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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)

24.04.05 [IBurarenu jieTare/bHbIX annaparoB
rog, Habopa rpynrbl: 2024

IIporpamMmmMmy cocTaBuiI:

Kadenpa A9 TJTABMOTA30IMUHAMUKA U TEITJIOTEXHUKA
Tetepuna VpuHa BiaguMupoBHa, K.T.H., AOLEHT, 3aBeAyIoluii Kadeapoit

[Tporpamma paccMOTpeHa
Ha 3ace/jlaHUM Kadeapbl-pa3paboTurKa
paboueii nporpammel A9 INTASMOT'A3SOANHAMUKA U TEIVIOTEXHUKA

3aBenyromumii kadenpoii Terepuna U.B., K.T.H., [o11.

[Tporpamma paccMOTpeHa
Ha 3aceJJaHUM BBITyCKatolleit Kadeapsl

A9 IVTASBMOTA30JUHAMMUWKA N TEIVTIOTEXHUKA

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




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
MOJE/INPOBAHUE C ITIPUMEHEHWEM CAD/CAM/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-94 — cniocobeH K ympaesieHyto nH(opMaLyei v JaHHBIMH, TTOWCKY UCTOYHUKOB MH(POPMALMU U JaHHBIX,
BOCTIPUSITHIO, aHa/lW3y, 3allOMMHAHUI0 U Tiepefiaue MH(QOPMAL[MM C MCMO0Jb30BaHUEM L[M(PPOBBIX CPeJCTB, a
TaKKe C MIOMOL[bI0 a/ITOPUTMOB TIPU paboTe C MOTyueHHBIMUA U3 Pa3/IMUHbIX UCTOYHUKOB J@HHBIMH C L{eJIbIO
3¢ heKTHBHOTO UCITO/Ib30BAHUS TTO/TyYeHHOM MHPOPMALVK Jj1s1 pellieHus 3a1a4

I[ICK-2.02 — crocoOHOCTh TPOBOAUTHL PAbOThI MO BBIYUCIUTETBHOMY MO/€TMPOBAHUIO TETI000MeHa
u3/ie/INii aBUaLlOHHOM M PaKeTHO-KOCMHUeCKOM TeXHUKH, aHalM3UpOoBaTh K 000011jaTh pe3y/bTaThl

IICK-2.03 — criocobHoCTh K MpodeccroHanbHON 3KCIUTyaTaldi COBPEMEHHBIX TPUK/IAaZHbIX MPOrPaMMHBIX
Cpe/CTB BbIUMC/IUTE/ILHOTO MO/ZIe/TMPOBaHus MPOLIeCCOB TeIIoMaccorepeHoca

DOpPMHUPOBaHHIO KOMITETEHI[UH CITY>KUT AOCTKEHUE CJIeIYIOLINX Pe3y/IbTaToB 00pa30BaHuUs:
IIK-94

3HAHUS:

3HaeT aAropuUTMbI paboThI C Pa3/TMYHBEIMUA UCTOUHUKAMU JIAHHBIX;

YMeHUs:

YMeeT BOCIpUHMMATb, AaHaJU3UPOBaTh, 3allOMUHATL U IepejaBaTb MH(OPMAIMI0 C TIOMOIIbIO
UUQPOBLIX CPEJCTB , a TaKKe C TIOMOIILI0 aNTOPUTMOB TIpHM paboTe C TIONMyUeHHBIMH W3 Pa3/UUHBIX
WCTOUYHUKOB [JAaHHBIMHM C Lefbi0 3(QQeKTUBHOTO HCIIOB30BaHUS TIOMYYeHHOW uHGOpMaruu [Jis peleHus
3ajay;

HABbIKU:

ViMeeT HaBBLIK yripaB/ieHHWs WHGoOpMaryell U AAHHBIMU TOJYUYEHHBIMU U3 Pa3/MUHBIX HUCTOYHUKOB C
1esibio 3¢ (hEeKTUBHOTO UCTIOIB30BaHUS MTOTYYeHHON WHPOPMALWH [i/isl PellleHHs 3a7au.

IICK-2.02

3HAHUA:

3HaeT MpoIeCChl TeryIo0OMeHa U3/ie/Ti aBUAIUOHHOMN U paKeTHO-KOCMUYECKOW TEXHUKHY;

YMeHUs:

YMeeT NMpoBOAWTE UCC/IEIOBaHUS M HAay4yHbIe Pa3pabOTKH IMPOLIeCCOB TeryiooOMeHa W3[e/uii PakeTHO-
KOCMMWUECKOH TEXHUKU TTPU TIOMOIIY YHUC/IEHHOTO MO/I€/TUPOBaHMUS;

HaBbIKU:

ViMeeT HaBBIKY aHaM3a U 000011[eHNs Pe3y/bTaToB UCCIe0BAHUM.

IICK-2.03

3HAHUS:

3HaeT IPUHLUIILI BLIUMCIUTEIBHOTO MO/Ie/TMPOBaHMUsI TIPOLIECCOB TeT/IOMacCoIepeHoca;

YMeHus:

YMeeT WUCMO/Mb30BaTh COBpPeMeHHble TIPUK/a/Hble TIPOTPaMMHbIe CpPeZACTBAa BBIYMCIUTENHHOTO
MO/Ie/IMPOBaHMSI MPOL[eCCOB TeIJIOMacCOIepeHoca;

HaBbIKU:

Vimeer HaBBIK pabOTHI C MPOrPaMMHBIMU CPe/ICTBAMU BBIUMC/IUTETBHOTO MOZETUPOBAHMS TPOLIeCCOB
TeTIoMaccorepeHoca.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Hucuynmnaa MOJE/IMPOBAHUE C IPUMEHEHUEM CAD/CAM/CAE-CUCTEM siBnsietcs
TUCLIMTUTUHON YacTH, (popMHUpyeMoii yuaCTHUKAMH 00pa3oBaTe/IbHBIX OTHOILIEHUH 6;10Ka 1, mporpaMmbl
MOATOTOBKM 10 HarpasJieHut0 24.04.05 [Jeueamenu nemamesbHblx annaparmos.

CogepxaHue [OUCLIMIUIMHBI SIBISETCA JlIorhueckuM ImpogospkeHueM aucuuiinH: COBPEMEHHBIE
ITPOBJIEMBI ADPOI'TIPOMEXAHUKN.

CopepXaHve AVCHUATIAHBI SIB/ISIETCS OCHOBOM [iisi ocBoeHwss auctumuivH: TTPEJAUIIIOMHASA
IMPAKTUKA, TEXHOJIOTTYECKASI ITPAKTHUKA, IIOAI'OTOBKA K ITPOIEAYPE 3AIIATHI 1
3AIINTA BBIITY CKHOU KBAJIN®GUKAIIMOHHOU PABOTBIL.

[penBapuTebHBIE KOMITETEHI[H, COPMHUPOBaHHBIE Y 00yUarOIerocs /10 Hauasia u3yueHus TUCLATUTAHBL:

¢ TICK-2.01 — CriocobeH TTpOBOAMTE aHA/TN3 Ta30[MHAMUUECKUX U TeIJI00OMeHHBIX TIPOIIeCCOB,
COTIPOBOKAAIOIIUX PabOTy SHEPrOoyCTaHOBOK aBUALIMOHHOM U PAKETHO-KOCMHUECKOU TEXHUKH

¢ TICK-2.04 — CriocobeH NpOBOANUTEL PabOThI, aHAIM3UPOBATh ¥ 0600II1aTh pe3y/IbTaThl 10 YUC/IEHHOMY
MOZIe/TMPOBAHHUIO Ta30/[MHAMUYeCKHUX U TeTJI00OMEHHBIX MPOIeCCOB B JIBUrATe/ISIX U SHEPTrOyCTaHOBKAX
JTA, a Tak>xe Ha3eMHbIX SHEPTeTHUECKUX YCTAHOBOK Ha 0a3e aBUAIIMOHHBIX U PAKETHBIX JIBUraTe/eH



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTTMHBI COCTaB/sieT 8 3.e., 288 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

AyguTOpHBIe 3aHATHS
B KOHTaKTHOIi (opme

HaumMeHoBaHMe pa3/ie/ioB U JUJAKTHYECKHX eAMHHUL]

KYPC
CEMECTP
BCEI'O

®dopmupyemast
KoMneTeHus, %

3aHATUA
CamocrosTebHasA

pabora cTyaeHToB

BCEI'O
Jlekuuu
IIpakTnyeckue

TIK-94

TICK-2.02
TICK-2.03

Paspen 1. TeomeTpryeckoe Mojie/TMPOBAHHE B CpPejie HH)KeHEePHbIX
CAD - nakeroB. I'paduueckuii uarepdetic. CosgaHue sckn3sa
FeDMETpH‘-lECKDﬁ Moz enu. I/IHCprMeHTbI TIOCTPO€HNE reOMeTpUUYeCKUX
5 10  |amemeHTOB. 3aZiaHHe OrpaHUYUEHHH U CBSI3eit MeXy 00beKTaMH. 45 15 5 10 30 20
TTocTpoeHue 06/1aCTH BOKPYT MCCIIeyeMOro 06beKTa Mpy pelleHnt 3a/iad
BHellIHero 06TekaHus. YTIpoleHre reOMeTpPUM, UCTIPaB/IeHHe OLIMO0K
TOITOJIOTHH.

Paspen 2. ITocTpoeHne BBIYHC/IUTE/IBHBIX CETOK B Cpe/ie CeTOUHBIX
reHepaTopoB. O630p BU/JIOB PaCUeTHBIX CETOK, THIIOB sTUeekK.
HecTpyKTyprpOoBaHHbIe U G/I0YHO-CTPYKTYpUpOBaHHbIe ceTkH. O630p
5 10 |COBPEMEHHBIX CeTOUHBIX nocpouteneld. IHTepdeiic ceTouHbIX 45 15 5 10 30 20
nocrpoutesield. [TocTpoeHNe NPUIIOBEPXHOCTHBIX NIPU3MaTHUeCKUX CI0eB.
Cl'y'll[eHI/lE BBIYUC/TUTETLHON CETKU AU pa3penieHus BbICOKUX
rpajueHToB. ConpsikeHHe BEIYMC/IUTE/IbHBIX CETOK Ha OCHOBE
uHTepdeiicHbIX rpaHuLl. KauecTBO BEIYMC/IUTEBHBIX CETOK.

20 20

Pazpen 3. OCHOBBI YHC. 0 MOJie/THD B 33/jauax
THApOra3’oAUHaMHUKH. Posb ¥ MECTO BbIUMC/TUTEIEHOTO MO/JeMpoBaHUsA
B Hayke U TexHrKe. O630p NPUMepOB pellleHHbIX 33/jau U3 Pas/IMUHbIX
obnacreit MHAYCTPUM, HAayKN U TeXHUKU. O630p COBPEMEHHBIX TTaKeTOB
BBIYMC/IUTENBHOM THPOra3ojMHaMUKU U UX BO3MOXKHOCTeH. KitoueBble
5 10  |wary, obecrneuyrBaroliye yCrelHoe NPoBeJeHHe YUCIeHHOTO 54 21 7 14 33 20
Mo/ieNIMpoBaHusl. MeTo/ibl UMC/IeHHOTO MOZleTMpoBaHus. MeTop,
KOHTpPOJIbHOTO 06bema. [JUCKpeTH3aLysi ypaBHeHHH, OTIUChIBAIOLL{HX
TeueHHst )KMAKOCTH U rasa. AJITOPUTM pellleHust ypaBHeHUH ra30Boi
[IMHAMUKK YMCIeHHbIMU MeTogamu. CTpyKTypa (aiisioB mpoekTa U ux
XpaHeHWe B JUPEKTOPUH.

20 20

Bcero 3a 10 cemecTp 144 51 17 34 93 60

60 60

Paspen 4. ITocraHoBKa 3a/iauil BBIYHC/IMTeILHOT0 MO THPOBaHHUS.
IMocnesoBaTeIbHOCTD JefCTBHIA [0 MOCTAHOBKY 3ajaur. BripaboTka
JIOTTYLLeHHi ¥ yNPOLLeH!H BBIYHC/IUTETBHOTO MO/Je/TMPOBAHHSL.
TTozK/moueHHe pas3IMYHbIX MaTeMaTUYeCcKUX Mojeslell TeueHus. 3aaHue
Teruohu3nUeCKUX CBOUCTB paboueii cpe/ibl. YpaBHEHHE COCTOSIHUSL.

6 1 Pa6orta c 6ubnuoTtekoit MateprasoB. [lobaB/ieHre HOBBIX BELECTB. 7 17 0 17
3a/jaHue yC/IOBUiA Ha BHELIHUX ¥ BHYTPEHHUX rPaHULIAX PacUeTHOM
obnactu. Buapl I'Y 1 TpeGoBaHust 110 UX 3a/iaHni0. [paHHUUHbIE YCIOBHUSI
C/IOKHOTO BH/A: B BU/je MPoGuss, 0/Ib30BaTenbCKol GyHKIuH. Bbibop
peluaresist, HACTPOIKA UNCIEHHOTO MeToAa. 3aZlaHie MOHUTOPHHIOB J/Is
aHasIM3a CXO/[MMOCTH 3a/la4yM B Mpoliecce pacyeTa. AJanTauus
BBIYMC/TUTE/ILHOM CeTKH K 0COOEHHOCTSM TeUeHusl.

55 20

20 20

Paspen 5. Ananu3 v 06paGoTKa pe3y/IbTaToB pacuera B cpejie
MOCTNPOL[eccOpPoB. 3arpy3ka (aiioB C pe3y/IbTaTaMH pelLleHHsl.
BI/IByaI'lI/Bﬂ]_[l/IH CTPYKTYP T€UeHUsI U BBIUMC/IEHHE NHTEerpaIbHbIX
XapaKTepUCTHK. HOCTpOeHl/Ie KapTHH pacripe/ejeHus riapaMmeTpoB Ha
6 11 IpaHMLIaX PaCYeTHOH 06/1aCTH 1 CEeKYILMX TOBEPXHOCTSIX, BEKTOPHbBIX 72 17 0 17 55 20
T1oJiel, U30MOBEPXHOCTeH, IMHUI ToKa. AHUMHPOBaHHOE Tpe/iCTaB/IeHHe
Pe3y/bTaToOB pelieHus. Tlonp3oBarenbcKoe 3a/laHre HOBBIX BbIpa)KeHWE U
Cl)yHKL[Hﬁ, ra3ofMHaMHYeCKUX IMepeMeHHBIX U lapaMeTpOB, BBIUKC/IEHHEe
rpajIueHToB.

20 20

Bcero 3a 11 cemecTp 144 34 0 34 110 40

40 40

Bcero 1o jucnuiHe 288 85 17 68 203 100

100 100

3.2. Ay[UTOPHBIN IPAKTUKYM

Homep n
HauMeHOBaHue TeMa NpaKTUYeCKOro 3aHATHUS
pasfea JUCHHIIIMHBI

Ne
n/n

Oonem,

ayp.
JacoB

Pazgen 1.
leomeTpuueckoe

1 |MopenvpoBaHue B
cpejie MH)XeHepHbIX
CAD — nakeTos.

TeoMeTpUUECKOe MOJIeTMPOBAaHKE JBYXMEPHOIO ¥ TPEXMEPHOIO
00BbeKTa.

10

Pazpen 2. TTocTpoeHue
BBIUMCTUTETBHBIX
CeTOK B Cpefie
CeTOYHbIX reHepaTopoB.

ITocTpoeHyie BEIMMCIUTENBHBIX CETOK B Cpe/ie CeTOUHBIX
reHepaTopoOB: HECTPYKTypHUPOBaHHbIe U 0104HO-
CTPYKTYpHUpPOBaHHbIE CeTKU

10

3 |Pasgen 3. OcHOBBI MeTo7 KOHTPOILHOTO 00beMa. [IMCKpeTH3alys YpaBHeHUH,

6

14
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YMCIEHHOTO ONMCHIBAOLUX TeUEHUs KUAKOCTHU U ra3a. AJIrOpUTM peLleHUs
MO/le/TMPOBaHUsI B ypaBHEHUH ra30Bol [UHAMUKHU YKC/IEHHBIMU MeToZiaMu. Pazbop
3ajayax TUMOBBIX 3a/ad.
TUPOra3oHAMUKU.
Bcero 3a 10 cemectp 34
Pasgen 4. IToctanoBka
3aauu
4 MogaenrpoBaHue MpoLeCCOB ra30AMHAMHUKY M TETI000MeHa 17
BBIYMC/IUTETBHOTO
MOZe/IMPOBaHUs.
Paspen 5. Ananus u Busyanusanys CTpyKTyp TeYeHHs M BBIUKMC/IEHHe WHTerpaibHbIX
5 06paboTKa pe3y/bTaToB [XapaKTepUCTHUK. [ToCTpoeHre KapTHUH pacrpe/iesieH st apaMeTpoB 17
pacyeTa B cpefie Ha rPaHMUIAaX PAaCUeTHOW 00/1aCTU U CEKYIIUX TOBEPXHOCTSIX,
MOCTIIPOLIECCOPOB. BEKTODHBIX T10J1eii, U30TI0BEPXHOCTeH, TMHUI TOKa
Bcero 3a 11 cemectp 34
3.3. CamocrosnTenpHas padora crygenra (CPC)
Ne Homep 1 HaiMeHOBaHHe pa3jesia Oo0nem,
CopepkaHue y4eOHOT0 3aJaHUs
n/n JUCLUIIAHBI 4acoB
1 Pazpen 1. 'eomeTpuyeckoe moJienupoBaHue |V3ydyeHue AUaKTUUeCKUX eAUHUL] JAHHOTO 30
B cpefie uHkeHepHbIX CAD — nakeToB. paszerna. Beilo/iHeHre pacueTHOH paboThL.
7 Pazpen 2. TlocTpoeHUe BbIUKMCIUTENBHBIX N3yueHue quakThueCKUX eJMHUL] JaHHOTO 30
CeTOK B Cpe/le CeTOUHBIX T'eHepaTopoB. pazzesna. Beiro/iHeHWe pacueTHON PaboThI.
Pazgen 3. OCHOBBI UHC/IEHHOTO
3 |mosemvpoBanus B 3ajauax N3yuenue aupakTrue CKUX eMHHL| IAHHOTO 33
paziesna. Beilo/iHeHUe pacueTHON paboThI.
TU/IpOra3ofHaMUKH.
Bcero 3a 10 cemectp 93
4 Paspen 4. ITocraHoBKa 3azauu N3yuenure nyakTriueCcKux eJUHUL] JaHHOTO 55
BBIUMC/IUTE/TbHOTO MOZe/TMPOBaHMUS. pasgesna. Beiro/iHeHHe pacueTHON paboThI.
5 Pasznen 5. AHanmu3 v 06paboTKa pe3ynbTatoB |M3ydeHue AUIAKTUUYECKUX €IUHHUI] IAHHOTO 55
pacueTa B Cpe/ie TOCTIIPOLIeCCOPOB. pazzesna. BeIro/iHeHUe pacueTHON paboThI.
Bcero 3a 11 cemecTp 110
4. ®OPMbI KOHTPOJISA OCBOEHUA ANCIIAITI/IMHBI
CEMECTP HEJAEJ/IN CEMECTPA
1(2(3|4 5 6 |78 10 |11 |12(13 | 14 15 16 17
10 P.oru. | AP P.otu. | P Otuer | AP | pud. 3au.
11 P P.otu. | P Otuer | P | mud. 3au.

YcnoBHble 0003HaueHUS:

P — nuarHocTHuecKasi paboTa;

P. oTu. — pa3zen oryera;

OTueT — OTYeT;

. 3au. — auddepeHIPOBAHHEIN 3a4eT;
mud. 3au. — auddepeHIMPOBaHHEBIHN 3a4erT.

TeKyImuii KOHTPOJ/Ib YCIIEBAeMOCTH CTYIE€HTOB TIPOBOAUTCS B IUCKPETHbIE BpeMeHHble MHTepPBaJIbl B
cnenyrommx ¢popmax:
JMarHoCTUYecKasi pabora;
paszies oTueTa;

OTYeT.

IIpomexxyTouHas arrecTanus IIPOBOAUTCS B (hopMax:
muddepeHIMPOBaHHBIN 3a4erT.
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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://urait.ru — O6pa3oparesibHas riatdopma «HOpaiiT». 111 By30B U CCY30B.;

2. https://e.Janbook.com — 3BC JlaHb;

3. http:/library.voenmeh.ru/jirbis2 — ®yHnamenTansHas 6ubmroreka BI'TY «BOEHMEX» um. [1.®.
YcTuHOBa.

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. JleKijnoHHbIE 3aHATHSA:

CreLa/IM3UpOBaHHbIe TpeOOBaHus 110 000PYZAOBaHMIO OTCYTCTBYIOT; ayAUTOPHUS C TIOCAZOUHBIMU
MeCTaMHU I10 KOJIMYeCTBY CTYZIeHTOB; [OCKa.

6.2. IIpakTHyeckue 3aHATHA:

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

6.3. IIpouee:

1. pabouee mMecTo TperofiaBare;isi, OCHaIlleHHOe KOMITBIOTEPOM C JJ0CTYTIOM B VIHTepHeT;
2. paboume MecTa CTy/IeHTOB, OCHAIl|eHHble KOMITBIOTEepaMH C JOCTYTIOM B VIHTepHeT, rpeiHa3HaueHHbIe
Ju1s1 paboThI B 37IeKTPOHHOM 00pa3oBaTe/lbHOM cpefie.



ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
MOJE/INPOBAHUME C IPUMEHEHUEM CAD/CAM/CAE-CUCTEM

AnHoTanusa paboueii nporpaMMsl

Ouctumimaa MOJEJIMPOBAHUE C ITPUMEHEHUWEM CAD/CAM/CAE-CUCTEM sBrsercs
JUCLUIIMHON YacTH, (JOpMHPYeMOH yYaCcTHHMKaMH 00pa3oBaTe/IbHBIX OTHOIIEHHH 0/10Ka 1, mporpaMmbl
TOATOTOBKM 110 Hampas/yieHuto 24.04.05 /[eueamenu nemamenbHblX annapamos. [IUCIUIIIMHa peaau3yeTcsl Ha
tdakynereTe A PaketHo-kocmudeckod TexHuku BI'TY "BOEHMEX" um. O.®. YcrunoBa kadezapodr A9
[MITASMOT'A30AHAMUWKA U TETVIOTEXHUKA.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:

[TK-94 cnocobeH K ympaBneHur0 WHGOpPMaIell ¥ JaHHBIMH, TOMCKY WCTOYHUKOB WH(MOPMAI[UM U JAHHBIX,
BOCTIPUSITHIO, aHAJM3Y, 3allOMUHAHUIO U Tiepefade WH(POPMAIMK C KUCIOh30BaHHEM IU(PPOBBIX CPEJCTB, a
TaK)Xe C MOMOIIbI0 aITOPUTMOB TIPU paboTe C TONyUeHHBIMH W3 Pa3/IMUHBIX UCTOYHUKOB JAHHBIMU C I1€/IbI0
3¢ heKTUBHOT0 UCMOIb30BAHUS MOJTyUeHHOM UH(POPMAaLIUU JJ1s1 pellieHus 3a/1ay;

ITICK-2.02 criocoOHOCTE MPOBOJUTh PAbOTHI MO BLIUMC/IUTEEHOMY MOJE/IMPOBAHUIO TETIO00MeHa W3[enui
aBUAL[MOHHOM 1 paKeTHO-KOCMHUYeCKOUW TeXHUKH, aHa/TU3UPOBaTh U 0600111aTh pe3y/bTarh;

IICK-2.03 criocobHOCTh K MpOoGheCcCHOHATbHON IKCITyaTallid COBPEMEHHBIX TMPHK/AJHBIX MPOrPAMMHBIX
CpeJICTB BbIUKMC/IUTEILHOTO MOJIe/TMPOBaHUsI IPOLIeCCOB TeIJIoMaccorepeHoca.

CopepykaHue [UCLMIIMHBI OXBaThblBaeT KPYr BOIIPOCOB, CBSI3aHHBIX C TeOMETPUYECKUM, BBIYMC/IUTEBHBIM U
WMUTALMOHHBIM  MogenupoBaHueM B coBpeMeHHbIx CAD/CAM/CAE-cucremax. B pamkax Kypca
paccMaTpUBAKOTCSl BOMPOCHI paboThl ¢ TpaduueckuM MHTEP(EHCOM COBPEMEHHBIX CHUCTEM, MX HACTPOHKU U
TpYMEHeHUs1 U1 pelleHrs MY/AbTUAWCLUIVIMHAPHBIX 3ajad. [IpoBOAWTCS MOCTPOeHWe reOMeTpUYecKUX U
CETOUHBIX MOfe/iel pa3/IMuHBbIX OOBEKTOB, HCC/IEAYETCS KAueCTBO BBIUMC/IUTENBHBIX CETOK W CEeTOUHas
CXOIUMOCTb, TIDUMEHSIIOTCS pa3/IduHble KOHEUHO-DAa3HOCTHBIE W KOHEYHO-3/IeMEHTHbIE MEeTO/bl YMCIEHHOTO
MO/Ie/TMPOBAHUS, AAI0TCs 000CHOBaHMS YIIPOIIEHWH W JOMyIeHrH A/ GU3nuuecKux 3a7a4d, 0coboe BHUMaHHe
yZAemsieTcs MOCTIPOLIECCHHTY W 00paboTKe MOTyYeHHBIX Pe3y/bTaToB.

[TporpamMmMotii AUCHUTIIMHBI TIPeyCMOTPEHHBI CleyIolijie BUABI KOHTPOJIS:

TeKyIuii KOHTPOJ/Ib YCIIEBAéMOCTH CTYIE€HTOB TIPOBOJUTCS B JUCKPETHBIE BDEMEeHHbIE HHTEPBA/IbI B
crenyommx popmax:
e UArHOCTUYECKas pabora;
e pasjes OTYeTa;
* OTUeT.

IIpomMerxyTouHasi arTecTanus IPOBOAUTCS B (popMax:
e muddepeHMPOBaHHBIN 3aUeT.

OO01jast  TPyZI0EMKOCTh OCBOEHHSI [IUCLUIUIMHBI cocTaBiseTr 8 3.e., 288 u. IlporpamMmoili AWCIUTUTUHBI

TpelyCMOTPeHbI JIeKIIMOHHbIe 3aHATHS (17 u.), mpakTtuueckue 3aHsATHS (68 u.), camocTositenpHast paboTta
cryzaenTa (203 ua).
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IIpunoxenue 2

K paoueii mporpaMme AMCLUILIHHbI
MOJE/INPOBAHME C IPUMEHEHUEM CAD/CAM/CAE-CUCTEM

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

Tpyn0eMKOCTb 0CBOEHHS AUCLIMIVIMHBI coCcTaBsgeT 288 4., U3 HUX 85 4. ayJUTOPHBIX 3aHATUH, U 203 u.,
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 prm:{?éKOCTb’
Paspen 1. 'eomeTprueckoe MojelMpoBaHue B cpeje nxkeHepHbIx 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 30
BrimonHeHre pacueTHOU )
paboThI.
Wroro no pasgeny 1 30
Pa3pen 2. ITocTpoeHne BIUYMC/INTEIbHBIX CETOK B CpPe/ie CETOUHBIX FreHepaTopoB.
gxszfaﬁigigﬁzzgix A. K. JTrobumos, JI. B. [1Tabaposa. . MeTojp! NoCTpoeHus
BRIIO/HEHME PACIeTHOM ) pacuéTHbIx ceTok B rakete ANSYS ICEM CFD: Huwxuuii 30
Hogropoa: N3a-so HHI'Y, 2011 (1-3)
paboThI.
Wroro no pasgeny 2 30
Paspaen 3. OcCHOBBI YHC/IEHHOT'0 MO/ie/INPOBAHMSA B 3a/jadax rUAPOra3ofMHaMMKH.
ﬁg:;ﬁfaﬁigiggﬁzgﬁx M. C. fIkoBuyK. . BerunciuTe/IbHble TEXHOJIOTUU PeLleHUs
o 3a/]au MeXaHUKH >XUAKoCTH U rasza: CI16.5I'TY "BOEHMEX" 33
BrimonnHeHre pacueTHOU
uM. []. @. YctrHoBa, 2013 (1)
paboTEhI.
Wrtoro no pa3geny 3 33
Pa3pen 4. IloctaHoBKa 3ajauy BBIUYMC/IMTEIHHOT0 MO/e/IPOBaHusl.
N3yueHue aupakTrue CKUX
eZIJMHUL] JAHHOTO pa3ze’a. H. H. ®égopoga, C. A. Bansrep, M. H. Janunos. . OCHOBBI 55
BrimonHeHue pacueTHOM pabotel B ANSYS 17: M.: IMK Tlpecc, 2017 (1)
paboThI.
Wrtoro no paspeny 4 55
Paspen 5. AHau3 1 00padoTKa pe3y/IbTaTOB pacyera B cpe/ie MOCTIPOLeCCOPOB.
Nsyuenue gugakTUye CKUX O. B. Barypun, H. B. barypun, B. H. Marsees. . Pacuét
eIVHUL] JaHHOT'O paszena. TeueHUM KUJKOCTH U ra3a C TIOMOL[bI0 YHUBEPCaTbHOTO 55
BrinonHeHye pacueTHOMU nporpammMmHoro komriekca FLUENT: Camapa: N3g-Bo CT'AY,
paboThI. 2009 (1-3)
Wroro no pasgeny 5 55
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILUIHHbI
MOJEJINPOBAHHME C IPUMEHEHNEM CAD/CAM/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;
e muddepeHITMPOBAHHBIN 3aUeT.

KpuTtepuu onjeHuBaHus

JuarHocruyeckasi pabora
HOuarnoctryeckasi pabora rpoBoauTcs B popme tecta B SOC Moodle:

* IIpW IIPaBU/IBHOM OTBeTe MeHee ueM Ha 60% BOIIPOCOB - He arTecTaLys;
 TIpH NPaBUILHOM OTBeTe Ha 60% BOTIPOCOB U Oostee - aTTecTaLysl.

Pa3gen oTuera

HeobxoauMo HauaTh oopmiieHHe OTUETA TI0 BBITIOTHEHUIO 33/IaHUS 1T CAMOCTOSITE/TbHOW PabOTHI.
Pa3nen 1 nomkeH copep>kaTh MOCTAHOBKY 3a/laud, MareMaTUueCKyt0 MOJZie/ib U OCHOBHbIE pacueTHbIe
COOTHOLLEHUST UCTIOIb3yeMbIX METOZIOB pellieHHs, KpUTeprii CXOAUMOCTY;
Pa3zien 2 mo/pKeH Ccofiep>KaTh CXeMY PacueTHOM 00/1aCTH C XapaKTePUCTHKAaMH CETKH, KPAaeBbIMU U
Haya/bHbIMM YCJIOBUSIMU, PeaJM30BaHHBIMU B pelllaeéMOM BapUaHTE;
Pazpen 3 mo/mKeH coiepkaTh Cojiep>KaHue UCC/eloBaTeIbCKOTo 3alaHusl, pe3y/IbTaTbl BHIUYMC/IUTE/BHOTO
MOZIe/TMPOBaHUsl, aHa/IM3 U BbIBO/BI 10 MPOBEJeHHBIM UCC/IeJ0BAHUSIM.

OTtuet

OTuet npe/ICTaB/sIeTCS B TIEYaTHOM BH7ie B Jopmare, TipelyCMOTPEHHOM I1ab/IOHOM OTYeTa.
OrieHrBaeTCs MOJTHOTA ¥ KaueCcTBO 0OpPMIIEHHSI OTUeTa, COOTBETCTBHE 33/JaHUI0, BEDHOCTh ITO/TyUeHHBIX
pe3yJIbTaToB, CMIOCOOHOCTL UX OOBSICHUTD. 3all[UTa OTUYETa MPOBOAUTCSA B JopMe cobecejoBaHUSA C
TiperiofiaBatesieM, B X0fie KOTOPOTO CTYAEHT [JOK/IaJbIBaeT O NPo/e/iaHHON paboTe v OTBeyaeT Ha BOMPOCHI.
OrieHka 3aiuThl paboThl BeicTap/sieTcs 110 100 6abHOM 11Kasie ¢ yuéToMm:
- BBLITTOJTHEHWe PabOTHI B KOMIIbIOTEPHOM Kiiacce — 20 6asuios,
- oopmJIeHHE TTOSICHUTE/TbHOH 3arucku — 30 0asioB,
- 3alI[UTa pe3y/bTaTOB, OTBETHI HA BOMPOCKI U UX JIOTHKA, Ky/IbTypa peur — 50 6aios.
OtuéT cunTaeTcs MPUHATHIM 1TpY Habope Gosee 70 6annos.

[1pu BbICTaBIEHUM UTOTOBOM OLIEHKU UCIIO/b3YIOTCS CelytoIe KpUTepUn:

O11eHKH "OT/IMUHO" 3aC/Ty’>KUBAET CTY/IeHT, 00HAPY>KUBIIINL BCECTOPOHHEe, CUCTEMATHUeCKOe U TTyboKoe
3HaHWe yueOHOro MaTepHasa, yMeHre CBOOO/IHO BBITIONHATE 33/]aHUs, TIPEJyCMOTPEHHbBIE POTPaMMON,
YCBOUBIIMK OCHOBHYIO Y 3HAKOMBIH C JIONIOJTHUTEILHOM JIMTepaTypoy, peKOMeH/J0BaHHO! IporpaMmoit. Kak
TPaBUJIO, OLIEHKA "OTJIMYHO" BBICTABJISIETCS CTY/leHTaM, YCBOMBIIMM B3aUMOCBSI3b OCHOBHBIX TIOHATHN
JUCLIMTUTMHBI B MX 3HAYeHUU AJ1s1 TprobpeTaeMoii podeccru, MPOSIBUBLLIMM TBOPYeCKHe CITIOCOOHOCTH B
TIOHUMAaHUH, U3/I0)KEHUH U UCTI0/Ib30BaHUM yueOHOTo Marepuarnia.

OrieHKH "XOpOIIO" 3aCy>KHUBaeT CTyIeHT 00HAPY>KUBILIHH MOTHOe 3HaHWe Y4eOHOTo MaTepHara, YCIelTHo
BBITIO/THSIOLMN NTPelyCMOTPeHHBIe B IpOrpaMMe 3aZlaHusl, YCBOUBIIMM OCHOBHYIO JINTepaTypy,
PeKOMeH/I0BaHHYHO B IIporpaMMe. Kak IpaBuiio, OLjeHKa "XOpOLIO" BbICTABJIAETCA CTYeHTaM, [10Ka3aBIIUuM
crcTeMaTU4YeCKU XapakTep 3HaHH 110 JUCLIMIUIMHE U CIIOCOOHBIM K MX CaMOCTOSITE/IbHOMY TIOTIO/THEHHIO U
00OHOBJIEHUIO B X0/Ie JlabHekIel yueOHo paboThl U MpodeCcCHoHATBHON [1eSTe/TbHOCTH.

O11eHKH "YIOB/IETBOPUTE/IBHO" 3aC/Ty>KUBAET CTYEHT, 00HAPY>KUBIINH 3HAaHUSI OCHOBHOTO yueOHOro
Marepuasna B 00beMe, HeOOXOAUMOM [IJis1 labHeHIel yueObl v Tpe/ICTOsIIIel paboThI 10 CIeI[UaTbHOCTH,
CIIPABJISIOLLMICS C BBITOJIHEHWEM 3a/JaHui, TpeAyCMOTPEHHBIX IPOrPaMMOM, 3HAKOMBIN C OCHOBHOM
JIUTepaTypoy, peKoMeH/|0BaHHOW nporpamMMoii. Kak rpaBuiio, orjeHKa "y/l0B/IeTBOPUTENBHO" BBICTaB/SAeTCS
CTy[eHTaM, JOMyCTUBLINM IIOTPELIHOCTH B OTBETe Ha 5K3aMeHe U IIPY BbIIOJHEHUH 3K3aMeHalMOHHBIX
3alaHu, HO 00mazaroIM HeoOX0[UMBIMU 3HAHUSIMU /ISl UX yCTPaHEeHHs T10/], PYKOBOJCTBOM TTPerioJiaBaTerisl.
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OrleHKa "He 3auTeHO" BBICTAB/IAETCS CTYAEHTY, 00HAPY>KUBIIIEMY MPOOE/bI B 3HAHUAX OCHOBHOTO yue6HOTO
Marepuaia, JOMyCTUBLIeMY NIPUHLMITNA/IbHbIE OLIMOKH B BHITIOJTHEHUH TIPelyCMOTPEHHBIX POrpaMMOi
3afaHui. Kak npaBusio, olleHKa "Hey/|0BJIeTBOPUTENBHO" CTAaBUTCS CTYZeHTaM, KOTOpble He MOTYT MPOZ0/DKUTh
obyueHHe WM IPUCTYIUTD K MPOdeCCHOHANTBHOM JiesTe/IbHOCTH 110 OKOHYaHUH By3a 6e3 [J0N0/THUTe/TbHBIX
3aHSTUN TI0 COOTBETCTBYIOITIEN JUCITUTIINHE.

JAuddepennypoBanHblii 3aueT
JuddepentiipoBaHHbIii 3aueT B 10 ceMecTpe BBICTaB/SETCS 110 pe3y/ibTaraM 3allliThl OTYeTa.

JuddepennupoBaHHbIil 3aueT
OuddepennypoBanHbii 3adeT B 11 ceMecTpe BBICTaBJISIETCS 110 pe3y/ibTaTaM 3allUThl OTYeTa.

13



[MacriopT doHa OLIEHOUHBIX CPeJICTB

AyauTopHbIe
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Pazpen 1. 'eomeTrpuueckoe Paszen
5 10 |mopenupoBaHme B cpeje 45 | 15 5 10 30 20 | 20 | 20 A
oTueTa
ukeHepHbIX CAD — nakeToB.
Paspen 2. IToctpoenne Paszen
5 10 |BBIYMC/INTE/IBHBIX CETOK B 45 | 15 5 10 30 20 | 20 | 20 OTLIAETa
cpejie CeTOUHBIX reHepaTopoB.
Pa3pen 3. OCHOBBI YHC/IEHHOTO
5 10 |mMopenupoBaHuA B 3aja4ax 54 | 21 7 14 33 20 | 20 | 20 | Ortuer
TH/IPOra3oJUHAMHUKU.
Bcero 3a 10 cemecTp 144 | 51 | 17 34 93 60 | 60 | 60
Pa3pen 4. IlocTaHOBKA 3ajauu Pasgen
6 11 |BBIMHACIMTETLHOTO 72 17 0 17 55 20 | 20 | 20 OT‘{AETa
MOJie/INPOBaHM.
Pazgen 5. AHa/M3 U 00padoTKa
6 11 |pe3ynbraroB pacyera B cpeje 72 | 17 0 17 55 20 | 20 | 20 | Ortuer
MOCTIIPOL[eCCOPOB.
Bcero 3a 11 cemecTp 144 | 34 0 34 110 | 40 | 40 | 40
Bcero no AucCHUIIMHE 288 | 85 17 68 203 | 100 | 100 | 100
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IIK-94

Kputepuu oneHuBaHus

Ne 1
Ne 2

Ne 3

Ne 4
Ne 5

Ne 6
Ne 7
Ne 8
Ne 9
Ne 10

Ne 2

Ne 3

Ne 4

Ne 5

Bonpocbl omkpbimoz2o0 muna:
UTo Takoe MHULMATA3aLINS ?

ITpu co3ganum pacueTHOM ceTKH B Ansys Mesh Kakast oriepalfisi OTBedaer 3a
MOCTPOEHHe NIPU3MAaTUUYECKOTO C/I0s1 sTYeeK?

Kakas ¢yukims mocrpoenus cetku B ANSYS Meshing mo3Bosisiet co3math
KOH(MOPMHYIO CETKY Ha FPaHULIAX TIePUOJUUYHOCTH?

UTo 103BOJIsIeT MOMYYUTD TIOCTPOEHHUE NPU3MaTHUeCKUX CJI0eB B PACUeTHON CeTKe?

Kakoe rpanuunoe ycnoBue B ANSYS Fluent mo3BoJisieT YIIpOCTUTb TeOMeTPUUeCKYIO
MO/ieJib TIPU CUMMETPUYHOM XapaKTepe TeueHusi?

UTto no3Bo/sieT BO3MOXKHOCTD TTapaMeTpHu3aliuy pacueTHoi mogenu B ANSYS?
Kak pacimdpossiBaercss CAM?

I'me HeoOXOAMMO CTPOUTE NPU3MAaTHUECKHE C/IOM PACUeTHON CeTKH?

Kak pacumdpossiBaetcss CAD?

B kakux cinyyasix peKkoMeH/IyeTCsl BK/IrouaTh oriuto Double precision ripu 3arrycke
Fluent?

Bonpocbl 3akpbimozo muna:

CryleHre CeTKU CO3/aéTCA C LieNIbIO:

YMeHblIIeHUsT PACUETHOM 00/1aCTH
YBenmuueHus: pacuéTHol obacTu
YckopeHnus pacuéta

Bonee TouHOro pacuyéTta B 06/1aCTH CTyIIeHUS
[To3Bonsiet it Fluent MogeMpoBaTh MHOTOga3Hbie 3a7auun’?

Ia, B mroboM ciyyae
[la, ec/iv BCe BeILeCTBa - ra3bl
Hert

[IpaBunbHOrO OTBETa HET
Uto Takoe yucio KypaHra?

Kputepuii, oripefiesisitoliii XxapakTepHblii pa3Mep 3aZauu

Kpurepuii, onipeziesitoliuii mojpoObHOCTL FeOMeTPUYeCKON MO/IesTH

Kputepuii ycTolunBOCTY SIBHOM 3a7jaumt

Kputepuii, oripeje/isitoluii CKOPOCTh pelLleHus

B kakux cinyyasix pekoMeH/IyeTCsl BK/IFouath oriuto Double precision rpu 3arrycke
Fluent?

ITpu pelieHNH 3a/ja4 UCTEUEHUS T'a3a U3 COTa

ITpu peltieHny 3aZiau C BBITIHYTOM B OIHOM HarpaB/IeHUM FreOMeTpUel U 3a/1au C
(ha30BLIM TIEpEX0/I0M

ITpu MozemupoBaHuy CBOOOJHOTO TIaZieHUsI Tesa

ITnist yckopeHust pacuéra Jiro0bIX 3a/1au
K criocobam 3a/1anvst “BXO/IHBIX” TPAHUYHBIX yCI0BUH Bo Fluent oTHocHTCS

Pressure inlet

Wwall
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Pressure outlet

Symmetry
Ne 6 CraHjapTHas nHuianu3aius Bo Fluent rnosBossiet:

CaMoCTosATe/ILHO 33/1aTh Haua/IbHbIe TIapaMeTPhl Ha Pa3HbIX YUaCTKAaX PaCUeTHOM
o0sacTu.

YuuThIBaTh CKMMAaeMOCTb CPefbl
YuUTHIBaTh MPOLIECChI TETJIONPOBOJHOCTU

ABTOMaTHYeCKH pacrnpe/essieT Hada/bHble TapaMeTphl 10 PaCYETHOM 00/1aCTH UCXOs
13 FPaHUYHBIX YCI0BUI

Ne 7 HauasyipHble yc10BUA - 3TO
YC/IOBUSI B PaCUéTHOI 06/1aCTH B Haua/IbHbIN MOMEHT BpeMeHH
a/IrOpUTMBI pacrpe/iesieHys lapaMeTpoB
YCJIOBUS Ha rpaHULiaxX

YC/IOBUSI HA CTEHKe
Ne 8 Hess3ka - 31O

Bpewms peluenus 3ajaumn
Bpems ofHoM UTepanyu
OmmbKa (MorpemHoCTh) BEIYUCTeHUH

PasHu1ja MeXXly pacuéTHBIMU CeTKaMH
Ne 9 Bpewms pacuéra He 3aBUCUT OT

WNuunyanusanuu
[TpaBUnBbHOrO OTBETA HET
KonuuecTtBa siueek pacuéTHON CeTKU

ITara o BpeMeHU
Ne 10 Kakue Tumb1 MaTepuasioB 1o3BoJisieT 3a7aBarhb Fluent?

Tonbko Fluid
Tonbko Solid
ITpaBuILHOTO OTBETA HET

Solid, Fluid

IICK-2.02

Bonpocbl omkpbimozo muna:

Ne 1 UTo Takoe MoCTIpoLeccop?

Ne 2 UTto Takoe mipemnpoLeccop?

Ne 3 HezaBUCHMMOCTB TO/Iy4eHHOTO pelleHust OT pa3Mepa siueeKk CeTKH - 3TO

Ne 4 [Tpu momo1y ruOpuAHOTO criocoba MHUIMAMU3aL|H TI0Ms AaBIeHUs U CKOPOCTH
oTpeieNIII0TCs IyTeM pelleHust

Ne 5 Mogenb MIOTHOCTH XUAKOU cpefibl «ideal-gas» (coBepiieHHbIH Ta3) B Ansys fluent
TI03BOJISIET

Ne 6 Uro Takoe uncio Kypanra-®puspuxa-Jlesu

Ne 7 [ kKakux TeueHud ayurie noaxonuT Density-Based pemiarens

Ne 8 [y Kakux TeueHUM nyuiiie moaxonut Pressure-Based periarenb

Ne 9 Urto Takoe uncio Crpyxand?

Ne 10 Kakoit MexaHM3M miepeHOoCa Teria B Ta3aX OMMCHIBAeTCs 3aKOHOM Dyphe?
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Bonpocbl 3aKkpbimo2o muna:

Ne 1 OCHOBHBIM NpOrpaMMHbBIM MoAyneM ANSY'S, HCIO/B3yOLMMCS /151 CO3/JaHus
reoMeTpHUeCKUX Mojiesield, SIB/IseTcst

SpaceClaim Direct Modeler
Mechanical APDL
Design Modeler

Bce riporpaMmHbie MOAY/IU B PaBHOU CTeTeHH UCIIO/b3YIOTCS
Ne 2 Kak 3apaércsa marepuan B mobom CAE makere?

3a7,aéTCs ero MoJIeKy/IsIpHasi CTpyKTypa
OTCYTCTBYeT BO3MOKHOCTb PabOThl C KOHKPETHBIM MaTepraioM
331laéTCg aTOMHas CTPYKTypa
KaK COBOKYTTHOCTH ero (pM3uueCKUX CBOMCTB, C TIOMOIIBI0 KO3 (HUI[MEeHTOB UX
XapaKTepU3yOLUX
Ne 3 Ipu co3manmu CeTOK AJisi AOCTYKEHUS] MaKCUMasTbHOH 3¢ deKkTrBHOCTH TIpH
BBIUHC/IEHUH, CETKY CIefyeT CTPEMUTCS CJieNaTh
PerynspHoii, KoHPOPMHOM U MeJIKOM
Crpemurcs K 6anaHcy MeXkay BapraHTamu a U b

ITapameTpbl CETKM 3aBUCAT OT 3a[JaHHBIX yCI0BUM

HeperynsipHoii, HeKoH(bOpMHOI 1 Oosee rpyooi
Ne 4 Kakoit u3 starioB peitieHust 3afiaun B Workbench He oTHocHTCSs B TIperipoliieccopy?

OrnrcaHve pacyéTHON CXeMbI
KoHtponb 3a cxoanumoCTbIO
ITpocTpaHCTBeHHAst AUCKPETU3ALIMS PACUETHOM 00/1acTu

3a,£[aHI/IE‘ Ha4da/IbHBIX YU TPAaHUYHBIX YCJ'IOBI/Iﬁ

Ne 5 [Tpu peliieHnM 3a7au € Ta30BBIMH WM >KUJIKOCTHBIMH CMeCSIMH, KaKOl U3 MaKeTOB
MOZIOMAET /IS PellieHusl TaKoro pofa 3ajau?

CFD
ICEM CFD
Polyflow

Fluent
Ne 6 IMpu pelieHNH CBEPX3BYKOBBIX TEUEHHH KAaKOI M3 TUIIOB pelliatesis B pa3gene Solver
Type crenyet BbIOpaTh?

Density-Based
Velosity-Based

Pressure-Based
Ne 7 ITpu co3maHuy reoMeTpPUU KaKasi Oriepaljii OTBeYaeT 3a BblJaB/TUBaHKE

Revolve
Sweep

Extrude
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Boolean
Ne 8 YTo Takoe BLIUUCIUTEe/IbHASA CeTKa?

IPaHULIbl paCYéTHON 06/1acTH
HayasbHOe pacrpe/iesieHre TTapaMeTpoB T0 PaCYETHON 00/1acTu
pellleHHe YMC/IeHHOH 3a/jaul, IIpe/icTaB/IeHHoe Ha /IByXMePHOM! IJIOCKOCTH

COBOKYITHOCTb 3/1eMeHTOB, 00pa30BaHHBIX pasfiesieHHeM pacuéTHoM obnactu
Ne 9 I'eomeTpuueckas Moze/b - 3TO

dortorpadust peasbHOro 00BEKTa
COBOKYITHOCTDb TOUEK MepeceueH st TPaHuL] KOHeUHBIX 3/IeMeHTOB
COBOKYITHOCTb TPABHJI IOCTPOEHHsI ICKH3a

n3o0pakeHue (Moe/ib) HCC/IelyeMoro 00beKTa
Ne 10 CTpyKTypUpOBaHHas CeTKa - 3T0

TpexMepHasi CeTKa, y3JIbl KOTOPOH Cr'YIAaI0TCs K TPaHUIaM
CeTKa, 3/IeMeHThbI KOTOPOU YTIOPS0UeHbI

CeTKa, COCTOSL[ast U3 TeTpasjpoB

CeTKa, COCTOSIII[asi U3 TeTPa3poB

CeTKa, COCTOSILI[asi U3 TeTPasJpoB

nrobasi ceTka MOXKeT Ha3bIBaTbCsl CTPYKTYPUPOBAaHHOM

IICK-2.03

Bonpocbl omkpbimoz2o muna:

Ne 1 [TorpaHuyYHBI C/10#1 B HEBA3KOM XKUJKOCTH

Ne 2 st onvicanust TypOy/IeHTHOTO AABWKeHUs PeHHO/IB/IC TIPe/TOIOXKUI, UTO

Ne 3 B uem 0CHOBHOe OT/IMUKMe METO/a KOHEUHBIX 00BEMOB OT METO/IOB, OCHOBAHHbBIX Ha
KOHEYHOPa3HOCTHOM Mojxoze?

Ne 4 K kakoMy Kjlaccy MeTOZIOB pellieHHsI ypaBHeHU MaTeMaTiuecKou (\U3UKU OTHOCUTCS
MeTO/], KOHEUHBIX pa3HOCTeMN?

Ne 5 KoneuHo-pa3sHOCTHas arrpoKcUuMarys IIpor3BOAHbIX 3aK/IFOUaeTCA B ...

Ne 6 Kaxkast u3 mogiesieit TypOy/ieHTHOCTH 0O0Jiee JOCTOBEPHO OIMUCHIBAET TeueHue BOIU3U
CTeHOK?

Ne 7 Inst uero B RANS Hy>KHBI MOJ[e/TH TypPOy/IeHTHOCTH?

Ne 8 Uucnennsle MeToapl perieHust OY nensitcs Ha ...

Ne 9 I[Mpu ucnonb3oBanum M1060 Moze/u TypOy/IeHTHOCTH 171l BCeX TPaHUYHBIX YC/IOBUH
Heo0Xx0uMO 3a/1aBaTh ...

Ne 10 UTo sIBAsIeTCS UCTOUHMKOM T10TePb SHEPTUU ABWKYILLENCS KUJKOCTH?
Bonpocsbl 3akpbimoz2o muna:

Ne 1 J171s1 KOHTPOJISt CXOZMMOCTH 3a/jauut TpebyeTcst CieIuTh 3a:

YpOBHEM HEBSI30K
JloKa/bHBIM U3MeHeHUeM XapaKTePUCTUK TeueHUs: (MOHUTOPUHT 3HaUeHHsl B TOUKE)

WHTerpanbHBIM U3MeHeHHEeM XapaKTepUCTHK MOTOKa (MOHUTOPHUHT MacCOBOTO Pacxoja,
CHJla COTIPOTHB/IEHUS Ha 00TeKaeMoli MOBepXHOCTH U T.[.)

Bcem nepeuriciieHHbIM

Ne 2 VimeeTcst pellieHHe CTALMOHAPHOM 3a/iaur O COTIPSDKEHHOM Terjioo0MeHe TOTOKa
>KUJKOCTU COCTEHKOM. PacueT 3aZjlaui C HOBbIM 3HaUeHUeMY/le/IbHOW TeII0eMKOCTH [Ji/Isl
>KUJKOCTU TIpUBeJeT K
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Vi3MeHeHMIO TeMIlepaTypHOro IOIPAaHUYHOTO CJ10sI

VI3sMeHeHHIO TeMITepaTypHOTOo TIOrPAHUYHOTO CJI0S ¥ Pe3Y/ILTUPYIOIEro TET/IOBOTO
TIOTOKA

W3meHeHHI0 Pe3yJIbTUPYIOLEro TerjioBOro rnoToka

He noBnusieT Ha pe3ysibTaT pelieHus

Ne 3 Vcronb30BaHye Mofie/id ANCKPeTHBIX yactull (DPM) B MOTOKe XKHAKOCTH
(ra3a)KOppeKTHO IpH C/IefYIOLeM YCIOBUU:

Maccosas gost yactur <10-12%
Maccogas gost vactur] <0,1-1%
O6mwemHas foss yactury <0,1-1%

O6bemHas o yactui] < 10-12%
Ne 4 Kakast koMOUHaIyst Mofiesii TypOy/IeHTHOCTH U TTOJPOOHOCTH CETKU Y CTEHKH
obecreunt OosIee KOPPEKTHBIN pe3y/bTaT MOZe/TMPOBAHUs 00TeKaHUsl 00paTHOIo

ycTyna?
SST, y+=30
SST, y+=2
k-epsilon, y+ = 30
k-epsilon, y+=2
Ne 5 PaccmaTpuBaeTcs cTalMOHAPHBIA pacueT OTPBIBHBIX TeUEHHI Ha OCHOBE YpaBHEHUI
Oiinepa. [Tepexos co cxeMbl IEPBOTO MOPSsiIKa TOUHOCTU Ha BTOPOU MpuBefieT K

YCKOpEeHHIO CXO4UMOCTH

YXyniieHuto (TIoTepu) CXOJUMOCTH

Ne 6 PaccmarpuBaeTcs TypOy/IeHTHBIN HeCO)KMUMaeMbIH MOTOK BJ[0/Th TETIJIOU30/TMPOBAaHHOM
cTeHKH. YTo mpousorizieT ¢ 6e3pa3MepHOl KOOPAWHATOM y+ eC/TH CKOPOCTb ITOTOKA
YIIBOWUTCS?

y+ yBOUTCSA
y+ YMEHBILUTCS BBOE
y+ YMEeHbILUTCSI BUETBEPO

y+ YBEJIMUMTCSL BUETBEPO
Ne 7 [t 3a/1auvl TPAHUYHBIX yCIOBUSI HEOOXOUMO:

U/leHTU(ULMPOBATh UX THIT
W7IeHTUULIMPOBaTh UX PacIio/ioyKeHHe
3a/laTh HY)KHbIe UHC/IOBbIe 3HaUeHus (pr3ndyeCcKux BeTUYriH

BCe BApUAHTHI BepHbI
Ne 8 PacuetHas reomerpus 510

PacueTHast 06/1aCTh, pa3duTast Ha KOHEUHbIE 3/IeMeHThl 00bEMOB 3aZlaHHOH (hOpMBI
Yeprexx vccieyeMoro o0beKTa

3D uu 2D Mojenb, TOCTPOeHHasi B COOTBETCTBUM C UCXOJHOM reoMeTpueit
HCCeyeMoro 00beKTa U MPUHSATHIMU IOMYILeHUSMU

3D wmu 2D mopens uccieayemMoro ooneKTa
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Ne 9 PacueTHas cetka 310
PacueTHast 06/1acTh, pa3duTast Ha KOHEUHbIE 3/IEMEHTHI 00BEMOB 3aZIaHHOM (HOPMBbI
COBOKYITHOCTb TeJT U TTIOBePXHOCTel pacueTHOM reoMeTpru
COBOKYITHOCTb TIDUHSITBIX B PacyeTe [JOMyIeHHM

IIpaBunbHOrO OTBETA HET
Ne 10 Bpems pacuéra He 3aBUCUT OT

KonmuecTBa siueek pacuéTHOM CeTKH
WNuHunyanusanumu
ITara no BpemeHu

IIpaBunbHOrO OTBETA HET
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