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«HayvanbHble cBegeHUA no 3D mMofesiMpoBaHUIO»
ana 10-11 knacca
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Awwnanos AnekcaHap Hukonaesmy

2023-2024 y4ebHbIii rog



IHosicauTeABbHAA 3aANINCKA

JlononHuTenbHAs 001Ie00pa3oBaTeNibHas O0IEepa3BUBAIOIIAS POrPaMMa UMEET TEXHUIECKYIO
HaTpaBJIeHHOCTh. [IporpaMma pa3paboTaHa B COOTBETCTBUH CO CICAYIOIUMU HOPMATHBHBIMH
AOKYMEHTaMU:

- ®enepanbHbIii 3ak0oH Poccuiickoit penepaunu ot 29 nexadbps 2012 r. Ne 273-®3 «O6 obpaszoBanuu B
Poccuniickon @enepauuny,

- Pacniopsikenue npasurensctsa Poccutickoit @eneparuu ot 28 urosst 2017 r. Ne 1632-p «O06 yrBep:kaeHNH
nporpammbl «Iludposast skonomuka Poccuiickoi Denepannmy,

- KoHuenuus pa3BuTHs JONOIHUTENBHOTO 0Opa3oBanus nereit, Pacnopsokenue [IpasurenscTsa Poccuiickoii
denepaunu ot 4 centsaoOps 2014 r. Ne 1726-p;

- [opsinok opraHU3aliiy B OCYIIECTBIEHHU] 00Pa30BATEIBHOMN NESTEIBHOCTH 10 OTIOJHUTEIbHBIM
o0pa3oBaTeNbHBIM POrpaMMaM (yTBep kIeH NpukazoM MuHHcTepcTBa npocsereHus PO ot 9 nostOpst
2018 r. Ne 196);

- MeTtoanueckue peKOMEHAALUNH 110 TPOSKTUPOBAHHIO TOMOJIHUTENbHBIX 00IIepa3BUBAOIINX TPOrPaMM
(BKJTFOUAs pa3HOYypOBHEBBIE porpaMmel) [IncbmMo MuHHCcTEepCcTBa 00pasoBaHus U Hayku Poccun ot 18
HOs1Ops1 2015 roma Ne 09-3242;

- Canllun 2.4.4.3172-14 «CaHUTapHO-3NTUAEMUOIIOTHYECKHE TPEOOBAHMS K YCTPOHCTBY, CONEPIKAHUIO H
OpraHu3aLuy pekuMa padboTsl 00pa30BaTEIbHBIX OPTaHU3ALNI TOTIOJHUTEIBHOTO O0pa3OBaHMs AeTEi;

- JIOKQJIbHBIMH aKTaMHi MyHHIUIIATBHOTO Ka3€HHOTO 001eo0pa3oBaTeIbHOTO YUPEXKISHHS
Kpacnozasoackas COIl AkTyanbHOCTb IPOrPamMMBbl.

CoBpemMeHHOe 001ecTBO BCe OOJbINE 3aBUCHT OT TEXHOJOTHH U IMEHHO IO 3TOMY Bce Ooree
MNPUCTAJIBHOC BHUMAHUE YACIIACTCSA TaKoM 00JIaCTH UHTEIIEKTA YCJIOBCKA, KaK MHXKCHEPHOEC MBILJICHUE.

HHxeHepHOE MBIIIJIEHHE — 3TO CJIOKHOE 00pa3oBaHue, OObeANHAOIEE B CeOsl Pa3HBIE THUITBI MBILILIECHHS:
Joru4eckoe, npocrpancTserHoe. [IpakTudeckoe, HaydHOE. DCTETUUECKOE, KOMMYHHUKATHBHOE, TBOPYECKOE.

AKTyanbHOCTb BLIOPAHHOT'O HAPaBJICHHs AJis1 pa0OTHI 3aKJIF0YAETCS B TOM, YTO B COBPEMEHHBIX yCIOBHUSIX
Pa3BUTHS TEXHOJOTUH TpEXMepHas rpaduka aKTUBHO MPUMEHSIETCS I CO3JaHus M300paskeHUi Ha
IUTOCKOCTHU SKpaHa MM JIMCTa OyMard B HAyKH U IPOMBILIJICHHOCTH, HAMPUMEP B CUCTEMAaxX aBTOMATH3aLUN
npoekTHbIX padot (CAIIP).

[Ipouecc co3nanmst 000 TpéxMepHOH Moaean oObekTa Ha3biBaeTcst «3D-monenuposanuey». B
COBPEMEHHOM MHUpe HabupaeT o0OpOTHI MOMYJSIPHOCTL 3 D-TeXHOMOTHiA, KOTOpPbIe BCe OOJbIIE BHEAPSIOTCS
B Pa3IUUHbIEC CEepbl AeSITETPHOCTH YeJIOBeKa. 3HAUNTEIbHOE BHUMaHHE yaemnsercs: 3D-MonenupoBaHHmIo.
DTO nporpeccuBHas OTpacib MyJbTUMENNA, TIO3BOJISAONAsl OCYLIECTBIISATh MIPOLIECC CO3AaHUS TPEXMEPHBIX
Mojeneii 00beKTa MPU MOMOLIH CIELHATbHBIX KOMITBIOTEPHBIX porpamm. [Iporpamma « KOMITACY -
rpadpuuecKuii makeT, MperHa3HAYSHHBIN I JIF0OOTO CIIeHaNNCTa, PAa0OTAIOIIEro ¢ MPOEKTHON rpaduKoi u
nokyMeHTanuen. JlanHas BepcHsi mporpaMMbl OPHEHTHPOBaHA Ha paboTy, Kak ¢ IBYMEPHBIMH, TaK U
TPEXMEPHBIMU OOBEKTAMH.

Ota rpaduueckas mporpaMma MoOMOTaeT pa3BUBATh Y IIKOJIBHUKOB O0OPa3HOE MBILLIEHHE, TBOPUECKHE
cnoco0OHOCTH, JIOTHKY, (paHTasznio. Ha 3aHATHSX IIKONBHUKH y4aTcs u300pakaTh CpeaCcTBAMU



KOMITBIOTEPHOH TpaduKH MPOCTEHIINe reoMeTpruuecKkue oopaspl. Y3HAIOT, KaK MPAaBUIBHO OQOPMHUTH
YepTeIK, MPOCTABUTH pa3Mephl U paboTaTh ¢ TpEXxMepHOit rpadukoil. [IpuodperaroT 3HAHUS U YMEHHS
paboThl Ha coBpeMeHHBIX npodeccroHanbHbIX [IK 1 mporpaMMHBIX cpencTBax, BKIIOYas rpaguuecKuii
penaktop KOMITAC-3D. C noMoImpio TpeXMEepHOTo rpad iIecKoro ueprexa U pUCyHka pa3padaTeiBaeTcs
BU3yaJIbHBIA OOBEMHBIH 00pa3 JKeJlaeMoro 00beKTa: CO3AeTCs KaK TOUHAs KOIHSI KOHKPETHOTO MPEeIMeTa,
TaK 1 pa3padaThIBA€TCS HOBBIM, €Ille HE CYIIeCTBYIOIUN 00beKT. 3D-MoneapoBaHue NPUMEHSIETCS KaK B
TEXHUYECKOH cpeie, sl CO3AaHUs POMBIIIJICHHBIX OOBEKTOB, TAK U JIJIsl CO3AAHUS 3CTETHUECKUX U
XYIOXKECTBEHHO-Trpaduieckux obpa3os u 00beKkTOB. U3roToBieHne 0ObEKTOB MOKET OCYILIECTBISITHCS C
noMoupto 3D-npuHTepa.

YHukanbHOCTh 3D-MOAENMUPOBaHUS 3aKII0UAETCS B UHTETPALIUU PUCOBAHMS, YepUeHHUsi, HOBbIX 3D-
TEXHOJIOrui. YTO CTAaHOBUTCSI MOIHBIM HHCTPYMEHTOM CHHTE3a HOBBIX 3HAHWN, PA3BUTHS
MeTalpeMETHBIX 00pa30BaTeIbHbIX pe3ynbTaToB. OOyuaromuecs OBIaAeBa0T LEIbIM PSII0M
KOMILIEKCHBIX 3HAHUH M YMEHUH, HEOOX OTUMBIX JIJIsl peaTU3aLiH MPOEKTHON NeATEIbHOCTH.
DopMUPYIOTCSA NPOCTPAHCTBEHHOE, AHATUTUYECKOE U CUHTETUYECKOE MBILIICHUE, TOTOBHOCTD U
CIOCOOHOCTB K TBOPUECKOMY IMOMCKY M BOIUIOIIEHHIO CBOMX MAEH Ha MPAaKTHKE. 3HAHUs B 00JIACTH
MOJIEIMPOBAHUS HALIEJIMBAET JETeH HA OCO3HAHHBIN BBIOOP MPodecCHu, CBI3aHHON C TEXHUKOM,
n300pa3sUTEIbHBIM HCKYCCTBOM, TU3AHHOM: HHXKEHEP-KOHCTPYKTOP, HHKEHEP-TEXHOJIOT, MTPOEKTHPOBILHK,
XYIOXKHUK, TU3ANHED.

HoBu3HOHM B TaHHOM HaNpaBJEHUH SIBJSAECTCS TPUMEHEHUE B 3D-MonennpoBaHuu TEXHOJIOTUH PUCOBAHUS
3D-pyukoii. B nanHOM mponecce st co3naHusi 0ObeMHBIX H300payKeHUH HCIIONB3YETCs] HArPEThIN
OuopasnoraeMblii TUTACTUK. 3aCTHIBIINE JTUHUH U3 IJIACTHKA MOXKHO PAacCIojiaraTh B Pa3IMYHBIX IIOCKOCTSIX,
YTO MO3BOJIIET PUCOBAThH B MPOCTPAHCTBE U CO3/IaBATh OOBEMHBIC MOJIEIH.

Kpaiine Baxno. Uro 3anatus 3D-monennpoBanreM NO3BOJISIIOT Pa3BUBATh HE TOJBKO TBOPUYECKUIN
MOTEHLMAJ [IKOJbHUKOB, HO U UX COLMAJIbHO=NIO3UTUBHOE MBbILJIEHHE. TBOPUECKUE POEKTHI IO CO3AAHUI0
APT-00beKTOB: MONAPKH, CYBEHUPBI, U3EIHS AJIS1 PA3JIMUHBIX COLMATBHO-3HAYUMBIX MEPOIPUSTHIA.

[Iporpamma paspaboTaHa uIst yUpEKISHUS JOTOJHUTEIFHOTO 00pa30BaHUs, YTO aKTYaJIbHO, TaK KaK B
JOTIOJTHATEILHOM 00pa30oBaHUU 00pa3oBaTeNbHAS NEATEPHOCTD JOKHA OBITh HAIpaBJIeHA «HA
COLMAIN3ALIMIO M aJJaNTALUI0 OOYYAIOLINXCS K )KU3HU B OOIIECTBEY.

Hogas Konuenuus pa3sBuTHS JONOTHUTENBHOTO 00pa30BaHNs HALICTHBACT YUPEKICHHS
JOTIOJTHUTEIBbHOTO O0pa30BaHUs Ha «IIPEBpALIeHHE )KU3HEHHOTO MIPOCTPAHCTBA B MOTHBHPYIOIIEE
IIPOCTPaHCTBOY.



IHJTAHUPYEMBIE PE3VJIBTATDBI

eas nporpammsl

dopMHpOBaHHE U PA3BUTHE Y OOYHAIOIIUXCS MPAKTUIECKUX KOMITeTeHLMH B obyactu 3D TexHOMmoruil.
[ToBeILIIEHNE TO3HABATENILHOW MOTHBALIUH U PA3BUTHE 3JIEMEHTOB HHXXEHEPHOT'O MBIIIJICHUST 00y Yar0 X Csl
B MpoLIecce MPUOOpETeHNs 3HAHU, YMEHUI 1 HaBbIKOB 3D-MonenupoBanus U pa3paboTKH COLMAIbHO-
3HAYUMBIX TBOPYECKUX MPOEKTOB.

3agaum nporpamMmal
- HAy4uTh 00YHArOIUXCs CO3AaBaTh MOJIENH B porpammax 1o 3D MopennpoBaHHIo;
- HayuuTh oOyuarommxcsi paborarb Ha coBpeMeHHOM 3D obopynoBaHum (pUHTEpP, CKaHED, 3 PYUKH);

- BBIIIOJIHATD H pa3pa6aTbIBaTb ABTOPCKUE TBOPUECCKUEC MTPOCKTHI C IPUMCHCHHUEM 3D MOOCIINPOBAHUA U
3alUIaTh UX Ha HAYYHO-TIPAKTHUYCCKUX KOH(I)epeHLII/ISIX;

- mpodpopreHTAIHS OOYHAFOIIIIXCS,
- IOATOTOBHUThH OOYHAIOIIUXCSI K BBICTYILICHHSIM HA COPEBHOBAHMSAX 10 3 D MozmeInpoBaHuio.
OcHoBHBIE 0c00€HHOCTH POrPpaAMMBI

[Iporpamma npenycMaTpuBaeT MOArOTOBKY oOyuaromuxcs B odnactu 3D-monenuposanns u 3D-newaru.
Obyuenne 3D-MoneIMPOBAHUIO OUPAETCS HA YK€ UMEIOIIHNACS Y 00YHarOIUXCsI OMBIT TOCTOSTHHOTO
NpUMEHEHHsI HHPOPMATMOHHO-KOMITBIOTEPHBIX TEXHOJIOTHH.

B coaepskanuu mporpaMMbl 0c000€ MECTO OTBOAHUTCS MPAKTUYECKUM 3aHSATHSIM, HAIIPABIECHHBIM Ha
ocBoenue 3D TexHonoruu u 00paboTKy OTAEIbHBIX TEXHOJOTHYECKHUX TPUEMOB U MPAKTHKYMOB,
NpaKTHUECKUX pabOT HAMpPABJICHHBIX HA MOJyUYEHHE Pe3yJbTaTa, OCMBICIEHHOIO M HHTEPECHOTO IS
obyuaromerocst. Pe3yipTaToM peanusanny BCeX 3a1a4 sIBISIOTCS TBOPYECKUE ITPOEKTHI — co3anHble APT
OOBEKTBI, CyBEHHPHIL.

[Iporpamma siBisieTcs aBTOPCKOM, pa3padoTaHa M COCTaBJIEHA B COOTBETCTBHHU C TPEOOBAHHUSMU K
TOTIOJTHUTENBHBIM 001e00pa3oBaTeIbHBIM OOIEPa3BUBAIOIINM ITPOrPAMMAaM.

B nporpamme 10CTaTOYHO MOJHO U3JIOKEH TEOPETUYECKH YUeOHBIH MaTepHal, MPH 3TOM KO BCEM TeMaM
YEeTKO ONpPENeNICHbl MPAKTUIECKHIE 3aHATH, KOTOPBIM OTBOAUTCS 3HAUUTENbHAS POJIb, YUUTHIBAS
cneunuky nporpammel. [IporpamMma cocraBiieHa Tak, 4TOOBI KaXKIbli 00yHYarOIIUNACS UMET BO3MOKHOCTh
CaMOCTOSITENIbHO BBIOpaTh Hanboiee HHTEPECHBIH OOBEKT U TeMY il PaboThI,

IIporpamma npenHazHaueHa it oOyyarommxcst 11-17 ieT, mposBISIFOIIUX UHTEPEC K TEXHUYECKOMY
TBOPYECTBY.

O6mbem nporpaMmbl: 68 TEMaTHUECKUX Yaca.
Cpok ocBoenusi: 1 rox

Pexum 3ansaTHil: 2 pasa B Henemo. [IpogomkurensHOCTD 3aHaTHH — | Hac.



COAEPKAHUE NTPOI'PAMMDBI

YUYEBHBIN IVIAH
Ne | ComeprxaHue KonnuectBo yacos dopwma arrecranmn/
wn Bcero Teopus IIpakTuka KOHTPOJIA
1 KowmnerotepHas rpaguka | 6 4 2 3auer
2 | Usyuenue u padora c 10 4 6 3auer
YepPTEIKAMU.
3 Onepauuu 10 5 5 3auer
MOJIEJIUPOBAHHSI
4 Coznanue ueprexei 12 6 6 Coznanue ueprexa.
3auer
5 | IIpoexTupoBanue 12 6 6 COopxka obbekra.
netayen 3auer
6 3D neuyatb 6 2 4 [IpobHas mevaTs.
3auer
7 Coznanue aBTOpPCKUX 6 6 IIpesentanus
MojeNeli 1 UX MevaTh ABTOPCKHUX
IIPOEKTOB
8 | 3D ckanupoBanue 3 1 2 IIpoGHoe
CKaHUPOBAHHE.
3auer
9 | Pabora ¢ 3D pyuxoii 2 1 1 Cosznanne oObeKTa.
3auer
10 | KomnuekcHbIi 1 1 Hrorosas
NPAKTUKYM aTTecTalus
HUTOI'O 68 29 39




YUYEBHO-TEMATHUYECKWH IIAH

Tema

Koaun4yecTBo 4acos

Bcero

Teopus

IIpakTuka

1. KomnbrorepHas rpadguka

4

2

Brenenue. [IpaBuia TexHnku 6€30MacHOCTH
npu padoTe Ha KOMIBIOTEPE.

OCHOBHBIE IOHSATHUS] KOMITBIOTEPHOM rpaduKu.

Hasnauenue rpapudeckoro peaaktopa
KOMITAC -3D. 3anyck nporpaMmblL.

[\® B

OcHOBHBIE 3JIEMEHTBI padoUero OKHa
nporpamMmMbl KOMITAC-3D. OcHoBHBIE naHenu
KOMIIAC-3D/

2. 3yuenue u padora ¢ 4eprekaMu

UsmeHeHne pasmMepa n300pakeHusl

Bribop hopmaTa yepTeska 1 OCHOBHOM HaANIUCH

ITocTpoeHue reoMeTpu4ecKux NPUMHTHBOB

Komanas! BBOIa MHOIOYTOJIBHUKA U
PsIMOYTOJIbHUKA

[ | |

I/IsyquI/Ie CUCTEMbBI KOOPAWHAT

BrmonHerne padbotel «JIuHNM yepTeka»

KoHcTpynpoBaHue 00beKTOB

PepgaktupoBaHue ueprexa

OTtmeHa u noBTop AelicTBUil. Brinenenue
00BEKTOB

| | | et | et

| | | et

BrimonHeHne ynpasxHEeHHi 10 TeMe:
Penakruposanne 00beKTOB

p—

3. Onepanun MOCJTHPOBAHUS

Onepaunﬂ «CABUIY, KIIOBOPOT»

Onepaunﬂ «BbIAABJIMBAHUECY

Omnepanyst «MacmrabupoBaHue)

Onepauust «KCUMMETpUs

Omnepanust «Konus»

4. Co3nanue ueprexei

[MocTpoeHne reoMmeTpudeckux 0OBEKTOB MO
CEeTKe

b [N | |t ]t |t [ €y

[N | | ]t |t [ €y

AJNrOpUTM MOCTPOEHMUSI MIPSIMOYTOJIbHUKA 110
CETKE

BrImosHeHNne ynpaskHEeHH [0 TeMe:
«ITocTpoeHne reoMeTpuIecKix OOBEKTOB 110
CETKE»

BBINOMHUTE YepTex AeTaiu B TPEX MPOEKLUsX,
MIPU NOMOIIU CETKH

Pabora ¢ s3ckuzamu

~o

Hcnonp3oBaHue pasMepoB U OIOpP.
DopmaTupoBaHNE FEOMETPUH HCKU3A

S. IlpoekTupoBanue aeraJjeii

12

OcCHOBHbBIE IOHATHSI CONPSKEHUN B UepTekKax
neTanen

IlocTpoeHue conpsi>KeHUN B UepTexkax AeTalen




B nporpamme KOMITAC-3D

IIpoekTupoBaHUEe AETANH KKPIOKAY 2 1 1
IIpoekTupoBaHne aeTaau «IOABECKA» 2 1 1
IIpoekTupoBanne 3y04aThIX Nepenad, Bajos, 7 2 3
pPa3HbIX BUJOB COEIMHEHUN

6. 3D neuarb 6 2 4
OcHOBHbBIE XapaKTepUCTUKH NMPUHTepa, npuemsl | 1 1

paboThI

ITonkmouenue 3D npuntepa. Ileppas 1 1

HacTporika 3D nmpuHTepa.

ITpakTnueckas pabora. IIporpammuoe 1 1
obecnieuerne mist 3D nevaru.

Bune! mnactukoB 1 1
Tunel noaaep:xeK U 3aN0JIHEHMUS. 1 1
Ilonnep:xuBaroIue CTPyKTYypPhI

BrInosiHeHHE NPOEKTOB 1 1
7. Co3naHune aBTOPCKUX Mojeeid u ux |6 6
nevyarb

IMpaktuueckas padora. CozmaHue aBTOPCKUX 8 3
MOAEJIEH U UX Ne€YaTh

IIpakTnueckas pabota. IIpesenrarus aBTOpcKux | 2 3
MOAeJen

8. 3D ckanupoBanme 3 3
Yerpoiicteo 3D ckanepa 1 1
Hactpoiika ckanepa, npuemsl paboThbl 1 1
BrInosiHeHHE NPOEKTOB 1 1
9. PaGota ¢ 3D pyukoii 13 7
BrInosiHeHHE NIOCKHUX PUCYHKOB 2 1 1
O0BeMHOE pHUCOBaHHE MOAEEH 2 1 1
10. KommuiekCHbII NPaKTHKYM 1 1
Hrorosas atrecranus 1 1
UTOTO 68 29 39

COAEPKXAHUE YYEBHO-TEMATHYECKOI'O IVIAHA

Komnbrorepnas rpaduka

HHCTpyKTaX MO TEXHHUKE OE30MacHOCTH NMPH padoTe Ha KOMIBbIOTEpPe. Y CTPOMCTBO M MPUHLHIT PaOOTHI
NEPCOHAJILHOrO KOMITbIOTepa. UTo Takoe koMmbroTepHas rpaduka. Haznauenne rpaduaeckoro
penakrtopa. 3aakomMcTBO ¢ nporpammoit «KKOMITAC -3Dy (uHCTansauus, n3y4denne narepderica,
OCHOBHBIE ITPHEMBbI PaOOTBHI).

N3y4enne u paGoTa ¢ 4epTeKaAMu.

0630p 3D rpaduku, 0630p pasHOro MPOrPaMMHOTO obecreueHusi. 3HAKOMCTBO ¢ Tiporpammoit «3D
MAX». PenaktupoBaHue Mozenei.

lIpaxmuuecxue pabomut:

1. Coszganue mpOCThIX TeOMeTprUdIecKux puryp.

2. TpexmepHOE MOAETUPOBAHIE MOJENHN IO H300PAKEHHIO.



Ananumuyeckasn oesamensHoCH®s.

- aHaJIM3UPOBATH U300PAKEHHUS TSI KOMITBIOTEPHOTO MOJEIUPOBAHUS,

- aHAJIM3UPOBATDH U COMOCTABIISATH PA3IMYHOE MPOrPaMMHOE OOeCIIeYeHe.

Ipaxmuueckas OesimensHOCHb:

- OCYLIECTBJIATh B3AMMOJICHCTBUE PA3HOTO MPOrPAMMHOTO 00ECTIeUEeHMS,

- ONPENENSITh BO3MOKHOCTH MOJSITHPOBAHKS B TOM HJIM HHOM MPOTPAMMHOM O0€CTIeUeHNUH,

- IPOBOJIUTH MOMCK BO3MOXKHOCTEH B MPOrPaMMHOM OOECTIEHEHUH.
Onepanyu MOACJTHPOBAHMSL.

CriocoObl co3nanust MozieNiel ¢ IPUMEHEHNEM OlNepaiii MOJAEIUPOBaHUs, (POpMOOOPa3OBAHMUS. .
CrnocoOwl penaktupoBanust Moaenei. [IpuMeHeHne crieluaabHbIX OMePALHid TSk CO3aHUs SJIEMEHTOB
KOHCTpYKLUuil. [IpumeneHne 6ndnmnorex.

lIpakmuyeckue pabomui:

1. Manumynsiun ¢ 00beKTaMu.

2. AybnupoBaHue, pa3MHOXKEHHE OOBEKTA.
Ananumuyeckas OesmensHOCHb!

- IPUBOAUTD MPUMEPBI CUTYALHH, B KOTOPBIX TpeOyeTcsl NCIONIb30BAHUE MTPOrPAMMHOI0 00eCTIeYeHUs
st 3D monenupoBaHus.

IIpaxmuueckasn OesimenbHOCHb:
- CO3/1aBaTh C UCTIOJIB30BAHUEM KOHCTPYKTOPOB (11adaoHoB) 3D monenwy;

- MPOSIBJIATh U30UPATENLHOCTD B padoTe ¢ OMOIMoTeKaMu, UCXOS 13 MOPATbHO-3THYECKUX
COO0paKeHMIA, TO3UTHUBHBIX COLUATBHBIX YCTAHOBOK U MHTEPECOB HHIUBUAYATBHOTO PA3BUTHS.

Co3nanue 4yeprexei

0630p 3D rpaduku, 0630p MporpaMMHOTro 0OECTIEUEHHUS ISl CO3AHUS YePTeKa. 3HAKOMCTBO C
nporpammoii «Corel DRAW», 0CHOBBI BEKTOPHOH rpad vk, KOHBEPTHPOBAHHE (OPMATOB,
npaktuieckoe 3ansaTue. CozmaHue 4yepTeka B MporpaMMHOM obecriedennu o 3D monenupoBaHmto,
KOHBEPTHPOBAaHUE rpapuueckux N300paKeHUH B BEKTOPHYIO IpaduKy.

lIpakmuyeckue pabomui:

1. PucoBaHHbIe KPUBBIE, MHOTOYTOJIbHUKH.
2.Co3nanue rpadUIecKuM MPUMUTHBOB.
3.Co3nganne IpoCcThIX uepTekel Ha Oymare.
4. co3naHue 3IEKTPOHHOIO YePTexKa.

Ananumuueckas 0esameibHOCIb:



- BBISIBJISITH OOIINE YePThI U OTJIUYHSI CIIOCOOOB CO3JIaHUS YePTEIKA,
- aHaJIM3UPOBATH MOJIEJIb JIJISl CO3MIAHUS YePTEKA,
IIpaxmuyeckas OesmenrbHOCb !

- OCYLIECTBJIATD 3JIEKTPOHHBINA YePTEXK MO CPEACTBOM MPOrPaMMHOTO obecrnieuenus st 3D
MOJAEINPOBAHUS,

- co31aBaTh OJJaHK YepTelka M 4epTeX B OyMa)KHOM BapHaHTE.
IIpoexTHpoBaHue aeTaei

Uzyuenue mabioHOB I CO3IaHUS UepTeka B 3 MPOEKIHUIX, CO3TaHNE Pa3pPe30B, BHICTABICHNE
pa3MepoB, NPaBUJIbHOE HAIMCAHUE TEKCTA Ha YepTexe.

lIpakmuyeckue pabomui:

1. IlocTpoeHue CONpsKEHUN B UepTexkax AeTajei.
2. IlpoexTupoBaHuE AETAIN.
3. TlpoexTupoBaHue 3y0YaThIX MMepenad, BaJiOB, PA3HBIX BUJIOB COSTMHEHHIA.

Ananumuueckas 0esameibHOCIb:

- IPUBOAUTD PUMEPHI CUTYALHH, T1e TpeOyeTcs uepTex B 2-X MPOEKUHUsX, I B 3-X, a rae Tpedyercs
paspes,

- AHAJIM3UPOBATH U COMOCTABIISITh PA3IMIHYIO (PYHKINOHATIBHOCTH Pa3HOTO MPOTrPAMMHOTO
obecrieueHusl.

lIpakmuyeckas OesamensHOCHIb!
- CO3/1aBaTh Pa3HbIe MPOESKINH. IS TPaPHUECKUX MOZIENeH;

- pUCOBaThb KPUBLIC, YMETH CTPOUTHL MHOTI'OYT'OJIbHHUKH.

3D neuare.

Yro takoe 3D npunrep. M3yyenue pasnosugnocreil 3D npuHTEpOB, pa3inyHOro NpOrpaMMHOrO
obecnevenus. [TlonOop cnaticepa as 3D npuHTEpa, BO3MOKHOCTH MOCTPOSHHUS TIOANEPIKEK, MPABUIIHBHOE
pacnonoxxenue moaenu Ha croge. [leqate Moaesnel Ha TETUIOM U XOJIOJHOM CTOJIE, B 4YEM Pa3HULA.
Cpenctsa s gydilel aare3uu MjacTUKa cO CTOJIOM.

lIpakmuyeckue pabomui:

3D npuHTep, U3 YEro COCTOUT, MPUHIMITEI PA0OTHI, PACTIONOKEHHUE OCEH.
Hacrpotika 3DnpunTepa, kaaudpoBka CToJIa, 3arpy3Ka MmiacTHKa.

3 M3yuenne mporpaMMHOro obecreueHust Isl mevaTy (Ciaaiceps).

Bupe! nnactuka, cocras. Temneparypel nnasiaeHus. XUMHYECKHUI COCTaB.

A e

IMoaroroka 3D monenu k nme4yatH, pa30HeHre Ha CJIOH, MJIOTHOCTDb 3aIOJTHEHUS, TIe4aTh C
MOAACPKKAMH, C IJIOTOM, C KPaeMm.



6. IlpoOnas meuars.

Ananumuyeckas OesmensHOCHb!

- IPUBOAUTD PUMEPHI (POPMATbHBIX 1 He(OPMAIBHBIX UCIIOJHUTENEH;

- IPUAYMBIBATH 3a/1a4H 10 yIipaBieHuto npuHTepos c I1K;

- BBIZIEJIATh IPUMEPBI CUTYALUH, re TpeOyeTcs TeIIbli CTOl,

- OTpeAeTsITh BO3MOKHOCTD Te4YaTh 0€3 MoaaepIKek;

- AHAJIM3UPOBATH MOAEIb, IS aJbHEHIIIEH MMedaTH U BbIOOP IIACTHKA,
- OIpeAenATh HencnpasHoCTH 3D nmpunTepa;
- OCYLIECTBJIATh Nedath Ha 3D npuHTepe,

- CPaBHUBATh Pa3JIMYHBIE CIANCEPBI TOCHE TeYaTH.

Ipakmuyeckas OesmensHOCHb!

- koHBepTUpoBaTh Moneib B STL-daiin, u B nansueiimem B GCODE;

- YMETb 3arpy’KaTh IUIACTUK, U OCYILIECTBIIATh KaJHOPOBKY CTOJA,

- IPaBWJIBHO pacnonaraTs 3D Monenu Ha CTOJE,;

- OCYHLIEeCTBJIATh Nevath Ha 3D npuHTepe.

Co3nanue aBTOPCKUX MO/IeJIeli U UX Me4YaThb.

CamocrosiTennbHas pa60Ta Haa CO3AaHUEM aBTOPCKUX MOI[G.]'IGfI, MPOCKTOB C UCPTECKAMU U IICUATBIO.
IIpesenTanus aBTOPCKUX MOJEIEH.

3D ckaHupoBaHue.

YcrpoiictBo 3DckaHepa, OCHOBHBIE XapaKTEPUCTUKH, HACTPOIKa, mprueMbl paboTel. OOmmas nHpopmauus o
MOATOTOBKE MojeNH K pabote. ITonqroToBka Monenu aAis pa3HbIx TexHonorui 3D nevatw.

Ipakxmuyeckas paboma..

1. Hacrpoiika 3D ckanepa
2. H3ydeHue nporpaMMHOro obecrneueHust IJisi CKAaHUPOBAHUSI.
3. BrpimonHeHue NpoeKTOB.

Ananumuueckas OesameivbHOCMb!

- OMPEAENSITh BO3MOXXHOCTh CKAHUPOBAHUS,

- QHAJM3UPOBATh MOJENb, IS AATbHENIIEr0 CKAaHUPOBAHUS,
- ompeaesATh HeucnpaBHOCTU 3D ckaHepa,

- OCYILECTBJISITh CKaHUpPOBaHUE Ha 3D ckaHepe.



Ipakmuyeckas OesimenbHoCb!

- BBITNIOJIHEHUEC ITPOCKTOB.

PaGora ¢ 3D pyukoii

Wnctpykums no padore ¢ 3D pyukoii. OCHOBHbIE TPUEMBI U CITOCOOBI.
Co3nanne TIOCKHUX 3JIEMEHTOB UIS TOCIEAYIOLIe COOpPKH.

Cbopka 3D moneneii U3 MIOCKUX 3JI€MEHTOB.

O0beMHOe puCOBaHKE MOAEEH

BrimosnHeHne NPOEKTOB.
KomMiuiekcHblii IpakTHKYM

Pemmenune TecTOB M HaNMCaHKE MPOTPAMM.

Hrorosas arrecrarius.

YCJIOBUSA PEAJIMBAIIUN ITPOT'PAMMBI
MaTepuaabHO-TeXHHYECKOe o0ecrnevyeHue

Jns ycHnemHoON peanusaluyd NPOrpaMMbl UMEKOTCS: MOMEINEHUs], YAOBJIETBOPSIOLINE
TpeOOBaHUSAM K 00pa30BaTEIBLHOMY MPOLECCY B YUPEKACHUSIX IOMOJHUTEIBHOTO 00pa3oBaHus,
koMmnbroTepel, 3D mpuntepsl, HHTepHET, HHTepakTHUBHas 1OCKa, mpoexktop, 3D ckaHnep,
KoMIuiekTyromme s 3D mpuHTEepoB, pacxonHble MarepHaibl (IIACTUK Pa3HbIX BHIOB U
Pa3HOrOo IBETA, IBYXCTOPOHHUM CKOTY, Kied mist 3D mevarn).

Kanposoe obecneuenue
JIOTIOSTHUTEBHYFO 00pa3oBaTeNbHYIO nporpamMmy peann3yoT nenaroru
JOTIOJTHATEILHOTO 00pa30BaHUsl C KJIACCUYECKUM O0pa30BaHUEM, YUUTENb HH()OPMATHKH.



Nudopmanuonnoe odecneuyeHue

http://today.ru — srnuknonenus 3D nevatn

http://3drazer.com - [Topran CG. bonbiine apxuBbl MOeNeH U TeKCTyp ais 3ds max
http://3domen.com - Caiit o 3D-rpaduxe Cepres u Mapunbl boHIapeHKO/BUPTyabHAasI LIKOJIA
no 3ds max/GecriaTHbIE BUAEOYPOKHU

http://www.render.ru - CaiiT nocssitueHHeiii 3D-rpaduke

http://3DTutorials.ru - [Toptan nocesmenHsIii nuzyuenuno 3D Studio Max
http://3dmir.ru - Bes komnbrotepras rpaduka — 3dsmax, photoshop, CorelDraw
http://3dcenter.ru - T'anepeu/Ypoku

http://www.3dstudy.ru

http://www.3dcenter.ru

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

http://www.blender.org — opuanbHBIN agpec TPorpaMMel OIeHIED
http://autodeskrobotics.ru/123d

http://www.123dapp.com

http://www.varson.ru/geometr_9.html

METOANYECKHNE MATEPUAJIbBI

MeTtoanueckasi OCHOBA JIJIsl pa3padOTKU MPOTPAMMBIL

l'aticuna CB., Kuszesa HW.B. Meroauueckue pekOMeHAALMK [UIsI ME€Aaroros
IOTIOJIHUTENBPHOTO  00pa3oBaHMsA TO M3y4eHHI0O pobororexHukd, 3D  mMonmenmposaHus,
NPOTOTHUIMUPOBAHUS (HA OCHOBE ONbITa OOPA30BATENBHBIX YUYPEKACHUH MOMOJIHHUTEIbHOTO
obpaszosanus Cankr-IletepOypra)

I'epacumos A. Camoyuutens KOMITAC-3D V12, 2011 r.B. 464 ctp.

bonpmaxos B.I1., boukos A.JI., JIauek FO.T. TeepnorenbHOoe MoAenupoBaHue aeTanei B
CAD - cucremax: AutoCAD, KOMITAC-3D, SolidWorks, Inventor, Creo. 2014 r.B. 304 cTp.

bonpmaxos B.II1. Coznanue TpexmMepHbIX MOAeNell 1 KOHCTPYKTOPCKON JOKYMEHTALMHU B
cucteme KOMITAC-3D, 2010 r.B., 496 ctp.
http://today.ru — sanuknoneans 3D nevatn

http://3drazer.com - ITopran CG. bonbiune apxuBbl Moaenei U TekcTyp aist 3ds max
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MeToauveckue peKOMeHIauuu
M0 BHINOJIHCHHIO CAMOCTOSITE/ILHBIX (IPAKTHYECCKHX) padoT

Y4eOHO-MeTOAUYECKOE TOcodue s
oOyyaromuxcspparmMeHT

IlosscautenbHas 3anucka

Metoanueckue pPEeKOMEHAALWH IO BBIMOJHEHUIO CAMOCTOSITENbHONW (MPaKTHYECKOM)
paboThl 00YHAIOIUXCS MPU U3YUEHUU JTOMOJHUTENBHON 00IepasBUBArOIIeH mporpaMmbl ««3D
MOAEIUPOBAHUE)

Lenp METOOUYECKUX PEKOMEHIALNN: OKa3aHHE IMOMOIIU OOYYarOIIUMCS B BBITIOJHEHUH
CaMOCTOSITENIbHON (TIPAaKTHYECKOH) paboThl.

Hacrosimmne wmeronuveckne peKOMEHIALMM CcoaepikaT paboThl, KOTOPBIE MO3BOJIST
00y4arOIMUMCsl  CaMOCTOATENBHO OBJAAETh (PyHIAMEHTAJbHBIMH 3HAHUSIMH YMEHHSIMH |
HaBbIKAMU J1€ATEJIbHOCTH, OMBITOM TBOPYECKON U MPOEKTHON AESITEeNbHOCTH, U HalpaBJeHbl Ha
(dbopMHUpOBaHHE CIEAYIOINX KOMITETEHIIUHA:

OpraHnu3oBbIBaTh COOCTBEHHYIO AEATENBHOCTb, BHIOUPATh TUIOBBIE METOIBI M CIIOCOOBI
BBIMOJIHEHUS! Y4€OHBIX 3371a4, OLEHUBATh X 3(PPEKTHBHOCTD U KAUECTBO.

IIpuHumate pelieHuss B CTAHAAPTHBIX U HECTAHJAPTHBIX CUTYaLUsIX M HECTH 3a HUX
OTBETCTBEHHOCTD.
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OcymecTBIATh MOUCK U UCTIONB30BaHUE HHPpOpMann, HeoOXOaMMOH 1t 3 (PEKTHBHOTOBBIIOTHEHHUS
yueOHBIX 33714 JJMYHOCTHOTO PA3BUTHSI.
Ucnonp3oBath  MHPOPMALMOHHO-KOMMYHUKALIMOHHBIE  TEXHOJIOTMUH B  y4eOHOMH
IESITeTbHOCTH.
Co3pmaBath U yIpaBisiTh Ha MEPCOHATBHOM KOMITBIOTEPE B MPOrPAMMHOM OO€CIIEYeHUHN
a7t 3D monenuposanus u 3D neyatn
CosnaBatp n obpadatreiBaTh TH(POBBIE H300pAKEHUS H 00BEMHbBIE OOBEKTHI.
ObecnieunBaTh MEpHI 10 TEXHUKE Oe30macHoCTH npu 3D nevatu.
B pesynbprare BBIMOJHEHHS CAMOCTOSITENBHBIX (MPAKTUYECKOH) paboT yuammecs
JOJDKHBI PACIIMPUTh CBOU 3HAHUSI IO OCHOBHBIM pa3jiesiaM IPOrPaMMBbL.
Onncanne KaXXnol CaMOCTOSITENBbHOW (TPaKTHUECKOW) paboThl CONEPIKUT TEMY, LEIH
paloThL, 3amaHusl, TOPAOOK BBIMOJHEHUs paboTel, (OPMBI KOHTpPOJs, TpebOBaHUS K
BBITIOJTHEHUIO W O(OPMJICHHIO 3aiaHuid. [[Jisi mony4yeHus JOMOTHUTENbHOM, Oosee mompoOHOi
UH(POPMALIUU IO U3YYaE€MBbIM BOIPOCAM, PUBEACHO YIeOHO-METOAMUECKOe U HH(POPMALTHOHHOE
obecrieueHue.

MeToauyecKkHe peKOMEHJALMH 0 BBINOJIHEHHIO PA3JIHYHbIX BHAOB CAMOCTOSITE/IbHOH
(mpakTH4Yeckoii) padoThI
Meroanyeckue peKOMEHAALNN IO COCTABJIECHUIO KOHCIEKTA
1. BHHUMaTEnbHO MPOUUTANTE TEKCT. Y TOUHUTE B CPABOYHOM JINTEPATYPE HEMMOHITHBIE CJIOBA.
ITpu 3anucu He 3a0ybTe BBIHECTH CIIPABOYHBIC TAHHBIC HA IOJIST KOHCIIEKTA,
2. BriaenuTe riaBHOE, COCTABLTE TIJIAH,
Kpatko chopmyaupyiiTe OCHOBHBIE TIOJOKEHUS TEKCTA, OTMETHTE aPTYMEHTALUIO aBTOPA,
4. 3axkoHCHEKTUpYHTe MaTepual, YeTKO cliefAys MyHKTaM riaHa. [Ipu koHcnekTHpoBaHuu
CTapalTech BbIPa3UTh MbICIb CBOMMH CJIOBaAMU. 3aIIUCH CIEAYET BECTU YETKO, SICHO.
5. I'pamotHO 3anmceIBaiiTe LUTATHL. LlUTHpYS, yUUTHIBANTE TAKOHUYHOCTD, 3HAYUMOCTD
MBICJIH.
B TekcTe KOHCHEKTa >KENATEIbHO NPHUBOAUTHL HE TOJBKO TE3UCHBIE MOJOXKEHUS, HO M HX
nokaszarenbeTBa. [Ipu opopMIIEHUH KOHCHEKTa HEOOXOAMMO CTPEMHUTBHCS K €MKOCTH KaXKIIOTO
NpeIOKeHUsl. MBICIIM aBTOpa KHHTH CJEeAyeT Hu3JlaraTb KpaTrko, 3a00Tsich O CTUJIE W
BBIPA3UTENbHOCTH HAMMCAHHOTO. YHCIIO TOMONHUTENBHBIX 3JIEMEHTOB KOHCIIEKTa JTOJDKHO OBITh
JOTMYECKH  OOOCHOBAaHHBIM,  3aMUCH  JOJUKHBI  paCIpeneNaTbCsi B ONPENeJICHHOM
MOCJIEIOBATEIbHOCTH, OTBEYAIOLIEH JOTUYECKON CTPYKType mpousseAeHus. [y yTouHeHus u
TOTIOJTHEHHUST HEOOXOTMMO OCTaBJISITh MOJIS.

(9%

MeTtoanyeckue peKOMeHAALMH MO COCTABJICHUIO NMPe3eHTALlUH
[Ipesentanust (OT aHIIMICKOTO CJIOBA - MPEACTABICHHE) — 3TO HAOOpP LIBETHBIX KapTUHOK-
CNAl/IOB Ha ONpEAENICHHYIO TeMy, KOTOPBIH XpaHHTCA B (aiine crenmaibHOro ¢gopmara c
pacuimpenniem PPT. Tepmun «mpeseHTanus» (MHOTAA TOBOPST «CIala-(pHIBMY) CBSI3BIBAIOT,
npexnae Bcero, ¢ HHOOPMAIMOHHBIMH W PEKJIAMHBIMH (PYHKIUSMH KapTHHOK, KOTOpBIE
paccuuTaHbI HA OMIPENEICHHYIO KaTeroOpHIo 3puTeniel (moIp3oBaTeneit).
Ilpu coznanuy npe3eHTauu cienayeT NpUaepKUBaThCs:

1. OcHOBHBIX peKOMeHIALWI N0 AU3aliHy Pe3eHTaLNH;

2. Tpaswun mpudToBOro ohopMIICHHUS,

3. OCHOBHBI MTPaBHJ KOMITBIOTEPHOTO HabOpa TeKCTA.
IIpasuna odopmiIeHUs PE3EHTALNN!
IIpasmmo Ne 1: OOparure BHHMaHHE Ha KadeCTBO KapTUHOK. KapTWHKU MOJDKHBI OBITh
KPYNHbIMY, 4YeTKUMH. He mbiTaliTech pacTsaruBaTh MeJKHE KapTUHKH 4epe3 BeCchb CHali: 3TO
NpUBENET K €€ MUKCEIN3allii U 3HAYUTENbHOMY YXyILIeHHIo kauecTBa. Ha oqHoM cnaiine — He
Oojee Tpex KapTUHOK, 4YTOOBI HE paccenBaTh BHIMAHUE U HE Teperpyxkarb 3peHue. Kaprunka
JOJDKHA HECTU CMBICJIOBYIO Harpy3ky, a He MPOCTO 3aHUMaTh MECTO Ha claiife.
Ilpasuno Ne 2. He neperpyskaiiTe npe3eHTalUI0 TEKCTOM. MakCHUMaJIbHO CXKaTble TE3WCHI, HE



Oosee Tpex Ha ogHOM ciaiife. TekcT He HOJDKEH MOBTOPATH TO, YTO TOBOPSIT, BO3MOXKHO, JIMIIb
KpaTKOe M3JIOKEHHE CYTHU CKa3aHHOTIO.

IMpasuno Ne 3. Odopmienue tekcra. TekcT NOMKEH ObITh YETKUM, HOCTATOYHO KPYITHBIM, HE
CJIUBATHCS C (POHOM.

IIpasmno Ne 4. Hactpoiika anumanuu. ITopoii cocraBuTenb Npe3eHTalny, Kak OyATo urpas B
UHTEPECHYIO UTPY, MEPErpy’KaeT MPe3eHTANI0 aHUMALUOHHBIMU 3¢ eKkTaMu. DTO OTBJIEKAET U
ObIBaeT O4eHb TsKeNO i a3, Mcrnomnb3yiite MuHumyMm 3¢ ¢ekToB, OepuTe TOIBKO Cambie
npocteie. OcobeHHO yTOMISIFOT Takuwe 3(¢eKkThl Kak BbUIET, BpalleHue, coOupaHue u3
3JIEMEHTOB, YBEJIHUYEHHE, N3MEHEHHEe MPU(Ta WK 1[BETA.

IIpaBuno Ne 5. Cmena cnaiigos. 3mech Toke oOpaiaeM BHUMAaHHUE, KaK CMEHSFOTCS CJIAaMIIbI.
Jlyuiie He wucmosb30BaTh 37ech 3(dexThl anumManuu coBceM. Korma ciaibl CMEHSIOTCS,
Hae3kas Jpyr Ha JApyra wid coOupasch M3 OTAENbHBIX MOJOC, HAYMHAET MPOCTO psIOUTH B
rnasax. beperure cBoe 3peHue U 3peHMsI BallUX CIIylIaTesnen.
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