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MoTnBaumAa

e 1BNKyLWMeca obbeKTbl

¢ npOI/I3BOJ'IbHOG ABUXEHUNE

* TeNIo MOXKeET ObITb CIOXKHOM POPMbI, UMETb OCTPbIE KPOMKMU N YYACTKM BbICOKOW
KPUBU3HbI
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OOLWKMA KOHLLENT MCNONb3YEMOTO MNOAX0A3

 (OpHOCBA3HaA pacyeTHas obnacTb

* [lonoxeHue Tena onpeaensetrca GyHKUMNEN
PACCTOAHUA CO 3HAKOM, 3a[laHHOM Ha
a4anTUBHOM MHTEPNONALMOHHOM peLLeTKe

* MeToa norpy*eHHbix rpanumu, (Immersed
boundary method, IBM) — meTopa,
neHannsaumm bpnHKkmaHa

 ®dopma Tena npubanKeHa 3a cyet
MCNO/1b30BaHMUA aganTauuu r Tuna
(BepLUMHbI CETKM NepepacnpenenatoTcs, a
TONO/1I0TMA NOCTOSAHHA)

e Apantaumsa CeTKW aHU3UTPOMHA, rae 3To
Heobxoanmo
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MeToanKa aaanTaumm

J J n
Hy»KHO HaliTh oTobparkeHue X" (&) M3 HaYaNbHOM CETKM B AePOPMMUPOBAHHYIO HA MOMEHT BpemeHu 1. Ann
3TOro pelwaeTcs 3aga4ya MMHUMM3aAUNK GYHKLUMOHANA:

F(x(€,1),x"(€) = j wiW (O, "™V ex(£,0H(E)™") det Hy dé
Q¢
Ynpyruit noteHuman W (cmbicn BHYTPEHHEN 3HEpPrmun) npeactaBneH B3BelleHHON CYMMOM Mep UCKaXKEHUA
dbopmbl M 06BEMA:
(Ju(Cc’0)

1
+ —0(—— +detC
dercra 2% Gec T9etO

3pecb C— fAlkobuaH, G, (&,t)=H "H, G (x,t) =Q'Q — meTpuyecKkne TEH30PbI B IOTMYECKOM U GU3UYECKOM
npoctpaHcTBax 2. n 2,

[nAa peweHuna 3agayun onTMMM3aLMM HA MOMEHT BpeMeHU t TpUMEHAETCA MeTO/, rpagMeHTHOro CnycKa ¢
npepobycnasnmeatenem. HanpasneHne MUHUMU3ALUN BbIMMCAAETCA NPUBAMKEHHBIM peeHnem NMHENHOM
cuctembl ¢ FeccnaHom dyHKUMOHanNa. War mmHMmmM3auumn onpeaensaeTca o4HOMEPHbIM MOMCKOM.

W(C)=(1-6)

* Garanzha V., Kudryavtseva L. (2019) Hypoelastic Stabilization of Variational Algorithm for Construction of Moving Deforming Meshes. In:
Evtushenko Y., Ja¢imovi¢ M., Khachay M., Kochetov Y., Malkova V., Posypkin M. (eds) Optimization and Applications. OPTIMA 2018.
Communications in Computer and Information Science, vol 974. Springer, Cham
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[locTpoeHne MeTpuKn

e ®YHKUKMA paccToAHMUA U(X,t) 3a4aHa Ha aaaNTUBHOM MHTEPNONALMOHHOM peLleTKe,
onpeaenaeT NONOXKeHMe Tena u ABNAETCA BXOAHbIM NapameTpoM AN METPUKM
* MeTpUYeCcKnii TEH30pP CTPOMUTCA CeayloLnm obpasom:

1 09 = 0O
G(z,t) = oil + (05 — U%)vmukuTW: = S G(xz,t) = oil

* B 061acTAX BbICOKON KPUBU3HbI U B paiOHE YINIOB 02 = 01 T.e. CeTKa U30TPOMHa,
UHaye oo = 01 /K , K—napameTp aHU3O0TPONUM.
Oy = Opoma (X:1) - CXKaTME B HOPMaNbHOM Hanpas/eHUK
T, = Oangential (% 1) - C@TWe B TaHreHUMaNbHOM Hanpas/ieHnu

— k t

PacnpepeneHune 01 PacnpeaeneHue oo
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* MopennpoBaHue 06TeKaHWA BUHTA Ha aAanTUBHOM HECTPYKTYPMPOBAHHOM CETKE C UCMNO/Ib30BaHMEM MEeToAa Norpy*KeHHbIX, B.O.
LiBeTkoBa, U.B. AbanakuH, B.l. bo6kos, H.C. }aaHoBa, T.K. Ko3ybckas, /1.H. Kyapsasuesa MaT. Mogennposanue, 2021, Tom 33,

Homep 8, cTp. 59-82
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Pe3ynbTaThl B 2D NOCTaHOBKE
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g Ty

[Tpobaembl aganTaumm K Tenam CA0KHOWM GOPMbl

¢ PYHHOI7I I'IO,£|,60p 30H N30TPOMNNUN HE BCErTda BO3IMOKEH

* B3DsB K8)K,£I,OI7I TOYKeE eCTb ABa TaHreHuua/ibHbIX HalpaBAeHUA N pelleHUne 06
dHU3O0TPONMUN AONTHKHO NPUHNMATLCA ANA KaXK40ro HarnpasiaeHmMAa B otae/ibHOCTU

* B 3D 6e3 «yMmHOro» pacnpeneHma CeTO4YHbIX BEPLUNH HEBO3MOXKHO A0OMTHCA
CYLLLECTBEHHOIO CryLeHunA
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PacyeT BeNMYUMHbI CKATUA B TaHTreHuna/ibHOM HallpaBJ/1IeHN I

NNA KaxkA0M BePLUMHbI BbIYUCAACTCA MPUBAMIKEHHOE 3HaYeHne ____.’ N
KPMBM3HbI U PacCTOAHME A0 MeAManbHOMN OCHK. i
92 Ha rpaHULLEe Tena onpeaenseTca pagmuycom KPUBM3HBI. ~”
Ecam pacctoaHue A0 meananbHOM OCU MeHbLLE YeM BesIMYMHa o
NOrPaHUYHOrO C/I0A B IOFMYECKOM NPOCTPAHCTBE, 02 Ha rpaHuLe —
Tena yseanumsaetca, 4tobbl n3bexaTb paspbiBa CETKU BHYTPU —
Tena. et *
Ha puc. nokasaHo cobcTBeHHOE 3HaYeHne o, Ha rpaHuLe Tena, _—
onpeaenfsemoe meamnanbHbIMU OCAMU, KPUBU3HOMN U I
KOMBOMHALMA 3TUX 3HAYEHUIA. -
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MeTona pacyeTa KPpUBU3HbI

* MpubnmkeHne KPMBU3HbI NO MOBEPXHOCTHOM TPUAHTYALUN

e [1nA KaxKaoM BePLUNHbI CETKU CTPOUTCA NPUDBAUIKEHUE K
conpuKacawLemycsa napabononay noBepxHOCTH [;‘f*‘”

) —3

* DneMeHTbl MaTpuULbl KBagpPaTUYHON POPMbl HAXOAATCA NP NOMOLLMU
MeTOo4a HAaMMEHbLLUUX KBAApaToOB, UCNONb3YA AaHHbIe BEPLWMH CETKM 1-r0

Unn 2-ro nopsgka coceacrtsa.*

—25

k1

2
—15

— 1
[0.5
1.7e01

* [nA NOCTPOEHMA KacaTe/IbHOM CUCTEMbI KOOPAUHAT B BEPLUMHE CETKU
MCNONb3yeTCA UTEePALMOHHbIA METOA,

* BbluMCNAOTCA rNaBHble HanpasaeHUA U rNaBHblE KPUBU3HDI

3.6e+01
[ 30

—25

—20

* Garimella, Rao. (2003). Curvature Estimation for Unstructured Triangulations of Surfaces.




3annCb Ha peLlleTKy

Kaxaon BeplimHe oHOBOro 8-aepeBa NPUNUCbIBAETCA 3Ha4YeHne paguyca
KPUBM3HbI B BAMKanLWen K JaHHOW BEPLLUMHE TOYKE TPaHNUYHOro KOHTYpa.
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YnpasastoLwme napameTpbl C y4eTOM KOUBU3HbI

PacnpepeneHue oo

BenunumHa cxkatma B TAHreHUMasibHOM
HanpaBaieHUU B BeplimnHax 8-gepesa
yBe/inumBaeTca, ec/inM B npouecce
afanTaunum NPonCxXoanT «paspbiB»
CeTKMW.
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3aKkayeHmne

* Bblna pa3paboTaHa meToAmMKa yyeTa 0cobeHHOCTen reomeTpumn Npu aganTtaumm CETKU
* MeToaMKa NpoTecTUPOBaHa Ha Pa3/INYHbIX ABYMEPHbIX 0O BbEKTAX

* MeToAnKa peanm3oBaHa TaKXKe 4/ TPEXMEPHOro cay4yas, Ho TpebyeT bonbliero
TeCTUPOBAHUA

B naaHax

e 1o6MTbCA CYLLECTBEHHOrO CryweHua K dopme dro3enarxka BEpTo/eTa 3a CHET KYMHOro» pacnpeaesieHue
BEPLUMH BAO/Ib NOBEPXHOCTHU

* [MocTpounTb aAaNTUBHYIO CETKY A5 BUHTA APOHA

gIgSnSAOBaHme BbIMO/IHEHO NPK PUHAHCOBOW noaaepKke PODOU B pamKkax HaydHoro npoekTta Ne 20-31-
5



