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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

MaTtemaTtuyHe MOJJEJNIOBAHHS CKIIAJHUX CUCTEM

Ha3sBa po6oTH aHIJIilICbKOIO:

Mathematical modeling of complex systems

Pedepar yKpaiHCBKOIO:

Po3BUHYTO METO[, 1715 TPOCTOPOBOIO MOZENIOBaHHs IpoueciB nomrpeHHs COVID-19 3 BUKOpUCTaHHAIM BEKTOPHUX
u1ppOBUX KapT Ta (i3UYHOI AaHAJIOTI] 3 TOHATTAM «LEHTP TSDKIHHS», 10 1aB MOXKJIMBICTb IIOOYAyBAaTH TPAEKTOPIi
IepeMIIIEHHS TaKOTO LIEHTPY TSKiHHSA SIK 1718 HOBUX BUIIAJIKIB 3aXBOPIOBAHHS, TaK i 171 JIETAJIbHUX BUNIAJKIB 1J151
Ykpainu Ta Kpain €Bponu, 3HalTH aMIUIITyly IepeMillleHHs LeHTPY TSDKIHHS y HalpsiMKax reorpadiyHoi IupoTu Ta
IOBrOTH IIiJl 4aC BilllIOBiAHUX XBUJIb IIAHMEMII, IIPOaHAIi3yBaTU 3aTPUMKHU MiX IMiIKaMU HOBUX BUIIAJKIB Ta IMiKamu
cmepTHOCTI. [I06y0BaHO KBAHTOBO-CTAaTUCTUYHY MOJI€JIb MeTaJIeBOi IJIiIBKY Ta BUSIBJIEHO, 110 AJIS1 XiMiYHOTO
IIOTEHIIiajly METaJIeBO] IJIiBKY CIIOCTEPIraeThCsi KBAHTOBO-PO3MipHUIL eeKT, Bijjanb MiX CycigHiMu
MaKCUMyMaMU CTAaHOBUTb IPUOJIN3HO MiB NOBXUHU XBUi Pepmi. Kpim Toro, BpaxyBaHHS KYJIOHIBCbKOI B3aeMOJi
MIDX €JIEKTPOHAaMU IIPU3BOAUTS [0 MifiCUIEHHS KBAHTOBO-PO3MIPHOTO €(EeKTy Ta 10 3HAYHOTO 3MEHIIEHHS
XiMiYHOroO noTeH1iany. BusasieHo, o BpaxyBaHH4 KyJIOHIBCbKOI B3a€MO/Iii MK €JIeKTPOHaMU IIPU3BOAUTE 10
BTpaTHU JIiHINIHOI 3aJ1€XKHOCTI Iepiojia YepryBaHH4 IiKiB XiMiuHOro norexuiany. Po3apobieHo Mmetogu nodynosu
4eOUIIOBCHKOTO HAOIVKEHHS i 4e0MIIOBCHKOrO HAOIVDKEHHS 3 iHTEPIIOIOBAHHSM y3arajlbHEHUM [IOJIHOMOM,
palioHaJbHUM i eKCTIOHEHIiaIbHUM BHpa3aMu HellepepBHUX TaOINYHO 3aaHuX QYHKIiN 6araTb0X 3MiHHUX, SIKA
II0JISITA€ B TIOCJIiJOBHOMY BU3HAU€HHI CepelHbOCTENIeHEBUX HAOVDKEHb 3 BUKOPUCTAHHSIM METOJly HallMEHIINX
KBaJpaTiB 3 ABOMa 3MiHHUMU BaroBumu pyHkismu. OgHa Barosa QyHKIis 3abe3nedye no6y10By
CepeIHbOCTENEHEBOrO HAOIKEHHS, a Apyra — YTOYHEHHS TapaMeTpiB BUPasy, SKUM HabJIMXKYIOTh, 32 CXEMOIO
JliHeapusanjii. 360KHICTh MeTOAYy 3a0€3I1eYeHO 3aB]IIKM OPUTiHaJIbHOMY CIIOCO0Y MTOCIiIOBHOTO YTOYHEHHSI 3HaUeHb
Baroeux (pyHKUiN. HaBeseHi aropuTmMu 064K CIEeHHS TapaMeTpiB HabJIMKEHHS € IPOCTUMMU J1J14 peatizaliii,
HaiHAMU Ta ePEeKTUBHUMU. BOHM Nepe6a4aioTh MOXKIIMBICTb OOYMCIIEHHS TapaMeTpiB HAOIVKEHHS 3

MOTPiGHOIO TOYHICTIO.

Pedepar aHr1ilicbKOIO:

The developed method for spatial modeling of the spread processes of COVID-19 using digital vector maps and a
physical analogy with the concept of "center of gravity" made possible to build the movement trajectories of a
gravity center both for new cases of the disease and for fatal cases for Ukraine and European countries, to find the
amplitude of the movement of the gravity center in the directions of geographic latitude and longitude during the
corresponding waves of the pandemic, to analyze the delays between the peaks of new cases and the peaks of
mortality. A quantum-statistical model of a metal film was built, and it was found that a quantum-size effect is
observed for the chemical potential of a metal film; the distance between adjacent maxima is approximately half
the Fermi wavelength. In addition, taking into account the Coulomb interaction between electrons leads to a
significant decrease in the chemical potential. It was found that taking into account the Coulomb interaction
between electrons leads to the loss of the linear dependence of the period of alternating peaks. The methods of
constructing the Chebyshev approximation and the Chebyshev approximation with interpolation by a generalized
polynomial, rational and exponential expressions of continuous tabulated functions of many variables have been
developed, which consists in the sequential determination of average power approximations using the least
squares method with two variable weighting functions. One weight function ensures the construction of an
average-level approximation, and the second — is a refinement of the expression parameters used to approximate,
according to the linearization scheme. Convergence of the method is ensured thanks to the original method of
successive refinement of the values of the weighting functions. The given algorithms are simple to implement,



reliable, and effective. They provide the possibility of calculating approximation parameters with the required
accuracy.
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Hassa HTTI yKpaiHCBKOIO: MeToz IPOCTOPOBOrO MOJENIOBAHHS [POLeCiB nomuperHs COVID-19 3
BUKOPUCTAHHSM BEKTOPHUX LU(PPOBUX KapT Ta (Pi3suHOi aHAJIOTI] 3 TOHATTSIM «LIEHTP TSKiHHS». KBaHTOBO-
CTaTUCTUYHA MOJIeJIb MeTaJeBOi IJTiBKHY, SIKa 3HAXOAUTHCS Ha [lieJIeKTPUYHOMY Hinkiani. Metonyu nobymosu
4eOUIIOBCHKOI0 HAOIMDKEHHS | 4eOUIIOBCHKOTO HAOIVKEHHS 3 IHTEPIIOJIIOBAHHSIM y3arajlbHEHUM II0JTIHOMOM,

paHiOHaI[bHI/IM i eKCHOHeHU,iaJIbHHM BUPa3aMU HETIEPEPBHUX TaGJINYHO 3aJaHNX CIJYHKLIII‘/JI 0ararbox 3MiHHHUX

Ha3zpa HTII aHrsiiicbKo0: A method for spatial modeling of the spread of COVID-19 using digital vector
maps and a physical analogy with the concept of "center of gravity." A quantum-statistical model of a metal film on
a dielectric substrate. Methods of constructing the Chebyshev approximation and the Chebyshev approximation
with interpolation by a generalized polynomial, rational and exponential expressions of continuous tabulated
functions of many variables

HTII, sixy nepezn6ayasiocsi CTBOPUTH:

IIpuunnmu, yepe3s saki HTII ne 6ysi0 cTBOpeHoO:

OTpuMaHi pe3yJbTaTH: Meroau, Teopii, AHaziTnyHi Mmatepianu
l'asmy3b 3acTocyBaHHs: M 72. HayKoBi fOCIiI)KeHHS Ta PO3POOKU
PeecTpalifiHuii HOMep KapTKH T€XHOJIOT1i:

Omnuc HTII: 3actocoBano moHATTS HEHTPY TXIHHS Ta MeTOy (i3UYHMX AHAJIOTIH [ TOGYI0BY MiIX0MY 10
IIPOCTOPOBOTrO aHaJli3y MOWMPEHOCTi 3axBoproBaHocTi COVID-19 B YkpaiHi Ta €BpOIIi Ha OCHOBI JaHUX IIPO HOBI
BUIAJKM Ta CMEPTHICTb. BUKOPHCTOBYI0YM allpOKCUMALLiI0 TUKHEBUX JAHUX, OyJIM PO3PaxOBaHi 3aTPUMKU MK
iKamMu HOBYX BUIIAJKIB i CMEPTHOCTI 171 Pi3HMX KpaiH, a TAKOX 3aTPMMKMU B IIOPIBHAHHI 3 KpaiHaAMU, SIKi NTePLIMMU
IIOCATJIV IiKiB 3aXBOPIOBAHOCTI Ta CMEPTHOCTI. JIOCIiIKEHO KBAaHTOBO-CTaTUCTUYHY MOJEJIb METAJIEBOI IJIiBKHY,
MOJIEJII0I0UM [I0BEPXHEBUI NIOTEHIiajl IPSIMOKYTHOIO MOTEHIiaIbHOIO IMOI0. PO3paxoBaHO eeKTUBHUI IOTEHIIiasl
MDKEJIEKTPOHHOI B3a€MOJIi, XiIMiYHUI ITOTEHLIiaJl Ta IPOAHAJi30BAHO iX 3aJIEXKHICTb BiJl TOBIIVHY I1JIiBKU.
3anpornoHOBaHO METOAM NMOOYA0BY YeONIIOBCHKOrO HAOIKEHHS! i 4e0MIIOBCHKOrO HAOIMKEHHS 3
IHTEPIIOIIOBAaHHSM y3araJbHEHUM [10JiHOMOM, PalliOHAJIbBHUM i €KCIIOHEHIiaJIbHUM BUPa3aMU HEIlEPEPBHUX
TabJIMYHO 3a4aHUX (PYHKIiI 6araTbOX 3MiHHUX, SIKUAI MOJISITA€ B IIOCJIJOBHOMY BU3HAUY€HH] CEpeIHbOCTENIEHEBUX
Ha6JIKeHb 3 BUKOPHCTAHHSIM METOAY HalIMEHIINX KBAAPAaTiB 3 JBOMA 3MiHHUMU BaroBUMHU QyHKISIMU.
PesynbTaTul po3B’13yBaHHS TECTOBUX NPUKIIAIB MiATBEPAKYIOTh LOCUTh IBUIKY 36KHICTh 3alIpOIIOHOBAHUX

METO[IiB y pa3i HabirkeHHs QYHKIiN ofHiel, 1BOX i TPbOX 3MiHHUX.

ConiannbHO-eKOHOMIYHA cripsimoBaHicTh HTII: Gynnamentanbhi HayKoBi moCimKeHH s 3
HaMBa)KJIMBIIIMX [IPO6GJIEM PO3BUTKY HAYKOBO-TEXHIUYHOTO, COLia/IbHO-€KOHOMIYHOTO, CYCIiIbHO-TIOJITUYHOTO,

JIIOJICBKOTO IIOTEHLIiaTy
Bnyins HTII Ha moBKiJjs:
BrnpoBagsykeHnHs HTII: He snposamxeHo
ITpakTuyHa peasnizanis HTTI
IToyaToK eramy: 05.2018
3aKkiH4YeHHs eTamy: 12.2022
Cno>kuBavi NPOAYKILii: Minicreperso ocsitu i Hayku Ykpainu, HaujoHanbHa akazemist Hayk YKpaiHu
IlepcneKTHBHI PHHKH. YkpaiHa
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