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TEeMIIEpPaTypH Ta 30CEPEIPKEHUX BIJIUBIB
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Pedepar:

1. Inceprauiiina po60Ta IpUCBsSIYeHa BUPIlIEHHIO BaXJIMBOI HAYKOBO-TIPUKJIAAHOI TPO6GIEMH, 110 MOJISITAE Y
pO3po01Ii i pO3BUHEHHI MiX0IiB, METOLIB i 3aC06iB MaTEMaTUY—~HOI'0O MOJIE/II0BAaHHS MIPOLIECiB iHPeKIinHUX
3aXBOPIOBAaHb Ta NIPOTUBIPYCHOI iIMYHHOI BifIOBiAi 3 ypaXxyBaHHAM LiiJIECIIPSIMOBAaHMX JIiKyBaJbHUX, 30KPEMA,
30CcepepKeHuX BIJIMBIB ((GapMaKoJIOriYHuX, iIMyHOJIOTIYHNYX, aicOPOLiHNX), KOHBEKIi Ta nudy3iiiHuX 30ypeHb,
TeMIIepaTypH, YMOB 3MilllaHUX iHQeKLiil Ta 6iocTumyssauii. Ha ocHoBI ifeil Teopii 30ypeHb 3alIpOIIOHOBAHO
MeTogo10riI0 Moaudikalii Moaesnel iHpeKIiTHOro 3aXBOPIOBaHHS Ta IPOTUBIPYCHOI IMYHHOI BiINOBiAi AJ1s1
ypaxyBaHHSAM e(eKTiB Majsioro AudysiiHOro po3ciloBaHHS [iI0UMX YMHHUKIB B OJJHOBUMIPDHUX Ta 6araTOBUMIiPHUX

0671acTsX. PO3p06sIeHO TEXHOJIOTiI0 KOHCTPYIOBaHHS ePeKTUBHOI 064K CIIOBAIbHOI IPOLIeIypY TOKPOKOBOTO



41 CeJIbHO-aCUMITOTUYHOTO HAGIMKEHHS PO3B'3KiB MOZEJIbHUX CUHTYJISIPHO 30ypeHUX 3a7ay i3 3anisHeHHsIM. Ha
11ili OCHOBI po3po6sieHO HOBY Moaudikalio Mozesi iHdeK-1iiHuX 3aXBOPIOBAaHb IJIs1 ypaxyBaHHS IUQY3iiHUX
30ypeHb B YMOBaX 3aCTOCYyBaHHs (papMaKoJIOriYHUX Ta iIMyHOJIOTIYHUX 3aC06iB. 3alIpONIOHOBAHO HOBY METO,0JIOTII0
y3a-rajlbHeHHs MojiesIel iHPEeKLiHOro 3aXBOPIOBAHHS Ta IPOTUBIPYCHOI iMYHHOI BifiOBiAi AJ151 KOMIJIEKCHOTO
ypaxyBaHHS nudy3ifiHuX 30ypeHb, Pi3HOTO POy 30CEpeKEeHNX BILJIUBIB, JIOTICTUYHOI OOMEXEHOCT] MOMyJIALifHOI
IVHaMiKU Ta TeMIlepaTypHOI peakliii opraHiamy, a TakoxX BiZ[IOBiIHMM YNHOM aJalTOBaHO, MOAU(IKOBAHO Ta
PO3BUHYTO [IOKPOKOBY TEXHOJIOTiI0 YACEIbHO aCUMIITOTUYHOTO HAOVDKEHHS PO3B'SI13KiB BifJ[IOBIIHUX MOJIE/IbHUX,
30KpeMa, JUCKPETHUX 3a/a4. 3arajibHy METOL0JIOTII0 alallTOBAHO i PO3BUHYTO AJ1s1 Mogudikalii Mmogesen 3MilaHux
iHdexuil 3 ypaxyBaHHSIM IIe I B3aeMOii MixK BipycaMu Ta yMOB 3aCTOCYBaHHS iMyHOTeparlii i 6iocTumyssLii, a
TaKoX cHOPMYJIbOBAHO MCKPETHY NPOLEeypy aJallTUBHOIO YIIPaB/iHHS iIMyHHOIO peakllielo. Po3pobseHo
METOJI0JIOT{I0 y3arajbHEHHS MOJieJlel BipyCHUX iH(eKLii 1J1s1 ypaxyBaHHS BILIMBY aCOPOLINHUX 3aCO06iB (B TOMY
4uCJli e(eKTiB IBOKOMIIOHEHTHO] (6araTOKOMIIOHEHTHOI) KOHKYPEHTHOI aficop61iii) B yMoBax 1udysiliHuX 30ypeHb,
TeMIIepaTyPHOI peakuii Ta iMyHoTeparii. JuCKpeTHy IpoLeLypy aJallTUBHOTO YIIPaBJIiHHS iMyHHOIO pEaKLi€lo

MO GIKOBAHO J1JI1 YMOB KOMILJIEKCHOTO 3aCTOCYBaHHS aICOPOLIHUX Ta iIMyHOJIOTYHUX 3ac006iB. PO3p06s1eHO i
PO3BUHYTO Migxiz mono Mmopudikaliii Ta y3araJbHeHHS MOAeJel BipyCHUX iH(eKI il 151 TPOTHO3YBaHHS AUHaMIKU
3aXBOPIOBAHHS 3 YpaxyBaHHSIM e(eKTiB, 110 3yMOBJIIOIOTHCSI 0COOIMBOCTSIMU KOHBEKLI B CepeoBULIAX 3
HEPiIBHOMIPHUM I10JI€M IBUJIKOCTI pyXy MDKKJIITUHHOI PiIMHY, @ TAKOXK AEKIJIBKOX LUISAXIB Mirpauii firo4nx
YMHHUKIB. Ha 11ii1 OCHOBi 3aIIPOIIOHOBAHO TEXHOJIOTIIO y3arajJbHEHHS MOJeli iHpeKLiTHOro 3aXBOPIOBAHHS 1J14
ypaxyBaHHS HepPiBHOMIpHOi KOHBeK1ii y nepudepiiHoMy iMyHOJIOTiYHOMY OpraHi. PO3po6j1eHO METO0JI0TiIO
inenTudikauii HeBimoMuUX apaMeTpiB Maoro udy3itHOro po3ciloBaHHS [iI0YMX YNHHUKIB, a TAKOX KoedillieHTa
BILJIMBY aZICOPOEHTIB Ha IMHAMIKy aHTUTEHIB B CEPEJOBUIL OPraHi3aMy /1J1s pPi3HUX TUIIB (PYHKIiOHAIbHOI

3aJI€5KHOCTI oux napameTpiB Ta 3a1aHNUX YMOB IIEPEBU3HAYECHHS.

2. This dissertation is devoted to addressing a significant scientific and applied problem concerning the
development and advancement of approaches, methods, and tools for mathematical modeling of infectious disease
processes and antiviral immune responses, considering targeted therapeutic interventions, including localized
effects (pharmacological, immunological, adsorptive), convection and diffusion perturbations, temperature,
conditions of mixed infections, and biostimulation. Based on the ideas of perturbation theory, a methodology for
modifying models of infectious disease and antiviral immune response is proposed to account for the effects of
small-scale diffusion scattering of active factors in one-dimensional and multi-dimensional domains. A technology
for constructing an efficient computational procedure of step-by-step numerical-asymptotic approximation of
solutions to model singularly perturbed delay problems has been developed. Based on this, a novel modification of
the infectious disease model has been developed to account for diffusion perturbations under conditions of
pharmacological and immunological agent application. A novel methodology for generalizing models of infectious
disease and antiviral immune response has been proposed to comprehensively account for diffusion perturbations,
various localized effects, logistic limitations of population dynamics, and the body's temperature response.
Furthermore, a step-by-step technology for numerical-asymptotic approximation of solutions to corresponding
model, particularly discrete, problems has been adapted, modified, and developed accordingly. The general
methodology has been adapted and developed for modifying mixed infection models, further considering
interactions between viruses and conditions of immunotherapy and biostimulation application. Additionally, a
discrete procedure for adaptive control of the immune response has been formulated. A methodology for
generalizing viral infection models has been developed to account for the impact of adsorptive agents (including
the effects of two-component (multi-component) competitive adsorption) under conditions of diffusion
perturbations, temperature response, and immunotherapy. The discrete procedure for adaptive control of the
immune response has been modified for conditions of combined application of adsorptive and immunological
agents. An approach has been developed and advanced for modifying and generalizing viral infection models to
predict disease dynamics, considering effects caused by convection features in media with non-uniform
intercellular fluid velocity fields, as well as multiple migration pathways of active factors. Based on this, a
technology for generalizing the infectious disease model has been proposed to account for non-uniform



convection in a peripheral immunological organ. A methodology has been developed for identifying unknown
parameters of small diffusion scattering of active factors, as well as the influence coefficient of adsorbents on
antigen dynamics within the organism's environment, for various types of functional dependence of these

parameters and given overdetermination conditions.
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PUPOIOKOPUCTYBaHHS
Kopg 3a €IPIIOY: 02071116

Micue3HaxoaKeHHs: sys. CobopHa, 6y1. 11, Pisue, PiBHeHchkuii p-H., 33028, Ykpaina
dopma BracHOCTI: JlepxaBHa

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBIiTH i HAayKu YKpaiHu



InenTudikarop ROR:

VII. BizomocTi npo odiliiHUX OTIOHEHTIB Ta pelleH3€eHTiB
OdiuiiiHi OIOHEHTH
Baacue IlpizBume Im'a Ilo-6aTbKOBI:

1. IllaxoBchka Hatanig borpaHdiBHa

2. Natalya Shakhovska

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

InenTudikarop ORCID ID: 0000-0002-6875-8534

JoparkoBa iHdpopmamist:

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI 0COOHM: HaujonanbHuii yHiBepcuteT "JIbBiBCbKa MOTTITEXHIKA"
Kopg 3a €IPIIOY: 02071010

Micuesnaxomxeunﬂ: ByJ. CrenaHa Bangepy, 6yz. 12, JIbBis, 79013, Ykpaina

dopma BracHOCTI: JlepxasHa

Cdepa praBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:

Baacwue IlpizBumie Im's Ilo-6aTbKOBI:
1. CeepcTiok Auppiit CrenaHoBUY

2. Andrii S. Sverstyuk

KBasigikanis: 1. 1. u., npodecop, 01.05.02
ImenTudikarop ORCID ID: 0000-0001-8644-0776
JoparkoBa iHdpopmamist:

IloBHE HaliMEeHYBaHHS IOPUAHYHOL 0COOH: TepHOMIILCHKUI HAIIOHATLHUI MEIUYHUT YHIBEPCUTET iMEHi

I. 4. TopbayeBchkoro MiHicTepcTBa OXOPOHU 37IOPOB'st YKpaiHu

Kopg 3a €IPIIOY: 02010830

MicneSHaXO;DKeHHﬂ: Martigan Boui, 6ya. 1, Tepromnine, TepHomninbcbKuii p-H., 46001, Ykpaina
dopma BracHOCTI: JlepxasHa

Cdepa praBJIiHHﬂ: MiHicTepCTBO OXOPOHHU 3/10POB 51 YKpaiHu

InenTudikarop ROR:

Baacwue IlpizBumie Im's Ilo-6aTbKOBI:
1. fIkoBnes Cepriit BceBonongosud

2. Sergiy V. Yakovliev

KBasigikamis: 1.¢.-m.1., npodecop, 01.05.02



InenTudikarop ORCID ID: 0000-0003-1707-843X

JoparkoBa iHdpopmamnist:

IloBHe HaliMeHYBaHHSI IOPUAHUYHOI OCOOH: XapKiBChbKuil HAL[OHAJILHUMI YHiBepcuTeT imeHi B. H. Kapasina

Kopg 3a €APIIOY: 02071205

Micuesnaxomxeunﬂ: MamgaH CBobonu, 4, XapkiB, XapKiBCbKuUil p-H., 61022, YkpaiHna

dopma BracHOCTI: JlepxasHa

Cdepa praBJIiHHﬂ: MiHicTepcTBO OCBiTH i HayKU YKpaiHu

InenTudikarop ROR:

PeuenseHtu

VIII. 3akir04Hi BimoMocTi
BiiacHe IIpizBuie Im'sa ITo-6aTbKOBI
TOJIOBH pagu

BsiacHe IIpizBuie Im'sa ITo-6aTbKOBi
rOJIOBYIOYOTO Ha 3acCifiaHHi
BigmoBigasbHUH 32 MiATOTOBKY

00JIIKOBHX JOKYMEHTIB

PeecTpartop

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZIIOBiZaJIbHUM 32 pEeECTpallil0 HAyKOBOIi

OisIJIbHOCTI

MaptuHok [leTpo Mukosanosud

MapTtuHiok [lerpo MukosnainoBuy

Migyra Osbra PomaHniBHa

VKpIHTEI

FOpuenko TetsHa AHaTosiiBHA



