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HOACHUTEJIBHAA 3AIINCKA

Oo6meobpa3BarenbHasi  OOIIepa3BUBAIOIAsl TIporpaMMa  JOIMOJHUTEIBHOTO 00pa3oBaHUs 31
MOJICIMPOBAHUE U TleuaTh» pazpaboTana st oOyyaromuxcs S5 -8 kinaccoB LlenTpa oOpazoBaHus HUPPOBOTO U
rymanutapHoro npoguiei «Touka poctay MOY CII Ne 17.

[Iporpamma paccunrtana Ha 70 yacos, 2 yaca B HEJIEIIO.

MupoBas ¥ 0T€UECTBEHHAs] SKOHOMHUKA BXOJSAT B HOBBIM TEXHOJOTUYECKUN YPOBEHB, KOTOPBIM TpeOyeT
MHOT0 KayecTBa MOJArOTOBKU MHXKEHEPOB. B TO jxe BpeMsi HexBaTKa MH)KEHEPHBIX KaJpOB B HACTOSIIEE BpEMS B
Poccum siBisiercs cepbe3HbIM OTPaHUUEHUEM ISl pA3BUTHSI CTPAHBI.

Pemaromiee 3HaueHue B paboTe MHXKEHEPa-KOHCTPYKTOpA WM MPOEKTHPOBIIUKA UMEET CIIOCOOHOCTh K
MPOCTPAHCTBEHHOMY BooOpakeHuto. [IpocTpaHcTBeHHOE BOOOpakeHHE HEOOXOAMMO MJII YTCHHS YEPTEkKEH,
KOTJia U3 IUIOCKUX MPOEKIHN TpeOyeTcss BOOOpa3uTh MPOCTPAHCTBEHHOE TEJIO CO BCEMH OCOOCHHOCTSIMU €ro
ycTpoiictBa U popmbl. Kak u mrobast cnocoOHOCTh, TPOCTPAHCTBEHHOE BOOOPAKEHUE MOKET OBITh YIyUIIEHO
YeJI0BEKOM IpU MOMOUIM NMpakTUdeckux 3aHATUd. Kak mokaspiBaeT mpakTHKa, HE BCE JIOAU MOTYT pPa3BUTh
MPOCTPAHCTBEHHOE BOOOpaX€HHWE JI0 HEOOXOAMMOUN KOHCTPYKTOPY CTEMeHH, MO03TOMYy oOcBoeHue 3D-
MOJIETUPOBAaHUSI B OCHOBHOM CpeIHEHl IIKOJie MPU3BaHO CIOCOOCTBOBATH NMPUOOPETEHHIO COOTBETCTBYIOIIMX
HaBBIKOB.

JlaHHBI KypC BHEYPOUYHOM JEATENbHOCTH TMOCBSAIIEH HW3YYEHHIO MPOCTEUIINX MeToq0B 3D-
MOJICITMPOBAHUS C IOMOIIBIO OH-JTaliH cepBuca Tinkercad.

OCHOBHBIMH JIOKyMCHTAMH, Ha OCHOBAaHMM KOTOPBIX COCTaBJieHa mporpamMa mo moaymo «3d -
MOJETUPOBAHUE SBIISIOTCS:

1. ®epepanbHBIil TOCYAAPCTBEHHBIN 00pa3oBaTeabHBIN cTaHgapT obmiero obpasosanus (PI'OC O00)
BTOPOTO TOKOJICHHUSI.

2. TlocranoBienue ot 29 nexabps 2010 r. Ne 189 «O6 yrBepxknenun CanlluH 2.4.2.2821-10
"CaHUTapHO-3MUAEMHUOJIOTHYECKHEe  TpeOOoBaHMA K  YCIOBUSIM M OpraHu3anud  OOy4YeHHs B
0011e00pa30BaTEIbHBIX YUPEIKIACHUAX' ).

A Taxke MEeTOANUYeCcKue MocoOus:

1. I'pucopves, /[ B. BHeypouHas AesTENbHOCTb MIKOJIBHUKOB. MeToauueckuii KOHCTpYKTOp [Teker]
: mocobue ans yaurens / . B. I'puropses, I1. B. Crenanos. — M. : Ilpocsemienue, 2010. — 223 c. — (CrangapTsl
BTOPOTO MOKOJIEHUS).

2. Dopmuposanue yHUBEPCAIbHBIX YUeOHBIX JEHCTBUN B OCHOBHOI HIKOJE: OT JEMCTBUS K MBICIIH.
Cucrema 3ananuii [Tekcr] : mocobue s yuurens / nox pea. A. I'. Acmonosa. — M. : Ilpocsemnienue, 2010. —

159 c. — (CrangapThl BTOPOTO TOKOJICHHS).



AKTYaJIbHOCTB JIaHHOM NpOrpamMMbl 3aKJIIOYAETCSl B TOM, YTO JUIsl MOJATOTOBKH JAETEH K JKU3HU B
COBPEMEHHOM HMH()OPMAIIMOHHOM OOIIECTBE B NEPBYIO OuYepedb HEOOXOOMMO pa3BUBATh JIOTUYECKOE
MBIIIUIEHHE, CHOCOOHOCTh K aHalmu3y (BBIWICHEHUIO CTPYKTYphl OOBEKTa, BBISABICHHIO B3aMMOCBS3EH U
MPUHIMIIOB OpraHu3aluu). YMEHue [Uisi JII000M MpeaMeTHON OOJacTH BBIACIUTH CUCTEMY MOHSTHIA,
MPEACTaBUTh MX B BHJIE COBOKYIMHOCTH 3HAYMMBIX IPU3HAKOB, OMHUCATh aJTOPUTMBI THUIUYHBIX JEHCTBUIA
yIy4dIIaeT OPHEHTAIMI0 YeNOBEKAa B JTOM MNPEeIMETHONW OOJIACTH M CBHUJAETEILCTBYET O €ro pa3BUTOM
JIOTUYECKOM MBIILIJICHHUH.

Monyne vHQOpPMATUKM B IIKOJIE BHOCHUT 3HAuYMMBbI BKJIaa B (opMUpOBaHHE HHYOPMAIMOHHOTO
KOMIIOHEHTa OOIIey4eOHbIX YMEHHIl U HaBBIKOB, BBIPa0OTKa KOTOPBIX SIBJISIETCS OJHUM M3 TNPHOPUTETOB
obuiero oOpasoBanus. bonee Toro, mHpopMaTuka Kak y4deOHBIH HpeIMEeT, Ha KOTOPOM I€JIEeHAIPABJIECHHO
dbopMuUpYIOTCS YMEHHUS W HaBbIKU pabOThl ¢ WHpOpMAIUMEd, MOXET ObITh OJHUM M3 BEIYIIUX MPEIMETOB,
CITyXKaIIX MPUOOPETEHUIO yJAIIUMUCS HHPOPMAITMOHHOTO KOMITIOHEHTA O0IIEyIeOHBIX YMEHHI 1 HABBIKOB.

Hean - <¢opmupoBaHue U pa3BUTHE Y OOy4YaIOUUMXCAd WHTEUIEKTYAIbHBIX W MPaKTHYECKUX
KOMIIETEHIIMII B o00JacTu CO3JaHMUS MPOCTPAHCTBEHHBIX MOJIENEH, OCBOEHHE JJIEMEHTOB OCHOBHBIX
npeanpodeccnoHaNbHBIX HABBIKOB CIEIIMATIMCTA M0 TPEXMEPHOMY MOJIEIUPOBAHUIO.

Jl71s1 peanu3anyy moCTaBJICHHOM 1€ HEOOXO0IMMO PEIIUTh CIASAYIONTNE 3aauM:

chopmupoBaTh:

. MOJIOKUTETTFHOE OTHOIICHHE K aITOPUTMaM TPEXMEPHOTO MOJIEIIMPOBAHNUS;

J npejacTaBieHre 00 OCHOBHBIX HWHCTPYMEHTax MporpamMmHoro oOecnedenus miusa  3D-
MOJEIUPOBAHUS;

chopmupoBaTHL YMEHUSA:

o OPUEHTUPOBATHCS B TPEXMEPHOM IIPOCTPAHCTBE CIICHBIL;

. 3(h(HEKTUBHO HCIIOIB30BATh 0a30BbIE HHCTPYMEHTHI CO37aHUsI OOBEKTOB;

. MOIM(UIMPOBATH, U3MEHSTh U PEIAKTUPOBATH OOBEKTHI HIIM MX OT/ACIBHBIC SJICMEHTHI;

. 00BEIUHATH CO3/IaHHBIC 0OBEKTHI B (DYHKIIMOHAIBHBIE TPYIIIIbI;

. CO3/1aBaTh MPOCTbIE TPEXMEPHBIE MOJEIU W pacledyarbiBaTh WX Ha 3d-IpUHTEpE WM

MOJENUPOBATH UX C TOMOIIbIO 3d-pyuKy;

DopmMa OpPraHu3alMu:.

[ToarotoBka K 3aHATHIO MpeIycMaTpUBaeT IMOMCK HEOOXOIUMOHW HemocTarome HHpopMaIluu B
SHIUKIIONEIUSAX, CIPABOYHUKAX, KHUTaX, Ha 3JIEKTPOHHBIX HOcuTensaX, B aTtepuere, CMU u T. A. UcTouHnKOM
HY>KHOU HH(POPMAIIUK MOTYT OBITH U B3POCIIbIE: POAUTENH, YBICUCHHBIE JIIOIU, a TAK)KE CTapIINe yJaluecs.

Oco0eHHOCTH BO3PACTHO IPyNIbI AeTei.



[IporpamMma y4HMTHIBaE€T BO3PACTHBIE OCOOCHHOCTH OOYYAIONIUXCS, MO3TOMY IMPEOOIaaloNIM THUIIOM
3aHATUS ABIIACTCS KOMIIBIOTEPHBIN TPAKTUKYM.

dopma 3aHATHI HAIIPABJICHA HA aKTUBU3ALMIO NTO3HABATEIBLHOM JIEATEIIbHOCTH, HA PA3BUTHUE TBOPUYECKOMN
AKTUBHOCTH YYaIIIUXCSI.

Kypc paccunTtan Ha HHIUBUIYATBHYIO PaO0OTy KaXXI0T0 00YyJarOMIErocs.

[lepBass mojoBHMHA Kypca paccunTaHa Ha oOydeHue 30 — mporpamMme W BBIIOJHCHUIO 3aaHUS
MPEATIOKEHHOTO YIUTEIIEM.

Bropas nmonoBrHa Kypca mpeaycMaTpuBaeT WHIAMBHYAIbHYIO paboTy B mporpamme tinkercad wu mevath
00BeKT Ha 3d — mpuHTEpE.

OO0masi xapakTepuCTHKA NPOrpaMMbl MOAYJIA (Kypca)

- OCTAHOBKA MPOEKTHOM 3a1a4M U X0/ padoThl HAJl Heii:

BrimonHsis co3nanus mpoekTa, ydanaecs OCYIIECTBISIOT MOMCK HEOOX0IMMOW MH(POPMAIMA U y4aTCs
CaMOCTOSITENILHO €€ 00pabaThIBaTh.

Pe3ynbrarel paboThl MPEACTaBISIOTCS UHANBUAYATHLHO KaXKJIbIM YYaIlUMCS B BHJIE HalleYaTaHHOTO Ha
3d-mpuHTEpE MPOIYKTA.

- (popmar onmcaHusI NPOEKTHOr0 MPOAYKTA MOIYJs (Kypca):

[To 3aBepiieHuto pabOTHl HAJ MPOEKTAMH OPraHU3yeTCsl MPE3eHTallls C HCIOoIb30BaHeM cTeHa0B. Ha
MIPE3EHTALMIO TPUTJIAIAIOTCSA POJAUTENH, YIAIIHECs IIKOJIBI.

B Xxome mpeseHTanMm ywamumecs JOJDKHBI IIPOJEMOHCTPUPOBATH 3HAHUS, YMEHHS W HaBBIKH,
pUOOpPETEHHBIE B MPOLIECCE peau3alui yueOHOro MpOoeKTa, paccka3aTh O TOM, KaKUM 00pa3oM Iija paboTa u
YTO OBLJIO CaMbIM 3aIIOMUHAIONIMMCS B X0J1€ PaOOTHI.

IlnannpyemMsblie pe3yibTaThl OCBOCHHUS IIPOrPAMMBbI MOIY.JIA.

[InanupyeMble  pe3yabTaTbl  OCBOEGHHMS  MNPOrpaMMbl  BKIIIOYAKOT — CIEAYIOUIME  HaIpaBJICHUS:
dbopMHUpOBaHHE YHUBEPCAIBHBIX Y4YEOHBIX MAEUCTBHM (JIMYHOCTHBIX, PETYIATUBHBIX, KOMMYHUKATUBHBIX,
MO3HABATENNbHBIX), Y4eOHYyI0 u oOmenonas3oBarenbckyto HMKT-koMmeTeHTHOCTh 0O0ydaroluuxcs, OIBIT
UCCIIeIOBATENIbCKON U MPOEKTHON JAESITENFHOCTH, HABBIKK PadOTHI ¢ HH(OPMALIUEH.

Juunocmmuuwie pe3yromamal:

® TOTOBHOCTH U CHOCOOHOCTH OOYJAIOIINXCS K CAMOPA3BUTHIO;

® MOTHBAlUA JEATEIbHOCTH;

® CaMOOIICHKA HAa OCHOBE KPUTEPUEB YCIEIIHOCTH 3TOH I€ATENbHOCTH;

® HaBBIKM COTPYJHHYECTBA B Pa3HBIX CHUTYyalHsIX, YMEHHE HE CO3/1aBaTh KOH(IMKTHI U HAXOIUThH

BbIXOIBI U3 CIIOPHBIX CI/ITyaLII/Iﬁ;



® DOTHYECKHE UYBCTBA, TPEXKAEC BCEr0 JOOPOKENATEIHLHOCTh U AMOIMOHAIBHO-HPABCTBCHHAS
OT3bIBUUBOCTbD.

Memanpeomemmnuie pe3yibmamol:

Pecynamusnvle ynusepcanvuvie yuebnvie oeticmeusi:

J OCBOCHHE CIIOCOO0B perIeHus MpoOIeM TBOPUESCKOTO XapaKTepa B )KU3HCHHBIX CUTYaIUSX;

° dbopMHupOBaHHE YMEHUH CTaBHTh 1IeJIb — CO3JIaHWE TBOPYECKOW padOThl, IUIAHUPOBATH
JOCTUKEHHUE 3TOU LIENH, CO3AaBaTh HAIJIAIHbIE TUHAMHUYECKUE Ipaduyeckue 00bEKThI B IIpoliecce paboThl;

J OIICHMBAHME MOJYYaIOLIErocs TBOPYECKOIO MPOAYKTa M COOTHECEHHE €ro ¢ H3HaYaJlbHbIM
3aMBbICJIOM, BBITIOJIHEHHE IO HEOOX0JMMOCTH KOPPEKIMH JTUO0 MPOIyKTa, TM00 3aMbIcia.

lloznasamenvHule yHugepcanvhvie yuebHvle Oeticmeus:

° CTPOUTH PACCYXKJIEHHE OT OONIMX 3aKOHOMEPHOCTEW K YAaCTHBIM SBJICHHSM W OT YaCTHBIX
SIBJICHUH K O6HII/IM 3aKOHOMEPHOCTAM, CTPOUTH PACCYKJACHUC HAa OCHOBC CPAaBHCHUA MPECIAMCETOB U SIBHGHI/Iﬁ,
BBLICIAA ITPU 3TOM O6HII/Ie IMPU3HAKU.

Kommynuxamusnule ynueepcanvuvie yuebHnole oeticmeusi:

° dbopMupoBaHNE W Pa3BUTHE KOMIETEHTHOCTH B OOJACTH HCHOJBb30BaHUS WH()OPMAIMOHHO-
KOMMYHHKAITMOHHBIX TEXHOJIOTHIA;

. MOJTrOTOBKA rpadMueCKUX MaTEPHAIIOB IS 3P HEKTUBHOTO BHICTYILIICHHS.

Ilpeomemmnwie pe3ynomameol:

VYueOHbIil Kypc CHOCOOCTBYET IOCTHKEHHUIO OOy4YalOUIUMUCS MpPEIMETHBIX pPe3ylbTaToB Y4eOHOTO
npenmera «Wubopmatukay. VYyamuiics NOMy4UuT YriayOnE€HHbIE 3HAHUS O BO3MOXKHOCTAX IOCTPOCHUS
TpEXMepHbIX MoJiesiell. Hayuntces caMocTosSTenbHO CO3/1aBaTh MPOCThIE MOAETH PealbHbIX 0OBEKTOB.

JlocTnub MIaHUPYEMBIX PE3yJIbTaTOB MOMOTYT MEJAaroru4eckre TeXHOJIOTHH, HCIONb3YIOIUE METOIbI
aKTUBHOTO 00y4eHwus. [IpumepamMu Takux TEXHOJIOTUH SBJISIOTCS UTPOBBIE TEXHOJIOTHU.

BocrnutatenbHeiil 3dekt nocTuraeTcs mo 08ym yposHsAM B3aUMOACUCTBUS — CBS3b YUEHUKA CO CBOMM
YUUTENIEM U B3aUMOJICHCTBHE HIKOJIBHUKOB MEXIYy COOOM Ha ypOBHE IPYMIIBI KPYXKKA.

OcymiectBisercs NpruoOpeTeHre MKOIbHUKAMU:

e 3HaHM 00 HH(OPMATHKE KaK YaCTH OOIIeUeTIOBEYECKO KyIbTyphl, Kak (opMe OMUCAHUSI U METOC
MO3HAHUS JEHUCTBUTEIBHOCTH, O 3HAYMMOCTH T€OMETPUH B Pa3BUTUN LIUBWIM3ALUU U COBPEMEHHOTO
00I111eCTBA;

e 3HaHMI 0 cmoco0ax caMOCTOATEIHHOTO MOUCKA, HAX0XKACHUS U 00pabOoTKH UHPOpMAIUH;

® 3HaHUi 0 MpaBUJIaX KOHCTPYKTUBHOM IpyNnoBOi paboThl;



¢ HAaBBIKOB KYJIBTYpPbI pCUH.

CucreMa OLleHKH 0CBOEHHS POTrpPaMMBbl

Cucrema OLICHKHU MPEAYCMATPUBAET YPOBHEBbI NOOXOO K TIPEIICTABIICHUIO TUIAHUPYEMBIX PE3YIbTaTOB U
WHCTPYMEHTAPHIO /ISl OLIEHKH MX AOCTIvKeHHs. COTJIacCHO 3TOMY MOAXOIY 332 TOYKY OTCYETa MPUHHMACTCS
HEOOXOUMBIH ISl TIPOJIOJDKEHUST 00pa30BaHMs U PEAIbHO JOCTUTAaeMbIi OOJBIIMHCTBOM YYAIMXCS OMOPHBIN
YPOBEHb 00pa30BaTENbHBIX JTOCTHKCHHH.

JlocTrKeHue 3TOro OMOPHOTO YPOBHSI MHTEPIPETUPYETCS KaKk O0€3yCIIOBHBIN yueOHBIN ycriex peOéHka. A
OIIEHKAa WHAWBUIYAJIbHBIX 0O0pa30BaTENbHBIX JOCTIDKEHUH BENETCS «METOJOM CIIOXKEHHUS», MPU KOTOPOM
(bUKCHpyeTcs: AOCTHKEHHE OTIOPHOTO YPOBHS M €r0 MPEBBIIICHHE. DTO TO3BOJISIET MOOIIPSTH MPOABIKCHHS
yUaIIUXCs, BEICTPANBATh UHIUBUAYAJTbHBIE TPACKTOPHH JBIDKEHUS C YIETOM 30HBI OJIMKANUIIIETO Pa3BUTHS.

[Ipu olleHMBaHWUHM NOCTHM)KCHUH TUIAHUPYEMBIX PE3yJAbTaTOB HCHOJB3YIOTCS CIIEAYIOIIHE ¢hopmul,
Memoobl U 6UObl OUECHKU '

— TMPOEKTHI, MPAKTUYECKHE U TBOPUECKHE PabOTHI.

Ob0opynoBanue:

. HoytOyx;

. [IpoekTop;

. Oun-naitn cepsuc tinkercad,;

. 3d — npunTEp



COILEPXKAHUE IMTPOI'PAMMBLI MOAYJIA (KYPCA)

Texnnka 0e30MaCHOCTH B KOMNIbIOTePHOM KJjacce. UTo Takoe 3D TexHonorus?

Opranmzannonseie  Bompockl. [IpaBuia TexHUKM Oe3omacHOCTH Ha 3aHsaTHsIX. llenmn u 3amaum.
NuctpymenTsl, HeoOxomumbie st paOoThl. [lmaHupyemble BUIBI NEATETLHOCTH M pe3yibTaThl. Mctopus
BO3HUKHOBEHUS 30 TEXHOJIOTHIA.

3D - moaeupoBanue. [IporpamMmmsl.

3D — MonenupoBaHue U TICYATh.

N3yuenune nporpammel tinkercad. O0yuenmue.

Nzyuenue nporpammsl tinkercad. Peructpamus Ha caiite. [IpoxokaeHue ypokoB, 00ydeHHe HadyaaIbHbIM
HaBBIKOM MO/ICTTHPOBAHHSI.

Co3nanue Mmoaeau no 3aganuio yuureias. [lpoekTupoBanune cod0cTBeHHOH Moaeau. 3d-pucoBanue.
IleuaTs Ha npuHTEpE

CamocTosTenpHOE MPOCKTUPOBAHUE MOJENICH Ha 3aJlaHHYI0 TeMy. A TakKe CO3/JaHre COOCTBEHHOTO

npoekta. Hactpoiika npuntepa. [leyaTs cBOMX MPOEKTOB.



TEMATHYECKOE IINTAHUPOBAHUE

Conepxkanue AesITeIbHOCTU

i Mara Tema ygeOHOTO 3aHATHS Bcero yvacos
Teopernueckas yacth | [IpakTrueckas 4acthb
1 Texnuka 6€30TIaCHOCTH B 1 1
KOMITHIOTEPHOM KJIacce.
Brenenne
2 Uro Takoe 3D TexHOMOTHS? 3 1 2
3 3D - monenupoBaHue. 2 1 1
[Iporpammsl.
4 W3yueHne mporpamMmsI 30 30
tinkercad. O6yuenue
(TIpoxokIeHre 00yJarOIINX
3aHSTHI)
5 Co3gaHue MOIENH 10 10 10
3aJIAHUI0 YIUTEIIS.
6 [IpoexTupoBanue 20 20
coOcTBEHHON Moen. 3d-
pHUCOBaHHUE.
7 [IpoekTupoBanne 4 4
coOcTBEHHON Moenu. 3d-
pucoBanue. [leyats Ha
MIpUHTEPE
Hroro 70 3 67




Jluteparypa
1. [TerpoB M.H., MonoukoB B.II. / Komnsiorepnas rpaduka (+CD). — CII6: ITutep, 2012 — 736 c.:

nJI.

HuTepHeT-pecypchl

1. I'puropses, /1. B. Mertoandeckuii KOHCTPYKTOP BHEYPOUHOU AEATEIBHOCTH MIKOIBHUKOB / JI. B.
I'puropees, I1. B. Cremanos. — Pexxum poctyna : http:/www.tiuu.ru/content/pages/228.htm

2. ®denepalibHbIN rocy1apcTBEHHbIN 00pa30BaTeIbHbIN CTaHAAPT OCHOBHOTO 00IIero 00pa3oBaHus.
— Pexxum moctyna : http://standart.edu.ru/catalog.aspx?Catalogld=2588

3. http://www.3dstudy.ru/

4. http://www.3dcenter.ru/\

5. https://www.tinkercad.com/
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