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1 BBEJEHUE

Baxnyio d4YacTh TeOpeTHUeCKOH U MpPOPEecCHOHANbHONM MPAKTHYECKOH  MOJArOTOBKHU
00y4aroImuXxcst COCTABIAIOT MPAKTUYCCKUE 3aHSATHSL.

CocraB U coaepkaHue MPAKTUYECKUX 3aHATUN HampaBiieHbl Ha peann3aunuio denepaibHOro
rOCYJapCTBEHHOTO 00pa30BaTEeIbHOTO CTAaHAApPTa CPEAHET0 MPO(PECCHOHATBHOTO 00pa30BaHUS.

Benymelt aunakTUuecKodl I1eNbl0  MPAKTUYECKUX 3aHATHH  sBisercs (OpMUpPOBaHHE
npoeCCUOHATBHBIX MPAKTUYECKUX YMEHUH (YMEHUH BBINOJHATH OIpEIeIeHHbIE JIeHCTBHA,
orepaiu, HeoOXOAUMbIE B MOCIEAYIOUIEM B MPO(EecCHOHAIBHON AESITeTbHOCTH) WIM Y4eOHBIX
MPAKTUYECKUX YMEHHH, HEOOXOIUMBIX B IOCIEAYIONICH YUeOHOH e TeIbHOCTH.

B cootBercTBUM ¢ pabouel mporpamMmoi y4deOHOW auctuIuimHbl «lIpoToTHnupoBaHue

U MH>KeHepHbIN au3aitn, CAD» mnpeaycMoTpeHO MpoBeIeHUE NPAKTUUECKUX 3aHITHH.

B pesynbTaTe uxX BBINONIHEHUS, 00yJaIOUIHIICs TOKEH:

ymemp:

VYV 1.3.01 odpopmIiATh KOHCTPYKTOPCKYIO JOKYMEHTAIIMIOC UCTIOJIB30BAaHUEM
CHEIHaIM3UPOBAHHBIX IPOTPAMM;

VY0 02.01 onpenensaTs 3aaa4u A5 HoMcKka UHpOpMaLny;

VYo 02.02. onnpenensaTh HEOOXOAMMbIC HCTOYHUKH WH(MOPMAITUH;

CopepxaHve MNPAKTUYECKUX M JIAOOPATOPHBIX 3aHATUN OPUEHTHUPOBAHO HA IOATOTOBKY
o0y4aromuxcsi K OCBOGHUIO MPO(ecCHOHANBHOTO MOAYJS MPOrpaMMBbl MOATOTOBKH CIIELIUATINCTOB
CpEIIHEro 3B€HAa 110 CIELHUATIbHOCTU U OBJIAJICHUIO HPOpeccuoHaIbHbIMU KOMNEMEHUUAMU:

[1K 1.3 — [Ipou3BoAUTH BBOJ B SKCILTYaTAIUIO U UCTIBITAHUS POMBILIUICHHOTO
000pyIOBaHUS B COOTBETCTBUH C TEXHHUECKOH JIOKYMCHTAIIUCH.

A Taxxe GOpMHUPOBAHUIO 0OUIUX KOMPEMEHYUIL:

OK 02 UVcnonp3oBaTh COBpEMEHHBIE CpEICTBAa IIOMCKA, aHalu3a M HMHTEPHpPETAIuN
nHpopMaud U UHGOPMAIMOHHBIE TEXHOJOTMM JJIS BBIOJHEHUS 337ad NpodeccHOHAIbHON
JESATEIBHOCTH.

BrinonHenne o0yyaromuxcs NPAKTHYECKUX W/HIKM J1abOpaTOpHBIX paboT 1o ydeOHOH
mucuuiuHe «[IpoToTunupoBanue U UHXEeHepHbIN nu3ait, CAD»

HaIpaBJIEHO HA:

- 000011eHNe, CHUCTEeMaTH3aIIo, YIITYOJIeHHe, 3aKpeieHHe, Pa3BUTHE U JeTAIN3ALHIO
MOJIYYEHHBIX TEOPETUUECKUX 3HAHUI M0 KOHKPETHBIM TeMaM y4eOHOW JUCIUILINHBL,

- (opmupoBaHUE YMEHUI TPUMEHATH MONy4YeHHbIC 3HAHUS Ha MPAKTHUKE, PeaTn3alluio
€MHCTBA NHTEJUIEKTYaJIbHOM U MPaKTUYECKON AESITEeIbHOCTH;

- (hopMupoBaHKE U pa3BUTHE YMEHUI: HAOMIO1aTh, CPABHUBATH, COTIOCTABIIATh, aHATTM3UPOBATD,
JieNiaTh BHIBOJIBI M 00OOIIEHHS, CAMOCTOATEIbHO BECTH UCCIIEJOBAHNUS, TIOJIb30BATHCS
pa3IMYHBIMU IPUEMaMU U3MEPEHUN, 0POPMIIATE pe3yabTaThl B BUAE TA0JIHUII, CXeM, TPadUKOB;
- IpUOOpETEeHNE HaBBIKOB pabOTHI € pa3IMUHBIMU TPUOOpaMHU, arapaTypoi, ycTaHOBKaMHU

U IPYTUMHU TEXHUUECKUMU CPEJICTBAMHU JIJIsl TPOBEACHUS OIBITOB;

- pa3BUTHE UHTEIUIEKTYaJbHBIX YMEHUHN y OYAyIIUX CIEUAINCTOB!

AHATUTUYECKUX, POEKTUPOBOUYHBIX, KOHCTPYKTUBHBIX H JIP.;

- BBIpaOOTKY MPH PELICHUH MTOCTABJIEHHBIX 3aj[a4 MPO(heCcCHOHATBHO 3HAUMMBIX KayecCTB,
TaKHX KaK CaMOCTOSITENIbHOCTh, OTBETCTBEHHOCTh, TOYHOCTh, TBOPUECKAs! MHUIIMATUBA.
[pakTyeckue 3aHATHS POBOSITCS B paMKaX COOTBETCTBYIOIIEH TEMBI, TOCIIE OCBOCHUS
JIMIAKTUYECKUX €AMHHUL, KOTOpble 00ECTICUMBAIOT HATMUKE 3HAHUM, HEOOXOMMBIX

U1 €€ BBIIIOJTHEHHUSI.



3SMETOANYECKHUE YKA3AHUSA

Tema 1.1 HUcnoan3zosanue CAIIP Komnac-3D s aBToMaTH3anuu
NMPOEKTHO-KOHCTPYKTOPCKHUX PaboT B MAIIMHOCTPOEHUH

IpakTnyeckoe 3anaTueNel
IMocTpoenne yepTe:ka MIOCKOIH JeTAJM € 3JIEMEHTAMH CONPSIAKEHUS

Heab padorbi: OCBOUTH TEXHOIOIHIO IOCTPOEHUS YEPTEkKA AETAIU

Boinosinus padory, Bel Oyaere:

yMeThb:
VY 1.3.01 ohopMIsaTE KOHCTPYKTOPCKYIO JTOKYMEHTAIMIOC MCTIOIh30BAHUEM CIICIIUATH3UPOBAHHBIX
porpamm;

MarepuajibHoe o0ecrieueHue:

nepcoHanbHbIl KoMIibtoTep, KOMIIAC-3D, MeToauueckue yka3aHus 1O BBIITOJTHEHUIO
MPAKTUYECKUX 3aHATHI

3apanunel: Co3naTh YepTex AeTaJIU 10 00pa3y U HAHECTH pa3Mephbl:
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Kparkne TeopeTuueckue cBe1eHHsI:

[InaBHBIN mepexox OT OJHOW JMHUM K APYrOM B YEPUYEHHMM HA3bIBAIOT cONpspKeHHeM. i
MIOCTPOCHHUSI COMPSIKEHUN HEOOXOIUMBI CIIEIYIOIINE AJIEMEHTHI: PaJlyC COMPSIKEHUs, LEHTP Ayrd
COIPSKEHUS U TOYKU CONPSIKEHMUS.

Jlnist onipeienieHus: BEIMYMHbBI M300pakKeHUs U3/IeNTUs MM KaKoi-THO0 ero yacTu Mo 4epTexy Ha HEM
HaHOCAT pa3Mmepbl. OOIIee KOJIMYECTBO Pa3MEpPOB Ha uepTeXe JODKHO OBITh HAaMMEHBIIUM, HO
JOCTATOYHBIM JUJIS1 U3TOTOBIIEHUSI U KOHTPOJISI U3EIIHS.

[IpaBmia HaHeceHMsI pa3MepoB ycTaHOBIEHbI cTtaHaapToM u B cucteMe KOMIIAC-3D nanocsATcA
IIOJIyaBTOMaTUYECKHU.

OcHoBHBIE TpeOOBaHUS K HAHECEHHIO Pa3MEPOB:

* MIEPBBIMH IPOCTABJISIOT MEHBILIUE pa3Mepa, a 3aTeM OoJjblue (pa3MepHbIE U BHIHOCHBIC JIMHUU HE
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JTOJKHBI TIEPECEKATHCS);
* pa3MepHas JIMHUS OTCTOMT OT KOHTypa neranu Ha 10 mm. PaccrosHme Mexay mapaiielbHBIMUA
pa3MEepHBIMU JTUHUSMHU JIOJDKHO OBITh HE MEHEE 7 MM, IPU 3TOM Ha BCEM YEPTEKE OHO JTOJDKHO OBITh
OJMHAKOBBIM;

Uit 00O3HAUCHUsI TUAMETpa, Paauyca, CTOPOHBI KBaapaTa, TOJIIMUHBI W3JAEIUS (Ui TUIOCKUX
JIETAJICH ) MCIIOIB3YIOT YCIOBHBIC 0003HAUCHHS;
* €CJIU JIeTajlb UMEET HECKOJIBKO OJIMHAKOBBIX 3JIEMEHTOB, TO Ha YEPTEIKE PEKOMEHAYETCS HAHOCUTh
pasMep JUIIb OJTHOTO U3 HUX C YKa3aHHEM KOJIMYECTBA.

1.
2.

2

9.

HOpﬂ)IOK BbIITOJTHCHU A paﬁoTbl:

Bribepure Gpopmar A3 ¢ opueHTanneil BEpTUKAIBEHOM.

N300pa3ute oceBble JIMHUM Jajiee BHIOpaTh BemoMorartenbHble nmapajiieibHble NpsiMble
HPOYEPTUTH rabapuThl GUrypsl (PUCYHOK al) 110 COOTBETCTBYIOIIUM pa3Mepa.

N300pa3ute 3a1aHHBIE OKPYKHOCTH: JUIsI TOYHOTO YKa3aHUS TOYEK UCIIONB3YyHTEe OOBEKTHYIO

npuBs3ky IlepecedyeHue, T.e. ILEIKHYTh Ha KHOIIKE ||Z||- YceraHoBKa I100aJ1bHBIX
NPHUBSA30K U B OTKPBIBIIEMCS OKHE ycTaHOBUTH no3unuio Ilepeceuenmne. HyxHo BbIOpath

I'eomeTpus P |—> OxpyxHOCTH @ BBecTH paauyc 40 naxats Ha Enter mocne moasectu k
OCEBOM BEPTUKAJIBbHON JMHUM W BECTH OKPY)XHOCTh /10 KacaHWsl €¢ U TOPU3OHTaIbHOU
BcriomMorarenbHoi kpuBoi HaxkaTh JIKM. JlomkeH mosyduTcsi pUCYHOK a2.

[TocTpouTh OKpYKHOCTH, KacaTeJbHbIE K 3a/laHHbIM OKPY>KHOCTSIM PHCYHOK 02. {15 3TOrO

UCIOJIb30BaTh KOMaHy G KacareibHasi OKpPYKHOCTh K JBYM KpHBBIM paguyc — 110
pucyHok 01. YjanuTb HEHYKXHbIE YacTH OKPY)KHOCTEH HCHOJIb3ys KOMaHIY P

PepakrupoBanue — 7Y ceun KPHUBYIO.

[TocTpouTs erie o Hy OKPYKHOCTB U3 HeHTpa ¢ pagmycom = 30.

[TocTpouTh Iyry OKpy»HOCTH h Ha 33JaHHOM Y/IaJCHUH OT BHEIIHEr0 KOHTYpa U MPsAMYIO S,
MapaJUICIIbHYI0 BEPTUKAIBHOM OCH CuUMMeTpuu pHucyHOk Bl. lcnosb3oBaTe KomaHnmy

: o
Teomerpus & N JKBUAUCTAHTA KPUBOH Zal. Paguyc = 10 (paccTosiHue).
[TocTpouTh COMPsDKEHUE MEXKAY MPIMOM h M Iyroit OKpy»KHOCTH S Ui 3TOTO HCMOIb3yeM

komaHay CkpyrieHue N upaI[I/IyCOM = 8 PHCYHOK B2, JIOBECTH JIMHUU U yC€Ub HE HY)KHbIE
JVHUU.

Boigenure OOBEKT CHMMETPUYHO BEpPTUKAJIBHOW OCH, BbIOpaTb KOMaHAY P

PEHaKTHpOBaHHe —
MOJIY4YCTCA KaK Ha PUCYHKE I'.

[TocTpouTh OKPYKHOCTH M KacaTelbHble K HUM JJISl 3TOT0 BbIOpaTh KOMaHIY 96, Otpe3ok,
KacaTeJIbHbIN K IBYM KpUBBIM PUCYHKH ], €.

10. Y aanuTh HEHYKHbIE YACTH OKPY>KHOCTH.
11. BEIMOTHUTH U300paKEHUS pa3MEPOB.

®opma npeacraBjieHus pe3yabTaTa: rpapuueckue Gaiibl, copepKaliue YepTeu AeTaneit
Kpurepum oueHku:
OHeHKa «OTJIMYHO)» BBICTABIIACTCA CTYACHTY, CCIIN:

l.HpaBI/IHBHOCTB BBINIOJIHCHUS YC€PTECI)KAa B COOTBCTCTBUU C 3a/JaHUCM 10 IMPpaBUJIaM IMOCTPOCHUS IPOTrpaMMblL

KOMIIAC-TPADUK;
O1eHKa «XOPOILI0» BBICTABISIETCS CTYICHTY, €CIIU:

l.HpaBI/IHBHOCTB BBITIOJTHCHHUSA YE€PTE)KA B COOTBETCTBUM C 3a/IaHUEM 10 IIpaBUJIaM MMOCTPOCHUSA ITPOrpaMMbl

KOMITAC-T'PA®UK ¢ HE3HAUNTENBHBIMH NTOTPELTHOCTSMU;

O1eHKa «yIOBIETBOPUTEIILHOY» BBICTABIIAETCS CTYACHTY, €CIIH:

1.JlomytieHs! OMmuOKY IPY BRITIOTHEHUH YepTeka;

2. He TodHoe coOmroaeHue mpaBuil moctpoeHus yepTeka B nmporpamme KOMITAC-ITPADUK;
OneHka «HEYAOBIETBOPUTEIBHOY BBICTABIISICTCS! CTYICHTY, €CITH:

1.Jomymens! rpyOble OMMOKY MPH BBITIOJIHEHUN YepTexa.
6



Tema 1.1 Ucnoan3zosanue CAIIP Komnac-3D pis aBToMaTu3anuu
NMPOEKTHO-KOHCTPYKTOPCKHUX PaboT B MAIIMHOCTPOEHUH

IIpakTH4eckoe 3ansiTHeNe2
IocTpoenne yeprexa u coznanue 3D-monenu aeraan «Baa»
eab padoTbi: OCBOUTH TEXHOJOTHIO MOCTPOEHUS YepTEkKa JeTaln

Beinosinus padory, Bel Oyaere:

yMeThb:
VY 1.3.01 odopMIsATh KOHCTPYKTOPCKYIO JOKYMEHTALIMIOC UCIIOJIb30BAHUEM CIEIHAIN3UPOBAHHBIX

porpamm;
MarepuajibHoe o0ecrieyeHue:
nepcoHanbHbIl KoMiibtoTep, KOMITAC-3D, meTonnueckue ykazaHus 1O BbIITOTHEHUIO

MPAKTUYECKUX 3aHATHI

3aganue: 1. Co3aaTh 4epTesk 1eTaJM M0 00pa3ly U HAHECTH pa3Mepbl:

#h

L)
4

fil
L

Ilopsinok BbINOJHEHHS PadOTHI:
Bribepure popmar A3 ¢ opueHTanueit anb00MHOM.
N300pa3ute oceBble IMHUY Jlasiee BbIOpaTh BenoMorarenbHble napajiejbHble NpsiMbie
ITocTpouTs YepTexk AeTalIn Ball.
Hanectun pazmepsl.
3aroIHUTh OCHOBHYIO HAa/IIIUCh.
®opma npeacTaBiaeHns pe3yJbTaTa: rpadguueckuii dait, cogepikanii yepTex IeTaau

agrLONE



3aganue 2 . Co3aaTh 4YepTesk AeTAIH MO 00pasuy AByMsl cnocodamMu (€ NMOMOIIbLIO
reoMeTpu4YecKuX NPUMHUTHBOB H C IOMOIIBLI0O MeHeAkepa 0u0/IM0TeK) M HAaHeCTH pa3Mephl:

- 5 g

Rl =11 Bedomsii ban I

Ly

dopma npeacTaBieHus pe3yJbTaTa: rpadudeckie Gpaiiibl, coJepKaliue YepTexu JeTanei

Kputepun onenku:
O1eHKa «OTIMYHO» BBICTABIIAETCS CTYAEHTY, €CIIM:
1.IIpaBMIIBHOCTD BBHITIOJHEHHUS YePTeka B COOTBETCTBUHU C 33JJaHUEM I10 MPaBHJIaM OCTPOEHUS IPOrPaMMBI

KOMITAC-TPA®UK;

OrneHka «XOpouIo» BBICTABIIAETCS CTYACHTY, €CIIH:

1.IIpaBuiIbHOCTE BBIIOJIHEHHS YEPTEkKa B COOTBETCTBUN C 33JaHUEM I10 PABUIJIAM IIOCTPOEHUS IPOrPaMMBbl
KOMITAC-TPA®UK c HE3HAUNTENBHBIMH MTOT PEITHOCTAMHU;

O1eHKa «yOBJIETBOPUTEIILHO» BBICTABIIAETCS CTYAEHTY, €CIIH:

1.lonymieHs! OIMOKY NPH BHIIIOJTHEHUN YepTexka;

2. He TouHOe colOuofenue npaBui nmoctpoenus yeprexa B nporpamme KOMITAC-I'PADUK;

O1eHKa «HEYA0BIETBOPUTEIBHO) BBICTABIISIETCS CTYICHTY, €CIIU:

1.JdonymieHs! TpyOble OMMOKK IPH BBIIOJTHEHUH YEPTEKXa.

Tema 1.1 HUcnoaszoBanune CAIIP Komnac-3D qist aBToMmaTu3anmuu
NPOEKTHO-KOHCTPYKTOPCKHUX PadoT B MALIMHOCTPOEHUH

IIpakTH4eckoe 3ansiTHeNe3
IMocTpoenne yeprexa u co3nanue 3 D- momesn neranu «3y6uaToe KoJeco»

eab padoTbi: OCBOUTH TEXHOJIOTHIO TOCTPOCHUS YEPTEKA AETAIU C UCTIOI30BAHUEM
MEHeKepa ONOIMOTEeK



BobinosinuB padory, Bl Oyaere:
yMeTh:
VY 1.3.01 odopMIATH KOHCTPYKTOPCKYIO JOKYMEHTALIMIOC UCIIOJIb30BAHUEM CHEIHAIN3UPOBAHHBIX

porpamm;

MarepuajibHoe o0ecrieyeHue:
nepcoHanbHbIi komnbroTep, KOMITAC-3D, meToauyeckue yka3aHus 1O BbIITOJTHEHUIO

MPAaKTUYECKUX 3aHATUI

3ananme: Co31aTh YepTe:K AeTAJTH 10 00pa3Ily ¢ MCIOJIb30BAHUEM MEHeIKepa Ou0IHoTEeK
U HAHECTH pa3Mephl:
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®opma npeacTaBiaeHns pe3yJbTaTa: rpadguueckuii dait, cogepikamii yepTex IeTaau

Kputepun ouenku:
O11eHKa «OTIMYHO» BBICTABJIAETCS CTYACHTY, €CIIH:
1.IIpaBMIIBHOCTD BBHITIOJHEHHUS YePTEKa B COOTBETCTBUHU C 33aJaHUEM I10 ITPaBHJIaM TIOCTPOEHHS TPOTPaMMBI
KOMITAC-TPA®UK;
OrneHka «XOpoLIo» BBICTABIIAETCS CTYACHTY, €CIH:
1.IIpaBMIIBHOCTH BBITIOJIHEHHUS YEPTEKA B COOTBETCTBUHU C 33JJaHUEM I10 NTPaBUJIaM IIOCTPOEHHS IPOrPaMMBI
KOMITAC-T'PA®UK c He3HAUNTENBHBIMH MTOT PETHOCTAMHU;
O11eHKa «yIOBJIETBOPUTEIIEHO» BBICTABIIAETCS CTYIECHTY, €CIIH:
1.lony1ieHs! OIMOKY MPH BHIIIOJTHEHUH YepTexka;
2. He TouHOe coOuoaenue mpaBui moctpoerus ueprexa B nmporpamme KOMITAC-ITPADUK;
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O1eHKa «HEYA0BIETBOPUTEIBHO) BBICTABIISIETCS CTYICHTY, €CIIH:
1.JonymieHs! TpyOble OMMOKK PH BBITIOTHEHHH UYEPTEkKa.

Tema 1.1 HUcnoan3zosanue CAIIP Komnac-3D s aBToMaTH3anuu
NMPOEKTHO-KOHCTPYKTOPCKHUX PaboT B MAIIMHOCTPOEHUH

I[IpakTH4eckoe 3ansiTHeNe4
Hcnoab3oBanue MeHeaIKepa OubIH0TEK

Lesib: BIMOTHATH YePTEXKH C UCTIOIB30BaHUEM MEHeKepa ONOIOTEK.

BbinosinuB padory, Bel Oyaere:
yMeTh:

VY 1.3.01 ohopMIsTE KOHCTPYKTOPCKYIO JTOKYMEHTAIMIOC MCIIOIh30BAHUEM CIICIIUATH3UPOBAHHBIX
IpOTpaMM;

MaTepnaﬂbnoe obecneyeHnue:

nepcoHanbHbIi komnbioTep, KOMITAC-3D, meToauueckue yKa3aHus 10 BBIIIOJHEHUIO
MPAKTUYECKUX 3aHATUI

3aganme:
1 Co3natp cienuduKanmio K IpaKkTHIecKon padbore

IlopsiioK BBINOJIHEHUS PA0OTHI:
1 Coznath crienuduKammro.
2 3amoJIHUTh ITaMM CelU(pUKaIUN.

Xon paborsr:

Pabora co Bcemu Oubmuorekamu KOMITAC-3D mpou3BOIUTCS C MOMOIIBIO CIEUATBHON
yTUINTE — MeHempxepa OubInoTex.

Jlnis BKJTIOYEHMsS] M OTKIIFOUEHUS MaHenu MeHemkepa OuOInoTek ciy:kuT komanga CepBuc —
Menemxep 6ubnnoTek wim kHonka Menemxep 6ubauorek Ha CTaHAapTHOM MaHEeH.

OxHo Menemxkepa OHOMHOTEK COACPKHUT HECKOJIBKO BKIaAOK. Ha mepBoil Bkiagke —

bubmuorexu KOMITAC-3D ortobpaxaetcsi cTpykTypa Menemkepa OuOIMOTEK: CITUCKUA Pa3/iesioB U
OoubIMOoTEK

ONaCTE NPOOOTES DM TEx
HAXOLF ULMXCR B BSOS NEHOM PaAnEns

FVELERRLL

" werrorenmies v [T R e e el G e St | Ty ediva v s (e | gy e 4y

Pucynox OxHo
Menemxepa
OUOJIHOTEK.
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Ecmu B pas3aciic UMEIOTCA MOAKITIOYCHHBIC 6I/I6J'[I/IOTCKI/I, TO €TI0 MUKTOrpaMma 0T06pa>1<aeTc;1 CCPBIMIBETOM,
€CJIM HET — TOTYOBIM.

% ¥ npuknagians dubnnoteka,
£ v 6ubnuoTeka chparmeHToe,
-‘% CA
v OGubnuoTteka mogensn.

Pucynox.102 ITukTorpaMMer OHOIHOTEK

Ha ocranmpHbIx BKIamgkax Meneosrcepa 0OTOOpakaeTcs COMECPKUMOE IOAKIIOUYCHHBIX Ha JTaHHBIN
MOMEHT OHOJTHOTEK (GpParMEeHTOB, MOJIEICH U MIPUKIAAHBIX OMOIMOTEK, paO0TAIOIINX B PEKUME TTAHEITH.

[NoaxkiroueHHBIE OMOIUOTEKU OTMEUCHBI KPACHON «Tal0uKOM».

His pabGotel ¢ Menedscepom v ¢ OUONIMOTEKAMM MPEIHA3HAYCHBI KOMAaHIbl KOHTEKCTHBIX MEHIO
BKJIAJIOK.

[Ipu padore 8 KOMITAC-3D BbI MOeTe COXPAaHATH CO3JaHHBIE M300paKEHHS THITOBBIX JIeTaled BO
(¢parMeHTax, a 3aTeM BCTaBIATh MX B HOBbIE 4epTexkd. Ecnmu Bo BpeMs pabOThl 4acTO BO3HUKACT
HE0OXOUMOCTh BCTaBIISITh B UEPTEXH OJHUA M T€ ke (DPparMeHTHI, YAOOHO MOJIh30BAThCA OMOIMOTEKAMHU
(hparMeHTOB.

B Oubmuorexkax MOXHO YHOPSIOYCHHO XPaHWUTh pa3IMYHble THUIIOBBIE (pParMeHThl C
MPOU3BOJBHBIMH KOMMEHTapUsAMH K HUM. Vcnonp3oBaHue 01OIHOTEeK (PparMeHTOBYIPOINAET TOUCK U
BCTaBKY B JIOKYMEHT TOTOBBIX H300pakeHUH.

B crannmaptaeiii komiiektT nmoctaBku KOMITAC-3D BritOu€HBI HEKOTOpPBIC OMOIMOTEKU (PparMeHTOB
(HampuMmep, OMOTMOTEKA TEXHOJIOTHYECKUX 0003HaueHui). s paboTel ¢ OnbnmoTekaMu (GparMeHTOB, He
BXO/JISAIIMMH B CTAHIAPTHBIA KOMIUIEKT ITOCTaBKH CHCTEMBI, TPEOYeTCS OT/IENEHO OITUTauyuBaeMast JTUICH3HSL.

dopMa nmpeacTaBJIeHus pe3yabTaTa: rpadhudeckuii (haiii, coepKaliuil YepTex IeTan

Kpurtepum ouenku:
OreHKa «OTIUYHOY BBICTABIISAETCS CTYIEHTY, €CIH:

1.IIpaBMIIBHOCTH BBITIOJIHEHHUS Y€PTEKa B COOTBETCTBUHU C 33JaHUEM IO ITPaBHJIaM IOCTPOEHUS MPOrPaMMBI
KOMITAC-TPA®UK;

OLIeHKa «XOPpOIIO» BBICTABIACTCA CTYACHTY, €CIIN:

1.IIpaBMIIBHOCTD BBHITIOJHEHHUS YePTeka B COOTBETCTBUHU C 33JaHHEM I10 ITpaBHJIaM TIOCTPOEHHS TPOrPaMMBI
KOMITAC-TPA®UK ¢ HE3HAUNTENBHBIMH NTOTPELTHOCTSIMUY;

OrneHka «yI0BIETBOPUTENBHO» BEICTABISETCS CTYIEHTY, €CIIH:

1.[lonymieHsl OMMOKM TP BBITTOTHEHUH YEPTEKa;

2. He TouHOe colOiofenue npaBui nmocrpoenus yeprexa B nporpamme KOMITAC-I'PADUK;
OrneHka «HEyJOBJIETBOPUTEIBHOY BBICTABIISETCS CTYACHTY, €CIIH:

1.lonytieHsl TpyOble OIUOKH TIPH BBITIONTHEHUH YEPTEkKa.

Tema 1.1 HUcnoanizosanue CAIIP Komnac-3D s aBToMaTu3anuu
NMPOEKTHO-KOHCTPYKTOPCKUX PadoT B MAIIMHOCTPOEHUH

IIpakTu4yeckoe 3ansiTueNe 5
IIpoexTupoBanue cnenudpurkanmii
Heab: Bommonusate cnenudukanu k cOopouHbM ueprexxam Komnac-rpaduxk.

Beinosinus padory, Bel Oyaere:
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yMeThb:

VY 1.3.01 ohopMIsiTE KOHCTPYKTOPCKYIO JTOKYMEHTAIMIOC MCIIOIh30BAHUEM CIICIIUATH3UPOBAHHBIX
pOTpaMM;

MarepuasibHoe o0ecrieyeHue:

nepcoHanbHbli kKomIbroTep, KOMITAC-3D, MmeTognyeckue yka3aHus 10 BbIITOJTHEHUIO
MPAKTUYECKUX 3aHATUI

3ananmue:

1 Coznarb crienuguKanmo.

IMopsiiok BbINOJTHEHHUS PA0OTHI:
1 Co3path cienudpuKamio.
2 3amoTHUTH MITaMM CIEIU(DUKAIIHH.

Xoa paGoTsI:

1 Coznats crienudukanmro.

e

ol

Fowrene Hareoioue

Ty et Nk

- LAFLE L idp

2 3anojHHTh IITaMM CHeI_II/I(l)I/IKaI_[I/II/I NEPCKIHOYUB C HOPMAJIBHOI'O PCKMMa Ha PCKUM
PaSMETKH CTpaHHUIIbI.

LATIPLH

Hawl Auem| A Fokom Hodn | fomg

Pospol | Padoricvos B5) Aum | Auvem | Aucmal
ek [ ] 7

. Z/U/]U/—/{?ﬁ-f—/ﬁ/ﬂé/d_ﬂ MTY umHocoba
HEaHTo

I MK

®opma npeacTaBiaeHus pe3ybTaTa:
Otuer o npozenaHHoil padote

Kputepun ouenku:
O11eHKa «OTIMYHO» BBICTABIJIAETCS CTYACHTY, €CIIH:
1.IIpaBMIIbHOCTD BBHITIOHEHHUS YePTEKa B COOTBETCTBUHU C 3aJaHUEM II0 ITPaBHJIaM TIOCTPOEHHS TPOTPaMMBI

KOMITAC-TPA®UK;

OreHKa «XOPOIIO» BBICTABIIAETCS CTYACHTY, €CIIH:

1.IIpaBMIIEHOCTP BEHITIOJHEHUS Y€PTEKa B COOTBETCTBUU C 33JJaHUEM I10 MTPABUJIaM TIOCTPOCHHUS MIPOTPaMMBI
KOMITAC-TPA®UK ¢ HEe3HAYUTETHLHBIMHE ITOTPEITHOCTSIMH;

OHCHKa «KYHOBJIETBOPHUTEIBHO» BEICTABIACTCA CTYACHTY, €CJIU:
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1.lonyieHs! OIMOKY MPH BHIIIOJTHEHUH YepPTexka,

2. He TouHOe colOuoaenue mpaBui moctpoenus yeprexa B nmporpamme KOMITAC-IT'PADUK;
OreHKa «HEYAOBIETBOPUTEIBHO) BBICTABIISIETCS CTYICHTY, €CIIH:

1.lonymeHs! rpy0Oble OMUOKY P BBIIIOTHEHUH YEpPTErKa.

Tema 1.1 HUcnoan3zosanue CAIIP Komnac-3D npis aBToMaTH3anuu
NMPOEKTHO-KOHCTPYKTOPCKHUX PaboT B MAIIMHOCTPOEHUH

I[IpakTH4eckoe 3ansTHeN: 6
HNmnopr rpaguyecKux J0KYyMEHTOB

He.]]b: HaY4YHUTCA CO3aaBaTb UMIIOPT l"pa(bI/ILIeCKI/IX JAOKYMCHTOB.

Boinosinus padory, Bel Oynere:

yMeThb:
VY 1.3.01 ohopMIIsATE KOHCTPYKTOPCKYIO JTIOKYMEHTAIMIOC MCIIOIh30BAHUEM CIICIIUATH3UPOBAHHBIX
poTpaMM;

MarepuajibHoe o0ecrieyeHue:

nepcoHanbHbIl KoMiibtoTep, KOMITAC-3D, meTonnueckue ykazaHus 1O BbIITOTHEHUIO
MPAaKTUYECKUX 3aHATHI

3aganue:

BbINoMHUTE UMIIOPT JOKYMEHTOB

IMopsinok BIMOJTHEHHS PA0OTHI:
1 Coznath cienuukammio.

Xoa pa0doThI:

JIs1st 9TeHUsI JOKYMEHTA JIF000T0 13 MepeYHCIICHHBIX ()OpMATOB (3a HCKIIoYeHHeM (aitnos *.stl
U *.Wrl— ux UMIOPT He MOJICPIKUBACTCSI), BBIMOJIHUTE CICIYIONINE ICHCTBUS:

1. Bri3oBuTe KOMaHy ®aiin — OTKpHITS.

2. B criicke Tun ¢aiina MOSIBUBILETOCS TUATIOTA BHIOEPUTE HYXHBIH (POpPMAT M YKKUATE UMS
¢aiina.

3. Haxkxmure KHOTIKY Otkpbith. B OOJBIIMHCTBE CITyYacB IMOCIIE ITOTO Ha 3KPAaHE TOSBIISICTCS
JMAJIOT, B KOTOPOM MOKHO HACTPOUTH HEKOTOPBIE ITapaMeTPbl UMIIOPTA.

4. HacTtpoiiTe UMNOpT, HAXXKMUTE KHONIKY OK anasnora. BeiOpaHHbIi 10KyMeHT OyneT
nmnoptuposad B KOMITAC-3D u 3arpyseH A peJakTHPOBAaHHUS.

dopma npeacTaBaeHUd pe3yJbTarTa:
®aiin, copepxKaMil JOKYMEHT

Kputepun ouenku:
O1leHKa «OTIMYHO» BBICTABIJIAETCS CTYACHTY, €CIIH:
1.IIpaBMIIbHOCTD BBHITIOJHEHHUS YePTEKa B COOTBETCTBUHU C 33JJaHUEM I10 MPABHJIaM TIOCTPOEHUS TPOTPaMMBI
KOMITAC-TPA®UK;
OrneHka «XOpoLIo» BBICTABIIAETCS CTYACHTY, €CIIH:
1.IIpaBMIIBHOCTH BBITIOJIHEHHUS YEPTEKA B COOTBETCTBUM C 33JaHUEM I10 ITpaBHJIaM IOCTPOEHHS TPOrPaMMBI
KOMITAC-T'PA®UK c He3HAUYNTENBHBIMH MTOT PEITHOCTAMHU;

O11eHKa «yIOBJIETBOPUTEIILHOY» BBICTABIIAETCS CTYIECHTY, €CIIH:
1.lony1ieHs! OMMOKY MPH BHIIIOTHEHUH YepPTexKa;
2. He TouHOe coOuoaenue mpaBui moctpoenus yeprexa B nmporpamme KOMITAC-IT'PADUK;
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OrneHka «HEyJOBIETBOPUTEIBHOY BBICTABISAETCS CTYACHTY, €CIIH:
1.JonymieHs! TpyOble OMMOKK P BBHITIOTHEHHH YEPTEXa.

Tema 1.1 Ucnoas3zoBanue CAIIP Komnac-3D pis aBromMarusanuu
NMPOEKTHO-KOHCTPYKTOPCKUX PadoT B MAIIMHOCTPOEHUH

IIpakTuyeckoe 3ansaTueNe 7

Coznanne 3D -mofem cOOPOYHOIrO YepTeka CBAPHOIO COeTMHEHUSI

Heab: Co3nate aeranu k cOOpouHbIM yepTexam B Kommac-rpaduk.

BbinosinuB padory, Bl Oyaere:
yMeThb:

VY 1.3.01 odopMIIATE KOHCTPYKTOPCKYIO JAOKYMEHTALMIOC MCIIOJIb30BaHUEM CIIELUAIN3UPOBAHHBIX
porpamm;

MarepuanbHoe ofecrnieyeHue:

nepcoHasibHbIN KoMIibioTep, KOMITAC-3D, meTonnueckue ykazaHus MO BHIIOTHEHUIO
MPAKTUYECKHUX 3aHATUI

3ananue:

1 Coznath neranu mo cOOPOUYHBIM YEPTEHKaAM.

Xoa padoTsI:

Coopka B cucreMe KOMIIAC-3D — 310 TpexmepHas MoJeilb, OOBCIMHSIIONIAS MOJICIH
neTanel, BXoAAmux B y3ei. KoHcTpykTop codbupaeT y3en, J00aBiisisi B HETO HOBbIE KOMIIOHSHTBI HITU
ylnausis CyllecTByIoIMe. B kauecTBe mpumepa pacCMOTPUM IOCTPOEHHE COOPKU, COCTOAIIEH U3
nByx neraneil: Bana u T'aliku, TpexMepHble MOJIENIM KOTOPBIX OBLIM CO3JaHbl 3apaHee U COXPaHEHbI
B MIaMSTH KOMIIBIOTEPA.

120

%

Bl
WA

&0 &0
ai

I’ICI)TC)K n MOJICJIb BaJia

s toro 4roObl HavaTh paboOTy, HY)KHO HaxaTh KHOMKy «HoBas cOopka» Ha maHenu
yrnpasiieaust HoBbIil TOKyMEHT
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Yeprex Pparreesr  Tekcroesm  Cneuwdixa. Hetane
OKUMEHT

Pucynox Knonka HoBas cOopka

Ha skpaHe OTKpOETCsl OKHO HOBOTO JIOKyMEHTa — cOopku. B okHe cOopkm Haxomutcs [lepeBo
MIOCTPOCHUSI C CHCTEMOM KOOpAMHAT W IUIOCKOCTAMU MpoeKuuid. Ha MHCTpyMeHTanbHON mNaHenu
MOSIBATCSI KHOTIKH, YITPABJISFOIIHE TIPOIieccoM cOopku (puc.147).

Q KOMITAC-3D V7 Plus - [C6opkxa BE3 HMEHH1(ne
'@ oamn Peaxrop Bua Onepawm Coeundwwaura ¢
EH S Lald se BN,
g [[he 22 @t
;{nepeeonoctpoema 2 x|

WM Mnockocre XY
M Nnocrocrs ZX
1 Nnocrocrs 2Y
}-; Hauano xoopauHar

_@ [puynna conpaxend

BB B> Ee

Pucynok OxHO noctpoeHus cOopku
®opma npeacTaBiaeHus pe3yJabTaTa: rpapuueckuil daiin, cogepraniuii yepTex.

Kputepun onenku:
O1eHKa «OTIMYHO» BBICTABIACTCS CTYACHTY, €CIIH:

1.IIpaBMIIBHOCTD BBHITIOJIHEHHUS YePTeka B COOTBETCTBUHU C 33JaHUEM I10 ITpaBHIaM TOCTPOEHHS TPOTPaMMBI
KOMITAC-TPA®UK;

O1eHKa «XOPOILI0» BBICTABIISIETCS CTYICHTY, €CIIU:
1.IIpaBMIIBHOCTH BBITIOJIHEHNUS YEPTEKa B COOTBETCTBUM C 33JaHUEM I10 ITpaBHJIaM TOCTPOEHHS TPOrPaMMBI
KOMITAC-T'PA®UK c He3HAUNTENBHBIMH MTOT PEITHOCTAMHU;

O1eHKa «yIOBIIETBOPUTEIILHOY» BBICTABIIAETCS CTYACHTY, €CIIH:

1.lonymieHs! OIMOKY MPH BHIIIOJTHEHUH YePTexKa;

2. He touHoe cobmroaenne mpaBui noctpoerns deprexa B mporpamme KOMITAC-I'PADUK;
OneHKa «HEYZOBICTBOPUTEIILHOY BBICTABIISCTCS CTYACHTY, CCIIH:

1.JonymieHs! TpyOble OMMOKK TP BBHIIOTHEHUH YEpPTEkKa.

Kpurepun onenkn:
OrneHka «OTIUYHO» BBICTABIIAETCS CTYIEHTY, €CIIH:
1.IIpaBMIIBHOCTH BBHITIOJIHEHHUS YEPTEKa B COOTBETCTBUU C 33JaHUEM I10 NIPaBHJIaM IOCTPOEHUS IPOrPaMMBI
KOMIIAC-TPADUK;
O11eHKa «XOPOILI0» BBICTABIISIETCS CTYICHTY, €CIIH:
1.IIpaBunbHOCTD BBIIOJIHEHHS YEPTEXKa B COOTBETCTBUU € 33JaHUEM 110 IPaBUJIaM IIOCTPOEHUSI IPOrPaMMBbl
15



KOMITAC-TPA®UK ¢ HE3HAYUTETHHBIMH ITOTPEITHOCTSIMH;

OreHKa «yIOBIETBOPUTENHHOY BHICTABISETCS CTY/ICHTY, €CITH:

1.Jomymens! OmMOKY P BHITTOTHEHUH YepPTExKa;

2. He TouHOe colOuoaenue mpaBui moctpoenus yeprexa B nporpamme KOMITAC-ITPADUK;
OreHka «HEYJOBIETBOPUTEIHHOY BHICTABISAETCS CTYACHTY, €CIIH:

1.Jomymens! TpyOble OMMOKY MPH BRIITOJIHEHNH YepTexa.

Tema 1.1 Ucnoas3zoBanue CAIIP Komnac-3D pis aBromMarusanuu
NMPOEKTHO-KOHCTPYKTOPCKHUX PaboT B MAIIMHOCTPOEHUH

IIpakTuyeckoe 3ansaTueNe 8

Co3nanne 3D -Moxesin coopouHoro yeprexa «bojToBoe coequHeHne».
Hean: Bemonuare 3D moaenu k cOopoyHbiM yepTeskam Kommac-rpaduk.

Beinosinus padory, Bel Oynere:

yMeThb:
V¥ 1.3.01 ohopMIIATh KOHCTPYKTOPCKYIO JOKYMEHTALMIOC HCIIO0JIb30BAaHUEM CIELIUATU3UPOBAHHBIX
porpamm;

MartepuajibHoe odecriedeHmne:

nepcoHanbHbIl KoMibtoTep, KOMITAC-3D, meToinueckue yka3aHus IO BHIITOJIHEHUIO
MPAaKTUYECKUX 3aHITUI

3aganue:

1 Co3nmate geranmu B 3D.

IMopsinok BINOJTHEHHS PA0OTHI:
1 Co3pats cienudpuKanmio.

2 3aroaHUTH MITaMM CIeIU(UKAIIHAH.

Xon padorsri:

1 Bribepute OTBepeTusa= OTBepcTusi HWIMHAPHYeckue= OTBepcTHs pe3bOoBbie= Pe3nboBoe
HWJINHAPHYECKOe 0TBepCcTHE ¢ (pacKoi riyxoe.
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4. Eciu OTBEpPCTHE 3aXOMUT 3a TOJIIHHY OCHOBAHUS, TOJIIMHY OCHOBaHHS HEOOXOIUMO
YBEJIMYHUTh (YTOOBI, TMPHUMEPHO, PACCTOSHHE OT TPAHHUIBI OTBEPCTHS [0 HIDKHEH TPaHHIIbI
ocHoBaHusa ObuTO He MeHee 1d), Mcmoab3ys A 3TOro KOMaHAy penaktupoBanus Jledpopmanms

CABHIOM 2, .

Kpurepum onenku:
OrneHka «OTINYHOY BBICTABIISIETCS CTYICHTY, €CITH:
1.IIpaBUIIBHOCTD BBITIOJHEHHUS YePTeKa B COOTBETCTBUN C 33JJaHUEM IO MPaBUJIaM TIOCTPOEHUS POTPaMMBI
KOMITAC-TPADUK;
OrneHka «X0pOIIO» BBICTABISAETCS CTYAEHTY, €CIIH:
1.IIpaBUIIBHOCTD BHINIOJIHEHHUS YEPTEKa B COOTBETCTBUU C 33JJaHUEM I10 NPaBUWJIaM OCTPOEHUS IPOrPAMMBI
KOMITAC-TPA®UK ¢ He3HAYNTEITHLHBIMHE ITOTPEITHOCTSIMH;
OreHka «yTOBIETBOPUTEIIEHOY BBICTABIISIETCA CTYEHTY, €CIIH:
1.JonymieHsl OMOKY TIPH BHITMIOJIIHEHUN YepTexka,
2. He TouHOe coOumofeHne nmpaBui noctpoeHus yeprexa B nmporpamme KOMITAC-IT'PADUK;
OrneHKa «HEYTOBIETBOPUTENHEHOY BBICTABISIETCS CTYIACHTY, €CIIH:
1./lomymiens! rpyOble OMMOKY TPU BHITOJIHEHUN YepTexXa.

Tema 1.1 Ucnoanizosanue CAIIP Kommnac-3D a1 aBToMaTH3anuu
NMPOEKTHO-KOHCTPYKTOPCKHUX PadoT B MAIIMHOCTPOEHUH

IIpakTuyeckoe 3ansaTHeNe 9

Co3nanne 3D -moe/iu cOOPOYHOr0 HepTeska M0 HHANBUAYAJIBLHOMY 32/1aHUIO.

Heasn: Bemmonusats 3D Monenu k coopounsiM ueptexam Kommnac-rpadux.

Boinosinus padory, Bel Oyaere:

yMeTh:
VY 1.3.01 odopMIATh KOHCTPYKTOPCKYIO JTOKYMEHTAIUIOC HUCTIOIb30BAHUEM CIIEIIUATU3UPOBAHHBIX
porpamm;

MarepuanbHoe o0ecrieuenme:

nepcoHanbHbIi KoMibloTep, KOMITAC-3D, meTonnueckne yka3aHusi IO BHIITOJTHEHUIO
MPAKTUYECKUX 3aHATHI

3aganue:

1 Co3nare neranu B 3D.

IMopsinok BbINOJIHEHHUS PadOTHI:
1 Coznath crienupuKaIuio.
2 3aroIHUTh MTaAMM CIEIU(UKAIIHAH.

Xon padoTsI:

Coopka B cucteme KOMITAC-3D — 310 TpexmepHass MOJeTb, OOBEAWHSIONIAS MOJICITH
neranel, BXoJsamux B y3en. KoHCTpykTop coOupaer y3en, 100aBisisi B HETO HOBbIE KOMITOHEHTBI
WIN yIalsisl cylecTByomue. B kauecTBe nmpumepa paccCMOTPUM MOCTPOECHHUE COOPKH, COCTOSLIEH
u3 IByX neranei: Bama u laliku, TpexMepHble MOJEIN KOTOPBHIX OBLIM CO3JaHbl 3apaHee U
COXpaHEHBIB IaMATH KOMIIBIOTEPA.

18
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Pucynok Yeprex u Mozenb raiiku

Jns toro utoObl HawaTh paboTy, HY)KHO HakaTh KHONKY «HoBas cOopka» Ha maHemu
ynpasieHust HoBbll TOKyMEHT

N KOMITAC-3D V7 Plus

| @ain Bua Cepewc Crpaexa BuOnvorters
CEce e Lad se @\ !

Hoebit foKyMeHT

v

x|
Hoswe aokgrents! | Wasnore: |

EY
4 9 2D B

Yeprex Pparnesr  Tekcroesm  Cheuwdswa.
AOKYMEHT

Pucynox Knonka HoBas cOopka

Ha skpane oTkpoeTcsi OKHO HOBOTO JJOKyMeHTa — cOopku. B oxHe cOopku Haxoautcs [lepeBo

MOCTPOCHUS C CHCTEMOUW KOOpAWHAT U TUIOCKOCTSMH TpoeKinuid. Ha WHCTpyMeHTalbHON maHenn
MOSIBATCSI KHOTIKU, YIIPABJISIFOIITHE TIpoiieccoM coopku (puc.147)
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Pucynox OkHO noctpoeHusi cOopku
®opma npeacTaBieHus pe3yabTarTa: rpadhudeckuii ¢aiin, cogepikamunii 4epTex.

Kputepun onenku:
O1eHKa «OTIMYHOY» BBICTABIISETCS CTYACHTY, €CIIHU:
1.IIpaBusIbHOCTD BBHITIOJIHEHHUS YepTeka B COOTBETCTBUHU C 3aJJaHHEM II0 MTpaBHJIaM OCTPOEHHS IPOrPaMMBbI

KOMITIAC-TPADK;

O1eHKa «X0pOIL0» BBICTABIISIETCS CTYICHTY, €CIIH:

1.IIpaBunIbHOCTE BBIMOJIHEHUS YePTeKa B COOTBETCTBUU C 33JaHUEM I10 IIPAaBUIIAM IIOCTPOSHUSI IPOrPaAMMBI
KOMITAC-TPA®UK c HE3HAUNTENBHBIMU MTOTPELTHOCTAMU;

OreHka «y1OBJIETBOPUTENIBHOY BBICTABIISIETCS CTYICHTY, €CIIH:

1./lomymieHb! OMMOKY TIPH BBITTOIHEHUHN YepPTEKa;

2. He TouHOe coGumoneHue npaBui nocrpoerns yeprexa B nporpamme KOMITAC-I'PADUK;

OrneHka «HEYIOBIIETBOPUTENEHOY BBICTABIISIETCS CTYACHTY, €CIIH:

1.JonymieHsl rpyOble OmUOKH NP BHIIOJTHEHUH YEPTEXa.

Tema 1.1 UcnoaszoBanue CAIIP Komnac-3D npus aBromMarusanuu
NMPOEKTHO-KOHCTPYKTOPCKUX PadoT B MAIIMHOCTPOCHHUH

IIpakTuyeckoe 3anaTreNe 10

Co31anue cOOPOYHBIX MO/IeJIeil U UX AaHMMAaIUsl
Heab: BomonHsaTs aHuManuu kK cOOpouHbIM yepTerkam Kommnac-rpadux.

Beinosnus padory, Bel Oyaere:

yMeTh:
VY 1.3.01 odopmiiATh KOHCTPYKTOPCKYIO JOKYMEHTAITUIOC UCTIOIB30BAHUEM CTICITHATM3NPOBAHHBIX
MpOrpaMM;

MartepuanbHoe o0ecrieyenue:

nepcoHanbHbIN KoMmbioTep, KOMITAC-3D, MmeTonueckne yKa3aHus 1O BHITTOJTHEHUIO
MPaKTUYECKUX 3aHITHI

3amanmue:

1 Co3nath aHUMAaIUH.

Xon padoTsI:
Mexanuxa: Anumayusa (nanee — bubauomexa) npeqHa3HaYeHa JUIsl CICIYIOIINX IIeIei:

- UMUTHPOBAHUE ABIKEHUH Pa3IMYHBIX MAIlljy, YCTPOICTB, MEXaHU3MOB U MPHUOOPOB,
cmoaenupoBanHbIX B cucteme KOMITAC-3D,



- MMHUTUPOBAHHE MPOIIECCOB COOPKU-PAZOOPKH U3IEITHH,

- MpOBepKa BO3MOXKHBIX KOJUTU3UN (COyTapeHHii) KOMIIOHEHTOB B MPOIECCE JABHKCHUS
JeTajei,

- CO3/1aHHE BUJICOPOJIUKOB, JIEMOHCTPUPYIOIIMX palbOTy eme He CYIECTBYIOMNX
YCTPOWCTB, JJIsi TPE3CHTALMN WM JJIi MHTEPAKTUBHBIX TEXHUYECKHX PYKOBOJICTB
(UDTP),

- CO3/IaHUE JBYXMEPHBIX KHHOTpaMM (IIOCIICOBATEIBHBIX KaJIpoB) Ui TOJPOOHOTO
UCCIICIOBAHMS IBM)KCHUSI MEXaHU3MOB

bubruomexa pabotaet B cpene KOMITAC-3D Bepcuii ot 10.0 u BbimIe.

Bubnuomexy MOXHO TPUMEHITh KaK B TpoOIecCe NMPOCKTUPOBAHUS HM3MCIHNA, TaK U B
peKIaMHBIX LEIIX. B mpomecce  NPOSKTUPOBAHHUA  MOXKHO  OICHUTh  B3aMMHOE
JIBI)KCHUEPA3TIMYHBIX 3BEHBEB MEXAHM3MOB, a TaKXKe MPOKOHTPOJMPOBATH TPACKTOPUH IS
BBISIBJICHHSI KOJUTM3HH, BRI3BAHHBIX HEJJOCTATKAMU MTPOSKTUPOBAHHUS.

«AHUMHPOBAHUE» W3JCIHIA IOMOTaeT COTPYAHHKAM PEMOHTHO-3KCILTyaTallHOHHBIX
OTJICIIOB TIPEIANPUATHNA OBICTPO Pa300paThbcs B YCTPONCTBE M3JACTUS U HAYYHTHCS TOPSAIKY
cOOpKU- pa30opkH. Y CTaHOBKA, MOAKIIOUEHUE U 3aIlyCK OMOIMOTEeKH

bubmmoreka ycranaBimmBaercs u3 auctpuOyruBa KOMIIAC-3D wu mpexncrasisier coOoid
cranaapTHoe npuinoxxenue cucreMbl KOMITAC-3D (npuxnagayro 0ubnuotexy). UTtoObl ee

MOAKIIOYUTh, HEOOXOAMMO BOCTOJNB30BaThCst Menedowcepom oubruomex KOMITAC-3D (cm.
PykoBoncTtBo monb3oBarensi). B okHe Menemxkepa OuOIMOTeK BbIOepUTE pa3den U
MOJIKIFOYNTEB HeM (haiin npukiaagHoi oubnmmorekn Animat.rtw. OH o yMOTYaHHIO HAXOJUTCS
B nanke C:\ProgramFiles\Ascon\KOMPAS- 3D\Libs\Animation3D.Hauao paboTsl.

3anmyck ¥ HaCTPOMKH.

Hiis pabotel ¢ bubruomexou HeoOX0aUMO OTKPHITH mokymMeHT KOMIIAC-3D —
TpexMepHylo Mozaenab coopku (*.a3d). hPubiuomexa He paboTaeT ¢ APYTHMMH JOKYMEHTaMHU
cuctemsl. [Tociie OTKPBITHS TOKyMEHTA HYXKHO 3aIyCTUTh BHOIHOTEKY:

Anumauma  Uarn  Komnonentol u nepemennbie  lMapamerpor  Coygapenma Tpaektopua Toukn  Bocnpouwssegenne
?

S0 War Ne1 | Crvewerwe | Mepementisie | Mpospasrocts |
"@ Ecrew | NapameTpbl NnepeMelLeHUs:
i =0 NepemeweHue |
i = || Mapametp 3HaueHne :
BT : E
BpaweHue Tpaexktopus TpaekTopua BUHTOE =
~-\-‘ Ocb BuHTa-1 Konrexcr Cbopka |
Dais iy e 2 nnnnnn N i |
HEH| T | v
' MapameTpe! BpalEHUs:
i Mapamerp 3HavyeHue %
' : Oce Ocb eunTa-1 .-
| KonTekcr C6opka ‘
i ‘ Bpems, Cex 2.000000
i Hanpasnenue QObpartHoe iy
{7 War N10 [+ TG il |

KomMmeHTapuii k wary:

CHayala  HEOoOXOOUMO  TPOU3BECTH  HEKOTOpblE  HACTPOMKHU
CHCTEMBI,BBITIOJIHUB KOMaH/Ibl MEHIO Anumayus - Hacmpotuixu:
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Hactpoiiku napaMeTpoB BOCIIPOU3BEACHUS

- Kaapsl B cekyHay.
Hacrtpoiika wacToThl BOCIpOM3BENCHHS (KagpOB/CEK) IPH HMMHUTAIMH JIBUKCHUS
MexaHusMa. 1o ymouaHuIO ycTaHOBJIEHA yacToTa Boclpou3BeneHus 24 k/c. MoxHO
YCTaHOBUTH BEJIMYUHY u3 IIPEIONPEEIIEHHOTO CIIMCKa
(1,5,10,15,24,30;60;90;120;180).

- Ilay3a nmocJje mara.
[Tay3a Mexay mocinenoBaTeIbHbIMU JIBWKCHUAMHU (IIaraMu) pas3IM4yHbIX YacTel
nznenus. [To ymoadaHuio ycTaHOBJICHA JITUTENHHOCTH may3sl 0 cex.

- BkurounTh nepecrpoenue.
Ecnu B cOopke MMEIOTCSI KOMIIOHEHTBI, KOTOpbIE TPEOYIOT BBIINOJIHEHUSI KOMaHIbI
[Tepectpouts (HampuMmep, 3JIEMEHTHI, MOCTPOEHHBIE B KOHTEKCTE COOpKH —
NPYXHUHBI U T.11.), TO HEOOXOANMO BKJIIOUUTH JAHHYIO OMIIUIO.

- IIuxauyeckoe BOCIPOM3BEACHUE.
BxiroueHne HenmpephIBHOIO BOCHPOM3BENEHUS aHWMAllMU, IpU KOTOPOM LMKI Oyner
ITOBTOPSATHCS. aBTOMAaTUYECKH, IT0KA €T0 MPUHYIUTENBHO HE OCTAHOBUTIIOIB30BATEb.

- Co3naTb BH/1€0pPOJIHK.
[MonkmroueHue mporpammbl 3amMcu  aHuMaiuu B Buae AVI-¢aitnoB. Bribop
KOHKpETHOrO0  KOJeKa W  €ero  HacTpoWKa  MpOU3BOIATCA B~ MOMEHT
HA4yaJlaBOCIIPOM3BECHUSI aHMMAallMM Ha DJKpaHe. OTa ONUMS aBTOMAaTHYECKU
OTKJIFOUAETCS IMOCJIe 3alUCH BUeopouKa. [Ipu moBTOpHOM 3amycke BOCIIPOM3BEICHUS
BUJICOPOJIMK HE 3aMUCHIBAETCS.

- OcraHaB/JIMBATH IIPH COYAAPECHUH.
[Tpu BKITIOYEHHOM OMIIMU BOCHpPOM3BEACHUE OyJIeT OCTaHOBIIEHO, €CIIU MPH JBHUKEHUHU
MEXaHHU3Ma TMPOM30IUI0 CTOJKHOBeHHMe paeraier (m. 3.2.6). Jns Gonee TouHOrO
MO3ULMOHUPOBAHMSI MEXaHU3Ma B MOMEHT COYJapeHUs PEKOMEHYETCsl YBEINYNBATh

JaCTOTy KaIapoB W/WIIH YBCINYNBATE BPEMS IABUIKCHUSA TOI'O0 KOMIIOHCHTA, KOTOpBIfI
HCO6XO,Z[I/IMO OCTAHOBUTH ITPpHU COYAAPCHUMU.

- Co3naTb KHHOTpaMMy.

[Ipu BKJIIOUEHUHU ONIUHU B MAlKe ¢ TPEXMEpPHOM cOOpKoil OyneT coznaHa HOBas Mamka
«Kunorpammay. B Hee Oynyr MTOMEILEHBI OTJIeIbHbIE «KazpbD»
aHMMaluy,BeINoNHEeHHbIe Kak  (parmentsr KOMIIAC. OrtnenbHble  HACTPOMKH
no3BoJstoT BeIOpaTh BUA (Crnepean, CrneBa M T.M.), a TaKXKe YCTAaHOBUTb YacCTOTY
IIOJIy4eHUsI KaapoB. PeKOMeHIyeTcsi yCTaHaBIMBAaTh HEBBICOKYIO YACTOTY IOJY4YEHUS
KaJpoB, T.K. IPX 3TOM CYIIECTBEHHO PAcCTyT PECypChl KOMIIBIOTEPA, 3aTPayrMBacMble HA
JAHHYIO onepannio. HacTpoNKNYNCI0BBIX Ha¥METPOB.



B Texymieit Bepcuu bubauomexu peaauzoBaHa BO3MOXXHOCTh 33/1aBaTh 2 BHJA JBUKCHUS
KOMIIOHCHTOB C HapaMeTpaMH, N3MCHATH BHCIIIHUC nepeMeHHHe C60pKI/I HNJINX BXOIAIIINX B HEC
I[GTEUICﬁ, N3MCHJTH HpOSpEl‘-IHOCTB KOMIIOHCHTOB:

- 3ajmaHre mNepeMelIeHHsl - IIOCJIEIOBATEIBHBIX IPOCTPAHCTBEHHBIX TIOJOXKCHUN —
KOMITOHEHTOB TIPH IOMOIIM TPAaeKTOPHH - JIoMaHbIX. [Ipu 3TOM Hayamo KOOpAWHAT
KOMIIOHCHTa TIEpEeMeIIaeTcs U3 TOYKH B TOYKY IOCTymarenbHO. [lapameTpbl
nepeMeNieHus: — HanpasieHue (MpsAMOE WKW oOpaTHOE), ckopocmb (M/C, MM/C, KM/,
Y3JIBI)UJIH 6peMs IepEMEILICHHsI BIIOJIb TPACKTOPUH (CEK, MHH, Yac).

- 3aganue BpalleHHsi KOMIIOHEHTa BOKpYr oceil. [lapamerpsl BpamieHus —
Hanpaesienue (IO WIM MPOTUB YaCOBOM CTpetike), uacmoma eépawerus (', 06/MuH)
WJIA 8pemsi 8paujeHusi (CeK, MUH, 4ac);

- 3amanue W3MEHEHUs] BHEITHUX NMepeMeHHbIX 3D-cOopku. [lapamerpsl u3MeHeHUs
MIEPEMEHHBIX — CKOPOCHb UITU 8PEeMSi;

- 3ajaHue U3MEHEHHUS NMPO3PAYHOCTH KOMIIOHEHTa. [lapameTpbl M3MeHEHus —
8pems, HauaibHoe U KOHeyHoe 3HAaYeHUE IPO3PAYHOCTH.

Bce i u3MeneHnust MOXKHO 3a71aBaTh KakK MOCJIEIOBATEIbHO (HA pa3HBIX [Iarax aHUMAaIUu),
TaKu MapajjieIbHO APYT ¢ APYroM (Ha OJHOM IIare).

[TapameTpsl mepeMeneHusi ¥ BPAaMIEHUsI MOKHO 33/1aBaTh KaK YMCIOBBIMH 3HAUYCHUSIMH, TaK U
dbyuknusamu Bpemenu F(t).3arpy3ka anumanuu.

Kpurtepun ouenkmu:
O1eHKa «OTIMYHOY» BBICTABIISETCS CTYACHTY, €CIIHU:

1.IIpaBUnIbHOCTE BBIMOJIHEHUS YePTeKa B COOTBETCTBUU C 3aJaHUEM I10 IIPABUIIAM IIOCTPOSHUSI IPOTrPaAMMBI
KOMIIAC-TPA®UK;

OreHKa «XOPOIIO» BBICTABISAETCS CTYAEHTY, €CIIH:

1.IIpaBUIIbHOCTD BBITIOJIHEHHUS YepPTeKa B COOTBETCTBUM C 3aJIaHUEM I10 MPaBUJIaM TIOCTPOEHUS IPOTrPAMMBI
KOMITAC-TPA®UK ¢ HE3HAUUTEIBHBIMY TOTPEMIHOCTAMU;

OneHka «yTOBJIETBOPUTEIIBHOY BBICTABISIETCA CTYICHTY, €CIIH:

1.JonymieHsl OIMOKY TIPH BHITMIOJIIHEHHN YepTeka,

2. He To4HOe coOuofieHne npaBuil moctpoeHus yeprexa B nporpamme KOMITAC-IT'PADUK;

OrneHka «HEeyJOBIETBOPUTENBHO) BBICTABIISIETCS CTYAECHTY, €CIH:

1.JonymieHsl rpyOble OMUOKH NP BHIIOJTHEHUH YEPTEXa.

Tema 1.1 HUcnoanizosanue CAIIP Komnac-3D pig aBToMaTH3anuu
NMPOEKTHO-KOHCTPYKTOPCKUX PadoT B MAIIMHOCTPOEHUH

IIpakTuyeckoe 3ansaTueNe 11

AHuMMauus cOOPKU KPUBOILIMIIA

Heab: BomonHaTs aHMManuu K cOOpouHBIM YepTerkam Kommnac-rpadux.

Beinosinus padory, Bel Oyaere:

YMeETh:
V¥ 1.3.01 oopMIIATE KOHCTPYKTOPCKYIO JOKYMEHTAIIUIOC UCIIOJIb30BAaHUEM CIEIINATU3HPOBAHHBIX
IpOTpaMM;

MartepuanbHoe o0ecnieyeHune:

nepcoHanbHbIi KoMIbloTep, KOMITAC-3D, meTonueckne yka3aHusi IO BHITOJTHEHUIO
MPAKTUYECKUX 3aHATHI

3aganue:

1 Co3narh aHUManuO COOPKH KPUBOIIIUTIA.

IHopsinok BbINOJIHEHUS PA0OTHI: 23



1 Co3nath cOOPKY KPHBOIIIHIIA.
2 Co3maTe aHUMAIIHIO. .

Xoxa padoThI:
Mexanuxa: Anumayus (nanee — bubiuomexa) npeaHa3HAYCHA TS CICAYIONINX ENICH:

-  AMHUTHPOBAHME JIBFDKCHUN Pa3MUYHBIX MAIMH, YCTPOWCTB, MEXaHU3MOB M MPHOOPOB,
cmoaenupoBaHHbIX B cucteme KOMITIAC-3D,

- UMHUTHPOBAHUE [IPOLIECCOB COOPKU-PA30OPKH U3ECIUH,

- MpOBEpKa BO3MOXKHBIX KOJUTU3UN (COyTapeHHi) KOMIIOHEHTOB B MPOIECCE JABHKCHUS
JeTalneH,

- CO3JaHUE BUJCOPOJMKOB, JEMOHCTPUPYIOUIMX paboTy ele He CYIIECTBYIOIINX
YCTPOMCTB, IS TPE3CHTAIMA WM JUIsi WHTEPAKTHBHBIX TEXHUYECKHX PYKOBOJICTB
(UDTP),

- CO3JaHUE JIBYXMEPHBIX KHHOTpamMM (IIOCIEAOBATENbHBIX KAApPOB) Ui MOAPOOHOTO
WCCJICIOBAHMSI IBUKEHUSI MEXaHU3MOB

bubruomexa pabotaet B cpene KOMITAC-3D Bepcuii ot 10.0 u Bbiie.

bubruomexy MOXHO TPUMEHSATH KaK B IPOIECCe NMPOSKTUPOBAHWS H3JCIHH, TaKk U B
peKIaMHBIX  LelsiX. B mpomecce  MPOEKTHPOBaHUS  MOXHO — OLIGHUTh  B3aMMHOE
JBHKCHUCPA3ITNIHBIX 3BCHHCB MEXAHM3MOB, a TaKKe IMPOKOHTPOJIMPOBATH TPACKTOPHUU JIJIS
BBISIBJICHUSI KOJUIM3HH, BEI3BAHHBIX HEJOCTATKaMU MTPOEKTUPOBAHHUS.

«AHHMHPOBAHHME» W3JCIUI TOMOTaeT COTPYAHUKAM PEMOHTHO-IKCILTyaTallMOHHBIX
OTJIEIOB MPEANpUATUN OBICTPO Pa300paTbcs B YCTPONCTBE W3JAETHS U HAYUUTHCA MOPSAKY
cOOpkH- pa30opKu. Y cTaHOBKA, MOAKIIOYEHUE U 3aITyCK OMOINOTEKH

bubnunoreka ycranaBnuBaercs u3 auctpubyruBa KOMIIAC-3D u mpencraBiser coOoit
crangapTHoe npuioxkenue cucreMbl KOMITAC-3D (npuximagayro 0ubnmnoteky). UToOb! ee

MOJIKIIIOYUTh, HEOOXOJMMO BOCHONB30BaThCsi Menedacepom oubnuomex KOMITAC-3D (cwm.
PykoBoacTtBo momb3oBatens). B okHe Menemkepa OuOnanoTek BhIOGpUTE pasienl U
HOKTIOYUTEB HeM (aiii nmpukiagaHoi oudmuotekn Animat.rtw. OH Mo yMOJTYaHHUIO HAXOUTCS
B mamnke C:\ProgramFiles\Ascon\KOMPAS- 3D\Libs\Animation3D.Hauaso paGoTsI.

3anmyck ¥ HacTpoOIKH.

Hns paGotbl ¢ bubruomeroii HeoOX0AUMO OTKpBITH JokyMeHT KOMIIAC-3D —
TpexMepHyto Mojeib coopku (*.a3d). hubruomerxa He paboTaeT ¢ APYrHMHU JTOKYMEHTAMU
cucteMsl. [locne OTKpBITHS TOKYMEHTa HYKHO 3aIlyCTUTh buOanoTeky:

Bubauotexa anumaumm:0lxmi
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Cnavana HE00XO0MMO MPOU3BECTH  HEKOTOPhIE  HACTPOUKH
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HacTpoiiku mapaMeTpoB BOCIIPOU3BEICHHS

- Kaapsl B cekyHay.
Hacrtpoiika dacTtoThl BOCHpou3BeldeHUs (KaapoB/CEK) IPH HMMHUTAIUH JIBHOKCHHS
Mexaam3Mma. [1o yMoruaHuIo yCTaHOBIIEHA YacTOTa BOCHpou3BeneHUs: 24 k/c. MoxHO
YCTaHOBUTh BEJIMYUHY u3 MPEAOTIPECTICHHOTO CIIUCKa
(1,5,10,15,24,30;60;90;120;180).

- Ilay3a mocae mara.
[Tay3a Mexay mocienoBaTeNbHBIMU JBMKEHMSIMM (LIaraMu) pa3IMYHBIX dYacTel
uznenus. [To yMomuaHuIo yCTaHOBJICHA JUIMTEIHHOCTD nay3sl 0 cek.

- BkiaounTh nepecTpoeHue.
Ecnu B cOopke MMEIOTCSI KOMIIOHEHTBI, KOTOPbIE TPeOYIOT BBIMOJIHEHUS] KOMaH/IbI
[lepectpouts (HampuMep, IJIEMEHTHI, MOCTPOCHHBIE B KOHTEKCTE COOpKH —
MPYKHUHBI U T.11.), TO HEOOXOUMO BKIIIOYUTH JAHHYIO OMITHIO.

- Hukanyeckoe BoCIpou3BeaeHNE.
BxiroueHne HempephIBHOTO BOCHPOW3BENCHUS aHUMAIlMU, TPU KOTOPOM IHKI Oynmer
MMOBTOPSITHCSI aBTOMATUYECKH, TTOKA €ro MPUHYIUTEITFHO HE OCTAHOBUTIIONH30BATETb.

- Co3naTb BHACOPOJIHK.
[Togxmrouenne mporpamMmbl 3anucu aHuManuu B Buge AVI-gaiinoB. Bwibop
KOHKPETHOr0  KOJ€Ka M  €ro  HacTpolka  MpOM3BOJATCA B MOMEHT
Ha4yaJIaBOCTIPOM3BEACHUSI aHUMAIlMM Ha DJKpaHe. OTa ONIHUs aBTOMATHYECKH
OTKJIFOYAETCS MOCJe 3anucu Buaeoposuka. [Ipu moBTOpHOM 3amycke BOCIIPOU3BENCHUS
BHJICOPOJIUK HE 3aITUCHIBACTCSI.

- OcTaHaBJIMBATH NMPHU COYIAPEHHHU.
[Ipu BKIIFOUEHHOM OMIIMK BOCIPOM3BEIEHNE Oy/IeT OCTAaHOBJICHO, €CIIH MPU JBIKCHUH
MeXaHU3Ma TPOM30IUI0 CTOJKHOBeHHe neraiei (nm. 3.2.6). [lns OGonee TouHOTrO
MMO3UIIMOHUPOBAHUS MEXaHU3Ma B MOMEHT COYJapeHHUs] PeKOMEHIYETCsl YBEIIUUNBATh

4acTOTy KaJpOB W/WIM YBEJIWYUBATH BPEMs IBUKEHHS TOTO KOMIIOHEHTA, KOTOPBIH
HE00XO0JIMMO OCTAaHOBUTH IIPU COYJAPEHHUU.

- Co3paTh KMHOTpaAMMY.
[Ipu BKJIIOUYEHUM OINLMHU B IAIKEe C TPEXMEPHOH COOpKO# OyJer co3aHa HOBas Mamka
«Kunorpammay. B Hee OoynyT MIOMEIIEHBI OT/I€NIbHbIE «Kaapb»
aHuManuu,BeIoTHeHHBIE  Kak  (¢parmenTel KOMIIAC. OrtnensHble  HACTPONKH
mo3BoJisIIOT BbIOpaTh BuA (Crepeau, CrmeBa M T.I.), a TakKe€ YCTaHOBHUTHh YacTOTY
NOJy4eHHs KaapoB. PeKOMEHIyeTcs yCTaHAaBEUBATh HEBBICOKYIO Y4aCTOTY IIOJIyYEHHS



KaJIpOB, T.K. IIPU 3TOM CYIIECTBEHHO PacTyT peCypchl KOMIBIOTEPA, 3aTpadylBacMble Ha
JAHHYIO omnepaluio. HacTpoilkM4ncioBbIX MapaMeTpOB.

B texymeit Bepcun bubiuomexu peann3oBaHa BO3MOXKHOCTH 33/1aBaTh 2 BUAA JIBHKCHUS
KOMIIOHEHTOB C MapaMeTpaMu, U3MEHSATh BHEUIHHE NIEpEeMEHHbIEe COOPKU MU BXOJSIIUX B Hee
JieTanei, U3MEHATh MPO3PAYHOCTh KOMIIOHEHTOB:

- 3ajgaHre mNepeMeNIeHHsl - IIOCICIOBATEIBHBIX IPOCTPAHCTBEHHBIX TIOJIOXKCHUN —
KOMIIOHCHTOB TIPHU TMOMOIIM TPACKTOPUH - JOMaHbIX. [Ipu 3TOM Hadamo KOOpAWHAT
KOMIIOHCHTa TIEpeMeIIaeTcs W3 TOYKH B TOYKY IOCTymarenbHO. [lapameTpsl
nepeMeNieHus: — HanpasieHue (MpAMOE WKW oOpaTHOE), ckopocmb (M/C, MM/C, KM/,
Y3JIBI)UJIH 6peMs IepEMEILICHHSI BIIOJIb TPACKTOPUH (CEK, MHH, Yac).

- 3agaHue BpalleHHsi KOMIIOHEHTa BOKpYr oceil. [lapamerpsl BpamieHus —
Hanpaesienue (IO WIM MPOTUB YaCOBOM CTpetike), uacmoma eépawerus (', 06/MuH)
WJIA 8pemsi 8paujeHusi (CeK, MUH, 4ac);

- 3amanue W3MCHEHUsI BHEITHUX NMepeMeHHbIX 3D-cOopku. [lapamerpsl m3MeHEHHs
MIEPEMEHHBIX — CKOPOCHb WU 8PEeMSL;

- 3ajaHuec U3MCHCHUS MPO3PAYHOCTH KOMITOHCHTA. [lapamMeTpbl M3MEHEHUs —
8pems, HauaibHoe U KOHeyHoe 3HAaYeHUE IPO3PAYHOCTH.

Bce i u3MeneHnust MOXKHO 3a7]aBaTh KakK MOCJIEI0BATEIbHO (HA pa3HBIX [Iarax aHUMAaIuu),
TaK¥u MapaJjieIbHO APYT ¢ APYroM (Ha OJHOM IIare).

[TapameTpsl nepeMelieHUs1 1 BPaIlleHUs MOKHO 33/1aBaTh KaK YMCIOBBIMM 3HAUEHUSIMH, TaK U
¢yukuusamu Bpemenu F(t).3arpy3ka anumanuu.
YroOBbl 3arpy3uTh paHee COXpaHEHHBIN CLieHapuil aHUMallii, HE00X0AUMO:

- otkpeiTh B KOMITAC-3D mopmenb cOOpkH, JUIsi KOTOPOU CO3AaBalics
ClIeHapUiiaHUMalHu;

- 3amyCTUTh KOMaHay bubnuomexka anumayuu;

- B OKHE OMOJMOTEKH BBINOJIHUTH KOMAHIbl AHUMAayus - 3a2py3ums,

- B OKHe BbIOOpa (haiioB HaiiTu coorBercTBYrOIM XML-10KyMEHT aHUMaluu
WHaXaTh KHOMKY OmKpulmb.

CoxpaHeHune aHMMAaI M.
Cuenapuii anumanuu coxpansiercs B Bujae XML-noxkymenra (¢aiin ¢ pacmmpenuem

*xml). UtoObl COXpaHUTh CLICHAPHIA aHUMALIUH, HEOOXOIUMO:

- €O037aTh ClieHapuil aHuManuu (CM. Jasee);

- B OKHE OMOJIMOTEKH BBHITIOJHUTH KOMaH bl MeHIO AHumayusi - Coxpanumo;

- BbIOpaTh Manky Ha JUCKE JJs COXpaHEHHs CLEHapHs aHMMAIlUM, B TOJe
«Mwmsaitnanseectn ums XML-kanpa anumanuu u 3aTeM HakaTb KHOIIKY
Coxpanumy;

- TEKYIIMH CIiCHapHWil aHUMAITUX MO>KHO COXPaHSTh B Tpoliecce paboThI C
OoubmoTekou 1o Komauae Anumayus - Coxpanums,

- MOXHO COXPaHUTh CLIEHAPH MO/ IPYTUM UMEHEM, BBIOpaB KOMaHy AHuUMAayusl
— Coxpanums Kax.

YupaBjeHue COCTOSIHUEM COOPKHU

[Ipu paGore OUOIMOTEKH KOMIIOHEHTHI COOpPKM (U3MYECKH TepeMelaloTcs B
IPOCTPAHCTBE, TAK)KE MOKET MEHATHCSI COCTOSIHUE CONPsDKEHUM. [[1s OTKIII0UeHUs CONpsiKeHu,
HAJIO’)KEHHBIX Ha KOMIIOHEHTHI, MEIIAIONINE TIEPEMEIICHHIO KOMIIOHEHTOB Ha II1are, Heo0XoIuMo
BEIMOMHUTE KoMaHny KOMIIAC-3D Hcknmouums u3 pacuema Tiepell CO3JaHUEM OYEPETHOTO
mara. YtoObl 00JIeryuTh BO3MOXKHOCTh BO3BpaTa COOPKU B OMpECNICHHBIE TOJIO0XKEHUS, MOKHO
3allOMHMHATh B CIIEHAPHH OT/EIBHBIECOCTOSHUS Ha OINpEeIEHHOM Iare. PekoMenayercs aenartb
3TO B Hayaje IIara, KOrja KOMIOHEHTHl YCTAaHOBIICHBI B HEKOTOPOE «HCXOTHOE ITOJIOKCHHUE).
YT00bI 3aOMHATL COCTOSHME HAyalla Lara, YCTAHOBUTE KypCOp Ha HY)KHOM ILiare M 3aTeM
BBINIOJIHUTE KOMaHAbl MeHI0 [llae - 3anomumums nauanvHoe cocmosanue. JIns Bo3Bpara B



HAYaJIbHOCCOCTOSAHHUC IMOCJIC BBIIIOJIHCHUSA CHCHApPUsA aHUMalu, MOXXHO ITOCJIICA0BATCIBHO

«CHU3Y» - «BBEPX» YCTAHABJIMBATh KypCOp Ha IIare U BBIIOJHATh KOMaHIbl MeHIO [[lac -
Ycemanosumo 6 nauanbnoe cocmosnue.

UroObl BepHYTh COOPKY B COCTOSHHE, B KOTOPOM OHA HAaxXOJHMJIAaCh B MOMEHT 3aIlycKa
OMOINOTEKH, MOKHO BBIIIOJIHUTH KOMAHbI MEHIO Anumayus — Bosepam 6 ucxoonoe cocmosnue.

HIar annmanumn.
[TocnenoBaTeIbHOCTh BCEX OT/ACIBHBIX MEpEMEIICHUN MeXaHH3Ma (aHUMAIUI0) MOYKHO pa3OHTh
Ha HECKOJIBKO utazoe. Ha KaaoM 11are MOXXHO KOMOWHHPOBATH T€ WM WHBIC IPUHITUIIBI JBUKCHUS
3BeHbeB. [Ipu 3amycke OMOIMOTEKH B OKHE aHUMAaIMK Beera nmpucyrctByet «lllar Nely.
JoGaBiieHue U y1ajleHHe 1IATOB.
st cozmanust o4epeaHOro mara aHuMaluk He0OXO0MMO BBITIOJIHUTh KOMaH bl MeHto [l/ae
- [obasumv wiae WU MCTOJIB30BAaTh COOTBETCTBYIONIYIO KOMAaHIy B KOHTEKCTHOM MCHIO. B
):[epeBe cueHapH;{ AHUMaIlUuU I1OSIBUTCA HOBBII71 IIar.

Ecan HeO6XOI[I/IMO YAAJIUTh 1Oar, H606XOI[I/IMO BBIJICIIUTL €TO0 MBIIIBIO B ACPCBC CLCHAPHA U
BBIIOJHUTL KOMaHJbl MeHI0 [llae - Yoanumo wiae, 1M UCIOJIb30BATbCOOTBCTCTBYOIIYHO KOMAHYB
KOHTCKCTHOM MCHIO.

Ilpumeuanue: [llaz Nel ececoa npucymcmeyem 8 mexywell anumayuy, yoausims e20 Helb3sl.
Yoanams opyaue wazu Mo#cHO MoabKo ¢ KOHYA NOCIe008AMENLHO « CHU3Y- 88EPX).

CocrosiHne cOOPKH Ha HIare.

Jlia ynpaBiieHHsI COCTOSIHUSIMU COOPKU MCIONB3YIOTCSI KOMaHAbl MeHIo [llae -3anomnumo
HauanbHoe cocmoanue N Lllae - Ycmanosums 6 HauanrbHoe cocmosnue (MWW COOTBETCTBYIOIIME
KOMaH/Ibl B KOHTEKCTHOM MEHIO).

Konuposanue maros.

KonupoBanue mara mno3BojsieT c€O3JaTh B CIEHAapUM aHUMAalMM HOBBIM WIar, KOTOPBIH
MIOJIHOCTBIO HACJIEAYET BCE KOMIIOHEHTHI U JABM)KEHHUS, coJeprKaliuecs B KonupyemMoM miare. Ytoosl
CKOINMPOBAaTh IIar, BBbIACJIUTE €ro B JEpPeBE€ aHMMAllUM U BBIIOJIHUTE KOMaHabl MeHw [llac -
Konuposamys wae (unv ucnoyib3ynTe COOTBETCTBYIONIYIO KOMaHIy B KOHTEKCTHOM MEHIO).

3ToT MEXaHU3M MO>KHO HCIIOJIb30BATh npu
CO3/IaHUU IIIaTOB  «BO3BPATHOTO» JBMIKEHHS KOMIIOHEHTOB, €CIH <«IIPSIMOE» IBUKCHHE
CO3JIaHO Ha ompejeraeHHoOM miare. [l co3maHus

«0OpaTHOTO» JBIKEHHS] HEOOXOIMMO B CKOIMPOBAHHOM [Iare HW3MEHHWTh HalpaBJICHHE
JBUKEHHSI HA TPOTHUBOIONOXKHOE (MEPEMEIEHUSI B «IIPSIMOM» HIU «OOpaTHOM» HampaBlIeHUH,
BPAIIEHHUE «I10» WU «ITPOTHBY YaCOBOH CTPEIIKH).

Ilpumeuanue:

Cronuposannbwiii wae 8cec0a  000asnAEeMCsl nocie  NOcneoHe2o
umerowe2ocs 8 depese uiaza.

KoMmmenTapuu Kk mary.

JIiist KOHTPOJIS Hal CO3JJaHUEM M JTaJTbHEUIINM UCIIONb30BaHUEM CIICHAPHS aHWMAI[HH MOKHO
KKIBIM Iar CHAOUTh TEKCTOBBIM KOMMEHTapueM. J[Jish TOro BBIICIIATE MIar B JICPEBE aHUMAIIUN H
BBITTOJTHUTE KOMaHbI MeHI0 [[lae - Kommenmapuii WA UCTIONB3YHTE COOTBETCTBYIOIIYIO KOMAaHy B
KOHTEKCTHOM MEHI0. BBIOOp KOMITOHEHTOB.

Ha xaxmoMm miare aHuMamuu HEOOXOAMMO BBIOpPATh T€ KOMIIOHEHTHI COOpPKH, KOTOpBIC

JOJDKHBI JIBUTAThCS WM W3MEHATHCS Ha JaHHOM mmiare. B Tekymmux Bepcusx bubiuomexu u
KOMIIAC-3D MoxHO BBIOpaTh JeTalh OCHOBHOW COOPKH WJIM TOJCOOPKY, BXOSIINE B OCHOBHYIO
cOopky. BEIOOp KOMIIOHEHTOB, BXOIAIIUX B COCTAB MOACOOPOK, HEBO3MOKEH.
UtoO0BI BEIOpaTh KOMIIOHEHT, BBHIMIOJHUTE KOMaHABl MEHIO Komnonenmul - Bviopamv komnonenmol
WM UCIIOJIb3YHTE COOTBETCTBYIOIIYI) KOMaHJy B KOHTEKCTHOM MEHIO. BBIOOp KOMIOHEHTOB W3
JlepeBa cOOpPKHM WM HEMOCPEJICTBEHHO B MPOCTPAHCTBE MOJACIU MPOU3BOIUTCS TPU BBHIMOJTHEHUN
oniuu B odepese coopku. Ecnm Hy)XHO BbIOpaTh KOMIIOHEHT, y)K€ MPUCYTCTBYIOIIUN B CIIEHAPUHU
aHUMaIMKM, HeoOXoauMO BHIOpaTh omuuioo B depese anumayuu. BwIOOp KOMIOHEHTA
OCYIIECTBISIETCA IIETYKOMMBIIIN. BrIOpaHHbBII KOMIIOJLEHT oTtoOpakaeTcs B OKHaxX BBIOODA.
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BoiSpaHbl KOMMOHEHTHE
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Eciu HeoOxoaumo BbIOpaTh BCE KOMIIOHEHTHI COOPKM JUIsl ABM)KEHHS Ha JAHHOM Ilare, MOXHO
BBINOJIHUTh KOMaHIbl MeHIO Komnonwenmwi - Jlobasumev 6ce KomnoHenmvl WIA HCIOJIb30BATH
COOTBETCTBYIOIYI0 KOMaHy B KOHTEKCTHOM MEHIO.

Eciiu KOMITIOHEHTBI Ha 1Iare BhIOpaHbl HENPABUIBHO, MOYKHO MCKITIOYHUTh UX U3 JBMKCHHS Ha JJAHHOM
miare, BBIMIOJIHUB KOMaHIbl MeHIO Komnonenmul - Hcknouums xomnonenm (Taxke JOCTYIHA B
KOHTEKCTHOM MeHI0) Wi Komnonenmol - Hckatouums 6ce komnonenmol. VICKIFOYNTh KOMIIOHSHTBI
MOXXHO U B OKHE BBIOOpa KOMITOHEHTOB (pHcC.3).

Ecom na JaHHOM IIIare H€O6XOI[I/IMO HU3MCHATE HCCKOJIBKO KOMIIOHCHTOB IIO OJHOMY U TOMY XK€
3aKOHY, TO CHayaJla TaKOW 3aKOH 3aJaercsl JUIS OJHOTO BHIOPAaHHOTO KOMIIOHEHTa, a IOTOM
pacmpocTpaHseTcs Ha APyTue

Ilpumeuanue: He oonyckaemcs yoanams KOMNOHEHM U3 CYEHAPUS AHUMAYUU HAXCamuem
knonku DELETE na xnasuamype, 3mo modxcem npusecmu K yOaJleHuocoomeemcmayowel 0emaiu
u3 3D-coopxu. Bunsl «IBIXKEHUI» KOMIIOHEHTOB

bubnnoreka nmeeT ecTh BO3SMOXKHOCTD 33J1aBaTh 2 OCHOBHBIX BU/A JIBM)KEHUS] KOMIIOHEHTOB
- BpallleHHe KOMIIOHEHTa BOKPYT OCel U IepeMelieHre KOMIIOHEHTa B0JIb TpaekTopuil — 3D-
JIOMaHBIX U CIIJIAHHOB.

IIepemereHe KOMIIOHEHTOB

[lepemenieHue KOMIIOHEHTOB — M3MEHEHME IOJIOKEHMSI JIeTaleld B MPOCTPAHCTBE COOPKHU TP
UX TPSMOJMHEHHOM WJIM KPUBOJIMHEHHOM JIBWXKEHMH. [paekmopusariepeMelieHusl MpeCcTaBIseT
co00i1 MPOCTPAaHCTBEHHYIO KPUBYIO, KOTOPYIO MOXHO 33/1aTh HECKOJIBKUMHU CIIOCOOAMMU:

- TpaekTopuio (JOMaHyl0 WIH CIDIAH) MOXXHO TIOCTPOUTH 3apaHee  CTaHJIapTHBIMA
cpenctBamu KOMITAC-3D, B nepeBe cOOpku 0Ha 0ToOpaxkaetcs Kak «JlomaHas
Noy. UtoObl 3a1aTh €€ Kak TPaeKTOPUIO JIBUKEHHS KOMIIOH €HTa, BHIOEpUTE €ro B JIepeBe
aHMMAaIliH, a 3aTeM BBHITMIOJIHATE KOMaHIbBl MeHIO [lepemewenue - Bvibpams mpaexmoputo -
B oepese coopxu (unu B /lepege anumayuu, €Cv 3Ta TPAEKTOPUS HCIIOJIB30BAIaCh paHee)
WIM HCIOJNBb3yHTE COOTBETCTBYIOIIYI0 KOMaHAY B KOHTEKCTHOM MeEHIO. BriOpaHHas
TPAEKTOPHUsSI OTOOpa)kaeTCsi B CIEMATLHOM OKHE, 3aBepIlieHHe BhIOOpa HEO0OXOAMMO
noATBepAUTh KoMaHaou Coz0amsb o6vexm Ha [laHenu cBONCTB;

- TpaekTopuio (JIOMaHYyI0) MOKHO IOCTPOUTH U B MPOIECCE CO3AAaHUS CLEHApUs aHUMAIIHH.
Jis 3TOoro HeoOXOIWMO BBIMOJHUTH KOMaHAbl MeHI [lepemewenue - I[locmpoums
mpaekmopuro WIA HCIOJIb30BaTh COOTBETC OIyI0 KOMaHJy B KOHTEKCTHOM MEHIO.



YcraHoBUTE BBIODAHHBI KOMITOHEHT B HAUYAIBHYIO TO3WIUIO C TIOMOIIBIO CTaHIAPTHBIX
koMang KOMIIAC-3D [Ilepemecmums komnonenm wu IlogepHyms KomnoHenm, 3aTeM

HaXMHUTC KHOIIKY Cyumams nonooswcenue B OKHE

Ilocmpoenue (puc.4), 3ateMm, mepemenias KOMIIOHEHT BBIIICYKa3aHHBIMU KOMaHIaMH,
«CUYUTHIBAWTE» MPOMEKYTOUHBIC TOJOXKEHUS. J[7s OKOHYAaHHS TOCTPOCHHUS TPACKTOPUU

HaXMUTE KHONKY 3agepuiums,
yKa3aTh «MBIIIBIO» peOpo JI000H AeTau.

| fMoctpoeHue:

CTpOMTb E KOHTEKCTE!

Coopka

Cyurate nonoxeHus J l 3aseplnTs

Hepemeu;eﬁue KOMNOHEHRmA npoucxoc)um

600/1b  8bIOPAHHOU — MPAEKMOPUL.

Ilpumeuanue:
Usmenenue wuanpasieHus npoucxooum 6 MOYKAX, NO KOMOPbIM CMPOULUCL JIOMAHblE UTU

Mpaexmopuu.
B oxne mapameTpoB mnepemernieHust (puc.5) HE0OXOOUMO BBECTH HANpaBleHUE IEepEeMEIeHUs
(mpsimoe uit 00paTHOE), BEIOPATh CKOPOCTH MITH BPEMsI IEPEMEIICHHUS 1 BBECTH COOTBETCTBYIOIINE

"napauerpu nepemeweH

i
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CANMHUIBI UBMCPCHUSA U BEIMUUHY.

Eciu TPACKTOPUA NICPCMCIICHUA HE OIIPCACIICHA, HO U3BCCTHBI 3aKOHBI ICPCMCIICHUALICHTPA TAXKCCTU
KOMIIOHCHTA BAOJIb oceit KOOpAUHAT B 3aBUCHUMOCTU OT BPECMCHU, MOXKHO 3a4aTh 3TH 3aBUCUMOCTHU KakK
q)OpMy.TILI. BLI6epI/ITe Ha mare KOMIIOHCHT, BBIACIIUTE €ro B ACPEBEC aHUMAIIUU U BBIIIOJTHUTC KOMAaH/IbI

MeHI0 [lapamempuol — [lepemewernue — Popmyna:

29
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Bpems, cexk 6
OK OtMena

B okHe He0O0X01MMO BBECTH ()OPMYJIBI BpEMEHHBIX 3aBUCUMOCTEH KOOPIUHAT U
BpemsinepeMenieHus. X CHHTaKCHUC COOTBETCTBYET CHHTAKCHCY BBOIA DYHKIUN B hubauomexe
nocmpoenus epaguxos FTDraw. Bpemst BBomuTCs CTpOUYHOM OYKBOH «t».

Ha TCKYLIEM HIare MOXET MEPEeMCUIATLCA HE OJJUH KOMIIOHCHT, @ HECKOJIBKO. YT00BI BKIIFOYUTH
APYruc KOMIIOHCHTHI B CIIMCOK IMIEPEMCIIACMBIX HAa JAHHOM MIare, HCO6XOI[I/IMO II0CJIC 3aJaHus BCEX
napaMeTpoB MEPEMCHICHUA IJIsI OAHOTO KOMIIOHCHTAa PacCIIpOCTPAHUTHL HUX Ha APYruc. HJ'ISI 9TOIr0
HGO6XOHI/IMO BBIACIMTE B ACPCBC aHUMAIlMM COOTBCTCTBYIOIIYIO TPACKTOPHUIO HWJIKM JIOMAaHYIO H
BBIIIOJIHUTh KOMaH/bl MCHIO

Hepemeu;eHue - PacnpocmpaHumb HA KOMNOHeHMmbl WIN HCIIOJIb30BaThb COOTBCTCTBYIOULIYIO
KOMaHAy B KOHTCKCTHOM MCHIO. B ACPEBC C60pKI/I WJInk Ha MOJCJIN HaJ0 BI)I6paTB HYXHBIC

KOMIIOHEHTHI, KOTOpBIE oToOpaXkaroTcs B OKHE
BbIOOpa KOMITIOHEHTOB  (puc.3), IJIeyKEeTPUCYTCTBYET NMEPBBIN, BHIOPAaHHBII Ha TEKYIIeM
miare, KOMIOHEHT.

Jlro6oe mepemMeltieHre MOKHO YIAIUTh U3 CIIEHApUs aHUMAIIUH, BEIOpAB KOMaHIbIMEHIO
Ilepemewenue

- Yoanums wnm ucnons3ysi COOTBETCTBYIONIYIO KOMAHJy B KOHTEKCTHOM MeHIO. BuiOpaHHBIN
KOMITOHEHT TP 9TOM HE YAQISIETCS U3 CIIEHAPHSI.

He oonyckaemcs yoaname nepemewjerue uiu mpaeKmopuio u3 CYeHapus aHuMayuu Haxcamuem
kuonku DELETE ua xnasuamype, 3mo modxcem npusecmu K yOa1eHUuocoomeemcmayowen 0emaiu
u3 3D-coopxu.

Bpamenne KOMIIOHEHTOB

BparieHre KOMIIOHEHTOB OCYILECTBISIETCS MX MOBOPOTOM Ha 3aJaHHBIA yroyl ¢ 3aJaHHON
CKOPOCTBIO WJIM 3a 33/laHHO€ BpeMs BOKpYT ocell. Och CTpOUTCS B MOJETH COOPKU WJIM B JIETalsX
crangapTHeiMU cpeictBamMu KOMITAC-3D (nanens komMaHa

«BcmomorarenbHas FCOMCTpI/ISI»). B kauectBe ocH MOXKHO YKa3aTb OCH CHCTCM KOOpJAHWHAT,
HpﬂMOJ’IHHCﬁHHC pe6pa JeTanei uim KOHHUYCCKYIO MTOBEPXHOCTE.

Uro0bl co3/laTh BpallleHHEe KOMIIOHEHTa Ha TEKYIIeM Iare, HeoOXOJUMO BBIJCIUTh €ro B JEpeBe
aHMMAallMU U BBIMOJHUATh KOMaHAbI MEHIO Bpawenue - Bvibpams ocb épawjenus - B 0epege cOopku
(wmm B Jepese anumayuu, ecndm 3Ta OCh HCIOJNB30BajJach paHee) WIH HCIOIb30BaTh
COOTBETCTBYIOIIYIO KOMaH/Iy B KOHTEKCTHOM MEHIO.

Ilpumeuanue: [lpu cozoanuu uiu npu evibope ocell HeodXOOUMO YUUMbIBAMb Cledyrujee —
eciu KOMHOHEeHM 8pawaemcsi 8OKpye OCU, KOmopas 3gyoem nepemewamvcs 8 npocmpancmee, mo



603MOICHA HEKOPPpEeKmMHAs pa60ma bubnuomexu arnumayuu. Omo ne omuocumcs K momy cuydaro,
Ko20a KOMNOHeRmepauiaemcs 60Kpye 06’611, CO30AHHbBIX 8 HEM CAMOM.

B okne nmapamerpoB (puc.6) He0OX0IMMO BBECTH HaIlpaBieHUE BpallleHHs (110 YaCOBOMCTpPEINIKE WU
MPOTUB YacoBOMH), BbIOpaThb CKOPOCTh WJIM BpeMs IEpPEMEIICHHUS M BBECTH COOTBETCTBYIOILKE
€IMHUILIBI U3MEPEHHUS U BEJIHUUHY.

MapameTpsl BpauieHns 4 i&“%um.. &
Oce Axis16
KoHrekct Coopkra
Hanpaenenue MapameTp gBMKEHUA
@ [lo yacosoi @ Yacrora epaweHuda |y v
) MpoTue Yacosoi _) Bpema
@ 3HaveHue: () PUHKUMUA BPEMEHU:
1.000000
Yron noeopoTta 360.000000
Otrmena l | Cnpaeka
&

Ha rtekymeM mare BOKpYr BbIOPaHHOM OCHM MOXXET BpallaTbcs HE OJUH KOMIIOHEHT, a
HecKobKo. UTOOBI BKIIOUWTH JPYyrve€ KOMIIOHEHTBHI B CIHCOK BpallaeMbIX Ha JaHHOM Ilare,
He0o0X0JIMMO TOCJIe3a/laHusl BCeX MapaMeTpoB BpaIleHMs! JUIsl OJHOIO KOMIIOHEHTa pacpOCTPaHUTh
ux Ha apyrue. J[ns 3Toro HeoOXOJUMO BBIAEIUTH B JEPEBE aHWMAIlUU COOTBETCTBYIOILYID OChb M
BBINIOJIHUTh KOMaHIbl MEHIO Bpawenue -Pacnpocmpanumes Ha KOMNOHEHMbl WIA WCIIONb30BATh
COOTBETCTBYIOILIYI0O KOMaHIy B KOHTEKCTHOM MeHI0. B nepeBe cOOpkM WM Ha MOJAEIM HAJ0
BbIOpaTh HYXXHbIE€ KOMIIOHEHTBI, KOTOpbIE OTOOpa)kaloTcs B OKHE BBIOOpa KOMIIOHEHTOB, I/IE YK€
MIPUCYTCTBYET NEPBBIN, BEIOPaHHBIN HAa TEKYIIEM Il1are, KOMIIOHEHT.

JIro06oe BpallCHHUEC MOKHO YAAJIUTh U3 CHCHApUA aHUMalluH, BBI6paB KOMaHAbI MCHIO Bpau;eHue -
Yoanume wnm HUCIIOJIb3YSA COOTBCTCTBYIOIIYIO KOMAaHAY B KOHTCKCTHOM MCHIO. BH6paHHHI>i
KOMITOHCHT IIPHU 3TOM HC YAAJICTCS U3 CHCHAPUSL.

He oonyckaemcs yoansmo épawenue unu oco uz cyenapus anumayuu Haxcamuem knonku DELETE
Ha Knasuamype, 3mo Moxcem npusecmu K yoaieHuio coomeemcmeyrowei demanu u3 3D-coopxu.
PabGora ¢ nepeMeHHBIMU.

bubruomexa no3BOIAET yNPaBIATh BHEIMIHUMHU TIEPEMEHHBIMU COOPKH WM BXOJAIIUX B HEe
netaneir. [lepemeHHbIe MOHKHBI OBITH BBIHECEHBI W3 JETalie HAypOBEHb COOPKM M Ha3HAYEHBI
BHeITHUMH. UTOOBI HauaTh pabOTy C MEPEMEHHBIMH, HEOOXOJIUMO YCTAHOBUTH BHIOpATh KOMAaHJIbI
MeHtw llapamempor — [lepemennvie — Buvibpame nepemenuyro. IlosBriseTcss OKHO BHIOOpa BHEIIHUX
MePEMEHHBIX.
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MNepemennpie:

lMepemennaa KommenTapuii 3HaveHue
i 0.000000
< ] »

OTMeHUTE

B oxne BhIOMpaeTcsi mepeMeHHas W YCTaHABIMBAETCS OJHO U3 ee «kpailHux» 3HaueHuil. [locne
Haxatuss kHomku OK OubimoTeka BO3BpalaeTcs B IIABHOE OKHO, B KOTOPOM MOXKHO Ha3HAUUTh
npeiesbl U3BMEHEHUsl BEIOpaHHOM MepeMEeHHON U BpeMs 3Toro u3Menenusa.Pabora ¢ mpo3padyHoCTbio.

bubruomexa mMO3BONSET YHPABIATH MPO3PAYHOCTHIO KOMIIOHEHTOB. /[l Ha3zHauyeHUS
napaMeTpoB NPO3PAYHOCTH, HEOOXOJMMO Ha mIare BhIOpaTh KOMIIOHEHT B JiepeBe COOpPKH H
BBITIOJTHUTh KOMaHIy MeHIo [lapamempor — I[lpospaunocms — Pedakmuposams napamempol.
[TosiBsieTcs OkHO BbIOOpPA TapaMeTPOB IPO3PAYHOCTH.

& ¢ 3
MapameTpsl NPO3PayYHOCTH lg‘

Bpema, cex 20
HavaneHoe sHayeHue 0
KoHeyHoe 3HaYeHue 1

[ oK J [ OrrmeHa ]

|

L-; D _"A'r’
B 5TOM OKHE BBOAWTCS BpeMs M3MEHEHHS MPO3PAYHOCTH KOMIIOHEHTA U YMCIIOBBIE 3HAYEHMS,
OTIPENICTISIIONINE CTEMEeHb Mpo3padyHOCTH. 0 — KOMIIOHEHT TOJIHOCTHIO Hempo3payeH, 1 —
KOMITOHEHT Mpo3paveH (HEBUAUM Ha IKpaHe).

ITocTpoeHune TPaeKTOPUHU TOYKHU
bubnroreka mo3BosieT co37aTh B MPOCTPAHCTBE KPUBYIO, COOTBETCTBYIOIIYIO MTEPEMEIIEHUIO
ONPENCICHHON TOYKH.

I[JIH B5160pa TOYKH HYKHO BBIIIOJIHUTH KOMaHAy MCHIO oubnnorexu 1) paekmopusi mo4Ku

— Bepwuna wm ykazath B MOJENM TOYKY. OITO MOXET OBITh BEpIIHMHA, BCIOMOTAaTeIbHAs,
MPUCOETMHUTENbHAS, KOHTPOJIbHAs TOYKH WA TOYKa B Acku3e. [locie ykazaHusi TOYKH B MOAEIH
CTPOHWTCH CrenuanbHas Touka Point, a B clieHapuy aHUMAaIMK Ha TEKYIIEM IIare MOSBIACTCS 00BEKT
Tpaexmopusi mouku U UMSI STON TOUKH.

ITocme 3aIryCKa BOCIIPOU3BEACHHUA B IIPOCTPAHCTBE MOJCIIN MTOABJIACTCA COOTBETCTBYIOIIAA KpHUBas.

Jnist ynaneHusi TOKM U3 ClIEHApHs BBIOJHAETCS KOMaHIa MeHIo Tpaekmopus mouku — Hckaouums
MOUKY.
CoynapeHnsi KOMIIOHEHTOB
bubnuomexa MO3BONSET «OTCIEKUBATH» KOJUIM3UH, T.€. ONPEICNISTh COYJApPEHHUS KOMIIOHEHTOB B
npoluecce ABMKEHHA. DTOT MEXaHU3M OyJIeT M0JIe3€H Npjl KNHEMATHYECKOM aHAIIN3€ COOPKHU.



YroObl BKIIOYUTH OILHUIO MPOBEPKH COYJApEHUN, HEOOXOAMMO BBIIOJHUTH KOMAHJIbl MEHIO
Coyoapenus - Bvibpamb KomnoneHmuvl U B IepeBe COOPKU WM B TIPOCTPAHCTBE MOJETH yKa3aTh TE
KOMIIOHEHTHI, ISl KOTOPBIX MOKET TOHAJOOUTHCSI COOTBETCTBYIOMIAS TPOBEPKA.

UTo0Bl yoanuTh HEBEPHO YKa3aHHBIE KOMIIOHEHTHI, HEOOXOIMMO BBIMOJIHUTh KOMAaHIBl MEHIO
Coyoapenus - Hckmoyumv Komnonenmol. B HacTpoWKax CHCTEMBI MOXKHO  ONPEICIIHT,
OCTaHaBJIMBATh JU AHUMAIUIO MIPU BBISBIICHUHCOYIAPEHUMN.

Bocnpou3ssenenne
[Tocne CO3JIaHuUs cleHapus (mepeBa) aHUMAIMU, MOXKHO BOCITPOU3BECTH
JIBYDKECHUE mexaHu3Mma. J[ius  ATOro Hamo BBINOJHUTH  KOMaHIY MEHIO

«Bocnpouzeedenuey. B 310l koMaHAe UMEIOTCS OILINH:
*  «Ha mexywem wazey - OyAeT BOCIPOU3BEICHO JABI)KEHHUE TEX KOMIIOHEHTOB, KOTOPbIE
BBEIOpaHBI HA TEKYIIEM Iare (BbIICICHHOM B JCpEeBEaHUMAITUH ),
*  «noauoey - OyneT BOCIIPOU3BEICHA BCS aHUMAITHSL.
[Tocne BBIMOTHEHHS 3TUX KOMaHJ Ha SKpaHE MOSBIIAETCS YHPaBISAIONIas MaHENb ¢ KHOMKAMU
«Ilyck» («>»), «Ctomy, «Ilay3za» («||») u «Co3znaBaTh BUACOPOTHK» («®).

— d

Ecin B HacTtpoiikax cuctembl yctaHoBieHa omiusi Co3aaTh BHAEOPOJHUK, WU TEpeaHaKaTHEM
kHonku Ilyck Haxars kHOmKy Co31aTh BHAEOPOJIHK, TO IPHU 3aIyCKE BOCIPOU3BEACHUS HAuHETCS
napajuienbHas 3anuch posiuka B popmare AVI. [To okoHUaHUHM BOCIIPOU3BENCHUSICUCTEMA TIpeJIaraeT BbIOpaTh
MECTO Ha JUCKE IS COXpaHeHWs Buicodaiiya M ero mMeHH. [IpocMOTp BUAEOPOJIMKOB OCYIIECTBISIETCS B
CTaHJIAPTHBIX Menua-myieepax. [locine oKoOHUaHUS BOCIIPOU3BEICHUS HEOOXOAMMO BBIKJIIOUNTH YIPABIISIOIIYIO
naHenb. [Ipu 3ToMCHOBa OTKpOETCS OKHO bubnuomexu.

dopma npeacTaBJieHus pe3yiabTaTa: Tpadudeckuil Gaiin, cogepx aiuii 4epTex IeTanu
Kpurtepun ouenkmu:
O1eHKa «OTIMYHOY» BBICTABIIAETCS CTYAEHTY, ECIIHU:
1.IIpaBUIBbHOCTD BBIMOJIHEHUS YepPTeKa B COOTBETCTBUU C 3aJaHUEM I10 IPAaBUIIAM IIOCTPOSHUSI TPOTrPaAMMBI
KOMITAC-TPADUK,;
O1eHKa «X0pOIL0» BBICTABIISIETCS CTYCHTY, €CIIH:
1.IIpaBUIIbHOCTD BBITIOJIHEHHUS YePTeKa B COOTBETCTBUM C 3aJJaHHEM I10 MPaBUJIaM TOCTPOEHUS IPOrPaMMBI
KOMITAC-TPA®UK ¢ HE3HAUUTEIBHBIMY MTOTPEIHOCTAMU;
O1eHKa «yIOBIETBOPUTENBHO» BBICTABIISICTCS CTYACHTY, €CIIH:
1.JonymieHsl OIMOKY TIPH BHIMOJIIHEHHN YepTeka,
2. He TouHoe coGmoneHue npaBui nocrpoeHus yeprexa B nporpamme KOMITAC-I'PADUK;
OrneHka «HEyJOBIETBOPUTENBHO) BBICTABIISIETCS CTYIECHTY, €CIH:
1.JonymieHsl TpyOble OIMUOKH TIPH BBHITIOJTHEHUH YEpTEKa.

Tema 2.1 OcHoBHBIe TexHOJ0rNH 3-D nmeuaru

IIpakTnyeckoe 3ansitue Nel2

IoaroroBka k meyaru u ne4atb 3D-Moae/1H ¢ HCNOJB30BAHMEM PA3HBIX IPOrPAMM.

Heab: BemonHsaTh aetanu mo cOOpovHbIM yepTexam B porpamme Komnac-rpaduxk.

Boinosinus padory, Bel Oynere:

yMeTh:
VY 1.3.01 odopMIATE KOHCTPYKTOPCKYIO TOKYMEHTAIUIOC HCIIOIb30BAHUEM CIICITUATH3UPOBAHHBIX
IpOTpaMM; 33



MarepunanbHoe obecnieyeHue:

nepcoHanbHbIi KoMIbioTep, KOMITAC-3D, MeTonueckne yka3aHus O BHITOJTHEHUIO
MPAKTUYECKUX 3aHATUI

3aganue:

1 Beinonuauts 3D Mozensb.

IHopsinok BbINOJIHEHHUS PA0OTHI:

Xoxa padoThI:

TeopeTnueckue CBEJEHHUS.

B Hacrosimiee BpeMs Ha phIHKE CYHIECTBYIOT pa3iIWYHbIC aJIUTUBHBIE CUCTEMBI, IPOU3BOISAIINE MOJCIN
M0 PA3IMYHBIM TEXHOJIOTHUSM WM W3 Pa3IMYHBIX MaTepuanoB. Oj- HAaKO, BCE OHU pPabOTAIOT MO CXOKEMY,
MTOCIIOMHOMY TIPUHITUITY TIOCTPOSHUS (PU3NIECKONMOIENH, KOTOPBIH 3aKITI0YAETCs B CIICAYIONIEM:

o cunthiBanue TpéxmepHoi 3D reomerpuu u3 CAD-cucrem

° pazbuenne TpEXMEPHOU MOJIENTM Ha TOPH30HTAIBHBIE CEUEHUS (CII0N) C TIOMOIIBIOCTIEIIHATEHOM
MPOTPaMMBI, TIOCTABIISIEMOH C 000PYIOBAHUEM MIIH UCIIONB3yeMOW KaK MPUIIOKEHHE

L MOCTPOCHUE CEYCHUHT JIeTaN CIIOH 3a CII0eM CHHU3Y-BBEPX, JI0 TEX MOp, TOKa He Oy-JeT MOoIy4eH
¢busndeckuii mpotoTumn Mozaenu. CIou pacroniararoTcs CHU3Y-BBEpX, OJIMH HaJl IPYTUM, GU3NIECKH
[TocTpoeHue MpoTOTHIA MPOAOIKASTCS JI0 TEX MOP,I0Ka MOCTYHar0T fqaHHble 0 ceueHussx CAD-moneny.

Bcero pa3nnuaroT HECKOJIBKO OCHOBHBIX TexHoJorui 3/ neuatu:Meron

MOCTENEHHOT 0 HacIoeHus miacTuka; Crepeonurorpaduueckoe MOIEIUPOBaHUE.

Meton TOCIOWHOTO HArUlaBleHWsl TepMmorutacta bomemmacTBO 3J[ mpuHTEpOB pa- OoTaeT cC
TEPMOIUIACTUKOM, B TOM 4Hcie ¢ nNonuiaaktuaoM. OH  OTIMYAaeTcss HPUPOIHBIM MPOHCXOXKICHHEM U
HECTIOCOOHOCTHIO BBIACIATH BpEAHbIE BemlecTBa. Pa0ora 3akiioda- ercsi B TOAade TOHKOW HHUTH BSI3KOTO
acThka B TpyOy comuia. OHa U GopMupyeT HeoO- XoauMbIi sneMenT. Cxema paboTsl 3D mpuHTEpa mokazaHa
Ha puc.l

Cxema pabotsl 3D npunTepa

Crepeonurorpaduyeckass nedyarb [J1aBHBIM MPEUMYIIECTBOM TaKUX IPUHTEPOB CUHUTAETCS
BBICOKOE€ KaueCTBO M3TOTOBJIEHHBIX KOHCTPYKIMil. K TOMy k€ 3TH ycTaHOBKM ropasno neuieie. OHu
HE HYXXJAIOTCS B 3€pKaJlax, 4TO JEJIaeT YCTPOMCTBO ropasio MpoILe.

Bo Bpems meuatu nmpuntep cuuthiBaeT 3D-nevatHeiii daitn (B popmare STL), co- mepkamumit
JAHHbIE TPEXMEPHOM MOJAENTH, M HAHOCUT IMOCJEIOBATENbHbIE CIOU >KUAKOIO, MOPOIIKOOOPa3HOTO,
OyMaXHOTO WJIM JINCTOBOTO MarepHalia, BbICTpauBasi TPEXMEPHYIO MOJENIb W3 CEpUU IMOMEpPEUHbIX
CEUeHUH. OTH CJIOU, COOTBETCTBYIOIIME BHUPTyalbHBIM IONEpedHbIM ceueHussM B CAD-mozenu,
COCAMHAIOTCA WM CIUIABJSIIOTCS BMECTe ISl cO3JaHus OO0bekTa 3ajaHHOW (Gopmbl. OCHOBHBIM
IPEUMYIIECTBOM JAaHHOTO METO/a $B- JIIETCS BO3MOXHOCTbh CO3JAaHHMsS TE€OMETpUYECKHX (opm
IIPAKTUYECKH HEOTPAaHUYEHHOM CIIOKHOCTH.

«Pa3pemienne» npuHTEpa MOJApa3yMeBaeT TOZHIMHY HAHOCHMBIX CJIOeB (0Ch Z) M TOYHOCTh



MO3UIIMOHUPOBAHUS MIEYATHON TOJIOBKM B FOPH30OHTAIBHON IIockocTh (moocsiMm X u Y). Paspemenue
mmepsiercss B DPI (konmwyecTBO TOYEK Ha MIOMM) WM MHK- POMETpax (YCTapeBIIUM TEPMHHOM
SIBJISIETCSL «MUKPOH»). TumnuuHas TonmuHa cios co- ctaBiser 100mkm (250 DPI), xots HekoTopbie
yctporictBa Bpojie Objet Connex m 3D Systems ProJet cmocoOHBI medaTtath CIOSMH TOJIIUHON OT
16mkMm (1 600 DPI). Pa3pe- menue mo ocsim X u Y CXOXe C MOKa3aTeIsIMH OOBIYHBIX JBYXMEPHBIX
JIa3epHBIX MPHUH- TePOB. TUITHYHBIN pa3mep dacTHI] cocTaBisieT okoyio 50-100mkMm (ot 510 g0 250 DPI)
B IMaMeTpe.

HpOTOTI/IHI/IpOBaHI/IC }leTa.neﬁ MallrH € UCIIOJIb30BAHUEM COBPEMCHHBIX TEXHOJIO- rui 3aHUMaeT BpPEMCHU
OT HCCKOJIbKMX MHUHYT OO0 HECKOJbKUX HaCOB B 3aBUCUMOCTU OT HCIIOJIB3YEMOI'0 MCTOA4d, 4 TAKIKEC pasdMepa
CJIOKHOCTH MOACIIN.

dopma npeacTaBieHns pe3yJabTaTa: rpagudeckuid (aiis, comepiKainuii 4epTex JeTaIn

Kputepun onenkn:
O1eHKa «OTIMYHOY» BBICTABIISETCS CTYACHTY, €CIIHU:

1.IIpaBUnIbHOCTE BBIOJIHEHUS YepPTeKa B COOTBETCTBUU C 33JaHUEM I10 IIPABUIIAM IIOCTPOSHUSI IPOrPaMMBI
KOMIIAC-TPA®UK;

OreHKa «XOPOIIO» BBICTABISAETCS CTYAEHTY, €CIIU:

1.IIpaBUnIbHOCTE BBIMOJIHEHUS YePTeKa B COOTBETCTBUU C 33JaHUEM I10 IIPABUIIAM IIOCTPOSHUSI IPOrPaMMBI
KOMITAC-TPA®UK ¢ He3HAUUTEABHBIMU TOIPELITHOCTSMU;

O1eHKa «yIOBJICTBOPUTENBHO» BBICTABIISCTCS CTYACHTY, €CIIH:

1./lomymieHb! OMMOKY TIPH BBITTOIHEHUHN YepPTEXa;

2. He TouHOe coOumofeHne npaBuil noctpoeHus yeprexa B nmporpamme KOMITAC-IT'PADUK;

OHCHKa «CHCYOOBJICTBOPUTCIIbHO» BBICTABJIACTCA CTYACHTY, C€CIIU:

1.JonymieHsl rpyOble OINOKY MPU BHIIOJIHEHUH YEpTEXa.

Tema 2.1 OcHoBuEbIe TexHoJ0rNH 3-D neuaru

IIpakTnyeckoe 3ansitue Nel3

Ileyats npocreiimmx reomerpudeckux ¢puryp. Onpenenenune npodJem nNpu neyaTu
Pa3IuYHBIX pUryp.

HeJIbZ HU3Yy4YHUTb OCHOBHBIC METOABI IPOTOTUITMPOBAHUA ,Z[eTaJIeﬁ MalIrH.

Beinosinus padory, Bel Oyaere:

yMeThb:
VYV 1.3.01 ohopmIiATh KOHCTPYKTOPCKYIO JOKYMEHTAITUIOC UCTIOIB30BAHUEM CTICITUATM3UPOBAHHBIX
MpOrpaMM;

MartepuanbHoe o0ecnieyeHue:
nepcoHaNbHbIi KoMiboTep, KOMITAC-3D, MeToqMYECKUE YKAa3aHUsI TI0 BBIOJHEHUIONPAKTHYECKUX 3aHsThit, 3D
MPUHTEPHI ¢ oJIcTaBKoil; 3D ckanep
3amanmne:
1 Onncatb TEXHOJOTHH, TPUMEHSEMBIE JIJISI CO3/IaHUs JCTAJICd Pa3IMUHBIX KOH-CTPYKIIUM.
Iopsaok BbINOIHEHUs PA0OTHI:
1. Br16path 01HY U3 aITUTUBHBIX TEXHOJIOTHH

2. [IpoBectn mogpoOHOE OMHMCaHUE BRIOPAHHOM TEXHOJOTHU M3rOTOBIIEHHs AetannHa 3D npuHTepe.
Xon paGoThI:
TeopeTnueckue CBEJEHHUS.
B nacTosimee BpeMst Ha pBIHKE CYIIECTBYIOT pa3iIMyHbIE aJANTHBHBIE CUCTEMBI, IPOU3BOASIINE MOAETH
M0 Ppa3IMYHBIM TEXHOJIOTHSM M M3 DPa3IuyHbBIX MarepuanoB. OO- HakKo, BCE OHM pabOTalOT MO CXOXKEMY,
MTOCIIOMHOMY TIPUHIIUITY TTOCTPOSHUS (PU3NIECKONMOIENH, KOTOPBIH 3aKIII0YAETCs B CIICAYIONIEM:

o cuntbiBaHue TpéxmepHoit 3D reomerpun u3 CAD-cuctem

° pazbuenne TpEXMEPHOM MOIEITH Ha ropmomanLHLIegc'iaqum (citom) ¢ TOMOIITBIOCTICTHATTEHOM



MIPOTPaMMBI, IOCTaBJIsIEMOI ¢ 000PyIOBaHUEM HITH HCIIOIB3YeMON KaK MPUIIOKEHUE

° IMOCTPOCHUE CEUCHHUIA J€TaIM CJIOH 3a CJI0EM CHH3Y-BBEPX, JI0 TEX 0P, ITOKa He Oy-IIET MOTy4eH
¢usnyeckuii mpororur Mojenu. ClIou pacnoiaratoTcsi CHU3Yy-BBEPX, OJJUH HaJ| IPYTuM, (U3HYCCKU
[MocTpoeHne MPOTOTUIIA TIPOIOIDKAETCS IO TEX MOP,ITOKA MOCTYMAIOT JaHHble 0 ceueHusx CAD-momenu.

Bcero pa3nnyaroT HECKOJILKO OCHOBHBIX TexHoJorui 3 /] neuat:Meron

MTOCTETIEHHOTO HACJIOeHHS TTacTrka; CtepeonnTorpaduieckoe MOAeTupOBaHHE.

Meronx TOCIOWHOTO HaIDIaBIACHUS TepMmorniacta bompmmucTBO 3J] mpuHTEpOB pa- OoTaer ¢
TEPMOIUIACTUKOM, B TOM 4YHCNIEC C mOMWiIakTuaoM. OH OTIMYaeTcs MNPUPOJHBIM MPOUCXOXKICHUEM H
HECIIOCOOHOCTRIO BBIICTISTh BpEAHBIE BemlecTBa. PaboTa 3akiroda- ercs B MOJa4e€ TOHKOHW HHTH BS3KOTO
miactuka B TpyOy corua. OHa U GopmupyeT HeoO- Xoaumbli aiaemenT. Cxema padotel 3D mpuHTEpa mokazaHa
Ha puc.1

Cxema pabotsl 3D nmpunTepa

Crepeonurorpaduueckass nedarb [JIaBHBIM MPEUMMYIIECTBOM TaKUX IPUHTEPOB CUHUTAETCS
BBICOKOE€ KayeCTBO M3TOTOBJIEHHBIX KOHCTpYKIMil. K TOMy ke 3TH ycTaHOBKHM ropasno nemienie. OHU
HE HYXJAIOTCSl B 3€pKaJlax, 4TO JEJIaeT YyCTPOMCTBO ropasio MpolLe.

Bo Bpems mewatu npunTep cuuthiBaeT 3D-nedatHelil ¢aiin (B popmate STL), co- aepxamuit
JaHHbIE TPEXMEPHOM MOJAETH, M HAHOCHUT MOCJEI0BATENbHbIE CIOU JKUAKOIrO, MOPOIIKOOOPAa3HOTO,
OyMaXHOT'O WJIM JINCTOBOTO MaTrepHalia, BbICTpauBasi TPEXMEPHYIO MOJENb W3 CEpUU IMONEpPEUHbIX
CEUEHUH. OTH CJIOU, COOTBETCTBYIOIIME BHUPTyalbHBIM IONEpedHbIM ceueHussM B CAD-mozenw,
COEAMHAIOTCA WM CIUIABJSIIOTCS BMecTe ISl cOo3JaHus oObekTa 3anaHHOW (opmbl. OCHOBHBIM
MPEUMYIIECTBOM JIaHHOTO METOJIa SIB- JISIETCS BO3MOXKHOCTh CO3JaHHMsI T€OMETpPUUYECKUX (opm
MIPAKTUYECKH HEOTPAaHUUEHHOM CII0KHOCTH.

«Pazpemnienue» mpuHTEpa MOJpa3yMeBaeT TONIIWHY HAHOCHMBIX CJIO€B (OCh Z) WU TOYHOCTh
MO3UIIMOHUPOBAHUS MEYATHON T'OJIOBKU B FOPH30HTAIbHON IIockocTh (moocsiMm X u Y). Paszpemenue
u3mepsiercss B DPI (konmmuecTBO Touek Ha M10MM) WM MHK- poMmeTpax (ycTapeBIIMM TEPMHUHOM
SIBJISIETCSL «MUKPOH»). TumnuuHas TonmuHa ciosi co- crasiser 100mkm (250 DPI), xotsa HEkoTopbie
yctporictBa Bposie Objet Connex m 3D Systems ProJet cmocoOGHBI medaTtath CIOSMH TOJIIUHON OT
16mkMm (1 600 DPI). Pa3pe- menue mo ocsim X u Y CXOXe C MOKa3aTeNsIMH OOBIYHBIX JBYXMEPHBIX
JIa3epHBIX MPHUH- TePOB. TUMTHYHBIN pa3mep dacTul] coctaBisieT okoyio 50-100mkm (ot 510 g0 250 DPI)
B IMaMETpeE.

HpOTOTI/IHI/IpOBaHI/IG ZLeTaﬂeﬁ MaIlrH € UCHOJIb30BAHUEM COBPEMCHHBIX TEXHOJIO- Uil 3aHUMaeT BPEMCHU
OT HCCKOJIbKUX MHUHYT OO0 HECKOJIbKUX YaCOB B 3aBUCUMOCTHU OT HCIIOJIB3YEMOI'0 METOAA, 4 TAKIKC pasMepa U
CJIOKHOCTHU MOJACIIN.

®opma npeacTaBiaeHus pe3yJbTaTa: rpapuueckuii Baiin, cogepkaniuii 4epTex 1eTanu

Kputepuu oneHKu:
OLEHKa «OTIIMYHO» BBICTABIIAETCS CTYAEHTY, €CIIH: 36



1.IIpaBUnbHOCTH BBIMOJIHEHUS YEPTEkKa B COOTBETCTBHU C 33JaHUEM I10 IPABUIIAM ITOCTPOSHHS POTPaMMBI
KOMITAC-TPADIIK;

O1eHKa «X0pOIL0» BBICTABIISIETCS CTYIEHTY, €CIIU:

1.IIpaBUnIbHOCTE BBIMIOJIHEHUS YEPTEKa B COOTBETCTBUU C 3aJaHUEM I10 IIPABUIIAM IIOCTPOEHUSI IIPOTrPAMMBI
KOMITAC-TPA®UK ¢ He3HAUNTENBHBIMU MOTPEIIHOCTAMU;

OneHka «yIOBIETBOPUTENBHO» BBICTABIISIETCS CTYACHTY, €CIIH:

1.JonymieHsl OMOKY TIPH BHIMIOTHEHUN YepTexka,

2. He TouHoe coOmroneHue mpaBmi moctpoeHus yepreka B mporpamme KOMITAC-TPADUK;

OneHka «HEYO0BIETBOPUTEIBHOY BBICTABIISIETCS CTYICHTY, €CITH:

1.Jonymiensl TpyOble OMMOKH NPU BHIOJTHEHUH YepTexa.

Tema 2.1 OcHoBHBIE TexHOJOrNH 3-D neuaru

IpakTnyeckoe 3ansitue Nel4

Co3nanue NpocToii 1eTajy 1o 3aJJaHUI0 U pacnedaTka Ha 3D-npunTepe.
Heab: nproOpeTeHne MPaKTHYECKIX HaBBIKOB MoieupoBanust aeraiieii B CAD cucreme.

Beimosiaue padory, Bel Oyaere:

yMeTh:
VYV 1.3.01 odpopmiiATh KOHCTPYKTOPCKYIO JAOKYMEHTAIIUIOC UCTIOIB30BAHUEM CHCIIUATTM3UPOBAHHBIX
IpOTrpamM;

MarepunanbHoe obecneyeHue:
nepcoHasbHbIN KoMiibioTep, KOMITAC-3D, meToauueckue yka3aHus 10 BbIIOJHEHUIOPAKTHUECKUX
3aHATHi, 3D npuHTEpHI ¢ mojcTaBkoid; 3D ckaHep

3aganue:

1 Co3pnate MOIE€IM MAIIMHOCTPOUTENBHBIX U3EIUH.

ITopsiiok BHINOJHEHUS PaGoOThI:

1. Cosnats 3D mozens geranu cucteme Kommac 3D. ITo 3amaHuio npenojgasarens CO3/1aTh
TBEPJIOTENbHYIO MOJIENb JIETalN AJS Jalb-HEeHIIero NpOTOTUIIHPOBAHUS B BUPTYAIbHOM
MIPOU3BOJICTBE.

2. Co3nath pabouuii 4epTex AETaN.

Xon pa6orsl:

TeopeTndeckne CBEICHUS.

Jns TEXHOJOrMYEeCKOW MOATNOTOBKM IPOM3BOACTBA B BUPTYAIBHOE CpElIE MPEXKIE BCETrO
HeoOxonuma 3D monens meramu. 3D Momens AeTanu CO3AETCS METOAOM PYYHOTO KOMITBIOTEPHOTO
rpadgudeckoro nuzaiina B CAD cucteme Kommac 3D BeiOpaB mpu 3TOM Hambosee paruoHaIbHYIO
MOCIIEA0BATEIBHOCTD ONEPALUHI U1l MOAETUPOBAHUS TBEPAO- TEIIBHON MOJIEIIHN.

[TpoexTHpoBaHWe MOJENU AETAIM HAUYMHAIOT C CO3AaHUs 0a30BOTO Teja MyTeM BBIIOJIHEHHUS
orepary HaJl 3CKU30M (WJIM HECKOJIBKUMH 3CKU3aMH), MOJ KOTOPBIM IO- HUMAIOT IJIOCKYIO (pUrypy,
Ha OCHOBE KOTOpOil oOpa3syercs mpocTpaHCTBeHHOe Teno. lloj omepanueit uUMEOT B BHIY
hopmoobOpasyrolee IepeMeIIeHHe 3CKu3a.

IIpn mocTpoeHuM TBEPAOTENBHONW MOJEIM B KOMIBIOTEPHOM cpene, MOAEIU CTpO- STCA HE
ujeaIbHOM JIMHUEH, a MHOXKECTBOM OTpe3KoB. Takoit moaxon obierdaer paboTy s1apa nmporpammsl. J{is
co3manusa netanu Ha 3/ mpuHTepe HEOOXOIMMO MHHMMM3HPO- BaTh JJIMHY HPSIMBIX OTPE3KOB Ha
KPUBOJMHEWHOW IMOBEPXHOCTH, YTOOBI JeTallb MONy- 4ujach Haubojee TouHOW. IIpumepom 3Toro
MOJKET CIIY)KHTh HacTPOMKa KauecTBa OTO- Opa)KEHUs B IPOrpaMMe.

JUid NOCTHKEHHUs JIydlIero KayecTBa M3TOTaBIMBAEMOM JE€Talu IpPU INPOrpaMMU- POBAaHUU
yIpaBIsiomeii nporpamMmsl s 3] mpHHTepa HEOOXOIUMO BHIOPATh MAKCH- MAbHOE pa3pelicHue



TOYEK JCTAIIN.

IIpn mpoEeKTUpPOBaHUM AJIEMEHTOB MEXAHMYECKUX IEpelad BXOIAIIUX B COCTaB Pa3JIMYHBIX
MEXaHU3MOB IIUPOKO HCHOJIB3YIOTCSA NpukiIaaneie 0nbnanorexkn Kommac 3D, KOTOpbIe CyIIECTBEHHO
o0seryaroT paboTy MPOESKTHUPOBIIMKA U MO3BOJISIIOT aBTOMAaTH3U- POBAaHHOM PEXHUME MPOEKTUPOBATH
TUIOBbIE JETAIM MAIlWH Pa3IMYHONW KOHCTPYKIMH. Tak A co3maHusi 3yO4aThIX KOJIEC, KPBIIIEK,
(brnanues, 3Be3704Y€K, UIIKUBOB U T. Jl. UC- MOJIb3YIOT OMOIMOTEeKH «Basbl 1 MexaHUYecKHe Nepenadyu
2D» n «Bansl m Mexanuue- ckue nepepaud 3D». Ilpu 3ToM B aBTOMAaTU3MPOBAHHOM PpEXHUME
MIPOU3BOJIATCS BCE HE- 00XOJIMMBbIE MHXKEHEPHBIE pacyeThl MPOEKTUPYEMOM JeTanu Ha MPOYHOCTh U
KECTKOCTb.

ba3oBoit undopmanueii a1 TeXHOIOTHYECKON MOATOTOBKH SBIISIETCS pabouuiiuepTex AeTaau ¢
TEXHUYECKUMHU TpPeOOBAaHMSAMHM Ha HW3TOTOBJICHHE W YCIOBUSMH ee pa- OoTbl. Paboume ueprexu
opopMIIsIIOTCS B cooTBeTCTBHE ¢ TpeOboBaHusiMu ECK/I.

Paboumii ueprexx neranu — rpaduUyYecKuii TOKYMEHT, COAEpKAIIMN HM300pakeHUe NeTaau |
Ipyrue JaHHble, HEOOXOAMMBbIE JUIS €€ HU3rOTOBJIEHHMS U KOHTpois. Paboume wyeprexu aeraneit
BBITIOJIHSIOT B OIPEJEIIEHHOM MacllTade ¢ MOMOILBIO YEPTEKHBIX HH- CTPYMEHTOB WJIM Pa3HOOOPA3HBIX
TEXHUYECKUX CPEJICTB, BKJIIOYAsi CPEICTBAa aBTOMAaTH- 3MPOBAHHOI'O IPOEKTHpOBaHUS Ha Oa3ze DBM.
Ueprexxn  ABIAIOTCS  CPEACTBOM — BBIpaXKE- HUS  3aMBICIIOB  KOHCTPYKTOpa M OCHOBHBIMH
MIPOU3BOJCTBEHHBIMU JOKYMEHTAMM, 110 KO-TOPbIM M3TOTaBIMBAIOT IE€TAIU MAIIH.

dopma npeacTaBjieHns pe3yJabTaTa: rpapudeckuid (aiis, comepkamuii 4epTex JeTaiu

Kpurtepun ouenku:
O1eHKa «OTIMYHOY» BBICTABIISETCS CTYACHTY, €CIIHU:
1.IIpaBunbHOCTE BBIOJIHEHUS YEPTEKa B COOTBETCTBUU C 33JaHUEM [0 IPABMIJIAM ITOCTPOSHHS IPOTrPaMMBbl
KOMIIAC-TPA®UK;
OreHKa «XOPOIIO» BBICTABISAETCS CTYAEHTY, €CIIH:
1.IIpaBUIbHOCTD BHITIOJIHEHHUS YepPTeka B COOTBETCTBUU C 3aJJaHUEM I10 MPaBUIaM OCTPOEHUS IPOrPaMMBI
KOMITAC-TPA®UK ¢ HE3HAUUTEIBHBIMY TOTPEMIHOCTAMU;
OneHka «yTOBJIETBOPUTEIIBHOY BBICTABISIETCA CTYIEHTY, €CIIH:
1.JonymieHsl OIMOKY TIPH BHITMIOJIIHEHHN YepTeka,
2. He To4HOe coOuofeHne npaBuil nmoctpoeHus yeprexa B nmporpamme KOMITAC-I'PADUK;
OrneHka «HEeyJOBIETBOPUTENBHO) BBICTABIISIETCS CTYAECHTY, €CIH:
1.JonymieHsl TpyOble OIMOKH TIPH BBHITIOJTHEHUH YepTeKa.

Tema 2.1 OcHoBHBIE TexHOJ0rNMH 3-D neuaru

IIpakTuyeckoe 3ansitue NelS

Co3nanue mojeJieii COOPOYHBIX eIMHHUIL
Heab: Bemonuate 3 D Mmoaenu k coopounbiM yeprexam Kommac-rpaduk.

Beinosnus padory, Bel Oyaere:

yMeTh:
VYV 1.3.01 odopmIIATh KOHCTPYKTOPCKYIO JOKYMEHTAITUIOC UCTIOIB30BAHUEM CTICITHATM3NPOBAHHBIX
MpOrpaMM;

MartepuanbHoe o0ecnieyeHune:
nepcoHanbHbIi Kommnbotep, KOMITAC-3D, MeToqu4ecKHre yKa3aHus 10 BBINOJIHEHUIONPAKTUYECKUX 3aHATHi, , 3D
IPUHTEPHI ¢ MOACTaBKOM; 3D ckanep

3ananue:
1 Co3natp 3 D Mozenu kK COOpOUHBIM YepTexRam
Xoxa padoThI: 38



TeopeTnyeckne cBEICHUS.

JlJis TeXHOJOTUYECKOW MOATOTOBKHM IPOM3BOJICTBA B BHUPTYaJbHOE CpEAE MpexkIe BCETro
HeoOxomuma 3D monens meranmu. 3D Momens AeTanM CO3AETCS METOAOM PYYHOTO KOMITBIOTEPHOTO
rpaduueckoro nuzaiina B CAD cucreme Kommac 3D BbIOpaB mpu 3TOM Hambosee paruoHaIbHYIO
MOCJIeI0BATEIBLHOCTh ONEpPalUi JJIsl MOJICTUPOBAHUS TBEPI0- TEIHHOM MOJIEIIH.

[TpoexkTupoBaHue MOZENU JETAld HAYMHAIOT C CO3JaHUsl 0a30BOro Teja IIyTEM BBIIIOJHEHUS
OTepaluy HaJl 3CKM30M (MM HECKOJBKMMHU ICKU3aMH), TI0J] KOTOPBIM MO- HUMAIOT IJIOCKYIO (HUTYDY,
Ha OCHOBE KOTOpOil oOpa3yercsa mpocTpaHcTBeHHoe Teno. Ilon omepauuelt uMEOT B BHIY
dhopMooOpa3yroliee nepeMenieHrne ICKI3a.

IIpn mocTpoeHuM TBEPAOTENBHONW MOJEIM B KOMIIBIOTEPHOM Cpene, MOIEIM CTpPO- ATCA HE
UeaIbHOMN JIMHUEH, a MHOKECTBOM OTpe3KoB. Takoit moaxon obnerdaer paboTy sapa nmporpammsl. J{is
co3anus netanu Ha 3] mpuHTEepe HEoO0XO0AMMO MUHMMM3MPO- BaTh JUIMHY IPSMBIX OTPE3KOB Ha
KPUBOJMHEWHOW IMOBEPXHOCTH, YTOOBI JeTallb MONy- 4miach Haubojee TouHOW. Ilpumepom 3TOTrO
MOJKET CIIY)KMTh HACTPOMKa KauecTBa OTO- Opa’keHUs B IpOrpaMMe.

JInst MOCTHIKEHMs JIydlIero KayecTBa M3rOTaBIMBAEMOM JETalu IIpU NPOrpaMMH- POBAaHUU
ylpaBiisitoliel nmporpaMmsl A 3J] npuHTEepa HEOOXOIUMO BBIOpaTh MAaKCH- MaJlbHOE pa3pelleHHe
TOYEK JETaJIH.

[Ipy NpOEKTUPOBAHUU DIIEMEHTOB MEXAHWYECKUX IE€pelad BXONAIIMX B COCTaB Pa3IMUYHBIX
MEXaHU3MOB IIMPOKO HCHOJB3YIOTCS NpuKiIaaHble Oubinorexku Kommac 3D, KoTopble CyIIECTBEHHO
obsieryatoT paboTy NMPOEKTUPOBIIMKA U MO3BOJSIIOT aBTOMATH3U- POBAHHOM DPEXHME IPOEKTHPOBATH
TUTIOBBIE JIETa M MAIlWH Pa3IMYHOW KOHCTPYKUMH. Tak i co3maHus 3yO4yaThIX KOJIEC, KPBIIIEK,
¢naHueB, 3Be3/104€K, UIKUBOB U T. J. MC- MOJb3YIOT OMOIMOTeKH «Banbl 1 MexaHudeckue nepenavu
2D» n «Banbsl u Mexanuue- ckue nepepauud 3D». Ilpu 3ToM B aBTOMATU3HMPOBAHHOM PpEXKHUME
IIPOU3BOJATCS BCE HE- OOXOAMMBIE MH)XEHEPHBIE pacueThl MPOEKTUPYEMOW AeTald Ha MPOYHOCTh U
KECTKOCTb.

ba3oBoit nHdopmanmen s TEXHOIOTHYECKON MOATOTOBKH SBIISIETCS pabouMiiuepTex AeTaau ¢
TEXHUYECKMMHU TpeOOBaHUSMHM Ha W3TOTOBIIEHHE U YCJIOBUSMHU ee pa- O0oTbl. PaGoume ueprexu
opopmMIIsiOTCs B cooTBEeTCTBHE ¢ TpeboBaHusimu ECK/I.

Pabounii yeprexx neramu — rpaduyeckuil JOKYMEHT, coJlepKalllui n300pa’keHHe AeTand U
Ipyrue JaHHble, HEOOXOAMMBIE Uil €€ HU3rOTOBJIEHMs M KOHTpois. Pabouume wyeprexu aeranei
BBINOJIHAIOT B ONPEIEICHHOM MacIiTabe ¢ TOMOIIBIO YEPTEKHBIX MH- CTPYMEHTOB UJIM pa3HOOOpa3HbIX
TEXHUUYECKUX CPEJCTB, BKJIIOYas CpeACTBa aBTOMAaTH- 3UPOBAHHOIO IPOEKTHUpOBaHUs Ha Oaze DBM.
UYepre:ku  SABISIIOTCS  CPEICTBOM — BBIpaXKe- HMSI  3aMBICIOB  KOHCTPYKTOpa W OCHOBHBIMHU
IIPOU3BOJCTBEHHBIMHU JOKYMEHTAMM, 110 KO-TOPBIM M3TOTaBIMBAIOT IE€TAIN MAIIUH.

®opma npeacTaBiaeHus pe3yJbTara: rpapuueckuii daiin, cogeprauii 4epTex 1eTanu

Kputepumn ouenku:
OrneHka «OTIMYHO» BBICTABISETCS CTYIEHTY, €CIIH:
1.IIpaBMIIBHOCTD BBITIOJIHEHHUS YEPTEKa B COOTBETCTBUU C 33JJaHUEM I10 NTPaBUWJIaM OCTPOEHUS IPOrPAMMBI
KOMITAC-TPA®UK;
O1eHKa «X0pOILI0» BBICTABIISIETCS CTYIEHTY, €CIIU:
1.IIpaBMIIBHOCTD BBINIOJTHEHHS YEPTEKa B COOTBETCTBUN C 33JJaHUEM I10 NPaBWJIaM IIOCTPOEHUS IPOrPAMMBI
KOMITAC-TPA®UK ¢ HE3HAUUTENBHBIMY MOTPEMIHOCTAMU;
Ornenka «y10BJIETBOPUTEIIBHOY BBICTABIISIETCA CTYICHTY, €CIIH:
1.JonymieHsl oMOKY TPH BHIIOJIHEHUN YepTexka,
2. He To4HOe coOuoieHne paBmil mocTpoeHus yeprexa B nporpamme KOMITAC-ITPADUK;
OrneHka «HEeyJOBIETBOPUTENIBHO) BBICTABIISIETCS CTYIECHTY, €CIH:
1.Jonymiensl rpyOble OIMOKH P BBHITIOJTHEHHH YEpTEKa.

TeMma 2.1 OcHoBHEIe Tex3fos10rnu 3-D nmeuarn



o

IIpakTnyeckoe 3ansitue Nel6
Pa3padorka urorosoro npoekra. «Ileuars 3D neranam cj1o:kHOH (PopMBbD».

Heab: npuoOpeTeHHE NPAKTUYSCKUX HABBIKOB MOICITHUPOBAHMS IPOLECCA HM3TOTOBJICHUS
neranu Ha 3D npuHTEpe. U3yYUTh HHTEPQEIC MPOrpaMMbl ISl IIOATOTOBKH JIETAIH K TICUaTH.
Boinosinus padory, Bol Oynere:
yMeTh:
VY 1.3.01 odpopMIsATE KOHCTPYKTOPCKYIO JTOKYMEHTAIMIOC HCIIOIb30BAHUEM CIIEITUATH3UPOBAHHBIX
pOTrpamM;

MarepunanbHoe obecnieyeHue:
nepcoHanbubii Komnbsrotep, KOMITAC-3D, MeToqu4ecKHe yKa3aHus [0 BBINOJIHEHHIONPAKTUYECKUX 3aHATHH, , 3D
MIPUHTEPHI ¢ TOACTaBKOM; 3D ckanep

3ananmne:
IToaroroBka BUPTYaIbHOM MOJENH K II€YaTH.
Co3nanue ynpasisioUIeil MporpaMMebl ISl MOJCTHPOBAHUS TEXHOJIOTHUECKOTOMPOIIecca.
I'enepupoBanue ympapmstoleii mporpaMMbl B G-koJax, JUisl H3TOTOBJICHUS JETaIH.
W3yuuth MOpPSIOK MOATOTOBKHM MOJETH K redatu B mporpamme CreationWorkshop.

Xoxa padoThI:

Teopetrnueckue CBEACHUS.
Creation Workshop — ato uHCcTpyMeHTapuii s yrnpasieHus qr00biM 3d- TPUHTEPOM, MOHUMAIOIINM
GCode.

* Craiicuar mozeneit Ha kaapsl ;s DLP-npuaTepoB momnepxuBaerca u3 Kopood-
KH

* BBoj u 3arpy3ka GCode st ucroTHeHus

* Koutposns FDM-nipuntepoB — criaiicunr yepes Slic3r

* Vnpasnenue YITY — ¢ ucnosb30BaHUEM BHELIHETO MOCTIIPOIIECCOPA
* TTonnepskka ranpBanndeckux SLA-npunTepos Ha LaserShark

* ['eHepaTop momaepKeK

* 3arpy3ka/CoxpaHeHHuE CILIEH, MTOJICPIKEK U PE3yJIbTATOB CIIACHHTaX 01 paboThI:
3amycTuTe Ha BaieM KomibioTepe nporpammy Creation Workshop .

Pa6ouee okno mporpammel Creation WorkshopBeibepute myHKT

MeHro Machine 40



Bri6op mynkra Merro Machine

CozpaiiTe yHMKanbHOE UMsI Ballero npuHTepa.Manage
Machines = Create New.

B menro Machine BeiGepurTe Balll IpUHTED.

Bei6epure mynkt Properties. Otkpoercs okHo Hactpoiiku Machine Configuration
Matire Configuration ‘-

Bt P Swa )

X W Yy n

Fopdctor Restlson Dkt

Waan 1800 Meght 12400

Seinct Pt iy Dwvice

DISFLAYY
TR T —

Fatran

X A Fwad Pate grancvmn) Y %o Feect Fite geomivan)

I Mett Food Rate frmvn)

| QK | Laxs

Oxkwno Hactpoiiku Machine Configuration

B none Build Platform Area Beicrasuts: X —192; Y — 108; Z — 300

B noste Projector Resolution BeictaButh: Width — 1920; Height — 1080 (unu apy- rue 3HadeHus,
COOTBETCTBYIOIINE YKa3aHHBIM B HACTPOHKE MTPOEKTOPA B OTICPAITMOHHON CUCTEME).

B mone Select Print Display Device Boiopats: \.\DISPLAY?2.B none

Driver Beiopars: eGENERIC.

Haxxmure OK.

Bei6epure mynkt Connection

r a
Connection Setup Q

4l



Oxno Hactpoiiku Connection Setup

B Bemanaromem noamento Port Beioepure COM-niopT Bamero Arduino.B
BhIManatomeM noamMento Speed Beioepute 115200.

B mone # Data Bits mocraBbte 8. Beioepure

IyHKT MeHto DLP

T T e e —— T ——— -—

7’ «

Br160op nynkra mento DLP

Brei6epute mynkr Show Calibration. Ha mpo3padHoe AHO KIOBETBHI OYIET CIpOClM- pOBaHA
kanuOpoBouHas certka. Hactpoiite hokyc 00beKTHBA MPOEKTOpA TaK, YTOOBI JIHM- HUU KAJIMOPOBOYHOM
CETKHU 6I>IJ'II/I KaK MOKHO 00Jiee TOHKUMH U YETKUMHU.

HACTPOMKA TOYHOU TEOMETPUU [TEYATU

JIyis HAacTpPOWKM TOYHOW I'€OMETPUHU Me4aTh TPeOyeTcs MPOU3BECTU ClenyrolnueaeicTBus (puc?):
1. OugncTUTE KIOBETY OT IMOJUMEDPA.

2. BximrounTe mpoexTop.

3. 3anycrute nporpammy Creation Workshop.

4,

Bri6epute mynkT meHto DLP.

Br16op nynkra mento DLP

Bri6epute mynkr Show Calibration. Ha mpo3padynoe DHO KOBETHI OyJeT CHpoeln- poBaHa
kanuOpoBouHas cetka. Hacrpoiite pokyc oOBbekTHBa MpOEKTOpa TaK, YTOOBI JH- HUU KaJIMOPOBOYHOM
CETKH OBUIM KaK MOKHO 00Jie€ TOHKMMHU U YETKHMH.

Ha gHO KroBETHI IOMECTHUTE JTUCTOK TOHKOM Oymarw.

Ha nuctke oTMeThTE XOPOLIO OTTOYEHHBIM Jsgpannamom KpaifHHe TOYKH O0TOOpa- »*KaeMmoil
KaTMOPOBOYHOM CETKH



KanubpoBounas cerkallzamepbte

PaCCTOAHHUA MCKIAY OTMCTKaAMU.

Bribepure mynkT Properties. Otkpoercs okHo Hactpoiiku Machine Configuration(puc.9).
Mahrve Confgardion “
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Faopactor Restton Dot}
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Senct Pt Dy Dwvics

Fratrewn

X A fwadt Fate grrcvmn| Y Joou Feect Fade gemivan)
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Oxwno Hactpoiiku Machine Configuration

B nose Build Platform Area Briuinnte n3mepeHHbIe 3HaYCHHs B MIJUTUMETpax. Beibepure myHKT

Load Model.
3arpy3urte BbIOpaHHBIN (aiin

3arpyxernas B mporpammy 3D mozaens Haxxmure

KHOTKY SliCce Ha maHeIn mporpaMMbl
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BbI30B OKHa HaCTpOEK CUCTEMBIDYET BBI3BAHO

OKHO HacTpoiiku Slice

Slice! ( Slice Profile : 1, Machine : 2) u o)
Options

" Slice

|

. Onuumu nporpaMMel

Haxxmure knonky Options. Byzaer BeizBano okHo Hactpoiiku Slicing and BuildingProfile
Options

Sicing and Bulding Prafile Opeion: = It
Cstors | 2t Glode | Fr-Shcm GCode | Fae-l Gode | Ma Lt Gl | Pt L GLode | End GCode |
Shos Thckness fom) Geoernted rage Poesl Offssts
01900¢ XOfsx
Booeurs Time Per Lyer )
(5 YO
Bctiors Layers Expanse Tone o)
M0 - Wiaws Lt wnd Secumrce
Use MLt GCode netead of LIt and Sequence
LA and Sequance Time pul
. F
4. Eratie Ao Hhasny 218 Citarcs o) Bukd Dvmesien
4. Gererte GCode 28 [ -
Bpon imege Som 212 Speed pndsp 2 LA Retract Speed o)
Bt S15 Sees 50 120
Side /TR Vakue
(
oK Cacsl

Oxkno Hactpoiiku 3D neuatu

B mosie Slice Thickness (Tommuna ¢i10s1) BEICTaBbTE JKETAEMYIO TOJIIMHY CI05(PEKOMEHIyeM
ucnonb3oBath BenmuuuHb 0.1 MM, 0.05 mMm, 0.025 mm). B mone Exposure
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Time Per Layer (Bpemsi 3KCIIO3UIMK CJI051) BHICTABbTE 3HAUYCHUE B MUJUTUCEKYH/aX CO-OTBETCTBEHHO
Tabimmue 2.

B mosnie #Layers BeicTaBbTE KOJIUYECTBO CIOCB, KOTOPbIE OYAYT 3KCIIOHUPOBATHCSIOJIbIIE
OCTaJIbHBIX.

[MTocraBbTe ranouky HanpoTus myHKTa Enable Anti-Aliasing.ITocraBbTe

rajgouky HanpotuB nyHkta Generate GCode.

B pasnene Lift and Sequence caumuTte ranmouky c¢ mynkra Use Main Lift GCodeinstead of Lift
and Sequnce.

B mone Lift and Sequence Time BeictaBbre 3HaueHue 3000 mc.B noxne Z

Lift Distance BeicTaBbTE 3HAUEHUE 2,5 MM.

B menro Build Direction Beioepure Bottom_Up. B mosne

Z Lift Speed BricTaBbTe 3HaueHUE 50 M/C.

B mone Z Lift Retract Speed BeicraBbTe 3HaueHune 100 m/c.Ilepeitnute Ha

3akiaaky Start GCode (puc.14).

. OKHO HacTpoiiku ynpasistouiei nporpammsl CoTpuTe BCe, KpOMe

yKa3aHHBIX Ha PHUCYHKe CTpOoK. Haxxmure kHOTIKY Save.
B 3akmankax Pre-Slice GCode, Pre-Lift GCode, Main-Lift GCode, Post-LiftGCode corpuTe Bce
CTPOKH. COXpaHﬂﬁTe M3MEHEHHS HaKaTHEM KHOIIKK Save.

[Mepeiinure Ha 3aknaaky End GCode. (puc.15)

4 2ol M iny Pufn Dgtees -

W | P G | o e | S e | Ay e T e

— -

OKHO HacTPOMKN OKOHYAHMS YIPaBIAOLIEH TporpaMMbl COTpUTE BCE, KpOME

yKa3aHHBIX Ha pUCYHKE CTpoK. HaxkmuTe KHOIIKY Save.
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[Mepeiinure B 3akmanky Options.
3akpoiite okno Hactpoiiku Slicing and Building Profile Options naxxaruem xuom-ku OK

F N
Slice! ( Slice Profile : 1, Machine : 2) @

Options

Slice I

. 3aBeplIeHHEe HAaCTPOoiiku cucreMblHaxkmuTe

kHorky Slice.

JlosxaMTeCh 3aBEPIICHHS TPOIIECCa CO3IaHMsI CCUCHHUI.
Bpewmst moctpoenns Moaenu MokHO oueHuTh 1o 3amucu Slicing CompletedEstimated Build
Time: Y4:MM:CC (puc. 17).

MOI[CJIPIpOBaHI/IG nponecca neyatu Moacin

TeopeTnyeckne cBEICHHUS.

Craiicep - KOMIIBbIOTEpHAsI IPOrpamMMa, MOCIOMHO Mpeodpa3yromiasi BUPTYaIbHYIO TPEXMEPHYIO
Mojenb B MamMHHBIA koj (G-code), MO3BOJAIOMMN aJAUTUBHOMY aBTOMa- TH3UPOBAHHOMY
YCTPONCTBY U3rOTOBUTH JIETalb U3 CHEIMATU3UPOBAHHOTO MaTepHara.

B 3aBucuMocTH OT UCHONB3yeMOW TEXHOJOTHHM TOCIOMHOTO WM TOBEPXHOCTHOTO
(hopMHUpOBaHHS JETANH PE3yJbTaTOM pabOTHI ciaicepa MOTYT OBITh (hailyibl, comepika- Iue B cebe
JaHHble O crmocobax (opMUpOBaHUS CIOEB - BEKTOPHbIE JIMHHUH, pAcTPOBbIE IUIAIIKH, ITyTH
nepeMeleHus, HOpMallu K OBEPXHOCTHU U JIpYTHe ONpeeIsIIoINe WK YIPaBIISIOIINEe JaHHbIE.

Teopust 3amorienuil (mapkera) B ynpoIIEHHOM BHJAE IVIACUT — JIOOYIO MOBEPX- HOCTh MOXHO
3aMOCTUTh (OmHucaTh) OECKOHEYHBIM HAaOOpPOM MHOIOYTOJBHUKOB 0€3 B3a- MMHBIX HAJOKEHUH U
npocseToB. [lepedpazupys 3To yTBepkKIeHHE MOKHO CKa3aTh, YTO JIIOOYIO MOJIENb MOKHO Harevyarath,
ropesas €€ Ha CJIOU.

Craiicepbl JensATCs Ha JiBa OCHOBHBIX BHJA: YHHBEpPCAJbHBIE M CHEIHMAIM3UPOBAH- HBIE
(xopriopatuBHbIe). Kak nmpaBuiio, cnenuain3upoBaHHbIE «3aTOYEHBI» M0/ OJHY TEXHOJIOTHIO, TOPTOBYIO
MapKy WM MOJENbHYIO JIMHEHKY HPUHTEPOB. YHHUBEpCAIbHbIE MMEIOT OOJBINYI0O BapUAaTUBHOCTH B
HACTPOMKAX M PACCUMTAHbl HA IIUPOKUM CIIEKTP CO- BMECTUMBIX YCTPOUCTB.

[Toctronbky 3D medars, 3TO MPOIECC, COCTOSIINI U3 OONBIIOT0 KOJIMYECTBA HEO0- XOUMBIX JJIs
BBITIOJTHEHUSI YCJIIOBUM, TO M HACTPOEK MX N@PaMETpPOB JOBOJIBHO MHOro. M Bce oHH



pa3HOHampaBlIcHHbIC, HE TuHEHHBIe. [0ATOMY yIOOHO M TIOHATHO UX CTPYKTY- PHPOBATH 3TO OOJbINAs
3ajada, OBJAJETh KOTOPOH BechbMa HE MPOCTO. Pa3pabOTYMKU MBITAIOTCS BBICTPOUTH HHTYUTHBHO
MOHATHBIE B3aWMOCBSI3M MEXIY OCHOBHBIMH OJIOKa- MH HACTpPOEK: MPUHTEpP, MOJIENb, MaTepHal,
npodwib TedaTH, SKCTpynep(bl), IOMOJHHU- TENbHBIC OIIWH, CKPUNTBI M Makpockl. OHH TO
MPUBS3BIBAIOT OTMPABHYI0 TOYKY K Mare- pHaly, TO K HACTpOMKAM NPUHTEpa, TO K MPOIECCy
o0pabotku Mozenu (mpoduito neva- i) (Simplify, CURA), To k HacTpoiikaM 3KkcTpyaepa. Kaxmaprii
co3zaTenb claiicepa MpUMEHsET CBOIO (PHIIOCO(HUIO B 3TOM BOIIPOCE.

Tem He MeHee, CTPYKTYpHO BC€ ClIaliCepbl, MOMHMO TJIABHOTO BBIYHCIHMTEIBHOTO spa
MIPOrPaMMBbI, OTBEUYAIOIIETO 332 MATEMAaTHYECKHE PACUEThl TEOMETPUUYCCKUX (DOPM U KOHBEPTAIUIO HX B
SI3BIK MAIIMHHOTO YIIPaBIIeHHsI g-code, UMEIOT CTaHAapTHBIE 0JI0KK HacTpoeK. OOOOIIEHHO WX IIECTh.

1. Hactpoiiku nporpammel - ciaiicepa. OHU ONpPEAENAIOTCsS TBOPYECKUM MOTEH-

[IMaJIoM pa3pabOTUHKa.

Ha Ka4deCTBO IICHATH HaCTpOﬁKH IMporpaMmbl IPAKTHYCCKH HC BJIUSAIOT. OI[HaKO HHOTr1a
ITIO3BOJISIIOT ITIOJIB30BATCIIKO HE ((3a6ﬂy,I[I/ITC$I B TpéX COCHax» u HpaBI/IJH)HO BBICTAa- BUTh CIWHHIIBI
HU3MCPCHUA, CKOPOCTH COCAUHCHUS ITIOPTOB, BI/I3yaJ'II/I3aHI/II-O pCSYHBTaTOB CﬂaﬁCHHFa, 0T06pa)KeHI/IC
MOACIN U z[pyrI/Ie ITIOJIC3HBIC OITIINH.

2. Hactpoiiku npuHTEpa.

[Tox 3TUM TEPMUHOM MBI IOHUMAEM HE TOJIBKO OKEJIE30» MPUHTEPA, HO U €r0 YIPAaBIISIONUIYIO
JJIEKTPOHUKY.

CoBMecTUMOCTh MPOrpaMMHOTO oOecrieueHns. KoanuecTBo JOCTYIHBIX HACTPOEK BAPBUPYETCS
B 3aBUCHUMOCTH OT NMPO(EeCCHOHATBHOMN «IIPOJIBUHYTOCTHY KaXKI0T0 KOH- KPETHOTO claicepa.

VYrpoméHHble WM «MOJENbHBIe» (IITaTHBIE) MPOTPaMMBI TIO3BOJISAT BaM BBIOpaTh TOJBKO MOZEIb
puHTEpa. Y HUBepcalbHbIe «Pro» Bepcun moTpedyroT yka3aTh Kakoi s3eik G-code MOHWMAaeT MpOIIMBKA TUIATHI
ynpasieHusa. VHorma make MO3BOJISAT HACTPO- MTh 3HAYCHHUS CKOPOCTEH MepeMelleHusl, YCKOPEHHH, PHIBKOB
(jerk), perpaktoB (otkaroBHutu) (Hampumep CURA v4.6) 4To MO3BOJUT TaKOMY ciaiicepy 0ojiee KOPPEKTHO
pac- CUUTHIBATh BPEMS Ha BHIIIOJIHEHHUE TIEYaTH.

Mexanuka. «Pacckaxxute» criaiicepy, dyem emy Opuaércss ynpasuare. Kakas y Ba- mero mpuHTepa
MeXaHHUYEeCKasl CUCTeMa IMEepeMEeLIeHNs — AeNbTa, JeKapToBas, pyka po- 00Ta, Kakue radapuThl 30HBI IE€YaTH,
KaKH€ OTCTYIIbI OT KPaép AOMYCTUMBI,

Okcerpynepbl. CKONBKO Yy Hero B3KCTpydepoB. Kakoro amamerpa ycraHoBieHO co- 1wio. Kakas
MakCHUMajbHas TeMIIepaTypa IOAJepKUBaeTca KoHCTpyKuuerd hotend (rops- dero HakoHeuHuka). KakoBo
paccTosHue MEXAY COIUIaMHU B ABYXOKCTPYIEPHOM HCIIOJI- HEHHM.

3. Hacrpoiikn Mmarepuana. Hactpoiiku mnpoduieil (QumamMeHTa: IMaMeTp HHTH, TeMIeparypa
IJIaBJICHUA, IIJIOTHOCTD, IPOU3BOANTEIIb, IICHA U AP.

4. Hactpoiikn Monenu. VHCTpYMEHTBI YHpaBieHHS MACIITAGMPOBAHMEM M II03H- IMOHHPOBAHHEM
MoJiesin B paboueit 30He. UHCTpyMEeHTHI [UIsl «peMOHTa» U MOANU(DUKA- UK 3arpy>KEHHON MOJIeIu.

. Hacrpoiikn craiicunra (Hape3kn). IHCTpyMEHTHI ¥ HapaMeTphl OPMHPOBAHUS JETANH U3 MOJIEIH.
BcrnoMoratenbHble HHCTPYMEHTHI U yIIpaBiieHHEe 00BEKTaMu — IO~ I€P>KKHU, CTEHbI, OalllHU, IUIOTHl U CEPBUCHBIE
OTIepaIHH.

6. JononHuTEIbHbIE CEPBUCHL: MOCIE0BATEILHOCTH KOMAH)] — CKPHIIThI, MAKpPO-

Co
2.Hanucanue ynpasinsroniei mporpammsl it 3D npuHTepa 0CymecTBUM C TOMO-IIHI0
nporpammbl CreationWorkshop.

DTarbl TOATOTOBKH OYAYT BBHITJISIACTH CIAEAYIOIIMM 00pa3oMm:

1. JloGaBieHrEe TEOMETPUH JIETAIA B pabouyI0 001aCTh IPOrpaMMBI-TIPUHTEPA

- ] F ©




3D mozens B OKHE MPOrpaMMbl

2. Hacrpoiika napameTpoB nedatu

~ (@]

OKHO HACTPOWKH MMapamMeTpOB MeYaTu

3. I'enepupoBanue mporpaMmbl U OCJIOKWHAS MPOBEPKA ONEpaIil neyaTh

7 @]

MOI[GJ'H/IPOBEIHI/Ie TEXHOJIOTMYCCKOTO IMponecca

/700

Ilocnoitnas mpoBepka kauecTBa nedarulIpocMoTpers

G-kox MoxHO B 3aknagke GCode.
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Ynpasnstomas nporpamma B G-kogax

Yro0Obl IPOCMOTPETh H300paKEHHsI CIIOCB Iepelaure Ha 3akiaanky Slice Viewer(puc.23).

. Ilocnoiinas BU3YyaJIn3alus U3rOTOBJICHHUA A€TAIN

HepeKJ'IIOT-ICHI/IC MCKAY CJIOAMH MMPOU3BOAUTCA MOCPEACTBOM IMOJIOCHEI IPOKPYTKUCIIEBA OT
T'JIaBHOT'O OKHa.

®opma npeacTaBiaeHus pe3yJbTarTa: rpapuueckuil daiin, cogepraniuii yepTex 1eTanu

Kpurepun onenkn:
O1eHKa «OTJINYHOY BBICTABIISETCS CTYJIEHTY, €CIIH:

1.IIpaBHJIBHOCTB BBIITOJIHEHMS YEpPTEXkKA B COOTBETCTBUM C 3aJaHUEM 10 ITPABUJIaM ITOCTPOCHHUS
nporpammbel KOMITAC-I'PAOUK;

OHGHKa «XO0pOo1I0>» BBICTABIIACTCA CTYACHTY, CCIIN:

1.ITpaBUIIBHOCTH BBITTOJTHEHUA YE€PTEkKA B COOTBETCTBUM C 3aJJaHHEM IO TIPaBUJIaM IMOCTPOCHUS
nporpaMmmbl KOMITAC-I'PA®UK ¢ HE3HAUUTENBHBIMU MTOTPEIIHOCTSIMU;

O1eHKa «yA0BIETBOPUTEIIBHOY BBICTABIIAETCS CTYIEHTY, €CIH:

1.lonymieHbl OIMOKY MPH BBHITIOJTHEHUH YepTeka;

2. He touHoe coOmoaeHue mpasuil nocrpoenus yeprexa B nporpamme KOMITAC-I'PADUK;
OrneHka «HEyI0BIETBOPUTEIBHO» BBICTABIIAETCS CTYAEHTY, €CIIU:

1.lonymieHsl rpyOble OIIMOKU MpU BHIMOJIHEHUH YepTexa.
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