O0Js1ikoBa KapTKa aucepTaii

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iIKOBHI HOMep: 0826U001192
Oco006J1uBi TO3HAYKH: BinKpura

JaTa peecrtpamnii: 25-04-2026

Craryc: 3amanoBana

PexBi3utu Hakasy MOH / Haka3y 3aKjazy:

I1. BizomocrTi nipo 3700yBaya

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. MaptpsaHOB [IMuTpo Iroposuy

2. Dmytro I. Martianov

KBasmigikamis:

I,T.[eHTI/I(biKaTop ORCID ID: 0009-0003-3919-4412

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
JlaTa 3axHcCTy:

CrneniaJbHICTh 3a OCBITOIO: 122 Komm'ioTepHi Hayku

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

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

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBIiTH | HAayKu YKpaiHu

InmenTudikarop ROR:




I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT

IIudp cnenianizoBaHoi BYUEHOI pagH (pa30Boi Cleliagai3oBaHOi BYEHOI pazu). PhD 12961
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 TemMaTHYHHUX PYOPHK: 20.54.06

Tema gucepranii:
1. MeTonu i 3ac06M MOSICHIOBAJIbHOTO LITYYHOTO iHTEJIEKTY /IS IPOTHO3yBAHHS [TOIIMPEHHS eMifieMil

2. Methods and Tools of Explainable Artificial Intelligence for Predicting the Spread of Epidemics

Pedepar:

1. MaptpsHoB [I.I. MeTonu i 3ac06U MMOSICHIOBAIBHOTO IITYYHOTO iHTEJIEKTY J1s1 IPOrHO3YBaHHS MOIMMPEHHS
enigemiil. — Keasnigikaniiina HaykoBa npalisi Ha IpaBax pykonucy. JlucepTaliist Ha 3M00yTTsI HAyKOBOTO CTYIIEHS
IokTopa (pinocodii 3a crenianpHicTio 122 «Komm'ioTepHi Hayku». — HanionansHuil yHiBepcuTeT «JIbBiBCbKa
nositexHika», JIpBiB, 2026. 3micT aHoTawii. [Juceprauis Mae Ha MeTi po3pOOUTH iHPOPMALiIFIHY TEXHOJIOTII0
IIPOTHO3YBaHHS Ta iHTEpIIpeTalii MeUYHNX PU3UKIB Ha OCHOBI aHCaMbJIeBUX MOjieslell MallMHHOTO HaBYaHHS Ta
metogiB Explainable Al. locnimkeHHs POKyCyeTbCs Ha OOYI0Bi BUCOKOTOYHMX i IIOSICHIOBAHUX MOJIeJIel ITyYHOTO
iHTEeJIeKTy [J151 aHaJi3y COLiaIbHO-€KOHOMIYHMX, MEIMYHUX, IemorpadidHux i 6i0XiMiYHMX JaHUX y 3aJ1a4ax
IIPOTHO3yBaHHS MOIMPEHHS Ty6EePKyIb03y Ta TSHKKOCTI nepebiry COVID-19. Oco6iuBicTIO po60TH € KOMILJIEKCHE
[IO€IHAHHS aCOLIaTUBHOIO aHaJIi3y, iHKEeHePil 03HaK, ONTUMI3allil MOJlesIel Ta METOIIiB MTOSICHIOBAHOCTI, 110
3abe3nevye (GOpMyBaHHS IPO30PUX i BiITBOPIOBAHMX PillleHb. 3alIPONIOHOBAHA CUCTEMA OPi€HTOBAaHA Ha
3aCTOCYBaHHS Y cdepi 0XOPOHU 3[0,0POB’s, €MileMiONIOriYHOMY MOHITOPUHIY Ta MEINYHUX iHPOPMALiTHUX

CHCTEMAX, JI€ KPUTUYHO BOKJIMBOIO € HaIiMHICTh IPOTHO3YBAaHHS Ta IHTEPIIPETOBAHICTL PE3YJbTATIB. Y IEPUIOMY



po3xisi 30iICHEHO aHaJIi3 HAYKOBUX [IKEPeJI MO0 3aCTOCYBAHHS ITYYHOI'O iHTEJIEKTY B erifgemiostorii Ta
KJIIHIYHOMY [TPOTHO3YBaHHi. OKpecsIeHO KII0YOBi YNHHUKMY II0IINPEHHS Ty0epKyIb0o3y B YKpaiHi Ta CBiTi, a TaKOX
IIPeJUKTOPU TsDKKOCT nepebiry COVID-19. BusnaueHo HayKoBy IIpo6JieMy, a came BiICYyTHICTb KOMITJIEKCHUX
iHTEepIpeTOBaHUX MOZEJIel, 30aTHUX IHTerpyBaTy Pi3HOMaHITHI MEIUYHI Ta colLjiajbHi JaHi Ta 3a6e3ned4yBaTu
BUCOKY TOUYHICTb Tporuo3sis Explainable Al YV npyromy po3zini po3po6seHo MeTonu nomnepesHboi 06pooKHy,
inTerpauii Ta imxxeHepii janux. [IpoBeieHO CTPYKTypU3allil0 YKPAiHChKUX €MifleMiOJIOTiYHUX JAaHUX i3 TyOepKyIbo3y,
iHAificbKUX perioHasbHUX HAbopiB Ta KiiHiuHux COVID-naHux; BUKOHaHO HOpMasisalliio, 6ajaHCyBaHHS BUOIPOK,
3MEHIIEHHS] MYJIbTUKOJIIHEAPHOCTI 11 acOLiaTUBHMI aHai3. BusHaueHO HailiHPOpMaTUBHilli (paKTOpPH, TaKi SIK
6axrepioBupineHHs, BIJI/TB, vactora dmooporpadiyHux oriszis (s TydbepKyabo3sy), a Takox IL-6, LDL-H,
Depression, AST, Lymphocytes (g5 COVID-19). Y TpeTboMy po3iji 106y10BaHO Ta ONTUMI30BaHO JIiHilHI,
HeJIiHiIHi 1 aHcaMmb1eBi MOJieJli MallIMHHOTO HaBYaHHS, 30Kpema Decision Tree, Random Forest, SVM, KNN,
HelipoHHI Mepexi, AdaBoost i Stacking. 3anpornonoBaHo metozn Explainable Optimization for Al, mo noennye min6ip
rineprapaMeTpiB i3 aHaJi30M Ba>KJIMBOCTI O3HaK. JJOCSATHYTO BUCOKOI TOYHOCTI IIPOTrHO3YBaHHS: IJ1s1 TyOEPKYJIbO3Y —
R2test mo 0.84-0.87, myiss COVID-19 - Accuracy go 0.974 ta AUC-ROC = 1.000. [TokazaHO JOUiNbHICTD
BUKOPUCTAHHS JIOKQJIbHUX MOJIeJIell PU3MKY Ta HOPMaJli30BaHMX ITOKA3HUKIB 3aXBOPIOBAHOCTI [71s1 perioHaIbHUX
IIPOTHO3iB. Y 4eTBepTOMY pPO3[ijli pO3p06JIeHO apXiTeKTypy iHPopmMaliiiiHoi TeXHOoJIorii i monepenHbOi 06POOKHU

I AHWX, MAIIMHHOTO HaBYaHHsI, onTuMizauii Ta Explainable Al, mo Bkimtovaiors SHAP-aHanis, aHasis 4yTUBOCTI,
permutation importance, gepesa pilleHb Ta 100YOBY JIOKQJILHUX POQiIiB pu3KKy. 3ab€31e4eHo NPo30PiCTh
IIPOTHO3iB i MOKJIMBICTb iHTerpallii TeXHOJIOrii B MeuyHi iHpopMaliliHi CUCTEMHU Ta CUCTEMU MiITPUMKU
NpUNHATTS pilleHb. OCHOBHI HAyKOBi pe3yJibTaT pucepTalii onybsikoBaHo y 10 mparnsx, 30Kkpema: 2 CTaTTi — y
BUJIQHHSX, 1O iHJEKCYIOTbCSI B HAYKOMETPUYHUX 6a3ax Aanux (Q2 i Q4), 4 crarti - y paxoBux BUAAHHSIX YKpaiHy, 3
ny6sikauii - y 36ipHHKax MaTtepiaiB HAyKoBUX KOH(pepeHLilt, 1 - po3zin mixkHapogHoi MoHOrpadii.

2. Martianov D.I. Methods and Tools of Explainable Artificial Intelligence for Predicting the Spread of Epidemics. -
A qualifying scientific work (manuscript). Dissertation for the degree of Doctor of Philosophy in specialty 122
“Computer Science.” - Lviv Polytechnic National University, Lviv, 2026. Abstract content. The dissertation aims to
develop an information technology for forecasting and interpreting medical risks based on ensemble machine
learning models and Explainable Al methods. The research focuses on constructing highly accurate and
interpretable artificial intelligence models for analyzing socio-economic, medical, demographic, and biochemical
data in tasks related to predicting the spread of tuberculosis and the severity of COVID-19. A distinctive feature of
the work is the comprehensive integration of associative analysis, feature engineering, model optimization, and
explainability methods, which together ensure the creation of transparent and reproducible decision-making
mechanisms. The proposed system is designed for applications in healthcare, epidemiological monitoring, and
medical information systems, where the reliability of predictions and the interpretability of results are critically
important. The first chapter presents an analysis of scientific sources related to the use of artificial intelligence in
epidemiology and clinical prediction. Key determinants of tuberculosis spread in Ukraine and globally, as well as
predictors of COVID-19 severity, are outlined. The scientific problem is identified as the lack of comprehensive
interpretable models capable of integrating diverse medical and social data while ensuring high-accuracy
Explainable Al predictions. The second chapter develops methods for data preprocessing, integration, and feature
engineering. Ukrainian epidemiological datasets on tuberculosis, regional datasets from India, and clinical COVID-
19 datasets were structured and analyzed; normalization, sample balancing, multicollinearity reduction, and
associative analysis were performed. The most informative factors were identified, such as bacterial excretion,
HIV/TB co-infection, and frequency of fluorographic examinations (for 8 tuberculosis), as well as IL-6, LDL-H,
Depression, AST, and Lymphocytes (for COVID-19). The third chapter presents the construction and optimization
of linear, nonlinear, and ensemble machine learning models, including Decision Tree, Random Forest, SVM, KNN,
neural networks, AdaBoost, and Stacking. A method termed Explainable Optimization for Al is proposed,
combining hyperparameter tuning with feature importance analysis. High predictive accuracy was achieved: for
tuberculosis - R?test up to 0.84-0.87, and for COVID-19 - Accuracy up to 0.974 and AUC-ROC = 1.000. The study
demonstrates the effectiveness of using local risk models and normalized incidence indicators for regional



forecasting. The fourth chapter presents the architecture of the information technology for forecasting and
interpreting medical risks. Modules for data preprocessing, machine learning, model optimization, and Explainable
Al were implemented, incorporating SHAP analysis, sensitivity analysis, permutation importance, decision trees,
and the construction of local risk profiles. The system ensures transparency of predictions and supports
integration into medical information systems and decision-support tools. The main scientific results of the
dissertation have been published in 10 works, including: 2 articles in scientometric journals (Q2 and Q4), 4 articles
in professional Ukrainian journals, 3 publications in scientific conference proceedings, 1 - section of an
international monograph.
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