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1 BBEJAEHHUE

BaxHylo uacTp TeopeTHYecKOW U TNPO(EeCCHOHAIBHOW MPAKTHYECKOH MOJIrOTOBKH
00y4aromuxcsi COCTABIISIIOT MPAKTUYECKUE 3aHATHS.

CocraB u coaepkaHMe NPAKTUYECKUX 3aHATUI HalpaBJieHbl Ha peanu3anuio denepanbHOro
rOCyJapCTBEHHOTO 00pa30BaTEIBHOTO CTaHAAPTa CPEIHEr0 MPoPeCcCHOHATBHOTO 00pa30BaHNS.

Benymeld auaakTHUECKOW IENbI0 TPAKTHYECKUX 3aHATHH sBIseTcs (OPMHUpPOBAHHE
npo(heCCHOHANBHBIX TNPAKTUYECKUX yMEHUH (yMEHUH BBINOJHATH ONpEACTICHHbBIC ICHCTBUS,
orepanuy, He0OXOIUMBbIE B MOCIEIYIONIEM B MPO(ECCHOHANBHON AEATEIBHOCTH) WIH YIeOHBIX
MPAKTUYECKUX YMEHH, HEOOXOIUMBIX B MOCIIEAYIOMIEH YIeOHO! AeATEIbHOCTH.

B cooTtBerctBUM Cc pabouell mporpammoi yueOHOW nucuuiuinHbl «nemeHTsl CAIIP B
podeccnoHabHOM e TEIBHOCTH MPELYCMOTPEHO IPOBEACHHE MPAKTUUYECKUX 3aHATUH.

B pe3ynbraTe X BBINOJHEHUS, 00ydatoIUics JODKEH:

ymembo:

- Y1 1 Co3naBate yepTexu aetaneil B komnboTepHoil mporpamme CAIIP;

- Yo 02.07 ucrnosp30BaTh COBPEMEHHOE MTPOrpaMMHOE 00ECTICUeHHE;

CopnepxaHue NPaKTUYECKUX M JIa0OPATOPHBIX 3aHATHI OPUEHTHUPOBAHO HA MOJTOTOBKY
oOyuaronuxcs K OCBOEHHUIO MPOQPECCHOHANBHOTO (-bIX) MOAYINA (-JIeii) mporpaMMbl MOJTOTOBKU
CHEIHAIMCTOB CPEJHEro 3BeHAa 10 CHEUAIBHOCTH W OBJAJACHUI0 Hpogheccuonanvrvimu
KomMnemenyuamu:

- [IK 3.2 PazpabaThiBaTh TEXHOJOTHYECKYIO IOKYMEHTAIMIO JUIsl MPOBEACHHUS IUIAHOBBIX H
HEIUTAHOBBIX PEMOHTOB MPOMBIIIIEHHOTO (TEXHOJIOTUYECKOTO) 000PYAOBAHMUSL. .

A Takxe pOPpMUPOBAHUIO 0OUUX KOMNEM EHYUIL:

- OK 01 Bribupats criocoOsI penieHus 3a1a4 npodecCuoHaTbHON AeTENPHOCTH TPUMEHUTEIBHO K
pa3IUYHBIM KOHTEKCTAM;

- OK 02 HUcnonp30BaTh COBPEMEHHBIE CPEACTBA MOMCKA, aHATIN3a U MHTEPIIPETAIIMU HHPOPMaIIUU U
MH(GOPMALMOHHbIE TEXHOJIOTUH JUIs BBIMOJIHEHHS 3a/1a4 IPO(ECCUOHATIBHOMN 1€ TENTbHOCTH.

BrimonHenne oOydarommxcs NPaKTHUECKUX W/HIIA Ja0OpAaTOPHBIX paboT Mo y4eOHOM
nucuuiuinae «IIpoToTunupoBanue u nHkeHepHbIi qu3aiiH, CAD» HampaBiieHO Ha:

- 000011IeHHe, CHUCTeMaTH3aLUI0, YIIyOJleHHe, 3aKpeIuIeHUe, pa3BUTHE M JETAIU3aLMIo
MIOJIyYEHHBIX TEOPETUUECKUX 3HAHUH 110 KOHKPETHBIM TeMaM y4eOHON AMCUUILINHBL;

- (GopMuUpOBaHME YMEHHUH NPUMEHATH IOJIydEHHbIE 3HAHUS Ha IPAKTHUKE, peau3aluio
€IMHCTBA UHTEIUIEKTYaIbHON U MPAKTHUECKOH JAeATeNbHOCTH;

- (QopmupoBaHMe U pa3BUTHE YMEHHH: HaONIONaTh, CpPaBHMBATh, COIOCTABIATD,
aHAJIM3UpOBaTh, JleJIaTh BBIBOABI U OOOOIIEHUS, CAMOCTOSTENBHO BECTH HCCIEI0BaHMUA,
MI0JIb30BATHCS PA3IMYHBIMU IPHEMaMH U3MEPEHHA, 0POPMIIATh pe3yabTaThl B BUAE TaOJIMIL, CXEM,
rpauKoB;

- IpHoOpeTeHre HaBbIKOB PadOThI € Pa3IMUHBIMU IPHOOpaMH, annapaTrypoi, ycTaHOBKaMU U
JPYTUMHU TEXHUYECKUMU CPEACTBAMU JIJIsl IPOBEACHHUS ONBITOB;

- pa3BUTHE WHTEIUIEKTyaJbHBIX YMEHUH Yy OyIyIIHMX CHEUaTUCTOB: aHAJUTHUYECKHX,
IIPOEKTUPOBOYHBIX, KOHCTPYKTUBHBIX U IP.;

- BBIPAOOTKY MpPH PELIEHUM IMOCTaBJICHHBIX 3a/lad MpO(eCcCHOHATBPHO 3HAYMMBIX KauecTB,
TaKUX KaK CaMOCTOATEIbHOCTD, OTBETCTBEHHOCTh, TOYHOCTh, TBOPYECKAsi HMHUIINATUBA.

[IpakTHueckue 3aHATHA NPOBOJATCS B paMKaxX COOTBETCTBYIOIIEH TEMBI, IIOCIE OCBOEHHMS
TMIAAKTUYECKUX ©MHHI, KOTOpble OO0eCIeuMBalOT HaIMYMe 3HAHWM, HEOOXOJUMBIX Ui ee
BBINIOJIHEHHUSI.



2 METOANYECKUE YKA3AHUSA

Tema 1.1 Ucnoan3osanue CAIIP Komnac-3D a1 aBTOMaTH3a{un
NMPOEKTHO-KOHCTPYKTOPCKUX PadoT B MAIIMHOCTPOEHUHU

[MpakTHyeckoe 3ansaTue Nel
ITocTpoenue yepTeka NJIOCKOM 1eTATH € IJIEMEHTAMH CONPSIZKeHUA

Heab padotrbl: OCBOUTH TEXHOJIOTUIO IOCTPOEHUS YEPTEkKa ACTAIH

Boinosnus padorty, Bul Oynere:

yMeTh:

- ¥a 1 Co3gaBath yeprexu neTtaned B KommbioTepHoil mporpamme CAIIP; - Vo 02.07
HCII0JIb30BAaTh COBPEMEHHOE NPOrPAMMHOE 00eCTIeueHHE;

MarepuajbHoe o0ecnieuenue:

nepcoHanbHbIl  KommbioTep, KOMIIAC-3D, wmeroauueckue yKa3zaHUS IO
BBINIOJIHEHUIONIPAKTUYECKUX 3aHATUN

3aganuel: Co3aaTh yepTe:k 1eTajau 1Mo 00pa3iny U HAHeCTH pa3Mepbl:
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Kparkue TeopeTrnueckue cBeeHHS:

I1naBHBII nepexo OT OAHOM JTMHUM K JPYroi B UepUYeHUHU Ha3bIBAIOT CONpspKeHueM. J{is
MIOCTPOEHMSI COTPSDKEHUI HEOOXOIMMBI CIEAYIOIUE 3JIEMEHTBI: pajnyc CONpPSKEHHs, LEHTP
IYTU COTPSKEHUS M TOUKU CONPSDKEHMSL.

Jns ompenesieHUs] BETUYMHBI M300paKeHUs W3IEIMs WIM KaKoH-IMOO ero 4acTu Io
YepTeKy Ha HeM HaHOcAT pa3Mmepbl. OOIiee KOJIMYecTBO pa3MepoOB Ha YepTexke JOKHO ObITh
HAaUMEHBIINM, HO JIOCTAaTOYHBIM JIJIsl U3TOTOBJIEHUS U KOHTPOJIS U3JEIIHNS.

IIpaBuna HaHeceHUs pa3MEpOB YCTaHOBIEHBI cTaHgapToM U B cucreMe KOMITAC-3D
HAHOCSTCS IT0JIyaBTOMAaTHYECKH.

OcHOBHBIE TPeOOBaHMS K HAHECEHUIO Pa3MEPOB:

NEPBBIMU TPOCTABISAIOT MEHBIIME pa3Mepa, a 3areM Oojbiiue (pa3MepHbIe H
BBIHOCHBIE JINHUU HE JIOJDKHBI IEPECEKATHCSA);

pa3MepHas JUHHUS OTCTOUT OT KOHTypa netanu Ha 10 mM. PaccrosHue mexnay
napayieIbHbIMA Pa3MEPHBIMH JIMHUSMM JIOJDKHO OBITH HE MeHee 7 MM, IpPHU 3TOM Ha BCEM
YepTeske OHO JIOJDKHO OBITHOIMHAKOBBIM;
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Ut 0003HAYCHUS TUAMETpa, panyca, CTOPOHBI KBaJIpaTa, TONIIUHBI U3AeTus (s
IUIOCKHX JIETaJeH ) UCIIOJIB3YIOT YCIOBHBIC 0003HAYCHHUS,
€CIIM JIeTalb MMEET HECKOJIBKO OJIMHAKOBBIX OJJIEMEHTOB, TO Ha 4YepTexe
PCKOMCHAYCTCA HAHOCUTH pa3MCp JIMIIb OJAHOI'0 M3 HUX C YKAa3aHNEM KOJIMYCCTBA.
IMopsiiok BbINOJTHEHUS PA0OTHI:

1. Bribepure ¢popmar A3 ¢ opueHTanneil BEpTHKAIBHOM.

2. N300pa3ute oceBble NMHUU Janee BhIOpaTh BemomoraresbHble mapasiebHble NpsiMble
MPOYEPTUTH TadapuThl GUrypsl (PUCYHOK al) 1O COOTBETCTBYIOIIUM pa3MepaM.

3. N300pa3uTte 3aiaHHBIE OKPYKHOCTH: JUIS TOYHOTO YyKa3aHHs TOYEK MCHOJIb3YHTe

oObekTHYr0 HpuBs3Ky Ilepecedyenme, T.e. IICIKHYTb Ha KHOIIKE ||Z||- YcranoBka
r100a1bHBIX MPUBSI30K M B OTKPBIBIIEMCS OKHE ycTaHOBUTH mosuimio Ilepeceuenue. HyxHo

BEIOpaTh I'eomerpus P |—> OxpyxHOCTH @ lppectn pamuyc 40 Haxkathb Ha Enter mocne
ITOJIBECTH K OCEBOM BEPTHKAIBHOM JIMHUM U BECTH OKPYXHOCTb JI0 KacaHUs €€ U TOPU30HTAIbHOM
BcrioMoratesnbHoi kpuBoi Haxatb JIKM. JloykeH noiaydnuTcs pucyHoK a2.

4. [TocTpouTh OKpPYXHOCTH, KacaTelbHbIE K 33aJaHHBIM OKPY)KHOCTSIM PHCYHOK 02. s

3TOTO MCIOJB30BaTh KOMaHIY o KacareinbHasi OKPYKHOCTH K ABYM KpHBBIM pamnyc — 110

pucyHok ©01. VYjpanuth HEHY)XHbIE YacTH OKPYXKXHOCTEH HCIOJb3YS KOMaHIy PR
PenaktupoBanue — 7“U¥Yceun KPUBYIO.

5. [TocTpouTs eme 0Hy OKPYKHOCTH U3 IeHTpa ¢ pagunycom = 30.

6. [Moctpouts Ayry OKpyKHOCTH h Ha 3aJaHHOM yJaJCHUH OT BHEIIHEr0 KOHTYpa H
MPSIMYIO S, MapauieTbHYI0 BEPTUKAILHONW OCH CUMMETpUHU pucyHok Bl. Mcrnons30BaTh KOMaH1y
Teomerpus & — IJKBHIMCTAHTA KPUBO 7 . Pamuyc = 10 (paccrosiaue).

7. ITocTpouTh COMpsDKCHHE MeEXay NpsMOM N u Iyroil OKPYKHOCTH S ISl 3TOTO

ucnoisibzyeM komanny CkpyrieHue A "paI[I/IyCOM = § PUCYHOK B2, JIOBECTH JIMHUU U ycedb HE
HY>KHbIE JINHUU.

8. Boigenute 0OBEKT CHMMETPUYHO BEPTUKAIBHOW OCH, BBIOpaTh KOMaHIy iR
o=

PegakTupoBanne — = CuMeTpus, BBIOUpaeM TOUKY Ha OCH CBEPXY MOTOM CHHU3Y MOJIy4YETCS
KaK Ha PUCYHKe T.

9. [TocTpouTh OKPY)KHOCTH U KacaTelbHble K HHMM JJIsi 3TOrO BbIOpaTh KOMaHTY 96,
OTpe3ok, KacaTeNIbHBIN K JIBYM KPUBBIM PUCYHKH [, €.

10. Y aanuTh HEHYKHbIE 4aCTH OKPY>KHOCTH.

11. BrImoaHuTE N300paXkeHus pa3MeposB.

®opma npeacTaBJieHus pe3yiabTarTa: rpaguueckue (aiibl, cojepxKaliue 4epTexu aeTanei
Kpurepun oneHku:
OueHkKa «OTJIIMYHO» BBICTABIISIETCS CTYACHTY, €CIH:

1.IIpaBUIbHOCTE BBINOJIHEHUS YEpTEXa B COOTBETCTBUM C 3aJaHHEM II0 IIpaBHIIaM
noctpoenus nporpaMmmsl KOMITAC-T'PADHK;
OneHka «XopoIlo» BBICTABIISETCS CTYACHTY, €CIIH:

1.IIpaBUIbHOCTD BBINOJIHEHUS YEpTEXa B COOTBETCTBUM C 3aJaHHEM II0 IIpaBHIIaM
noctpoenus nporpaMmmsl KOMITAC-T'PA®UK ¢ He3HAUNTENBHBIMU IOIPEMIHOCTMU;
OneHka «yI0BIETBOPUTENIBHO» BBICTABIISIETCA CTYIEHTY, €CIIU:

1.JlomyiieHsl OIIMOKY TPH BBITIOJHEHUN YEPTEXa;

2. He TouHOe coOuofeHne mpaBuil MOCTpoeHus: deprexa B mnporpamme KOMITAC-
I'PADUK;

OneHka «HeyI0BIETBOPUTEIBHO» BBICTABIISIETCS CTYICHTY, €CIIU:

1./lomymieHsl rpyOsbie OIMOKH npu BBITIOJTHEHUH yeprexa.



Tema 1.1 Ucnoan3osanune CAIIP Komnac-3D a1 aBTOMaTH3a{dA
NMPOEKTHO-KOHCTPYKTOPCKUX PadoT B MAIIMHOCTPOEHUH

IIpakTnueckoe 3ansTue Ne2
IlocTpoenue yeprexa u co3nanue 3D-monesn aeranm «Baa»

Heab padoTbl: OCBOUTH TEXHOJIOTUIO IOCTPOEHUS YEPTEkKA JETAIU

Boinosinus padorty, Bul Oynere:
yMeTh:
- ¥n 1 Co3nmaBare ueprexu netanel B koMmmblorepHod mnporpamme CAIIP; - Yo 02.07

HCI0JIb30BATh COBPEMEHHOE NTPOrPAMMHOE 00ECIIEUEHHE;
MarepuajbHoe ob0ecnieuenue:
nepcoHanbHbI  KoMmMbloTep, KOMIIAC-3D, wmeToanueckne yKa3aHUs 10 BBIMOJHEHUIO

MPAaKTUYECKUX 3aHATUI

3apanmue: 1. Co3aaTh YepTex AeTaJIHU 10 00pa3ny U HAHECTH pa3Mephl:
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Ilopsinok BbIMOTHEHHNS padOTHI:

Bribepure Gpopmar A3 ¢ opueHTanueil aao00MHOM.

N306pa3ute oceBble TMHUY Janee BIOpaTh BemomorarenbHble napaJuie/ibHble PAMbIe
ITocTpouts yepTex AeTalIN Ball.

Hanectu pazmepsl.

. 3aMoIHUTh OCHOBHYIO HAJIIIUCh.

dopma npeacTaBiaeHus pe3yJbTarTa: rpaguueckuil Gaiii, coaepkaiiuii 4epTex AeTanu

SARE A



3apanme 2 : Co3aath 4epTrex JeTaju mo olOpasumy AByMs cnocodamMm (C momMoumbio
reoMeTpMYeCKUX NPUMUTHBOB H C MOMOIIbI0O MeHeIKepa 0M0JIN0TEK) U HAHECTH Pa3Mephbl:

5 . 5

11 Bedorsii Ban I

rup 45

dopma npeacraBJieHus pe3yiabTaTa: rpadpudeckue Gaiiisl, coepKaliie YepTexu aeTanen

Kpurepun oueHku:
OrneHka «OTJIIMYHOY BBICTABIISETCS CTYACHTY, €CIIH:

1.IlpaBUIBHOCTS BBINIOJHEHUS 4YepTe)ka B COOTBETCTBHMM  C 3aJaHHEM [0 [paBUJIaM
noctpoenus nporpammbel KOMITAC-TPAOUK;

OI_ICHKa «XOpOoHIO» BBICTABIIACTCA CTYACHTY, CCIIU:

1.IIpaBuIbHOCTL BBHIMOJHEHHS] 4YepTeka B COOTBETCTBHHM  C 3aJlaHUEM TI0 TpaBUiIaM
noctpoenus nporpaMmbl KOMITAC-I'PA®UK ¢ He3HaUUTENBHBIMHU OTPEMIHOCTSIMY;
OueHKa «y10BJIETBOPUTEIBHOY BBICTABISETCS CTYIEHTY, €CIIU:

1.lony1ieHsl OINUOKY NPH BBITOJIHEHUH YepTexka,

2. He touHoe cobmonenue npaBui nocrpoeHus yeprexa B nporpamme KOMITAC-TPADUK;
OneHka «HeyIOBIETBOPUTEIBHO» BBICTABIISIETCS CTYICHTY, €CIIU:

1.JlomymieHsl rpyOble OMMOKK MPH BHITIOJTHEHUN 4YepTexa.

Tema 1.1 Ucnoan3oBanue CAIIP Komnac-3D ajis aBToMaTu3anuu
NPOEKTHO-KOHCTPYKTOPCKUX Pa00T B MAIIMHOCTPOEHUH

IIpakTnuyeckoe 3ansaTue Ne3

IMocTpoenue yeprexa u cozganue 3D- mogenu neranm «3yduaroe

KO0JI1eCO»
7



Ilesb paGoThl: OCBOMTH TEXHOJOTHIO IIOCTPOCHUS YePTEKa JACTAIN C UCIIOJIb30BaHHEM
MeHepKepa OnbImoTeK

Beinosinus patdory, Bel Oyaere:

yMeThb:

- Y1 1 Co3naBate yeprexu aetaneit B komnbrotepHol nporpamme CAIIP; - Yo 02.07 ucnons3oBaTh
COBPEMEHHOE IIPOrPaMMHOE 00ECIICUCHHUE;

MarepuajbHoe o0ecniedeHue:
nepcoHanbHbIi KomnbroTep, KOMITAC-3D, MeToauueckue ykazaHus MO BHIIIOJHEHUIOMPAKTHYECKUX
3aHATHI

3ananne: Co31aTh YepTesk 1eTaJIH M0 00pa3ily ¢ MCNOJIb30BAHNEM MeHeIKepa 0u0JIN0TeKH
HAHECTH pa3Mepbl:
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1.IIpaBUIBHOCTH BBIMOJIHEHHS YEPTEKA B COOTBETCTBUHU C 33/IaHUEM 10 MPABUIIaM MMOCTPOCHHUS
nporpammbl KOMITAC-TPA®UK;

OI_ICHKa «XOpOoHIO» BBICTABIIACTCA CTYACHTY, CCIIU:

1.IIpaBUIBHOCTH BBHIMOJIHEHHS Y€PTEKa B COOTBETCTBUHU C 33/IaHUEM I10 MpaBHUIaM MOCTPOCHUS
nporpamMmMmbl KOMITAC-T'PA®UK ¢ He3HAYNTENBHBIMU NTOTPELIHOCTSIMU;

OneHka «yI0BIETBOPUTENBHO» BBICTABIISETCS CTYIEHTY, ECIIN:

1.JlomymieHsl OMMOKY IpH BBHITIOJHEHUHU YepTexa;

2. He touHoe cobmonenue npaBui nocrpoeHus yeprexa B nporpamme KOMITAC-TPADUK;
OneHka «HeyIOBIETBOPUTEIBHO» BBICTABIISIETCS CTYICHTY, €CIIU:

1.Jlomymiensl rpyOble OMMOKK MPH BBIMIOJHEHUH YepTExXa.



Tema 1.1 Ucnoan3osanune CAIIP Komnac-3D a1 aBTOMaTH3a{uu
NMPOEKTHO-KOHCTPYKTOPCKUX PadoT B MAIIMHOCTPOEHUH

IIpakTnueckoe 3ansiTue Ned
Hcnonb3oBanue MeHeqKkepa 0M0IHOTEK

LleJsib: BBITIOTHATH YEPTEKH C UCTIOIB30BAaHUEM MEHEDKepa ONOIHOTEK.

Beinosinus patdoty, Bel Oyaere:

yMeThb:

- Y1 1 Co3naBate yeprexu aetaneit B komnbrotepHoi nporpamme CAIIP; - Yo 02.07 ucnons3oBaTh
COBPEMEHHOE IIPOrPaMMHOE 00ECIICUCHHUE;

MarepuajbHoe obecrnieuenue:

nepcoHanbHbli KomnbroTep, KOMITAC-3D, MmeToaunueckue ykazaHus MO BHIIIOJHEHUIOMPAKTHYECKUX
3aHATHI

3ananmue:

1 Co3gars cienuduKamnmio K MpakTUIecKo padboTe

Ilopsinok BbINoTHEHHs padoThI:
1 Coznarp crienu$puKaIuio.
2 3amoJIHUTH MITaMM CielU(PUKAITNH.

Xox padoTbI:

Pa6ota co Bcemu 6mbmmotekamu KOMITAC-3D npousBoauTCsi ¢ TOMONIBIO CICTIMATBHOMYTHIIUTHI —
Menemxepa OMOIHOTEK.

JI1st BKITFOUEHUSI ¥ OTKITFOUEHUS MaHen MeHemkepa OnbimoTek ciry>kut komanaa CepBuc —
Menemxkep OnOMroTeK WK KHotka Menepkep onommorek Ha CTaHJapTHOW TTaHEe !,

OxkHO Menemxkepa OMOIMOTEK COMEPKUT HECKOIBKO BKIaoK. Ha mepBoit Bkitagke — bubmuorexu
KOMIITAC-3D oTtobpaxaetcsi cTpykTypa MeHemkepa OMOINOTEK: CIIMCKU Pa3esioB U OUOIMOTEK

[OGRacTs npocmorpa | NS TE NPOOMOTES RO TE
M A0s Monezisopas HAXOLF ULMCCR B BSOS NS 0M PaAnEns

EVELLEYIRL LY
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PucyHok OKHO

Meunenwena

Ecnu B pasaciic UMCIOTCA IO AKIIFOYCHHBIC 6I/I6HI/IOTCKI/I, TO €TI0 IMUKTOTpaMMa 0T06pa>1<aeTc;1 CCPbIM
OBETOM, €CJIN HECT — FOJ'IY6LIM.

% ¥ npuknagsas dubnuoteka,
& v 6ubnuoTeka chparmeHTos,
.‘% Ca
v OGubnuoTteka mogensn.



Pucynok.102 ITukrorpammsl 6MOIHOTEK

Ha ocranpubIx BKIankax Meneodacepa 0ToOpaxaercs CoAePKIUMOE TIOIKITIOYCHHBIX HaTaHHBIN
MOMEHT OMOIMOTEK (PParMEeHTOB, MOJIENICH U MPUKIAIHBIX OMOIHOTEK, pabOTAIOUINX B PEKUME
MIaHEJH.

[ToaxitoueHHbIE OMOIMOTEKH OTMEUEHBI KPACHON «TaJIOUKOM».

st paboTel ¢ Menedacepom v ¢ OUOITMOTEKAMU TIPEAHA3HAYCHBI KOMAH IbI KOHTEKCTHBIXMEHIO
BKJIQJIOK.

[Tpu padore 8 KOMITAC-3D BbI MOXXETE COXpAHATH CO3/IaHHBIE N300paKEHUS TUTIOBBIX ICTAJICH
BO (hparMeHTax, a 3aTeM BCTABJIATh UX B HOBbIE uepTexu. Eciu Bo Bpemsi paboThl 4aCTO BO3HUKAET
HE0OX0IMMOCTb BCTABJISATh B UEPTEIKU OJIHU U T€ ke (PparMeHThl, y100HO MOIb30BATHCS
6ubnuorekamMu (hparMeHToB.

B GubnuoTexax MOKHO YHOPSAIOUYEHHO XPaHUTh Pa3InYHbIE TUIOBBIE ()parMEHTHI C
MIPOM3BOJILHBIMA KOMMEHTapUsIMU K HUM. Mcnionp3oBanue OnbinoTek (pparMeHTOBYIIPOIIAET
MTOUCK ¥ BCTaBKYy B IOKYMEHT TOTOBBIX M300paKEeHUH.

B crarmaptasiil kommiekt noctasku KOMITAC-3D BkitoueHbI HEKOTOpPBIE OMOTHOTEKH
(dbparmeHTOB (HampumMep, OMOINOTEKA TEXHOJIOTUUECKUX 0003HaueHni). J1jist paboThI ¢
O6ubnrorekaMu (pparMeHTOB, HE BXOISAUIMMH B CTaHAAPTHBIM KOMIUIEKT MIOCTAaBKU CHUCTEMBI,
TpeOyeTcst OTAETBHO OIIaunBaeMas JTUIIEH3HSL.

dopma npeacTaBiaeHns pe3yJbTaTa: rpadudeckuii (aii, comepiKammuii 4epTex IeTaIH

Kpurepun oueHku:
OneHka «OTJIIMYHOY BBICTABIISETCS CTYACHTY, €CIIH:

1.IIpaBUIBLHOCTD BBIMOJIHEHHSI YEPTEkKa B COOTBETCTBUH C 3aJlaHUEM TI0 MpaBHJIaM MOCTPOCHUS TPOrPaMMBI
KOMITAC-TPA®UK;

OHGHKa «XOpOoUIO» BBICTABIIACTCA CTYACHTY, CCIIN:

1.IIpaBUILHOCTD BBIMOJIHEHHSI YEPTEkKa B COOTBETCTBUH C 33aJJaHUEM 10 MpaBUiIaM IMOCTPOEHHSI POTrPaAMMBbI
KOMITAC-TPA®UK c He3HAYUTENbHBIMU HOTPEITHOCTAMMU;

OneHka «yI0BIETBOPUTEIBHO» BBICTABIISIETCS CTYCHTY, €CIU:

1.lonyiieHsl OMIMOKY MPU BHIIIOJHEHUU UYEPTEkKa;

2. He TouHoe coOmroaeHue mpaBui noctpoenus yeprexa B mporpamme KOMITAC-TPA®UK;
OneHka «HeyIOBICTBOPUTEIBHOY BBICTABISETCS CTYICHTY, €CIU:

1.JonyieHsl rpyOble OMMOKY PU BHITIOJTHEHUH 4YepTeka.
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Tema 1.1 Ucnoan3osanune CAIIP Komnac-3D a1 aBToMaTH3am{uu
NMPOEKTHO-KOHCTPYKTOPCKUX PadoT B MAIIMHOCTPOEHUH

IIpakTHyeckoe 3aHATHEN? 5

IIpoexTupoBanme cneunpurkanmi

Leuan: BemomHaTs cnenudukanum Kk cOopouHsiM yepreskam Kommac-rpaduk.

Boinosnus padorty, Bel Oynere:
yMeTh:

- V]I 1 Co3naBatp ueptexu netanedl B komnbtoTepHoi nporpamme CAIIP; - Yo 02.07 ucnosb3oBath
COBPEMEHHOE IIPOrPaMMHOE 00ECIICUCHHE;

MarepuajbHoe odecnieuenue:

nepcoHanbHbIil KomnbioTep, KOMITAC-3D, meToauueckue yka3aHus MO BBIIOJHEHUIO TPAKTUYECKUX
3aHATHI

3ajganue:

1 Co3nats cienuuKaImro.

IMopsinok BHIMOJTHEHNS] PA0OTHI:
1 Coznarh crienu@puKaIuio.
2 3anoJHUTh MTaMM CHEIU(UKAITIH.

Xox padoTbI:

1 Coznath crienuuKaImio.
: e

st

Fowrewe Harorofioee

Y 3
LIOKI P TR TR

LAPLE

2 3anodHUTh INTaMM CHEHU(PHUKAIUN TEPEKII0UYMB C HOPMAIBHOTO PEXHMa Ha PEKHUM
a3METKHU CTPaHULIBI.

Ml Auom| AT Fokem Hodn | fome ’

Pospod | Padoriovos 8] Auvm | Auvem | Avcmal

font | | 7

: LIUUHOD+MPLOA [ 179 tbocoba

HKGHTD

b MK

®opma npeacTaBJieHUs pe3yabTara:
11



OTuer o npojenaHHoi paboTe

Kpurepun onenkn:
OneHka «OTJIIMYHO» BBICTABIISETCS CTYAEHTY, €CIIH:

1.IIpaBUIBHOCTD BHINOJIHEHHS YE€PTEKa B COOTBETCTBUM C 3a/laHUEM 10 [TPaBUIaM [TOCTPOEHHUS [TPOrPaMMBbI
KOMITAC-TPA®UK;

OHeHKa «XOpOoUIO» BBICTABIIACTCA CTYACHTY, CCIIU:

1.IIpaBUIBHOCTD BBINOJIHEHMSI YEPTEXKA B COOTBETCTBUM C 33JIaHUEM II0 IIpaBHJIaM OCTPOEHUS ITPOrPaMMbI
KOMITAC-TPA®UK ¢ HE3HAYUTENBbHBIMU [TOTPEIIHOCTSIMH;

OneHka «y10BJIETBOPUTEIBHO» BBICTABIISIETCS CTYCHTY, €CIIU:

1./lomy1ieHbl OIIMOKY MPYU BBITIOJIHEHUU YEPTEXkKa;

2. He TouHOe coOmroaeHue mpaBuil nocrpoenus yeprexa B mporpamme KOMITAC-TPA®UK;
O1eHKa «HEyIOBJIETBOPUTEIILHO» BBICTABIISETCS CTYAEHTY, €CIINU:

1./lomyiiensl rpyOble OMMOKY IPU BBITIOJTHEHUH 4YEpTEkKa.

Tema 1.1 UcnoanzoBanue CAIIP Komnac-3D i aBToMmaTu3auuu
NMPOEKTHO-KOHCTPYKTOPCKHUX PadoT B MAIIMHOCTPOECHUU

IIpakTuyeckoe 3anaTHeN: 6
HNMnopT rpagpmyecKux 10KyMEHTOB

Henab: HayuuTCs CO3/1aBaTh UMIOPT IpaUUECKUX JOKYMEHTOB.

Bbinosinus padory, Bel Oyaere:

yMeThb:

- VI 1 Co3naBarh yepTexu neraieid B komnbiorepHoil mporpamme CAIIP; - Yo 02.07 ucnons3oBaTh
COBPEMEHHOE MPOrpaMMHOE 00eCIIeueHuE;

MartepuajibHoe o0ecrnieyeHue:

nepcoHalbHbIN KoMIbioTep, KOMITAC-3D, MeToauyeckue yKa3aHus MO BBIMOJHEHUIO IPAKTUUYECKUX
3aHATUN

3aganue:

BbINOHUTE UMIIOPT TOKYMEHTOB

IMopsiiok BHIMOJTHEHUS] PAGOTHI:
1 Co3znarp crienu@uKaIuro.

Xox padoTbI:
JIist 9yTeHus: TOKyMEHTa JIF0OOro W3 IMepedrciIeHHbIX (opMaToB (3a HCKIoueHHeM ¢aiino *.Stl u
* Wrl— ux UMIOpPT He MOIEPIKUBACTCS ), BHITIOJHUTE CIICAYIOIINE JICHCTBUSL:

1. Be1zoBure xomanny ®aitn — OTKpBITS.

2. B cnucke Tun ¢aitna nosBuBLIerocst [uajiora BeIOEpUTE HYKHBIA (JOpMaT M yKaKHUTE
umsiaitna.

3. Haxxmure kHomky OTKpeITh. B OonbIIMHCTBE ciy4aeB IOCiE€ 3TOr0 Ha JKpaHe
MOSBIIAECTCAAUAIIOT, B KOTOPOM MOYKHO HACTPOUTH HEKOTOPBIE ITapaMeTPhl UMIIOPTA.

4. Hacrtpoiite umnopt, Haxkmute kHomky OK nuanora. BeiOpaHHBI TOKYMEHT

oynerumnoptupoan B KOMITAC-3D u 3arpyxeH 11l peJaKTUPOBaHUSI.

®opma npeacTaBJieHUs pe3yabTara:
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@aiin, cogepKaMil JOKYMEHT

Kpurepun onenkn:
OneHka «OTJIIMYHO» BBICTABIISETCS CTYAEHTY, €CIIH:

1.1IpaBUIBHOCTD BBINOJIHEHMSI UEPTEXKA B COOTBETCTBUM C 3aJIaHUEM II0 IIpaBHJIaM OCTPOEHUS ITPOrPaMMbI
KOMITAC-TPA®UK;

OHeHKa «XOpOoUIO» BBICTABIIACTCA CTYACHTY, CCIIU:

1.IIpaBUIBHOCTD BBINOJIHEHMSI UEPTEXKA B COOTBETCTBUU C 3a/IaHUEM IO NPaBUJIaM ITOCTPOEHUSI IPOrPAMMBI
KOMITAC-TPA®UK ¢ HE3HAYUTENbHBIMH [TOTPEIIHOCTIMU;

OneHka «y10BJIETBOPUTEIBHO» BBICTABIISIETCS CTYCHTY, €CIIU:

1./lomy1ieHbl OIIMOKY MPYU BBITIOJIHEHUU YEPTEXkKa;

2. He TouHOe coOmroaeHue mpasui nocrpoenus yeprexa B nporpamme KOMITAC-TPA®UK;
O1eHKa «HEyI0BJIETBOPUTEIILHO» BBICTABISCTCA CTYAEHTY, €CIIH:

1./lomyiiensl rpyOble OMMOKY IPU BBITIOJTHEHUH 4YEpTEkKa.

Tema 1.1 UcnoanzoBanue CAIIP Komnac-3D njis aBToMmaru3auuu
NMPOEKTHO-KOHCTPYKTOPCKHUX padoT B MAIIMHOCTPOECHUU

IIpakTuyeckoe 3anaTHeNe 7
Co3nanne 3D -mMonenn COOPOYHOIO YepTeKa CBAPHOTO COETHHEHHS

Hean: Co3math neranu K cOOpoUHbIM YepTexaM B Kommac-rpaduk.

Bbinosinus padory, Bel Oynere:

yMeThb:

- Y1 1 Co3naBath uepTexu Aetaneil B komnbroTepHol mporpamme CAIIP; - Yo 02.07 nucnosib30BaTh
COBPEMEHHOE MPOrpaMMHOE 00EeCTIeUeHUE;

MartepuajibHoe o0ecrnieyeHue:

nepcoHalbHbIN KomibroTep, KOMITAC-3D, MmeToandeckue yka3aHusi 10 BbIIOJTHEHUIOMPAKTUYECKUX
3aHATUN

3aganue:

1 Coznath neranu mo cOOPOYHBIM YEPTEKAM.

Xox padoTbI:

Coopka B cucreme KOMITAC-3D — 310 TpexmepHasi MOielb, 00BEIUHSIONIAs MOJICTH JACTalleH,
BXOJA1IMX B y3ell. KoHCTpykTOp coOupaet y3en, 100aBiisis B HEro HOBbIE KOMIIOHEHTHI WITH YAATISIS
cyliecTBymomye. B kauecTBe mpumMepa paccMOTPHUM MOCTPOEHUE COOPKH, COCTOSIICH U3 IBYX
neraneii: Bana u ["aiiku, TpexMepHble MOJENTU KOTOPBIX OBLITU CO3JAaHBI 3apaHee U COXPaHEHBIB
MaMsTH KOMIBIOTEpPA.
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a0

UYeprex 1 MozeIb Balla

Jly1g Toro 4toObl HauaTh PabOTY, HY)KHO HaxkaTh KHOTNIKY «HoBas cOopka» Ha maHe I ynpaBieHUs
HoBblil noOKyMeHT
CKOMITACG-3D V7 Plus

| Qan Bua Cepeuc Cnpaexka BubnuoTer

OEce éb Lad se @f/N2.| .

Homsmigoymens ____EI|
Hmnmwu]mm]

mo |
4 9 5 0 B

Yeprex Pparreesr  Tekcroesm  Cneuwdixa. Hetane
AOKUEHT

Pucynox Knomnka Hoas c6opka

Ha skpane oTKpoeTcsi OKHO HOBOTO JJOKyMEHTa — cOOpku. B okHe cOopku HaxoauTcs JlepeBo
MOCTPOCHHUS C CUCTEMOM KOOPJIMHAT U IJIOCKOCTSIMU IpoeKiuii. Ha nHCTpyMeHTalIbHOM TTaHen
TOSIBATCS KHOIIKH, YIIPABJISIOLIME MIPOLIECCOM cOOpKH (puc.147).
{ KOMIIAC-3D V7 Plus - [C6opka BE3 HMEHH1(me
‘& oain Peaatop Bua Onepaum Coeundwmauma ¢
D2 @ fald se Bfw .
Fllgl ke 22 @t
flepeeo NocTpoeHAA 2 x|

By, Coopxa

M Nnockocrs XY
M Nnocrocrs ZX
B Nnocrocrs 2Y
}-— Havano xoopaumar

_@ [pynna conpaxed

BE <3088k

Pucynox OxHO nocTpoeHus cOopku
dopma npeacTaBiaeHus pe3yJbTaTa: rpaguueckuil (aiii, coaepraiuii 4epTex.

Kpurepun onenkn:
OneHka «OTJIIMYHO» BBICTABIISIETCS CTYAECHTY, €CIIH:
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1.IIpaBUIBHOCTD BBINOJIHEHUS YEPTEXkKA B COOTBETCTBUU C 33JaHUEM IO [TpaBUJIaM MOCTPOEHUS IPOrpaMMBl
KOMITAC-TPA®UK;

OL[CHKa «XOpOoUIO» BBICTABIIACTCA CTYACHTY, CCIIU:

1.IIpaBUIBHOCTD BBINOJIHEHUS YEPTEXkKA B COOTBETCTBUU C 33JaHUEM 110 ITpaBUJIaM ITOCTPOEHHUSI TPOIPAMMBbI
KOMITAC-TPA®UK ¢ HE3HAYUTENbHBIMU [TOTPEIIHOCTIMU;

OneHka «y10BIETBOPUTEIBHO» BBICTABIISETCS CTYIEHTY, €CIIU:

1./lomy1ieHbl OIIMOKY MPU BBIIOJIHEHUU YEPTEXKa;

2. He TouHOe coOmroaeHue nmpasuil nocrpoenus yeprexa B mporpamme KOMITAC-TPA®UK;
OneHka «Hey10BIETBOPUTEIIBHOY» BbICTABIISIETCS CTYACHTY, €CIIU:

1./lomyiieHbl rpyOble OMMOKY IPU BBITIOJHEHUH YEPTEkKa.

Kputepuu onenku:
OneHka «OTJIIMYHO» BBICTABIISETCS CTYACHTY, €CIIH:

1.1IpaBUIBHOCTD BBIIIOJTHEHUS YEPTEkKA B COOTBETCTBUU C 3aJaHUEM IO NTPABUJIAM ITOCTPOEHHUS TPOTPaMMBbI
KOMITAC-TPA®UK;

OHGHKa «XOpOoUIO» BBICTABIIACTCA CTYACHTY, CCIIN:

1.IIpaBUIBHOCTD BBIIIOJTHEHUS YEPTEkKa B COOTBETCTBUU C 3aJJaHUEM IO IPABWIIAM ITOCTPOEHHUSI IPOTPaMMBbI
KOMITAC-TPA®HK ¢ HE3HAUYNTEIBHBIMU NOTPEIIHOCTAMM;

OneHka «yI0BIETBOPUTEIBHO» BBICTABIISIETCS CTYEHTY, €CIU:

1./lomy1ieHbl OIIMOKY MPYU BBITIOJIHEHUN YEpTEkKa;

2. He touHOE coOuroieHre mpaBwil ocTpoeHus yeprexa B nporpamme KOMITAC-TPADUK;
OneHKa «HeyA0BIETBOPUTEIBHOY BBICTABIISECTCS CTYICHTY, €CIIH:

1.Jlomymiensl rpyOble OMMOKY IPU BBITIOJTHEHUH 4YepTeka.
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Tema 1.1 Ucnoan3osanune CAIIP Komnac-3D a1 aBToMaTH3a{uu
NMPOEKTHO-KOHCTPYKTOPCKUX Pa00T B MAIIMHOCTPOEHUH

IpakTuyeckoe 3ansaTueNe 8
Co3nanue 3D -mozesn coopouHoro 4eprexa «bosToBoe coennHeHUEe».

Heus: Bemmomaats 3D Moenu k c6opounsiM yeprexam Kommac-rpadux.

Beinosinus patdoty, Bel Oyaere:

yMeTh:

- V]I 1 Co3naBatp ueptexu Aeraneil B komnbtotrepHoil mporpamMmme CAIIP; - Vo 02.07 ucnons3oBath
COBPEMEHHOE IIPOrPaMMHOE 00ECIICUCHHE;

MaTepuanbﬂoe o0ecneyeHnue:

nepcoHanbHbId  KoMIbiOTEp, KOMIIAC-3D, wmeroaudeckue yKa3zaHUsS 110  BBITIOJHEHUIO
MPAaKTUYECKUX 3aHATUI
3aganue:

1 Co3zmars geranu B 3D.
Ilopsinok BbINoTHEHUs paboThI:

1 Coznarh crienuQpuKaIuio.
2 3anoJTHATH MITaMM Cielu(PUKAITNH.

Xox padoThI:

1 Boibeputre OTBepeTusi=>OTBeperusi nminnapuieckne=>0tBepcrusi pe3ndoBbie=>Pe3nboBoe
HWIHHAPUYECKOe 0TBepcTHE ¢ (pacKoH riryxoe.

Qaiin  Bwg  Cepenc  Crpasen
2 M 0B & ¥ all=SE2]0 @
¥ i R B
2 - ~N
T Kanaeen
= OTEEDIVS
§ s Korsmecos incTpyNenTamsHee oTaepcTiR MOCT 23557-2006

¥ D Oroencrim xorsnieome

+ QrmencTim usTposse

o OTRepcTiv MO OUe

i

J OTREDCTIR FALaW 8
i S OTBERCTIE NOR MADEIMWE METRLLEONN Pexafite MOCT 1925...

Orpencris peseboece

@ Meno noz pear-Gomt TOCT $751-7317

© =100 nog prar-Sont TOCT 4751-73 omomoe

O Orseocrie ¢ avimoscl pexfoil ASVE B1, 1 rnyxoe

© Orsepcrie ¢ novwoncd pesbon ASVE B1, 1 omosoe
© PEnAceoe Lameaiiimeadne OTIEOCTIR FPOCTOR IiyXoe

B Fesofonos LnnEprHiecoe oTaeDCTIE £ Sa0mi Om03..,

B Feoficsos LImrapuuecoe OTEEDCTINE C LSKDSHKON IIY.
§ Fesnionos Lameapiieccoe OTSEDCTIE C LIKDmION O,
W PesnfoBoe LUMeEpINEDne OTHEDCTIN £ LINWHEIVMECK.
O PEsofonne 191 s-@ommeckne OTHEDCTIe ¢ LIS-IIVECK, .,
B PEMSOHOR LaBRatDiROne OTREDSTIE S0 CF Tl 1ok ,
B PRNACO0E LAUNPE0UHDCNOE STRROCTINE CO (T NEse-RT0M....

Pesfosos
LANODIEDNDE |,

@

Pessionos
LBIHapeOoe Ot

Pesfosoe
LUMHADIEKDE OT

Peswlcooe
WUV DO De OF

Penfoaoe
LAIHADHECK DR OT

|l

2  3apaiite napametpsl orBepcTus: M12 ¢ kpynHbIM marom 1,75 MM U MOCUUTaHHBIMU paHee

rIIyOMHAMHU:
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&G LG

| &

[AuameTp pesubbl Liar pessbbl mybuna oteepcTus [0,1;... Tnybuna pesubul [0,1,10... Yron BhiXOAa HHCTPYMEH...
12 [~]* [x]2 21 118 )
12 0.5 27 21 118

12 0.75 27 21 1118

12 1 27 21 118

12 1.25 27 21 118

12 15 27 21 118

12 175 27 21 118

Bcero: 6

3 B mmamoroBom oxHe B manke OTo0pakeHue, yKaXuTe: ¢ OTPHCOBKOH ocH, Bun ciepenw,
JHeranuzanus — Crangaptabiid. Haxmure kHonky IlpuMeHuTS.

L FE————

Qaiin  Bwg  Cepanc  Copasex
J B O

T | | OmepcTne MI2X21727/1,6x45%

T Kansenn T T |orpeccesa cae fs
s 1 B Crepean
—_lAsTanonsa Crataomi
LWiar peawied 1,75
TryGema oreepcran 10, 1:11 27
___Emfasa newfed 10.1:1000 21
Hama .. 3., ‘W Sepréw
|Ofoman O1mepcy| e

§ L KOraecO e TR NANT ANHae oTRepcTig [OCT 29557-2006
L Ovmeocrim soranieooe

b o Ormencrim useTposee
= TTREDCTIN MO

i (ad OTRecVe riasaw 8

i1 Sl OTREDCTIE NOR MADEIMWE METRIEONN Dol MOCT 1935...

% Otpencris pesbosee
@ Meano noz pesr-Sont TOCT $751-73 rayoe

© =300 nog pear-Sont TOCT 4751-73 omowoe

B Orveocrie ¢ oxoimosot pexsfioi ASVE 81,1 rnyxoe

B Orsepcrie ¢ povwoss pesdon ASME B1, 1 ososoe

B PENACH08 oI ecdne OTREOCTIN FEOCTOR IRy X0e
B FORA0O08 L9MMIEDAIO0E OTROZCTIN (ROCTOR CXROTN0R
.WWMCWF".’!M |
© Fespfoaoe neapiuscme oTaepcTIe £ Ha0MI OmOS....
B Fe3ofos0s WIMrapuenoe OTEEDCTING ©LSKOSHON FY..
B Fesnfionos Laryeapiiecoe OTSEDCTIE C LISKDmKON O,
B PesnSosoes LUMaapiiecoe OTHEDCTIN & LINWHIIVMECK, .,
O PESSon0e LHIMTRDIMEKDE OTHEDCTINE ¢ LISMIHIIVECK, .,
B PUMICHO0R LaUSRaIDRO0E OTREDCTIR S0 CF pTMs+a ToR .
B FRNACO0E LANPE0MHDCHOE STHROCTIE O CT ¥l T oM. ..

3az[a17ITe IIOJIOKCHUEC OTBCPCTHA B OCHOBAHUMU.
kY

5
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4. Eciu OTBepcTHE 3aXOJUT 3a TOJIIMHY OCHOBAHHUS, TOJIIHUHY OCHOBaHHUS HEOOXOJUMO
YBEJIIMYUTH (YTOOBI, IPUMEPHO, PACCTOSHUE OT TIPaHMIIBI OTBEPCTUS O HIKHEH T'PAHHUILIBI
ocHoBanus ObUTO He MeHee 1d), Mcnonb3ys Ui 3Toro KoMmanay peaaktiupoanus Jdedopmanus

CABHUI'OM g“ .

Kputepuu onenkn:
OneHka «OTJIIMYHO» BBICTABIISIETCS CTYAEHTY, €CIIH:

1.IIpaBuIbHOCTD BBITIOJIHEHHSI YEPTEKa B COOTBETCTBHUM C 3a/JaHMEM [0 TPaBHJIaM MOCTPOECHUS
nporpammbl KOMITAC-TPA®UK;

OneHka «X0poIl0» BbICTABIISIETCS CTYACHTY, €CIH:

1.IlpaBUIBHOCTE BBINIOJIHEHUSI Y€pTEXa B COOTBETCTBUM C 3aJlaHUEM [0 IpaBUJIaM IMOCTPOEHUS
nporpamMmMbl KOMITAC-TPA®UK ¢ He3HAYUTETBHBIMH MOTPEITHOCTSIMU;

OneHka «y10BIETBOPUTEIBHO» BBICTABIISIETCS CTYJCHTY, €CIU:

1./lomy1ieHbl OIIMOKY MPU BBITIOJIHEHUU YEpTEkKa;

2. He TouHOe coOmroaeHue mpaBuil noctpoenus yeprexa B mporpamme KOMITAC-TPA®UK;

OneHka «Hey10BIETBOPUTEIBHOY» BbICTABIISIETCS CTYACHTY, €CIU:

1./lomytiensl rpyOble OMMOKY IPU BBITIOJHEHUH 4YEPTEkKa.

Tema 1.1 UcnoanzoBanue CAIIP Komnac-3D njis aBToMmaTu3auuu
NMPOEKTHO-KOHCTPYKTOPCKHUX padoT B MAIIMHOCTPOCHUU

IIpakTuyeckoe 3ansaTHE N29
Co3ganne 3D -mMozesn cOOPOYHOr0 4epTeka N0 HHAUBHAYAJIbHOMY 3a/1aHHIO.

Hean: Bemonusats 3D Moaenu k cOopounsiM uepteskam Kommnac-rpaduxk.

Bbinosinus padory, Bel Oynere:

yMeTh:

- V]I 1 Co3naBath uepTexu eTaneit B koMmmnbroTepHoi mporpamme CAIIP; - Yo 02.07
UCIIOJIb30BaTh COBPEMEHHOE IPOrPaMMHOE 00ECTICUCHHE;

MartepuajnbHoe o0ecrnieyeHue:

nepcoHalbHbIN KommbroTep, KOMITAC-3D, MmeToanueckue ykazaHus 10 BBITOJHEHUIO
MIPAKTUYECKUX 3aHATUI

3aganue:

1 Co3znare geranu B 3D.

IMopsiiok BHIMOJTHEHUS] PA6OTHI:
1 Co3znarp crienu@uKaIuro.
2 3amnoJIHATh ITaMM CHEIU(UKAITIH.

Xon padoTsr:

Co6opka B cucreme KOMITAC-3D — 310 TpexmepHas MoJelNb, 00beINHSIONIAs MOICTH IeTaNeH,
BXOsA1IUX B y3en. KoHcTpykTop cobupaet y3ein, 700aBisas B HETr0 HOBbIE KOMIIOHEHTHI HITH
ynajuss cylniecTByromue. B kauecTBe mpruMepa paccCMOTPHM MOCTPOEHUE COOPKH, COCTOSIIEH W3
nByx netaneit: Bama u [Naiiku, TpexmepHble MOJENN KOTOPHIX ObLIH CO3[aHbl 3apaHee U
COXpaHEHBIB MTaMATH KOMIIbIOTEPA.
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UYeprex 1 Mozeib Bajla

40 o]

T Cam

Pucynox YepTtex v MOJIE€Nb TalikKu

Jly1s Toro 4toObI HaUaTh PaboOTy, HY>)KHO HaxkaTh KHOTNKY «HoBas cOopka» Ha nmaHenu

yrpaByieHus: HOBBII JTOKyMEHT
CKOMITAC-3D V7 Plus

| @ain Buag Cepeuc Crpaska Bvbnuotent
CEHece ep Lad se @/ N2.] .

Hoenit foKyMeHT E3 L

CE
i 9 5 0B

Yeprex Pparneesr  Tekcroesm  Cneuwdswa. Herans
AORYMEHT

Pucynox Knomnka HoBas cOopka
Ha skxpane oTKpoeTcsi OKHO HOBOTO IOKyMeHTa — cOopku. B okHe cOopku Haxonutcs JlepeBo

MOCTPOCHHSI C CUCTEMOW KOOPJAWHAT M TUIOCKOCTSAMH MPOoeKiuii. Ha MHCTpyMEeHTaNbHOM MaHenu
MOSIBATCSL KHOTIKH, YIIPABIIAIOIINE MIpolieccoM cOopku (puc.147).
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Q KOMITAC-3D V7 Plus - [C6opxa BE3 HMEHH1(1e
'@ o3t Peaxrop Bua Onepawm Coeundwwauma €
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Flhe 22 @t
| flepeso nocTpoeHUA 2 X

By Mnockocre XY
8 Nnockocre 2%
W Nnocrocrs 2Y
}-» Havano xoopaumaT

_@ [puynna conpaxeni

B 53 EerE

Pucynox OxHO noctpoeHust cOopku
dopma npeacTaBiaeHus pe3yabTara: rpadpudeckuid (aiisi, cogepxKammii uepTex.

Kpurtepuu onenkn:
O1eHKa «OTJINYHOY» BBICTABIISIETCS CTYJICHTY, €CIIU:

1.IIpaBUIBHOCTD BBIMOJIHEHUS YEPTEXkKa B COOTBETCTBUU C 33JJaHUEM IO MTPaBUIIaM MOCTPOCHUS
nporpamMmmbl KOMITAC-TPA®UK;
O1eHKa «XOpOIIO» BBICTABIISAETCS CTYACHTY, €CIIH:

1.ITpaBHJIBHOCTH BBITIOJTHEHHUS Y€PTEKA B COOTBETCTBUM C 3aJ]aHUEM IO MpaBUJIaM IMOCTPOEHHUS
nporpamMmmbl KOMITAC-TPA®UK ¢ He3HAYNTETHHBIMHE ITOTPEITHOCTSIMU;

OneHka «yI0BIETBOPUTENBHO» BBICTABIISIETCS CTYJEHTY, €CIU:

1.JlomymieHbl OmMOKK MPH BBITIOJTHEHUH YEPTEKA;

2. He touHO€ coOuoieHne mpaBmiI moctpoeHus yeprexa B nporpamme KOMITAC-TPADUK;
OneHka «HeyIOBIETBOPUTEILHOY BbICTABISIETCS CTYACHTY, €CIU:

1.Jlomymiensl rpyOble OMMOKY IPU BBITIOJTHEHUH YepTeka.
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Tema 1.1 Ucnoan3osanue CAIIP Komnac-3D a1 aBToOMaTH3a{uu
NMPOEKTHO-KOHCTPYKTOPCKUX PadoT B MAIIMHOCTPOEHUH

IIpakTnueckoe 3ansitue NelQ
Co3nanue cOOPOUYHBIX Mo/e/Ieil U MX AHMMAaIUs

Leub: BeimoynHaTs anumManuu Kk cOopouHsiM ueprexam Kommnac-rpaduxk.

Boinosnus padorty, Bel Oynere:

yMeThb:

- Y 1 CosznmaBarh uepTexu aetanied B KommbioTepHou mporpamme CAIIP; - VYo 02.07
MCIIOJIH30BAaTh COBPEMEHHOE IPOTrpaMMHOE 00eCTIeYeHHE;

MarepuajnbHoe obecneueHue:

nepcoHanbHbId  KOoMTbIOTEp, KOMIITAC-3D, wmeToauueckne yKazaHWs T1I0 BBITOJHEHHUIO
MPAaKTUYECKUX 3aHATHI

3aganue:

1 Co3nath anuMaIum.

Xoa pa6oTsi:
Mexanuxa: Anumayus (nanee — Bubauomexa) npeaHa3HavYeHa IS CISAYIOMINX IEIICH:

- MMHUTHPOBAHUE JIBIDKEHUH Pa3IMYHBIX MAIIWH, YCTPOWCTB, MEXaHU3MOB H TPUOOPOB,
cMoterpoBaHHbIX B cucteme KOMITAC-3D,

- MMHUTHUPOBAHHUE MTPOIIECCOB COOPKU-Pa300PKH U3ICTUH,

- MPOBEpPKa BO3MOXKHBIX KOJUTU3WH (COyIapeHUi) KOMIIOHCHTOB B TPOIECCE JBIKCHUS
JeTane,

- CO3/IaHUE BHUJICOPOJUKOB, JEMOHCTPUPYIOIIUX pabOTy eme He CYIIeCTBYIOIUX
YCTPOWCTB, ISl TPE3CHTALMMA WIIN JTsI HHTEPAKTUBHBIX TEXHUYECKUX pykoBoacTB (UDTP),

- CO3/IaHUE JBYXMEPHBIX KHHOTpaMM (IIOCIIEAOBATEIBHBIX KaJpOB) Ui TOIPOOHOTO
WCCIICIOBaHUS IBUKCHUSI MEXaHH3MOB

bubnuomexa padotaet B cpene KOMITAC-3D Bepcwuii ot 10.0 u Bbime.

Bubnuomexy MOXHO TPUMEHSTH KaK B TIPOIECCe NPOSKTHPOBAHMS W3ACTHHA, TaK WU B
peKJIaMHBIX  IIeNsAX. B mporecce  MPOEKTUPOBAHHMS  MOXHO  OIIGHUTh  B3aWMHOE
JIBYDKEHUEPA3IMYHBIX 3BEHBCB MEXaHU3MOB, a TaKXKe MPOKOHTPOJMPOBATH TPACKTOPHH JUIS
BBISIBJICHUS KOJUIM3UH, BRI3BAHHBIX HEJOCTATKAMU IIPOCKTHPOBAHUSI.

«AHUMHPOBAHME» U3JCIUI MOMOTaeT COTPYIHHKAM PEMOHTHO-IKCILTYyaTallMOHHBIX OTICIIOB
NPEINPUATHI ObICTPO pa300paThCsi B YCTPOWCTBE U3JCIUS W HAYYHTHCS MOPSIKY COOpPKHU-
pa3dopku. Y CTAHOBKA, MTOIKIIOYCHUE U 3aITyCK OMOIMOTEKH

bubnmuorexka ycranaBauBaercas wu3 auctpuOyrmBa KOMIIAC-3D wu mnpencraBisieTr coOou
crannaptaoe npuioxkenue cucreMbl KOMITAC-3D (nmpuxiagayto 0ubnnoteky). UToOb! ee
MTOIKJTIOYUTh, HEOOXOAMMO BOCHOJIB30BaThCsl Menedocepom dubruomex KOMITAC-3D (cm.
PykoBonctBo mosb3oBarens). B okHe MeHemkepa OuOIMOTEK BBIOCpUTE paszien Hu
MOIKJTFOYUTEB HEM (aiiil npukiaaHoi 6ubmmorexku Animat.rtw. OH 10 YMOJTYaHUIO HAXOUTCSI
B nmanke C:\ProgramFiles\Ascon\KOMPAS- 3D\Libs\Animation3D.Hauaio paGoTsl.

3anmyck ¥ HACTPOIKH.
st pabotel ¢ bubnuomexoii Heo6XoaUMO OTKpHITh AJoKyMeHT KOMITAC-3D —TpexmepHyto

Mojenb coopku (*.a3d). bubnuomexa He paboTaet ¢ APYrUMH TOKYMEHTaMu cucTeMsl. [locie
OTKPBITUS TOKYMEHTA HY)KHO 3aIlycTUTh bubnnoreky:
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| Bubnvotexa arumaumLxm

Anumauma  Uarn  Komnonentol u nepemennbie  lNapamerpor  Coyaapenwa Tpaektopws Toukn  Bocnpoussepenne
?

=l {:I War N1 CreweHue nepemennble] Flpospaqﬂoc'rb]
3 5

_
Stew MapameTpel Nepemell eHUs:
{1 Nepemewenue

: 3 Mapametp 3HaueHne

{21 Bpawenue Tpaekropua TpaekTopns BUHTOB

- Oce eunrarl KonTeker Céopka

. -] Npospayrocts 2 > annnan
-8 Screw
7] War Ne2 MapameTpbl BpalleHus:

-] War N3
-0 War Nea Mapamerp 3HaueHune

H-] War N5 Ocb Ocb enHTa-1
:Q War N6 KoHTekcr Cé6opka
#-0] War Ne7 Bpems, Cex 2.000000

t-{] War Neg
0] War N _I-fanpasnenue (.)46_Eva'rﬂae

A War Ne10 <« &

KommeHTapuii k wary:

Cuauaina HE00X0IMMO MIPOU3BECTH HEKOTOPBIE HaCTPOUKHU
CHUCTEMBI, BBIIOJHUB _KOMaHJbl _MEHI0 _Anumauus - Hacmpouxu:

.“Hacrpoﬁm

[NapaMeTpel BOCNPOMZEEAEHHA MNapamMeTpel NoO YMONYSHUIOD

Kaipos & cekyHay: 24 ) MepemeweHue: MepemenHbie:
T > @ MNpamoe HanpaeneHue ) CropocTe
MNaysa nocne wara, cek 0 v =
) O6parTHoe HanpaBneH1e @ Bpemsa Cek -

[¥] Braouute nepecTpoeHue 2
] PECTP @ CropocTb 3HaveHue: 2

[V]illuk nuueckoe BocnpousEEaeHUE

[T CoznaBare euaeoponuk © Bomer [E=aat|
[7] DcranaeaMBaTE NpU CoYyaapeHUM ShiateHe: 18
BpaweHue: MNpozpayHocTs:
@ Mo uac. crpenke [Mpamoe]
["] Coznark kuHorpanmmy: ) Npotue vacosoit (06patHoe]  Bpema, cex 20
Bia cnepeau || Bua cnesa ©® Yacrora i =
Bua czagu [ |Bua cnpasa ) Bpema g Hay. sHaueHue 0
Bua ceepsy I | Wzomerpua 5 =
TRispeszy AHadueHue: 1 KoHeyH. sHaveHue 1
Kaapoe & cekyHay: oo | Yron nosopota: 360

o

Hactpoiiku napaMmeTpoB BOCIIPOU3BEICHUS

- Kaapsl B cekyHay.

Hactpoiika yactoTel Bocnpou3BeeHUs (KaJpOB/CeK) MPH MMHUTALUU ABWKEHUS MEXaHHU3Ma.
[lo ymon4aHHIO YCTaHOBJIEHA 4YacToTa BocmpousBeneHuss 24 k/c. MOXHO YCTaHOBHTH
BEJIMYMHY U3 npeaonpeaenenHoro cnucka (1,5,10,15,24,30;60;90;120;180).

- ITay3a nocse mara.

[Tay3a mMexay mociaenoBaTeNbHBIMU JABIKEHUAMU (IIaraMu) pa3auuHbIX yacTeil uzgenus. [1o
YMOJYaHHUIO YCTAaHOBJICHA JIIUTENBHOCTH Nay3bl O cek.

- BkiouuTth nepecrpoenue.

Ecnmu B cOopke HUMEIOTCS KOMIIOHEHTBI, KOTOpbIe TpPEOYIOT BBIMOJIHEHUS KOMaHIbI
[Tepectpouts (Hampumep, JIEMEHTHI, IOCTPOCHHBIE B KOHTEKCTE COOPKH — MPY>KUHBI U
T.11.), TO HEOOXOAUMO BKIIOUHUTH TAHHYIO OIIIHUIO.

- ukanyeckoe BOCIIPOU3BeCHHE.

BxuiroueHne HENpEephIBHOTO BOCIPOW3BENCHUS AaHUMAIMM, MpU KOTOPOM IMKI Oyaer
MOBTOPSTHCS ABTOMAaTUYECKH, NTOKA €r0 MPUHYIUTEIHO HE OCTAaHOBUTIIONB30BATEb.

- Co3naTs BHICOPOJIHK.
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[TonkmroueHue mporpaMMmsbl 3amucu aHuMaiu B Buae AVI-¢aiinoB. BeiOop KOHKpPETHOTO
KOJZEKa M €ro HAacTpOWKa MPOU3BOAATCS B MOMEHT HAyaJlaBOCIIPOM3BEICHHS aHMMAIMH Ha
9KpaHe. OTa ONIMsS AaBTOMATUYECKHM OTKIIOYAETCs TOcie 3amucu Buaeoposmka. Ilpu
MOBTOPHOM 3aITyCKe BOCIIPOM3BEICHUS BHICOPOIIMK HE 3aITUCHIBACTCA.

- OcTaHaBIMBATH IPH COYAAPEHUH.

[Ipu BKIIOYEHHOW OMNUIUH BOCHPOU3BEIEHHE OyIeT OCTAHOBJICHO, €CIU MpPH JABIKECHHH
MEXaHH3Ma TPOM30IIO0 CTOJKHOBeHHe jetanmedt (m.  3.2.6). Jlns OGojee TOYHOTO
MO3UIIMOHUPOBAHUSI MEXaHW3Ma B MOMEHT COyJapeHUs] pEKOMEHIYEeTCSl YBEIIMYUBATh
94acTOTy KaJpoB W/WIM YBEIWYMBATh BPEMs [BWKCHHS TOTO KOMIIOHEHTa, KOTOPBIA
HE00X0IMMO OCTAaHOBHTD IIPU COYTApEHUH.

- Co3naTh KHHOTpAMMY.

[Ipu BKJIIOUEHWH OMIMHU B TANKe C TPEXMEPHOH cOOpKOoW OyaeT co3paHa HOBAs IaIka
«Kunorpammay. B Hee OyayT momemeHsl OTASNbHBIC «Kaapbl» aHMMAIlUHU,BBITIOJHEHHBIE KaK
¢parmentel KOMITAC. OtnenbHble HACTPOMKHU 1MO3BOJISIOT BhIOpatTh BUA (Cnepenu, Cnesa u
T.I.), @ TaKXKe YCTaHOBUThb YacCTOTy IOJIyYEHHs KaapoB. PexoMeHmyeTcs ycTaHaBIIMBATh
HEBBICOKYIO YaCTOTY TIIOJIYYeHHs] KaJpoB, T.K. MPH OTOM CYIIECTBEHHO PACTYT PECYPCHI
KOMTIBIOTEPA, 3aTpauyuBaeMble Ha JaHHYIO orepanuio. HacTpOMKINYNCIIOBBIX TapaMeTpoB.

B Ttekymeit Bepcuu bubauomexu peanuzoBaHa BO3MOXKHOCTH 3a7aBaTh 2 BHUAA JIBIKCHHS
KOMIIOHEHTOB C TIapaMeTpaMH, NU3MEHSTh BHEITHHE TIEpEeMEHHbBIE COOPKH MIIM BXOSIINX B HEe
Jeranell, M3MEHSTh MTPO3pavyHOCTh KOMITOHEHTOB:

- 3amanre mnepeMelleHHsl - TIOCIENIOBATENBHBIX MPOCTPAHCTBEHHBIX TIOJIOKCHUNA —
KOMIIOHEHTOB TIPW TIOMOIIM TPACKTOpPHH - JIOMaHBIX. [Ipu 3TOM Haydaso KOOpIMHAT
KOMIIOHEHTA TIepeMEIaeTcss U3 TOUYKK B TOUKY IMOCTynaTesbHo. [lapaMeTpsl mepemenieHus —
Hanpaenienue (MpAMOE WM OOpaTHOE), ckopocmbv (M/C, MM/C, KM/4, Y3JIbI) WIH GpeMs
TepeMeIeHus BJI0JIb TPAEKTOPHH (CEK, MUH, Yac).

- 3ajaHue BpalleHusl KOMIIOHEHTa BOKpyr oceid. Ilapamerpsl BpameHuss —
Hanpaesienue (MO WA MPOTUB YACOBOH cTpenke), uacmoma epawjenus (I'n, o6/MuH) unu
epems epawyerus (CeK, MAH, 4ac);

- 3aaHne U3MEHEHUsI BHEIIHUX mMepeMeHHbIX 3D-cOopku. Ilapamerpbl m3meHeHUs
MIEPEMEHHBIX — CKOPOCHb U 8peMsi;

- 3amaHue U3MEHEeHHs MPO3PAYHOCTH KoMmroHeHTa. [lapamerpsl M3MeHeHHS —

8peMsl, HauanbHoe U KOHeyHoe 3HaYeHUE MPO3PavyHOCTH.

Bce 3Tu n3MeHeHHsT MOKHO 3a7jaBaTh Kak MOCJENOBATENbHO (Ha pa3HBIX LIAarax aHUMalluH),
TaKH MapajlielbHO APYT ¢ ApyroM (Ha OJHOM IIare).

[TapameTpsl mepemMelnieHusi 1 BpalleHUsl MOXHO 3a/1aBaTh KaK YHUCIOBBIMU 3HAUYEHUSIMU, TaK U
dbyakuusamu BpeMmenn F(t).3arpy3ka anumarm.

Kpurepun oueHku:
OneHka «OTJIIMYHOY BBICTABIISIETCS CTYACHTY, €CIIH:

1.IIpaBuIbHOCTh BBINIOJHEHUSI YepTeka B COOTBETCTBHHM C 33JlaHHEM IO MpaBUjaM MOCTPOCHUS
nporpammbl KOMITAC-TPADUK;

OHeHKa «XOpOoUIO» BBICTABIIACTCA CTYACHTY, CCIIU:

1.IIpaBuIbHOCTh BBINIOJHEHUSI YepTeka B COOTBETCTBHHM C 33JlaHUEM IO MpaBUjaM MOCTPOCHUS
nporpamMmmbl KOMITAC-T'PA®UK ¢ He3HAYNTENbHBIMU NTOTPELIHOCTSIMU;
OneHka «yI0BIETBOPUTEIBHO» BBICTABISIETCS CTYJCHTY, €CIU:

1.Jlony1eHsl OMNOKK MPH BBIMOJIHEHUH YepTexka;

2. He touHoe coOutofeHue npaBui nocrpoeHus yeprexa B nporpamme KOMITAC-I'PADUK;
OneHka «HeyIOBIETBOPUTEIIBHOY BBICTABIISETCS CTYACHTY, €CIIU:

1.Jlomymiensl rpyOble OMMOKK MPH BHITOJTHEHUN 4YepTexa.
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Tema 1.1 Ucnoas3osanune CAIIP Komnac-3D ny1s aBToOMaTH3a{uu
NMPOEKTHO-KOHCTPYKTOPCKUX PadoT B MAIIMHOCTPOEHUH

IIpakTnueckoe 3ansaTue Nell
AHnManus cOOPKHM KPUBOLIUIIA

Leub: BeimoynHaTs anumManuu Kk cOopouHsiM ueprexam Kommnac-rpaduxk.

Boinosnus padorty, Bel Oynere:

yMeThb:

- Y 1 CosznmaBarh uepTexu aetanied B KommbioTepHou mporpamme CAIIP; - VYo 02.07
MCIIOJIH30BAaTh COBPEMEHHOE IPOTrpaMMHOE 00eCTIeYeHHE;

MarepuajbHoe obecrnieuenue:

nepcoHanbHbId  KOoMTbIOTEp, KOMIITAC-3D, wmeToauueckne yKazaHWs T1I0 BBITOJHEHHUIO
MIPAKTHUYECKUX 3aHATUN

3aganue:

1 CoznaTh aHMMaLMIO0 COOPKU KPUBOLLIUIIA.

IMopsiiok BHIMOJTHEHNS] PA0OTHI:
1 Co3nath cOOpKY KpPUBOIIIHUIIA.
2 Co31aTh aHUMALIHIO. .

Xox paboThi:
Mexanuxa: Anumayus (nanee — Bubauomexa) npeaHa3HavYeHa I CIEAYIOMINX IEIICH:

- WMUTHPOBAHUE JBWKCHUH PAa3UYHBIX MAIIWH, YCTPOWUCTB, MEXaHU3MOB H IPHUOOPOB,
cmozenupoBanHbIX B cucteme KOMITAC-3D,

- MMHUTHPOBAHUE MTPOIIECCOB COOPKU-PA300PKH U3ICTUH,

- MPOBEPKa BO3MOKHBIX KOJUTH3HMH (COYAapeHH) KOMIIOHEHTOB B IPOIECcCe TBUKCHUS
JIeTajeH,

- CO3/IaHUE BHUJICOPOJUKOB, JEMOHCTPUPYIOIIUX pabOTy eme He CYIIeCTBYIOIUX
YCTPOWCTB, ISl TPE3CHTALMMA MW JTsI HHTEPAKTUBHBIX TEXHUYECKUX pykoBoacTB (UDTP),

- CO3/IaHUE JBYXMEPHBIX KHHOTpaMM (IOCIIEAOBATEIbHBIX KaJpOB) Ui TOJPOOHOTO
WCCIICIOBAHUS IBUKCHUSI MEXaHH3MOB

bubnuomexa padotaet B cpene KOMITAC-3D Bepcwuii ot 10.0 u Bbime.

Bubnuomexy MOXHO TPUMEHSTH Kak B TPOILECCe NPOSKTHUPOBAHMS W3ACIHA, TaK WU B
peKIaMHBIX  IIeNsiX. B mporecce  NPOSKTUPOBAaHHMS  MOXKHO — OLIGHUTh — B3aUMHOE
JIBYDKEHUEPA3IMYHBIX 3BEHBCB MEXaHU3MOB, a TaKXKe MPOKOHTPOJMPOBATH TPACKTOPHH JUIS
BBISIBJICHUS KOJUIM3UH, BRI3BAHHBIX HEJOCTATKAMHU IIPOCKTHPOBAHUSI.

«AHUMHPOBAHKE» U3JICIUI MOMOTraeT COTPYIHHKAM PEMOHTHO-IKCILTyaTallMOHHBIX OTICIIOB
MNPEINPUATHI ObICTPO pa300paThCsi B YCTPOWCTBE U3JCIUS U HAYYUTHCS MOPSIKY COOpKHU-
pa3bopku. Y cTaHOBKA, MOAKIIIOUEHUE U 3aITyCK OMOINOTEKH

bubnunorexka ycranaBnuBaercs wu3 auctpubyrua KOMIIAC-3D u mnpencraBmsier coboit
crannaptaoe npunoxkenue cucreMbl KOMITAC-3D (nmpuxiagnyto 0ubnuoteky). UToOb! ee
MO IKJTIOYUTh, HEOOXOAMMO BOCHOJIB30BaThCsi Menedocepom dubauomex KOMITAC-3D (cm.
PykoBoacTtBo monb3oBarens). B okxHe MeHemxkepa OuOIMOTEK BbIOEpUTE pa3fen u
MOIKJTIOYUTEB HeM (aiii npukiaaHoi 6ubmmorexku Animat.rtw. OH 1o YMOTYaHHUIO HAXOUTCS
B nanke C:\ProgramFiles\Ascon\KOMPAS- 3D\Libs\Animation3D.Hauasno paGoTs!.

3anmyck ¥ HACTPOIKH.
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st pabotel ¢ bubnuomexoti HeoOxoauMO OTKPBITH JoKyMeHT KOMITAC-3D —TpexmepHyto
Mojienb coopku (*.a3d). Pubruomexa He padboTaer ¢ IPyruMHU JOKyMEHTaMu cucTeMbl. [locie
OTKPBITHSI IOKYMEHTA HYKHO 3aMyCTUTh BHOIHOTEKY:

| Bubnuorexa armaumi:0lxm

Annmauna  lWarn  KomnoHenTol u nepemennbie  lNapamerpol  Coyaapenna Tpaektopwa Toukn  Bocnpoussegenne
?

=7 War Net Ciewerme ﬂepemeunbxel MpospaurocTs |
@) Screw
‘D F.Fpmeu.lewe Mapamerp 3HaueHune
D BpaweHue Tpaektopus TpaekTopua BUHTOB
™ Dcb eurra-l KowTexcr Céopka

{1 MNpospaurocTe 2 5 annnnn
_- Screw
-] War N2 MapamMeTpel BpaleHUs:
t-{] War N3
10 War Ned Mapamerp 3HayeHune
-] War N5 Oce Ocb unTa-1
-] War N:B KoHTekcT C6opka
2] War N7 Bpems, Cex 2.000000

H-{] War N
G- War N9 F-.Ianpasnenue (.346-;:_'a'rnoe

{7 War N210

MNapameTpel NepeMelleHus;

ChHauana  HE0OXOAMMO MPOW3BECTH  HEKOTOPHIE  HACTPOUKH
CHCTEMBI, BBIIOJIHMB _KOMAHIbL _MEHI Anumauus - Hacmpotuiku:

Hacrpoiikn
MapaMeTpel BOCNPOMSEEAEHHA MNapamMeTpel No YMoNYaHWo
KalpoB & cekyray: 24 ] Mepemewenue: MepemenHbie:
; @ Mpamoe HanpaeneHue () CropocTe
Mayza nocae wara, cek i} v S %
) D6parHoe HanpaeneHue @) Bpema ek =

V| BkAwuuTE NepecTpoeHUe o
2 PECTP @ CropocTe 3HaueHue: 2

[T Coznabare Buaeoponuk © Bree ey
[7] DcTanaeaMBaTE NpU CoYaapEHIM Shiaetiies 14
BpaweHue: MNpospayHocTe:
@ Mo uac. crpenke [MNpamoe]
("] Coznare kuHorpanmy: ) Npotue vacosoit (06patHoe)  Bpema, cex 20
Bua cnepeaun [ |Bua cnesa ©® Yacrora Mu =
Bua caaau || Bua cnpasa @) Bpems = Hay. sHaueHue 0
Bua ceepsy | | Mzomerpua g =
T 3HaYeHue: 1 KoHeuH. sHayeHue 1
Kaapoe B cekyHay: oo Yron nosopota: 360

Hacrpoiiku napameTpoB BOCIPOU3BEACHUS

- Kanpsl B cexynny.

Hactpoiika yacToTel Bocnpou3BeeHUs (KaJpOB/CEK) MPH MMHUTALUU ABWKEHUS MEXaHHU3Ma.
[Io ymon4aHHIO YCTaHOBJIEHA 4YacToTa BocmpousBelneHuss 24 k/c. MOXHO YCTaHOBHTH
BEJIMYMHY U3 npefonpeaenenHoro cnucka (1,5,10,15,24,30;60;90;120;180).

- ITay3a mocae mara.

[Tay3a mMexay mociaenoBaTeNbHBIMU ABMKCHHUSIMU (IIIaraMu) pa3Mu4HbIX yacTtel uzaenus. [lo
YMOIYaHHUIO YCTAaHOBJICHA JITUTENBHOCTH Tay3bl O cek.

- BkiouuTh nepecrpoenue.

Ecnmu B cOopke uMEIOTCS KOMIIOHEHTBI, KOTOpbIe TpPEOYIOT BBIMOJIHEHUS KOMaHIbI
[Tepectpouts (Hampumep, 3IEMEHTHI, IOCTPOCHHBIE B KOHTEKCTE COOPKH — MPY>KUHBI U
T.11.), TO HEOOXOAUMO BKIIOUHUTH TAHHYIO OIIIHUIO.

- [MukiauvyecKkoe BOCIPOU3BEACHHUE.
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BriiroueHue HENPEphIBHOTO BOCIPOM3BENCHUS AaHUMAIMHM, TPU KOTOPOM IMKJI Oyaer
MOBTOPATHCS AaBTOMATUYECKH, TIOKA €ro MPUHYIUTEILHO HE OCTAaHOBUTIIONB30BATENb.

- Co3naTh BUICOPOJINK.

[TonkmroueHue mporpaMMmbl 3amuck aHumanmu B Buae AVI-¢aiinoB. BeiOop KOHKpPETHOTO
KOJZEKa M €ero HacTpOWKa NMPOU3BOAATCS B MOMEHT HAyaJlaBOCIIPOM3BEICHHUS aHMMAIMH Ha
9KpaHe. OTa ONIMsS AaBTOMATUYECKHM OTKIIOYAETCs TOcie 3amucu Buaeoposuka. Ilpu
MOBTOPHOM 3aITyCKe BOCIIPOHM3BEICHUS BHICOPOIIMK HE 3aITUCHIBACTCA.

- OcTaHaBJIMBAThH NPH COYIAPEHUH.

[Ipu BKIIOYEHHOW OMIUH BOCHPOU3BENEHHE OYyIeT OCTAHOBJICHO, €CIU MPH IABIKCHUH
MEXaHH3Ma TMPOM30ILIO0 CTOJKHOBeHHe jetanmeit (m.  3.2.6). Jlns OGojee TOYHOTO
MO3UIMOHUPOBAHMS MEXaHH3Ma B MOMEHT COYJapeHHUs PEKOMEH]IyeTCSl YBEIIMUHUBATH
9acTOTy KaJpOB W/WIM yBEIWYHMBATh BpPEMs JIBFDKCHHS TOTO KOMIIOHEHTA, KOTOPBIH
HE00X0IMMO OCTAaHOBHTD IIPU COYIApEHUH.

- Co3naTb KHHOTpAMMY.

[Ipu BKJIFOUEHWH OMIIMU B TIANKEe C TPEXMEPHOH cOOpKOoW OynmeT co3jaHa HOBas Iarka
«Kunorpammay. B Hee OyIayT moMemieHsl OTeNbHBIE «Kapbl» aHUMAIH,BBITIOJTHEHHBIE KaK
¢parmentel KOMITAC. OtnenbHble HACTPOMKHU 1MO3BOISIOT BhIOpatTh BUA (Cnepenu, Cnesa u
T.I.), @ TaKXKe YCTaHOBHUThb YacTOTy IOJIyYCHHs KaapoB. PexoMeHmyeTcss ycTaHaBIMBaTh
HEBBICOKYIO YaCTOTY TIOJIYYEHHs] KaJpOB, T.K. MPH OTOM CYHIECTBEHHO pAaCTyT PECYpCHI
KOMIIBIOTEPA, 3aTpauyuBaeMble Ha JaHHYIO onepanuio. HacTpOMKINYNCIIOBBIX TapaMeTpoOB.

B Texymeir Bepcum bubauomexu peaquzoBaHa BO3MOXKHOCTH 3a7aBaTh 2 BHUAA JIBIDKCHHS
KOMITOHEHTOB C MTapaMeTpaMHy, H3MCHSITh BHEIITHHUE ITEPEMEHHBIC COOPKH WA BXOSIIUX B HEE
Jeranell, M3MEHSTh MTPO3PavYHOCTh KOMITOHEHTOB:

- 3amaHre mnepeMelleHHsl - TIOCIENIOBATENBHBIX MPOCTPAHCTBEHHBIX TIOJOXKCHUNA —
KOMITOHCHTOB TIPH TIOMOINM TPACKTOPUH - JIOMaHbIX. [Ipw 3TOM HadYajao KOOpIWUHAT
KOMIIOHEHTA TIepeMeIaeTcss U3 TOUYKM B TOUKY MOCTymaTesibHo. [lapaMeTpsl mepemenieHus —
Hanpaenienue (MpsAMOE WM OOpaTHOE), ckopocmbv (M/C, MM/C, KM/4, Y3JIbl) WIH GpeMs
TepeMeIeHus BJI0JIb TPAEKTOPHH (CEK, MUH, Yac).

- 3ajaHne BpallleHUusl KOMIIOHEHTa BOKpyr ocei. Ilapamerpsl BpamieHuss —
Hanpasienue (MO WA TPOTUB YACOBOH cTpenke), uacmoma epawjenus (I'n, o6/MuH) umu
epems epawerus (CeK, MAH, 4ac);

- 3aaHue W3MEHEHUsI BHEIIHUX mMepeMeHHbIX 3D-cOopku. Ilapamerpbl m3meHeHUs
MIEPEMEHHBIX — CKOPOCHb UIIU 8peMsi;

- 3amaHue U3MEHEeHHs MPO3PAaYHOCTH KomroHeHTa. [lapamerpsl u3MeHeHHS —

8peMsl, HauanbHoe U KOHeyHoe 3HaUeHUE MPO3PavyHOCTH.

Bce 3Tu n3MeHeHMsT MOKHO 3ajlaBaTh KakK MOCTEIOBATENbHO (Ha Pa3HBIX LIAarax aHUMAllUH),
TaKH MapajlielbHO APYT ¢ ApyroM (Ha OJHOM IIare).

[TapameTpsl mepemMelneHusi 1 BpalleHUsl MOXHO 3a/1aBaTh KaK YHUCIOBBIMU 3HAUYEHUSMU, TaK U
¢dbyakuusamu BpeMmenn F(t).3arpy3ka anumaruu.

UToObI 3arpy3UTh paHee COXPaHEHHBIN ClieHapUil aHUMallUK, He0OX0IUMO:

- oTkpeiTb B KOMIIAC-3D wMomens cOOpKH, Isl KOTOPOW CO3JaBajics
CIIeHapUHaHUMAIUH;

- 3alycTUTh KOMaHAy bubnuomexa anumayuu,

- B OKHE OMOIMOTEKH BBITIOTHUTH KOMaHIbl AHumayus - 3aepy3ums;

- B OKHE BbIOOpa (aiinoB HaiiTu cooTBercTByrOmMi XML-10KyMEHT aHUMAIUU
WHaXaTh KHOMIKY OmKpbimb.

CoxpaHeHue aHUMAIUH.

Cuenapuit anumanuu coxpansercs B Buge XML-nokymenra (daiin ¢ pacmupernem

*.xml). YToOBI COXpaHUTH CLICHAPUil aHUMAIIMH, HEOOXO MO

- CO3/1aTh CLIEHapHil aHMMaLuK (CM. aajee);

- B OKHE OMOJIMOTEKU BBIOJIHUTH KOMaHIbl MeHI0 Anumayus - Coxpanums,

- BbIOpaTh MamKy Ha JAUCKE JUISI COXpaHEeHHs CLEHapus aHUMalWu, B TOJe
«Mmsdaitnayseectu ums XML-kanpa anuMmanuu u 3ateM Haxatb KHONKY Coxpanums;

- TEKYIIUH CIEHApHi aHMMAallMd MOXKHO COXpPaHATh B Ipoliecce paboThl C
oubnuorekoit mo komanae Anumayus - Coxpanumo;
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- MO>KHO COXPAaHUTb CLEHApUH MO APYTUM UMEHEM, BBIOpaB KOMaHy A Humayus

— Coxpanums Kak.

YupagsieHue cocTosiHueM COOPKHU

ITpu pabote OMOIMOTEKH KOMIIOHEHTHI COOPKH (DPM3NYECKU MEepPEeMEeNIaroTcs B MPOCTPAHCTBE,
TaKX€ MOYXET MEHATHCSI COCTOSIHUE CONPSKEHUM. J[JI1 OTKIIIOUEHHS CONPSKEHUM, HATOKEHHBIX

Ha KOMITIOHCHTBI, MEIIAIOIIUE TIEPEMEIICHUIO KOMITOHEHTOB Ha IIare, He0OX0IMMO BBITIONHUTH
koManay KOMITAC-3D Hckarouums u3 pacuema nepes Co3aHueM ouepenHoro mara. YTtoOsr
00JIer9UTh BO3MOXXHOCTH BO3BpaTa COOPKH B OTPE/ICICHHBIC MOJI0KEHHUS, MOXKHO 3allOMUHATh

B CLEHapUU OTJEJIbHBIECOCTOSIHUSI Ha OIpENeIeHHOM Iare. PekomeHayercs nenaTb 3TO B
Hayaje 111ara, Korjja KOMIOHEHThl YCTaHOBJIEHBI B HEKOTOPOE «HUCXOIHOE MOJI0XKEHHE». YTOObI
3allOMHUTh COCTOSIHME Hauyaja Ilara, YCTaHOBUTE€ KypcOp Ha HY)KHOM IIare M 3aTeM
BBIIIOJIHUTE KOMaHAbl MeHIo [llae - 3anomnume nauanvhoe cocmosauue. [{ns Bo3Bpara B
Ha4YaJIbHOECOCTOSIHUE OCIIE BBIIIOJIHEHUSI CLIEHApUsl aHUMAallMU, MOYKHO IOCJIEIOBATEIbHO
«CHU3Y» - «BBEpX» YCTAHABIMBATh KypCOp Ha IIare W BbHINOJIHATh KOMaHAbl MeHio [llae -
Yemanosums 6 nauanvnoe cocmosnue.

Uto0bl BEpHYTH COOPKY B COCTOSIHHME, B KOTOPOM OHa HaxoJwjiach B MOMEHT 3alycka
OMOMMOTEKH, MOKHO BBIMOJTHUTH KOMaHABI MEHIO Axumayusi — Bozepam 6 ucxoouoe
cocmosiHue.

Hlar anumanum.

[TocnenoBaTrenbHOCTh BCEX OTIENIBHBIX MEpEeMENIeHN MeXaHn3Ma (aHUMaIMI0) MOKHO pa30UTh Ha
HECKOJIBKO uiazcoe. Ha KaxJoM 1mare MOKHO KOMOMHUPOBAThH T€ WJIM WHBIC TTPUHITUIIBI JIBUKCHUS
3BeHbeB. [Ipu 3amycke OMOIMOTEKH B OKHE aHMMAIUK Beeraa mpucyTcTByeT «lllar Nely.
JlobaBjieHue u yiajieHue 1IAaroB.

Jlyig co3anus OYepeHOro I1ara aHuMauy HeoOX0 MO BBIMIOJIHUTh KOMaHbl MeHio [[lae

- Jlobaéums wiae VA UCTIONB30BaTh COOTBETCTBYIOIIYIO KOMaHly B KOHTEKCTHOM MeHIo. B nepese
CIleHapHsl aHUMAIIUH TTOSIBUTCSI HOBBIN IIIar.

Ecnu HeoOXxoauMo ynanuTh 1ar, HEOOXOAMMO BBIAEIUTH €r0 MBIIIBIO B JEpeBE CIEHApUs U
BBITIOJIHUTh KOMaHIbl MeHW [llae - Yoanums wae, WM WCMOJIB30BATHCOOTBETCTBYIOIIYIO
KOMaH/TyB KOHTEKCTHOM MEHIO.

Ilpumeuanue: lllac Nel secec0a npucymcmseyem 6 mexywel aHuMayuu, yOoaniims €20 Helb3sl.
Yoanams opyaue wacu MoxicHO monivko ¢ KoHya nociedo8amenbHO «CHU3)Y- 88EPX K.

CocTosinne cOOpPKHU Ha 1IAre.

i yrpaBieHHs] COCTOSIHUSAMHM COOpPKM HCHOJB3YIOTCS KOMaHIbl MeHio [llae -3anomnums
HauanvHoe cocmosanue U Lllae - Yemanosums 6 nauanvnoe cocmosinue (UM COOTBETCTBYIOIINE
KOMaH/Ibl B KOHTEKCTHOM MEHIO).

KonupoBanue maros.

KomnupoBanue mara no3BoJisieT CO3/1aTh B CLEHAPUU aHUMAIMM HOBBIM 1Iar, KOTOPBIA MOJHOCTHIO
HacleqyeT BCEe KOMIIOHEHTbl M JIBWKEHHS, CoJepaliuecs B KomupyemMom miare. YtoObl
CKOIIMPOBATh IIar, BBIJEIUTE €ro B JEpEBE aHUMAIMM M BBINOJHUTE KOMaHAbl MeHio [llae -
Konuposamyo wae (Mnu ucnonp3yiTe COOTBETCTBYIOIIYIO KOMaH/ly B KOHTEKCTHOM MEHIO).

OTOT MEXaHU3M MOXHO HCIOJIb30BaTh MpPH CO3/IaHUM MIaroB «BO3BPATHOTO» JABM)KCHHUS
KOMIIOHEHTOB, €CIIM «IIPSMOE» JBHKEHHE CO3/aHO Ha ompenesneHHoM miare. s co3ganus
«00paTHOTO» JABM)KEHHS HEOOXOJMMO B CKONUPOBAHHOM Iare W3MEHHUTh HalpaBJCHUE
JIBUKCHHS HA TPOTHUBOIIOJIOKHOE (TIEPEMEIEHUsI B «IIPSMOMY» HIIM «OO0paTHOM» HampaBlICHUH,
BpAIICHUE «IIO» WJIH «IIPOTUB)» YACOBOU CTPEIIKH).

Ilpumeuanue:

Cronuposannwiii wae 6cezd0a  0obasasemcs nocie  nocieoHe2o
umerouje2ocs 6 oepese wazd.

KomMenTapun k mary.

JInst KOHTpOJs HajA CO3/IaHUEM U JAIbHEHIIMM HMCHOJIb30BaHUEM CIIEHApHUs AaHUMAalud MOKHO
KaKBIN 11ar CHaOJUTh TEKCTOBBIM KOMMEHTapHeM. [[J1s 3Toro BhIENUTE Iar B AepeBe aHUMAIIHH
M BBINOJHUTE KOMaHIbl MeHIo [llae - Kommenmapuii WO WCHOJNB3YUTE COOTBETCTBYIOIIYIO
KOMaHJTy B KOHTEKCTHOM MEeHI0.BBIOOp KOMITOHEHTOB.

27



Ha xaxaoM miare aHuManuu HEOOXOAMMO BHIOpaTh T€ KOMIIOHEHTBI COOPKH, KOTOPBIC JOJKHBI
JIBUTAThCS WU M3MEHATHCS Ha JaHHOM mmiare. B Tekymux Bepcusix hubauomexu u KOMITAC-3D
MOXXHO BBIOpaTh J€Tallb OCHOBHON COOpPKM WM TOJCOOPKY, BXOMSAIIME B OCHOBHYIO COOpKY.
Bb100p KOMIIOHEHTOB, BXOISIIUX B COCTAB MOJCOOPOK, HEBO3MOKEH.

UroObl BBIOpaTh KOMIIOHEHT, BBIMOJIHUTE KOMaHAbl MeHIO Komnonewmwr - Bwibpamv
KOMNOHEeHMbl WIN WUCTIOJIB3yWTE COOTBETCTBYIOIIYI0O KOMaHAYy B KOHTEKCTHOM MeEHI0. Bwibop
KOMITOHCHTOB U3 JlepeBa cOOpKH WIIH HEMOCPEJACTBEHHO B IMPOCTPAHCTBE MOJICIH ITPOU3BOIUTCS
NpY BBINIOJNHCHUH ONIHH B Oepese coOopxu. Ecmu HYKHO BBIOpAaTh KOMIIOHEHT, YKe
MPUCYTCTBYIOIIUN B CIICHAPUU aHWMAIMH, HEOOXOIMMO BBIOpaTh ONIUIO B depese anumayuu.
BBI00p KOMITOHEHTAOCYIIECTBISICTCS MISTIKOMMBITITH. BEIOpaHHBIN KOMIIOHEHT 0TOOpakaeTcs B
OKHaX BBIOOpA.

-
BbISpaHbl KOMMOHEHTHE

-
Screw

S

0K ] [ Mcrnouurs

Ecnu HeoOxoaumo BbIOpaTh BCe KOMIIOHEHTHI COOPKM Ul ABMKEHHSI Ha JQHHOM IlAre, MOKHO
BBITMIOJIHUTh KOMaHJbl MeHI0 Komnonenmul - Jlobasume 6ce KOMNnOHenmbl WM HCIOJIb30BaTh
COOTBETCTBYIOIYI0 KOMaH/y B KOHTEKCTHOM MEHIO.

Ecin KOMIIOHEHTHI Ha Iare BbIOpaHbl HENPaBWIbHO, MOXKHO HCKIIOUUTh UX M3 JIBUKEHHUS Ha
JAHHOM IlIare, BBIIOJHUB KOMAaHIbl MeHK Komnowenmwr - Hckniouums xomnonenm (Takxe
JOCTYIIHA B KOHTEKCTHOM MEHI0) uiu Komnonenmul - Hckatouums éce komnonenmsi. VICKIIOUUTD
KOMIIOHEHTHI MO>KHO U B OKHE BbIOOpa KOMIIOHEHTOB (puc.3).

Ecnu Ha naHHOM miare Heo0XOJMMO M3MEHSTh HECKOJIBKO KOMIIOHEHTOB IO OJIHOMY M TOMY K€
3aKOHY, TO CHayaja TakOW 3aKOH 3aJaeTcsi [UId OJHOIO BBIOPAHHOTO KOMIIOHEHTa, a IOTOM
pacnpoCTpaHsAETCs Ha Ipyrue

Ilpumeuanue: He oonyckaemcs yoanimos KOMNOHEHM U3 CYEHAPUS. AHUMAYUU HAdICAMUEM KHONKU
DELETE na xnaguamype, 5mo Modicem npugecmu K yoajienurocoomeemcemsyroweti oemanu uz 3D-
coopku. Bunipl «1BUKEHUI» KOMIIOHEHTOB

bubnnoreka nMeeT ecTh BO3MOXKHOCTD 3a/1aBaTh 2 OCHOBHBIX BUJA JIBMKEHUSI KOMIIOHEHTOB

- BpalleHHE KOMIIOHEHTa BOKPYI OCel U IepeMelleHue KOMIIOHEHTa BA0Jb Tpaekropuil — 3D-
JIOMaHBIX U CIUIAaHHOB.

IIepemeieHue KOMIIOHEHTOB

[lepemerieHue KOMIOHEHTOB — M3MEHEHHUE IMOJIOKEHHS JeTanel B MPOCTPAHCTBE COOPKH NMPHUX
NPSIMOJIMHETHOM HWJIM  KPUBOJIMHEHHOM JIBUXEHUU. TpaexmopusniepeMelieHusl NpecTaBiseT
co0OM MPOCTPAHCTBEHHYIO KPUBYIO, KOTOPYIO MOXHO 33JaTh HECKOJBKUMHU CIOCOOaMM:

- TPAaeKTOPUIO (JIOMaHyI0 WJIM CIUIaiiH) MOXXHO TMOCTPOUTh 3apaHee CTaHJapTHBIMU
cpeactBamu KOMITAC-3D, B nepeBe cOopku oHa oToOpakaeTcs kKak «JlomaHas
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Ney. UToObI 3amaTh €€ Kak TPACKTOPHIO [BIKEHUS KOMIIOH €HTa, BBIOEPHTE €ro B JepeBe
aHUMAaIMM, a 3aTe€M BBINOJIHUTE KOMaHIbl MeHIO [lepemewenue - Bwvibpamv mpaexmopuio - B
Oepese coopku (unu B [lepese anumayuu, €CIM 3Ta TPACKTOPUS HCIIOJIB30BAIACH paHEE) WIIH
UCTOJB3YHTE COOTBETCTBYIOIIYIO KOMaHIy B KOHTEKCTHOM MEHIO. BpIOpaHHas TpaeKTOpHs
oTOOpakaeTcs B CIIEUAILHOM OKHE, 3aBEepIICHHE BBIOOpAa HEOOXOIMMO MOATBEPIUTH KOMaHJION
Cozoamb 0b6vexm ua Ilaneau CBOMCTB;

- TPAGKTOPHUIO (JOMaHyl0) MOJKHO IIOCTPOUTh U B IIPOLECCE CO3/aHUS CLIEHApHs
aHuManuu. Js 3TOro HEoOXOIUMO BBINIOJHUTH KOMAaHIbl MEHI0 [lepemewenue - [locmpoums
mpaekmopuro WK UCIOJIb30BaTh COOTBETCTBYIOILYI0 KOMAaH/ly B KOHTEKCTHOM MEHIO. Y CTaHOBUTE
BBIOPAHHBIM KOMIIOHEHT B HAYAIBHYIO MO3UIHIO C MTOMOIIBI0 cTanaapTHeIxkomana KOMITAC-3D
llepemecmums komnonenm w Ilogepnymv Komnowenm, 3aTeéM HaxXMUTE KHONKY Cuumamo
noJ0JiceHue B OKHE

Ilocmpoenue (puc.4), 3areMm, mnepeMelas KOMIIOHEHT BBIIICYKa3aHHBIMU KOMaHIAMH,
«CUHTBHIBANTE» TMPOMEKYTOUHBIE MOJIOKEHUS. J[IsI OKOHYaHUSI IOCTPOCHHS TPACKTOPHH HAXMHTE
KHOIIKY 3agepuiums,

- yKa3aTh «MBIIIBIO» peOpo Jt000H neTau.

foctpoeHue:

CTpouTE B KOHTEKCTE:

Coopka

Cyurare NonoxkeHus ] { 3asepmurb

e ——

Ilpumeuanue: Ilepemewjernue KOMNOHEHMA NPOUCXOOUM BOOTb  6bIOPAHHOU MPAEKMOPUL.
Hszmenenue Hanpasnenus npoucxooum 6 mMouKax, N0 KOMOPbIM CMPOUTUCL JOMAHblE UIU
mpaexmopuu.

B okxne mapamerpoB mepemernieHus (puc.5) HEOOXOOUMO BBECTH HAIpaBIICHHUE MEPEMEIICHUS
(psimoe wii 00paTHOE), BEIOPATh CKOPOCTH WJIM BpEeMsI IIEPEMEIIICHHSI 1 BBECTU COOTBETCTBYIOIIH E
EIMHUIIBI U3MEPEHHSI U BEJINYHHY.

P |

MapameT pot NepemeweHia . -y

2 s A SR X

iTpaevtom Canaded |

Hneeker.  CUuipns
Hanparidie - <O HE e ke -

——y, L

Ecan Tpaekropus nepeMelleHHs HE OIPENCNICHa, HO H3BECTHBI 3aKOHBI IEepeMELICHUSALIEHTpa
TSPKECTH KOMIIOHEHTA BJIOJIb OCEM KOOPAMHAT B 3aBUCHUMOCTH OT BPEMEHHM, MOXKHO 3aJaTh 3TH
3aBHCUMOCTH Kak (opMmyinbl. Beibepure Ha 1m1are KOMIIOHEHT, BBIIGIUTE €T0 B JepeBe aHUMAlUU U
BBITIOJTHUTE KOMaHbl MEeHIO [lapamempuol — [lepemewenue — Popmyna:
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BpeMeHHbIe 3aB/CVIMOCT KOOP S ¢ , x|
Hertank lDetail_03
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= =12
Bpems, cexk B
OK OtMena

B oxHe HeoOxo01uMo BBeCTH (POPMYJIbl BpDEMEHHBIX 3aBUCUMOCTEN KOOPAMHAT U BpeMIIEpEMELICHHUS.
WX cHHTaKcHC COOTBETCTBYET CHMHTAKCUCY BBOJA QYHKUUU B bubiuomexe nocmpoenus 2papurkos
FTDraw. Bpems BBoAUTCS CTPOUYHOM OYKBOM «i».

Ha Tekymiem miare Mo>keT mepemeniaThCs HE OJMH KOMIIOHEHT, a HECKOJIbKO. UTOOBI BKIIOUHTH
JpYyrue KOMIIOHEHTHI B CITUCOK TIEPEMENIaeMbIX Ha JAHHOM Iare, He00X0IUMMO TOCTIe 3a/IaHUs BCEX
rapaMeTpoB TMEPEMEIICHUS ISl OJJTHOTO KOMIOHEHTa PacipOCTPaHUTh WX Ha apyrue. s atoro
HEOOXOIUMO BBIJICTTUTh B JEPEBE aHMMAIIUU COOTBETCTBYIOIIYIO TPACKTOPHIO JIM JIOMAHYIO H
BBITIOJTHUTH KOMAH IbI MCHIO

llepemewenue - PacnpocmpaHumes Ha KOMNOHeHmMbl WIW WUCIHOJIb30BaTh COOTBETCTBYIOUIYIO
KOMaHJy B KOHTEKCTHOM ME€HI0. B nepeBe cOOpku MM Ha MOJETH HaJ0 BbIOpaTh HY)KHbBIE
KOMIIOHEHTHI, KOTOpbIe OTOOpa)kaloTcs B OKHE BBIOOpa KOMIOHEHTOB  (puc.3), TAe yxe
MIPUCYTCTBYET NEPBBIN, BEIOPAHHBIN Ha TEKYILEM LIare, KOMIIOHEHT.

JIro6oe nepeMelieHre MOKHO YIAJIUTh U3 CLieHApUs aHUMAIK, BEIOpaB KoMaHAbIMEHIO [/epemewyenue
- Voanumes wnm ucnonb3ys COOTBETCTBYIOIIYIO KOMaHIy B KOHTEKCTHOM MeHIO. BpiOpaHHbIN
KOMITOHEHT IIPU 3TOM HE yJalsieTcs U3 CLIeHapHsl.

He oonyckaemcsa yoaname nepemeweHue uiu mpaekmopuro U3 CYeHapusi aHUMAYUU Haxcamuem
knonku DELETE na knaguamype, 3mo mModcem npusecmu K yOaieHuro coomeemcmayroueli 0emaiu

uz 3D-coopxu.

Bpamenne KOMIIOHEHTOB
BpameHre KOMIIOHEHTOB OCYHIECTBISIETCS WX IMOBOPOTOM Ha 3aJaHHBIA Yroj ¢ 3aJaHHOUN
CKOPOCTBIO HJIM 32 33JJaHHOE BpeMs BOKPYT oceil. Och CTpOUTCS B MOJENU COOPKHU UM B JETAAX
crangaptHbeiMu cpeactBaMmu KOMITAC-3D (manens KoMaH.
«BcromorarenbHass reoMeTpusi»). B kaduecTBe OCHM MOXHO yKa3aThb OCH CHCTEM KOOpPJWHAT,
NpSIMOJIMHEIHBIE peOpa JeTanel Wik KOHHYECKYIO TOBEPXHOCTb.
YroObl cO31aTh BpalllcHUE KOMIIOHEHTa HA TEKYIIEM Ilare, He0OXOJIUMO BBIJCIUTh €0 B JIEPEBE
aHUMAIIMK ¥ BBITOJTHUTH KOMaH/IbI MEHIO Bpawenue - Boiopams ocv spawenus - B depese coopku
(wmu B Jlepeée anumayuu, ecaM 3Ta OCh HCIOJIB30BajJach paHee) WU KCIOIb30BaTh
COOTBETCTBYIOILIYIO KOMaH/Ay B KOHTEKCTHOM MEHIO.
Ilpumeuanue: Ilpu cozoanuu unu npu evibope oceti HeoOXO0OUMO YUUMbIBAMb cledyloujee — eciu
KOMNOHEHM 6paujaemcs. 80Kpye OcCuU, Komopas 0Oydem nepemeujamvcsi 6 NpoCmMpaHcmee, mo
B03MOJCHA HEKOpPEeKmHas paboma 6ubIUOmeKy aHuMayuu. Imo He OMHOCUMCS K MOMY CIyYaro,
K020a KOMNOHEHMBPAWAemcst 6OKpye ocell, CO30AHHbIX 8 HeM CAMOM.
B oxne nmapameTrpoB (puc.6) He00X0IMMO BBECTH HalpaBieHHUE BpalleHus (110 YaCOBONCTpENIKe WIN
IPOTHB 4YacOBOM), BBIOpaTh CKOPOCTh WM BpeMsl IEepeMElleHUs] U BBECTH COOTBETCTBYIOIIME
€IMHULIBI U3MEPEHUS U BETTUUHHY.
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Mapametpe! spautenus =)
Oece Axls‘lS
KoHrekct Cﬁopka
HanpaeneHue MapameTp aBuKEeHUA
@ Mo yacosoi @ Yacrora BpalieHus '
() MNpoTtus yacosoi ) Bpema v
@ 3nHayeHue: () PyYHKUMA BPEMEHM:
1.000000
Yron nosopota 360.000000
o

Ha Ttekymiem miare BOKpYr BBIOPaHHOW OCH MOMET BpAMIAThCS HE OJUH KOMIIOHEHT, a
HECKOJIbKO. YTOOBI BKIIOYUTH APYrUe€ KOMIIOHEHTHI B CIHMCOK BpallaeMbIX Ha JAHHOM IIare,
HE00X0IMMO MOCIe3aJaHtsl BCEX MapaMeTpOB BpallleHUs IS OJHOTO KOMIIOHEHTa PACIPOCTPAHUTh
ux Ha Jpyrue. s 3Toro HeoOX0AMMO BBIJICIUTDH B JIEPEBE aHUMALIUM COOTBETCTBYIOIIYIO OCh M
BBITIOJIHUTh KOMaHJAbl MEHI0 Bpawenue -Pacnpocmpanums Ha KOMNOHeHmMbl WU UCHOJIb30BaTh
COOTBETCTBYIOIIYI0 KOMaHAY B KOHTEKCTHOM MeHIO0. B 1epeBe cOOpkM WM HAa MOJAETH HaJ0
BBIOpATh HY)KHbIE KOMIIOHEHTBI, KOTOpbIe OTOOpa)kaloTcs B OKHE BbIOOpa KOMIIOHEHTOB, I'ZiEe YK€
MPUCYTCTBYET NEPBBINA, BEIOPAHHBIN Ha TEKYIIEM Il1are, KOMIIOHEHT.

JIro6oe BpalieHne MOKHO YAATUTh U3 CIIeHapus aHUMAIMH, BbIOpaB KOMaHIbl MEHIO Bpauwenue -
Yoanume wnum ucnonb3ys COOTBETCTBYIOIIYIO KOMaHAy B KOHTEKCTHOM MeHIO. BbiOpaHHBIiM
KOMITOHEHT IIPH 3TOM HE yJANISIETCs U3 CLICHApUsI.

He oonyckaemcs yoanams epawenue unu ocb u3 cyenapus anumayuu Haxcamuem kHonku DELETE
Ha Knaguamype, 3mo Moxcem npusecmu K yoaieHuto coomeemcemayiowen demanu uz 3D-coopku.
Pabora ¢ nepeMeHHBbIMH.

bubnuomexa MO3BOJNIAET YNPaBISITh BHEIIHMMM T€pPEMEHHBIMU COOpPKM WM BXOJSAUIMX B Hee
neraneil. [lepeMeHHble NOMKHBI OBITH BBIHECEHBI M3 JleTallel HaypOBEeHb COOPKH M Ha3HAYEHBI
BHEIIHUMH. UTOOBI HavaTh paboOTy C MEPEMEHHBIMH, HEOOXOAMMO YCTAaHOBUTH BHIOPATh KOMaH/IbI
MeHto [lapamempuol — [lepemennvie — Boiopame nepemennyio. 11osBIsS€TCS OKHO BHIOOpA BHEIIHUX
MIEPEMEHHBIX.

’ MNepementpie:

3HayeHue
0.000000

| »

OTMeHUTE
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B oxHe BbIOMpaeTcsi mepeMeHHas U yCTaHaBIMBAETCS OJHO W3 ee «KpailHux» 3HadeHuid. Ilocie
Haxatusi kHonku OK OuOnmoTeka BO3BpAIAeTCs B TJIABHOE OKHO, B KOTOPOM MOXXHO HA3HAYHUTh
npenensl  U3MEHEHHs BBIOpaHHOW TIEpEeMEHHOM U BpeMms 3Toro wu3MeHenus.Pabora ¢
IIPO3PAaYHOCTBIO.

Bubnuomexa mo3BOJISET YNPABIATH NPO3PAUYHOCTBIO KOMIIOHEHTOB. JlJIs1 Ha3HAUEHMs MapaMeTpoB
MPO3pavyHOCTH, HEOOXOAMMO Ha IIare BBHIOpAaTh KOMIIOHEHT B JepeBe COOPKH U BBIIOJHUTH
KOMaHy MeHIo [lapamempuor — IIpospaunocmes — Peoakxmuposams napamempel. 1losBinserca 0KHO
BBIOOpA MMapaMeTpoB MPO3PAYHOCTH.

& - B
MNapameTpbl Npo3payYHoOCTH ld—s.,l

Bpema, cer 20

HavaneHoe sHaveHue 0

KoHeuyHoe 3HayeHue 1

| 0K ] l OrtmeHa J

B 3TOM OKHE BBOAMTCS BpeMsi U3MEHEHUS MPO3PaYHOCTH KOMIIOHEHTA U YHCIIOBbIE 3HAYEHHS,
OTIPENIETISIIONINE CTeNeHb Mpo3padyHOocTH. 0 — KOMIIOHEHT MOJHOCTHIO Hempo3padeH, 1 —
KOMITOHEHT Mpo3padyeH (HEBUIUM Ha SKpPaHE).

ITocTpoeHue TPaeKTOPUH TOUYKH

bubnuoreka mo3BoJII€T cO3[JaTh B MPOCTPAHCTBE KPHUBYIO, COOTBETCTBYIOLIYIO IEPEMEIICHUIO
ONIPEAECTICHHON TOYKH.

J151g BBIOOpa TOUKU HYKHO BBITIOJIHUTH KOMaHTy MEHIO OMOIHOoTeKH Tpaekmopus mouku

— Bepwuna u ykazaTb B MOJEIM TOYKY. OTO MOXET OBbITh BepIIMHA, BCIIOMOraTelbHas,
MIPUCOEAUHUTENbHAs, KOHTPOJIbHAs TOUKU WJIM TOYKa B 3cku3e. [locne ykazaHUS TOUKH B MOJENU
CTPOHUTCS cCIielManbHas Touka Point, a B clieHapuy aHUMAIMK HAa TEKYIIEM Ilare MOsBISETCS
00BeKT Tpaexkmopus mouku U UMs STOH TOUKH.

[Tocrne 3amycka BOCIpOU3BEACHUS B IPOCTPAHCTBE MO/IENIN MOSIBIISIETCS COOTBETCTBYIOIIASI KPUBASs.
Jliig yaaneHusi TOKM U3 CLIEHapUsl BHIMOJHIETCS KOMaHaa MeHto 1paekmopusi mouku — Hcknouums
MOYKY.

Coynapennsi KOMIIOHEHTOB

bubnuomexa mo3BONSET «OTCIEKHUBATH) KOJUIM3UH, T.€. OMPEICNATh COyJapeHUs KOMIIOHEHTOB B
MPOLIECCE JABIKEHUA. DTOT MEXaHU3M OY/ET IMOJIe3eH NPU KHHEMaTHUYEeCKOM aHaIn3e COOPKH.
UToOBl BKJIIOYHTH OIILHKIO MPOBEPKU COYAApEHUH, HEOOXOIMMO BBINOJIHUTH KOMAHJBI MEHIO
Coyoapenus - Bvlopamb KomMnoneHmyl U B IepeBe COOPKU WJIM B IPOCTPAHCTBE MOJENHU yKa3aTh Te
KOMITOHEHTBI, 1151 KOTOPBIX MOKET MOHAI00UTHCS COOTBETCTBYIONIAS TPOBEPKA.

UToOB! yanuTh HEBEPHO YKa3aHHbIE KOMIIOHEHTHI, HEOOXOJMMO BBIMOJHUTH KOMaHAbI MEHIO
Coyoapenusa - Hcknouums kKomnoneHmol. B HacTpoilkax CHUCTEMBI MOXHO OIPENEIHTD,
OCTAaHABIIMBATh JIM aHUMAIMIO MPHU BBISBICHUHUCOYAAPEHUH.

BocnpousBenenne

ITocne CO3/IaHUs CLIeHapHs (epeBa) aHMMAIMH, MOKHO BOCITPOU3BECTHU
JIBUKCHHE MexaHu3ma. Jlas  ATOro Hago BBIMOJIHUTH  KOMAaHIY MEHIO
«Bocnpouzeedenuey. B 31Ol KOMaHe UMEIOTCS OIIINH:

. «Ha meKkyujem wiaze» - OyaeT BOCIPOU3BEACHO IBMKEHUE TE€X KOMIOHEHTOB, KOTOpHIE
BBIOpAHBI HA TEKYIIEM Il1are (BbIACIEHHOM B JIEpeBeaHUMAIlUH );

. «nonxoey - OyJeT BOCIPOU3BEACHA BCS aHUMAITHSL.

[Tocne BHIMOMHEHUS ATHX KOMaH/ Ha SKpaHE MOSBISETCS YIPaBISAIONIas MaHENlb ¢ KHOTKaMU
«Ilycx» («>»), «Ctomy, «Ilay3za» («||») u «Co3naBaTh BUICOPOTUK)» («®)»).
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Ecnu B Hacrpoiikax cuctembl ycraHoBieHa onuus Co3aaTh BHACOPOJIHK, WM NEpeIHAKATHEM
kHonku Ilyck Haxarh kHonky Co3aaTh BHAEOPOJMK, TO IIpU 3allyCKe BOCIPOU3BEACHUS
HAYHETCs TapaiienbHas 3anuch poinka B Gopmare AVI. Ilo okoHUaHMH BOCITPOU3BEACHUSACUCTEMA
npejularaeT BbIOpaTh MECTO Ha JWCKE ISl COoXpaHeHHs Buaeodaiina u ero mumenu. I[Ipocmotp
BUJICOPOJINKOB  OCYLIECTBJISIETCSI B CTaHJApTHBIX  Menua-tuieepax. llociae  oxkoH4aHus
BOCIIPOM3BE/ICHUSI HEOOXOIMMO BBIKIIOUMTH YIPaBIAIOUIYI0 HaHenb. [Ipu 3ToM cHOBa OTKpoercs
OKHO Bubnuomexu.

dopma npeacTaBiaeHns pe3yJbTara: rpadpudeckuii (aiis, comepkammnii 4epTex JeTaIn
Kpurepumu oueHku:
OneHka «OTJIIMYHO» BBICTABIISETCS CTY/ACHTY, €CIIH:

1.IlpaBUIbHOCTD BBHITIOJIHEHHSI YEPTEKa B COOTBETCTBHUM C 3a/JaHMEM 110 TPaBHJIaM MOCTPOEHUS
nporpammbl KOMITAC-TPA®UK;

OHGHKa «XOpOoUIO» BBICTABIIACTCA CTYACHTY, CCIIN:

1.ITpaBHWJIBHOCTh BBIMIOJIHEHUS YEPTEXa B COOTBETCTBHUM € 3aJ]aHUEM IO TMPABUIIAM TOCTPOCHUS
nporpamMmmbl KOMITAC-T'PA®UK ¢ He3HAYNTETHHBIME MTOTPEITHOCTSIMU;

OneHka «yI0BIETBOPUTEIBHO» BBICTABIISIETCS CTYJIEHTY, €CIIU:

1./lomy1ieHbl OIIMOKY MPYU BBITIOJIHEHUN YEpTEkKa;

2. He touHO€ coOuroieHre mpaBwil mocTpoeHus yeprexa B nporpamme KOMITAC-TPADUK;
OneHKa «HeyA0BIETBOPUTEIBHOY BBICTABIISIECTCS CTYICHTY, €CIIH:

1.Jlomymiensl rpyOble OMMOKY IPU BHITIOJTHEHUH 4YepTeka.

Tema 2.1 OcHoBHBIE TexHOJOrHM 3-D neuaru

IIpakTuyeckoe 3ansitue Nel2
IMoaroroBka Kk meyatu u neyatb 3D-Moae/1H ¢ MCIOJIb30BAHUEM PA3HbIX
nporpamMm.

Heab: BoimonusaTe Aetanu no cOOPOUYHbIM uyepTexam B nporpamme Kommnac-rpaduxk.

Boinosinus padorty, Bl Oynere:

yMeThb:

- Y1 1 CosznmaBarh ueprexu Jetaned B KommbloTepHoil mporpamme CAIIP; - Yo 02.07
HCII0JIb30BAaTh COBPEMEHHOE NMPOrpaMMHOE 00eCIIeueHUE;

MarepuanbHoe obecneyeHue:

nepcoHanbHbli  kKomnbloTep, KOMITAC-3D, wmertoauueckne yka3aHHs [0 BBITOJIHEHUIO
MPAKTUYECKUX 3aHATUN

3ananmne:

1 Bemmoaauts 3D Mozens.

IHopsaok BbINOJHEHNS PA0OTHI:

Xon padoTsr:
TeopeTnueckue CBeIeHHUS.
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B Hacrosmiee BpeMs Ha PBIHKE CYIIECTBYIOT DPa3jiu4HbIC aJJUTHUBHBIC CHCTEMBI, ITPOU3BOIALINE
MOJIEJIH 10 PA3TUYHBIM TEXHOJIOTHSM U U3 pa3IMYHbIX MaTepuanoB. On1- HaKo, BCe OHU paboTaloT 1o
CXOKEMY, MOCIOMHOMY NPUHIMITY HOCTPOCHHS (PU3MUECKOW MOJIENN, KOTOPBI 3aKI04aeTcsl B
CIIEYIOILEM:

e cuuteiBanue TpéxmepHoit 3D reomerpun u3 CAD-cucrem

® pazOueHue TPEXMEPHOU MOJIEIN HA TOPU30HTAIBHBIE CEYSHUS (CIIOH) C TIOMOIIBIOCIICITHATLHOM
MIPOTrpaMMBI, MOCTABIIIEMON ¢ 000PYAOBAaHUEM WITH MCIIOJIB3YEMOM KaK MPUJIOKEHHE

® [IOCTPOEHHE CEYEHMM JIeTalll CJIOM 3a CIIOEM CHU3Y-BBEPX, /10 TEX MOP, NOKa HE Oy-JeT MoJyuyeH
¢usnveckuit mporotun mMoaenu. ClIoM pacnojararoTcs CHU3Y-BBEPX, OJWH HAJ APYruM, GU3NIECKU
[TocTpoeHue MpoTOTHIIA TIPOJOIDKACTCS JIO TEX TIOp, TOKAa MOCTYMalT AaHHble o0 ceueHusx CAD-
MOJIENN.

Bcero pasznmnuaror HECKOJIBKO OCHOBHBIX TexHojorui 3J] medatu: Merton

MIOCTETEHHOTO HAacIOeHUs macThka; Ctepeonurorpapuueckoe MoAeIupOBaHuUE.

Meton mocnoWHOTO HariaBiaeHus: TepMoruiacta bonemuucTBO 3/] mpuHTEpoB pa- 0O0Taer c
TEPMOILIACTUKOM, B TOM YHCJIC C MOJWIAKTHIOM. OH oTianyaercs MNPpUPOAHBIM ITPOUCXOKICHUECM U
HECIIOCOOHOCTBIO BBIJENISATh BpeAHbIE BemiecTBa. Pabora 3akitoua- €Tcsi B MOAAaYe TOHKOW HUTH
BSI3KOTO IUIacTHKa B TpyOy coruia. OHa u popmupyer HeoO- xoauMeblil anemeHT. Cxema padoTsl 3D
MpUHTEpa NoKa3aHa Ha puc.1

Cxema pa6otsl 3D npunTEepa
Crepeonutorpaduueckasi nevyarb [J1aBHBIM NPEUMYIIECTBOM TaKUX MPUHTEPOB CUUTACTCS BBICOKOE
KayeCcTBO M3TOTOBIIEHHBIX KOHCTpYKUMU. K ToMmy ke 3TH ycTaHOBKM ropasfao nemieBiie. OHU He
HY)KJAIOTCS B 3€pKalax, 4yTo JIelaeT YCTPOMCTBO ropas3zo Mpouie.
Bo Bpems nmeuatu npuHTep cunthiBaeT 3D-nevaTHbIN ¢aitn (B hopmare STL), co- nepkanuii jaHHBIC
TPEXMEPHOU MOJENH, U HAHOCUT IMOCIIEAO0BATEIbHbBIE CIIOU KUAKOTO, TOPOIIKOOOpPA3HOT0, OyMasKHOTO
WM JIMCTOBOTO MaTrepHala, BhICTpauBasi TPEXMEPHYIO MOJEIb U3 CEPUH MOMEPEYHBIX CEUCHU. DTH
CJIOM, COOTBETCTBYIOIINE BUPTYAIbHBIM MONepeyHbiM cedeHusiMm B CAD-Mozenu, coOequHsI0TCS WK
CILIaBIISIIOTCS BMECTE IS CO3JaHus 00beKTa 3a1aHHOM popMbl. OCHOBHBIM IPEUMYIIECTBOM JIaHHOTO
METO/1a SIB- JIAE€TCS BO3MOXKHOCTH CO3JJaHMSI T€OMETPUUYECKUX (POPM MPAKTUYECKU HEOTPaHUUYCHHOM
CJIOHOCTH.
«Pa3pemienne» mnpuHTEpa TMOJpa3yMeBaeT TONIIMHY HAHOCUMBIX CIO€B (OCh Z) W TOYHOCTb
MO3UIIMOHUPOBAHUS TIEYaTHOM TOJOBKU B TOPU30HTAIBHON MIIOCKOCTH (moocsiM X u Y). Pa3pemienue
u3mepsiercss B DPI (konmdecTBO TOYeK Ha JIOWM) WIM MHUK- poMeTpax (yCTapeBIIUM TEPMUHOM
SABIISETCS «MUKpOH»). TunuuHas TonumHa ciosi co- craiser 100mxm (250 DPI), xotst HEKOTOpbIE
ycrpoiictBa Bpojae Objet Connex u 3D Systems ProJet crocoOHBI meyaTaTh CIOSMU TOJIIMHON OT
16mkMm (1 600 DPI). Pazpe- menne o ocsiMm X u Y CXOXke C MMOKa3aTeNIMU OOBIYHBIX JABYXMEPHBIX
Ja3epHBIX MPHUH- TepoB. TUMUYHBINA pasMep yacTuil coctaBiseT okoso 50-100mkm (ot 510 mo 250
DPI) B nuamertpe.
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HpOTOTHHHpOBaHI/IC neTaneﬁ MalluH C HCIHOJIb30BAHUEM COBPEMCHHBIX TCXHOJIO- TUii 3aHUMAaeT
BPCMCHHU OT HCCKOJIbKUX MHUHYT JO HCCKOJIbKHX YaCOB B 3aBUCHUMOCTU OT HUCIIOJIB3yEMOI'O MCTOAA, a
TAKXXC pasMepa U CJIOKHOCTHU MOICIIN.

®opma npeacTaBiaeHus pe3yJbTaTa: rpaguueckuil (aiii, coaepKaiiiii 4epTex AeTanu

Kputepuu onenkn:
OneHka «OTJIIMYHO» BBICTABIISETCS CTYAEHTY, €CIIH:

1.IlpaBUIbHOCTD BBHITIOJIHEHHUSI YEPTEKAa B COOTBETCTBHUU C 3aJaHHEM [0 MPaBWIAM MOCTPOCHUS
nporpammbl KOMITAC-TPA®UK;

OHGHKa «XOpOoUIO» BBICTABIIACTCA CTYACHTY, CCIIN:

1.IIpaBuIbHOCTD BBITIOJIHEHHSI YEPTEKa B COOTBETCTBHUM C 3a/JaHMEM [0 TPaBHJIaM MOCTPOCHUS
nporpamMmmbl KOMITAC-I'PA®UK ¢ He3HAYNTETLHBIMH MOTPEIIHOCTSIMU;

O1eHKa «yA0BIETBOPUTEIIBHO) BBICTABIIAETCS CTYEHTY, €CIIU:

1./lomy1ieHbl OIIMOKY MPYU BBITIOJIHEHUN YEPTEXkKa;

2. He TouHOe coOmroaeHue mpaBuil nocrpoenus yeprexa B mporpamme KOMITAC-TPA®UK;
O1eHKa «HEYIOBJIETBOPUTEIILHOY» BBICTABIISETCS CTYAEHTY, €CIINU:

1./lomytiensl rpyOble OMMOKY IPU BBITIOJTHEHUH 4YepTeka.
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Tema 2.1 OcHoBHBbIE TexHoJOrMu 3-D nmeuarn

IIpakTnueckoe 3ansaTue Nel3
IleyaTs npocreiilux reomerpuyeckux puryp. Onpenenenue npodjeM Npu neyaTu
pa3Iu4HbIX GuUryp.

].[e.m:: HU3YYUTb OCHOBHBIC MCTOABI ITPOTOTUIIMPOBAHUA I[eTaJIefl MalllHH.

Boinosnus padorty, Bel Oynere:

yMeThb:

- ¥ 1 Co3naBate yepTexu aetaneil B komnbtoTrepHoil nmporpamme CAIIP;
- Y0 02.07 ucmonb30BaTh COBPEMEHHOE IMPOTrPAMMHOE 00ECIICUeHUE;

MarepuajbHoe o0ecnieyeHue:

nepcoHanbHbIi KomnbioTep, KOMITAC-3D, MmeToauueckue ykazaHus MO BHIIOJHEHUIONMPAKTHYECKUX
3aHsTuid, 3D npuHTEpH! ¢ nojacTaBkoi; 3D ckanep

3ananmue:

1 Onucatrh TEXHOJIOTHUH, MPUMEHSIEMbBIE JUISI CO3/IaHUS JeTallell pa3iINMYHbIX KOH-CTPYKIIHIl.
Ilopsinok BbINOTHEHHs pabOThI:

1. BriOpath 0/1HY U3 alTUTUBHBIX TEXHOJIOTHI
2. [TpoBecTH moIpoOHOE OTIFICAHNE BEIOPAHHOM TEXHOJIOTUU M3TOTOBJICHUS AeTanuHa 3D
MIpUHTEpE.

Xona pabdoThI:

TeopeTnueckue cBeICHHUS.

B HACTOAICC BPEMA HAa PBIHKEC CYHICCTBYIOT Pa3JIMUYHBIC aAIUTUBHBIC CUCTEMBI, IIPONU3BOIAIINEC
MOJIEIH 10 Pa3InYHBIM TEXHOJIOTHIM U U3 Pa3INuHbIX MaTepuanoB. Oa- HaKo, Bce OHU pabOTaloT 1o
CX0KEeMY, OCIOWHOMY IPUHIIMITY TIOCTPOEHUS GPU3NYECKOMMOIEH, KOTOPBIH 3aKII04YaeTCs B
CIIETYIOILIEM:

e cuuthiBanue TpéxmepHoit 3D reomerpun uz CAD-cuctem

® pasOueHue TPEXMEPHON MOJIETTH HAa TOPU3OHTAIIbHBIE CEUCHHS (CJIOM) C TOMOIIBIOCTICITHATBHOM
MIPOTPaMMBI, MOCTABJISIEMOI ¢ 000PYI0BaHUEM MJIH UCTIOIB3YEMOM KaK MPHIIOKEHUE

® [IOCTPOCHHE CEeUEHUH JIeTalu CJIOH 3a CII0EM CHU3Y-BBEpPX, J0 TeX MOp, OoKa He Oy-/1eT NOoJyuyeH
¢buznueckuit mpototun Mojaenau. Ciou pacnoiararTcsi CHU3Y-BBEPX, OJIMH HaJ JpyruM, GU3HUECKU
[TocTpoenue mpoToTHIIA MTPOJOIHKAETCA IO TEX MOp,M0Ka NOCTymnaT qaHHbie o ceueHusix CAD-
MOJIEIH.

Bcero paznuyaroT HeCKOJIbKO OCHOBHBIX TexHOI0THH 3 /] nevarn:Meton

MTOCTENEHHOTO HACIOeHHUs TutacTuka; Ctepeonnrorpaduueckoe Mo IeITUPOBaHHKE.

MeTo nmocIoiMHOro HariaBlieHHus TepMorniacTa bonpmunacTBO 31 MpUHTEPOB pa- 6oTaeT ¢
TEPMOIUIACTUKOM, B TOM YHCJIE C MOJUIAKTUAOM. OH OTJIMYAETCSl MPUPOJAHBIM MMPOUCXOXKIACHUEM U
HECITIOCOOHOCTHIO BBIJICTISATh BpeAHbIC BelecTBa. PaboTa 3akimrova- €Tcs B 10/1a4e TOHKON HUTH
BSI3KOT'O TUIacTUKa B TpyOy coruia. OHa u opMupyer HeoO- XoauMbIit 3emeHT. Cxema padotel 3D
MpUHTEpa MOKa3aHa Ha puc. |




Cxema pabotsr 3D npunTEpa

CrepeonuTorpaduydeckasi nedaTb [ JJaBHbIM PEUMYIIECTBOM TAKHX MPUHTEPOBCUUTACTCS BHICOKOE
KaueCTBO M3rOTOBJIEHHBIX KOHCTPYKLMU. K TOMy e 3Tu ycTaHOBKHU ropasno aemienyie. OHU He
HY)KJAIOTCS B 3€pKajlax, YTo JIENAaeT yCTPOUCTBO IOpas3ao Mpouie.

Bo Bpems neuatu npunTep cunthiBaeT 3D-nevatnsiii ¢aitn (B popmare STL), co- aepkammii qaHnHbIC
TPEXMEPHOU MOJIENH, U HAHOCUT IIOCJIEI0BATENbHBIE CJIOU XKUAKOTO,[IOPOIIKOOOPAa3HOT0, OYMaKHOTO
WM JIMCTOBOTI'O MaTepuasa, BbICTpauBas TPEXMEPHYIO MOJIEb U3 CEPUU NONIEPEUHBIX CEUEHUN. DTH
CJIOU, COOTBETCTBYIOIINE BUPTYaJIbHBIM MOINEpeUHbIM ceueHusiM B CAD-Mo1enu, coetuHsAI0TCs Wik
CIUTABJISIFOTCS BMECTE ISl CO3/IaHus 00BbeKTa 3a1aHHON (popMbl. OCHOBHBIM IPEUMYIIECTBOM JTAHHOTO
METO/Ia SIB- JISIETCSl BO3MOYKHOCTB CO3JIaHMS TEOMETPUIECKUX (HOPM MPAKTUIECKHA HEOTPAaHHUCHHON
CIIOKHOCTH.

«Pa3pemienue» npuHTEpa Mopa3yMeBaeT TOIIMHY HAHOCUMBIX CJI0€B (0Ch Z) U TOYHOCTh
MO3UIIMOHUPOBAHUS TT€UATHOM TOJOBKU B TOPU30HTAIBHOM TI0cKoCTH (1moocsiM X U Y). Pa3pemienne
n3mepsiercss B DPI (koiruecTBo Touek Ha J0MM) MM MUK- pOMETpPax (yCTapeBIIMM TEPMUHOM
SIBJISIETCSL «MUKPOH»). Tunuanas TomuHa cios co- crapisier 100mkm (250 DPI), xoTst HEKOTOpBIE
ycTpoticta Bpojie Objet Connex u 3D Systems ProJet ciocoOHBI meyaTaTh CIOSIMU TOJIIMHON OT
16MkMm (1 600 DPI). Pa3pe- mienue no ocsim X 1 Y CX0Ke ¢ IOKa3aTeNIIMU OOBIYHBIX JBYXMEPHBIX
JIa3€pHBIX MPUH- T€POB. TUNUYHBIN pa3Mep dacTull cocTabisieT okoJio 50-100mkm (ot 510 1o 250
DPI) B nuamerpe.

[IporoTunupoBaHue feTanell MalllkH C UCIOJIb30BAaHHEM COBPEMEHHBIX TEXHOJIO- T'Hil 3aHUMAaeT
BPEMEHH OT HECKOJBKUX MUHYT JI0 HECKOJIBKHUX YacOB B 3aBUCHMOCTH OT UCHOJIB3yEMOI'0 METO/1a, a
TaK)Ke pa3Mepa U CI0KHOCTH MOJIEIIH.

dopma npeacTaBiaeHus pe3yJbTarTa: rpadudeckuii (aiis, comepiKammuii 4epTex JeTaIH

Kpurepun oueHku:
OrneHka «OTJIIMYHOY BBICTABIISETCS CTYACHTY, €CIIH:

1.IIpaBUIBLHOCTD BBIMOJIHEHUS YEPTEXkKa B COOTBETCTBUU C 33JaHHUEM IO MTPaBUJIaM MOCTPOCHUS
nporpammMbl KOMITAC-I'PADUK;
OrneHka «XOpoII0» BBICTABISETCS CTYACHTY, €CIH:

1.IIpaBUIBHOCTD BBIMOJIHEHUS YEPTEXkKa B COOTBETCTBUU C 3aJJaHHEM I10 MpaBUjIaM MOCTPOCHUS
nporpammbl KOMITAC-I'PA®UK ¢ He3HAUUTETBHBIMU OTPEITHOCTSIMU;

OneHka «yI0BIETBOPUTEIBHO» BBICTABIISIETCSA CTYCHTY, €CIIU:

1./lomy1ieHb!l OIMOKY NP BBIMOJHEHUU YEPTEkKa;

2. He touHOE coOuroieHre mpaBmil mocTpoeHus yeprexa B nporpamme KOMITAC-TPADUK;
OneHka «HeyI0BIECTBOPUTEIBHOY BBICTABISETCS CTYIACHTY, €CIU:

1.Jlomymiensl rpyOble OMMOKY IPU BBITIOJTHEHUH YepTeka.

Tema 2.1 OcHoBHBbIE TexHoJorMMu 3-D neuarn

IIpakTuyeckoe 3ansitue Nel4
Co3naHue NpoCToOil 1eTaau M0 3aJaHMI0 M pacnieyaTka Ha 3D-npunTepe.

IIe.m;: HpI/IO6peTeHI/Ie IMPAKTUYCCKNX HABBIKOB MOJACIIMPOBAHNA JeTajei B CAD cucreme.

BemmoJsinus patdory, Bel Oyaere:

yMeTh:

- ¥ 1 Co3naBate yepTexu aetaneil B komnbroTepHoi nporpamme CAIIP;
- Y0 02.07 ucnosib30BaTh COBPEMEHHOE ITPOrpaMMHOE 00ecrieueHHe;

MarepuajbHoe o0ecnieyenne:
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nepcoHainbHblil KomnbroTep, KOMITAC-3D, MeToauueckue yKkazaHus 10 BHIIIOJHEHUIONPAKTHYECKUX
3aHaTuid, 3D npuHTepsl ¢ noacTaBkoi; 3D ckanep

3amanmue:
1 Co3gath MOJI€M MAIIMHOCTPOUTEIIbHBIX U3JICIIUM.

ITopsinok BbINOJIHEHUSI PA0OTHI:

1. Cosznats 3D monens neranu cucteme Kommac 3D. Tlo 3amannro mpernogaBatens co3/aTh
TBEPAOTCIBbHYIO MOJCIb ACTAIN JIA I[aJII:-HefIIHCFO IMPOTOTUIIMPOBAHUA B BUPTYaJIbHOM
MIPOU3BOJICTBE.

2. Co31aTh paboumii 4epTexK JETAIH.

Xoa pa6oTsli:

TeopeTnueckue CBeICHHUS.

JlJ1s TeXHOJIOTMYECKOM MOArOTOBKY MPOU3BOCTBA B BUPTYAIbHOE CpEZE MPEXK]IE BCEro He0OXxoauma
3D mozens aeranu. 3D mMojenb aeTanu CO3/1aeTCsl METOJIOM PYYHOI'0 KOMIBIOTEPHOTO rpapuuecKkoro
muzaitHa B CAD cucreme Kommac 3D BbiOpaB mipu 5ToM Hanbosiee palimoHaIbHYIO
MOCJIEI0BATEIBLHOCTD ONEpaluil ISl MOJEIMPOBAHUS TBEPAO- TEILHOM MOAEIH.

[IpoexTrpoBaHue MOJENTHU A€TaIN HAYMHAIOT C CO3aHUs 0a30BOr0 Teja MMyTEM BbBIOJHEHUS
orepanuy HaJl 3CKU30M (UM HECKOJIBKUMHU ICKU3aMH), TI0J] KOTOPBIM I10- HUMAIOT TUIOCKYIO PUrypy,
Ha OCHOBE KOTOpOi oOpa3yercst mpocTpaHcTBeHHOe Teno. [loa onepareit UMEIOT B BUAY
(hopmooOpa3yroree IepeMenieHrne ICKu3a.

[Ipu mocTpoeHny TBEpAOTEIBLHON MOJIENIN B KOMITBIOTEPHOM CPEZie, MOJEIH CTPO- SITCS HE UACATBHON
JIUHUEHN, a MHOKECTBOM OTpe3KoB. Takol noaxoxa obyerdaer paboty siapa nporpaMMsl. [[ist co3nanus
neranu Ha 31 npuHTepe HE0OXOAMMO MUHIUMH3UPO- BaTh AJIUHY NPSIMbIX OTPE3KOB Ha
KPUBOJIMHEWHOW TTOBEPXHOCTH, YTOOBI JIETANIb MMOJIY- YMIach HauboJsee TouHou. [Ipumepom sToro
MOJKET CIIY>KHTh HacTpPOHKa KauecTBa OTO- Opa’keHUs B IporpaMme.

JInst HOCTHKEHUS TyYIIero KayeCcTBa U3r0TaBIMBAEMON IETaIH MPU IPOrpaMMHU- POBAaHUU
yropagistoniei mporpammsbl s 3J1 nmpuHTEpa HEOOXOIMMO BHIOPATh MAaKCH- MaJIbHOE pa3pelieHre
TOYEK JETaNIH.

[Ipu mpoeKTUPOBAHUM 3JIEMEHTOB MEXaHUYECKUX MEpelad BXOAAIINUX B COCTAB Pa3IMYHBIX
MEXaHHU3MOB IIUPOKO UCTIOJIB3YIOTCS NpuKIaaHbie Oubnuorexku Komnac 3D, koTopbie CyIeCTBEHHO
o0seryaror paboTy NPOEKTUPOBIIMKA U ITO3BOJISIIOT aBTOMATH31- POBAHHOM PEXKHME MTPOEKTUPOBATD
TUIIOBBIE JIETAJIU MAILIMH PAa3JIMYHON KOHCTPYKIMH. Tak as co3aanus 3y04aThIX KOJIEC, KPBIIIEK,
(naHieB, 3B€3/10Y€K, IIKUBOB U T. JI. UC- MOJIB3YIOT OMOIMOTeKH «Basbl 1 MexaHn4yeckue nepeaayu
2D» u «Banbl u Mexanuue- ckue nepenadu 3Dy». [Ipu 3ToM B aBTOMaTU3UPOBAHHOM PEXKUME
MIPOU3BOJIATCS BCE HE- 00X0IMMbIe HHKEHEPHBIE pacyeThl MPOEKTUPYEMOIl IeTald Ha MPOYHOCTh U
YKECTKOCTb.

bazoBoii nnhopManueit 11 TEXHOJIOTHUECKOM TOArOTOBKY SBISIETCS pabOYHiluepTex JeTalu C
TEXHUUYECKUMHU TPeOOBAaHUSMU HA U3TOTOBJICHHE U YCIOBUSIMH ee pa- 60Thl. Paboune ueprexu
odopmitsitoTcst B cootBercTBHE ¢ TpeboBanusmu ECKJ/I.

PaGouwnii yeptex neranu — rpaduveckuii TOKyMEHT, COJIepKalnii n300paxeHne AeTaiu U Jpyrue
JaHHbIE, HEOOXOAUMBIE JIJISl €€ U3TOTOBJICHUS M KOHTpOJsi. Paboune uepTexu neraneld BHIOIHSIOT B
OTpeieIeHHOM MaciITabe ¢ MOMOIIBIO0 YEPTEKHBIX HH- CTPYMEHTOB UJIM PA3HOOOPA3HBIX
TEXHUYECKUX CPEJICTB, BKIIIOUAs CPE/ICTBA aBTOMATH- 3MPOBAHHOI'0 MMPOEKTUPOBaHUs Ha 6aze DBM.
Yeprexu ABIAIOTCS CPEACTBOM BBIPAKE- HUS 3aMBICIIOB KOHCTPYKTOPAa U OCHOBHBIMU
IIPOU3BOICTBEHHBIMU JJOKYMEHTaMH, 110 KO-TOPbIM U3rOTABIMBAIOT JETAIN MAIlHH.

®opma npeacTaBiaeHus pe3yJbTaTa: Tpapuueckuil (aiii, coaepraiiuii 4epTex aeTanu

Kpurepun onenkn:
OneHka «OTJIIMYHO» BBICTABIISIETCS CTYACHTY, €CIIH:
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1.1IpaBUIBHOCTD BBINOJIHEHUS YEPTEXkKA B COOTBETCTBUU C 33JaHUEM IO [TpaBUJIaM [IOCTPOCHHUS
nporpamMmmbl KOMITAC-TPA®UK;

OneHka «XopoIl0» BBICTABIISIETCS CTYACHTY, €CIH:

1.1IpaBUIBHOCTD BBINOJIHEHNS YEPTEXkKA B COOTBETCTBUU C 33JaHHUEM IO [TpaBUJIaM [IOCTPOCHHUS
nporpamMmmbl KOMITAC-TPA®UK ¢ He3HAYUTENBHBIMH MOTPELUTHOCTSIMU;

OneHka «y10BIETBOPUTEIBHO» BBICTABIISIETCS CTYCHTY, €CIIU:

1./lomy1ieHbl OIIMOKY MPYU BBIIOJIHEHUU YEPTEKa;
2. He TouHOe coOmroaeHue nmpasuil nocrpoenus yeprexa B mporpamme KOMITAC-TPA®UK;
OneHka «Hey10BIETBOPUTEIIBHOY» BbICTABIISIETCS CTYICHTY, €CIIU:

1.lomyiiensl TpyObie OMMOKK MPU BHITIOJIHEHUH YepTekKa.
Tema 2.1 OcHoBHbIe TexHo0ornu 3-D nmeyaTn

IIpakTuyeckoe 3ansitue NelS
Co3nanue mojeeil COOPOYHBIX eTMHHIL

Heab: Boimonusate 3 D monenu k cOopounbiM ueprexam Komnac-rpaduxk.

Boinosnus padorty, Bul Oynere:

yMeThb:

- ¥ 1 Co3naBars yepTexu aeraneil B KoMnbroTepHou mporpamme CAIIP;
- Yo 02.07 ucronp30BaTh COBPEMEHHOE MTPOrPaMMHOE 00ECTICUCHHE;

MarepuajbHoe o0ecnieyeHue:
nepcoHanbHbIl KoMIbroTep, KOMITAC-3D, meToanyeckne yKka3aHus 1O BBITOJHEHUIONIPAKTHYECKUX

3aHATUH, , 3D npunTEpsI ¢ MoacTaBkoil; 3D ckanep

3amanmue:
1 Co3gats 3 D Moaenu k cOOPOUYHBIM UepTeKam
Xox padoTbI:

TeopeTnueckue CBeICHHUS.

J1J1s TeXHOJIOTHYECKOHM MOArOTOBKY MPOU3BOACTBA B BUPTYAIbHOE CpeJie MPeXk e BCero Heooxoauma
3D mozens aeranu. 3D mMojenb aeTanu cO3/1aeTCsl METOJIOM PYYHOI'0 KOMIIBIOTEPHOTO rpauueckoro
mu3aitHa B CAD cucreme Kommac 3D BrIOpaB mipu 3ToM Hanbosiee palioHaIbHYO
MOCJIEIOBATEILHOCTD OTepaIUil IIsl MOJCIUPOBAHUS TBEPAO- TEILHOM MOACIH.

[IpoexTrpoBaHue MOJENU AETaIl HAYMHAIOT C CO37jaHKs 0a30BOTO TeJa MyTeM BBIIOJHEHUS
orepanuy HaJl 3CKU30M (UM HECKOJIBKUMHU ICKU3aMU), O] KOTOPBIM I10- HUMAIOT TUIOCKYIO PUrypy,
Ha OCHOBE KOTOpOii oOpa3yercst mpocTpaHcTBeHHOe Teno. [loa oneparyeit UMEIOT B BUAY
dbopmooOpasyroliiee nepeMereHnue 3CKU3a.

[Ipu mocTpoeHUN TBEPAOTEIHHON MOJIEIH B KOMITBIOTEPHOM CpeJie, MOJENN CTPO- ATCS HE UCaIbHON
JTUHUEH, a MHOKECTBOM OTpe3KOoB. Takoi moaxoa obierdaer padoty siapa nporpaMMel. [{ist co3nanus
neranu Ha 31 mpuHTepe HEOOXOAMMO MUHUMHU3UPO- BaTh AJTUHY IPSIMbBIX OTPE3KOB Ha
KPUBOJIMHEWHOM MOBEPXHOCTH, YTOOBI A€Tajb MOIy- Ynjiach Haubosiee TouHou. [Ipumepom 3Toro
MOJXKET CIY)KHTh HacTPOHKa KauecTBa OTO- Opa’KeHUs B IporpaMme.

JInst noCTMKEHUs TyUIIero KayeCcTBa U3r0TaBIMBAEMOM JIeTaly Npy MPOorpaMMHU- POBaHUU
yTpasJstoiiei nporpammsl 1 3J] mpuHTEpa HEOOXOIUMO BBIOPATh MAaKCH- MaJIbHOE pa3pelicHe
TOYEK JETaIH.

[Ipu mpoeKTUPOBAHUH 3JIEMEHTOB MEXaHUUECKUX MEpeIad BXOAAIIUX B COCTaB Pa3IMYHbIX
MEXaHHU3MOB IITUPOKO UCTIONB3YIOTCS MpUKIaaHble Oubnuorexkn Kommnac 3D, koTopsie CyIIIeCTBEHHO
o0reryaroT paboTy MPOEKTUPOBIINKA U MTO3BOJISIOT aBTOMAaTH31- POBAHHOM PEXKHUME MTPOESKTUPOBATh
TUTIOBBIC JIETANI MAIlIMH PA3IMYHON KOHCTPYKIUH. Tak Ans co3aanus 3y04aThIX KOJIEC, KPBIIIEK,
(nanieB, 3B€3/109EK, IIIKUBOB U T. JI. UC- MOIB3YIOT OMOIHNOTEKH «Basbl 1 MeXxaHWYecKue mepeaayn
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2D» u «Bansl u MexaHuue- ckue nepeaadu 3D». IIpu 3TOM B aBTOMAaTU3MPOBAHHOM PEKUME
MIPOU3BOIATCS BCE HE- 0OXOIMMbIE HH)KEHEPHBIE PACUYEThl IPOSKTUPYEMOH JeTal Ha IPOYHOCTD U
KECTKOCTb.

ba3oBoii nnpopmanment 11 TEXHOIOTHYECKON NOATOTOBKHU SIBISIETCS PaOOUYHITUepTeIx AETAIN C
TEXHUYECKUMU TpeOOBAaHMsIMHU Ha U3TOTOBIICHUE U YCIOBUSAMH €€ pa- 00Thl. Paboune ueprexu
odopmistoTest B cooTBeTcTBUE ¢ TpeboBanusimu ECK/I.

Pabouwmii yepTex neranu — rpadudeckuil JOKYMEHT, COACpIKaIIni H300paKeHne JeTalH U Ipyrue
JaHHbIE, HEOOXOAUMBIE JUUIsl €€ U3TOTOBJIEHUS U KOHTpOJIs. Paboune uepTexu netanell BEIIOIHSIOT B
OTIpe/IelIEeHHOM MaciTabe ¢ MOMOIIBIO YePTEKHBIX MH- CTPYMEHTOB WIIM Pa3HOOOPa3HBIX
TEXHUUYECKUX CPEJCTB, BKJIIOYAsl CPEICTBA aBTOMATH- 3MPOBAHHOIO IPOEKTHPpOBaHUs Ha Oaze DBM.
UepTexu ABISIIOTCSA CPEACTBOM BBIPpaXKe- HUS 3aMBICIIOB KOHCTPYKTOpPA ¥ OCHOBHBIMHU
IIPOU3BOJICTBEHHBIMHU JOKYMEHTAMH, 10 KO-TOPBIM M3TOTABJIMBAIOT ACTAIN MAIIUH.

dopma npeacTaBiaeHns pe3yJbTara: rpadpudeckuii (aiis, comepikamnii YepTex IeTaIu

Kpurepuu onenkn:
OneHka «OTJIIMYHO» BBICTABIISETCS CTY/ACHTY, €CIIH:

1.IIpaBUIBHOCTD BBIMIOJHEHMSI YEPTEXKA B COOTBETCTBUU C 3aJaHMEM I10 MpaBUiIaM IMOCTPOCHUS
nporpamMmmbl KOMITAC-TPA®UK;
O1eHKa «XOpOIIO» BBICTABIISAETCS CTYACHTY, €CIIH:

1.ITpaBHJIBHOCTH BBITIOJTHEHHUS Y€PTEKA B COOTBETCTBUM C 3aJJaHUEM IO MpaBUJIaM IMOCTPOEHHUS
nporpamMmmbl KOMITAC-I'PA®UK ¢ He3HAYNTETFHBIMH MOTPEITHOCTSIMU;
OrneHKa «yI0BIETBOPUTEIBHOY BBICTABISAETCS CTY/IEHTY, €CIIN:

1./lomy1ieHbl OIIMOKY MPHU BBIIOJIHEHUU YEpTEkKa;

2. He TouHOe coOmroaeHue mpaBui noctpoenus yeprexa B mporpamme KOMITAC-TPA®UK;
OneHka «HeyIOBIETBOPUTEIBHO» BBICTABIIAETCA CTYACHTY, €CIIU:

1.JlomymieHsl rpyOble OIIMOKK MPH BBITIOJIHEHUHN 4YepTexa.
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Tema 2.1 OcHoBHBbIE TexHoJOornu 3-D meuarn

IIpakTnyeckoe 3ansitue Nel6
Pa3paborka urorosoro npoekra. «Ileuars 3D geranu cjaoxHoi GpopmbD).

Lesb: npuoOpeTeHne MPaKTUYECKHX HABBIKOB MOJIEIMPOBAHUS MpPOIEcCa M3TOTOBIICHHS JETAIH HA
3D npunTepe. U3ydnuTh HHTEPPENC MPOrpaMMBbl ISl IIOATOTOBKH JIETATN K MIE€YATH.

Boinosnus padorty, Bel Oynere:

yMeThb:

- ¥ 1 Co3naBate yepTexu aetaneil B komnboTepHoil nmporpamme CAIIP;

- Y0 02.07 ucmoJib30BaTh COBPEMEHHOE ITPOTrPAMMHOE 00ECIICUCHUE;

MarepuajbHoe o0ecniedeHue:
nepcoHanbHbIi KomnbioTep, KOMITAC-3D, MmeToauueckue ykazaHus MO BHIIOJHEHUIONPAKTHYECKUX

3aHATHH, , 3D npuHTEpsI ¢ MoAcTaBkoit; 3D ckaHep

3ananmue:

1. TlomroroBka BUPTYaJIbHOW MOJIENIN K TIEYaTH.

2. CosznaHue ynpapJsIomieil TporpaMMbl Ul MOJIETUPOBAHMS TEXHOJIOTHYECKOTOIPOLIECCA.
3. TenepupoBanue yrpapisiomeil nporpaMmel B G-KoJax, 1y M3TOTOBIICHHS JETAIIH.

4. W3yuuth MopsamoK MOATOTOBKM MOJENU K medaTu B mporpamme CreationWorkshop.

Xox paboThi:

TeopeTnueckue CBeICHUS.

Creation Workshop — ato uHCTpyMeHTapuii 1S yrupaBiacHus Jr00bM 3d- TPUHTEPOM, TTOHUMAOIITUM
GCode.

. Crnaiicunr moneneit Ha kKaapsl 1 DLP-nipuHTEepOB moaaepxuBaeTcst U3 KOpoo-
KU

. BBoj u 3arpy3ska GCode j1st ucroJTHeHUs

. KonTpons FDM-nipunTepoB — ciaiicunr uepes Slic3r

. VYupasnenue YITY — ¢ ucnonap30BaHneM BHEUIHETO MOCTIPOIIECCOPA

. IMoxnepskka rampBanndeckux SLA-npunTepo Ha LaserShark

. I'enepaTop nognepxex

. 3arpy3ka/CoxpaHeHue CIieH, IOIJIEPKEK U PE3YJIbTaTOB CllaiCHHTaX 01

paboThI:

3anycTuTe Ha BaleM KoMmbiotepe nporpammy Creation Workshop .
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Pabouee okno mporpammsl Creation WorkshopBeibepute nynkT meHto Machine

DG e b - = —

" , g '

Bei6op mynkra mento Machine

CoznaiiTe yHuKalIbHOE M3 Balero npuHTepa.Manage

Machines ) Create New.

B menro Machine BeiOepute Bati mpuHTEp.

Beibepute myHkT Properties. Otkpoetcs okHo HacTpoiiku Machine Configuration
——

Ma e Configuration

Bt Puafrer Ma v

X W Y n

Fpdctor Resstton (s
Waan 1800 Meght 1200
Saact Yt Dy [wics ew

DISFLAY?
TR T —

Fatrewn
X A fwad Fate granvmn)| Y Joos Feect Pt oo
X 1]

I Aot Fod Rate rmvan)

(<18 | Le<e

Oxno nacrpoiiku Machine Configuration

B nose Build Platform Area BeicraButs: X —192; Y — 108; Z — 300

B moste Projector Resolution BeicraButs: Width — 1920; Height — 1080 (uam apy- rue 3HadeHus,
COOTBETCTBYIOIINE YKa3aHHBIM B HACTPOMKE MPOEKTOPA B OTICPAIIHOHHOMN CHCTEME).

B nose Select Print Display Device seiopats: \\.\DISPLAY2.B nose Driver

BbIOpaTh: EGENERIC.

Haxxmure OK.

Bei6epure mynkt Connection

rCcmﬂef:boﬂ Setup —
Port
COoM1
# Doz Bas

=



Okno Hactpoiiku Connection Setup

B Brimagaromem noamento Port Beioepure COM-nopt Bamero Arduino.B Beimagaromiem
noamento Speed BeiGepuTe 115200.

B nosnie # Data Bits mocraBete 8. BriGepute

yHKT MeHto DLP

R e o o - - -

=

/’ 5]

Br16op nmynkra mento DLP

Bri6epute mynkt Show Calibration. Ha mpo3paunoe qHO KI0BETHI OyAET CIpOeIr- poBaHa
KanuopoBouHas ceTka. Hactpoiite ¢pokxyc 00beKTHBA MPOEKTOPA TaK, YTOOBI JIM- HUU KaTHOPOBOYHON
CETKH OBLIM KaK MOYKHO 00Jie€ TOHKMMH U YETKHMH.

HACTPOMKA TOYHOM TEOMETPUM ITEYATHU

JIsi HaCTPOWKH TOYHOW TC€OMETpPUHU TeYaTH TPeOyeTCs MPOW3BECTH CIEAYIOIIUeACHCTBUS (pUcT):
1. OducTHTe KIOBETY OT TIOJIMMEPA.

2. BKIII0YHTE IPOEKTOP.

3. 3amyctute nporpammy Creation Workshop.

4 Bri6epure nyHkT MeHio DLP.

Br160op nynkra mento DLP

Bri6epure mynkt Show Calibration. Ha npo3pauHoe qHO KrOBETHI OyJIET CIIpOoeIi- poBaHa
kanuOpoBouHas cetka. Hactpoiite hokyc 00beKkTHBa MPOEKTOPA TaK, YTOOBI JIM- HUM KATHOPOBOYHOM
CETKM OBUIM KaK MOKHO 00Jiee TOHKMMHU M YETKHUMHU.

Ha 1HO KrOBEThI HOMECTUTE IMCTOK TOHKOM 6YMarI/I.
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Ha nucTke 0TMEThTE XOPOIIO OTTOYSHHBIM KapaHIallloM KpailHHe TOYKH 0TOOpa- skaeMoi
KaJTMOPOBOYHOM CETKH
H—F {

KannbpoBounas cerkallaMepbTe pacCTOSHUS MEXKITY OTMETKaMHU.

Bribepute mynkt Properties. Otkpoercs okno Hactpoiiku Machine Configuration(puc.9).

Mahhive Corfograratite - ree

Buid Ptfrer s e

X W Yn z

Faopactor Resttson poosk)

Waan 1600 Meght 1290

Senct Pt iy Dwvics row

DISALAY!
TN —

Fatrewn

X A fwad Fate grarcvmn| Y Joos Feect Fate oo
m

I Melt Food Rate drwvvn)

K

Oxkwno Hactpoiiku Machine Configuration

B mose Build Platform Area srummre n3smMepeHHbIe 3HaUeHUs B MUJLTUMeTpax. Beroepure mynkr Load

Model.
3arpy3uTe BEIOpaHHBIN (haii

LY

3arpyxxenHas B nporpammy 3D mozaensHaxmute kHonky Slice Ha maHesnu

IPOrpamMMmBbl
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Bb130B OKHa HAacTpoeK cucTeMbIbyieT BEI3BaHO OKHO HACTpOiKH Slice

Shice!  (‘Slice Profile’s 1. Machine : 2) ]

Options

Nil — — e . = =

. Onumu mporpaMMbl

Haxxmure kronky Options. Bymet BoizBano okao Hactpoiiku Slicing and BuildingProfile Options
Shoing and Bualding Pratile Options — e

Shos Thckness fom) Genernted rmags Posl Offssts
01000¢ XOtw
Boosos Tme Per Layer )

000 YOfe o

Eetiers Layes Expanse Tona i)

W Fimws 3 Lt et Secuence

Use Man-Lit GCode natead of LI and Sequence
LA and Sequance Time pul

i
7. Erable Jro-Hasng 718 Ditavess foe) Bubd Drwssion
4 Gererte Glode 28 Botien s«
B imege Som Z L2 Speed pomvs) Z LA Retract Speed fras)
Eout SVG Sees 50 190

Side / TR Vakue

OxHo Hactpoiiku 3D neuatu

B nose Slice Thickness (TosmuHa ¢i1051) BBICTaBBTE JKEIAEMYIO TOJIIUHY CII0S(PEKOMEHTyeM
ucnosb3oBath BenuuuHbl 0.1 MM, 0.05 MM, 0.025 mm). B mone Exposure
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Time Per Layer (Bpemsi 3KCIIO3UIIMK CJI0s1) BBICTaBbTE 3HAUYCHUE B MUJUTUCEKYH/IAX CO-OTBETCTBEHHO
Tabmure 2.

B nosne #lLayers BeicTaBbTE KOJIMUYECTBO CJIOEB, KOTOPbIE OYyAYyT IKCIIOHUPOBATHCAOJIBIIE OCTAIBHBIX.
[MTocraBbTe ranouky Hanpotus myHkTa Enable Anti-Aliasing.ITocTaBbre ranodxy

HanpotuB nmyHkTa Generate GCode.

B pasnene Lift and Sequence caummuTte ranouky ¢ mynkra Use Main Lift GCodeinstead of Lift and
Sequnce.

B nose Lift and Sequence Time BrictaBbTe 3Hadenne 3000 mc.B mose Z Lift

Distance BeicTaBbTE 3HaueHHE 2,5 MM.

B menro Build Direction Beioepute Bottom_Up. B mosne Z Lift

Speed BricTaBbTE 3HaUeHHE 50 M/cC.

B nosne Z Lift Retract Speed BoicraBbTe 3HaueHue 100 m/c.[lepeitnure Ha

3aknanaky Start GCode (puc.14).

. OKHO HACTPOWKH ympaBJisitomnied nporpammbel COTpUTE BCE, KPOME YKAa3aHHBIX Ha PUCYHKE

cTpok. Haxxmute kHOTIKY Save.
B sakmaakax Pre-Slice GCode, Pre-Lift GCode, Main-Lift GCode, Post-LiftGCode cotpure Bce
ctpoku. CoxpaHsiTe U3MEHEHUS Ha)KaTHEeM KHOTIKH Save.

[epeiiaure Ha 3aknaaxky End GCode. (puc.15)

e S
NI -—_—

N I D R

OKHO HacCTpOMKHM OKOHYAHMsI yIpasJstoniei nporpaMmmsl COTpUTE BCe, KPOME YKa3aHHBIX HA PUCYHKE

crpok. Haxkmute kHONKY Save.
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[Mepeiiaute B 3akmaaky Options.
3akpoiite okno Hactpoiiku Slicing and Building Profile Options naxaruem xkHon-ku OK

-
Slice! ( Slice Profile : 1, Machine : 2)

Options

. 3aBepiiieHue HacTpoiiku cucrembiHaxkmute kHOTIKY Slice.

JloxauTech 3aBeplICHHS MpoLiecca CO3JaHUs CEUCHUH.
Bpemst moctpoenust Mozienu MoxHO oueHuTh o 3armucu Slicing CompletedEstimated Build Time:
YY:MM:CC (puc. 17).

Mo ienrpoBaHue mporiecca rmeyaTu MOJICIN

TeopeTnueckue CBeICHHUS.

Craiicep - KOMIIBIOTEpHAs ITPOrpaMMa, OCIOHHO MpeoOpasyrolias BUPTYATbHYIO TPEXMEPHYIO
MO/IeNTh B MaIMHHBINA KOJ1 (G-code), MO3BOJISIFOIINIA aITATHBHOMY aBTOMa- TU3UPOBAHHOMY
YCTPOUCTBY U3rOTOBUTH JICTAJIb U3 CIICIIHMAIM3UPOBAHHOTO MaTepuaa.

B 3aBHCHMOCTH OT UCTIOJIb3yeMOH TEXHOJOTHH IMOCIOMHOTO WM TIOBEPXHOCTHOTO (POPMUPOBAHUS
JIETAJIA Pe3yIbTaTOM PabOTHI ciaiicepa MOTYT OBITh (haljIbl, CoAepIKa- e B cebe JTaHHBIE O
croco6ax GopMHUPOBaHUS CIIOEB - BEKTOPHBIC TUHUH, PACTPOBBIC TUIAIIKH, ITYyTH TIEPEMEIICHHUS,
HOPMAaJIH K IOBEPXHOCTH U JAPYrue ONpeAeSIONINe UK YIIPABISIONINe TaHHBIC.

Teopus 3amoreHuii (mapkeTa) B ynpoi€HHOM BUJIE TJIACUT — JTH00YI0 MOBEPX- HOCTh MOKHO
3aMOCTHUTH (OIHCaTh) OECKOHEYHBIM HAOOPOM MHOTOYTOJIBHUKOB 0€3 B3a- UMHBIX HAJIOKEHUN U
npocBeToB. [lepedpasupys 3T0 yTBepKIeHHE MOKHO CKa3aTh, YTO JIFOOYIO MOJIEIb MOYKHO
HareuaTaTh, Iope3aB € Ha CJIOH.

Crnaiicepsl 1ensTCs Ha JBAa OCHOBHBIX BU/IA: YHUBEPCAJIbHBIE U CIIELIUAIM3UPOBAH- HbIE
(xopriopatuBHbIe). Kak nmpaBuiio, cienuanu3upoBaHHbIE «3aTOYEHBD MO OJHY TEXHOJIOTHUIO,
TOProBYIO MapKy WJIM MOJIENbHYIO JIMHEHKY MPUHTEPOB. YHUBEPCATbHbIE UMEIOT OOIBIIYIO
BApUATUBHOCTh B HACTPOMKAX M PACCUMTAHBI HA IIMPOKUN CIIEKTP CO- BMECTUMBIX YCTPOUCTB.
[Toctonpky 3D meuaTh, 3TO MpoOIIECC, COCTOSIIUN U3 OOTBIIOr0 KOJIMYECTBA HEO0- XOAUMBIX IS
BBITIOJTHEHUS YCIOBUM, TO U HACTPOEK MX MapaMeTpoOB J0BOJIbHO MHOTO. MIBCce OHI
pa3HOHampaBleHHbIE, HE TUHEHHbIE. [[0ATOMY yI00HO U IOHATHO UX CTPYKTY- PUPOBATH ATO
OombIIas 3a/1a4a, OBJIa/IETh KOTOPOU BechbMa He MpocTo. Pa3paboTynKy MBITaIOTCS BHICTPOUTH
WHTYUTUBHO TIOHATHBIE B3aMMOCBSI3U MEKTy OCHOBHBIMH OJIOKa- MM HaCTpPOEK: MPUHTEP, MOJIEIb,
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MaTepual, npoduib neyaru, sKkcTpynep(bl), IOTMOIHU- TEIbHBIE ONIMH, CKPUIITHL 1 MAaKpOChl. OHH TO
IIPUBSA3bIBAIOT OTIIPABHYIO TOUKY K MaTe- puajly, TO K HaCTpOMKaM IIPUHTEPA, TO K MpOIECCy
o0pabotku Moaenu (mpodumo neva- Ta) (Simplify, CURA), To k HacTpoiikam skcTpynepa. Kaxapiid
co3zaTens craiicepa MPUMEHSET CBOIO (PHIIOCO(HIO B 3TOM BOIIPOCE.

Tem He MeHee, CTPYKTYPHO BCe cllaiicepbl, HOMUMO IJIaBHOTO BBIYMCIUTENBHOTO SApa IPOrpaMMBl,
OTBEYAIOIIETO 32 MATEMATUYECKUE PACUETHI TEOMETPHUECKUX (POPM M KOHBEPTALUIO MX B SI3BIK
MalIMHHOIO yIpaBieHUs g-code, UMEIOT cTaHAApTHBIE OJOKK HAacTpoeK. OO0OIEHHO UX IIECTb.

1. Hactpoiiku nporpammel - ciaiicepa. OHM onpeeNnsitoTCs TBOPUECKUM [TOTEH- [IUAJIOM
pa3paboT4uunKa.

Ha xayecTBO nevyaty HaCTPONKU IPOrpaMMBbl IPAKTUUECKU HE BIAMSIOT. OIHAKO MHOTJA MO3BOJISIOT
I10JIb30BATENIO HE «3a0JIyAUTCS B TPEX COCHAX» U MPABUIILHO BBICTa-BUTh €IMHUIIBI U3MEPEHUS,
CKOPOCTH COEAMHEHHUS IOPTOB, BU3YaJIU3aLMIO PE3YJIbTATOB CIIAiCUHIa, OTOOpaKEHUE MOJEIN U
Jpyrye MoJIe3HbIE OMIINH.

2. HacTpoiiku npuHTepa.

[Tox 3TUM TEPMUHOM MBI IOHUMAEM HE TOJIBKO <OKEJIE€30» MPUHTEPA, HO U €r0 YIpaBJISIOUIYIO
AIIEKTPOHUKY.

CoBMecTUMOCTb TPOrpaMMHOTro obecrieueHus. KoamuecTBo JOCTYIHBIX HACTPOEK BapbUPYETCSI B
3aBUCHUMOCTH OT IPO(ECCHOHATBHON «IIPOJIBUHYTOCTI» Ka)KJI0TO KOH- KPETHOTO ciaiicepa.
YupouiéHable WK «MOJENbHbIe» (ILITaTHbIE) IPOTrPAaMMBbI TIO3BOJIAT BaM BBIOPATh TOJIBKO MOJIEIb
npuHTepa. YHUBepcaibHbie «Pro» Bepcuu motpedyroT ykazaTh Kakoi s3bik G-COde moHumaet
MPOLIMBKA IIaThI yIpaBieHus. IHoraa nake mo3BoJiIT HACTPO- UTh 3HAUEHUSI CKOPOCTEH
nepeMeleHus, yckopeHui, peBKoB (jerk), perpakroB (otkatoBHUTH) (Hanmpumep CURA v4.6) uto
MIO3BOJIMT TaKOMY cliaiicepy 0ojiee KOPPEKTHO pac- CYMTHIBATh BPEMsI Ha BBITIOJIHEHUE TTeYaTH.
Mexanuka. «Pacckaxxure» cnancepy, 4emM eMy NpuaETcs ynpaiiaTh. Kakas y Ba- mero npuHrepa
MEXaHHUYeCKasl CUCTeMa MepeMeIleHUs — AebTa, JeKapToBas, pyka po- 60Ta, Kakue rabapuThl 30HbI
1e4aTH, KaKhe OTCTYIHI OT KPaéB JOIMYCTUMBI,

Okcrpyaepbl. CKOJBKO y HEro 3KeTpyAepoB. Kakoro nuamerpa yctraHoBjaeHO co- 0. Kakas
MaKCUMaJjbHas TeMIiepaTypa o Iep>KuBaeTcs KOHCTpyKIuen hotend (ropsi- 4ero HaKOHEYHHKA).
KakoBo paccTosiHMe MEKIy COIUIaMU B IBYX3KCTPYJEPHOM UCIOJI- HEHUMU.

3. Hacrpoitku marepuana. Hactpoiiku npoduiieli punamenTa: tuaMeTp HUTH, TEMIIEpaTypa
IJIaBJICHUS, UIOTHOCTD, TPOU3BOIUTEND, [IEHA U JIP.
4, Hacrtpoitku monenmu. IHCTpyMEHTBI yrpaBJICHHs MacIITaOUPOBAHUEM U

MO3UIIMOHUPOBAHUEM MOJENHU B paboueil 3oHe. MTHCTpyMEHTHI 7151 «peMOHTa» U MoAU(UKAINK
3arpy>KeHHOU MOJEIH.

o. Hactpoiiku cnaiicunra (Hape3ku). THCTpyMeHTHI U mapaMeTpbl GOPMUPOBAHUS IE€TAIH U3
Mozenu. BcnoMorarenbHble MHCTPYMEHTHI U YIIpaBIeHHE 00bEKTaMH — MOJI- AEPKKHU, CTEHbI, OalTHHU,
IUIOTHI ¥ CEPBUCHBIE OTIEpaIUH.

6. Z[OHOJ'IHI/ITGJ'IBHBIC CCPBUCKHI: IMOCICA0OBATCIIPHOCTH KOMAaH — CKPUIITBI, MaKpO-

Cor

2.Hanucanue ynpasismomniei mporpammsl 1uist 3D npuHTepa 0CyIIeCTBUM C TOMOIIBIO TPOTPAMMBI
CreationWorkshop.

Dransl MOATOTOBKU OYIYT BHITISAECTH CIACAYIOIIUM 00pazoM:

1. JloGaBneHue reoMeTpuu JeTaal B pabouyro 001acTh IpOTpaMMBbI-IIPHHTEPA

- J F ©



3D mopenpb B OKHE POTrPaMMBbl

2. Hacrpoiika nmapamerposB nedatu

’ «©

OKHO HAacTPOWKH MapaMeTpoB MeyaTH

3. I'enepupoBanme nporpaMMbl U OCJIOWHAS TPOBEPKA ONEpPaALIUiA IT€YaTH

7 (*)

MOI[CJ'II/IpOBaHI/Ie TEXHOJIOTMYECKOTO IMpo1ecca

/Fee

ITocnoiinas IIpOBEpPKaA KAaYCCTBA HeanI/IHpOCMOTpeTL G'KOI[ MOXXHO B 3aKJIaJK€

GCode.
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Ynpasisromas mporpamMma B G-kojiax

Yto0Obl TPOCMOTPETh W300paKEHHs CIIOCB repelanTe Ha 3akiaanky Slice Viewer(puc.23).

ITocnoiinas BU3YyaJIn3alus U3rOTOBJICHUSA ACTAJIN

HepeKJ’IIOLIeHI/IC MCKAY CJIOAMHA NPOU3BOAUTCA MMOCPEACTBOM ITOJIOCHI ITPOKPYTKUCIICBA OT I''TABHOT'O OKHA.
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®opma npeacTaBiaeHus pe3yJbTaTa: rpaguueckuil Gaiii, coaepKaiiii 4epTex AeTanu

Kpurepun onenkn:
OneHka «OTJIIMYHO» BBICTABIISETCS CTYAEHTY, €CIIH:

1.IIpaBuibHOCTD BBIOJTHEHUS YEPTEkKa B COOTBETCTBUU C 33JIaHUEM I10 TIPaBUIaM MOCTPOCHUS
nporpammbl KOMITAC-TPA®UK;

OHGHKa «XOpOoUIO» BBICTABIIACTCA CTYACHTY, CCJIN:

1.IIpaBUIbHOCTD BBITIOJTHEHHS YEPTEkKaA B COOTBETCTBUH C 3aJaHUEM IO MPABUIIAM MTOCTPOCHUS
nporpamMmMbl KOMITAC-T'PA®UK ¢ He3HAYUTEIBHBIMH MTOTPEUTHOCTSIMU;

OneHka «y10BIETBOPUTEIBHO» BBICTABIISIETCS CTYJCHTY, €CIIU:

1./lomy1ieHbl OIIMOKY MPU BBIIOJIHEHUU YEPTEkKa;

2. He TouHOe coOmroaeHue mpaBuil nocrpoenus yeprexa B mporpamme KOMITAC-TPA®UK;
O1eHKa «HEyIOBJIETBOPUTEILHO» BBICTABISICTCA CTYAEHTY, €CIIH:

1.lomymiensl rpyOble OMIMOKY MTPH BBHIIOJHEHUN YepTexa.
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