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O0bekT uccnenoBanusi: MPT-uzo0paxkenusi, coaepkaiiyie pa3iudHble BHJIbI
OITYXOJIEN TOJIOBHOTO MO3Ta.

[ens: pa3zpaboTka nmporpaMMsbl, BBIIOTHSIONIEH KiacTepusaiuio Habopa MPT-
M300paKEHUI C UCTIOJIb30BAHWEM METOJI0B MAIIMHHOTO O0Y4YEeHUSI.

JlanHast paboTa TIOCBSIIIIEHA BOMPOCAM MCCIENOBAaHUSA  KJACTEpHU3allun
M300paKEHMI Ha OCHOBAHUHU WX BU3YaJbHOTO CXOJCTBA. B X07€ BhIMOMHEHUS paOOTHI
OBLIT TIPOBEIEH 0030p METOAOB KJIACTEPHU3allMU; MCCIIEIOBAHbI METO/bl KIACTEPHOTO
aHanuW3a I KJIAacTepU3allud W300paKEeHHM; TMpPOBENEH aHalhu3 W CpPaBHEHHE
pa3sNUYHBIX METOAOB KiacTtepu3auuu. Jlias  BBIMOJHEHUS JAaHHOWM  paboTHhI
UCITIOJIB30BAJICS SI3BIK TIporpammupoBanus Python ¢ ucnonp3oBanuem OuOIMOTEK
pandas, numpy, matplotlib u sklearn. Tak e B xoze paGoThl OBUTH HCITOH30BAHBI
cBéptounblie Helponnbie cetu VGG16 u Inception v3. Jlng o6paboTku n300pakeHui
uCIoJib30Banack nporpamma Fiji, a st moricka HabopoB HaHHBIX — cepBuc Kaggle.

B pesynbrare BBIMOTHEHUS JUIJIOMHOM paboThl Obuta pazpaboTaHa
mporpamma, MO3BOJIIONIAs MPOBOAUTH KiacTepusaruio Habopa MPT-uzobpaxenuit
Pa3JIMYHBIX OIYXO0JIEW rOJIOBHOTO MO3Ta.
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AG'ext nmacnenaBaHHs: MPT-ammrocTpaBaHHi, sKis 3MSIIYAIONb PO3HBIS BiJIbI
MyXJIiH rajjayHora Mo3sry.

Mbra: pacnpaiioyka nparpamsl, sikasi BRIKOHBae Kiactapei3alibito Habopy MPT-
MAJIFOHKAY 3 BBIKAPBICTAHHEM META/1ay MallblHHAra HABYYaHHS.

Jlagzenass mpamna TpbICBEYaHA TMBITAHHSAM JacliefaBaHHs KiacTapbl3allbli
MaJIOHKay Ha TMajACTaBe 1X Bi3yasibHara najgabeHcTBa. Y XOJ3€¢ BbIKAHAHHS PaOOThI
OBIY TTpaBe3EHbI arjisil MeTazay KiacTapbl3allbli; Jaciie/JaBaHbl METa bl KJlacTapHara
aHai3y IS KjacTapbl3allbli MAOHKAY; MPaBeI3€Hbl aHall3 1 MapayHaHHE PO3HBIX
MeTaiay KiacTaphi3alibli. [[s BeIkaHaHHS Jaja3eHal Mmpalbl BRIKAPHICTOYBaIacs MOBa
nparpamaBanas Python 3 BeikapeicTanHem 010misiTOK pandas, numpy, matplotlib 1
sklearn. I'yTak »ka maguac mpaibl ObUTI CKapBICTAHBI CKPYTKABBISI HEHPOHABBISA CETKI
VGG16 1 Inception v3. J{ns anmpaiioyki MantoHKay BeIKapbIcTOYBanacs nparpama Fiji,
a JUIs MOITyKy Habopay Aan3eHsix - capsic Kaggle.

VY BbIHIKY BBIKaHaHHS JIBITUIOMHAM Ipalibl ObljIa pacrpanaBaHa mparpama, sikas
Ja3Bajsie MpaBoJ3ilb KiacTapbi3albeiio Habopy MPT-mantonkay po3HBIX MyXJIiH
rajayHora Mosry.
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Object of research: MRI images containing various types of brain tumors.

Goal of research: development of a program that performs clustering of a set of
MRI images using machine learning methods.

This work is devoted to the study of image clustering based on their visual
similarity. In the course of the work, a review of clustering methods was carried out;
cluster analysis methods for image clustering were investigated; analysis and
comparison of various clustering methods were carried out. To perform this work, the
Python programming language was used using the pandas, numpy, matplotlib and
sklearn libraries. Also in the course of the work were used convolutional neural
networks VGG16 and Inception v3. The Fiji program was used for image processing,
and the Kaggle service was used to search for data sets.

As a result of the thesis, a program was developed that allows clustering a set of
MRI images according to various brain tumors.



