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Bigkpura
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1. ETaniy BUKOHAHHS

Homep eTtamy: 1

Haszsa eramy: Oryisif, nigxo/iB 1o aHasli3y MOMUPeHHs iHpeKLil y coljiaibHUX CUCTeMax: I00yJ0Ba CTPaTerii JOCiIKeHH s,

PO3BUTOK Ta aanTalis METOLOJIOrii
ITowaTok etamy: 11-2020
3akiHueHHs eTany: 12-2020

Bup, 3BiTHOTO ZOKyMeHTa: OCTaTOYHUH 3BiT

2. BukoHaBeupb

Hassa opranisanii: [HCTUTYT (i3uKy KOHAEeHCcOBaHUX cucTeM HarjionanpHoi akagemii Hayk YRpainu
Kog, €PIIOY /IIIH: 05540014

IlignopsakoBaHicTk: HanioHanbHa akafieMis HayK YKpaiHu

Appeca: Bys. CBeHIiilpkoro, 6yg. 1, m. JIbBiB, JIbBiBCbKa 0671., 79011, Ykpaina

Tenedon: 380322761978

Tenedon: 380322761158

E-mail: icmp@icmp.lviv.ua

WWW: http: / /www.icmp.lviv.ua

3. Bnacuuk peayabtatiB HIJIKP (nmpoayKiiii)

Hassa opranisanii: [HCTUTYT (i3uKy KOHAEHCOBaHUX cucTeM HarjionanpHoi akagemii Hayk YKpainu
Kog, €IPIIOY /IIIH: 05540014

Agppeca: Bys. CBeH1inpKoro, 6yg. 1, m. JIbBiB, JIbBiBCbKa 0671., 79011, Ykpaina

IlignopsakoBaHicTk: HanioHanbHa akaieMist HayK YKpaiHu

Tenedon: 380322761978

Tenedon: 380322761158

E-mail: icmp@icmp.lviv.ua

WWW: http: / /www.icmp.lviv.ua

4. JI>kepesia Ta HanpssMU (piHaHCYBaHHA

IligcTaBa aJ1s IpoBeAeHHs POOIT: 34 - IOTrOBip (3aMOBJIEHHS) 3 LIeHTPAJIbHUM OPIraHOM BUKOHABYOI B/IaM, aKaieMi€lo HayK

(ro;10BHMMH PO3NOPSIAHMKAMYU OI0IKETHUX KOIITIB HAa poBeaeHHs HIIKP)

KIIKBK: 2201300



Hampsm ¢inancyBanss: 2.1 - pyHIaMeHTasbHI JOCTIIKEHHS

J>kepesia piHaHCYBaHHS

I>xkepedio dinancyBaHHS: 7713 - KOIITU JEP>KOIOAKETY

daxTrynmii o6csar ¢pinaHcyBaHHS 3a 3BiTHMH eTam: 533.6 THC. IPH.
5. HaykoBo-TexHi4Ha poooTa

Hasga po6oTH (YKp)

KoMmm'ioTepHe MOJENIOBaHHS Ta TEOPETWYHI MiAXO4u IJs1 ONMUCY MOWMPeHHs iHgekuiliHoro 3axsopioBaHHsi COVID-19: posb

IIPOCTOPOBOI HEOHOPIJHOCTI MOITYJIALlii, FETEPOr€HHOCTI MEPEXKi COLiaJIbHUX KOHTAKTIB Ta COLiaJIbHOTO BiAATYKY

Ha3sBa po6oTHu (aHrJI)

Computer simulations and theoretical approaches for the description of COVID-19 infection spread: a role of spatial
inhomogeneity of population, heterogeneity of social contact network and social response

Pedepar (yxp)

[IpoTarom 3BITHOrO Iepiofly 3aKkjajleHO OCHOBM, HEOOXiIHi [Ji1 BUKOHAHHS L€l IIPOeKTy: BUOIp Mojeseil, METOHiB ix
JOCJIIKEHHSI Ta OTPMMAaHHSI IEpHIMX pe3yJsbTaTiB. 3alpolIOHOBaHA KOMIIAPTMEHTHA erifemMiosioriyHa mogenb SEIRS, mo
BpaxoBye xXapakTepHi pucu nommpeHHss COVID-19, ska mocrifkeHa aHaJiTUYHMMU Ta YACEJIbHMMHU METOJAMM 3 aKLEHTOM Ha
aJITOPUTMHU BIIPOBAIPKEHHS HAa IIOCTA0JIEHHS KapaHTUHHUX OOMeskeHb. Ilimxomu cTaTUCTUYHOI (PIi3UKM CKIAOHUX CHUCTEM
aJJarTOBAHO i PO3BMHYTO [10 BUBYEHHS MPOLECIB MOMNPEHHS 3aXBOPIOBaHb, SIKi ONMUCYIOThCst Mogensamu S, SIS ta SIR, y cucremi
areHTiB, MOB'SI3aHUX 3B'SI3KAMU Pi3HOI TOMOJIOTII HA MBOBUMIpPHIiN rparii. HeogHOpinHICTh iHTEHCUBHOCTI COLiaJIbHUX KOHTAKTiB
MOJIEJIIOETHCS i3 BUKOPHUCTAHHSM I3iHr-momiGHOI Mopeni BIOPSAKYBaHHS CIIIHIB 3MIiHHOI JOBKMHM Ha Pi3HUX THUIIAX MEPEX
B3a€MOJiN. 3AifICHEHO OTJIsiA MOTEHUIMHNX IKEPEJT IaHUX PO HAyKOBi MMy6JIiKalii 1151 BUBYEHHS BiJI'yKy HayKOBOi CIIiJIbHOTH Ha

eMmifeMilo, a TaKOXX PO3PO6IEHO OKPEMi aJITOPUTMIYHI Ta TPOrpamMHi KOMIIOHEHTH 117151 POGOTH i3 TAKUMU IKepeTamMHu.
Pedepar (aHrI)

During the reporting period, the necessary bases for the implementation of the project objectives were put: the choice of
models, methods of their study and obtaining the first results. A compartmental epidemiological model SEIRS is proposed, which
takes into account the main features of the spread of COVID-19, which is studied by analytical and numerical methods with an
emphasis on implementation of algorithms considering a reduction of quarantine restrictions. The approaches of statistical
physics for complex systems have been adapted and developed to study the processes of disease spread using the SI, SIS and SIR
models of a system of agents interconnected into different topologies on a two-dimensional lattice. The heterogeneity of the
activity of social contacts is modeled using the Ising-like model for ordering spins of variable lengths on different types of
interaction networks. We reviewed potential sources of data on scientific publications to study the response of the scientific
community to the epidemic, and developed corresponding algorithmic and software components to work with such sources.

Ingexc YIK: 616-036.22, 001.5; 001.57; 001.5:51-7; 001.5:007

Kozu tremarnynux pyopux HTI: 34.25.38, 43.01.77
6. HaykoBo-TexHiyHa npoayKkuis (HTII)

HTII 1

Ha3sBa npoaykuii (yKp): AHasi3 icHylounx pe3ysbTaTiB Ta MigX0AiB 40 BUpPilIeHHs po6ieMu MomrpeHHs xBopoobu COVID-19,
nepesipKa iX aleKBaTHOCTI [1JIs1 ONKCY TIOTOYHOI CUTYallii, BIpOBaJKEHHs 6a30BuX Mozenel nomupenHs COVID-19 Ha ocHOBI

KOMII'TOTEPHOTO MOJIE€/IIOBAHHSI KOMiPKOBUX aBTOMATIB, AU(EPEHIiaIbHUX PiBHSHb Ta T€OPii

Hassa npoaykii (anrui): Analysis of existing results and approaches to solve the problem of COVID-19 disease spread, testing



their adequacy to describe the current situation, implementation of basic models of COVID-19 spread based on computer
simulation of cellular automata, differential equations and theory

OuikyBaHi pe3yybTaTi: MeTou, Teopii
T'amysp 3acTocyBaHHS: MaTeMaTUYHE MOJEIOBAHHS TPOLIECIB MOMNPEHHS B CKIAIHUX CUCTEMX, €Mifemionorisa

Onuc npozykuii (ykp): [IpoBeneHo aHai3 iCHyI0uMX pe3ysbTaTiB Ta MiAXOZiB AJI BUPILIEHHS TPO6JIeMU MOUINPEHHS
indekuitHux xBopi6 B3araii, Ta COVID-19 30kpema, nepeBipeHo ix aleKBaTHICTb AJI ONUCY [TOTOYHOI cuTyallii. PO3BUHYTO Ta
3aMpoIIOHOBaHO 6a30By peasizaliio Moaesnei nomupeHHss COVID-19 Ha 0OCHOBI KOMIT'IOTEPHOTO MOJIEJIIOBaHHSI KOMIDKOBUMU

aBToOMaTaMy, nudepeHiaJbHIMU PiBHSIHHIMU Ta TEOpi€lo.

ConjianbHO-eKOHOMIYHa cipsimoBaHicTh HTII: IlinBuineHHs nposyKTUBHOCTI npat, [TosinmeHHs IKOCTi SKUTTS Ta 30POB's

HaceJIeHHs, ePEeKTUBHOCTI IiJarHOCTUKM Ta JIiIKyBaHHS XBOPUX

Crapgis 3aBepmenocti HTII: Ines, konuenuis, 3sit no HIIKP
Buposagskenns HTII: He BnposamkeHo

Crpoku BrnpoBagskeHHs: 11.202012.2020

Bupo6HuK npoaykuii: IHCTUTYT $i3nku KOHAEeHcoBaHUX cucteM HAH Vkpainu
CnoskuBayi npoaykuii: CBiToBa HayKOBa CITiILHOTA

IlepcrieKTHBHI pUHKH:

IlpaBa iHTesIeKTyasIbHOI BJIACHOCTI: BisbHMII TOCTYN 1O pe3ysbTatiB po6oTH

®opmu Ta ymoBH nepegaui npogykuii: CriinieHi HIJIKP
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8. 3BiTHa JOKyMEHTaIis

KinlbKiCTh CTOPiHOK B 3BiTi: 67
Mosga 3BiTy: YKpaiHCbKa

KinpkicTs daiinis y 3BiTi: 1
9. 3aKJII0YHI BiLOMOCTi

IlepeJiik 0Ci6O-BHKOHABIIiB

ImpHULBKYIM SIpocyiaB Mukosnaiiosud (1. ¢.-M. H., C.10.)
Bnasaijpka BikTopis BorganiBHa (1. ¢.-M. H., C.11.)
Kpacuuipka Map'sHa BorpasiBHa (K. ¢.-M. H.)
Mpurnog Onecs IropisHa (K. T. H.)

ITanjaran Tapac MukosaiioBud (. ¢.-M. H., C.1.)



KepiBHHK opraHi3ariii:
Mpurnog Irop MupoHoBud (. ¢.-M. H., aKaf,)
KepiBHHKHU po6OTH:

InpHULBKUIH SpociaB MukosainoBud (1. ¢.-M. H., C.H.C.)

KepiBHuK Bigainy peectpanii HayKoBoi gisibpHOCTI
YxpIHTEI

IOpuenko T.A.



