MYHHIHMIAJIbHOE ABTOHOMHOE 00111€00pa30BaTeibHOE YUPeKIeHUue —
cpeaHsisi 001eo0pasoBaTejbHAasA IKOJa Ne 2

[Ipunsiro:

Ha 3ace/laHUHM N1eJarorMuecKkoro coBeTa
MAOQOY-COLI Ne 2

[Ipotoxon Ne 1 ot 27.08.2025.

JlonosiHuTEIbHAS 001I€e00pa3oBaTe/IbHasA 001IePA3BUBAIOIIAs IPOTPAMMAa
TEeXHUYECKOIl HANIPABJIEHHOCTH
«TpéxmepHoe MOAEJIUPOBAHUE)

Bo3spact oOyuaroruxcst: 10—11 net

Cpoxk peanuzauuu: 1 roa

ABTOP-COCTABUTEJIb:
Bacunrses C.B.,
YUUTENb TEXHOJIOTHUHI

r. bornanosnu



Conep:xkanue

HosicHuTeabHAsA 3aNMCKa

Pazpnean 1. [Inanupyemsie pe3ynbTaThl OCBOCHHUS JOTOTHUTEIBHOM 00111e00pa3oBaTeIbHOM
oO1iepa3BUBaroIIel IPOrpaMMBl

Pa3nen 2. Coneprkanue JONMOTHUTEIBHON 00111e00pa3oBaTeIbHON 00IIepa3BUBAIOIICH
IPOTrpaMMBI

Paznen 3. TemaTnueckoe IIaHUPOBAHKE JOTIOIHUTENIBHOM 00111€00pa30BaTEIbHOM
o01iepa3BUBaloOIIEl IPOrpaMMBl

IIpuniaoxenune Ne 1

MarepuanabHO-TEXHUUYECKOE 00ecIIeYeHue.

Kpurepru onieHKH pe3ysIbTaTOB UTOTOBOM aTTECTAIMK 00yJYaroIuXCs

Hpuio:xxenne Ne 2

Y4eOHO-METOAMYECKOE U MaTEPHATTLHO-TEXHIUIECKOE 00eCTICueHUE

Criucok nureparypsl Ui ydaruxcs

Cnucok autepaTypsl AJis yUUTeINs

DJEeKTPOHHBIE PECYPCHI

TexHuueckue cpeacTBa 00ydeHus



IMosicHuTeILHAS 3aIMCKA

HOpMaTHBHO-HpaBOBaﬂ OCHOBa:

1.

2.

10.

11.

12.

13.

14.

15.

16.

®enepanbubiii 3ak0oH  oT  29.12.2012 Ne 273-03 «OO6 o6pa3oBanuu B Poccuiickoit
®enepanun» (nanee — D3).

®enepanbublii 3aKk0H Poccuiickoit @enepanuu ot 14.07.2022 No  295-03 «O BHeceHUH
u3MeHenuii B denepanbubiii 3akoH «O0 oOpazoBanuu B Poccuiickoit denepanumy.
®denepanbubiii 3aKk0H Poccutickoit @enepanuu ot 24.07.1998 Ne 124-D3 «O6 OCHOBHBIX
rapaHTusx npas pedenka B Poccuiickoit ®eneparnum» (B penakmuu 2013 1.).

KoHmnenmus pa3BuTHs TOMOJHUTEILHOTO 0O0pa3oBanus aAeteit g0 2030 roga, yrBepKiacHHas
pacnopsbkenueM IlpasurensctBa Poccuiickoit @enepanuu ot 31 mapta 2022 r. Ne 678-p.
Vka3 Ilpesuaenta Poccuiickoit ®denepanmu ot 21.07.2020 Ne 474 «O HauuMoHaJIbHBIX
uensx passutus Poccuiickoit @enepauuu Ha nepuon ao 2030 rogay.

Vka3 Ilpesunenta Poccuiickoit ®epepamuu ot 09.11.2022 Neo 809 «OO6 yrBep)KaeHUH
OCHOB TrOCY/IapCTBEHHOW MOJMTHKH 110 COXPAaHEHHMIO U YKPEIUIEHHWIO TPaJuMOHHBIX
POCCHICKUX AYXOBHO-HPABCTBEHHBIX IEHHOCTEN».

[TocranoBnenue ' maBHOro rocyjapcTBEHHOTO caHuTapHoro Bpada P® ot 28 centsaopsa 2020
r. Ne 28 «0O06 yrBepxkaenun canutapubix npasun CII 2.4.3648-20 «CanutapHo-
AMUAEMUOJIOTUYECKUE TpeOOBaHUS K OpraHM3alMsM BOCHMTAHUA U OOY4YEHMsI, OTAbIXA U
03/10poBJIeHUS JleTel u Monoaexu» (nanee - CanlluH).

[TocranoBnenue ' 1aBHOro rocyjapcTBEHHOTO caHuTapHoro Bpada P® ot 28 auBaps 2021 r.
Ne 2 «O0 yTBepkIeHUN CAaHUTAPHBIX MPABUI K HOPM).

[TocranoBnenue IlpaBurensctBa Poccuiickoit ®@enepauun ot 11.10.2023 Ne 1678 «O6
yrBepxkaeHuH [IpaBui npuMeHeHHs OpraHu3alusIMH, OCYIIECTBIISIONIMMEI 00pa30BaTeIbHYIO
JeSITENIbHOCTD, 3JEKTPOHHOTO OOY4YEeHMsI, TUCTAHIIMOHHBIX 0Opa30BaTENbHBIX TEXHOJIOTHUI
IpU peannu3anuu o0pazoBaTeIbHBIX TPOTPaMM)».

IIpukas MuHucrepcTBa Tpyla M conMalbHOM 3amuTel Poccuiickoir ®enepauum OT
05.05.2018 Ne 298 «OO6 yrBepkaeHuHu npogdeccruoHanbHoro crangapra «llemaror
JIOTIOTHUTEIILHOTO 00pa30BaHUs A€TEN U B3POCIBIX).

ITpuxaz MunucrepctBa mnpocBemenuss Poccuiickonn @enepauuu ot 27 urons 2022 .
No 629 «O06 yrBepxknenun Ilopsimka opraHu3alii U OCYIIECTBICHHUS 00pa3oBaTeIbHON
JEeSTeIbHOCTH 10 JIOTOJIHUTENIBHBIM 00I111€00pa30BaTeIbHbIM IIporpaMmaM»  (Jajiee —
[Topsinok).

ITpuxaz MunucrepctBa npocsenieHuss Poccniickoit  ®enepanuu ot 03.09.2019 Ne 467
«O0 ytBepxkaeHun lleneBoit Monenn pa3BUTHS PETMOHAIBHBIX CHUCTEM JOIMOJHUTEIBHOTO
o0Opa3oBaHUs AeTe.

[Tpuxa3z MunucrepcTBa HayKu U Boicuiero oopazoBanus PO u MunucrepcTBa npocBemnieHus
P® or 5 aBrycra 2020 r. Ne 882/391 «O6 yrtBepxkaenuu Ilopsaka opraHuzanuud u
OCYIIECTBIIEHUSI 00pa3oBaTelIbHONW JEATEIBHOCTH TMpU CeTeBOMl (opme peanuzanuu
00pa30BaTEeNbHBIX IPOrPAMM).

[MTucemo Munob6puayku Poccun Ne 09-3242 ot 18.11.2015 «O nanpaBneHun uHGOPMAIIHI
(BMecTe ¢ «MeToANYECKMMH PEKOMEHJAIMIMU MO MPOEKTUPOBAHUIO JIOTIOJHUTEIBHBIX
o011epa3BUBAIOLINX TPOrpaMM (BKIHOYAsi pa3HOYPOBHEBBIE IPOIPAMMBI)».

[Tucemo MunobOpHayku Poccum ot 28.08.2015 Ne  AK-2563/05 «O meTomudeckux
pexoMeHnanusax» (Bmecte ¢ «MeToAMYeCKMMH pPEKOMEHJAIUsMU [0 OpraHHu3aliu
o0pa3oBaTeNbHOW  JEATEIBHOCTH C  MCIOJNB30BAaHMEM CETEeBBIX (OpM  peanu3anuu
00pa30BaTeNbHBIX TPOrPaMM».

[lucemo MunucrepctBa mnpocBeuieHusi Poccuiickoit  ®enepanuum ot 30.12.2022 Ne Ab-
3924/06 «O HampaBleHWH METOIWYECKMX PEKOMEHIanui» (BMecTe ¢ «MeToInYecKuMHu
pexkoMenmanusimMu  «Co3gaHne  COBPEMEHHOI'O  MHKIIO3UBHOTO  00pa3oBaTeIbHOTO
MIPOCTPAHCTBA JJIA JETEH ¢ OrpaHUYEHHBIMH BO3MOYKHOCTSIMU 3J10POBbsSI U JI€TEH-NHBAINIO0B
Ha  0a3e  oOpa3oBaTelbHBIX  OpraHM3alui,  PEATM3YIOMMX  JOMOJHHUTEIbHbIC



o0mieoOpa3oBarTesbHbIe TPOTpaMMBbI B cyObekTax Poccuiickoit deneparumy).

17. Ilucemo MunucrepctBa mpocsemenus Poccuiickoit ®Denepanun ot 07.05.2020 Ne Bb-
976/04 «PexoMeHIaMM TIO0 pEAIM3ALUN BHEYPOYHOM  JIEATEIBHOCTH, IPOTPAMMEI
BOCIIUTAHUS W COLMAIM3AUU M JOMOJIHHUTEIbHBIX 00I1e00pa30BaTEbHBIX MPOrPAMM C
IPUMEHEHHUEM JUCTAHLMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTUII.

18. Ilpukaz MunHCTEpCcTBa 00pa30BaHUS U MOJIOJASKHOU MOMUTHKA CBEPIJIOBCKON 00J1aCTH OT
30.03.2018 Ne 162-I «O06 ytBepxknenun Kounenuuu pasButus  oOpa3oBaHusi  Ha
tepputopun CBepyioBcKOi obnactu Ha mepuon a0 2035 rogay.

19. Ilpuka3 MunmcTepcTBa 00pa30BaHMs U MOJOACKHON MOMUTUKK CBEpIOBCKOW 001acTH OT
29.06.2023 No 785-I1 «O6 yrBepkaeHun TpeOOBaHHMI K YCIOBUAM U TOPSIAKY OKa3aHUs
rOCyJapCTBEHHOH YyCIlyrh B conuanbHOW cdepe «Peanmuzanus JIOTIOJTHUTEIbHBIX
00pa3oBaTeNbHbIX MPOTPaMM B COOTBETCTBUU C COIUAIBHBIM CEPTUDUKATOM.

Hanpasnennocmo npocpammul: TEXHUYECKASL.

Axmyanonocms  npozpammvl: 3aKIIOYAaETCS B MPEEMCTBEHHOCTH PA3BUTHUS TBOPYECKOU

AKTUBHOCTH Y4YalllUXCsl B IIPOLECCE TEXHOJOTMYECKOW IOATOTOBKM B IIKoJjie. Bpi3BaHa

MOCTOSIHHO pacTylleld pojblo HHGPOpPMAIMM B JKM3HH 4YelIOBEKa Ha COBPEMEHHOM JTarle,

CTaJIKMBASICh C KOTOPOM HEMOJATrOTOBJIEHHBIM YEJIOBEK HE B COCTOSIHUHU MIPABUIIBHO €€ 00paboTaTh

U HCIONB30BaTh B CBOEH MNpodeccuOHANbHON AesTenbHOCTH. OTrpOMHBIA TMOTOK HAy4YHOH,

TEXHUYECKOH u Jpyroil wuHpopMamuu TpeOyeT OT COBPEMEHHOIO YeJOBEKa BBICOKOM

MBICTTUTENILHON KYJIbTYpbl; HABBIKOB TOYHOM M OBICTpOM OpPHEHTALIMM B HAYYHBIX TEOPUSX,

HSKOHOMHUYECKUX U TEXHUYECKHX MPOEKTaX; YMEHUH I'PaMOTHO BBIWIEHUTh U PALMOHAJIBHO

PEIIUTH JIF00YI0 TEOPETHUECKYIO MIIH MTPAKTUYECKYIO MPOOIeMy.

OmauyumenvHvle 0cobeHHOCMU - B OCHOBY JaHHOW TIPOTPaMMBI 3QJI0KEHO JTYyXOBHO-

HPABCTBEHHOE, XY/I0)KECTBEHHO-ICTETUYECKOE W TEXHUYECKOE BOCIUTAHUE OO0YYarOIIMXCs

CpEeIHEero MIKOJIbHOIO BO3pacTa 4epe3 3HAKOMCTBO C COBPEMEHHBIMHM crocobamu o0paboTKu

KOHCTPYKIIMOHHBIX MaTE€pPHAJIOB.

OOpa3oBarenbHasi mporpaMma axkTyajdbHa, IIOCKOJIBKY COBPEMEHHAas CUTyalllsi B CTpaHe

OpeIbSBISET CHUCTEME JONOJHHUTEIBHOTO 00pa3oBaHMs JeTell COLMalbHBIA 3aKka3 Ha

dbopMHUpOBaHME TBOPUYECKOM, IIEIOCTHOM CaMOJOCTATOYHON JIMYHOCTH, OOJaaronell mMmupoKuM

KPYro3opoM, 3amacoM HEOOXOAMMBIX LEHHOCTHBIX OPHEHTHUPOB, 0€3 KOTOPHIX HEBO3MOKHO

OpraHMYHOE CYILIECTBOBAHUE YEJIOBEKA B OKPYKAIOIIEM MUDE.

Aodpecam npocpammul: faHHAs IpOrpaMMa paccyuTana Ha 1 rog oOyueHus

oOyuaromuxcst 4-5 kiaccoB B Bo3pacte 10-11 net u opueHTHpOBaHA HAa OOECTICUCHHUE YCIOBHIA

JUIsl KOHKPETHOTO TBOPUYECKOTO TPYZAd, M3YYEHHE OCHOB KOMIIBIOTEPHOTO MOJCIUPOBAHUSA U

W3TOTOBJICHHS U3JIENHI ¢ mpuMeHenneM 3 D-npunTepa.

Obvem u cpoxu ocgoerus: 3aHATUS IPOBOASTCS OAWH pa3 B HEJENIO 1o 1 akaJeMU4ecKOMY dacy

B 00beme 34 yacoB B rofl.

Dopma 0byuenus: ouHast

Ocobennocmu opeanuzayuu 0o6pazoeamenbHO20 npoyecca: peKOMEHIyeMOoe

KOJINYECTBO Y4YalIMxcs B oObenmHeHMHM 10 15 uenoBek Bo3pacTHoM kareropuu 10-11 nert.

VYuutbiBas HWHIUBUYyaldbHblE OCOOCHHOCTH pa3BUTHUS JE€Tei, MECTHbIE YCIOBHUS, HUHTEPECHI

o0y4aroImuxcsi, B IpOrpaMMe BO3MOKHBI H3MEHEHHMsS B THPOJOJKUTEIBHOCTH U TOpSJIKE

MIPOXOXKACHUS TEM.

Peorcum 3anamuii — 1 pa3 B HElEI0, MPOJOJKUTENBHOCTBIO | akaJeMU4ecKHil uac.

Obwuti o6vem — 34 daca B TOI.

Heau u 3a7a4u NPOrpaMmabl

Leap mnporpamMmpl: 3HAaKOMCTBO C TEXHOJIOTUSAMHU TPEXMEPHOIO MOJEIHUPOBAHUS U

NpUOOpeTEeHNEe 3HAHUW U HABBIKOB, HEOOXOIUMBIX ISl PEUICHUS KOHKPETHBIX MPAKTHYCCKHX

3ajad.

Peasmm3zanus HaMe4eHHOH L eJIH OCYLIECTBJISIETCH MYTEM pellleHus CAeAYIIMX 3a/1a4:

Obyuarowux:



*O3HAKOMUTBCSL C COBPEMEHHBIMH TEXHOJIOTMSIMU IMPOECKTUPOBAHMS U MPOU3BOJACTBA U3ICIIHMA,
OCHOBaHHBIMM Ha MCIOJIb30BaHUU KOMIIBIOTEPHON TEXHUKH;

*OCBOUTH METO/IbI PEIICHUS MPOCTEHIITNX KOHCTPYKTOPCKUX U TEXHOJIOTMUECKUX 33]1a4;
*M3yunth ocHOBHI 3D neuyaru;

*M3yunTh ycTpoiicTBO U mpuHUMI padoTsl 3D npunTepa;

*[IpuobpecT HaBBIKM KOMIIBIOTEPHOTO TPEXMEPHOIO T'€OMETPUYECKOTO MOJEIUPOBAHUS
N30SI,

*[losiyunTh OCHOBHBIE 3HAHHUS IO JIOKYMEHTHUPOBAaHUIO IIPOLIECCOB NPOECKTUPOBAHMUS U
TEXHOJIOTMYECKOU IMOArOTOBKH IPOU3BOJICTBA U3/ICIIUN.

Pazeusarowux:

*Pa3BuBaTh Xy10KECTBEHHO - TBOPYECKHE CIOCOOHOCTH YYaIIHXCS;

*Pa3zBuBarh (haHTa3MI0, MaMITh, HYMOLMOHAIBHO - 3CTETUYECKOE OTHOIICHHWE K MIpeaMeTaMm u
SIBJIEHUSAM JICICTBUTEIBHOCTH;

*@opMUpOBaTh TBOPYECKYKD MHAMBUIAYAJIBHOCTh B PA3JIMYHBIX HANPABICHUIX TEXHUYECKOTO U
JIEKOPAaTUBHO - IPUKJIATHOTO TBOPYECTBA;

*@opMHUpOBaTh NPEACTABICHUE O MAaCTEPE KaK O TBOPUECKOW JIUYHOCTH;

Bocnumuwisarowux:

[IpuBHBaTH T000BH K TEXHUYECKOMY TBOPUECTBY;

[IpoOyxiaTe HHTEpEC K 00pabOTKE MaTepHaIoB U K €€ HOBBIM, COBPEMEHHBIM HAIIPABICHHSIM;
*Pa3BuBaTh TepreHune, HaCTOHYUBOCTD, TPYI0IIO0UE;

*@opMHUPOBaATh HABBIKU PAOOTHI B KOJJIEKTHBE.

[IprobpecTy 3HaHKUSI OCHOB TEXHOJIOTUYECKOU KYJIbTYPHI.

*Pa3BuBaTh y 00y4aronIMXcsi HABBIKK MTO3HABATEILHON, TBOPUECKON JeATEIHLHOCTH;

Paszgea 1. [lmanupyembie pe3yibTaTbl OCBOCHUSA TONOJHUTEIbHON 001e00pa3oBaTeIbHOM

o0mepa3BuBaOIIeH NPOrpaMMbl

Jluunocmuvie pezynomamol:

e (QopmupoBaHHE OTBETCTBEHHOTO OTHOIIEHHS K YYEHHUIO, TOTOBHOCTH U CIIOCOOHOCTH,
00y4aromuxcsl K CaMOPa3BUTUIO U caMOOOPa30BaHHUIO HA OCHOBE MOTHBAIIMHM K OOYUEHUIO U
MO3HAHUIO;

e (QopmupoBaHUE EIOCTHOTO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKW U OOIIIECTBEHHOW MTPAKTUKHU;

® pa3BUTHE OCO3HAHHOTO U OTBETCTBEHHOI'O OTHOIIEHUS K COOCTBEHHBIM MOCTYIKaM IpU
pabote ¢ rpaduueckoit nHPpopmaruei;

e ($opMHpPOBaHHE KOMMYHHKATHBHOW KOMIIETEHTHOCTH B IIpoIlecce 00pa3oBaTeIbHOM, yueOHO-
MCCJIEI0BATENCKOM, TBOPUYECKOUN M IPYTUX BUIOB JACSITEIHHOCTH.

Memanpeomemnmvie pe3ynomamubl.

® YMEHHE CTaBUTh yUCOHBIC 1IEIIH;

® YMEHWE HCIOJIb30BaTh BHENTHUH TUTaH JIJISl PEIICHUS TOCTABIICHHOM 3a1a4H;

® VyMEHHE IUIAaHUPOBAaTh CBOM JECHCTBUS B COOTBETCTBUM C TOCTABJIECHHOW 3ajadyedl u
YCIIOBHSIMU €€ peaTu3allvi;

® yMEHHE OCYIIECTBIISATh UTOTOBBIM M MOIIATOBBIA KOHTPOJb BBINOJHEHHUS Y4EOHOTO 3a/laHus
o mepexoay HHHOPMAITMOHHOW 00yJarolel cpeIbl U3 Ha4aabHOTO COCTOSIHHSI B KOHEYHOE,

® yMEHHE CITUYaTh Pe3yJbTaT ACUCTBUIN C 3TaJOHOM (LIEbIO);

® YMEHHE BHOCHUTb KOPPEKTHUBBI B JEHCTBUSA B CIydae PACXOXKACHHUS pe3yjbTaTa pEHIeHUs
3a/1a4u C paHee MOCTaBJICHHOMU LEJbIO;

e YMEHHE OIEHUBATh pPE3yJIbTaT CBOEH pabOThI C TOMOIIBID TECTOBBIX KOMITHIOTEPHBIX
pOrpaMM, a TakKe CaMOCTOSITENILHO OIpeeNsaTh Mpo0esbl B YCBOCHUH MaTepuaia Kypca.

IIpeomemmnule pe3yromamaoi:

® YMEHME HCNOJIb30BaTh TEPMHUHOJIOTHIO MOJEITUPOBAHHS;



e (QopmupoBaHuE TPEICTaBICHHUS OO0 OCHOBHBIX HW3y4aeMbIX TOHATHSAX: MOJIEIb, JCKU3,
cOOpKa, 4epTeK;

® TIOBBILICHUE YPOBHSI Pa3BUTHS MPOCTPAHCTBEHHOTO MBIIUJICHUS U, KaK CIIEJICTBUE, YPOBHS
Pa3BUTHS TBOPUYECKUX CIIOCOOHOCTEH;

e 00001IeHHE UMEIOLTUXCA MPEICTABICHUI O TeOMETpUUYECKUX (UTYpax, BBIICICHUE CBSI3U U
OTHOIICHUN B FTEOMETPUUYECKUX 00BEKTaX;

e (opmupoBaHHE HABBIKOB, HEOOXOIWMBIX JUIS CO3JaHUS MOJENCH MIUPOKOTO mpoduis u
W3yYEHUS UX CBOWCTB;

® JIOKYMEHTHPOBAHHE PE3yJIbTATOB TPYy/Ja U MPOCKTHOMN AESITEIbHOCTH;

® MPOCKTUPOBAHUE BUPTYAIbHBIX U pealbHbIX 0ObEKTOB U MPOIECCOB,

®  ICIOJIb30BAHHE CUCTEMbI aBTOMATU3UPOBAHHOTO MPOESKTHPOBAHMUS;

® MOJIETTMPOBAHUE C UCIOJIb30BAaHUEM CPEJICTB MMPOTPAMMUPOBAHNS;

e BeimosHeHnue B 3D macmrade u npaBuiibHOE 0OPMIIEHNE TEXHUIECKUX PUCYHKOB U 3CKH30B
pa3pabaThIBa€MbIX OOBEKTOB;

® TIpPaMOTHOE TMOJb30BaHUE TpadUUYEcCKON JOKYMEHTAIlMel U TEeXHHUKO-TEXHOJIOTHYECKON
uH(popMaliel, KOTOpble MPUMEHSIOTCS MpH pa3paboTKe, CO3MaHUU U IKCIUTyaTalluH
Pa3IMYHBIX TEXHUYECKUX OOBEKTOB;

® OCYIIECTBICHHE TEXHOJOTMYECKHE IMPOILIECCOB CO3/JaHUS MaTepHAlbHBIX OOBEKTOB,
UMEIOITNX WHHOBAIIMOHHBIE DJIEMEHTHI.

® yYMCHHE CaMOCTOSATEIBHO OMPEICNATh SN CBOEr0 OOydYeHUSs, CTaBUTh U (POPMYITHPOBATH
J1si ceOsi HOBBIC 3a/lauu B yu€0e M MO3HABATENBbHOM JESATEIHHOCTH, Pa3BHUBATh MOTHBBI U
MHTEPECHl CBOEH MO3HABATENBHON 1€ATEIbHOCTH;

® BJAQJCHHE OCHOBAMHU CaMOKOHTPOJIS, CAMOOLICHKH, MPUHATHS PEIICHUNA W OCYIIECTBICHUS
OCO3HAHHOTO BBIOOpa B yueOHOH U MMO3HABATEIHHON JNESATENbHOCTH;

® YMEHHE OIPEACNATh MOHATHS, CO3/1aBaTh 000OIIEHNS, YCTAaHABINBATh aHAJIOTHH,
KJIacCU(PUITUPOBAaTh, CaMOCTOATENLHO  BBIOMpaTh  OCHOBAaHUA W KPUTEPUU TS
KJIacCU(UKALMK, YCTaHABIUBATh MPUYUHHO-CIEACTBEHHBIE CBS3U, CTPOHUTH JIOTUYECKOE
paccyXJeHue, yMO3akiaoueHne (MHIYKTUBHOE, NEIYKTHBHOEC M IO aHAJIOTHH) U JeaTh
BBIBOJIbBI

e yYMEHHE CO3/aBaTh, MMPUMEHATH W MPEOOPa3OBBIBaTh Ipaduueckue OOBEKTHI NIl PEIICHUs
y4eOHBIX ¥ TBOPUYECKUX 33]1aY;

e YMEHHME OCO3HAaHHO WCIIOJNb30BATh pPEUEBBIE CPEACTBA B COOTBETCTBUU C 3agadyeit
KOMMYHUKAaIUU;

® TIOWCK U BbIJICJICHHE HEOOXOMMON HH(POPMAIIMH B CIIPABOYHOM pazjiesie Y4eOHUKOB;

® BIIQJICHUE YCTHOW M MMCbMEHHON PEYBIO.

Paznen 2. Conep:kaHue JONOJHUTENbHON 0011€00pa3oBaTebHOI 001epa3BHBaIOLICH
NPOrpamMmbl

Pasoen 1. Beeoenue

1.1 Monenu u moaenupoBanue. [IpuHIUMIIBEI 1 0COOEHHOCTH MOICITUPOBAHUS

Teopusi: O630p nporpammsl kypca. MHcTpykTaxk o Th. Buasr u cBoiicTBa Mojeneit, MeToabl
MOJEIINPOBAHUS.

[TpakTuka: O3HaKOMIICHHE C IPAKTHUECKUMHU rprueMamu cobmroaenust Th

1.2 Pabodee MecTO U KOMITJIEKC MMPOTPaMMHOT0 00eCTIeYeHHUS

Teopus: HUutepdeiic nporpaMmHoro obecriedeHus. BriroueHne U BBIKIIOUYEHHE YCTPOWCTBA.
OcHoBHbIe QYHKIIMN MEHIO. PeKUMBI OTKPBITUS U COXpaHEHUS (aiiiioB.

[Tpaktuka: Pabota Ha IIK B mporpamme 3D MonenupoBaHusi.

1.3 Dkcku3upoBaHue U MakeTupoBanue B 3D MoaennpoBaHuu

Teopus: DTanbsl MOAETMPOBAHUS: ICKU3-MAKET-IIPOTOTUII-MOJIENb.

[TpakTuka: pa3paboTka 3CKM3a U MakeTa 00bEKTa U3 IOCTYIHBIX MaTepHajoB.

1.4 3HaKOMCTBO ¢ IPUHLIUIIAMU TPEXMEPHOTO MOJEIUPOBAHUS



Teopusi:  Wurepdeiic  mporpammuoro  obecrieueHus.  MacmrabupoBaHue,  HOBOPOT,
nyoIupoBaHueE.

[Tpaktuka: Pabota na IIK B mporpamme 3D MonenupoBanusi.

1.5 TBopueckas u 3aueTHast TBopueckas padora B Lego Digital Designer

Teopusi: OcoOEHHOCTH TBOPUYECKOIO MOJAEIMPOBaHUA. PazmuuHble NMOIXOJbl K TBOPUYECKOMY
MOJIETTMPOBAHUIO.

[Tpaktuka: Cozganue 3D moxenu B Lego Digital Designer.

1.6 TTpuHIUIIBI MOJICTMPOBAHUS 3 TOTOBBIX 0OBEKTOB

Teopus: UuTtepdeiic mporpaMmHoro obecriedeHus. BrimroueHne W BBIKIIOUYEHHE YCTPOWCTBA.
OcHoOBHBIE QYHKIIMU MEHIO. PeXXUMBI OTKPBITHS U COXpaHEHUs (ailyioB.

[Tpaktuka: Pabota na IIK B mporpamme 3D MonenupoBanusi.

1.7 3nakomcTBO ¢ mporpammoii Google Sweet Home. M3menenue pazmMepoB 00bEKTOB

Teopus:  Wurepdeiic  mporpammHoro  obecriedeHus.  MacmrabupoBaHue,  IOBOPOT,
IyOnrpoBaHUeE.

[TpakTtuka: Pabora Ha IIK B nporpamme 3D monenupoBaHusl.

1.8 Pa3paboTka 3ckn3a uHTEphepa nomeneHus. [IpuHIuns 30HUpOBaHMSI TOMELCHUH.

Teopusi: DTanbl MOETUPOBAHUS: ICKU3-MAKET-IIPOTOTUII-MOJIENb.

[TpakTuka: pa3paboTKa 3cKu3a 00BbEKTa.

1.9 U3menenue nisera 00bekToB. HamoxxeHne TeKCTyphl.

Teopus: Pexum pepaktupoBanHus. DKCTpyaupoBaHue oObekra. PaboTa ¢ pa3HbIMU BHJIAMH
Mozenu. TekcTypupoBaHue.

ITpaktuka: Pa6ota Ha I1IK B mporpamme 3D moaeaupoBaHus.

1.10 Pennepunr mozaene.

Teopus: UnTepdeiic u HacTpoilku peHaepa, BBIOOp OCBELIEHHS U CLICHBI.

IIpaktuka: Pennep monenu.

1.11 TBopueckas pabora B Google Sweet Home.

Teopusi: OcoOEHHOCTH TBOPUECKOTO MOJEIMpPOBaHUSA. PazmuuHble MOJIXOJbl K TBOPUYECKOMY
MOJIETTUPOBAHUIO.

[Ipaktuka: Pa3zpadotka 3D monenu B Google Sweet Home.

Paszoen 2. Paboma c 3D moodenamu

2.1 3nakomcTBO ¢ nporpammoii Tinkercad.

Teopus: Pexxum pemakTupoBaHusi. DKCTpyaupoBaHHe oObekTa. PaboTa ¢ pa3HbIMH BHJAMH
Mojenu. TekcTypupoBaHue.

[Tpaktuka: Pabota Ha IIK B mporpamme 3D MonenupoBaHusi.

2.2 Metonpl co3nanust 3D 00bekTOB (4 yaca)

Teopus: Pexxum penaktupoBaHus. MeTo/ibl HOCTPOSHHUS 00BbEKTa — BbIJaBINBAaHUE, BBIpE3aHHE,
BpaileHue. PaboTa ¢ pa3HbIMM BUJIaMU MOJIENH.

TexkcTypupoBaHue.

[TpaxTtuka: Pabora Ha IIK B nporpamme 3D monenupoBaHus

2.5 Penniepunr mojaenei

Teopus: Untepdelic u HacTpolKK peHaepa, BBIOOP OCBEUICHUS U CLIEHBI.

IIpaktuka: Pennep monenu.

2.6 Topueckas pabota B Tinkercad

Teopusi: OcoOEHHOCTH TBOPYECKOIO MOJENUpoBaHMs. Pa3nuuHble MOJIXOABI K TBOPYECKOMY
MOJIETTUPOBAHUIO.

[Tpaktuka: Pazpadorka 3D monenu B Tinkercad

Pa3zoen 3. 3D neuamow

3.1 3nakomcTtBo ¢ npuHIunamu 3D nevyaru u padbotsl 3D npuHTEpa

Teopus: CTpoeHHe 1 IPUHIIUTT PAOOTHI MPUHTEPA, €T0 OCHOBHBIC HACTPOUKH.

Bunpel miactukoB g nedatu. [loaroroBka mpuHTEpa K Ie4yaTH, TEMIIEPATypHBIE PEXHUMBI,
HACTPOMKa CKOPOCTH II€YaTH U 3aIIOJIHEHUS MOJIEIIH.

[TpakTuka: HacTpoeuHble pabOThI C IPUHTEPOB.



3.2 Bujbl 1 cBOMCTBA TUIACTUKOB is Tiedatu. PaboTa ¢ mporpamMmoii-ciialicepom.

Teopusi: [loHsiTue craliCUHT MOJENIM, NapaMeTpbl CilalcHHra. 3HAaKOMCTBO C IPOrpamMMOM-
cinaiicepoM. Crnaiicuar mozenu. TemnepaTypHble peKUMBI 111 Pa3HbIX BUAOB IUIACTHKA.
[Tpaktuka: KonBepTupoBaHnue Mojienu B ciaiic-gaiin. [ledars mmactukamu

3.3 IloaroroBka 3D npunrtepa k neyatu. [leyars monenu

[Tpaktuka: IlogroToBka mpuHTEpa K IeYaTH, BHIOOP UM YCTaHOBKA TEMIIEPATypHOTO PEXHUMA,
HACTpOIKa CKOPOCTH I1€YaTH U 3aII0JIHEHUS MOJIEIH.

[Ipaktuka: KoHTpoJIb I€YaTH, pacxo/1a MJIaCTUKA U TEMIIEPATyPHOIO PeXHUMa.

Pazoen 4. Hmoczosasa paboma.

4.1 BBogHoe 3ausatue.

Teopus: Bwibop u oOocHOBaHume TeMbl NpoekTa. [loaxoapl K BBINOJHEHUIO MPOEKTHOM
JesATeIbHOCTH. AHaM3 BeIOpaHHOTO HampasieHus padbotel TPUC — meTonukamu.

4.2 IIpennpoeKkTHOE HCCaea0BaHue

Teopus: DTanbl BBINOJIHEHUS TPOCKTA.

[Tpaktuka: [louck uapopmanuu B cetnn MHTEpHET.

4.3 JIn3aifH-IpOEKTUPOBAHUE

[TpakTuka: Pa3paboTka 3CKU3-IIpOEKTa.

4.4 MakeTupoBaHue

[TpakTuka: PazpaboTka Makera. AHaJIU3 HEJJOCTaTKOB MaKET-MOJIEIH.

4.5 OcBoenue MeTo10B paboThl B mporpamme 3D monenuposanus Tinkercad

[Ipaktuka: Pa3zpadotka 3D mMoienu Ha OCHOBE MaKeTa C YYETOM BBISIBJICHHBIX HEJIOCTATKOB.

4.6 Pa3paboTka nportorumna (3 Jaca)

[Tpaktuka: Pa3paborka 3D Mopmenu Ha OCHOBE Makera, HajloxeHHe TeKcTypbl. [loxbOop
napaMeTpoB OynyIel nevaru.

4.7 IlpnobpereHnue HaBBIKOB paboThl ¢ 3D-neuarbio

IIpaxtuka: Hactpolika npunrepa. Iledats monenu.

4.8 [oaroroBka Kk mpe3eHTauu npoaykra. [IpencraBienne u 3ammra mpoeKTa.

Teopus: CriocoObl pe3eHTaluy, Len Ipe3eHTaluu IPoIyKTa.

[TpakThKa: OArOTOBKA MPE3EHTALIMOHHBIX MaTeprasioB. [Ipe3eHTaius npoayKra.

OtBertsl Ha Borpockl. CamoaHanu3 npoekTa. Pediekcus.

Paznen 3. Temarnm4yeckoe IUIAHHPOBaHUE [ONOJHHUTEJbHON 001e00pa3oBaTeJbHOM
o0mepa3BuBaLIel MPOrpamMmMbl

Ne | Tema sansitus

1 | Moaenu u MmozenupoBanue. [IpuHIUIBI 1 0COOEHHOCTH MOJICIMPOBAHMSL.
2 | Pabouee MeCTO ¥ KOMILJIEKC TPOrPAMMHOTO 00ecTIeYeHHsI
3 | Okcku3upoBaHUe U MakeTupoBaHue B 3D MoaenpoBaHun
4 | 3HaKOMCTBO C IPUHIMIIAMH TPEXMEPHOTO MOJICITUPOBAHUS
5 | TBopueckas pabora B Lego Digital Designer

6 | 3auerHas TBopueckas pabora B Lego Digital Designer

7 | 3nakomctBO ¢ nporpammoii Tinkercad.

8 | Meronsl coznanue npoctedmux 3D 00beKTOB

9 | Merousl coznanne 3D 00BEKTOB CIIOKHON QOPMBI

10 | Coznanne 3D 00BEKTOB METOJIOM BPALICHHUS

11 | TekctypupoBanue B 3D MonenupoBaHuU

12 | Pengepusr Moneneit

13 | TBopueckas pabora B Tinkercad

14 | Tropueckas padota B Tinkercad

15 | 3makomMcTBO ¢ mpuHIHIamMu 3D nedatn

16 | Ipuniun padotel 3D npuHTepa

17 | Buasl u cBo¥icTBa MIACTUKOB IS TeYaTH

18 | PabGota ¢ mporpammoii-ciaiicepom




19 | loxroroska 3D npuHTEpa K HeyaTu

20 | INoxrororka 3D npuHTEepa K Ie4aTH

21 | Ileuats Mozenu

22 | IlpoekTHast pabota. BBomHOe 3aHATHE

23 | IlpennpoeKTHOE UCCIIeIOBaHUE

24 | In3aiiH-IpOeKTHpOBaHHE

25 | MakeTupoBaHue

26 | OcBoenne MeTo0B padoThl B mporpamMme 3D monenupoBanus Tinkercad

27 | OcBoenune MeTo10B paboTsl B mporpamme 3D mozaenuposanus Tinkercad

28 | OcBoenune meTo10B paboThl B mporpamme 3D mopenupoBanus Tinkercad

29 | Paspabotka npoToTumna

30 | Pa3paboTrka npoToTuna

31 | Pa3paboTka npoToTuna

32 | IIpuoOperenue HaBBIKOB paboThI ¢ 3D-meuaThio

33 | IloaroroBka K Mpe3eHTalWH MPOAYKTa

34 | IlpencraBieHne U 3aIKTa MPOSKTA

Ipunoxenne Ne 1
MarepunanbHO-TeXHHUYECKOe o0ecneyeHne.

Jlis peanu3anuu coaeprkaHus IporpaMMsl e1arory Heo0XoJMMO UMETh!
Komnetorep ¢ ycranoBnenusM 110-10 mT.
3D npunTep - 1 mr.
Pacxonubie Matepuansl (tutactuk PLA)
Kpurtepun onieHKH pe3y/ibTaTOB UTOTOBOM ATTECTAIMM 00YyUYAKOLIUXCS
Jlis oLleHKM KauyecTBa 3HaHWM, YMEHUN M HaBBIKOB OOYYalOLIMXCSI MCIOJB3YETCSl YPOBHEHHAS
cucrtema oOLEHKU. OmpenencHue ypOBHEH HMCXOOUT M3 CTENEHH YCBOEHHUS IPOTrPaMMHOIO
MaTepuraia 00yJaroIMMHCS:
1. BbICOKMI1 YPOBEHB:
oOyyJaronuics 3HaeT:
-COBPEMEHHBIE TEXHOJOIMHM IPOEKTUPOBAHUS W IPOU3BOJACTBA M3JACIUN, OCHOBAHHBIE Ha
HCIIOJIb30BaHNU KOMIIBIOTEPHON TEXHUKU;
-METO/Ibl PELIEHMS POCTENIINX KOHCTPYKTOPCKHUX M TEXHOJIOTMYECKHX 3a/ay;
-OCHOBBI TPEXMEPHOU MeyaTH pa3IuYHbBIMU METOAAMU;
-0CHOBBI HacTpoiiku 3D nmpunTepa;
-CII0COOBI  KOMITBIOTEPHOTO TPEXMEPHOTO TI'E€OMETPUUYECKOr0 MOJEIUPOBAHUS U3JEIUNA B
pa3IMYHBIX IpOrpamMMmax;
-OCHOBHBIE NMPUEMBI TIO JOKYMEHTHPOBAHUIO MPOIECCOB MPOEKTUPOBAHUS U TEXHOJIOTHYECKON
MOArOTOBKH ITPOU3BOJICTBA U3EIINN.
2. CpenHHN YpOBEHbB:
OOyyaromuiicst 3HaeT:
-COBPEMEHHbIE TEXHOJOTMH TMPOEKTUPOBAHUS U TPOU3BOJACTBA M3JAENUN, OCHOBAHHBIE Ha
MCII0JIb30BaHNU KOMIIBIOTEPHON TEXHUKU;
-METO/Ibl PELICHHS MPOCTEUIINX KOHCTPYKTOPCKUX M TEXHOJIOTHYECKHX 3aj1ay;
-OCHOBBI TPEXMEPHOH I€UYaTH;
-CI10COOBI KOMITBIOTEPHOTO TPEXMEPHOTO FEOMETPUUECKOT0 MOJIETTUPOBAHUS U3/IEIINN;
3. Huzkuii ypoBeHb:
-00yyJaronuiicsi MOCTOSSHHO oOpalaercs 3a MOMOIIBIO K MeJarory npu padore ¢ nporpaMMHBIM
oOecrieyeHHeM, M3TOTOBICHUHU M3JIENUN; B paboTe JOIMycKaeT HeOpPEeKHOCTh, HEBHUMATEJICH,
HayaToe JIeJI0 He BCerjia J0BOJUT JO KOHIIA.
Mpuioxenne Ne 2

Y4eOHO-MeTOANYECKOE M MATEPUATbHO-TEXHHUYECKOEe 00ecredeHue




Cnmcok JuTeparypsl 1S y4alIuXxcs:

A.A. borycnasckuii, T.M. Tperbsik, A.A. ®apaponoB. KOMIIAC-3D IIpaktukym mis
HaunHamux—M.: COJIOH-TIPECC, 2006 r. (cepust «DnektuBHbi Kypc IIpodunsHoe
o0ydeHue»)

Azbyxka KOMIIAC 3D V15. 3A0 ACKOH. 2014 rox. 492 c.

Amnaronuii I'epacumoB. Camoyunrtens. KOMITAC 3D V12. - BXB-Ilerepoypr. 2011 rox. 464c.
[Toremxkun A. TeepmotenbHoe MonenupoBanue B cucremMe KOMIIAC-3D. — C-II: BXB-
[TerepOypr 2014r.

Cnmcok JuTeparypsl Il yYUTeJIs:

KOMIIAC-3D LT. TpexmepHoe moaenupoBanue. [IpakTruaeckoe pyKoOBOICTBO.

KOMIIAC-3D LT: yunmcsa MOAETUPOBATh U IPOEKTUPOBATh HA KOMITBIOTEPE.

Pazpabotunk A.A. borycmackmii, W.}FO. IllermoBa, KosomeHckuii rocymapCcTBEHHBIN
MeJaroru4ecKuii MHCTUTYT.

DJIeKTPOHHBIE Pecypcehl:

http://www.kompasvideo.ru/lessons/ - Buneo ypoku KOMITAC 3D

http://kompas-edu.ru - Meroauueckue Marepuanbl pasmenieHsl Ha caidte «KOMITAC B
00pa3oBaHUMN

http://www.ascon.ru — caiit pupmer ACKOH.
http://kursak.net/prakticheskie-raboty-v-sapr-kompas-3d/ - Tlpaktuueckue paboter B CAIIP
«Komnac-3D»

Texnuveckue cpeacTsa 00y4eHust

JEMOHCTpAllMOHHOE  000pyZOBaHME, TNpeJHA3HAUEHHOE [JJs JEMOHCTpPallMd H3Yy4aeMbIX
00BEKTOB;

BCIIOMOTaTeNbHOE O00OpyJOBaHME M YCTPOMCTBA, NpeJHA3HAYCHHbIE Mg OOecreueHus
AKCIUTyaTallM Y4eOHOM TEXHHKH, YA0OCTBa NPUMEHEHHUS HArjsAHBIX CpEeICTB OOydeHHs,
¢ (deKTUBHONH OpraHW3alMd MPOEKTHOM JEsITeNbHOCTH, B T. Y. TPHUHTEp, CKaHEp.
JIOTIONIHUTENIbHBIE MYJIbTUMeNUKHbIE (IU(pOoBbIe) oOpa3oBaTeNbHbIE PECYPChl, HHTEpPHET-
pecypchl, ayIno3arucy, BUAO(PUIbMBI, Caiiibl, MyIbTUMEINIHBIC TPE3CHTAIlUU, TEMATHUECKU
CBsI3aHHBIE C cojiepkanneM Kypca; [Iporpammuoe obecnieuenne: KOMITAC-3D LT
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