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NHPOPMALIMOHHASA KAPTA ITPOI'PAMMBI

HaumeHoBaHnue nporpaMmmsbl JlononHuTenbHas
ob1eo0pa3zoBaTenbHas
oO1epa3BHUBarolas mporpamma «3-1
MOJEJINPOBAHUEN
HanpasiaeHHOCTh TEXHUYECKas
OO0mwmii 00beM MPOorpaMMbl B 4acax 34 4. B rox
®opma o0ydeHust Ounas
IeseBasi kKaTeropusi 00y4aImuxcst 11-12 yer

AHHOTAIMS MPOTPAMMBI

CoBpemeHHO€e 00111eCTBO BCE 0OJIbIIIE
3aBUCHUT OT TEXHOJOTUI U UMEHHO TI0
ATOMY Bce 0oJiee MPUCTANIbHOE
BHUMaHUE yJeNsIeTcs Takoi o0nactu
MHTEJJICKTa YeJIOBeKa, KaK MH)KEHEPHOe
MBIIIIJICHHE.

AKTyaJnbHOCTh BBIOPAHHOTO
HaIpaBJIeHUs AJi1 pabOTHI 3aKIII0YAETCS
B TOM, YTO B COBPEMEHHBIX YCIOBHSIX
Pa3BUTHS TEXHOJIOTUN TpEXMEpPHAS
rpaduka akTUBHO MPUMEHSETCS JIJIs
CO3/1aHus U300PAKEHUN Ha MIIOCKOCTH
AKpaHa WM JIMcTa OyMaru B HayKu U
IPOMBIIIEHHOCTH, HAlIpUMEp B
CUCTEMax aBTOMAaTH3allUU MTPOEKTHBIX
pabot (CAIIP).

B coBpemenHoMm mupe Habupaet
000pOTHI OMYNIAPHOCTH 3D-
TEXHOJIOT Ui, KOTOpbIE Bce OOJIbIIe
BHEJPSIFOTCS B pa3Iu4HbIE CHEpPbI
JESITeIbHOCTH YEJIOBEKA.

I[Inanupyembie pe3yabTaThI
peaju3anuu NporpaMmmbl

Pe3ynbTaTtomM OCBOCHMS TPOrpaMMBbl
saBysieTcs OpMHUPOBAHUE U PA3BUTHE Y
00yYarOIIMXCs MPAKTUUECKUX
KOMIIETEeHIMI B o0actu 3D
TexHoJorui. IloBeimenue
IMO3HABATEILHON MOTHBAINH U
pPa3BUTHE PJIEMEHTOB UHKEHEPHOTO
MBIIICHHUS 00YYarOIIMXCs B IPOLECCE
npUOOpeTeHNUs 3HaHUM, YMEHUI U
HaBBIKOB 3D-MoaenrpoBaHus u
pa3pabOTKH COLMATBHO- 3HAYUMBIX
TBOPUYECKHUX MPOCKTOB.




IHosicHuTeALHAA 3aNIMCKA

JlomomuuTenpHas o0eoOpazoBarebHast 00IIepa3BUBAOIIAs MPOTPAMMa MMEET TEXHUUECKYIO
HarpaBJIeHHOCTh. [Iporpamma pa3paboTaHa B COOTBETCTBHH CO CICIYIOIIUMH HOPMAaTHBHBIMHU
JAOKYMCHTaMMU:

- ®enepanbHbIi 3akoH Poccutickoit Gpenepanuu ot 29 gexadpst 2012 1. Ne 273-03 «O6 o6pa3zoBaHun B
Poccuiickoit denepanuny;

- Pacnopspxenne npaButenbcTBa Poccniickoit @eneparuu ot 28 utodist 2017 r. Ne 1632-p «O06 yTBep)aeHUN
nporpammsl «Lludposas skoHoMuka Poccuiickoit @eneparum»;

- Konmnenmust pa3BuTHS JOMOTHUTEIBHOTO 00pa3oBanus netei, Pacriopspkenne [IpaButenscrBa Poccuiickoit
denepauuu ot 4 centsaops 2014 r. Ne 1726-p;

- [opsinok opraHu3anuy 1 OCYIIECTBICHUS 00pa30BaTEIbHOM EATEIBHOCTH 110 TOTIOJIHUTEIEHBIM
o0pa3oBaTeNbHBIM IpOrpaMMam (yTBep:KJieH npukazoM MuHuctepcTBa npocseuieHus PO ot 9 HosOps
2018 r. Ne 196);

- MeToanueckue peKOMEHIaluH 110 MTPOSKTUPOBAHUIO JONOIHUTEIBHBIX 00IIEPa3BUBAIONIIUX MIPOrPaMM
(BKIIIOUAsi pa3HOYpOBHEBBIE porpammbl) [TncekMo MunmcTepcTBa 00pazoBanust U Hayku Poccun ot 18
HOs10pst 2015 Toma Ne 09-3242;

- Canllun 2.4.4.3172-14 «CaHuTapHO-3MUIEMHUOJIOTHYECKUE TPEOOBAHUS K YCTPOMCTBY, COACP)KaHUIO U
OpraHu3aly pexuma paboThl 00pa30BaTENbHBIX OPraHU3aALUI TOTIOJIHUTEFHOTO 00pa30BaHMsI AeTE»;

- JIOKQJIbHBIMU aKTaMHU MyHHUIMNIaIbHOTO OI0/PKETHOTO 00111€00pa30BaTeNbHOrO yupexaeHus «Tart-
[Munutenckass COLI» Py3aeBckoro MyHUIIMIIAIBHOTO paiioHa.

AKTYaJlbHOCTb IPOTPAMMBI.

CoBpeMeHHOE 00I11eCTBO BCe OOJIbIIE 3aBUCUT OT TEXHOJIOTUI U UIMEHHO 110 9TOMY Bce Ooliee
NPUCTAIbHOE BHUMAHUE YIEISIeTCsl TAKOM 00JIACTH WHTEIUIEKTa YeI0BEKa, KaK HHKEHEPHOE MBIIIIJICHHE.

WnxeHepHoe MBIIIJIEHHE — 3TO CII0KHOE 00pa3oBaHKe, 00beANHSIIONIEE B Ce0s pa3Hble TUIIbI MBIIILICHUS:
JIOTHYECKOe, MpocTpaHcTBeHHOE. [IpakTHueckoe, HaydyHOE. DCTETHUECKOe, KOMMYHUKATHBHOE, TBOPUYECKOE.

AKTyalTbHOCTb BBIOPAHHOT'O HAIIPABICHHUS U1l paOOTHI 3aKII0YACTCSI B TOM, YTO B COBPEMEHHBIX YCIOBHSIX
pa3BUTHS TEXHOJIOTUH TpEXMepHas rpaduka akTUBHO MPUMEHSETCS TSI CO3IaHUs H300pakKeHUH Ha
TUTOCKOCTH KpaHa WK JucTa OyMard B HAyKH W TIPOMBIIUICHHOCTH, HAl[PUMED B CHCTEMaX aBTOMAaTH3aAIHH
npoekTHbIX padbot (CAIIP).

[Tpouecc coznanus 000 TpExMEpHOI Moaenu o0bekTa Ha3biBaeTcs «3D-MoaenupoBanuey. B
COBPEMEHHOM MHUpPE HabupaeT 000pOThl NOMYIIPHOCT 3D-TEeXHOIOT Ui, KOTOPbIE Bee OO0JIbIIE BHEAPSIOTCS
B pa3iIMyHbIe Cepshl AATEIbHOCTH YEJI0BEKa. 3HAUNTEIbHOE BHUMaHue yenseTcs 3D-MoennpoBaHuio.
OT0 mporpeccuBHas OTPACiIb MyJIbTUMEINA, TO3BOJISAIOIIAs OCYLIECTBIATh IPOLIECC CO3AAHUS TPEXMEPHBIX
MoJieneil 00beKTa MpU MOMOIIH CHEIHATBHBIX KOMITBIOTEpHBIX Iporpamm. IIporpamma «KOMITAC) -
rpaduuecKuil maKeT, NpeAHa3HAYCHHbIN [UIs 1I000r0 CrenHaIicTa, paboTaomero ¢ NpoeKTHON rpadukoi u
JOKyMeHTaruen. Jlannas Bepcust mporpaMMbl OpHEHTHPOBaHa Ha paboTy, KaK ¢ IByMEPHBIMH, TaK U
TPEXMEPHBIMU OOBEKTAMH.



Ora rpaudeckas mporpaMma OMOTaeT pa3BUBaTh Y IIKOJIBHUKOB O0Opa3HOE MBIIIUIEHUE, TBOPUYECKHE
CHOCOOHOCTH, JIOTHKY, (paHTazuio. Ha 3aHATUAX MIKOJIBHUKH yyaTcs N300pakaTh CPeICTBAMHU
KOMITBIOTEPHOM rpaduKu MPOCTEUIINE TeOMETPHUECKUE 00pa3bl. Y3HAIOT, Kak MIPABUIBLHO O)OPMUTH
YepTeK, MPOCTaBUTh pa3Mephl U paboTaTh ¢ TpEXMepHOi rpadukoil. [IpuoOperatoT 3HaHUS U YMEHHUS
paboThl Ha coBpeMeHHBIX npodeccuonanbHbIxX 1K 1 mporpaMMHBIX CpeicTBax, BKIItOYast rpaduyecKuii
penaktop KOMITAC-3D. C nomoibio TpexMepHOro rpaduuecKkoro 4epTeka U pUCyHKa pazpadaTsiBacTCst
BU3YaJIbHBIN 0OBEMHBIN 00pa3 kKelaeMoro 00beKTa: Co3/1aeTcs Kak TOUHasi KOIUs KOHKPETHOI' O NpeIMeTa,
TaK M pa3pabaThIBAETCsl HOBBIH, €II1e HE CYNMIECTBYIOMIHN 00heKT. 3D-Mo1e1MpoBaHre MPUMEHSIETCS KakK B
TEXHUYECKOH cpelie, Ul CO3/1aHus IPOMBIIUIEHHBIX 00BEKTOB, TaK M IS CO3/1aHUS 3CTETUYECKHUX U
XYyA0KeCTBEHHO-Tpaguueckux 00pa3oB U 00beKTOB. M3roroBieHne 00bEKTOB MOYKET OCYIIECTBISTHCS C
nomotnbio 3D-npunTepa.

YHukanbHOCTh 3D-MOAEIMPOBaHUA 3aKIIIOYAETCA B MHTErpallid PUCOBAHUs, YEPUECHUS, HOBBIX 3D-
TexHouoru. Yto craHoBUTCA MOIIIHBIM MHCTPYMCHTOM CUHTC3a HOBBIX 3HaHHﬁ, PAa3BUTHA
MeTaIpeIMEeTHbIX 00pa30BaTeIbHBIX pe3yabTaToB. OOyUdarolecs OBIaACBAIOT LEIbIM PSIIOM
KOMIIJIEKCHBIX 3HAHUH U yMeHHﬁ, HGOGXO,Z[I/IMBIX AJIg peain3aluu HpOGKTHOﬁ ACATCIIBHOCTH.
q)OpMI/IpyIOTCSI MPOCTPAHCTBCHHOC, AaHAIUTUICCKOC U CUHTCTHUYCCKOC MBIIIIJICHHUEC, TOTOBHOCTL U
CIIOCOOHOCTH K TBOPYECKOMY MOUCKY M BOILIOLIEHUIO CBOMX UEH Ha MpaKTHKe. 3HAHUS B 001acTu
MOJICIMPOBAHUS HAIIEJIMBACT JIETEH HAa OCO3HAHHBIA BHIOOP MPOQECCUH, CBI3aHHOMN C TEXHUKOM,
M300pa3uTeIbHBIM UCKYCCTBOM, AU3AHHOM: HHKEHEP-KOHCTPYKTOP, HHKEHEP-TEXHOJIOT, MPOEKTUPOBIIHUK,
XYI0KHUK, TA3aNHED.

HoBu3HO# B 1aHHOM HaIrpaBlIeHUH SIBISETCS IpUMEHEeHne B 3D-Mo1eIMpOBaHNN TEXHOJIOTUH PUCOBAHUS
3D-pyukoii. B tanHOM npornecce ais co3aaHust 00bEMHBIX N300paykeHU NCTIOIb3YeTCsl HarpeThIi
OuopasnoraeMbli MIacTUK. 3aCTHIBIINE JIMHUH U3 IJIACTUKA MOXHO pacrojaraTh B pa3IMYHbIX IUNIOCKOCTSIX,
YTO MO3BOJIIET PUCOBATH B POCTPAHCTBE U CO3/1aBaTh 0OBEMHBIE MOIEIH.

Kpaiine Baxxno. Uto 3anarus 3D-MoaenupoBaHueM NO3BOJISIOT Pa3BUBATh HE TOJIBKO TBOPUECKUM
INOTEHIHAN IIKOJIBHUKOB, HO M X COLMAIIBHO=TIO3UTUBHOE MBIIIJICHUE. TBOPYECKHE MPOECKTHI IO CO3IaHUIO
APT-00beKTOB: MOIAPKH, CYBEHUPBI, 3NN ISl PA3JINYHBIX COLUAIbHO-3HAYMMbIX MEPOTIPUATHH.

[Tporpamma pazpaboTaHa AJsl yUpEKIASHHUS JOMOJHUTEIBHOIO 00pa30BaHMs, YTO aKTyaJIbHO, TaK KaK B
JIOTIOJTHUTEIILHOM 00pa3oBaHUM 00pa30BaTeNIbHAs IEATENBHOCTh I0JKHA OBITh HAaIIPaBJICHA «HA
COLMAJIN3ALMUIO U afjalTallM0 00Y4arOLINXCsl K )KU3HU B OOILIECTBEY.

Hosas KOHI_IGHI_II/IH Pa3BUTHA JOITOJHUTCIBHOI'O 06pa30BaHI/I$I HanCIMBACT YYPCKIACHUSA
JOITIOJIHUTCIIBHOI'O 06pa30BaHI/I$I Ha «IpPCBPAICHUC ) KUZHCHHOT'O IMTPOCTPAHCTBA B MOTUBUPYIOIIICC
IPOCTPAHCTBOY.



IINIAHUPYEMBIE PE3YJIBTATbBI

Heas nporpaMmmsbl

®opMHUpOBaHUE U PA3BUTHE Y O0YUAIOIIUXCS MPAKTUYECKUX KOMIIETEHIIMI B 00sacT 3D TeXHOIOTHiA.
[ToBhIlIeHNE MO3HABATEIHHOW MOTHBALIMH U PA3BUTHUE 3JIEMEHTOB MHKEHEPHOTO MBIIICHUS 00yUYaOIuXCsl
B IIpOIIeCCe MPUOOPETECHMS 3HAHUM, YMEHUH U HaBBIKOB 3D-MoietupoBanus U pa3paboTKH COIUaIbHO-
3HAYUMBIX TBOPYECKHUX ITPOEKTOB.

3ajaum nporpamMmmabl
- Hay4UTh 0OYUAIOIIMXCS CO3aBaTh MO B ITporpamMmax 1mo 3D MoieInpoBaHuIo;
- HAy4uTh 00yJaronmxcs padboTtaTs Ha coBpeMeHHOM 3D o0opyaoBaHuu (MPUHTEP, CKaHEP, 3 PYIKH);

- BBIMIOJIHATD U pa3padaThiBaTh aBTOPCKHUE TBOPUYECKHE MPOEKTHI ¢ MpuMeHeHneM 3D MoaenupoBaHus u
3alIUIIATh X Ha HAYYHO-TIPAKTUYECKUX KOH(DEPEeHIIHIX;

- mpoopueHTAUS 00YJAIOLTHXCS;
- IOJTOTOBHUTH OOYYAIOIIMXCS K BHICTYIIJICHUSIM Ha COPEBHOBAaHUAX 10 3 D MozaennpoBaHuio.
OcHOBHbIE 0CO0EHHOCTH POTrPaAMMBbI

[Tporpamma npegycMaTpuBaeT MoJAroTOBKY o0ydaromuxcs B oonacti 3D-mMonenupoBanus u 3D-nevaru.
OO6yuenue 3D-M01eTMPOBAHUIO ONIMPAETCS HA YK€ UMEIOUIMICS y 00yUYarOIIUXCsl OMBIT IIOCTOSHHOTO
npUMEHEeHHS NHPOPMALIMOHHO-KOMITBIOTEPHBIX TEXHOJOTHIA.

B COJACPIKAaHNU IMMPOrpaMMbl OCOGOG MCCTO OTBOAUTCA MPAKTUYCCKUM 3aHATUAM, HAITPABJIICHHBIM Ha
ocBoeHue 3D TexHOIOTHH U 00PaOOTKY OTIENBbHBIX TEXHOJIOTMYECKHX MPUEMOB U MPAKTUKYMOB,
NPaKTUYECKUX paObOT HAIPABJICHHBIX Ha MOJyYCHHUE PE3yNbTaTa, OCMBICICHHOTO U HHTEPECHOTO JUIS
obOyuvaromerocs. PesynbpraroM peanmsanuu Bcex 3a/1a4 sSBISIOTCS TBOPUYECKHUE MPOEKTHI — co3anubie APT
00BEKTBI, CyBEHUPBHI.

ITporpamma siBisieTCst aBTOPCKOM, pa3paboTaHa U COCTaBlIeHa B COOTBETCTBUHU C TPEOOBAHUAMU K
JIOTIOJTHUTEIBHBIM 00111e00pa30BaTeIbHBIM 00IIEPa3BUBAIOIIUM ITPOrPAMMAaM.

B nporpaMme 10cTaTOYHO NOJTHO U3JI0’KEH TEOPETUYECKHUI yueOHbI MaTepuall, pH 3TOM KO BCEM TeMaM
YETKO OIPEIEIICHBI IPAKTUYECKUE 3aHATUSA, KOTOPBIM OTBOAMTCS 3HAYNUTENbHAS POJIb, YIUTHIBAS
cneunduky nporpammsl. [IporpaMma cocraBineHa Tak, 4ToObI Kax/Iblii 00yJaromunicss IMea BO3MOKHOCTh
CaMOCTOSITENIbHO BBIOpaTh HanOoJiee HHTEPECHBIN 0OBEKT U TeMy JUIs paboThI,

[Tporpamma npeaHa3zHaueHa A ooydaromuxcs 11-17 neT, mposBISIONIMX HHTEPEC K TEXHUIECKOMY
TBOPYECTBY.

O0beM porpaMmel: 35 TeMaTHYECKHUX Yaca.
Cpox ocBoenusi: 1 rog

Pexxum 3ansaTuii: 1 pasa B Heznento.



YUYEBHO-TEMATHYECKUH IUIAH

Tema

KoanuecTBO 4acoB

Bcero

Teopua | IIpakmuka

1.Komnbrorepuas rpaguka

Benenue. [IpaBuna TexHuKH 0€30MaCHOCTH
npu padoTe Ha kommbioTepe. OCHOBHBIC
MOHSTHS KOMITBIOTEPHOU TPpaPUKH.

Ha3snauenue rpaguieckoro penrakropa
KOMIIAC -3D. 3anyck nporpammsl. OCHOBHbIE
3JIEMEHTHI pab04ero OKHa IpOrpaMMel
KOMIIAC-3D. OcnoBnble nanenu KOMITAC-
3D/

2. U3y4yenue u padora ¢ yepre:xkaMu

10

N3menenune pazmepa nzoopaxenus. Beioop
¢dbopMmaTa yepTexa 1 OCHOBHOW HAIHCH.
ITocTpoeHne reoMeTpUYECKUX IPUMUTUBOB.

KoMaHnp! BBOZJa MHOTOYTOJIBHHUKA U
IPSIMOYTOJIBHHKA. M3ydeHune cucTeMsl
KoopauHaT. BrinonHenue pabotsl «JIuHum
yeprexar.

KoncrpynpoBanue o0beKTOB. Y naneHue
00bekTOB. Yceuenne o0bekToB. KommpoBanue
00BEKTOB MPU MOMOIIU MBIIITU

3. Onepanum MOaeJTMPOBAHMS

Onepanus «CIBUTY, «TIOBOPOT,
«BBIJIABIMBAHKEY, «MacIITaOupOBaHUE,
«Cummertpusy», «Konus», «mmpocTpaHCTBEHHOTO
MOJICIIUPOBAHUS

4. Coznanue yeprexei

[TocTpoeHue reomeTpuuecKuX 00BEKTOB IO
CeTKe. AJITOPUTM MOCTPOEHUS
IPSMOYTOJIBHUKA IO CETKE. BBIMOIHUTD YepTex
JIETAJIM B TPEX MPOEKIUSX, IPU IIOMOLIH CETKU

S. IIpoexTHpoBanue AeTajen

OcHOBHBIE TIOHATHS CONPSKEHUH B uepTexkax
neranei. [loctpoeHue conpsskeHUN B yepTexax
neraneit B nporpamme KOMITAC-3D

6. 3D neuarn

[IpaBuna TexHuKH 6€30MAaCHOCTH NIPU paboTe ¢
3D npunrepoM. YcrpoiictBo 3D npunTepa.

[Tonkmouenue 3D npunTepa. [lepBas
HacTpoiika 3D npuHTepa.

Bune! miactukos. Iloaroroska MoIeiau K
paborte (pacmonoxxeHue  T.1.). Tumsl
nojjepxex u 3anoiaHeHus. [lonnepxxusaroiue

CTPYKTYpPBI

7. 3D ckaHupoBaHue




[TpaBuia TeXxHUKU 6€30MaCHOCTH P padboTe C
3D ckanepom. YcrporictBo 3D ckaHepa.

Hacrpoiika ckanepa, mpueMbl pabOThI

8. Padora ¢ 3D pyukoi

[IpaBuna TeXHUKH O€30MACHOCTH MPU padboTe C
3D pyuxoii

BrinonHenune miockux pucyHkoB. Co3anue

TUTOCKHX JIEMEHTOB IS TOCTEAYIOMIEH COOPKH.

Co6opka 3D mozeneit U3 MIOCKUX 3JIEMEHTOB.
O0BbemMHOE pUCOBAHUE MOJICIICH

UTOoro

34




KAJIEHJIAPHO-TEMATUYECKUM ILJIAH

Tema

KoandyecTBO 4acoB

Bceero | Teopusa

Ilpakmuxk
a

JlaTa nian

Jlara
dakr

1.Komnsrorepuas rpaduka

Bsenenue. IIpaBuna TeXHUKH
0e30macHOCTH IpH padboTe Ha
KoMIibtoTepe. OCHOBHBIE MOHATHUS
KOMITBIOTEPHOM rpaduku.

Ha3znauenue rpadudeckoro pegakropa
KOMIIAC -3D. 3amyck nporpaMmsi.
OCHOBHBIE 3JIEMEHTHI pabouero OkHa
nporpammbl KOMITAC-3D. OcHoBHBIE
nanesiu KOMITAC-3D/

2. M3yuenue u pabora ¢
yepTe:kaMu

10

N3meneHne pazmepa H300pakeHusl.
Bri6op ¢opmara yepTexa 1 OCHOBHOU
Hagnucu. IlocTpoeHne reomeTpuyecKux
IPUMUTHBOB.

KoMaHnp! BBOZJa MHOTOYTOJIBHHUKA U
IPSIMOYTOJIbHHKA. M3ydeHune cucreMsl
KoOpauHaT. BrimonHeHue paboTs
«JInHum yeprexar.

KoHcTpynpoBanue 00beKTOB. Y najieHHe
00BEKTOB. Y ceueHne 0ObEKTOB.
KonupoBanue 00bEKTOB MpU TOMOIIIH
MBITITHN

3. Onepanum MOaeJIMPOBAHMS

Orneparus «CIBHUT», «IIOBOPOT,
«BBIJABIMBaHUEY, «MacIITaOupOBaHUE,
«Cummerpusty», «Konus»,
«IPOCTPAHCTBEHHOTO MOJACIIUPOBAHUS

4. Coznanue yeprexei

[TocTpoeHue reoMeTpuuecKuX 00BEKTOB
0 CE€TKE. AJITOPUTM MOCTPOEHUS
IPSMOYTOJIBHUKA IO CeTKe. BBINMONMHNTE
YepTexX JeTalld B TPEX NPOEKLUAX, IPU
IIOMOUIH CETKH

S. IlpoexkTpoBaHue aerajeu

OCHOBHBIE TOHATHS CONPSKEHUN B
yeprexax gerainen. [loctpoenue
CONPSKEHHH B YepTeXax JIeTajieid B
nporpamme KOMITAC-3D

6. 3D neuarn

[TpaBuia TeXHUKH 0€30MAaCHOCTH MPHU
pabote ¢ 3D npunTepom. Ycrpoiictso 3D




NPUHTEPA.

[Tonkmtouenue 3D npunTepa. [lepBas
HacTpoiika 3D npuHTepa.

Bune! miiactukos. Iloaroroska MoIeiau K
paborte (pacmonoxxeHue  T.1.). Turmsl
MOJICPKEK U 3aTIOJTHEHUS.
[ToanepxuBarOIIE CTPYKTYPhI

7. 3D ckaHupoOBaHuUe

[IpaBuna TexHUKH 6€30MAaCHOCTH TIPU
pabore ¢ 3D ckanepom. YcrpoiictBo 3D
CKaHepa.

Hacrpoiika ckanepa, mpuembl pabOThI

8. Padora ¢ 3D pyuxoii

[IpaBuna TexHUKH 6€30MaCHOCTH TIPU
pabote ¢ 3D pyuxoit

BhInoTHEHUE TTOCKUX PUCYHKOB.
Co3aHue MIOCKUX DJIEMEHTOB I
MOCIIEAYIOMIEH COOPKH.

Co6opka 3D mopeneit U3 IIOCKUX
anemMeHToB. OObEeMHOE PUCOBAHUE
MOJEIen

UTOoro

34




COAEPKXAHUE KAJIEHAAPHO-TEMATHYECKOI'O IIVTAHA

Komnbrorepnas rpaguka

HNHCcTpyKTaX MO TEXHUKE 0€30MMaCHOCTH TIPH pab0Te Ha KOMIBIOTEpPE. Y CTPOHUCTBO U MIPUHITUI PaOOTHI
NEPCOHAIBHOTO KOMITbIOTEpa. UTo Takoe koMnbioTepHas rpaduka. Haznauenue rpapuaeckoro
penakropa. 3HakoMcTBO ¢ porpamMmmoil «KKOMITAC -3D» (uHCTamsuus, u3yuyeHue uHTepdeiica,
OCHOBHBIE ITPHEMBI pabOTBHI).

N3y4denue u padora ¢ yepTexaMu.

0630p 3D rpaduku, 0630p pa3HOTO MPOrPaMMHOTO 0OeCTIeUeHHs. 3HAKOMCTBO ¢ TIporpammoit «3D
MAX». PenaktupoBanue Mozemeil.

Ilpakmuueckue pabomut:

1. Co3nmanue MPOCTHIX TEOMETPUUECKUX (PUTYp.

2. TpexmepHOE MOJEIUPOBAHUE MOJIEITH 10 N300PaKEHHIO.

Ananumuyeckas oesamenbHOCMb.

- aHAJIM3UPOBATH U300PAKEHUS TSI KOMIBIOTEPHOTO MOACTHUPOBAHNUS;

- aHAJIM3UPOBATH U COMOCTABIIATH PA3JIMYHOE IPOrpPaMMHOE 00ECTICUCHHE.

IIpakmuueckas desmenvbHOCMb:

- OCYILECTBIIATh B3aUMOJEHCTBHE pa3HOro IPOrPpaMMHOI0 0OecIieueH s,

- ONpeAETATh BO3MOKHOCTH MOJEIMPOBAHUS B TOM WJIM HHOM IPOrPAMMHOM O0€CIIEUEeHNY;

- IPOBOJIUTH MOMCK BO3MOKHOCTEH B TPOrpaMMHOM 00eCIIeUeHUH.

Onepanumn MoaeJIMPOBAHMS.

Crioco6bI co3anus MoJieNeil ¢ IpUMEHEHHUEM Olepallii MOICTIMPOBaHuUs, POpPMOOOpPa3OBaAHHSL..
Crioco6b! perakTipoBaHus Mojiesel. [IpuMeHenne crienuanbHbIX ONeparyii Ui CO31aHus SJIEMEHTOB
KOHCTpYyKIui. [Ipumenenne 6ubImnoTeK.

Ilpakmuueckue pabomol:

1. MaHumynsauuu ¢ 00beKTaMu.

2. lybnupoBaHue, pa3MHOKEHHE 0OBEKTA.
Ananumuyeckas 0esmenbHOCb:

- IPUBOJIUTH MPUMEPHI CUTYAITU, B KOTOPBIX TPEOYETCS UCIOJIb30BAaHNE TPOTrPAMMHOTO 00eCIIeueHUs
st 3D MonenupoBaHus.

IIpakmuueckas OesimenbHOCMb.!
- CO3/1aBaTh C UCIOJIB30BAHUEM KOHCTPYKTOPOB (11abioHoB) 3D moxeny;

- IPOSIBIIATH N30UPATENLHOCTE B paboTe ¢ OMOIMOTEeKaMu, UCXOS U3 MOPAIbHO-3THYECKUX
COOOpaXKEHH, TO3UTHBHBIX COIMATIBHBIX YCTAHOBOK U HHTEPECOB MHANBHU/IYaTbHOTO PAa3BUTHS.

Co3nanue yeprexei



0630p 3D rpaduku, 0630p MPOrpaMMHOTO 0OECTICUECHHS IS CO3/IaHUS YepTeka. 3HAKOMCTBO C
nporpammoii «Corel DRAW», ocHOBBI BEKTOpHO# rpaduku, KOHBEpTHpPOBaHKE (HOPMATOB,
npakTudeckoe 3ansaTue. Co3anue yepTeka B IporpaMMHOM obecrieuenuu o 3D moaenupoBanuio,
KOHBEPTHUPOBaHME TpaPUUECKUX N300paskeHH B BEKTOPHYIO IpaduKy.

Ananumuuecxkasn 0esmenbHOCMb.!

- BBISIBJIATH OOIIHME YEPThI U OTIUYHS CIIOCOOOB CO3IaHMS YepTEexKa,
- aHAJTM3UPOBATH MOJICIH JIUIS CO3JIaHUS YePTEIKA;

Ipaxmuueckas dessmenbHOCMb.

- OCYIIECTBIISATD AJIEKTPOHHBIN YEPTEX MO CPEACTBOM MPOrpaMMHOro obdecrieueHus s 3D
MOJEIINPOBAHUS;

- CO3/1aBaTh OJIaHK YepTeka W 4epTEK B OyMa)KHOM BapHaHTE.

IIpoexTupoBanue gerajien

W3ydeHue n1aba0HOB AJIsl CO3AaHUS YepTexa B 3 IPOEKLHUAX, CO3JaHIE pa3pe30B, BHICTABICHHE
pa3MepoB, MpaBUIIbHOE HAITUCAHUE TEKCTA Ha YEPTEKE.

3D neuars.

Urto takoe 3D npuntep. N3ydyenune paznoBugHocTerd 3D NpUHTEPOB, pa3IMYHOrO MPOTPAMMHOTO
obecnieuenus. [Ton6op cnaiicepa mist 3D nmpuHTEpa, BOZMOXHOCTH TIOCTPOSHUS TIOITIEPKEK, TIPABUIBLHOE
PACIIOJIOKCHUEC MOJCIIN HA CTOJIC. ITeuats MOHGHGﬁ Ha TCIIJIOM U XOJIOAHOM CTOJIC, B UCM pa3HHUIIA.
Cpe,Z[CTBa JJIA Hy‘-II.HCfI aAre3nu 1miacTukKa co CTOJIOM.

Ananumuyeckas oesamenbHOCMb:
- IPUBOJUTH PUMEPHI (POPMATTBHBIX U HEPOPMATIBHBIX NCTIOTHUTEIICH;
- IPUAYMBIBATh 3a/1a4M 110 yIpaBieHUI0 npuHTepoB ¢ I1K;
- BBIIEJIAITH IPUMEPHI CUTYaLUH, I7ie TpeOyeTcs TEIIbli CTOI;
- ONpeAETATh BO3MOKHOCTh I1e4aTu 0€3 MoIepIKeK;
- aHAJIM3UPOBATH MOJETb, /Ul AaJbHEUIIeH eyaTH U BBIOOD IJIACTHKA,;
- onpenenaTh HeucnpaBHocTy 3D npuHTepa;
- OCYLIECTBJIATH IeyaTh Ha 3D nmpuHTepe;
- CPaBHUBATh pa3IMuHbIE Clalicepsl MOCIe MNeYaTH.
IIpakmuueckas desmenbHOCMb:
- KOHBepTUpoBaTh Mozenb B STL-daiin, u B nansuelimem B GCODE;
- YMETb 3arpy’kaTh IJIACTUK, U OCYILECTBIISATh KAJIMOPOBKY CTOJIA;
- IpaBWIbHO pacnoiarate 3D Mozenu Ha CToJIE;

- OCYILIECTBIIATH Mevath Ha 3D npuHTEpeE.



3D ckaHMpOBaHHe.

VYerpoiictBo 3DckaHepa, OCHOBHBIE XapaKTEPUCTUKH, HACTPOITKa, TprueMbl padoThl. O0mas napopManus o
MOATOTOBKE MojieNu K padore. [ToaroroBka Moaenu st pa3Hbix TexHoyoruit 3D meyaTu.

Ananumuyeckas 0esamenrbHOCMy:

- OIPENENATh BO3MOXHOCTb CKaHUPOBAHHS;

- QaHAJIU3UPOBATH MOJIENb, 715l JAJIbHEUIIIET0 CKAaHUPOBAHUS;
- onpenenaTh HeucnpaBHOCTH 3D ckaHepa;

- OCYILIECTBIIATh CKaHUpOBaHWE Ha 3D ckaHepe.
IIpakxmuueckas oessmenvHOCMb.

- BBIIIOJIHEHUE IPOEKTOB.

Pa6ora c 3D pyukoii

Wnctpykuus o padore ¢ 3D pyukoif. OCHOBHBIE TIPUEMBI U CITOCOOBI.
Co3nanue MI0CKUX 3JIEMEHTOB JJIS TOCIEAYIONIeH COOPKH.
Coopxka 3D moneneit U3 MIOCKUX JJIEMEHTOB.

O0beMHOE pucOBaHHE MOJETEH



METOANYECKHNE MATEPHUAJIBI

MeTtoauueckast OCHOBa AJis pa3pabOTKH MPOTPAMMBI:

laiicuna C.B., Kuszesa WN.B. Meroguueckue pekoMeHAAIMU Jisi IE€Jaroros
JIOTIOJIHUTENBHOTO  00pa3oBaHUsl MO HU3Y4YeHHIO pobOoToTexHHkH, 3D moaenupoBaHus,
MPOTOTUIHPOBAHMSI (Ha OCHOBE OIBITa OO0pPa30BATEIbHBIX YUPEKICHUH JTOTMOIHUTEIEHOTO
obpazoBanus CankTt-IletepOypra)

I'epacumoB A. Camoyuutens KOMITAC-3D V12, 2011 r.B. 464 ctp.

bonpmiakoB B.I1., boukoB A.JI., JIsuek FO.T. TBepaoTenbHOE MOJETUPOBAHHE JETATIEH B
CAD - cucremax: AutoCAD, KOMITAC-3D, SolidWorks, Inventor, Creo. 2014 r.B. 304 ctp.

bonpmiakoB B.I1. Co3nanue TpexMepHBIX MOJICNIEN U KOHCTPYKTOPCKOM JOKYMEHTAIUU B
cucteme KOMITAC-3D, 2010 r.B., 496 ctp.
http://today.ru — sanuknonenus 3D meuatn
http://3drazer.com - [Topran CG. bosnbiue apxuBbl Mojiened 1 TekeTyp uist 3ds max
http://3domen.com - Caiit mo 3D-rpaduke Cepress u Mapunsl boHnapeHKko/BUpTyanbHas IIKOJIA
no 3ds max/0ecryiaTHbIE BUIICOYPOKH
http://www.render.ru - CaitT mocsimeHHsiin 3D-rpaduke
http://3DTutorials.ru - [Toptan nocssimenHsIi n3ydenuto 3D Studio Max
http://3dmir.ru - Bes kommbrorepHas rpaduka — 3dsmax, photoshop, CorelDraw
http://3dcenter.ru - T'anepen/Ypoku
http://www.3dstudy.ru
http://www.3dcenter.ru
http://video.yandex.ru - ypoku B nporpammax Autodesk 123D design, 3D MAX
wWww.youtube.com - ypoku B mporpammax Autodesk 123D design, 3D MAX
http://online-torrent.ru/Table/3D-modelirovanie
http://www.blender.org — odunuanbHbII agpec TporpaMmsbl OJICHIED
http://autodeskrobotics.ru/123d
http://www.123dapp.com
http://www.varson.ru/geometr_9.html




10.

11

12.

13.

14.

15.

16.

JIMTEPATYPA

AGbacos, I1.b. JIByxmepHoe u TpexmepHoe MmoaenupoBanue B 3ds MAX / U.b. A6Gacos. -
M.: IMK, 2012. - 176 c.

bonbmakos B.I1. Coznanue TpexmMepHBIX MOJENEN U KOHCTPYKTOPCKOM TOKyMEHTALIUU B
cucreme KOMITAC-3D, 2010 r.B., 496 ctp.

bonbmrakos B.I1., boukoB A.JL., JIsuek FO.T. TBepaoTenbHoe MOAETMPOBAaHUE IETATICH B
CAD - cucremax: AutoCAD, KOMITAC-3D, SolidWorks, Inventor, Creo. 2014 r.B. 304 cTp.
I"anees, P.M. 3D-monenupoBanue nepconaxei B Maya: YueOHoe nocodue jijist By308 / P.M.
I'anees. - M.: T'JIT, 2012. - 284 c.

I'epacumoB A. Camoyuntens KOMITAC-3D V12, 2011 r.B. 464 ctp.

3enpkoBckui, B. 3D-MonenupoBanne Ha 6a3e Vue xStream: YaeOHoe mocooue / B.
3eHbKOBCKUH. - M.: @opym, 2011. - 384 c.

3enbkoBckui, B.A. 3D monenupoBanue Ha 60aze Vue xStream: YueOHoe nocobue / B.A.
3enpkoBckuid. - M.: ]| ®opym, HUL Uudpa-M, 2013. - 384 c.

Kmumauesa, T.H. AutoCAD. Texunueckoe uepuenue u 3D-monenuposanue. / T.H.

Kimmauesa. - CI16.: BHV, 2008. - 912 c.
Iexapes, JI. ApxurextypHoe moaenuposanue B 3ds Max / JI. Ilekapes. - CI16.: BHV, 2007.
-256¢.

[Merenun, A.}¥O. 3D-monenuposanne B Google Sketch Up - o mpocToro k cioxHOMY.
Camoyuntens / A.1O. Ilerenun. - M.: JIMK Ilpecc, 2012. - 344 c.

. [Toropenos, B. AutoCAD 2009: 3D-moxenuposanue / B. [Toropenos. - CI16.: BHV, 20009. -

400 c.

[Monemyk, H.H. AutoCAD 2007: 2D/3D-monenuposanue / H.H. [Tonemyk. - M.: Pycckas
penakuus, 2007. - 416 c.

Cazonos, A.A. 3D-monenupoBanue B AutoCAD: Camoyuurens / A.A. Cazonos. - M.: JIMK,
2012.-376 c.

Tozuk, B.T. 3ds Max TpexmepHoe MojienupoBanue u anuMaius Ha npumepax / B.T. To3uk.
- CII6.: BHV, 2008. - 880 c.

Tpy6oukuna, H.K. Monenuposanue 3D-nanocxemorexuuku / H.K. Tpyboukuna. - M.:
bunowm. JIaboparopus 3nanumii, 2012. - 499 c.

[IBem6eprep, C.M. 3ds Max. XynoxecTBeHHOE MOACIHPOBAHUE U CTIeIUaIbHBIE 3 PeKThI /
C.1. llIsembGeprep. - CII6.: BHV, 2006.



N —

Nk W=

JIMTEPATYPA VIS OBYUYAIOIIIUXCA

I'epacumoB A. Camoyuutens KOMITAC-3D V12, 2011 r.B. 464 ctp.

. bonbmiakos B.II., boukoB A.JI., JIsuexk FO.T. TBepmoTenbHOE MOIEIUPOBAHUE JCTAJCH B

CAD - cucremax: AutoCAD, KOMITAC-3D, SolidWorks, Inventor, Creo. 2014 r.B. 304 c1p.
bonpmiakoB B.I1. Co3maHnue TpexMepHBIX MOJENEH U KOHCTPYKTOPCKOW TOKYMEHTAllMU B
cucteme KOMITAC-3D, 2010 r.B., 496 ctp.

[Tonemyx H. Camoyuntens AutoCAD, 2016 r.B. 384 cTp.

[Toropenos, B. AutoCAD 2009: 3D-monenupoBanue / B. IToropenos. - CI16.: BHV, 2009. -
400 c.

KnumaueBa, T.H. AutoCAD. Texuuueckoe yepuenue u 3D-monenuposanue. / T.H.
Knumauesa. - CI16.: BHV, 2008. - 912 c.

Cazonos, A.A. 3D-monenuposanue B AutoCAD: Camoyuntens / A.A. CazoHoB. - M.: JIMK,
2012.-376 c.

OBOPYJOBAHUE

3D — npuHTED.

3D — npuHTEp ABYX3KCTPYIEPHBIN.

3D — ckaHep py4HOM.

3D — pyuka.

Jlocka MarHUTHO-MapKepHasi TOBOPOTHAsL.
I'paduaeckuii maHIIeT.

HoytOyxk.



