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IHosscuuTebHAA 3aIKCKA

Jlononuutenbras  06meobpasoBatensHas  06IIEpa3BHBAIOMAs nporpamma UMEET TEXHHYECKYIO
HanpaBleHHOCTS. [Iporpamma paspa6oTtana B cooTBeTCTBHH CO CIEYIOMHAMHU HOPMATHBHBIMH JIOKYMEHTAMH:

- QenepanbHbli 3akoH Poccuiickoit denepanun ot 29 nexabps 2012 r. Ne 273-®3 «O6 o6pa3zoBanuu B
Poccuiickoit ®eneparmny;

- Pacnopsbxenue npasutensctBa Poccuiickoit Denepanun ot 28 urons 2017 r. No 1632-p «O6 yTBepx)aeHNH
nporpammsl «[{udposas sxosoMuKa Poccuiickoi ®enepanuny;

- Konnenuus pa3Butus 10M0IHATENBLHOTO obpasosanus neteit, Pacnopsokenue IIpasutenscrpa Poccmiickoit
enepauuu ot 4 centsabps 2014 r. Ne 1726-p;

& HOpﬂI[OK OpraHu3allud M OCYIIECTBIICHUS 06paBOBaTCJII>H0ﬁ ACATEIIBHOCTH II0 JOIOJHUTENBHLIM

00pa3oBaTebHEIM IPOrpaMmam (yTBEpKIEH npuka3oM MunucrepcTsa npocsemenus PO or 9 HOs16ps 2018
r. Ne 196);

- Metonuyeckue pekoMeHAMH MO MPOEKTHPOBAHUIO JOMOTHUTEIBHEIX 001Iepa3BUBAIOIMX [POTPaMM
(BKITFOYas pa3sHOYpOBHEBEIE MporpaMMbl) ITHcEMO Munwncrepcra obpasoBanus u Hayku Poccum ot 18
HOs6ps 2015 roma Ne 09-3242;

- Canllun 2.4.4.3172-14 «CaHUTapHO-3IHAEMHOIOTHYECKHE TpeGOBaHUA K YCTPOMCTBY, COAEPIKAHHIO W
OpraHM3aliMH pexXHMa paboTel 06pa3oBaTENBHEIX OPraHM3aIKi AOMOIHATEILHOIO obpa3oBanus nerei»;

AKTyanbHOCTb IIPOrPaMMBL.

CoBpeMeHHOe 06111eCTBO Bee GOJIBINE 3aBUCHUT OT TEXHOJIOTH 1 HMEHHO M03TOMY Bce 6oJiee MpHCTaIbHOE
BHUMAaHHE YEIAETCA TaKoH 06IaCTH HHTEILIEKTa YETOBEKa, KaK HMH)XEHEPHOE MBIIIICHHE.

I/IH)KCHepHOC MBIIIIJICHHUE — 3TO CJIOKHOE o6pa3013aHHe, 06’bCJII/IHﬂ}OU.ICe B ce0s Pa3HbIC THIIbI MBIIIJICHUA:
JIOTHYECKOE, IIPOCTPAHCTBEHHOE. HpaI(TI/I‘ICCKOC, Hay4HOe€. 3CTCTH‘ICCK06, KOMMYHHKAaTUBHOE, TBOPYECKOE.

AKTyaJIbHOCTb BHIGDPAHHOTO HANPABIECHHS VIS pabOTHI 3aKII0YAETCS B TOM, YTO B COBPEMEHHBIX YCIIOBUSAX
Pa3BHTHs TEXHOIOTHH TpEXMEpHasi rpauKka aKTHBHO IpPHMEHSETCS i CO3JaHHS H306pakeHMH Ha
TIIOCKOCTH 5KpaHa HIIH JIMCTa GyMard B HayKH U MPOMBIIIEHHOCTH, HAPEMED B CHCTEMaX aBTOMATH3AIHH
poekTHBIX pabot (CAIIP).

Ilponecc cosmanms moGoO¥M TpEXMEpHOM MomenH OOGBEKTa HA3BIBACTCS «3D-monenupoBanue». B
COBPEMEHHOM MHPe HaGUpaeT 06OPOTH MOMYIAPHOCT 3D-TeXHONOTHH, KOTOpBIe Bee 6oMbIe BHEJIPSIFOTCS
B Pa3IMYHbIe CQepbl JESTENbHOCTH YeNoBeKa. 3HAYMTENbHOE BHUMAHHE YIEIAeTCs 3D-MonenupoBaHuio.
OTo0 mporpeccuBHas OTPaciTb MyTbTHME/HA, T03BOJIIOMIAS OCYIIECTRIIATH [IPOLECC CO3TAHHS TPEXMEPHBIX
Mozened oObeKTa IpH MOMOIIM CHEHAIBHBIX KOMITBIOTEPHBIX nporpamM. IIporpamma «KOMIIAC» -
rpaduyeCKui NaKeT, IpeIHa3HAYeHHBIH JUIs TI060TO CTIEHATHCTA, PaGOTAIOMIETO C IPOEKTHOM rpadHKoi U
AoKyMeHTauueH. JlaHHas BEpCHs IPOTPaMMEI ODHEHTHpOBAaHA Ha paboTy, KaK C JBYMEpHBIMH, TaK W
TPEXMEPHBIMUA OOBEKTAMH.

Ota rpapuyeckas MporpaMma TOMOTaeT pa3BHBaTh y WIKOJBHHKOB OGPa3HOe MBIILUICHHE, TBOPYECKHE
CIIOCOGHOCTH, JIOTHKY, (haHTa3uI0. Ha 3aHATHSX IIKOTBHEKH y4aTcs 1306paXkaTh CpeICTBAMU KOMIILIOTEPHOMH
rpaduky IPOCTEHIIHEe reOMeTpHIecKHe 06passl. Y3HAIOT, KaK IPaBHIIBHO O0hOPMHTH YEpTEX, MPOCTABUTH
pasMepe! 1 paborath ¢ TpéxmepHOi rpadukoii. [Tpuobperator 3Hanus U YMeHHs pabOThI Ha COBPEMEHHBIX
npodeccuonanbHbx [TK ¥ nporpaMMHEIX CpecTBax, BKIIOUAs rpaduueckuii pexakrop KOMIIAC-3D. C
IIOMOLIBIO TPEXMEPHOTO IPapMIecKOro YepTexa i PUCYHKa pa3pabaThIBaeTCs BU3yaTbHBIH 06heMHbIN obpas



KEJaeMOro 0OBEKTa: CO3AETCS KaK TOUHasi KOIHS KOHKPETHOTO TPEMETa, TaK | pa3pabaThIBaeTCs HOBBIH,
ele He CYIeCTBYoIMH 06bekT. 3D-MonennpoBaHue MPUMEHAETCS KaK B TEXHHYECKOM cpene, Ui CO3JaHus
NPOMBILUIEHHBIX OOBEKTOB, TaK M IS CO3JAHUS YCTETHUECKUX U XYHOXKECTBEHHO-TpapuuecKux o6paszoB U
06beKkTOB. M3roTOB/IEHHE OGBEKTOB MOKET OCYIIECTBIISTECS ¢ TOMOIIBIO 3D-npuHTepa.

YHHKaNbHOCTh 3D-MO/IEIMPOBAaHHUS 3aKIIOYaeTcs B UHTETpAlliM PUCOBAHUS, YEPYEHHMs, HOBBIX 3D-
TEXHOJIOTHH. YTO CTAHOBHTCS MOIIHBIM HHCTPYMEHTOM CHHTE3a HOBBIX 3HAHHH, DA3BHTHS MeTanpeIMETHBIX
06pa3oBaTeIbHBIX pe3ynbTaToB. O6yYarOMUecs OBIANEBAIOT e/ TbIM PSIOM KOMIIIEKCHBIX 3HAHUH U YMEHHH,
HEOOXOMMMBIX I  pealu3alM¥ [POEKTHOM  JeSTETbHOCTH. DopMHUPYIOTCST  IPOCTPAaHCTBEHHOE,
QHATMTHYECKOC M CHHTETHYECKOE MBIIUICHHE, [OTOBHOCT M CIHOCOGHOCTH K TBODYECKOMY IIOHCKY H
BOIUIOIICHUIO CBOMX HJICH Ha INpaKTHKe. 3HaHMA B OGJAaCTH MOJENMPOBAHHS HALENMBAET eTell Ha
OCO3HAHHBIH BEIOOp NPOGECCHH, CBS3AaHHOW C TEXHHKOM, M306PA3HTENBHBIM HCKYCCTBOM, TH3aHHOM:
MHIKCHEP-KOHCTPYKTOP, HHXXEHEP-TEXHOJIOT, MPOEKTHPOBIIHK, XyHOXKHUK, TH3alHED.

HoBu3HO# B TaHHOM HaNpaBICHHH SBIAETCS NPUMEHEHHE B 3D-MOIEIMPOBAHAH TEXHONIOTHH PUCOBaHHUS
3D-pyukoii. B maHHOM mnpomecce mns co3maHMA OOBEMHBIX M300paKeHHUH MCIIONB3yeTCs HarpeThIi
GropasnaraeMbIil IIACTHK. 3aCTHIBIIKE JIMHUM U3 TIACTHKA MOXKHO pacloyiaraTh B Pa3IMYHbIX IIOCKOCTSX,
YTO MO3BOJIIET PUCOBATH B IPOCTPAHCTBE M CO31aBaTh OOBEMHBIE MOIEITH.

Kpaiine Baxno. Yto 3aHsTus 3D-MOJETMPOBAHHEM MO3BOJSIOT Pa3sBUBaTh HE TOJIBKO TBOPYECKHIMA
IIOTCHIHAT IIKOJIBbHUKOB, HO H MX COIIHAIBHO=TIO3UTUBHOE MBIILIEHHE. TBOpYECKHE IIPOEKTHI IO CO3IAHHIO
APT-065€KTOB: MOapKH, CYBEHUPSI, U3EHS IS Pa3IMUHBIX COLUATBHO-3HAYMMBIX MEPOIIPUSATHHA.

IIporpamma paspa6orana s MBOY «COILLl Ne3y, uTo akTyanbHO, Tak Kak B IIKOTBHOM obpazoBaHHH
obpa3oBareibHas A€ATENBHOCTH JOJDKHA GBITH HANPABIIEHA HA COLHATH3ALMIO U AANTAIIHIO obyyqaromuxcs
K JXM3HHU B 00IIIECTBEY.

Hosas KOHHCHIII/ISI Pa3sBUTHA JOIIOJTHUTEIBHOI'O o6pa303amm HallCJInNBAcT 06meo6pa3013aTenwme
YUIPEXKIACHUA Ha «IIPEBpALIEHUE JKU3HEHHOIO pOCTpaHCTBa B MOTUBUPYIOMIEE IIPOCTPAHCTBOY.



IIVTAHUPYEMBIE PE3YJIBTATBI
Hesan nporpammer

QopMHpOBaHHE M pa3BHTHE y OGYYAIOLIUXCS IIPAaKTHYECKUX KOMIETeHIMM B obmactu 3D
TeXHOJIOTHH. [ToBhIIIEHHe MO3HABATENEHOM MOTHBALMH 1 Pa3BUTHE 3]IEMEHTOB MHXXEHEPHOI'O MBIILIEHHS

00y4aroIKMXCsl B MpoLecce IPHOOGPETEH)s 3HAHUIM, YMEHUH H HABBIKOB 3D-monenupoBanus u pa3paboTKu
COIMAIbHO-3HAYMMBIX TBOPYECKUX MPOEKTOB.

3agaun nporpamMmel
- Hay4uTh 00y4arommXcs CO3aBaTh MOJEIH B MporpamMmax mo 3D MOJIETTUPOBAHHIO;
- Hay4HTh 0Oyyaromuxcs paboraTs Ha COBpeMeHHOM 3D 0060py10BaHKH (IIPHHTED, CKAHEP, 3 PYUKH);

- BBIIOJIHATE M pa3pabaThiBaTh aBTOPCKHE TBOPYECKAE MPOEKTHI C IPUMEeHEHHEM 3D MOJEIUPOBaHUS U
3aIUINATh UX Ha HAyYHO-TIPAKTHYECKUX KOH(PEPEHIIHUSIX;

- IpoopHeHTALHS 06YJAOIUXKCSL,
- IOJrOTOBUTE O0YYAIOMKMXCS K BO3MOXKHBIM BBICTYIUIEHHSM Ha COPEBHOBAHUAX 10 3 D MOJIETHPOBAHHIO.
OcHOBHBIE 0COGEHHOCTH NPOrPaAMMBI

IIporpamMma npemycMaTpHBaeT MOATOTOBKY 06YYArOMIUXCS B 06IACTH 3D-monenupoBanus u 3D-nmeyary.
OGyyenne 3D-MONETHPOBAHHMIO ONMUpAaeTCs HA YXKe HMEIONIHHCS Yy 0OyYalommxcs ONBIT MOCTOSHHOTO
NPUMEHEHHUsI KHYOPMAIIMOHHO-KOMIIBIOTEPHBIX TEXHOJIOTHIA.

B conepxanuu nporpaMMmel 0co60€ MECTO OTBONMTCS IIPAKTHYECKHM 3aHATHSAM, HallpaBIEHHBIM Ha
ocBoeHre 3D TexHomOrMH H 06pabOTKYy OTHENBHBIX TEXHOJOTHYECKHX IPUEMOB ¥ IPAaKTHKYMOB,
NPaKTHYECKHX pabOT, HalpaBIeHHBIX HA IMOJYYEHHE pPE3yNbTaTa, OCMBICIEHHOTO H HMHTEPECHOTO ISt
obyuaromerocsi. Pe3ynbraTom peanmsaiuu Beex 3amad sSBISIOTCS TBOPYECKHE IIPOEKTHI — co3aanusle APT
OOBEKTHI, CyBEHHPEI.

[IporpaMma sBISIETCS aBTOPCKOM, pa3zpaboTaHa ¥ COCTaBIeHA B COOTBETCTBUU C TpeOOBaHHAMH K
AOTIOJTHUTENBHBIM 0011€06pa3oBaTeIbHBIM 06IIEpa3BHBAIOIIAM IIporpaMMam.

B nporpamMme 0CTaTOYHO MONHO H3I0XKEH TEOPETHUECKHH yIeGHEIN MaTepHAl, IIPH TOM KO BCEM TeMaM
HETKO ONpE/IENCHBI MPaKTHYECKHE 3aHSTHSA, KOTOPbIM OTBOJUTCS 3HAYUTENbHAS POJIb, YUHTHIBAS CHEMU(DHKY
nporpaMMel. IIporpaMma cocTaBneHa Tak, YTOOBI KaXIbld OOYYAIOMIMHCS MMEN BO3MOMKHOCTH
CaMOCTOSITENIBHO BEIOpaTh HauboIee HHTEPECHBIH OOBEKT U TeMy IS paGOTEHI,

IIporpamma npennasHadena s o6yqatomuxcs 14-18 ner, mposBisiomux HMHTEPEC K TEXHUYECKOMY
TBOPYECTRBY.

O6bem nporpammer: 136 Tematnyeckux daca. U3 Hux 54 yaca-Teopus u 82 yaca-IpaKTHKa.
Cpoxk ocBoenus: 2 roga

Pexnm sanaTwii: 2 pasa B Heziemo. [IpoIoKATENEHOCTD 3aHATHI — | vac.



COIAEPXXAHME ITPOT'PAMMBI

YYEBHbBIN ILIAH
Ne | Conepxanue KonuuectBo yacon ®opma arrecranun/
e Bcero Teopus IIpaxTuka KOHTpOJIA
1 Komnerorepuas rpaduka | 6 2 3auer
2 | U3yuenwue u pabota ¢ 26 13 13 3auer
9epTexKaMH.
3 Onepanuu 12 6 6 3aver
MOJIETHPOBaHHS
4 | Co3nanue yepresxeit 12 6 6 Coznanue yeprexa.
3ager
5 | [IpoextupoBanue 14 5 9 C6opka obbexTa.
Jeranei 3aver
6 | 3D meyars 27 9 18 IIpo6Has neyars.
3ager
7 | Co3naHue aBTOPCKUX 10 10 IIpesenrarus
MOJIENIEH U UX MeYaTh aBTOPCKHUX
IIPOEKTOB
8 | 3D ckanmpoBanue 15 6 9 ITpo6Hoe
CKaHHPOBAHHME.
3ayer
9 | Pabora ¢ 3D pyuxkoit 13 6 7 Co3nanue o6bekTa.
3ayer
10 | KoMrutexcHbI# 1 1 Hrororas paGora
IPaKTHKYM
HUTOIo 136 55 81




YYEBHO-TEMATHYECKUMU IIJIAH

Tema

KoaugecTBo yacon

Bcero

Teopus

IIpakTHKa

1.KomnbloTepHasi rpadpuka

4

2

Beenenue. IIpaBuna Texuuku 6e30macHOCTH
1pu paboTe Ha KOMIIBIOTEPE.

OcCHOBHBIE TOHATHS KOMIIBIOTEPHOM rpadUKu.

Haznagenue rpadudeckoro pegakropa
KOMITAC -3D. 3anyck nporpamMsi.

N | —

OcHOBHBIE 37IEMEHTHI pab04ero oKHa
nporpamMmmel KOMITAC-3D. OcHOBHBIE TaHETH
KOMIIAC-3D/

2. M3yyenne u pabora ¢ yepre:kaMu

W3meHeHHe pa3mepa H300paxeHus

Bri6op ¢opmaTa gepTexa ¥ OCHOBHOM HAIUCH

ITocTpoeHHE reOMeTpUYECKHX IIPUMHTHBOB

KOMaHIII:I BBOJIa MHOT'OYT'OJIbBHHKa U
IIPpsAMOYTOJIbHUKA
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I/I3yquHe CHUCTEMBI KOOpAHWHAT

Bemonnenne pabotsl «JIuHuM yepTexar

KoHcTpynpoBanue 065eKT0B

PenakTupoBanue geprexa

OtmMmeHa u oBTOp AeicTBHi. Beinenenue
06BEKTOB
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Vnanenue o6BEKTOB
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VYceuenne 00BEKTOB
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Brimonnenue ynpaxHeHui mo teme:
PenaktupoBanmne 00BEKTOB

[ ]

et

[y

KonmpoBanue 06b€KTOB IPH MOMOIIH MBIIIH

3. Onepanuu MoaeTHPOBaHHSA

Onepanusi «COBUT», KIOBOPOT)

Onepanyst «BblIaBIUBaHHE)

Omnepamus «MacmrabupoBaHue»

Omneparust «CuMmMeTpus)

Onepanus «Komwus»

Omnepaiyst «IIpoCTPaHCTBEHHOT'O
MOJIEITUPOBAHHS»
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4. Co3nanue yeprexen

[=))

IToctpoenue reomeTpuyeckiux 0OHEKTOB 11O
CeTKe

AJTOPUTM IOCTPOEHHUS NPSIMOYTOILHHUKA T10
CeTKe

BeimonHenne ynpaxxHeHuit o Teme:
«ITocTpoeHHne reoMeTpHUECKUX 0GBEKTOB 110
CETKE»

BBImomHUTE YepTexk JeTand B TpeX MPOEKIUIX,
IPY IOMOINA CETKH

Pa6Gota ¢ scku3amu




Hcnons3oBanne pasMepos u onop. 2 1 1

DopMaTHpPOBAaHHE F€OMETPHH SCKH3a

S. IIpoekTHpOBaHHe AeTaei 14 5 9

OCHOBHEIE TOHATHS CONPSKEHUH B YepTexkax 1 1

JeTajen

Iloctpoenne conpsikeHuii B yepTexax neraned | 2 1 1

B nporpamme KOMITAC-3D

IIpoexTrpoBaHHe neTanu «KproKay 2 1 1

ITpoeKTHpOBaHHKE JETAH (TIOJBECKAY 2 1 1

IIpoektupoBanue 3y6GuaThIX mepenad, Bajios, 7 1 5
a3HBIX BUJOB COCIUHEHHUIH

6. 3D neuarn 27 9 18

IIpaBuna Texnuku GesonacHocT npu paGore ¢ | 1 1

3D npuHTEpoM.

YcrpotictBo 3D npunTepa 2 1 1

OCHOBHBIE XapaKTEPUCTHKU IPUHTEDA, IPHEMBL | 2 1 1
aboThI

Honxmouenne 3D npuntepa. [leppas 2 1 1

HacTpoi#ka 3D npunTepa.

IIpaktuaeckas pa6ora. [IporpaMmHOe 2 1 1

obecneyenue s 3D nevaty.

Buns! mnactukos 1 1

Iloaroroska Mozenu x pa6oTe (pacmonoxeHue u | 2 1 1

T.1.)

Tune nopnepsxek u 3anonHeHus. 2 1 1

[ToanepuBaroIIie CTPYKTYpEI

BrimonHeHue npoekTon 12 1 11

[Ipaktuyeckas pabota. [Ipo6uas neyats. 3ager. | 1 1

7. Co3naHHe aBTOPCKHX MojeJei u ux | 10 10

nevyarthb

IIpakTuyeckas pabora. Co3aHue aBTOPCKUX 8 8

MOJIEJIEH U X NeYaTh

IIpaktuyeckas pa6ota. [Ipesenranus aBTopckux | 2 2

MoJIelIen

8. 3D ckanupoBanue 15 6 9

IIpaBuna Texnuku Ge3onacHocTu npu pabote ¢ | 1 1

3D ckaHepoM

Ycrpoiicteo 3D ckanepa 2 1 1

OCHOBHBIE XapaKTEPUCTHKH CKaHEpa 2 1 1

Hacrpoiika ckanepa, mpreMsl paGoThI 2 1 1

[ToaroroBka Moaenu 2 1 1

Bemonnenue npoexTon 6 1 5

9. PaGora ¢ 3D pyuxoii 13 6 7

IIpaBuna Texnuku Ge3onacHocTu npu pabote ¢ | 1 1

3D pyukoit

BrInoiHeHHE IIIOCKHX PHCYHKOB 2 1 1

Co3znaHue NIIOCKHUX 3JIEMEHTOB IS 2 1 1

noceayomei coopku

C6opka 3D Mozeneii M3 MIOCKHUX IEMEHTOB 2 1 1

O6BeMHOE prcOBaHHE MOJENEH 2 1 1

Bemonnenue npoekTos - 1 3

10. KoMnyieKCHBIH NPaKTHKYM 1 1

Hrtoropas arrecranus 1 1







COAEPKAHUE YYEBHO-TEMATHYECKOIO IIVTAHA
KomneioTepnas rpaguka

Huctpykrax no texnuke Ge3omacHocTy TpH paboTe Ha KOMIBIOTEpe. YCTPORCTBO U IPHHIMI paboTEI
TICpCOHAILHOIO  KOMIIbIOTEPa. YTO Takoe KOMMBIOTEpHAs rpaduka. Hasmauenwe rpaduueckoro
penakTopa. 3HakoMCTBO ¢ mporpammoli «KOMIIAC -3Dy (MHCTaNANMs, M3ydeHHe HHTEpdeiica,
OCHOBHBIE IIPUEMBI PaGOTEI).

H3yyenne n paGora c ueprexamu.

O630p 3D rpaduxu, 0630p pasrHoro [IPOrpaMMHOI0 obecneyeHus. 3HaKOMCTBO C nporpaMmoi «3D
MAX». Penaktupopanue Mozerei.

IIpakmuuecxue pabomui:

1. Cosnanue mpocTsix reoMeTpraeckux ¢uryp.

2. TpexMepHOe MOJETHPOBAHKE MOJIEIH 110 U306 pakeHHIO.

Ananumuyecxas oeamenvrocme:

- AHAIM3MPOBaTh H300PAKEHHS JUISl KOMITBIOTEPHOTO MOJIETTHPOBAHMS;

- AHAIM3MPOBATh U COMOCTABIIATE Pa3IMYHOE IPOrPaMMHOE 06ECIIeUeHH e,

IIpaxmuyeckas deamenvrocme:

- OCYIIECTBIIATE B3aMMOJCHCTBHE PA3HOTO IIPOrPAMMHOTO 0GECIICYEHHS;

- OIIPEACTATE BO3MOXXHOCTH MOJEIUPOBAHHUS B TOM HJIM HHOM NIPOrpaMMHOM 00€eCIIEYEHHH;

- IIPOBOAUTEH MOMCK BO3MOKHOCTEMN B IIpOrpaMMHOM obecreueHuy.
Onepauuu moxenupoBanus.

Croco6s1 co3nanus Mozienelt ¢ IpUMeHeHHEM OIepalMy MOJEIUPOBaHus, popMoo6pa3oBaHus..
Croco6b1 penakTupoBanus Moeneii. [IpuMeHeH e CIIeHABHEX OIepAIMi JJI CO3IAaHMsI SJIEMEHTOB
KOHCTpyKuuH. [Ipumenenne 6ubmuorek.

IIpaxmuyecxue pabomo::

1.Manunynsnuy ¢ o6beKTaMu.

2. ly6nupoBanue, pa3sMHOXEHHE 06BEKTA.
Ananumuueckas desmenvnocme:

- IPUBOZIUTH IPUMEPBI CUTyalMH, B KOTOPBIX TPeOYETCs HCIIOIb30BaHHE IPOrPAMMHOTO 00ECIIEUCHAS
s 3D MozmenupoBaHus.

IIpakmuueckas oesmenvrocmy:
- CO3/1aBaTh C HCIOJIb30BAHUEM KOHCTPYKTOPOB (IabioHoB) 3D mMomenw;

- IPOSIBIIATE H30OUPATENBHOCTE B paboTe ¢ GHGIMOTEKAMH, HCXO/IS U3 MODaIbHO-3THYECKHX
COOOpaXeHUH, TO3UTHBHBIX COLMATBHBIX YCTAHOBOK H HHTEPECOB MHIUBUIYAIBHOTO Pa3BHTHSL.



Co3sganne yeprexeii

O630p 3D rpaduxu, 0630p IIPOrpaMMHOr0 O6€eCTIeYeHUs IS CO3MaHUS 4gepTexka. 3HAaKOMCTBO C
nporpammoii «CorelDRAW», ocHOBBI BekTOpHO# rpaduKH, KOHBEPTHPOBaHHE (HOPMATOB,

IIPAKTHYECKOE 3aHITHE. CO3}I&HHC 9epTEXKa B MPOrpaMMHOM obecriedeHuH 1o 3D MOJETHUPOBAHUIO,

KOHBEPTHPOBaHHE rpaQuuecKuX H306paKEHHUH B BEKTOPHYIO rpaduxy.
IIpakmuyeckue pabomu::

1.PucoBanHEbIe KpUBEIE, MHOTOYTOIBHHKH.

2.Co3nanme rpapuyecKiM NPHUMHTHBOB.

3.Co3nanne NpoCThIX YepTexeit Ha Oymare.

4. co3zanue 3EKTPOHHOTO YepTexa.

Ananumuueckas oesmenvnocme:

- BBUABIIATD OOIIME YEPTHI ¥ OTIIMYMSA CHOCOGOB CO3IaHHS 4yepTexa,

- QHAIM3MPOBATh MOJEIb IS CO3/IaHHs YEPTEKa;

IIpaxmuyeckas desmenvrocme.:

- OCYIIECTBIIATE SNIEKTPOHHBIA YEPTEeX IO CPEICTBOM IPOrPAMMHOTO obecreder s ais 3D
MOJIETTHPOBaHMS;

- Co3/1aBaTh GIIaHK YepTexka M YepTex B GYMaKHOM BapHaHTe.
IIpoexTHpoBanue aeTaseii

W3yyenne mabnoHoB 11s co3nanus yeprexa B 3 IPOEKLHAX, CO3/JaHUE Pa3pe3OB, BHICTABICHHE
PasMepoB, IpaBHJIBHOE HAlHCAaHHE TEKCTA HA YEPTEKE.

IIpaxmuueckue pabomu::

1. Tloctpoenue conpsikenuit B yepTesxax meTasei.
2. IlpoexTupoBanue geTaiy.
3. IlpoekTHpoBaHHe 3yGuaThIX Nepesad, BAIOB, Pa3HBIX BUIOB COEIHHEHHUIL.

Ananumuyeckas oeamenvHocme:

- IPUBOJIUTE IIPUMEPEI CUTYaIMH|, Iie TpeGyeTcs YepTek B 2-X MPOEKIHX, I B 3-X, a IJie TpebyeTcs

paspes;

- QHAIA3UPOBATH M COMOCTABIIATH PA3IUYHYIO (YHKIMOHATBHOCT Pa3HOTO IIPOrPaMMHOTI0
obecnieyeHus.

IIpaxmuyeckas oeasmenvrocme.:
- CO3/1aBaTh pa3HbIE MPOEKIMH. UL TpahUUECKHX MOETIEH;

- PUCOBaThk KPUBBIC, YMETH CTPOUTH MHOI'OYTOJIBHUKH.



3D neyarts.

Yro Takoe 3D npuntep. Usyuenne paznosumsocreit 3D TIPHHTEPOB, Pa3IHYHOrO IPOrPAMMHOTO
obecneuennus. [TonGop crarcepa s 3D nprHTepa, BOIMOKHOCTE TIOCTPOEHHUS OAMIEPIKEK, IPABHIIBHOE
pacrofoxenue Moaenu Ha crone. [leyats Moneneit Ha Teriom u XOJIOTHOM CTOJIE, B YEM pa3HHIA.
Cpenctsa ma ydimeit are3sun miacTUKa co CToNoM.

IIpaxmuyeckue pabomu::

1. 3D npuntep, u3 yero cocrowur, NPUHIUIEL pabOTHI, PaCIIONOKEHHE OCEi.

2. Hacrpoiixa 3DnpunTepa, kamm6poska crosa, 3arpyska ITacTHKA.

3. 3.MA3sydeHne nporpaMMHOro obecreuenus AL IIevatH (caakicepsl).

4. BwuAbI I1aCTHKA, COCTAB. Temnepatyps nnasnenus. Xumudeckuii cocras.

5. IMoaroroska 3D momenu k TNIeYaTH, pa3OHUEHKE Ha CIIOH, IOTHOCTH 3aII0JIHEHHUS, 11€YaTh C

TOJIIEPIKKAMH, C TIJIOTOM, C KPaeM.
6. IlpoGHas neyars.

Ananumuyeckas oesmenvrocme:
- IPHBOZIUTE IPUMEPbI HOPMAIIbHBIX ¥ HehOPMATBHbIX HCIIOTHUTEIIEH;
- IPUAYMBIBATD 33/1a9H IO YIIPABJIEHUIO IPUHTEPOB ¢ [1K;
- BRUICNIATE IPUMEDBI CHTYaluUH, e TpeGyeTCs TEIIBIA CTO;
- OIIPE/ICIIATH BO3MOXHOCTD II€YaTH Ge3 momaepsKex;
- QHATM3UPOBATE MOJIENb, IS JallbHEHINEH IeYaTy U BHIGOD IIaCTHKA;
- ONIPEAEIIATE HeHcpaBHOCTH 3D npuHTepa;
- OCYIIECTBJIATH neyath Ha 3D npunrepe;
- CPaBHHBaTh Pa3JIMYHBIE CIalCePEI [TOCIE TTeYaTH.
IIpaxmuueckas oesmenvrnocme:
- KOHBEPTHPOBaTh Mojenb B STL-daiin, u B nansueitmem B GCODE;
- YMETB 3arpy’KaTh IIaCTUK, H OCYLIECTBIATH KATMOPOBKY CTOJA;
- IpaBUIIbHO pacnosarate 3D Monenu Ha cToe;
- OCYIIECTBIIATE NeyaTh Ha 3D npunTepe.
Coananne ABTOPCKHX MoJeJieH M HX NeYaTh.
CamocrosTensHas paboTa Haj CO3jaHAEM ABTOPCKHX MOJIEJIEH, IPOEKTOB C YEPTEKAMH H MEYATHIO.
IIpe3eHTanus aBTopcKUX MozeEH.

3D ckanupoBaHHe.



YcrpoiicTtBo 3Dckanepa, OCHOBHBIE XapaKTEPUCTUKH, HACTPOHKA, MpHeMBI paGoThl. O6mas uHpOpManus o
TOATOTOBKE MOAENH K pabote. IToAroToBKa MozeNy Ist pasHBIX TexHOTOrHi 3D [eYaTH.

IIpakmuyeckas paboma:

1. Hactpoiika 3D ckanepa
2. W3sydenme nporpaMMHOro obecrnedenus s CKaHMPOBAHHS.
3. BemonHenue nmpoekTos.

Ananumuyecras oesmenvrocme:

- ONPENETIATE BO3MOXKHOCTh CKAHMPOBAHMS,

- @HAIM3HPOBATh MOJEINb, IS JATBHEHIIEr0 CKAHMPOBAHMUSL;
- ONPEAEIATE HeUCIpaBHOCTH 3D ckaHepa;

- OCYIIECTBIIATE CkaHUpOoBaHHe Ha 3D ckanepe.
IIpaxmuyeckas oesmenvnocme:

- BBIIIOJITHEHHUE IIPOEKTOB.

Pa6ora ¢ 3D pyukoii

Huctpyknus mo pabore ¢ 3D pyuxoii. OcHOBHbIE MPHEMBI ¥ CITOCOOBL.
Cosnanne mIoCKux 31EMEHTOB [UIs nocjuenyomei coopku.
C6opka 3D Mopzene# U3 IMIOCKHX 3IEMEHTOB.

O6wemMHOe pricoBaHME MOneNel

Bemonnenune npoexros.

KomnuiekcHblit npakTukym

Pemenue TecToB u Hanucanue nporpamm.

Hroroas pabora.



YCJIOBUsA PEAJIM3AIIMUA NIPOTPAMMBI
MatepunajibHO-TeXHHYeCKOe 0GeceYyeHHe

Jlns ycremmHo# peanmsalMM IpOrpaMMBI HMEIOTCS: TIOMEIIEHHMS], YAOBIETBOPAIOIINE
TpeOOBaHMAM K 06pa30BaTeIbHOMY MPOLECCY B YUPEKAEHHUIX JTOMOIHATENLHOTO obpazoBanus,
KomnbioTepel, 3D mnpunTepsl, VHTepHET, HHTepaKTHBHas 10cKa, npoekrop, 3D ckanep,
KOMILIEKTyIOIIHe 1t 3D NPHHTEPOB, PacXOHbIE MaTePHATEI (ITACTHK Pa3HbIX BHIOB 1 pasHoro
LBETa, IByXCTOPOHHMH CKOTY, Kiie# mist 3D nevatn).

KaapoBoe oGecnieuenne

JlononHUTENBHYIO obpa3oBaTenbHyI0 Iporpammy peanu3yor neJaroru
AOTIONHUTENLHOTO  00pa30BaHUs C KIIACCHYECKMM o0Gpa3OBaHHEM, yYHTEND uHpopMaTHKH,
YYUTENDb PU3HKH.

Hudopmanuonnoe obecneyenne
http://today.ru — suuuknonemus 3D neuarn

http://3drazer.com - ITopran CG. Bonbmue apxusbi Moeneii u TeKCTyp st 3ds max
http://3domen.com - Caitr mo 3D-rpauxe Cepres u Mapuner Bonnapenko/supryanbHas mkona
10 3ds max/6ecnnaTHsie BUIEOYPOKH

http://www.render.ru - Caiit nocesmenns1it 3D-rpapuke

http:/3DTutorials.ru - [Topran nocesmennst H3ygenuto 3D Studio Max
http://3dmir.ru - Best koMnbroTepHas rpaduka — 3dsmax, photoshop, CorelDraw
http://3dcenter.ru - Tanepen/Ypoku

http://www.3dstudy.ru

http://www.3dcenter.ru

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

http://www.blender.org — opuupansHsIt anpec mporpaMMel 6nennep
http://autodeskrobotics.ru/123d

http://www.123dapp.com

http://www.varson.ru/geometr_9.html
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I'epacumos A. Camoyuurens KOMITAC-3D V12 , 2011 r.B. 464 CTp.

Bonbmrakos B.IT., Boukos AL, JIagex FO.T. Teepmorensuoe MOJEIUPOBaHHE NieTajlell B
CAD - cucremax: AutoCAD, KOMIIAC-3D, SolidWorks, Inventor, Creo. 2014 r.p. 304 ctp.

Bonbmakos B.I1. Co3nanue TPEXMEPHBIX MOZIENIEH M KOHCTPYKTOPCKOM JOKYMEHTAIIHH B
cucreme KOMITAC-3D, 2010 r.B., 496 CTp.
http://today.ru — SHIEKIonenus 3D neyatn

http:/3drazer.com - IMopran CG. Bonpmue apXUBBI MOZIENIEH U TeKCTyp ans 3ds max
http://3domen.com - Caitr mo 3D-rpaduxe Cepres u Mapuusr Bonnapenko/Bupryanenas mxorna
10 3ds max/6ecnaTHble BUAEOYPOKH

http://www.render.ru - CaiiT nocesmenHbH 3D-rpaduxe

http://3DTutorials.ru - [Topran mocesmen s u3ydenuro 3D Studio Max
http://3dmir.ru - Bes koMmnpioTepHas rpapuka — 3dsmax, photoshop, CorelDraw
http:/3dcenter.ru - Tanepen/y POKH

http://www.3dstudy.ru

http://www.3dcenter.ru

http://video.yandex.ru - ypoxu B nporpammax Autodesk 123D design, 3D MAX
WWW.youtube.com - ypoku B mporpammax Autodesk 123D design, 3D MAX
http://online-torrent.ru/Table/3D-modelirovanie
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http://www.123dapp.com
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MeTtoanyeckune pekomenaanuu
1O BBLINOJTHEHHIO CAMOCTOSITeJIbHBIX (MPaKTHYECKHX) paGoT

YuebHo-MeToxuyecKoe mocobue s
obyuaromuxcsipparMeHT

INosicuTensHas 3anucka

MeTtoauyeckue pekOMEHIAMH 110 BBITOTHEHHIO CaMOCTOSTENILHOM  (IIPaKTHYECKOH)
paboThl 06YYAOIMXCs MPH H3YYEHHH AOMOTHHTEIBHOMN obmepa3BuBaromIel mporpaMmsl ««3D
MOJETHUPOBAHHUE)

Lens MeTomuYecknx pexkoMeHIaNMil: OKa3aHue MOMOIIA 00y4aromuMcst B BBIOIHEHHH
CaMOCTOSTEIbHOM (IIPAaKTUYECKOM) paGoTHI.

Hactosimue mertomuueckue PCKOMCHIIAIUH COEpXKAT pPabOTHI, KOTOpBIE MO3BOJAT
06yqa}omnMca CaMOCTOSATEIIBHO OBJIAJETh (bYHJIaMeHTaJ'IBHLIMI/I 3HAaHUSAMH YMEHUSIMH U
HaBBIKAMH ZICATCIBHOCTH, ONBITOM TBOPYECKOH M NPOEKTHOM JEATETBHOCTH, U HallpaBJICHBl Ha
(hopMHEpOBaHHeE CreMYIOMMX KOMITETEHITHI:

Opranu30BEIBaTE COGCTBEHHYIO NESTENBHOCTS, BBIOUPATh THIIOBBIE METOIBI H CIOCOGHI
BEINIOJIHCHUS y4eOHBIX 3a/1a4, OLIEHUBATE MX 3((EKTHBHOCTE B KAYECTRO.

IIpuHuMaTte pemenus B cTaHgapTHBIX U HECTaHIAPTHBIX CHUTYaIlUsAX W HECTH 3a HUX
OTBETCTBEHHOCT.



OcCyIIECTBIATE OMCK M HCTIONB30BAHHKE uHMOpMALUH, HEO6XOXUMOM ISt 3G eKTHBHOrOBBINIONHEHHS
Y4e6HBIX 3a/1a4 INYHOCTHOTO Pa3BHTHSL.

Hcnonb3oBars MH(OPMAIHOHHO-KOMMYHHKAIIMOHHEIE  TEXHONOIHH B y4eOGHOIA
JIEATEBHOCTH.

Co3naBate U ynpapnsats Ha IIEPCOHATIEHOM KOMIIBIOTEPE B NIPOrPaMMHOM 06eCIIeYeHHH
Anst 3D mozpenupoanus u 3D nevatu

Co3naBath 1 06paGaTsiBaTh ME(POBLIE M300paXXeHHUS U 06BEMHbIE 0GBEKTEL

O6ecnieunBath MepHI O TEXHUKE 6€30IaCHOCTH npu 3D neuarn.

B pesynpTare BbioHeHHS caMOCTOATEIBHEIX (mpakTHyeckoi) paboT yyammecs JOKHEL
PaCIIMPUTE CBOX 3HAHHUS II0 OCHOBHBIM Pa3fiellaM IIPOrPaMMEL

Omnucanne KaxIol caMOCTOSTETbHOMN (npakTHYeckoit) paGoThl COACPKHUT TEMY, LIEIIH
paboTel, 3a/JaHMsL, TOPANOK BHIIOTHEHHS PaboTsl, GopMBI KOHTPOJIA, TPEGOBAHMS K BBIIOTHEHHIO
1 oopmiIeHHIO 3ananmil. [l TIOTySeHHUs NOMONHUTENBHOM, Gonee moapoGHON HH(pOpMaLKK O
H3y9aeMBIM BOIIPOCaM, IIPUBEJECHO y4eOHO-METOIMYECKOE H uH(OopManHoHHOEO6EeCIeUeH e,

Meroanueckne pexoMennanuu no BLINOIHEHNIO Pa3JIMYHBIX BHI0B CAMOCTOSITEILHOM
(mpakTHYecKoii) paGoThI
Merommyeckue pekomeHnaIyy 10 COCTABIEHHIO KOHCTEKTA
1. BuuMatensHO npounTaiite TeKCT. YTOUHHTE B CIIPaBOYHOH JIMTEPATYPE HENOHATHBIE CJIOBA.
Ilpu 3anucu He 3a6yapTe BEIHECTH CIIPaBOYHBIE JAHHBIE HA ITOJISI KOHCIIEKTA,
2. Beigenute ruaBHOE, COCTABbTE ILIaH;
Kpartko copmymnupyiite ocHOBHBIE MOTOKeHHS TEKCTa, OTMETBTE apryMEHTALUIO aBTOPa;
4. 3aKOHCIEKTHpYHTE MaTepHal, YeTKO ClIeays myHKTaM IutaHa. [Ipu koHCcekTHpOBaHUH
CTapaiTeCh BHIPA3HTh MBICIIbL CBOUMH CJIOBAMH. 3aIHCH CIIEIyET BECTH YETKO, SICHO.
5. I'paMOTHO 3amucHIBaiiTe NUTATEL Lutupys, yunteBaiite JTAKOHUYHOCTH, 3HAYUMOCTh
MBICJIH.
B Tekcte KkoHcmekTa jKenarenbHO [IPUBOIUTL HE TOJBKO TE3HCHBIE MOJIOKEHHS, HO M HX
AoxasatenbcTBa. [Ipu opopMueHun koHCIEKTa HEO6XOIHMMO CTPEMHTBCS K €MKOCTH Ka)KIOTrO
NPE/VIOKEHUS. MEBICIH aBTOpa KHHMIHM ClemyeT W3naraTh KpaTko, 3ab0oTACE O CcTHIEe
BBIPA3UTE/IEHOCTH HANMCAHHOTO. YHCII0O JOMOIHHUTENBHbIX JIEMEHTOB KOHCIIEKTA JOJDKHO OBITH
JIOTUYECKH  OOOCHOBAaHHBIM,  3allHCH  JOJDKHBI pacClpefieNiaTeCs B ONpENENICHHOM
TI0CICNIOBATEILHOCTH, OTBEYAIOMIEH JIOTHIECKON CTPYKTYpe MPOH3BENCHHMS. Jina yTounenus u
JOIOJTHEHHUSI HEOOXOAUMO OCTABIISATH MOJIS.

(98]

Meroauyeckne pekomMenIanmy 0 COCTAB/IEHHIO npe3eHTalHi
IIpesenTarus (ot anrHiicKoro ciosa - IpPENCTaBICHAE) — 9T0 HaGOP LIBETHBIX KAPTHHOK- CIIAHI0B
Ha ONPENCNCHHYIO TEMY, KOTODPBIH XpaHUTCS B daiile criennaibHOro ¢bopmarta ¢ pacumpennem
PPT. Tepmun «upesenramus» (uHorna TOBODAT «CIAHA-QHUIEM») CBS3BIBAIOT, IIPEX/IE BCETO, C
MHOODMAIIMOHHEIMA M peKJIaMHBIMH YHKUMSIMH KapTHHOK, KOTODbIE PACCYMTAaHbI Ha
ONPE/ICNICHHYIO KaTErOPHUIO 3pHTeNIelt (IIob30BaTeNneit).
Ipu cospanuu npesenramuu crexyer MIPUIEPKUBATHCS:

1. OCHOBHBIX peKOMeHIaIHi 110 JIU3aliHy Ipe3eHTaluu;

2. Ilpasun mpudroBoro opopmieHus;

3. OCHOBHBI# MpaBUI KOMIIBIOTEPHOro Habopa TeKcTa.
ITpasuna opopmnenns npesenramyu:
IIpaBuiio Ne 1: O6parute BHHMaHKE Ha Ka4ecTBO KapTHHOK. KapTHHKH 10IDKHEI GBITE KPYIIHEIMH,
4eTkuMu. He mbiTalitech pacTsruBate Menkue KapTHHKH 4epe3 BECh CIIAM[: 9TO MPUBEJET K ee
TIMKCETM3aMA ¥ 3HAYMTENILHOMY YXyMIIEHHIO KadectBa. Ha ommoOM craiine — HeGomee Tpex
KapTHHOK, YTOOEI He pacCeHBaTh BHUMAHKE H HE [IEPErPyKaTh 3penne. KapTHHKa 10DKHA HecTH
CMBICIIOBYIO HAarpy3Ky, a He MPOCTO 3aHUMAaTh MECTO Ha Cliaife.
IlpaBuno Ne 2. He neperpysaiite mpeseHTammio TeKcToM. MakcumanbHo cxatble Te3mchl, He



Gonee Tpex Ha ofHOM craiine. TeKCT He MOMKeH HOBTOPATh TO, YTO FOBOPSAT, BO3MOXKHO, JIHIIE
KpaTKO€ U3JI0)KEHUE CyTH CKa3aHHOTO.

IIpaBuno Ne 3. Odopmnenue Tekcra. TekeT mMODKEH GRITH YETKUM, NOCTATOYHO KPYIIHBIM, He
CIIUBATBCS C (OHOM.

IlpaBuno Ne 4. Hactpoiika anumanum. Ilopo# cocraButens mpeseHTanuu, Kax Oyaro urpas B
HHTEPECHYIO UIDY, EPEerpyKaeT NPE3CHTAINIO aHUMAIMOHHBIMH sbdexTamu. ITo oTBIEKAET H
OBIBAaCT OYEHH TAKENO IS IJias. Hcnonesyiite MuauMyM 3¢ ¢exTos, GepHTe TONBKO camble
npocthle. Oco6eHHO yTOMIISIOT Takue 3 peKThI Kak BBUICT, BpallleHHE, COOMpaHKe U3 3IEMEHTOB,
YBEJIMYEHHE, U3MEHEHHUE MIPU(Ta UITH [IBETA.

ITpaBuio Ne 5. CmeHa cnaiinos. 3meck ToXxe obpamaem BHMMaHHUE, KaK CMEHSIOTCS CIIaiiabl.
Jlydine He ucmonb30BaTh 31€Ck 3 bEKThI AHUMAITHHE COBCEM. Korna cnaiine: cMensiores, naesxkas
ApYT Ha Ipyra WK COOUPasCh U3 OTAENBHBIX II0JI0C, HAYHHAET IpOCTO psGUTS B I1a3ax. beperute
CBO€ 3PEHHUE M 3PEHHUS BALIUX CIIyIIaTeNeH.
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OBOPYJIOBAHME

3D — npunTep.

3D - npuHTEp ABYXIKCTpPYAEpHBIA.

3D — ckaHep py4HOI.

3D — pyuxa.

Hocka MarnuTHO-MapkepHas moBOpoTHAL.
I'paduueckuii nnanmer.

Hoyt6yx.



