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1. lesab u n1aHUpyeMble Pe3yJbTAThl 0CBOCHHS IMCIHIJIHHBI

[{enpro OCBOEHUS TUCIUTLINHBI SBISETCS (OPMUPOBAHUE CISAYIOMINX KOMITCTSHITUH:

OIIK-2 Crocoben pa3pabarbiBaTh W TNPUMEHITh HOBBIE METOJbIl MAaTEMaTHYECKOTO
MOJICJIMPOBAHUS B HAYYHO-UCCIIE0BATEILCKON U ONBITHO-KOHCTPYKTOPCKOM A TEIHHOCTH.

OIIK-4 CriocobeH ucnoab30BaTh U C03/1aBaTh 3 PEKTUBHBIC TPOTPAMMHBIC CPEACTBA IS
pEIICHUS 3a]1a4 MEXaHUKHU.

Pesynbraramu 0CBOEHUS NUCHUIUIMHBI ABJISIOTCS CIAEAYIOIINE WHIUKATOPBI JOCTHKEHUS
KOMIIETEHLIH:

HNOIIK 2.1 Ananu3upyeT MareMaTHYeCKHUE MOJCIM Il pPElIeHUs 3aJad B Hay4HO-
HCCIIEN0BATEIBCKOU U OIIBITHO-KOHCTPYKTOPCKOM €ATEIBHOCTH.

HOIIK 2.2 [IpumeHsieT BO3MOXKHOCTH MAaKETOB MAaTEMAaTUUYECKUX BBIUMCICHUHN IS 3a/1a4
MEXaHUKH M MaTEeMaTHYeCKOTO MOJCIIMPOBAHMS M OOOCHOBAHHO BBIOMPAET CPENICTBA ITHX
MAKEeTOB JIJISl PELLICHHUS IOCTABJICHHOM 3aa4H.

HOIIK 2.3 [Tpumensier pa3HOOOpa3HbIi MaTEeMaTUYECKUM anmapar Ha OCHOBE COUYETAHUS
pa3IMYHBIX METOJOB JUIsl ONMUCAHMS U aHalM3a (PU3MYECKUX M MaTeMaTHYeCKHX MOJeNel B
MIPOIIECCE HAYYHO-UCCIIE0BATEIILCKOM U OMBITHO-KOHCTPYKTOPCKOM JACSITEIBHOCTH.

NOIIK 4.3 Ncnonp3yeT pa3iuyHble MAKEThl IPOrPAMMHBIX KOMIIJIEKCOB BEIUUCIUTEIbHON
MEXaHUKH, B TOM YHUCJIE JIJIsl IPOBEICHUS BBIYUCIUTEIBHBIX IKCIIEPUMEHTOB.

2. 3aga4uy 0CBOCHHS JUCIHUILINHDI

— 3HaHUE OCHOBHBIX 3TANOB YUCIECHHOIO MOJEIMPOBAHUS 33]a4 MEXAHUKH >KUJIKOCTH U
ra3a C HCIOJIb30BAHMEM COBPEMEHHBIX IAKETOB BBIYMCIUTEIBHON TMAPOMEXAHUKH, a TaKKe
OCHOBHbIE MaTeMaTUYECKHE MOJEIH KUJIKUX cpel, ucrosb3yeMble B nakere ANSYS FLUENT.

- YMeHue co3/1aBaTh I€OMETPUIO MTPOU3BOJIBHOM pacuyeTHOW 00JacTH, CTPOUTh CETKHU B
ATHX 00JIACTAX U OLIEHUBATH UX KaYE€CTBO, BHIOMPATh MATEMAaTHYECKYIO MOJICIb PEIICHHS 3a]auu
0 TEYCHHH >KUJKOCTH WJIM rasa u 3aaaBath e€ mapametpsl B makete ANSYS FLUENT, BoiOupats
YUCJICHHBIM METOJ PpELICHUs 3aJadyd, yIpaBiATh IporeccoM pacdera B makere FLUENT,
aHaJIM3UpOBaTh W IIPEACTaBIIATH pe3ynbrarhl pacyeToB B makere FLUENT, a Ttaxke
AKCIIOPTUPOBATH PE3yJIbTAaThl B JIPyrHe MNpOrpaMMbl 0OpaOOTKH, HCIIOJIB30BATH IOTYYEHHbIE
3HaHUS B CBOEH MpOo(hecCHOHAIbHON AEATeIbHOCTH.

- Brnagenue crnocoGamu mocTpoeHUs ABYMEPHBIX M TPEXMEPHBIX 00JacTel B IMakere
GAMBIT, ciocobamu MOCTPOESHHMSI CETOK U OIIEHKOM uX kayecTBa B makere GAMBIT, naBbikamu
pelieHus Haubosiee paclpoCTPaHEHHBIX THUIIOB 33/7a4 MEXaHUKU >KUJIKOCTH U ra3a B IaKeTe
FLUENT, cnocobamu npencTaBieHus pe3yJbTaToB pacuéra.

— Hayuurtscst npumensts cpenctBa naketa ANSYS FLUENT st yuciieHHOTO perieHus
NPaKTUYECKHX 3a/1a4 MEXaHUKH KUJKOCTU U ra3a B Mpo(hecCHOHAIbHOM eI TeIbHOCTH.

3. MecTo AMCHUIIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl
Jucuummza otHocuTes K bioky 1 «/luciumimza (Momyan)».
JlucuumiuHa OTHOCUTCA K 00s13aTeNIbHOM YacTH 00pa3oBaTeIbHON IPOrpPaMMBI.

4. Cemectp(bl) ocBOeHHs U (popMa(bl) MPOMEKYTOUHON ATTECTANMH MO JUCHUILINHE

[IepBb1it cemecTp, 3K3aMeH

5. Bxoanblie Tpe0OBaHus 1J1s1 OCBOCHHS THCIUTIIMHbI

Jljig ycTienHoro OCBOCHUS JUCIHUILIUHBI TPEOYIOTCSl KOMIIETEHIIMH, chopMHpOBaHHBIE B
X0JIe OCBOEHHsI 00pa30BaTeIbHBIX IPOrpaMM IPEIIECTBYIOLIETO YPOBHS 00pa30BaHusl.

6. SI3bIK peaau3anun

Pycckuin



7. O0beM TUCHHUILINHBI

OO01mmas TpyA0eMKOCTh TUCIUIUTHHBI COCTaBIsIeT 5 3.¢., 180 yacoB, U3 KOTOPHIX:
-IIpakTHYECKUE 3aHsITHs: 64 4.
O0BeM caMOoCTOATENBHOM pabOTHI CTY/IEHTA ONPEACIICH yUeOHBIM IIAHOM.

8. Coaep:xkaHue TUCHUILINHBI, CTPYKTYPHPOBAHHOE 110 TEMaM

Tema 1. Beenenue.
Drarbl pemeHus 3a1ad ruApognHaMuKi. OCHOBHBIC XapaKTEPUCTHKN TEUYCHUHN YKUIKOCTH
U Tasa.

Tewma 2. MaTrematuueckoe MOACIUPOBAHUS TEUEHUN KUIKOCTH
OCHOBHBIE MAaTeMAaTHYECKUE TIOHATHSI, UCIOJIb3yeMble TPH MOJACIUPOBAHUU TCUCHHM
SKUIKOCTH.

Tewma 3. Cuctema ypaBHEHHI TUIPOIUHAMUKHI

Matematuueckue  MOJAENU  SKUIKOCTH, HCIOJb3yeMble TIPU  pPEUIeHHH  3ajad
rugpoauHaMuku. IlocTaHoBka 3amad THAPOAMHAMHUKHW: KIACChl 337ad W THIBI TPAHUYHBIX
YCJIOBUU.

Tema 4. OcHOBHBIE MOHATHSI YUCICHHOTO PEILIEHHs YPaBHEHUH MMIPOAMHAMUKI
MeTtoapl JUCKpeTH3aUu pacu€THOM 00siacTh U 0030p METO/I0B YMCIEHHOTO pEIIeHUS
YPaBHEHHUH I'MJIPOANHAMUKH.

Tema 5. 'eomerpuuecknii naker GAMBIT.
3nakoMcTBO C reomerpuueckuMm mnakeroMm GAMBIT. Iloctpoenune reomeTpuyeckux
o0wekToB B makete GAMBIT. Iloctpoenue u ananu3s cetok B makere GAMBIT.

Tema 6. 3rakomcTBO ¢ maketoM FLUENT.
Wnrepdeiic mnakera. Ilopspok pa®oTel. DTambl pemieHUs 3adad  BbIUYMCIMTEIBHOU
rugpoarHaMuku B makere FLUENT

Tema 7. PacueT HeCTallMOHAPHOTO TETIOBOTO IMOJIS B MIOKOSIIEHCS Cpee.
Pemenne HecTanmoHapHOM 3a/1a4M O PAaCPOCTPAHEHHUH TEIUIa B TBEPIOM TeJIe.

Tema 8. Monaeip BA3KOH HEC)KUMAEMON JKUIKOCTH.
Pemenne 3amaun 0 CTaqUMOHApHOM JIAMUHAPHOM TEUEHUM BS3KOM HECKUMaeMOM
JKAIKOCTH B KaHAJIE.

Tema 9. KoHBeKTHBHBIN TEIII000MEH IPU TEYEHUHU B KaHaJe.
3anaua TernaooOMeHa MpH JaMUHAPHOM T€YEHUHU HEC)KMMAEMOH JKUIKOCTH B KaHaJe.

Tema 10. Moaenu TypOyneHTHOTO TeueHus, ucnoibzyembie B makete FLUENT.
Pemenue 3amaun TypOyJE€HTHOTO TEYCHHS M TEINIOOOMEHAa HEC)KUMAEeMOW KUIKOCTH B
KaHale.

Tema 11. ConpsiKeHHbII KOHBEKTUBHBIN TETIJIOOOMEH.
[locranoBka 3ajmau. PemnieHue 3agaud O CONPSKEHHOM KOHBEKTUBHOM TEIUIOOOMEHE
HEC)KUMAEMOM KHUJIKOCTH B KPYTJIOH TpyoOe.

Tema 12. MoaenupoBaHue cBOOOTHO-KOHBEKTHBHBIX TCUCHHIA.
Mopenu TedeHHM TpU HAIWYUK CBOOOJHOW KOHBEKIMH. PemmeHne 3amad o cBOOOMHO-
KOHBEKTUBHOM TEUEHHH OT HATPETOr0 MCTOYHMKA B JIAMAHAPHOM U TYPOYJICHTHOM PEXKUME.



Tema 13. MoaenupoBaHue TpaHC- U CBEPX3BYKOBBIX TEUEHUH CKUMAEMOM KUJIKOCTH.
Mognens Tedenmid. PemeHne 3agadm 0 TpaHC3BYKOBOM TE€YeHMM B coruie JlaBaisd kak B
HEBS3KOM IMOCTAHOBKE, TaK U C Y4ETOM TYpOYJIEHTHOTO IOIPaHUYHOIO CJIOSI.

Tema 14. Pacuer TpeXMEpHBIX TEUEHUH.
Pemenue 3aaun o TpeXMEpHOM TEUEHUHU B TpyOe.

15. 3amaun cBEpX3BYKOBOTO OOTEKAHMS.
3amada CBEpX3BYKOBOTO OOTEKAaHMUs 3aTYIUICHHOTO TeJla BI3KUM IIOTOKOM Ta3a.

Tewma 16. BeimonHeHNe HHIUBUYaTbHOTO 3a/1aHUS.
[TocTaHOBKa WHAMBUIyaJbHOW 3aJadyd pacyeTa TEUYEHHUs 1O BBIOOPY CTYyJCHTA.
[ToaroroBka u nposeaeHue pacyera. [loagroropka oryera.

9. Tekyuiuii KOHTPOJIb MO AUCUHUIIUHE

TCKYHIHﬁ KOHTPOJIb IO AUCHUIUIMHE IIPOBOAUTCA IIYTEM KOHTPOJIA IMOCCIIAEMOCTH,
HCIIOJIb30BAHUA BOIIPOCOB JII CAMOKOHTPOJISI, KOHTPOJIA pa6OTI)I Haa WHIAWBUAYAJIbHBIM
3aJaHuEeM, IIYTEM 3allUThbl OTUYCTA 110 WHAWBUAYAIIBHOMY 3aJJdHUI0 U (1)I/IKCI/IpyeTC$I B (bopMe
9K3aMCHa B KOHIIC CEMCCTpaA.

10. Mopsai0k NpoBeAeHUs] U KPUTEPUH OLIEHUBAHUS MIPOMEKYTOYHOM aTTeCTAllUH

DK3aMeH MPOBOIUTCS B YCTHOH Qopme Mo OwiieTtam IOCiie BBITOJHEHHS W 3alIUTHI
UHIUBUIYAIbHOTO  3a3/JaHus.  OK3aMEHAllMOHHbI  OWJIeT  COAEpPKUT OJMH  BOIPOC.
[TponomxurenbHOCTh SK3aMeHa 1,5 yaca.

IIpoBepka u 3amuTa OTYETa MO WHAMBHUIYAJIbHOMY 33JaHUIO0 OOYYarOIIMMHCS IOJKEH
nponeMoHcTpupoBarth noctmxkerus MOIIK 2.1, MOIIK 2.2, MOIIK 2.3, NOTIK 4.3.

B npouecce sx3ameHa Npu pa3BepHYTOM YCTHOM OTBETE Ha OJJMH TEOPETUUECKUHA BOIIPOC
oOyyaronuiics 10JDKEH MpoieMOHCTpupoBath noctmxeHuss MOTIK 2.1.

IIprMepHBIii IepeueHb TEOPETUUECKUX BOIIPOCOB:

1. OcHOBHBIE MOHATUS TMAPOMEXAHUKU: MJIOTHOCTb, CKOPOCTh, BHYTPEHHSS U MOJIHAs
DHEPrHsi, MACCOBBIE M TOBEPXHOCTHBIE CHJIBI, TEH30D HAIPSDKCHUH, JABJIEHUE, TEH30D BI3KHUX
HaIpsOKEHUN.

2. OCHOBHBIE YypaBHEHMs T'MJIPOMEXaHUKH, BbIpaXawolue (QU3NUECKUE 3aKOHBI
COXPaHEHUS.

3. IIpobnema 3amblKaHHs YpaBHEHUH THIPOAMHAMHUKH. PeojorMueckue 3aKOHBl H
ypaBHeHHUs cocTtosiHus. 3akoH HaBbe-Crokca.

4. Monenb uaeaabHOro raza. YpaBHEeHUs! U TPaHUYHBIE YCIOBUS.

5. Mogenp BA3KOI HECKUMAEMOM KUIKOCTU. Y paBHEHUS U TPAaHUYHBIE YCIIOBUSI.

6. Mojenu TeueHH ¢ y4eToM CBOOOIHOM KOHBEKIIUH (B MPUCYTCTBUH CHIIBI TSKECTH).

7. Mopnenb TeYeHUI ra3a MpU MalbIX JO3BYKOBBIX cKopocTsax («incompressible ideal
gas»). YpaBHeHHS ¥ TPAaHUYHBIC YCIOBHSL.

8. [Ilonarue TtypOyneHTHOro TeueHus. YpaBHeHus Pelinonmbaca. TypOyneHTHbIe
HanpspkeHus. ['unoresa byccunecka asis TypOyaeHTHBIX TeueHH. TypOyneHTHas! BI3KOCTb.

9. Tunotesa byccunecka juist TypOyJIE€HTHBIX TEUEHUH. Y paBHEHUS IBHXKEHUS U SHEPTUU
JUTsL TypOYJIEHTHBIX TE€UEHUH C MCIOJIb30BAHUEM ATON TMIIOTE3bI.

10. O630p MeTo10B MOJEIUPOBAHHS TYPOYJICHTHBIX T€USHU, OCHOBAaHHBIX HA TMIIOTE3€E
Bbyccunecka.

11. I'panuuHbBIe yCIOBHUS HA TBEPAOH CTEHKe A TypOyJeHTHbIX TeueHui. [Ipucrennble
GyHKIIH.



12. OcHOBHBIE TOHATHS TEOPUU PA3HOCTHBIX CXEM: alMpPOKCHUMALUS, CXOAUMOCTb,
ycroiunBocTh. Teopema Jlakca. MeTtoq koHeYyHOro oObeMa IJisi TMOCTPOSHUS KOHEYHO-
Pa3HOCTHBIX CXEM.

Pe3ynprarel  3K3aMeHa  ONPEACISIIOTCS  OLEHKAMH  «OTJIMYHO»,  «XOPOLIO»,
«YZIOBJIETBOPUTEIILHO», «HEYIOBIETBOPUTEIBHOY.

HeBpinonHeHne MHAMBUAYAIBHOTO 3aJaHUs U OTCYTCTBHE OTUETA IO €r0 PE3yJbTaram
OLICHUBAETCS OLEHKON «HEYOBIIETBOPUTEIHHO» U 00YyYAIOIIMUICA CUNTACTCS HE CIIPABUBIIMMCS
¢ yueOHbIM wMarepuasioM. OIEHKAa «yJOBICTBOPUTEIIBHO» CTABUTCS TIPU BBINOJHCHUU
WHAUBUAYAIBHOTO 33JlaHusl, HATMYMS OIIMOOK B OTYETE MO €ro pe3ysibTaTaM U CYIIECTBEHHBIX
omuOOK TpuU OTBeTe Ha 3k3aMeHe. OIEHKa «XOpOIN0» CTABUTCA IMPH YCICUTHOW 3alluTe
WHAUBUAYAIbHOTO 33JaHUS, U HAJIMYUU HEKOTOPBIX CYIIECTBEHHBIX OIIMOOK IMpPH OTBETE Ha
sk3ameHe. OleHKa «OTIMYHO» CTaBUTCS MPHU YCIEIIHOW 3alllUTe WHJMBUIYAIBHOTO 3aaHus, U
MPaBUJIILHOM Pa3BEPHYTOM OTBETE Ha SK3aMEHE.

11. YyeOHO-MeTOAMYECKOE 00ecIIeUeHHe

a) DJIEKTPOHHBIN yueOHBIN KypC 10 AUCIHUILIMHE B 3JIEKTPOHHOM yHUBepcuteTe « Moodley
- https://moodle.tsu.ru/course/view.php?id=8431

6) OHGHO‘IHBIG MaTepHrajibl TCKYHICIO KOHTPOJIA H HpOMC)KYTO‘IHOfI arrecraguu 110
JTUCIMILIIIAHE.

B) I L1an MNPAKTUICCKUX 3aHATUU IO JTUCIIUIIIINHE .

1. Otanbl pelieHus 3a1ad ruapoauHaMuku. OCHOBHBIE XapaKTEPUCTUKU TEYEHUN
KHJIKOCTH U rasa.

2. OcHOBHBIE MaT€MaTUYECKUE TIOHATHUS, MCIOJIb3YyEMbIE IPU MOIEIMPOBAHUU
TEUYEHUH KUAKOCTH.

3. MaremaTrueckue MOJEIU >KUJIKOCTH, HCIIOJIb3yEeMbI€ IIPU PELICHUM 3a/ady

rugpoauHaMuki. [locTaHoBKa 3agady TMAPOAMHAMMKM: KJIACChl 3a/ad M TUIBl T'PaHUYHBIX
YCJIOBUU.

4. Mertoabl AMcKpeTH3alMyu pacu€THOM 00JacTH, METOJbl YHCIEHHOTO PpeIIeHUs
YpaBHEHUH THIPOIUHAMUKHY.

S. 3nakoMcTBO ¢ reomerpuueckum nakerom GAMBIT. [TocTtpoenue reomeTpuueckux
0o0wekToB B nakete GAMBIT. Iloctpoenue u ananu3s cetok B makete GAMBIT.

6. Untepdeiic makera FLUENT. Ilopsmok paboTsl. Otambl pelieHus 3agad
BBIYMCIINTENBHON TapoanHaMuKu B makete FLUENT.

7. Pemenne HecTaliMOHAapHOM 3aJ]a4M O paCIIPOCTPAHEHUH TEILIA B TBEPIOM TEJIE.

8. Mogenp BSI3KOM HEC)KMMAEMOW JKHUIKOCTU. PelieHue 3agauv 0 CTalMOHAPHOM
JJAMUHApHOM TE€YEHHUH BSI3KOW HEC)KMMAEMOM KUIKOCTH B KaHAJIE.

9. 3amava TemiooOMeHa MpHU JIAMHUHAPHOM TEUYEHUHM HECKUMAEMOW JKHUJIKOCTU B
KaHaJe.

10. Mogenu TypOyJieHTHOTO TeueHus, ucnoib3yembie B makere FLUENT. Pemenne
3a/1a4¥ TypOyJIEHTHOTO TeYSHUS U TETUI000OMEHa HEC)KUMAEMOMN KHUAKOCTH B KaHaJe.

11.  ComnpsixeHHBI KOHBEKTHBHBIA TeriooOMeH. Pemenue 3agauu o CONpPSIKEHHOM
KOHBEKTHBHOM TETNIOOOMEHE HECKUMAEMOM KUJAKOCTU B KPYTIIOH Tpyoe.
12. MopenupoBanue CBOOOJHO-KOHBEKTHBHBIX TEYeHHH. Mojenu TeueHud mpHu

HAJIMYUU CBOOOJHOW KOHBEKIMH. PellieHne 3amaun 0 cBOOOIHO-KOHBEKTUBHOM TEUEHHH OT HAIPETOro
VICTOYHHKA B JJAMUHAPHOM PEKUME.

13. Pemmienne 3amaun 0 CBOOOTHO-KOHBEKTMBHOM TEYEHMHM OT HAIPEToro WCTOYHUKA B
TypOYJIEHTHOM PEKHME.

14. MopenupoBaHue TpaHC- W CBEPX3BYKOBBIX TEUEHUH CKUMAEMOWU KUAKOCTH.
Pemenue 3amaun 0 TpaHC3BYKOBOM TE€UEHUH B COIIE JIaBaysi B HEBSA3KOM MOCTAHOBKE.

15. Pemienne 3amauM O TpaHC3BYKOBOM TeueHMHM B coruie JlaBans ¢ yueTrom
TypOyJI€HTHOTO MOTPAHUYHOTO CIIOSL.

16. Pacuetsl TpexMepHBIX TeueHH. Perenne 3a1aun o TpeXMepHOM TEUECHUH B TpyOe.



17.  3amaua cBepX3BYKOBOI'O OOTEKAaHMS 3aTyIUICHHOTO Tejla BA3KHUM ITOTOKOM Tas3a.

18. [TocTaHOBKa MHIUBUAYAJIBLHOW 3a/a4M pacyeTa TEUeHHs] MO BBIOOPY CTYICHTA.
[ToaroroBka u nposeneHue pacuera. [loaroroBka oTuera.

r) MeToauveckue yKka3anus 1o IPOBEACHHUIO TaAO0OPaTOPHBIX PadoT.

1) Meronnyeckue yka3zaHHs [0 OpraHU3aIllul CaMOCTOSTEIbHON pabOThI CTYICHTOB.

I[JISI yCCIIHOIO OCBOCHUA MaTcCpuajlia CTyACHTaAM HCO6XOI[I/IMO IIOCCIIAaTh 3aHATHUA, a BO
BpEMsI CaMOCTOSITETIbHONH pabOThI MOJh30BATHCS OCHOBHOW M JIOTIOJIHUTEIILHOW JIUTEPATypOid,
OaszaMu JAaHHBIX 1 I/IH(bOpMaLII/IOHHO'CHpaBO‘-IHbIMI/I CUCTEMAaMU, KOTOPLBIC ITPEACTABJICHBI B CIIMCKC
JUTEPaTyphl, a TAKKE METOIMYECKUMH MaTephajaMH 10 JaHHOMY Kypcy. CaMocTosiTenbHas
paboTa CTYIEHTOB COCTOMT B T[OBTOPEHHWH MaTepuaga C MPAKTUYECKUX 3aHATHH,
CaMOCTOSITEIIbHOTO U3YYEHHS JTOTIOJIHUTEIBHBIX BOIPOCOB, Oojiee TITyOOKOro aHaliu3a TEMBI C
TIOMOIIIBIO JTUTEPATYPHL.

12. Ilepeuyens y4yeOHOii TuTEpaTyphl U pecypcoB ceTu UHTEpHeT

a) OCHOBHas JTUTepaTypa:

— Oriut M.D. Jlekiuu no ocCHOBaM MEXaHUKH CIUIOMIHBIX cpen. M.:Jlenann, 2014. 206 c.

— JlottnsgHckuit JI.I'. MexaHnuka >kMIKOCTH U ra3a. ra3a: Yuel. ansa By3oB. — M.: [Ipoda,
2003. — 840 c.

— I'punneBa B.A. Jlekuuu o MexXaHUKE CIUIOIIHOM cpenbl. Y4ueOHoe mocodue. — Tomck:
Tomckuii rocygapcTBeHHbl yHUBepcuTeT. Tomck, 2004, 428 ¢

— A.B. Tap6apyk, M.X. Crpeneu, M.JI. llyp. MoaenupoBanue TypOyJI€HTHOCTH B
pacyeTax CIOKHBIX TeueHuil. Yueb. nocoodue. - CII0: U3a-Bo [lonutexH. yn-ta, 2012. — 88 c.

0) IOTIOHUTENbHAS JINTEpaTypa:

— Annepcon [l., Tannexun [x., Ilneryep P. BbluucnurenbHas TUAPOMEXaHUKA H
terioodMeH: B 2-x Tomax. — M.: Mup, 1990.

— [Taranxkap C., Cnongusr /Jl. Ternsio u MaccooOMeH B OTPaHUYHBIX CIIOSIX. — M.: DHeprus,
1971.

— IIupymos VY.I'., Pocaskos I'.C. UucnenHble MeTOBI ra30BOi quHaMuku. — M.: Beici.
mK., 1987 — 232 c.

— MOJICTUPOBaHKUE TypOYIEHTHBIX TedeHuit: Yuebd. mocodue. - CII6.: U3n-Bo [lonurexH.
yH-Ta, 2009. — 143 c.

—barypun O.B., barypun H.B., Marsees B.H. IlocTpoenue pacyeTHbIX Mozened B
npenpoueccope Gambit yHuBepcalbHOrO nporpammHoro komiuiekca Fluent: yue6. mocobue —
Camapa: 13a-so Camap. roc. aapokocm. yH-1a, 2009. — 172 c.:u.

—barypun O.B., Barypun H.B., MarBee B.H. Pacuer Teuenuii xuaxkoctu u rasa c
MOMOIIBI0 YHHUBepcajabHOro nporpamMmMuoro komiuiekca FLUENT. Vuye6. mocobue — Camapa:
N3n-Bo Camap. roc. aspokocm. yH-Ta, 2009. - 151c¢.: un.

B) pecypchl cetu HTEepHET.

13. llepeyenb HHGOPMALMOHHBIX TEXHOJIOTHIA

a) JIMIIEH3UOHHOE U CBOOOJIHO PACTIPOCTPAHIEMOE MPOTPAMMHOE 00ECTICUCHHE:

— onepaumonHas cucrema Windows 7 wmu Windows 10 https://www.microsoft.com/ru-
ru/software-download/windows10;

— reometpudeckuil npenpoueccop GAMBIT 2.4.6;

—maket ANSYS FLUENT 17.2

0) UH(POPMAIIMOHHBIE CTIPABOYHBIE CHCTEMBI:
— Cucrema nomoniu B nakere ANSYS FLUENT



— Crapuenko A.B., beiukos /[[.A., ['ompnun B.JI., Hyrepman P.b. IlakeT mpukiaaHbix
nporpamm FLUENT nust pemenus 3a1au MEXaHUKH JKMIKOCTH U Ta3a, TEIUIO- U MacCOIEPEHOca.
YyeOHO-MeTOANYECKUHA KOMILJIEKC. Tomck, 2007.
https://old.math.tsu.ru/EEResources/fluent/index.html; http://ido.tsu.ru/iop_res2/fluent/

— @upcoB JI.K. MeTton KOHTpOJIbHOTO 00BEMAa Ha HECTPYKTYPUPOBAHHOM CETKE B
BBIYUCIUTENIFHON MexaHuke. YueOHoe mocobue. - Kadenpa teopernueckorr mexannku MM
TI'Y. Tomck, 2007. 72 c. http://math.tsu.ru/EEResources/pdf common/Posobie2.pdfu

B) podeCCHOHANIbHBIC 0a3bl TaAHHBIX (NpU HATUYUL)

14. MaTtepuajbHO-TeXHUYECKOe o0ecreyeHue

Jlis mpoBeneHUs MPAKTUYECKUX 3aHSITUH HUCHOJB3YIOTCS KOMIBIOTEPHBIE KIIACCHI,
paccuMTaHHBIE HE MeHee, 4eM Ha 12 paboumx mecT + pabodee mecto mpemnopasarens. Ha
koMmibtoTepax ycraHoBieH makeT ANSYS FLUENT, mmeercss BO3MOXKHOCTh HPOSHUPOBAHUS
9KpaHa mpernoaaBaress Ha 10cky (314 ay.)

Jns mpoBedeHHs] MPAKTHYECKUX 3aHATHM M CaMOCTOSITENIbHOM paboThl MCIIONB3YIOTCS
KOMIIBIOTEPHBIE KJIACChI Y4eOHO-BBIUMCIUTENBbHOM Jaboparopun MM®, paccuuTaHHbIE HE MEHEE,
yeM Ha 15 pabounx mect + pabouee MecTo npernoaaBarens. Ha komnbroTepax yCTaHOBIIEH MaKeT
ANSYS FLUENT, umeercs BO3MOKHOCTh MPOCIIMPOBAHUS KpaHa MPEoaaBaTeisl Ha JOCKY.
[Ipy BBINOTHEHWM WHAMBUAYAIBHBIX 3aJaHH, CAMOCTOATEIBHBIX pabOT HCIONIb3YyeTCs
CBOOOJIHOE U JIMIICH3MOHHOE NMPOTPaMMHOE 00€CTIeUeHUE:

- oducHslii naketr Microsoft Office 2010 (cocTtaBiieHrne 0TYETOB).

15. Uudopmanusi o pazpadboTunkax

[Nosnbiva Bukrop J[aHninoBud, crapiinii mpenoaaBaTeib
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