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Hosicuurensnas 3amucka

Bupryansuas u nononuennas PCANBHOCTH — 0c00BI€ TEXHOIOTHYECKHE HallpaBJIeHUs, TECHO
CBS3AHHBIC C JDYTMMH. OTH TEXHONOIMH BKIIOYEHEI B CIUCOK KITFOYEBEIX H OKA43LIBAIOT
CYIICCTBCHHOE BIIMAHHE HA PAa3BHTHE PHIHKOB. [IpaxkTraeckn s kaxmoit NEePCIIEKTUBHOM MTO3UIHHI
Oymymero kpaiiHe TOJIe3HDI Oyoyr s3Hammsa w3 obGmacru 39-MOZeMPOBAHUs, OCHOB
HpOTpaMMHPOBAHMS, KOMIIBIOTEPHOTO 3PEHHS M T. II.

CornacHo MHOro4HCIIEHHEIM HcenenosanuaM, VR/AR-priHok paseusaercs o 9KCIIOHEHTE —
COOTBETCTBEHHO, €My HEOOXOIMMBI KOMIIETEHTHBIE CIIEIHATHCTEL.

B Xome mnpaktmyecknx samsTmii mo [IporpaMMe BBOZHOIO MOJIyJs 06ydarommecs
TIO3HAKOMATCS C BUPTYaJIbHOH, OMOIHEHHON H CMEIaHHO PCaATBEHOCTSAMH, IOHMYT X OCOOEHHOCTH
U BO3MOXHOCTH, BBISBAT BO3MOXHBIE CIIOCOGEI IDHMCHCHHSA, a TakXkKe OINpelelsT Haubojee
HHTCPCCHBIC HANPABIICHUSA I AaibHEHIIEro YriyOuIenus, HapaluleNbHO Pa3sBUBAas HABBIKHA IU3akiH-
MBIIICHHS, TM3aHH-aHaIN3a U CIIOCOGHOCT CO3aBaTh HOBOE 1 BOCTpeOoBaHHOE.

CHHeprus MeTomoB W TeXHOJOrHit AacT o0y4JarolieMycsi YHHKaIbHbIE MeTallpeIMETHBIE
KOMIIETCHINH, KOTOpEIe OyAyT HONE3HH B chepe IIPOCKTHPOBAHUA, MOAETHPOBAHHUA 0OBEKTOB H
TpOLECCOB, pa3pabOTKK NPHIOKEHUH | Ap.

IIporpamma naér HeoGxomuMbIe KOMICTCHUNH UL AalbHEHIIEro yriayOaéHHOTO OCBOCHMS
AU3aHHEPCKUX HABBIKOB M METOINK TIpOCKTUPOBaHUsA. OCHOBHEIMH HaNpaBIECHUAMH B H3YYCHHH
TEXHOJIOTMHI BUPTYaIBHOM U JONOIHEHHON PCRJILHOCTH, C KOTOPBIMH II03HAKOMATCS 06y 4aomUecs B
PaMKax MOy, CTaHYT Ha4aNbHbIe 3HAHHS O pa3paboTke TNIPHIIOEHNH JUIs PAa3TH4HBIX YCTPOICTB,
OCHOBBI KOMIIBIOTEPHOTO 3peHusl, 6a30Bbie MOHATHs 3D- MOJICIMPOBAHHS.

Hepes 3HAKOMCTBO C TeXHOJOTHSIMH CO3MaHUA COOCTBEHHEIX YCTPOHCTB M pa3paboTku
TIPUIIOXKEHUHN OYIyT pa3sBUBaThCH HCCIIC0BATEILCKHE, HHKEHEPHbIE U IPOSKTHBIE KOMIIETCHIHH.

OcBoenne 3THX TexHOOrMit II0Zpa3yMeBaeT IOyYeHHe psna 6Ga3oBEIX KOMIICTEHITHIA,
BIaJICHUE KOTOPHIMH KpHTquCKH HeobxoauMo sro6omy CHCHHAIMCTY Ha KOHKYPEHTHOM PBIHKE
Tpyna B STEAM-nipodeccusx.

Heas nporpammer: (opmupoBanue yamkansueix Hard- u Soft- KOMIIETEeHIMH 110 pabore ¢
VR/AR-rexnonorusmu HCPE3 UCII0Ib30BAHUE KEHC- TEXHOIOTHIA.

3agaum nporpamMmer:

Ob6yyaromue:

- O0BACHHTL (a30BLIE MOHATHS cepel paspaboTku mpuITOKeHHIT BUPTYaJIbHOH H
AOTIONHEHHOH PEANBHOCTH: KIFOYEBEIE 0COGEHHOCTH TEXHONOLHL U HX DPasi4Yus MEXIy coboii,

IaHOpaMHOe (OTO M BHIEO, TPEKUHT PEaNbHEIX O00BEKTOB, HHTepdeiic, MNOIHrOHAILHOE



MOJIEJIMPOBAHHE;

—  chopMHPOBaTh 6a30BbIE HABLIKK paboTsl B mporpaMmax mis Pa3paboTKu npHUIOKEHHI ¢
BHPTYaJIbHOU M JIOIIOIHEHHOM PeaIbHOCTEIO;

— chopMHpOBaTE  6a30BEIe  HABLIKH paboTsl B mporpammax s TPEXMEPHOIO
MOJENNPOBAHHUS;

~  Hay"duTh HCIIOJIB30BATh H a/IANTHPOBATE TPEXMEPHEIE MOJIETIH, HAXOAMIKECS B OTKPHITOM
nocTyne, uid 3afad Keiica;

—  chopmMHpOBaTh 6Ga30BEIE HABBIKK paboThl B mporpamMmax mis pa3paboTku rpadpuueckux
HHTEpdECcoB;

~  TPMBHTE HaBLIKH IPOCKTHOH JEATENBHOCTH, B TOM YHCIIE HCIIOIb30BAHHE HHCTPYMEHTOB
TUIAaHUPOBAaHHS.

PaspuBarouime-.

— Ha TIDOTSDKCHHM BCEX 3aHATHH  (opmmpoBars 4K-KOMIIeTeHUMH  (KpHTHYECKOE
MBIIUICHHE, KDEATUBHOE MBILLIEHUE, KOMMYHHKALIHS, KOoIlepanus);

—  CIOCOOCTBOBATH PACIIMPEHHIO CJIOBapHOTO 3aI1aca;

— CNOCOOCTBOBATh  DasBHTHIO  maMsTH, BHUMAHHS,  TEXHWYECKOTO  MBIIUIEHHS,
H300peTaTenbHOCTH;

—  CNOCOGCTBOBATH Pa3BHTHIO ATOPHTMHYECKOTO MBIIICHHUS;

—  cnoco6cTBoBaTs HhOpMUpOBaHHIO HHTEPECA K TEXHUYECKHM 3HAHMSM;

—  CHoco6cTBOBaTE (hopMHpOBaHHIO YMCHHA TIPaKTHYECKOTO NPUMEHEHUS IMOMyJeHHBIX
3HAaHUM;

—  chopMHpPOBaThL yMeHHE (hOopMyTHPOBAT, apryMEHTHPOBATE H OTCTAUBATE CBOS MHEHHE;

~  chopMHpOBAaTH yMEHHE BHICTYIIATE Iy6/IMYHO C JOKIaJaMu, IPEe3eHTAHMAMH H T. I

BocnurarensHble:

—  BOCIHTBIBATE aKKYPATHOCTb H AMCUUIUTHHAPOBAHHOCTH TIPH BEIMONHEHHAN paboTsr;

— CHOCOOCTBOBaTE  (DOPMHPOBAHMIO  MOJTOKHTENLHOM MOTHBallkM K  TPYyHOBOM
JEATENLHOCTH;

—  CHOCOGCTBOBATE (POPMHPOBAHHIO OMBITA COBMECTHOTO H MHAVBUyalTbHOTO TBOPYECTBa
TIpH BBIIOITHEHHH KOMAaHIHbIX 33/IaHMIA;

—  BOCIHTBIBATE TPYAOMIOOHE, yBakeHHE K TPYAY;

—  (OpMHpPOBATE YyBCTBO KOJUIEKTUBH3MA 1 B3aHMOIIOMOIIIH;

— BOCIIMTBIBATH YyBCTBO IIaTPpHOTH3Ma, Tpa’XxJaHCTBCHHOCTH, TOPOOCTH 3a OOCTHXKEHUSA



oreyectBeHHo M T-orpacim.

Ilnanupyemere pesyibTaThl ocBoenne Kypea

B pesynbrate ocBoeHHs NporpaMMBI oGy qaroLIMecs TOMKHEL 3Hamp
— KIIIOYEBBIC OCOOCHHOCTH TEXHOIOTHI BUPTYATbHON M JIOMOTHCHHOM peaIbHOCTH;
—  TPHHUHMIBI PabOTHI IPUIOKCHUN C BUPTYATBHOH M JONOTHEHHOM PeanbHOCTRIO;

— TCpEUeHb COBPEMEHHBIX YCTPOHCTB, HCIIONB3YEMBIX sl PAGOTHI ¢ TEXHOIOTHAMH, H

HX NpeAHa3HAYCHIE;
— OCHOBHOM (YHKUMOHAN IPOrpaMM ISl TPEXMEPHOTO MOJIEIUPOBAHUS;

— TPHHIMIEL ¥ CTIOCOOB! pa3spabOTKH TPUIOKEHHH C BUPTYaNbHOW M JIOMOTHEHHON

PCATBHOCTEIO;

— OCHOBHOH (YHKIMOHAN TNPOTPAMMHBIX Cpel A pa3paboTKu IPHUIOKEHUH C

BHPTYaJIbHOM ¥ JONOJIHEHHON peabHOCTEIO;
— OCOOCHHOCTH pa3paboTKH rpaduIecKux HHTEPHEHCOB.

YMETB.

— HacTpamBaTh M 3allyCKaTh IIEM BUPTYaIbHON PEalbHOCTH;

—  YCTaHaBIMBATh M TECTHPOBATH NPUJIOKECHHUS BUPTYAILHON PEabHOCTH,

—  CaMOCTOATENbHO COOUPATh OYKH BHPTYAILHON PEalbHOCTH;

—  (opmymHpoBaTh 33a4y Ha NPOEKTHPOBAHKE UCXOMA U3 BBISBIECHHOMN IpoOIeMBI;

—  YMECTb NOJIB30BaThCs PAa3IMYHBIMH METOAMHU TEHEPAIINH HACH;

—  BBHINOJHATH NPUMHTHBHEIE ONIEPALMHU B POTPAMMaXx IS TPEXMEPHOTO MOJIETHPOBAHHS,

—  BBUIONHATL NPUMHUTHBHBIC ONEPAUMH B NPOTPAMMHBIX CpeAax /ia  pa3paboTKu

HpPIJIO)KCHI/HL;I C BHpTyaHBHOﬁ H JOIIOJIHEHHOMH PCATBHOCTEIO,

— KOMNOWJIHMPOBATh IIPHIIOKEHHE II MOOHILHBIX YCTpOI\/‘ICTB WIH IICPCOHAIBHBIX

KOMITBIOTCPOB H Pa3sMEIIaTh Cro Ui CKAYMBAHHS [OJb30BATEISIMH;
—  paspabareiBath rpaduaeckuii uutepoeiic (UX/U I);
— paspabarbiBaTh BCe HEOOXOAMMEBIE IpahHuCCKHE U BU/ICOMATepUaLl Ul IPEe3EHTALNN
IIPOEKTa;
— MPEACTABIATH CBOH MPOEKT.

BIIaACTh.

— OCHOBHOH TEPMHHOIOTHEH B OONACTH TEXHOJOTHH BHPTYAIbHOW M JOTOIHEHHOMN



pEanbHOCTH;

0a3oBBEIMH HaBBIKAMH TPEXMEPHOIO MOJICJIMPOBAHUS;

0a30BbIMH HABBIKAMU Da3pabOTKM IIPHIOKEHHH BUPTYaJbHOH W JOIOJHEHHOH

PCaIbHOCTEIO;

SHaHMAMM 0 MPUHLMNAM paboThl H OCOGEHHOCTSAM yCTpOMCTB BHDTYaIBHON |

JIOTIOJTHEHHOM peajlbHOCTH.

TemaTnueckoe IVIAaHUPOBAHHE

Ne Paspennt nporpamm yueGuoro kypca Bcero yacos
.0
Pasnen 1. IIpoekTnpyem naeanbHoe VR-ycTpoiictBo 12
1. 3uakomcTBO. TexHuka 6e30macHOCTH. Beoanoe 3anstue («Co3nasaii 2
MHpEI») BBeleH1E B TEXHOIOTMH BUPTYANILHOM M [OMOMHEHHOM
pEATBLHOCTH
2. 3nakoMcTBO ¢ VR-TexHOnOrmsiMu Ha WHTEPAKTUBHONH BBOJHOM 2
nexnuu TecTupoBanue ycTpoiicTBa, yCTaHOBKA IIPHUIIOKEHHUH, aHAIIN3
NPHHIUIIOB PabOTHI, BHIABICHHE KIIOYEBBIX XapaKTEPHCTHK
3. BrisBiienre npuHIMIOB paGoTHl nuTeMa BUPTYaJIbHON pEaNbHOCTH, 1
IIOHCK, aHallM3 W CTPYKTYpUpOBaHHWe MHQopMauuu o apyrux VR-
yCTpoHCcTBax
4. Bribop maTepmana u KOHCTPYKIHMM mmsi coGCTBEHHOM TapHUTYPEI, 5
HOATOTOBKA K cOOpKE yCTpoiicTBa
5. C6opka coOCTBEHHO#T rapHUTYPBI, BRIPE3aHHE HEOOXO0IUMbIX JeTanei, 3
JU3aiiH yCTpOMCTBa
6. Tecruposanue n nopabortka npororuma 2
Pa3puen 2. PazpadatbiBaem VR/AR-npuiiosxenns 22
7. BBoxnas MHTepaKTHBHAs JIEKIHMS 110 TEXHOJOTHAM IOTONHCHHON K 1
CMEIIaHHON PeaIbHOCTH
8. TectupoBanne cymecTsyromux AR-npunoxenuii, onpezneneHue 1
MPHUHIMIIOB pabOThHI TEXHOJIOTUH
9. Be1siBiieHue npobnemMHoit cutyauum, B KOTOpoii moMorio 661 VR/AR- 1
TIPHIIOKEHUE, HCIIOJIB3Ys METOJIB] JM3alH-MBIILICHHS
10. AHanu3 ¥ OLEHKA CYINECTBYIONMNX PEIICHAH npobiemsl. [enepanus 1
COOCTBeHHBIX HeH. PazpaboTka clieHapHs MPHITOKEHUS
11. PazpaboTka creHapus NpHIOKEHUS: MeXaHHKa B3aHMOJIEHCTBHS, 2
(yHKUHOHAN, IPHMepHBIA BUI HHTepdeiica
12. MuHu-1npe3eHTaINY Hel U UX T0paboTKa 110 o0paTHOii cBsA3H 1
13. [TocnenoBarenbHOE HM3yd4eHHE BO3MOKHOCTENR cpensl pa3paboTKu 1
VR/AR-npunoxenuit
14. Pazpa6orka VR/AR-IpUiI0:kKeHNS B COOTBETCTBHH CO ClIeHapHeM 5
= COop ofpaTHOH CBS31 OT MHOTEHIMANBHLIX IIONb30BATCICH 1
HIPHIIOKEHHS
16. HopaboTka NpuiIokKeHHs, YUUTHIBAs 0GPATHYIO CBA3b IOIB30BATENS 2




17. BhusiBnenne xmoueBeIx TpeGoBammii paspaborke GUI — 1
rpaduYecKuX HHTEpHEHCOB IPUIOKEHII

18. Pa3pabotka nHTEpdetica mpunoxenmns — AN3aiiHa ¥ CTPYKTYPEI

19, Hoxroroska rpaduueckux marepnanos mus NIPE3EHTAlUN TIPOEKTA 1
(¢oro, mBHzEO, uHporpapuka). OCBOCHHE HABEIKOB BEPCTKH
IIpe3eHTalnU

20. [pencraBnenne mpoextos nepen  ApYrMMH  00yYaronuMucs. 1
[TyGnu4Has IIpe3eHTaLMs 1 3alUTa IPOEKTOB

Bceero yacos 34

Conepixanne nporpaMmbt

Pa3znen 1. TIpoexTupyem naeaibHoe VR-ycTpoiicTo

B pamkax nepBoro pazuena o6yuarommecs HCCIICIYIOT CYILIECTBYIOUINE MOJEIH YCTPOHCTB
BHPTYalbHO! DPEAIbHOCTH, BBIABIAIOT KIIOYEBBIC NapaMeTphl, @ 3aTeM BBINOJNHAIOT MPOEKTHYIO
3ajady — KOHCTpYHPYIOT coOcTBeHHOe VR-ycTpoiicTBo. OO6ywaromuecss uccnemyior VR-
KOHTPOJUIEPEl M 0600MIAIOT BO3MOXHBIE PHHLHIIEL YUPABICHUS CHCTEMaMH BHUPTYaILHOM
peanbHocTH. CpaBHUBAIOT Pa3INUHbIE THITHI YIPABIICHHS H AETAIOT BBIBOJIBI O TOM, YTO HEOOXOIHUMO
At «00MaHa» MO3ra W [OTPYKEHHs B JApyroi mMup.

Obyuaromuecst cMoryT cobpars COOCTBeHHYI0 Mozenb VR-rapHHTYpSI: CIPOEKTHPOBATE,
CMONICIMPOBATh, ~ BBIpE3aTh/pacmiedataTh Ha 3D-mpuHTepe HY)XHBIC 3JIEMEHTHI, a 3aTeM
TIIPOTECTHPOBATE CAMOCTOATEILHO Pa3pabOTaHHOE YCTPOHCTBO.

Pasges 2. PaspaGaTtbiBaem VR/AR-npuioxenust

ITocne GpopMHpoOBaHKA OCHOBHBIX MOHSTHIL BHPTYAIILHOW PEabHOCTH, MOTy9IEHHS HABBIKOB
paboter ¢ VR-o6opynoBaHneM B IIEpBOM paszienie, 0OydaroIiecs MepexonsiT K PaCCMOTPEHHIO
HOHATHH JONOJHEHHON M CMeLIaHHOit PE€anbHOCTH, -- pa3OMpPalOT WX OCHOBHBIC OTJIMYHS OT
BHpTyansHoH. Co3naror co6GCTBeHHOE AR-npunoxenne (augmented reality — momonneHHas
PeaNbHOCTE), OTpaGaThiBass HABBIKH pPaGoOTH ¢ HEOOXOMMMBIM B JabHeHIEM MPOrpaMMHBIM
o0ecreueHneM, HaBBIKH AU3aHH-TIPOCKTUPOBAHHUSA ¥ AU3aHH-AHATHTHKA.

Ob6yuaromuecss Haywarcs paboTaTs c KPYNHEHIIMMH  PEHO3HTOPUAMU  OeCIIATHBIX
TPEXMEPHBIX MOJENeH, CMOIyT MHHHMAIBHO aIanTHPOBaTh MOJCIH, UMEIOIIHECS B CBOOOIHOM
AocTyne, noJ cBou Hyxkabl. HaunnaeTcs sHakoMcTBO co CTPYKTypOH uHTepdeiica nporpaMmsl s 3
D-MonenupoBaHus (10 YCMOTPEHHIO HACTABHHKA — 3ds Max, Blender 3D, Maya), 0CHOBHBIMH

KOMaHJaMH. BBOI[HTCH TNIOHATHS «IIOJUTOHAJILHOCTELY U «TCKCTypa».
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Hepeqeﬂb P€KOMEHAYEMBIX HCTOYHHKOB

JKanna Jlunrka, Tum Orineu. Jymait kak ausatinep. Ju3aiiH-MblieHe

A7 MeHekepoB / ManH, FiBaHoB 11 ®epbep.

2,

3.
4.

5.
6.
7.
8.

9.

10.
11.
12.

13.

14.
15.
16.
17.
18.
19.

20
21
22

Maiixn [lxanna. Coxru cBoé noprdomuo! To, ueMy He yuar B JAU3aHHEPCKUX IIKOJIaX /
Iutep.

®uit Knusep. Yemy Bac He Hayyar B au3aiiH-mKone / Pumon Kinaccuk.
BjarkiHallgrimsson. Prototyping and Modelmaking for Product Design (Portfolio Skills) /
Paperback, 2012

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

Jim Lesko. Industrial Design: Materials and Manufacturing Guide.

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

KoosEissen, RoselienSteur. Sketching: Drawing Techniques for Product Designers /
Hardcover, 2009

Kurt Hanks, Larry Belliston. Rapid Viz: A New Method for the Rapid

Rob Thompson. Prototyping and Low-Volume Production (The Manufacturing Guides).
Rob Thompson. Product and Furniture Design (The Manufacturing Guides).

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

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

http://holographica.space.

http://bevirtual.ru .

https://vrgeek.ru .

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

https://geektimes.ru .

http://www.virtualreality24.ru/ .

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

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

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



