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1. leab ¥ nIaHUpPYyeMble Pe3yJabTAaThl 0CBOEHUS THCIUILIMHbI

[{enpr0 OCBOEHUS TUCIUTIIAHBI SBJISETCS (DOPMUPOBAHHE CICTYIONTNX KOMIICTCHITUI:

OIIK-1 CnocoGeH caMOCTOATENBHO MNpUOOpeTaTh, pa3BUBaTb U NPHUMEHSTH
MaTeMaTU4YeCKHe, E€CTECTBEHHOHAYYHbBIC, COIMATIbHO-3KOHOMHUYECKHE W MPO¢hecCHOHATHHBIC
3HAHUS JJIA PEIICHHs] HECTAHIAPTHBIX 3a/1ay, B TOM YKCJIe B HOBOM WMJIM HE3HAKOMOM cpefie U B
MEXIUCITUTIIMHAPHOM KOHTEKCTE.

OIIK-6 CriocobeH pa3pabaThiBaTh W MCIOJB30BAaTh HOBBIC MOIAXOABI U METOJBI pacdera
00BEKTOB PAKETHO-KOCMHYECKOW TEXHHKH C y4E€TOM a’pOAMHAMHUYECKUX W OaNTMCTUYECKHX
napameTpoB.

Pe3ynbraramMu OCBOCHUS AUCITUIUIMHBI SBIISIOTCS CISAYIONINE WHIUKATOPHI TOCTHKCHUS
KOMIICTCHITUI:

HMOIIK 1.1 3HaTh OCHOBHEIC ITOJIOKSCHHS MaTEMAaTHKH, €CTECTBEHHBIX M COIUAILHO-
HKOHOMHUYECKUX HAYK

HNOIIK 1.2 VYmerp pa3BuBaTh NOJYYEHHbIC 3HAHUS WU TMPUMEHATH WX IS PELICHUS
HECTaHJAPTHBIX 3a]1a4.

HOIIK 1.3 Bnagets ciocobaMu aganTaiyy K paboTe B HOBOU Cpejie.

NOIIK 6.1 3nath nepeaoBbie METObI pacyeTa 00BEKTOB PAKETHO-KOCMHUYECKONW TEXHUKU
C YYETOM a’pOAMHAMUYECKHUX U OATUCTUYECKUX TTapaMeTPOB

NOIIK 6.2 YmMeTs pa3pabaThiBaTh ¥ HCIOIH30BATh HOBBIE MOIXOBI U METOJbI pacyera
00BEKTOB PAKETHO-KOCMHYECKOW TEXHHUKH C y4E€TOM a’pOAMHAMHUYECKUX W Oa/NTMCTUUECKHX
napameTpoB

HOIIK 6.3 Bnaners HaBbIKaMU aHAM3a BIUSHUS a9POIMHAMUYECKUX U OITUCTHICCKUX
MapaMeTpoB Ha XapaKTEPUCTHKU OOHEKTOB PAKETHO-KOCMUYECKON TEXHUKHU

2. 3aga4uy ocBOEHHS JUCIUILINHLI

— OCBOUTb MAKETHI MPUKIIATHBIX IIPOTPAMM C OTKPBITBIM HCXOAHBIM Koj0oM B OC Linux.

— HayuuThcst BBIONHATH TIOCTPOCHUE TBEPAOTEIBHBIX MOJIENeH B makere Salome.

— Hay4uThCst BBHITOTHSTH IOCTPOSHHUE PACUSTHOM CETKHU B makeTe Salome.

— HayuuThbCsl BBINOJHATE NOCTPOCHHME PACUETHOW CETKHM C HUCIOJb30BAHUEM YTHUIIMT
blockMesh u snappyHexMesh B makere OpenFOAM.

— Hayuutbcsi mpumeHsaTh yTwiauThl u pemartenn nakera OpenFOAM mis pemenus
IPUKJIAIHBIX 3a]a4.

— Hayuutbcst  oOpabaTbiBaTh M BHM3YalIM3MpOBaTh  pe3yibTaTbl  pacueToB ¢
UCIIONIb30BaHUEM Takera ParaView.

3. MecTo AMCUMIIMHBI B CTPYKTYpe 00pa30BaTeIbHON MPOrpaMMbl

Juciunnuaa oTHOCUTCS K biioky 1 «/lucuurminabl (MOTyIn)».

JlMcUUIUIMHA OTHOCUTCA K 00513aTeIbHOM YacTH 00pa30BaTeIbHON MPOTrPaMMBl.

4. Cemectp(bl) ocBOeHHs U popMa(bl) MPOMEKYTOUHOI ATTECTANMH MO TUCIHIJINHE

[TepBrlii ceMecTp, 3a4€T C OLIEHKOU

5. Bxoanble TpeOGOBaHUs 111 OCBOEHUsI AU CHUTIIMHBI

I[J'DI YCHGLHHOFO OCBOCHUA NUCIHUIIIINHBI Tp66yIOTC$I KOMIICTCHIIUU, C(bOpMI/IpOBaHHBIe B
X0JIe OCBOEHUS 00Pa30BATEIBHBIX POTPaMM MPEIISCTBYIOIIETO YPOBHS 00pa30BaHUs.

6. SI3bIK peasu3anun

Pycckuii



7. O0beM TUCHUIIIAHBI

OO6m1ast TpyI0EMKOCTh TUCIMIUIMHBI COCTABIISIET 4 3.€., 144 4acoB, U3 KOTOPBIX:
-JIeKIHn: 24 4.

-IIPaKTUYECKUE 3aHATHS: 24 4.

O0BeM caMoCTOSTENbHOM pabOTHI CTyIEHTa ONpEAEIIeH YUeOHbBIM IIIIAHOM.

8. Coaep:xkaHue TUCHUILINHBI, CTPYKTYPHPOBAHHOE 110 TEMaM

Tema 1. Hactpolika okpyxeHus
3HAKOMCTBO ¢ KOMaHIHOW cTpokoi LinuX. Ycranoska makeroB OpenFOAM, Salome u
ParaView.

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

Tema 3. Salome Mesh
3nakomMcTBO ¢ Moxayimem Mesh makera Salome. M3ydeHne WHCTPYMEHTOB ISt
MOCTPOCHUS PACUCTHBIX CCTOK — I'CKCA3APAJIbHBIX U TCTPA3APAJIbHBIX.

Tema 4. icoFoam OpenFOAM
3HaKOMCTBO cO cTpykTypoi makera OpenFOAM. 3anycku TecToBbIX 3ama4. [locTpoeHue
pacdetHOM obnactu B Salome u ee umnoprupoBanue B keiic 3agaun OpenFOAM.

Tema 5. damBreak OpenFOAM u Salome

Hanwucanue ckpunra Python mis aBToMaTn3upoBaHHOTO CO3MaHMS pacUeTHON 00JaCcTH U
cetku B Salome. MccnenoBanue Ha CETOYHYIO CXOAMMOCTh 3aJlaud, Ha MpUMepe ABYX (pa3HOU
3a/1auu — MmajieHue cronbda Bojwl. Pacmapamienuanue 3agaun 8 OpenFOAM.

Tema 6. hopper OpenFOAM
JlarpanskeB TpaeKTOpPHBIN ITOAXO0. Perienue 3a1aun ecoO4YHbIX 4acoB C UCIIOJIb30BAHUEM

Salome u OpenFOAM.

Tema 7. blockMesh OpenFOAM noposxka Kapmana
N3zyyenune yrunutel blockMesh. Pemenne 3anaun Buxpesoii nopoxku Kapmana.

Tema 8. rhoPimpleFoam OpenFOAM cormwio u cTpys
[Ipumep pemeHuss 3agayv ra3oBOM IMHAMUKH, TEUYEHUE ra3a B COIUIE U CTPye B
O0CECUMMETPUYHON ITOCTAHOBKE.

Tema 9. motorBike OpenFOAM simpleFoam
Wzyuenne yrunutel SnappyHexMesh. Ilpumep perirenust TpexMepHOi 3a1aun 00TeKaHUs
MOTOLUKIIUCTA.

Tema 10. snappyHexMesh OpenFOAM
[Mpumenenre yTuauTel SnappyHexMesh s aBTOMAaTH3MPOBAHHOW — MMOCTPOUKE
reKcadIpaIbHOM PACUETHOM CETKH IS TPOM3BOJIBHBIX TBEpbIX Tel. Hamucanue bash ckpunros.

9. Tekymumii KOHTPOJIb MO TUCUHUIIJIMHE

Texkymuii KOHTpOJb MO AUCIUIUIMHE MPOBOJUTCS IMYTEM KOHTPOJIS IMOCEHIaeMOCTH,
BBIMIOJTHEHUS] JTOMAIIHUX 3alaHuil, U (uxcupyercs B (HopMe KOHTPOJIHHOW TOYKH HE MEHee
OJIHOTO pa3a B CEMECTP.



OneHouHble MaTepuaiabl TEKYILIETO KOHTpoJd pa3MeunieHsl Ha caite TI'Y B pasgene
«Mudpopmarmst 06 o6pasoBaTenbHOM Iporpamme» - https://www.tsu.ru/sveden/education/eduop/.

10. Iops/10k NpoBeeHUs] U KPUTEPUH OLeHUBAHUS MPOMEKYTOYHOM aTTeCTAUM

3a4eT ¢ OIEHKOW B MEPBOM CEMECTpe MPOBOAUTCA B BUIe Tecta. Tect comepxut 10
BOIIPOCOB.

OrneHoyHble MaTepHalbl ISl TPOBEACHUS MPOMEKYTOUHON aTTeCTallMi pa3MeIIeHbl Ha
caiire TI'Y B pasmene «Mudopmanus o0  oOpa3oBarenbHOMl  mporpamme» -
https://www.tsu.ru/sveden/education/eduop/.

11. YyeOHO-MeTOOAMYECKOE 00ecIIeUeHue

a) DJIEKTPOHHBIH y4eOHBIN KypC IO AMCIHUILUIMHE B 3JIEKTPOHHOM yHHBepcuTeTe «iDO» -
https://Ims.tsu.ru/course/view.php?id=32737

0) OtleHOUHBIE MaTepHalbl TEKYIIETO KOHTPOJIS M IMPOMEKYTOYHOW AaTTECTAllUU TI0
JUCLIAIIIIMHE.

12. Ilepeyenn yueOHoIi JuTEepaTypbl U pecypcoB cetu UHTepHeT

a) OCHOBHasl JIUTEpaTypa:

— 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.

—Ilantakap C. YwucieHHBbIE METONBI PEHICHUS 3adad TEIIOOOMEHA MW JIHWHAMHUKH
XKHUIKOCTH : iep. ¢ aurd. / C. ITantakap. — M.: Dueproaromusnart, 1984. — 152 c.

— Jlovinstackui JI. I'. MexaHuka »KUAKOCTH U Ta3a : y4eb. s By30B : 7-€ u3f., ucmop. / JI.
I'. Jlotiusackwmii. — M.: Ipoda, 2003. — 840 c.

— Ab6pamosuu I'. H. Ilpuknagnas razoBas guHaMuKa : B 2 4. : yueO. PYKOBOJICTBO IJist
BTY30B : 5-€. u3[., nepepad. u gom. / I'. H. Abpamosuu. — M.: Hayka. I'n. pen. ¢us.-mat. aur.,
1991. -4.1-600 c.

— Crpayctpyn b. S3bik nporpammupoBanus Cu++ : Hayunoe usganue / b. Ctpaycrpyn ;
nep. ¢ auri.: M. I'. [Turonkun, B. A. Anunkuii. - M. : Paguo u cBs3e, 1991. - 348 c.

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

— Kypstunit I'. Onepaunonnas cuctema Linux. Kypc nekumii. YueOnoe mocobue / I
Kypsunii, K. Macnunackuii. - M: JIMK TIlpecc, 2016. - 510 c.

0) IOTIOJTHUTEIbHAS JTUTEPATYpA:

— Jlanpay JLJ., 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 Pa3HOCTEH M KOHEYHBIX OOBEMOB JJIsI PELICHHUS
3amay MareMmaruueckon ¢usmku : ydeb. mocoome / B. M. Komensa, [I. B. UYwumpkor. —
Hosocubupck: HI'Y Mex.-mar. ¢ak., 2013. - 86 c.

—CmupaoB E. M. Merog KOHEUHBIX OOBEMOB B TMPUJIOKCHHIX K 3aJadaM
TUAPOTA30MHAMHUKHI U TETNIOOOMEeHa B 00nacTsax cinoxHoi reomerpun / E. M. Cmupnos, 1. K.
3aiineB // Hayuno-texandeckue BemomocTH. — 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 npeaucia. M. JI. Canpaukosa, FO.
B. CanpnukoBoii. - M. : OHUTU, KomnsroTtep, 1994. - 236 c.


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

—Ilerepcen P. Dumuknonenus Linux : [PykoBoactBo : Ilep. ¢ amrm. | / Puyapng
[Terepcen. - 4-e u3x. - CII6. 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 cetn MIHTepHeT:

— Odunuanshsrii caiit The OpenFOAM Foundation - http://openfoam.org
— Odunuanshsrii caiitr The OpenFOAM Foundation - http://openfoam.com
— Odunumaneherii caiit ParaView - https://www.paraview.org/

— Odunuansueiii caiir Salome - https://www.salome-platform.org/

— O¢dunumanshsriii caiit OC Ubuntu - https://ubuntu.com/

— He odunmansuas crpanuna Wiki OpenFOAM - https://openfoamwiki.net/
— I'pynma OpenFOAM B BK - https://vk.com/openfoam

— Ownnaiin cepsuc mo CFD - https://www.cfd-online.com/

13. llepeuenb HHPOPMALUOHHBIX TEXHOJIOT Ui

a) JIMIIEH3NOHHOE U CBOOOJIHO PACTIPOCTPAHIEMOE MPOTPAMMHOE 00ECTICUCHHE:
— OC Linux Ubuntu;

— OpenFOAM;

— ParaView;

— Salome;

— GnuPlot;

— MyOJIMYHO AOCTYIHBIE 00JIauHbIe TexHomoruu (Sourceforge).

0) nH(hOPMAIIMOHHBIE CIIPABOYHBIE CHUCTEMBI:

— DIEeKTPOHHBIN KaTajor Hayuanoit OnoOIMoTEKH Ty -
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DneKkTpoHHas OoubmoTeka (pertozuTopHin) Ty -

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlans — http://e.lanbook.com/
— OBC Koncynbrant cryaenra — http://www.studentlibrary.ru/
— O6pazoBatenbHas miardopma FOpaiit — https://urait.ru/
— OBC ZNANIUM.com — https://znanium.com/
— OBC IPRbooks - http://www.iprbookshop.ru/

14. MaTtepuajibHO-TEXHHYECKOe o0ecredeHue

Aynutopun 1 IPOBEIEHUS 3aHATUH JICKIIMOHHOTO TUIIA.

Aynutopun Uil TPOBEACHUS 3aHATHIL CEMMHApPCKOTO THUIMA, WHAUBUAYAIbHBIX M
IPYIIOBBIX KOHCYJIBTALMM, TEKYIIETO KOHTPOJIS U IPOMEKYTOYHON aTTECTALINH.

[TomerieHust U1 CaMOCTOSITENIFHONW pabOTHI, OCHAIIEHHBIE KOMIBIOTEPHOW TEXHUKOW U
JOCTYNOM K cetu MHTepHeT, B 3JIEKTPOHHYIO HMH(OPMAIMOHHO-00pa30BaTeIbHYIO CpEy U K
UH(OPMALIMOHHBIM CIIPABOYHBIM CHCTEMaM.

15. Unudopmanusi o pa3padboTunkax

KarenoB Amnyap MarxkaHoBuu, KaHIuaaT (HU3MKO-MaTeMaTHUYECKUX HayK, Kadeapa
MPUKIAIHON aspoMexaHuku DU3NKO-TeXHHUECKOro (aKyIbTeTa, TOIeHT.
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