


HosicHUTEIbHASA 3aIHCKA

PaGouas nporpamma pazpadoTana /jisi 00y4eHUs IKOJbHUKOB 7 U 8 KJ1aCCOB,
KOTOPBIE  HCHONB3YIOT  yueOHble mnocoduss «3D-MOJEJIMPOBAHUE H
[TPOTOTUIIMPOBAHHE» 1 u 2 ypoBHs aBropa KomocoBa /J[. I'. OOmiee
KOJIMYECTBO 4acoB — 35 4. B roa. Pexum 3ansatuii — 1 pa3 B Heaemo no 1 ygacy (40
MUHYT).

Llens mporpaMmbl Pa3BUTHE KOHCTPYKTOPCKMX CHOCOOHOCTEH neTei wu
(opMUPOBAHME TPOCTPAHCTBEHHOTO MPEACTABIEHUS 32 CUET OCBOEHMSI 0Aa30BBIX
BO3MOKHOCTEHN CPeIbl TPEXMEPHOTO KOMITBEOTEPHOTO MOACIMPOBAHUSL.
Oolyuaromue 3a1a4u

1 Tlo3HaKOMHWTH y4YamMXcs € OCHOBaMH pabOThl HAa KOMIIBIOTEPE,
ocHOBHbIMH yacTsMu [1K, HazHaueHreM W (QyHKOUSAMHU YCTPOHCTB, BXOASIIUX B
COCTaB KOMIIBIOTEPHON CUCTEMBI.

[1 Tlo3HakomuTh ¢ cucrtemamu 3D-moxenupoBaHuss M CPOPMHUPOBATH
NPEICTaBICHAE 00 OCHOBHBIX TEXHOJIOTHSIX MOJCITHPOBAHMSI.

1 Hay4nTe OCHOBHBIM MpUEMaM 1 MeToAaM padoTel B 3D-cucrteme.

1 HayunTs co3aaBarh 0a30BbIC IETATA U MOJEIIH.

1 HayunTs co3maBarb npocreiimme 3D-Moaem TBEPAOTENbHBIX OOBEKTOB.

[1 HayuuTh WCHOJIb30BAaTh CPEACTBA W BO3MOXKHOCTH MPOTPAMMBI IS
CO3HaHMs Pa3HBIX MOJIEIIEH.

Pa3BuBaromue 3agaun

[1 dopMupoBaHME W PA3BUTUE WH(POPMALMOHHOW KYJbTYPbl: YMCHHS
padoTarh ¢ Pa3HBIMU UCTOUYHUKAMMU.

[1 Pa3BuTHE HCCIEAOBATENBCKUX YMEHUWH, YMEHUs OoOwIaThCs, YMEHHS
B3aMMOJICHCTBOBATh, YMEHHUS JOBOJUTH JIENO A0 KOHIIA.

1 PazBuTHe maMsaTH, BHUMATEIBHOCTH M HAOMIOAATEbHOCTH, TBOPUYECKOTO
BOOOpaKEHUS U (paHTA3MM Yepe3 MOAEIUpoBaHne 3D-00bEKTOB.

(1 Pa3zeutme  WMHQOPMALMOHHOW  KYJIBTYPBl 3@ CYET  OCBOCHMS
WH(OPMALMOHHBIX 1 KOMMYHUKALIMOHHBIX TEXHOJIOTUI

1 GOPMUPOBAHME TEXHOJIOTUUYECKON TPAMOTHOCTH.

(1 Pa3BuTHE CTPATErMYECKOTO MBIIIJIEHUS.

[1 TlosydyeHue ompITa pemeHust MpoOIeEM € UCHOJIB30BAHUEM TMPOCKTHBIX
TEXHOJIOTHH.

BocnuraresbHble 321241

[ CdhopmupoBaTh rpaskIaHCKYIO MO3UIINIO, MATPUOTU3M U 0003HAYHUTH
LEHHOCTh WH)KEHEPHOTO 00pa30BaHUs.

1 BocnuTaTrh 4yBCTBO TOBApUIIECTBA, YYBCTBO JINYHOW OTBETCTBEHHOCTH
BO BPEMs MOATOTOBKH W 3aLIUTHI TPOEKTA, IEMOHCTPALIMN MOJCIIEH OOBEKTOB.

[ CdhopmupoBaTh HaBBIKM KOMaHJAHON paOOThI HAJT TPOCKTOM.

[1 COpMEHTHPOBATh YYAIMXCS HA TOJTYYEHUE TEXHUUYECCKONH MH)KEHEPHON
CHELMATIBHOCTH.

1 HayunTe pabotars ¢ THPOPMALMOHHBIMU OOBEKTAMH W PA3IMYHBIMA
VUCTOYHUKAMU UH(POPMALIHH.

1 TIprnoOpecTr MEKITMYHOCTHBIE U COLMAIBHBIE HABBIKH, & TAKKE HABBIKA
OOLICHHS.



O:xugaembie pe3yabTaThbl
IIpeameTHbIE:

[] OCBOSIT BJIEMEHTHI TEXHOJIOTUM MPOEKTHpOBaHus B 3D-cucrtemax u OyayT
OPUMEHSTH 3HAHUS U YMEHUS NP Peau3allii UCCIIE0BATENbCKUX U TBOPUYECKUX
POEKTOB;

[1 mpuoOpeTyT HaBbIKM paboThl B cpelae 3D-MoAenupoBaHUS WU OCBOST
OCHOBHBIE MPUEMbl M TEXHOJIOTUM TPU BBHIMOJHEHUM MPOEKTOB TPEXMEPHOTO
MOJICTTUPOBAHUS,

[] OCBOST OCHOBHBIE MPUEMbl M HABBIKM CO3JIaHMsS U PEIAKTUPOBAHMUSI
YepTeska ¢ MOMOIIbIO MHCTPYMEHTOB 3D-cpefibi;

[] OBAQJCIOT NOHATUSAMU ¥ TEPMUHAMU UH(DOPMATUKHN U KOMIBbIOTEpHOTO 3D-
MPOCKTUPOBAHUS:

[] OBJIAICIOT OCHOBHBIMH HABBIKAMU 110 MOCTPOEHUIO MPOCTEHIINX YePTEKEH
B cpeae 3D-MoAenupoBaHus:

[] Hay4aTcs meuararh ¢ moMouibio 3D mpuHTEepa 6a30BbIE AJIEMEHTHI U TIO
YepTe’kaM roTOBbIE MOJIEIH.

MeranpeamMerHble:

[] CMOTYT HAyuWTbCsl COCTaBJAThH IUIAH MCCJIENOBAHUS M MCIOJb30BAThH
HABBIKU TPOBEACHUS MccaenoBanus ¢ 3D MoJenblo:

[] OCBOSIT OCHOBHBIE MPUEMbI U HABBIKU PELICHUS U300pETaTENbCKUX 3a1a4 1
HAy4aTcs UCMOJIb30BaTh B MPOLIECCE BBHIMOJIHEHUS TPOCKTOB;

[] yCOBEPIICHCTBYIOT HaBBIKM B3aMMOJACHCTBUS B MpOLECCE pealu3aluu
WHIUBUYATbHBIX U KOJUIEKTUBHBIX MPOEKTOB,;

[1 OyAyT MCHOJIb30BaTh 3HAHMS, MOJYYEHHBIE 34 CYET CAMOCTOSITEBHOTO
MOKCKA B MPOLIECCE PEATTU3ALNN TPOEKTA,

[] OCBOSIT OCHOBHBIE 3TAMbl CO3/IaHKS TPOEKTOB OT UCH A0 3alUThI TPOCKTa
¥ Hay4aTcs MPUMEHSThH Ha MPAKTUKE,

[1 OCBOAT OCHOBHBIE OOOOIIEHHBIE METOABI PAOOTHI ¢ WH(pOPMaUMEil ¢
UCIMOJIb30BAHUEM Mporpamm 3D-Mo e poBaHuUs.

JINYHOCTHBIE:

[1 cMmoryT padoTarTh MHAMBUAYAJIbHO, B MaJioil Ipymnie U y4yacTBOBaTh B
KOJIJIEKTUBHOM MPOEKTE;

[] CMOTYT MOHUMATh U MPUHUMATH JIMYHYIO OTBETCTBEHHOCTD 32 PE3YJIbTAThI
KOJIJIEKTUBHOT'O MPOEKTA;

[J cmoryT ©O€3 HalmOMHHaHMs Teaarora yOupaTh CBOe pabouee MeCTo,
OKa3bIBaTh MOMOIIb IPYTUM YUallUMCS;

[1 OyAyT NPOSBISTH TBOPUYECKME HABBIKM M MHULIMATUBY MPHU pa3paboTKe U
3aIIUTE MPOEKTA,;

[1 cMmoryT padoTarh MHAMBHIYaJIbHO, B MaJIOil TpyIIe U y4acTBOBaTh B
KOJIJIEKTUBHOM MPOEKTE;

[] cMOTYT B3aUMOJICHCTBOBATh C JPYTUMH YUAIIMMUCS BHE 3aBUCUMOCTHU OT
HAIIMOHAJILHOCTH, UHTEJUIEKTYAJIbHBIX U TBOPYECKUX CIIOCOOHOCTEH.



7 kaacc. YueOHO-TeMaTHUYeCKOe IJIaHMpoBaHue (34 yaca)

Ne paznena
/ypoka

Conep-xanue

KonnuectBo
JaCcOB

PA3IET I

BBEJIEHUE B TEXHOJIOT'UIO TPEXMEPHOU ITEYATU

Ypok 1

Tema: OcHoBHbIe TexHoJIoTHH 3-D neuaTu

Teopusa: Texuuka 0€30MaCHOCTH. AJTUTHUBHBIE TEXHOJIOTHU.
DKCTpyHep U ero ycTpoicTBo. OCHOBHBIE MOJIB30BATEIBCKHE
xapakrepuctuku 3D- npuntepos. Tepmonnactuku. Texnonorus 3D
neyvaTu.

IIpaxmuka: TloagroToBuTh pacckas 06 onHOM U3 TexHoNMoruit 3D
NevaTy ¢ UCMOJIb30BaHUEM MYJIbTUMENA IPE3eHTaLUH.
Brimonuuts 3aganus 3, 4 u S u3 yueOHUKA.

Ypok 2

Tema: Ilepsasi moneas B OpenSCAD

Teopua: XapakTepucTUKa IPOrpaMMBbI sl TPEXMEPHOTO
MoaenuposaHus. TeepaorenbHOoe Mmonenuposanue. Hactporika
nporpamMmsbl. THTEpdeiic 1 OCHOBBI yIPaBICHHUS.

IIpaxmuxa: BpInoaHUTh 3aaHne 6 — yCTAaHOBUTD MTPOrPaMMBbI
OpenSCAD u 3ananue 7 — BbIOJIHUTD HACTPOMKHU MPOTrPaMMBbl.
CamocTosATEeIbHO MPOBECTH MCCIEA0BaHUE MO YIIPABIEHUIO MBILIBIO
Y KJIABUATYPOIL.

Ypok 3

Tema: Ileuats moaeau Ha 3D npuHTepe

Teopua: Vicnonp3oBaHue cuCTeMbl KOOpaAUHAT. OCHOBHbIE
HACTPOWKH AJIA BBINMONHEHUs nedatu Ha 3D npunTepe. Ilogroroska
k nedatu. Ileyare 3D monenu.

Ipaxmuxa: Tlogroroska k nevatu u nedats 3D Monenu c
HCIIOJIb30BAHUEM PA3HBIX IPOTPAMM.

PA3IET 1T

KOHCTPYKTHUBHAZA BJIOYHAA 'EOMETPUA

21

Ypok 4

Tema: I'padpuueckue npumutusbl B 3D-moaenuposanun. Kyo n
KyOoua

Teopua: Cozmanue ky0a U MPsSIMOYTOJIBHOTO MapaiIeIeUIe/a.
Ocobennoctu 3D-neuaru. [lepemenenne 0OBEKTOB.

Ipaxmuxa: Pa3zpabotka u coznanue mogenei «I[poTHBOTaHKOBBIT
«ex», «ITupamunar, «Ilstepka», «3D», BBIIIOIHUB 3a4aHUs B
yueOnuke 11 15.

Ypok 5

Tema: Illap 1 MHOTOrpAHHHUK

Teopus: Coznanue wapa. Pazpemenne. Cozganue
MHOTOIPaHHUKOB. UTO Takoe peHaepuHr. Hactpoiiku neyatu u
skcriopt B STL-(aii.

Ipaxmuxa: Co3nats wap paauycom 20 mMm. Mccnenosars, kak
reHepupyet nporpamma OpenSCAD mrap npu pa3aniHbIX
3HAYEHUSIX 1apaMeTpa, BLIMOJHUB 3a1aHue 16.

CozpaliTe npocTyro BEPCUIO Maccaxepa i PyK U LIapuK-
AHTHUCTPECC, BBINONHUB 3aAanusA 17, 18 u 19. IloaroroButs k
1e4aTH | BBINOJIHUTH NedaTh Ha 3D-npuHTepe.

Ypok 6

Tema: [lnaunap, npusma, nMpaMuaa

Teopua: OcHOBHbBIE OHATHSA: LUJIUHIP, KOHYC, TPU3Ma U
nupamuaa. CxoacTso u otianuus. IlepemerieHre HECKOIbKUX
00bexToB. OCHOBHBIE OMMOKHK PU MoaenrpoBanun. Komanna
cylinder.

Ipaxmuxa: Bemmonuuts 3ananus 21, 22. Co3nath MoJeIu Kariu U
MEUIKH [0 3aJaHUsAM 22 - 25, IPUMEHHUB TBOPYECKUE HABBIKH.
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Ypoxk 7

Tema: IloBOpoT Tes1 B NPOCTPAHCTBE

Teopua: Komannbl 1 npaBuia MOBOPOTA TeJ B IpOrpamMmme
OpenSCAD. OcobeHHOCTH MTOBOPOTA U MACIITAOUPOBAHHUS TEI.
IIpaBuno npasoit pyku. KOMMEHTapuu K BBINOJHEHUIO 3aaHUM.
Ipaxmuxa: Coznanue mogeneii «Beprymka» u «Iltuna», no
3a0aHusIM 26 u 27.

Ypok 8

Tema: IloBopoT Tes B NPOCTPAHCTBE

Teopua: KoMMeHTapuu K BBIIOJHEHUIO 3aJaHUH.
Ipaxmuxa: Coznanmne moaenei «Caerosuky, «Cobauka» u
«3Be3moukay 1o 3agaHusaM 28 - 30,

Ypok 9

Tema: MacmrabupoBaHue TeJ

Teopus: OcHOBHBIE CBeieHUs O MacIuTadupoBaHuu Tes. Komanna
scale. Ocobernnoctu koManabl. Uto Takoe K03 PUIIUEHTHI
MmaciuTadupoBanus. KoMMeHTapuu K BBITTOJHEHUIO 3aJaHHH.
Ipaxmuxa: Coznanue mogaeneit «Kprouok» u «CnokHas nemka»
1o 3aganusm 31 - 34.

Ypok 10

Tema: BeluuTanne reoMeTpHIeCKHX TeJ

Teopus: KoncrpyktusHas Onouynas reomerpusi. I papuueckue
npumMuTHBbL. Bynesa pasHocTs. OCHOBHbBIE KOMAaHIBL
KoMMeHTapuu K BBITIOJIHEHUIO 33/1aHUS.

Ipaxmuxa: Coznanue mogaenei «Amudex» u «Konbuo» no
MaTepuaaam naparpada 7.

Ypok 11

Tema: BelunTanne reoMeTpHIECKHX TeJ

Teopua: KoMMeHTapuu K BbINOJHEHUIO 3a0aHuil 37 u 39.
Ipaxmuxa: Coznate mogenu «Kprouok» u «Konrouka» no
3aganusM 37 u 39. Pacnieuatats Ha 3D-npunTepe.

Ypok 12

Tema: BeluuTanne reoMeTpHIE€CKHX TeJ

Teopua: KoMMeHTapuu K BBINOJHEHUIO 3aaHui 36 u 38.
Ipaxmuxa: Co3znate mogenu «Jlanps» u «llorpemyuika» no
3aganusM 36 u 38. Pacneuatats Ha 3D-npunTepe.

Ypok 13

Tema: BeluuTanne reoMeTpHIECKHX TeJ

Teopua: KoMmeHTapuu K BbINOJHEHUIO 3a0aHuil 40, 41 u 42.
Ipaxmuka: Co3nate Mogenu «Kpyxka», «Paz0dopHyro Moxenb
Maccaxepa 1A pyk» u «bpenok «I'utapa» no 3ananusm 40, 41 u
42. Pacneuartare Ha 3D nipuHTepe.

Ypok 14

Ilepecedyenue reoMeTpU4YECKHX TeJl

Teopua: byneso nepecedyenue. Pa3nuyHble nepecedeHus
rpaduueckux npuMuTHBOB. Komanaa intersection. OcobenHocTn
KOMaH/Ibl U IOCTPOEHHUs epecedeHnil. Kommenrapun k
BBINIOJIHEHUIO 3a7aHus 406.

IIpakmura: Co3panue mopenei «Yxoy» u «[11abJoH roJoBb.

Ypoxk 15¢

Tema: Ilepecedenne reoMeTpU4eCKHX TeJl

Teopua: KoMMeHTapuu K BBIIOJHEHUIO 3aaHui 47 u 48.
IIpakmuka: CamoctosTenpras padora. Ha 0aze mabnona (puc. 105)
CMOZEeTUPYHTE MyIbTUIIMKALIMOHHOTO nepcoHaxka. Coznanue
Mozienu «CIUHHEPY.

Ypok 16

Tema: MoaennpoBaHue c10KHbIX 00beKTOB

Teopus: OcoOEHHOCTH MOZIETMPOBAHUS CIIOKHBIX OOBEKTOB HA
npUMepe CO3MaHMs UrpatbHOro Kyornka. KommenTapuu
BBINIOJIHEHUIO 3a7aHus 49.

IIpaxmuka: Co3gaHne MOAEIHN UTPAJBHOrO KyOHKa 1o 3a1aHuio 49.
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Ypoxk 17

Tema: Penaepunr

Teopusa: KommenTapuu Kk ©HGOPMAIUU B KOHCOJIH MTOCITE
pernepunra 8 OpenSCAD . OcoGeHHOCTH peHAepUHTa.
IMonuronaneHas cetka. [{uarpamma BpoHCKOro u ee 0COOEHHOCTH.
Tpuanrymsauus Jlenone.

IIpaxmuxa: Y cOBEpIIEHCTBOBAHUE U JOBOJKA MOJI€NIN UTPAJIbHOTO
kyOmka no 3aganuio S0. [leuaTs MOAENN HA IPUHTEPE.

Ypok 18

Tema: O0beguHeHHE reoMeTPHYECKHX TeJl

Teopus: byneso obbennnenue. Komanna union. OcobenHocTH
komaHzel. Kak 3¢ dexTrBHO HCIIONB30BaTh JAHHOE EHCTBUE.
KommenTapuu k BeinonHeHuto 3aganuii 51 u 53 «Enounas
Urpymka» 1 K MarHuTHbIE AEPIKATENN

Ipaxmuxa: Coznanue mozaeneit «Enodynast urpyukay u
«MarautHele gep>xkateany no 3aganusm 51 u 53.

Ypok 19

Tema: O0beguHeHHE reoMeTPUYECKHX TeJl

Teopua: KoMMeHTapuu K BbIOJHEHUIO 3aaaHus 54 «Pakera»
Ipaxmuxa: Co3naTe MOZENb pakeThl MO 3aaHuto 54. PacnieuaTaThb
Ha 3D-npunTepe.

Ypok 20

Tema: Boinykaasi 0601049ka

Teopus: Tpancopmanus TpexMepHbIX 00beKTOB. OCHOBHBIE
MIOHSTHSL: BBIMYKJIO€ MHOKECTBO M BBIITyKJIast 000JIOUKA.
OcobenHocTy TpaHCcHOPMALIUU TPEXMEPHBIX OOBEKTOB C MTOMOIIBIO
komanze! hull Ha mpumepax. KommeHTapuu K BHITOJTHEHHIO
3anaHuii no cozganuto mozenei «Kynon» u «Cepaeuxo.
IIpaxmuxa: Coznanne moneneit «Kynon» u «Cepaedxoy.

Ypok 21

Tema: HemHoro o BexTopax

Teopua: Bextop. Bextopsl B mpocTpancTse. KonnuHeapHble
BekTOpbl. [Tapannensusiii nepenoc. Koopaunarts! Bekropa. Cymma
BeKTOPOB. [IpaBuio Tpeyronpnuka. Ilpasuino mapannenorpamma.
IIpaBuno napannenenunena.

IIpaxmuxa: BeinogHeHNe 3aJaHUN TPEHUPOBOYHBIX 55 U 56..

Ypok 22

Tema: Cymma MHHKOBCKOro

Teopua: Cymma MUHKOBCKOTO IByX MHOTOYroJbHUKOB. CymMma
Munxkosckoro B OpenSCAD. Komanna minkowski, ee
0COOEHHOCTH M UCTIOJIB30BaHUE.

IIpakmuka: BeinonHeHNe 3a4€THOTO 3aJaHUs CO3/IaHUE MOJIEIIH
«3amHsist KphITKa cMapThoHaY.

Ypok 23

Tema: TBopueckuil npoexT

Teopusa: KoMMeHTapuu K BBIIOJHEHUIO TBOPUYECKOIO MTPOEKTA.
IIpaxmuxa: BpInonHEHNE TBOPYECKOTO MPOEKTA MO
TBEpPAOTEIbHOMY MOAEIUPOBAHUIO U TPEXMEPHOH NevaT Mo
COIJIACOBAHUIO C YUUTEJIEM.

PA3IEJ 11

OKCTPY3UA

10

Ypok 24

Tema: /IByxmepHbie 00beKTbI

Teopus: Kparkue ceenenus o0 skctpysuu. [lnockue
reoMeTpuyeckre GUrypsl: IPSMOYTOJNBHUK, KBAAPAT, KPYT, SJUTUIIC.
IIpasuneHble uryper. Pamxu u npodunmm. Kommenrapun k
BBITMIOJTHEHUIO 3a/1aHMUSI.

Ipaxmuka: Co3panne mopenn «Tpadaper KOmKu» 1o 3a7aHUI0
60..

Ypok 25

Tema: /IByxmepHbie 00beKTbI




Teopua: KoMMeHTapuu K BBITIOJHEHUIO 3a1aHui 61 - 63.
lIpaxmuka: Co3nanue tpadaperos: «Tpadaper enkm», Tpadaper
dbopmouek st Beimeukn «Komka» n «Enka» u monenn «bpenoxy.

Ypok 26

Tema: JIluneiinas 3kcTpy3us. Padora ¢ Tekcrom

Teopusa: Kak paborats ¢ TekcToM. JloOaBieHne TeKCTa K TOTOBBIM
MOJIEJISIM pa3HbIMU MeToaamu. KoMMeHTapuu K BBITIOJTHEHUIO
3ananuii 68, 69.

IIpaxmuxa: Cozmanne mozaeneit no 3ananusm 68, 69 ¢
no0aBJIEHUEM TEKCTa Pa3HBIMH METOJIAMHU.

Ypoxk 27

Tema: JIuneiinas sxcrpysusi. Padora ¢ purypamm.

Teopus: Kak pabdorats ¢ purypamu. Komanas! twist u scale u ux
napaMmetpbl. KoMMeHTapuu K BBINMOJHEHUIO 3aaanui 70, 71.
IIpaxmuka: Co3zganue Mopenn ¢ pe3b0oii mo 3aganmsiM 70 u 71.

Ypok 28

Tema: JIluneiinas 3kcTpy3usa. CmemeHnue

Teopusa: Yro takoe cmernenue. Topuesast kpomka. Komanna offset
u ee mapameTpsl. Micnonmb3oBanue komaH bl offset mist
HU3TOTOBJICHUA PA3HBIX MOI[GJ'IG?I. KOMMGHTapI/II/I K BBIITIOJIHCHUIO
3anaHus 72.

Ipaxmuxa: Coznanune monemu «Kpacusasi Baza» u «TpeyroiapHas
Ba3a» Mo 3aJaHui0 72 u 73

Ypok 29

Tema: DxcTpy3usi BpalmeHuem

Teopus: Tena, co3nannble BpameHneM. Bunbl n ocodeHHOCTH
co3manus Tej BpamenneM. Komanna rotate_extrude. OcobenHocTr
€€ UCMoNIb30BaHusA. KOMMEHTapHUH K BBINOJHEHUIO 3aaHUM.
IIpakmuka: Co3panue mopeneit «Boponkay, «Ilnadony» n «Bazay.

Ypok 30

Tema: DxcTpy3us Bpamenuem. Padora ¢ Tekcrom

Teopus: Pabora ¢ purypamu. UcnonszoBarne komanas! difference.
KomMmMenTapuu k BbIONIHEHUIO 3a1aHus 76--80.

Ipaxmuxa: co3nanyue MOJeNH JBYXKOMIIOHEHTHO enku. Co3zaHue
mopeneii « Tapenka» u «badboukay.

Ypok 31

Tema: IKcTpy3usi KOHTYpPOB

Teopusa: IlporpaMMsbl 1ByXMepHOTro depueHusi. JIuneinast
SKCTPYy3HUsl KOHTYPOB. bricTpoe coznanne koHTypoB B LibreCAD.
ITapametps! u HacTpoiiku. KoMMeHTapuu K CO3AaHUI0 MOZEINH 10
3amaHuro 83.

Ipaxmuxa: Cozpanue moaenu «IllaxMaTHbINH KOHbY.

Ypok 32

Tema: DKcTpy3usi KOHTYPOB

Teopus: DXF-daiin. Konseprarus nzobpaxennii 8 DXF.
KomMeHTapuu k BeINoNHEHUIO 3anaHuii 85, 86. Ananus
BO3MOYKHBIX OIIHUOOK.

IIpaxmuxa: Coznanne moneneit «Munbon» u «Kporny, «Jlepeso» u
«[Mamkay.

VYpok 33

Tema: IloBTOpeHue n 00001IeHNE MaTepHaa
Ipaxmuxa: BbIIOJTHUTH TBOPUECKYIO padOTy MO 3aJaHUI0 YUUTEIS

PA3IET]
I\

KOHTPOJIBHBIE 1 U'TOT'OBBIE PABOTbI

Ypok 34

Tema: IlonBeanenue UTOroB..
IIpakmura: KortponbHas pabora




8 kiacc. YueOHO-TemaTHUyecKoe njaHuposanue (34 yaca)

Ne Pasnena
/ypoka

Conep-xanue

KonnuectBo
JaCcOB

PA3IET I

BBEJIEHUE B TEXHOJIOT'UIO TPEXMEPHOU ITEYATU

Ypok 1

Tema: OcHoBHbIe TexHOJI0THH 3D-neyaT (MoBTOpEeHUE U
00001eHNE)

Teopusa: Texuvka 0€30MaCHOCTH. AJTUTHUBHBIE TEXHOJIOTHU.
DKCTpyHep U ero ycTpocTBo. OCHOBHBIE MOJIB30BATEIBCKHE
xapakrepuctuku 3D-nmpuntepos. Tepmonnactuku. Texnonorus 3D-
neyvaTu.

IIpaxmuxka: TlogroroBuTh paccka3 06 onHOM U3 TexHONMOTHi 3D-
NevaTy ¢ UCMOJIb30BaHUEM MYJIbTUMENA IPE3eHTaLUH.
BoeimonanTh 3anaaus 3, 4 u S 13 yueOHNKA

Ypok 2

Tema: IleuaTs Mmogesn Ha 3D-npuHTepe (MOBTOpPEeHHE H
00001eHNne)

Teopua: Vicnonp3oBaHue cUCTEMbI KOOpAUHAT. OCHOBHbIE
HACTPOWKH AJIA BBINONHEHUs edatn Ha 3D-nmpuntepe. Iloaroroska
k nedatu. Ileware 3D-monenu.

Ipaxmuxa: Tlogroroska k rne4yatu u nedats 3D-Monenu c
VCIIOJIb30BAHUEM Pa3HBIX IPOrPaMM

PA3IET 1T

DKCTPY3U [TOBEPXHOCTEU

Ypok 3

Tema: KoncrpykTuHasi 6;104Hasi reomeTpusi (IOBTOPeHHE)
Teopus: I'padudeckne npuUMHTUBBL. JINHEHHAS SKCTPY3HSL.
Ipaxmuxa: CozgaHue Mogesiel o 3aJaHuI0 YUUTes

Ypok 4

Tema: MaccuBbI JaHHBIX.

Teopua: Maccus. DneMeHT MaccuBa. MHIEKC 3/1eMeHTa.
OnHomepHbIe MaccHBBL. J[BymMepHbIie MaccuBbl. [1oJie BBICOT.
Kowmanna surface. [ToBepxXHOCTb U3 TEKCTOBOTO (haiina.
[ToBepxHOCTH M3 rpadudeckoro ¢aia.

IIpaxmuxa: Co3nanue Monesei «@opma aJist 3B€3AbI» M0 3aJaHUIM
91-92

Ypok 5

Tema: MaccuBbI JaHHBIX.

Teopua: Maccus. DneMeHT MaccuBa. MHIEKC 3/1eMeHTa.
OnnomepHble MaccuBbl. J[ByMepHble MaccuBel. [lose BICOT.
Kowmanna surface. [ToBepXHOCTb U3 TEKCTOBOTO (haiina.
[ToBepxHOCTH U3 rpadudeckoro daia.

Ipaxmuxa: Coznanue mopenei «Bai pernon» no 3agasuto 93

PA3IEJ I

ITAPAMETPUYECKOE MOJIEJIMPOBAHUE

27

Ypok 6

Tema: IlapagurmMmsl nporpaMMHupoOBaHHSA

Teopua: UmnepatuBHOe nporpammupoBanue. @yHKIHOHATBHOE
nporpamMmupoBanue. HMcnonb3oBanue nepemeHHbIx. Komanna echo.
Komanna module.

Ipaxmuxa: Coznanue moayJeit (monmporpamm). Co3nanue
MOJIEJIEN U POBEICHUE UCCIEAOBAHNUN MO 3aJaHUsIM 95

Ypoxk 7

Tema: Ilapagurmsl nporpaMMHupoOBaHUSA

Teopus: mnepatusHoe nporpammupoanne. Komanna echo.
Komanga module.

Ipaxmuxa: Co3znaHue MOAENU U IPOBEICHNE UCCIIEA0BAaHUS 110
3anaHusIM 96

Ypok 8

Tema: Ilapaaurmel nporpammuposanus. llepemennsbie
Teopus: Vicnonp3oanne nepeMeHHbIx. Komanna echo. Komanna
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module. OcobeHHOCTH CO3TaHMSI MOAYJICH.
Ipaxmuxa: Coznanue monenu: «Pamkay. J1/3: BBIIOTHATH
TBOpUYECKHIA MPpoeKT «Mopenb Kopadrkay

Ypok 9

Tema: llapaaurmel nporpammuposanus. llepemennsie.
Teopus: Vicnonp3oanue nepeMeHHbIx. Komanna echo. Komanna
module. OcoOeHHOCTH CO31aHUST MO JIEH.

Ipaxmuxa: Coznanue moaenu «JlepepstHHBINA Cpyd» MO 3aJaHUIO
98 ¢ ncnoap3oBaHUEM MPUMEPOB B maparpade. J1/3: BBIIOJHUTD
TBOpYECKHH NPOeKT «Mopenb Kopadianka»

Ypok 10

Tema: Ilapaaurmel nporpammuposanus. llapamerpusanus
Teopusa: Ilapamerpusauus. [lapamerpuueckoe MoaenpoBaHUeE.
INapamerpudeckast monenb. OCOOCHHOCTH CTPYKTYPHOTO
MIPOrpaMMUpPOBAHUSI.

Ipaxmuxa: Coznanue mozaenu «Blio)keHHbIe KOJIbLiay

Ypok 11

Tema: CTpyKTypHOE NpOorpaMMHupoBaHHe

Teopus: OCHOBHBIE ANITOPUTMUYECKUE CTPYKTY B
MOCJIENOBATENILHOCTD, BETBJICHUE, 1IUKJI.

IIpakmuxa: Coznanne monean «EJ04YHBIN mapuk» Mo 3aAaHUsIM
101-103

Ypok 12

Tema: CTpyKTypHOE nIporpaMmMHpoBaHHe

Teopusa: Hukn co cuerynkom. Lukn for. Orpanuuenus npu nevyatu
lIpaxmuxka: (3aueTHoe 3ananue). TBopuecKuil MPOEKT Mo
MOAEJIUPOBAHUIO CBOEH MOJENH €JIOYHOIO apuka no 3agasuo 104

Ypok 13

Tema: CTpyKTypHOE nIporpaMmMHpoBaHHe

Teopus: Bnoxxennsle nukiibl. [lapamerpusauust Mmonenn
IIpaxmuka: Co3panue opraHaiizepa s barapeek u
AKKyMYJIATOPOB 1O 3a7aHui0 105-109 1 moaroToska k neyaTu.
Ileuats Ha npuHTEpE

Ypok 14

Tema: CTpyKTypHOE IporpaMmMHpoBaHHe

Teopua: KoMMeHTapuu K CO3AaHUI0 MOAENH «SIuk 17151 Menoueiy.
Ipaxmuxa: Coznanue Moaenu «uk st Meaoueiy 1o 3a1aHuko
110

Ypok 15

Tema: CTpyKTypHOE NporpaMmMHpoBaHHe

Teopua: KoMmeHTapuu K CO3AaHUIO0 MOAENH «SImuk 1js1 Menoueiy.
lIpakmuka: OxoHuaHue pabOTHI HAZl MOAENbIO « AUk s
Menouen» no 3aganuo 110. Ilogroroska kx nevatu

Ypok 16

Tema: CTpyKTypHOE NporpaMmMupoBaHHe

Teopua: Maccusel 1 BekTopbl. BexTopsl B OpenSCAD.
Ocobennoctu BekTopoB B OpenSCAD u ux UCIONIB30BaHHUE.
Ipaxmuxa: Bemonnenue 3ananus 111 — uccnegosanne padboTsl
MPOrpaMMBbl

Ypoxk 17

Tema: CTpyKTypHOE NporpaMmMHpoBaHHe

IIpaxmuka: Co3panne Mopenn candeTHub o 3anasusm 112, 113.
UccnenoBanune koga Moneu candeTHHIbL. Y COBEPIISHCTBOBAHHE
MOJIJIU, MPEJIOKEHUE 110 M3MEHEHUI0 MOEIU U PeaTi3aLius.

Ypok 18

Tema: CTpykTypHOe nporpammupoBaHue. Ucnoyib3oBaHue
YCJIOBHIA.

Teopua: Ctpyktypa oneparopa ycjosus. [lonHoe u HenosiaHoe
yCJIOBUE.

Ipaxmuxa: Bemonnenue 3ananus «OnruMusanust koaa pasoopHoi
Mozaenu «Maccaxkep st pyk»




Ypok 19

Tema: @ynkunu.

Teopus: Apudpmerndeckue oneparui. BerpoeHasle QyHKINH
OpenSCAD.

Ipaxmuxa: Coznanue Moaenei BpaiieHueM mapadbos u pomoda.
Cosznanue mozeneii: «PomOycy, «Ilapabona» no 3aganusm 118122

Ypok 20 | Tema: ®yHkuum.
Teopua: Onucanue MONb30BATEIBCKUX (PYHKIIHIA.
IHpaxmuxa: Coznanue Moaenei BpaiieHueM mapadboJisl u pomoda.
Cosznanue mozeneii: «PomOycy, «Ilapabona» no 3aganusm 118—122
Ypok 21 | Tema: ®yHkuum.
Teopus: Tlapadonoun, runepbononn, symnconn. [lapabomudeckmii
mwmHAp. ['unepbommueckuii mapadononn. Kononn.
Ipaxmuxa: TIpoBeneHne UcCaenOBaHUN Pa3TUIHBIX HOPM
napaboyionoB 1o 3ananuto 123, Beimonxnenue 3aganmst 125 —
CO3/1aHUE HJIIUIICOUTA
Ypok 22 | Tema: ®yHkuum.
Teopus: Iapabonmueckuii umuHAp. [ unepboamueckuii
napabononn. Konounn.
Ipaxmuxa: TIpoBeaeHne UccaenoOBaHUN Pa3TUYHBIX HOPM
3JUIMNCOUNOB. BeITTOTHEHUE 3aganus 125 — co3maHue DIUITUIICOUA
Ypok 23 | Tema: Tpuronomerpudeckue GyHKUHHU
Teopus: Kpatkue cBeieHUsI O TPUTOHOMETPUYECKUX (PYHKLIMSX.
CuHyC U KOCHHYC.
IIpaxmuxa: Coznanne Moaeseit 3831 1o 3ananusam 126
Ypok 24 | Tema: Tpuronomerpudeckue GyHKUHHU
Teopus: Kpatkue cBeieHHUsI O TPUTOHOMETPUYECKUX (PYHKLIMSX.
3amuce pyukumii B OpenSCAD.
IIpaxkmuxa: Y cOBpEIIEHCTBOBAaHNE MOJIEJIEH 3BE3 MO 3aAaHUSIM
126. JlobaBnenne JIMHEHHON SKCTPY3UU U M€YATh PA3JIUYHBIX 3BE3]]
Ypok 25 | Tema: Tpuronomerpudeckue GyHKUHHU
Ipaxmuxa: Coznanne moaenu «BroskeHHbIe cTakaHUUKH B (hopme
3BE3/bD» M0 3aJaHN0 127
Ypok 26 | Tema: Pekypcus
Teopusa: PexypcusHble moaynu. [lapameTps! pekypcUBHOTO
MOJYJISL.
IIpaxmuxa: VccnenoBaHue napamMeTpoB peKypcri Mo 3aaaduio 132
Ypok 27 | Tema: PekypcuBHoe 1epeBo.
Teopus: PexypcuBHoe nepeBo. OCOOEHHOCTH BBIMOJHEHHS 3aaHUs
10 CO3JaHUI0 MOJIENIU PEKYPCUBHOIO JlepeBa.
Ipaxmuxa: Coznanne monean «PekypCuBHOE IEPEBOY MO 3aAaHUI0
133
Ypok 28 | Tema: [depeso Iludaropa
Teopus: Yo takoe nepeso [Iudaropa. [IpuHIHITEI TOCTPOSHMS.
Ipaxmuxa: Co3znanue u ucciegoBanue Monenu «Jlepeso
ITudaropa» no 3ananuro 134 u puc. 341-345
Ypok 29 | Tema: [depeso Iludaropa
Teopua: KoMMeHTapuu K BBIIOJHEHUIO 3a0aHUs.
Ipaxmuxa: Co3znanue u uccnenoBaHue Monenu «Jlepeso
ITudaropa» no 3ananuro 134 u puc. 341-345
Ypok 30 | Tema: TepHapHasi ycJIOBHAsI onepanusi

Teopua: KpaTkue cBeieHNsI O TEpHAPHOHN YCJIOBHOH ONeparui.
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[Ipumepr! pekypcuBHBIX QyHKINH. KOMMEHTapHH K BBITOJTHEHHIO
3aaanus 135,
Ipaxmuxa: Coznanne mopenu «I[1pusbl mobenurensim»

Ypok 31 | Tema: Umnopt STL-¢aiinos. Ucnosib3oBanue 0HOIHOTEK 1
Teopus: Umnopt STL-¢atinos. Mcnonb3oBanne 6ubinorex
Coznanue Mozenel, coaepkamux roTopbie 00bekThl. Co3manue
mopeneii « BUHT u maiitay.

IIpaxmuka: Co3panue Mozene, ConepIKaliiux TOTOBbIe OOBEKTHI.
Coszpanue Mozeneit «BUHT u maiibay

Ypok 32 | Tema: IloBTOopeHue u 000011eHHe MAaTEePHAJIbI 1
Teopusa: IloBTOpeHNe: OCHOBHbBIE TEOPETUUECKHE CBECHUS U
tepmuHbl. OcobeHHOCTH TBepAOTENbHOTrO 3 D-MonenupoBaHmsL.
Ipaxmuxa: Cozganue 3D-moaenu no 3aaHui0 yUuTess

PA3JIEJI KOHTPOJIBHBIE 1 U'TOT'OBBIE PABOTbI 2
I\
VYpoxk 33 | Teopua: KommeHTapuu K BbIIIOTHEHUIO MPOEKTA. 1
IIpaxmuxa: ITOrosblii TBOpUECKUI TPOEKT
Ypok 34 | Tema: IlogBenenune uToros. 1

IIpaxmuka: 3aBepiieHre padoThI HAZl IPOSKTOM, MPENCTABICHUE
npoekToB. OlieHKa U MOABEIeHUE HTOIOB

HNToroBolii TBOPUECKHUIT IPOEKT

B pamkax 3toro kypca uenecoobpasHo MpHUaepKUBaThCS Uaenu MelikepcTBa. Melikep — UesnoBex,
KOTOPBIHM 13 HabOpa MaTepruajoB U TEXHOJIOTUH CO31aeT KaKOH-TO HOBBIM NPOAyKT. To ecTh B Citydae
MPOEKTa MO TPEXMEPHOMY MOJIESITHUPOBAHUIO UTOIOM pabOThI yHALTUXCS 1T0 KYPCY BBICTyHaeT
HareyataHHbid Ha 3 D-nipuHTEepe 00BbEeKT U TpexMepHast Moneb. 11os1e3HbIH, (Y HKLIMOHATBHBIH,
UMEIOIIHHI ce0eCTOMMOCTD, TUYHO BOCTPeOOBAHHBIN M BO3MOYKHO COIHATLHO 3HAUUMBIH. QueHb
XOPOIIO 3apEKOMEeHIOBAN Ce0sl MOAXO0, KOTAA UTOTOBBIM 33/IaHUEM CITYKHUT OTPEMOHTHPOBATH UTO-
to. HanpuMep, Harledyatats CIOMABIIYIOCS LIECTEPEHKY AJIsl JOMAIHEr0 MUKCEPa, CMOAEIUPOBATh
KpermesK JUIsl YJIMYHOTO TEPMOMETPA, CAeNIaTh KperuieHne MOHUTOpa K cteHe (ro ctangapty VESA).

Takke cTOUT OOpaTUTh BHUMAHUE, UTO MPU TPEXMEPHOH MeuaTu AeHCTBUTEIBHO MOKET MOSBUTCS
TaKOe MMOHATHE, KaK «3aKa3uuk». Torma mpoekT MOKHO CYMTATh YCIENTHbIM, eciiu (Project
Management Body of Knowledge, PMBoK):

®  BBINOJIHEH COTJIACHO YTBEPKACHHBIM KPUTEPHSIM: 00beMy, CPOKY, Ka4eCTBY,
e olecreueHo IIIUTEIbHOE B3aUMOIEHCTBHE C 3aKa3UUKOM, IIPOIOJIKEHHE COTPYAHUYIECTBA B
paMKax MoCJieAyIMUX MPOSKTOB U MHOTO B3aMOAEHCTBHUSL.

EctectBeHHO, Bcé HeOOXOAMMO O(OPMHTE HE B OTKPBITON (hOpMe B3aUMOIEHCTBHUS «3aKa3uUK —
Hcnomuurensy. HampuMep, B Hamei riMHAa3UH IPOBOIATCS OJIarOTBOPUTEINIEHBIC IPMAapKH, Ha
KOTOPBIX IIKOJBHHUKH MPECTABISIOT CBOM TBOPUYECKHE paboThI, a COOpaHHbIE TeHbIH MIePENaroTCs B
IETCKUe ToMa, OJIaroTBOpUTENIbHBIE OPraHu3ari. TakuM 00pa3oM, TO, YTO CASJIAI IKOJIbHHK,
CTAHOBUTCS M COLIMAILHO 3HAYMMBIM U MOJTyYHJIO KOHKPETHYIO (DMHAHCOBYIO OLIEHKY.

B kauectBe «3aKazunkan MOT'YT BBICTYIIATh APYTHUC neJaroru 1 aaMUHHUCTPpaLUA IMKOJIBL. Onu ¢
PAnOCTBIO MPEAJIOKAT OJI HIKOJBHUKOB PAa3HbIC IO CJIOKHOCTHU 3adaHUs. B Takom ciydae
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OILICHWBaHHE YCITEITHOCTH MPOEKTA MPOUCXOAUT ECTECTBEHHO U 0e3 CTPaHHBIX ISl peO&HKa
KpUTEPUEB OLIEHUBAHMS.

Oo0ecneuyenue nporpaMmmsl

Opzanuszayuonnoe
HeoOxoanmo pa3aenuts Kiiace Ha B€ TPYIIIBL, B KAKIONW U3 KOTOPBIX TOJDKHO ObITh 15 - 16 e
Yuebno-memoouueckoe
KoncnekTsl 3auATHI IO TpenMeTy « TBeproTenpHOe MoaenupoBanne u 3D-neqarsy.
HNHCTpyKUMM U TPE3EHTALMU K 3aHATUSIM.
IIpoexTHble 3aaHKs, TPOEKTHI U PEKOMEHAALMU K BBITOJHEHUIO IIPOEKTOB.
JuarHoctrueckue padoTsl ¢ 00pa3aMu BBIITOJHEHNS U OLEHIBAHUEM.
PaznaTouHble MaTepuanbl (K KaXXIOMY 3aHSITHIO).

e [lonoxxeHus 0 KOHKypcax U COPEBHOBAHUSX.
Mamepuanbno-mexuuieckoe

1. KommbroTepHbIii Ky1acc He MeHee ueM Ha 12 pabounx MecT.
JlokanbHas ceTs.

Beixon B HTEpHET ¢ Ka)kaoro pabodero mMecra.

Ckanep, mpUHTEp YE€PHO-OEINbIN U IIBETHO.

AxycTudeckast cucreMa (KOJIOHKH, HayITHUKH, MUKPO(OH).
HntepakTuBHAsA 1OCKA WU SKPaH.

[IporpammHoe obOecniedeHue

e oducusle nporpammsl — naker MSOffice;

¢ rpaduvecKue PeIaKTOPbl — BEKTOPHON U PacTpOBOi rpadpuky;
e mporpamma OpenSCAD.

Pabouee mecmo ob6yuaemozco sxnouaem:

NNk W

e KowmmbioTep (cucTeMHBIIH 00K + MOHUTOD);
e HaymHuku 1 MUKpO(OH.
Pabouee mecmo nedacoeca:

KowmmeroTep (cucteMHslit OJI0K + MOHUTOD).
Kononku n HayurHuKM + MUKPOGOH.
[IpuHTEpHI: IBETHOH U YEPHO OEJbIi.

3D npunrtep — 1 nnu 2.

Cxanep

Jluteparypa

1. 3D-monenupoBanue U npoToTUnUpoBaHue. Y poseHsb 1: yuedHoe nmocodue/ 1. I'. Komocos. —
M. : BUHOM. Jlaboparopus 3nanuii, 2019.

2. 3D-MonenupoBaHue U MPOTOTUNIHPOBaHKE. Y poBeHb 2: yueOHoe nocobue/ 1. I'. Konocos. —
M. : BUHOM. Jlaboparopus 3nanuii, 2019.
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