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MO/JEJIMPOBAHUE TIIPOLECCA HAKOIUIEHMA HVYKJIEOTUHbBIX
3AMEH B BEJIOK-KOUPVYIOLINX [TOCJIEJOBATEJIBHOCTAX
[TPOKAPHOT.

Jlannast nuruioMHass pabota cocTouT u3 54 crpanuibl, Bkiaodaer 10
pucyHkoB U 1 Tabnuuel. [Ipy HanmucaHUM AUTIIIOMHOM paboThI OBLIO UCTIOIB30BAHO
53 UCTOUHUKOB TUTEPATYPHI.

Uccnenosanus mnpoBoaunuck Ha ©O0aze CHUWII Ououndpopmatuku u
MOJIEKYJISIPHOM  3BOJIIOIIMM KUBOTHBIX Kadeapsl 300j0ruu  buonornyeckoro
¢akynsrera benopycckoro I'ocynapcTBeHHOr0 YHUBEpCUTETA,

OOBEKTOM HCCIENOBaHUS SIBISUIUCH  MOJEIM MAapKOBCKHUX LENed C
JUCKPETHBIM BPEMEHEM OIIMCHIBAIOIINX HAKOIUICHHE TOYEYHBIX I'€HETHYECKUX
MyTaluil B ONPEAEIICHHON nocaenosarenpbHocTy nenodky JJHK B 3aBucumoctr ot
BPEMEHHU.

lens nmaHHOM pabOTBI - MOJEIMPOBAHME M  BBIABICHHE  OOIIMX
3aKOHOMEPHOCTEH MPOILIECCOB HAKOIUICHWS HYKJICOTUJHBIX 3aMeH B OeoK-
KOJIUPYIOIINX MOCIEN0BATEIBHOCTSIX.

B numninoMHyro paboTy BXOJUT BBEJAEHUE, TPU IJIaBbl, BBIBOABI.

Mertonpl HCClIeT0BaHMs: MAaTEMATUYECKOE U ITPOTPAMMHOE MOZEITUPOBAHUE
MOJIEKYJIIPHO-TEHETUYECKUX TPOLIECCOB.

Pesynbrarel uccnenoBaHus: ObLIM IOJMyYEHHBIE OCHOBHBIE TEXHHUYECKHE
XapakTepucTuku mpousBoautrenbHoctu HPC  cucreM B OpUMEHEHUH K
MOJIEJIMPOBAHUIO HBOJIFOIIMOHHBIX U3MEHEHU I B HYKJIEOTUIHBIX
NOCJIEI0BAaTENBbHOCTAX. [loydeHsl pacnpeneneHus Juisi TEHETUYECKUX OUCTAaHLIUN
JUISL Pa3JINYHBIX MOJEJEH HAKOIUIEHHS TOYEYHBIX TIE€HETUYECKUX MYTALHM.
PaccunTanpl TEOpeTHYECKME 3HAYEHHS CKOPOCTHM HAKOIUIEHUS T€HETHYECKOU
JVICTAHIIMU B TAKCOHE C TEUEHUEM SBOJIIOLIMOHHOTO BPEMEHH.
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MAJDJIIBAHHE  TIPALIDCY  HA3AITAILIBAHHA  HVYJIEATBIJIHBIX
3AMEH V BSJIOK-KAJTABAJIBHBIX ITACJISIJOYHACLISX ITPAKAPBIET.

JlanzeHas npITUIOMHAs Tpana ckiagaenua 3 54 craponki, ykiatoudae 10
MastoHkay 1 1 Tabuminel. [Ipbl HamicaHH1 ABITUIOMHAN Tpallbl ObUTIO BBIKapbICTaHa 53
KPBIHIII JIITApaTypBhl.

HacnenaBanHi mpaBoaszimics Ha Oaze CHIJI  Oisindapmatbiki 1
MaJIeKyJISipHAl 3BalIONbll KBIBEN Kadeapbl 3aanorii OissariyHara ¢akyiabTITa
benapyckara /[3sp>xayHara YHiBepciTaTa,

Al'ektam pgacienaBaHHS 3'SYIsIics Maadii  MapKoyCKiX JIaHIyToy 3
JOBICKPITHBIM dYacaM SKIisl amicBaiolb Ha3allallBaHHE KPOIKABBIX T'€HETHIYHBIX
MyTalbii y mayHail nacisgoyHacii janiysxki JIHK y 3anexnacii an gacy.

MbpTra paasenail  mpainbl - MajdisIBaHHE 1 BBIAYJIEHHE aryJibHBIX
3aKaHaMEpHACIy Tparpcay Has3amaliBaHHS HYKICSTBHIIHBIX 3aMeH ¥y OsIIoK-
KaJ1aBaJIbHBIS TTACTSAI0YVHACIISX.

VY ABIIIOMHYIO Mpaly YBaxoA3ilb YBAI3€HHE, TPhI KIpayHIKa, BBICHOBBI.

MeTaI[BI JacCJiIcdaBaHHA:. MaToMaTbIdYHAC 1 nparpamMHac MaadJIsIBAHHC
MaJICKYJISIpHA-TCHCTBIYHBIX Hp&HSC&S}.

BeiHiki  gacinenaBaHHS:  ObUII  aTpbIMaHBIA ~ ACHOYHBIS — TOXHIYHBISA
xXapakTapbICThIKI mpanykipiiiHacii HPC cictoM Ba ykpIBaHHI Ja MaJdJisBaHHS
DBAMOIBIMHBIX  3MEH Yy  HYKJICATBHIAHBIX  MacisAoYHAcHsaX.  ATpbIMaHbBI
pasMepKaBaHHI I TCHETHIYHBIX JBICTAHIIBIA U1 PO3HBIX MAIRJIsAy Ha3amamBaHHs
KPOIIKaBBIX I'€HETHIYHBIX MyTallblii. PasmiuaHbl TPapITHIYHBIA 3HAYDHHS XYTKACIIl
HazamalniBaHHs TeHEThIYHAN JIBICTAHIIBI ¥ TAKCOHAY 3 IAraM dBAIIOIbIITHATA Yacy.
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MODELING THE ACCUMULATION PROCESS NUCLEOTIDE
SUBSTITUTES IN PROTEIN PROCESSING PROCARIOT SEQUENCES.

This work consists of 54 pages, includes 10 figures and 1 table. When writing the
thesis was used 53 sources of literature.

The object of the study was the model of Markov chains with discrete time
describing the accumulation of point genetic mutations in a certain sequence of the
DNA chain depending on time.

The purpose of this work is to model and identify the general laws of the processes
of accumulation of nucleotide substitutions in protein coding sequences.

The work includes an introduction, three chapters, conclusions.

Research methods: mathematical and software modeling of molecular genetic
processes.

Results of the study: the main technical characteristics of the performance of HPC
systems were obtained as applied to modeling evolutionary changes in nucleotide
sequences. Distributions are obtained for genetic distances for various models of
accumulation of point genetic mutations. The theoretical values of the rate of
accumulation of genetic distance in a taxon over evolutionary time are calculated.



