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1. Hesb 1 n1aHupyeMble pe3yJbTAaThbl 0CBOCHHS IMCHHIJIHHbI

Lenbt0 OCBOCHMSI TUCUUIUIMHEI BIsIETCS (POPMUPOBAHUE CIIEAYIOMIMX KOMIIETSHIUH:

BK-1 CniocoGeH mpuMeHATh 00IIHE U CTICIIHATM3UPOBAHHBIC KOMITHIOTEPHBIC TTPOTPaMMBbI
IPY PEUICHUH 33124 MPO(HEeCCHOHATBHON A TEeTbHOCTH.

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 PEIICHUI0 HHKEHEPHBIX 3aa4.

PesynbraTamu OCBOEGHHUS ITUCLMIIIMHBI ABISIOTCS CIEAYIOLINE NHANKATOPBI TOCTUKEHUS
KOMIIETCHIIUN:

POBK-1.1 3naer mpaBwia ¥ TPUHIUIBL TPUMEHEHHUS OOIMUX W CICIHATM3UPOBAHHBIX
KOMITBIOTEPHBIX TPOTPaMM JJIsl PELICHHUs 3a7a4 Npo(ecCHOHANBHOM AesTeTbHOCTH

POBK-1.2 VYmeer npumenste coBpemeHHble IT-texnomorum mis cOopa, aHammsza M
npecTaBiIeHus HWH(GOPMAIMK; HCHOJIB30BaTh B MPO(ECCHOHAIBLHONW JESITEIHHOCTH O0IIue H
CIHEeLMaTU3UPOBAHHBIE KOMITBIOTEPHBIE TPOrPAMMBbI

POOIIK-8.1 3naeT MeTOBI MOMCKA, XpaHEeHUs, 00pabOTKH, aHaJIM3a U MPEICTABICHHS B
TpedyemoM popmate nHbOopMaIuu

POOIIK-8.2 Ywmeer pemarh 3aaa4u OOpaOOTKM MAHHBIX C TOMOIIbI0 COBPEMEHHBIX
CPEACTB aBTOMAaTH3aL1H

POIIK - 2.1 3HaeT OCHOBBI pa3pa0OTKHU UYMCIEHHBIX METOAOB PEIICHUS MPUKIIAIHBIX
3aja4

POIIK - 2.2 Ymeer ucnosib30BaTh HakKeThl MPUKIAAHBIX MPOrpaMM U pa3padaThIBaTh
OpPHUTMHAJIBHBIE IPOTPAMMBI peaIn3aluyi Moiesel

2.3ana4m 0CBOCHUA JUCHHUIIMHBI

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

— Hay4uThcst BBITOJHATH TOCTPOCHUE TBEPIOTEIBLHBIX MOJIENei B maketre Salome.

— Hay4uThbcsi BBIMOTHATH MMOCTPOCHUE PACUETHON CETKH B TIakeTe Salome.

— HayuuTbcsi BBINOJMHATh MOCTPOCHUE PACUETHOM CETKH C MCHOJb30BAHUEM YTHIIUT
blockMesh u snappyHexMesh B makere OpenFOAM.

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

— Hayunthcst  oOpabaTbiBaTh U BU3YQIM3WPOBATh  PE3yNbTAaThl  PacdeToB  C
UCIIOJIb30BaHueEM nakeTa ParaView.

3. MecTo TUCUMILIMHBI B CTPYKTYpe 00pa30BaTeIbHON NMPOrpaMmbl

Jucuumimza otHocuted K biioky 1 «/luciuruinael (Moynn).
JlucruniamHa OTHOCHTCS K 4YacTH 0Opa3oBaTelbHOM MpOTrpaMMbl, (HOpMHUPYyEeMOi
y4aCTHUKaMU 00pa30BaTeNbHBIX OTHOIICHUH, SBISICTCS 0053aTEIbHON I U3yUCHHS.

4. Cemectp(bl) ocBOeHHS M (popMa(bl) MPOMEKYTOYHON ATTECTAUNM 10 JUCHHUILIIIMHE

JIeBsTBIN ceEMeCTp, 3a4€T C OLICHKOU

5. BxoaHble TpeOOBaHUS AJIS OCBOEHH S AU CUUIIMHBI

Jljis yCcTIentHOro OCBOCHUSI TUCITUILIMHBI TPEOYIOTCS KOMIIETEHIIUU, CPOPMUPOBAHHBIEC B
X0J1€ OCBOCHUSI 00pa30BaTEIIbHBIX MPOTPAMM MPEIIECTBYIOIIETO YPOBHS 00pa3oBaHuUs.

Jlis  yCHemHoro OCBOEHUS AWCHUILIUHBI TPEOYIOTCS pe3yibTaThl OOydYeHHUs II0
CIEAYIOIMM IHCHUIUIMHAM: Marematuyeckuii aHanui3, Pusmka, Teopernueckas MexaHUKa,
WNndopmaruka, MHxeHepHas 1 KOMIbIOTEpHast rpaduka.



6. SI3bIK peasm3annu

Pycckuit

7. O0LeM JUCHUIIIHHEI

OO01mast TpyA0eMKOCTh TUCHHUTUIHHBI COCTaBisIeT 3 3.¢., 108 uacoB, U3 KOTOPHIX:
-JIeKIUu: 24 4.
-IPaKTUYECKHUE 3aHATUSA: 24 4.
B TOM 4YHMCJIE TPAaKTHUYECKasi MOArOTOBKA: 24 4.
O0BeM caMoCTOSTENbHOM paboTHI CTyIEHTA ONPEAEIICH YUeOHbBIM IIIIAHOM.

8. Conepxxanue IMCHUIIMHBI, CTPYKTYPUPOBAaHHOE 110 TeMaM

Tema 1. Hactpolika okpyskeHus
3HaKOMCTBO ¢ KOMaHAHOU cTpokoi Linux. YcranoBka nmakeroB OpenFOAM, Salome u
ParaView.

Tema 2. Salome Geometry
3HakoMcTBO C¢ MoxayieMm Geometry makera Salome. M3ydeHwe WHCTPYMEHTOB ISt
IIOCTPOEHUsS TBEPAOTEIIBHBIX TPEXMEPHBIX MOJEIIEH.

Tema 3. Salome Mesh
3HakoMcTBO ¢ MoxayideM Mesh mnakera Salome. W3ydeHne WHCTPYMEHTOB JUIst
MOCTPOCHUS PACUCTHBIX CCTOK — I'CKCA3APAJIbHBIX U TCTPA3APAJIbHBIX.

Tema 4. icoFoam OpenFOAM
3HaKoMCTBO co cTpykTypoi naketa OpenFOAM. 3anycku TecToBbIX 3a1a4. [loctpoenne
pacueTHOi1 obnactu B Salome u ee umnopTupoBanue B keiic 3agaun OpenFOAM.

Tema 5. damBreak OpenFOAM u Salome

Hammcanne ckpunra Python my1s aBTOMaTu3upoBaHHOTO CO3/IaHUSI PACUETHOM 001acTH U
cetku B Salome. MccnenoBanue Ha CETOYHYIO CXOAMMOCTH 3a/ladyM, Ha TpuUMepe ABYX (ha3sHOU
3a/1auu — rmajienue cronbda Bojsl. Pacmapamienuanue 3agaun B OpenFOAM.

Tema 6. hopper OpenFOAM
JlarpanskeB TpaeKTOpPHBIN ITOAXO0. Perienue 3a1aun ecoO4YHbIX 4acoB C UCIIOJIL30BAHUEM
Salome u OpenFOAM.

Tema 7. blockMesh OpenFOAM nopoxka Kapmana
N3zyuenune yrunutsl blockMesh. Pemenne 3agaun BuxpeBoii nopoxku Kapmana.

Tema 8. rhoPimpleFoam OpenFOAM comuio u cTpys
[lpumep pemeHus 3agaddl ra3o0BOM IWHAMHUKH, TEYEHHE Ta3a B COMJIE WU CTpye B
O0CECUMMETPUYHON ITIOCTAHOBKE.

Tema 9. motorBike OpenFOAM simpleFoam
Nzyuenue yrunutel snappyHexMesh. I[Ipumep pemenust TpexMepHoOit 3aaaun 0O0TEKaHUS
MOTOLMKIIUCTA.

Tema 10. snappyHexMesh OpenFOAM
[Ipumenenne ytunutel snappyHexMesh ans  aBTOMaTu3mpoBaHHOM  MMOCTPOMKE
reKcadIpaibHOM pacueTHOM CeTKH /s MPOU3BOJIBHBIX TBepAbIX Tell. Hanmucanue bash ckpunTos.



9. Tekymuuii KOHTPOJIb MO TUCUMUIJIMHE

TeKyH_II/II\/'I KOHTPOJIb MO AUCHUIINIMHEC IMPOBOAUTCSA IIYTEM KOHTPOJA IMOCCUIaCMOCTH,
BBIMIOJTHEHUS] MHIWBUIYaIbHBIX 3aJaHuil, U (uxcupyercss B ¢opMe KOHTPOJIBHONM TOYKU HE
MEHEE OJHOI0 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

3ayer ¢ OLEHKOW B JAEBSITOM CEMECTpe NMPOBOAUTCS B MUCbMEHHOH (opme. B Gunere nBa
TeopeTnYecKux Borpoca. [IponomkuTenbHOCTh 3a4eTa ¢ OleHKo# | Jac.

OueHo4HbIE MaTepHaibl IS MIPOBEICHUS NMPOMEKYTOYHOM aTTecTallMy pa3MeIIeHbl Ha
caiitre TI'Y B pasmene «Mudpopmaums o0  oOpa3oBarenbHOl  mporpamme» -
https://www.tsu.ru/sveden/education/eduop/.

11. YuyeOHO-MeTOAHYECKOE 00ecTIeUueHne

a) DJIEKTPOHHBIA YUYEOHBIM KypC MO TUCIUILINHE B AJIEKTPOHHOM YHHBEpcHTeTe «iDO» -
https://Ims.tsu.ru/course/view.php?id=32737

0) OnieHOYHBIE MaTepHallbl TEKYIIEro KOHTPOJIS M MPOMEXKYTOYHOM arTecTaluu Io
JTUCLHUTLIINHE.

B) [1naH ¢ mpakTUYECKUX 3aHIATHI MO TUCITUTIIIMHE.

r) MeToaudeckue yKa3aHus 0 OPraHU3aIlui CaMOCTOSITEIbHON paOOThHI CTY/ICHTOB.

12. Ilepevyennb y4eOHOI JuTepaTyphbl U pecypcoB cetu UHTEepHeT

a) OCHOBHas JuTEparypa:

— 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.

—ITantakap C. YwucieHHBIE METONBI PEIICHUS 3adad TEIIOOOMEHAa MW JIHWHAMHUKH
xunkocTH: niep. ¢ aura. / C. Ilanrakap. — M.: DHeproarommsaar, 1984. — 152 c.

— Jlovinstackui JI. I'. MexaHuka >KHIKOCTH | Ta3: yuel. A By30B: 7-¢ u3fd., ucnp. / JI. I,
Jlotinsackwmii. — M.: Ipoda, 2003. — 840 c.

— Abpamouu I'. H. [lpukmannas ra3oBas guHaMuKa: B 2 4.. y4e0. PyKOBOJICTBO Jisi
BTY30B: 5-€. u3., nepepad. u mom. / . H. A6pamoBuy. — M.: Hayka. ['n. pen. ¢us.-mar. aur.,
1991.-4.1-600 c.

— Crpayctpyn b. S3bix mporpammupoBanus Cu++: HaydHoe uznanue / b. Ctpayctpym;
nep. ¢ auri.: M. I'. [luronkun, B. A. SAauukuii. - M: Paauo u cBsa3s, 1991. - 348 c.

— Hemmutorun C. A. D¢ddexruBnas padora: UNIX / Cepreit Hemutorun, Muxawmn YaynuH,
Annpeit Komonkun. - CII6. [u ap.]: [Turep [u gp.], 2003. - 682 c.

— Kypstuunit I'. Onepaunonnas cuctema Linux. Kypc nexnwmii. YueOnoe mocobue / I
Kypstunii, K. Macnunackuii. - M: JIMK TIlpecc, 2016. - 510 c.

0) IOTIOJTHUTEIbHAS JTUTEPATYpa:

— Jlanpay JIJ., JIupmun E.M. Teopernueckas ¢usuxa. T.VI. I'maponunamuka. — M.:
Hayxka, 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.

—Kogenss B. M. MeToabl KOHEUHBIX PAa3HOCTEW M KOHEYHBIX OOBEMOB JJIsI PELICHHUS
3aay MaTeMatudeckon usuku: yue6. mocodbue / B. M. Kosens, /1. B. Uupkos. — HoBocuOupck:
HI'Y Mex.-mart. ¢ax., 2013. — 86 c.


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

—CmupaoB E. M. Merong KOHEYHBIX O0OOBEMOB B TMPHIOKEHHUSIX K 3aJadam
TUAPOTA30JMHAMHUKHN U TETNIOOOMEHa B 00nacTsax cinoxHoi reomerpun / E. M. Cmupnos, 1. K.
3aiineB // Hayuno-rexandeckue BemomMocTH. — 2004, — Ne2, — C. 1-22.

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

— Jlxonc P. IIporpammupyem Ha CHU / Ilep. ¢ anrn. u npeauci. M. JI. Canpaukosa, FO.
B. CanbnaukoBoii. - M.: OHUTH, Komnsrotep, 1994. - 236 c.

— Ilerepcen P. Duruknonenus Linux: [PykoBoactso: Ilep. ¢ anrn.] / Puuapn [lerepces. -
4-e m3x. - CI16. u ap.: [Tutep: 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 cetn MIHTepHeT:

— Odunmanehsiii caiit The OpenFOAM Foundation - http://openfoam.org

— Odummanbusiii cadT The OpenFOAM Foundation - http://openfoam.com

— OdunmaneHelii caiit ParaView - https://www.paraview.org/

— Odunmanbupiii caidT Salome - https://www.salome-platform.org/

— Odunmanehsiii caiit OC Ubuntu - https://ubuntu.com/

— He odurnmansuas crpanuna wiki OpenFOAM - https://openfoamwiki.net/

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

— Omnmnaitn cepsuc o CFD - https://www.cfd-online.com/

— O6mepoccuiickas  Cetb  Koncymprantllmoc CrpaBouHas mpaBoBas —cCHUCTEMA.
http://www.consultant.ru

13. Ilepeyenb HH(POPMAIIMOHHBIX TEXHOJIOT M

a) JIMIIEH3NOHHOE U CBOOOJIHO PACTIPOCTPAHIEMOE MPOTPAMMHOE 00ECTICUCHHE:

— Microsoft Office Standart 2013 Russian: makeT nporpamm. BximrouaeTr MpHIIOKEHHS:
MS Office 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);

— myOnuyHO nocTynHbIe o0navyabie TexHomorun (Google Docs, SIlHaexc aAuck u T.11.).

0) H(pOPMAIIMOHHBIE CIIPABOYHBIC CHCTEMBI:

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

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

14. MarepuaJibHO-TeXHHYECKOe 0OOecreyeHue

Ayautopuu Juisl IPOBEIECHUS 3aHATUIN JIEKIIMOHHOI'O THIIA.

AyauTopun NS TPOBEACHHS 3aHATUNA TPAKTUYCCKOTO THIA, WHIWBHAYaIbHBIX |
IPYIIIOBBIX KOHCYJIBTAlUN, TEKYIEr0 KOHTPOJI U IPOMEKYTOYHON aTTECTallUU.

[TomerneHust a1 CaMOCTOSTENIbHONW PaOOThI, OCHAIIEHHBIE KOMIBIOTEPHON TEXHUKOW U
JOCTYTIOM K ceTh VIHTepHeT, B 3JIEKTPOHHYIO MH(OPMAIIMOHHO-00pa30BaTEIbHYIO Cpely U K
HH()OPMAITMOHHBIM CIIPABOYHBIM CHCTEMaM.


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/

15. Uudopmanus o pa3padoTunkax

KarenoB Anyap MarkaHoBuu, KaHIuaaT (U3MKO-MAaTEeMaTHUECKUX HayK, Kadeapa
MPUKIATHON aspoMexaHuku DU3NKO-TeXHUUECKOro (aKynbTeTa, T0IECHT.
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