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Paznen Ne 1. KoMIuieKe OCHOBHBIX XapPaKTEPUCTHK MPOrpaMMbl

IHosicHuTEeNLHAA 3aNIUCKA

HanpaBjieHHOCTH MPOrpaMMbl

JomonaurenpHas — oOmieoOpa3oBarenbHas — oOmIepa3BUBAIONIas  MpOrpaMMa  TBOPYECKOTO
oobenaunenus «3D-MoaenupoBanue» pazpaboTaHa B cOOTBETCTBUU ¢ DeepaabHBIMU HOPMATHBHBIMU
AOKYMCHTaMMU:

®denepanbHbiii 3ak0H «O0 oOpa3zoBanum B Poccuiickoit @enepanum» ot 29.12.2012 N 273;
[Tacniopt HanmoHanabHOrO npoekra «O0pa3oBaHue», yTBEpkKAeHHbIH npesuauymoM Cosera npu
IIpesunenre Poccuitickonn ®Penepauuu IO CTPATETMYECKOMY pPa3BUTHUIO M HAIlMOHAJIBHBIM
IIPOEKTaM;

[Tacniopt ¢enepaibHOro mpoekra «Ycrnex KaxJIoro peOeHKa», YTBEpXKACHHBIH NMPEe3UANyMOM
Cosera mnpu Ilpesunente Poccuiickoit @Penepanyui MO CTPATETUYECKOMY pPa3BUTHIO U
HAIlMOHAJIbHBIM [TPOEKTaM;

Vka3 Ilpesunenta PO ot 21.07.2020r. Ne474 «O HaumoHalbHBIX LensX pa3Butus Poccuiickoit
®enepanun Ha niepuoa 10 2030 rogay;

[Tpuka3z Muntpyna Poccun ot 22.09.2021 1. Ne 629-1 «O06 yTBepKIeHUU MPOPECCHOHATHHOTO
cranjapra «llemaror 1onoJHUTENBHOTO 0Opa30BaHMsI IETEH U B3POCIIBIX»;

Pacnopsoxkenue IlpaButensctBa Poccuiickoit ®epepammu ot 31.03.2022r. Ne678-p «O06
yTBepkaeHMH KoHIenuuu pa3BUTHS JIONMOJHUTEIbHOrO oOpa3oBanus jereid 1o 2030 roxa»
(manee-Konnenmus pazsutus 1O/ no 2030);

[Tucemo MunucrepctBa mpocBemieauss PO ot 07.04.2021r Ne06-433 «O HampaBiieHUH
METOAMYECKUX peKoMeHJalui» (MeTtoauueckue peKOMEeHJAluu I0 peaau3alid CTpaTeruu
pa3BUTHs BOCIIMTAaHUS Ha ypoBHE cyOobekTa PD 1o 2025 rona);

IToctanoBnenue [naBHOTO TOCYAapCTBEHHOro caHMTapHOro Bpada Poccuiickoit denepanuun
Ne28 ot 28.09.2020r. «OO6 yTtBepxkaenuu canutapHbix npasun CII 2.4.3648-20 «CanurtapHo-
SMHUIEMHOJIOTHYEeCKHe TpeOOoBaHUs K OpraHU3alMsM BOCIUTaHMS M OOydYeHHs, OTAbIXa U
03/I0pOBJICHUS JIeTel U Mosoaexu» (anee-CaHUTapHbIE TPABUIIA);

[Tpuxa3z MunucrepctBa npocseuieHusi Poccuiickoit ®enepanuu ot 03.09.2019 r. Ne 467 «O6
yrBepxkacHUM lLleneBoil MoAenn pa3BUTHUS PETHOHAIBHBIX CHUCTEM  JIOTOJIHUTEIBHOTO
o0Opa3oBaHHUs IeTeil»

[Tpuxa3z MunucrepctBa npocsenienust Poccuiickoit @enepaunu ot 27 utons 2022 r.Ne 629 «O6
yTBepkaeHun [lopska opraHuM3allid W OCYIIECTBIEHUS 00pa3oBaTeNbHOM AEATENbHOCTU 10
JIOTIOJTHUTEIBHBIM 00111e00pa30BaTeIbHBIM IIPOrpaMMam»

[Ipukaz MunucrepcTBa Hayku U Bblcmiero oOpasoBanust Poccuiickoit  ®enepanuun
/MunncrepctBa npocsemieHus Poccuiickoit ®enepaunu ot 05.08.2020 Ne 882/391 «O6
OpraHu3allii M OCYILECTBIECHHUH OOpa30BaTeNbHON JEATENPHOCTH NpU ceTeBod (opme
peanu3ay 00pa3oBaTEIbHBIX MPOTPAMM;

[Tpuxa3 MunuctepcTBa obpa3zoBanus U Hayku Poccuiickoit ®enepanun ot 23.08.2017r Ne816.
«IlopsiIoK MPUMEHEHUS! OPTaHU3ALUSAMH, OCYIIECTBISIIOIIMMHI 00pa30BaTeIbHYIO JIEATEIbHOCTD,
3JIEKTPOHHOTO OO0YYEHHUs, JUCTAHIIMOHHBIX OOpa30BaTENbHBIX TEXHOJOTHH MHpU peanu3aiuu
00pa3zoBaTeNbHBIX MPOTPAMM;



e [lucemo Mwunobpuayku Poccum ot 18.11.2015 Ne 09-3242 «O wHampaBiaeHUU HHPOPMAIIHI
(BMecTe ¢ «MeToIMUYECKUMU PEKOMEHIAIUSIMUA 10 MPOCKTUPOBAHUIO JIOMOJHUTEIBHBIX
o01iepa3BUBAIONINX IPOrpaMM (BKJIIOYAs pa3HOYPOBHEBBIE IPOrPAMMEBI);

e [Ilucemo MunucrepctBa oOpa3oBanus u Hayku P® Ne BK-641/09 or 26.03.2016
«Metoauyeckue peKOMEHJAIMKM 10  pean3aluy  aJanTHPOBAHHBIX  JIOMOJHUTEIbHBIX
o011e00pa3oBaTeIbHBIX porpamm, CIOCOOCTBYIOILIUX COLIMATIBbHO-TICUXOJIOTHYECKON
peabunutanuu, MpoecCHOHATILHOMY  CaMOOIIPENETCHUI0  JeTed ¢  OrpaHUYEeHHBIMU
BO3MOXKHOCTSIMU 3[IOPOBBSI, BKIIIOUas A€TEH-WHBAINIOB, C YYETOM UX 0COOBIX 00pa30BaTEIbHBIX
moTpeOHOCTE».

e JlokanpHbIe aKTHl 00pa30BaTEIHLHON OPTaHU3AIMH M0 pa3padoTKe 00pa30BaTENbHBIX IPOTPAMM B
COOTBETCTBHUH C TpeOOBaHUSIMU (eZepalbHbIX 3aKOHOB U YCTaBa OpraHU3allHH.

BnusiHue COBpEMEHHBIX TEXHOJIOTMH Ha Hally >XU3Hb CTAHOBUTCS BCE 0OO0J€€ OUYEBUIHBIM.
Pa3paboTku, KOTOpbIEe €l COBCEM HENAaBHO CUMTAIUCh (DAHTACTUYECKHMH, Y>K€ CErOJHS IMPOYHO
BOIIIM B HAlly IOBCEAHEBHYIO >KU3Hb. VIMEHHO K TaKMM MHHOBALIMOHHBIM pa3pabOTKaM M OTHOCSITCS
3D-TexHoNOrNM, KOTOPhIE OXBaTHIBAIOT TakKe HampasieHus kak 3D-monenuposanue, 3D-neuats, 3D-
ckanupoBanue, 3D-pucoBanue, 3D-chéMka u apyrue. ITH TEXHOJIOTUHU MO3BOJISIOT 0€3 3HAYUTEIHHOU
TpaTbl CPEACTB U BPEMEHH MONY4YHUTh (u3nueckuid oO0bekT. OOnamaromuil HaBbIKAMU MO 3TUM
HaNpaBJICHUSM MOXKET 0e3 TpyAa pealn30BaTh ce0s B Takux chepax, Kak:

a) apxumexkmypa — JUIS CO3/[aHUA TPEXMEPHBIX MPOEKTOB 3[aHHUI, MAMATHUKOB W MalbIX
APXUTEKTYPHBIX (OPM, TMTOCTPOCHHUS UX MAKETOB, a B OYIyIeM, JaXXe CTPOUTEIBCTBE HACTOSIIINX
3JIaHMI;

0) uHoceHepus — AN OBICTPOTO M3TOTOBJICHUS TPOTOTHIIOB W3/ENUH, 3aMEHBI MOBPEXKIEHHBIX

JeTaneid MeXaHU3MOB «Ha JIETY», TECTUPOBAHUS HOBBIX Y3JI0B MEXaHU3MOB M UX MOJU (UKL,

B) MeouyuHa — CO3JlJaHU€ WHJMBUJYAJbHBIX IPOTE30B KOHEYHOCTEM U Jpyrux dacre

4eJI0BEYECKOI0 TEINA;

T) rosenupHoe Oelo — TPOU3BOJCTBO MacTep-GOopM U Jake TOTOBBIX FOBEJHMPHBIX YKpaIIeHUI

CJIO’KHBIX (OPM, OTpaHUUYEHHBIX TOJBKO (paHTa3ueH 10BEIHNpa;

1) NPOU3B0OCMB0, USPOBAsL UHOYCMPUs, chepa YCaye U MHOTUE APYTHE HAIPaBIICHUS.

[Tporpamma HampaBieHa Ha oOBjJajeHHe HaBbikamMu 3D-monenupoBanus, 3D-mewatn, u 3D-
pHUCOBaHUS y O0yYaIOUIMXCsl U TIOHUMaHue UMH cep HCIOIb30BaHUS TaHHBIX TEXHOJIOTHUH.

Hcnonb3oBaHue CBOOOAHOrO MporpaMMHOro obecmeueHust ais mnpoektuposanus - OpenSCAD,
JIOCTYITHOTO JIJIs TIOJIh30BaTENeH pa3IuvHbIX onepaoHHbX cucteM: WindowsmLinux, Mac. Cucrema
npoektupoBanuss OpenSCAD B ornuuum oT Apyrux cucreM, Takux kak AutoCAD, 3D MAX,
KOMIIAC-3D, nmMeet npocToil U MOHATHBIN rpaduueckuil UHTEpdeiic 1 Habop KOMaH, 4TO AeNaeT eé
Oosiee moaxoAIIeH A1 00yUEeHUsI IPOEKTUPOBAHUIO O0YUAIOIUXCS.

CBs3b ¢ y’Ke CyleCTBYOIIMMHM 110 JAHHOMY HANIPABJICHHUIO POrPaAMMaMM:

3a OCHOBY HpoTrpaMMbl B3ATa THIIOBas JONOJHHUTENbHAas oOpa3oBaTeNbHas Iporpamma,
pexomMeHayemas ajsl JOTONHUTEIbHOro obpazoBanus 3D monenupoBanue, pazpabortana Ilpomak A.
1O., pykoBoauTens kpyxka «3d-monenupoBanue» [ITHTTM «CUHEPI'US PA3BUTUS», yTBepxieHa
28.11.2017 roga MunucrepctBom npocsenienus [IpuanectpoBckoit MonaaBckoii pecmyOauK.

CreneHb aBTOPCTBA - MOAU(DUIIMPOBAHHAS.

YpoBeHb: 6a30BHIil.

HoBu3Ha mnporpaMMmbl COCTOMT B TOM, UYTO BIIEPBBIE OCMBICIEHBI, MPOpPadOTaHbl U
CKOMIIIJIMPOBAHBl METOJbl TEOPETHYECKOro IMpEeroJaBaHUsl MaTepuana M MPaKTUYECKHE 3aHATHS
COBMECTHO C TPEHUPOBKOI1, HE MMPOCTO Il IPUBUTHS HABBIKOB U yMeHUH 3/[-MoaenupoBaHus U paboThI
¢ 3I-puHTEPOM, HO TAKXKE U JJISl IOCTOSTHHOTO YIIy4IlIEHHUS pe3ybTaTa UCIIOIb30BaHUs ATUX HABBIKOB.

AKTYyaJIbHOCTh NporpamMMbl OOYyCIIOBJI€HAa T€M, YTO B HACTOSIIEE BpeMs CYIIECTBYET SIBHAs
HEXBaTKa CIElHaINCTOB, 3aHATHIX B o0sacTu 3D-texHonoruii. meromuecs npodeccrnoHaibl HaKOUIH
CBOM 3HAHHUS CaMOCTOSITENIbHO M HaOmojaercss AedUIUT METOIUK MpenoJlaBaHusl MPEIMETOB IO
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JAHHOMY HampasiieHHto. OcTpasi HeXBaTKa KBaIM(QHUIMPOBAHHBIX KaJpOB B MIKOJAaX JUIsl MOJrOTOBKH
JI€TeH K OBJAJICHUIO HOBBIX TEXHOJOTMH MOJAPa3syMEBAE€T UX OOy4EHHME B LIEHTPAX JIONOJHUTEIHLHOIO
oOpa3oBaHus.

OTtuyuTeNbHbIe OCO0EHHOCTHM  SIBISETCS COBOKYIIHOE H3Y4Y€HME BCeX JAOCTYNHbIX 3D-
TeXHOJIOTHH, Takux Kak 3D-momenupoBanme, 3D-meuarb, 3D-pucoBanuwe, a Takke OOydeHHE
panMoHaTFHOMY HMCIIOIB30BAHUIO U3YUEHHBIX TEXHOJIOTHH Ui JOCTHXKEHHSI HEOOXO0AUMOTO Pe3yJIbTara.
B crpykTypy mnporpammsl BXOIAT 3 00pa3oBaTelbHBIX OJI0OKa: TEOpHUs, MPAKTUKA M IPOEKTHas
JesaTenbHOCTh. Bece oOpasoBaTenbHbIe OJIOKM MPEIyCMaTPUBAIOT HE TOJIBKO YCBOCHHE TEOPETHUECKUX
3HaHUi, HO U (OPMHUPOBAHUE JIEATEILHOCTHO-IIPAKTUYECKOTO OIBITA.

[TpakTHueckue 3aaHusl CIOCOOCTBYIOT Pa3BUTHUIO y JI€TEH TBOPUECKUX CIOCOOHOCTEM, YyMEHUS
c03/1aBaTh COOCTBEHHbIE aBTOPCKUE MOJAEIIH.

ITeqarornyeckas ueaecoo0pasHoOCTh

O¢dexkTuBHOCTE  mporpaMMbl  OOYCIaBIMBAeTCSd  HE3aMEIIMTEIbHBIM  MPAKTHYECKUM
NpPUMEHEHHEM TMOJYy4YeHHbIX 3HaHWH. [IpoiineHHBIi Marepwan MOXKeT OBITh Cpa3y NPUMEHEH B
MMEIOIEMCS IPOrPaMMHOM O0€CIIEYEeHUH Ha UCIOJIb3YyeMOM 000py10BaHUM, TAaKOM Kak 3D-npuHTepsbl.
Taxxe mnIaHUpyeTcsl MPOBEACHUE COPEBHOBATENBHBIX 3aHATUH 1O TIpynmaM, 4YTO IOMOXET
oOyuyaromumcs 6osee 3¢ (HEeKTUBHO UCIIOIB30BATh CBOU 3HAHMSI, 0OOMEHHMBATHCS OIBITOM JPYT C IPYTOM.

Anpecar: obyuaromuecs 7 — 10 ner.

O0BbéM nporpamMmebl:

IIporpamma paccuutana Ha 1 rox oOyuenus 36 4acoB B 1o — | yac B HeJieIIo.

@opMBbI U PeKUM 3aHATHI IPYNNIOBbIE:

- (opma oOyuenus - ounas (3akoH Ne 273-D3, ri.2, ct.17).

- (opma opranuzanum oOpa3zoBaTEIBLHON AEITEIBHOCTH — IPYMIIOBasl.
Hab6op oOyuaromuxcst B rpymnmbsl cBoOoAHbIH. KonnyecTBo ydamuxcst coctaBisieT mo 15 yenoBek B
rpyIIIe.

Pesxkum 3ansTuii:

3anstus npoBoaaTcs 1 pa3 B Henento no 1 yacy — 3aHsTue 45 MUHYT.

eJsp 1 32724 IPOrpaMMbl

Heas - chopmupoBars y oOydaroruxcsi HaBelku 3D-monenupoBanusi, 3D-pucoanust u 3D-
CKaHMPOBAHHUsS, JaTh MpeJICTaBIeHHE O TOM, Kak paboraer 3D-npuntep, 3D-ckaHep, Hay4HTb
3¢ PEeKTUBHO MCIIONH30BATH MOTYUYEHHBIC 3HAHUS.

3amaun:

ObpaszosamenvHhule:

-proOpeTeHre 3HaHU|, yMEHH, HaBBIKOB 110 3D-MoaenpoBanuio;

-IoHUMaHue npoueccoB 3D-nevaru;

-(opMupoBaHNE NPHUKIATHOTO HCIOIb30BaHUS MONYYEHHBIX 3HAHWM, YMEHUH U HaBBIKOB B
pa3IMYHbIX 00JacTSIX HAYKH U IPOU3BOJICTBA;

-pa3BUBaTh YMEHHE MPOECKTUPOBATH.

Pazeusarowue:

-pa3BUTHE TBOPUECTBA;

-pa3BUTHE HHTEPECA K TEXHOJIOTUSIM OBICTPOTO MPOTOTUITUPOBAHHUS;

-pa3BUTHE WHKEHEPHOTO MBIIUICHUS.

Bocnumamenvnuvie:

-(popMupoBaHMe U pa3BUTHE Y YUAILMXCS Pa3HOCTOPOHHUX HHTEPECOB;

-OKa3aHue oMol B 60Jiee 0CO3HaHHOM BbIOOpe Mpodeccuu B Oyayiiem

(mpotheccroHabHas OpUEHTALINSA).



Ilnanupyemblie pe3yabTaThl
K konyy odyuenus yuawguecsa 00axiHcHul:

3Harth:
3uamo:
-uaTepdeiic mporpammel OpenSCAD;
-rpaduyeckre NPUMHUTHBEI;
-cBoiicTBa 00bekTOoB OpenSCAD;
-CIIOCOOBI TOCTPOCHUS CIOKHBIX IPaUIECKUX 0OBEKTOB;
-OCHOBHbIE KOMaH 1bl TpaHC(hopMaluu rpadhudeckux 00bEKTOB;
-T€XHOJIOTHIO nieyaT 3d-TIpuHTEPOB.
Ymemn:
-CTPOUTD CJIOXKHBIE TPEXMEPHBIE MOJEIIN;
-neyaTaTth Mozenu Ha 3D-npuntepe.
-paborath B cucteme npoekrupoanus OpenSCAD;
-CTPOUTD CJIOXKHBIE TEOMETpUUYECKUE QUTYPBHIL.

Conepxxanue nporpamMmbl

YyeOublii mjian

Ne Haszsanue Temsl Bcero Teopus IIpakTuka
1 | Bomnas sekuuss o0 3D-TeXHOJOTHSX.
ITpaBuna 6e30macHOCTH TPya. 1 1
2 | OcHoBbl 3D-monenupoBanus st 3D- 2 1 1
neyaru
3 | O0630p AOCTYIMHOTO TPOTPAMMHOTO 1 1
obecnieuenus A 3D-MoaenupoBaHus
4 | I'padmyeckue NpUMUTUBBI OOBEMHBIX TEJ 4 2 2
5 | Onepauuu Tpanchopmanuu 4 2 2
T€OMETPUUECKUX PUTYD
6 | Jlormueckue orneparyu 8 1 7
7 | Monynu 4 1 3
8 | Cnoxnas TpaHnchopmManus 6 2 4
9 | 3D-MomenupoBaHUE CIOKHBIX OOBEKTOB 4 1 3
10 | Arrecramus 2 2
Hroro 36 12 24

Conep:xanue y4ye0HOro mjiaHa
Teopua. 3naxkomctBO ¢ TexHosorusiMu 3D-neuatn, 3D-monenupoBanusi, 3D-ckanupoBanusi, 3D-
pucoBanus. PaznoobOpasue Texnonoruit 3D-meyaTu: 06 ucTOpur BO3HUKHOBEeHMs 3D-medatu, o BHmax
3D-neuatn — SLA, FDM, nopomkoBoii neyaru, 3D-nieyatu u3 Oymaru, eipl U Apyrux marepuaion. O
MEePCIEKTUBE MCIONIB30BaHus 3D-meuatu B mpou3BOACTBE, chepe yCIyT, THKEIOW MPOMBIILIEHHOCTH,
PAaKETOCTPOCHHH, MAIIMHOCTPOEHUHU, a’pPOKOCMUYECKOM uHxeHepuH. TexHonorusax 3D-ckaHepos:
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JIa3epHBIX, ONITHYECKUX, CCHCOPHBIX. O chepax nmpumenenus 3D-ckaHepoB OT cepsl YCIyT 10 peBepc-
WH)KUHUPUHTA, 00 ycrnemHoM npuMeHeHun 3D-ckaHepoB B cdepe pas3BiedeHUN — (DUIBMBI, UTPBI U
MOJTy4eHUHU PUTYPOK.

1.  Tema. Ocnoswvt 3D-mooenuposanus oaa 3D-neuamu.

Teopus. 3HaKOMCTBO C OCHOBHBIMH MTPUHIIMIIAMU MOJIETIMPOBaHUS AJis ocaeayroueit 3D-nevaru.
Paznunuus mexny 3D-monenupoBanueM AJis BUusyanusauuu u 3D-monenuposanueM i 3D-nieyatu, o
TOMOJIOTUH 00BEKTOB, 00 OCHOBHBIX OIIMOKAaX MPU MOJCIUPOBAHUM 00BEKTa AJIs MOCIEAYIOEeH
NevaTH, O MpexynpexIeHnH MoJ00HbIX omuboK. O hopmarax ¢aiinos as 3D-nevatn, o cnocobax
npoBepku nosrydeHHbIX STL-(haiinos.

Ilpakmuxka. Pabora B HanOoJee MOMYJISPHBIX M JOCTYIMHBIX IporpamMax s 3D-moaenupoBaHus ¢
y4€TOM MOCIEIYIOIIeH neyaTn 00beKTa.

3aHATHE 10 OCHOBaM MojeiaupoBaHus mius 3D-medatu B pa3iavyHBIX peJakTopax —TpaduyeckoMm
unrepdetice mporpammbel OpenSCAD.

2.  Tema. Q630p 00cmynHozo npozpammuozo ovecnevenus ona 3D-mooenuposanus.

Teopusa. O030p u pabora B HauOolee MOMyIAPHBIX M JOCTYNHBIX mporpammax mans 3D-
MOJICJIUPOBAHUA C YUETOM IMOCIEAYIONEeH neyatu oobekta. OCHOBBI MojenupoBanus st 3D-neuatu B
pa3IMyYHbIX penakropax —rpaduueckom uarepdeiice mporpammsl OpenSCAD.

3.  Tema. I'pagpuueckue npumumugol 00EMHBIX MeL.

Teopus. JlanHas Tema paccMaTpUBaeT OCHOBHBIE I€OMETpHYECKHe Tena: KyO, cdepa, HMUIUHID,
KOHYC, HMX OCHOBHBIC XapaKTEPUCTHKH U CHOCOOBI TOCTPOCHHUS. 3HAKOMHUT OOYyYaroIuxcs ¢
rpaduueckuM uHtepdeiicom nporpammbl OpenSCAD u kOMaHIaMu JUIsi TOCTPOCHHUS OCHOBHBIX
reOMETPHUYECKUX Tel: cube, sphere, cylinder.

Ilpakmuka. MonenupoBanue i1 3D-neyatu B pa3uyHbIX peJakTopax — rpaduueckomM nuntepdeiice
nporpamMmbl OpenSCAD.

4.  Tema. Onepauyuu mpauncpopmayuu ceomempuieckux uzyp.

Teopusa. B pasnene paccMaTpuBalOTCsS TPU OCHOBHBIE KOMAaH[bI TPAaHC(POPMAIIUU T€OMETPUIECKUX
TeJ: epeMelleHue, BpallleHue U MaclITaOMpOBaHUE, a TAKXKe CIIOCOOBI UCIOIb30BAHUS UX B COUYETAHUU
apyr c¢ gpyroM. Ilocne ocBoeHus oOydaroIIMMHUCS BTOPOrO pasjena IMPOU3BOAUTCSA pacredarka
MOJTyYeHHBIX MoJieneil Ha 3d-npuHTepe.

Ilpakmuxka. MonenvupoBanue juisi 3D-niedatu B pa3IMvHbIX pelakTopax — rpaduueckom uHTEpdeEiice
nporpammbl OpenSCAD.

S. Tema. Jlocuueckue onepayuu.

Teopua. B naHHOM pasliene paccMaTpUBAETCsl MOJYYEHHE CIOXKHBIX T€OMETPUYECKHX (Uryp c
UCIOJIb30BAaHUEM ONepaluii KOHCTPYKTHBHOW OJIOYHOW TreoMeTpuu: OOBEAMHEHHE, IepeceueHue,
BbIpe3aHue. [lo OKOH4YaHMM U3ydeHHUs pasliena MPEANoJaracTcs BBIIOJIHEHUE HWHIANBHUIYAIbHBIX
IIPOEKTOB C UCIOJIb30BAaHUEM U3YUEHHBIX KOMAH]I M UX pacliedaTrka Ha 3d-npuHTepe.

Ilpakmuka. MopaenupoBanue a5 3D-nedaT B pa3IMuHBIX peIaKTOpax — rpaduyeckoM HHTepdeiice
nporpamMmbl OpenSCAD.

6. Tema. Mooynu.

Teopua. Vcnonp3oBaHue MOZYJEH TMO3BONSET OOJErYyuTh CO3JaHUE OOJBIIOrO KOJIMYECTBA
OJIHOTHITHBIX 3JIEMEHTOB. MOysIu MO3BOJISIOT COKPATUTh TEKCT MPOTrpaMMBbl, OIMCHIBAIOLIEN CIIOKHBIN
reoMeTpuyecKuil 00BEKT U YIIPOCTUTH €€ BOCHIPUSITHE.

Ilpakmuka. MopaenupoBanue s 3D-nedaT B pa3auuHBIX pedakTopax — rpaduyeckoM HHTepdeiice
nporpammel OpenSCAD.

7. Tema. Cnoxcnan mpancghopmauus.

Teopua. B nanHOM pasnene paccMaTpUBAIOTCS (DYHKIMH, TO3BOJISIOUINE BBIIOIHUTH CIOXKHYIO
TpaHCc(hOpMAIMIO TEOMETPUUYECKMX OOBEKTOB: cymMMa MMHKOBCKOro, ¢ynkuus hull, nunelinas
SKCTPY3HsI U SKCTPY3HUsS BpalleHHeM. Tak e paccMaTpUBAIOTCS KOMAaH[bl CO3/aHUS TUIOCKUX (Uryp:
OKpPY>KHOCTb, KBaJIpaT, MHOTOTPaHHUK U Haanuceil. [Io okoHuaHUM n3ydeHUsl pas3ziena MpeanoiaracTes
BBITNIOJTHEHNE WHIUBUAYATbHBIX MPOEKTOB C MCIOIb30BAaHUEM HM3YUYEHHBIX KOMAHJl M MX pacredarka Ha
3d-ipunHTepe.



Ilpakmuka. OCcHOBBI MonenupoBaHus sl 3D-meyaT B pas3audHBIX pefakTopax — rpadudeckom

unTepodeiice nporpammel OpenSCAD.
8. Tema. 3D-monenupoBaHue CJI0KHBIX 00bEKTOB.

Teopus. 3HAKOMCTBO C JIOTHUYECKMMH OIEpanusMu B penaktopax 3D-rpaduku, moctpoeHue
CJIOKHBIX 0OBEKTOB, C YYETOM HX MOCIEAYIOLIEH MeyaTH.

Ilpakmuxka. IlpakTHuueckoe 3aHITHE MO IMOCTPOEHUIO Ba3bl METOAOM BpAlllCHUS CIUIAKHOB,
MIOCTPOCHUIO PEe3bObl C MOMOIIBI0 HHCTPYMEHTOB BEICHHS, a TaKKe 3JIEMEHTOB, IOJYYEHHBIX C
MOMOIIBIO OYJIEBBIX ONEpaLnii.

Paznen Ne 2. « Komiuieke OpraHu3aliMOHHO-TIEIarOri4eCKUX yCJA0BHI.

q)OprI arrecranmumu

®opMBbI M BH/IbI KOHTPOJIA

[Ipu oneHKe yCBOEHHS MPOrpamMMbl IPUMEHSIOTCS CIEAYIOLINE BUJIbI KOHTPOJIS: coOece10BaHue,
BBICTABKa.

JUist OLIEHKH Pe3yIbTaTUBHOCTH yUEOHBIX 3aHITUH MPUMEHSIOTCS Cileayronme GopMbl KOHTPOJIS:
KOHTPOJIb IIPOBOAUTCS HAa KaXIOM 3aHATUU U OCYIIECTBIIAETCS METOJIOM HAOJIOACHHUS.

[lonBeneHue UTOroB MPOMEKYTOUHOM aTTECTAllUU OCYILECTBIISIETCS B IEPBOM I1OTYTOJUH.

HToroBoii arTecranyy B KOHIIE y4eOHOr0 roja.

OueHouyHbIe MAaTEPHAJIBI

KputepusiMmu B olieHKe pe3yJibTATOB ABJISIOTCS:

B npomexyTouHOM M WTOrOBOM aTTeCTallUM MCIONb3yeTcs, 3-X OanbHass CUCTEMa OLIEHKHU
PE3YNIBTATOB KAXI0T0 00yYaroerocs:

3 Gasa — BBICOKHMM YPOBEHB;

2 Ganna — cpelHul ypOBEHb;

1 Gany — HU3KUI ypOBEHb.

Buicokuii yposens monaydaeT BOCIUTAHHHMK, KOTOPBIM ycremHo ocBous Oonee 70% conepxanus
o0pa3oBaTeNbHON TPOTpaMMBbl, TOJJICKAIIECH aTTeCTaluu; cpedHull yposewv - oT 50% mo 70%
cojiepkaHusi 00pa30BaTEeNIbHOM MPOrpaMMBbl, MOAJEXKAIIEH aTTeCTAllM; HU3KULL YPOGeHb — HE MEHee
20% conepkanusi 00pa3oBaTeIbLHON IPOrPAMMBI, TIOJICIKAIIEH aTTeCTaIiH.

Kpumepuu oyenxu ypoeus meopemuueckoii no020mogKu. COOTBETCTBUE YPOBHS TEOPETHUECKUX
3HaHUU MPOrPaMMHBIM TPeOOBaHUSAM; HIMPOTA KPYyro30pa, OCMBICIEHHOCTh U CBOOOJa MCIIOIb30BaHUS
CIeLUAIbHON TEPMUHOJIOTHH.

Kpumepuu oyenxu ypoenss npaxmuyeckoui no020moexku: COOTBETCTBUE YPOBHS pa3BUTUA
MPAKTUYECKUX YMEHHMH W HaBBIKOB MPOTPaMMHBIM TpeOOBaHMSM: CBOOO/A BIAJCHUS CHELHATbHBIMU
WHCTPYMEHTAMH M MaTepUalaMH; KaueCTBO BBIMOJHEHHUS MPAKTUYECKOTO 3a/aHUs; TEXHOJIOTUYHOCTH
MIPAKTHYECKOU IEATEIbHOCTH.

Kpumepuu ypoeua paseumus u eocnumaHHocmu. KyJIbTypa OpPraHU3allUd TPAKTUYECKOU
JESTeTbHOCTH, KyJIbTYpa MOBEICHHS;, aKKYyPaTHOCTh, TUCIMITIAHUPOBAHHOCTh U OTBETCTBEHHOCTb.

YcioBus peaju3any NporpaMmmel
(MaTepHaIbHO-TEXHUYECKOE, KAJIPOBOEe, MH(POPMALIMOHHOE 00ecliedeHue)

MaTepHajabHO-TEXHHYECKOE 00ecrieyeHne
1.KnaccHoe nmomernieHue (IpoCcTOPHOE, XOPOILIO OTAINIMBAEMOE U OCBELIEHHOE).
2.Harnsinaple mocoOusi: KypHaJlbl, KHHMIH, OOpa3lbl TOTOBBIX W3JAEIHI, MpaBUiIa TEXHUKH
0€30MMacHOCTH.
3.Pa3pabotku urp, 6ecer, KOHKYPCOB.
Kanposoe o6ecnieuenue



Peanuzaruio mporpaMMbl 0oOecTieurBaET MEAAror AOMOJHUTEIBHOTO o0pa3oBaHus, 00Iagaronui
HE TOJBKO TPO(ECCHOHATBHBIMH 3HAHUSMH, HO M KOMICTCHIMSMH B OpraHU3allUd W BEICHUU
00pa30BaTeNbHON JNEATEIBHOCTH TBOPUECKOTO OOBEIMHEHUS! XYA0KECTBEHHON HampaBieHHOCTH. [l
YCIEITHOW peajv3alid MpOoTrpaMMbl  HEOOXOAMMO COTPYAHHMYECTBO CO IIKOJbHBIMU YUYUTEISIMU-
MpeIMETHUKAMU MO0 TEXHOJIOTHH.
PaGorate ¢ wuHTepHeT-pecypcaMu W 0a3aMu JaHHBIX, HAXOJUTh HYXHYK HHPOPMAIIHIO,
aHaAJIM3UPOBAThH €e.
Nudopmanuonnoe odecnevyeHue
s oGecrniedenusi mpoiecca oOydeHHUsl MO MPOrpaMMe HCIOJIb3YIOTCS ayAuo-, BUIEO-, (oTo-,
WHTEPHET-UCTOUYHUKH. [Ipe3eHTaiuu, noAroTOBIEHHBIC K 3aHITHSIM.
JAunpakTudeckue (MeToANYeCKUE) MATEPUAJIbI
1.ITpaBuna TeXxHUKH O6€30MaCHOCTH (MHCTPYKITHUS).
2.Ilporpamma.
3.KanenmapHo — TeMaTu4eCcKoe MJIaHuPOBaHUE.
4. Meronuueckue pa3padOTKH y4eOHbIX 3aHATHH.
5.®@otorpadun pazTuIHBIX U3IETUI U BHICTABOK.
6.00pa3ipl TOTOBBIX U3CIIHM.
7.CnenpanpHasi JUTEpaTypa
Metoabl 00yueHusi, IpUMeHsieMble IPU OPraHU3alUuM 3aHATHIA:
- UndopmanmoHHO-pa3BUBAIOLINE;
- Pemienune npuknaaHeIx 3a1ady;
- UccnenoBaTensckue;
- MoaenupoBaHue 1 KOHCTPYHUPOBAHHUE;
- MeTroa npoeKToB;
- [Tpumenenune UKT;
- [Ipo0GeMHO-TIOUCKOBEIE;
- TBopUecKu-penpoyKTUBHBIE;
- TpaguuuonHsle.
®opMbI OPpraHu3annu y4eOHOro 3aHATHS
- ['pynmossle;
- nauBuyanbHO-TPYNIIOBBIE;
- UnpuBuayanbHbIe;
- [IpakTuKyMBI;
- [IpoexTHbIE pabOTHI.
Ilexarornyeckmne TeXHOJIOTHH
- Texnosorust TpynmoBOro 00y4eHus;
- Texnomnorus nuddepeHunpoBaHHOTO 00yUEHHUS
dopma padoThI C POAUTEISAMH
1. UndopmaninoHHbIe CTEH/IBI 1S POAUTENCH, BRICTABKU AETCKUX PaloT.
2. AHKeTHpOBaHHE POJIUTEIICH, Oece bl
3. [IpoBeneHre COBMECTHBIX MEPOIIPUATHI (BHICTABKU, KOHKYPCHI).



Pabouue nporpaMmmbl y4eOHBIX MIPEAMETOB, KYPCOB, TUCUMUILIMH (MO1YJIei)
PaGouasi nporpaMMa BOCIIUTAHUSA
Ceituac mepen o0pa3oBaTelIbHBIMH OpPraHU3AIUSAMH TOCTaBJIE€HA 3ajadya (OPMHUPOBAHUS W
pa3BUTHS aKTUBHOM, TBOPYECKOW JIMYHOCTH HA4YMHAs C HayalbHOM Iukoisl. B  ®dexepanbHOM
rOCYJapCTBEHHOM 00pPa30BaTeIbHOM CTaHAApTE HA4aJbHOro oOmIero oOpa3oBaHUs paccCMaTpUBACTCA
obecnieueHre GopMupoBaHus oOIeH KyIbTYpbl, TyXOBHO-HPABCTBEHHOT'0, COLIMATIBLHOTO, TMYHOCTHOTO
Y MHTEJUICKTYaJIbHOTO Pa3BUTHSI 00YYAOLINXCS, CO3aHUE OCHOBBI

JUISL CaMOCTOSITENIBHOM peain3aluu y4eOHOM JesTeTbHOCTH, OO0ECIeYUBAIOUICH COLMATBHYIO

YCHEIIHOCTb, Pa3BUTHE TBOPUYECKUX CIIOCOOHOCTEH JIMYHOCTH IIKOJbHUKA.

Oc00eHHOCTH OPraHu3yeMoro BOCIUTATEILHOI0 MpoLecca.

HestensHocTh 00bequHeHMS «3D - MomenpoBaHUs UMEET TEXHUYECKYIO HAITPABICHHOCTD.

OO6yuaromuecss IMEIOT BO3PACTHYIO KaTeropuio ot 8 10 17 mer.

®opmbl paboTHI - TPYIIIOBEIE.

Heasb, 321244 ¥ pe3yJIbTAT BOCIMTATEIbHOH PadoThI

Leas BocnUTAHUS — BBIABICHHE W PACKPHITHE COLUAIBHO-0J00pSEMBIX MHTEPECOB NETeH W
MOJPOCTKOB,  MaKCHMallbHO€  CIOCOOCTBOBAaHME WX  peaju3allid B pasIu4HbIX  cdepax
KHU3HEEATSNPHOCTH; HMX MPO(ecCHOHAIbHAS OPHUEHTAIHMs C YYETOM CKJIOHHOCTEH, crmocoOHOCTEH,
MOTPEeOHOCTEN, NHTEPECOB; MOBBIIICHUS YPOBHS KYJIbTYpPHOTO, HHTEIJICKTYallbHOTO U HPAaBCTBEHHOTO
PasBUTHA II@TGP'I " TOAPOCTKOB

OcHOBHBIE 32/1a494 BOCIIUTATEJILHOM PadoOThHI:

—(dopMupoOBaHHE MUPOBO33PEHUS 1 CUCTEMBI 0a30BBIX [IEHHOCTEH JINYHOCTH;

—OpTraHU3alMOHHO-TIPABOBBIE MEPHI 110 PA3BUTHIO BOCIIUTAHUS 00yYaIOIIUXCS;

—npuodIeHre 00yJarommxcsi K 00IIeueI0BeYeCKUM HOpMaM MOpalid, HAIlHOHATIbHBIM YCTOSIM H
TpaguLUsIM;

—obecrieueHue  Pa3BUTHUA JIMYHOCTH H €€  COIMAJIbHO-TICUXOJOTHYECKOW  TOIJIEPIKKH,
q)OpMI/IpOBaHI/IC JIMYHOCTHBIX KaU€CTB, HGO6XOI[I/IMI)IX JUIA XKU3HU,

—BOCIIUTAaHUE BHYTPEHHEH MOTPEOHOCTH JMYHOCTU B 3J0POBOM 00pa3e KM3HH, OTBETCTBEHHOTO
OTHOILIEHMS K IPUPOJHON U COLIMOKYIIBTYPHOM cpelie 0OUTaHus;

—CIOCOOCTBOBaTh YMEHHMIO CAaMOCTOSITENIbHO OIIGHMBAaTh MPOMCXOJMINEe U  HCIOJIb30BaTh
HAKaIUIMBaeMBI OMNBIT B LENAX CAMOCOBEPIICHCTBOBAHHMS M CaMOpealu3alii B  IpoIecce
KHU3HENIEeATEIbHOCTH;

—TOJIePKKA COLUATHHBIX MHULIUATUB U TOCTHXKEHUHN 00yUYaronInxcs.

Padora ¢ K0/JIEKTUBOM 00y4YAIOIINXCSH:

-popMUpOBaHHE TAaKUX YEpPT XapakTepa, Kak IEeNeyCTPEMICHHOCTh, TUCIUIUIMHUPOBAHHOCTD,
OTBE€TCTBEHHOCTD, TPYI[OJ'IIO6I/IG, MPAKTUICCKUX YMGHI/If/'I 0 OopraHu3al OpPraHOB CaMOYIIPABJICHUA
3THKE U TICUXOJIOTMH OOIIEHUS, TEXHOJIOTUH COIIMATIBHOIO U TBOPUYECKOTO MPOESKTUPOBAHUS;

-npoheccroHabHAS OPHEHTAIHS U CAMOOTIPEIEIIEHUE 00yJatOIIXCS;

-o0yueHHe YMEHUSM ¢ HaBbIKAM OPTraHU3aTOPCKOW JIEATENbHOCTH, CaMOOpTaHHU3aIUH,
(hOpMHUPOBAHHIO OTBETCTBEHHOCTH 3a CE0s U IPYTHX;

-pa3BUTHE TBOPYECKOTO KYyJIbTYpPHOTO, KOMMYHHKAaTHBHOTO TMOTEHI[HAlla OOydYaloluXxcs B
IpoIiecce y4acTusi B COBMECTHOM OOIIECTBEHHO — MTOJIE3HOM JeSITeTbHOCTH;

-cozeiicTBre (HOPMHUPOBAHUIO AKTUBHOM IPasKJaHCKOU MO3UIINH;

-BOCIIMTaHUE CO3HATEILHOTO OTHOIICHUS K TPYy, K IPUPOE, K CBOEMY TOPOY.

Pabora ¢ poautensasmu

-COJICHCTBHE CIUIOYCHHUIO POJIUTEIHCKOTO KOJUIEKTHBA W BOBJICYCHHE B JKU3HEACSATEIHHOCTH
KpPY’KKOBOTO O0ObeIMHEHUS (OpraHu3aIisl U MPOBEICHNE OTKPBITHIX 3aHATHH Ui POAUTENEH B TeUeHUE
rona);

-obopmieHne HMHMOPMALMOHHBIX YTOJKOB JJIsi POAMTENCH TO BOMPOCAM BOCIHTAHUS
oOydJaronuxcs.



KanengapHbiii IJ1aH BOCIIUTATEILHON PadoThI

Ne i/ Meponpusitue Cpoku nposejieHus
KoHkypc TexHu4YecKHX paboT, MOCBSIIECHHBIX TaMITHBIM
1 MIOCTOSIHHO
JaTam
2 Bupryanphsiii 3D Typ OJIMH pa3 B KBapTaJl
3 [Tocemenue TexHonapka «Kpanropuym» OpnuH pa3 B roa




Cnucok jurepaTypbl

IJIA mmeaarora:

1. www.sketchup.ru/

2. www.sketchup.com/

3. www.ru.wikipedia.org/wiki/SketchUp

4. www.vk.com/sketchup

5. www.monographies.ru/67

6. www.openedu.ru/course/urfu/GEOM/

7. www.render.ru/books/show_book.php?book_id=808

AJIs1 00y4aIOIMXCH U POAUTEIeH:

. www.ultimaker.com/en/products/cura-software

. Www.geektimes.ru/post/246220/

. www.3dtoday.ru/category/3d-modelirovanie/

. www.ru.wikipedia.org/wiki/Tpéxmepnas_rpacduka
. www.can-touch.ru/3d-tutorials/

. www.make-3d.ru/articles/chto-takoe-3d-ruchka/

. www.3d-daily.ru/other-news/what-is-3d-scan.htmi
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http://www.3d-daily.ru/other-news/what-is-3d-scan.html

«YTBEPXJIAIO»:
Hupextop MBOY «OI] Ne 2
MaitkoncKkoro paioHa

N.1O. Boponnosa

« _» 20 L.
[Tpukaz Ne OT «___ » 20 r
KanenxapHo-remMarn4ieckoe IJIaHUPOBAHHUE K JTOMOJTHUTEIHLHOM
001reo0pa3oBare/ibHOM 001IEepa3BUBAKOLIEll MPOrpamMMme
«3d -MoaeIMpoBaHu e
Ne HaumeHoBaHue pasjaeJa, Bcero Teopus | IlpakTn JlaTa mo JlaTa
TeMbI Ka IJIAHY dakTHyeckas
1 BBoauas nexuug o 3D- 1 1
TexHoJorusx. [Ipasuna
0€30MacHOCTH Tpya.
Hroro: 1 1
2 | OcHoBbl 3D-MonenMpoBaHus 2 1 1
g 3D-niedyatu
HTroro: 2 1 1
3 | O630p AOCTYMHOTO 1 1
MPOrPaMMHOTO 00eCTIeUeHUS
st 3D-MoaenupoBaHus
Hroro: 1 1
4 | I'padmyeckue NpUMUTHUBBI 4 2 2
00BEMHBIX TEN
Hroro: 4 2 2
5
Oneparuu TpaHchopManuu 4 )
TeOMETPHUECKUX QUTYD
2
Hroro: 4 2 2
6 Jlornueckue onepanuu 8 1 7
Hroro: 8 1 7
7 ‘ Mopynu 4 1 3
Htoro: 4 1 3
8 ‘ CrnoxHas Tpanchopmanus 6 2 4
Hroro:
9 | 3D-MonenupoBaHUE CIOKHBIX 4 1 3
00BEKTOB




Hroro: 4 1 3

10 | Arrecramus 2 0 2
Hroro 2 0 2
Utoro 36 12 24




