ITPUMEPHA PABOYA ITPOI'PAMMA
«3D-MOJAEJIMPOBAHME U [TPOTOTUIITMNPOBAHUE»

JUI UICTTIOJIb30BAHUS: 1) KAK YUEBHBI KYPC B PAMKAX YACTH YUYEBHOI'O TIJIAHA,
®OPMHUPYEMOI YUACTHUKAMU OBPA30BATEJIbHBIX OTHOILIEHUI; 2) KAK KYPC BHEYPOUHOM
JEATEJIBHOCTHY; 3) B PAMKAX JIOIIOJIHUTEJIBHOI'O OBPA3OBAHIA

ITosicHUTENBLHAA 3aNIHCKA

[Tpumepnas pabouas mporpamma paspaboTaHa i OOy4eHHMsS HIKOJBHUKOB / M 8§ KIIacCOB,
KOTOpbIE UCIIOJIB3YIOT yueOHbIe nocooust «3D-MOJEJINMPOBAHUE u

[TPOTOTUITMPOBAHME» 1 u 2 yposus aBropa Komocosa /I. I'. Ob1iee KOIM4eCTBO 4acoB —
34 gaca B roa. Pexxum 3ansatuii — 1 pa3 B Heaemto 1o 1 yacy (45 MuHyT).

e nmporpaMmMsl pa3BUTHE KOHCTPYKTOPCKHUX CIIOCOOHOCTEH neTei u (popMupoBaHue
IPOCTPAHCTBEHHOI'O IMPEJCTABICHUS 3a CUeT OCBOCHHS 0a30BBIX BO3MOXKHOCTEH Cpeibl
TPEXMEPHOT'O KOMIIbIOTEPHOI'O MOAETUPOBAHHUS.

Ooéyuarowue 3a0auu
e [lo3HaKOMHTH Yy4YalIUXCsi C OCHOBaMHU pPAaOOTHl Ha KOMIIBIOTEPE, OCHOBHBIMU
gactamu [IK, HazHaueHneM M (QYHKUMSIMH YCTPONCTB, BXOJISIIMX B COCTaB
KOMIIBIOTEPHOM CHUCTEMBI.
e Jlo3nakomuth ¢ cucreMamu 3D-moxenupoBanusi H  chOpPMHUPOBATH
MpEeACTaBICHUE 00 OCHOBHBIX TEXHOJIOTHUAX MOJICIUPOBAHUSI.
HayuuTh OCHOBHBIM IIpHieMaM U MeToJaM padboTsl B 3D-cucreme.
Hayuuts co3naBath 6a30BbIe AETaTu U MOJEIH.
Hayuuth co3naBate npocreiiimue 3D-mMonenu TBEpIOTETbHBIX O0BEKTOB.
Hayuuth ucnonb3oBaTh CpeACTBA U BO3MOKHOCTHU MPOrPaMMbl ISl CO3JaHUSA
Pa3HbIX MOJIETIEN.
Pazeusarwowue 3a0auu
e @opmHupoBaHUE U pa3BUTHE HH(DOPMALMOHHOW KyIbTYphl: YMEHHUS paboOTaTh C
Pa3HBIMU UCTOYHUKAMH.
e Pa3Butue  wuccienoBaTEIbCKMX  YMEHHMM, yMEHHS  OOIIAThCs,  yMEHUS
B3aUMO/ICIICTBOBATh, YMEHUS JOBOJIUTH JEJIO JO KOHIIA.
e Pa3Burue mnamsATH, BHUMATEIBHOCTH W HAOIIOJATEIHHOCTH, TBOPUYECKOTO
BoOOpaxkeHus u (paHTazuum yepe3 MojenupoBanre 3D-00beKTOB.
e Pasputre MHGOPMALMOHHON KYIbTYpHI 32 CUET OCBOEHUS MHGOPMAIMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJIOTUI
e  dopMHpoBaHUE TEXHOJIOTHYECKON IPAMOTHOCTH.
e Pa3zButue cTpaTernueckoro MbIIIICHUS.
e JlonyyeHue ombITa pemieHUss MPoOJEeM C  HUCHOJB30BAaHUEM  IMPOEKTHBIX
TEXHOJIOTHIA.
Bocnumamenvnuie 3a0auu
e CdopmupoBaTh TPaXAAHCKYIO MO3HUIMIO, TATPUOTHU3M U O003HAYUTH IIEHHOCTH
WHXEHEPHOTO 00pa30BaHUsI.
e Bocnurats 9yBCTBO TOBapHIIECTBA, YYBCTBO JUYHOM OTBETCTBEHHOCTH BO BpEMS
MOATOTOBKH U 3aIIUTHI IPOEKTA, IEMOHCTPAIIMHN MOJIEIeii OOBEKTOB.
e CdopmupoBaTh HABBIKM KOMaHIHOW PabOTHI HAJl TPOEKTOM.
e CopueHTHpOBaTh VyYallUXCA HA TOJYyYCHHE TEXHUYECKOM HWHKEHEPHOU
CHEIUATBHOCTH.



e Hayuutp pabotaTh ¢ UHPOPMALMOHHBIMU OOBEKTAMH M  Pa3IUYHBIMU
MCTOYHMKAMH HH(OpMALnH.
e [IpuoOpecT MEXIMYHOCTHBIE W COLMAIbHbIE HABBIKM, a TaKXe HaBBIKU
OOIIeHHUS.
O:xugaemMble pe3yJbTaThl

Ilpeomemnvle:

OCBOSIT 3JIEMEHThl TEXHOJOIMM NpoeKTHpoBaHus B 3D-cuctemax um OyayT NPUMEHATh
3HAHUA U YMEHUS IIPU peaIN3aliU UCCIIE0BATEIbCKUX U TBOPUYECKHUX IIPOEKTOB;
pUOOPETYT HaBBIKK paboTHl B cpeze 3D-MoaenpoBanus U OCBOSIT OCHOBHBIEC TPUEMBI U
TEXHOJIOTHH IIPU BBIIIOJIHEHNU IIPOEKTOB TPEXMEPHOT'O MOJCINPOBAHHS;

OCBOSIT OCHOBHBIE ITPUEMBI U HABBIKM CO3/IaHUS U PEAAKTUPOBAHUS YepTEXka C IOMOIIbIO
UHCTpYMEHTOB 3D-cpenpbl;

OBJIQJICIOT TOHATHAMM W TEPMHHAMU HMH(DOpPMAaTHKM M  KoMmIbioTepHoro 3D-
IIPOEKTUPOBAHMS:

OBJIQJICIOT OCHOBHBIMM HaBbIKaMU IO ITOCTPOEHMIO MPOCTEUIIUX yepTexeil B cpeae 3D-
MOJIEJIUPOBAHUS:

Hayyarcs rneyararb ¢ nomouibto 3D mpuHTepa 0a30Bble 3JEMEHTHl U IO uYepTexam
TOTOBBIE MOJIEIIH.

Memanpeomemnoie:

CMOT'YT HayYUThCSl COCTABIIATH IUIAH UCCIIEOBAHUS U MCIIOJIb30BaTh HABBIKU ITPOBEICHUS
uccnenoBanus ¢ 3D mozaensto:

OCBOSIT OCHOBHBIE IIPUEMBbl U HABBIKM PELICHUs] M300peTaTeNbCKUX 3a/ad M HayyaTcs
UCIIOJIb30BaTh B IIPOLIECCE BHIIIOJHEHUS IIPOEKTOB;

YCOBEPUICHCTBYIOT HaBBIKM B3aMMOJICHCTBHSI B IPOLIECCE peaiu3allii WHAUBUYaIbHbIX
U KOJUIEKTUBHBIX ITPOEKTOB;

OyIyT HCIONB30BATh 3HAHUS, IIOJYYEHHBIE 33 CYET CaMOCTOSTEIBHOTO IIOHUCKA B
npoliecce pealn3aluy NpoeKTa;

OCBOSIT OCHOBHBIE JTAaIlbl CO3/IaHUS NPOEKTOB OT UAEH 10 3aLIUTHI IPOEKTA U HAy4daTCs
IIPUMEHSTH Ha IPAKTHKE;

OCBOSIT OCHOBHBIE 00O0OIIEHHBIE METOABI PabOThl C MHpOpPMAIUE C HCIOJIb30BaHUEM
nporpamm 3D-MoznenupoBaHus.

Jluunocmnuie:

CMOTyT paboTaTh WHAWBHUIYaJbHO, B MaJOW TpYININE M y4acTBOBaTh B KOJUJIEKTHBHOM
IIPOEKTE;

CMOTYT TIOHMMaTb ¥ TPUHUMATh JIMYHYK0 OTBETCTBEHHOCTb 3a PE3yJbTaThl
KOJUJIEKTUBHOT'O IIPOEKTA;

cMoryT 0e3 HallOMUHaHHS Ieaarora youparb cBoe pabouyee MecTO, OKa3blBaTh ITOMOIIb
JIPYTUM yUalTuMCH;

OyIdyT TpOSIBIATH TBOPYECKHE HABHIKM W HMHHIIMATUBY TpPH pPa3pabOTKe U 3alluTe
IIPOEKTA;

CMOTyT paboTaTh MHAWBUIYAJIbHO, B MaJOMl TIpylle M Yy4acTBOBaTh B KOJUIEKTHBHOM
MIPOEKTE;

CMOTYT B3aUMOJEHCTBOBaTbH C JPYTMMH YYallUMHUCA BHE 3aBUCUMOCTH  OT
HAI[MOHAJIbHOCTHU, HHTEJUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH.



7 kiacc. YueOHo-TeMaTH4yeckoe njianHupoanue (34 yaca)

Ne paznena
lypoxka

Coneprxanue

KomunuectBo
JacoB

PA3JIE] |

BBEJIEHUE B TEXHOJIOT' IO TPEXMEPHOM ITEYATU

3

Ypoxk 1

Tema: OcHoBHBbIe TexHOJI0THH 3-D neuaTun

Teopusa: TexHnuka 6€30MaCHOCTH. AJJIUTUBHBIE TEXHOJIOTUH.
DKCTpyAEp U ero ycTpoicTBo. OCHOBHBIE MOJIb30BATEIIbCKUE
xapaktepuctuku 3D- npuntepoB. Tepmornnactuku. TexHomorust 3D
rneyarTH.

Ipaxmuxa: TloarotoBuTh pacckas 06 oaHol u3 Texunonoruit 3D
MeYaTy ¢ UCTIOIb30BaHUEM MYJIbTUMEIUA MPE3CHTALIUH.
Boinonauts 3ananus 3, 4 u 5 u3 yueOHuKa.

1

Ypoxk 2

Tema: IlepBas mogear B OpenSCAD

Teopus: XapakTepUCTHKa IPOrPaMMBbl AJIs1 TPEXMEPHOTO
MozennpoBaHus. TBepaorensHoe MoaenupoBanue. Hactpolika
nporpammsl. THTEepdeiic 1 0CHOBBI yIIpaBIeHHUS.

IIpaxmuxa: BeIOTHUTD 3a/laHue 6 — YCTAHOBUTD [TPOTPAMMBI
OpenSCAD u 3aganue 7 — BBINIOJHUTH HACTPOUKH ITPOTPAMMBI.
CamoCTOATENBHO MMPOBECTH UCCIIEOBAHUE 110 YIPABICHUIO MBILIHIO
1 KJIaBUATYpOH.

Ypoxk 3

Tema: Ileuats moaeau Ha 3D npunTepe

Teopusa: Vcnonb3oBanue cucteMbl koopanHaT. OCHOBHBIE
HaCTPOMKM Ui BhIMOIHEHUS nieyat Ha 3D mpuntepe. [loaroroska
k nevyatu. [lewars 3D monenu.

Ilpaxmuxa: TlogroroBka k nevaru u nedats 3D Moxenu ¢
MCIOJIb30BAHUEM PA3HBIX MPOTPAMM.

PA3JIET I

KOHCTPYKTHUBHAA BJIOUHAA TEOMETPUA

21

Ypok 4

Tema: I'papuueckne npumutuBbl B 3D-MonennpoBanun. Kyo n
KyOouja

Teopus: Co3znanue Ky0a U MpsIMOYTOJIbHOTO MapaljieNenumnesa.
Ocob6ennoctu 3D-neyaru. [lepemenienne 0ObEKTOB.

IIpakmuxa: Pa3zpaboTka u cozganue mozeneil « IpoTuBOTaHKOBBIH
«ex», «[Iupamunay, «llarepkay, «3Dy, BHITIONHNUB 3a1aHUS B
yuebnuke 11 15.

Ypok 5

Tema: Illap 1 MHOTOrpaHHUK

Teopua: Coznanue mapa. Pazpemenne. Coznanue
MHOT'OIrpaHHUKOB. UTo Takoe peHaepuHr. Hactpoiiku nevaru u
skcnoptT B STL-daiin.

Ilpakmuka: Co3znate map paguycom 20 mm. MccnenoBats, kKak
reHepupyet nporpamma OpenSCAD map npu pa3nuuHbIX
3HAQYEHMSX [TapaMeTpa, BHIITOIHUB 3a1aHue 16.

CozpaiiTe NpocTyro BEPCUIO Maccaxepa i PyK U HIapuK-
aHTHCTPECC, BRIOMHUB 3amanus 17, 18 u 19. [ToarotoBuTh kK
1eYaTH W BBIOJHUTH NedaTh Ha 3D-npunTepe.

Ypok 6

Tema: lnauuap, npu3ma, nMpamMmuaa

Teopusa: OCHOBHBIE MIOHATHUS: HWIMHJP, KOHYC, IPU3Ma U
nupamuga. Cxonctso u orinnuus. [lepemenienre HECKOIbKUX
00bekTOB. OCHOBHBIE OIIMOKH MU MojearpoBannu. Komanaa
cylinder.

Ilpakmuka: Bemonnuts 3aganus 21, 22. Co3nate MOAENN KAk U
MENIKH 110 33JJaHUsIM 22 - 25, IPUMEHHUB TBOPYECKHE HABBIKH.

3




Ypok 7

Tema: I1oBOpPOT Tes1 B IPOCTPAHCTBE

Teopus: Komanpl 1 nipaBujia IOBOpOTa TeJl B IporpaMmme
OpenSCAD. Oco6eHHOCTH TOBOPOTA ¥ MacIITAOUPOBAHUS TEJI.
[IpaBuio npasoi pyku. KoMMeHTapuu K BBIIIOIHEHUIO 3a1aHUMN.
Ilpakxmuka: Co3nanue monenen «Beprymka» u «Iltunay, no
3amanusim 26 u 27.

Ypoxk 8

Tema: I1oBOpPOT TeJ1 B IPOCTPAHCTBE

Teopusa: KoMMeHTapuu K BBIIIOJIHEHUIO 3aIaHHIA.
Ilpakmuka: Coznanune mojeneit «CHeroBuK», «Cobadka» u
«3Be3moukay 1o 3aganusm 28 - 30.

Ypok 9

Tema: MacmrabupoBanue TeJi

Teopus: OcHOBHBIE CBE/ICHUS O MaciiTabupoBanuu Tei. Komanaa
scale. OcobennocT koMaH bl YTO Takoe K03)HUIIUCHTHI
MacmTabupoBanus. KoMMeHTapuu K BHITOJIHEHHIO 3a/1aHUH.
Ilpakxmuka: Co3nanue monenend «Kprodok» n «CiioxHas MmemKa
o 3aganusam 31 - 34.

Ypok 10

Tema: BelunTaHue reOMeTPUIECKHUX TeJl

Teopus: KonctpyktuBHas 61o4Has reomerpus. [ padudeckne
npUMHUTHUBBL. byneBa pasHocTs. OCHOBHBIE KOMAH/IBI.
KoMmmeHnTapuu K BBITIOJHEHUIO 3aaHUS.

Ilpakxmuka: Co3nanue moneneit «Ammudex» u «Kospio» mno
Matepuanam maparpada 7.

Ypok 11

Tema: BelunTaHHe reOMeTPUIECKHUX TeJl

Teopus: KomMmeHTapuu K BEITIOTHEHUIO 3adanmii 37 u 39.
Ilpakxmuka: Co3nate Mmoaenu «Kprodok» u «Kosroukay mo
3ananusaM 37 u 39. Pacrieyarare Ha 3D-nipuHTEpe.

Ypok 12

Tema: BelunTaHHe reOMeTPUIECKHUX TeJl

Teopus: KomMmeHTapuy K BBITIOTHEHUIO 3a1anwmii 36 u 38.
Ilpakmuka: Co3znate mogenu «Jlanbs» u «llorpemymikay mno
3amanusim 36 u 38. Pacniewarats Ha 3D-nipunTepe.

VYpok 13

Tema: BeluuTaHne reoMeTpHYECKHUX TeJl

Teopus: KommeHnTapuu Kk BeimoaHeHuro 3aganwmii 40, 41 u 42.
IIpakmuxa: Co3nate Moaenu «Kpyxka», «Pa300pHyto Mojienb
Maccaxepa s pyk» u «bpenox «'utapay no 3aganusm 40, 41 u
42. Pacnievarats Ha 3D npunTepe.

VYpok 14

Ilepeceuenne reoMeTpUYECCKUX TeJI

Teopua: byneso nepeceuenue. Paznmnunble nepeceueHus
rpaduyeckux npumutuBoB. Komanma intersection. OcobeHnoctTn
KOMaH/Ibl M IOCTpOeHUs nepeceueHnil. Kommenrtapun
BBIITOJIHEHHIO 3aaHus 46.

Ipaxmuxa: Co3nanne mozaeneit «Yxo» u «I11abmoH ronoBs.

VYpox 15¢

Tema: IlepeceyeHne reoMeTpHYECKUX Tel

Teopus: KoMmMeHTapuu K BBIITOJIHEHUIO 3a1aHul 47 n 48.
IIpakmuxa: CamoctosiTenbHas padota. Ha 6a3e mabiona (puc. 105)
CMOJEIUPYHTE MYyIbTUIUIMKALIMOHHOTO NepcoHaxka. Co3anue
Mozenu «CIIMHHEPY.

Ypok 16

Tema: MoaenupoBaHue CJI0KHbIX 00bEKTOB

Teopus: OcoOEHHOCTH MOJICTHPOBAHUS CIIOKHBIX 00BEKTOB Ha
MIpUMeEpE CO3/TaHMs UTPATHHOTO KyOornka. KoMMeHTapuu K
BBITIOJIHEHUIO 3a/1aHus 49.

Ilpaxmuxa: Co3nanne MOJIEIM UTPATHBHOTO KyOrKa 10 3aaaHuio 49.
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Ypok 17

Tema: Pennepunr

Teopus: KommenTapuu Kk MHGOPMAIIUU B KOHCOJIH MTOCIIE
pennepunra 8 OpenSCAD . OcoGeHHOCTH peHIepUHTA.
[TonuronansHas cetka. luarpamma BpoHCcKoro u ee 0cOOEHHOCTH.
Tpuanryisauus Jlemone.

IIpaxmuxa: Y coBeplI€HCTBOBAaHUE U JIOBOJIKA MOJIEIU UTPAIIbHOTO
KyOuka no 3ananuio 50. [leyars Moaenu Ha npuHTEpE.

Ypok 18

Tema: O0bennHeHnEe reOMeTPUYECKUX TeJl

Teopus: byneBo oobenunenne. Komanma union. OcoGeHHOCTH
koMaubl. Kak 3¢ ekTuBHO NCIIONB30BaTh JaHHOE JICHCTBUE.
KommenTapuu k BeinosHeHuto 3aganuii 51 u 53 «Enounas
urpyika» u «MarHuTHble Jep>KaTesn»

Ipaxmuxa: Co3nanue moaeneit «Enounas urpymkay» u
«MarHuTHbI€ aepKaTean» no 3aganusam S1 u 53.

Ypoxk 19

Tema: O0beguHeHHe reOMeTPUYECKHUX TeJl

Teopus: KoMMeHTapuu K BBIIOJIHEHHIO 3a1aHus 54 «Pakeray
Ipaxmuxa: Co3nath MOZENb PAKeTHI 1O 3aaHuto 54. Pacnieuatarsb
Ha 3D-nipunTEpeE.

Ypok 20

Tema: Boinykiiasi 000/104Ka

Teopus: Tpanchopmanus TpexMepHbIX 00beKTOB. OCHOBHBIE
MIOHATHS: BBIITYKJIOE MHOYKECTBO M BBIITyKJIast 000JI0UKa.
OcobenHocTu TpaHcHOpMaALUN TPEXMEPHBIX OOBEKTOB C IIOMOLIBIO
koMan bl hull Ha npumepax. KommeHTapuu K BBIIIOJIHEHUIO
3ajaHuii 1o co3nanuto Moaenen «Kynon» u «Cepuedxor.
IIpaxmuxa: Coznanune mozeneit «Kynon» u «Cepaeukon.

Ypok 21

Tema: HeMHOr0 0 BeKTOpax

Teopus: Bekrtop. Bextops! B ipocTpancTse. KomnHeapHbie
BekTOpbl. [lapannensuslii nepenoc. Koopaunars! Bekropa. Cymma
BekTOopoB. [IpaBuiio Tpeyronpuuka. [IpaBuiio napannenorpamma.
IIpaBuiio napamienenunena.

IIpaxmuxa: BelnonHeHne 3aJaHuil TPEHUPOBOUYHBIX 55 U 56..

Ypok 22

Tema: Cymma MHHKOBCKOIo

Teopusa: Cymma MUHKOBCKOTO IByX MHOTOYrojbHUKOB. Cymma
Musnxkosckoro B OpenSCAD. Komanna minkowski, ee
0COOEHHOCTH U UCIIOJIb30BaHUE.

IIpakmuxa: BeIOTHEHUE 3a4€THOTO 3aJaHUsl CO3JIaHUE MOJIENH
«3aHss KphIIKa cMapThOHaAY.

VYpok 23

Tema: TBopuyeckuil NpoexKT

Teopus: KoMMEHTapuu K BBIITOJIHEHUIO TBOPYECKOTO MPOEKTA.
IIpakmuka: BbINOJIHEHHE TBOPYECKOTO IIPOEKTA T10
TBEPAOTEIBHOMY MOJICIMPOBAHUIO U TPEXMEPHOM NIE€YaTH 110
COIJIACOBAHUIO C YUHUTEIIEM.

PA3IET I

OKCTPY3UA

10

VYpox 24

Tema: /IByxmepHbIe 00bEKTbI

Teopus: Kpatkue cBenenus o0 skctpy3uu. [Imockue
reoMeTpuyeckre GUrypsbl: MpsIMOYTrOJIbHUK, KBAAPaT, KPYT, JJLIHIIC.
[TpaBunbHbie Gurypsl. Pamku u npodunn. Kommentapuu x
BBITIOJTHEHUIO 3aJaHUsI.

Ilpakmuxa: Co3nanue moaenu «TpadapeT KOMKM» Mo 33TaHUI0
60..

Ypok 25

Tema: JIByxmepHbIe 00beKTBI




Teopusi: KomMeHTapuu K BBITIOJIHEHHIO 3a1aHuid 61 - 63.
Ilpaxmuxa: Co3nanue tpadaperon: «Tpadaper enku», Tpadaper
dopmouek s Beimeukn «Komkay u «Enka» u mogenn «bpenoxy.

Ypok 26

Tema: JIuneiinasi 3xcTpy3us. Padora ¢ rekcrom

Teopus: Kak pabotath ¢ TekcToM. JloOaBieHne TeKCTa K TOTOBBIM
MOJIENAM pa3HbIMU MeTogamMu. KoMMeHTapuu K BBIIIOJIHEHUIO
3amanui 68, 69.

Ipaxmuxa: Co3nanue Mozenei no 3aganusam 68, 69 c
N00aBJIEHMEM TEKCTa Pa3HBIMU METOJJaAMH.

VYpox 27

Tema: JIuneiinas 3xcrpy3us. Padora ¢ purypamm.

Teopus: Kak paborars ¢ ¢purypamu. Komansr twist u scale u ux
napamerpsl. KommeHTapuu K BbInoiaHeHUIO 3aaanuii 70, 71.
IIpakmuxa: Coznanue Mojenu ¢ pe3pooit o 3aganusm 70 u 71.

Ypok 28

Tema: JIuneiinasi 3xcrpy3us. Cmemenue

Teopus: Yto Takoe cMmetienue. TopueBas kpomka. Komanna offset
u ee napamertpsl. Mcnonb3oBanue komanasl offset s
M3TOTOBJIEHUS pa3HbIX Mozeield. KoMmMeHTapuy K BBITIOJHEHUIO
3amaHus 72.

Ilpakmuka: Coznanne monenu «Kpacuas Baza» u «TpeyronapHas
Ba3a» Mo 3ajaHuto 72 u 73

Ypok 29

Tema: DKCTpy3usi BpameHueM

Teopus: Tena, co3ganubie BpaieHueM. Buabl 1 oco6eHHOCTH
co3ianus Ten BpamenueM. Komanaa rotate_extrude. OcoGenHoctu
€€ UCIOoJab30BaHusl. KOMMEHTapuu K BBIIIOJIHEHUIO 3a/IaHHI.
IIpaxmuxa: Cozmanune mojeneit «Boponkay, «Ilnadhon» u «Bazay.

Ypok 30

Tema: Jxcrpy3us Bpamenuem. Pagora ¢ Tekcrom

Teopus: Pabora ¢ purypamu. McnonszoBanue komansl difference.
KommeHTapuu K BeIoHeHHIO 3a1anus 76--80.

Ilpakmuxa: co3faHue MOJENU IBYXKOMIOHEHTHOH enku. Co3aHue
mozenei «Tapenkay n «baboukay.

Ypok 31

Tema: DKCTpPY3usl KOHTYPOB

Teopus: IIporpamMmsl JIByXMEPHOIO YepueHHUs. JInHelHas
9KCTPY3HsI KOHTYpOB. bricTpoe co3nanue koHTypoB B LibreCAD.
[Tapamerps! 1 HacTpoliku. KOMMEHTapuu K CO31aHUIO MOJIEIH 110
3a1aHuto §3.

Ilpaxmuxa: Coznanne monenu «lllaxMaTHBIN KOHBY.

Ypok 32

Tema: DKCTpPY3usl KOHTYPOB

Teopusi: DXF-¢aiin. Konsepranus nzobpaxenuii B DXF.
KommeHnTapum Kk BbIIOJHEHUIO 3aaHuil 85, 86. Ananu3
BO3MOKHBIX OIIHOOK.

Ilpakmuka: Coznanune moaeneit «Munbon» u «Kpomy, «JlepeBo» u
«lTamxay.

Ypok 33

Tema: IloBTOopeHue n 00001IeHHE MaTepHaJIa
IIpakmuxa: BeIOTHUTH TBOPUECKYIO pabOTY MO 33JaHUI0 YUUTEIS

PA3JIEJ
\Y

KOHTPOJIBHBIE 1 UTOI'OBBIE PABOThI

VYpoxk 34

Tema: ITogBeaenne UTOroB.
Ilpaxmuxa: KontponbHas paboTa







8 kyacc. YueOHO-TemaTu4eckoe miiaHupopanue (34 yaca)

Ne Pazniena
/ypoka

Coneprxanue

KomunuectBo
JacoB

PA3JIE] |

BBEJIEHUE B TEXHOJIOT' IO TPEXMEPHOM ITEYATU

Ypoxk 1

Tema: OcHoBHBbIe TexHOJI0TUH 3D-neyaTu (MOBTOPEeHNE U
00001I€eHHE)

Teopus: Texuuka 6€30MaCHOCTH. AINTUBHBIE TEXHOJIOTHH.
DKCTpyAEp U ero ycTporcTBo. OCHOBHBIE TIOJIb30BATEIILCKHE
xapaktepuctuku 3D-npuntepoB. Tepmoractuku. Texnonorus 3D-
IeYaTH.

Ilpakmuka: IlonrotoBUTH pacckas 00 ogHOM u3 TexHoaorui 3D-
MeYaTH C UCIOJIb30BaHUEM MYJIbTUMEINA TPE3CHTALINH.
BreimonauTs 3ananus 3, 4 u 5 u3 yueOHMKA

VYpok 2

Tema: Ileuatb Mmoaeu Ha 3D-npuHTEepe (MOBTOPEHHUE H
00001IeHnE)

Teopusa: Vicnonb3oBanue cucteMbl koopanHaT. OCHOBHBIE
HACTpOMKHU /Ui BbioJaHeHus neyatu Ha 3D-npuntepe. [loaroroska
k neyaru. [lewats 3D-monenu.

IIpaxmuxa: Iloaroroska k nevaru u neyatb 3D-monenu c
MCIOJIb30BaHUEM PA3HBIX MPOTPAMM

PA3JIET II

DKCTPY3H [TIOBEPXHOCTEN

VYpok 3

Tema: KoncTpykTnBHasi 0;104Hasi reoMeTpusi (IIOBTOPEHME)
Teopus: I'papuueckue npuMHUTUBEL. JIMHEHHAS SKCTPY3HSL.
IIpaxmuxa: Co3nanue Mojenel o 3aJaHui0 yUuTens

VYpoxk 4

Tema: MaccuBbI JaHHBIX.

Teopus: MaccuB. DnemMeHT MmaccuBa. MHekc aiemMenTa.
OnnomepHbie MaccuBbl. JIBymMepHbIe MaccuBhI. [1oJie BBICOT.
Komanpa surface. [loBepxHOCTh U3 TEKCTOBOTO (paiina.
[ToBepxHOCTb U3 rpadpuueckoro gaitna.

Ilpakmuka: Co3nanue mozeneit «@opma Jist 3B€3bD» 10 3aJaHUSAM
91-92

Ypok 5

Tema: MaccuBbI JaHHBIX.

Teopusi: MaccuB. DneMmeHT MaccuBa. IHIEKC 2lieMeHTa.
OnHomepHbIe MaccuBBIL. J[BymMepHBbIe MaccuBhl. [1ose BBICOT.
Komanpa surface. I[loBepxHOCTb U3 TEKCTOBOTO (paiina.
IToBepxHOCTB U3 Tpaduueckoro ¢aiina.

Ilpaxmuxa: Co3ganue Mozenei «Bam pernon» no 3aganuio 93

PA3IET I

ITAPAMETPUYECKOE MOJIEJIMPOBAHUE
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Ypoxk 6

Tema: IlapaaurMbl NPOrpaMMHUPOBAHHUS

Teopusa: UmnepatuBHOE mporpaMmmupoBaHue. OyHKIIMOHATHLHOE
nmporpamMmupoBanue. Mcnons3oBanue nepemeHHbIx. Komanma echo.
Komanaa module.

Ilpakmuka: Coznanue moaynei (moamporpamm). Coznanue
MOJIeTIel U MTPOBEJIEHUE MCCIEAOBAHUMN IO 3aIaHUsIM 95

Ypoxk 7

Tema: ITapaaurmMsl IporpaMMupoOBaHHUS

Teopusa: UmnepatuBHoe nporpammupoBanue. Komanaa echo.
Komanga module.

Ilpakmuka: Co3nanne MOJENH U IPOBEJECHUE UCCIIEI0BAHUS 110
3agaHusIM 96

Ypoxk 8

Tema: ITapaaurmel nporpammupoBanus. Ilepemennsble
Teopus: Vicnonp3oBanue nepemenHbix. Komanna echo. Komanna
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module. OcoGeHHOCTH CO3/IaHUS MOTYJIEH.
Ipaxmuxa: Co3nanne moaenu: «Pamkay. JI/3: BBIMOTHUTH
TBOPYECKHI IPOCKT «Moiesb KopaOuKay

Ypok 9

Tema: [lapaaurmbsl nporpammupoBanus. [lepemennsbie.
Teopus: Vicnons3oBanue nepemeHHbix. Komanna echo. Komanna
module. OcoGeHHOCTH CO3/1aHUS MOYIICH.

Ilpakmuxa: Coznanue Moaenu «JlepeBsHHBIN CpyO» 10 3aJaHUI0
98 ¢ ucnonp3oBaHueM npuMepoB B naparpade. J1/3: BBIIOTHUTH
TBOpUYECKUN MPOEKT «MoJienb Kopabiauka»

Ypok 10

Tema: Ilapaaurmsl nporpammupoBanus. [lapamerpusamnus
Teopus: Ilapamerpusanus. [lapamerpruueckoe MoAeTMpOBaHHUE.
[Tapamerpuueckas Mmozenb. OcoOeHHOCTH CTPYKTYPHOTO
MIPOrpaMMHUPOBAHHUSL.

IIpaxmuxa: Co3nanue Moaenu «BiiojkeHHbIE KOJIbIay

Ypok 11

Tema: CTpyKTypHOE IpOrpaMMHPOBaHHE

Teopus: OCHOBHbIE AITOPUTMHUYECKHUE CTPYKTYPBI:
IIOCJIEZI0BATEIbHOCTD, BETBICHUE, LIUKIL.

Ipaxmuxa: Co3nanue moaenu «Eno4HbIi Mapuky» 1o 3aJjaHusIM
101-103

Ypok 12

Tema: CTpyKTypHOE POrpaMMHpPOBaHHE

Teopusa: Huka co cuetynkom. Luki for. Orpanuuenus npu nevyatu
Ilpakmuxka: (3auetHoe 3aganue). TBOpUECKU MTPOCKT 1O
MO/ICJIMPOBAHUIO CBOECH MOJIEJIH €JIOYHOT0 IIapuKa 1o 3aaanuio 104

Ypoxk 13

Tema: CTpyKTypHOE IpOrpaMMHpOBaHHE

Teopus: BnoxeHnnblie UKL [lapameTpuzanust Moienu
Ilpakmuka: Co3nanue opranaizepa Jjsi batapeex u
aKKyMyJsTOpOB 110 33a1aHnio 105—-109 n moaAroToBka K rneyaru.
IleuaTp Ha npuHTEpE

VYpok 14

Tema: CTpyKTypHOE IPpOrpaMMHpOBaHHE

Teopus: KoMMeHTapuu K CO3AaHUIO MOAENH «SIIUK I MEIoYEeh».
Ilpaxmuka: Co3nanue Moaenu «SIuK ans Meaoden» 1o 3aJaHuo
110

VYpok 15

Tema: CTpyKTypHOE IPpOrpaMMHpOBaHHE

Teopusi: KoMMeHTapuu K CO3JJaHUI0 MOJEIH «SIIIMK ISl MEJTOYei.
Ilpakmuxa: OxoHuanue paboThI HaJl MOACIBIO « UK 115t
Meaouen» o 3amanuro 110. IToaroroska k nmeyatu

Ypok 16

Tema: CTpyKkTypHOE IPpOrpaMMHpOBaHHE

Teopua: Maccussl u BekTopbl. BexTopel B OpenSCAD.
Oco6ennoctu BekTopoB B OpenSCAD u ux UCTIONIb30BaHKE.
Ilpaxmuxa: Beimonnenue 3ananus 111 — uccnenosanue paboThl
MIPOTpaMMBbI

Ypok 17

Tema: CTpyKTypHOE IPpOrpaMMHpPOBaHHE

Ilpakmuxa: Co3manne Moaenu candeTHuIls 1Mo 3aganusm 112, 113.
HccnenoBanue kojia MOJENH CalEeTHHIIBI. Y COBEPILICHCTBOBAHHE
MOJIETIH, IPEAJIO’KEHNE TI0O U3MEHEHHIO0 MOJIETH U pealln3aliysl.

Ypok 18

Tema: CTpykTypHOe nporpammupoBanue. Ucnonb3oBanue
YCJIOBHH.

Teopua: Ctpykrypa oneparopa yciosus. [lonHoe u HenonHoe
YCIIOBHE.

IIpakmuxa: Beimonnenue 3afganus «OnTuMHu3anus Kojaa pa30opHon
Mozenu «Maccaxep 1 pyk»




Ypok 19

Tema: ®yHKkuum.

Teopus: Apudmernueckue onepanuu. BerpoeHnsle QyHKIMH
OpenSCAD.

Ipaxmuxa: Co3nanue Mojelnelt BpameHueM mapadoisl U pomoa.
Coznmanne mogeneit: «PomOycy, «Ilapabomay mo 3amanmsm 118-122

Ypoxk 20

Tema: OyHkunu.

Teopus: Onucanue MOJIb30BATEIbCKUX (YHKIIUH.

Ipaxmuxa: Co3nanue Mojelnelt BpameHueM mapadboisl U pomoa.
Coznmanne mogeneii: «PomOycy, «Ilapabonay mo 3amanusm 118-122

Ypok 21

Tema: OyHKIUH.

Teopus: Ilapabonoun, runepoosionn, sauncona. [Tapadomuyeckuii
mwHAp. ['unepbonunueckuii napadononn. Konown.

Ipaxmuxa: IlpoBeaeHue uccien0BaHUi pa3aTu4HbIX GopM
napabosion10B 1o 3ananuto 123. Beimonnenue 3aganus 125 —
CO3/IaHUE AIITUIICOUA

Ypoxk 22

Tema: OyHkumuu.

Teopus: Ilapabonuueckuit unuHApP. I unepOoInyecKuii
napabonoua. Konou.

Ilpaxkmuxka: IIpoBeneHne UCCIeOBaHUN PA3IUIHBIX (GOPM
AJIMIICOUI0B. BrinosiHenue 3aganus 125 — coznanue amummnconia

VYpoxk 23

Tema: Tpuronomerpuuyeckue GyHKIUu"

Teopus: KpaTtkue cBeICHUS O TPUTOHOMETPUIECKUX (PYHKITHSX.
CHHYC U KOCHHYC.

Ilpakmuxa: Co3nanue MOJENeH 3Be3/1 10 3a/1aHusIM 126

Ypok 24

Tema: Tpuronomerpuuyeckue GyHKuun

Teopus: KpaTtkue cBeIeHUSI O TPUTOHOMETPUIECKUX (PYHKITUSX.
3anucek pynkuuit B OpenSCAD.

Ilpaxmuxka: Y COBpEIIEHCTBOBAHUE MOJIEIIEH 3BE3]T 110 3aJaHUSAM
126. Jlo6aBieHne JIMHEHHON SKCTPY3UH U MI€YaTh Pa3IMYHBIX 3BE3]]

Ypok 25

Tema: Tpuronomerpuueckue QyHKUHHU
IIpakmuxa: Co3nanue Mojenu «BiiojkeHHbIe CTaKaHYMKH B (hopme
3BE3/bI» 10 3a7aHuio 127

Ypoxk 26

Tema: Pexkypcus

Teopus: PexypcuBHble Mmonynu. [lapaMeTpsl peKypCUBHOIO
MOZYJIS.

IIpaxmuka: ViccnenoBanue napaMeTpoB PEKypCHUH 1o 3a1anuio 132

Ypoxk 27

Tema: PexypcuBHoe aepeBo.
Teopus: PexypcuBHoe aepeBo. OcCOOCHHOCTH BBITTOTHEHUS 3aJaHHs
10 CO3JaHUI0 MOJEIIA PEKYPCUBHOTO JE€peBa.

Hpaxmurca: C03I[aHI/Ie MOACIN «PeKprI/IBHoe ACPCBO» 110 3aJaHUTO
133

Ypoxk 28

Tema: [lepeso IIugaropa

Teopusa: Yto takoe nepeso [Iudaropa. [IpuHIune: mocTpoeHus.
Ilpakmuxa: Co3nanue U ucciaenoBaHue Mojenu «Jlepeso
[Tudaropa» no 3agannto 134 u puc. 341-345

Ypoxk 29

Tema: [lepeso IIugaropa

Teopus: KoMMEHTapuu K BBIITOJIHEHUIO 3a/1aHHUSL.
Ilpakmuxa: Co3nanue U uccienoBanue Mojaenu «Jlepeso
[Tudaropa» no 3agannto 134 u puc. 341-345

Ypoxk 30

Tema: TepHapnas ycji0BHas onepauus
Teopus: KpaTkue cBeJIeHHs O TEPHAPHOW YCIIOBHOM ONEPALIHH.
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[Tpumepsr pekypcuBHBIX QyHKITHMH. KOMMEHTapuy K BBITOTHEHUIO
3aganud 135.
IIpaxmuxa: Co3znanmne moaenu «IIpu3bl mobenurensim»

Vpok 31 | Tema: Umnopt STL-¢aiinos. Ucnosb3oBanue 6M01M0TEK 1
Teopus: Umnopt STL-daiinos. Mcnonb3oBanue 6mOIMOTEK
Coznmanue Mojienel, cofepKainux roToBeie 00beKThl. Co3nanme
mozuenei «BuHT 1 mainbay.

Ipaxmuxa: Co3nanue MoemNel, coepKaluX rOTOBBIE 0ObEKTHI.
Cosmanue monerneii «BuHT u n1aitdba

Vpok 32 | Tema: [loBTOpeHne 1 06001IeHIEe MATEPHAJIBI 1
Teopus: IloBTopeHue: OCHOBHbIE TEOPETUUECKUE CBEICHUS U
tepMuHbl. OcoOeHHOCTH TBepIoTENbHOTO 3D-MonenpoBanus.
Ilpakmuxa: Coznanue 3D-monenu 1o 3aJaHUI0 YIUTEIIS

PA3JIEJL KOHTPOJIBHBIE 1 UTOI'OBBIE PABOThI 2
\Y
VYpoxk 33 | Teopus: KommeHTapu# K BBITTOJIHEHHUIO TTPOEKTA. 1
Ipaxmuka: UTOTOBBIN TBOPUYECKUU MMPOEKT
VYpok 34 | Tema: [logBeieHUE UTOTOB. 1

IIpaxmuxa: 3aBepiieHue paboThl HaJl TPOEKTOM, MIPEACTABICHHUE
1poekToB. O1eHKa U MOBEJICHUE UTOTOB

HNToroBslii TBOpUYECKU MPOECKT

B pamkax 3Toro Kypca Lenecoo0opa3Ho NpUIep:KUBaThCs naeu MeiikepcrBa. Melikep — 4eoBek,
KOTOPBIH 13 Habopa MaTepualloB U TEXHOJIOIUI CO3jaeT KaKOM-TO HOBBIM MPOAYKT. To ecTh B cityyae
IPOEKTA M0 TPEXMEPHOMY MOAEIUPOBAHUIO UTOTOM PabOTHl yyalluXcs MO KypCy BBICTYIIAeT
HaredaTaHHbII Ha 3D-npuHTEpe 00BEKT U TpexMepHas Mozeib. [1one3HbIi, GyHKIIMOHANBHBIH,
UMEIONINI ce0eCTOMMOCTD, IMYHO BOCTPEOOBAHHBIN M BO3MOXHO COIMAIBHO 3HAYNMbIH. OueHb
XOPOIIIO 3apEeKOMEHI0BAI ce0sl OAXO0/I, KOTIa UTOTOBBIM 3a/laHHEM CIIY>KUT OTPEMOHTHPOBATH UTO-
To. Hanpumep, HaneyaTraTh CIOMaBIIYIOCS LIECTEPEHKY Ul JOMAIIHETO MUKCEPA, CMOJIEINPOBATh
KPEeHex sl yJIMYHOTO TePMOMETPA, CAENaTh KpeIIeHHe MOHUTOpa K cTeHe (1o crannapty VESA).

Taxxxe crour 06paTI/ITI> BHUMMAHHUEC, YTO IIpU TpCXMepHOﬁ reyartn I[GflCTBI/ITGJIBHO MOXET IIOABUTCA
TaKOC IIOHATHUC, KaK «3aKa34HK)). Tor;[a MMPOCKT MOXHO CHUTATh YCIICIIHBIM, €CJIN (Project
Management Body of Knowledge, PMBoK):

®  BBLIINOJIHCH COIJIACHO YTBCPIKACHHBIM KPUTCPHUAM: O6’bCMy, CPOKY, KaueCTBY,
e o0eccrieueHo JUINTEJIbHOE B3aUMO/ICHCTBHE C 3aKa34YMUKOM, IMPOJOJIKCHUEC COTPYAHNYCCTBA B
paMKax moCjaCaAyrInX IMPOCKTOB U UHOT'O B3aHMOH€ﬁCTBHﬂ.

EctecTBeHHO, BCE€ HEOOXOAMMO O(POPMUTH HE B OTKPBITON (popMe B3aUMOJEHCTBUS «3aKa3uuK —
Hcnomaurensy. Hanpumep, B Hamet rTiMHA3UH IPOBOATCS 0J1aroTBOPUTENHHBIC SPMApKH, Ha
KOTOPBIX IIKOJIBHHUKH MPEICTABISIOT CBOM TBOPUYECKUE pAOOTHI, a COOpaHHBIC JICHBIH TIEPEAAIOTCS B
JETCKHUE JI0Ma, 0JIarOTBOPUTENIbHBIE OpraHu3auuu. TakuM o0pa3oMm, TO, YTO clienall IKOJIbHHUK,
CTaHOBUTCS U COLMAIBHO 3HAYUMBIM U MOJYYMIIO KOHKPETHYIO (PMHAHCOBYIO OLICHKY.

B kauecTBe «3aka3unka» MOT'YT BBICTYIIATh JPYIrU€ neJaaroru 1 aiIMUHUCTPpalA HIKOJIbI. Onu ¢
PaaoCThIO MPEAJIOKAT AJIA IIKOJBbHUKOB PA3HBIC IO CJIOXKHOCTH 3aJaHUs. B takom ciIy4dac
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OLCHHUBAHUC YCIICIIHOCTHU MMPOCKTA NPOUCXOANUT €CTECTBECHHO U oe3 CTPAaHHBIX OJIA peGéHKa
KpUTCPUCB OLICHUBAHMUA.

OobecneyeHue NporpaMmal
Opzanuzauyuonnoe
Heo6xoaumo pa3nenuTs Kiace Ha JABE TPYIIIBI, B KAXKIO0W U3 KOTOPBIX JOJKHO OBITH 15 - 16 ven.
Yueono-memoouueckoe

e KoHCHekTsl 3aHATUH 10 npeaMeTy « TBeproTensHoe MoaenupoBanre U 3D-neyarsby.
e MHCTpyKuuu M NIpe3eHTAuUU K 3aHATUSAM.
e [IpoexTHbIC 3a1aHus, IPOEKTHI U PEKOMEHALIUH K BBIITOJIHEHUIO ITPOEKTOB.
e JluarHoctuueckue paboThl ¢ 00pa3LaMU BHITIOJIHEHUS U OLICHUBAHUEM.
e Pasznarounsle MaTtepuansl (K KaKA0My 3aHATHIO).
e [lonmoxxeHus 0 KOHKYpCax U COPEBHOBAHMSIX.
Mamepuanbno-mexnuueckoe
1. KomnbroTepHsbIii KIacc He MeHee 4eM Ha 12 paboyux MmecT.
JlokanbHas cetsb.
Boixop B IHTEpHET ¢ Kaxkaoro pabodero Mecra.
CkaHnep, IpUHTEp YepHO-OeIIbIi U [IBETHOM.
Axyctudeckas cucreMa (KOJOHKH, HAYITHUKH, MUKPO(DOH).
WHTepakTHBHAs 10CKA WIK SKpaH.
[Tporpammuoe obecnieueHme
e oducusie nporpammsl — maker MSOffice;
e rpaduyuecKue peakTOpbl — BEKTOPHOI U pacTpoOBO IpauKy;
e nporpamma OpenSCAD.
Pabouee mecmo obyuaemozo exiouaem.:

Noakown

e Komnbiorep (CUCTEMHBIN OJOK + MOHUTOP);
e HaymHuky u MUKpo(dOH.
Pabouee mecmo nedacoeca:

Komnbrotep (cucteMHBbIN 6JI0K + MOHUTOD).
KosoHKkM 1 HaynTHUKY + MUKPOQOH.
[IpunTEpHI: IBETHOM U YEPHO OEIIBIH.

3D npunTep — 1 nnm 2.

Ckanep

Jlureparypa

1. 3D-monenupoBaHue U MPOTOTHITMPOBaHKE. Y poBeHb |: yuebHoe mocodue/ J. I'. KomocoB. —
M. : BUHOM. Jlaboparopus 3nanuii, 2019.
2. 3D-monenupoBaHue U MPOTOTHITMPOBaHKE. Y poBeHb 2: yuebHoe mocooue/ Jl. I'. KomocoB. —
M. : BUHOM. JlaGoparopus 3Hanuii, 2019.
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