MMHOBPHAYKHW POCCHHA

(enepanbHoe rocyjapcTBeHHOe G10)KeTHOe 00pa3oBaTe/IbHOE YUpeXX/[eHHe BhICIIero 00pa3oBaHust
«BanTuiickuii rocyfapcrBeHHbIi TexHnyeckul yausepcuter «BOEHMEX» um. I.®. YcTuHoBa»
(BI'TY «BOEHMEX» nm. /I.®. YcTuHoBa)

PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
ITPOEKTUPOBAHUE C ITIPUMEHEHWEM CAD/CAM/CAE-CUCTEM

YTBEPXIARO
HekaH dakynbTeta

(mopmumch)

« »

HOnakos JI. I1.
)4 (6]

HamnpasyieHnue/cnenaaibHOCTb
MOATOTOBKU

Cnenuanusanusa/npoduab/nporpaMma
MOAr0TOBKH

YpoBeHb BbICIIIero o0pa3soBaHust
®dopma 00ydeHHUs

dakynsTeT

Beinyckaroman Kadeapa

Kadeapa-pa3padorunk paboueit
MPOrpamMmeI
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HDOEKTI/IDOB&HHE JXXMAKOCTHBIX PAKeTHBIX /:[BI/II‘EITEJIEI‘/i
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OuHnas

A PakeTHO-KOCMHY€CKOH TeXHUKH

A8 IBUT'ATE/IN 1 SHEPT'OY CTAHOBKMU JIETATEJ/IBHBIX

ATITTAPATOB

A8 IBUT'ATE/IN 1 SHEPT'OY CTAHOBKMU JIETATEJ/IBHBIX

ATITTAPATOB
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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
rog, Habopa rpynrbl: 2024

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

3aBepytomuii kKadesapoii JleBuxuH A.A., K.T.H., JOLI.

[Tporpamma paccMOTpeHa
Ha 3ace/JaHUM BhIMyCKaroIiei Kadeapbl

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

3aBeqyroiuii Kadezapoii JleBuxuH A.A., K.T.H., JO0L.




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:

IICK-1 — crmocobHOCTh pa3pabaThiBaTh TIPOEKTHYIO W pabouyi0 KOHCTPYKTOPCKYIO AOKYMEHTAIMi0 Ha
pPakeTHO-KOCMUUEeCKYIO0 TeXHUKY U UX COCTaBHbIe 37IeMeHThI

DOpMHUPOBaHHIO KOMITETEHI[UH CITY>KUT JOCTKEHUE CJIeIyIOLIUX Pe3y/IbTaToB 00pa30BaHus:
IICK-1

3HAHUS:

- 0 COCTOSIHMM Y TIepCreKTHBax pa3BUTHUS KOMITBIOTEPHOTO MOZe/TMPOBaHKS B IPOMBILIIEHHOCTHY;

- CIeLja/bHYI0 HayuHO-TeXHUUeCKYH0 JIMTepaTypy 0 NMPOeKTUPOBaHHIO ABUrareseil JIA;

- MeTOZbl U MOJie/Ti KOMIIbIOTePHO rpadvKu.

- OCHOBHBIX TpaUueCKrX ¥ TeOMeTPUYeCKHUX KOMITbIOTEPHBIX MO/esiel ;

- TPEXMEPHYI0 MOJIe/Tb KOMITLIOTEPHOU COOPKY JleTanel U y3/0B qeurareneii JIA;

- IPUEeMbI ¥ METOJUKH TIOCTPOeHUs rpaduecKuX U reOMeTpHUUeCKIX KOMITbIOTePHBIX MOJIesel;

- OCHOBHBI€ 3Tarbl IPOEKTHPOBaHUS U KOHCTPYUPOBAHUS U3/le/IMi B MalIMHOCTPOEHUM C ITPUMeHeHNeM
CAD/CAM/CAE-cucrem;;

YMeHUS:

-TIPOBOZIUTL TOJ00p MeTofia TiocTpoeHusi 3D-Mofieny, aHaau3 TPEeXMEPHOW MOfend Ha TpeiMeT
cooTBeTCTBUS TexHn4Yeckomy 3azanuto (CAE), ctpouts mopens CAD;

- IPOBOJUTH aHA/INU3 TeXHOJIOTUU U3TrOTOB/IEHHUS CIIPOEKTUPOBAHHOIO usenusi B CAM-cucreme;

- IPOBOAUTH NpoekTupoBaHue ¢ npumeHenuem CAD/CAM/CAE-cucrewm;

- ONTUMH3UPOBaTh 3aTpaThl TEXHOJIOTMYECKOTO I[MK/a WM3rOTOB/IEHUS] CIIPOEKTUPOBAaHHOTO W3Zeus B
CAD/CAM/CAE-cucreme.;

HABbIKU:

- TIPOBOUTB aHa/MNU3 U co3pasaTth 3D-mogenu ¢ npumeHeHrem CAD/CAM/CAE-cucrewm;

- UCII0/Ib30BAaTh CIIPABOYHbIE MaTepUasibl J/1s1 IPOBe/IeHUsI Pa3/IMUHbIX PACUETOB 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 JUCITUTUTMHBI COCTaB/seT 6 3.e., 216 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

AypuTopHbIe S
3aHATHA E =
B KOHTAaKTHOM ] a 5 =
z & =X
[ dopme ] =]
= o 58 g
g 9 = ] & E» [
> E HaumeHoBaHHe pas/ie/ioB H AMAAKTHYECKHX eIHHHI] = E g 5 =
5 = 2 o | BE| g¢ g
&) = =] R
= =8 R
Q =z < © -
a i 8 o= &
= =
4 7 Paspaen 1. Beegenne. Beegenvie. Knaccudukanus v o6macts npumenennss CAD/CAE/CAM cucreM. 31 19 19 12 15
TeomeTpuueckoe MoAeIMpoBaHHe 0ObEeMHBIX TeJl.
4 7 Paspen 2. I'nbpujHble reoMerpuueckue Mogeau. CosaHue rubpu/iHOM reoMeTpUUYeCKO MOJEIH. 18 6 6 12 10
4 7 Paszpen 3. HapameTpmaumm reoMeTpHUYecKHX Mopesied. Co3ziaHne rapaMeTpHU3UpOBaHHBIX 32 16 16 16 15
reoMeTpuYeCKUX Mozesen.
4 7 Pazpaen 4. MogenupoBanue 00seMHbIX c60poK. MozenpoBaHie 00beMHbBIX COOPOK. 27 10 10 17 10
Bcero 3a 7 cemecTp 108 51 51 57 50
4 8 Paspen 5. PeBepc-HHKHHHPHHT. PeBepC-UHKMHUPUHT. 40 28 28 12 25
8 Pa3pen 6. PemieHne 3ajau HH)KeHEPHOT0 aHa/IM3a MeTO/{0M KOHeYHbIX 31eMeHTOB B CAE- 68 40 40 28 25
cucTeMax. PellieHue 3a/jau MH)KeHEPHOTO aHa/IN3a MeTOAOM KOHeuHbIX /1eMeHToB B CAE-cucTemax.
Bcero 3a 8 cemecTp 108 68 68 40 50
Bcero no gucuunivHe 216 119 119 97 100
3.2. AyATOPHBII NPAaKTUKYM
Oo0nemMm,
No Homep 1 HaumeHOBaHHe
Tema nnpaxTHUeCcKOoro 3aHATUA aya.
n/n pa3fena JMCHMILTUHBI
4acoB
®opmupoBaHue YIIpaB/solieil mporpamMMbl 3D Moemm
1 TpybKa «PaHka-Xumiia» Ha redatb B CAM cucteme 4
«crancep».
2 ITeuaTh MoJe/u TpyOKa «PaHKa-Xumia» Ha 3D npuHTepe. 4
3 dopmMrpoBaHMe yrpasisoLel nporpammsl 3D Mozpenu 3
«Juknon» Ha neyats B CAM cucteme «crarnicep».
4 [Teuars snemenToB 3D mogeneli «Lluknon» Ha 3D 7
TIpUHTEpe.
Pasgen 1. Beenenue. P p —
5 Co3spanne 3D mopenu He napameTpr3oBaHHOU 3D mMozenu 9
«IuKI0H»
6 Co3nanue He apaMeTpu30BaHHOM 3D Mozeny TpyOKa 9
«PaHKa- Xuiia».
Co3nanue 11ab7I0HOB OCHOBHBIX TUTIOB JIOKYMEHTOB,
v HaCTPOWKH CBOMCTB JOKYMEHTOB. HacTpoiika OCHOBHBIX 5
TUIIOB KOMaH/, FTeOMeTPUYeCKOr0 MOZeTMPOBaHUS
00BEMHBIX TeJ.
Paszen 2. TubpuiHbIe . .
8 Co3pmaHue ruOpUIHON reOMeTPUUECKON MOJIE/TH. 6
reoMeTpUYeCKre MOZeJIH.
dopmMrpoBaHUe yrpaB/sitolel rporpammsl 3D Mozpenu
9 «®DopcyHouHas rosioBka» Ha reuatb B CAM cucreme 4
«crancep»
10 [Teuyars Mogenu «@opcyHoUYHas rojioBKa» Ha 3D mpuHTepe 4
Pasgen 3. Tlapamerpusanus v
11 . Co3panue napaMmerpusoBaHHou 3D mopenu «Jlonarka» 2
reoOMeTpUYeCKUX MOZesIen. —
12 dopMHpoBaHKe yIpassioLer porpammel 3D Mogenn 4
«Jlonarka» Ha neyatb B CAM cucteme «crancep»
13 Co3ganue napameTpusoBaHHo# 3D Mofenu «PopcyHouHast 7
rOJIOBKa»
14 |Pa3gen 4. MogenupoBaHue MogenupoBaHue 06séMHOI 3D cbopku «I'azoreHeparop» 5
15 |06bemMHbIX COOPOK. MogenpoBanue 06bémMHOM 3D c6opku «muuu I'T/I» 5
Bcero 3a 7 cemectp 51
16 |Pa3gen 5. PeBepc-uHKMHUPHHT. |OOBEMHOE CKaHWPOBaHHWe CKaHepoM RangeVision komeca 14
I'T]/l c HaHeCceHueM MaTHUPYIOLLEro CIpesi U MeTOK.
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O6béMHOe ckaHUpOBaHWe cKaHepoM RangeVision TypOuHbI
17 14
JKP]I Ge3 HaHeCeHUsI MaTUPYIOILIETO CIIpest U METOK.
18 MaremaTryeckoe Mo/ieIMpOBaHue pacripefesieHus TOM/INBa 20
Pa3zen 6. Perenie 3azau BO/IHM3K (POPCYHOUHOM rOJIOBKY razoreHepatopoB JKP/]
g |AHKEHEDHOTO aHa/M3a MeTofoM MaremMaTryecKkoe MoJie/TMpOBaHue MpoLeCcCOB B MUKPO- 10
KOHEUHBIX 37ieMeHToB B CAE-  [TypOMHHOM [BUTaTe e
20 CHACTEMaAX. MaremMarrueckoe MOZe/IMPOBaHKe NPOLIECCOB B I1]eJIeBOM 10
LUK/IOHE
Bcero 3a 8 cemectp 68
3.3. CamocTosnTenbHas padora crygenta (CPC)
Ne | Homep u HaMMeHOBaHHUe pa3jesia Oomem,
Cojep)kaHue yuedHOro 3a/jaHus
n/n JUCLUIIAHBI 4acoB
1 |Paszen 1. Beejente. BBegienue. M3yueHre 0CHOBHOI U JOMOMHUATEIBHON 12
JIUTeparypkl 10 TeMe paszesa
7 Paznen 2. TubpugHbie W3yueHre 0CHOBHOM U IOMOTHUTE/ILHOM JIUTEPaTyPhl 10 12
reoMeTpUuUeCKre MOJemH. TeMe pa3zena
Pasen 3. Tlapamerprsanst W3yyeHrie 0CHOBHOM UM IOMOTHUTE/ILHOM JINTEPATYPhI 10
3 . TeMe pa3zena. IloAroToBka K KO/JIOKBUYMY. 16
reoMeTpUYeCcKuX MoJierneu. o
BeironHeHWe 3afaHus i CAMOCTOSITe/TEHOM PaboThI.
Pasen 4. Mojje MpoBaH#e W3yyeHrie 0CHOBHOM U IOMOTHUTE/ILHOM JINTEPATyPhI 10
4 TeMe paszesa. BeinosHeHve 3a7aHus A1 17
00beMHBIX COOpOK. 9
CaMOCTOSATeILHOM paboThI.
Bcero 3a 7 cemectp 57
W3yueHrie 0CHOBHOM U [IOTIO/IHUTE/IEHOW JIATEPATYPHI T10
5 |Pasgen 5. PeBepC-MHKWHUPYHL. TeMe paszesia. BeiosHeHye 3a7laHus JJ1s 12
CaMOCTOSITe/ILHOM paboThl.
Paspen 6. PerieHue 3a/jau . .
V3yueHrie 0CHOBHOM U [JOTIO/IHUTE/IbHOM JIUTEPaTyPhI 110
WHKEHEPHOT0 aHa/vu3a MeTo[0M
6 Teme pas3fesa. BrinosiHeHue 3a7iaHus AJisd 28
KOHeYHbIX 371eMeHTOB B CAE- "
CaMOCTOATETbHOM PabOThI.
CUCTEMax.
Bcero 3a 8 cemectp 40
4. ®OPMbI KOHTPOJISA OCBOEHUA NNCIIUITI/IMHBI
CEMECTP HEJE/IN CEMECTPA
123 4 56|78 9 |10(11(12/13/14/15|16 17
7 Bonp.[Aud.3au | | P Hokn|P AP| Bormp.dud.3au, UI13, aud. 3au.
8 Bomp.ud.3au | |AP Hoxn| P OP| Bonp.dud.3au, UI13, gud. 3au.

A

‘YcioBHbIe 0003HAUCHUA:
P — nuarHocTuueckasi paboTa;

Bomp.Iud.3au — Bonpock! K AnddepeHIIIPOBAHHOMY 3aueTy;

Lok — noknag;

UII3 — unauBHyanbHOe MPaKTUUeCKoe 3aaHuE;
Iud. 3a4. — quddepeHIMPOBaHHbIN 3aueT;
Iud. 3a4. — quddepeHIIMPOBaHHBIN 3aueT.

Tekymuid KOHTPOJ/Ib YCIIeBaeMOCTH CTYIeHTOB MPOBOJUTCS B IMCKPETHBIE BpeMeHHbIe NHTepPBaJlbl B
cnenyromux dhopmax:

dI'HOCTHYeCKas pa60Ta;

BOTIPOCHI K iudepeHI[IPOBaHHOMY 3aueTy;
JOKJIaf;
VHAVBU/yabHOE TPaKTUUeCKoe 3aflaHue.

Javi

IIpomMeskyTouHasi arTecTanus IPOBOAWUTCS B popMax:

(hdepeHITMPOBaHHBIN 3aUeT.
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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 — O6pa3oBarenbHas ratdopma «HOpaiiT». [Is 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 -

—_

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.
MucuurnvHa peanu3syeTcs Ha Qakynbrete A PaketHO-KocMuueckodt Texanku BI'TY "BOEHMEX" um. [1.®.
Ycrunosa kadenpoit A8 [IBUTATE/IU 1 DHEPT'OYCTAHOBKMU JIETATEJIEHBIX ATITTAPATOB.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
TICK-1 criocobHOCTh pa3pabaThiBaTh MPOEKTHYIO U pabouyo KOHCTPYKTOPCKYIO IOKYMEHTAIUI0 Ha PAKETHO-
KOCMUYECKYI0 TEXHUKY U UX COCTaBHbIE 37IEMEHTHI.

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 OCBOEHUsSI JUCLIMIUIMHBI cocTaBiasgeT 6 3.e., 216 u. TIporpaMMoW JUCIUMJIHHEL
TpelyCMOTPeHbI MpakTuueckue 3aastys (119 u.), camocrosTenbHas paboTa ctyzeHTa (97 u).
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IIpunoxenue 2

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

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

Tpyn0eMKOCTh OCBOEHHS AUCLIUIIMHBI COCTaBsgeT 216 u., u3 Hux 119 4. ayAuTOpHBIX 3aHATHH, U 97 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)
K. JIu. . OcHoBel CAIIP (CAD/CAM/CAE): CII6.:
[Tutep, 2004 (1)

A. B. ITobensaHckuii, A. A. JIeBUXUH. .
IIpoekTrpoBaHye aBUALIMOHHBIX U PAaKeTHBIX
nBuraresneii c npumeHenneM CAD/CAM/CAE-
cuctem: CITI6.BT'TY "BOEHMEX" um. 1. ®.
YctuHOBa, 2019 (1-2)

12

Wroro no pa3geny 1

12

Pazgen 2. TuOpUAHBIE reOMeTPUYECKHE MOJIE/TH.

N3yueHnre 0CHOBHOM U JOTIO/THUTETLHOMN
JTUTEPATyPHI TI0 TEME pa3jena

K. JIu. . OcHoBel CAITIP (CAD/CAM/CAE): CII6.:
[Tutep, 2004 (2)

A. B. ITobensHckuii, A. A. JIeBUXUH. .
IIpoekTrpoBaHye aBUALIMOHHBIX U paKeTHBIX
nBuraresneii c npumeHenneM CAD/CAM/CAE-
cuctem: CITI6.BT'TY "BOEHMEX" um. 1. ®.
YctuHOoBa, 2019 (2.1)

12

Wroro no pa3geny 2

12

Pazgen 3. IlTapameTpu3anus reoMeTpUUYECKUX MOJe/Ied.

N3yueHre 0CHOBHOM U JIOTIO/THUTETLHOMN
JIUTEPATyPhI TI0 TEMe pazjesa.
IToAroTOBKA K KOJITIOKBUYMY.
BblInosiHeHWe 3a/iaHus Jijis
CaMOCTOSATEe/ILHOM paboTHI.

K. JTu. . OcroBel CATIP (CAD/CAM/CAE): CII6.:
[Mutep, 2004 (3)

. Cucremsl CAD/CAM B poU3BO/CTBE:
CII6.BT'TY "BOEHMEX" um. [I. ®. YcTHHOBa,
2015 (3)

A. B. TTobensuckuii, A. A. JIeBUXHUH. .
IIpoekTrpoBaHUe aBUALIMOHHBIX U PAKETHBIX
nsurareneii c npuMmeHeHneM CAD/CAM/CAE-
cucrem: CII6.BI'TY "BOEHMEX" nm. [1. .
YctuHOBa, 2019 (2.2)

16

Wroro no pasgeny 3

16

Pa3pen 4.

MopgenupoBaHue 00beMHBIX COOPOK.

V3yueHue OCHOBHOM U TOMTOJTHUTETLHOR
JIUTEpATyPhI TI0 TEME pa3zena.
BoirnosiHeHue 3a1aHust [J1st
CaMOCTOSITE/IbHOM PabOThIL

K. JIu. . OcHoBel CATIP (CAD/CAM/CAE): CII6.:
[Mutep, 2004 (4)

. Cucrembl CAD/CAM B 1ipoU3BOACTBE:
CII6.BI'TY "BOEHMEX" um. [T. ®. YcTUHORB,,
2015 (4)

A. B. ITobensgHckuii, A. A. JIeBUXUH. .
ITpoekTHpOBaHME aBUALIMOHHBIX U PAKETHBIX

nBuraresneii c npumeHenneM CAD/CAM/CAE-
11

17
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cuctem: CIT6.BI'TY "BOEHMEX" nm. [1. ©.
YctuHOBa, 2019 (2.3)

Wrtoro mno paspeny 4 17
Pazpgen 5. PeBepc-UHXKMHMPHUHL.
o o A. B. ITobensaHckuii, A. A. JIeBUXUH. .
N3yueHrie 0CHOBHOM U OMOTHUTEIBHON
IMTEDATYDEL 10 TEME Pa3Iena. HpOEKTHEOBaHHe aBUALIMOHHBIX U PaKeTHBIX
BhIToHeHMe 3a4aHus A5 Jpuraresieit ¢ npumeHennem CAD/CAM/CAE- 12
CAMOCTOSITE bHOH paBoTsI cucrem: CIT6.BI'TY "BOEHMEX" um. [I. ©.
’ YctuHOBa, 2019 (3)
Wroro no pasgeny 5 12

Pa3zgen 6. PenieHue 3a/ja4 HH)K€HEPHOr'0 aHA/IW3a MeTOA0M KOHeuHbIX 3/1eMeHTOB B CAE-cucremax.

N3yyeHrie 0CHOBHOM U OMOJTHUTE/IBHON
JIUTepaTyphl TI0 TeMe paszjeJa.
BrirosiHeHWe 3afaHust st
CaMOCTOSATEe/TLHOM paboTHI.

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

M. A. [lenucos. . MaremaTuueckoe
MO/Jie/TMpOBaHNe Teryo(u3nuecKrx MpoLeccoB.
ANSYS u CAE-npoekTtrpoBanue: ExaTepuHOypr:
N3n-Bo Yp@y, 2011 (1-5)

A. B. ITobensHckuii, A. A. JIeBUXUH. .
[TpoekTrpoBaHUe aBUALIMOHHBIX U PaKeTHBIX
nsuraresneii c npuMeHeHneM CAD/CAM/CAE-
cucrem: CII6.BI'TY "BOEHMEX" um. [I. ®.

YctrHoBa, 2019 (4)

28

Urtoro no pasgeny 6

28

12

27432




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 UHAUBH/YyalTbHOE TPaKTU4YeCcKoe 3aflaHue;

* JOK7ag;

e BOMpPOCHI K U depeHITMpOBaHHOMY 3aueTy;
e muddepeHITMPOBAHHLIN 3aUeT;

e uddepeHPOBAHHBIN 3a4erT.

KpuTepuu oneHUBaHUS

JuarHocrnueckas pabora
HOuarnoctryeckasi pabora ripoBoauTcs B popme tecta B SMOC Moodle:

e IIpU NPaBWJILHOM OTBeTe MeHee yeM Ha 60% BONPOCOB - He aTTecTalys;
* TIpY NpaBUILHOM OTBeTe Ha 60% BOIPOCOB U Oosiee - aTrTecTarysl.

NupuBuayanbHOe NpakTHUecKoe 3ailaHue

ITo 3apaHee BbIZIAHHBIM MaTepHaiaM CTYJEHT [JO/DKEH BhIMOMHUThL 3D-Moenu feTasieid u cO0poK
nsgenusa B CAD-cucreme, npoussecty pacuét B CAE-cucreme.
CTymeHT JO/DKEH TPeOCTaBUTh TIOSICHUTETBHYFO 3alUCKy C M300payKeHUsIMY, 3CKU3aMH1 U SITIOPaMU
BBITTOTHSIEMOT'O 3a/]aHuS.
Wcnonb3yroTcs ciefyrolye KpUuTepun OLleHUBaHUS:
OTMUYHO - OTUETHBIN MaTepHasbl 33/]JaHKsT He COZIePyKaT OIHOO0K;
XOopolIIo - OTUETHBINM MaTepuasbl 33/]JaHUsA CO/IePKAaT He3HAUUTEILHBIE ONTUOKH, He BMSIOIINE Ha KaueCTBO
JOCTUTHYTOTO pe3y/ibTarTa;
YI0BIETBOPUTENILHO - OTUETHBIN MaTepHasibl 3a/JaHUsI COJep)KaT OIpe/ie/ieHHbIe OIIMOKY, BUSIOINIME Ha
KaueCTBO JOCTUTHYTOIO pe3y/bTara.
[TpuMepsl MHIVBUYAJIBLHBIX 3aJjaHUM MpeficTaB/ieHbl B Y MK JUCIUTIMHEL.

Joknap

Jokmna IpoxXoAuT B yCTHOM (hopMe 110 UHUBUAYaIbHOU TeMe. CTyIleHT TOTOBUT Mpe3eHTaluo
(packpbITHe TeMbl) U BHICTYIIAeT C AOK/Ia[0M Tiepesi ayauTopueil. [lasee CTyeHTY 3a/1at0TCs BOMIPOCHI OT
TIperiofiaBaresisi ¥ CIyliaTesield 1o CoAep>KaHUI0 TeMbl okiaza. CTyeHT o/mKeH JaTh paBUIbHbIE OTBETHI Ha
3a/1aBaeMble BONPOCHL. Ilepeuens TeM J0K1aZ0B pacronoxed B YMK gucovnivHebL.

Bonpocs! k guddepeHnrpoBaHHOMY 3aueTy
[Nepeuens BOTpoCcoB K AuddepeHIMPOBAHHOMY 3adeTy pacrioyioxkeH B Y MK aucuurnivHeL.

JuddepennypoBanHblii 3aueT

Orenka 3a auddepeHIIMPOBaHHbIHN 3aueT BLICTAB/IAETCS Kak cpefiHeapruhMeTHUeCKoe 3a
WHJUBU/YyaAbHOE 33a/laHye U OTBETOB Ha 2 TeOpeTUYeCKHX BOIpoCa.
Vcrnionb3yroTes cnefyroliye KpUTePUX OTBETOB HAa BOTMIPOCHI:
OreHka "3auTeHO-y0B/IeTBOPUTE/IBHO" : TOIHOTA 0TBeTa 50%-60% 110 KaXkjoMy BOIIPOCY.
O11eHKa «3auTeHO-XOPOIIIO»: TIOJTHOTA OTBeTa Ha BOMPOCHI Ouera: He MeHee 70%-80% 1Mo KaXkZioMy BOIIPOCY.
O11eHKa «3auTeHO-OT/TMUHO»: TTOJIHOTA OTBETA Ha BOTIPOCHI OusieTa He MeHee 80% I10 KaXKZOMY BOIIPOCY.
Bo Bcex ocTanbHBIX C/lyyasX CTYAeHT [0J/lyyaeT OLleHKY ''He 3auTeHOo"

JuddepennupoBaHHbIii 3aueT

OuneHka 3a Au@QepeHLIMPOBaHHbIN 3aueT BLICTAB/SETCS KakK CpejHeapupmMeTHyecKoe 3a
WHAUBUYanbHOE 3a/laHie 1 OTBETOB Ha 2 TeopeTUUeCKHX BOMPOCa.
Vcrnione3yroTes cnefyromye KpUTEPUX OTBETOB Ha BOIIPOCHI:
OueHka "3auTeHo-yJ0B/IeTBOPUTEIBHO" : MOMHOTa 0TBeTa 50%-60% 1o Ka)kjoMy BOMPOCY.
OLeHKa «3a4TeHO-XOPOILLO»: TIOJTHOTA OTBeTa Ha BOTIPOCH Orsieta: He MeHee 70%-80% 110 Ka’k0OMy BOTIPOCY.
OrleHKa «3auTeHO-OT/IMUHO»: TIOJIHOTAa OTBETA Ha BOMPOCKI busieta He MeHee 80% MO KaXXJOMY BOTIPOCY.
Bo Bcex ocTasibHBIX C/lyYasix CTY[EeHT I0/y4YaeT OLeHKY "'He 3auTeHO"
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[MacriopT doHa OLIEHOUHBIX CPeJICTB

AyauTopHBIe <
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4 | 7 |Paspen 1. Beegenue. 31 | 19 | 19 | 12 15 VIHpHBHya/bHOE
NIpaKTUYeCcKoe 3a/jaHue
4 - Pazgen 2. TubpupgHbie 18 6 6 1 10 WNnpuBupayansHOe
reoMeTpuuecKue Mogje/in. MpakTUueckoe 3aZjaHue
NuavBunyansHoe
4 | 7 [Pasaen3.Ilapaverpusauns 32|16 | 16 | 16 15 | mpakTMueckoe 3ajaHue,
reoMeTpUuYeCcKHX Mojieieil.
Hoxknag,
Bormpocs! k
nudbepeHIIPOBaHHOMY
4 7 Paspen 4. MoaenuposaHue 27 10 10 17 10 saueTy,
00BeMHBIX COOPOK.
NnpuBuayansHOe
NpaKkTHyeckKoe 3a/jaHue
Bcero 3a 7 cemectp 108 | 51 51 57 50
Hoknan,
4 8 [Pa3pen 5. Pesepc-urmxuHupHHL. | 40 28 28 12 25 WNupuBuayanpHoe
MpakTUueckoe 3aZiaHue
Pazpen 6. Pemrenue 3ajau VHMBUAya/bHOe
HH)XEHePHOro aHa/Ii3a MeToAOM MPAKTITIECKOE 3a/AHHE,
4 8 68 | 40 40 28 25 Borpocsl K
KOHeuHbIX 3y1eMeHTOB B CAE- T U ——
cucTremax. A PEHLMPOBAHHOMY
3a4eTy
Bcero 3a 8 cemectp 108 | 68 68 40 50
Bcero no auciuinHe 216 | 119 | 119 97 100
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IICK-1

Kputepuu oneHuBaHus

Ne 1

Ne 2

Ne 3

Ne 4

Ne 5

Ne 6

Ne 7

Ne 8

Ne 9

Ne 10

Bonpocbl omKkpbimoz2o muna:

Bo BpeMs pa3paboTKu paboueli KOHCTPYKTOPCKOM JOKyMeHTalu Bam HeobXoqumo
MOJTOTOBUTH MaTepHa/bHbIN MakeT C moMoleto YITY craHka. [ls yero Hy>kHa
Bepudukauys B CAM-cucteme?

Bo Bpemst pa3paboTku paboueli KOHCTPYKTOPCKOM JOKyMeHTaLuu Bam
HeoOxoauMo Tipou3BecTH paf pacuétoB B CAE-cucreme. B kakux
pacyéTax peKOMeHAYeTCs IPUMEeHSITb MoZienib TypOyseHTHOCTH Realizable
k—€?

Bo BpeMsi moAroToBKY NPOEKTHOM JOKyMeHTaLuu Bam HeoOX0auMo Mpou3BeCcTH
BOCCO3/IaHUsI U3Ze/us C TioMolbio 31 ckaHupoBaHusl. Kakue 31eMeHThl CKaHHPOBaHUU
MOT'YT OKa3aThbCsl HeOCTYIHbIM A1 3] ckaHepa?

Bo BpeMsi O;rOTOBKY TIPOEKTHOM JOKyMeHTaluu Bam HeobxoaumMa pabora ¢
TIOBEPXHOCTHBIMU 00bekTamMu. Kak B TIPOCTPAHCTBE OTpeZie/sieTCs TOBePXHOCTHAs
Mozenb?

Bo Bpemst pa3paboTku paboueii KOHCTPYKTOPCKOM JA0KyMeHTaruy Bam Heo0XxouMo
rpousBecTty paf pacuétos B CAE-cucreme. B kakux pacuérax peKOMeHyeTCs
MIPUMEHSITh MoZienb TypOyneHTHOCTH RSM?

Bo BpeMs pa3paboTKu paboueii KOHCTPYKTOPCKOM JOKyMeHTaliu Bam HeobXoqumo
OLIeHUTH pe3y/bTarel psaa pacuétos B CAE-cucreme. Kak ocyliecTsisieTcst OLjeHKa
pe3ynbraroB pacuétoB B CAE cucrteme?

Bo BpeMs O/ITOTOBKY MIPOEKTHOM [OKyMeHTal[ui BaMm Heo6X0JUMO CIIPOEKTUPOBATh
3/1eMeHThI U3/e/Us TIOX0[0M «CBepXy BHU3». Ha uéM cTpouTcs noaxon K
MPOEKTUPOBAHUI0 COOPOYHBIX eJUHUL] «CBEPXY BHH3»

Bo Bpemsi pa3paboTku paboueii KOHCTPYKTOPCKOHM JoKyMeHTaLuyu Bam Heobxogqumo
nipousBecTH paj pacuétoB B CAE-cucreme. B Kakux pacuéTtax peKOMeHyeTcs
MIPUMEHSATh MOJie/Ib TypOyneHTHOCTH Standard k—e ?

Bo BpeMsi MO[rOTOBKY TIPOEKTHOM JOKyMeHTal[u1 Bam HeoOxoaumMo
TIPOM3BeCTH BOCCO3/IaHus U3[e/ns C ITOMOLLBI0 3/] ckanupoBaHusi. YTo
VICII0JIb3YIO J/Is1 HauTyyllleli aBToOMaTHueCKOU CIIMBKY OT/e/IbHbIX CKAaHOB
nipu 3D ckaHupoBaHuun?

Bo BpeMs pa3paboTKu paboueli KOHCTPYKTOPCKOM JOKyMeHTalu Bam HeobXoqumo
MOJATOTOBUTb MaTepyabHbIA MakeT C rmomolgeto YITY cranka. [Is uero Hy>xeH
nocripoyeccop B CAM-cucreme?

Bonpocbl 3aKpbimo2o muna:

Bo Bpemst mpoBejeHust IPOYHOCTHBIX PaCuéToB, IpY pa3paboTke paboueit
KOHCTPYKTODCKOM ZIoKyMeHTaruy Bam HeoOXoiMo BeIOpaTh OAIMH U3 KPUTEPHEB
MPOYHOCTU. Kakoii KpUTeprii NpUMeHNM JIJ1s1 MaTepyaioB UMEIOLMX BA3KUN XapakTep
paspylueHus?

MaKCUMaJTbHBIX SKBUBAJIeHTHBIX HaTPsKeHUH 110 Muzecy
MaKCHUMa/bHBIX KacaTelbHbIX HallpsHKeHUH
Mopa-Kynona

MaKCHMa/bHbIX HOPMaJIbHBIX HalpsyKEeHU

Bo BpeMmsi poBe/ieHUst TIOATOTOBKY MaTepraibHBIX MaKeTOB, IPU pa3paboTKe
TPOEKTHOM /IOKyMeHTaruy BaM Heo6XoiuMo BRIOpATh OJJUH U3 BapHaHTOB 3/] mevaTy.
ITpouecc agautrBHOrO NpousBoAcTBa (All), B KOTOPOM TersioBast SHeprusi
WCMOJIb3YeTCA AJ1s1 COeJUHEeHUs] MaTepyasioB IyTeM CII/IaB/eHUs 110 Mepe UX HaHeCeHUs
3TO:

nponecc All npsMoro rnoaBoja 3Hepryuy ¥ Marepuasnia
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Ne 3

No 4

Ne 5

Ne 6

Ne 7

Ne 8

npouecc All cTpyliHoe HaHeCeHUe CBS3YIOLLETO
niporjecc Al ¢oTromnonumepusaliiv B BaHHe

npouecc ATl cuHTe3a Ha MOAJIOKKe

Bo BpeMs mpoBe/ieHHst TPOYHOCTHBIX PACUETOB, TIPU pa3paboTke paboueii
KOHCTPYKTOPCKOM JOKyMeHTalui Bam Heo6X0[UMO BbIOpaTh OZIMH U3 KPUTEPUEB
MpoYyHOCTH. YeM OT/IMUaeTCsi KpUTEPHii MaKCUMaJTbHBIX HOPMaJ/IbHbIX HallpsKeHUH OT
Kkputepus Mopa-Kysona?

KkpuTepuii Mopa-KynoHa mcrnonb3yeTcs Tak >ke Kak M KpUTepril MaKCUMa/IbHbIX
HOPMaJIbHbIX HampsDKeHWH [71s1 XPyTKUX MaTepraoB, HO UCIO/b3YeTCs [i7is MaTepyasioB
T10-Pa3HOMY COTIPOTUBJISIFOILMXCS PACTSDKEHUIO U CKATHIO

KpPUTepHii MaKCUMa/IbHBIX HOPMaJ/IbHBIX HAIPSDKEHUH UCTIO/b3YeTCs TaK JKe Kak U
kpuTepuii Mopa-Kynona /11 Xpynkux MaTepHasioB, HO MCIIO/Ib3yeTCsl AJ1s1 MaTepyaioB
T10-Pa3HOMY COTIPOTUBJISIFOIIMXCSL PACTSDKEHUIO U CXKATHIO

Kputepuii Mopa-KynoHa ucrosb3yeTcsi Tak >Ke Kak U KpUTepHid MaKCUMasIbHbIX
HOPMaJIbHBIX HaMpsKeHWH [isl XPYTNKUX MaTepyaioB, HO OrpesiefisieT MOMeHT
HCuepriaHusi HecCylel criocobHOCTH.

Bo Bpemsi mpoBeieHMst TIPOUHOCTHBIX PAaCUéTOB, P pa3paboTke paboueit
KOHCTPYKTOPCKOU ZIOKyMeHTaIuu BaM Heo0X0[uMOo BbIOpATh OIUH U3 KPUTEPUER
MPOUHOCTH. Kakoil KpuTepuii MpOUHOCTU MPeATIoUTHTe/TbHee UCTI0b30BaTh /ISt
XPYIIKUX MaTrepyasioB?

MaKCHMaJ/TbHbIX HOPMaJIbHbIX HallpsKeHU
MaKCHMaJ/IbHbIX 5KBHBa/IEHTHBIX HarpspKeHUW 1o Musecy
Mopa-Kynona

MdKCHMaAJIbHBIX KaCaTe/JIbHbIX HaHpH)KEHI/Iﬁ

Bo BpeMd IMOATrOTOBKU HpOEKTHOﬁ AOKYMEHTallun Bam H€06XO,ELI/IMO MpoOU3BECTH
BOCCO3aHUA U3[ejisd, CHATOro C rpon3BOACTB, BbIGepI/ITe noaxon:

peBepC-UHXUHUPHUHT
v3MepeHre U KOHTPOJIb

3aKa3 y CTOPOHHETr0 IIPOU3BOUTe/IS

Bo Bpemst TeXHOIOrMUYeCKol MpopaboTKu paboueii KOHCTPYKTOPCKOM I0KyMeHTaruu
Bam Heo6xoaumo nipou3Bect Bepudukanuio. FIHCTpymeHTH! Beprdurkaimyi B CAM
CUCTeMax I03BOJIAIOT:

HAar/IsiZIHO TIPOBEPUTh TPAEKTOPUIO /IBW)XKEHUSI UHCTPYMEHTA, OI[eHUTh KaueCTBO U
0010 TeXHOJIOTHIO U3rOTOB/IEHHUS 1eTaln

TPOBECTH PacuéT MPOYHOCTHBIX XapaKTePUCTHK pe3lia

TIPOBeCTH pacyéT Heobxogumoro KonmmuectBa COXK 1 HeoOXoAuMoe oXJiaKAeHe
PEXXYIL[eT0 MHCTPyMeHTa

Bo BpeMsi MOATOTOBKY NIPOEKTHOM [JOKYMeHTal[ui Bam Heo6X0AUMO MTPOH3BeCTH
BOCCO3/IaHUS U3/e/Hs C TTIOMOIIbio 3/] ckaHupoBaHus. [1oAroToBKa Aetanu
CKaHWPYEMbIX TTOBEPXHOCTel Mpy PeBepc-UHKUHUPUHTE Tpelyer:

MaTHpOBaHKe [T0BEPXHOCTeH C BLICOKOM OTpayKarolrieil CriocOOHOCTHI0
CrieLjManbHbIM CTIpeeM

MaTHpOBaHHe UEPHBIX ITOBEPXHOCTEN CrielaabHbIM CIIpeeM
MaTUpOBaHHe NIPO3payHbIX [IOBEPXHOCTEN Crel{la/lbHbIM CIIpeeM

MaTUPOBaHKE BCEX HOBerHOCTEﬁ Crielja/IbHbIM CIIpeeM
Bo BpeMs IOATr0TOBKU HpOEKTHOﬁ AOKYMEHTallun Bam HEO6XO,E[I/IMO CITPOEKTHUPOBATH
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3/IeMEHTBI U3/IeHs TIO/IXO/IOM «CBEPXY BHU3». TT0/1X0/1a K TIPOEKTUPOBAHKIO COOPOUYHBIX
e/TUHUL] «CBEPXY BHU3»

co37iaHye Jietasiel B KOHTeKCTe COOPKH, Ha OCHOBE TeOMeTPHUYeCKHX /1IeMEeHTOB
[pyrux geranen

co3aaHusi COOPOUHOI MOJIe/H TIOSTHOCTBIO0 COOTBETCTBYIOT PeabHOMY
IIPOM3BOJCTBEHHOMY TPOLeCCY

CO31dHME€ OCHOBHBIX 'eOMEeTPHUUYECKHUX 3JIEMEHTOB, OIIMPAsACH Hd UX
IMMPOCTPAHCTBEHHOE OIpe/ie/ieHre

co3zaHusi COOPOYHOM MOZIe He COOTBETCTBYIOT OMOHHUUECKOMY /IU3aliHy, B3ATOMY U3
>KUBOW MPUPOABI
Bo BpeMsi moroToBKY IPOEKTHOM JOKyMeHTaLuu Bam Heob6xoaumMo rubpusiHoe
npoekTHpoBaHue. ['MOpyHOe MoenpoBaHue 1103B0JIsIeT paboTaTs:

OZIHOBDPEMEHHO C TBePZ0Te/TbHBIMU 00BeKTaMU 1 TIOBEPXHOCTSIMU

TOJIBKO C TBEPAOTE/IbHBIMU obbekTaMu

TOJILKO C MIOBEPXHOCTHBIMU 0ObeKTaMH
Bo Bpemst poBe/ieHust IOTOTOBKM MaTephaibHbIX MAaKeTOB, TP pa3paboTke

MPOEKTHOM IOKyMeHTalui Bam HeobXoauMo BEIOpaTh OJJUH W3 BapHaHTOB 3/] mevaTy.
Ipotiecc, Ipu KOTOPOM TpeABapUTENbHO OCaXKeHHBIN (HOTOTIOIUMED Ce/IeKTUBHO
00/TyyaeTcsi CBeTOBBIM U3/TyUeHUEM 3TO:

riporjecc ATl doronomumepu3saliuy B BaHHe

npouecc All cTpyliHOro HaHeceHuWs1 MaTepyasna

niporjecc AIl cTpyHHOro HaHeCeHHe CBSI3YIOILEro

npouecc AIl skcTpy3un marepurasna
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