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1. ]_Ie.]'lb U IINIAHUPYEMBIE PE3YJIbTATbI OCBOCHUS NUCIHUITIJIUHDBI

Lenbto OCBOEHMS TUCIMIUIMHEI ABISIETCS (POPMHUPOBAHUE CIIEAYIOIINUX KOMIETECHIIUI:

OIIK-3 CrmocobeH WCHONB30BaTh BBIYMCIUTENBHBIE METOIBI M aJalTHPOBATh
CYLIECTBYIOIIME TMPOTrpaMMHBIE TPOMYKTHl JUIS  pemieHus 3amad  npodecCHOHATBHON
JEATeIbHOCTH.

PesynbraTamMu 0CBOCHHMSI TUCIMILINHBI SBISIOTCS CICAYIONINE HHIUKATOPHI JOCTHKEHUS
KOMIIETECHIIUH:

POOIIK-3.1 3naer cTaHzapTHble M OpUTHMHAIbHBIE MPOrPAMMHBIE IPOAYKTHI,
COBPEMEHHBIE BBIUMCIUTEILHBIC METO/IBI

POOIIK-3.2 VYmeer paboraTh C pa3IMYHBIMH HPOTPAMMHBIMH  TPOJYKTaMH,
UCTOJB3yeMbIMH B MpOQEeCCHOHATBHOW  oOsnacte, dS((GEKTUBHO  HCHOJB30BATH  UX
(GYHKIMOHATBHOCTh 11 OOpaOOTKM JaHHBIX, MOJEIMPOBAHUS, aHAIW3a ¥ BHU3YAIH3AIlUH
nH(pOpMallUd TPU HEOOXOJUMOCTH aJanTHpPys UX JUId pEuleHHs 3agad NpogecCHOHaIbHOU
JeSATeTbHOCTH

2. 33}13‘1“ OCBOCHUSA NUCHUIIJINHBI

— OcBouth 001KEe BO3MOXKHOCTH COBpeMEHHbIX CAE-cucteM NpUMEHUTENBHO K
MEXaHMKE >KUJIKOCTH U rasa,

— OCBOUTH TEOPETHUYECKUE OCHOBBI MEXAHUKH KUJKOCTH U ra3a M aJrOPUTMOB PadOTHI
CAE-cucrewm;

— OcBoutb 3¢ (eKkTHBHBIE TPUEMBI pabOThI ¢ TporpaMMHbIM kKoMiiekcom ANSY'S CFX.

3. MecTo THCHMIJIMHBI B CTPYKTYpe 00pa30BaTeIbHOI MPOrpaMMbl

Jucturnnuna otHOCUTCS K bioky 1 «Jlucuumimnab! (MOTym)».
JlucrunauHa OTHOCHTCS K dYacTH 00pa3oBaTelbHOM MporpamMmbl, (HOpMHpyeMOit
Y4aCTHUKaMH 00pa30BaTENIbHBIX OTHOIICHHH, SIBISIETCS 00s13aTEIbHOM 71 H3yUeHUSI.

4. Cemectp(bl) ocBoeHusi U GopMa(bl) MPOMEKYTOUHOI aTTeCTALMHU MO JUCIUIIMHE

Bropoii cemecTp, sK3aMeH

5. BxogHble TpeOoBaHMsl 1JI51 OCBOEHHSI THCUHILIUHBI

JUis  yCHEemIHOrO OCBOEHHUS AMCHUIUIMHBI TpeOYIoTCs pe3ysbTaThl OO0y4YeHHsS IO
CJIEYIOIIUM JAUCLUIIIMHAM: OCHOBBI CUCTEMHOT'O aHajIN3a U MOJEIHUPOBAHUE TEXHOJIOTHYECKUX
MIPOLIECCOB, aKTyallbHbIE 33]Ja4d COBPEMEHHOW XUMUU, OCHOBBI MPOCKTUPOBAHUS XUMHUECKUX U
He(TEXMMHUYECKUX MPOU3BOJICTB.

6. SI3bIK peasuzanmun

Pycckuii

7. O0beM TUCHHUILINHBI

OO61as TpyA0eMKOCTh AUCHHUIUINHBI cocTaBiseT 3 3.¢., 108 yacoB, U3 KOTOPBIX:
-nexuuu: 16 4.
-IpaKTHYeCcKue 3aHATus: 16 u.
B TOM YHCJIE TPaKTHYeCKas MOAr0TOBKa: 16 .
O06beM caMOCTOSTENBHON PabOTHI CTYACHTA ONpeeNieH Y4eOHBIM TIIaHOM.

8. Conep:xaHue IUCUUILINHBI, CTPYKTYPHPOBAHHOE M0 TeMaM

Tema 1. OCHOBBI MEXaHUKH XKUIKOCTH U Ta3a (MXKI):
OCHOBHbIE ypaBHEHHUs JBW)KEHHUS JKMJKOCTH M Ta3a, TPAHUYHBIE YCJIOBHSL.
dopmMyTUpoBaHWE OCHOBHBIX ypaBHEHUH JBIDKEHUS >KUIKOCTH W ra3a B oOIIeM BHJE B clydae



JJAMHUHAapHOIo " Typ6yHeHTHOFO TeueHUsI. TUIbl T'paHUYHBIX YCJIOBI/Iﬁ U UX MaTeMaTudceckKas
peanuzanus

Tema 2. Meron KOHEUHBIX 00BEMOB TpuMeHHTEIbHO K MK
OcCHOBHBIE IIOJIOKEHUS, HEOOXOAMMBIE ISl AUCKPETH3alUU HCXOAHBIX YPAaBHEHUM.
[IpeobpazoBanue ypaBHCHHIA.

Tema 3. OcHOBBI MOCTpOEHHUS pacueTHbIX ceTok it 3amady MK ¢ ucnonbp3oBanuem
o6onoukn ANSYS Workbench.

OC0OEHHOCTH TOCTPOCHHUS PACUYETHBIX CETOK MPUMEHHUTENbHO K 3amadam  MOXKT'.
Omnucanue uHTepdeiica mporpammHoro moxyiss Mesh B mporpammuoM komiuiekce ANSYS
Workbench.

Tewma 4. Onucanue nporpammuoro komruiekca ANSYS CFX.

OnucaHne MHTEPAKTUBHOTO pekrMa paboThl. OCHOBHBIE CTaJMM pELICHHS 3aJauu.
[TonroroBka momenu k pemeHuto 3anaud. Co3gaHue pacueTHOro jomMeHa. Ilpunoskenue
rpaHu4HbBIX ycioBuil. [loctnpornieccopras o0padoTka. Pemenne yueOHbIX 3aa4.

Tema 5. MoaennpoBaHre HECKUMAEMBIX B3KUX TEUEHUN B JAMUHAPHOM MTOCTAHOBKE.

Oco0eHHOCTH TOCTPOEHUSI MOJENU JJIi HEC)KMMAEMbIX T€UeHHUH. ['paHUuHBIE YCIOBHSL.
Y4yer nOMOMHUTENBHBIX 3G (EKTOB, BO3HUKAOIIUX B HEC)KMMaeMOl >KMIKOCTH. Pemenue
y4eOHBIX 3aj1au.

Tema 6. MoaennpoBaHre C)KUMAEMbIX BA3KUX TEUEHUI B JAMUHAPHOU IMOCTAaHOBKE
OcoOEHHOCTH TIOCTPOSHUS MOJCIH JUIsi CKUMaeMblX TeueHud. Jlo3ByKOoBbIE U
CBEpX3BYKOBBIC TeueHUs1. OOpa3oBaHue yIapHbIX BOJH. Pemenne yueOHbIX 3a1a4.

Tema 7. Ilpaktudeckas paboTa — penieHue MPAKTHIECKUX 3a7ad, CPAaBHEHUE PEIICHUS C
AQHAIUTUYECKUM WJIN MOJTyYEHHBIM UHBIM CTIOCOOOM:

— OOTekaHue MIaCTUHBI TOTOKOM HEC)KMMAEeMOM JKUIKOCTH

— Tedenue B TpyOe

— Teuenue ¢ BHE3aHBIM pacUIUPEHUEM/ CKATHEM

MonenupoBanue mnpoiecca ABMKEHUS KUAKOCTH B 3asBJICHHBIX YCIOBHUSX, MPOBEpKa
CXOAMMOCTH W TOYHOCTH pEILICHUS, CpPaBHEHHE pEe3yJIbTaTOB pacueTa C HHKCHEPHBIMH H
AKCIEPUMEHTAJIbHBIMU PE3yJIbTaTaMU

Tema 8. OcHOBBI MexXaHUKH KUIKOCTH U Ta3a (MXKI):
OCHOBHbIE ypaBHEHMsS JIBJKCHHMS JKMJIKOCTM W Tras3a, TpaHUYHbIE YCIOBUS
MPUMEHHUTENBHO K TypOYJIECHTHBIM TEUCHUSM U TEIJIOOOMEHY .

Tema 9. OCHOBBI MOACTUPOBAHKE TEIUIOOOMEHA B )KUIAKOCTH U rase.
Bunet  TeruooOmena. Iloctpoenune mopenu. 3ajaHue  TPaHUYHBIX — YCIIOBHIA.
Pamuanuonnsiii TernoooMeHn. KonBekTuBHBIN TeriooOMeH. Pemenne yueOHoM 3a1aun.

Tema 10. OcHOBBI MOIETMPOBAHHUS TYPOYJICHTHBIX TEUCHUH.

dusnueckue MpUYMHbI BOSHUKHOBEHUS TypOyJIeHTHOCTH. MaremaTHueckue ypaBHEHUS,
onuceiBarone 3PQPekTsl TypOyJeHTHOCTH. Mojenu TypOyJeHTHOCTH, TNpUMEHsSEMble B
pacuerax JBUKEHUS )KUJIKOCTH U rasa.

Tema 11. HpaKTI/I‘-ICCKaSI pa60Ta — PCIICHUEC MMPAKTUYCCKUX 3a/1da4, CPABHCHHUEC PCIICHUS C
AHAIIMTUYCCKUM HJIU MMOJTYYCHHBIM WHBIM CIIOCOOOM:
— Pemenue 3amau TEII0O0OMEHA B I[BPI)Kyn.ICfICSI )KI/II[KOCTI/I/ ra3c



— Pemenue 3a1a4 €CTECTBEHHON KOHBEKIIMU
— MopnenupoBanue TypOyJIEHTHBIX TE€YEHUH B KaHalaX pa3in4yHOil (opMbl, cpaBHEHHE
peuIeHus ¢ HHKEHEPHBIMA METOIUKAMU

9. Tekymuii KOHTPOJIb N0 TUCHHUILINHE

Texkymuil KOHTPOJIb IO JUCLUUILIMHE IPOBOJUTCS ITyT€M KOHTPOJSA IOCEHAeMOCTH
JIGKIII/Iﬁ U TPaAKTUYCCKUX 3aHHTI/II>'I, IMPOBCACHUA 3aHSATUIL C npe3cHTauuAMn CTYACHTOB 110
WHIMBHIYaIbHOMY 33/IaHUI0 B (UKCUpyeTcs B (hopMe KOHTPOJIBHOW TOYKH HE MEHEE OJHOTO
paza B ceMecTp.

OueHouHbIE MaTepUalibl TEKYIIEro KOHTPOJIS pa3menieHsl Ha caiite TI'Y B pasznene
«Mupopmarust 06 oOpazoBatenpHON porpamMmey - https://www.tsu.ru/sveden/education/eduop/.

10. HOpﬂ}IOK NMPOBCACHUA U KPUTEPUH OLICHUBAHUS HpOMe)l(yTO‘IHOﬁ aTrrecranmumn

DK3aMeH BO BTOPOM CEMECTpe IMPOBOAMUTCS B YCTHOM Qopme 1o Ouieram.
DK3aMeHaIMOHHBIM OMJIET COCTOUT U3 ABYX BOIpocoB. IIpogomkurenbHOCTh 3k3ameHa 1,5 yaca.

OHGHOLIHI)IG MaTCpuaibl IJIA TPOBCACHUSA HpOMe)I(YTOHHOﬁ arTeéCTal pasMCIICHbl Ha
cante TI'Y B pasmene «Mudopmamus 00  oOpazoBarenbHONW  mporpamme» -
https://www.tsu.ru/sveden/education/eduop/.

11. YueOHO-MeTOaUYECKOE 00ecIeYeHne

a) DIEKTPOHHBIN yU4eOHBIN Kype M0 JUCHUILUIUHE B CpeJie dJAEKTPOHHOTO 00yuenus iDO

- https://Ims.tsu.ru/enrol/index.php?id=36101

0) OLleHOUHbIE MaTepHalibl TEKYLIEro KOHTPOJISI M MPOMEXKYTOYHOW aTTeCTallMy I10
JTUCLUILTUHE.

12. Ilepeuyennb yueOHOiIi JJuTEepaTypsl 1 pecypcoB cetu UHTepHeT

a) OCHOBHas JIUTEpaTypa:

— @neruep K. Beruncnurensupie MeTOBI B TMHamMuke xujakoctu T.1. — M.MUP, 1991. -
502c.

— @neruep K. Beruncnurenbubie METOIBI B IMHamMuKe xujakoctu T.2. — M.MUP, 1991. -
552c¢.

— Jlonimsackui JI.I'. Mexannka sxuakocTd ¥ raza. — M., 1950. — 640 c.

— 3enkesuu O. Fluid dynamics Theory, Computation, and Numerical Simulation. / ITep. ¢
anriI. — M.: Mup, 1975. — 536 c.

— Mac Cormack R.W. The effect of viscosity in hypervelosity im—pact cratering. AIAA
Paper, 1969, No 69-354

— Toncteix AWM. KommakTHbIe pPa3HOCTHBIE CXEMbl M HMX NPUMEHEHHE B 3aJayax
asporuapoarnHamuku. M.: Hayka, 1990. 230c

— Brown B.P., Argrow B.M. Two-dimensional shock tube flow for dense gases // J. Fluid
Mech., 1997, vol. 349, pp. 95-115

— Jlanmay JI.JI., JIudpmmn, E.M., I'napoagunamuka. M. ®usmariaut, 2001, 731c.

— H.K., Malalasekera W. An introduction to computational fluid dynamics. The finite
volume method. Longman Scientific & Technical. Essex, England. 1995. 257pp.

— ANSYS Advantage. Nell Duepretnueckoe mammHoctpoenue. U3n-so: 3A0 «EMT Py»
2009, 47c.

— ANSYS Advantage. Ne 8 Aspokocmuueckas otpacib. M3a-so: 3A0 «EMT Py» 2008,
47c.

0) MOMOJHUTENbHAS IUTEpaTypa:



— Kpacnosckuit E.E. Pemenne npukiagHbiX 3a7ad TEPMOMEXAaHUKH C IPUMEHEHHEM
nporpaMmMHoro komiuiekca ANSYS MI'TY um. H.O. baymana, 2008, 88c.

B) pecypcsl cetd MHTepHer:

— http://elibrary.ru

— https://login.webofknowledge.com/

— O6mepoccuiickass  Cerp  Koncynprantllnmtoc CnpaBouynass mpaBoBas —CHUCTEMA.
http://www.consultant.ru

13. llepeyens UHGOPMAIMOHHBIX TEXHOJIOT M

a) JIMIICH3MOHHOE U CBOOOJIHO PACTIPOCTPAHIEMOE MMPOTPAMMHOE 00€CTICUeCHUE:

— Microsoft Office Standart 2013 Russian: makeT mporpamMm. BrirodaeT mpuiIoKeHHs
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);

— MPOTPaMMHBIN KOMIUTEKC BhrauciutensHoi ruaponquHaMmuka ANSY'S CFX;

— yOIMYHO NOCTymHBIe 0baunbie TexHonorun (Google Docs, SAuaexc auck u T.11.).

0) UH(POPMAIIMOHHBIE CIIPABOYHBIE CUCTEMBI:

— DIIEKTPOHHBIN KaTaJjor Hayunoi O6ubnIMoTeKN Ty —
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DeKTpoHHas 6ubnuoreka (peno3uTopuii) Ty -

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlans — http://e.lanbook.com/
— OBC Koncynbsrant crynenra — http://www.studentlibrary.ru/
— O6pasoBarenpHas miatgopma FOpaiit — https://urait.ru/
— OBC ZNANIUM.com — https://znanium.com/
— 3BC IPRbooks — http://www.iprbookshop.ru/

14. MaTepuajJibHO-TeXHHYECKOe 0O0ecneueHue

AyauTopuu 11t TPOBEICHUS 3aHATHI JIEKIIMOHHOTO THIIA.

AynuTopust ISl BBIIIOJHEHUS MPAKTHYECKUX 3aHATHM, OCHAICHHAS MYJIbTHMEIHAHBIM
000pyI0BaHUEM JUIS JEMOHCTPAI[MK TPE3CHTAIMMH, CIal0B W KOMITBIOTEPHON aHMMAIWH, a
TaKXKe IMEPCOHATLHBIMH KOMIIBIOTEpaMH C ycTaHOBICHHBIM maketom MS Office (MS Word,
MS Excel, MS Visi0), mporpaMMHBIM KOMILIEKCOM BBIYUCIUTEIbHON ruapoauHaMukn ANSYS
CFX 1 10CTymoM B HHTEPHET VTS BBIIOJHEHHS TIPAKTHYECKUX 3a[aHHU .

ITomernieHust Ui CaMOCTOSTENBLHON pabOThI, OCHAICHHBIE KOMIBIOTEPHOM TEXHUKOW M
JOCTYIIOM K ceTd VIHTEepHET, B 3JEKTPOHHYIO MH(pOPMAIMOHHO-00pa30BaTeIbHYI0 Cpeay M K
UH(OPMAIIMOHHBIM CIIPABOYHBIM CHCTEMAM.

15. Mudopmanusi o pa3padoTunkax

byros Brnagumup ['puropseBud, n-p. ¢us-maT. HayK, CT. HAy4H. COTp., 3aB. OTAEIOM
HUUIIMM TT'Y;

Cononenko Bukrop AnexcanapoBud, kanj. ¢uz-mar. Hayk, 3aB 1a0. HUUTIMM TI'Y;

SAmyk Anexceil AnekcaHIpoBHY, KaHJI. (U3-MaT. HaykK, CT. HayuyH. cotp. HUUIIMM
TIy.
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