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B punsiomuoit padore 63 crpanuiibl, 10 wnmoctpannii, 16 mCTOYHUKOB, 3 IIPUJIO-
JKEHU.

OBOBIIEHHAA MOJEJIBb JIOTKN-BOJIBTEPPA, OBPATHAS 3ATAYA,
JINOPEPEHINAJIBHBIE YPABHEHU S, IMHENHAS PETPECCHUA, PABHOCT-
HAA CXEMA, ITPUBJIN?KEHI A TINKAPA

OObeKTOM HCC/IeI0BaHNUST JUILIOMHO pabOThI ABJIsieTCst 00001IEHHAsT MOJIe/1b JIOTKI-
Bosbreppa, onucbiBaolas TPEXBUI0BOE B3aUMOJIECTBIE MUKPOOPTaHI3MOB.

[eJsiblo IUILIOMHOI PAbOTHI SIBJIAETCA pa3paboTKa, peajn3alius 1 BaJIuIaIsT ajl-
ropuTMa Jijisl peleHnsl o0paTHO 3a/aui 0 HAXOXKJIECHUN I1apaMeTPOB MaTeMaThde-
CKOII MOJIeJIN TPEXBUIOBOI'O B3aMMOJIEHCTBUS 10 M3BECTHBIM JIAHHBIM SKCIIEPUMEH-
TaJbHBIX U3MEPEHUl C IOC/IeAYIOIIINM IIPOrHO3UPOBAHIEM JIMHAMUKHI IIOBEJICHUST pe-
IIEHUS, KOI'JIa BPEMsI YCTPEMJIETCS K OECKOHETHOCTH.

g mocTrzKenns MoCcTaBIEHHOM 11e/n ObLIO MCIIO0JIB30BAH0 ITPOrpaMMHOe 0bec-
neuenne Wolfram Mathematica.

B aumniomMuol paboTe MOJyUeHbl CJIeyIONTIe Pe3yIbTATh:

1. JOKa3aHbl XapaKTEPHBbIC CBOIICTBA MOJEJIN: CylIeCTBOBaHE N €INHCTBEH-
HOCTDL pellleHusd, II0JO2KUTCJIbHOCTL pellleHud, YCJIOBUA JIJIA yCTOﬁ‘IHBOCTH IIOJIO-

JKeHUIl paBHOBECU;

2. pa3paboTaHbl JITOPUTMBI JIJIsI CBEJIEHIA CUCTEMbI TuddepeHnnalbHbIX YPaB-
HEHUil K crcTeMe JIMHEeHBIX ajredpandecKux ypaBHEHUIT Ha Oa3e allpoKCcuMa-

I PA3HOCTHOI CXeMOil 1 MeToJia Ha OCHOBe npudb/n:kennit I1lukapa;

3. pazpaboTaHbl aJrOPUTMBbI JIJIsl OIIEHKN HEM3BECTHBIX ITapaMeTPOB MOJIEIN Ha

OCHOBE METO/la HaMMEHbIINX KBaJIpaTOB U JUHEHOI perpeccun,

4. Ha, OCHOBaHUU pa3zpabOTAHHBIX AJTOPUTMOB OCYIIECTBJICHO KOMITHIOTEPHOE
MOJIEJTUPOBAHIE U UCC/IeIOBAHIE MIKPOOUOTHI U TTATOTeHa TI0 SKCIIePUMeHTa b-

HbBIM JIaHHDBIM.

JumioMuast paboTa dABJSIETCs 3aBEPIICHHOI, MOCTaBIEHHbIE 3a/[aUi PEIIeHbl B

[IOJTHOIT Mepe, IPUCYTCTBYET BO3MOXKHOCTD JaJIbHENIIero pa3BuThus NCCIETOBAHNI.



Thesis project is presented in the form of an explanatory note of 63 pages, 10
figures, 16 references, 3 applications.

GENERALIZED LOTKA-VOLTERRA’S MODEL, INVERSE PROBLEM,
DIFFERENTTAL EQUATIONS, LINEAR REGRESSION, DIFFERENCE SCHEME;,
PICARD ITERATION

The research object of this thesis project is the generalized Lotka-Volterra model,
describing the three-species interaction of microorganisms.

The purpose of this work is to develop, implement and validate an algorithm
for solving the inverse problem of finding parameters of the mathematical model,
describing three-species interaction, according to known experimental measurement
data, followed by predicting the dynamics of the behaviour of the solution as time
approaches infinity.

To achieve the goal Wolfram Mathematica software was used.

The following results were obtained in the thesis work:

1. the characteristic properties of the model were proved: the existence and
uniqueness of the solution, the positivity of the solution, the conditions for the

stability of the equilibrium points;

2. algorithms have been developed to reduce the original system of differential
equations to a system of linear algebraic equations based on the approximation

by a difference scheme and a method based on the Picard iteration,

3. algorithms have been developed for estimating the unknown parameters of

the model based on the least squares method and linear regression,

4. on the basis of the developed algorithms, computer modeling and study of

the microbiota and pathogen based on experimental data were carried out.

The thesis project is complete, all tasks have been successfully done, there is an

opportunity for further research and development.



