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PE®EPAT

JAuniomuas padora: 58 crpanuil, 26 pucyHkos, 8 Tadmull, 25 UCTOYHUKA, 5
IIPUIIOKEHUN.

PABPABOTKA TIIPOIT'PAMMHBIX CPEJICTB KJIIACTEPHOI'O
AHAJIM3A HYKJEOTHUIHBIX NOCJIEJTOBATEJBHOCTEN

KiroueBble cioBa: HYKICOTHAHBIE  IIOCJIENOBATEIIBHOCTH;  METOJBI
KJIJACTEPHOI'O aHAJIM3a; METO/AbI CHW)KEHHSI Pa3MEPHOCTU JTaHHBIX; UMHUTALIMOHHOE
MOJIETUPOBAHKE; pa3padoTKa R-MakeToB; KPUTEPUU KauecTBa aHAIN3a.

OO0beKkT wuccae0BAHUA: METOAbl KJIACTEPHOIO aHaliu3a HYKJIECOTHIHBIX
MIOCJIEA0BATEIBHOCTEN, IPOrPAMMHBIN ITAKET.

Hens paborbl: pa3zpaboraTh METOABI W NPOrpaMMHBIE  CPEIACTBA
KJIACTEPHOI'O aHAJIN3a HYKJICOTHIHBIX ITOCJIE10BATEIbHOCTEMN.

3agauu UccIeI0BaAHUSA:

e (O0630p TUTEPATYPHI 10 TEME HCCICTOBaAHUSI.

e Pazpaborka W mporpaMmHas peaju3alus METOJ0B HMHTALMOHHOIO
MozaenupoBanusi (MM) HyKIIEOTHIHBIX MOCTIEA0BATEILHOCTEN.

e PazpaboTka M mporpamMHas peaju3als METOJOB KJIACTEpPHOI0 aHajn3a
HYKJICOTHIHBIX ITOCJIEI0BATEIIBHOCTEN.

e Pazpaborka u mnporpammHas peanuzanus R-makera. WuTerpupoBanue
CO3/IaHHBIX METO/IOB.

e Bepuduxanusa u anamu3z 3¢(eKTUBHOCTH pa3padOTaHHBIX METOAOB Ha
CMOJICIMPOBAHHBIX U AKCHEPUMEHTAIbHBIX TAHHBIX.

Metoabl  HMCCIeTOBaHUsI:  MApKOBCKUM  METOJl  MMHUTAI[MOHHOTO
MOJECIMPOBAHMS, Hepapxudeckuii wmerom, weron K-cpemnmx, DBSCAN u
CIEKTPAJIbHBI METO/I KJIACTCPHOI'O aHAJIN3a.

IMosyueHHble pe3yJbTaThl: pa3padoTaHa IMUTAIIMOHHAS MOJIENIb U METOIbI
KJIAaCTepHOT0 aHaIM3a HYKICOTHUIHBIX TIOCTEeIOBATEILHOCTEH, MPOrpaMMHBIH
MakeT, conepkammii (QyHKIMOHAN pa3paboTaHHBIX MeTon0B. [IpoBenena
Bepudukanuss W a”Haau3 APGEKTUBHOCTH  pa3pabOTaHHBIX METOJ0B Ha
CMOJICIUPOBAHHBIX ~ W DJKCICPUMEHTAIBHBIX  JIAaHHBIX. B kauectme
AKCIIEPUMEHTAIbHBIX JAHHBIX HCIOIb30BAIMCH KOAUPYIOIIUE W HEKOAUPYIOIINE
monekynbl  PHK. IIporectupoBaHa BO3MOXXHOCTh KOPPEKTHOH YCTaHOBKH
pa3pabOTaHHOT O TaKeTa, YTCHHS TOKYMEHTAIIUH, UCTIONb30BAHUS (PYHKITUH.

ObslactTb BO3MOXKHOIO  NPUMEHEHUS: aHamu3  HYKJICOTHUIHBIX
MOCIIEI0BATEILHOCTEH JJIs BBISIBICHUSI TEHETUYECKUX MYTAIMil M HACIIEJICTBEHHBIX
3a00JIeBaHM, pa3pabOTKU BaKIIMH U METOJIOB JICUEHUS Pa3IMUHbIX 3a00JI€BaHU I1.



PODEPAT

JAbimiioMHas npana: 58 crapoHak, 26 MaimoHkay, 8 Tabumiil, 25 KpbIHILEL, 5
IIPBIKJIAJaHHSAY .

PACIIPAIIOYKA TIPATPAMHBIX CPOJKAY KJACTAPHATI'A
AHAJII3Y HYKJEATBIJHBIX NACJSITOYHACIISY

KirouaBbisi cJ10BbI: HYKJICATBIIHBIS TACIIAI0YHACIII; METabl KjlacTapHara
aHai3y;,; METaJlbl 3HDKAHHS TMMaMepHACIl JaJ3€HBIX; IMITalbIiHAC MaIRJISIBaHHE,
pacnpanoyka R-makeray; KpbITApbIi SKaCI[l aHATI3Yy.

AO'eKT JaciefaBaHHsl: METaJbl KJacTapHara aHalli3y HYKJIEaThIIHbIX
NacisI0YHACIAY, IParpaMHbl MAKET.

MbTa mpaunbl: pacrparaBaib METaabl 1 MparpaMHbIsS CPOJIKI KJlacTapHara
aHaJI3y HYKJICAThIHBIX MMAC/ISIIOYHACIISY .
3agaubl gacjaeIaBaHHA.

e Arsj JiTaparypsl 1a TAOME Jaciae/1aBaHHs.

e Pacmpamoyka 1 TparpamMHas  poaiizalbidl = MeTanay — iMiTalbliiHara
MapasBanHs (IM) HykIIeaTbIIHBIX MACISAI0YHACLISY.

e Pacnpanoyka 1 mparpaMmHas plaiizanbll MeTajay KiacTapHara aHalizy
HYKJICATBIIHBIX MACIIAI0YHACLAY .

e Pacmparnoyka 1 nparpamHas paraiizaibig R-makera. [HTarpaBaHHe CTBOPaHBIX
MeTaaay.

e Bepoidikaipia 1 aHami3z 3QeKThIYHACHI paclpalaBaHblX MeTaaay Ha
3MaJRIIABAHBIX 1 KCIIEPHIMEHTANIbHBIX 1a]13€HbIX.

Metaabl aacieaaBaHHsi: MapKaycki MeTaj iMiTalpliiHara MaadJisiBaHHS,
iepapxiuHel  MeTan, ™eran k-capaanix, DBSCAN 1 cnekrpanbHbl MeTaj
KJlacTapHara aHaizy.

ATpbIMaHbIsI BBIHIKI: pachpalaBaHa IMiTalbliiHas MaIdJb 1 MeTajbl
KJlacTapHara aHajidy HYKJIEaTbIIHbIX MaciIAJOyHaclsLy, MparpaMHbl MakeT, sKi
3Msiryae (DyHKIBISIHAN pachpainaBaHbix Mmetanay. [IpaBen3ena Bepbidikanbis i
aHamiz  A(QeKThIyHAclll  pachpaliaBaHbIX  MeTajay Ha  3MaJdJsIBaHbIX 1
AKCIEPBIMEHTAIBHBIX JAJ3€HbIX. Y SKACLl SKCIEPHIMEHTAIBHBIX Ja/J3€HbBIX
BBIKAPHICTOYBANIICA  KaJaBaJlbHbII 1  HekagaBaubHbll  Manekynsl  PHK.
[IpatacuipaBana MardysIMaclp KapdKTHal YCTaHOYKI paclpallaBaHara IaKera,
YBITAHHS JaKyMEHTAIlbll, BEIKAPBICTAHHS (DYHKIIBII.

BobGsacub,  MarybiMara — npbIMSIHEHHSI:  aHaNi3  HYKJIEATBIIHBIX
nacisoyHacled [ BbIAYJICHHS TEHEThIUHbIX MyTalbldi 1 CHAAYbIHHBIX
3aXBOPBaHHSAY, pacIpalloyKi BaKIbIH 1 METaAay JISTYIHHS PO3HBIX 3aXBOPBAHHAY .



ABSTRACT

Diploma thesis: 58 pages, 26 figures, 8 tables, 25 sources, 5 appendices.

DEVELOPMENT OF SOFTWARE TOOLS FOR CLUSTERING
ANALYSIS OF NUCLEOTIDE SEQUENCES

Key words: nucleotide sequences; cluster analysis methods; dimensionality
reducing methods; imitation modeling; development of R-packages; quality criteria
analysis.

Object of work: methods of cluster analysis of nucleotide sequences,
software package.

Objective: to develop methods and software for cluster analysis of
nucleotide sequences.

Research objectives:

e Literature review on the research topic.

e Development and software implementation of methods for imitation
modeling (IM) of nucleotide sequences.

e Development and software implementation of methods for clustering
analysis of nucleotide sequences.

e Development and software implementation of an R package. Integration of
created methods.

e Verification and analysis of the effectiveness of the developed methods
using simulated and experimental data.

Research methods: Markov simulation method, hierarchical, k-means,
DBSCAN and spectral clustering methods.

Results obtained: imitation model and methods for clustering analysis of
nucleotide sequences, a software package containing the functionality of the
developed methods, have been developed. The effectiveness of the developed
methods was verified and analyzed using simulated and experimental data.
Experimental data included encoding and non-coding RNA molecules. The ability
of correctly install of the developed package, reading documentation, and using
functions was tested.

Area of possible application: analysis of nucleotide sequences to identify
genetic mutations and hereditary diseases, development of vaccines and methods
of treating various diseases.



