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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
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:

IICK-1.3 — cnocoGHOCTh BBIMOMHATH PacyeThl MapameTpoB pabouero mpoLecca, TeraoBOr0 COCTOSHUS U
XapaKTepUCTHK JBUraTesieil 1 3HeproyCTaHOBOK JieTaTe/bHbIX arraparoB

[ICK-1.4 — criocoGHOCTb TIPOBOAWTDH aHA/IM3 TETUIOBBIX U ra30MHAMHUYECKHX TIPOLIeCCOB C UCIOIb30BaHUEM
COBPEMEHHBIX MH(OPMAMOHHBIX TEXHOJOTWH, TOTOBHOCTb K MpO(eCcCHOHaIbHOM  3KCIUTyaTaljuu
COBPEMEHHBIX CPeJiCTB BIUMC/IUTE/ILHOTO MOZIe/TMPOBaHUs

DOpMHUPOBaHHIO KOMITETEHI[HUH CITY)KUT JAOCTKEHUE CJIeIYIOIINX Pe3y/IbTaToB 00pa30BaHuUs:
IICK-1.3

3HAHUS:

OCHOBHble ypaBHEHHs TM/JpOra3ofMHaMMKM U TeIIOMaccorepeHoca, MpUHMMaeMble [OMyIleHus;
MEeTOAMKM pacueTa ra3ofMHaMHUYecKUX W TepMOAMHaMHUUeCKUX TIPOLIeCCOB BHYTpPeHHeH Tra30AWHaMUKH
5HeproyCcTaHOBOK;

YMeHUs:

CTPOWUTH MaTeMaTHYeCKue MOjeNi (U3NUecKUX SBeHUHA U XUMUYEeCKHUX TPOIeCCOB, 000CHOBBIBATh
TPUHAMaeMble [TOTYIIeHHUs, UCIO/h30BaTh MaTeMaTHUeCKUd amrmapar M WH(OpMarliOHHbIE TEXHOJIOTHUU ISt
pacuera TlapamMeTpOB pabouux TMpPOLIECCOB, TEIUIOBOTO COCTOSIHMSI W XapaKTePUCTUK JBUTaTesied U
SHepreTUUeCKUX YCTaHOBOK;

HaBbIKU:

WCTIONb30BaHUsI OCHOBHBIX METO/IOB TEOPeTUYeCKOTO U 3IKCIIepUMeHTalbHOTO —MCC/Ie/JOBaHKS
(hr3IeCKUX ¥ XUMUUECKHX SIBJIEHUH, NX KOMITbIOTEPHOTO Y UIMUTAI[MOHHOTO MO/Ie/TMPOBaHHUSI.

IICK-1.4

3HAHUA:

YKCIeHHBIX METOJ0B, OCHOBHBIX 3aKOHOB (PM3WKK M XWUMWH, TIPUHLIMIIOB MPUMEHEeHHUs] COBPEMEeHHBIX
HMH($OpPMAaLIMOHHBIX TEXHOMIOTHI B HayKe U MpeJMeTHOU JiesiTeTbHOCTH;

YMeHus:

MPOBOJUThL (PU3NuUecKoe, MareMaTHdeckoe, BLIUMC/IWATENbHOE W WMUTAIMOHHOE MOZeTUpOBaHre
BHYTPEHHHX MPOLIeCCOB B 3HEPTOYCTAHOBKAX, OIMMUCHIBAaTh U MHTEPIIPETUPOBATh MOJIyYaeMble Pe3y/IbTarhl;

HABbIKU:

(h13KO-MaTeMaTHyeckoro MO/eMPOBaHusl TeyeHHWH B HSHEProyCTaHOBKaX; IIPOBEZEHHSI THUIIOBBIX
pacyeToB ra3oAWHAMUKHU U TeryioMmaccoobmeHa.



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 1O HarpasJieHut0 24.03.05 [Jeueamenu nemamesbHblx annapamos.

CogepxaHue [OUCLIMIUIMHBI SIBISETCA JlIorhueckuM ImpogospkeHueM aucuuiinH: COBPEMEHHBIE
NMH®OPMALIVMOHHBIE TEXHOJ/IOI'MW, MEXAHUKA JXUJKOCTU U T'A3A, PABHOCTHOE
MO/JE/INPOBAHUE.

CojepxaHue  JUCLWIUIMHBI ~ SIB/ISeTCSI OCHOBOM /i1 ocBoeHus aucimiyiviH: HAYUYHO-
NCCIIEJOBATE/IbCKASI PABOTA, NIOAI'OTOBKA K IIPOHEAYPE 3AIIATBHI M 3AIIATA
BBIITY CKHOU KBA/INOUKAIIMOHHOU PABOTBI, YHUPC.

[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-6 — CrniocobeH aHamM3UpOBaTh, CACTEMAaTU3UPOBaTh U 00001[aTh NHGOPMALMI0 0 COBPEeMEHHOM
COCTOSIHMU U TIepCIIeKTUBAX pa3BUTHS OTPac/y JBUraTeeCTPOeHHs U SHepreTHYeCKOl TeXHUKH

e OIIK-8 — CrniocobeH pa3pabarbiBaTh aIrOPUTMbI X KOMIIbIOTEPHBIE ITPOrPaMMbl, IPUTOAHbIE /IS
MPaKTU4YeCKOro NPUMeHeHHs

¢ TICK-1.4 — CriocobeH MpOBO/IUTh aHAM3 TETIOBLIX W T'a30/JAHAMHUECKUX MPOI[ECCOB C
HCII0/Ib30BaHUEM COBPEMeHHBIX MH(OPMALIMOHHBIX TEXHOJIOTUH, TOTOBHOCTD K NPO(heCCMOHATBHOM
9KCIUlyaTallid COBPEMEHHBIX CPeJICTB BBIUUC/IUTE/ILHOTO MO/Ie/IMPOBaHUs



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

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

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

KYPC

HaumeHoBaHue Pa3fie/ioB U JUAKTHYECKHUX eJUHHIL]

CEMECTP

BCEI'O

AypuTopHbIe
3aHATHSA
B KOHTAKTHO#M

dor

pMe

BCEI'O

IIpakTHUecKHe
3aHATHSA

CamocrosTenbHasA
pabora cryjeHToB

®dopmupyemast
KoMmmereHus, %

TICK-1.3

TICK-1.4

Pa3zpen 1. OcHOBBI UHC 0 MOJIe/TH B 3ajiayax rHpora3oJuHaMuKH. Posb 1
MECTO BbIYMC/IUTEIBHOTO MO/Ie/IMPOBAHHsSI B HayKe 1 TexHUKe. O630p MPHUMEpOB peLleHHbIX
3a/la4 U3 pasIMYHbIX 06/1acTeld UHAYCTPUH, HAyKH M TeXHUKU. O630p COBpeMEeHHBIX MaKeToB
BBIUMC/TUTE/TEHOM TUApPOra3’soArHaMUKU U UX BO3MOXKHOCTeM. KroueBbie 1iars,
obecrieynBarolLye yCIelHoe MPoBe/ieHHe YNCIEHHOT0 MOZIe/IMPOBaHHs. MeTo/Ibl YNC/IEHHOTO
MO/Ie/IMpOBaHusl. MeTo/| KOHTPOJIBHOrO 06beMa. JIMCKpeTH3aliis ypaBHEHHUH, OMMChIBAFOLLMX
TeUeHHst )KUAKOCTH U rasa. AJITOPUTM pellleHHst ypaBHeHUH [a30BOW [JMHAMUKH YHCIeHHBIMA
MeTozamu. CTpyKTypa (haii/IoB MPOEKTa U UX XpaHEeHHe B IUPEKTOPUH.

21

10

10

11

20

20

Paspen 2. 'eomeTpHuecKoe Moje/MpoBaHHe B cpeje HHbkeHepHbIX CAD — makeToB.
I'padmueckuii uuTepdeiic. Co3zanue 3CK13a reOMeTpHYECKOi Mozen. VIHCTpyMeHTbI

7 TMIOCTPOEHMe reOMeTPHYEeCKHUX 37IeMeHTOB. 3aJlaHie OrPaHUYeHHH U CBsi3el MeX/y 00beKTaMu.
TTocTpoeHue 06/1aCTH BOKPYT UCC/Ie/lyeMOro 06beKTa py pellleHNnH 3a/jau BHEIIHero
obTeKaHus1. YpoljeHre reOMeTPHH, UCTIpaB/ieHHe OIMGOK TOMOIOT M.

21

10

10

11

20

20

Paspen 3. IlocTpoeHne BHIYHC/INTE/IBHBIX CETOK B CPe/ié CeTOUHbBIX reHeparopoB. O630p
BH/IOB PaCUeTHBIX CETOK, TUIIOB siueek. HecTpyKTyprpoBaHHbIe 1 610YHO-CTPYKTYpPUPOBAHHbIE
ceTkd. O630p COBPEMEHHBIX CETOUHBIX ITOCpOHTeel. IHTepdeiic CeTOUHBIX MOCTPOUTETeH.
TTocTpoeHHe NPUIIOBEPXHOCTHBIX MPU3MATHYeCKHX c/10eB. CryliieHre BEIUMCTUTeIbHON CeTKH
1Sl pa3peleHyst BbICOKMX IpajjueHToB. ConpsikeHHe BbIYMC/IUTENbHBIX CeTOK Ha OCHOBE
nHTepGeiicHbIX rpaHuL. KauecTBO BBIUNC/IUTE/ILHBIX CETOK.

23

11

11

12

20

20

Paspen 4. ITocraHoBKa 3a/jaul BBIYHC/IHTeILHOT0 MOie THpPoBaHus. Iloc/iefoBaTe/IbHOCTD
JlefiCTBHI MO MOCTaHOBKH 3aa4i. BbipaboTKa JOMyLeHHit ¥ yNpoLLeHuii BBIYHC/IUTETbHOTO
MOJIeTMpOBaHUsA. HO,E[KJ'[}O‘IEH]/IE Pas3/IMyHbBIX MaTeMaThyeCKux Mo,qeneﬁ TeueHus. SaAaHne
Teriohu3uUeCKUX CBOKCTB paboueii cpebl. YpaBHeHHe cocTosiHusi. PaGora ¢ 6ubmmorekoit

7 MatepuanoB. [lo6aByieHre HOBBIX BelljeCTB. 3a/jaHKe YCJIOBUH Ha BHELIIHNUX U BHYTPEHHUX
rpaHMIIax pacyeTHOH obnact. Buapl I'Y 1 TpeGoBaHus 110 UX 3ajaHUI0. [ paHUUHbIE YCIOBHUSI
CJIOKHOTO BHZia: B BH/e TIPO(UJIsL, T10/1b30BaTe/IbCKON (YHKLMK. Bibop peliiatesisi, HACTpoiika
YMC/IEHHOT0 MeTozia. 3ajaHie MOHUTOPUHIOB /7151 aHa/IM3a CXOAUMOCTH 3a/laul B IpoLjecce
pacuera. A,Z[al'lTaL[I/lﬂ BBIUMC/TUTE/ILHON CeTKH K 0COD@HHOCTAM TEUEeHUSs.

21

10

10

11

20

20

Paspen 5. AHa/u3 1 06paGoTKa pe3y/IbTaToB pacyera B Cpeje MoCTOpoLeccopoB. 3arpyska
(haiisoB ¢ pesysnbTaTamMu pelieHus. Bu3yanusarys CTPYKTYp TeUeHHs U BbIUMC/IEHHe
VHTerpajbHbIX XapaKTepUCTHK. HOCTPOEHI/IQ KapTHUH pacripeZie/ieHrs rapaMeTpoB Ha I'PpaHULaX
7 pacueTHOM 06/1aCTH ¥ CeKYILMX TIOBEPXHOCTSIX, BEKTOPHBIX I10/1eid, H30110BEPXHOCTeH, TMHUI
TOKa. AHUMUPOBAHHOE TIpefiCTaB/leHne pe3y/bTaToB pelteHust. [Tob3oBaTesibckoe 3ajaHue
HOBBIX BBIpa)Ke€HHe U Cl)yHKuHﬁ, ra30fuHaMHUyeCKUX IepeMeHHBIX U llapaMeTpoB, BBIUKC/IEHHE
Tr'paiueHTOB.

22

10

10

12

20

20

Bcero 3a 7 cemecTp

108

51

51

57

100

100

Bcero no gucuuminHe

108

51

51

57

100

100

3.2. AyATOPHBII NPAKTUKYM

Homep u
HauMeHOBaHHue
pasjesia JUCLHIIIMHBI

Tema MNPAKTHYECKOI'0 3dHATUA

OoneMm,

ayp.
JacoB

Pazpen 1. OcHOBBI

MeTo/, KOHTPOJIbHOTO 00beMa. JIMCKpeTH3alivsl YpaBHeHUH,

MO/ieJIMpOBaHue B
cpejie MH)KeHepHBIX
CAD - mnakeToB.

oOBeKTa.

leoMeTpuueckoe Mofe/IMpOBaHKe ABYXMEPHOTO U TPEXMEPHOT0

UYHCJIeHHOTO
OMHMCHIBAIOLMX TeYeHHUs JKUJKOCTHU U ra3a. AJTOPUTM pelLleHus
1 |mMopgenvpoBaHUs B o o 10
saauax yPaBHEHHH ra30Boi JMHaAMHUKY UMCIeHHBIMU MeTozilamu. Pazbop
A TUIOBBIX 3a7au.
TM/pOra3ofVHaMUKHU.
Pazgen 2.
I'eomeTprueckoe

10

Pazpen 3. ITocTpoeHue
BBIUMC/TUTETbHBIX
CEeTOK B Cpefie

CTPYKTYPUPOBaHHbIe CeTKU
CeTOUHBIX FeHepaTopoB. PYKTYPHP

[NocTpoeHyie BIYMCIUTENBHBIX CETOK B Cpe/ie CeTOUHBIX
reHepaTopoOB: HECTPYKTypHUPOBaHHbIe U O104HO-

11

Paspen 4. ITocranoBka
3ajauu
BBIUMC/TUTETBHOTO
MO/|e/TUPOBaHMUs.

MogenrpoBaHye MpoLeCCOB ra30AMHAMHKN M TEII000MeHa

10

24817




5 |Pasgen 5. AHanu3 u Busyanusaiys CTpyKTyp Te4eHUs ¥ BBIUKMC/IeHe NHTerpaibHbIX 10
06paboTKa pe3y/ibTaToB [XapaKTepUCTHUK. [ToCTpoeHre KapTHUH pacripe/ie/ieH st TapaMeTpoB
pacyeta B cpefie Ha rpaHMIAaX PACUeTHOW 00/1aCTU U CEKYIIUX TOBEPXHOCTSIX,
MOCTIPOLIeCCOPOB. BEKTOPHBIX T10J1eli, U30TI0BePXHOCTeH, IMHUI TOKa
Bcero 3a 7 cemectp 51
3.3. CamocrosnTenbHas padora crygenra (CPC)
Ne Homep 1 HaiMeHOBaHHe pa3jesa Oo0bem,
. e — CopepkaHue yueOHOT0 3aJaHUs “aCOB
Pazgen 1. OCHOBBI UHC/IEHHOTO
1 |Mojemmposanms B 3a1auax N3yueHue aupakTrue CKUX eJMHHL| JAHHOTO 1
I Ora30/]HAMEKIL, pa3zena. BeiroHeHre pacueTHON pabOThI.
9 Pazpen 2. 'eomeTpuyeckoe moJienupoBaHue |M3ydyeHue AUJaKTUUeCKUX eAUHUL] JAHHOTO 1
B cpefie uH>keHepHbix CAD — nakeToB. paszerna. Beilo/iHeHWe pacueTHOH paboThlL.
3 Pazgen 3. IlocTpoeHue BHIYMC/IATENBHBIX N3yueHue aupakTUue CKUX eIMHULL AHHOTO 12
CeTOK B Cpe/le CeTOUHBIX TeHepaTopoB. pazzesna. Beilo/iHeHWe pacueTHOM pPaboThI.
4 Pazgen 4. TlocTaHoBKa 3a/jauu N3yuenre gupakThueCcKux eUHHL] ;AHHOTO 1
BLIUUC/TUTEILHOTO MOJIe/THPOBaHUSI. pa3zena. Beiro/HeHre pacueTHON paboThI.
5 Paszmen 5. AHanu3 ¥ 06paboTKa pe3yabTatoB |M3yueHue AUIAKTUUECKUX eIUHMI] JaHHOTO 12
pacueta B CpeJie II0CTIIPOLIeCCOPOB. pa3zena. Beiro/iHeHre pacueTHON pabOThI.
Bcero 3a 7 cemectp 57
4. ®OPMbI KOHTPOJISA OCBOEHUA NNCIIAITI/IMHBI
CEMECTP HEJE/IN CEMECTPA
1234 5 6 7(8 9 10 |1112|13 14 15 16 17
7 P. otu. | IP P. otu. | AP P.otu. | Otuer | [P | aud. 3au.

YcnoBHble 0003HaYEHVS:

TP — nuarHocThyeckasi pabora;

P. oTu. — pa3zen otuera;

OTueT — OTyUeT;

. 3a4. — auddepeHIIMPOBaHHBIN 3aueT.

TeKyuii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBOJJUTCA B JUCKPETHBIE BpeMEHHbBIE NHTEPBAJIBI B
cnenyromux dhopmMax:
[TMarHoCTUYeCKasi pabora;
pasfiesn oTuera;

OTYeT.

ITpoMeKyTouHasi arTecTalusi IIPOBOAUTCSA B (popMax:
muddepeHITMPOBaHHbBIN 3aUeT.
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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.

6. O. K. OBunHHUKOBa, M. M. JlantuHckas, U. B. Tetepuna. . UncieHHOe MOZieTMpOBaHKe Tra30BbIX
cMeceii u aByxdasHbix Teuenuit. CI16.: HUL] APT, 2022, s51. pec.

7. O. K. OBuuHHuKOBa, M. M. JlanituHckas, U. B. TetepuHa. . PelieHne npuk/iafHbIX 3aa4u
TepMoruzporasoquHaMuku B Ansys. CI16.: 3g-so BI'TY "BOEHMEX" um. [I. ®. YctuHoea, 2023, 371
pec.

5.2. JononHuTe/bHAas MTeparypa 1o AUCLUILIIHE:

1. O. K. OBunHHUKOBa, M. M. JlanituHcKasi, Y. B. TetepuHa. . Unc/ieHHOe MO/ie/TMpOBaHKe Ta30BbIX
cMeceii u iByx(dasHbix Teuennii. CI16.: HUL APT, 2022, 1 3k3.

5.3. Ilepuoguueckue U3gaHus:
1. EcTecTBeHHbIe U TEXHUYECKHUE HAYKU.

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

1. https://urait.ru — I'maBHasi — O6pa3oBartebHas 1iatrdopma FOpaiit. J{jst By30B U CCY30B.;

2. https://e.Janbook.com — 3BC JlaHsb;

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

CoBpeMeHHbIe TPOQecCHOHaNbHBIE 0a3bl JaHHBIX:

1. https://rusneb.ru — HatvonaseHast yekTpoHHast oubmoreka (HOB);

2. https://cyberleninka.ru/ - HayuHast sekTpoHHast 6ubnuoreka «KubepieHuHKa»;
http://www.rfbr.ru/rffi/ru/library - ITonHoTekcToBast 3/1eKTpoHHas 6ubmoTeka Poccuiickoro dhoHaa
(dbyHIaMeHTaIbHBIX UCC/Ie/JOBaHUH.

VHbopMalMoHHbIE CTIPaBOYHBIE CUCTEMBI:
1. Texakcriept — ViHGOPMaI[MOHHBIN TIOPTaI TEXHUYECKOTO PeryupoBaHus: HopMmbl, paBuia, CTaHAAPThI
PD;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b1 TOCTog

cobcrBenHoi reHepauyu BI'TY "BOEHMEX" um. [I. ®. YcTHHOBa;
3. http://www.consultant.ru/- KoncynsrauTIIntoc- nHbOpMalioHHbBIN TTOpTast ITPaBoBOi WHGMOpMAaI[HH.

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

B3aumogeiicTBre ¢ obyuaroumucs nocpegcrsom SMOC Moodle BI'TY «k BOEHMEX» um. [.®. 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/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 24.03.05 [Jeueamenu nemamenbHblX annapamos. JUCIUIIIMHa peaanu3yeTcsl Ha
tdakynereTe A PaketHo-kocmudeckod TexHuku BI'TY "BOEHMEX" um. O.®. YcrunoBa kadezapodr A9
I[TJTASMOT'A30JVUHAMUMKA U TEITJIOTEXHUKA.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
IICK-1.3 crioco6HOCTh BBIMOJHATE pacueThl IapaMeTpoB pabouero IIpoliecca, TEIUIOBOIO COCTOSIHUSL H
XapaKTepUCTUK ABUraTesield U SHeproyCcTaHOBOK JieTaTe/IbHbIX alfapaToB;
[TICK-1.4 criocoGHOCTh TIPOBOAMTL aHAM3 TEIVIOBBIX U Ta30[JMHAMUYECKHUX IPOIECCOB C UCIOh30BaHUEM
COBpPeMEHHbIX MH(GOPMAl[MOHHLIX  TEXHOJIOTHUM, TOTOBHOCTb K TpodecCUOHalbHON  3KCIUTyaTal[uu
COBPEMEHHBIX CPeJCTB BBIYMCIUTENIBHOTO MOZEIUPOBaHHS.

CogepxaHue AUCLUIUIMHBI OXBaTbIBA€T KPYT BONPOCOB, CBSI3aHHBIX C eOMETPUYEeCKUM, BBIYMC/IUTE/IBHBIM U
WMHUTALMOHHBIM ~ MofenupoBaHueM B coBpeMeHHbIX CAD/CAM/CAE-cucrtemax. B pamkax Kypca
pPacCMaTpUBAKOTCS BOMPOCH! paboThl ¢ rpadUueckKuM UHTepGhEHCOM COBPEMEHHBIX CUCTEM, UX HACTPOHKU U
MPUMEHEHUS JJIS1 pelleHus] MY/AbTUAUCLUIUIMHAPHBIX 3aiad. [IpoBOAUTCS MOCTpOeHHe reOMeTpUuYecKUX U
CETOYHBIX MOjle/iell pa3/MUHbIX OOBLEKTOB, HCC/ENYeTCs KaueCTBO BBIUMCIWTENBHBIX CETOK M CeTOUHas
CXOJUMOCTb, TIPUMEHSIIOTCS pa3/inyHble KOHEYHO-Pa3HOCTHbIE M KOHEUHO-3JIEMEHTHble METO[bl UKMCJIEHHOrO
MO/Ie/TMPOBaHus, JIal0TCsi 000CHOBAHMS YIIPOIIEHUH U AoMyIeHui i Gpu3nueckux 3ajau, ocoboe BHUMaHUe
yZAemnsieTcsi MOCTIPOLIeCCHHTY U 00paboTKe MoTyYeHHBIX Pe3y/bTaToB.

[Tporpammoii AUCLIMIIMHEI TIpe/lyCMOTPEeHbI CJle[iyIolirie BU/bI KOHTPOJIS:

TeKymuii KOHTPOJ/Ib YCIIEBAeMOCTH CTYAE€HTOB IIPOBOAAUTCS B IUCKPETHbIE BpeMeHHble UHTEPBA/IbI B
cnemyronumx dhopMax:
e IMarHocTUYeckas pabora;
e pasjesn oTyeTa;
* OTUeT.

ITpomexxyTouHasi aTTecTays MPOBOAUTCS B hopmax:
e uddepeHMPOBAHHBIN 3a4eT.

OO01jast TPyI0EMKOCTb OCBOEHHSI AUCLUIUIMHBI cocTaBiaseT 3 3.e., 108 u. TIporpamMMoM AWCIUITHHBI
MpelyCMOTPeHBI TipakTUdeckue 3adaTus (51 4.), camocrosaTensHas paboTta cryaenTa (57 u).
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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

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.

HaumeHoBaHme paboTbI Pexomenjiyemas 1uTeparypa prm:{?éKOCTb’
Paspen 1. OcHOBBI YHC/IEHHOT'0 MO/ie/IMPOBAHMSA B 3a/jadax rHAPOra3ofjMHaMMKH.
Zﬁg:ﬁifﬁﬁg?g;ﬁ;iiﬁx M. C. fAkoBuyK. . BelunciuTenbHble TEXHOJIOTUU pPeLleHus
o 3a/lau MEeXaHUKU KUIKOCTU U ra3a: CI16.BI'TY "BOEHMEX" 11
BrimonHeHre pacueTHOU
uM. [1. ®. YctuHoBa, 2013 (1)
paboThI.
Wroro no pasgeny 1 11
Paspen 2. TeomeTpuueckoe Moje/lMpoBaHue B cpeje nxeHepHbIx CAD — nakeToB.
ﬁxszfaﬁigiggg;g? B. A. Bpysika, B. I'. ®okuH, . B. KypaeBa. . IH)eHepHbIii
o anam3 B ANSYS Workbench: Camapa: 13a-so CamI'TY, 2013 11
BrinonHeHue pacueTHOU 1)
paboThI.
Wroro no pasgeny 2 11
Paspen 3. IlocTpoeHne BHIYUC/INTE/IBHBIX CETOK B CpPefie CeTOUHbIX reHepaTopoB.
ﬁggﬁﬁfﬁﬁg%gﬁ;ﬁiﬁx A. K. JTrobumos, JI. B. I1IabapoBa. . MeTozib IOCTPOEHHUS
BRmo/HeHye pacuersol ) pacuéTHeIX ceTok B akete ANSYS ICEM CFD: HwxkHuit 12
Hogropoza: N3n-so HHI'Y, 2011 (1-3)
paboTEhI.
Wroro no pasgeny 3 12
Pa3pen 4. IloctaHoBKa 3ajauy BBIUYMC/IMTEIHHOT0 MO/e/IPOBaHusl.
O. K. OBuvHHuKOBa, M. M. JlanttuHckas, Y. B. TerepuHa. .
Yuc/ieHHOe MOZIeIMPOBAHKME ra30BbIX cMecel U AByX(a3HbIX
teuennii: CI16.: HULT APT, 2022 (Bce)
O. K. OBurHHuKOBa, M. M. JlanituHcKas, Y. B. TetepuHa. .
N3yuenne gupakTrue CKUX UucneHHOe MO/leTMPOBaHMe ra30BbIX CMecel U IByX(a3HbIX
eIMHULT IAHHOTO pa3zerna. teuenuit: CI16.: HUL] APT, 2022 (Bce) 1
BrInonHeHne pacueTHOU O. K. OuuHHuKOBa, M. M. JlantuHckas, U. B. TetepuHa. .
paboThI. Perienue npukaagHbIX 3a/lad TePMOTUIPOra30JHAMUKU B
Ansys: CII6.: M3a-o BI'TY "BOEHMEX" um. []. ®.
YctuHOBa, 2023 (BCe)
H. H. ®énopoga, C. A. Banbrep, M. H. [Janunos. . OCHOBBI
pabotel B ANSYS 17: M.: IMK Ilpecc, 2017 (1)
Urtoro no paspeny 4 11
Pa3zgen 5. AHa/iu3 4 00pa0oTKa pe3y/I5TaTOB PAcyeTa B CPe/ie MOCTIPOIeCCOPOB.
N3yuenune guakruyeCcKux O. B. barypun, H. B. barypun, B. H. Marsees. . Pacuér
eIVHUL] JaHHOTO pa3zena. TeUeHU )KUAKOCTHU U rasa C IOMOILbIK) YHUBEPCAalTbHOTO 12
BrimonHeHue pacueTHOU nporpamMmHoro komiiekca FLUENT: Camapa: U3g-so CT'AY,
paboThI. 2009 (1-3)
Wroro no pasgeny 5 12

11

24817



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.

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

KontponupyeTcst opopmiieHue pa3ena OTUéTa 1o 3a/JaHUsAM ayJUTOPHOTO TTPAKTUKyMa.
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;
Pazpnen 3 momkeH cofepkaTb OCHOBHBIE OMYIeHus], MIPUHSTHIE PY pelieHuu 3aauu B CAM-cucteMme;
Pazpen 4 no/mKeH cofiepkaTh Cojiep>KaHue UCC/eloBaTeIbCKOTO 3alaHusl, pe3y/IbTaTbl BHIUMC/IUTE/BHOTO
MOZIe/TMPOBaHUsl, aHa/IM3 U BbIBO/BI 10 MPOBEJeHHBIM UCC/IeJ0BAHUSIM.

OTtuet

OTuet 1o pe3ysbTaTaM paboT ayAUTOPHOTO MPAKTHKyMa TPe/ICTaB/ISIeTCs B [IeUaTHOM BU/e B popMare,
MpelyCMOTPEHHOM I111ab/1oHOM oTueta. OleHUBAeTCsI MOTHOTA U KaueCTBO 0(OPMJIEHUS OTUeTa, COOTBETCTBHE
3a/IaHUIO, BEPHOCTh MOJYUYEHHBIX Pe3y/bTaToB, CIOCOOHOCTh UX 0ObACHUTS.
3amuTa oT4eTa MpoBoAUTCS B popme cobecejoBaHMS C MIpeIofiaBaTesieM, B X0fie KOTOPOro CTYAEeHT
JIOKJIa/IbIBaeT O TIPOZiesIaHHOM paboTe U OTBeyaeT Ha BOMpockl. OrieHKa 3aliuThl paboThl BeicTaB/siercs o 100
0asBHOM IIKase ¢ yUETOM:
- BBITIOJIHEHHE pabOoThI B KOMITbIOTEPHOM Kjacce — 20 6asios,
- oopmiIeHHe TT0SICHUTE/IbHO 3amucku — 30 0asIoB,
- 3aIIIUTa pe3y/bTaToOB, OTBETHLI HA BOTPOCKI U UX JIOTHKA, Ky/IbTypa peur — 50 6asios.
OTyéT cunTaeTcs MPUHSATHIM 1pU Habope Gosee 70 Gannos.

[1pu BbICTaBIEHWU UTOTOBOM OLIEHKU HCTIOb3YIOTCS Clleflytollye KpUTepru:

- OLIeHKH "OTJIMUHO" 3aC/Ty>KUBAeT CTY/eHT, 00HapY)KUBIIINIH BCECTOPOHHEE, CUCTEMATHUECKOe U ITybokoe
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 Marepuarna;

- OLIEHKH "XOPOIII0" 3aC/Ty>KMBAEeT CTYAEeHT 00HAPY>KUBIIIWH TOJTHOE 3HAaHHe yueOHOro MaTepHalia, yCIIeHo
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/Ie JlabHelIIeli yueOHoM paboThl U MpodeccroHanbHON [1esTeTbHOCTY;

- OIIeHKH "V/IOBJIETBOPUTENTBHO" 3aC/Ty>KUBAET CTY/€HT, 00HAPY)KUBIIINI 3HAHUSI OCHOBHOTO yueGHOro
Marepuasia B 00beme, HeOOXOAUMOM [j1s1 Zia/IbHEHIIIEH yueObl U MpeCTOosIel paboThI 10 CIIeI[Ua/IbHOCTH,
CITPABJISIOIINICS C BLITOJTHEHUEM 3a/]aHHH, ITpeyCMOTPEHHBIX TIPOrPaMMOM, 3HAKOMBIH C 0CHOBHOM
JIMTepaTypou, peKOMeH/J0BaHHOW IporpaMMoii. Kak nmpaBuiio, oljeHKa "y0B/IeTBOPUTENBHO" BBICTABISIETCS
CTyZlIeHTaM, JOIMyCTHUBLIMM TOTPELHOCTU B OTBETE Ha SK3aMeHe U TIPU BBITIOJIHEHUH 3K3aMeHal[MOHHbIX
3alaHui, HO 00mazaroM HeoOX0AUMBIMU 3HAHMSIMU IJIs1 UX yCTPaHEeHHsI 1107, PyKOBOACTBOM IIperioJaBaTerisi;
- OLIeHKa "He 3auTeHO" BLICTaBJISIETCS CTYAEHTY, 00HapY>KMBILIEMY MPOOebl B 3HAHUSX OCHOBHOTO Y4eOHOTO
Marepuaria, JOMyCTUBIIeEMY TIPUHLIMTINA/IbHbIE OIIMOKY B BBITIOTHEHUH TIPEIyCMOTPEHHBIX POrPaMMOi

12



3ajaHuil. Kak mpaBusio, oljeHKa "Heyl10BIeTBOPUTE/BLHO" CTaBUTCS CTYZleHTaM, KOTOpble He MOTYT IPOAO/IKUTh
o0yueHHe WM IPUCTYIUTDH K MPOdeCCHOHATBLHOM JiesTe/IbHOCTH TI0 OKOHYaHHUH By3a 0e3 [J0T0/THUTE/TbHBIX
3aHSATHH 110 COOTBETCTBYIOLLEM JUCLIUIIIVHE.

JuddepennupoBanHbIii 3aueT

IuddepeHIMpOBaHHbBIN 3aUéT BLICTAB/ISIETCS TIPU YCJIOBUH BBITIOJTHEHUS BCEX KOHTPOJIBHBIX
MeponpHsTHIA B ceMecTpe. ITorosasi ouieHka fuddepeHLMpOBaHHOTO 3aUéTa BBICTAB/ISIETCS 110 BEIOOPY
oOyuatorerocst 1100 1o pe3y/bTaTaM 3allUThl 0TYeTa, MO0 M0 pe3y/bTaTaM UTOrOBOTO TeCTUPOBAHHUS.
WToroBelii TeCcT cofep>XUT 24 Bompoca, repeueHb KOTOPbIX npeAcTaBieH B Y MK aucuurnivzel. Torosas
OLIeHKa 3a BBITIOJTHEHME TeCTa YCTaHaB/IMBAeTCsl B 3aBUCUMOCTH OT KOJIMUeCTBa MPaBU/IbHBIX OTBETOB:
Menee 70 % npaBu/IbHBIX OTBETOB - HE 3aUTEHO
Ot 71 no 80 % npaBUIBHBIX OTBETOB — 3a4TE€HO-Y/0B/IETBOPUTE/IbHO
Ot 81 10 90 % npaBUWIBHBIX OTBETOB — 3aUTEHO-XOPOLLO
Ot 91 o 100 % mpaBU/IbHBIX OTBETOB — 3aUT€HO-OT/IMYHO
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[MacriopT doHa OLIEHOUHBIX CPeJICTB
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Pa3pen 1. OCHOBBI YHC/IEHHOTO Pasien
4 7 |mopenpoBaHus B 3afauax 21 10 10 11 20 | 20 OTLIAETH
THAPOra3soMHAMHUKH.
4 7 Paspen 2. 'eomeTprueckoe Moje/1MpoBaHHe 271 10 10 1 20 | 20 Pazpen
B cpejie nlbkeHepHbIX CAD — nakeToB. oTyeTa
4 - Paspgen 3. IlocTpoeHne BbIYMC/INTEIbHBIX 23 1 1 1 20 | 20 Paszpen
CeTOK B Cpejie CeTOUHbIX reHepaTopoB. oTyeTa
4 - Pa3pen 4. IlocTaHOBKA 3ajauu 21 10 10 1 20 | 20 Pasnen
BbIUHC/TUTEIBHOT0 MO/ie/INPOBaHMS. oTyeTa
Pazgen 5. AHaiu3 U o0padoTKa
4 7 |pe3y/nbTaToOB pacuera B cpeje 22 10 10 12 20 | 20 | Oruert
MOCTIPOL|eCCOPOB.
Bcero 3a 7 cemectp 108 | 51 51 57 | 100 | 100
Bcero no aucuminHe 108 | 51 51 57 | 100 | 100
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Kputepuu oneHuBaHus

IICK-1.3

Ne 1

Ne 2

Ne 3

Ne 5

Ne 6

Ne 7

Ne 8

Ne 9

Ne 10

Ne 1l

Ne 2

Ne 3

Bonpocbl omkpbimozo muna:
He3aBHCHMOCTD TIOJIy4eHHOTO pellieHHs OT pa3Mepa siueek CeTKH - 3TO

HpI/I oMo FI/I6pI/I,E[HOFO criocoba VHHWLINA/IN3allyiM 110J11 AdBJI€eHUA 1 CKODOCTHU
Orpeae/satoTCA ITyTeM pelleHud

Mogenb TJIOTHOCTH KUAKOU cpefibl «ideal-gas» (coBepieHHbIH Ta3) B Ansys fluent
T03BOJISIET

Uro Takoe unciio Kypanra-®puppuxa-Jlesu
7151 Kakux TeueHuWH sydie noaxogut Density-Based perarenn

s KakKux TeueHUM syuliie mogxoquT Pressure-Based peliiatesns

Uro Takoe uncio Crpyxans?

Kaxkoii MexaHH3M MepeHoca Telia B ra3ax OMMChIBAeTCs 3aKOHOM Dypbe?

B uem 0CHOBHOe OT/IMUKMe METO/a KOHEUHBIX 00beMOB OT METO/0B, OCHOBAHHbBIX Ha
KOHEUHOPa3HOCTHOM IoAX0/e?

s uero B RANS Hy>KHBI MO/IeJTH TypOy/IeHTHOCTH?

Bonpocbl 3akpbimozo muna:
CryliieHre CeTKH CO3/IaéTCS C LeNbIO;

YMeHbIeHUsT pacuéTHON 061acTH
YBenmueHus: pacuéTHOHN 00/1acTu
YckopeHus pacuéra

Bosiee TouHOTO pacuéTa B 00/1aCTH CryIIEHUS

IMo3Bonsier u Fluent MofieiMpoBaTh MHOTO(a3HbIe 3a/1auu’?
Ia, B mroboM ciyyae

ITa, ecyti BCe BelriecTBa - rasbl

Het

[IpaBubHOrO OTBETa HET
Urto Takoe yucno Kypanra?

Kputepuii, orpefiesisitolii XxapakTepHbIil pa3Mep 3aZauu
Kputepuii, orpee/isitolii mogpoOHOCTb TeOMETPUUECKOH MOZE/H
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KpuTepuii ycTOMUMBOCTHU SIBHOM 3a7jauu
Kputepuii, oripe/ie/isitolijiii CKOPOCTb pellieHust

Ne 4 B kakux cnyuasix peKoMeHAyeTcs: BK/Itodarh oniuio Double precision npu 3amycke
Fluent?

ITpu pelieHMY 3aau UCTEUEHHS ra3a U3 COTuia

ITpu pelieHrH 3afiau C BBITSHYTOM B OJHOM HarpaB/ieHUY reOMeTpHeit 1 3a7au C
(ha30BBIM TIEpEXOZOM

ITpu MofieTMpOBaHUK CBOOOAHOTO TajleHusT Tejla

[lnst yckopeHusi pacuéTa Jiro0bIX 3az1au

Ne 5 K criocobam 3asianvst “BXOAHBIX” TPAHUYHBIX yCI0BUE Bo Fluent oTHocHTCS
Pressure inlet
Wall
Pressure outlet

Symmetry
Ne 6 HavanbHele ycioBus - 3T0

YCJIOBUS B PACYETHOM 00/1aCTH B Haua/IbHBIN MOMEHT BPEMeHH!
anrOpUTMBI pacripe/ie/ieHus TlapaMeTPOB
YCJIOBUS Ha TPaHUL[AX

YC/IOBUSI HA CTEeHKe
Ne 7 Hessi3ka - 3TO

Bpewms peluenus 3ajaum
Bpewmsi ogHo utepaiumn
OmmbKa (MOrperHOCTh) BEIYUCTeHUH

PaBHI/IL[a Mexnay pvaéTHLIMH CeTKaMH

Ne 8 OcHoBHBIM NTporpaMMHbIM MozyneM ANSY'S, ncnosb3yromuymMcs A1 CO34aHus
reoMeTpHUUeCKUX Mogierel, SIB/IsSeTCs

SpaceClaim Direct Modeler
Mechanical APDL
Design Modeler

Bce nporpamMMHbIe MOAY/M B paBHOW CTeIeHHU UCIO/b3YIOTCS
Ne 9 Kak 3agaércsa marepuan B mobom CAE makere?

3a/1aéTCs er0 MOJIeKyJ/IsipHasi CTPYKTypa
OTCYTCTBYeT BO3MO)KHOCTb PabOThI C KOHKPETHBIM MaTepraioM
3a/laéTCqd aTOMHas CTPYKTypa
KaK COBOKYIHOCTb ero ¢pu3nuecKrx CBOMCTB, C MIOMOLIbI0 KO3 GHULIMEHTOB UX
XapaKTepU3yHLINUX
Ne 10 ITpu pelieHry CBePX3BYKOBBIX TEUEHHI KaKOM U3 TUIIOB pellaresisi B pa3zesne Solver

Type cnepyet BeIOpaTh?
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IICK-1.4

Ne 1l

Ne 2

Ne 3

Ne 6

Ne 7

Ne 9

Ne 10

Ne 1l

Ne 2

Density-Based
Velosity-Based

Pressure-Based

BOHpOCbl OMKpblMO2o munda:

UTto Takoe MHHUIUATA3ALIIHS?

ITpu co3paHny pacueTHOM ceTKH B Ansys Mesh Kakasi orieparjusi OTBeuaer 3a
IIOCTPOeHUe IIPU3MAaTUUeCKOro CJ10s 4eek?

Kakast dyukius nocrpoenus cetkd B ANSYS Meshing no3Bossiet co3zjathb
KOH(OPMHYIO CeTKYy Ha rPaHHUI[aX TIePUOAUUHOCTH?

Yro nmo3BonsieT MOJIyUUTh MMOCTPOEHHE TIPU3MATHUUYECKUX C/IOEB B pacquHoﬁ ceTKe?

Kakoe rpaanunoe ycinoBre B ANSY'S Fluent o3BosisieT yIipoCTUTh TeOMeTPUUECKYHO
MoO/ie/Ib [P CUMMETPUYHOM XapaKTepe TeueHus?

Urto no3Bo/sieT BO3MOXKHOCTD TTapaMeTpHr3aliuy pacueTHoi mogenu B ANSYS?

['me HeoOXOAMMO CTPOUTH NMPU3MATUYECKHE C/TIOM PACYETHOU CETKU?

B kakux ciyuasix peKoMeH/IyeTCsl BK/Irouath oriuto Double precision rpu 3arycke
Fluent?

Uto Takoe nocroporeccop?

UTto Takoe nipenpoueccop?
Bonpocbl 3aKkpbimo2o muna:
YT0 Takoe BbIYMC/IUTEIbHASA CeTKa?

rPaHMILIbI paCUETHOM 00/1aCTH
HauasibHOe pacripe/ie/ieHKe apamMeTpoB 110 PaCUETHOM 06/1acTH
pellieHre YMC/IeHHO! 3a/iaud, TIPe/ICTaB/IeHHOe Ha JBYXMEePHOM II0CKOCTH

COBOKYITHOCTB 3/IeMEHTOB, 00pa30BaHHBIX pa3fie/ieHueM pacuéTHoW 001acTH
lFeomeTpuueckasi Moge/b - 3TO

tororpadus peansHOT0 06bEKTa
COBOKYITHOCTB TOU€EK I1epeceyeHust TPaHHL] KOHEUHbIX /IeMEeHTOB
COBOKYITHOCTb TIPaBH/I IIOCTPOEHUSI 3CKH3a

n3obpaxeHue (MOJe/ib) UCCEYEMOTO 00BEKTa
CTpyKTypHpOBaHHasI CETKA - 3TO
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Ne 5

Ne 6

Ne 7

Ne 8

TpexMepHasi CeTKa, y3JIbl KOTOPO# Cr'YII[AaI0TCs K TPaHUIaM
CeTKa, 3/1eMeHThbI KOTOPOU yTIOpsiJ0YeHbI

CeTKa, COCTOALas U3 TeTPasjpoB

CeTKa, COCTOSIII[asi U3 TeTPasJpoB

CeTKa, COCTOSL[ast U3 TeTpasjpoB

mo0ast ceTKa MOXKeT Ha3bIBaThCsl CTPYKTYPHUPOBaHHON
J171s1 KOHTPOJIST CXOMMOCTH 3a7iaudl TpedyeTcsi CeiuTh 3a:

YpOBHEM HeBSI30K
JloKa/bHBIM U3MeHeHUeM XapaKTePUCTUK TeueHUs1 (MOHUTOPUHT 3HaUeHUsl B TOUKe)

ViHTerpasnbHbIM M3MeHeHHeM XapaKTepUCTHK MOTOKa (MOHMTOPHHI MaCCOBOI'O Pacxoza,
CHJIa COTIPOTHB/IEHHS Ha 00TeKaeMOo¥ ITOBEPXHOCTH H T.[.)

Bcem nepeunciieHHbIM

VmeeTcs pellleHre CTalMOHAPHOMW 3a/lau¥l O COTIPSKEHHOM TeTyioobMeHe MOToKa
JKUJIKOCTU CO CTeHKOU. PacueT 3a7jaunl C HOBbIM 3HaueHue MO/e/IbHOU TeTyIoeMKOCTH
[1S1 )KUJKOCTHU TIpUBEJeT K

M3meHeHNIO TeMIIepaTypHOT'O ITOrPaHUYHOT0 C/104

H3MmeHeHHIO TEMII€PaTyPHOTO MMOTrPAHUYHOIO CJ/I0A U Pe3yJ/IbTUPYIOLLETO TEIVIOBOTO
TIOTOKa

Vi3meHeHMIO pe3y/IbTUPYHOILEro TeII0BOTro [10TOKa

He noBnusieT Ha pe3y/sbTaT pelieHus
Vcnonb3oBaHue Mo/ie/i AUCKPETHBIX YacTull (DPM) B MIOTOKE >KUAKOCTH
(Ta3a)KOppeKTHO IIPU C/IeIIOIIEeM YCIOBUM:

Maccosag gos yactuy <10-12%
Maccogas gos yactur] <0,1-1%
O6mnemHas gons yactury <0,1-1%

O6nemMHas fons yactur < 10-12%

Kaxkast komOuHaIusi MoJiesi TypOy/IeHTHOCTH U TTOJIPOOHOCTU CETKU Y CTEHKH
obecrieunT H0JIee KOPPEKTHBIN pe3y/ibTaT MO/ie/TMPOBaHUs 00TeKaHUsI 00paTHOTO
ycryna?

SST, y+ =30

SST, y+=2

k-epsilon, y+ = 30

k-epsilon, y+=2

PaccMaTpuBaeTcst CTal[MOHApHBIA pacueT OTPBIBHBIX TeUeHHI Ha OCHOBE YpaBHEHHI
Oiinepa. Iepexos co CXeMbl EPBOTO TIOPsI/IKa TOYHOCTH HA BTOPOU MPUBE/IET K

YCKOpeHHI0 CXOAMMOCTHU

YXyaiieHuto (TI0Tepu) CXOAUMOCTH

PaccMatpuBaeTcs TypOy/eHTHBINM HeCKMMAaeMbIH TIOTOK B[O/ TEMIOU30MPOBAHHOMN
creHkH. UTo mpou3oiiget c 6e3pasMepHOi KOOPJUHATOM Y+ eC/Ii CKOPOCTh MOTOKA
YLBOUTCS?

y+ YABOUTCS
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y+ YMEeHBILUTCS BIBOE
y+ YMeHBLIUTCS BUeTBEPO

y+ YBEJIMUMTCA BYETBEPO
Ne 10 PacueTtHas ceTka 31O

PacueTHast 06/1aCTh, pa30uTast Ha KOHEUHbIE 3/IEMEHTHI 00BEMOB 3aZIaHHOM (HOPMBI
COBOKYITHOCTb TeJT U TIOBepXHOCTel pacueTHON reoMeTpru
COBOKYITHOCTb MPUHSITBHIX B pacyeTe JOMyLleHUH

[IpaBunbHOrO OTBETa HET
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