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OBILIASA YACTD

OneHouHbple MaTepuaibl MO0 AWCLMIUIMHE IPEIHAa3HAYEHbl I OLIEHKH JTOCTHXKEHUS
0o0yyarolMMUCS  3aIUVIAHUPOBAHHBIX  PE3YyJIbTATOB  OOyYeHUs 10 JAMCLUUIUIMHE, JTana
(dbopMHpOBaHUs 3aIUTAHUPOBAHHBIX KOMIIETEHIIMN M YPOBHS OCBOCHUS TUCIUILINHBI.

OneHouHble MaTepuabl 0 JUCHMIUIMHE BKIIOYAIOT OLEHOYHBIE CPEJICTBA AJIS IPOBEACHUS
MEPONPUIATHH TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. [TK-1 CnocoGeH aHanu3upoBaTh U MOJICTUPOBATh (PU3HUECKHUE MPOIECCHI, HCTIOIb3yeMbIe B
aTOMHOU DHEPIreTUKE
NJI-1 imeeT HaBbIKM MaTEMAaTUYECKOTO OMMCAHUS U MOJEIMPOBAHUS MTPOLIECCOB B pabOYnX
TeNax U 3JIEMEHTAaX IHEPreTUUYECKUX YCTAHOBOK

N BKJIFOYACT:
AJIS TEKYIEro KOHTPOJIA YCIIEBAEMOCTH

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

Dopma peanuzaunn: OO6MeH 3JIEKTPOHHBIMU JJOKYMEHTaMH
1. KM-1 (MnauBuayanbHbIN IPOEKT)
2. KM-2 (UnauBuayanbHbIN TPOEKT)
3. KM-3 (MnauBuayalbHbIN IPOEKT)

BPC aucuunavHbl

1 cemecTp

IlepeyeHb KOHTPOJIBHBIX MePONPHUATHI TEKYIIEro KOHTPOJS YyCHeBaeMOCTH IO
AUCUHHUILINHE:

KM-1 KM-1 (MaauBuayaibHbIi NPOEKT)

KM-2 KM-2 (MuauBuayanbHbIN IPOEKT)

KM-3 KM-3 (MeauBuya bHBIH POEKT)

KM-4 KM-4 (MaauBuayanbHbIi MPOEKT)

Bujx npomexyTo4HOI aTTecTaliMy — JK3aMEH.

Beca KOHTpoIbHBIX MeponIpusATHil, %o
Nupekc KM-1 | KM-2 | KM-3 | KM-4
Paznen qucuumuimabl
KM:
Cpox KM: 5 8 12 16
Bsenenue
BBenenue +
OTanbl peleHus MPUKIATHON 3a]1a4 C UCIIOJIb30BAaHUEM
CFD konoB




OTanbl pelieHus MPUKIAAHON 3a]1a4 C UCTIOIb30BAHUEM

CFD xonos

ITepBoe 3HakomcTBO ¢ kogoM ANES

ITepBoe 3nHakomcTBO ¢ kogoM ANES

®-nepemennsbie. Pacuetnas obmacte. [ paHuyHBIE YCIOBUS

®-niepeMeHHbIE

PacueTtHas 0o61acTh

I'pannuHbIe ycnoBus

@yHKIMOHANbHOE HanoJaHeHue koga ANES

@yHKIMOHaNbHOE HanoiaHeHue koga ANES

Cetku KOHTpOIBHBIX 00beM0oB MKO

CeTku KOHTpOJIBHBIX 00beM0oB MKO

I[I/ICerTHHe YpaBHCHHA U METObI UX PCIICHUA

I[I/ICerTHHe YpaBHCHHA U METOJbI UX PCILICHUA

HapanneanLIe BBIYMCIICHUA

HapaJ'IJ'IGJ'IBHBIe BBIYHMCIICHUA

O06paboTka pe3yabTaTOB pacueToB

O06paboTka pe3yabTaToOB pacueToB

OtxkpaIThiil Ko OpenFOAM

OtxkpriThiil K01 OpenFOAM

Bec KM:

20

30

30

20




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
KOMITETCHIIMHT pe3ysbTaTel  00y4eHMsI IO
JUCHUTIIINHE

IK-1 N-1nka Wmeer HaBbiku | 3HATH: KM-1 KM-1 (MuauBuyabHBINA TPOEKT)
MaTEMATUYECKOr0 OMUcaHusi | MeToibl peleHus KM-2 KM-2 (ManuBuyanbHbIA TPOEKT)
51 MOJCIINPOBAHUs | TUCKPETHBIX YPABHEHUM C KM-3 KM-3 (MuauBuyanbHbIA IPOEKT)
MPOLIECCOB B pabOUMX Tejax | UCIOJIb30BAHUEM KM-4 KM-4 (MnnuBuyanbHbIA MPOEKT)
u 3JIEMEHTAaX | UTEPALIMOHHBIX AJITOPUTMOB

SHEPreTUYECKUX YCTAHOBOK | DTarbl pelieHus
MPUKIATHON 3a1a4u ¢
nomoibso CFD xonoB
BusyanbHble criocoObl
MIPEJCTABICHUS PE3YIbTAaTOB
pacueroB

Tumnsl ceTok KOHTPOJIBHBIX
o0bvemoB Merona MKO u
MPUHIUIBI UX TTOCTPOEHUS
ApXUTEKTYpPY, OCHOBHOE
(GyHKIIMOHAIBHOE
HaTIOJTHEHHE,
MaTeMaTH4eCKHue MOAETH U
MIPUHIIMIIBI paOOThI
COBPEMEHHBIX
KOMITBIOTEPHBIX KOJOB JIJIs
MO/ICIMPOBAHUS MPOLIECCOB
TEPMOTH/IPABIINKH B
HHEPreTUYECKUX
YCTaHOBKaX;




YMeTh:

Hcnons3oBaTh
MakponepemenHble ANES
JUISL OTTMCAHMS
MaTeMaTH4YeCKOi
IMOCTAHOBKH 3aJ1a4u
IIpuBectu onucanue cBoen
3a7a49¥ K MaTeMaTHYECKUM
Mogensm koga ANES
Crpouth
CTPYKTYpHUPOBAHHEIE H
HECTPYKTYypUPOBaHHBIE
cetku kojga ANES
[IpoBOAKUTH pacyeTh ¢
HCII0IL30BaHUEM
Komnunsitopa u Pemarens
koma ANES

YMmets 00pabaThIBaTh
pe3yabTaThl PaCYETOB C
MOMOIIIBIO TOCTIPOLECCOPOB
ANES u ParaView




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus

KM-1. KM-1

®opmbl peanudanuu: OOMeH JIEKTPOHHBIMU JJOKYMEHTaMU
THun KOHTPOILHOI0 MeponpuATHA: IHIUBUTyaIbHBIN TPOECKT

Bec konTpoabHoro meponpusitusi B BPC: 20

IIpouenypa mpoBeeHHs1 KOHTPOJbHOro mMeponpusatusi: [Iposepka BbimosnHenus m. 1, 2 u 3
pacueTHOro 3a/laHus Ha OCHOBE OTYETa [0 PACUETHOMY 3aJJaHUIO.

KpaTlcoe CoA€cpiKaHuE 3alaHUA:

1. ®opmynupoBKa (HU3NIECKON U MATEMATHICCKON TTOCTAHOBKH 3a/1a4H.
2. Bri6op ®-niepeMeHHBIX MPUKIIATHOM 3a7a41, MaKpOIIEPEMEHHBIX U (POPMYIUPOBKA

I'PaHUYHBIX YCHOBI/Iﬁ.

3. [loctpoeHue pacueTHON 00JaCTH U 33JaHNE HEOOXOIMMBIX TTaT4eH

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3anyaHupOBaHHbIE pe3yJIbTaThl o0y4YeHHS no | Bonpocel/3aganus a1t IpoBepKu
JMCLUIUIMHE
3HaTh: ApXHTEKTYpY, OCHOBHOE (DYHKIIHOHAJIBEHOE 1.Kakue ¢puznueckue nporecchl

HAIIOJIHCHHUC, MATCMATHUYCCKUC MOACIIM U IIPHUHIUIIbL
pa6OTI)I COBpPCMCHHBIX KOMIIBIOTCPHBIX KOJOB  JJIA
MOJCIUPOBAHUS IIpoucccoB TCPMOTUAPABIUKHU B
SHCPICTUUCCKHUX YCTAaHOBKAX,

TpeOyeTcst CMOIETUPOBATh B
WHIWBUIYaJIbHOM 3a/IaHUH?
2.Kakue 3aBUCUMBIEC TTIEPEMEHHBIE
HEOOXOIMMO UCIOJIB30BaTh IS
MOJCIIUPOBaHUs?

3.Kakue oCHOBHBIC TIPHHITUTIBI
BBIOOpA TEOMETPHUH PaCUETHOM
obnactu?

3HaTh: OTambl pelIeHUs 3aauu = C

nomouiso CFD xomnos

MIPUKJIATHOU

1.Kakue ¢usnueckue rpaHuvHbIe
YCJIOBHSI HEOOXOIUMBI IS
3aMBIKaHHUs MaTeMaTHYECKOM
IMOCTAHOBKH 3aJa4n?

YmMmers: Ucnonws3zoBate MakponepeMmeHHble ANES nis
ONMUCAHUs MaTEMAaTHYECKON ITOCTAaHOBKH 3aa4X

1.YMeTh HCTIOIB30BATh
MaKpONCPEMCHHBIC ITPOCKTA IJIA
OIMMCaHUs TapaMETPOB 3aa41

VYmers: IlpuBectm  omnmcaHue  CBOEH
MateMaTuueckum moaeiraMm koxa ANES

3aga4un K

1.

1. YmeTb NpUBECTM MaTEMATMUYECKYIO
NOCTAHOBKY CBOEW 33434M K
MaTemMaTUYeCKMM MOAENAM Koaa
ANES

Onucanue MKAJbI OIICHUBAHUA:

Ol{eHKa.' BauyTCHO»
Onucanue XapakmepucmuKu 6blINOJIHEHUS 3HARUA! B 11ie;10M BEIIIOTHEHEBI BCE JIBa IIYHKTAa 3a/IaHUs C
OTACIBbHBIMU OHH/I6K3MI/I, HCITPABJIICHHBIMU ITOCJIC IIEPBOI'0 KOHTPOJIA TEKCTA OTUCTA

OM@HK&.’ «HEC 3a4YTCHO»
Onucanue xapakmepucmuKku 6blNOJIHEHUS SHARUA. Ommoku He HCITPABJICHEI ITIOCJIE BTOPOTO
KOHTPOJIA TEKCTAa OTUYCTA




KM-2. KM-2

®opmbl peauzanuu: OOMeH 3JIEKTPOHHBIMH JOKYMEHTaMH

Tun KOHTPOJIBLHOr0 MeponpusaTusi: UHAMBUIyaIbHbINA IPOEKT

Bec konTpobHOr0 Meponpustusi B BPC: 30

IIpouenypa mpoBegeHUs] KOHTPOJbLHOro meponpusitusi: IIpoBepka BbImosHEeHUd 1. 4 U S
pacueTHOro 3a/laHusl Ha OCHOBE OTYETAa [I0 PaCYETHOMY 3aJIaHUIO.

Kpatkoe cogepxanue 3ajaHusi:
1. ITocTpoenuie 0a30BOI YUCICHHOM CETKH, 10KA3aTEIHCTBO CETOYHOM CXOAMMOCTH.
2. 3ajgaHue TpaHUYHBIX YCIIOBHM Ha si3bIKe (haiina mpoekTa koga ANES.

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3amnaHupOBaHHbIE pe3ynbTaThl | Bonpocbl/3aganus s npoBepKu
00y4eHUs IO TUCHUILINHE
3uarb: Tumbl CETOK KOHTPOJBHBIX 1.Kakue ocHOBHBIC IPUHIIUIIBI TOCTPOCHHUS
o0vemoB Merona MKO u npuHLIMIIBI “npaBuibHBIX” ceTok KO?
WX MOCTPOCHHUS
VYwmers:  IIpoBoauTh  pacuerbl ¢ 1.YMeTh uCnonb30BaTh ONEPATOPHI FeHEPATOpa
ucnons3oBanueM Kommuistopa u cetok ANES nns moctpoeHust HEOTHOPOIHBIX
Pemarens koga ANES CTPYKTYPUPOBAHHBIX CETOK?
2.YMeTh HCHOJIb30BaTh OMEPATOPHI FTeHEPATOPa
cetok ANES st mocTpoeHust HeOTHOPOTHBIX
HECTPYKTYPUPOBAHHBIX CETOK?

OnucaHue MKAJbI OLleHUBAHUS:

Oyenka. «3a4TEHO»
Onucanue xapaxmepucmuxu 8blNOJIHeHUs 3HaHUs: B 11e10M BBITIOJTHEHBI BCE JBA MTyHKTA 3aJJaHUS C
OTJIETbHBIMU OLITUOKAMU, UCIIPABICHHBIMHU T1OCJIE TIEPBOTO KOHTPOJIS TEKCTAa OTUETa

Oyenka: «HE 3a4TCHO»
Onucanue xapakmepucmuku eoinonnenus 3uanus: OMmUOKN He UCTIpaBlIeHb! IOCIe BTOPOTO
KOHTPOJISI TEKCTA OTYETA

KM-3. KM-3

®opmbl peanuzanuu: OOMeH 3JIeKTPOHHBIMU JOKYMEHTaMH

THn KOHTPOJILHOI0 MeponpuATHs: VIHIUBHTyaIbHBIN TPOECKT

Bec koHTpObHOrO Meponpusitusi B BPC: 30

IIpouenypa mnpoBeaeHHsi KOHTPOJIbHOro Meponpusitusi: [IpoBepka BbilosHEHUs Im. 6 u 7
pacueTHOro 3a/laHusl Ha OCHOBE OTYETAa [0 PaCUETHOMY 3aJJaHUIO.

KpaTlcoe CoA€cpKaHME 3alaHUA:
1. BemonHenne pacycToB. Amnamus MOJIYYCHHBIX PC3YJIbTATOB.

2. O6paboTKa pe3yJbTaTOB U CPABHEHNE C UMEIOIIUMHUCS B JINTEPATYpPE JaHHBIMHU.

KoHTpoJibHbIE BONIpOChI/3aJaHUA:

3aruIaHUPOBAHHBIE pe3ynbTaThl | Bonpockl/3aganus s npoBepKu

00y4YeHHsI 110 TUCHIUTUIMHE

3HaTh: Meronsl peleHus 1.YTo0 ABNSIETCS KPUTEPUEM MOJTYUYECHHSI PABUIBHBIX
JUCKPETHBIX YpaBHEHUN C PE3yJIbTaTOB pacyeTa B IPOLECCE UTEPALUOHHOTO
HCIIOJIb30BaHUEM UTEPALOHHBIX pemienus 3anaun B Pemmatene ANES?

AJITOPUTMOB




3annaHupOBaHHbIE pe3ynbTaThl | Bonpocsl/3aganus amis npoBepKu

00y4YeHUs 10 TUCITUTINHE

YMeTs: Ctpoutb 1.Ymets ucnons3osark [loctnponeccop ANES nnm

CTPYKTYPUPOBAHHbBIE u nocrmporeccop ParaView mis npencraBieHus

HECTPYKTYPUPOBAaHHBIE CETKH KoJia pe3ynbratoB MojenupoBanus (ceTku KO, n30KoHTYpbI

ANES OCHOBHBIX TOJICH, pa3UYHbIe TPAPUKU B OJHOMEPHBIX
CCUCHUSIX.

Onucanue MKAJbI OICHUBaAHUSA:

lejeHKa.' «3Ba4YTCHO»
Onucanue XapakmepucmuKu 6blnOJIHeHUsl 3HAHUA! B 11e;10M BEIIIOTHEHEBI BCE JIBa ITYHKTAa 3alaHus C
OTACJIbHBIMU OI_HI/I6KaMI/I, HCITPABJICHHBIMH ITIOCJIC IIEPBOI'0 KOHTPOJIA TEKCTA OTUYCTA

OI/;GHKCZ.' «HEC 3a4YTCHO»
Onucanue xapakmepucmuKku 6blNOJIHEHUS SHARUA. Omuoku He HCIIPABJICHBI IIOCJIC BTOPOT'O
KOHTPOJIA TEKCTA OTUCTA

KM-4. KM-4

®opmbl peaju3anum: 3anIUTa 3aJaHUS

Tun KOHTPOJIBLHOr0 MeponpusaTus: HauBHUIyanbHbINA IPOEKT

Bec konTposbHOro meponpustusi B BPC: 20

IIpoueaypa npoBeaeHnsi KOHTPOJBLHOIO Meponpusitusi: [IpoBepka BbINOIHEHUS 1. 8§ PpACYETHOIO
3a/1aHMS.

KpaTkoe conep:kanue 3a1aHusi:
OKOH‘-IaTCJII)Haﬂ IIOATOTOBKA OTUECTA I10 paCLIeTHOMy 3aJaHUIO U KpaTKOfI HpeBeHTaHI/II/I.

KoHTpoJibHBIC BONIPOCHI/32JaHHA:

3aIIaHUpPOBaHHbBIE pe3yJIbTaThl oOyueHus no | Bonpocsl/3ananus 11 npoBepKu
JMCLUTUINHE

3HaTh: Busyanbnsie CHOCOObI MIpEACTABICHUS 1.3Hath Bce 3Tarbl peneHus
pe3yJIbTaTOB PaCYETOB VHIMBUAYaJIbHON 33aJ1auu
VYmerb: YMerb o0OpabaTbiBaTh pe3ysbTaThl PAcyETOB C 1.YMeTh KpaTko paccka3aTb O
nomonibio nocripoueccopoB ANES u ParaView MIOJIYYEHHBIX pe3ysbTaTax

Onucanue MKAJbI OLEHUBAHUS :

Oyenxka: 5 («OTIINYHOY)
Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax: 90
Onucanue xapakmepucmuxu 8bINOJHEHUs SHAHUA

Oyenxa: 4 («XOpOIIIO»)
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 85
Onucanue xapaxmepucmuxu 8bINOJIHEHUS. SHAHUSL:

Oyenka: 3 (KyIOBJICTBOPUTEIHHOY)
Huoicnuii nopoz evinonnenus sadanus 6 npoyenmax.: 0
Onucanue xapaxmepucmuky 6bINOJIHEHUsL SHAHUSL:

Oyenka: 2 («HEyJOBIETBOPUTEIHHOY)
Onucanue xapakmepucmuku 6blNOJHEHUs. SHAHUAL




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 kodddunuente muddy3un. CranaapTHBIN BUJ JUCKPETHOTO aHAJIOTa
00006menHor0 MudhepeHnranTLHOr0 ypaBHeHus 1uddy3uu.

2. CrangaptHas K- MoJielb ¢ IPUCTEHOYHBIME (QYHKIMSAMH. Peanu3anus npucTeHOYHBIX
(GyHKUIMH TpU YUCIIeHHOM perieHur Meto oM KO ypaBHEHUs 7Sl KuHemuuecKko dHepauu
TypOyJICHTHBIX MyJIbCAU B MTPUOIMKEHUN TIOTPAHUYHOTO CII0S

IIpoueaypa npoBenenust

CryneHtaM BblAalOTCs OWiIeT M3 JABYX BOIPOCOB. IIepBblif BOIPOC COAEPKHUT TEOPETUUECKUN
MaTepuai, CBA3aHHbIA ¢ unciaeHHbIMU anroputMamu CFD komoB nns pemieHus ypaBHEHUU
TUAPOJMHAMUKHA W YPaBHEHMI INepeHoca. BTopoll Bonpoc NMOCBALIEH INIABHBIM MaTeMAaTUYECKUM
mozeisiM CFD koJ10B - MOJEIUPOBaHUIO TypOYJIEHTHOIO IIEPEHOCA UMITyJIbCa U TEILIA.

Ha otBer Ha Bonpocsl otBoauTes 1,5 gaca.

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

1. Komnerenmust/Uuaukarop: MJI-1nk-1 imeeT HaBbIKM MaTeMaTU4eCKOTO OMKUCAHUS U
MOJICJTMPOBAHUS MPOIIECCOB B pabOUUX TeNlaX U AJIEMEHTaX SHEPreTHYECKUX YCTAaHOBOK

Bonpocsl, 3aganus
1.0600mmenHoe nuddepeninanbHoe ypaBHeHHE nepeHoca. Gu3ndeckuii CMbICT OTJENbHBIX
wieHoB. [lonydeHne TUCKPETHOrO aHAJIora METOJI0M KOHTPOJIbHOro 00beMa. CTaHAapTHBIN
BU/J| IUCKPETHOTO aHajora
2.Annpoxcumanus notoka Ha rpansax KO B 3agauax nuddy3un npu npous3BoJbHO
u3MeHstomeMcs kodppurmente aupdysun. CTaHAapTHBIA BUJ TUCKPETHOTO aHaJora
0606menHoro nuddepeHuanpLHOro ypaBHeHus nudadys3uu.
3.0cobeHHOCTH YHCcIeHHOro pemeHns ypaBHeHuit HaBbe-Crokca. [lepemenHbIe
3aBUXPEHHOCTh — (YHKIUS TOKA. YpaBHEHUE )i AaBieHns. OCOOEHHOCTH UTEPALlMOHHOTO
METO/Ia PELICHMS YPABHEHMS ISl 1aBICHUS.
4.CxemHast muddysus. [lpuunnel nosiBieHus cxeMHON AUQPy3un, METOIbl, TPUMEHSIEMbIE 115
€€ 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 — cBoOOAHBIC TapaMeTpPhI.

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 rpaHUYHOrO ycioBus Il poja ¢ MoMOIIBI0 JOTIOIHUTENBHOIO HCTOUHUKOBOTO
yJieHa B IpUMBbIKatolieM Kk rpanune 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.

MartepuaJbl 1Jil IPOBEPKHU OCTATOYHBIX 3HAHUI
1.Yto nexut B ochoBe MKO?
OTBeThI:
WuTerpanbhbie 0anaHCchl UMITYJIbCa U MACChl, 3allMCAaHHBIE U1 KaXKO0r0 KOHTPOJIBHOIO 00beMa
ATNIpOKCHUMAIUs YaCTHBIX TPOM3BOIHBIX B YpPaBHEHHSIX OanaHca ¢ moMoIbko psioB Teitnopa
BapurannoHHBIN 10/1X0/1, OCHOBAHHBIA HA MUHUMH3ALUN COOTBETCTBYIOIIECH BEJIMYUHBI -
byHKIHOHATA
Bepubiii otBeT: MHTerpanbHble OalaHChl UMITYJIBCA M MACChI, 3alICAHHBIE JIJIS KQXKI0TO
KOHTPOJIBHOI'O 00BbeMa
2.B 4em 3akiito4aercs riaBHOE OTIMYHE CTPYKTYPHUPOBAHHBIX U HECTPYKTYPUPOBAHHBIX
CEeTOK?
OTtBeTsI:
B crpykrypupoBanubix cetkax KO M0XHO 0JJHO3HAUYHO POHYMEPOBATH C IIOMOILIBIO TPEX
OJIHOMEPHBIX NH]IEKCOB
KO cTpykTypupOBaHHBIX CETOK BCerja MMEIOT (GopMy Mapaiesenunea
PacuerHas 06nacTh npu UCHOIB30BAHUH CTPYKTYPHPOBAHHBIX CETOK BCEria UMEIOT hopMy
napajuiesenuneia
Bepusiii otBeT: B cTpykTypupoBanHbiX ceTkax KO MOXKHO 0JIHO3HAYHO IPOHYMEPOBATH C
ITOMOUIBIO TPEX OJJHOMEPHBIX UHJIEKCOB
3.Yto o603Haual0T NepBbIe ABa 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 CTPYKTYpPUPOBAaHHBIE CETKH, B KOTOPBIX KOMIIOHEHTBI BEKTOPA CKOPOCTH OIPENEIIEHBI Ha
rpansax KO
OTO HECTPYKTYpUPOBAaHHBIE CETKHU, B KOTOPBIX (popma KO uepenyercst B HanpaBIeHUN oceit
KOOpJUHAT
OTO CTPYKTYpUPOBaHHBIE CETKHU, B KOTOPBIX mmprHa KO nepruoaudeckn MeHseTcs B
HaIlpaBJIEHUU OCEN KOOpAUHAT

BepHblit 0TBET: ITO CTPYKTYPUPOBAHHBIE CETKH, B KOTOPBIX KOMIIOHEHTBI BEKTOPA
CKOpOCTHU ompeaesieHbl Ha rpaHsax KO

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

npu ucnosib3oBannu Metoga SIMPLE Ha maxmMaTHBIX CTPYKTYpPHUPOBAHHBIX CETKAX?
OTBeTHI:

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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OTO0 HeNMHEHas cucTeMa anredpandyeckux ypaBHeHHH (K03 uiimeHTsl ypaBHEHHUH 3aBUCAT
OT 3aBUCHMBIX IIEPEMEHHBIX ) U MaTpPHULIA ITON CUCTEMbI CUJIBHO pa3pekKeHHast
Marpuna 3Toi CUCTEMBI UMEET TPEXIUArOHAIBHYIO CTPYKTYPY
KoadduimeHnTs! AUCKPETHBIX ypaBHEHUI MOTYT UMETh pa3Hble 3HAKU
Bepublii oTBeT: ITO HenMHEHHAs cUCTeMa anre0pandeckux ypaBHeHUH (ko3 uumeHTs!
YpaBHEHUI 3aBUCST OT 3aBUCUMBIX TIEPEMEHHBIX) U MaTPHIIA TOU 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
pellIeHus: UTEePauOHHBIM METOAOM?
OTBeThI:
JloCTUTHYTO 3a/laHHOE YUCIIO UTEepaIuit
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 pacuetoB CFD 3anau ucnons3yercs npu padote ¢
noncuctemoir MPI (MuTepdeiic [Tepenaun Coobuienuii)?
OTtBeTsI:
Pasz0buenne pacuetHON 00IaCTH HA TOAOOIACTH, YUCIO KOTOPBIX PABHO YHCITY HCIIOJIB3YEMbIX
aqep Kiactepa
PacnapanienuBanye HUKIOB BHYTPU IPOrPAMMHOIO KOA
Bepusliit otBet: Pazouenue pacueTHoi 001acTH Ha MOA0OJACTH, YHUCIIO KOTOPBIX PAaBHO
YHCITy UCIIOJIb3YEMBIX SJIEp KlacTepa
10.Yt0 Takoe ceTouHas CXOAUMOCTE?
OTBeThI:
Be16op 6a3oBoii cetkn KO 1 pacyeToB Ha OCHOBE CpaBHEHUS Pe3yJIbTaTOB Ha CEPUU BCe
0oJIee MEJIKUX JETAJbHBIX CETKax
Bb100op ceTkn Ha OCHOBE MUHMMAJIBHOTO YHClia UTEpalliii, HEOOXOAUMBIX JUISl CXOAMMOCTH
UTEPALMOHHOIO IpoLecca
Bepusliit otBet: Boibop 6a30B0ii cetku KO 1711 pacueToB Ha OCHOBE CpaBHEHUS
Pe3yJIbTaTOB HAa CEPUU BCE 0OJIee MENIKUX JETaIbHbIX CETKaxX
11.Kak B koge ANES onucsiBaroTcs 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 nMHeaprn30BaHHBIE TOBEPXHOCTHBIE NCTOYHUKH, IIPUBS3aHHBIE 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
KOHTPOJILHOTO 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 PacCTOSTHUE 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 MyJIbCcalluil, 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 SHEPTUN

II. Onucanue wkKanvl oueHueanuA

Oyenka: 5 (KOTIUIHOY)
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 90
Onucanue xapaxmepucmuxu 6vinoineHus sHanus: OTBETHI JaHbl BEPHO, YUETKO
c(hopMyJIMPOBaHHBIE OCOOCHHOCTH MPAKTUICCKUX PEIICHUH

Oyenxa: 4 («XOpOILIO»)
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 80
Onucanue xapaxmepucmuxu 6bino1HeHus 3Hanus: bonbIIMHCTBO OTBETOB JIaHkI BepHO. He Ha Bce
JIOTIOTHATEILHBIC OTBETHI IaHbI MPABUIHHBIK OTBETHI

Oyenka: 3 («yI0OBIETBOPUTEIILHO)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakxmepucmuxu evinoxneHus snanus: OTBETHI Ha BOIIPOCH OYEHb NOBEPXHOCTHBIE. Ha
HEKOTOpPBIE JOIMOJIHUTEIbHBIE BOIIPOCHI OTBETHI ObLIIN HEMPaBUIIbHBIE

Oyenka: 2 («HEyJOBIETBOPUTEIHHOY)
Onucanue xapakmepucmuku ebinonenus 3uanus: Ha Bonpockl OniieTa U JONOTHUTENbHbIE
BOIIPOCHI OTBETHI HENPABUIIbHBIE

1I1. Ilpasuna évicmasnenus umozo8oi OyeHKu no Kypcy

Ornenka ompezensercss B coOTBETCTBUHM ¢ [lonoxeHnem o OalibHO-PEUTHHTOBOM CHCTEME IS
cryaentoB HY "MOH" Ha ocHOBaHUM CEMECTPOBOM U ATTECTAIMOHHOW COCTABIISIFOIINX.
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