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ITosicHuTEIbHAA 3alIMCKA

3D-xoHCcTpyHpoBanue, IH(PpPOBOE MOAETHPOBaHKUE (TMPOTOTUIHUPOBAHUE) SIBISIOTCS
CEroiHs OBICTPOPA3BUBAIOINMMUCSA KOMIBIOTEPHBIMU TEXHOJIOTMSIMH, COCTABISIOUIMMU OCHOBY
J1000T0  COBPEMEHHOTO  TEXHOJIOTMYECKOTO TIpolecca pa3padOTKU  HOBOTO  M3ZICITHS.
CrpeMuTeNnbHOE Ppa3BUTHE W pacIpoCTpaHeHHe cpeacTB mudpoBoro mnpoussoactsa (3D-
HIPUHTEPOB, Ppe3epHbIX cTaHkoB ¢ UITY, ma3epHbIX CTAHKOB U JIp.), @ TAK)KE BHICOKOYPOBHEBBIX
U JOCTYIHBIX Ul OCBOCHMsI porpamm 3DMonenupoBaHus AelaeT BO3MOXKHBIM IIPENOJaBaHUuE
JTAHHOM TeMaTHKU B Kypce poOOTOTEXHHKH KaK BCIIOMOIaTelIbHOI'O HAlpaBJIEHUS WH)KEHEPHO-
TEXHUYECKOr0 KOHCTpyupoBaHMs. HaBblku, MojlygyaeMmble B XOJl€ OCBOEHHUS JaHHOM ydeOHOMH
IPOTPaMMBbI, JOCTATOYHBI Ui CBOOOIHOTO TBOPYECKOTO MOJEIMPOBAHUS, KOHCTPYHPOBAHUS
nerasuei, cOOpoK, MEXaHHU3MOB, MOTYT HCIIOJIb30BaThCSI OOYYAIOUIMMHCSA B XOJ€ BBIIOJHEHHUS
JFOOBIX MPOEKTHBIX PabOT TEXHUYECKOW HANPABICHHOCTH (B MEPBYIO OYepeb POOOTOTEXHUKH),
KaK B CHCTEME JIOMIOJHUTEIBHOTO 00pa30BaHMs Ha 3aHATHSX IO pPyKOBOJICTBOM I1€arora, Tak u
CaMOCTOSITENIBHO JIOMa.

JononuurenbHas oOmepas3BuBaromas nporpamma «OcHOBbl 3D- MonenupoBaHHs»
TEXHUYECKON HAIpPaBICHHOCTH COCTAaBJIEHa Ha OCHOBe pekoMeHJauuil denepanbHON 1LeneBOn
nporpammbl «Pa3BuTHE MOMONHHUTEIBHOTO OOpa3oBaHus nereld B Poccuiickoit denepamuu 10
2020 roga» U METOAMYECKUX peKoMeHanuii Acconuanuu 3D- o6pazoBaHusl.

[Iporpamma opueHTHpOBaHA Ha oOydvarommxcs B Bospacte or 13 mo 14 7er,
NPOSIBJIIONINX WHTEPECHl M CKIOHHOCTH B 00JacTH WH(POPMATHKH, MAaTEMAaTHKH, (DU3HKH,
MoienrpoBanus. Bua nporpamMmel: MmogudunuposanHas. Cpok peanuszauuu: 1 roau.

AKmyanbnocms 0aHHOU 00paA306amMeNbHOU RPOZPAMMBL OTIPEIECIIAETCSA TEM, YTO OHA:

- CIIOCOOCTBYET JOCTHXKEHMIO PE3YJIbTaTOB, MO (OPMHPOBAHUIO Y IMOJPOCTKOB OCHOB
UH)XEHEPHOW IpaMOTHOCTH, HH(OPMAIIMOHHO-KOMMYHHUKALIMOHHOM KOMIIETEHTHOCTH;

- JIONIOJIHSIET OCBOEHHE MPEMETHBIX 00J1acTel HHPOPMATUKU, MAaTEMAaTUKU (T€OMETPUH U
CTEPEOMETPUN) U TEXHOJIOTHH;

- co37aeT HOpMaTUBHYIO 0a3zy ocBoeHus 3D-MoaenupoBaHus NOAPOCTKaMHU, CKIOHHBIMU
K TEXHMYECKOMY TBOpPYECTBY, M, TEM CaMbIM, YAOBJETBOPSET HMX COLMAJIBHBIA 3alpoc Ha
npuoOpeTeHne 3HaHUN M YMEHUH, aJIeKBaTHBIX COBPEMEHHOMY YPOBHIO Pa3BUTHSI TEXHOJOTUH;
BOOPY’KaeT UX COOTBETCTBYIOLIMMHU HAaBBIKAMHU, TIO3BOJISIOIIMMHU PEAIN30BATh CBOM TBOPUYECKHE
UJEH U CYLIECTBEHHO COKPATUThH AUCTAHLIUIO O BOIUIOLICHMUS;

- obecneunBaer paboTy Mo NpodOopUEeHTALUU MOAPOCTKOB B 0OIACTH HHXKEHEPHO-
TEXHUYECKUX MpodeccHii, Mo3BOIsIET caenaTh npeanpodeccuoHantbHble IpoObl U

CTPaxoBKY MPO(HECCHOHATLHOTO CTAHOBJIECHUS.

OmauuumenvHvle 0cOOEHHOCIMU NPOPAMMBL

OTnuyuTeNnbHON O0COOEHHOCTHIO JIOTIOJIHUTEIBHONW OOIIepa3BUBAIOLIEH MPOrpaMMBbI
«OcHoBBl 3D- MoJenupoBaHWsT M TNPOTOTUINHMPOBAHUS» SBISETCA TO, YTO OHA CO3JaHa
CHEIHUAJIbHO ISl OCBOGHMS MOAPOCTKAMH MPUHIUIIOB pabOThl C COBPEMEHHBIMHU CHCTEMaMU
TBEPAOTEIBHOI0 TapaMeTpuueckoro 3D-nmpoekTupoBanusl.

BaxkHOUl 4acThlO 3aHATUH ABIAETCA JOBEJEHUE INPOEKTUPYEMOrO M3AEIUS 10
U3rOTOBJIEHUsST 00pasla, MPOTOTUIA, MPH HCHOJIB30BAHUU IS (U3NUYECKOTO H3TOTOBJICHUS
CIPOEKTUPOBAHHBIX W3JeNUd 3D-NpUHTEPOB, WM, NpPU HAIM4YUHU, OpYrux craHkoB ¢ YIIY
(Hampumep, Ta3epHOTo U (PPe3epHOTO).

JlanHasi mporpaMMa He TOJbKO J1aeT HAaBBIKM U YMEHHUs PaldOThl C MAaKeTOM Iporpamm
kiacca CAIIP, Ho u cmocoOcTByeT (opMUPOBaHUIO HH(DOPMALIMOHHO-KOMMYHUKATUBHBIX U
COLIMATILHBIX KOMIIETEHTHOCTEH.



Hcnonb3oBaHrue MeToAa MPOEKTOB CO3JAET YCIOBHS JUIsl COLIMATIBHOTO, KYJIbTYpHOTO U
npoeCCHOHATBLHOTO  CaMOOIIPENICJICHUs, TBOPYECKOW caMmopeann3anuyd OOy4aromuxcs, a
OpPUEHTHPOBAHHUE MOJIPOCTKOB Ha MOJIOKUTEIbHBIE 00pa3bl B TBOPUYECKUX PadOTaxX yUUT BUAETH
Y LICHUTh LIEHHOCTH PEAJIBLHOI0 MUpA.

B xone o0pazoBaTenbHON ACATEIBHOCTH MIPUMEHSIOTCS pa3IndHble (YOPMBI OpraHU3auu
JESATENIbHOCTH yJaluxcs U MeToJpl o0ydeHus. Ha HayanpHOM 3Tarie npeobiaaaaoT rpynnoBbie
U WHIUBUAYAIbHO-TPYIIOBBIE 3aHATHUSA, K KOHIy Kypca 4acTb y4eOHOrO BpEMEHHU BbIIEINSAETCS
HAa BBINOJIHEHNE UHAMBHUIYAJIbHBIX TBOPUYECKUX IMPOEKTOB YUAIIHXCA.

Ieau u 3agaum:

Henu:

- IOBBIIIATH HHTEPEC MOJIOJICKU K HH)KEHEPHOMY 00pa30BaHUIO;

- MOKa3aTh BO3MOXXHOCTH COBPEMEHHBIX TIPOTPAMMHBIX CPEICTB Uil 0OpabOTKH
TPEXMEPHBIX H300paKEHU

- [O03HAaKOMUTh C TMPHUHIMIIAMA ¥ HMHCTPYMEHTapueM paldoThl B TPEXMEPHBIX
rpaduyueckux pegakTopax, BO3MoxkHocTsIMU 3D nedaru.

3aoauu:

- pa3BUTHE TBOPUYECKOr0 MBIIIIEHUS Ipu co3aanuu 3D mozenei;

- (QopmupoBaHue WHTEpeca K TEXHUKE, KOHCTPYHPOBAHHIO, IPOrpPaMMHUPOBAHUIO,
BBICOKMM TE€XHOJIOTHUSIM;

- pa3BUTHE JIOTMUYECKOT0, AITOPUTMHUECKOTO U CUCTEMHOT'O MBIIIIJICHUS,

- (hopmupoBaHNE HABBHIKOB MOJCIHUPOBAHMS Yepe3 CO3JaHHE BUPTYaIbHBIX OOBEKTOB B
MIPEAJIOKEHHOM cpelie KOHCTPYUPOBaHUS;

- yri1yOJieHre U MpakTHYecKoe MPUMEHEHHE 3HaHUH 110 MaTeMaTuke (reoOMeTpun);

- pacupeHue o01acTi 3HaHUN 0 mpodeccusix;

- yJacThe B OJHMMIHAJAX, (EeCTUBANAX M KOHKYypCaX TEXHHUYECKOW HAIMPaBICHHOCTH C
WHIUBUTYAIbHBIMU U TPYITIOBBIMH MPOEKTAMH.

Oco0eHHOCTH OpraHu3aliu npouecca 00y4eHus

[Mporpamma paccunTana Ha 1 roj, ¢ mpoBeneHueM 3aHaTHil 1 pa3 B Henemto (34 yaca).
[TponomxuTenbHOCTb 3aHATUS 40 MUHYT.

Dopmol opzanusayuu y4eOHbIX 3aHAMUIL:

- IPOEKTHasl JeATEIbHOCTh CAMOCTOATENbHAs paboTa;

- pa0oTa B mapax, B rpyInmnax;

- TBOpUECKHE pabOTHI;

- MHAWBHIyabHAs ¥ TPYIIIOBas HCCIeI0BaTeIbCcKas padoTa;

- 3HAKOMCTBO C Hay4HO-IIOMYJISIPHOM JINTEpaTypOHl.

Memoowvt 0oyuenus:

- Ilo3HaBarenbHbI (BOCHpPHUATHE, OCMBICICHHE M 3allOMUHAHME YYalIUMHCS HOBOTO
Marepuaja C NpUBJICYCHHEM HaONIONEHUS TOTOBBIX MPUMEPOB, MOJEIMPOBAHUS, H3YUYECHUS
WITIOCTpALMiA, BOCIIPUATHS, aHAINU3a U 0000IEHHs IEMOHCTPUPYEMbIX MaTepHaIOB).

- Metoa mpoekToB (IpUM YCBOGHHWH M TBOPYECKOM IMPUMEHEHHHM HABBIKOB M YMEHUH B
nporecce pa3padboTKku cOOCTBEHHBIX MOJIENeH).

- Cucremarusupyromuii (becesa mo TemMe, COCTaBIEHUE CUCTEMATHU3UPYIOIIUX TaOJHIL,
rpaukoB, CXeMm H T.1.).



- KonTponbsHbIit MeTo (MPH BBISBICHUH KAYeCTBA YCBOCHUS 3HAHUH, HABBIKOB U YMEHUM
Y MX KOPPEKLHS B [TPOLIECCE BBIITOJIHEHUS IPAKTUUECKUX 3aaHUM).

- I'pynmoBast pabora.

Dopmuvl KOoHmpona:

- IpaKTUYeCKHe padoThI;

- MUHU-TIPOEKTHI.

Texywuii KOHmMpOb OCYIIECTBISETCS IyTEM MPOBEPKU PE3YIbTATOB BBINOIHEHUS
3aJaHUH 10 KaXKIOH U3 TEM 3aHITUH.

B kauectBe npomesrcymournoco konmposs NpeaycMaTPUBAETCS BBIMOJIHEHHE TECTOB IO
OTIENBHBIM pazfeniaM o0pa3oBaTeNbHON MpOrpaMMbl, a TakKe peryaspHOe IpOBEACHUE
OTKPBITHIX «OJUI-TYPHUPOB» (COPEBHOBAHUN 1O MOACITUPOBAHMIO HA BpEMs, MO 3aJaHHIM-
KapTOUyKaM).

Hmoeosbim konmponem SBASETCS 3allMTa MPOEKTOB U ydacTHe B KOHKypcax. OreHka
pe3yNbTaTOB OCBOCHMSI 00pa30BaTEIbHONW MPOTrpaMMbl BBIMOJIHSIETCS 1O COBOKYMHOCTH DPadoT,
BBIMIOJTHEHHBIX ~ KKIBIM OOYYarOMIMMCs, BKJIIOYash pe3yNbTaThl ydYacTHUS B Pa3IMYHBIX
MEPONPUATHSIX, (ECTUBAIIAX, KOHKYPCAaX C UCIOJB30BAHUEM TeXHOJOTHui 3D-KoHCTpyHupoBaHus
(B TOM umucie B MEPOIPHUATHIX APYrUX OObEIUHEHUN TEXHHYECKON HANpaBICHHOCTH, €CIH B
paboTax 00ydJaromerocs CynecTBEHHO NCTIOIb30BaHbI TEXHOJIOTHH 3D-KOHCTPYHPOBaHUS).



IInanupyemMble pe3y/bTaThl

Peanuzanus nonosHuTeNnbHON oOlIepa3BuBaroliell nporpamMmel «3D MonaenupoBaHue»
MO3BOJHUT C(HOPMUPOBATH Y MOAPOCTKOB AJCKBATHYIO COBPEMEHHBIM YCIOBHUSM TO3HULUIO U
OTHOLIEHHUE K TEXHUUECKOMY TBOPUYECTBY, MH)KEHEPHBIM CIELIMAILHOCTSIM, IIPOIPECCY.

Bocnumamenwnuole (nuunocmmuonie):

B mponecce nmpoxoxxeHHuss JaHHOTO Kypca Y y4yallluXcsl BOCIMTBHIBAETCSI CIIOCOOHOCTh K
COCPEOTOYEHUIO, TOYHOCTM K  HCIOJIHCHHMIO  QIrOpUTMa, BHUMaHue K  JCTajsM,
BHUMATEIbHOCTb, YyBCTBO OTBETCTBEHHOCTH 3a CBOK palOTy, aKKypaTHOCTb, YBaXXKHTEIbHOE
OTHOLICHHE K CBOEMY M YYXXOMY TPYyLy, YHOPCTBO B JOCTMIKCHHMM JKEJIAEMBIX DPE3YyJIbTaTOB,
NOHMMaHHE IICHHOCTU J00pOXKeNaTeNbHBIX W KOHCTPYKTHBHBIX OTHOLICHWH B KOJUICKTHBE.
Kpome TOro, Oymer pa3BHBaThCs IO3HABATENBHBIM HHTEpEC, MaMATh, KOMMYHUKATHBHBIC
HaBBIKHM, YMEHHUE B3aUMOJICHCTBOBATh B Tpymie, OyneT GopMHpPOBATHCS TBOPUECKUN MOIXOA K
IIOCTaBJICHHOM 3a7a4e.

Pazeusarouiue (memanpeomemmoie):

IIporpaMma mMO3BOJSET JOCTHUYb METANPEIMETHBIX PE3YyIbTAaTOB IO (POPMUPOBAHUIO
y4eOHOIO3HaBaTeIbHOW U MH(OPMAIMOHHONW KOMIIETeHIMH. B Xoze ocBOeHus mporpaMmsl u
BBINOJIHEHUS MTPAKTUYECKON pabOThl yyalyecs MPUMEHAT Ha MPAKTUKE 3HAHUs, [OJyYeHHbIE B
paMKax MIKOJIBHOM MPOrpaMMEBI II0 T€OMETPUH, CTEPEOMETPpHH, PU3UKE, MATEMATHKE.

Byner pa3BuBaThbcs MPOCTPAHCTBEHHOE BOOOpakKeHHE M OOpa3sHOE MBILUICHHWE, YMEHUE
BBIpAKaTh KOHCTPYKTOPCKHE HWJEH B BHIE pHCYHKa Ha Oymare u B Buae 3D-monenn,
M300peTaTeNIbcKUil MOAX0M, CIIOCOOHOCTh K HMHXCHEPHOMY MBIIIICHUIO, CaMOCTOSTEIHHOMY
IIOUCKY M HM3Y4YEHHIO HEOOXOIMMOHN HH(OpMAIMM, HABBIKM CO3HATEJILHOI'O U PallMOHAIBHOIO
UCIIOJIb30BaHUSI KOHCTPYKTOPCKUX TEXHOJIOIMH B CBOEH MMOBCETHEBHOM, yueOHOM 1 BHEYYEeOHOM
JESATEIIBHOCTH.

ITonpocTkn HayyaTcs NpPUHUMATh KOMIBIOTEP KAaK HWHCTPYMEHT, HEOOXOAMMBIH s
pelIeHHsT pa3MYHBIX TBOPYECKMX 3a7ady, 4YTO OyAeT CcrnocoOCTBOBaTh (HOPMHUPOBAHUIO
MH(OPMaLIMOHHON KYJIBTYphI KaK COCTaBIISIONIEH 0011el KyJIbTypbl COBPEMEHHOTO YeJIOBEKA.

Ooyuarowue (npeomemnvie):

B pesyabrare pabGoTbl OyneT OCBOEH OOyYaroIIMMMCS OIBIT cHelupUYecKon
JeSTENIbHOCTH 10 UHXXeHepHoMYy 3D-MonenupoBanuto. bByayT nprobpeTeHbl HaBbIKM U YMEHUS
[0 CO3JAHUIO 3CKU30B C YKa3aHHEM pa3MEpPHOCTEW M JPYruxX YCIOBHBIX OOO3HAa4YeHUH, 1o
UCIIOJIb30BAaHUIO PA3IMUHBIX OMepaltii, 10 KOHCTPYHUPOBAHUIO U aHUMUPOBAHHUIO COOPOK.

VYuamuecss Haydarcs cozgaBarh 3D-Monenu geraneil 1 cOOpOUHbIE MOJIENTH HECIOKHBIX
TEXHUYECKHUX YCTPOMCTB, paboTaTh cO COOPOYHBIMU MOJENSMH, HCIIOJIb30BaTh MPOJBUHYTHIE
IpPUEMBbl MOJICIMPOBAHUS Ha YPOBHE JeTalnu (MyJbTHTENa, MOBEPXHOCTH, MapaMeTpu3alius).
CMOryT caMOCTOSITENbHO MPUAYMaTh U CMOJAEIHUPOBATH HECIOKHOE TEXHUUYECKOE YCTPOUCTBO,
COCTOSIIIIEE U3 HECKOJIbKMX B3aUMOJICHCTBYIOIIUX AeTajeil. ByyT moHuMaTh NpUHIMIIBI PaOOThI
U YMETh UCMOJIb30BaTh B CBOMX KOHCTPYKIIUSAX TUIIOBBIE Y3JIbl 1 MEXAHU3MBbI, H3TOTABIUBATh UX
Ha 3D-npunTepe (moAOupaTh MaTepualbl, HACTpaWBaTh Claiicep, MedaraTbh) WIIM Ja3epHOM
CTaHKe, BBIIIOJIHATH PYYHYIO JOBOJKY U COOPKY MOTYYEHHBIX M3/ETHHA.

B wurore, OyayT pa3BUTBHI NO3HABATENIBHBIA HWHTEpEC M TEXHUYECKas JPyAULUS,
chopmHpoBaHa npeanpodeccuoHagbHas IIpeIMEeTHas MHXEHEPHO-KOHCTPYKTOpPCKast
KOMIIETEHIIUS.



Conep:xxanue nporpammsl «3D moaeanpoBanue»

PA3JEJ I. BBEJEHUE B TEXHOJIOTAIO TPEXMEPHOM ITEYATH (3 u)

Teopemuueckue 3aHAMUA

Texnuka Oe30MacHOCTH. AIMTUBHBIE TEXHOJOTHH. OKCTPYAEp M €ro yCTPOWCTBO.
OcHOBHBIE TOJIb30BATENbCKUE XapakTepucTUKU 3D npuntepoB. Tepmornactuku. TexHosorus
3D neuatu.

XapakTepucTUKa IporpaMMbl Ui TPEXMEPHOrOo MOJenupoBaHus. TBeproTenabHOE
moaenupoBanue. Hacrpoiika nporpamMmel. lHTEpdeiic 1 OCHOBBI yripaBieHus.

Hcnonp3oBanue cucrembl KoopauHaT. OCHOBHbBIE HACTPOMKU IS BBIIOJIHEHMS I€4aTH
Ha 3D npunrepe. [loaroroska k neuatu. [lewars 3D moaenu.

Ipaxmuueckue 3anamusi:

VYcranoBka mporpamMmbel OpenSCAD. Hacrtpoiika mnporpammbl. MccnenoBanue 1o
YIPaBJIEHUIO MBIIIBIO U KJIaBHATYPOH.

[TonroroBka k nevatu 1 nedatb 3D Moz€IM € UCTIONB30BAaHUEM Pa3HBIX IPOTPAMM.

PA3SJIEJI II KOHCTPYKTUBHASA BJIOYHAS TEOMETPUS (21 1)

Teopemuueckue 3aHAMUA.

Co3manne kyba u mpsiMmoyrojibHOro mapasuienenunena. Ocobennoctu 3D medarw.
[TepemenieHne 0ObEKTOB.

Coznanue mapa. Paspemenue. Co3gaHue MHOTOIpaHHUKOB. UTO Takoe pEHAECPUHT.
HacTtpoiiku neuatu u sxcnopt B STL-daiin.

OCHOBHbIE MOHATHUA: LWIMHAP, KOHYC, mpu3Ma M nupamuaa. CXOACTBO U OTIMYUS.
[TepemenieHre HeckoJIbKUX OO0BEKTOB. OCHOBHbIE OWIMOKM Tpu MozenupoBaHuu. Komanna
cylinder.

Komanel 1 npaBuia nosopota tei B nporpamme OpenSCAD. Oco6eHHOCTH TOBOPOTa U
MaciurtabupoBanus Tei. [IpaBuino npasoii pyku. KoMMeHTapuy K BBIITOJIHEHUIO 3a/IaHUI.

OcHoBHbIE cBeneHUs 0 MaciTabupoBannu Teia. Komanaa scale. OcoO€HHOCTH KOMAaH/IbI.
Uro Takoe ko3 punrenTsl MacmrabupoBanus. KoMmmeHTapuu K BBIOTHEHHUIO 3aJaHUM.

KouctpyktuBHas Onounasi reomerpus. I'paduueckue npumutuBbl. bByneBa pa3HOCTH.
OcHoBHBIe KOMaHnabl. byneBo mepeceuenue. Paznuunble mnepecedeHuss rpaduyecKux
npuMuTHBOB. KoManza intersection. OcoO€HHOCTH KOMaH/ bl U IIOCTPOEHUS MePECeUSHUH.

OCoOEHHOCTH MOJAETUPOBAHUS CIIOKHBIX OOBEKTOB Ha MPHUMEPE CO3/IaHUSl UIPATBbHOTO
KyOuka.

KomMmenTapun k wuHpopManuu B KoHcoiu mocie penaepunra B OpenSCAD
Ocob6ennoctu penaepunra. [lomuronansHas cerka. Jlmarpamma BpoHckoro u ee 0COOCHHOCTH.
Tpuanrymsnus [lenone.

byneso o0benunenue. Komanma union. OcobenHoctn komannabl. Kak 3¢dexTuBHO
MCIIOJIb30BAaThCS JAHHOE JIEHCTBUE.

Tpancdopmarus TpExMepHbIX 00beKTOB. OCHOBHBIE MOHSTHUS: BBITYKIOE MHOXECTBO U
BBINyKJIasgs 00oj04ka. OcoOeHHOCTH TpaHC(OpMAIMK TPEXMEPHBIX OOBEKTOB C MOMOIIbIO
komas bl hull Ha mpumepax. KommeHTapuu K BBITOJTHEHHIO

3a7aHui 1o co3nanuto moaenen «Kymon» u «Cepaeuko.

Bexrop. Bekropsl B npoctpancrse. KomnHeapHsie BekTopsl. [lapamiensHbIi nepeHoc.
Koopaunats! Bektopa. Cymma BektopoB. [IpaBuio tpeyronasuuka. [IpaBuso napamienorpaMmma.
[IpaBuio mapanienenumnena.



Cymma MUHKOBCKOTO JBYX MHOTOyrojibHUKOB. Cymma MwunkoBckoro B OpenSCAD.
Komanga minkowski, ee 0COOEHHOCTH U UCIIOJIB30BaHHE.

Ilpakmuueckue 3anamusi:

Pazpabotka u co3nanue monener «I[IpoTuBOTaHKOBBIN «ex», «[lupamunay, «Ilarepkay,
«3D».

Co3panue mapa paguycoMm 20 mMMm. Co3zgaHue MpOCTOM BEpPCHU Maccaxeépa Uisl PyK U
nmiapuka antucrtpecc, [loaroroska k neyatu u neyats Ha 3D npuHTepe.

Co3nanue MOy Karuiu U MEeKH.

Cosnanue monenei «Beprymka» u «lItumnay.

Cosznmanue moaeneii «CHeroBuk», «Cobauka» U «3BE3I0YKa.

Coznanne mojeneit «Kprouok» u «CrnokHast meriKa.

Coznanne mojeneit «Smmuuex» u «Konbioy.

Coznanne mogeneit «Yxo» u «11labioH rojgoBs».

Cospanue monenu «CnuHHED.

Cozmanue MoOJAENM WrpajJbHOrO0 KyOWKa. YCOBEpIIEHCTBOBAaHWE M JOBOJAKA MOJAEIHU
UTPATBHOTO KYOHKa.

Coznanne moaeneit «Enounas urpymka» u «MarHuTHble AepKaTean».

Coznanue MOJENN PAKETHI.

BrImonHeHNE 3a4€THOTO 3a/1aHUS - CO3/IaHNUE MOJICIH «3aHss KPBIIIKa cMapTHOoHaY.

BrinonHenue TBOpUECKOro MpoeKTa 1Mo TBEPAOTEILHOMY MOJICIUPOBAHUIO U TPEXMEPHOM
MeYaTH 1O COTJIACOBAHUIO C YUUTEIIEM.

PA3JEJL 111. OKCTPY3Us (10 v)

Teopemuueckue 3anamusi:

Kpartkue cBeaenus o0 skcrpysuu. [lnockue reomerpuyeckue GUrypbl: NpsMOYTOJIbHHUK,
KBaJpaT, KpyT, auic. [IpaBunbabie purypsl. Pamku u npodumm.

Kak paborats ¢ TekcToM. J[ob6aBieHne TeKcTa K TOTOBBIM MOJIEJNISIM Pa3HbIMH METO/IaMHU.

Kaxk paborats ¢ ¢purypamu. Komanas! twist u scale u ux mapameTpsl.

Urto Ttakoe cmemnienue. TopueBas kpomka. Komanma offset u ee mnapamerpsl.
Hcnonp3oBanne komaH bl offset 17151 U3roTOBIEHUS pa3HbIX MOJIENEH.

Tena, co3manHble BpamieHHeM. Buubl U 0COOEHHOCTH CO3[aHHs Tell BpPALICHHUEM.
Komanpa rotate_extrude. OCOO€HHOCTH €€ NCTIOIb30BAHUS.

Tena, co3manHble BpamieHHEeM. Buubl U 0COOEHHOCTH CO3[aHHs Tell BpPALICHHUEM.
Komanpa rotate _extrude. OcoGeHHOCTH €€ HCIOIb30BAHUS.

[Iporpammbl nByxMepHOro uepueHus. JIMHEHHas »HKCTpy3us KOHTYpOB. bricTpoe
co3nanue KoHTypoB B LibreCAD. ITapameTpbl 1 HaCTPOHKH.

DXF-daiin. Konsepramus nzoopaxennii B DXF. Ananu3 BO3MOXKHBIX ONTHOOK.

Ilpakmuueckue 3anamusi:

Co3znanue mozaenu «Tpadaper KOmKm».

Coznanune monenu «Kpacusas Baza» u «TpeyronbHast Bazay.

Co3nanue mozeneit «Boponkay, «Ilnadgon» u «Bazay.

CO3/IaHHE MOJEIM JIBYXKOMIIOHEHTHON enku. Co3nanue wmogened «Tapenka» u
«baboukan.

Cozmanne monenu «lllaxMaTHBINA KOHBY.

HUTOI'OBOE 3AHATHE



[lonBenenue WTOroB, MpoOBEpKa YCBOEHHUS Marepuana. BeicTaBka paboT, oOCyxkaeHHe
YCIEXOB U IJIAHOB.



TemaTuyeckoe MIAHMPOBAHUE ONMOJTHUTEILHOM 00pa30BaTEILHOM

MMporpaMmmbl «3D MOAC/IUPOBAHUCH

Ne Tema 3ansaTHS Ko- Bo
4acoB
PA3JIEJ I. BBEAEHUE B TEXHOJIOT IO TPEXMEPHOM ITEYATH (3 u)
1 OcHoBHble TexHONOrUU 3-D nevaru. 1
2 ITepBast monenb B OpenSCAD. 1
3 Ilewats Mmonenu Ha 3D npunTepe. 1
PA3JEJI I KOHCTPYKTUBHASA BJIOYHASI TEOMETPUA (21 1)
4 I'paduueckue npumutussl B 3D monenupoBanuu. Ky0 u kyoousa. 1
5 [[lap 1 MHOTOTpaHHUK. 1
6 [wmaap, npusMa, THpaMHIA. 1
7 IToBOpOT TE B IPOCTPAHCTBE. 1
8 [ToBOpOT Tex B IpOCTPaHCTBE. 1
9 MacmtabupoBanue Tel. 1
10 Bpluntanne reoMeTpuYECKuX Te. 1
11 Bpluntanne reoMeTpuYECKuX Te. 1
12 Bbruntanue reoMeTpuyecKux Tedl. 1
13 Bbruntanue reoMeTpuyecKux Tell. 1
14 [lepeceueHne reoMETpUUECKUX TE. 1
15 [lepeceueHne reoMeTpUUECKUX TE. 1
16 MopenupoBaHue CI0KHBIX OOBEKTOB. 1
17 Pennepunr. 1
18 OObeanHeHNe reOMEeTPUUECKUX Tell. 1
19 O0benuHeHNe reOMETPUYECKUX Tell. 1
20 Brinykias o6omouka. 1
21 Hemuoro o BekTopax. 1
22 Cymma MHUHBKOBCKOTO. 1
23 TBOpYECKUIl IPOEKT. 1
PA3JEJI 111. OKCTPY3HUA (10 4)

24 JIByxMepHbIE OOBEKTHI. 1
25 JIByxMepHbIE OOBEKTHI. 1
26 Jluneiinas skctpy3us. Pabora ¢ TekcToM. 1
27 Jluneitnas skctpy3us. Pabora ¢ ¢purypamu. 1
28 Jluneitnas skctpy3us. CMmelieHue. 1
29 DKCTPyY3Hs BpaIICHUEM. 1
30 DKcTpy3us BpamieHuem. Pabora ¢ TekcTom. 1
31 OKCTpy3usl KOHTYPOB. 1
32 OKCTpy3usl KOHTYPOB. 1
33 [ToBTOpeHue u 0600IIeHNEe MaTepraa. 1
34 IToxBeneHnye UTOTOB. 1




OobecneyeHue NporpaMmal
Yueono-memoouueckoe

J KOHCIIEKThI 3aHATHH Mo npeamery «TBepaorenbHoe MojenupoBaHue u 3D-
neyaTb»»;

J MHCTPYKLIUU U NTPE3CHTALUH K 3aHATUSAM;

J IIPOEKTHBIE 3a/1aHUS, IPOEKThl U PEKOMEHIAIIUH K BBIIIOJIHEHUIO [TIPOEKTOB,

J JMarHOCTHYeCKue paboThl ¢ 00pa3aMy BBIIOJIHEHHS U OLIEHUBAaHUEM;

J pa3aToyHble MaTepUabl (K KaKIOMY 3aHATHIO);

J MI0JIO’KEHHUSL O KOHKYPCAaX U COPEBHOBAHMSIX.

Mamepuanvno-mexnuueckoe

. KommbroTepHsblii kilacc He MeHee uyeM Ha 12 pabounx Mmecr,

° JlokanbHas ceTh,

o BbIxos1 B MHTEpHET ¢ Kax/10ro pabouero Mecra,

. Cxkanep, NpUHTEp YepHO-OEIbII 1 [IBETHOM,

. AkycTuueckas cucreMa (KOJIOHKH, HAYIIIHUKH, MUKPO(OH),

o MHTepakTHBHAS JOCKA WU 3KpaH,

IIpoecpammnoe obecneuenue

. oducusle mporpammsl — makeT MSOffice;

J rpaduvecKkre peaaKTopbl — BEKTOPHON M PacTPOBOi IrpaduKy;

J [Tporpamma OpenSCAD.
Pabouee mecmo odyuaemozo exnrouaem:

. Kowmmbrorep (cucTeMHBIN OJIOK + MOHUTOP);
o Haymauku u MuUKpodoH.

Pabouee mecmo neoazoea:

. Komnreiotep (cuctemMHblil 6J10K + MOHUTOP);
. KonoHk# 1 HaynIHUKY + MUKPOQOH;

. [TpuHTEepHI: IBETHOM M YepHO OEIbI;

. 3D npunrep — | nnm 2.

Jlureparypa

TeepnorensHoe MoaenupoBanue U 3D-nedats.7 (8) knacc: yuyebHnoe nmocodue/ JI. I'.
Komoco. — M. : BUHOM. Jla6opartopust 3nanuii, 2017
ABTOpCKHE METOIUYECKHE pa3padboTku 3ananuii / A. M. PeitoB — [DneKkTpoHHBIN pecypc]

Pexxum moctyna: / http://olymp3d.ru/
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