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1. Hesan 1 3272490 IUCHHUIIIMHBI

JlucuuIuinHa npegHa3HaueHa A NPUBUTUS OyIyIIMM CIELUAINCTaM HaBBIKOB HCIOJIb30BaHUS
B IIPAKTUYECKOM JEATEIBbHOCTH COBPEMEHHBIX CHCTEM KOMIIBIOTEPHOrO Mojenuposanus. Llens
OCBOEHUS JUCLMILIMHBL: MIOATOTOBKA CTYAEHTOB K IIPOU3BOCTBEHHO-TEXHOJIOIMYECKOHN ACATEIbHOCTU
C IIPUMEHEHHMEM COBPEMEHHBIX WHCTPYMEHTAIBHBIX CPEACTB IPOCKTUPOBAHUS TEXHOJIOTMYECKUX
IPOLIECCOB,  KOMIIBIOTEPHOI'O  MOJEJIUPOBAHUS  C  LENbl0  00ecreueHus:  M3rOTOBJICHUS
KOHKYPEHTOCIIOCOOHOM NpoayKuuu. [l JOCTHKEHUS eI CTAaBATCS CIEAYIOIINE 3aJaun:

e (O3HaKOMJICHHME CTYJEHTA C OCHOBHBIMU KOMIIBIOTEPHBIMH TEXHOJIOTUSMH, IPUMEHSAEMBIMU B
MAaIllMHOCTPOEHUH, UX HA3HAYCHUEM U TEXHOJIOTUYECKUMH BO3MOKHOCTSIMH.

e JIpuoOpereHre HaBBIKOB PabOThl B MakeTax MPUKIAAHBIX HPOTrpaMM, NPUMEHSIEMBIX IS
KOHCTPYKTOPCKO-TEXHOJIOTHYECKOTO IIPOEKTUPOBAHUS.

e [IpuBuTHE HaBbIKA IPEABAPUTEIBHOW aITOPUTMHU3ALMU M PAUUOHAIBHOIO IOAXOAa K
IIPOEKTUPOBAHUIO.

e (O3HakOMJIEHHE CTY/EHTa C ME€PEJOBBIM OTECUECTBEHHBIM U 3apyOeKHBIM ONBITOM B 001aCTH
KOMIIBIOTEPHBIX TEXHOJIOTUH, IPUMEHSIEMBIX B MAIIMHOCTPOCHHUH.

2. Copep:kaHue TeOPeTHYECKOr0 MOAYJIs1 AU CHHMIIJIHHBI
Ne HanmenoBanue pa3znennos u tem

Pa3znen 1. JKn3HeHHBI HMKJ U3

1.1 |CTpykTypa KU3HEHHOTO [IUKJIa U3Aenus. MecTo, CyIHOCTh U OCOOCHHOCTH TEXHOJIOTUYECKUX
MIPOLIECCOB COOPKHU MIPHU U3TOTOBJICHUH, PEMOHTE U U3TOTOBJICHUH U3/IEIM KOMILIEKCOB
TPAHCIOPTHOT'O MAITHHOCTPOCHUS

Pa3nen 2. CucreMbl aBTOMATU3MPOBAHHOI0 NPOEKTHPOBAHNUS B MAILIUHOCTPOEHUH
(CAIIP)

2.1 |l[Tonsitue u Hasznauenue CAIIP. Ctpykrypa CAITP. CAD/CAE/CAM-cuctemsl. Poss 3D-
MOZIETTMPOBAHMS B KXKAOH M3 TIOACUCTEM

Pa3nes 3. OcHoBHBIe NIPUHIMNIBI U pHeMbl 3D-MoaeMpoBanus aerajiei u cOOpPoxK

3.1 [OcHoBHbIE MPUHLUIBI U ITpHeMbl 3D- MoaenupoBanus eTaneit u coopox

3.2 |Coznanme 3D- Moenyu geTand - Telia BpameHus

3.3 |Coznanue 3D-moaenu KOPIMyCHOM aeTanu

3.4 |ITapamerpu3arus 3D-monenn

3.5 [[Toctpoenune 3D-monmenu cOopku

3.6 ([TocTpoeHue MpOEKLMOHHOTO YepTeKa ¢ AaBTOMAaTHUYECKUM (POPMHUPOBAHUEM CIIELU(PUKALINN

3.7 |O3nakomiieHus co BcrpoeHHbIMU Onbnuorekamu B CAD-cucreme KOMITAC

Pa3nen 4. 3D- moaeiupoBaHue cOOPOYHBIX NMPOIECCOB UX M AHAJIU3

4.1 (TlocTpoeHHE TEXHOIOTHIECKOM cXeMbl cOOpkH ¢ 3D-Bu3yanuzaruei

4.2 |Pa3mepHbIif aHATH3 COOPOYHON €TMHUIIBI

Pa3nes 5. Texnosioru4yeckasi JOKyMeHTAlUsl HA COOPKY U3eJMil

5.1 |OcHOBHBIE BHIBI TEXHOJIOTUYECKON TOKYMEHTAIIMU Ha COOPKY, KOHTPOJIb U HCTIBITAHUM
U3JIENHIA TPAHCTIOPTHOTO MAaIMHOCTPOeHUs. OCOOEHHOCTH TEXHOJIOTHUYECKOH TIOKYMEHTAIIUN
Ha COOPOYHO-PA300POUHBIEC PAOOTHI MPU TEXHUIECKOM OOCTY)KHBAHUH M PEMOHTE U3ICTTUH.

5.2 |3amoyiHeHHE TEXHOJIOTHYECKUX KapT Ha COOpKyY m3aenus. PazpaboTka TEXHOIOTHYECKOM
HWHCTPYKIMH HA UCTIBITAHUC U3ICIIH .




3. KonrpoabHas padoTa 115l CTyI€eHTOB 3204HOH GopMbl 00y4eHust
3.1. Conep:xaHue KOHTPOJIbHOMH PadoThI
KontponbHast pabota BKIItoYaeT B ceOs JBa TEOPETUYECKHX BOIPOCA M MPAKTHYECKYIO YacCTb,
COCTOSIIIIYI0 M3 TpeX 3aJaHui. 3agaHus Uid NPaKTHYECKON 4yacTH paboThl OOHOBIISIOTCS KaXKIbIN
y4eOHBII TO/1, TO3TOMY BBIIAIOTCS MHAMBUAYaIbHO. [IpakTHueckue 3agannus HeOOXOAMMO BBIITOJIHUTD
C TIOMOIIBI0 KAaKOT0-JTM0O0 MaKeTa MPUKIaAHbIX mporpamM, Harpumep, KOMITAC, NX u ap.

3.2 TeopeTruyeckne BONPOChl K KOHTPOJIbHOM padoTe

1. J)Ku3HeHHBI LUK H3AETHs: OOIuas XapaKTEepUCTHKa, 3Tambl. [IpOM3BOJICTBO M3NENHs Kak
3TaIl )KU3HEHHOTO LKA U3EIINs.

2. Wurerpauus uHpopManmoHHOTO mpocTpaHcTBa (yHkuuonupoBanus CAIIP, ERP, PDM,
SCM, CRM wu np. ABTOMaTU3UpOBaHHbIE cucTeMbI yripaBienus JKIH.

3. IlepcnekTuBbl ¥ OCHOBHBIE HampasieHus pa3Butus cuctem CAD/CAM/CAE u ux pons B
KU3HEHHOM LIUKJIE U3eIusl.

4. CAIIP: naznadyenwue, o0miasi XapakTeprUCTHKa, 001acTh MPUMEHEHHSI, KiIacCupuKanus (JIerkue,
cpenuue, Tsoxensie CAIIP).

5. CAD/CAM/CAE: Ha3HaueHue, IeN1 U 33/1a41, PeIIaeMble KaXKI0i U3 CUCTEM.

6. Cucremsbl, Han0oJiee YacTO UCHOJIb3yEMbl€ B OTEUECTBEHHOM MAaIIMHOCTpoeHuu. [Ipumepsl
nerkux (KOMITAC, BEPTUKAIJIb), cpennux (SolidWorks) n tsoxenbix (NX, CATIA): ux kparkas
XapaKTepUCTHKA, Ha3HAUYCHHE, MOYIIH.

7. Cucrembt CAD/CAM/CAE. Ponp 3D-MoenupoBaHus B KaKJI0U U3 TOACUCTEM

8. OcHOBHBIE NPUHIUIIBI U TipueMbl 3D- MoenupoBanus aetaieit 1 cOOpoK.

9. [NocTpoeHne MPOECKIMOHHOTO YepTeXka C aBTOMATHYECKUM (OPMHpPOBAHUEM crenu(uKanuu
Ha ocHoBe 3D mozenu cOopku.

10. IMocTpoeHue TEXHOIOTUIECKON CXeMBI COOpKH ¢ 3D-BU3yanu3anuei.

11. Pa3mepHblii aHamu3 cOOpouHOM eauHMIBI. BuIbl pa3MepHBIX Lened U UX (QYHKLIUH.
[TpyHIMIIBI TOCTPOEHUS pa3MEPHOM LIEMH. .

12. OcHoBHbIE BHJIBI TEXHOJOTHMUECKOW JOKYMEHTAIlMM Ha COOpPKY, KOHTPOJb M HCIBITAHUHN
U3JIEIUH  TPAHCIIOPTHOTO MAaIIMHOCTPOeHUs. OCOOEHHOCTH TEXHOJOTMYECKOW JOKYMEHTAallMM Ha
cOOpoUHO-Pa300pOoUHbIE PAOOTHI IPU TEXHUUECKOM OOCITY’)KUBAaHUHU U PEMOHTE U3JIETHl.

3.3 CoaepsxkaHue NPAKTHYECKON YaCTH KOHTPOJIbHON padoThI

3aganue No 1
Bremonaute 3D-Mopenu, opurMHaiIBHBIX JAeTalield, BXOASIIMX B y3el (B COOTBETCTBHH C

3ajanueM). OJHY M3 HECIOXKHBIX JeTaled BBINOJHUTH C HCIOJb30BAaHUEM IapaMeTPUUYECKOro
pexuma.
3ananue Ne2

BemonanTts 3D-Moenb cOOpKH ¢ MCIOIb30BaHUEM BXOJSIINX B y3€J CTAHIAPTHBIX AeTanei (B

COOTBETCTBHH ¢ 337aHueM). [IpuBectu nepeBo mocTpoeHust COOPOUHON €TMHUIIBI.
3ananue Ne3

I[Io 3D-momens CcOOpPKM BBINOJHUTH 4YEpPTEX COOPOUYHOM  enuHUIBl, CcHOPMHPOBATH

cnernudukanuto mo 3D-monenu cOopku

3apanmne Ne4d
[TocTponTh TEXHOJIOTHYECKYIO CXeMy COOpKH ¢ WuTrocTpupoBanueM 3 D-mMoxensmu cOopku

IIpuMep nocTrpoeHus AeTaau
Paccmotpum npumep nmoctpoenus aeranu «Bamy» ucnonszoBanneM CAD-cuctemsr KOMITAC.
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1. Jletasnp THNa JUIMHHOTO CTyNEHYaToro Baja. HapyHas MOBEPXHOCTH SIBISAETCA CTYNEHYATON
U COCTOMT U3 IIWIMHIPUYECKUX, IUJIOCKHX DJIEMEHTOB 0€3 acCHUMETPHUYHBIX JIIEMEHTOB (3a
WCKJTFOUYEHUEM JIBYX IIIIOHOYHBIX MA30B) U IIEHTPAIHHOTO Pe3600BOTO OTBEPCTHSL.

2. OCHOBHOE TEeIIO JETalli MOKET ObITh MOMyYEHO BPAIlEHUEM OCHOBHOTO CEYEHHS Bajia BOKPYT
ocu Ha yrou 360 rpaa. [loaTomy B OJMH 3CKH3 OOBEIUHSIEM SJIEMEHTHI, OMUCHIBAIOIINE HAPYKHBIN
KOHTYp, LIEHTPaJIbHOE OTBEPCTHE, a TaKXKe OCh, BOKPYT KOTOPOH 3TO CeYeHHe HeoO0XOAMMO BpallaTh
Uit monydeHus Ttena fetanu. C ydetroM mpeoOpa3zoBaHusi B mocienyromem 3D-moxenu aetanu B
MPOEKIIMOHHBIA YepTeX U B YNPaBIAIOUIYI0 mporpammy uist ctanka ¢ UITY BeiOupaem [jis mepBoro
ACKM3a KOOpauHATHYIO T1ockocTh XOY, oCh JeTanu T0JDKHA COBIMAIATh ¢ 0chio OX.

3. IlocTpoeHne Mozienu IETaIIH.

Bri6upaem gaiin «Jletanby.

Bribupaem amns mepBoro 3cku3a KoopAuHaTHYIO TuiockocTh XOY. Ha 3Toil miiockoctu cTpoum
OCh JIeTaju, KoTopas JI0oJbkHa coBmanath ¢ ocbio OX. Ha 7Toit ocu BBITIOJIHSIEM CKHU3, BKIIFOYAFOIITHI
BCE OCECUMMETPUYHBIEC 3JIEMEHTHI, UCKITI0Yas pe3b0y.

Bpamaﬂ 9CKU3 BOKPYT CBOEM ocH, moJrydyacM TEJIO ACTAJIH.



JUI BBIIIOJIHEHUS ILITOHOYHBIX 11a30B, BOCIOJIL3YEMCS ONEPALIUEN BBIPE3aHUs BbIJABIMBAaHUEM.
1 2TOro BBINOJHSAEM JBE BCIOMOIATENbHBIE IUIOCKOCTH, CMEIICHHBIE HAa BEIWYUMHY paanyca
IIOBEPXHOCTHU, Ha KOTOPOM BBINOJIHAETCS IIMOHOYHBIN 1a3, U BBIIIOJIHAEM HAa HUX 3CKHU3bI IIITOHOYHBIX
na3oB. Ilpu momomm ¢yHkumn «Bpipe3anue BBIAABIMBAaHMEM» HA TIIYOWHY ... BBITIOJHSIOTCS
LITIOHOYHBIC Ma3bl MOCIEA0BATEIIBHO.

Ucnone3ys ¢pyakiuio "Pe3rba" HaHOCHM pe3b0y B OTBEPCTHH HA BCIO JUTHHY.

4. lns nomyaennst MIX neranu BBOAMM B COOTBETCTBYIOIEE OKHO MaTepuan neranu Cranb 45
Y TI0JTy4aeM pacdeTHBIC MMapaMeTphl: MacCy JIeTalu, ee 00beM, IIEHTP Macc  JIp.

Marepuan Cranb 45 TOCT 1050-88
[InoTHOCTH MaTepuana Ro =0.007820 r/mMmm3
Macca M =164.034114r
ITnomans S =7412.464903 mm2
Ob6beMm V =20976.229356 mm3

6



Hentp macc Xc=75.803651 mm
Yc =-0.020819 mm
Zc =-0.030581 mm

5. IlpuBeneM J1epeBO MOCTPOCHHUS AETAIH.
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