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1)Pa3paboTKka METOAUKM onpeaesiIeHUs KOMMOHEHT TEH30pa BA3KMX
HanpsXeHUW Ha rpaHMue 061acTu C YC/IOBMEM MPUIMNAHMA ANA
YMCZIEHHOr O peLLEHUA 3a4a4 ra3oBoM AUHAMMKU pa3pbiBHbIM
MeToaoM [anepKuHa.

2)Co3aHMe NporpaMMHOro 610Kka 1 nocsieaytollas MHTerpaums B

MPOrpaMMHbIM KOMMIEKC ANA PeLLEHMS 3aad ra30BOM AMHAMMKK B
JIBYMEPHOM MOCTAHOBKE Ha CETKaX C AYEUKaMM TPEYrosibHOM (hOpMbl.

3)PeweHne MoaesibHbIX 3a4au.



dopMy bl ypaBHeHMﬁ HaBbe-CToKca A14 BA3KOIro C:kKMMaeMoro rasa.

PaccMoOTpmM ypaBHEHMA HaBbe-CTOKCa, 3anMcaHHble Kak cMcTema ypaBHeHl’Iﬁ nepBoro nopAajaka
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[lpMeHeHne pa3pbiBHOro Metoaa ['anepkuHa Ha

ypaBHeHUAX HaBbe-CToKCa

MokpoeM o6nactb {2, Ha KOTOPOM ULLETCS peLLEHME TPEYTOJIbHOM CETKOM T, Z{Ki}id

Ha kaxkaom anemeHte K npmbanmeHHoe pelleHre cUcTeMbl YpaBHEHUM ByAeM MCKaTb B BUJE
MOJMHOMOB P (X) cTeneHnM K C 3aBMCALMMM OT BpEMEHU KO3 DULMEHTAMM:
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Pa3noxeHne 4yncneHHoro peleHuna ocylwecteaseTca no N pyHkumam P (X), apnaowmxca
6a3MCoM ANA MoAMHOMMaNbHBIX hyHKUMM @ (X). B Hawew paboTe 6epyTcsa NOJMHOMbI 1-0M
CTENEHU C 6a3MCHbIMU DYHKUMAMU. AN AYEMKM C HOMEPOM S OHM MMEIT BUA
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[ipmeHeHne pa3pbiBHOro MeToga ['anepkmHa Ha ypaBHeHMAX HaBbe-

CToKca(npogonkeHue)

Bo3bMéM K nNpuMepy ypaBHEHME HEPa3PbIBHOCTH
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CorniacHo pa3pbiBHOMY meToAy [anepknHa Ko PUUMEHTbI Pa3/IoKEHHUA HEU3BECTHBIX MLLYTCA U3 YC/I0BMUA
OPTOroOHa/NIbHOCTM HEBA3KM ypaBHEHUA BCem 6asncHbiM dyHKUMam i Ha TpeyronbHuke ¢ HOMEPOM s.
UHTerpmpya no 4actam 1 ucnosb3ys ¢opmysy IprHa, NMPUXOAMM K CUCTEME U3 3-X YPAaBHEHUM AN KaxKAoM
M3 6a3M1CHbIX d)yHKLl,MM
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OyHKUMM (pu)h,(pv)h, 0, SBNAOTCA pa3pbiBHbIMKW HA FPaHMLUE TPeYroJibHUKa. Mo3ToMy noAbIHTErpasibHas
YHKUMS B NpaBOM YacTM 3ameHsAeTCA hYHKUMEN YUCIEHHOMO MOTOKA, KOTOpas 3aBUCMUT OT COCTOSHMSA B
06emnx rpaHMYHbIX S4EMKOM U HOPMAJIM K FPaHUYHOM CTOPOHE.



['(PaHMYHbIE YCNOBUA.

Ocobyto posib ANsi peLleHMA 3aJay ra3oAMHaMUKM MMEET NMOCTaHOBKA MPaHUYHbIX
YCJIOBUM. 3HAaYEHWE NapameTpoB 3aay Ha rpaHMLE onpeaensieTcsa TUNOM FPaHUYHOro
yCJIOBMUS.

OCHOBHbIE€ THMbl FPaHMYHBIX YC/I0BMM:
1) cBOGOAHOE BTEKaHUE

2) cBO6GOAHOE BbITEKAHUE

3) ycnoBue cMMMETPUU

4) ycnosue NpUIMNaHUA

B AaHHOM paboTe pacyeT rpaHUYHbIX YCJIOBUM OCYLLECTBAETCA NyTEM BBEAEHMA
(PUKTUBHBIX AYeeK. MepeMeHHble B DMKTMBHOM AUYEMKe onpeaenaoTcsa B 3aBUCMMOCTH
OT TMMA rPaHUYHBIX YC/I0BUM.

0603Ha4YMM BEPXHUM MHAEKCOM * napaMeTpbl B MPUrpaHMYHOM SiUerKe.

1) [Ana ycnosusa CUMMETPUM NapaMeTpbl UMEIT BM,
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3) /na ycioBus NpuaMnaHus 3Ha4eHUs B OUKTMBHBIX AYEMKax CTABATCA
Takue e, Kak M 419 yC/I0BMA CUMMETPMKU. Ho HEOBXOAUMbBIM YCI0BUEM
ABNSAETCA =0, v=0 Ha rpaHuue o6aactu. Jasblue Mbl Npeasiaraem
cnoco6 AnA 3a7jaHUA KOMMOHEHTOB TEH30POB BA3KOCTU B DUKTMUBHbIX
AYEMKAX C 3TUM YCJIOBUEM.



3a/laHMe KOMMOHEHT TeH30pa BA3KMX HAMpPAXKEHUN

B (PMKTMBHOM SYEMKM  HA FPaHMLLE C YC/IOBMEM

ZlonycTuMm, YTO 0AHa M3 FPAHMYHbIX CTOPOH C YC/IOBUEM NPUAMNAHMA NEXUT Ha npsamon y = 0. B
NPOTMBHOM CJlydae MOXXHO BOCNO/1b30BaTbCA Npeobpa3oBaHue KOopAaMHaT.
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3a/laHMEe KOMMOHEHT TEH30pa BA3KMX HAMPAXEHUN B PUKTMBHOM

AYEMKM Ha FpaHMLE C YC/IOBMEM (NpoaonxeHue).

PaccMOTpUM c/ieaytolme CUCTEMbI YPaBHEHMM
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Pacnuiuem noToKoBble PYHKLUMM ANA NOAbIHTErpasibHOM YHKLUMIA, COAepXalLMX KOMMNOHEHTbI TeH30pa

BA3KMX HaNpsKeHUM. MHAEKCOM «+>» 0603HAYMM NapameTpbl BO BHYTPEHHEN AYEMKE, @ «-» BO
BHELLHEN.
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3aZlaHMe KOMMOHEHT TeH30pa BA3KMX HaNpaXKeHMM B DUKTMBHOM

AYEMKM Ha FpaHMLE C YC/IOBMEM (NMpogonxeHunel).

Mcnonb3ya TO, YTO HOPMasib K FPaHM4HOM CTOPOHe paBHa fi=(0,—1) , NMPUXOAMM K CUCTEME

S,=A-0. 5... 7, dI 34ecb B 0603HaYEHMAX
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Pa3noyKeHne KOMMOHEHT TEH30pa BA3KUX HaMNpPs)KEHMA Mo 6a3mcy B

(DUKTUBHOM AYEMKE.

3Has, 3Hayenus uuterpasos |, 1, 15, 1,1 , MOXHO HaWTM 3HaueHMA KOIDDULMEHTOB
Pa3/I0KEHNA KOMNOHEHT TeH3opa 7., 7,, BHYTPU (PUKTMBHOTO TPeyro/bHMKa

Mo 6a3MCHbIM DYHKLMAM (x=x.) (Y+YV.)
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Pe3ynbTaThl

Frame 001 | 13 May 2013 |
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-TOYHbIM Npodumab bnasmyca

-NMOCTPOEHHbIN, NPUBSIUKEHHDIM
npocdumnb bnasmyca

Ha puc. nsobpaxeHbl ABa rpadmKa To4HOro npocmasa bnasmyca u NpubanKeHHoro npoduns

bnasuyca npu x = 40.



MocTaHOBKA 3aJa4M(pacyeT TeYEHUS CHMMAEMOrO rasa
BJ10/1b MOBEPXHOCTM MJIOCKOM MAACTHHbI).

x €[0.0,50.0]

PacyeTHaa o6nacTtb 3aaa4m meeT hopmy NpAMOYrosibHMKA
4 (hopmy npAamoy y €[0.0,14.5]

[paHWYHbIE YCN0BMA:CBO6OAHOE BTEKAHWE, CBOOO/JHOE BbITEKAHME, YC/I0BUE CUMMETPUM,
yCJIOBME MPUAMUMAHMSA

HavansHebie yenosmnsa.  BHyTpU 06/1acTW B HAYa/IbHbIM MOMEHT BPEMEHM Y HAC 3aaHbl YC/10BUS

PO, % y)=1
u(0,x,y)=0.3 y=1.4
v(0,x,y)=0 1 =0.01

p(0,%x,y)=0.5



[pomMoaeNIMpOBaHO 06TEKAHME MJIOCKOM MIACTUHBI BA3KMM CNabo CMMAEMbIM
rasom. lpoBeseHo cpaBHEHME pe3y/IbTATOB pacyeTa ¢ npodunem bnasmyca
MOJIy4EHO XOpOLLEE COBMNaJEHME.

HoBbiM cnoco6 onpeaesieHUss KOMMOHEHT TEH30Pa BA3KMX HAMPAXKEHUM
COOTBETCTBYET YCJIOBMIO MPUJIMNAHMA Ha rpaHuLIe 061acTy.



MNACKE0 38 BHUMAHMUE ;



