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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)
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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:

MK*-3.4 — CnocobeH TpPOBOAUTL WCCIEAOBAHUSA B 00/7aCTU THAPOTra30JUHAMUUECKHUX TIPOLECCOB U
MPOLIeCCOB TeryiooOMeHa C HCIO/Ib30BaHHEM COBpeMeHHBIX MH()OPMALMOHHBIX TEeXHOJIOTHH, TOTOBHOCTb K
npodecCcoHaNIbHOM KCITyaTaliid COBPEMEHHBIX CPe/ICTB BBIUYMCIUTENHHOTO MO/|eTMPOBaHUS

[TK-3.2 — Crnocoben pa3pabarbiBath (u3MuUecKre ¥ MaTeMaTH4ecKHe MOZeNd COBOKYITHOCTH TIPOLIeCCOB
TU/IPOTa30IMHAMUKH U TErI0MaccoobMeHa

@DopMHUPOBaHUIO KOMITETEHLIUH CITY)KUT AOCTYDKEeHHe C/lefyIOLINX pe3y/isTaToB 00pa3oBaHust:
ITK*-3.4

3HAHUS:

3HaHWe 0COOEHHOCTeH WCIT0b30BaHUs COBPEMEHHBIX CPECTB BLIUMCIUTENHLHOTO MOJe/TUPOBAaHUS B
npodeccruoHanbLHON 06/1acTH;

YMeHusi:

yMeHHe TIPOBOJUTH UCCIeA0BaHuUs B 00/1aCTH THIPOra30JMHaMHUKH U TeTyioMaccoobMeHa;

HABbIKU:

HaBBIK  HCIIO/Ib30BAaHWS ~ COBDEMEHHBIX  CPEACTB  BBIUACIWTENBHOTO  MOZENVPOBaHUS B
rpodeccroHaTBLHON JesiTeTbHOCTH.
IIK-3.2

3HAHUS:

3HaHUe U3NYeCcKUX MO/Jesieil COBOKYITHOCTH MPOLIECCOB I'MPOra30AHAMUKHY U TerjioMaccooOMeHa;

YMeHuUsi:

yMeHWe (OPMY/IHMPOBATh MareMaTHueckre MOJe/d COBOKYITHOCTH TIPOLIeCCOB THAPOTa30JUHAMHUKA U
TeryioMmaccoobmMeHa B 3aBUCUMOCTH OT YCJIOBUH 3aJauy;

HAsblKU:
HABBIKU IIDUMEHEHNA MaTeMaThudeCKHuX MO,E[EJ'IEI‘;I B obacTu HpO(bE‘CCPIOHaIIbHOﬁ AedaTe/IbHOCTH.



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.

CopepxaHue [OUCLIMIUIMHBI ~ SB/SIETCA JIOTMYECKUM Mpofo/pkeHreM gucuuriyivH:  OU3UKA,
ABTOMATUMBAIINA NTHXXEHEPHO-TEXHUYECKNX PACUETOB.

CopepkaHvie UCIUTUIMHBI SIBJISIETCS OCHOBOM i ocBoeHuss guciuimiH: ITPAKTUKYM B
r'maPOASPOJUHAMMKE, HECTAIIMOHAPHBIE MW AKYCTUYECKHE [IIPOLIECCBI,
MOJE/INPOBAHUE BBICOKOMHTEHCHWBHBIX IMPOLIECCOB,
ADPOT'NJPOTASOIMHAMUKA, MOJE/IMPOBAHUWE JIIPOIIECCOB B [BHUIATEJ/IAX
JIETATEJIBHBIX AITITAPATOB U DOHEPTETNYECKHUX YCTAHOBKAX.

ITpeBapuTe/bHBIE KOMITETeHLIMH, ChOPMHUPOBaHHBIE ¥ 00yUaroIierocs A0 Havyana U3yuyeHHst AUCLUTUIHBL:

¢ OIIK-1 — CniocobeH NpUMeHsTh eCTeCTBeHHOHAYUYHbIe U 001lenH)KeHepHbIe 3HaHUs1, METOAbI
MaremMaTUyecKoro aHanar3a U MoZle/IMPOBaHusl, TEOPeTUUEeCKOro U SKCIepUMeHTaIbHOI0 UCC/le/l0BaHus B
NpodeCCHOHAIBEHOM [1eSITeNbHOCTH

e OIIK-2 — CniocobeH MOHMMaTh TPUHLIUITBI PA00THI COBPeMEHHBIX MH()OPMaIMOHHBIX TeXHOIOTHI U
WCTO/b30BaTh X JJIs pelleHus 3aa4 NpodeCcCHOHaNbHON fesTeTbHOCTH

¢ OIIK-8 — CniocobeH pa3pabarsiBaTh aJTOPUTMBI M KOMITbIOTEPHBIE TTPOTPAMMBI, TIPUTOHbIE /IS
NIPaKTUUeCKOro NIpUMeHeHHs!



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

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

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

KYPC

HaumeHoBaHue Pa3jesioB M JTUJAKTHYECKHUX eJUHHUL]

CEMECTP

BCEI'O

AypuTopHbIe
3aHATHSA
B KOHTAKTHO#M

dopm

e

BCEI'O

IlpakTuyeckue
3aHATHS

CamocTrosTe/bHas
paboTa CTyAeHTOB

®dopmupyemast
KoMmmereHus, %

TIK*-3.4

TIK-3.2

Paspen 1. CopemenHbie CAD — cucremsl. I'paduyeckuii unrepdeiic. CosjiaHue scknsa
reoMeTpUUeCcKoil Mogie/i. IHCTpyMeHTbI OCTPOeHe TeOMeTPUUeCKUX 371eMeHTOB. 3aJlaHue
5 OorpaHUueHnH U cBsizel Mexay obbekTamu. IlocTpoeHne 06/1acT BOKPYT HCCIIeyeMOro
obbeKTa TIpU peleHny 3a/ia4 BHelIHero obTeKaHws. lepomeHue reoMeTpuH, UCIpaB/ieHHe
OLIMOO0K TOMOJIOTHH.

20

10

10

Paspen 2. ITocTpoeHNe BEIYHC/INTE/IBLHBIX CETOK B CPE/ie CETOUHBIX reHepaTopos. O630p
BH/IOB PaCUeTHBIX CETOK, TUIIOB siueek. HeCTPyKTypUpOBaHHbIe 1 6/I04HO-CTPYKTYpPHUPOBaHHbIe
5 ceTky. O630p COBPEMEHHBIX CETOUHBIX MTOCpouTese. IHTepdelic CeTOUHBIX MOCTPOUTETeH.
TTocTpoeHye NPUNIOBEPXHOCTHBIX MPU3MaTUUYeCKUX c/10eB. CrylijeHHe BbIUUCIUTEe/IbHON CeTKU
1Sl pa3pellieHust BbICOKMX Ipa/jueHToB. ConpsikeHye BbIUMC/IMTE/bHBIX CeTOK Ha OCHOBe
nHTepdeiicHbIX rpaHuL. KauecTBo BBIUMCIUTE/ILHBIX CETOK.

20

10

10

10

20

20

Paspen 3. ITocTaHoBKa 3a/ja4H BBIYHC/IMTETHLHOT0 MojieTMpoBanusl. IToc/ef0BaTebHOCTh
[IeCTBHI 110 MOCTAHOBKH 3a/jaui. BpipaboTKa JOMyLLeHNi U YIIPOLLeHNH BbIYUCTUTEIEHOTO
Mozie/IMpoBaHusl. IToAK/II0ueHre pa3/IMUHbIX MaTeMaTH4eCKUX MOZienell TedeHusl. 3aJjaHue
TeriohHU3uUeCcKUX CBOMCTB paboueii cpe/ibl. YpaBHeHHe cocrosiHusi. PaboTta ¢ 6ubmmorekoit

5 Marepuasos. JJo6aB/ieHrie HOBBIX BellleCTB. 3a/laHHe YC/IOBHi Ha BHEILIHUX U BHYTPEHHUX
rpaHuax pacuetHoi obnactu. Bugpl I'Y 1 Tpe6oBanus no ux 3afaHui0. [paHnuHble yCI0BHs
CJIOKHOTO BHZia: B BHJie TIPOQUIISL, TI0/Ib30BaTe/IbCKON (DyHKLMK. Bbibop peltatessi, HacTpoiika
YKMC/IEHHOTO MeTo/a. 3a/laHre MOHUTOPUHTOB /I aHa/In3a CXOAMMOCTH 3a/laui B TIpoLjecce
pacueTa. AjianTalusi BIMUCINTe/IbHOMH CeTKU K 0COOEHHOCTSM TeueHus.

20

10

10

10

20

20

Paspen 4. AHa/u3 1 00pafoTKa pe3y/IbTaToB pacyera B Cpeje MoCTIpoLeccopoB. 3arpyska
(haiinoB c pesysnbraTamu pelieHus. Busyanusanys CTpYKTyp TeueHHs M BbIUMC/IeHHe
MHTerpasbHbIX XapaKTepUCTHK. IlocTpoeHre KapTHH pacrpe/e/eHys! TapaMeTpOB Ha FPaHHUL{axX
5 pacyeTHoOl 06/1aCTH 1 CEKYILMX TOBEPXHOCTSIX, BEKTOPHBIX T10JIeH, H30M0BEPXHOCTEH, TMHHUI
TOKa. AHUMHMPOBAHHOE TIpe/ICTaB/IeHre pe3y/IbTaToB peliieHus. ITob30BaTe/IbCKoe 3aiaHue
HOBBIX BbIpa)KeHHe 1 (pyHKLMI, ra3orHaMHUueCKHUX NepeMeHHBIX U 1apaMeTpOB, BHIUKC/IEHHEe
TPajZIieHTOB.

20

10

10

10

20

20

Pa3pgen 5. OCHOBBI YHC B 3a/ilayax rHAPOra3’oAHHaAMHKH U
TeHﬂOMﬂCCOOﬁMEHﬂ. Posib 1 MECTO BBIUMC/TUTE/TEHOTO MOJe/IMpOBaHMs B HaAYKe U TeXHUKEe.
O630p NMPHUMepPOB PelleHHbIX 33/la4 M3 Pa3/IUYHbIX 00/1acTeil MHAYCTPUH, HAYKW U TEXHUKH.
0O0630p COBpeMeHHBIX MaKeTOB BbIUMC/IUTE/IbHOM MMAPOra3ojiHaMUK1 U UX BO3MOXKHOCTEH.
5 KiroueBbie mmary, obecreynBaroliye yCelHoe NpoBeieHre YMC/IEHHOTO MO/e/TMPOBaHMSI.
METO/IU)I UHCJIEHHOT'O0 MO/|e/TMpOBAaHHUA. MeTO/IL KOHTPOJIBHOT'O 061,eMa. ,[[I/ICerTl/BaLU/lH
yPaBHEHHH, OMUCHIBAIOIUX TeUeHHUs )KUAKOCTU U rasa. AJITOPUTM pellleHHsl ypaBHeHUH
ra30BOH [JMHaMUKH YHCIeHHbIMU MeToilaMu. CTPYKTypa (ait/ioB NIpoeKTa ¥ UX XpaHeHHe B
JMPEKTOPHUHU.

0 MoJe.

28

11

11

17

20

20

Bcero 3a 5 cemecTp

108

51

51

57

100

100

Bcero o AucHUIIMHE

108

51

51

57

100

100

3.2. AyATOPHBII NPAaKTUKYM

Homep 1 HauMeHOBaHHe
pasjena JUCIMIVINHbI

Tema MNPAKTHYECKOr'o 3dHATUA

Oo0nemMm,

ayn.
JacoB

Pazpen 1. CoBpeMeHHbIe

CAD — cucreMsl. 00BbeKTa.

leomeTpuueckoe Mo/ie/TUPOBaHUe ABYyXMEPHOTO U TPEXMEPHOTO

10

Paspen 2. IToctpoenue
BBIUMCJ/IUTE/ILHBIX CeTOK B
cpefie CeTOYHBIX

CTPYKTYPUPOBaHHBIE CETKH
reHepaTopoB. PYKTYPHP

IMocTpoeHyre BEIUMC/IUTEBHBIX CeTOK B CPefie CeTOYHbIX
reHepaTopoOB: HECTPYKTypUPOBaHHbIe U 0104HO-

10

Pazgen 3. ITocTaHoBKa
3a/1aui BEIYMC/TUTE/TLHOTO
MO/le/TUPOBaHMUSI.

Mo/ieMpoBaHue TIPOLIeCCOB ra30[iMHAMUKHY U TeriooOMeHa

10

Pazgen 4. Ananmu3 u
06paboTKa pe3y/ETaToB
pacueta B cpefie

TIOCTIIPOI]eCCOPOB.
pon p TOKa

Buisyanusanys CTpYKTYp TeUeHHs U BbIUMCIeHUe UHTerpa/IbHbIX
XapakTepuCTUK. IlocTpoeHue KapTUH pacripe/iesieHus
TIapaMeTpoB Ha 'PaHUIIaX PacyeTHOW 00/1aCTH U CEKYILIX

TIOBEPXHOCTSIX, BEKTOPHBIX T10JIeH, U30TI0BEPXHOCTEH, TMHUM

10

Paszpen 5. OcHOBBI
UHCJIEHHOTO
MO/le/IMpPOBaHUs B 3afiayax

MeToz, KOHTPO/ILHOTO 00beMa. [IMCKpeTHh3alyisl ypaBHeHHH,
OIMCBIBAIOIINX TeYEeHHS )XUIKOCTH U Ta3a. AJITOPUTM pelleHust
yPaBHEHHI Ta30BOM JUHAMHUKHU YMCIIeHHBIMUA MeToZaMu. Pazbop
TUTIOBBIX 3a/au.

6

11
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TU/IPOTa30iMHAMUKH U

TeryioMaccoobmeHa.
Bcero 3a 5 cemecTp 51
3.3. CamocrosiTennbHas padora crygenrta (CPC)
Ne Homep 1 HauMeHoOBaHHe pa3jeia JUCHUILUIMHBI Copep)xaHue yueOGHOro 3aiaHust Otmew,
n/m P pasjeJia jucn Aep y ! 4acoB
N3yueHue guaakTUUe CKUX eAUHUL]
1 |Pa3pen 1. CoBpemeHHbie CAD — cHUCTEMBI. ZIlaHHOTO pa3jena. BreimosHeHue 10
pacueTHOM pabOTHI.
Pasgen 2. TTocTpoeHne BBIYMCIATENBHBIX CETOK B V3yuerne /iiaKTHIeCKIX e/ k|
2 IlaHHOrO pa3jena. BreinosHeHue 10
cpefle CETOYHBIX FeHepaTOpOB. o
pacueTHOM pabOTHI.
Pasgen 3. TTocTanOBKa 3a/jauu BEIYMCIATETBHOTO V3yuerne /iiiaKTHIeCKIX e/
3 ZIlaHHOTO pa3jena. BeimosHeHye 10
MO/le/TUPOBaHMUSI. o
pacueTHOM paboThI.
Paszen 4. AHanmu3 ¥ 06paboTKa pe3ynbpTaToB VIzyueHHe JUAAKTHIeCKIX eMHULY
4 IlaHHOTO pa3jena. BreimosHeHre 10
pacueTa B Cpe/ie ITOCTIIPOLeCCOPOB. o
pacueTHOM pabOTHI.
Pa3nen 5. OCHOBBI UKMC/IEHHOTO MO/Ie/IMPOBaHUs B (MI3yueHre AUJaKTUYeCKUX eJUHUL]
5 [3aauax rugpora3oJuHaMUKU U JIaHHOTO pasfiesia. BrinonHeHue 17
TerioMaccoobmMeHa. pacueTHOM pabOThI.
Bcero 3a 5 cemectp 57
4. ®OPMbI KOHTPOJISI OCBOEHUSA TNCLHUIIVIMHBI
CEMECTP HEJAEJ/IN CEMECTPA
1(2(3|4 5 6 |7|8 9 10 |11 |12(13 |14 15 16 17
5 P.oru. | AP P.otu. | IP Otuer | P | gud. 3au.

An

YcnoBHbIe 0003HAYEHUS:

P — nuarHocTHueckasi paboTa;

P. oTu. — paszen oTueTa;

OTueT — OTUeT;

mud. 3au. — quddepeHIMPOBaHHbBIN 3aUeT.

Tekyluidi KOHTPO/Ib YCIIeBAaeMOCTH CTY/JEHTOB MPOBOJUTCS B IMCKPETHBIE BDEMEHHbIE NHTEPBAJIbI B
cnemyronux dhopMax:

arHocThuecKas: pabora;

pa3jes OTyeTa;
OTYeT.

an

IIpomMesKyTouHasi arTecTanusi IIPOBOAUTCS B opMax:

¢depeHLIIPOBaHHBIH 3aUeT.

37479




5. YYEBHO-METOJIMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

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

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

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

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

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

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

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

1. https://e.lanbook.com — 3BC JlaHb;

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

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

CoBpeMeHHbIe TPoQecCHOHaNbHBIE 0a3bl JAaHHBIX:

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

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

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

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

5.5. TIporpamMMHOe obecrieueHue:;

1. Ansys Multiphysics 2019 Teaching Advanced;
2. KOMITAC-3D V21.

5.6. ndopmalioHHbIe TEXHOIOTHUH:

B3anmogeiicTBre ¢ obyuarouumucs nocpegcresom SMOC Moodle BI'TY «k BOEHMEX» um. [.®. YctuHOBa.



6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. IlpakTHYecKue 3aHATHUA:

1. TIpoexTop;

2. lHTepakTHBHas [0CKa;

3. Ansys Multiphysics 2019 Teaching Advanced;
4. KOMITAC-3D V21.

6.2. IIpouee:

1. pabouee MecTo TperofiaBare/isi, OCHaIlleHHOe KOMITBIOTEPOM C JJOCTYTIOM B VIHTEepHeT;
2. paboume MecTa CTy/IeHTOB, OCHAIL|eHHbIe KOMITbIOTepaMH C OCTYIIOM B VIHTepHeT, rpe/iHa3HaueHHbIe
Ju1s1 paboThI B 37IeKTPOHHOM 00pa3oBaTe/IbHOU cpefie.



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

AnHoTanusa paboueii nporpaMMsl

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

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
ITK*-3.4 CriocobeH MPOBOJUTH MCC/Ie0BAaHUS B 00/1aCTH I'MPOra3oJiHAMHUeCKHX MPOLIECCOB U TPOLIECCOB
TeryioobMeHa C  UCMO/b30BaHMEM  COBPEMEHHBIX  MH(OPMAIMOHHBIX  TEXHOJOTHH, TOTOBHOCTh K
rpohe CCHOHALHOM KCTUTyaTallii COBPEMEHHBIX CPE/ICTB BBIUMC/TUTETHFHOTO MO/Ie/TUPOBaHMUS;
[TK-3.2 CriocobeH pa3pabatbiBath (U3NUecKWe W MareMaThyeckKhe MOJe/Nd COBOKYITHOCTH TIPOLIeCCOB
TUpPOra3oAvHaMUKHY U TerjioMaccoobMeHa.

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.

HaumeHoBaHue padoThI Pexomenjiyemas 1uTeparypa prm:{?éKOCTb’
Pa3gen 1. CoBpemennbie CAD — cucremsl.
ﬁggﬁﬁfﬁi’g?g;ﬁ;ﬁ;ﬁx B. A. Bpysika, B. I. ®okuH, . B. Kypaesa. . IHi>xeHepHbI
o anamm3 B ANSY'S Workbench: Camapa: 131-Bo CamI' TV, 2013 10

BrimonHeHre pacueTHOU )
paboThI.

Wroro no pasgeny 1 10

Pa3pen 2. ITocTpoeHne BIUYMC/INTEIbHBIX CETOK B CpPe/ie CETOUHBIX FreHepaTopoB.
gxszfaﬁigigﬁzzgix A. K. JTrobumos, JI. B. [1Tabaposa. . MeTojp! NoCTpoeHus
BRIIO/HEHME PACIeTHOM ) pacuéTHbIx ceTok B rakete ANSYS ICEM CFD: Huwxuuii 10
Hogropoa: N3a-so HHI'Y, 2011 (1-3)

paboThI.

Wroro no pasgeny 2 10

Paspen 3. IlocraHoBKa 3a/ja4¥l BBIYUC/IMTE/IBLHOr0 MO/e/THPOBaHUS.

N3yuenne aujakTuueCcKux
eZIUHUL] JAHHOTO pa3zera. H. H. ®énopoga, C. A. Banbrep, M. H. [lanunos. . OCHOBBI 10
BrirosiHeHHe pacyeTHOM pabotel B ANSYS 17: M.: IMK Ilpecc, 2017 (1)
paboTEhI.

Wrtoro no pa3geny 3 10

Paspen 4. AHau3 ¥ 00paboTKa pe3y/IbTaTOB pacyera B Cpe/ie MOCTIPOLeCCOPOB.

N3yuenne aupakTiue CKUX O. B. Barypun, H. B. barypun, B. H. Marsees. . Pacuét
e/IMHUL] JAHHOTO paszerna. TeueHUH )KUJKOCTH U ra3a C IIOMOL[bI0 YHUBEPCaIbHOI0 10
BrimonHeHue pacueTHOM niporpaMMHoro komiuiekca FLUENT: Camapa: U3g-so CTAY,
paboThI. 2009 (1-3)

Wrtoro no paspeny 4 10
Pa3gen 5. OCHOBBI UHC/IEHHOT0 MOAE/TMPOBAaHUs B 33/|Ja4axX rHAPOra3oJUHaMUKH U Ter/IoMaccoooMeHa.
ﬁgggﬁfﬁig%gﬁ;ﬁiﬁx M. C. fIkoBuyK. . Belunc/mreibHble TeXHOIOTUN peLIeHUs

o 3a/]au MeXaHUKH >XUAKOCTH U Taza: CI16.bI'TY "BOEHMEX" 17
BrimonHeHre pacueTHOU
uM. []. @. YctuHoBa, 2013 (1)

paboThL

Wroro no pasgeny 5 17

11
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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

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

OTtuet

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

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

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

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

O11eHKH "Y/IOB/IETBOPUTE/IBHO" 3aC/Ty>KUBAET CTYEHT, 00HAPY>KUBIIMIH 3HAaHUSI OCHOBHOTO yueOHOro
MaTepuasia B 00bemMe, HeOOX0UMOM JI/Is1 a/bHekield yueObl U npeCTosieli paboThl 0 CreLyUaabHOCTH,
CIIPABJISIFOLLMICS C BBITOJIHEHUEM 3a/JaHuH, TpeyCMOTPEHHBIX IPOrPaMMOM, 3HAKOMBIN C OCHOBHOM
JIUTepaTypoy, peKOMeH/J0BaHHOW nporpaMMoil. Kak rmpaBuiio, orjeHKa "y/I0B/IeTBOPUTENBHO" BBICTABISAeTCS
CTyJeHTaM, JOMyCTUBLINM IIOTPELIHOCTH B OTBETe Ha 3K3aMeHe U IIPY BBIITOJHEHUH 3K3aMeHallOHHBIX
3aflaHui, HO 00mazaroM HeoOXOAUMBIMU 3HAHMSIMU IJIs1 UX yCTPaHEeHHsI 110/, PYKOBOJCTBOM TIperioJaBaTerisl.
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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
IuddepeHIMPOBaHHBIN 3a4eT BBICTAB/ISIETCS 110 Pe3y/IbTaTaM 3alluThl OTUeTa

13



[MacriopT doHa OLIEHOUHBIX CPeJICTB

AynuTopHBIe <
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3 | 5 |Pasgen 1. Coppemennbie CAD —cucremsr. | 20 | 10 | 10 | 10 | 20 | 20 E;‘iﬂeig
3 5 Paspges 2. ITocTpoeHne BbIYMC/INTEIbHBIX 20 10 10 10 20 | 20 Paszpnen
CeTOK B Cpe/ie CeTOUHBIX TeHePaTopPoB. oTyeTa
3 5 Pa3pen 3. IlocTraHoBKa 3ajauu 20 10 10 10 20 | 20 Pasnen
BBIYHC/IATETBHOT0 MO/Ie/TUPOBAHHUS. oTyeTa
Pazgen 4. AHanu3 U o0padoTKa
3 5 |pe3y/nbTaToB pacuera B cpeje 20 10 10 10 20 | 20 | Ortuert
MOCTIPOLECCOPOB.
Pazpnen 5. OCHOBBI YHC/I€HHOTO
3 5 |mogenupoBaHusA B 3afiauax 28 11 11 17 20 | 20 | Ortuetr
THAPOra30JUHAMHUKHU U TeI/ioMaccoooMeHa.
Bcero 3a 5 cemectp 108 | 51 51 57 | 100 | 100
Bcero no aucuminHe 108 | 51 51 57 | 100 | 100
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OneHounble MaTepuasl no jucuumiudie MOJE/ITMPOBAHUE C IIPUMEHEHUEM
CAD/CAM/CAE-CUCTEM

ITK*-3.4 - CnocobeH npogodumb ucc/i1ed0eaxus @ 00acmu 2udpo2a3o0uHamu4ecKux npoyeccoe u

npoyeccose mens1006MeHa ¢ Ucno/1b308aHuUeM COBPEMEHHDbIX UH(I)OPMGI{UOHHMX mexuonoeuﬁ, 20mMmoO6HOCMb K
npod)eccuouaﬂbnoﬁ IKCn/iyamayuu CO8pemMeHHbIX cpebcme 8éblyuc/aAumes/ibHO20 Moae/lupoeauuﬂ

Ne 1 TIpouwTaiiTe TEKCT M 3alUILNTe pa3BePHYThI 000CHOBAHHBIN OTBET

OrmuiunTe, KaKvie TUTbI TPAHUYHBIX YCIOBUH CrIeflyeT 3afiaBaTh MPH MOCTAHOBKeE 3a/iaui 00TeKaH!s
Kpbl/1a TIOTOKOM BO34yXa B Ansys

Ne 2 TIpouMTaiiTe TEKCT ¥ YCTAaHOBUTE COOTBETCTBHE
YCTaHOBUTE COOTBETCTBHE MOJIe/Iel TypOyJIeHTHOCTH U UX OMUCAHUS

1 k-epsilon

2 k-omega

3SST

4 Reynolds Stress Model

a IByXTapaMeTpruieckast MOZIe/b, UCIIO/b3YEeTCs [7Is pacueTa CBOOOAHBIX TEUEHUN U CTPYH
b AByXTIapamMeTpuuecKasi MOZie/b, OTIUCHIBAeT IPUCTEHOYHbBIE TeUeHUs

C KOM6I/IHI/IpOBaHHaH MO/ie/ib, OCHOBAaHHAA Had MCII0/Ib30BAHWHU PA3/IMYHBIX MO,[LE]IQI\/‘I B IMPUCTEHOYHBIX
obmacTax Ha yAa/ieHUU OT CTEHKHU

d YHHBEpCA/IbHasA ieCTUlldpaMeTpruueCKas Mo eib
€ YHUBepCaJ/ibHasd OJHOIlapaMeTpruieCKasd MO e/Ib

f yHuBepcanpHasi iByxnapaMeTpudeckasi Moziesib
Ne 3 TlpouuTaiiTe TEKCT U YCTaHOBUTE N0OC/Ie[0BaTeIbHOCTh
Onuiure Nocses0BaTebHOCTb JJeMCTBUM IIPY [T0OCTaHOBKeE 33/jauM B T1aKeTe IPUK/IaHbIX IPOrPaMM.

1 ITocTpoeHMe reoMeTpUUeCKON MOZEIH

2 TTocTpoeHue CeTOUHOM MOZe/TH, BBIOOP JIMHUI TPaHMUL] pacueTHOM 00/1acTH, Ha3HAUeHHe UM UMEH /1St
MOC/IeAIYIOIero 3alaHusl TPAaHUYHBIX yCI0BUN

3 3afaHye rpaHUYHBIX YCIOBUM

4 BbIOOP OCHOBHBIX /IOMYIIIEHHUH W 3aMbIKAIOI[UX COOTHOILIEHUH, MO/Ie/Iel Cpe[], YUC/IEHHOTO MeTOoAa
5 VHuimanu3anus

6 IIpoBeseHye BLIYKMCIEHNH, UTEPAL[MOHHOE pellieHre 3aaunt

7 TlocTnporieccuHr, 00paboTKa pe3y/bTaToB, TOCTPOeHre rpadUKOB U TI0jiel TTapaMeTpOB, BEIUHC/IEHHE
VMHTEePBa/IbHBIX XapaKTePUCTUK, COXPaHeHUe UMC/IOBBIX 3HAUeHU!

Ne 4 TlpouMTaiiTe TEKCT U yCTaHOBUTE TOC/e[0BaTeIbHOCTD
OrnuiumTe 3Tanbl IOCTAHOBKHU 3a/ja4y 00TeKaH!sl Kpbl/ia [IOTOKOM BO3/lyXa B Ansys

1. Co3paHue reoMeTpru4eCcKo MoJiesid Kpbljla Ha OCHOBE 3a/laHHBIX XapaKTepUCTHK — MPO(pUIs Kpblia,
ero pa3maxa U (opMbI B IJIaHe

2. Co3pgaHuie BOKPYT Kpbljla BHEIIIHEeH TeOMeTPUH — pacyeTHOU 00/1acTH, 000CHOBaHHe reoMeTpHueCKUX
pa3MepoB pacueTHOM 00/1aCTH U PacCTOSHUS OT TPAHUL] paCUeTHOW 00/1aCTH 10 Kpbl/ia B 3aBUCUMOCTH

OT TIpeAroJ/idraeMbIX DEXXHUMOB obOTekaHus (,E[O— WJI1 CBEPX3BYKOBO€ Te‘—IEHI/Ie)

3. O6o3HauyeHMe rpaHuL]
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Ne 5

Ne 6

Ne 7

Ne 8

4. TlocTpoeHHe CeTOUHOU MOJe/IH C yUETOM HeoOXOAMMOCTH pa3pelleHHs] TOTPAaHUYHbIX CITOEB,
YAapHO-BOJIHOBBIX CTPYKTYD, BUXPEBBIX 30H

5. Buibop peliiaresnisi v ero HACTPOWKHU (THTI COMIBepa, YMC/IeHHAsl CXeMa, TIOPOTOBbIe 3HAYEHUST HEBSI30K,
OTC/Ie)KMBaeMble IapaMeTphl)

6. Ob6ocHOBaHWe NMPUHUMAEMBIX AOMYIIeHUH (MO/e/b CPeZibl, YUET BI3KOCTH, YUET Teroo0MeHa
MeXXy TeJIOM U CpeJ[0if)

7. 3agaHue rpaHUYHBIX YCJIOBUH - BEIOOP THIIOB 33/laBaeMbIX YCJIOBWI 1 OTpe/ie/ieHre TlapaMeTPOB Ha
rpaHMLiax

8. I/IHI/IL[I/IEUII/IBHLII/IH — 3d/iaH e Ha4dd/IbHOI'O pacripeie/ieHrs rapaMeTpoOB B pacquHoﬁ obmactu

9. O6paboTKa MoyueHHbIX Pe3y/IbTaToB — IOCTPOEHH e T10JIell pacripe/ie/ieHusi TapaMeTpoB U rpavKoB
pacnpe/iesieH!st TapaMeTpPOB, TIO/TyueHe 3HaUeHUH CUT 1 MOMEHTOB, JeCTBYIOLUX Ha KPbUIO

HquHTaﬁTe TeKCT, BBI6epI/ITe HpaBH]’[bHBIﬁ OTBET U 3allMIINTe apryMeHTEI, O6OCHOBBIBaI-OLL[I/Ie BbI60p
OTBeTa

Uro Takoe yucio Kypanra?

1 Kputepuii, oripe/ie/IsFOIM XapaKTepPHBINA pa3Mep 3ajjauu

2 Kpurepwii, onpezienisitoiiyii mogpoOHOCTE FreOMeTpUIeCKOi MOJesTH
3 Kputepuii yCTOMUMBOCTHU SIBHOM 3a7jauu

4 Kputepuii, oripe/ie/ISIFOIINi CKOPOCTh PellieHust

HPOQHTaﬁTe TeKCT, BbIGepI/ITe HpaBHJ’[LHLIﬁ OTBET U 3allMIINTE apryMeHThI, O6OCHOBLIBa}0LL[I/Ie BLI60p
OoTBeTa

CranzapTHas nHALIManM3aus Bo Fluent mosBossiet

1 TTo3BoIsSIET CAaMOCTOATEILHO 3a/laTh Hada/ibHbIe TTapaMeTPhl Ha Pa3HbIX yUacTKax pacueTHOM 06acTu.
2 YUuTBIBaTh C’KUMaeMOCTb CpeJibl

3 YuuThIBaTh MPOLIECCHI TETJIONPOBOAHOCTH

4 ABTOMaTUUeCKH pacrpe/ie/sieT Haua/lbHble TTapaMeTphl 10 PACUETHOM 06/1aCTH UCXOAS U3 TPaHUUHBIX
yCI0BUM

5 I/ICHOHLBYET B KaUe€CTBE€ Ha4Ya/IbHOI'O pacripefe/ieHrs IapaMeTPOB HEBA3KOE peIlIeHue 3a/1dUn

[TpouwnTaiiTe TEKCT, BEIOEPHUTE MPABU/BHBINA OTBET UM 3alMIIINTE apryMEeHThI, 000 CHOBBIBAOII[HEe BLIOOD
oTBeTa

Hess3ka - 310

1 Bpewms pelienus 3afauu

2 Bpems ofiHOM UTepaluu

3 Ourmbka (MorpeirHoCTs) BEIYUCTeHUH

4 Pa3HuLja MeXJy paC4éTHbIMU CETKaMU
ITpounTaiiTe TEKCT U 3alUIINTE Pa3BEPHYThI 000CHOBAHHBIN OTBET

Onuimmre, Kakve TUIbI TPAHUYHBIX YC/IOBUM C/ielyeT 3a/laBaTh MPU MTOCTAaHOBKe 3a/lauM UCTeueHus ra3a
u3 conia JlaBans B Ansys

HquHTaﬁTE TeKCT U YCTAaHOBHUTE COOTBETCTBUE

OHI/ILHI/ITe, KaKure rpaHUYHbIe YC/I0BUA C/1eJyeT 3d/1daBaTh MMPU ITOCTaHOBKE 3aJd4l B Ansys Ha pa3HbIX
TUIAaX 'PaHUL]

1 YCQI10BHS HETTPOTEKAHWSA Y TIPU/IUTIAHWA TIOTOKA

2 CTIyTHBIN TIOTOK
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3 nepenaz JaBieHUN

4 CcKOpOCTb MOTOKa

a wall.

b pressure-far-field

c pressure-inlet u pressure-outlet

d velocity-inlet u outlet-vent

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

f interface

Ne 10 TTpouuTaiiTe TEKCT, BBIOEPUTE MPABUILHBIE OTBETHI M 3aMMIIIMTE apPTyMEHThI, 000 CHOBBIBAIOII[HE BLIOOD
OTBETOB

Kaxkue 13 riepeuncIeHHbIX TUIIOB TPAHUYHBIX YCIOBHI MOXKHO 3a/iaTh Ha BXOJHOM IPaHMIIe paCUeTHOI
obnactu?

1 Velocity Inlet

2 Pressure Inlet

3 Mass Flow Inlet

4 Pressure Outlet

5 Pressure Far-Field
6 Outflow

7 Inlet Vent

8 Outlet Vent

9 Degassing
Ne 11 TpouunTaiiTe TEKCT, BbIOEpHTE MPaBI/IbHBIE OTBETHI M 3alIMIINTe apryMeHTbI, 000 CHOBBIBAOLIHe BEIOOD
OTBETOB

Kakue 13 1iepeurc/ieHHbIX TUITOB IPAHUUHBIX YCJIOBHMI MOKHO 3a/1aTh Ha BBIXOJHOW TPAaHMULIE PAaCUeTHOM
obnactu?

1 Velocity Inlet

2 Pressure Inlet

3 Mass Flow Inlet

4 Pressure Outlet

5 Pressure Far-Field
6 Outflow

7 Inlet Vent

8 Outlet Vent

9 Degassing
Ne 12 TIpouwuTaliTe TEKCT, BbIOEpUTE MPABU/ILHBIE OTBETHI U 3aITUIIIUTE ApTYMEHThI, 000CHOBBIBAIOIIINE BEIOOD
OTBETOB

Tepmuuecky COBepILIeHHBIN ra3, ONMChIBAEMbIN MOJe/bI0 TeKydeil cpezbl "ideal gas" B Ansys
MOJYMHSETCS] ypaBHEHUSM ...

1 TepMmuueckoMy ypaBHeHHIO COCTOsTHUSI MeH ieneeBa - KianeiipoHa
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2 KaJopuueckoMy ypaBHeHMIO COCTOsHMA U =c_ v T
3 ypaBHeHuto BaH-ziep-Baanbca

4 ypaBHeHuro Pegynxa — KBoHra

5 KasopuueckoMy ypaBHeHUIO coctosiHusA U = ¢ T

6 TepMHUecKOMy ypaBHeHHIO cocTosiHuUs \rho=const

ITIK-3.2 - CnocoGeH pa3pabambieams ¢puzuyeckue u mamemamuyeckue Mooe/au CO80KYNHOCMU npoyeccos
2udp0o2a300UHAMUKU U Men/j10omMaccooomeHa

Ne 1l

Ne 2

Ne 3

Ne 4

[IpounTaiiTe TEKCT U yCTaHOBUTE TOC/eJ0BaTeTbHOCTD
OnuimmrTe 3Tarbl TOCTAaHOBKY 3aJjauy 00TeKaHUs Kpbljla MOTOKOM BO3/lyXa B ANSys

1. Co3paHue reoMeTpruuecKo MoJiesid Kpbljla Ha OCHOBE 3a/laHHbIX XapaKTepUCTUK — PO Kpblia,
ero pa3maxa 1 (opMbI B IJIaHe

2. Co3pmaHue BOKPYT Kpbljla BHEIIIHEH reOMeTPHH — PacueTHOM 06/1acTi, 060CHOBaHUE TeOMETPUUECKUX
pa3MepoB pacueTHOM 00/1aCTH U PaCcCTOSHUS OT TPAHUL] paCUeTHOW 06/1aCTH 10 Kpbl/a B 3aBUCUMOCTH
OT Mpe/rio/iaraeMbIX PeXKUMOB 00TeKaHuUs (0- WK CBEPX3BYKOBOE TeUeHHe)

3. O6o3HaueHHe IpaHHUL]

4. TlocTpoeHHWe CETOYHOU MOZIEU C YUETOM HeoOXOAMMOCTH pa3pellieHus IIOTPaHUYHbBIX CJIOEB,
VApHO-BOTHOBBIX CTPYKTYP, BUXPEBbIX 30H

5. BbIOOp pellaTe/ist ¥ €ro HaCTPOWKHM (THIT CO/IBEpA, YMC/IEHHAst CXeMa, TIOPOTOBbIe 3HAUEHHST HEBSI30K,
OTC/Ie)KMBaeMble IapaMeTphl)

6. Ob6ocHOBaHWe NMPUHUMAEMBIX AOMYIeHUH (MO/e/Tb CPeZibl, YUET BI3KOCTH, YUET TeriooOMeHa
MeXXy TeJIOM U CpeJi0if)

7. 3afiaHue rpaHUYHBIX YC/IOBUH - BRIOOD TUIIOB 33/laBaeMbIX YCJIOBUH U OTpe/ie/ieHre TTapaMeTPOB Ha
rpaHULIax

8. Vnnmanu3anus — 3aJjaHie HaualbHOTO pacripe/ie/ieH st TapaMeTpoB B PacyeTHOH 06/1acTu

9. O6paboTKa MoTyueHHBIX Pe3yJIETaTOB — IMOCTPOEHKE T0JIel pacTipe/iesieHust TTapaMeTpoB U rpaduKoB
pacripe/ie/ieHusi TapaMeTpOB, TI0OyUeHne 3HaUeH!  CUT U MOMEHTOB, [IeHCTBYIOIUX Ha KPbLIO

HpoanaﬁTe TeKCT, BbIGepI/ITe MpaBUJ/IbHBIE OTBETHI U 3alTUIIINUTE apTYMEHTHI, 060CHOB]>IBEIIOLL[I/I€ BbI60p
OTBETOB

Kakue BelMUMHbBI OTIpe/IeNIAI0T 3HaueHue Ko3huriueHTa TypOy/IeHTHOM BA3KOCTH?
1 ckOpOCTb TeueHus

2 crerieHb TypOy/eHTHOCTH

3 urcsio PeitHosb/ca

4 TeMrieparypa

5 maBneHue

ITpouunTaiiTe TEKCT U 3alUIINTE Pa3BePHYThI 000CHOBAHHBINM OTBET
B uém cocTouT BamMaauus MoJesn?

ITpounTaiiTe TEKCT U 3aMUIIKTe Pa3BePHYThIM 000CHOBAaHHKIN OTBET
B uém cocrout BepuduKaiys Mojenn?

IIpouuTaiiTe TEKCT ¥ YCTAHOBUTE COOTBETCTBHE

HepechnHTe, M0 KaKWM KPpUTEPHSAM I1pU IMPpOBeAEeHUN a3PDOJHMHaMHNY€CKHNX SKCIIEPUMEHTOB
obecreunBaioT HO,[[O6H€ npuBeJeHHbIE BEJTUYUHBI:

1 Yucso PeitHosb/ca
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Ne 6

Ne 7

2 Uucno ®pyga
3 Yucno Maxa

4 Yucno Crpyxans

a nofobue 1o CUIam TPeHust

b nozo6ue Mo MaccoBbIM CuaM (CH/IA TSHKECTH)
€ noz00ue 10 CUaMm JIaBjieHust

d mopo6ue ro BpemMeHH rpotiecca

e 1o/j00ue 10 TEerIOBbIM MTOTOKaM

f mogobue Mo CKOPOCTH ABMKEHUS
ITpounTaiiTe TEKCT U YCTAHOBUTE COOTBETCTBHE

IIpu MareMaTHyeCKOM U KOMITBIOTEDHOM MO/Ie/IMPOBaHUU MCTIONB3YIOT IIIMPOKUM KPYT TTOHSTHH,
OTIpe/Ie/ISTFONUX MPABUIBHOCTE BBIOOpA MO/ie/Ti. OTHUIIATE STU TIOHATHS:

1 a/1leKBaTHOCTh
2 Baljauus

3 BepHbHUKaIIUs
4 CXOAUMOCTh

a CBOMCTBO MO/Ie/Id 00eCreurBaTh COOTBETCTBUE MOJIETTUPYEMOMY U3/Ie/HI0 (TIPOLIeCCY W SBIEHHIO)
110 000CHOBaHHOMY T1€PeYHI0 XapaKTePUCTUK

b Tpoiecc orpeaesieHus CTeIIeHHW TOro, HaCKOJIBKO MOZeJ/Ib ABJIA€TCA TOUYHBbIM ITpeACTaB/I€eHUeEM
peaslbHOT'O MHKpa C TOYKH 3peHUs IIpe/iriojiaraéMoro UCriojib30BaHus MO e/Tn

C TIpoLiecC orpeesieHusi COOTBETCTBHUSI KOMITBEOTEPHOMN MO/Iei Wy TIPOTrPaMMbl MaTeMaThue CKOi
MO/eJTH, TIOATBepXK/IeHre KOPPEeKTHOCTH PellleHsl ypaBHeHH MaTeMaTHieCKOW MOZesT!

d cnocobHOCTE MeTO/ad IIPUBOAUTE K TOUHOMY DELIEHWIO 3d KOHeUHOe YKMCJ/IO 11aroB

e pa3zen qU(POBLIX, MHTEJIEKTYaIbHBIX TEXHO/IOTHM, CBSI3aHHBIX C U3yYeHHeM aKTUBHOCTH MO3Ta,
BOCIIPUSATHEM W paclo3HaBaHUEM CHUTHA/IOB, UCC/IeJ0BaHUEM U MO/ie/TUPOBaHeM MeXaHH3MOB
TIPUHSTHUS peLleHni

f cucTema B3aMMOCBSI3aHHBIX BHIUMC/TUTE/BHBIX YCTPOMCTB, KOTOPbIE MOTYT COOMpATh U Tiepe/jaBaTh
JlaHHbIe TI0 OeCcrpOBOAHOM ceTu Oe3 yuacTHst yenoBeKa

g TIpeZiCTaB/IeHNe MaTeMaTH4eCKOM Moziesii B popMe aropuTMa, KOTOPBI MOXKeT ObITh peasi30BaH B
BH/le KOMITbIOTEPHOM MPOrpaMMbl

[TpounTaiiTe TEKCT, BEIOEpHUTE MPABU/IBLHBINA OTBET M 3alUIINTE apryMeHThbI, 000 CHOBBIBAOIL[Me BEIOOD
oTBeTa

OTHoIllIeHHe CKODOCTH IOTOKa B I,1:[(:1HHOI‘/’I TOUKEe K MAaKCHUMa/IbHOM TeOPETquCKOﬁ CKOPOCTHU UCTEYEHHSA
(CKOpOCTI/I HCTeueHusd B BaKyyM) HAa3bIBAIOT ...

1 yucmo Maxa

2 yrcao Kpokko

3 uncio Hyccenbra
4 yucno PeliHonbca

5 uncno Kuyzgcena
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Ne 8

Ne 9

I[TpouuTaiiTe TeKCT, BbIOEpUTE TIPABUIBHBIN OTBET U 3alTUILINTE apryMeHThl, 000CHOBBIBAIOIIVE BEIOOD
OTBeTa

Kaxkoti 6e3pa3MepHbIii KpUTEPHI OTpe/ie/sieT COOTHOIIEHUE MEXXY HHTEHCUBHOCTBIO TeryioobMeHa 3a
CUéT KOHBEKIUM ¥ UHTEHCHBHOCTBIO TeTyiooOMeHa 3a CUET TeryIONPOBOJHOCTH?

1 yncino Maxa

2 yncio Kpokko

3 uncio Hyccenbra
4 yncno PetiHonbaca

5 uncso Knygcena

HpOQHTaﬁTe TeKCT, B])I6epI/ITe MpaBUJ/IbHbIE OTBETHI U 3alTUIIINTE apTYMEHTHI, O6OCHOBLIBaIOLL]I/Ie Bb160p
OTBETOB

Kakue KpUTEepHu HO,Z[O6I/IH CUUTAKOT OCHOBHBIMU B a3POJHWHaAMHUKeE JIETATE/IbHOT'O arllfiapdTad IIpyr
TpOBEAEHNHA CI)I/IBI/I‘—IECKI/IX SKCIIEPUMEHTOB B a3POAWMHAMUYUECKUX pr6ax?

1 Yucmo Maxa

2 Yucno PeitHombzca
3 Yucso Kpokko

4 Yucno dpyna

5 Ywucno Crokca

6 Yucno Hyccenbra

Ne 10 TTpouuTaiiTe TEKCT, BEIOEPUTE MPABUIbHBIE OTBETHI M 3aMMIIINTE apPTYMEHThI, 000CHOBBIBAIOII[HE BLIOOD

OTBETOB
I'paHUUHBIE YC/IOBUS BTOPOTO PO/Ia, KOT/IA Ha IPAaHUIIAX paCueTHOH 00/1acTy 3a/Iat0T 3HAUEHMUSI

TIpoM3BoAHON AuddepeHIMpyeMol GyHKIIMY B HallpaBAeHUH eJUHUYHON HOpMasiv K rpaHuie \(
\frac{\partial U}{\partial n}=f\left(x\right) \), rme \( x \in\Omega \), Ha3bIBaIOT KpaeBoM 3a/jauel ...
1 Hepuxie

2 PoGeHa

3 HrloToHa

4 ¢oH HelimaHa

Ne 11 IlpouMTaiiTe TEKCT U YCTAaHOBUTE IOC/IE0BATeIbHOCTD

OmnuiuTe 3Tarkbl I0OCTaHOBKU 3a[la4yyd TeueHHusd r'a3a B COIljIe JlaBansa B ADSYS

1. Co3paHue reoMeTprUUeCKOil MOZJeJTH COTJIa Ha OCHOBE 33/laHHbIX CBeZleHUH — MPO(QUIMPOBaHHOE WIIN
KOHHUYeCKOe COINJIO, IVIOCKOe WA 0CeCUMMeTPUYHOe

2. JlomonHeHue pacyeTHOM 00/1acT 06BEMOM 3a CPe30M COTIIa JiIsl UCCIIeJOBAaHUS CTPYKTYPbI
HCTeKarlllel CTpyu

3. O6o3HaueHue rpaHuI]

4. TlocTpoeHHe CETOYHOM MOAEU C YUETOM HeoOXOAMMOCTH pa3pelleHys IOTPaHNUYHBIX CJIOEB,
YA,apHO-BOTHOBBIX CTPYKTYP

5. BrIOop periatesnsi ¥ ero HaCTPOMKH (THIT CO/IBEPA, YMC/IeHHAs CXeMa, TIOPOTOBbIe 3HauUeHHs HEBSI30K,
OTCJ/Ie’KUBaeMble IapaMeTphl)

6. ObocHOBaHME MPUHUMAEMBIX AOMYIIEeHHH (MO/Ie/b CPeAIbI, YUET BA3KOCTH, YUET TerioobMeHa
MeXXy TeJIOM U CpeJjoi)
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7. 3ajjaHre TPAaHUYHBIX YCIOBHH - BEIOOD THIIOB 3a/jaBaeMbIX YCIOBHUI U OTpe/ie/ieHre TlapaMeTpoB Ha
rpaHMLiax

8. MlHu1manu3aius — 3a/jJaHye HauaJibHOTO pacrpe/ie/ieHus TTapaMeTPOB B PacueTHOU 061acTh

9. ObpaboTKa MoTy4YeHHbIX pe3y/IbTaToB — IOCTPOEHHE T0JIel pacrpeiesieHus [TapaMeTpoB U rpadMKoB
pacripeiesieHHs1 TapaMeTpoB

Ne 12 TIpounTaiiTe TeKCT, BbIOEpHTE MPaBI/IbHBIN OTBET ¥ 3allMIINTe apryMeHTbI, 000CHOBBIBAOLIHE BEIOOD
oTBeTa

OTHoIIIeHHe CKOPOCTH TTOTOKA B IaHHOM TOUKe K MeCTHOM CKOPOCTH 3ByKa Ha3bIBAIOT ...
1 yncno Maxa

2 ynco Kpokko

3 uncio Hyccenbra

4 yuncno PetiHonbaca

5 uncso Knygcena
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