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IosicHuTE/JALHAA 3aNUCKA

[Iporpamma pa3paboTana Ha OCHOBaHUHM TPEOOBAHUN HOPMATHUBHO-TIPABOBBIX
JOKYMEHTOB:
- yacTh 9 ctatbu 2, ctaThs 28 Denepanbhbiii 3akoH oT 29.12.2012 No 273-D3 «O6
oOpazoBannu B POy,
- [Ipuka3z MunucrepctBa o6pazoBanus u Hayku Poccuiickoit denepanuu ot 29 aBrycra
2013 1. Ne 1008 1. MockBa «O0 yrBepxkaenuu [lopsiaka opranuzanuu u
OCYUIECTBJIEHUSI 00PA30BATENBLHOMN AESITEIILHOCTHU MO TOTOJHUTEIbHBIM
0011e00pa30BaTeIbHBIM IPOrPAMMaM.
- [ToctanoBnenue ['maBHOro rocyaapctBeHHOro canutapHoro Bpaua P® ot 04.07.2014 Ne
41 «O6 yrBepxknenuun CanlluH 2.4.4.3172-14 «CaHuTapHO-3MHIEMUOIOTUYECKIE
TpeOOBaHUS K YCTPONCTBY, COJCpKAaHUIO M OpraHU3aluu pexuma padoThI
00pa3oBaTeNbHbIX OpPraHu3allil TOMOJIHUTEILHOTO 00pa30BaHUs JIETEN»
- Konuenmus pazButus J0NoJHUTEIBLHOTO 00pa3oBanus aetei (Pacnopskenue
[IpaButensctBa PO ot 4 centsiops 2014 r. Ne 1726-p).

3D TEeXHOJIOTUHU SIBJISIFOTCSI IEPEAOBBIMU TEXHOJOTHUSIMH, 3AMIOJTHSIIONUMU COBPEMEHHYIO
*KU3Hb yenoBeka. B ocHoBe 3D rtexHosoruit nexut 3D monenupoBanusi. Ha ceroansiHmii
JI€Hb TPYJHO TPEICTaBUTh pabOTy au3aliHEpa, MPOEKTHPOBIIHMKA, MYJbTUILUIMKATOpa 0e€3
ucrnosnb3oBanuss 3D Mojeneil, MOCTPOCHHBIX C TMOMOIIBIO KoMIbioTepa. Eme Oornee
HIMPOKOMY pacnpocTpaHeHuo 3D MoaenrpoBaHue MOIYUYUIIO B CBSI3U pacnpocTpaHeHueM 3D
npuntepoB. Ceiyac 3D Mojenu HCHONB3YIOTCA BO BCEX OTpacisiX HAyKH, TEXHUKH,
MEAUIMHBI, B KOMMEPYECKOU U YIIPABICHUECKOU JIESITEIbHOCTH.

CrpemutenbHoMy pacnpoctpaneHuto 3D  MoaenupoBaHusi MeENIae€T HEXBaTKa
ITOJITOTOBJIEHHBIX KAJIPOB.

[ToarotoBky 3D MOAENHCTOB OCYIIECTBISIOT YUPEKIACHUS BBICIIIETO 0Opa30BaHUS U
pa3IUYHBIC KypCHl TOBBINICHUS KBIM(HUKAIMKA, HO, HE CMOTpPS Ha OTO, OCYIIIAETCS
neuuT pabOTHUKOB, UMEIOIITUX KOMIIETCHIIUU B JAHHOU 00JIacTH.

AKTYaJIbHOCTH U MeJarorudeckasi mejaeco00pasHoCThb.

Kak u Bce uHdpopmanmoHnele TexHojoruu, 3D MoaenupoBaHHE€ OCHOBAHO Ha
NPUMEHEHUU KOMIBIOTEPHBIX U MPOTPAMMHBIX CPENICTB, KOTOPHIE MOABEPKEHBI OBICTPHIM
U3MeHeHUsIM. Bo3HMKaeT He0oOX0AMMOCTh YCBOEHUS TAHHBIX TEXHOJIOTHI B OoJiee paHHEM
BO3pAacCTe.

[Iporpammusbie cpencrBa 3D MoaenupoBaHUsl MpPEAHA3HAYEHBI JIs MOJIb30BaTENEH,
MMEIOILIUX Pa3IMYHbIA YPOBEHb NOArOTOBKH. [ paduueckue cucteMbl HAYaIbHOTO YPOBHS
MO3BOJISIIOT CTPOUTH CIIOKHBIE MOJIEIHN, KOTOPbIE MOTYT OBITh peajbHO HCIOJIb30BaHBI B
pa3IMyYHBIX 00JACTSIX. DTOMY CIIOCOOCTBYET BO3MOXKHOCTH PEANU3aLMU «B MaTEpUATIC)
TEOPETUUYECKH pa3paboTaHHBIX MojieNiel ¢ momoulsio 3D npuHTepa.



Leap oOyyenussi 10 JaHHOW TMporpaMMme — THpuoOpeTeHne HaBbiKOB 3D
MOJICJIMPOBAHUSI C IIOMOIIBIO COBPEMEHHBIX IPOrPaMMHBIX CpPEACTB M OCHOB 3D
IPUHTEPOB.

3agaun:
Obyuarowue:
O3HaKOMHTCSI C OCHOBHBIMU NOJIO)KEHUSIMU 3D MoAenpoBaHusl.
[Tprobpectu yMeHus: aHaIM3a MPOCTPAHCTBEHHON (hOPMbI OOBEKTOB.
OBnazeTb YMEHHEM MPECTABIATh (HOPMY MIPOSKTUPYEMBIX OOBEKTOB.

[IpuoOpecTu HaBBIKU MOACIUPOBAHUS C TOMOIIBIO COBPEMEHHBIX
IPOrpaMMHBIX CPEICTB.

OcBoutsb HaBbikH 3D nedaru.
Pa3zsusarowue:

Pa3BuTh mpocTpaHCTBEHHOE BOOOpAKEHUE, YMECHHUSI aHAIIN3a i CHHTE3a
MPOCTPAHCTBEHHBIX 0OBEKTOB..

Pa3BuBaTh TEXHUUECKOE U TPOCKTHOE MBIIILICHUE.

Pa3BuTh mo3HaBaTENbHBIC U TBOPUYECKHE CTIOCOOHOCTH 00YJarOIIXCs,
IPUBHUBATh AKTUBHO MMO3HABATEJIbHBIN MMOJIXO0/ K )KU3HU

Pa3BuTh yCcTOMYMBEIN HHTEPEC K IIOUCKOBOM TBOPYECKOU IEATEIIBHOCTH.

Pa3BuBaTh MOTHBALIMIO TOBEACHUS PELICHUA 3aa4 10 PEAIU3aliu B
Marepuae.

Pa3BuTh ymenue paboTaTh Haj MPOEKTOM B KOMaH/E, 3PPEeKTUBHO
pacnpenensTb 00sI3aHHOCTH.

Pa3zBute  ymeHue M3J1araThb MBICJIU B YETKOM  JIOTUYECKOUN
MOCJEA0BATEILHOCTH, OTCTAWBAaTh CBOIO TOYKY 3pPEHMS, aHAJIU3UPOBATh CUTYaAlUIO U
CaMOCTOSITENIbHO HaXOJAUTh OTBETHI HA BOMPOCHI IyTEM JIOTHUECKUX PACCYKICHUM.

Bocnumamenvnuie:

BocrnuraTte 4yBCTBO JIMUYHOM M KOJUIEKTUBHOM OTBETCTBEHHOCTH 32
BBITIOJIHAEMYIO padoTy.

BocnuTaTh HpaBCTBEHHbBIE KAU€CTBA 10 OTHOIICHHUIO K OKPY>KaIOIUM
(m10OpoKeNaTeIbHOCTh, YYBCTBO TOBAPUIIIECTBA U T.1.).

[TpuoOmuTh pebeHka K 310poBOMY 00pa3y KU3HHU.

OcoOenHocTu HA0OpPa 00yYAKOLIIUXCH.

HaGop B 00beiuHeHUsT — CBOOOIHBIM, 110 KEITaHUI0 peOSHKA U UX POJIUTENICH.
Oco0eHHOCTH BO3PACTHOM IPYyIIIbI:

[Iporpamma paccunTaHa Ha ACTCH M MOAPOCTKOB MJIAIIIETO, CPEIHETO

KoJIbHOTO Bo3pacta ot 10 no 13 net. B rpynne 15 denosek, coraacHo
YPOBHSI CLIOCOOHOCTEN M MOATOTOBJICHHOCTH JACTEM.



®opMBbI NPOBEICHUA 3AHATHH.
B xope peanu3zanumn nporpaMmbl UCIIONB3YIOTCS Cleayromue (GopMbl 00yUeHUs:
Ilo oxeamy Oemeii: TpynNoOBbIE, KOJUIEKTUBHBIE, UHAUBUTyaIbHBIE.

Ilo xapakmepy yuebHoii 0essmenbHOCMU:

— Oecebl (BOMPOCHO-OTBETHBIN METOJT aKTUBHOTO B3aUMOJICHCTBUS Me1arora u
00y4JaroIierocs Ha 3aHIATHIX, UCTIOJIB3YETCS] B TEOPETUICCKON YaCcTU 3aHATHS );

- KOHCYJbTaluu (MPOBOMATCS TO 3alpPOCy OOYYAIOMIMXCS C IIENbI0 yCTPAHCHHUS
npoOeioB B 3HAHUSX U YMEHUSAX; YTOYHEHHUIO YCBOEGHHOIO; OTBETHl Ha BOIPOCHI,
BO3HUKIIIME B Mpolecce padoThl U OKa3aHUsS MOMOIIM B OBJIAJICHUU pPa3HbIMU BUJAMU
y4eOHOH U IPAKTUIECKOM TSI TEIILHOCTH);

- IPAKTUYECKUE 3aHATHUS.

Pexxum 3anaruid

3ausarus npoxoasT 1 pa3 B Henento 1o 4 akajgeMudeckux yaca ¢ 10 MUHYTHBIM
EPEPHIBOM.

Cpoku peanu3anuu NporpamMmbi:

[Iporpamma paccunrtana Ha 144 ygaca.
Ilnanupyembie pe3yJbTaThI

[To wToram peanu3aru NporpaMmbl AeTH OYAYT:

3namo:
Tepmunsl 3D MoaenupoBaHus.

Cucrtemy MpOEKIHiA, U30METPUUECKUE U MEPCIEKTUBHBIX N300paKeHUI.
OcHOBHBIE ITpUEMBbI TOCTpoeHust 3D Moenei.

Crioco0bl U pUeMbl peAaKTUPOBAHUS MOJIEIICH.

[Tpunuun padots! 3D nmpUHTEPOB U CIIOCOOBI MOATOTOBKU JETaNICH IS IeUaTy.

Ymemu:
CoznaBatb u peakTupoBaTh 3D Moaenu.

[TonbGupate MaTepuasbl ¥ TEKCTYPUPOBATH MOBEPXHOCTH MOJIEIICH.
BBINIONIHAT BU3yaIM3aLUIO CILICH.
CoritacoBbIBaTh apaMeTPbl MOJEIIU C TAPAMETPAMHU JPYTUX MOJENEH,
pa3paboTaHHbBIX IPYTMMH YYaCTHUKAMM IIPOEKTA..
Ocy1ecTBIATh MOATOTOBKY MOJIENIEN AJIs [TeYaTH.



Y4eOHBIN JIAH

No Paznen Hazpanne Tembr KommuecTBo ®opmbl
4acoB aTTeCTAIMU/KOHTPOJI
BCE |Te |mpa P
ro |op |kru
us | Ka
1. | BBomHoe 3HAKOMCTBO C KOJJIEKTUBOM 1 1
3aHSITHE BBenenue B mporpamMmy
TexHuka 6€30MaCHOCTH. Ompoc
YcraHoBKa MporpaMMHOTO 3 2 |1
oOecrevyeHus. [IpakTueckue
paboTHI
2. | UuTepdoetic, Bxoxnaenne B 3D 16 [3 [13 |CamocrositenpHa
0COOCHHOCTH MoaenupoBanue. Hactpoiika 1
I10. NpUHTEpAa. pabora
3. | O030p 3HAKOMCTBO C MTPOTPaMMOit 14 (3 |11 Omnpoc
BO3MOXKHOCTEH | Ievaru, mpaBuiia yIpaBIeHUs
CO3J1aHUs MOIeTIsIMH (BBIOOD U3
TPEXMEPHBIX KaTajuora).
MOJENEM.
4. | IIpeoOpasoBanu | Hactpoiika neuaru, 0630p 14 (3 |11 o0cyxaeHue
e mudpoBoi napameTpoB. [ledats. pe3yJIbTaToOB
MOJEIIN. IIPOJIEIIAHHOU
paboThI.
5. | Uzyuenue Bei0op miactuka s 14 |3 |11 |oOmee
HACTPOEK C npunrepa. Coznanue o0cyxIeHue B
pacCIIMPEHHBIMH | TPEXMEPHON MOJIEIH. JNaJIOTOBOM
napamMeTpamH. dbopme pazdopa
Marepuaa.
6. | IIpaBuna Jtan Hape3ku. HacTpoiika 14 |3 |11 Onpoc
NOBEJICHUS U IIpUHTEpA. 3aMEHa COoIIa.
Tb.
7. Hactpoiika [Tedats TpexMepHON MOJCITH. 14 |3 |11 |CamocrosiTenbHa
neyvary, s
yCTaHOBKa pabora
apaMeTpoB.




8. YcranoBka Pa3paboTka 1 moaroroBka 14 |3 |11 |CamocrosiTenbHa
0oJiee CIIOKHBIX | POSKTHOM MOJIEIH. b
mapaMeTpoB pabora

9. | Pa3zpabotkau | Pa3paboTka u MoAroToBKa 14 |3 |11 |oOcyxnenue B
MOJITOTOBKA TPOEKTHON MOJICIIH. JTMATIOTOBOM
MPOCKTHOM dopme  pazbopa)
MO/IEITH. Martepuana.

10. | Bpamenue, TpéxmepHas BU3yaIH3aIIus. 14 [3 |11 |CamocrositenpHa
MmacitabupoBa | MTHCTpyMEHTBI Juist s
HHE U obcyxuBanus. [leuatsh pabora
BbIpAaBHUBAHHE.

11. | Ilonsenenue dotootuer. [lepcniekTuBHOE 12 |2 |10 |mpoBeneHue
UTOTOB. TUIAHUPOBAHHUE. BHYTPEHHHX
3aKIIOYUTEIIbH COPEBHOBAHUI
0€ 3aHsTHE. MEXTY

00yJaromuMucs,
y4eOHBIMU
TpyIIaMH,
ydacTue B
IIKOJIbHBIX,
MYHHUITUTIATHHBIX
U PETHOHATBHBIX
COPEBHOBAHMSIX
1o
pPOOOTOTEXHUKE.
BCEI'O: 144 |32 | 112
Coaep:xaHue nmporpaMmbl
Pasznea Yacel
Bonnbie 3anartus. IlpaBuna nosenenus u Th. YcranoBka IIPOrPAMMHOTO 4

oOecrieueHus.

Nurepdetic, ocobennoctu [10. Bxoxnenue B 3D monenuposanue. Hactpoiika 16
PUHTEPA.

O0630p BO3MOXKHOCTEH CO3MaHHS TPEXMEPHBIX Mojened. 3HAKOMCTBO  C 14
IPOrpaMMOii IeYaTH, IpaBuiia YIIPABJICHUSI MOJIEISIME (BBIOOD U3 KaTajora).
[IpeoOpazoBanue nupposoit moaenu. Hacrpoiika nedatu, 0030p mapameTpos. 14

Ileuarts.




N3yueHnue HACcTpoeK C pacUIMpEHHBIMU NapaMmeTpaMu. BbpiOop miuactuka uis 14
npuHTepa. Co3iaHue TpeXMEPHOU MOJIENH.
ITpaBuna noBeaenus u Th. Otan nHape3ku. Hactpolika npunTtepa. 3aMeHa 14
comia.
Hactpoiika neuatu, ycraHoBka napaMmetpoB. Iledats TpeXxMepHOIl MOJIEIH. 14
YcranoBka 0oJiee CI0XKHBIX TapamMeTpoB. PazpaboTka M MOArOTOBKA MPOEKTHOM 14
MOJICJIN.
N3rotoBieHne KOHTPOJIBLHON JETaIH. 14
Bpaienue, maciirabupoBanue U BoipaBHUBaHUE. TpéXMepHas BU3yalu3alusl. 14
WNucTpyMenTsl utst o0caysxuBanus. [leyars
[Toasenenue uroros. 3akaounTenbHoe 3ausaTie. Potootuer. [lepcnekTuBHOE 12
TUIAaHUPOBAHUE.

Hroro 144

(I)OpMI)I KOHTPOJIA X IOABEACHUA HTOI'OB

B nauane 3ansaTus IMPpOBOAUTCA OIIPOC 06y11a}0m14xc;1 I10 BOIIpOCaM MpeAblAYIICTO
3aHATHA.

B KoHUe »3Tama MOAENMPOBAHUS HIPOBOAUTCA  OOCYKIEHHE PE3YyJbTaTOB
MPOEKTUPOBAHUS C OLIEHKOM MpojaenaHHOW paboTbl. Bompockl, KOTOphi€ BO3HUKAIOT Y
00y4Jaronuxcsi, BRBIHOCATCS Ha 00Iee 00CYKIeHHEe TaKkke B AUAIOroBoi opme pazdbopa
MaTepuana.

B xauecTBe mpoBepKHU UCHOJB3YIOTCS pa3iudHble (POPMBI MOJBEIACHUS UTOTOB: MPOBEACHUE
BHYTPEHHUX COPEBHOBAHMM MEXIy OOYy4arolMMUCA, Y4e€OHBIMM TpYIIAaMU; ydacThe B
HIKOJIbHBIX, MyHHUIIMIIAIBHBIX U PETMOHAIBHBIX COPEBHOBAHUAX 110 pOOOTOTEXHHUKE.

OcHOBHBIE CIOCOOBI TOCTPOEHUSI MOJCIIEH.
Opranu3anoHHO-NeJAroru4ecKue yCJIOBHA peaju3alu NporpaMmbl.

1. Y4eOHO-MeTOAUYECKOE 00ecneyeHne MPOrPaMMbl
3aHATHS IPOBOJATCS B (popMe JIEKIHA, 00CYKIECHUS U MPAKTUIECKUX PadoT.
[Ipu paGote ¢ neTbMu B y4eOHBIX TPYIIAX MCIONB3YIOTCS Pa3IMYHBIE METOJIBI:
CJIOBECHBIE, METO/ IIPOOJIEMHOr0 00yU€HUs1, IPOEKTHO-KOHCTPYKTOPCKUN METOJ, a TaKXKe
UTPOBOM METOJ.

Metoa cTporo perjiaMeHTHPOBAHHOIO 3aJaHMsA. BrilonHeHne HHANBUAYAIBHBIX U
rpynnoBeix 3D monenei.

I'pynnoBoii Mmeron (MuHu-rpynmnsl). Co3gaHue MOJENM MO NMPEAJIOKEHHON cxeme
rpynnoi 3aHuMaromuxcs (2— 4 4yeyoBeka); ONpENeTeHHUE poJied U OTBETCTBEHHOCTH,
BbIOOp pallMOHANIBHOIO CIIOC00a CO3aHMsI MOJEIIH.



Metoa camocTosiTe/IbHOM padoTbl. CB0OOAA TPU BEIOOPE TEMBI, METO/IOB U PEXKUMA
paboThl, CO3/1aHKE YCIOBHI JIJIsl MPOSIBICHUS TBOPUYECTBA. 3aIUTa COOCTBEHHOTO MPOEKTA.

CopeBHoBaTeabHbIH MeTOA. [IpoBeieHrE COPEBHOBAHUM 1JIs BBISBICHHUS
HanboJiee KaueCTBEHHOW U OPUTHHAJIIBLHO BBIIIOJHEHHON PaOOTBHI.

CaoBecHblii MeToa. BepOanbHoe onrcanus 3aJaHU U OLICHKH Pe3yJIbTaToB.

Meroa BH3yaibHOI0 BO3AeHCTBUA. [[eMOHCTpanys BU3yaIu3UPOBaHbIX PUCYHKOB,
JEMOHCTpALXs OTIEYaTAHHBIX MOJIEIIN.

Juckycceusi. CMBICIT JaHHOTO METOJIa COCTOMT B OOMEHE B3IJISIaMU MO KOHKPETHOM
npobneme. C NOMOINBIO JAMCKyCCHH, OOydaromuecs I[PUOOPETArOT HOBBIE 3HAHMI,
YKPEIUISIOTCA B COOCTBEHHOM MHEHHUH, Y4aTcs ero oTcramBaTh. Tak Kak IJIaBHOW (yHKLHUEH
JAUCKYCCHHM SIBJIIETCSI CTUMYJIMPOBaHKUE MO3HABATEIbHOIO MHTEpECa, TO JaHHBIM METOJIOM B
IEPBYIO OYEpEe/ib PEIIAETCs 3a/1a4a Pa3BUTHS IO3HABATEIbHOW aKTUBHOCTH 00YYaIOIINXCSL.

MeToanueckoe odecnedeHme

JInst  yCHemHOTO TMPOBEACHHS 3aHATHH OYeHb BaKHA TMOATOTOBKA K HUM,
3aKJII0YAIOIIAsACS B IUIAHUPOBAHUHM PaOOThI, TOJTOTOBKE MAaTEpUANbHON 0a3bl |
CaMOMOJTrOTOBKE Iearora.

B mporecce MOATOTOBKM K 3aHATUSAM MPOAYMBIBACTCS BBOJHAS, OCHOBHAs W
3aKJIFOUNTEIbHAS. YaCTH 3aHATHH, OTMEUYAIOTCS HOBBIC TEPMHUHBI W IOHSATHS, KOTOPHIE
CIICAYeT Pa3bsICHUTh O0YYarOIIUMCS, BBIJCISACTCS TEOPETUYCCKUI MaTepua, HaMedaeTcs
COJIepKaHue TpEeJCTaBIsieMOld WH(OPMAIMY, TOJITOTABIMBAIOTCS HATJITHBIC MPUMEPHI
M3TOTOBJICHHSI MOJICIIH.

B KOHIIe 3aHATHUS POXOIUT OOCYKICHHUE PE3YJIbTATOB U OLIEHKA MPO/ICITAHHON
paboTHI.

MaTepI/IaJILHO-TeXHI/I‘IeCKHe YC/10BUA peajin3aliui NIporpaMmal.

Jlist mpoBeAeHUS 3aHSATUM HEOOXOJMMO JOCTATOYHO MPOCTOPHOE MOMEIICHHE,
KOTOpPO€ JOJDKHO OBITh XOPOIIO OCBEHIEHO M 000pYAOBaHO HEOOXOIMMON MeOelnbio:
CTOJIbI, CTYNbsl, IIKadbl — BUTPUHBI [UIsI XPAHEHUS MaTepUajoB, CHEIHAIBHOTO
WHCTPYMEHTA, MPHUCIIOCOOTICHUH, YepTexeit, moaenei. s paboTel HEOOXOIUMO HMETh
J0CTAaTOYHOE KOJMYECTBO HATJISAHOTO U yyeObHoro marepuana u TCO.

Jiis1 peaqu3zanum nNporpaMMbl HEOOX0TUMO:
KomnbrorepHsiii kiacc 12 mr.
CucremHoe mporpamMmMmuoe obecnieuenue (Windows)
[Tporpammuoe o6ecnieuenne Kommac
[Iporpammuoe obecnieuenue Autodesk Fusion360
[Ipoextop
3D nipuHTEp
[Iporpamma st 3D npunTepa tuna Slicer
[BetHoi#t punament ABS wnu PLA (1.75)

AR e



NudopmanuonHoe odecnieyeHne NporpaMmbl

HNuTepHeT-pecypcesbl:
1. http://www.123dapp.com/design
2. http://www.autodesk.com/products/fusion-360/learn-training-tutorials
3. http://www.123dapp.com/design
4. https://www.youtube.com/watch?v=w_X2uoD UKI
5. https://www.youtube.com/watch?v=KK g jiJI0A
6. https://www.youtube.com/watch?v=hHXHiboMyaU
7. http://autodeskeducation.ru/winterschool2016/masterclasses/
8. http://make-3d.ru/articles/chto-takoe-3d-pechat/
9. https://www.youtube.com/watch?v=EQ-W4qxF5Sk
10. http://3dwiki.ru/kak-rabotaet-3d-printer-bazovye-ponyatiya-i-nekotorye-
vazhnye-terminy/
11. https://www.youtube.com/watch?v=gWBV 5vxKjOw



