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Tema. Pa3eutune nccnegoBanum B obnactn mateMaTmyeckoro MOAennMpoBaHns
cneununyeckmx aKonorM4eckux CUTyaLmmn N nepexodHblX PEXXMMOB, KOTOPbIE BO3HMKAKOT B
HENMHENHbIX NONYMSALUMOHHLIX NPOoLEeCccax Co COXHOM BHYTpeHHen perynauven. Lenb.
PaspaboTka MeTo4oB MOAENMPOBaHNA TPYLAHO NpefcKasyeMblX U Pe3KUX N3MEHEHWUI B
coobLecTBax KOHKYpPUPYIOLLMX BUAOB, MPOMCXOAALLMX NOCNe BTOPXKEHMSA U aganTauun Buaa
C NOTEHUManNbHO BbICOKUM PENpPOAYKTUBHLIM MNOTEHLMANIoM B HOBbIA apean ¢
GnaronpusSITHBIMIN YCNOBUAMWN Pa3MHOXEHUSA. AKTyanbHOCTb. [py pa3suTum
CTPEMUTESbHOM BCMbILLKA YUCIIEHHOCTU He paboTaloT OpAMHapHbIe, Nerko MmaTtemMaTuyeckn
dopManuayemMble NPUHLMMNLI perynmpoBaHus acbdekTMBHOCTU BOCNPON3BOACTBA
nonynaumn. K cueHapusam, oTHoCcAWMMCS K ob6nactu NnposiBNeHnst SKkCTpeManbHOW ANHaMUKK
YNCMAEHHOCTUN, HEMPUMEHUMbI TPAAULMOHHbBIE MOAENWN MaTemMaTudeckon buonorum ang
ONMCaHNs aCMMMNTOTUYECKOrO POCTa YNCIIEHHOCTU NN YCTONYMBBLIX KonebaTernbHbIX
pexumoB. MeToa. BripaboTka akTMBHOIO NPOTUBOAENCTBUS BTOPXKEHMIO YacTo
CyLLeCTBEHHO 3anasfbiBaeT, NOTOMY METOAOM MaTeEMaTUYEeCKOro OnUcaHus nepexoiHblx
cuTyaummn BblbpaHbl anddepeHumnanbHble ypaBHeHNs ¢ 3anasgbiBaHneM. NonaraeTcs, 4To
BCMbILLKA YNCIEHHOCTUN €CTb rpynna gBrneHunin, pasHopoaHasa No CBOMM AMHaMNYECKUM
XapaktepucTukam, atanam u npuymHam. Benbiwkn y HacekoMbix oTpaga Hemiptera
OTNMYaloTCd No rasam 1 NPOAOCIPKUTENBHOCTM OT HaLLECTBUN YellyeKpbISibiX BpeauTenemn
Lepidoptera. OTnnMyaloTcsi BapnaHTbl pa3BuTHS U 3aBEPLLEHMS BCMblleK. Pe3ynbTar.
OcHoBHbIM pesynbTaToM paboThl CTan MOAENbHbIN CLEeHapUin Ha OCHOBE MoaUUKaLmii
anddepeHUmnanbHbIX YpaBHEHUI C 3ana3gbiBaHNEM, Korga nocre 6ypHon nepBuYHoOM
WHBa3UnN BTOPILUNNCS BUA, NPOXOANT PEXUM «BYTbINOYHOrO roprbillkay — npegesibHo Manomn
rpynnbl ocoben, cnocobHoOM K fanbHenwemy BblXXMBaHWIO NPU 6r1aronpuaTHBIX YCITOBUSIX.
Mpn paccmoTpeHnn B mogudukauum MOAENN akTMBHOrO NPOTUBOAENCTBMS UHBA3NUN
npeanonaraeTcs, YTo HeXenaTtenbHbI BUA CNocobeH CyLwecTBEHHO TpaHcopMmpoBaTb
CBOE HOBOe GmoTuyeckoe okpyxeHue. ObcyxaeHmne. OamH N3 pacCMOTPEHHbIX
BblY4MCNNTENBHBIX CLIEHapUeB NPUBOAUT K paspyLLEHMI0 BOSHUKLLENO B YpaBHEHUMN
LmKImyeckoro pexxuma. Mogenupyemas cutyaumnsa oTpaxaeT 3rMMuHaumio onacHoro
BMAa-KOHKYpEeHTa 13 HOBOro apeana nocne «0yTbiNOYHOro ropnblika». PeanbHble
Buonornyeckme NpoLecchl B HeCTaLMOHapHbIX cpegax npeaycMaTpmBatoT HECKOSTbKO
BapMaHToOB NyTU. ANbTEPHATUBHLIN BapuaHT NONy4YeHHOro MoOLENbHOro CLeHapus B
MOAMMUKaALMM YPaBHEHMUS C HE3AaBUCMMbIM U3bATUEM 0COBel U3 rpynnbl — 3aBepLUeHne
BCMbILLKN Yy>XEPOAHOro BMaa ¢ popMMpPOBaAHMEM YCTONYMBOIO MasioYNUCEHHOIO U
BO3MOXXHO CKPbITOro ovara-ybexuiia, KoTopbl Ha3BaH «pPexumMm pedyrnyman.
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Topic. The subject of the article is the expansion of the author’s research series in the
direction of mathematical modeling of specific ecological situations and transitional regimes
that arise in nonlinear population processes with complex internal regulation. Aim. The
purpose of the article is to develop methods for modeling difficult-to-predict and abrupt
changes in the ecology of communities of competing species. Such events occur after the
invasion and adaptation of a species with a potentially high reproductive potential to a new
area with favorable reproduction conditions. Relevance. The significance of the
environmental problem we are considering based on the fact that when developing a rapid
outbreak of insect, ordinary and easily mathematically formalized principles for regulating the
efficiency of population reproduction do not work. In scenarios related to the manifestation of
extreme population dynamics, traditional models of mathematical biology for describing
asymptotic growth of populations or stable oscillatory regimes will not be applicable.
Method. Activation of inclusion in the active counteraction for aggression is often
significantly delayed, therefore, differential equations with delay are chosen by the
mathematical description of transient situations. We believe in the development of new
models that outbreaks of populations are a group of phenomena that are heterogeneous in
their dynamic characteristics, stages and causes. The outbreaks of Hemiptera’s insects differ
in terms of phases and duration from invasions of Lepidoptera pests. Variants of
development and completion of outbreaks differ. Result. The main result of our work will be
a model scenario based on modifications of differential equations with delay, when after
invasive invasion the invading species passes through the «bottleneck mode» — of a critically
small group of individuals, capable of further survival only under favorable conditions. We
solved the problem of bottleneck in the population dynamics when considering in the



modification of the active counteraction model of invasion, it is assumed that the undesirable
species is able to substantially transform its new biotic environment. Discussion. One of the
considered computational scenarios leads to the destruction of the cyclic regime that
appeared in the equation, which reflects the elimination of the dangerous competitor species
from the new habitat. Real biological processes of insect dynamics provide for several
variants of final paths. An alternative version of the scenario obtained by us in the
modification of the equation with independent withdrawal is the completion of the outbreak of
the alien species with the formation of a stable small group, perhaps in the hidden shelter for
the so-called «refugium mode».
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