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Komannma




[Tonaepxka mpoekra

Paspaboma sedemces npu punancosoii noooepoicke
MunuctepcTBa 06pazoBanus u Hayku PD ! 2

<<Pa3pa60TKa CYICPKOMIIBIOTCPHBIX TEXHOJIOTHI OECCETOYHOTO MOJECIUpoOBa-
HHS TCUCHHUHN BI3KOU KUJKOCTHU HAa OCHOBE JIarpaHKXCBBIX METOI0B JJId peIlIc-

HUS CONPSDKEHHBIX 337a4 B3aUMOJEHCTBUS CHCTEM YIIPYTO CBSI3aHHBIX TEI C
MOTOKAMH CIIJIOIIHOW Cpenb»

Coucnonnumenu:

o HUN mexanuku MI'Y

o 3A0 «T-CepBucs»

o 000 «3akoH ABoraapo»
HUnoycmpuanvrnulii napmuep:

o 000 «/lanBa GuasTp»

!cornauenue 14.576.21.0079
Zmpoext RFMEFI57614X0079



Urto ymeer vvilow

Ypasuenust HaBre-Crokca 2D
AKuakoctb

o BSI3Kas

o HEC)KMMaeMast

Tena

o MHOT'O

o TIPOM3BOJBHOMN (POPMBI

o HemepopMHpYyeMbIe

o CBSI3aHbI JAPYT C APYTOM

o 3aKpEIUIEHBI YIIPYTO
Pe3yabTar

o Kapruna tedyenus

o JIBU)KEHHE TeN

o Cwtel (THOpOIMHAMHIYECKHE, PEAKIINN OMTOPHI)
o Dmopsl (TaBJICHUS, TPESHUS)



Kopotko o metone BB/]
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Peuienue conpsokeHHBIX 3a71a4

Chew HeusBecTHbIE:
RSN V.F 7; — UUPKYJISIIHUU HOBBIX TOMEHOB
b
thdroa Mhydro — I'.-4. CUJIbI
— V, w — CKOPOCTH TeT
_
— M, w Fo, Mo — peakuuu onopsl

CucTeMa JUHEHHBIX aJrefpanyecKnX YpaBHEeHHIi:
VcnoBue npuInnanust:
n; (O K X AT + > K X Tgee + > K X 2wAL) = Vng
BeIpaskeHHs THAPOANHAMUYECKUX CHIL:
Fhydro = i Zi\il [AT x rs] — % Z?];l le; x Al - V<2>ld
Mhydro = ﬁ Zivil AN M %E?f;(r* - Al) - Vgld
Bropoii 3akod HeroToHa:
Fhydro + Fo + Fo chila = mV
Mhydro + Mo + Mo chita + [ARo X Fo chilg) = Jw
Kunematuka: V = Vioor + Wroot[€: X ARy
3akoH ryka: Mo = kaAa



BreruucnurenpHas CJI0KHOCTH

o BblYnCIIEHHE CKOPOCTEH JOMEHOB
O(N, log N,)) (6sicTpsIii MeTox st 3aga4u N Tei)

o 3anonuaenune CJIAY
O(NslogN,)

o Pemenne CJIAY
O(N?) (dgesv unn dgemv)




[IporpammHoe obecrieueHme

o OcHoBHO# ko1 Ha C++

o Hemnoro Python, Gnuplot

o Pacnapamienusanne OpenMP
o Yckopenue ~ 6x (12 saep)

o Intel compiler collection, MKL
o Tompko GNU/Linux

o Tonbko KOHCONMBHBIN HHTEPDETIC



CornpspkeHHas 3a7a4a; Pu3nIecKuii MasTHUK
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ConpsikeHHas 3aj1a4a; B3auMOJICUCTBUE JBYX MasiTHUKOB




CornpsixeHHast 3aa4a: THOKUN TpoPuiib

& ;‘t"f' %
Fy
5 J/,—
-4 — ——
6 flexy, p=1—— N —
flexy, p =3 — N
8] solid,p=1— AN /
10 SOlld‘, p=3 — \/
- T T

0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4

1.6 St



Bo3moxHocTH BU3YyAJIU3allUA TCUCHUU

Tlone 3aBuxpeHHOCTH

Buxpesbie 1oMeHBI

)

JInHun Toxa

[None ko3¢ dunrenTa naBieHus




Busyanuzanus: Jlunun medenbix yactuil (streaklines)

®oto u3 ansboma Ban-/aiika Oxcnepument BBJ{
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Buzyanuzanus: mocTpoeHue JUHUI TOKa




[1imane! pa3BuTHs

o OnTumusanus koaa, 3hHEeKTHBHOCTE paciapaiIeIHBaAHUS
o I'panueckwnii naTEepdEiic

o Coynapenue Ten



Urto ymeer vddflow

Ypasuenust HaBre-Crokca 3D
AKuakoctb

o BsA3Kad
o HECXKHUMacMmas

Tena

o OJIHA TOHKas TUTACTHHA
o TIPOHU3BOJBHOHN (POPMEI
o 3aKOH JBMKEHUS JETEPMUHHPOBAH

PesyabTar

o Kaprtuna teuenus

o I'mapoanmHaMUYeCKHe CHUIIbI



Pacuersr vddflow




Cnoacu00 3a BHUMAaHUE



