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1. KOMIUIEKC OCHOBHbBIX XAPAKTEPUCTUK [TPOI'PAMMBI
1. TlosicHuTenpHas 3amMcKa

JlononHurenbHas ob1iepas3BuBaromas nporpamma «Hadansnele cBeaenus no 3D-monenupoBanuo» (nanee [Iporpamma) sBisieTcs TEXHUYECKOI
HaIPaBJIEHHOCTU. B ee 0CHOBE J1e)kaT HOpMaTUBHBIE JOKYMEHTHI:
Koncturynus PO;
Konsennus OOH o mpaBax pebeHka;
®denepanbHblil 3akoH OT 29 aekadpst 2012 roma Ne273-d3 «O6 obpazoBanuu B Poccuiickoit deneparuny;
KoHuenmus pa3BuTHs JONOIHUTEILHOTO 00pa3oBaHus Aerel (yTBepkaeHa pacnopsbkenreM [Ipasutenscra Poccuiickoit @eneparumn
oT 4 centsa6ps 2014 1. Ne 1726-p);
o Ilopsimok opraHu3anyy U OCYIIECTBICHUS 00pa30BaTeIbHON AEATEIBHOCTH IO JOTOJTHUTEIBHBIM 00111€00pa30BaTeIbHBIM TPOTpPaMMaM
(yrBepxkaeH IIpukazom MunuctepcTBa oOpa3oBanus u Hayku Poccuiickoit @enepaunu ot 9 HoAOpst 2018 r. Ne 196);
o Ilucemo MunucrepcTBa o6pazoBanus u Hayku Poccuiickoit @eneparuu ot 11.12.2006 1. Ne 06-1844 «O npumepHbIX TpeOOBaHUAX K
IIporpamMmMam JIONOJIHUTEIBHOT0 00pa3oBaHus AeTei»;
o Ilucemo munHHcTEepcTBa 00pa3oBanus U Hayku P® ot 18 Hos0ps 2015 1.
Ne(9-3242 «O nanpapieHur HHOPMALMU: METOAMYECKUE PEKOMEHIALIUH 110 IPOEKTUPOBAHUIO JIOMIOJIHUTEIbHBIX 00IIepa3BUBAIOIINUX IIPOrPaMM;
o ITucemo muHHCTEpCcTBa 0Opa3oBanus 1 Hayku PO ot 29 mapra 2016 r. NeBK- 641/09 «O nanpasineHnu nHOOPMAIIH: METOHYECKUE
PEKOMEHAALUY 110 peayIn3alluy aJalTHPOBAHHBIX JOMOJHUTEIbHBIX 00IIepa3BUBAIOIINX IPOIPAMM;
o Ilucemo munHcTEepcTBa 00pa3oBanus u Hayku P® ot 28 ampens 2017 r.
Ne(09-3242 «O nanpapieHun HHOPMALIMU: METOANYECKHE PEKOMEHIALlUH 110 OpPraHU3alii HE3aBUCHUMOM OLIEHKH KaueCTBa JIOTOJIHUTEIIbHBIX
o011epa3BUBAIOIINX IPOrPaMM»;
o IlocranoBnenue I'maBHOTO rocyiapcTBEHHOr0 caHUTapHOTO Bpada Poccuiickoit @eneparuu ot 4 uroinst 2014 r. N 41 r. Mocksa «O0
yrBepxkaeHun CanlluH 2.4.4.3172-14 «CanutapHo-31H1IEMUOJIOTHYECKUE TPEOOBAaHNUS K YCTPOMCTBY, COAEPKAHUIO U OPTaHU3ALIUN
pekuma paboThl 00pa3oBaTeIbHBIX OPraHU3aIUI JOTIOJIHUTEILHOIO 00pa30BaHMs JeTel»;

o O

O

COS)IaHI/Ie TPEXMEPHBIX 00BEKTOB C MMOMOIIIBIO KOMITBHOTEPA AKTHUBHO UCIOJB3YCTCI BO MHOT'HUX C(i)ean ’KM3HH M Ha JAHHBIA MOMEHT JOCTHUIIIO
BBICOKOI'O YPOBHA. Ceityac J1F000# IMIKOJILHUK 3HACT, 4YTO TaAKOC 3D-rpa(1)m<a, N MHOTHC pe6;ITa HHTCPECYIOTCA 3TUM HAIIPABJIICHUCM.

KunounaycTpus, KOMIOBIOTEPHBIE UTPBI, ApXUTEKTYpa, TU3ailH HUHTEPbEPOB, IPOESKTUPOBAHKE B PA3IMUHBIX 001aCTIX AESITEIbHOCTH, peKiiaMa — BCe
3TO cepsl, B KOTOphIX 0e3 3D-MoaenupoBanus yxe He 00oiTich. Ha naHHBII MOMEHT - 3TO OU€HB aKTyalbHas U BocTpeOOBaHHAs TeMa, KOTopast
6BICTpO paSBI/IBaeTCH U BBI3BIBACT I/IHTepeC y MHO>XECTBa n}011e171, aneKa}onmxcs[ KOMHLI—OTepHBIMI/I TCXHOJIOTUSMMH. HaCTOSIHII/Iﬁ HpO(i)eCCI/IOHaJ'I B OTOM
JIeJIe BCET/Ia IEHUTCS JII000i OpraHu3ainei.

CoBpeMeHHbBIE KOMIIBIOTEPHBIE TIPOTrpaMMBbI 3D-MoIeTMpOBaHuS TO3BOJISIIOT JOOUTHCS TIPEKPACHBIX Pe3yabTaToB. ECTh MHOKECTBO IPUMEPOB,
KOTOpBIE Yallle BCET0 BCTPEYAIOTCS B COBPEMEHHBIX (PMIIbMaX M KOMIBIOTEPHBIX UTpaxX. ITO 3aXBaThIBAIOIIUE CIIEIP(PPEKTHI, 3TO MPOAYMAHHBIE 10
MeJTouei epCoOHaKH, BBITIISISIINE KaK )KUBBIE CYIIIECTBA, ATO IENbIe yIUBUTEILHBIC MUPBI, HAJI KOTOPBIMH PadO0Taty OOJIBIITNE TPYIIITEI
npodeccronanoB. CymecTByeT MHOKECTBO MTAKETOB MPOrpaMM TPEXMEPHOT0 MoiepoBanus, Takux kak Tinkercad, Fusion 360, Sculptris, 123D-
Design, Inventor, 3D- Studio Max, Maya, ZBrush, Blender u 1 p. YacTs KOTOpBIX OyaeT u3y4eHa.



Ilenarornyeckas ejecoo0pa3HOCTh 3aKIFOYACTCS B TOM, YTO JIaHHAsI IPOrpaMMa MO3BOJUT BBISIBUTH 3aMHTEPECOBAHHBIX 00YYaIOIINXCS,
MIPOSIBUBIIIMX HHTEPEC K 3HAHHUSM, OKa3aTh UM ITOMOIIb B (POPMUPOBAHUN YCTOWYMBOTO HHTEPECA K TIOCTPOCHUIO MOJIeIIel ¢ moMolnbto 3D-npuHTepa.
B niporiecce co3manus Mozeneit, o0yJaromuecs HaydaTcsi O0beIMHATh PEATbHBIA MUDP C BUPTYaTbHBIM, 3TO TIOBBICUT YPOBEHb IPOCTPAHCTBEHHOTO
MBIIICHHSI, BOOOPaKEHUSI.

OpFaHI/I3aI_II/I$I 3aHSATHI B O6’beI[I/IHeHI/II/I u BbI60p MCTOHOB OIMUPACTCA HAa COBPECMCHHBIC IICUXOJIOTO-TICAArOrHIYCCKUEC PCKOMCH AU, HOBEMIIIHE
METOJHUKU. HporpaMMy OTIIMYACT MPAKTUYCCKAA HAIIPABJICHHOCTDh NIPCIIOJaBaHUA B COUCTAHUU C TCOpCTH‘ICCKOﬁ, TBOp‘IeCKI/Iﬁ IIOUCK, Hay‘IHBIfI u
COBpeMeHHLIfI noaxod, BHCAPCHNUEC HOBBIX OPUTHMHAJIBHBIX MCTOAOB U ITPUCMOB 06yqu1/1;1 B COUCTAaHHUHU C ,[[I/I(b(bepeHL[I/IpOBaHHHM MoaxoJ0M
O6y‘{eHI/I${. I'maBHBIM YCJIOBHUEM KaXXI0I'0 3aHATUSA ABJISACTCA 3MOI.[PIOH3J'II)HBII>1 HaCTpOﬁ, PaCIIOJIOKCHHOCTD K pasMBINIJICHUAM U XKCJIIaHUC TBOPUTE.
Ka;leaﬂ BCTpE€UYa — 3TO CBOGO6p33HOC HAaCTPOCHHUCE, TBOp“IeCKI/Iﬁ MUTI' €ATCIIBHOCTH U ITI0JIET (baHTaSI/II/I, COOCTBEHHOI'O OCO3HAHHUA ¥ IOHUMAaHHS.

1.1 HanpaBJiIeHHOCTHh MPOrPaMMbl — TEXHHUYECKasI.
1.2 YpoBeHb 0cBOeHMS TPOrPaMMBbI: 0a30BEIii.

1.3 AKTyaJIbHOCTH MPOrPaMMbI BRIOPAaHHOHN TeMbl 00YCIIOBIIEHA TPAKTHUECKU TOBCEMECTHBIM HCIIOIb30BAaHHEM TPEXMEPHON IpadKu B Pa3IHUHbIX
oTpaciiix U cepax IesTeIbHOCTH, 3HAHHE KOTOPO CTAHOBUTCS Bce OoJiee HEOOXOAMMBIM JIJIsl TOJHOLIEHHOTO Pa3BUTHSI TUYHOCTH.

1.4 HoBu3Ha nporpamMmmsl

HoBu3Ha naHHOM porpaMMbl COCTOMT B TOM, UTO 3aHATHS 110 3D MOAEIMpPOBAaHUIO IOMOTAIOT IPHOOPECTH IITyOOKHE 3HAHUS B 00JaCTH TEXHUUECKUX
HayK, LIEHHbIE PAKTUYECKUE YMEHUS U HaBBbIKH, BOCIUTHIBAIOT TPYAOIO0NE, TUCIIUIUIMHUPOBAHHOCTb, KYJIBTYPY TPYAa, 3 yMEHHE padboTaTh B
KOJUIEKTHUBE. 3HAHUS, IOJy4YE€HHBIE ITPU U3ydeHUH nporpammbl «HauanbHble cBeeHns 3DMoienpoBaHus», ydauecs MOTyT IPUMEHUTh 1S
MOJIFOTOBKH MYJIbTUMEIMMHBIX pa3pabOTOK MO PA3IUYHBIM MIpeIMeTaM — MaTeMaTHKe, (pu3nke, XUMUH, OHoI0ruu 1 1p. TpexmepHoe MoJIeInpoBaHue
CIIYKUT OCHOBOU JUISl U3yYE€HHS CUCTEM BUPTYaJIbHON PEAIIBHOCTH.

1.5 OranunTenbHast 0CO0EHHOCTH 00Pa30BATEIILHON TPOTPAMMBI 3aKJTFOUAETCS B aJalTHPOBAHHOM JIJIsl BOCIIPUSTHS ITKOJIHbHUKAMH COJIEP KaHUHT
nporpamMMbl 00ydeHust 3D- TeXHOIOTHIM, TAKUM KaK:

MHXEHEepHas CCTeMa aBTOMAaTU3UPOBAHHOTO MPOEKTUPOBAHUS,
KOMITbIOTEPHBIN peIakTop TpeXMEpHOI rpaduku,
POTOTUIIHPOBAHUE,
o 3D-neuyars.
[IporpaMmMa JTMYHOCTHO-OPUEHTHPOBAHA U COCTABIIEHA TAK, YTOOBI KaXKIbli peOEHOK MMEN BO3MOKHOCTh CAaMOCTOSITENIHO BBIOpaTh Haubosee
MHTEPECHBIN 00bEKT paboThl, IpUEMIIEMbIH AJIs HETO.

O O O

1.6 Anpecar nmporpaMMsl:

[Tporpamma paccuntana Ha yqammxcs ot 14 o 167er.

1.7 O6BEM U CpoKHU POBEACHUSI IPOTPAMMBI:

O06mwem nporpammsl: 34 yaca



Cpok ocBoeHus nmporpaMmsl — 1 rof.
1.8 ®opmbl opranu3anum 00pa3oBaTeJbHOI0 Npouecca:

OcHoBHas (popma npoBeieHUs 3aHATUN — FPYIIOBast. 3aHATHS 110 IPOrpaMMe COCTOAT U3 TEOPETUUECKON U MpaKTUYECKOoi yacTeil. TeopeTnueckas
4acTh IPOXOJUT B Bue JeKiui. [IpakTuyeckas 4acTh mpelycMaTpUBaeT BHIMOIHEHHUE 3aJaHUH 110 U3yUYE€HHBIM TEMaM.

1.9 Pexxum 3ansTHIA: | pa3 B HEENIO, TPOAOIDKUTEIBLHOCTD 3aHaTHs 1 akagemMudeckuii yac. O0IIee KOJIMYeCTBO YacoB, 3aIlJIAHMPOBAHHBIX HA TIEPUO/T
oOydeHus -344.

@OpMBI U PEKUM 3aHATUN
3aHATUSA NPOrpaMMBbl IPEANONAraloT IOCTOSIHHOE YepeloBaHue pa3inyHbIX (opM 00ydeHus (PppoHTasbHas, rPyNIoBas, UHAUBUyalbHas), YTO
MO3BOJISIET COXPAHATH IOCTOSIHHYIO AKTUBHOCTH 00YYaIOIIHUXCSL.

JU1st pa3BUTHUS TBOPUECKUX CIIOCOOHOCTEH 00yUarommxcst HeOOXOAMMO CO3aTh CUTYALUIO 3aMHTEPECOBAHHOCTH. 3/1€Ch PEIlAIoIIee 3HAUEHUE UMEET
HE caMo 10 ceOe coziepKaHne 3HaHUM, a THII AeATeIbHOCTH, B KOTOPOH OHH IproOpeTanuck. [[o3ToMy akIeHT cTaBUTCS HA pazHooOpaszue Gpopm u
TUTIOB aKTUBHOCTH OOYYAIOIINXCS, B KOTOPBIX MIPUOOPETAIOTCS 3HAHUS U CO3JAI0TCS aBTOPCKUE MPOAYKTHI Ba)KHBIM 37IeMEHTOM 00yUYESHHS

Bo3MoxHEIE q)OpMI)I opramm3anvu ACATCIbHOCTH yHalllUXCA HA 3aHATHU: UHAWNBUAYyaJIbHad

o TpymmoBas
o (poHTambHAS
o WHAWBUAYAILHO-TPYIIIOBAs
o paboTa 1o nmoArpymnmam (1o 3BeHbsIM)
Bo3MmorkHBIE GOPMBI IPOBEICHHSI 3aHATHI: KPYTJIBI CTOJI, CEMHHAP, Ja00opaTOpHOE 3aHATHE, MACTEP-KIIacC, COPEBHOBAHNE, BHKTOPHHA, «MO3TOBOMH
LITYpM», BBICTaBKa, 3aHATHE-UTPa, TYPHUP, 3aLIUTA IPOEKTOB, IPAKTUUECKOE 3aHATHE, IPE3CHTAIMS, KOHKYPC, KOHCYJIbTaIHs, KOHQEepeHIHs,
spMapKa 1 JIpyrue.

2. llens yueOHOTO Kypca:

HeJ’IL mporpaMmal «HavanpHbIe cCBenCHMS 3-D MOJCIIMPOBAHUA» - CO3AAHUC YCHOBI/Iﬁ I UCITOJIb30BaHUA O6y‘{aIOIHI/IMI/IC$I COBPCMCHHBIX
I/IH(I)OpMaI_II/IOHHLIX TEXHOJIOT UM IIpu MOACIINPOBAHUN KOHCTPYKTOPCKUX U3JIETUH C MMPOCKTUPOBAHNUEM U U3TOTOBJICHUCM JeTajeu Ha 3-D IIPUHTEPC.

Bagaun:
Obpazosamenvhoie:

e OcBoeHne 6a30BBIX KOMIIETCHIINI B 00JaCTH TPOSKTHUPOBAHMSI, MOJICTUPOBAHUS K KOHCTPYHUPOBAHHS.
e OBnaseTh yMEHHEM MPEACTABIATH GOPMY MPOCKTHPYEMBIX 0OBEKTOB.
e [IpuoGpecTr HABBIKKM MOJIECTUPOBAHUS C TIOMOIIBIO COBPEMEHHBIX MPOTPAMMHBIX CPEJICTB.
e Ocsouth HaBeIkH 3D meyaTn.
Jluunocmmueule:

o  dopmupoBaHHe TBOPUECKON MHUIIMATUBHI IIPU Pa3pabOTKe TEXHUUYECKUX YCTPOUCTB.



No HasBanue pa3nenos u tem DopMbI 3aHITUI Yacer
Teopus [IpakTuka | Bcero

1 | BrogHoe 3ansaTue. [IpaBuna Texuuku 0e30macHOCTH I'pynmoBeie 1 - 1

2 | 3nakomcTBO ¢ rpaduueckuM peaakropom ThinkerCad I'pynmnoBeie 1 1 2
Hutepdeiic peqakropa ['pynmoBsie 1 1 2
OcHoBHbIE CTTIOCOOBI TOCTPOEHUST MOJIENEH ['pymnmnoBeie, UHAUBUAYAIbHBIE | 2 2 4
[TocTpoeHue cinoxKHBIX 0OBEKTOB ['pynmoBble, UHAUBHUYANbHbIE | 2 8 10
Co3ganue cOOCTBEHHON MOJIEIN WHUBUIYaJIbHbBIE 1 3 4

3 | 3D Ileuats. Apxurektypa 3D npunrtepa ['pymmoBsie 2 - 2
3HakoMcTBO ¢ iporpammoit 3D npunTepa. [logroroBka moaenu ais ['pynnoBsie, HHAMBUIYaIbHbBIE 1 1 2
MeYaTH.

4 | IIpoekTHpoBaHKE U MT€4aTh COOCTBEHHON COOPHON KOHCTPYKLIUU WHIVBUAYaJIbHbBIE 1 5 6

5 | AHanu3 paboThl 3a MPOIIEIIINNA IO ['pynnoBeie 1 - 1

Hroro: | 13 21 34

¢ PasBuTHe TaKMX Ba)KHBIX JJMYHOCTHBIX KOMHCTCHIII/Iﬁ KakK: rmaMsaThb, BHUMAaHHUC, CIIOCOOHOCTD JIOTHYECKH MBICIIUTD U AHAJIN3UPOBATh,
KOHIOCHTPUPOBATH BHUMAaHWEC HaA I'NTABHOM ITPU pa60Te Haa IMMPOCKTaMHU.

o Pacmupenue kpyra HHTEPECOB, pa3BUTHE CAMOCTOATEIIBHOCTH, aKKyPaTHOCTH, OTBETCTBEHHOCTH, aKTUBHOCTH, KPUTUYECKOIO U TBOPYECKOTO
MBIIJIEHHS] IPU paboTe B KOMaH 1€, IPOBEACHUH UCCIIeI0BAaHUH, BHITOJIHEHUN UHIMBUYalbHBIX U TPYIIOBBIX 33IaHUN TPU
KOHCTPYMPOBAaHUH U MOJEIMPOBAHUHA MEXAHU3MOB U YCTPOUCTB.

e BrisiBieHUe olapeHHBIX JIeTell 00ecreyeHne COOTBETCTBYIOIINX YCIOBHH ISl UX 00pa30BaHUs U TBOPYECKOTO PA3BHUTHSL.
Memanpeomemnvie:

e Co3ganue u obecrieueHrne HEOOXOJUMBIX YCIOBUMN Il TUMYHOCTHOTO Pa3BUTHS, MPO(ECCHOHAIBHOTO CAaMOOTIPEeNIEHUs U TBOPUECKON
peanu3anuu B MHXEHepHOU chepe.




o  ®opmHpOBaHUE CIIOCOOHOCTH 33aBaTh BOMPOCHI O MPUMEHUMOCTH MPUBBIYHBIX 3aKOHOB ISl PELICHUSI KOHKPETHON MHXEHEPHOH 3a/1auH,
pa3BUTHE KPUTHYECKOTO OTHOIICHUS K TOTOBBIM pelienTaM U o0pa3lam, CTpEeMIICHHUS K YIYUIIEHUIO y’Ke CYIIECTBYIOIIUX YCTPONCTB U
CO3JaHusl YJIYUILIEHHbIX aHAJIOTOB

3. COAEPXXAHUE YUEBHO-TEMATUYECKOI'O ITJIAHA.

BBognoe 3anstue. [IpaBuna Texuuku 6e3omacHocTH (1 4.)
OcHoBbl 3D MozenupoBanusi. 3HaKOMCTBO ¢ mporpammamu aiist 3D mozaenupoBanus. [IpaBuna paGoThl B 1abOpaTopuu U OpraHu3aius paboyero
MecTa.

Pa3znen 1. I'padpuuecknii penakrop ThinkerCad

Tema 1. 3nakomctBO ¢ rpadudeckum pegaktopom ThinkerCad (2 u.)
Teopusi: U3yuenne nporpammel TinkerCad.
[Ipaktuka: Perucrpanus Ha caiire. 3HaKoMcTBO ¢ Bo3MoxHOCTsIMH TinkerCad.

Tema 2. UnTepdeiic pexaktopa (24.)
Teopwust: lemoncTpanus uarepgeiica mporpammsr ThinkerCad.

[IpakTuka: 3HaKOMCTBO C MHCTpYMEHTaMu nporpammsl. Maciutab. [lepcrieKTUBHBIN U OPTOTOHATIbHBIE BUBL.

Tema 3. OcHOBHBIE CITOCOOBI TIOCTPOCHUS MOAETEH. (44.)
Teopusi: Jransl co3gaHust MOAeNEH U3 IPOCTHIX TEOMETPUUECKUX QUTYD.

[Tpaktuka: Co3ganue NpocThIX GUryp, FpyNnupoBka 00bekTOB. Onepanun TpaHCPOPMHUPOBAHUS, TEPEMEIIECHUS.

Tema 4. [locTpoeHue cia0xHBIX 00BEKTOB. (104.).
Teopust: Metpuueckas pe3r0sl B Tinkercad. [Tapametps! mectepen. [Ipaktuka: M3rotosnenue peanbHoil mectepuu. [llecTepHs THIA «IIIEBPOHY

Tema 5. Co3nanue coocTBeHHON Moenn. (4 d.).
Teopust: JlemoncTparusi roToBbiX padot. [Ipuémer cozpanus monaeneit. [lpaktuka: [IpoekTrupoBanue 1 MOACIUPOBAHNE MOJICIIHU T10 JKEJIAHUIO YUCHHUKA.

Pazgen 2. 3D neyats.
Tema 6. 3D IleuyaTs. Apxutexkrypa 3D npunrepa. (2 4.).

Teopus: M3yuenue 3D npunrtepa « WanhaoDuplicator», mporpammsl «Curay,IpakTHYECKO€e 3aHSATHE.

Tema 7. 3nakomcTBO ¢ porpammoii 3D npunTepa. [logroroska Moaenu mis neyatu. (24.)
Teopust: 3HakoMcTBO ¢ mporpaMMmoii 11 3D npuHTepa.

[Ipaktuka: [TogroroBka mozeneii k nedaru. [leuats Mmogenei. OOCyk1eHHE PE3YyIHTATOB.

Paznen 3. IlpoekTupoBanue u nedyaTb COOCTBEHHON COOPHON KOHCTPYKIIUH.

Tema 8. IlpoekTHpoOBaHUE U MeYATh COOCTBEHHOI COOPHOI KOHCTPYKUMH. (6 4.).



Teopusi: Onpenenenue Temsl mpoekta. CTpyKTypUpOBaHHE MPOEKTA C BBIICICHUEM 10/133/1a4 JJIsl ONPECIIEHHBIX TPYII yYaluxcs, oaoop
HEOOXOAUMBIX MAaTEPUAIIOB.

[Ipaktuka: Pabota Hax npoekTom. OdopmiieHHe MPOEKTa. 3alrTa MPOeKTa.

AHanu3 paboTsl 3a porre i rof (1 4.)

4. [Inanupyemble pe3yabTaThl
o 3HaHME OCHOBHBIX NMOHATHI 3D-MoaenupoBaHys U BU3yalu3aluy;

o 3HaHUE CIIOCOOOB CO3JIaHHS TPEXMEPHBIX OOBEKTOB;

o 3HaHUe croco00B ynpaBiIeHHUsS 00BEKTAMU U X PEIaKTUPOBAHMS,
o 3HaHUWE NPUHIUIIOB TOCTPOECHHUS CILIAIHOB U pabOThI C HUMHU;

o Ywmenue pabotats Ha 3D-npunTepe;

o YMeHue MOoJenupoBaTh NPOCThIX 00BEKTOB MO (HhoTOrpaduu WK Mo YepTeKam.



I1 .KOMILIEKC OPTAHU3ALIMOHHO-NIEJATOIT'MYECKUX YCJIOBUI
1. KAJIEH/IAPHbBIM YUYEBHBIN 'PAGUK

NezansTus Ha3Banune Tembl [ara cornacHo KonunuectBo
pacrucaHus 4acoB
[Inan (OF) ¥
1 Bronnoe 3anstue. [IpaBmia TexHuku 0€30MacHOCTH 1
2 3nakoMmcTBO ¢ rpapudeckum pegaktopom ThinkerCad 1
3 3HakoMcTBO ¢ rpaduueckum penakropom ThinkerCad 1
4 WuTepodeiic penakropa 1
5 WuTepdeiic penakropa 1
6 OCHOBHBIE CIIOCOOBI TOCTPOCHHS MOJIETICH 1
7 OcHoBHbIE CTIOCOOBI IOCTPOEHUS MOJIENEH 1
8 OcHOBHBIE CIOCOOBI TOCTPOCHUS MOJIETIEH 1
9 OcHOBHBIE CTIOCOOBI TOCTPOEHUS MOJIeNIEH 1
10 [TocTpoeHue CIOKHBIX 00BEKTOB 1
11 ITocTpoeHue C0XXHBIX 00BEKTOB 1
12 [TocTpoeHue Cl0XXHBIX 00BEKTOB 1
13 [TocTpoeHue CIOKHBIX 00BEKTOB 1
14 ITocTpoeHue Cl0oXXHBIX 00BEKTOB 1
15 [TocTpoeHue cioxKHBIX 0OBEKTOB 1
16 [TocTpoeHne CIOKHBIX 00BEKTOB 1
17 ITocTpoeHue ClOXXKHBIX 00BEKTOB 1




18

[TocTpoenue CIoKHBIX OOHEKTOB

19 [TocTpoeHue ClOXKHBIX 00BEKTOB

20 Cosmanue coOOCTBEHHON MOIEIN

21 Co3nanue coOCTBEHHON MOAETH

22 Cosmanue coOOCTBEHHON MOIEIN

23 Co3manue coOOCTBEHHON MOIEIHN

24 3D [leuars. Apxurekrypa 3D npunTepa

25 3D Ileuars. Apxurekrypa 3D npunTepa

26 3HakoMcTBO ¢ iporpammoit 3D nipunTepa. [loaroroBka Moaenu asis neyaTu.
27 3nakomcTBO ¢ nnporpammoii 3D npunTtepa. [logroroBka Moaenu Jis nevyarty.
28 [IpoekTupoBanue u neyatb COOCTBEHHON COOPHOM KOHCTPYKLIUU

29 [IpoekTupoBanue 1 neyatb cCOOCTBEHHON COOPHOIM KOHCTPYKLINUU

30 [TpoexTrpoBaHue U e4aTh COOCTBEHHOW COOPHOM KOHCTPYKIIMU

31 [IpoexkTupoBanue u neyatb COOCTBEHHOW COOPHOM KOHCTPYKIIUU

32 [IpoekTupoBanue 1 neyatb cOOCTBEHHON COOPHONM KOHCTPYKLIUU

33 [IpoekTupoBanue u neyatb COOCTBEHHON COOPHOM KOHCTPYKIIUU

34 Amnanu3 paboThl 32 IPOILEAIINHA IO




1. VCJIOBUA PEAJIM3ALIMU ITPOI'PAMMBI

VYcenous peanuzanuu [IporpamMmsr:

Oo6pazoBatenbubIi iporiece crpoutcs ¢ yuérom CaulluH 2.4.4.317214 «CaHuTapHOSMHUIEMUOIOTHIECKIE TPEOOBAHUS K YCTPOMCTBY, COACPKAHUIO U
OpraHm3aly, pekuma paboTbl 00pa30BaTEIbHON OpraHU3allK TOTIOTHUTEILHOTO 00pa3oBanus Aerei» //IloctaHoBieHue [ 1aBHOrO CAaHUTAPHOTO
Bpaya PO ot 04.07.2014 Ne 41.

IIporpamma pa3paborana Ha 1 rog oOyuenus mis aeteit 14-16 ner. KonmnuectBo oOydarommuxcs B rpymme — a0 10 genoBek. O0mmii 00bEM yueOHBIX
gacoB — 34 vaca. YCIIOBUS IpUeMa: IPHHUMAIOTCS BCE XKelaronue 06e3 TOMOTHUTENbHBIX YCIOBHMA. [ pyImbl pOPMUPYIOTCS TIO BO3PACTHOMY
MPU3HAKY, YUUTHIBas cUX0pU3NYECKUe BO3MOKHOCTU peb&HKa. [IpenBapuTenbHOI MOArOTOBKY MpHU paboTe ¢ JlabopaTOpHBIM 000pyA0BaHUEM U
WHCTpyMeHTaMu He TpeOyercs. B [IporpaMMe mpuMEHSFOTCS HTPOBBIE TEXHOJIOTHH, AKTUBHBIC U MHTEPAKTUBHBIC METO/IBI OOyUYEHUS, B TOM YHCIIE
HKCIIEPUMEHT.

2. DOPMbI ATTECTALIMUM/KOHTPOJISA, OUEHOUYHBIE MATEPUAJIBI

MOHUTOPHHT U OLIEHKA Pe3yJIbTATUBHOCTH IPOIPaMMBI.

MOHMTOPUHT pOrpamMMbl IIOJIpa3yMeBaeT JBa 3Tara: HadaJlbHbIM U IPOMEXYTOUHBIH. L{enb HayabHOrO ATarna MOHUTOPUHTA: BBISIBIIEHUE YPOBHS
TE€XHUYECKOI'0 MBIIIIJICHUS, HABBIKOB KOHCTPYHPOBaHUS U ncnoib3oBanus HHCTpyMeHToB [10 Autodesk Tinkercad u Fusion 360 y oGyuatomuxcs.
MeTobl Ha4aIBbHOTO 3Talla MOHUTOPUHTA: TIeIarormueckoe HaOIroIeHne, aHKeTa, TecT beHHeTa Ha BBISIBIIEHUE TEXHUYECKOTO (MHXEHEPHOTO)
MBILUICHUS, KAPTa HHTEPECOB M CIIOCOOHOCTEH.

I1es1b TpOMEKYTOYHOTO ITaria MOHUTOPUHTIA: BBISIBIEHUE YPOBHS Pa3BUTHs TEXHUYECKOTO MBIIIJICHHS, HABBIKOB KOHCTPYMPOBAHUS U IPOEKTUPOBAHUS
y oOyuaromnuxcs 14 — 16 net. MeTo sl MPOMEXYTOYHOTO 3Talla MOHHUTOPHHTA: TIeIarOrnIeckoe HaOI0ICHIe, aHKeTa, TecT beHHeTa Ha BBISBIICHHE
TEXHUYECKOT 0 (MHKEHEPHOI'0) MBIIIIEHHUS, KapTa HHTEPECOB U CIIOCOOHOCTEH.

TectupoBanue ¢ JOCTYIMHO MO cchlIke https://nazva.net/logic_testS/

3. METOJUYECKNE MATEPHAJIbI

AnmnapatHoe obecrieueHue:

e JIK-2mr.

o Quenr —HaKONUTEb EPEHOCHOM -1 mIT.

e 3D npunrep -lmr.

e Ilonkmrouenue k cetu MIHTEpHET.
ITporpammHuoe oOecrieueHue:

« LEGO Digital Designer.

o [I1O Autodesk Tinkercad

e TIO Autodesk Fusion 360



4. CIIMCOK JIUTEPATYPBI

Jluteparypa /sl megarora:
1. bompmakor B.I1. OcunoBsl 3 D-moaenupoBanus / B.I1. bonwsmakos, A.JI. boukos.- CII6.: ITutep, 2013.- 304c.
1. Ilyruna E.A. IToBblieHre o3HaBaTEIbHON aKTHBHOCTH JIETEH Yepe3 MPOSKTHYIO JACSITeIbHOCTD //
«lononmuurensHoe oOpazoBanue u Bocriutanue» Ne6(164) 2013. - C.34-36.

Jluteparypa s nerei:
1. Bonwmakos B.I1. OcuoBsl 3 D-monenuposanus / B.I1. bonbirakos, A.JI. boukos.- CII6.: [Tutep,
2. OcuoBsl Blender, yue6Hoe nmocobue, 4-uzganue http://www.3d-blender.ru/p/3d-blender.html

WuTepHer-pecypcesr:

https://www.autodesk.com/products/fusion-360/overview
1. http://tinkercad.com
2. http://autodesk-123d-design.en.lo4d.com/
3. https://habrahabr.ru/post/157903/
4. http://3deasy.ru/3dmax_uroki/animaciya.php




