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Momusayus u yenv: OpraHu3Mbl HBOITIOLMOHUPYIOT B COCTaBE COOOLIECTB PAa3HbIX BU-
JIOB, ¥ JUIA U3y4YCHUS MUKPOIBOJIONUH OBUIO pa3paboTaHO MHOTO MOZEJel B paMKax
JUCHUTUIMHBI TOMYJISIHOHHON TeHeTHKU. [IpuMeHeHne MeToI0B TIIyO0OKOro oOyueHus
CTaHOBHTCS Bce O0JIee aKTyaTbHBIM B OMOJIOTHN H3-32 OOJBIIOTO 00beMa HAaKOTUIEHHBIX
TeHETUYECKUX TaHHBIX. AHAIN3 MUKPOCATEINTUTOB IPECTABISAET ONpeesieHHbIE TPY/I-
HOCTH U3-3a UX CJIOXHOH CTPYKTYpBl. DTO 00YCIIOBJICHO MEPEeMEHHOHN ATUHON MHUKPO-
CaTEJUINTHBIX MOCJIEN0BAaTEIbHOCTEH U MX MOBTOpAMOIIEHcs npuponoil. M3yuenue u
aHaJIN3 MUKPOCATEIUIUTOB TPEOYIOT CIIELIMaIbHBIX METOZO0B M MOAXOI0B AJISl HHTEPIpe-
TallUH MOJTYYEHHBIX JaHHBIX B TEHETHUECKUX UCCIIEJOBAHUSAX.

[Mpumenenue riryboKoro oOy4eHust B TeHETHKE MOIYJISIUNA OTKPBIBAET HOBBIE BO3MOXK-
HOCTH /7151 aHAJIM3a TeHETUYECKUX JaHHBIX U A7l aHAIW3a MUKPOIBOIIOIMOHHBIX MPO-
neccoB. Llenbro 3Toi paboThI SBIISETCS McCIeI0BaHUE TTOMYIIALIMOHHON TUHAMUKH Y Op-
TaHU3MOB CO CMEUIAHHOW CTpaTerueil pa3MHOKEHHSI C TIOMOLIbI0 METOAOB ITyOOKOTO
00ydeHusl.

Memoowr u ancopummel: B 1aHHOM HccneqoOBaHMM OBUIO HCIIOIB30BAHO CTOXAacTHYe-
ckoe MojenupoBanue. Crenudukanmuss MOJENW TMPEACTAaBIsET COOO0H CBEPTOYHYIO
HEHPOHHYIO CeTh ¢ 6 BHYTPEHHUMH U 2 BHEIIHUMHU ciosaMu. OOydeHue 3TOH Monenu
MIPOM3BOJMIIOCH Ha JIAHHBIX, MOJyYeHHBIX OT MoAauduuupoBanHoi moaenu Paiita—Pu-
nrepa, BKIFOYAloIIel TOMOMHUTELHOE OECTIoNoe pa3MHOKEHHE.

Peszynomamer: B nannoii pabore Oblia pa3paboTaHa MOJIC)b, PEACTABIISIONIAs OJTHY U3
NEPBBIX MONBITOK IPUMEHEHUs IITy00Koro o0yyeHus AJs 3a/1a4 MOIYJISIHOHHOM reHe-
TUKA. Mojienb OCYIIECTBISIET aHaJIN3 SKCIIEPUMEHTAIBHBIX JAaHHBIX M MPOTHO3UPYET
COOTHOIIIEHHE MOJIOBOTO M OECTIONOr0 Pa3MHOKEHHS Y OPTaHU3MOB, CIIOCOOHBIX U3Me-
HSTh CBOIO CTPATEIvI0 Pa3MHOXKEHUS, TAKMX KaK THAPBI, HEKOTOPBIE PakooOpasHEIE,
MOJUTIOCKH U ApyrHe. [IpoBeieHbl BEIYUCIUTENbHBIE SKCIIEPUMEHTHI, IOATBEPKAAIOLINE
YCTOMYMBOCTH MOJIENH K IIIyMY B SKCIIEPUMEHTAIILHBIX JaHHBIX, 00YCIOBICHHOMY BO3-
MO>KHBIMH OIIMOKaMHM B IPOLECCE UX MOJIyYCHHS, A TAK)KE K OTPAaHUYCHUSIM BBIOOPKH.
Kpome Toro, Mogens npoaeMOHCTPUPOBAIa BHICOKYIO TOYHOCTh M CKOPOCTh BBIYHCIIE-
HUH 10 CPaBHEHUIO C CYIIECTBYIOIMMHU MaTEMaTHYECKUMU MOJIEIISIMH.

Bvi6oowi: Haul pe3ynbTar IeMOHCTPHPYET BO3MOKHOCTH, KOTOPBIE OTKPBIBAFOTCS JIJISI
MCCIIEI0BAaHNS MUKPOSBOIIOLMOHHBIX MIPOLIECCOB M UX BIUSHMA Ha pa3zHooOpasue opra-
HU3MOB B pe3ynbTaTe OOBEAMHEHUS KOMIBIOTEPHBIX MOJEJEeH MOIMyISIIUOHHBIX MPO-
IIECCOB U MOJIEIM HEMPOHHOM ceTH. DTOT MOAXO0/ OYJET MOJIE3HBIM HHCTPYMEHTOM ISt
JanbHENIIINX UCCIEIOBAaHUNA B 9TON 00IaCcTH.
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Motivation and Aim: Organisms evolve within communities of different species, and
many models have been developed within the discipline of population genetics to study
microevolution. The application of deep learning methods is becoming increasingly rel-
evant in biology due to the large volume of accumulated genetic data. Microsatellite
analysis poses certain challenges due to their complex structure characterized by variable
lengths and repetitive nature. Studying and analyzing microsatellites require special
methods and approaches for interpreting the data obtained in genetic research. The ap-
plication of deep learning in population genetics opens up new possibilities for genetic
data analysis and for analyzing microevolutionary processes. The objective of this work
is to investigate the population dynamics in organisms with mixed reproductive strate-
gies using deep learning methods.

Methods and Algorithms: Stochastic modeling was utilized in this study. The model
specification involves a convolutional neural network with 6 internal and 2 external lay-
ers. Training of this model was carried out on data obtained from a modified Wright-
Fisher model, incorporating additional asexual reproduction.

Results: This work presents a model that represents one of the first attempts to apply
deep learning for tasks in population genetics. The model analyzes experimental data
and predicts the ratio of sexual to asexual reproduction in organisms capable of altering
their reproductive strategy, such as hydras, some crustaceans, mollusks, and others.
Computational experiments confirmed the model's robustness to noise in experimental
data, stemming from potential errors in their acquisition, as well as to sampling con-
straints. Furthermore, the model demonstrated high accuracy and computational speed
compared to existing mathematical models.

Conclusion: Our results demonstrate the opportunities offered for studying microevolu-
tionary processes and their impact on organism diversity through the integration of com-
puter models of population processes and neural network models. This approach serves
as a valuable tool for further research in this field.
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