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5. HaykoBo-TexHiYHa po6oTa

Hasga po6oTH (YKp)

MarematuyHi METOAM Ta MOZEJ AJIs1 aHaJli3y, IPOrHO3y Ta IiATPUMKU IIPUMHATTS PilleHb WoA0 NnomnpeHHs emnigemii SARS-Cov-

2 B YKpaiHni
Ha3sBa po6oTH (aHrJ1)

Mathematical methods and models for analysis, forecasting and decision-making support regarding the spread of the SARS-Cov-
2 epidemic in Ukraine

Pedepar (ykp)

3BiT 06csirom 138 cTOpiHKM BKJIIOYA€e BCTYI, 6 pO31isiB , BUCHOBKH, Nepeslik MoCUIaHb Ha 56 mKeped, 38 inmocTpaliil Ta 4oJaToK.
O6’exT: MaTeMaTU4Hi Mogjen, iHQeKliliHi XBOopobu. MeTa MPOEKTy MOJAra€ y CTBOPEHHI HOBUX Ta y3arajbHEHHi BilOMHX
MaTeMaTUYHUX MOJeJell MomMUpeHHs iHQeKUil, IXHbOMY pO3B’SI3aHHI, aHalidy eNileMiYHUX OAaHUX, NPOTHO3YBaHHI 3 METOIO
nonepemkeHHd 1 MiHiMmizanii HacrigkiB emimemiil; xanibpyBaHHI Ta BIPOBaI)KEHHS PO3POOJIEHUX MoOJeseil s aHamisdy Ta
HiATPUMKU pillleHb BiIHOCHO mpoTtuzii nomupeHHto emnigemii COVID-19 Ta MailbyTHIX emifemiil iHpeKuitHuX XBOpob B YKpaiHi.
3BIiT mpepacTaBisie ONUC Ta NMPUKIAAM 3aCTOCYBAaHHSI JBOBMMIDHOI Mozesni moumupeHHs iHQeKUilHuX XBOpOO, OCHOBAaHOI Ha
piBHsSIHHI peakuii-nuysaii; TouHi PO3B'I3KM CTPYKTYPOBAaHOI 32 BIKOM MaTeMaTHMYHOI Mojesi MomupeHHs iHPeKUiltHUX XBOPOO;
OLIiHKy BIUIMBY MNaHjeMili Ta iHmMUX (aKTOpPiB Ha OYiKyBaHy TPUBAIICTb >KUTTSL B YKpAiHi; yTOYHEHY OIjiHKa HaAJUIIKOBOI
CMEpTHOCTI CIPUYMHEHOI eNijeMiel0 Ha OCHOBi IOJEHHUX CTAaT€BO-BIKOBUX MJAHUX; 3aCTOCYBaHHS METOJIB KasliOpyBaHHS
napameTpiB /10 pO3IOAiNeHO0i 32 BikOM MaTeMaTHMYHOI MOjeJi MOMMpPEeHHs iHQEKIil; onuC MOMAEIOnY0l CUCTEMU MiATPUMKY
pilieHp mopo ympasiiHHA emnigmemiyHuM mnponecom. KIJIIOYOBI CJIOBA: maremaruyni mogeni, COVID-19, cratucTtuyHi naHi,

HaJJINIIKOBA CMEPTHICTb, YHCEJIbHI aJITOPUTMHU, KaliOpyBaHHs MlapaMeTpiB.
Pedepar (aHr1)

The 138-page report includes an introduction, six sections, conclusions, a list of references of 56 sources, 38 illustrations and an
appendix. Objects: mathematical models, infectious diseases. The aim of the project is to create new and generalize known
mathematical models of the spread of infections, their solution, analysis of epidemic data, projections in order to prevent and
minimize the consequences of epidemics; calibration and implementation of developed models for analyzing and decision
support regarding the spread of the COVID-19 epidemic and future epidemics of infectious diseases in Ukraine. The report
presents a description and examples of the application of a two-dimensional model for the spread of infectious diseases based
on the reaction-diffusion equation; exact solutions of an age-structured mathematical model for the spread of infectious
diseases; an assessment of the impact of the pandemic and other factors on life expectancy in Ukraine; a refined estimate of
excess mortality caused by the epidemic based on daily gender-age data; the application of parameter calibration methods to an
age-distributed mathematical model of infection spread; a description of a modeling system for decision support in epidemic
management. KEY WORDS: mathematical models, COVID-19, statistical data, excess mortality, numerical algorithms, calibration
of parameters.

Impexc YJK: 61:002, 61:002
Kozu temarnynux pyopuk HTI: 76.01.29
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