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IperoaaBaresib 00pa3oBaTebHO-POU3BOICTBEHHOTO eHTpa (kinactepa) W.I1. UBmmH
Muoronpoduibnoro komiemka GI'bOY BO «MI'TY um. I'.'U. HocoBa»

Metoauueckue yka3aHus 1O BBIMOJIHEHUIO IPAKTHUECKUX U JIaOOpaTOPHBIX paboT pazpaboTaHbl HA
OCHOBe pabouell mporpammbl mpodeccuoHambHOro Moy «lIpoekTHpoBaHUE TUAPABIMYECKUX U
MTHEBMAaTUYECKUX MIPUBOJOB U3AETUII.

ConepxaHue MpaKTUYECKUX U JIAOOPATOPHBIX PabOT OPHEHTUPOBAHO HA MOJTOTOBKY OOYYAIOIIMX- Cs K
OCBOEHMIO BHUJA JiesITeIbHOCTU [IpoeKTupoBaHHe THAPABIMYECKMX M MHEBMAaTUYECKUX IPUBOJOB M3
IporpaMMbl MOATOTOBKM  CIIELIMAIMCTOB CpPEJHEro 3BeHa Mno crneuuanbHocTH 15.02.03  TexHuueckas
SKCIUTyaTalysi TUAPAaBIMYECKUX MallliH, TUAPONPUBOAOB U THUAPONHEBMOABTOMATHKU M  OBIIAJICHUIO
npodecCHOHATbHBIMUA KOMITETCHIUSMU.
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1 BBEAEHUE

BaxxHyto 4acTh TeOpeTHYECKON W MPOPECCHOHATBHOM MPAKTHYECKOW TOJITOTOBKH OO0YYaIOIIUXCS
COCTaBJISIIOT IPAKTUUECKUE U J1a0OPATOPHBIE 3AHATHUS.

CoctaB U conepkaHHe MPAKTHUECKUX M JAO0OpAaTOPHBIX 3aHATUI HANpaBieHbl Ha pPEANTHU3aALHUI0
@denepaibHOTO  TOCYJAPCTBEHHOTO 00pa3oBaTeNbHOTO CTaHIApTa CpelHero MpoecCHOHATBLHOTO
o0OpazoBaHws.

Benymieit  aupgakTHYecKoW — LENBI0  MPAKTUYECKUX — 3aHATHH  sBigercs  (opMupoBaHHE
IpoeCCHOHATIBHBIX MPAKTUYECKUX YMEHHH (YMEHHI BBINOJHSATH OINpe/esIeHHbIE JEHCTBUSI, ONEepalty,
HEOOXOIMMBIE B TOCIEAYIOUIEM B MPO(GECCHOHATBLHON AEATEIIbHOCTH), HEOOXOIUMBIX B IMOCIEAYIOIIEH
y4eOHOIl esATeTbHOCTH.

Benymieit nuaakTHYeCKOW LENbIO  JIAOOPATOPHBIX — 3aHATHH  SIBIAETCS  AKCIEPUMEHTAIbHOE
HOJTBEPKIEHUE U IIPOBEPKA CYIIECTBEHHBIX TEOPETUUYECKUX MOJIOKEHUH (3aKOHOB, 3aBUCIMOCTEN ).

B cootBercTBUM C paboueil mporpamMmoii mpodeccuonanbHoro Monyis «lIpoexTupoBanue
TUIPABIMYECKUX U MTHEBMATUYECKUX MPUBOAOB U3IENIHI» MPELyCMOTPEHO IPOBEICHUE NPAKTUYECKUX U
1a00paTOPHBIX 3aHATUH.

B pe3ynbrate uX BBIIOIHEHUS, 00yYarOLUIUICs JOIKEH:

ymemp:

V¥ 2.1.01 mpoektupoBaTh ruapaBINYeCKUE U THEBMAaTUUYECKHE CHUCTEMbI M IIPUBOJBI IO 3aJaHHBIM
YCIIOBUSIM;

Y 2.1.02 BHINOJHATh MNPUHLIUIHUAIBHBIE THIPABIMYECKHE CXEMBl COTJIACHO TpeOoBaHUM
l'ocynapcTBEeHHBIX CTaHIAPTOB;

VY 2.1.03 onuceiBaTh pabOTy NPUBOJA U CUCTEMBI YIPABICHHUS 110 IIUKITY;

V¥ 2.1.04 cocTaBnsaTh PyHKIMOHAIBHYIO IUKIOTPAMMY;

V¥ 2.1.05 paccunTsIBaTh apamMeTphl TUAPABIMYECKUX U THEBMATHUECKUX MAIIUH;

VY 2.1.06 BbIOMpaTh TUAPOJBUTATENH, THAPOMAIIMHEI, THPOANIIAPATYPY, KOHIUIIMOHEPHI pabovero
TeJ1a ¥ BCIIOMOI'aTeNIbHbIE YCTPOHCTBA € TPEOyeMbIMU TEXHUYECKMMHU XapaKTePUCTUKAMU;

V¥ 2.1.07 npou3BOANUTH pacyeT rUAPABINUECKUX OTEPh, SHEPIETUUECKHUM U TEIUIOBOI pacyer;

V¥ 2.2.01 npoekTupoBaTh CUCTEMBI YIIPABJICHHUS;

VYV 2.2.02 nucath cxeMbl MOTOKOB paboyero Teja mo JAeMeHTaM IukKIIa paboThl MPUBO/IA;

V¥ 2.2.03 nonb3oBathes ['ocynapcTBEHHBIME CTaHAAPTaMU NP BHIOOPE CTaHJAPTHBIX W3ENNH;

Y 22.04 wucnonb3oBaThb COBPEMEHHbBIE MPUKIAAHBIE MPOrpaMMbl  JJi  BBIIOJHEHUS
NPUHLIHANNAAIBHBIX TUAPABIMYECKUX CXEM;

ConeprxkaHne NpaKTUUECKUX U JJA00paTOPHBIX 3aHSITUI OPUEHTHPOBAHO HA MOATOTOBKY 00y4YaroIIuXCsl K
OCBOCHHIO MNPO(ECCHOHATBHOIO MOAYJS MPOrpaMMbl TOJITOTOBKH  CIELMAIMCTOB CPEJHEro 3BEHA IO
CIIELIUATIBHOCTH U OBJIAJICHUIO HPOheCcCUOHATbHBIMU KOMNEMEHUUAMU:

IIK 2.1. YuacTBOBaThb B INPOEKTHUPOBAHUHM TUAPABIMYECKMX M IHEBMATHUYECKUX IPUBOJIOB IIO
3a/laHHBIM YCJIOBHUSIM U pa3padaTbiBaTh NPUHLIUITHAIBHBIE CXEMBI.

[IK 2.2. Hcnonp3oBaThb MpPUKIAAHbIE NOPOrpaMMbl HpHU O(OPMIEHHH KOHCTPYKTOPCKOH H
TE€XHOJIOTMYECKON JTOKYMEHTAIIUH.

A Takike GOpMHUPOBAHMIO 00UUX KOMNEMEHUUIL:

OK 01. Beibupats crioco0Obl peuieHus 3aad npodeccnoHabHON NeATeIbHOCTH NPUMEHUTENBHO K
pa3IMYHBIM KOHTEKCTaM.

OK 02. Vcnionp30BaTh COBPEMEHHBIE CPEICTBA MOKMCKA, aHAIN3a U MHTEpPIIpeTaluu HHOpMaIuu U
UH(POPMALIMOHHBIE TEXHOJIOTHH IS BBIMOJIHEHHS 3a/1a4 PO ECCUOHATIBLHOM 1A TeIbHOCTH.

OK 03. [1nanupoBaTh U peann30BbIBaTh COOCTBEHHOE MPOPECCHOHATBHOE U JINYHOCTHOE PAa3BUTHE,
NOPEANPUHUMATENBCKYIO  JESITeIbHOCTh B NMpo(decCHOHATBbHOW cdepe, HCIONB30BaTh 3HAHHUA TI0
(GuHAHCOBON TPAMOTHOCTH B Pa3IMYHbIX KU3HEHHBIX CUTYyalHsIX.

OK 09. ITonb3oBatbest MpodecCHOHATBPHON JOKYMEHTAIlMe Ha rocylapCTBEHHOM M MHOCTPAaHHOM
A3BIKAX.

Brimonnenne oOyvaromuMucs NpakTHUecKux H jabopatopHbix pador MJIK 02.01. OObemHbIe
TUAPABINYECKUE U THEBMAaTHUYECKHE MPUBOBL, THaAponHeBMoaBTomMaTka 1 MJIK 02.02 MoaenupoBanue
Y IIPOTOTUIIMPOBAHNE HAMPABIEHO Ha!
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- 0000mIeHue, cHUcTeMaTh3aluoo, yriayOjaeHue, 3akpeIvieHHe, pa3BUTHE U JIETaIU3aIHUIo0
MOJYYEHHBIX TEOPETHUECKUX 3HAHUH 110 KOHKPETHBIM TeMaM y4eOHOW JUCIUIUINHBL;

- (dopMUpoBaHHE YMEHMH NPUMEHATH MOJYYEHHbIC 3HAHUS Ha MPAKTHUKE, peau3aluio eIUHCTBA
WHTEJUIEKTYJIbHON U IIPAKTUYECKOH JCATENBHOCTH;

- (dopMupoBaHHE U pa3BUTHE yMEHHI: HAOIIOAaTh, CPAaBHUBATh, COMOCTABIATH, aHAIU3UPOBATD,
JienaTh BBIBOABI M OOOOIIEHHS, CaMOCTOSTEIbHO BECTH MCCIEOBAaHUS, IOJb30BATHCS PA3TUYHBIMU
IprUeMaMy U3MepeHuil, 0hOpMIISTH pe3ybTaThl B BUJIE TAOIUII, CXeM, rpa(UKOB;

- TpuoOpeTeHHe HAaBBIKOB pabOTHl C PAa3IMYHBIMH NPHOOpaMH, anmaparypod, yCTaHOBKAMHU W
JPYTUMH TEXHUYECKUMHU CPECTBAMU JJIsl IPOBEICHHUS OIBITOB;

- Ppa3BUTHE HWHTEIUIEKTyaJlbHBIX yMEHUH y OyAylmMX CHEIHMAJHCTOB: aHAIUTHYECKHUX,
MPOEKTUPOBOYHBIX, KOHCTPYKTUBHBIX U JIP.;

- BBIPa0OTKY NpHU PEIICHUWH MOCTABICHHBIX 3a7ad MPO(EeCCHOHANBHO 3HAYMMBIX Ka4eCTB, TaKHX
KaK CaMOCTOSATEIbHOCTh, OTBETCTBEHHOCTb, TOUHOCTb, TBOpYECKAsi MHUIMATHUBA.

[IpakTudyeckue M 1a0OpaTOPHbBIE 3aHATHS IMPOBOMAATCS IOCIE COOTBETCTBYIOIIEH TEMbI, KOTOpas
oOecrieunBaeT HATMYME 3HAHUH, HEOOXOAUMBIX JUIS €€ BBIMOJTHEHHUS.



2 METOJAUYECKHUE YKA3ZAHUSA

IIpakTnyeckoe 3ansaTue Ne 25
IMocTpoenue YepTeka NJIOCKOI 1€TAH € 3JIEMEHTAMH CONPSI)KEHUST

Heanb paGoThl: OCBOUTH TEXHOJIOTHIO MOCTPOCHHUS YEPTEKA JETAIH

Bbinosnus padory, Bel Oyaere ymern:

Y 22.04 wucnonp3oBaTh  COBPEMEHHBIC  NPHUKIAJHBIE MOPOrpaMMbl U1 BBIIIOJTHEHUS
MPUHIUITUATIBHBIX THAPABINYECKUX CXEM;

MarepunanbHoe obecniedeHue: epcoHanbHbIi koMmnbeotep, KOMITAC-3D

3agaHue: co3aTh YSPTEXK ACTAIH 110 00pa3Ily M HAHECTH pa3Mephl
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KpaTkue Teoperndeckue cBeleHUs:

IInaBHBI mepexox OT OJHOW JIMHMM K JPYrol B YEpUYEHHH Ha3bIBAIOT conpstkeHueM. Jlins
IOCTPOCHUS CONPSDKEHUH HEOOXOMUMBI CIEIYIOIME 3JIEMEHTHI: pajJuyc CONpPSIKEHMs, LEHTp AyTu
CONPSIKEHUS M TOYKH CONPSIKECHMUS.

Jlnist onpeiesieHus: BETUYUHBI H300paXkeHUs 31U WM KaKoi-THO0 ero 4acTH 1o YepTexXy Ha HeM
HaHOCAT pa3Mephl. OOlIee KOJIMYECTBO pPa3MEPOB Ha YepTeke JOJKHO ObITh HAUMEHBIIUM, HO
JIOCTAaTOYHBIM JUJIS1 U3TOTOBJICHUS U KOHTPOJIS U3JEIIHSL.

[IpaBuna HaHeceHHsI pa3MepoB yCTaHOBJIEHbI cTaHIapToM U B cucteMe KOMIIAC-3D wnaHocsarcs
I10JIyaBTOMaTUYECKH.

OcHoBHbIE TPeOOBAHUS K HAHECEHUIO Pa3MEPOB:

* TIEPBBIMU MIPOCTABISAIOT MEHBIIINE pa3Mepa, a 3aTeM OoJblie (pa3MepHble U BBIHOCHBIEC IMHUH HE
JIOJIKHBI TIEPeceKaThes);

" pa3MepHasi JIMHHA OTCTOMT OT KOHTypa Aertanu Ha 10 MM. PaccTosHue MexIy napajiellbHbIMU
pa3MepHBIMU JIMHUSAMHU JIOJDKHO OBITH HE MeHee 7 MM, IPH 3TOM Ha BCEM 4YEpPTEKE OHO JIOJKHO OBITh
OJIMHAKOBBIM;

- 17 0003HAYeHUs] JUaMeTpa, paauyca, CTOPOHBI KBajpara, TOJIIMHBI W3AETus (A IMIOCKUX
JieTajeil) UCIoIb3YIOT YCIOBHbIE 0003HAYECHUS;

Sty g




* €CJIN JeTaJlb UMEET HECKOJIBKO OJMHAKOBBIX AJIEMEHTOB, TO Ha YEPTEKE PEKOMEHAYETCSl HAHOCHUTh
pa3Mep JIMIIb OJHOTO U3 HUX C YKa3aHHUEM KOJMYECTBA.

IHopsinok BbINOJIHEHUS PA0OTHI:

1. Bribepute ¢popmar A3 ¢ opreHTaIHEel BEPTUKATBHOM.

2. N3o0pa3ure oceBble JTMHHUM Jajee BhIOpaTh BcemomoraTteiabHble mapajijieibHble NpsiMble
npouyepTUTh radapuThl Gurypsl (pUcyHoK al) 10 COOTBETCTBYIOIIUM pa3Mepam.

3. M3o0pa3ute 3amaHHBIE OKPY)KHOCTH: JJIsI TOYHOTO YKa3aHHMS TOUYCK HCIOJB3YHTE OOBEKTHYIO

npuBsa3Ky Ilepeceuenme, T.e. LIEIKHYTh Ha KHOIIKE |@|- YcraHoBKa 1i100a1bHBIX NMPUBSI30K U B
He
OTKpBIBIIEMCS OKHE YycTaHoBUTh mno3unuio Ilepeceuenme. Hyxno BwiOpats I'eomerpust : al

OKpyXKHOCTH @ lgpectn paguyc 40 HaxxaTe Ha Enter mocie MoABECTH K 0CeBOM BEPTUKAILHOW JIMHUU H
BECTH OKPY>KHOCTb JI0 KaCaHMs €¢ U TOPU30HTAIbHON BCroMorarenabHoi kpuBoil HaxkaTh JIKM. Jlomxken
MOJIYYUTCS PUCYHOK a2.

4. TlocTpouTh OKpY>KHOCTH, KacaTelbHbIE K 3aJaHHBIM OKPY>KHOCTSM PHCYHOK 02. [[1s1 3Toro

UCIIOJIb30BaTh KOMaHy Q. KacartesabHasi OKPYKHOCTb K JIBYM KpUBBIM paauyc — 110 pucynok 61.

VYianuTh HEHYKHBIC YaCTH OKPYKHOCTEH HCIIOJb3YsT KOMaH.Iy ‘{# PenakTupoBanme — 7UVeeus
KPHUBYIO.

5. [ocTpouts emie 0JHy OKPYKHOCTB U3 IIeHTpa ¢ paguycom = 30.

6. ITocTpouTh Iyry OKpYKHOCTH h Ha 3aJaHHOM YIaJEHHH OT BHEIIHErO KOHTYpa M MIPAMYIO S,

¥ He)
napajjiCIibHyl0 BEPTUKAJIBHOU OCH CUMMETPUN PHUCYHOK Bl. Ucnonn3oBarh KOMaHIoy FGOMETpI/IH Al

L
IKBUAUCTAHTA KPUBOH 7. Paguyc = 10 (paccrosinue).
7. TlocTpouTh COMpsDKEHHE MEXIy HpsAMOM h u ayroil OKpy»KHOCTH S Uit 3TOrO HCHOJB3YyeM

komanay Ckpyrienue N\ "paI[I/IYCOM = 8 PUCYHOK B2, JIOBECTH JINHUH U yC€Ub HE HY)KHbIE JIMHUU.

8. Beigenure OOBEKT CHUMMETPUYHO BEPTHKAIBHONM OCH, BBIOpaTh KOMaHIy P

PenaktupoBanue — == Cumerpmus, BbIOMpaeM TOUKY Ha OCU CBEPXY IIOTOM CHHU3Y MOJYy4YeTCs KakK Ha
PHCYHKe T.

9. ITocTpouTh OKPY>KHOCTH M KacaTelIbHble K HMM JUIi 9TOrO BbIOpaTb KOMaHIY 26, OTpe3ox,
KacaTeJbHBIN K IByM KPUBBIM PUCYHKH [, €.

10. VY 1anuTh HeHY)KHbIE YaCTH OKPYKHOCTH.

11. BeInonHuTh H300pakeHust pa3MepoB.

®opma npeacTaBiaeHus pe3yJbTaTa: rpadpudeckue Gpaissl, coaepaiine YepTexu aetanen

Kpurtepun onenkn:

OrneHka «OTJIMYHO)» BBICTABIISAETCS CTYACHTY, €CIIU:

1. IlpaBUJIbHOCTH BBHIMOJIHEHUS YepTeka B COOTBETCTBUM C 3aJJaHMEM IO IMpaBHJaM IMOCTPOEHUS
nporpamMmmbel KOMITAC-I'PADUK;

O1neHka «XOpOILI0» BBICTABISAETCS CTYIEHTY, €CIIN:

1. IIpaBUJIBHOCTH BBINOJIHEHUS YepTeXka B COOTBETCTBUHU C 3a/laHMEM IO MpPaBUJIaM OCTPOEHUS
nporpammbl KOMITAC-I'PA®UK ¢ He3HAUUTENBHBIMU MOTPELTHOCTSIMU;

OrneHka «yJ0BJIETBOPUTEIHHOY» BBICTABISIETCS CTYACHTY, €CIH:

1. JlonymieHs! omMOKK MpU BBIOJIHEHUH YepPTeka;

2. Herounoe cobmtoeHue npasui noctpoeHus yeprexa B nporpamme KOMITAC-I'PADUK;

OrneHka «HEyA0BIETBOPUTENBHO» BBICTABIISIETCS CTYIEHTY, €CIIH:

1. lonyueHs! rpyOble OMMOKY MPHU BBHIITOJIHEHUHU YepPTekKa.



IIpakTuyeckoe 3ansaTue Ne 26
IMocTpoenne yepreka u co3nanne 3D-monenu geraau «Bam»

He.]'l]: paﬁoTLI: OCBOUTH TCXHOJIOTUIO ITIOCTPOCHHUA YCPTCIKA ACTAIN

Boinosnus padory, Bel Oyaere ymerb:
Y 22.04 wucnonb3oBaTb COBPEMEHHBIE  IPUKIAAHBIE MPOrpaMMbl IS BBIIOJHEHUS
NPUHINIHATIBHBIX THIPABINYECKUX CXEM;

MarepuajabHoe obecniedeHue: nepcoHaibHbiil kommnbrotep, KOMITAC-3D

3aganue 1: co3gaTh yepTexk AeTalM 1Mo 00pas3ily U HAaHECTU pa3Mepbl

FEF XTI
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ITopsinok BbINOJIHEHHS PadOTHI:

Bri6epute popmat A3 ¢ opueHTanueil ambOOMHOM.

N300pa3ute oceBble IMHUY Jlaee BIOpaTh BemomorarenbHble napaJjuie/ibHble PAMbIe
[TocTponTs yepTex AeTaIn Ball.

HanecTu pazmepsl.

3ano’aHUTh OCHOBHYIO HA/IIUCh.

agrONE

dopma npeacTaBieHns pe3yJabTaTa: rpapudeckuii (aitsi, comepKamuii 4epTex JeTaIn

3aganme 2: co3marh uepTex JeTtaid 1o o0pasimy JByms cnocobamu  (C MTOMOIIBIO
reOMETPUUYECKUX MPUMUTHUBOB U C TIOMOIIIbIO MEHE)Kepa OMOINOTEK) U HAHECTH pa3Mephl
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dopma npeacTaBJieHus pe3yiabTaTa: rpadpudeckue Qailiibl, coepkaliie YepTexu aeTanen

Kpurepum ouenku:

OrneHka «OTJIIMYHO» BBICTABIISAETCS CTYAECHTY, €CIIU:

1. IlpaBuJIbHOCTH BBIMOJIHEHUS YepTeka B COOTBETCTBUU C 3aJJaHMEM IO IPaBUJIAM IOCTPOEHUS
nporpammbl KOMITAC-I'PADUK;

OrneHka «XOpOILI0» BBICTABIAETCS CTYIEHTY, €CIIN:

1. IIpaBMJIBHOCTH BBINOJIHEHUS YepTeX a B COOTBETCTBUHU C 3a/laHMEM IO MpPaBUJIAM OCTPOEHUS
nporpammbl KOMITAC-I'PA®UK ¢ He3HAUNTENBHBIMU MOTPEITHOCTIMU;

OrneHka «yJ0OBJIETBOPUTEIBHO» BBICTABIISIETCS CTYACHTY, €CIH:

1. lonymieHs! oMOKK IpHU BBIITOJHEHUH YepPTEkKa;

2. Herounoe cobmtoeHue npasui noctpoenus yeprexa B nporpamme KOMITAC-I'PADUK;

O1neHka «HEeyAO0BIETBOPUTENBHO» BBICTABIISIETCS CTYIEHTY, €CIIH:

1. lonyieHs! rpyObie OIMOKY P BBITOJIHEHUHU YEPTEkKa.

IIpakTnyeckoe 3ansiTue Ne 27
IMocTpoenue yepre:ka u co3nanue 3 D- moaenu aeranm «3yduaroe KoJieco»

Leab padoThl: OCBOUTH TEXHOJIOTHUIO TOCTPOCHUS YePTEKa JETaI C HCIOIh30BAaHUEM MEHEIKepa
OubIMoTEK

Beinosinus padory, Bel Oyaere ymers:
Y 22.04 wucnonb3oBaTh COBPEMEHHBbIE MPUKIAJAHBIE MPOTpaMMbl  JJi  BBINOJIHEHUS
MPUHIIUTTAATBHBIX THAPABINYECKUX CXEM;

MarepuaabHoe o0ecniedenue: nepcoHanbHblil komneotep, KOMITAC-3D

3apanue: co3aaTh YEPTEXK JCTAITN MO 00pa3ily C UCTIOIb30BaHUEM MEHEHKepa OMOIMOTEK U
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®opma npeacTaBiaeHus pe3yJbTaTa: rpapuueckuii daiin, cogepraiiuii yepTex reTanu

Kpurtepun onenkn:

O1neHka «OTJIIMYHO» BBICTABIISETCS CTYACHTY, €CIIU:

1. IlpaBUIbHOCTH BBHIMOJIHEHUS YepTeka B COOTBETCTBMM C 3aJJaHMEM IO IMpaBHUJaM IMOCTPOEHUS
nporpamMmmel KOMITAC-I'PADUK;

OneHka «XOpOILI0» BBICTABIAETCS CTYIEHTY, €CIIN:

1. IIpaBHJIBHOCTH BBINOJIHEHUS Ye€pTeX a B COOTBETCTBUHU C 3a/laHMEM IO MpPaBUJIaM MOCTPOEHUs
nporpammbl KOMITAC-I'PA®UK ¢ He3HAUNTENBHBIMU MOTPEITHOCTIMU;

OrneHka «yJ0BJIETBOPUTEIBHO» BBICTABIISIETCS CTYACHTY, €CIH:

1. lonymieHs! oMOKK IpHU BBITOJHEHUH YePTEkKa;

2. Herounoe cobmtoeHue npasui noctpoeHus uyeprexa B nporpamme KOMITAC-I'PADUK;

OrneHka «HEeyA0BIETBOPUTENBHO» BBICTABIISIETCS CTYIEHTY, €CIIH:

1. lonyuieHs! rpyOble OMMOKY P BBHIITOJIHEHUHU YepPTekKa.

IIpakTuueckoe 3ansaTue Ne 28
Hcnoab3oBanue MeHeaKepa 0UOJIMOTEK

I_Ie.m): BBITIOJIHATD YCPTCIKU C UCITIOJIB30BAHUEM MCHEPKEPA OUOINOTEK.

Beinosinus padory, Bel Oynere ymers:
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YV 22,04 wucnonp3oBaTh COBPEMEHHBIE  MPHUKIAJAHBIE  MPOTPAaMMbl ISl BBINOJHEHUS
MPUHIUITHAIBHBIX TUAPABINYCCKUX CXCM;

MarepunanbHoe obecniedeHue: nepcoHanbHbli koMmnbeotep, KOMITAC-3D
3aganue: co3/1aTh CICIU(PUKAIUIO K TPAKTHIECKON paboTe

IMopsinoKk BHINOJIHEHHUS PAdOTHI:
1 Coznate cnenudukanuto.
2 3amnoJHUTH MITaMM crienu ()UK,

Xox padoTsi:

Pa6ota co Bcemu 6ubmmorekamu KOMITAC-3D mpou3BoauTCs ¢ MOMOIIBIO CIIEIHMATIBHON YTHUITUTHI
— Menemkepa OMOIHOTEK.

Jns BKIIOUEHHMS M OTKIIOYEHHUS HaHenn MeHemkepa OuOmmoTek cirykut komanna CepBuc —
Menemxep OubmmoTexk wim kHorka Menemkep 6nbarorex Ha CTaHIapTHOW MaHEIH.

OxHO MeHnemkepa OMOIMOTEK CONEPKUT HECKOJIBKO BKIJIJOK. Ha mepBoii Bkianke — bubnuorexu
KOMITAC-3D orobpaxaercsi cTpykTypa MeHemkepa OuOIMOTeK: CIIMCKU Pa3esioB U OMOIHOTEK

ObnacTtb NPoCcMoTpa 0OBnacTe NPOCMOTPa BUBANOTEK,
paznenos Menenxepa HaxoAdWMXCA B BbASNEHHOM pazgene
1

B cubansord KOMAC
5] ADanoCHHeCKan MEOHLLINTHHOITE

m

Npeneps: SubansTer
MNpzsine
Pac4=T # nocTposrke

LIELICISEILT
SGILY

|2 e nomreis oCosna-erng Meesno- n Fuacoczen

PELEERERULE

ANSKTPOCIKE 1 ZNEKTEOTE UKD

" (5 eBrvorea Keniac | F Binmorea xperevia [ Gy KOONAC-SHART 50 | Hgs BuineoTecs paareTopos | S Koncr ok 4| p

Pucynox OxHoO
Menemxepa

Ecnu B pa3acie UMEIOTCA MOAKIIFOUCHHBIC 6I/I6J'H/IOTeKI/I, TO €T0 IMUKTOrpamMma 0To6pa>KaeTc;1 CCPBIM LIBETOM,
€CJIM HET — I‘OJ'IY6I:IM.

% ¥ npuknagsas oubnuoteka,
£ v OubnuoTeka chparmexTos,
ar% A
v OubnuoTeka mogenen.

Pucynok.102 ITukTorpaMMel OMOIHOTEK

Ha ocranpubix Briaakax Menedicepa oTOOpaXkaeTcsi COAECPKUMOE IMOJKIIOYCHHBIX Ha JAHHBIN
MOMEHT OMOIMOTEK (PparMEeHTOB, MOJIETIEH U TIPUKIATHBIX OMOIHOTEK, PAOOTAIONMINX B PEKUME ITaHEITH.

[ToaxaroueHHbIe OMOIMOTEKN OTMEUEHBI KPACHON «TaJIOUKOM».

Hnst pabotel ¢ Meneodscepom u ¢ OUOIMOTEKAMU TIpeTHA3HAYEHBI KOMaHIbl KOHTEKCTHBIX MEHIO
BKJIAJIOK.

[Tpu pa6ore B KOMITAC-3D BBI MOXETE COXpaHATh CO3[JaHHbIE N300paXKEHHs TUIOBBIX JeTallel BO
¢parmeHTax, a 3aTeM BCTaBIATh MX B HOBble uepTexu. Ecim BO Bpemst pabOThl 4acTO BO3HHUKAET
HEOOXOJIMMOCTh BCTaBJISATh B UEPTEXKU OJHU U T€ )K€ (PparMeHTbl, yJOOHO MOIb30BaThCsl OUOIMOTEKaMU
(bparmMeHTOB.
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B 6ubnuorekax MOKHO yHOPSJOUYEHHO XPaHUTh Pa3InYHbIE TUIIOBBIE (PPAarMEeHThI C TPOU3BOJILHBIMU
KOMMEHTapusMu K HUM. Mcrionp3oBanne OnOIMoTeK (PparMeHTOB YIIPOIAET MOMCK U BCTABKY B JOKYMEHT
TOTOBBIX H300paKEHUH.

B cranmaptHeii  kommiekt moctaBkun KOMITAC-3D  BKITIOYEHBI HEKOTOPBIE OHOIMOTEKU
dbparMeHTOB (Hampumep, OMOIMOTEKAa TEXHOJIOTHMUECKHX o0o3HaueHuit). st paboTel ¢ OMOIHOTEKaMu
¢dbparMeHTOB, HE BXOJSIIMMH B CTAaHIAPTHBIM KOMIUIEKT IOCTaBKH CHCTEMBI, TpeOyeTcs OTIEIbHO
orlayrBaeMast TUIEH3US.

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

Kpurtepun ouenku:

OrneHka «OTJIIMYHOY BBICTABIISETCS CTYACHTY, €CIIU:

1. IIpaBWIBHOCTH BBINOJIHEHUS YEPTEXka B COOTBETCTBUU C 3a/laHUEM IO MpPaBUJIaAM IOCTPOEHUS
nporpammbl KOMITAC-I'PADUK;

OrneHka «XOpOI110» BBICTABIISETCS CTYIEHTY, €CIIU:

1. [IpaBUJIBHOCTH BBINOJIHEHUS YepTeXka B COOTBETCTBUHU C 3a/laHMEM IO MpaBUIaM MOCTPOCHUS
nporpammbl KOMITAC-I'PA®UK ¢ He3HAUNTENBHBIMU MTOTPEITHOCTIMU;

OueHKa «yJOBJIETBOPUTEIBHOY» BBICTABIISAETCS CTYACHTY, €CIIU:

1. lonyiieHs! omIMOKY pY BBIIOJHEHUH YEPTEXKa;

2. Herounoe cobmtoenue npaBui noctpoeHus ueprexa B nporpamme KOMITAC-I'PADUK;

OneHka «HeyA0BIETBOPUTENBHO» BBICTABIISIETCS CTYIEHTY, €CIIH:

1. lonyuieHs! rpyObie OMMOKY P BBIOJIHEHUHU YepTekKa.

IIpakTnueckoe 3ansaTue Ne 29
IIpoexTupoBanue cnenupuKanuin
LeJsib: HAYYUTHCS BBIOIHATH CIENU(UKAIIH K COOpOYHBIM YepTexam Kommnac-rpadux.
Beinonnus padory, Bel Oyaere ymers:
Y 22.04 wucnonb3oBaTb  COBPEMEHHBIE  INPUKIAAHBIE TMPOrpaMMbl I BBIOJHEHUS
NPUHLININAATIBHBIX TUAPABINUYECKUX CXEM;
MarepunanbHoe obecniedeHue: nepcoHanbHbIi koMmnbeiotep, KOMITAC-3D
3ananme: co3naTh cnenudUKanuio
ITopsinok BbINOJIHEHUS PadOTHI:
1 Coznars cneunpukanuio.

2 3amoJHUTH MTaMM crienu()UKaIIH.

Xon paboTsi:
1 Cozparb cnenuduKanurio.
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2 3anoaHUTE MITaMM CHCI.[I/I(bI/IKaHI/II/I MNEPCKIOYMUB C HOPMAJIBHOI'O pPEXXHUMa Ha PCKHUM
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Hanl Aem| AT doxum flogn | dome

Paozpad | Padmickas B0) Advm | Avem | Aucmob
foah [ | 7

: LUMUHOD+MPLOA [ 179 ttocota
HKOHTE

Ymb MK

®opma nmpeacTaBiieHHs pe3yJibTaTa:
Otuer o mpojenanHoi padbore

Kpurepun onenku:
OneHka «OTIIMYHO» BBICTABIISETCS CTYACHTY, €CIIU:
1. [IpaBWJIBHOCTH BBINOJIHEHUS YEpTEXka B COOTBETCTBUHU C 3a/laHUEM IO MpaBUaM IOCTPOEHUS
nporpaMmmbel KOMITAC-I'PADUK;
OrneHka «XOpOIlI0» BBICTABISETCS CTYJIEHTY, €CIIU:
1. IlpaBUIBHOCTD BBHIMOJIHEHUS YepTeka B COOTBETCTBMM C 3aJlaHMEM IO MpaBHJIaM IOCTPOECHHUs
nporpammbl KOMITAC-I'PA®UK ¢ He3HAUNTENBHBIMU MTOTPEITHOCTSIMU;
OneHka «yJOBJIETBOPUTEIBHO» BBICTABIISETCS CTYACHTY, €CIH:
1. lonyieHs! omIMOKY PY BHITOJHEHUH YEpTEXka;
2. HerouHoe coOumoieHne MMpaBuil ocTpoenus yeprexa B nporpamme KOMITAC-TPADUK;
OrneHka «HeyA0BIETBOPUTENHHO» BBICTABIISIETCS CTYIEHTY, €CIIH:
1. TonymieHs! rpyOble OIIMOKY NP BHIIOJHEHUN YepTexka.

IIpakTnueckoe 3ansaTue Ne 30

HMnopr rpapuyecKux 10KyMEHTOB

He.m:: HAY4YUTBHCA CO3aBATh UMIIOPT rpa(bnqecm/lx JOKYMCHTOB.

Beinosnus padory, Bel Oyaere ymern:

v

2.2.04

HCIIOJIB30BaTh

COBpPEMEHHBIE

NPUKIAAHBIE  MPOrpaMMbl  JUIS

MMPUHIUITHAIBHBIX TUAPABINYCCKUX CXEM;

MarepunanbHoe odecniedeHue: nepcoHanbHbli koMmneotep, KOMITAC-3D

3a;[a}me: BBITIOJIHUTH UMIIOPT TOKYMCHTOB
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IHopsinok BbINOJTHEHUS PA0OTHI:
1 Cozparb cnenudpuKanurio.

Xox padoTsi:

Jlnis 9yTeHHs JTOKyMEHTa JIF000ro U3 MepeYrcClIeHHBIX (opMaToB (3a MCKIroueHueMm ¢aitmos *.stl u
* Wrl— ux uMnopt He moANeP)KUBACTCS ), BHIIOJIHUTE CIICAYIOIIUE ICHCTBHUS:

1. BseoBure komanay daiisn — OTKPBITH.

2. B cnucke Tun ¢aiina nosBuBIIerocs Auagora BbIOepUTe HYKHBIH (popMaT U yKaKuTe UMs
daiina.

3. Haxwute kHONKY OTKpBITH. B O0IBIIMHCTBE CiIydaeB MOCIIE 3TOr0 HA SKPAaHE MOSBIAETCS
JTUAJIOT, B KOTOPOM MO>KHO HAaCTPOUTH HEKOTOPBIE MapaMeTpbl UMIIOPTA.

4. Hactpoiite ummnopt, Haxmute kHonKy OK nuanora. Beibpannslii tokymeHT Oyaer
umnoptupoad B KOMITAC-3D u 3arpyskeH i peJlaKTHPOBaHUS.

dopma npeacTaBieHus pe3yJbTara:
@aids1, coaepKallnii TOKYMEHT

Kputepun ouenku:

OLeHKa «OTIIMYHO» BBICTABIISIETCS CTYJECHTY, €CIIU:

1. [IpaBWJIBHOCTH BBINOJIHEHUS YEpTEXka B COOTBETCTBUHU C 3a/laHUEM IO MpaBUIaM IOCTPOCHUS
nporpammbel KOMITAC-I'PAOUK;

OrneHka «XOpOIl10» BBICTABISETCS CTYIEHTY, €CIIU:

1. [IpaBUIBHOCTH BBINOJIHEHUS YepTeXka B COOTBETCTBUHU C 3a/laHMEM IO MpaBUIaM OCTPOCHUS
nporpammbl KOMITAC-I'PA®UK ¢ He3HAUNTENBHBIMU MTOTPEUTHOCTSIMU;

OueHKa «yJOBJIETBOPUTEIBHO» BBICTABIIAECTCS CTYACHTY, €CIIU:

1. lonyiieHs! omIMOKY PY BBIIOJHEHUH YEPTEXKa;

2. Herounoe cobmtoeHue npasui noctpoeHus ueprexa B nporpamme KOMITAC-I'PADUK;

OneHka «Hey0BIETBOPUTEIBHO» BBICTABIISIETCS CTYIEHTY, €CIIH:

1. lonyuieHs! rpyOble OMMOKY P BBIOJIHEHUHU YepPTekKa.

IIpakTnueckoe 3ansaTue Ne 31
Cosnanme 3D -moaesin cOOPOYHOro YepTeKa CBAPHOIO COeIMHEHUS

IIEJ'IB: HAY4YUTBCA CO34aBaTh ACTAJIU K C6OpOIIHLIM YCPTEIKaM B KOMHaC-Fpa(i)I/IK.

Beinosnus patdory, Bel Oyaere ymern:
Y 22.04 wucnonb3oBaTb COBPEMEHHbIE  MPUKIAAHBIE MPOrpaMMbl Ui BBIIOJHEHUS
NPUHIUIHAIBHBIX THIPABIMYECKUX CXEM;

MarepunanbHoe odecniedeHue: nepcoHanbHbli koMmneotep, KOMITAC-3D
3aganme: co3aTh JETAIH 110 COOPOUYHBIM YepTeKaM

Xox paboTsr:

Coopka B cucreMe KOMITAC-3D — 310 TpexMepHas MOJeNb, OOBEAMHSIONIAs MOJCIH JeTalleH,
BXOJAMINX B y3el. KoHCTpykTop coOupaer y3en, A00aBiisis B HErO HOBBIE KOMIIOHEHTBHI WM yAamss
CyIecTByOIKe. B kadecTBe mpuMepa pacCMOTPHUM TIOCTPOSHUE COOPKH, COCTOSIICH W3 JIBYX JeTallei:
Bana u Taiiku, TpexmepHble MOJENH KOTOPBIX OBUIM CO3/IaHBI 3apaHee U COXPAHEHBI B MaMATH
KOMITBIOTEpA.
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Jliis Toro utoObl HayaTh PaboTy, HY’)KHO HaXkaTh KHOIIKY «HoBast cOopka» Ha maHenu

yrpasieHust HoBbI JTOKYMEHT
N KOMITAG-3D V7 Plus
| Oain Bug Cepeuc Chpaska BvbnuoTet
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Hoewe aoxgaene | Watnore |
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Yeprex PparveHr  Texcroesw  Cneuvwdisa Herane
QOKYMEHT

Pucynox Knomka HoBasi coopka

Ha skpaHe oTKpoeTcsi OKHO HOBOIO JOKyMeHTa — cOopku. B okHe cOopku Haxoautcs JlepeBo
IIOCTPOEHUS C CUCTEMOM KOOPAMHAT U IJIOCKOCTSIMH ITpoeKui. Ha MHCTpyMEHTanbHOM MaHEeIu MOSABITCS
KHOIIKH, YIIPAaBJISIONIHNE MPOoIieccoM cOopku (puc.147).
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Pucynokx OKHO mocTpoeHus: COOpKH
®opma npeacTaBiaeHus pe3yJbTaTa: rpapuueckuii daiin, cogepramuii 4epTex.

Kpurepun onenkn:
O1neHKa «OTIIMYHO» BBICTABIISIETCS CTY/IEHTY, €CIIH:
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1. [IpaBUJIBHOCTH BBINOJIHEHUS YepTeka B COOTBETCTBUHU C 3a/laHMEM IO MpaBUaM MOCTPOEHUs
nporpamMmmbel KOMITAC-T'PADUK;

OreHKa «XOpOILI0» BBICTABISETCS CTYJICHTY, €CIIU:

1. IIpaBWJIBHOCTH BBINOJIHEHUS YEpTEXa B COOTBETCTBUHU C 3a/laHUEM IO MpPaBUIAM IOCTPOEHUS
nporpaMmmbl KOMITAC-I'PA®UK ¢ He3HAUUTENBHBIMU MTOTPEIIHOCTSIMU;

OrneHka «yJJ0BJIETBOPUTEIBHO» BBICTABIISIETCS CTYACHTY, €CIIH:

1. lonyiieHs! OMIMOKY NPU BBIOJTHEHUH YEPTEXka;

2. Herounoe coOumoieHue MpaBuil ocTpoenus yeprexa B mporpamme KOMITAC-TPADUK;

OrneHka «HEeyAOBIECTBOPUTEIHHOY» BHICTABIISIETCS CTYIEHTY, €CIIH:

1. JomymieHs! rpyObie OIMIMOKY MPY BHIOJTHEHUN YePTEXKa.

IMpakTnyeckoe 3ansiTue Ne 32

Co3nanue 3D -monenn coopounoro yepre:xka «boaToBoe coequHeHUE»
Lesb: HayuyuThCs BHIMONMHATE 3D Moaenu k coopodynbM yepTteskam Kommnac-rpaguk.
Bbinosinus padory, Bel 6ynere ymern:
Y 22,04 wucnonp3oBaTh COBPEMEHHbIE  MPHUKIAJHBIE  MPOrpaMMbl ISl BBINOJHEHUS

IPUHLUIINAATIBHBIX TUAPABINUYECKUX CXEM;

MartepuanbHoe o0ecniedenne: nepcoHaibubiil komneotep, KOMITIAC-3D
3aganue: co3narp aeranu B 3D
ITopsinok BbINOJIHEHHS PadOTHI:
1 Cosnate cnenudukanuto.

2 3amnoJHUTH MITaMM crienu (UK.

Xon paboTsi:
1 Beibepute OTBeperus = OTBeperus uuauHapudeckue = Orpepcrust pe3booBbie = Pe3ndoBoe
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s OrsencTin pesubosce

& Mmeano noe pea-fom TOCT $751-73 rayoe

© =100 nox prar-Sont TOCT 4751-73 omonoe

B Orveccrie ¢ oormono pexsfich ASVE 81,1 royane

© Orsepcrie ¢ posnead pesSoi ARVE 81,1 oeceoe
B PENAcE0e oo eone STREICTIE FEOCTOR FAYN0e

B FERA0R08 9MIEDSIONE OTROICTIG NDOCTOR OXBOINcE

e 4

W Fesoionos umn.-p-»mu arsepcTIe £ D00 pe—
© FeoSos0s LIMARApVNEO0Ee OTEEDCTINE C LISKDSHON Y.
§ Fesnforos HeEpiiecsoe OTSEDCTIN © LEKDmSON ON.
W Pesnfiosoe LUB-EMecos OTHEDCTIN & LITWHOIVMEDK, .,
O Pesofonne Lav-apymieccoe OTHEDCTIE © LISSHHLIVWECK, .,
5 Puafon0s s aatpi-os OYREDCTIE S0 CF piesa 1ok

B FRnAC008 Y E0UHICA0E STROOCTING CO CT T

I AREIE STREPCTIE € SAHOR FIykDE |

L Pmfaman neanfes 101.1: 100021

Hama .. 3na.,. | itsofomwae. S0TEN
| o O1espcy |

3ajaiiTe MONI0KEHNE OTBEPCTHS B OCHOBAHHH.

4. Ecou OTBCPCTHUEC 3aXO0AUT 3a TOJIMIMHY OCHOBaHUA, TOJIIIHUHY OCHOBAaHUS HeO6XOI[I/IMO YBCIUYNUTH
(LITO6BI, MNPUMEPHO, PAaCCTOAHUC OT I'PAHULBI OTBECPCTHUA 1O HIDKHEH T'paHHULlbI OCHOBAHUA OBLIIO HE MEHEE

1d), ucmon3yst 1151 3TOr0 KOMaHIy penaktupoBanus Jledpopmanus caBurom 2, .
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Kpurtepun onenkn:

OrneHka «OTJIMYHOY BBICTABIISETCS CTYACHTY, €CIIU:

1. IIpaBUJIBHOCTH BBINOJIHEHUS! YEPTEKa B COOTBETCTBUU C 3aJaHUEM IO IMpaBUJIaM IMOCTPOCHUS
nporpammbl KOMITAC-I'PA®UK;

OLieHKa «XOPOII0» BBICTABJISIETCS CTY/ICHTY, €CIIH:

1. [IpaBUJIBHOCTH BBINOJIHEHUS YepTeXka B COOTBETCTBUHU C 3a/laHMEM IO MpaBUIaM MOCTPOCHUS
nporpammbl KOMITAC-I'PA®UK ¢ He3HAUNTENBHBIMU MOTPELTHOCTSIMU;

OrneHka «yJ0BJIETBOPUTEIHHOY» BBICTABIISIETCS CTYACHTY, €CIH:

1. Jlony1ieHb! OMIMOKY TIPU BHITIOJTHEHUH YEPTEXkKa;

2. Herounoe coOroaeHue npaBmi nmocrpoenus yeprexa B mporpamme KOMITAC-I'PADUK;

OlLieHKa «HEYOBJIETBOPUTEIBHOY» BBICTABIISICTCSA CTYACHTY, €CIIH:

1. JlomymieHsl rpyObie OITMOKY TP BHIMOJTHEHUN YEPTEkKa.

IIpakTyeckoe 3ansaTue Ne 33
Coznanue 3D -Moaes i cOOPOYHOIO YepTeka 0 MHAMBUAYAJIbHOMY 3aaHHUI0

Heab: HayuyuThCs BRIMOMHATH 3D Moaenu k cOopouHsiM yepTerkam Kommnac-rpaduk.

Beinmosinue padorty, Bel Oynere ymers:
Y 22.04 wucnonb3oBaTb COBPEMEHHBIE  INPUKIAAHBIE MPOrpaMMbl Ui BBIIOJHEHUS
NPUHIUIHAIBHBIX THIPABINYECKUX CXEM;

MarepuaabHoe o0ecniedenue: nepcoHanbHblil komneotep, KOMITIAC-3D
3amanme: co3aath getaiau B 3D

IMopsinok BHINOJIHEHHST PAOOTHI:
1 Coznate cnenudukaiuio.
2 3anoHUTH MITaMM crienuUKaIIH.

Xon padoTsr:

Coopka B cucreMe KOMITAC-3D — 310 TpexmepHas MOJeNb, OOBEAMHSIONAs MOJCIN JeTalleH,
BXOJAIIMX B y3en. KoHCTpykTop coOupaer y3en, A00aBiss B HErO HOBBbIE KOMIIOHEHTBHI WM yAamss
cyliecTBymomue. B kauecTBe mpumepa pacCMOTPUM IMOCTPOEHHE COOPKH, COCTOAIICH W3 IBYX JETaJICH:
Bana u Taiiku, TpexmepHble MOJENH KOTOPBIX OBUIM CO3/IaHBI 3apaHee U COXPAHEHblI B MaMATH

KOMIThIOTEPA.
[J20

%

1l I———
R,

&0
ad

UepTrex 1 MOJieNb Bajia
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- Cam.

Pucynok Ueprex u mojaenb raiku

s Toro 4toObl HauaTh pabOTy, HY)KHO HaXkaTh KHONKY «HoBas cOopka» Ha maHenu ympaBlieHUS

HoBElIiT JOKYMEHT
(K KOMITAC-3D V7 Plus

i Hoebt foKyMeHT E3 L
LR
2 ¢ &= O B

Yeprex Pparresqr  Texcroesm  Cnewwduna
QOKYMEHT

Herane

Pucynox Knonka HoBas cOopka

Ha skpaHe OTKpoeTcs OKHO HOBOTO JOKyMeHTa — cOopku. B okHe cOopku Haxomutcs [lepeBo
MOCTPOCHHS C CUCTEMOM KOOPJIMHAT M IJIOCKOCTSMU MPOEKIUii. Ha HHCTpyMEHTaIbHOW MaHeNn MOSIBIITCS

KHOIIKH, YIPaBJISIOIINE IIPOLEccoM cOopku (puc.147).
U KOMIIAC-3D V7 Plus - [C6opxa BE3 HMEHH 1 (e

‘B oain Peamop Bin Onepaums Coewdwaun ¢
D & Ll se BN,

P )

i Fllgl Flhel2 2 st
=51 [lepeso nocTpoeHUA 2 x|

i B Csopxa

'0 W Nnockacrs XY
;2 M Nnockocrs 2%

- A 1 Naockocrs 2Y
,\r }- Hauano xoopaumHar
R @ oy conpaxend
.

&2

Pucynox OxHO moCTpoeHUst COOpKHU
dopma npeacTaBieHns pe3yJbTaTa: rpadudeckuii (aits, comepKammii 4epTex.

Kpurtepun ouenku:

OrneHka «OTJIIMYHO» BBICTABIISETCS CTYACHTY, €CIIU:

1. IlpaBuIBHOCTD BBINOJIHEHUS YepTEXka B COOTBETCTBHM C 3aJaHMEM IO IMPABMJIAM ITOCTPOEHUS
nporpamMmmbel KOMITAC-I'PADUK;

OreHKa «XOpOIIO» BBICTABIAETCS CTYAECHTY, €CIIN:
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1. [IpaBUJIBHOCTH BBINOJIHEHUS YepTeXka B COOTBETCTBUHU C 3a/laHMEM IO MpaBUIaM MOCTPOEHUS
nporpamMmmbl KOMITAC-TPA®UK ¢ He3HAUNTENBHBIMY NTOTPELIHOCTIMU;

OreHka «yJOBIETBOPUTEIHHOY» BBICTABISETCS CTYACHTY, €CIH:

1. Jlony1ieHb! OMMOKY TIPU BBITIOJTHEHUH YEPTEXkKa;

2. Herounoe coOrogaeHue npaBui nmocrpoenus yeprexa B mporpamme KOMITAC-I'PADUK;

OrneHka «HeyA0BIETBOPUTENBHO» BBICTABIISIETCS CTYIEHTY, €CIIH:

1. JlomymieHsl rpyObie OITMOKY TP BHIMOJTHEHUN YEPTEkKa.

IIpakTyeckoe 3ansaTue Ne 34
Co3nanue cOOpPOYHBIX MOIeJIeil U UX AaHUMAIUS

Leab: HAyYUTHCS BBHINOIHITH aHUMAIUU K cOOpouHbIM uepTexxam Kommac-rpaduxk.

Boinosinus padory, Bel Oyaere ymerb:
Y 22.04 wucnonb3oBaTb  COBPEMEHHBIE  INPUKIAAHBIE MPOrpaMMbl I BBIIOJHEHUS
NPUHIUIHAIBHBIX THIPABINYECKUX CXEM;

MarepuaabHoe o0ecniedenue: nepcoHanbHblil komneoTep, KOMIIAC-3D
3apanme: co3gaTh aHUMaLUU

Xoxa padoTbI:

Mexanuka: Anumayus (nanee — bubauomexa) npeaHa3HAuYCHA YIS CIICTYFOIINX [SIICH:

- VMUTUPOBaHME JBWXKCHMHM pPAa3JIMYHbIX MAaIIUH, YCTPOICTB, MEXaHU3MOB U IPUOOPOB,
cmonenupoBaHHbIX B cucreMe KOMITAC-3D,

- MMUTHPOBAHUE MPOLIECCOB COOPKU-PA30OPKHU U3EIHA,

- TIPOBEPKa BO3MOXKHBIX KOJUTH3HH (COyIapeHuil) KOMIIOHEHTOB B IPOIIECCE IBUKCHUS IETaNCH,

- CO3JJaHH€ BHUJICOPOJIMKOB, JIEMOHCTPUPYIOLINX pabOTy elle He CYLIECTBYIOLUIMX YCTPOMUCTB, I
IpEe3eHTALMN WK JUIsl MHTEPaKTUBHBIX TeXHUYEeCKUX pykoBoacTB (UDTP),

- CO3JJaHHME JBYXMEpHbIX KHMHOTpaMM (TOCJI€OBAaTEeNbHBIX KaJpoB) s  MOAPOOHOIO
WCCIICIOBaHMS JIBIKEHUSI MEXaHU3MOB

bubnuomexa padotaer B cpenne KOMITAC-3D Bepcuii ot 10.0 u BbiIE.

Bubnuomexy MOXHO NPUMEHSATh KaK B MPOIECCE MPOSKTUPOBAHMS M3JEIUH, TaK U B PEKIAMHBIX
nensix. B mporecce MPOEKTUPOBaHHMS MOXKHO OLIGHUTh B3aUMHOE JIBUKEHHUEPA3JIUYHBIX 3BEHBEB
MEXaHM3MOB, a TaK)Ke IPOKOHTPOJMPOBATh TPACKTOPUU /ISl BBISABICHUS KOJUIM3HHA, BBI3BAHHBIX
HE/I0CTaTKaMU MPOEKTUPOBAHMUSL.

«AHUMHUPOBaHHME» W3JEIIMH TOMOTAaeT COTPYJHUKAM PEMOHTHO-IKCIUTYyaTallHOHHBIX OT/EJIOB
OpeanpusTHd  OBICTPO pa300paThCsi B YCTPOMCTBE U3JENUS M HAyYUThCS MOPAIKY COOpKH-
pazbopku. Y cTaHOBKa, MOAKIIOYEHUE U 3aITyCK OMOINOTEKH

bubnuorexka ycranaBmuBaercs wu3 auctpudyruBa KOMIIAC-3D u mnpeacraBiser co0oif
cranmapTaoe npuioxkenue cucreMbl KOMITAC-3D (npuximamayro 0ubmmoTeky). UToOb! ee

MOJIKIIIOYUTh, HEOOXOAMMO BOCHONB30BaThes Menedacepom oOubruomex KOMITAC-3D (cwm.
PykoBoncTtBo monb3oBatens). B okHe Menemkepa OMOIHOTEK BBHIOEpPHUTE paszien M MOAKIIOYUTE B HEM
¢aiin  npuknagHoi  OmOmmorekm  Animat.rtw. OH 1m0 yMONYaHMIO HAXOJHUTCS B  IamKe
C:\ProgramFiles\Ascon\KOMPAS- 3D\Libs\Animation3D.Hauaso pa6oTs!.

3anyck M HACTPOMKH.

Hns pabotel ¢ bubnuomexou HeoOXomumo OTKPHITH AokyMeHT KOMITIAC-3D — tpexmepHyro
mojens coopku (*.a3d). bubnuomexa He paboTaeT ¢ APyrMMHU JTOKyMEHTaMH CHCTEMBI. [lociie OTKpBITHS
JIOKYMEHTa HY»HO 3ayCTUTh buOImoTeKxy:
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Hactpoiiku mapaMeTpoB BOCIIpOU3BEACHHUS

— Kaapsl B cexyHnny.

Hactpoiika 4acToThl BOCTIPOM3BENCHHS (KaJpPOB/CEK) NMPH WMHUTALWU JBUKECHUS MexaHu3ma. [lo
YMOJTYAaHHUIO YCTAaHOBJEHA YacToTa BocmpousBeneHus 24 k/c. MOXHO YCTaHOBUTH BEIHUMHY U3
npenonpeneneHroro crnmcka (1,5,10,15,24,30;60;90;120;180).

— Ilay3a nmocue mara.

[Tay3a Mexay mocneAoBaTeIbHBIMUA JBMKEHUSAMH (IIaraMH) pa3inuHbIX yacted wuzgenus. [lo
YMOJTYaHHUIO YCTaHOBJICHA [UTHTEIBHOCTH May3bl O cek.

— BkJIIOYMTH HepecTpoeHmue.

Ecnu B cOOpke MMErOTCs KOMIIOHEHTBI, KOTOPhIE TPEOYIOT BRIOTHEHHST KOMaH bl [lepecTpouth
(HampuMep, JIEMEHTHI, TIOCTPOCHHBIE B KOHTEKCTE COOpPKH — MPYXXKUHBI U T.II.), TO HEOOXOIUMO
BKJIFOYHTH JAHHYIO OIIIUIO.

— Hukiaunveckoe BOCIPOU3BEACHHUE.

BxiroueHne HempephIBHOTO BOCIPOU3BEICHUS aHUMAIUH, TIPU KOTOPOM IUKI OyJIeT MOBTOPSTHCS
ABTOMATUYECKH, TIOKA €r0 MPUHYAUTEIHFHO HE OCTAHOBHUTIIONH30BATEb.

— Co3aaTb BHICOPOJIHK.
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[ToaxmroueHne mporpamMmsl 3anmuck anuMaruu B Buae AVI-daitnos. BeiOop KOHKpETHOTO KOJeKa 1
€ro HACTpOIKa MPOU3BOJATCS B MOMEHT HAYallaBOCIIPOM3BEICHUS aHMMAIMM Ha dKpaHe. DTa OMIus
ABTOMATUYECKU OTKJIIOYAETCsl MOCie 3almucH BUIeopoinKa. [Ipu MOBTOPHOM 3amycke BOCHPOU3BEICHUS
BUJICOPOJIMK HE 3aIHUCHIBACTCS.

— OcTaHaBJIMBATH MPHU COYAAPEHUH.

[Tpu BKJIIOYEHHOMN OMIIMKU BOCHPOM3BEIEHUE OYJIET OCTAHOBIIEHO, €CIM MPU JBHKECHUH MEXaHHU3Ma
NPOM30IIUIO CTOJIKHOBeHHE neTaneit (m. 3.2.6). [y 6ojiee TOYHOTO MO3UIMOHUPOBAHHMS MEXaHH3Ma B
MOMEHT COyAapeHUsi peKOMEHAYETCSl yBEINYUBATh

9acTOTY KaJpOB W/WIM yBEIWYUBATH BPEMs JIBHXKEHHUS TOTO KOMIIOHEHTA, KOTOPBIM HEOOXOAMMO
OCTaHOBUTH MPHU COYAAPEHUH.

— Co3aatb KHHOTpaMMy.

[Ipu BKIJIIOUEHUUM ONIMH B MANKe ¢ TPEXMEPHOU cOOpKoil OyneT co3laHa HOBas Mamka

«Kunorpamma». B Hee OyIoyT MOMEIIEHBI OTACIBHBIC «KAIPbD) AHUMAIIUU,BBIMIOTHCHHBIE KaK
dbparmerTsl KOMITAC. OtnenpHbIE HACTPOWKH MO3BOJISIIOT BBIOpaTh Bu (Crepeau, CrieBa u T.II.), a
TaKXKe YCTAaHOBUTH YACTOTY TOJYYEHHUS KaJpoB. PexoMeHayeTcs ycTaHaBIMBaTh HEBBICOKYIO YacTOTY
MOJy4YeHHUsl KaJpoB, T.K. MPU STOM CYLIECTBEHHO PACTYT PECypChl KOMIIbIOTEpa, 3aTpaudBaeMble Ha
JaHHYIO orepaiuio. HacTpoiiKn4rcaoBbIX mapaMeTpos.

B Tekymeit Bepcum bubruomexu peanu3oBaHa BO3MOXKHOCTH 3a7aBaThb 2 BUIA JBHKCHUS
KOMITOHEHTOB C IMapaMeTpaMu, U3MEHITh BHEUIHHE MepeMeHHble COOPKH MM BXOISIIMX B HEe JeTaliei,
U3MEHSTH MTPO3PAYHOCTh KOMIIOHEHTOB!

- 3ajaHue mepeMelleHusl - MTOCIEA0BATEIbHBIX TPOCTPAHCTBEHHBIX MOJIOXKEHUNW — KOMIIOHEHTOB
IpY TIOMOIIM TPAEKTOPHH - JOMaHbIX. [IpyM 3TOM Havago KOOpAMHAT KOMITOHEHTAa MEpEeMEIaeTcs U3
TOYKH B TOUYKY mocrymnarenbHo. [lapamerpsl nepemenieHuss — xanpasienue (IpAMOe WX OOpaTHOE),
ckopocmb (M/c, MM/C, KM/4, y3JIbI)WJIH 6peMs TIEPEMELICHHS BJIOTb TPAEKTOPUH (CEK, MHH, 4ac).

- 3amaHue BpalleHHsi KOMIIOHEHTa BOKpYr oceil. [lapameTpsl Bpaienus — nanpasierue (1Mo
WJIA TIPOTHUB YaCOBOU CTpelike), vacmoma eépawjerusi (I'm, o0/MUH) wiH 8pems épaujerusi (CEK, MUH,
yac);

- 3amaHue W3MCHCHHS BHCIIHUX mepeMeHHbIX 3D-cOopku. IlapameTpsl uW3MEHEHUS
MIEPEMEHHBIX — CKOPOCMb WA 8PEMSL;

- 3amaHue M3MEHEHUs MPO3PAYHOCTH KOMITOHEHTa. [lapamerppl M3MeHEHHS —

8peMsl, HauanbHoe U KOHeyHoe 3HaUeHUe PO3PAYHOCTH.

Bce 3Tu n3MeHeHMsI MOXHO 33/1aBaTh Kak IMOCJIEN0BATEIbHO (Ha pa3HbIX 1Iarax aHUMaluH), Tak u
napasuieIbHO JIPYT ¢ ApyroM (Ha OJHOM IIare).

[TapameTpsl mepemMelnieHusi ¥ BpPalleHHsT MOXXHO 3aJaBaTh KaK YMCIOBBIMH 3HAYCHUSMH, TaK U
¢yHkuusaMu Bpemenu F(t).3arpyska anumaruu.

Kpurtepun onenkn:

O1neHka «OTJIMYHO)» BBICTABIISETCS CTYACHTY, €CIIU:

1. IlpaBUIBHOCTH BBHIMOJIHEHUS YepTeka B COOTBETCTBUM C 3aJJaHMEM IO IMpPaBHJaM IMOCTPOEHUS
nporpamMmmel KOMITAC-I'PADUK;

OneHka «XOpOILI0» BBICTABIIAETCS CTYIEHTY, ECIIN:

1. IIpaBUJIBHOCTH BBINOJIHEHUS YepTeX a B COOTBETCTBUHU C 3a/laHMEM IO MpPaBUJIAM IOCTPOEHUs
nporpammbl KOMITAC-I'PA®UK ¢ He3HAUNTENBHBIMU MOTPELTHOCTIMU;

OrneHka «yJOBJIETBOPUTEIHHO» BBICTABISIETCS CTYACHTY, €CIH:

1. JlonymieHs! omMOKK IpHU BBIIOJIHEHUH YepPTekKa;

2. Herounoe cobmtoeHue npasui noctpoeHus yeprexa B nporpamme KOMITAC-I'PADUK;

O1neHka «HEeyA0BIETBOPUTENBHO» BBICTABIISIETCS CTYIEHTY, €CIIH:

1. lonyuieHs! rpyOble OMMOKY P BBHIITOJIHEHUH YepPTekKa.
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IpakTnyeckoe 3ausitue Ne 35
AHMManus cOOpKM KPHBOLIMIIA

LleJsib: HAYYUTHCS BBIOIHATH aHUMALIUU K cOOpOYHBIM yepTeskaM Kommac-rpaduk.

Bbinosnus padory, Bel 6yaere ymern:
Y 22.04 wucnonp3oBaTh  COBPEMEHHBIC  NPHUKIAJHBIE MIPOTrpaMMbl  JJIS  BBIIIOJHEHUS
MPUHIUITUATBHBIX THAPABINYECKUX CXEM;

MarepunanbHoe obecniedeHue: epcoHanbHbli koMinbeiotep, KOMITAC-3D
3aganue: co31aTh aHUMAIMIO COOPKH KPUBOIIUIIA

IMopsinok BHINOJIHEHHUS PAadOTHI:
1 Cosznmatk cOOpPKY KpHUBOIIHUIIA.
2 Co3garh aHUMAIHIO. .

Xon paboTsi:

Mexanuka: Anumayus (nanee — bubauomexa) npeaHa3HaueHa IS CIICTYFONIIUX [SIICH:

-  UMUTHPOBAaHWE JIBIDKCHUH pa3IMYHBIX MAIUH, YCTPOHCTB, MEXaHU3MOB U TPUOOPOB,
cmoaenupoBaHHbIX B cucteme KOMITAC-3D,

- AMHUTHUPOBAHUE MPOIIECCOB COOPKU-PA300PKU U3IETUH,

- TIpOBEpKa BO3MOKHBIX KOJUIM3UM (COyAapeHuil) KOMIIOHEHTOB B IIPOIIeCCe ABMKEHUS JeTaleH,

- CO3J]aHHE€ BHJICOPOJIMKOB, JIEMOHCTPUPYIOUINX pabOTy elle He CYIIECTBYIOUINX YCTPOMUCTB, IS
Mpe3eHTALUNA WK JIJIsl HHTEPaKTUBHBIX TeXHUYeCKuX pykoBoacTB (UDTP),

- CO3JaHME JBYXMEPHBIX KHHOTpaMM (TIOCIIEAOBATENBHBIX  KaJIpoOB) JJsl  MOAPOOHOTO
UCCJICTOBAHMSI IBUYKEHUSI MEXaHU3MOB

bubruomexa padoraet B cpere KOMITAC-3D Bepcuii ot 10.0 u BhimIE.

bubnuomexy MOXHO MPUMEHATH KaK B MpOIECCEe MPOSKTUPOBAHUS U3JEIUN, TaK U B PEKIAMHBIX
nensx. B mporecce MPOEKTHPOBAaHHWS MOXKHO OIIGHWUTh B3aUMHOE JIBUKCHHUEPA3JIUYHBIX 3BEHBEB
MEXaHHU3MOB, a Tak)Ke NPOKOHTPOJUPOBATH TPACKTOPUU Il BBISBICHHUS KOJUIM3UM, BBI3BAaHHBIX
HEJIOCTaTKaMH MPOCKTHPOBAHHMSL.

«AHMMHpOBaHHME» U3JENUNA TOMOTaeT COTPYJHHUKAM PEMOHTHO-IKCILTyaTallHOHHBIX OT/AEJIOB
OpeANpUsATHA  OBICTPO pa3o0paThCsi B YCTPOMCTBE W3JCNUS M HAYYUTHCS TMOPSAIKY COOPKH-
pa30opku. Y CTaHOBKA, OJKIIOUYEHUE U 3aIyCK OMOINOTEKH

bubmuorexka ycranaBmmBaercs wu3 aumctpuOytmBa KOMIIAC-3D u mnpexacraBmser co0oif
crangaptHoe npuioxenue cucreMbl KOMITAC-3D (nmpuxnagnyio 6ubnuoreky). YToOb! ee

MOJIKJTFOYUTE, HEOOXOIMMO BOCHOJNB30BaThes Menedscepom oubruomex KOMITAC-3D (cwm.
PykoBoacTBo momnbs3oBatens). B okne MeHemxkepa OubImMoTek BeIOEpHUTE pa3feN M MOJKIIOYHTE B HEM
daitn  npukigagHo  OumOmmoreku  Animatrtw. OH 1m0 yMOJYaHHIO HAXOJWTCS B  IaIKe

C:\ProgramFiles\Ascon\KOMPAS- 3D\Libs\Animation3D.Hauao paboTsi.

3anmyck ¥ HaCTPOIKH.

Hns pabotel ¢ bubauomexoti HeoOXoauMo OTKpPBITH AokyMeHT KOMITIAC-3D — tpexmepHyto
Mozenb coopku (*.a3d). bubruomexa He paboTaeT ¢ APYrMMU TOKYMEHTaMH CHCTeMBL. [locie OTKphITHs
JIOKYMEHTa HY)KHO 3aITyCTUTh brubimoreky:
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Cnpaeka

Hactpoliku mapameTpoB BOCIPOU3BEAECHUS

— Kanpsl B cexynny.

Hactpoiika 4acToThl BOCTIPOM3BENCHHS (KaJpPOB/CEK) NMPH WMHUTALWU JBUKECHUS MexaHu3ma. [lo
YMOJTYAaHHUIO YCTAaHOBJEHA YacToTa BocmpousBeneHus 24 k/c. MOXHO YCTaHOBUTH BEIHUMHY U3
npenonpeneneHroro crnmcka (1,5,10,15,24,30;60;90;120;180).

— Ilay3a mocJe mara.

[Tay3a Mexay mocneAoBaTeIbHBIMUA JBMKEHUSAMH (IIaraMH) pa3inuHbIX yacted wuzgenus. [lo
YMOJTYaHHUIO YCTaHOBJICHA [UTHTEIBHOCTH May3bl O cek.

—  BrkuouuTh nepectTpoeHue.

Ecnu B cOopke UMEIOTCsI KOMIIOHEHTHI, KOTOpbIe TPeOYyIOT BBIMOJIHEHUsI KoMaH bl [lepecTponTh
(HampuMep, JIEMEHTHI, TIOCTPOCHHBIE B KOHTEKCTE COOpPKH — MPYXXKUHBI U T.II.), TO HEOOXOIUMO
BKJIFOYUTH JAHHYIO OMITHIO.

— uxkianyeckoe BOCIIPOU3BEICHHUE.

BxutoueHne HempepbsIBHOTO BOCHPOM3BEACHUSI aHUMAIUU, IPU KOTOPOM LIUKJ OyAeT MOBTOPATHCS
aBTOMATHUYECKH, ITOKA €ro MPUHYIUTEIHHO HE OCTAHOBUTIIOIB30BATENb.

—  Co3natrp BH1COPOJIUK.
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[ToaxmroueHne mporpamMmbl 3anmuck anuManuu B Buae AVI-daitnos. BeiOop KOHKpETHOTO KOJeKa 1
€ro HacTpoOilka IPOM3BOJATCS B MOMEHT HA4ajJaBOCIPOM3BEICHUS aHMMALlMM Ha JKpaHe. OTa ONuus
ABTOMATUYECKU OTKJIIOYAETCsl MOCie 3almucH BUIeopoinKa. [Ipu MOBTOPHOM 3amycke BOCHPOU3BEICHUS
BUJICOPOJIMK HE 3aIIUChIBACTCA.

— OcraHaBJIMBaTh NIPH COyAApPEHUH.

[Tpu BKJIIOYEHHOMN OMIIMKU BOCHPOM3BEIEHUE OYJIET OCTAHOBIIEHO, €CIM MPU JBHKECHUH MEXaHHU3Ma
NPOM30IIUIO CTOJIKHOBeHHE neTaneit (m. 3.2.6). [y 6ojiee TOYHOTO MO3UIMOHUPOBAHHMS MEXaHH3Ma B
MOMEHT COyAapeHUsi peKOMEHAYETCSl yBEINYUBATh

YacTOTy KaJIpoB W/WIM YBEIHMYMBATH BPEMs JIBHKCHHMS TOTO KOMIIOHEHTa, KOTOPBIM HEO0O0XOAUMO
OCTaHOBUTH MPHU COYAAPEHUH.

— Co3aatb KHHOTpaMMYy.

[Ipu BKIJIIOUEHUUM ONIMH B MANKe ¢ TPEXMEPHOU cOOpKoil OyneT co3laHa HOBas Mamka

«Kunorpamma». B Hee OyIyT INOMEILEHBl OTAEIBHBIE «KagpbD» AHWMAIUMU,BBINOJIHEHHbBIE KaK
dbparmerTsl KOMITAC. OtnenpHbIE HACTPOWKH MO3BOJISIIOT BBIOpaTh Bu (Crepeau, CrieBa u T.II.), a
TaK)K€ YCTAaHOBHUTHb 4acTOTYy IIOJIy4€HHs KaJapoB. PekomMeHayeTcsi ycTaHaBIMBaTh HEBBICOKYIO YacTOTY
MOJy4YeHHUsl KaJpoB, T.K. MPU STOM CYLIECTBEHHO PACTYT PECypChl KOMIIbIOTEpa, 3aTpaudBaeMble Ha
JaHHY1o onepainto. HacTpolKkuunciaoBbIX HapaMeTpoB.

B Tekymeit Bepcum bubruomexu peanu3oBaHa BO3MOXKHOCTH 3a7aBaThb 2 BUIA JBHKCHUS
KOMITOHEHTOB C MapaMeTpaMu, U3MEHITh BHEUIHHE MEepeMEHHbIe COOPKM WMIIM BXOJISIIMX B Hee JeTaliei,
U3MEHATH [IPO3PAaYHOCTh KOMIIOHEHTOB!

- 3ajaHue mepeMelleHusl - MTOCIEA0BATEIbHBIX TPOCTPAHCTBEHHBIX MOJIOXKEHUNW — KOMIIOHEHTOB
IpU MOMOULIM TpaeKTOpHil - jsomaHbIX. IIpy 3TOM Hauano KOOpPAMHAT KOMIIOHEHTAa IE€pPEMEILAeTCs U3
TOYKH B TOUYKY mocrymnarenbHo. [lapamerpsl nepemenieHuss — xanpasienue (IpAMOe WX OOpaTHOE),
ckopocmb (M/c, MM/C, KM/4, y3JIbI)WJIH 6peMs TIEPEMELICHHS BJIOTb TPAEKTOPUH (CEK, MHH, 4ac).

- 3amaHue BpalleHHsi KOMIIOHEHTa BOKpYr oceil. [lapameTpsl Bpaienus — nanpasierue (1Mo
WJIA TIPOTHUB YaCOBOU CTpelike), vacmoma eépawjerusi (I'm, o0/MUH) wiH 8pems épaujerusi (CEK, MUH,
qac);

- 3amaHue W3MEHEHHs BHEIHUX mepeMeHHbIX 3D-cOopku. Ilapamerpsl wu3MeHEHUS
MIEPEMEHHBIX — CKOPOCMb WA 8PEMSL;

- 3ajaHue U3MEHEHUs MPO3PAYHOCTH KoMIoHeHTa. [lapamerpsl M3MEHEHUS —

8peMsl, HauanbHoe U KOHeyHoe 3HaUeHUe PO3PAYHOCTH.

Bce 3Tu n3MeHeHMsI MOXHO 33/1aBaTh Kak IMOCJIEN0BATEIbHO (Ha pa3HbIX 1Iarax aHUMaluH), Tak u
napajiesbHO JPYT € IpYroM (Ha OJTHOM Ilare).

[TapameTpsl mepememieHusi 1 BpalleHHs] MOXKHO 3aJjaBaThb KaK UYMCJIOBBIMH 3HAYEHUSIMH, TaK U
¢yHkuusaMu Bpemenu F(t).3arpyska anumaruu.

UTo0b! 3arpy3uTh paHee COXpaHEHHBIN ClieHapuii aHUMallui, HE00X0IUMO:

- otkpbITh B KOMITAC-3D mozens cOopku, 1isi KOTOPOH co3iaBaics clieHapuilaHUMAaLUY;

- 3aIyCTUTh KOMaHIy bubiuomeka anumayuu;

- B OKHE OMOJHMOTEKHU BBHIMOJIHUTD KOMaHAbI AHumayus - 3aecpy3ums,

- B OKHe BbIOOpa (ailioB HaiiTu cooTBeTcTBYIOMNNA XML-10KyMEHT aHUMaMK MHAXaTh
KHONIKY OmKpbimb.

CoxpaneHune aHUMALMU.

Cuenapuii anumaruu coxpansiercs B Buge XML-nokymenTa (¢aiin ¢ pacmmpeHuemMm

*xml). YtoObl COXpaHHUTh CLICHAPHI aHUMAIIUH, HEOOXO0UMO:

- CO3/1aTh CIICHapUi aHUMaLUU (CM. Jlajee);

- B OKHE OMOJMOTEKHU BBITIOJIHUTh KOMAaHIbI MeHIO Anumayus - Coxpanums,

- BbIOpaTh Manky Ha JUCKE AJsS COXpPAHEHUs ClieHapus aHuMaiuu, B none «Vmsdaiina»sBecTu
uMsa XML-kaapa anuManuu u 3aTeM HaxaTh KHONIKY Coxpanums;

- TeKyIIMH CIieHapuil aHMMaIlui MO>KHO COXPaHATH B Mpoliecce paboTsl cONOINOTEKOI 1o
komanae Anumayus - Coxpanums;

- MOXXHO COXPAHHTb CIIEHApUii MO APYTUM UMEHEM, BEIOpaB KOMaHy AHumayus

— Coxpanums Kax.
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YnpasiieHue cocToOssHHEM COOPKH

[Tpu paboTte 6GMOMMOTEKN KOMIIOHEHTHI COOPKH (PU3MUYECKH MEPEMEINAIOTCsl B IPOCTPAHCTBE, TAKKE
MOJKET MEHATHCS COCTOSIHUE CONpPsKEHUM. [ OTKIIIOUEeHHSI CONPSDKEHUMN, HAJIO)KEHHBIX Ha KOMITOHEHTHI,
MeIIAloINe MEePEeMEIIEHUI0 KOMIIOHEHTOB Ha Iare, HeoOXoAuMoO BBIMONHUTH Komanay KOMITIAC-3D
HUcknouums u3z pacuema nepes co3laHueM o4epeaHoro mara. YToObl 00JeryuTh BO3MOXKHOCTh BO3BpaTa
COOpDKM B OIpEJCIICHHBIE II0JIOXKEHUS, MOKHO 3allOMHHAaTh B CLIEHAPUM OTAEIbHBIECOCTOSHUS Ha
orpezeNieHHOM miare. PekomeHnayercst nenath 3TO B Hayaje Iiara, Korjaa KOMIIOHEHTHl YCTaHOBJIEHBI B
HEKOTOPOE «HMCXOJHOE IOJIOKEHUEY. YTOObI 3alIOMHUTH COCTOSIHME Hayaja Liara, yCTaHOBUTE Kypcop Ha
HY’)KHOM [Iare M 3aTeéM BBIIOJIHUTE KOMaHIbl MeHIo [llae - 3anomuums HauanvHoe cocmosanue. J{ns
BO3BpaTa B HAUaJIbHOECOCTOSHUE I10CJIE BBIIIOJIHEHUS CLIEHApUs aHUMAILMH, MOYKHO I10CJIE0BAaTEIbHO

«CHHM3Y» - «BBEpX» YCTaHaBIMBaThb Kypcop Ha IIare M BBHINOJIHATH KoMaHabl MeHio [llae -
Yemanosums 6 nauanvnoe cocmosnue.

YrtoObl BEpHYTh COOPKY B COCTOSIHKE, B KOTOPOM OHA HAXOJWJIach B MOMEHT 3aIycka OMOIHOTEKH,
MO3KHO BBIIIOJIHUTh KOMaH bl MEHIO Anumayus — Bo3zgpam 6 ucxoonoe cocmosmue.

Ilar anumManum.

[TocnenoBaTenbHOCTD BCEX OTIENBHBIX MEPEMELICHH MeXaHu3Ma (aHUMAIHUI0) MOXHO pa3OUTh Ha
HECKOJIbKO wiazo6. Ha xaxxjoM 1mare Mo>kHO KOMOMHUPOBATh T€ WM WHbIE IPUHITUIIBI TBUKEHHS 3BEHBEB.
[Tpu 3amycke OMOAMOTEKH B OKHE aHMMAalMK Beeria npucyTcTByeT «lllar Noly.

Jlo0aBiieHue U yiaJieHHe 1IAroB.

Jl1s co3nanHus oYepeHOro 1ara aHuMauy Heo0X0IMMO BBINOJIHUTh KOMaHAbl MeHIo [/lae

- [obasumys waz M UCTIOIB30BaTh COOTBETCTBYIONIYIO KOMaHy B KOHTEKCTHOM MEHIO. B nepese
CIICHApHsI aHUMAIIUH TTOSBUTCSI HOBBIH IIIar.

Eciu HeoOXoauMo yJanuTh Iar, HEoOXOJUMO BBIIEIUTH €ro MBIIIBI0 B JEpeBe CIEHapus M
BBIIIOJIHUTh KOMaHIbl MeHio [llae - Yoanume wae, win UCHOIb30BaTbCOOTBETCTBYIOLIYI0 KOMAHJIy B
KOHTEKCTHOM MEHIO.

Ilpumeuanue: Illae Nel ececoa npucymcmeyem 6 meKywel aHUMAyuu, yOaisimb €20 Helb3sl.
Yoanamo opyaue wazu modxicno monavko ¢ KOHYa NOCIE008AMENLHO «CHU3ZY- BEPX ).

CocTtosinne cOOpKH Ha mIare.

JUis  ynpaBieHMsT COCTOSHUSAMHU COOpPKM HCHOJB3YHOTCA KOMaHAbl MeHio [llae -3anomnums
HauanvHoe cocmosanue U Lllaz - Yemanoeums 6 nauanvnoe cocmosnue (Wi COOTBETCTBYIOLINE KOMaHIbI
B KOHTEKCTHOM MEHIO).

KonupoBanmue maros.

KonupoBanue mara mo3BosiseT co3/1aTh B CLEHApUU aHMMAIlUM HOBBIM 1Iar, KOTOPbI MOJHOCTHIO
HacJIeyeT BCe KOMIIOHEHTHI U IBUKEHMSI, COJIEpKallecs B KOMMupyemMoM miare. UtToObl ckonupoBars 1ar,
BBIJICJINTE €r0 B JIepeBe aHMMAIMM U BBINOJIHUTE KOMaHIbl MeHwo [llaec - Konuposamv wae (Mau
UCIIOJIb3YHTE COOTBETCTBYIOLIYIO KOMaH/ly B KOHTEKCTHOM MEHIO).

JroT MeXaHU3M MO>KHO UCIOJIb30BaTh IIPU CO3JaHUU

11aroB «BO3BPATHOTO» JBUKEHHUSI KOMIIOHEHTOB, €CIIH «IpPSAMO€» JIBUKEHHUE
CO3aHO Ha ompeneseHHoM mare. i co3paHus

«00paTHOTO» JIBUYKEHUS] HEOOXOJUMO B CKONMPOBAHHOM IlIare M3MEHUTh HAIlpPaBJIEHUE JIBUYKEHUS
Ha TPOTHUBOMNOJIOXKHOE (MEPEeMEIICHUsT B «IIPSIMOM» MM «OOpaTHOM)» HAIpaBIECHHM, BPAIIECHUE «II0»
WIH «IPOTHUB» YAaCOBOM CTPEJIKH).

Ilpumeuanue:

Ckonuposannulil uiae ece20a 000a81s1emcs nocie nocied HeeoUMerwe20cs 8 0epese waza.

KomMmenTapun k mary.

s KOHTpoJis HaJl CO3JaHMEM U JaJIbHEHWIINM HCIOJB30BaHHWEM CLEHAapHsl aHWMaluud MOXKHO
KX/l mar cHaOAUTh TEKCTOBBIM KOMMEHTapueM. J[js 3Toro BbAEIMTE IIar B J€peBE aHUMAIUH U
BBIMOJIHUTE KOMaHAbl MeHIO0 [llae - Kommenmapuii W WCTONb3YHTE COOTBETCTBYIOIIYI0 KOMAaHIYy B
KOHTEKCTHOM MEHI0.BbI00p KOMIIOHEHTOB.

Ha kaxxnom miare aHuManuu HeoOXOIUMO BbIOpaTh T€ KOMIIOHEHTHI COOpPKH, KOTOPbIE IOJKHBI
JIBUTATBCSI WIIM U3MEHATHCS Ha AaHHOM Inare. B texymmx Bepcusix bubruomexu 1 KOMITAC-3D mMoxHO
BBIOpAaTh JETalb OCHOBHOW COOpPKM WM TOACOOPKY, BXONSAIINE B OCHOBHYIO CcOOpky. Bribop
KOMITOHEHTOB, BXOJISIIIIUX B COCTaB MOJCOOPOK, HEBO3MOXKEH.
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YT1o0OBI BHIOpaTh KOMIIOHEHT, BBIIIOJIHUTE KOMaHABI MeHIO Komnonenmol - Buibpams Komnonenmuol
WIN UCTOJB3YHTE COOTBETCTBYIOLIYI0O KOMaHAy B KOHTEKCTHOM MeHIO. BbiOop kommoHeHTOB U3 JlepeBa
cOOpKM MII HENOCPEACTBEHHO B MPOCTPAHCTBE MOJICIIN IPONU3BOAUTCS MIPU BBIIOJIHEHUH ONIMU B depege
coopku. Eciu Hy’)XKHO BBIOpaTh KOMIIOHEHT, YK€ MPHUCYTCTBYIOIIMN B CLIEHAPUU aHUMAIMH, HEOOXOIUMO
BBIOpaTh onuuio B depese anumayuu. BeIOOp KOMIIOHEHTA OCYIIIECTBIICTCS MIETYKOMMBIIIN. BrIOpanHbIit
KOMITOHEHT 0TOOpaskaeTcs B OKHAaX BHIOOPA.

-
BbIOpaHbl KOMMOHEHTHE

-
Screw

| aOK ] [ Meoraouurs

Ecim HEoOXomuMo BEIOpaTh BCE KOMITOHCHTHI COOPKHM JUIsl ABM)KCHUS HA JAHHOM IIIare, MOXKHO
BBIMIOJIHUTh KOMaHIbl MeHI Komnonewmsr - Jlobasumv 6ce KoMnoHeHmvl WIH HUCHOIB30BaTh
COOTBETCTBYIOIIYI0 KOMaH/ly B KOHTEKCTHOM MEHIO.

Eciu KOMIOHEHTHI Ha Iare BBIOPaHBI HEMPABUIBHO, MOXXHO HCKIIOYUTh MX W3 JIBIDKEHUS Ha
JTAHHOM I1are, BBIIIOJHUB KOMaHJbl MEHIO Komnonenmol - Hcknouums komnonenm (Takke NOCTyIHA B
KOHTEKCTHOM MeHI0) wiu Komnonewmsr - Hckmouums éce xomnonenmsi. VICKIIOUUTH KOMITOHEHTHI
MO>XHO U B OKHE BBIOOpA KOMITOHEHTOB (puc.3).

Ecnu Ha maHHOM 1Iare HEOOXOAMMO M3MEHSITh HECKOJIBKO KOMIIOHEHTOB IO OJIHOMY U TOMY K€
3aKOHY, TO CHayaja TaKOW 3aKOH 3aJaeTcsi Il OJHOTO BBIOPAHHOTO KOMIIOHEHTa, a IIOTOM
pacnpocTpaHsieTcs Ha Ipyrue

Ilpumeuanue: He oonyckaemcs yoanimo KOMNOHEHM U3 CYEHAPU AHUMAYUU HAXCAMUeM KHONKU
DELETE na xnasuamype, 3mo Modcem npugecmu K yoaieHurocoomsemcmeyioueti oemanu uz 3D-coopxu.
Buasl «aBUXKEHUI» KOMIIOHEHTOB

bubnroTreka nMeeT eCTh BO3MOXKHOCTD 33/1aBaTh 2 OCHOBHBIX BUJA JIBIDKEHUSI KOMITOHCHTOB

- BpalleHne KOMIIOHEHTa BOKPYT ocell U MepeMeIleHre KOMIIOHEHTa BJIONIb TpaeKTopuil — 3D-
JIOMaHBbIX Y CIJIAHOB.

IlepemenieHne KOMIIOHEHTOB

[TepemernieHne KOMIIOHEHTOB — M3MEHEHHE TIOJIOKEHHS JCTalled B MPOCTPAHCTBE COOPKH TIPH MX
OPSIMOJIMHEHOM WJIM KPUBOJIIMHEHHOM JBWKCHHUH. [paekmopusnepeMelleHus TpeacTaBisieT co0oit
MPOCTPAHCTBEHHYIO KPUBYIO, KOTOPYIO MOXKHO 3371aTh HECKOJILKUMH CITIOCOOAMH:

- TPAeKTOpHUIO (JIOMaHYH WJIM CIUIallH) MOXHO MOCTPOUTH 3apaHee CTAHAAPTHBIMHU CpEACTBAMU
KOMIIAC-3D, B nepeBe cOopku 0oHa 0TOOpaxkaeTcs kak «Jlomanas

Neyy. UtoOBbI 3a/1aTh €€ Kak TPAeKTOPHIO JBUKESHHUSI KOMIIOH €HTa, BIOEPUTE €0 B JepeBE aHUMAIIUH,
a 3aTeM BBINOJHUTE KOMaHAbl MeHI0 [lepemewernue - Boibpams mpaekmoputo - B oepese coopku (miu B
epese anumayuu, eciu 3Ta TPACKTOPHS UCIOIb30BANACh PAHEE) WIM UCIOIb3YHTE COOTBETCTBYIOILIYIO
KOMaHJly B KOHTEKCTHOM MeHI0. BwiOpaHHass TpaekTtopusi OToOpakaeTcsi B CIIEIUAIBLHOM OKHE,
3aBeplIeHHe BIOOpa HEOOXOAUMO OATBEPAUTh KoMaHaoi Cozdamb 06vexm Ha [laHenu CBOWCTB;
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- TPACKTOPHUIO (JIOMaHYI0) MOXHO ITOCTPOHUTH M B HPOILIECCE CO3aHUS CLECHAPHS aHMMAIlHU.
Jist 5TOro HeoOXOAMMO BBITIOJIHUTH KOMaHIbl MeHIO [lepemewenue - Ilocmpoums mpaekmopuro WA
HCTIONIb30BAaTh COOTBETCTBYIOIIYIO KOMAaHIYy B KOHTEKCTHOM MEHIO. Y CTAaHOBUTE BHIOPAHHBIH KOMIIOHEHT
B HAYaJIbHYIO TO3MILUIO ¢ TIoMomIbio cTanaapTHbIX kKoman KOMITAC-3D Ilepemecmums komnonenm u
Ilogepnymsv Komnonenm, 3aTeM HAXMUTE KHONIKY Cuumams nonogicenue B OKHE

Ilocmpoenue (puc.4), 3areMm, Imepemenias KOMIIOHEHT BBIIICYKa3aHHBIMU KOMaHIaMH,

«CUMTHIBAITE» MPOMEKYTOUHBIC TMOJOKEHHA. JI1 OKOHYAHHS MOCTPOCHUS TPACKTOPUU HAKMHUTE
KHOIIKY 3agepuiumn,

- YKa3aTb «MBIIIBIO» PeOpO JII000H eTaNu.

Mocrpoenue:

CTpouTE B KOHTEKCTE:

VCGODKa

CyuTaTh NoaokeHUs ] { 3aseplnTs

e

Ilpumeuanue: Ilepemewenue KoMNoHeHMa NPOUCXOOUM 6006  BbIOPAHHOU  MPAEKMOPULL.
Hsmenenue nanpasnenuss nRpoucxooum 6 moukax, no KOmopvim CmpoUulUcCh 10MAansle Ui mpaekmopuu.

B okxne mapamerpoB mnepemenieHus (puc.5) HE0OXOOUMO BBECTH HAIpPaBIICHUE MEpPEeMEIECHUs
(mpsimoe mim 00paTHOE), BHIOpATh CKOPOCTh WMJIM BpPEMsS IEPEMENICHHS W BBECTH COOTBETCTBYIOIIHE
SMHUIIBI U3MEPEHUS U BEJIMUUHY .

¢ r ok
Topamerps repovencrnal BN W
| 3 g oo sl : - 3 2

L

Tosermomes Civtaaed

Srerer. Dlugs B8

iD=

Ecnu TpaekTopusi mepemenieHuss HE OMpeeieHa, HO HW3BECTHBI 3aKOHBI TMEPEMEIICHUSIICHTPA
TSXKECTH KOMIIOHEHTA BJOJb OCEd KOOpJAMHAT B 3aBUCUMOCTH OT BpPEMEHH, MOXHO 3a/1aTh 3TH
3aBUCUMOCTH Kak (opmynbl. Beibepure Ha miare KOMITOHEHT, BBIICJIUTE €ro B JIEPEBE aHUMAIUU U
BBITNIOJIHUTE KOMaH/bl MeHI0 [lapamempul — [lepemewenue — Popmyna:
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BpemeHHble 3aB/CMOCTV KoopaHaTr x|
Hetans lDetail__[B
x= |4
Sl
2= |re12
Bpems, cex B
OK OTMeHa

B okxHe HeoOxomuMo BBecTH  (OPMYJIBI  BPEMECHHBIX  3aBHCHMOCTEH  KOOpIWHAT U
BpeMsiriepeMenieHusi. VX CHHTaKCHC COOTBETCTBYET CHHTAaKCUCY BBoIa QYHKUUMH B bubiuomexe
nocmpoenus epaguxos FTDraw. Bpemst BBOIUTCS CTPOUHOH OYKBOH «t».

Ha Tekymem mare MokeT nepememiaTbcsi HE OJMH KOMIIOHEHT, & HECKOJIbKO. YTOObI BKIIIOYUTH
JIpyrue KOMIIOHEHTHI B CIHCOK IEepeMellaeMblX Ha JaHHOM Iare, HeoOXOIMMO IMOciie 3aJaHHs BCEX
[apaMeTpoB IEpPEMELIEHUsI s OJHOTO KOMIIOHEHTa paclpoCTpaHUTh UX Ha japyrue. [ns storo
HEOOXO0IMMO BBIACIUTH B IEPEBE aHUMAIIUU COOTBETCTBYIOIIYIO TPACKTOPHUIO WJIH JIOMAHYIO U BBITIOJIHUTh
KOMaH/1bl MEHIO

Illepemewenue - Pacnpocmpanums Ha KOMNOHeHmMbl WIA HUCIOJIb30BaTh COOTBETCTBYIOUIYIO
KOMaHIy B KOHTEKCTHOM MeEHIO. B jepeBe COOpPKM WJIM Ha MOJEIM HAAO0 BBHIOpaTh HY)KHBIC
KOMIIOHEHTBI, KOTOPbIE OTOOpa)XaroTcsi B OKHE BBIOOpAa KOMIIOHEHTOB (puC.3), Tle yKe MPUCYTCTBYET
nepBbId, BBIOPAHHBIN HAa TEKYIIEM LI1are, KOMIOHEHT.

JIroboe mepemMeleHne MOXHO YIaduThb W3 CIEHApUs aHuUMaluM, BBIOpPAaB KOMAaHBIMEHIO
Ilepemewenue

- VOanums WM HMCTIONB3YS COOTBETCTBYIOUIYIO KOMAaHJy B KOHTEKCTHOM MeHIO. BbliOpaHHBIM
KOMIIOHEHT MPHU 3TOM HE yJasieTcs U3 CLEHapHUsL.

He oonyckaemcs yoaname nepemewjenue uiu mpaeKmopuio U3 CyeHapus aHuMayuu Hasxcamuem
knonku DELETE na kiasuamype, 5mo modicem npusecmu K yoanienuiocoomeemcemsyroweti demanu uz 3D-
coopxu.

Bpaumenne KOMIOHEHTOB

Bpamenne KOMIIOHEHTOB OCYIIECTBIISIETCSI WX TIOBOPOTOM Ha 3aJaHHBI yrol ¢ 3aJaHHOH
CKOPOCTBIO WJIM 3a 3aJlaHHO€ BpeMsi BOKpYr oceil. Ocb CTpOUTCS B MOJENU COOPKHM WIM B JETaNAX
craaaapTaeiMu cpeactBamMu KOMITAC-3D (maHens KoMaH T

«BcnomorarenpHas reomeTpusi»). B kadecTBe OcHM MOXKHO YyKa3aTh OCH CHCTEM KOOpPJAUHAT,
npsIMOJIMHEHbIE pedpa AeTaneil Uiu KOHMYECKYIO TOBEPXHOCTb.

UroObl co3naTh BpallleHHE KOMIIOHEHTAa Ha TEKYIIEM IIare, HeoOXOAMMO BBIICIHTH €r0 B JIEpEeBE
aHMMAIIMU ¥ BBIIOJHUTH KOMaH/bl MEHIO Bpawenue - Bvibpams ocv epawenus - B depege coopku (M B
/lepese anumayuu, eciii 3Ta OCh UCIOJIB30BAJIACh PaHEE) WM UCIOIb30BaTh COOTBETCTBYIOIIYIO KOMAaHy
B KOHTEKCTHOM MEHIO.

Ilpumeuanue: Ilpu cozoanuu unu npu vlbope oceu HeoOXOOUMO YHUMbBIBAMb Cledyioujee — eclu
KOMNOHEHM 8pawaemcs 80Kpy2 0oCU, Komopdas Oyoem nepemewjamuvcsi 8 npoCmpancmee, mo 603MONCHA
HeKoppekmHuas paboma Oubiuomexu avumayuy. MO He OMHOCUMCA K MOMY CIyYal, Ko2oa
KOMNOHEHMBPAWAEMcs OKpY2 Ocell, CO30AHHBIX 8 HEM CAMOM.
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B oxne mapameTrpoB (puc.6) HEOOXOIUMO BBECTH HAIIpaBJIECHUE BPAIEHUS (110 YaCOBOMCTPEIKE WU
MPOTUB YaCOBOI), BBIOPATh CKOPOCTh WM BpeMsl MEPEMEIICHHUS U BBECTH COOTBETCTBYIOIINE €IMHUIIBI
WU3MEPEHUS M BEJTMYUHY.

Mapametps: spauwenna =X
Oee Axis16
KoHrekcTt ACGpra
Hanpaenerue MapameTp aBUKEHUA
@ Mo vyacosoii @ Yacrora BpaieHus
) NpoTye yacosoil 7 Bpema v |
@ 3HaveHue: () PYHKUMWA BPEMEHM:
1.000000
Yron nosopota 360.000000
| =
‘. ot
L — — )

Ha tekymiem miare BoKpyr BBIOpaHHON OCH MOXKET BpallaTbCs HE OJUH KOMIIOHEHT, & HECKOJBKO.
UTo0Bl BKIIIOYUTH JPYTHe KOMIIOHEHTHI B CIIMCOK BPAMIACMBIX HA JIAHHOM Iare, HeOOXOIUMO IMOCIe
3a/laHus BCEX MapaMeTPOB BPAIICHHUs AJISl OJHOTO KOMIIOHEHTa PaclpoCTpaHUTh UX Ha apyrue. [lis atoro
HEOOXOJAMMO BBIICIUTh B JICPEBE aHUMAIIMM COOTBETCTBYIOIIYI0 OCh W BBIIOJIHUTH KOMAaHIbl MEHIO
Bpawenue -Pacnpocmpanume Ha KOMNOHeHmMbl WIU HWCIOJB30BAaTh COOTBETCTBYIOLIYI0 KOMaHAY B
KOHTEKCTHOM MCHIO. B j1epeBe cOOpKM WM Ha MOJCIM HaJ0 BBIOpATh HY)KHBIE KOMIIOHEHTHI, KOTOPBIE
0TOOpaXaroTcsl B OKHE BHIOOpPA KOMIIOHEHTOB, TJ€ YK€ MPUCYTCTBYET MEPBbIil, BHIOPAHHBIN HA TEKYIIEM
miare, KOMIOHEHT.

JIroboe BpalleHre MOXHO YJAJIUTh U3 CIICHapus aHWMAaIlluu, BbIOpaB KOMaHAbl MeHI0 Bpawenue -
Yoanume wim ucnonb3yss COOTBETCTBYIONIYIO KOMaH/y B KOHTEKCTHOM MEHIO. BrIOpaHHBIM KOMITOHEHT
MIPU 3TOM HE yAANAETCA U3 CLEHApHSI.

He oonyckaemcs yoanams épawenue unu ocv uz cyenapusi anumayuu Haxcamuem kvonku DELETE
Ha Kiaguamype, 3mo Modicem npugecmu K yoanenuio coomsemcemayowei demanu uz 3D-coopku.

Paborta ¢ nepeMeHHBIMU.

bubnuomexa MO3BONSET YNpPaBIATh BHELMIHMMM TIEPEMEHHBIMH COOpDKM WM BXOJASAIIMX B Hee
netaneil. [lepeMeHHbIC TOKHBI OBITH BHIHECEHBI U3 JIeTaleil HaypOBEeHb COOPKHU M Ha3HAYEHbI BHEIIIHUMH.
Uto06s! HauaTh paboOTy C IEPEMEHHBIMH, HEOOXOAMMO YCTAaHOBHUTH BBIOpaTh KOMaHABI MEHIO [lapamempol
— Ilepemennvie — Boibpamb nepemennyto. 110SBIs€TCS OKHO BHIOOPA BHEHMIHUX IIEPEMEHHBIX.

Mepementie;
Mepemernnas Kommentapnid 3HayeHue
i 0.000000
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B oxHe BbIOMpaeTcs mepeMeHHas M YyCTaHABJIMBACTCS OJIHO M3 €€ «KpaiHux» 3HaueHui. [locme
Ha)kaTHs KHONKU OK OMOIMoTeKa BO3BPALIAETCs B TNIABHOE OKHO, B KOTOPOM MOXHO Ha3HAYUTh MPEIeIbl
M3MEHEHUs BEIOpAHHOM MEpeMEHHOM U BpeMs 3Toro usmMeHenus.Pabota ¢ nmpo3payHoCTbIO.

bubnuomexa mMo3BONAET YNPaBIATh MPO3PAYHOCTHIO KOMIIOHEHTOB. [lJis HazHaueHUs MapaMeTpoB
MPO3PAYHOCTH, HEOOXOJUMO Ha IIare BhIOpaThb KOMIIOHEHT B JIepeBe COOPKM M BBHINOJHUTH KOMaHIY
meHto [lapamempor — Ilpo3paunocms — Pedaxmuposams napamempul. IlosBnsieTcs OKHO BBIOOpa
apaMeTpoB MIPO3PAYHOCTH.

>

. — y j
MapameTps! NPO3PaYHOCTH &J

Bpema, cek 20
HayaneHoe 3HavyeHue 0
KoHeuHoe 3HaYeHue 1

I aK ] | OrtreHa J

B sToM okHe BBOOUTCA BPECMA U3MCHCHUA ITPO3PAYHOCTU KOMITIOHCHTA M YMUCJIOBBIC 3HAYCHMA,
ONPEICIIAIONINE CTEIeHb MPO3pavyHOCTU. 0 — KOMITOHEHT IMOJHOCTBIO HENMpo3padeH, 1 — KOMIIOHEHT
Mpo3payeH (HEBUIUM Ha IKPaHE).

ITocTpoenne TpaeKTOPHHU TOUYKHU

bubnuorexka MO3BOJISET CO34aTh B MPOCTPAHCTBE KPUBYIO, COOTBETCTBYIOLIYIO MEPEMEHICHHIO
ONPEACICHHON TOYKH.

J11st BBIOOpA TOUKH HY>KHO BBIMIOJIHUTH KOMaHTy MEHIO OMOnuoteku 7paekmopus mouxu

— Bepwuna w yka3aTb B MOJEIM TOYKY. OTO MOXET OBITh BEpIIMHA, BCIIOMOTaTelIbHAs,
IIPUCOEINHUTENBHAS, KOHTPOJIbHAs TOYKM WIM TOouka B dcku3e. [locie ykazaHMs TOYKM B MOJAEIU
CTPOUTCS CHeluaibHas Touyka POINt, a B clleHapuu aHWMAlWU HA TEKYIIEM IIare MOSBISETCS OOBEKT
Tpaekmopus mouku U UMs 3TOU TOUKHU.

[Tocne 3amycka BOCIIPOM3BEIEHUS B IPOCTPAHCTBE MOJEIHU MOSBIISETCS COOTBETCTBYIOIIAs KPUBas.

Jlna ynaneHust TOKM U3 CLIEHApHsl BBINIOJIHAETCS KOMaHAa MeHI0 Ipaekmopusa mouku — Mckaouums
MOYKY.

Coynapennsi KOMIIOHEHTOB

bubnuomexa 1mO3BONSAET «OTCIACKUBATH» KOJIJIM3UU, T.€. ONpPENEIATh COyNapeHHs KOMIIOHEHTOB B
npoliecce IBMXKEeHHU. DTOT MeXaHU3M OyJIeT MMoJIe3eH pYU KHHEMAaTHYECKOM aHalInu3e COOpKH.

UToOBl BKJIIOUUTH OMNLHUIO IPOBEPKH COYIJAPEHUN, HEOOXOAMMO BBIMOJIHUTH KOMaHIbl MEHIO
Coyoapenus - Bviopame komnonenmusl W B JepeBe COOPKHM MM B NPOCTPAHCTBE MOJAETH yKa3aTh Te
KOMIIOHEHTBI, JUIsl KOTOPBIX MOKET TOHAaJOOUTHCS COOTBETCTBYIOIIAS TPOBEPKA.

YroObl yJaluTh HEBEPHO YyKa3aHHbIE KOMIIOHEHTBI, HEOOXOIUMO BBIMOJHUTH KOMAaHIBI MEHIO
Coyoapenus - HUcknouums komnoHenmol. B HacTpoilkax CHCTEMBI MOXKHO OIPEACNINUTh, OCTaHABIMBATH
JY aHMMALUIO NP BBISBICHUUCOYAAPEHUM.

Bocnpoussenenne

[Tocne co3nanus cueHapus (epeBa) aHMMallMK, MOKHO BOCIIPOM3BECTH ABI)KEHHE MexaHu3Ma. J{is
9TOTO HaJI0 BHIMOJIHUTH KOMAaHAY MEHIO «Bocnpouseedenuey. B 3Tol KOMaHe UMEIOTCS OIIUH:

*  «Ha meKkyujem uiaze» - OyneT BOCIPOU3BEACHO IBUKEHUE T€X KOMIOHEHTOB, KOTOPHIEBHIOPAHBI
Ha TEKyIleM Iare (BbACJICHHOM B JIepeBEaHUMAIIIH );

* «nonnoey - OyeT BOCIIPOU3BECHA BCS aHUMAIIHSL.

ITocne BBIMOIHEHMS 3TUX KOMaHJ Ha SKpaHE MOSABISAETCS YNPAaBIAIOLIas NAHENIb ¢ KHONKaMHU
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«ITyck» («>»), «Ctom», «Ilay3a» («||») n «Co3naBath BUACOPOIIHUK («®»).

— g

Ecnu B Hactpoiikax cuctembl ycraHoBiieHa omnuus Co3aaTh BHAEOPOJMK, WIH TIEpeIHAKaTHEM
kHonku Ilyck Haxate kHonky Co3xaTh BHAEOPOJHK, TO IpPHU 3aIyCKe BOCIPOU3BEACHUS HAYHETCS
napajuienpHas 3anuch posmka B popmare AVI. ITo okoHYaHWM BOCHIPOM3BEIEHUS CHCTEMA Ipeaiaraet
BbIOpaTh MECTO Ha JUCKE JUIsl COXpaHeHus Buaeodaina u ero uMeHu. IIpocMoTp BUIACOPOIUKOB
OCYILIECTBIISICTCSI B CTaHAAPTHBIX Meaua-tuieepax. llocie OKOHUaHHMS BOCIPOU3BENEHHS HEO0XOIUMO
BBIKJTIOUHUTDH YIPABISIONLYIO MaHelnb. [Ipu aToMcHOBa OTKpoeTcst OKHO bubauomexu.

dopma npeacTaBieHns pe3yJabTaTa: rpagudeckuii (aiis, comepiKainuii 4epTex JeTaIH

Kpurepum ouenku:

OrneHka «OTJIIMYHO» BBICTABIISAETCS CTYACHTY, €CIIU:

1. IlpaBuJIbHOCTH BBINOJIHEHUS YepTeka B COOTBETCTBUM C 3aJJaHMEM IO IPaBUJIAM IOCTPOEHUS
nporpammbl KOMITAC-I'PADUK;

OneHka «XOpOIlI0» BBICTABIIAETCS CTYIEHTY, ECIIU:

1. IIpaBUJIBHOCTH BBINOJIHEHUS YEpTEXa B COOTBETCTBUHU C 3a/laHUEM IO MpPaBUIAM IOCTPOEHUS
nporpammbel KOMITAC-I'PA®UK ¢ He3HAUNTENBHBIMU TOTPEIIHOCTIMU;

OrneHka «yJ0BJIETBOPUTEIBHO» BBICTABIISIETCS CTYACHTY, €CIH:

1. lonymieHs! oMOKK OpU BBIITOJHEHUH YEPTEkKa;

2. Herounoe coOumroieHe mpaBmil mocTpoenus ueprexa B mporpamme KOMITAC-TPADUK;

OneHka «HEeyA0BIETBOPUTENBHO» BBICTABIISIETCS CTYIEHTY, €CIIH:

1. lonyieHs! rpyOble OMMOKY TP BBIITOJIHEHUHU YEPTEkKA.

IIpakTnyeckoe 3ansaTue Ne 36
IMoaroroBka k neyaTu U ne4yatb 3D-mMoe/1U ¢ MCNOJIL30BAHNEM Pa3HbIX POrPaMM

eab: HayuYnTHCS BBIMOIHATH JI€TAJIN IO COOPOUYHBIM YepTexaM B mporpamme Kommac-rpaduk.

Beinosnnus padory, Bel Oyaere ymers:
Y 22.04 wucnonb3oBaTb  COBPEMEHHBIE  INPUKIAAHBIE NPOTpamMMbl U BBIIOJHEHUS
MPUHIUIINAIBHBIX THAPABINYECKUX CXEM;

MarepunanbHoe obecnieyeHue: nepcoHanbHbIi koMmnbiotep, KOMITAC-3D
3aganue: BeINOIHUTH 3D Mozenb
IHopsinok BbINOIHEHHs PA0OThI:

Xoa pa0doTbI:

TeopeTnyeckue CBEICHHUS.

B Hacrosmiee BpeMsi Ha PBIHKE CYIIECTBYIOT Pa3IMYHBIC AJTUTHBHBIC CHCTEMBI, MPOU3BOJISIIIEC
MOJIENIM TI0 Pa3IMYHBIM TEXHOJOTHUSAM M U3 PA3NUYHBIX MarepuanoB. On- HaKo, Bce OHU paboOTalOT MO
CXOXKEMY, TIOCIIOMHOMY TIPHHIMITY TIOCTPOCHUS (PHU3MYECKOW MOMAETH, KOTOPBIH 3aKIo4aeTcsl B
CIIEIYIOLIEM:

o cunteiBanue TpéxmepHoii 3D reomerpun n3 CAD-cuctem
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®pa3zOreHne TPEXMEPHON MOJICTTN Ha TOPU30HTAJIbHBIE CEUCHHUSI (CTIOH) C TTOMONTLIOCTICITHATBHON
IPOTPaMMBI, TOCTABIIEMOI ¢ 000PYJOBAaHUEM UJIM UCIIOIb3YyEMOM KaK MPHIIOKEHHE

® [IOCTPOCHHE CEUCHUN JIeTaJIM CJION 3a CII0EM CHHU3Y-BBEpX, J0 TeX MOp, IOKa He Oy-JeT MOoIy4YeH
dusnueckuit mpototun Moaenu. Cou pacmonaralTcs CHU3Y-BBEPX, OJUH HAIl APYTUM, HU3HUECKU
[TocTpoenue nmpoToTUIia NpoAoHKAETCS A0 TeX MOp,MoKa MOCTyNnaloT faHHble o ceueHusix CAD-monemnu.

Bcero paznnuatoT HECKOJIbKO OCHOBHBIX TexHosoruit 3/ meuatu: MeTo1 MOCTENEHHOTO HACIOCHUS
wiactuka; Crepeonurorpaduyeckoe MOAETUPOBAHHE.

MeTtoa TOCIOWHOTO HaIIaBieHus TepMmoruiacta bonpmmHaCTBO 3] NMpUHTEpOB pa- OoTaer ¢
TEPMOIUIACTUKOM, B TOM 4YHCJIE C MOJWIAKTUAOM. OH OTIMYAaeTCs MPHUPOTHBIM HPOUCXOXKACHUEM H
HECIIOCOOHOCTBIO BBIICTATH BpelHble BellecTBa. PaboTa 3akioya- ercs B Mojadye TOHKOM HUTU BA3KOTO
iacTuka B TpyOy coruta. OHa u ¢dopmupyer HeoO- Xxoaumblid smeMeHT. Cxema pabotel 3D mpunHTepa
nokasaHa Ha puc.l

HuTs noageprBaIouero
waTEDHana

HITE OCHOBHOIO MBTEPHANE ey

BreTpyep

ﬂqaa/oums\

Meuaraioume

Hanpagnexwe
conna
ABIOKeHHA
marepuana >
| Hanpasnenwe asmxenns

IKCTPYAEPE

Lerans
Kanrow

- [Ioagepxxs, yaansercs
onorpesaemas \ ; TI0Ce BbIpALHBAHIT

BKOHIOBES TATOPHE A

KapTpnax ¢ noagepxnsardy
MATEDHTOM

Kapronmx c ocrosrsm
maTepuanom .

Cxema paboter 3D npunTepa

Crepeonutorpaduueckas nedars [JTaBHBIM MPEUMYLIECTBOM TaKUX NMPUHTEPOB CUMTAETCS BBICOKOE
KaueCTBO H3rOTOBJICHHBIX KOHCTpyKuuH. K ToMy ke 3TM ycraHOBKM ropasgo nemieBie. OHM He
HYKJAI0TCS B 3€pKaax, 4yTo JeJIaeT YCTPONUCTBO ropasio Mpolle.

Bo Bpems mewatu npunTep cuuThiBaeT 3D-mewatHslii ¢aitn (B ¢opmare STL), co- nepxkammit
JaHHBbIE TPEXMEPHOM MOJIEIN, M HAHOCUT IOCIEAOBaTENbHBIE CIOM KHUAKOTO, MOPOLIKOOOpPa3HOro,
OyMa)XHOTO WJIM JIUCTOBOTO MaTepHaja, BBICTpauBas TPEXMEPHYIO MOJEIb M3 CEpUH MOIMEPEeUYHbIX
CEUYEeHHUH. OTU CJIOM, COOTBETCTBYIOLME BUPTYyaJIbHbIM THomnepedyHbiM ceueHussM B CAD-mopnenu,
COCAMHAIOTCS WJIM CIUIaBIISIOTCS BMecTe Ul co3JaHus oOBbeKkTa 3afaHHOM (opMbl. OCHOBHBIM
IPEUMYIIECTBOM JAaHHOTO METOJa sB- JIAeTCSd BO3MOXKHOCTh CO3/IaHUSl T€OMETPUYECKUX (PopM
IIPAKTUYECKH HEOTPAaHUYEHHOM CIIOKHOCTH.

«Pa3pemienue» mpuUHTEpa MOAPA3yMEBAECT TOJIIMHY HAHOCHUMBIX CJIOEB (O0Chb Z) W TOYHOCTH
NO3ULIMOHUPOBAHUS TEYaTHOM TOJIOBKM B TOPU3OHTANBbHOM miockoctu (mo ocsim X u Y). Paspemenue
uzmepsiercst B DPI (konnuecTBo Touek Ha JI0WMM) WM MHUK- poMeTpax (yCTapeBIIUM TEPMUHOM SIBIISETCS
«MHKpPOH»). TunuuHas ToiamuHa ciost co- craBisier 100mkM (250 DPI), xots HekoTophle yCTpoicTBa
Bposie Objet Connex u 3D Systems ProJet ciocoOnbI meuaTaTh ciossmu ToamuHOM ot 16MkM (1 600 DPI).
Pa3pe- menne no ocsiM X U Y cX0Xke C MOKa3aTelsIMU OOBIUHBIX JABYXMEPHBIX JIa3€PHBIX MPHUH- TEPOB.
Tunuunenii pa3mep gacTuil coctaBisieT okoiio 50-100mkm (ot 510 mo 250 DPI) B nuamerpe.

[IporoTunupoBanue AeTaneil MallMH C HMCIOJIb30BAHMEM COBPEMEHHBIX TEXHOJO- T'MH 3aHHMAaeT
BPEMEHHM OT HECKOJBKUX MHUHYT J0 HECKOJBbKMX YacOB B 3aBUCHMOCTH OT HCIOJB3YE€MOro METOoJa, a
TaK)Ke€ pa3Mepa U CI0KHOCTH MOJEIIH.

Hanpagnesue
nepegsioKenn

3T

®opma npeacTaBiaeHus pe3yJbTaTa: rpapuueckuii daiin, cogepraniuii 4epTex 1eTanu

Kpurepun onenkn:
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OrneHka «OTJIMYHOY» BBICTABIISETCS CTYACHTY, €CIIU:

1. IIpaBUJIBHOCTH BBINOJIHEHUS! YEPTEKa B COOTBETCTBUU C 3aJaHUEM IO IMpaBUJIaM IMOCTPOCHUS
nporpammbl KOMITAC-I'PADUK;

OLieHKa «XOPOII0» BBICTaBJISETCS CTYICHTY, €CIIH:

1. [IpaBUJIBHOCTH BBINOJIHEHUS YepTeXka B COOTBETCTBUHU C 3a/laHMEM IO MpaBUaM HOCTPOCHUS
nporpammbl KOMITAC-I'PA®UK ¢ He3HAUNTENBHBIMU MOTPELITHOCTIMU;

OneHka «yJ0BIETBOPUTEIHHOY» BBICTABIISIETCS CTYACHTY, €CIH:

1. Jlony1ieHb! OMMOKY TIPU BBITIOJTHEHUH YEPTEXkKa;

2. Herounoe coOroaeHue npaBui nmocrpoenus yeprexa B mporpamme KOMITAC-I'PADUK;

OlLieHKa «HEYOBJIETBOPUTEIBLHOY» BBICTABIISICTCSA CTYACHTY, €CIIH:

1. lonyuieHs! rpyOble OMMOKY NP BBHITOJIHEHUHU YepTeKa.

IIpakTnyeckoe 3ansaTue Ne 37
IMeuats nmpocTeiimmx reomerpudeckux ¢puryp. Onpeaesnenue npoodjaeM Npu NeYaT pa3auIHbIX

¢uryp

He.]'lb: HN3Y4YUTh OCHOBHBIC MCTOABI IPOTOTUIIMPOBAHUA I[CTB,JICfI MalluH.

Bbinosinus padory, Bel 6ynere ymern:
Y 2.2.04 wucnonb3oBaTh COBPEMEHHbIE MNPUKIAAHBIE OPOrpaMMbl  JJIi  BBIIOJHEHHUS
IPUHLUIIAATIBHBIX TUAPABINUYECKUX CXEM;

MarepunanbHoe obecnieyeHue: nepcoHabHbliil koMmmnberotep, KOMITAC-3D, 3D npunrepsl ¢
noacTaBkoi; 3D ckanep

3az1a1me: OIIMCATb TCXHOJIOTUH, IIPUMCHACMBIC JJIA CO3OaHUA I[eTaneﬁ Pa3JIMIHBIX KOHCTPYKLII/Iﬁ

ITopsiiok BHINOJHEHUs PaGOThI:

1. BriGpaTh 01HY M3 aIIUTHBHBIX TEXHOJIOTHIA

2. TlpoBecTn mHoapoOHOE OMHMCAHHE BHIOPAHHON TEXHONOTMH HM3rOTOBIEHMS jeTand Ha 3D
IIPUHTEPE.

Xon paboTsi:

TeopeTnueckue CBEACHMUS.

B HacTosiee BpemMsi Ha pbIHKE CYIIECTBYIOT pa3jiH4YHbIE AJJUTUBHBIE CHUCTEMBI, NPOU3BOJSAIINE
MOJIENIM 1O Pa3IMYHBIM TEXHOJIOTUSAM M W3 PA3NUYHBIX MarepuaioB. On- Hako, Bce OHU paboOTalOT MO
CXO0XKEMY, TIOCIOMHOMY MPUHLUITY [OCTPOCHUS (U3MUECKON MOJENIH, KOTOpBIM 3aKirodaercs B
CIIEAYIOLIEM:

— cuuteiBanue TpéxmepHoii 3D reomerpun uz3 CAD-cucrem

— pa30bueHue TpEXMEPHON MOJIENIH Ha TOPU3OHTAJIbHBIE CEUEHHUS (CIION) € IOMOLIBIOCTIEIUATBHOM
IIPOrpaMMBbl, TOCTABIISAEMOI ¢ 000PYOBAHUEM MM UCIIOJIb3YEMOM KakK MPHUIIOKEHNE

— MOCTPOEHHE CEUEHHH JEeTalu CIIOH 3a CII0EM CHU3Y-BBEPX, JI0 TEX MOp, I10Ka He OyAeT MoIy4eH
duznueckuit nporotun Moaenu. Ciou pacrnonararTcs CHU3Y-BBEpX, OJUH HAJl APYTUM, GU3UYECKU
[TocTpoeHne mpoTOTUNA TPOAOIKAETCS 10 TEX MOP,MOKa MOCTYNa0T AaHHbIe 0 ceueHusix CAD-monenu.

Bcero pa3nnuaroT HECKOIBKO OCHOBHBIX TexHOJOorui 3/] medatu: MeTol MOCTENEHHOTO HACIOSHUS
iactrka; Ctepeonurorpaduyeckoe MOJACITUPOBAHHE.

Meton mOCTOWHOTO HaruiaBlieHUss Tepmoruiacta bonpmmucTBo 3J] mpuHTEpoB paboTaer ¢
TEPMOIINIACTUKOM, B TOM YHCIIC C MOJIHUITAKTHIOM. OH oTiIn4aeTcs MNPUPOAHBIM MPOUCXOKICHHUEM U
HECTIOCOOHOCTBIO BBIIEISTH BpeHbIE BellecTBa. PaboTra 3akioyaeTcs B Mojade TOHKOW HUTH BSI3KOTO
miactTuka B TpyOy coma. Ona u dopmupyer HeoOXoaumblid snemeHT. Cxema paboTtel 3D mpuHTEpa
noka3aHa Ha puc.l

34



HAT 1OAASPRHBIOLIErO
NETEDHENS
HiTs OCHOBHOTO MaTEpHana

SxcTpyaen

ﬂaqs/aame\h
ok

Harpesareny
Nevararoume

conna \
| Hanpasnenme asikenns

IKCTRYASPS

Hanpasnesme
ABIOKEHHA
Warepuana T

Lerane

Kanrox
IToagepwxs, yaansercs
Mogorpesaemasn Tr0Cre BIpALHEZHS

SKDHNOBES MTETEHOPME A

Kaprpnax ¢ noagepxwsai
Vo —

KapTOWaH C OCHOBHBM
vaTepmaTON

Cxema pabotsl 3D npuHTEpa

CrepeonuTorpadudeckas nedarb [ TaBHBIM MPEHMYIIECTBOM TAKHX MPUHTEPOB CYMTACTCS BHICOKOE
KayeCTBO M3TOTOBJICHHBIX KOHCTpyKUMH. K Tomy ke 3Tu ycTraHOBKHM Tropa3go jnemieBie. OHM He
HYKJAI0TCS B 3€pKaax, 4yTo JeJIaeT YCTPONUCTBO ropasio Mpolle.

Bo Bpems nevatu npuHTep cunThiBaeT 3D-niedatHsiil ¢aiin (B hopmare STL), comepxamiuii JaHHbIE
TPEXMEPHON MOJIENH, U HAHOCHUT IOCJIEI0BATENIbHBIE CJIOU KUAKOT0, TOPOIIKOOOPa3HOro, OyMaKHOTO WK
JUCTOBOTO MaTepuaja, BBICTpauBas TPEXMEPHYIO MOJENb M3 CEPUM IMOMEPEYHBIX CEYCHUU. DTHU CIIOH,
COOTBETCTBYIOIIME BUPTYaJbHbIM MonepeyHbiM cedeHusM B CAD-monenu, coenuHSAIOTCS WU
CIUIaBIISIOTCA BMECTE IS cO3laHusi oObekTa 3amaHHOW (opmbl. OCHOBHBIM MPEUMYIIECTBOM JIAHHOTO
METO/a SIBJISCTCS BO3MOXKHOCTH CO3JaHUS TEOMETPUYECKHX (OPM TPAKTHUYECKH HEOTPaHUICHHOU
CJIOKHOCTH.

«Pa3zpemienue» mnpuHTEpa MOApPa3yMEBaeT TOJIIIMHY HAHOCHUMBIX cJI0€B (0Cb Z) U TOYHOCTh
MO3UIIMOHUPOBAHUS TEYATHOW T'OJIOBKM B TOPH30OHTANBHOM IockocTu (o ocsaM X U Y). Pazpemenue
uzmepsiercss B DPI (konuuecTBo TOuek Ha J1OMM) MM MUKpPOMETpax (yCTapeBLIMM TEPMUHOM SIBIISETCS
«MHKpOH»). Tunmunas TonmmHa cios coctauger 100mkm (250 DPI), XxoTs HEKOTOpBIE YCTPOKCTBA BPOJIE
Objet Connex u 3D Systems ProJet cocoOHBI meuaTtath ciosiMu ToiamuHOM oT 16mMkM (1 600 DPI).
Pazpemienne o ocsim X u Y cxoxke C IMOKa3aTeNsiMH OOBIYHBIX JBYXMEPHBIX JIa3epHBIX HPUHTEPOB.
TunuuHelii pazmep yacTull coctaBisieT okoJio 50-100mkm (ot 510 o 250 DPI) B nuamerpe.

[IporoTunupoBanue AeTased MalIUH C HCIOJIb30BAHMEM COBPEMEHHBIX TEXHOJOTHM 3aHMMAaeT
BPEMEHHM OT HECKOJBKHX MHUHYT J0 HECKOJBbKMX YacOB B 3aBHUCHMOCTH OT HCIOJB3YE€MOro METoJa, a
TaK)K€ pa3Mepa U CI0KHOCTH MOJEIIN.

Hanpaanesue
nepeasioxennan

narpopmes

®opma npeacTaBiaeHus pe3yJbTaTa: rpapuueckuil daiin, cogepraiuii yepTex reTanu

Kpurtepun onenkn:

O1neHka «OTJIIMYHO)» BBICTABIISAETCS CTYACHTY, €CIIU:

1. IlpaBUJIbHOCTH BBHINOJIHEHUS YepTeka B COOTBETCTBMM C 3aJJaHMEM IO IpaBHJaM IMOCTPOEHUS
nporpamMmmel KOMITAC-I'PADUK;

OrneHka «XOpOII0» BBICTABIISETCS CTYIEHTY, ECIIN:

1. IIpaBUJIBHOCTH BBINOJIHEHUS YepTeX a B COOTBETCTBUHU C 3a/laHMEM IO MpaBUIaM MOCTPOEHUs
nporpammbl KOMITAC-I'PA®UK ¢ He3HAUUTENBHBIMU MOTPELIHOCTIMU;

OrneHka «yJ0BJIETBOPUTEIHHOY» BBICTABISIETCS CTYACHTY, €CIH:

1. JlonymieHs! omMOKK IpY BBITTOJIHEHUH YepPTerka;

2. Herounoe cobmtoeHue npasui noctpoeHus yeprexa B nporpamme KOMITAC-I'PADUK;

OrneHka «HEeyAO0BIETBOPUTEIBHO» BBICTABIISIETCS CTYIEHTY, €CIIH:

1. lonyueHs! rpyOble OMMOKY P BBHIITOJIHEHUHU YepPTekKa.

35



IIpakTuyeckoe 3ansaTue Ne 38
Co3nanue pocToii JeTajM MO 3aJaHUI0 M pacnedyaTka Ha 3D-npuHTepe

Hean: HayunTbes monenupoBath Aetaau B CAD cucreme.

Boinosnus padory, Bel Oyaere ymerb:
Y 22.04 wucnonb3oBaTb  COBPEMEHHBIE  INPUKIAAHBIE MPOrpaMMbl I BBIIOJHEHUS
NPUHINIHATIBHBIX THIPABINYECKUX CXEM;

MarepuajbHoe ob0ecniedeHue: nepcoHaibHbIil kKoMiblotep, KOMITAC-3D, 3D nipunTtepsbl ¢
nojacraBkoi; 3D ckanep

33[[31'[1/161 CO31aTb MOACIIN MAIIMHOCTPOUTCIIbHBIX PI3IICHPII>1

HOpﬂ)IOK BbIIIOJTHCHHUA p360TBI .

1. Cosgare 3D monens neramu cucteme Kommac 3D. Tlo 3agaHmio mpenojaBaTens co3iaTh
TBEPJOTEIIbHYIO MOJEIb JETAU ISl ajdb-HEHIIero MPOTOTUITUPOBAHKS B BUPTYyAIbHOM IPOU3BO/ICTBE.

2. Cosnarth paboumii uepTesk JeTalu.

Xon padoTsi:

TeopeTnueckue cBEACHMUS.

J171s TeXHOIOrM4eCKOM OArOTOBKY ITPOM3BOJICTBA B BUPTYaJIbHOE CPEZIE MPEXK]IE BCEro Heo0xoauma
3D mopnens aeranu. 3D Mozaenb A€Tald CO3/1a€TCSl METOJIOM PYYHOI'O KOMIIBIOTEPHOTO rpaduyeckoro
mu3aiiHa B CAD cucreme Komnac 3D BeiOpaB npu 3TOM Haubosee paloHalIbHYIO [10CIIE0BATEIbHOCTD
orepauuil 11 MOJAEIUPOBAHMS TBEPAOTEIBHON MOJIEIH.

[IpoexkTupoBanre MOAENU JETAJM HAUYMHAIOT C CO3JaHHUs 0a30BOr0 Tela IyTEM BbIIOJHEHUS
Olepalry HajJ 3CKU30M (WM HECKOJbKUMH 3CKH3aMHM), O] KOTOPHIM MOHMMAIOT IJIOCKYIO (UTypy, Ha
OCHOBE KOTOPOH 00pasyercs mpocTpaHcTBeHHoe Teno. [loy oneparueil umeroT B BUIy hopMoodpasyroiiee
MIEPEMEILICHUE DCKU3A.

IIpu mocTpoeHnn TBEPAOTEIBHOW MOJEIN B KOMIIBIOTEPHOM Cpelie, MOJEIH CTPOATCS HE UICAITBHON
JUHUEH, a MHOXKECTBOM OTpe3KkoB. Takoi moaxoj obierdaer paboTy siapa mporpammbl. s co3naHus
netanu Ha 3/ nmpuHTepe HEOOXOJUMO MHUHHUMHU3HMPOBATh JJIUHY MPSMBIX OTPE3KOB HAa KPUBOJUHEHHOMN
MOBEPXHOCTH, YTOOBI Je€Tajdb NOJIy4ywsiach Haubonee TOouHOW. IIpuMepoM 3TOro MOXKET CIyXHUTb
HACTpOiika KauecTBa OTOOpaKE€HUs B IPOTrPaAMME.

JIig  MOCTMXKEHMs JIydIEro KauecTBa M3TOTaBIMBAEMOM JETAJM IpPU NPOTrpaMMHUPOBAHUU
yhopasisitolel mporpaMmel s 31 mpuHTEpa HEOOXOAMMO BBHIOpATh MaKCUMAJIbHOE pa3pellieHHe TOUYeK
JETaJIN.

[Ipy TpPOEKTUPOBAHMU 3JIEMEHTOB MEXaHHUYECKHUX IMepellad BXOISAIIMX B COCTaB Pa3IMYHBIX
MEXaHU3MOB IIMPOKO HCIOJIBb3YIOTCS NpuKiIaaHele Oubanorexku Kommac 3D, KOTOpble CyIIECTBEHHO
oOseryatoT pabOTy NPOEKTUPOBIIMKA W TO3BOJSIOT ABTOMAaTHU3UPOBAHHOM pEXUME IMPOEKTHPOBATH
TUIOBbIE JIeTaJd MAIIWH pPa3TU4YHOM KOHCTpYKUMH. Tak Juist co3maHusi 3yOdaThlX KOJIEC, KpBILIEK,
¢bnaH1EeB, 3B€3/104YEK, IKUBOB | T. 1. UCTIONB3YIOT OMOIMoTekn «Bansl 1 Mexanndeckue nepenadu 2Dy u
«Banbl n Mexannueckue nepeaauu 3D». [Ipu 3TOM B aBTOMAaTU3MPOBAHHOM PEXHMME MPOU3BOAATCS BCE
HE00X0IMMbIe MH)KEHEPHBIE pACUEThI MPOSKTUPYEMO JeTau Ha MPOYHOCTh U HKECTKOCTb.

bazoBoii nHpopmanmend s TEXHOJIOTHYECKOH MOATOTOBKU SBISETCS pabounil 4yepTex NeTaau C
TEXHUYECKUMU TpeOOBaHMSIMM Ha M3TOTOBIIEHHE M YCIOBUSMH ee paboThl. Paboume ueprexu
oopmisitoTest B cooTBeTcTBUE ¢ TpeboBanusmu ECK/I.

Pabounit yeprex aeranu — rpaduyeckuil JOKYMEHT, COJIepKalliil n300paxeHue AeTalu U Ipyrue
JTaHHbIe, HEOOXOAUMBIEC IS €€ M3TOTOBJIEHUS M KOHTpOJs. PaGoume yeprexu aerayiell BBHINOJIHSIOT B
OTpe/ieIEcHHOM MacIiTade ¢ MOMOIIbI0 YEPTEXKHBIX MHCTPYMEHTOB WIIM Pa3HOOOPA3HBIX TEXHUUYECKUX
CpEZCTB, BKJIIOYasi CPEACTBA aBTOMATU3MPOBAHHOTO MPOEKTHpoBaHUs Ha 6aze OBM. Ueptexu sBistoTCs
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CpE€ACTBOM BBIPpAXXCHUA 3aMBICJIOB KOHCTPYKTOpPA U OCHOBHBIMU IPOU3BOJACTBCHHBIMU NOKYMCHTAaMH, I1O
KOTOPBIM HM3TOTAaBJIMBAKOT ACTAJIA MAIIIWH.

®opma npeacTaBiaeHus pe3yJbTaTa: rpapuueckuii (aiin, cogepKaniuii 4epTex 1eTanu

Kpurtepun onenku:

OrneHka «OTJIMYHOY BBICTABIISETCS CTYACHTY, €CIIU:

1. IIpaBUJIBHOCTH BBINOJIHEHUS! YEPTEKa B COOTBETCTBUU C 3aJaHUEM IO IMpaBUJIaM IMOCTPOCHUS
nporpammbl KOMITAC-I'PA®UK;

OLieHKa «XOPOIIO0» BBICTABJISIETCS CTYICHTY, €CIIH:

1. [IpaBUJIBHOCTH BBINOJIHEHUS YepTeXka B COOTBETCTBUHU C 3a/laHMEM IO MpaBUIaM MOCTPOCHUS
nporpammbl KOMITAC-I'PA®UK ¢ He3HAUNTEIBHBIMU MOTPELUTHOCTSIMU;

OrneHka «yJ0BIETBOPUTEIHHOY» BBICTABIISETCS CTYACHTY, €CIH:

1. Jlony1ieHbl OMMOKY TIPU BBITIOJTHEHUH YEPTEXkKa;

2. Herounoe coOmroaeHue npaBmi nmocrpoeHus yeprexa B mporpamme KOMITAC-I'PADUK;

OlLieHKa «HEYOBJIETBOPUTEIBHOY» BBICTABIISCTCS CTYACHTY, €CIIH:

1. lonyuieHs! rpyOble OMMOKY P BBIOJIHEHUHU YepPTekKa.

IIpakTnyeckoe 3ansaTue Ne 39
Co3nanue mojeJieii COOPOYHBIX eIMHHUIL

esb: HayunTHCS BRITOTHATH 3 D Monenu k cOopounsiM uepreskam Kommac-rpaduxk.

Bbinosinus padory, Bel 6ynere ymern:
Y 2.2.04 wucnonb3oBaTh COBPEMEHHbIE MPUKIAAHBIE IPOrpaMMbl  JJIi  BBIIOJHEHHUS
IPUHLUIIAATIBHBIX TUAPABINUYECKUX CXEM;

MarepunanbHoe obecnieyeHue: nepcoHabHbliil koMmmnberotep, KOMITAC-3D, 3D npunrepsl ¢
nojacraBkoi; 3D ckaHep

3apanme: co3nath 3 D MoJsienn kK cOOpOUHBIM UepTexkam

Xox padoTsr:

TeopeTnueckue CBEICHHUS.

JU1s TEXHOJIOTMYECKON OJrOTOBKH IIPOM3BOJICTBA B BUPTYAJIbHOE CPEZIE MPEXkK e BCEro Heooxoauma
3D mopens neranu. 3D Mojenb AeTand CO3/1a€TCS METOJOM PYYHOIO KOMIBIOTEPHOTO IpaduyecKoro
mu3zaitna B CAD cucteme Kommac 3D BbIOpaB npu 3ToM Hambosiee parioHaIbHYIO MOCIEe10BaTeIbHOCTD
orepanuil 17 MOJEIUPOBaHMS TBEPAOTEILHON MOJIEIH.

[TpoexTrpoBaHHEe MOJENU JeTalld HAuMHAIOT C CO3JaHus 0a30BOr0 Tejla IYTEM BBITOJHEHHS
orepanuy HaJ 3CKU30M (MJIM HECKOJbKMMM 3CKH3aMH), TOJ KOTOPHIM MOHUMAIOT IJIOCKYI0 (QUrypy, Ha
OCHOBE KOTOpOH 00pasyeTcs mpocTpaHcTBeHHOE Teno. [lof oneparueil umeroT B BULy popmMoodpasyroliee
nepeMeleHre ICKU3a.

ITpu mocTpoeHnu TBEPIOTEIBHON MOJENIN B KOMIIBIOTEPHOM CPEJE, MOJENIN CTPOSITCS HE UI€AIbHON
JUHHUEH, a MHOXKECTBOM OTpe3KoB. Takoil moaxojn obierdaer paboty siapa mporpammbl. Jlins co3naHus
neranu Ha 3] mpuHTEpe HEOOXOIUMO MHUHMMHU3MPOBATH JJIUHY MPSMBIX OTPE3KOB Ha KPUBOJIUMHEHHOM
MOBEPXHOCTH, YTOOBI JeTalb MNodyuywiach HauOosiee TOuHOH. IlpuMepoM 3TOro MOXKET CIyXUTh
HACTpOKa KauecTBa OTOOPAKEHHsS B IPOrpaMMe.

21.]'[5[ AOCTHXKCHUSA JIYUHIEro KadeCTBa HM3TOTAaBIIMBAEMOM JCTalii IIpUu HOpOorpaMMHUPOBaAHUU
ynpasisoneil nporpamMmel Juist 3/ mpuHTepa HEOOXOIUMO BHIOpaTh MAaKCHMAaJIbHOE pa3pelieHue TOYeK
JeTajH.
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IIpy DpPOEKTUPOBAHMM D3JIEMEHTOB MEXAaHMYECKHMX IIepelad BXOIAIIMX B COCTAaB PA3JIMYHBIX
MEXaHM3MOB IIMPOKO HCIOJB3YIOTCS Tpukiaanele Oubmmorexkn Kommac 3D, KOTOpbIe CyIIECTBEHHO
oOneryaroT paboTy MPOEKTUPOBIIMKA M MO3BOJISIIOT aBTOMAaTU3MPOBAaHHOM pPEKUME NPOEKTHPOBATH
TUIIOBBIE JETaJl MAIIWH pPa3IUYHOM KOHCTpYKIMH. Tak Juist co3maHusi 3y04aThiX KOJIEC, KPBIIIEK,
(utaHIEeB, 3BE3/10YEK, IIKMBOB U T. JI. UCIIOJIb3YIOT OubIuoTekn «Banbl 1 MexaHnueckue nepeaaun 2D» u
«Banel n Mexanunueckue nepenayu 3D». [Ipu 3ToM B aBTOMaTU3UPOBAHHOM PEXHUME MPOU3BOJSATCS BCE
HE00XO0IMMble MHKEHEPHBIE PacUeThl IPOEKTUPYEMOH JIeTalld Ha IPOYHOCTh U )KECTKOCTb.

bazoBoii nHpopmanmend s TEXHOJIOTHYECKOH MOATOTOBKU SBISETCS pabounii 4yepTeX NOeTaau C
TEXHUYECKMMHU TpeOOBAHMSAMU Ha H3TOTOBJIEHHWE U YCIOBUAMU ee paboTrel. Paboume ueprexu
odopmisiFoTcs B cooTBeTcTBHE ¢ TpeboBanusmu ECKI.

Pabounii ueprex neranu — rpaduueckuil TOKyMEHT, COAEpKaIlUi U300pakeHue JeTaiu U Apyrue
JaHHbIe, HEOOXOAMMBIEC IS €€ M3TOTOBJICHUS M KOHTpOJs. PaGoume deprexu aerayneil BBHINOJIHSIOT B
OIpENICJIECHHOM MacuITabe ¢ MOMOIIBI0 YEPTEXKHBIX MHCTPYMEHTOB WJIM Pa3sHOOOPA3HBIX TEXHHUYECKUX
CpEeZCTB, BKJIIOYAsi CPEICTBA aBTOMATU3MPOBAHHOTO MPOEKTHpoBaHus Ha 6aze DBM. Ueptexu sBisitoTCs
CPEICTBOM BBIPAXKEHMsI 3aMBICIIOB KOHCTPYKTOpPA U OCHOBHBIMU ITPOHU3BOJCTBEHHBIMU JTOKYMEHTAMH, 110
KOTOPBIM M3rOTaBIMBAIOT AETAJIN MAILIUH.

dopma npeacTaBieHns pe3yJabTaTa: rpaguieckuid (aiisi, comepkamuii 4epTex JeTaiu

Kpurtepun ouenku:

OLeHKa «OTIIMYHO» BBICTABIISIETCS CTYJEHTY, €CIIU:

1. [IpaBWJIBHOCTH BBINOJIHEHUS YEpTEXka B COOTBETCTBUU C 3a/laHUEM IO MpaBUIaM IOCTPOCHUS
nporpammbel KOMITAC-I'PAOUK;

OrneHka «XOpOIl10» BBICTABISETCS CTYIEHTY, €CIIU:

1. [IpaBUJILHOCTH BBINOJIHEHUS YepTeXka B COOTBETCTBUHU C 3a/laHMEM IO MpaBUIIaM MOCTPOCHUS
nporpammbl KOMITAC-I'PA®UK ¢ He3HAUNTENBHBIMU MTOTPEUTHOCTIMU;

OueHKa «yJOBJIETBOPUTEIBHO» BBICTABIISAETCS CTYACHTY, €CIIU:

1. lonyiieHs! omIMOKY pY BBIIOJHEHUH YEPTEXKa;

2. Herounoe cobmtoeHue npaBui noctpoeHus yeprexa B nporpamme KOMITAC-I'PADUK;

OrneHka «HeyA0BIETBOPUTENHHO» BBICTABIISIETCS CTY/IEHTY, €CIIH:

1. lonyuieHs! rpyObie OMMOKY P BBIOJIHEHUH YepTekKa.

IpakTnyeckoe 3ansaTue Ne 40
Pa3paborka urorosoro npoekra. «Iledars 3D geranu ciaoxnon popmbn»

Hesab: HayuuTbCcs MOJEIMPOBATH MpOIECC H3rOTOBIEHUS aAetand Ha 3D mpuHTepe. U3yduThH
uHTepdelic mporpaMMsbl JIJIsl TOATOTOBKY JAE€TaIM K eYaTH.

Beinoanus padory, Bel Oyaere ymers:
Y 22.04 wucnonb3oBaTb  COBPEMEHHBIE  INPUKIAAHBIE TMPOTpaMMbl I BBIIOJHEHUS
IMPUHIUIINATIBHBIX THAPABINYECKUX CXEM;

MarepuaabHoe o0ecniedenue: nepcoHanbHbiil komnerotep, KOMITAC-3D, 3D npunTEpSI €
nojacraBkoit; 3D ckanep

3amanmue:

1. TloaroToBUTH BUPTYaJIbHYIO MOJAEIH K II€YATH.

2. CoznaTh YIpaBISFONIYIO TPOTPaMMy JIJIsl MOJEIUPOBAHMS TEXHOJIOTHYECKOTOMpOIIecca.
3. CreHepHupoBaTh yNpaBISIONIYI0 porpammy B G-kojax, JUisi H3TOTOBIICHUS JIETAIIH.

4. V3yunTh TOPSIOK MOATOTOBKH MOJENU K meuyatu B mporpamme CreationWorkshop.

Xox paboTsr:
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TeopeTnueckue cBeCHHUS.

Creation Workshop

noanMarommm GCode.

KH

— 9TO UWHCTPYMEHTapuil [uis ympasieHus JoObM  3d-

Craiicunr mojeneii Ha kaapsl s DLP-npunTepoB noaaepxuBaeTcst u3 Kopoo-

BBox u 3arpy3ka GCode 1st uCroTHeHUs

Kontposis FDM-nipunTepoB — cnaiicunr uepe3 Slic3r
VYupasnenue UIIY — ¢ ucnonb30BaHMEM BHELIHETO MOCTIPOLIECCOPA
IMonnepskka raapBanrueckux SLA-npunTepoB Ha LaserShark

I'eneparop nopaepxex

3arpy3ka/CoxpaHeHue CIIeH, TOIEPKEK U pe3yIbTaTOB cllaicuHTaXo ] padoTh:
3amycTuTe Ha BalieM KoMibioTepe nporpammy Creation Workshop .

]

7700

Bri6op mynkTa merro Machine

CosmaiiTe yHHKaIbHOE UMsI Barero nmpuHTepa.Manage Machines - Create New.
B mento Machine BeibepuTe Bamn npuHTep.
Beibepute mynkt Properties. Otkpoercst okao Hactpoiiku Machine Configuration
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IPUHTEPOM,




r
Machine Configuration [
Build Platform Area {mm)
X 102 Yill 77 Z 230
Projector Resolution (pixels)
Width 1600 Height 1200
Select Print Display Device Driver
\\\DISPLAY1 eNULL_DRIVER
\\ADISPLAY2 |
| eRF_3DLPRINTER
X Axis Feed Rate (mm/min) Y Axs Feed Rate (mm/min}
100 100
Z Axis Feed Rate (mm/min)
100
=3

Oxno nactpoiiku Machine Configuration

B nozne Build Platform Area BeicraButh: X —192; Y — 108; Z — 300
B mone Projector Resolution BeicTaButh: Width — 1920; Height — 1080 (wiu apy- rue 3HaueHws,

COOTBCTCTBYIOIIINEC YKAa3aHHBIM B HaCTpOfIKe IIPOCKTOpPAa B OHepaHHOHHOﬁ CI/ICTeMe).
B nosne Select Print Display Device Beiopats: \\DISPLAY2.B nosnie Driver Beiopats: EGENERIC.

Haxwmure OK.
Bri6epute mynkT Connection

(& o
Connection Setup &
Port
WE =] (Refres )
COM1 I
COM3 |
# Data Bits

8

o ][]

OxkHno Hactpoiiku Connection Setup

B Bemaparomem noamento Port Beioepure COM-niopT Bamiero Arduino. B BeimajaromiemM moamMeHro

Speed Bri6epuTe 115200.
B nosnie # Data Bits nocraBete 8. Bei6epute nyHkt mexto DLP
i ™ ——T ——T——

TR T T

(= = [[fean /700

Br16op nmynkra mento DLP
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Bri6epute mynkr Show Calibration. Ha mpo3paunoe mHO KroBeThl OyAeT CIpOCIH- pOBaHA
KanuOpoBouHasi cetka. Hactpoiite okyc oOBeKTHBa MPOEKTOpa TaK, YTOOBI JIM- HUM KaTUOPOBOUHON
CETKH OBUTH KaK MOXHO 00JIee TOHKUMHU M YETKUMH.

HACTPOMKA TOYHOW TEOMETPUU ITEYATU

s HACTPOWKH TOYHOM T'€OMETPUHU IeuYaTH TpeOyeTcs MPOU3BECTH CieayromueneucTsus (pucy):
1. O4HCTUTE KIOBETY OT IIOJIMMEPA.

2. BKIIIOYMTE IPOEKTOP.

3. 3amycrute nporpammy Creation Workshop.

4, Bri6epute myHkT menro DLP.

Br16op nmynkra mento DLP

Bribepure mynkr Show Calibration. Ha mnpo3pauHoe AHO KIOBETBI OyJIeT CIPOCHH- pPOBaHA
KkanuOpoBouHas cerka. Hactpoiite okyc oObeKTHBa NMPOEKTOpa TaK, YTOOBI JIM- HUM KaJTUOPOBOUHON
CETKHU ObUIM KaK MOYKHO 00Jie€ TOHKUMH U YETKHUMH.

Ha nHO KIOBETHI IOMECTUTE JIUCTOK TOHKOM OyMary.

Ha nucrtke oTMerbTe XOpOLIO OTTOYEHHBIM KapaHAAIIOM KpaillHMEe TOYKM OToOpa- >KaeMou
KaTMOpOBOYHON CETKH

[T

KannbpoBouHas cerkali3amepbTe pacCTOSIHUS MEXTy OTMETKAMHU.
Bribepure mynkt Properties. Otkpoetcst okHo Hactpoiiku Machine Configuration(pwuc.9).
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Machine Configuration

Build Platform Area fmm)
X 102 Yill 77 Z 230

Projector Resolution (pixels)

Width 1600 Height 1200
Select Print Display Device Driver
\\\DISPLAY1 [eNULL DRIVER |
\\ADISPLAY2 eGENERIC
eRF_3DLPRINTER
{l
|
X Axis Feed Rate (mm/min) Y Axis Feed Rate (mm/min)
100 100

|| Z Axs Feed Rate (mm/min)

100
e

Okwno Hactpoiiku Machine Configuration
B mosnie Build Platform Area BrnummTe M3MepeHHbIC 3Ha4CHUS B MUJUITMMETpax. BeiOepure MmMyHKT

Load Model.
3arpy3uTe BEIOpaHHBIN (aiin

¢ kHoIKy Slice Ha maHenu mporpamMMsI

3arpy:xeHHas B nporpammy 3D moaenbHaxxmur
To 3 = T e

[ e e

[frum 77 (@

&

Br130B okHa HACTPOCK CI/ICTCMLIBYJIGT BbI3BAHO OKHO HaCTpOﬁKH Slice
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Slice! ( Slice Profile : 1, Machine : 2)

Options

. Onuuu nporpamMmsl

Haxxmute knonky Options. Bynet BoizBano okno Hactpoiiku Slicing and BuildingProfile Options
[

Slicing and Building Profile Options

 Options | Start GCode | Pre-Slice GCode | Pre-Lift GCode | Main-Lift GCode | Post-Lift GCode | End GCode |

S!ICE Thickness {mm) Generated Image Pixel Offsets
0.1000C XOffset g

Exposure Time Per Layer (ms)

6000 YOffset g

Bottom Layers Exposure Time {ms)

7000 #layers 3 Lift and Sequence

[7] Use Main-Lift GCode instead of Lift and Sequence
Lift and Sequence Time {ms)

3000
[7] Enable Ant-Aliasing Z Uit Distance mm) Buid Direction
[¥] Generate GCode 25 Bottom_Up  +
[] Export Image Slices Z Lift Speed (mm/s) Z Lift Retract Speed (mm/s)
Export SVG Slices 50 100

Slide / Tit Value
0

0K l [ Cancel

OxkHo Hactpoiiku 3D neuatn

B mone Slice Thickness (TommmHa ciost) BBICTaBbTE KETAEMYIO TOJIIMHY CJ0s (PEKOMEHIyeM
ucnonbs3zoBath BenuuuHbl 0.1 MM, 0.05 MM, 0.025 mm). B mone Exposure
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Time Per Layer (Bpemst 5KcIo3uIMM CJIOSI) BBICTaBbTE 3HAUCHHE B MWILIMCEKYHAaX CO-
OTBETCTBEHHO Ta0JMIIE 2.

B moine #LayerS BBICTABBTC KOJHUYECTBO CJIOCB, KOTOPEIC 6y,HYT OKCIIOHHUPOBATHECA JOJIBIIC
OCTaJIbHBIX.

[TocraBbTe Tam0uKky HanmpotuB myHkTa Enable Anti-Aliasing. ITocTaBpTe rajouKky HampOTUB ITyHKTA
Generate GCode.

B pasnmene Lift and Sequence cummute ramouky ¢ mynkra Use Main Lift GCode instead of Lift
and Sequnce.

B nose Lift and Sequence Time BeictaBsTe 3HaucHre 3000 mc. B mone Z Lift Distance BeictaBbTE
3HadeHue 2,5 MM.
B menro Build Direction Beioepure Bottom_Up. B mone Z Lift Speed BricraBbTe 3Hauenue 50 m/c.

B moste Z Lift Retract Speed BeictaBbTe 3HaueHue 100 m/c. [lepeiiaure Ha 3akmaaky Start GCode
(puc.14).

r
Slicing and Building Profile Options =)
Options |{ Stat GCode | Pre-Slice GCode | Pre-Lift GCode | Main-Lift GCode | Post-Lit GCode | End GCode |
G21 (et units to be mm) 2 |
G391 (Relative Postioning)

M17 (Enable motors) |

Save ‘ ‘ Reload

. OkHO HacTpoliku ympapistolieil mporpammbl COTpUTe BCe, KPOME YKa3aHHBIX Ha PUCYHKE CTPOK.
Haxxmute kHOTIKY Save.

B zaknankax Pre-Slice GCode, Pre-Lift GCode, Main-Lift GCode, Post-Lift GCode corpute Bce
crpoku. CoxpaHsiiTe U3MEHEHUS HAKATHEM KHOIIKH Save.
I[Mepeiinute Ha 3aknanky End GCode. (puc.15)

Slicing and Building Profile Options. (S

Options | de | Pre-Sice GCode | Pre-Lit GCode | Main-Liit GCode | Post-Lit GCode | End GCode ||
W18 (Disable Motors)

OKHO HAacTpOWKM OKOHYaHHs YNpasisiouieil nporpaMMsl CoTpuTe BCE, KpOME YKa3aHHBIX Ha
pucyHke cTpok. Hakmute KHOTIKY Save.
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[Mepeiinute B 3akmaaxy Options.
3akpoiite okHo Hactporiku Slicing and Building Profile Options naxxatuem xHom-ku OK

r
Slice! ( Slice Profile : 1, Machine : 2) &J

Options ’

=] |

. 3aBeplieHre HaCTPOiiKu cucteMbiHaxkmure kHomKy Slice.

Joxaurech 3aBeplIeHUs MpoLiecca CO3AaHUsl CEUCHU M.

Bpemst moctpoenuss momenu MoxHO oueHuTh mo 3amwcu Slicing Completed Estimated Build
Time: Y4:MM:CC (puc. 17).

MOI[GJ'II/IpOBaHI/Ie Imponecca rneyaTtu MOoACIn

TeopeTnyeckue cBeICHHUS.

Crnaiicep - KOMIIbIOTEpHasi MpOrpaMma, IMOCIONHO mpeolOpa3yromias BUPTYAIbHYIO TPEXMEPHYIO
Mojenb B MamumHHbIN koJ (G-code), Mo3BONIAIONIMM aJINTUBHOMY aBTOMAaTU3UPOBAHHOMY YCTPOWCTBY
U3TOTOBUTH JI€TaNb U3 CIIEHUAIU3UPOBAHHOIO MaTepHara.

B 3aBucHMOCTH OT MCHOJIB3YyEMOM TEXHOJIOTHU MOCIOWHOIO MM MOBEPXHOCTHOTO (hOPMHUPOBAHMS
JeTalli pe3yJbTaToM paloThHI ciaiicepa MOTYT ObITh (pailibl, conepskaliue B cede AaHHBIE O CIocobax
dopMHpOBaHUs CIOEB - BEKTOPHbIE JUHHM, PACTPOBBIEC IUIALIKH, IYTH IEPEMELICHUs, HOPMaIu K
MOBEPXHOCTH U JIPYTUE ONPENEISIONINE UIH YIIPaBIISIOIINE JaHHbIE.

Teopust 3amomieHuil (mapkera) B yHPOLIIEHHOM BHJAE TIJACUT — JIIOOYIO IMOBEPXHOCTb MOXKHO
3aMOCTUTH (omucaTh) OECKOHEYHBIM HAa0OpPOM MHOIOYTOJIBHMKOB 0€3 B3a- HMMHBIX HAJIOXKEHUH U
npocBeToB. [lepedpazupys 310 yTBepxkIeHHUE MOXKHO CKa3aTh, YTO JIIOOYI0 MOJIENIb MOXKHO HareyaraTh,
1ope3as €€ Ha CIIOU.

Cnaiiceppl JgensTcs Ha JBa OCHOBHBIX BHJA: YHHMBEpPCAJbHbIE U CIHEIHAIM3HPOBAHHbIC
(xopnopatuBHbie). Kak mpaBuiio, cnenuain3upoBaHHbIE «3aTOUYEHBD) MOJ OJIHY TEXHOJIOTHIO, TOPTOBYIO
MapKy WM MOJENbHYIO JIMHEHKY NPUHTEPOB. YHHBEpCAIbHbIE UMEIOT OOJbIIYyI0 BapHATUBHOCTH B
HACTPOMKAX U PaCCUUTAHBl HA IIMPOKHUNA CIIEKTP COBMECTUMBIX YCTPOMCTB.

[TocTonmbky 3D meuaTh, 3TO MPOIECC, COCTOSIHMK W3 OOJIBIIOTO KOJIMYECTBA HEOOXOAUMBIX IS
BBITOJIHEHUS! YCIIOBUHM, TO M HACTPOEK MX MapaMeTpoOB JOBOJIbHO MHOTO. M Bce OHM pa3HOHAIpaBlieHHbIE,
He nuHelHble. [1oaToMy ya00HO 1 MOHATHO UX CTPYKTYPUPOBAThH 3TO OOJIbIIAs 33/1a4a, OBJIAA€Th KOTOPOIl
BeChbMa HE MpPOCTO. Pa3paboT4YMKM MBITAIOTCS BBICTPOUTh MHTYUTHUBHO IMOHSTHBIE B3aMMOCBSI3U MEXKIY
OCHOBHBIMHM OJIOKaMH HAacTpPOEK: NpPUHTEp, MOJAENb, Marepuan, MOpoduiab mnedatu, sKCTpyAep(bl),
JIOTIOJTHUTEIIBHBIE OMIMH, CKPUIITHL U Makpochl. OHM TO MPUBSI3BIBAIOT OTIPABHYIO TOUKY K MaTepuaiy, To
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K HaCTpOIKaM MPUHTEPA, TO K mpoiieccy o0padboTku moaenu (mpoduito meya- tv) (Simplify, CURA), To
HACTpOIiKaM dKcTpyAepa. Kaxblil cozmaTens ciaiicepa mpuMeHseT CBOK (Grtocoduro B 3TOM Bompoce.
Tem He MeHee, CTPYKTYPHO Bce ciaiicepbl, TOMUMO TJIaBHOTO BBIUMCIUTEILHOTO SIApa MPOrPaMMEI,
OTBEUAIOIIETO 332 MAaTEMaTHUYEeCKHE pacdyeThl TeOMETPUYECKMX (OpM M KOHBEPTAMIO HMX B S3BIK
MAaIIMHHOTO YIIpaBlieHHs g-code, UMEIOT cTaHAapTHBIE 0JI0KK HacTpoeK. OOOOIIEHHO UX MIECTh.

1. Hacrpoiiku nporpammbl - craiicepa. OHM ONIPEAETAIOTCS TBOPYECKUM MOTEHIHAIOM
pa3zpaboTuuka.

Ha xauecTBO neyatu HaCTPOIMKU MpOrpamMMbl IPaAKTUYECKU HE BIUAIOT. OJITHAKO MHOI/IA MO3BOJISIOT
II0JIb30BATENIO0 HE «3a0JIyAUTCS B TPEX COCHAX» U MPABUIIBHO BBICTABUThH €AMHULIBI U3MEPEHUS, CKOPOCTU
COCIMHEHUS MOPTOB, BU3YaTH3AIMIO PE3YIbTATOB CIAWCHHIa, OTOOpAKEHUE MOJIEIH U JPYTUE MOJIC3HbIC
OIILIMH.

2. Hactpoiiku npunTepa.

[Tox >TMM TEPMHHOM MBI NMOHMMAaeM HE TOJBKO «XKEJIe30» MPUHTEPA, HO M €ro YIPaBIISIOUIYIO
JNEKTPOHUKY.

CoBmecTUMOCTh TPOrpaMMHOTO obecrieyeHus. KommecTBO JOCTYIHBIX HAaCTPOEK BapbUpyeTCsS B
3aBHCUMOCTH OT MPO(eCCHOHATBHON «IIPOJIBUHYTOCTHY KaKI0T0 KOHKPETHOTO claiicepa.

YupoméHHble WIH «MOJIENbHBIe)» (IITAaTHBIE) MPOrPaMMBI MO3BOJISIT BaM BBIOpPATh TOJBKO MOEIH
npuHTepa. YHuBepcaiabHbie «Pro» Bepcun morpedyroT yka3aTh Kakoil s3blk G-code MOHMMAeT MpOIIMBKa
I1aThl ynpasieHus. MHorna naxe 1mo3BojsiT HACTPOUTh 3HAUEHUS CKOPOCTEN MepeMelleHus], YCKOPEHUH,
pbiBKOB (jerk), perpaktoB (oTkaToB HUTH) (Hampumep CURA v4.6) 4To mO3BOIUT TaKOMY ciiaiicepy Oolee
KOPPEKTHO pac- CYATHIBATH BPEMs Ha BHITIOJHEHHUE TICYATH.

Mexanuka. «Pacckaxute» ciaiicepy, ueM emy npunércs ynpasisaTh. Kakas y Ba- mero mpuHrepa
MEXaHMYECKasi CUCTeMa IIePEeMEIICHUs — JIeNbTa, JEKapToBas, pyka po0OoTa, Kakue TadapuThl 30HBI
MevaTu, KakKhue OTCTYIIBI OT KpaéB JOMYCTUMBIL,

Oxctpynepsl. Ckonbko y Hero skcTpyaepoB. Kakoro pauamerpa ycrtaHoBieHo coruio. Kaxas
MaKkcHUMaibHas TeMIeparypa MojjaepkuBaeTcs KOHCTpykiueil hotend (ropsiuero Hakoneunuka). KakoBo
paccTOsIHUE MEX]Ty COIUIAMU B JIBYXIKCTPYJAEPHOM HCIIOTHEHUH.

3. Hacrpoiiku matepuana. HacTpoiiku npoduneil ¢uimameHTa: IuamMeTp HUTH, TeMIeparypa
IUTaBJIEHUS, TUIOTHOCTh, IPOU3BOJAUTEND, LIEHA U JP.

4,  Hacrpoiikn Moaenu. UHCTpYMEHTHI yIpPaBIEHHS MACIITAOUPOBAHUEM U TIO3UIMOHMPOBAHMEM
MoJielH B pabodeii 30He. THCTpYMEHTHI 17151 «pEMOHTa» U MOAU(DUKAIINY 3arpy>KEHHOM MOJEIH.

5. Hacrpoiiku cnaiicunra (Hape3ku). MHCTpyMEHTBI M mapaMeTphl (pOPMHPOBAHHUS JETAM W3
Mojnenu. BcmomorarenbHble MHCTPYMEHTHI U yIpaBlieHHE OOBEKTaMU — MOMJEP>KKH, CTEHBI, OallHH,
IUIOTHI U CEPBHUCHBIE ONEPalUH.

6. JlomomHHUTENbHBIE CEPBUCHI: MOCIEIOBATENBLHOCTH KOMaH] — CKPHITHI, MaKpOCHI

2.Hanucanue ympasinstomeid mporpamMmsl st 3D mpuHTEpa OCymecTBUM € MTOMOIIBIO MPOTPaMMBI
CreationWorkshop.

Oransl MNOATOTOBKU OYyIyT BRIMIAAETH CIEAYIOUIMM 00pa3oM:

1. JloGaBrieHre TeOMETPUH JAETAIH B pab0UyI0 00J1aCTh MPOTPAMMBI-TIPUHTEPA
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3D mogens B OKHE MpOrpaMMBbl

2. Hactpolika mapamMeTpoB nedatu

7 e

OKHO HACTPOWKH MMapaMeTpPOB MeYaTH

3. I'enepupoBaHue mporpamMmbl U MOCIIOiHAs MPOBEpPKaA OMepaIuil neyaTu

e

s L
Slicing Comploted Ezzimatod Build Time: 00:24:00
s Vaon E S thems

MOI[GJ'H/IPOBELHI/Ie TEXHOJIOTMYCCKOTO IMponecca

[TocnoiiHast mpoBepKa KayecTBa IeyaTu
[TpocmotpeTh G-koa MOXkHO B 3aknanke GCode.
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VYnpasnsromas nporpamma B G-kojgax

YT1oObl MPOCMOTPETh W300paKEeHUsI CIIOEB mepeiante Ha 3akianaky Slice Viewer(puc.23).

ITocnoriinas BU3yaJin3dalund U3roTOBJICHUA ACTAIN

HepeKJ’IIO‘leHI/Ie MCXKAY CIOSAMU MPOU3BOAUTCS IMOCPCACTBOM IIOJIOCHI MPOKPYTKH CJICBA OT
TJIaBHOT'O OKHAa.

dopma npeacTaBieHns pe3yJabTaTa: rpapudeckuii (aits, comepiKamnuii 4epTex JeTaIn

Kpurepun onenkn:

OrneHka «OTJIIMYHOY» BBICTABIISETCS CTYACHTY, €CIIU:

1. TIpaBUIBHOCTH BBIMIOJIHEHUS 4YepTeXka B COOTBETCTBUU C 3aJlaHUEM TI0 MpaBUIaM
noctpoenns nporpaMmmel KOMITAC-I'PADUK;

OLieHKa «XOpOII0» BBICTABJISETCS CTYIEHTY, €CIIH:

1. TlpaBWIBHOCTH BBIMOJTHEHUS YEpPTe)ka B COOTBETCTBUM C 33JaHMEM TI0 TIpaBUJIaM
noctpoenus nporpaMMbl KOMITAC-I'PA®UK ¢ He3HAYNTEIBbHBIMHU MOTPEIIHOCTSIMU;

OneHka «yJ0BJIETBOPUTEIHHO» BBICTABISETCS CTYACHTY, €CIH:

1. lony1ieHb! OMIMOKY TIPU BHITIOJTHEHUH YEPTEXkKa;

2. Herounoe coOmroaeHue npaBui nmoctpoenus yeprexa B mporpamme KOMITAC-I'PADUK;

OlLieHKa «HEYOBJIETBOPUTEIBHOY» BBICTABIISIETCSA CTYACHTY, €CIH:

1. JlonymieHsl rpyObie OIMTMOKY TP BHIMOJTHEHUN YEPTEkKa.
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