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YIK 519.6

C. B. BapaHoscbkuit®™, A. 4. Bomba

MOAU®IKALIAA MOAENI AMHAMIKK 3_!VIILIJAHO'I' IHOEKL|II 3 YPAXYBAHHSIM
ONDY3IMHUX 3BYPEHDb | BSAEMOAII MK AHTUTEHAMU

3anpononosaro mo0ughiKosany 3azanbry Mmodeas 3MiuLanol tHexyii 0as epaxrysam-
H 8naugy OuPysiiHuxr 30ypens i 83aemo0il MIH AHMUZEHAMU HA PO3BUMOK 3aA-
xeoprosarts. as 3Haxo0xHcenHs po3s’ 3Ky suxriOHol moleavHol 3a0ayi 13 3ani3HeH-
HAM PO3POOAEHO CNEYIAAbHY NOKPOKOSY NPOoYyedypy UUCEAbHO-ACUMNIMOMULHOZO0
HAOAUNCEHHSA PO38'A3KY 810N08I0HOT NOCAIO08HOCMI CUHLYAAPHO 30YypeHux 3adau
6e3 3anisHenHA. Peayavmamu Komn’1omepHozo M00ent08AHHA LAIOCMPYIOMb OUIKY-
8aHe 3020CMPeHHs OCHOBHOZ0 XPOHIUHO20 3AX80PIOBAHHA Npu 0odamrosomy 3apa-
JCeHHT O0P2aHni3mMy THWLO0, OIAbW THMEHCUBHOM, 68ipYycHoto IHPexyiero. Bema-
HOBACHO, WO 8PAXYBAHHA OUPY3iUHO020 «PO3CIIOBAHHA» AHMUEHI8 NPUBOOUMDb 00
MO0eNLHO20 3HUNCEHHA TXHBOT KOHYeHMPayii Yy 30HT 3apadcents, a omaice, i 00 3HU-
JCeHHS 3A2aNbHOT «2ocmpomu» npomikanus 6itngexyii. Tarxoi mpoirocmposaro,
wo egexm Ougysitinoeo «Po3Ccito8aHHA» NPUBOOUMDb 00 3meHweHH 01ana3ony 3Mmi-
HU MOONbPHUX 3HAUEHb KOHUEHMPAYLl AGHMUEHI8 TPOHIUHO20 3AX80PIOEAHHAL NPU
3MIHT MeMNi8 YPAHCeHHA KAIMUH OP2AHY-MIWeHT anmuzeHamu 000amKogoi 8ipyc-
Hol iHughexyil y 3adanomy Oianaszoni. Lle € saxcausum Oas epeKkmuenHozo NPoHO3Y-
8aHHA OUHAMIKU 3AXB0PIOBAHHS Y CNEYIALIZ08AHUX CUCMeMAX NPUUHAMMS Pi-
wensv 1 PopMysanns 8i0N08I0HUL THOUBIOYANDPHUL NPOPAM AIKYBAHHSA 8 YMO8AX,
KOAU BUHUKAIOMDb YCKAAOHEHHSA 8HACAIO0K NOMPANAAHHA 8 0P2aHi3M 000amK0o80T
81pYcHol iHeryii.

Katouoei caosa: modeav iHeKyitiH020 3aX80POBAHHS, 3a2arbHa M0o0eab 6liHgexyii, Ou-
HAMIUHT cucmemu 13 3ani3HeHHAM, ACUMNMOMUYHT MemOOU, CUHLYALPHO 30YPeHi
3a0ayt.

MODIFICATION OF THE MODEL OF DYNAMICS OF MIXED INFECTION TAKING INTO ACCOUNT
DIFFUSION PERTURBATIONS AND INTERACTION BETWEEN ANTIGENS

The modified general model of mixed infection to take into account the influence of
diffusion perturbations and the interaction between antigens on the development of the
disease is proposed. The special step by step procedure for numerical-asymptotic
approximation of the solution of the corresponding sequence of singularly perturbed
problems without delay is developed to determination of a solution of input model
problem with a delay. The results of computer modeling illustrate the expected
exacerbation of the underlying chronic disease in case of additional infection of the
body with another more intense wviral infection. It is established that accounting the
diffusive «scattering» of antigens leads to a model decrease in their concentration in the
infection zone and therefore to a decrease in the overall «acuteness» of the course of the
bi-infection. It is also illustrated that the diffusion «scattering» effect leads to a
decrease in the range of changes of model values of the concentration of chronic disease
antigens with a change in the rate of damage to target organ cells by antigens of an
additional viral infection in a given range. This is important for effective prediction of
the dynamics of disease in specialized decision-making systems and the formation of
appropriate individual treatment programs in conditions where complications occur as
a result of an additional viral infection entering the body.

Key words: infectious disease model, bitnfection general model, dynamic systems
with delay, asymptotic methods, singularly perturbed problems.
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