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PEDOEPAT

Hunomuas pabora: 48 c., 22 puc., 15 tabj., 16 HCTOUYHUKOB.

Krouepbie ciosa: DIINIEMUS, MOIEIb, MOJIEJINPOBAHUE,
NIEHTUOUKAIIISA TTAPAMETPOB, CHUCTEMA, OITUMAJIBLHOR
VIIPABJIEHUE.

Ob61bekT ucciaegoBanusi: Koponasupyctast nudexnus COVID-19.

ILlean mccaemoBaHms: n3ydeHue MpocTeiineil MojIe/n JJisd JIYUIIero moHu-
MaHHsI OCHOB IPOTEKaHUs SMUJIeMU U O0pbObI ¢ Heil, OCHOBAHHOII Ha cucTeMe
nuddepeHnna bHbIX YpaBHEeHNil, a TaK YKe BJIUSHUS YIIpaB/JIeHUs Ha, JJaHHYIO CHU-
CTEMY.

Metoapl uccaemgoBaHus: B pabore ucrob3yerca meton Pynre-Kyrra 4-
ro nopsijaka, dyakius Matlab fmincon jist MuHIMKI3AIUN OTKJIOHEHU peasibHbIX
JIAHHBIX OT MOJIYYeHHBIX ITPU MOJICTNPOBAHIN, METO/bI OIITHMUBAIINI 1 OITHMAJIb-
HOT'O YIIpaBJIEHUs C UCIoJb30BaHueM cpejibl Matlab.

ITonyvenable pe3yabTaThl M UX HOBU3HA: B IIpolecce paboThl ObLIa, Bbl-
sIBJICHA, HEOOXOJIMMOCTDb IPUMEHEHUsT CACPXKUBAIONIUX MEp, JIJIsi OCTAHOBKH pPac-
npocTpaneHus 3aboJieBaHns, PACCMOTPEHO 2 BapuWaHTa YIIpaBJeHUsd: JOKJIayH U
BaKIMHAIMsI; & TaK »Ke HaiiJleHa ONTHMaJbHas CTpaTerusl BaKIMHAIUN JIJIsT TO-
ro, 4ToOBI YnC/I0 OOJIbHBIX, HyXKjatomuxcd B annaparax VBJI, e npesbimao
BO3MOXKHOCTEI! 110 WX MPEIOCTABIEHUIO.

ABTOp paboTHI HOATBEPXKIAET, UTO NPHUBEJICHHBII B Hell pacdeTHO-
AHAJINTUYECKUI MaTepraJl IPaBUIbHO 1 00bEKTUBHO OTPayKaeT COCTOSTHUE MCCIe-
JIyeMOTrO TIpoliecca, a BCe 3aMMCTBOBAHHbBIE U3 JINTEPATYPHBIX U JIPYTUX UCTOYHU-
KOB TeOpeTHYecKre, MeTOJI0/IOrMUecKre 1 MeTOInYeCKIe MOJI0KEeHN U KOHIIEIITIN
COIIPOBOZKJIAI0TCS CChLJIKAMU Ha UX aBTOPOB.

(mojuch cTyjeHTa)



POOEPAT

Hermomuas npana: 48 c., 22 maJ., 15 tabs., 16 KpbIHi,.

KimrouaBbisa cioBbr: IIIIISOMIA, MAJIDJIb, MAIDJ/IABAHHE, [/-
SHTBIOIKAIIBISA ITAPAMETPAY, CICTAOMA, AIITBIMAJIBHAE KIPA-
BAHHE.

AG’exT macaenaBaHHs: KapaHaBipycHas indexibist COVID-19.

L»ab nacaemaBaHHS: BbIBYY9HHE [IPOCTail MaJIJ1i s JIelara pa3yMeH-
Hsl ACHOY IIpaxoJiKaHHsI S111/19Mii 1 6apalbObl 3 €if, 3acHaBaHail Ha cicToMe Jibichep-
SHIIBISIILHBIX payHAHHSY, a I'9TaK »Ka VIIbIBLI KipaBaHHS Ha JIaJ3€HYI0 CiCTIMY.

Metaabl gacjaemgaBaHHS: Yy IIpalibl BbIKapbICTOYBaela meraj PyHre-
Kyrra 4-ra napajaky, ¢yuknbist Matlab fmincon st miximizanbii ajaxijgeHHsTs
PRAJIbHBIX JIAJI3€HBIX aJ[ aTPbIMAHBIX IIPbI Ma/d/siBaHHI, MeTa/bl allThIMi3allbli
1 anThIMaJibHATa KipaBaHHs 3 BbIKapbicTanHem Matlab.

ATpbIMaHBIS BBIHIKI 1 1X HaBi3HA: 11a,[9ac Ipalibl OblLIa BbigyyeHa Heab-
XOJIHACIIb Y?KbIBaHHSI CTPBIMJIIBAIOUbIX Mep, JJIsl HIPBIIBIHKY pPaciiayCio/ KBaHHSI
3aXBOPBaHH{, Pas3rjie/iKaHa 2 BapbIssHTHI KipaBaHHs: JIAKJAVH 1 BaKI[bIHAIIBIST, &
9TaK »Ka 3HOM/[3eHa allThIMAJIbHAsl CTPATIrIsT BaKIbIHAIIBI JIJIsI Taro, Kad KoJib-
KacCllb XBOPBIX, sIKisl MatoIb naTpa0y ¥ anaparax IIIBJI, He nepapbiiajia Mardbl-
Maclgy 1a ix 1npaJjacrayieHHi.

AyTap mpalibl nanBgp/zkae, IITO MPbIBEI3EHbI ¥ éif pas3/iikoBa-aHaiTHITHbBI
MaTIPBIAJ TpaBiabia 1 ab’eKThIyHa aJII0CTPOyBae CTaH JIOC/Ie/IHara mpardcy, a
Yce 3ana3bluyanblsd 3 JITAPATYPHBIX 1 1HIIBIX KPBIHIIL T9aP3ThIYHbIA, MeTa iajarid-
HbIS 1 MeTaJIbIYHbIA CTAHOBINIYA 1 KAHIIMIBI CyIIpaBa/zKalolla clachbliKaMi Ha
1IX ayTapay.

(mommic crypHTA)



ANNOTATION

Degree paper: 48 p., 22 ill.; 15 tab., 16 sources.

Key words: EPIDEMIC, MODEL, SIMULATION, IDENTIFICATION OF
PARAMETERS, SYSTEM, OPTIMAL CONTROL.

Object of research: coronavirus infection COVID-19.

Purpose of research: study of the simplest model for a better
understanding of the basics of the course of the epidemic and the fight against it,
based on a system of differential equations, as well as the influence of management
on this system.

Research methods: the work uses the Runge-Kutta method of the 4th
order, the Matlab fmincon function to minimize the deviations of real data from
those obtained in the simulation, optimization and optimal control methods using
the Matlab environment.

Obtained results and their novelty: in the process of work, the need to
apply containment measures was identified to stop the spread of the disease, 2
management options were considered: lockdown and vaccination; and also found
the optimal vaccination strategy so that the number of patients in need of
ventilators does not exceed the capacity to provide them.

The author of the work confirms that computational and analytical material
presented in it correctly and objectively reproduces the picture of investigated
process, and all the theoretical, methodological and methodical positions and
concepts borrowed from literary and other sources are given references to their
authors.

(Student’s signature)



