IHosicHUTEABHAA 3aNIMCKA

JononHutenbHas o0meo0pa3oBaTenbHas 00Iepa3BUBAIOIIAs IPOTPaMMa UMEET TEXHUYECKYIO
HanpasiieHHOCTh. [Iporpamma pa3paboraHa B COOTBETCTBUM CO CIAEAYIOLIMMU HOPMATUBHBIMU
JOKYMEHTaMHU:

- ®enepanbHblii 3ak0H Poccuiickoit eneparuu ot 29 pexadbps 2012 1. Ne 273-@3 «O6 oOpa3oBanuu B
Poccuiickoit denepanuny;

- Pacniopspxenue npasurenbctBa Poccuiickoit @eneparuu ot 28 urosst 2017 r. Ne 1632-p «O06 yrBepkaeHUN
nporpammsl «lludposas skonomuka Poccuiickoit denepanuny;

- Konnenuus pazButus 1ononHuTensHOr0 o0pasoBanus netei, Pacnopsokenue [IpaBurenscTBa Poccuiickoit
dbenepanuu ot 4 centsiopsa 2014 r. Ne 1726-p;

- [lopsiiok opraHu3anuu U OCyIIeCTBIEHUS 00pa30BaTEIbHON JEATEILHOCTH 10 I0IOJHUTEIbHBIM
o0pa3oBaTeNbHbIM IporpaMMmam (yTBEpKIeH pukazoM MuHucrepcrsa npocseiieHus: PO ot 9 Hos10ps
2018 r. Ne 196);

- MeTtonnyeckue pekoMeHAaluy 110 MPOEKTUPOBAHUIO JONOJHUTEIBHBIX 00LIEpa3BUBAIOLINX IPOrpaMM
(BKiIrOYaAst pa3HOYpOBHEBbIE IIporpammel) [TucekMo Munucrepersa oOpazoBanus 1 Hayku Poccun ot 18
HOs10ps1 2015 roma Ne 09-3242;

- Canllun 2.4.4.3172-14 «CanuTapHO-31THIEMUOJIOTHYECKUE TPEOOBAHUS K YCTPOMCTBY, CONIEPIKAHHIO U
OpraHM3aluy pexruma padoTsl 00pa30BaTENbHBIX OPraHU3aIMI TOMOIHUTEILHOTO 00pa30BaHus AE€TEN»;

- JoKaidbHbIMH akTamu OVY.
AKTyanbHOCTb IPOrPaMMBI.

COBpeMeHHOC O6H.[CCTBO Bce OOJIbIIIE 3aBUCHT OT TEXHOJOTHI U UMEHHO I10 9TOMY BCC Ooiee
MMPUCTAJIBHOC BHUMAHUC YACIIACTCSA TaKol 00JIaCTH MHTEJICKTa YCJIOBCKA, KaAK NHKCHCPHOC MBIIIIJICHUC.

WHxeHepHOe MBIIIIJIEHHE — 3TO CII0KHOE 00pa3oBaHue, 00beANHSIONIEE B ce0s pa3Hble TUIIBI MBIIIIJICHUS:
JIOTHYECKOE, MpOCTpaHCTBEHHOE. [ [pakTHueckoe, HaydHOE. DCTETUYECKOE, KOMMYHUKAaTUBHOE, TBOPYECKOE.

AKTYyambHOCTB BEIOPAHHOT'O HaINpaBlIeHU JJIsl paOOTHI 3aKIFOYAETCS B TOM, UTO B COBPEMEHHBIX YCIOBHUAX
Pa3BUTHS TEXHOJOTHHA TpEXMEpHast rpaduKa aKTUBHO MTPUMEHSETCS JIJISl CO37aHuUs U300paKEHH Ha
TUTOCKOCTH 9KpaHa WK JIUCcTa OyMard B HayKU U MPOMBIIINIEHHOCTH, HAIIPUMEP B CUCTEMAaX aBTOMATH3aIUU
npoekTHbIX pabot (CATIIP).

IIpornecc coznanus mo60# TpEXMepHOM Moienu o0bekTa Ha3biBaeTcs «3D-monenupoBanue».B
COBPEMEHHOM MHUpe HabupaeT 000pOTh! MOy IApHOCTh 3D-TeXHOMOTHit, KOTOpbIE Bce O0JIbIIEe BHEAPSIOTCS
B pa3NUyHbIe cephl AesITeIbHOCTH YelloBeKa. 3HauuTeIbHOe BHUMaHKe ynensercs 3D-monaenupoBanmio.
OTO0 MporpeccuBHasl 0TPACiIb MyJIbTUMEINA, TIO3BOJIAIONIAS OCYILECTBIIATH MPOLIECC CO3AAHMS TPEXMEPHBIX
MoJienieit 00beKTa MpHU MOMOIIH CHEIHATIBHBIX KOMITBIOTEPHBIX porpaMM. [Iporpamma « KOMITAC -
rpaduueckuii makeT, NpeAHa3HAYEeHHBIH [T TI000T0 CrieluanicTa, paboTaroero ¢ MpoeKTHO! rpadukoi u
nokyMmeHTanueil. /lanHas Bepcus mporpaMMbl OpHEHTHpPOBaHa Ha padoTy, Kak ¢ IByMEPHBIMH, TaK U
TPEXMEPHBIMU OOBEKTAMH.

Orta rpadudeckas mporpaMma IOMOTaeT Pa3BUBaTh Y MIKOJILHUKOB 00pa3HOE MBIIIICHHE, TBOPUECKUE
CIOCOOHOCTH, JIOTHKY, (paHTa3nto. Ha 3aHATHSIX MIKOIBHUKH ydaTcs N300pakaTh CPEICTBAMHU
KOMITHIOTEPHOM IpauKH MPOCTEHIIHE TeOMETPHIECKIE 00pa3bl. Y3HAIOT, KaK MPaBUILHO 0POPMUTH



YepTeK, MPOCTaBUTh pa3Mephl U paboTaTh ¢ TpEXMepHOii rpadukoil. [IpuoOperatoT 3HaHUS U YMEHHS
paboThI Ha COBpeMEHHBIX npodeccuonanbHbIx [1K 1 mporpaMMHBIX cpeacTBax, BKIIOYas rpaduyecKuii
penaktop KOMITAC-3D. C noMo1iso TpeXMEpHOTo rpauuecKoro 4epTekan pucyHKa pa3padaTbiBaeTCs
BU3YaJIbHBIN 00BbEMHBIN 00pa3 kKeJaeMoro 00beKTa: CO3JaeTcsl KaK TOUHAsl KOS KOHKPETHOTO IIPEeMETa,
TaK ¥ pa3pabdaTbIBaeTCs HOBBIM, ellle He CyLeCTBYIOMMNA 00beKT. 3D-MoenupoBanue NpuMeHseTcs Kak B
TEXHUYECKOH cperie, Ui CO3/1aHus IPOMBIIUICHHBIX 00BEKTOB, TaK M JUIS CO3/IaHUS CTETUYECKHUX H
XYyA0KeCTBEHHO-Tpaguueckux 00pa3oB U 00beKTOB. M3roToBneHne 00beKTOB MOXKET OCYIECTBIISATHCS C
nomotnbio 3D-npuntepa.

VYHukanbHOCTh 3D-MOAEIMpPOBaHNS 3aKJII0UAETCS B UHTETPALIMK PUCOBaHUS, YepueHus, HOBbIX 3D-
TEXHOJIOrHil. YTO CTaHOBUTCS MOLIHBIM HHCTPYMEHTOM CHUHTE3a HOBBIX 3HAaHUM, Pa3BUTHS
MEeTaIpeIMETHBIX 00pa30BaTeIbHBIX pe3ynbTaToB. OOyuaromecs OBIaeBaOT LEIbIM PSIIOM
KOMIUIEKCHBIX 3HAaHUI U yMEHUH, HEOOXOAUMBIX JIJIsl peau3alliy MPOSKTHON JeATEIbHOCTH.
DopMUPYIOTCS IPOCTPAHCTBEHHOE, aHATUTUYECKOE M CHHTETUYECKOE MBIIIIJIEHHE, TOTOBHOCTD U
CIOCOOHOCTh K TBOPYECKOMY ITOMCKY M BOIUIOIIEHUIO CBOMX UJEH Ha IPAaKTUKE. 3HAHUs BOOJIACTH
MOJICJIMPOBAHMI HALICJIMBACT JIeTell Ha OCO3HAHHBIN BBIOOD MpOodeccui, CBI3aHHOM C TEXHUKOM,
n300pa3sUTEIbHBIM UCKYCCTBOM, JM3aIIHOM: HHKEHEP-KOHCTPYKTOP, HH)XXEHEP-TEXHOJIOT, TPOEKTUPOBILUK,
XYA0XKHHUK, JU3aiHep.

HoBu3HO# B JaHHOM HaIlpaBieHUH SBIIICTCS MpUMEHEeHHE B 3 D-Mo1e1MpoBaHiy TEXHOJIOTHU PUCOBAHMS
3D-pyukoii. B nannom nporiecce Asisi co3aaHusi 00bEMHBIX W300paXKeHHM UCIIONIb3YETCsl HarpeThIil
OmopazyioraeMblii MIACTUK. 3aCTHIBIINE JIMHUU W3 IJIACTUKA MOKHO PACIOarath B pa3IMUHbIX INIOCKOCTSX,
YTO MO3BOJIIET PUCOBATH B IMIPOCTPAHCTBE U CO3/1aBaTh OOBEMHBIE MOJIEIIH.

Kpaiine BaxxHo. Uto 3anatus 3D-mMoaenrpoBaHrueM MO3BOJISIOT Pa3BUBATh HE TOJBKO TBOPUYECKHMA
MOTEHIM A IIKOJBHUKOB, HO M X COLMAJIbHO=IIO3UTUBHOE MBIIUICHHE. TBOPUYECKUE IPOEKTHI IO CO3AAHUIO
APT-00beKTOB: TOJAPKH, CYBEHUPBI, U31ETHS 115 pa3IUYHbIX COIIMAIbHO-3HAYMMbIX MEPOTIPUATHIA.

HporpaMMa paspa60TaHa I YIpCXKACHUS JOMMOJIHUTEIIbHOTO 06paBOBaHI/I$I, 4TO aKTYyaJIbHO, TaK KaK B
JOITIOJITHUTCIIbHOM O6pa30BaHI/II/I o6pa303aTeana$1 JACATCIIbHOCTD JOJI?KHA OBITH HaIipaBJICHA «Ha
conuaJM3anurio 1 agarTalinuio 06yqalom1/1xcs1 K )KM3HH B 06HI€CTBG>>.

Hogas Konnemnust pa3BUTHS JONOJTHUTEILHOTO 00pa30BaHuUs HAIICIMBACT YUPEKICHHS
JIOTIOJTHUTEIILHOTO 00pa30BaHUs Ha «IIPEBPAIlCHUE )KU3HESHHOTO TIPOCTPAHCTBA B MOTHBHPYIOIIEE
IPOCTPAHCTBOY.



IINTAHUPYEMBIE PE3YJIBTATbBI

eas nporpamMmmsbl

DopMHUpPOBaHUE U PA3BUTHE Y O0YYAIONINXCS MPAKTUIECKUX KOMIETEHINH B 001acTH
3Drexnonoruii.IloBeIeHre TO3HABATEILHOW MOTUBAIMH U PAa3BUTHE 3JIEMEHTOB MH)KCHEPHOTO MBIIUICHUS
o0yyaromuxcs B Impolecce NpuoOpeTeHns 3HaHUH, yMeHuil 1 HaBBIKOB 3 D-MonenupoBanust u pa3paboTKu
COLIMAJIbHO-3HAYMMBIX TBOPUYECKUX ITPOEKTOB.

3agauu nporpamMmsbl
- HAYYUTh 00YYarOIIUXCsl CO3/1aBaTh MOJEIH B ITporpammax 1o 3D moaenupoBaHmio;
- HAy4UTh 00y4Jaronuxcsi padborath Ha coBpeMeHHOM 3D obopynoBanuu (IpUHTEP, CKaHEP, 3 PYUKH);

- BBITIIOJIHATE H paBpa6aTbIBaTb ABTOPCKHEC TBOPUYCCKUC IIPOCKTHI C IPUMCHCHUCM 3D MOICIUPOBAHUA H
3allUIIaTh UX Ha HAYYHO-TIPAKTUUCCKHUX KOH(bepeHI_H/IHX;

- npodopreHTAINS 00YJAIOIINXCS;
- TOJITOTOBUTH O0YYAIOIIUXCS K BBICTYIUICHUSIM Ha COpeBHOBaHUsX 10 3 D MonenupoBanuto.
OcHoBHbIE 0CO0€HHOCTH POrPaMMBbl

[IporpaMma nmpenycMaTpuBaeT MOAroToBKYy oOy4daromuxcs B oonactu 3D-monenupoBanus u 3D-nevaru.
OO6yuenne 3D-MoaenMpOBaHUIO OMUPAETCA HA YKE UMEIOIIUNCSA Y 00YJarOIIUXCS OIBIT IIOCTOSTHHOTO
IPUMEHEHUS NH(OPMALMOHHO-KOMIIBIOTEPHBIX TEXHOIOTH.

B conepxanun nporpaMMel 0co60€ MECTO OTBOAUTCS MPAKTHUECKUM 3aHITHSAM, HalIPABJICHHBIM Ha
ocBoeHne 3D TexHomoruu u 06paboTKyY OT/IENBHBIX TEXHOJIOIMYECKHX MPUEMOB U MPAKTUKYMOB,
NPaKTUYECKUX pabOT HANPABJICHHBIX HA MOJYYCHUE PE3yNIbTaTa, OCMBICICHHOTO H HHTEPECHOTO IS
oOyuatomierocst. Pe3yiapTaToM peann3anuy BceX 3a/1a4 SBISIOTCS TBOPUECKHE NPOEKTH — co3iaHHbie APT
00BEKTHI, CyBEHHUPHI.

[Iporpamma siBiisieTcs aBTOPCKOM, pa3paboTaHa U COCTABJIEHA B COOTBETCTBHH C TPEOOBAHUSAMHU K
JIOTIOJTHUTEILHBIM 0011Ie00pa30BaTeIbHBIM O0IIEPa3BUBAIOIIUM ITPOTPaAMMaM.

B mporpaMmMe 10cTaTOUHO MOJHO U3JI0KEH TEOpEeTUYeCKUil yueOHbIM MaTepual, Mpy 3TOM KO BCEM TeMaM
YETKO ONPEEIICHbI MPAKTUYECKUE 3aHATHUS, KOTOPBIM OTBOJAUTCS 3HAYUTENbHAS POJb, YUUTHIBAs
cnenuduky nporpammsl. [Iporpamma coctaBieHa Tak, YT00bl KaXAbli 00 ydaroluiicss UMeNl BO3MOKHOCTh
CaMOCTOSITENIbHO BBIOpAaTh HanboJee UHTEPECHBIN 00BEKT U TEMY ISl padOThI,

[Iporpamma npennazHayeHa it ooydarormmxcs 11-17 sier, nposBIsIONMX HHTEPEC K TEXHUYECKOMY
TBOPYECTBY.

O6beM nmporpammel: 136 Tematnueckux yaca. M3 Hux 54 yaca-teopus u 82 yaca-npakTuka.

Cpok ocBoenus: 4 roga



COJEPKXAHUE NPOI'PAMMDBbI

YUEBHbIA IJIAH
Ne | Comeprxanue KonnuectBo yacoB ®dopma arrecraruu/
wn Bcero Teopus [IpakTuka KOHTPOJIA
1 | Kommnberotepnas rpaduka | 6 4 2 3auer
2 | U3yuenwue u paborta ¢ 26 13 13 3ayer
YEPTEIKAMH.
3 Omneparuu 12 6 6 3auer
MOJICTTUPOBAHUS
4 Co3znanue yepTexei 12 6 6 Co3zmanue uepTexa.
3auer
5 | IlpoextupoBanue 14 5 9 COopka obbekTa.
JeTaneu 3auer
6 | 3D neuarp 27 9 18 [IpoOHas nevatsp.
3auer
7 Co3z/anne aBTOPCKHUX 10 10 [IpesenTarus
MOJICIICH U UX IIeYaTh ABTOPCKHUX
IIPOCKTOB
8 | 3D ckanupoBaHue 15 6 9 [Ipo6uoE
CKaHMPOBAHHE.
3auer
9 Pa6ora ¢ 3D pyuxoii 13 6 7 Co3zpanue o0beKTa.
3auer
10 | KoMIuiekcHbIH 1 1 Hrorosas
MPAKTUKYM aTTeCTaIus
HUTOT'O 136 55 81




YUYEBHO-TEMATHYECKHUH IUIAH

Tema KoanyectBo yacoB
Bcero Teopusi | IIpakTuka

1. KomnbrorepHas rpaguka 6 4 2
Beenenue. [IpaBuiia Texauku 6€301MacHOCTH 1 1
pu paboTe Ha KOMITBIOTEPE.
OCHOBHBIE TTOHATHUSI KOMITBIOTEPHOU IPaUKH. 1 1
Haznauenue rpadudeckoro pegakropa 2 1 1
KOMIITAC -3D. 3amyck nporpaMmel.
OcHoBHBIE 2JIeMEHTHI pabodero oOKHa 2 1 1
nporpammbl KOMITAC-3D. OcHoBHBIE TaHeH
KOMIIAC-3D/
2. U3yuenue u paGora ¢ yepTe:kamMmu 26 13 13
M3menenue pazmepa n300paskeHus 2 1 1
Bri6op ¢opmata uepTexa ¥ OCHOBHOW Haamucu | 2 1 1
IlocTpoeHne reoMeTpUIeCcKUX NPUMUTHBOB 2 1 1
KomaHn1b1 BBOJ1a MHOTOYTOJIBHUKA U 2 1 1
IPSIMOYTOJIbHUKA
W3ydenue cuctembl KOOpAMHAT 2 1 1
Boinonnenue pabots! «JluHnn yeprexan 2 1 1
KoncrpynpoBanmne 00beKTOB 2 1 1
PenaktupoBaHue yeprexa 2 1 1
OtmeHa u oBTOp AelcTBU. Boinenenue 2 1 1
00BEKTOB
VY nanenue o0bEKTOB 2 1 1
YceueHne 00bEKTOB 2 1 1
BeinonHenue ynpaxHeHul 1o Teme: 2 1 1
PenakTupoBanne 00bEKTOB
KonupoBanue 06beKTOB ITPH MOMOIIU MBIIIN 2 1 1
3. Onepanun MoeTHPOBAHMS 12 6 6
Onepanys «CIBUT», <IIOBOPOT» 2 1 1
Onepanys «BblJaBIMBaHUE 2 1 1
Omnepanust «MacmrabupoBaHue 2 1 1
Omnepanus «CuMMeTpush 2 1 1
Onepanus «Konusi» 2 1 1
Ornepanyst «IpOCTPaHCTBEHHOIO 2 1 1
MOJICIIUPOBAHMSI»
4. Co3gaHue yeprexei 12 6 6
[Toctpoenue reomeTpruecKkux 00BEKTOB MO 2 1 1
CEeTKe
ANTOpPUTM NTOCTPOEHHUSI IPSIMOYTOJIBHUKA 110 2 1 1
CEeTKe
BoinonHenue ynpaxHeHul 0 TEMeE: 2 1 1
«ITocTpoenune reomeTpuueckix 0ObEKTOB IO
CEeTKe»
BBITTOTHUTE YepTeX AE€TANN B TPEX MPOCKUUAX, | 2 1 1
IPY IOMOIIU CETKU
Pabota ¢ sckuzamu 2 1 1
Hcnons3oBanue pasMepoB U ONOp. 2 1 1




PopmaTHpOBaHUE F'€OMETPUU ICKH3A

5. IlpoekTHpOBaHHE AeTAJEH 14 S 9
OCHOBHBIE TIOHATHS CONPSKEHUN B UEPTEX)KAX 1 1

Jeraneu

[TocTpoeHne conpspKeHU B yepTexax aeranend | 2 1 1
B nporpamme KOMITAC-3D

[IpoekTupoBaHuE AETAIN KKPIOKay 2 1 1
[IpoexTrpoBaHuE NETAIH «IIOIBECKA» 2 1 1
[IpoexTupoBanue 3y0UaThIX Mepenad, BaJioB, 7 1 3)
pa3HbIX BUJOB COCTMHEHUN

6. 3D nmeuarhb 27 9 18
[IpaBwmia Texaunku 6e3omacHocTy pu pabore ¢ | 1 1

3D npunTEepoMm.

YcerpoiictBo 3D npunTepa 2 1 1
OCHOBHbBIE XapAaKTEPUCTUKU IPUHTEPA, IPUEMBI | 2 1 1
paboThl

[oaxmouenue 3D npunrepa. [lepBas 2 1 1
Hactpoiika 3Dnpunrepa.

[IpakTuueckas pabora. IIporpammuoe 2 1 1
obecneuenue g 3D neyaru.

Bu el miiactukon 1 1
[TonroroBka Mozemu K pabore (pacnoiiokeHue u | 2 1 1
T.J.)

Tunbl noaaepKeK U 3ar0JTHEHUS. 2 1 1
[TopnepxuBaroniye CTpyKTypbl

BrlnosiHeHNE IPOEKTOB 12 1 11
[IpakTuueckas pabora. [Ipobnas nevars. 3auer. | 1 1
7. Co3nanue aBTOpcKUX Moaesei u ux | 10 10
ne4yarb

[Ipaktrueckas padota. Co3anue aBTOPCKUX 8 8
MoJiesiell M UX MevaTh

[IpakTuueckas pabora. [Ipe3eHranus aBTOpckux | 2 2
Mozeen

8. 3D ckaHHpoBaHHe 15 6 9
[TpaBuna TexHuku 6e3onacHocty npu padorec | 1 1

3D ckanepom

YcrpoiictBo 3D ckanepa 2 1 1
OCHOBHBIE XapAaKTEPUCTUKHU CKAHEPA 2 1 1
Hactpoiika ckaHepa, npreMbl paboThl 2 1 1
IToaroroska Moaenu 2 1 1
BrlnosHeHNE NPOEKTOB 6 1 5
9. Pa6ora ¢ 3D pyukoii 13 6 7
[IpaBuna TrexHuku 6e3omacHocTH npu padore ¢ | 1 1

3D pyuxoit

BrInosHEeHNE MIIOCKUX PUCYHKOB 2 1 1
Co31aHue MIOCKUX 3JIEMEHTOB I 2 1 1
nocieayrone cOopku

Co6opxka 3D moneneit u3 MI0CKUX 2JIEMEHTOB 2 1 1
O6beMHOE pucoBaHHE MOJETEH 2 1 1
BrinonHeHue npoeKkToB 4 1 3
10. KoMnJ1eKCHBIH PAKTHKYM 1 1
Wroroas arrectanus 1 1
UTOI'O 136 54 82




COJEPKXAHUE YYHEBHO-TEMATHYECKOI'O IIVTAHA

Komnblorepuas rpaguka

WHCTpyKTaX 10 TEXHUKE OE30MAaCHOCTH MPU paboTe Ha KOMIIBIOTEpE. Y CTPOUCTBO U MPUHIIUIT PaOOTHI
NEPCOHAIBHOTO KOMITbIOTEpa. UTO Takoe koMmbioTepHas rpaduka. Hasnauenue rpapuaeckoro
penaktopa. 3HakomMcTBO ¢ porpammoit «KKOMITAC -3Dy (uHCcTansus, n3yueHue uarepdeiica,
OCHOBHBIE ITPHEMBI pabOThI).

H3ydeHue u padoTa ¢ YepTeKAMHU.

0630p 3D rpaduxu, 0630p pa3HOro MPOrPaMMHOTO OOeCTIeueHHs. 3HAKOMCTBO € TIPOrPaMMOiA
«3DMAX». PenaktupoBanue MoJenei.

Ipakxmuueckue pabomut.

1. Co3gaHue MpOCThIX FTEOMETPUICCKUX PUTYD.

2. TpexmepHOe MOACTHUPOBAHKUE MOJICITH 110 H300paKECHUIO.

Ananumuyeckasn oeamenbHoCmb.

- AHAJIM3UPOBATH I/1306pa)K€HI/I$I AJI1 KOMIIBIOTCPHOTO MOACIIMPOBAHUA,

- AHAJIM3UPOBATH U COIIOCTABJIATH PA3JIMYHOC ITPOrpaMMHOC o0OecrcycHue.

Hpakmuuecmlﬂ oesmenbHOCmb.

- OCYHICCTBJIATD BSaHMOﬂeﬁCTBHe Pa3HOTo IMpOrpaMMHOro O6CCHC‘{CHI/I5{;

- ONpeaCIsITb BO3BMOXKXHOCTU MOACIIMPOBAHUSA B TOM WX UHOM IIPOTrpaMMHOM O6CCHC‘-ICHI/II/I;

- IPOBOJUTH MOMCK BO3MOKHOCTEH B MPOrPaMMHOM OOECIIEUEHUN.

Onepauuu MoIe TMPOBAHMS.

Crioco0bI co3iaHus MoJieNell ¢ MpUMEHEHHUEM Olepallii MOIEIMPOBaHUs, POpMOOOpa3OBaHMUSL..
Crioco0b1 perakTpoBaHus Mojiene. [[puMeHenune crieranbHbIX OTIepaIuid ISl CO3JaHHs DIIEMEHTOB
KOHCTpyKUuH. [IpuMenenue OubnmoTex.

Ipaxmuueckue pabomul:

1.Manunysnsiuuu ¢ 00beKTaMH.

2. lybnupoBaHue, pa3MHOXKEHUE 00bEKTa.
Ananumuueckasn 0essmenbHOCMb:

- IPUBOJIUTH TIPUMEPHI CUTYAITNH, B KOTOPBIX TPEOYETCS HCITOJIB30BAHKE ITPOTrPAMMHOTO O0SCTICUCHUS
st 3D monenupoBaHus.

IIpakmuueckas oesmenvHOCMb!
- CO3/1aBaTh C UCMOJIb30BaHUEM KOHCTPYKTOPOB (11abnoHoB) 3D moneny;

- IPOSIBJISATH N30MPATENHLHOCTH B paboTe ¢ OMOIMOTEKAMH, UCXO/I U3 MOPATIbHO-ITUYECKHX
co00paykeHH, TO3UTUBHBIX COIIMATIBHBIX YCTAHOBOK M MHTEPECOB MHANBUYAIILHOTO Pa3BUTHSL.

Co3nanue yeprexei



00630p 3D rpaduku, 0630p TporpaMMHOT0 0OECTICUEHUS ISl CO3/IaHUs YepTeka. SHAKOMCTBO C
nporpammoii «CorelDRAW, 0CHOBBI BEKTOpHOI TpaduKH, KOHBEPTUpOBaHKHE (HOPMATOB,
npaktudeckoe 3anstue. Co3iaHue 4yepTeka B MporpaMMHOM obecriedennu 1o 3D monenupoBaHuo,
KOHBEPTHUPOBAHHE TPaPUUECKUX N300paKEHHI B BEKTOPHYIO TpadUKYy.

Ilpakmuueckue pabomol:

1.PucoBanHbIC KPUBBIE, MHOTOYTOJILHUKH.

2.Co3nanue rpaduIecKuM MPUMUTUBOB.

3.Co3aHue IpoCThIX YepTekel Ha Oymare.

4. co3IaHue IEKTPOHHOTO YepTexKa.

Ananumuyeckasn 0essmenbHOCmb.

- BBIBJISITH OOIIUE YEPThI U OTIMYHS CIIOCOOOB CO3/IaHMS YepPTEXKa;
- aHAJIM3UPOBATH MOJIENb JIJIsl CO3JIaHUs YEPTEKA;

Ilpakmuueckas oessmenvHoOCmb.

- OCYHICCTBJIATDH BHGKTpOHHHﬁ YEPTECIK IMOCPCACTBOM IIPOIPaMMHOI'O obecnieyeHus JUIA 3D
MOJCIIUPOBAHUA;

- CO34aBaTb OaHK UepTeiKa M 4YCPTCIK B 6YM8.)KHOM BapuaHTeC.
IIpoexTupoBanue aerasuen

N3ydeHne maba0HOB AJis CO3AaHUS YepTexka B 3 IPOEKLUIX, CO3JaHIE pa3pe30B, BbICTABICHHE
pa3MepoB, IpaBUIIbHOE HAIMCAHKUE TEKCTA Ha YEPTEXKeE.

Ilpakmuueckue pabomul:

1. TloctpoeHue conpsKeHUH B uepTexax jaeTayiel.
2. TlpoexTupoBaHue aeTany.
3. IIpoextupoBaHue 3y0UaThIX Mepenay, BAJIOB, pa3HbIX BUOB COCTUHEHUH.

Ananumuueckas oessmenbHOCMb.

- IPUBOJIUTH IPUMEPHI CUTYALIUH, TJe TpeOyeTCs 4epTex B 2-X MPOEKIUsX, I'7ie B 3-X, a rje Tpedyercs
paspes,

- aHAJIM3UPOBATH U COMOCTABIIATH PA3INYHYIO (DYHKIIMOHAIBHOCTH PA3HOTO MPOTrPaMMHOIO
obecrieueHus.

Ilpakmuueckas oesmenbHOCMb:
- CO3/1aBaTh pa3HbIC MPOCKIIUU. IS TpahUIEeCKIX MOJICIICH;

- PUCOBATh KPUBBIE, YMETb CTPOUTH MHOI'OYT OJIbHUKH.



3D nmeuars.

Uro Takoe 3D npuntep. U3yuenne pasHoBuaHoctei 3D npuHTEpOB, pa3inyHOrO MPOrPAMMHOIO
obecnieuenus. [Togdop cnaiicepa mist 3D npunTEpa, BO3SMOKHOCTD MOCTPOSHUS MOICPIKEK, TPABUIBLHOE
pacnosoxeHue Mozenu Ha croie. [leyats Mozieneil Ha TEenIoM U X0JIOAHOM CTOJIE, B YEM pa3HULA.
Cpeacta [uist Ty4liel aare3uu miIacTUKa cO CTOJIOM.

IIpakmuueckue pabomul:

3D npunHTep, U3 YEr0 COCTOUT, MPUHIMITBI PA0OTHI, PACIIONOKEHHE OCEH.

Hacrpoiika 3Dnpunrepa, kanubOpoBKa cToiia, 3arpy3ka IiacTHKa.

3.M3yueHne mporpaMMHOTO 0OecrieueH s ISl [Te4aTy (Ciancepsl).

Bunbl ninactuka, cocras. Temneparypsl 1uiaBieHus. XUMUYECKUNA COCTaB.

[Toaroroska 3D monenu k neuaTu, pa3OueHue Ha CJIO0H, MJIOTHOCTh 3alI0JHEHUS, [1€4aTh C

o~ wpnE

HOJICP)KKAMH, C TUIOTOM, C KPaeM.
6. IlpoOHas meyarts.

Ananumuueckas oeamenibHOCMb:
- IPUBOAUTH PUMEPHI (HOPMATBHBIX B HE(OPMAITLHBIX UCIIOTHUTEICH;
- IPUYMBIBATh 33741 110 yIpaBJIeHUIO NpuHTEPOB ¢ [1K;
- BBIJICJIATH IPUMEPBI CUTYAIIHH, T1Ie TpeOyeTcs TeTIbIi CTOT;
- OTIpe/IENITh BO3MOXKHOCTH Ie4YaTu 0e3 MoaIepxKek;
- aHAJIM3UPOBATH MOJIENb, JUIS JaNbHEUIEH meyaTH U BEIOOD MIIACTHKA;
- onpenenats HeucnpaBHocTu 3D nmpunTepa;
- OCYIIECTBIIATH Meyath Ha 3D mpunHTepe;
- CpaBHUBATh pa3IMYHbIE CIAHCEPHI MOCIE MeYaTH.
Ipaxmuuyeckas desmenbHOCMb.!
- KOHBEpPTUPOBaTh Mojienb B STL-daiin, u B nanpueiimem B GCODE;
- YMETb 3arpy>KaTh MIACTUK, U OCYLIECTBISATh KAIUOPOBKY CTOJIA;
- IpaBWJIbHO pactionarath 3D Monenu Ha cTode;
- OCYILECTBIIATH NeuaTh Ha 3D npunTepe.
Co31aHune aBTOPCKHUX MOJeJied U UX NeYaTh.
CamocTosTenbHas paboTa HaJl CO3JaHUEM aBTOPCKHUX MOJIEJIeH, MPOEKTOB C UepTeKaMu U MeYaThlo.
[Ipe3enTanus aBTOPCKUX MOJIETIEH.
3DckanupoBaHue.

YcerpoiictBo 3Dckanepa, OCHOBHBIE XapaKTEPUCTHKH, HACTPOWKa, pueMbl padboTsl. O6Imas nHpopmanus o
HOJATrOTOBKE MoJienu K padote. [TonroroBka Mosenu At pa3HbIx TexHonoruid 3D nedatu.



IIpakmuueckas paboma:.

1. Hacrpoiika 3D ckanepa
2. Mzyudenue mporpaMMHOTO 0OeCrieUeHUs ISl CKAHUPOBAHHUS.
3. BhImonHEeHHE TPOCKTOB.

Ananumuueckas oesmenbHOCMb!

- OTIPENIENATh BO3MOXXHOCTh CKAHUPOBAHMS;

- QHAJIM3UPOBATh MOJIETIb, JJISl JAbHEUIIIEr0 CKaHMPOBAHMS,
- onpenienATh HencnpasHocTy 3D ckanepa;

- OCYIIECTBIIATH CKaHupoBanue Ha 3D ckanepe.
IIpakmuueckas oesmenbHOCMb!

- BBIIIOJTHEHUE MIPOCKTOB.

PaboTra ¢ 3D pyuxkoii

Nucrpykuus no padore ¢ 3D pyukoii. OCHOBHBIE IPHEMBI M CIOCOOBI.
Coztanue MmI0CKUX 3J1€MEHTOB /IS OCIeAYIoIeil cCOOpKH.
Co6opka 3D moperneli U3 IIOCKUX 3JIEMEHTOB.

O0bemMHOe pucoBaHue MozeeH

BeimonHeHnE TPOEKTOB.

KoMminiekCHbIN NPAKTHKYM

Pemenue TecToB 1 HaNMCaHUE TPOTPAMM.

HNrorosag arrecranus.



YCIOBUAPEAIN3AIIMUIIPOT' PAMMBI
MartepuajJbHO-TEXHHYECKOeo0ecreyeHue

Jnsgycnemnoipean3aquunporpaMMbIMMEIOTCS : IIOMEIIEHHUSL, Y 10BIETBOPAIOIUETPEOOBA
HUSM K 00pazoBaTeIbHOMY mpoueccy B YUPEKICHUAX JOTIOJIHATEIBHOIO
o0pa3zoBaHus,KOMIIbIOTEPHL, 3 DiipuHTepbl, IHTEpHET, NHTEpaK TUBHAS IOCKA, IPOEKTOP,3 Deckanep,k
OMIUIEKTYroIKe 113 DIIpuHTEpOB, pacX 0 AHbIEMaTepUaIbI(IIIACTUKPA3HBIX BUIOBUPA3HOT OL[BETA,
JBYXCTOPOHHUHCKOTY, KieHia3Dnevarn).

KaapoBoeodecneuenue
JlonomHUTENbHY000pa30BaTeNbHYONPOrpaMMyPEaIU3yOTIEAar OI' U I0TIOIHUTEIEHOI000
Pa30BaHUSAC KIACCUYECKUMOOPA30BaHUEM, YUNTEIIbUH(POPMATHKH.

HNudopmannonnoeodecneyenmne

http://today.ru—suuuknoneaus3 DneuaTu

http://3drazer.com- [Topran CG. Bosbiiue apxuBbl Mojiesie ¥ TeKCTYp i 3ds
maxhttp://3domen.com- Caiit o 3D-rpaduke Cepres 1 Mapunbl boHapeHKO/BUpTyaibHAasI
mKojamno3dsmax/0ecruiaTHBIEBUAC0YPOKH

http://www.render.ru- Caiit nocesimieHssii 3D-
rpadukehttp://3DTutorials.ru-ITopranmocesinennsliinzyuennto3 DStudioMax
http://3dmir.ru- Bes kommbrotepHas rpaduka — 3dsmax, photoshop,
CorelDrawnhttp://3dcenter.ru-T"anepen/Y poku
http://www.3dstudy.ruhttp://www.

3dcenter.ru

http://video.yandex.ru- ypoku B mporpammax Autodesk 123D design, 3D
MAXwww.youtube.com-ypoku B mporpammax Autodesk 123D design, 3D
MAXhttp://online-torrent.ru/Table/3D-modelirovanie

http://www.blender.org— oduiransHblii axpec mporpamMMbl
onennephttp://autodeskrobotics.ru/123d
http://www.123dapp.comhttp://www.varson.ru/ge

ometr_9.html
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METOANYECKHUEMATEPHAJIBI
MeTtoanyeckasioCHOBaIIIAPa3padOTKUIIPOT PAMMBI:
I"aiicunaC.B.,Kusa3eall.B.MeToauueckruepekoMeH Jaivu UIsIe1aroroB10I0IHUTEbHOT
000pa30BaHUATION3Y4EHUIOPOOOTOTEXHUKH,3 DMo1e1poBaHus, IPOTOTUITMPOBAHUS(HAOCHOBEOII
BITA00pa30BaATEIBHBIX YIPEK ICHUNUTOIOTHATEIbHOr000pazoBanus Cankt-IlerepOypra)
I'epacumoBA.Camoyuntenb KOMITAC-3DV12,2011r.8.464cTp.
bonpsmakos B.I1., bouko A.JL., JIsuek }O.T. TBepaoTeabHoe MOACIUPOBAHUE JIeTalICH
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MeToanyecKuepeKoMeH1aluu
MOBBINOJTHEHUIOCAMOCTOSATEIbHBIX(TPAKTUYECKHUX)PAdoT

VY4eOHO-MEeTOANYECKOE TOCOOHE TSI
oOyuaromuxcsipparMeHT

[losicauTenpHas3anucka

MeTtoauueckrepekoMeHAalMUITOBBINOTHEHUIOCAMOCTOSTETbHOU(ITPaKTHYECKOMN )pabOoThI
oOyyaromuxcs  NpU  W3YYEHUH  JIOTIOJIHUTENbHOH  OOIIepa3BHBAIONIEH  MporpamMmbl
«3DwmonenupoBanue»

[lenp  METOAMUYECKUMX  pEKOMEHIAlMW: OKa3aHHE TOMOLIM  O0ydJalomuMmcs B
BBITIOJTHCHUHCAMOCTOATEIbHON (TIPAKTUIECKOM) padOTHI.

HacrosmuemeroanueckruepeKoMeHaluuCcoepKaTpaboThl, KOTOPHIETIO3BOIATOOYHaOLITH
MCSICaMOCTOSITEIbHOOBIIAIETh(yHJaMEHTAIbHBIMU3HAHUSIMU YMEHU MU HABbIKAMU
NESATEIBHOCTH, OIBITOM TBOPUYECKOM W  IPOEKTHOM  JEATENIBHOCTH, M  HalpaBJIEHBI
HahOpMHUPOBaHHE CIENYIOUMXKOMITETEHIII:

OpraHu3oBbIBaTh COOCTBEHHYIO JI€SITENbHOCTh, BBIOMPAaTh THUIOBBIE METOJBI U
CIOCOOBIBBINOIHEHUSTy4eOHbIX3a/1a4,01IeHUBAThUX3(PPEKTUBHOCTHUKAUECTBO.

[IpuHuMaThe pemeHus BCTaHJAPTHBIX WMHECTAHIAPTHBIX CUTyallMsIX MHECTH 3a
HUXOTBETCTBEHHOCTb.
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OcymiecTBIATh MOUCK U MCIIOJIb30BaHKE HHPOPMALIUU, HEOOXOMMOI JIs
3(PEKTUBHOTOBBITIOTHEHUAYICOHBIX 33JaWINYHOCTHOTO PA3BUTHA.
Hcnonb3oBate  MHPOPMAIMOHHO-KOMMYHHUKAIIHOHHBIE ~ TEXHOJOTMH B
y4eOHOU 1A TENbHOCTH.
Co3naBaTbnyIpaBiIsThHAIEPCOHATEHOMKOMIIBIOTEPEBIPOTrPAMMHOMOOECTICUEHUUITIS
3DMmoaenupoBanusiu3 Dnieuatu
Co3naBatpk 1 00padaTeiBaTh MU(PPOBHIE H300pAKEHUS K 00BEMHBIE
00bexThl.O0ecnieunBaTbMepbIIOTEXHUKeOe30macHocTHnpu3 DieyaT.
BpesynbTareBbInoHeHIsIcaMOCTOS TENbHBIX (IPAKTHYECKOH )paboTydaIyecs J0KHbIpac
HIMPUTHCBOM3HAHUAIIOOCHOBHBIM Pa3zieaaM IpOorpaMMbl.
Onucanue KaxIOM CaMOCTOATENBHON  (MPaKTHYECKOW)paOOTBl  CONEPKHUT  TEMY,
1eJINPabOThI,3aJaHHSL, TOPS AOKBBINOIHEHUAPAOOTH, (POPMBIKOHTPOJIS, TPEOOBAHUAKBBIIIOTHEHU IO
1 opopmIIeHHIO 3aaHuid. {1 moydeHus TOTMONHUTENBHON, OoJiee moApOOHOHUH(pOPMALIUH 110
M3y4aeMbIM BOIIPOCaM, IPUBEJEHO Y4eOHO-METOANYECKOE U HH(OpMAIIMOHHOE00eCTIEYeHHE.

MeTtoanvecKuepeKoMeH AL MMIIOBBINOJIHEHHIOPA3JIMYHBIXBHA0BCAMOCTOSATEILHOM (TP
AKTHYeCKO# ) padoThl

MeTroan4ecKuepeKoMeHIalMUI0COCTaBICHUIOKOHCIIEKTA

1. BuumarenpbHONPOUUTAUTETEKCT. Y TOUHUTEBCIIPABOYHOWIUTEPATypEeHENOHITHBIECIOBA. I [pu
3alUCUHE 3a0yAbTE BEIHECTUCIIPABOYHbIE JaHHbBIE HAIIOJIS KOHCIIEKTa;

2. BrmigenurteriaBHoe,COCTaBbTEILIAH;

KparkochopmMynnpyiTeoCHOBHBIEION0KEHUATEKCTA,0TMEThTEaPTyMEHTAIIMI0ABTOPA;

4. 3akoHcCHEeKTHpyHTeMaTepuai,YeTKocIeaysanyHKkramiuiada. [ [pukoncnekTupoBaHucTa
palTeChbBBIPA3UTHMBICIECBOMMHCIIOBAMU.3AIIMCUCIIEYET BECTUYETKO,ACHO.

5. I'pamoTtHO3anucsiBaliTenuTaThl. LIUTHPYS, yYUTHIBAaHTEIaAKOHUYHOCTh,3HAYMMOCTbMBI

w

CJIN.
BTGKCTGKOHCHeKTa)KCJ'IaTeJ'II)HOHpI/IBOI[I/ITLHeTOHBKOTGSI/ICHHCHOJ’IO)KGHI/ISI,HOI/II/IXJIOKaSaTeJ'II)CTBa
HpI/I O(bOpMJ'ICHI/II/I KOHCIICKTa H606XO)II/IMO CTPEMUTHCA K CMKOCTH

Kaxa0rorip GZ[J'IO)KeHI/ISI.MI)ICJII/IaBTOpaKHI/IFI/ICJ'IGI[y GTI/ISJ'IaFaTI)KpaTKO,3a6OT$ICI)OCTI/IJ'I€I/IBI>Ip as’uTe
JBHOCTUM  HAaNMCAaHHOro. YWCIO  JOMOJHUTENBHBIX  DJIEMEHTOB  KOHCIEKTa  JOJIKHO
OBITHIIOTMUECKMOO0CHOBAaHHBIM,3aITHCHT0JKHBIPACTIPE IS THCBOIPEICICHHONITIOCIIEI0BATEIh
HOCTHM, OTBEYAIOLIEH JIOTHYECKON CTPYKType mpou3BeneHus. Jljisi yTOYHEHUs HWIONOJHEHUs
HE0OXO0IUMMOOCTABIIATHIIONS.

MeTtoauyecKuepeKoMeH AL UUIIOCOCTABICHHUIONPe3eHTAUMI
[Ipe3enTanus(0TaHTIMICKOrOCI0Ba-TPEACTaBIEHUE)—-3TOHA0OPIIBETHBIXKAPTHHOK-
ClIaii/IoBHAOIIPEIeNIEHHYIOTEMY,KOTOPBIMX paHUTCsIB(ailecneninanbHOrogpopMaTacpaciiupeHme
MPPT.Tepmun«apeseHTanus» (MHOT 1aroBOPSIT «cnang-
(UIIbM» )CBSA3BIBAIOT, IPEKIEBCET0,CHHPOPMALIMOHHBIMUN PEKIIAMHBIMU(YHKIUIMUKAPTHHOK, KO
TOpBIEPACCYUTAHBIHA OIIPEEICHHYIOKATErOPUIO 3pUTEIeH(II0Ib30BaTeNeH).
[Ipuco3nannunpe3eHTalunuCIe 1y eTIPUIEPKUBATHCA:

1. OcCHOBHBIXpPEKOMEHJAUIIOIN3aiHYTIPE3EHTAIIH;

2. TlpaBunmpudToBoroohpopmiieHus;

3. OCHOBHBIM  TpaBWJI  KOMITBIOTEPHOrO0  Habopa
tekcTa.lIpaBunaopopmieHus Ipe3eHTalMu:
[IpaBunoNel: OObpaTuTeBHUMaHNEHAKa4e€CTBOKapTHHOK. Kap THHKNTOKHBIOBI TEKPYITHBIMH,
yeTkuMu.He mpITaiiTech pacTAruBaTh MEIKHE KapTHMHKH 4YEPE3 BECHh CIANM: ATONPHUBENET K €€
MUKCETU3allui U 3HAYUTEIIbHOMY YXYALIEHUI0 KadecTBa. Ha ogHOM cnmaiine — Hebonee Tpex
KapTMHOK, 4YTOOBl ~ HE  pacceuBaTb BHMMaHHe M  HE  IEperpyxarb  3peHHE.
KapTunkagomkHaHECTHCMBICTIOBYIO HAarpy3Ky,aHe MPOCTO3aHUMAaTbMECTOHACTaie.
IIpaBuioNe2. Heneperpy:xaiTenpe3eHTalM0TEKCTOM. MaKkCHMaIbHOCKATHIETE3UCHL, HE



Oosnee Tpex Ha OIHOM claige. TekcT He JOKEH MOBTOPSATh TO, YTO TOBOPSAT, BO3MOKHO,
JUIIBKPATKOCU3II0KEHUECYTUCKA3aHHOT 0.

[IpaBunmo Ne 3. OdopmieHue Tekcra. TeKCT AOMKEH OBITh YETKHM, JOCTATOYHO KPYIHBIM,
HECIIUBATHCSI C(HOHOM.

[IpaBunmo Ne 4. Hactpoiika anumaruu. [lopoit coctaBuTenb Mpe3eHTAIlMU, Kak OyaTo Hrpas
BUHTEPECHYIO UTPY, MEeperpykaer Mpe3eHTaIllI0 aHUMAIlMOHHBIMU 3¢ dexramu. D10 oTBIEKaeT
uObIBaeT OYeHb TsDKeNo Juiaria3. Mcemonb3yidTe MUHUMYM 3¢ ¢eKToB, OepuTe TOJBKO
camblenpocTbie. OCOOEHHOYTOMIIIOTTaKHEd P (PEKTHIKAKBBUIET,BpaIlleHNE,COONPAHUEN3IIEMEHTO
B,yBEJIMYCHHE, H3MEHEHUEUIpU(Ta niInIBeTa.

[IpaBumo Ne 5. Cmena cnaiimoB. 37ech TOXKe oOpallaeM BHHUMAaHHE, KaK CMEHSIOTCS
cnaiipl.Jlyqmenencnons3oBaTh3aecbidhexrrianumanuucoceM. Korpacnai ipicMeHSIOTCS, Hae3
KasiAPyTrHAAPYyTrananucoonpasch U30TAETbHBIXIIOJIOC, HAYMHACT POCTOPSIOUTD
BIia3ax.beperurecBoespeHue n3peHusABaIIUX CIyIATEICH.

OBOPYJIOBAHHUE

3D — mpunTED.

3D — mpuHTEp ABYXIKCTPYIEPHBIM.

3D — ckanep py4HOH.

3D — pyuxka.

Jlocka MarHUTHO-MapKepHasi IOBOPOTHASI.
I'paduueckuii mnaHmer.

Hoyt0yk.

Noogok~whPE



