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BBEJAEHHUE

[{enbro BBIMOJHEHUSI KYPCOBOTO MPOEKTA SIBJISIETCS YMEHHE YUTATh YEPTEK
cOOpPOUYHOI €MUHUIIBI; MPUOOpPETEHHWE HABBIKOB Pa3padOTKU KOHCTPYKTOPCKOM
JIOKyMEHTAIMU Ha COOPOYHYIO CAMHHUILY.

B Xone BBINIONMHEHUS KYpCOBOIO MPOEKTAa BBISBIAETCS YMEHUE MPUMEHSThH
Ha TIPAKTUKE MPUOOPETECHHBIC paHee 3HAHUS U TpauecKre HaBBIKHU; TOSIBISCTCS
ymMeHue o(opMIIeHHsI TEKCTOBOM JOKyMeHTauuu. OTpaldaThIBalOTCSI HABBIKU
BJIQJICHUSI KOMIIBIOTEPHBIMU TEXHOJIOTUSMH i1 TPEXMEPHOTO MOACIUPOBAHUS
00BEKTOB U 0OPMIICHUS TOKYMEHTAIUH.

[IpuoOpeTeHHble YMEHHS U HABBIKM MOTYT OBITh MCIOJH30BAHbI B HAYYHO-
UCCIIEIOBATENbCKON ~ paboTe  CTYACHTOB, B KYPCOBOM M  JUIJIOMHOM
MPOCKTUPOBAHUM B TMpollecce yueObl W MpH PEIICHUH HH)XCHEPHBIX 3a/ad Ha

IMPOU3BOACTBC.



1. YTEHUE YEPTEKA CBOPOYHOU EJUHUIIBI

1.1 Hassanue u nasnauenue cOOpoUHOU eOUHUYbL

W3 OCHOBHOM HaANWCU 4YEpTEkKa COOPOUYHOW EOUHMIIBI y3HAEM Ha3BaHUE
m3nenuss — luwnuanap cuerieHus. Pabounii OMIMHApP NpPUBOAA BBIKIIOYEHUS
CLICIUICHHMS CIIY>KUT JUJIS IEPENAYM YCUIINS HAa BUIKY BBIKIIFOUCHHUS CLICTICHUS.

[Ipy HaxkaTum Ha mefanb CUEIUICHHS XUAKOCTh W3 TJIABHOIO LWJIMHIPA
CLEIUICHHS ToJ1aeTca B pabouMil IMIMHJP, NEPEMEIIAET MOPIIEHb 2 U TOJKATENb
3, mepenaeT yCWIME 4Yepe3 PEryJMpPOBOYHBIA INTOK 4 HAa BUJIKY BBIKJIFOUYEHHUS
CLCIUICHMUS.

[Ipu ocBOOOXAEHUM Tefanu IMOJ JECWCTBUEM MPYKUHBI CLEIUIEHUE
BBIKJIFOUaeTCsA, paboyast >KMIKOCTb M BCSI CUCTEMa CLEIUICHHs] BO3BpallaeTcs B
HCXOJHOE IOJIOKEHHUE.

[unuHIp cUemIeHus] UrpaeT BaXHYIO poJib B paboTe TPAHCMHUCCHH, IIPU €T0
ITOJIOMKE YNIPABJIEHUE TPAHCIIOPTHBIM CPEICTBOM 3ATPYAHSETCS WIA CTAHOBUTCS

BOBCC HCBO3MOKHBIM.



1.2. Cocmas uzoenus

N3 cnenmuduranmym Ha TMWIMHAP CHEIUICHUS, 4TO B m3aenue BxomutT 10
COCTaBHBIX 4YacTeil, U3 HUX 8§ Jerajell OpPUTHMHAIBHBIX, KOTOPBIC MOJIECKAT
M3TOTOBJICHUIO: KOPITYC — M03. 1, mopiieHs — no3. 2, TOJIKATeNlb — M03. 3, MITOK —
no3. 4 , KJIamaH NEPEenmyCKHOM — MO03. 5 , MaH)KeTa YIUIOTHUTEIbHAS - 103. 6,
KOJITIaK 3alIUTHBIA — 103. 7, KOJBLO CTOMOpPHOE — mo3. 8. Bce opuUrnHaibHbBIE
JIeTalid UCIOJIB3YIOTCS MO OAHOMY. OCTaBIIMECS COCTABHBIC YaCTH — CTaHJIapTHAs

netanb: raiika M12 I'OCT 5916-70, a Takxe maTtepuai mposoioka 0,8x150.

Pucynox 1. O0uuit Buj



1.3 Xapaxmep coeounenus cocmaguwix uacmei

Bce coenuHeHus B UM3ENUU  SBIIOTCS PE3bOOBBIMHM, NpPHUYEM KjlanaH
NEPENyCKHOM 103. S5 Kpemurcs K Kopmycy mo3. 1 ¥ mTok mo3. 4 Kpemurcs K
TOJIKATENIO 103. 3 TOCPEACTBOM METPHUYECKONW NUIMHAPUYECKONH pE3bOBI.
AHaJOTMYHBIM CIIOCOOOM KpemnuTces Taika mo3. 9 k tonkaremto mo3. 3. Takxke B
KOpIyce — 1103. | mpeycMOTpeHO OTBEpCTHE MO METPUUYECKYIO LIMIIMHIPUIECKYIO

pe3noy.

1.4. Pazmepol

Ha yeprexe poTOpHOro Hacoca BBIHECEHBI TPU Ia0apUTHBIX pa3Mepa: JJIMHA
nuiuHapa 175 MM, paccTosiHue MEXIy OTBEPCTUSIMU B Kopiryce (1mo3. 1) 50 MM u
HIMpUHA OTBEpcTUs B Kopmyce (1mo3. 1) 10 MM, a Takke JuaMeTp 3TOTO OTBEPCTHUS
10 mm. g ompezeneHusi pa3MepoB BceX JAeTaliel ompeneisieM Kod()PUIHMeHT
UCKaKEeHHS (YMEHBIICHUs]) W300pakKeHHs, CTPOMM IIKajdy MacmTaba u c ee
IIOMOILBIO OIIPENEIISIEM BCE UCTUHHBIE pa3Mephl U3JEIUi, KOTOPbIE U HAHOCHUM Ha

OCKU3HI.



2. CO3JAHHUE 3D MOJIEJIN

Co3nanue 00BEMHOM MoOJeNnu JeTald 3akKiioyaeTcs B HaIPaBICHHOM
MOCJICIOBATEIFHOM TEPEMEIICHIN B MPOCTPAHCTBE IIOCKUX (PUTYp — 3CKH30B.
[ToaTroMy mocTpoeHHe JIOO0N AeTalu HAYMHACTCS C CO3JaHUS OCHOBAaHUSA —
0a30BOT0 AJIEMEHTa MOJEIH JeTalu, TOYHEee, 3CKM3a OCHOBaHWs neTanu. llocre
co3maHus 0a30BOro OOBEMHOTO JJIEMEHTa JEeTalld  CO3Jal0TCs  Apyrue
dbopmooOpasyroIiiue d3JeMEHThI, HampuMep, OOOBIINIKKA, OTBEpPCTHs, pedpa
XKecTkocTh U Tak jganee. llepen co3manmem mo0oro ¢opmooOpa3yromero
AJIEMEHTa JIOJDKEH OBITh CO3/IaH COOTBETCTBYIOIIMM 3CcKu3. Takum oOpa3om, B
mpoliecce co3/laHuss 00bEMHOTO Tejla UCTIOIB3YETCs KaK PEKUM CO3IaHMS ICKU3a,
TaK U PSKHUM co3laHus Mozaenu netanu. OgHa W Ta KEe MOJETh MOXKET OBITh

CO3aaHa pa3JIMIHbIM Ha60p0M onepauﬂﬁ.

2.1 Mooenu uzoenus

B KxypcoBoM mpoeKkTe CcheayeTr caenarb TBEPAOTENbHBIE MOJCIH BCEX
BXOJISIIIIUX B M3JEJIHME COCTAaBHBIX YacTel (PUCYHOK 2), BBIIOJHHUTH TPEXMEPHYIO

cOopky u paspe3 (pucyHok 1). Pe3p0y Ha geTansx MMUTHPOBATH ITOBEPXHOCTSIMHU.

@op- | 3oua | MNos, | OScanavenne Hawmemosanmne Koa, Mpwwcwanne
mar

JOKyMCHTAI NS

A3 69.000 CB | C6opounbift yeprex
A4 69.000 TO | Texumuuecxoe onucanme
Acranu
I 169.001 Kopnyc o 1 |CH1S
2 |69.002 TMopmess 1 |AJIS
3 |69.003 Toakarean 1 |Cr3
4 |69.004 ITrok 1 |Cr3
5 |69.005 Kaanau nepenycxson 1 |Cr§
6 |69.006 Maikera yIvioTHHTeAbHAS 1 | Pesuna
7 |69.007 Komnax aamurami 1 |Pesuna
8 |69.008 Konsiio cronopxoe 1 |CrS.
Cranpaprasie maaeans
9 Taiixa M12 TOCT 591670 1
Marepuans
10 TIposonoka 0,8x150 Cr3
Pucynok 2.



Ha pucynke 3 mokazanbl MOJENU AeTaleil MUIMHAPA CHETUICHUS.

Kopmyc (103. 1) [Moprrens (1mo3. 2) Tonkarens (1103. 3)

Mamxera YIUIOTHUTEJIbHAA

ITok (m103. 4) Kiraman mepemnyckHoii (11o3.5)
(103. 6)
Konnak 3amuTHb1i Konsno cronopuoe
laiixka M12 (m03. 9) [posonoka (mo3. 10)
(mo3. 7) (mo3. 8)

Pucynok 3. Mogaenu neranei



3. IETAJINPOBAHME YEPTEXEH 11O 3D MOJIEJIA

Hcnonp3yss  TpeXMEpHYIO  MOJENb, MOXHO IOCTPOUTb  YEPTEXKH.
ACCOIMAaTUBHBIN YEPTEXK - 3TO YEPTEXK, BCE N300paKeHUsI KOTOPOTO aCCOIIMATUBHO
cBsi3aHbl ¢ 3D mopnenblo, HA OCHOBE KOTOPOW OH CO3/1aH, T.€. JIF0OOblE U3MEHEHMUS
GopMbl WM pa3MEpPOB MOJEIU BBI3BIBAIOT COOTBETCTBYIOIIME HW3MEHEHMUS
U300paKeHUI YepTexa, IOKa acCOIMaTUBHBIE CBS3M HE paspyuieHsl. [lpu
paccoryiacoBaHUM MEXAy H300paKEHUSIMU YepTeXa U MOJEIbI0 CHCTEMA
MOCBLJIAET 3alpOC O MEPECTPOCHUN YEPTEXKA, U, IIPU MOJYUYEHUH COTJIACHs, YEPTEK

MepeCTpanBacTCsA B COOTBETCTBHUU C U3MCHCHUAMU B MOICIIH.

2.1 Yepmeowc kopnyca

Ha cOopouHoM uepTeke HMIMHApPA CUEIUIEHUS KOPIYC MOKa3aH Ha TPEX
BUJIaX, HA KOTOPBIX YATAIOTCS BCE €TI0 Pa3Mephl.

Ha wueprexe wu3o0pazuM BHJ CIEpeld C pa3pe3oM, pacKpbIBAIOIIUM
BHYTPEHHIOIO (JOpMY U3/€Ins, BUJ CJIE€Ba, BUJ CBEPXY B COBMELIEHUH C Pa3pe30M,
pacKpbIBAIOIIUM BHYTPEHHIOW (GopMmy wuzaenus. Takxke NpeACTaBI€H MECTHBIN

BuI. Macmrab n3obpaxenus 1:1.

2.2. Yepmeoic nopuins

Ha cOopouHoMm depTexe UMIMHApPA CLEIUICHUS MOPIIEHb M300pakeH Ha
BHJIE CIIEPE/IN, HA KOTOPOM YUTAKOTCS BCE €r0 pa3MeEpHI.

Ha wuyeprexxe wu300pasuM BHUJA CHEpPEId B COBMEILIEHUU C Pa3pe3oM,
pPACKpBIBAIOIIMM BHYTpPEeHHIOW (opMmy wuznenus. Ochb BpalieHusi MOPIIHA

pacIiojIoKeHa ropu30HTalIbHO. MacmTad n3obpaxenus 2:1.

2.3. Yepmeoic monxamerns

Ha cOGopounoMm uepreke IUIMHIpA CIETUICHUS TOJIKATeIb M300pakeH Ha
JIBYX BUJIaX, HA KOTOPBIX YUTAIOTCSI BCE €T0 Pa3MEpHI.

Ha wueprexxe wu300pasuM BUA CHEpEId B COBMEILIEHHUU C Pa3pe3oM,



pacKpbIBAIOIIMM BHYTpPEHHIOO (GopMy wu3nenuss u Bui cieBa. Ocbh BpalieHHs

TOJIKATEeJIs PacojoKeHa TOPU3OHTalIbHO. Macitad n3obpaxenus 2:1.

2.4. Yepmeoic wumoxa

Ha C60p0‘{HOM YCPTCHKC HMUJIMHAPA CHCIUICHUSA IITOK I/1306pa)i(€H Ha ABYX
BHJaX, HAa KOTOPBIX YUTAKOTCA BCC €TO pa3MCPBHI.
Ha YCPTCIKEC I/1306p8,31/IM BUA CIICpCIN U BHUI CJICBA. Ochp BpalICHUA IITOKA

pacIojiokeHa ropu3oHTalnbHo. Maciitad n3obpaxkenus 2:1.

2.5. Yepmeoic knanana nepenyckHoeo

Ha cOopoyHoM uepTexke UWIMHApPA CUEIJICHUS KIAMaH [epenycKHON
M300paKEH Ha JBYX BHUJIAX, HA KOTOPBIX YUTAIOTCS BCE €0 Pa3MephI.

Ha wueprexxe wu300pasuM BUJA CHEpPEIH B COBMEIICHHH C Pa3pe3oM,
PACKpBIBAIOIIUM BHYTPEHHIOIO (OpMY U3JENUs, BUJ cjIeBa U MeCTHBIM BUI. OcCh
BpallleHUs] KJIallaHa T[EepPEyCKHOIO pacloyiokeHa TOpU3OHTaIbHO. MacmTab

nzo0paxenus 2.5:1.

2.6. Yepmeoic manscemi yniomuumenbHoU

Ha cOopouHoM ueprexe HUIMHApPA CUEIUICHHWS MAaHXKeTa YIUJIOTHUTEJbHAs
M300paKeHa Ha BUJE CIEpeAd B COBMEIICHHH C pPa3pe3oM, pPacKphIBAIOLIUM
BHYTPEHHIOIO (hopMy H37enus U Takke n300paxkeH MecTHbIA Buj. Och BpallleHus
MaHXE€Thl ~ YIUIOTHUTEJIBHOM  pacmoyiokeHa  TOpH30HTabHO.  MacmTal

nzo0paxenus 4:1.

2.7. Yepmeoic kornaxa 3auumHnozo

Ha cOopounoMm wuyepTeke NWIMHApA CICTUICHUS KOJMAaK 3alluTHBIN
U300pakeH Ha BHUJE CIEpPeAd B COBMEIICHWH C pa3pe3oM, PaCKPBIBAOIINM
BHYTPCHHIOI (PopMy H3Aenus U TakkKe H300pakeH MECTHhIM BuA. Macimrab

nzo0paxenus 2:1.

10



2.8. Yepmeoic konvya cmonopHozo

Ha cOopouHoM deprexxe NIWIMHApPA CIEIUIEHHS KOJIBIIO CTOIOPHOE
M300paKEHO Ha BUJE CIEPE C Pa3pe3oM, PACKPHIBAIOIINM BHYTPEHHIO (OopMy

uznenus. Macmrab nzoopaxkenus 4:1.

11



3AK/IIOYEHUE

B nannoi pabote ObUIM MOCTPOCHBI MOJETH JACTANICH U YEPTEHKH H3ISTUs
«mmuanp cnemienus». B mpomecce paboThl ObUIM MOTYYEHBI HABBIKA CO3/IaHUS
KOHCTPYKTOPCKOM JTOKYMEHTallMM U 4epTexkeil. Tak jxe ObLIu co3/1aHbl COOPOUHBIN

YepTEeXK U3ISTUS U CrieupUKaIys.

12
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HNPUJIOXKXEHHUE

KOHCTPYKTOPCKAA NAOKYMEHTAILIMA HA CBOPOYHVYIO EJMHULY
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