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B marucrepckoit quccepranuu 35 ctpanuil, 21 uimoctpanus, 8 Tadmui, 11
WMCTOYHUKOB, | MIpUIIOKEHUE.

Kimtouessie cioBa: OBOBIIEHHA A MO/JIEJIb JIOTKU-BOJIBTEPPA
BAMECOBCKUI BbIBOJ], OSPATHA S 3AJTAYA, MUKPOBHOTA.

OOBEKTOM HCCIICIOBAHUS SBIIACTCS 3a7a9a O HAXOXKICHUH ITapaMeTPOB
00o6mennou monenu Jlotku-BonbTeppa mist onMcaHus TPEXBUIOBOTO B3aUMOICHCTBHS.

[{enpr0 MarucTepcKoi nuccepTanuu sSBIseTcs pa3paboTka, peaanu3aius u

BaJIMJIallMs QJITOPUTMOB pEILICHHUs] 0OpaTHOM 3ajauyu Jyisi 00001eHHon Moenu JloTku-
BonpTeppa Ha oOCHOBe mNpUMEHEHHS OailleCOBCKOTO BBIBOJA U BEPOSTHOCTHOTO

IpOrpaMMUPOBAHMUS.

I[J'ISI JOCTHIXKCHUA MMOCTaBJICHHOM oeian OBLIN HCIIOJIb30BAaHBbI. SA3BIK

nporpamMmmupoBanus Python, Oubnuoreka s peanuzanuu 0alleCOBCKOTO BBIBOJA

PyMC3.

B muccepTaruu mosTydeHsl CIIeIyIONnue pe3yIbTaThl:

1. PazpaboTana u peann3oBaHa 6aiiccoBCKas MOACIL HA OCHOBE TPEX METOJIOB
0aliecOBCKOT0 BBIBO/IA.

2. Jlng 3amadyd  WCCICAOBaHUS MHUKPOOHMOTHI M IAaTOr€Ha OCYIICCTBJICH
CPAaBHUTEIIbHBIM aHAA3 TMPEJICKAa3aHU Ha OCHOBE TMPUMEHEHUS TPEX METOA0B

0aliecOBCKOT0 BBIBO/IA.

Marucrepckasi paboTa SBISETCS 3aBEpIICHHOM, OCTABJICHHbIC 3a/1a4d PEILECHBI B
nosHoM Mepe. (OOOCHOBAHHOCTh U JIOCTOBEPHOCTH TOJIYYEHHBIX pE3yJIbTaTOB

06ycn0BneHa BBIYHUCIINTCIbHBIMHA 3KCIICPUMCHTAMU.

MaFI/ICTepCKaH JUCCCPTalus BBIIIOJHCHA aBTOPOM CaMOCTOATCIIBHO.



The master thesis is presented in the form of an explanatory note of 35 pages,
21 pictures, 8 tables, 11 sources, 1 appendix.

Keywords: GENERALIZED LOTKA-VOLTERRA MODEL, BAYESIAN
INFERENCE, INVERSE PROBLEM, MICROBIOTA.

The object of the dissertation is the task of finding the parameters of the
generalized Lotka-Volterra model for describing three-species interaction.

The purpose of the master's thesis is to develop, implement and validate
algorithms for solving the inverse problem for the generalized Lotka-Volterra model
based on the application of Bayesian inference and probabilistic programming.

To achieve this goal, the following were used: the Python programming
language, the library for implementing Bayesian inference PyMC3.

The following results were obtained in the dissertation:

1. A Bayesian model based on three methods of Bayesian inference has been
developed and implemented.

2. For the study of microbiota and pathogen, a comparative analysis of
predictions based on the use of three methods of Bayesian inference was carried out.

The master's thesis is completed, the tasks have been fully solved. The validity
and reliability of the results obtained is due to computational experiments.

The master thesis was done solely by the author.



