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PABOYAS IIPOTPAMMA
«3D-MOJIEJIMPOBAHUE U ITPOTOTUITUPOBAHHUE»

IMosicHuTEeNLHAS 3aIHCKA

IMpumepnas paGouas mporpamMma paspaboraHa st oOy4ueHMS MIKOJBHHKOB 10-11 Kiaccos.
OO61mee KomuuecTBO YacoB — 136 yaca B rox. PexxuM 3austuii — 1 pas B Heemo 1o 4 yaca.

Hens nporpamMmel - pa3BUTHE KOHCTPYKTOPCKHX CIIOCOOHOCTEH aereit U GopMupoBanue
MPOCTPAHCTBEHHOIO MPEJCTABICHUS 3a CYeT OCBOCHHS 0a30BBIX BO3MOXHOCTEH Cpeilbl
TPEXMEPHOI0 KOMIILIOTEPHOIO MOJIETHPOBAHUSL.

Obyuarouque 3adauu

e & o o

[To3HakOMHTE ydYamMXcs C OCHOBaMH pabOThI Ha KOMIIBIOTEPE, OCHOBHBIMH
gactamu 11K, HasHadeHueM M (QYHKIUSIMH YCTPOMCTB, BXOISALIMX B COCTaB
KOMITLIOTEPHOH CUCTEMBI;

ITosgakomutrs ¢  cucreMamu  3D-monenupoBanus ©u chOpMHPOBATH
pejcTaBlIeHUe 00 OCHOBHBIX TEXHOIOTHIX MOJICTHPOBAHHUS;

HayuuTs OCHOBHBIM IpHEeMaM U MeToaM padoTel B 3D-cucreme;

Hayuuts coszniaBats 6a30BEIE IeTalli H MOJIEITH;

Hayuuts co3gaBats npocreiiiue 3D-Mo/enu TBepA0TENbHBIX 00BEKTOB;

Hay4uTth ucnosnp30BaTh CpeicTBA H BOSMOKHOCTH POTPAMMBI [T CO3/IaHHS
Pa3HBIX MOJIENIEH.

Pazeugaroujue zadauu

dopmupoBanre U pa3BuTHe WHOOPMAIMOHHOM KYIbTYpBI: yMEHHA paboTarh C
Pa3HbIMH UCTOYHUKAMH;

PasBuTHEe  HCClleIOBATENBCKMX  yYMEHMH, yMeHHMA  oOmaTbesd,  YMEHHS
B3aHMO/ICHCTBOBATh, YMEHUS JJOBOIUTD JEJI0 0 KOHIA;

PasBuTHe maMmsaTH, BHHUMATEIBHOCTH ¥ HAOMIONATEFHOCTH, TBOPYECKOTO
BoOOpakeHUs U (paHTa3uu yepes3 MojenupoBanue 3D-00bEKTOB;

PasBuTHe MH(OPMAIMOHHOM KYJIBTYpHI 3a CUET OCBOCHHsS HMHGOPMALMOHHBIX H
KOMMYHHMKAIIMOHHBIX TEXHOJIOTHH;

(I)OpMH}‘JOBaHHe TEXHOJIOTHYECKOH TpaMOTHOCTH;
PazButne CTPATCTHHYCCKOI'O MBIIIIJIICHW A

[Tonyyenue oneiTa pemieHus IpoOIeM ¢ HCIOJB30BAHUEM  IIPOEKTHBIX
TEXHOJIOIHH.

Bocnumamenwnwie 3adavu

CdopMupoBaTh IpaXIaHCKYIO MO3HILHUIO, NATPHOTA3M M 0003HAYUThL LEHHOCTH
HHDKEHEPHOTO 00pa3oBaHus;

BocnuTaTh 9yBCTBO TOBAPHIIECTBA, YYBCTBO JIMYHOI OTBETCTBEHHOCTH BO BpEMs
MOJIrOTOBKH M 3aIUTHI IPOEKTa, IEMOHCTPALMK MOJEIeH 00BEKTOB;
CdopmupoBaTh HaBBIKA KOMaHIHOM paboTH! HaJl IPOEKTOM;

CopueHTHpOBaTh Y4YaIllMXCs Ha IMOIyYeHHE TEXHUYECKOW HHKEHEPHOH
CIIEeIUATLHOCTH;



¢ Hayuutrs paGotare ¢ MHQOPMAMOHHBIME ~ 06BeKTaMu 1 PasIMYHBEIMHU
HCTOYHAKAMH HH)OPMAIINK;

* [IpuobpecTn MeXIMYHOCTHBIC M CONHAIBHBIC HaBbIKM, a TaKXe HAaBLIKH
obmieHus.

Ozxuj1aeMbIe pesyabTaTh

IIpeomemnvie:

OCBOAT 3NIEMEHTHI TEXHOIOrUH TPOEKTHpOBaHUS B 3D cucremax u OyayT MpUMEHSATH
SHaHUA 1 yMCHHS [IPH PeTH3aliii HCCIIeI0BATENECKIX B TBOPUECKHX [IPOEKTOB;
NPHOOPETYT HaBBIKK PaGoOTHI B cpeje 3D MOJETUPOBAHUS X OCBOSIT OCHOBHBIE IIPHEMBI U
TCXHOJIOTMH TIPU BBIIOTHEHHH IIPOEKTOB TPEXMEPHOT'O MOJIETHPOBAHHS;

OCBOSIT OCHOBHEIC IIPHEMBI M HABBIKH CO3/IaHHSA H PEIAKTUPOBAHMS YEPTEKA C TOMOTIBIO
HHCTpyMeHTOB 3D cpepsr;

OBIANCIOT ~ TOHATHAMH M TepMHHAMM HHOOPMATHKH M  KOMIBIOTEPHOro 3D
[IPOEKTHPOBAHHSL:

OBJIAJICIOT OCHOBHBIMM HABBIKAMHU II0 IIOCTPOSHHIO NIPOCTEHIIHX YepTexeil B cpene 3D
MOJIEJIMPOBAHMUS:

Hayqarcs nesararh ¢ roMoumsio 3D mpunTepa 6a3oBBIE 3JEMEHTHI U TI0 YepTeRaM
TOTOBEIE MOJIEJIH.

Memanpeomemnuuwie:

CMOI'YT Hay9MThCSA COCTABIIATH IJIaH UCCIICIOBAHUS U UCIIOIB30BATE HABBIKH [IPOBEJICHHS
HcciaenoBadus ¢ 3D Moaensio;

OCBOAT OCHOBHBIC IIPHEMBI M HaBBIKH PEINCHHS H300pETaTeNbCKHX 3a1aY U Hay4darcs
HCIIO0JIb30BATh B IIPOIECCE BBIIOTHEHHS IPOEKTOB;

YCOBCPUICHCTBYIOT HaBBIKU B3aUMOJEHCTBHS B IIPOIIECCE peaTH3aIiH HHIUBUIyaJIbHBIX
1 KOJUIEKTHUBHBIX IIPOEKTOB;

OyayT WCHONB30BATH 3HAHMS, IOJNYYEHHBIE 33 CYET CAMOCTOSTEILHONO IIOUCKA B
IPOIECCE peau3aliy MPOEKTa;

OCBOAT OCHOBHEIC STallbl CO3JAHHS IIPOCKTOB OT MJICH J0 3alAThl MPOEKTA M HAYYATCS
IPUMEHATD Ha MPAKTHKE;

OCBOSIT OCHOBHBIE 0000INEHHEBIE METOIBI paboTel ¢ HHpOpMaNHeH ¢ HCIOIb30BAHHEM
nporpaMm 3D MoaemupoBaHus.

Juunocmuvie:

CMmoryt paboTaTh MHIMBHIYaIbHO, B Mol I'pynIe M y4acTBOBAaTh B KOJUIEKTHBHOM
IpPOEKTE;

Cmoryr noHuMarh ¥ NPHHHAMATH JIMYHYIO OTBETCTBEHHOCTH 34 pe3yJbTaThl
KOJIJIEKTUBHOTO TIPOEKTA;

CmoryT 6e3 HanmoMHHAHMS Nefarora yGHparh CBoOe pabouee MeCTo, OKa3bIBATH ITOMOIIIb
IOPYTUM YYaIluMCs.

OyIyT MpOSIBIATH TBOPYECKHE HABBIKH U UHHIAATHBY IIPH pa3pabOTKe M 3alluTe
IIPOEKTA.

CmoryT paboTaTh MHIMBHIYaIbHO, B MATOH Ipymme y4acTBOBAaTh B KOJUIEKTHBHOM
[IPOEKTE;

CMOryT B3aMMOJEHCTBOBAT ¢ JPYTHMH Y9YalUMHCS BHE 3aBHCHMOCTH  OT
HAIMOHAIbHOCTH, MHTEJUIEKTYaIBHBIX U TBOPYECKUX CIIOCOOHOCTEIH;



Y4ebno-remaTnyeckoe mianupoBanue (136 yaca)

Ne Paspiena Conepxanue Kosmuyectgo |
/ypoka 9acoB
PA3SJIEJNII | BBEJIEHUE B TEXHOJIOTUIO TPEXMEPHOM ITEYATU 12
Ypok 1 | Tema: OcuoBHbIe Texuoornn 3-D meuarn 4
Texnuka GezonacHocTu. ATUTHRHBIE TEXHOJIOTUH. DKCTPYIep U
€ro yeTpoicTBo. OCHOBHBIE [10B30BATEIHCKUE XapaKTePUCTUKH
3D npunrepos. Tepmorutactuxy. TeXHONOrHs 3Dneyvarn.
Ypok 2 | Tema: IlepBas Mogess B OpenSCAD 4
XapakTepHCTHKa POrpaMMBI JUIs TPEXMEPHOTO
MozenipoBanus. TBepIoTenbHOe MoIeHpoBanye. Hactpoiika
nporpammel. MiHTepdeiic u 0CHOBEI yrpasienus.
Ypoxk 3 | Tema: Ileuats Mogenu ua 3D NpHHTEpe 4
Hcnone3oBanne cuctems koopaunaT. OCHOBHbIE HaCTPOMKY Jutst
BBITOIHEHHA nieyatH Ha 3D npuaTepe. [ToaroroBkak mevatw.
Ilegats 3D mopemnu.
PA3JIEJTII | KOHCTPYKTUBHA I BJIOUHA I TEOMETPILS 80
Ypok 4 | Tema: I'paduueckne npumMuTusb & 3D Moaesmposanun. Ky6 u 4
KyOon
Cosnanue Kyba u IpAMOYTOIBHOTO napasulesenunesa.
Ocobennocrn 3D nevaru. [Tepemenienne 06HeKTOB.
Ypox 5 | Tema: llap u MHororpanauk 4
Teopus: Cosnanue mapa. Pazpemenne. Coznanue
MHOT'OTPaHHMKOB. YT0 Takoe penmepunr. HacTpoiiku nevatu u
skcnopt B STL-¢aiin.
Ypoxk 6 | Tema: Iuaunap, npusma, nupamMuaa 4
Teopus: OCHOBHBIE IOHSTHS: WATHH/IP, KOHYC, pu3Ma u
mupamuza. CXoacTBo M OT/IH4Hs. [lepeMelnenne HecKoMbKIX
005eKTOB. OCHOBHBIE OIHOKH IpH MoaeMpoBaruy. KoMara
cylinder.




VYpok 7

Tema: IToBopoT Te1 B mpocTpancTBe

Teopusi: KoManb! i IpaBmIia 10BOPOTA TeJT B POrpaMMe
OpenSCAD. OcobenrocTr MoBopoTa i MacIITabHpoOBAHUA TEL.
IIpasmio npaBoii pyku. KoMMeHTapH# K BBITOTHEHIIO 3 1aHHiA.

Ypok 8 | Tema: Ilosopor Ten B OpoCcTpPaHCcTBe
Teopus: KoMMeHTapyH K BBITOJTHEHHIO 3a/aHHMH.
Ypok 9 | Tema: MacmrabupoBanue Tea

Teopus: OcHoBHBIC CBeJIeHHs 0 MacIITabupoBaHuy Tei. Komana
scale. OcoGennocTr koMan ibl. Yto Takoe koo uIrHenTs!
MaciuTabupoBanust. KoMMeHTapuu K BBINTOTHEHHIO 3a1aHHiA.

Ypoxk 10 | Tema: Berunranue reoMeTpu4ecKHx Te1
Teopus: KoncrpyxrupHas 6:109nas reometpus. I'padudeckue
IpUMUTHBEL bysneBa paznocts. OCHOBHEIE KOMAHIBL.
KoMMeHTapuu K BEIIOJIHEHMIO 38 1aHHS.

Ypok 11 | Tema: Beranranue reomerpHuecKux Te
Cosmate Mozenu «Kprouok» n «Konroukay. Pacieuarars 5a 3D
IIPUHTEpE.

Vpoxk 12 | Tema: Berauranue reomerpuyueckux Tes
Coznars mosemu «Jlambsi» u «Ilorpemymkay. Pacneuarats Ha 3D
IpUHTEpE.

VYpok 13 | Tema: Berauranue reomerpudeckux Te
Coznats Mosienu «Kpysxkay, «Pa3Gopryio Mozens Maccaxepa
anst pyk» u «bpenok «'urapay. Pacniegarars Ha 3D npunTepe.

Vpok 14 | Ilepeceyenne reoMmeTpu4ecKux Tej
Teopus: bynepo nepeceuenue. Pazinunble nepecedeHuns
rpaduyeckux npumutHBoB. KoMana intersection. Ocob6eHrOCTH
KOMaH/AbI H ITIOCTPOCHHUA nepeceqCHHifL

Vpok 15 | Tema: Ilepeceyenue reoMeTpu4ecKux Tel
Camocrostenpras padota. Ha 6aze ma6iona cmomenupyiite
MYJIBTHIIIMKAIHOHHOTO epcoHaxa. Co3aHue MOJIeIH
«CriuHHEp».

Ypok 16 | Tema: MoaenupoBanue cI0KHbIX 00LEKTOB

Teopus: OcoOEHHOCTH MOJICTHPOBAHHUS CIOKHBIX 00HEKTOB Ha
MPUMEpPE CO3IaHHs UTrPAIBHOTO KyOHKa.




Ypoxk 17

Tema: Pengepunr
Teopus: KomMeHTapiu K HHQOPMAIIHH B KOHCOJH TOCIIE
penziepunra 8 OpenSCAD . Ocobennoctu penepunra.

[lomuronansras cetka. Jlnarpamma BpoHCKOTo u ee 0cO6eHHOCTH.
Tpuanrynsuus Jlenoxe.

Vpox 18

Tema: Ob6benunenne reoMeTpHYecKUX Te
Teopus: Byneso o6beunenue. Komamna union. OcobeHHOCTH
KoMaH 1l Kak 3¢ GpekTHBHO HCIONTB30BaThLCS JAaHHOE ICHCTBHE.

Ypox 19

Tema: O6benHeHNe reOMETPUYECKHX TeJT
Cospnate Moziens pakeTsl. Pacnievararsua 3D npunTepe.

Vpok 20

Tema: Beinykias 06oJ10uka

Teopusa: Tpancdopmanus TpEXMEPHBIX 065eKTOB. OCHOBHBIE
MOHSATHSA: BBINYKIOE MHOKECTBO U BBHITYKJIas 000J1049Ka.
OcobGennoctu TpanchOpMaIHK TPEXMEPHEIX 0OBEKTOB C IIOMOIIBIO
komanel hull Ha mpruMepax.

Vpok 21

Tema: Hemuoro o BexTopax

Teopus. Bexrop. Bexropsl B mpoctpancTse. Koluiineapusie
BeKTOpBI. [Tapannensusiit nepenoc. Koopaunars: sexropa. Cymma
BeKTOpoB. IIpasuiio Tpeyronsruka. [Ipasuino napaiienorpamma.
[IpaBuio napauienenumneaa.

Ypoxk 22

Tema: Cymma MuHBEKOBCKOIO

Teopua: Cymma MHHKOBCKOTO ABYX MHOTOyTroabHUKOB. CymMMa
Munkosckoro B OpenSCAD. Komanma minkowski, ee
0COOCHHOCTHU U UCIIOJIB30BAHHE.

Ypok 23

Tema: TBopueckmii npoexT

BrInosnHeH#re TBOPYECKOTO MPOEKTa 110

TBEPJOTEIFHOMY MOJIEIMPOBAHUIO U TPEXMEPHO# [TEYaTH 10
COIJIACOBAHUIO C YYUTEIIEM.

PA3JIEJI 3

SKCTPVY3U

40

Ypok 24

Tema: /IByxmepHbie 00beKTHI
Teopus: Kparkue cBeneHus o6 sxcrpysun. [Inockue

reoMeTpudeckue GUIypel: MPIMOYTOIBHHK, KBAPAT, KPYT, SJLIHIIC.

[IpaBuibnblie burypsr. Pamxu u npodum.

Ypox 25

Tema: /IByxmepHbie 00beKTbI




Cosnanue Tpadaperos: « Tpadapet ek, TpadapeT GopMoUeK L
pemeuxy «Komkay u «Enka» u Mmojemu «bpenoxy.

VYpok 26

Tema: Jluneiinas >xcrpy3us. Pabora ¢ Texcrom
Teopus: Kak pabotarh ¢ TekcToM. Jlo6apiieHue TeKCTa K TOTOBBIM
MOZIEJISIM pa3HbIMH METOIAMH.

VYpox 27

Tema: JInneiinas sxcrpy3us. Pabora ¢ purypamu.
Teopus: Kak paGoTarh ¢ ¢purypamu. Koman sl twist u scale u HX
mapaMeTpsl.

Vpoxk 28

Tema: JIuneiinas 3xcTpy3us. CmemeHune

Teopus: Uro Takoe cMemenue. Topuesas kpomka. Komamnna offset
u ee mapamerpsL Hcross3oBanne komanpl offset urs
H3TOTOBJIEHUS Pa3HBIX MOJIEIIEH.

Ypoxk 29

Tema: IKcTpYy3Hus BpamieHHeM

Teopus: Tena, co3anHble BpamerueM. Bu/isl 1 0cOOeHHOCTH
co3nanus Ten BpauieHnem. Komansa rotate_extrude. OcobenHOCTH
ee UCIOJIb30BaHHU.

Vpoxk 30

Tema: Dxerpy3us Bpamenuem. Pabora ¢ Tekcrom
Teopus: Pabota ¢ purypamu. Vicroab30BaHne KOMaH/IbL difference.

VYpoxk 31

Tema: DKCTPY3Usi KOHTYPOB

Teopus: IIporpaMMbl AByXMEPHOTO YEPICHHS. Jluneiinas
SKCTPY3Hs KOHTYPOB. BBICTpOE co3/1aHie KOHTYPOB B LibreCAD.
ITapamMeTpsl 1 HACTPOUKH.

VYpoxk 32

Tema: IKCTpY3Hs KOHTYpPOB
Teopus.: DXF-aiin. Konsepranus nzodpaxeruii B DXF.

Vpok 33

Tema: IlosTopenue u 00o0menne MaTepuaIa
IIpaxmuxa: BBITIOJHUTH TBOPYECKYIO paboTy 10 3a/IaHHIO YUUTEILA

PA3JIE] 4

KOHTPOJIbHBLIE U UTOI"OBLIE PABOTBI

=9

Vpoxk 34

Tema: [loaBeneHue HTOrOB.
Ipaxmuxa: KonTponbHas padoTa




O6ecneyeHne NPOrpaMmbl
OpzanuzauyuoHHoe

Heo6xoauMo pa3ienuTh KIace Ha J1Be TPYIIIBL, B KasK/I0# U3 KOTOPBIX I0JDKHO OBITH 15-16 HeiL
Vuebno-memoouueckoe

e KoHCIEKTHI 3aHsTHil o nipeaMeTy «TBEpIOTEILHOE MO/ICIMPOBAHUC 1 3D-neqatb»y;
VHCTPYKIMHU U IPE3EHTALNA K 3aHATHIM;
[POEKTHbIE 331aHHL, TIPOEKTHI A PEKOMEH/IALMH K BBIIOTHEHIIO IIPOEKTOB,
JMArHOCTHYECKHE PabOTHI C 06pa3iamy BBINOIHEHHS 1 OTIICHUBAHUCM;
pa3faTouHble MaTepuaibl (K KaXI0My 3aHSTHUIO);

e T0JOXEHHUS O KOHKypcaX ¥ COPCBHOBAHHAX.
MamepuanbHo-mexHu4ecKoe

1. KowmmbroTepHBIH KiIacc He MEHee YeM Ha 12 paGo4mx MecT,
JloxanbpHas CETh,
BLIX0J1 B HHTEPHET ¢ KKIOro pabovero MecTa,
CxaHep, IpUHTEp YepHO-OelIblii i LBETHOM,
AKycTHdecKas cucTeMa (KOJIOHKH, HayIIHHKH, MHUKPODOH),
VHTepakTUBHAs J0CKa I SKPaH,
[TporpaMMHOe OOecTieYeHIE
e o(uCHBIC IPOrPaMMBbI — IIAKET MSOffice;
e rpadudecKre pelakTophl — BEKTOPHOI M pacTpoOBO¥ rpapuK;
e IIporpamma Fusion360, OpenSCAD.
Pabouee mecmo 00y4aemozo 6Kuo4aenm.

NV AW

e Kommbiorep (cucTeMHbIH 010K + MOHUTOD);
e HaymmHuky ¥ MEKPO(OH.
Pabouee mecmo nedazozd:

e KowmmbroTep (cHCTeMHBIH 610K + MOHHTOD);
e KoJOHKY ¥ HAYIIHUKH + MUKPODOH;
o IIpuHTepHL: LBCTHOH H YePHO OEIBIH;

e (Ckanep
e 3D npunTep




Jluteparypa
MubopmarmoHHoe obecriedeHne NporpaMMEl
1. OdunmanbHBIA CaUT WorldSkills[DnexrponHslii pecypc] — Pexum
nocryma: http://www.worldskills.org/

2. OdunuansHbIi Poccuiickuit cant WorldSkills [DnexTpoHHBIH
pecypc] — Pexxum nocryna: http://worldskillsrussia.org/

3. http://autocad-lessons.ru/lessons/videoinventor/

4. http://www.autodesk.ru/— oQuiuanbHbIA caiiT pazpaboTynKa
AutodeskInventor;

5. http:// inventor-ru.typepad.com/—o®uImabHbli 6710T 110
AutodeskInventor Ha pyCCKOM sI3bIKE

6. http://help.autodesk.com/—cmpapKa 110 AutodeskInventor
(BHIEOYpOKH, ydeOHbIe 0CO0HS 1 IEMOHCTPALMOHHBIE POJIMKH)

7. http://3dtoday.ru/ - mopTan s JEOOUTENEH U npo(hecCHOHAIOB,
3aHTEpeCOBaHHBIX B 3D nedaTh ¥ COMyTCTBYIOMIMX TEXHOJIOTHAX

8.TBepIOTEIPHOE MO/ICIIUPOBAHHE U 3D-neuats.10 (11) kmacce:

yaebHoe rocobue/ [I. I'.Konocos. — M. : BUHOM. JlaGoparopusi
3nanuii, 2017.



