MYHUIUITAJILHOE BIOKETHOE OBIIIEOBPA3OBATEJIBHOE
YUYPEKIEHWUE
«CPEJHSISI OBIIEOBPA30BATEJIEHAS IIKOJIA Ne 98 (TATAPCKO-
PYCCKASI)» IPUBOJIKCKOI'O PAIIOHA r. KA3AHU

PACCMOTPEHA YTBEPXJIEHA

Ilegarorm4ecKuM COBETOM MPHUKa30M H.0. TUPEKTOpa

MBOY «lIlIxoia Ne 98» r. Kazauu MBOY «lllxoima Ne 98» r.
/01/51.08.2022 Ne 464

IMpoTokon ot 28.08.2022 Ne 1 /{~/’ E.M. 3apyGesxHoBa

JlomonHuTeNEHAS 06106 pa3oBaTelbHas O0Lepa3BUBaoNIas IporpaMma
«3D momenupoBaHHE»
(6a30BEIif YPOBEHE)

HampaBleHHOCTb: TEXHUYIeCKast
Azipecat mporpaMMbl: ydammuecs ot 12 1o 14 ner
Cpok peanuzanuy: 1 rox

ABTOpP-COCTaBHUTENb!
I'umpanoB T.C

Kazanp
2022
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Paznea Nel KoMmiiexe 0CHOBHBIX XapaKTEPHCTHK JONOJHHUTEILHON 00meo0pazoBaTennHoii
o0mepa3BUBaIOIIEll IPOrpaMMbI
IHoncauTeabpHas 3anucKa

JononuurensHas obmeobpasoBaTenbHas obepaspuBaomas nporpamma «3D Mogenupopanme»
(TexHHMUeCKHit Mpodunb) paspaboTaHa Ha OCHOBE:

1. @enepanmsHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6 o6pasoBanmu B Poccuiickoii
Oenepanuny;

2. Konmenmuu pa3sBHTHS JOLOJHHTENBHOrO o6GpasoBamms mo 2030 rojia, YTBEpXKICHHOH
pacropspkerreM IIpaButenscrea. Poccuiickoit @enepammu ot 31 mapra 2022 roga N 678-p;

3. CII 2.4.3648-20 "CanuTapHO-3IHMAEMUOIOTHYECKHE TPEOOBAHMS K OPTaHU3AINIM BOCIIMTAHHS
u 00y4eHH S, OTIbIXA H O3TOPOBICHHS AETEN M MOJIONEKH", yTBEPKICHHBIE IOCTAHOBIEHUEM | TaBHOTO
roCyIapCTBEHHOT0 caHuTapHoro Bpada Poccuiickoii ®@enepammu ot 28.09.2020 Ne 28;

4. Tlopsaka opraHM3alliM H  OCYINECTBIECHHS 00pa3OBaTeNbHOH  [EATENbHOCTH IO
AONOJHUTENBHEIM 061Ie06pa3oBaTENbHEIM TIPOTpaMMaM», YTBEPIKACHHOIO IPHKa3oM MHHHCTEpPCTBA
npocsewmenus Poccuu ot 09.11.2018 . Ne 196 1.;

5. MeTonuyeckux peKOMEHIalyii 10 IPOEKTHPOBAHHIO JOMOIHUTEIBHEIX 06IIe06pa30BaTeIbHEIX
nporpamMM (BKIIOYas pasHOypoBHeBhle mporpammel) (ITmcemo MumnucTepcTBa 0Gpa3oBaHMS M HAYKH
Poccuu ot 18.11.2015 Ne09-3242):

6. MeToau4ecKuX peKOMEHAIM 110 IPOEKTHPOBAHHUIO JOMOTHATENBHBIX 00II€006pa30BaTeENbHBIX
— JONOJHMTENBHEX obmepaspuBaromux mporpamMm B PecrmyGmuke Komu (ITucsmo Munucrepersa
obpa3oBaHuA ¥ MOJIOJCKHOM nomuTHKH Pecrybmixu Komu ot 27.01.2016 Ne07-27/45)

7. IlpaBun nepcOHMGUIMPOBAHHOIO (PMHAHCHPOBAHUS AOMOJIHUTEIBHOTO 00pa3OBaHHUS JAETEH,
YTBEPKACHHBIX IIPUKa3oM MuHKCTEPCTBOM 00pa30BaHus, HAYKH M MOJIOAEXKHON moauTuku Pecmy6iuku
Komu ot 01.06.2018 Ne214-m;

8. Pexomennaruit «IIpoexTuporanmue JIOTIOJIHUTEIBEHEIX 00111e06paz0BATENEHEIX
o0Iepa3BUBAIONIMX MPOrpaMM» (BKIIFOYAS Pa3HOYPOBHEBBIE W MOIYNBHEIE IporpaMmel) I'AVYIO
«PIIIOM.

HononnutenpHas 00meobpa3oBareiibHad o0LepasBuBaiomad nporpamma «3D MozenupoBanue»
HUMEET MEXHUHECKYI0 HanpaeieRHOCHb.

IMporpamma «3D MonenupoBaHHE» YYMTHIBAET BO3PAaCTHBIC H HHIMBHIyalbHBIE OCOOCHHOCTH
yJaiuxcsa ¥ HalrpaBJICHa Ha:

CO3/laHMe HEOOXOMMMBIX YCIOBHM IUIi JIMYHOCTHOTO PpAa3sBHTHS YJAIlUXCH, TO3UTHBHOH
COLIMAIM3ALHH U IPOGECCHOHAIEHOTO CAMOOIIPEAEIICHHS;

YIOBIIETBOpEHHE HHIMBHAYAIBHBIX IIOTPEOHOCTEW, ydalMXCA B  HMHTEIUIEKTYalLHOM,

TEXHUIECKOM pa3BUTHH;
¢dopMupoBaHKe M pa3BHTHE TBOPYECKHX CIIOCOOHOCTE} ydammmxcs, BBIABICHHE, Pa3sBUTHE H

MOIAEPKKY TAJIAHTIUBBIX YIallHXCH.

Hoeu3zna nporpaMMEI 3aKIIIOUATCS B TOM, YTO & peaiu3alus 6yAeT OCyIEeCTBISTECS C MOMOIIBIO
o6opynosanus mkoasHOro Keantopuyma, obecreunBaromero pasBuTie y o6ydaromuxcs COBPEMEHHbBIX
KOMIICTEHI[Mf ¥ HABHIKOB, B TOM 4HCJE€ TEXHHUYECKON, MareMaTHdecKoi, HH(OpMaIHOHHOMN
IPaMOTHOCTH, ()OPMHPOBAHUS KPHTHIECKOTO M KPEATHBHOTO MBIIUICHHS, & TAK)Ke MOBBIIICHHS KadecTBa
o0pa3oBaHus.

AxmyanvHocms. Co3IaHAE TPEXMEPHBIX OOBEKTOB C IIOMOINBIO KOMIBIOTEpAa aKTHBHO
HCIONB3yETCS BO MHOTHX cdepax XKM3HH M Ha JaHHBI MOMEHT JOCTHIJIO BEICOKOro ypopHsa. Ceifuac
10603 MKOJIFHHUK 3HAET, uTo Takoe 3D-rpaduxa, u MHOTHE pebsiTa HHTEPECYIOTCS STHM HalIPaBICHHUEM.

Kunounaycrpus, KOMIBIOTEPHEIE MIPHI, apXHUTEKTypa, AU3aliH HHTEPLEPOB, MPOSKTHPOBAHHE B
Pa3IHYHEIX 0GNACTAX JAESTEIHHOCTH, pEKiiamMa — Bee 3T0 cephl, B KOTOPHIX Ge3 3D-MoaenupoBaHus yxe
He o0oiiTich. Ha maHHBIM MOMEHT - 3TO OYCHb aKTyalbHasi M BocTpeOOBaHHaA TeMa, KoTopas OBICTpO
pa3BUBacTCAd M BBI3BIBACT MHTEPEC Y MHOXECTBA JIOACH, YBIEKAIOMHUXCA KOMIBIOTCPHBIMH
texnonorusamMu. Hacrosmuii mpogeccroHaN B 5TOM Jielie BCera LEeHUTCs M000# opraHu3aluei.



CoBpeMeHHBIE KOMIBIOTEPHBIC IHporpaMMbl  3D-MozenupoBaHus IO3BOJNSIOT — JOOHTHCH
[OpEeKpacHbIX pPe3ylbTaToB. ECTh MHOXECTBO IPHMEpPOB, KOTOpHIE 4Yallle BCEr0 BCTPEYAlOTCS B
COBpeMEHHEIX (UIEMaX U KOMIIBIOTEPHBEIX MIpax. OITO 3axBaThBaiolnue coemd3(dexTrl, 5TO
IIPOIYMaHHEIE 0 MENOYEH IEPCOHaXH, 3TO LENble YAMBHTENBHBEIE MHpPHI, HaJ KOTOPHIMH paGoOTaH
Gompmme rpynmel npodeccronanoB. CyIIecTBYeT MHOXECTBO MAKETOB IIPOTpaMM TPEXMEPHOTO
MozenupoBaHui, Takux kak Tinkercad, Fusion 360, Sculptris, 123D-Design, Inventor, 3D- Studio Max,
Maya, ZBrush, Blender u x p. Yacts koTOpEIX OyzeT u3yueHa.

ITeoazozuueckan uenecoobpasnocme 3aKiIOYacTCs B TOM, YTO JAHHAA MPOrpaMMa IIO3BOJIAT
BBIABHTH 3aHHTEPECOBAHHEIX OOYdJaroIUXcs, IPOSBUBINNX WHTEpPEC K 3HAHMAM, OKa3aThb MM IOMOIOb B
¢opmMupoBaHUE yCTOHYMBOTO MHTEpeca K MOCTPOSHHIO MoJenel ¢ momomsio 3D-npunTepa. B mpomecce
CO3JlaHus MoJelnel, obyJaromuecs: HaydaTcs OOLeJUHSTE PealbHEIA MUD ¢ BUPTYAILHEIM, 3TO IOBBICHT
YPOBEHB IIPOCTPAHCTBEHHOI'O MBIIILIEHUS, BOOOPAXKECHUS.

Omnuuumenvnan o0co0eHHOCMb [AHHOH TIIPOTpaMMBI B TOM, 4YTO HOCHT IIPaKTHKO-
OpHEHTHPOBaHHBIM XapakTep. [IporpaMma THYHOCTHO-OPHEHTHPOBAHA H COCTABJICHA TaK, YTOOI KasKIbIi
pe6EHOK HMET BO3MOMXHOCTH CaMOCTOSTENBHO BEIOpaTh Hambolee WHTEpPEeCHEBIH OOLEKT paboTEL
MPUEMIIEMBIN IS HETO.

Aodpecam npozpammoul. IIporpamva «3D MogemmpoBaHHe» OPHCHTHpPOBaHAa Ha Tl
MOJIPOCTKOBOT'O M CTapIIero IMIKOJILHOro Bo3pacrta: 13 — 14 ner.

Ycnoeun nabopa yuawuxca:

ITpuem ydammxcsi OCyIIECTBIAETCS Ha OCHOBE IMMCHMEHHOIO 3asBIICHHS POAMTENEH (3aKOHHEIX
npencraButeneii). Ha oOydeHne MpHHUMAIOTCSA BCE JKEJIAIOINHUE yYalUecs, He UMEIOIUE MEIUIIMHCKUX
IIPOTHUBOIIOKA3aHMUH.

Ypoesenwv oceoenua npozpammsl: 6a30BEIii.

Ob6vem npozpammot: 70 9acoB.

Cpok oceoenus npozpammel: IporpaMMa paccunTaHa Ha 1 rog oOyderus

Dopma obyuenua — o4Hasl.

Pedxcum 3anamuii: TpOAOKATENLHOCTE 3aHATHS - 40 MUHYT, 2 Yaca B HEJEIIO.

@opma opzaHu3ayuyu: TPYNIOBBIC 3aHATHA, KONMYECTBO ydamiuxcs B rpymmax: 12-15 genopek.
I'pynmoBass popMa 3aHATHI IO3BOJSMET IEJarory MOCTPOMTH IPOLIECC OOYYEHHS B COOTBETCTBHH C
OpUHIUNaMU JuddepeHIEpOBaHHOTO ¥ HHAUBAAYAIFHOTO IOAXONO0B.

3ausaTHs MO MpOrpaMMe COCTOST U3 TEOPETHYECKOM M MpaKTHYEeCKOM dacTei, mpuyem Oosbliee
KOJIMYECTBO BPEMEHH 3aHUMAET IIPAKTHYECKAA JacTh.

Ilenv npozpammevr — co3faH¥e YCIOBHH I HCIIONb30BaHHA OOY4YarOIMMHCA COBPEMEHHBIX
AHGOPMAIIHOHHBIX TEXHOJIOTHH IIPH MOJCIMPOBAHMH KOHCTPYKTOPCKHMX M3JEIHM C IPOCKTHPOBAaHHEM H
HM3rOTOBJICHHEM AeTalieit Ha 3D nmpuHTepe.

3aoauu npozpammei:

Oobyuaowue:

- CO31aTh YCIIOBHS JUIS YCBOEHHS 6230BEIX KOMIIETEHIUM B 00/1aCTH IPOCKTHPOBAHUS,
MOJIETTMPOBaHUS ¥ KOHCTPYHPOBAHHS.

= CO3/1aTh YCJIOBHA JUIA OBJIaJICHHUA YMECHHEM IIPEACTAaBIATE GOPMY IPOCKTHPYEMBIX
00BEKTOB.

= CO3JaTh yCJIOBHS Ul IIPHOOPETEHN HaBEIKOB MOJIEIIMPOBAHUS C IIOMOIIBIO COBPEMEHHBIX
NpPOrpaMMHBIX CPENICTB.

= CO3JaTh YCJIOBHS I/ MproOpeTeHus HaBbiKoB 3D nmevartu.

Pazeusarowue:

- CO3JaTh YCJIOBHA I ()OPMHPOBaHMs YCTOWYHMBOIO IO3HABATEIRHOIO MHTEpPECA K H3YIECHMIO
TEXHUYECKHUX JUCIUILINH,

- CO37aTh YCIIOBUs Ui Pa3BHUTHA YMEHHH ILIaHHPOBAaTh M OPraHM30BBIBATL MHIMBHAYAIBHYIO
paboTy, CTaBHTh yd4eOHyIO 3a7ady, IPHMEHATH HEOOXOMMMEIH WHCTPYMEHTApUHl Il pelleHus
IPaKTHYECKHX 3319, paboTars ¢ HHGOPMANMOHHEIMA HCTOYHUKAMY U 00pabaThiBaTh HHGOPMALIHIO,



- CO3IaTh YCIOBHS JUIS Pa3BUTHS yMEHHIl aHATHM3HPOBATH, COMIOCTARIATE, CPABHUBATE, 0600IIaTE
MO3HABATENILHEIE OOBEKTEI, IeNaTh BEIBOJEI;

- CcO3/aTh YCJIOBHS i Pa3sBUTHS HABLIKOB KOMMYHHMKATHBHOIO B3aMMOICHCTBHsA, KOMaHIHOH
paGOTHI ¥ OpPraHM3allMi COBMECTHOM JEATENFHOCTH M TOTOBHOCTH K CONMAILHOMY B3aMMOJIEHCTBHIO B
COLHAJIEHO 3HAYUMOM JEATEIbHOCTH;

- Cco3/aThb YCIOBHS JUIS Pa3BHTHS YMEHH# (OpMyIMpOBaTh, BHICKA3BIBATH U 3aIIUIIATL CBOE
MHCHHE, IIPE3CHTOBAaTh PE3YNbTaThl CBOECTO TpyJda, HNPHOOPETCHHA ONBITA Y9acTHs B IHCKYCCHIX,
nebarax, 00CyKACHHUSX, MyOINYHBIX BEICTYIIICHHIX.

Bocnumamensnuie:

- CO3JaTh YCJIOBMSI Ijis JWYHOCTHOTO Pa3BUTHSA, HPOMECCHOHATBHOIO CaMOONpPENENCHUS U
TBOPHYECKOM pealn3aliiy B HHXKEHEPHOH cdepe.

- ¢opMHpOBATH CIOCOGHOCTH 33[aBaTh BOIPOCH O NPUMEHHMOCTH NPHBBIYHEIX 3aKOHOB JJIst
pelIeHus KOHKPEeTHOH MHXXCHEPHOM 3a1aM, pa3sBUTHE KPHTHIECKOTO OTHOIICHHS K TOTOBEIM pelenTaM U
obpa3liaM, CTpeMJICHHS K YIYJIICHHIO YX€ CYIIECTBYIOIIMX YCTPOMCTB M CO3JaHHS yIydIIEHHBIX
aHaJIOTOB.

- CIOCOGCTBOBATH PpAa3BUTHIO OTBETCTBEHHOCTH, TpPYHAOMIOOHA, IENCYCTPEMICHHOCTH H
Opr: AQHU30BaHHOCTH.

Yuebnblii mian

Ne Hassanmue pa3neia/TeMbl Bcero | Teopus | Ilpakrika | DopMbI KOHTPOJIA
n/n 9acoB
1 Brenerue. [IpaBuna TeXHUKHA 2 2 BxonHo# KOHTPOIIb
0e30macHOCTH
Moayas 1. OcaoBbi 3D MoaeHpOBAHMS
2 3HaKOMCTRBO C rpa(pUIeCKHM 4 2 2
peaakropoM ThinkerCad
3 Hntepdeiic pemaxropa 4 2 2
4 OCHOBHBIE CIIOCOOBI MOCTPOCHHUST 8 4 4
MOJICTICH
5 TTocTpoenue CIIOKHBIX 0OBEKTOB 20 4 16
6 Co3znanne coOCTBEHHOM MOJIENH 8 2 6 HpOMe)KYTquBIﬁ
KOHTPOJIb
Moayas 2. 3D ne4arb
7 3D Ileuats. Apxurektypa 3D 4 4 -
TIPUHTEPA
8 3HaKOMCTBO C Iporpammoii 3D 4 7 2
npunTepa. IloaroroBka MOIEMM UL
me4ary.
Mogays 3. PaboTa Hax HHIHBHIY AJLHBLIM IPOEKTOM
9 IpoexTpoBaHKE U NEYATh 14 2 12
co6cTBEHHOM COOpHOM KOHCTPYKITHH
10 | Anamms paGoTEL, 3alUTA IPOEKTA 2 2 - 3amuTa mpoeKTa
Hroro| 70 26 44

Conepxauue yueGHOro njiana
BeojHOe 3aHsTHe. [IpaBria TexHuKH 6e30macHoCTH (2 4.)

Moayas 1. Ocuossl 3D MoxeTHpOBaHHSL.
Tema 1. 3makomcTBOo ¢ mnporpamvavu Jas 3D MojeaHpoBaHMS. 3HAKOMCTBO C

rpa¢gpuuecKHM PeIaKTOpoOM ThinkerCad (2 4.)



INpaBuna paGoTsl B TaGopaTopuy U opraHu3anys paGodero mecra. ['padudeckuit pegakTop
ThinkerCad

Teopus: Usyuenne nporpammsr TinkerCad.

ITpaxtuka: Peructpanus Ha caiite. 3HakoMcTBO ¢ Bo3MoxHOCTAMH TinkerCad.

Tema 2. Untepdeiic pexakropa (44.)

Teopus: Jlemonctpanus uurepdetica nporpammel ThinkerCad.

IlpakTuka: 3HAaKOMCTBO C HHCTpyMEHTaMH IporpaMMbl. Macmrab. IlepcnexkTuBHEIN U
OPTOTOHAIGHBIE BUJIBL.

Tema 3. OcHoBHBIE CIIOCOOBI MOCTPOECHHS Moaeeii. (84.)

Teopus: Dtansl co3aHuA MOZENEH H3 MPOCTHIX T€OMETPHIECKHX QHTYD.

IMpaktuka: Co3panue NpoCcTHIX GUryp, rpyNmnupoBKa 0OBEKTOB.

Onepamuu TpaHCHOPMHPOBAHUS, IEPEMEIICHUS.

Tema 4. IlocTpoeHne CJI0KHBIX 00beKTOB. (204.).

Teopus: Merpuaeckue pe3b6sl B Tinkercad. IlapameTpsl mecTepen.

ITpakTuka: VI3roToRNeHue peankHoi mectepHH. lllecTepHs THIIA «IIEBPOHY»

Tema 5. Coznanue codocTBeHHOM Moaenu. (8 1.).

Teopus: JIeMoHCTpanys roToBbIX paboT. [IpuéMeI co3nanus MoJEeH.

IMpaxTuka: [IpoexTrpoBaHHE W MOJIETHPOBAHHE MOJIEIIH 10 JKEJIAHHIO YUCHHUKA.

Moayas 2. 3D neuats.

Tema 6. 3D ITeuats. Apxutextypa 3D npunTepa. (4 4.).

Teopus: M3ydenne 3D npunrepa « Wanhao Duplicatory, mporpamMmst «Curay,

MIPaKTHYECKOE 3aHATHE.

Tema 7. 3aakomcTBo ¢ mporpammoii 3D npuntepa. IloaroroBka Moaenn s nedarn. (44.)

Teopus: 3HaKOMCTBO ¢ nmporpamMoii g 3D npunTepa.

IMpaxtuxa: [Toaroroska mozeneii k nedaru. [levars Momeneii. O6cyxeHue Pe3yILTATOB.

Moayas 3. PaboTa Hax HHAMBHAY AJIbHBIM POEKTOM

Tema 8. IlpoexTHpoBaHME H e4ATH COGCTBEHHOI cOOpHOH KoHCTPYKIMH. (18 1.).

Teopusi: Onpenenenne TeMbl mpoekra. CTPYKTypHPOBaHHE IPOEKTa C BBIICICHUEM II0/3a1aY ULt
ONpeeIeHHBIX TPYI YIamuXcs, 0AO0p HE0OXOAMMBIX MATCPHAJIOB.

ITpaxtuxa: PaGora Hax mpoextoM. Odopmirenne npoexTa. 3aipTa IPOCKTA.

AHanm3 paGoThI 32 IPOLIEIIHHA IOA

ITogBeaeHne HTOrOB.

IIpe3enTanus ¥ 3aMATA TBOPYECKHX pador. (2 1)

Opranmzanus HayyHO-TIpakTHYecko# KoH(pepeHmuH «Hamm AOCTHXCHHMA» B YYPEKICHHH.
IIpeseHTanss M 3aIMTa TBOPYeCKHX paboT. O6CyKueHHE BBIIONHEHHOH paGOTHL Pednexcus.
[InaHupoBaHue AaibHelmeif paGoTel. [IepceKTHBEI yUacTHs B IPOEKTHOH AEATEILHOCTH.

IlnanupyeMslie pe3yJabTaThl

B xoze peamasanuu nporpaMmsl «3D — MopemupoBaHue) JOMKHEI OBITH CO3JJaHEI YCIIOBHS JUIS
JIOCTHXXEHHUS CICAYIONMX Pe3yIbTaToOB:

Juunocmmusie pe3ynomamsi:

O6yuaromuecs 6ynyT I€eMOHCTPHPOBATh B ICATCTIBHOCTH:

- KPUTHYECKOE OTHOLICHHE K HH(pOpManuy 1 H36HpaTeIbHOCTh €€ BOCIIPUSTHAS,

- TOTOBHOCTH ¥ CIIOCOOHOCTB K CaMOPa3BUTHIO U IMYHOCTHOMY CAMOONPENETICHHUIO,

- yMEHHE OpPraHU30BBIBATh CBOIO ACATC/IbHOCTD (INIAHHPOBAHKE, KOHTPOJIb, OLIEHKA);

- CII0COOHOCTD K CaMOCTOATEIBHEIM JEHCTBHAM, OTBETCTBEHHOCTD 3a HX PE3Y/IBTATEI;

- TOTOBHOCTB OTKPEITO BEIp@XKaTh ¥ OTCTAUBATh CBOIO IO3HUIIHIO;

- KOMMYHHKATHBHYIO KOMIIETEHTHOCTD B O0OIIEHHH H COTPYIHAYECTBE CO CBEPCTHAKAMH;

- MOHAMAHHE OCHOB 3KOJIOTHUYECKOM KYJIBTYpEL, COOTBETCTBYIOLICH COBPEMEHHOMY YPOBHIO
3KOJIOTHIECKOT0 MBIILJICHHS.

Memanpeomemrivie pe3yibmamoi:



O6yugaromuecs: 6y1yT JeMOHCTPHPOBATH B IEITENHHOCTH:

- OBIJIAJICHAE COCTABILAIOIIMMH HCCIIEAOBATENbCKOM 1 MPOEKTHOM NeATENLHOCTH, BKIIIOYAS YMEHHUS
BHJETh INpoOJEMy, CTaBUTh BOIPOCHL, BBIJBHIaTh THIOTE3bl, JaBaTh ONpPEACICHHS IOHSTHSIM,
HabmonaTh, IPOBOJUTL SKCIEPUMEHTHI, J€NaTh BHIBOABI M 3aKIIOUCHHS, CTPYKTYPHpOBaTh MaTepHal,
OOBSICHITH, IOKA3LIBATh, 3AIUINATE CBOU HIIEH,

- TOTOBHOCTh OLIEHUBATh NOJIy4arOINuiiCs TBOPYECKHA IPOIYKT M COOTHOCHUTH €r0 C M3HAYATBHBIM
3aMEICJIOM, BBIIOJHATH II0 HEOOXOIMMOCTH KOPPEKIHH JHOO IMPOAYKTa, TU6O0 3aMEBICTa

- CIIOCOOHOCTH CaMOCTOATENBHO OIPEACIATh MOHATHA, CO34aBaTh OGOGINEHMS, yCTaHABIMBATH
aHaJIOTHH, KIacCuUIHPOBATH, CAMOCTOATENLHO BLIGHPATL OCHORAHUS U KPUTEPHH JUTS KIIACCH(DUKAIIH,
YCTaHABIUBATh MPUIHHHO-CIICACTBCHHEIE CBI3M, CTPOMTH JIOTHYECKOE PACCYXICHHE, YMO3aKIIOUCHHE
(MHIYKTHBHOE, JETYKTHBHOE M IO aHAIOTMH) H JeNaTh BBIBOJbI, CAMOCTOATENLHO (hOPMYIHpPOBAaTh
BOIIPOCHI TPOOBIEMHOT0 H HCCIEA0BATENIECKOTO XapaKTepa;

- CIIOCOOHOCTE OPraHM30BHIBAaTh y4eGHOEe COTPYAHHYECTBO U COBMECTHYIO JESTeILHOCTE C
HEAaroroM ¥ CBEPCTHHKAaMH, 3 (EKTUBHYIO HHIVBUIYAIBHYIO W TPYIIIOBYIO paboTy, apryMEHTaldIo U
3aIIATy CBOETO MHEHHS, IPAMOTHOE HCIIONB30BaHHE KOMMYHHMKAIMOHHO- MH()OPMAaLMOHHBIX CPENCTB
JUIS TOCTHKEHMS IIOCTABJICHHOH LM M pa3pelieHne KOH(MIMKTOB Ha OCHOBE COIVIACOBaHMS IO3MIMH H
ydeTa HHTEPECOB.

IlIpeomemnbie pe3ynomamui

OGyuaromuecs 6yAyT AeMOHCTPHPOBATh B JEATEIHLHOCTH:

- BJIaICHUC OCHOBHBIMHY IIOHATHAMHE ¥ TepMuHaMu B obinactu 3D monenuposanus u 3D neuaru;

- BIIaJIeHHE CIIOCO0aMH CO3IaHUS TPEXMEPHEIX O0HLEKTOR;

- TOTOBHOCTh IPUMEHSTH 3HAHUS B OOJIACTM MOJETHMPOBAHHUS IS PEIISHHS MPaKTHUECKHX
3amad;

- BIIaJICHHE CI0c00aMH yIpaBlICHHs 00BEKTaMH B UX PeAaKTHPOBaHUS;

- 3HaHWE MPUHITUIIOB TOCTPOCHHUS CIUIAHHOB U paOOTHI C HUMU;

- TOTOBHOCTB ITPOBOAUTH pabOTy IO MOAEIMPOBAHHUIO IPOCTHIX 06BEKTOB O (hoTOorpaduu HiIH 1Mo
YepTeKaM.



Pazgen Ne 2. KomMiuiexc opraHu3anioOHHO-TIEAArOrMIECKHX YCI0BHIH
YcaoBus pean3anui NPOrpaMMsl

Mamepuanvro-mexnu4eckoe obecneuernue:

Jns mpoBeAeHHs JIeKUMM ¥ MHHHU-KOH(EPCHIMH INPEAYCMOTPEH KaOWHET, OCHAINECHHBINA
KoMIbIoTepHO# TexHuko#, He MeHee 1 IIK Ha aByx oOydaromuxcs, IPOEKTOPOM, 3KPaHOM, MarHATHO-
MapKepHOM JOCKO#, MarHUTHO-MapKEPHBEIM (JIAII-YapTOM.

IIpakTueckue 3aHaTHsa Kypca «3D MonenupoBaHHE» IPOBOIATCS B y4eOHOM TabopaTopww,
IpeAHA3HAYEHHOM NI IIOJrOTOBKH H IPOBEACHHA MojenupoBaHusg. O6opyroBaHue U TeXHHKA paboT B
y4e6HO#i 1a60paTOPUH JODKHBI COOTBETCTBOBATh TPEOOBAHHUAM, IPEIBABISEMEIM K IIPOU3BOICTBEHHEIM
U IpYTHM J1abOpaTOpUsM COOTBETCTBYIOLIETO MPOGUIIS. :

Y4ueOHO-METOANYECKAE CpEeICTBA OOYYCHHA: INPHMEHAEMOE Ha 3aHATHAX AUJAKTHYCCKOS H
y4eOHO-MeToqudecKoe 00eCICYeHHE BKIIIOYAET B ce0s 3IEKTPOHHEIC yUeOHHKH, CIIPABOYHEIE MaTepHaIEL
U CHCTeMEI ucronb3yeMsix [Iporpamm, UHTepHET, paboune TeTpaau 00ydaronmxcs.

CuoenuajanHoe 000pyoBanue mMKkoJaLHOro Kanropuyma:

- HoyTOyku 110 KOJIM9ECTBY y4aIIUXCS;

= MuorohyHKIIHOHAIBHOE YcTpoiicTBo (MPY);

- ®Onunyapr;

- HaGop mis OBICTPOrO NPOTOTHIIMPOBAaHHS JIIEKTPOHHBEIX YCTPOMCTB Ha OCHOBE
MHKPOKOHTPOJUIEPHOM ITaTHOPMBI;

- JIa6opaTopHBI# KOMIUIEKC Il H3y4EHHS POOOTOTEXHUKH, 3D MOIETUPOBaHUS U
[POMEIIILIEHHOTO TU3aifHa;

- 3D npuHTEp MpodeccCHOHATBHBIN;

- 3D npuHTEp Y4COHBIH.
Hugpopmayuonno-memoouueckoe obecneuenue

i MynsTUMEINIHEIE TIPE3CHTAMM 110 BCEM MOAYJAM H T€MaM JJIA COIPOBOXICHHS
3aHATHIA;

2 PaspaboTaHHbIe KOHCTIEKTHI IEKIMOHHBIX 3aHATHH,

3. WnmocTpaTUBHEIH MaTeprall 0 BCEM TEMaM;

4. MeroauyecKue yKa3aHHs O OpraHA3alliy IPaKTHYEeCKUX paboT;

3. TeMaTuka IpOEKTHBIX PaboT;

6. WHdopmaIMoHHas B COpaBo4Has JIATepaTypa.

Ka6uner, B KOTOpOM MPOBOISTCS 3aHSATHS, NOJDKEH OBITH 000OpyZOBaH ymOOHOH MeOelnkio,
mkahaMH M CTEUTaKaMH JUIs XpaHeHHs: MocoOuil ¥ y4eOHBIX MaTepHaloB, HArVIHBEIME IIOCOOHMSME,
JIOCKOHA.

Kaxeii ydammiicss o6ecreunBaeTcs JOCTYIOM K OubnmoreunsiM GoHZaM ¥ poHZaM ayamo u
BHIEO3aMACel MIKOIBbHOM OMOMHOTEKH. BO BpeMs CcaMOCTOATENBbHOM pabOTHI ydalldecs MOryT
nob30BaTsCs MHTEpHETOM It cO0pa JONOIHHUTENLHOIO MaTepuaa.

Kaopoeoe obecneuernue

TononuuTensHas obmeo6pazorarensHas obiepasBuBaromas nporpaMma «3D MoJenupoBaHHUE)
peanmsyercs IHMIAMH, WMMEIONMME BhICIee 00pa3oBaHHC IO HANPABICHHIO (TCXHHYCCKOE)». JLmi
YCIEIHON pealu3alid JaHHOM IIPOrpaMMbl HEOOXOJHMMEI IeJarord, CIOCOOHBIC K HHHOBAIIHOHHOH
npodeccroHaTBHOM JESTENLHOCTH, 00/agaromye HeoOX0AMMEIM YPOBHEM METOJONIOTHIECKOM KYIbTYPhI
¥ C(OPMAPOBAHHON FOTOBHOCTEIO K HEMPEPEIBHOMY 00pa30BAHMIO B TCUCHUE BCCH JKHU3HH.

JIMarnocTHKa pe3yIbTaTHBHOCTH 06pa3oBaTe/IbHOIO Nponecca
Cucrema ouenxu U puKCHPOBaHMS Pe3yabTATOB
B mauane yue6HOro roja ImpH KOMIUIEKTOBAHMM TPYII OCYIIECTBIACTCA BXOIHOH KOHTPOJIH (B
dopme cobeceoBaHHS U CTAPTOBOTO TECTHPOBAHHS) [UIsl ONpENENeHHs YPOBHS PasBUTHS NETEH H X
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TBOPYECKHX CITOCOOHOCTEH M paclpeIe/ICHu 110 rpynmnaM 6a30B0ro ¥ IpOABHHYTOIO YPOBHSL.

ATTECTalMIO ydYaluXci B IPOLECCE peaIu3allMi IIPOrpaMM PEKOMEHAYETCSA IPOBOAMTH C
HCIIOJIb30BAHHUEM JHArHOCTHYECKUX METOMOB.

Ilens mpoBeneHHMS AMATHOCTHKHM — ONpezeleHHe W3MEHEHUS YPOBHS DPA3BUTUS VUAIUXCS, UX
TBOPYECKHX CIIOCOOHOCTEM, IIONydeHHE CBENCHHHM I COBEpIICEHCTBOBaHUS 0OO6Gpa3zoBaTelbHOM
IIpOrpaMMEbI H METOAOB OOy4EHHUS.

IlpomexxyTouHAs NHATHOCTHKA II03BOJIIET BBIABHUTH M IPOAHAIM3HUPOBATH YPOBEHb YCBOCHHUSA
MaTepHala peaan3yeMoro MOLys ¥ BHECTH HEOOXOAUMEIE KOPPEKTUBEL, B TOM YHCIIE U HHANBAAYAILHO.

Hrorosas nuarHocTHKa ABISETCS HEOOXOIUMEIM 3aBEPINAIOIINAM 3JIEMEHTOM IIPOrPAMMEI K
IIPOBOJMTCS IIPH 3aBEPIICHHH Peall3alliy IporpaMMel. B xadecTBe HTOroBo# ()OPMEI aTTeCTalul

peKOMeHIyeTcss IpOBEACHHE HAyYHO-IPAKTHYeCKOM KOH(pEpeHIHH, Ha KOTOPOM ydamquecs
IPENCTABIIIIOT Pe3yIbTaThl IPOEKTHOM JeSTEIFHOCTH (3aIlUTa IPOEKTa).
OmHuM ®3 TMOKasareledl  pe3yibTaTUBHOCTH  peaM3alldd  IPOrpaMM  TEXHHYECKOM

HalpaBIeHHOCTH SABIAETCA YYacTHE B BBICTaBKAaX, KOHKYpCaX, KOH(EPEHIHMSIX MyHHIMIIAIBHOTO,
peruoHansHOro, dheneparsHoro yposHeit. ®opMoii dukcaruu pesynsTaToB B JaHHOM CIydae SBISIOTCS
CBUJIETENHCTRA (CEpTU(HMKATEI YUACTHS), TPAMOTEI U AUILIOMELIOPT(HOINO, CTaThU B HH)OPMAIIMOHHBIX
HCTOYHMKAX U Jp. Pe3yapTaTHBHOE ydacTHe ydalmuxcs B KOHGEPEHIHUAX, KOHKYPCax AacT BO3MOXHOCTh
ABTOMATHYECKH IOIYYaTh «3a4€T» 110 peaIH3allii IIPOrPaMMBIL.

CpaBHHTENBHBIN aHAIN3 Pa3IHYHBIX (POPM KOHTPOIA HMO3BOJIECT OLECHHTH B IIEJIOM JIOCTHXKCHHE
IUTAaHUPYEMBIX Pe3yJIbTaTOB H YPOBHH OCBOCHHMS MPOrpaMME] yJaIIUMHUCSL.

YMECHHA A HAaBBIKH.

YpoBaH IMapameTpsi IToka3zarean

Bricoxmii Teoperudeckue OGyuaromuiicsa riryboko H BCECTOPOHHE YCBOMJ HABBIKH
paboTE;

YPOBEHb 3HaHHS. YBEPEHHO, JIOTMYHO, MOCIENOBATEIbHO M IPAMOTHO M3JIaract

(80-100%) MaTepHual; yMelIo 060CHOBEIBAET H apTyMEHTHPYET
BBIZIBUTAEMEIE UM H/ICH; JEacT BHIBOJEI M 0000IEeHHS;
cBOGOIHO BIaIeeT IOHATHIMH.

IIpakTHueckue Croco0OeH NpUMEHATh MPaKTUIECKUE YMEHMS M HAaBEIKM BO

BpeMs BLIIOJIHEHHS] CAMOCTOATENBHEIX 3a1aHuil. Paboty

BBITNIOJIHSET C COOJIIOJEHHEM MpPaBUJI TEXHHUKH 6€30ImacHOCTH,
aKKypaTHO, JOBOAMT €€ 10 KOHIa. MOXKET OIICHUTh Pe3yJIbTaThl
BBIIOJTHEHKS CBOETO 3a/laHHA U JaTh OLEHKY pabGOTHI CBOEro

TOBAPHIIA.

Cpennmii
YpOBeHb
(50-79%)

Teopernyeckue
3HaHMS.

Tema packpbiTa HSIOCTATOYHO YETKO H MOJHO, TO €CTh

06 ydaroIuiicss OCBOMII pobiieMy, IO CYIECTBY H3JIaraeT ee, Ho
JOIyCKaeT HeCylIeCTBEHHEIE OMMOKA ¥ HETOYHOCTH; CIabo
apryMeHTHpPYEeT Hay4HEIE IOIOKCHHUA, 3aTPyAHACTCS B
¢dopMynupoBaHHH BHIBOJIOB H OOOOINEHMH; JACTHYHO BIIaJeeT

CHCTEMO} TIOHITHIA.

[IpaxTrgeckue

YMCHHUS 1 HAaBBIKH.

Bnaneer 6a30BEIMM HaBHIKAMH W YMEHHAMH, HO HEe Bceraa
MO’KET BHIIOJHHUTE CAMOCTOSITENILHOE 3aaHue, 3aTpyAHIEeTCI U
IIPOCHT oMoy neparora. B pabote nomyckaer HeGPEKHOCTD,
menaeT OoIMMOKHM, HO MOXeET YCTPaHUTH UX TOCIE HABOISIIHMX
BOIIPOCOB MJIM CaMOCTOSATeNbHO. OLEHUTDh Pe3yJbTaThl CBOCH
IeATeIBHOCTH MOXET C IOJICKa3Koii mejarora.

Huzxewmid

YPOBEHb

(MenbmIe
50%)

TeopeTudeckue
3HaHMI.

O6yyaromuiics He YCBOHJI 3HaYMTEILHOM 4acTd MpOOIEMBL,
JOITyCKAeT CyIECTREHHBIE OMUOKY X HETOYHOCTH IIPH
paCCMOTpeHPIH €€; HEC MOXXCT apryMEeHTHPOBATH Hay4HEBIE
MOJIOKEHHS; He QOPMYIIMpYeT BERIBOJOB M 00OOIIEHHIA, HE
BJIaJICCT MOHATHIHBIM aIlllapaToM.

[MTpakTr4eCcKue

Bnageer MUHUMATLHBIMU HAYAIGHEIMYA HABHIKAMHI M YMCHHSAMH.
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YMEHUS M HaBBIKM. | Y4aluiicsl CIIOCOOEH BBINOJIHATH KaXIYIO OIEPALMIO TOJIBKO C
IOJICKa3Koi Ieparora wiM ToBapumeil. B paGore momyckaer
rpy6Onle OIIHOKHM, HE MOXKET UX HAlTH UX Jaxe IOCHe YKa3aHHs.
He cmoco6GeH caMOCTOATENHO OLICHATh PE3yJIbTaThl CBOEH
paboTEIL.

Meroauveckne MaTepHAIBI

JIns ocBOEHHS INPOrpaMMBI HCIONB3YIOTCA pasHOOOpasHBIE NPHEMBI M METOABI OOydeHHS U
BOCIIMTaHMS, BEIOOpP KOTOPHIX OCYIIECTBIAETCA C YIETOM BO3MOXHOCTEH 00YJarOImMXCs, X BO3PACTHBIX
U ICUXO(QU3UIECKUX OCOOEHHOCTEH.

Hcnons3yeMble MeToAnl o0O0ydeHHs, KiaccHpuuupyeMmble IO HMCTOYHMKY 3HaHmd H. M.
BepzumuaeiM 1 B. M. Kopcyrckoii:

- Haz2ns0Hble Memoobl: TEMOHCTPAIUA HATYPaIbHEIX O0BEKTOB, H300pa3UTEIBHEIX CPEICTB
HarIaHOCTH (TaOmuibl, (GUIBMBI, KAPTHH, PUCYHKOB, CX€M, IA0JI0HOB, 00pasnoB, MyJsKed U MoJenei
00BEKTOB);

- Clo8ecHbie Memoobl: CIOKETHBIH, HIITIOCTPaTUBHEIN, HHPOPMAIMOHHEIH paccKas; JEKIHs;
00BACHEHHE; TOKA3aTENILCTBO; 00BSICHUTENFHO-UILTIOCTpPAaTUBHAS U 3BpUCcTHYecKas Gecena;

- npakmuyecKue Memoobvl: IPOBEACHUE IPAKTUIECKUX PaboT

- MemoObl  MYTbmMUMeOUulino20 o0y4enua: MyIbTHMEIUiHAs JIEKIMsA, BHPTyalbHas
IpaKTHYeCKas paboTa, paboTa ¢ 00y4aloIUMH KOMIBIOTEPHBIME IIPOrpaMMaMH U yJeOHEIMH UTpaMH U
JpyTHE.

= u2poewvle Memoobwi.

IIporpamma cTpouTCS HA CIIEAYIOMMX AHAAKTHIECKAX NPHANMNAX 00ImIeH me1aroruku:

- npunyun nayynocmu (OTGHpaeMoe CoJiepKaHue JTOJDKHO OTBEYATh NOCTHKCHUAM HayKH B
COOTBETCTRYIOLIEH 00JIaCTH 3HAHUH );

- NPUHYUR CUCMEMAMUYHOCIY U NOCRedosamenbHocmyu (IOCIE0OBATENbHOE, C YYCTOM
JOTMKA KOHKPETHOM HAyKM M HHTE/UIEKTYyalbHBIX BO3MOXKHOCTEH OOydaromuxcs, pa3sBepTHIBAHHE
coiep KaHus 3HaHHUM, CII0COO0B JEATENHHOCTH);

- npunyun co3nawus oOyyenus (3HAHHMA CTAHOBATCHA JOCTOSIHHUEM UeJIOBEKAa B pelyibTare
CaMOCTOSTENILHOM CO3HATENBHOM JAEATEIEHOCTH);

= NPUHYUN GKMUSHOCMYU U CAMOCMOAMENLHOCMU,

= NPUHYUN HA2NAOHOCMU;

- npunyun oocnynnocmuy (ONTEMATBHBI JUI1 yCBOCHHS 00bEM Marepuaia, Epexos oT
IIPOCTOTO KCIIOXHOMY, OT H3BECTHOTO K HEU3BECTHOMY);

- npunyun ocHosamenvbHocmy (MOIYYEHHE XOPOIIO OCO3HAHHBIX, CHCTEMAaTH3HPOBAHHBIX,
CBSI3aHHBIX C IIPAKTHKOM 3HaHHM, OCBOCHHE YMEHU i HABBIKOB);

- npunyun nocne008amenbHOCmu (chorax IIO3TAITHOCTh BBINIOJHCHHUS IIPAKTHYCCKHX
3aIaHul HIPOXOKACHHS Pa3/IelioB, X JIOTHYESCKask IPECMCTBCHHOCTD B IIPOLIECCe OCYIIECTBIICHHUS);

- NPUHYUR C6A3U OOYHEHUR C NPAKMULECKOU OesiMeNbHOCMbIO, PEANUAMU HCUSHU,

= npunyun eourcmeéa o6paz0eamenvHLIX, pa3eusalOWUX U B0CNUMAMENbHbIX (])ymcuuﬁ
00y4enus.

Crucox JUTEpaTyphbl

Jlureparypa 11 Ie1aroroBs:

1. Bonpimakos B.IT. OcuoBel 3 D-mMoznemuposanus / B.IT. Boiasmakos, A.JI. Boukos.- CII6.:
ITutep, 2013.- 304c.

e Iyruxa E.A. IIoBbIIICHHE TO3HABATEILHOM aKTHBHOCTH NETeH Uepe3 MPOEKTHYIO
nesTensHocTs // «JononauTensroe obpazoranue u BocnuraHuey Ne6(164) 2013. - C.34-36.

JlurepaTrypa AJd YIAMMUXCA:
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1. Bomsmakos B.I1. Ocrosl 3 D-moaenupoBanus / B.I1. Bonemakos, A.JI. Boukos.- CII6.:
ITurep.

2, OcHoBel  Blender, yue6HOe mocobme, 4-m3manme http://www.3d-blender.ru/p/3d-
blender.html

HNuTepHeET-pecypcenl:

VIHTErppOBaHHOE ITPOrpaMMHOE obecreueHne st 3D MoaeInpoBaHus
https://www.autodesk.com/products/fusion-360/overview
http://tinkercad.com

http://autodesk-123d-design.en.lo4d.com/
https://habrahabr.ru/post/157903/
http://3deasy.ru/3dmax_uroki/animaciya.php
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