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IHosicHuTEeNLHAA 3aIIUCKA

Jannast paboyasi mporpaMMa OpUEHTHpPOBaHA Ha yyamuxcs 8-11 kiaccoB u
peann3yeTcsi Ha OCHOBE CJIEAYIOIIUX HOPMAaTUBHO-TIPABOBBIX JOKYMEHTOB:

e VueOnbiii man MBOY COIII «IlIkona O6ymymieroy;

e OOmieoOpa3oBarenpHas IporpamMma JONOJIHUTEIBHOTO 00pa30BaHUs
MBOY COIII «IlIkona 0yaymieroy;

denepanpHOro 3akoHa 00 oOpaszoBanmm B Poccuiickort @enepanmm Ne
273-P3 o1 29.12.2012 rona;

[Ipukaza MunuctepctBa oopazoBanus u Hayku PD ot 29 aBrycra 2013
rojga Nel008;

CanurapHo-3nueMuonorndeckue npaswi v HopmatuBel Can [IuH

2.44.3172-14 (3apeructpupoBano B Muniocte Poccun 20 aBrycra
2014 r.Ne 33660).

[Iporpamma coctaBieHa Ha OCHOBE aBTOPCKOM nporpammbl Kysnenosa M. A.
«Pa3paboTka TNPUIOKEHUNH BHUPTYyaJIbHOW U JIOMOJHEHHOW peanbHOCTH: 3D-
MOJICJIMPOBAHUE U IPOTPAMMUPOBAHUE).

Cpox peanuzaiuu padodeit mporpaMMbl — 35 4acos.
[Iporpamma BKJIIOYAET CIAEAYIONIUE Pa3IEIb:

1. Lenu u 3agauu.

2. IInanupyembie pe3yybTaThl.

3. ConeprkaHue y4eOHOro miaHa.
4. CopepxaHue TEM IPOrPaMMBbl.

Kypc paccuntan Ha 35 yacos.
Bunsr kouTposs: 6ecena, BRIMOTHEHUE MPAKTUIECKUX PaboT.

dopma 3aHATUN: JEKUHUM, TPaKTHUYECKHE paldoThl, PabOThl Haja pEIICHUEM
IMOCTABJICHHOM 3a1a4H.

PexxuMm npoBeneHus 3aHsATUil 1 4ac B Heeo.



1. Leau 1 3a1a4u NPOrpamMmbl

Lens: pa3zButh y oOydaronuxcst uurepec k 3D-rpaduke u anumanuu,
HAy4YUTh JIETEH OPUEHTUPOBATHCS B pa3HOOOpa3UU COBPEMEHHOTO 000PYI0BaHUS
JUTSl BUPTYaJIbHOUM M TOTIOTHEHHOM peaTbHOCTH, MOIb30BaThCS CIIEIIMATIbHBIM
POrpaMMHBIM 00ECIICYEHUEM M CO3/1aBaTh COOCTBEHHBIE MYJIbTUMEINA
MaTepHabl JJi1 TAKHUX YCTPONCTB.

Ooyuaromue 3a1aun:

e 00BsACHUTH 0a30BbIC MOHATHUS CPEepbl pa3padOTKU MPHUIOKEHUN
BUPTYaJIbHON U IOMOJHEHHON PEATbHOCTHU: KIIFOUEBbIE OCOOEHHOCTH TEXHOJIOTUN
U UX Pa3Inyus MeXy co00i, maHopaMHoe GOTO U BUIE0, TPEKUHT PEaIbHbBIX
00BEKTOB, UHTEPPEIC, MOIUTOHATHLHOE MOJICTHUPOBAHHE;

L C(bOpMI/IpOBaTB HaBBIKU BBIIIOJIHCHUS TEXHOJOTMYECKOU OCIIOYKH
pa3pa60TI<H HpI/IJ'IO)KeHI/Iﬁ JJIA MOOMILHBIX YCTpOﬁCTB /U IICPCOHAJIbHBIX
KOMIIBIOTCPOB C UCIIOJIB30BAHUCM CIICHHUAJIBHBIX IIPOI'PAMMHBIX CPCI;

e copmupoBaTh 0a30BbI€ HABBIKM PA0OTHI B IporpamMmax Juis pa3paboTKu
MIPUJIOKEHUH C BUPTYaIbHOM U JOIOJHEHHON PEAJIbHOCTHIO;

e copmupoBaTh 0a30BbI€ HABBIKH pa0OTHI B TpOorpamMmax Jijist
TPEXMEPHOTO MOJCIINPOBAHUS;

® HAY4YUTDb HUCIIOJb30BATh U aAdIITUPOBATH TpéXMepHBIC MOACIIN,
HaXOgAIMUCCA B OTKPBITOM JOCTYIIC, IJIA 3a1a4 Keﬁca;

e chopmupoBaTh 6a30BbI€ HABBIKM Pa0OTHI B IporpamMmax i pa3padoTKu
rpaguueckux HHTep(heicos;

® JIPUBUTH HABBIKH HpOCKTHOfI ACATCIIBHOCTHU, B TOM YHCJIC
HCIIOJIB30BAHHUC HHCTPYMCHTOB INIAaHUPOBAHMUA.

PazBuBaromiue 3agaum:

® Ha MPOTSHKEHUM BCeX 3aHATHI popmupoBaTh 4K-
KOMMETEHIUU(KPUTHIECKOE MBIIIJICHUE, KPEaTUBHOE MBIILICHHE,
KOMMYHUKAIIUS, KOOTIepaIus);

e crnocoOCTBOBAThH pacCHIupCHUIO CJIOBAPHOTO 3aliaca,

® CrocOOCTBOBATh PA3BUTHUIO MaMSTH, BHUMAHUS, TEXHUYECKOTO
MBIIUICHUS, U300pETaTeIbHOCTH;

® CrocoOCTBOBATH PA3BUTHUIO AITOPUTMUYECKOTO MBIIIJICHUS;
e crnoco0cTBOBaTh (HOPMUPOBAHUIO UHTEPECA K TEXHUUECKUM 3HAHUSIM;

e CcrocoOCTBOBAaTh (POPMUPOBAHUIO YMEHUS MTPAKTUYECKOTO MPUMEHEHHUS
IIOJTyYEHHBIX 3HAHUM;

¢ chopmupoBaTh yMeHue (POpMyIUPOBAThH, APTYMEHTHUPOBATH U
OTCTAuMBaTh CBOE MHEHUE;



e chopMHUpPOBATh YMEHHUE BBICTYNATh MyOJUYHO C TOKIATaAMH,
IIPE3CHTALUAMU U T. II.

BocnuTaTe/ibHBIE 3aa4H:

® BOCIUTHIBATh AaKKYPATHOCTh U JUCLUILIMHUPOBAHHOCTH NPU
BBINIOJIHEHUU PadOTHI;

e Croco0CTBOBAaTh (POPMUPOBAHUIO MTOTOKUTEITHHOU MOTHUBAITIH K
TPY/IOBOM JCSITEIBHOCTH;

e CI10coOCTBOBAThH (I)OpMI/IPOBaHI/IIO OIIbITa COBMCCTHOI'O "
HHAWBUYAJIBHOI'O TBOPYCCTBA IIPHU BBIITOJIHCHHUHN KOMAHIAHBIX 3aﬂaHHﬁ;

® BOCIIUTBHIBAThH TPYI0JI00UE, YBAKEHUE K TPYILY;
¢ (hopmMupOBaTh UYBCTBO KOJUICKTUBU3MA M B3aMOIIOMOIIIH;

® BOCIHTBIBATh UYBCTBO MATPUOTU3MA, TPAKIAHCTBEHHOCTH, TOPJIOCTH 32
JIOCTUXKEHUS oTeuecTBeHHOU U T-oTpacnu.



2. [InanupyemMble pe3yJibTAThI
JIn4HOCTHBIE Pe3yJIbTAThI:

¢ KPUTHYCCKOC OTHOILICHHC K I/IH(I)OpMaHI/II/I u I/I36I/IpaT€JIBHOCTI> e€
BOCIIPpUATHA,

® OCMBICJICHUC MOTHBOB CBOUX ﬂGﬁCTBHﬁ ITPH BBIIIOJIHCHUHU 33,[[3HPII?I;

e pa3BUTHE JIFOOO3HATETBLHOCTH, COOOPA3UTEILHOCTH IIPH BBIITOJIHEHUH
Pa3HOO0Opa3HBIX 3aJaHUI IPOOJIEMHOTO U SBPUCTUUYECKOTO XapaKTepa;

® PAa3BHUTHUC BHUMATCIIbHOCTH, HaCTOI\/'ILII/IBOCTI/I, HGJI€YCTpCMHéHHOCTH,
YMCHUA IIPCOAO0JICBATh TPYIHOCTH,

¢ PAa3BUTHUC CAMOCTOATCIIBHOCTHU Cy}KIIeHHfI, HC3aBUCUMOCTHU H
HCCTAHAAPTHOCTH MBIIIJICHUWAA,

® OCBOECHHUE COLIMAJIBHBIX HOPM, NPABHJI OBEAECHUS, pOJiei U popM
COLIMAJIbHOM KU3HU B IPYIIAX U COOOIIECTBAX;

¢ (popmupoBaHNE KOMMYHHKATUBHON KOMIIETCHTHOCTH B OOIIICHUH U
COTPYIHHUYECTBE C IPYTUMHU 00YUaIOIIIMMHUCH.

MeranpeaMeTrHbie pe3yJbTaThl:
PerynaruBHble yHUBEpCaIbHbIE yUeOHbIE IEHCTBUS:
® yMEHUE NPUHUMATh U COXPAHATh YUEOHYIO 3a]a4y;

¢ YMCHHC INIAHUPOBATH IMOCICA0OBATCIbHOCTD IAIrOB aJIrOPHUTMa IJIsA
JOCTHKCHU I CIIN,

® yYMCHHE CTaBHUTh I1e]Ib (CO3aHNE TBOPUYCCKOU PadOTHI), IJIAHUPOBATH
JIOCTH>KEHHUE ATOM 11ETIH;

® YMEHHE OCYIIECTBIISITh UTOTOBBIA U MOMIATOBBIN KOHTPOJIb MO
pe3ynbTary;

® CIIOCOOHOCTH aJICKBAaTHO BOCIIPUHUMATh OIEHKY HACTABHHUKA M JIPYTHX
oOydJarommxcs;

® yMEHHUE Pa3jIndarh Criocod U pe3yynbTar JeHCTBHUS;

® yMEHHE BHOCUTH KOPPEKTHUBHI B JICUCTBUS B CIIy4ae PaCXOXKICHUS
pe3yabTara penieHust 3aJja4u Ha OCHOBE €€ OIIEHKH M yuéTa XapakTepa
CJIeJIaHHBIX OIINOOK;

® yMEHHUE B COTPYAHUYECTBE CTABUTH HOBbIE yUeOHBIE 33/a4H;

® CII0OCOOHOCTh IIPOSABJIATH TO3HABATCIIbHYIO MHUIIUATHUBY B yT—Ie6H0M
COTPYAHHUYCCTBC,

® yMEHHUE OCBAaMBATh CIIOCOOBI pelIeHus MPOOJIEM TBOPUECKOrO Xapakrepa
B KU3HCHHBIX CUTYaIIHSIX;

® YMEHME OLICHUBATH MOJIyYaIOLIUNICS TBOPUECKUN MMPOLYKT U COOTHOCUTH



€ro ¢ u3Ha4dajJbHbIM 3aMBICJIOM, BBITIOJIHATH I10 HGO6XOI[I/IMOCTI/I KOppPCKOUH 1100
IMpOoAYKTa, 1100 3aMbICIIa.

Ilo3HaBaTeabHBIC YHUBCPCAJIbHBIC y‘-IC6HBIC ,Z[CP'ICTBPIH:

® yMEHHUE OCYUIECTBIIATh MOUCK HH(MOPMAIIUU B UHANBUIYATbHBIX
MH(OPMAIMOHHBIX apXUBaX O0y4YaIONIerocs U riiodanibHol cetu MuTepHeT;

¢ YMCHHC HNCIIOJIb30BaTh CPCACTBA I/IH(I)OpMaL[I/IOHHBIX u
KOMMYHHKAaIIUOHHBIX TEXHOJIOT UM AJI1 pCIICHUS KOMMYHUKATUBHBIX,
IMO3HABATCIIbHBIX U TBOPUYCCKUX 3a/1av;

® yMEHHE OPUEHTUPOBATHCS B pa3HOOOpaA3HH CIIOCOOOB pELICHUS 3a/1ay;

¢ YMCHHC OCYIICCTBJIATH aHAJIN3 O0OBEKTOB C BBIACJICHUCM CYIICCTBCHHBIX
N HCCYHICCTBCHHBIX ITPU3HAKOB,

® yMEHHUE IPOBOJUTH CPABHEHUE, KIACCU(UKAIUIO IO 33JaHHBIM
KPUTEPHUSIM;

® YMCHHE CTPOHUTH JIOTHYCCKUE PACCYKICHUS B POPME CBSA3U MPOCTHIX
CyXJIeHUI 00 00BEKTE;

¢ YMCHHC YCTAHABJIMBATb aHAJIOTHH, IPUINHHO-CJIICACTBCHHBIC CBA3H;

¢ YMCHHNC CHMHTC3HUPOBATb, COCTABJIATH LICJIIOC U3 ‘{aCTeﬁ, B TOM 4YHCJIC
CaMOCTOATCIIBHO JOCTpanBaTh ¢ BOCIIOJIHCHUEM HCAOCTAIOMINX KOMIIOHCHTOB.

KoMMyHUKaTHUBHBIE YHUBEpCAJIbHBIE YUEOHbIE AEHCTBUS:

® yMEHHE apryMEHTHPOBATh CBOIO TOUKY 3pEHUS HA BBIOOP OCHOBAHUI U
KpUTEPHUEB MIPH BBIJICJICHUU PU3HAKOB, CPAaBHEHUH U KJIacCU(PUKAIIUUA 0ObEKTOB,

¢ YMCHHC BBICIYIIIUMBATDH COGGCGI{HI/IKa N BCCTH JHUAJIOT,

e CcroCcOOHOCTH IIPHU3HABATb BO3MOKHOCTBH CYIIICCTBOBAHUA PA3JINIHBIX
TOYCK 3PpCHUA U IIPABO KAXKI0TO UMCTH CBOIO,

® yMEHHE TUIAaHUPOBATh YY€OHOE COTPYTHHYSCTBO C HACTABHUKOM H
JPYTUMU OOYHAIOIITUMHUCS: ONPENETISATh 1eIH, PYHKIIUU YYaCTHUKOB, CIIOCOOBI
B3aUMOICUCTBUS;

® yMEHHUE OCYLIECTBIATh NOCTAHOBKY BOIPOCOB: HHUIIMATUBHOE
COTPYIHUYECTBO B MOUCKE U cOOpe nHpOpMaLINH;

® yMEHUE pa3peliaTb KOHPIHUKTHI: BbISIBICHHUE, UICHTU(DUKAIUS
po0JIeMBbI, TOMCK U OLIEHKA aIbTEPHATUBHBIX CIIOCOOOB pa3pelleHrs KOH(IIUKTA,
NPUHATUE PELIECHUS U €r0 Pean3anus;

¢ YMCHHC C ,HOCTaTO‘IHOﬁ MOJHOTOM ¥ TOYHOCTBIO BbBIpaKaTb CBOHU MBICJIN
B COOTBCTCTBUM C 3aa4aMH U YCIIOBHAMU KOMMYHHUKAIINH,

® BJIQJICHUE MOHOJIOTHYCCKOM M TUAJIOTMYECKON (hopMaMu peuH.

IIpeameTHblIe pe3yJIbTATHI



B pe3ynbraTe 0cBOEHUS IPOrpaMMbl 00yYarOUIecs TOJKHBI 3HATh:

® KIIFOUEBBIC 0COOCHHOCTH TEXHOIOTHI BHpTyaHBHOﬁ u IIOHOJIHGHHOﬁ
PCAIbHOCTH;

® TIPUHIUIIBI pabOTHl IPUIIOKEHUH C BUPTYAIbHOU U JOTIOJTHEHHOM
pEaNbHOCTHIO;

® [I€pEUYCHb COBPEMEHHBIX YCTPOUCTB, UCIOIb3YEMBIX ISl pA0OTHI C
TEXHOJIOTUAMU, U UX NPEIHA3HAYCHHUE,

® OCHOBHOM (PYHKITMOHAJ IPOTPaMM JJisi TPEXMEPHOTO MOACIUPOBAHUS;

® IIPUHIUIIBI U CIIOCOOBI pa3pabOTKH MPUJIOKEHUHN ¢ BUPTYyaIbHON U
JIOITIOJTHEHHOM peanbHOCTHIO;

® OCHOBHOW (DYHKITMOHAJI TPOTPAMMHBIX CPe IS pa3padoTKH
MIPUJIOKEHUH C BUPTYaIbHOM U JOIOJHEHHON PEAIbHOCTHIO;

® 0COOCHHOCTH pa3pabOTKu rpapuiecKkux HHTep(Peicos.

B pe3ynbTaTe 0ocBO€HUS MPOTPaMMBI O0YUYaIOIIHECs TOKHBI YMETh:

® HacTpauBaTh U 3aIyCKaTh IIJIEM BUPTYaJTbHON PEaIbHOCTH;

® YCTaHABJIMBATh U TECTUPOBATH MPUJIOKECHUS BUPTYATBHOU PEATBHOCTH;

e (opmynupoBaTh 3a7a9y Ha TPOCKTUPOBAHUE UCXO/ISI U3 BHIIBICHHOM
pOoOJIEMBI;

® yMETh [10JIb30BATHCS PA3IUYHBIMU METOJAMU I€HEPaALUU UJIEH;
® BBINOJHATH ONEPALMH B ITPOrpaMMax Il TPEXMEPHOTO MOAECIUPOBAHUS,

® BBIOJHATh TPUMHUTUBHBIE ONIEPALIH B IIPOTPAMMHBIX Cpeax JJjis
pa3pabOTKH MPUIIOKEHHUI ¢ BUPTYIBbHOU U JOTIOJTHEHHOM PeaibHOCThIO;

¢ KOMITMJIMPOBATH ITPHUIIOKCHUC OJIA IICPCOHAJIbHBIX KOMIIBIOTCPOB U
pasMeliaThb €ro 4Jjisi CKa4rBaHUS I10JIb30BATCIISIMU,

® IMPEACTaBJISATH CBOM IIPOEKT.
B pe3ynbTaTe 0CBOEHHUS MPOrpaMMbl 00yUarOIIHECs TOJKHBI BIAIETh:

® OCHOBHOW TEPMHUHOJIOTHEN B 00JACTH TEXHOJIOTUN BUPTYaJIbHOMN U
JIOITIOJTHEHHOM PEeabHOCTH;

e (0a30BBIMU HABBIKAMH TPEXMEPHOTO MOJCIUPOBAHUS;

e (a30BBIMU HABBIKAMH Pa3pa0OTKH MPHIIOKEHUI C BUPTYATHHOU U
JIOTIOJIHEHHOMN PEAIbHOCTHIO;

® 3HAHUSIMU IO IPUHIUIIAM PabOThl U OCOOEHHOCTSIM YCTPOICTB
BUPTYJIBHOM U JTOITIOJTHEHHOUW PEAIbHOCTH.



3. Copep:xkanue y4eOHOro0 mJjiaHa

No Tema Yacel
Bupryanbnas komuara (35 yacon)

1 Co3nianue cxeMbl BUPTYaJIbHOTO IPOCTPAHCTBA. 3
2 [TocTpoeHue 377€MEHTOB OIpaHUYEHHH TEPEIBHKCHUSL. 6
3 Hactpotlika BupTyaIpHO CpeJbl. 3
4 3HAaKOMCTBO C IPOrPaMMHUPYEMBIMH 00bEKTaMHU. 3
5 OcBelleHne CIeHBI. 3
6 JobGaBneHne 00bEKTOB B CIICHY. 3
7 HcnopT TekcTyp Uit OOBEKTOB. 2
8 Macrmitab 0OBEKTOB. 1
9 3aBHCHMOCTh KauecTBa TEKCTYp OT pa3Mepa OOBEeKTa. 2
10 HccnenoBanue BUPTyalbHOM cpeibl. AHAU3 MPOJIeIaHHON paOOTHI. 9




4. CopepikaHue TeM MPOrpamMMbl
BupryajabHasi KOMHATA

anumec;l CO3aar0T CXEMY BHUPTYAJIbHOI'O IIPOCTPAHCTBA W  CaMO
MMPOCTPAHCTBO, B KOTOPOM Yy KaXIOI'O YUYCHHKA 6YI[€T coOCTBEHHAsI KOMHATa.
O6yqa}oumec;1 CaMOCTOATCIBbHO PpCUIAIOT 4YEM HAIIOJIHATH CBOC BHPTYAJIBHOC
IMPOCTPAHCTBO U CO3AAI0T 3d-MOI[eJ'II/I JJIsL CBOEH KOMHATHI.



Cnmcok JuTepaTypbl H METOAMYECKOr0 o0ecredeHnst

1. Anpuan loneccu. Kak crath nu3aiiHepom, He MpoiaB nyIry AbsiBoiay / [Tutep.

2. XKauna Jluarka, Tum Orwisu. Jlymaili kak nuzaiiHep. Ju3alH-MbIIUICHUE IS
MeHekepoB / Mann, BanoB u depoOep.

3. Maiikn Jlxanna. Coxru cBo€ moprdonuo! To, yeMy He ydaT B AM3ANHEPCKUX
mkonax / [Turep.

4. ®un Knusep. Uemy Bac He HaydaT B nu3aiiH-1mkose / Pumon Knaccuk.

5. Bjarki Hallgrimsson. Prototyping and Modelmaking for Product Design (Portfolio
Skills) / Paperback, 2012.

6. Jennifer Hudson. Process 2nd Edition: 50 Product Designs from Concept to
Manufacture.

7. Jim Lesko. Industrial Design: Materials and Manufacturing Guide.

8. Kevin Henry. Drawing for Product Designers (Portfolio Skills: Product Design) /
Paperback, 2012.

9. Koos Eissen, Roselien Steur. Sketching: Drawing Techniques for Product Designers /
Hardcover, 2009.

10. Kurt Hanks, Larry Belliston. Rapid Viz: A New Method for the Rapid Visualization
of Ideas.

11. Rob Thompson. Prototyping and Low-Volume Production (The Manufacturing
Guides).

12. Rob Thompson. Product and Furniture Design (The Manufacturing Guides).

13. Rob Thompson, Martin Thompson. Sustainable Materials, Processes and Production
(The Manufacturing Guides).

14. Susan Weinschenk. 100 Things Every Designer Needs to Know About People
(Voices That Matter).

15. http://holographica.space.

16. http://bevirtual.ru.

17. https://vrgeek.ru.

18. https://habrahabr.ru/hub/virtualization/.

19. https://geektimes.ru.

20. http://www.virtualreality24.ru/.

21. https://hi-news.ru/tag/virtualnaya-realnost.

22. https://hi-news.ru/tag/dopolnennaya-realnost.

23. http://www.rusoculus.ru/forums/.

24. http://3d-vr.ru/.

25. VRBE.ru.

26. http://www.vrability.ru/.

27. https://hightech.fm/.

28. http://www.vrfavs.com/.

29. http://designet.ru/.

30. https://www.behance.net/.

31. http://www.notcot.org/.

32. http://mocoloco.com/.

33. https://www.youtube.com/channel/

34. https://vimeo.com/idsketching.

35. https://ru.pinterest.com/search/pins/?q=design%?20sketching&rs=typed&term_meta[]
=design%7Ctyped&term_meta[ ]=sketching%7Ctyped.

36. https://www.behance.net/gallery/1176939/Sketching-MarkerRendering.



