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1. Hesb 1 n1aHupyeMble pe3yJbTAaThbl 0CBOCHHS IMCHHIJIHHbI

Lenbt0 OCBOCHMSI TUCIUIUIMHEI BIsICTCS (POPMUPOBAHUE CIICAYIOMIMX KOMIIETSHIUH:

BK-2 CnocobeH HCMonap30BaTh HAyYHBIE METOJBI ISl PEHICHHS MPOQPECCHOHATBHBIX
3a1ad.

OIIK-3 CnocobeH mpumeHsATh W (WJIM) MPOEKTUPOBATH IU(PPOBBIE HMHCTPYMEHTHI H
CHCTEMBI, CO3/1aBaTh MU(PPOBONW KOHTEHT JUIS PEIEHUs MOCTaBJIEHHBIX 3a/1a4 C YYeTOM c]epsl
npohecCuOHANBEHOM e TEIbHOCTH.

I1IK-2 Cnoco0GeH caMOCTOSTENbHO TNPUMEHATh 3HAHUS HA NpPAaKTUKE, B TOM YHUCIE
COCTaBJISITh MaTeMaTHYeCKUE MOJENU Mpo(eccHOHANBbHBIX 3a/ay, HaXOAMUTh CIOCOOBI HX
pelIeHus, MHTEPIPETUPOBATh (PU3NUECKUN CMBICI TMOJTYYEHHOTO MaTEMaTUYeCKOro pe3ysbTara
U JIOKYMEHTHPOBATh €r0 B BUJI€ OTUETA.

Pe3ynpTaTramu ocBOEHUS TUCUUIUIMHBI SIBISIIOTCS CIEIYIONINE WHANKATOPBI JOCTHKEHUS
KOMIIETEHLIHM:

MBK 2.1 3HaeT: OCHOBHBIE METO/IbI HAYYHBIX UCCIEAOBAHUI

NBK 2.2 Vmeer: BeIcTpauBaThb CHUCTEMATUYECKYIO U JIOTMYECKYIO IIETIOYKY aHalu3a U
MPUHUMAEMBIX PELIEHUI B KOHTEKCTE 3a/1a4ll MPOPEeCcCUOHANBHOMN AeITeIbHOCTH

HNOIIK 3.1 3Hate 1uGpoBbIE TEXHOJOTUH, NPUMEHSIEMbIE ISl  pPELICHUs
poeCCHOHANIBHBIX 3a]1a4

HNOIIK 3.2 VYwmerp mnony4aTh HOBBIE 3HaHUS B 00JacTH TPOHECCHOHATHLHOM
NEeSTeIbHOCTH, B TOM YHCIE€ C TMpPUMEHEHHWeM U (MJu) MPOEKTHUPOBAaHHEM IU(POBBIX
WHCTPYMEHTOB U CUCTEM

HUIIK 2.1 3Hate cmocoObl MaTEMaTHYECKOrO0  MOJCIHMPOBAaHUA B 00JacTH
BBIUMCIUTENHHON TEII0()U3UKH, a3POTra30IMHAMUKH, TEOPUU TOPCHUS

HIIK 2.2 YMmeTh COCTaBIsATH MaTeMaTHYECKHE MOJEIH MPOo(EeCCHOHATBHBIX 3a/1ad U
HAXOIHUTh CIIOCOOBI UX PEIICHHUS

2.3ana4m 0CBOCHUA JUCHHUIINHBI

— OcBOUTH MAKETHI MPUKIIATHBIX TPOTPAMM C OTKPBITBIM HCXOAHBIM Kos1oM B OC Linux.

— Hay4uThcst BRITOHATH TOCTPOCHUE TBEPIOTEIBHBIX MOJIENei B makere Salome.

— Hay4uuThbcsi BRIMOTHATH MOCTPOCHUE PACUETHON CETKH B TTakeTe Salome.

— HayuuTbcsi BBINOJHATH MOCTPOCHUE PACUETHOM CETKH C HCIOJb30BAHUEM YTHIIHUT
blockMesh u snappyHexMesh B makere OpenFOAM.

— Hayuutbcst npuMeHsATs yTuiauTel n pemarenu nakera OpenFOAM s pemeHus
MPUKIAIHBIX 33/1a4.

— Hayunthcst  0OpabaTbiBaTh U BU3YAIM3HPOBATh  PE3yNbTaThl  PacdeToB  C
UCIIOJIb30BaHueEM nakeTa ParaView.

3. MecTO AUCHUIIMHBI B CTPYKTYpe 00pa30BaTeIbHONH MPOrpaMMBbl
Jucrtunnuaa oTHOCUTCS K brioky 1 «/lucuuminael (MOTy N )».
JlucumminHa OTHOCUTCS K 00s13aTEIbHOM YacTH 00pa30BaTeIbHONU MPOTPaMMBI.

4. Cemectp(bl1) ocBOeHHS M (popMa(bl) MPOMEKYTOUHON ATTECTAUMHM 0 JUCHHUIIIIMHE

[TepBrlii ceMecTp, 3a4€T C OLIEHKOU

5. BxoaHble TpeOOBaHUS AJIS OCBOEHH S AU CUUNIMHBI

JlJis yCcTIenTHOro OCBOCHUSI TUCITUILIMHBI TPEOYIOTCS KOMIIETEHIIUU, CPOPMUPOBAHHBIEC B
X0/JIe OCBOEHHS 00Pa30BaTEIbHBIX MPOrpaMM MPEIIECTBYIOIIETO YPOBHS 00pa30BaHusl.



6. SI3bIK peasm3annu

Pycckuit

7. O0LeM JUCHUIIIHHEI

OO0mast TpyA0eMKOCTh TUCHUTUIHHBI COCTABISIET 4 3.€., 144 4acoB, U3 KOTOPBIX:
-JIeKIUu: 24 4.

-IPaKTUYECKHUE 3aHATUSA: 24 4.

O0BeM caMoCTOATETLHON PaOOTHI CTYCHTA ONPEIEIICH YICOHBIM TIJIAHOM.

8. Coaepikanue TUCHHUILVINHBI, CTPYKTYPHPOBaHHOE 110 TeMaM

Tema 1. Hactpolika okpyxKeHust
3HAKOMCTBO ¢ KOMaHJHOU cTpokoi Linux. YcranoBka makeroB OpenFOAM, Salome u
ParaView.

Tema 2. Salome Geometry
3nHakomMcTBO ¢ MoxyineM Geometry makera Salome. M3ydeHue HHCTPYMEHTOB IS
MIOCTPOCHHS TBEPIOTEIBHBIX TPEXMEPHBIX MOICIIEH.

Tema 3. Salome Mesh
3HakoMcTBO C MoxayinemM Mesh makera Salome. M3yueHue WHCTPYMEHTOB ISt
HOCTPOEHHSI PACUYETHBIX CETOK — FeKCadIPATBbHBIX U TETPadIPATbHBIX.

Tewma 4. icoFoam OpenFOAM
3HaKOMCTBO co cTpyKTypoil nakera OpenFOAM. 3anycku TecToBbIX 3a1a4. [loctpoenue
pacdeTHo obmactu B Salome u ee uMmopTupoBanue B keric 3amaun OpenFOAM.

Tema 5. damBreak OpenFOAM u Salome

Hanmcanue ckpunra Python mis aBromMatn3upoBaHHOTO CO3JaHMS pacueTHON 00JacTu u
cetkn B Salome. VccienoBanue Ha CETOYHYIO CXOIMMOCTH 3aJadd, Ha TIpUMeEpe ABYX (a3HOU
3a/1a4n — najieHue cToiba Boabl. Pacmapannenusanue 3anaun B OpenFOAM.

Tema 6. hopper OpenFOAM
JlarpanxeB TpaeKTOpPHBIM MOAX0. Pelenne 3a1auu NeCOYHbIX YaCOB C UCIOJIb30BAHUEM
Salome u OpenFOAM.

Tema 7. blockMesh OpenFOAM noposxka Kapmana
Nzyuenue yrunutsl blockMesh. Pemenune 3anaun BuxpeBoit nopoxxku Kapmana.

Tewma 8. rhoPimpleFoam OpenFOAM cormuto u cTpys
IIpumep pemieHus 3agadyd Ta3oBOM JUHAMUKH, TE€YEHUE ra3a B COILUIE U CTpye B
OCECHMMMETPUYHOMN MTOCTAHOBKE.

Tema 9. motorBike OpenFOAM simpleFoam
Nzyuenune yrunutel snappyHexMesh. [Ipumep perienust TpexmepHoi 3a1aud 00TeKaHUs
MOTOLMKIIUCTA.

Tema 10. snappyHexMesh OpenFOAM
[Tpumenenne ytwiuThl snappyHexMesh s aBTOMaTM3MpOBaHHOW — IMOCTPOUKE
reKcaspalbHOM pacueTHOM ceTKHU A MPOU3BONIBHBIX TBepAbIX Tell. Hanucanue bash ckpunTos.



9. Tekymuuii KOHTPOJIb MO TUCUMUIIJIMHE

TeKyH_II/II\/'I KOHTPOJIb MO AUCHUIINIMHEC IMPOBOAUTCSA IIYTEM KOHTPOJA IMOCCUIaCMOCTH,
BBIMIOJTHEHUS] JTOMAIlIHUX 3alaHui, U (uxcupyercs B (HopMe KOHTPOJIHHOW TOYKH HE MEHee
OJIHOTO pa3a B CEMECTP.

OueHouHble MaTepUajabl TEKYIIErOo KOHTPOJIA pa3MelleHsl Ha caiite TI'Y B pasnene
«Mupopmanust 06 oOpazoBaTenbHON mporpamme» - https://www.tsu.ru/sveden/education/eduop/.

10. Ilopsizok mpoBeeHNsI U KPUTEPUH OLEHUBAHUS MPOMEKYTOYHOM aTTeCTAIUU

3aueT ¢ OLICHKOM B IEPBOM CEMECTpPE IPOBOAMTCA B BUAE TecTa. TecT coxepxur 10
BOIIPOCOB.

OreHOUHBIE MaTepUanbl Ui MPOBEACHHUS MPOMEXYTOUYHONW aTTECTAllMM Pa3MELIeHbl Ha
cahte TI'Y B paspmene «Wudopmanus o0  oOpa3oBaTeNbHOM  TporpamMmey -
https://www.tsu.ru/sveden/education/eduop/.

11. YyeOHO-MeTOAMYECKOE 00€ecIIeueHHue

a) DIEKTPOHHBIN y4YeOHBIH Kypc TO JUCIUIUIMHE B OJCKTPOHHOM YHUBEPCHUTETE
«Moodley - https://moodle.tsu.ru/course/view.php?1d=32737

0) OrieHOUHBIE MaTepHallbl TEKYMIEro KOHTPOJIS M TPOMEXKYTOYHOW aTTecTalu IIo
JUCIIUIUIHHE.

12. Ilepevyenn y4yeOHOM JauTEpaTypsl U pecypcos cetu UHTEepHeT

a) OCHOBHas JUTEpaTypa:

— Toro E. F. Riemann solvers and numerical methods for fluid dynamics / E. F. Toro. —
Berlin: Springer-Verlag, 2009. — 724 p.

— Roos Launchbury D. Unsteady Turbulent Flow Modelling and Applications / D. Roos
Launchbury. — Berlin: Springer Vieweg, 2016. — 84 p.

—ITanrakap C. UwuclieHHble METONBI pEMICHUS 3a7ad TeIIoo0OMeHa W JAWHAMHKH
)KuakocTy : miep. ¢ anri. / C. [laatakap. — M.: DHeproaromusaar, 1984. — 152 c.

— JlotinsgHckuit JI. I'. MexaHuKa ®HUAKOCTH U Ta3a : yuel. s By30B : 7-e u3j., ucnop. / JL.
I'. Jlowmsackmid. — M.: JIpoda, 2003. — 840 c.

— A6pamosuu I'. H. Ipuxnagnas razoBas AuHamuKa : B 2 4. : y4e0. pyKOBOJCTBO IS
BTY30B : 5-€. u3., nepepad. u pom. / I'. H. AbpamoBuu. — M.: Hayxka. I'n. pen. ¢uz.-mar. aurt.,
1991.-4.1-600 c.

— Crpayctpyn b. S3b1k nporpammupoBanus Cu++ : HayuyHnoe uzganue / b. Ctpaycrpyn ;
nep. ¢ auri.: M. I'. ITuronkun, B. A. SlHunkwuii. - M. : Paauo u cBa3p, 1991. - 348 c.

— Hemutorun C. A. DddextuBnas padora: UNIX / Cepreit Hemutornn, Muxawnn YayHus,
Annpeii Komonkwus. - CII6. [u np.] : utep [u ap.], 2003. - 682 c.

— Kypstumit I'. Onmepanmonnas cuctema Linux. Kypc nekmuii. Yue6noe mocobue / T
Kypsunii, K. Macnunckuii. - M: JIMK Ilpecc, 2016. - 510 c.

0) JOTMOJIHUTEIbHAS TUTEPATYypA:

— Jlagmay JI.I., Jlubmun E.M. Teopernueckas dusuka. T.VI. 'mnponunamuka. — M.:
Hayxa, 1988. — 736c.

— Jasak H. Error analysis and estimation in the Finite Volume method with applications to
fluid flows : PhD Thesis / H. Jasak. — London: University of London, 1996. — 394 p.

—Kosenst B. M. MeToapl KOHEUHBIX Pa3HOCTEH W KOHEYHBIX OOBEMOB [IJISl pPEIICHUS
3amad MareMaTuueckol ¢usmkum : yue6. mocobume / B. M. Kosens, /[. B. YupkoB. —
Hosocubupck: HI'Y Mex.-mart. dak., 2013. — 86 c.

—CmupoB E. M. Meron KOHEYHBIX OOBEMOB B TMPHIOKEHUAX K 3a1adam
TUAPOTa30MHAMUKH U TEII000MeHa B o0nacTsax cioxkHou reomerpun / E. M. Cmupnos, 1. K.
3aiinieB // HayuHno-texauueckue Beqomoctu. — 2004, — Ne2. — C. 1-22.


https://lms.tsu.ru/course/view.php?id=32737

— Ferziger J. H. Computational methods for fluid dynamics / J. H. Ferziger, M. Peric. —
Berlin: Springer-Verlag, 1996. — 356 p.

— JIxxonc P. IIporpammupyem Ha CU / Ilep. ¢ anrn. u npeauca. M. JI. CanpaukoBsa, HO.
B. CanpuukoBoit. - M. : OHUTH, Komnsrotep, 1994. - 236 c.

—Ilerepcern P. Dummknomenust Linux : [PykoBoactBo : Ilep. ¢ anmrn. | / Puwapn
[TerepceH. - 4-e uzn. - CI16. u ap. : [Turep : BHV, 2002. - 1004 c.

— Moukalled F. The Finite Volume Method in Computational Fluid Dynamics / F.
Moukalled, L. Mangani, M. Darwish. — Berlin: Springer International Publishing, 2015. — 791 p.

B) pecypchl cetu HTEpHET:

— Odummaneneiii caidit The OpenFOAM Foundation - http://openfoam.org
— O¢dunmansherii caiit The OpenFOAM Foundation - http://openfoam.com
— Odunmanbupiii caidT ParaView - https://www.paraview.org/

— O¢dunmanpheiii caifit Salome - https://www.salome-platform.org/

— Odummanersiii caidt OC Ubuntu - https://ubuntu.com/

— He ounmansnas crpanuna wiki OpenFOAM - https://openfoamwiki.net/
— I'pynnma OpenFOAM B BK - https://vk.com/openfoam

— Omnmnaiin cepuc o CFD - https://www.cfd-online.com/

13. Ilepeyenb HHGPOPMANMOHHBIX TEXHOJIOTHH

a) JIMLIEH3UOHHOE U CBOOOIHO PacHpOCTpaHsIeMoe IPOrpaMMHOE 0OecrieueHue:
— OC Linux Ubuntu;

— OpenFOAM;

— ParaView;

— Salome;

— GnuPlot;

— yOJIMYHO JOCTYIHBIE 00sIayHble TexHonoruu (Sourceforge).

0) UH(POPMAIIMOHHBIE CIIPABOYHBIC CHCTEMBI:

— DNEeKTPOHHBIN KaTajuor Hayunoit O6ubnmorexu Ty —
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DneKTpoHHas oubmuoreka (peno3uTOpHii) Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index
— 9BC Jlaub — http://e.lanbook.com/
— OBbC KoncynbsranT ctynenta — http://www.studentlibrary.ru/
— O6pazoBatenbHas miaardopma FOpait — https://urait.ru/
— OBC ZNANIUM.com — https://znanium.com/
— 9BC IPRbooks — http://www.iprbookshop.ru/

14. MarepuaJibHO-TeXHHYECKOe OOecreyeHue

Ayautopuu Juisi IPOBEIEHUS 3aHATUIN JIEKIIMOHHOI'O THIIA.

AyauTopun IUIi TIPOBEACHHS 3aHATHH CEMHHAPCKOTO THMA, HWHIAMBUIYAJIbHBIX |
IPYIIIOBBIX KOHCYJIBTAlUN, TEKYIEr0 KOHTPOJI U IPOMEKYTOYHON aTTECTallUU.

[TomereHust A1 CaMOCTOSTENIbHONW PaOOThI, OCHAIIEHHBIE KOMIBIOTEPHON TEXHUKOW U
JOCTYTIOM K ceTh VIHTepHeT, B 3JIEKTPOHHYIO MH(OPMAIIMOHHO-00pa30BaTeIbHYIO Cpely U K
HH()OPMAIMOHHBIM CIIPABOYHBIM CHCTEMaM.

15. Undopmanus o paspadoTunkax

KarenoB Amnyap MarkaHoBu4, KaHAWAAT (PU3NKO-MAaTeMAaTHUYECKUX HayK, Kadempa
NPUKIIAJIHON aspoMexaHuKi PU3UKO-TEXHUYECKOTO (PaKyIbTeTa, JOLEHT.


http://www.sourceforge.net/
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
http://vital.lib.tsu.ru/vital/access/manager/Index
http://e.lanbook.com/
http://www.studentlibrary.ru/
https://urait.ru/
https://znanium.com/
http://www.iprbookshop.ru/

	Пакеты прикладных программ
	1. Цель и планируемые результаты освоения дисциплины
	2. Задачи освоения дисциплины
	3. Место дисциплины в структуре образовательной программы
	4. Семестр(ы) освоения и форма(ы) промежуточной аттестации по дисциплине
	5. Входные требования для освоения дисциплины
	6. Язык реализации
	7. Объем дисциплины
	8. Содержание дисциплины, структурированное по темам
	9. Текущий контроль по дисциплине
	10. Порядок проведения и критерии оценивания промежуточной аттестации
	11. Учебно-методическое обеспечение
	12. Перечень учебной литературы и ресурсов сети Интернет
	13. Перечень информационных технологий
	14. Материально-техническое обеспечение
	15. Информация о разработчиках

