MUWHOFBPHAYKU POCCUU
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PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
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®dakyneTeT

Beinyckaromias Kadegpa

Kadeapa-pa3padorunk paboueit

24.04.03 ba/UTHCTHKA M THP0A’POAMHAMHKA

du3nueckoe U BBIYHC/IUTETbHOE MO/ e/ITMpOBaHHUe Temi0a3pogNHaMHUYeCKHUX
H TeIVIOruApaB/INnYeCKHX MpoLeccoB

MarucTparypa

Ounas
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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)

24.04.03 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-1/24.2 — cmocoOHOCTb TIPUMEHSITh TPOTrpaMMbl M METOAWKM TIPOBeJeHUs] SKCIIePUMEHTOB U
KOMIIBIOTEDHOTO MOZIe/IMPOBaHus, pa3pabaTbiBaTh MOJENW W aJTOPUTMBI DelleHWs 3afad AWHAMUKA
JBIDKEHUs], a9POAAMHAMUKHY, Oa/IMCTUKU M yIpaB/ieHHs MOJIeTOM KOCMHUUECKUX U JIeTaTesIbHbIX arraparoB C
YUETOM CJIO)KHOCTH CHCTeM Ha OCHOBe IPUMEeHeHHs1 COBPeMeHHbIX HayUHbIX 3HaHUM

TICK-1/24.4 — criocobHOCTh pa3pabareiBaTh pa3fesibl HAyYHO-TEXHUUECKOW U MPOEKTHOW JOKYMEeHTAal[u C
pe3ysibTaTaMy BBITIOJTHEHHBIX HMCC/IeA0BaHUN U MPOEKTHBIX pa3paboTok 1o npobseMaM a’spora3ofvHaMUKU U
rporieccoB TeryioooMeHa uzfenuii APKT, ¢ MConbp30BaHHEM TPHUKIAZHBIX KOMIIBIOTEPHBIX IIPOTPaMM JJist
TIOMCKa HayYHO-TeXHUUECKOM U MaTeHTHOM MH(OPMaLMK, CO3J,aHus JOKyMEHTOB 1 Ipe3eHTalui

®OopMHUPOBaHUIO KOMITETEHIIUN CJTY>KUT JOCTYKEHHE CIeYIOIIUX Pe3y/ibTaToB 00pa3oBaHus:
IICK-1/24.2

3HAHUA:

3HaeT METOAWK{ TIPOBeJieHUsl SKCIIePUMEHTOB U KOMIIbIOTEPHOTO MOJe/MPOBaHUs 3afad AUHAMUKH
JIBYDKEHUsI, adPOIMHAMUKY, OA/UTMCTUKU W YIIPABIE€HUS TIOJIETOM KOCMUYECKUX W JIeTaTe/bHbIX armaparoB C
YUeTOM CJIOXKHOCTH CHCTeM Ha OCHOBe TIPUMeHeHUs COBPeMeHHBIX HayUHBIX 3HaHUM;

YMeHUs:

YMeeT NMPUMEHATh TPOTrpamMMbl i TIPOBEAEHHsS] KOMITLIOTEDHOTO MO/Ie/IMPOBaHMs, pa3pabaThiBaTh
MO/IEJTH U aJITOPUTMBI [IJIs1 PelleHus 3aiad JUHAMUKU JBWKEHUs, a3POANHAMUKY, Oa//TMCTUKU U YIIPaB/IeHus
T10JIETOM KOCMUYECKHUX U JieTaTe/bHbIX arlaparos;

HaBbIKU:

VMeeT HaBBIK pa3pabOTOK MoOje/edl W aJrOPUTMOB [ijiA PellleHds 3alad JTUHAMUKH JIBIDKEHMS,
a3pOIMHAMUKY, OA/UTUCTHUKHU U YTIPAB/IEHUS TTOJIETOM KOCMUUECKUX U JIeTaTe/IbHBIX arrapaToB.

IICK-1/24.4

3HAHUA:

3HaeT pa3zie/bl HAYyYHO TeXHUUEeCKON U MTPOeKTHOMN 0KyMeHTallWH;

YMEHUs1:

YMeeT WCMONMB30BaTh MPHUK/IAJHBIE KOMIBIOTEPHBIE TIPOTPAMMBI [IjIsI TIOMCKA HAayYHO-TEXHUYECKOU U
TaTeHTHOW WH(OPMAIUH, CO3/JaHusI JOKYMEHTOB 1 MH(OPMAIuH;

HaBbIKU:

ViMeeT HaBbIK pa3pabOTKX pa3fie/ioB  HAyUHO-TEXHUUECKOW U TIPOEKTHOW [OKYMEHTAlUud C
pe3y/IbTaTaMy BhITTOTHEHHBIX UCCIe0BAaHMH U TIPOEKTHBIX pa3paboToK.



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
MOJATOTOBKM MO HanpaeieHuto 24.04.03 baiiucmuka u 2u0poaspoouHamuKd.

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

CopepkaHe AVCLUTIIMHBI SIB/ISIETCSI OCHOBOM [IIS1 OCBOEHMS AMCITUTLIVH: HPE,Z[,HI/IIIJIOMHA}UI
INNPAKTUKA, IIOATOTOBKA K IIPOLIEAYPE 3AINUTBI W 3ALIATA BBIIIYCKHOU
KBAJIM®OUKAIIMOHHOU PABOTBI.

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

e [TK-95 — criocobeH K KpUTHUECKOMY MBILIEHHIO B LIMGPOBOI cpefie, oljeHKe WHGOPMAaILuy, ee
JIOCTOBEPHOCTH, TOCTPOEHUIO JIOTUUECKHUX YMO3aK/IFoueHUM Ha 0CHOBAHMU MOCTYMAIIKUX WHGOopMaLuy
Y IaHHBIX

¢ TICK-1/24.3 — CrniocobeH ¢hopMyIMpoBaTh 3a/Jau PACUETHOTO UCCI/IeI0BAHUS TI0 a3POTra30JUHaMUKe U
nporieccam TeryioobmeHa uzzienvii APKT, BLIOUpaTh U aZianTUPOBaTh KOMMEpUEeCKOe MPOrpaMMHOe
obecrieueHue 107 pelaeMylo 3a7auy, BbIe/ISITh Onpe/esitoiiye (akTopbl BHELITHUX BO3/I€HCTBHI 1Py
(hopmynvpoBKe 3a7a4



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

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

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

KYPC
CEMECTP

Ay/MTOpHBIe 3aHATHS
B KOHTaKTHOIi ¢hopme

HaumeHoBaHHe Pa3/e/ioB U AUAAKTHYECKHX eJUHHI]

BCEI'O
BCET'O
Jlekuuun

IIpakTHYeckne
3aHATUHA

CamocTosTe/bHas
paboTa CTyAeHTOB

®dopmupyemast
KoMmmereHus, %

TICK-1/24.2

TICK-1/24.4

Paspen 1. 'eomeTpHuecKoe Mojie/THPOBaHue B cpeie HH>KeHepHBIX CAD —
naketoB. ['paduueckuii unTepdeiic. CoszlaHue 3cK13a reoMeTpUYeCcKoi MoJenu.
VIHCTpYMeHTbI TOCTPOeHHe FeOMeTPUUeCKHX /IEMEHTOB. 3a/jaHKe OrpaHUUYeHuH 1 46 15 5
cBsizeli Mexxay obbektamu. [locTpoeHue o6acTt BOKpYT HCCIeayeMoro oobekra
TIpY pelleHnH 3a/1ay BHeIIHero oOTeKaHusl. Yr[pou_(el-me reoMeTpuH, UCTIpaB/ieHHe
O1IMOO0K TOMOJIOTHH.

10

31

Pazpen 2. ITocTpoeHne BLIYHC/TUTENBHBIX CETOK B CPe/ie CeTOYHBIX
reHeparopoB. O630p BU/|0B PaCUeTHBIX CETOK, TUIIOB sU€eK.
HecTpyKTyprpOoBaHHbIe 1 6/I04HO-CTPYKTYpPHUPOBaHHbIe ceTKH. O630p COBPEMEHHbIX
CeTOUHBIX nocpourterieil. IHTepdelic ceTouHbIX nocTpouTeneii. [loctpoenne 46 15 5
TPUMOBEPXHOCTHBIX MPU3MaTHUeCKUX c/10eB. CryljeHre BbIUMC/IUTEIbHOM CeTKU
/1Sl pa3pellieHus BbICOKUX rpajjueHToB. ConpsikeHUe BbIYMC/IUTe/bHBIX CeTOK Ha
OCHOBe MHTep(eiCcHbIX rpaHuLl. KauecTBO BHIYUC/IUTE/bHBIX CETOK.

10

31

20

20

Pa3gen 3. OCHOBBI YHC. 0 MO/ THP B 33/jauax
THApPOras’ofHHAMHKH. Posib 1 MECTO BBIYMC/TUTETHHOTO MO/ e/IMPpOBaHNs B HAYKe 1
TeXHUKe. 0630p TIPUMEPOB peIleHHbIX 3a/lay U3 pa3/IMuYHbIX Oﬁ]IaCTeﬁ WHAYCTpUH,
HayKH 1 TeXHUKH. O630p COBPEMEHHbIX MaKeTOB BHIYUC/IUTE/BHOM
IU/POrasoMHaMKIKK U UX BO3MOXKHOCTei. KiiroueBblie 1uary, obecreunBaroLye 52 21 7
YyCIienrHoe npoBeAeHne YNC/JIeHHOr'0 MO e/TMPOBaHus. METO,ZU:I YHUCJIEHHOr 0
MO/Ie/IMpOBaHus. MeTo/| KOHTPO/IBHOTro 06beMa. JIMCKpeTH3aLys ypaBHEeHHUH,
OIMUCHIBAOILMX TEYEHHs KUKOCTH U rasa. AJITOPUTM pellleHHsl ypaBHeHHH ra30Boi
JIMHAMUKM YMCIeHHBIMU MeToZiaMu. CTpyKTypa (aiinioB mpoekTa U X XpaHeHHe B
JVPEKTOPHH.

14

31

20

20

Bcero 3a 10 cemecTp 144 51 17

34

93

60

60

Paspen 4. ITocraHoBKa 3ajjaul BBIYHC/IMTeILHOT0 MO THPOBaHHUS.
TMocneoBaTeIbHOCTD [eHCTBUI [0 MOCTAHOBKY 3ajaurl. BripaboTka pomnyiieHuii u
YTIPOLLeHNH BBIYMC/IUTENIBHOTO MOZieNTpoBanysl. I1o/iK/roueHe pa3MuHbIX
MareMaTHuecKUX Mozesneil TeueHus. 3aJaHre Teruiohu3nueckux CBOMCTB paboueit
cpeipl. YpaBHeHue coctosinusi. Pabora ¢ 6ubmrorekoii Marepuasos. [loGaBieHue 7 17 0
HOBBIX BellleCTB. 3a/laHre yC/IOBHM Ha BHEIIHUX U BHYTPEHHUX IPaHUIIaX PacueTHOU
obnactu. Buapl I'Y 1 TpeGoBaHuMsI 110 X 3a/jaHUI0. [paHUUHbIE YCIOBUSI CIOXKHOTO
BHJa: B BU/e NpoGuis, N0/1b30BaTe/IbCkol (yHKLMK. Bpibop peruaresisi, HaCTpoiika
YMC/IEHHOT0 MeTofia. 3alaHie MOHUTOPUHIOB /I/Isl aHa/IM3a CXOAUMOCTH 3aJauul B
Tiponjecce pacuera. A,E[al'ITﬂL[HH BBLIUMC/IUTE/ILHOM CETKH K 0COOEHHOCTAM TeyeHHs.

17

55

20

20

Paspen 5. AHa/u3 1 06pa6oTKa pe3y/IbTaToB pacyera B Cpeje NoCTnponeccopos.
3arpy3ka (aiiioB ¢ pesynsraTamu pelieHus. Busyanusanys CTpyKTyp TeUeHHs U
BbIUMC/IEHHEe UHTerpajbHbIX XapaKTepHUCTHK. Hoc‘rpoel-me KapTUH pacrpezieseHus
[1apaMeTpoOB Ha FPAHULIAX PACUETHOMN 06/1aCTH 1 CEKYLLUX TOBEPXHOCTSX, 72 17 0
BEKTOPHBIX HOHEﬁ, HBDHOBEPXHOCTeﬁ, JIUHUM TOKA. AHI/IMI/IPOB&HHOE npeacraBieHue
pesy/IbTaToB pelueHuUs. [10/1b30BaTe/IbCKoe 3a/jaHHe HOBBIX BBIPOKEHHE U (PYHKLHH,
ras’oZiMHaM14ecKHX repeMeHHbIX ¥ [1apaMeTpOB, BbIUMC/IEHHE I'Pa/IHeHTOB.

17

55

20

20

Bcero 3a 11 cemecTp 144 34 0

34

110

40

40

Bcero no gucuuninHe 288 85 17

68

203

100

100

3.2. AyAuTOPHBII NPAKTUKYM

1 |MopenvpoBaHue B
cpefie UH)KeHepHbIX
CAD - mnakeToB.

oObeKTa.

TeomeTpuueckoe MoJe/IMpOBaHKe IBYXMEPHOIO U TPEXMEPHOI'0

No Homep u Oo0nemMm,
o/ HauMeHOBaHHUe TeMa NpaKTUYeCKOr0 3aHATHUS aya.
pasjesia JUCHUIUTHHBI JacoB
Pazgen 1.
leomeTpuueckoe

10

Paspen 2. IToctpoenue
BBIUMC/IATE/IBHBIX
CeTOK B Cpefie
CeTOYHbIX [eHepaTopoB.

reHepaTopoOB: HECTPYKTypHUpPOBaHHbIe U 0104HO-
CTPYKTYpHUPOBaHHbIE CETKU

HOCTPOQHI/IQ BBIYMC/IMTE/IBHBIX CETOK B Cpe/ie CeTOUYHBbIX

10

Pazgen 3. OcHOBBI

MeTtop KOHTpO/IbHOTO 00BeMa. [IucKpeTH3anys ypaBHeHUH,

YHMCJIEHHOTO
ONMCHIBAIOLUX TeUeHUsI KUAKOCTHU U rasa. AJroOpuTM pelieHus
3  |mMofenupoBaHUA B o o
sa7Ia9ax ypaBHEHHH ra30Boii JUHaAMUKY YMCIeHHBIMU MeToziamu. Pasbop
TUIOBBIX 3a/ia4.
TUZPOra3ofMHaMUKHU.

14

6
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Bcero 3a 10 cemectp 34
Pazgen 4. IToctaHoBKa
3ajaun
4 MogenrpoBaHue MPoLeCCOB ra30AMHAMUKY U TETI000MeHa 17
BBIYUC/IUTETBHOTO
MO/le/TMPOBaHMUSI.
Pasgen 5. Ananmus u Busyanusaiys CTpyKTyp TeUeHUs U BBIUUC/IeHKe NHTerpajibHbIX
5 06paboTKa pe3y/ibTaToB [XapakKTepUCTHK. [ToCTpoeHre KapTHUH pPacripe/iesieH s TapaMeTpoB 17
pacueTa B cpefie Ha IpaHMIAX pacyeTHON 06/1aCTH U CEKYIIUX MOBEPXHOCTSIX,
MOCTHPOL[eCCOPOB. BEKTODHBIX T0J1eli, U30MI0BePXHOCTeH, TUHUI TOKa
Bcero 3a 11 cemectp 34
3.3. CamocrosnTenbHas padora crygenra (CPC)
Ne Homep 1 HauMeHOBaHHe pa3jesia O0Bem,
. e — Cojepixanue yue0HOro 3a/JaHus 4aCOB
1 Pa3gen 1. l'eomeTpuueckoe MoJieiipoBaHue |(M3ydeHue AUAAKTUUECKUX eIUHUL] AHHOTO 31
B cpefie uHKeHepHbIX CAD — nakeToB. pazzesna. Beilo/iHeHWe pacueTHOM pPaboThI.
’ Paznen 2. IlocTpoeHue BHIYUC/IATETBHBIX N3yueHue aupakTrue CKUX eJMHHL] IAHHOTO 31
CeTOK B CpeJie CeTOYHBIX FeHepaTopoB. pa3zena. Beiro/HeHre pacueTHON paboThI.
Pazgen 3. OCHOBBI UHC/IEHHOTO
3 |monemuporanms B sagauax N3yuenne aupakTrue CKUX eAMHHL| JaHHOTO 31
S — pazzesna. BeIlo/iHeHWe pacueTHOM PaboTHI.
Bcero 3a 10 cemectp 93
4 Pasgen 4. TTocranoBKa 3aaum N3yuenue gupakruyeCcKux eAUHHUL] ;AHHOTO 55
BBIYMC/IUTEIBHOTO MOZEIUPOBAHUSI. pasiesna. Beiro/iHeHUe pacueTHON paboThI.
5 Pasgen 5. AHanu3 v 06paboTKa pe3ybTaToB (M3yueHHe [AMJaKTUUeCKUX eMHUL] JaHHOTO 55
pacueTa B Cpefie ITOCTIIPOL[eCCOPOB. pazzesna. BeIlo/iHeHUe PacueTHON PaboTHI.
Bcero 3a 11 cemectp 110
4. ®OPMBbI KOHTPOJII OCBOEHUSA TNCLUIIVINHBI
CEMECTP HEJAEJ/IN CEMECTPA
1/2(3/4 5 6 (7|8 9 10 (1112|1314 15| 16 17
10 P. oru. | P P. otu. | P P Ortuer, and. 3au.
11 P P. otu. | JP AP Ortuer, aud. 3au.

YcnoBHBIE 0003HAUEHUS:

[P — nuarHocTuueckasi paboTa;
P. oTu. — paszen oTyera;

OTtueT — OTUeT;

mud. 3au. — quddepeHITMPOBaHHBIN 3aUeT;

. 3au. — auddepeHPOBAHHBIN 3a4erT.

TeKy1uii KOHTPOJ/Ib YCIIEBAeMOCTH CTYAE€HTOB IIPOBOAAUTCS B IUCKPETHbIE BpeMeHHble UHTepPBa/IbI B
cnemyronumx dhopMax:

e IMarHocTUYeckas pabora;
e pas3pjesn oTYeTa;

* OTUeT.

ITpomexxyTouHasi aTTecTalys MPOBOAUTCS B (hopmax:
e uddepeHIPOBAHHBIN 3a4eT.
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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:
He Tpe0yeTcs.
5.3. Ilepuoguueckue U3gaHus:
1. EcTecTBeHHbIe U TEXHUYECKHUE HAYKU.

5.4. TlepeueHb peCcypcoB UH(POPMAI[MOHHO-TE/IEKOMMYHHUKAIIMOHHOMN ceTy "VIHTepHeT", He0OXOAUMBIX /1/1sT
OCBOEHUS! TUCLIUTUIMHBI, 3/IeKTPOHHbBIE OMOTHOTEUHbIE CUCTEMBI:

1. https://e.lanbook.com — 3BC JlaHs;

2. http://library.voenmeh.ru/jirbis2 — ®yHngamenranbHas 6ubmuoreka BI'TY «t BOEHMEX» um. 1.®.
YcTrHOBa;

3. https://urait.ru — I'maBHas — O6pa3oBarenbHas matdopma FOpaliT. [1s By30B U CCy30B..

CoBpeMeHHBIe MpodeccroHabHbIe 0a3bl JAHHBIX:

1. https://rusneb.ru — HaijuoHaisHas 3/ekTpoHHas 6ubmoreka (HOB);

2. https://cyberleninka.ru/ - HayuHast aiektpoHHast 6ubnmoreka «KubeprieHuHKa»;
http://www.rfbr.ru/rffi/ru/library - ITonHoTekcToBas 37nekTpoHHas 6ubmoTeka Poccutickoro oHza
dbyHIaMeHTaIbHBIX UCC/IeI0BaHHI.

VHdopMaLoHHbIe CTIpaBOYHbIE CHCTEMBI:
1. Texakcriept — VTHGOPMaLMOHHBIN TIOPTa TEXHUYECKOTO perymvpoBanusi: HopMmbl, mpaBuia, CTaHAApPThI
P®;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - B/ TOCTos
cobcrBenHoi reHepauyu BI'TY "BOEHMEX" um. []. ®. YcTHHOBa;
3. http://www.consultant.ru/- KoncynsranTtIntoc- nH$opMalioHHbI# 1TopTa IpaBoBOM MHPOPMALUH.
5.5. TIporpamMMHoe obecrieueHue:
1. Ansys Multiphysics 2019 Teaching Advanced.

5.6. H(dopmalioHHbIe TEXHOJIOTUU:

B3auMogelicTBHe ¢ obyuarorrmucs rocpeactsoM OMIOC Moodle BI'TY «t BOEHMEX» um. [].®. 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
TIO/ITOTOBKKM 10 HampasieHuto 24.04.03 baaiucmuka u 2udpoaspoouHamuxda. JUCLUMIIIMHA 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:

I[ICK-1/24.2 criocoOHOCTL MPUMEHSATb IIPOrpaMMbl KM METOAWKM IIPOBEIEHHS SKCIIEPUMEHTOB U
KOMTIBIOTEPHOTO MOJIE/TAPOBAHMsI, pa3pabarhiBaTh MOJIENM U aJITOPUTMBI PEIIIeHHS 3a/1a4 IMHAMUKU JIBVDKEHUS,
a5pOoiIMHAMUKY, Oa/IMCTUKKA M YIpaB/eHHsl T0JIeTOM KOCMHUECKMX M JieTaTesIbHBIX arapaToB C y4eToM
CJIOKHOCTH CUCTeM Ha OCHOBe MPUMeHeHUs] COBpPeMeHHbBIX HayUHbIX 3HAHW;

[ICK-1/24.4 criocobHOCTh pa3pabaTbiBaTh pasfiefibl HAayYHO-TEXHWUUECKOM W TIPOEKTHOW [JOKyMEHTal[uH C
pe3y/IbTaTaMy BBITIOIHEHHBIX MCCIEI0BAHUM U TPOEKTHBIX pa3paboToK 1o mpobsieMaM aspora3ofuHaMHUKU U
rporeccoB Teriooomena usgenuii APKT, ¢ MCIoab30BaHHEM MPHK/IAHBIX KOMIBIOTEPHBIX IIPOrpamMM JJjIst
TOVCKA HayYHO-TeXHUUEeCKOW M MaTeHTHOW MH(OPMAI[UH, CO3/jaHus JOKYMEHTOB U TIpe3eHTal[ii.

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).

10



Pex

IIpunoxenue 2

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

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUA

OMEeH/Ial[UH 110 0CBOEHHI0 AMCIUILUIHHBI JJIsl CTy/|eHTa

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.

HaumeHoBaHme paboTbI Pexomenjiyemas 1uTeparypa prm:;NéKOCTB’
Paspen 1. 'eomeTprueckoe Moje/lMpoBaHye B cpeje nkeHepHbIx CAD — nakeToB.
ZEX;EE?ﬁE’g?EEﬁ;;ZiEX B. A. Bpysika, B. I. ®okuH, f1. B. Kypaesa. . IHxeHepHbIi
.| anamu3 B ANSY'S Workbench: Camapa: 131-Bo CamI'TV, 2013 31
BrimonHeHre pacueTHOU 1)
paboThI.
Wroro no pasgeny 1 31
Pa3pen 2. ITocTpoeHne BEIUYMC/IMTEIbHBIX CETOK B Cpe/ie CETOUHBIX reHepaTopoB.
ﬁxszfaﬁigiggg;g? A. K. JTrobumog, JI. B. I1Tabaposa. . MeTozpl NOCTpOeHUs
BRIIO/HEHME PACIeTHOM ) pacuétHbix ceTok B rakete ANSYS ICEM CFD: HuwxHuii 31
Hogropoa: N3a-so HHI'Y, 2011 (1-3)
paboTEL.
Wroro no pasgeny 2 31
Paspaen 3. OcCHOBBI YHC/IEHHOT'0 MO/ie/INPOBAHMSA B 3a/jadax rUAPOra3ofMHaMMKH.
O. K. OBunHHuKOBa, M. M. JlanituHcKas, Y. B. TetepuHa. .
YucreHHOe MO/ie/TUPOBaHKe Ta30BbIX CMecel U 1Byx(da3HbIX
teuenui: CI16.: HUL] APT, 2022 (Bce)
Nsyuenue gupakruyeCcKux M. C. fAkoBuyK. . BelunciuTenbHble TEXHOJIOTUU pPeLleHus
e[JMHUL] JaHHOTI'O pasgjeia. 3a/lau MeXaHUKU XUIKOCTU U ra3a: CI16.BI'TY "BOEHMEX" 31
BrimonHeHue pacueTHOM uM. []. ®. YctuHosa, 2013 (1)
paboTEL. O. K. OunHHuKOBa, M. M. JlantuHckas, Y. B. TertepuHa. .
Perienue npukiafHbIX 3a/1a4 TePMOTHPOra3ofiHaMUKU B
Ansys: CII6.: 3a-8o BI'TY "BOEHMEX" um. [I. ®.
YctuHoBa, 2023 (BCe)
Wrtoro no pa3geny 3 31
Pa3pen 4. IloctaHoBKa 3ajauy BBIUMC/IUTEIHHOI0 MO/ie/IPOBaHusl.
N3yuenue gupakTrue CKUX
e[JMHUL] JAaHHOI'0 paszjeia. H. H. ®époposa, C. A. Bansrep, M. H. Janunos. . OCHOBBI 55
BrimonHeHue pacueTHOM pabotel B ANSYS 17: M.: IIMK TIlpecc, 2017 (1)
paboThI.
Urtoro no pasgeny 4 55
Pazgen 5. AHa/iu3 4 00padoTKa pe3y/I5TaToOB pacyeTa B CPe/ie MOCTIPOoLecCOPOB.
N3yueHue gugakTUueCKUxX O. B. Barypun, H. B. Barypun, B. H. Margees. . Pacuér
eIMHUL] JAHHOTO paszena. TeueHMH KUIKOCTH U rasa C NOMOILbI0 YHUBEPCATBEHOTO 55
BrinonHeHve pacueTHOU nporpammHoro komriekca FLUENT: Camapa: U3n-so 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.
ITpu BbICTaBNIEHUU UTOTOBOM OLIEHKU HCIIO/B3YIOTCS C/lefyIOLe KpUTepHU:

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

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

O11eHKH "Y/IOB/IETBOPUTE/IBHO" 3aC/Ty>KUBAET CTYEHT, 00HAPY>KUBIIMIH 3HAaHUSI OCHOBHOTO yueOHOro
MaTepuasia B 00bemMe, HeOOX0UMOM JI/Is1 a/bHekield yueObl U npeCTosieli paboThl 0 CreLyUaabHOCTH,
CIIPABJISIFOLLMICS C BBITOJIHEHUEM 3a/JaHuH, TpeyCMOTPEHHBIX IPOrPaMMOM, 3HAKOMBIN C OCHOBHOM
JIUTepaTypoy, peKOMeH/J0BaHHOW nporpaMMoil. Kak rmpaBuiio, orjeHKa "y/I0B/IeTBOPUTENBHO" BBICTABISAeTCS
CTyJeHTaM, JOMyCTUBLINM IIOTPELIHOCTH B OTBETe Ha 3K3aMeHe U IIPY BBIITOJHEHUH 3K3aMeHallOHHBIX
3aflaHui, HO 00mazaroM HeoOXOAUMBIMU 3HAHMSIMU IJIs1 UX yCTPaHEeHHsI 110/, PYKOBOJCTBOM TIperioJaBaTerisl.
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OrleHKa "He 3auTeHO" BBICTAB/IAETCS CTYAEHTY, 00HAPY>KUBIIIEMY MPOOE/bI B 3HAHUAX OCHOBHOTO yueGHOTO
Marepuasa, oMy CTHBIIeMY PUHIMNHAIbHbIe OIIMOKY B BBINOJIHEHUU TIPeAYCMOTPEHHBIX TIPOTPaMMOiA
3ajaHui. Kak npaBusio, olleHKa "Hey[|0BJIeTBOPUTEIBHO" CTAaBUTCS CTYZeHTaM, KOTOpble He MOTYT MPOZ0/DKUTh
o0yueHVe WU MPUCTYTUTE K MTPOQ)eCCUOHANTBLHOM [IeITelTbHOCTH 110 OKOHYaHUH By3a 0e3 JOTOTHUTeTbHBIX
3aHSTUMN TI0 COOTBETCTBYIOIIeN JUCITUTIIHE.

JuddepennupoBaHHbIii 3aueT
OuddepennmpoBanHsbii 3adeT B 10 ceMecTpe BBICTABSIETCS IO Pe3y/bTaTaM 3allliThl OTUeTa.

JuddepennmpoBanHbIii 3aueT
IuddepeHnpoBaHHEbIi 3a4eT B 11 ceMecTpe BBICTAB/ISIETCS 110 pe3y/ibTaTaM 3allUThl OTUeTa.
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[MacriopT doHa OLIEHOUHBIX CPeJICTB
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Pa3pen 1. 'eomeTpuueckoe Pasgen
5 10 |MopenupoBaHMe B cpeje HH)KeHepHbIX | 46 | 15 5 10 31 20 | 20 A
oTyeTa
CAD - nakeTtoB.
Pa3zpgen 2. ITloctpoeHue Pazzen
5 10 |BBIUMC/IUTE/IBHBIX CETOK B cpeje 46 | 15 5 10 31 20 | 20 OT‘{AETa
CeTOYHbIX reHepaTopoB.
Pa3aen 3. OCHOBBI YHC/IEHHOT'O
5 10 |mopenupoBaHus B 3aia4ax 52 | 21 7 14 31 20 | 20 | Ortuer
rU/Ipora3oJUHaMHUKU.
Bcero 3a 10 cemecTp 144 | 51 | 17 34 93 60 | 60
6 1 Pa3pen 4. IlocraHoBKa 3ajauu 7 | 17 0 17 55 20 | 20 Pazgen
BbIUMC/ITUTEIBHOT0 MO/ie/IMPOBaHMS. oTyeTa
Pazgen 5. AHanu3 1 00padoTka
6 11 |pe3ynbTaToB pacyera B cpeje 72 | 17 0 17 55 20 | 20 | Oruer
NMOCTIPOL|eCCOPOB.
Bcero 3a 11 cemectp 144 | 34 0 34 | 110 | 40 | 40
Bcero no aucuuiinHe 288 | 85 17 68 203 | 100 | 100
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Kputepuu oneHuBaHus

IICK-1/24.2

Ne 1
Ne 2

Ne 3

Ne 4
Ne 5
Ne 6
Ne 7

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

ITpu moMo1| r’uOpUAHOTO Criocoba MHUTMATU3AL[UY TIONS aBIeHUs U CKOPOCTH
OTIpe/IeNISIFOTCS TIyTeM pelleHust

Mogenb MI0THOCTH KUAKOU cpefibl «ideal-gas» (coBepiieHHBIH Ta3) B Ansys fluent
MO3BOJISET

Uto Takoe uncio Kypanra-®pugpuxa-Jlesu

s Kakux TeueHui nyutiie rogxoquT Density-Based peliiatesns

[ kakvx TeueHUM nyyile nogxonuT Pressure-Based peliarens

Uro Takoe yucno Ctpyxand?

Kakoli MmexaHn3M IepeHoca Teryia B ra3ax OMHUChIBaeTCs 3aKoHOM Dypbe?

B ueM 0CHOBHOE OT/IMUKE MeTO/Ia KOHEUHBIX 00beMOB OT METO/IOB, OCHOBAaHHBIX Ha
KOHEYHOPa3HOCTHOM Mojxoze?

[nst vero B RANS Hy>KHBI MoZieny TypOy/IeHTHOCTH?

Bonpocsbl 3akpbimozo muna:

Cry1eHre CeTKU CO3/aéTCs C LeJIbIo:
YMeHbIIeHUsT pacYEéTHON 00/1acTh
YBesmueHus pacuéTHOM 06s1acTH
YckopeHnus pacuéra

Bonee TouHoro pacuyéra B 06/1aCTH CTyIIieHUS

INo3Bonsier nu Fluent MmopenpoBatk MHOTO(a3HbIe 3a/aum’?
Ia, B mroboM ciyuae

Ha, ecsiv BCe Bell[eCTBa - rasbl

Her

[IpaBunbHOrO OTBETA HET

Urto Takoe uucno Kypanra?

Kpurtepuii, onpezenstolyii XxapakKTepHbIi pa3Mep 3aZauu

Kputepuii, orpeie/isitolii ogpoOHOCTb FTeOMEeTPUUECKOH MOZE/H

Kputepuii ycToluMBOCTY SIBHOM 3afiaun

Kputepuii, onpezenstolyii CKOPOCTb pelLleHus

B kakux cnyuasix peKoMeHAyeTcsl BK/Itodarh oniuio Double precision npu 3amycke
Fluent?

Ipu pelieHny 3aia4 MCTeYeHUs Ta3a U3 COIIa

ITpu pelieHNH 3afiau C BBITSHYTOM B OJHOM HarpaB/IeHUY reOMeTpHeit 1 3a7au C
(ha3oBBIM TIEpEXOZIOM

ITpu MojieTMpOBaHWY CBOOOHOTO IajieHusT Tejla
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[lnst yckopeHusi pacuéTa yiro0bIX 3a71au

K criocobam 3aianus “BXOAHBIX” TPAHUYHBIX yca0Bui Bo Fluent oTHocHTCS
Pressure inlet

Wall

Pressure outlet

Symmetry

HauanbHble ycioBus - 3T0

YCJIOBUSI B PACUETHOM 06/1aCTH B Haua/IbHBI MOMEHT BpeMeHH!
a/rOpUTMBbI pacrpe/e/ieHyst IapaMeTpoB

YCJIOBUS Ha TPaHULiaX

YyC/I0BHA Ha CTeHKe

Hess3ka - 310

Bpewmsi pereHust 3a1aumn

Bpems ofHoM UTepanyu

OmmbKa (MorperHoCTh) BEIYUCTeHUH

PasHuiia Mexy pacuéTHBIMU CeTKaMu

OcHoBHBIM MporpaMMHbIM MoayieM ANSY'S, Ucno/b3yrolyMcs A1t CO3JaHus
reoMeTpUUeCKHUX MOJieJiel, SIB/sieTCs

SpaceClaim Direct Modeler
Mechanical APDL
Design Modeler

Bce MnporpaMmmHbie MOAYJ/IN B paBHOﬁ CTeIIeHU UCTI0/Ib3yHOTCA
Ne 9

Kak 3agaércsa marepuan B mrobom CAE mnakere?

3a7aéTCs ero MoJIeKy/IsipHasi CTpyKTypa

OTCYTCTBYET BO3MOKHOCTh PAaOOTHI C KOHKPETHBIM MaTepHaioM

3a/jlaéTCqd aTOMHasi CTPYKTypa

KaK COBOKYITHOCTB ero (hr3uueCcKuX CBOMCTB, C TTIOMOIIbI0 KO3((DULIMeHTOB UX
XapaKTepHU3yHIIUX

Ne 10

ITpu peleHny CBePX3BYKOBBIX TEUEHHI KaKOi U3 TUIIOB pelaresisi B pa3zese Solver
Type cnenyet BbIOpaTh?

Density-Based

Velosity-Based
16



IICK-1/24.4

Ne 1
Ne 2

Ne 3

Ne 4
Ne 5

Ne 6
Ne 7
Ne 8

Ne 9
Ne 10

Ne 1

Ne 2

Ne 3

Neo 4

Pressure-Based

Bonpocbl omkpbimozo muna:
YT0 Takoe MHUIMAIN3aLs?

ITpu co3paHny pacueTHOM ceTKH B Ansys Mesh kakasi oriepaijisi OTBeuaet 3a
TIOCTPOEHNE MPU3MATHUeCKOTO CJI0ST TUeeK?

Kakas ¢yukius mocrpoenus cetkd B ANSYS Meshing rmo3Bosisiet co3zaarh
KOH(OPMHYIO CeTKY Ha rPaHHUI[aX MepUOAUYHOCTH?

UTo 1o3BoJIsieT MOAYYUTh TIOCTPOEHNe NMPU3MaTHUeCKUX CJI0eB B PAaCUeTHOU ceTKe?
Kakoe rpannunoe ycnosue B ANSY'S Fluent no3BosisieT yIipoCTUTh TeOMeTPUUECKYHO
Mo/ieJib TIPY CUMMEeTPHUYHOM XapaKTepe TeueHusi?

UTo 1o3BoJisieT BOSMOXXKHOCTh NapaMeTpu3alyy pacueTHoit moziem B ANSYS?

I'me HeoOXOAMMO CTPOUTE MPU3MAaTHUeCKHE C/IOM PACYeTHON CeTKH?

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

Uro Takoe mocTporeccop?

Uro Takoe mperiporeccop?

Bonpocbl 3akpbimo2o muna:

Yro Takoe BBIYMC/IATE/TBHAS CETKA?

TpaHUIIbI PACUETHOM 00IaCTH

HayajibHOe pacripe/iesieHue TTapaMeTPOoB 0 PacuéTHOM 06/1acTh

pellleHHe YMCIeHHOM 3a/jau, TIpe/icTaB/ieHHOe Ha IByXMePHOU T/IOCKOCTH

COBOKYITHOCTB 3/1EMEeHTOB, 00pa30BaHHBIX paszielieHreM pacuéTHOM 00acTu

I'eomeTpurueckas MOfesb - 3TO

tororpadus peanbHOr0 06bEKTa

COBOKYITHOCTB TOU€EK I1epeceyeHust TPaHHL] KOHEUHbIX /IEMEeHTOB
COBOKYIHOCTb TIPaBH/I IIOCTPOEHUSI 3CKH3a

n3obpaxeHue (MOJe/ib) UCCEYEMOTO 00BEKTa

CTpyKTypUpOBaHHasi CeTKa - 3T0

TpexMepHasi CeTKa, y3JIbl KOTOPOH CI'yIIaloTCs K TPaHULjaM
CeTKa, 371eMeHTbl KOTOPOH YIIOpsi/j0ueHbl

CeTKa, COCTOALast U3 TeTpaspoB

CeTKa, COCTOsIIasl U3 TeTPasipoB

CeTKa, COCTOsIasl U3 TeTpasfipoB

nrobasi ceTka MOXKeT Ha3bIBaTbCsl CTPYKTYPUPOBAaHHOM

1711 KOHTPOJISI CXOZIMMOCTH 3a/1auk TPeOyeTCs CIeIuTh 3a:
YpoBHEM HEBS30K

JIoKanbHBIM U3MeHeHUeM XdpPaKTepUCTUK TeUeHUs (MOHI/ITOpI/IHF 3HAQUeHUd B TO‘-IKE)
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Ne 5

Ne 6

Ne 7

Ne 8

Ne 9

Ne 10

ViHTerpasnbHbIM M3MeHeHHeM XapaKTepUCTHK MOTOKa (MOHMTOPHHI MaCCOBOI'O Pacxoza,
CHJIa COTIPOTHB/IEHHS Ha 00TeKaeMOl IMOBEPXHOCTH U T.[.)

Bcem nepeunciieHHbIM

VmeeTcst peliieHre CTAaLMOHAPHOM 3a/jauy O COTIPSDKEHHOM TeryIoo0MeHe MOTOKa
JKUJIKOCTH CO CTeHKOM. PacueT 3a/jaun ¢ HOBBIM 3HaueHHe MO/ie/TbHOM TernI0eMKOCTH
JUIST )KUIKOCTH TIPUBEZIET K

H3MmeHeHHIO TeMIIepaTypPHOTO MMOTrPAHUYHOIO CJ1I0A

V3meHeHMI0 TeMIiepaTypHOTO MOTPAHUYHOTO CJI0SI ¥ Pe3y/IbTUPYIOIIEro TeryIOBOTO
TOTOKa

V3meHeHMIO pe3y/bTUPYIOLero TernjaoBoro MoToka

He niopnusieT Ha pe3y/ibTaT peleHuda

Hcronib30BaHue Mofiesid AUCKpeTHBIX Yactull (DPM) B MOTOKe XKHAKOCTH
(ra3a)kOppeKTHO IpU C/eYIOILEM YCIOBUU:

Maccosas gost yactury <10-12%
Maccogas gost vactur] <0,1-1%
O6wemHas foss yactury <0,1-1%

O6mnemHas fons yactul < 10-12%

Kakast komOuHaIusi Mojiesi TypOy/IeHTHOCTH Y TTOJIPOOHOCTU CETKU Y CTEHKH
obecrieunT H0sIee KOPPEKTHBIHN pe3y/ibTaT MO/e/TMPOBaHUs 00TeKaHUsI 00paTHOTO
ycryna?

SST, y+ = 30

SST, y+=2

k-epsilon, y+ = 30

k-epsilon, y+=2

PaccmarpuBaeTcs CTalMOHAPHBIM pacyeT OTPBIBHBIX TEUEHHI Ha OCHOBE YPaBHEHUH
Otinepa. ITepexof CO CXeMbI TIEPBOTO MOPSIKA TOUHOCTH Ha BTOPOU TIPUBEZIET K
YCKOpEHHUIO CXOUMOCTH

YXyniieHuto (TIoTepu) CXOJUMOCTH

PaccmarpuBaeTcst TypOy/IeHTHBIN HeCO)KMUMaeMbIH TTOTOK BJ0/Th TETIIOU30/TMPOBAaHHON
cTeHKH. YTo Tipowr3oiigeT ¢ Oe3pa3mMepHOM KOOPAWHATOM Y+ eC/IM CKOPOCTh TOTOKA
YIIBOUTCSH?

y+ yABOUTCS

y+ YMEHBILIUTCS BABOE

y+ YMeHBLIUTCS BUeTBEPO

y+ YBEJIMUUTCS BUETBEPO
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PacuetHas ceTka 31O

PacuetHast 06/1acThb, pa3buTasi Ha KOHEUHbIe 3/1eMeHThl 00beMOB 3aZlaHHOHN (OpMBI
COBOKYITHOCTb TeJT U TIOBEPXHOCTel pacueTHON reoMeTpru

COBOKYITHOCTb [PUHSTBHIX B pacyeTe JOMyLleHUH

HpaBI/IHbHOFO OTBeTa HeT
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