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1. KommereHnuu M HHIAKATOPbI HX JOCTHKCHHUHA, IIPOBEPACMbIC NAaHHBIMHA
OICHOYHBIMM MaTepHaJIaMHU

Ienbro 0CBOCHMSI JUCIUIUIMHEIL ABIsETCA (POPMUPOBAHUE CIEAYIOIIMX KOMIETEHIUI:

BK-1 CniocoGeH npuMeHsTh 00I11e U CHeIHATH3HPOBAHHBIE KOMIIBIOTEPHBIE IPOTPAMMBbI
IPY PEUICHUH 33124 NPO(HEeCCUOHAIBHON e TEeIbHOCTH.

OIIK-8 CnocoOeH MOHMMAaTh MPHUHLUUIBI PAabOTHl COBPEMEHHBIX HH(POPMALMOHHBIX
TEXHOJIOTHH, 00paldaThiBaTh W UCIOJIB30BaTh HOBYIO HWH(MOpPMAIMIO B CBOCH MPEAMETHOMN
o0acTH, mpeyIaraTb HOBbIE WU U TOAXO/IbI K PELICHUIO HHKEHEPHBIX 33/1a4.

[IK-2 CnocobeH mpoBOAWTH HAOMIOJCHHUS W M3MEPEHHS, COCTaBIATh WX OMHCAHUS H
(bopMyIHpOBATH BHIBOJBI.

Pe3ynbraramu 0CBOEHUSI AUCIUIUIMHBI SBIISIOTCS CIAEAYIONINE UHAUKATOPHI TOCTHUKEHUS
KOMIIETECHITNH:

POBK-1.1 3naer mpaBwia ¥ HPUHIMIIBI MPUMEHEHUS OOIIMX U CHEIMATH3UPOBAHHBIX
KOMIIBIOTEPHBIX MPOTpaMM Il pEIIeHUs 3a/1a4 MPOoPeCcCUOHANBHON AESITETbHOCTH

POBK-1.2 Ymeer npumeHats coBpeMmeHHble IT-TexHonorum s cOopa, aHanuza u
IpeJCcTaBiIeHusT UH(POpPMAIMK; UCIOJIb30BaTh B MPO(EeCcCHOHAIBHON AESITeNbHOCTH 00Iue u
CIELHATU3UPOBAHHBIE KOMITBIOTEPHBIE TPOTPAMMBI

POOIIK-8.1 3HaeT MeTOabI MTOMCKA, XpaHEHHS, 00pa0OTKH, aHAIHM3a U TIPEACTABICHUS B
TpedyemoM (opmare nHpopMauu

POOIIK-8.2 Ymeer pemars 3amadu 0OpaOOTKH JaHHBIX C IOMOIIBIO COBPEMEHHBIX
CPEJCTB aBTOMATU3ALNH

POIIK - 2.1 3HaeT OCHOBBI pa3paOOTKH YHMCICHHBIX METOOB PEIICHUS MPHUKIATHBIX
3a/1a4

POIIK - 2.2 YmeeT Mcmoiap30BaTh MaKeThl MPUKIAJAHBIX MPOTPaMM M pa3padaThiBaTh
OpUTHHAJbHBIE MPOrPaMMBbl pealii3alluu Moieen

2. OueHoOYHbBIE MATEPHAIBI TEKYLIEr0 KOHTPOJISI U KPUTEPUH OLleHUBAHUS

DIEeMEHTHI TEKYIIETO KOHTPOJIS:
— WHJIUBUyaJIbHBIC 3/ IaHUSI.

NuauBuayanbubie 3aganue (POBK-1.1, POBK-1.2, POOIIK-8.1, POOIIK-8.2, POIIK-
2.1, POIIK-2.2)

NuauBuayaibHble 3aIaHUSl BBINOJHSIOTCS JIOMa W Ha MPAKTUYECKUX 3aHATHSAX,
MaTepHaibl pa3MElIeHbl B DJICKTPOHHOM yd4eOHOM Kypce IO AWCHUIUIMHE B JJICKTPOHHOM
cucreMe «iDo» — https://Ims.tsu.ru/course/view.php?id=32737, OTBeTbl NPUKPEIUIAIOTCS
CTYJICHTOM B 3JIeMeHTe 3a/laHNe B 3JICKTPOHHOM Kypce M IPOBEPSIOTCS IIPEHOIaBaTEIIeM.

Cnucok TeM MHIWBUAYAJIbHBIX 3aJaHU:

1. Hacrpoiika I1O Salome, ParaView u OpenFOAM B OC Windows mnu Linux.

2. Monayne Geometry B CAITP Salome.

3. Moxyns Mesh B CAITP Salome.

4. 3amyck pemenus 3agauu B OpenFOAM c ucnonb3oBanueM pemrarens icoFoam.

5. Hanucanwue ckpunt Python Salome anst reHepanuy pacyeTHO# CETKH C yU4eToM
BO3MOXHOCTH MU3MEHEHHsI pacyeTHOM 00acTu.

6. 3amyck 3aJadd C MCIOJIb30BAaHHEM pEaM30BaHHBIX CKpUNTOB Bash u texHomoruit
OpenMPI nns nByxdaznoit 3amaum majgeHus CToja0a BOJIbI.

7. Pacuersl meronoM JlarpaH:ka, B KadecTBE NPHUMEpPAa PAaCCMATPUBAIOTCS IIECOUYHBIE
4acsl.

8. IlocTpoeHne ceTku C MCHOJIB30BaHUEM TeHeparopa ceTok blockMesh u mpoBenenue
MOJIETTUPOBAHUS BUXPEBOM Opokku Kapmana.



9. ITocTpoeHue ceTkH ISl pacuyeTHOM 00JaCTH CBEPX3BYKOBOTO TEUYCHHS Ta3a B COILUIC U
CTpYy€E U IIPOBEJIEHUE pacyeTa.

10. 3amaun motorBike B OpenFOAM.

11. Ilpumep reHepauuu pacueTHOM CeTKUM ¢ ucnosib3oBaHueM snappyHexMesh mms
pou3BoJIbHOI 3D Mozaenu.

Kputepuu onenuBanus 31eMenTta UHIuBHAyaIbHOE 3a]aHHE

Pe3ynbraThl paboThI OLIEHUBAIOTCS OaytaMu ot 2 710 5.

5 0aJJIOB — OTBETHI B OTYETE 1O 33JaHUIO MPUBEICHBI B TIOJHOM 00beMe, ¢ MPaBHILHOM
TEPMHUHOJIOTHEH U3y4yaeMOW JUCIUILTUHBL, IOTHYHBI B U3JI0KCHUU.

4 Gamna — OTBETHI B OTYETE IO 3aJaHHUIO MPHBEICHBI HE B TOJHOM OOBEME, OTBETHI
COJIepKaT HEe3HAYUTEIbHBIC OIIMOKHU, €CTh HE3HAYUTEIIbHBIE OIIMOKH B TEPMHHOJIOTHH.

3 Gaia — OTBETHI B OTYETE 1O 3aJaHUI0 COJEPKAT 3HAYUTEIIbHBIC OIIMOKH, €CTh OIIMOKH
B TEPMHUHOJIOTHH.

2 Oama, HEYIOBICTBOPUTEIbHAS OICHKA, OTBETHI COJACPKAT 3HAYUTEIIBHBIC OIIHOKH,
€CTh IpyObIe OMMOKY B TEPMUHOJIOTHH WJIM OTYET O 33/IaHUI0 HE TIPEICTABJICHA K IIPOBEPKE.

3. OueHoyHble MaTepHAaJbl HTOTOBOI0 KOHTPOJIS (IIPOMEKYTOUHON aTTeCTALMU) U
KPUTEPUHU OLlECHUBAHUS

[IpoMexxyToyHasi aTTecTalusi pean3yeTcs MyTeM MpOBEACHUs 3adera ¢ oneHkou. K
3aUeTy C OIICHKOW JOIYCKaeTCsl CTYJCHT, BBHIMIOJHUBIINN BCe WHIWBUIYyalbHBIC 3amaHus (3-5
O6ayuToB). 3a4eT C OIEHKOW MPOBOAMTCS B MUCbMEHHOU dopme. [IpogomkuTeasHOCTh 3adera 1
yac. B Ousere 1Ba TeOpeTUYECKHUX BOIIPOCA.

Bompockl mo Teopun HampaBlieHbl Ha OLEHKY C(HOPMHUPOBAHHOCTH MO HHAWKATOPaM
komneteHnuii POBK-1.1, POBK-1.2, POOIIK-8.1, POOIIK-8.2, POIIK-2.1, POIIK-2.2 (3HaHus
MPaBWJI U MPUHIUIIOB MIPUMEHEHUS OOLIMX U CTIEHUATU3UPOBAHHBIX KOMIBIOTEPHBIX IPOrpaMm
JUTSL peleHusl 3a7a9 MPOPECCHOHANBHON JESTEIILHOCTH, YMEHUE MPUMEHSITh coBpeMeHHbie 1T-
TEXHOJOTMM s cOopa, aHalM3a M NpPEACTaBleHUs HHQOpPMAIMM; UCIOIb30BaTh B
npoeCCUOHATBHON ~ JeSITENbHOCTH  OOIMME W CHEIHMAIM3UPOBAHHBIE  KOMIIBIOTEPHBIC
IPOrpaMMbl, 3HAHUS OLEHKU 3()(PEKTUBHOCTU pPe3yNbTaTOB MPO(EeCcCCHOHANBHON eATENbHOCTH,
3HaHUS METOJOB IIOWCKAa, XpaHEHHs, OOpabOTKH, aHaluW3a M NpEACTaBICHUS B TpeOyeMoMm
dbopmare nHPpOpMaIIUK, YMEHHS peliaTh 3aa4l 00pabOTKH JaHHBIX C MTOMOIIBIO COBPEMEHHBIX
CPEICTB aBTOMATHU3AIlMH, YMEHUS MPHUMEHSTh METOAbl MPOBEICHHS JIKCIEPUMEHTOB, 3HAHUS
OCHOB MH(OPMAIMOHHBIX TEXHOJIOTWH B 00JacTH MHPOPMAIIMOHHO TEIEKOMMYHUKALMOHHON
cetn «VHTEpHET» W yMEHHsI MPUMEHATh (PYHIAMEHTAIbHBIC HAy4YHbIC 3HAHHS B KadeCTBE
OCHOBBI MH)KEHEPHOH J1eATEIbHOCTH).

Teopernueckre BOMpOCH MO JUCIUILINHE.

Komnunuposanue nporpamm koMnuisitopoM GCC B KOHCOJIBHOM PEXUME.

3amyck ¥ OTKJIaJIKa MporpaMmM B KoHcosu Linux.

OcHoBHBIE KOMaH/IbI M co3aanue cueHapueB BASH Linux.

[Toctpoenue pacuernoii obmactu B CAIIP Salome.

Ioctpoenue pacuernoit o6iactu B OpenFOAM c ucnionb3oBanuem ytunuthl blockMesh.

[Toctpoenue pacuernoii cetku B CAIIP Salome.

Co3nanue cuenapues Ha s3b1ke Python st CAIIP Salome.

ITocTpoenue pacueTHOM CeTKU B reHeparope cetok NetGen.

[octpoenue pacuernoii cetku B OpenFOAM c ucnonb3oBanueM ytuiauthl blockMesh.

0. [Toctpoenne pacuetHoit cetkn B OpenFOAM ¢ ncnosib30BaHUEM YTUITUTHI
snappyHexMesh.

11. Ctpykrypa keiicoB pemareneit OpenFOAM.

12. 3anmyck pemateneit OpenFOAM u ux otnaaka.

13. 3anyck pemareneit OpenFOAM c ucnons3oBanuem OpenMPI.
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14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

Tuns I'Y B OpenFOAM.

3anyck u co3nanue ytuaut OpenFOAM.

Momudukanus yrumut, 'Y u pemareneit OpenFOAM.
Hanucanue Qpynkuuii s pemareneit OpenFOAM.
Busyanuzanus nanueix B ParaView.

[TocTpoenne nzonoBepxHocTel u MHUM Toka B ParaView.
Amnanu3z pe3ynbTaTtoB B ParaView.

[Toctpoenue rpapukos B ParaView.

Coznmanne makpocoB st ParaView.

[octpoenue rpadpukos B Gnuplot.

Co3znmanue criieHapueB 1Jisl mocTpoeHus rpadgukoB B Gnuplot.
Co3nanue BUI€0 POJIMKOB PE3yIbTaTOB pacyeToB B mporpamme ParaView u
ucnonb3zoBanueM yTuiut OC Linux.

Kputepuu onenvuBanus:

PeByHBTaTBI 3a4y€Ta C OHGHKOﬁ ONpeCaAC/IIIOTCA OLCHKAMU «OTJIIMYHO», «XOPOIIO»,

«YOOBJICTBOPHUTCIBHOY», KHCYAOBJICTBOPHUTCIHEHO).

O1eHKa «OTJIIMYHO» BBICTABIISIETCS, €CIIM JIaH pa3BEpHYTHI OTBET Ha JiBa BoIpoca Ouiera

U JIOTIOJTHUTENBHBIA BOIPOC (ITpH HEOOXOIUMOCTH).

OI_IGHKa «XOpOoHI0» BBICTABIISICTCS, €CJIN AAHBI TIOBECPXHOCTHBIC HCIIOJIHBIC OTBCTHI HA ABa

BOMpoca, Oojiee TMOJNHbIE OTBEThl OBUIM TMONYy4YeHbl TOJBKO B pe3ylbTaTe auMajora c
MCIIOJIb30BAaHUEM HABOJSAIIUX YTOUHEHHI.

OHCHKa «YAOBJICTBOPHUTCIBHO» BBICTABJIACTCA, C€CIIM AJaHbl IMOBCPXHOCTHBIC HCIIOJHBIC

OTBCTHI Ha JiBa BOIIpOCa.

OneHka «HEYIOBJIETBOPUTENBHO» BBICTABIISIETCS, €CIIM CTYIEHT He pa3zoopaics ¢

IMPUHIHUITHAIBHO BA’)KHBIMHA aCIICKTAMU Pa3AaCiioOB TUCHHUIIIINHEI.

4. OueHouyHbIe MaTepHaJIbI IS NMPOBEPKH 0CTATOYHBIX

(chopMHPOBAHHOCTH KOMIIETEHLIMIA)

Bonpoce! 1uist mpoBeeHns TeCTa 10 JUCLHUIIINHE
1. Yucno PeliHonpaca 1715 HEC)KUMAEMOW CPENIbl OIIPENEISAETCS CAEAYIOLIUM

COOTHOIICHUEM

a) Re=(d*|U|)/nu,
0) Re=d*|U|*nu,
B) Re=|U|/(d*nu).

2. Kpurepuiit Kypanra onpenensiercs caeAyOIIMM COOTHOILIEHHEM
a) Co=(dt*|U|)/dx,

6) Co=(dx*|UJ)/dt,

B) Co=dt*|U|*dx.

3.HY uT'Y B OpenFOAM onpenensitorcst B TUPEKTOPUN
a) constant,

0) 0,

B) system.

4. 3amyck 3a1auy apajiebHO Ha 4 IpOoIEcca BBIIOIHAETCS KOMaH101
a) mpirun solver -parallel,

0) solver -np 4 -parallel,

B) mpirun -np 4 solver -parallel.

5. PacuetHnas cetka OpenFOAM xpaHUTCS B TUPEKTOPUHN

3HAHUH



a) 0,
0) constant,
B) system.

6. Ytunuta blockMesh npenna3znauena s ...
a) UMITIOPTUPOBAHUS PACUETHOU CETKH,

0) co3/laHusI HECTPYKTYPUPOBAHHON CETKH,

B) CO37]aHUs OJIOYHO-CTPYKTYPUPOBAHHON CETKH.

7. B xakoil popMaT MOKHO SKCIIOPTHPOBATH CETKY Salome /11 UMIOPTUPOBAHUS B
OpenFOAM

a) DAT,

0) MED,

B) STL,

r) UNV.

8. [Iporpamma ParaView npennasHavena s ...
a) 00pabOTKH U BU3yaTH3aIUH TAHHBIX,

0) MpoBEACHUS PAcUETOB,

B) CO3/IaHUS MAaTEMATHUECKUX MOJIENICH,

r) popmupoBanus kericoB OpenFOAM.

9. snappyHexMesh s10 ...

a) yTWINTA JJI1 UMIIOPTa paCYE€THOM CETKH,

0) yTuiHTa ISl aBTOMAaTHYECKOM TeHepaluy TeKcadIpalibHOM CETKH,
B) YTUJIMTA JUIsl aBTOMATHUECKOM TeHEepaly TeTPasApaabHON CETKH.

10. IdeasUnvToFoam 3To0 ...

a) yTHINTA JJIs aBTOMATHYECKON TeHEepaIlK FeKCadApaTbHOM CETKH,

0) yTuiuTa JUIsi aBTOMaTHYECKOM reHepanuu 0J0YHO-CTPYKTYpUPOBAHHOM CETKH,
B) YTHIIUTA JUISI UMIIOPTA PACUETHON CETKH,

I') YTHJINTA 17151 aBTOMAaTUYECKONW Fe€HEepaluy TETpa3IpalbHOM CETKHU.

Kuoun.
Howmepa BonpocoB
1 2 3 4 5 6 7 8 9 10
a a 0 B 0 B r a 0 B

KpI/ITepI/II/I OLOCHHWBAHUA: TECT CHUTACTCS HpOﬁHGHHBIM, CCJIN JaHbl NPABUJIBHBIC OTBCTHI
Ha 8 u3 10 Bonmpocos.

Nudopmauus o pazpadoTunkax

KarenoB Amnyap MarkaHoBuu, KaHIuAaT (HU3MKO-MAaTEeMaTHUYECKUX Hayk, Kadeapa
MPUKIATHON aspoMexaHuku DU3NKO-TeXHUUECKOro (aKynbTeTa, T0IECHT.
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