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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

MaremaTryHe MOJIEIIOBaHHS i YMCI0BO-aHAMITUYHI METOIU OCIIKeHHS AMHAMIYHUX Ta iHPopMaLiitHUX

IIpOLIECIB

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Constructive and qualitative research methods of functional differential equations and mathematical modeling of

economic behavior, natural information processes

Pedepar yKpaiHCBKOIO:

MeTonom ycepegHeHHs! IOCTIiI)KeHO iCHYBaHHSI i €JUHICTb pO3B's13Ky 6araTo4acTOTHUX CUCTEM i3 3alli3HEHHSIMU
apryMeHTy CTaHIAPTHOTO BUIJISAAY i 3 iepapxi€l0 aCUMITOTUKY WBUAKUX i MOBIIBHUX Ta YACTOT [J151 LIMPOKUX
KJaciB 3a1a4. OTPUMaHO OLiHKY IOXUOKM METOY, SIKa SIBHO 3aJI€KUTh Bifl Majioro napamerpa. Pesysibratu
3aCTOCOBAHO IJIs1 AesIKUX NudepeHLiaTbHUX irop. 3alporIoHOBaHO i OCIIIPKEHO MaTeMaTH4Hi MofeJi iMyHHOI
BiANOBifi Ha iH(QeKLillHe 3aXBOPIOBaHHS Ta [IOMIMPEHHS eNifieMii 3 ypaxyBaHHSM BILIMBY 3a0pyJHEHHS! IOBKIJIJIS.
Po3ryisiHyTO MaTeMaTu4Hi MOJeJli IMHAMIKY YMCEJIBHOCTI MIOMYJISILIN 3 HENIEPEKPUBHUMU ITOKOJIIHHSIMUY, KOJIU iX
picT BinOyBaeTbCs B AUCKPETHI MOMEHTH 4acy. [IpoBeeHOro JOCliIpKeHHS Ta pO3p006JIeHO iHHOBaLilHi
iHopmalliiiHi cucTemu 111 €KOJIOTiYHOI0 MOHITOPUHIY Ta MOZEJII0BaHHs enifgemiil. [IpoBeeHo HayKOBi
IOCiIKeHHS 3 iHPOopMalLiliHMX TEXHOJIOTIH Ta ITY4YHOrO iHTEJIEKTY, 110 OXOILIIOIOTh TEOPETUYHI PEe3yJIbTaTH,
aNropuUTMIidHI pO3pO6KY Ta NPUKIIALHI peasisauii. YI0CKoHaIeHO MeTOAU MAIIMHHOTO HaBYaHHS i 06pOOKU
IIPUPOJHOI MOBU, PO3PO6JIEHO HEUiTKO-JIOTiYHI Mozesi 117151 iHTepIIpeToBaHOro aHasli3y PU3UKIB Ta CTBOPEHHS
IIPOTOTHIIIB IPOIPAaMHUX CUCTEM [1JI51 KOMITIOTEPHOTO 30py 1 IPOCTOPOBO-YaCOBOTO MOJIeJI0BaHHsI. [IpakTUyHi

BIIPOBA’)KEHHSI IEMOHCTPYIOTh 3aCTOCOBHICTb MiZIXOMiB B OCBITHIX i BUDOOHMYHUX CLIEHAPIisX.

Pedepar aHIJIiHCBKOIO:

The existence and uniqueness of the solution of multi-frequency systems with standard argument delays and with
a hierarchy of fast and slow asymptotics and frequencies for wide classes of problems were investigated using the
averaging method. An estimate of the error of the method was obtained, which clearly depends on a small
parameter. The results were applied to some differential games. Mathematical models of the immune response to
an infectious disease and the spread of an epidemic were proposed and investigated, taking into account the
influence of environmental pollution. Mathematical models of the dynamics of population numbers with non-
overlapping generations, when their growth occurs at discrete points in time, were considered. Innovative
information systems for environmental monitoring and epidemic modeling were studied and developed. Scientific
research on information technologies and artificial intelligence was conducted, covering theoretical results,
algorithmic developments, and applied implementations. Machine learning and natural language processing
methods have been improved, fuzzy logic models have been developed for interpretive risk analysis, and software
systems for computer vision and spatiotemporal modeling have been prototyped. Practical implementations
demonstrate the applicability of the approaches in educational and industrial scenarios.
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