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(IOJDKHOCTD, YUeHas CTENeHb, YICHOe (moamucs) (pacmudpoBka

3BaHHE) MIOJITTHCH)



OBILIASA YACTD

OneHouHblE MaTepHallbl 10 AUCLUUIUIMHE TMpPEAHA3HAYEHbl MJI OLEHKU: JOCTHKEHUS
0o0yyarolMMUCS  3aIUVIAHUPOBAHHBIX  PE3YyJIbTATOB  OOyYeHUs 10 JAMCLUUIUIMHE, JTana
(dbopMHpOBaHUs 3aIUTAHUPOBAHHBIX KOMIIETEHIIMN M YPOBHS OCBOCHUS TUCIUILINHBI.

OrneHouHble MaTepuallbl MO JUCHUIUIMHE BKIIOYAIOT OLEHOYHBIE CPEICTBA I MPOBEACHUS
MEPONPUIATHH TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. [TK-1 CnocoGeH aHanM3upoBaTh U MOJICTUPOBATH (PU3HUECKHUE TIPOIIECCHI, HCTIOIb3yEMbIE B
aTOMHOU DHEPIreTUKE
NJI-1 imeeT HaBbIKM MaTEMAaTUYECKOTO OMMCAHUS U MOJEIIMPOBAHUS ITPOLIECCOB B pabOUYNX
TeNax U 3JIEMEHTAaX IHEPreTUUYECKUX YCTAHOBOK

N BKJIFOYACT:
AJIS TEKYIEro KOHTPOJIA YCIIEBAEMOCTH

Dopma peanuzanuu: 3anmra 3a1aHus
1. KM-4 (MnauBuayanbHbIN IPOEKT)

Dopma peanuzauun: OOMeH 3JIEKTPOHHBIMU JJOKYMEHTaMH
1. KM-1 (MnauBuayanbHbIN IPOEKT)
2. KM-2 (UnauBuayanbHbIN TPOEKT)
3. KM-3 (MnauBuayalbHbIN IPOEKT)

BPC aucuunavHbl

I cemectp
Beca KOHTpOIBHBIX MEepOTIPUATHH, %o
Nupnekc KM-1 | KM-2 | KM-3 | KM-4
Pasgen nucHuuinHel

KM:

Cpox KM: 5 8 12 16
Bsenenue
Beenenue +

OTanbl pelieHns MPUKIAIHON 3aJa4M C UCIIOJIb30BAHUEM
CFD komoB

DTanbl peleHns MPUKIAIHON 3aJa4 C UCTIOJIb30BAHUEM
CFD xomoB

ITepBoe 3nakomcTBO ¢ koj1oM ANES

ITepBoe 3HakoMcTBO ¢ kogoM ANES +

®-nepemennslie. PacuerHast 06nacTb. I'paHndHbIE yCIOBUA

O®-niepeMeHHbIE +

PacueTnas o6nacTh +




['pannunbIe ycnoBus

DyHKIMOHAIBbHOE HanoJHeHue kojga ANES

DyHKIMOHAIBbHOE HanoJHeHue kojga ANES

CeTku KOHTPOJIbHBIX 00beMoB MKO

CeTku KOHTPOJIbHBIX 00beMoB MKO

I[I/ICerTHble YpaBHCHHA U METOJbI UX PCIICHUA

I[I/ICerTHBIG YpaBHCHHA U MCTO/bI UX PCILICHUA

HapaﬂHeJIBHBIe BBIYUCIICHUA

HapaJ'IJ'IeJ'II)HBIe BBIYUCIICHUA

O0paboTka pe3ysIbTaTOB pacueTOB

O0paboTka pe3ysIbTaTOB pacueTOB

OtkpsiThiil K01 OpenFOAM

OtkpsiThiil K01 OpenFOAM

Bec KM:

20

30

30

20

$O6m1as yacts//1s1 MPOMEKYTOUHON arTecTanuud




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

1. Oyenounvie cpeocmea 011 OUeHKU 3ANIAHUPOBAHHBIX PE3YIbIMAM 06 00yUeHUA NO OUCUUNTIUHE, COOMHECEHHBIX C UHOUKAMOpamu
00CMUIICCHUS KOMNEmeHY UL

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka
KOMIIETEHIIUH pe3ysbTaTel  00y4eHMsI IO
JUCLUIUIMHE
[1K-1 N-1nk1 Wmeer HaBbiku | 3HATh: KM-1 (UnauBuayanbHbIN IPOEKT)
MaTeMaTHYECKOro OMHCaHUs | ApXUTEKTYpY, OCHOBHOE KM-2 (MuauBuayanbHbIi IPOEKT)
51 MOJICIIMPOBaHUS | PYHKIIMOHAIBHOE KM-3 (UnauBuayanbHbIN IPOEKT)
IPOLIECCOB B pabOYMX Tejax | HalOJIHEHHE, KM-4 (MnauBuayanbHbIi IPOEKT)
u 3JIEMEHTaX | MaTeMaTUYECKUE MOJEIN U
SHEPreTUYECKUX YCTAHOBOK | IPUHIMIIBI pabOThI
COBPEMEHHBIX

KOMITBIOTEPHBIX KOJIOB IS
MOJICJIIMPOBAHUS IPOIIECCOB
TEPMOTHJIPABJIMKHU B
SHEPTETUYECKHUX
YCTaHOBKAX;

Tunel cCeTOK KOHTPOIBHBIX
00bemoB MeTtoga MKO u
MIPUHITUIIBI UX TTOCTPOCHUS
Oranel peleHus
MPUKIAIHON 3a/1a4u ¢
nomomkio CFD komoB
Mertoibl peneHus
JUCKPETHBIX YpaBHEHUH C
HCIIOIL30BaHUEM
WUTEPAlMOHHBIX aITOPUTMOB
BusyanbHbie criocoObl
MPEACTABJICHUS PE3YJIbTaTOB
pacyeToB




YMeTs:

[IpoBoauTH pacyeTs ¢
KCII0Ib30BaHUEM
Komnunaropa u Pemaresnst
kona ANES

Ctpoutb
CTPYKTYpPUPOBaHHBIC U
HECTPYKTYpUPOBaHHBIE
cetku kona ANES
Hcnonb3oBars
MakponepemenHble ANES
JUTSL OTUCAHUS
MaTeMaTU4ECKON
MMOCTAaHOBKH 3a]1a4H
[IpuBectn onucanue cBoen
3a/la4 K MaTeMaTHYECKIM
Mozensm kora ANES
YMmets 00pabaThIBaTh
pe3yabTaThl PaCYETOB C
MOMOIIIBIO TOCTIPOLECCOPOB
ANES u ParaView




II. Cooeporcanue oyenounvix cpeocme. Illlkana u kpumepuu oyenusanus
KM-1. KM-1

®opmbl peanudanuu: OOMeH JIEKTPOHHBIMU JJOKYMEHTaMU

THun KOHTPOILHOI0 MeponpuATHA: IHIUBUTyaIbHBIN TPOECKT

Bec konTpoabHoro meponpusitusi B BPC: 20

IIpouenypa npoBeneHHsi KOHTPOJIbHOro mMeponpustus: [IpoBepka BbimonHenus m. 1, 2 u 3
pacyeTHOro 3alaHusl Ha OCHOBE OTYETA 10 PACYETHOMY 33JJaHUIO

Kpartkoe conep:xanue 3aganus:
1. ®opmynupoBKa (HU3NIECKON U MATEMATHICCKON TTOCTAHOBKH 3a/1a4H.
2. Bri6op ®-niepeMeHHBIX MPUKIIATHOM 3a7a41, MaKpOIIEPEMEHHBIX U (POPMYIUPOBKA
TPaHUYHBIX YCIOBUH.
3. [loctpoeHue pacueTHON 00JaCTH U 33JaHNE HEOOXOIMMBIX TTaT4eH

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3HaTh: ApPXHUTEKTYpy, OCHOBHOE 1.Kakue ¢pusznueckue nporeccel Tpedyercs
(byHKLIHNOHATIBHOE HaIOJIHEHHUE, CMOJIENIMPOBaTh B MHIMBUyaJIbHOM 3alaHun?
MaTE€MaTUYECKHE MOJENIN 51 2.Kakue 3aBUCHMBIE IEPEMEHHBIE HEOOXOUMO
OPUHIUIBL pabOThl COBPEMEHHBIX HCIIOJIb30BAaTh Ui MOJEIUPOBAHUA?

KOMITBIOTEPHBIX KOJIOB JUIS 3.Kakue ocHOBHBIE IPUHLIUIIBI BBIOOpA T€OMETPUU
MOJIETIMPOBAHUS IIPOLIECCOB pacueTHoil obmacTu?

TEPMOTHIPABIUKH B

SHEPreTUYECKNX YCTaHOBKAX;

3HaTh: Orarnsl peuieHus 1.Kakue ¢puznueckue rpaHUUHbIE YCIOBUS HEOOXOIUMBI
NPUKIAJHON 3aladd C ITOMOUIBIO JUIS 3aMBIKaHHS MaTEMaTHYECKON IIOCTaHOBKH 3a7auun’?
CFD konoB

YMers: Hcnonb3oBathb 1.YMeTh UC0Ip30BaTh MAKPONIEPEMEHHBIE TPOEKTA IS
makponepemenusie ANES  nns ONMCaHUs apaMETPOB 3a/1a4U

ONMCAHHUS MaTeMaTHYECKON

ITOCTAaHOBKH 3a/1a4y

YwMmers: IIpuBectu onucanue cBoen 1.

3a7a4u K MaTeMaTHYeCKUM | 1. YMeTb NpMBeCTM MaTeMaTUYeCKyto MOCTaHOBKY CBOe 3aaaun
Moaeaam kojga ANES K MmaTemaTtmyecknm mogensam koga ANES

Onucanue MIKAJbI OLlEHUBAHUS

Ouyenka: 3a4T€HO
Onucanue xapaxmepucmuxu 6blNOJIHeHUs 3HaHUs: B 11e710M BBITIOJHEHBI BCE JBA yHKTA 33JJaHUS C
OTJIETTLHBIMU OIMHUOKaMH, UCTIPABIIEHHBIMH TTOCJIE TIEPBOTO KOHTPOJISI TEKCTA OTYETA

OL;BHKCZ.‘ HC 3a4TCHO
Onucanue xapakmepucmuKku 6blNOJIHEHUA SHARUA. Ommoku He HCITPABJICHEI I1IOCJIE BTOPOTO
KOHTPOJIA TCKCTAa OTUYCTA

KM-2. KM-2

®opmbl peanuzanuu: OOMeH 3JIeKTPOHHBIMU JOKYMEHTaMH
Tun KOHTPOILHOrO MeponpuATHs: VIHIUBHTyaIbHBIN TPOEKT




Bec koHTpobHOr0 Meponpustusi B BPC: 30
IIpouenypa mpoBeaeHUs] KOHTPOJbLHOro meponpusitusi: IIpoBepka BbeimonHeHud n. 4 U S
pacueTHOro 3a/laHus Ha OCHOBE OTYETA 10 paCUETHOMY 3aJIaHUIO

KpaTkoe conep:kanue 3a1aHusi:

1. ITocTpoenuie 0a30BOI YUCICHHOM CETKH, 1I0KA3aTEIBCTBO CETOYHOM CXOAMMOCTH.
2. 3ajgaHue TpaHUYHBIX YCIIOBHM Ha si3bIKe (haiina mpoekTa koga ANES.

KOHTpOJII:HLIe BOI[pOCLI/SaL[aHI/Iﬂ:

3narh: THIBI CETOK KOHTPOJIBHBIX
00BEMOB MeToaa MKO u
MIPUHIIAITBI KX TIOCTPOCHUS

1.Kakue 0OCHOBHBIE TPUHIIUIIBI TOCTPOCHUS
“npaBmwibHBIX” ceTok KO?

YMmers: IlpoBoauTh pacyeTsl C
ucnonb3oBanueM Kommnuiaropa u
Penrarensa xoma ANES

1.YMeTh HCIOJIB30BaTh ONEPATOPhI FeHEpaTOpa CETOK
ANES a1 mocTpoeHus HEOTHOPOIHBIX
CTPYKTYPHUPOBAHHBIX CETOK?

2.YMeTh HUCHOIB30BaTh ONEPATOPHI TEHEPATOPa CETOK
ANES nns mocTpoeHust HEOZHOPOIHBIX
HECTPYKTYPHUPOBAHHBIX CETOK?

Onucanne MKAJbI OIIEHUBAHUS

Ouyenka. 3a4TEHO
Onucanue xapakmepucmukuy 6bINOJIHEHUs: 3HaHUs: B 11e7I0M BBIITOJIHEHBI BCE J[Ba YHKTA 33JJaHHS C
OTJICIIBHBIMU OITMOKAMHU, UCITPABJIICHHBIMHE ITOCJIC TIEPBOTO KOHTPOJIS TEKCTA OTUETA

Ouyenka: HE 3a4TCHO
Onucanue xapakmepucmuxu 6vblnonerus 3Hanus: OMmUOKN HE UCTIPABIICHBI TIOCIIE BTOPOTO
KOHTpPOJIS TEKCTa OTYETa

KM-3. KM-3

®opmbl peanuzanuu: OOMeH JIeKTPOHHBIMU JOKYMEHTaMH

THun KOHTPOILHOI0 MeponpuATHs: VIHIUBHTyaIbHBIN TPOECKT

Bec koHTpObHOrO Meponpusitusi B BPC: 30

IIpouenypa mnpoBeaeHusi KOHTPOJIbHOro Meponpusitusi: [IpoBepka BbiloNHEHUS M. 6 u 7
pacyeTHOro 3a/laHusl HA OCHOBE OTYETA 10 PaCYETHOMY 33JIaHUIO

KpaTKOC CoA€cpKaHMuE 3alaHUA:
1. Bemonaenne pacucToB. Amnamus MOJIYYCHHBIX PC3YJIbTATOB.

2. O6paboTKa pe3yJbTaTOB U CPAaBHEHUE C UMEIOIIMMHUCS B JINTEPATYPE JaHHBIMHU.

KoHTpoJibHbIC BONIPOCHI/3aJaHHA:

3HaTh: Meronsl peLeHns 1.YTo0 ABNSIETCS KPUTEPUEM MOJTYUYECHHSI PABUIBHBIX

JCKPETHBIX ypaBHEHUI C pE3yJIbTaTOB pacyeTa B IPOLECCE UTEPALIMOHHOTO

HCIIOJIb30BAHUEM  HUTEpPAlMOHHBIX pemenus 3anauu B Pemarene ANES?

JITOPUTMOB

YmeTs: Crpoutb 1.YMmerpb ucnons3oBars [Toctnponeccop ANES wnm

CTPYKTYpUPOBAaHHbIE u noctiporeccop ParaView 11 nmpeacraBieHus

HECTPYKTYpPUPOBaHHBIE CETKU KOJa pe3ynbratoB MoaenupoBanus (cetku KO, n30KoHTYpbI

ANES OCHOBHBIX NOJIEH, pa3uUHble TPapUKU B OJHOMEPHBIX
CEUEHUSIX.

Onucanune MKAJbI OIICHUBAHUA:

Ouyenka: 3a4T€HO




Onucanue XapakmepucmuKu 6blNOJIHEHUSl 3HARUA.! B 11e;10M BEIIIOIHEHEBI BCE JIBa ITYHKTAa 3alaHus C
OTACJIbHBIMU OI_HI/I6K3MI/I, HCITPABJIICHHBIMH ITIOCJIC IIEPBOI'0 KOHTPOJIA TEKCTA OTUCTA

Oyenka: HE 3a4TEHO
Onucanue xapaxmepucmuxu evinoanenus snanus: OMMOKH He UCTIPABIICHBI ITOCIIE BTOPOTO
KOHTPOJISI TEKCTa OTYETa

KM-4. KM-4

®opmbl peaau3anmnu: 3aiuTa 3a1aHus

THun KOHTPOILHOI0 MeponpuATHA: IHIUBUTyaIbHBIN TPOEKT

Bec konTpoabHoro meponpusitusi B BPC: 20

IIponenypa npoBeaeHnsi KOHTPOJIBLHOI0 MeponpusaTHs: [IpoBepka BBIIIOJIHEHNUS 1. 8 PACYETHOIO
3a/1aHus

KpaTKOC CoA€cpKaHMuE 3alaHUA:
OxonuarenabHas IIOoATOTOBKA OTUCTA I10 paCYCTHOMY 3alaHUTO U KpaTKOﬁ MMPC3CHTA M.

KoHTpoJibHbIe BONIPOCHI/3aJaHUA:

3Hath:  BusyambHble  crnocoObl 1.3HaTh Bce 3Tanbl pelleHus HHANBUIYAIbHON 3a1aun
IIPEJICTaBICHUS pe3yJbTaToB

pacyeToB

YMmers:  Ymerb  0OpabaThiBaTh 1.YMeTb KpaTKO pacckasarh O MOITYYEHHBIX pe3yJbTaTax
pe3ysabTaThl Pacye€TOB C MOMOIIBIO

MOCTIPOLIECCOPOB ANES u

ParaView

OnucaHue MKAJbI OLleHUBAHUS:

Oyenka: 5
Huorcnuii nopoe svinonnenus 3aoanus 6 npoyenmax. 90
Onucanue xapaxmepucmuxu 8bINOIHEHUS] SHAHUSAL:

Ouyenka: 4
Huoicnuti nopoe evinonnenus 3adanus 6 npoyenmax.: 85
Onucanue xapakxmepucmuxu 8bINOJHEHUS SHAHUSL:

Oyenka: 3
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax: 10
Onucanue xapakxmepucmuxu 8bINOIHEHUS. SHAHUSL:




COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
1 cemectp

@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

IIpumep Onsiera

1. Annpoxcumarus notoka Ha rpansx KO B 3agauax aud@y3uu npu npon3BoIbHO
u3menstonemcs kodddumente quddysun. CrangapTHBINA BUI TUCKPETHOTO aHAIOTa
00006menHor0 MudhepeHnranTLHOr0 ypaBHeHus 1uddy3uu.

2. CrannaptHas k-6  Mojieb ¢ IPUCTECHOYHBIME QYHKIMAMH. Peanu3anus mpucTeHOUHbIX
GyHKUM pu YucIeHHOM perieHun MetogoM KO ypaBHEHUS AT KUHemu4ecKkol dHepeuu
TypOyJICHTHBIX MyJIbCAU B MTPUOIMKEHUN TIOTPAHUYHOTO CII0S

IIpoueaypa npoBenenust

CryneHtaMm BblAalOTCs OmileT M3 JABYX BOIPOCOB. IIepBbIi BOIPOC COJNEPKHUT TEOPETUUECKUI
MaTepuai, CBA3aHHbIA ¢ unciaeHHbIMU anroputMamu CFD komoB nns pemieHus ypaBHEHUU
TUAPOJMHAMUKHA U YpaBHEHUH NepeHoca. BTopoil BOIIPOC MOCBAILIEH IVIaBHBIM MaTEMaTHYECKUM
mozeisiM CFD koz10B - MoJienupoBaHuIo TypOyJIEHTHOIO IIEpeHoca UMITynbca U Terna. Ha oTBer Ha
BOIIPOCHI OTBOAUTCH 1,5 Haca.

L. Ilepeuenv Komnemenyuit/uHOUKAMOPO8 u KOHMPOAbHBIX 60NPOCOB NPOGEPKU PE3YTbI AN 08
0C80eHUA OUCUUNTUHDL

1. Komnerenmust/Uuaukarop: MJI-1nk-1 imeeT HaBbIKM MaTeMaTU4eCKOTO OMKUCAHUS U
MOJIEJTMPOBAHUS MPOIECCOB B pabOUUX TeNlaX U AJIEMEHTaX SHEPreTHYECKUX YCTAHOBOK

Bonpocsl, 3aganus
1.0600mmenHo0e tuddepenHnnanbHoe ypaBHeHHE nepeHoca. OU3nUecKuil CMBICI OTAETbHBIX
wieHoB. [lonydeHne TUCKPETHOrO aHAJIora METOJI0M KOHTPOJIbHOro 00beMa. CTaHAapTHBIN
BU/J| IUCKPETHOTO aHajora
2.Anmnpoxcumanus notoka Ha rpansax KO B 3agauax nuddy3uu npu npous3BoJbHO
u3MeHstomeMcs kodppurmente aupdysun. CTaHAapTHBIA BUJ TUCKPETHOTO aHaJora
0606menHoro nuddepeHuanpLHOro ypaBHeHus nudadys3uu.
3.0cobeHHocTr yncieHHoro peulenus ypasHeHuit Hasbe-Crokca. [lepemenHbIe
3aBUXPEHHOCTh — (YHKIUS TOKA. YpaBHEHUE )i AaBieHns. OCOOEHHOCTH UTEPALlMOHHOTO
METO/Ia PELICHMS YPABHEHMS ISl 1aBICHUS.
4.CxemHast nudpdysus. [Ipuunnel nosBiaeHust cxeMHOU UG Y3, METOIbI, TPUMEHSIEMbIE JI51
€€ YMEHBIICHHUS.
5. Ana ypaBHenus audpdysuu div(I'grad®) =0
1) BeIBECTH TUCKpETHBIN aHanor rpaHu4Horo yciosus Il pona

oD
—I —)p=0(Dp -0 /),
( 6H)B u(@p—D /).

r7ie N — BHELIHsS HopMaub K rpanuie, @B — 3nauenne uckomoit GpyHkimm B Touke «By,
npuHaIexKariei rpanuie, Alfa , ®f — cBoOOHBIC TapaMeTphl.

2) xakue 3HaueHus Alfa u ®f gomkHBI OBITH 3a1aHBI IS TOTO, YTOOBI B TPAHUYHOU TOUKe «B»
paccuuTaHHOE 3HaYeHHe UCKOMOM QpyHkunu @ okazanoch paBHbIM DO?

6.Meton 3aganus rpaHuuHOro ycioBus Il poja ¢ momMompo JONOIHUTEILHOTO HCTOYHUKOBOTO
yjieHa B IpUMbIKatoleM K rpanuie KO
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7.Wcnionb3ys cXeMy ¢ pa3HOCTSMH IPOTUB MOTOKA ONpeaenuTe Ko3hGUIueHTsl TUCKPETHOTO
aHasiora JJisg ypaBHEHUs

div(pu®d — I'grad®) = 0
11 BHyTpeHHero apymepHoro KO ¢ y3moBoit Toukoi «P» nipu yenmosuu I = 0 Bo Beeit

06J13.CTI/I, TCYCHHUEC OAHOMCPHOC, CCTKHU PAaBHOMCPHELIC.

Hanpasnenus tedenus cM. Ha puc. 1, 2.
P p

Lo ; /
4 ; : [
| H | e I
Puc. 1 Puc. 2
8.«llaxmaTHbie» pacuerHble ceTku KO mist pacyera nosst ckopoct. OCHOBHBIE
[IpEeUMyILIECTBa

9.Anroputm SIMPLE

10.Anroputm SIMPLER

11.Metox GIOKMPOBAHHBIX SYEEK MPU pacyeTe MOl CKOPOCTH M TEMIIEPATyphl B 00IaCTAX
CJIOKHOM reomeTpun. MeToa 3ajaHus IPOU3BOJIBHBIX 3HAYCHUH 3aBUCUMOM ITepEMEHHON BO
BHYTPEHHUX TOYKaX pacyeTHOH o0iacTu

12.IIpuHuunuansHele TpoOIeMbl PSIMOro MOAEIUPOBaHUs TypOyneHTHOCTH. OcpeaHeHue
Peitnonbaca u ®@aspa. PeiiHOIBACOBEI HANIPSIKEHHUS.

13.I'unore3a ByCCI/IHeCKa. OCHOBHBIE HEOOCTAaTKU I'MIIOTC3EI. HCHOJ’IBSyeMLIe AHAJIOTUH MCKIY

MOJIEKYJISIPHOM U TypOyieHTHOH BszkocTaMU. Popmyia [Ipanatis ans TypOyneHTHON
BA3KOCTHU. IIpeneinsl ee NpUMEHUMOCTH, IPEUMYILIECTBA U HELOCTATKHU.

14.®opmymna IIpanarns—Koamoroposa st TypOyneHTHOM BsizkocTH. [Ipumep
OJTHOTIapaMEeTPUUECKON MO/ TypOyJIEHTHOCTH, UCTIONb3YIouid popmyy [panarias—
Konmoroposa. [IpeumymiectBa 1 HEAOCTATKU MOJIEIIH.

15.YpaBHeHne nepeHoca Juisi KOMIIOHEHT TEH30pa HanpsbkeHui PeliHonbaca

F oI
—pu,u )

@u3nyecKuil CMBICI OT/AEIbHBIX 4eHOB. Kakue uleHbl B 3TOM ypaBHEHHH TPeOyrOT
MOJIETIbHBIX 3aMBIKAIOIINX COOTHOLIEHUH? UTO U3MEHUTCSI, €CIIM MIPOJENATh CBEPTKY ITOTO
ypaBHEHWUSI, T.€. IPUHATH | = j.

16.«3aMbIKaHNe» ypaBHEHUS I KHHETHUECKOW SHEPTUU TYpOYJICHTHBIX IyJIbCALH
17.KayecTBeHHOE MOBEIEHUE XapaKTEPUCTUK TYPOYJICHTHOCTH B CIIBUTOBBIX MPUCTEHOYHBIX
CII0SIX

18.CrannaptHas k-6  MoJeb ¢ IPUCTEHOYHBIMU (DYHKIMAME. Peanu3anus nprucTeHOUHBIX
byHKuui npu yucieHHoM pemeHun MetogoM KO ypasuenus osusicenus B IpuOIMKEHUH
MOTPAHUYHOTO CIIOSI

19.CrannaprHas k-6  Mojenb ¢ IpUCTEeHOYHBIMU (pYHKIMSAME. Peanu3anus nprucTeHOYHBIX
GbyHKIMH npu ynciaeHHoM petteHun MetonoM KO ypaBHeHus sHepeuu B IpUOIMKEHUN
MOTPAaHUYHOTO CJIOSI
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20.CrangaptHas K- MOJIelb ¢ MPUCTEHOYHBIMHU (DYHKITUSIMH. Peann3aiius mpucTeHOYHbIX
GYHKIMA TPY YUCIICHHOM pereHr MeTooM KO ypaBHEHUS ISl KUHemU4ecKou SHepeuu
TypOYJIEHTHBIX MyJIbCAUN B TPUOIMKEHUN TIOTPAHUIHOTO CIIOS

21.0tauune k- € Mmomeneii TypOyJICHTHOCTH /ISl pacueTa TeYeHUH ¢ HU3KMMU YnciaMu Ret ot
crangaptHou K- e momemnu.

22.Anrebpanydeckasi MOZEIb Ui PEHHOIBACOBBIX HanpshkeHuil. [Ipumepsl npuMeHeHusl.

Matepuanbl 1Jisl IPOBEPKH OCTATOYHBIX 3HAHUM
1.Yto nexut B ochoBe MKO?
OTBeThI:
WuTerpanbhbie 0anaHCchl UMITYJIbCa U MACChl, 3allMCAaHHBIE U1 KaXKO0r0 KOHTPOJIBHOIO 00beMa
ATIpOKCUMaIUs YaCTHBIX TPOM3BOIHBIX B YpaBHEHHX OajaHca ¢ moMoIbko psgoB Teitnopa
BapuanuonHnslii moaxo/1, OCHOBaHHBIA HA MUHUMU3AIMH COOTBETCTBYIOIICH BETUYHUHBI -
byHKIHOHATA
Bepubiii otBeT: MHTerpanbHble OalaHChl UMITYJIBCA M MACChI, 3alICAHHBIE JIJIS KQXKI0TO
KOHTPOJIBHOI'O 00beMa
2.B yewm 3akitoyaercs riiaBHOE OTJIMYKE CTPYKTYPUPOBAHHBIX U HECTPYKTYPHUPOBAHHBIX
CEeTOK?
OTtBeTsI:
B crpykrypupoBanubix cetkax KO M0XHO 0JJHO3HAUYHO POHYMEPOBATH C IIOMOILIBIO TPEX
OJIHOMEPHBIX UHACKCOB
KO cTpykTypupOBaHHBIX CETOK BCerja MMEIOT (GopMy Mapaiesenunea
PacuerHas 06nacTh npu UCHOIB30BAaHUH CTPYKTYPHUPOBAHHBIX CETOK BCEria UMEIOT hopMy
napajuiesenuneia
Bepwpiii otBeT: B cTpykTypHupoBaHHbIX ceTkax KO M0OXXHO 0JTHO3HAYHO MPOHYMEPOBATH C
ITOMOUIBIO TPEX OJJHOMEPHBIX UHJIEKCOB
3.Uto 0003Ha4arOT MEpBBIC JBA CUMBOJIA B Ha3BaHuU anroputma SIMPLE?
OTBeTHI:
Semi-Implicit (ITonyHesiBHBIIA)
Simple Integration (ITpocToe nnTerpupoBanue)
Staggered Interpolation (CaBuHyTast HUHTEPIIONIALINSA)
Bepnpriii otBet: Semi-Implicit (IlonyHesBHBII)
4.YTo Takoe 1axMaTHbIE CETKU?
OTBeTHI:
OTO CTPYKTYPUPOBAaHHBIE CETKHU, B KOTOPBIX KOMIIOHEHTBI BEKTOPA CKOPOCTH OIIPEIEICHBI Ha
rpansax KO
OTO HECTPYKTYpUPOBAaHHBIE CETKHU, B KOTOPBIX (popma KO uepenyercst B HanpaBIeHUN oceit
KOOpJUHAT
3TO0 CTPYKTYpPUPOBAaHHBIE CETKH, B KOTOPBIX mupruHa KO neproanyecku MeHsieTcs B
HaIlpaBJIEHUU OCEN KOOpAUHAT

BepHblil 0TBET: ITO CTPYKTYPUPOBAHHBIE CETKH, B KOTOPBIX KOMIIOHEHTHI BEKTOPA
CKOpOCTHU ompeaesieHbl Ha rpaHsax KO

5.Kakue ycnoBus HakIaaAbIBalOTCA HAa KOOPPUIMEHTH! HIDKHEN peslakcalluy AJisl CKOpOCTel

npu ucrnosib3oBannu Metoga SIMPLE Ha miaxmMaTHbIX CTPYKTYpHUPOBaHHBIX CETKax?
OtBerTsI:

Relax(U) <= 0.5

Relax(U) =0.9

Relax(U) >= 0.5
Bepwnsriit otBeT: Relax(U) <= 0.5

6.0OcHOBHBIE 0COOEHHOCTH CUCTEMbI TUCKPETHBIX ypaBHeHH HaBbe-CTokca B Mmetosie MKO?
OTBeThI:
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OT0 HeNMHEHHas cucTeMa anredpandeckux ypaBHEeHHH (K03 (HUIIMEHTHl ypaBHEHHUH 3aBHCAT
OT 3aBUCHMBIX IIEPEMEHHBIX ) U MaTPHULIA ITON CUCTEMbI CUJIBHO pa3pekeHHas
Marpuna 3Toi CUCTEMBI UMEET TPEXIUArOHAIBHYIO CTPYKTYPY
KoadduimeHnTs! AUCKPETHBIX ypaBHEHUI MOTYT UMETh pa3Hble 3HAKU
Bepuslii oTBeT: IT0 HeNMMHEHHAs cUCTeMa anredpandeckux ypaBHeHUH (Kod(puumeHTs!
YpaBHEHUI 3aBUCST OT 3aBUCUMBIX MIEPEMEHHBIX) U MAaTPUIIA TOW CUCTEMbI CHIIBHO
pa3pexeHHas
7.Kakue onepatopsl B ¢aiiie npoekta koga ANES ncnons3yrores s onvcaHust GOpMbl U
TpaHUI] pacyeTHOI obmacTu?
OTtBeTsI:
Omneparopsl 30H 111 noctpoeHus cerok KO o ocsiMm koopauHAT
Omneparopsl onucaHus naTyen
Omneparopbl ONMCaHUs! CBOWCTB TEIUIOHOCUTENS
Bepnsiii orBeT: OniepaTopbl ONMCAaHUS MTaTYeh
8.Kaxoit kputepuit ucnonsizyercs B kojie ANES (u npyrux CFD) konax amns nosxydeHus
pelIeHus UTEPaluOHHBIM METOIOM?
OTBeThI:
JlocTUTHYTO 3a/laHHOE YUCIIO UTepaluit
be3pa3mepHas HeBsI3Ka IMCKPETHBIX ypaBHeHHM < 1.e-4 .. 1.e-5
JlocTUrHyTO 3a/laHHOE BpeMsi pacueTa
Bepnpiii otBeT: bezpasmepHas HeBs3Ka AUCKPETHBIX ypaBHeHul < 1.e-4 .. 1.e-5
9.Kakoii anroput™m pacnapaienuBanus pacueroB CFD 3anau ucnons3yercst nmpu padoTte ¢
noncuctemoir MPI (MuTepdeiic [Tepenaun Coobuienuii)?
OTtBeTsI:
Pasz0buenne pacuetHON 00IaCTH HA TOAOOIACTH, YUCIO KOTOPBIX PABHO YHCITY HCIIOJIB3YEMbIX
aqep Kiactepa
PacnapanienuBanue UKIOB BHYTPU IIPOrPaMMHOTO KO/1a
Bepusliit otBet: Pazouenue pacueTHoi 001acTH Ha MOA0OJACTH, YHUCIIO KOTOPBIX PAaBHO
YHCITy UCIIOJIb3YEMBIX SJIEp KlacTepa
10.Yt0 Takoe ceTouHas CXOAUMOCTE?
OTBeThI:
Br16op 6a3oBoii cetkn KO 11 pacyeToB Ha OCHOBE CPaBHEHUS pe3yJbTaTOB Ha CEpPUU BCeE
0oJIee MEJIKUX JETAJbHBIX CETKaxX
Bb100op ceTkn Ha OCHOBE MUHMMAJIBHOTO YHClia UTEpalliii, HEOOXOAUMBIX JUISl CXOAMMOCTH
UTEPALMOHHOIO IpoLecca
Bepusliit otBet: Boibop 6a30B0ii cetku KO 1711 pacueToB Ha OCHOBE CpaBHEHUS
PEe3yJIbTaTOB HAa CEPUU BCE 0OJIEe MENIKUX JETaIbHBIX CETKAX
11.Kak B koge ANES onucsiBaroTCsi rpaHUYHBIE YCIOBUS?
OTBeThI:
* Kak n1MHeapu30BaHHbIE TOBEPXHOCTHBIE HCTOYHUKH, MPUBSA3aHHBIE K TPAHAM I'PaHULIbI
pacdeTHOn 06sacTh
Kak BeIpakeHUs Ui rpaHUuYHOro 3HaueHus1 O-nepeMeHHOH, 3a1aHHbIE B CIIELUAIbHBIX
HyneBbIx KO Ha rpanune
Bepnbslii otBeT: Kak nMHeapn30BaHHBIE TOBEPXHOCTHBIE HCTOYHUKH, IPUBSI3aHHBIE K
IpaHsM I'paHUIbl pacueTHON 061acTH
12.Kakast Mmozienb TypOyJI€HTHOCTH HE TpeOyeT MPUBIICUYEHUS TOTIOHUTEILHONW AIMITUPUYECKON
uH(pOpMaLU AJI 3aMbIKaHUSI MaTEMAaTUYECKOM MMOCTaHOBKU?
OtBeThI:
DNS monens
Anrebpanueckast mozenb [Ipanaris
JIByxnapamerpuueckas k-eps Moenb
Bepnslii orBeT: DNS Moznens
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13.IIpy MCHOIB30BAHUU JIByXIAPAMETPUUECKUX MOJIENeH TYpOyIEHTHOCTH € NPUCEHHbIMU
@dynKyusmu He0OX0IMMO, YTOOBI OE3pa3MEpHOE PACCTOSTHUE OT IIEHTPA MPUCTEHHOTO
KOHTPOJIBHOTO 00beMa 110 cTeHKHU (Y+) yIOBIETBOPSIIO YCIOBHUIO:

OTtBeTsI:
Y+ <1
Y+ >30-40
Y+ =10

Bepnsiii orBet: Y+ > 30-40
14.I1pu ucnonp30BaHUM ABYXIIaPAMETPUIECKUX MOJETCH TypOyIEeHTHOCTH Il HU3KUX
TypOyneHTHBIX uncen PeliHonbaca HE0OX0AUMO, YTOOBI Ge3pa3MepHOe PacCTOSIHUE OT IIEHTpa
MPUCTEHHOTO KOHTPOJIBHOTO 00beMa 10 CTeHKH (Y+) YIOBIETBOPSIIO YCIOBHIO:

OTtBeTsI:
Y+ <1
Y+ >30-40
Y+ =720

Bepnsiii otBeT: Y+ <1
15.B aByxmnapamerpudeckoii k-eps mojenu TypOyaeHTHOCTH iepBas D-nepemenHas — K — 310
SHeprus TypOyJIEeHTHBIX MyJIbCcaluii, Kakoi pusndeckuii cMpIci uMeeT BTopast O-nepeMeHHas
eps?

OTtBeTsI:
DTO XapakTepHOE BpeMs KHU3HU TYPOYICHTHBIX BUXPEH
DTO CKOPOCTh TUCCUMALMU TYpOYJICHTHON YHEPTUH
OT0 XapakTepHOe MacmTad TypOyICHTHBIX BUXPEH

BepHnblii 0TBeT: DTO CKOPOCTH IUCCUTIAIIMH TYpOYJIEHTHOM SHEPTUU

II. Onucanue wkKanvl oueHueanuA

Oyenka: 5
Huorcnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 90
Onucanue xapaxmepucmuxu 6vinoineHus sHanus: OTBETHI JaHbl BEPHO, YUETKO
c(hopMyJIMPOBaHHBIE OCOOCHHOCTH MPAKTUICCKUX PEIICHUH

Oyenka: 4
Huorcnuii nopoe svinonnenus 3aoanus 6 npoyenmax.: 80
Onucanue xapaxmepucmuxu 6bino1HeHus 3Hanus: bonbIIMHCTBO OTBETOB JIaHkI BepHO. He Ha Bce
JIOTIOTHATEILHBIC OTBETHI IaHbI MPABUIHHBIK OTBETHI

Oyenka: 3
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax: 10
Onucanue xapaxmepucmuxu 6vinoHeHus 3nanus: OTBETHI HAa BOPOCH 0YEHb MOBEPXHOCTHBIE. Ha
HEKOTOpPBIC JOMOJTHUTEIBHBIE BOIIPOCH! OTBETHI OBLITH HETIPABHIILHBIC

1I1. Ilpaguna évicmaesnenusn umo2080i OYeHKU no Kypcy

Onenka ompenensieTcsi B COOTBETCTBUU ¢ [lomokeHneM o OalTbHO-PEUTHHTOBOM CHUCTEME ISt
crynentoB HUY "MOHW" Ha ocHOBaHUU CEMECTPOBOM U aTTECTALIMOHHOMN COCTaBIISIOMIMX.
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