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Momusayus u yenv: IlaTomoruM me4YeHW OKa3bIBAIOT 3HAYMTENBHOE BIMSHHE Ha
3IPAaBOOXPAHCHUE W3-332 HMX BBICOKOW pACHpOCTPAHCHHOCTH M OTPHIATEIBHOTO
BO3/eiicTBUS Ha SKOHOMHUKY [1]. JlmarHocTmka u nedeHne 3a0o0NeBaHUI TedeHHU
YCIOKHSFOTCS MX ACHMIITOMATHYCCKHM TEYCHUEM KM OTPAaHHMYCHHOCTBIO JIOCTYITHBIX
JTAHHBIX O MPSIMBIX OMOMapKepax, BKJIFOYas T€, YTO MOTYyYCHB HHBa3UBHBIMU METOIaMHU
[2]. llpumenenne (HM3UKO-MHPOPMHUPOBAHHOTO MAIIUHHOTO OOYYEHHsS IO3BOJISIET
MPeoIoNeTh CYIIECTBYIOIIHE OTpaHUYCHUS, moMoras ONTUMH3HPOBATH
WCCIICIOBATEIBCKUI TPOIECC, COKPATHUTh BBIYMCIUTEIbHBIC 3aTPaThl M YIYYIIUThH
MpeCcKa3aTelbHyl0 CIMOCOOHOCTh MOJENEH, TakuM o00pa3oM OTKpBIBash HOBBIC
BO3MOXHOCTH ISl TNIyOOKOTO TMOHMMAaHHS MEXaHM3MOB 3a00JIeBaHHS W OICHKU
3¢ (HEKTUBHOCTH TEPANIEBTUYCCKUX BMEIIIATEIILCTB.

Memoowt u aneopummor: Jns pelieHus 3aia4v MOJICIIMPOBAHUS TUHAMUKU (GrOpo3a
MEYEHH HUCIMOJIL3YETCsl MOAX0A (PU3UKO-MHOOPMUPOBAHHOTO MAIIMHHOTO OOyUYCHHS,
COYCTAIONIMN AJTOPUTMBI MAITHHHOTO OOydYeHHsS C MOJCISAMH, OCHOBAHHBIMU Ha
MeToJIaX MaTeMaTH4ecKoi (u3nku. OCHOBOM MOIX0/Ia CIIY)KUT UHTETPALMSI CHCTEMBI M3
24 nuddepeHanbHbIX YPaBHEHUI B aqrOPUTM MAIIMHHOTO OOYYEHUs JJIsl TOYHOTO
OMUCaHus OMOXUMHUYECKHX MPOIECCOB, MPOUCXOSIIUX B OHoIorudeckoii cucreme [3].
Crtporoe coOmofeHHe (PU3MUYECKHX 3aKOHOB OOCECIICUMBAETCS  BCTPAMBAHUEM
JIOTIOJTHATENIBHBIX OIPaHUYCHUH B (YHKIMIO MOTEPh, MUHUMH3UPYEMYIO B IPOLIECCE
oOydenust mojenu [4].

Pesynomamer: Tlpeamaraercs in SilicO Mogens AuHAMHUKH ITPOIECCOB (Grbpo3a MeYeHH,
OCHOBaHHAasi Ha  PEUICHMM  METOJaMU  MAIIMHHOTO  OOydYeHHUS  CUCTEMBI
TG PepeHINATBHBIX YPABHEHUH, OMKCHIBAIONICH (U3NUECKUE W OHOXUMHUECKHE
nporieccel  pubporeneza. IlpumeHeHne GU3NKO-UHPOPMUPOBAHHOTO MAITHHHOTO
00y4YeHHUsI TIO3BOJISICT CHU3UTh TPEOOBAaHUS K BBIUUCIUTEIBHBIM pecypcam, jaesias
MPOIIECC MOJICTUPOBAHUS 00JIee TOCTYIMHBIM M SKOHOMUYHBIM.

Buisoowi: PaszpabotanHas Mojenb (UOPOreHHOro mpolecca B MEUYCHH Ha OCHOBE
(U3UKO-MHPOPMHUPOBAHHOIO MAIIMHHOTO OOYYCHHS I103BOJISET BOCIIPOM3BECTH
JIMHAMUKY 3a00JIeBaHUS /ISl IOMOIIM B IPUHITUN MEIUIIMHCKUX PeIIeHui. Pe3yabTaTh
WCCIICIOBAHUS TTO3BOJIIFOT TIy0)KE€ MOHUMATh MEXaHU3MBbI pas3Butus (QuOpo3a s
ONTUMHU3ANNHN Pa3pa0d0TKU JUATHOCTUYSCKUX M JIEYEOHBIX IPOTOKOJIOB.
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Motivation and Aim: Liver pathologies significantly impact healthcare due to their high
prevalence and negative effects on economics [1]. Unfortunately, asymptomatic
progression and limited availability of data about direct biomarkers (including the data
obtained through invasive methods [2]) complicate diagnosis and treatment of liver
diseases. Application of physics-informed machine learning offers a promising approach
to overcome these limitations by optimizing the research process, reducing
computational costs, and enhancing the predictive accuracy of models, opening up new
possibilities for a deeper understanding of disease mechanisms and assessing the
efficacy of therapeutic interventions.

Methods and Algorithms: We use a physics-informed machine learning approach to
model liver fibrosis dynamics. Our approach is based on integration of machine learning
algorithms with methods of mathematical physics — incorporation of a system of
24 differential equations into the machine learning model, thus enabling precise
description of biochemical processes within the biological system of interest [3]. Strict
adherence to physical laws is achieved by introduction of additional constraints into the
model’s loss function, minimized during the training of the model [4].

Results: We propose an in silico model of liver fibrosis dynamics based on application
of machine learning methods for solving a system of differential equations that describes
physical and biochemical processes of fibrogenesis. The use of physics-informed
machine learning reduces the requirements for computational resources, thus making the
modeling process more accessible and cost-effective.

Conclusion: The physics-informed machine learning model of fibrogenic process in the
liver allows for reproduction of disease dynamics for the needs of medical decision
making assistance. Results of the research provide a deeper understanding of fibrosis
evolution for the development of diagnostic and therapeutic protocols.
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