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)
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PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
ITPOEKTUPOBAHUE C ITIPUMEHEHWEM CAD/CAM/CAE-CUCTEM
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Beinyckaroman Kadeapa A8 NIBUTATEJ/IN 1 SHEPT OY CTAHOBKMU JIETATEJ/IBHBIX
AIIITIAPATOB
Kadeapa-pa3padorunk paboueit A8 NIBUTATEJ/IN 1 SHEPT OY CTAHOBKMU JIETATEJ/IBHBIX
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a YACHI (1m0 Ha/MMuMI0 BU/I0B 3aHATHIA) o
B 9 ﬁ AYJUTOPHBIE 3AHATUA | CAMOCTOATEJ/IBHASA PABOTA B
o= O ani
I | O =
o |SE| X = = X = 2 B
=R =A = s | S & o) A= | =8
O QO |OH | o < TS| M g Q HO | » O
& = = < o o a2 |9 E o = & S % &
¢ 2|22 ¥ 5| 5 SE BE & = RE | &g
S GEE 8 E EZEf 2 B : g5 28
[al M = o< e < M o @) < ="
=¥ o) > O
=z 2 2% % S | 2 | EE E
s g & N =
T = = > > g | =
o % M < [~
@]
4 | 7 3 | 108 | 68 0 0 68 40 0 0 40 ilgg’

Cankrt-ITetepOypr
20 r 27433



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-3.1 — cnocobHoCTh pa3pabarhiBaTb MPOEKTHYIO M Pabouyio KOHCTPYKTOPCKYIO AOKYMEHTAalWI0 Ha
PaKeTHO-KOCMHUECKYH0 TEXHUKY U UX COCTABHBIE 3/IEMEHThI

DOpMHUPOBaHHIO KOMITETEHI[UH CITY>KUT JOCTKEHUE CJIeIyIOLIUX Pe3y/IbTaToB 00pa30BaHus:
IICK-3.1

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;

- UCTI0/Ib30BAaTh CIIPaBOYHbIE MaTepUalibl [ijisi MPOBEeIeHHUs PA3/IUUHbIX PACYETOB 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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4 7 Paspen 1. Beegenue. Beezienne. Knaccuduxkanus u obnacts npumenennss CAD/CAE/CAM cucrem. 16 10 10 6 15
FeomeTquecx(oe MO/ie/lMipoBaHue 06BEMHBIX TeJl.
4 7 Paspen 2. PeBepc-HH)XMHUPHHT. PeBepC-UHKUHUPUHT. 24 18 18 6 15
4 7 Paszpen 3. I'nOpuaHble reoMerpuueckKue Mopeau. CoszaHue rubpUHOM reoMeTpHUUYeCKOi MOJeIH. 12 6 6 6 15
4 7 Paspen 4. Pemienne 3ajiay HH)KeHePHOT'0 aHa/IM3a MeTO/J0M KOHeUHBIX 3/1ieMeHToB B CAE- 30 20 20 10 20
cucremax. Pemienue 3a/lay MTH)KeHePHOT0 aHa/i3a MeTO[,0M KOHEeYHBIX 3/IeMEHTOB B CAE-cucremax.
4 7 Paszpen 5. HapameTpm.a!.]ml reoMeTpuyecKux Mojaeneil. Co3zaHue apamMeTpU3UpPOBaHHbIX 14 8 8 6 15
TeoOMeTpUuUYeCKHUX MoJesien.
4 7 Pazpgen 6. Mogenup 00BeMHBIX c60poK. MozsienupoBaHie 00beMHbBIX COOPOK. 12 6 6 6 20
Bcero 3a 7 cemecTp 108 68 68 40 100
Bcero no gucuunivHe 108 68 68 40 100
3.2. AyAUTOPHBII NPAaKTUKYM
Oo0nemMm,
No Homep 1 HaumeHOBaHHe
Tema npaxTHYecKoro 3aHATUA aya,.
n/n pa3fena JUCHMILUTAHbBI
4acoB
dopmupoBaHHe YIIpaB/siollei mporpamMMbl 3D Moenm
1 TpybKa «PaHka-Xumiia» Ha nmedatb B CAM cucTteme 2
«cjaiicep».
2 ITeuaTh MoJe/u TpyOKa «PaHKa-Xumiia» Ha 3D npuHTepe. 2
®opmupoBaHue yIipaB/siolleii mporpamMMbl 3D Moenu
3 |Pa3sgen 1. Beegenue. «uknon» Ha neyats B CAM cucreme «craricep».Ileyats 2
snemenToB 3D mogeneit «Ilukmnon» Ha 3D ripuHTepe.
4 Co3zganue 3D mMogenu He mapaMeTpu3oBaHHoM 3D Mozenu 7
«uknon»
5 Co3paHue He TlTapaMeTpu30BaHHOM 3D Mofenmu Tpyoka ?
«PaHKa- XuIiiia».
6 OOBEéMHOE cKaHHMpOBaHHe CKaHepoM Range Vision koseca 9
I'T1 c HaHeCceHWeM MaTUPYIOLLEro CIipesi U MeTOK.
Pazpnen 2. PeBepc-MH>XKUHUPUHT. - —
7 OO6BéMHOe CKaHMpOBaHKe cKaHepoM RangeVision TypOHHBI 9
JKP]T 6e3 HaHeCEeHUsI MAaTHUPYIOIIIETO CIIpesi U METOK.
Pazgen 3. TubpugHbie . .
8 Co3zmaHue rHOpUIHONM reOMeTPUUEeCKON MOJIE/TH. 6
reoMeTpUYeCKre MOZeJIH.
9 Maremarrueckoe MO e/MpoBaHue pacripeesieHus ToIIvMBa 8
Pasgien 4. PemeHue 3aa4 BO/M3M (hOPCYHOUHOU ro/IoBKM razoreHepatopoB XKP/I
10 |MEDKEHEPHOTO aHa/M3a MeToA0M MareMaTtryeckoe Mo/ie/TMPOBaHKUE MPOLECCOB B MUKPO- 6
KOHeUHbIX 37ieMeHToB B CAE-  |[TypOWHHOM JiBUraTe/e
1 crucTeMax. MaremMarrueckoe MoZie/TMpOBaHKUe MPOLIECCOB B I1]€JIEBOM 6
LIUK/IOHE
12 Co3nanue napameTpusoBaHHoi 3D Monenu «Jlonatka» 2
dopmupoBaHue yIpasisiioLlel mporpaMmMel 3D Mogenu
13 «®DopcyHouHas rosioBKa» Ha rneuate B CAM cucreme 2
«cJaiicep»
1a Pasgen 5. Ilapamerpusarnus 0 P o 3D >
~ « »
reOMETPHUCCKIX MOJIe/Iei. evarb Mozenu «PopcyHOUHas rojoBka» Ha 3D npuHTepe
®dopMupoBaHre yrnpas/stolel mporpammel 3D Mogenu
15 «Jlomatka» Ha neyats B CAM cucreme 9
«caiicep»Co3zaHue rnapameTpu3oBaHHO 3D Mogenu
«®DopcyHOYHas rosoBKa»
6 27433




16 |Pa3men 6. MopenvpoBaHue MogenupoBanue 06bEéMHOM 3D cHbopKu «I'a3oreHepaTop» 3
17—00beMHbIX COOPOK. MogenupoBanue 00béMHOI 3D cbopku «Muuu I'TI» 3
Bcero 3a 7 cemectp 68
3.3. CamocrosaTenbHast padora crygenra (CPC)
Ne |Homep m HaMMeHOBaHuUe pasjesa Oo0nemMm,
Cojep>xaHue yueGHOro 3a/jaHus
n/n JUCLHUITAHBI 4acoB
1 |Pasgen 1. Bepenye. Beezenue. 3yueHre OCHOBHOU U [JOTIOJIHUTE/ILHOM 6
JIUTEepaTypkl 10 TeMe paszesna
W3yueHrie 0CHOBHOM U IOTIOJTHUTE/ILHOM JIUTEPATYPhI T10
2 |Pasgen 2. PeBepC-WH>XUHUPHHL. Teme pa3/iesia. BeimonHeHye 3aziaHus AJis 6
CaMOCTOSITe/TILHOM paboThI.
3 Pasgen 3. TubpugHbie W3yueHrie 0CHOBHOM U JIOTIOTHUTE/ILHOM JIUTEPATYPhI T10 6
reoMeTpuuecKue MOZesu. TeMe paszesa
Pazgen 4. PemieHue 3aau . .
W3yyeHre 0CHOBHOM U IOMOTHUTE/ILHOU JINTEPaTypPhl 10
VIH)KeHepHOTr0 aHa/iu3a MeTOL0M
4 TeMe paszesa. BeinosHeHye 3a7aHus A1 10
KOHeYHbIX 371eMeHTOB B CAE- o
CaMOoCTOSATeILHOM paboThI.
cucremax.
Pasgen 5. TlapameTpusats V3yuyeHrie 0CHOBHOM U JJONOJTHUTE/ILHOU JIUTEPATyphI 110
5 N TeMe pasgesa. IlogroroBka K KOJJIOKBUYMY. 6
reoMeTpUYeCKUX MOZeJIen. o
BoInosiHeHWe 3a/laHus 11 CAMOCTOSATE/TLHOU PaboThI.
Pasen 6. MojenmpoBane V3yueHrie 0CHOBHOM U JIONOJTHUTE/ILHOU JIUTEPaTyphI 10
6 Teme pa3fiesia. BeimonHeHue 3aziauvs AJis 6
00beMHBIX COOPOK. o
CaMOCTOSTeILHON paboThl.
Bcero 3a 7 cemecTp 40
4. ®OPMbI KOHTPOJII OCBOEHUSA TNCLUITIVINHBI
CEMECTP HEJAE/IN CEMECTPA
123 4 56|78 9 |10(11(12/13/14/15|16 17
7 Bonp.ud.3au | | [P Hoxn|P [P| Bomp.[ud.3au, UI13, aud. 3au.

A

YcioBHBIE 0003HAUEHMST:
[P — nuarHocTuueckasi pabora;

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

Lok — noknag;

UII3 — unauBHyanbHOe MpakKTUUeCKoe 3aaHuE;
. 3a4. — quddepeHIMPOBaHHbIN 3aueT.

TeKyIuii KOHTPOJ/Ib YCIIEBAéMOCTH CTYIE€HTOB TIPOBOJUTCS B JUCKPETHbIE BPEMEeHHbIE HHTEPBA/IbI B
cleayommx popmax:

dI'HOCTHYEeCKas pa60Ta;

BOMPOCHI K v depeH[MPOBAaHHOMY 3aueTy;
JlOKna;

VHAVBU/yabHOE TPaKTUUeCKoe 3aflaHue.

An

HPOME)KYTO‘IHBH dTTecTalus IMpOBOAUTCA B (l)OpMaXZ

hdepeHIMPOBaHHBIN 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:
TTCK-3.1 criocobHOCThL pa3pabarhiBaTh MPOEKTHYIO ¥ Pab0UyH0 KOHCTPYKTOPCKYIO JOKYMEHTALIMIO 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 OCBOEHUSI JUCLMIUIMHBI cocTaBisgeT 3 3.e., 108 u. TIporpaMMol JUCIUMJIHHEL
TpeAyCMOTPeHbI IpakTUdeckue 3aHsaTus (68 4.), camocrosTensHast pabota crysenTa (40 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 JUCLMILIMHEI cocTaBngeT 108 4., u3 HUX 68 4. ayUTOPHBIX 3aHATHH, U 40 u.,
OTBe/|eHHbIX Ha CaMOCTOSITe/IbHYI0 paboTy CTyZeHTa.

PekoMeHzIalIK  TI0  pacripe/ie/ieHHI0  yueOHOTO BpeMeHU M0 BHJ]AM CAMOCTOSITE/TbHOM paboThl M
pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUVIMHBI IIPOM3BOAWUTCS B COOTBeTCTBUM C IlonokeHHMeM O TeKylleM,
py6eKHOM KOHTPOJIe YCIIeBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcsl.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUs TIPYBe/ieHbl B TPUIOKeHHH 3 K Paboueii mporpamme.

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)

Wroro no pa3geny 1

Pa

37es1 2. PeBepc-UH)XXUHMPHHL.

V3yueHre OCHOBHOM U TOMTOTHUTETLHOR
JIUTEpATyphI TI0 TEME pa3zena.
BoirnosiHeHue 3a/1aHust [J1st
CaMOCTOSITE/IbHOM PabOThIL.

A. B. ITobensHckuii, A. A. JIeBUXUH. .
ITpoekTrpoBaHMe aBUALIMOHHBIX M PAKETHBIX
nurareseii c npumeHeHneM CAD/CAM/CAE-
cucrem: CIT6.BI'TY "BOEHMEX" um. [1. ©.
YctuHoBa, 2019 (3)

Wroro no pasgeny 2

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

6

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)

A. B. ITobensHckuii, A. A. JIeBUXUH. .
IIpoekTrpoBaHre aBUALIMOHHBIX U PAKeTHBIX
neurareseii c npumeHeHneM CAD/CAM/CAE-
cucrem: CITI6.BI'TY "BOEHMEX" um. [I. @.
YctuHoBa, 2019 (4)

M. A. lenucoB. . Maremarrueckoe
MOZle/IMpoBaHue Telyo(r3nueCcKUX IPoLeCcCoB.
ANSYS u CAE-nipoekTtupoBanue: ExatepuHOypr:
W3pn-o Yp@Yy, 2011 (1-5)

10

Wtoro no pa3peny 4

10

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)

Wrtoro no pasgeny 5

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)

Uroro no pasgeny 6
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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 g °\i E
7 s 5 = O
KOHTaKTHOH | o 5 s E ==
a dopme ZE g = E
o | E o =8| §& = O
& g HaumeHoBaHue pa3/je/ioB 1 b £ Eg| &E o)
2 = AUAAKTHYECKHUX eJUHHI] &) Ex| 2| & g =i
= | 5|8 ST
) H | EE| =8 = T
(@] = o -] - (@)
R 5| OR o = T
g S =
= o
4 | 7 |Pasgen 1. Beepenue. 16| 10 | 10 | 6 15 MHansizyansroe
NIpaKTUYeCcKoe 3a/jaHue
Hoxnag,
4 7 |Pa3pen 2. PeBepc-MH)XXMHHPHHTL. | 24 18 18 6 15 WNHupuBuyaneHoe
MIpaKTUYeCcKoe 3a/jaHue
4 - Pazgen 3. TubpupgHbie 1 6 6 6 15 WNupuBupyansHOe
reoMeTpuU4yecKue Moje/IH. NpaKkTUYeCcKoe 3a/jaHue
Pazpen 4. Pemienue 3ajau VIHpBUAya/bHOe
HH)XEeHePHOro aHa/Ii3a MeToAOM MPAKTITIECKOE 3a/aHHE,
4 7 30 | 20 20 10 20 Bomnpoce! K
KOHeuHbIX 371eMeHTOB B CAE- T U ——
cucTreMax. A PEHLMPOBARHOMY
3a4eTy
WNnpuBuayansHOe
4 7 Paspen 5. HapameTpu:*.auj/l A 14 8 8 6 15 NpakTHU4eCcKoe 3a/jaHue,
reoMeTpHUYeCcKHX Mojeen.
Hoxknaf,
Bonpocs! K
nubdepeHMPOBaHHOMY
4 7 Pa3pen 6. MopennpoBaHue 1 6 6 6 20 saueTy,
00BbeMHBIX COOPOK.
NupvBunyanbHoe
NIpaKTUYeCKoe 3a/jaHue
Bcero 3a 7 cemectp 108 | 68 68 40 100
Bcero no auciurinae 108 | 68 68 40 100
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Kputepuu oneHuBaHus

IICK-3.1

Ne 1

Ne 2

Ne 3

No 4

Ne 5

Ne 6

Ne 7

Ne 8

Ne 9

Ne 10

Ne 1

Ne 2

Ne 3

Bonpocbl omKpbimozo muna:

Bo BpeMs pa3paboTKu paboueli KOHCTPYKTOPCKOM JOKyMeHTalu Bam HeobXoqumo
MOJTOTOBUTH MaTepHa/bHbIN MakeT ¢ moMoleto YITY craHka. [l1s yero Hy>kHa
Bepudukauys B CAM-cucteme?

Bo BpeMs pa3paboTKu paboueii KOHCTPYKTOPCKOM JOKyMeHTaluu Bam HeobXoqumMo
npou3sBecTty paf pacuétoB B CAE-cucreme. B kakux pacuétax peKOMeHAyeTCs
MIPUMEHSITE MoZieb TypOyneHTHOCTH Realizable k—e ?

Bo BpeMsi moAroToBKY NPOEKTHOM JOKyMeHTaLuu Bam HeoOX0auMo Mpou3BecTH
BOCCO3/]aH1s1 U3Zeus C TioMolbio 31 ckaHupoBaHus. Kakue 31neMeHThl CKaHHPOBaHUU
MOT'YT OKa3aTbCsl HeAOCTYIHbIM A1 3] ckaHepa?

Bo BpeMsi moAroToBKY NPOEKTHOM JOKyMeHTaLun Bam HeoOxoaumMa pabora ¢
MOBEPXHOCTHBIMHA 06”beKTaMI/I. Kak B IMPOCTPAHCTBE OIpeae/ideTCsa IIOBEPXHOCTHAsA
Mozenb?

Bo Bpemsi pa3paboTku paboueii KOHCTPYKTOPCKOM J0KyMeHTaruy Bam Heo0xouMo
ripousBecTH paj pacuétoB B CAE-cucteMe. B Kakux pacuéTtax peKOMeH/1yeTcs
MPUMEHSTh MOJie/Tb TypOy/neHTHOCTH RSM?

Bo Bpemst pa3paboTku paboueii KOHCTPYKTOPCKOM JA0KyMeHTaruy Bam Heo0XxouMo
OLIeHUTH pe3ysbTaThl psja pacuétoB B CAE-cucreme. Kak ocyljecTB/sieTcs OLieHKa
pesynbraros pacuétos B CAE cucreme?

Bo BpeMmst MOArOTOBKM TIPOEKTHOM JOKYMeHTaL BaM Heo6X0AMMO CIIpOeKTHPOBaTh
3/1IeMeHThI U3/IeJTUS TIOIX0/IOM «CBepXy BHU3». Ha uéM CTpOUTCS MoAxon K
TPOEKTHPOBAHUIO COOPOUHBIX eJUHUL] «CBEpXY BHU3»

Bo BpeMs pa3paboTku paboueii KOHCTPYKTOPCKOM JOKyMeHTalu Bam HeobXxoqumo
npou3sBecty paf pacuétoB B CAE-cucreme. B Kakux pacuétax peKOMeHAyeTCs
TIPUMEHSITE MoZiesb TypOyaeHTHOCTH Standard k—e ?

Bo BpeMsi moAroToBKY NIPOEKTHOM JOKyMeHTaLuu Bam HeoOX0auMo Mpou3BecTH
BOCCO3/IaHUs1 U3Zieus ¢ ioMolibio 31 ckaHupoBaHUs. YTO UCIIO/B3Y10 [/ Hauyuliei
aBTOMAaTHYeCKOH CIIMBKHU OT/ie/IbHbIX CKaHOB Npy 3D ckaHupoBaHUN?

Bo BpeMmsi pa3paboTku paboueii KOHCTPYKTOPCKOM JoKyMeHTalyu Bam Heobxoqumo
TO/ITOTOBUTEL MaTepHabHbIN MakeT C romoiiipio UITY cranka. [Ijs uero Hy>xeH
noctrporeccop B CAM-cucreme?

Bonpocb! 3akpbimozo muna:

Bo BpeMsi poBe/ieHNsI IPOYHOCTHBIX PACYETOB, MpY pa3paboTke paboueit
KOHCTPYKTOPCKOM JoKyMeHTalyu Bam HeobxouMo BbIOpaTh OZfMH U3 KpUTEpHEB
rpouyHocTy. Kakoi KpuTepuii ITIpUMeHNM [IjIsl MaTePUaIOB UMEIOIIUX BSI3KUM XapaKTep
paspyLieHus?

MaKCHMMaJIbHbIX SKBUBa/eHTHBIX HalpsDKeHUH 110 Musecy
MaKCUMaJIbHbIX KacaTe/bHbIX HalpshKeHUi
Mopa-KynoHna

MaKCHMaTbHBIX HOPMaJIbHBIX HarpsyKeHUH

Bo Bpems mpoBeieHYsI TIOATOTOBKH MaTepHa/IbHbIX MAKeTOB, MPU pa3paboTke
TIPOEKTHOM IOKyMeHTaluy Bam Heo6XoauMo BeIOpaTh OZIMH 13 BapuaHToB 3]1 revarw.
Iporecc agauTHBHOTO Mpor3BoAcTBa (AlT), B KOTOPOM TeTioBasi SHEprus
WCTIONB3YeTCs [7Is COeJUHEHHs] MaTeprasioB IyTeM CI/IaB/IeHUs TI0 Mepe MX HaHeCeHHst
3TO:

nporecc All npsiMoro nozABoza S3Hepruy U MaTepuasa
npotecc All cTpyiiHOe HaHeCeHUe CBSI3YIOLLEro
riporjecc ATl dororonumepu3saliy B BaHHe

niporiecc ATl cuHTe3a Ha MoJJI0KKe
Bo Bpemsi mpoBeieHMst TTIPOUHOCTHBIX PAacuéToOB, TPU pa3paboTKe paboueit
KOHCTPYKTOPCKOU ZIOKyMeHTaIu1 BaM Heo0X0[UMO BbIOpATh OUH U3 KPUTEPUER
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Ne 6

Ne 7

Ne 8

MPOYHOCTH. YeM OT/IM4aeTcs KpUTeprui MaKCUMa/IbHbIX HOPMa/IbHBIX HalpsHKeHUH OT
kpurepust Mopa-Kyinona?

Kputepuii Mopa-Ky/oHa UCIo/b3yeTcst Tak JKe Kak ¥ KpUTepuil MakCMMasbHbIX
HOPMaJIbHBIX HaMpsDKeHWH 11 XPYTIKUX MaTepraoB, HO UCIIO/b3YeTCs [/l MaTeprasioB
T10-Pa3HOMY COIPOTHUBJISIOIIMXCS PACTSDKEHUIO M CKAaTHIO

KpUTepHii MaKCUMa/TbHBIX HOPMaJIbHBIX HalpsKeHUH MCTI0/b3yeTCsl TaK JKe Kak U
kputepuii Mopa-Kyrnona /15t Xpynkyux MaTepuasioB, HO UCIIO/Ib3YeTCs AJIsl MaTepraioB
T10-pa3HOMY COTIPOTHBJISIOIINXCS PACTSDKEHUIO Y CKATHIO

KpuTepuii Mopa-KysioHa ucrosnb3yeTcs Tak ke Kak U KpUTepuil MaKCUMasTbHbIX
HOPMaJIbHBIX HarpspKeHWH /ISt XPYTIIKUX MaTepuasioB, HO OTIpe/iesisieT MOMEHT
HCUepriaHus HecCylriel CriocoOHOCTH.

Bo Bpemst mpoBejeHus IPOYHOCTHBIX PaCuéToB, IpY pa3paboTke paboueit
KOHCTPYKTODCKOM ZIoKyMeHTaruy Bam HeoOXoMMo BeIOpaTh OAIMH U3 KPUTEpHEB
MPOYHOCTU. Kakoii KpUTeprii MPOYHOCTH TNpeSIOYTHUTe/IbHEee UCI0Ib30BaTh IS
XPYIIKUX MarepuasoB?

MaKCHUMaJTbHBIX HOPMAaJTbHBIX HaMpPsKeHUH
MaKCUMaJ/bHbIX S5KBUBaJIeHTHBIX HarpsbKeHui 1o Musecy
Mopa-Kynona

MaKCHMaJ/IbHBIX KdaCaTe/IbHbIX HaHpH)KEHI/Iﬁ

Bo BpeMsi O/[rOTOBKY TIPOEKTHOM JOKyMeHTal[ur Bam HeoOX0MO TTPOU3BECTH
BOCCO3/IaHUs U3/Ie/THs1, CHATOTO C TPOU3BO/ICTB, BBIOEPHTE MTOJXO/:

peBepC-UHXUHUPHUHT
H3MepeHue U KOHTPOJIb

3aKa3 y CTOPOHHETO MPOU3BOAIUTEIS

Bo BpeMst TeXHO/IOrMUeCKOM MPopaboTKY paboueli KOHCTPYKTOPCKOH TOKYMEHTALUN
Bam Heo6xoapMo Tipon3BecTH BepuduKamuio. MHCTpymMeHTh! Bepudukarmy 8 CAM
cucTemMax Mo3BOJISIIOT:

HaryigAHO IIPOBEPUTE TPAEKTOPUIO ABW)KEHNA MHCTPYMEHTA, OLIEHHUTh Ka4ueCTBO U
06]]_[}7}0 TeXHOJIOTMIO U3T0TOBJ/IEHHUA JeTa/i

TIMpOBECTH pacqéT MPOUYHOCTHBIX XdPAKTEPUCTUK pe3lja

MPOBECTH pacyét Heobxomumoro KommuectBa COXK U HeOOX0ZMMOe OXJTaXKIeHHe
PeXylLlero UHCTpyMeHTa

Bo BpeMsi O/;rOTOBKY TIPOEKTHOM JOKyMeHTal[uK Bam HeoOX0MMO MPOU3BECTH
BOCCO3/,aHus U3zle/us ¢ nomousro 3/1 ckaHuposanus. I[Togroroska geranu
CKaHUPYEMbIX ITOBEPXHOCTEH 1pu PeBepc-MHXUHUPUHTE TpelyeT:

MaTHPOBaHHe TTOBEPXHOCTEH C BBICOKOW OTpPaXKkaroliel criocOOHOCThIO
CrieliajabHbBIM CIIpeeM

MaTUpOBaHMe YEPHBIX ITIOBEPXHOCTEN CrielaTbHBIM CIIpeeM
MaTUpOBaHUe MMPO3PaYHbIX MOBEPXHOCTeH ClielaabHbIM CITpeeM

MaTHUpPOBaHUE BCeX HOBerHOCTei/JI Crieriia/JIbHbIM CIIpeeM

Bo Bpemst MOArOTOBKM TIPOEKTHOM JOKYMeHTaL BaM Heo6X0MMO CIIpOeKTHPOBaTh
3JIeMEHTBI U3/Ie/Hs TIOIX0/IOM «CBEPXY BHU3». TT0/1X0/1a K MPOEKTUPOBAHHIO COOPOUHBIX
eIMHUL] «CBEPXYy BHU3»

Co37iaHye JieTaseil B KOHTeKCTe COOPKH, Ha OCHOBE TeOMeTPHUYeCKHX /1eMeHTOB
I pyrux geranei
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Ne 9

Ne 10

co371aHusl COOPOYHOM MOZIeNH TTOJTHOCTBIO COOTBETCTBYIOT PeabHOMY
TIPOU3BOZCTBEHHOMY MPOLIECCY

CO37laHre OCHOBHBIX TeOMeTPHUECKUX 3JIEMEHTOB, OMHUPasiCh Ha UX
MPOCTPaHCTBEHHOE OTIpe/iesieHre

co3aHusi COOPOUYHOM MO/Ie/T He COOTBETCTBYIOT OMOHUUECKOMY AU3aliHY, B3ITOMY U3
JKUBOU TTPUPO/IbI
Bo BpeMsi MOATOTOBKY TIPOEKTHOM JJOKyMeHTal[uu Bam Heob6xoaumMo rubpugHoe
TpPOeKTHUpOBaHue. ['MOpHIHOe MO/IeTMPOBaHKe TI03BOJISIeT Pab0TaTh:

OJJHOBPEMEHHO C TBEP/IOTe/IbHBIMM 00BEKTAMHU U TIOBEPXHOCTSIMU

TOJIBKO C TBePAOTE/IbHBIMA obbekTaMu

TOJIBKO C ITOBEPXHOCTHBIMHA obbekTaMu
Bo BpeMs IpOoBeAeHUA MMOArOTOBKY MdT€PUA/IbHBIX MaKeTOB, IIpU pa3pa60TKe

IIPOEKTHOM JJOKyMeHTalu1 Bam Heo6xoarMo BbIOpaTh Of1H U3 BapuaHToB 3]] nevarty.
IMpouecc, mpy KOTOPOM IpeZiBapyUTe/IbHO 0CaXK/eHHbIH (POTOMOMMMED Ce/leKTHUBHO
00/y4aeTcsi CBeTOBBIM U3/TyUeHHEeM 3TO:

npotiecc AIl ¢oTononumepusaLu B BaHHe

niporjecc All cTpyliHOro HaHeCeHHs1 MaTeprana

npouecc All cTpyliHOro HaHeCeHHe CBSI3YIOLIEro

niporjecc ATl 3KCTpy3uu Matepuaa
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