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BBEJIEHHUE

[{enpr0 BBIMOTHEHUSI KYPCOBOTO MPOEKTA SBIACTCS YMEHHE YUTATh YEPTEK
cOOpPOYHOI €IUHUIIBI; MPUOOpPETEHHE HABBIKOB Pa3pabOTKU KOHCTPYKTOPCKOM
JIOKYMEHTAIIUU Ha COOPOUYHYIO CIUHUILY.

B xome BBITTOIHEHHSI KypCOBOTO MPOCKTAa BBISIBISICTCS YMEHHE MPUMCHSTH
Ha MPaKTUKE MPHOOpPETEHHBIC paHee 3HAHUS U rpa@UuecKre HABBIKHU; TOSIBIISICTCS
yMeHue O(OpPMIICHHSI TEKCTOBOM JOoKyMeHTanuu. OTpabaThIBalOTCS HaBBIKA
BIAJICHUS KOMIBIOTEPHBIMU TEXHOJIOTHUSIMU JJII TPEXMEPHOTO MOJEITUPOBAHUS
00BEKTOB M OOPMIICHHS TOKYMEHTAIUH.

[TpnoOpeTeHHbIC YMEHHS W HABBIKM MOTYT OBITH MCTIOJIB30BaHBI B HAyYHO-
UCCJIEIOBATeNILCKOW  paboTe€  CTYJEHTOB, B  KypCOBOM U  JUIUIOMHOM
MIPOCKTUPOBAHUKM B TpoIecCe ydeObl M TMPH PEIICHHH WH)XCHEPHBIX 3aja4d Ha

IMPpONU3BOACTBC.



1. YTEHUE YEPTEXKA CBOPOYHOM EJWHUIIBI

1.1 Haszsanue u naznauenue cOOpoyHol eOUHUYbL

Mydta QppUKIHOHHAS — YCTPOMCTBO MEpeJadd BpaIATEIbHOTO JIBHIKEHHUS
IIOCPEACTBOM CHJIBI TPEHUsl CKoybkeHus. [lo Ha3HaueHuto QpUKUMOHHBIE MY(PTHI
MOTYT OBbITh CUEMTHBIMHU U MPEIOXPAHUTEIbHBIMH.

O®pukuuoHHas My(Ta NPUMEHSETCS B NPUBOJHBIX YCTAHOBKAX W CIY>KHT
JUIsl OTPAaHUYEHHMs IEepeAaBaeMoro KpyTALero MoMeHTa. B ciydyae mpeBbleHUs
KpYTAILLIEr0 MOMEHTAa B IMEPEAABAEMOM LIENU IPOUCXOAUT MPOKPYYMBAHHE B
JMCKaX, YTO MPUBOAMT K OCTAHOBKE OJHOW M3 MOIyMy(T, a CJIelI0BaTENIbHO, K
OPEKpalICHUIO MepeJayd KpyTSIIero MOMEHTa. OJTO TMO03BOJSET M30eKaTh

MOJIOMKH 000pYOBaHUS WA OJHOTO U3 3BE€HHEB MPUBOJIHON CUCTEMBI.



1.2. Cocmas uzoenus

N3 cnenudpukanun Ha MyhTy GPUKIIMOHHYIO BHUIHO, YTO B U3/CIIHE BXOJIUT
10 cocrtaBHBIX YacTel, M BCE€ OHU OpPUTHHAIBHBIC, KOTOPBIC MOJJIEKAT
W3TOTOBIICHUIO: TTOTyMy(dTa — mo3. 1, raiika — mo3. 2, KOXyX — mo3. 3, Tpy>KuHa —
103. 4 , KOJIBIIO CTOIOPHOE — I103. 5 , maioa - 1mo3. 6, TUCK BEJIOMBIH - 1103. 7, TUCK
BeIyImMuiA - mo3. §, raiika ymopHas - mo3. 9, momymydra - mo3. 10. Bcee
OpPUTHHAJIbHBIC JIETAJIM KPOME JIUCKA BEIOMOTO 103. 7 W JHMCKa BEAYIIETO I03. 8
HCIIOJIB3YIOTCA MO OJHOMY. JIMCK BeIOMBIM 103. 7 HUCHOJb3yeTcss 6 pas, JAUCK

BEAYIINM 1103. 8 — 5 pas.

Pucynox 1. O6muit Buj



1.3 Xapaxmep coedunenus cocmasuvix yacmeti

Bce coenunenust B u3fenuu SBISIOTCS Pe3bOOBBIMU, IPUUEM TaiiKa 1M03. 2
raiika ynopHas mo3. 9 kpensrcs kK noixymydre no3. 1 mocpeacTBoM METpUYECKOU
IHHIPUYECKON pe3bObl. OCTanbHbIC K€ JeTalld KpemsiTcs K moiaymydre mos. 1

MOCPEJICTBOM MPIKATHSI TAWKH 103. 2 ¥ TalKU YIIOPHOM 1103. 9.

1.4. Pazmepul

Ha ueprexxe My(pTbl (PpUKIMOHHONW BBIHECEH OJWH rabapUTHBIA pa3Mep -
nuHa 113, pespba — M36X2, a Takke OCHOBHBIC AUaMeTphl u3aenus — 92, 77, 46,
16 u mazer — 10. [lns ompeaelieHWss pa3MepoB BcexX JeTajlel ompeaesieM
KodhPuIMeHT ucKakeHWs (YMEHBIIEHUS) H300paXXKeHUsi, CTPOUM  IIKAITy
MacmTaba M ¢ ee IMOMOINBIO OINpeNesieM BCE HCTUHHBIE pa3Mepbl HW3JETuH,

KOTOPBLIC 1 HAHOCHUM Ha 3CKH3HI.



2. CO3JAHME 3D MO/JIEJIN

Co3nanne OO0BEMHOW MOJEIM JACTAd 3aKII0YaeTCs B HAIpPaBICHHOM
MIOCJICIOBATEIHHOM TIEPEMEIICHHHA B MPOCTPAHCTBE IIOCKHX (UTYP — ICKU30B.
[TosTromy mocTpoeHue 000 JeTanu HAYMHACTCS C CO3JaHUS OCHOBAaHUS —
0a30BOr0 2JIEMEHTAa MOJENH JETalld, TOYHee, dCKh3a OCHoBaHUs Aetanu. [locre
co3maHus 0a30BOro OOBEMHOIO  JJIEMEHTa JeTalld  CO3JAl0TCA  JApYyThe
dbopmooOpasyroIie d3JIeMEHThI, HampuMep, OOOBIINIKKA, OTBEpCTHs, pedpa
JKecTkocTH M Tak janee. Ilepem co3manumem Jr00oro  (opmMooOpas3yroIero
DJIEMEHTAa JOJDKEH OBITh CO37aH COOTBETCTBYIOIIMK ACKW3. TakuMm oOpazoMm, B
porecce Co3Manus 00bEMHOTO Tejla MCTOIB3YeTCS KaK PEKUM CO3JIaHUS ICKH3a,
TaK M peXUM co3faHust Moaenu nerann. OgHAa W Ta K€ MOJETh MOXET OBITh

CO3/1aHa PA3IMYHBIM HAOOPOM onepanuil.

2.1 Mooenu uzoenus

B KkypcoBoM mnpoekTe creayer caenarb TBEPAOTEIbHBIE MOJIEIU BCEX
BXOJIAIIMX B M3JEIIUE COCTABHBIX YacTel (PUCYHOK 3), BBHIMOJHUTH TPEXMEPHYIO

cOopky u paspe3 (pucyHok 1). Pe3p0y Ha AeTaisix UMUTUPOBATH MOBEPXHOCTSIMH.

®@op- | 3oua | Mos. | OSoanauenue . Haumewonanme Koa. TMpumesanmue
wat
JoKyMenranus
A3 25.000 CB | Coopounbiit ueprex
A4 25.000 TO | Texnuueckoe OmMCaHME
Heraaun
1 |25.001 Honymydra 1 |CrS
2 |25.002 lafixa 1 |Cr§
3 |25.003 Koxyx 1 |Cr3
4 |25.004 'l'lpyxmua d=12; n=3; I | Crans 65T
Hy =52
5 125.005 Konwuo cronopuoe 1 | Cram 65T
6 |25.006 Ilaii6a 1 |CT3
7 |25.007 JIMCK BEOMBIH 6 |Cram 45
8 |25.008 JIucK BenyuiMi 5 | Crans 45
9 |25.009 laiixa ynopuas 1 |CrS
10 125.010 TMonymydra 1 |CrS
Pucynok 2.



Ha pucynke 3 mokasansl mojenu aetaneii My(QTbl QpUKIIHOHHOM.

HonymydTa (mo3. 1) laiika (mo3. 2) Koxyx (mo3. 3)

2800

Ipy>xwuHa (mo3. 4) Komnbmo cromopHoe (1m03.5) [Taii6a (1o3. 6)

O

Jluck BemoMsIii (1103. 7) Juck Bemymmii (1mo3. 8) laiika ynopsas (1o3. 9) IMomymydra (mmo3. 10)

Pucynok 3. Monenu neraneu



3. IETAJINPOBAHME YEPTEKEH 110 3D MOJIEJIA

Ucnone3yst  TpexMepHyr  MOJeb, MOXHO  IOCTPOUTh  YEPTEKH.
ACCOIMATUBHBIN YEPTEXK - 3TO YEPTEXK, BCE N300PAKEHUS KOTOPOTO aCCOIUATUBHO
cBsi3anbl ¢ 3D monenbio, HA OCHOBE KOTOPOM OH CO3/1aH, T.€. JHO0bIe NU3MEHEHUS
dbopMbl WM pa3MEpPOB MOJIENIU BBI3BIBAIOT COOTBETCTBYIOIIME HW3MEHEHHUS
U300pKEHUN YepTeka, IOKAa acCOlMaTUBHBIC CBS3U HE paspyuieHsl. [lpu
paccorJacoBaHuUM MEXIy M300paXKEHUSIMU YepTexa U MOJACIbI0 CHUCTEMA
MOCBUIAET 3aMPOC O MEPECTPOCHUH YEPTEXKA, U, IIPU MOJYUECHUHU COTJIACHUs, UEPTEK

epeCTpanBacTCA B COOTBETCTBUU C UBMCHCHUAMU B MOJCIIH.

2.1 Yepmeoic nonymyghmeol

Ha cGopounom ueprexxke My(dThl (pUKIIMOHHON modymydTa MOKazaHa Ha
TpEX BHUJIaX, HA KOTOPBIX YUTAIOTCS BCE €€ Pa3MepBhl.

Ha wu4eprexe wu300pazuM BuUJ chepead B pa3pese, PpacKpbIBAIOIIEM
BHYTPCHHIOIO (OpMY HW3AENIWs; BUJ CJEBa, IOKA3BIBAIOIINN JUaMETPaIbHbBIC

pa3Mepsl 1 ma3el. Macitab nzobpaxenust Bbioepem 1:1.

2.2. Yepmeowc eaviku

Ha cGopounom yeptexe MydThl GpPUKIIMOHHON raiika n3o0pa)xeHa Ha BUJIC
cCriepeau U BUJIE CIEBA, HA KOTOPBIX YHTAKOTCA BCE €€ pa3MepBl.

Ha wu4eprexe wu300pa3uM BuUJ chepead B pa3pese, PpacKpbIBAIOIIEM
BHYTPCHHIOIO (OpMY HW3ACIWs;, BHUJ CJIEBA, IOKA3BIBAIOIINI JUaMETPaTbHbBIE

pa3Mepsl 1 ma3el. Macitab nzo0paxenust Beioepem 1:1.

2.4. Yepmeoic npysrcurol

Ha cOGopounom ueprexxe MyPpThl PpUKIMOHHON MpyXKUHA HM300pakeHa Ha
BUJIE CIEpelu: MpyKUHAa H300pakeHa C MECTHBIM Pa3pe3OM, PacKpbIBAIOILNUM

BHYTpeHHIOI0 popmy m3aenus. Macmrad nzoopaxeHus Beioepem 2:1



2.6. Yepmeoic wationi

Ha c6opounom ueprexe MydTsl PpuUKIIMOHHON ImIaiiba Moka3aHa Ha BUIE
criepein, Ha KOTOPOM YHTAIOTCS BCE €€ pa3Mephl.

Ha wd4eprexe wu300pa3uMm BUJ chepeaud B pa3pese, PacKphIBAIOIIEM
BHYTPEHHIOW (OpMYy H3JIEIHsl W IOKa3bIBAIOIIEM IHaMETpalbHBIC pa3Mephl U

tTonmuHy. Macirad n3obpaxkenus Beioepem 2:1.

2.7. Yepmeoic oucka 6e0omozo

Ha c6opounom uepTerke MyPpThl (PpUKIIMOHHON TUCK BEJIOMBIN MOKAa3aH Ha
JIBYX BUJIaX, HA KOTOPBIX YUTAIOTCS BCE €0 pa3Mephl.
Ha ueprexe u300pa3um BuA crepeau, MOKA3bIBAIONIUN JIHAMETPaIbHBIC

pa3mepsl U ma3bl. MacmTad n3oopaxxeHus: Beioepem 1:1.

2.8. Yepmeoic oucka 6edyujeco

Ha c6opounom ueprexxke MyPpThl GPUKIIMOHHON AUCK BEAYIIMM MOKa3aH Ha
JIBYX BUJIaX, HA KOTOPBIX YUTAIOTCS BCE €TI0 Pa3MEPHI.
Ha wuyeptexe m3zo0pazum Buj cHepeau, MOKa3bIBAIOIIUNA JUaMETpPabHbIC

pa3Mepsl 1 ma3el. Macmtab nzo0paxenus Beioepem 1:1.

2.9. Yepmeonc eatiku ynopHoi

Ha c6opounom yeprexe MydThl PpUKIIMOHHOM Taiika yropHas Moka3aHa Ha
JBYX BHJIaX, HA KOTOPBIX YUTAIOTCS BCE €€ PA3MEPBL.

Ha wueprexe wu300pa3uM BujA cHepeaud B pa3pese, pacKpbIBaIOLIEM
BHYTPEHHIOIO (OpMYy H3JENUs; BUJ CJeBa, MOKa3bIBAIOUIMN JUaMETpabHbIE

pa3Mepsl 1 ma3el. Macitab nzo0paxenus Beioepem 1:1.

10



2.10. Yepmeoic nonymygpmeot

Ha cGopounom deprexxe MydThl GpUKIIMOHHON mojaymydTa IMoKa3aHa Ha
TpEX BHUJIaX, HA KOTOPBIX YMTAIOTCS BCE €€ Pa3MepBhl.

Ha wd4eprexe wu300pa3uMm BUJ chepeaud B pa3pese, PacKphIBAIOIIEM
BHYTPEHHIOW (QOpMYy H3AENHUs; BHJI CJIeBa, IMOKAa3bIBAOIINN JUaMETpaTbHBIE

pa3Mepsl 1 nas3sl. Macmrad n3o0paxenus Beioepem 1:1.

11



3AK/IIOYEHUE

B pesynbraTe mnponenaHHoi paboOThl OBUIO MOJYYEHO YMEHHE YTCHUS
yeprexka  COOPOYHOM  €AWHMIIBI,  NPUOOPETEHBI  HABBIKM  pa3pabOTKU
KOHCTPYKTOPCKOH JTOKyMEHTallMd Ha COOpPOYHYIO eAWHMIy. TakkKe B XOJe
BEITIOJTHGHUST KYpPCOBOTO TIPOEKTa MBI HAyYMJIUCh TPHMEHSAThH Ha TIPAKTHKE
NpUOOpETEHHBIC paHee 3HAHWS W rpaduueckue HaBBIKHA, OPOPMIISITH TEKCTOBYIO

JAOKYMCHTAIUIO.

12



CIIMCOK UCITIOJIb30BAHHOM JTUTEPATYPHI

1. babynun H.A. IloctpoeHue ¥ 4TeHHE MAIIMHOCTPOUTEIbHBIX YEPTEHKEH:
yueOHuK. — M.: Beicmas mkona, 2005.

2. JynapeBa H.FO. SolidWorks 2011 na npumepax. — CII6.: BXB-
[TerepOypr, 2011.

3. SolidWorks Corporation. OchnoBubie 3nementsl SolidWorks 2011.

Training. — SolidWorks Corporation, 2011.

13



HHPUJIOKEHUE

KOHCTPYKTOPCKA IOKYMEHTAILIMA HA CbOPOYHVYIO EJJUHULLY
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