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Markme OUMOAOTHMYECKME TKAOHM ODAQAQIOT CAOXKHbBIM
BA3KOYMPYIMM MOBEAEHMEM, ONMMCHIBAEMbIM
VOOBHEHUIMM B YHOACTHbIX MPOOM3BOAHbIX
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FEM, FVM, FDM: Data-Driven Al:
[IAIOCDbI: BbICOKQO4 TOYHOCTD, [TAIOCDHI: [MOKME, HOXOAAT
HOAEXHOCTb, XOPOLLO M3YYEHbI. CAOXHbIE€ 30BMCUMMOCTU B AOHHDbIX.

MIUHYCbI: TPEBYIOT CAOXHbIX CETOK, MMHYCbI: TPEDYIOT OTPOMHbIX
BLIMMICAMUTEABHO 3ATPATHbI, MAOXO  AQHHbIX, (4EPHbIE ALLLUKMY, MOTYT
PAOOTAIOT C HEMOAHbIMMU BLIAOBQATb QOUM3UNYECKM

ACQHHbIMMUA., HEPEAEBAHTHbLIE PELLIEHMA.




Y10 Takoe PINN?
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PUINKO-MHAOOPMUPOBAHHAL HEMPOHHAS ceTb (PINN) - 310
HENPOHHAA CETb, Y KOTOPOMU B QOYHKLMIO MOTEPDL BKAIOYEH YYET
YPOBHEHMM COU3MKM.

1. HenpoHHas ceTb U_B(X, T) NPUHMMAET HAO BXOA KOOPAMHATHI U
BPEMS, BO3BPALLAA MPEACKA3AHHOE 3HAYEHME MCKOMOM

JoOU3INYECKOM BEAMYMHDBI (CKOPOCTb, TEMMEPATYPA M T.A.)

2. C NOMOLLBIO OBTOMATMHECKOTO AMdodoepeHuUmMpoBaHmg (AD)
BbIYMCAIEM MPOU3BOAHDIE BbIXOAQ CETU MO €€ BXOAOM. DU
MPOOM3BOAHBIE MOACTABAAOTCH B YpaBHEHME f(U) = 0, 4TOObI
BbIYMMCAUTb HEBS3KY.
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Hanpumep, AAS YPCOBHEHMSA TEMAOMNPOBOAHOCTM:

ou 02u
HeBs3ka = o ——

ot ox?

3AECb HEMPOCETbL MPEACKA3bIBAET U(X,T), a AD NMO3BOAIET MOAYYMTH
du/ot mn d2u/ox?.
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{ A. Network with material parameter outputs (P EI-UNet) ]
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Physics-informed UNets for discovering hidden elasticity in heterogeneous materials
Ali Kamali, Kaveh Laksar, 2024
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YPOBHEHWME ABMXKEHMUA: V-(P°4+P")+ b= pu,

MoaeAab KeEAbBUHA-POMITA: S=2—+n—.

0C dt
M 2
1 1F
HYAeH noTtepsb B PINN: Lyise = — B s 71(—
M ‘= dt

Development of a physics-informed neural network for analyzing the stress state of soft biological tissues,Urazova K.M., 2025
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Development of a physics-informed neural network for analyzing the stress state of soft biological tissues,Urazova K.M., 2025
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O6yuexne PINN (cpuHanbHas MSE = 3.20e-07)
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Development of a physics-informed neural network for analyzing the stress state of soft biological tissues,Urazova K.M., 2025
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MaTpuua Koppensunv NpU3HaKkos
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3akKAOHeHue
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1. PINN 200doeKTUMBHO MHTETPUMPYIOT doM3NYECKMNE YOOABHEHUA U
DKCMNEPUMMEHTAAbHbIE AQHHbIE

2. YCTPOHAOT HEODXOAMMOCTb B TOYAOEMKOM MOCTPOEHUMU
PACYETHbIX CETOK

3. T103BOASIOT PABOTATH C OIPAHUYEHHBIMM, 3ALLYMAEHHBIMN MAU
HEMOAHBIMM HODOPAMM AQHHbIX

4. MOryT OAHOBPEMEHHO OMPEAEAITb HEM3BECTHbIE MAPAMETPDI
CUCTEMbI M BOCCTOHOBAMBATL ACHHbIE.
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