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JIUCT COI'JIACOBAHUA

PABOYAS ITPOI'PAMMA COCTABJIEHA B COOTBETCTBUH C TPEBOBAHUSMU ®ENEPAJIBHOI'O
T'OCYJAPCTBEHHOI'O OBPA3OBATE/IBHOI'O CTAHJAPTA BBICIIIET'O OBPA3OBAHUA (®I'OC BO)

24.03.05 [IBurarenu jieTare/bHbIX annaparoB
roz Habopa rpymmnsr: 2026

IIporpamMmmy cocTaBuIu:

Kadenpa A9 TINTASMOTASOAVMHAMUKA U TEIIJIOTEXHUKA
JlantuHckast Mapusi MuxaiinioBHa, CTapIiiuii pernojaBaresib

Kadenpa A9 TINTASMOT'ASOAVNHAMUKA U TEIIJIOTEXHUKA
JlanrtuHckuk Anekcanap UropeBud, acCUCTeHT

[Tporpamma paccMOTpeHa
Ha 3ace/laHuy Kadepbi-pa3paboTumka
paboueti nporpammel A9 ITINTASMOTA3OAUMHAMUKA U TEIVIOTEXHUKA

3apenyromuii kadeapoii Terepuna U.B., K.T.H., [011.

[Tporpamma paccMOTpeHa
Ha 3ace/laH11 BhIIyCKarollel Kadepbl

A9 IVTIASMOT'A30JVUHAMMUKA N TEIVIOTEXHUKA

3aBepytommii kKadeapoii Terepuna U.B., K.T.H., fo1].




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
MOJE/IMPOBAHUE C ITIPUMEHEHUWEM CAD/CAE-CUCTEM

Paspensl paboyeii mporpaMmsI

1. HEJIN OCBOEHUSA JNCHUITIINMHBI

2. MECTO INCLHUIIIIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEPXXAHWE NUCLIAITJINHBI

4. ®OPMbBI KOHTPOJIA OCBOEHUMA ANUCLIUITIMHBI

5. YYEBHO-METOIMYECKOE 1 UTHOOPMAILIMOHHOE OBECITEYEHUWE OVCLUITIIHBI
6. MATEPUAJIBHO-TEXHMUYECKOE OBECITEUEHWE OVUCHUITJIMHBI

ITpusoxeHusi K padouyeii mporpaMme JUCIMILUIHHBI

o Tlpunoxkenue 1. AHHOTaLMsI paboueli IpOrpaMMbl
¢ TIpunoxenue 2. TeXHOTOTUU U GOPMBI 00yUeHUSA
o [Ipunoxenue 3. OHABI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI
Lenbto 0CcBOEHUS AUCLUILIVHEI SIB/IsieTCst (POPMUPOBAHUE CIeAYIOIMX KOMITeTeHLUI:

IMK-1.3 — CnocobeH MPOBOAUTbL aHA/MW3 TEMJIOBLIX M ra30fiMHAMUUYECKUX TMPOIECCOB C KCIOb30BAaHUEM
COBpPEMEHHBIX WH(GOPMAL[MOHHBIX TeXHOJOTWM, TOTOBHOCTb K TpodecCUOHaNbHON  JKCIlyaTalyu

COBPEMEHHBIX CPeACTB BBIYUC/IUTE/IBHOIO MOAE/TMPOBAHNSA

DOopMHUPOBaHUIO KOMITETEHLIUI CITY)KUT AOCTKEHHUE CJIeyIOLINX pe3y/IbTaToB 006pa3oBaHus:

IIK-1.3
3HAHUA:
3HaHKe TeIUIOBbIX U ra30JMHaMUUeCKUX MPOLeCCOB.;

YmeHus:
YMeHUe HCII0Ib30BaTh COBpEMEHHBbIE I/IH('I)OPMaL[I/IOHHbIe TEXHOJ/IOTUU B TeIi0a3pOAWHAMUUECKUX H
TeIIOTMAPAaB/INYECKHX 3a/4a4adX.;

HAsblKU:
HaBBbIK UCIIO/Ib30BaHUS COBPEMEHHBIX CpeJICTB BEIYUC/IUTE/IBHOTO MO Ee/TMPOBaHMA..



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Hucuynmaa MOJE/IMPOBAHUE C IPUMEHEHUEM CAD/CAE-CUCTEM siBnsietcs
TUCLIMTUTUHON YacTH, (popMHUpyeMoii yuaCTHUKAMH 00pa3oBaTe/IbHBIX OTHOILIEHUH 6;10Ka 1, mporpaMmbl
MOATOTOBKM 1O HarpasJieHut0 24.03.05 [Jeueamenu nemamesbHblx annapamos.

CopepxaHue [UCLMIUIMHBL SIBJIeTCS JiornyeckuM npogomkeHreMm aucuuiimH: PASHOCTHOE
MOJE/INPOBAHUE, MEXAHUWKA JXUAKOCTHU U TA3A, ASPOJVUHAMUYECKOE U
TEIIVIOBOE ITPOEKTUPOBAHUE.

Cojep>kaHue [AUCIUIIIMHBL SIBAsieTC OCHOBOM i1 ocBoeHusi auciuriivH: [TPAKTUKYM B
r'maPOASPOJUHAMMUKE, MOJE/IMPOBAHUE BBICOKOMHTEHCHBHbBIX IIPOIIECCOB,
HAYUHO-UCCJ/IEJOBATEJ/IBCKAS PABOTA, 'A3OBBIE CMECH A IBY X®A3HBIE TEUEHUSA.

[TpesBapuTebHBLIE KOMITETEHI[H, COPMHUPOBAHHBIE Y 00yUarOIIErocs /10 Hauasia U3yueHus TUCLIATUTAHBL:

¢ OIIK-1 — CniocobeH IpUMeHSITh eCTeCTBEHHOHAYUHbIe U 00LeMHXeHepHbIe 3HAaHWsI, METO/IbI
MaTeMaTH4yeCKOro aHa/ln3a U MOZe/IMPOBaHusl, TeOPETUYeCKOT0 1 3KCIIePUMEeHTA/ILHOIO UCC/IeJOBaHNUS B
rpodeccroHaTBEHON eI TeTbHOCTH

¢ OIIK-5 — CrniocobeH UCIOb30BaTh COBPEMEHHbIE MTOJXO/IbI U METO/[bI PEIIeHHs TPodeCcCHOHATBHBIX
3a71au B 00/1aCTH aBUALIMOHHOM M PaKeTHO-KOCMHUECKON TeXHUKU

¢ OIIK-8 — CniocobeH pa3pabarsiBaTh aJTOPUTMBI M KOMIIbIOTEPHBIE TTPOTPAMMBI, IPUTOHbIE /IS
MPaKTH4YeCKOro MpUMeHeHUs

e TIK-1.2 — CnocobeH pa3pabarbiBaTh (PU3HUeCKHe U MaTEMaTUUeCKHE MO/IE/IH TIPOLIECCOB, a TAKXKe
BBITIOJIHSTE pacyeThl TapaMeTpoB pabouero rpotiecca, TeMI0BOro COCTOSTHUS U XapaKTePHUCTHK
JiBUTaTesiel U 3HeproyCTaHOBOK JIeTaTe/IbHbIX anraparoB

¢ [TK-1.3 — Crioco6eH MpOBOIUTh aHA/IM3 TEIVIOBLIX U Ta30/JMHAMUUeCKHX MPOIIECCOB C MCIOTb30BAHUEM
COBpPEMEHHBIX MH(POPMaLJMOHHBIX TEXHO/IOTHUiA, TOTOBHOCTH K MPO(eCCUOHAMbHOM 3KCIUTyaTaljuu
COBpPEMEHHBIX CPe/ICTB BBIUMCIUTETHLHOTO MO/leTMPOBaHUs



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/sieT 3 3.e., 108 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

KYPC

CEMECTP

HaumeHoBaHHe pas/ie/ioB H AMAAKTHYECKHX eIHHHI]

BCEI'O

AypuTopHbIe
3aHATHSA
B KOHTAKTHOM

dopm

e

BCEI'o

IIpakTHyeckue
3aHATHA

CamocrosTebHasA
pabora cTyaeHToB

®dopmupyemast
KoMmmereHus, %

IIK-1.3

Paspen 1. 'eomeTpuueckoe MojeupoBanue B cpefe nkeHepHbIXx CAD — nakeroB. ['paduueckuit
uHTepdeiic. THCTPyMeHTbI IOCTPOeHHe reOMeTpUUecKUX 1eMeHToB. CO3/laHKe 3CKH3a
reoMeTpUUeCKoit Mozieny. 3a/laHre OrpaHUYeHHH U CBsi3eit Mexxy oobekramu. [ToctpoeHne obmactu
BOKpYT uccienyeMoro obbekTa TIpU pelleHWH 3a/layu BHeIlIHeTro obOTeKaHusI. YHpomeHHe reoMeTpuy,
YCIpaB/ieHre OIMOOK TOTIO/IOTHH.

20

10

10

Pazpen 2. ITocTraHoBKa 3a/jJaui BBIYHC/IUTETLHOTO MOJie/IMPOBaHusl. [1oc/ieloBaTe/IbHOCTD AeHCTBHM
TI0 MTOCTAHOBKH 3a/1a4ui. BepaboTKa /omyIIjeHuii 1 YIpOLLeHNH BbIYMCIUTEBHOTO MO/Ie/TMPOBaHUs.
TToax/toueHre pa3MUHBIX MaTeMaTHUeCKUX MOZe/iel TeueHus. 3ajaHue Ternnohpu3nyecKux CBOWCTB
paboueii cpezipl. YpaBHeHHe cocTosiHus. PaboTa ¢ 6ubnrorekoii MaTepraos. [Jo6aBieHHe HOBBIX
BeIL|eCTB. 3a/jaHNe YC/IOBU Ha BHELIIHNX ¥ BHYTPEHHUX TPaHMULaX pacueTHoit obmactu. Bugsl I'Y 1
TpeGOBaHMs 110 MX 3a/laHUIO. [ DaHIYHBIe YCIOBHS CIKHOTO BU/IA: B BHJle POQUIIS, TIO/Ib30BaTeTbCKOM
¢yskuyy. Beibop peliatesisi, HACTPOKKa UMC/IEHHOTO MeTo/a. 3aJlaHie MOHUTOPUHIOB /ISl aHa/IN3a
CXOMMOCTH 3a/1auy B IIpoLiecce pacuera. AAaIlTaL{I/lﬂ BBLIUMC/TUTE/TBHON CETKH K 0COOEHHOCTM
TeueHus.

20

10

10

10

20

Pa311en 3. Hoc’rpoel—me BBIYHC/IMTE/IBHBIX CETOK B Cpe/ie CETOYHBIX reHepaTopoB. 0630p BUJ0B
PacyeTHBIX CETOK, THIIOB siueek. HeCTpyKTyprupOBaHHbIe U G/I0YHO-CTPYKTYpPUpOBaHHbIe ceTKH. O630p
COBpPeMeHHbIX CeTOUHBIX nocTpouTeseil. IHTepdeiic ceTouyHbIx noctpouTtesneid. Iloctpoenue
TIPUTIOBEPXHOCTHBIX MPU3MaTAYeCKUX CJI0€B. CI‘yH_[EHI/IE BBIUMC/TUTE/TLHON CEeTKU AJIs paspenleHus
BBICOKUX I'DaJU€HTOB. ConmeeHHe BbIUMC/TUTE/IbHBIX CETOK Ha OCHOBE PlHTedeEf;lCHBIX TpaHuL].
KauecTBO BBIYMC/TUTE/TBHBIX CETOK.

20

10

10

10

20

Paspen 4. AHau3 1 006paGoTKa pe3y/IbTaToOB pacuera B Cpejie MOCTIPOLeCcCOpoB. 3arpyska ¢aiinos
C pe3y/ibTaTaMy peleHus. Busyanusarusi CTPYKTYp TeUeHHs! ¥ BbIYMC/IeHHe MHTerPabHbIX
xapakTepucTHK. [IocTpoeHye KapTUH pacripe/ie/ieHus] [IapaMeTPOB Ha IPAHULAX PaCUeTHOH 061acTy u
CeKyIIMX TOBEPXHOCTSIX, BEKTOPHBIX I10JIeH, H30II0BEPXHOCTeH, IMHU# TOKA. AHUMHUPOBaHHOE
TIpe/iCTaB/IeHHe pe3y/IbTaToB peleHust. [Tob30BaTenbCKOe 3a/jaHne HOBBIX BbIpakeHHe U (DYHKLIUH,
ra30/JMHaMUYeCKHX TlePeMEeHHbIX 1 [TapaMeTPOB, BBIUNC/IEHHE IPajIieHTOB.

20

10

10

10

20

Pa3pen 5. OCHOBBI UHC. 0 Mojie B 3a/jayax ru/iporasoJMHaMuKM. Posib 1 MecTo
BBIUNC/IUTE/ILHOTO MO/le/IMPOBaHMs! B HayKe 1 TexHHKe. O630p NpUMepoB pellieHHbIX 3a/ia4 U3
pasnuHbIX obnacTeil MHAYCTPUM, HAYKU U TeXHUKU. O630p COBPeMeHHBIX MaKeTOB BBIUMC/IUTENTLHOMN
IHApora3sofMHaMKKH U UX BO3MOXXHOCTeH. KiroueBble 1mary, obecreunBarolLye ycrelHoe IpoBeJeHie
YHC/IEHHOTO MOZe/MPOBaHuUs. MeTo/Ibl UMCIIEHHOTO MOZleTMPOBaHKs. MeTo/ KOHTPOILHOTO 06beMa.
JlucKpeTu3alsi ypaBHeHUH, OMUCBIBAIOLIMX TeYeHUst JKU/JKOCTU U Ta3a. AJITOPUTM pellleHHs ypaBHeHUiH
ra30BOi JMHAMUKHU YMCIeHHbIMU MeTogaMu. CTPyKTypa (aii/ioB MPOeKTa U UX XPaHeHHe B IUPEKTOPUH.

28

11

11

17

20

Bcero 3a 7 cemecTp

108

51

51

57

100

Bcero 1o AuCHHIIMHE

108 51 51

57

100

3.2. AyATOPHBII NPAaKTUKYM

Ne
n/n

Homep u
HauMeHOBaHHue
pasjesia JUCHUILIUHBI

Tema NMPAKTHYECKOro 3dHATUA

Oo0nemMm,

ayp.
JacoB

Pazgen 1.
l'eomeTtprueckoe
MO/le/TUPOBaHUE B
cpeze UH)XeHepHBIX
CAD - nakeTos.

TeoMeTprueCcKoe MOJe/TMpoBaHKe IBYXMEPHOT0 M TPEXMEPHOT'0
o0OBeKTa.

10

Paspen 2. ITocraHoBka

CeTOK B Cpejie
CETOYHBbIX TeHEePaTOPOB.

reHepaTopoB: HECTPYKTYPUPOBaHHbIE U OI0YHO-
CTPYKTYPUPOBAaHHbIE CETKU

3a/auu
2 MogenrpoBaHue MPOLEeCCOB ra3oAMHAMHKU M TeII000MeHa 10
BBIYMC/IUTETBHOTO
MO/Ie/TUPOBaHMUSI.
Paspen 3. IToctpoenue
ITocTpoeHye BEIUMCIUTE/TLHBIX CETOK B Cpefie CETOUHBIX
BBIUMCJ/IATETBHBIX

10

Pazgen 4. Ananu3 u
06paboTKa pe3y/ETaToB
pacueta B cpejie

Busyanusaiusi CTpyKTyp TeueHUs U BbIUMC/IeHHe UHTerpa/ibHbIX
XapaKkTepuCTUK. [TocTpoeHre KapTHUH pacIipe/ie/ieHus lapaMmeTpoB
Ha rpaHUIaX pacyeTHOW 00/1aCTH U CEKYIIMX MOBEPXHOCTSIX,

10

MO/Ie/TUPOBAHUS B

6

TOCTMPOL[eCCOPOB. BEKTOPHBIX I10/1ek, U30MIOBePXHOCTeMN, TMHUHN TOKa
5 |Pa3gen 5. OcHOBBI MeToz KOHTPOILHOTO 00BeMa. [IuCKpeTH3anys ypaBHeHUH, 11
YHMCJIEHHOTO OIMCHIBAOLMX TeYeHHUs JKUJKOCTHU U rasa. AJTOPUTM peLleHus
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3ajauax ypaBHEHUH ra30BOl TUHAMUKYU YKCIEHHBIMHM MeToZiaMu. Pazbop
TUApPOra3ofvMHaMUKU. |THIIOBBIX 3a7ay.
Bcero 3a 7 cemecTp 51
3.3. CamocrosiTennbHas padora crygenrta (CPC)

No Homep 1 HaumeHOBaHUe pa3jena Oomem,
o/ S ——— Copep)xaHue yueGHOro 3afaHust 4aCoB
1 Pazpen 1. 'eomeTpuyeckoe mogenupoBanue |M3ydyeHue AuJakTUUeCKAX eAUHHUL] J;AHHOTO 10

B cpeie ulkeHepHbIXx CAD — nakeToB. pa3zena. BeiroHeHre pacueTHON paboThI.
9 Pazpen 2. [ToctaHoBKa 3a/jauu N3yuenue aupakTrue CKUX e/MHHL| IAHHOTO 10
BBIUMC/IUTE/TBHOTO MOZe/TMPOBaHMUs. pa3zena. BeiroiHeHre pacueTHON paboThI.
3 Paspen 3. IlocTpoeHne BeIUMC/IUTETBHBIX Nsyuenune gupakTryeCcKUx eAUHHUL] J,AHHOTO 10
CeTOK B CpeJie CeTOYHBIX FeHepaTopoB. pasaesna. Beiro/iHeHUe pacueTHON paboThI.
4 Paszen 4. AHanu3 v 06paboTKa pe3ynbTatoB |M3ydeHue AUIAKTUUYECKUX €IMHHUI] IAHHOTO 10
pacueTa B Cpe/ie TOCTIIPOLIeCCOPOB. pazzesna. BeIlo/HeHUe pacueTHON paboThI.
Pazgen 5. OcHOBBI UHC/IEHHOTO
5  |mogemposarms B 3agavax N3yueHure gupakThueCcKux eUHHL] JAHHOTO 17
N — pazzesna. BeirosHeHWe pacueTHON paboTHI.
Bcero 3a 7 cemecTp 57
4. ®OPMbI KOHTPOJISI OCBOEHUSA TNCLUITIVINHBI
CEMECTP HEJAEJ/IN CEMECTPA
1(2|3/4 5 6 (7|8 10 (111213 |14 15 16 17
7 P.oru. | [P P.otu. | P Otuer | P | gud. 3au.

YcnoBHble 0603HaUEHUS:

[P — nuarHocTuueckasi paboTa;

P. otu. — pa3gen oryera;

OTueT — OTueT;

mud. 3au. — auddepeHIMPOBaHHBIN 3a4erT.

TeKylHii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBO/JJUTCS B JUCKPETHBIE BpEMEHHbBIE UHTEPBAJIBI B
ciefyroumx popmax:
[TMarHocTuyeckasi pabora;
paszes oTuera;

OTUYeT.

IIpome)xyTouHas arTecTanusi IIPOBOJUTCS B hopMax:
I depeHIIMPOBaHHbBIN 3aueT.

37367




5. YYEBHO-METOJIMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

1. A. K. JIrobumos, JI. B. IlTabapoBa. . MeTozbl MOCTPOEHUsI PaCUéTHHIX ceToK B makere ANSYS ICEM
CFD. Hwxnuit Hoeropog: M3a-so HHI'Y, 2011, 5. pec.

2. B. A. bpysika, B. I. ®okun, f. B. KypaeBa. . IixeHnepHsiii aHanu3 B ANSYS Workbench. Camapa: U3g-
Bo CamI'TV, 2013, 35. pec.

3. M. C. fIkoBuyK. . BeruncimresbHble TEXHOIOTUM PellleHNs] 387,84 MeXaHUKU )KUJKOCTH U rasa.
CII6.BT'TY "BOEHMEX" um. [I. ®. Yctunosa, 2013, 371. pec.

4. H. H. ®énopoga, C. A. Bansrep, M. H. Jlanuios. . OcHoBsl paboTsl B ANSYS 17. M.: IMK Ilpecc,
2017, an. pec.

5. O. B. Barypun, H. B. Barypun, B. H. MatBeeB. . PacuéT TeueHui >KUJKOCTU 1 Ta3a C OMOIIbI0
yHUBepcanbHOro rporpammuoro komiiekca FLUENT. Camapa: M3a-so CI'AY, 2009, s51. pec.

5.2. JlonionHUTeNbHAs IUTepaTypa Mo JUCLUIUIUHE:
He Tpebyercsl.
5.3. [lepuoguyeckue U3gaHus:
1. EcTecTBeHHBIe U TEXHUUECKHE HayKU.

5.4. TlepeueHb peCcypcoB HH(POPMAI[HOHHO-TEIEKOMMYHHKAIIMOHHOH ceTy "VIHTepHeT", HeoOOXOAUMBIX [1/IsT
OCBOEHUS! TUCIUTUIMHBI, 3/IEKTPOHHBIE OMOTHOTEUHbIE CUCTEMBI:

1. https://e.lanbook.com — 3BC JlaHb;

2. http://library.voenmeh.ru/jirbis2 — ®yHngamenrtanbhas 6ubnuoreka BI'TY «BOEHMEX» um. 1.0.
YcTrHOBa;

3. https://urait.ru — I'naBHast — O6pa3oBaresnbHas ruiat¢popma FOpaiit. 17151 By30B U CCY30B..

CoBpeMeHHbIe TPoQecCHOHaNbHBIE 0a3bl JAaHHBIX:

1. https://rusneb.ru — HatroHnaneHast yieKTpoHHast oubmoreka (HOB);

2. https://cyberleninka.ru/ - HayuHast snekTpoHHast 6ubnioreka «KubeprieHuHKa»;
http://www.rfbr.ru/rffi/ru/library - ITonHoTekcToBast 3/1eKTpOHHas 6ubmoTeka Poccuiickoro dhoHaa
(dbyHIaMeHTaIbHBIX UCC/Ie/JOBAaHUM.

VHbopMalMOHHbIE CTIPaBOYHBIE CUCTEMBI:
1. Texakcriept — VHMOPMaIMOHHBINM TIOPTaI TEXHUUYECKOTO peryvpoBaHus: HopMel, ipaBuia, CTaHAAPTHI
PD;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b1 TOCTog

cobctBeHHoM redepaiuu BI'TY "BOEHMEX" um. [I. ®. YCTHUHOBa;
3. http://www.consultant.ru/- KoncynsrauTIntoc- nHbOpMalioHHBIN TTOpTasl ITPaBoBOi WHGMOPMAaI[HH.

5.5. TIporpamMMHOe obecrieueHue:;
1. Ansys Multiphysics 2019 Teaching Advanced.
5.6. ndopmalioHHbIe TeXHOIOTUH:

B3anMogeiicTBre ¢ obyuarouumucs nocpegcrsom SMOC Moodle BI'TY «k BOEHMEX» um. [J.®. YctuHOBa.



6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. IlpakTHYecKue 3aHATHUA:

1. IIpoekTop;
2. lHTepakTHBHas [0CKa;
3. Ansys Multiphysics 2019 Teaching Advanced.

6.2. Ilpouee:

1. pabouee MecTo MperiofaBaress, OCHAIlEHHOe KOMITBIOTEPOM C JJOCTYoM B VIHTepHerT;
2. pabourie MecTa CTYA€HTOB, OCHaIL|eHHbIe KOMITBFOTEPAMH C JOCTYTIOM B VIHTepHeT, npe/jHa3HaueHHbIe
I paboThI B 37IEKTPOHHOM 06pa3oBaTelbHOU cpejie.



ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
MOJE/IMPOBAHUE C ITIPUMEHEHUEM CAD/CAE-CUCTEM

AnHoTanusa paboueii nporpaMMsl

Oucuymimnaa MOJAEJIMPOBAHUE C IIPUMEHEHUEM CAD/CAE-CUCTEM sBnsgercs
JUCLUIIMHON YacTH, (JOpMHPYeMOH yYaCcTHHMKaMH 00pa3oBaTe/IbHBIX OTHOIIEHHH 0/10Ka 1, mporpaMmbl
TOATOTOBKM 110 Hampas/yieHuto 24.03.05 [Jeueamenu nemamenbHblX annapamos. JUCIUIIIMHa peaanu3yeTcsl Ha
takynereTe A PaketHo-kocMmuueckas TexHuka BI'TY "BOEHMEX" um. [O.®. YcrunoBa kadenpoit A9
I[TJTASMOT'A30JVUHAMUMKA U TEITJIOTEXHUKA.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
IMK-1.3 CnocobeH IIPOBOAMTL aHAIU3 TEIUIOBBIX M Tra30JHHAMUYECKHX TIPOLIECCOB C MCII0/Ib30BAHUEM
COBpEMEHHBIX WH(MOPMALIMOHHLIX  TEXHOJIOTHM, TOTOBHOCTb K TMpPo(deCcCHOHAbHOM  IKCILTyaTaldu
COBPEMEHHBIX CPeJCTB BBIYMCIUTENIBHOTO MOZEIUPOBaHHS.

CopiepkaHre QUCLMIVIMHBI OXBaTblBaeT KPYT BOMNPOCOB, CBSI3aHHBIX C BBIYMCJIMTETBHBIM M WMUTALMOHHBIM
MozenmpoBaHreM B coBpeMeHHbIX CAD/CAE-cucTeMax. B paMKax Kypca pacCMaTpyBarOTCS BOTIPOCHI pabOThI
¢ rpaguueckuM uHTepdelicoM COBPeMeHHbIX CHUCTeM, WX HACTPOHMKM M TIpUMEHeHUs [Jis pelleHus
MY/ABTHUANCLUIVIMHAPHBIX 3aad. [IpoBOAWTCS MOCTpOEHME TeOMeTPUUECKHX M CeTOUHBIX MOJe/eil pa3nyHbIX
00BEKTOB, UCC/IElyeTCs] KaYeCTBO BHIUMC/TUTELHBIX CETOK U CeTOUHAasi CXOAUMOCTD, TIPUMEHSIFOTCST Pa3/IMyuHbIe
KOHEeYHO-Pa3HOCTHbIe 1 KOHEYHO-3/IeMeHTHble MeTOZbl UMC/IeHHOTO MOZe/IMpPOBaHus, AAlTCs 000CHOBaHUSA
YTIPOLIIeHU W JAOmylieHud [ GU3NUecKux 3afad, ocoboe BHHUMaHWe VZemseTcs TOCTHPOLECCHUHTY U
00paboTKe MOTyueHHBIX Pe3y/IbTaToB.

[IporpamMmoii JUCLUITIMHLI TTPelyCMOTPEHBI CJle/IyIollrie BHABI KOHTPOJIA:

TeKyuii KOHTPO/Ib YCIIEBAEMOCTH CTY/[eHTOB TIPOBOJJUTCS B JUCKPETHbIE BpeMEHHbIe NHTEPBAJIBI B
cnenyromux dhopmax:
e MATHOCTUYECKas paboTa;
e pasfies OTueTa;
e OTYeT.

ITpoMeKyTouHasi arTecTalusi IIPOBOAUTCS B (hopMax:
e muddepeHITMPOBAHHBIN 3aUeT.

OO01ast TPyZI0EMKOCTh OCBOEHHSI [AUCLUIUIMHBI cocTaBiasger 3 3.e., 108 u. TIporpamMmol AWUCIUTUTUHBI
TpeJyCMOTPEeHBI MpakThueckue 3aHsatus (51 u.), camocrosTenbHas pabota ctyaenTa (57 ).
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IIpunoxenue 2

K paoueii mporpaMme AMCLUILIHHbI
MOJE/IMPOBAHUE C ITIPUMEHEHHUEM CAD/CAE-CUCTEM

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMITIMHEI cocTaBageT 108 4., u3 HUX 51 4. ayJUTOPHBIX 3aHATHM, U 57 4.,
OTBe/|eHHbIX Ha CaMOCTOSITe/IbHYI0 paboTy CTyZeHTa.

PekoMeHzIalIK  TI0  pacripe/ie/ieHHI0  yueOHOTO BpeMeHU M0 BHJ]AM CAMOCTOSITE/TbHOM paboThl M
pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUVIMHBI IIPOM3BOAWUTCS B COOTBeTCTBUM C IlonokeHHMeM O TeKylleM,
py6eKHOM KOHTPOJIe YCIIeBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcsl.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUs TIPYBe/ieHbl B TPUIOKeHHH 3 K Paboueii mporpamme.

HaumeHoBaHue padoThI Pexomenjiyemas 1uTeparypa prn?{?éKOCTb’
Pa3pen 1. 'eomeTpuuyeckoe Mofe/IMpoBaHue B cpefie HHbkeHepHbIXx CAD — nakeToB.
ﬁggﬁﬁfﬁi’g?g;ﬁ;ﬁ;ﬁx B. A. Bpysika, B. I. ®okuH, . B. Kypaesa. . IHi>xeHepHbI
o anamm3 B ANSY'S Workbench: Camapa: 131-Bo CamI' TV, 2013 10
BrimonHeHre pacueTHOU )
paboThI.
Wroro no pasgeny 1 10
Pa3pen 2. IloctaHoBKa 3ajauy BBIUMC/IUTE/IHHOI0 MO/e/IMPOBaHus.
W3yuyenue aujakTideCKUX
e[IVMHUL] JAaHHOIO pas3je’a. H. H. ®énoposa, C. A. Bansrep, M. H. [Janunos. . OCHOBBI 10
BrinonHeHue pacueTHOU pabotel B ANSYS 17: M.: IMK Tlpecc, 2017 (1)
paboTEL.
Wroro no pasgeny 2 10
Pa3pen 3. IlocTpoeHne BEIYMC/INTEIbHBIX CETOK B Cpe/ie CeTOUHbIX reHepaTopoB.
ﬁggﬁﬁfﬁig%gﬁ;ﬁiﬁx A. K. JTrobumos, JI. B. ITlabapoBa. . MeTozibl TIOCTPOEHHS
BHITIONHEHHE PaCYeTHOM ) pacuétHeIx ceTok B nakete ANSYS ICEM CFD: Hwkuuit 10
Hogropoa: N3n-so HHI'Y, 2011 (1-3)
paboTEhI.
Wrtoro no pa3geny 3 10
Paspen 4. AHau3 ¥ 00paboTKa pe3y/IbTaTOB pacyera B Cpe/ie MOCTIPOLeCCOPOB.
N3yuenne aupakTiue CKUX O. B. Barypun, H. B. barypun, B. H. Marsees. . Pacuét
e/IMHUL] JAHHOTO paszerna. TeueHUH )KUJKOCTH U ra3a C IIOMOL[bI0 YHUBEPCaIbHOI0 10
BrimonHeHue pacueTHOM niporpaMMHoro komiuiekca FLUENT: Camapa: U3g-so CTAY,
paboTEhL. 2009 (1-3)
Wroro no pasgeny 4 10
Pa3pen 5. OCHOBBI YHC/IEHHOT0 MO/le/THPOBAHUA B 3a/ja4ax rHAPoOrasoAHaMHUKH.
ﬁgggﬁfﬁig%gﬁ;ﬁiﬁx M. C. fIkoBuyK. . Belunc/mreibHble TeXHOIOTUN peLIeHUs
o 3a/lau MexaHUKH XUgKocTu U rasa: CII6.6I'TY "BOEHMEX" 17
BrimonHeHre pacueTHOU
uM. []. @. YctuHoBa, 2013 (1)
paboThL
Wroro no pasgeny 5 17
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILUIHHbI
MOJE/IMPOBAHME C IIPUMEHEHUEM CAD/CAE-CUCTEM

®OH/J] OODEHOYHBIX CPECTB

®DoH/| O1[eHOYHBIX CPe/CTB, MO3BOJISIONIHE OL[eHUThL Pe3y/IbTaThl 06yUeHH s 10 JaHHOM AUCIUITINHE, BKIFOUYAIOT
B ce0s:

e UarHocTUYecKas paborta

e paszes OTuera;

* OTYeT;

e muddepeHITMPOBAHHLIN 3aUeT.

Kputepuu oneHuBaHus

Juarnocruyeckas pabora
[uarHocTtrueckast pabora mpoBogutcs B popme Tecta B SNOC Moodle:

e IIpU NIPaBUJILHOM OTBeTe MeHee yeM Ha 60% BOIPOCOB - He aTTeCTallys;
¢ TIpU MpaBWIBHOM OTBeTe Ha 60% BOTIPOCOB U OoJiee - aTTecTarysl.

Pa3pen oTuera

Heob6xoarmo HauaTh ohopMiieHHe OTUETA 110 BBIMOIHEHHUIO 3a/IaHKS 111 CAMOCTOSITe/IbHOMH paboThI.
Pa3nen 1 nomkeH copep>kaTh MOCTAHOBKY 3a/jaud, MaTeMaTUUeCKy0 MOJZie/ib U OCHOBHbIE pacueTHbIe
COOTHOLLEHUS UCTIO/Ib3YeMbIX METO/IOB pellieHHs, KpUTepri CXOAUMOCTY;
Pazzien 2 mo/mkeH cofiep>kaTh CXeMY PacueTHOM 00/1aCTH C XapaKTePUCTHUKAaMH CETKH, KPaeBbIMU U
Haya/jbHbIMM YCJIOBUSIMU, Peajvu30BaHHBIMU B pelllaeéMOM BapUaHTE;
Paspnen 3 momkeH cofepykaTh CcoZiep>KaHue UCC/el0BaTeIbCKOTO 3aZlaHusl, pe3y/IbTaTbl BHIYMC/IUTEIBHOTO
MOZe/IMPOBaHMsl, aHa/Ii3 U BLIBOJbI 110 TIPOBE/IeHHbIM UCC/IeJOBaHUSIM.

OTtuet

OTuet npe/iCTaB/SIeTCS B TIEYaTHOM BHZie B opmare, TipelyCMOTPEHHOM I1ab/I0OHOM OTYeTa.
OrieHrBaeTCs MOJTHOTA U KaueCcTBO 0OopMIIeHUSI OTUeTa, COOTBETCTBHE 33/JaHUI0, BEPHOCTh IO/TyUeHHbIX
pe3yJbTaToB, CIIOCOOHOCTD X OOBSICHUTD. 3all[UTa OTYETa MPOBOAUTCSA B JopMe cobecejoBaHUS C
TIperofiaBaTesieM, B X0/le KOTOPOTO CTY/JEHT JIOK/IaIbIBAET O TIPO/ie/IaHHOM paboTe U OTBeYaeT Ha BOTPOCHI.
OreHka 3amuThbl paboThl BeicTapssieTcs 110 100 6aibHOM 11Kasie ¢ yuéTom:
- BbINTOJTHeHHe PaboTHI B KOMIIbIOTEPHOM Kiiacce — 20 6asuios,
- oopm/IeHHE TIOSICHUTE/TbHOM 3amucku — 30 6asioB,
- 3all{ATa pe3y/bTaTOB, OTBETHI HA BOTIPOCHI M UX JIOTHKA, Ky/lIbTypa peur — 50 6aios.
OTuéT cuMTaeTCs MPUHSTHIM IIPU Habope 6osiee 70 GaioB.

HpI/I BBLICTAB/IEHUU UTOTOBOM OLIEHKHU UCTIO/IB3YHOTCA CJIEAYIOLIIME KDUTEPUU:

O11eHKH "OT/IMUHO" 3aC/Ty>KUBAET CTY/eHT, 00HAPY>KUBIIIUI BCECTOPOHHEEe, CUCTEMATHUECKOe U TTyDoKoe
3HaHWe y4eOHOTo MaTepHasa, yMeHre CBOOOAHO BBITIONHATE 3a/]aHus, TTPeAyCMOTPEeHHbIe POTPaMMON,
YCBOUBIIINI OCHOBHYIO U 3HAKOMBIH C ZIOTIOJTHUTEIbHOM IMTepaTypoi, peKoMeH/[0BaHHOM TiporpaMmoit. Kak
MpaBUJIO, OLIEHKA "OTJIMYHO" BBICTABJISIETCS CTYl€HTaM, YCBOMBIIMM B3aUMOCBSI3b OCHOBHBIX MIOHATHN
JMUCIUTUTMHBI B UX 3HAYEHUH [I7Is IPUoOpeTaeMoit rpodeccuu, TPOSIBUBIIMM TBOPUYECKHE CTIOCOOHOCTH B
TTOHUMaHWH, U3/I0’KEHUH 1 UCTT0/Ib30BaHUY yueOHOTo Marepuara.

O11eHKH "XOPOIII0" 3aC/y)KUBAeT CTYAEeHT 0OHAPY>KUBIIHH MTO/THOE 3HAHKWEe YueOHOro MaTepuasia, yCIIeIHO
BBITIO/THSIFOLIUM TIPeyCMOTPeHHbIe B TIPOrpaMMe 3aZlaHusl, YCBOUBIIHMM OCHOBHYIO JIUTepaTypy,
PEKOMeH/I0BaHHYIO B IiporpamMe. Kak npasusio, OLjeHKa "XOpo1Io" BEICTaB/IAeTCs CTyeHTaM, [10Ka3aBLInM
CUCTeMaTUJYeCKUH XapaKTep 3HaHWM M0 JUCLIMTUIMHE U CIIOCOOHBIM K UX CAMOCTOSITE/TbHOMY TOTIO/THEHHIO U
00OHOBJIEHUIO B X0/l JlabHelIeli yueOHoM paboThl 1 MpodeCcCHOHATBHOM /e TeTbHOCTH.

O11eHKH "Y/IOB/IETBOPUTE/IBHO" 3aC/Ty>KUBAET CTYEHT, 00HAPY>KUBIIMIH 3HAaHUSI OCHOBHOTO yueOHOro
MaTepuasia B 00bemMe, HeOOX0UMOM JI/Is1 a/bHekield yueObl U npeCTosieli paboThl 0 CreLyUaabHOCTH,
CIIPABJISIFOLLMICS C BBITOJIHEHUEM 3a/JaHuH, TpeyCMOTPEHHBIX IPOrPaMMOM, 3HAKOMBIN C OCHOBHOM
JIUTepaTypoy, peKOMeH/J0BaHHOW nporpaMMoil. Kak rmpaBuiio, orjeHKa "y/I0B/IeTBOPUTENBHO" BBICTABISAeTCS
CTyJeHTaM, JOMyCTUBLINM IIOTPELIHOCTH B OTBETe Ha 3K3aMeHe U IIPY BBIITOJHEHUH 3K3aMeHallOHHBIX
3aflaHui, HO 00mazaroM HeoOXOAUMBIMU 3HAHMSIMU IJIs1 UX yCTPaHEeHHsI 110/, PYKOBOJCTBOM TIperioJaBaTerisl.

12



OrleHKa "He 3auTeHO" BBICTAB/IAETCS CTYAEHTY, 00HAPY>KUBIIIEMY MPOOE/bI B 3HAHUAX OCHOBHOTO yueGHOTO
Marepuasa, oMy CTHBIIeMY PUHIMNHAIbHbIe OIIMOKY B BBINOJIHEHUU TIPeAYCMOTPEHHBIX TIPOTPaMMOiA
3ajaHui. Kak npaBusio, olleHKa "Hey[|0BJIeTBOPUTEIBHO" CTAaBUTCS CTYZeHTaM, KOTOpble He MOTYT MPOZ0/DKUTh
o0yueHVe WU MPUCTYTUTE K MTPOQ)eCCUOHANTBLHOM [IeITelTbHOCTH 110 OKOHYaHUH By3a 0e3 JOTOTHUTeTbHBIX
3aHSTUMN TI0 COOTBETCTBYIOIIeN JUCITUTIIHE.

JuddepennupoBaHHbIii 3aueT
IuddepeHMPOBaHHBIN 3a4eT BBICTAB/ISETCS M0 Pe3y/bTaTaM 3allyiThl OTUeTa.
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[MacriopT doHa OLIEHOUHBIX CPeJICTB

AyauTopHbIe <
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4 7 Paspen 1. 'eomeTrpuueckoe mojeMpoBaHue B 20 10 10 10 20 Paszpen
cpeje nuikeHepHbIX CAD — nakeToB. oTyeTa
4 - Pa3pen 2. IlocTaHOBKA 3ajauu 20 10 10 10 20 Pazgen
BbIUHC/TUTE/TBHOT0 MO/Ie/INPOBaHMS. oTyeTa
4 7 Pazpgen 3. IlocTpoeHne BbIUMC/INTEIbHBIX 20 10 10 10 20 Pasnen
CeTOK B Cpejie CeTOUHbIX reHepaTopoB. oTyeTa
4 7 Pazgen 4. AHanu3 1 00pad0TKa pe3y/IbTaToB 20 | 10 10 10 20 Oruer
pacuera B cpe/ie IOCTIPOLeCCOPOB.
Pazpgen 5. OCHOBBI UM C/I€HHOTO
4 7 |mogenupoBaHusA B 3afiauax 28 11 11 17 20 Ortuet
TU/IPOra3oJUHaMHUKU.
Bcero 3a 7 cemectp 108 | 51 51 57 100
Bcero no gucurinae 108 | 51 51 57 100
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OneHounble MaTepuasl no jucuumiudie MOJE/ITMPOBAHUE C IIPUMEHEHUEM
CAD/CAE-CUCTEM

IIK-1.3 - CnocobeHn npoeoaumb aHa/u3 mensio8biX U 2a300UHAMUUYECKUX npoyeccos ¢ ucnoJ/ib306aHuem
COBPEMEHHDbIX UH(I)OPM(H{UOHHMX meXHOHOZUﬁ, 20mMOBHOCMb K npod)eccuoua/lbuoﬁ IKCn/iyamayuu
COBPEMEHHDbIX cpeacme 8blyuc/1umes/sibHoO20 MO()C/IUPOG(IHUH

Ne 1 HPOQHTaﬁTe TeKCT, B]:I6epI/ITe MpaBUJ/IbHbIE OTBETHI U 3allUIIINTE apTYMEHTHI, O6OCHOBbIBaIOU_]I/Ie Bb160p
OTBETOB

Kakue 13 repeurc/ieHHbIX THIIOB IPAHUYHBIX YCJIOBUI MOXKHO 3a/jaTh Ha BBIXOHOM IPaHMULIe paCUeTHOM
obactu?

1 Velocity Inlet

2 Pressure Inlet

3 Mass Flow Inlet

4 Pressure Outlet

5 Pressure Far-Field
6 Outflow

7 Inlet Vent

8 Outlet Vent

9 Degassing
Ne 2 TIpouwTaiiTe TEKCT M 3aIUILUTE Pa3BePHYThI 000CHOBAHHBIN OTBET

OHI/ILHI/ITE, KaKure THUITbI T'PAHUYHBIX YCHOBI/Iﬁ cjeayet 3aaBaThb IIPU ITIOCTaHOBKE 3a4a4n obTekaHus
KPbLl/ild ITOTOKOM BO3lyXa B AHSYS

Ne 3 TIpouMTaiiTe TEKCT ¥ YyCTAaHOBUTE COOTBETCTBHE

OHI/ILHI/ITE, KaKure rpaHruYHbIe YC/I0BUA C/1eAyeT 3d/1dBdTh MPU ITOCTaHOBKE 3ad4l B AI]SYS Ha pa3HbIX
TUIAX 'PaHUL]

1 yc/10BUSI HETIPOTEKAHHUS U TIPUJTUTIAHUS TTOTOKA
2 CITyTHBIN TIOTOK

3 nepemna/; iaBieHUN

4 CKOpOCTb MMOTOKA

a wall.

b pressure-far-field

c pressure-inlet u pressure-outlet

d velocity-inlet u outlet-vent

e mass-flow-inlet u mass-flow-outlet

f interface
Ne 4 TlpouuTaiiTe TEKCT ¥ YCTaHOBHUTE COOTBETCTBUE
YcTaHOBUTE COOTBETCTBHE MOZeneil TypOy/IeHTHOCTH U MIX OTTMCAHUS

1 k-epsilon
2 k-omega
3SST
15



Ne 5

Ne 7

Ne 8

4 Reynolds Stress Model
a IByXTapameTpuyeckast MojleJib, UCTIO/Ib3YeTCs /isl pacdeTa CBOOOAHBIX TeueHUH U CTPyH
b aByxmapameTpryeckasi MOZe/lb, OTMCHIBAeT IIPUCTEHOUHbIE TeUeHHsT

C KOM6HHHPOB&HH&H MOJe/lb, OCHOBaHHAsA Ha HMCI10/Ib30BaHKWH PA3/IMUHBIX MOAEHEﬁ B IIPUCTEHOYHBIX
obmacTax Ha yaaZleHUuU OT CT€HKHU

d yHMBepcasibHasl 1lieCcTUNapaMeTpuuecKasi Mofienb
e yHuBepcasbHas oJHoIapaMeTpryeckas MoJesb

f yHuBepcanbHas AByXIiapameTpryeckasl MoJe/lb
[TpounTaiiTe TEKCT W 3alMIIKTe Pa3BePHYThI 000CHOBaHHBIN OTBET

OnuimmTe, Kakye TUIbI FPAHUYHBIX YC/IOBUM C/ielyeT 3a/laBaTh MPY MTOCTAaHOBKe 3a/1auM UCTeUeHHs rasa
n3 comvia JlaBans B Ansys

[pouuTaiiTe TEKCT ¥ YCTAHOBUTE TOC/IE/I0BATEbHOCTD
OnuimmTe noc/e0BaTeIbHOCTb JeHCTBUI NPY MOCTAaHOBKe 3a/lauy B MaKeTe MPUK/IaJHbIX IPOTrpamMM.

1 ITocTpoeHre TeoMeTpHUUYeCKOM Mojienu

2 TlocTpoeHue CeTOUHOM MOZie/M, BBIOOP JIMHUI TPaHUL] PACUETHOM 00/1aCTH, Ha3HaUeHWe UM UMEH JIIst
NI0C/IeAyIOILero 3a/laHusi FPaHUYHBIX YC/I0BUN

3 3ajjaHMe TPaHUUHBIX YCJIOBUM

4 Br160p OCHOBHBIX JOMYII{eHHH ¥ 3aMbIKAIOI{UX COOTHOILIEHHH, Moziesield CpeJl, YMCIeHHOTO MeToza
5 Mauumanvsanus

6 [IpoBefieHre BBIYMC/IEHNH, UTEPALMOHHOE pelleHNe 3a7auu

7 TTocTriporieccuHr, 06paboTKa pe3y/ibTaToB, MOCTPOeHUe rpadHKOB U T0/Iel MapaMeTpoB, BEIUHC/IEHHE
VHTEPBA/IbHLIX XapaKTePUCTUK, COXPaHEHHE UYMC/IOBBIX 3HAUEHUH

HquHTaﬁTe TEKCT U YCTAHOBUTE IMOC/T1€40BaTe€/IbHOCTDb
OmnuinuTe 3Tarbl IOCTaHOBKU 3aJaun o0TekaHus Kpbl/la IIOTOKOM BO34yXad B AHSyS

1. Co3aaHue reoMeTpyUUeCKON MOJIe/TH Kpblla Ha OCHOBE 3a/IaHHBIX XapaKTePUCTHK — MPOQUIS KPbIa,
ero pa3maxa 1 (hopMEbI B TIaHe

2. Co3gaHue BOKDPYT KpPbljia BHEIIIHEH reOMETPUH — pacueTHOH 00/1acTH, 000CHOBaHUE FeOMETPHUYECKHX
pa3MepoB pacyeTHOH 06/1aCTH ¥ PACCTOSIHUS OT TPAHMI] pacyeTHOM 06/1acTH 10 Kphljia B 3aBUCUMOCTH
OT Mpe/Tio/iaraeMbIX PEXKUMOB 00TeKaHUs ([J0- UM CBEPX3BYKOBOE TeUeHHe)

3. O6Go3HaueHHe TPaHUL]

4. TlocTpoeHHe CeTOUHOM MOJIe/H C YUETOM HeOOXOAMMOCTH Pa3pelleHHs] TOTPAHUYHBIX CIIOEB,
y,apHO-BOTHOBBIX CTPYKTYP, BUXPEBbIX 30H

5. BrIOop periatesns ¥ ero HaCTPOMKH (THIT CONBEPA, YMC/IEHHAst CXeMa, IIOPOTOBbIe 3HaUeHHs HEBSI30K,
OTCJ/Ie)KVBaeMble TlapaMeTphl)

6. ObocHOBaHME PUHHUMAEMBIX ZOMYIIEeHNUH (MO/e/b CPeAbl, YUET BA3KOCTH, YUET TerioobMeHa
MEXy TeJIOM U Cpe/ioit)

7. 3ajlaHue rPaHUYHBIX YC/IOBUH - BBIOOD THUIIOB 3a/]JaBaeMbIX YC/IOBUH M OMpe/ie/ieHre IapaMeTpPoB Ha
rpaHMIiax

8. Mlnunmanu3anus — 3ajaH|e HaualbHOTO pacripe/ie/ieHusi TapaMeTpoB B PacyeTHOM 00/1acTu

9. O6paboTKa MoTyueHHBIX Pe3y/IbTaToB — IOCTPOeHH e TI0JIeld pacIipe/ie/ieHusi TapaMeTpoB U rpavKoB
pacnpezesieHVst TapaMeTpPOB, TIOTyueHre 3HaUeHUI CU/T 1 MOMEHTOB, [eCTBYIOLUX Ha KPbLIO

ITpounTaiiTe TEKCT, BEIOEpHUTE MPABU/IBHBINA OTBET M 3alUIINTE apryMeHThbI, 000 CHOBBIBAOIL[Me BEIOOD
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Ne 9

oTBeTa
Uto Takoe yucno Kypanra?

1 Kputepuii, onpeie/IsitoIU XapaKTepHbIM pa3mep 3ajjaur
2 Kpurtepuii, oripejeisitolyi ogpoObHOCTb TeOMEeTPUUECKON MOZE/H
3 Kpurtepuii yCcTOMUMBOCTH SIBHOM 3a/iaun

4 Kpurepulii, orpe/ie/IsiFOIINA CKOPOCTh peLleHUst

HquHTaﬁTe TeKCT, B])I6epI/ITe HpaBH]’[BHBIﬁ OTBET U 3allMIINTe apryMeHTHI, O6OCHOBI:IBaI-OIJ_[I/Ie BbI60p
OoTBeTa

CranzapTHast uHUAIMaMu3anus Bo Fluent mosBosisieT

1 TTo3BO/IAIET CAaMOCTOATETLHO 33/IaTh Haya/IbHbIE TTApAMEeTPhI Ha PA3HBIX YUacTKaX PacueTHOM 06/acTu.
2 YUWTBIBaTh CXKUMaeMOCTb CpeJibl

3 YuuThIBaTh MPOLIECCHI TEIVIONPOBOAHOCTH

4 ABTOMaTHYeCKH pacripefiersieT HavyaabHble TIapaMeTphl 10 pacuéTHON 006/1aCTH UCXO/s U3 TPAaHUYHBIX
YCI0BUN

5 Vcronb3yeT B KaueCTBe HAaYaabHOTO pacripe/ie/ieHus TapaMeTPOB HeBsI3KOe PellleHue 3afaun

Ne 10 IIpouunTaiiTe TeKCT, BbIOEpHTE MPaBU/IbHBIN OTBET U 3allIIUTe apryMeHTbI, 000CHOBBIBAIOLIHE BEIOOD

oTBeTa
Hessi3ka - 3TO

1 Bpems pelleHus 3afauun
2 Bpewmsi ojHOM HUTepaLuu
3 OmmbKa (MOrpeiIHoCTh) BHIUNCIEHHI

4 Pa3Hu1]a MeX/Ty paCuéTHBIMU CeTKaMU

Ne 11 TTIpouuTaiiTe TEKCT, BRIOEPUTE MPABUILHBIE OTBETHI M 3alMIIIMTE apTyMEeHThI, 000 CHOBBIBAIOII[HE BLIOOD

OTBETOB

Kaxkue 13 riepeuncIeHHbIX TUIIOB TPAHUYHBIX YCJIOBHI MOXKHO 3a/iaTh Ha BXOJHOM rPaHMIle paCUeTHO
obnactu?

1 Velocity Inlet

2 Pressure Inlet

3 Mass Flow Inlet
4 Pressure Outlet

5 Pressure Far-Field
6 Outflow

7 Inlet Vent

8 Outlet Vent

9 Degassing

Ne 12 TpounTaiiTe TEKCT, BbIOEpHTE MPaBI/IbHBIE OTBETHI M 3alTUIINTe apryMeHTbI, 000CHOBBIBAOIIHe BEIOOD

OTBETOB

TepMyuecky COBepITIeHHBIN T'a3, OMTHUChIBAEMbI MOZIe/IbI0 TeKydel cpennl "ideal gas" B Ansys
TO/IUMHSIETCS YPABHEHUSM ...

1 TepmuueckoMy ypaBHEHMIO coCTOsiHUS MeHeneeBa - KnareiipoHa
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KaJlopu4yeckoMy ypaBHeHuto coctosiHug U = c_v T
ypaBHeHUt0 Ban-znep-Baanbca

ypaBHeHMtO Pepixa — KBoHra

KaJiopu4yeckoMy ypaBHeHuto coctosiusg U = ¢ T

TepMHUYeCKOMY YpaBHeHUI0 cocTosiHus \rho=const
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