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Kpatkoe onucanne nporpaMmmel 3D-monenupoBanue — IIpOTrpeCcCUBHAas
0Tpaciib MyJIbTUMEINA, MO3BOJIAIONIAs

OCYILECTBIIATH MPOLECC CO3/IaHMS TPEXMEPHON
MOJIeNId O0BEKTa MPU TOMOIIU CIEIHATBHBIX
KOMIIBIOTEPHBIX INporpamMm. Mojenupyemsie
OOBEKTHl  BBICTpAaMBAIOTCSI  HA  OCHOBE
YepTeKel, pUCYHKOB, TTOAPOOHBIX ONMMCAHUHN U
npyroit uHpopManuu. OgHUM U3 OBICTPHIX
nyTell O3HAaKOMJIEHHS ¢ TexHojorueir 3D
neyaTu SBJISETCA MCHOoJb30BaHWE 3D pyukw.
3D pyuka pabGoraetr mno npuHimuny 3D
OpUHTEpPa, TOJBKO CO3JaHa OHa s Oosee
MeJKUX 1ene. OrpOMHBIM TMPEUMYIIECTBOM
3D pyuyku SBIAETCS COBMEIICHHE II€YaTH C
TBOPYECTBOM B MPOLECCE CO3[aHUS OOBEKTOB.
[lepBonavanibHOo 3D py4ykH HCHOJIB30BAJIUCH

KaK  YCTPOMCTBO JUISI  PA3BJICYCHUA U
TBOPYECTBA, HO MPAKTUKA JI0Ka3asa
BO3MOXXHOCTb  IIPUMEHEHHE  PY4YEeK  JUJIA

CEPBbE3HBIX JM3aMHEPCKUX 3a7ad, Harpumep,
nexopupoBanusd. CeronHsa 3D pydky MOXHO
YBUAETh B pPyKax HE TOJBKO JE€TE€H, HO
po(hecCUOHATBLHBIX XYJI0’KHUKOB,
JTIN3AMHEPOB, APXUTEKTOPOB.
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dopma oOydeHHSA OYHO, ANIEKTPOHHOE OOyYCHHE c
MIPUMECHCHUEM JIACTAHIIMOHHBIX
00pa30BaTEIbHBIX TEXHOJOTHM

YpoBeHb copepKaHus 0a30BEII

[Tpoa0MKUTETHHOCTh OCBOCHHUS 1444ac.

(00BEM)

BospacrHas kateropus 0-18 ner

[ens mporpamMmbl

OO6yuenue ocHoBam 3D monenupoBanus u 3D
nevatd, (GopMHpoBaHWE W  pa3BUTHE Y
o0yJaromuxcst MHTEIICKTYaTbHBIX
NPAKTHYECKUX KOMITCTEHITHHA B oOyactu
CO3/IaHUS MPOCTPAHCTBEHHBIX MOJICTICH.

3ajaun nporpamMmel

IIpeamerHsbIe:
- JaTb TNEpPBOHAYAJIbHBIE 3HAHUS 1o
ycrporictBy 3D pyuku u 3D neuatu;
-HAY4YUTh OCHOBHBIM npremMam

MIPOEKTUPOBAHUS U3JIEIINN;

- cpOopMHUPOBATH TEXHOJOTUYECKUE HABBIKU
IIPOCKTUPOBAHMS;

- O03HAaKOMHUTb C HpaBWiIaMu  Oe30macHON
paboOTbl C HMHCTPYMEHTAMH HEOOXOIUMBIMU
IIPU ITPOEKTUPOBAHUH.

MeTal'lpe)IMeTHLIe:
- Ppa3BUBAaTb TBOPYCCKYIO WHUOWATUBY U

CaMOCTOSITEIIEHOCTD;
- (¢opMuUpOBaHHWE  HAaBBIKOB  BIIQJICHHS
TeXHUYECKUMU  CpPEACTBAMH  OOyYCHUS U
porpaMMamu;
- pazBuTHE NPOHECCHOHATHHOTO MBIILICHUS
IPY MOJIECITMPOBAHUN;
- pa3BUTHE  BOOOpa)XCHUsI,  BHUMAHWUS,
3pUTEIBHON TaMATH, TJIa30Mepa, MOTOPHBIX
HAaBBIKOB, YyBCTBa BOCIIPUSATHS
IPOCTPAHCTBEHHBIX IMPEJCTABICHUI I1IBETa W
ero mpeoOpa3oBaHus;
-pa3BUBaTh TMCUXO(HU3UOJIOTHUECKHE KadyecTBa
YYCHHUKOB: TaMATh, BHUMaHHUE, CIOCOOHOCTH
JOTUYECKHU MBICJIUTb, aHAJIM3UPOBATh,
KOHIICHTPUPOBATh BHUMAHHUE HA TJIaBHOM.
JIMYHOCTHBIE:




-(popMHUpOBATh TBOPYECKOE OTHOUIIEHUE IO
BBITIOJIHAEMOMN paboTe;

- BOCHUTHIBATh yMeHue paboTatb B
KOJUIEKTUBE U CTPEMJICHME K KayecTBY
BBITIOJTHSIEMBIX ~ HW3JCNHM, K  TOYHOCTH,
aKKypaTHOCTH, OTBETCTBEHHOCTH npu
CO3JIaHUM WHIUBUIYAIBHOTO MPOCKTA;

- pa3BUTHSA HaBBIKOB HCII0JIb30BaHUsA
COIIMAJIbHBIX CeTel B 00pa3oBaTelIbHBIX
LENAX;

- pa3BUTHSI yMEHHS paboOTaTh TUCTAHIIMOHHO;
- BBIIOJHEHHUS 3aJlaHUS  CAMOCTOSITEIHHO
(KOHTAKTHO U OECKOHTAKTHO).

O)KI/II[aGMBIG PE3YIIbTAaThI

Ilpeomemnmnwie:
OOyuaromuics TOJKEH 3HATh:

- METOJIbl MOJICTUPOBAHMUS;
- BUJIBI M HA3HAYCHUS YEPTEKEH;

- OCHOBHbBIE IIpaBWJa CO3/JaHHSI MOJIEJEH-
MPOTOTUIIOB HAa OCHOBAaHMHM TPOCKTa -
NpUHUUIBL padoTel 3D npuHTeEpa;

- mporpammHoe  obOecreuenue 3D-CAD
(«Kommacy);

- TIpaBUJIa 33J]aHUs TAPaMETPOB MEeUYaTH;

- XapaKTepUCTUKH, PUCKH U  METOJIBI
00pabOTKH MaTepHaJIOB ISl MOJACIUPOBAHUS;
- npaBuia WCITOJTB30BAHUS PYYHBIX
WHCTPYMCHTOB (Kycaukw, HaMJIbHUK,
HIMaTeNb-CKpeOOoK U T.11.);

-TEeXHUKY Oe3oracHoi paboTel B kabunetre 3D
MOJICTUPOBAHUS U IPOTOTUITUPOBAHMUSI.
OO0yuaromuiicst TOJDKEH YMETh:

- paboTaTh C TPEXMEPHBIMH CHCTEMaMH B
dopmare CAD;

-TIOJICOTABJIMBATh JIBYXMEPHBIC U TPEXMEPHBIC
YEPTEIKU;

- CcO3JaBaTh MOJEIU-TIPOTOTUIIBI PA3ITAYHOU
CIIOKHOCTH,  HCHONB3YSd  HMHCTPYKIHH |
CaMOCTOSITEIbHO TPU  T[OMOIIM  PYYHOTO
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MHCTPYMEHTA U MAIlIHH;
- KOHCTPYHMPOBaTh IO 3aMBICIy, 3apaHee
00yMBIBaTh COJACPIKAHUE OYyIyIIeH MOJEIH,
Ha3plBaTh €¢ TeMmy, JaBarb ee¢ oOriee
ONMCaHWE, COOTHOCUTh CBOW 3aMbICEN C
UMEIONITUMCS KICXOJTHBIM MaTepUAIIOM.
Memanpeomemnmnboie:
OOyuaromuics TOJDKEH:
- yMETh CaMOCTOSATEIBHO  HCIIOJIb30BaTh
HPOCKTHBIN METOJT O0YUCHHUS;
- BJIaJICTh ~ HAYaJIbHBIMH  HaBBIKAMHU
TM3AHHEPCKOT0 U HHKCHEPHOT'O MBIIIICHHS;
- MPOSIBJIATH II03HABATEIbHYIO aKTHBHOCTD,
TBOPYECKOC M OIEPAIMOHHOE MBIILICHHUE,
3HaTh cdepy JadbHEHIIEro MPUMCHCHHS
TEXHOJIOTMUECKUX 3HAHUH W yMCHHHA B
CaMOCTOSITEIIEHOM NI TEIIBHOCTH.

Jluunocmmnoie:
OOGy4arontuicst T0HKeH:
- YMETh OpraHU30BaTh pabouee MPOCTPAHCTBO;
- NpOSBJISITh  TOTOBHOCTH  paboTaTh B
KOJUIGKTUBE, OTBETCTBEHHO IOAXOAUTHh K
BBINIOJIHEHUIO JIMYHOW 3aJauyd B IIpoLEcCe
CO3/1aHUA KOJUIEKTUBHOTO MTPOEKTA;
-UMETh ~ C(OPMHUPOBABIIUNCS  YCTONYMBBINA
UHTEpEeC K Mpoleccy MPOTOTUIMUPOBAHUS, KaK
BUJTy TEXHUYECKOTO TBOPUECTBA;
- YMeTh OOBEKTHBHO OIICHHUBATh pPE3yJIbTAT
CBOETO TpPYJla, MCHBITHIBATH TMOTPEOHOCTH K
JabHEHIIIEMY CaMOCOBEPIIICHCTBOBAHUIO.

OcoObie ycnoBus (JOCTYITHOCTh
nms nereit ¢ OB3)

[Iporpamma MoxeT momoub pedbenky ¢ OB3
3HAQYUTEIBHO PACHIUPUTh KPYr OOIIEHUS,
0e30071€3HEHHO MPOXOIUTH npoiiecc
COLMAIN3ALIMY, Pa3BUBATh CBOW TBOPYECKHUU
MOTEHIIMAT U 00€CTICYUTh JAJbHEUIINI ycrex
B ICITEJILHOCTH.

B0O3MOXXHOCTh peaiu3aluiyd B | HIMEETCS
ceTeBo opme
B03MOXXHOCTh peaiu3aliyd B | HIMEETCS

3JIEKTPOHHOM dbopmate c
IIPUMEHEHUEM JTUCTAHIIMOHHBIX




TEXHOJIOTUN

MarepranbHO-TeXHUYECKas
0a3a

MartepuajibHO-TEXHHYECKOE 0O0ecneyeHue:

- OCBEIICHHOE ITOMelleHne, He MeHee 30KB/M;
- TIOMEIICHUE JJI XPAaHCHHUsS] HHCTPYMEHTOB U
MaTepUaJioB;

- TBEP/I0€ HAMOJIBHOE MTOKPHITHUE;

- MOHUTOP WUJIU BUIECOMPOEKTOP.

Ilepeyenb HEOOXOAUMOTO 00OPYAOBAHUSA:

- TIepCOHAJIBHBIN KOoMIbIOTEp (HOYTOYK) - 10
IIT.

- 3D-npunTEp - 2 MIT.

- 3D-pyuka -10mT.

-IITAHTeHIUPKYJIb - 10 mT.

- Habop Hardumneit - 10mT.

- cKaybnensp -10mrT.

- maactuk PLA 1.75 mm, 1kr - 10 mT.

- TporpaMMHoe oOecreYeHueE: «Kommacy
(YCTaHOBJICHO Ha KaXJO0M KOMITbIOTEpPE).




Paznen 1 «KoMIieke OCHOBHBIX XapaKTEePUCTHK 00Pa30BaHUS:
00beM, coep:kaHue, IIAHUPYeMble Pe3yJIbTaThD»

1.1. TlosicHHUTEJbHAHA 3aNMHUCKA.
CtpeMuTenbHOEC BHEIPEHUE B JKU3HH HOBBIX TEXHOJIOTHH TMPEIBSIBISCT

BBICOKHE TPEeOOBaHMS K YPOBHIO MOJATOTOBKHM OYAYIIMX CHEIHAIMCTOB CaMbIX
pa3HbBIX 00JIaCTEH.

Cucrembl aBTOMaTU3UPOBAHHOIO MPOEKTUPOBAHMS, OCHOBBIBAIOLIUECS HA
TPEXMEPHOM MOJEIUPOBAHUU, B HACTOSIIEE BPEMS CTAHOBATCS CTAaHAAPTOM IS
CO3JIaHUSI KOHCTPYKTOPCKOM U TEXHOJIOTMYECKONU JTOKYMEHTAIUH.

Pa3BuTHEe M NpUMEHEHHE COBPEMEHHBIX TIpaUUecKuX IaKETOB IMpHU
M3YYEHUH TpaduyecKoro MHKIA JIUCHUIUIMH,  OOYCJIOBJIEHBI crenudukon
npeaMeTa, TpeOyrolleld pa3BUTOrO0 MPOCTPAHCTBEHHOIO MBIIUICHHS, YMEHUN
BOCIIPUHUMATh U MTPOU3BOAUTH Irpaduueckyro nHpopmanuio. [IpocrpancTBenHoe
MBIIUIEHUE, KaK U JIOOYI0 JPYryl0 CHOCOOHOCTh YE€JIOBEKa, HYKHO M MOXHO
pa3zBuBaTh. C MOMOIIBIO TPEXMEPHOIO MOJECIUPOBAHMS B Cpele IpaHUuecKux
NAKEeTOB 3aJladya BU3YaJbHOI'O MPEACTABICHUS TIE€OMETPUUYECKHX OOBEKTOB
3HAYUTENbHO YyrpoinaeTrcs. M3yuenue cuctem 3D-mopenupoBaHus CIOCOOHO
3HAUUTEILHO OOJIETYUTh MOHUMAHWE WHXXEHEPHBIX AUCIUIUIMH, YTO JeJIaeT
aKTyaJIbHbIM BKJIIOYEHUE JAHHOW JUCUUIUIMHBI B YYEOHBIA MPOLIECC B NEPBYIO
ouepesib B CBSI3KE ¢ MHKEHEpHOU rpadukoid. Ho BO3MOKEH M BapUaHT U3Y4YCHUS
3D-MonmenupoBaHus Kak HE3aBUCUMON JUCIIUILITUHBI.

N3yuenne ocHoB 3D-mopenvipoBaHusi IO MPOrpaMMe€ OCHOBAHO Ha
UCIIOJIb30BAaHUU BO3MOKHOCTEH Trpaduueckoii mporpammbl Kommac-3D, kotopast
IIpeIHa3HaYeHa I CO3JaHUsl TPEXMEPHBIX aCCOLMATUBHBIX MOJIETEH OTIEIbHBIX
neTane 1 cOOPOUYHBIX €IMHUII, COACPKAIINX KaK OPUTHMHAIIBHBIE JAETalld, TaK U
CTaHJAPTHbIE KOHCTPYKTHBHBIE 3JEMEHThl. D(P()EKTUBHOCTH HCIOJIB30BAHUSA
cucteM Kommac BO3MOXHa NpH HAMYUM Yy O00y4daeMbIX YBEPEHHBIX Oa30BBIX
3HAHWI O HayepTaTeIbHOM TeOMETPHUM, WHKEHEPHOW Tpaduku, a Takxke Mnpu
3HAHWM W TOHMMAaHUM CHelnUu(UKU TOCTpoeHUus: Trpaduueckux OOBEKTOB B
CUCTEME.

JHannast ~ oOpa3oBaTenbHas MporpamMma COCTaBlI€Ha C  y4€TOM
HOPMATHBHBIX JIOKYMEHTOB, PpEINIAMEHTHPYIOIIUX JEATEIbHOCTh JETCKOIO
OOBEAMHEHUS B YUPEKACHUH JTONOJIHUTETEHOTO 00pa30BaHUS:

1.®enepanbubiii 3aK0H Poccuiickoit @eneparuu ot 29 nexadbps 2012 r. Ne
273-D3 «O06 obpazoBanuu B Poccuiickoit denepanuny» (anee - @3 Ne 273).



2. Ctpaterus pasButus Bocnutanus B Poccuiickoit @enepanun Ha nepuos
no 2025 ronma (yrBepxkaeHa Pacnopsokenwem IIpaButennctBa Poccuiickoit
deneparuu ot 29 Mas 2015 r. N 996-p).

3. @enepalibHbI TPOEKT «YcCHex Kaxaoro peOeHKa», YTBEPKIACHHOTO
npesuauymoMm Cosera mipu  Ilpesumpente Poccuiickoit  ®@enepauuu 1o
CTpPAaTeTUYECKOMY Pa3BUTHI0O M HalMOHAIBHBIM MpOeKTaM (IPOTOKOJ OT
03.09.2018r. Ne10).

4. Ilpoext KoHuenuus pa3BUTHS JOMOJHUTEIBHOTO 00Opa3oBaHus AETEH 10
2030 rona.

5. Ilpuka3z MunuctepcTBa mnpocsemeHus Poccuiickoit @eaepanuu ot 27
uionst 2022r. Ne 629 «OO0 yTBepXKIACHHH TMOpSIKa OpraHU3aluu U
OCYILECTBIICHUS 0o0pa30BaTeNbHOM  ACSTENBHOCTH IO  JOIMOJHUTEIBHBIM
00111e00pa3oBaTeIbHBIM IPOrpaMMaM.

6. [Ipuka3 MuHuctepcTBa oopa3oBanust U Hayku PD ot 9 suBaps 2014 r.
Ne 2 «OO6C yTBepkJIeHUM  TOpSAAKA  NPUMEHEHUS  OpraHU3alUSIMH,
OCYILECTBISIOUIMMHU 00pa30BaTEIbHYIO JEATEIbHOCTD, JIEKTPOHHOTO O0Y4YEHHUS,
JTCTaHIIMOHHBIX 00pa3oBaTeNbHbIX TE€XHOJIOTUI pu peanuzanumn
o0pa3oBaTeIbHBIX MTPOTPaAMM)»

7. IlocraHoBieHue [7MaBHOrO TrocyJapCTBEHHOTO CAHUTApHOIO Bpaua
Poccuiickoit ®eneparuu ot 28.09.2020r. Ne 28 «O6 yTBEepkKIACHUM CAHUTAPHBIX
npaBusi CII 2.4.3648-20 «CaHuUTapHO-3MUAEMUOJIOTUUECKUE TpPEeOOBaHUS K
OpraHu3alysM BOCHUTAaHUS U OOy4YEHHUs, OTAbIXa U O3J0POBICHUS JETel U
MOJIOZEKH.

8. IIpodeccronanbHBIN CTaHJapT «Ilenaror JOITOJIHUTEIIBHOTO
oOpa3oBaHUs J€TEld W B3pOCIbIX», YTBEPXKACHHBIA NMpUKa3oM MuHucTepcTBa
Tpyna u counasnbHOU 3amuThl Poccuiickonn @enepannn ot 08.09.2015 roma Ne
613-u

9. [IpoexkTupoBanue u AKCHEPTHUPOBAHUE JOMOJIHUTEIbHBIX
oOmieoOpazoBaTeNbHbIX  OOIIEpa3BUBAIONIMX  MporpaMM: TpeOoBaHUS U
BO3MOXKHOCTh ~ BapuWaTUBHOCTU. (YdeOHO-MeTonuuyeckoe Imocobue, aBToOp-
cocraBuTenb: Pribanésa U.A., kana.nen.Hayk, gouenr), Kpacnomap, 2019r.

10. Meroanueckue peKOMEHAUHU 110 MPOEKTUPOBAHUIO JOIOTHUTEIBHBIX
oO1iepa3BUBaIOIIMX Mporpamm (aBTop-coctaButeib: Peibanésa U.A., kana. nea.
Hayk, noreHT), Kpacnogap, 2016 rog.

11. VYcras MYHULHATIATBHOTO OIOI)KETHOTO YUPEKICHUS
JOTMOJHUTENBHOTO  0oOpa3oBaHusi  CTaHUMA  IOHBIX  TEXHUKOB  Topoja
benopeyeHncka.

JononHuTenpHas oOliepa3BuBatoiias nporpamma «3D mMonaenupoBaHue
U nieyath» (nmainee - [I[porpamma) OTHOCUTCS K T€XHHMYECKOW HANIPABJIEHHOCTH.
[Iporpamma HampaiieHa Ha HOPMUPOBAHKE KITFOYEBBIX KOMITCTCHITHIA:
1.Y4yeOHO-103HaBaTENbHBIE KOMIIETEHIINH:
—  (dopmupoBaHHEe  IEJIOCTHOCTH  TPEJICTABICHUS  MPOCTPAHCTBEHHOTO
MOJICTTUPOBAHUS U MPOEKTUPOBAHUS O0OHEKTOB;



— YMEHHS BBITIOJIHATH TEOMETPUIECKUAE TIOCTPOCHUS U YEPTEKHU.

ChopmupoBaTh W 3aKpenuTh HaBBIKM pabOTHI B OKHE TPEXMEPHOTO
MOJICTMPOBAHUs, 3HATh MPHUHIMUIIBI PabOTBI C OMNEpalUsIMU TPEXMEPHOTO
MOJICITUPOBAHUs, 3aKPEMUTh HABBIKK pPa0OThl C IMaHEIbI0 HHCTPYMEHTOB U
pEeIaKTUPOBAHUSI.

2. llpodeccronanbHble KOMIETCHIINU:

- BOCIIUTAaHKE MPOPECCHOHATHHO 3HAUNMBIX Ka4ECTB,;

-BOCTIMITAHUE  CITIOCOOHOCTH K TNPUMEHCHHUIO TIOJIYYEHHBIX 3HAHUA B
podeCCUOHAIBHON JIeSATEILHOCTH, OTBETCTBEHHOCTH 3a BBHINIOJIHEHHYIO paloTy,
COO0Pa3UTEIHLHOCTh U BHUMATEILHOCTD MIPH BBITIOJTHEHUHN MPAKTUYECKON PabOTHI.
3. KomMMyHUKaIIMOHHBIE KOMIICTEHITHN:

- pa3BUBaTh IMO3HABATEJIbHBIM HMHTEPEC, JIOTUYECKOE M TBOPUECKOE MBIIIJICHUE
o0OyyJaroiierocsi peub, NaMsTh;

- YME€Thb aHAJIM3UPOBATH, 0000IIATH, /1€JIaTh BHIBOJIBL;

- yMeTh paboTaTh B TPYNIE U MHANBUAYAILHO;

- ¢dopMHpOBaTH YMEHHUS M HABBIKM CaMOCTOSTEIHLHOTO YMCTBEHHOTO TpyIa.
3HaHUs, TOJIYYCHHBIC MPU H3YYEHUU TMPOTpaMMbl, OOydYaroniuecs MOTYT B
JaJbHEUIIIEeM MCIOJIB30BaTh JUIS BHU3YalM3alldd HAYYHBIX M IPHUKIAIHBIX
UCCIICIOBAHUM B Pa3IMYHBIX O0JACTAX 3HAHUN. YepUYEHUU, (PU3MKE, XHUMHH,
owosioruu u  Jp., MOMOTYT TIPM BBIMOJHEHUU YyYEOHBIX IPOCKTHO-
KOHCTPYKTOPCKHUX Pa0OT B Pa3IMUHBIX OTPACISAX AESITEIBHOCTH, MOTYT YCIEIIHO
WCITOJIB30BATHCS IIKOJIBPHUKAMH TIPH BBITIOJHEHWHW  TBOPUYECKHX pabOT WM
MPOCKTOB.  3HAHUA M YMEHHUS, NPUOOpPETEHHBIE B PE3YJbTaTe OCBOCHUS
MPOTPaMMBbI, SBJISIOTCS (YHAAMEHTOM IS JAJIbHEUIIErO0 COBEPIICHCTBOBAHUS
MacTepcTBa B 00JIACTH TPEXMEPHOTO MOJICTUPOBAHMUS.

HoBu3zHa mnporpaMmbl COCTOMT B TOM, 4YTO B Y4e€OHOM IIpoliecce
oOydaroniecsi oBiaaeBaloT HaBblkaMu 3D monenupoBanus ¢ nomouisio 3D
pyuku, rpaduueckux nporpamm Kowmmac-3D, «Blender» u o3nakomiienue c
3D npunTEpPOM.

B coBpemennom wMupe pabora ¢ 3D rpadukoi — OIHO M3 CaMBIX
MOMYJSIPHBIX HANPABJICHUM HUCIOIB30BAHUS TEPCOHAIBHOTO KOMITBIOTEPA.
Ceiiuac HHMKOTO HE yAMBUIIL TPEXMEPHBIM H300pakeHUEM, a BOT medarb 3D
MoOJieNied Ha COBPEMEHHOM OOOpPYJOBaHMM W TPHUMEHEHHE WX B Pa3IUYHBIX
OTpaciIsIX — JAEJIO HOBOE.

Bo Bpemsi mpoxoxaeHus MporpaMMbl, OOYyYarOIIUECs TMOJIY4YaroT 3HAHWUS,
YMEHMSI U HABBIKH, KOTOPBIE B JAIBHEUIIIEM MO3BOJISIT UM CaMUM ILUIAHUPOBATH U
OCYIIECTBJISITh TPYAOBYIO A€ATEIBHOCTh. [I[porpamMma HamnpaBieHa Ha BOCIIUTAHUE
COBPEMEHHBIX JI€TE€H KaK TBOPUYECKH AKTUBHBIX W TEXHUYECKHU TIPAMOTHBIX
HAYMHAIONIUX WHKEHEPOB, CIIOCOOCTBYET BO3POXKICHHUIO MHTEPECa MOJIOJICKH K
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TEXHUKE, B BOCIHUTAHWW KYJIbTYPHl JKH3HEHHOTO H MPOGECCHOHATHHOTO
CaMOOTIPEICIICHHUS.
[ToTpeOHOCTH pbIHKAa TpyJa B CHEIUAIMCTAX TEXHUYECKOro MPOQuUIIs

BBIJIBUTAIOT AaKTyaJlbHYI0 3aJauyy oOOydeHHsl JeTell OCHOBaM 4YEpueHUs U
aBTOMATU3UPOBAHHOTO IPOCKTUPOBAHUS TEXHUYECKUX YCTPOWMCTB.
TexHonornyeckoe 00pa3zoBaHUE SIBISETCA OAHUM U3 BOXXHEHIIUX KOMIIOHEHTOB
MOATOTOBKHU MOAPACTAIOLIETO MOKOJICHUS K CAMOCTOSITEIbHOM KU3HU.

[Iporpamma mpodoprueHTHpOBaHHAS Ha HOBYIO MPO(ECCHIO — apXUTEKTOP
pPEaTbHOCTU. DTO CHEHHAINCT MO MPOCKTUPOBAHUIO PEIICHUM, TMO3BOJISIIOLIUX
paboTarb, YYUThCA M OTAbIXaTh B BUPTYaJbHOM peanbHOCTH. Pa3zpabaThiBaert
coT 1 00opyAOBaHUE C YYETOM OMO- U MCUXOMapaMeTPOB MOJIb30BaTeNs (B TOM
YUCIIe MO UHAUBUAYaIbHBIN 3aKa3).

3D-monenmupoBaHe  —  NPOTPECCHMBHAas  OTpacib  MYyJIbTHMEAHA,
NO3BOJIAIOINAsL OCYIIECTBIIATH IPOLECC CO3JAHUSI TPEXMEPHOM MOJAENN OOBEKTa
IIpU  T[OMOLIM CIEHHANBHBIX KOMIIBIOTEPHBIX Iporpamm. Mogaenupyemslie
OOBEKTBl BBICTPAUBAIOTCS HA OCHOBE YEPTEXKEW, PHUCYHKOB, MOJIPOOHBIX
onucaHuii u Apyroi mHpopmanuu. OgHUM U3 OBICTPBIX MYTEW O3HAKOMIICHHS C
texHonornen 3D medatm sBisieTcs wucnosib3oBanue 3D pyuku. 3D pyuka
pabotaer o npuHuuny 3D npuHTepa, TOJIBKO cO37aHa OHA JAJs 0oJiee MEITKUX
ueneil. OrpoMHBIM NpeuMyIecTBOM 3D pydukH SIBASETCS COBMELIEHUE NIEYaTH C
TBOPUYECTBOM B Ipolecce co3fgaHus o0bekToB. IlepBonauansHo 3D pyuku
VCIIOJIBb30BAJIMCh KaK YCTPOMCTBO I PAa3BJIEUYCHUS U TBOPUYECTBA, HO IIPAKTUKA
JI0Ka3aja BO3MOKHOCTb [IPUMEHEHUE PYUEK I CEPbE3HBIX MU3aNHEPCKUX 3a1ay,
Harpumep, aexkopupoBanus. Ceroans 3D pydky MOXKHO YBUAETh B pyKax HE
TOJIBKO J€TeN, HO MPO(ECCHOHATIBHBIX XYA0KHUKOB, TU3aHEPOB, APXUTEKTOPOB.

Tax:ke HOBU3HOM JNAHHOM NPOrPAMMBI  SIBJISIETCA MOAYJIBHOW W COCTOUT

U3 IByX MOJYJIEH:
Monyns 1: «3D mogenupoBanue: 3D pyuka u rpadudeckue mporpaMmbi»

Monyns 2: «3D momennpoBaHue: BRITOTHEHUE padOT U MTeYaTh
AKTYyaJIbHOCTb JAaHHOW MPOTrpaMMbl  3aKJIKOYAETCd B TOM, 4YTO OHA

CIIOCOOCTBYET (DOPMUPOBAHUIO MPOCTPAHCTBEHHOTO BOOOpPaKEHUS M LETOCTHOU
KapTUHBI MHUpA y MIKOJbHUKOB. [IpocTpaHcTBEeHHOE BOOOpakeHHE HEOOXOIMMO
JUISL YTEHUS] 4YepTeKel, KOTJa M3 IUIOCKUX MPOEKIUH TpedyeTrcs BOOOpa3uUTh
MPOCTPAHCTBEHHOE TEJIO CO BCEMH OCOOEHHOCTSMH €ro yCTpOMcCTBa M (HDOPMBI.
AKTyaJIbHOCTh JaHHOW MpOrpaMMbl OMPEACISIIOT COBPEMEHHBbIE TpeOOBaHUS K
oOpa3zoBaTeIbHOM cpesie, B KOTOPOM €CTECTBEHHBIM SIBJISIETCS OpraHu3aIus
OOy4YeHHS C MCTOJIB30BAHUEM KaK TPATUITMOHHBIX, TAK U JUCTAHIIMOHHBIX (OpM
oOy4eHus.
Ilenaroruveckasi mejieco00pPa3HOCTD:
- B3aUMOJICUCTBUE Meaarora ¢ peOCHKOM Ha PaBHBIX;
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- MCIOJIb30BAaHUE HA 3aHATUAX JOCTYIHBIX JJIs €Tl MOHATUA U TEPMHUHOB,
CJIeIOBAHUE MPUHIUITY «OT MPOCTOTO K CIOKHOMY»

- y4eT pa3HOro YpOBHS TMOJrOTOBKHM JETeH, omopa Ha HMEIOIIMICT Yy
00y4Jaronuxcs OIbIT;

- CUCTEMHOCTb, MTOCJIEIOBATEIBHOCTh U IOCTYITHOCTh U3JIaraeMoro MaTepuara,
U3y4YeHHE HOBOI'O MaTepuasa OlUpaeTcsl Ha paHee MPUOOPETEHHbIE 3HAHUS;

- IPUOPUTET MPAKTUYECKON JEATEIBHOCTH;

- pa3BUTME B  YYAIIHUXCA  CaMOCTOSITENIBHOCTH,  TBOpPYECTBA M
M300pETATEeIbHOCTH SIBJIAETCSI OJHUM M3 OCHOBHBIX HPUOPUTETOB JIAHHOU
IPOrpamMMBl.

Jlannast mporpamma o0ycJOBJIEHAa Pa3BUTHEM YCTOMYMBOTO MHTEpeca y

oOyuaroruxcst Kk moctpoeruto 3D momeneit. B mporecce coszmanus Mojenei,
oOydaromniyecss HaydaTcs OOBEIMHATH pealbHbId MHUpP C BUPTYaJIbHBIM, 3TO
MOBBICUT  YPOBEHb  IPOCTPAHCTBEHHOTO  MBIIUICHUS,  BOOOpa)KEHUS.
[lenaroruyeckasi 1enecooOpa3HOCTh  OMNpeEAelieHa TeM, 4YTO IporpaMmma
CIIOCOOCTBYET (POPMUPOBAHUIO HABBIKOB CAMOCTOSITEIBHOM IMO3HABATEIHHOU WU
MPAKTUYECKON JEATEIbHOCTU, PA3BUTHIO TO3HABATEIBHBIX MOTPEOHOCTEN B
YCJIOBUSX JUCTAHIIMOHHOTO OOyUEHMUSI.

OTaIMYUTEJbHON  0COOCHHOCTBI)  NPOrPpaMMbI SABIIETCS €€
MpaKTUYECKasi HANPaBJICHHOCTb, CBS3aHHAS C MOJYyYEHHEM HaBBIKOB palOTHI C
COBpeMeHHBIM 000pynoBanueM — 3D pyuxoit u 3D npuntepom. B xone o0yuenus
peOeHOK ToJlydyaeT OCHOBHBIE CBElIEHUS 00 YCTpOWCTBE OO0OpYyJAOBaHUS,
NPUHIMIAX €ro paboThl. B 1ensx pa3BUTHS CaMOCTOSITEIbBHOCTH Ha 3aHATHUSIX
npejyiaraeTcs peuarh 3aJa4i pa3IundHON CIIOKHOCTH, CBS3aHHBIE CO CIIOCO0aMu
U3rOTOBJICHUSI W COOpPKM MOJENEH C Y4EeTOM OrpaHUYEeHHM TOW WM HHOMU
TEXHOJIOTUU. 3aHSATUS CTPOSTCS IO NPUHIMUIY: OT MPOCTOTO K CIOXKHOMY.
Anpecat nporpammsl. [Iporpamma « TEXHOJIOT'UU 3D» npegnaznaueHa st
JeTe, TPOSIBUBIIMX KEIAaHHE W CTPEMJICHHUE 3aHUMAThCA JAaHHBIM BUIOM
TBOPYECKOW JesTeIbHOCTM B Bo3pacte 9-18 ner, ¢ pasHbIM ypOBHEM
WHTEJUICKTYalIbHOTO Pa3BUTHUSL.

[lenaror AOMOMHUTENBHOTO OOpa30BaHUS MPU MPOBEICHUHU YUYEOHBIX
3aHSATUA C TPUMEHEHHEM DJICKTPOHHOTO OOy4YeHHMS U JUCTAHIIMOHHBIX
o0pa3zoBaTeIbHBIX TEXHOJIOTUM (J1ajiee — NUCTaHIIMOHHOE 00yUYeHHe):

- (dopMupyeT paclnucaHue 3aHATHUM Ha KaXIblii Yy4YeOHBIM JeHb B
COOTBETCTBHUH C YUCOHBIM IIJIAHOM, KaJCHIAPHBIM yU4eOHBIM rpaduKoM, a TaKKe
corjacHo ydeOHOMY TIlaHy W corjacHo TpeboBanumsiMm  CaHuTapHO-
AMUAEMHUOIOTHYECKUM TmpaBuwiaM W HopmatuBaM CanlluH, mpemycmartpuBas
COKpalI€HUE BPEMEHHU MpOBeneHUs 3aHATUS OT 15 1o 30 MUHYT B 3aBUCUMOCTH
OT BO3pacTa ydaiierocs;

-  uHbOpMHpPYET OOyYaOMIMXCSI W WX POAUTENCH O peanu3anuu
JOTIOJTHUTENBHOW  00111e00pa3oBaTesibHONM  HporpaMMmbl MO0 ee  yacTu(eil)
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(Momynsi, pa3ziena) ¢ IPUMEHEHHWEM TUCTAHIIMOHHOTO OOYy4YeHHs, B TOM YHCIIEe

3HAKOMUT C paclUCaHUEM 3aHATUH, TpadUKOM MPOBENEHUS TEKYIIEro KOHTPOJIS

¥ UTOTOBOTO KOHTPOJIS IO MporpaMMe Jr00 ee yacTu(eit), KOHCYJIbTallui.
YpoBeHb mnporpammbl, 00beM H Ccpoku. [Iporpamma peanusyercss Ha

0a30BOM YpOBHE, TaK Kak BeAETCS HAOOp cpeaur OO0ydaroIuxcs, HE MMEIOIINX
NEPBOHAYAJIbHBIX KOMIIETEHIIMI B JTaHHOW NpeIMETHOM obOsactu, o0béM — 144
yac. B nporpamMmme npeaycMOTpEHO ydacTue JIeTel C  0COOBIMU
o0pa3oBaTeIbHBIMU TTOTPEOHOCTSIMU: JIETEH ¢ OTPAHMYCHHBIMU BO3MOKHOCTSIMU
3M0POBbS;, TaJaHTJIMBBIX (OJApEHHBIX, MOTUBHUPOBAHHBIX) JETEH; JETeH,
HaXOJAIIMXCS B TPYJAHOW >KM3HEHHOM cutyaruu. [etu ¢ OB3 mpuHHMarOTCA
nocjie cobeceoBaHUs pojuTeNiel (3aKOHHBIX MPEJCTaBUTENCH) C IeIaroroM-
ncuxosioroM. CobecenoBaHue MPOBOJUTCS C IIE€JIbIO YCTAHOBJICHHS YPOBHS
TPYAHOCTEH y peOCHKa M BBICTPAMBAHMS WHIWBHAYaJIbHOTO 00pa30BaTEIbLHOIO
Mapuipyta WiId ~ PEKOMEHJAIMU  POJAUTENsAIM  o0ydaTrbCsi B Jpyrou
oOpa3zoBaTeapHON OpraHu3aluu ¢ 0ojee MOAXOAAIIMMH YCIOBUSIMU JUIsl JaHHOMN
HO30JIOTUM U YPOBHS TPYAHOCTEHN y peOCHKa.
JdTanbl peaju3anun NPorpaMMbl

DTanbl Buaebl Onucanue

I-3Tam | O3HakomMuTeNbHBIN | O3HAKOMUTEIBHBIN dTAll IPEeAiaracT U3yunuTh

- Mephbl 6€30MacHOCTH MpU paboTe B MaCTEPCKOIA;
- Ha3HaueHue 00O0pYy/IOBaHUS, HEOOXOJIUMBIX IS
paboTHI;

- oOmue nousTus o 3D MoaenupoBaHue;

- OCHOBHBIE 0coOeHHOCTH obOopynoBanus 3D

IIPUHTED.
- [IpakTueckunii [IpakTyecknii STanm HaIpaBJIeH Ha HW3y4YEHUE
Tan OCHOB MPOrPAMMHOT0 00€CIEeUeHHs, CIOCO00B U

NpUEMOB  OOpabOTKH pPA3IUYHBIX MaTEpPHANIOB,
HEOOXOMMMBIX I CO3JAaHUA MOJEJIEH

H1- [TpoektHas [IpoekTHas AESATETLHOCTD.

3Talm | JCSATENIbHOCTD -CaMOCTOSTEIBHO pa3pabaThiBaTh u
CO3/1aBaTh MOJIENH;

-CAMOCTOSATEIbHO MPUMEHSATh NOJyYEHHbIE
3HaHUS OpU pa3pabOTKe MPOEKTOB,;

- CO3/1aBaTh TBOPUYECKHE MTPOEKTHI 110
COOCTBEHHOMY 3aMBbICITY.

@opMbl 00y4eHHNA: OYHAs, DJICKTPOHHOE OOydYeHUE C TPUMCHEHUEM
JTUCTAHITMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTHH.
Pexum 3ansaTHii: 3aHATHS TPOBOJIATCSA 0 2 Yaca 2 paza B HEJIEJIIO.
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[TpomomKUTENEHOCTD 3aHATHN COCTABISIET 2 aKaJeMUYECKHUX Jaca 2 pasza
B HENEIO C o00s3aTeNbHbIM 15-MUHYTHBIM TE€pPEPHIBOM ISl OTAbIXa
oOydaronuxcs. AKaJeMUYEeCKUN 4ac paBeH 45 MUHYTaMH.

Oco0eHHocTy opraHu3anuM 0o0pPa30BaTEJbHOI0 IpoLecca. 3aHATHS

OPOBOJATCA B CHOPMUPOBAHHBIX PA3HOBO3PACTHBIX TpyMNIax, SBISTFOUIUXCS
OCHOBHBIM cocTaBOM. COCTaB rpymi MOCTOSIHHBINA. 3aHSATHUSI TpyHIoBbie. Buabl
3aHSTUNA: MPAKTUYECKUE, Oece/bl, BHICTABKH, COPEBHOBAHMS, KOHKYPCHI, WUIPBI,
BUKTOPHUHBI, SKCKypcuu. KonmruecTBo yyanuxcs B rpymnmne - 10 denoBexk.

[Iporpamma  MoxxeT momMoub pebdeHKy ¢ OB3 3HauMTENbHO pacIIupUThH
Kpyr o0I1IeHus, 6€300JI€3HEHHO MPOXOIUTh MPOIECC COLMAIU3AINN, Pa3BUBAThH
CBOM TBOpUYECKHII TOTEHIMAJl U OO0ECHeYUTh JaJbHEUIIMNA ycmex B
JEATEIIBHOCTH.

[Iporpammy OTIM4YAEeT MPAKTUYECKAs HANPABICHHOCTb NPENOJAaBaHUS B
COYETAHUU C TEOPETUYECKOW TBOPYECKHM ITOMCK, HAYYHBIA M COBPEMEHHBIN
MOAXOJl, BHEJAPEHHE HOBBIX OPUTHMHAIBHBIX METOJOB U MPUEMOB OOYUYCHHS B
codyeTaHuu ¢ auddhepeHInpPOBAHHBIM MOAX0J0M 00yueHUs. [ TaBHBIM yCJIOBHEM
KQXJIOrO 3aHATHS SIBISETCS SMOLMOHAIIBHBIA HACTPOM, PpAacCMO0XKEHHOCTh K
pPa3MBIIIUICHUSIM M KejlaHue TBOpUTh. Kaxkmas BcTpewa — 3TO cBOeoOpaszHOe
HACTPOCHUE, TBOPUYECKUM MUT JEATEILHOCTH U TOJIET (paHTa3UHU, COOCTBEHHOIO
OCO3HAHUS U TOHUMAaHUS.

[IpeaycmoTpens! (popmbl Opranuszayi 00pa3zoBaTEILHOrO MpoLecca:

- IEKIIMOHHAA (ITOJIy4YeHUE HOBOTO MaTepuana);

- IPaKTUKyM (0Oy4aronuecs BHIMIOJHSIIOT WHIWBHUAYaJIbHbIC 3aJlaHUsI B TEUCHUE
YaCTH 3aHSATUS WJIM OJTHOTO — JIBYX 3aHATUH );

- KOHKYpC M  COpeBHOBaHHE (TIPAKTUYECKOE YYacTHE  OOyYarolmuxcsi B
pPa3HOOOPA3HBIX MEPOIPUATHSIX ).

Heas mporpammbr:  OOyuenue ocHoBam 3D mopemupoBanus u 3D
nevyatd, (OpMHUpPOBaHME W pPa3BUTHE Yy OOYYAIOIMIUXCS WMHTEIUICKTYaTbHBIX
MPAKTHYECKUX KOMIETCHIIUHA B 00J1aCTH CO3/IaHUS MPOCTPAHCTBEHHBIX MOJIETICH.

3axayu nporpamMmsbi:

IpeamerHsle:
- 1aTh NepBOHAYaNIbHbIE 3HaHUs 10 ycTpoicTBy 3D pyuku u 3D neuary;
- HAYYNUTh OCHOBHBIM MPHEMaM ITPOEKTUPOBAHUS U3JIEIINN;

- chopMUpOBaATH TEXHOJIOTUYECKNE HABBIKU MTPOCKTUPOBAHMUS;
- O3HAaKOMHUTh C [paBUIAMHU Oe3omacHOi pabOThl C WHCTPyMEHTaMU
HEO0OXOIMMBIMHU TIPU MPOSKTUPOBAHUMU.

MeTtanpeaMeTHbie:
- pa3BUBATbh TBOPUYECKYI0 WHHUIUATUBY U CAMOCTOSITEIIBHOCTb;

- opMHpOBaHUE HABHIKOB BJIAJICHUSI TEXHUYECKUMHU CpPEACTBAaMH OOy4YeHHUS U
porpaMmamu;
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- pa3BuTHE IPO(HECCUOHATHFHOTO MBIIUICHUS MPU MOJICIHUPOBAHUH;

- pa3BUTHE BOOOpa)XE€HHS, BHHUMAaHUS, 3PUTEIBHOM MaMATH, TIJIA30MEPA,
MOTOPHBIX HAaBBIKOB, YYBCTBAa BOCIPHUATHS INPOCTPAHCTBEHHBIX IPEACTaBICHUN
I[BETa U €T0 IPeoOpa30BaHus;

-pa3BUBaTh MCUXO(U3HOJIOTHUYECKHE KAayecTBAa YUYCHHMKOB: IMaMATh, BHUMAaHHE,
CIOCOOHOCTH JIOTMUECKU MBICIIUTD, aHAJTH3UPOBATh, KOHIIECHTPUPOBATH BHUMAHHE
Ha IJIABHOM.

JInuHOCTHBIE:
-(opMHUPOBATH TBOPUYECKOE OTHOIIICHUE IO BBIMOJHIEMOM paboTe;

- BOCIIUTBHIBaTb yYMEHHUE pPabOTaTh B KOJUIEKTUBE U CTPEMJICHHE K KayeCTBY
BBIITOTHAEMBIX M3JEIUN, K TOYHOCTH, AKKypaTHOCTH, OTBETCTBEHHOCTH IIPU
CO3JJaHUM WHIHUBUIAYAJIBHOI'O IIPOEKTA,;

- pPa3BUTHA HABBIKOB HCIIOJIb30BAHUS COLIMAJIBHBIX CETEl B 00pa30oBaTEIbHBIX
LENsX;

- pa3BUTHUS yMEHUS pabOTaTh JUCTAHIIMOHHO;

- BBIIIOJIHEHUS 33JaHUSI CAMOCTOSTEIBHO (KOHTAKTHO M OECKOHTAKTHO).

1.2Y4yeOHblil IJIAH NPOrPaMMBbI

KomuyecTBO Yacos

Tema
Bcero | Teopus | Ilpaktnka

1| Moayas 1: «3D moaenuposanue: 3D
pyuKa, ¥ rpagu4ecKue mporpamMMmbl.» 68 8 60

2 Moayas 2: «3D  mMopenupoBaHue: 76 9 67

BBIITOJIHCHUEC pa60T U 11€49aThb »

HUroro | 144 17 127

1.3.Y4eOublii mjian

Moayasb 1 «3D moaenupoBanue: 3D pyuka u rpaduyeckue nporpaMmabl.»

KonungecTBO Yacos

Tema
Bcero | Teopus | Ilpaktuka

Mopyab 1 «3D monenupoBanme: 3D 68 g 60
pPyYKa u rpauyeckue NporpaMMaL.»

1.1 | «mxenepsl Oyaymiero» (BUKTOPUHA) 2 2

2. BBenenue B 3D TeXHOJI0THIO. 8 2 6

51 Pabota ¢ 3D pyukoii. Dcku3Hasi 5 1 1
rpaduxa.
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[IpocToe monenupoBanue. TexHuka

2.2 2 1
PUCOBaHUS HA TUIOCKOCTH.

53 COSHaHHeUHPOCTOfI 00BEMHOM (%)Hl“ypbl, 4 4
COCTOSIIIIEN U3 TUIOCKUX JIETaJCH.

3 MopeaupoBanue. 16 16
3.1 | Co3nanue TpexMepHbIX 0OBEKTOB. 4 4
3.2 | Komno3unuu B MHKEHEPHBIX MPOEKTaX. 4 4
3.3 | Jlanidxaku c 3D pyukoi 4 4
3.4 | Co3ganue aBTOPCKUX MOJIEIICH. 4 4

4 2D Mone.ﬂnpmianne B 42 36

KOMIILIOTEPHOM cpee

4.1 | Ucnonb3oBanue CAIIP B pa3nuuHbIX
cdepax nponsBoacTBa. MHCTpyKTax 1no 2
Thb.

4.2 | Uatepdeiic Kommnac-3D. Tect 5 5
«HUurepdeiic. [Tporpammer CAIIP.»

4.3 | Tumnsl ¢aiinoB. Buasl U miI0CKOCTH. 5 1
OcCHOBHBIE KOMaH/Ibl PEIaKTUPOBAHMUS

4.4 | I'eomeTpusi B KOMIBIOTEPHOM 4 4
MOJICTTUPOBAHUU

4.5 | 3apanue «l'eoMeTpus NpU BBITOJIHEHUH 5 5
ACKHU30B IO 33JIaHUIO»

4.6 | 3amanue «llocTpoeHue 3cKU3a MPOESKTa» 4 4

4.7 | KoHTpoib 3HaHUN «ICKU3 MTPOCKTA. 2 2

4.8 | Ucnonb3oBanue braennmep, pasnuuuu c
Kommnac-3D 2

4.9 | Unrepdeiic Blender. 4 4

410 |Pabora ¢ 2D oObexkramMu, TOYHEBIE 4 3
MOCTPOEHUS, IPUBSI3KU

4.11 | Co3pnanue uyeprexxka, U paboTa C HUM, 4 4
NpUEMBI CO3JIaHUsI 0OBEKTOB UEPTEXKA.

4.12 | PegaktupoBaHue OOBEKTOB 4YepTEKa, 4 4
KOMaH/Ibl peIaKTUPOBAHUS.

4.13 | 3agaHue «IOCTPOCHHE CHEKUHKI 4 4

4.14 | Kontpoiub 3HAHUSA «MOCTPOEHHUE 5 5
CHEXKUHKH.
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1.4.Copnepsxkanne nporpamMmsl
MOIVYJb 1 «3D moneaupoBanme: 3D pyuka, u rpaguueckue nporpaMmmbby
- 68 yacos.

1. «MHxeHepsl Oyaymero» (BUKTOPUHA) — 2 Yac.

2. Beegenue B 3D TrexHoJsioruio - 8 yac.

Teopusa (2 uac): ncropus cozmanust 3D TEXHOJOTUM, TEXHHKA OE30MaCHOCTH,
PEeIOXPaHEHHE OT OXKOTOB; MHCTPYKLHUSA MO MPUMEHEHUIO padOoThl C PYUYKOU;
opraHuzanys padboyero Mecra, JIEMOHCTPAls BO3MOXXHOCTEW; KOHCTPYKLUS
ropstueii 3D pydku, OCHOBHBIE 31€MEHTHI; BUbI 3D pyuek, Buasl 3D nactuka,
BU/JIbI TpadapeTos.

Ilpakmuxka (6uaca). DckuzHas rpaduka. [Ipocroe mMoxpenupoBanue. TexHuka
pucoBaHus Ha miockocTu. Co3nanue NpocToil 00beMHOM (DUTYPBI, COCTOSIEH U3
IJIOCKUX AeTanei. TexHruKka pucoBaHUs B MPOCTPAHCTBE.

3. MoaeaupoBanue — 16 yaca

Ilpakmuka (16uac): Co3naHue TpexXMEpHBIX 00bekTOB. Kommosunmu B
WHXEHEPHBIX npoekTax. Jlaiigxaku ¢ 3D pyukoit. Co3ianue aBTOPCKUX MOJIETIEH.
4. 2]1 MoaesiupoBaHue B KOMIILIOTEPHOU cpene— 42 yaca

Teopusa (6 uacoe). Bpenenue B kommetreHuuioo. Hcmnons3oBanue CAIIP B
paznuuHbIX cepax mpousBoacTBa. MHCcTpykTaxk o Th. Tunsl daiinos. Bugasl u
IIJIOCKOCTH.

Ilpakmuka (36 uaca). Untepdeiic. [Iporpammer CAIIP. Kommnac-3D Home,
Tect «Mutepdeiic. [Iporpammsr CAIIP». OcHOBHBIE KOMaH/bl pEJAKTUPOBAHUS.
3aganue «HoBble BuAbl TeXHUKW». KOHTponb 3HaHUNA «ICKH3 MPOEKTa».
['eomeTpuss mnpu  KOHCTPYUPOBAHWM  TEXHMUYECKHMX OOBEKTOB. 3a/laHue
«ITocTpoeHne CHEXUHKNY.

1.5.YueOublii miian

MOAVYJb 2 «3DmoaenupoBaHue: BbINOJHeHHEe Pa0oT U Me4YaTh)

KoanuyecTBO Yacos
Tema Bcero | Teopus | IIpaktuka
MOIYJIb 2 «3D moaenupoBaHue: 76 9 57
BBINIOJIHEHHE PA0OT U MeYaTh
3D mopeaupoBaHue 22 3 19
1.1 | Kommac-3D pabora ¢ 3D wmopemsmu.
TexHnueckoe MIPOEKTUPOBAHUE 151 4 1 3
KOHCTPYHPOBAHHUE.
1.2 KomaHapsl TOCTpOCHMS, BBIIABIMBaHHE,
BpalllcHHUE, KUHEMaTHYECKH, 10 6 1 5
CCUCHUSIM.
1.3 Pa3paboTka TeXHMUECKOW MOJENu MO 6 1 5
YIPOILIEHHOMY YEPTEXKY.
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1.4

BriniosiHEHHE  YIIPOIIEHHBIX  YEPTEKEU

2 2

(3CKU30B) MOJICJIM 10 pa3Mepam.

1.5 |3amanne «3D rpaduka Ha MPaAKTUKE. 5 5
[locTpoeHue rcku3a aeranu.

1.6 | Co3manme mapaMeTpUUIecKON MOAENIH 5 5
JeTasu.
Baennep 14 12

2.1 | Pazouums B mporpammax Kommac wu 5 1
bnennep npu padore ¢ 3D monensimu.

2.2 | OcHOBHBIE Omepalud B Pa3IUYHBIX 5 5
mporpamMmax Jijisi MOJICTTUPOBAHMS.

2.3 | OCHOBBI TOCTPOEHUS TBEPAOIO TENA. 2 1

2.4 | BcnomorarenpHasi ~ T€OMETpUS  TIpH 5 5
pabote ¢ 00bEMHBIMU MOJICIISIMH.

2.5 | 3amanme «IlocTpoeHune TBEPAOrO Tema» 5 5
[TocTpoeHue 00bEMHOI AeTANH.

2.6 | «IlocTtpoenue TBEpHOro Tena» Pabota 5 5
HaJ{ OIINOKaMHU

2.7 | Konkypcesl o 3D MoaenupoBaHutio 2 2
«3D meyaTb» 40 36

3.1 BBogunoe 3ausatue «3D megatny» 2

3.2 OO0BeMHOE MOJICIMPOBAHHE Ha TEMY. 9
Pa3zpaboTka yeprexka (3CKu3)

3.3 OO0BeMHOE MOJICIMPOBAHHE Ha TEMY. 5 5
Co3manne KOMITO3UIINH.

34 |3D wmopemupoBanme u 3D meuats. 5 5
Coznanue pabouero npoTOTHIIA.

3.5 | MuUHU-TIpOEKT. PazpaboTtka

14 14

coOcTBeHHOrO npoekTa u 3D meuarts.

3.6 3D wmonenupoBanne u 3D meuarts.
[leyatp, cOOpka H  TECTHPOBAHUE 16 16
MPOTOTHTIA.

3.7 | 3amuTa mpoeKTa. 2 2

1.6. Conep:xaHue nporpaMmmbl

- 76 yacos.

1.3D monenupoBanue (22 yaca)
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Teopusa (3 uaca). OCHOBHBIE METOJbI PEIICHUS TBOPYECKHX W TEXHHYECKHX
3aj1ay. TexHU4YecKue MOHSATUS MPOEKTUPOBAHUE U KOHCTpyHpoBaHue. KomaHbl
MOCTOCHHUS TeNa.

Ilpakmuxa (19 wuacos). 3ananme «3D rpaduka W UCMONB30BaHUE €€ Ha
npaktuke», «lloctpoenue TBEpAOro Tena». Pa3paboTka TEXHUYECKOH MOAENU
M0 YNPOIIEHHOMY 4epTexky. (OCHOBHBIE JETaNM W Y3JIbl, UCIOJb3yeMbIC IS
paboThl TEXHUYECKUX YCTpOMCTB. MojenupoBaHue. BrinmoiHeHne yNpoIeHHbIX
yepTexxeld (3CKU30B) TEXHUYECKOM Mmonaenu mno pasmepaM. Konkypcel mo 3D
MO/IEJIMPOBAHUIO.

2. baenpgep (14 yacos)

Teopus (2 uaca). Paznuuus B mporpammax Komnac u biennep npu padote ¢ 3D
MOJICIISIMH. Pabota ¢ OCHOBHBIMM OIEpalUsIMU, H3YyYEHUE PpPA3ITHUNN
unTepdericoB mporpamm. OCHOBBI MOCTPOCHHS TBEPOTO TEA.

Ilpakmuka (12 uacos). BcioMorareinbHas TeOMETpHs Ipu padoTe ¢ 00bEMHBIMU
monensmu. 3aaanue «lloctpoenue TBEpaoro tena» Pabora Hanx ommOKkamu.
3.«3D meuatn» (40 yacoB)

Teopus (4 uaca). BBoanoe 3aHATHE. HCTPYKTaX MO TEXHHKE OC30MACHOCTH.
BBenenue B oOpazoBaTenbHyr0 IporpamMmy B udactu Moayis 3 «OchHoBbel 3D
neyatn». OObeMHOE MOJAEIMpPOBaHME Ha Temy. M3yueHue  perjiaMeHTa.
Pa3zpaboTka yeprexa (3cKu3).

Ilpakmuka (36 uacos). OO0beMHOe MojeaupoBanue Ha Temy. Co3mgaHue
kommno3unuu. 3D monenupoBanue u 3D neuats. Co3ganue pabodero mpoToTHUIIA.
[Ipe3enranusa nmpoekta. Munu—mpoekT. Pa3paboTtka codoctBeHHOro poekTa u 3D
neyatb. 3D monenupoBanue u 3D meuats. [leuath, cOOpka M TECTUpPOBAHUE
IPOTOTHUIIA. 3alIUTa IPOEKTA.

1.7.KajseHaapHblii IJIaH BOCIIMTATEIbHONH PadoThI

JlanHast ~ mporpamMma TO3BOJIUT YYalllUMCS IPUOOPECTH OCHOBBI — BIIAJEHUS
WHCTPYMEHTOM JJIs CO3JaHHUSI MHTEPhEPOB, TEXHUUECKIX OOBEKTOB B PEIAKTOPE
TpexmMepHOH  rpaduku. ITO, HECOMHEHHO, Oyaer  crnocoOCTBOBATH
3HAYUTEIFHOMY PAaCHIMPEHUI0 UX KPYyrosopa.

1.ldeab padorbr - BKJIIOUEHHE OOYYaroIIUXCsl B AKTUBHYIO TBOPYECKYIO
NESTEIbHOCTh HAa OCHOBE CHCTEMHO- JESATEIbHOCTHOTO W  JUYHOCTHO-
OPUEHTHPOBAHHOTO MOJXO0B B OOYYEHUU U BOCTIUTAHUHU.

2.3agayu - ¢GopMUPOBaHHWE MHUPOBO33PEHUECKHX MPEACTABICHUI O reOMETPO
— rpauyecKoil MOATOTOBKE KaK YacTH OOILEYEIOBEYECKOW KYJIbTYpPbl, O POJIU
KOMIBIOTEpHOH Tpaduku B OOLIECTBEHHOM NPOTrpecce; CTUMYJIUPOBAHHE
CaMOCTOSITENIPHOCTH y4aIllMXCS B M3YyYEHUH TEOPETUUYECKOTo MaTrepuaia u
pemieHnu rpaduuecKuX 3ajad, CO3JaHUM CUTYallMd ycIiexa IO MPEeoI0JICHUIO
TPYAHOCTEH, BOCIIUTAHUH TPY0JIt00USI, BOJIEBBIX KAUYECTB JINYHOCTH.

Ne | HaumeHnoBaHue Cpoxnu ®opma npoBeaeHus | [IpakTudeckuii pe3ynapTaTr U
/1 | MEPOIIPUSATHUS MH(POPMALMOHHBIH
IPONTYKT,
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WJUTIOCTPUP YOI

YCIEIIHOE JOCTUXKEHUE
1[EJIH COOBITHS
1 «MH)KeHephI CeHTSIOpb | BUKTOPHHA doto u TEKCTOBOU
Oyayuiero» Marepuai. [Ipezenranus.
2. | UsroroBnenue OoKTsI0pp | Mactep- knacc @oT10 - Marepuan AETCKHUX
CYBEHUPOB COBMECTHO C pabot
raraMy, MOpUYypOUYEHHas
k J{aro OTioB
3 «/lenb HapOJIHOTO | HOSIOpB [To3naBarenbHBII doTo u TEKCTOBOM
€IMHCTBA» qac MaTepuali .
4 «/lenp KoHCTUTYIIUNY nexkabpr | becema doto u TEKCTOBOU
Marepuai. IIpesenranus.
5 | UsroroBnenue SITHBAph Macrep- kiacc ®ot1o - Marepuan AETCKUX
HOBOTOJHHX UTPYIIEK pabot
6 | CopeBnoBanuss mo 3D | ¢eBpasib | COpeBHOBAHHUS [Mpesentamms. Poto  u
MOJEJIIMPOBAHUIO CPEIU TEKCTOBOW MaTepuali .
Y4aCTHUKOB
00bEeIMHEHUS.
7 «BceMupHbIit JIeHb | MapT becena doto 51 TEKCTOBOU
VHKEHEPUN» Marepuan ¢ MEpONpPHUSITHSL.
8 «IIepBbIe B KOCMOCE» arpenb Buxropuna doto u TEKCTOBOU
Marepuan ¢ MEpONpPHUSITHSL.
9 BricTaBka pabot | maii BBICTaBKa doto u TEKCTOBOU
MOCBAILIEHHBIX JTHIO MaTepuan JIeTCKUX padorT.
nodenst  CCCP  Han [Tpe3zenTarnms.
(damumcTckon
I'epmanueit
10 | Hrorosoe 3aHsartue. man 3anuTa nNpoeKToB doto " TEKCTOBOM
MaTepuan MIPOEKTOB
o0yJaromuxcs.

1.8. Tlnanupyemble pe3yJibTaThl

Ilpeomemnmnuwie:

OO0yuaroruiics 10HKSH 3HATh:

- MCTOAbI MOACIIUPOBAHMA,

- BUJbI 1 Ha3HAYCHU A ‘-IGpTG)KGfI;

- OCHOBHBLIC IIpaBHJIa CO3OaHHA MOI[CJ'IGfI-HpOTOTPIHOB Ha OCHOBAaHWHU IIPOCKTA -

npUHIUIBL padoThl 3D npuHTEpa;
- nporpamMmHuoe obecnieuenue 3D-CAD («Kommacy);

- TpaBuWJa 33JaHusl TapaMeTPOB MeYaTH;

- XapaKTEepUCTHUKH,
MOJETUPOBAHUS;

pUCKH W

METO/IbI

HaIMWJIBHHK, IAaTe]Ib-CKPEOOK U T.11.);

-TEXHUKY  Oe30IMacHOM
MPOTOTUITUPOBAHUSL.

paboThI

OOyuaronuicst 10KEH YMETh:

B KaOuHeETe
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- paboTaTh ¢ TpexMepHbIMU cucteMamu B opmare CAD;

-IOATOTABIIMBAThH ABYXMEPHBIE 1 TPEXMEPHBIEC UEPTEKHU;

- C03/1aBaTh MOJEIIU-TIPOTOTUIIBI PA3IMYHON CIIOKHOCTH, UCTIONB3YsI HHCTPYKIIUH
¥ CaMOCTOSITENIFHO IPY TIOMOIIM PYYHOTO HHCTPYMEHTA U MAIlIHH;

- KOHCTPYUpPOBaTh IO 3aMbICIy, 3apaHee OOAyMBIBATh cojJepxkaHue Oyryuieit
MOJIeNIM, Ha3blBaTh €€ TEMy, JaBaTh €€ 00llee ONMHUCAaHHE, COOTHOCUTH CBOMi
3aMBICEJI C UIMEIOIIMMCS NCXOJHBIM MaTEPUATIOM.

Memanpeomemnmnuie:
OOyyaromuics JOJKEH:
- YMETh CaMOCTOSITEJIbHO UCIOJIb30BATh IPOCKTHBIA METO O0yUCHUS;

- BJAJETh HAYaJIbHBIMU HABBIKAMU JU3aHHEPCKOTO M MHKEHEPHOTO MBIIILJICHHUS;

- MPOSIBIATh TO3HABATEJILHYIO AKTUBHOCTh, TBOPYECKOE M OINEPAlMOHHOE
MBIIIUICHUE, 3HaTh chepy AaTbHEHIIEro MPUMEHEHUS TEXHOJOTUUECKUX 3HAHUHN U
YMEHUH B CAMOCTOSTENBHON JIEITEIbHOCTH.

Juunocmnuoie:
OOyuaronuics 10MKeH:
- YM€Th OPraHU30BaTh pabouee MPOCTPAHCTBO;
- TPOSIBIIATh TOTOBHOCTH pabOTaTh B KOJJIEKTUBE, OTBETCTBEHHO MOJXOJUTH K
BBINOJIHEHUIO JIMYHOM 33/1a4M B IPOLIECCE CO3AHUS KOJUIEKTUBHOT'O ITPOEKTA;
-UMETH c(hOpMHUPOBABIIHIACS YCTOWYUBBIN MHTEpEC K IpoLIECCy
IIPOTOTUIIMPOBAHUS, KAK BUAY TEXHUYECKOTO TBOPUECTBA;
- yMeTb OOBEKTMBHO OIICHMBATh pE3yJbTaT CBOETO TpPyJa, HCIBITHIBATH
NOTPEeOHOCTH K JAJIbHEHUIIIEMY CaMOCOBEPIICHCTBOBAHUIO.

MoaeJan BINYCKHUKA:

|

['0TOBHOCTB K CaMOPa3BUTHIO U PEAIN3ALNSI TBOPUECKOTO MOTEHIINAIIA,;
VBepennbiit monb3oBatenb [IK, cerm WHTepHer, uHGOpMAIIMOHHBIX
pecypcos;

NudopmarmonHas rpaMOTHOCTb;

CriocoGHOCTh K MHHOBAIIMOHHOM 1€ TEIbHOCTH;

MoTHUBUPOBaHHBIA K AKTUBHOMY M 3JJ0POBOMY 00pa3y *HU3HH;

YMeHue NpuHUMAaTh KOHCTPYKTUBHBIE PEILICHUS

N

o kw

Pasznen Ne 2 « KoMmuieke opraHu3aiMOHHO-NIeJArorui4ecKux yCJaI0BHid,
BKJIIOYAOLIUNA GOopMBI aTTEeCTALMID).

2.1.YcjaoBus peasu3anum NporpamMmbl.
OcHoBHOM (opMol TpOBEACHUS 3aHATUNA SBJISIETCS ITOMCKOBO -
IpakTUYecKas AesTeNbHOCTh. B mpolecce oOydeHHs] HCIHONb3YIOTCA TaKue
dbopmbl 0oOydeHus, Kak: Oecela, Ha KOTOpPOW H3JIararoTCs TEOPETUUECKHUE
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CBEIICHUS, KOTOPBIC WJUTFOCTPHUPYIOTCS HATISIHBIMU TOCOOMSMHU, 0O0pa3iamMu
MoOJeNield, CXeMaMHu, 4YepTeKaMH, [pe3eHTAlUsIMU, BHJIEOMATEepPHATIAMU.
00CYXXJIeHHsI, KOHCYJIbTAIIHH, TBOpUYECKasi MacTepckas, MacTep-KJIaccChl,
y4acTHE€ B BHICTABKaX, COPEBHOBAHUSIX.

OCHOBHBIMM METOJIAMHM OpraHu3allui 00pa30BaTEIBLHOTO IMpoliecca
SBJIIOTCSI:  CJIOBECHBIC;  HAIIAJHbBIE (JI€MOHCTPAaTUBHBIE);  IPAKTUYECKUE;
YaCTUYHO-TIOUCKOBBIE; MPOOJEMHBIC; HCCIEAOBATEIbCKUE.

MarepuajbHO-TEXHUYECKOE 00ecreyeHue:
- OCBECILEHHOE TOMeIIeHue, He MecHee 30KB/M;
- MOMEIIICHUE JJISI XPAaHECHUS] THCTPYMEHTOB U MaT€pUAJIOB;
- TBEPI0€ HAMOJBHOE MOKPHITHUE;
- MOHHTOP WJIM BUJIEOMIPOECKTOP.
Ilepeyenb HE0OX0AMMOT0 00OPYAOBAHMS:
- IEPCOHAJIBHBIN KOMIIBIOTEP (HOYTOYK) - 10 1mIT.
- 3D-nipunTEp - 2 WIT.
- 3D-pyuxka -10mT.
-IITAHTeHIUPKYJIb - 10 mmIT.
Habop HaTdwumieit - 10mrT.
CKaJbnensb -10mrT.
miactuk PLA 1.75 mm, 1kr - 10 mT.
porpaMMHOe 00ecTIeUeHUE: «Kommnacy (YCTaHOBJICHO Ha KaXXJIOM
KOMITBIOTEPE).
Kaaposoe odecnieuenue.

JUist  peanu3anMi  IpOrpamMMbl  O3HAKOMUTEIBHOTO YpOBHA TpeOyeTcs

IeJaror co CpeaHuM MEJarorMYeCKUM WM  BBICIIUM TEJarorudecKum
oOpa3zoBaHueM, 00JafaoMi MPodecCHOHANBHBIMA 3HAHUSIMU U HaBbIKAMU B
00JIaCTH TEXHUYECKOTO MOJCIMPOBAHUS, 3HAIONIUN CHeNUPUKY YUPEKICHUS
JOTIOJTHUTEIHFHOTO 00pa30BaHMsI, UMEIOIIMN TMPAKTHUYECKUE HaBBIKM B cdepe
OpraHW3alUU JEATEIIbHOCTH JIETE.
2.2. ®opmbl aTTECTALMM.

Jlns mpoBeAeHUs KOHTPOJISI KadyecTBa OOYy4YEHHsS MPEIIoJaraiTcs TECTOBBIE
paboThI C MPAKTUYECKUM 3a/IaHHEM, a 110 Mepe HEOOXOIUMOCTH, HO HE pexke TpexX
pa3 B roJi, IPOBEICHUE UTOTOBBIX BHICTABOK PA0OT yHaIIUXCH.
Pe3ynpTaTBHOCTH, 00YyYEHUS, MO MAHHOW MporpamMMme MpOBOIUTCS B Gopme
YCTHBIX  OIPOCOB, BU3YaJIbHOM OIICHKM II€1arorOM TOTOBBIX pPabOT u
OLICHMBAETCS MO TPEeXOaIbHOM CHUCTEME — «YAOBJIETBOPUTEIBHOY», «XOPOILIOY,
«OTIINYHOY.
BxoaHOW KOHTPOJIb OCYIIECTBISIETCA B Hayajae yuyeOHOro roga B (popMe YCTHBIX
OMPOCOB.

Tekymmui KOHTPOJIb OCYIIECTBIIAETCSA B (opMe TECTOB, BHU3yaIbHOU
OIICHKH TOTOBOM pabOTHI.

Utorossiii KOHTPOJIb IIPOBOAUTCS B KOHLE oOy4eHus B
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dbopme KOHTPOJBHBIX TECTOB, TBOPYECKON PaOOTHI.

dopmbl TIO/IBEICHHSI UTOTOB peam3anuu IPOTPaAMMBI:
ydacTHE B BBICTaBKaX, KOHKypCax.

Kputepun OIEHKM pe3yNbTaTUBHOCTH HE JOJDKHBI POTHBOPCUHUTH
CJICTYOIIINM TTOKA3aTEIISIM:

- BBICOKHH YpOBEHb — YCIICIIHOE OCBOeHHe yuwammmuca Oonee 70%

colepKaHusl 00pa30BaTEIbHON IPOrPaMMBI;

- CpEeIHHH YpPOBEHb — yCHEmHoe ocBoeHue ywammmucs or 50% mo 70%

COACpKaHUA 06pa30BaTeHBHOﬁ IIpOrpaMMmEl, r[ozmemameﬁ aTTcCTalluu,

- HU3KUH YPOBEHb

coJiepkaHusi 00pa30BaTEIbLHOU MPOTPAMMBI.

- ychemHoe ocBoeHue yuamumucs wmenee 50%

3HaHI/IH, YMCHHA 1 HABBIKH

dopma KOHTPOJISI

oOpazoBaTenbHbIE | 3HAHUS: Metons! | Ilegarornyeckoe
MOJieTupoBaHus;,  Bunel  u | HaOdIOCHKE,
Ha3HA4YCHUS YEPTEXKEM; | CAMOCTOSATEIbHAS
[TporpammHuoe oOecrieuenue | paboTa,  BBINOJIHEHUE
3D-CAD, TECTOBBIX 3aJIaHuH,
Ymenust: PaGoTtath C | MUHU-TIPOEKT
TPEXMEPHBIMU CUCTEMAMHU B
CAD nporpamme; ParmonanbHo
ucrois3oBate 3D pyuky.

PabGotate co  cTaHmapTHBIM
mwmactmaccom: PLA

Hagpiku: [Tonmp3oBaThCA
U3MEPUTETBHBIM
obopynoBanueM. OTaenbiBaTh
MOBEPXHOCTh MOJIETN
IPOTOTHIIA.

JInuHOoCTHBIE 3uanus: Thb npu pabore co | [lemaroruueckoe
CIIEHUATbHBIMU HaOJI0/ICHHE,
UHCTPYMEHTAMHU U | TECTUPOBAHUE
MartepuaniaMu
YmMmeHus: Opranuzanus
paboyero mMpoCTPaHCTBA;

Happiku:  KoMMmyHHKaTHUBHBIE

KOMITETEHIIMH, paboTa B MajbIX
rpynnax
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MeranpeaMeTHbIE

YMmenuns:

3HaHua: MeToa MPOeKTOB

CaMOCTOSITCIIFHO HCITIOJIL30BaTh
IIPOCKTHBIN METOJ 00yUEHUS
HaBwikn: HauanbHble HaBBIKU
JA3aHHEPCKOT0 U MHKEHEPHOTO
MBIIIJICHUS

YwMmeTns

BBITIOJTHEHHUEC TCCTOBBIX
SaﬂaHHﬁ, MUHHU-TIPOCKT

2.3.

OueHoYHbIE MATEPHAJIBI.

@opMBbI KOHTPOJISI: BBICTaBKA, KOHKYpC, ()eCTHBaJb, 3alllUTa IMPOEKTA,

ACMOHCTpaIuA MOI[CJIeﬁ, IMPC3CHTAA TBOPUCCKUX pa60T, HNTOI'OBBIC 3aHATHA.

Jlannast popma KOHTpPOJsS COCOOCTBYET (OPMUPOBAHHUIO Y OOYYAIOIINXCS
OTBETCTBEHHOCTH 32 BBITIOJIHEHUE PA0OTHI, IOTUKU MBIIIJICHUS, YMEHHS TOBOPUTH

nepen  ayauTOpHEH,
HEOOXOJMMYI0O HAy4YHYI0 TEPMHUHOJIOTHUIO,

OTCTauBaTh CBOE MHCHHE,

MPaBUJIBHO HCIIOJIb30BATh
KOPPEKTHO W TPAMOTHO BECTH

JTUCKYCCHIO.
Huzkui Cpennnii Boicokuii
YpoBeHb TEOPETHYECKUX 3HAHUM
OO6yuaronuiics | OOyyatomuiics 3HaeT |OOyyaromuiics 3HaeT
3HAET M3Y4YCHHBIA MaTEpHAIL, | M3y4eHHBIN MaTEpHal.
dbparMeHTapHO [HO MoskeT 1aTh JTOTHIECKU
W3YYCHHBIA Ma | IS TTOJTHOTO BBIZICP)KaHHBIN OTBET,
TepHall. PACKPBITHS TEMbI JEMOHCTPUPYIOIIHIA
Wznoxenue TpedyeTcs MOJIHOE BJIaJICHHE
MaTtepuaia TOTIOJTHUTEIIbHBIE MaTepHaIOM.
cOMBYMBOE, BOITPOCHI.
TpedyroIee
KOPPEKTUPOBK
Y HABOJSIIUMHU
BONPOCAMH.
YPpoBeHb NPAKTHYECKHX HABBIKOB U YMEHHMH
PaGora ¢ TpeOyetcs TpeOyetcs Yerko u 6e30macHo
000OpyZ0BaHUE| IOCTOSIHHBIN  [IEPUOAMYECKOE paboTaer ¢
M KOHTPOJIb HAarIOMUHAHUE O TOM, |000PYIOBaHUEM.
TEeXHUKa nejarora KaK
Oe3omacHOCTH | 3a paboTath ¢
BBITIOJIHEHUEM | 000pYAOBaHHUEM.
TIpaBUII 110
TEXHUKE
0€30MacHOCTH.
Cnocobnocts | He moxer Moxet u3roroButh |CriocoO0eH U3roTOBUTh
U3TOTOBJICHUS |M3TOTOBUTH MOJIEJb TI0 00pa3ily  |MOJAEIb Mo 00pasiry.
MOJIEJIN TIO MOJIEITb TI0 NPy TOJCKa3Ke
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oOpa3sity oOpa3ity 6e3 rejarora.

MOMOIIU

nejarora.
Crenenn Tpebyercs Hyxnaercs B CaMoCTOSITENBHO
CaMOCTOSITENb |TOCTOSTHHBIC MOSICHEHUU BBITIOJHSIET ONEpalin
HOCTHU [Mosicuenust MOCIIEZIOBATEILHOCTH |PU U3TOTOBJICHUU
M3TOTOBJICHUS [1Iearora paboThI, HO CIIOCOOEH |MOJEIH.
MOJIeNN IPU U3TOTOBJIE [TOC]Ie OOBSICHEHUS K

HUE CaMOCTOSITENTbHBIM

MOJICIIH. IeCTBUSIM.

Ka4decTBO BbINOJIHEHUSI Pa00OTHI

Mopenb B Mopenb Tpedyer Mopnenb He TpeOyeT

L(EJIOM HE3HAYUTEITbHON VICTIPABJICHUM.

MOJTy4eHa, HO  [KOPPEKTHPOBKHU

TpeOyeT

CEpPbE3HOU 10D

abOTKH.

VYuyamuecs, yCHEIMIHO OCBOUBIIKE MPOrpaMMy, TOJY4alOT TPaMOTHI,
JUTIIIOMBI ¥ CEePTU(]DUKATHI.
2.4. Mertoanueckue MaTepHuaJIbl.
OCHOBHBIMH MPUHIIUIIAMHA O0YUYEHUS SBIISIFOTCS:

1.JoctynnHocTh. O0BeM M IIyOMHA y4yeOHOro maTrepuaiia COOTBETCTBYIOT
YPOBHIO OOIIEr0 pa3BUTHS yYallMXCSd B KOHKPETHBIM MEpUOJ HA KOHKPETHOM
ypoBHE 00y4eHus, Onarogaps 4emy, 3HaHUS U HABBIKM MOTYT OBITh CO3HATEIBHO
U Npo4yHO ycBoeHbl. Iloaromy, m (opmupoBaHHE TpyNI OCYIIECTBISETCS IO
BO3PACTHBIM KPUTEPHSM.

2.Ca3p Teopun ¢ npaktuko. OOyueHHe BeIeTcs B COYETAHHUH
OOBSICHEHHSI TEOPETHUECKUX MaTepHalloB C MPAKTUYECKUM MPUMEHEHHEM
NOJIy4YeHHBIX 3HaHWil. Ha KaxaoM 3aHATUM ydallMecs pealu3yloT B
WHIUBUIYAIbHBIX KOMAHIHBIX TMPOEKTaX M 3aJaHHsIX [0 TeMaTHKe OOy4eHWs,
CO3HATEJIBHO MPUMEHSA MPUOOPETEHHbIE UMU 3HAHUS HA NTPAKTHUKE.

3.BocriurarensHblii xapaktep oOydenus. IIpouecc oOydenust sBisercs
BOCITUTHIBAIOIINM, PEOCHOK HE TOJBKO MPHOOpETaeT 3HAHUS W HapabaThIBaeT
HAaBBIKM, HO W Pa3BUBAET CBOU BOJIEBBIE U MOpPAJIbHBIE KaueCTBa, YYaCTBYET B
OOIIECTBEHHOH JKU3HU KOJUIEKTHBA U YUPEXKICHUSI.

4.Co3HaTenbHOCTh U AaKTHUBHOCTH 00yueHus. B mpouecce oOydeHus Bce
JNEUCTBUS, KOTOpbIE OTpadaThIBACT KAXKIBIM ydaluics, JIEMOHCTPUPYIOTCA
IIMPOKON OOIIECTBEHHOCTH Ha COLMAIbHO-3HAYMMBIX MEPOIPUSATUSAX TOpPOJa.
AKTUBHOCTh B OOyYE€HHUM TPEIIOJNAraeT CaMOCTOSATEIbHOCTh, KOTOpas
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JOCTUTAETCS XOPOILIEH TEOPETUUECKON U NMPAKTUYECKON IMOATOTOBKOM y4aIlerocs
U paboToil nmenarora.

5.HarnsagHocte. OOBSCHEHUS TEXHUKH, TNPUEMOB  pa3pabOTKU U
W3TOTOBJICHHUSI MOJEIIN, IEMOHCTPUPYETCS MEAArOroM Ul Ka)XKAOr0 y4Yallerocs.
JI1st HarnsAHOCTH MMPUMEHSIIOTCS CYIIECTBYIOIME BUJIEO MAaTEPUATIBI.

6.CUCTEMaTUYHOCTh U MOCIEAOBATEIBHOCTh. YUYEOHbI MaTepuan JaeTcs
II0 ONPENEIICHHOW CHCTEME M B JIOTUYECKOW IOCIEAOBATEIBHOCTH C LENBIO
JY4YUIEro ero ocBoeHus. TemaTuka 3aHATUN BBICTPOEHA IO CTENEHU HapaACTAHMS
CJIIOKHOCTH W YBEJIHMYEHHsS] BPEMEHM [UIl CAMOCTOSITEIBHOM M IPaKTUYECKOMN
paboThI.

7.1Tpo4HOCTh 3aKperuieHWs 3HAHUM, yMEHMH W HaBbIKOB. KauecTBo
00y4eHUs 3aBUCHUT OT TOT0, HACKOJIBKO MPOYHO 3aKPEIISIOTCS 3HAHUS, YMEHUS U
HaBBIKM  YYallUuXcs. 3HAYUTEIbHOE BHUMAHUE  YACNAETCS  BOIpOcaM
KOJUIEKTUBHOM YYEOHOW AESTENbHOCTH, B3AMMOIIOMOIIN U COTBOPYECTBA, KaK Ha
YpOBHE TeJaror — peOCHOK, TaKk W PEOEHOK — peOEHOK, UTO CIOCOOCTBYET
3aKpPEIUICHUI0 3HAaHUM M HAaBBIKOB B COBMECTHOM M HHJIMBHIYyaJbHOU
MPaKTUYECKOMN padoTe.

8.MuauBunyanbHblil nogxoa B oOydyeHuu. B mpouecce o0yuenust nenaror
noAXOAUT U PEpEeHIIMPOBAHHO U UCXOAUT U3 MHIAUBUIYABHBIX OCOOCHHOCTEN
netedl (ypaBHOBEUIEHHBIM, HEYpaBHOBEIICHHBIN, C XOpOIIEH MaMsIThblO WIH HE
OYEHb, C YCTOMYMBBIM BHHMAHUEM WIH PACCESHHBIA, C XOpOIIEH WU
3aMEIJIEHHON peakuued W T.A.) U, ONHPasCh HA CHJIbHBIE CTOPOHBI peOEHKa,
JOBOJAUT €ro IMOATOTOBJIEHHOCTh JIO0 YPOBHS OOIIUX TpeOOBaHUIA. s
OpeabsBICHUs y4yeOHOM HH(OpPMalMU HCHONB3YIOTCS CIEIYIOIIME METObL:
OOBSICHUTENbHO-UJUTIOCTPATUBHBIA — COMPOBOXKIACTCSI CXEMaMH, YepTekKaMH,
MakeTaMd U T.[.; MeToja HaOmofeHus — 3apucoBka. I[IpoBeneHue 3amepos;
PENpPOIYKTUBHBIA — JE€TH y4yaTcs, IOBTOPSs 3a MEJarorom, a 3aTeéM CaMH ydar
ApYT ApyTa.

@opMHUpOBaHME 3HAHUM W HABBIKOB IPOUCXOOUT 4YEPE3 CHUCTEMY
NOBTOPEHMSI W 3aydyMBaHMs;  MPOOJIEMHO-TIOUCKOBBI — CTaBUTCS 3ajauya,
peleHrne KOTOPOil MOXKET ObITh MHIAMBUAYAIbHBIM WM KOJUIEKTUBHBIM. [lonck u
BBIOOp CITOCOOOB peIIeHHUsS IPOU3BOJUTCS  YYAIIUMHUCS CaMOCTOSTEIIBHO;
IIPOEKTHO-KOHCTPYKTOPCKUI — NPOEKTUPOBaHUE (IUTAHUPOBAHUE) AESATEIBHOCTH;
aKTUBM3allMA TO3HABATEIbHOM JAESATENbHOCTH — JUCIYThI, OOCYXKIECHUS,
MO3TOBOM ITYpPM.

@OpMbI CTUMYJIUPOBAHUS YUAIINXCS:

- mootpenus (6J1aroTapHOCTH);

- MyOJIUKAIMU B TOPOJICKOM Mpecce, Ha CalTe YUpe:KICHUS;

- BUACOPETIOPTAKM HA MECTHOM TEJICBUICHUH.
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JIis  KOHTpOJNS W CAaMOKOHTpoist 3a 3(G(EeKTUBHOCTHIO 00ydeHHUs
MIPUMEHSIFOTCSI METOJIBL:

- TeKymue (HabJo/ieHre, BeIeHne TabIuIbl pe3yJIbTaTOB MPOMEKYTOUHOM
Y UTOTOBOM aTTecTalv (MOHUTOPUHTA);

- nuckyccud; Mcnonbp3yroTcs Takue NEeAarormyeckue TEXHOJIOTMU Kak
oOyueHue B MaJIbIX TpyNMax, MHANBUAyaIU3aus U auddepeHuuanus o0yaeHus,
UH(GOPMAIIMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJOTHH, CUTYallMOHHBIA aHaJN3,
pedaekcus.

AJITOPUTM Yy4eOHOT0 3aHATHS

1. IloaroroBurenpHass 4YacTb. COCTOMT W3 OpPraHU3alUOHHOW YaCTH,
0003HauYEHUsI TEMBI 3aHATHS, ONPEACIICHUS 1IEJIU U BBIOOpA UIEU IO peann3aluu
0003HAYEHHOU TEMBI.

2.Teopetnueckass yactb. COCTOMT M3 OOBSICHEHHS HOBOIO Marepuana,
O3BYYaHHMS] M 3aKpEIUICHUS CIEUUAIbHBIX TEPMUHOB, TIOKa3 OCHOBHBIX
TEXHUYECKUX MPHUEMOB BBITTOJIHEHHS PAKTUYECKON pabOTBHI.

3.Ilpaktuueckas yactb BeinosHeHNe MpakTHUYECKONH pabOThl OpraHU3yeTcs
B 3aBUCHMOCTH OT TEMbl 3aHATHUS, KaK Ha JucTe Oymaru (4epuyeHue), Tak U Ha
KOMIIbIOTEpE (MOCTpoeHue MpoekTa Mojenu). PaboTa BeneTcsl KOMIEKTUBHO U
WHIUBUYAJIbHO: BCEM COCTABOM YYallUuXCsl, 10 MOATPYIIAM, WHIWBHIYAJIbHO.
Kaxnaplii  ydammuiics caMOCTOATENbHO IMpopadaThlBa€T BCE ATallbl IO
MPOCKTUPOBAHUIO U JaJIbHEHIEH pacreuatke (M3roToBiieHUio) Makera. [lpu
MOJATOTOBKE K TPYNIIOBOMY IPOEKTY, yYalIMeCcs CaMOCTOSITENbHO PaclpeestoT
aTambl paboOThl MEXAy co0oi. BbIOOp mMpoekTa OCYIIECTBISETCS C Y4ETOM
BO3MOXKHOCTH IIPUMEHEHUSI TEXHUKH, a TAK)KE C YUETOM HauboJiee MHTEPECHBIX
npeioxkeHui yuyamuxcs. CamocrosiTenibHas padoTa HaJl IPOEKTOM CTUMYJIHPYET
IIOMCKOBYIO  JI€ATEIIbHOCTh, KOHCTPYKTOPCKYIO MBICIb W  NPEAOCTaBIIAET
BO3MOKHOCTh OCYIIIECTBUTH TBOPUYECKHI 3aMbICEII HA ITPAKTHUKE.

4.3axrounTeIbHas JacThb. IlonBenenue HUTOTOB. VYuamuecs
JEMOHCTPUPYIOT YPOBEHB (dbopmupoBaHUs UH(OPMAITMOHHOM,
KOMMYHHUKAaTUBHOMU, IPEAMETHON, I0O3HABATEIIBHON KOMIIETCHIIUN:

- yMEHHME TOHHMMAaTh MOCTaBJIEHHYIO 3aJady, CyThb Yy4e€OHOIro 3a/aHus,
XapakTep B3aUMOACHMCTBMS CO CBEPCTHUKAMM M TMEJaroromM, TpeOOBaHUSA K
IPEJICTABICHUIO BBITIOJIHEHHOW PaOOThl, yMEHHUE BHOCUTH KOPPEKTUBBHI B paHEe
NPUHSATHIC PEIICHNS; YMEHHE OLIEHUBATh PE3YJIbTaThl;

- YMEHUE KOHCTPYKTHUBHO OOCY>KJaTh PE3yJIbTAThl U MPOOJIEMBI.

OO0pa3oBaTesbHBIN CTAHAAPT NPOIPAMMbI

Ne | Pasgen nporpammer | Heo6xo11uMo 3HaTh | Heo6xomumo ymeTh

Moayas 1 «3D moaenupoBanne: 3D pyuka, u rpadpuecKkue nporpaMmmbi»
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IJIaHUPOBATHh

MIPEACTOSILINE
KaK IJIaHUPOBATb MMPEACTOAIIUEC | TOYAOBEBIC HeﬁCTBHH,
Beenenne B 3D TPYIOBBIE JICNCTBUS, noaduparh | moadupaTh
MaTcpHral, HHCTPYMCHTDI n | MaTcpural,
TEXHOJIOTHIO. PUCTIOCOOICHUS JUI  pa3METKH, | HHCTPYMEHTBI u
00pabOTKHU U OTIEITKHA U3/CIIHS. MPUCTIOCOOICHUS
JUIA Pa3sMETKH,
00paboTKu u
OTIOCIIKN U3ACIIU.
Kak BBINIOJIHATH Pa3METKY | BBIIOIHATE Pa3METKy
00BEKTOB TIPH MOMOIIH JTHHEHKH | ©0PEKTOB 1pn
oMo JIMHCUKU
Monemposarue v mab10HOR 1 KaK WK 11a0JJOHOB M KakK
W3TOTaBJINBATh MOJIEIN § M3 | ol O raBIBATE
TOTOBBIX OYMa)KHBIX JieTajeH. MOJICIH W3 TOTOBBIX
OyMaXHBIX JleTaynen
2D 3HAKOMCTBO C neTaiasiMy, | BeImoiHeHue
MOJICTUPOBAHUE B | HA3BIBAHME OCHOBHBIX YaCTEH, 3aJIaHuI 1o
KOMITBIOTEPHOM ux [IBCTOB, opmer, | IPHHLKITY
cpere aHAJIM3UPOBAHUE TOTOBBIX | JONOJIHCHUS u
IIOCTPOEK (uBer, ¢dopma, | JOCTpaNBaAHHS
KOJINYECTBO). TOTOBBIX
MTOCTPOEK

MOAYJIb 2 «3D monenupoBaHne: BbINOJHEHHE Pa0OT U MeYATh»

3D Nepexosl NIeTe K
MOJeTUPOBaAHUE CaMOCTOSTEIILHOM
3HaHUS M CIOCOOBI JICMCTBHI | IOMCKOBOM
OCHOBAHHBIX Ha MOJIPaKaHUH. NEATEeIIbHOCTH
TBOPYECKOTO
Xapakrepa
baenpep Paznnuns B IporpamMmmax
Komnac u bnenaep npu pabote
BcnomorarensHas
¢ 3D wmopmensmu. PabGorta ¢
reoMeTpusi  Ipu
OCHOBHBIMU omnepalusiMH,
. | pabote c
U3YyUYCHHE pazauuui
9 00BEMHBIMHU
uHTepdencoB MIPOTrPaMM.
MOJIEIISIMU.
OCHOBBI TOCTPOEHHUSI TBEPOTO
Tena.
3D neuarn Co3nanue
KOMITO3HITHH.
Co3nanue
N3yuenue periameHTa. | pabodero
Pa3zpabotka yeprexa. MIPOTOTHIIA.
[leyaTs, cOopka u
TECTUPOBAHUE
MIPOTOTHIIA.
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2.5. CHHCOK HCIOJIb3yeMOM JUTepaTyphl IS eJarora

HuTepHeT pecypcesbi:

Jlnsa nmeparora:
1.denepabHBIN TOCYIapCTBEHHBIN 00pa30BaTEIbHBIN CTAaHAAPT OCHOBHOTO
obmiero oopaszoBanus — https://fgos.ru/fgos/fgos-ooo/
2. CoumanbHas ceTh pabOTHUKOB 0Opa3zoBanus — http://nsportal.ru
3. Caiit xomnannn ACKOH - http://edu.ascon.ru
4, http://3Dtoday.ru — samukioneaus 3D nieyatu
5. https://ambientcg.com - [Topran CG. Bomnbiine apXuBbl MOJACTICH U TEKCTYP
g 3ds
6. http://www.render.ru - Caiit mocBsimeHubii 3D-rpadrke
7. http://3dmir.ru - Bes kommberotepHas rpaduka — 3dsmax, photoshop,
CorelDraw
8. http://3dcenter.ru - I'anepen/Ypoku
9. https://make-3d.ru/articles/chto-takoe-3d-ruchka/
10. https://3dtoday.ru/wiki/3d _pens
11. https://mysku.club/blog/china-stores/30856.html
12. https://habr.com/ru/companies/top3dshop/articles/400553
13. https://habr.com/ru/companies/masterkit/articles/257271
14. https://losprinters.ru/articles/trafarety-dlya-3d-ruchek

st o0yuyaromuxcs:

1. https://make-3d.ru/articles/chto-takoe-3d-ruchka/

2. https://3dtoday.ru/wiki/3d pens

3. https://mysku.club/blog/china-stores/30856.html

4. https://habr.com/ru/companies/top3dshop/articles/400553
5. https://habr.com/ru/companies/masterkit/articles/257271
6. https://losprinters.ru/articles/trafarety-dlya-3d-ruchek
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2.6. lIpunoxkenue
2,6.1 JInpakTHYeCKUIl MaTepuaJl

KiroueBbie noHATHSA:

['opu3zoHTaNBHASA MIIOCKOCTh — MJIOCKOCTD, NapajuielibHasi TOPU30HTAIBHOM
miockocty npoekuuid. (borsBunHukoB A./l., Bunorpanos B.H., Briinenonbckuii
N.C. Yepuenue: YueOHUK i 7-8 Ki)

["opuzoHTaNBHO-TIPOCTIMPYIOIIAS MJIOCKOCTh — MJIOCKOCTh
NEPHNEHIUKYJApHAsT  TOJBKO  TOPU3OHTAIBHOM  TUIOCKOCTH  IPOCKIIUM.
(borBunnukoB A.Jl., BunorpamoB B.H., Bemunenonsckuit W.C. Yepuenwue:
YueOHuk s 7-8 ki)

JononuutenbHbld popmMaT — (GopMaT KOHCTPYKTOPCKOTO JIOKYMEHTA,
KOTOpPBbI 00pa3yloT YBEIMYEHHEM MEHBIIEH CTOPOHBI JIIOOOTO OCHOBHOIO
dbopmara Ha BenuuuHy, kpatHyto e€ pazmepy. (I'OCT 2.301-68 Enunast cucrtema
KOHCTPYKTOPCKOM IOKYMEHTAI1H).

«KomMracy — ceMelcTBO CUCTEM aBTOMAaTHU3UPOBAHHOTO MPOEKTUPOBAHUS
C BO3MOXHOCTSIMU O(DOPMIICHUSI TPOSKTHOU U KOHCTPYKTOPCKOM TOKYMEHTAI[UU
cornacHo crangaptam cepur ECKJI u CITJIC (Bukumemus)\

OcHoBHOM dopMaT — ¢GopMaT KOHCTPYKTOPCKOTO JOKYMEHTA, KOTOPOMY
OTHAIOT MPEANOYTEHUE, Pa3MEPbl CTOPOH KOTOPOro cOCTaBISIIOT 1189%x841 mm
(AO) 11 mnm monmydeHHBIM MOCIEAOBATEIBHBIM JICJICHUEM €r0 Ha JBE pPaBHBIC
YacTU MapaJyieIbHO MEHbIEH cTOpoHbl 10 popmara 297%210 mm (A4). (I'OCT
2.301-68 EquHas cuctemMa KOHCTPYKTOPCKOM TOKYMEHTAIIAH ).

[IpoenupoBanue — npouecc noiaydyeHus: npoekiuu. (borBuHHUKOB A.Jl.,
Bunorpanos B.H., Beimmnenonsckuit U.C. YUepuenue: YueOuuk s 7-8 ki)

[IpodunbHas TMIOCKOCTh — IJIOCKOCTh, TMapajuieiabHas MNpoduIbHON
mockocTu npoekuuit. (borBunaukoB A.Jl., Bunorpagos B.H., BeiHenonbckuii
N.C. Yepuenue: YueOHUK s 7-8 K1),

[IpodunbHO-TIpoeUpyIOIIas MIOCKOCTh — IMIOCKOCTh NMEPHEHAUKYIISIpHas
TOJIBKO MpOoQuiIbHONU TuiockocTu mpoekiuil. (borBunnukoB A.[l., Bunorpamos
B.H., Beimnenonsckuit U.C. Yepuenue: YueOHuk 1j1s 7-8 Ki).

Pazpes — wuzoOpakeHue, MOJYYEHHOE NPH MBICJICHHOM pacceue-HUu
MpeIMeTa CEKYIIeH IUIOCKOCThIO (CEKYIIMMU IJIOCKOCTSIMU) U COCTOSIIEE M3
n300pakeHust (GUTYpHI CEUEHUsT M TOM YacTH JETalH, KOTOopas paclojoKeHa 3a
CEKYIIEH MITOCKOCThIO (CEKYIUMHU TUIOCKOCTSIMU).

CedeHune — COBOKYMHOCTh OOIIUX TOUEK MEPECEKaIOUXCs MOBEPXHOCTEH.
(borBunnukoB A.Jl., BunorpamoB B.H., Bemunenonsckuit W.C. Yepuenwue:
YueOHuk ais 7-8 Ki).
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®poHTanpHas IIOCKOCTh — IUIOCKOCTh, NapajuieNbHas (QpPOHTAIBHON
miockocty npoekiui. (borBuaHukoB A./l., Bunorpanos B.H., Beinenonbckuii
N.C. Yepuenue: YueOHUK 115 7-8 K1)

OpOoHTATHLHO-TIPOCIUPYIOIAS MIIOCKOCTh — MJIOCKOCTh MEPIEHIUKYISIpHAs
TOJILKO (pOHTANbHOM TuIocKOoCcTH Tpoekuuid. (borBunnukoB A.Jl., Bunorpamos
B.H., Beimnenonsckuit U.C. YUepuenne: YueOHUK 117151 7-8 K1)

Yepréx — rpaduueckoe wu3o0pakeHHe MaTepuaIbHOro,  JHOO
HEMaTepUaIbHOTO, BUPTYaJIbHOTO, 00BEKTA, U3TOTABIMBAEMOE C IPUMEHEHUEM B
Ipollecce €ro M3rOTOBJIEHUS PAa3jM4YHOrO BHJA MAIlMH, MEXaHU3MOB, U
MaTepuaioB, HMHOI/IA HMMEIOLIEe MpPU ATOM OIpEICICHHbIC, OOIIETPUHSTEHIE,
JaHHbIE (pa3Mephl, MaciTad, TEeXHHYeCKHe TpeOOoBaHMUS) HEOOXOJUMBbIE B
HEKOTOPBIX CllydasxX JJIg HW3TOTOBJIEHMS, M KOHTPOJMPOBAHUS Ipolecca
U3rOTOBJICHHUSI, 00bEKTA N300paKEHHOTO Ha ueprexe. (Bukunenus)

HucTpykus o padote u mpuMeHeHuto 3D pyykH.

| OTESE CTHE = e =re doeum oenssTa |

.
My omea T - A ST o O, BDE O B O, | Paswem =mesTpomeTanan
=& MEHor o WaeTa
L R T e W PR ] HH:H:-;X
BT W M TR R [
TEHMEpaATY PRl M BelGopa Faom K Men ATH A G Mo T3
TEma mmac TExa [FLA - — ] T
ABS ). I
Krsomea mogade deem ossss T3
[mmacTarkoaad = TMl
Mep o py=moa e oo Kramnmea ympaamesaan
HA ME-=8 3R EE o &1 T N0 T Mg a3~
[MAaCTaHOE YD HMTh ), HEHade dhsamasreH TAa
ST Py .
260 C \Ili

Ha e B O LLL M2 CH yaACTEM
MAaacTHMEKa BRIXOOALLLEer O

—H_:l_m_ITF?',I]:EFH_EFﬂ___E

BpRpeMA pPHMcoBaHMA T

e Bo mazbexdcaH e
oMo NOER, HEe KacamMmTaech
Haca oKW M
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HNucTpykuusi mo npumeHenunto 3D pyyku HA 3aHATHAX.

BcTraBpTe agantop nuTaHus B pO3€TKY U BOTKHHUTE IITEKEP B OTBEPCTHUE pazbeMa
MIUTAHMS, BKIFOYUTHCS JKEJITHIH CBETOAMO/I, YTO O3HAUYaeT TOTOBHOCTh K padoTe.
B sTOM pexuMe HarpeBaTelIbHBIM 3JIEMEHT HE aKTHBEH, pPy4YKa HaXOJUThCA B
KIYIIEM PEKUME.

Haxxatnem 000t u3 (PyHKIIMOHAIBHBIX KHOIIOK, BBIOEpETE TeMIIepaTypHBIM
PEKHUM B COOTBETCTBUU C BUJIOM IUIACTUKA, KOTOPBIA BbI XOTUTE UCIIOJIb30BAThH
PLA. /lanHble BUABI INTACTUKOB UMEIOT Pa3HbIC PEKUMBI TIJIaBIICHUS.

HaxxmuTe KHONKY moAauM MIaCTUKOBOM HUTH, BKIIOUUTHCS UHJIUKATOP KPACHOTO
nBeTa W Imepo pyuku HauHeT HarpeBatbcs. Cnyctsa 30-40 cexyHO UBET
WHJIMKATOpA CMEHUTBCS Ha 3€JIEHBIM, YTO O3HA4YaeT TOTOBHOCTh II€pa K
ucnoias3oBaHuio. Hacanka OyaeT Harpera 0 TemmepaTypbl OTOOpakaemoil Ha
JMCIIIICE.

BcraBpre (rmiioMeHT (IJIaCTUKOBYHO HHUTH) B OTBEPCTHE JUISI €0 3arpy3Ku,
KOTOPOE€ HAXOJAUTHCS B Ha4aJIe PYyUKHU, APYTOM pyKOH HaAXKMUTE U HE OTIYCKAMTE,
JI0 OKOHYAHMS 3arpy3Kd HUTH, HAa KHOIKY IoAa4yu (PUIOMEHTa, JICKTPUUCCKUN
MPUBOJI CaMOCTOSATENBHO 3aTSHET HUTh BHYTPb M JIOCTaBUT €€ 0
HarpeBaTeIbHOrO dJieMeHTa. Korjma u3 sKkcTpyliepa MOSIBUTHCS PaCIUIaBICHHBIN
IUIACTHUK, MPOLIECC 3arPy3KH OKOHYEH.

Knomnka ynpaBiaeHus CKOpPOCTU MoAa4u (PUIOMEHTA MOXKET PEryJupoBaTh 00bhEM
nojayv IUIacTUKa B AKCTpyAep. Ilpm mMakcumanbHOM ckopocTth Oyner
BBIJIABJIMBATHCS TOJICTBIA CJIOW HHUTH, NPU MHUHUMAIBHOM CKOPOCTH MOHO
MOJYYUTh OYEHb TOHKYIO HUTb.

Ecnu pyuka He ucnosb3yercs Oosiee MATH MUHYT, HHAUKATOpP OyAET BblAaBaTh
pexxum SLEEP.

JIns cMeHBI MaTepHrajga MOXKHO JU0O0 IIPOTOJIKHYTh CTapble OCTATKU MPEIbIAYIICH
HUTHU HOBOHW HHTBIO, JINOO BBITPY3UTh CTAPYIO HUTh HA)KaTHEM KHOIKU BBITPY3KHU
Y 3aTEM 3alpaBUTh HOBYIO HUTb.
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Buxropuna “ Ilyremecrsue B 3D mup”.

1.aiiTe onpenenenne TepMuHy MogeanpoBanmue.
A) HazHaueHue nmoBepXHOCTSIM MOJIEICH pacTPOBBIX WK MPOLEIYPHBIX TEKCTYD;
B) YcranoBka 1 HacTpolka HCTOYHUKOB CBETA;
C) Co3nanue TpéxMepHO MaTeMaTHYECKON MO/IeJIU CIEHBI H 00bEKTOB B HEl;
D) BriBo1 1OJIy4eHHOTO M300pasKeHHsI HAa YCTPOMCTBO BBIBOJIA - IUCIUICH HIIH
IIPUHTED.
2. Y10 Takoe peHepUHr?
A) TpéxmepHbie WM CTEPEOCKONMYECKUE TUCILICH;
B) YcranoBka 1 HacTpolika HCTOYHUKOB CBETA;
C) IlocTpoeHue NPOEKIMH B COOTBETCTBUU ¢ BLIOPAHHOM (PU3MUYECKOH
MO/ €JIbIO;
D) BriBoj MOJYy4EHHOTO N300paXKeHUs HA YCTPOMCTBO BBIBOJIA - AHUCILICH.
3. I'ne npuMeHsIIOT TPexXMepHYI0 rpaduky (u3o0paxenue)?
A) Hayke ¥ NIpOMBIIVIEHHOCTH, KOMIIBIOTEPHBIX HTPax, MeIUIUHE ;
B) Kynunapumu, obmenurax;
C) Toprosinu;
D) Cromarosorumu.
4. MoaeJib 4e10BeKa B BH/ie MAHEKeHA B BUTPUHE MAra3uHa MCNOJIb3YIOT C
eJIbIo:
A) IIponaxw ;
B) Pexmnampr;
C) PaszBieyenns ;
D) Onucanust
5. PUCYHKH, KapThl, YepTe:KH, IMATPAMMBbI, CXeMbl, TpapuKu NPeICTABISAIOT
€000 Mo/e/IH CIIeAYIOIIero BH/AA:
A) Tabnuunbie HHGOPMAIIMOHHEIE,
B) MaTtemaTuueckmue;
C) HatypHsie;
D) I'paduueckue napOpMaIIOHHBIE.
6. [IporpaMmMHubIe 00ecniedeHsl, O3BOJISIIONINE CO3/1aBATH TPEXMEPHYIO
rpaguky 310...
A) Blender Foundation Blender, Side Effects Software Houdini;
B) AutoPlay Media Studio;
C) Adobe Photoshop;
D) FrontPage.
/. K uynciny MateMaTH4eCcKux MOJIEIEel OTHOCUTCSL:
A) ®opMys1a KOPpHEH KBAIPATHOIO YPABHEHMS;
B) I[IpaBuiia 1OpOKHOTO IBUKCHUS;
C) KynuHapHsIii perent;,
D) MusuieicKuit mpoTOKOJI.

8. IIpouecc nocTpoeHusi UHGPOPMANMOHHBIX MOJIeJIeH ¢ MOMOIIbIO (POPMATBHBIX
SI3bIKOB Ha3bIBACTCH:
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A) IInanupoBanuewm;
B) Busyanu3anueii;
C) ®opmanuzanueii;
D) Penepumr.
9. MaTtemaTnueckasi Mo/ieJib 00beKTA:

A) Co3ganHas u3 Kakoro-au0o Marepuaia MOJeNb, TOYHO OTPaKaroIllasi BHEIIHHUE
NpU3HAKU 00BEKTa-OpUTrHHATIA;
B) CoBOKyITHOCTh JJTaHHBIX, COACPIKAIIMX HHPOPMAIIHIO O KOJTHMYSCTBEHHBIX
XapaKTEePUCTUKAX 00BbEKTA U €ro MOBEICHUH B BUJIE TAOIHIIbI;
C) CoBoKYNHOCTH 3aNTHCAHHBIX HA SI3bIKE MATEMATHKH (POPMYJI, OTPAKAIOLIHAX
Te UJIA MHbIE CBOICTBA 00bEKTA-0PUTHHAJIA UJIH er0 N0Be/ieHHe;
D) YcraHoBka u HaCTpOIKa HICTOUHUKOB CBETA.

10. Cko01bKO CylIeCTBYET OCHOBHBIX 3TANOB Pa3padoTKH U HCCIIeI0OBaAHNE

Mojiesiell HAa KOMIIbITepe:

A)S
B) 6
C)3
D)2
OtBetnl: 1.C2.C3.A4.C5B6.A7.A8C9.CI10.A
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Ne 1 Tecm no meme pucynoKk — n0020moeumeibHblil Iman Moo0eiupoeaHusl.
(IIpomercymounvliic. KOHmMpO.iv)
1. IlpousBenenue rtpaduku, S>KUBONMUCH WJIM CKYJIBITYPhl HEOOJBIINX
pa3MepoB, O6€rio U OBICTPO UCIIOTHEHHOE HA3hIBACTCS
1. PucyHok
2. HabGpocok
3. Ilensax
4. DTION
2. IlpousBeneHne BCHOMOTaTENbHOIO XapakTepa, OrPAaHHUYEHHOTO pa3Mmepa,
BBITIOJTHEHHOE C HATYpbl HA3bIBACTCA
1. OTION
2. Kommo3zuims
3. KoHtyp
4. OpHaMeHT
3. I'maBHBIN BEIyIIMH 3JIEMEHT KOMITO3ULIMU, OPTaHU3YIOIIUM BCE €€ YaCTH
1. Putm
2. KonTtpact
3. KoMmo3unmoHHBIN [IEHT
4. Cuyst
4. XyJI0’)KECTBEHHOE  CpEJICTBO, IPOTHUBOMOCTABJICHUE MPEAMETOB IO
MPOTUBOIOJIOKHBIM Ka4eCTBAM
1. Konrtpact
2. Putm
3. IIBer
4, Ton
5. IloaroroButenbHBIA HAOPOCOK ISt OOJIee KPYITHON pabOoThI
1. Pucynox
2. DCKU3
3. Komno3unus
4. Habpocok
6. B m300pa3uTenbHBIX U IEKOPATHBHOM MCKYCCTBAX MOCIICIOBATEIIBHBIA PSIJT
IIBETOB, MPe00IaJa0NMINUX B MPOU3BEACHUN
1. T'amma
2. KonTtpact
3. KoHtyp
4. Cuyat
7. ®opma ¢Gurypsl WM MpeaMeTa, BUAMMa Kak €AuHas Macca, Kak IJIOCKOe
MATHO Ha 0oJiee TEMHOM WJIM OoJiee CBETJIOM (PoHe
1. lIBeTtoBencHue
2. Cuinyst
3. Ton
4. OpHaMeHT
8. JluHus, 1WITpUX, TOH — OCHOBHBIE CpEIACTBA  XYJIOKECTBEHHOI
BBIPA3UTEIIbHOCTH:
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1. KuBonucu
2. CKynbITYpHI
3.I'paduku
4. ApXUTEKTYpBHI.
9. OOnacTh M300pa3UTENHLHOIO MUCKYCCTBA, B KOTOPOM BCE XYJI0KECTBEHHBIC
PUCYHKHU — rpaduyecKue
1. I'paduka
2. Xusonuce
3. Apxutekrypa
4. Ckynenrypa
10. Kak Ha3pIBaeTCSi PHUCYHOK, II€b KOTOPOTO - OCBOEHHUE MPaBUII
MU300PaKEHUS, TPAMOTHI H300Pa3UTEIILHOTO S3bIKA
1. Y4eOHBII PUCYHOK
2. TexHUYECKUN PUCYHOK
3. TBopueckuit puCyHOK
4. 3apuCcOBKa

OTBeTHI
1. -2
2. -1
3. -3
4, -1
5 -2
6. -1
7. -2
8. -2
9. -1
10.-1

Kpurepuu oueHuBanus

9-10 6amioB — «BBICOKUM YPOBEHb 3HAHUI
8-5 6annoB — «cpeaHui ypOBEHb 3HAHUIN
4 1 MeHee — «HU3KUN YPOBEHb 3aHHUI»
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Ne2. Tect. O0bEéMHOE MOIeITMPOBAHNE
(IIpomertcymounnviit KOHmMpPO.Jiv)

1. Mogens - oTO

1 Bu3yanbHbI OOBEKT;

2 CBOICTBO Ipolecca WM SIBIICHUS,

3 ynpoIeHHOe MPEACTABICHUE O pealbHOM O0BEKTE, IPOLIECCe I SIBJICHUM,
4 maTepuanbHbIN OOBEKT.

2. MopenmupoBanue, MpU KOTOPOM PEATbHOMY O0BEKTY IMTPOTHBOTIOCTABIISICTCS €T0
YBEJIMYEHHAS] WJIM YMEHbBIIIEHHAs KOMHUsI, HA3bIBACTCS

1 upeanbHBIM;

2 GopMabHBIM;

3 MaTepuabHbIM;

4 MaTeMaTUYECKUM.

3. MoaenmupoBanue, mpu KOTOPOM HCCIEI0BAHUE 00BEKTA OCYIIECTBIISCTCS
MOCPEJICTBOM MOJIeTH, CPOPMUPOBAHHON Ha SA3BIKE MATEMATHKH, HA3bIBAETCS - 3TO
1 apupmernueckum;

2 aHAJIOTOBEIM;

3 MaTeMaTU4YeCKuM;

4 3HAKOBBIM.

4, MopaenupoBaHue, OCHOBAaHHOE Ha MBICIICHHOW aHAJIOTHH, HA3bIBACTCS
1 MBICIICHHBIM;

2 UeaJIbHbBIM;

3 3HAKOBEIM;

4 Qu3nvecKuM.

5. Kakas u3 Mozeseii He IBIeTCS 3HaKOBO?

1 cxema;

2 My3BIKaJIbHAS TEMA,

3 rpaduxk;

4 pHUCyHOK.

6. Pe3mHOBas merckas UTpyIika - 3T0

1 3HaKoBasi MOJIEIb;

2 BepOanpHasT MOJCITb;

3 MatepualibHas MOJICIIb;

4 KOMITbIOTEpHAS.

7. JluHaMu4deckas MOJACHb - 3TO

1 OAHOMOMEHTHBIH cpe3 MO0 OOBEKTY;

2 u3MeHEeHue 00bEKTa BO BPEMEHH;

3 UHTETpajbHas CXEMa,

4 netckasi UrpyIKa.

8. KommerorepHast MOIeTh - 3TO

1 uadOpMaIIMOHHASI MOJIETTh, BEIpaKEHHAS CIICIIMAIbHBIMU 3HAKAMU,

2 xomOuHanmsa O u 1;

3 MOJIeJTb, pealIn30BaHHAS CPEJICTBAMH ITPOTPAMMHOM CPEIbI;

4 puznueckast MOJENb.

9. BepbanbHas MoJeINb - 3TO

I xoMOBIOTEPHAS. MOJICIIb;
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2 uH(popMalMOHHAas! MOJIEIb B MBICJIEHHOM WK Pa3roBOpHOM Gopme;
3 undopmanmoHHasi MOJIENb, BhIpaXKEHHAs! CIIEIIMAIbHBIMU 3HAKaMU;
4 marepuaibHasi MOJIEIb.

10. Yro aBiasgercs MOAEIBIO OOBEKTA SIOJIOKO?

1 myisik;

2 dpyxr;

3 BapeHbe;
4 KOMIIOT.

OTtBeThI:

1 Bapmant: 3, 1, 2, 1,1,2, 2, 2, 3, 1

10-8 «Bbicokuii ypoBeHb»

7-4 «CpenHuii ypoBeHb»

3 u MmeHee «Hu3kuii ypoBeHb»
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2.6.2 KasiennapHblii yueOHbI rpapuk 10NMOJTHUTEIBHOMN

001eo0pa3oBaTe/IbHOM 001IEPa3BUBAIOIIENl TTPOrPAMMbI
« TEXHOJIOT'UH 3D»

['pynma

Pacnimucanue 3aHsaTHIL;

[ara dopma
IpOBEICHHS KomnnyecTBo yacoB aTTecTarum/
[Tnan | paxt Tema I[IpakTn KOHTpOT®

Bcero Teopus a
MOAYJIb 1 «3DmoaennpoBanue:
3D pyuka, u rpaguyecKkue 68 8 60
NPOrpaMMBbL.)»
«/H:KkeHepbI OyayLIETr 0> Dukcanus
1.1 (BUKTOpHHA) 2 2 pe3yJIbTaTUB
HOCTH
2. | Beenenue B 3D TexXHO10THIO. 8 2 6
2.1 | Pabora ¢ 3D pyukoii. 2 1 1 Onpoc
29 [IpocToe MoaenupoBaHue. 2 1 1 [IpakTruecka
g paboTa
o 3 | Cosmanue 00BbEMHOM (PUTYPBI. 2 5 IpaxTuyecka
g paboTa
2.4 PucoBanue B IpoCTpaHCTBE. 2 5 ITpakTHuecka
s paborta
3 MopeaupoBaHnue. 16 16
3.1 | TpéxmepHbie 00BEKTHI 2 2
PaGota ¢ oObekTamMu Teopueckas
3.2 2 2 CaMOCTOSATEN
pHas paboTa
3.3 | UmxeHepHbIe TPOCKTHI 2 2
3.4 | Kommnosunnu 2 2 HaOJIOIeHNE
3.5 | Jlaiidxaku ¢ 3D pyukoi 2 2
IloBTOpEHME U 3aKpEILICHUE TBopueckast
3.6 MIPOMAEHHOTO MAaTEpHAIA. 2 2 caMocTosTen
pHas paboTa
3.7 | ABTOpckue Moenu 2 2
Cozpnanue Mmojenei. Ha6mronen
3.8 2 2 ye, 3almTa
MIPOCKTOB
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4 | 2D moageampoBaHue B 49 36
KOMIIBIOTEPHOI cpefe
4.1 | Ucnonb3oBanue CAIIP B 5
MIPOU3BOJICTRBE.
4.2 | Uurepdeiic Kommac-3D. 2 2
4.3 | Buasl ¥ IJIOCKOCTH. 2 1
4.4 | 'eomeTpus B MOJICTTUPOBAHUM 2 2
4.5 | [Ipoekmuu 2 2
4.6 | 'eomeTpust IpH BHITOTHEHUH 5 5
ACKHU30B
4.7 | [Toctpoenue rcku3a 2 2
4.8 | Pabora ¢ ackuzom 2 2
4.9 | KoHTpoas 3HaHUIN «DCKHU3. 2 2
4.10 | Ucnoms3oBanue baerxep 3D 2
4.11 | Uurepdetic Blender. 2 2
4.12 | OcoOEHHOCTH U BO3MOKHOCTHU 5
bnennep
4.13 | Pa6ota ¢ 2D oObexTamu, 2 1
4.14 | Tounsie ITIOCTPOCHHS, 5 5
MIPUBSI3KA
4.15 | Co3nanue uepTexa. 2 2
4.16 | Pabora ¢ uepTexoMm. 2 2
4.17 | PepakTupoBaHue yepTexa 2 2
4.18 | KomaHapl peakTHPOBaHUS. 2 2
4.19 | PaguansHBIA O0BEKT 2 2
4.20 | TlocTpoeHue CHEKUHKHU 2 2
4.21 | KoHTpomib «TIOCTPOEHHE 5 5
CHEXUHKI.
MO/JVYJIb 2
«3D moaenupoBaHue: 76 67
BbITNIOJIHEHHE PA0OT U MEeYAThH)
3D mopeaupoBaHue 22 19
1.1 | Pa6ora ¢ 3D monenamu. 2 1
1.2 | Texuuueckoe 5 9
IPOCKTHUPOBAHUE
1.3 | OcHOBHBIE KOMAH/IBI 2 1
1.4 | Komanpl MMOCTPOCHUS: 5 5

BbIJABJIMBAHUS, BPAIICHUA.
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1.5

KOMaHI[BI I10 CCUCHUAM,

2 2
KHUHEMATHYECKH
1.6 | Jletaym u y37IbI yCTPOWCTB. 2 1
1.7 | Pa3zpabotka TEXHUYECKOU 5 5
MOJCIH
1.8 | KoHTpoisib paGoThI 2 2
1.9 | BeimonHeHWe  yNpOIIEHHBIX
yepTexkel (3CKHU30B) MOJIEIH 2 2
10 pa3Mepam.
1.20 | 3amanne «3D rpaduka Ha 5 5
MIPAKTHUKEY.
1.21 | Cozmanne mapaMeTpUYeCcKou 5 5
MOJIENN JCTAalIH.
Baengep 14 12
2.1 | Pazmuums Kommac u baenaep 2 1
2.2 | OCHOBHBIC OTICPAINH 2 2
2.3 | Iloctpoenue TBEPOTO TeIa 2 2
2.4 | I'eometpus npu 5 5
MOJCITUPOBAHUHT
2.5 | [loctpoenue 00BEMHOMN 5 5
JICTaJIH.
2.6 | Pabora Hax omnOKamMu 2 2
2.7 | Konkypcol o 5 5
MOJIEJTUPOBAHUIO
«3D meuarb» 40 36
3.1 | 3D neuatn 2
3.2 | OObeMHOE  MOJEIUPOBAHUE 5
Ha TEMY.
3.3 | Co3znmanne KOMITO3UIIHH. 2 2
3.4 | Co3nmanue pabouero 5 5
MPOTOTHUIIA.
3.5 | Pazpabotka COOCTBEHHOTO 5 5
MPOEKTa
3.6 | IIpaBmna 3D nevatu 2 2
3.7 | Beibop monenu 2 2
3.8 | Pa3zpaboTtka rcku3za 2 2
3.9 | I[TocTpoeHne OCHOBBI 2 2
3.10 | Pabota c o0BEMOM 2 2
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3.11

I[CTaJII/ISI/IpOBaHI/Ie MOACIIN

3.12

JloBOIKa MO1eH

3.13

Marepunainsl 1 nevaru.

3.14

Br16op Marepuana

3.15

Iloaroroska k reuatu

3.16

[Teuath paboTHI

3.17

O6paboTka

3.18

TecTtupoBanue npoTOTUIIA

3.19

3anmTa IpoeKTa.

1.20

Konkypc moneneit

NININDNDNDNDNDNDNDND

NININNDNDNDNDNDNDNDDND

Hroro

144

17

127
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