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IHosicHuTEIbHASA 3aAIIUCKA

JlononHutenbHas o0meoOpa3oBaTenpHas OOIIepa3BUBAONIAs IMporpaMma  HUMeEeT
TEXHUYECKYIO HAaINpaBICHHOCTh. [Iporpamma pa3paboTaHa B COOTBETCTBHH CO CJEIYIOLIMMH
HOPMaTUBHBIMU JOKYMEHTAMH:

- @enepanpHbiii 3akoH Poccuiickoit dpeneparuu ot 29 aekadps 2012 r. Ne 273-d3 «O6
oOpasoBanun B Poccuiickoii @eneparum»;

- Pacnopsbxenue npaBsurensctBa Poccuiickoit @eneparuu ot 28 utonst 2017 r. Ne 1632-p
«O06 yrBepxaenun nporpammsl «Ludposas skonomuka Poccuiickoit deneparny;

- Konuemnus pa3BuTHs JOMOJTHUTENBHOTO oOOpa3oBaHus Jnered, Pacropspkenue
[IpaButenbctBa Poccuiickoii henepanuu ot 4 centsiops 2014 r. Ne 1726-p;

- Ilopsnok opraHuM3alMM M OCYIIECTBIIEHUS 00pa30BaTENbHOM JESITEIBHOCTH IO
JOTIOTHUTEIbHBIM  00pa30BaTENIbHBIM IMporpamMmaM (yTBEpXkJAEH TIpuka3oM MuUHUCTEpCTBA
npocserieHust PO ot 9 vosi6ps 2018 r. Ne 196);

- Meroauueckue — peKOMEHJAMM 1O  NPOEKTUPOBAHMUIO  JIOTIOJHUTENbHBIX
o011epa3BUBAIOIINX mporpamMm  (BKJIFOYasi  pa3HOYpOBHEBBIE mporpamMmbl)  [lucemo
MunncTepeTBa 00pa3zoBanus U Hayku Poccun ot 18 HOs0pst 2015 roma Ne 09-3242;

- Canllun 2.4.4.3172-14 «CanutapHO-3MHAEMHOJIOTUYECKHE TPEOOBAHUS K YCTPOMCTBY,
COJIEpP’)KaHHWI0O M  OpraHu3alMd  pexuma  paboTel  00pa3oBaTENbHBIX  OpraHU3aIUi
JIOTIOTHUTEIHLHOTO 00pa30BaHus AeTeiy,

- JIOKaJbHBIMM aKTaMH MyHHIIMIAIBHOTO OFOPKETHOTO 0011e00pa30BaTeIIbHOTO
yupexaenus «Tar-Ilunuenckas COLI» Py3aeBckoro MyHUIIMTIIAIBHOTO paiioHAa.

AKTyallbHOCTh POTPaAMMBI.

CoBpemMeHHOE 0011eCTBO BCE OOJIbIIE 3aBUCUT OT TEXHOJIOTHI M UMEHHO 110 3TOMY BCe
0ojyee MPHUCTAIbHOE BHHUMAHUE YJAENsAETCS TakoW o0O0JacTu WHTEIEKTa YeJoBeKa, Kak
WHXEHEPHOE MBIILJICHUE.

HNnxeHepHoe MBIIIUIEHHE — 3TO CJIOKHOE 00pa3zoBaHue, 00beAUHAOIIEE B ceOs pa3HbIe
TUIIBI MBIIIJICHUS: JIOTUYECKOE, MpOcCTpaHcTBeHHoe. [IpakTHueckoe, HaydyHOE. DCTETUYECKOE,
KOMMYHHKATHBHOE, TBOPUYECKOE.

AKTyallbHOCTh BBIOPAaHHOTO HAallpaBlIeHUs IS pabOThl 3aKIIOYaeTcs B TOM, YTO B
COBPEMEHHBIX YCIOBHIX Pa3BUTHUS TEXHOJIOTUN TpEXMepHas Tpaduka aKTUBHO MIPUMEHSIETCS IS
co37aHus N300paKeHUH Ha MIIOCKOCTH dKpaHa WU JucTa OyMard B HAYKU U MPOMBIILIIEHHOCTH,
HampUMep B CHCTEMax aBTOMATU3aIuy MPOoeKTHBIX padot (CAIIP).

IIpouiecc co3manus nr000N TpéxmepHOW Moaenu oO0bekTa HaszbiBaeTcsa «3D-
MoJenupoBaHuey. B coBpeMeHHOM Mupe HaOupaeT oO0OpOoTH MOmynsipHOCTh 3D-TexHomorwuii,

KOTOPBIC BCC 0oJIbIIIE BHCAPAKOTCA B PA3JIMYHBIC C(pepLI ACATCIBbHOCTH 4YCJIOBCKA. 3HaUNTEILHOE



BHUMaHue yzaensercs 3D-mopenupoBaHui0. IDTO MNPOTPECCUBHAs OTpaciib MYJIbTUMEIUA,
II03BOJISIIOIIAS OCYLIECTBIISITh IPOLIECC CO3AaHUS TPEXMEPHBIX MOJENIe 00bEKTa MpU MOMOIIU
CIEUMANbHBIX KOMIBIOTEpHBIX mporpamm. llporpamma «KOMIIAC» - rpaduueckuii maker,
MpeHAa3HAYEHHBIA I JII000ro CHEeIMAIUCTa, padOoTaloLIero ¢ NPOEKTHOW rpadukoil u
JnokyMeHTanueil. JlaHHas Bepcusi IporpaMMbl OPUEHTHPOBaHA Ha paboOTy, Kak C JIByMEPHBIMH,
TaK U TPEXMEPHBIMU O0bEKTaMHU.

Orta rpaduyeckas mporpaMma IIOMOTAeT pa3BUBATh Yy IIKOJHHUKOB OOpasHOe
MBIIIUIEHHE, TBOPYECKHE CIOCOOHOCTH, JIOTHKY, (haHTa3mio. Ha 3aHATHSX HIKOJBHUKH YYaTcs
n300paxaTh CpEeACTBAMM KOMIIBIOTEpHOW TIpadukyu MpoCTEHIINe TeoMeTpUYecKue oOpasbl.
VY3HarT, Kak IpaBWJIbHO OQOPMUTH YEPTEXK, MIPOCTAaBUTH pa3Mepbl U paboTaTh ¢ TPEXMEPHOU
rpadukoit. [IpuoOpeTaroT 3HaHUS U YMEHHUS padOTHl Ha COBPEMEHHBIX MpodeccuoHanbHbIX 11K 1
MPOTPaMMHBIX CpeIcTBaX, BKmrouas rpadpuueckuii pemakrop KOMITAC-3D. C mnomormipo
TPEXMEPHOr0 TrpauuecKkoro uyepreka W PUCYHKA pa3padaThIBAaeTCsl BU3YAJIbHBIH OOBEMHBIM
o0Opa3 KejlaeMoro OOBEKTa: CO3JaeTcsl KaK TOYHAs KOMUS KOHKPETHOTO MpeaMeTa, Tak u
pa3pabaThIBacTCsl HOBBIH, €le HE CYIIECTBYIOMHMA 00beKT. 3D-MomenupoBaHue MPUMEHSIETCS
KaK B TEXHHYECKOW cpene, JJIs CO3/aHUs MPOMBIIIJIEHHBIX OOBEKTOB, TaK W JJIS CO3/aHus
ACTETUYECKUX U XYIOKECTBEHHO-Tpaduuecknux o0pa3oB U 00BEKTOB. M3roroBieHne oOHEKTOB
MO>KET OCYILIECTBISATHCS ¢ MoMoIbio 3D-nipunTepa.

YHukanbHocTh 3D-M0nenMpoBaHus 3aKII04aeTCsl B UHTErpallii PUCOBAHUS, YePUCHUS,
HOBBIX 3D-texHosoruii. UTO CTAaHOBHUTCS MOIIHBIM MHCTPYMEHTOM CHHTE3a HOBBIX 3HAHHM,
pa3BUTUS METAIlPeIMETHBIX 00pa30BaTEeNbHBIX Pe3yabTaToB. O0yUaromuecs OBIaAeBaIOT LEIbIM
pSAIOM KOMIUIGKCHBIX 3HAaHUM M yMEHUH, HEOOXOAMMBIX JUIS pealu3aliil MPOEKTHOU
nesTenbHOCTH.  DOpPMHUPYIOTCS  MPOCTPAHCTBEHHOE, AHAJIMTUYECKOE U CHUHTETHYECKOoe
MBIIILJIEHHE, TOTOBHOCTh U CIOCOOHOCTH K TBOPYECKOMY MOUCKY U BOIUIOLICHUIO CBOMX MJIEH Ha
MpaKkTUKe. 3HaHUSA B OOJACTHM MOJEIMPOBAHUS HallEIMBACT JIeTel HAa OCO3HAHHBINH BBIOOP
npodeccur, CBSI3aHHOM C TEXHUKOM, M300pa3UTENbHBIM HCKYCCTBOM, TU3aHOM: HHXKEHEp-
KOHCTPYKTOP, HH)KEHEP-TEXHOJIOT, POEKTUPOBIINK, XYI0KHHUK, TU3aHHED.

HoBusHoil B naHHOM HampaBieHUU sIBIeTCS mpuMeHeHne B 3D-monenupoBaHuH
TexHosorun pucoBanus 3D-pyukoil. B nmaHHOM mpomecce Ui CO3JaHHUA  OOBEMHBIX
M300paKeHU HUCMONb3yeTcs HarpeTblii OuopasnoraeMelii IUIACTHK. 3aCTHIBLIME JIMHUM U3
IUIaCTHUKAa MOXHO paclojiaraTb B Pa3JIMYHBIX IUIOCKOCTSX, YTO IIO3BOJISIET PHCOBATH B
MIPOCTPAHCTBE U CO3/1aBaTh 00BEMHBIE MOJIEIIH.

Kpaiine BaxxHo. Uto 3ansaTua 3D-MonenupoBaHueM MO3BOJSIOT Pa3BUBaTh HE TOJIBKO

TBOp‘IeCKI/Iﬁ NOTCHIHMAI IKOJbHHUKOB, HO H HX COIOUAJIbHO=IIO3UTHMBHOC MbIIIJICHUC.



TBopueckue mnpoekThl MO co3naHuio APT-00beKTOB: MOJapKH, CYBEHUPBI, W3IACTUS IS
Pa3IMYHbIX COLMAIBLHO-3HAUUMBIX MEPOIIPUITHM.

[Iporpamma pazpaboTaHa UIs YYpEXKACHUS JONOJHHUTEIBHOTO OOpa30oBaHMs, YTO
aKTyaJbHO, TaK KaK B JIOTIOJIHUTEILHOM 00pa3oBaHHM 00pa3oBaTelbHAs ACATEIBHOCTD JOJDKHA
OBITh HaIIPaBIICHA «HA COMUATN3AIUIO U Al TAIIMI0 00YyJaIOIINUXCS K dKU3HU B OOILIIECTBEY.

Hosas Konuenuus pa3BUTHsI TOMIOJIHUTEIHHOIO 00pa30BaHuUs HALIEIMBAET YUPEKACHUS
JIOTIOJIHUTENBHOTO  00pa30oBaHUS HAa  «IIPEBpAlllEHUE JKU3HEHHOTO  IPOCTPAHCTBA B

MOTHUBUPYIOIIEE TPOCTPAHCTBO.

INIJIAHUPYEMBIE PE3YJBbBTATDBI

Ieas nporpammsl

dopmMupoBaHUE U pa3BUTHE Y OOYYaroIIMXCsl NMPAKTUYECKHMX KOMIETEHLMH B 00JacTu
3D Texnonormii. IloBbIIeHWE TO3HABATEIILHOW MOTHBAIlMM W  pa3BUTHE DIIEMEHTOB
WHXEHEPHOT0 MBIIUICHUsT OOydarolmuxcs B Tpoliecce NPUOOpPETeHHs 3HAHUM, YMEHUH U
HaBbIKOB 3D-MoenupoBanus U pa3pabOTKU COLMATbHO-3HAYUMBbIX TBOPUYECKUX MTPOEKTOB.

3agaum nmporpaMmsl

- HAy4uTh 00y4aIOLIUXCsl CO3/1aBaTh MOJIENH B porpaMmax 1no 3D moaennpoBaHuio;

- HayyuTh oOydarommxcsi paboraTh Ha coBpeMeHHOM 3D oGopynoBanuu (TpuHTED,
CKaHep, 3 pydKH);

- BBINOJIHATH U pa3palaThiBaTh aBTOPCKHE TBOPUECKHE MPOEKTHI ¢ mpuMeHeHuem 3D
MOJENUPOBAHUS M 3alUIIATh UX Ha HAYYHO-TIPAKTUYECKUX KOH(EpEHIIX;

- mpodopueHTAIUS 00YIAFOIINXCS,

- TOJArOTOBUTH OOy4aroUIMXCSd K BBICTYIUIGHMSIM Ha copeBHoBaHusix mo 3 D
MOJETUPOBAHUIO.

OcHOBHbBIE 0COOEHHOCTH MPOTrPAMMBI

[IporpaMmma mpemycMaTpuBaeT MOATOTOBKY  oOydaromuxcsi B obmactu  3D-
MozenupoBanus u 3D-neuatun. O6ydyenune 3D-MoaenupOBaHNUIO OTIMPAETCS HA YK€ UMEIOIIUNCS
y O0OydYaroIMXCS OMBIT TOCTOSIHHOTO TpUMEHEHHUss HUHGOPMAIMOHHO-KOMIBIOTEPHBIX
TEXHOJIOTUM.

B coxmepxxanuM mnporpaMMbl 0co00€ MECTO OTBOAMTCS NPAKTUUYECKUM 3aHATHAM,
HanpaBjiIeHHbBIM Ha ocBoeHue 3D TexHonmormm um 0OpabOTKY OTAENBHBIX TEXHOJOIMYECKUX
IPUEMOB M TNPAKTUKYMOB, NMPAKTHUECKUX PaOOT HANpaBJICHHbIX Ha TOJyYE€HHUE pe3ylbTarta,
OCMBICJIEHHOTO W MHTEpecHOro it oOydaromierocs. PesynbraToM peann3anuu Bcex 3aaad
SBIISIFOTCS] TBOPUECKHE MPOEKTHI — co3aanHble APT 00BbeKTHI, CyBEHUPHI.

IIporpamma sBisieTcss aBTOPCKOW, pa3paboTaHa W COCTaBJI€Ha B COOTBETCTBUH C

TpC6OBaHI/I${MI/I K JOTIOJIHUTCIIbHBIM 06me06pa3OBaTeJ'ILHLIM O6H_Iep33BI/IBaIOIJ_II/IM nporpamMmmam.



B mporpamme J0CTaTOYHO MOJIHO M3JIOKEH TEOPETHUSCKUN Y4eOHBI Marepuall, mpu
O9TOM KO BCCM TCMaM YCTKO OIPCACICHbI IPAKTHUYCCKUC 3aHATHA, KOTOPBIM OTBOAHUTCSA
3HAYMTENbHAs POJb, YUUTHIBAs crneunuky nporpammsel. [Iporpamma cocraBieHa Tak, 4TOOBI
KaX/IbIii 00yJaromuiicsi MeNI BO3MOXXKHOCTh CAMOCTOSITENIFHO BHIOpaTh HamboJiee MHTEPECHBIH
00BEKT U TeMy Ui paboTHI,

[Iporpamma mpenHasHadyeHa jyist oOydaronquxcs 11-17 mer, mposBASIONIUX HHTEpPEC K
TEXHHUYECKOMY TBOPYECTBY.

O6bem mporpammbl: 136 Tematuueckux yaca. M3 Hux 54 wyaca-teopuss u 82 wyaca-
IIpaKTHKa.

Cpoxk ocBoenus: 1 roxg

Pexxum 3anstuii: 4 pasa B Henento. [IpoaomkuTenbHOCTh 3aHATHI — | yac.

COIEPKAHUE ITPOI'PAMMBI

YUEBHBIN IMJIAH
Ne | Coneprxkanune KosmmuecTBo yacos dopma
wn Bcero Teopus ITpakTHKa arrecrainum/
KOHTPOJISI
1 | KommberoTepHas 6 4 2 3auer
rpadguka
2 | Uzyuyenue u pabota ¢ 10 1 9 3auer
YepTeIKAMH.
3 Omneparuun 12 6 6 3ayer
MOJICTTUPOBAHUS
4 Coznanue uepTexeit 12 6 6 Co3znmanune
yepTexka. 3a4ueT
5 | IIpoekTupoBaHue 14 5 9 Co6opka oObeKTa.
nerajaei 3auer
6 | 3D nmeuars 10 1 9 [TpoOnast mevatp.
3ayer
7 | Co3manue aBTOPCKHUX 10 10 [IpesenTanms
MOJIeNIel ¥ UX IeYaTh ABTOPCKHX
MIPOEKTOB
8 | 3D ckanupoBanue 15 6 9 ITpoGHoE
CKaHUPOBaHHE.
3auer
9 Pa6ora ¢ 3D pyuxoit 13 6 7 Co3znmanune
o0bekTa. 3auer
10 | KomMmekcHbIi 1 1 Urorosas
MPAKTUKYM aTTecranus
UTOI'O 102




YUYEBHO-TEMATHYECKU IIJIAH

Tema KoJsimyecTBo yacoB
Bcero Teopus IIpakTuka

1. KomnbioTepHasi rpaduka 6 4 2
Brenenue. [IpaBuia Texuuku 6€30MacHOCTH 1 1
npu paboTe Ha KOMIIBIOTEPE.
OCHOBHBIE TIOHSTHS KOMIIBIOTEPHON TPaUKH. 1 1
Haznauenue rpaduueckoro pemakropa 2 1 1
KOMIIAC -3D. 3amyck nporpaMmsi.
OcHOBHBIE AJIEMEHTHI PabovYero OKHa 2 1 1
nporpammbl KOMITAC-3D. OcHoBHBIE TaHEH
KOMITAC-3D/
2. N3yyeHue u padoTa ¢ yepreskaMu 16 1 15
N3menenue pasmepa n300pakeHus 2 1 1
Br160p dopmaTa uepTeka 1 OCHOBHOM HaANKCU 2 1 1
[TocTpoeHne reoMeTpruIeCKUX MPUMUTHBOB 2 1 1
KomaH 161 BBO/1a MHOTOYTOJIBHUKA U 2 1 1
MPSIMOYT OJTbHUKA
W3ydeHue cuctemMbl KOOpIUHAT 2 1 1
Brinosnnenue pabotel «JIuHUN YepTexar 2 1 1
KoHnctpynpoBanue o0beKTOB 2 1 1
PenaktupoBanue yeprexa 2 1 1
OtMeHa 1 oBTOp AcicTBUN. Bolnenenue 2 1 1
00BEKTOB
Konuposanue 00bEKTOB Py HOMOIIH MBIIIN 2 1 1
3. Onepanuu MoJeIMPOBAHUS 12 6 6
Onepanus «CABUT», KITOBOPOT» 2 1 1
Onepanus «BbIJaBIMBAHUEC) 2 1 1
Onepanus «MacmtabupoBaHHe» 2 1 1
Onepanust «CuMMeTpus» 2 1 1
Omneparus «Konus» 2 1 1
4. Co3nanue yepreKei 12 6 6
[TocTpoenne reoMeTpruuecKux 0ObEKTOB I10 2 1 1
CEeTKE
ANTOpUTM MOCTPOCHUS MPSIMOYTOJIbHHUKA 110 2 1 1
CEeTKE
BeinosiHeHue ynpaxHEHUN 10 TEME: 2 1 1
«ITocTpoeHue reomeTpuveckux 0OBEKTOB MO
CEeTKe»
BBINOJIHUTE YepTek JeTanu B TpEX MPOEKIMSIX, 2 1 1
TP TIOMOTIIU CETKU
PaGora ¢ ackuzamu 2 1 1
Hcnonp30Banue pasmMepoB U OIOP. 2 1 1
dopmaTupoBaHHe T€OMETPHH ICKH3a
5. IIpoexkTHpoOBaHHUeE AeTaNei 14 5 9
OCHOBHBIE IOHATHUS CONPSKEHUH B UyepTekax 1 1




neraiaei

ITocTpoeHue conpsiKEeHUN B 4YepTekax Aeranci 2 1 1
B niporpamme KOMITAC-3D

[IpoexTHpoBaHuEe NETAIH KKPIOKa» 2 1 1
[IpoexTrpoBaHue AETAIN «IIOABECKA» 2 1 1
[IpoexTupoBaHue 3yOuaThIX Hepeaay, BajloB, 7 1 )
pa3HBIX BUJIOB COCTMHEHUIN

6. 3D meuarth 27 9 18
[IpaBusa TeXxHUKK GE30MACHOCTH TIpU padboTe ¢ 1 1

3D npunTepoMm.

YcrpoiictBo 3D npunTepa 2 1 1
OcCHOBHBIE XapaKTEPUCTUKU NIPUHTEPA, TPUEMBI 2 1 1
paboThl

[Tonxmouenue 3D npuntepa. [lepBas 2 1 1
Hactpoiika 3D npunTepa.

[IpakTnueckas padota. [Iporpammuoe 2 1 1
obecneuenue s 3D neuat.

Bupl miactukoB 1 1

[ToaroroBka moaenu Kk paboTe (pacmoaoKeHne 2 1 1
U T.J.)

Turnbl OAAEPKEK U 3aTTOTHEHUS. 2 1 1
[TonepxuBaromme CTpyKTypbl

BrinosiHeHue NpoeKToB 12 1 11
[IpakTnueckas pabota. [IpoOHas neuarp. 3ayer. 1 1
7. Co3aanne aBTOPCKHX MoJejeii u ux 10 10
nedyartb

[IpakTuueckas pabora. Co3gaHue aBTOPCKUX 8 8
MOJEJIEN U UX IIeUaTh

[IpakTueckas paborta. [Ipe3eHTanus aBTOpCKUX 2 2
Moaelen

8. 3D ckanupoBaHHe 15 6 9
[IpaBuna TexHuku 0e30MacHOCTH IpU padoTe ¢ 1 1

3D ckanepom

YcrpoiictBo 3D ckanepa 2 1 1
OCHOBHBIE XapaKTEPUCTUKH CKaHepa 2 1 1
HacTtpoiika ckanepa, npremMsl pabOThI 2 1 1
IToaroroBka Monenu 2 1 1
BrinonHenue npoexkTos 6 1 5
9. Padora ¢ 3D pyukoii 13 6 7
[IpaBuna TexHuku 0€30MacCHOCTH IpU pabdoTe ¢ 1 1

3D pyuxoit

BrinoJsiHEHNE IIIOCKUX PUCYHKOB 2 1 1
Co3manue mIOCKUX DJIEMEHTOB I 2 1 1
nocueayouei coopku

Coopka 3D mozeneil U3 MIOCKUX JIEMEHTOB 2 1 1
OO0BbeMHOE puCOBaHUE MOIEIeH 2 1 1
BrinosiHeHUE NPOEKTOB 4 1 3
10. KoMm1eKCHbIN NPAKTHKYM 1 1
Wroroas arrecrarus 1 1
HUTOI'O 102




COJAEP/KAHUE YYEBHO-TEMATHUYECKOI'O IIVTAHA

Komnbrorepnas rpaguka

WHCTpyKTa)X 10 TEXHUKE O€30MaCHOCTH MpH paboTe Ha KOMIBIOTEpPE. Y CTPOUCTBO U
IPUHIUT pabOThI MEPCOHATLHOTO KOMITbIOTEpa. YTO Takoe KOMITbIOTEpHAs TpaduKa.
Hasnauenue rpadudeckoro pemakropa. 3HakoMcTBo ¢ nporpammoit «KKOMITAC -3Dy
(uHCTANALMS, M3ydeHne nHTepdeiica, OCHOBHBIE TPUEMBI pabOTHI).

N3y4denue u padora ¢ yepTeKamm.

0630p 3D rpaduku, 0630p pa3HOro MPOrpaMMHOTO obecreueHrs. 3HAKOMCTBO C
nporpaMmmoii «3D MAX»y. PenaktupoBanue Mojaenei.

Ipaxmuyeckue pabomul.

1. Co3nanue nMpocThIX reOMETPUYECKUX QUTYp.

2. TpexmepHOE MOACITHPOBAHUE MOIECIH TT0 N300paKEHHIO.

Ananumuyeckas o0esmenbHOCMb!

- aHAM3UPOBATH U300PAKESHHUS TSI KOMITBIOTEPHOTO MOJICITMPOBAHUS;

- aHAIM3UPOBATH M COTIOCTABIIATH PA3INYHOE MTPOTPAMMHOE 0OeCcTieueHHeE.

Ipakmuueckas desamenbHOCMb.

- OCYILIECTBJIATH B3aUMOJICHCTBHE Pa3HOTO MPOTPAMMHOTO 00ECIICUeHUS;

- OIIPEAETATh BOBMOKHOCTH MOJCTHPOBAHHS B TOM MM HHOM ITPOTPAMMHOM
oOecIreyeHnu;

- MPOBOJIUTH TIOMCK BO3MOYKHOCTEH B IPOTPaMMHOM OOECIICYECHUH.

Onepauuu MoaeJTUPOBAHMS.

CriocoObI co3/1aHus MOJICICH C MPUMEHEHHEM OIepalliy MOICTUPOBAHUS,
dhopmooOpazoBanus. CriocoObl peakTHPOBaHUs Mojienei. [IpuMeHeHne crieuaibHbIX
oTepaIyil IjIs CO3IaHus JIEMEHTOB KOHCTpYKIUi. [IpuMeHeHne OMOIHOTEK.

Ipakmuuecxue pabomol:

1.Manunynsauuu ¢ o0beKTaMu.

2. ybonupoBaHue, pa3MHOKEHHE 00BEKTA.

Ananumuyeckas 0esmenrbHoCmb:

- MPUBOIUTH IPUMEPHI CUTYAIUH, B KOTOPBIX TpeOyeTCs UCIIOIb30BaHUE TPOTPAMMHOTO
obecnieuenus s 3D monenupoBaHusl.

Ipaxmuueckas desmenbHOCMb!

- CO3/1aBaTh C UCHOJIb30BAHUEM KOHCTPYKTOPOB (11adioHoB) 3D Moneny;



- IPOSIBJISITh U30MPATENLHOCTH B paboTe ¢ OMOIMOTEeKaMH, UCXOIS U3 MOPAIBHO -
TUYECKHX COOOPaKEHH, TOZUTUBHBIX COIMATIBHBIX YCTAHOBOK U MHTEPECOB MHIMBHIYyAIEHOTO
pa3BUTHSL.

Co3panue yeprexei

0630p 3D rpaduku, 0630p MPOrpaMMHOTO 0OCCIICUCHUS ISl CO3/IaHUs YePTExKA.
3nakomcTBO ¢ rporpammoii «CorelDRAW», 0CHOBBI BEKTOPHO# IpaviKi, KOHBEPTHPOBAHKE
¢bopmatoB, npakTrueckoe 3ansaTre. Cozmannue yeprexa B IporpaMMHOM obecniedueHuu 1o 3D
MOJENTUPOBAHHUIO, KOHBEPTUPOBaHUE I'papuuecKux N300paxKeHnil B BEKTOPHYIO I'paduKy.

Ipakxmuueckue pabomoi:

1.PucoBanHbIE KpUBBIE, MHOTOYTOJIbHUKH.

2.Co3nanue rpaduyecKuM IpUMUTHUBOB.

3.Co3aaHue IpocThIX yepTexei Ha Oymare.

4. cozmaHue 3JIeKTPOHHOTO YyepTexka.

Ananumuyeckas o0esmenbHOCMb.

- BBIABJIATH OOIIME YEPThl U OTIMYHSI CIOCOOOB CO3JaHUS YepPTEKa;

- aHAM3UPOBATH MOJETH JUTSI CO3aHUS YEPTEXKa;

IIpakmuueckas oesamenbHOCMb!

- OCYILECTBJIATH AJIEKTPOHHBIN YepTEeX M0 CPEICTBY MPOrpaMMHOro odecneuenus uist 3D
MO/IEIUPOBAHMUS;

- co3/aBaTh OJIaHK YepTeka W 4epTeK B OyMakKHOM BapHaHTeE.

IIpoexkTHpOBaHMe AeTaNCH

N3yuenue m1abnoHOB Ui CO3/1aHMsI YepTexXa B 3 NPOEKIMSIX, CO3AaHUE Pa3pe30B,
BBICTABJICHUE Pa3MEPOB, IPAaBIUIIBHOE HAIIMCAHUE TEKCTA Ha YEPTEXe.

IIpakmuyeckue pabomul:

1. IlocTpoeHue conpsiKeHUH B uepTexax AeTajeH.

2. IlpoexTupoBaHue feTany.

3. IlpoexTupoBaHue 3yO4aThIX epeaad, BajJoB, Pa3HbIX BUIOB COEANHEHHH.

Ananumuueckas 0esamenbHOCMb.

- IPUBOJUTH IPUMEPBI CUTYAIM, I7ie TpeOyeTcs uepTex B 2-X MPOEKIMX, I1e B 3-X, a
rzie Tpedyercs paspes;

- aHAJIM3UPOBATH U COMOCTABIATH PA3IMYHYIO (PYHKIMOHAIBHOCTH Pa3HOTO
IPOrPaMMHOTO 00ecIeueHHs.

Ipakmuyeckas oeamenbHOCMb!
- CO3/1aBaTh Pa3Hble MPOEKIUH. IS TpapUUECKUX MOJIENIeH;

- pUCOBATb KPUBBIC, YMCTb CTPOUTH MHOT'OYTI'OJIbHHUKH.



3D neuars.

UYro Takoe 3D npuntep. U3yuenue pasHoBuaHoctel 3D npuHTEPOB, pa3inyHOIO
nporpaMMmHOTO obecnieueHust. [log6op cnaiicepa s 3D npuHTEpa, BO3MOKHOCTH MOCTPOCHHUS
MOJJIEPKEK, MTPABUIIBHOE PACIOJIOKEHNE MOJIeNn Ha ctose. [ledats Mozeneil Ha TerioM u
XOJIOJIHOM CToJIe, B 4eM pasHuua. Cpeactsa Juisl Iydlled aare3uu mIacTHKa CO CTOJIOM.

Ipakmuyeckue pabomul:

1. 3D nmpuHTEp, U3 YETO COCTOUT, IPUHLIUIIBI PA0OTHI, PACTIOI0KEHUE OCEH.

2. Hacrpoiika 3DnpunTepa, KaImOpoBKa cTOJIa, 3arpy3Ka IJIacTHKA.

3. 3.M3yueHne mporpaMMHOTO 0OecTieueH sl UTs TedaTH (Ciaicepsl).

4. Bunel ninacTtuka, coctaB. TeMreparypsbl miaBiaeHus. XUMUYECKUIH COCTaB.

5. IMoaroroska 3D monenu k mevaru, pazOMeHre Ha CJIOU, TUIOTHOCTH 3aMOTHEHHUS,
neyaThb ¢ NOAJEPKKaMH, C INIOTOM, C KPAEM.

6. IIpoOHas meyars.

Ananumuyeckas o0esmenbHOCMb.

- IPUBOAUTH IPUMEPHI (POPMaNIbHBIX U HEPOPMAJIbHBIX UCTIOTHUTEIEH;

- IPUIYMBIBaTh 33J1a4M MO yIpaBiieHnIo npuHTepoB ¢ [1K;

- BBIAEJIATH IPUMEPHI CUTYALHH, I'/ie TpeOyeTcs TeIIbIi CTO;

- OIPEAETATh BOZMOYKHOCTB IeYaTu 0e3 MoAJepKeK;

- aHAJIM3UPOBATH MOJENb, Ul AaJbHEHUIIEH eyaTH U BbIOOp MIIaCTUKA;

- onpeAenaTh HerucnpaBHocTH 3D npuHTepa;

- OCYILECTBJIATh NleyaTh Ha 3D nmpunTepe;

- CPaBHMBATh PA3JIMYHBIE Cllalicepsl OCIe eYaTH.

IIpakmuueckas oesamenbHOCMb!

- KoHBepTUpOBaTh MoJienb B STL-daiin, u B nansueiimem B GCODE;

- YMETh 3arpyxarb IIJIACTUK, U OCYILECTBIIATh KAJIMOPOBKY CTOJIA;

- IpaBWJIBHO pacnoarate 3D mMozenu Ha croue;

- OCYILECTBIIATH neuaTh Ha 3D mpunTepe.

Co3naHnue aBTOPCKUX MojeJieid M MX NeYaTh.

CamocrosTenbHas paboTa HaJl CO3JJaHUEM aBTOPCKUX MOJIENICH, MPOEKTOB € YepTeKaMU U
[1€YaThIO.

[Ipe3eHTanus aBTOPCKUX MOJECIIEH.

3D ckanupoBaHmue.

YerpoiictBo 3Dckanepa, OCHOBHbBIE XapaKTEPUCTHKH, HACTPOWKA, IPUEMBI PabOTHI.
OOm1ast nH(popMaIHs 0 MOATOTOBKE MOIeNH K pabdore. [loAroToBka Moienu it pa3HbIX

texnoaoruii 3D neuarn.



Ipakmuyeckas paboma..

1. Hacrpoiixa 3D ckanepa

2. M3y4yeHue nporpaMMHOTO 00ecrieueH s Uil CKaHUPOBAHHUS.
3. BrImoyiHEHUE TIPOCKTOB.

Ananumuyeckas o0esmenbHOCMb.

- OIPEAETATh BOBMOYKHOCTh CKAHUPOBAHUS;

- aHAIM3UPOBATH MOJEIb, JUIS AaJbHEUIIETO CKAaHUPOBAHNUS;

- onpenienATh HeuctpaBHoctu 3D ckanepa;

- OCYILIECTBJIATH CKaHupoBanue Ha 3D ckanepe.
Ipakmuyeckas oesamenbHOCMb!

- BBITIOJTHEHHUE TTPOEKTOB.

Padora c 3D pyuxoii

Wucrpykuus o padore ¢ 3D pyukoil. OcHOBHBIE IPUEMBI U CITOCOOBI.
Co3znianue MIOCKUX JIEMEHTOB JJIS OCeAYIOIIed COOPKH.
Co6opxka 3D mojerneli U3 MIOCKUX 3JIEMEHTOB.

O0beMHOE PUCOBAHHE MOJIEIICH

BrinosHeHne NpoeKkToB.

KoMIuiekCHBbIN NPAKTUKYM

Pemienne TecToB M HanMcaHUe IPOTPAMM.

HWrtorosaga arrecranus.

YCJIOBUA PEAJIM3AIIUUA ITPOI'PAMMBbI

MarepuajJbHO-TEXHHYECKOE 00ecnedeHne

Z[J'IH YCHCMHOﬁ painrs3anuu nporpaMmMbl UMCEIOTCA: IMOMCUICHHA, YAOBJICTBOPAIOHINC

TpeOoBaHUAM K 00pa30BaTEeIbHOMY MPOIECCY B YUPEKIACHUSIX JOMOJHUTEIBHOTO 00pa30BaHMUs,
koMmmbloTepsl, 3D mnpunTephl, MHTepHeT, WHTepakTUBHAs JOCKa, MpoekTop, 3D ckauep,

KOMIUICKTYOIIHUE JIs1 3D IMIPUHTCPOB, PACXOAHBLIC MATCpHAJIbI (HJ'IaCTI/IK Pa3HbIX BHUJIOB H

Pa3HOTo 1BETa, IBYXCTOPOHHUN CKOTY, Kiel 11 3D neuatn).

KanpoBoe obecnieuenue

JloTIOTHATENBHYIO 00pa3oBaTeIbHYIO IPOrpaMMy pean3yroT

JAOIIOJIHHUTCIIBHOT'O 06pa3013aH1/151 C KIIaCCUYCCKHUM 06p330BaHI/IeM, YUYUTCIIb I/IHq)OpMaTI/IKI/I.
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bonbmakoB B.I1., boukoB A.JIL., JIsiuek FO.T. TBepaoTenpHOE MOACIUPOBAHUE IECTAIICH B
CAD - cucremax: AutoCAD, KOMITAC-3D, SolidWorks, Inventor, Creo. 2014 r.s. 304 ctp.
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torrent.ru/Table/3D-modelirovanie
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MCTOI[I/I‘-ICCKI/IQ PEKOMECHIAHUH 110 BBINMOJTHCHUIO CAMOCTOATE/IBbHBIX

(mpakTHYeckux) padot

VY4aebHo-MeToAndYecKoe ocooue it 00yJaromuxcs GparMeHT

[TosicHuTenbHas 3anucka

Metonuyeckie peKOMEHAAMHU MO BBIMOJHEHUIO CAMOCTOSITENILHOM (IIPAaKTHUECKOH)
paboThl OOYJAIOIIMXCS TIPU U3YyYEHUU JTOTIOJIHUTEIHLHOM 0O0Iepa3BUBaroIiell mporpammsel ««3D
MO/ICTTUPOBAHHUE)

[enp METOMUYECKHX PEKOMEHANNN: OKa3aHWE MTOMOIIM OO0YJArOIIMMCS B BBITIOJTHCHHH
CaMOCTOSITENIbHOM (MTPaKTU4YEeCKOi) pabOTHI.

Hacrosimue MeToqudeckne pPEeKOMEHIAIMU cojepkar paboThl, KOTOPBIC TTO3BOJISAT
0OyJaroNUMCsl CaMOCTOSITENIFHO OBJIANCTh (DYHIAMEHTAIbHBIMA 3HAHUSMH YMCHHSIMH H
HaBBIKaMU JICSITEILHOCTH, OIBITOM TBOPUYECKOH M MPOCKTHOW JEATCILHOCTH, U HANpPaBJICHBI Ha
(hOpMHPOBAHKE CIICTYIOIIUX KOMIICTCHIIHIA:

OpranuzoBbIBaTh COOCTBEHHYIO JIEATENBHOCTH, BHIOMpPATh THUIOBBIE METOJBI M CHOCOObI
BBITIOJTHEHHS YUE€OHBIX 3a/1a4, OIICHUBATh WX 3(PPEKTUBHOCTH M KA4€CTBO.

[IpuHuMaTh peleHust B CTaHIAAPTHBIX W HECTAHIAPTHBIX CUTYaLUAX M HECTH 3a HUX
OTBETCTBEHHOCTb.

OcyiecTBIATh MOUCK U UCIOIb30BaHUE HH(DOpMALIUK, HEOOX0AUMOH 1115l 3(PPEKTUBHOTO
BBITIOJIHEHUS y4eOHBIX 3a/1a4 TUYHOCTHOTO Pa3BUTHS.

Hcnonb3oBath nHOOPMALIMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTUU B Y4€OHOM
NeSITeIbHOCTH.

CoznaBaTh U ymnpaBisTh Ha MEPCOHAIFHOM KOMIIBIOTEPE B MPOTPAMMHOM OOECIEeUeHUU
st 3D monenupoBanus u 3D neyaTn

CoznaBaTh 1 00pabaThIBaTh MU(PPOBHIC U300PAKEHUS B 00BEMHBIC 0OBEKTHI.
Ob6ecrnieunBaTh MephI MO TeXHUKE Oe3omacHocTH rpu 3D neyatu.

B pesynbraTe BBIMOJIHEHHUS CAaMOCTOSITENBHBIX (TIPAaKTHUECKOi) paboT yuwammecs
JOJIKHBI PACHTUPUTH CBOM 3HAHUS 110 OCHOBHBIM pa3JielaM MpPOrpaMMBbl.

Onucanne KaXI0W CaMOCTOSTENHHOW (MpaKTUYECKOil) paboOThl COJAEPKUT TeMy, IeNn
paboThl, 3aaHus, TOPSAOK BBIMOJTHEHUS paboOThl, (OPMBI KOHTPOJS, TpeOOBaHUA K
BBITIOJTHEHUIO ¥ OOPMIICHHIO 3aJaHui. {15 moydeHus JOMONHUTENBHOU, Ooliee MOapoOHOM
nH(MOPMALIUY TT0 U3y4aeMbIM BOMIPOCaM, IPUBEICHO YIeOHO-METOIUIECKOe U MH(DOPMAIIMOHHOE

oOecrieueHue.
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MeToanyeckue peKOMeHIAIMH 110 BBHINOJHEHHUIO PA3JIHYHbIX BUI0B
CaMOCTOSITEIbHOM (MPAKTHYECKOii) PadoThI

MeTtoauueckre pEKOMEHIAIMHU 110 COCTaBICHUIO KOHCIICKTA

1.BHuMmarenbHO MpoYUTaTe TEKCT. Y TOUHUTE B CIIPAaBOYHOM JIUTEpAType HEIIOHATHBIE
cioBa.lIpu 3ammcu He 3a0yAbTe BEIHECTH CITPABOYHBIC JAHHBIEC HA MOJISI KOHCIICKTA;

2.Brlnenure riaBHOE, COCTABLTE ILIAH;

3.Kpatko chopmynupyiiTe OCHOBHBIE MTOJIOKEHHSI TEKCTA, OTMETHTE apTyMEHTAITUIO
aBTOpA;

4.3aKOHCIIEKTUPYHTE MaTepual, YeTKO cleays NyHKTaM maHa. [Ipy KoHcnekTupoBaHuu
CTapalTeCh BBIPA3UTh MBICIb CBOUMU CIIOBaMU. 3alMCH CIEAYET BECTU YETKO, SCHO.

5.I'pamoTHO 3anuchIBaiiTe LUTAThl. LIUTHPYS, yIUTHIBalTE TAKOHUYHOCTh, 3HAYUMOCTD
MBICIIH.

B Tekcre KoHCHEKTa JKeIaTeIbHO MPUBOJIUTH HE TOJBKO TE3UCHBIE TOJIOKEHUS, HO U UX
nokazatenbcrBa. [Ipu odopmieHHN KOHCIEKTa HEOOXOAMMO CTPEMUTHCS K €MKOCTH Ka)JI0TO
MpemioKeHuss. MpICIM aBTOpa KHUTU CleQyeT u3jaratb KpaTrko, 3a00TAch O CTWIE |
BBIPA3UTENIbHOCTH HANIMCAHHOTO. UHCIIO JOMOIHUTENBHBIX JIEMEHTOB KOHCIIEKTa JIOJKHO OBITh
JIOTUYECKM  OOOCHOBAHHBIM,  3allUCH  JIOJDKHBI ~ pPAcCHpenesiaTbcs B OMpPENETICHHOMN
MOCJIEIOBATEIIbHOCTH, OTBEYAIOIIECH JIOTUYECKOW CTPYKTYype MpousBeaeHus. JJig yTouHeHus u
JIOTIOTHEHUSI HEOOXOIUMO OCTaBJISITh MOJISL.

MeTtoanyeckne peKOMEHIANUN 10 COCTABJIEHUIO MPe3eHTaAluil

[IpesenTanus (0T aHIIMIICKOrO CJIOBa - TpEACTaBlIEHHUE) — OTO HA0Op IBETHBIX
KapTUHOK- CJAiiIoB Ha OMNpEAeTCHHYI0 TeMy, KOTOpbIM XpaHuUTCs B (paiije crnenuasbHOro
dopmara ¢ pacmmpenuem PPT. Tepmun «mpeseHTanus» (MHOTAA TOBOPAT «CIala-(HUIbM»)
CBSI3BIBAIOT, MPEXKJE BCEro, ¢ MH(GOPMALMOHHBIMU U PEKIAMHBIMU (DYHKIUSMHU KapTHHOK,
KOTOPBbIEPACCYMTAHBI HAa OTPEACNICHHYIO KAaTEeTOPUIO 3pUTeiei (IoJb30BaTeeii).

[Ipu co3zganuu npe3eHTauu clieyeT NpUAaepKUBaThC:

1. OCHOBHBIX pEKOMEH AU 10 AU3aiHy PEe3CHTAIINH;

2. TlpaBwi mpudToBOro oGopmicHus;

3. OCHOBHBI MpaBWJI KOMIBIOTEpHOro Habopa Tekcra. IlpaBuna odopmiaenus
IIPE3EHTALNN:

[IpaBuno Ne 1: OOparture BHUMaHHE HA KaueCTBO KapTHUHOK. KapTHHKH NOMKHBI OBITH
KpYIHBIMHM, YeTKUMHU. He mblTaliTech pacTsiruBarb MEJIKHE KAPTUHKH 4epe3 BeCh Claili: 3TO
IIPUBEAET K €€ MUKCEIN3ALNN U 3HAYUTEIbHOMY yXyIUIeHHIO KadecTBa. Ha oqHOM cnaiine — He
Oosiee Tpex KapTHUHOK, YTOOBI HE paccerBaTh BHUMaHHE M HE Meperpyxarb 3peHue. Kaptunka

AOJIKHA HECTU CMBICJIOBYIO HAarpy3Ky, a HEC IMPpOCTO 3aHUMATb MCCTO Ha claiize.



[IpaBuno Ne 2. He mneperpyxkaiiTe mNpe3eHTAMIO0 TEKCTOM. MaKCHMaJIbHO CKaThble
TE3UChl, HE OoJiee Tpex Ha OJHOM ciaiiie. TeKCT He JOJDKEH MOBTOPSATH TO, YTO TOBOPST,
BO3MOXHO, JIUIIb KPAaTKOE U3JI0)KEHUE CYTH CKa3aHHOTO.

[IpaBuno Ne 3. Odopmrnenne Tekcra. TekcT H0mKeH OBITh YETKUM, JOCTATOYHO
KPYITHBIM, HE CJIMBATHCS C (POHOM.

[IpaBunmo Ne 4. Hactpoiika anumanmu. [lopoit cocraBuTEns Mpe3eHTAIMU, KaKk OYyATO
urpas B MHTEPECHYIO UIPY, MEperpykaer Npe3eHTAlMI0 aHMMalMOHHBIMU 3¢ ¢dexkramMu. ITo
OTBJICKAET M OBIBACT OUEHB TSKENO AJs r1a3. Mcnosb3yiite MUHUMYM 3(pPeKkToB, OepUTE TOIBKO
camble mpocThie. OCOOEHHO YTOMIIAIOT Takue d(PQEeKThl KakK BBUIET, BpalleHHue, coOupaHue u3
3JIEMEHTOB, YBEIMUEHUE, U3MEHEHHUE IIPU(Ta UITU 1IBETA.

[IpaBumo Ne 5. Cmena cnmaioB. 31ech TOKe OOpaiaeM BHHMAaHHE, KaK CMEHSIFOTCS
crnaiapl. Jlydme He wucnosb3oBaTh 374ech 3PQexTel aHuManuu coBceM. Korma craiiis
CMEHSIIOTCS, Hae3kasl Ipyr Ha Jpyra Uid cOOMpascCh U3 OTHAEIbHBIX IMOJIOC, HAYUHAET MPOCTO

psa6uTh B riazax. beperure cBoe 3peHue U 3peHus BalllUX CIylIaTeneH.
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OBOPYJIOBAHUE
1.3D — npunrep.
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