MUWHOFBPHAYKU POCCUU
(deaepanbHoe rocyfapcTBeHHoe OI0PKeTHOe 00pa3oBaTe/IbHOE YUpPe)K/ieHHe BBICIIero 00pa3oBaHus
«BanTuiickuii rocyfapcrBeHHbIi TexHnyeckul yausepcuter «BOEHMEX» um. I.®. YcTuHoBa»
(BI'TY «BOEHMEX» um. JI.®. YcTHHOBA)

YTBEPXIARO
[HexaH ¢dakynbTeTa

JleBrxuH A.A.
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PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
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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)

24.05.02 ITpoekTHpOBaHUe aBUALIMOHHLIX U PaKeTHBIX /BUraTe/iei
roz Habopa rpymmnsr: 2026

IIporpamMmmMmy cocTaBuiI:

Kadenpa A8 IBUTATEJIN 1 DHEPTOYCTAHOBKU JIETATEJIBHBIX
ATITTIAPATOB
[MobenstHckuit AHTOH BUKTOpOBUY, CTApLLIMiA TIperiofiaBaresib

[TporpaMma paccMOTpeHa
Ha 3ace/laHuy Kadeapbl-pa3paboTurka
paboueti nporpamMmel A8 IBUTATE/IU U SHEPT' OY CTAHOBKWU JIETATEJ/IBHBIX AITITAPATOB

3aBenyromuii kadenpoii CaBapoBckuii A.A., K.T.H.

[Tporpamma paccMOTpeHa
Ha 3ace/JaHUM BhIMyCKaroIiei Kadeapbl

A8 IBUT'ATEJ/IN 1 DOHEPI'OY CTAHOBKM JIETATEJ/IBHBIX AITITAPATOB

3aBegyromumii Kadeapoii CaBapoBckuii A.A., K.T.H.




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
IMPOEKTUPOBAHMUE C IIPUMEHEHUEM 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:

ITK-1 — CrniocobeH pa3pabarbiBaTh MPOEKTHYI0 U pabouyt0 KOHCTPYKTOPCKYIO JOKyMEHTALMI0 Ha PaKeTHO-
KOCMHYECKYIO TEXHUKY U UX COCTaBHbIE 3/IeMeHThI

DopMHUPOBaHUIO KOMITETEHLIUI CITY)KUT AOCTYKEHHe CJIefyIOLINX pe3y/bTaToB 00pa3oBaHus:
IIK-1

3HAHUA:

- 0 COCTOSIHMHU U N1ePCIeKTUBaX pPa3BUTHS KOMITBIOTEPHOTO MO/e/IMPOBaHUsI B IPOMBIIIEHHOCTH;

- CriellMaibHyI0 HayYHO-TEXHUYeCKYIO JIUTepaTypy 10 MPOeKTUPOBaHHUIO iBUraTesei JIA;

- MeTOZbl ¥ MOZE/ KOMITbIOTEPHOM rpaUKu.

- OCHOBHBIX TpapUueCcKrX ¥ TeOMeTpUUYeCKHUX KOMIbIOTEPHBIX MOZesiei ;

- TPeXMEepPHYI0 MOJie/b KOMITbIOTEPHOUM COOPKY JieTasnel U y3/0B gBurareneii JIA;

- [IpYeMbl U MeTOAUKY IOCTPOeHusl rpaduuecKUX U reoMeTpUUeCcKUX KOMITbIOTEPHBIX Mo/iesel;

- OCHOBHBIE 3Tarlbl IPOEKTUPOBaHUS ¥ KOHCTPYUPOBAaHHS U3/e/I1il B MAlLIMHOCTPOEHUH C IIpUMeHeHHeM
CAD/CAM/CAE-cucrem;

YMeHUs:

-TIPOBOAUTE TOA00p MeToja TocTpoeHusi 3D-Mofenu, aHaau3 TPeXMEPHOW Mofenyd Ha TpeiMeT
COOTBeTCTBUS TexHH4YeckoMy 3asanuto (CAE), ctpouts mopens CAD;

- IPOBOZIUTH aHa/IU3 TeXHOJIOTMU U3rOTOB/IEHUs CIIPOEKTUPOBaHHOIo nszienus B CAM-cucreme;

- IPOBOAUTH TipoekTupoBaHue ¢ npuMeHenrneM CAD/CAM/CAE-cucrem;

- ONTHUMU3MPOBAThH 3aTPaThl TEXHOJIOTMUECKOTO IMK/IA M3rOTOBJIEHUs] CIIPOEKTMPOBAHHOTO M3/eNusl B
CAD/CAM/CAE-cucreme.;

HABbIKU:
- IPOBOAUTE aHanu3 U co3gaBaTth 3D-mogenu ¢ npumeHeHneM CAD/CAM/CAE-cucrewm;

- UCIIOJ/Ib30BATh CIIPpaBOYHbIE MaTe€PHAJIbI [IJId TIPOBEIE€HKA PA3/IMUHBIX DACYETOB U OLIEHOK.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Hucuynmnaa IIPOEKTUPOBAHUE C IPUMEHEHUEM CAD/CAM/CAE-CUCTEM siBnsiercs
TUCLIMTUTUHON YacTH, (popMHUpyeMoii yuaCTHUKAMH 00pa3oBaTe/IbHBIX OTHOILIEHUH 6;10Ka 1, mporpaMmbl
TIOJITOTOBKHU 110 HarpaBenuto 24.05.02 I[IpoekmupogaHue aguayuoHHbIX U paKemHbix oguzamesetl.

CogepkaHue QUCLUILIMHBI SB/SeTCA Jornyeckum npogospkenueM guctvryivie: HAUEPTATEJIBHAS
FEOMETPUSA, VH)XEHEPHASI " KOMIIBIOTEPHASI T'PA®UKA, COIIPOTHUB/IEHUE
MATEPUAJIOB.

Copep>kaHue [UCLIMILIMHBL SIBASETCS OCHOBOM [jsi ocBoeHus: gucuumuivH: ITPEJAWIIIOMHASA
ITPAKTUKA.

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

¢ OIIK-3 — CrniocobeH pa3pabarbiBaTh HOPMATUBHO-TEXHUYECKYIO JOKYMEHTALUIO, CBSI3aHHYIO C
rpoecCUOHAMLHON JesiTe/IbHOCThIO

¢ OIIK-5 — CriocobeH pa3pabarbiBaTh GU3NUECKHE U MaTeMaTHUeCKUe MOJIe/IA UCC/Ie[yeMBIX MPOLIeCCOB,
SIBJIEHUH 1 00BEKTOB, OTHOCAIIMXCS K ITPOoheCCUOHANMBbHOM cdepe AesTeIbHOCTH I PelleHUs
WH)XeHEePHBIX 3a/1ad



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

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

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI
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3 6 Paszpen 1. Beegenne. Bezienne. Knaccuduxkauus u obnacts npumenennss CAD/CAE/CAM cucrem. 16 5 5 11 15
FGOMET])I/I‘IECKOE MOJie/TMpoBaHue 00BEMHBIX TeJl.
3 6 Paspen 2. PeBepc-WH)XMHUPHHT. PeBepC-NHXUHUPUHT. 24 10 10 14 15
3 6 Pazpen 3. I'nGpuanbie reomerpuueckue Mogenu. Co3gaHre rHOpHjHON reOMeTPUUeCKOl MOJeu. 12 3 3 9 15
3 6 Paspen 4. Pemienne 3ajiay HH)KeHePHOT'0 aHa/IM3a MeTO/i0M KOHeYHBIX 3/ieMeHToB B CAE- 08 8 8 20 20
cucremMax. Perrenue 3a/lay NH)KEHEPHOT0 aHa/i3a MeTO0M KOHEUYHBIX 3/IeMEHTOB B CAE-cucremax.
3 6 Paspen 5. Hapame'rpnaa}mn reoMeTpuyecKux Moaeneil. Co3zaHue napamMeTpU3UpPOBaHHbIX 15 5 5 10 20
TeOMeTpUUYeCKHUX MOJeJien.
3 6 Pa3paen 6. Mope. 00BeMHBIX c60poK. MozsienupoBaHie 06beMHbBIX COOPOK. 13 3 3 10 15
Bcero 3a 6 cemecTp 108 34 34 74 100
Bcero no aucuunivHe 108 34 34 74 100
3.2. AyAUTOPHBII NPAaKTUKYM
Oo0nemMm,
Ne | Homep 1 HauMeHOBaHHe
Tema npaxTHUeCcKOoro 3aHATUA aya.
n/n pa3fena JMCHMILIAHBI
4acoB
1 Co3zaHue He TTapaMeTpH30BaHHOM 3D Mojiesi TpyOKa «PaHKa- 1
Xumnma.
7 dopMHpoBaHKe yIpaBJsaolel mporpaMmmel 3D Mozaenu TpyOka 1
«Panka-Xuia» Ha redate B CAM crcTeme «craiicep».
Co3zganue 3D mogenu He mapaMeTpu3oBaHHoM 3D Mozenu
3 |Pasgen 1. BBemenue. A 2 P p A 1
«yknon»
4 [Meyatb Mogenu TpyOka «PaHka-Xumia» Ha 3D mpuHTepe. 1
®opmupoBaHue yrpasisollel nporpamMmMsl 3D Mozenu
5 «[Juknon» Ha neyats B CAM cucreme «cnarcep».Iledats 1
snemeHToB 3D mogeneii «luknon» Ha 3D nipuHTepe.
6 O6béMHOE cKaHUpoBaHHe ckaHepoM RangeVision koneca I'T/I ¢ 5
Paspen 2. Pesepc- HaHeCeHWeM MaTHUPYIOLIero CIIpest U MeTOK.
7 WHKUHUDUHT. O0BEMHOE CKaHHpOBaHUe ckaHepoM RangeVision TypOunbl XKP/I 5
0e3 HaHeCeHWsI MaTUPYIOIIIETo CTpesi U METOK.
Pazgen 3. TubpugHbie . .
8 Co3pmaHue ruOpUIHON reOMeTpUUeCKOW MOJIEH. 3
reoMeTpryeCcKue MOZesu.
9 4 MareMaTtrueckoe MoJie/TMPOBaHUE pacripeeeHus TOTJMBa 4
Pasgen 4. Peluenne 3a439 561113y dopcyHouHO#M ronoBku rasoreseparopos YKPI
VH)KeHepHOI'0o aHa/us3a
MaremMarnyeckoe MOJeTMpOBaHUE NPOLIECCOB B MUKPO-
10 [MeTO/10M KOHEUHBIX TVDOMHHOM ABHIATeNe 2
snemeHTOB B CAE- yp A
11 |cucremax. Maremarrueckoe MOZe/IMpOBaHKe MPOLIECCOB B I1]eJIEBOM 2
LIMK/IOHE
Co3ganue napameTrpusoBaHHo# 3D Mofenu «Jlonarkar.
12 dopmMrpoBaHMe ynpas/stolLei mporpaMmMsl 3D Mozenu 2
«®DopcyHouHas rofioBKa» Ha neuatb B CAM cucreme «ciaiicep»
Paspgen 5. ITapametpusanus 0 o 3D
) « » .
TeOMeTPUYECKHX MOJIeIeil. eyarh MOJe/H «POpCyHOUHas roIoBKa» Ha TIpUHTEpe
13 dopMHpoBaHKe yIpasstoLer rporpammsel 3D Mogenn 3
«Jlonarka» Ha neyatb B CAM cucreme «cnaiicep»Co3zaHue
rapameTpu3oBaHHOM 3D mogenu «®opcyHoUHast ToJI0BKa»
Pa3zpen 6. MopenvpoBanue i o
14 A ACTID MogenupoBaHue 06néMHOI 3D cbopku «I'a3oreHeparop». 3
00beMHBIX COOPOK.
Bcero 3a 6 cemectp 34
6 38842




3.3. CamocTosnTenbpHas padora crygenta (CPC)

Ne | Homep u HaMeHOBaHue pasjesia Oomem,
Cojep>kaHue yueOHOro 3ajaHus
n/n JUCLUTUTAHBI 4acoB
1 [Paszen 1. Beegenue. Beepnenue. M3yueHre OCHOBHOU U [JOTMIOJIHUTE/ILHOM 1
JITeparypkl 10 TeMe paszesna
V3yyeHrie 0CHOBHOM U IOMOTHUTE/ILHOM JIUTEPATYPhI 110
2  |Pasgen 2. PeBepC-WH)KWHUPYHL. TeMe paszesa. BeimosHeHye 3a7,aHus JJ1 14
CaMOCTOSATeILHOM paboTHI.
3 Pa3pen 3. I'ubpugHeie VI3yueHrie OCHOBHOM U [JOTIO/IHUTE/IbHOM JIATEPATyPHI 110 9
reoMeTpUuecKre Mofesu. TeMe paszesna
Pasgen 4. Pemiennie 3ajau . .
V3yueHrie 0CHOBHOM U [JOTIO/IHUTE/IbHON JIUTEPaTyPhI 10
WHKEHEPHOT0 aHa/ii3a MeTo[0M
4 TeMe pa3zesia. Brimo/siHeHye 3afiaHust AJis 20
KOHeYHbIX 371eMeHTOB B CAE- o
CaMOCTOATE/ILHOM PabOThI.
CUCTeMax.
Pasen 5. TlapameTprsawst W3yyeHrie 0CHOBHOM U IOMOTHUTE/ILHOU JIUTEPATYPhI 10
5 . TeMe pa3szena. IIoAroToBka K KO/JIOKBUYMY. 10
reoMeTpUYeCKUX MOZeJIeH. o
BeironHeHWe 3afaHus [Jis CAMOCTOSITe/TEHOM PaboThI.
Pasen 6. Mojje MpoBas#e W3yyeHrie 0CHOBHOM U IOMOTHUTE/ILHOU JIMTEPATYPhI 10
6 TeMe paszesia. BrinosHeHve 3a7,aHus )1 10
00beMHBIX COOpOK. .
CaMOCTOSATeILHOM paboThI.
Bcero 3a 6 cemectp 74
4. ®OPMbI KOHTPOJISA OCBOEHUA NNCIIAITI/IMHBI
CEMECTP HEJE/IN CEMECTPA
123 4 5/ 6|78 9 |10(11(1213/14/15|16 17
6 Borp.Jud.3au | | P Hoxn| P OP| Borp.dud.3au, UI13, aud. 3au.

WHAWBU/Yd/IbHOE TMPAKTUYECKOE 3aldHHUE.

an

YcnoBHble 0003HAUEHUS:
TP — nuarHocThyeckasi pabora;

Bonp.Iud.3au — Bonpocs! K guddepeHIMPOBaHHOMY 3aueTy;

Hokn — noknag;

UTI3 — unauBHgyanbHOE MPaKTUUeCKoe 3alaHuE;
aud. 3a4. — quddepeHITMPOBaHHbBIN 3aUeT.

Tekyluid KOHTPO/Ib YCIIeBaeMOCTH CTY/IEHTOB MPOBOJUTCS B IMCKPETHBIE BDEMEHHbIE NHTEPBAJIbI B
cnenyromumx dhopMax:

[TMarHoCTUYeCKasi pabora;
BOTIPOCHI K r(dhepeHI[MPOBAHHOMY 3aueTy;
MOKIaz;

IIpomMesKyTouHasi arTecTanusi IIPOBOAUTCS B opMax:

¢depeHLIIPOBaHHBIH 3aUeT.

38842




5. YYEBHO-METOJIMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

1. . lmxxeHepHast 1 KoMIblOTepHas rpadmka. Mocksa: FOpaiit, 2021, 3:1. pec.

2. . Cucrembr CAD/CAM B npou3seoactee. CIT6.5T'TY "BOEHMEX" um. 1. ®. ¥YctuHoBa, 2015, 351. pec.

3. A. B. TTo6ensiHCKMH, A. A. JleBruxuH. . [IpoeKTHpOBaHNe aBUAJMOHHBIX U PaKeTHBIX JBUTraTesiel ¢
npumenearieM CAD/CAM/CAE-cuctem. CIT6.BI'TY "BOEHMEX" um. /1. ®. YctuHoBa, 2019, 22 3K3.

4. A. B. TTobenstHcKuid, A. A. JleBuxuH. . [IpoeKTHpoOBaHKe aBUAIIMOHHBIX U PAKEeTHBIX JABUraTe/Iel C
npumenenrieM CAD/CAM/CAE-cuctem. CIT6.BT'TY "BOEHMEX" um. [I. ®. YctuHOBa, 2019, 371. pec.

5. K. JTu. . OcHoBel CATIP (CAD/CAM/CAE). CII6.: ITutep, 2004, 371. pec.

6. M. A. [lenucos. . Maremaruueckoe MoJie/iipoBaHue Teriodusnueckux mporjeccoB. ANSYS u CAE-
npoektrpoBanue. ExarepunOypr: U3a-so Yp®dy, 2011, a51. pec.

5.2. [ononHuTe/bHas MTeparypa 1o AUCLUILIIHE:
He Tpe0OyeTcs.

5.3. Ilepuoguueckue U3gaHus:
He TpeOyroTCS.

5.4. TlepeueHb peCcypcoB HH(POPMAI[MOHHO-TEIEKOMMYHHUKAIIMOHHOMN ceTy "VIHTepHeT", HeOOXOAUMBIX J1/1sT
OCBOEHUS! TUCLIATUIMHBI, 3/IeKTPOHHbBIE OMO/THOTEUHbIE CUCTEMBI:

1. http://library.voenmeh.ru/jirbis2 — ®dynnamenTansHas budmmoreka BI'TY «BOEHMEX» um. [].D.
YCTHHOBA;

2. http://e.lanbook.com — 3BC JlaHsb;

3. https://urait.ru — I'maBHas — Obpa3oBarenbHas atdopma FOpaliT. 115 By30B U CCy30B..

CoBpeMeHHBIe MpodeccroHabHbIe 0a3bl JAHHBIX:

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

2. https://cyberleninka.ru/ - HayuHast anektpoHHast 6ubnmoreka «KubeprieHuHKa»;
http://www.rfbr.ru/rffi/ru/library - ITonHoTekcToBas 371ekTpoHHas 6ubaoTeka Poccutickoro oHza
dbyHIaMeHTaTbHBIX UCC/IeI0BaHMIA.

VHdopMaLioHHbIe CrIpaBOYHbIE CHCTEMBI:
1. Texakcriept — VTHGOPMaLIMOHHBIN TIOPTaI TEXHUYECKOTO peryavpoBaHusi: HopMmel, ipaBuia, CTaHAApTHI
P®;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b1 TOCToB
cobcrBenHoi reHepauyu BI'TY "BOEHMEX" um. []. ®. YcTHHOBa;
3. http://www.consultant.ru/- KoncynsrautIntoc- nHbOpMalOHHbBIN TTOpTasl ITpaBoBoi HHGOpMaI[UH.

5.5. TIporpamMMHoe obecrieueHue:

1. RangeVision ScanCentr;
2. SolidWorks 2015 R5;
3. Ansys Multiphysics 2019 Teaching Advanced.

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:

. 3D npuntep Hercules Strong;

. 3D ckanep RangeVision Standart Plus (Poccus) /204/;

. 3D ckanep RangeVision Smart (Poccus) /203/;

. 3D npunrtep Picaso 3D Designer Pro 250;

. ITpoekrop;

. 31 mpunTep ¢oronommmepHsid Form1+(CIIA)/202/;

. 3D IpuHTep ¢ TexHOMOTHEH MTeuaTyt MeTozioM HaruiaBieHust (FDM/FFF) Leapfrog Creatr/201/;
. RangeVision ScanCentr;

. SolidWorks 2015 R5;

. Ansys Multiphysics 2019 Teaching Advanced.

S LOONOTUThE WN -
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6.2. IIpouee:

1. pabouee mMecTo TperoaBare;isi, OCHallleHHOe KOMITBIOTEPOM C JOCTYTIOM B VIHTepHeT;
2. paboume MecTa CTy/IeHTOB, OCHAIl|eHHbIe KOMITbIOTepaMH C JOCTYIIOM B VIHTepHeT, rpe/iHa3HaueHHbIe
[71s1 pabOTHI B 37IEKTPOHHOW 00pa30BaTebHOM cpefe.



ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
INPOEKTUPOBAHUE C IPUMEHEHWEM CAD/CAM/CAE-CUCTEM

AnHoTanusa paboueii nporpaMMsl

Ouctuninaa IIPOEKTUPOBAHUE C ITIPUMEHEHUWEM CAD/CAM/CAE-CUCTEM sBrnsieTcs
JUCLUIIMHON YacTH, (JOpMHPYeMOH yYaCcTHHMKaMH 00pa3oBaTe/IbHBIX OTHOIIEHHH 0/10Ka 1, mporpaMmbl
MOATOTOBKK 10 Harpaenenuio 24.05.02 IIpoekmupoeaHue deUAUUOHHbIX U paxkemHbiX Ogueamesnell.
MucuynnvHa peanusyetcst Ha ¢akynbreTe A PaketHo-kocmudeckast TexHuka BI'TY "BOEHMEX" wm. [.®.
Ycrunosa kadenpoit A8 [IBUTATE/IU 1 DHEPT'OYCTAHOBKMU JIETATEJIEHBIX ATITTAPATOB.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
ITK-1 CriocobeH pa3pabaThiBaTh MPOEKTHYI0 W pabouyr0 KOHCTPYKTOPCKYIO JOKYMEHTAI[UI0 Ha DPAKeTHO-
KOCMHUECKYIO TEXHUKY U UX COCTABHBIE 3/IEMEHTHI.

CopepkaHve [UCLMIUVIMHBI OXBaTblBaeT KDPYI BOIPOCOB, CBA3@HHBIX C TeOPeTHYeCKMMU OCHOBaMU U
MPaKTUYeCKUMU HaBBIKAMM BBIYHC/UTEIBLHOIO MOJIeIMPOBaHUs MPOLIeCCOB B TM/POa3pOVHaMUKe, MeXaHUKe
JedbopMupyeMOro TBepJOro Teja U TelJIOTeXHHKe, MeTOflaMM M Cpe/CTBaMH HAy4HbIX HCC/Ie/JOBaHU,
(GYHKLMOHAIBHOM CXeMOW TakeTOB BbIUMCIUTENbHOTO MogenvpoBaHusi (CAD, CAE cucremsl), a Takke
MpakTUUeCKUMHA HaBblkaMu 3D — meuaTd »JKClepuMeHTalbHBIX 00paslioB 3/eMEeHTOB U  arperaroB
aBUALIMOHHOM, paKeTHO-KOCMUYeCKOM TeXHHUKH M TeXHUKH CTleldaTbHOro0 Ha3HaueHUs.

[TporpamMmoi1 AUCLIUIIMHEI TIPelyCMOTPEHBI CJie[yIoIIe BH/bI KOHTPOJIS:

TeKyImuii KOHTPOJ/Ib YCIIEBAeMOCTH CTYIE€HTOB TIPOBOAUTCS B IUCKPETHbIE BpeMeHHble MHTepPBaJIbl B
cnenyrommx ¢popmax:
e /WarHocTuueckas pabora;
e BOMPOCHI K Au¢depeHIIPOBaHHOMY 3a4eTy;
* JOKnag;
e HMHAVBH/Ya/JbHOE NpaKTUUecKoe 3a/jaHue.

IIpome)xyTouHas arTecTanus IPOBOAUTCS B hopMax:
e muddepeHMPOBaHHBIN 3aUeT.

OO6m1as  TPyZI0EMKOCTh OCBOEHUSI JUCLMIUIMHBI cocTaBisgeT 3 3.e., 108 u. TIporpaMMol JUCIUMJIHHEL
TpelyCMOTPeHbI MpakThueckue 3adsTus (34 4.), camocTosTebHas pabdoTa ctyneHTa (74 u).
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IIpunoxenue 2

K paoueii mporpaMme AMCLUILIHHbI
IIPOEKTUPOBAHUE C IPUMEHEHUWEM CAD/CAM/CAE-CUCTEM

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUA

PexkoMeHganuu

10 OCBOEHHIO JUCLUIUIMHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMITIMHEI cocTaBigeT 108 4., u3 HUX 34 4. ayJUTOPHBIX 3aHATUM, U 74 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.

HaumeHoBaH#e padoThI

PekoMeHpyemasi 1uTeparypa

TpyRoeMKOCTB,
Jac.

Pa3pen 1. Beegenue.

Beenenue. V3yueHrie 0CHOBHOM U
JIOTIO/THUTE/TbHOM JIUTepaTyphl 110 TeMe
pasgena

. IixeHepHasi 1 koMIibtoTepHas rpaduka: Mocksa:
FOpaiir, 2021 (1-2)

A. B. ITobensHckuii, A. A. JIeBUXUH. .
IIpoekTrpoBaHye aBUALIMOHHBIX U PAaKeTHBIX
nurareseit ¢ npumeHeHneM CAD/CAM/CAE-
cuctem: CII6.BI'TY "BOEHMEX" um. [1. .
YctrHoBa, 2019 (1-2)

K. JTu. . OcroBel CATIP (CAD/CAM/CAE): CII6.:
[Tutep, 2004 (1)

11

Wroro no pa3geny 1

11

Pa

37es1 2. PeBepc-UH)XXUHMPHHL.

V3yueHre 0CHOBHOU U [IOTIO/THUTE/TbHON
JIUTepaTypkl 10 TeMe paszena.
BrinonHeHue 3ajanus Jjis

A. B. ITobensHckuii, A. A. JIeBUXUH. .
IIpoekTrpoBaHye aBUALIMOHHBIX U PAaKeTHBIX
nurareseii c npumeHeHneM CAD/CAM/CAE-
cucrem: CII6.BI'TY "BOEHMEX" um. [1. ®.

CaMOCTOSITE/IbHOM PabOThIL.

YctuHoBa, 2019 (3)

14

Wroro no pasgeny 2

14

Pa3gen 3. 'nOpuHbIe reoMeTpHYECKHe MOJe/TH.

V3yueHre 0CHOBHOU U /IOTIO/THUTE/TLHON
JIUTEPATyPHI TI0 TeEMe pa3zesna

K. JTu. . OcuoBet CATIP (CAD/CAM/CAE): CII6.:
[Tutep, 2004 (2)

A. B. ITobensaackuii, A. A. JIeBUXUH. .
[IpoekTrpoBaHUe aBUALIMOHHBIX U PAKETHBIX
nurareseii c npumeHeHrneM CAD/CAM/CAE-
cucrem: CII6.BI'TY "BOEHMEX" um. [I. @.
YctuHOBa, 2019 (2.1)

Wrtoro no pasgeny 3

9

Pa3zgen 4. PerieHre 3a/ja4 HH)KeHEPHOT0 aHA/IKM3a MeToA0M KOHeuHbIX 3jieMeHTOB B CAE-cucremax.

M3yueHrie OCHOBHOM U [IOTIONIHUTE/TBHOM
JIMTEpaTypsl 110 TeMe pa3zena.
BeirnoniHeHue 3aaHuist [yist
CaMOCTOSITe/THOM paboThl.

K. JTu. . OcroBel CATIP (CAD/CAM/CAE): CII6.:
[Tutep, 2004 (5)

M. A. Jenucos. . MaremaTtuyeckoe
MO/Ie/TUpPOBaHUe Teryio(pu3nueCcKHX MpoLjeCCcoB.
ANSYS u CAE-npoekTupoBanue: ExareprHOypr:
N3n-Bo Yp@y, 2011 (1-5)

A. B. TlobensHckuii, A. A. JIeBUXUH. .
IIpoekTrpoBaHUe aBUALIMOHHBIX U PAKETHBIX
nmeuraresieit ¢ mpumeHeareM CAD/CAM/CAE-
cuctem: CIT6.BI'TY "BOEHMEX" nm. [I. ©.
YctrHoBa, 2019 (4)

20

Wtoro no pa3peny 4

20

11
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Pazgen 5. ITapameTpu3anus reoMeTpuYeCKUX MojeIen.

V3yueHue 0CHOBHOM U [IOTIOJTHATETBEHOM
JIUTEepaTyphI 110 TeMe paszena.
[TozroTOBKA K KOJUIOKBHUYMY.
BeimonHeHue 3a/1aHust 47151
CaMOCTOATE/ILHOM paboTHI.

. Cucrembl CAD/CAM B 1ipoU3BOACTBE:
CII6.BI'TY "BOEHMEX" um. [T. ®. YcTUHORB,,
2015 (3)

K. JTu. . Ocrosl CAITP (CAD/CAM/CAE): CII6.:

[Mutep, 2004 (3)

A. B. TlobensHckuii, A. A. JIeBUXUH. .
IIpoekTrpoBaHre aBUALIMOHHBIX U paKeTHBIX
nmeuraresieit ¢ mpumeHenrieM CAD/CAM/CAE-
cuctem: CIT6.BI'TY "BOEHMEX" nm. [I. ©.
YctuHOBa, 2019 (2.2)

10

Wrtoro no pasgeny 5

10

Pa3pgen 6.

MopgenupoBaHue 00beMHBIX COOPOK.

N3yueHrie 0CHOBHOM U JAOTIO/THUTETLHOMN
JIUTEPATyPHI TI0 TEMe pazfena.
BbIrosiHeHWe 3aiaHus i
CaMOCTOSITe/TbHOM paboThl.

. Cucremsl CAD/CAM B IpousBO/CTBE:
CII6.BI'TY "BOEHMEX" um. [1. ®. YcTuHOBa,
2015 (4)

K. JIu. . OcHoBel CAIIP (CAD/CAM/CAE): CII6.:

[Tutep, 2004 (4)

A. B. ITobensaHckuii, A. A. JIeBUXUH. .
IIpoekTrpoBaHye aBUALIMOHHBIX U PAaKeTHBIX
nBuraresneii c npumeHenneM CAD/CAM/CAE-
cucrem: CITI6.BI'TY "BOEHMEX" um. [I. @.

YctuHOBa, 2019 (2.3)

10

Uroro no pasgeny 6

10
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
NMPOEKTUPOBAHUE C IPUMEHEHUEM CAD/CAM/CAE-CUCTEM

®OH/J] OODEHOYHBIX CPECTB

®oH/[| O1[eHOYHBIX CPe/CTB, MO3BOJISIOIIHE OL[eHUThL Pe3y/IbTaThl 06yUeHH s 10 JaHHOM AUCIUIT/IMHE, BKIFOYAIOT
B ce0s:

e UarHocTUYecKas paborta

e  VHJWBH/ya/IbHOE TIPAKTUUECKOE 3a/JaHUE;

* JOK7ag;

e BOMpPOCHI K U depeHITMpOBaHHOMY 3aueTy;
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;
 TIpM NPaBUILHOM OTBeTe Ha 60% BOTIPOCOB U Oostee - aTTecTaLysl.

NupuBuayanbHoe IpakTUYecKoe 3a/aHue

ITo 3apaHee BbIJaHHBIM MaTepHaznam CTYAeHT 0/DKeH BbINOMHUTE 3D-Mozenu fetasneld 1 cbopok
nsgems B CAD-cucreme, nipoussecty pacuét B CAE-cucreme.
CTyzieHT /10/DKeH MPe/I0CTaBUTh MOSICHUTEIBHYIO 3alUCKY C M300paKeHUsIMU, 3CKM3aMH U TTIOPaMU
BBITIOJIHSIEMOTO 3a/laHusI.
Vcrnonb3yroTcs ciiefyrolyie KpUTepyy OLleHUBaHUsL:
OT/IMUHO - OTYeTHBIM MaTepuasIbl 3a[jaHus He CoZieprKaT OLIMOOK;
XOpo1LIo - OTUETHBIN MaTepyasbl 3a/jaHUs COZiepyKaT He3HaunTe/IbHbIe OIIMOKH, He BJMSIOIIMe Ha KaueCTBO
JIOCTUTHYTOT'O pe3y/bTarTa;
YIoBIeTBOPUTEBHO - OTUETHBINA MaTepuasbl 3aJaHus COLeprKaT orpe/ie/ieHHble OIMOKHY, BAMSIOLIMe Ha
KaueCTBO JOCTUTHYTOI'O pe3y/bTara.
[Tpumepbl UHAUBUYaTBHBIX 3ajaHU TIpeficTaBieHbl B Y MK AUCIMITIMHEIL.

Joknap

[Joknaj mpoxoauT B yCTHOU hopMe 110 UHUBUAYaTbHOU TeMe. CTy/leHT TOTOBUT Mpe3eHTaluio
(packpbITHe TeMbI) U BLICTYIIAET C JOK/Ia0M Tiepesi ayauTopueil. [lajiee CTyleHTY 3a/1at0TCs BOMIPOCHI OT
TiperiofiaBaresisi ¥ C/iyliatesieid TIo cofiep>KaHuio TeMbl Jokiaaa. CTyeHT J0/KeH AaTh MpaBUIbHbIe OTBETHI Ha
3a/laBaeMble BOTIPOCHI. [lepeueHb TeM ZOKJIaZIOB pacnoyiokeH B Y MK IUCLIUTIIMHBL.

Bonpocs! k guddepeHurpoBaHHOMY 3aueTy
[Tepeuens BorpocoB K AuddepeHIMPOBaHHOMY 3aueTy pacroioxkeH B YMK quCIUIIMHEL.

JAuddepennypoBanHbIii 3aueT

OrjeHka 3a Au@QepeHLIPOBaHHbIN 3aueT BLICTAB/SETCS KakK CpefjHeapupmMeTHUYecKoe 3a
VHVBHJYya/IbHOE 3a/laHie U OTBETOB Ha 2 TeOpeTUUeCKUX BOIPOCa.
Vicnonb3yroTcs ciefyroljye KpUTepuy OTBeTOB Ha BOMIPOCHI:
OueHka "3auTeHo-yJ0B/IeTBOPUTENBHO" " : MOMHOTa 0TBeTa 50%-60% 1o Ka)kjoMy BOMPOCY.
OLleHKa «3a4TeHO-XOPOILLO»: TIOJTHOTA OTBETA Ha BOTIPOCHI Ousieta: He MeHee 70%-80% 110 Ka’kI0My BOTIPOCY.
O11eHKa «3auTeHO-OT/IMUHO»: TTOJIHOTA OTBETA Ha BOTIPOCHI OusteTa He MeHee 80% 110 KaXKZOMY BOIIPOCY.
Bo Bcex ocTasibHBIX C/lyYasix CTY[EeHT T0/y4YaeT OLIeHKY "'He 3auTeH0"
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[MacriopT doHa OLIEHOUHBIX CPeJICTB

AyauTopHbIe <
3aHATHA B o E
. &
KOHTAKTHOH | & g - | O
) = 2 = =
a dopme = o= T |
o | E o SE| g2 20
& g HaumeHoBaHue pa3jesoB 1 b £ = [ i ] oNe)
E = JUAAKTHYECKHX eIHHHUI] &) o § E E : g E E 8
) R & |FE|SE S S o
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Q EE|8E <2
[=a] g ) - m E
= 1 =
= @)
3 | 6 |Pasgen 1. Beepenme. 6| 5 | 5 | 11| 15 rausnAyanbioe
rpaKTUueckoe 3aZjaHue
Hoxnag,
3 6 |Pa3spen 2. Pepepc-WHOKUHUPHHL. | 24 10 10 14 15 WNHupuBuyaneHoe
TpakTUueckoe 3aZiaHue
3 6 Pazgen 3. TubpupgHbie 1 3 3 9 15 WNupuBupyansHOe
reoMeTpuyecKue MoJje/im. MpakTUYeckoe 3aZjaHue
Pazpen 4. Pemienue 3ajau - g{:ﬂgg?}fgjg“ﬁim
MH)KEHEPHOT0 aHa/IM3a MeToioM P a ’
3 6 28 8 8 20 20 Bornpocsl K
KOHeuHbIX 371eMeHTOB B CAE-
CHCTeMax. nuddepeHLIIPOBaHHOMY
3aueTy
WNnpuBuayansHOe
3 6 Pazpen 5. HapameTpu:*.auj/l A 15 5 5 10 20 TPaKTUYeCKoe 3a/laHue,
reoMeTpuUYeCcKUux Mojesieu.
Hoxknaf,
Bonpocs! K
nubdepeHMPOBaHHOMY
3 6 Pa3pen 6. MopennpoBaHue 13 3 3 10 15 saueTy,
00BbeMHBIX COOPOK.
NupvBunyanbHoe
MpakTUYecKoe 3aZjaHue
Bcero 3a 6 cemecTp 108 | 34 34 74 100
Bcero no auciurinae 108 | 34 34 74 100
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Onenounblie MaTrepuasl no gucyumiude IIPOEKTUPOBAHUE C ITPUMEHEHUWUEM

CAD/CAM/CAE-CACTEM

ITIK-1 - CnocoGeH pazpabambiéams npoeKmHyto u pabouyio KOHCMpPYKMOpPCKyio 00KyMeHmMayuio Ha
PAKemHo-KOCMUYecKylo MexXHUKy U UX COCagHble 3/1eMeHNbl

Ne 1

Ne 2

Ne 4

Ne 5

[TpouuTaiiTe TEKCT U 3alUILIKTEe Pa3BePHYTHI 000CHOBAHHBIN OTBET

Bo Bpemst pa3paboTku paboueii KOHCTPYKTOPCKOM JIOKyMeHTaruu Bam Heo0x0quMOo MOATOTOBHTh
MaTepuasbHbIA MakeT C nomougsto YITY cranka. [is uero Hy>xeH nocroporneccop B CAM-cucreme?

HquHTaﬁTe TeKCT, BBI6epI/ITe HpaBH]'[BHBIﬁ OTBET U 3allMIINTE apryMeHTHI, O6OCHOBBIBaI-OLL[I/Ie BBIGOP
OTBeTa

Bo Bpemst mpoBeieHusI IPOYHOCTHBIX PacuéToB, TP pa3paboTke paboueli KOHCTPYKTOPCKOH
JOKyMeHTaluu Bam HeoOx0auMo BbIOpaTh OAWH U3 KPUTEpHeEB MPOUHOCTH. UeM OT/IHUaeTCsi KpUTepHid
MaKCHMa/bHbIX HOPMaJIbHBIX HarpsbkeHUH oT KpuTepusi Mopa-Kymnona?

1) xpurepuiit Mopa-KynoHa ncnonbs3yeTcs Tak ke Kak ¥ KpUTepril MaKCMMa/lbHBIX HOPMa/IbHBIX
HanpshKeHWH /7151 XpYNKUX MaTeprasnoB, HO UCII0JIb3yeTCs /711 MaTeprasioB I10-pa3sHOMY
COTIPOTUB/ISIIOIIMXCS PaCTSHKeHHUIO M CKaTHI0

2) KpuTepuii MaKCHMalbHBIX HOPMa/IbHBIX HAIIPSDKEHHUH UCII0/B3YeTCs TaK JKe Kak v Kpurepuii Mopa-
KysnoHa /151 XpynKuX MarepuasoB, HO UCII0/Ib3yeTCs /711 MaTepuasioB M0-pPa3sHOMY COTIPOTHUBIISIOLLIXCS
PacTsDKeHHUIO U CKaTHIo

3) kputepuii Mopa-Ky/oHa ucIosnb3yeTcs Tak e Kak 1 KpUTepril MakCHMaJIbHbIX HOPMaJTbHbIX
HanpspKeHW# J1s1 XPYNKUX MaTepyasoB, HO OTpefierisieT MOMEHT MCUepIiaHusi HecCylei criocoOHOCTH.

ITpounTaiiTe TEKCT, BEIOEpPHUTE NMPABU/IbHBIE OTBETHI U 3aIUIIINTE apTyMEHThI, 000 CHOBBIBAIOII[He BEIOOD
OTBETOB

Bo BpeMsi TexHOIOrMYeCKOM MPOPabOTKK paboueii KOHCTPYKTOPCKOH JOKyMeHTaluu Bam HeoOxoaumo
npousBecTH Beprudukauyto. IHcTpymeHTs! Bepurkary B CAM cucreMax [103BOJISIOT:

1) HarIAHO IPOBEPUTH TPAEKTOPHIO ABWKEHUS MHCTPYMeHTa
2) OLIeHNTH KayeCTBO U 0OIIIyI0 TEXHOTOTHIO U3TOTOB/IEHHS JAeTaIN
3) IpoBeCTH pacuéT MPOYHOCTHBIX XapaKTepUCTHK pe3lia

4) npoBecTH pacuyét HeobxoguMoro konruectBa COXK 1 HeoOXoaMMOe OXJ/IaXKAEeHUEe PeXKYILero
WHCTPyMeHTa

ITpounTaiiTe TEKCT, BEIOEPHUTE MPABU/IbHBIE OTBETHI U 3aIHIIINTE apPTyMEHThI, 000 CHOBBIBAKOII[HE BLIOOD
OTBETOB

Kaxkue rmocel uMetoT YncsieHHbIE METOABI B CPaBHEHUH C HaTyPHBIM SKCTIEPUMEHTOM?
1) HU3Kast CTOMMOCTD

2) BbICOKAsi CKOPOCTh

3) nonHoTa UHGOpMaLu

4) oTCyTCTBUE BUSHUS Yesl0BeuecKoro akropa

ITpounTaiiTe TEKCT, BEIOEPHUTE MPABUIbHBIE OTBETHI U 3aIUIINTE apTyMEeHThI, 000 CHOBBIBAIOII[He BLIOOD
OTBETOB

ITpu pabore B CAE-cucTeme, B Kakoii 30He, TIpH TOCTPOEHUHN CETKH, He00X0AMMO TOTyUUTh Hanbomee
NO/IpOOHYIO CeTKY?

1) B 30He y cTeHOK
2) B 30He CBOOOAHOrO TEUEHMSI
3) Y BBIXOAHOM TpaHULBI pacyeTHOH obmacTu

4) Y BXOZHOU TPaHUIIBI pacueTHOH obmactu
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5) B 30Hax ¢ OO/BIIMM TPaJAEHTOM U3MEHEHHS TlepeMeHHbBIX
Ne 6 TIpouuTaiiTe TEKCT M 3alUILUTE pa3BePHYThIA 000CHOBAHHBIN OTBET

Bo BpeMsi pa3paboTKu paboueii KOHCTPYKTOPCKOH OKyMeHTalui Bam Heo6X0[UMO MPOU3BECTH pajl
pacuétoB B CAE-cucteme. B Kakux pacuérax peKOMeHyeTCsi IPUMEeHSITh MO/ie/Tb TypOy/IeHTHOCTH
RSM?

Ne 7 IlpouMTaiiTe TEKCT U YCTAaHOBUTE COOTBETCTBHE
CooTHecuTe NIporpaMMy C eé K1accoM

1) SolidWorks  A) CAD
2) Unigraphics

NX B) CAM
3) Autodesk

ArtCAM B) CAE
4) AutoCad

5) ANSYS

Ne 8 TlIpouuTaiiTe TEKCT U yCTaHOBHUTE COOTBETCTBUE
CooTHecuTe TIporpamMMy C eé Ha3HaueHHue

A) CrnerlanM3MpOBaHHBIN CETOUHBIN TeHepaTop, NpeiHa3HaueHHbIN

1) TurboGrid N
I71st pabOTRI C TeoMeTpuUeli JIONaToK TypOoMarivH

B) IIporpamMMHEIi MOAY/b AJ1s MOZe/TUPOBaHUS TEYEHUM JKUAKOCTeN 1
2) Fluent ra30B /Iyisl IPOMBIIIJIEHHBIX 3a/1au C YYeTOM TypOy/IeHTHOCTH,
TeryioobMeHa, XUMHUECKUX PeaKI|i

B) CrierjuamM3upoBaHHbIA MOAY/Tb, TIPeJHa3HAUeHHBIH /1711 OBICTPOTO

3) BladeModeler
MPOEKTHPOBAHUS JIOTIATOUHBIX BEHIIOB TypOOMAIuH

I') MHorogyHKI1MOHaIbHOE TIPUJIOXKEeHHUE 711 TPEXMepPHOT0

4) SpaceClaim
MO/le/TUPOBaHUs

) HCTpyMeHT, Halje/IeHHBIN Ha CO3/jlaHue CTPYKTYPUPOBaHHBIX
reKkcaspuueCcKux CeTOK BbICOKOTO KauecTBa.

Ne 9 IlpouMTaiiTe TEKCT U YCTAHOBUTE IOC/AE0BATEIBHOCTD
PaccraBbTe npaBU/IbHBIN NOPSI0K NPOBeJEeHNsI MOZeTMPOBAHYs TeUeHNs B JIONAaTOYHbBIX MallliHaxX

1) Co3paHuve TBep0TeIbHOM MO/|e/IU BeHLa JIONaTOYHOM MallliHBI
2) [ToaroTOBKa CETOYHOM MO/Ie/H

3) 3ajaHre TPaHUYHBIX YCIOBUN

4) Pacuét

5) ITocToOpaboTKa pe3y/nbLTaToOB pacuéTa
Ne 10 IIpouuTaiiTe TEKCT U yCTaHOBUTE TOC/e0BaTeIbHOCTD
IMopsiok NOAroToBKY TBepAoTenbHON Mogienn K CAE-MozenvpoBaHuto.

1 YnpollleHre reoMeTpyUr MoJie/iu: yaaneHue (acok, CKpyIJieHUid, 0CTPbIX KPOMOK
2 CospaHue 3aryiieK Ha BXOJHBIX U BBIXOJHBIX OTBEPCTHSIX
3 V3BnieueHrie BHyTPEHHETO 00BEMa

4 DkcriopT reomeTpun B hopmare, ogxogsiem st CAE-cuctembl

Ne 11 TIpouwnTaiiTe TEKCT, BbIOEpUTE MPABU/ILHBINA OTBET U 3alIMIINTE apryMeHThI, 000CHOBBLIBAOIIHE BEIOOD
oTBeTa

B pacuéTax KOMIUIEKCHBIX CABUTOBBIX TEUEHHH C OBICTPBIMU JehopMariusaMH U TIOTOKaMH,
TIPOSIB/ISTFOLLIMMHU JIOKA/IbHYIO HeCTAL[IOHapPHOCTb, KaKyt0 He0OX0AUMO MPUMEHSITh MOJIe/Th
TypOY/IeHTHOCTH.

1) Spalart Almaras
16



2) Laminar
3) Realizable k—¢

4) Detached Eddy Simulation

Ne 12 TpounTaiiTe TeKCT, BbIOepHUTe MPaBU/IbHBIN OTBET U 3allMILIUTe apryMeHTbl, 000CHOBBIBAOLIHEe BEIOOD
oTBeTa
ITpu pabore B CAE-cucTeme, B Kakoii 30He, TIPH ITIOCTPOEHUN CETKH, HeOOX0AMMO TOyUUTh Hanboree
NoZIpOOHYI0 CETKY?

1) B 30He y cTeHOK
2) B 30He CBOOOAHOIO TEUEHHMSI
3) Y BBIXOAHOM I'paHUIIbl pacueTHOMN 06/1acTH

4) Y BXOHOU rpaHUIlbl pacueTHOH 0bsacTu
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