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KparTkas anHoTauus

3D mopenupoBaHue SBISETCA MEPEIOBBIMU TEXHUYECKUM HANPABIECHUEM C
OTPOMHBIM HHHOBAllMOHHBIM TOTEHIMAJIOM M HECET 3HAYUTENbHBIA BKIAI B
pa3BUTHE COLMAJIBHBIX TEXHOJIOTMI caMOM pa3HO0Opa3HOW HampaBieHHOCTH. Ha
CErOJHSAUIHUMN A€Hb TPYAHO MPEACTaBUTh U3rOTOBICHUE HIMPOKOTO Kpyra U3aeiauii
6e3 nmpumeHeHus 3D MoaenupoBaHusl U UCHOJB30BaHUs nevyaTu Ha 3D mpunHTepe.
Texnonornu 3D mneuyaTu HCHONB3YIOTCS BO BCEX OTpacisgX HAYKH, TEXHHKH,
MEIUIMHBI, B KOMMEpYECKON U ympaBieHueckod nedrenbHocTH. [lupoxoe
npumeHenne 3D mewaTh monyuymna B mpou3BoJCTBeHHOU cdepe. OHa siBhsieTcs

OCHOBOM JJIs1 CO34aHuA pO6OTOBI/I ABTOMATHU3UPOBAHHBIX ITPONU3BOJACTB.

C KaXIpIM TOJIOM YBEIUYUBACTCS YHUCJIO JETCH, Yy KOTOPBIX MPOSBIISIOTCS
UHTEpPEC K CIENHAIBHOCTIM TEXHHUYECKOW HANPaBICHHOCTH W YacTHOCTH K 3D
MoAeNIHpoBaHKI0. HauuWHass TOATOTOBKY  CTapIIEKIACCHUKOB B CHCTEME
JIOTIOJTHUTENIBHOTO 00pa30BaHUs, POJUTENM CHIKAIOT MHOTHE PHUCKH B BBIOOpE
Oynymei npodeccun. BaxkHO mpaBWIBHO BBIOpaTh NPOrpaMmy, ONTUMAJIBHO
HNOJIXOAIIYI0 KaXJA0oMy peOEHKY. OTO JaeT OCHOBY it (OpMUpOBAHUS Y
o0ydaeMbIX TEXHUYECKUX KOMIETEHIIUN U SIBISIETCSI OCHOBOM JJIsl TIOCIIEYIOIIETO

npodeccroHaIbHOr000pa30BaHNs HHXECHEPHON HAIIPaBJIECHHOCTH.
IMosscHuTeAbHAA 3aMIUCKA

JlaHHasi mporpaMMa MMeeT TeXHUYECKYH) HANPaBJEHHOCTh, HalpaBlieHa Ha
dbopmupoBanue kommneteHTHOocTe B chepe 3D MomenupoBanus W medatu Ha
3DnpunTtepe oOydaeMbIX CTapIIero IIKOJBHOTO BO3pacTa, YCBOeHHE OCHOB 3D
MOJICIMPOBAHUS U YHCIOBOTO MPOTPAMMHOTO yIPABICHUS, Pa3BUTHE MOTHBAITUH K

TBOPYECKOM MPOEKTHOMU JIESITEITbHOCTH.

[Iporpamma pazpaboTaHa B COOTBETCTBUM CO CJIEIYIOIIUMH HOPMATUBHBIMU
JIOKYMEHTaMHU:
o ®denepanbubiii 3akoH OT 29.12.2012 r. No273-®3 «O6 o00pa3zoBaHuM B
Poccuiickoit @enepanumn»;
e Vka3 IIpesumenta Poccuiickoii ®epepanuu «O HAUMOHAIBHBIX IEIAX

pazButus Poccuiickoit @enepanuu Ha nepruo a0 2030 rogay;



KoHuenuusa pa3BuTus JONOJIHUTENBbHOrO obOpa3oBanuss g0 2030 roga
(yrBepkneHa pacnopsikenueM IIpaBurenscta PO ot 31.03.2022 Ne678-p);

Crparerus pa3sutusa BocnuTtaHus B Poccuiickorn denepannn Ha NEPUOI A0
2025 roma (yrtBepxkiaeHa pacnopsbkeHueM I[lpaButenbctBa Poccuiickoit
®deneparuu ot 29 mast 2015 r. Ne 996-p);

[Inan mepompuaruii no peanmmsanuu B 2021 - 2025 romax Crpareruu
pa3Butusi Bocniutanusi B Poccuiickoit @enepanuu Ha niepuoa a0 2025 roga
(yrBepkneH pacnopsbkeHuem lIpaBurensctBa Poccuiickoit denepauu ot
12.11.2020 Ne 2945- p);

[Tpuka3 MunucrepcTBa o0pasoBanusi u Hayku Poccuiickoit denepanuu ot
23.08.2017 Ne 816 «O6 yrBepxaenuun [lopsaka npuUMeHEHHS
OpraHu3alysIMH, OCYIIECTBISIIOIIMMU O00pa30BaTEbHYIO JI€ATEIbHOCTD,
AJNIEKTPOHHOTO O0Yy4YeHHs, JNUCTAHIIMOHHBIX 00pPA30BATEIbHBIX TEXHOJIOTUMN
pu peanu3anuu o0pa3oBaTeIbHbIX IPOTPaAMM;

ITpuka3z MunuctepcTBa npocpenienus Poccuiickoit @eneparuu ot 27 Urois
2022 1. Ne 629 «O6 yrBepxkaenun [lopsiaka opraHu3anuy U OCYIIeCTBICHUS
oOpa3oBaTeIbHOM NEeATENbHOCTU o JOTIOJIHUTEIIbHBIM
0011e00pa3oBaTeIbHBIM IPOrPAMMAM);

[Ipuka3 MunuctepctBa npocBemieHus PO ot 03.09.2019 Ne 467 «O6
YTBEPKIACHUU LEIEBOM MOJEIH Pa3BUTUS  PETHOHAIBHBIX  CUCTEM
JIOTIOJTHUTENIBHOTO 00pa30BaHUs ACTEI»;

IlocTaHOBiIEeHHE [7TaBHOrO TOCYAApCTBEHHOIO  CAHUTAPHOIO  Bpada
P®28.09.2020 Ne 28 «O6 ytBepxkaenun CII 2.4.3648-20 «CanutapHO-
SIHUJIEMUOJIOTUYECKUE TpeOOBaHUS K OpraHM3alMsIM BOCHUTAHHUS U
o0yuyeHusl, OTAbIXA U 03A0POBIICHUS AETEH U MOJIOJICKI;

Crparerusi conuaabHO-3KOHOMHYECKOTO pa3BuTusi Camapckoil oOjlacTu Ha
nepuon 1o 2030 roma (yrBepkaeHa pacnopsikeHueM IlpaBuTenbcTBa
Camapckoit oomactu ot 12.07.2017 Ne 441);

[Tucemo MunucrepctBa o6pazoBanust 1 Hayku P® ot 18.11.2015 Neo 09-
3242 «O  wnanpaBiaeHun  uHpopmammm» (¢ «MeToguUEeCKUMU
PEKOMEHIAUAMHA 1o IPOEKTHPOBAHUIO JOTOJTHUTENIBHBIX

o0111epa3BUBAIONIMX IPOrpamMM (BKJIIOUYast pa3HOYPOBHEBBIE MPOTPAMMEI ),



e [lucemo MuHHcTEpcTBa 00Opa3oBaHusi U Hayku Camapckoi o0yacTé OT
30.03.2020 Ne MO-16-09-01/434-TY (c «MeTouYeCKUMHU
PEKOMEHIAIUSIMU 0 TIOJTOTOBKE JIOTIOJIHUTEIBHBIX 00111€00pa30BaTEIbHBIX
0O0IIepa3BUBAIOIINX MPOTPAMM K MPOXOXKIEHUIO MPOLEAYPHl IKCHEPTHU3HI
(10OpoBOJIBHOM cepTU(UKALKK) ISl TOCIEAYIOIET0 BKIOYEHUSI B PEecTp
00pa3zoBaTeIbHBIX MPOTPpaMM, BKIIFOUEHHBIX B cucteMy [1DJIO»).

AKTYaJlbHOCTh MNPOrPaMMbl 3aKJIIOYaeTCs B TOM, 4YTO OHa CBs3aHa C

nporieccoM HMHPOpMATH3AIMM W HEOOXOAMMOCTBIO ISl KaXIOTO dYelOBEeKa
OBIIAJICTh HOBEUIIMMU HH(POPMAIIMOHHBIMH TEXHOJOTHSIMH JUIsl aJanTalud B
COBpEMEHHOM OOIIECTBE W pealu3allid B TOJTHOH Mepe CBOETO TBOPUYECKOTO
noTeHIana. Pe3ynbraThl TEXHUYECKOW (haHTa3Wu BCETJa CTPEMUIIMCH BBUTUTHCS
Ha Oymary, a 3aTeM M BOIUIOTHTHCS B KU3Hb. ECITM paHbIe, MPeICTaBUTh TO, KaK
OyAeT BBITISACTh JOM WIH HWHTEPhEp KOMHATBHI, aBTOMOOWIIb WJIM TETUIOXOJ MBI
MOTJIH JIMIIb TIO YEPTEXKY WM PUCYHKY, TO C TOSBICHHUEM KOMITBIOTEPHOTO
TPEXMEPHOTO  MOJEIMPOBAHUSA  CTaJIO  BO3MOXHBIM  CO3laTh  00OBEMHOE
U300pakeHue CIIPOEKTHPOBAHHOTO COOPYKEHHUSI. Omno OTJINYAETCS
dotorpaduueckoii TOYHOCTHIO W TO3BOJISIET JIyyllle TNPENCTaBUTh cebe, Kak
OyZeT BBITISJAETh IPOEKT, BOIUIOUICHHBIM B KU3HM M CBOEBPEMEHHO BHECTH
ompeieNIeHHbIe KOPPEKTUBBL. 3D Mojenh 0OBIYHO MPOU3BOIUT TOpasno Oojbliee
BIICYATIICHHE, YE€M BCE OCTAJIbHBIE CIOCOOBI Mpe3eHTAuU OyAYyIIEero MpoeKTa.
ITepeoBbIE TEXHOJIOTHUH TO3BOJISIIOT JOOMBATHCS MOTpscaromux (3h(PEeKTHBHBIX)

pEe3yJIbTaTOB.

[IporpamMmma gaHHOTO Kypca OpUEHTUPOBaHA HAa CHCTEMATU3AIMIO 3HAHUN U
YMEHUH 10 Kypcy HHPOPMATUKHU B YACTH U3YUCHHS MHGOPMAIIMOHHOTO

MOACIUPOBAHUA.

Ileparornyeckasi 1ejeco00pPa3sHOCTb 3aKIIOYAETCI B TOM, 4YTO JaHHAs
MporpaMMa Mo3BOJISIET BBISIBUTh 3aMHTEPECOBAHHBIX 00YYAIOIINXCSI, TPOSIBUBIIINX
MHTEpEC K 3HAHUSM, OKa3aTh MM TNOMOIIb B (OPMUPOBAHUU YCTOMUUBOTO
WHTEpECa K TOCTPOEHUI0 Mojeneld ¢ momomibio 3D-mpunTepa. Martepuan
MporpaMMbl ~ M3J1araeTcsi C y4YeTOM BO3PACTHBIX OCOOCHHOCTEM ydaluxcs Hu

YPOBHA HX 3HAHUN. 3aHATHUS IMOCTPOCHBI KaK CHUCTCMa TINATCIIBHO HOI[O6paHHLIX
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YOpaXHEHUN U 3aJjaHUN, OPUEHTUPOBAHHBIX HA MEXITPEAMETHBIE CBS3U.

HoBu3Ha U OoTiIMYHUTEIbHbIE 0COOEHHOCTH NMPOrpPaMMbl COCTOAT B TOM, YTO
pabora ¢ 3D mozenupoBaHMEM — OZHO M3 CaMbIX IMOMYJAPHBIX HANpaBICHUN
MCIIOJIb30BaHUS MEPCOHATBHOTO KOMIIbIOTEPA, MPUUYEM 3aHUMAIOTCS 3TOM paboTOon
HE, TOJBKO MPO(PEecCHOHAIbHbIE XYIOKHUKA W Ju3aiiHepbl. B Hame Bpems
TPEXMEPHOU KaPTUHKOW YK€ HUKOTO He yAuBHIIb. OnHako neyats 3D monenei Ha
COBPEMEHHOM OOOpYIOBaHMM — JEJI0 HOBOE. Yualiuecs OCBauBalOT as3bl
TPEXMEPHOT0 MOJIETUPOBAHUS JOCTATOYHO OBICTPO M HAYMHAIOT NMPUMEHSATH CBOU

3HAHUS Ha IIPAKTHUKC.

JlononuutenbHas oOpa3oBaTenbHas mnporpamma «3D  MopaenupoBaHHUE»
MIOCTPOEHA B COOTBETCTBUU HOPMATHUBHO — MPABOBBIX JIOKYMEHTOB: 3aKoH PD «O06
oOpa3oBanuny», IIpumepHble TpeOoOBaHUS K MpOorpaMMaM JOIMOJHUTEIBHOTO
oOpa3zoBanus jered (muceMo MuHHcTepcTBa oOpasoBaHus  Poccuiickoit
®eneparuu ot 11.12. 2006 r. No 06-18-44), IIpuka3z Ne 1008 «O06 yTBepkaecHUU
[lopsnka opranuzaliu M OCYILIECTBICHUS OOpa30BAaTENbHON MESITEIBHOCTH TIO
JIOTIOTHUTENbHBIM 00111e00pa3oBaTeIbHBIM MporpaMMamM (MUcbMo MuUHUCTEpCTBA

obOpazoBanus u Hayku PO ot 29.08.2013).

JononautenbHas obnieo0pa3zoBaTenbHas nmporpamma «3D MoaenupoBaHue

o6mum o6beMoM 108 yacoB M COCTOMUT M3 TPEX MOJIYJICH:

> 1 monyas — «I'padudeckue pexakTopsl aist 3D MoxenupoBaHus»
> 2 moayab — «Pabota Ha 3D npunTepe»
> 3 moayasb — «[IpoexTupoBanue u nsrorosinenue 3D monenei»

Bo3pact ob0yuaromuxcsas — ¢ 10 no 17 ner. MoxHO HauuHATHL OOy4YeHHE, C
T000TO MOIYJNS, TPOUMAS TPEIBAPUTEIHHO COOECeOBaHWE C TMENaroroM |
MOATBEPANB CBOM 3HAHUS 10 TEM TeMaM, KOTOPbIE HEOOXOIUMBI JIJIsl 1aJbHEUIIIETO

0o0yJeHHUSI.
DopMbI U PEKUM 3aAHATHH.

B xoxme peanuzanuu mporpaMMbl UCIIONB3YIOTCS pa3iudHbie (QOpPMbI 3aHSITHUH,

TaKH€ KakK 6€CCI[BI, JICKIIUU, IIPAKTUYCCKUC 3aHATUA, DKCKYPCHU
5



[MpomomxuTeTbHOCTh 00pa30BaTENBbHOTO Mpolecca —1 roa, 3 paza B HEIENo,
KOJIMYECTBO YaCOB B HEJENIO - 3 yaca, o0IIee KOJUIECTBO YacoB MO MPOrpamme -

108. Kaxxapiit Mmoaysas — 36 4acos.

CucremMa OLEHKM YpPOBHA OCBOEHHUS OOYyYarONIMMHUCS 3HAHUWA, YMEHUH H
HABBIKOB, MPEIYCMOTPEHHBIX IPOrpPaMMOM, MpPeACTaBIAeT COOON peryiaspHbIiA
KOHTPOJIb M€/1aroroM MpoJIBHKEHUS 00ydaroUIuXcsl B paMKax TOW WM MHOUM TEMBI
u oOpazoBarenbHOM 3aaun. C 3TOH 1EeNbI0 Ha KaXJI0M 3aHSITHH OCYIIECTBIISIETCS
HaOJIIOZICHNE U aHAINU3 JIEATEIbHOCTH KOJJIEKTUBA, a TAK)XKE MPOBOAATCS 3a4ETHBIE
3aHATHS (MPAaKTHYECKHEe M TEOPETUUYECKUE) B KOHIIE TEMbI, y4eOHOro pasjena, 1Mo

HUTOTaM IoJIyroaus, yqe6Horo roaa.

Ha mnporskenun ydeOHOTO TOJa MPOBOJUTCS MPOBEPKA 3HAHUM, YMEHMHIH,

HAaBBIKOB YYalllUXCsl.
dopMbI aTTECTALUU

B pesynprare OCBOEHHs NPOrpamMMbl IPOUCXOAUT PA3BUTUE JIMYHOCTHBIX
Ka4yecTB, OOIIEKYIbTYPHBIX U CIEUUAJbHBIX 3HAHUW, YMEHUH U HAaBBIKOB,
paclIMpeHue OIbITa TBOPYECKOM JeATeNbHOCTA. KOHTpOJIb WM mnpoBepka
pEe3yNbTaTOB OOY4YeHHUS SBJISIETCS OO0sA3aTENIbHBIM KOMIIOHEHTOM  IIpoliecca

oOy4eHHUsI: KOHTPOJb UMeeT 00pa30BaTeNbHYI0, BOCIIUTATEIBHYIO U PA3BUBAIOIIYIO

byHKIIH.

Kpome 3HaHuWii, yMEHUI W HAaBBIKOB, COJAECPKAaHUEM IPOBEPKU JOCTHUKECHUMN
ABIIIETCS COLIMATLHOE U  OOIIENICUXOJOTUYECKOE pPa3BUTHE OOydYarOIIUXCs,
MOCKOJIBKY peanu3aisi MNporpaMMbl HE TOJBKO (GOPMHUpPYET 3HAHUA, HO U
BOCIIUTHIBACT U pa3BuBaer. CoaepkaHUEM KOHTPOJISI SABISIETCS MOTHUBAIUA K
oOydYeHHsI M TBOPUECKON JMEATETLHOCTH, a TAKXKE TAKUE COIMATbHBIC Ka4eCTBa, KaK
YyBCTBO OTBETCTBEHHOCTH, MOpAaJbHbIE HOPMBI U TOBEJCHUE (HAOIIOJICHHUE,

AUArHOCTHUYCCKHUC MeTOI[I/IKI/I).

Dopmbl  npomedxcymounoi ammecmayuu: TEIATOTMYECKOE HAOIIOACHUE,
MPOEKT, BbICTaBKa. KOHTPOJIb YyCBOCHHBIX 3HAHMM U HABBIKOB OCYLIECTBISIECTCS B
KaXJIOM MOJZYJIE BO BpEMSs ITPOBEICHUS KOHTPOJIBbHO-IIPOBEPOUHBIX MEPOIPUATHIA.

Ha YCMOTPCHHUC IICJarora KOHTPOJIb MOKET TAKIKEC OCYHICCTBIIATHCA 110 KEDKI[OfI
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teme moayisi. OCHOBHOU (pOpMOM MPOMEKYTOUHON aTTeCTAINU
ABJIAETCS MPAKTUYECKas paboTa.
OueHovHbIe MATEPHAJIbI

VYyaiuiicss Ha KOHTPOJIBHO-IIPOBEPOYHOM MEPOIIPUATUU OLIEHUBACTCA OJHOU H3

CICAYIOMIMUX OLCHOK: «3a4YTCHO» U «HC 3a4TCHO».
KpI/ITepI/II/I BBICTABJICHUA OLICHKH «3a4YTCHO» .

° OI_IeHKI/I «3aYTCHO» 3aCIIYyKUBACT yanleICﬂ, MMOKa3aBIINI BCCCTOPOHHCC,
CUCTCMATHUYCCKOC U FJ'Iy6OK06 3HAHUC yqe6H0r0 mMartcpualia, YMCIOHleI CBO6OI[HO

BBIIIOJIHATD 3aaHUA, ITPCAYCMOTPCHHBIC HpOFpaMMOﬁ.

° OIIGHKa «BaYTCHO» BBICTABJIACTCA yUAIlIUMCA, ITOKA3daBIIWUM ITOJTHOC 3HAHHC
y‘l€6HOFO MaTcpualia, YCIICIIHO BBIIMOJIHAIOMNM IIPCAYCMOTPCHHBIC B IIPOTPAMMC

3aIaHUA, AICMOHCTPUPYIOIIHC CUCTEeMATHUYCCKUM XapaKTep 3HAHUM 1O npcamMeTy.

. OLeHKOW «3a4TEHO» OLIEHUBAIOTCS ydallluecs, IOKa3aBIIME 3HAHUE
OCHOBHOTO yYeOHOTO MaTepuajla B MHHHUMAJIBHO HE0OXOAUMOM o0BeEME,
CIIPABJISAIOIINXCS C BBIMOJHEHUEM 3aJaHUM, MPEAYCMOTPEHHBIX MPOTPAMMOM, HO
JNOIMYCTUBIIUM TOTPEIIHOCTH TIPU BBINOJHEHUM KOHTPOJIBHBIX 3aJaHUM, HE
HOCSIIIME MPUHLOMUIIMAIBHOTO XapakTepa, KOrJa YCTAHOBJIEHO, YTO Yy4YallUuKCs
obJiajaeT HeOOXOUMBIMU 3HAHUSAMU JIUIS TOCISAYIONEr0 YCTPAaHSHHs YKa3aHHBIX

MOTPEIIHOCTEN MO, PYKOBOACTBOM IEarora.
Kputepuu BrICTaBIEHUS OLEHKHU «HE 3aYTEHO»:

OueHKa «HE 3a4TE€HO» BBICTABIIACTCS YYAIIMMCS, TOKa3aBIINM IPOOEIBI B
3HaHUSAX OCHOBHOT'O Y4€OHOr0 MaTepuaia, JOMyCKAIOIKUM MPUHIIUITUATbHbBIE
OIIMOKH B BBHITTOJTHCHUHU TPEAYCMOTPEHHBIX MTpOrpamMMoit 3aganuii. Takoil oreHKu
3aCIy’KMBAIOT PE3yJIbTAThI yUAIINXCS, HOCAIINE HECUCTEMATU3UPOBAHHBIN,

OTPBIBOYHBIM, TOBEPXHOCTHBIN XapaAKTEP

VY4eOHBIN TUTaH

Ne HaumenoBan Kosun4yecTBO 4acos




n/n ue
Bcero Teopus IIpakTuka
MOAYJIs1

I'padpuueckue
peAaKTophl AJs
3D

MOJCIIUPOBAHHNA

Pa6ora Ha 3D

IPUHTEPE

IIpoekTuposa
HUE U
U3rOTOBJICHUE

3D moxenen

UTOro 108 54 54

1 moayab «I'paduyeckue pegakropsl aist 3D monessupoBanus»
Heanb: pa3BuTHe NOHUMaHUs 3HaYUMOCTH 3D MoaenupoBaHusl.
3apaum:
Ooyuarowue:
e  O3HAaKOMJICHHUE C MU(PPOBBHIM OMHCAHUEM T€OMETPHUIECKOTO TPOCTPAHCTBA;
e  O3HAaKOMJICHHE C Ha3HAYCHHUEM M CHECIMPUKON TpaPUIECKUX PEIAKTOPOB.
Pa3zeusarowue:
e  pasBuTHe MHTEpeca K 3D MoennpoBaHuIo;
e  OCBOCHHE OCHOBHBIX ITPUEMOB palbOTHI TIpH co3nanuu 3D Momenei.
Bocnumamensnuie:

. BOCIIMTAHUC YYBCTBA OTBCTCTBCHHOCTH 3a CBOIO ACATCIbHOCTD,




e (opMHupOBaHHUE YBaXKEHUS K ce0€ U CBEPCTHUKAM.

IIpeaMeTHBIE O:KHIaeMble Pe3yJIbTATHI

Ooyuarowuiica 0011ceH 3Hamp:

e  TepMHHBI B 001actu 3D MoaenupoBaHus;

e  mpuHIMN GopMUpOBaHUS HU(PPOBBIX MOJEIIEH;

e  OCHOBHBIE I'padUUeCKUe PeAAKTOPhl U UX Ha3HAUYCHUE.

Ooyuarowguiica 001ceH ymems:

e  ycranaBnmuBath B [IK nporpammer giist 3 D MmoaenupoBanus;

e  3amyckarth nporpammbl 3D MonenupoBaHus OHIAIH;

e  MOJB30BATHCS OCHOBHBIMH IPpUEMaMH PabOTHI B TpaUUECKUX pelaKTOpax.
Ooyuarowguiica 001xceH npuodpecmu HABLIK:

e  AKTHBHOI'O MHTEpeca K HOBBIM 3HaHUsM 110 3D MojenupoBanuio;

e  HaxoOJUTh TOTOBbIe Moaenu st 3D nedatu B pa3IMuHbIX HICTOYHUKAX.
Conep:xanue moay.as «I'papuueckue penakropsl ajs 3D moaeaupoBanus»
1. BBogHOe 3aHsATHE.

Teopusa

Beenenne B Moaynb. MHCTpYKTaX MO TEXHUKE O0€30MMaCHOCTH.

2. Hudposoe onucanue reoMeTpruu (PpU3NIECKUX TeJl.

Teopus

[MudbpoBoe onrcanne TEOMETPUIECKUX TE B MPOCTPAHCTBE. PasnmuyHbie

MporpaMmbl TpaUUeCcKUXpeTaKTOPOB U UX HA3HAUYCHHUE.
Ilpakmuka

Pabora B uHTEpHETE 10 U3YUYEHHUIO TPAaPUUECKUX PETAKTOPOB.



3. OcHOBHBIC rpapuyecKre peJaKTOPbI M UX crienrpuKa.
Teopusa

N3yuenue crneunduku rpadpuyeckux peaakropoB. OCHOBBI pabOTHI C

rpauuecKuMu peJakTOpaMH OHJIAMH.
Ilpakmuka

OcBoeHue MpUeMOB BXOXKJIEHUS B rpauuecKue peJaKkTOpbl OHJIAMH.

dopmupoBaHue CTPYKTYphI(ailioB Ay paboThl ¢ rpadUYECKUMU PEAAKTOPAMHU.
4. ba3oBble NPUHIMIIBI PAa00THI B rpa)MueCcKUX pelaKTopax.
Teopusa

N3yuenue 6a3oBoro mncrpymenrtapus rpaduueckoro peaakropa TINKERCAD.
VYnopasnenne oObeKTOM  Ha  paboyem  TOJe€. [Tpuembl MOCTPOCHUS

3D MOJIEJIEH.
Ipaxkmuka

Co6opka mpocteix 3D mopeneit neneit. Coxpanenue (ailyioB ¢ pacuidpeHueM

STL
5. KoOHTpo/IbHO-IPOBEPOYHbIC MEPONPUATHS
Ilpakmuka

KonTtponsHoe 3ausitue B hopme 3adeTa.

Y4eOHO-TEeMATHYCCKHUH MJIAH

1 moayab «I'paduyeckne peaakropsl aist 3D monesupoBanus»

Koiun4yecTBo yacos DopMbI
N Ha3zBaHnue TeMbl Bceer IIpakTuk arrecrauuu/
Teopus
0 a KOHTPOJIA
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becena,
1 BBoaHoe 3ansaTue 2 2 -
Mpe3eHTaIus

IIpakTuueckas
Hudpposoe onucanue
2 10 4 6 pabora,
reoMeTpuu GU3NUEeCKUXTEN.
Ipe3eHTaluu

ITpakTrueckas
OcHoBHBIE rpaduueckue
3 10 4 6 pabora,

peAaKToOphl U X crenuukal

Mpe3eHTaluU
bazoBbie mpUHIUIIBI [IpakTuueckas
4| paboThl B rpauecKux 12 6 6 pabora,
peaakTopax Mpe3eHTaluu
KonTtpoisHo- IIpakTrueckas
) IPOBEPOYHBIE 2 2 - pabora,
MEPOIPUATHUSA IIPE3EHTAlUU

HToro 36 18 18

2 moayab «Padora Ha 3D npuHTepe»

Heab: OcBoeHue nmpueMoB padOoThI 7151 BbIpallluBaHus u3nenuii Ha 3D

MpUHTEpPE. 3a1a4u.
Ooyuarowue:

e  pa3bsACHEHHE HA3HAUCHUS MPOTPaMM IS MOATOTOBKHY reyaTd Ha 3D

MIPUHTEPE;

e  O3HAaKOMJICHHE C IpreMaMu PabOThI B MPOTpaMMax Il IOJATOTOBKA

3apanus Ui nedatd Ha3D npuHTEpe.
Pazeusarwowue:

e  pa3BHUTHE TBOPYECKOTO MOJX0Ja MIPH BBHIMOHEHUH padoT 1o 3D meuaty;

11



e  OCBOEHHME OCHOBHBIX MPUEMOB PabOTHI pu co3ganuu 3D mozaenei.
Bocnumamensnuie:

° BOCIIMTAHUC YyBCTBAa OTBECTCTBCHHOCTH 3a KA4YCCTBO pa60T Ipr

IIPOEKTUPOBAHNY;

e (opMHUpOBaHHUE YBaXKEHUS K ce0€ U CBEPCTHUKAM.

IIpeaMeTHBIE O:KHIaeMble Pe3yJIbTATHI

Ooyuarowguiica 0011ceH 3HaAMb:

e  pacmupenus ¢aiinoB s 3DnevaTy;

e  OCHOBHBIC MTApaMETPHI, YIPABISIONINE Ka4eCTBOM Ieuaty Ha 3D mpuHTepe;
e  cHenuajIbHBIC MPOrpaMMBbI JIs TOATOTOBKH 3aanus i 3D neuatwu.
Ooyuarowguiica 001x4ceH ymems:

e  pazpabarbiBaTh 3ajaHus A neyaTu Ha 3D npunTepe;

e  moaroTaBnuBaTh 3D mpuHTEp K MeYaTH U 3aMyCKaTh MPOTPAMMBI TICYATH.
Ooyuarwwuiica 00151cen npuodpecmu HABLIK:

. pa6OTBI B PA3JIMYHBIX CIICOHAJIBHBIX ITpOIrpaMMax JJIs IMMOATOTOBKHU 3aaHUA

JUIs1 IeYaTH Ha 3TIPUHTEPE;

e  moarotoBku 3D mpuHTEpa K paboTe U KOHTPOIIS 32 KAYECTBOM II€UATH.
Conep:xanue monyJs «Padora na 3D npunTepe»

1. BBoaHoe 3aHsATHE.

Teopus

BBenenue B Moaynib. IHCTpyKTax 1o TEXHUKE O€30MaCHOCTH.

2. IloaroroBka 3aaHus 1Jis neyatu Ha 3D npuHTepe.

12
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[Mpunnunet padotel 3D npunTepa. [Honarus o G-code. Paznuunbie

mporpaMmsbl IIOATOTOBKU3aJJaHWA JJIA IICHAaTU U UX HA3HAYCHHC.

Ilpakmuka
CocTaBiieHHUE 3aJJaHUN TS TIEYATH.

3. Metoabl mnoayuyenuss aeraseii Ha 3D npunTepe, cnocodbl

nedaTu.

Teopusa

I/I3yquI/Ie CHGL[I/I(I)I/IKI/I MOJIyuUCHUA I/IBI[GJ'II/Iﬁ Pa3JIMIHBIMH TCXHOJOTUAMHU.

OCHOBBI pa60T51 MMOMOATOTOBKEC IIPUHTECPA K IICHATH.

Ilpakmuka

OcBoeHue MpUEMOB HACTPOUWKHM MPUHTEpA JJIA NedaTtu. 3arpyska (aiynoB u

3almyck nmpuHTepa HarnedyaTh. COnmpoBOXKIECHUE Mpoliecca MeyaTu.
4. 3amyck 3aganusi Ha neyaTtb. KoHTpoJb padoTsl 3D npunTepa.

Teopusa

N3ydenne 6a30BOT0 MEHIO IpuHTEpa. M3ydeHne npueMoB co3aaHus

ONTUMAaJILHOM are3nu CToJjia

Ilpakmuka

OcBoeHue KOMIUIEKCa TPUEMOB padoT MO CaMOCTOsATEIbHOU padote Ha 3D

IIPUHTEPE.
5. KoHTpo/IbHO-IPOBEpPOYHBbIE MEPONPUATHS
Ilpakmuka

KonTtponwsHoe 3ausiTue B hopme 3adeTa.

Y4eOHO-TEeMATHYCCKHNH TJIAH

2 moayas «Padora na 3D npunTepe»
13



KonnuecrBo yacoB ®opmbl
Ni Ha3Banue TeMbl Bceer IIpakTuk arrecrauuu/
Teopus
0 a KOHTPOJISt
becena,
1 BBojanoe 3ansaTue 2 2 -
npe3eHTalus
5 [TonroroBka 3aganus st 10 4 6 TTpakTHyecKas
neyatu Ha 3D npuHTEpE pabora,
Mpe3eHTaluu
3 YCTpOHCTBO 1 10 4 6 IIpakTrueckas
HacTpoiku 3D npunTepa pabora,
Mpe3eHTaluu
3amyck 3a/1aHud Ha
4| nevatb. KoHTpOIH paboTHI 12 6 6 Hpakraeckas
pabora,
3D npunTEpA. MpE3EHTALNU
5 KorTpounbHo- 5 5 ] [IpakTuyeckas
IIPOBEPOYHBIE MEPOIIPUATHSA pabora,
IIPE3EHTALUU
Hroro 36 18 18

3 monyJab «IIpoekTnpoBanue u u3roropiaenue 3D moxenei»

Iean: OcBocHUE MOTHOTO KOMILIEKCa paboT OT ujeHu 10 rotoBoro 3D uzmenus.

3aoauu.

Ooyuarowue:

° O3HAaKOMJICHHEC C KOMIIIICKCOM pa60T HGO6XOI[I/IMBIX I ITOJIYYCHUA

m3nenust Ha 3DmnpuHTepe;

e  paccMOTpEHHE Ha3HAYEeHUS W ClielM(PUKU padOT Ha BCEX dTamax

M3rOTOBJIeHUS M3aennii Ha3D npuHTEpe.

Pazeusarwowue:

14




e  pa3BUTHE MHTEpeca K U3roTOBJICHUIO u3Aenuii Ha 3D npunrepe;

e  OCBOECHHME OCHOBHBIX IPUEMOB PaOOTHI MPU CO3AAHUM M3rOTOBIEHUU 3D

Mojenet Ha3Dnpunrepe.
Bocnumamenvnuie:

e  BOCHHUTaHHUE TPYAOTIOOMS U TBOPUECKOro mojxoja npu3D mMoaenupoBaHuu

u nevyaruuznenuit Ha 3D npunTepe;
e  (opmupoBaHUe yBaXeHUs K ce0€ U CBEPCTHUKAM.
IIpenmeTHbIe 0:kUAaeMBble Pe3yJbTAThI
Ooyuarowguiica 0011ceH 3HAMb:

° N3 KaKHUX 3TallOB COCTOUT KOMIIJIICKC pa60T I10 U3IroTOBJICHUIO I/ISJICHI/Iﬁ Ha

3Dnpuntepe;

° COACPIKAHUC U ITOCICIOBATCIIBHOCTDL 3TAIIOB pa60T JJIs1 U3TOTOBJICHU A

uznenuii Ha 3DnpunTepe;

° OCHOBHBLIC IIPOTPaMMBbI U IIPUCMBI pa6OTI>I B HHUX JJIA IPOCKTHUPOBAHUA

3D wmogernel UIMOATOTOBKY 3aiaHuil i ieyatr Ha 3D mpunHTEpe.
Ooyuarwowuiica 00151cen ymemap:
e  BBINOJHATH pabOTHI 1O MoAroToBKe 3D mpuHTEpa K padore;
e  TPOBOJUTH HACTpOWKH s neyaT Ha 3D mpuntepe ¢ noakmoueHueM [1K.
Oodyuarowuiica 00as1cen npuOdpecmu HaAGbIK:

e  CaMOCTOSTEIHbHON PabOTHI MO BCEMY KOMILUIEKCY padOT MO M3TOTOBICHUIO

n3aennii Ha3 DrnpuHTepe;

° cOo3aaBaTb MOACIM OJIA 3D mneuarun HCIIOJIb3YyA IIPUHIMNII

pEIAaKTUPOBaHUSI ~ MKOHBEPTUPOBaHUS (Pailios.
.Conep:xanue monyJisi «IIpoekrupoBanue u u3roropiaenue 3D monesnein»

1. BBoaHoe 3aHsiTHE.
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Teopusa
Beenenne B Mogynb. MHCTpYKTaX 1O TEXHUKE O€30MMACHOCTH.

2. CKBO3HOE NIPOCKTHPOBAaHHME U IPOrPAMMHMPOBAHMSA /1JIA U3TOTOBJICHUS

neraJieid Ha 3DnpunTepe.
Teopusa

I/I3y‘ICHI/IC MCTOAWKHN KOMIIJICKCHOI'O ITPOCKTUPOBAHUA OT Hﬂeﬁ J0 T'OTOBOT'O

uznenus Ha 3DmpuHTEpE.
Ilpakmuka

OcBoeHue npueMoB padoT B OCHOBHBIX MPOrpaMMax rpauueckux peakTopoB

Y CIIANCEPOB.
3. MeToabl monyuyeHus aerajeii Ha 3D npuHTEpe cMOCOOBI MEYaATH.
Teopusa

Nzyuenue cnenuduku nonyyeHus uznenuit merogamu FDM neuatu u ctep

nutorpadumu.
Ipakmuka

OcBoeHHE NMpPUEMOB HACTPOMKHM MPUHTEpA Ul NeYaTH ISl Pa3iIudHbIX

MaTepHaiOB U MOPA3IMYHBIM TEXHOIOTHUIM.
4. ba3oBble HacTpoiiku 3D NpUHTEPOB /151 HAYAJIbHOT0 OCBOEHHSI MEYATH.
Teopusa
[TpuHIIMTIEI BBIOOpa MaTepHraia U 0a30BbIX HACTPOCK TIEYATH.

Ilpakmuka

YcTraHoBKa TeMneparypsl, CKOPOCTH NE€YATH U PETPAKTa U APYrUX

napameTpoB padbotel 3DmpunTepa.
5. KoOHTpo/IbHO-IPOBEpPOYHbIE MEPONPUATHS

Ilpakmuka
16
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KoHnTponbsHoe 3aHsiTHE B (popme 3aueTa

Y4eOHO-TEeMATHYCCKHUH MJIAH

3 moayanb «IIpoexkTupoBanue u u3roropjaenue 3D moaeseii»

KonnuecTBo yacoB Dopmbl
N Ha3Banue TeMbl Bcer IIpakTuk arrecrauuu/
Teopus
0 a KOHTPOJISI
becena,
1 BBoanoe 3ansitue 2 2 -
Mpe3eHTAINS
CxBo3HOE
NIPOCKTHUPOBAHUE U
[IpakTryeckas
2| TporpaMMHPOBAHUS JIS 10 4 6 P
paborTa,
U3TOTOBJICHUS JIeTalIel Ha Mpe3eHTaIlluu
3D npunTepe
MeTtoap! nosy4eHus
. [TpakTrueckas
3| neraneit Ha 3D npuHTEpe 10 4 6 P
paborTa,
CIIOCOOBI TI€YaTH MIpE3CHTAIUN
bazossie nactpoiiku 3D
[IpakTrueckas
4/ IpUHTEPOB ISl HAYATTEHOTO 12 6 6 p
pabora,
OCBOCHHUS M€YaTH Mpe3eHTAIuU
KonTpossHo- [IpakTrueckas
5 IPOBEPOYHBIE 2 2 - pabora,
MEPOIIPUSTHSI. Mpe3eHTAIuN
Hroro 36 18 18




TexHuyeckoe OCHaIlCHUE 3AHATHH
110 IONOJTHUTEJIbHOM 0011e00pa3oBaTe/IbHOM porpamMme

3D MoaeJMpoBaHue»

Mamepuanvno — mexnuueckan oaza
Homemenust
1. KommnbroTepHbiii Kiacc.
Oo6opynoBanue u mebdenb
1. PaGouwme CTOJBI.
2.  Kommbrotepsl.
3. KoMIoOHEHTHI KOMITBIOTEPOB.
4.  Crynbs.
5. Hkadwsi 11t XxpaHEeHUS] THCTPYMEHTOB, KOMITOHEHTOB KOMITHIOTEPOB.
6. JlokanpHas ceTh, ceTh VIHTEpHET.
7. 3D npuntep
METOANYECKOE OBECIIEYEHUE
MeTtoanyeckue MaTepUaJIbI
e HWuctpyknus nons3zoBatens PICASO 3D designer.
o Kak BeiOpats 3D npunTEp
Cnucok JiuTepaTypsbl
OcHoBHas JuTepaTypa
1. I'opekoB /1. Kak Beiopats 3D npunTep. 2017roa. (C).

2. I'opwkos /I. 3D meuats B Mastom 6m3Hece. 2015 (C).
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3. Hoctynnas 3D nedatsb 17151 HAyKH, 00pa3oBaHUsl U yCTOMYUBOIO

obpazoBanus. 2013roa.(C).
4. T'oppkoB JI. TINKERCAD nnst naunnaromux. 2015 roa. (C)

5. James Chronister — Blender Basics Yue6Hoe mocooue 3-¢ u3nanue IlepeBos:

KOnusa Kop6yrt, FOpuii AzoBues c.153

6. B. bonbpmakos, A. boukoB «OcHoBbl 3D-MonenupoBanus. M3yuaem padoty B

AutoCAD, KOMITAC-3D, SolidWorks, Inventor»

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

KOMIIbIOTepHasATpaduKa
NudopmanuonHoe odecnevyenne 00y4eHnst
MeToanueckue mocoousi AJasi yYUTeJIs:

1. Astop: James Chronister — Blender Basics Yue6Gnoe mocobue 3-e

U3JIaHue
[TepeBon: FOmus KopOyt, FOpuit AzoBies ¢.153

2. ABtop(sl): B. bonbiakos, A. boukos «OcHoBbl 3D-MonenrpoBanus.

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

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

KOMITbIOTepHAsl TpaduKay
Pecypcsl 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
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Cnmcoxk MCIoJIb3yeMOH JINTePaTypPhl

1. ®enepanbhbiil 3akon «O06 obpazoBanuu B Poccuiickoit @enepanum» (Ne 273-

@3 o1 29.12.2012).

2. IIpuka3z MunuctepctBa o0pa3zoBanus u Hayku Poccuiickoit @enepannn No
1008 ot 29.08.2013 —OO0 yrBepxkaeHuu llopsiaka opraHuzanuu U OCyIIECTBICHUS
00pa30BaTEIbHON AESITEIBHOCTHU 10 TOMOJIHUTEIBHBIM 00111€00pa30BaTeIbHbIM
nporpammam» «CaHuTapHO-dMHAEMUOIOTHYecKuenpasmia u Hopmatusbl CanlluH

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

utonst 2014 r. N 41).

3. ITucemo Muno6puayku PO ot 11.12.2006 N 06-1844 "O IlpumepHbIxX
TpeOOBaHUAX K MPOrpaMMaM JIOTIOJIHUTEIHHOTO 00pa3oBaHus JeTei"
HOPMATHUBHO-ITPABOBBIE IOKYMEHTEHI, perynupytoniue

o0pa3oBaTeIbHYIO ACSTEIBHOCTD

4. Anam 3araaku u royioBojgoMku. 200 cioBeCHBIX, TpapUUIECKUX U

MAaTEMAaTHYCCKHX 3araJoK 1 roJIoBOJIOMOK J1JIA JFIOOUTEIIEH BCEBO3MOKHBIX

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

5. Oner Konecuuuenko, MHrops Ilumwurud. AmnmapaTHble — CpeiCTBa

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

2004

6. UudopmaTtuka. Yuebnuk /[lox pen. H.B. MaxkapoBoii./ — M.: ®unancel u

cratuctuka, 2005

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

OJIMA-IIPECC, 2005

8. Jleontrer B.II. Hosetimmas sHIIMKIONEIUS TIEPCOHAITBHOTO KOMIThIOTEPA - M.

OJIMA-ITPECC, 2006

9. Jleontne B.II. [lepconanbubiii kommbsiotep.- M.: OJIMA Menua ['pynm,
2008

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

PYKOBOJCTBO JUIsl HAUMHAOIKX U Bomnpocax u orBeTax. - M: ACTTTPIICC

Nudoprom — ITPTICC, 1999 (1000 coreToB)

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

12. Jleontses, B. I1. HoBeumas 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 ans «Yaitnukosy — Kues: uanexktuku 2010

[Ipunoxenue

KAJEHJIAPHO-TEMATHYECKHM IIJIAH
K JIOTIOJITHUTEIIBHOU 00111e00pa3oBaTeIbHOM 00IIepa3BUBAOIICH ITporpaMMe

«3D MoageaupoBaHue»

Ha 2021-2022 y4eOHbIH roa
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KoJu-Bo

Ne Hara Tema
4acoB
1 moayab «I'paduueckue pegakropsi aist 3D 36
MO/1eJINPOBAHUSD)
BBoaHoe 3ansiTHE 1
Beenenune B Mmoayib. MHCTpyKTax mo
1
TEXHUKE 0€30MacHOCTH.
IIn¢ppoBoe onucanue reoMeTpuu 3
(puznyeckuxre..
3HAKOMCTBO C IIPOrpaMMbl rpaduyECKux
4
pEeaaKTOpoOB
Haznauenue rpaduueckux peakTopoB 3
OcHoBHBIE TPauUecKue PeIaKTOPbI H UX
2
cnenuduka
OcHOBBI pabOTHI ¢ TpaUICCKUMHU
4
peaakTopaMu
Pabora B rpaduueckom penakTope 4
ba3oBble npuHIUNIBI Pa060THI B 5
rpapuyecKux peaaKkTopax
VYmpasnenne o0bEKTOM Ha pabodeM TIoJie. 2
[Ipuembl noctpoenust 3D moxeneit u
2
COXpaHEHHE
PaGota B rpadmueckom pemakrTope 6
KoHTpOo1bHO-IpOBEPOYHBIE 5
MeponpUusATHS
2 moayab «Padora Ha 3D mpuHTepe)» 36
BBoaHoe 3aHsiTHE 1
Beenenue B Monynb. MHCTpyKTax 1O 1

22




TEXHUKE O0E30IMaCHOCTH

IMoaroroBka 3agaunuda ajsd neyatu Ha 3D

2
NpUHTEpe
[Tpununer padotsl 3D npunTepa 2
IIporpammsl i1 neyatu )
Bunel rpaduueckux nporpamm 4
YerpoiictBo u HacTpoiiku 3D npunTepa 2
TexHonornu nony4eHus U3aeIuu 2
[ToaroroBka mpuHTEpPA K ME€YaTH 2
PaGota B rpaduueckom penakTope 4
3anyck 3aganus Ha ne4yatb. KoHTpOJIb 5
padorsl 3D npuHTepa.
3amyck 3aJaHus Ha Ie4arh 2
CamocrosiTenbHas pabota Ha 3D npunTepe 2
Pabora B rpadynueckom pemakTope 6
KoHTposbHO-TIPOBEPOYHDbIE )
MepoNnpHATHSA.
ITonroToBka 3aanus s e4aTH 1

3 moayasb «IIpoexTupoBanue u usrorosiaenue 3D monesein» 36

BBoaHoe 3ansiTHE 1
Beenenue B Monynb. MHCTpyKTax 1o

1
TEXHUKE O€30MacCHOCTH
CkBO3HOE IPOEKTUPOBAHME H
NMPOrpaMMMPOBaHUS AJIsl H3TOTOBJICHUS 2
nerajied Ha 3D npuHTEpe
N3ydeHne METOIUKN KOMILIEKCHOTO 5

IIPOCKTUPOBAHUSA
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OcBoeHnue npueMoB padoT B OCHOBHBIX

2
nporpammax rpadu4ecKux peaaKTopoB
Paborta B rpaduueckom penakTope 4
MeTtoasbl mosryuyenus aerasnei na 3D 5
NPUHTEpPeE CIOCcO0bI IEYaTH
OcBoeHHE TIPUEMOB HACTPONKU TPUHTEPA 5
JUTA TIeYaTH ISl Pa3IUYHBIX MaTepuajoB
Pabora B rpaduueckom pemrakrope 6
BbazoBbie HacTpoiikn 3D npuHTepoB A1 5
HAYAJIbHOT'0 OCBOEHHUS MEeYaTH
ba3zoBbie HaCTPOWKH MeYaTH 2
BrictaBiienue napamerpos Ha 3D mpuHTEpe 2
Pabora B rpaduueckom pemrakrope 6
KonTtpoabHo-nipoBepouHbIe MEPONPUATHS 2
Uroro: 180
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