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1. Hesb 1 n1aHupyeMble pe3yJbTAaThbl 0CBOCHHS IMCHHIJIHHbI

[{enpro OCBOEHUS TUCHIUTIINHBI SBISETCS POPMUPOBAHUE CIEAYIOMUX KOMITETECHITUH:

BK-1 CniocoGeH mpuMeHATh 00IIHE U CTICIIHATM3UPOBAHHBIC KOMITHIOTEPHBIC TTPOTPaMMBbI
IPH PEIICHUH 33729 MPo(HeCCHOHATLHOM IeATEeThHOCTH.

OIIK-8 CnocobeH TOHMMATh NPHUHIMIBEI PabOTHI COBPEMEHHBIX HH(GOPMAIIMOHHBIX
TEXHOJIOTUH, 00pabaTbiBaTh M HCIOJB30BATh HOBYIO HH(GOpPMALMIO B CBOCH MpPEeIMETHON
o0ractu, mpeyaraTh HOBBIE HJIEU U MOJXOAbI K PEIICHUIO HHKEHEPHBIX 3a1a4.

[IK-2 CnocobeH MpOoBOAWTH HAONIONCHUS U HM3MEPEHHUsS, COCTABJISITh WX OMUCAHUS H
(dbopMyIIHpOBaTh BHIBOBI.

PesynbraTamMu OCBOEGHHUS ITUCLMIIIIMHBI ABISIOTCS CIEAYIOUINE NHANKATOPBI TOCTUKEHUS
KOMIIETCHIIUMN:

POBK-1.1 3naer mpaBwia ¥ TPUHIUIB TPUMEHEHHUS OOIMUX W CICIHATM3UPOBAHHBIX
KOMITBIOTEPHBIX IPOTPaMM JJIsl PELICHUs 3a7a4 Npo(ecCHOHANBHOMN AesTeTbHOCTH

POBK-1.2 VYwmeer npumenste coBpemeHHble IT-texnomorum mns cOopa, aHammsza M
npecTaBieHus HWH(GOPMAIMK; HCHOJIB30BaTh B MPO(ECCHOHAIBLHONW IESITEIHHOCTH O0IIue H
CHeLMaIU3UPOBAHHBIE KOMITBIOTEPHBIE TPOrPaMMBbI

POOIIK-8.1 3naeT MeTOBI MOMCKA, XpaHEeHUs, 00pabOTKH, aHaJKM3a U MPEICTABICHHS B
TpedbyemoM popmate nHbopmMaIuu

POOIIK-8.2 Ywmeer pemarb 3aaa4d OOpaOOTKM MaHHBIX C TOMOIIbI0 COBPEMEHHBIX
CpEeACTB aBTOMAaTH3aL1H

POIIK - 2.1 3HaeT OCHOBBI pa3pa0OTKHU UYUCIEHHBIX METOAOB PEIICHUs MPUKIIAIHBIX
3aja4

POIIK - 2.2 Ymeer ucrosib30BaTh MakeThl MPUKIAAHBIX MPOrpaMM U pa3padaThiBaTh
OpPUTHMHAJIBHBIE IPOTPAMMBI peaIu3aluyi Moiesel

2.3ana4m 0CBOCHUA TUCHHUIINHBI

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

— Hay4uThcst BRITOJHATH TOCTPOCHUE TBEPIOTENBHBIX MOJIENei B makere Salome.

— Hay4uThbcst BRIMOTHATH MMOCTPOCHUE PACYETHON CETKH B TakeTe Salome.

— HayuuTbcsi BBINOJMHATh MOCTPOCHUE PACUETHOM CETKH C HCIHOJb30BAaHUEM YTHIIMUT
blockMesh u snappyHexMesh B makere OpenFOAM.

— Hayuutbcst npuMeHsATs yTuiauTel u pematenu nakera OpenFOAM s pemeHus
MPUKIAIHBIX 33/1a4.

— Hayunthcst  0OpabaTbiBaTh U BU3YQIM3HPOBATh  PE3yNbTAaThl  PacdeToB  C
UCIIOJIb30BaHueEM nakeTa ParaView.

3. MecTo TUCUMILIMHBI B CTPYKTYpe 00pa30BaTeIbHON NMPOrpaMmbl

JucuunimHa otHocutes K biioky 1 «/luciuruinael (Moynn).
JluciuniamHa OTHOCHTCS K 4YacTH 0Opa3oBaTelbHOM MporpaMMbl, (HOpMHUPYyEeMOi
y4aCTHUKaMU 00pa30BaTeNbHBIX OTHOIICHUH, SBISIETCS 0053aTEIbHOM I N3yUCHHS.

4. Cemectp(bl1) ocBOeHHS M (popMa(bl) MPOMEKYTOUHON ATTECTAUMM 0 JUCHHUILIIIMHE

JIeBsTBIN ceEMeCTp, 3a4€T C OLIEHKOU

5. BxoaHble TpeOOBaHUS AJIS OCBOEHH S AU CUUIIMHBI

JlJis yCcTIenTtHOro OCBOCHUSI TUCITUILIMHBI TPEOYIOTCS KOMIIETEHIIUU, COPMUPOBAHHBIC B
X0/JIe OCBOEHHS 00Pa30BaTEIbHBIX MPOrPaMM MPEIIECTBYIOIIETO YPOBHS 00pa30BaHusl.



JIisi  yCTIEIHOTO OCBOEHHUS JUCIMIUIMHBI TPEOYIOTCS pe3yJbTaThl OOy4YeHHUsS 10
CIEAYIOIIMM IHCUUIUIMHAM: Marematuyeckuii aHanus3, Pusuka, Teopernueckas MexaHUKa,
Nudopmaruka, MHxeHepHas u KoMnbloTepHas rpaduka.

6. SI3bIk peanuzanun

Pycckuii

7. O0BbeM TUCHUILIAHBI

OO6m1ast TpyA0€MKOCTh TUCIMIUIMHBI COCTaBIISIET 3 3.€., 108 4acoB, U3 KOTOPBIX:
-JIEKIAN: 24 4.
-IIPaKTUYECKUE 3aHATHS: 24 4.
B TOM YMCJIE IPAKTHYECKAs TIOATOTOBKA: 24 u.
O06BeM caMoCTOATETLHON PaOOTHI CTYCHTA ONPEEIICH YICOHBIM TIJIAHOM.

8. Coaepikanue TUCHUILVINHBI, CTPYKTYPHPOBaHHOE 110 TeMaM

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

Tema 2. Salome Geometry
3nakomMcTBO ¢ MoxyineM Geometry makera Salome. M3ydeHue HHCTPYMEHTOB JUISI
MIOCTPOCHHS TBEPIOTEIBHBIX TPEXMEPHBIX MOJICIICH.

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

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

Tewma 5. damBreak OpenFOAM u Salome

Hanmcanue ckpunra Python myis aBromMatn3upoBaHHOTO CO3JaHMS pacueTHON 00jacTu u
cetkn B Salome. VccienoBanue Ha CETOYHYIO CXOIMMOCTH 3aJadd, Ha TIpUMEpe ABYX (azHOU
3a/1a4m — najieHue cToiba Boabl. Pacmapannenusanue 3anaun B OpenFOAM.

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

Tema 7. blockMesh OpenFOAM noposxka Kapmana
Nzyuenune yrunutsl blockMesh. Pemenune 3amaun BuxpeBoit nopoxxku Kapmana.

Tewma 8. rhoPimpleFoam OpenFOAM comuto u cTpys
IIpumep pemieHus 3agadyd ra3oBOM JUHAMUKHU, TE€YEHUE ra3a B COILUIE U CTpye B
OCECHMMMETPUYHOMN NTOCTAHOBKE.

Tema 9. motorBike OpenFOAM simpleFoam
Nzyuenune yrunmutel snappyHexMesh. [Ipumep perienust TpexmepHoi 3a1auu 00TeKaHUs
MOTOLMKIIUCTA.



Tema 10. snappyHexMesh OpenFOAM
[Tpumenenne ytwiuThl snappyHexMesh s aBTOMaTM3MpOBaHHOW — IMOCTpPOUKE
reKcas/paibHOM pacueTHOM ceTKHU A MPOU3BONIBHBIX TBepAbIX Tell. Hanucanue bash ckpunTos.

9. Tekymuii KOHTPOJIb MO0 TUCHUIINHE

Texymuii KOHTpOJIb MO AWCHUIUIMHE MPOBOJUTCS IyTEM KOHTPOJISI TOCEIIaeMOCTH,
BBITIOJIHEHUS] MHIUBHUIYaJbHBIX 3aJaHuid, U (QUKCHpyeTcss B (opMe KOHTPOJIBHOW TOYKH HE
MeHee OJHOI0 pa3a B CeMecCTp.

OneHouHble MaTepuaiabl TEKYLIETO KOHTpOJA pa3MenieHsl Ha caite TI'Y B pasgene
«udopmarnus 06 oOpa3oBaTebHON Mporpamme» - https://www.tsu.ru/sveden/education/eduop/.

10. ITopsiaok NpoBeieHUs] H KPUTEPUH OLICHUBAHUSA NIPOMEKYTOYHOM aTTecTalliu

3adeT C OIEHKOU B JIEBSITOM CEMECTpPE MPOBOUTCSA B MUChbMEHHOH (popme. B Ouiere aBa
TeOpeTHUeCKuX Borpoca. [I[poaomKuTeNbHOCTD 3a4€eTa ¢ OlleHKOH 1 yac.

OHGHO‘IHBIG MaTCpHuaJibl JIs1 TPOBCACHUS HpOMe)KYTO‘-IHOI\/'I aTTeCTallu pasMCIICHbI Ha
cante TI'Y B pasmene «Mudopmanus o0  oOpa3oBaTeNbHOM  TporpamMme» -
https://www.tsu.ru/sveden/education/eduop/.

11. YyeOHO-MeTOAMYECKOE 00€ecIIeueHHue

a) DJEKTPOHHBIN y4eOHBIN Kypc MO JUCHUIUIMHE B 3JEKTPOHHOM YHUBepcutere «iDO» -
https://Ims.tsu.ru/course/view.php?id=32737

6) OueHouHBIE MaTepHalbl TEKYIIEro KOHTPOJIS M IMPOMEXKYTOUYHOH aTTecTaluu I10
JUCLIUILINHE.

B) Illan ¢ npakTHyecKux 3aHATUHI MO AUCLUILIMHE.

r) Meronndeckue yka3zaHusl 10 OpraHU3aLUU CAMOCTOSITEIbHON paObOThI CTY/IEHTOB.

12. Ilepevyenn y4yeOHOM JauTEepaTypsl 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 JAWHAMHKHU
)kuakoctu: niep. ¢ anrd. / C. [laatakap. — M.: Daeproaromuszaar, 1984. — 152 c.

— Jlotinsgackuit JI. I'. Mexanuka )XHIKOCTH U Ta3: y4eO. 1y By30B: 7-¢ u3a., ucnp. / JI. T
Jlomsackmid. — M.: JIpoda, 2003. — 840 c.

— A6pamosuu I'. H. Ilpukinannas razoBas IuHamMMKa: B 2 4.. yued. pyKOBOJCTBO IS
BTY30B: 5-e. u3M., nepepad. u gom. / I'. H. A6pamosuu. — M.: Hayxka. ['n. pen. ¢usz.-mar. aurt.,
1991.-4.1-600 c.

— Crpayctpyn b. f3wik mporpammupoBanusi Cu++: nHayunoe u3ganue / b. Ctpaycrpym;
nep. ¢ auri.: M. I'. ITuronkun, B. A. SIHunkuii. - M: Paguo u cBsa3p, 1991. - 348 c.

— Hemutrorun C. A. DddextuBnas padora: UNIX / Cepreit Hemutornn, Muxawnn Yaynus,
Annpeii Komonkus. - CII6. [u np.]: [Tutep [u mp.], 2003. - 682 c.

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

0) JOTMONHUTEIbHAS TUTEPATYPA:
— Jlagmay JI.M., Jludbmun E.M. Teopernueckas dusuka. T.VI. 'mnponunamuka. — M.:
Hayxa, 1988. — 736c.


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

— 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 [JISl pEIICHUS
3a1a4 MaTeMaTudeckoi pusuku: yued. mocodbue / B. M. Kosens, /1. B. Uupkos. — HoBocubupck:
HI'Y Mex.-mart. dak., 2013. — 86 c.

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

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

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

— Ilerepcen P. Dunuknonenus Linux: [PykoBoactso: Ilep. ¢ anri.] / Puuapa Iletepcen. -
4-e m3x. - CII0. 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 caiiT The OpenFOAM Foundation - http://openfoam.org

— Odunmaneheiii caiit The OpenFOAM Foundation - http://openfoam.com

— Odunmanbupiii caidT ParaView - https://www.paraview.org/

— OdunmaneHelii cadit Salome - https://www.salome-platform.org/

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

— He odpunmansuas crpannma wiki OpenFOAM - https://openfoamwiki.net/

— I'pynna OpenFOAM B BK - https://vk.com/openfoam

— Ownnaiin cepBuc o CFD - https://www.cfd-online.com/

— O6mepoccuiickass Cerp Koncynprantllmoc CnpaBounas mpaBoBasi CHCTEMA.
http://www.consultant.ru

13. Ilepeyenb HHGPOPMANMOHHBIX TEXHOJIOTHH

a) JIMLIEH3UOHHOE U CBOOOIHO pacIpOCTpaHsIeMoe IIPOrpaMMHOE 0OecrieueHue:

— Microsoft Office Standart 2013 Russian: maker mporpamMm. BxirouaeT MpHIIOXKEHUS:
MS Oftfice Word, MS Office Excel, MS Office PowerPoint, MS Office On-eNote, MS Office
Publisher, MS Outlook, MS Office Web Apps (Word Excel MS PowerPoint Outlook);

— myOIMYHO JOCTyIHBIE 00naunble TexHonoruu (Google Docs, Slnnekc auck u T.1L.).

0) nH(MOpPMAIIMOHHBIE CIIPABOYHBIE CHUCTEMBI:

— DIEKTPOHHBIN KaTajor Hayunoit OnoOIIMoTEKH Ty —
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DneKkTpoHHAas OoubIMoTeKa (pertozuTopwHii) Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlanb — http://e.Janbook.com/
— OBC Koncynbrant cryaenra — http://www.studentlibrary.ru/
— O6pazoBarenpHas wiatdopma FOpaitt — https://urait.ru/
— OBC ZNANIUM.com — https://znanium.com/
— OBC IPRbooks — http://www.iprbookshop.ru/

14. MaTepnanbHO-TeXHH4YECKOe o0ecnevyeHne

AyIuTopuu 115l TPOBEICHUS 3aHATHUNA JIEKIIMOHHOTO THTIIA.
Aynutopun JUisl TPOBEACHUS 3aHATUM MPAKTUYECKOrO THUIA, HHAMBUAYAIbHBIX U
rPYNIOBBIX KOHCYJIbTAHUM, TEKYIIEr0 KOHTPOJISI K MPOMEXKYTOUYHOM aTTECTALUH.


http://openfoam.org/
http://openfoam.com/
https://www.paraview.org/
https://www.salome-platform.org/
https://ubuntu.com/
https://openfoamwiki.net/
https://vk.com/openfoam
https://www.cfd-online.com/
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/

[TomereHust a1 CaMOCTOSTENbHONW PaOOThI, OCHAIIEHHBIE KOMIBIOTEPHON TEXHUKOW U
JOCTYNIOM K ceTh VIHTepHeT, B AJIEKTPOHHYIO HH(OPMAIMOHHO-00pa30BaTEIbHYIO Cpeay U K
MH()OPMAITMOHHBIM CIIPABOYHBIM CHCTEMaM.

15. Undopmanus o paspadorunkax

KarenoB Amnyap MamkaHoBu4, KaHAWAAT (PU3NKO-MAaTeMAaTHUYECKUX HayK, Kadempa
NPUKIIAJIHON aspoMexaHuki PU3UKO-TEXHUYECKOTO (PaKyIbTeTa, JOLEHT.
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