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TlosicHuTE/JbHAasA 3aMHUCKA.

AKTYaJIbHOCTDH NPOrpamMMbl

Pe3ynbTaToM CTPEMHUTENBHOH KOMIIBIOTEpH3alii obmectsa siBunoch BHeapenue [1K B
cucTeMy 06pa3oBaHHs, MOTPEOHOCTh BPEMCHH JHUKTYCT HeO6XOIUMOCTh 3HAKOMHUTB JIETEH C
HOBEHIIMMM TEXHOJIOTHSMH KOMIIBIOTEPHOrO MOJICIMPOBAHUS CaMbIX PasHBIX 3-X MEpHBIX
MO/JIETIEH.

JlanHasg OporpaMma  IO3BOJIAET  yHAIIMMCH [O3HAKOMHUTLCS C a3aMu  TaKuX
BOCTpeOOBaHHBIX Mpodeccuid, Kak MHDKEHEP-KOHCTPYKTOp, NM3aiHep M IO3BOIMT CIC/IATh
OKOHYATEJIbHBIN BBIOOD.

[IpuKiIagHOE HCIOIB30BAHKE KOMITBIOTEpHOH ~ Tporpammbl ArtCam for Educational ¢
[ocIelyIoNed peann3aiedt ¢ ITOMOMUIBIO CTaHKa Modela MDX-15 no3BosisieT peOCHKY yBHIETH
MaTepuajbHbIe Pe3yJIbTaThl CBOEr0 TPyAa.

[IporpamMma TI03BOJISIET OCYLIECTBUTDH MIPOEKTHBIA MOJAXON K 3aHATHAM, a TaKKe
0GbeMHATh HA OJHOM YPOKE pasiIHdHBIE MIKOJBLHBIC IMCLMILIHHBL PHCOBAHMC, MaTreMaTHKYy,
TexHOTOTHI0. Ha 3aHATHAX KpYyXKKa JETH IIar 3a IIaroM Co3zarT coOCTBEHHBIN MpoeKT. PaboThl
K@XIOro peOeHKa YHHKAQIbHBI M HEIOBTOPHMBL. Takue 3aHATHS CO3JAIOT YCIOBHSA UL
CaMOCTOSITEIIbHOM TBOPYECKOH JIeSTEIIbHOCTH.

JlanHasi mporpaMma paccuuTaHa Ha 34 yueOHBIX Yaca U TpeAHa3HaueHa JIi nereit 11-14
JieT, KOTOpble IOCTOSHHO TIOCEIIAOT 3aHATHA. BaHATHA [poxoaar 1 dYac B HEICIIO.
TIpOOIIKUTEIBHOCTD 3aHTHH 40 MUHYT.

Ilean Kypca:
co37aTh OJIarompusiTHOE IMPOCTPAaHCTBO, CrocOoOCTBYIOIIEE  YCIEITHOMY —Pa3sBUTHIO
KaXKIOro peOeHKa, MOTPEOHOCTH B YMEHMH YYHTBCA HEPE3 MOTHBAIMIO YUYECHHsI, BOCIIUTAHUC
MHTEpeca K [O3HABATENbHOM [EATENBHOCTH B Tpolecce COBMECTHOM AEATEIBHOCTH  TI0
CO3JIAHHMIO TPEXMEPHBIX MOJIENEH Oy yIIMX 3arOTOBOK.

3anaum:

nosHakomuts ¢ 2Dwu 3D rpabukoif, uX  QyHKUMOHANBHBIMHM, —CTPYKTYPHBIMH  H
IPOCTPAHCTBEHHBIMH OCOOCHHOCTAMH;

chOpMHpPOBaTh HABBIKH OJIEMECHTAPHOTO KOMIOSHIMOHHOTO MOCTPOEHHs, TPOEKTHPOBAHHS,
KOHCTPYHPOBAHHUS MOJICIICH;

nath HaBbIKK 3D MOJIEIMPOBAHUS IIPOEKTOB;

HAYUMTH OCHOBAM paboTBI ¢ nporpammoit ArtCAM u nocyeyromieit 06paboTke Ha CTaHKE,
chOpMHpPOBATH HABBIKA PabOTHI B KOJUIEKTUBE HAJl IPOCKTAMH,

OcHOBHAsI JAeATEJILHOCTh: 3HAKOMCTBO C MPOrpaMMoH ArtCam for Education, 3HaKOMCTBO C
pPacTPOM, 3HAKOMCTBO C BEKTOPOM, paboTa ¢ penbedhaMu, BHIIOTHEHHE TPOEKTHBIX PaboT.

(I)Oprl U MeTOAbI Oﬁy‘leHl/lﬂ! JIEKIIUU, TI'pYyHIOBLIC 3aHSITUs, WHINBUIYAJIbHBIC 3aHsATHSA,
HCMOHCTpaHI/IH-O6T:$ICHeHI/IC, MPaKTUIECKHUC 3aHATHA.

ILnanupyembie pe3yJabTaThbl:

JTuunocmuoie: Y obydarorerocst 6yayT chopMHPOBAHEL: IIHPOKAs MOTHBAIIMOHHAsI OCHOBA

TBOPYECKOMN IESTEIBHOCTH, BKIIIOYAIONIAs CONAILHBIC, yueOGHO-[I03HaBaTE/bHbIC U BHEIIHNC

MOTHBBL. OpHEHTAIWs Ha TOHUMAHHE IPUYMH yCIIeXa B CO3/IaHIH TpPEeXMEPHOM MOJIENH; yueOHO-

[H03HABaTE/IbHBIA HHTEPEC K HOBOMY y4eOHOMY MaTepraiy 1 croco6aM pelIeHus: HOBOH

qACTHOMN 3a/1au. Y YarOLIHICS NOLYHUM 603MONCHOCMb Ol (popMUpoBaHUs GbIPANCEHHOU

yemotiuugotl yuefHo-no3HA6amebHOU MOMUBAYUU YIEHUL U aA0eK8amHo20 NOHUMAHUS NPUYUH

ycnewHocmu/ He yCneutHocmu YyuebHoll 0esmeslbHOCmU.

MemanpeomemHbule:

Peoynsmugnpie: 00yUarouifcss HAyduTCs TPUHAMATe M COXPAHSITH y4eOHyI0  3aj1a4y,

[IAHMPOBaTh CBOE JEHCTBHE B COOTBETCTBHH C [OCTaBJIEHHOW 3aja4eil ¥ YCIOBHAMH €
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peau3ali B COTPYIHAYECTBE C YUUTENIEM; BHOCHTH HeoGXOIMMBbIE KOPPEKTHBBI B JICHCTBHE
[10CJIe €T0 3aBepIIeHHs Ha OCHOBE €T0 OLCHKHK M y4ETa XapaKkiepa ClIeNIaHHBIX OMIHOOK; noLyuum
BO3MOJICHOCHIL HAYYUMbBCS,  CAMOCHOAMENIbHO YHUel6amb gblOeIeHHbLE YUUmelemM OpUuenmupbol
Oeiicmeus 8 HOBOM yiebHoM mamepuane.

Kommynuxamughule: 00ydJaroluiics Hay4dUTCs [0roBapuBaThCs M NPUXOAUTh K OOImemy
PeIIEHUI0 B COBMECTHOM JEATENBHOCTH, B TOM ypcie B CHUTYallMd CTOJIKHOBEHHS
MHTEPECOB; NOIYYUM ~ BO3MOICHOCMb  HAYHUMbCA yuumoigamo U KOOpOUHUPOBAMb 6
compyoHuuecmee OmiuiHoie om cobemeenHotl no3uyuY Opy2ux H00et.

Tlosnasamenbible; 0OYJAIOUMHACS HAYYUTCS OCYIECTBIATE IOUCK HeoOXxoauMoi HHPOPMALHH ,
JUIS  BBIOJHEHMS y4eOHBIX 3aJaHuif, € HCIOIB30BAHEM yueOHOM JTUTEpaTypbl; ROy uUm
GO3MOJICHOCMb — HAYYUMbCSL  OCYWecmeIisimo pacuiupentvlll - NOUCK ungpopmayuu ¢
ucnonb306anuem pecypcos Gubnuomex u Humeprema, OCOHAHNO U NpOU36ONLHO CMPOUMb
peuegoe 6blCKA3bIBAHUE 6 yemuoti U NUCbMeHHOU opme;  0Cyuecmeiime cunme3 Kak
cocmasienue Yen020 U3 4acmeu, camocmosimenoho docmpausas. u 60CNOINHAS Heoocmaioujue
KOMNOHEHMbL.

Ipeomemmvie: 00yUarOMUACS OCBOUT TOJIB30BATE/ILCKHIC HABBIKM IS CO3JIaHHsS TPEXMEPHBIX
momeneii B ArtCam; chOpPMHPYIOTCSL  HOBBIE ~ 3HAHHA M3 obmacti  HMHGDOpPMATHKH IO
MOJIETMPOBAHHIO ¥ (opManu3auuu; CHOPMUPYIOTCA IepBOHAYAIbHBIC TPEJCTABICHHUS 110
o6paGorke 2D wu 3D rpaduku Juis  PeIICHHMS TBOpPYECKHX 3ajad; MOJIyIUT BO3MOXKHOCTD
HAYUMTBCS CO3/1aBaTh TPEXMEPHBIE MOZICTIH.

Conep:xanue Kypca

Wnrepdeiic nporpammel ArtCam; MaHeIn HHCTPYMEHTOB, MEHEeJDKEP CJIOEB.

Co3ianue mpocThix (OpM, HCTIONB3Ys LBETA pacTpa; CO3/AHNC IPOCTHIX H CIOXKHBIX (OpM H3
BekTOpOB; KOMOMHHPOBAHHE penbedoB.

CosjaHie CTAHAAPTHBIX BEKTOPHBIX (OpM; BBIOOP W PEAAKTHPOBAHME BEKTOPHBIX 3CKHU30B;
BBIOOpP TOYEK M KOHTPOJIBHBIX TOYEK; npeoGpasoBanue OTpe3KoB. Kcrmonb3oBaHHe KHUCTH,
MHCTPYMEHTA pPHCOBaHMS, WHCTPyMEHTa 3alIMBKH, CBA3bIBAHME IBETOB; IIpeoOpa3oBaHUE
pacTpPOBOrO ICKM3a B BEKTOPHBIH SCKHU3.

BeinapiuBanue Gopmbl; BpameHne GpopMbl; CO3aHMe dopmbI ¢ TOBOpOTOM; opMma,
[0JTyYeHHas BHITTHBAHMEM 10 JIBYM HAIPaBIIAIONIIM; 3D CKpyIJICHHE.



KomnbioTepHas rpadguka u au3aiin. 3-D mojaennposanue ¢ porpaMMHLIM MPOXYKTOM
ArtCAM

1-p1ii roa 00y4eHHs

No Ne mp. Tema PesyabTar
Conep:kanue (TeMa ypoKa) padot MPaKTHYECKOMi NPaKTHYECKOH
ypoka bl padoThI paboTbl
I roa oOy4eHus. 7 Kjaacc.
«ITupamuaka»
3HAKOMCTBO ¢ nporpammoii 3-D
Cosnanue penbeda no
1,2 mozenupoBaHuem. CoznaHue 2y4aca . «KosbLo»
LB .
penbeOB Mo LBETY. g4
«Topm»
3.4 MoHeTa ¢ CUMBOJIOM
’ 5 «Delcam»
Hocrpoeﬂge o0BbEMa Ha'paCTpOBHX Cosnanue penbedob Ha
usobpaxenusx Bitmap 4yaca pacTpoBBIX Momnera s TOUYC.
56 n3o0paxkeHusx Bitmap OcHoBa s
b
mramma.
7.8 ) [Moctpoenue oObEMa Tyka
[TocTpoenne 06bEMA M0 BEKTOPaM 0 BEKTOpaMm U3
M3 pacTpOBBIX M300paKEHHUSX 4uaca PacTpoBbIX
9,10 Bitmap. u3obpaxkeHusx Bitmap Ba6ouka
[Tanno MockBa,
Bapenbed 1bBa, 10LIANH,
. HUmnopt Mmoaenen u3 xKyka, ukonbi «Taiinas
11,12 HmnopT moaenen 13 2yaca . g ya,gwwpm)
pHCYHKa 4y&pHO-0es10ro pucyHKa
OCHOBBI IMOCTPOEHHSI BEKTOPOB.
Kpusbie besbe.PaboTa ¢ Co3zaHye MpoCTEHLIMX
13,14 P 2yaca P «Suunuua»
toukamu. CosnaHue penbedos penbedoB Mo BEKTOpam
0 BEKTOpaM.
15,16 «Crtpena»
Co3znaHue MpOCTEHLINX
17,18 Cosnanue penbedoBs 1Mo roToBbIM 6uyacoB | penbedoB MO rOTOBBIM «SAxopb»
BEKTOpaM BEKTOpaM
19, 20 «ITeizax»
21,22 CoszgaHue MpoCTEeHLINX «CTtpekozan
7 AP 4yaca | penabedoB Mo roTOBbIM
23,24 P p «YnuTka»

BEKTOpam
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Co3snanue penbedoB 1o
OCHOBBI MOCTPOCHHUS BEKTOPOB. BEKTOpaM, paboTa ¢
25,26 Cwmelnenue Bexktopos. Co3naHue 2uaca kpuBbiMHU be3be, «Y30p»
penbedoB Mo BEKTOPaM. oreparus CMeIeHUs
BEKTOPOB.
Co3znanue penbedoB 1o
BeKTOpaM, paboTa ¢
OCHOBBI TIOCTPOEHHUS BEKTOPOB.
KpuBBIMH besbe,
27,28 Konuposanue maccupa. Co3naHue 2yaca «MoOpKOBKa»
ornepauus
penbedOoB Mo BEKTOPaMm.
KOMHUPOBAHMUA
BEKTOPOB.
29,30 Coznanue CBOEro
npoekTta . UTorosas
31,32 Co3zmaHue CBOEro MpoeKTa 6uacos P «[TpoekT»
pabota.KomGun1poBaH
33, 34 e penbedos

UTOI'O 34 uaca




2-o0i1 rox o0yueHus 8 kiace

1,2
«IIpoexTr«Menpe
Kom6unupoBaHue penbedos 4 yaca Kom6GuHupoBaHue penbedon P
KOHOK»
3.4
Co3znanue penbeda o
5,6 BEKTOPaM METOJ0M Pamka s gpoto
BbIIaBJIMBaHUS
Cospnanue penbeda 1o 6yacoB Cosnanue penbeda 1no Crosopona
7.8 BEKTOpam
BEKTOpPaM METOJIOM BpallleHHs! Tapenka
Co3pnaHue penbeda 1o
9,10 penbe Amdopa
BEKTOpaM METOZI0M MOBOPOTa
Co3snanue penbeda no
BEKTOpaM METOJIOM
11,12 P JlenecTok
BBITSITUBAHUS 110 BYM
HarpasJIIOLIMM
Cosnanue penbeda no 6uyacoB Co b
31aHue peabeda 1o
13,14 BCKTOpam P Kpectuk
BEKTOpaM . MacTep IJIETEHHUS.
15.16 TpexmMepHblIii 1abIoH U VYkpalueHue-
’ TEKCTYpPbl nojBecKa
17.18 Cosmanue penbeda 1o
’ Cosnanue penbeda mno MenanboHsl
BEKTOpaM , BbIIaBJIMBAHHUE .
rOTOBBIM BEKTOpaM st 4yaca 3aiila, yTKH,
19,20 W3rOTOBJICHUS FOBEJIUPHBIX npo¢uns, KoNOPHpOBaHHKE KEeHTypY.
yKpateHu# MCZIRITH.
Coznanue penbeda 1o
21,22 . 2yaca P ¢ CoJstHeuHbIe Yachl
Hmmnopt Moaene# BEKTOpam
Kynon Ha
Co3snanue penbeda no Y
23,24 Co3snanue penbeda no 2uaca LIeToYKe
BeKTOpam. MacTep IuIeTeHHS.
BCKTOpaM «Cepneukn»
Co3znanue penbeda no
BEKTOpaM C HUCTIOJIb30BAHHEM
OOGpe3ka BEKTOPOB I10
25,26 2yaca OGpe3kH BEKTOPOB 110 [MoaconHyx

rpanuue. Konuposanue
MaccHBa.

rpaHyLEC U KOMMKUPOBAHHEC
MaccHBa




KomnupoBaHue U BCTaBKa

Cosznanue penbeda no
BEKTOpaM C UCTOJIb30BAHUEM
Macrepa KONMpPOBaHUS U

27,28 2yaca Jlanapiuim
penbeda, HHTEpaKTHBHAS BCTaBKH peibeda,
nedopmauus penbeda MHTEPaKTHBHAs ieopMaLys
penbeda
CoznaHue penbeda no
29,30 Cosnanue penbeda no 24aca ®parmeHT Mebenu
BeKTOPaM BEKTOpam
1 r
3 Cosnanue penbeda no SENTEF, I
Co3snanue penbeda no
2yaca BEKTOpam, paboTa ¢
3 BEKTOPaM C UCIIOJIb30BaHUEM JlekoprpoBaHHast
uMnopTa penbeda u3 daiina BEKTOPHBIMM CHIASME Tapesnka
Co3snanue penbeda 1o Cosnanue penbeda 1o
33,34 p ) 2yaca P i [ToxaBecka.

BEKTOPaM.
Co3ziaHue CBOEro MpoeKTa

BeKTOpaM. MacTtep rieTeHHUs.

HUroro 34 yaca
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YHuBepcaabHble y4eOHbI€ 1eiCTBHA:
B pe3ynbraTe Uu3ydeHHs JaHHON TEMBIL

Yuammuecs Hay4yaTcs:
Yuamuecst Mo/1y4aT BO3MOKHOCTH HAYYHThCS:

CO3J1aBaTh TPEXMEPHBIE MOJIEIIH;
HABBIKAM PabOTHI B TBOPYECKOM KOJUIEKTHBE C PAacIpe/ieiCHHEM poJieH U 3az1ad;
PACKPBITUIO TBOPUECKOT'O MMOTCHIIHATIA;
HABBIKAM PaboThl B KOMaH/e; YyBCTBY KOMIO3HIIMH, IIBETA, MacluTada;
no3nakomsares ¢ 2D u 3D rpadukoit, UX QyHKIHOHATBHBIMH, CTPYKTYPHBIMU U
POCTPAHCTBEHHBIMU OCOOEHHOCTAMH
HAY4HTCS OCHOBaM paboTs! ¢ mporpammoii ArtCAM u nocrenytoweii 00padoTKOH Ha CTaHKe
yMeTh paboTaTh C MOMYy4YeHHBIMH (QaiiiaMu B IPUIOKEHHUAX;
BBIIOJIHSATH OCHOBHBIE OTIEpAIlUK IIPH CO3aHUH TPEXMEPHBIX U300paKeHHil C TOMOIIIBIO
nporpaMMbeIATtCAM;
COXPaHATh CO3/[aHHbIC H300paKeHHsI U BHOCUTD B HUX U3MEHEHHUSL.
paboTaTh B KOJUIEKTHBE HaJl IPOCKTaMHU.

CaMOCTOSTEIbHOCTH, HHUIIMATHBEI U TBOPYECKOI'O IIOIX0/1a;

yMeHHe paboTaTh HHAUBHAYAIbHO U B [PYIIIE;

CAMOCTOSTEIHHO K MOTHBHPOBAHHO OPTaHU30BbIBATH CBOIO MIO3HABATEILHYIO JIESATEIBHOCTE (0T
[I0OCTAHOBKH IIEJH JI0 TOJIyYEeHHs U OLICHKHU Pe3yJIbTara);

[POEKTHO# J1eATEHOCTH, OPraHU3aLMH U IPOBE/ICHAH y4eGHO-UCCIIE10BATEECKOU paboThI;
*CO3/IaHMIO0 COOCTBEHHBIX IIPOU3BEICHUN,

npuMensTh nporpammy ArtCAM Juist co3nanust ¥ peJakTUPOBaHHs PUCYHKOB;

YMEHHSM Nepeiads, [IOMCKa, IpeoOpa3oBaHus, XpaHeH s HHPOPMALIHH, HCIIOJTb30BAHUS
KOMITBIOTEPA;

noucky (poBepke) HeoOX0MuMOit HH(OPMAIMK B CTTOBAPSX, Karajore OMOIMOTEKH, Ha
3JICKTPOHHBIX HOCUTEIIAX;

BBIMOJTHEHUIO HHCTPYKIIUM, TOUHOMY CII€I0BaHHIO 00pasily U MPOCTEHIINM alrOpHTMaM;
OpraHM3aIii KOMIBIOTEPHOrO pabodero Mecra, codmonenue TpeboBaHmii 0e30MacHOCTH U
ruruensl B padote co cpencrBamu UKT.

YuebHo — meToquYecKoe obecneyeHne:

ArtCam Pro. PykoBoactso Ilonb3oBarens: Pycckast Bepcust

Wnrepuet pecype Odunmanbhbiii cait Jlenxkam B Poccuu http://www.delcam.ru/
Wurepuer pecypce Jlenkam u obpasosarue http://education.delcam.ru/
ABTopckas nporpamma «Vcrosnp30BaHue NPUKIaAHOTO MPOrPaMMHOIO
obecrnieuenust ArtCam foreducation 7.2e mist usrorosienust 3D Mozeneit ¢ mocienyromen
o6pabGoTkoii Ha ctanke ¢ YITY» yunrens nuapopmaruku ['BOY rumuaszuu Nel r.
Hopoxkyii6emenck Camapckoit obactu @unarosoit H.A., 2014r.
MarepHajibHO - TEXHHYECKOe o0ecnevyeHne Kypcea:

1. Komnerorep

2. Bupeomnpoekrop

3. OnepanuonHasi cucreMa Windows 7

4. TIporpamma ArtCam for Education 7.2¢



