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KparTkas anHoTauus

3D mopenupoBaHue SBISETCA MEPEIOBBIMU TEXHUYECKUM HANPABICHUEM C
OTPOMHBIM HHHOBAllMOHHBIM TOTEHIMAJIOM M HECET 3HAYUTENbHBIA BKIAd B
pa3BUTHE COLMAJIBHBIX TEXHOJIOTMI caMOM pa3HO0Opa3HOW HampasieHHOCTH. Ha
CErOJHSAUIHUMN A€Hb TPYAHO MPEACTAaBUTh U3rOTOBICHUE HIMPOKOTO Kpyra U3aeiuii
6e3 nmpumeHeHus 3D mMoaenupoBaHusl U UCHOJb30BaHUs nevyaTu Ha 3D mpunHTepe.
Texnonornu 3D mneyaTH HCMONB3YIOTCS BO BCEX OTpacisgX HAYKH, TEXHHKH,
MEIUIMHBI, B KOMMEpYECKON U ympaBieHueckod nedrenbHocTH. [lupoxoe
npumeHenne 3D mewaTh monyuymna B mpou3BoJCTBeHHOU cdepe. OnHa siBhsieTcs

OCHOBOM JJIs1 CO34aHUuA pO6OTOBI/I dBTOMATHU3UWPOBAHHBIX ITPONU3BOJICTB.

C KaXIpIM TOJOM YBEIUYUBACTCS YHUCJIO JETeH, Yy KOTOPBIX MPOSBIISIOTCS
UHTEpPEC K CIENHATBHOCTIM TEXHHUYECKOW HANpaBICHHOCTH W YacTHOCTH K 3D
MOAENHpOBaHUIO0. HaunWHasT TOATOTOBKY  CTapIIEKIACCHUKOB B  CHUCTEME
JIOTIOJTHUTENIBHOTO 00pa30BaHMsl, POAMTENN CHUXAIOT MHOTHE PUCKH B BBIOOpE
Oynymei npodeccun. BaxkHO mpaBWIBHO BBIOpaTh NPOrpaMmy, ONTUMAJIBHO
HNOIXOAIIYI0 KaXJA0My peOEHKY. OTO JaeT OCHOBY il (OpMUpOBAHUS Y
0o0yJaeMbIX TEXHUYECKUX KOMIETEHIIUN U SIBISIETCSI OCHOBOM JJIsl TIOCIIEYIOIIETO

npodeccroHaIbHOr000pa30BaHNs HHXECHEPHON HAIIPaBJIECHHOCTH.
IMosgscHuTeAbHAA 3aMIUCKA

JlaHHasi mporpaMMa MMeeT TeXHUYECKYH) HANPaBJEHHOCTh, HalpaBlieHa Ha
dbopmupoBanue kommnetreHTHOcTe B chepe 3D MomenmupoBanus W medatu Ha
3DnpunTtepe oOydaeMbIX CTapIIero IIKOJBHOTO BO3pacTa, YCBOeHHE OCHOB 3D
MOJICIIMPOBAHUS U YHCIIOBOTO MPOTPAMMHOTO YIPABICHUS, Pa3BUTHE MOTHBAITIH K

TBOPYECKOMN MPOEKTHOMU JIESITEIbHOCTH.

[Iporpamma pa3paboTaHa B COOTBETCTBUH CO CIIEIYIOIIMMH HOPMATUBHBIMU
JIOKyMEHTaMHU:
o ®Oenepanbubiii 3akoH OT 29.12.2012 r. No273-®3 «O6 o00pa3zoBaHuM B

Poccuiickoit @enepanumn»;



Vka3 Ilpesnnenra Poccuiickoit @enepanum «O HaOUMOHAIBHBIX ILENAX
pa3Butus Poccuiickoit @enepanuu Ha nepuon 10 2030 romay;

KoHuenuusa pa3BuTus JONOJIHUTENBbHOrO oOpa3oBanuss g0 2030 roga
(yrBepknena pacnopsikenueM [IpaBurenscta PO ot 31.03.2022 Ne678-p);

Crparerus pa3Butusa BocnuTanusi B Poccuiickoin denepaunn Ha NEPUOI A0
2025 roma (yrtBepxkiaeHa pacnopsokeHueM I[lpaButenbctBa Poccuiickoit
®deneparuu ot 29 mast 2015 r. Ne 996-p);

[Inan mepomnpuaruii no peanmusanuu B 2021 - 2025 romax Crpareruu
pa3BuTusa BocnuTaHusa B Poccuiickoit @enepanun Ha nepuon a0 2025 roga
(yrBepkaeH pacnopsbkeHuem lIpaBurensctBa Poccuiickoit denepaiuu ot
12.11.2020 Ne 2945- p);

[Tpuka3 MunucrepcTBa oOpasoBanusi u Hayku Poccuiickoit denepanuu ot
23.08.2017 Ne 816 «O6 yrBepxaenuun [lopsiaka mOpuUMEHEHHS
OpraHu3alysIMH, OCYIIECTBISIIOIIMMH 00pa30BaTEeNbHYIO JI€ITEIbHOCTD,
AJNIEKTPOHHOTO O0y4YeHHs, NMCTAHIIMOHHBIX 00pPA30BATEIbHBIX TEXHOJIOTHMN
pu peanu3anuu o0pa3oBaTeIbHbIX IPOTPaAMM;

ITpuka3z MunuctepcTBa npocpenieHus Poccuiickoit @enepamuu ot 27 Urois
2022 r. Ne 629 «O6 yrBepxkaenuu [lopsiika opraHu3auy U OCYIIECTBICHUS
oOpa3oBaTeIbHOM NEeATENbHOCTU o JOTIOJIHUTEIbHBIM
0011e00pa3oBaTeIbHBIM MPOrpaMMaM;

IIpukaz MunucrepctBa npocsenieHuss P® ot 03.09.2019 Ne 467 «O0
YTBEPXKIACHUU LEICBOM MOJCIHM  Pa3BUTUA  PETHMOHAIBHBIX  CUCTEM
JOTOJIHUTEIBHOIO 00pa30BaHUs AETEN»;

IlocTaHOoBIIEHHE [7TaBHOIO TOCYAApPCTBEHHOIO  CAHUTAPHOIO  Bpada
P®28.09.2020 Ne 28 «O6 ytBepxkaenun CII 2.4.3648-20 «CanutapHO-
SNUAEMHUOJIOTHYECKHE TPEOOBAaHUS K OpPraHU3alMsIM BOCHUTAHUS U
oOyueHusl, OTABIXA U 03A0POBICHUS AETEH U MOJIOICKID;

Crparerusi conuaabHO-3KOHOMHUYECKOTo pa3BuTusi Camapckoi oOiacTu Ha
nepuoa a0 2030 roma (yrBep:xkaeHa pacnopsikeHueM IIlpaBuTenncTBa

Camapckoit oomactu ot 12.07.2017 Ne 441);



e [lucemo MunucrepctBa obpasoBanus u Hayku PD or 18.11.2015 Ne 09-
3242  «O  HanpaBneHun — uHpopMauum» (¢ «MeToauyeckuMu
pEKOMEHAUIMU o MPOEKTHUPOBAHUIO JOTIOJTHUTENbHBIX
oO11epa3BUBAIOIINX MTPOrpamMM (BKJItOUas pa3HOYPOBHEBBIE IPOTPaAMMBI )»;

e [lucebmo MuHHcTEpcTBa 0Opa3oBaHusi W Hayku Camapckoil o0yacté OT
30.03.2020 Ne MO-16-09-01/434-TY (c «MeTouYeCKIMHU
PEKOMEHJAIUSIMU 10 MOATOTOBKE JOMOJHUTEIBHBIX 00111€00pa30oBaTEIbHBIX
oOlIepa3BUBAIOIINX MPOTrpaMM K MPOXOKACHHUIO MPOUEAYpPbl AKCIEPTU3bI
(1oOpoBOJIBHOM cepTU(UKALKK) ISl TIOCIAEAYIOIIET0 BKIOYEHUSI B PEecTp
o0Opa3oBaTeIbHBIX MPOrpPaMM, BKIIOUEHHBIX B cuctemy [1D1O»).

AKTYaJIbHOCTHh NPOrpaMMbl 3aKJIOYaeTCd B TOM, 4YTO OHA CBsi3aHa C

nporeccoM HMHGOpMATHU3alMU M HEOOXOAMMOCTBIO JJisi KaXXIOro 4YeloBeKa
OBJIaJIETh HOBEUIIMMH HHPOPMALMOHHBIMU TEXHOJOTUSMHU JJId aJanTaluud B
COBPEMEHHOM OOLIECTBE M peaqu3aluu B IMOJIHOW MEpe CBOETO TBOPUYECKOIO
noTeHana. Pe3ynbraTel TEXHHYECKOM (haHTa3MM BCErJa CTPEMMINCH BBUINTHCS
Ha Oymary, a 3aTeéM M BOIUIOTHTbCS B KU3Hb. ECiu paHbllle, IpeicTaBUTh TO, Kak
OyZAeT BBITISAETh JOM WIM MHTEPhEp KOMHAThl, aBTOMOOMJIb WJIN TEIUIOXOJ MBbI
MOIJIM JIMIIb O YEePTEeXKY WM PUCYHKY, TO C MOSBJICHHUEM KOMIIBIOTEPHOTO
TPEXMEPHOTO  MOJEIUPOBAHUS  CTAlI0  BO3MOXHBIM  CO3JaThb  OOBEMHOE
n300pakeHue CHPOEKTUPOBAHHOTO COOPY>KEHUS. Omno OTIINYAETCS
doTorpadymueckoii TOYHOCTHIO M TIO3BOJIACT JIyYIIe IIPEACTAaBUTH cede, Kak
OyZeT BBITIAJETh MPOEKT, BOIUIOIIEHHBIM B JKU3HM M CBOEBPEMEHHO BHECTH
orpeseseHHbIe KOPPEeKTUBBL. 3D Mojenb 00bIYHO MPOM3BOAUT ropa3fo Oosbliee
BIIEYATIICHUE, YE€M BCE OCTaJIbHBbIE CIOCOOBI MpPE3eHTAlUu OYyIyIIero MpOeKTa.
[lepenoBbie TEXHOJIOTHUU TO3BOJSIOT MOOMBATHCS MOTpsicaromuX (3P(HEKTUBHBIX)

pEe3yJIbTaTOB.

[IporpamMmma gaHHOTO Kypca OpUEHTUPOBaHA HAa CHCTEMATU3AIMIO 3HAHUU U
YMEHUM MO0 Kypcy HUHPOPMATUKU B YACTH U3YUEHUS HH(HOPMALIMOHHOTO

MOACIUPOBAHMA.

HenarornquKaﬂ ueﬂecooﬁpamocn, 3aKJII04acTCd B TOM, 4YTO JaHHasA



IporpamMma Mo3BOJISIET BBISIBUTH 3aMHTEPECOBAHHBIX 00YYaIOLIUXCS, TPOSBUBIINX
UHTEpPEC K 3HAHMSIM, OKa3aTb MM INOMOIIb B (OPMHPOBAHUU YCTONYHMBOTO
UHTEpECa K IMOCTpPOEHUI0 Mojeneld ¢ mnomombio 3D-npunTepa. Martepuan
MpOrpaMMbl  K3JIaraeTcsi C Y4YETOM BO3PACTHBIX OCOOEHHOCTEHW yuaumuxcs u
YPOBHSI MX 3HAHMI. 3aHATUS MOCTPOCHBI KaK CHUCTEMa TIIATEJIBbHO MOJ00paHHBIX

YOPKHEHUH U 3a1aHUM, OPUEHTUPOBAHHBIX HA MEXIIPEIMETHBIE CBS3H.

HoBu3Ha U oTiIMYHUTEIbHbIE 0COOEHHOCTH NMPOrPaMMBbl COCTOAT B TOM, YTO
pabora ¢ 3D mozenupoBaHMEM — OJHO M3 CaMbIX TMOMYJSAPHBIX HANpaBICHUN
UCIIOJIb30BaHMS EPCOHAIIBHOTO KOMITbIOTEPA, PUUEM 3aHUMAIOTCS 3TON paboToM
HE, TOJbKO MPOQECCHOHANBHBIE XYJOKHUKM W Au3aiiHepel. B Hame Bpems
TPEXMEPHOU KapTUHKOM YK€ HUKOTO He yAuBHIIb. OnHako neyats 3D moaeneil Ha
COBPEMEHHOM O00OpYIOBaHMM — JEJ0 HOBOE. Yuyalluecs OCBauBalOT a3bl
TPEXMEPHOTO MOJIETUPOBAHUS JOCTATOYHO OBICTPO M HAYMHAIOT NMPUMEHSATH CBOU

3HAaHUS Ha IIPAKTHUKC.

HononuutenbHas oOpa3oBaTenbHas mporpamma «3D  MopenupoBaHHUE»
MIOCTPOEHA B COOTBETCTBUU HOPMATUBHO — MPABOBBIX TIOKYMEHTOB: 3akoH PD «O06
oOpa3zoBanun», IlpumepHbie TpeOOBaHUA K NPOrpaMMaM JIOMOJHUTEIHLHOTO
oOpazoBanus Jjered (mucekMo MuHHCTEpcTBa oOpa3zoBanus  Poccuiickoi
®enepanuu ot 11.12. 2006 1. Ne 06-18-44), Tlpuka3z Ne 1008 «O0 yTBepx)acHUH
[lopsinka opraHM3alu M OCYIIECTBICHUS OOpPa30BATENbHON NESITEIBHOCTH TIO
JIOTIOTHUTENBHBIM 00111e00pa3oBaTeIbHBIM MporpaMMamM (MUcbMo MUHUCTEpCTBA

oOpazoBanus u Hayku P® ot 29.08.2013).

JlomonauTeNnbHAS 001Ieo0pa3zoBaTenbHas mporpamma «3D MoaenupoBaHue»

o6mum o6beMoM 108 gyacoB M COCTOMT M3 TPEX MOJIYJICH:

> 1 moayab — «I'paduueckue pegakropsl ais 3D monenupoBaHus»
> 2 moayJb — «Pabora Ha 3D mpuHTEpEe»
> 3 moayasb — «[IpoekTupoBanue u n3rorosnenue 3D momenei»

Bospact ob0yuarwommxcsa — ¢ 10 go 17 ner. MoxHo HauuHaTh OOy4eHHE, C



J000ro MonyJs, MpOMAs NpPeIBapUTENBHO COOECeIOBaHHE C TMENaroromMm u
MOATBEPAUB CBOM 3HAHUS MO TEM TeMaM, KOTOpbIe HEOOXOIUMBI JIJIsl TajbHEUIIEeTo

oOy4eHusl.
DopMbI U PEKUM 3aHATHH.

B xone peanuzanuu nporpamMMmbl UCTONB3YIOTCSA pa3ivyHble (OPMBI 3aHSATHUH,

TaKHC KaK 66CCI[]':>I, JICKOUH, ITPAKTUYICCKHUC 3aHATUA, SKCKYPCUU

HpOI[OJI)KI/ITeJIBHOCTB 06p330BaTCHBHOFO Imponecca -1 roa, 3 pasa B HCIACIIHO,
KOJIMYCCTBO 4aCOB B HCACIIIO - 3 qaca, 06Luee KOJIMYCCTBO YaCOB IIO IIPOrpaMMe -

108. Kaxxap1it Mmoaysab — 36 4acos.

Cucrema OIEHKM YpPOBHS OCBOCHHUS OOYYAalOUIUMHUCS 3HAHWM, YMEHUU W
HABBIKOB, MPEIYCMOTPEHHBIX MPOrpaMMOM, NPENCTaBIseT CcO00M peryisipHbIi
KOHTPOJIb MEaroroM MpOJIBKEHUS 00yYarOIUXCsl B paMKax TOW WJIM UHOW TEMBI
1 oOpasoBarenbHOM 3afaun. C 3TOH LENbI0 HA KaX/I0M 3aHSATHH OCYLIECTBISIETCS
HaOJIIOZICHNE U aHAINU3 JESATEIbHOCTH KOJJIEKTUBA, a TAK)KE MPOBOJIATCS 3aUETHBIE
3aHATUA (IPAaKTUYECKUE U TEOPETUUYECKUE) B KOHIIE TEMbI, y4ueOHOro pasaena, Io

UTOTaM TIOJIYTOJIUs, YIeOHOTro Troja.

Ha mnpotshkeHun y4ueOHOTO TojJa TPOBOJUTCS TPOBEpKA 3HAHUH, YMEHUH,

HABBIKOB YUaIllUXCS.
DopMbl aTTECTALMH

B pesynprare OCBOEHHSI NPOTpaMMbl IPOUCXOAUT PA3BUTHE JIMYHOCTHBIX
KauecTB, OOMICKYJIbTYPHBIX W CICIHUAIbHBIX 3HAHWNW, YMEHHW M HaBBIKOB,
paclIMpeHue OMbITA TBOPYECKOM JEATENBHOCTH. KOHTpOJIb WM mIpoOBepKa
pE3yNbTaTOB OOY4YCHHUS SBJISETCS OO0s3aTENIbHBIM KOMIIOHEHTOM Ipoliecca

oOy4YeHWMsI: KOHTPOJIb UMeeT 00pa30BaTeNbHYIO, BOCIIUTATEILHYIO U PA3BUBAIOIIYIO

byHKIMIH.

Kpome 3HaHuWil, yMEHUI W HAaBBIKOB, COJEP>KAHUEM NPOBEPKU JAOCTHUKECHUI
SBJISIETCS  COLIMAJIBHOE U OOUIENCHUXOJIOTMYECKOE pa3BUTHE OOydaroluxcs,

MOCKOJBKY peanu3alusi MOporpaMMbl HE TOJbKO (GOPMUPYET 3HaHUS, HO U
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BOCIIUTHIBACT MU pa3BuBaeT. ConepKaHUEM KOHTPOJIS SBISIETCA MOTHBALUsA K
0oOy4eHHs M1 TBOPUECKON EATEIbHOCTH, a TAKKE TAaKUE COLMATIbHbIE KaUeCcTBa, KaKk
YyBCTBO OTBETCTBEHHOCTH, MOpAJIbHbIE HOpPMBI W TOBeIeHHUE (HaOIIOIEHHE,

JAUArHOCTUYCCKUEC MGTOI[I/IKI/I).

@Oprl npwneofcymounoﬁ ammecmauuu: I11€1aroru4cCcKoc HEI6J'HOI[CHI/IC,
ITPOCKT, BbICTABKa. KOHTpOJ'IB YCBOCHHBIX 3HAHUM U HABBLIKOB OCYHICCTBJISICTCS B
KaXXI0M MOAYJIC BO BpEM: NIPOBCACHUA KOHTPOJIBbHO-TIPOBCPOIHBIX MepOHpHHTHﬁ.
Ha YCMOTPCHHUC IIeAarora KOHTPOJIb MOZKET TAKXKC OCYHICCTBIIATHCA II0 K&)I(I[Oﬁ

TeMe Moyssi. OCHOBHOM (pOopMOM MTPOMEKYTOUHON aTTeCTAIllNU
ABJIAETCS MPAKTUYECKas pabora.
OueHovHbIe MaTEepPHAJIbI

yanHﬁCH Ha KOHTPOJIbHO-IIPOBCPOUYHOM MCPOIIPUATHN OLICHUBACTCA OJIHOﬁ n3

CICAYIOIMNX OLCHOK: «3a4YTCHO» U «HC 3a4YTCHO).
KpI/ITepI/II/I BBICTABJICHUS OLICHKH «3a4YTCHO»:

e OIEHKH «3aUTEHOY» 3aCiy)KHBACT ydallHiics, TOKa3aBIINi BCECTOPOHHEE,
CHUCTEMAaTHYECKOE M TJIYOOKOe 3HAaHHE y4eOHOro mMarepuasa, yMEIIIHH CBOOOIHO

BBIIIOJIHATH 3a/1aHUs, IPEAYCMOTPEHHBIE IIPOTPAMMOM.

e OueHKa «3a4TE€HO» BBICTABIISIETCS YUalIUMCSI, TOKA3aBIIMM IOJIHOE 3HAHUE
y4e0HOTO MaTepuaia, YCHENTHO BBITOJHSIONUM MPEIYCMOTPEHHBIE B MPOTpaMMe

3a/1aHus, AEMOHCTPUPYIOIINE CUCTEMATUYECKUI XapaKTep 3HAaHUM M0 IPEAMETY.

e  OreHKON «3auTeHO» OIICHUBAIOTCA YydYalllhecs, IOKa3aBIIMe 3HAHUE
OCHOBHOIO y4yeOHOro MaTepuaja B MHUHUMAJIBbHO HEOOXOIUMOM O0OBEME,
CIIPABJISIIOIIMXCS C BBIMIOJIHEHHUEM 3aJaHUM, TMPEAyCMOTPEHHBIX MPOrpaMMOM, HO
JOMYCTUBIIIMM TIOTPEITHOCTA TIPU BBINIOJHEHUM KOHTPOJBHBIX 3aJaHHil, HE
HOCSIIIME NPUHIUIHAIBHOTO XapakTepa, KOrja YCTaHOBJEHO, YTO Yydallluhcs
o0J1ajaeT HeOOXOAMMBIMU 3HAHHUSMHM JJISI TTOCJIEAYIONIETO YCTPAaHESHHST YKa3aHHBIX

MOrPEMIHOCTEN MOJT PYKOBOACTBOM MENArora.



KpI/ITepI/II/I BBICTABJICHHUA OLICHKHU <«HC 3a4TCHO».

OneHka «He 3a4TEeHO0» BBICTABISAETCS YUAIlUMCS, TOKa3aBIIUM MPOOEbI B
3HAHMSIX OCHOBHOI'O y4e€OHOr0 MaTepuaa, J10MyCKaloluM NPUHIUIHATbHbIE
OLLIMOKH B BBHIOJIHEHUUIIPEAYCMOTPEHHBIX MTporpaMmoit 3aganuil. Takoil oneHku
3aCIIy’KMBAIOT PE3yJIbTAThl yUaIIuXCsl, HOCAIIME HECUCTEMATU3UPOBAHHBIN,

OTPBIBOYHBIM, IOBEPXHOCTHBIN XapaKTep

VY4eOHBIN TU1aH

HaumMenoBan Koau4ecTBO 4acos

ue

n/n Bceero Teopus IpakTuka

MOIYJIst

I'paduueckue
PENaKTOPhI AJIs
3D

MOACIIMPOBAHUA

Pa6ora va 3D

pUHTEPE

[Ipoextuposa
HUE U
U3TOTOBJICHUE

3D monenen

UTOoro 108 54 54

1 moayab «I'paduyeckne peaakropsl aist 3D monesupoBanus»
Heanb: pa3BuTHEe MOHUMaHMS 3HaYUMOCTH 3D MoaenupoBaHus.

3agaun:




Ooyuarowue:

e  O3HAKOMJICHHE C HU(PPOBBIM OMUCAHUEM FEOMETPUUECKOTO MPOCTPAHCTBA;
e  03HAaKOMJICHHE C HA3HAYEHHUEM M CHEeIU(PUKON rpa@UUecKuX peaakToOpoB.
Pazeuearomue:

e  pa3BuTHE UHTEpeca K 3D MOAeINPOBAHUIO;

e  OCBOCHHE OCHOBHBIX MPUEMOB pabOThI npu cozaanuu 3D moxeneil.
Bocnumamenvnuie:

e  BOCIHUTAaHWE YyBCTBA OTBETCTBEHHOCTH 3a CBOIO JICSITCIILHOCTH;

e (opMHupOBaHHUE YBAXEHUSI K ce0€ U CBEPCTHUKAM.

IIpeameTHble 0:kUAaeMble Pe3yJbTaThl

Ooyuarowguiica 0011ceH 3HaAMb:

e  TepMHHBI B oOsnactu 3D MoaenupoBaHus;

e  mpuHOUN GOPMUPOBAHUS UPPOBBIX MOJETIEH;

e  OCHOBHBIE TparuecKkue pelakTOpbl U UX HA3HAYCHUE.

Ooyuarowguiica 001 ceH ymems:

e  ycranaBmuBaTh B [IK nporpammer aiis 3 D monenupoBanus;

e  3amyckath nporpammbl 3D MoaenupoBaHus OHIIANH;

e  TIOJIb30BATHCS OCHOBHBIMU MIPHEMaMu pabOThI B TpapuecKuX peakTopax.
Ooyuarowguiica 001x3ceH RPUOOPecmu HABBIK:

e  AKTHBHOTO MHTEpECa K HOBHIM 3HaHUsM 10 3D MoaenupoBanuio;

e  HAxOJUTh TOTOBBIC MOJenu st 3D medatu B pa3IMdHBIX HCTOYHUKAX.

Conep:xxanue moayJis «I'padpuueckue perakTopsl 1 3D MoaeupoBaHus»



1. BBogHoe 3aHATHE.

Teopusa

Benenne B Moaynb. MHCTpyKTaX 10 TEXHUKE O€30MMaCHOCTH.
2. Ilu¢pposoe onucanue reoMeTpuu (PU3IMIECKUX TeJl.
Teopusa

[HudpoBoe onricanre reOMETPUUECKUX TEN B MPOCTpaHCTBE. PaznuuHbie

mporpaMMbl rpadUUeCKUXpelakTOPOB U UX Ha3HAUYCHUE.
Ilpakmuka
PaGoTa B uHTEpHETE MO U3YUYEHUIO IPAPUUECKUX PETAKTOPOB.
3. OcHoBHbBIE rpaduyecKre peJaKTOPbI U UX cniennduka.
Teopusa

Nzyuenue creuuduku rpadpudeckux peaakropoB. OCHOBBI pabOTHI €

rpauuecKuMu peakTopaMu OHJIaMH.
Ipakmuka

OcBoeHue MPUEMOB BXOXKJICHUS B rpauUecKue peJaKTOpbl OHJIAMH.

dopmupoBaHue CTPYKTYPHI(DAMIOB 11 paboThI ¢ TpadUIECKUMH PEAAKTOPAMH.
4. ba3oBble NPUHIMIIBI Pa00THI B rpa)MuecKUX peaKTopax.
Teopusa

Nzyuenue 6a3oBoro mucrpymentapus rpadudaeckoro pemgaktopa TINKERCAD.
VYmopasnenne o0beKTOM  Ha ~ pabodem  TOJe. [Tpuemsbl MOCTPOCHHUS

3D MOJEINEeH.
Ilpakmuka

Coopka npocteix 3D mogeneit ueneit. Coxpanenue (aillioB ¢ paciiupeHueM

STL
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5. KoOHTpPOJIbHO-IPOBEPOYHbIC MEPONPUATHS
Ilpakmuka

KontponwsHoe 3ansTue B hopMme 3auera.

Y4eOHO-TEeMATHYCCKHUH TJIAH

1 moayasn «I'paduueckue pegakropsl Ajist 3D MoaeTUpOBaAHUS

KonnuecTBo yacoB ®opmbl
N Ha3zBanue Tembl Bceer IMpakTuk arrecranuu/
Teopus
0 a KOHTPOJIA
becena,
1 BBoaHoe 3ausTie 2 2 -
Mpe3eHTalus
[TpakTrueckas

[MudpoBoe onucanme
2 10 4 6 pabora,
reoMeTPUH (PU3UICCKUXTE.
pe3CHTAUN

[TpakTrueckas
OcHoBHBIE TpadUUIECKHEe

3 10 4 6 pabora,
PEIAKTOPBI M UX CIIeUpUKa

MIpEe3CHTAIUU
bazoBbie npuHIAIIBI [IpakTrueckas
4| pabotsl B rpaduIeCcKuX 12 6 6 pabora,
penakropax MpEe3CHTAIUU
KonTpoisHo- [IpakTrueckas
5 IPOBEPOYHBIE 2 2 - pabora,
MEpPOIPUITHUS Mpe3CHTAIUU

HUroro 36 18 18




2 moayas «Padora Ha 3D npunTepe»

Heab: OcBoeHue mpueMoB padOThI JIJIsl BeIpalliuBanus uznenuii Ha 3D

MIpUHTEpPE. 3a1aUu.
Ooyuarowue:

o Pa3bACHCHUC HA3HAYCHUA IPOTPAMM IJIA IMOATOTOBKH IICYATH HaA 3D

IPUHTEDE;

° O3HAKOMIJICHUC C IIPUCMaMH pa6OTBI B IIporpaMmMax JJjisd MoATOTOBKHU

3aganus s nedatyu Ha3D npunHTepe.
Pa3zeuearomue:
e  pa3BUTHUE TBOPYECKOIO MOJIXO0/a IPH BhIMOJHEHUH padoT 1o 3D neyarw;
. OCBOCHHE OCHOBHBIX IIPUEMOB PabOTHI IpHU co3nanuu 3D monuenei.
Bocnumamenvnoie:

. BOCIIMTAHUC YYBCTBA OTBCTCTBCHHOCTH 3a Ka4CCTBO pa60T IIpu

IPOCKTUPOBAHUH,
e  (opMHupOBaHHUE yBAXKEHUSI K ce0€ U CBEPCTHUKAM.
IIpeaMeTHBIE O:KHIaeMble Pe3yJIbTATHI
Ooyuarowguiica 0011ceH 3HAMb:
e  pacmmpenus daitnos mis 3Dnevarw;
e  OCHOBHBIC TTAPAMETPHI, YIPABISIOIMINE KauecTBOM reuatd Ha 3D mpuHTepe;
e  CIEIHUAaJbHBIC MPOTPAMMBI IS MOATOTOBKY 3amanus 1is 3D meuatn.
Obyuarowuiica 00151ceH ymema:

e  pazpabartbIBaTh 3amaHus s edaTn Ha 3D npuHTEpe;
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° IIOArOTaBIMBATDH 3D IIPUHTECP K MICYATHU U 3aIIYCKATh IIPOTPpaAMMBI IICYATH.

Ooyuarowuiica 001xcen npuodpecmu HAGHIK:

° pa6OTBI B PA3JIMYHLIX CIICOUAJIBHBIX IIpOorpaMMax ajisd HOATrOTOBKHU 3aaHUA

ISl TIEYaTH Ha 3TIPUHTEPE;

e  moarotoBku 3D npuHTepa k paboTe U KOHTPOJIS 32 KAYECTBOM I€YaTH.

Coaep:xanne moayas «Padora na 3D npunTepe»

1. BBoaHoe 3aHsiTHE.

Teopusa

Benenne B Moaynb. MHCTpYKTaX 10O TeXHUKE 0€30MaCHOCTH.
2. TloaroroBka 3aiaHus 1Jis neyatu Ha 3D npunTepe.

Teopusa

[Mpunnunet padotsl 3D npunTepa. [lonstus o G-code. Paznuunbie

IMporpaMmebl IMOATOTOBKU3aJaHUA I IICYATU U UX HA3HAYCHUC.

Ipakmuka

CocraBieHue 3aJaHUN JUIA [I€YaTH.

3. Metoabpl mnoaydeHusi aerajeii Ha 3D npunTepe, cmocodbl

ne4yaTu.

Teopusa

I/I3yquI/Ie Cl'IeI_[I/I(l)I/IKI/I I[MOJy4CHUA HS,Z[eJ'II/Iﬁ Pa3IN4YHbIMU TCXHOJIOTHUAMM.

OcCHOBBI paOOTHI MOTIOTOTOBKE MPUHTEPA K TTEYATH.

Ilpakmuka

OcBoeHKe MPUEMOB HACTPOMKM MpHUHTEpa JJIsl medatu. 3arpy3ka (aitnos u

3amycK MpUHTEpa HamedaTh. COnmpoBOXKACHUE Mpoliecca MmevaTH.

13



4. 3anyck 3agaHus Ha neyatb. Kontpoas padorsl 3D npunTepa.
Teopusa

N3yuenue 6a30Boro MeHo npuHrepa. M3yduenue npuemMoB co3nanus

OINITUMAJILHOU aJIr€3UH CTOJIA
Ilpakmuka

OcBoeHue KoMIUIeKca TPUEMOB padoT MO caMoCTosATeIbHOU pabote Ha 3D

IIPUHTEpE.
5. KOHTpPOJIbHO-TIPOBEPOYHbIE MEPONPUSITHS
Ilpakmuka

KonTtponbsHoe 3ausiTue B hopme 3ayeTa.

Y4yeOHO-TEeMATHYECCKHUH TVIAH

2 moayab «Padora Ha 3D npuHTepe»

KouaunuyecTBO 4acoB Dopmbl
N Ha3zBanue TeMbl Bcer IpakTuk aTrecTamuu/
Teopus
] a KOHTPOJIS
becena,
1 BBoanoe 3ansitue 2 2 -
Mpe3eHTanus
5 IToaroroBka 3amanus g 10 4 6 TTpakTHyecKas
neyatu Ha 3D nipuHTEpE pabora,
MpEe3CHTAIUU
3 YCTpoHcTBO 1 10 4 6 [IpakTrueckas
Hactpoiiku 3D mpuHTEepa pabora,
MpEe3CHTAIUU
4 3amyck 3a/1aHus Ha 12 6 6 [IpakTrueckas
pabora,
neyatb. KoHTposibs paboThl
MPE3CHTAIIUU
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3D npunTepa.

5 KoHTposbHo- 5 5 ) [pakTryeckas
IIPOBEPOYHBIE MEPOIIPUITHUS pabora,
IIPE3EHTAlUU
Hroro 36 18 18

3 moayanb «IIpoexkTupoBanue u u3roropjaenue 3D moaeeii»
Hean: OcBoeHne NOTHOTO KOMIUIEKCa paboT OT uaeu A0 roroBoro 3D uzgenus.
3aoauu.
Ooyuarowue:

° O3HAaKOMJICHHC C KOMIIJICKCOM pa60T HCO6XOI[I/IMBIX I TTOJTYYCHUA

uznenus Ha 3Dnpunrepe;

° PaCCMOTPCHUC HA3HAYCHUA U CHGHI/I(bI/IKI/I pa60T Ha BCCX OTallax

U3roToBJICHUS u3nenuii Ha3D mpuHTepe.
Pa3zeuesaromue:
e  Ppa3BUTHE MHTEpPECA K U3rOTOBJICHHUIO u3enni Ha 3D mpuHTepe;

e  OCBOCHHE OCHOBHBIX MPHUEMOB PabOTHI PU CO3JAaHUH M3TOTOBICHUH 3D

Mojeniet Ha3DnpunTtepe.
Bocnumamenwvnuwie:

e  BOCHUTaHHUE TPYAOJIIOOUS ¥ TBOPUYECKOTO Moaxo01a nmpu3D mMoaennpoBanum

u nevatuusnenuii Ha 3D npuHTEpe;
. dbopMupoBaHUEe YBaXXEHUS K c€O€ U CBEpCTHUKAM.

HpeIlMETHbIe OKUAACMbBIC PE3YyJIbTaThl

15



Ooyuarowuiica 0011ceH 3HaAmMb:

. K3 KaKHUX 3TAallOB COCTOUT KOMIIJICKC pa60T 110 U3rOTOBJICHUIO M3JCIUN HA

3DnpunTepe;

° COACPIKAHHUC U MMOCICAOBATCIbHOCTD 3TAIIOB pa60T JJIs1 U3TOTOBJICHUSA

u3nenuit Ha 3DnpuHTEpE;

° OCHOBHBLIC TIPOTPAMMBI U IPUCMBI pa6OTBI B HUX JJIA IPOCKTUPOBAHUA

3D Mopeneit UOATOTOBKM 3aaHui i nneyatu Ha 3D npunTepe.
Ooyuarowguiica 001ceH ymems:
e  BBINOJHATH paboThl Mo noarotoBke 3D nmpunTtepa k padore;
e  MPOBOJUTH HACTPOWKH s eyaTu Ha 3D mpuntepe ¢ noakoueHueM [1K.
Ooyuarowguiica 001xcen npuodpecmu HABBIK:

° CaMOCTOSITEJIbHOM pa60T51 10 BCCMY KOMIIJICKCY pa60T I10 U3I'OTOBJICHHUIO

uzaenuit Ha3DnpuHrepe;

. co3naBath Mojienu sl 3D medatw WCmosb3ys MPUHIIKI

pPEIaKTUPOBAHUS ~ MKOHBEPTUPOBAHUS (DAIIIOB.
.Conep:xanue monyJis «IIpoekTupoBanue u usroropiaenue 3D monenein»
1. BBogHoOe 3aHsATHE.
Teopusa
BBenenue B Moaynib. IHCTpyKTax 1o TEXHUKE O€30MaCHOCTH.

2. CKBO3HOE NPOEKTHPOBAHME U MPOrPAMMMPOBAHMS 1JISI H3TOTOBJICHUS

nerayeid Ha 3DnpunTepe.
Teopus

I/I3yquI/Ie MCTOAUKHU KOMIIJICKCHOI'O IIPOCKTHUPOBAHUA OT HI[GfI J0 I'OTOBOI'O

m3nenus Ha 3DmpunTepe.
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Ilpakmuka

OcBoeHnue npueMoB padoT B OCHOBHBIX MPOrpaMMax rpapuuecKux peaakTopoB

U CJIANCEPOB.

3. MeTtoabl nostydyenns aerasiei Ha 3D npuHTepe cnocoObI MeYaTH.

Teopusa

Nzyuenue cnenuduku nonyyeHus uznenuit merogamu FDM neuatu u ctep

auTorpaduu.

Ilpakmuka

OcBoenune IMpUCcMOB HaCTpOﬁKPI MNPpUHTCpA JIA IICUATU I Pa3JIMYHBbIX

MAaTCpHUAJIOB U IMOPA3JIINYHBIM TCXHOJOTHUAM.

4. ba3oBble HacTpoiikn 3D NpUHTEPOB /151 HAYAJIbHOIO OCBOEHH S NMEYATH.

Teopusa

[TpuHIMIEL BBIOOpa MaTepHrasia U 6a30BbIX HACTPOEK TMEYATH.

Ilpakmuka

YcTaHoBKa TeMIiepaTypbl, CKOPOCTH T€YaTH U PETpaKTa U IPYTrux

napamMeTpoB padotel 3DmpuHTEpAa.

5. KoOHTpoJ/IbHO-IPOBEPOYHBbIC MEPONPUATHS

Ilpakmuka

KonTtponbsHoe 3ansiTue B popme 3aueTa

Y4eOHO-TEeMATHYCCKHUH TJIAH

3 moayanb «IIpoekTupoBaHue U U3roroBjeHue 3D moaeeii»

KoaunuyecTBo 4acos
N Ha3zBanue TeMbl

DopMbI

17




18

Bcer IIpakTuk arrecranuu/
Teopus
0 a KOHTPOJIS
becena,
1 BBoanoe 3ansaTue 2 2 -
Mpe3eHTaIus
CxBO3HOE
MPOCKTUPOBAHUE U
[TpakTrueckas
2| TPOTpaMMHPOBAHUS JIJIS 10 4 6 P
pabora,
U3TOTOBJICHUS JIeTajel Ha MIpE3CHTAIIUU
3D npunTepe
MeTobl OTydeHUs
. [TpakTrueckas
3| meraneit na 3D mpunHTEpe 10 4 6 P
pabora,
crocoObl TIeYaTH MIpE3CHTAIUU
bazoBbie HacTpoiiku 3D
IIpakTuueckas
4|pUHTEPOB 711 HAYaJILHOTO 12 6 6 P
paborTa,
OCBOCHHUS MeYaTU Mpe3eHTaIluu
KonTtponbHo- [TpakTrueckas
5 IIPOBEPOYHBIC 2 2 - pabora,
MEPOIIPUSITHSI. Mpe3eHTaIluU
Hroro 36 18 18

Texnnueckoe ocHALIEHUE 3aHATHI

110 1OIOJTHUTEJIbHOI 0011e00pa3oBaTe/IbHON MPorpamMmme

3D moaeaupoBaHue»




Mamepuanvno — mexnuuecxkan oaza
HHomemenus

1. KommnbroTepHblii Kiacc.

Oo6opynoBanue u mebdenb
1. PaGouwue cTOBL
2.  Kommnbrotepsr.
3. KommnoHeHThl KOMIIBIOTEPOB.
4.  Crymnbs.
5.  IlIxadw! g XxpaHEHUSI HHCTPYMEHTOB, KOMIIOHEHTOB KOMITHIOTEPOB.
6. JlokanpHas ceTh, ceTh IHTEpHET.
7. 3D npuntep

METOANYECKOE OBECIHEYEHUE
MeToanuecKkue MaTepuaIbl
e Huctpykuus noas3zoBatens PICASO 3D designer.
o Kak BeiOpats 3D npunTep
Cnmcok JiuTepaTypsbl

OcHoBHas auTEpaTypa
1. T'opekoB /1. Kak Betopats 3D npuraTep. 2017roa. (C).
2. I'opwkos /I. 3D meuats B Mastom 6usHece. 2015 (C).

3. Joctymuas 3D nedatsb 115 HAyKH, 00pa30BaHUS U yCTONIMBOTO

obpazoBanus. 2013roxa.(C).

4. TI'oppkoB JI.TINKERCAD nns naunnarorux. 2015 roa. (C)
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5. James Chronister — Blender Basics YueoHoe mocooue 3-¢ u3nanue [lepeBos:

HOnusa Kop6yrt, FOpuii AzoBues c.153

6. B. bonbmakos, A. boukoB «OcHoBbl 3D-MonenupoBanus. N3yuaem padoty B

AutoCAD, KOMIITIAC-3D, SolidWorks, Inventor»

7. B. II. bonemakos, B. T. To3uk, A. B. Haruna «/HxeHepHas u

KOMIIbIOTepHasATpaduKa
NudopmanuonHoe odecneyenne 00y4eHust
MeTonnueckue mocoousi AJast yYUTeJIs:

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

U3JIaHue
[lepesoa: FOmus KopoyT, FOpuit A3oBues c.153

2. Atop(b1): B. bonpmakos, A. boukoB «OcHoBBI 3D-MoenupoBaHus.

N3zyuaempabory B AutoCAD, KOMITAC-3D, SolidWorks, Inventors»

3. Astop(sl): B. I1. bonpmrakos, B. T. To3uk, A. B. Uarnna «uxenepHas u

KOMITbIOTEepHas Tpadukar
Pecypcs Internet:
1. http://programishka.ru,
2. http://younglinux.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 uCnoJib3yeMoi JIUTEPaTyphl

1. ®enepanbhblii 3akoH «O06 oOpazoBanuu B Poccuiickoit @enepanmm» (Ne 273-
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@3 o1 29.12.2012).

2. IIpuka3 MunuctepcTBa o0pa3zoBanus u Hayku Poccuiickoit @enepannn No
1008 ot 29.08.2013 —OO0 yrBepxkaeHuu lopsigka opraHuzauu U OCyIIECTBICHUS
00pa30BaTEIbHON AESITEIBHOCTH IO JOMOJIHUTEIBHBIM 00111€00pa30BaTeIbHbIM
nporpammam» «CaHUTapHO-dMHIEMUOIOTHYecKuenpasmia U Hopmatusbl CanlluH

2.4.4.3172-14» (y1B. ' maBHBIM roCy1apCTBEHHBIM CaHUTapHbIM BpadoM PD 4

utonst 2014 r. N 41).

3. IIucemo Muno6puayku PO ot 11.12.2006 N 06-1844 "O IlpumepHbIxX
TpeOOBaHUAX K MPOrpaMMaM JIOMOJIHUTEILHOTO 00pa3oBaHus JaeTeil"
HOPMATHUBHO-ITPABOBBIE IOKYMEHTEHI, perynupytoniue

o0pa3oBaTeIbHYIO ACSTEIBHOCTD

4. Anam 3araaku u ro10BoJIoMKH. 200 cOBECHBIX, Ipa@UUecKuX U

MAaTEMAaTHYCCKHX 3araJoK 1 roJiIoBOJIOMOK J1JIA JFIOOUTEIIEH BCEBO3MOKHBIX

xutpoctert / Anam. - M.: ACT, Actpens, 2010. - 160 c.

5. Oner Konecunuenko, MHrops Ilumwurud. AnmapaTHble — CpeACTBa

NEPCOHATBLHOTO KOMITbIOTEpa 5-¢ u3M. nepepad. u pomn. — CII6: BXB-IletepOypr,

2004

6. Madopmartuka. Yueonuk /Ilox pea. H.B. MakapoBoii./ — M.: ®uHAHCH U

cratuctuka, 2005

7. JleoutneB B.I1. Beioupaem kommetorep, ocBanBaeM Windows XP - M.:
OJIMA-ITIPECC, 2005

8. Jleontrer B.II. Hosetimmas sHIIMKIIONEIUS TIEPCOHAITBHOTO KOMIThIOTEPA - M.:

OJIMA-ITPECC, 2006

9. JleontneB B.IL. [lepconansubiii kommsiotep.- M.: OJIMA Menua ['pynm,
2008

10. EBceeB I'.A., ITamtok C.H., CumonoBuu C.B. Bbl Kynuiim KOMIOBIOTED.

IlomHoe
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PYKOBOJCTBO JUIsl HAUMHAOIIKX U Borpocax u orBeTax. - M: ACTTTPIICC

Nudoprom — ITPTICC, 1999 (1000 coseToB)

11. HoBukoB @. Auenko A. Microsoft Office. B nenom - CI16: BHV Cankr-
[TerepOypr 2005

12. Jleonthes, B. I1. HoBenmas s3HuMKIONE NS TEPCOHATBHOTO KOMIIBIOTEPA

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

13. MuxnseB A. Hacronbnas kHura nonas3oBatenss EBM PC: 2-e uzganue,

nononHennoe — M: Comon, 1998

14. Xapueii I'. EXCEL.- 5.0 qns «Yaitnukosy — Kues: uanexktuku 2010

[Ipunoxenue

KAJJEHJIAPHO-TEMATHYECKHM IIJIAH
K JIOTIOJITHUTEIIBHOU 00111e00pa3oBaTeIbHOM 00IIepa3BUBAOIICH ITporpaMMe
«3D MoageaupoBanue»

Ha 2021-2022 y4eOHbIH roa

Ne Hara Tema Koua-Bo
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qacoB

1 moayab «I'paduueckue pegakropst aist 3D

36
MOIeJTUPOBAHM S

BBoaHoe 3ansitue 1
Beenenune B Mmoayib. MHCTpyKTax mo

1
TEXHHUKE O€30MacHOCTH.
IIu¢ppoBoe onucanue reoMeTpuu 3
(puznyeckuxre..
3HAKOMCTBO C IIPOrpPaMMbl rpadUyECKux

4
pEeaaKTOpoOB
Haznauenue rpaduueckux peakTopoB 3
OcHoBHBIE TPa)uUecKue PeIaKTOPbI H UX 5
cnenuduka
OcHOBBI pabOTHI ¢ TpaUICCKUMHU

4
peaakTopaMu
Pabora B rpaduueckom pempakTope 4
ba3oBble npuHIUNbI Pa0OTHI B 5
rpapuyecKux peaaKkTopax
VYmpasnenne o0bEKTOM Ha pabodeM TIoJie. 2
[Ipuembl noctpoenust 3D moxeneit u

2
COXpaHEHHE
PaGota B rpadmueckom pemakrTope 6
KoHTpo/IbHO-TIPOBEPOYHBIE 5
MeponpUusATHS

2 monyab «Pabora na 3D npunTepe» 36

BBoaHoe 3aHsiTHE 1
Beenenue B Monynb. MHCTpyKTax 1O 1
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TEXHUKE O0E30IMaCHOCTH

IMoaroroBka 3agaunuga 1 neuyatu Ha 3D

2
NpUHTEpe
[Tpununer padotsl 3D npunTepa 2
IIporpaMmsl 11 neyatu )
Bunel rpaduueckux nporpamm 4
YerpoiictBo u HacTpoiiku 3D npunTepa 2
TexHonornu nony4YeHus U3aeIun 2
[ToaroToBka mpuHTEpa K Me4aTu 2
PaGota B rpaduueckom penaktope 4
3anyck 3axanus Ha ne4atb. KoHTpOJIB 5
padotsl 3D npunTepa.
3amyck 3aJaHus Ha Ie4aTh 2
CamocrosiTenbHas pabora Ha 3D npunTepe 2
Pabora B rpadyuueckom pemakTope 6
KoHTposbHO-TIPOBEPOUYHDbIE )
MepoNnpUATHSA.
ITonroToBka 3aanus 1Js e4aTH 1

3 moayasb «IIpoexTupoBanue u usrorosiaenue 3D monesein» 36

BBoaHoe 3aHsiTHE 1
Beenenue B Monynb. MHCTpyKTax 1o

1
TEXHUKE O€30MaCHOCTH
CKBO3HOE IPOEKTHPOBAHME U
NMPOrpaMMHMPOBaHUS AJIsl H3TOTOBJICHUS 2

nerajied Ha 3D npuHTEpe
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I/IsyquHe MCTOAUKHN KOMIIJIIEKCHOI'O

2
IPOEKTUPOBAHUS
OcBoeHue npueMoB padoT B OCHOBHBIX

2
nporpammax rpadu4ecKux peaaKTopoB
Pabota B rpaduueckom pemakTope 4
MeTtonsbl mojrydyenus aeranaei na 3D 5
NMpPHUHTEPeE CIOCcOoObI TICUaTH
OcBoeHHE TIPUEMOB HACTPONKH TPUHTEPA

2
JUTA TIeYaTH ISl pa3UYHBIX MaTepuajoB
PaGota B rpaduueckom penakTope 6
Bba3zoBbie HacTpoiikn 3D npuHTepoB A1

2
HAYAJIbHOT0 OCBOEHHUS MEeYaTH
ba3oBbIe HACTPOWKH NEYaTH 2
BrictaBienue napamerpoB Ha 3D nmpunTepe 2
Pabora B rpadyuueckom pemakTope 6
KoHTpo/ibHO-IPOBEpOYHbIEe MEPONPUATHS 2
Uroro: 180
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