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AHHoTauua. AHanMs aNngeMMYecKMX NPoLLeccoB — 04Ha U3 CTapenLlmx 3agady anqa
NpYMEeHeHWA MeTO0B MoeNMpoBaHuA B 0611acTK UCCiefoBaHMA COCTOAHNA coluyma. [Mpu
HannyMmM MHOIMX NOAX00B K pa3paboTKe aNnaeMUYECKNX Moenen He yAanocb CBOEBPEMEHHO
nosy4YnTb NpUeMsieMbl MPOrHo3 npogonxaiolweroca 3uMon 2024 r. pacnpocTpaHeHusa
KopoHaBupyca. C HOBbIMM BOJIHAMW OOHOBEHHbIV BUPYC BEPHYJNICA B oYepenHon pas
nocne obbABneHuA nobenbl Hag MHbeKunen. OnpegeneHbl BO3MOKHOCTU U NPo6aeMbI
KaMeparsbHbIX CTPYKTYp Ha ocHoBe Moaudukaumm SIR-Moaenen Ha COBpeMEHHOM CTaguu
3NUAEMUU NPOAOJIHKaLLLEro MyTMpoBaTh Bupyca. 06LiemMnpoBas AMHAMUKa 3apareHnn
NU3MEHMNa peXxunM KonebaHu oBamabl: nocne nuka BecHbl 2022 v 3uMoin 2024 1. Mocne
rnobanbHoi BonHbl Omicron fIoKanbHble 3NMAEMUN NPUOBPENN aCUHXPOHHBIV XapakTep Mo
npu3HakaM o6pasoBaHUA 1 3aTyxaHUA cepuit BosH. YacToTa NoABNEeHWUA OTAENbHbIX MUKOB
3apaXeHui CyLLLeCTBEHHO pasfinyanack B permoHax yxe B 2020 r. B HeKoTopbIX cTpaHax
pasBMBaNIUCh YacTble KOPOTKME BOSHbI 60sbLIoN aMnanTyabl. CLeHapmm KnaccuduumMpoBaHbl
M0 XapaKTepHbIM MPM3HaKaM X HeniMHeHon AuHaMuKK. MpegnoxeH MeToq MoAeNMPOBaHMA
Pe3Koro pasBUTMA pacnpoCcTpaHeHWA BUPYCa Ha OCHOBE YpaBHEHUI C PYHKLMAMMU MOPOroBoM
perynfaumm, onucbiBaloLLMX BapMaHTbl 06pa3oBaHUA BCMbILLEK 3apareHUA U CUTYaTUBHBIX
demndupywowmnx GyHKUUIA, onpegenaowmMx GopMy oCLMANMPYIOLLLEro 3aTyXaHuA A
yucsa 3apaxeHnin. 3aTyxalLWwun TpeH nocsie NepBUYHOM BOJTHBI B MOAESM NpepbiBaeTcA
Cob6bITEM MaCCOBOI0 3aparKeHWA, KOTOPOe MHOYLIMPYET BCMbILLKY 3aparKeHWi 1 fasiee HoBbIN
Mo XapaKTePUCTMKaM pPexnM 3aTyxaHuna GNyKTyauui. B BblMMCINTENBHOM 3KCNIEpUMEHTE
UMUTUPOBAH BapuaHT Pa3BUTMUA IKCTPEMAsbHOI0 MMKa Nocsle cTaguun 3aTyXaHwa BOJH
JIOKaNbHOM 3NNMAeMUN Kak budypKaLMOHHBIM CLLeHapWiA peakTUBaLLUM BOJSTH aKTUBHOCTU
SARS-CoV-2, obycnoBneHHon 3¢peKToM 0T 0HOF0 MacCoBOIr0 3aparKeHus.

KnioueBble cnoBa: Mogenn 61Modu3nKK, NpeanKaTUBHLIE MOAENN, IMMAEMUYECKIE CUTYaLMM, IBONIOLMA
SARS-CoV-2, BbIUMCAMTENBHBIE CLIEHAPWK, BOSHBI 3aparKeHuni, BO3MYLLIEHWE NapamMeTpoB, dopManun3aums
MMMYyHUTETA
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Abstract. Analysis of epidemic processes is one of the oldest tasks for the application of
modeling methods in the field of studying the state of society. Despite the availability of many
approaches to the development of epidemic models, experts were unable to timely obtain
an acceptable forecast for the ongoing spread of coronavirus in the winter of 2024. With
new waves, the updated virus has returned once again after victory over the infection was
declared. The possibilities and problems of office structures based on modifications of SIR
models for a modern epidemic stage of a virus that continues to mutate are determined. The
global dynamics of infections changed the oscillation mode twice: after the peak in the spring
of 2022 and in the winter of 2024. After the global Omicron wave, local epidemics acquired
an asynchronous character based on the formation and attenuation of a series of waves.
The frequency of occurrence of individual infection peaks varied significantly across regions
already in 2020. In some countries, frequent short waves of large amplitude developed. We
classified the scenarios according to the characteristic features of their nonlinear dynamics.
We proposed a method for modeling the sharp development of spread of the virus based
on equations with threshold regulation functions that describe variants of the formation of
outbreaks of infections and situational damping functions that determine the form of oscillating
attenuation for the number of infections. The fading trend after primary wave in the model
is interrupted by a mass infection event, which induces an outbreak of infections and then
a new regime of fluctuation attenuation follows. Our computational experiment simulates the
development of an extreme peak after the stage of attenuation of waves of a local epidemic
as a bifurcation scenario for the reactivation of waves of the SARS-CoV-2 coronavirus activity,
which is due to effect of a crowded disease.
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BesepgeHue

TaThs MOCBAIIEHA PAa3BUTHIO OPUTH-
HAJTBHBIX METOAMK OPTaHU3AILIUU BBI-
yucieHuu [1] aas KOMObIOTEPHOTO
MOJIEIUPOBaHUS OMO(PU3UUECKHUX TPO-
1eccoB [2], NpUMEHsIEMbIX AJs MPOTHO-

3MpPOBAHMS CUTYallMi W BHIPAOOTKH pere-
Huii. YacTo BBIOOp Moaenu ompeaensieT
ONBIT U OXKHUIAHUS DKCIEPTOB, UTO CO3-
JaeT MeTIo pedruekcun sk aHanu3a clie-
HapHeB W MPOTHO30B. DKCIIEPT MPUHUMAET
pelieHre Ha OCHOBE CBOETO NMOHUMAaHHUS
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