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IHosicuuTenbLHAA 3aIHCKA

Pabouas nmporpamMmMa JOTOJHUTENFHOTO 00pa30BaHMs TEXHUYECKOW HampaBiieHHOCTH «3D
MozenupoBanue B SketchUpy cocrapieHa Juist opraHu3alnyy BHEYPOYHOU JACATCIBHOCTH yIaIluXCs
7-9 KiaccoB OCHOBHOI IIKOJBI U OPUEHTHPOBAHA Ha OO0YYArOIIMXCS, MPOSBISIONIMX MHTEPECH U
CKJIOHHOCTH B 00JaCTH MH()OPMATHKH, MaTeMaTHKH, (QU3UKU, MOJEIMPOBAHUS, KOMIbIOTEPHOH
rpaduku. B Kypce pemarorcs 3a1a4u O CO3JIAaHUIO U peakTupoBanuio 3D moneneii ¢ moMomsio
CIeUAIM3UPOBAHHOrO peaakTopa TpexmepHoii rpaduxu Google SketchUp.

JleaTenbHOCTD 110 MOJICIMPOBAHUIO CLIOCOOCTBYET BOCIIUTAHUIO AKTUBHOCTH IIKOJILHUKOB B
[IO3HABATEIbHOM JEATENbHOCTH, PAa3BUTHUIO BBICIIMX MCHUXWYECKUX (QYHKUUN (IIOBBIILICHUIO
BHUMAaHHS, Pa3BUTHIO MAMATH U JIOTMYECKOTO MBIIUICHUS), aKKypaTHOCTH, CAMOCTOSITEILHOCTH B
y4eOHOM Iporiecce.

[Tonneprkka u pa3BUTHE IETCKOTO TEXHUYECKOTO TBOPUYECTBA COOTBETCTBYIOT AKTYaJIbHBIM U
NEPCHEKTUBHBIM MNOTPEOHOCTSIM JIMYHOCTH U CTPATETMYECKUM HAIlMOHAJIBHBIM IPUOPUTETAM
Poccuiickoit ®enepanuu.

Marepuan Kypca U3j1araercsi ¢ y4eToM BO3pacTHBIX OCOOCHHOCTEH yualluxcsl U YPOBHS UX
3HaHUU. 3aHATUS MOCTPOEHBI KAaK CHUCTEMa TIIATEJIbHO IMOJ0OpAaHHBIX YHPAKHEHUM W 3adaHU,
OPHEHTUPOBAHHBIX HA MEXKIIPEIMETHBIE CBSI3H.

ba3oBoii OCHOBOW 1J1 NMPOEKTHPOBAHUS PETMOHAIBHOM CTpaTeruu pPa3BUTHS HAy4dHO-
TEXHUYECKOI'0 TBOPUECTBA, YUEOHO-UCCIIE0BATEIBCKON 1€ATEIbHOCTH 00YYAIOLIUXCS U MOJIOAEKH
SIBIISTIOTCSI HOPMATHBHBIE U IPABOBBIC AKTHI:

- @enepanbHblil 3aKk0H «O Hayke U TOCYJapCTBEHHON Hay4YHO-TEXHUYECKON MOJIUTUKE» OT
23.08.1996 Ne 127-®3 (pen. ot 02.07.2013).

- @enepanbHblil 3aKk0H «O0 o0pa3oBanuu B Poccuiickoit deneparm» ot 29 nexadps 2012
r. Ne 273-@3.

- Konnenuus pa3BuTHs JONOJHUTEIBHOTO 00pazoBaHus Jetelt oT 4 centsiops 2014 rona
Ne 1726-p.

- HopmaruBHo-nipaBoBasi 0a3a 00pa3oBaTelbHON NPOrpaMMbl CHUCTEMbl BHEYPOUHOU
nesarenpaoctu. DI'OC HOO.

- Ilopsmox opraHum3zalud M OCYILECTBIEHUS O0pa30BaTEIbHOM JIEATENIBHOCTH TI0
JOTIOTHUTEIBHBIM 001Ie00pa3zoBaTeabHbIM Iporpammam (ot 29.08.2013 1.).

[TpeoGnanatomeit GopMoil TEKyIIEro KOHTPOJIS BBICTYIAET CAMOCTOSITENIbHbIE PAKTHUECKUE
paboThI B BUJIE IPOEKTOB.

AKTYaJlbHOCTB JIaHHOW NPOrpaMMbl COCTOMT B TOM, YTO OHa HallpaBlieHa Ha OBJIAJICHUE
3HAaHUSMH B 00JaCTH KOMITBIOTEPHOH TpeXMepHOW rpad)MKyd KOHCTPYWPOBAHUS M TEXHOJOTHHA Ha
OCHOBE METOJIOB aKTUBU3AI[MH TBOPUECKOTO0 BOOOPaXKEHHS, K TEM CaMbIM CIIOCOOCTBYET pa3BUTHUIO
KOHCTPYKTOPCKHX, H300peTaTeNIbCKUX, HAYYHO-TEXHHYECKUX KOMIIETEHTHOCTEH M HalelIUBaeT
7eTeil Ha OCO3HaHHBIN BBIOOP HEOOXOIUMBIX 00IIecTBY mnpodeccuili, Kak MHKEHep- KOHCTPYKTOD,
MHXEHEeP-TEXHOJIOT, IPOSKTUPOBIIUK, AU3aiiHep U T.1.

Pabora ¢ 3D rpadukoii — 0JHO W3 CcaMBIX MOMYJSPHBIX HAMpPaBICHUH HCHOJIB30BAHUS
MEPCOHANBHOIO KOMIIbIOTEPA, MPUYEM 3aHUMAIOTCS 3TON paboTOi He, TOJIBKO MpodecCHOHaIbHbIE
XYA0KHUKH U TU3aiHEPBI.

JlaHHbIE HallpaBJIEHNs OPUEHTUPYIOT MOJIPOCTKOB Ha pabouune CrenaaIbHOCTH, BOCIUTHIBAIOT
OyAyIIUX HMHXEHEPOB — pPa3pabOTUMKOB, TEXHApEW, CMOCOOHBIX K BBICOKOIPOU3BOAUTEILHOMY
TPYAY, TEXHUYECKH HACBIIIIEHHOW TIPOM3BOJICTBEHHOM NESATETHHOCTH.

HoBu3Ha paHHOW mporpaMMbl COCTOMT B TOM, YTO 3aHATUS 1o 3D MOJenupoBaHHIO
IIOMOTAIOT NMPUOOPECTH IITyOOKHE 3HAHMS B OOJIACTH TEXHUUYECKUX HAyK, LIEHHbIE MPaKTHYECKUE
YMEHUS ¥ HaBbIKH, BOCIIUTHIBAIOT TPYAOJIIO0NE, TUCIUIUIMHUPOBAHHOCTD, KYJIbTYPY TPYy/la, YMEHHE
pa0oTaTh B KOJUIEKTHBE. 3HAHUS, NOJY4YEHHbIE IIPU U3Y4EeHUHU nporpammsl «3D-MonenupoBaHue B
SketchUp», yuamuecs MOryT NPUMEHHTH A TOATOTOBKH MYJIbTHMEIUHHBIX Pa3pabOTOK IO
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pa3NUYHBIM TpeIMeTaM — MaTeMaTHke, (u3uKe, XuMHuM, Ouonmormu u J1p. TpexmepHoe
MOJIEJIMPOBAHUE CIIY’)KUT OCHOBOM ISl U3yYEHUSI CUCTEM BUPTYaJIbHOU PEAIbHOCTH.

Henn:

- IloBbImaTe HHTEPEC MOJOACKHU K HHKEHEPHOMY 00pa30BaHUIo.

- Iloka3aTb BO3MOXHOCTHM COBPEMEHHBIX MPOrPAaMMHBIX CpPEICTB Il 00paboTKH
TPEXMEPHBIX U300paKEHUIA.

- Tlo3HakOMHUTH ¢ PUHIMIAMHA U UHCTPYMEHTApHEM pabOThl B TPEXMEPHBIX IpaduyecKux
penakropax, BO3MOXKHOCTsIMU 3D nedartu.

3agaun:

- PaszBuTue TBOpUECKOIr0 MBILIIEHUS NPU co3xanuu 3D monenei.

- ®opMHpOBaHUE HHTEpeca K TEXHUKE, KOHCTPYMPOBAHHUIO, IPOrPaMMHUPOBAHUIO, BBICOKUM
TEXHOJIOTHUSIM.

- Pa3Butue noruueckoro, arOpUTMUYECKOr0 U CUCTEMHOT'O MBILIICHHS.

- ®opMupoBaHHE HABBIKOB MOJEIMPOBAHUS UEPE3 CO3[JaHUE BUPTYAIbHBIX OOBEKTOB B
IIPEUIOKEHHON cpeie KOHCTPYUPOBAHMUS.

- Yrunyb6neHue ¥ NpakTUYecKoe NPUMEHEHNE 3HaHUH 110 MaTeMaTHKe (TEOMETPHH).

- Pacmupenue o6sactu 3HaHu# 0 npodeccusix.

- VYyactue B oquMNuaaax, (ecTUBANAX U KOHKYpCaxX TEXHUYECKOW HANpaBICHHOCTU C
WH/IMBUYAJIbHBIMU U TPYIIIOBBIMU IPOEKTAMHU.

1. OOmas xapakTepucTuKa

OCHOBHBIM COJIEpKaHHUEM JIaHHOTO Kypca sIBJIsieTCsl JOPMUPOBAHUE YMEHUH IO CO3/IaHUIO U
PEAAKTUPOBAHUIO TPEXMEPHBIX MOJENEH, U3yuyeHue 0COOEHHOCTEW U MPUEMOB MaHUITYJIUPOBAHUS
BUPTYyaJbHBIME 00BEKTaMH B cpefie npriokeHus Google SketchUp, ¢ mocteneHHBIM yCnoKHEHHEM
3aJlaHul, BBIMOJHSIEMBIX B HHUX. WTOorm TemM mOABOAATCS TO pe3ynbTraraM pa3paboTKu
o0yJaroIuMUCs TBOPUECKUX MHMHHU-TIPOeKTOB 3D Mopjeneil ¢ mocienyromuM oOCYXAEHUEM U
3aIIATON ITUX MPOEKTOB.

2. MecTo B y4eOHOM IJIaHe

[Tporpamma paccumtana Ha | TOX, ¢ TpPOBEACHWEM 3aHATHH | pa3 B HEAETIO.
[TpoaomKUTENEHOCTD 3aHATUS 45 MUHYT.

CopnepxaHue 3aHITUH OTBEYaeT TPEOOBAHMIO K OpraHU3allMid BHEYPOUHOU IESITETbHOCTH.
[TonGop 3aganuii oTpakaeT peaibHyI0 HHTEIIEKTYyalbHYIO MTOATOTOBKY AETEH, COACPKUT MOJIE3HYIO
1 JTIO0OTBITHYIO HH(OPMAITHIO, CTIOCOOHYIO JIaTh MTPOCTOP BOOOPAKEHHUIO.

3. Pe3yabTaTbl 0CBOEHHS JIMYHOCTHbIE, MeTANPeAMETHbIE U NPeIMeTHbIE Pe3y/bTAThI
OCBOCHHS Y4eOHOro npeamera

JInuyHOCTHBIE Pe3yJIbTAThI:

- CbOpMI/IpOBaHI/Ie OTBCTCTBCHHOI'0O OTHOIICHHA K YUYCHHUIO, TOTOBHOCTH U CHOCO6HOCTI/I,
oOydaromuxcsi K CaMOpa3BUTHUIO M CcaMOOOpa30BaHUIO Ha OCHOBE MOTHBAIIMM K OOYYEHHUIO U
MO3HAHUIO;

- (QopmupoBaHuEe 1EJIOCTHOTO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHOMN MPAKTHKH,

- Ppa3BHUTHE OCO3HAHHOTO W OTBETCTBEHHOT'O OTHOIICHHUS K COOCTBEHHBIM MOCTYIKaM MPH
pabore ¢ rpadudeckoit HHPOPMAIHEH;

- ¢QopmupoBaHue KOMMYHHKATHBHOW KOMIIETEHTHOCTH B IIpoliecce 00pa3oBaTeNIbHOM,
y4eOHO-HCCIIeIOBATENBCKOM, TBOPYECKOHN M JPYTUX BUIOB JACATEIBHOCTH.

MeTtanpeamMeTHbie pe3yJabTaThl:



- yMEHHE CTaBHUTH yUeOHBIC SN,

- YMEHHE MCMOJIb30BaTh BHEIIHUH IIJIaH ISl PEIICHUs TOCTaBICHHOMN 3a/1a4u;

- YMEHHE IUIAHUPOBATh CBOM JECHCTBHS B COOTBETCTBUM C IOCTABJICHHOW 3ajadyell u
YCJIOBUSIMU €€ pean3aluu;

- YMEHHME OCYLIECTBISATh HMTOTOBBIM W TIOMIATOBBIM KOHTPOJb BBINOJHEHUS YYEOHOTrO
3aJIaHMs 10 TIepeXxoy HHGOPMAITMOHHOM 00YYAOIIeH CpeIbl U3 HAYaIbHOTO COCTOSIHUS B KOHEYHOE,

~ YMEHME CIU4YaTh Pe3yJbTaT IEHCTBUM C 3TAIOHOM (LENbIO);

- YMEHHUE BHOCUTb KOPPEKTHBBI B JICHCTBHS B CIydae pacXxOXkKIACHHUS pe3yJibTaTa pelIeHUs
3a71a4M C PAHEE NTOCTABICHHOMN LENBIO;

- YMEHHE OIIEHHWBATh PE3yJIbTaT CBOCH PabOThI C MOMOIIBI) TECTOBBIX KOMITBIOTEPHBIX
MporpamM, a TaAKKe CaMOCTOATEIILHO ONPEEISATh MPOoOesbl B yCBOCHUU MaTepHalia Kypca.

IIpeameTHbIe pe3y/abTaThI:

- YMEHHE HUCIIOJIb30BaTh TEPMUHOJIOTUIO MOJIEIUPOBAHUS;

- yMmeHue paboTath B cpeze rpapuueckux 3D penakropos;

- YMEHHME CO3/aBaTb HOBbIE NPUMHUTHUBHBIE MOJEIU U3 HMEIOIIMUXCS 3aroTOBOK IIyTEM
pasrpynuupoBKU-TPYIIIMPOBKY YacTel Mojeneil 1 ux MoaupuKauy;

- YMEHHE CaMOCTOSTEIbHO ONPENEIATH LIEN CBOET0 00yUCHHUS, CTABUTh U (POPMYIIUPOBATH
11 ce0sl HOBBIE 33/1a4M B y4€0e U 1M03HABaTEJIbHOM AEATENIbHOCTH, Pa3BUBATh MOTUBBI U HHTEPECHI
CBOEH MM03HABATEIbHOMN AEATEIbHOCTH;

- BJIaJIeHUE OCHOBAaMM CaMOKOHTPOJISl, CAMOOLICHKH, IPUHATHS PEILICHUH U OCYIECTBICHUS
OCO3HAaHHOTO BbIOOpa B yUEOHOM M M03HABATEIBLHON JEATEIILHOCTH;

- yMEHHE OIpeleNATh MOHATHUS, cO3JaBaTb OOOOLICHUs, YCTaHABIUBaTb AaHAJOIMH,
KJ1acCu(UIIUPOBaTh, CAMOCTOSATEIBHO BBIOMPATh OCHOBAHUS W KPUTEPHH UL KJIACCHU(HUKAIIHH,
yCTaHaBJIMBaTh  NPUYMHHO-CIICACTBEHHBIC  CBSI3U, CTPOMTH  JIOTMYECKOE  pacCyXIEHHE,
yMO3aKIr4eHne (MHAYKTUBHOE, IEAYKTUBHOE U 110 aHAJIOTHUHN) U JIeNaTh BHIBOJIBI;

- yMEHHE CcO3/1aBaTh, IPUMEHSTh U MPeoOpPa30BbIBATH IpapuuecKue 0OBEKTHI I PELICHUs
y4eOHBIX ¥ TBOPUECKHX 3ajau;

- YMEHHME OCO3HAaHHO MHCIIOJIb30BaThb PEYEBBIE CPEICTBA B COOTBETCTBUM C 3ajadyei
KOMMYHHKAIIH;

- TIOMCK U BBIJENIEHHE HE00X0AUMOM HH(POPMALIUHU B CIIPABOYHOM pasjiesie yueOHUKOB;

- BJAJICHHE YCTHOU U MMCbMEHHOM PEYBIO.

4. ®opMbl OpraHU3alMMu y4eOHbIX 3aHATHIA:

- TIPOEKTHasl 1eATeIbHOCTh CAMOCTOATEIbHAS padoTa;

- paborta B mapax, B rpynmax;

- TBOpYEcKHE paboThI;

- WHIUBUIYyaJbHas U TPYIIOBAs HCCIEA0BaTENbCKas padoTa;

- 3HAKOMCTBO C HAy4YHO-TIOMYJISPHOW JIUTEPATYPOIl.

Dopmol KoHmpona:

- TpakTU4YecKue paboThl;

-  MHHH-TIPOEKTHI.

Memoowvt oOyuenus:

- Ilo3naBarenbHbI (BOCHpPUATHE, OCMBICICHME W 3allOMMHAHHE YYalIUMHCS HOBOTO
MaTepuajia ¢ TPHUBICYCHHEM HAOIIOACHUS TOTOBBIX NPHUMEPOB, MOJECIMPOBAHUS, H3yUCHHS
WLUTIOCTPALMA, BOCIIPUSTHS, aHAIN3a U 0000IEHHS IEMOHCTPUPYEMbIX MaTepHaJIOB).

- Metox npoekToB (IIpH YCBOCHWW M TBOPUYECKOM TPUMEHEHWH HABBIKOB M yMEHHH B
nporiecce pa3paboTKi COOCTBEHHBIX MOJIENIEH ).

- Cucremarm3upyomuii (0ecema Mo TeMe, COCTaBICHHUE CHCTEMATU3UPYIOIIMUX TaOJIHII,
rpaduKoB, CXeM U T.1.).

- KonTponbsHbIit MeTO (TIpU BBISIBIICHUH KadueCTBa YCBOCHUS 3HAHUH, HABBIKOB M YMEHUM U
UX KOPPEKIHs B MIPOIECCE BHIMTOTHEHUS MPAKTUYECKHUX 3a/1aHUM ).



- TI'pynmnosas pabora.

5. TemaTuyeckoe MJIAHHUPOBAHUE

Ne Tema Beero Teopus | IIpakTuka
n/n 4acoB
1 | Beenenne. OcHoBHbBIC TOHATHA 3D rpaduku 1 1
2 | ba3oBbie HHCTPYMEHTHI 2 1 1
3 | HaBuranus B cuene 2 1 1
4 | IHCTpYMEHTBI U OIIIH PETAaKTUPOBAHHS 5 2 3
5 | ITocTpoenue mopenei 13 5 8
6 | Pabouas Bu3yanm3anus 5 2 3
7 | Ileuats 3D Monemnei 3 1 2
8 | TBopueckue MpOeKTHI 3 3
BCEI'O: | 34 13 21

6. Conep:xaHue Kypca

Beeoenue. Ocnoenvie nonamus 3D zpaghuku (1 uac)

HHCTpyKTaX 110 TEXHUKE OE30MaCHOCTH.

2D u 3D. Tena, noBepxHOCTH, KpuBble, TONUroHbl. Kamepbl. HaBuramus, npoekuuu.

bazoevie uncmpymenmut (2 uaca)

Untepdeiic Google Sketchup. OcnoBublie uHCTpyMeHTH. Bpibop. Kommonent. Jlactuk.
[Tanutpa. UucTpymeHTsl pucoBanus: Jlunus, [yra, Ot pyxu, IlpsmoyronbHuk, OKpy>KHOCTb,
MHOroyroiabHuK.

Haeuzayusa ¢ cuene (2 uaca)

Kamepa. Bpamenne. Ilanopamuposanue. Jlyma. OxHo yBenmuenus. Ilokaszate Bce.
[peapinymmii Bua. Cnenyronuii Bua. Busbr.

Hucmpymenmut u onyuu pedakmuposanus (6 uacoes)

BnaBute u Breitanyts. Crnempyit 3a wmHoM. Konrtyp. Ilepememenue. Bpamenue.
MacurrabupoBanue. [1nockue u Kpuponuneiinbie mopepxHoctu. CMsAryeHue U criiaxkuBanue pedep.

Ilocmpoenue mooeneii (12 uacos)

I'pynna. BeiObop B ObICTpoil mocienoBaTenbHOCTH. BbIOOp M co3gaHue rpymnmbl yepes
KOHTEKCTHOE MeHI0. Pukcarus rpynmsl. UHpo no anementy. PegaktupoBanue BHyTpH TPYIIIBL.

N3zmepenus. Uupo no monenu. EnuHuIb! H3MepeHus.

Crtpoum TouHO. YnpaBieHHe UHCTpyMeHTaMu pucoBaHus. JIlunus. [yra. IIpsMoyronbHUK.
ITomMeHATH CTOPOHBI MNOBEPXHOCTH. OKPYXKHOCTb. MHOTOYrONbHUK. YIpaBiieHHe (OKYCHBIM
paccrosiHueM OOBEKTHBa. YIpaBlieHHE HMHCTpyYMEHTaMu Moaudukanuil. BraBute / BbITAHYTH.
Crnenyit 3a muoil. Konrtyp. Ilepememienue. Bpamenue. MacmtabupoBanue. KoHCTpyKIIMOHHBIE
uHcTpyMeHThl. Pynetka. Tpancnoptup. Ocu. Ctpoum Mojeb B pa3Mepax.

Pabouas eusyanuzayusa (5 uacoes)

Hactpoiiku BuA€OKapThl. CKpbITh/OKa3aTh. CTUIN OTOOpa)keHUsl TOBEPXHOCTEH U pebdep.
Crtunu noBepxHocteid. Ctunu pedep. Tenu.

Marepuaisl. [lanutpa. lnanoroBoe okHo MaTtepuaisl.

TexcrypupoBanue. [lozunus Tekctypbl. Co3/aTh YHUKAJIbHYIO TEKCTypy. KomMOuHUpOBaTH
TekcTypbl. HazHauuTh poToTeKCTypy.

Huanorossie okHa Ciou. Criensl. CTHIIH.

Ileuams 3D mooeneii (3 uaca)

Texnonoruu 3D medatn. Dkcrpy3us. 3D npuntep «Anbda» 0cOOEHHOCTH MOATOTOBKH K
neuatu. [Ipunoxenune Netfabb Basic. MaTepdeiic mpunoxenus Repetier-Host.

Teopueckue npoexmot (3 uaca)

BrinosHeHne TBOpUECKUX 3aaHUK 1 MUHU-TIPOEKTOB 0 co31anuto 3D Mojienelt B peakTope
TpexmepHoii rpaduku Google Sketchup.



