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1.IlossicHUTENLHAS 3ATTHCKA

Hanpasaennocts nporpammsl. [lporpamma «KoHcTpympoBanue ¢ snemeHtamu 3d-
MOZEJIMPOBAHKSA» OTHOCHTCS KOOLIEpa3BHBAIOLIUM MPOrpaMMaM T€XHOJOTHUECKOH HaMpaBIeHHOCTH.

AKTYaJIbHOCTB MPOrPAMMBI.

B cospemenHOM Mupe momysipHOCTb 3D-MonenupoBanus Habupaer o0OpoThl. 3aHATUS MO
JQHHOM MpOrpamMme CNOCOOCTBYIOT PACKPBITHIO TBOPYECKOTO MOTEHLMANA AeTei M MX COLUATH3ALIHH.
CucreMaTH3upoBaHHbIN MOAX0A B 0OyueHun neteil 3D-MopenupoBaHHIO MOXET MOMOYb PeOEHKY B
BbiOOpe Oynmymeit mpodpeccun. 3D-monmenupoBaHHe — NPOTPECCHBHAs OTPACib MyJIbTHMEIHA,
TMO3BOJISIIOIIAs OCYIIECTBJISITH TMPOLECC CO3JAHHS TPEXMEPHOW Mozend Oo0bekTa MpH MOMOLIH
CreLMaIbHBIX KOMIBIOTEPHBIX MPOrPaMM U CreLHanbHOro obopynoBaHus. Moznenupyemblie 00bEKThI
BBICTPAUBAIOTCSI HA OCHOBE YEPTEXKeH, PUCYHKOB, MOAPOOHBIX OMMCAHMH M JAPYroi MHPOpMALMH.
JlaHHasi MporpamMMa HamnpaBlieHa HAa MOJYYEHHE YYAIIUMHCS 3HAHUI B 00JaCTH KOHCTPYHPOBAHHS U
MHHOBALMOHHBIX TEXHOJIOTHI M HALENMBAET JAeTel HAa OCO3HAHHBIA BHIOOP MPO(ECCHH, CBI3AHHOH C
TEXHUKOHN, M300pa3UTENbHbIM MCKYCCTBOM, IHM3aWHOM (HH)KEHEP-KOHCTPYKTOpP, HHIKEHEP-TEXHOJIOT,
MPOEKTUPOBILMK, XyJOKHUK, TU3alHEp U T.1.).

Anpecatr nporpammbl. [Iporpamma paccuuTaHa Ha INMPOKMH BO3PACTHOM JMAINa3OH

obyyaromuxcs: 11-16 yer.

OTanunTenbHbIe 0CO0EHHOCTH.

[IporpamMma JTHYHOCTHO-OPHEHTHPOBAHA U COCTABJEHA TaK, YTOOBI KaK/bli PeOEHOK MMeE
BO3MO)KHOCTb CAMOCTOSITEJIbHO BbIOpaTh Haubos1ee HHTePeCHbIi 00BEKT padboThl, MPUEMIIEMbIH AJIs
HETO.

Ocobennocmu 06pazo6amensno2o npoyecca ¢ ucnoas3o6antem 3D-vooenuposanis.

[Tenaroruyeckas 1enaeco00pa3HOCTD 3aKIIOYAETCS B TOM, UTO JAHHAS POrpaMMa TO3BOJIUT
BbIIBUTh 3aWHTEPECOBAHHBIX OOYYAIOIIMXCs, MPOSBHUBLINX HHTEPEC K 3HAHUAM, OKa3aTb UM
nomoLb B pOPMHUPOBAHUHU YCTONYHMBOrO HHTEpeca K MOCTPOeHH0 Mozeneil. B npouecce co3nanus
Mozeneii, oOyvaroluecss Hay4arcs OObeIUHATH PeabHblii MUP C BHUPTYaJbHBIM, 3TO MOBBICUT
YPOBEHb MPOCTPAHCTBEHHOTO MBIIILIEHHS, BOOOpasKeHUsL.

Opranuzanus 3aHATUH B OOBEIMHEHMH U BBIOOP METONOB OMUPAETCS HA COBPEMEHHBIE
TICHXOJIOrO-TIeIArOTHYECKHe PEKOMEHJaMd M HOBeimne MeToauku. [Iporpammy oTiamMuaer



1.ITosicHUTEIbLHAA 32T CKA

HanpaBiaennocts mnporpammbl. [Iporpamma «KoHcTpynpoBanue ¢ snemMeHTaMu  36-
MOJEIUPOBAHUD» OTHOCUTCS K 00Iepa3BUBAIOIIUM IIPOrpaMMaM TEXHOJOTHYECKON HaPaBJIE€HHOCTH.

AKTYyaJbHOCTb IPOTPaMMBI.

B coBpemennom mupe nomynsipHOCTh 3b-MonenupoBanus HaOupaeT oOOpOTHI. 3aHATHUS TIO
JAHHOW MporpaMMme CHOCOOCTBYIOT PacKpHITHUIO TBOPYECKOIO MOTEHIMANa JeTed W UX COLMaU3aliu.
CucremMaTH3MpOBaHHBIN MOAX0J B 00ydeHuu aered 3b-monenupoBaHHI0O MOKET MOMOYb PEOEHKY B
BbIOOpe Oynymieit mnpodeccun. 3b-monenupoBaHue — MpoOrpeccuBHas OTpacib MYyJIbTUMEIHA,
MO3BOJISIIOIIASL  OCYLLECTBJIATh IPOLIECC CO3JaHHUsl TPEXMEPHONW MOJAENM OOBbEeKTa MpU IOMOLIU
CHEIHAbHBIX KOMIIBIOTEPHBIX MPOTrpamMM U CHENHMAIBLHOTO 00opynoBaHHUs. Moaenupyemble 0ObEKTHI
BBICTPAaMBAIOTCSI Ha OCHOBE YepTeXeil, pUCYHKOB, MOJAPOOHBIX OMMCAHUN 2 Jpyrod HHGOpMaIUU.
JlanHasi mporpamMma HarpaBjeHa Ha IMOJyYeHUE y4YallMMHCS 3HAHUN B 00JIaCTH KOHCTPYWPOBAHUS U
WHHOBAIIMOHHBIX TEXHOJIOTHI W HAIeJMBAaeT JEeTeH Ha OCO3HAHHBIN BHIOOP Mpodeccuu, CBSI3aHHOU C
TEXHUKOM, M300pa3UTENbHBIM MCKYCCTBOM, JAW3alHOM (MH)KEHEP-KOHCTPYKTOp, HHXKEHEP-TEXHOJIOT,
MIPOEKTUPOBIIHUK, XYyI0KHHUK, TU3aliHEp U T.1.).

Anpecar mnporpammsbl. [Iporpamma paccuMTaHa Ha IOHPOKMM BO3pAaCTHOM JAMANa3oH

oOyvaroruxcsi: 11-16 ner.

OTtianunTebHbIE 0CO0EHHOCTH.

IIporpamma JTMYHOCTHO-OPUEHTUPOBAHA U COCTAaBJIEHA TaK, YTOObI KaKIblii peOEHOK MMET
BO3MOJKHOCTh CaMOCTOSITEIFHO BBIOpaTh HanboJiee MHTEPECHBIN 00BEKT pabOThl, MPUEMIIEMbIN IS
HEro.

Ocobennocmu obpazosamenvro20 npoyecca ¢ uchonvzoganuem 3b-wooenuposanus.

Ilenaroruueckas 1enecooOpa3HOCTh 3aKJIIOYAETCS B TOM, YTO JaHHAsl IPOrpaMMa Mo3BOJIUT
BBISIBUTh 3aMHTEPECOBAHHBIX O0yUarOIMXCs, IPOSIBUBIIUX UHTEPEC K 3HAHUAM, 0Ka3aTh UM IIOMOIIIb
B (popMupOBaHNM YCTOMYMBOIO HHTEpPECA K IOCTPOEHUIO Moienel. B mponecce coznanust Mosenet,
oOyyaronuecs: Haydarcsi OOBEAMHATh pEaJbHbII MHUpP C BHUPTYaJbHBIM, 3TO IOBBICUT YPOBEHb
IIPOCTPAHCTBEHHOT'O MBIIIJICHUS, BOOOPaKEHHUS.

Opranuzanus 3aHATHH B OObEJUHEHUU M BbIOOP METOJIOB OMNMPAECTCS Ha COBPEMEHHBIE
IICUXOJIOrO-IIeJarOrNYeCKUe PEKOMEHJAIMKU U HOBeMue Metoauku. IIporpamMmmy otinuvaer



NPAaKTUYECKasi HANIPABJIEHHOCTb MPETNOAABAHUS B COUETAHUH C TEOPETHUECKOM, TBOPYECKHI MOHCK,
HAy4HbIi M COBPEMEHHBIH MOIXO/, BHEAPEHHE HOBBIX OPUTMHAJIBHBIX METOAOB M IPHEMOB
oOyueHuss B coueraHuu ¢ audpdepeHpOBaHHBIM MOAX0A0M o00y4eHus. [ JTaBHBIM yCJIOBHEM
KQ)XIOTrO 3aHATHUS SIBJISIETCS SMOLIMOHAJBHBIA HACTPOi, PAacHOJOXKEHHOCTh K Pa3MBILUIEHUSIM U
JKelaHue TBOpPUTb. Kaxmas BCTpeda — 3TO CBOeOOpa3HOE HACTPOEHHE, TBOPYECKHH MMHT
IESITEIbHOCTU U MOJIET (DaHTa3HH.

B nanHOl nporpaMme MOKHO BBISIBUTB CBSI3M CO CJI€AY FOLIMMH IIKOJIbHBIMU JUCLUIITHHAMU:

-TEXHOJIOTUsl — 3aKperyieHne MeronoB paborel npu co3manuu 2D u 3D-mopeneit u3
Oymaru, epeBsiHHBIX 3arOTOBOK HHUCIOJIb30BAHHUE MHCTPYMEHTOB Pa3IMYHbIX BEPCTAKOB.

-1300pa3uTeNIbHOE UCKYCCTBO — HABBIKM PACKPAIINBAHUS Pa3BEPTOK MOJENeH, U roToBbIX 3D-

MOJIENeN;

[Iporpamma pa3bura Ha pa3zaensl:

1. Bsoonoe sansmue:

- TexHuka 0€30MaCHOCTH,

- UcTopust pa3BUTHS TEXHOJIOTHIT EYaTH;

- ®opmupoBaHus 00BEMHBIX MOZIETIEH.

- [IporpaMmHbIe cpencTsa assi paboTsl ¢ 3D-Monensmu.

2. Texnonoaus 2D-modenuposanue:

- 0630p 2D-rpaduku, nporpamm

- 3HaKOMCTBO C MPOrpaMMaMH MO BEKTOPHOI rpadvke U KOHBEPTUPOBAHUEM (POPMATOB,

3. Texnonozus 3D-mo0enuposanus:

- O630p 3D-rpaduxu

- 3uakomcTBO ¢ nporpammamu «Tinkercad», «CURA», «kKOMITAC-3D LTy, «Sketchupy,
cerka u TBepaoe Teino, popmaramu STL, OBJ, gcode, mpakrudyeckoe 3aHATHE, CAMOCTOSATENbHAS
paboTa, MpoexT.

4. Coszoanue asmopckux mooeneil u ux neyams:

- CamocTosiTenbHast paboTa Haji CO3JaHHeM aBTOPCKUX MOJIENei.

3. Hmozosoe 3ansimue:

ITonBeneHue UTOroOB, MPOBEIEHNE BHICTABKU CO3[JAHHBIX MOJIENEH.

ConepsxaHue NaHHOW MPOrpaMMbl MpeaycMaTpuBaeT 0030pHOE 3HAKOMCTBO C CHUCTEMOMd
TPEXMEPHOIO MOIENUPOBAHMS, METONOB U MpaBwil BbIMOJHEHUs 3D-00bekToB, H3yueHue
nporpammbl «CURAY, koTOpast no3BossieT npeoOpa3oBbIBaTh TPEXMEPHYIO Moeb B G-KOz.

O6bem nporpammel. [Iporpamma paccunrana va 1rox oOyuenus, 105 yaca B roz.

Pe:xxum opranu3anuu 3aHSTHH. 3aHATHA POBOAATCS 1 pa3 B HEERI0 MO 3 akaieMUYECKUX
yaca. Coctas rpynmsl - 10 yesnosex.

®opmbl 00yueHus1 1 BHAbI 3aHATHIH. O0yueHue nposoauTcs B ouHoil popme. ITpu pabore
MO JAHHOW TporpaMMe HCIOJB3YIOTCS Camble pasHble (OpMBI OpraHM3alUM  3aHATHUIL
TeopeTuyeckue (0OBSCHEHHE, CAMOCTOSTEIbHOE H3YUEHHUE JIMTEPATYPhl), MPAKTHUYECKUE (CO3/1aHue
mozeneit). Teoperndyeckue 3aHATUS TMPOBOMSATCS, B OCHOBHOM, B BHIE 3IBPHUCTHUECKUX Oecen,
MpakTUYecKue — B BHIE JAOOPaTOpHBIX padoT, NENOBBIX WP, 3aLIUThI MPOEKTOB M 1p. Takum
oOpa3om, criekTp (opM 3aHATUH LIUPOK: OT MPOOJIEMHOrO YpOKa 0 UIPhI - MyTEeIIeCTBUS; OOBIYHO
- KOMOUHHMpDOBAHHbIE 3aHATHs, COUYETAIOIIME UrpoBble U  (aHTa3uilHblE CHUTyalUuu C
MH(POPMALMOHHO-TIPOOJIEMHBIMH ACTIEKTAMH U MPAKTHUECKOH paboToii.

2. leap 1 3aaa4u NpOrpamMmbl

Ieas nporpamMmmel — (GOPMHUPOBAHHE U Pa3BUTHE Yy OOYHAIOLIMXCS HUHTEUIEKTYyaJlbHbIX U

MPAKTUYECKUX KOMIMETEHLHH B 00JaCTH CO3/1aHus IPOCTPAHCTBEHHBIX MOAENEH, OCBOEHHE 3JIEMEHTOB
OCHOBHBIX NPeANPO(PECCHOHANBHBIX HABBIKOB CIELIUAINUCTA M0 TPEXMEPHOMY MOJEIUPOBAHUIO.

H3yuenne ocHoB u npuHuunos 2D u 3D-monenuposanus. Pa3sutue npocTpaHCTBEHHOIO
MBILLJIEHHUS] ¢ TIPUMEHEHHEM KOMITBIOTEPHBIX ITPOrpamMM JUisi TPEXMEPHOTO MOAETHPOBAHUS.

dopmupoBaHHe MPOEKTHBIX HABBIKOB B 00sacTu 3D-MonenupoBanus 1 KOHCTPYHPOBAHHS.

3apaum nporpamMmmbi:



1. O6pasoBaTeanubie:

- 3HaKOMCTBO co  cneuupukoit paboTel Hal  pa3JH4YHbIMH BUIAMHU
mozeneit Ha MPOCTHIX npumepax oOyueHHe TMpHeMaM [O3TarmHOro
CO3JIaHMsI TPEXMEPHbIX Mojeneil u3 Oymaru, nepeBa, IUIACTHKA M JPYTHX MaTepPHAaJIOB.

- oOy4yeHHe pas3IUYHbIM TEXHOJIOTUSIM KOHCTPYUpOBaHMs, CcOOpkM M au3aiiHa
CO371aBa€MbIX MOJIEJIEH.

- JOCTH)KEHUE BBICOKOTO ~ KauecTBa  H3TOTOBJIEHHbIX mozeneit
(9proHOMHYHOCTD, TOOPOTHOCTb, HAa/I€KHOCTh, [IPUBJIEKATEIbHOCTD),

- (opmMupoBaHue y ydalMxcsi CHCTEMbI MMOHSTHUH, CBSI3aHHBIX C CO3/1aHUEM TPEXMEPHBIX U

IJIOCKOCTHBIX MOJEIEHOOBEKTOB,

- TI0Ka3 OCHOBHBIX NPUEMOB 3()(PEeKTHUBHOrO UCTIOIB30BAHUS CUCTEM aBTOMATU3UPOBAHHOTO
MPOEKTUPOBAHMUS,

- aHAIM3 W TPOEKTHpPOBaHME (POPMBI M KOHCTPYKLMH TPEIMETOB, U HX rpaduueckue

1300paXkeHHs1, a TaK)Ke NMOHUMAHHEYCJIOBHOCTH YepTeska.

2. BocnuTaTe/ibHbIE:

- BOCITMTAaTh BBICOKYIO KYJIBTYPY Tpy/Ja 00yHaroImuxcs,

- chopMHUpOBaTh Ka4eCTBa TBOPUECKOH JIMUHOCTU C AKTUBHOM )KU3HEHHOW MO3ULIUEH,

- copMupoBaTH HABBIKH COBPEMEHHOIO OPraHU3aLMOHHO-3KOHOMHUYECKOrO MBILIEHHS,

obecrneunBaroIue COLMAIbHYAIANTALNIO B YCIOBUAX PHIHOYHBIX OTHOLIEHUH.

3. Pa3BuBaromue:

- pa3BUTH y fAerTed 3JNeMEeHTbl H300peTaTesNbHOCTH, TEXHUYECKOrO0 MBbIIJIEHU M
TBOPYECKOH MHULIUATUBBI,

- Pa3BUTH IJ1A30MeEP, TBOPUYECKYIO CMEKAJIKY, OBICTPOTY peakLuH,

- OpHEHTHPOBATh VYYALIUXCS HA MCIOJb30BAHHE HOBEHIIMX TEXHOJOTUH W  METOIOB
OpraHu3aLUH MPAKTHYECKON AEITETBbHOCTH BC(hepe MOEeTMPOBAHUS.
OueHouHble MaTepHAJIbI

Ha3zsanue Tembl ®DopMa OLIEHOYHOI0 MaTepHaa
Benenue npoekTHOH eATeNnbHOCTH (perysiTUBHbIE Jluct Habmonenus 1
YV ).
Hagbiku pabotel B komaHne (kommyHukatuBHble YY) Jluct HaOmonenus 2
OcHoBbl 3D-monenupoBaHusi. Jluct HaOmonenus 3
OcHOBHBIE MOHATUSA KOMIbIOTEPHOI rpadpuxu. | Jluct Ha6mo£1eﬂm 4
IIporpammsbl qyist 3D-monenupoBaHus.
PesynbTaThl MPOEKTHOM AESATENbHOCTH [IpoTOKON UTOrOBOM 3alIUTHI MPOEKTA

«PobOoTH3MPOBAHHASIPY Ky




OLIEHOYHbIE MATEPHUAJIbI

JIuct Haorogenus 1 OueHuBaeMoe KaueCTBO —

BE/IEHUE MPOEKTHOM 1eATENbHOCTH (pery I TUBHBIE

YV ]1).YpoBHU NPOsIBJIEHUS: BBICOKHI (PeryJisipHO),

cpenHuii (4acTo), HU3KHi (penKo).

®U pebenka

KpUTepui

BBICOKUH

CpenHuii

HU3KUU

CocraBasier ruiaH aeicTBUil 10 Havyana padoThl,
OrnpeneseT NOoCieA0BaTeIbHOCT ONepaLuii

Craur cebe yueOHyI0 3a1a4y Ha OCHOBE TOT0,4TO
YK€ U3BECTHO U YTO NPEACTOUT H3YYUTH

CrniocoOeH k BOJIEBOMY yCHIIHIO

Bnaneer  HaBbIKAMH  pE3yJBTUPYIOLIETO,
NpPOLIECCYAIbBHOTO U MPOTHOCTUYECKOTO
CaMOKOHTPOJIS

Jlucr HaOIoaeHus 2

OneHnBaeMoe Ka4eCTBO - HaBbIK pabOThI
B KOMaHzae (koMMmyHukatusHbie YV ]I).
YpOBHU NPOSIBICHUSI: BBICOKUH (BCETAaa),

cpenHuii (4acTo), HU3KHil (peaKo).

®U pebenka

KpUTEPUiA

BBICOKUH

CpenHuUii

HU3KUH

YMeeT nIaHupoBaTh AESITENbHOCTD,
pacripenensatb QyHKIUH

CTpout nenoBbie OTHOLIEHHS C TAPTHEPOM
(mapTHepamm), yMeeT A0rOBapuBaThCS

Haxonut KOHCTPY KTUBHBIE CITOCOOBI
paspereHust KOHQINKTOB

IIposiBisieT ”HULIMATUBY B COBMECTHOII paboTe

lIOCTaTO‘iHO IMOJIHO U sICHO BbIPAXKa€T CBOU
MBICJTH

JIucr HaOroaenus 3
OueHnBaeMoe Ka4ecTBO - HaBBIKU PabOThI C MaTepuanamu 1o 3D-mMonenupoBaHuro.

YpOBHUM MpPOSIBIICHUS: BBICOKUN (MakCUMaJbHOE

U YBEPEHHOE HCIOJIb30BaHUE),

CpeIHUI

(ucronb30BaHUE - C MOACKA3KOW W TMOMOILIbK YJIGHOB KOMAaHAbI), HU3KHH (MCMONIb30BAaHUE C

MOJICKA3KOM U MOMOIIIBIO TIeAarora).

®U pebenka




KpUTepui BBICOKUM CpenHUi HU3KUN
OcHoBHbIe XapakTepucTuk. OCHOBBI paboThI €
MaTepHajoM.
XapakTepucTuka, 0COOEHHOCTH PabOTHL

Texnnueckue npuémel

Cosnanue 3D-monenu u3z 6ymaru. Uepréx.
PasBépTtka.

Cosnanue 3D-monenu uz Oymaru. COopka
MOJIEJTH.

Tunel TpéxmepHbIx Moaenei. [loctpoenune
COCTaBHBIX OOBEKTOB M3 I€PEBSHHBIX

3aroTOBOK.
ITocTtpoenue TPEXMEPHOU Mozenu c
MCIOJIb30BAHUEM HHCTPYMEHTOB Pa3IUYHbIX
BEPCTAKOB.

Juct HaOonenus 4
OueHrBaeMOE Ka4eCTBO - HABBIKK pabOThI B POrpaMMax, HUCIOJb3YyeMbIX [Uist co3nanus 3D-moneneit.

OCHOBHBIE MOHSATHSIKOMITBIOTEPHOH rpaduKu.

YPOBHUM TPOSIBJICEHUS: BBICOKHI (MakCHUMaJlbHO€ U YBEPEHHOE HCIOIb30BAHHE BO3MOXKHOCTEH
Nporpammel), CpeaHuil (UCIOIb30BaHNE BO3ZMOXHOCTEH MPOrpamMmbl C MOACKA3KOW U MOMOLIBIO YJIEHOB
KOMAaH/Ibl), HU3KUH (MCIOJIb30BaHUE BO3MOKHOCTEH MPOrpaMMBbl C MOJICKA3KOI§ U MOMOLIBIO NEAarora).

®U pebenka

KpUTEpUi BBICOKUM CpenHHi HU3KUH

[ToHsiTHe TpexmMepHOro oObekTa. BepiunHsl,
pebpa, rpanu 00beKTa, UX BUAUMOCTb.

3nakomcTBO ¢ nporpammoii Tinkercad
OnemenTsl nHTEpdeiica. Pabora ¢ purypamu.

3unakomcTBO ¢ porpammoiit CURA. DnemeHTbI
uHTepdeiica.

I/I3yqem/1e OCHOB TEXHUYECCKOI'O YEPUYCHUA.




3HakomcTBO ¢ iporpammoit «K KOMITAC-3D»

[IpeoOpa3oBaHue 0OBEKTOB: MepeMELLEHHE,
MacluTabupoBaHUE, MOBOPOT, PaCTArMBaHHE-CKATHE
UT.AO

ITocTpoenue TpexmMepHOIi Moaeau ¢
MCIOJb30BAaHUEM NTAHEIHU IPUMUTUBOB.

[TpeoGpa3oBanue TpexmepHoii moaenu B G-
kon. ITonroroska k neyaru. 3D-neyatsb
TPEXMEPHBIX MOJEIEH

IIpoToxo/ HTOroBo# 3amKTHI NpoeKkTa «PoboTH3HpOBaHHAS pyKa»

Kasxnbiit kputepuii ouenusaercs ot 0 10 3 Oanos.

KpUTEPHIA KOMaH/a

KOMaHa

KOMaHa

PacKpbITHE TEMBI

OPUTMHAJIBHOCTb
peLieHus

AKTyaJIbHOCTh

Ka4e€CTBO
BBITTIOJIHEHUA
SJICMCHTOB MOJECJINU

MaKCHMAaJIbHO MOJIHOE
MCIIOJIb30BaHHE
BO3MOKHOCTEH
nporpamm Tinkercadu
CURA

MOJTHOTA OTBETOB HA
BOIPOCHI JKIOpU




3. CoaepxaHue NporpaMmsl
Y4eOHO-TeMATHYECKHI MIJIAH

B TOM 4HCJIE DopMbl
Ne Haumenosanue pa3nenos u TeM Bcero arrecra
— TEOPETHYECK | MPAKTHYECKUX |00/
H Tpons
1 |BBoaublii pa3aeJ.
1.1 [BBonnoe 3ansTue. MHCTpYyKTaXKMO 2 1 1 becena
Tb.
2 Pasznea 2. OcHoBbI3D-moaenpoBanus.
2.1 |3D-mopenupoBaHue. 6 2 e Habmron
CoBpemeHHbIe BO3MOKHOCTH eHue
2.2 |3D-mopenupoBanue. Marepuansl. 6 2 4 Habmon
TexHuueckue BO3MOKHOCTH. eHue
3D-npunrep. Tperbs YcrHbIi
2.3. |TexHu4YecKasi peBOJIIOLU. 6 2 4 onpoc
2.4. | bymaxHoe MakeTUpOBAaHHUE. 6 2 4 3amura
Texnuka Oe3onacHocTH. npoeKTa
OcHOBBI pabOTBI C MATEPHUATIOM. 3amura
2.5. |Xapakrepuctuka, 0COOEHHOCTH 6 2 4 MpoeKTa
pabotbl. TexHuYeCKHe NpUEMbl.
2.6. [Cosznanue 3D-monenu n3 Oymaru. 6 2 -4 3amura
Yepréxk. PazpépTia. NPOEeKTa
2.7 | Co3nanue 3D-monenu u3 6 2 8 4 3amura
oymaru. COopka mozenu. npoeKTa
2.8 | Cospanue 3D-monenu u3 Oymaru. 6 2 4 3amura
3aBepiueHue padboTb npoeKTa
Tursl TPEXMEPHBIX MOAETEH. Habron
2.9 |IlocTpoeHue coCTaBHBIX 6 2 B! €Hue
O00BEKTOB U3 IEPEBSIHHBIX
3aroTOBOK.
2.10 [Co3znanue TpEXMEPHOH MOIETHU3 3 1 2 3amura
NepEeBSHHBIX 3arOTOBOK. NPOEeKTa




2 | Pa3pen 2. OcHoBbI 3D-MoaeupoOBaHHS.
2.1 |3D-mopenupoBaHue. 6 2 - Habmon
CoBpeMeHHbIE BO3MOKHOCTH eHue
2.2 | 3D-monpenupoBaHue. MaTepuasbl. 6 2 4 HaGmon
TexHuueckue BO3MOKHOCTH. eHue
3D-npunrep. Tperbs YcrHbIi

2.3. | TeXHUYECKasi PEBOJIOLUS. 6 2 4 onpoc

2.4, | byMaxxHO€ MaKeTUPOBAaHUE. 6 2 4 3amura
TexHuka Oe3omnacHoCTH. MpoeKTa

OcHOBBI pabOTBI ¢ MATEPHATIOM. 3amura

2.5. [ Xapakrepucruka, OCOOEHHOCTH 6 2 4 NPOEeKTa
pabotbl. TexHU4ueCKHE NPUEMBIL.

2.6. |[Cosznanue 3D-monenu u3 Oymaru. 6 = 4 3amura
Yepréx. Passéprka. npoekTa

2.7 | Cosnanue 3D-monenu us 6 2 4 3amura
Oymaru. COopka Moaenu. npoeKTa
2.8 | Cosnanue 3D-monenu u3 Oymaru. 6 2 4 3amura
3aBepiueHue paboTsl npoeKTa
Tunb! TpEXMEpHBIX MOJENEH. Habsron
2.9 [IlocTtpoeHue COCTaBHBIX 6 2 B eHue
O00BEKTOB U3 I€PEBSHHBIX
3arOTOBOK.

2.10 [Co3znaHue TpEXMEpHOI MOJIETHH3 3 1 2 3amura
JepEBSIHHBIX 3arOTOBOK. MpoeKTa
3aBepiueHne paboThl.

[TocTpoenue TpexMepHON MOAEIHUC Habmon

2.11 |ucnonb30BaHUEM UHCTPYMEHTOB 3 1 2 eHue
pa3IMYHBIX BEPCTAKOB.

Hroro 62 21 41

Pa3nen 3. OcHOBHBIE NOHATHS KOMNIBIOTePHO# rpaduku. Ilporpammel aust 3D-moaeupoBanus.

uHTepdeiica. Pabora ¢
burypamu.

Bsenenue. OcHOBHbIE MOHATHSA becena
3.1 [xommbroTepHO# rpad K. 5 2 3

Texnuka 6e30MacHOCTH.

[ToHsTHE TPEXMEPHOTO OOBEKTA. Habmon
3.2 |BepumHsl, pebpa, rpanu oObeKkTa, NX 5 2 3 eHue

BUJIUMOCTb.

3HaKOMCTBO C POrPaMMOi Habmon
3.3 |Tinkercad DnemeHTbI 5 2 3 eHHe




3HaKOMCTBO C MPOrpaMMoii becena
34 |CURA 15.043. DnemeHTbI 5 - 3
uHTepderica.
Hroro 20 8 12
Pasnen 4. Texuuueckoe yepueHue.
4.1 | HU3syueHue OCHOB TEXHUYECKOTO 2 1 1 becena
YyepueHus
4.2 | 3HaKOMCTBO ¢ MPOrpaMMOoii 2 1 1 Habmox
«KOMITAC-3D» CHue
4.3. | doxymeHT - Ueptex. 2D- 2 1 1 3amura
MOZIeJIUPOBaHKe MpoeKTa
Hoxymenr - [leranb.3D- 3amuTa
4.4. [monenupoBaHue 2 1 1 MIPOEKTa
IIpeoOpazoBaHue 0ObEKTOB: Habmon
4.5. |nepemerenue, MaclTabupoBaHue, 2 1 1 €Hue
NIOBOPOT, PACTSATMBAHUE-CIKATHE U T.JI.
ITocTpoenue TpexMepHOIi MOAENNC 3amuTa
4.6 |ucnosb30BaHUEM IAHETU 2 1 1 poeKTa
IIPUMHTHUBOB.
IIpeoOpazoBaHue TpexMepHOit 3amura
4.7 |monemu B G-xox. 2 1 1 MPOEKTA
14 7 7
Paznesa S. 3D-npunTtep u 3D-neyats.
3nakoMcTBO ¢ 3D-npunTEepoM yepes 10 becena.
5.1 |uHTepHeT-pecypchl. TexHuka 2 1 1
6e3onacHoctu. [Tonroroska k 3D-
neyatv .BupTyaibHbIil IpOCMOTP.
5.2 | Buprtyanensiii npocmotp 3D-nevats 2 1 1 Habmon
TPEXMEPHBIX MOJeNe eHue
5.3 [Pabora B nporpammax Tinkercad u 2 1 1 Habmon
CURA 15.04.3 u 3D-npunrepom.Pabora
B IpYyIIIIE.
Pabota B mporpammax CURA Habmon
5.5 |15.04.3 CamocTosTenbHas 3 2 1 CHUC
pabora.
Hroro 105 41 64




Coaepxkanue yueOHOro njiaHa
1. BBoaublIii pazaen

I.1. Teopemuueckue ceedenus: becena no npaBuiiaM MOBEASHUST O0YYAIOLIUXCS B KPYIKKE.
HHcTpykTaxk 1o TexHuke 6e30macHoCTH paboThl ¢ KOMIBIOTEPHOI TexHUKOW. Opranusauus padboTsl B
KOMITBIOTEPHOM kJiacce. [IpaBuia nepeceueHust aBTOMOOMIIBHBIX U JKEJIE3HBIX J1OPOT.

IIpakmuyeckasn paboma: Co3nanne makera u3 Oymaru s popmuposanue ux B 3D-moznens.

1.2.  Teopemuueckue ceeoenusi: Pa3puThe HOBBIX TEXHOJIOTM. 3amaun U MPOOGIEMBI
pPa3BUTHs TEXHOJIOTUI B COBPEMEHHOM KU3HU.

IIpaxmuveckasn paboma: Coop napopmauun no 3D-monenuposanuto. Kakue cymectsyror 3D-
npuHTepbl, 3D-monmenu W MPOEKThl MO TPEXMEPHOMY MOJEIMPOBAHUIO C  BJIEMEHTAMHU
KOHCTPYUPOBaHUSI.

Pasnen 2. OcHoBbl 3D-moaeiMpoBanus.

2.1 .TIpakTuxa: TectoBoe 3aaanue — 2D 3ckus

2.2. loxymenr - Ueprexk. 2D-monennpoBanme

2.3. Teopusi: Opopmnenue uepresxa

2.4 . Teopus: [TapamMeTpbl TEKY LIETO YEPTEKA

2.5.Teopus: Ucnonbsobanue Bunos. [lonyuenne u3odpaxeHus B pasHOM MacuiTabe

2.6.T1paktuka. TecToBoe 3aaanue - 2D-yepTex no Moaesu

2.7. loxymenr - Jletans.3D-monenupoBanue

2.8. Teopus: Pabouee npoctpancTso. JlepeBo monenu. KomnakTHas nanesb. [1aHesb CBOHCTS.
DCKU3.

2.9.Teopus: Cosnanume Momenu C TOMOLIBIO ONEpalMu BblnaBIMBaHME W BBIPE3AThH
BrinaBnuBanuem.

2.10. Teopwusi: JloNONHUTENBHBIE 3EMEHTBI: (HACKH, CKPY TIIEHHSI.

2.11. Ilpakruka: TectoBoe 3ananue - 3D-06BEKT O MOAEINH.

Pazgen 3. OcHoBHbIe NOHATHS KOMNbIOTepHO#H rpapuxu. Ilporpammer aas 3D-
MOJeJIHPOBAHHSI.

3.1. OcHoBa kommnbtoTepHOii rpadpuku. TexHuka Oe3omacHocTH mpu  paboTe C
KOMITBIOTEPOM U JIPY THMH YCTPOHCTBAMH.

3.2. Teopus: OOwmue npuemsl paborel. Kowmmaktaas mnanens. [lanens CBOWCTB.
HNHcTpyMeHTanbHast NaHeNb.

3.3. 3naxomcTBo ¢ nporpammoii Tinkercad Dnementsl untepdetica. Padota ¢ purypamu.

3.4. 3nakomctBo ¢ mporpammoii CURA 15.04.3. Dnementsl uHTEp(Eiica.

Pa3nen 4. Texuuueckoe yepueHue. 1

4.1.Teopusi: [IpOEKLUMOHHOE YepUEHHE: MPSIMOYTONbHBIE MPOEKLMH, PACTIONOKEHNE BHIOB
(npoexuuii

4.2 . 3naxometBo ¢ nporpammoit «kKOMITAC-3D LT

4 3. Teopust: Tunel poxymentoB Kommac 3D. Tumel aiino. OCHOBHbIE KOMMIOHEHTHI
nporpamMmbl. UHTEpdeiic.

4 4. KonrekcTHble MeHI0. [ TaBHOE MEHIO M MTAHEJIH MHCTPY MEHTOB

4.5. Teopusi: Bunbl u3zienuii 1 KOHCTPYKTOPCKMX JOKY MeHTOB. O6Line onpeneneHus.

4.6. Teopus: IlpaBuna oQpOpMIEHHs 4YepTeKeH: IITPUXOBKA B paspe3ax M CEYEHHsX,
JUHUM dYepTexka M HuX 00Boxka, wWpU(ThI, pasmepnl, OykBeHHble OOO3HA4YEHHs Ha YepTexkKax,
MacuTadbl, popMaTel yepTexkeil, CTaHaapThI.

4.7. Tlpaxtuka: TecToBOE 3anaHue - UepTex OT pyKH

Pasnen S. 3D-npuntep u 3D-neuars.

5.1.3D- nevaTh TpEXMEPHBIX MOAENEN

52. Teopus: 3D-npunrep. Ilpumenenue 3D-mpuHTEpoB B pasnuyHbIX Ccdepax

yejoBedyeckol aesrenbHOCTU. TexHukabesonacHocTu npu padore ¢ 3D-npuHTepamu.



5.3. Teopus: 3HakomcTBO ¢ Moxensio 3D-mpunrepa «Prusa». IIporpamMHoe obecredeHue
«CURA».

5.4. Nlpaktuka: Ilewats mepsoil 3D-Monenu ¢ WCMONb3OBAHMEM paHEE CO3MAHHOTO B
nporpamme « CURA» 3D-o0bekra

5.5. TMpaxruka: [Toctpoenue 3D-06bekTa Mo obpasiy.

5.6. Co3nanue WHAMBUIY AbHBIX TBOPYECKUX TPOEKTOB

5.7. Teopwus: BeiGop npoekra. C6op uHbOpMaLMK 10 TEMaM MPOEKTOB.

5.8. Tpaktuka: C60pKa KOHCTPYKUMIt 1711 HHAMBHIY AJIbHBIX TBOPYECKUX TPOEKTOB.

5.9. Npakruka: IToarotoBKa 10Ky MEHTALIMHU 10 HHAMBHUIY abHBIM TBOPYECKMM MTPOEKTAM.

5.10. Teopwus: [oxsenenue UTOros paboThl TBOPUECKOTO OObEAMHEHHS 3a FO]I.

4. OkuaemMble pe3yabTAThl PeaJH3ALHH MPOTrPAMMBI

B pesyabTaTe H3YYeHHS]  JAHHOH  JAONMOJIHUTEJbHOM o0mepa3BuBaoLeH

NporpaMmsI yyamuecsi JOCTHTHYTCJeIYIOUIHX NMPeIMeTHbIX Pe3yJIbTATOB:

e O3HAKOMSTCS C OCHOBAMH TEXHMYECKOrO 4YepueHus U paboThl B CHCTEMAaX TPEXMEPHOro
moznenupoBanus Tinkercad, KOMITAC-3D u CURA 15.04.3. u apyrumu nporpammamu mis 3D-
MOZIEJTUPOBAHHUSI.

e TIOJyYaT HaBBIKU PabOTBI C TEXHUYECKOW JOKYMEHTALMel, a TakKe Pa30BbIOT HABBIKU
noucka, oopaborku u aHanuzanHGopmanuy,

e Ppa30OBBIOT HABBIKH OOBEMHOrO, NPOCTPAHCTBEHHOIO, JIOTMYECKOTO MBILUICHUS |
KOHCTPYKTOPCKUE CIIOCOOHOCTH;

e BHpPTyaJbHO 3HaKoMsATCs ¢ 3D-nmpunrepom «Prusay.

e HAy4aTcsi MPUMEHSTh U3y4YE€HHbIE HHCTPYMEHTHI IIPU BBINOJHEHUH HAYyYHO-TEXHUYECKUX
MPOEKTOB,

e TIOJy4YaT HEOOXOAMMBIE HABBIKH /JI1 OPTraHU3ALIUU CAMOCTOSATENBHOM paboThI,

e TIOBBICAT CBOKO MH(POPMALIMOHHY IO KYJIBTYDY.

B wuneanpHOl Mopmenu y yuammuxcs Oyaer BocmuTaHa MOTPeOHOCTb B TBOPYECKOH
NESTebHOCTH B LIEJIOM W KTEXHHYECKOMY TBOPYECTBY B YAaCTHOCTH, a Takxe cpopmupoBaHa 30HA
JIMYHBIX HAYYHBIX HHTEPECOB.

Jluynocmuvie pesynomamot:

B pesynpraTte ocBoeHus nanHoi Ilporpammet:

y 00y4aroLmxcsi BO3PacTeT FOTOBHOCTb U CMIOCOOHOCTh K CAMOPA3BHUTHIO,
e TIOSIBUTCSI U OKPEMHET MOTUBALMsI TBOPUECKOM A€ATENBbHOCTH,;
e TIOBBICUTCS] CAMOOLIEHKAa HA OCHOBE KPUTEPUEB YCIEIIIHOCTH 3TOM 1€ATENbHOCTH,;

. MOSIBATCSL HABBIKM COTPYAHUYECTBA B PA3HbIX CUTyalusixldyMeHuWe He CO31aBaTh
KOH(DJIUKTBI M HAXOUTb BBIXO/bI U3CTIOPHBIX CUTYALIHH,
L] BOCITUTAKOTCA STHYECKHE YyBCTBA4, npexae BCEro
n00pO’KeNnaTeNbHOCTD u IMOLIMOHATBHO-HPABCTBEHHAs

OT3bIBYMBOCTb.

Memanpeomemmuvie pesynsmanoi:

B xone ocBoenust nanHoii [Iporpammel oOyuaromuecs:

e OCBOSIT pa3HbI€ CIIOCOOBI pelIeH st MPOOJIEM TBOPYECKOTO  TEXHUYECKOTO XapaKTepa.

. Pa3oOBbIOT YMC€HHE CTaBUTb LEJIU - CO34aBaTb TBOPYECKUEC pa6OTbI, IJIAaHUPOBATH
JAOCTHIXXECHHE 3TOM LECJIHU, KOHTPOJIUPOBATL BPEMECHHBIC W TPYAOBBIC 3aTPAThl, CO34aBaTh HArJIAOAHBIC
nuHamuueckue rpaduyeckue oOBEKThI B poLecce padoThl,

e TNOJyYaT BO3MOXHOCTb OLEHUTh TOJYyYEHHBI pe3yibTaT M COOTHECTH €ro ¢
M3HAYAJIBHBIM 3aMbICJIOM, BBIOJHUTh MO HEOOXOIUMOCTH KOPPEKLHMI0 JHOO pe3yibraTta, JMoo
3aMbICIIa.

KOMILIEKC OPTAHU3AITMOHHO-NIEJAT OTHYECKHX YCJIOBUA
1. Yci0Bus peaju3alui NporpaMmsl
Ilepeyenr MaTepHAJILHOIO 00ecneyeHHsl.



. KOMITBIOTE€PHBIH KJ1acc,

. 3d-npuHrep;

. IIK, KOMIIBIOTEPHBIE CTOJIBI U CTY JIbsI IS yYAIMXCAL.
. Bexon B cetb IHTEpHET.

. Menua npoekTtop.

N L BN =

. Kimacchast mocka.
7. Pabouee MecTO mearora.

2. ®opmbl aTTECTALIMH

Dopmbl, MenoOObl KOHMPOJISA PE3Y/IbMAMUEHOCHIU 00y eHUA

Buabl kKoHTpOJIA:

HavaneHbiit — npoBoaurcs B Havane ydeOHoro roma. Ero 1nenp nmepBoHavasibHas

OLIEHKAa 3HAaHUI ¥ yMEHUIOOYYaroLIIXCs.

Texymmuii — B TeueHue y4eOHOro roma. Ero menp — omnpenenuts CTENEeHb YCBOECHUS
oOyuaroumucst yaeOHoro Marepuana,nogdbop Haudbosnee 3pPexkTHBHBIX METOAOB 00y UYEHHSI.

Htorosbiii — B koHue yudeOHOro roma. Ero unenb — ompenenuTb HW3MEHEHHE YPOBHs
pa3BUTHUS TBOPUYECKHUX criocoOHocTelt  oO0yuarommxcsi,  NOJy4YeHHE  CBENGHUH  Juid
COBEPLUEHCTBOBAHHSI IPOrPaMMbl U METOZIOB OO0y YEHUSI.

Dopmbl nodsederUus UMO208

HUrorom peanusaimu JOMOJHUTENBHOM 00IIeoOpa3oBarebHOi  (00IIepa3BUBArOILIEi)
IIPOrPaMMBI SIBJISIETCS. KOHTPOJIbHBIHN ypoK. Ha KOHTPOJIBHOM ypOKe NMpOBEPsETCs TEOPETUYECKAs U
NpaKkTU4YeCKass IMOATOTOBKA y4YalUXCs. YPOBHM OCBOEHMsI MPOrpamMMbl — BBICOKHH, CPEIHU,
HU3KHUI. MeToI0M NpOBEpKH TEOPETUUECKHX 3HAHUI SIBJISIETCS Y CTHBIIN OIpoC.

3. Metoauueckoe obecrnieyeHue
Crneuucduka paboTbl MO JAHHOW MporpaMme TaKOBa, YTO CJIOBECHbIE, HArJsgHbIE,
NpakTUYECKUe METOAbl momauu WH(popManuu CBOOOAHO HMHTETPUPYIOTCS B pPaMKaxX OIHOTO
3aHsTHsA, obecrneynBasi HAMOOIBIIYIO 3()PEeKTUBHOCTL YCBOEGHMS MaTepHaa.

Ha 3AHATHUAX HpI/IMeHSIIOTCH HHq)OpMaHHOHHbIe TEXHOJOIUHU U HpoeKTHaﬂ ACATCIIbHOCTD.

PO.Hb nemarora — HACTaBHUK, ITOMOIIIHHK. CBOeBpeMeHHO HpOHBHeHHbIﬁ I/IHTepeC K
NENCTBUSIM yYEHMKA, PaJoCTh 3a€ro yCrexu, NOAAep)KKa B MOPAKEHUH SIBJISIOTCS 3aJI0rOM CTOMKOIO
yBJIEUEHUS] KOHCTPYHUPOBAHUEM H YCIIELITHOIO €r0 OCBOCHHUSI.

BU/IbI YYEBHBIX IMOCOBUMN.

L. CnpaBouHasi TUTEpaTYy pa.

2. Hay4Hasi 1 Hay YHO-TIONYJIAPHAs JIUTEPATY Pa.

3. Ilepunoauueckue n3naxus. 13

4, Buneomarepuaisi.

8 KoHcrnek Tl 3aHsITHIA.

6. Meroauyeckue pa3paboTky nejarora.

Cnucok uTepartypsbl

HopmatuBHO-1IpaBOBbIE TOKY MEHTHI:

1. Konsenuust o npasax pedenka, onodpenHas I'enepanbHoii Accambneeit OOH 20.11

1989r.
2 Koncruryuus PO.
3. ®enepanbubiii 3akoH Poccuiickoit ®@enepaunu "OO6 obpasoBanun B Poccuiickoii

@enepaumn" N 273-@3 ot 29nexabps 2012 rona ¢ usmenenusimu 2018 roma
4 ITpukaz MunoOpnayku P® ot 29.08.2013 Ne 1008 «OO6 yrtepxnenun Ilopsiaka
OpraHu3alMi W OCYLIeCTBJIE€HUs OOpa3OBaTENbHON  AEATEIbHOCTH IO  JOMNOJHHUTEIbHBIM

o011epa3BUBAIO UM IPOrPaMMamy .



s Konnenuuedi pa3BuUTHS [JOMOJIHUTENBHOrO oOpaszoBaHust aereii B Poccuiickoit
®Denepaumu 1o 2020 roga;

6. ITocranosnenue I'naBHOro rocy1apCcTBeHHOro caHuTapHoro spada P® or 04.07.2014
Ne41 «O BBeneHuu B OeiiCTBHE CAaHUTAPHO-3MUIEMMOJIOrMUecKUX npasun U Hopmatuos CanlluH

2.4.43172-14»

1. [Iucemo JlemapramMeHTa MOJOAEKHON TOJUTUKH, BOCIHUTAHUS U COLUAJIBHOM
noanep>kkn MunoOpHayku Poccun o111.12.2006TNe06-1844 //TIpumepHbie TpeOOBaHUS K MPOrpaMMamM

JOTIOJTHUTEIBHOTO 00pa3oBaHUs AETEH.

Jlutepatypa st nenaroros:
1. benyxun JI.A. JINUHOCTHO OpHMEHTHpPOBAaHHAsl MeJaroruka B BONpPOCaX M OTBETAX:

yuebHoe nocodue.-M.: MITICH,2006.- 312c.

2. Borycnasckuii A.A. O6pazosatenbHas cucrema KOMITAC 3D LT.
v, borycnasckuit A A. IlporpammHo-meronuyeckuii komruieke Ne 6. IllkonbHas

cUCcTeMa aBTOMATU3UPOBaHHOTrONMpoekTHpoBanusi. [locodue mst yuutens // Mocksa, KY JIULL,1995r

4. bonbumakos B.I1. OcuoBel 3D-monenuposanus / B.I1. bonbmakos, A.JI. Boukos.-
CII6.: Turep, 2013 .- 304c.
5. MenuuHckas HA. IIpobnemsi o0y4eHnwus, BOCITUTAHUSA u
NICUXUYECKOrO  Pa3BUTUS pebénka: N30paHHble ICUXO0I0rH4ecKue

tpyasl/ Ilox pen. E.JI. boxosuu. - M.: MIICH; Bopornex: HITO «MOJIDK», 2004. - 512c.

6. IToremkun A. UnxenepHas rpaduka. Ilpocro u nocrynno. M3narenscteo «Jlopmy,
2000r. Mocksa - 491c.

7. IToremkun A. TpexmepHoe TBepaoTenbHOE Moaenuposanue. - M: Komnerotep Ilpecc,
2002-296¢.un

8. [IyTuna E.A.  IloBbiieHue MO3HABATEJIbHOM AKTUBHOCTH neren
qyepes MPOEKTHYIO AESTEeIbHOCTh //«JlonoaHuTeNbHOE oOpa3oBaHue u
Bocniutanue» Ne6(164)2013. -C.34-36.

9. IIacranopa WM.H. MHcnonb3oBaHue MNPOEKTHONH TEXHOJOTUHM BO BHEYPOUHOMH

nesrenbHOCTH Y «JlononHuTenbHOe 00pazoBanue U Bocnutanue» Ne6(152) 2012. - C.14-. Tperbsik, T.
M. ®apadponoB A. A B «IIpocTpaHCTBEHHOE MOJENIMPOBAHHE U TMPOEKTUPOBAHHE B MPOTrPAMMHOMN
cpene Komnac 3D LT-M.: COJIOH- TIPECC, 2004 r.,, 120 c. (Cepus «Oubnuoreka CTyneHTa M

IIKOJIbHUKAY )

10.  Xpomosa H.I1. @opmbl npoBenenus 3aHaTHii B yupexaenusx J10O]] nestensHocTs //
«JlonomuurensHoe odpa3zoBanuen Bocriutanue» Ne9(167) 2013. - C.10-13.

Diiekmponnsie pecypcol
11.  http://www.ascon.ru. Caiir pupmbr ACKOH.
12.  3dtoday.ru - sHumknonenus 3D neuaru
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