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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)

24.03.03 ban/McTUKaA U TH/AP0a’poAHAMMKA
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-2.2 — CriocobHOCTh OHUMATh (PM3MUECKYI0 CYIIHOCTb a3pOrMApOora3ofWHAMUYeCKHX TPOLIeCCOB U
MPOLIeCCOB TerooOMeHa W pa3pabarhiBaTb MeTOAOJIOTUM UCC/IeJOBAaHUM 371eMEHTOB KOHCTPYKLIMU W3Je/nid
aBUALMOHHOM 1 paKeTHO-KOCMUYeCKOH TeXHUKU

IICK-2.3 — Crioco6HOCTE K BBITIOTHEHUIO PACUeTOB M KCIIEPUMEHTOB, a Takke O(QOPMIIEHUIO Pe3y/bTaToB
WCCiejoBaHUKA M pa3paboToOK MO a’poruzpora3o[vHaMHKe M TIpolieccaM TeryiooOMeHa [Jisi 371eMeHTOB
KOHCTDYKIUH U3/ie/THi aBUAI[MOHHOM U PaKeTHO-KOCMMUEeCKOM TeXHUKU

DOpPMHUPOBAHHIO KOMITETEHI[UH CITY>KUT IOCTKEHUE C/IeTYIOIIMX Pe3y/IbTaToB 00pa30BaHuUs:
ICK-2.2

3HAHUS:

METO/IbI aHaM3a 3(GEKTUBHOCTH U MEPCIIEKTUBBI UCTIO/Ib30BaHMsI SHEPTeTUUECKUX CHCTEM Pa3/TMuHOr0
BUJA U Ha3HAueHUsl; MPUHLUIMbBI YCTPOCcTBa U (DyHKIIMOHUPOBAHUS 3/IEMEHTOB KOHCTPYKLMM U yCTaHOBOK
m3nemmii APKT;;

YMEHUs1:

TPOEKTUPOBAHUS CJIOKHBIX Ta30AMHAMUUeCKUX MAIllMH W HepreTHUYeCKUX YCTAaHOBOK W TIPOBeJeHUs
9KCTIePUMEHTATbHOM TTPOBEPKU XapaKTePUCTUK CO3/IaHHOTO O0BLEKTa;;

HABbIKU:

pacueTa a’3porH/pora3’oArHaAMHUECKUX, TEPMOJUHAMMUECKHUX M TEIUIO(pU3NUeCKUX XapaKTePUCTHK
TIPOLIeCCOB, XapaKTepHbIX 11 u3nenuii APKT;.

IICK-2.3

3HAHUA:

TIPUHLIMITBI TIPUMEeHeHUsT (GyHAaMeHTa/TbHBIX (PU3MUeCKUX 3aKOHOB U COBPEMEHHBIX UH()OPMAaIIMOHHBIX
TEXHOJIOTHM B HayKe W MPeIMETHOH ZiessTellbHOCTH; TpeboBaHus K odopmieHnto ECK/I v 0TUETOB 10 HayuyHO-
WCCrieJoBaTebCKUM paboTam;;

YMeHus:

TPOBOJUTh pacueTbl (UIMKO-XUMHUUECKUX U TepPMOJWHAMUYECKHMX CBOWCTB Ta3a, OLeHWBATh
COTIPOTHBJIEHHE U TEMJI00OMEH UaCTHI] B Ta30BbIX TIOTOKAX, aHA/TU3UPOBATh TOTyUeHHbIE Pe3y/IbTaThl;;

HABbIKU:

TPOBE/IEHUS] TUIIOBBIX PACUETOB (PU3UKO-XUMHUECKUX CBOMCTB Tra3a, TepMOra30[MHaMHU4eCKHX
pPacueToB C yuéTOM OCOOEHHOCTeH peajbHBIX Ta30B W Ha/JWUMs TBEPALIX YACTHI] B TOTOKAX i 3ajau
BHeIlIHero 00TeKaHWs Tesll M BHYTPEHHUX TeUeHHWW B 37eMeHTaX JBHUraTe/IbHBIX YCTAaHOBOK JieTaTelbHBIX
arraparoB; oOpMJIEHHsI OTUETa O TIPo/ie/IaHHOM paboTe;.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

HJuctuninaa MOJEJIMPOBAHUE C ITPUMEHEHUEM CAD/CAM/CAE-CUACTEM sBisercs

TUCLIMTUTUHON YacTH, (popMHUpyeMoii yuaCTHUKAMH 00pa3oBaTe/IbHBIX OTHOILIEHUH 6;10Ka 1, mporpaMmbl
MOATOTOBKM N0 HanpaeiaeHuto 24.03.03 baiiucmuka u 2u0poaspoouHamuKd.

CogepxaHue [OUCLIMIUIMHBI SIBISETCA JlIorhueckuM ImpogospkeHueM aucuuiinH: COBPEMEHHBIE

NMHOOPMAIIMOHHBIE TEXHOJ/IOI'MW, MEXAHUKA JXHNJKOCTHU M TI'A3A, PABHOCTHOE
MOJE/INPOBAHUE.

[TpesBapUTeTbHBLIE KOMITETEHI[H, COPMHUPOBAHHBIE Y 00yUarOIIerocs /10 Hauasia U3yueHus TUCLIATUTAHBIL:

OIIK-1 — Cnioco6eH MpUMEHSATh eCTeCTBEHHOHAYUHbIE U OOIeMH)KEHEPHBIE 3HAHHSI, METO/IbI
MaTemMaTU4yeCKOro aHaau3a U MOZle/IMPOBaHus, TeOPeTUYEeCKOrO U SKCTIIepUMeHTaIbHOrO UCC/Ie0BaHNs B
ripodhe CCUOHATBHOU JieSITeTbHOCTH

OTIK-5 — CriocobeH UCIoMb30BaTh COBPEMEHHBIE TOAX0/bl M METO/IbI pellieHus MPodeCcCHOHATbHBIX
3a/lau B 00/1aCTH aBUALIMOHHON U PAaKEeTHO-KOCMHUECKOM TEXHUKU

OITK-6 — Crioco6eH UCI0/hb30BaTh COBPEMEHHBIE TIO/IX0/IbI U METO/IbI PEIIIeHHs 3a/iau PAKEeTHO-
KOCMUYECKOH TEXHUKU C YUETOM a3pOZMHAMHUUECKHMX M 0a/l/TMCTUUECKUX TIapaMeTPOB

OIIK-8 — CriocobeH pa3pabaThiBaTh arTOPUTMBI U KOMITGIOTEPHBIE TIPOTPaMMBI, TIPUTOAHEIE IS
MPaKTHUYeCKOro NpYMeHeHus!

TTCK-2.4 — Crioco6HOCTh MPOBOAUTE UCC/IEIOBAHMS TI0 a3POTHAPOra30JUHAMHKE U Mporieccam
TeryioobMeHa C UCIO/Ib30BaHUEM COBPEMEHHBIX UH(OPMAI[HOHHbBIX TEXHOOTHH, TOTOBHOCTH K
npodeccoHaNLHOM KCIUTyaTallid COBPEMEHHBIX CPe/ICTB BHIUMC/IUTE/ILHOTO MO/Ie/TUPOBaHus



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-2.2

TICK-2.3

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
8 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

13

20

20

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

8 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

14

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.

21

13

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

8 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.

22

14

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
8 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.

23

15

20

20

Bcero 3a 8 cemectp

108

39

39

69

100

100

Bcero no gucuuminHe

108

39

39

69

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.

obbekra.0

leoMeTpuueckoe Mofe/IMpOBaHKe ABYXMEPHOTO U TPEXMEPHOT0

UHCJIEHHOTO
OMNUCHIBAIOLUX TeUEHHUs KUAKOCTHU U rasa. AJIrOpUTM peLleHUst
1 |MopenvpoBaHus B - . 8
saauax ypaBHEHUWH ra30Bol JUHAMUKHU YKC/IEHHBIMHM MeToZiaMu. Pazbop
A TUMOBBIX 3a/ad.
rU/Ipora3ofHaMUKH.
Pazgen 2.
I'eomeTprueckoe

Pazpen 3. ITocTpoeHue
BBIUMC/TUTETbHBIX
CEeTOK B Cpefie

CTPYKTYPUPOBaHHbIe CeTKU
CeTOUHBIX FeHepaTopoB. PYKTYPHP

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

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

MogenrpoBaHye MpoLeCCOB ra30AMHAMHKN M TEII000MeHa
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Pasgen 5. Ananmu3 u

pacueTa B cpeae
MOCTIIPpOLeCCOPOB.

Busyanu3zaiusi CTPyKTYp TeUeHUs ¥ BLIUHC/IeHHE UHTEeTPA/TbHBIX
06paboTKa pe3y/ibTaToB [XapaKTepUCTHUK. [ToCTpoeHre KapTHUH pacripe/ie/ieH st TapaMeTpoB
Ha rpaHMIAaX PACUeTHOW 00/1aCTU U CEKYIIUX TOBEPXHOCTSIX,
BEKTOPHBIX T10J1eli, U30TI0BePXHOCTeH, IMHUI TOKa

Bcero 3a 8 cemectp

[0V)
©

3.3. CamocrosnTenbHas padora crygenra (CPC)

Ne Homep 1 HaiMeHOBaHHe pa3jesa Oo0bem,
CopepkaHue yueOHOT0 3aJaHUs
n/mn JUCIUITUHBI 4acoB
Pazgen 1. OCHOBBI UHC/IEHHOTO
N3yueHue aupakTUueCKUX eAUHUL, JAHHOTO
1 |MopenvpoBaHUs B 3afjauax N 13
pa3zena. BeiroHeHre pacueTHON pabOThI.
TU/POra3ofUHaMUKY.
9 Pazpen 2. 'eomeTpuyeckoe moJienupoBaHue |M3ydyeHue AUJaKTUUeCKUX eAUHUL] JAHHOTO 14
B cpefie uH>keHepHbix CAD — nakeToB. paszerna. Beilo/iHeHWe pacueTHOH paboThlL.
3 Pazgen 3. IlocTpoeHue BHIYMC/IATENBHBIX N3yueHue aupakTUue CKUX eIMHULL AHHOTO 13
CeTOK B CpeJie CeTOYHBIX FeHepaTopoB. paszerna. Beilo/HeHWe pacueTHOM paboThlL.
4 Pazgen 4. TlocTaHoBKa 3a/jauu N3yueHure qupakTrueCcKyux eJUHUL] JaHHOTO 14
BLIUUC/TUTEILHOTO MOJIe/THPOBaHUSI. pa3zena. Beiro/HeHre pacueTHON paboThI.
5 Paszmen 5. AHanu3 ¥ 06paboTKa pe3yabTatoB |M3yueHue AUIAKTUUECKUX eIUHMI] JaHHOTO 15
pacyeTa B cpejie MOCTIIPOL|eCCOPOB. pa3zena. Beiro/iHeHre pacueTHON pabOThI.
Bcero 3a 8 cemectp 69
4. ®OPMbI KOHTPOJISA OCBOEHUA NNCIIAITI/IMHBI
CEMECTP HEJAEJ/IN CEMECTPA
1/2/3|4 5 6 (78 9 10 |11 |12 13
8 P.otu. | AP P.otu. | P Ortuer, 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. flkoBuykK. . BeluncivTenbHble TEXHOJIOTUY PeLleHus 3a/,ad MeXaHUKY JKUJKOCTH U rasa.
CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2013, 351. 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, . B. TeTepuHa. . PellieHue NMPUK/IaJHbIX 3a7au
TepMoruzpora3oquHaMuku B Ansys. CI16.: 3a-so BI'TY "BOEHMEX" um. []. ®. YctuHoea, 2023, 371
pec.

7. O. K. OBunnHMKOBa, M. M. JlantuHckas, U. B. Tetepuna. . Unc/ieHHOe MOZie/TMpOBaHUE Ta30BbIX
cMeced u AByxda3Hbix Teuenuit. CI16.: HULL APT, 2022, s51. 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://e.lanbook.com — 3BC JlaHb;

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

3. https://urait.ru — O6pa3oBarenbHas rardopma «HOpaitT». [I7s1 By30B U CCy30B..

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.

VHdopmalLoHHbIe CTIPaBOYHBIE CHCTEMBI:
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
TIOITOTOBKKM 10 HampasieHuto 24.03.03 baaiucmuka u 2udpoaspoouHamuxda. JUCLUIIIMHA peann3yeTcsl Ha
tdakynereTe A PaketHo-kocmudeckod TexHuku BI'TY "BOEHMEX" um. O.®. YcrunoBa kadezapodr A9
I[TJTASMOT'A30JVUHAMUMKA U TEITJIOTEXHUKA.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
[ICK-2.2 CrnocoOHOCTh TOHMMATh (U3NYECKYI0 CYITHOCTb a3pOTW/pOra3ofiHAMUYeCKHUX TIPOLIECCOB U
MpoIieccoB TeryioobMeHa W pa3pabaTbiBaTh METONOIOTUH MCCIEAOBAHUUN 37€MEHTOB KOHCTPYKI[UM W37
aBUALIMOHHOM U PaKeTHO-KOCMHUYeCKOU TeXHUKY;
[ICK-2.3 CriocoOHOCTb K BBITIOJIHEHHIO pacyeTOB M SKCIIEPUMEHTOB, a TakKe O(GOPM/IEHUIO pe3yJIbTaToB
vcciejoBaHM M pa3paboToOK 1O a’3poruzpora3’ofuHaMuKe W TpolieccaM TerjooOMeHa AJisi 37eMeHTOB
KOHCTPYKITUH U3/ie/THH aBUAITMOHHOM U paKeTHO-KOCMMUeCKOM TeXHUKH.

Copep>xaHue JUCLUIIMHBI O0XBaThIBaeT KPYT BOIIPOCOB, CBSI3aHHBIX C TeOMeTPUYeCKUM, BBIUYMC/IUTEBHBIM U
WMHUTALMOHHBIM ~ MofenupoBaHueM B coBpeMeHHbIX CAD/CAM/CAE-cuctemax. B pamkax Kypca
pPacCMaTpUBAIOTCS BOMPOCH! paboThl ¢ rpadUuecKuM UHTepGhEeHCcoM COBPEMEHHBIX CUCTEM, UX HACTPOHKU U
TIPUMEHEHUS JJI1 pelleHus] MY/AbTUAUCLUIUVIMHAPHBIX 3aiad. [IpoBOAMTCA MOCTpOeHHe reoMeTpUUYecKUX U
CETOUYHBIX MOJieNiell pas/IMUHbIX OOBLEKTOB, WCC/ENYeTCS KaueCTBO BBIUMCIWUTENBHBIX CETOK M CETOUHas
CXOJUMOCTb, TIPUMEHSIIOTCS pa3/inyHble KOHEYHO-Pa3HOCTHbIE M KOHEYHO-3/IeMEeHTHble MeTO[bl UKUCIeHHOTO
MO/Ie/IMPOBaHMsl, 1at0TCs 000CHOBaHUS YMPOIeHU U ONYIeHnH i GU3nUecKux 3ajjau, 0coboe BHUMaHUe
yAemsieTcsi MOCTIPOLIeCCUHTY U 00paboTKe MoTyYeHHBIX Pe3y/bTaToB.

[TporpamMMoil AUCLIUI/IMHEI TIpelyCMOTPEeHbI CJle[yIoIiie BH/bI KOHTPOJIS:

TeKymmuii KOHTPOJ/Ib YCIIEBAeMOCTH CTYIE€HTOB IIPOBOAUTCS B IUCKPETHbIE BpeMeHHble MHTepPBaJIbI B
cnenyrommx ¢popmax:
e /WarHocTuueckas pabora;
e pasfes OTYeTa;
* OTYeT.

ITpomesKyTouHasi arTecTarusi IIPOBOAUTCS B hopMax:
e uddepeHIMPOBAaHHBIN 3aYerT.

OO6m1as TPyZ0EMKOCTh OCBOEHHUSI [UCHMIUIMHBI cocTaBiseT 3 3.e., 108 u. TIporpaMMoi JUCIUIJIMHEL
Tpe/lyCMOTPeHBI ITpakThdecKue 3aHaTHs (39 4.), camocTosTebHas pabora cryzeHTa (69 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 39 4. ayJUTOPHBIX 3aHATHH, U 69 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.

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" 13
BrimonHeHre pacueTHOU
uM. [1. ®. YctuHoBa, 2013 (1)
paboThI.
Wroro no pasgeny 1 13
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 14
BrinonHeHue pacueTHOU )
paboThI.
Wroro no pasgeny 2 14
Paspen 3. IlocTpoeHne BHIYUC/INTE/IBHBIX CETOK B CpPefie CeTOUHbIX reHepaTopoB.
ﬁggﬁﬁfﬁﬁg%gﬁ;ﬁiﬁx A. K. JTrobumos, JI. B. I1IabapoBa. . MeTozib IOCTPOEHHUS
BHITIONHEHHE PaCYeTHOM ) pacuéTHeIX ceTok B akete ANSYS ICEM CFD: HwxkHuit 13
Hogropoza: N3n-so HHI'Y, 2011 (1-3)
paboTEhI.
Wrtoro no pa3geny 3 13
Pa3pen 4. IloctaHoBKa 3ajauy BBIUYMC/IMTEIHHOT0 MO/e/IPOBaHusl.
H. H. ®égoposa, C. A. Banerep, M. H. [lanunos. . OCHOBbI
pabotel B ANSYS 17: M.: IMK Tlpecc, 2017 (1)
O. K. OBunHHuKOBa, M. M. JlanituHcKas, Y. B. TetepuHa. .
Perienue npuknagHbIX 3a/ja4 TEPMOTHPOra30JUHaMKKU B
N3yueHue qujakThueCKUX Ansys: CII6.: M3a-Bo BI'TY "BOEHMEX" um. [I. ®.
eIMHULT IAHHOTO pa3zerna. YctrHOBa, 2023 (BCe) 14
BrInonHeHne pacueTHOU O. K. OuuHHuKOBa, M. M. JlantuHckas, U. B. TetepuHa. .
paboThI. YucieHHOE MO/Ie/TUPOBAHUE Ta30BbIX CMecel U [IByx(a3HbIX
teuenuit: CI16.: HUL] APT, 2022 (Bce)
O. K. OBunHHuKOBa, M. M. JlanituHcKasi, Y. B. TetepuHa. .
YucreHHOe MO/ie/TUPOBaHKe Ta30BbIX CMecel U IByx(da3HbIX
teuenui: CI16.: HUL] APT, 2022 (Bce)
Urtoro no paspeny 4 14
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 15
BrimonHeHue pacueTHOU nporpamMmHoro komiiekca FLUENT: Camapa: U3g-so CT'AY,
paboThI. 2009 (1-3)
Wroro no pasgeny 5 15
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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.

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
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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 8 |mopenupoBaHMA B 3ajadax 21 8 8 13 20 | 20 OTLIAETa
TU/IPOra3oJUHaMHUKU.
4 8 Paspen 2. 'eomeTprueckoe Moje/1MpoBaHHe 271 7 7 14 20 | 20 Pazpen
B cpejie nlbkeHepHbIX CAD — nakeToB. oTyeTa
4 8 Paspgen 3. IlocTpoeHne BbIYMC/INTEIbHBIX 21 8 8 13 20 | 20 Paszpen
CeTOK B Cpejie CeTOUHbIX reHepaTopoB. oTyeTa
4 8 Pa3pen 4. IlocTaHOBKA 3ajauu 29 8 8 14 20 | 20 Pasnen
BbIUHC/TUTEIBHOT0 MO/ie/INPOBaHMS. oTyeTa
Pazgen 5. AHaiu3 U o0padoTKa
4 8 |pe3ynbraroB pacuera B cpeje 23 8 8 15 20 | 20 | Oruert
MOCTIPOL|eCCOPOB.
Bcero 3a 8 cemectp 108 | 39 39 69 | 100 | 100
Bcero no aucuminHe 108 | 39 39 69 | 100 | 100
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Kputepuu oneHuBaHus

IICK-2.2

Ne 1

Ne 2

Ne 3

Ne 4
Ne 5

Ne 7

Ne 8

Ne 9

Ne 10

Ne 1

Ne 2

Ne 3

Bonpocbl omkpbimozo muna:

He3aBucumocTtb TMO/IyUe€HHOTI'0 pelleHrs OT pa3Mepa A4eeK CEeTKU - 3TO

ITpu moMony rubpUAHOTO CrIocoba MHUTMATU3AI[UY TIOIS IaB/IEHUS] U CKOPOCTH
OTpe/iesitOTCS Iy TeM pelleHus

Mogienb TIJIOTHOCTH >KUZIKOUN cpefibl «ideal-gas» (coBepiiieHHbIH ra3) B Ansys fluent
TO3BOJISET

Urto Takoe uncio Kypanra-®@pugpuxa-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 3akpblimozo muna:
Cryl1ieHue ceTK1 CO3/aéTCs C LeNbIO0:

YMeHbIIeHUsT pacUEéTHON 00/1acTH
YBesmueHus pacuéTHol 06s1acTH
Yckopenusi pacuéra

Bonee TouHOro pacuyéra B 06/1aCTH CTyII{eHUS

INo3Bonsier nu Fluent MmoaenpoBatk MHOTO(a3HbIe 3a/jaum?
Ha, B mobom ciryuae

Ha, ecru BCe BelljeCTBa - rasbl

Her

Hp dBHU/IBHOI'O OTBE€TA HeT

Urto Takoe yucno Kypanra?
Kputepuii, orpefiesisitolii XxapakTepHbIil pa3Mep 3aZauu
Kputepuii, orpee/isitolii mogpoOHOCTb TeOMETPUUECKOH MOZE/H

15



Ne 4

Ne 5

Ne 6

Ne 7

Ne 8

Ne 9

KpuTepuii ycTOMUMBOCTHU SIBHOM 3a7jauu

Kputepuii, oripe/ie/isitolijiii CKOPOCTb pellieHust

B kakux ciyuasix pekoMeH/TyeTCsl BK/IFouath oriuto Double precision mpu 3arycke
Fluent?

Ilpyu pemenny 3aia4 UCTeyeHUs ra3a U3 COIIa

ITpu peltieHny 3aZiau C BBITIHYTOM B OIHOM HarpaB/IeHUM FreOMeTpUel U 3aj1ad C
(ha30BBIM TIEpeX0/[0M

ITpu MozemMpoBaHuy CBOOOJHOTO TIaZieHusI Tesa

[lnst yckopeHusi pacuéTa yiro0bIX 3a7iau

K criocobam 3aanus “BXOAHBIX” TPAHUUHBIX yci0BUi Bo Fluent oTHocHTCS
Pressure inlet

Wall

Pressure outlet

Symmetry

HauanbHble ycioBus - 3T0

YC/IOBUSI B PACUETHOM 00/1aCTH B Haua/IbHBI MOMEHT BpeMeHH!
a/rOpUTMBbI pacrpe/e/ieHys IapaMeTpoB

YCJIOBUS Ha TPaHUL[axX

YyC/I0BHA Ha CTeHKe

Hessi3ka - 310

Bpewms peluenus 3aaumn

Bpems ofHoM UTepanyu

OmmbKa (MorperHOCTh) BEIYUCTeHUH

PasHuiia Mex/y pacuéTHBIMU CeTKaMu

OcHOBHBIM MporpaMMHbIM MoayieM ANSY'S, Ucno/b3yrolyMcs 71t CO3JaHus
reoMeTpUUeCKHUX MOJiesie, SIB/sieTCs

SpaceClaim Direct Modeler
Mechanical APDL
Design Modeler

Bce nporpaMmmHbie MOAYJ/IN B paBHOﬁ CTEeIIeHU UCTI0/Ib3yHOTCA

Kak 3agaércsa marepuan B mobom CAE makere?

3a/1aéTCsT €r0 MOJIeKY/ISIpHasi CTPYKTypa
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Ne 10

IICK-2.3

Ne 1
Ne 2

Ne 3

Ne 4
Ne 5

Ne 6

Ne 7
Ne 8

Ne 9
Ne 10

Ne 1

Ne 3

OTCYTCTBYET BO3MOKHOCTh PAaOOTHI C KOHKPETHLIM MaTepHaioM
3a/laéTCgd aTOMHasi CTPYKTypa

KaK COBOKYITHOCTh ero (pM3nuUeCKUX CBOKCTB, C IIOMOIIBI0 KO3(DMUITMEHTOB UX
XapaKTepHU3YHOLUX

ITpu peltieHny CBepX3BYKOBBLIX TeUeHUI KaKOH W3 TUIIOB peliaTess B pa3zene Solver
Type crenyet BeIOpATh?

Density-Based
Velosity-Based

Pressure-Based

Bonpocbl omkpbimozo muna:
UTo Takoe MHULMATA3ALINS ?

ITpu co3paHny pacueTHOM ceTKH B Ansys Mesh kakasi oriepaiisi OTBeuaet 3a
TOCTPOEHNe MPU3MAaTHUeCKOTO CJI0ST TUeeK?

Kakas ¢yukius mocrpoenus cetkd B ANSYS Meshing rmo3Bosisiet co3aath
KOH(MOPMHYIO CETKY Ha FPaHUIIAX TIePUOTUUYHOCTH?

YTo 103BOISIET TIOTYYUTh TIOCTPOEHHE TIPU3MATHUECKUX C/I0EB B PACUETHOM CeTKe?
Kakoe rpannuHoe ycioBue B ANSY'S Fluent mo3BosisieT yIIpOCTUTb T€OMeTPUUECKYHO
MOZie/Tb TIPU CHMMETPUYHOM XapaKTepe TeueHus ?

YTo 1o3Bo/IsIeT BO3MOXXHOCTh NapaMeTpU3alivi pacueTHol Mogem B ANSYS?

['ne He0OXOAMMO CTPOUTH MPU3MaTHUECKHe CJIOM PaCUeTHOM CeTKU?

B kakux cinyyasix pekoMeH/IyeTcsl BK/IrouaTh oriuto Double precision ripu 3arycke
Fluent?

Uto Takoe nocroporeccop?

Uro Takoe mperipoLieccop?
Bonpocsbl 3akpbimozo muna:

UTo Takoe BEIYMC/IUTE/IbHAS CeTKa?

TpaHUIIbI PACUETHOM 06/1aCTH
HayaJibHOe pacripe/iesieHue TTapaMeTPOoB 0 PacuéTHOM 06/1acTh
pellieHHe YMCIeHHOM 3a/jau, TIpe/icTaB/IeHHOe Ha IByXMePHOU T/IOCKOCTH

COBOKYITHOCTb 3/IEMEHTOB, 00pa30BaHHBIX pa3fle/IeHueM PacuéTHOW 00/1acTH
leomeTprueckast MozieNb - 3TO

dororpadus peasbHOTO 00BEKTA
COBOKYITHOCTb TOUEK MepeCceueH st TPaHuUL] KOHEUHBIX 3/IEMEHTOB
COBOKYITHOCTb TIPAaBH/I IIOCTPOEHUSI 3CKH3a

n300pakeHue (Mozie/b) UCc/ielyeMoro 06beKTa
CTpyKTypypOBaHHasi CeTKa - 3TO

TpexMepHasi CeTKa, y3JIbl KOTOPO# Cr'YIIAaI0TCs K TPaHULIaM
CeTKa, 37IeMeHThbI KOTOPOH YTIOPSIJ0YeHbI

CeTKa, COCTOSIII[asi U3 TeTPa3IpOB

CeTKa, COCTOSILI[asi U3 TeTPasJpoB

CeTKd, COCTOAILasd U3 TeTpa34pOB
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Ne 6

Ne 7

Ne 8

nr00asi ceTKa MOXKET Ha3bIBaThbCsl CTPYKTYPUPOBAHHOMN
17151 KOHTPOJISI CXOAMMOCTH 3a/]auu TPeOyeTCs CieIuTh 3a:

YpoBHEM HEBI30K
JlokaTbHBIM M3MeHeHUeM XapaKTePUCTHK TeueHHsT (MOHUTOPUHT 3HaueHUs B TOUKe)

WHTerpanbHBIM U3MeHeHHeM XapaKTepUCTHK M0TOKa (MOHUTOPUHT MacCOBOTO Pacxoja,
CHJIa COMIPOTHBJ/IEHHsI Ha 00TeKaeMol ITIOBEPXHOCTH H T.[.)

Bcem nepeunciieHHbIM

VmeeTcst peltieHre CTAaLMOHAPHOW 3a/jau O COTIPSDKEHHOM TeTsIoo0MeHe IOTOKa
JKMJKOCTH CO CTeHKOH. PacueT 3a1aurt ¢ HOBBIM 3HaueHHe MO/Ie/TbHOW TeTJI0eMKOCTH
IJIs1 KUAKOCTH TIPUBEJIET K

Vi3MeHeHMIO TeMIlepaTypHOT0 IIOIPAHUYHOTO CJ10sI

V3meHeHHI0 TeMIiepaTypHOTO MOTPaHUYHOTO CJI0S1 U pe3y/IbTUPYIOLIEero TerjoBoro
TIOTOKA

H3meHeHHI0 Pe3yJIbTUPYIOLEro TerjioBOro rnnoToka

He noBnusieT Ha pe3ysibTaT pelieHus

Vicnonb3oBaHue MOJe/IM AUCKPETHBIX YacTull (DPM) B MOTOKE >KUAKOCTH
(ra3a)KOppeKTHO TIPU C/IeIVIOIIEM YCIOBUM:

Maccosag gos yactur <10-12%
Maccogas post vactur <0,1-1%
O6bemuas gojs yactui] <0,1-1%

O6nemHast fons yactui < 10-12%

Kakast KomOuHaIust MoJiesid TypOy/JIEHTHOCTU M MOJPOOHOCTH CETKU Y CTEHKU
obecrieuuT Hosiee KOPPEKTHBIN Pe3yibTaT MO/IeTMPOBaHUs 00TeKaHHUsI 00paTHOTO

ycrymna?

SST, y+=30

SST, y+=2

k-epsilon, y+ = 30

k-epsilon, y+=2

PaccmarpuBaeTcs cTal[MOHaPHBIN pacyeT OTPBIBHBIX TEUEHHI Ha OCHOBE YPaBHEHUM
Oiinepa. [Tepexos co cxeMbl IEPBOTo MOPSsiIKa TOUHOCTU HAa BTOPOU MpUBeJeT K
YCKOpeHHIo CXO4UMOCTH

YXynieHuto (TIoTepu) CXOAUMOCTH

PaccMatpuBaeTcs TypOy/eHTHBINM HeCKMMAaeMbIH TIOTOK B[O/ TEMIOU30MPOBAHHOMN
creHku. Uto npounsoiizer ¢ 6e3pa3MepHOil KOOPAUHATOM y+ eC/Ii CKOPOCTh MOTOKA
YLBOUTCS?

y+ YABOUTCS
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y+ YMEeHBILUTCS BIBOE
y+ YMeHBLIUTCS BUeTBEPO

y+ YBeIMUUTCS BUETBEPO

Ne 10 PacueTnas ceTka 310
PacuetHast 06s1acTb, pa3buTasi Ha KOHEUHbIe 371leMeHThl 00beMOB 3aZlaHHOM (OpMBI
COBOKYNHOCTb Te/ U TTIOBEPXHOCTel paCueTHOW reOMeTpUHr
COBOKYITHOCTb [IPUHATHIX B pacyeTe JOIyLleHUH

HpaBI/I]'H:HOFO OTBeTd HeT
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