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OBIIAA XAPAKTEPUCTHUKA PABOTBI

B wmarucrepckoit nuccepranuu 58 cTpaHull, 26 pucyHkoB, | Tabmuia, 57 UCTOYHHUKOB, 2
IIPUIIOKEHUS.

KiroueBble cjI0Ba: COKpalieHHE pPa3MEPHOCTH JAaHHBIX, BBIICICHHE OHOMapKEpOB,
KJ1accuUKaIKs, YKCIPECCHs] TEHOB, KCIPECCHS YK30HOB, OMOMH(OpPMATHKa, aHAINU3 JTaHHBIX,
paK JEerKux.

Pa3BuTre OHKOIOrHYECKUX 3a00JIeBaHUMN CBSI3aHO C U3MEHEHUEM MOJIEKYJISIPHBIX MEXaHU3MOB,
KOTOphIE BCE €LIE HEJOCTATOYHO XOpPOUIO U3Yy4YeHbl, OCOOEHHO HAa PAHHUX CTaAUSIX
3a0onieBanusi. COBEPILIEHCTBOBAHUE METOJ0B MH(GOPMATUKU M UX UCIOJIb30BAHUE B OMOJIOTUH
JTaeT BO3MOXHOCTH BBISIBIISITh U3MEHEHMSI T€HOMA, KOTOpPhIE CIIOCOOCTBYET BOSHHUKHOBEHHUIO U
Pa3BUTHUIO Pa3HBIX THUIOB paka, 4YTO IMO3BOJSET JyYllle MOHUMATh MPUYMHBI BOZHUKHOBEHUS
3a00JIEBAHMS.

ITocTaBiena 3axauya pa3pabOTKH U MPOrPaMMHON peann3alii MOJAETH MpeACcKa3aHus TUIIOB U
CTaIuii OHKOJIOTMYECKUX 3a00JIeBaHUM 110 OMOMEAUIIMHCKUM F€HOMHBIM JaHHBIM, CBA3bIBAHUE
pe3yabTaTOB KJIACCU(HUKAIIUU C KAYECTBOM MPEICKa3aHUs KIMHUYECKUX TPYIIIL.

IIpeameroM wuccjieq0BaHUSA BBICTYNAIOT JaHHBIE SKCIIPECCMU T€HOB M 3K30HOB OOJIBHBIX
HEMEJIKEKIJIETOUHBIM PAKOM JIETKUX.

TouyHocTh KJIacCH(UKAMU TMOATUIOB pakKa JIETKHX pa3padOTaHHOW MOJIEIbI0 Ha OCHOBE
MOJIyOrpaHMYEHHOW MaluHbl bonbiiMana coctaBuiia 96,1%, a TOUHOCTh ONpeNIeNIEeHNs] CTaAun
69,1%. Bwinenensl mHGOpMATUBHBIC NPU3HAKA HA YPOBHE HKCIPECCHU T€HOB M HK30HOB,
KOTOpbIE MOTYT SIBJIITbCS OMOMAapKepaMu paHHEW CTaud Pa3BUTHS OHKOJIOIMYECKOTO
3a00JIeBaHMsL.

3ajaya pemagach C NOMOLIBIO SI3bIKa IPOrPaMMHUpPOBAaHMS R B onepanMoHHON cucTeMe
Windows 10.



AT'YJIbHASI XAPAKTAPBICTBIKA TTPAILIBI
V¥ marictapckait apicepraiibli 58 ctapoHak, 26 ManoHkay, 1 Tabmina, 57 KpbIHII, 2 JagaTka.

KiawouaBbisi  CJOBBI. CKapau’HHE IIaMepHACIl JaJ3€HBbIX, BBUIYYDHHE OisiMapkepay,
KJaciikarlpls, SKCIpACis TeHay, dKCIpICis 3K30HAY, OisiHdapMmaThiKa, aHal3 J1aJ3€HbIX, pak
JIETKIX.

Pa3Bimé aHkanmariuHpIX 3aXBOPBaHHSAY 3j1ydaHa ca 3MEHAM MaJIEKYJSIPHBIX MeXaHi3May, siKis
Yc€ smd»  HAAOCHIIL J00pa BBIByYaHbl, aca0iiBa Ha paHHIX CTaJbIIX 3aXxBOPBaHHI.
VYnackananenne Meranay iH(apMaThiKi 1 1X BBIKaphICTaHHE ¥ OisIOTil Jae MardbiMacib
BBISYJIALb 3MEHBI T€HOMY, SIKisl COPBISIONb Y3HIKHEHHIO 1 Pa3BILII0 PO3HBIX THINAY paKy, IITO
Ja3BaIsie JIEMI pa3yMellb MPBIYbIHBI Y3HIKHEHHS 3aXBOPBAHHS.

IMacrayiena 3amaya pacnpanoyki 1 mparpaMHail paajtizalbli MaJIdii Mpagka3aHHd ThINay 1
CTaJblil aHKAJArlyHbIX 3aXBOPBAHHAY Ma OisIMEABIIBIHCKIX T'€HOMHBIX Ja/I3€HBIX, 3BSI3BAaHHE
BBbIHIKAY Kiaciikalbli 3 AKacIio MpaJKa3aHHs KIIHIYHBIX TPYI.

IIpagmeram faacjegaBaHHsl BBICTYMHAIOb JAaJ3€HBIS HSKCIPACIl T€HAY 1 3K30HAY XBOPBIX
HEMEJIKAKJIETKaBbIM paKaMm JIETKIX.

JlakmagHacts Kiaciikarpll MaAThIIay paky JErKiX pachpamaBaHail MajdJull0 Ha acHOBE
nayabMmekaBaHaii MamblHBI bonmbimana ckimana 96,1%, a makiagHaciph BBI3HAYAHHS CTabll
69,1%. Bputyuanbl iHGapMaThIVHBIS NPBIKMETHI Ha Y3pOYHI IKCHPICil TeHay 1 SK30HAY, SKis
MOTYIIb 3'1Ys11a OisitMapKepaMi paHHsIH CTabll pa3Billllsd aHKaJariyHara 3aXBOpBaHHs.

3amaua BeIpamaiacs 3 JarnaMoraii MoBbl nparpamaBanHs R y ameparipritnait cictame Windows
10.



GENERAL WORK DESCRIPTION
There are 58 pages, 26 figures, 1 table, 57 sources, 2 appendixes in this master’s thesis.

Key words: feature selection, biomarker extraction, classification, gene expression, exon
expression, bioinformatics, data analysis, lung cancer.

The development of cancer diseases is associated with a change in molecular mechanisms the
understanding of which is still a challenging task, especially in the early stages of the disease.
Improving informatics methods and their use in biology makes it possible to detect changes in
the genome that contribute to the development of different types of oncology, which leads to
revealing the causes of the disease.

The goal of the master’s thesis is to develop and implement a model for predicting the types
and stages of cancer diseases using biomedical genomic data, as well as to determine the
quality of predicting clinical groups .

The subject of the study is gene and exons expression of the non-small cell lung cancer.

The classification accuracy of lung cancer subtypes by the developed model based on the semi-
restricted Boltzmann machine is 96.1%, and the accuracy of staging classification is 69.1%.
Informative features, which can be biomarkers of the early stage of cancer development, are
selected from gene and exon expression.

All the analysis is performed under the R statistical environment and the Windows 10 operating
system.



