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PE®EPAT

Jumnomuast pabota: 74 crpanullsl, 23 pucyHka, 12 tadmnui, 42 uctouynuka, 8
IIPUIIOKEHUM.

OJHOHVYKJIEOTUJIHBIA TIOJIMMOP®M3M, CEKBEHUPOBAHIE,
CTATUCTUYECKHUE KPUTEPUU, UMUTALIMOHHAA MOJEJIb JTAHHBIX
I'EHOMHOI'O CEKBEHUPOBAHIMA, MAHIMHHOE OBYYEHUE, BEDB-
I[MTPMJIOKEHUE

OOBEKT ucCCIeN0BAHNS: TEHETHUECKUI OJJHOHYKJIEOTUIHBIN NOJTUMOP(PU3M B
monekynax JJHK yenoseka.

Hpe,Z[MGT HCCIICOOBAHMA. MAaTCMATHYCCKHUEC MOJCIN, METOJbI, aJIrOPHUTMBI
HMUTAOUOHHOTO MOACIUPOBAHUA  IJIA I/II[GHTI/I(bI/IKaIII/II/I OJHOHYKIICOTHUIHBIX
HOJII/IMOp(l)I/IBMOB I10 JdaHHbIM I'CHOMHOT'O CCKBCHHUPOBAHUAI.

[lens paboThl: pa3paboTka U MHporpamMmHas peanusanus >PHEKTUBHBIX
JITOPUTMOB MMUTAIIMOHHOTO MOJICIUPOBAHUS W HWHTEIUIEKTyaJIbHOTO aHajm3a
JaHHBIX NI HWICHTU(UKAIWK CaWTOB OJHOHYKICOTHIHOTO ToiduMopdu3Ma B
monekynax JJHK yenoseka.

MeTtos1 TpoBeIeHUS pabOTHI:

1. TeopeTnyeckne: aHalnW3 CTAaTUCTHYECKUX KPHUTEPHEB, pa3pabOTKa
MaTE€MaTHYECKUX MOJEJIEH U aiTOPUTMOB.

2. DKCIepuMEHTAJIbHBIC: UMUTAIIMOHHOE MOJICIMPOBAHUE U TECTUPOBAHHE
aJTOPUTMOB Ha TaHHBIX TEHOMHOT'O CEKBEHUPOBAHMSI.

Pe3ynbTaTel paboThI:

1. Peanu3oBanbl TpU  METOJA  HMMHUTAIMOHHOIO  MOJEIUPOBAHUSA:
napaMeTpuyeckuid, Ha  OCHOBE  JKCIEPUMEHTAIbHBIX  (YHKIUN
pacnpeesnieHus, OyTcTpanupoBaHue.

2. Pa3paboTaHbl alrOpUTMBI T€HEPAITUHU MPU3HAKOB HYKJICOTHUTHBIX CAUTOB U
onpeesieHbl Haubosiee HOOPMATUBHBIE IPU3HAKHU.

3. IlpoBenéH aHanu3 aaropuTMOB Ha DKCIEPUMEHTATBHBIX JAHHBIX T€HOMA
HGOO01 (xpomocomsr 10 u 22).

4, Co3maHo BeO-TIPUJIOKEHHUE JJIi MIACHTU(UKAIMU W BU3yaIu3alluu
pE3yIBTATOB C CUCTEMOM 3aIUTHI.

O061acTh BO3MOXKHOTO MTPAKTUYECKOTO MPUMEHEHUS

Pa3paboTanHble aqropuT™Mbl U MHCTPYMEHTHI NPUMEHUMBI B MEIUIMHE IS
UJeHTU(GUKAIIMN CAUTOB OJHOHYKJICOTUAHOTO nojaumopduszma B mosekynax JJTHK
YyeJioBeKa.



PO®EPAT

Jlprmutomuas pabota: 74 crapoHki, 23 mamonka, 12 ta6min, 42 KpbeIHinsl, 8
IPBIKIAJAHHSY.

AJTHAHVKJIEATBIIHBI  TAJIIMAP®I3M, CEKBEHIPABAHHE,
CTATBICTBIUHBISA KPLITOPLI BBISHAUDHHST AJHAHYKJIEATBIIHBIX
MTATTIMAP®ISMAY, IMITALILITHA ST MAZDJIb JAJI3EHBIX TEHOMHATO
CEKBEHIPABAHHS, MAIIILIHHAE HABYYAHHE, BOB-ATUTIKALIBLS

AO'ekT nacnemaBaHHS: TEHETHIYHBI aJHAHYKJIEATBHIAHBI MamiMapdizm ¥
marnekysax JIHK gamaBeka.

[IpagmeT nacinenaBaHHs: MaTAMATBIYHBIA MAJdJIi, METAJbl, aJTapbITMBI
iMiTalpliiHAara MadJIsIBaHHS s 1IPHTHIGIKANBI caiiTay agHaHyKIcaThIaHAra
naniMapdizmy na J1aJ3eHbIX TCHOMHAra CeKBeHIpaBaHH.

Mbsra paboTel: pacrpalnoyka 1 mparpamHas pdaaiizaiblsi 3(PEKThIYHBIX
anrapeiTMay 1MmiTalbliHara MajdJisiBaHHS 1 I1HTAJIEKTyallbHara aHamizy caurtay
aJlHaHyKJIeaTblAHAra reHeTeluHara nammapdizmy ¥ manekynax JIHK yanasexa.

Mertanpl ipaBsii3eHHS paOOTHI:

1. TrapaThIuHbISA: aHaNi3 CTATBICTBIYHBIX KPBITIPBISY, pacrparoyka
MaTAMATBIUHBIX MAJIJISAY 1 alrapbITMay.

2. DKCNepbIMCHTAIBHBIA:  IMITAllBIiHAC MAJdJIIBaHHE 1 TACTaBaHHE
alrapeiTMay Ha JIQ/I3¢HBIX TCHOMHAra CEKBCHIpaBaHHSI.

BoiHiki paOOTHI:

1. PhasnizaBansl TPBI MeTaabl IMITaLbIHATa MaJIRJIsIBaHHA:
napamMeTphIYHbl, HAa AaCHOBE DJKCHEPHIMEHTAIBLHBIX (DYHKIIBIA pa3MepKaBaHHS,
OyTCTparnaBaHHe.

2. PacnipaniaBanbl  arapbITMBI  TeHEparbli MPBIKMET HYKJICATBITHBIX

caiiTay 1 BbI3Ha4YaHbl HAHOOJBII 1H(pAPMATHIVHBIS TPHIKMETHI.

3. [TpaBem3eHsl aHami3 anrapblTMay Ha SKCIEPHIMEHTAIBHBIX JaJI3CHBIX
resomy HGOO1 (xpamacomsr 10 1 22).

4, CTBOpaHa BY0-aruTiKaibist sl 119HThI(IKALBI 1 Bi3yai3albli BRIHIKAY
3 cicTOMaii abapoHHI.

Bob6unaciie MmarusiMara nmpakThlYHAra BhIKApbICTAHHS:

PacrnpaniaBanblsi anrapeITMbl 1 IHCTPYMEHTBI 1acTacaBajbHbIA ¥ MEbILbIHE
JUIS 1IPHTHIIKALBI caiiTay aJiHaHyKJIeaThIHara naximapdizmy ¥ manekynax JJTHK
qaJiaBeKa.



SUMMARY
Thesis: 74 pages, 23 figures, 12 tables, 42 sources, 8 appendices.

SINGLE NUCLEOTIDE POLYMORPHISM, SEQUENCING,
STATISTICAL CRITERIA FOR DETERMINING SINGLE NUCLEOTIDE
POLYMORPHISMS, SIMULATION MODEL OF GENOMIC SEQUENCING
DATA, MACHINE LEARNING, WEB APPLICATION

Object of research: genetic single nucleotide polymorphism in human DNA
molecules.

Subject of research: mathematical models, methods, and simulation
algorithms for the identification of single-nucleotide polymorphisms based on
genomic sequencing data.

Objective: to develop and programmatically implement effective algorithms
for simulation and data mining to identify single-nucleotide polymorphism sites in
human DNA molecules.

Methods of work:

1. Theoretical: analysis of statistical criteria, development of mathematical
models and algorithms.

2. Experimental: simulation modeling and testing of algorithms based on
genomic sequencing data.

The results of the work:

1. Three simulation modeling methods have been implemented: parametric,
based on experimental distribution functions, and bootstrapping.

2. Algorithms for generating features of nucleotide sites have been developed
and the most informative features have been identified.

3. Algorithms were analyzed based on experimental data from the HG001
genome (chromosomes 10 and 22).

4. A web application for identification and visualization of results with a
security system was created.

Field of possible practical application:

The developed algorithms and tools are applicable in medicine for the
identification of single-nucleotide polymorphism sites in human DNA molecules.



