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PE®EPAT

B marucrepckoit pabore 92 cTtpaHmIpl, B TOM dncie 12 cTpaHull mprioKeHHH,
17 pucynkos, 7 Tabnui, 62 UCTOYHHKA, 14 NPHITOKEHUH.

Kniouesvle cnosa: anropuTMbl CHUKEHUSI PA3MEPHOCTHU JAHHBIX; SKCIPECCHUS
reHoB; kiaccudukanus; merunupoanue JIHK; mukpoPHK; meccenmxepnas PHK;
KpUTEpPUHU KaueCcTBa aHAIM3a; AITOPUTMBI pacrapayieTMBaHUs BIYUCICHU.

B wmarucrepckoit paboTre mpeAcTaBIeHBI pe3yibTaThl  pa3pabOTKu U
CPaBHUTEIHLHOI'O aHAJIU3a aJTOPUTMOB CHUKEHUSI Pa3MEPHOCTH JaHHBIX HadajabHOMN
BBICOKOM pa3MEpPHOCTH [JIsl peIIeHHUsl 3a7ad OMOUH(POPMATHKHA, B YACTHOCTH IS
WCCJICIOBAHUS TUTIOB PAKOBBIX OIMYXOJIEH.

BbinonHeH CpaBHUTENBHBIA aHAIM3 QJITOPUTMOB METOJIOB TJIABHBIX U
HE3aBHCUMBIX KOMIIOHEHT, CTOXaCTUYECKOI0 BIOXKEHUS cocelie ¢ t-pacnpenenieHueM,
PaBHOMEPHOI'O MPHUOJIMKEHUS W MNPOEKIMH, MHOIOMEPHOT0 IIKAJIMPOBAHMS,
HEOTPUIIATEIHPHOTO MATPUYHOTO PA3NOKEHUS, ABTOKOJUPOBIIUKA, aHCAMOJIEBBIX
QITOPUTMOB CTAKHHTA, O3TTUHTA U OYCTHHTA C LIETbI0 KJIacCU(pUKAIIMU HAOIIOACHUMA
10 JAHHBIM 00 SKCIPECCUU TEHOB B 3a00JI€BaHNHU paka rpyau. AHaINU3 peaan30BaHHbIX
METOJIOB BBIMOJIHEH Ha SKCIEPUMEHTAIBHBIX JMaHHBIX O MeTwiupoBanuu JIHK,
skcnpeccun MUKpoPHK u meccenmxepnoit PHK Monekynax, mnpeactaBisronmx
KJIACTEPBI pa3IUYHON CJIO)KHOCTH. [IpoBenen aHanm3 aIrOPUTMOB
pacnapaieIMBaHus BEIYUCICHUN.

Ha ocHOBaHMM TONY4EHHBIX PE3YJIbTATOB CAeNaH BBIBOJ 00 3(¢heKTUBHOCTU
paboThI aITOPUTMOB CHUKEHUSI PAa3MEPHOCTH JIAHHBIX U JIJaHbl PEKOMEHIAINH 10 UX
UCIIO0JIb30BaHHUIO.



PO®EPAT

VY wmaricrapckail mpamel 65 crapoHak, y TeIM JiKy 12 ctapoHak nanmatkay, 17
MaJtoHKay, 7 Tabuim, 62 kpeHinsl, 14 qagatkay.

KirrouaBbIsi CIOBBI. arapbITMbl 3HDKIHHS MMaMEPHACIl JAI3€HBIX; DKCIPICIST
reHay; knaciikaupsisi; MetbutipaBanHe JIHK; wmikpaPHK; wmacanmxkapnas PHK;
KPBITAPBIL SIKACLl aHAJI3y; alrapbITMbl pacliapanelibBaHHs BbUIIYIHHSY .

VY Maricrapckail mpariibl mpajcTayieHbl BBIHIKI Paclparioyki i mapayHajibHara
aHaizy ajrapbITMay 3HIDKIHHSA [aMepHAcCIl JaJ3€HbIX IMa4yaTKOBail BBICOKAM
naMepHaclli JJig pandHHA 3a7a4 OisiiH(apMarteiki, y pbIBaTHACHI JJIs JacjieaBaHHs
ThINAy paKaBbIX ITyXJIIH.

Brikananbl mapayHaJlIbHbI aHATI3 allrapbITMay METaAay TajloyHbBIX 1 HE3aIEKHBIX
KaMIaHeHTay, craxacTblyHara VKIafaHHs cyceasay 3  t-pa3mepkaBaHHEM,
payHaMepHara HaOJIDKOHHS 1 MpaeKIlbll, MIMaTMEpHara IikajipaBaHHs, HeaaMoyHara
MaTpblyHara packijiaJjaHHs, ayTakaJaBajibHiKa, aHCAMOJIEBBIX allrapbITMay CTIKIHTY,
O3TiHTY 1 OYCTBIHTY 3 MATal Kiaciikaipli Ha3ipaHHAY Ma JaA3€HBIX a0 dKCIPAC paka
rpyaseil. AHami3 poaii3aBaHbIX MeTajay BbIKAHAHBI Ha JKCIEPHIMEHTAIBHBIX
namg3enbix a6 metwiupoBanuu JIHK, sxcmpacii mukpoPHK 1 meconmkapuait PHK
MajeKynax, fKisg TpajCcTayysionb KiacTapbl po3Hail ckiagaHacii. I[IpaBen3eHsl
napayHajabHbI aHAJII3 alirapbITMay pacnapalieibBaHHs BbUTIUIHHSY.

Ha mnancraBe arpeiMaHbIX BbIHIKAY 3pO0JIEHBI BBICHOBBI a0 3(eKThIyHACIl
paboThl anrapbITMay 3HDKIHHS MMaMepHACIll JaJA3eHbIX 1 3pO0JICHBI PIKaMEH 1allbll Ta
1X BBIKApBICTAHHIO.



ABSTRACT

The master's thesis contains 92 pages, including 12 pages of applications, 17
figures, 7 tables, 62 sources, 14 applications.

Key words: dimensionality reduction methods; gene expression; classification;
DNA methylation; microRNA; messenger RNA; analysis quality criteria; parallel
computation algorithms.

The thesis presents the results of the development and comparative analysis of
algorithms for reducing the dimensionality of data of initial high dimensionality for
solving problems of bioinformatics, in particular for studying types of cancerous
tumors.

The comparative analysis of the algorithms of principal and independent
components, t-distributed stochastic neighbor embedding, uniform approximation and
projection, multidimensional scaling, non-negative matrix factorization, autoencoder,
ensemble algorithms stacking, bagging and boosting ensemble algorithms was
performed in order to classify observations according to data on gene expression in
breast cancer. Comparative analysis of the implemented methods was performed on
three modalities: DNA methylation, microRNA and messenger RNA expression,
which representing clusters of varying complexity. A comparative analysis of
parallelization algorithms has been carried out.

Based on the obtained results, conclusions about the efficiency of dimensionality
reduction methods were drawn and recommendations for their use were given.



