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Kparkas anHoTanuA

3D monenupoBaHue SIBISIETCS MEPEAOBBIMU TEXHUUYECKUM HAIIPABIECHUEM C
OTPOMHBIM HWHHOBAIIMOHHBIM MOTEHIIMAJIOM W HECeT 3HAUYMTEIbHBIA BKIAJ B
pa3BUTHE COLMATBHBIX TEXHOJIOTUN caMOl pa3HOOOpa3HOM HampaBieHHOCTH. Ha
CETOIHAILIHUMN A€Hb TPYJHO MPEACTaBUTh U3TOTOBJICHUE IMPOKOTO Kpyra U3aeani
0e3 npumeHenust 3D MojenupoBaHUs W UCIOIB30BaHMs nedatu Ha 3D mpuHTepe.
Texnonornn 3D mnewyaTw HMCHOJB3YIOTCSI BO BCEX OTPACiAX HAyKH, TEXHHUKH,
MEAMIMHBI, B KOMMEpPUYECKON M YyIpaBieHUYecKoil aedarenbHocTu. Ilupokoe
npumenenrne 3D medars modydmiia B MpOW3BOACTBEHHOU cdepe. OHa sBisieTcs

OCHOBOH I CO3AaHMN pO6OTOBI/I ABTOMATHU3HUPOBAHHBIX ITPOU3BOIACTB.

C KaxaplM TOJOM YBEIMYMBACTCS YHUCIO JIET€H, Y KOTOPBIX MPOSBIISIOTCS
MHTEpPEC K CIEIUATbHOCTSAIM TEXHUYECKOW HAMpPaBIEHHOCTH M 4YacTHOCTU K 3D
MojenupoBaHuto. HauwHas MOATOTOBKY  CTapIICKJIACCHUKOB B  CHUCTEME
JOTIOJTHUTEILHOTO 00pa30BaHUs, POAUTENIA CHUXKAIOT MHOTHE PUCKH B BBIOOpE
Oynymei mnpodeccun. BaxkHO NpaBMIIBHO BBIOpaTh NPOrpaMMmy, ONTHUMAIIBHO
NOAXOMSIIYI0 KaXAoMy peOEHKy. OTO JaeT OCHOBY i (OPMHUPOBAHUSA Y
00y4aeMbIX TEXHUYECKUX KOMIIETEHIIMN U SIBJISIETCS OCHOBOM JIJIsI TIOCJIETYIOIIETO

npo¢eCCUOHATBHOT0 00pa30BaHMS MHKEHEPHON HAINIPABICHHOCTH.

AKTYaJlbHOCTh TPOrpaMMbl 3aKJIIOYAaeTCsl B TOM, YTO OHa CBsI3aHA C
nporieccoM HMHGOpPMATH3aMU W HEOOXOAMMOCTBIO [IJISI KaXKIOTO YeJOBEKa
OBJIAJIETh HOBEHUIIMMHU HH(GOPMAIIMOHHBIMU TEXHOJIOTHUSIMU JUIsl ajanTalid B
COBPEMEHHOM OOINECTBE M pealn3allid B TOJHOW MEpe CBOETO TBOPYECKOTO
MOoTeHIMANA. Pe3yIbTaThl TEXHUYECKOW (paHTa3Wu BCerma CTPEMUIIMCH BBIIUTHCS
Ha OyMmary, a 3aTeM U BOIUIOTUTHCS B JKW3HB. ECiu paHbiie, IpecTaBUTh TO, KakK
OyJeT BBITJISAACTH JOM WM MHTEPhEp KOMHATHI, aBTOMOOHWJIb WJIM TEIJIOXOJ MBI
MOTJIM JIMIIb 1O YEPTEeXKY WIM PHUCYHKY, TO C TOSIBJICHHUEM KOMITBIOTEPHOTO
TPEXMEPHOTO  MOJICIUPOBAHMSI  CTAjJO0  BO3MOXHBIM  CO37aTh  OOBEMHOE
n300pakeHne CIPOEKTUPOBAHHOTO COOPYKCHHSI. OHo  oTymyaeTcs
dboTorpadudeckoii TOYHOCTBIO M TIO3BOJISICT JIy4Illle TPEICTaBUTh cebe, Kak
OyAeT BBITVIANETh TPOEKT, BOIUIOMICHHBIM B JKM3HHM M CBOCBPEMEHHO BHECTHU

orpe/eieHHble KOPPeKTUBbl. 3D Mozenb 00bIYHO MPOU3BOAMUT Topasnio OoJiblliee
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BIICYATJIEHUE, YEM BCE OCTaJIbHbIE CIOCOOBI MPE3EHTAUUU OYIYyILIEro IMpOEeKTa.
[lepenoBble TEXHOJOTHH TO3BOJISIIOT JTOOMBATHCS MOTpCcAOMUX (3()(PEKTUBHBIX)

pe3ynbTaToB.

[Iporpamma JaHHOTO Kypca OpHUEHTUPOBAHA HA CUCTEMATU3AIMIO 3HAHUN U
yMEHUH 10 Kypcy HHGOPMATHKU B YACTH U3Y4eHUS UH(HOPMAIIMOHHOTO

MOJIETTUPOBAHUSI.

JlaHHasi MporpaMMa uMeeT TeXHHYeCKYK HANPABJEHHOCTh, HAMPABJICHA Ha
dbopMupoBanue KommeTreHTHOcTed B cdepe 3D momenupoBaHuss W TMeyaTH Ha
3Dnpuntepe o0yyaeMbIX CTapIIEro IMIKOJIBHOTO BO3pacTa, yCBOEHHE OCHOB 3D
MOJICJIMPOBAHUS U YUCIIOBOTO MPOTPAMMHOTIO YIPABJIECHHUS, pAa3BUTUE MOTHUBALIUHU K

TBOPYECKOU MPOEKTHOU ESITENBHOCTH.

Ileparornyeckasi weJiecoO0OpPa3sHOCTb 3aKJIIOYAETCSI B TOM, YTO JIaHHAsS
porpaMMa Mo3BOJIET BBIIBUTh 3aMHTEPECOBAHHBIX OOYYaIOIIMXCs, MPOSIBUBLINX
UHTEpEC K 3HaHUAM, OKa3aTb MM IIOMOIIb B (POPMHPOBAHUM YCTONYHMBOIO
WHTEpeca K MOCTPOCHHIO Mojenel ¢ momoinibio 3D-mpunTepa. Marepuan kypca
U3JIaraeTcsl ¢ y4eTOM BO3PACTHBIX OCOOCHHOCTEH y4aluxcs U ypOBHS UX 3HAHHM.
3aHATUS TOCTPOEHBI KAaK CUCTEMa TINATEIbHO MOAOOPAHHBIX YHIPaXXHEHUH U

33)121HHI>1, OPUCHTHUPOBAHHBLIX Ha MCKITPCAMCTHBIC CBA3U.

HoBu3Ha U oTJIMYMTE/IbHbIE 0COOEHHOCTH MPOrPAMMBbI COCTOSIT B TOM, YTO
pabota ¢ 3D MomenupoBaHHEM — OJHO M3 CaMbIX MOIMYJISPHBIX HaIpaBJICHUM
HCIIOJIB30BaHUS TIEPCOHAIBLHOTO KOMIThIOTEPA, IPUYEM 3aHUMAIOTCS ATOM paboTOM
HE, TOJBKO TMpodecCHoHalIbHbIE XYJIOXKHUKH W Ju3aiHephl. B Hame Bpems
TPEXMEPHOI KApTUHKOM YK€ HUKOTro He yauBullb. OgHako neyats 3D moneneid Ha
COBPEMEHHOM OOOpYy/IOBaHMU — JIeJI0 HOBOE. YuUallluecs OCBaWBaIOT a3bl
TPEXMEPHOTO MOJEIUPOBAHUS JTOCTATOYHO OBICTPO M HAYMHAIOT NMPUMEHSTH CBOU

3HAHHUA Ha IIPAKTHUKC.

JononuurtenbHast — oOpaszoBarenbHas mporpamma «3D  momenupoBaHue»
MIOCTPOEHA B COOTBETCTBUU HOPMATUBHO — MPABOBBIX JOKYMEHTOB: 3akoH P® «O0
oOpasoBanun», IlpumepHble TpeOOBaHHMA K MpPOrpaMMaM JOIOJIHUTEIBHOIO
oOpazoBanust fetet (mucbMo MunHHcTepcTBa oOpasoBanus — Poccuiickoit
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®deneparuu ot 11.12. 2006 1. No 06-18-44), [Ipuxaz Ne 1008 «O06 yTBepxkaeHUU
[Topsinka opraHW3anui M OCYIIECTBICHHUS OOpPa30BATEIBHON ACSATENHHOCTH TIO
JIOTIOJTHUTEIHHBIM 00IIe00pa3oBaTeIbHBIM IIporpaMMaM (MMCbMO MUHHCTEPCTBA

oOpazoBanus u Hayku P® ot 29.08.2013).

JlononHuTenbHas odiieoOpa3zoBarenbHas nmporpamma «3D MoaenupoBaHue

obmuM o6beMoM 108 yacoB M COCTOMT U3 TPEX MOJTYJICH:

> 1 moayasn — «I'padudeckue penaktopsl 4 3D MoaeupoBaHus»
> 2 moayJib — «Pabora Ha 3D npunTepen
> 3 moayJb — «[IpoektupoBanue u usroronnenue 3D moaenenn

Bo3pacr o0yuarommuxcs — ¢ 10 go 17 ner. MoxHO HauyuHaTh OOy4Y€HHE, C
Ar000ro Monynd, NPOHAS TpeABapUTENbHO COOECeOBaHUE C MENaroroM Hu
MOJATBEPJMB CBOU 3HAHUS IO TEM TEMaM, KOTOpPbIE HEOOXOIUMBI JJI TaJbHEHIIEro

oOyJeHus.
DopMBI M pesKUM 3aHATHH.

B xone peanuzanuu mporpamMMmbl UCHONB3YIOTCSA pa3ivuyHble (OpPMBI 3aHATHUH,

TaKHEC KaK 6€CC,Z[BI, JICKIIMH, IIPAKTUYICCKHUEC 3aHATHA, SKCKYPCHUHU

[TpomomKUTETFHOCTE 00pa3oBaTeabHOTO mpoiecca —1 roa, 3 pasza B HEIENo,
KOJIMYECTBO YacOB B HENENIO - 3 Yaca, o0IIee KOJIMYSCTBO YacoB IO MPOrpaMMe -

108. Kax b1t Mmoynb — 36 4acos.

Cucrema OIICHKM YpPOBHS OCBOCHHUS OOYYAIONIMMUCS 3HAHUM, yMEHUN W
HABBIKOB, MPEIYCMOTPEHHBIX MPOrPaMMOM, MPEICTABISIET COO0OM peryJsIpHBIMA
KOHTPOJIb ME€IaroroM MpoJABUKEHUSI 00YUYaIOIINXCS B paMKaxX TOM WJIM MHOW TEMbI
u oOpazoBarenbHOM 3aaun. C 3TON 1EIbI0 HA KaXKJOM 3aHSATUU OCYIIECTBISETCS
HaOJIOICHUE W aHAJIU3 JEATEIbHOCTH KOJUIEKTUBA, a TAKXKE MPOBOASTCS 3a4E€THHIC
3aHATHS (MPAKTUYECKUE U TEOPETUUYECKUE) B KOHIIE TEMbI, yueOHOTO pa3jesna, 1o

HUTOTraM I1OJIYyIroaus, y‘-I66HOFO roaa.

Ha nporsokeHnn ydeOHOro roja IPOBOJAWTCA MPOBEPKA 3HAHWUN, YMEHUH,

HaBBbIKOB YUalIUXCA.



DopMBbI aTTECTALMH

B pesynbrare OCBOEHMS NPOrpaMMbl IIPOUCXOAUT PA3BUTHE JIMYHOCTHBIX
KAuecTB, OOMIEKYJbTYPHBIX W CIEHHAIBHBIX 3HAHWWA, YMEHUHA M HaBBIKOB,
paclIMpeHne OIbITa TBOPYECKOW JeATENbHOCTH. KOHTpoNb uWIM IpOBEpKa
pe3ysbTaToB  00y4eHMsI SBISETCS 00s3aTeNbHBIM KOMIIOHEHTOM IIpolecca

oOy4yeHus: KOHTPOJIb UMEET 00pa30BaTENIbHYIO, BOCIIUTATEIBHYIO U Pa3BUBAIOIIYIO

GbyHKIUH.

KpoMe 3HaHuWl, yMEHUH W HaBBIKOB, COJEPKAHUEM IIPOBEPKH JIOCTHKECHHUHI
SBIIIETCS COLMAJIBbHOE M  OOIIECTICUXOJOIMYECKOE Ppa3BUTHE OO0ydYaroIIuxcs,
MIOCKOJIBKY peanu3alus OporpaMmbl HE TOJBKO (OPMHPYET 3HAHHS, HO U
BOCIIUTHIBAET W pa3BuBaeT. CoaepKaHWEM KOHTPOJIS SABJISETCA MOTHMBAUUA K
0o0y4yeHUsl U TBOPUYECKOM I€ATEIBHOCTH, a TAKXKE TAKHE COLMAIbHbIE KayecTBa, KaK
YYBCTBO OTBETCTBEHHOCTH, MOpaJbHbIE HOPMBI M TOBEACHHE (HAOIIOACHHE,

JUAarHOCTHYCCKHUC MGTOI[I/IKH).

Dopmbl  npomedrcymounoii ammecmauuu: TEJATOTMYECKOE HaOIIOACHUE,
IIPOEKT, BbICTaBKA. KOHTPOJIb YCBOCHHBIX 3HAHMM M HABBIKOB OCYILECTBIIIETCS B
KQKJIOM MOZYJIE BO BPEMS IIPOBEAEHUS KOHTPOIBHO-IIPOBEPOYHBIX MEPOIPHUATHIA.
Ha ycmoTpenue memarora KOHTPOJIb MOKET TAKXKE OCYIIECTBISATHCS IO KaXIAOU

TeMe MoayJisi. OCHOBHOM (pOpPMOiT MPOMEKYTOUHOM aTTeCTaAllUU
SIBJISIETCA MPaKTUUecKas padoTa.
OueHouyHble MATEPHAJIBI

VYuammiics Ha KOHTPOJBbHO-IIPOBEPOYHOM MEPOTPUSATHUH OLICHUBAETCSI OHON W3

CJIEIYIOINX OLEHOK: «3aUTEHO» U «HE 3aYTECHOM.
Kputepuu BbICTaBICHUS OLEHKH «3aU4TEHOM:

e OreHKH «3a4TEHOY» 3aCTy>KUBACT yYaIIUNCS, MTOKA3aBIINil BCECTOPOHHEE,
CHUCTEMaTHYEeCKOe U ITyOOKOe 3HaHWE y4eOHOro Marepuasa, yMEIIuil cBOOO HO

BBINOJIHATH 33JJaHUS], TPEYCMOTPEHHBIE TPOTPAMMOM.

° OHCHKa «3a4TCHO» BBICTABJIACTCA yJalllUMCA, ITOKa3aBIIHUM I1OJIHOC 3HAHUC



y4eOHOro Marepuania, YCHEeluIHO BBIMOJHSIOMUM MPEAYCMOTPEHHbIE B MPOrpaMMe

3aJ1aHUs, AEMOHCTPUPYIOIINE CUCTEMATHYECKHI XapaKTep 3HaHUI 110 IPEIMETY.

e OueHKOM «3a4TEHO» OIICHUBAIOTCA Yy4alllMecsl, MOKa3aBIIUE 3HAHUE
OCHOBHOTO YYeOHOTO MaTepuaja B MHHHUMAIbHO HEOOXOAUMOM oOBeMe,
CIPABJISIIOIIUXCS] C BBIOJIHEHUEM 3aJ]aHul, MPEeTyCMOTPEHHBIX MPOTrpaMMOi, HO
JONMYCTUBIIMM TOTPEUIHOCTA TPU BBIMIOJHEHUU KOHTPOJIbHBIX 3aJaHui, HE
HOCSIIME NPUHIMIHAIBHOTO XapakTepa, KOrja YCTAaHOBJIEHO, YTO Yydalluics
o0nazaeT HeOOXOAMMBIMY 3HAHUSIMU ISl TTOCJIEAYIOIIEr0 YCTPAHEHUs YKa3aHHBIX

IOTPEIIHOCTEN O PYKOBOACTBOM IIEAArora.
Kpurtepuu BbICTaBIECHHS OLIEHKH «HE 3aYTEHOM:

OreHKa «HE 3a4TEHO0» BBICTABIISICTCA YUAIIUMCSI, IIOKa3aBIIUM MTPOOEIIBI B
3HaHUSAX OCHOBHOI'O y4e€OHOTO MaTepuala, JOMyCKaIOIUM IPUHIUITAATIbHbIC
OIIMOKU B BBHIMOJTHEHUHUIIPEYCMOTPEHHBIX MTporpammoit 3aanuii. Takoil olieHKu
3aCIIY’KABAIOT PE3YyJIbTaThly4aIINXCsl, HOCSIINE HECUCTEMATU3UPOBAHHBIN,

OTPBIBOYHBIMN, IOBEPXHOCTHBIN XapaKTep

VY4eOHBIN TTaH

HauMmeHoBaH KoaunuyecTBO 4acoB

He

1/ Bceero Teopust IIpakTuka

MOYJIsI

I'paduueckue
pEeAAKTOPHI IS
3D

MOACIUPOBAHUA

Pabora va 3D

IIPUHTEPE

[IpoexTuposa
HUE U 36 18 18

HU3TOTOBJICHHUC




3D monenen

UTOTO 108 54 54

1 mopyab «I'paduyeckne pegakropsl Aas 3D moaenupoBanus»
Heanb: pa3BuTre noHuMaHus 3HauuMocTi 3D MoaenupoBaHusl.
3agaun:
Ooyuarowue:
e  O3HaKOMJIEHHE C IIU(GPOBBIM OMTUCAHUEM T€OMETPUUECKOTO MPOCTPAHCTBA;
e  03HAaKOMIJICHHE C HA3HAYEHUEM U celU(PUKON rpapruuecKux peaaKkTOpoB.
Pa3zeusarwwue:
e  pasBuTHE UHTEpeca K 3D MoaeaupoBaHuIo;
e  OCBOCHHME OCHOBHBIX IMPUEMOB padOTHI MpH co3nanuu 3D monenei.
Bocnumamensnuie:
e  BOCIIMTaHHE YYBCTBA OTBETCTBEHHOCTHU 3a CBOIO JICATEIbHOCTD;
e (opMHupOBaHUE YBAXKEHUS K C€0€ M CBEPCTHUKAM.
IIpeaMeTHbIE 0:KUIaeMble Pe3yJIbTATHI
Ooyuarowguiica 00151ceH 3Hamp:
e  TepMuHBI B o0nactu 3D monenupoBaHus;
e mpuHIUTI GOPMUPOBAHUS ITUDPOBBIX MOJICIICH;
e  OCHOBHBIC I'paUUECCKUE PEIAKTOPHI U UX Ha3HAUYCHUE.
Ooyuarowuiica 001>1cen ymemas:
e  ycranaBiuBath B [IK mporpammer niis 3 D monenupoBanus;

e  3amyckaTh nporpammbl 3D MoaenrpoBanus oHaiiH;




e  TMOJIb30BAaThCSI OCHOBHBIMH MPHEMaMU PabOThI B rpadyuueCcKuX pe1aKkTopax.
Oodyuarwwuiica 00151cen npuodpecmu HABLIK:

e  AKTHBHOTO MHTEpEeca K HOBBIM 3HaHUAM 110 3D MonennpoBanuio;

e  HaxOIWUTh TOTOBBIE Moeu A 3D medatr B pa3muvIHBIX HICTOYHUKAX.
Conep:xkanue moayas «I'paduyeckue peraxkropsl 1 3D MoaeupoBaHus»
1. BBoaHoOe 3aHsiTHE.

Teopus

Beeaenue B Moaynib. MHCTpYKTaX MO TEXHUKE O€30MACHOCTH.

2. lndpoBoe onucanue reomeTpuu PU3NIECKUX TeJI.

Teopus

[MudpoBoe onricaHne reOMETPUUYECKUX TE B IPOCTPAaHCTBE. Paznuunbie

porpaMmbl rpaUUECKUX pEeIaKTOPOB U UX HA3HAYCHHUE.
Ilpakmuka
Pabora B mHTEpHETE 110 U3YUEHUIO TPaPUIECKUX PETAKTOPOB.
3. OcHoBHBIE TPadUYeCcKHEe PeIaKTOPHI U UX cienuduka.
Teopus

N3yuenue crieunduku rpadpuyeckux peaakropoB. OCHOBBI pabOTHI €

rpauYeCcKUMHU pelaKTOpaMH OHJIalH.
Ilpakmuka

OcBoeHue MpUEMOB BXOXKJICHUS B rpaduiecKrue peaKTOphl OHJIAMH.

dopMupoBaHuE CTPYKTYpPHI(DailsioB Ajig paboThI € rpadUYECKUMH PEJAKTOPAMH.
4. ba3oBble NPUHIMIIBLI Pa00ThI B rpaguuecKuX peIaKkTopax.
Teopus

N3yuenne 6a3oBoro uHcrpymentapus rpadguyeckoro penakropa TINKERCAD.



VYmpaBnenue o0ObekTOM ~ Ha ~ paboyem  mode. [Tpuemsr MOCTPOEHUS

3D  mopeneii.
Ilpakmuka

Co6opka mpocteix 3D mopeneii neneil. Coxpanenue ¢GaijoB ¢ pacHIMpeHUEM

STL
5. KOHTPO/JIBbHO-NIPOBEPOYHbIC MEPONPUATHSA
Ilpakmuka

KoHTposbHOe 3aHsaTHE B (pOpMeE 3ayeTa.

Y4eOHO-TEeMATHYECCKHNH TJIAH

1 moayab «I'paduyeckne pegakropsl ajis 3D moaesupoBanus»

KosunvecTBo 4yacos DopMmbI
N Ha3BaHue Tembl Bceer IpakTuk arrecranum/
Teopusn
0 a KOHTPOJISI
becena,
1 BBoanoe 3austue 2 2 -
npe3eHTaIus
IIpakTHueckas

Hudposoe onucanue
2 10 4 6 pabora,
reoMeTpun (PU3NIECKUX TEN.
Npe3eHTALUN

IIpakTnueckas

OcHoBHBIE TpadudecKre
3 10 4 6 pabora,

pEAaKTOpbl U UX crieuuuka

Npe3eHTaluU
bazoBble mpuHLIKIIBI IIpakTrueckas
4| paboThl B rpaduuecKux 12 6 6 pabora,

peaaKkTopax IMpE3CHTAIH




KoutposbHo- [IpakTrueckas

5 MIPOBEPOYHbBIE 2 2 - pabora,
MEPOTIPUSTHS Tpe3eHTaIH
Hroro 36 18 18

2 moayab «Padora na 3D npunTepe»

Hean: OcBoeHue MpueMoB pabOTHI 71 BeIpallliBaHus u3aenuii Ha 3D

npuHTEpe. 3a/1auHu.
Ooyuarowue:

° Pa3bACHCHHUC HASHAYUCHUS IIPOTrpaMM IJIS IIOATOTOBKHU IICYATH HA 3D

NPUHTEPE;

e  03HAaKOMIJIEHHUE C TprUeMaMu pabOThI B MpOrpaMMax AJis MOATOTOBKU

3amanus 18 nedatu Ha3D mpuHTepe.
Pa3zeusarwue:
e  pa3BUTHE TBOPYECKOTO MOJIX0JIa IPH BBIMOIHEHUH padoT no 3D meuaru;
e  OCBOCHHME OCHOBHBIX MPUEMOB pabOTHI pu co3aanuu 3D mozenei.
Bocnumamensnuie:

° BOCIIUTAHUEC YYBCTBA OTBECTCTBCHHOCTH 3a Ka4YCCTBO pa60T Inpu

MIPOCKTUPOBAHNH;
e (opMHupOBaHUE YBAXKEHUS K C€O€ U CBEPCTHUKAM.
IIpeameTHbIe OkHIaeMble Pe3yJbTAThI
Ooyuarowuiica 0oaxcen 3Hamb:
e  pacmupenus ¢ainos pisa 3DnevaTy;

e  OCHOBHBIC TAPaMETPHI, YIIPABISIONINE KauecTBOM nedat Ha 3D mpunrepe;
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e  CIlEUHMATIbHBIE MPOTPAMMBI JIs MOATOTOBKY 3ajianus i 3D neyatu.
Ooyuarwowuiica 001>1cen ymemas:

e  paspabatwiBaTh 3a7aHus I iedaTn Ha 3D mpuHTEpE;

e  moaroTaBiauBaTh 3D mpuHTEp K IIEYaTH U 3aIMyCKaTh MPOrPaMMBbI TICYATH.
Oodyuarowuiica 0ondcen npuodpecmu HAGbIK:

° pa6OTLI B PA3JIMYHBIX CIICHHUAJIBHBIX ITPOTrpaMMax IJIsI IIOATOTOBKHU 3aaHNA

JUIS1 TIeYaTy Ha 3TIPUHTEPE;
e  mnoaroroBku 3D mpuHTEpa K paboTe U KOHTPOJIS 32 KAUECTBOM II€UaTH.
Copnepxxanue moayJisi «Padora na 3D npunTepe»
1. BBoaHoe 3aHsITHE.
Teopusa
Beeaenue B Moayiib. MHCTpYKTaX 1O TEXHUKE O€30MACHOCTH.
2. MoaroroBka 3aganus 1js neyatu Ha 3D npuHTepe.
Teopusa

[Mpuniunet padotel 3D npunTepa. [Tonstus o G-code. Pasnuunbie

MpOTrpaMMbl MOJATOTOBKM3aIaHUS JIJIsI IEYaTH U UX Ha3HAUYCHHUE.
Ilpakmuka
CocraBienue 3aJaduy Ui IIe4YaTH.

3. Metoabl mnojgyudeHuss jaerasieii Ha 3D npuHTepe, cmocoObl

nevyaTru.
Teopus

I/I3yquHe CHCI_II/I(l)I/IKI/I IMOJIYUCHH A I/IBILeJII/Iﬁ pPa3siIn4YHbIMU TCXHOJIOTHUAMM.

OcHOBBI pa6OTBI IMOIMOATOTOBKE IMMPHUHTCPA K IICHATH.

Ilpakmuka
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OcBoeHue NnpueMoB HACTPOMKHM MpUHTEpa Ui NedaTu. 3arpy3ka (aitinoB u

3almycK npuHTepa HanedaTb. COnpoBOXKIEHHE MpOIlecca MEYaTH.

4. 3amyck 3agaHusi Ha ne4yaTh. KonTposs padorsl 3D npunTepa.

Teopusa

N3ydenne 6a30Boro MeHio nmpunrepa. Mzyduenue npuemMoB Co3qaHus

ONTHMAIbHOU aZrc3un CToJia

Ilpakmuka

OcBoeHne KOMIUIEKCa TPUEMOB pabOT IO CaMOCTOATEILHOM padote Ha 3D

MIPUHTEPE.

5. KOHTpOoJbHO-IPOBEPOYHbIC MEPONPUSATHSA

Ilpakmuka

KOHTpOJIBHOe 3aHATHC B ¢)0pMe 3a4cTa.

Y4yeOHO-TEMATHYECCKUN TIJIAH

2 monyab «Padora na 3D npunTepe»

KoJym4yecTBo yacos DopMblI
N Ha3BaHue Tembl Bcer IIpakTuk arrecrauuu/
Teopust
0 a KOHTPOJISt
becena,
1 BBoaHoe 3aHsATHE 2 2 -
pe3eHTaIus
5 IToaroroBka 3ajganus 1Jis 10 4 6 TTpakTHHecKas
neyaty Ha 3D npuHTEpe pabora,
pe3eHTaIuU
Y CTpOHCTBO K [IpakTuueckas
3 5 10 4 6
HacTpoiiku 3D mpunrtepa pabora,
IIpE3CHTAIUU
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3amyck 3aaHus Ha
4| nevyatb. KonTpons paboTsl 12 6 6 Hpaxruieckas
pabora,
3D npunTepa. MIpEe3CHTAIUN
5 KomrponsHo- 2 2 i ITpakTyeckas
[IPOBEPOYHBIE MEPOIPUATHSA pabora,
pe3eHTaIuN
Hroro 36 18 18

3 moayJanb «IIpoekTupoBaHue U n3rorosJjenune 3D moaeseii»
Hean: OcBoeHUE MOTHOTO KOMILIEKCa padboT OT ujeu A0 rotororo 3D uznenus.
3aoauu.
Ooyuarowue:

° O3HAKOMJICHUC C KOMIIJICKCOM pa60T H€06XOIII/IMBIX AJISL ITOJIYYCHUA

u3nenust Ha 3DnpunTepe;

e  paccMOTpeHHE HazHa4YeHUS U creruduku paboT Ha BCEX ATamax

M3roTOBJIeHUs n3aenuii Ha3D npuHTEpE.
Pa3zeusarowque:
e  pa3BWTHE MHTEpECA K U3TOTOBJICHUIO n3aenuii Ha 3D mpuHTepe;

e  OCBOCHHME OCHOBHBIX MPUEMOB PAOOTHI MPHU CO3AaHUU U3TOTOBICHUH 3D

Mojieniet Ha3DrnpuHTepe.
Bocnumamenwvnuvie:

e  BOCIIUTaHHUE TPYIOJIOOMS M TBOPUYECKOTO Moaxoaa npu3D monenupoBaHuu

u nieyatuusnaenuii Ha 3D npuHTepe;
e  (opmupoBaHHE YBaKE€HUS K ce0€ U CBEPCTHUKAM.

HpenMeTHme 0KHMAACMBbIC PE3YyJabTaThI

13



Ooyuarowuiica 00151ceH 3Hamp:

° N3 KaKHUX 5TallOB COCTOHUT KOMIIJICKC pa60T I10 U3rOTOBJICHHUIO I/IS,IIGJII/Iﬁ Ha

3Dnpuntepe;

° COACPKAaHUC U ITOCIICIOBATCIbHOCTDL 3TAIlOB pa60T JJIS1 U3TOTOBJICHUA

uznenuii Ha 3DnpuHTEpE;

° OCHOBHBIC IIpOrpaMMBbl U ITPHUCMBbI pa6OTI>I B HHUX IJI IIPOCKTUPOBAHHA

3D Mopeneit HTIOATOTOBKY 3aaHuii Jutst medaty Ha 3D mpuHTepe.
Ooyuarowuiica 00xceH ymems:
e BBINOJIHATH paboOTHI MO noAroToBke 3D npunTepa K padoTe;
e  TPOBOAWTH HACTPOUKH aJs meuatu Ha 3D mpunTepe ¢ moakmoueHueM [1K.
Ooyuarowuiica 001cen nPUOOpecmu HABLIK:

° CaMOCTOSITEIIbHOMN pa60TI>I 10 BCCMY KOMIIIICKCY pa60T I10 U3T'OTOBJICHUIO

n3nennii Ha3DnpunTepe;

° cO34aBaTb MOACIN OJIA 3D meuartu HCIIOJIB3Ys IIPHUHIINIL

peIaKTUPOBaHUsI  MKOHBEPTUPOBaHUS (DailioB.
.Conepxanue moayJisi «[IpoexkrupoBanue u usroropjenue 3D moaenein»
1. BBoaHoe 3aHsTHE.
Teopus
Brenenue B Monynb. MHCTpyKTaX 10 TEXHUKE 0€30MacCHOCTH.

2. CKBO3HO€ MPOEKTHPOBAHNME U MPOTPAMMMPOBAHNUS JISl U3TOTOBJICHUSA

neraseil Ha 3DnpuHTepe.
Teopus

I/I3yquHe MCTOAUKHN KOMIIJICKCHOI'O IIPOCKTUPOBAHUA OT Hﬂeﬁ A0 IOTOBOI'O

uzaenust Ha 3DnpunHTEpeE.

Ilpakmuka

14



OcBoeHue npueMoB paboT B OCHOBHBIX MPOrpaMMax rpauueckux peaakTopoB

Y CIIaliCEPOB.

3. MeToasbl nonydenus aerajeil Ha 3D npuHTepe cnocodbI nevaTu.

Teopusa

Nzydenue cnenuduku noaydeHus uzaenuit merogamu FDM newatu u ctep

auTorpadumu.

Ilpakmuka

OcBoeHME IPUEMOB HACTPOWKHU IIPUHTEpA Ul NE€YaTH IS Pa3iIMYHBIX

MAaTCpUuaJIOoB U IMOPA3JIUIHBIM TCXHOJIOI'HAM.
4. Bba3oBble HaCTpOﬁKH 3D NMPHUHTEPOB AJA HAYAJIBHOT0 0CBOCHUA NE€YaTH.

Teopus

HpI/IHHHHBI BI)I60pa MaTcpuajia u 0a30BBIX HaCTPOCK IICHATH.

Ilpakmuka

YcraHoBKa TeMnepaTypbl, CKOPOCTH II€YaTH U PETPAKTa U APYTUX

napameTpoB pabotsl 3DmnpunTepa.

5. KoOHTpPo/bHO-NIPOBEPOYHBIC MEPONIPUATHS

Ilpakmuka

KonTtponbsHoe 3ansTHe B (hopme 3a4eTa

Y4yeOHO-TEMATHYECKUN TIJIAH

3 moayJsb «IIpoekTupoBanue u usrorosjenue 3D moaenein»

KoinuyecTrBo yacos DopMmbI
N Ha3BaHue Tembl Beer IpakTuk arrecranum/
Teopus
0 a KOHTPOJIS
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becena,
1 BBognoe 3austue 2 2 -
pe3eHTaIns
CkBO3HOE
MPOCKTUPOBAHNE U
[IpakTnueckas
2| TIpOrpaMMHUPOBAHUS TS 10 4 6 P
pabora,
M3TOTOBJICHHMSI JIeTajeii Ha pe3eHTaluU
3D mpunTtepe
Mertonps! nosmyueHus
. [IpakTnueckas
3| neraneit Ha 3D mpuHTEpe 10 4 6 P
pabora,
CIIOCOOBI IeYaTu pe3eHTaluu
basoBsie HacTporiku 3D
[IpakTrueckas
A|pUHTEPOB 7151 HAYAJILHOTO 12 6 6 P
pabora,
OCBOCHHSI TTeYaTH pe3eHTaIluN
KoutposnbsHo- [IpakTrueckas
5 MIPOBEPOYHbBIC 2 2 - pabora,
MEPOTIPUSTHS. pe3eHTaIlun
HTroro 36 18 18

16

TexHnYecKoe OCHAIllEeHHE 3aHATHHA

110 IONOJIHUTEJIbHOM 0011e00pa3oBaTe/IbHOM MporpaMmme

3D MoaeTupoOBaHME»

Mamepuanvho — mexnuueckasn oasa

IMomemenus




1. KowmmnbroTepHsiii Kiacc.

OobopynoBanne u medesib
1.  PaGoume cToubI.
2.  KommbroTepsl.
3. KoMMoHEHThI KOMITBIOTEPOB.
4.  Crynbs.
5. lkads! 11 XpaHEHUST HHCTPYMEHTOB, KOMITOHEHTOB KOMITBIOTEPOB.
6. JlokambHas ceTh, ceTh IHTEpHET.
7. 3D npuntep

METO/INYECKOE OBECIIEYUEHHUE
MeToanueckue MaTepuaIbl
e Uncrpykuus noas3osaresst PICASO 3D designer.
o Kak BeiOpath 3D npunTep
Cnmcok iureparypbl

OcHoBHas auTEpaTypa
1. I'opekoB /I. Kak Bei6pats 3D npunTep. 2017roq. (C).
2. T'opwkoB /I. 3D neuats B Maniom 6uznece. 2015 (C).

3. Hoctynnas 3D nevatsb 1715 HAyKH, 00pa30BaHUsl U yCTOMYMBOTO

obpazopanus. 2013roma.(C).
4. T'opskoB JI.TINKERCAD nns naunnaromnux. 2015 roxa. (C)

5. James Chronister — Blender Basics Yue6Hoe mocooue 3-¢ n3nanue IlepeBon:

FOmus Kop6yrt, FOpuit AzoBues c.153

6. B. bonbimakos, A. boukoB «OcHoBbl 3D-monenupoBanus. M3yyaem paboty B

AutoCAD, KOMITAC-3D, SolidWorks, Inventor»
17



7. B. II. bonbmakos, B. T. To3uk, A. B. Harnna «MHxeHnepHas u

KOMIBbIOTEpHAsITpaduKa»
NudopmanuonHoe odecrieyenne 00y4eHust
Meroanyeckue mocooust AJst y4UTeJIs:

1. Arop: James Chronister — Blender Basics YueOnoe mocobue 3-e

U3JIaHue
[lepeBoa: FOmus KopOyt, FOpuit AzoBues c.153

2. ABtop(s1): B. bonpmmakos, A. boukoB «OcHOBBI 3D-Mo1eTMpOBaHMS.

Wzyuaempaboty B AutoCAD, KOMITAC-3D, SolidWorks, Inventor»

3. ABtop(s1): B. I1. bonsmakos, B. T. To3uk, A. B. Uarnna «HxeHepHas u

KOMITbIOTEpHAs rpaduKay
Pecypcsr Internet:
1. http://programishka.ru,
2. http:/lyounglinux.info/book/export/html/72,
3. http://blender-3d.ru,
4. http://b3d.mezon.ru/index.php/Blender_Basics 4-th _edition

5. http://infourok.ru/elektivniy-kurs-d-modelirovanie-i-vizualizaciya-
755338.html

Cnmcok ucnoJib3yeMou JIUTepaTyphl

1. ®enepanwhbiil 3akon «O06 o6pazoBanuu B Poccuiickoit @eneparnmm» (Ne 273-

@3 o1 29.12.2012).

2. l[Ipuka3z MunucrepcTBa oOpazoBanus u Hayku Poccuiickoit deneparmm No
1008 ot 29.08.2013 —O0 yrBepxkaenuu [lopsaka opraHu3anuy U OCyIECTBICHUS
00pa30BaTEeNbHON JEATEIBHOCTH 10 TONOJHUTEIBHBIM 00111€00pa30BaTEIbHBIM
nporpamMmam» « CaHUTapHO-3MUIEMHOJIOTHYECKenpaBuia 1 HopmaTusbl CanlIuH

2.4.4.3172-14» (ytB. [ maBHBIM rocyjapCTBEHHBIM CaHUTApHBIM BpauoMm P 4
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uiojs 2014 r. N 41).

3. ITucemo Muno6puayku P® ot 11.12.2006 N 06-1844 "O IIpumepHbIX
TpeOOBAHMSIX K MPOTPaMMaM JIOTIOJHUTEIFHOTO 00pa3oBaHus AeTei"
HOPMATHBHO-ITPABOBBIE JIOKYMEHTEHI, perynupytomme

06p&30BaTCJ'II)Hy1-O ACATCIBbHOCTD

4. Anam 3araaku v rojioBojoMku. 200 cJIOBECHBIX, TpapUUIECKUX U

MAaTCMAaTHYCCKHUX 3araioK U IroJIOBOJIOMOK IJIA JIOOUTENCH BCEBO3MOKHBIX

xutpocreit / Axam. - M.: ACT, Actpens, 2010. - 160 c.

5.Oner Konecunuenko, MHWropp Ilummrun. AmnmapaTHble — CpencTBa

MEePCOHATIBLHOTO KOMIIbIOTEpa 5-¢ u3a. nepepad. u jpomn. — CII6: BXB-IletepOypr,
2004

6. Uadpopmartuka. Yuebnuk /Ilox pen. H.B. MakapoBoii./ — M.: ®uHaHCH 1

craructuka, 2005

7. JleontneB B.I1. Beioupaem kommnwiorep, ocBanBaeM Windows XP - M.:

OJIMA-IIPECC, 2005

8. Jleontnen B.II. HoBelimas sHIIMKIIONE AN IEPCOHATBHOTO KOMIIbIOTEpa - M..:

OJIMA-ITPECC, 2006

9. JleontneB B.II. [lepconanbubiit kommbeioTep.- M.: OJIMA Menua ['pyn,
2008

10. EBceeB I'.A., ITamrox C.H., Cumonosuy C.B. Bl kynunu koMmbsroTep.

Ilomuoe

PYKOBOJICTBO JIsl HAUMHAIOMIMX U Borpocax u orBeTax. - M: ACTTTPIICC

HNudoprom — ITPTICC, 1999 (1000 cosetoB)

11. HoBuxkoB @. Sienko A. Microsoft Office. B nesxom - CII6: BHV Caunkr-
[TerepOypr 2005

12. Jleontses, B. I1. Hoelas sHIMKIONEANS IEPCOHATIBHOTO KOMITBIOTEPA

2007
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- M.: Onma Meaua I'pynm, 2007

13. MuxnsaeB A. HacronpHas kaura noas3osareinss EBM PC: 2-e uzganue,

nomnojiHenHoe — M: CoJion, 1998

14, Xapwueii I'. EXCEL.- 5.0 qs «YaiinukoB» — Kuen: Juanexktuku 2010

[Ipunoxenue

KAJIEHIAPHO-TEMATHYECKHWH IIJIAH
K JIOTIOJIHUTEJIBHOM 00111c00pa3oBaTeIbHOM 00IIepa3BUBAIOIIEH ITpOrpaMMe

«3D mopeanpoBaHue)

Ha 2021-2022 y4eOHsIii rof

KoJu-Bo
Ne Hara Tema
4acoB
1 moayas «I'padpuueckne perakTopsl aias 3D 36
MO/IeJTUPOBAHU
BBoaHoe 3aHsATHE 1
Beenenue B moayib. MHCTpyKTax 1Mo
1
TEXHUKE OE30MaCHOCTH.
IudpoBoe onncanue reoMeTpuu 3
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pusnyeckunxre.

3HAKOMCTBO C IPOTPaMMBbI rpapruuecKuxX

4

pPEIaKTOpOB
Ha3nauenue rpaguyeckux peakTopoB 3
OcHoBHbIe TPadUUYeCKHE PeIAKTOPHI U UX 5
cnenuduka
OcHOBBI paOOTHI C TpapIeCKUMU

4
penakTopaMu
PaGoTa B rpaduueckoM pegakTope 4
ba3oBble npuHIUIILI Pa0OTHI B 5
rpapu4ecKux pegaKkropax
VYnpasieHue o0bEKTOM Ha pabdoueM TMoJIe. 2
[Ipuemsl moctpoenuss 3D monenei u

2
COXpaHEeHue
PaGoTa B rpaduueckoM pegakTope 6
KonTposbHO-IpOBEpOYHbBIE 5
MepONpPUATHS

2 moayab «Padora na 3D npunTepe» 36

BBoaHoe 3aHsiTHE 1
Beenenue B Mmonynb. MUHCTpyKTaX Mo

1
TEXHUKE 0€30MaCHOCTH
ITonroroBka 3amanus X neyatu Ha 3D )
NpUHTEpe
[Tpunuuner padotsl 3D npunTepa 2
IIporpamMmsl i neyaTu 2
Buapel rpaduueckux nporpamm 4
YerpoiicTBo n HacTpoiiku 3D npunTepa 2
TexXHOJIOTUH TTOJTYyYEHUS U3IEITUI 2
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[TonroroBka mpuHTEpA K TIeYaTH 2
Pabora B rpadmueckom pemakrope 4
3anyck 3agaHusi Ha neyaTb. KoHTpoab )
padorsl 3D npunTepa.
3anyck 3aJaHus Ha MeYaTh 2
CamocTositenbHast pabota Ha 3D npunTtepe )
Pabora B rpaduueckom pemakTope 6
KoHTposbHO-IPOBEPOYHBIE 1
MeponpusTHS.
[TonroroBka 3agaHus AJs TeUaTh 1
3 moayab «IIpoexTupoBanue u u3rorosiaenue 3D moaesneii» 36

BBoxHoe 3aHsiTHE 1
Brenenue B Mmonynb. MUHCTpyKTaX Mo

1
TEXHUKE O€30MaCHOCTH
CKBO3HOE IPOEKTHPOBAHUE U
NPOrpaMMHUPOBAHUS JIs1 H3TOTOBJIEHHUS 2
neraJjieid Ha 3D npuHTepe
N3ydyeHne METOIUKN KOMIUIEKCHOTO )
MPOEKTUPOBAHUS
OcBoeHnune nprueMoB padoT B OCHOBHBIX

2
nporpamMmax rpau4ecKux peakTopoB
PaGoTa B rpaduueckoM pegakTope 4
Metoabl mosrydyenus aerasei na 3D )
NPUHTEPE CNOCO0bI IEYaTH
OcBoeHME MPHEMOB HACTPOWKU MpPHUHTEpa 5
JUTSL TIeYaTH IS Pa3UYHBIX MaTepHaJIOB
Pabora B rpadmueckom pemakrope 6
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Ba3oBbie HacTpoiiku 3D npunTepoB ais

2
HAYAJBHOI0 OCBOCHUS NeYaTH
ba3oBbie HaCTpOMKH ITeUyaTH 2
BricraBnenue napametrpoB Ha 3D npuHTepe )
Pabora B rpaduueckom pemakTope 6
KoHTpo/IbHO-IPOBEPOYHBIE MEPONIPUATHS 2
Uroro: 180
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