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Llenb U nocTaHOBKa 3a4auun

Pa3paboTaTb anropmtm peleHna cuctembl ypaBHeHUN Hasbe-CTOKca ¢ npubamxkeHnem
cnabon cxumaemoctn, ucnonb3ya ABHyto cxemy KABAPE. Hanucatb n otnhagutb
NporpamMmmy, peanusyrollyto AaHHbIM anroputm. MccnepoBaTb TeyeHMA 3a obpaTHOM
CTYNEHbKOM NPU Pa3nnYHbIX Yncnax PemHonbaca.

Pelmaemas cuctema nmeet sua;:
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% + div(pv) =0,
< % + Vpvv + grad p = pAv,
(p=c*(p— o),

HavyanbHble U rpaHUYHbIE YCAOBUA:

{P((X,U)Zﬂu(x))] X €Q {F’(x’ma“:p(t) t € [0,T]

v (x,t) lsg= v (t)

PaccmaTtpuBaeTca ABYMEPHbIN Caly4al MaTEMATUYECKOM MOAENM.




OnucaHue 061acTU CO CTYNEHbKOM
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B HayanbHbIK MOMEHT BPEMEHM TFOPU3OHTA/IbHAA CKOPOCTb U PaBHa HyAO B
HUMKHEN 4YacTu o06n1acTM, a B BEPXHEW 4YaCcTM PaBHA 3HAYEHWUID CKOPOCTU BXOAHOrO
NoToKa. BepTMKanbHaa ckopocTb v=0 Bo Bcen obnactn. Ha BepxHen rpaHuue 3a4aHo
yCN0BME MPOCKaNb3biBaHUA, HAa HUKHEN-YCNIOBUE MPUAUMNAHUA, HA NPABOM rpaHuue
334al0TCA HEeOoTPaXKalliue rpaHUYHble YCNOBMA, @ Ha JIeBYHO TpaHuUy npuxoauT
BXOAHOW MNOTOK.




fBHaa cxema KABAPE. OgHoMepHbIU criyvyau

( n+1/2 ! n n
(p):'+1,f2 - (p]i+1f2 N (pu)iy, — (pu); —0
7/2 h, ’
\ n+1/2 n 2 n 2 n
n+1 B (Pu)iirjn = (PU)isre  (pu? + D)7y, — (pu? + p): _
/2 + h = Wit1/2:
\ @
n+1/2 { (-rlj?-l-l = 2(-{1)?_-‘-11,'22 - (Il)?—l
()i = 2(L)} /3 — ()i
ne . : maz(ly), IM' > maz(I)
| H1/2 W L)+ = { min(L), I < min(Ly) k=1,2
(L)Y, min(Iy) < I < maz(I;)
riue

{mam(fk) = maz{(Ix)i"1, (Lk)i"1/2: (T)i'} + TQ?:J;? —1.9

min(Iy) = min{ (L)1, (T2 (I)1} + TQU 2

f n n+l/2 n+ n+
(P)f:11f2 - (p):‘-e-l,;{z + (pu):‘-e-ll — (pu); 1
T/2 h:r:

n+1 n+1/2 n+1

(P“)Hl,‘z - (ﬁ’u)fﬂfz " (pu* + P)?:ll — (pu® + P),

=0,

7'/2 h, = Q?+1f2'-




fABHaa cxema KABAPE. [IBymepHbIU cny4yaun

HennHenHasn koppekums B ABYMEPHOM CIy4Yae BbirnsauT cneayowmnm obpasom:
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TecToBble pacyeTtbl. PacnpocTtpaHeHUe BO3MyLLEHUA NIOTHOCTU

HavyanbHble OaHHbIE :

PacnpegeneHue nmioTHOCTH:

(—po+ & »eap (28(1 %) + )

pr) = 2 + o,

rae 0 = r/ro,r = /(@ — 202 — (y — o)’

[k = ”]l.]]. -.|I = “l; rl|| = ””l; .|r.:'| = J.II'-';_. = J

[lone ckopocTeun:
u(:{:: y) =0, r‘1“(:"": y) = 0.
Cetka 100x100, CFL =0,3.

Ha rpaHuuax 3agaHbl HeoTpaxatroLwme rpaHn4YHble
yCInoBusi Yepe3 nHBapuaHTbl PumaHa Ha 6eCKOHEeYHOCTM.




TecToBble pacyeTbl. U30AMPOBaHHbDIN BUXPb

PacnpegeneHue nnoTHOCTMU:

(—pu * 33 xezp (28(1 — %) + Pu)

p(r) = 2 + po.

Mone ckopocTeit: u-(r,¢) = axn*exp (B(1 - ﬂz)), rie n =r/ro,r = x/(ﬁﬁ - p)* = (y — w)?
a=0404,8=03,r,=015P,=1,p, = 1
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PacnpeneneHne nnoTHOCTW Anga nsonupoBaHHoro Buxpsa. Cetka 64x64, CFL = 0,3.




TecTosble pacyeTtbl. Buxpesoun aunonb
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PacnpeneneHue nnoTHOCTM anga suxpesoro aunonsd. Cetka 100x100, CFL = 0,3.




TecToBble pacyeTbl. YUeT BA3KOCTU
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[Mpodunun NoTHOCTU
Ans BUXPS C BA3KOCTbIO:

a) Re=1000, T=4000
6) Re=1000, T=10000

8) Re=100, T=4000
r) Re=100, T=10000

B) r)

PacnpeneneHne nnoTHOCTY Anga Buxps ¢ Ba3kocTblo. CeTtka 100x100, CFL = 0,3.




TeueHnsa 3a 06paTHON CTYNEHbKOM
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[Monsa ckopocTen Anga pasHbix Yncen PenHonbaca




OTpe3oK Nno BpemeHu gna ocpegHeHnnA
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[paurkm KNHETNYECKON SHEPINK B pacdHeTHOM obnacTtu




JInHnn TOKa ocpeaHEHHbIX TeYeHUU 32 06paTHOM CTYNEeHbKOMU
ANA ABYX pa3nyHbIX yncen PenHonbpaca
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3aKAw4yYeHue

PeannsoBaHa siBHaa cxema KABAPE ans cuctembl ypaBHeHu HaBbe-CTokca
B npubonuxeHmn cnabon cxmmaemocTtun. [lpoBeaeHbl BepudpUKaLMOHHbIE
pacyerThl:

e 3ajadva O pacnpocTpaHeHUn BO3MYLLEHUSA MMOTHOCTH

* 3agaya 0 AuHaMunKe N3oNMPOBAHHOIO BUXPA C Y4ETOM U 6e3 ydeTa BA3KOCTU
* 3ajadva 0 AMHaMUMKe BMXPEBOro Aunongd

[MlpoBedeHbl pacyeTbl TedeHUs 3a obpaTHOM CTYNeHbKOWM Mpu  4vucnax
PenHonbgca: 10,170,1000,5100. lNokasaHo, 4TOo npu 4ucrnax PenHonbaca
MeHblle 70, TedeHne ABNAeTCA namMmHapHbIM. [lpoBefeHa cTaTucTUyecKkas
obpaboTka TeueHun npun ymcnax PenHonbaca 1000 u 5100. [Ins aTux cnyyaes
NOCTPOEHLI NTIMHUN TOKa.




Cnacubo 3a BHMMaHue!




