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CnMcok JOKyMEHTOB U MaTepHAJIOB

1. TlepeueHp TMIAHUPYEMBIX pPE3YJIbTaTOB OOYYEHUS MO JIUCIMIUIMHE, COOTHECEHHBIX

CIUTAHUPYEMBIMH Pe3yJIbTaTaMH OCBOCHHS 00pa30BaTeIbHON MPOrPaMMBI

2. Llenb 1 MECTO AUCHMILIMHBI B CTPYKType 00pa3oBaTebHOM MporpaMmbl

3. Conepxanue paboyeil mporpammbl (00BEM MUCHUIUIMHBI, THIBI W BHABI y4EOHBIX

3aHSITHIA, y4eOHO-METOIUIECKOE 00ECIICYCHNE CaMOCTOSTEIIbHON pabOThl 00YJarOIIIXCs)

4. ®oHJ OIICHOYHBIX CPEACTB MO TUCIUTIIINHE

4.1. TlepeueHb KOMNETCHIMH C YKa3aHHEM JTanmoB uX (opMHpOBaHUS B MpoOIEcCce
OCBOGHHUsSI 00paszoBaTeNbHON mporpaMMbl. OmHMcaHWe TMOKa3aTenell W KpUTEPHEB
OLICHMBAHMSI KOMIETEHIIMIH Ha Pa3jM4YHbIX 3Tanax UX(POpPMUPOBAHUS, OMNUCAHUE IIKAJ

OLICHUBaHUA

4.2. TunoBble KOHTPOJIbHBIE 33JIJaHUSI WIK UHBIE MaTepUasbl, HEOOXOUMbIE 1JI OLICHKU
3HaHWUW, YMEHUH, HABBIKOB U OIbITa JAEITEIbHOCTH, XapaKTEPU3YIOLUIUX 3TaIlbl
dbopMUpOBaHUS KOMIIETEHIIMI B IMPOILIECCE OCBOCHHUS OOpa3OBaTENbHON MPOrPaMMBI.
Meroanueckue mMaTepualibl, ONpPeIesSoIne TPOLEIypbl OLEHUBAHUS 3HAHUW, YMEHH,
HaBBIKOB M  ONBITA JESATEIBHOCTH, XapaKTEPU3YIOIIMX ATambl  (HOPMUPOBAHHUS

KOMIIETEHIIUN

4.3. Petimune-nian Oucyuniunvl (npu Heooxooumocmu)

5. YueOHO-MeTOIMYeCcKOe U HH(OPMAIIMOHHOE 00SCTICUCHNE TUCITUITITUHBI

5.1. IlepeueHp OCHOBHOH W JOMOJHHUTEIBHON y4eOHOW JTUTEpaTypbl, HEOOXOIUMOMN ISt

OCBOCHU OUCITUITINHBI

5.2. IlepeueHs pecypcoB HHGOPMAITMOHHO-TEIEKOMMYHUKAITMOHHOM ceTH «HTepHEeT» U

porpaMMHOI 0O O6€CH€‘~I€HI/I$I, H€06XOI[I/IMI>IX JJIA OCBOCHUA JUCHUITIIMHBI

6. MarepuanbHO-TeXHUYEeCKas 0a3a, HeoOXoauMas JIUIsl OCYIIECTBIICHUSI 00pa30BaTEIIBHOTO

nmpomnecca no JUCHUIIINHE




1. TlepeuyeHb MIAHUPYEMBIX Pe3yJabTATOB 00y4eHUsI O TUCIUIITTHHE, COOTHECEHHBIX
CIJIAHUPYEMBIMHU Pe3yJIbTaTaMH 0CBOEHHS 00pa30BaTeJIbLHON MPOrpaMMbl
(c opuenmayueu Ha Kapmuvl KOMNEMeHYULL)

B pesynbrare ocBoeHUs: 00pa30BaTeIbHOM MPOrPAMMBbI 00 YUYAIOIIHIICS TOJKEH OBJIA/IETh
CIICAYIOIIUMU pe3yabTaTaMi 00y4eHHS 10 AUCHUILTHHE:

OK-1 - CIIOCOOHOCTBIO K a0CTPaKTHOMY MBINUICHHIO, aHATN3Y, CHHTE3Y,

nK-1 - CIIOCOOHOCTBIO ~ CAMOCTOSITENILHO ~ CTaBUTh  KOHKPETHBIE  3aJladyd  HAy4YHBIX
UCCleIoBaHMi B o0nacTd (U3MKM M pelmarh MX C TOMOILIbI0 COBPEMEHHOW ammapartypel |
MH(OPMALIMOHHBIX TEXHOJIOTHI C UCIIOJIb30BAHUEM HOBEHILIEro 0TEYECTBEHHOTO U 3apyOEKHOTO OIIbITA.

PesynbraTel 00y4yeHus dopmupyemas [Ipumeyanue
KOMITETeHIIHS (C
YKa3aHHUEM KOJa)

3HaHus 1. 3HaTh MeToasl aHanunsa | OK-1
U CUHTe3a HH(OopMaIu
2. 3HATh: IIK-1
CTPYKTYpY ¥ BO3MOXHOCTH
CFDmakera;

3a7a49u HAyYHBIX
HCCIENOBaHUA B  007aCTH
buzukwy, peuiaemblie c
nomonibio CFD makera.

YMenus 1. yMEThb abctpaktHo | OK-1
MBICIIUTh, AHAJIU3UPOBATh U
0000m1aTh, TONXYYEHHYIO B
xoJe HaY4HBIX
WCCJICIOBAHUIA MH()OPMAIIHIO
2. YMETh: [1K-1
paborate ¢ CFD mnakerom
(moaroToBka pacueTHoOro
MOJyJisl, TIOCTPOEHHE CETKH,
BBIOOp HayalbHbIX U
TPAHUYHBIX YCIIOBHM, 3aITyCK
MO/JIENIN Ha pacyer);

MPEJICTaBIISTh pacueTHbIe
pe3yibTaThl B IpapuuecKoM

BHIIE
Bnanenus (HaBbIkH / 1. BJIAJIETh Haselkamu | OK-1
OTIBIT JI€ATEIHHOCTH) aHanmsa nHpopmanuu,

MOJTyYEHHOU B X0J1€ HAyYHBIX
HCCIICIOBAaHUM U €€ CHHTE3a
2. BJIAJIETh Haselkamu | [TK-1
peIIeHUs CTaHTaPTHBIX 337124
TETIO(PU3UKU u
THUIPOIMHAMUKH CPEJICTBAMU
CFD nakera.




2. Leab 1 MecTO TMCHUILUIMHBI B CTPYKTYpe 00pa3oBaTe/bHOil MPporpaMMsl

Jucnumimza «HYucnenHoe mojenupoanue Ha OpenFoam» OTHOCUTCS K BapUaTUBHOM 4acTH.

Jucuunnnza usydaercs Ha 1 kypee B 1 cemectpe.

Llenp AUCHUIUIMHBI 3aKIIOYAETCS B TOM, YTOOBI pa3BUBaTh M COBEPIICHCTBOBATH Y MAaruCTPAaHTOB
HaBbIKM TpakTHyeckoro ucnonb3zoBanus CFDmakera OpenFoammist pemieHus 3anad TeIIOQU3UKU U
TUIPOJIMHAMUKY Ha KOMIIbIOTepe.J[J1s1 yCHEeIHOro 0CBOEH!Us IUCHUIUIMHBI «YHCIEHHOE MOJEINPOBaHKE
Ha OpenFoam» MarucTpaHTbl JOJKHBI 3HaThb OCHOBBI MaTE€MAaTUKH, (U3UKU U MH(DOPMATHKH, 3HATH
METOJIbl YMCIIEHHOTO MOJEIHMPOBAHMsI, YMETh CTABUTh 33aJa4d U CTPOUTb MATEMaTHYECKHE MOJEIU U3
obnacTi Temao(GU3UKU U TUAPOJMHAMUKH, YMETh NMPUMEHATh YMCICHHBIE METO/bI AJIS pelleHUs 3a/ad
MaTeMaTHYeCKO (hPM3MKH, MIMETh HABBIKU pelIeHus (PU3nYecKux 3aj1a4d Ha KoMmmbioTepe. [lomydyeHnnsie B
XOZIe OCBOGHMsI IUCLUIUIMHBI 3HaHUS HEOOXOAMMBI IpPHU HU3YYEHUM CIELKYPCOB, a TaKxke IpHU
BBITIOJIHEHUH KYPCOBBIX U BBIITYCKHON KBaTH(PUKALMOHHOMU PabOTHI.

JUi1 0CBOEHMS AMCUUIUIMHBI HEOOXOIMMBI KOMIIETECHIIMH, C(POPMUPOBAHHBIE B paMKax H3y4CHMs
CIICAYIOIIMX JTUCHUIUIMH:«JIMHEliHble ¥  HEeMWHEHHbIE YpaBHEHUS MaTEeMaTU4eCcKOol (UMUK,
«YucneHHple METOIbI M BBIYMCIUTENBbHA MaTreMaTuka», «Teopus TeriomacconepeHoca», «MexaHuka
CIUIOLIHBIX CPEAY.

3. Coaepxanue paéoyeil mporpamMmbl (00beM TUCHUILUINHBL, THIIBI M BU/IbI Y4eOHBIX 3aHATHI,
yueOHO-MeToAn4YecKoe odecrneyeHne CaMoCTOATEeIbHOM padoThl 00y4arOIHUXCs)

Copepxanue paboueii mporpaMmsl npezactasieHo B [Ipunoxennn Ne 1.

Konuuecmeso uacos/3em ykazvieaemcs 6 coomeemcmsauu ¢ y4eOHbiM NIAHOM, 3aNOJIHAEMC L OMOENbHO NO
Kaxcootl hopme ooyueHus.



4, DoHJ OLIEHOYHBIX CpeaACTB MO JUMCHUIIJIHHE

4.1. IlepeuyeHb KOMIETEHIIUI ¢ YKa3aHHEM 3TanoB uX (OpMUPOBaHNSI B IPoIecce 0CBOEHUSA
oOpa3oBaTe/ibHOM NporpaMmmbl. OnucaHue Moka3arTejed U KpuTepueB OLEHUBAHMS
KOMIIeTEeHI[HIi HA PA3JIMYHBIX 3Tanax ux GopMUPOBAHNSI, ONMUCAHUE IIKAJI OLlEHUBAHUS

Kox u ¢popmynnpoBka KOMIIETECHITHHN:

OK-1-cnocoOGHOCTBIO K a0CTPaKTHOMY MBIIIJICHUIO, AaHATTU3Y, CUHTE3Y

Ortar (YpOBEHb) [Inanupyemsble Kpurepuu onieHnBanusi pe3ysnbTaToB 00yUSHHs
OCBOEHUS pe3ybTaThl 00yYCHHS
KOMIIETEHIIUHU (mokazarenu
JIOCTHO>KEHUS 33JJAaHHOTO «He 3auteHo» «3a4TeHO»
YPOBHSI OCBOEHUS
KOMITCTECHITHH)
[TepBblii 3Tan 3Hath MeTonbl aHanu3a | He BrnajeeT 3HaHMsAMHU | 3HAET METOAbl aHAIM3a U
(ypoBeHb) Y cuHTe3a MHGOpPMAIMK | METOJIOB aHalM3a U | CHHTE3a uHpopmanuu,
cuHTe3a UHPOPMAIIUU | MOXKET MIPUBECTU
IPUMEPHI
Bropoii sTan YMmerb abctpakTtHo | He obnanaer | Moxer a0OCTpPaKTHO
(ypoBeHb) MBICJIUTb, a0CTPaKTHBIM MBICIIUTh, AHAIM3UPOBATH
aHaJIN3UPOBATh U | MBIIUIEHHEM 1 000011aTh, MOJIY4EHHYIO
00001maTh, B Xoze HAYYHBIX
MOJIYYEHHYI0 B  XOJ€ ucCae0BaHUI
HAaYYHBIX uHpopmaIuio
HCClIeJOBaHUHI
nHpOPMAIIHIO
Tperuit aTan Bnaners HaBblkaMu | He Bnagers HaBbikamu | Biagets HaBbIKAMH
(YpoBeHb) aHanmM3a WHQOpMaLWy, | aHAIKM3a HHPOPMALIUU | aHAIH3a uH(popMaluuy,
MOJIyYEHHOM B XO0J€ MOJIy4EHHOM B XO0Jz€
Hay4HBIX Hay4HBIX HUCCIIEOBAaHUN U
HCCIEAOBAaHUN U ee €e CUHTe3a
CUHTE3a

[1K-1-crocoGHOCTBIO  CaMOCTOSITENIBHO ~ CTaBUTh ~ KOHKPETHBIE  33Ja4yd  Hay4YHBIX
UCCIIeIOBaHUM B o0jacTW (U3MKM W pemarh UX C MOMOIIBIO COBPEMEHHOHM ammaparypel U
MH(OPMALIMOHHBIX TEXHOJOTUH C MCIOJIb30BAaHHUEM HOBEHIIETO OTEYECTBEHHOTO M 3apyOeKHOTo
OmbITa

Ortan (YpOBEHb) [Inanupyemsle Kpurepuu onieHnBanus pe3ysbTaToB 00yUEHHS
OCBOEHUS pe3yabTaThl 00yYeHHS
KOMITETeHITHT (mokazarenu
JOCTH>KEHUS 3a/1aHHOTO «He 3aureHo» «3auTeHO»
YPOBHSI OCBOEHUS
KOMIIETEHITNH)
I1epBbIii 3Tan 3HaTh: Nwmeer 3HaeT CTPYKTYPY u
(YpoBeHb) CTPYKTYPY u | pparmeHTapHbie Bo3MokHocT CFDmnakera
BO3MOYXHOCTH 3HaHUS O CTPYKTYpe U | U MOJKET IPUBECTH
CFDnaxera; BO3MOXKHOCTSIX MpUMephl 3a7ad HAyYHBIX
3a/1auun Hay4yHbIX | CFDmakera HCCTIeIOBaHUN B 00JIacTH
UCCIIeI0BaHUH B ¢u3uku, pemaembie  C
obnactu busukH, nomotpio CFD mnaxkera.
pelaeMble C IOMOIIBIO




CFD nakera.

Bropoii 3tan
(ypoBeHb)

YMers:
pabortarthb c CFD
[IaKeToM  (IIOATrOTOBKa

pacyeTHOro  MOZYJI,
IIOCTPOEHHUE CETKH,
BbIOOp HaYalbHBIX U
ITPAaHUYHBIX  YCJIOBMH,
3allyCK  MOJEIN  Ha
pacuer);
MIPEACTABIIATh

pacdeTHbIe pe3yIbTAThI
B rpa)iueCcKOM BUJIE

He ymeer pabotats ¢
CFD nakerom

MoxeTt HOJATOTOBUTH
pacyETHBINMOYIIb,

MIOCTPOUTH CETKY,
BBIOpAaTh HAYaJIbHBIC W
rPaHUYHBIE  YCIIOBHS U
3alyCTUTh  MOJEJIb  Ha

pacuer B CFD nakere, a
TaKXe IPEJICTAaBUTh
pacueTHbIC Pe3yJbTaThl B
rpaduYecKoM BHIC

Tpernii oTan
(ypoBeHb)

Bnanets HaBBIKAMH
pelieHusl CTaHIapPTHBIX
3a1a4 TEIUIOPHU3UKU U
TUAPOANHAMUKH
cpelncTBamMu
MmakeTa

CFD

He crocobeH
CaMOCTOSTENIHHO

peH_IaTL CTaHI[apTHbIG
3ajaud  TEIIO(PU3UKU

u TUAPOIUHAMUKH
cpelicTBaMu CFD
[maKera

CaMOCTOATENIBHO ~ pEeIlaeT

CTaH/apTHBIC 3a7a4u
TETUIO(PU3UKU u
TUPOTMHAMHUKH

cpeacrBamu CFD nakera

KpI/ITepI/IHMI/I OLICHUBAHHUA 110 KaKAOMY 3aJlaHUIO SBJISIIOTCA 0asIbl (2 bama 3a KaXXa0¢€
3aIlaHI/I€), KOTOPLBIC BBICTABJIAIOTCA NPCIIOAABATCIIEM 3a BUABI ACATCIBHOCTU IO UTOraM HU3YUCHUA
pa3aciioB AMCHUIIIIUHBI.

IIxaner OLICHUBAHMA 10 UTOIaM U3YUYCHHUS BCEX PaA3ACIOB JUCUUILINHBI:

01s 3ayema.

3auteHo — ot 6 1o 10 6asos,
He 3ayTeHo — ot 0 70 50am10B.

4.2. TunoBble KOHTPOJIbHBbIE 32/IaHUS] UJIH HHbIE MATEPHAJIbl, HCOOXOAMMBbIE 1JIs1 OLEeHKHU
3HAHUI, YMEHH i, HABBIKOB U ONBITA AeATEJIbHOCTH, XaPAKTEePU3YOIIHUX ITANBI
(¢opMupoBaHUA KOMIIETEHIM B IpoLecce 0CBOeHHUs 00pa30BaTeIbHONM IPOrPaMMBI.
MeToanuyeckne MaTepuaJibl, oNpeae/somme nNnpoueaypbl OueHuBaHUs 3HAHUI, YMEHM,
HABBIKOB M ONbITA AATEJbHOCTH, XapaAKTEePU3YIOLIMX dTanbl opMUpoOBaHKS

KOMIIeTEeHIUI
Oransl PesynbTarsl o0yueHus Komnerenmus OneHouHble
OCBOEHHUS CpecTBa
1-it sTan 1. 3HaTh MeTonbl aHam3a u | OK-1 JlaGopaTtopHubie
CUHTe3a HHPOPMAIIH paboThI
3HaHUs 2. 3HaTh: [K-1 Jlaboparopubie
CTPYKTYPY U BO3MO>KHOCTH paboThI, OTUET
CFDrmakera;
3a1aun HayYHBIX
HACCIIENOBAaHUIT B 001aCcTH
¢u3uku,  pemaemple  C
nomotpsro CFD nakera.
2-11 3Tan 1. ymeTb abCTpakTHO OK-1 JlaGopatopHsbie
MBICITHTh, AaHAJTH3UPOBATH U paboThI
YMmenus 0000111aTh, MOJIYYEHHYIO B

X0€ HAYYHBIX




HUCCIEN0BaHUN

UHOPMALINIO

2. yMEThb: IK-1 JlaGopaTtopHubie
paborarb ¢ CFD mnakerom paboThI, OTUET
(moaroToBKa  pacdyeTHOro

MOZyJIs, IIOCTPOCHUE

CEeTKH, BBIOOP HayaJIbHBIX U

TPaHUYHBIX YCIIOBHH,

3aITyCK MOJICJIM Ha PacyeT);
NPENCTaBISITh  PacueTHBIC
pe3yJIbTaThI B
rpaduuecKom BUe

3-ii aTan 1. BIajgeTh HaBBIKAMH OK-1 JlaGopaTopHubie
aHaym3a uHpopmanuu, paboThI
Bnanets MOJIY4YECHHOM B X0J1€
HaBBIKaMU HAyYHBIX MCCIIEAOBAHUN U
ee CHHTEe3a

2. BIIa/IETh HaBbIKaMU [K-1 Jlaboparopublie
pelleHus: CTaHAapTHBIX paboThL, OTYET
3a[a4 TeT0(pU3UKHN U
TUAPOIUHAMUKH
cpeacrBamu CFD naxera.

3adeT ABJIAETCS OLCHOYHBLIM CPpCACTBOM JIA BCCX 3TAIIOB OCBOCHUA KOMHGTGHHHIZ.

[TpuMepHbIe BOMPOCHI K TEKYILEMY KOHTPOJIIO:
YpaBHEHHE TEIIONPOBOAHOCTH
['pannyHbIe YCIIOBUS [UI ypaBHEHUS TEIJIONPOBOIHOCTH
Cucrema ypaBHEHHI ABMKEHHS KUIKOCTH
I'pannyHbBIE YCIIOBHS IS CUCTEMBI YPAaBHEHUN JIBMKEHUS KUAKOCTH
MeToa KOHTPOJIBHBIX 00BEMOB
Anroputm Simple
Dranbl penieHus 3a1a4 Ha KOMITBIOTepe
OpenFoam — oOmee omnMcaHWe, COCTaBHbIE 4YacTH NakeTa (IPENpOLECCHHT,
perarenb,MOCTIPOLECCHHT)
9. Cosznanue reoMeTpuu
10. 3aganne TpaHUYHBIX YCIOBUN
11. CaoiictBa cpen
12. BeiOop u pelakTHpOBaHHE perIaTest
13. KomMnumsnust mpoeKTa 1 3aIycK Ha pacueT
14. Busyanu3zanus pe3yabTaTOB U PACUETHBIX CETOK
15. Ananu3 pe3ynbTaTOB HaAy4YHbIX UCCIIETOBaHUN

Nk~ wWNE

Kpurepun onenku:

- 2 Oajia BBICTABIIIETCSI MATUCTPAHTY, €CJIM MAaruCTPAHT Aajl MOJIHbIE, Pa3BEepHYTHIM OTBET Ha
TEOPETUYECKH BONPOC, MPOJEMOHCTPUPOBAI 3HAaHHWE (PYHKIMOHAIBHBIX BO3MOXKHOCTEH,
TEPMUHOJIOTUH, OCHOBHBIX DJJIEMEHTOB, YMEHHE IIPUMEHATH TEOPETUYECKUE 3HAHUSA IIPU
BBIMIOJTHEHUH  JTAOOpAaTOpHBIX 3aJaHui. Maructpant ©0e3 3aTpylIHEHHH OTBETWJI Ha BCe
JIOTIOJIHUTEIIbHBIE BOIIPOCHI;



- 1 Oamn BBICTaBIISETCS MarucCTpanTy, CCJIM HOpU OTBCTC Ha TCOPCTUYCCKUC BOIIPOCHI
MaruCTpaHToOM JOIMyHICHO HECKOJIBKO OIIMOOK B TOJKOBAHHM OCHOBHBEIX ITOHATHH. Jlormka u
IMMOJIHOTA OTBCTA CTpadar0T 3aMCTHBIMU UIbAHAMMU. 3aMeTHEI HpO6€JIBI B 3HaAHHHW OCHOBHBIX
MCTOAOB. TeOpeTI/I‘leCKI/IC BOITPOCHI B LEJIOM HM3JIOKECHBI JOCTATOYHO, HO C IIPOITyCKaMu MaTEpuraa.
HNmerotcs MPUHOUIINAJIBHBIC OIIOKH B JJOTHKE IMMOCTPOCHHUA OTBETA HA BOIIPOC.

3ananus 1151 1a00paTOPHBIX padoT

JlaGopaTtopHnas padota 1. IloaroroBka pacueTHON CETKH.

JlaHbl HECKOJIBKO BapHaHTOB I'€OMETPUU pacueTHOM obmacTu (KaHaja NpPSAMOYrOJbHOIO CEYEHUs,
CyKaroluics/pacupsiomuiics kKaHai u Jp.). [loAroToBUTh pacueTHYIHO CETKY € IOMOIIbIO
yrwtbl blockMesh. 3agare rpanuunbie moBepxHocTH. Bu3yanu3anusi M aHalu3 pe3yJbTaToOB
MIPOBOAMTCA C IOMOIIIbIO MakeTa Paraview.

JlaGopatopHas pabota 2. Pacnpenenenue temneparypsl B Opyce.

PaccmarpuBaercs Opyc, Ha JByX IPOTHUBOMNOJIOXKHBIX TIPaHAX KOTOPOTO MOJAECPKUBACTCS
nocTosiHHas (pasHasi) TemnepaTtypa. BHyTpu Opyca umeroTcs pacrpesieneHHble HCTOYHUKH TeIua.
HeoOxomuMo cMmopenupoBaTh TUHAMHUKY H3MEHEHHE TEMIIeparypbl Opyca B pa3Hble MOMEHTHI
BPEMEHU IpPU HAJIMYUU M OTCYTCTBUHM PpACIpEAEICHHbIX HCTOYHUKOB Terma. lcnoiab3oBarh
Mo (UIIMPOBaHHBIN pelaTesb, CO3aHHbIil Ha ocHOBe peraresns buoyantPimpleFoam. Iposectu
aHau3 pe3yiabTaToB. Busyanuzanus M aHaiau3 pe3ysibTaTOB MPOBOJUTCA C IHOMOILIBIO I1aKeTa
Paraview.Pe3ynbTaThl 0OPMHUTH B BUJIC OTYETA.

JlaGopatopnast pabora 3. Teuenue [lyazeitns.

PaccmarpuBaeTcsi TedeHHE BS3KOW HEC)KUMACMOHW KHIKOCTH MEXAY IBYMs TMapajuielbHbIMU
INIOCKOCTAMU ITIOJ IIGIZCTBPIGM IIOCTOAHHOI'O I€peraja AaBJICHUS. CMOI[GJII/IpOBaTB JUHaAMUKY
U3MCHEHHsI CKOPOCTH M JaBJCHUSA B XHIKOCTH. Mcmonb3oBaTh pemiarens iCOFoam. Ilomydyutsb
teuenue [lyaseins. CpaBHHTH CTallMOHAPHOE pPACHpEENICHHE CKOPOCTH IO CEYEHHUIO KaHaja C
AHATUTHYECKUM perieHneM. [IpoBecTr aHanu3 pe3ysnbraToB. Busyanusaius U aHaJIu3 pe3yJbTaToB
MIPOBOJIUTCSA € TTOMOIIBIO TakeTa Paraview. Pe3ynbrarsl opopMuTh B BHIE OTYETA.

JlaGopaTtopHast pabota 4. TeueHue KUIKOCTH B KaHAJIE IEPEMEHHOTO CEUCHUSI.

PaccmaTpuBaercss Te4eHHE BSA3KOM HEC)KUMAEMOW JKUIKOCTH B KaHaJIe IEPEMEHHOIO CEYEHUs I0J1
JIeIICTBHEM MTOCTOSIHHOTO Tepenana AasieHus. CMoieaupoBaTh IMHAMUKY U3MEHEHHUS] CKOPOCTU U
JaBJieHus B KUAKOCTU. Vcmonmb3oBaTh periatenb iCOFoam. M3yuuth mpouecc (OpMHUpOBaHHS
BUXpEN NIpH HM3MEHEHHMH uucina PeitHosbiaca. IlpoBecTn ananmu3 pe3ynbraroB. Busyanuzanus u
aHaJiu3 pe3y/lbTAaTOB MPOBOAUTCS C MOMOIIbIO nMakera Paraview. PesynbraTsl opopMuTh B BUAE
oTyeTa.

Kputepun ounenku:

- 2 Oamna BBICTaBJSETCS, €CIM MAarucTpPaHT MPOJEMOHCTPUPOBANT 3HAHHE (YHKIIMOHATIBHBIX
BO3M0)KHOCTCI\/'I, OCHOBHBIX J3JICMCHTOB, YMCHHC IIPUMCHATH TCOPCTUUCCKHUEC 3HAHUA TIpH
BBITIOJTHEHUH Ta00paToOpHOI paboThl. PaboTa BHITIOTHEHA MOHOCTHIO, 6€3 CYIIECTBEHHBIX OIINOOK;
- 1 6ann BeICTaBISETCS, €CIM MAarCTPAHT MPOJIEMOHCTPUPOBAT YMEHUE TPUMEHSTh TEOPETUUYECKUE
3HAHUS TIPHU BBIMOJHEHUU JIA0OPATOPHOM pabOThI, OJTHAKO MPHU BBHIOIHEHUU 3a/IaHUS JTOMYIICHBI
HECYIIIECTBEHHBIEC OIITMOKH;



Y4eOHo-MeTOAMYECKOEe H HH(POPMALIMOHHOE 00ecTedeHue JUCIUIIMHBI
5.1. [lepeyeHb OCHOBHOM M JONOJHUTEIbHON YUeOHO JIUTEPaTypPbl, HEOOXOAUMOM IS
OCBOEHHUS TUCUMUILINHBI

OcHoBHas JIuTEpaTypa:
1. Xa6bubymmua W.JI. dusmka CIUIOMIHBIX Cpel B MNpHUMEpax M 3ajavax: YdeOHoe

nocobue. — Ya: baml'V, 2009. — 87c¢. (https://bashedu.bibliotech.ru/Account/LogOn)

2.  Hurmatrymun P. WM. Mexanuka  cmiomHod — cpeabl, KunemaTuka.
Hunamuka. Tepmonunamuka. Cratuctudeckas nuHamuka / P. W.HurmatynuH.—
Mocksa: I'DOTAP-Menua, 2014. — 640 c.

3. Ilatankap, C. B. UucneHHoe pelieHue 3aaay TEMJIONPOBOJHOCTH M KOHBEKTHBHOIO
TeruiooOMena npu TeueHnu B kananax / C. B. Ilarankap ; nep. ¢ aari.: E. B. Kanabuna,

nox pex. I'. I'. SIupkoBa .— Mocksa : MOU, 2003 .— 312 c.

JloTOJTHUTeTIbHASUINTEPATYPA:
1.0penFOAMThe Open Source CFD Toolbox User Guide // OpenFOAM Foundation
Ltd. —2018. — 166 c.
2. OpenFOAM The Open Source CFD Toolbox Programmer’s Guide // OpenFOAM
Foundation Ltd. — 2018. — 104 c.

5.2. IlepeueHnnb pecypcoB HH(POPMALMOHHO-TEIEKOMMYHUKAIMOHHOM ceTH «AHTEepHET» N
NMPOrpaMMHOI0 o0ecriedeHnsi, He0OXOAUMBIX /IJIs1 OCBOEHMS IH CHUTIIHHbI

1.www.openfoam.com — odunmanbHelii caidT makera OpenFOAM
2. www.cfd-online.com —caiit mo CFD nakeram
3. http://bluecfd.github.io— BlueCFD - Bepcus OpenFOAM s 3anycka Ha

orneparoHHbIx cucremax Windows.

10


https://bashedu.bibliotech.ru/Account/LogOn

6.MaTtepuajbHO-TeXHUYECKas1 0a3a, HeOOX0AMMAsA ISl OCYLECTBJIEHUSA 00pPa30BaTEIbLHOI0

nmpouecca nmo 1TMCumMIIniHe

Haumenoeanue Buo 3anamui Haumenoeanue ooopyoosanus,
cneyuaiu3upo6aHHblxX RPOCPAMMHOZCO obecneuenusn

ayoumopuil, KaOuHemoe,

aabopamopuii

1 2 3

1. YueOHas aynuropusi 1js Aymuropusi Ne 421 1. Windows 8 Russian. Windows Professional 8 Russian
NpoBeIeHUsI 3auaTHil | YueOHas Mebeinb, yue6Ho- | Upgrade. Jlorosop Ne 104 ot 17.06.2013 r. Jlunensuu
CEMHHAPCKOTro THNA: | HarJsAHbIC nocobusi, | GeccpouHsle
AyIUTOPHS Ne 421 | I'padmueckne  cranmmu | 2. MicrosoftOfficeStandard 2013 Russian. Torosop Ne
KOMITBIOTEPHBIH kmacc | DEPO Race 535/ | 114 or 12.11.2014 r. JIuneH3uun GeccpouHbie

(pm3mar koprryc-yueOHOE).
2.YueOHasi ayauTOpUsl AJA
NMpOBe/leHUs] TPYNNOBBIX H
HHANBHUIYATbHBIX
KOHCYJIbTaluii: No 421
(dusmar kopmyc-yueOHOE).

3. Y4yeOHasn ayguTopusi A
TeKyllero  KOHTPOJst H
NPOMEXKYTOYHOM
arrectamuu: Ne 421 (¢pusmar
KopITyc-y4deOHOe).

4. ITomemenus I
CaMOCTOSITEJILHOH  paldoThbI:
UwnransHeiid 3am1 Nel (TiaBHBIH
Koprryc, 1 stax), UuranbHBIHA
3a1 Ne2 (kopmyc ¢usmara, 2
sTax), ayauropus Ne 406
KOMIIBIOTEPHBII KJ1acc
(dusmar kopmyc-yueOHOE).

Momnutoper AOC23 - 11
IIT.
YuTtaabHbli 3aa Nel

Hayuynpiii wu  y4eOHBIH
¢doHnz, Hay4Hast
MepUOIMKa, IK

(monOG6MOK) - 3 mrr, Wi-
FimocTyn myst MOOMITBHBIX
YCTPOICTB,
HEOTPAaHWMYCHHBIH TOCTYTI
k ObC u BJI; xonmmaecTBo
II0CAIOYHBIX MeCT — (6.
Yuranabublii 3271 Ne2
Hayuynpiif w  y4yeOHBIH
dowHx, Hay4YHas
nepuoauka, Wi-Fi moctyn
MOOHJIBHBIX ~ YCTPOMCTB,
HEOTPaHUYEHHBINH JOCTYII
k ObC u BJI; konuuecTBo
MOoCaOYHbIX MecT — 50
Aynurtopus Ne406
Y4eOHast mMeOenb, TOCTYII
B HWHTEpHET, KomrbsroTep
B cocTaBe Asus — 4 mrT.;
Konmummonep(crmt-
cuctema) Haier, MO®VY
Kyocera; IlepconanbHblil
KOMIIBIOTEP B KOMIUICKTE
Ne 1 iRUCorp — 6 mT.
Aynutopust Ne610r
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[Ipunoxenne Ne 3.1

Maket paboueii mporpaMmMbl

MHWHOBPHAYKHU POCCHUU

JUCUHUILTAHBI (MOYJIs1)

®I'BOY BO «BALIKUPCKUN IT'OCYJIAPCTBEHHBI YHUBEPCUTET»

CDI/I3I/IKO-TEXHI/I‘{ECKI/II71vI/IHCTI/ITYT
KA®EPA ITPUKITATHON ®U3VKU

COJIEP)KAHUE PABOYEHN ITPOT'PAMMBI

mucuuriuael Yucnennoe mojaenupoBanue Ha OpenFoam Ha 1 cemectp

(HaMMEeHOBaHUE AUCITUTLIHHBI)
0YHO-3a04HAas

(dopma o0ydeHust

Bua padorsl

O0BeM TUCHUILTAHBI

O6mas TpynoemkocTs auctutuiiabl (3ET / gacoB) 2

Y4eOHBIX 4aCOB Ha KOHTAKTHYIO pabOTY C MPENOJIaBaTEIeM: 24,2
JIEKOUH -
MIPAKTHYECKUX/ CEMUHAPCKHUX -
712a00paTOPHBIX 24

npyrux (TpynmoBasi, HHIUBUAyalbHas KOHCYJIbTAIIUS M UHBIC BUIBI

y4eOHOM NeATSIILHOCTH, IPEIyCMAaTPUBAIONINE PabOTy 00yUarOIINXCS C

npenoaasareneM) (OKP) 0,2

Y4eOHBIX 4acOB Ha CaMOCTOATEIbHYI0 paboTy obydaromuxcs (CP) 48

Y4eOHBIX 9acOB Ha MOJTOTOBKY K
sK3ameny/3auety/muddepenmpoannomy 3auery (Konrpon)

®opma(bl) KOHTPOJIS:
3auer 1 ceMecTp
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dopma TEKYIIEro

dopma u3yueHHst MaTepUAIIOB: JICKIUH, OcHoBHas 1 KOHTPOJIS
NpPaKTUYCCKHUEC 3aHATHUS, CCMUHAPCKUE 3aHATHS, AONOJHUTCIbHAA 3ajanus 110 yCreBacMoOCTH
Ne Tema u COTIepIKanIe Ha60paT0pHLIe pa60TbI, CaMOCTOATECIIbHAaA JUTCparypa, CaMOCTOATEIIbHOMN (KOJIJIOKBI/IyMLI,
n/m paboTa u TPyJ0EeMKOCTh (B Hacax) pEeKOMeH1yemast pabote KOHTPOJIbHBIE
cTyzaeHTam (HoMmepa CTY/ICHTOB paboThI,
U3 CIHCKA) KOMIIbIOTEPHBIE
JIK I1P/CEM JIP CP TeCTBI H T.11.)
1 2 3 4 5 6 7 8 9
1. | Yucnennble METOABI PEIICHUS 4 01, 02,03 [ToBTOpHTH/ Ompoc
3a1a4 TETUTO(PU3UKU u U3YYUTh
TUJIPOAMHAMUKHY. Meron MaTepHain
KOHTPOJIbHBIX 00HEMOB.
2. | UcnonwzoBanue CFD 2 4 A1, 12 [ToBTOPUTH Omnpoc
nakeroB. Opranusanus CFD Marepual
HaKeToB. DTarnbl paboTHIB
nakere OpenFoam.
3. | IloaroroBka pacueTHOM 2 4 1, 12 [ToBTOPHTH JlaGopaTtopHas
CETKHU. MaTepuan pabora
4. | 3apaHue rpaHUYHBIX YCIOBHH. 2 4 A1, 12 IToBTOPUTH JlaGopatopHas
CaoiicTBa cpe/bl. DTambl Martepual pabora
pacyera.
5. | I'paduueckas Bu3yanuzanus 2 8 A1, 12 IToBTOPUTH JlaGopatopHas
pacUeTHBIX JaHHbIX. MaTepuan pabora
6. | Pacuer pacnpenenenus 4 8 01, 03, A1, 12 IToBTOPUTH JlaGopatopHas
TeMIepaTypsl B Opyce MaTepuan pabora
7. | MonenupoBaHue Te4eHUs 6 8 02, O3, a1, 12 IToBTOPUTH JlaGopatopHas
[Tyazeitns Martepual paborta
8. | MozaenupoBaHue TeUCHHS 6 8 02, O3, A1, 12 IToBTOPUTH JlaGopatopHas
JKUJIKOCTH B KaHAJIe MaTtepual paborta
NEPEMEHHOTO CEYECHUsI
Bcero yacoB: 24 48
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