MMHMCTEPCTBO 06pa3oBaHNA MNprMOpPCKOro Kpas
[CocypapcTBeHHOEe 06pa3oBaTe/ibHOe aBTOHOMHOE YUpeXaeHue
A0MOSTHUTENBHOrO 06pa3oBaHMs AeTein
«[1eTCKO-HOHOLECKNIA LIeHTP MNpUMOPCKOro Kpas»

PACCMOTPEHA MPNHATA «YTBEPXOAHRD»
MeTOMYECKMM COBETOM nefarormyeckMm COBETOM
FOAY [0/ «[eTcKo- FOAY 00/ «[eTcko-
FOHOLLIECKMIN LEHTP FOHOLLIECKUIA LLeHTP
MpumopcKoro Kpas» MpumopcKoro Kpas»
MpoTokon Ne 3 [MpoTokon Ne
oT «06» anpens 2021 . oT «JO*» t JjM;jL@21 r.

TEXHOIOM A MEJIKOCEPUHOIO
[MPON3BOACTBA TPV INMOMOLLIW 3D NMPUHTEPA

[lononHuTensHas o6LeobpasoBarte/ibHas 00LLepa3BmBatoLLas NporpammMa
TEXHUYECKOWN HanpaB/fiEHHOCTK, peann3yemas B CETEBOI (hopme

BospacT yvawmxca: 12-15 net
Cpok peanmsaunm nporpammbl: 1rof

Koconanosa HO.B.,

metoguct FOAY A0[4 «4HOoL,
[MprMopcKoro Kpas»

Ocunos A.®.,

nejaror-opraHm3arop AeTCKOro
Mo6unbHoro TexHonapka MOAY 0O/
«QHOL, IMpuMopcKoro Kpas»

BnagnBocToK
2021



[MpoTOKON cornacoBaHMs AOMOHNTENBHON 06LLe06pa30BaTe/IbHOA
06LLepa3BMBatoLLEe NporpaMmbl
«TeXHON0rns MeNKoCepUnHOro NPoM3BoACTBa Npu NnomMowy 3D NpuHTEpa»

«COIrMACOBAHO»
3aBeayHoLMiA AeTCKOro MOGUIbHOIO / TannukoBa E.B./
TexHonapka
« » 2021 r.
«COIrMACOBAHO»
Anpektop MBOY COLL Ne_ / /
« » 2021 r.

[lononHuTeNbHas 06L1e06pa3oBaTebHas 06LlepasBMBaloLLas nNporpaMma
«TEeXHOMOrMst MefIKOCEPUIMHOro MpPOoM3BOACTBA NpU nomouw 3D  npuHTepa»
COOTBETCTBYET AENCTBYHOLMM (hefepasbHbIM, PervoHabHbIM HOPMAaTUBHbIM
[OKyMeHTaM Poccuiickoit deaepauuy U NOKaNbHbIMA HOPMATVBHLIM aKTaMy
FOAY JO4« IO LIMK».
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IMacnopT lNporpammsbl

HanmeHoBaHWe nporpaMmbl

ABTOp-COCTaBMTE/ b NPOrpaMmbl
(P.N.0, pomKHOCTb)

®UO, 0OMKHOCTb, KBaNUPUKaLmA
neaarornyeckmx paboTHUKOB,
peanusyloLlero nporpaMmy

HanpaBneHHOCTb NPOrpammbI:

Lienb nporpaMmmbl

dopma 06yyeHNs: 0YHas, 3a04Has, C
NCMO/b30BaHMEM ANCTaHLMOHHbIX
TEXHO/Orni

1) Cpoku peasimsalmm nporpaMmbl
2) O6beM NporpaMmbl

3) PeXknM 3aHSATUIA OYHbIX 3aHATUIN

4) PeXXMM OHNalH 3aHATUI

Bo3spacTt obyuatowpmxcs

OC06eHHOCTIN OpraHm3aLmm
06pa3oBaTe/ibHOM AeATeNIbHOCTY
(TpagnuUmMoHHas; Ha OCHOBe
CeTEBOro B3aMO/eliCTBIUS; C
NPUMEHEHNEM ANCT aHLMOHHbIX
TEXHONOrViA; NnocpeacTBOM
opraHu3auuy 3neKTPOHHOI 0
00Yyy4eHVst; Ha OCHOBE MOAENbHOIO
noaxopaa)

Knaccudgmkaums nporpamMmmbl no
YPOBHIO OCBOEHUS (CTapTOBbI,
6a30Bblii, yrny6neHHbIN)
Knaccudmkaums nporpammbl no
(hopme opraHu3aLum coaepXKaHms
(TpagnumoHHas, UHTerpupoBaHHas;
KOMIMNeKCcHas; MoAy/bHas)
PeKBU3NTbI YTBEPXKAEHMS
Mporpammbl

«TeXHONOrs MesIKOCEePUIMHOro NPOM3BOACTBA
npu nomoLum 3D npuHTEpa»

Koconanosa KOnna BUKTOPOBHa,

meToamct FOAY AHOL MNpumopckoro Kpas
OcunoB AnekcaHap ®enoposny,
rnefaror-opraH13aTop AeTcKoro MobuibHOro
TexHonapka MOAY AKOU MK

Yuutens TexHonornn MbOY COLL Ne

Meparor-opraHnsatop NOAY 04 «AHOLL

[MprMopcKoro Kpas»

Ocunos AnekcaHgp ®eaoposuy
TEXHUYECKas

dopmrpoBaHMe NePBUYHBIX KOMNETEHLNN B
061acTy NPOMBILLNEHHOrO An3aliHa Yepes
NCMNO/b30BaHNE KEeMC-TEXHOOTUIA.

O4Has thopma 06yUeHMs C NPUMEHEHNEM
ANCTAHLMOHHbIX TEXHONOM A

1) lroa
2) 18 yacoB (12 4yacoB 04HO/6 OHNAIH)

3) 3 3aHATUA N0 2 aKageMMUYecKnx Yaca B TeUeHme

12 KaneHfapHbIX gHel (3 napHbIX YpokKa - 6
aKafIeMNYeCKMX 4acoB B KaXKAbliA Npuess,
MOOW/IbHOr0 TEXHOMapKa B arnomepawuio) 2
pas3a B rog
4) 6 ypoKoB Mo 1akagemMmyeckKomMy 4acy, no
COrNacoBaHuUIo C yUYUTENEM TEXHONOTUU
11-15 net

Ha OCHOBE CETEBOIO B3aI/IMO,EI|el71CTBI/IFI

CTapTOBbI

MOZy/bHas

MNMpukas3 Ne 0T« » 2021 .
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Pasgen Ne 1. OCHOBHbIE XAPAKTEPUCTUKW NMPOIMPAMMBDI
1.1 MNoAcHUTeNbHaA 3annucKa

AKTya/IbHOCTb NpOorpamMmmb|

[ononHuTtensbHasa 06LLeobpazoBaTeNibHas 006Llepa3BmMBaroLLas nporpaMmma
«TeXHOMornsa MesikoCEPUINHOro NpPomM3BoACTBa Mpu nomowy 3D  npuHTEpa»
OpMEHTUPOBaHa Ha BbINOMIHEHNE COLMANbHOrO 3akasa 006LecTBa K cCuUCTeme
[OMOSTHUTENbHOro 06pa3oBaHusA feTeld U paspaboTaHa B COOTBETCTBUN:

- C MEeTOAMYECKUMU PEeKOMeHJAUMAMUA AN OpraHoB WCMOHUTE/IbHOW
BfacTm  cybbektoB  Poccuiicko  defepauumn 1M 06Lleobpa3oBaTe/bHbIX
opraHuMsaumini no peanmsauumn KoHuenummn npenogasaHust NpeaMeTHON 06/1acTu
«TexHonorus» B 00pa3oBaTe/ibHbIX OpraHmsaumsax Poccuiickoin degepauun,
peann3ytolmMx OCHOBHble 00Le0bpa3oBaTe/ibHble MPorpaMmMbl  (pacnopskeHve
MwuHucTepcTBa npocseLyeHns PO ot 1Hoa6ps 2019 roga Ne P - 109);

- C METOAMYECKUMW  PEKOMEHZAuMAMU MO CO3L4aHWUK0  MOOWUJIbHbLIX
TEXHONAPKOB «KBaHTOPUYM» A/ AeTeid, MPOXMBAOLMX B CE/IbCKON MECTHOCTA U
Ma/lbIX ropofax, B pamMKax pPervoHa/bHbIX [MPOEKTOB, 06ecneynBaroLLmnX
AOCTUKEHME LeNieid, nokasaTeneidl M pesynbTata MPOeKTa «YCNex Kakaoro
pe6EHKa» HauMoHaslbHOro  npoekta  «O6pa3oBaHMe» (pacrnopskeHue
MwuHucTepcTBa npoceelleHns PP ot 17 gekabpsa 2019 roga Ne P - 134).

[aHHas nporpamma 06ycnaBnMBaeT MOrpPyXeHue obydyarolmxca B
NHOPMALMOHHYO  cpefly, CTUMY/NMpPYeT WX [MO03HaBaTe/lbHbli WHTEPeC K
NH(OPMALMOHHLIM TEXHO/IOTUAM, CMOCOOCTBYET NPOJecCMOoHaIbHON OpreHTaL MK
MOAPOCTKOB B 06/1aCTV KOHCTPYMPOBAHWSA MPOMbILLIEHHOIO An3aliHa.

HanpaBneHHOCTb NporpamMMbl TEXHUYECKas.

YpoBeHb 0CBOEHWUA NPOrpaMmbl CTapTOBbINA.

OTnnymnTeNbHbIE 0COGEHHOCTM NPOrpamMmbl

[aHHaa nporpaMmMa peannsyeTcs B CeTEBON (popme, B pe3y/ibTaTe KOTOPOiA
npouecc 06y4vyeHUs ob6ecrneynBaeTcsa MOCPEACTBOM PeCYpcoB 06pa3oBaTeNlbHOM

opraHu3aLmm, peannsyoLLe 0OCHOBHbIE 06Pa30BaTe/bHbIE NPOrPaMMbl HA4aIbHOTO



06LLero, 0OCHOBHOro 06Lero n (Mnn) cpefHero o6LLero obpasoBaHns, U PeCypcoB
[etckoro mobunbHoro TexHonapka MOAY OO «[eTCKO-HOHOLLECKUA LEeHTp
Mpumopckoro Kpas» (danee - JeTCKU  MOGWNbHbLIA  TexHonapk  AOHOL,
[MpumopcKOoro Kpas).

O6pasoBaresibHast opraHu3aums Kak napTHEp npefocTtasiseT MOOGUIbHOMY
TexHonapky AHOLL MpumopcKoro Kpas nomeLLeHne 4 peannsaumy nporpammbl B
KeDKAbIV Npuess, LOCTYM K 3MIEKTPUYECKMM CETAM 1 MO BO3MOXHOCTMW AOCTYN B CETb
VHTEpHET.

[eTcKnin MobunbHbI TexHonapk AHOLL MNprMopcKoro Kpas npeaocTaBnser
CBOE  MaTepua/ibHO-TEXHUYECKOe  00OecrneyveHWe,  pacxofHble  matepuansbl
HeobXoAuMble AN peanu3aumy NPorpaMMbl B KaX[blil Mpuess MOOWUIbHOIO
TexHonapka B Arfiomepaumtio.

KnoueBbIM  NMPUHLMIOM  peann3aunyM  y4ebHOro CofepXaHus ABNfeTcH
MPUHLMN MHTerpauun obLLero 1 4onosIHUTENbHOro 06pa3oBaHmMs. B ocHoBe fJaHHOM
MporpamMmbl IEXXUT NPOrpaMmMa A0MNoNMHUTEIbHOTO0 06pa3oBaHns «IMPOMbILLIEHHBIN
anzainH»  (M.KO.PbpkoBa, C.I.CaaksiHa), peKOMeH[oBaHHas heaepasibHbIM
0repaTopoM CETU AETCKMX TEXHONAPKOB KBAHTOPUYM. 1 afanTUpoBaHHas C y4eTOM
0COOeHHOCTEN peann3aumm nporpaMm B JeTckom mMobunbHOM TexHonapke AHOLL
[MprmopcKoro Kpas.

Mporpamma peann3yetca B 00bEMe 18 uyacoB. dopma peanusayuu
COZiep>KaHusa nporpaMmbl - Moy bHas. MporpamMmma coCTOUT M3 TPEX MOAY e, ABa
N3 KOTOPbIX: MOAyNb 1 ««3HaKoMCTBO C mnporpammont «OpenSCAD» (co3gaHue
npumnTBoB)» (6 4Y.) 1 Moaynb 2 «3D neyatb» (6 4.), pean3ytoTcs B OYHOM
(hopmarte; moaynb 3 «IpoeKT 3anycka 3D MeKocepuinHoro npomssoacTea» (6 u.)
peanusyetca B (hopMaTe OH/MalH Ha nnatgopme zoom. Befylwmm MeTOLOM
00y4yeHuNs ABNAETCA METOL aKTUBHOIMO0 MPO6/JEMHO-CUTYAUMOHHOIO aHan3a,
OCHOBAHHbIA Ha 06YyYeHUW MyTEM peLlLeHNs KOHKPETHbIX 3ajady - CuUTyauui
(peLLeHre Keinco).

Pe>K1M 3aHAT W1 B paMKax ABYX OYHbIX MOAY/Nel:

3 3aHATMA NO 2 aKaIeMMYECKMX Yaca B TeueHne 12 KaneHAapHbIX AHeR no



6 aKkafleMUYeCcKMX 4YacoB B KaKAbl Mpuess LeTCKOro Mo6unbHOro TexHomnapka B
Arnomepaumto (Bcero 2 pasa B rof). Pe>xuM 3aHSTUIA B pamKax ANCTaHLMOHHOIo
Moayna: 6 akafeMUYecKMX 4acOB OHJIailH COMPOBOXAEHWA MO COrnacoBaHUIO C
yumTenem  TexHonornn.  [pOAO/HKUTENbHOCTb  3aHATUIA MO nporpaMme
cootBeTcTBYeT CaHlMuH 2.4.3648-20. AkageMUyecKunin Yyac CoCTaB/feT 45 MUHYT.
Mexay 3aHATUAMKN 0653aTeNlbHO YCTaHaB/IMBAETCA NepepbiB He MeHee 10 MUHYT.

AfpecaT nporpamMmmbli

[ononHuTtenbHasa 06LLleobpa3oBaTe/ibHas Mporpamma paccyMtaHa Ha
obyvatowmxcad B Bospacte 11-15 ner. K 3aHATMSM [ONyCKatoTca [AeTn 6e3s
creymanbHoro otoopa. MNMporpamma 0CO6eHHO ByAeT MHTEPEeCHa 1 NoJie3Ha TEM, KTO
XOYET 3aHMMAaTbLCA TEXHUYECKUM BUAOM TBOPYECTBA, MOMYUYNUTb HaBbIKM PaboThbl C
30, npuHTepoMm, 4TO NO3BOAUT MO OKOHYaHUIO MporpaMMbl  CO34aBaTb
06yyaroLnmMca COBCTBEHHbIE NPOEKTI.

CocTas rpynnbl NOCTOSAHHbIA. HanonHAemMocTb B rpynnax cornacHo CaHluH
2.4.3648-20.

1.2. Lenb v 3aga4mn nporpamMmmel

Llens nporpamMmmbl: OPMMPOBaHNE MEPBUYHLIX KOMMETEHLMU B 06/1aCTy
MPOMbILLIEHHOr 0 AM3aiiHa NOCPeACTBOM UCMO/b30BaHUS KEWNC-TEXHOOM .

3afauu nporpaMmmbI:

BocnuTtaTesibHbIE:

- pas3BUTb CMOCOOHOCTb aKTMBHO MNO6YXAaTb Cebs K MpPaKTUYECKUM
NENCTBUAM;

- pa3BUTb YMEHUA NHAMBUAYaNbHOW paboTbl B AUCTaHLMOHHOM (hopMaTe;

- pa3BuTb CMNOCOBHOCTb 3aHATb KOHCTPYKTUBHYHO MO3ULMIO B KOH(IMKTHOM
cuTyaumu;

- pasBUTb YMeHWE KOHTPOMMPOBATL CBOM MOCTYMKM,

Pa3BuBaloLLMe:

- pasBUTb YMeHWe WCKaTb MH(OPMaUM0 B Pas3/IMYHbIX MCTOYHMKAX WU

CTPYKTYPUPOBaTh €€;



pa3BUTb YMeHMWe NPeACTaBATb Pe3y/bTaTbl CBOEN PaboThbl OKPYXKAOLLIMM;

Pa3BUTb YMEHMe apryMeHTMPOBaTb CBOK MO3NLMID;

PasBUTb YMeHMe PaboTbl B KOMaHSE;

pasBUTb CMOCOBHOCTb MpaBU/IbHO OpraHM30BbIBaTL pabovee MECTO U
BpemsA 4ns LOCTMXKEHMS NOCTAaB/IEHHbIX LiENe.

O6yuatoLupe:

- MO3HaKOMWUTb C MNpaBWIamn TEXHWKM 6e30rmacHOCTM npu paboTe Co
cneuyanbHbIM 060pyA0BaHMEM;
- 03HaKOMMTb C MPOLECCOM CO3JaHns An3aiH-NPoeKTa, ero 0OCHOBHbLIMW 3Tarnamu;
- chopMmpoBaTh NPaKTUYECKNE HaBbIKM OCYLLECTB/IEHNA NpoLecca An3anHepcKoro
MPOEKTUPOBAHNS;
- cthopMmMpoBaTh MpaKTUYeCKne 1 TeopeTUYeckmne HaBblku 3d neyaru;
- C(hopMMpPOBaATL NPaKTMUYeCKMe HaBblkK paboTbl B nporpamme OpenScaD,
1.3. CopepxkaHue nporpaMmmbl

1.3.1. Yu4ebHbliA nnaH

No OuHo OHnNamnH
n/n HasBaHue Mofyns Beero Teopusa [MpakTuka Teopua [pakTuka

1 Mopaynb 1. «3HaKOMCTBO
C Mporpammoi
«OpenSCAD» (co3aaHue
NMPUMUTNBOB)

2 Mopynb 2. «3D neyatb» 6 2 4

3 Mogaynb 3.« 1poeKT
3anycka 3D
Me/IKOCEPUIHOIO
MPOU3BOACTBA»»

NTOro 18 5 7 1 5



1.3.2. Y4ebHbI nnaH

1 mofynsa. «3HaKOMCTBO ¢ nporpammoin «OpenSCAD» (co3gaHve

NPUMNTMBOB)
Konnyectso dopmbl
Ne yacoB
n/n Ha3BaHue TeMbl Bcero MoakTu aTTecTaLuy/
Teopus p KOHTPO/IA
Ka

1 WHCTpYKTaX NO TEXHUKE

6e3onacHocTu. IocTpoeHne

P 2 1 1 Onpoc
rpauyecknx nNpUMmMTBOB
(ky06, cthepa ut.n.)

2 OcCHOBHbIe onepaymu, HabntoneHve
AEACTBMS C 06beKTaMU B AeCTBUN.
(nepemeLLeHue, BpalleHue, Becena
CNOXEHWE, BblUMTAHME, 2 1 1
npounsBeaeHve, cxaTue n
pacTsxeHwe,

MOAN(MKATOPbI)

3 CosgaHue npoToTmna HabntoaeHue
06beKTa NPOMbILLIEHHOTO 5 1 1 B lercTBuu.
An3ainHa Becepna

NTOIro 6 3 3
1.3.3. CopepykaHuve y4ebHOro rnsaHa

1 moayns «MHCTpYKTaX Mo TexXHUKe 6e3onacHocTW. MocTpoeHme
rpaguyecknx NPUMUTUBOB (KY6, cepa UT.M.)»

Tema 1 TexHmka 6Ge3onacHOCTWU. [1ocTpoeHWe  rpaIMuecKmnx
npuMnNTUBOB (KY6, chepa uT.n.).

Teopua. NHcTpykTaxx no Th. TpebosaHwa no TE npu pabote B AETCKOM
MOOW/IbHOM TeXHoMapKe. ATOPUTM CO3AaHus 3CKM3a 4ns opMmMpoBaHus uryp.

MpakTuka. OnpegeneHne npo6neM, BO3HMKAKLWIMX KaXKAbIA [eHb WM Ha
pelleHne KOTOopbix OyfdeT HampasfeH 00bekT. [1poeKkTMpoBaHMe  KapTbl

M0/1b30BaTe/IbCKOro onbiTa. OLeHKa CYLLECTBYIOWMX pPeLleHniA JaHHOW MPo6IemMbl.



HanuncaHue anroputMoB 1 co3faHne NpUMUTUBHBLIX PUIryp, Kyo, cgepa, LMAnHAP,
MHOTOYTO/IbHUK.,

Tema 2. OCHOBHbIe onepauuun, AerncTBuA ¢ 0bbekTaMn (rnepemMeLleHue,
BpaLLeHVe, COXeHVe, BblYMTaHWe, MPOU3BEAEHMNE, CKaTMe N PacTSdKeHue,
MoAMUKaTOpPbI)

Teopwusi. I3yyeHme asiropyTMOB MPY CIOXKEHUW W BbIYUTAHUW MPUMUTUBHbIX
¢uryp. MpocTble MeToAbl NpeobpasoBaHns uryp.

MpakTuka. Co3gaHne uryp, CNoXeHWe 1 BbluMTaHUe, npeobpasoBaHue u3
OAHWNX B ApYrue, pacTsXKeHue, cxkatue, NpUMeHeHne MOANMUKATOPOB.

Tema 3. Co3gaHue NpoToTuna 06bEKTa NPOMBbILLJIEHHOIO An3aiHa.

Teopusi. OCHOBbI CO3aHNA MPOTOTUMOB. BbIOOP METOAMKN UCTbITAHWS.

MpakTuka. [eTanbHad pa3paboTka BblOpaHHOM naen. BblpaboTka CXeMmbl
(hYHKUMOHMpPOBaHMS 00beKTa, MaTepuanioB U CTUIMCTUKK. [lpakTuka. Havano
paboTbl Haj MPOEKTOM, YTOYHEHMe, KOPPEeKTUPOBKA 3afay A/ MOAEeNMpOBaHuUS
BbIOpPAaHHOr0 00bEKTa, HanmcaHue anropuTMOB, O0OCYXX[EHWE BO3HUKAOLLMX
MPO6/eMHbIX BOMPOCOB, MPUHATUE OOLLEro peLUueHns, KOPPEKTUPOBKa YepTexken,

co3faHue mogenn B nporpamme OpenSCAD.

1.3.4. Y4ebHblin nnaH 2 moayna «3D neyarb»

Konnuectso dopmbl
I_ll\}?_l Ha3BaHue TeMbl Bcero qaCOanaKTM aIT(BeHCTTS;V;W
Teopus
Ka
1 [dopaboTka npoTtotuna HabntogeHve
MoampuKaTopom color 2 1 1 B IENCTBUMN.
Becena
2 [NpyMeHeHne yHKUNn HabntogeHve
minkowski, ) 1 1 B AENCTBUMN.
hull,projecton. Hauano becena
rneyaru
3 3D neyaTtb 06bEKTA Hab6ntoaeHne
MPOMBILL/IEHHOr 0 9 5 B AEVCTBUN.
ansaiiHa Becena

NTOIo 6 2 4

10



1.3.5. CopeprkaHuve nporpamMmmbl 06yYeHUs 2 MOLY IS
«3D neyaTb»
Tema 1. JopaboTKa NpoToTMna mogugmkaropom color

Teopusi. HazHaueHne MOANMNKATOPOB, X NMPUMEHEHWE B CO31aHNN MOJENEN,

npumeHeHue color (cnekTpa).

MpakTuka. [JopaboTka CnNoXHbIXx 3D duryp C nepeceyeHVeM U

NpMMeHeHneM MoanhnKaTopoB. MprMeHeHUe color cnekTpa.

Tema 2. lNpumeHeHne ¢yHKUMM minkowski, hull,projecton. Hauvano

neyvartu.

Teopus. M3yyeHvie npumMeHeHue ¢yHKumii minkowski, hull, projecton wn

paszbop cozfaHusa mogeneit nnockux (2D) quryp.

MpakTyuka. Co3gaHune Quryp ¢ npumeHeHnem gyHkumin minkowski, hull,

projecton. Havano neyatn Ha 3D npuHTepe.

No
n/n

Tema 3. 3D neyaTb 06bEKTA MPOMbILLMIEHHOr0 AN3ainHa

MpakTuka. PaboTta ¢ 3 npuHTEPaMK, HabNaeHne, ucnpasneHne AedeKToB

1.3.6. YuebHbIii nnaH 3 moaynsa «IMpoeKT 3anycka 3D MeNKOCEPUMHOIO

NPOM3BOACTBa»
KonnyecTtso o ®dopMbl
yacoB ® I arTectaymu/
HasBaHue Tembl Bcero MpaKTy 53 KOHTPONS
Teopus X ]
Ka
MeToguki . Ha6ntofeHme
(hopmupoBaHIA naen 2 1 1 1+1 B AeCTBUN.
MPOMbILLNIEHHOTO Becena.
An3aliHa.
MpuHUMN TecTupoBaHue
(PYHKLNOHMPOBaHWSA 5 5 141 Brym | AHAEKC
MPOMbILL/IEHHOT 0 (hopmax.
n3genns
MoaroToBka OHnaiH-3almTa
npeseHTaummn. 3awmra 2 2 2 npoeKTa.
npoekTa

NTOIo 6 1 5 5
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1.3.7 CofeprkaHne nporpammMbl 006yyeHNs 3 MoAy S
«[MpoeKT 3anycka 3D MeNKoCepUIiHOro NPon3BoACTBax»

Tema 1. MeToAMKN (DOPMUPOBAHUSA NAEA MPOMbILLJIEHHOIO An3aiiHa

Teopus. O3HaKOMJIEHWE C CYLLIECTBYHOLWMMN METOAAMM FeHepaumn naen

MpakTuka. OnpefeneHve Npo6neM, BO3HMKAKOLMX KXKAbIA AeHb U Ha
pelleHne KOTOpbIX OyJeT HampasfeH 00bekT. [1poekTvpoBaHMe — KapTbl
M0/1630BaTe/IbCKOro onbiTa. OLeHKa CyLLeCTBYOLWMNX PeLLeHNI AaHHON NPo6eMbl.
Bbi6Op MPOMBLILWIEHHOrO  M3AenMsa  AnA  Ja/lbHEMLWero u3yyeHus.  AHaiu3
(hopmo06pa3oBaHMSA N IProHOMUKIN MPOMbILLIIEHHOTO U3LEeNKS.

Tema 2. MNprHUMN PYHKUNOHNPOBAHNA NPOMbILL/IEHHOTO N3AeNs

MpakTvKka. W3ydyeHne npuHUMNa (QYHKUMOHUPOBAHWUA MPOMbILLIEHHOIO
n3genus. MogpobHas oTomkcaums aetaneid U 3/1EMEHTOB MPOMbILLIEHHOTO
n3genus.

Tema 3. NogrotoBka npeseHTaumn. 3alinTta NpoeKTa

MpakTwukKa. MoAroToBKa 3aWwmThl NPOEKTOB. Pediekcus.

1.4. TMnaHupyemble pe3ynbTaTbl Mo UToram 06yyeHus

BocnuTtaTtenbHble:

- pasBuTa CrocoOHOCTL aKTUBHO MOOYxaaTb Cebsi K MNpakTUYecKnm
[eCTBUAM;

- pasBMTO YMeHVe UHANBUAYaAIbHOW paboThbl B AUCTAHLMOHHOM (DopMmaTe;

- pa3BuTa CNOCOBHOCTb 3aHATb KOHCTPYKTUBHYHO MO3ULMIO B KOHPINKTHOM
cuTyauuu,

- pas3BUTO YMEHMe KOHTPO/IMPOBAaTL CBOW MOCTYMKMN.

Pa3BuBatoLme:

- pasBUTO YMEHWe WCKaTb MH(OPMaUMIO B PasNYHbIX WCTOYHMKAX W
CTPYKTYpUpOBaTh €E;

- pa3BUTO YMeHWe NPeLCTaBATb pe3y/bTaTbl CBOE PaboTbl OKPYXKAOLLMM;

- pasBUTO YMeHME apryMeHTMPOBaTb CBOHO MO3NLMIO;
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- pasBMTO yMeHVe paboTbl B KOMaHAE;

- pasBuMTa CMNOCOOHOCTbL MNPaBWILHO OPraHW30BbIBaTb paboyee MeCTo U
BpeMsi 41151 LOCTUXKEHWS MOCTaB/EHHbIX LIENe.

Ob6yuatoLupe:

- 3HaeT npaswnia TeEXHUKM 6e30MacHOCTI Npu paboTe Co crneunanbHbIM
060py0BaHVEM;

- 03HAKOMWMCS C MPOLIECCOM CO3AaHMS AM3aliH-NMPOeKTa, ero OCHOBHbLIMU
aTanamu;

- c(hopMMPOBaHbl MPAKTUYECKME HaBbIKWM  OCYLUECTBNEHWS Mpouecca
[V3aliHEPCKOro NPOEKTUPOBAHMS;

- cthopMmMpoBaHbI NpakKTMYecKune HaBblkn 3d nevatu;

- GbOpMMpOBaHbI NPakTN4eCKNEe W TEOPETUHECKNE HaBbIKU pa6OTbI B

nporpamme OpenScaD

PA3AE/T 2. OPT AHU3AUMOHHO-TEQAT O MYHECKKME YC/10BUA
2J1. YcnoBua peanusaumu nporpamMmbl

1. MaTepuasnbHO-TeXHUYECKOe 0becrneyeHue.

[MomelleHWe A9 peam3aumy  NporpaMMbl - JO/MKHO  COOTBETCTBOBATb
CleyHoLLMMMN XapaKTepuUCcTUKaMu:

- y4yebHOe MoMelLLieHNe, COOTBETCTBYIOLLEE TPEOOBAHNAM CaHUTaPHbIX HOPM
N NpaBun, ycTaHoBNEHHbIX CaHlMnH 2.4.3648-20,

- KabuHeT o06opyaoBaH CToMaMU WM CTY/MbSMM B COOTBETCTBUM  C
rocyflapCTBEHHbIMU CTaHAapPTaMM.

Mpy opraHusaummM  y4ebHbIX 3aHATUA  COONIOAAKTCA  TUTMEHNYECKMe

KpUTEpUM A0NYCTUMbIX YCNOBWIA 1 BUAOB PaboT AN BefeHMs 06pa3oBaTe/lbHON

[EeATENTbHOCTHN.
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TexHn4yecKoe obecreyeHme

Ne HanmeHoBaHMe HanmeHoBaHMe
n/n

1 OdmcHasa TexHMKa Pabouee MecTO OOy4aroLlerocsi: HOYTOyK:
MPOV3BOANTENIbHOCTL MpoLeccopa He MeHee
2000 eamHML; 06bEM OnepaTUBHOM MamAaTh: He
meHee 4 ['6; 06bém Hakonutens SSD/eMMC:
He MeHee 128 6 (MM COOTBETCTBYHOLLMIA MO
XapaKTepucTKaM NepcoHa/IbHbIA KOMMbIOTEP C
MOHWUTOPOM, K/1aBUaTypoil W  KOJIOHKamw);
MbILLb.
paboyee  MeCTO  HAaCTaBHMKA:  HOYTOYK:
npoveccop Intel Core i5-4590/AMD FX 8350
— aHanornmyHas wnn 6osee HoBas MOZESb,
rpacmyeckmni npoueccop NVIDIA GeForce
GTX 970, AMD Radeon R9 290 —
aHanornyHas unu 6osee HoBas Mofeslb, 06bEM
ornepaTMBHON NamMATU: He MeHee 4 T0,
Bugeosbixoq HDMI 1.4, DisplayPort 1.2 nau
bonee HoBas  MoOfe/lb  MNpe3eHTaUMOHHOe
060pyA0BaHNe C BO3MOXHOCTbLIO MOAK/IHOYEHMS
K KOMMbIOTEPY — 1 KOMM/EKT; eAuHas CeTb

WiFi.
npuHTep 3D PICASO; ZENIT 3D
2 T[lporpammHoe OdhmcHoe nporpaMMHOe 0becneyeHue;
obecneyeHue nporpaMMHoe obecreveHne AN TPEXMEPHOro

mogenunposaHus (OpenSCAD)

3 PacxofHble Habop NPOCTbIX KapaHJallein — no
maTepuasbl KO/IMYECTBY 00YyYatoLLMXCS;
bymara opmata A4;

PLA-nnactuk 1,75 REC HeCKo/bKMX LiBETOB.

2. VIHhopmaunoHHoe obecreveHue: ayamo, BWAeo, (oTomarepuassbl,
NHTEPHET Pecypcl.

3. KagpoBoe obecreveHne peanumsaunm rnporpammbol

[na peanusauumn nporpaMmMbl TpebyeTcs yumTenb TeXHONOrnM n negaror

[ETCKOro MO6WMLHOrO TexHomapka. [Mpy MoAroToBkKe BMPTYaslbHbIX MPOEKTOB
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OpraHn3yeTcs METOANYECKOE COMPOBOXAEHME METOAMNCTOM LETCKOrO MOOWIbHOIO
TexHonapka. [ npeseHTaumy 1 3amTbl BUPTYa/IbHbIX MPOEKTOB MPUriallarTCs
BHELLHME 3KCMepTbl B 00MacTM TemaTuKM paspaboTaHHbIX 00y4aroLmmMmcs
MPOEKTOB.

2.2. OUeHOYHbIE MaTepUasbl

Peanunsaumsa nporpaMmMbl «TE€XHOMOTUSA MENKOCEPUMHOTO NPOM3BOACTBA NpU
nomolyn 3D NpuHTepa» npefycMaTpuBaeT TEKYLLMIA KOHTPO/b, MPOMEXYTOUHYHO
aTTeCTauunIo 00yYatoLLNXCS.

TeKyLWniA KOHTPONb MPOBOAMTCA B TEUEHME OCBOEHMUS KaXKA0ro 13 Mogynein
nporpammbl. TeKyLLMA KOHTPO/b BKIKOYAET cneaytowme opmbl: Geceaa, onpoc,
HabnoaeHVe B AeATeIbHOCTW, TECTUPOBaHNe B Iyr// AHAEKC (opmax.

[MpoMexXyTouHad arTecTaums MPOBOAMTCA B KOHLIE OCBOEHUA KaXAoro
mMoayns B opmMe 06CyXKAeHMS CBOEN paboTbl N0 MOAY/HO.

dopmbl  NPeabABEHNA W AEMOHCTPaUMM UTOroBbIX 00pa30BaTe/ibHbIX
pe3y/ibTaToB ABNAKTCA NpPe3eHTauMs 1 3aLmTa BUPTYa/lbHbIX MPOEKTOB.

[ns onpefeneHnst OCTUXEHNA MNaHUPYeMbIX pe3yibTaToB MPeayCMOTPEHbI
(hopMbl, METOAbl AWArHOCTUKN W KPUTEPUM OLEHKWU LOCTUMXKEHUS MIaHUPYEMbIX
pe3ynbTaToB, NpeAcTaB/eHHble B Tabnmue 1

Tabnuua 1. OueHoYHble NHCTPYMEHTDI

OugeHo4HbIe
I'InaHmpyeMble pesysibTaTbl WHCTPYMEHTbI
BocnuTaTe/bHblE: HabntogeHve B
- pasBuTa CNOCOOHOCTb aKTUBHO MOBYXXAaTb Cebs K AeAaTe/lbHOCTU
MPaKTUYECKUM LENCTBUAM,
- pas3BuUTO yMeHWe NHAMBUAYaNbHON paboThl B
ANCTaHUMOHHOM (hopmare;
- pasBuTa CNoCcOOHOCTb 3aHATb KOHCTPYKTUBHYHO
MO3ULMIO0 B KOH(D/IMKTHON CUTYaLuW;
- pasBUTO YMEHMe KOHTPO/IMPOBATL CBOW MOCTYMKMN.
PassuBatoLme: Hab6ntoneHve B
- pasBUTO YMeHWe 1UcKaTb MH(OPMaLMIO B AeATeNlbHOCTU
Pa3IMYHbIX NCTOYHMKAX N CTPYKTYPUPOBATDL €&; Becepa

3alinTa NPoeKToB
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- pasBMTO YMeHVe NPeacTaBsaTb Pe3ynbTaTbl CBOEN
PaboTbl OKPY>KAOLLMM,;

- pasBUTO YMEHME apryMeHTUPOBaTb CBOK MO3ULIMIO;

- pas3BUTO YMeHMe paboTbl B KOMaHAE;

- pasBuTa CNOCO6GHOCTL NPaBU/IbHO OPraHN30BbLIBATbL

pabouee MecTo 1 Bpems A1 AOCTUXKEHNS
MOCTaBNEHHbIX LieNei.

Ob6yuatoLme: Hab6ntoaeHve B

- 3HaeT npasusia TEXHUKN 6e30MacHOCTU Npu AeATeNbHOCTY
paboTe co cneymanbHbIM 060pYyA0BaHNEM; becena

- 03HaKOMM/ICA C NPOLIECCOM CO34aHNA AM3aiH- TecTupoBaHve B ryrn/
MPOEKTa, ero OCHOBHbIMM 3Tanamu; SHAeKC (hopmax

- chopmmpoBaHbl NpaKTUYECKUe HaBbIKN 3alluTa NpoeKToB
OCYLLIeCTB/IEHWNA MpoLecca AU3aiHepCKoro
MPOEKTUPOBaHMS;

- chopMUPOBaHbI MPaKTUYECKME HaBbIKN 3d
neyvatw;

- C(hopMMpPOBaHbI NPaKTUYECKME U
TeopeTUYecKne HaBbIKM1 paboTbl B MporpaMme
OpenScabD.

Mpn OUEHKe pe3ynbTaToOB MWCMOMb3YETCA (OpMa OLEHOYHOW Tabnuubl
pasBUTMA 06yyvatoLLLerocs, npeactasneHHas B MpunoxeHun 2.
2.3. MeToanyeckoe obecneyeHune
B npouecce peanusaumm nporpaMMbl MPUMEHSIOTCSA Cneaytowmne MeTogabl
00y4yeHms:
1. CnoBecHble MeToAb! (06BACHEHWSA, MHCTPYKTaX, beceaa v ap.)
2. [JeMOHCTpaLMOHHbIe METOABI.
3. MeTtog HabnogeHNs.
4, CTMMynnpoBaHue.
dopmbl oOpraHusaumm y4ebHoro ATEOpeTUYECKMe YUYebHk
MpaKTUYeckne y4yebHble 3aHATUA; OHMANH-3aHATUA (BeGUHapbl), Npe3eHTauus u
OHMalH Ny6MYHas 3aLMTa MTOroBoro 06pasoBare/ibHOr0 NPOAYKTa.
Meparormyeckune TEXHONOMMN: KeiC-TEXHONOIUSA, TEXHOOMNA NMPOEKTHOM
[eATeNIbHOCTH,
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2.4. KaneHgapHbIii y4ebHbIn rpagmk

KaneHaapHbIin y4ebHbIN rpaduk npeactasneH B Mpunoxenmun 1

2.5. Cnucok nutepatypsbl
Anbtwynnep I.C. Kak ctaTb reHnemM: XXM3HeHHas cTpaTerus TBOPYECKOWA
nnyHocTn. MuHck: benapych, 1994,
. AnbTwynnep I.C. Hantn wngeto. BsegeHve B TeOpUO  peLUeHus
n3obpetaTenbCkmx 3agad. M: AnbnuvHa Mabnuwep, 2019.
. Jingtka XK., Orunen T. [Oymail Kak [u3aiHep. [un3aiH-MbllnieHne AN
MeHemkepoB. M.: MaHH, VBaHoB n ®epbep, 2015.
. LWoHeccn A. Kak cTaTb An3ainHepoM, He npogas ayLly abssony. Creé: Mutep,
2015.
. Moptan Designet.ru npoteccroHasbHbIN Pecypc 0 NPOMbILLIEHHOM An3aliHe
B Poccun, http://designet.ru (gata obpatyeHmsa 14.04.2020).
. NOTCOT Inc WNHHOBaLMOHHOE An3ariHepcKoe CO00LLECTBO

http://www.notcot.org (gata o6patueHms 14.04.2020).
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[NpunoxkeHwne 1

KaneHgapHbIn y4ebHbI rpafmk
Ha20 -20  y4yebHbIN rog
Mo A0NO/THUTENIbHON 06LLIE06pa3oBaTe/IbHON 06LLEepa3BnBatoLLEN MPorpaMme
«TexHONornsa MenKoCepUnHOro NPoM3BoACTBa npu nomoLum 3D npuHTepax»

paiioH MprMopCKOoro Kpas

Mnowaaka AMTIT: MBOY COLL Ne
(appec: )

Meparor-opraHmsatop AMTI1
Yuutenb TexHonornn MbOY COLL Ne

[eTckas rpynna Ne

Ne n/n [aTa Tema 3aHATUSA Kon- dopma 3aHATUA MecTo dopma
BO nposegeHne KOHTpO~NA
yacoB
Mogaynb 1
«3HaKOMCTBO C nporpammoii «OpenSCAD» (co3gaHne NpUMUTMBOB)»
VIHCTpYKTaX no 2 TeopeTmnyeckoe
TEXHUKe 3aHATHe
6e30MacHoOCTW. npaKkTU4ecKoe
MocTpoeHwne 3aHATME Onpoc
rpaguyecKmnx
npUMUTMBOB (KYO,
cthepa ut.n.).
OCHOBHble 2 TeopeTmyeckoe HabntogeHve
onepauuu, 3aHATHe B AENCTBUN.
JencTBua ¢ npaKTnyeckoe Becepa.
0b6beKkTaMu 3aHATUe
(nepemeLeHue,
BpaLLeHwe,
C/IOXKeHWe,
BblUMTaHue,
npov3BeaeHue,
cxartue n
pacTsaXKeHMe,
MOAUMDMKATOPbI).
CospaHwue TeopeTnyeckoe HabntogeHve
npoToTMNa 06beKTa 3aHATUe B AENCTBUN.
becepa.
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BebuHap
1

BebuHap
2

BebuHap
3

BebuHap
4

BebuHap
5

MPOMbILLNEHHOTO
An3aliHa

[opaboTka
npoToTMna
MOAN(UKATOPOM
color

[MpumeHeHne
YHKLMN
minkowski,
hull,projecton.
Hauano neuvatu

3D neyaTb 06BLEKTA
MPOMbILLNEHHOIO
An3ainHa

«[MpoeKT 3anycka 3D MenKoCepuiiHoro Npov3BoACTBax

MeToanKu
(hopmupoBaHus
naew
MPOMBILLSIEHHOIO
Aun3aiiHa.

MeToaunku
(hopMMpOBaHUS
naew
MPOMbILLIEHHOIO
An3aliHa.
MprHUMN
(DYHKLIMOHMPOBaHUSA
MPOMbILLIEHHOIO
nsgenus
MpuHUmn
(DYHKLMOHMPOBaHNSA

MPOMbILL/IEHHOT O
n3genvs

MogrotoBka
npeseHTauumn.
3aluTa npoeKTa

npakKTnyeckoe
3aHATHE

Mogaynb 2.

«3D neyatb»

2

2

2

1

TEopeTn4eckoe
3aHATNE
NnpaKTn4ecKoe
3aHATNE

TEOPETUYECKOE
3aHATHE
NnpakKTU4eCcKoe
3aHATNE

MpaKTU4eckoe
3aHATYE
NpaKTUYecKoe
3aHATHE

Mogaynb 3.

OHNaH-3aHATHe
(TeopeTunyeckoe
3aHATHE)

OHNalH-3aHATNE
(npakTHnyeckoe
3aHATHE)

OHNaNH-3aHATHe
(npakTnyeckoe
3aHATUe)

OHNaH-3aHATNe
(npakTnyeckoe
3aHATME)

OHNaH-3aHATUe
OHNaliH
(ny6nunyHas
3almMTa UToroBoro
06pasoBaTesibHOro

npoayKTa)

Mognuce (negaror-opraHunsatop AMTI)

Mognuck (yumtens TexHonornm MbBOY COLLU Ne )

HabntoneHne
B AENCTBUN.
Becepa.

Hab6nopaeHve
B AENCTBUN.
Becepa.

HabntoaeHve
B lENCTBUN.
Becena.

Ha6noaeHue
B AEACTBUN.
Becepa.

TecTupoBaHue
Bryrn/
AHAeKC
(hopmax.

OHnaiH-
3almTa
npoekTa.
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[MpunnoxeHwne 2

Ne damunns,
nms

Ne damunns,
nmMm4a

No damunnns,
nms

dopma oLeHOUHOW Tabnmubl pa3BUTUA 06yYaroLLEerocs

Pa3BuTa CNOCOBHOCTb aKTUBHO
nobyxpaatb ce69 K NpakKTUUYECKUM

pencrTeuam

Pa3BnTo ymeHue nckartb
NHopMaLmio B

Pas3IMyYHbIX NCTOYHUKAX U

CTPYKTYpuUpoBaTh e

1 2 3 4

3HaeT npaBuia TEXHUKK
6e3onacHocTy npu paboTe
CO crneuunanbHbIM
o6opyaoBaHueM

JTNYHOCTHbIE KOMNETeHU NN

Pa3snTto ymeHune
WHAUBMAYaNbHON paboThbl B
OVWCTAHUMOHHOM (hopmaTte

Pa3BnTa CNOCOBHOCTD
3aHATb KOHCTPYKTUBHYHO
no3uLU0 B KOH(MNUKTHOM

cuTyaumu
4 1 2 3 4 1 2 3 4

MeTanpeaMeTHble KOMMETEHL UK

Pa3BUTO yMeHue Pa3BUTO yMeHue Pa3BnUTO yMeHMe paboThl

npeAcTaBnaTb aprymeHTMpoBaTh CBOIO B KOMaHfe
pe3ynbTaTbl CBOEWA nosunyuto
paboTbl OKpYyXaroLWmnm
1 2 3 4 1 2 3 4 1 2 3 4
ﬂpEAMeTHbIe KOMMNETEHL NN
ChopmunpoBaHbl O3Hakomunce c CdopmupoBaHbI

npaKTnyeckme n
TEOPETNYECKNE HABbIKN

npoLeccom co3gaHus
An3aliH-NpoeKTa, ero

NpaKTnyeckne HaBblKN
ocyljecTBieHnAa npouecca

pa6oTbl B nporpamme OCHOBHbIMMW 3Tanamu [M3aiiHepcKoro
OpenScaD NPOeKTUPOBaHUA
1 2 3 4 1 2 3 4 1 2 3 4

Pa3sBnTo yMeHMe KOHTPONNpPOBaTh

CBOW NOCTYNKK

Pa3BuTa cCNOCOBHOCTH
NpaBWIbHO OPraHn30BbLIBATh
pabouyee MecTo U Bpems And
BOCTMIKEHMNS MOCTaBNEHHbIX

uenei
1 2 3 4

CthopMUpoBaHbl NPaKTUYeCKue
HaBblKUM 3d neyaTm
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MnaHnpyemble
pe3ynbTaThl

Pa3BuTa CNOCOBHOCTb
aKTMBHO NMobyXaaTb
cebs K NpakTUyYecKum
AEeNCTBUAM

Pa3BnTo ymMeHne
NHANBUAYa/IbHOM
paboTbl B
ANCTaHUMOHHOM
(hopmare

Pa3BMTa CNOCOBHOCTb
3aHATb
KOHCTPYKTUBHYIO
no3numio B
KOH(MKTHOWA
cuTyauum

Pa3BuTo ymeHue
KOHTPO/IMPOBaTL CBOU
MOCTYNKK

LLIKana anst oueHKM NnaHMpyeMblIX pe3ynbTaToB

Kputepumn oueHKu

Cnoco6HOCTb aKTUBHO
noby»xaatb cebs K
MPaKTUYECKUM
AEeACTBUAM

Ymeet
CaMOCTOSATENbHO
paboTaTb B
ANCTaHLMOHHOM
(hopmaTe, BbIMOHAET
3alaH1s BOBpPeMS ©
KayeCTBEHHO
Cnoco6HOCTb 3aHATb
KOHCTPYKTVBHYHO
no3numio B
KOH(IMKTHOWA
cuTyauum

YMeHune
KOHTPONNPOBAaTbL CBOU
nocTynku (MpuBOANTL
K LO/XHOMY CBOW
[eiCcTBUSA)

MakcuManbHbI
YPOBEHb

CpegHuii ypoBeHb

JINYUHOCTHbIE KOMMNETEHLUUN

10 6annos
BO/IEBbIE YCU/INA
pe6éHKa
noby»xaatoTcsa Bcerga
camyM pebEHKOM

10 6asinos
CaMOoCTOATE/TbHO
paboTaeT B
ANCTaHLMOHHOM
(hopmarte, BbIMOHAET
3a/laHns BOBpeMS U
KayeCTBEHHO
10 6asinos
CamMoCTOATE/IbHO
3aHVMaeT
KOHCTPYKTVBHYIO
no3uuuio B
KOH(/IMKTHOM
cUTyaumm

10 6annos
NOCTOSIHHO
KOHTponupyeT
cam cebs

5 6annos
BOJIEBbIE YCUNNSA
pebEHKa
noby»JarTcs MHoraa
camnm pebEHKOM

56annos
paboTaet
B AMCTaHLMOHHOM
(hopmaTte C NOMOLLbHO
negarora nam
poauTenein

5 6annos
3aHMMaeT
KOHCTPYKTUBHYHO
no3nuuio B
KOH(IMKTHOIA
CUTyaLMK C NMOMOLLbHO
negarora wm
poauTenei

56annoB
nepuoanyecKn
KOHTpoNupyeT

cam cebs

MeTanpeiMeTHble KOMMNeTeHLUN

MUHNManNbHbI K
YPOBEHb

3 6anna
BOJIEBbIE YCUNUS
pebEHKa
noby>kaarTcsa U3BHe

3 banna
HY>X[aeTcs B
MOCTOSHHOW NMOMOLLM
1 COMPOBOXAEHUN
negarora wmu
poauTenei

3 banna
Hy)XXaeTcs B
MOCTOSIHHOV MOMOLLY
1 COMPOBOXAEHNN
negarora
poauTenein

3 6anna
MOCTOSIHHO AelicTBYeT
nof BO3AeNCTBMEM
KOHTPONS M3BHE

MeTog
ONAarHOCTUKM

HabnogeHne
AEATENbHOCTY C
1CNO/Mb30BaHNEM
Kputepus byiinosoi
N.H., KnéHosoi H.B.

HabnogeHune
AedaTenbHOCTU C
NCMOMb30BaHMEM
Kputepws byiinosoi
N.H., KnéHosoin H.B.
PeLleHne Keicos

HabnogeHune
AEATENbHOCTM C
CNOMb30BaHNEM
Kputepus bylinosol
N.H., KnéHosoit H.B.

HabntogeHne
AESATENbHOCTM C
CMO/b30BaHNEM
Kputepms byiinosoii
N.H., KnéHosoii H.B.
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Pa3BUTO yMeHMe
NCKaTb MH(OPMaLMIO B
Pa3NNYHbIX
NCTOYHUKAX U
CTPYKTYpupoBaTh eé

Pa3BnTo ymeHue
npeacTaBnATb
pe3y/bTaTbl CBOEWA
paboTbl OKPYXKatoLLM

Pa3BnTo ymeHne
apryMeHT1poBaTh CBOKO
no3uumto

Pa3BnTO ymeHue
paboTbl B KOMaHAe

Pa3BnTa CMOCOGHOCTb
npasuIbHO
OpraH130BbLIBaTb
paboyee MeCcTo 1 BpeMs
AN151 [LOCTUDKEHNS
MOCTaB/IEHHbIX Liefei

CamOCTOSTENLHOCTb B
rnozGope v aHanmse
NMTEPaTypb

Csob6oga BnafieHna n
nogaum
obyvaroLmmuncs
MOArOTOB/IEHHOW
NHpopmauum

YMeHue
BOCMPUHMMATL 06LLme
fiena Kak cBov
CO6CTBEHHbIE

Cnoco6bHOCTb
CaMOCTOSITE/IbHO
roTOBUTbL CBOE
paboyee MecTo K
[eaTeNbHOCTU 1
ybupats 3a coboi

10 6annos
paboTaeTt C
NUTEpaTypoi
CaMOoCTOSATE/IbHO, He
NCMbITbIBAET OCOObIX
TpyAHOCTel

10 6annos
MpW NOArOTOBKE
npeseHTaumm
paboTtaeT
CaMOCTOSATENbHO, He
NCNbITbIBAET 0COObIX
TPYAHOCTEN, npu
3alyTe He TepsieTcs,
OTBeYaeT Ha BOMPOChbI

10 6annos
MHULMATUBEH
B 06LLMX Aenax

10 6annoB
paboTaeTt
CaMOCTOSITENbHO,
He UCMbITbIBaET
0C006bIX TPYAHOCTEN

56asnos
paboTaeT
C uTepaTtypou
C MOMOLLbIO nejarora
NN poauTenei

5 6annos
npv NOAroToBKe
npeseHTaumu
paboTaeT
C MOMOLLbHO Mejarora,
npw 3almTe He
TepseTcs, OTBEYAeT Ha
1/2 Bonpocos

56asnos
yyacTByeT npu
Noby>XAeHNN 13 BHE

5 6annos
paboTaeT C NOMOLLb
negarora v pogutenei

MpeaMeTHbIE KOMMETEHL MU

3 6anna
NCMbITbIBAET
CepbE3sHble
3aTpyAHEHUS Npu
paboTe C
NNTEPaTypOW,
HY>KaeTcs B
MOCTOSIHHOM MOMOLLN
1 KOHTpO/ie negjarora

3 banna
npwu NOAroTOBKe
npeseHTaLmu
UCNbITbIBAET
CepbE3HbIe
3aTpyaHeHus,
Hy)XaeTcs B
MOCTOSHHOW NMOMOLLM
nefarora

3 6anna
n3beraeT yyacTus

3 6anna
UCNbITbIBAET
CepbEsHble
3aTpyHeHus,
HY>KJaeTcs B
MOCTOSIHHOM NOMOLLY
negarora

Hab6ntoaeHue
AEeATEeNbHOCTH C
MCMNO/Mb30BaHNEM
Kputepms byiinosol
N.H., KnéHosoli H.B.

HabnoaeHne
[EeSTeNbHOCTM C
CMNO/Mb30BaHNEM
KpuTepusi byiinosoli
N.H., Knénosoii H.B.

3almTa NPoeKToB
PeLueHune KelicoB

HabntoaeHne
AEATENbHOCTM C
1CNOMb30BaHNEM
Kputepus byiinosoii
N.H., KnéHosoii H.B.
3almTa NpoeKToB
PelueHe KeincoB
Hab6ntoaeHve
AESATENbHOCTM C
CMOMb30BaHNEM
Kputepus byiinosoit
.H., Knénosoii H.B.
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3HaeT npasuna
TEXHWUKM 6e30MacHOCTM
npv paboTe co
cneunanbHbIM
0b6opy10BaHNEM

ChopMUpoBaHb!
npaKkTu4eckune u
TEOPeTUYECKNEe HaBbIKU
paboTbl B MporpamMmve
OpenScaD
O3Hakomusce c
MPOL,ECCOM CO3LaHNS
AM3aliH-NPoeKTa, ero
OCHOBHbIMW 3Tanamu
CopmumpoBaHbl
NpaKTUYeCKMe HaBbIKU
OCYLLeCTB/IEHUA
npovecca
[IN3aiiHepCcKoro
NPOEKTUPOBaHNS
ChopMupoBaHb!
NpaKTUYecKne HaBbIKu
3d neyvatu

3HaHue 06LWwux
npasun Tb, npasun
npu paboTe B
ayauTopun co
cneyyanbHbIM
060opyaoBaHUEM.
CobntofeHne npasun
Tbn
npegynpexaeHue Tex,
KTO npaswna He
cobnogaet

Bnapeet
TEOPETUYECKNMN 1
npaKkTUyecKMmMm
3HaHMAMM

YMeeT paboTaThb Co
CNosIMK, PeaaKkTmpyeT
roToBble
N306paXKeHMs,
npeo6pasyet urypbl

Mo)keT co3faBatb U
pacneyartatb 3D
mogenb Ha 3D
npuHTEpe

10 6annos
3HaeT npasumna,
cobntogaeT ux n

o6pallaeT BHUMaHWe,
Korja KTo-TO He
cobntoaeT npasuna
Tb

10 6annos
Bnajeet
TEOPETUYECKUMU 1
NpPaKTUY4eCKUMU
3HaHMSAMM,
NCMONb3yeT NX B
pasroBope

10 6annos
BbIMO/THAET BCE BUAbI
paboThbl C urypamu,
pefakTUpyeT roToBble

N3006paKeHNs

10 6annos
CaMOCTOATE/IbHO
MOXET pacrieyartaTb
3D mogenb Ha 3D
NpUHTEpE

56annos
3HaeT npasuna,
cobntoaaeT nx, HO He
obpallaeT BHMMaHue
Ha HecobnoaeHne
npasun Tb apyrumm
obyyatoLmmmncs

5 6annos
BnageeT
TEOPETUYECKUMM U
MPaKTNYECKUMM
3HaHMSAIMKM He B
MOJSTHON Mepe, He
NCMONb3YET KX
B pa3roeope

5 6annos
BbINOJIHAET 60Nee
1/2 BnpaoB paboThbl C

(hurypamm

5 6annos
MOXET pacneyaraTb
3D mogens Ha 3D
NnpuHTepe npu
4aCTUYHOIN MOMOLLM
negarora

3 6anmna
3HaeT npaBwna, HO He

BCerJa Co6/aaeT ux.

men 3amevaHms no
HecoONHAEHNIO
npasun Tb

3 6anna
He BnageeT
TEOpPeTUYECKUMU 1
NPaKTUYECKUMU
3HaHUSAMU

3 6anna
BbINO/HAET MeHee
1/2 Bn0B paboThbl €

(hurypamm

3 banna
MOXXeT paboTaTtb Ha
3D npuHTEpE TONBLKO
C HenocpeaCcTBEHHON
MOMOLLbIO Nejarora

HabntogeHwe,
onpoc

HabntogeHwe,
orpoc,
TeCcTMpoBaHue,
becepa.

3alumTa NpoeKToB

HabntoaeHwe,
becefia, peLLeHmne
KelcoB.

3auyTa NpoeKToB

HabnogeHwe,
becefa, peLleHune
KelCoB.

3alumTa NpoeKToB
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