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1 BBEJAEHHUE

BaxHyio uactp TeopeTHyeckOod M MPO(ECCHOHATBHONW MPAKTHUYECKOW MOIATOTOBKU
00y4aromuXxcsi COCTABIISIIOT MPAKTUYECKUE 3aHATHS.

CocraB u coaepkaHMe NPAKTUYECKUX 3aHATUI HalpaBJiieHbl Ha peanu3anuio denepanbHOro
roCyJapCTBEHHOTO 00pa30BaTEIbHOTO CTAaHAAPTa CPEAHEro MpodecCnOHAILHOTO 00pa30BaHUsl.

Benymelt auaakTuyeckol 1LENbI0 IPAKTHMUECKUX 3aHATHH sBisiercd  (GopMHpoBaHUE
npo(hecCHOHANBHBIX TPAKTUYECKUX yMEHUH (yMEHUH BBINOJHATH ONpEACICHHbBIC ICHCTBUS,
orepanuy, He0OXOIUMBbIE B MOCIEIYIONIEM B MPO(ECCHOHANBHON AEATEIBHOCTH) WIH YIeOHBIX
MPAKTUYECKUX YMEHHN, HEOOXOUMBIX B IOCIEYIONIEH yueOHOH e TeNbHOCTH.

B cooTtBercTBUM ¢ pabouell mporpamMMoil yueOHOW mucuuiuivHbel «OnemeHTsl CAIIP B
po(hecCHOHATFHON AATEIIEHOCTIY MPEIYCMOTPEHO MPOBEICHUE PAKTUICCKUX 3aHATHI.

B pe3ynbpraTe uX BBINOJIHEHMS], 00yJatOLUICS JOJDKEH:

ymemaw:

- Y1 1 Co3naBath yepTexu aetaneil B komnbioTepHoii nmporpamme CAIIP;

CopnepxaHue NPaKTUYECKUX M JIa0OPATOPHBIX 3aHATHH OPUEHTHUPOBAHO HA MOJTOTOBKY
oOyuaronuxcs K OCBOEHHUIO NMPOPECCHOHANBHOTO (-bIX) MOAYINA (-JI€i) mporpaMMbl MOJTOTOBKU
CIELUAIIMCTOB CPEIHEro 3BE€Ha M0 CIELUAIBHOCTH M OBJIAJICHHUIO HPOPeccuoHanbHbIMu
KomMnemenuyuamu:

- [IK 3.2 PazpabaThiBaThb TEXHOJOTHYECKYIO IOKYMEHTAIMIO JUIsl MPOBEACHHUS IUIAHOBBIX H
HEIUTAHOBBIX PEMOHTOB MPOMBIIIIEHHOTO (TEXHOJIOTMYECKOT0) 000PYA0BaHMSL.

A Takke GOpMHPOBAHMIO 0OU4UX KOMNEM eHUUIL'

- OK 01 BriOupatsb crioco0bl penieHus 3a1a4 nNpohecCHOHaIbHON 1eATEeNbHOCTH TPUMEHUTENBHO K
Pa3IMYHBIM KOHTEKCTaM;

- OK 02 Mcnosp30BaTh COBPEMEHHBIE CPEICTBA IMOUCKA, aHAJIM3a U UHTEPIPETalui WHPOPMaIIUH,
1 MTHQOPMALMOHHBIE TEXHOJIOTUHU /7S BBIIOJIHEHHUS 3a7a4 IPOPECCHOHATILHOMN e TENbHOCTH.

IIpakTrueckue 3aHATHA NPOBOIATCS B pPaMKaX COOTBETCTBYIOILEH TEMBI, IIOCIE OCBOCHHMS

TMIAKTHYECKUX ~CIMHMII, KOTOphIe OOCCIICUMBAIOT HAJMYME 3HAHWH, HEOOXOIUMBIX [UIA €€
BBITOJIHEHHUSL.



2 METOANYECKUE YKA3AHUSA

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

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

Heab padoThl: OCBOUTH TEXHOJIOTHUIO TOCTPOECHUSI YEpTEXKaA JIeTalIN

BeinosiHuB padoty, Bl Oyaere yMeTh:
VY 1 CoznaBaTh uepTexu Aeraneil B koMmnbroTepHoil mporpamme CAIIP;

MarepuajbHoe obecnieuenue:

nepcoHanbHbd  KommbloTep, KOMIIAC-3D, wmeroauueckue yKazaHHs 10
BBITIOJTHEHUIOTTPAKTUICCKUX 3aHATHN

3aganue:

1: co3nmate 4epTéx AeTanu 1o 00pas3ily U HAHECTH Pa3MEpPHI:

T

ot W

PONFESTI |

S [T ol PR P 3]

RO

el A S 1 b Loer LSEITaHLE
Feged Propad o

Kparkune Teopernyeckue CBeiCHUA:

[InaBHBIN Iepexo OT OJHOM JIMHUU K JAPYrod B YEPUYCHUHU HA3bIBAIOT CONpsuKEHUEM. [l
MIOCTPOEHMSI CONPSLKEHNH HEOOXOJUMBI CIIEAYIOIINE IIEMEHTBI: PaJANyC CONPSKEHUS, LICHTpP IyT'H
COIIPSKEHUS U TOYKH CONPSIKCHHUS.

Jlns ompeneneHuss BEIMYUHBI W300paKeHHs] M3JeIMs MM KakoW-1uM0o ero vacTu 1o
YepTeKy Ha HeM HaHOCAT pasMepbl. OOIee KOJMYECTBO pa3MEepOB Ha YepTek e JIOJKHO OBITh
HaVMEHBIIINM, HO JOCTATOYHBIM JUIS U3TOTOBJICHUS U KOHTPOJIS U3CIINS.

[IpaBuna HaHeceHHs pa3MepOB YCTaHOBIIEHBI craHmaproM u B cucteme KOMIIAC-3D
HAHOCATCS I10J1yaBTOMATUYECKHU.

OcHOBHBIE TPeOOBaHMS K HAHECEHUIO Pa3MEPOB:

* IEPBBIMH TPOCTABJISIIOT MEHBIINE pa3Mepa, a 3aTeM OoJibline (pa3MepHbIE U BHIHOCHBIE
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JIMHUY HE JTOJKHBI IIEPECeKaThCs);

* pa3MepHasl JIMHUS OTCTOMT OT KOHTypa jetanu Ha 10 mm. PaccrosHue wmexnay
[apajuIeIbHBIMU Pa3MEPHBIMU JIMHUSMU JIOJDKHO OBITh HE MEHEEe 7 MM, IIPU 3TOM Ha BCEM
YepTe’Ke OHO JOJDKHO OBITHOIMHAKOBHIM;

- ansi 0o003HAUEHUS JAMaMeTpa, paanyca, CTOPOHBI KBajpaTa, TOJIIUHBI U3JCTUS (Ui
MJIOCKUX JIETaJiel) UCTIOJIb3YIOT YCIOBHBIE 0003HAYCHUS;

* €CJIM JIeTallb UMEET HECKOJIbKO OJMHAKOBBIX 3JIEMEHTOB, TO Ha YEPTEkKE PEKOMEHYETCS
HAHOCHUTD pa3Mep JIUIIb OJHOIO U3 HUX C yKa3aHUEM KOJINYECTBaA.

Ilopsinok BbIMOTHEHNsI padoThI:

1. Bribepute popmaT A3 ¢ OpHeHTAIMEN BEPTUKAIBHOM.

2. N300pa3ute oceBble JMHUU Jajiee BHIOpaTh BemoMorarenbHble nmapaluielibHble MPsAMbIe

MPOYEPTUTH TadapuThl GUrypsl (PUCYHOK al) 1O COOTBETCTBYIOIIUM pa3MepaM.

3. N300pa3ute 3amaHHBIE OKPY)KHOCTH: IS TOYHOTO YKa3aHHs TOYEK HCIIOJIb3YHTE

o0bekTHy0 mHpuBs3Ky Ilepeceuenme, T.e. IICIKHYTb Ha KHOIIKE ||Z||- YcranoBka
r100a1bHBIX MPUBS30K M B OTKPBIBIIEMCS OKHE ycTaHOBUTH mo3uimio Ilepeceyenue. HyxHo

BBIOpaTh I'eomerpus P |—> OxpyxHOCTH @ lppectn pamuyc 40 naxate Ha Enter mocie
ITOJBECTH K OCEBOM BEPTUKAJIBLHOMN JIMHUU U BECTH OKPYKHOCTh JI0 KaCaHUs €€ U TOPU30HTAIBHON
BCIIOMOTraTeNbHONW KpuBoM Haxkath JIKM. JloykeH noJiyduTcs pUCYHOK a2.

4. TlocTpouTh OKPYKHOCTH, KacaTelbHbIE K 3aJJaHHBIM OKPYXHOCTSIM PHCYHOK 02. J[ns

3TOTO MCHOJB30BaTh KOMaHIY QL. KacaTeabHasi OKPYKHOCTb K JIBYM KpUBBIM paguyc — 110
pucyHok ©01. VYjaanuth HEHY)KHBbIE YacTH OKPYKHOCTEH HCHOIb3YS KOMaHIy P
PenakTupoBanue — 7“U¥Yceun KPHBYIO.

5. TloctpouTs ermie 0Hy OKPYKHOCTB U3 IIeHTpa ¢ paguycoM = 30.

6. [TocTpouTh Ayry OKpYXKHOCTH h Ha 3amaHHOM YHaJleHUH OT BHEIIHETO0 KOHTypa H
MPSIMYIO S, MapauieTbHYI0 BEPTUKAILHON OCH CUMMETpUU pucyHoK Bl. Mcrnons30BaTh KOMaHTy

Teomerpus i % BN IJKBHIMCTAHTA KPUBOI 7l Pamuyc = 10 (paccrosiaue).
7. TlocTpouTh COMPSDKCHHE MEXAy OpsMoi N u Ayroil OKpYKHOCTH S Uit 3TOTO

ucrnoisibzyeM komanny CkpyrieHue A "pa,I[I/IyCOM = 8 PUCYHOK B2, JIOBECTH JIMHUU U ycedyb HE
HY>KHBIE JINHUU.

8. Boigenute 0OBEKT CHMMETPUYHO BEPTUKAIBHOW OCH, BBIOpaTh KOMaHIy P
=
PenaktupoBanue — = CumMMeTpus, BBIOMpAaEM TOYKY HA OCH CBEpXy I[OTOM CHHU3Y

IIOJIy4aTCsd KaK Ha PUCYHKE T.

9. IlocTpouTh OKPYKHOCTH M KacaTelbHble K HHMM JUIi 3TOr0 BBIOpaTh KOMaHIy 96,
OTpe30K, KacaTeNIbHBIN K JIBYM KPUBBIM PUCYHKH [, €.

10. VY 1anute HEHYKHbIE YaCTH OKPYKHOCTH.

11. BrInmoaHUTE N300paXkeHus pa3MepoB.

®opmMma npeacTaBiaeHus pe3yJbTarTa: rpadpudeckue Gpaiisl, coaepKaliue 4epTexu aeraien

Kpurepun onenkn:

O1eHKa «OTJIINYHOY» BBICTABIISIETCS CTYJICHTY, €CIIU:

1.IIpaBUIBHOCTG BBINOJIHEHUSI YepTeka B COOTBETCTBUM C 3aJaHUEM MO IpaBUiIaM
noctpoenus nporpaMmmsl KOMITAC-T'PADHK;

O1eHKa «XOPOIIO» BBICTABIISETCS CTYACHTY, €CITH:

1.IlpaBunbHOCTD BBINOJHEHUSI 4YepTeka B COOTBETCTBUM C 3aJaHMEM IO IpaBUiaM
noctpoenus nporpaMmbl KOMITAC-I'PA®UK ¢ He3HaUNTENBHBIMHU OTPEIIHOCTSIMU;
O1ueHKa «y/I0BIETBOPUTEIBHOY BBICTABISETCS CTY/ICHTY, €CIIU:

l.I[OHYH_[eHLI OIIIMOKHU IIPpU BBITTIOJTHCHUHN YCPTCIKA,
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2. He TouHOe coOmroeHHe MpaBWiI TOCTpoeHUs uepTexka B mporpamme KOMIIAC-
I'PADUK;

OneHka «HeyI0BIETBOPUTEIBHO» BbICTABIISIETCS CTYIECHTY, €CIIU:

1./lomy1ieHsl rpyOsbie OIIMOKH pu BBIIIOJIHEHUH yeprexa.



Tema 1.1 Ucnoan3osanune CAIIP Komnac-3D a1 aBToOMaTH3a{uA
NMPOEKTHO-KOHCTPYKTOPCKUX PadoT B MAIIMHOCTPOEHUHU

IIpakTnueckoe 3ansTue Ne2
IMocTpoenue yeprexa u co3nanue 3D-monenn geranm «Baa»

Henb padoThl: OCBOUTH TEXHOJOTHIO IOCTPOCHHUS YepTexKa JIeTalln

BeinosiHuB padoty, Bl Oyaere yMeTh:
VY 1 CoznaBaTh uepTexu Aeraneil B koMmnbioTepHoil mporpamme CAIIP;

MarepuajbHoe o0ecnieuenue:
nepcoHanbHbId  KoMIbIOTEp, KOMITAC-3D, Meroauveckue yKa3aHUs TIO BBIOJHEHHUIO

MPAaKTUYECKUX 3aHATHI

3aganue: 1. Co3naTh YepTesk AeTaIM 10 00pa3ny U HAHECTH pa3Mepsbl:
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Ilopsinok BeINOTHEHHS PadOTHI:

Bri6epute popmar A3 ¢ opueHTanuen aab00MHOM.

N306pa3ute oceBble IMHUY Janee BIOpaTh BemomorarenbHble napaJuielibHble PsAMbIe
ITocTpouts yepTex AeTaIN Ball.

Hanectu pazmepsl.

3aroIHUTH OCHOBHYIO HAJIIIUCh.

®opma npeacTaBiaeHus pe3yJbTaTa: rpaguueckuil (aiii, coaepxaiiuii yepTex aeTanu
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3aganme 2: co31aTh 4YepTEXR JAeTaau mo odpasimy AByMsl cnocodamMu (¢ MOMOIIbLIO
reoMeTpMYeCKUX NPUMUTHBOB H C MOMOIIbI0O MeHeIKepa 0M0JIN0TEK) U HAHECTH Ppa3Mephbl:

: A"l 2 E"l

T
|

I i____.”.,_...

1 Bedorsii Ban :T'I

ARl —i AL —

dopma npeacraBJieHus pe3yiabTaTa: rpadhudeckue Gaiiisl, colepKaliie YepTexu aeTanen

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

1.IIpaBUIBHOCT BBIMOJIHEHUS YEpTEka B COOTBETCTBUU C 3aJaHHEM I10 MPABUJIAM MOCTPOCHUS
nporpammel KOMITAC-TPA®UK;
OueHka «XOpOoIIO» BbICTaBISAETCS CTYEHTY, €CIIu:

1.IIpaBUIBbHOCTh BBIMOJIHEHUS YepTEka B COOTBETCTBUU C 3aJaHUEM IO MPaBUJIAM MOCTPOCHUS
nporpamMmmbl KOMITAC-T'PA®UK ¢ He3HAYNTENBHBIMU ITOTPELIHOCTSIMU;

OneHka «yI0BIETBOPUTEIIBHO» BBICTABIISIETCA CTYIEHTY, €CIIU:

1.Jlony1ieHsl OMNOKK MPH BBITOJIHEHUH YEPTEXa;

2. He TouHoe coOmoieHre mpaBui noctpoeHus uyeprexa B nporpamme KOMITAC-I'PADUK;
OneHka «HeyIOBIETBOPUTEIBHO» BBICTABIISIETCS CTYICHTY, €CIIU:

1.Jlomymiensl rpyOble OMMOKK MPH BHITIOJIHEHUH YepTerka.

Tema 1.1 Ucnoas3zoBanue CAIIP Kommac-3D ais aBToMaTH3anmun
NPOEKTHO-KOHCTPYKTOPCKUX Pa00T B MAIIMHOCTPOEHUH

IIpakTnueckoe 3ansaTue Ne3

IlocTpoenue yeprexa u cozganue 3D- moaenu aerann «3yéuaToe KoJieco»

8



Ilesb paGoThi: OCBOMTH TEXHOJOTHIO TOCTPOCHUS YSPTEKA JACTAIN C UCIOJIb30BAHUEM
MeHepKepa OnbImoTeK

BeinosinuB padoty, Bbl Oyaere yMeTh:
VY 1 CoznaBaTh uepTexu Aeraneil B koMmnbioTepHoil mporpamme CAIIP;

MarepuajbHoe o0ecniedeHue:
nepcoHanbHbli KomnbioTep, KOMITAC-3D, meToauueckue yka3zaHus IO BBIIOJHEHUIO

MPAKTUYECKUX 3aHATUI

3aganue: co3AaTh YepPTEXK AeTATU MO 00pa3ily ¢ HCMOJIb30BaHNEM MeHeIKepa OudIHOTeKH
HAHECTH pa3Mephbl:
IMopsaok BbINOJTHEHHUSI PA0OThI:

Ty ey

LUEERI744]

Jyfomoe xaneco ) | '

CNERRN. Rl

e.

raens

1. Co3znarp uepTéx
dopma npeacTaBiaeHus pe3yJabTaTa: rpapuuecKuil Gaii, coaepKaniui 4epTekK AeTaln

Kpurepun oueHku:

OneHka «OTJIIMYHO» BBICTABIISETCS CTYACHTY, €CIIH:

1.IIpaBUIBHOCTD BBIMOJIHEHUS YEpTEKa B COOTBETCTBUM C 33JaHUEM I10 MpaBUIJIaM MOCTPOEHUS
nporpaMmmsl KOMITAC-TPA®UK;

OneHka «XopoIo» BBICTABIISIETCS CTYACHTY, €CIH:

1.IIpaBUIBHOCTE BBIMIOJHEHUS YEPTEXkKa B COOTBETCTBUU C 3aJaHMEM IO MPABUJIAM IOCTPOCHUS
nporpamMmMmbl KOMITAC-T'PA®UK ¢ He3HaUNTENBHBIMH MTOTPELITHOCTIMU;

OneHka «yI0BIETBOPUTENBHO» BBICTABIISIETCA CTYIEHTY, €CIIU:

1.JlomymieHsl OMIMOKY TpYU BBITIOJHEHUN YepTexka,

2. He TouHoe coOumoieHre mpaBui noctpoeHus ueprexa B nporpamme KOMITAC-I'PADUK;

OneHka «HeyI0BIETBOPUTEIBHO» BBICTABIISIETCS CTYACHTY, €CIIU:

1.JlomymieHsl rpyOble OIMOKH MPH BHITIOIHEHUH YepTeka.



Tema 1.1 Ucnoas3oBanue CAIIP Komnac-3D qis aBromarusamuu
NMPOEKTHO-KOHCTPYKTOPCKUX PadoT B MAIIMHOCTPOEHU U

IIpakTnueckoe 3ansitne Ne 4

IIpoexTupoBanme cneunpurkanmii

Lesb: BRIOTHATH cienuuKanuy K cOOpouHbIM uepTeskam Kommac-rpaduk.

BeinosiHuB padoty, Bbl Oyaere yMeTh:
Va1 CoznaBath uepTexu Aeraneil B komnbroTepHoil nporpamme CAIIP;

MaTepI/laJ'leOC o0ecneyeHnue:

nepcoHanbHbI  KoMIbIOTEp, KOMITAC-3D, wMeromudeckue yKa3aHUs TIO BBIIOJTHEHHUIO
MPAaKTUYECKUX 3aHATUI

3ananue:
1 Co3nate crienugpuKanuio.

Ilopsinok BbINOTHEHNsI paboThI:

1 Coznatb crienu@puKanuo.

[Re

st

Fomrene Harooliowe

fonapssamn s

2 3anoJHUTh IITAMM CHGHI/I(I)I/IKaI_II/II/I MNCPCKIIOYUB C HOPMAJIBHOI'O PCKHUMA Ha PCKHUM
PasMCTKHU CTpAaHUIIbI.

LATIPLB6

Hanl Auoml A Gaxgn Hogn | dom

Paspad | Palorckas BY) Aum | Aucm Avemol
flooh | | 7
[ JunuHdp+mploa | mr bt
Y %

®opMma npeacTaBIeHus pe3ybTaTa:
OTuer o npojenaHHoi paboTe

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

1.IIpaBUIBHOCTE BBINOJIHEHUS 4YEpPTEKAa B COOTBETCTBHM C 3aJaHUEM IO IpaBUJIaM IOCTPOCHUS
nporpaMmmbl KOMITAC-TPA®UK;
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OLIGHKa «XOpOUIO» BBICTABIIACTCA CTYACHTY, CCIIM:

1.IIpaBuibHOCTD BBITIOJTHEHHUS] 4YEpTEka B COOTBETCTBUM C 3aJlaHUEM [0 MPaBHJIAM MOCTPOCHUS
nporpamMmmbl KOMITAC-T'PA®UK ¢ He3HAYUTENBHBIMH MTOTPELUTHOCTSIMU;

O1eHKa «yI0BIETBOPUTEIBHOY BBICTABIIACTCS CTYCHTY, €CIIN:

1.JlomyiieHsl OMMOKY TP BBHITIOJITHEHNU YEPTEXKa,

2. He Tounoe cobmrofenue npasui nocrpoenus ueprexa B nporpamme KOMITAC-I'PADUK;
O1eHKa «HEYIOBJIETBOPUTEILHOY» BBICTABIISIETCS CTY/ACHTY, €CIIH:

1./lomy1iensl rpyObie OMMOKY ITPU BBIIIOJHEHUU YEPTEXKa.

Tema 1.1 Ucnoas3zoBanue CAIIP Kommac-3D ais aBroMmaTu3anuau
NMPOEKTHO-KOHCTPYKTOPCKHUX padoT B MAIIMHOCTPOCHUU

IIpakTnueckoe 3ansaTHeNS
HNMnopT rpagpyecKux 10KyMEHTOB

Henab: HayuuTCs cO3/1aBaTh UMIOPT TpadUUECKUX JOKYMEHTOB.

BoinosiHuB padoTy, Bbl Oyaere yMeTh:
VY 1 Co3naBate yepTexu aetaneu B komnbsrorepHoil mporpamMmme CAIIP;

MartepuasnbHoe o0ecnieyeHue:

nepcoHabHbI  KoMmIbioTep, KOMIIAC-3D, wmeroauyeckue yKa3aHWsi IO BBITIOJHEHUIO
MPAKTUYECKUX 3aHATUI

3ananue:

BbINONHUTE UMIOPT TOKYMEHTOB

Iopsinok BbINOJTHEHHSI PA0OTHI:

Jliist 9TeHust JOKYMEHTA JIF000T0 M3 MEpeYHCIeHHBIX (GopMaToB (3a ucKiIroueHrueM (aiiaoB *.stlu
* Wrl— ux UMIOPT HE MOIEPKUBACTCS ), BBIMOTHUTE CICIYIOIINE ICHCTBHSL:

1. Bseiosure koMmany Paiin — OTKPHITS.

2. B cnucke Tun gaiina nosBuUBILIErocs auanora BeIOEpUTE HYKHBIH (OpMaT U YKaKUTE
nMsiaina.

3. Haxmure kHOmky OTKpbITh. B OONBIIMHCTBE CllydaeB TOCIE A3TOTO Ha DJKpaHe
MOSIBJISIETCS,AUATIOT, B KOTOPOM MOKHO HaCTPOUTH HEKOTOPbIE apaMeTpbl UMIIOPTA.

4. Hactpoiite umnopt, Haxmute kHonky OK nuanora. BeiOpaHHBIH JOKyMEHT
oynerumnoptupoBad B KOMITAC-3D u 3arpyxeH uisi peAaKTHPOBaHUSI.

dopMa npeacTaBiaeHus pe3yJbrara:
@aiis1, coAepKalUM JOKYMEHT

Kpurtepun onenkn:
OneHka «OTJIIMYHO» BBICTABIISIETCS CTYACHTY, €CIIH:

1.IIpaBuIbHOCTL BBINIOJIHEHUSI 4YEPTEKa B COOTBETCTBHM C 3aJlaHUEM [0 TNpaBUjaM IOCTPOCHHUS
nporpaMmmbsl KOMITAC-TPA®UK;

OI_[CHKa «XOpOoHIO» BBICTABIIACTCA CTYACHTY, CCIIU:

1.IIpaBuibHOCTD BBITIOJTHEHHUS] 4YepTEka B COOTBETCTBUM C 3aJlaHUEM IO MPAaBWIAM MOCTPOCHUS
nporpamMmmbl KOMITAC-T'PA®UK ¢ He3HAYNTENBHBIMH MTOTPELTHOCTSIMU;

OI_[CHKa «YHAOBJICTBOPHUTCIBHO» BBICTABIACTCA CTYACHTY, CCIIU:
I.HOHYH_[CHLI OIIMOKHU IIPU BBITIOJTHCHUHN YCPTCIKA,
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2. He Tounoe coOmoieane mpaBui nocrpoeHus uyeprexa B nporpamme KOMITAC-I'PADUK;
OLIGHKa «HCYHOBJICTBOPHUTCIBHO» BBICTABJIACTCA CTYACHTY, CCIIN!
1. lomymieHsl rpyObie OMMOKHU MPHU BHIIOJTHEHUH YEPTEXA.

Tema 1.1 Ucnoans3zoBanue CAIIP Kommnac-3D g aBToMmaTu3anuu
NMPOEKTHO-KOHCTPYKTOPCKUX PadoT B MAIIMHOCTPOEHUH

IpakTuyeckoe 3ansaTueNe 6
Co3nanne 3D -mMonenu cOOPOYHOrO YepTe:Ka CBAPHOIO COeTUHEHHUS

Heab: coznath neranu k cOOpouHbIM yepTexkam B Kommnac-rpadux.

BoinosiHuB padoTy, Bbl Oyaere yMeTh:
VY 1 CoznaBaTh uepTexu Aeraneil B koMmnbioTepHoii mporpamme CAIIP;

MarepuajibHoe o0ecrnieuenue:

niepcoHanbHbINA KoMIibioTep, KOMITAC-3D, meTomnyeckre yKka3aHus 10 BHITOJTHEHUIO
MIPAKTHUYECKUX 3aHATUN

3ananue:

1 Coznathb netanu o cOOPOUHBIM YEpTEKAM.

ITopsinok BbINOJTHEHHSI PadOTHI:

Coopka B cucteme KOMITAC-3D — 310 TpexmepHasi MOielb, 00BEIUHSIONIAsE MOJICTH JAeTaleH,
BXOA1IMX B y3esl. KoHcTpykTOp coOupaet y3ei, 100aBiisisi B HEro HOBbIE KOMIIOHEHTHI WJTH YAATISS
cyuiecTBymomye. B kauecTBe nmpruMepa paccMOTPUM MOCTPOEHUE COOPKH, COCTOSIIEH U3 IBYX
netaneii: Bana u ["aliku, TpexMepHbIE MOJIETH KOTOPHIX OBLIIM CO3/IaHbI 3apaHee U COXPAHCHBIB
MaMsATH KOMIIbIOTEpA.
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‘{epTex( 1 MOACIb BaJia

Jliist Toro 4toObl Ha4YaTh paboOTy, HY)KHO HaXkaTh KHONIKY «HoBast cOopka» Ha maHesu
ynpasiieHust HOBBIN TOKyMEHT
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CKOMITAG-3D V7 Plus _

| @ain Bua Cepeuc Cnpaska BubnvoTens

CEHcE e Ll se [ @fw/\2.! .

Howsdinoxymens _____E|M
Hmnmmulmm]

[z
QJJ@J@.

Yeprew Pparreesr  Tekcroesmt  Cneuwdixa. Herane
QOKUSIEHT

Pucynox Knomnka HoBas cOopxka

Ha skpane oTkpoeTcst OKHO HOBOTO JOKyMeHTa — cOopku. B okHe cOopku HaxoauTcs JlepeBo
IIOCTPOEHHUSI C CUCTEMOM KOOPAMHAT U INIOCKOCTSAMH NpoeKIni. Ha HHCTpyMEeHTAIbHOW ITaHenn
MOSIBSITCSL KHOTIKM, YIIPABJISIFOIIUE TIpoiieccoM coopku (puc.147).

Q KOMIIAC-3D V7 Plus - [C6opkxa BE3 HMEHH1(me
@ oatn Peaaktop Bua Onepawm  Coeundwwauma ¢
Sl S B se B,

i gl ke 22 @t
;'mepemmpoam 2 X

2 |5y, Coopra

® By Nnockacrs XY

2 M Nnocrocrs ZX

A B Nnocrocrs ZY

Y }-— Havano xoopamrar

B J [pynna conpaxenit

o,

&

Pucynok OxHO mocTpoeHHs COOpPKH
dopmMa npeacTaBiaeHns pe3yJabTaTa: rpadudecKkuid (aiisi, coaepKaimi 4epTex.

Kpurepun oneHku:
OueHkKa «OTJIIMYHO» BBICTABIISIETCS CTYACHTY, €CIH:

1.IIpaBuIBHOCTH BBIMOJHEHUS YepTEkKa B COOTBETCTBUU C 33JaHUEM TI0 MPaBUIIaM MTOCTPOCHHUS
nporpammel KOMITAC-TPADUK;

OI_ICHKa «XOpOoHIO» BBICTABIIACTCA CTYACHTY, CCIIU:

1.1IpaBuIbHOCTD BBINOJHEHUS YEPTEKA B COOTBETCTBUU C 3aJJaHUEM IO MPABUIIAM ITOCTPOCHUS
nporpamMmMbl KOMITAC-T'PA®UK ¢ He3HaYNTENBHBIMH MTOTPELIIHOCTSIMU;

OneHka «yI0BIETBOPUTENIBHO» BBICTABIISIETCS CTYIEHTY, €CIIU:

1.JlomymieHsl OMMOKY IpH BBHITIOJHEHUU YepTexKa;

2. He TouHoe coOutoieHne mpaBui moctpoeHus uyeprexxa B mporpaMme KOMITAC-I'PADUK;
OneHka «HeyIOBIETBOPUTEIBHO» BBICTABIISIETCS CTYICHTY, €CIIU:

1. JlomymieHsl rpyOble OIMOKH MPH BHITOJIHEHUH YepTerka.

Kpurtepun onenkn:
OneHka «OTJIIMYHO» BBICTABIISETCS CTYACHTY, €CIIH:
13



1.1IpaBuIbHOCTD BBITIOJTHEHUS YEPTEkKaA B COOTBETCTBUU C 33JJaHUEM IO TIPABUIIAM ITOCTPOCHHUS
nporpammbl KOMITAC-TPA®UK;

OI_IGHKa «XOpOoUIO» BBICTABIIACTCA CTYACHTY, CCIIM:

1.1IpaBuIbHOCTD BBIMIOJTHEHHUS YEPTEkKA B COOTBETCTBUU C 33JaHUEM IO MPABUIIAM MTOCTPOCHUS
nporpamMmmbl KOMITAC-T'PA®UK ¢ He3HAYUTENBHBIMH MOTPELUTHOCTSIMU;
O1eHKa «yI0BJIETBOPUTEIHHOY BBICTABISIETCS CTYICHTY, €CIIU:

1./lomy1ieHbl OHIMOKY MpHU BBINOJIHEHUN YEPTEXKA;

2. He TouHoe cobmrofenue npasui nocrpoenus ueprexa B nporpamme KOMITAC-I'PADUK;
OneHka «Hey10BIETBOPUTEIBHO» BbICTABIISIETCS CTYIECHTY, €CIIU:

1./lomy1iensl rpyObie OMMOKY ITPH BBIIIOJHEHUH YEpTEXKa.
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Tema 1.1 Ucnoab3zoBanue CAIIP Kommnac-3D ajis aBToMaTu3anuu
NMPOEKTHO-KOHCTPYKTOPCKUX Pa00T B MAIIMHOCTPOEHUH

IIpakTnuyeckoe 3ansirue Ne 7
Co3nanne 3D -monesan coopounoro 4epre:ka «boJsiToBoe coenmHeHney.

Heas: BeimonuaTs 3D Moxenu k cOopounsM uepTexxam Kommac-rpadux.

BeinosiHuB padoty, Bbl Oyaere yMeTh:
VY 1 CoznaBaTh uepTexu Aeraneil B koMmnbioTepHoil mporpamme CAIIP;

MaTepHaJ’IbHOC o0ecneyeHnue:

nepcoHanbHBId  KOMIbIOTEp, KOMITAC-3D, Meroauveckue yKa3aHUsS TIO BBINOJHEHHUIO
MPAaKTUYECKUX 3aHATUI

3amanue:
1 Co3pmars neranu B 3D.

Iopsiiok BbINOJIHEHUSI PA0OTHI:

1 Boibepute OtBepcrusi =>OTBepcerusi nuauHapudeckne =>OTBepcTusi pe3nr0oBble =
Pe3b6oBoe unauHapuyeckoe oTBepeTue ¢ packoii riayxoe.
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4. Ecnu oTBepcTHE 3aXOJUT 3a TOJIIMHY OCHOBAHHUS, TOJIIMHY OCHOBAHUs HEOOXOJIMMO
YBCJINYHUTD (‘-ITO6BI, MMPUMCPHO, paCCTOAHUC OT I'paHULIBI OTBECPCTUA OO HIDKHEU T'paHULbI OCHOBAHUSA

Obu10 HEe MeHee 1d), ucrosnb3ys Ui ATOro KOMaHIy peaaktupoBanus Jdedopmanus caiBurom 2.

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

1.IlpaBUIBHOCTE BBINOJHEHUS YEPTEKa B COOTBETCTBUM C 33JaHUEM IO IpaBUJIaM HOCTPOEHHUS
nporpamMmmbl KOMITAC-TPA®UK;
OneHka «XOpoIl0» BbICTABIISIETCS CTYACHTY, €CIH:

1.IIpaBuIbHOCTD BBITIOJTHEHHSI Y€pTeXa B COOTBETCTBUHM C 3a/JlaHMEM [0 TpaBWjaM TOCTPOCHUS
nporpamMmMbl KOMITAC-T'PA®UK ¢ He3HAYUTEIBHBIMH MTOTPEUTHOCTSIMU;

O1eHKa «yAOBIETBOPUTEIIBHO) BBICTABIIAETCS CTYJEHTY, €CIIU:

1./lomy1ieHbl OIIMOKY MY BBITIOJIHEHUN YEPTEXKa;

2. He TouHoe cobmtofenue npasui nocrpoenus ueprexa B nporpamme KOMITAC-I'PADUK;
O1eHKa «HEyIOBJIETBOPUTEIILHO» BBICTABISETCA CTYAEHTY, €CIIH:

1./lonymiensl rpyOble OMMOKY IPU BBITIOJHEHUH YepTexXa.

Tema 1.1 Ucnoan3zoBanune CAIIP Komnac-3D ais aBToMmaTu3auuu
NMPOEKTHO-KOHCTPYKTOPCKHUX PadoT B MAIIMHOCTPOCHUU

IIpakTuueckoe 3ansaTue Ne8
Co3nanue 3D -mMoesin cOOPOYHOr0 4epTe:ka MO HHIAUBUHAYATbHOMY 3a/IaHHUIO.

Hean: BemosHATh 3D Moaenu k cOopounsiM uepTekam Kommac-rpaduxk.

BbinosinuB padory, Bbl 0yaeTe yMeTh:
VY 1 Co3naBarh uepTexku AeTalie B KomnbloTepHoit mporpamme CAIIP;

MartepuajnbHoe o0ecrnieyeHue:

nepcoHalbHbIN kKommbroTep, KOMITAC-3D, MmeToanueckue ykazaHusi 10 BBIIIOJHEHUIO
MIPAKTUYECKUX 3aHATUI

3aganue:

1 Co3znare geranu B 3D.

IMopsiaok BHIMOJTHEHUS] PA6OTHI:

Coopka B cucreme KOMITAC-3D — 310 TpexmepHasi MOielb, 00BETUHSIONIAs MOICTH
Jeranei, BXOAAmuX B y3ei. KoHcTpykTop cooupaet y3ed, 100aBJisisi B HEr0 HOBbIE KOMITOHEHTHI WIIH
yIaJIsis CyliecTBYIoIKe. B kauecTBe nmpumepa pacCMOTPUM MOCTPOCHUE COOPKH, COCTOSIIEH U3
nByx getaneii: Bana u [Naiiku, TpexMepHbIe MOJEITH KOTOPBIX OBLIM CO3JIaHbI 3apaHee M COXPAHCHBI
B IIaMSATH KOMIIbIOTEPA.
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Jls1s Toro 4toObI HaUaTh PaboOTy, HY)KHO HaxkaTh KHOINIKY «HoBas cOopka» Ha maHenu
yrpasiieHus: HOBBIi JOKyMEHT

CKOMITAG-3D V7 Plus
. ®zin Bug Cepeuc Cnpagka BwOnuoTerd
CEcE &6k 'l se Bfo/n.1 .

Iloabn’x AOKYMEHT E3 L
Fio
4 = = 0 B

Yeprex PparniesT  Texcroesm  Cneuwdiwa., Herane
AOKYIEHT

Pucynox Knomka HoBas cOopka
Ha skpane oTkpoeTcss OKHO HOBOTO JOKyYMeHTa — cOopku. B okHe cOopku Haxoautcs JlepeBo

MOCTPOCHHMSI C CUCTEMOW KOOPJAWHAT M TUIOCKOCTSAMH MPOeKiuii. Ha MHCTpyMEeHTaNbHOM MaHenu
MOSIBATCS. KHOTIKH, YIIPABIIAIOIINE MTpolieccoM cOopku (puc.147).
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Pucynox OxHO noctpoeHust cOopku
dopma npeacTaBiaeHns pe3yJabTara: rpadudeckuii Gaitsi, cogepxKaimii uepTex.

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

1.IIpaBUIBHOCTD BBHITIOTHEHHS Y€PTEkKa B COOTBETCTBHUH C 3aJaHUEM TIO MPABUJIAM MTOCTPOCHUS
nporpammbl KOMITAC-TPA®UK;

OHGHKa «XOpOoUIO» BBICTABIIACTCA CTYACHTY, CCIIN:

1.ITpaBHJIBHOCTH BBITIOJTHEHUS YEPTEKa B COOTBETCTBUU C 3a/IaHUEM IO TTPABHIIAM MOCTPOCHHUS
nporpamMmmbl KOMITAC-TPA®UK ¢ He3HAYNTETHHBIME MTOTPEITHOCTSIMU;

OneHka «y10BIETBOPUTENBHO» BBICTABIISIETCS CTYEHTY, €CIU:

1.JlomymieHbl omuOKK MPU BBHITIOJTHEHUH YEPTEXKa,;

2. He Tounoe coOmroeHue mpaBmi moctpoeHus yeprexa B mporpamme KOMITAC-T'PADUK;
OneHka «HeyIOBIETBOPUTEIBHOY BBICTABISIETCS CTYIACHTY, €CIU:

1.Jlomymiensl rpyOble OMMOKY IIPU BBITIOJTHEHUH YepTexXa.
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Tema 1.1 Ucnoas3zoBanue CAIIP Komnac-3D piis aBToMaTH3amun
NMPOEKTHO-KOHCTPYKTOPCKUX Pa00T B MAIIMHOCTPOEHUH

IpakTnyeckoe 3ansiTue Ne9
Co3nanue cOOPOYHBIX MO/Ie/Ieil U MX AHMMAaIUs

LleJsib: BHIOTHATH aHUMALIMU K cCOOpOYHBIM uepTerkam Kommac-rpaduxk.

BeinosinuB padoty, Bbl Oyaere yMeTh:
VY 1 Co3naBaTh uepTexu Aerajneil B koMmnbloTepHoil mporpamme CAIIP;

MarepuanbHoe obecneyeHue:

nepcoHanbHbd  KommbioTep, KOMIIAC-3D, wmeroaudeckue ykKa3aHusl 1O BBITIOJHEHHUIO
MPAaKTUYECKUX 3aHATHI

3aganue:

1 Co3nath aHuMaIum.

IMopsiaok BbINOJIHEHHS PA0OTHI:
Mexanuxa: Anumayus (nanee — Bubauomexa) npeaHa3HavYeHa IS CICAYIONINX IEIICH:

- WMUTHUPOBAHHE JBIDKEHUU PA3JTMYHBIX MAIlWH, YCTPOUCTB, MEXaHU3MOB U MPUOOPOB,
cMoterpoBaHHbIX B cucteme KOMITAC-3D,

- AMUTHPOBAHHUE MPOIIECCOB COOPKHU-PA3O0PKU U3ACTIUH,

- TMpOBEpKa BO3MOXKHBIX KOJUTM3UK (COymapeHuil) KOMIIOHEHTOB B TPOIECCE JIBIKCHHS
JeTanew,

- CO3JJaHM€ BUICOPOJMKOB, JEMOHCTPUPYIOIIUX pabOTy elle He CYIIECTBYIOIUX
YCTPOWCTB, /ISl TPE3CHTALMMA WIIH JTsI HHTEPAKTUBHBIX TEXHUYECKUX pykoBoacTB (UDTP),

- CO3JaHME JBYXMEPHBIX KHHOTpaMM (TOCJeI0BaTEeNbHBIX KaJapoB) AJs MOJIPOOHOTO
UCCIIEIOBAHUS IBUYKEHUSI MEXaHU3MOB

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

Bubnuomexy MOXHO TPHUMEHSATh Kak B Mpollecce MPOCKTUPOBAHHS W3ACTHMA, TaKk W B
pEeKIIaMHBIX TeNIAX. B Tmporecce NPOSKTHPOBAHUS MOXKHO OILEHUTH B3aUMHOE JBH)KCHHE
pa3IMYHBIX 3BEHHEB MEXAaHHM3MOB, a TAKXXE MPOKOHTPOJIHMPOBATH TPACKTOPUHU JUTS BBISBICHHUS
KOJUTU3UH1, BEI3BAHHBIX HEJIOCTATKAMU MPOCKTUPOBAHHSL.

«AHUMHPOBAHHME» W3NIEIIMH TIOMOTAeT COTPYAHUKAM PEMOHTHO-IKCILUTYaTaIl[HOHHBIX
OTJIEJIOB TPEIIPUATHH OBICTPO Pa300paThCsi B YCTPOMCTBE H3ACTHS W HAYUUTHCS MOPSIKY
cOOpKH- pa3bopKU. YCTaHOBKA, MOAKIIOYCHHUE U 3aTyCK OUOIMOTEKH

bubmuorexa ycranaBnuBaercs u3 guctpuoyruBa KOMIIAC-3D u mpencraBiser coOoit
crangaptHoe npuwioxenue cucrembl KOMITAC-3D (npuximagnyro 6ubanoreky). UToOs! ee

MTOJIKJTIOYUTh, HEOOXOAMMO BOCHOJIb30BaThCsl Menedocepom oubauomex KOMITAC-3D
(cMm. PykoBoacTtBo monb3oBaTens). B okHe Menemkepa OubnuoTexk BbeIOEpHUTE paslen u
MOIKJTIOYUTEB HeM (ain npukiaaHo# oudamorekn Animat.rtw. OH Mo yMOTYaHUIO HAXOIUTCS B
nanke C:\ProgramFiles\Ascon\KOMPAS- 3D\Libs\Animation3D.Hauaio paboTsi.

3anmyck ¥ HACTPOIKH.
Hns  pabotel ¢ bBubnuomekoii HEOOXOOUMO OTKpbITh JokymMeHT KOMIIAC-3D -

TpexMepHyto Mojenb cOopku (*.a3d). bubnuomexa He paboOTaeT C IPYrHMHU JAOKYMEHTaMH
cucteMsl. [lociie OTKpBITHS TOKYMEHTa HYKHO 3aIycTUTh bubnuoreky:
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Hactpoiiku napaMmeTpoB BOCIIPOU3BEICHUS

- Kaapsl B cekyHay.

Hactpoiika yactoTsl BocriponsBeaeHus (KaapoB/cek) Ipu UMUTALUU JBM>KEHUSI MEXaHU3Ma.
[To ymomuaHUIO yCTAaHOBJIEHA YacTOTa BOCIpOU3BeAeHUs 24 Kk/c. MOXKHO YyCTaHOBUTH BETUUUHY

u3 npeponpenencunoro crucka (1,5,10,15,24,30;60;90;120;180).

- ITay3a mocse mara.

Hay33 MEXAY MOCICA0BATCIIbHBIMU ABUKCHUAMUA (HIaFaMI/I) Pa3INYHBIX yacTei U3 OCIINA.

Ilo YMOJYaHUKO YCTAHOBJICHA JIUTCIIBHOCTD I1aYy3bI 0 cek.

- BkurouuTts nepecrpoenue.

Ecim B c60pKe HUMCHOTCSI KOMIIOHCHTBI, KOTOPLIC Tpe6y10T BBIIIOJTHCHUA KOMaHIbI
HepeCTpOI/ITB (HaanMep, OJICMCHTBI, IMOCTPOCHHBIC B KOHTCKCTC C60pKH

T.H.), TO HeO6XOI[I/IMO BKIIFOUYUTH JAHHYIO OIMIIUIO.

- HHKJIH‘IGCKOC BOCIIPOM3BEACHHUEC.
Bxirouenue HECTIPEPLIBHOI'O BOCIPOU3BCACHUA aHUMALWUH, IMPU KOTOPOM IHUKII 6YI[CT

MOBTOPATHCA aBTOMATHYCCKU, ITOKA €T0 IPUHYAUTCIIBHO HC OCTAHOBUT IIOJIL30BAaTCIIb.

- Co3parp BHICOPOJTHK.

21

— MPYXUHBI U



[TonkmroueHue mporpamMMbl 3anmucu aHuMmanuu B Buae AVI-daiinos. Beibop KOHKpETHOTO
KOZEKa M €ro HAcTpOWKa IMPOW3BOAATCS B MOMEHT Hauyaja BOCIPOU3BEICHUS aHUMAlUW Ha
9KpaHe. DTa OMIKs aBTOMAaTHYECKH OTKJIIOYAETCS IOCIIE 3alKicy Buaeoposmka. IIpu moBTopHOM
3aIrycKe BOCIIPOM3BEICHUS BHICOPOIIMK HE 3aIUCHIBACTCA.

- OcTaHaBJIMBATH IPH COYIaAPEHUH.

[Ipu BKIIIOYEHHOH ONIMM BOCHIPOU3BENEHHE OyIeT OCTAHOBJIEHO, €CIIU NPU JIBUKCHUU
MEXaHH3Ma IPOU3O0ILIO  CTOJKHOBeHHMe jertaneit (m.  3.2.6). s Oosiee  TOYHOTO
MO3UIIMOHUPOBAHUSI MEXaHW3Ma B MOMEHT COyJapeHUs] pEKOMEHIYETCSl YBEINYUBAThH

YacTOTy KaJIpoB W/WIM YBEIWYMBATH BpPEMS JBW)KCHHS TOTO KOMIIOHEHTA, KOTOPBIH
HE00X0IMMO OCTAaHOBHTD IIPU COYTApEHUH.

- Co3parb KHHOTpAMMY.

[Ipu BKJIFOUEHUH OMIMHU B TANKe C TPEXMEPHOH cOOpKoW OyaeT co3jaHa HOBAs IaIka

«Kunorpammay. B Hee OyayT mOMeIIeHbI OTAETBHBIE «KAIpbl» aHUMAIWHU, BHIOJHEHHbIC
kak ¢pparmMenTel KOMITAC. OtaenbHble HACTPOMKHM MO3BOJIAIOT BBIOpaTh BuA (Criepeau, ciesa u
T.I.), a TaKKe YCTAaHOBHTh YAaCTOTY IIOJydeHHUS KaapoB. PekoMeHIyeTcs ycTaHaBIMBATh
HEBBICOKYIO YAaCTOTy IIOJY4eHHs KaJpoB, T.K. MPH ATOM CYHIECTBEHHO pAacTyT pPECYpPCHI
KOMTIBIOTEPA, 3aTpauyuBaeMble Ha JaHHYIO oTepanuio. HacTpoWKHYNCIIOBBIX TApaMETPOB.

B Tekymeit Bepcun bubiuomexku pearnzoBaHa BO3MOXKHOCTH 3a7aBaTh 2 BUAA JIBUKEHUS
KOMIIOHEHTOB C TMapaMeTpaMH, M3MEHSTh BHEUIHHE TepEeMEHHbIE COOPKH WM BXOJSIIMX B Hee
Jeranell, M3MEHSTh TPO3PaYHOCTh KOMITOHEHTOB:

- 3amaHWe mNepeMelIeHHsl - TIOCIEIOBATENBHBIX MPOCTPAHCTBEHHBIX TIOJOXKCHUNA —
KOMIIOHEHTOB TIPY TIOMOIIM TPACKTOPUH - JIOMaHbIX. [Ipy 3TOM Havaio KOOpAMHAT KOMIIOHEHTa
nepeMeIiaeTcss U3 TOYKH B TOYKY IOCTyHaTeiabHO. [lapaMeTpsl mepeMenieHusl — Hanpasienue
(npsiMoe umM oOpatHoe), ckopocmb (M/C, MM/C, KM/Y, y3IIbl) UJU 6pems TepeMElIeHHs] BIOJb
TpaeKTopuu (CeK, MHUH, 4ac).

- 3ajgaHue BpalleHUsl KOMIIOHEHTa BOKpYyr ocei. Ilapamerpsl BpameHuss —
Hanpaesienue (IO WIKM MPOTHUB YAaCOBOM CTpenke), wacmoma epauwjerus (I'm, o6/MuH) wim
epems epawyerus (CeK, MAH, 4ac);

- 3agaHue W3MEHEHHUs BHENIHUX NmepeMeHHbIX 3D-cOopku. [TapameTpsl M3MEHEHUS
MIEPEMEHHBIX — CKOPOCHb UIIU 8peMsi;

- 3ajaHue U3MEHEHUs MPO3PAYHOCTH KOMIIOHeHTa. [lapameTpbl W3MEHEHus —

8peMsl, HauanbHoe U KOHeyHoe 3HaUeHUe MPO3PavyHOCTH.

Bce 3Tu u3MeHeHuss MOKHO 33/1aBaTh Kak MOCIEA0BATENbHO (Ha pa3HbIX IIaraXx aHUMaluH),
TaKH MapajviebHO JAPYT ¢ ApYyroM (Ha OJHOM IIare).

[TapameTpsl nepeMelieHUs1 ¥ BpallleHUsl MOKHO 3a/1aBaTh KaK YMCIOBBIMH 3HAUCHUSIMU, TaK
ndyHkusamMu Bpemenu F(t).3arpy3ka anumanum.

Kpurepun oueHku:

OHGHKa «OTJIIUYHO» BBICTABJIACTCA CTYACHTY, €CIIN:

1.IIpaBUIbHOCTH BBIMIOJIHEHUSI YepPTeka B COOTBETCTBHHM C 3aJaHHEM IO MpaBWJIaM MOCTPOCHUS
nporpammbl KOMITAC-TPADUK;

OHeHKa «XOpOoUIO» BBICTABIIACTCA CTYACHTY, CCIIU:

1.IIpaBUIbHOCTh BBIMIOJIHEHUSI YEPTEKa B COOTBETCTBHM C 3aJaHHEM IO MpaBUJIaM MOCTPOCHUS
nporpamMmMbl KOMITAC-T'PA®UK ¢ He3HaUNTENBHBIMU MIOT'PELIHOCTSMY;
OneHka «yI0BIETBOPUTEIBHO» BBICTABISIETCS CTYICHTY, €CIU:

1. Jlony1ieHs! OMNOKH NMPH BBIIOJIHEHUH YEPTEXa;

2. He TouHoe coOumoieHre mpaBui noctpoeHus yeprexa B nporpamme KOMITAC-I'PADUK;
OneHka «HeyIOBIETBOPUTEIIBHOY» BBICTABIISETCS CTYACHTY, €CIIU:

1.JlomymieHsl rpyOble OMMOKH MPH BHITOJIHEHUH YepTerka.
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Tema 1.1 Ucnoas3zoBanue CAIIP Komnac-3D piis aBToMaTH3amun
NMPOEKTHO-KOHCTPYKTOPCKUX PadoT B MAIIMHOCTPOEHUH

IIpakTuyeckoe 3ansitue Nel0
AHnManus cOOPpKHM KPUBOLIUIIA

LleJsib: BHIOTHATH aHUMALIMU K cCOOpOYHBIM uepTerkam Kommac-rpaduxk.

BeinosinuB padoty, Bbl Oyaere yMeTh:
VY 1 Co3naBaTh uepTexu Aerajneil B koMmnbloTepHoil mporpamme CAIIP;

MarepuajibHoe o0ecrnieuenue:

nepcoHanbHbd  KommbioTep, KOMIIAC-3D, wmeroaudeckue ykKa3aHusl 1O BBITIOJHEHHUIO
MIPAKTHUYECKUX 3aHATUN

3aganue:

1 CoznaTh aHMMaLMIO COOPKU KPUBOLLIUIIA.

IMopsiiok BbINOJIHEHHSI PA0OTHI:
Mexanuxa: Anumayus (nanee — Bubauomexa) npeaHa3HavYeHa IS CICAYIONINX IEIICH:

- UMUTHUpPOBaHUE JBWKEHUI pa3IMuYHBIX MallWH, YCTPOMCTB, MEXaHM3MOB U MPUOOPOB,
cMoterpoBaHHbIX B cucteme KOMITAC-3D,

- AMUTHPOBAHHUE MPOIIECCOB COOPKHU-PA3O0PKU U3ACTIUH,

- IpoBepKa BO3MOKHBIX KOJUIM3UHM (COydapeHuil) KOMIIOHEHTOB B MpoIlecce IBUKEHUS
JeTanew,

- CO3JJaHM€ BUICOPOJMKOB, JEMOHCTPUPYIOIIUX pabOTy elle He CYIIECTBYIOIUX
YCTPOMCTB, JUTS IPE3SHTAIMIA WK JUTSI MHTEPAKTHBHBIX TeXHUUECKHX pykoBoacTs (UDTP),

- CO3JlaHM€ JABYXMEpPHBIX KHHOIpaMM (IIOCIEIOBATENbHBIX KaJApOB) A MOAPOOHOTO
UCCIICIOBAHUS IBUJKEHUS MEXaHU3MOB

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

Bubnuomexy MOXHO TPHUMEHSATh Kak B MpoIecce MPOCKTUPOBAHHS W3ACIHMA, TaK W B
pEeKIIaMHBIX TeNIAX. B Tmporecce NPOSKTHPOBAHUS MOXKHO OILEHUTH B3aUMHOE JBH)KCHHE
pa3IMYHBIX 3BEHHEB MEXAHHM3MOB, a TAK)XE€ MPOKOHTPOJHMPOBATH TPACKTOPUHU JUIS BBISBICHUS
KOJUTU3UH1, BEI3BAHHBIX HEJIOCTATKAMU MPOCKTUPOBAHHSL.

«AHUMHPOBAHHE» W3JCIMH TIOMOTaeT COTPYAHUKAM PEMOHTHO-IKCILTyaTaIlHOHHBIX
OTJIEJIOB TPEIIPUATHH OBICTPO Pa300paThCsi B YCTPOMCTBE H3ACTHS W HAYUUTHCS MOPSIKY
cOOpKH- pa3bopKU. YCTaHOBKA, MOAKIIOYCHHUE U 3aTyCK OUOIMOTEKH

bubmuorexa ycranaBnuBaercs u3 guctpuoyruBa KOMIIAC-3D u mpencraBiser coOoit
crangaptHoe npuwioxenue cucrembl KOMITAC-3D (npuxiagnyro 6ubanoreky). UToOsl ee

MTOJKJTIOYUTh, HEOOXOAMMO BOCHOJIb30BaThCsl Menedocepom oubauomex KOMITAC-3D
(cMm. PykoBoacTtBo monb3oBatens). B okHe Menemkepa OubnuoTek BbeIOEpHUTE paslen u

MOJKIIOYHUTEB HeM (haiia mpuKiIaaHoi oubmuoreku Animat.rtw. Ox o YMOJIYaHUIO HaXOIUTCS B
nanke C:\ProgramFiles\Ascon\KOMPAS- 3D\Libs\Animation3D.Hauao paboTsi.

3anmyck ¥ HACTPOMKH.
Hns  pabotel ¢ bBubnuomekoii HEOOXOOUMO OTKpbITH JokymMeHT KOMIIAC-3D -

TpexMepHyto Monenb cOopku (*.a3d). bubnuomexa He paboTaeT C IPYrHMHU JAOKYMEHTaMH
cucteMsl. [lociie OTKpBITHS TOKYMEHTa HYKHO 3aIycTUTh buOnuoreky:
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Hactpoiiku napaMmeTpoB BOCIIPOU3BEICHUS

- Kaapsl B cekyHay.

Hactpoiika yactoTsl BocriponsBeaeHus (KaapoB/cek) Ipu UMUTALUU JBM>KEHUSI MEXaHU3Ma.
Ilo ymonuaHMIO yCTaHOBJIEHA YacTOTa BocmpousBeneHus 24 k/c. MOXKHO yCTaHOBUTbH BEIUYHHY
u3 npeponpenencunoro crucka (1,5,10,15,24,30;60;90;120;180).

- ITay3a mocse mara.

[Tay3a Mexay mocineAoBaTeIbHBIMU ABM)KCHUAMHM (IIaraMH) Pa3idyHBbIX YacTed W3JIENHs.
[To ymouaHHIO YCTaHOBJIEHA JIUTEIBHOCTD May3sl 0 cex.

- BkurouuTts nepecrpoenue.

Ecou B cOopke MMEIOTCS KOMIOHEHTBI, KOTOpbIE TpeOYIOT BBIITOJIHEHUS KOMAaH]IbI
ITepectpouTts (HarpuMmep, 3JIE€MEHTHI, IOCTPOEHHBIE B KOHTEKCTE COOPKU — MPY>KUHBI U T.I1.),
TO HEOOXOJIUMO BKJIIOYUTH JAHHYIO OMIHUIO.

- Imkanyeckoe BOCIPOM3BECHHUE.

BkiroueHne HenmpepbIBHOTO BOCIPOU3BEICHMS aHMMALMM, HPU KOTOPOM IMKI OynaeT
MIOBTOPATHCS aBTOMAaTUYECKH, ITI0KA €r0 IPUHYIUTEIBHO HE OCTAaHOBUT I0JIb30BATENb.

- Co3parp BHICOPOJTHK.
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[TonkmroueHue mporpamMMbl 3anmucu aHuMmanuu B Buae AVI-daiinos. Beibop KOHKpETHOTO
KOZEKa M €ro HAcTpOWKa IMPOW3BOAATCS B MOMEHT Hauyala BOCHPOM3BEACHUS aHMMAIMM Ha
9KpaHe. DTa OMIKs aBTOMAaTHYECKH OTKJIIOYAETCS IOCIIE 3alKicy Buaeoposmka. IIpu moBTopHOM
3aIrycKe BOCIIPOM3BEACHUS BHICOPOIIMK HE 3aIUCHIBACTCA.

- OcraHaBJIUBATH NPH COYAAPEHUM.

[Ipu BKIIIOYEHHOH ONIMM BOCIPOM3BEACHUE OyIeT OCTAHOBJICHO, €CIIM NPU JABMKEHUH
MEXaHH3Ma IPOU3O0ILIO  CTOJKHOBeHHMe jertaneit (m.  3.2.6). s Oosiee  TOYHOTO
MO3UIIMOHUPOBAHUSI MEXaHW3Ma B MOMEHT COyJapeHUs] pEKOMEHIYETCSl YBEINYUBAThH

YacTOTy KaJIpoB W/WIM YBEIWYMBATH BpPEMS JBW)KCHHS TOTO KOMIIOHEHTA, KOTOPBIH
HE00X0IMMO OCTAaHOBHTD IIPU COYTApEHUH.

- Co3parb KHHOTpAMMY.

[Ipu BKJIFOUEHUH OMIMHU B TANKe C TPEXMEPHOH cOOpKoW OyaeT co3jaHa HOBAs IaIka

«Kunorpammay. B Hee OyayT moMmemnieHbl OTIACIbHBIE «KaIpbl» aHUMAIlWHU, BBIOJHEHHBIC
kak ¢pparmMenTel KOMITAC. OtaenbHble HACTPOMKHM MO3BOJIAIOT BBIOpaTh BuA (Criepeau, ciesa u
T.I.), a TaKKe YCTAaHOBHTh YAaCTOTY IIOJydeHHUS KaapoB. PekoMeHIyeTcs ycTaHaBIMBATh
HEBBICOKYIO YAaCTOTy IIOJIY4eHHs KaJpoB, T.K. TPU OSTOM CYIIECTBEHHO pAacTyT PECYpPCHI
KOMTIBIOTEPA, 3aTpauyuBaeMble Ha JaHHYIO oTepanuio. HacTpoWKHYNCIIOBBIX TApaMETPOB.

B Tekymeit Bepcun bubiuomexku pearnzoBaHa BO3MOXKHOCTH 3a7aBaTh 2 BUAA JIBUKEHUS
KOMIIOHEHTOB C MapaMeTpaMH, U3MEHSTh BHEIIHHE TEPEMEHHbIE COOPKH WM BXOJALINX B HEe
Jeranell, M3MEHSTh TPO3PaYHOCTh KOMITOHEHTOB:

- 3amaHWe mNepeMelIeHHsl - TIOCIEIOBATENBHBIX MPOCTPAHCTBEHHBIX TIOJOXKCHUNA —
KOMIIOHEHTOB TIPY TIOMOIIM TPACKTOPUH - JIOMaHbIX. [Ipy 3TOM Havaio KOOpAMHAT KOMIIOHEHTa
nepeMeIiaeTcss U3 TOYKH B TOYKY IOCTyHaTeiabHO. [lapaMeTpsl mepeMenieHusl — Hanpasienue
(npsiMoe umM oOpatHoe), ckopocmb (M/C, MM/C, KM/Y, y3IIbl) UJU 6pems TepeMElIeHHs] BIOJb
TpaeKTopuu (CeK, MHUH, 4ac).

- 3ajgaHue BpalleHUsl KOMIIOHEHTa BOKpYyr ocei. Ilapamerpsl BpameHuss —
Hanpaesienue (IO WIKM MPOTHUB YACOBOM CTpenke), wacmoma epawjerus (I'm, o6/MuH) wim
epems epawyerus (CeK, MAH, 4ac);

- 3agaHue W3MEHEHHUs BHENIHUX NmepeMeHHbIX 3D-cOopku. [TapameTpsl M3MEHEHUS
MIEPEMEHHBIX — CKOPOCHb UIIU 8peMsi;

- 3ajaHue U3MEHEHUs MPO3PAYHOCTH KOMIIOHeHTa. [lapameTpbl W3MEHEHus —

8peMsl, HauanbHoe U KOHeyHoe 3HaUeHUe MPO3PavyHOCTH.

Bce 3Tu u3MeHeHuss MOKHO 33/1aBaTh Kak MOCIEA0BATENbHO (Ha pa3HbIX IIaraXx aHUMaluH),
TaKH MapajviebHO JAPYT ¢ ApYyroM (Ha OJHOM IIare).

[TapameTpsl nepeMelieHUs1 ¥ BpallleHUsl MOKHO 3a/1aBaTh KaK YMCIOBBIMH 3HAUCHUSIMU, TaK
ndyHkusamMu Bpemenu F(t).3arpy3ka anumanum.

UToObI 3arpy3UTh paHee COXPaHEHHBIN ClieHapuil aHUMalluK, He0OX0IMMO:

- otkpeith B KOMIIAC-3D wmogenb cOOpkH, g KOTOPOW CO37aBajcCs
ClIeHapuiaHUMAaIUH;

- 3amycTuTh KoMaHay bubruomexa anumayuu;

- B OKHe OMOJIMOTEKH BBITIOJHUTH KOMaHIbl AHumayus - 3aepy3ums;

- B OKHeE BbIOOpa (aiinoB HaliTu cooTBeTcTBYyIOmM XML-T0OKyMEHT aHUMAIUU
WHaXaTh KHOMIKY OmKpbimeb.

CoxpaHeHue aHUMAIUU.

Cuenapuii anumanuu coxpansiercs B Buge XML-nokymenra (daiin ¢ pacmupeHrem

*.xml). UtoObl COXpaHHUTh CLIEHAPHI aHUMAIIUH, HEOOXO0AUMO:

- CcOo37aTh ClieHapui aHUMaIKHU (CM. Jajee);

- B OKHe OMOJIMOTEKH BHIIOTHUTH KOMaHbl MeHI0 AHumayus - Coxpanumao,

- BbIOpaTh MamnKy Ha JUCKE AN COXpaHEHUs CIieHapus aHuManuu, B mose «Mms
¢aitnansectn umst XML-kanpa aHumanuu u 3ateM Haxatb KHONIKY Coxpanume;

- TeKyIIUH clieHapuil aHMMaIMM MOXHO COXpaHATh B Ipolecce paboThl ¢
oubnnorekoit mo komanae Anumayus - Coxpanumo;

- MOXHO COXPaHHTb CLIEHAPH MO APYTMM UMEHEM, BEIOpaB KOMaHly A Humayus

— Coxpanums Kak.

YupasieHue coCTOsIHUEM COOPKH
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I[Ipu paboTe OMOMMOTEKHM KOMIIOHEHTHI COOpKH (DU3WYECKH TIEpEeMEIIaroTCs B
MPOCTPAHCTBE, TAKKE MOKET MEHATHCS COCTOSIHUE COMNPSKEHUM. [{J11 OTKIFOUEHUS CONPSKEHUM,
HAJIOXEHHBIX Ha KOMIIOHECHTHI, MEIIAIOIINE TIEPEMEIICHII0 KOMIIOHEHTOB Ha IIare, Heo0X0 MO
BeIMONMHUTE kKoMaHny KOMITAC-3D HUckniouums u3 pacuema mepen CO3JaHUEM OUYEPEIHOTO
mara. YToObl 001€r4uTh BO3MOXKHOCTh BO3BpaTa COOPKU B OIpENesIeHHBIE MOJIOKEHHS, MOKHO
3allOMUHATh B CIIEHAPUH OT/AEIbHBIE COCTOSTHUS Ha ONpEIeICHHOM Iare. Pekomenayercs aenartb
9TO B Hayaje Iara, Korja KOMIIOHEHThl YCTAHOBJIEHBI B HEKOTOPOE «UCXOJHOE IOJIOKECHHEN.
UToOBl 3alIOMHHUTH COCTOSIHME Hadaja Iiara, yCTaHOBUTE Kypcop Ha HYXHOM Iare M 3aTeM
BBIIIOJIHUTE KOMaHIbl MeHio [llae - 3anomnums HauanvHoe cocmosanue. s BO3BpaTra B
HavyaJIbHOE COCTOSTHUE MOCTIE BBHIIIOTHEHUS CIICHApUS aHUMAIIUH, MOKHO TOCJIEI0BATEIHHO

«CHHU3Y» - «BBEpPX» YCTaHaBJIMBaTh KypCOp Ha IIare W BBHITIOJHITH KOMaHIbl MeHto [llae -
Yemanoeums 6 nauanvnoe cocmosnue.

Uto0Bl BEpHYTh COOPKY B COCTOSTHHE, B KOTOPOM OHa HAaxOJWIach B MOMEHT 3aITycKa
OMOIMOTEKH, MOKHO BBIIIOJIHUTH KOMaH Ibl MEHI0 AHumayus — Bozepam 6 ucxoonoe cocmosnue.

Hlar anumanum.

[TocnenoBarenbHOCTh BCEX OTIENbHBIX NMEPEMEIIEHUN MeXxaHu3Ma (aHUMAIIMI0) MOKHO pa3OHTh
Ha HECKOJIBKO wiazoe. Ha xaxjoM 1mare MO>KHO KOMOMHUPOBATH T€ WU MHBIC MIPUHIUIIBI JTBUKEHUS
3BeHbeB. [Ipu 3amycke 6MOIMOTEKH B OKHE aHMMAIUK Beeraa npucytctByeT «lllar Nely.

JloGaBJieHue 1 y1ajieHHe IATOB.

JI1st co3anusi ouepeHOTrO ara aHUMaIui He0OXO0IUMO BBITIOJIHUTH KOMaH bl MeHto [llae

- [obasumsv wiae MM WCTIOJIB30BAaTh COOTBETCTBYIONIYI0 KOMaHAY B KOHTEKCTHOM MeEHI0. B
JIEpeBE CIICHAPHs aHUMAIIUU TTOSIBUTCSI HOBBIH IIar.

Ecnn HeoOxomumo ymanuTh miar, HeoOXOJUMO BBIJCIHTH €r0 MBIIIBIO B JIEPEBE CIICHApUS U
BBITIOJTHUTH KOMaHJbI MeHIO [llae - Yoanums wae, WM UCHOJIB30BaTh COOTBETCTBYIOMIYIO KOMaH/IyB
KOHTEKCTHOM MEHIO.

Ilpumeuanue: [llazc Nel scec0a npucymcmeyem 6 mexywel aHumMayuu, yOaiims €20 Helb3s.
Yoansams opyaue wacu Mo#cHO MoIbKO ¢ KOHYA NOCIE008AMENLHO «CHU3)- B8EPXH.

CocTosinne cOOpPKHU Ha 1IAre.

Jlis ynpaBiieHUus: COCTOSIHUSIMU COOPKU HCIIOJIb3YIOTCS KOMaHAbl MeHto [llae -3anomnums
HauanvHoe cocmosinue U Lllae - Ycmanosums 6 nauanvnoe cocmosauue (AT COOTBETCTBYIOIIHE
KOMaH/Ibl B KOHTEKCTHOM MEHIO).

KonupoBanue maros.

KonupoBanue miara mo3BojisieT c€O3/aTh B CIEHAPUM AHWUMAIIMM HOBBIM IIar, KOTOPBIN
MOJIHOCTHIO HACJIETyeT BCe KOMIIOHEHTHl U JIBHXKEHHS, COJEpIKaIIrecs B KonupyeMoM mmare. UtoObl
CKOIUPOBATh IlIar, BBIACIUTE €ro B JAEPEBE aHUMAlUM U BBINOJHUTE KOMaHabl MeHwo [llac -
Konuposamyo wae (M1 uCoNb3yiTe COOTBETCTBYIOIIYIO KOMAaHTy B KOHTEKCTHOM MEHIO).

JtoT MEXaHU3M MOYHO UCII0JIb30BATH pu

CO3[JaHUM IIaroB  «BO3BPATHOI'O» JIBM)KEHUS KOMIIOHEHTOB, €CIH «IIPAMOE» JBUKECHHE
CO3[IaHO Ha ompexaeneHHoM mmare. [[ns co3panus

«0OpaTHOTO» JBUKEHHS HEOOXOJAMMO B CKONKMPOBAHHOM I[Iare HW3MEHUTh HalpaBJeHUE
JBUKCHHS Ha TPOTHBOIOJIOKHOE (IIEPEMEICHUsI B «IPAMOM» HIU «0OpaTHOM» HaIpaBlICHUH,
BpAIICHUE «II0» WM «IIPOTUB)» YACOBOU CTPEJIKH).

Ilpumeuanue:

Cronuposannwiii wae 6cezd0a  0obasasemcs nocie  nNocieoHe2o
umerouje20cs 6 oepese uazad.

KommenTapuu K mary.

JInst KOHTpOJISL HaJ CO3JaHUEM M JAJIbHEMIIIMM HMCMOJb30BaHUEM CLIEHAPUS AHUMAIUU MOYHO
KaKIBIN I1ar CHAOAUTh TEKCTOBBIM KOMMEHTapueM. JJis 3TOro BBIJENUTE IIar B JIEpeBe aHUMAIUU H
BBITIOJTHUTE KOMaHAbl MeHIO [[lae - Kommenmapuii 1Ay UCHOJIb3yHTE COOTBETCTBYIOIIYIO KOMaHy B
KOHTEKCTHOM MEHI0. BEIOOp KOMITIOHEHTOB.

Ha xaxkmom miare aHuManuu HEOOXOAUMO BBIOPATh T€ KOMIIOHEHTHI COOPKH, KOTOPBIE JOJKHBI
JIBUTAThCS. WJIM U3MEHATHCA Ha JaHHOM mmare. B Tekymux Bepcusix bubauomexu u KOMIIAC-3D
MO>KHO BBIOpaTh JIeTalb OCHOBHOW COOPKHM WM MOACOOPKY, BXOJSIINE B OCHOBHYIO cOOpKy. Beibop
KOMITOHEHTOB, BXOJISIIIUX B COCTaB MOJICOOPOK, HEBO3MOKEH.
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UroObl BbIOpaTh KOMIIOHEHT, BBINOJHHUTE KOMaHAbl MeHIO Komnonenmst - Bvibpams
KOMNOHEHMbl WM HWCIOJB3yHTe COOTBETCTBYIOUIYI0 KOMAHJy B KOHTEKCTHOM MeEHI0. Bribop
KOMIOHEHTOB U3 JlepeBa cOOPKH MIIM HEMOCPEACTBEHHO B IPOCTPAHCTBE MOJIEIH IPOU3BOIUTCS TIPU
BBITIOJTHEHUH OMIUH «B depese cOopkuy. Eciin Hy>)KHO BBIOpAaTh KOMIIOHEHT, YK€ MPUCYTCTBYIOIIUI
B CIIEHAPUM aHUMAIlUU, HEOOXOAUMO BHIOpaTh OMIHIO «B depese anumayuuy. BeiOOp KOMIIOHEHTA
OCYIIECTBISETCA MIETYKOM MBIIIN. BrIOpaHHBIN KOMIIOHEHT 0TOOpakaeTcsl B OKHAX BbIOOpa.

-
BbibpaHbl KOMNOHEHTHE

-
Screw

0K ] [ Mcraouurs

Ecnu mHeoOxommMo BeIOpaTh BCE KOMITIOHEHTHI COOPKH ISl IBFOKCHHS HA JJAHHOM IIIare, MOHO
BBITIOJTHUTh KOMaHIbl MeHIO Komnonewmwr - Jlobasumv 6ce KOMNOHeHmMbl WA WCIOIH30BATh
COOTBETCTBYIOIYIO KOMaH/y B KOHTEKCTHOM MEHIO.

Ecnu xoMnoHeHTHI Ha miare BhIOpaHbI HEMPaBWIIBHO, MOYKHO HCKIIOYUTH UX W3 JABW)KCHUS Ha
JAHHOM Il1are, BBIMOJIHUB KOMaHAbl MeHIO Komnonenmsl - Hcknrouums komnonenm (Takxke JOCTYITHA
B KOHTEKCTHOM MeHI0) winu Komnonenmsi - Hcknrouums éce komnonenmsl. VICKIIOUNTH KOMIIOHEHTBI
MOXHO M B OKHE BBIOOpa KOMITOHEHTOB (pHC.3).

Ecnu Ha ganHOM m1are He0OXO0AUMO M3MEHSATh HECKOJIBKO KOMIIOHEHTOB IO OJTHOMY U TOMY K€
3aKOHY, TO CHauajga TaKOW 3aKOH 3aJaeTcsl JUIsi OJHOrO BHIOPAHHOTO KOMIIOHEHTa, a IOTOM
pacrnpocTpaHseTcs Ha Ipyrue

Ilpumeyanue: ne oOonyckaemcs yoansimv KOMHOHEHM U3 CYEHAPUS GHUMAYUU HAHXCamuem
knonku DELETE na kiasuamype, 5mo Moxcem npugecmu K yOaieHuro coomeemcmaeayouell 0emanu u3
3D-coopru. Buapl «1BH>KEHUI) KOMIIOHEHTOB

bubnnoreka uMeeT ecTh BO3MOXKHOCTD 331aBaTh 2 OCHOBHBIX BUJIA JIBH)KEHUSI KOMIIOHEHTOB

- BpallleHHe KOMIIOHEHTa BOKPYT OCeil M mepeMelleHne KOMIIOHEHTa BA0Jb Tpaekropuil — 3D-
JIOMaHbBIX U CILIAiHOB.

IlepememieHre KOMIIOHEHTOB

IlepemelieHue KOMIOHEHTOB — M3MEHEHHE IOJIOKEHUs JIeTajeil B MPOCTPAHCTBE COOPKHU IpH
UX NOPSAMOJUHEHHOM WM KPHUBOJIMHEWHOM IBIWXKECHUM. Ipaekmopus TEPEMELICHMs NPEICTaBiIseT
co0OM MPOCTPAHCTBEHHYIO KPUBYIO, KOTOPYIO MOXKHO 33JaTh HECKOJBKUMHU CIOCOOaMMU:

- TPaeKTOpUIO (JIOMaHy0 WIM CIUIaiiH) MOXKHO HOCTPOUTH 3apaHee CTaHJapTHBIMU
cpeactBamu KOMITAC-3D, B nepeBe cOopku oHa oToOpakaeTcs Kak «JlomaHast

Ney. YrtoObl 3amaTh e€e Kak TPAaeKTOPHIO JBM)KEHUS KOMIIOHEHTa, BBIOEPUTE €ro B JepeBe
aHMMAallMK, a 3aTeM BBINIOJHUTE KOMaH[bl MeHI0 [lepemewenue - Bvibpams mpaekmopuio -B Oepege
coopku (unu B [lepeee anumayuu, €Cli 3Ta TPACKTOPHUS HCIOJIH30BAJIACH PaHEE) WM UCIOJb3YiTe
COOTBETCTBYIOILIYIO KOMAaHJy B KOHTEKCTHOM MeEHIO. BriOpaHHas TpaekTopusi oToOpaxkaercss B
CIeLMaIbHOM OKHE, 3aBepllIeHHe BbIOOpa He00X0AMMO MOATBEpAUTh KoMaHaoi Cozdamb o6vekm Ha
IlaHenu CBOMCTB;

- TPaeKTOpUIO (JIOMaHyI0) MOXKHO TIOCTPOMTH W B TMPOLECCE CO3AAaHUS CIEHAPHS
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aHuManuu. s 3TOro HeoOXOIMMO BBINOJIHHUTH KOMaHIbl MeHIO [lepemewenue - Ilocmpoums
mpaekmopuro WIN UCIOJIb30BaTh COOTBETCTBYIOILYI0 KOMaHJy B KOHTEKCTHOM MEHIO. YCTaHOBUTE
BBIOpAHHBIM KOMIOHEHT B Ha4aJbHYIO MO3HMIMIO C MOMOIIBI0 cTanaapTHbIX koMana KOMITAC-3D
llepemecmums KomMnonenm U NOGEPHYMb KOMNOHEHN, 3aTEM HAXXMUTE KHONIKY Cuumambs nonodicenue
B OKHE

Ilocmpoenue (puc.4), 3areMm, mnepeMelias KOMIIOHEHT BbIIICYKa3aHHBIMU KOMaHIAMH,

«CUMTBHIBAWTE)» MPOMEKYTOUHBIE TNOJOXKEHUsA. J[Id OKOHYaHMS TOCTPOCHUS TPACKTOPHUHU
HaXXMUTE KHOIIKY 3agepuiums,

- yKa3aTb «MBIIIBIO» peOpo JIr000ii geTainy.

IMocTtpoeHue:

CTpouTe B KOHTEKCTE:

Coopka

CyuTaTe NonoxeHues ] L 3aseplnTs

Ilpumeuanue: Illepemewjenue KoMnoHenma RNPOUCXOOUM 600Ib GbIOPAHHOU MPAEKMOPUU.
Hzmenenue Hnanpaenenusi npoucxooum 6 mMoOYKAX, NO KOMOPbIM CMPOUNUCL JOMAHblE UTU
Mmpaekmopuu.

B oxne mapamerpoB mepemernieHusi (puc.5) HE0OXOAMMO BBECTH HAIMPABIICHHUE MEPEMEIICHUS
(mpsiMmoe miaKM oOpaTHOE), BBIOpPATh CKOPOCTh MIIM BPEMS MEPEMEIIEHUSI U BBECTH COOTBETCTBYIOIIHUE
€IMHHULIBI U3MEPEHHUS U BEJINYUHY.

7 7
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Ecnu Tpaekropus mepemelieHus He ONpeAesieHa, HO WM3BECTHBbI 3aKOHbI MEpEeMELIEHUs LEHTpa
TSDKECTH KOMIIOHEHTa BJOJIb OCEM KOOPJIMHAT B 3aBUCUMOCTH OT BPEMEHH, MOXKHO 3aJaTb 3TH
3aBUCHUMOCTH Kak (Qopmynbl. Beibepute Ha miare KOMIIOHEHT, BBIICTUTE €r0 B JIEPEBE aHMMALUU U
BBINOJIHUTE KOMaHAbl MEHIO [lapamempuvl — [lepemewyenue — Qopmyna:.
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BpemMeHHbIe 3aB1CMOCTA KOOP A ¢ ! x|
Hetank |Detai|_[l3
x= |44
=l
= |12
Bpems, cek 6
OK OTMeHa

B oxnHe HeoOxomumo BBecTH (GOPMYJIBI BPEMEHHBIX 3aBUCHMOCTEH KOOpPIWHAT M BpPEMsi
nepemenieHus. X CMHTakcHC COOTBETCTBYET CUHTAKCUCY BBOJAa (PyHKIUN B bubnuomexe nocmpoenus
epaghuxos FTDraw. Bpems BBOAUTCSI CTPOUHOU OYKBOH «i>».

Ha texymem mare MoxXeT nepemMeniaThcsi He OJUH KOMIIOHEHT, a HECKOJIbKO. UTOOBI BKIIOYUTH
JIpyrue KOMIIOHEHTHI B CIIHUCOK MEPeMeIlaeMbIX Ha JAHHOM Iare, He0OXOAMMO TIOCTEe 3a/laHus BCEX
rmapaMeTpoB TIEPEMENICHHs JII OJHOTO KOMIIOHEHTa paclpoCTpaHUTh WX Ha Apyrue. [ns storo
HEOOXOJUMO BBIJICIUTh B JIEPEBE AHMMAIIMU COOTBETCTBYIOIIYIO TPACKTOPHUIO WM JIOMAaHYI H
BBITIOJTHUTH KOMaH bl MEHIO

llepemewenue - Pacnpocmpanums HA KOMNOHEHMbl WIA HCIOJIB30BATh COOTBETCTBYIOIIYIO
KOMaH/Jy B KOHTEKCTHOM MeHI0. B nepeBe cOOpku mim Ha MOJENH HAJO BHIOpATh HYKHBIC

KOMITOHEHTHI, KOTOpbIE 0TOOpaxaroTcs B OKHE
BBIOOpPA KOMIIOHEHTOB (puc.3), TICYKETIPUCYTCTBYET MEPBHINA, BEIOPAHHBIN HA TEKYIIEM
miare, KOMIOHEHT.

Jlroboe mepeMeleHue MOXKHO yAAlIWTh W3 CIEHapUs aHUMalluM, BbIOpaB KOMaHABI MEHIO
Ilepemewenue

- Yoanumv wnmm ucnonb3ys COOTBETCTBYIOIIYIO KOMAHJy B KOHTEKCTHOM MeHIO. BpiOpaHHBIN
KOMITOHEHT IIPU 3TOM He yJalsieTcsl U3 CLIeHapHsl.

He oonyckaemcs yoaname nepemeujenue uiu mpaeKmopuio u3 CyeHapus aHuMayuu Haxcamuem
knonku DELETE na kiasuamype, 5mo mMoxcem npugecmu K yOaieHuro coomeemcmayroueli 0emanu u3
3D-coopxu.

Bpamenne KOMIIOHEHTOB

BpaiieHre KOMIIOHEHTOB OCYILIECTBIIICTCSI WX IIOBOPOTOM Ha 3aJaHHBI yrojl ¢ 3aJaHHOU
CKOPOCTBIO MJIM 32 3a/laHHO€ BpeMsi BOKpYr oceil. Och CTPOUTCS B MOJIENH COOPKU WU B JETAAX
crangaptHbeiMu cpeactBamu KOMITAC-3D (manens kKoMaH.

«BcriomorarenbHass TeoMeTpusi»). B KauecTBe OCHM MOXKHO YKa3aTh OCH CHUCTEM KOOpPJWHAT,
NpSIMOJIMHEIHBIE peOpa JeTaneld Wik KOHHYECKYIO TOBEPXHOCTb.

YrtoObI cO3/1aTh BpallleHUEe KOMIIOHEHTA Ha TEKYIIEM IIare, HE0OX0JMMO BBIJICIIUTh €TO B JIEPEBE
QHUMAIlMM ¥ BBITOJHUTH KOMaHABl MeHIO Bpawenue - Bvibopamsv ocv epawenus - B depese coopku
(mmu B Jepese anumayuu, eCiM 3Ta OCh HCIOJb30Bajach paHee) WM HCIOJb30BaTh
COOTBETCTBYIOILIYIO KOMaH/Ay B KOHTEKCTHOM MEHIO.

Ilpumeuanue: npu cozoanuu unu npu 8vibope oceli HeoOXOOUMO YUUmbvleams ciedyoujee — eciu
KOMNOHEHM 6pawaemcsi 60Kpye ocu, Komopas 0ydem nepeMewyamvcs 6 NpoCMpaHcmee, mo
B03MOJICHA HEKOppeKmHas paboma Oubauomexu avumayuu. Imo He OMHOCUMCA K MOMY CAy4aio,
K020a KOMNOHEHM 8paujaemcs 60Kpye ocell, CO30aHHbIX 8 HeM CAMOM.
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B oxne mapameTrpoB (puc.6) He0OX0IMMO BBECTH HAIPABJICHUE BpAIICHHS (10 YaCOBOH CTpeIKe
WIA TIPOTUB YacOBOW), BHIOpATh CKOPOCTb WJIM BpEMs MEpEMEIIEHUS U BBECTH COOTBETCTBYIOIIHE
CANMHUIBI USMCPCHUS U BCIIMIKUHY.

-l'la_paMepr; BpaleHns m
Oce Auis16
KoHTekcTt Cﬁopka
HanpaeneHue MapameTp aBUKeHUA
@ Mo vacosoi @ Yacrora BpalieHua
7 () MNpoTHE YacoBoi ) Bpema ‘ v
@ 3HaveHue: () PyHKUUA BREMEHM:
1.000000
Yron nosopota 360.000000
=
1 — — 3

Ha Tekymem miare BOKpyr BbIOpaHHOW OCH MOJKET BpallaTbCcs HE OJUH KOMIIOHEHT, a
HECKOJIbKO. YTOOBI BKIIOUWUTH JAPYrH€ KOMIIOHEHTHI B CIHCOK BpalllaéMbIX Ha JAaHHOM IIare,
HE0OX0IMMO TIOCTIE 33/1aHUsl BCEX MapaMeTpoB BpalleHUs JJIs OJHOTO KOMIIOHEHTa PaclpoCTPaHUTh
ux Ha japyrue. lnsg 3Toro HeoOXOOUMO BBIACTUTH B JIEPEBE aHWMALIMU COOTBETCTBYIOIIYIO OCh U
BBITIOJIHUTh KOMAaHJIbl MEHI0 Bpawenue -Pacnpocmpanums Ha KOMHOHEHMbl WU HCIOJIb30BaTh
COOTBETCTBYIOIYIO KOMaHy B KOHTEKCTHOM MeHI0. B nepeBe cOOpKHM MM Ha MOJIENH HaJl0 BbIOpATh
HY>KHbIE€ KOMIIOHEHTBI, KOTOpbIE OTOOPaXKAIOTCSl B OKHE BEIOOPA KOMIIOHEHTOB, T'/I€ Y’K€ MPUCYTCTBYET
TIepPBbIH, BEIOpAHHBIN HAa TEKYIIEM II1are, KOMIIOHEHT.

JIro6oe BpaleHre MOKHO yOalUTh U3 CLIEHApUs aHMMAalluM, BIOpaB KOMaH bl MEHIO Bpawenue
- Yoanumv wnu ucnonb3ys COOTBETCTBYIOLIYIO KOMaHAYy B KOHTEKCTHOM MeEHIO. BbiOpaHHBIiM
KOMITOHEHT IIPH 3TOM HE yJANISIETCs U3 CLICHApUsl.

He oonyckaemcs yoanams epawjeHue unu ocv u3 cyeHapus AHUMAYUu Hadx@camuem KHONKU
DELETE wua xnasuamype, smo moxcem npusecmu K yoaieHuto coomeemcmesyrowei demaiu uz 3D-
coopku.

PabGora ¢ nepeMeHHBbIMH.

bubnuomexa 1mo3BONSET YNpaBiIsITh BHEMIHUMH TIEPEMEHHBIMH COOPKH WJIM BXOJSIINX B Hee
neraneil. IlepemenHble MOJKHBI OBITH BBIHECEHBI W3 JI€Taleld Ha ypOBEHb COOPKM M Ha3HAYCHBI
BHEIIHUMH. YTOOBI HadaTh pabOTy C MEepPEeMEHHBIMH, HEOOXOIMMO YCTaHOBHUTH BBHIOPATh KOMAaH/IBI
MeHto [lapamempur — [lepemennvie — Bviopams nepemennyro. TlosiBlseTcsl OKHO BbIOOpa BHEIIHUX
MIEPEMEHHBIX.

Mepemennas Kommentapuit 3HaueHue
f 0.000000
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B oxHe BbIOMpaeTcs nepeMeHHas U yCTaHaBIMBAETCS OJHO U3 ee «KpaHuX» 3HadeHuid. [locme
Haxatusi KHOMKKM OK OuOIMOTEKa BO3BpAIIaeTCs B TJIaBHOE OKHO, B KOTOPOM MOXHO Ha3HAYHUTh
Ipeebl N3MEHEHUS BEHIOPaHHOM MepeMEeHHON U BpeMs 3TOro u3MeHeHus. PaboTa ¢ mpo3payHOCTHIO.

Bbubnuomexa 1O3BONAET YINPaBIATH INPO3PAUYHOCTHIO KOMIIOHEHTOB. JlIsi Ha3Ha4yeHUs
napaMeTpoB TPO3PAYHOCTH, HEOOXOJMMO Ha MIare BBIOpAaTh KOMIIOHEHT B JepeBe COOpPKH H
BBIMIOJIHUTh KOMaH1y MeHI0 [lapamemper — Ilpospaunocms — Pedaxmupoeamv napamempuoi.
[NosiBisieTcst OKHO BBIOOpA TapaMeTPOB MPO3PAYHOCTH.

7 : — T
MNapameTpsbl Npo3payHOCTH l&J

Bpema, cer 20

HauyaneHoe 3HaveHue ]

KoHeyHoe sHavyeHue 1

I oK ] l OrmeHa

B »TOM OKHE BBOAWUTCSA BpEMs HM3MEHEHHUs IIPO3PAYHOCTH KOMIIOHEHTAa W YHCJIOBBIE
3HAYCHMS, ONPEISISIONINE CTeNIeHb Tpo3paqyHOCTH. 0 — KOMIOHEHT MOJIHOCTBIO Herpo3padeH, 1
— KOMITOHEHT Npo3padyeH (HEBUIUM Ha IKpaHe).

ITocTpoeHue TPaeKTOPUH TOUYKH

bubnnoreka mo3BosieT cO34aTh B MPOCTPAHCTBE KPHUBYIO, COOTBETCTBYIOIIYIO MEPEMENICHUIO
ONIPEAECICHHON TOYKH.

J151s BBIOOpa TOUKU HYKHO BBITIOJIHUTH KOMaHTy MEHIO OMOIHOTEeKH Tpaekmopus mouku

— Bepwuna w yka3zaTb B MOJENU TOYKY. DTO MOXET OBITh BEpIIMHA, BCIIOMOraTelbHas,
MIPUCOEAUHUTENbHAsA, KOHTPOJIbHAS TOYKM WM TOouka B 3cku3e. [locie ykazaHus TOYKHM B MOJENH
CTPOUTCS CrielranbHas Touka Point, a B clieHapuy aHUMAIIMK HAa TEKYIIEM Ilare MOsBISIETCS 00bEKT
Tpaexmopust mouku U UMs 3TON TOUYKH.

[Tocune 3amycka BOCIpOU3BEACHUS B IPOCTPAHCTBE MO/IENIN MOSIBIISIETCS COOTBETCTBYIONIASI KPUBASs.

Jis ynaneHus TOKM M3 CLIEHAapHs BBINOJHSAETCS KOMaHJa MEHIO 1paexkmopusi mouku —
Hcknrouums mouxy.

Coynapennsi KOMIIOHEHTOB

bubnuomexa mo3BONSET «OTCIACKUBATHY KOJUIU3UH, T.€. ONPEICNIATh COYAAPEHUSI KOMIOHEHTOB
B IIpoliecce ABMKEHUSA. DTOT MEXaHU3M Oy/IeT MoJjie3eH NPU KHHEMaTHYeCKOM aHanu3e COOPKH.

UToObl BKIIOYUTH OMIUIO MPOBEPKU COYJApEHUN, HEOOXOJWMO BBINOJHUTH KOMaH/AbI MEHIO
Coyoapenus - Bvibpamb komnoneHmusl U B JIepeBe COOPKH WIH B MPOCTPAHCTBE MOJEIH yKa3aTh T€
KOMITOHEHTBI, JIJIs1 KOTOPBIX MOXKET MOHAI00UTHCS COOTBETCTBYIOIIAS ITPOBEPKA.

UTo0bl ymanuTh HEBEPHO YyKa3aHHbIE KOMIIOHEHTHI, HEOOXOJUMO BBIMOJIHUTH KOMAaHJbI
MeHto Coyoapenus - Hckmouums komnoHewmsi. B HacTpoiikaXx CHCTEMbI MOKHO OINpEAETUTH,
OCTAaHABIIMBATh JIM aHUMAIMIO MPHU BBISBICHUHUCOYAAPEHUH.

BocnpousBenenne
Ilocne co3panusa CLEHapHUs (mepeBa) aHMMAIlMH, MOKHO BOCIIPOU3BECTH
JIIBUKEHUE MexaHu3Ma. [[ng  3TOro Hajo BBINOJHATH  KOMaHIy MEHIO

«Bocnpouzeedenuey. B 310l KOMaHe UMEIOTCS OIILINH:
* «Ha mexkywjem wiazey - OyJeT BOCIPOU3BENIECHO JBUKEHHE T€X KOMIIOHEHTOB, KOTOpBIE
BbIOpaHbI Ha TEKYILEM I11are (BbIICICHHOM B JIepeBE aHUMAIUH);
* «noanoey - OyJeT BOCIPOU3BEIeHA BCS aHUMAIUSL.
[Tocne BBIMOJSHEHMS 3THX KOMaHJ Ha SKpaHe MOSBISETCS YINpaBIIAOLas NaHedb ¢ KHONKAMHU
«ITyck» («>»), «Cromy», «Ilay3a» («||») n «Co31aBaTh BUICOPOTHK» («®)»).
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Ecniu B HacTpoiikax cucreMbl ycraHoBieHa onuusd. Co3gaTh BHACOPOIHK, WM IE€pea
HaxaTueMkHoliku Ilyck HaxaTh kHONKy Co31aTh BHMAEOPOJIMK, TO IPHU 3allyCKE BOCHPOU3BEICHUS
HaYHETCs MapajuienbHas 3anuchk posmka B ¢opmare AVI. [To okoHYaHHWM BOCHPOHM3BEACHUS CHCTEMA
npeanaraeT BbIOpaTh MECTO Ha JAUCKE Ul coxpaHeHus Buzpeodaiia m ero ummenu. IIpocmotp
BU/JICOPOJIMKOB OCYIIECTBIISIETCS B CTaHIAPTHBIX Meauaruieepax. Ilocie okoHYaHMsI BOCIIPOU3BEIACHUS
HEOOX0JMMO BBIKJIFOUUTH YIIPABISAIONLYIO aHenb. [Ipu 3ToMCHOBa OTKpOeTCst OKHO bubnuomexu.

dopma npeacTaBJieHus pe3yiabTaTa: rpadudeckuil Gaii, conepKamii 4epTex IeTan
Kpurepuu oueHku:
OneHka «OTJIIMYHO» BBICTABIISETCS CTYACHTY, €CIIH:

1.IlpaBUIBHOCTE BBINOJHEHUS YEpPTEKa B COOTBETCTBHM C 33JaHMEM IO IpaBWJIaM MOCTPOEHHUS
nporpamMmmbl KOMITAC-TPA®UK;
O1eHKa «XOpOIIO» BBICTABIISAETCS CTYACHTY, €CIIH:

1.ITpaBHJIBHOCTh BBIMIOJHEHUS YEpPTEX)a B COOTBETCTBUM C 33JaHMEM MO MPABUIIAM IOCTPOEHUS
nporpamMmmbl KOMITAC-T'PA®UK ¢ He3HAYUTETHHBIME ITOTPEITHOCTSIMU;

OneHka «yIOBIETBOPUTEIBHO» BBICTABIIAECTCA CTYICHTY, €CIIN:

1.Jlomy1ieHbl OIIMOKY MPHU BBITIOJTHEHUN YepTExXa;

2. He Tounoe cobmtonenue mnpasui nocrpoenus ueprexa B nporpamme KOMITAC-I'PADUK;
OneHka «HeyIOBIETBOPUTENIBHO» BBICTABIIAECTCA CTYIEHTY, €CIIH:

1.Jlomymiensl rpyOble OMMOKY IIPU BBITIOJTHEHUH YepTexXa.

Tema 2.1 OcHoBHBIE TexHOJIOrHM 3-D neuaru

IIpakTuyeckoe 3ansitue Nell
IMoaroroBka K meyatu u neyatb 3D-Moae/ 1M ¢ MCMOJIB30BAHUEM PA3HBIX MPOrPaMM.

ILeab: BHIIOIHATE A€TalIH 110 COOPOYHBIM uepTexam B porpamme Kommnac-rpaduk.

BbinosinuB padory, Bbl 0yaeTe yMeTh:
VY 1 Co3naBarh yepTeku AeTaliel B KoMmnbroTepHoit mporpamme CAIIP;

MartepuajnbHoe o0ecrnieyeHue:

nepcoHanbHbli  KomnbioTep, KOMIIAC-3D, meroauueckue yka3zaHHs IO BBIIOJHEHUIO
MPAKTUYECKUX 3aHATUI

3amanmue:

1 Beimonauts 3D Mozens.

IMopsinok BbINOJTHEHHSI PA0OTHI:

Xox pa0doThI:

TeopeTnueckue CBeIeHUS.

B Hacrosiee BpeMsi Ha pbIHKE CYIIECTBYIOT Pa3JIMUHbIE AJTUTHBHBIC CHCTEMBI, MPOU3BOIIIINE
MOJIEIM MO Pa3IMYHbIM TEXHOJIOTUSAM M M3 pa3iMyHbIX MarepuanoB. OpHako, Bce OHM palbOTaIOT IO
CXOKEMY, TOCIOHHOMY NPUHIUIY TMOCTPOCHUs (U3UUECKON MoJenu, KOTOPBIM 3akioyaercs B
CIIeAYIOIIEM:

¢ cuyutbiBanue TpéxmepHoit 3D reomerpun u3 CAD-cucrem
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e pazOueHne TpPEXMEPHOW MOJENTM HA TOPU3OHTAIbHBIC CEUYCHHUS (CIIOM) C TOMOIIBIO
CIEUANBHOM MPOTPaMMBI, TOCTABIISIEMOI ¢ 000pyIOBaHUEM HIIM MCIIOJIb3YEMOU KaK MPUIIOKEHUE

® [IOCTPOCHUE CEUYEHUII JIeTallu CJIOH 3a CJI0eM CHHU3Y-BBEpX, JI0 TeX MOp, OKa He OyJeT MmoixydeH
¢usnveckuil mpotoTun Monenu. CIOM pacronaraioTcs CHH3Y-BBEpX, OJUH HAJ IPYTUM, (U3NUYECKU
[TocTpoenre MmpoTOTHIA MPOJOJDKACTCS 10 TeX MOp, MOKa MOCTymarT gaHHble o cedeHusx CAD-
MOJEIN.

Bcero paznnuaroT HECKOJBKO OCHOBHBIX TexHosioruit 3] meuatu: Meton
MOCTENEHHOTO HACIOCHHUS 1acTuka; Crepeonurorpaduyeckoe MoIeIMpOBaHHE.

Metoa mocnoiHOTO HaruiaBieHus Tepmoruiacta bosbmuacTBO 3/] mpuHTEpoB paboTaer ¢
TCPMOILIACTUKOM, B TOM YHCJIC C ITOJHUIIAKTUIAOM. On otianyaercs MNPpUPOAHBIM IMPOHUCXOKIACHUCM U
HECIIOCOOHOCTRIO BBIJICIIATh BpeAHbIC BemlecTBa. PaboTa 3akimrodaeTcsl B 1Mojade TOHKOW HUTH BSI3KOTO
mnactTuka B TpyOy comia. OHa u dopMmupyer HeoOXoauMbiii anemeHT. Cxema pabotsl 3D mpunTepa
MoKa3zaHa Ha puc. 1

Cxema pabotsr 3D npunTEpa

Crepeonutorpaduueckast neyars [ J1aBHBIM MPEUMYILIECTBOM TaKUX MPUHTEPOBCUUTACTCS BBICOKOE
KAaueCTBO M3rOTOBJEHHBIX KOHCTpykuuid. K TOoMy ke 3Tm ycTtaHOBKM ropas3no naemenie. OHM He
HYKJIaIOTCS B 3€pKaJlax, 4TO JEJIAE€T YCTPOMCTBO rOpasio MpolLe.

Bo Bpems meuatu mpunTep cuuthiBaeT 3D-mewarHsiii dain (B ¢opmare STL), conepskamuii
JaHHbIE TPEXMEPHON MOJeNH, W HAHOCUT MOCIEAOBaTEIbHbIE CJIOU KHAKOrO, HOPOLIKOOOpa3HOro,
OyMa)XHOTO WJIM JIMCTOBOTO MaTrepHalia, BBICTpauBas TPEXMEPHYIO MOJEIb M3 CEPUU IONEPEYHBIX
CE€YEHUM. OTH CJIOHM, COOTBETCTBYIOIME BUPTYaJIbHBIM TONEpeYHbIM cedueHussMm B CAD-monenu,
COCIIMHSIOTCS WU CIUIABJIAIOTCS BMECTE JJs co3laHusi oObekTa 3amaHHoi (opmbl. OCHOBHBIM
MPEUMYIIECTBOM JaHHOTO MeEToJia SIBISIETCSl BO3MOXKHOCTH CO3[aHUSl TeOMETpUdYeckux (hopm
MPAKTUYECKU HEOTPAHUYEHHOU CII0KHOCTH.

«Pa3pemienue» mpuHTEpa MOJApPa3yMeBaeT TONIIMHY HAHOCUMBIX clloeB (0cb Z) UM TOYHOCTh
MO3UIMOHUPOBAHUS T€YATHON TOJIOBKM B TOPU3OHTAIBHON MIIOCKOCTU (mMoocsiMm X u Y). Paspemienue
u3mepsiercss B DPI (konnuecTBO TOouek Ha JOHM) UM MUKpOMeETpax (ycTapeBIIMM TEPMHHOM SIBIISIETCS
«MUKpOH»). Tunuunas tommuHa cios cocraBisier 100mMkMm (250 DPI), xoTa HEkoTOpble yCTpOHCTBa
Bpojae Objet Connex u 3D Systems ProJet crocoOHBI meuaraTs crnosiMu ToamuHOH oT 16MKM (1 600
DPI). Pazpemienue no ocsim X 1 Y CX0Ke € OKa3aTeNIMU OOBIYHBIX TBYXMEPHBIX Ja3€PHBIX IPUHTEPOB.
Tunuunselid pazmep yacTuil coctapisgeT 0kojio 50-100mkMm (o1 510 mo 250 DPI) B nuamerpe.

[IpoToTUnupoBanue aeTaneil MamIMH C HCIOJIb30BAHUEM COBPEMEHHBIX TEXHOJOTHUN 3aHUMAET
BPEMEHHM OT HECKOJBKMX MHUHYT JI0 HECKOJBKMX 4YaCOB B 3aBUCHMOCTH OT HCIOJIb3yeMOTO0 METOJa, a
TaKXe pa3Mepa U CII0)KHOCTH MOJEIIH.

®opma npeacTaBiaeHus pe3ybTarTa: Tpaguueckuil (aiii, coaepraiiuii yepTex AeTanu

Kpurepun onenkn:
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OI.[CHKa «OTJIIMYHO» BBICTABJIACTCA CTYACHTY, CCIIN:

1.IlpaBUABHOCTE BBINOJIHEHUSI YEPTEKa B COOTBETCTBUM C 33JaHUEM IO IpaBUJIaM IHOCTPOEHHUS
nporpamMmmbl KOMITAC-TPA®UK;
OneHka «XopoIl0» BbICTABISIETCS CTYACHTY, €CIH:

1.IIpaBuibHOCTD BBITIOJTHEHHS] YepTeXa B COOTBETCTBUU C 3a/JlaHMEM [0 IpaBUjaM TOCTPOECHUS
nporpamMmmbl KOMITAC-T'PA®UK ¢ He3HAYUTENBHBIMH MTOTPELUTHOCTSIMU;
Or1eHKa «y/I0BJIETBOPUTEIHHOY BBICTABIISIETCS CTYICHTY, €CIIU:

1./lomy1ieHbl OIIMOKY NPHU BBITNOJIHEHUN YEPTEXKA;

2. He TouHoe cobmtoaenue rnpasui nocrpoenus ueprexa B nporpamme KOMITAC-I'PADUK;
OneHka «Hey10BIETBOPUTEIIBHOY BbICTABIISIETCS CTYACHTY, €CIIU:

1./lomymiensl rpyOble OMMOKY IPU BBIIIOJHEHUH YepTexXa.
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Tema 2.1 OcHoBHBbIE TexHoJOorNu 3-D nmeuaru

IpakTuueckoe 3ansaTue Nel2
Ileyats npocreiimmx reomerpudeckux ¢puryp. Onpenesnenue npodJjeM nNpu nevyaTu
Pa3IUYHBIX (PUTYP.

].[e.m:: HU3YYUTb OCHOBHBIC MCTOAbI ITPOTOTUIIMPOBAHUA I[eTaJIefl MallluH.

BeinosiHuB padoty, Bbl Oyaere yMeTh:
VY 1 CoznaBaTh uepTexu Aeraneil B koMmnbloTepHoil mporpamme CAIIP;

MarepuajibHoe o0ecrnieyenue:
nepcoHanbHbIA KoMIibioTep, KOMITAC-3D, meTonyeckre yKa3aHus 10 BHITOJTHEHUIO

MpaKTUYECKUX 3aHATuM, 3D npuHTepsl ¢ noactaBkoit; 3D ckaHep

3amanue:
1 Onucarh TEXHOJOTHHU, PUMEHSIEMBIC JJIA CO3JaHUs JCTalled Pa3IMUHBIX KOHCTPYKIIHM.
IMopsinok BHIMOJTHEHNS PA0OTHI:

TeopeTnueckue CBeICHHUS.

B Hacrosiee BpeMst Ha ppIHKE CYIIECTBYIOT PAa3JIMYHbIC aJTATHBHBIE CHCTEMBI, TIPOU3BOISIINE
MO/IEJTH TIO0 PA3JIMYHBIM TEXHOJIOTHSIM U U3 Pa3INIHBIX MaTepuasioB. OJJHAKO, BCE OHU PabOTAIOT I10
CXO0KEMY, TIOCIIOHHOMY TIPHUHITUITY TIOCTPOCHUST (PHU3UUECKOMMOIENTN, KOTOPBIN 3aKITI0YaeTCs B
CIIeTyIOIIeM:

¢ cuuthiBanue TpéxmepHoit 3D reomerpun u3 CAD-cucrem

® pa3OueHne TPEXMEPHOI MOIeTM Ha TOPU3OHTAIbHbBIE CEUEHUS (CJIOH) C MOMOLIBIO
CHeIHaIbHOM MpOorpaMMBbl, MOCTaBJISIEMON C 000pYIOBaHUEM MJTU HCIOIb3yeMOI KaK MpUII0KEHHE

® [IOCTPOCHUE CEYCHUH JISTAITU CJION 32 CJI0EM CHH3Y-BBEpX, JI0 TEX MOp, IOKa He Oy/eT MOJTydeH
¢busnvecknii mpotoTHIl Moesr. CIION pacioiaraloTcsi CHU3Y-BBEpPX, OJMH HaJl APYTUM, GU3UICCKU
[TocTpoenne mpoTOTHIIA TPOIOIDKAETCS JI0 TEX MOP,MOKa MOCTyNaroT JaHHbIe 0 ceueHusx CAD-
MO/ICIIH.

Bcero paznuyaroT HeCKOJIbKO OCHOBHBIX TexHOJI0THI 3 /] neuarn:Meton
MOCTETIEHHOTO HacloeHus miacTuka; Ctepeonurorpapuieckoe MoAeTupOBaHuUE.

Merton nocnoitHoro HaruiaBiieHus TepMoruiacta bonpmmHeTBo 3 /] mpuHTEPOB paboTaet ¢
TEPMOILJIACTUKOM, B TOM YHCJIE C MOIMIAKTUIOM. OH OTIMYAETCS IPUPOTHBIM MPOUCXOKICHUEM U
HECIIOCOOHOCTHIO BBIICTIATH BpeHbIe BellecTBa. PaboTa 3akiiouaeTcs B Iojaue TOHKOW HUTH BSI3KOTO
IIacTuka B TpyOy coruia. OHa u opmMupyeT HeoOxo UMbl 31emMeHT. Cxema paboTtsl 3D npuHTepa
MoKaszaHa Ha puc. 1

Cxema pabots! 3D npunTepa
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CrepeonuTorpaduydeckasi nedaTb | JJaBHBIM PEUMYIIECTBOM TAKHX MPUHTEPOBCUUTACTCS BEICOKOE
KaueCTBO M3rOTOBJIEHHBIX KOHCTPYKLMU. K ToMy e 3Tu ycTaHOBKHU ropasno aemiesiie. OHU He
HY)KJAIOTCS B 3€pKajlax, yTo JIEIAeT yCTPOUCTBO TOpas3ao Mpouie.

Bo Bpems neuatu npunTep cunthiBaeT 3D-nievatnsiii ¢aiin (B popmarte STL), conepxantuii
JAaHHbIE TPEXMEPHOIN MOJIENIN, 1 HAHOCHUT IIOCJIEI0BATEIbHBIE CIIOU YKHUIKOT0,[T0POIIKO0Opa3HOTO,
OyMa)KHOTO WJIM JIUCTOBOTO MaTepuaa, BBICTPauBasi TPEXMEPHYIO MOJIENb U3 CEPUH MOTIEPEUHBIX
CEUeHH. DTH CJIOU, COOTBETCTBYIOIIME BUPTYAIbHBIM NonepedHbIM ceueHusiM B CAD-momenn,
COCIIMHSIOTCS WM CILIABJIIOTCS BMECTE ISl CO3/IaHus 00BbeKTa 3aqaHHoi popmbl. OCHOBHBIM
MIPEUMYIIECTBOM JIAaHHOTO METO/Ia SIBJISIETCS] BOSMOXKHOCTD CO3/IaHUS TEOMETPUIECKUX (hopM
MIPaKTUYECKU HEOTPAHUUYEHHOM CII0KHOCTH.

«Pa3pemienune» npuHTEpa Mopa3yMeBaeT TOIMHY HAHOCUMBIX CJI0€B (0Ch Z) U TOYHOCTh
MO3UIIMOHUPOBAHUS IT€YATHOM TOJOBKU B TOPU30HTAIBHOM TI0cKoCTH (1oocsiM X U Y). Pazperienne
u3mepsiercs B DPI (koianuecTBo Touek Ha J0MM) UM MUKPOMETpax (YCTapeBIIMM TEPMUHOM SIBJISIETCS
«MHUKpOH»). TunuyHas TonmmHa cyiost coctarisieT 100mkMm (250 DPI), xoTs HeKOTOpBIE YCTpOMCTBA
Bpose Objet Connex u 3D Systems ProJet cioco6HbI eyarats ciaosaMu ToammHon ot 16mkM (1 600
DPI). Pazpemienue 1o ocsaim X 1 Y CX0Ke € MOKa3aTeNIIMU OOBIYHBIX IBYXMEPHBIX JIA3EPHBIX MPUHTEPOB.
Tunuunelii pazmep yacTuil coctapiseT 0kojo 50-100mkMm (o1 510 mo 250 DPI) B nuamerpe.

[IporoTnupoBaHue feTajell MalllkH C UCIOJIb30BAaHUEM COBPEMEHHBIX TEXHOJOTUHN 3aHUMAET
BPEMEHH OT HECKOJBKUX MUHYT JI0 HECKOJIBKMX YacOB B 3aBUCHMOCTH OT UCHOJIB3yEMOI'0 METO/1a, a
TaK)Xe pa3Mepa U CI0KHOCTH MOJIEIIH.

dopma npeacTaBiaeHus pe3yJbTarTa: rpadudeckuii (ait, comepiKammuii 4epTex IeTaIH

Kpurtepun ounenku:
OneHka «OTJIIMYHO» BBICTABIIIECTCS CTYACHTY, €CIIH:

1.IIpaBUIBHOCTE BBIMOJIHEHUS YEPTEXkKa B COOTBETCTBUU C 33JaHUEM IO MPaBUIIaM MTOCTPOCHHUS
nporpammMbl KOMITAC-I'PADUK;
OrneHka «XOpoII0» BBICTABISETCS CTYACHTY, €CIH:

1.IIpaBUIBHOCTD BBIMOJIHEHUS YEPTEkKa B COOTBETCTBUHU C 3aJJaHUEM I10 IIPABUIIaM MOCTPOEHUS
nporpammMbl KOMITAC-I'PA®UK ¢ He3HAUUTETBHBIMU OTPEIITHOCTSIMU;

OneHka «yI0BIETBOPUTEIBHO» BBICTABIISIETCS CTYICHTY, €CITU:

1.JlomymieHbl omMUOKK MPU BBHITIOJTHEHUH YEPTEXKa,;

2. He TouHoe coOuroieHre mpaBmit mocTpoeHus uyeprexa B mporpamme KOMITAC-I'PADUK;
OneHka «HeyI0BIECTBOPUTEIBHOY BBICTABIISETCS CTYICHTY, €CIU:

1.Jlomymiensl rpyOble OMMOKY IIPU BBITIOJTHEHUH YepTexKa.

Tema 2.1 OcHoBHBIE TexHOJIOrHH 3-D neuaru

IIpakTuyeckoe 3ansitue Nel3
Co3nanue npocToil JeTaau Mo 3aJaHUI0 M pacneyaTka Ha 3D-npunTepe.

Henab: npuobpeTeHne NpaKTUYeCKUX HaBBIKOB MozenupoBanus aeraieid B CAD cucrteme.

Brinosinus padorty, Bbl Oyaere yMeThb:
VY1 1 CoznaBaTh uepTexku Aeraneil B KoMnbrorepHoi nmporpamme CAIIP;

MarepuajbHoe o0ecniedenne:
nepcoHanbHbIi KoMmnbroTep, KOMITAC-3D, meToauueckne ykazaHus IO BBITIOJTHEHUIO

MIPaKTUYECKUX 3aHATUM, 3D npuHTEps! ¢ noacTaBko; 3D ckaHep

3aganue:
1 CoznaTh MOENM MAIIMHOCTPOUTENBHBIX H3IACTUH.
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HOpﬂ)IOK BbIIIOJTHCHHUA paGOTBIZ

TeopeTnueckue CBeICHHUS.

JU1 TeXHOJIOrM4ECKOM MOArOTOBKY IIPOU3BOCTBA B BUPTYAIbHOE CPEJIE IIPEXKIE BCErO
HeoOxoauma 3D mozaens neranu. 3D Mozenb AeTanu CO31aeTCI METOJJOM PYYHOTO KOMITBIOTEPHOTO
rpaduueckoro au3zaitna B CAD cucreme Kommac 3D BeIOpaB mpu 3T0M HanOoJsee parioHaIbHYIO
[IOCJIEJOBATEIBLHOCTD ONEpaluil IIsl MOJECJIMPOBAHUS TBEPAOTEILHON MOJEIH.

[IpoexTrpoBaHe MOJEIN AETAaI HAYMHAIOT C CO3jaHMs 0a30BOT0 TeJa IyTEM BbIIOJHEHUS
oTIepanyy HaJl 3CKU30M (MM HECKOJIBKUMH ICKU3aMH ), TI0]] KOTOPBHIM TIOHUMAIOT TUIOCKYIO QUTYpY, Ha
OCHOBE KOTOPOi1 00pa3yercs npocTpaHcTBeHHOE Teno. [loa oneparueit umMeroT B BUAY
dhopmooOpa3yroiee nepeMeneHue 3CKu3a.

[Ipu nocTpoeHny TBEpAOTEIBLHON MOJIEIN B KOMIIBIOTEPHOU CPEZle, MOJEIH CTPOSITCS HE
UJeanbHOM JIMHUEH, a MHOKECTBOM OTpe3KoB. Takoi moixo ] obserdaer paboTy sapa nporpaMmsl. Jlis
co3gaHus netanu Ha 31 npuHTepe He00X0AMMO MUHUMHU3UPOBATH JJIMHY MPSIMBIX OTPE3KOB Ha
KPUBOJIMHEWHOM MOBEPXHOCTH, YTOOBI JA€Talb NOIy4YHsach Harnbosee TouHoil. [Ipumepom 3Toro Moxer
CIIY’)KUTb HaCTpOMKa KayecTBa 0TOOpa’keHUs B POTpaMMe.

JUig noCTHKEHUS JTy4IIero KauecTBa N3roTaBIMBaeMOM JIeTall! MPH MPOrpaMMHUPOBAHUH
ynpasJsitoleit nporpammsl 1uist 31 npuHTEpa HEOOX0AUMO BBIOpaTh MAKCUMAJILHOE pa3pellIeHne TOUeK
JeTaju.

[Ipu npoeKTUPOBaHUH PJIEMEHTOB MEXAHUYECKUX Mepeiad BXOIAIINX B COCTAB Pa3IUUYHbIX
MEXaHHU3MOB IIUPOKO UCTIOJb3YIOTCS MpUKIaaHble Onbnuorexku Komnac 3D, koTophie CylIeCTBEHHO
o0seryaroT paboTy NPOEKTUPOBIIMKA U MO3BOJISIOT aBTOMAaTU3UPOBAHHOM PEXUME MPOEKTUPOBATH
TUIIOBBIE JIETAJIU MAILIMH PAa3JINYHON KOHCTPYKIMH. Tak as co3aanus 3y04aThIX KOJIEC, KPBIIIEK,
(dbnaH1EeB, 3B€3/10YCK, IIIKUBOB U T. JI. UCMIOJIB3YIOT OnOInoTeku «Banbsl n Mexanndeckue nepegadn 2Dy» u
«Banpl 1 Mexannueckue nepenadu 3Dy». [Ipu 3ToM B aBTOMATU3UPOBAHHOM PEKUME MTPOUBBOISITCS BCE
HE00X0IMMbIe HHKEHEPHBIE PacueThl IPOEKTUPYEMOM JeTalli Ha MPOYHOCTh U AKECTKOCTb.

ba3zoBoit nnopmarment st TEXHOJIOTHIECKOUW TOJTOTOBKH SIBIIETCS paOOUNHUYEPTEK JETATH C
TEXHUYECKUMHU TPeOOBAaHUSMU HA U3TOTOBJICHUE U YCIOBUAMU €€ paboThl. Paboune yeprexu
ohopMIIIOTCS B cOOTBEeTCTBUE ¢ TpeboBanusimu ECK/I.

Pabouwnii ueprex peranu — rpadudecKuil JOKyMEHT, COJIEpKAIUNi N300pakeHUE AeTAIN U
Jpyrve AaHHble, HEOOXOAUMBIE ISl €€ U3TOTOBJICHUS U KOHTpouist. Paboune ueprexu nerane
BBITIOJIHSIOT B ONPEACICHHOM MaclITa0e C MOMOIIBIO0 YEPTEKHBIX UHCTPYMEHTOB UJTU Pa3HOOOPa3HBIX
TEXHUUYECKUX CPEJICTB, BKJIIOYAsl CPEICTBA aBTOMATU3UPOBAHHOTO MPOEKTHPOBaHUs Ha 6aze DBM.
UepTexu ABISIIOTCS CPEACTBOM BBIPAKEHUS 3aMbICJIOB KOHCTPYKTOPA U OCHOBHBIMU
MIPOU3BOJICTBEHHBIMU JOKYMEHTAMHU, 110 KOTOPBIM U3TOTaBIIMBAIOT AECTAIN MALIUH.

dopma npeacTaBieHns pe3yJbTaTa: rpadudeckuid (aiii, comepikammii 4epTex IeTaIH

Kpurepum oueHku:
OrneHKa «OTJIMYHOY BBICTABIISICTCS CTYACHTY, €CIIH:

1.IIpaBuIbHOCTH BBINOJHEHHUS YEPTEkKa B COOTBETCTBUU C 3aJJaHUEM 10 MPaBUIIaM IMOCTPOCHHUS
nporpammbl KOMITAC-TPADUK;
OreHKa «XOpOILI0» BHICTABISETCS CTYACHTY, €CIH:

1.IIpaBuIbHOCTH BBIMOJHEHUS YepTEkKa B COOTBETCTBUU C 33/IaHUEM TI0 MPaBUIIaM MTOCTPOCHUS
nporpamMmmbl KOMITAC-T'PA®UK ¢ He3HAYNTENbHBIMH NTOTPELIHOCTSIMU;
OueHKa «y/I0BJIETBOPUTEIBHOY BBICTABISETCS CTYICHTY, €CIIU:

1.JlomyieHsl OMMOKY IPY BBHIIOJHEHUHU YepTexa;

2. He TouHoe coOumoieHre mpaBui nocrpoeHus ueprexa B nporpamme KOMITAC-I'PADUK;
OneHka «HeyIOBIETBOPUTEIIBHOY» BBICTABIISETCS CTYACHTY, €CIIU:

1.Jlomymiensl rpyOble OMMOKH MPH BBITOTHEHUN YepTexXa.
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Tema 2.1 OcHoBHBbIE TexHoJOrNu 3-D meuaru

IIpakTnueckoe 3ansaTue Neld
Co3nanne moaesieit COOPOYHBIX eIMHMIL

Heus: BeimonuaTs 3D Mozenu k cOopounsiM yeptexam Kommac-rpadux.

BeinosinuB padoty, Bbl Oyaere yMeTh:
VY 1 CoznaBaTh uepTexu Aeraneil B komnbroTepHoil nmporpamme CAIIP;

MarepuajibHoe obecrnieuenue:
nepcoHanbHbIA KoMIibioTep, KOMITAC-3D, meTouyeckre yKa3aHus 10 BHITOJTHEHUIO

MIPaKTUYECKUX 3aHATUH, , 3D npunTepsl ¢ noacraBkoit; 3D ckanep

3ananmue:
1 Coznate 3 D Moaenu k cCOOpOUHBIM YepTexKam

IMopsinok BbINOJTHEHHSI PadOThI:

TeopeTnueckue cBeICHHUS.

JI71st TEXHOIOTHYECKOH TIOITOTOBKM ITPOU3BOJICTBA B BUPTYAIBHOE CpeJIie TIPEKIEC BCETO
HeoOxoauma 3D monens aetanu. 3D Moens AeTanu co3aeTCsl METOI0M PYYHOTO KOMITBIOTEPHOTO
rpadudeckoro auzaitna B CAD cucteme Kommac 3D BrIOpaB npu 3T0M HanboJiee parmoHaIbHYIO
MOCJIEI0BATEILHOCTD OTIEPALIMIA JIJIST MOICTUPOBAHMS TBEPAOTEIHHON MOIEIH.

[IpoexTupoBanue MOAEIN JETAIH HAYNHAIOT C CO3/IaHUs 0A30BOTO TeJa TyTeM BBHITIOJTHEHHS
orepanuy HaJl 3CKU30M (UM HECKOJIBKUMHU ICKU3aMH), I0J] KOTOPHIM MOHUMAIOT IJIOCKYIO (QUrypy, Ha
OCHOBE KOTOPO# 00Opa3yeTcs nmpocTpaHcTBEHHOE Temo. [lox oneparueit uMEIOT B BUAY
dhopmooOpa3yroree nepeMenIeHrne ICKU3a.

[Ipu nocTpoeHnu TBEPAOTEINHHON MOJEIIH B KOMITBIOTEPHOM Cpeie, MOJEIU CTPOSITCA HE
WJIeaTbHOM JIMHUEH, 8 MHOYKECTBOM OTPE3KOB. Takoi moaxox obserdaer padory siapa nporpaMmsl. Jlis
co3ganus netanu Ha 31 nmpuHTepe He00X0AUMO MUHUMHU3UPOBATH JJIMHY MPSIMBIX OTPE3KOB Ha
KPUBOJIMHEWHON TTOBEPXHOCTH, YTOOBI JIETANIb IMOJYYHIach Hanbosee TouHou. [IpruMepom 3Toro MoxeT
CILY’)KUTb HaCTpOHKa KauecTBa 0TOOpakeHUs B IPOTrpaMMe.

JInst noCTHKEHUS JTyUIIero KayeCTBa U3roTaBJIMBAEMON I€TaIH MPU TPOrpaMMUPOBaAHUN
yrpassitoleii nporpammsl 1uist 3J[ npuHTEpa HEOOX0IMMO BRIOPATh MAaKCUMAJIBHOE pa3pelieHne TOUeK
JETaIIH.

[Ipu mpoeKTUPOBAHUM 3JIEMEHTOB MEXaHUYECKUX MEepelad BXOJAIIUX B COCTAB Pa3IMYHbIX
MEXaHHU3MOB IIUPOKO UCTIOJB3YIOTCS NpuKIaanbie Oubnuorexku Komnac 3D, koTopsie CyIIeCTBEHHO
o0JeryaroT paboTy NPOSKTUPOBIINKA U MO3BOJISIIOT aBTOMAaTU3UPOBAHHOM PEXUME MPOESKTHPOBATH
TUIIOBBIE JIETANIU MAIlIMH PA3IMYHON KOHCTPYKIMH. Tak Ans co3aanus 3y04aThIX KOJIEC, KPBIIICK,
(aHieB, 3B€3/10UEK, IIKUBOB U T. JI. UCIIOJB3YIOT OnbnnoTeku «Banbl u Mexannyeckue nepeaayu 2D» u
«Bansl u Mexanndeckue nepeaauu 3D». [Ipu 3Tom B aBTOMaTU3MPOBAHHOM PEXKUME MPOU3BOIATCS BCE
HE0OX0IMMbIe HHKEHEPHBIE PacueThl MPOSKTUPYEMOM JIeTalld Ha IPOYHOCTh U KECTKOCTb.

bazoBoii nHhopManueit 1 TEXHOJIOTHUECKOH TIOJArOTOBKY SIBISIETCS pabOyniluepTex AeTau C
TEXHUYECKUMHU TPeOOBAHUSIMU HA U3TOTOBJICHHUE U YCIOBUSAMU ee paboThl. Pabouune yeprexu
odopmitsiroTcst B cootBeTcTBHE ¢ TpeboBanusmu ECK/I.

PaGouwnit yeptex neranu — rpaduvecKkuii TOKyMEHT, COJIepKallii n300pakeHue AeTalu U
Jpyrue JaHHbIe, HEOOXOAUMBIE JIJIsl €€ U3TOTOBICHUS U KOHTpoJist. Paboune ueprexu neranen
BBITIOJTHSIOT B ONPEACICHHOM MaclITade C MOMOIIBI0 YEPTEKHBIX MHCTPYMEHTOB MITH Pa3HOOOpa3HbIX
TEXHUUYECKUX CPEJICTB, BKIIIOUAs CPEICTBA aBTOMATH3MPOBAHHOTO MPOESKTUPOBaHuUs Ha 6aze DBM.
UepTexu ABISIIOTCS CPEACTBOM BBIPAKEHUS 3aMbICJIOB KOHCTPYKTOPAa U OCHOBHBIMU
MIPOU3BOICTBEHHBIMU JOKYMEHTAMHU, M0 KOTOPBIM W3TOTABIIMBAIOT AETAIN MAIIUH.
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®opma npeacTaBiaeHus pe3yJbTaTa: TpaguuecKuil Gpaiii, coaepKaiiii 4epTex AeTanu

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

1.IIpaBuIbHOCTD BBIIIOJHEHHS YEPTEkKaA B COOTBETCTBUU C 3aJaHUEM TI0 MPABUIIAM MTOCTPOCHUS
nporpammbl KOMITAC-TPA®UK;

OHGHKa «XOpOoUIO» BBICTABIIACTCA CTYACHTY, CCJIN:

1.IIpaBuIbHOCTD BBITIOJTHEHHS YEPTEkKA B COOTBETCTBUU C 33JJaHUEM I10 TIPABUIIAM TTOCTPOCHHUS
nporpamMmmbl KOMITAC-T'PA®UK ¢ He3HAYUTEIBHBIMH MTOTPEUTHOCTSIMU;

O1eHKa «y0BJIETBOPUTEIBHOY BBICTABIISICTCS CTYCHTY, €CIIHU:

1./lomy1ieHbl OIIMOKY NPHU BBINOJIHEHUN YEPTEXKA;

2. He TouHoe cobmtofenue rnpasui nocrpoenus ueprexa B nporpamme KOMITAC-I'PADUK;
OueHka «HEy10BJICTBOPUTEIHHOY BBICTABIISIETCS CTYICHTY, €CITH:

1. lomytieHs! rpyOble OMMOKH MPH BBITIOJTHEHUH YepTeka.
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Tema 2.1 OcHoBHBbIE TexHoJOorNu 3-D nmeuaru

IIpakTnueckoe 3ansaTue Neld
Pa3zpaborka urorosoro npoekra. «Ileuars 3D neranu ciaoxnoi Gpopmbi».

Lesb: npuoOpeTeHne MPaKTHYECKHX HABBIKOB MOJICIHMPOBAHUS MpPOIECCAa W3TOTOBIICHHS JIETAIH
Ha 3D npunHTepe. n3yunTh UHTEpdEC MPOrpaMmBl s IIOATOTOBKH JIETATN K MIE€YATH.

BeinosinuB padoty, Bbl Oyaere yMeTh:
VY 1 Co3znaBaTh uepTexu Aeraneil B komnbioTepHoil mporpamme CAIIP;

MarepuajbHoe obecrnieuenue:
nepcoHanbHbINA KoMIibioTep, KOMITAC-3D, meTouyeckre yKa3aHus 10 BHITOJTHEHUIO

MpaKTUYECKUX 3aHsATuM, 3D npunTepsl ¢ nojacTaBkoii; 3D ckaHep

3ananmue:

1. [ToaroroBka BUPTyaJIbHOM MOJIENH K IIEYATH.

2. Co3anue ynpaBJsiOIIeH MPOrpaMMBbI [Tl MOJICIUPOBAHUS TEXHOJIOTHMYECKOTOIPOIIecca.
3. ['eHepupoBaHue yrpapisiiolIei mporpammbel B G-kojax, Ui U3rOTOBJICHHS JCTAIH.

4, W3yunth mopsmoK MOArOTOBKM MOJENU K mevatd B mporpamme CreationWorkshop.

Ilopsinok BbINOJIHEHHS PA0OTHI:

TeopeTnueckue CBeICHUS.

Creation Workshop — sto uaCcTpyMeHTapuii 1y yupaBiacHus Jr00biM 3d- IpHHTEPOM,
noruMarommm GCode.

*  Cnaticunr mozeneit Ha kaapbl aiss DLP-ipuaTepOoB moanep:kuBaeTcs U3 KOpOOKH

*  Bsoj u3arpyska GCode st HCroJTHEHUS

*  Kontpoas FDM-nipunTepoB — ciaiicunr uepes Slic3r

*  Vnpasnenue YITY — ¢ nucnonp30BaHMeM BHEUIHETO MOCTIPOIIECCOPA

* Tlomnepkka rampBannueckux SLA-npunTepo Ha LaserShark

* T'eneparop moanepxex

*  3arpys3ka/CoxpaHeHUE CIIeH, MOICPIKEK U Pe3yIbTaTOB CIaliCHHTa

Xon paboThI:
3amycTuTe Ha BalleM KoMIbioTepe mporpammy Creation Workshop .

Pabouee oxno mporpammsl «Creation Workshopy» Beibepute mynkt mento Machine
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Bei6op mynkra mento Machine

CoznaiiTe yHuKallbHOE M3 Balero npuHTepa.Manage
Machines ) Create New.

B menro Machine BeiOepute Bati mpuHTEp.

Bribepute mynkT Properties. Otkpoercst okHo HacTpoiiku Machine Configuration
Matvre Configuration ‘-

St Piafrer Aa )

X W Yy n

Fopdotor Rescton (o)
Waah 1800 Meght 12400

Seact Pord Ovgiey Doves Drew

DISFLAY?
T —

Fratrean

X A Fwad Pate groncvn) Y %ot Feect Fite peomivan)
2 m

| T At Food Rate rmvven)

K |
|

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 (uau apyrue 3HaucHus,

COOTBETCTBYIOIIHE YKa3aHHBIM B HACTPOMKE MPOEKTOPA B OTIEPAIIMIOHHON CUCTEME).
B nose Select Print Display Device seiopats: W\DISPLAY2.B nose

Driver Beiopats: eGENERIC.

Haxwmute OK.
Bei6epure mynkt Connection

r — -
Connaction Setup e
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Oxno HacTpoiiku Connection Setup

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

B nosnie # Data Bits mocraBeTe 8. BriGepute
IyHKT MeHto DLP

—_— e — —-—
/ (8]

Br16op nmynkra mento DLP

Bri6epute mynkr Show Calibration. Ha mpo3paunoe 1HO KiOBETHI Oy/I€T CIIpOECIIMpOBaHa
KanmuOpoBouHas ceTka. Hactpoiite okyc 00beKTHBa TPOEKTOPA TaK, YTOOBI TUHUN KATHOPOBOYHOU
CETKH OBLIM KaK MOYKHO 00JIee TOHKMMHU U YETKUMHU.

HACTPOMKA TOYHOM T'EOMETPHU ITEYATHU

JIsi HaCTPOWKH TOYHOW TE€OMETPUHU TeUaTH TPeOYeTCs MPOW3BECTH ClEAYIOIIueAeHCTBUS (pUcT):
1. O4ucTHTe KIOBETY OT TIOJIMMEPA.

2 BKIII0YHTE IPOEKTOP.

3. 3amycrute nporpammy Creation Workshop.

4 Bri6epure nyHkT MeHio DLP.

Br16op nynkra mento DLP

Bribepure mynkt Show Calibration. Ha npo3pauHoe AHO KroBEeTHI OyJeT CpoepoBaHa
kanuOpoBouHas cetka. Hactpoiite okyc 00beKkTHBA IPOEKTOPA TaK, YTOOBI IMHUM KaTHOPOBOYHOM
CETKM OBUIM KaK MOKHO 00Jiee TOHKMMHU M YETKHMHU.

Ha nHO KIOBETHI HOMECTHUTE JINCTOK TOHKOM Oymaru.

Ha nucTke 0TMEThTE XOPOIIO OTTOYEHHBIM KapaHallloM KpaiiHue TOUKH 0ToOpaskaeMon
KaJTMOpPOBOYHOM CETKH
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KamubpoBouHas ceTka.
N3mepbTe paccTOSHUS MEXKy OTMETKAMHU.

Boibepute nynkr Properties. Otkpoercst okHo Hactpoiiku Machine Configuration(puc.9).

Matvrve Corfigrattiien —ree

Sl Patfres Jwa v

X W Yy n

Fapacto Resstton i)
Waah 1800 Meght 1200
Seact Pt Ougiay Dwves Drew
ML DRIVER

DISFLAYY MULL DAY
UL O T S

o _J0LPANTER

Fatran

X A fwact Flate grancvn| Y oo Feect Fade o)
R m

| I At Food Rate rviwn)

lOK Lace

Oxkwno Hactpoiiku Machine Configuration
B nose Build Platform Area Bruiinte n3sMepeHHbIe 3HAYEHUS B MAJUTUMETpax. BeIOepuTe MyHKT

Load Model.
3arpy3uTe BEIOpaHHBIN (haii

3arpy:xenHas B nporpammy 3D mozens. Haxxmure kHonky Slice Ha nanenu

MIPOrPaMMBbI
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BbI130B OKHA HaCTpOEK CUCTEMBI. byneT BpI3BaHO OKHO HacTporku Slice

Slice! ( Slice Profile : 1, Machine : 2) w
Options
; x
" Slice
’.A
‘.‘."—‘ —— - e = —

. Onumu mporpaMMbl

Haxxmure kaonky Options. Bynet BeizBano okHo Hactpoiiku Slicing and BuildingProfile Options
Shoing and Bulding Pratile Options e

Shos Thickness fom) Geosrmted rmages Posl Offpsts
0 1000¢ KOt
Booeun Time Per Layer )

800 YOfee o

‘ Ections Layes Expanse Tine o)
000 Fimey 1 L wrd Seguence

Use Man-Lit Glode natead of LI and Sequence

LA and Sequance Terw pul |
. |
7. Erable Jro-Hasng Z 18 Otarcs fr) B Drmssisn
¢ Gererte Glode 28 Botie L -
Epor imege Soes 212 Speed pomv's) 2 LA Retract Speed fras)
ot SVG Sice 50 120
Side / TR Value

OxHo Hactpoiiku 3D neuatu

B nose Slice Thickness (TosmuHa ¢i1051) BBICTaBbTE JKEIAEMYIO TOJIIUHY CII0S(PEKOMEHIyeM
ucnosb3oBath BenuuuHbl 0.1 MM, 0.05 MM, 0.025 mm). B mone Exposure
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Time Per Layer (Bpemsi 3KCHO3HMIIMK CJI0S1) BBICTABbTE 3HAYCHUE B MUIUIMCEKYHJIIAX CO
OTBETCTBEHHO TabmuIe 2.

B nosne #Layers BpicTaBbTE KOJIMUYECTBO CJIOEB, KOTOPbIE OyAyT AKCIIOHUPOBATHCAAOIbILE
OCTaJIbHBIX.

[TocraBbTe ranouky Hanpotus myHkTa Enable Anti-Aliasing.IToctaBbre
rajo4ky HanpotuB myHkta Generate GCode.

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

B none Lift and Sequence Time BrictaBbTe 3Hadenne 3000 mc.B mose Z Lift
Distance BeicTaBbTE 3HaueHHE 2,5 MM.

B mento Build Direction Beioepure Bottom_Up. B mosne Z
Lift Speed BeicTaBbTe 3HAUeHHE 50 M/C.

B nosne Z Lift Retract Speed BrictaBbTe 3HaueHue 100 m/c.Ilepeitnute Ha
3aknaaky Start GCode (puc.14).

- “mmac

. OKHO HACTPOWKH ympaBJisitonied nporpammel. COTpUTE BCE, KPOME YKa3aHHBIX HA PUCYHKE

cTpok. HaxxmuTe kHOTIKY Save.
B sakmaakax Pre-Slice GCode, Pre-Lift GCode, Main-Lift GCode, Post-LiftGCode corpure Bce
CTPOKH. COXpaHﬂﬁTe A3MEHEHUS Ha)KaTHEM KHOIIKK Save.

Iepeiiaure Ha 3aknaaky End GCode. (puc.15)

s b i\l oy Putn Oty X -——
SR R S Y O

-

OKHO HaCTpOMKHM OKOHYAHMSI yIIpaBJIsAtoniel nporpaMmsl. COTpUTE BCE, KPOME YKa3aHHbBIX Ha

pUCyHKe CTpok. HaxxmuTe KHOMKY Save.
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[epeiiaure B 3akmaaky Options.
3akpoiite okHo Hactpoiiku Slicing and Building Profile Options naxxaruem xkHorku OK

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

QOptions

. 3aBepienue HacTpoiiku cuctembl. Haxxmure kaomnky Slice.

JoxauTech 3aBeplICHHS MpoLiecca CO3JaHUs CEUCHU .
Bpemst moctpoenust Mozienu MoxHO oneHuTh o 3armmcu Slicing CompletedEstimated Build
Time: Y4:MM:CC (puc. 17).

MOI[CJ'II/IpOBaHI/Ie Imponecca rneyatu Moaciin

TeopeTnueckue cBeCHUS.

Cnaiicep - KOMIbIOTEpHAs IPOTpaMMa, MOCIOHHO MpeoOpas3yrolas BUPTYAIbHYIO TPEXMEPHYIO
MoJeNb B MalIMHHBIHN ko1 (G-code), MO3BOSIONIMNA aJ/IMTUBHOMY aBTOMAaTU3UPOBAHHOMY YCTPOUCTBY
W3rOTOBUTH JETajb U3 CIEHUATN3NPOBAHHOTO MaTepHaa.

B 3aBucumMocCTH OT UCHONIB3YeMOM TEXHOJIOTHH MTOCIIOHHOTO MM MOBEPXHOCTHOTO
(dbopMUpOBaHHUS IeTANI PE3YIBTATOM PadOTHI clialicepa MOTYT ObITh (haiiibl, collepKaIiue B cede
JaHHbBIE O crtocobax GopMUPOBaAHUSI CIIOEB - BEKTOPHBIE JINHUU, PACTPOBBIC IUIAIIKY, ITyTH
MepeMeIeHus, HOpMaJld K IOBEPXHOCTHU U JIPYTHE OMPEIEIISIONINE WIH YIPABISAIONINE JaHHBIE.

Teopus 3aMoreHni (MapkeTa) B yNpomEHHOM BHUJIE TIACUT — JH0OYIO IOBEPXHOCTh MOYKHO
3aMOCTHUTH (OTIHCaTh) OECKOHEYHBIM HAOOPOM MHOTOYTOJIBHUKOB 0€3 B3aUMHBIX HAJIOKEHUH U
npocBeToB. [lepedpasupys 370 yIBep)kIeHHE MOKHO CKa3aTh, YTO JHOOYIO MOJETh MOYKHO
HareyaTaTh, [I0pe3aB €€ Ha CJIOH.

Craiicepsl 1ensTCs HA JBa OCHOBHBIX BU/IA: YHUBEPCAIbHBIE U CIIEUATN3UPOBAHHBIC
(xopriopatuBHbIe). Kak nmpaBuio, cienuanu3upoBaHHbIE «3aTOYEHBD MO OJHY TEXHOJIOTHUIO,
TOPrOBYIO MapKy WJIH MOJIEIbHYIO THHEHKY IPUHTEPOB. YHUBEPCATbHBIE UMEIOT OOJIBIIYIO
BApUATUBHOCTb B HACTPOMKAX U PACCUMTAHbI HA MIUPOKUN CIIEKTP COBMECTUMBIX YCTPOUCTB.

IToctonbky 3D nevars, 3T0 MpoIece, COCTOSAIMNA U3 OOJIBIIOr0 KOJUYECTBA HEOOXOAUMBIX JUIS
BBITIOJTHEHUS YCIOBUM, TO U HACTPOEK MX MapaMeTpoOB J0BOJIbHO MHOTO. MIBCe oHI
pa3HOHampaBlieHHbIE, He TUHEHHbIE. [[0ATOMY YI00HO U MOHITHO UX CTPYKTYPUPOBATH 3TO OOJBIIIAS
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3ajaya, OBJIaJeTh KOTOPOH BeCbMa HE MPOCTO. Pa3paboTUnKU MBITalOTCS BBICTPOUTH HHTYUTUBHO
MOHATHBIE B3aUMOCBS3H MEX/Iy OCHOBHBIMHU OJIOKaMH HACTPOEK: MPUHTEP, MOJIENb, MaTEepHall,
npoduiIb nevaTH, SKCTpyaep(bl), TOMOJTHUTEIBHBIC O, CKPUIITHI U MaKpOChl. OHH TO
MPUBSI3BIBAIOT OTIIPABHYIO TOUKY K MaTepually, TO K HACTPOMKaM MPHUHTEPA, TO K Mporeccy 00paboTKu
mozenu (mpoduto nedarn) (Simplify, CURA), To k HacTpoiikam 3kctpyaepa. Kaxapiii co3garens
ciialicepa MpUMEHsET CBOIO (ritocouro B 3TOM BOIIpOCE.

Tem He MeHee, CTPYKTYPHO Bce clialicepbl, IOMUMO IJIaBHOTO BBIYMCIUTENBHOTO Spa
IIPOrpaMMbl, OTBEYAOILIETO 3a MAaTEMAaTUUECKHUE PacUEThl TEOMETPUUECKUX (POPM U KOHBEPTALIUIO UX B
SI3BIK MAIIMHHOTO yIpaBJeHus g-code, UMEIOT CTaHAapTHBIE 0JI0KK HacTpoeK. OOOOIMIEHHO UX HIECTh.

1.  Hacrpoiiku nporpammsl - crnaiicepa. OHU OIPEAEIAIOTCS TBOPIECKMM MOTEHIIUAIOM
pa3paboT4uunKa.

Ha xauecTBO meuaT HACTPOWKH MTPOTPAMMBI MPAKTHYECKH HE BIMsAOT. OTHAKO HHOTIA
MTO3BOJISIFOT MOJIB30BATENIO HE «3a0IyUTCS B TPEX COCHAX» U MPABUIIBHO BHICTABUTH €IMHUIIBI
U3MEpEeHus, CKOPOCTH COETMHEHUS MOPTOB, BU3YAJIU3AlMIO PE3yJIbTaTOB cilaiicuHra, 0ToOpakeHue
MOJEIH U JIpYTHe MOJIE3HbIE OMIINH.

2.  Hacrpoiiku npunTEpa.

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

CoBMecTUMOCTb TPOrpaMMHOT0 obecrieueHusi. KommdyecTBo JOCTYIMHBIX HACTPOEK BapbUPYETCs
B 3aBUCHUMOCTH OT IPO(ECCUOHATBHON «IIPOJIBUHYTOCTH» Ka)KJI0OTO KOHKPETHOTO craiicepa.

YopouiéHable Win «MOJeNbHbIe» (IITaTHbIE) MPOTrPaMMBbI TIO3BOJIAT BaM BBIOPATh TOJIBKO
MOJeNb IpUHTEpa. YHUBepcaibHble «Pro» Bepcun noTpeOyroT yka3arh kakoil 361k G-code moHMMaer
MPOLIMBKA IJ1aThl yIpaBieHus. MlHoraa nake mo3BoJisiT HACTPOUTH 3HAUEHUS CKOPOCTEH
nepeMeIieHus1, yckopenuii, peiBKoB (jerk), perpakroB (otkaroBauTH) (Hanmpumep, CURA v4.6) uto
MO3BOJIUT TaKOMY cliaiicepy 060jiee KOPPEKTHO PacCUUTHIBATh BPEMS Ha BBINOJHEHHE NIEYaTH.

Mexanunka. «Pacckaxxure» cnancepy, 4eM eMy NpUaETCs yrpaBisaTh. Kakas y Bamiero npuarepa
MEXaHUYeCKasl CUCTeMa MepeMeIleHUs — AebTa, IeKapToBas, pyka po0oTa, Kakue rabapuTsl 30HbI
MevyaTu, Kakhue OTCTYIbI OT KpaéB JOMYCTHUMBI,

Dkcerpynepsl. CKoIbKo Y Hero 3kcTpyaepoB. Kakoro nuamerpa ycranosiieHo coruio. Kakas
MaKcHUMaJbHas TeMIiepaTypa MnojjiepkuBaercs KoHCTpykiueil hotend (ropsuero HakOHEYHUKA).
KakoBo paccrosiHue Mex 1y CoIiaMu B ABYXSKCTPYIE€PHOM HCIIOJIHEHUH.

3. Hacrpoiiku marepuana. Hactpoiiku npoduiieli punamenTa: tuaMeTp HUTH, TeMIIEpaTypa
IUIaBJICHUS, UIOTHOCTb, IPOU3BOIUTENb, LIEHA U JIP.

4.  Hacrpoliku Mogenu. MHCTpyMEHTBI YIIpaBIe€HHs MaCIITaOUPOBAHUEM H
MO3UIIMOHUPOBAHUEM MOJENHU B paboueil 3oHe. MTHCTpyMEHTHI 7151 «pEMOHTa» U MOAU(UKAIINK
3arpy>KeHHOU MOJETH.

5.  Hacrpoliku cnaiicunra (Hapesku). UHCTpYMEHTBI M TapaMeTpbl (JOPMUPOBAHMS JETAIN U3
Mozenu. BcnomorarenbHble HHCTPYMEHTHI U YIIPaBIEHUE 0ObEKTaMH — MOAJIEP>KKH, CTEHBI, OalllHHy,
IUIOTHI ¥ CEPBUCHBIE OTIEpAIUH.

6. JlomonHWTENbHBIE CEPBUCHI: TOCIIENOBATENBLHOCTH KOMAH I — CKPHIITBI, MaKPOCHI

2.Hanucanue ynpassstonieit nporpammsl a1 3D npuHTEpa 0CyIIeCTBUM C TOMOIIBIO TPOTpPaMMBbI
CreationWorkshop.

Otanbl NOATOTOBKU OyIYyT BBITJISJIETh CIEAYIOMIUM 00pa3oM:

1. JloGaBiieHre reoMeTpUH JeTanu B pabouyto 0071acTh MPOrpaMMbI-IIpUHTEpa

- J F ©




3D mopenpb B OKHE POTrpaMMBbl

2. Hacrtpoiika nmapamerposB neuaru

OKHO HAacTPOWKH MapaMeTpoB MeyaTH

3. I'enepupoBanme nporpaMMbl U IOCJIOMHAS TPOBEPKA OINEpaLIHid TeYaTh

’ (*)

MOI[CHHpOBaHI/Ie TCXHOJIOTHUYCCKOTI'O ITpoIecca

/700

ITocnoiinas npoBepka kayectBa nevaTtu. IlpocmoTtpers G-K01 MOXKHO B

saxnagake GCode.
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Ynpasisromast mporpamma B G-koax

Y1o0Obl TPOCMOTPETh M300pakeHUs CIIOCB mepeiaute Ha 3akianky Slice Viewer(puc.23).

Ilocmoitnas BHU3YyaJIn3aluAa U3roTOBJIICHUA ACTaIn

HepeKn}oquI/Ie MECXKAY CIIOSAMH ITPOU3BOAUTCA IMOCPEACTBOM IIOJIOCHI IIPOKPYTKUCIIEBA OT
T'JIaBHOT'O OKHaA.

dopmMma npeacTaBieHns pe3yJbTaTa: rpadudeckuid (aiii, comepiKammii 4epTex IeTaIH

Kpurepum oueHku:
OreHKa «OTJIIMYHOY BBICTABIISCTCS CTYACHTY, €CIIH:

1.IIpaBuIbHOCTH BBIMOJHEHUS YePTEkKa B COOTBETCTBUU C 33/IaHUEM TI0 MPaBHJIaM MMOCTPOCHUS
nporpammel KOMITAC-TPADUK;

OI_IeHKa «XOpOoUIO» BBICTABIIACTCA CTYACHTY, CCIIU:

1.IIpaBUIIBHOCTD BBITIOJIHEHHS YEPTEkKA B COOTBETCTBUH C 33JaHUEM IO MPABUIIAM MTOCTPOEHUS
nporpamMmMbl KOMITAC-T'PA®UK ¢ He3HaYNTENBHBIMH MTOTPELIIHOCTSIMU;

OneHka «yI0BIETBOPUTEIBHO» BBICTABIISIETCS CTYIEHTY, ECIIN:

1.Jlony1ieHsl OMMUOKH NMPH BBITOJTHEHUH YEPTEXa;

2. He TouHoe coOmoieHre mpaBui nocrpoeHus ueprexa B nporpamme KOMITAC-I'PADUK;
OneHka «HeyI0BIETBOPUTEIBHO» BBICTABIISIETCS CTYICHTY, €CIIU:

1.JlomymieHsl rpyOble OMMOKK MPH BHITIOJIHEHUH YepTerka.
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