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1.ITosicHUTEILHAA 3ANTHCKA

Hanpasiennocrs mnporpammbi. [Iporpamma «KoncrpyupoBanue ¢ snementamu  3d-
MOZIETHPOBAHU» OTHOCHTCS KOOIEepa3BHBAKOLINM MPOrPaMMaM TEXHONOTHYECKOH HampaBIeHHOCTH.

AKTYAIbHOCTb IPOrPaMMBbl.

B cospemeHHOM Mupe nomysspHocTb 3D-Monenuposanust HaOupaer oOOpoThl. 3aHATHS 110
IaHHOII MporpaMMe CIOCOOCTBYIOT PACKPBITHIO TBOPUECKOIO MOTEHLHaNa AeTel M MX COLHAaIH3allHu.
CucremaruzupoBaHHbIil moaxon B o0y4denun gereii 3D-MOnenHMPOBAHUIO MOMKET MOMOYL PeOEHKY B
BbiOOpe Oyayuweit npodeccun. 3D-monenupoBaHue — TMPOrPECCHMBHAS OTPAC/ib MyJIBTHMEIHA,
MO3BOJNIAIOIINAST OCYLIECTBISTh MPOLECC CO3MaHMSA TpPeXMepPHOH Mozend OoObeKTa MpH MOMOIIH
CrelMaIbHbIX KOMIBIOTEPHBIX MPOTrpaMM H CrielHanbHOro obopynoBaHus. Moaenupyemeie 0OBbEKTHI
BBICTPAMBAIOTCSI HA OCHOBE YEpPTEXKeH, PHUCYHKOB, MOAPOOHBIX OMHCAHWH M Jpyroil uHbOpMAaLHu.
JlaHHasi mporpamMMa HamnpaB/ieHa Ha TIOJyYeHHEe YYAIlUMHCS 3HAaHMH B O0ONacTH KOHCTPYHPOBAHHSA H
MHHOBALIMOHHBIX TE€XHOJOIMH M HaLEJHBAaeT JeTel Ha OCO3HAaHHBbIH BbIOOp npodeccuu, CBA3aHHOW C
TEXHUKOH, M300pa3suTeIbHBIM MCKYCCTBOM, AM3aHOM (MHIKEHEP-KOHCTPYKTOP, WHIKEHEP-TEXHOJIOT,
MPOEKTUPOBLIUK, XYIOKHUK, TU3aHHep U T.1.).

Apapecat mnporpammsl. [lporpamma paccuuraHa Ha LIMPOKUIT BO3PacTHOH aHManasoH

obyuarommuxes: 11-16 ner.

OTnaununuTenbHBIE 0CO0EHHOCTH.

IIporpaMma TMYHOCTHO-OPHEHTHPOBAHA M COCTAaBJIEHA TaK, YTOOBI KakKablll peOEHOK HMen
BO3MOKHOCTb CAMOCTOATENBHO BHIOpaTh HanOOIee MHTEPECHBII 00BEKT paboThl, MPHEMIIEMBIH AJIA
HEro.

Ocobennocmu oopazoeamebHoO20 Hpoyeced ¢ uchoib306antem 3D-ymooeauposanis.

IMenarornyeckas 1enecooOPa3HOCTE 3aKIIOYAETCS B TOM, YTO JAaHHAs MPOrpaMMa MO3BOJHT
BBISIBUTb 3aMHTEPECOBAHHBIX OOYHAIOLIMXCS, MPOSBUBIIMX MHTEPEC K 3HAHUAM, OKa3aTb MM
MoMoIIb B (hopMUpPOBaHIH YCTOHYMBOIO HHTEpPECa K MOCTPOeHHI0 Moeneii. B mpouecce cozmanus
Mozenei, oOydarommecs: HaydaTcss OOBEMMHSTH pealbHBbIi MHP C BHPTYalbHBIM, 3TO TOBBICHT
ypPOBEHb IMPOCTPAHCTBEHHOIO MBILIIEHHS, BOOOpasKeHHS.

Opranmzauus 3aHATHH B OObeAMHEHUH W BLIOOP METONOB ONUPAETCS HAa COBPEMEHHbBIE
MICUXOJIOTO-TIEATOTHYeCKHe PEKOMEeHJauMl M HoBelume Metoauku. I[Iporpammy orianuaer



NpaKTHYeCKas HAlPaBJICHHOCTH MpenoaBaHisl B COUETAHHH C TEOPETHYECKOH, TBOPUECKH NOUCK,
Hay4YHBII M COBpPEMEHHBIH TOAXOA, BHEIPEHHE HOBBIX OpPUTMHAJNBHBIX METOAOB M IPHEMOB
o0yuenust B coueraHuu ¢ auddepeHUUPOBAHHBIM MOAX0A0M 0OyueHusi. [JlaBHBIM yCIOBHUEM
KaxXao0ro 3aHsATHA SABISACTCA SMOL[HOHaJ'[belI‘;l HaCTpOFI, paCﬂOﬂO}KeHHOCTb K paSMbILUHeHHHM H
kenaHue TBOPUThL. Kaxnas BCTpeua — 3TO  CBOeOOpa3HOE HACTPOEHHE, TBOPYECKHI MMr
AEATENBHOCTH M TOJIET (paHTA3HH.

B nannoii nporpaMme MOKHO BBISIBUTH CBS3H CO CIEIYFOIIMMH HIKOJbHBIMH AUCIIUTLTHHAMH:

-TEXHOJIOTHA — 3aKperieHHe MeTomoB paboTbl mpu co3manuu 2D u 3D-monmeneii u3
OyMmaru, IepeBsiHHbIX 3aroTOBOK HMHCIOJIb30BaHHE HHCTPYMEHTOB Pa3IMYHbIX BEPCTAKOB.

-1300pa3uTeNIbHOe HCKYCCTBO — HABLIKH PACcKpalluBaHUs Pa3BepTOK Mojesel, U rorosbix 3D-

MOjIienei,

Iporpamma paz0ura Ha pasnesnsl:

1. Beoonoe 3ausmue:

- TexHuka Oe30macHOCTH,

- UcTopus pa3BuTHA TEXHOJOTHI MEYATH;

- @opmupoBaHusa 00BEMHBIX MOAETIEIH.

- [Iporpammusie cpeacraa anst padboTel ¢ 3D-mMopensimu.

2. Texnonoaus 2D-modenuposanite:

- O630p 2D-rpaduku, nporpaMmm

- 3HAaKOMCTBO C MpOrpaMMaMH 1O BEKTOPHOH rpadyke  KOHBEPTHpOBaHHEM (POPMATOB,

3. Texnonozus 3D-modenuposanus:

- O630p 3D-rpaduxu

- 3nakomcTBO ¢ nporpammamu «Tinkercad», « CURA», «k KOMITAC-3D LT», «Sketchup»,
cerka u TBeproe Teso, popmaramu STL, OBJ, gcode, nmpakruyeckoe 3aHATHE, CAMOCTOSATEIbHAS
padoTa, MPOeKT.

4. Cozoanue asmopckix Modenetl u ux neyanms:

- CamocrosiTensHas paboTa Hajl CO3JaHUEM aBTOPCKUX MOZIETEH.

5. Hmoeosoe sanamue:

IlonBeneHue UTOrOB, MPOBEAEHUE BLICTABKH CO3/ITaHHBIX MOJIETE.

ConeprkaHne NaHHOH MpOrpaMMbl MpenycMaTpuBaeT 0030pHOE 3HAKOMCTBO C CHCTEMOW
TPEXMEPHOr0 MOIETHUPOBAHHS, METOAOB U TpaBWi BbIMONHEeHHs 3D-00bekToB, H3yUeHHe
nporpammel «CURA», koTopasi mo3BoJisieT mpeoOpa3oBbIBaTh TPEXMEPHYIO Mozaeb B G-KOx.

O0bem nporpammet. [Iporpamma paccunrana va 1rox o0yqenus, 105 yaca B roa.

Pexum opranm3aumu 3aHsiTHiL. 3aHATHs npoBoasTes | pa3 B HeeR0 NO 3 aKaaeMUYECKUX
yaca. Coctas rpymnnsi - 10 yenoBek.

®opmbl 00yueHHs1 H BHABI 3aHATHIL. O0yueHue mpoBoauTcs B 04HOii Gopme. [Tpu pabote
MO JAaHHOW TpOrpaMMe HCHONB3YIOTCS CaMble pasHble (OpPMBI  OpraHU3AIMM  3aHATHIA:
TeopeTHueckre (0OBICHEHHE, CAMOCTOSITEIbHOE U3yUeHHe JIATEPATYPhl), PAKTHUECKHE (CO3/IaHue
moaeneii). TeopeTnuyeckue 3aHATHS TMPOBOAATCS, B OCHOBHOM, B BHIE 3BPHCTHUECKHX Oecern,
MPaKTHYECKHE — B BHJAE JIAOOPAaTOPHBIX padoOT, AENOBBIX WIP, 3aLIUThI MPOEKTOB M Ap. Takum
o0pasoM, criektp $hOopM 3aHATHI IIHPOK: OT NPOOJIEMHOr0 yPOKa 40 UIPHI - MyTELIeCTBUs; OObIYHO
- KOMOMHUpOBaHHble 3aHATHS, CcoOYeTalolIMe WrpoBble M (aHTa3uiiHble CUTyaLH C
MH(POPMALIMOHHO-TIPOOJIEMHBIMH aCTIEKTaMH M MPAKTHYECKOI paboToii.

2. lleab U 3a7a4H MPOrpaMmbl

leap nmporpammbl — (HOPMHPOBAHHE U PA3BUTHE Y OOYHAKOLIMXCH HHTEJUIEKTYAJIbHBIX H

MPAaKTHYECKHX KOMIETEHIUI B 001acTH CO3MaHUA MPOCTPAHCTBEHHBIX MOJENEH, OCBOEHHE HJIEMEHTOB
OCHOBHBIX IpeanpodeccHOHaIbHBIX HABBIKOB CIIELUAINCTA [0 TPEXMEPHOMY MOJIEIHPOBAHUIO.

H3zyuenue ocHos u npuHuunos 2D u 3D-monenuposanus. Pa3ssurue npocTpaHCTBEHHOIO
MBILIJIEHUS] C IPUMEHEHHEM KOMITbIOTEPHBIX MPOrpamMM JJIsi TPEXMEPHOTO MOAEIHPOBAHHUS.

dopMHUpOBaHHE NPOEKTHBIX HABBIKOB B 00s1acTi 3D-MoaenupoBanus © KOHCTPY UPOBAHHS,

3apaum nporpamMmusli:



1. O6pazosarennhsle:
- 3HaKOMCTBO co  crneuudukoii paboThl HaJ  PasiUYHBIMH BUAAMH
Mozesiei Ha MPOCTBIX npuMepax oOydyeHHe IpHeMaM I103TalHOro
CO3/1aHUsl TPEXMEPHBIX MOjeNel W3 Oymaru, nepesa, IUIACTHKA W JPYIHX MATEPHAJIOB,
- obyueHHe pa3NUYHBIM TEXHONOTHSIM KOHCTPYMPOBaHMs, COOpKM U [u3aiiHa
CO3/1aBAEMBIX MOZIENE.
- OOCTHXKEHHE BLICOKOTO ~ Ka4ecTBa  HM3TOTOBJIEHHBIX Mozerneit
(3prOHOMHYHOCTE, TOOPOTHOCTD, HAZIEKHOCT, IPUBIIEKATENBHOCTD),
- (opMHpOBaHHE y yYAILIMUXCSI CHCTEMBI TIOHATHII, CBA3aHHBIX C CO3JaHHEM TPEXMEPHBIX U
IJIOCKOCTHBIX MOJeNeH00beKTOB,
- TOKa3 OCHOBHBIX NPHEMOB 3¢ PeKTHBHOIO UCTIONB30BAHHUS CHCTEM aBTOMATH3HPOBAHHOTO
IPOEKTHPOBAHHS,
- aHaMM3 M TIPOEKTHPOBaHHE (OPMBI M KOHCTPYKIMH TIPEAMETOB, M WX rpaduueckue
1300paskeHys, a TAK)Ke MOHMMAHHEYCIOBHOCTH YepTerxka.
2. BocnuraTtesbHbIe:
- BOCTIUTATh BBICOKYIO KyJIBTYPY TPyAa 0OyHaroImxcs,
- chopMHpOBATE KaueCcTBa TBOPYECKOI TMUHOCTH C AKTHBHOM JKM3HEHHOI MO3MLHEI],
- copMHpOBATH HABBIKH COBPEMEHHOIO OpPraHM3aLMOHHO-DKOHOMHYECKOTO MBILIIEHHS,
obecrneunBaroLIe COLMAIbHYOAAANTALUIO B YCIOBHSX PhIHOYHbBIX OTHOLIEHHIT.
3. PazsuBaromue:
- pa3BHThH y JeTedl BIEeMEHTHhl M300peTaTeNbHOCTH, TEXHMYECKOTO MBIIIIEHHA |
TBOPUECKOH MHHULIMATHUBBIL,
- Pa3BHTb IT1a30Mep, TBOPUYECKYIO CMEKANIKY, OBICTPOTY peaKLuH,
- OpPHMEHTHPOBATb Y4YAIMXCA HA HCHOJb30OBAHME HOBEHIINX TEXHOJNOIHW M METOIOB
OpraHU3aLNH MPAKTHYECKOH AeATebHOCTH BC(epe MonennpoBaHms.
Ouenounbie MaTepHaIbI

Hassanue Tembl ®opma OLIEHOYHOI'0 MaTepHana
Benenue npoekTHOI 1eATeNbHOCTH (perynaTHBHbIE JIuct HaOmonenus |
YY)
Hagbiku paborel B komanae (kommyHukatuabie YY) | Juer nabmogenus 2
OcHoBbl 3D-MoaenUpoOBaHUs. Jluct Habmonenus 3
OcHOBHBIE MOHATHA  KOMIIBIOTEPHOMH rpaduku. | Jluct Ha6mo£[emm 4
IIporpammsl nist 3D-mopenuposanust.
Pesynbratel NpOEKTHON A€ATENBHOCTH ITpOTOKON MTOrOBO# 3aIUTBI MPOEKTA

«PoboTusnpoBaHHasIpy Kay




OLEHOYHBIE MATEPHAJIbBI

Juer vadmoaenus 1 QueHuBaeMoe KauecTBO —

BE/ICHUE MPOEKTHOH IEATENIbHOCTH (Pery IATUBHBIE

YV ]1).YpoBHU NpOsIBIIEHUS: BBICOKUI (peryJsipHo),

CpenHMi (YacTo), HU3KHH (pemKo).

O®H pebenka,

KpUTEpUii

BBICOKHI

CpenaHuii

HU3KHUHA

Cocrasuisier ruiaH aeiicTBuii 10 Hauana paboThl,
ornpezeserT Nocie10BaTeIbHOCTb OnepaLiii

CraBut cebe yueOHYI0 3a1a4y Ha OCHOBE TOr'0,4TO
y}Ke HN3BECTHO U YTO Hpe,I[CTOHT H3y‘-IHTb

Cnioco0eH K BOJIEBOMY YCHITHIO

Brnageer  HaBbIKaMH  pe3yJIbTHPYIOLIETO,
NPOLECCYaIbHOTO M MPOTHOCTHYECKOIrO
CAMOKOHTPOJISI

JIucer Hadmopenns 2

OueHuBaeMoe Ka4eCTBO - HaBbIK PabOThI
B KOMaHae (KOMMyHHKaTHBHble YVY]I).
YpOBHU NpOsiBJIEHHs: BLICOKHI (BCeraa),
cpenHwuii (4acto), HU3KUi (peaKo).

©®H pedenka,

KpUTepuit

BBICOKHH

CpeaHMIt

HU3KWUH

YMeeT n1aHupoBaTh AeATENIbHOCTD,
pacrpenensats GyHKIHH

Ctpout nenosble OTHOLIEHHS C TAPTHEPOM
(nmapTHepamu), yMeeT JOroBapHBAaTLCS

HaxoauT KOHCTPY KTUBHBIE CIIOCOOBI
pasperueHust KOHPIUKTOB

[TposiBisieT MHULIMATHBY B COBMECTHOI paboTe

I[OCT&TO‘-IHO INOJIHO U sICHO BbIpaKa€T CBOU
MBICJTH

JIuct Habmonenus 3
OneHMBaEMO€e KaueCTBO - HABbIKK pabOThI ¢ MaTepHanamMu no 3 D-mMoaenupoBaHUIO.

ypOBHI/I MPOABJICHUS. BBICOKHIT (MaKCI/IMaJ'IbHOG H YBEpEHHOE HCHOJ’IBSOB&HI/IB),

CpeaHHI

(MCnonp30BaHUE - C TIOACKA3KOH W TOMOIIBK) YJIEHOB KOMAaH/bl), HU3KHH (MCMONb30BaHHE C

MOACKA3KOH U MOMOLIBIO MEAarora).

®H pebenxa,




KPUTEPHH BBICOKHH CpenHui HHU3KUH
OcHoBHbIe xapakrepucTuku. OCHOBBI padOThI ¢
MaTepUaIoM.

Xapakrepuctika, 0coOeHHOCTH PadOTHI.
TexHu4ecKrue MPUEMBI

Coznanue 3D-monenu u3 Oymaru. Yeptéx.
Pazséprka.

Coznanue 3D-monenu u3 Oymaru. CHopka
MOJIEJH.

Tuner Tpéxmepueix Mmoaenei. Ioctpoenne
COCTaBHBIX O0OBEKTOB U3 I€PEBAHHBIX

34roToBOK.

ITocrpoenne TPEXMEPHOU MOJIEJH c
UCMOJIB30BAHHEM  HMHCTPYMCHTOB PAa3JIMYHBIX
BEPCTAKOB.

Juer Haboaenus 4
O1ueHHBaeMO€E KaueCTBO - HaBBIKH pabOTHI B IIpOrpaMMax, HCIIONb3Y eMbIX IJIs co3nanus 3D-moneneii.

OCHOBHBIE MOHATUAKOMITBIOTEPHON TpapuKH.

VpOBHHU TMpOsIBIEHMsA: BBICOKUI (MakCHMaJbHOE U YBEPEHHOE HCIOJIb30BaHUE BO3MOXKHOCTEI!
MpOrpaMMmel), CpeaHMil (MCMOIb30BAaHHE BO3MOXKHOCTEH MPOrpaMMbl C MOACKA3KONH M MOMOLIBK YJIEHOB
KOMaH/1bl), HU3KUH (MCIIOJIb30BaHHE BO3MOMKHOCTEH MPOrpaMmbl ¢ NOACKA3KOK M MOMOLIBIO ME1arora).

®U pebenka,

KpUTEpHil BBICOKHI CpenHHi HU3KHI

[TonsTne TpexmepHoro oobexTa. BepiunHsl,
pebpa, rpaHu 00BEKTA, UX BUIHMOCTb.

3nakomcTBO ¢ nporpammoii Tinkercad
Onements! HHTepdeiica. Paborta ¢ purypamu.

3nakoMcTBo ¢ nporpamMmoii CURA. DnemeHTHI
uHTepdeiica.

H3yueHne 0CHOB TEXHHUECKOTO UEPUEHHUS.




3HakoMcTBO ¢ riporpamMmoii « KOMITAC-3D»

[IpeoOpa3zoBaHne 0OBEKTOB: IEpeMeITeHHE,
MacluTablpoBaHue, IOBOPOT, PACTArHBaHHUe-CKaTHe
M T L

ITocTpoeHune TpexMepHO MOJETU ¢
HCITIOJIE30BaHHEM IMaHEIH IIPUMHUTHBOB.

[TpeoGpazoBanue TpexmepHoii Monenu B G-
xon. IToaroroska k neuatu. 3D-mmeuate
TPEXMEPHBIX MOAENEH

IIpoToxos HTOroBoM 3amuThI NpoekTa «PoboTH3IHpPOBAHHAS pyKa»

Kasxxnprit kputepuii ouenuBaercs ot 0 1o 3 6annos.

KPUTEPHIi KOMaH/1a

KOMaHIa

KOMaHaa

PacKpbITHE TEMBI

OPHTHHAJILHOCTh
peLIeHHs

AKTYaJIbBHOCTDb

Ka4yeCTBO
BBITIOJIHCHH A

JJICMECHTOB MOICIIH

MaKCHMAJIbHO MOJTHOE
MCTIOIb30BaHHE
BO3MOKHOCTEH
nporpamm Tinkercadu

CURA

TMOJIHOTA OTBETOB HA
BOTIPOCHI JKIOPH




3. CoaepxkaHue NporpaMmsI
Y4yeOHO-TeMATHYeCKHIi MJIAH

B TOM 4UCJIE DopMbl
Ne Haumenosanue pa3nenos u Tem Bcero aTrecra
— TEOPETHHECK | MPAKTHUECKUX | /00 /o
H TpOJIs
1 | BeoaHbli pa3aeJ.
1.1 [BBonnoe 3ansTue. MHCTpYyKTaXKMO 2 1 1 becena
Tb.
2 Paszpea 2. OcHoBbI3D-moaenpoBaHus.
2.1 |3D-mopenupoBaHue. 6 2 - Habnron
CoBpeMeHHbIe BO3MOXKHOCTH eHue
2.2 |3D-mopenupoBanue. Marepuasl. 6 2 4 Habmon
TexHu4yeckue BO3SMOKHOCTH. eHue
3D-npunrep. Tperbs YcrHbIi
2.3. |TexHu4YecKasi peBOJIIOLUS. 6 2 4 onpoc
2.4. | bymaxkHoe MakeTUpOBaHHUE. 6 2 4 3aura
TexHuka Oe3onacHoCTH. MpoeKTa
OcHOBBI pabOTBI ¢ MATEPHUATIOM. 3amura
2.5. |Xapakrepuctuka, 0COOEHHOCTH 6 2 4 NpoeKTa
pabotbl. TexHuueckue npuéMsl
2.6. [Cosznanue 3D-monenu u3 Oymaru. 6 2 -4 3ammura
Yepréxk. PazépTka. NPOEeKTa
2.7 | Co3nanue 3D-monenu u3 6 2 8 4 3amura
Oymaru. COopka mozaenu. npoeKTa
2.8 | Cosnanue 3D-monenu u3 Oymaru. 6 2 4 3amura
3aBepiueHue paboTb IpOeKTa
Turel TPEXMEPHBIX MOAENEH. Habmron
2.9 |IlocTpoeHue coCTaBHBIX 6 Z - €HUe
O0BEKTOB U3 I€PEBSIHHBIX
3arOTOBOK.
2.10 [Co3znanue TpEXMEpPHOH MOIETHH3 3 1 2 3amura
NePEBSIHHBIX 3arOTOBOK. NpOeKTa




2 | Pa3pexn 2. OcHoBbl 3D-MoaeMpoBaHHS.

2.1 |3D-monenupoBaHue. 6 2 - Habmron

CoBpeMeHHbIe BO3MOKHOCTH eHue
2.2 | 3D-mopenupoBaHue. MaTepuasbl. 6 2 4 HabGmon

TexHu4YecKkre BO3MOKHOCTH. €Hue

3D-npunrep. Tperbs VYcrHbii

2.3. | TeXHUYECKasi PEBOIOLUS. 6 2 4 onpoc

2.4. | bymMaxxHO€ MaKeTUPOBAHUE. 6 2 4 3amura
TexHuka Oe3omacHOCTH. NpoeKTa

OcHOBBI pabOTBI ¢ MATEPHATIOM. 3amura

2.5. |Xapakrepuctuka, OCOOEHHOCTH 6 2 4 IpOeKTa
pabotbl. TexHUUECKHE NPUEMBIL.

2.6. [Cosznanue 3D-monenu u3 Oymaru. 6 v 4 3amura
Yepréxk. Pazséprka. npoeKTa

2.7 | Cosnanue 3D-monenu us 6 2 4 3amura
Oymaru. COopka mozaenu. npoeKTa

2.8 | Cosnanue 3D-monenu u3 Oymaru. 6 2 4 3amura
3aBepiueHue padboTsl MpoeKTa
Tunb! TpEXMEPHBIX MOJENIEH. Habmon

2.9 [IlocTpoeHue COCTaBHBIX 6 2 B €HUe
O00BEKTOB U3 I€PEBSHHBIX
3arOTOBOK.

2.10 | Co3nanue TpEXMEPHOI MOAEINN3 3 1 2 3amura
NepEeBSHHBIX 3arOTOBOK. NpoeKTa
3aBepiueHne paboThl.

[TocTpoenue TpexMEepHON MOAEIHUC Habmon

2.11 |ucnonb30BaHWEM UHCTPYMEHTOB 3 1 2 €HUe
Pa3JIUYHBIX BEPCTAKOB.

Hroro 62 21 41

Pa3nen 3. OcHOBHBIE MOHATHS KOMNIBIOTePHO# rpaduku. Ilporpammel aas 3D-moaeupoBanus.

Beenenue. OCHOBHBIE MOHATHUSA becena
3.1 | koMmbrOTEpHOI rpaduKu. 5 2 3

TexHuka 6e30MacHOCTH.

[TonsiTue TpexmMepHOro OOBEKTa. Habmon
3.2 |Bepumnsl, pedpa, rpaHu o0beKTa, ux 5 2 3 eHue

BUIUMOCTb.

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

uHTepdetica. Pabora ¢
burypamu.




3HaKOMCTBO C MPOrpaMMoii becena
34 |CURA 15.043. DnemeHTbI 5 2 3
nuHTepderica.
Hroro 20 8 12
Paznen 4. Texunueckoe yepueHue.
4.1 | U3yueHue OCHOB TEXHUYECKOTO 2 1 1 becena
YyepueHus
4.2 | 3HakOMCTBO ¢ MPOrpaMMOoii 2 1 1 Habmon
«KOMITAC-3D» €Hue
4.3. [ doxymeHT - Ueptex. 2D- 2 1 1 3amura
MOJIeJTUPOBaHUE poeKTa
JHoxymenr - [lerans.3D- 3amura
4.4. [monenupoBaHue 2 1 1 NpOeKTa
IIpeoOpazoBaHue 0OBEKTOB: HabGmon
4.5. |nepemelieHue, MmaciTabupoBaHue, 2 1 1 eHue
TIOBOPOT, PACTSTMBAHUE-CIKATHE U T.JI.
ITocTpoeHue TpexMepHOil MOJIeNHC 3amura
4.6 |uUCHONB30BAHUEM IAHENH 2 1 1 NIpOEKTa
IPUMHTHUBOB.
IIpeoOpazoBaHue TpexMepHOIt 3amura
4.7 |monemu B G-xox. 2 1 1 MPOEKTa
14 7 7
Pasznen S. 3D-npuntep u 3D-neyars.
3HakoMCTBO ¢ 3D-npuHTEpOM Uepes3 10 becena.
5.1 |unTepHeT-pecypcol. TexHuka 2 1 1
6e3onacHoctu. [Tonroroska k 3D-
neyaty .BupTyanbHbIil IPOCMOTP.
5.2 | Bupryanbhsiii npocmotp 3D-neuaTte 2 1 1 Habmon
TPEXMEPHBIX MOJeNel eHue
5.3 [Pabora B nporpammax Tinkercad u 2 1 1 Habmon
CURA 15.04.3 u 3D-npunrepom.Pabora
B TpYIIIIE.
Pa6ora B nporpammax CURA HaGmron
5.5 115.04.3 CamocrosirenbHas 3 2 1 CHHE
pabora.
Hroro 105 41 64




Conep:kaHHe y4e0HOT0 MJIaHA
1. Beoanblii pasaen

1.1. Teopemuueckue ceedenus: becena no npaBuiaM noBeaeHUs: OOyYarOLUIMXCs B KPYIKKE.
HHCTpyKTaXK 1O TeXHUKe 0€30MacHOCTH PadoThl ¢ KOMNBIOTEPHOH TexHuKkoN. Opranuzauus padboTsl B
KOMIBIOTEPHOM Knacce. [IpaBuna nepecedeHusi aBTOMOOMIbHBIX U JKEJI€3HBIX A0POT.

Ipaxmuveckas padoma. Coznanne Makera u3 Oymaru ans popmuposanue ux B 3D-monens.

1.2, Teopemuuecxue ceedenus: Pa3suTne HOBbIX TexHONOrWil. 3amaum u mpobaeMbl
Pa3BHUTHUS TEXHOJOTHIl B COBPEMEHHOH JKH3HH.

IIpakmuueckan padboma.: Coop urdopmaiun no 3D-monenuposanmio. Kakue cymectsyroT 3D-
npunrepel, 3D-mozmenn W MPOEKThI IO TPEeXMEPHOMY MOJEIHPOBAHUIO C  DJIEMEHTaMH
KOHCTPYHPOBaHMSL.

Pazaen 2. OcuoBbl 3D-moaenpoBanus.

2.1.Tlpaxtuka: Tecrosoe 3ananue — 2D 5cku3

2.2. loxymenT - UepTex. 2D-Monenuposanue

2.3. Teopusi: Odhopmienue uepTesxa

2.4, Teopus: [TapameTpbl TEKY LIETO YEPTEKA

2.5.Teopusi: Mcnonb3osanue sunos. [lony4enue n300pajkeHus B pasHOM Maciitabe

2.6 TIpaxtuka. TecToBoe 3ananue - 2D-uepTesk Mo MojENu

2.7. NoxymenT - Jletann.3D-monenuposanue

2 8. Teopusi: PaGouee npoctpanctso. Jlepeso monenu. KomnakThas nanens. [Tanens CBONHCTS.
DCKHU3.

2.9.Teopus: Co3naHme MOmENM ¢ TMOMOIWIBIO ONEPalMM BbIABAMBAHHE M BHIPE3ATh
Brinasnusanuem.

2.10. Teopust: JJONONHUTENLHBIE 31€MEHTDI: (PACKH, CKPY TIIEHHS.

2.11. Ipaxruka: TectoBoe 3ananue - 3D-00BEKT MO MOAEH.

Pasnen 3. OcHoBHBbIe nOHATHA KOMNbLIOTepHOH rpaduku. [lporpammer ans 3D-
MOJeJTHPOBAHMSA.

3.1. OcHoBa kommbtoTepHoii rpadukn. Texnuka OesonacHocTH mnpu  paboTe ¢
KOMIIBIOTEPOM U JPYTHMH YCTPOHCTBAMH.

3.2. Teopusi: OO0wmme npuembr padorel. Komnakrnas mnanens. Ilanenn CBOWCTB.
HHcTpyMeHTanbHas aHedb.

3.3. 3nakomcTtio ¢ mporpammoii Tinkercad Dnements! untepdetica. PaGora ¢ purypamu.

3.4. 3uakomcto ¢ mporpammoii CURA 15.04.3. Dnementsl untepdeiica.

Pasnen 4. Texuuueckoe uepueHHe. 1

4.1. Teopust: TIPOEKLHMOHHOE YepUEHHE: MPAMOYTONbHBIE MPOEKLHH, PACMOJI0KEHHE BHIOB
(npoekuuii

4 2 . 3nakomctso ¢ nporpammoit KKOMITAC-3D LT

4.3, Teopus: Tunbl nokymentoB Komnac 3D. Tunbli daiinos. OCHOBHBIE KOMIOHEHTBI
nporpammsl. Murepdeiic.

4 4. KontekctHble MeHI0. [TaBHOE MEHIO M TAHEM HHCTPY MEHTOB

4.5. Teopusi: Bunel u3enuii 1 KOHCTPYKTOPCKHX JOKy MeHTOB. OBLIHe onpeneneHus.

4.6. Teopus: Ilpasuna oopmieHds dHepTeskel: ITPUXOBKA B pa3pe3ax U CEUEHHsX,
JUHUK d4epTexka M uX o0OBoxka, mpu(TLL, pa3meprl, OykBeHHble O0O3HAYEHUs Ha 4epTerkax,
maciuTaObl, popMaThl YepTeKel, CTaHIaPThL.

4.7. Tipaxtuka: TecToBoe 3anaHue - UepTexk OT pyKu

Pasznen S. 3D-npunrtep v 3D-neuarn.

5.1.3D- neyaTs TpEXMEPHBIX MOJEIIEH

52. Teopus: 3D-npuntep. Ilpumenenne 3D-npuHTEpOB B  pasiuyHbiX  cdepax

4yeJioBedeckoil nesrenbHOCTH. TexHukabesonacHocTH npu padore ¢ 3D-npuHTepaMu.



5.3. Teopus: 3nakomcTBO ¢ Moaenso 3D-mpuntepa «Prusa». ITporpammuoe obecneueHue
«CURA».

5.4. Tpaktuka: Tleuats meppoii 3D-mMomenu ¢ MCHONB30BAHMEM PAHEE CO3AAHHOTO B
nporpamme « CURA» 3D-00bekTa

5.5. Mpakruka: [Toctpoenne 3D-06bekTa 10 06pasity .

5.6. CosnaHue HHAMBUIYaIbHBIX TBOPYECKHX POEKTOB

5.7. Teopus: Beibop npoekra. C6op nHpOpMaIu no TeMaM MPOEKTOB.

5.8. TpakTuka: C60pka KOHCTPY KUMii 171 HHAMBHAYAIbHBIX TBOPYECKUX MPOEKTOB.

5.9. Ipaxrtuxka: [Toarotoka JOKyMEHTALMH 110 MHAWBHIY ATbHBIM TBOPUECKUM MPOEKTAM.
5.10. Teopus: [Toneenenue HTOroB paboOThI TEOPYECKOTO OOBEINHEHHS 32 TOJI.

4. O:xupaemMbie pe3yabTATHI PEAJTH3ALNH MPOTrPAMMBI

B pesyabTare H3Yy4YeHHs]  JaHHOH  JAOMOJHHTEeJbHOMH o0mepa3BuBaOIeH

NporpaMmsl yuyaniHecss JOCTHIHYTCJeIYINIHX NMPeAMeTHBIX pe3y/ibTATOB:

e O3HAKOMSTCSA C OCHOBAMM TEXHMYECKOTO 4YepueHHst U PabOThl B CUCTEMAX TPEXMEPHOTO
monenupoBanus Tinkercad, KOMITAC-3D u CURA 15.04.3. u apyrumu mporpamMmamu ans 3D-
MOJI€TTHPOBAHUSI.

e TIOJyYaT HaBbIKKM PabOTBI C TEXHUYECKOH NOKYMEHTalHeil, a Takke pa3OBbIOT HaBBIKH
noucka, odpadoTku 1 aHanmu3zanHGopmauny,

e pa30BBIOT HABBIKU OOBEMHOr0, MNPOCTPAHCTBEHHOrO, JIOTMYECKOrO MBbILUIEHUS U
KOHCTPYKTOPCKHE CTIOCOOHOCTH;

e BHUpPTyaibHO 3HaKOMsATCA ¢ 3D-npunHTEepoM «Prusay.

e Hay4daTcsl PUMEHATb U3y4YEeHHbIe UHCTPYMEHTHI IIPHU BBIMNOJIHEHHH HAy4YHO-TeXHUYECKHX
IIPOEKTOB,

e MOJIy4aT HEOOXOAMMbIE HABLIKM Il OPraHH3aLMU CAMOCTOSTENIbHON PadoThI,

* TOBBICAT CBOK MHPOPMALMOHHY IO KYJIBTYPY.

B wupeanbHON Momenu y yuamuxcs OyneT BocmuTaHa NOTPeOHOCTH B TBOPUYECKOH
NEeATENbHOCTH B LEJOM M KTE€XHHYECKOMY TBOPYECTBY B HYAaCTHOCTH, a Takke copMHpoBaHa 30HA
JIMYHBIX HAy4YHBIX HHTEPECOB.

Juynocmuvie pesyavmanoi:

B pesynbrare ocsoenus nannoi [IporpaMmer:

ey 00y4aKOLHUXCs BO3PACTET FOTOBHOCTb H CMIOCOOHOCTB K CAMOPa3BUTHIO,

e TIOSBUTCS U OKPEMHET MOTHBALMS TBOPUECKOI NE€ATENBHOCTH,;

e TIOBBICHTCS CAMOOIIEHKA HAa OCHOBE KPUTEPHEB YCIIEIIHOCTH 3TOM NEATETbHOCTH;

L MOABATCA HABBIKH COTPYOAHHYCCTBA B Pa3HBIX C[/ITyaI_[I/IHX,]-Z}’MeHHC HE CO31aBaThb
KOH(bJ'[I/[KT]:-I H HAXOOUTDb BbIXOObI H3CIIOPHBIX cmyauuﬁ;
. BOCITMTANOTCA ITHYECKHE qyBCTBa, npexae BCEro
,[lOGpO)KeHaTe.HbHOCTb H OMOLHOHATIEHO-HPABCTBECHHAA
OT3bIBUHBOCTD.

Memanpeomemnuvie pe3yismamot.:

B xone ocBoenus nanHoM ITporpaMmMbl 00y 4aOLIHECS

*  OCBOST pa3Hbl€ CNOCOOBI PELIEHHS MTPOOIEM TBOPYECKOTO H TEXHUYECKOTO XapakTepa.

e  pa3’OBBIOT YMEHHE CTaBHTh LIEJM - CO3[aBaTh TBOpUYeCckHe paldOoThHI, TMIAHHPOBATH
TOCTHKEHHE 3TOH 1IeNH, KOHTPOJIHPOBAaTh BPEMEHHbIE M TPYAOBBIE 3aTPaThl, CO3/aBaTh HAIrNAAHbIC
nuHaMuveckue rpaduueckre oObeKThl B rporecce padboThl;

e IOJy4aT BO3MOJKHOCTb OLIEHMTH IIOJIy4eHHBI pe3yibTaT M COOTHECTH €ero ¢
M3HAYAJIbHBIM 3aMBICJIOM, BBIMOJHHTL MO HEOOXOMMMOCTH KOppekuui Jubdo pesysbrata, JHdO
3aMbICha.

KOMILIEKC OPITAHU3ALMOHHO-IIEJAI'OT'MYECKHUX YCJIOBUM
1. YcioBus peaju3alui NporpaMmbl
IMepeyens MaTepHAILHOIO 00ecneYeHusl.



. KOMITBKOTEPHBIN KJ1acc,
. 3d-npuntep;
. 11K, KOMMBIOTEpHBIE CTOMBI U CTYJIbS AJIS YHAITHXCS.
. Bexon B cetb MHTEpHET.
. Menua npoekrop.
. Knaccnas nocka.
. Pabouee mecTo nenmarora.
2. ®opmbl aTTECTAIIHH
Dopmst, MemoOsl KOHMPOIA Pe3Y1bMAMUEHOCIU 00y eHUA
Buabl koHTpOIA:
HauaneHelii — mnposoaurcss B Hauvane yweOHoro roga. Ero uenb neppoHavaibHas
OLEHKA 3HAHHH M YMEHHHOOYYarOLIHXCS.
Tekywmii — B Teuenue ydeOHoro roma. Ero uens — onpenenuts creneHb yCBOEHHs
obyyarommumMucs yuedHoro Marepuana,noadoop Hanbonee 3pGekTHBHBIX METOIOB 00YUEHHS.
Htoroseiii — B koHue ydeOHOro roma. Ero uenb — ompenenuTts H3MEHEHHE YPOBHSA
pa3BUTHA TBOPYECKHX cnocobHocTeil  obydarommuxcs,  TONyueHHe  CBENeHWi s
COBEpLIEHCTBOBAHUS IIPOrPaMMbl U METOIOB O0YUYEeHHUS.
Dopmsl noosedenus uMo206
Hrorom peanusaumuu AONOJHUTENBHOH 00eoOpasoBarenbHoil  (00uepa3BuBaroLeii)
MPOrpPaMMBbI SIBIIIETCA KOHTPOJIbHBIA ypok. Ha KOHTPOJIEHOM ypOKe NpOoBepsieTcs TeOpeTHIecKas U
NpaKTHYECKas MOATOTOBKA Yy4YallMXCs. YPOBHH OCBOEHHMsS MPOTpaMMbl — BBICOKHMH, CpPEIHHH,
HU3KHI. MeToa0oM NpoBepKH TEOPETHYECKHUX 3HAHUH ABISETCA YCTHBIH OMpOC.

~I Oy s W=

3. MeTtoanueckoe obecneueHue
Crnenuduxa paboTel NMO AaHHOW mMporpaMMme TakOBa, YTO CJIOBECHbBIE, HarIAAHBIE,
NpakTHYECKHe METOAbl Momaud WH(pOpPMAaIlUud CBOOOOHO HHTETPHPYIOTCS B paMKaxX OIHOTO
3aHATHA, obecrieunBas HAHOONMbINYIO 3G (EKTHBHOCTE YCBOEHHUS MaTepHala.

Ha 3ansarusx HpHMeHHIOTCH I/IHd)OpMaHHOHHbIe TEXHOJIOInHu 1 HpOEKTHaﬂ ACATCIIBHOCTD.

Pone nemarora — HacTaBHMK, NOMOIIHUK. (CBOEBPEMEHHO TMPOSBIEHHBIH HWHTEPEC K
NEHCTBUAM YYEHMKa, PaJoCTh 3a€ro yChexXH, MOAJAep:KKa B MOPaXKEHHH ABIAKOTCS 3aJ0rOM CTOMKOro
yBJI€YEHHSI KOHCTPYMPOBAHUEM H YCITEIITHOTO €r0 OCBOEHHS.

BHABbI YYEBHBIX HOCOBHUM.

CrnpaBouHas nuTepaTypa.

—

2. HayuHas u Hay YHO-TIOMy JIAPHASt JIMTEPATY Pa.

3. IMepuoauueckue U3aaHus. 13

4. BuneomaTepuabl.

5. KoHcnek bl 3aHATHIA.

6. Metonnueckue pazpaboTku neaarora.

Cnucoxk murepatypbi

HopmaTHBHO-NIPaBOBbIE 1OKY MEHTBL:

1. Konsenuus o npasax pebeHka, onodpenHas I'enepanbHoil Accambneeit OOH 20.11

1989r.
2. Koncrutyuus PO.
3 ®denepanbhbiii 3akoH Poccuiickoii Denepaunu "OO0 obpazoBanun B Poccuiickoii

Denepauun" N 273-03 or 29nexadps 2012 rona ¢ usmenenusimu 2018 rona
4, ITpukas MunoOpnayku P® or 29.08.2013 Ne 1008 «OO6 yreepxxnenuu Ilopsinka
OpraHM3allid M  OCYLIeCTBJICHMs OOpa3oBaTeNbHON  AEATENBHOCTH IO  JONOJHHUTEbHbIM

001epa3BUBAIO UM TTPOTPaMMaM» .



5. KoHuenuueli paszputus aonosHuTenbHOro obpasoeanus aereil B Poccuiickoii
Denepaumn 10 2020 ronaa;
6. ITocranoenenue ['naBHOro rocy1apcTBeHHOro caHuTapHoro epada P@® or 04.07.2014

Ne4l «O BBeneHuu B HeHCTBHE CAHUTAPHO-3IIUAEMHOJIOrHUecKUX npaBuin U Hopmartusos CanlluH
2.4.43172-14»

7. Ilucbmo JlemapTamMeHTa MONOAEKHOH TOMMTUKH, BOCIUTAHMS U COLMANBHOM
noaaepxkku Munobpuayku Poccun otl1.12.2006TNe06-1844 //TIpumepHbie TpeOOBaHMS K MPOrpaMMam
JOTOHUTEIBHOrO 00pa3oBaHus AeTeil.

Jlurepatypa nns neaaroros:
I benyxun JI.A. JIMYHOCTHO OpPHEHTHPOBAaHHAs TEAArorika B BOMPOCAaX M OTBETAX:

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

2. borycnaeckuit A.A. Ob6pazoBatenbHas cuctema KOMITAC 3D LT.
3. borycnasckuit A A. IIporpammHo-meroaunyeckuii kommexkc Ne 6. IllkonbHas

cHCTEeMa aBTOMATH3UPOBAHHOTONpoekTHpoBanus. [locodue nst yuurens // Mocksa, KY WL, 1995r

4. bonpmakor B.II. OcHoebl 3D-monenupoBanusa / B.I1. bonbmakos, A.JI. boukos.-
CIT6.: TTutep, 2013.- 304c.
5. Menuunckas ~ H.A.  TlpoOnembr  oOyueHusi,  BOCIHTAHMS 1%
NCUXHYECKOTO  Pa3BHTHS pebéHka: H30panHbIe ICHXONOTHYECKHE

tpyasy/ [ox pen. E.JI Boxkosuu. - M.: MIICH, Bopounex: HITO «MOJI3K», 2004, - 512¢.

6. IToremkun A. Muxenepnas rpaguka. Ilpocto u noctynmHo. U3natensctBo «Jlopmy,
2000r. Mocksa - 491c.

7. IMoremkun A. TpexMepHoe TBepaoTenbHOEe Moaenuposanue. - M: Komnbrotep Ilpecc,
2002-296¢.un

8. Ilytuna E.A.  TloBbiieHue MO3HABATEJIbHOU AKTUBHOCTH neren
qepes MPOEKTHYHO AESITEIbHOCTD //«J1oTOTHUTETIBHOE oOpa3oBaHHe 7
BocriutaHue» Ne6(164) 2013, -C.34-36.

9. ITacranosa HM.H. MHcnonb3oBaHue mNpOEKTHOH TEXHOJOTMHM BO BHEYPOUHOMH

nestenpHocTu Y «JlononuurensHoe oOpasoBanne u Bocnutanue» Ne6(152) 2012. - C.14-. Tperswsik, T.
M. @apadonos A. A B «IIpocTpaHCcTBEHHOE MOIENMPOBAHME W MPOEKTHPOBAHME B MPOrPAMMHOMN
cpene Komnac 3D LT-M.: COJIOH- ITPECC, 2004 r., 120 c. (Cepus «Oubnuoreka CTyaeHTa W
LIKOJIbHUKA» )
10.  Xpomosa H.I1. @opmbl nposeneHus 3aHsTHi B yupeskaenusx J10/] nesirenbHoCTb //
«lononuurensHoe oOpazoanuen Bocnutanue» Ne9(167) 2013, - C.10-13.

Dnexmponnvie pecypcol
11.  http://www.ascon.ru. Caiit pupmbr ACKOH.
12.  3dtoday.ru - sunuknonenus 3D neuatu
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