaKONUYYBATU AOCBi] i3 Pi3HUX KJIIHIYHUX JOMEHIB Ta NlepeaBaTh MOro KOMIMAKTHIN
MOJIeJli-Y4HIO, MiIBUIIYIOYM B TaKUI CIIOCIO TOUHICTb IIPOLIECY IPUIHSATTS PillleHb 32 BAPiaTUBHOCTI BXiJHUX JAHUX;
2) yI,OCKOHAJIEHO METO]], BCTAHOBJIEHHSI CMUCJIOBUX 3BS13KiB Y MEAUYHUX TEKCTAX, SIKUH I10€IHY€E iHTerpallio
OHTOJIOTIYHMX 3HAHb Ta SIBHE KOAYBaHHs iH(opMallii IpO TOHAIBHICTS i 3allepedyeHHs, 110 MiABUILY€E TOUHICTb
iHTeprpeTalii KJIiHIYHUX 3aM1CiB Ta 3a0e3nevye JIOriYHY y3roIKEHiCTb BUCHOBKIB; 3) pO3p006JIEHO HOBUI METOT
cermeHrTalii 306pakeHb MarHiTHO-pe30HaHCHOI ToMorpadii ceplisl, SIKUI IPYHTYETHCS HA CUHEPIeTUYHOMY
[o€HAHHI MEXaHi3My eKCIIePTHO-KEePOBaHOi yBaru 4151 pOKyCyBaHHS Ha CKJIQIHUX Ai/IIHKaX Ta Clieljani3oBaHoi
(YHKILiI BTPAT i3 TONOJIOTIYHUMU OOMEXKEHHSIMU HAa OCHOBI 3HaKOBOI BifICTaHi, SIKUi1 jae 3MOr'y SIBHO KOJYBaTH
BKJIQ/IEHICTb Ta CYMDKHICTh @QHAaTOMIYHUX CTPYKTYP, 1O 3a0e3revye MifBUIEHHSI TOYHOCTI BU3HAUYE€HHS MEX OPraHiB
Ta YCYHEHHSI TOIOJIOTYHMX apTedaKTiB; 4) po3po6seHo HOBUM MeTo[, ineHnTudikauii naTosoriii ceps 3a
300pa’KEHHSIM MarHiTHO-pe30HaHCHOi Tomorpadii i3 BUKOPUCTaHHSIM IpaoBoi 3roOpTKOBOI MEPEXi, OpieHTOBaHOI
Ha 3HaHHS, SIKA peaslidye napagurmy pessuiiHoro MipkyBaHHs Ha rpadax, [ie By3iu 00'€JHYIOTb Ti6puaHi
BizyasibHi Ta MOP(OJIOTivuHI 03HAKK, 2 MATPULSI CYMDKHOCTI POPMYETHCS SIK CYIIEPIIO3ULLisl IPOCTOPOBUX 3B'SI3KIB Ta
KJIIHIYHUX KOPeJAliil i3 MeJUYHUX HACTAaHOB, 10 A€ MOSKJIUBICTb MiIBUIIUTY TOYHICTh Kacudikaliii niarnosis Ta
3a0€3Me4YUTH iIHTEepPIIPETOBAHICTh NPUMHATHUX pilleHb. [IpakTyHe 3Ha4eHHs1. CTBOPEHO NPOrPaMHUI KOMILIEKC
«IDK Medical Al». Metog, nuctunsanii nigsumys AUC-ROC Ha ninsoBomy nomedi 1o 81,45 % Ha 500 3pa3skax (+8,8
%). Meton NLP nocsr TounocTi 81,14 %. MeToq, cermeHTallii 3Hu3uB 11oxu6ky HD95 miokappa mo 6,5 MM Ta 306i7b1IKB
koediuienT Jaiica 1o 95,5 %. Metog knacudikauii Ha 6a3i GCN 3ab6e3neun ToyHicTb 94,0 % (+9,0 %). Pesynbratu
BIIPOBAPKEHO: y HapyasnbHui npouec JITEY, Ki1iHiYHy IpakTUKy XMeIbHULbKOI iH(pEKLiNHOI JIiKapHi, BAPOOHUYNI
nponec TOB «KI] HEMPOH» Ta Bukonanus HIIP XHY (N2 0124U004665). CTpyktypa po6oTu. V BCTyTi
OOI'PYHTOBAHO aKTyasbHICTb. Y po3pini 1 mpoananizoBaHo TexHouorii IlII B papiosorii Ta 06po6sieHHs NPUPOHOI
MOBHU. Y pO37iji 2 po3KPUTO METOIY OUCTUIIALII 3HaHb Ta aHa/i3y MEAMYHUX TEKCTIiB. PO31is 3 IpucBA4Y€HO
MeToJaM cermeHTallii Ta kinacudikauii. ¥ posaini 4 onucano apxitextypy I13 «IDK Medical Al» Ta pe3ynbraTu
€KCIIEpMMEHTIB. BUCHOBKY y3arajabHIOIOTh pe3yabTaTu. JucepTalis MicTuTb 182 ctopinku (OCHOBHUM TekcT — 130
c.), 54 puc., 27 Ta61., 142 mxepena. Ony6sikoBaHo 12 mpanp (1 Scopus, 3 ¢axosi «b», 6 Tes, 1 po3ain moHorpadii, 1

aBTOPCBKE IIPaBO).

2. The modern development of medicine requires the implementation of artificial intelligence (Al) systems. Despite
the success of deep learning methods, classical statistical approaches have reached their effectiveness limits due
to a shortage of labelled data, the phenomenon of "domain shift," and the semantic gap between pixels and clinical
concepts. Ignoring medical knowledge leads to the creation of vulnerable, poorly interpretable models prone to
topological and logical errors. An urgent task is to improve the accuracy and validity of Al by transitioning to
hybrid architectures that integrate expert knowledge at the stages of segmentation, classification, and natural
language processing. The object of the study is the processes of knowledge integration and data processing in
artificial intelligence systems of medical diagnostic complexes. The subject of the study is the methods and tools
for integrating expert knowledge into deep learning models for the tasks of segmenting, classifying medical
images, and analysing textual clinical data. The aim of the study is to increase the accuracy and clinical validity of
the decision-making process in medical diagnostic complexes through the creation of methods and tools for
integrating expert knowledge into artificial intelligence models. The scientific novelty of the study is as follows: 1)
An improved method of adaptive knowledge distillation from teacher models to a student model is proposed,
which differs from analogues by using a dynamic ensemble of teacher models with a specialised model for
adversarial domain adaptation and a selective filtering mechanism. This allows for accumulating experience from
different clinical domains and transferring it to a compact student model, thereby increasing the accuracy of the
decision-making process under varying input data. 2) An improved method for establishing semantic relationships
in medical texts has been developed, which combines the integration of ontological knowledge and explicit coding

of sentiment and negation information, increasing the accuracy of clinical record interpretation and ensuring the



logical consistency of conclusions. 3) A new method for segmenting cardiac magnetic resonance images is
developed, based on the synergistic combination of an expert-guided attention mechanism for focusing on
complex areas and a specialised loss function with topological constraints based on signed distance, which allows
for explicitly encoding the nesting and contiguity of anatomical structures, ensuring improved accuracy in defining
organ boundaries and eliminating topological artefacts. 4) A new method for identifying heart pathologies from
magnetic resonance imaging using a knowledge-oriented graph convolutional network is developed, which
implements the paradigm of relational reasoning on graphs, where nodes combine hybrid visual and morphological
features. The adjacency matrix is formed as a superposition of spatial relationships and clinical correlations from
medical guidelines, enabling increased diagnostic classification accuracy and ensuring the interpretability of
decisions. The "IDK Medical Al" software complex was created. The distillation method increased the AUC-ROC on
the target domain to 81.45% on 500 samples (+8.8%). The NLP method achieved an accuracy of 81.14%. The
segmentation method reduced the myocardium HD95 error to 6.5 mm and increased the Dice coefficient to 95.5%.
The GCN-based classification method provided an accuracy of 94.0% (+9.0%). The results were implemented in
the educational process at Lviv University of Trade and Economics, the clinical practice at Khmelnytskyi Infectious
Diseases Hospital, the production process at "KC NEURON" LLC, and the implementation of Khmelnytskyi National
University's state budget research project (No. 0124U004665). The introduction substantiates the relevance.
Chapter 1 analyses Al technologies in radiology and natural language processing. Chapter 2 presents methods for
knowledge distillation and the analysis of medical texts. Chapter 3 is devoted to segmentation and classification
methods. Chapter 4 describes the architecture of the "IDK Medical Al" software and the experimental results. The
conclusions summarise the results. The dissertation comprises 182 pages (main text: 130 pages), 54 figures, 27
tables, and 142 sources. 12 works were published (1 Scopus, 3 professional "B" category, 6 abstracts, 1 monograph
chapter, 1 copyright).

Jep>kaBHHH peecTpaniliHuil Homep JiP:

IIpiopuTeTHHI HaNIpsIM PO3BUTKY HayKH i TEXHIKHU: [HdopmauiiiHi Ta KoMyHiKawifiHi TexHOMOTii
CrpareriyHuii NpiopUTETHUH HaNPSIM iHHOBALLiMHOI AisIJIBHOCTI: PO3BUTOK CydacHUX
iHpopmaniitHUX, KOMYHIKALiTHUX TEXHOJIOTii1, pOOOTOTEXHIKN

ITiZCcyMKH ZOCIiZKEHHS: HoBe BUpIlIEHHS aKTyaIbHOTO HAYKOBOTO 3aBIAHHS

Iyo6sikarrii:

¢ Chaban O., Manziuk E., Radiuk P. Method of adaptive knowledge distillation from multi-teacher to student
deep learning models. Journal of Edge Computing. 2025. Vol. 4, no. 2. P. 159-178.

e Yaban O. Merop iHTerpatlii JOMEHHUX 3HaHb Ha OCHOBI ITpa(pOBUX HEIPOHHUX MEPEX MJI CETMEHTallii
306pakeHHst MPT cepus. BicHMK XMeIbHULIBKOTO HalliOHAJILHOTO YHiBepcuTeTy. Cepisl: TexHiuHi Hayku. 2026.
T. 361, N2 1. C. 452-457.

e Yaban O. MeTo noegHaHHSI KOHTEKCTHUX BEKTOPHUX IPEICTABJIEHD CJIiB i3 BEKTOPHUM MOJAHHSIM MEIUYHOTO
IoMeHy. BumipioBasbHa Ta 064MCIIOBAIbHA TEXHIKA B TEXHOJIOTIYHUX ITponecax. 2025. Bum. 82, N2 2. C.
297-301.

e Yaban O., Mansiok E., [lyka O. MeTop, iHTerpyBaHHs JOMEHHUX 3HaHb y 6araTocTpaTeriyny kiuacudikariio
MEJUYHUX 300paKeHb. BicHMK XMebHUIBKOTO HalliOHAJIbHOTO YHiBepcuTeTy. Cepist: TexHiuHi Hayku. 2024. T.
337, N2 3(2). C. 231-236.

HaykoBa (HayKOBO-TEeXHiYHa) IPOAYKILisi:
Comnia;ibHO-eKOHOMIYHA CIIPSIMOBaHiCTh:

OxopoHHi gokymeHTH Ha OIIIB:

BrnipoBagkeHHS pe3yJIbTaTiB AHCEPTalii: BiposamkeHo



3B'SI30K 3 HAYKOBHMH TeMaMH: 0124U004665

VI. BizoMocTi mpo HayKOBOr0 K€PiBHUKa /KePiBHHUKIB (KOHCYJIbTAaHTA)

BaacHe IlpizBume Im's I1o-6aThKOBI:
1. Kipor, FOpiii [TaBnoBuy
2. Yuriy P. Klyots

KBasigikanis: k. t. u., mou,., 05.13.13

InenTudikarop ORCID ID: He 3acrocosyerbcs

JoparkoBa iHdpopmamnist:

IToBHE HafIMCHYBaHHH IOpH,ILI/I'-IHOi OCOOM: XMeIbHULIBKHIT HAL[IOHATIBbHUI YHiBEpCUTET
Kopg 3a €IPIIOY: 02071234

MicueSHaxo,T.pKeHHﬂ: ByJI. [HCTUTYTCbKA, XMEJIbHULBKAN, XMEJIbHULLKAN p-H., 29016, YKpaina
dopma BracHOCTI: JlepxaBHa

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBIiTH i HAayKu YKpaiHu

InenTudikarop ROR:

Baacue IlpizBume Im'a Ilo-6aTbKOBI:

1. Manstok Enyapn AuapiioBuy

2. Eduard A. Manziuk

KBasidikanis: n. 1. u., npodecop, 05.13.06

InenTudgikarop ORCID ID: He 3acrocosyerncs

JoparkoBa iHdpopmamuist:

IloBHE HaliIMEHYBaHHS IOPUAHUYHOI 0COOH: XMebHUIBKMIA HAL[IOHAIbHUIA YHIBEPCUTET
Kopg 3a €IPIIOY: 02071234

Micue3Haxo,ereHHﬂ: ByJI. [HCTUTYTCBKA, XMEJIBHULIBKAN, XMEJIBHULILKAN p-H., 29016, Ykpaina
dopma BiracHOCTI: JlepxasHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKH YKpaiHu

InenTudikarop ROR:

VII. BizmomocTi npo odiliiHUX OTIOHEHTIB Ta pelleH3€HTiB
OdiuiiiHi OIOHEHTH
BaacHe IlpizBume Im's I1o-6aTbKOBI:

1. Bepesbkuir Osier MukoJ1aiioBuy

2. Oleh M. Berezsky



KBasigikamis: 1.1, npodecop, 05.13.23

InenTudikarop ORCID ID: He 3acrocosyerses

JoparkoBa iHdpopmamnist:

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH: 3axinHOyKpaiHChKUIl HALIOHAJIBHMIA YHIBEPCUTET
Kopg 3a €IPIIOY: 33680120

Micue3Haxoa>KeHHSI: By JIbeiscbka, TepHOMiNb, TePHOMIILCLKUIA P-H., 46009, Ykpaina
dopma BracHOCTI: JlepxaBHa

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBIiTH i HAayKu YKpaiHu

InenTudikarop ROR:

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Myneca Okcana IOpiiBHa

2. Oksana Y. Mulesa

KBasigikanis: n.1.1., mpodecop, 05.13.06
InenTudgikarop ORCID ID: He sacrocosyerbcs
JoparkoBa iHdpopmamuist:

IloBHe HaliMEeHYBaHHS IOPHUAHUYHOI 0COOM: [lepskaBHUI BULIVII HABYAJIbHUI 3aK/Iaf "YKIOPOZCHKHIA

HalliOHaJIbHUH yHiBEpCUTET"

Kopg 3a €IPIIOY: 02070832

Micue3HaxoaKeHHsI: By [TiaripHa, Yxropos, YKropozchkuii p-H., 88000, Ykpaina
dopma BracHOCTI: JlepxasHa

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBIiTH i HAyKu YKpaiHu

InenTudikarop ROR:

PeuenseHTu

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. 'matuyk €n1u3aseta ['eHHaniiBHa

2. Yelyzaveta G. Hnatchuk

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

InenTudikarop ORCID ID: He 3acrocosyerbcs

JoparkoBa iHdpopmamnist:

IloBHe HaliIMeHYBaHHS IOPUAHYHOL 0COOM: XMeNbHUIbKUF HAliOHALHUI YHIBEPCUTET
Kog, 3a €IPITIOY: 02071234

MicuesnaxomerHﬂ: ByJI. [HCTUTYTCbKA, XMEJIbHULIBKAN, XMEJIBHULILKAN p-H., 29016, YKpaina

dopma BracHOCTI: JlepxasHa



Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:

Baacue IlpizBuuie Im's Ilo-6aTbKOBI:
1. Kucinb TersHa MukosaiBHa

2. Tetiana M. Kysil
KBasigikanis: k. ¢.-m. 1., gor,, 01.01.06
Imentudikarop ORCID ID: He zacrocosyerbes

JoparkoBa indopmamnist:

ITIoBHe HaﬁMeHYBaHHﬂ IOpI/I,I[I/I‘{HOi O0COOM: XMeTbHUIBKII1 HAI[iOHATBbHUI yHiBEpCUTET

Kopg 3a €IPIIOY: 02071234

MicquHaXO,I[)KeHHﬂ: ByJI. [HCTUTYTCBbKA, XMEJIbHULIbKUM, XMEJILHULILKU p-H., 29016, YKpaiHa

dopma ByacHOCTI: [lepxasna

Cdepa ynpaBitiHHS: MiHictepcTBo OCBiTH i HayKu YKpaiHu

InenTudikarop ROR:

VIII. 3ak1104YHi BiZOMOCTI
BaacHe IlpizBumie Im's ITo-6aTbKOBI

TOJIOBH pajgu

BiiacHe IIpisBuie Im'sa ITo-6aTbKOBI

TOJIOBYIOYOrO Ha 3acCimaHHi

BignoBigasibHuUI 3a MiATOTOBKY

00JIiIKOBHX JOKYMEHTIB

PeecTpaTtop

KepiBnHuKk Bigginy YKpIHTEI, mpo €
BiZIIOBiZaJIbHUM 32 peeCTpallilo HAyKOBOIi

OisiILHOCTI

l'oBopymenko TetsgHa OsekcaHgpiBHA

l'oBopymenko Tersna OsnekcaHgpiBHa

CuHiok Osier MuKkoJiaioBU4

FOpuenko TetsiHa AHaToJiiBHA

Opuenko TerssiHa AHaTOJIiBHA



