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IHosicHUTEIBbHAA 3aIHCKA

JononuurenbHast — oOuieoOpaszoBarenbHasi — oOIIepa3BUBaloOIIasl —[porpamma uMeer
TEXHUYECKYI0 HampaBieHHOcTh. [Iporpamma paspaboTaHa B COOTBETCTBUH CO CIEAYIOIIUMHU
HOPMAaTUBHBIMH JIOKyMEHTAMU:

- QenepanbHblii 3ak0H Poccuiickoit denepauuu ot 29 nexadbps 2012 r. Ne 273-03 «O6
oOpazoBannu B Poccuiickoit @eaepanumy;

- Pacnopsixkenne Munnpocsemenust Poccun ot 01.03.2019 NeP-23 (pen. ot 15.04.2019) "O6
YTBEPKICHUM METOJMYECKUX PEKOMEHJAIMi MO CO3/IaHUI0 MECT JI pealu3alyd OCHOBHBIX M
JIONIOJTHUTENBHBIX  0011e00pa3oBaTeIbHbIX — MpPOrpaMM  IM(POBOro, e€cTeCTBEHHOHAYYHOTO,
TEXHUYECKOI'0 U TYMAaHUTapHOro npoduieil B 00pa3oBaTeIbHBIX OPraHU3aLUsAX, PACIIONO0KEHHbBIX B
CEeJIbCKOM MECTHOCTH M MaJbIX ropojax, U JUCTAHLUOHHBIX MPOrpaMM OOYYEeHHs ONpeeeHHbIX
KaTeropuii 00ydJarommxcs, B TOM YHCIIe Ha 0a3e CeTeBOro B3auMOACHCTBUA";

- [onoxenue "O Llentpe oOpazoBaHus 1M(PpoBoro u rymaHutapHoro npoduiei "Touka
pocta" MAQOY COIII c.baxxernoso

AKTyaJlbHOCTb IIPOTPaMMBI.

CoBpemeHHOe 001IeCTBO BCe OOJIbIIIE 3aBUCUT OT TEXHOJOTUH U IMEHHO IIO3TOMY Bce Oosiee
MPUCTAJIbHOE BHUMAHHUE YJAEISETCS TaKoW 00JIaCTH HHTEJUIEKTa YeJOBEeKa, KaK HHKEHEpHOEe
MBIILIICHHE.

WHxeHepHOe MBIIITIEHHE — 3TO CI0XKHOE 00pa3zoBaHue, 00bEIUHSIIONIEE B C€0s pa3HbIe TUIIBI
MBILIJIEHUS:  JIOTMYECKOEe, IpOCTpaHCTBeHHoe. IIpakThueckoe, HayuyHoe. OCTETHUYECKOE,
KOMMYHHUKATHUBHOE, TBOPYECKOE.

AKTyanbHOCTh BBIOPAaHHOTO HaIpaBlIEHHUs s PAaOOTHl 3aKIIOYaeTcss B TOM, 4YTO B
COBPEMEHHBIX YCJIOBUSAX PA3BUTHUS TEXHOJIOTMH TpEéxmepHas rpapuka aKTUBHO MPUMEHSETCS IS
co3JlaHMsl U300paKeHUH Ha TUIOCKOCTH KpaHa WM JucTa OyMard B HayKH U MPOMBIIUIEHHOCTH, B
CUCTEMax aBTOMAaTU3aluu NpoeKTHbIX padboT (CAIIP).

[Ipouecc coznanus ar060# TpEXMEpHOU MOieNIn 00beKTa Ha3biBaeTcs «3D-MoaenupoBaHme.
B coBpemMenHOM Mupe HabupaeT 000pOTHI MOMYJSIPHOCTh 3D-TEXHOJIOrHM, KOTOphIE BCE OOJIbIIIe
BHE/PSIOTCS B pa3iMuHble chepbl 1esTETbHOCTH YeJI0BeKa. 3HAaUuTeIbHOE BHUMaHue yaensercs 3D-
MOJIETUPOBAHUIO. OJTO MPOrPECCHBHAs OTpacib MYJIbTHUMEIUA, IO3BOJSIONIAS OCYILIECTBIISTh
npolecc COo3AaHusl TPEXMEPHBIX Mojenell 00beKTa MpH MOMOIIM CHELUANbHBIX KOMIIBIOTEPHBIX
nporpamMM. IIporpamma «KOMIIAC» - rpaduueckuil maker, NpelHa3HAaYEHHBIH Uil JIOOOTO
CIEeLUAINCTA, pabOTAIOILEro C MPOSKTHOM rpaduKkoii 1 JoKyMeHTanuel. JlanHas Bepcus nporpaMmbl
OpUEHTHpPOBaHa Ha paboTy, KaK C IBYMEPHBIMU, TaK U TPEXMEPHBIMH 0ObEKTAMH.

Orta rpaduyeckas mporpaMMa IoMoraeT pa3BHBaTh y IIKOJIbHUKOB OOpa3HOE MBILILUICHHE,
TBOPUYECKHE CHOCOOHOCTH, JIOTHKY, (aHTazuio. Ha 3aHATHAX WIKOJIBHMKHM YydaTcs H300paxarb
CpeACTBaMU KOMIIBIOTEPHOM TrpaduKku MpocTeiiiue reomMeTpuueckue oOpasbl. Y3HAIOT, Kak
MPaBWIbHO OQOPMUTH YEpTEX, MPOCTaBUTh pa3Mepbl M paboTaTh € TPEXMEpPHOU TpaduKoil.
[TpuoOperaroT 3HaHUS U yMEHHsI pabOThI Ha COBPEMEHHBIX IpodeccuoHanbubix 11K u nporpamMmmHbIx
cpenctBax, Bkimodas rpapuueckuii pemaktop «KOMIIAC-3D». C momomipio TpexXMepHOro
rpauuecKoro yeprexxa M pPUCYyHKa pa3padaTbiBaeTcs BU3yallbHBbIH 00BEMHBIH 00pa3 jkenaeMoro
00BEKTa: CO3/1aeTCs KaK TOYHAs KoMK KOHKPETHOIO IIpeIMeTa, TaKk U pa3padbaThIiBa€TCs HOBBIM, €111e
HE CylIecTByIOUMA 00bekT. 3D-moienupoBaHue MPUMEHSIETCS KaK B TEXHUYECKOH cpene, Ui
CO3/1aHHS TPOMBILUICHHbIX OOBEKTOB, TaK M Ui CO3/IaHUSl 3CTETUYECKUX U XYJI0’KECTBEHHO-
rpaduueckux o0pa3oB U 00beKTOB. M3roToBiaeHne 0O0bEKTOB MOXKET OCYLIECTBIATHCS C MOMOILBIO
3D-npunTepa.

[Iporpamma 3D monenupoBanus Blender — cBoGonHO pacmpocTpansiemast nporpamma 3D
MozemupoBanus 1o junersnn GNU GPL.

VYHukanpHOCTh 3D-MOAENMpPOBaHUSA 3aKIOYAcTC] B MHTETPALlMA PUCOBAHUSA, UYEPUEHUS,
HOBBIX 3D-TexHomoruii. YTo CTaHOBUTCS MOLTHBIM MHCTPYMEHTOM CHHTE3a HOBBIX 3HAHUM, Pa3BUTHS
MeTanpeIMEeTHbIX 00pa3oBaTelbHbIX pe3yiabTaToB. OOyuarommecs OBJIAZCBAIOT LEJIBIM PSIOM
KOMIUIEKCHBIX 3HAaHUM M yMEHMI, HEOOXOIMMBIX AJIs peaju3alid HPOEKTHOM NeATeIbHOCTH.
DOopMHUPYIOTCS POCTPAHCTBEHHOE, AHAJIUTHYECKOE U CUHTETHUYECKOE MBIIUIEHHE, TOTOBHOCTh U



CIOCOOHOCTh K TBOPYECKOMY IOUCKY M BOIUIOIIEHUIO CBOMX MJEH Ha MPAaKTUKE. 3HAHUS B 00J1aCTH
MOJIETTMPOBAHUS HAlleJIMBAET JeTell Ha OCO3HAHHBIA BHIOOP mMpodeccuu, CBA3aHHON C TEXHUKO,
n300pasUTEIbHBIM ~ MCKYCCTBOM,  JM3alHOM:  HMHXXEHEP-KOHCTPYKTOpP,  HH)KEHEP-TEeXHOJIOT,
MIPOEKTUPOBILUK, XYJ0KHUK, AU3aiHep.

Kpaiine Baxno. UYro 3aHsATus 3D-MOAEIMPOBAHMEM IIO3BOJISIIOT Pa3BUBAaTh HE TOJBKO
TBOPUYECKUN MOTEHILMAJ LIKOJIBHUKOB, HO U MX COLIMAJIbHO-NMO3UTHBHOE MBINUIEHHE. TBOpUecKue
IPOEKTHI 10 co31aHui0 APT-00beKTOB: MOJApKU, CYyBEHUPHI, 3NN JUI PA3IUUHBIX COLUAIBHO-
3HAYUMBIX MEPOIPUITUH.

[Iporpamma pa3paboTana Jist yUpexKIeHHUs JOTOIHUTEILHOIO 00pa30BaHusl, YTO aKTyallbHO,
Tak Kak B JIONOJHHUTENbHOM o0Opa3oBaHUM OOpa3oBaTeibHasl JAESITEIbHOCTb JIOJDKHA ObITh
HaMpaBJIeHAa «HA COLMATU3AIMIO U aJaNTalMI0 00yJaIOUIMXCs K )KU3HU B OOLLIECTBEY.



IINIAHUPYEMBIE PE3YJIBTATBI

eas nporpamMmmsbl

dopMHUpPOBAHUE U PA3BUTHE Y OOYYAIONIMXCS MPAKTUYECKUX KOMIIETeHIMA B obmactu 3D
TexHosjoruil. [loBbllIeHNME NO3HABATEIBPHOW MOTHMBALMM WU PAa3BUTHE 3JIEMEHTOB HHXEHEPHOIO
MBIIIUICHUST O0ydYaronumxcsi B TpoOlecce MNPUOOPETeHHs] 3HAHWK, yMEHUH U HaBBIKOB 3D-
MOJICIMPOBAHUS U Pa3pabOTKU COLMATIbHO-3HAUUMBIX TBOPUYECKHX MPOEKTOB.

3agaum nporpamMmsl

- HAYYUTh 00YYaIOIIMXCs CO37aBaTh MOCIIH B MporpaMmax o 3D MoaennpoBaHuio;

- Hay4uTh 0Oydarouuxcs paboTtats Ha coBpeMeHHOM 3D o6opynoBaHuy;

- mpodopueHTAIHS 00YUIAOITUXCS;

OcHoBHBIE 0CO0CHHOCTH NTPOrPAMMBI

[Iporpamma npegycMaTpuBaeT MOATOTOBKY oOydJaronuxcs B oonactu 3D-moaenupoBanus u
3D-neuatu. O6yuenue 3D-M0A€IMPOBAHUIO ONUPAETCS HA YK€ UMEIOLIUICS y 00y4aroUXCs OIBIT
MIOCTOSIHHOTO MPUMEHEHHSI HHPOPMAIIHOHHO-KOMITBIOTEPHBIX TEXHOJIOTUH.

B coxepxanun mnporpaMmbel 0co00€ MECTO OTBOJUTCS HPAKTUYECKUM 3aHATHSM,
HaIpaBJIEHHBIM Ha ocBoeHue 3D TexHoyoruu U 00paboTKy OTAENIbHBIX TEXHOJIOTHUYECKUX PUEMOB
Y IPAKTHUKYMOB, TPAKTHUECKUX PadOT, HANIPABIEHHBIX HA MOJTYYEHHE PE3yJIbTaTa, OCMBICIEHHOTO U
MHTEpECHOro Juisi oOyuaromierocs. Pe3ynpTaToM peanu3aluu Bcex 3ajad SIBISIOTCS TBOPYECKHE
poeKThl — co3anHble APT 00beKThI, CyBEeHUPBHI.

B niporpaMme 10CTaTOYHO MOJTHO U3JI0KEH TEOPETUYECKUI yueOHbIi MaTepual, pu 3TOM KO
BCEM TEMaM YETKO ONPEIEIICHbI IPAKTUUECKUE 3aHITHsI, KOTOPBIM OTBOJUTCS 3HAUYUTENbHAS POJIb,
yUMUTBhIBas creuu@uky nporpaMmbl. [Iporpamma cocrtaBieHa Tak, 4TOOBI Ka)abli OOydarouiuiics
MMeIl BO3MOXHOCTb CAaMOCTOSITEIbHO BBIOpATh Hanboiee HHTEPECHBIH O0BEKT U TeMY JUIsl paboThI,

[Tporpamma npenHazHadena Juist ooyqatomuxcs 11-17 net, nposiBIsFOIIUX HHTEPEC K
TEXHUYECKOMY TBOPUYECTBY.

O6beM nporpaMMmel: 68 Tematndyeckux yaca. M3 Hux 31 yaca-teopus u 37 yaca-npakTHka.

Cpoxk ocBoeHust: 1 rog

Pexxum 3anstuii: 1 pa3 B Henenro. [IpogomkuTenbHOCTh 3aHATHN — 2 yaca.



COILEPKAHUE INTPOI'PAMMBbI

YUEBHbIA IJIAH
Ne | Conmeprxanue KomuuecTBo yacos dopma
wn Bcero Teopus [IpakTuka aTTecTanuu/
KOHTPOJIA

1 Komnsrorepnas 4 3 1 | 3auer
rpaduka

2 | U3yuenue u pabota c 16 8 8 | 3auer
YEPTEIKAMH.

3 | Onepauuu 8 4 4 | 3auer
MOJICIUPOBAHUS

4 | Co3nanue uepTexeit 8 4 4 | 3auer

5 | llpoekTupoBanue 10 5 5 | 3auer
JeTalen

6 | 3D meuats 14 7 7 | 3auer

7 | Co3zmanue aBTOPCKUX 6 - 6 | 3auer
MOJIEJIEN U UX TeYaTh

8 | KommnekcHslit 2 - 2 | 3auer
MPAKTUKYM
HUTOI'O 68 31 37




YUYEBHO-TEMATHUYECKHWH IUIAH

Tema

KoaunuecTBo yacoB

Bcero | Teop | IlpakTuka
ust

IIpumeyanue

1.Komnbrorepuas
rpaguxka

4 3 1

Beenenue. [lpaBuna
TEXHHUKHU 0€30M1aCHOCTHU IIPU
paboTe Ha KOMIIBIOTEPE.

OCHOBHBIE TOHATHSA
KOMIBIOTEPHOH TpadUKH.

Hasnauenue rpaguueckoro
penakropa KOMIIAC -3D.
3amyck NporpaMMal.

OCHOBHBIE 3JIEMCHTBI
paboyero okHa MporpaMmbl
KOMIIAC-3D. OcHoBHEIE

manenu KOMITAC-3D.

2. U3yuenue u padora
C YepTeKaMu

16 8 8

N3menenue pazmepa
M300paXKeHUs

Br16op ¢popmata ueprexa u
OCHOBHOI HAJIHCH

[Toctpoenue
F€OMETPUUYECKHUX
IMPUMHUTHBOB

Komanne BBOma
MHOTOYTOJIbHUKA 1
PSIMOYTOJIbHUKA

N3ydenue cuctemsl
KOOpPJIMHAT

Brinonnenue paboTsl
«JIuHum yeprexar

KoHncTpyupoBanue 00beKTOB

PenaktupoBanue yeprexa

OtmeHa 1 TOBTOp AEUCTBUH.
Boienenue 00beKTOB

V nanenue 00bEKTOB

VYceueHne 00bEKTOB

Brinonnenue ynpaxHeHUN
o TeMe: PegaktupoBanue
00BEKTOB

KonupoBanue 00beKTOB 1pu
IIOMOUIY MBIIIN

3. Onepanun
MOJeJTUPOBAHUS

Oneparuisi «CIBUTY,
«IIOBOPOTY




Onepaum[ «BbIJaBJIMBAHUC)

Onepanus
«MacmrabupoBaHue)

Onepanust «CummeTpus»

Oneparnus «Konus»
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O [k [ k|

— |

Oneparnus
«IPOCTPAHCTBEHHOTO
MOJICTTUPOBAHUS

4. Co3nanue yeprexen

[Toctpoenue
TEOMETPUUECKIX 0OBEKTOB
II0 CETKE

ANTrOopuTM NOCTPOEHUS
IIPSIMOYT'OJIBHUKA 10 CETKE

Brinonnenue ynpaxHeHuH
o teMe: «Iloctpoenue
TEOMETPUUECKIX 0OBEKTOB
110 CETKE»

BremoaauTh YCPTEK ACTAIN
B TPEX IMMPOCKUUAX, IIPpHU
IIOMOIIN CECTKU

PaGora ¢ acknzamu

Hcnonp3oBanue pasmepoB
onop. PopMaTupoBaHue
reOMETPHH ICKU3a

S. IIpoekTupoBanue
AeTajeH

10

OCHOBHBIE TOHATHSA
COTIPSKCHUI B YyepTexax
nerajein

ITocTpoeHue conpsKeHU B
yepTexax JeTanei B
nporpamme KOMITAC-3D

[IpoekTupoBanue neranu
CKPIOKa»

IIpoekTupoBanue neranu
«IOJIBECKAY

[IpoekTupoBanue 3y04aThix
nepeaay, BajJoB, pa3HbIX
BUJIOB COEIMHEHUI

6. 3D neuarnb

14

[IpaBuna TexHUKH
6e30macHOCTH Ipu paboTe ¢
3D npuHTEpOM.

YcrpoiictBo 3D npuHTepa

OcHOBHbBIE XapaKTEPUCTUKHI
IPUHTEpA, IPHUEMbI pabOThI

[Nonxmrouenune 3D
npunHTepa. [leppas
HacTpoiika 3D npuHTepa.




[IpakTuueckas padora.

[Iporpammuoe obecnieueHue 2 1 1
st 3D neyatw.
Bunwl niactukos 1 1 0
IloaroroBka Mozenu K
pabote (pacmonoxeHue u 2 1 1
T.]1.)
Tunsel nonaepxex u
3aIOJIHEHUS.
1 0 1
[TonnepxuBatomiye
CTPYKTYPBI
BbrllosIHEHUE IPOEKTOB 3 0 3
[IpakTuueckas padora.
1 0 1
[IpoGHas meuyaTh. 3ayer.
7. Co3nanme
ABTOPCKHUX MoOaeJel u 6 0 6
HX IMeYaThb
[IpakTudeckas pabora.
Co3zmanne aBTOPCKUX 4 0 4
MOJIeTIel U UX MevYaTh
[IpakTuueckas pabora.
IIpe3enTanys aBTOPCKUX 2 0 2
MOJEIIEeH
8. KommiekcHblit 5 0 ,
NPAKTHKYM
HUTOI'O 68 31 37




COILEPKAHUE YYEBHO-TEMATHYECKOI'O IIVIAHA

Komnbrorepuasi rpagpuka

WHcTpyKTax no TeXHUKe 6€30MacHOCTH MpU paboTe Ha KOMIbIOTEPE. Y CTPOMCTBO U MPUHIIUI
paboThI MepcoOHATBLHOIO KOMIIbIoTepa. YTo Takoe KommbloTepHas rpaduka. HazHauenue
rpadgudeckoro penakropa. 3HakoMcTBO ¢ nmporpammoit «KKOMITAC - 3Dy (uHcTansus,
u3yudeHue natepgeiica, OCHOBHbIE IPUEMbI PaOOTHI).

N3y4yenune u padora ¢ yepTekaMu.

0630p 3D rpaduku, 0630p pazHOro MPOrpaMMHOTO oOecreueHns. 3HAKOMCTBO € TIPOTrPAMMOM
«blender». PenakTupoBanue Mojese.

IIpakmuyeckue pabomut:

1. Co3gaHue MpPOCTHIX TEOMETPUUYECKUX (PUTYp.

2. TpexmepHoe MOAETUPOBAHNE MOJIEIH 110 H300PAKEHUIO.

Ananumuyeckas 0esimenbHOCMb:

- aHAJIM3UPOBATH U300PKEHUS 1T KOMITBIOTEPHOTO MOJICITMPOBAHUS;

- QHAJIN3UPOBATh U COMOCTABIIATH PA3JINYHOE IPOrpaMMHOE 0OecIIeUeHueE.

IIpakmuyeckas 0esmenbHOCMb:

- OCYIIECTBIIATh B3aUMO/JICIICTBHE PAa3HOTO MPOIPAaMMHOI0 00ECTICUEHHUS;

- OTIPE/ICISITh BO3MOYKHOCTH MOJICITMPOBAHUS B TOM MJIM HHOM IIPOTPAMMHOM 00€CTIIeUeHUH;

- IPOBOJIUTH MOMCK BO3MOKHOCTEH B IPOrPaMMHOM 00€CIIeUEeHUH.

Onepauuu Moae TMpOBaHMS.

Crioco0sI co3anust MOJieiel ¢ MPUMEHEHUEM ONEpallii MOJIEIUPOBaHUs, POpMOOOpa3OBaHUsI.
CrniocoObl penakTupoBanus Mojienel. [Ipumenenue crieranbHbIX Onepaui 11 Co3IaHus
AJIEMEHTOB KOHCTpYKIHi. [I[pumeHenne 6uOImoTexK.

IIpakmuyeckue pabomol:

1.Manunynsuuu ¢ 00beKTaMH.

2. lybnupoBaHue, pa3MHOKEHHE 00BEKTa.

Ananumuyeckas 0essmenbHOCmb:

- IPUBOAUTH IPUMEPHI CUTYAIUH, B KOTOPBIX TpeOyeTCs NCIOIb30BaHUE IPOrPAMMHOI0O
obecnedenus ig 3D MoaenupoBaHusl.

IIpakmuyeckas 0eamenbHOCMb!

- CO371aBaTh C UCII0JIb30BAHUEM KOHCTPYKTOPOB (11adsioHoB) 3D Mozenu;

- IPOSIBJIATH N30MPATENBLHOCTh B paboTe ¢ OMOIMOTEKaMH, HCXO/ U3 MOPAJIbHO-ITHYECKHUX
cO00paKeHHI, TIO3UTUBHBIX COIIMAIBHBIX YCTAHOBOK M HHTEPECOB WHANBUAYAIBHOTO Pa3BUTHS.

Co3nanue yeprexei

0O630p 3D rpacduku, 0630p NPOrpaMMHOr0O oOecTIedeHus A CO3JaHNs YepTeka. 3HAKOMCTBO C
nporpamMmmoii «k KOMIIAC - 3Dy, 0cHOBBI BEKTOPHOU Ipauku, KOHBEPTHPOBaHUE POPMATOB,
npaktudeckoe 3ansaTue. Co3anue yepTexa B IporpaMMHOM obecriedyeHuu 1o 3D
MOJIETTUPOBAHUIO, KOHBEPTUPOBAHHE rpapuuecKkux U300pakeHU B BEKTOPHYIO IpaduKy.
IIpakmuyeckue pabomol:

1.PucoBanHbI€ KpUBBIE, MHOTOYT'OJIbHUKH.

2.Coznanue rpaduuecKuM NPUMHUTUBOB.

3.Co3nanue IpoCThIX YePTEKEH Ha Oymare.

4. co3gaHue IEKTPOHHOIO YEPTEXKa.

Ananumuyeckas 0essmenbHOCMb:

- BBISIBJIATH OOILME YEPThl U OTIIMYMS CIIOCOOOB CO3JJaHUS YePTEKa;

- aHaJIM3UPOBATh MOJIETb JUISl CO3/IaHUS YEPTEXKaA;

IIpakmuyeckas oeamenbHOCMb:

- OCYILLIECTBIISITh AIEKTPOHHBINA YEPTEXK 10 CPECTBOM IIPOrpaMMHOT0 obecnieduenus 1 3D
MOJIETTUPOBAHUS;

- co3aBaTh OJIaHK YepTeka U YepTek B OyMa)KHOM BapHaHTE.

IIpoexTUpoOBaHue nerasnen



I/ISy‘-ICHI/Ie 1a0JI0HOB AJId CO3aaHus YCPTEKA B 3 MMpoeKUUAx, CO3JaHUC pa3pC30B, BLICTABIICHUC
pPasMEPOB, MMPABUIIBHOC HAITMCAHUEC TCKCTA HA YCPTCIKE.

IIpakmuueckue pabomoi:

1. IlocTpoeHue conpspkeHUi B yepTexkax AeTajnei.

2. IlpoexTupoBaHuE AECTAIH.

3. IIpoextupoBaHue 3yOUaThIX Mepenad, BAJIOB, pa3HbIX BUJOB COCTUHEHUH.
Ananumuyeckas 0essmenbHOCMb:

- IPUBOAUTH IPUMEPHI CUTYALU, I'/ie TpeOyeTcs YepTex B 2-X MPOEKUUsX, I7ie B 3-X, a r1e
TpeOyeTcst pa3pes;

- QHAJIM3UPOBATh U COMOCTABIIATH PA3INYHYI0 (P)YHKIMOHAIBHOCTh Pa3HOr0 MPOTrPaMMHOIO
o0ecrne4eHus.

IIpakmuyeckas 0eamenbHOCMb!

- cO3/1aBaTh pa3HbIe MPOESKIUH. IS TpapUueCcKUX MOJIENeH;

- pHCOBaTh KPUBBIE, YMETh CTPOUTH MHOTOYTOJIbHUKH.

3D neyars.

UYro Takoe 3D npuntep. U3yuenue pazHoBuaHoctei 3D npuHTEPOB, pa3inyHOIO
nporpammHoro obecnedenus. [lonoop cnaiicepa ans 3D npunTepa, BO3MOKHOCTh IIOCTPOCHUS
MOJJIEPKEK, ITPABUIILHOE PACIIONIOKEHNE MOJENHN Ha cToie. [leyaTts Mozeel Ha TEIIoM U
XOJIOJHOM CTOJI€, B UeM pasHula. CpeacTsa [l JIydllei are3uu IIacTUKa co CTOJIOM.
IIpakmuueckue pabomoi:

3D npunTep, U3 Yero COCTOMUT, MPUHIUITBI pabOThI, PACIIONOKEHHE OCEH.

Hacrpoiika 3DnpunTepa, kaiuOpoBKa CToJIa, 3arpy3Ka IiacTyuka.

3.3yuenue nporpaMMHOT0 oOecrieueHus JUIsl evaty (ciancepsr).

Bunsl mactuka, cocras. Temneparypsl 1aBiaeHus. XMMHYECKUI COCTAB.
ITonroroBka 3D Monenu k neyaTH, pa3OueHne Ha CJou, MJIOTHOCTh 3al0JIHEHHs], 1eYaTh C
MTOAJIEPKKAMH, C IJIOTOM, C KPaeM.

6. IlpoOnas meyatb.

Ananumuyeckas 0essmenbHOCMb:

- IPUBOAUTH IpUMEpPHI (POPMANBHBIX 1 He()OPMAJIbHBIX UCIIOTHUTENECH;

- IPUAYMBIBAaTh 33J1a4M MO yIpaBieHUIo NpuHTepoB ¢ [1K;

- BBIJIEJISITh IPUMEPBI CUTYaLUil, I7ie TpeOyeTcs TeIblii CTOI;

- OIPENENSITh BO3MOXHOCTD IIe4aTu 0€3 Mo AePKEK;

- aHAJIM3UPOBATh MOJEIb, /Ui AaJbHENIIeH nedyaTH U BbIOOp IIIACTHKA;

- OIIpeAeIATh HeucnpaBHocTH 3D nmpuHTepa;

- OCYLLIECTBJIATH IleyaTh Ha 3D npuHTepe;

SNhWDN =

- CPAaBHUBATh Pa3IMUHbIE CJIAliCepBI IIOCIIE NIEYaTH.

IIpakmuyeckas 0eamenbHOCMb:

- KoHBepTHpoBaTh Mojienb B STL-daiin, u B nanpueitmem B GCODE;
- YMETb 3arpy>kaTh IUIACTUK, U OCYIIECTBIATH KaIUOPOBKY CTOJIA;

- IPaBUJIBHO pacnojaraTh 3D Mozenu Ha cTole;

- OCYLLECTBJISATH IleyaTh Ha 3D npuHTepe.

Co3nanue aBTOPCKHUX MOJeJIed U X MeYaTh.
CamocrosrenbHas padoTa HaJl CO3JaHUEM aBTOPCKUX MOJEIEH, IIPOEKTOB C YEPTEKAMU U [1€YAThIO.
IIpe3eHTanyst aBTOPCKUX MOJEIEH.

KoMiiekcHbI NPAKTHKYM

Pemenue TecToB M HanMcaHUE POTPaMM.

Wrorosas arrecranus.



YCJIOBUSA PEAJIM3ALIMU ITPOT'PAMMBI

MarepuajibHO-TeXHHYECKOe o0ecredeHue
Jins  ycnmemHoW — peanu3alud  [IPpOrpaMMBl  HMEIOTCSA:  IIOMEIICHMS,
YIIOBJIETBOPSIOIINE TPEOOBaHUSM K OOpa30BaTEIbHOMY IIPOLECCY B YUPEKICHHUIX
JIOTIOJIHUTENBHOTO  00pa3oBaHusi, KommbioTepel, 3D  mpuntepsl, HWHTepHer,
KOMIUIEKTytomue 111 3D npuHTEpOB, pacXoAHble MaTepUallbl (IUIACTUK Pa3HBIX BUIOB U
pa3HOro 1BeTa, IBYXCTOPOHHUN CKOTY, KJel a1 3D nedarn).

Kanposoe o6ecnieuenne

JIONOJTHUTENBbHYI0 ~ O00pa30BaTEIbHYI0 HPOTpaMMy  pealu3yloT  Iearoru
JIOTIOJIHUTENBHOTO  0o0pa3oBaHMs C  KJIACCUYECKUM  00pa3oBaHUEM,  YUHTEIb
UH(POPMATHUKHU.

Nndopmanuonnoe odecneyenue

http://today.ru — sHnuknonenus 3D neuatu

http://3drazer.com - [Topran CG. bosnbiine apxuBbl Mozieel U TekeTyp A 3ds max
http://3domen.com - Caiit o 3D-rpaduxe Cepres u Mapunsl
Bonnapenko/BuptyanpHas mkosa no 3ds max/6ecriaTHble BUIEOYPOKH
http://www.render.ru - Caiit nocssimieHsblii 3D-rpadpuke
http://3DTutorials.ru - ITopran nocesauienssli uzyuenuto 3D Studio
Max

http://3dmir.ru - Bes komnbroTepHas rpaguka — 3dsmax, photoshop,
CorelDrawhttp://3dcenter.ru - ['anepen/Ypoxu
http://www.3dstudy.ru

http://www.3dcenter.ru

http://video.yandex.ru - ypoku B nporpammax Autodesk 123D design,
3D MAX

www.youtube.com - ypoku B nporpammax Autodesk 123D design, 3D
MAX

http://online-torrent.ru/Table/3D-modelirovanie
http://www.blender.org — opunnanbHbIil agpec IporpaMmsl

onenaep

http://autodeskrobotics.ru/123d

http://www.123dapp.com

http://www.varson.ru/geometr_9.html
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JIOTIOJIHUTENBHOTO 00pa3oBaHMs MO0 M3YYEHHIO pOoOOTOTEXHHMKH, 3D MozaenupoBaHus,
NPOTOTUIIMPOBAaHUS  (HA  OCHOBE  OMbITa  OOpa30BaTENbHBIX  yUPEKICHUN
nonofHUTEbHOTr0 oOpazoBanus CaHkT-IleTepOypra)
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neraneir B CAD — cucremax: AutoCAD, KOMITIAC-3D, SolidWorks, Inventor, Creo.
2014 r.B. 304 cTp.

bonpmakoB B.II. Co3ganue TpexmepHbIX MOJENEH U KOHCTPYKTOPCKOM
nokymenTaiuu B cucteme KOMITAC-3D, 2010 r.B., 496 cTp.
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MeToanyeckue peKOMeHIaun

110 BBINOJTHEHHIO CAMOCTOSATEIbLHBIX (IPAKTHYECKHUX) padoT
VY4ebHo-MeTon4ecKoe nocooue s
oOyuyaromuxcsipparMeHT
[losicHuTENBHAS 3aIMCKa

Mertoanyeckie  pEeKOMEHJAlMM [0  BBINOJHEHHUIO  CaMOCTOSITEIbHOM
(mpaktuyeckoif)  pa®oThl  OOydarLIUMXCs  NPU  M3YYEHUU  JOIOJHUTEIIbHOM
oO1iepa3BuBatoliel nporpaMMsel ««3D MonenupoBaHue»

[lenp MeTOOMUYECKUX PEKOMEHJALMN: OKa3aHHe IIOMOLIM OO0y4YaroluMcs B
BBINOJIHEHUH CaMOCTOATENbHOM (IPaKTUUECKOi) paboThl.

Hacrosmune MeTouueckue peKoMeH1aluK CoAepKaT padboThl, KOTOPbIE II03BOJISAT
00yyYaroImuMCsi CaMOCTOATEIBHO OBJIAIETh (DyHIAaMEHTAIbHBIMU 3HAHUSAMU YMEHUSAMHU U
HAaBBIKAMHU JICSITEJIBHOCTH, OIBITOM TBOPYECKOH M TIPOCKTHOW JEATENLHOCTH, H
HarpaBJIeHbl Ha (OPMUPOBAHUE CIIEIYIOIUX KOMIIETEHIIHA:

OpraHn3oBbIBaTh COOCTBEHHYIO NIESTEIBHOCTh, BBIOMPATh THIIOBBIE METOJBI H
CHocOOBI BHITOJIHEHHSI YU€OHBIX 33/1a4, OLEHUBATh UX 3(PEKTUBHOCTH U KaueCTBO.

[TpuHUMAaTh pemieHust B CTAaHJAPTHBIX U HECTAHAAPTHBIX CUTYAIMSIX M HECTH 32
HUX OTBETCTBEHHOCTb.

OcylecTBIITh MOUCK M HCIOJNb30BaHME HHPOpPMAIMK, HEOOXOAMMOHN JUis
3¢ (EeKTUBHOTOBBINOIHEHUS YUEOHBIX 3a/1a4 JMYHOCTHOT'O Pa3BUTHS.

Hcnonp3oBate  MHPOPMAIMOHHO-KOMMYHUKAIIMOHHBIE ~ TEXHOJOTHH B

y4eOHOM 1A TEIbHOCTH.

Co3znaBaTh U yNpaBisTh HAa NIEPCOHAIBLHOM KOMIIBIOTEPE B MPOTPAMMHOM
obecnieuennnyia 3D monenupoBanus u 3D neuatu

Co3znaBaTh 1 00pabaTbiBaTh HUGPOBHIE H300paKEHUS U OOBEMHbIE

00bekThl.O0ecnieunBaTh MEpHI [0 TEXHUKE Oe3onmacHocTy npu 3D

MeYaTu.

B pe3ynbTaTe BBINOIHEHUS CAaMOCTOSITEIbHBIX (IPAKTUYECKON) paboT yuariuecs
JOJIKHBI PAaCUIMPUTH CBOM 3HAHUS 110 OCHOBHBIM pa3ziesiaM MpOrpaMMBbl.

Onucanue KaxJol caMOCTOATENbHOM (IIPaKTUYECKOH) paboThl COAEPKUT TEMY,
ey padoThl, 3a/1aHNs, TOPSI0K BBIIOJIHEHUS paObOThl, POPMBI KOHTPOJISL, TPeOOBaHUS K
BBINOJIHEHUIO U O(QOpMIICHMIO 3aAaHuil. Jlis modydeHus [OMOJIHUTEIbHOHM, Oonee
noipoOHON MHGOpPMaUK 110 U3yYaeMbIM BOIPOCAM, PUBEIEHO Y4€OHO-METOUUECKOE
1 MTHPOpMAIIMOHHOE00eCIIeYeHHE.

MeTtoauyeckue peKOMeH/IALMH 110 BHINOJHEHUIO PA3JINYHBIX BU/10B
CaMOCTOATEIbHOM(IPaKTH4YeCcKOoii) padoThI
MeTtoinyeckue peKoMEeHIalliy 0 COCTABJIEHUIO KOHCIIEKTa
1. BHumaTenbHO NpOUYMTANTE TEKCT. Y TOUHUTE B CIIPAaBOYHOM JIUTEpaType
HCIIOHATHBIC CHOBa.HpI/I 3aIIucH HE 336}’)II>T6 BBIHECTU CIIPABOYHBIC JAHHBIC HA
I10JIs1 KOHCIIEKTA;
2. Brigenute riraBHOE, COCTaBBTE IIJIAH;

(8]

4. 3aKkoHCHEKTUpYWTE MaTepual, 4YeTKO cleAys MyHKTaM IiaHa. [Tpu
KOHCIIEKTUPOBAHUH CTAPANTECH BBIPA3UTh MBICIb CBOMMU CIIOBAMH. 3allUCU
CJIEyET BECTH YETKO, SICHO.
5. I'pamoTHO 3anucheiBaiiTe HUTAThl. LIUTUPYS, yUUTBIBANTE JIAKOHUYHOCTD,
3HAYMMOCTHMBICJIH.
B Tekcre KOHCIEKTa KenaTeabHO NPUBOAUTE HE TOJIBKO TE3UCHBIE MOJ0KEHUS, HO U UX
nokaszarenbeTBa. [Ipu odhopmiieHHH KOHCIEKTa HEOOXOAMMO CTPEMHUTHCS K E€MKOCTH
KKIO0ro IpeioxkeHus. MpICTH aBTOpa KHUTH CIEAyeT M3llaraTh KpaTko, 3a00TiICh O
CTUJIE UBBIPA3UTEIBLHOCTH HATUCAHHOTO. YHCIIO TOMTOTHUTENBHBIX 3JIEMEHTOB KOHCIIEKTa

Kpatko chopmynupyiiTe OCHOBHBIE ITOJIOKEHUS TEKCTa, OTMEThTE apryMEHTAIIUIO aBTOpa
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JOJDKHO OBITH JIOTMYECKHM OOOCHOBaHHBIM, 3alMCH JOJDKHBI paclpeiessThes B
ONPENICNICHHOW  IIOCJIE[IOBATEIbHOCTH,  OTBEYAIOWIEH  JIOTMYECKOM  CTPYKTYpe
npousBeaeHus. [ yTouHeHus U JONOIHEHUsT HEOOX0IUMO OCTaBIIATh HOJS.

MeToan4yeckue peKOMEH/AAlUH 110 COCTABJICHHUIO NPe3eHTalui
[TpesenTanus (OT aHIIMKHCKOTO CJIOBA - IPE/ICTABIEHUE ) — 3TO HAOOP LIBETHBIX KAPTUHOK-
CJIaiiJIOB Ha OIPEJICIEHHYI0 TeMY, KOTOpPBIA XpaHUTCS B (hailiie cienuansHoro popmata ¢
pacmupenuem PPT. TepMmuH «mnpe3eHTanus» (MHOTAA TOBOPAT «CJIAWI-PHIBM»)
CBSI3BIBAIOT, IIPEKE BCET0, C ”HPOPMALIMOHHBIMU U PEKIAMHBIMU (DYHKIIMAMU KAPTHHOK,
KOTOpBIEpAaCCUUTAHbI HA ONPEAENICHHYIO0 KaTeropuIo 3puTeliet (Ioab30BaTesieit).
[Ipu coznanum npe3eHTanyy cielyeT IPUIEPKUBAThCS:

1. OCHOBHBIX PEKOMEHAIMI 110 AKU3aiiHy PEe3eHTaIIH;

2. TlpaBun mpudrosoro odpopmieHus;

3. OcCHOBHBIH PaBUII KOMIIBIOTEPHOIO HabOpa
tekcTa.[IpaBuia oopmileHus Npe3eHTaluu:
[TpaBmiio Ne 1: OOpaTuTe BHUMaHHE HAa Ka4eCTBO KapTHUHOK. KapTUHKK TOJIKHBI OBITH
KpYNHbIMH, YeTKUMU. He nbITaiiTtech pacTaruBaTh MEIKUE KapTUHKUA 4E€pe3 BECH CIAi:
9TO MPUBEAET K €€ MUKCEeIMU3alMi U 3HAYUTEIIbHOMY yXyALIeHUI0 KayecTBa. Ha ogHoM
ciaiiie — Hebosee Tpex KapTHUHOK, 4TOObI HE pacceuBaTh BHUMAHUE U HE NEPErpyKaTh
3penue. KapTuHka 10J15KHA HECTH CMBICIIOBYIO HAarpy3Ky, a HE IPOCTO 3aHUMAaTh MECTO Ha
cranze.
[IpaBuno Ne 2. He meperpy»aiiTe Npe3eHTALMIO TEKCTOM. MaKCHMalbHO C)KAThIE TE3UCHI,
He OoJiee Tpex Ha OJHOM ciaiine. TekCcT He AOIKEH MOBTOPATH TO, YTO TOBOPST, BO3MOXKHO,
JIMILb KPAaTKOE U3JI0KEHHUE CYyTH CKa3aHHOTO.
[IpaBuio Ne 3. Opopmienue Tekcta. TekcT J0KeH ObITh YeTKUM, 1I0CTaTOYHO KPYTTHBIM,
HE CJIUBAThCA C POHOM.
[IpaBuno Ne 4. Hactpoiika anumanuu. Ilopoii cocraButens mpe3eHTaluu, Kak OyaTo
urpasi B MHTEPECHYIO0 UIpy, EpErpykaeT Mpe3eHTAlM0 aHUMAIlMOHHBIMU (PP eKTaMu.
OT0 OTBIIEKAaeT U ObIBAE€T OYEHb TsKENO JUIs ria3. Mcnonb3yiite MUHUMYM 3((EKToB,
Oepute TONBKO camble MpocTble. OCOOEHHO YTOMIISIIOT Takue 3(PQEeKThl Kak BbUIET,
BpallleHHe, COOUpaHue U3 JIEMEHTOB, YBEJIIMUCHUE, U3MEHEHHE HIpUu(Ta WM LBETA.
[IpaBuno Ne 5. Cmena cnmaiigoB. 34ech TOXE OOpaiiaeM BHUMAaHHUE, KaK CMEHSIIOTCS
ciaiiapl. Jlydmie He mcnosib3oBath 3aech 3(dexTs anumanuu coBceM. Korpma cnaiinel
CMEHSIOTCS, Hae3kas APYyr Ha Jpyra Wid coOMpasich U3 OTAENbHBIX I0JIOC, HAUMHAET
npocTo psiOuTh B ri1azax. beperute cBoe 3peHue U 3peHHs BalllMX CIyIIaTeseH.
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2. Jlocka MarHMTHO-MapKepHast IOBOPOTHAS.
3. HoytOyxu.



