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B auriomuoit pabore 76 crpanmnii, 20 wimoctpannii, 21 ncTodHuK, 9 mnpuioxke-
HUIA.

[NTOTOKCNYHOCTb, AINHAMNYECKAA CUCTEMA, MATEMATUYE-
CKOE MOJEJ/JIMPOBAHUE, CETMEHTAINA, KJTACCUOUKAILINA

OO6BbeKTOM HCCIeIOBAHNS JIUTLIOMHOM PADOTHI SIBJISIETCS MPOIECC MUTOTOKCHIHO-
CTU KJIETOK IeYEHU IIPY BO3JAEHCTBUN HA HUX MATHUTHBIMI HAHOYACTHUIIAMI.

[enbio UIJIOMHON pabOThI sIBJISIETCs MOCTPOEHUE MaTeMaTHYeCKUX MoJieeil,
npejcKa3aHne XapaKTepPUCTUK OMOJIOTMIECKNX CHCTEM Ha OCHOBE SKCIEPUMEHTA b
HBIX JIAHHBIX W U3y4YeHre MeTOJI0B 00pabOTKN N300pazKeHnii ¢ OM0JIOrnIecKuMHI KJIeT-
KaM.

st mocTizKenus mocTaB/IeHnHoil e ObLIN UCToIb30Banbl: akeT Mathematica
JIUIsT HAXOyK/IEHNE HEU3BECTHBLIX IapaMeTpPOB MaTeMaTHYeCKHX Mojie/ieil Ha OCHOBE
9KCIIEPUMEHTAbHBIX JIAHHBIX, SI3BbIK MporpaMMupoBanus Python, 6ubimorexa
MeshPy s mocrpoenunst pacaeTHbix cetok, oubanorexka OpenCV st ncmosib30Ba-
HUSI METOJIOB KOMITBIOTEPHOI'O 3PEHMUS.

B naumiomuoit paboTe TOJTyUeHbl CIeTYIONIIe Pe3YIbTATHL:

1. IIpeackazanbl HeM3BECTHBIE TIAPAMETPhI ABYX MaTeMaTHIeCKUX Mojeseit
JIUIsl HAUJIYUIIero COIVIaCOBAHUSI ¢ SKCIIEePUMEHTAIbHBIMU JaHHbIMUI. OCyIecTs-
JICH CpaBHUTEJIbHBINA aHaan3 JIBYX MO/JIeJIeil 10 pe3yibTraTaM TOYHOCTU IIPe/CKa-
3aHUIA.

2. Ha ocHoBe cTraTnCcTHYECKIX METOJI0B IIOCTPOEHBI PACIPEIE/IEHISI TICI0BbIX
XapaKTEPUCTUK OMOJIOTMIECKNX KJIETOK Ha M300parKeHusiX U MacKU CerMeHTa-
L.

JurioMHast padboTa sIBJIsIeTCsl 3aBEPIIEHHOI, IIoCTaBIeHHbIe 3a/1a9l PelleHbl B
IIOJTHOIT Mepe, IIPUCYTCTBYET BO3MOYKHOCTDL JaJIbHENIIIEro pa3BUTHUs UCCIEeTOBAHNI.
Juniomuast paboTa BBITIOJIHEHA aBTOPOM CAMOCTOSITEIHHO.



Thesis project is presented in the form of an explanatory note of 76 pages, 20
figures, 21 references, 9 applications.

CYTOTOXICITY, DYNAMIC SYSTEM, MATHEMATICAL MODELING,
SEGMENTATION, CLASSIFICATION

The research object of this thesis project is to study the process of cytotoxicity
of liver cells exposed to magnetic nanoparticles.

The purpose of this work is to compose mathematical models, predict the behavior
of biological systems based on experimental data and to investigate methods of
processing images with biological cells.

To achieve the goal the following resources were used: computational packet
Mathematica, Python programming language, the MeshPy package for mesh
generation, the OpenCV package for computer vision approaches.

The following results were obtained in this thesis project:

1. Unknown parameters for two mathematical models were predicted to best
match the experimental data. A comparative analysis was implemented based
on the results of accuracy of the predictions.

2. Using statistical methods the distribution by class of numerical
characteristics of biological cells were constructed and segmentation masks for
the images were obtained.

The thesis project is complete with all tasks have been successfully done and a
possibility for further research and development.
The thesis project was done solely by the author.



