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|. IlosicHUTE/ILHAS 3aIMCKA

AKTYaJIbHOCTB: BUpPTYyajbHasl ¥ JONOJHEHHAs! PEalbHOCTU — OCOObIE TEXHOJOTUYECKHE
HaIPaBJIEHUS, TECHO CBSI3aHHBIE C JAPYIrMMH. DTU TEXHOJIOIMH BKJIOYEHBI B CIIMCOK KIIFOUEBBIX
U OKa3bIBAIOT CYILECTBEHHOE BIUSHUE HA pa3BUTUE PBIHKOB. IIpakTuyeckn miis Kaxaou
NEPCIEKTUBHONW TMO3UIMKH Oynymiero KpaifHe mToje3Hbl OyayT 3HaHus w3 obmactu 3D-
MO/JIEIMPOBAHHUSL, OCHOB IIPOIrPAMMHUPOBAHMS, KOMIIBIOTEPHOT'O 3pEHUS U T. II.

CornacHO ~ MHOTOYHMCIICHHBIM  HccienoBaHusM,  VR/AR-peiHOK  pa3BuBaetcs
I10 3KCIIOHEHTE — COOTBETCTBEHHO, EMY HEOOXOIMMbI KOMIIETEHTHBIE CIIELIUAIUCTHI.

B Xonme mnpakTHueckMX 3aHATUH IO MporpaMMe BBOJHOIO MOAYJNS OOy4aroIiuecs
ITO3HAKOMSATCS C BUPTYQIbHOM, JOINOJHEHHOW M CMEIIAHHOW peajbHOCTAMH, IMOUMYT HX
OCOOEHHOCTH M BO3MOYHOCTH, BBISBST BO3MOXHbBIE CIIOCOOBI IPUMEHEHUS, a TaKXKe ONPEeIIsT
HauboJiee MHTEPECHbIE HANpPABJICHUS IS JAJbHEWIIEro yriayOseHus, HapauieIbHO pa3BUBas
HaBBIKM  JW3alH-MBIIIJICHUS, JW3aiiH-aHaM3a HM  CIOCOOHOCTh CcO3JaBaTh HOBOE U
BOCTpeOOBaHHOE.

CuHeprus METOJIOB M TEXHOJOTHH, HCIOJIb3yeMbIX B HampaBieHun «Pa3paboTka
MPWIOKEHUH BUPTYaIbHOW U JIOTIOJHEHHON pPEalbHOCTU», JacT oOydarouieMycs YHUKajIbHbIE
MeTanpeaIMeTHble KOMIIETEHIIMH, KOTOpble OyayT ToJie3HbI B cdepe NpOoeKTUPOBaHUS,
MO/IEIUPOBAHUS 0OBEKTOB U IPOLIECCOB, PA3pPaOOTKH MPUIIOKEHUH U Ap.

IIporpamma naér HeoOXOAMMBIE KOMIIETEHLUUHM [UI JajbHEHIIEro yriayoaéHHOro
OCBOCHUS TU3AWHEPCKUX HABBIKOB M METOJUK MPOCKTUPOBaHUsA. OCHOBHBIMU HAIIPABJICHUSAMHU B
U3Y4YCHHH TEXHOJIOTUH BHPTYaJIbHOM M JOTIOJIHEHHOM PEaJbHOCTH, ¢ KOTOPBIMU IO3HAKOMSATCS
oOyyaromuecst B paMKax MOJYJs, CTAaHYT HadalbHbIE 3HAHUS O pa3pabOTKe MPHUIIOKEHUH Uis
Pa3IUYHBIX YCTPOICTB, OCHOBBI KOMIIBIOTEPHOTO 3peHHUs, 6a30Bble NOHATHS 3D-MoaeIpoBaHus.

Yepe3 3HAKOMCTBO € TEXHOJOTMSMHU CO3JaHMs COOCTBEHHBIX YCTPOWCTB U pa3pabOTKu
IIPUIIOKEHUH OyTyT pa3BUBAThCS UCCIIE0OBATENIbCKIE, MHKEHEPHBIE U TPOEKTHbIE KOMIIETCHLIU U.

OcBoeHue 3TUX TEXHOJOTHH MojApa3yMeBaeT IMOoJIydeHHEe psijia 0a30BbIX KOMIIETEHIIUH,
BJIaJIEHHE KOTOPBIMU KPUTHUECKU HEOOXOIMMO JI0OOMY CHEIMATINCTY HA KOHKYPEHTHOM pBIHKE
tpyna B STEAM-nipodeccusx.

Heas nmporpammbl: popMupoBanue yHuKabHbIX Hard- u Soft-komnerenimii o padore
¢ VR/AR-TexHO0JIOTHsIMH uepe3 UCTIO0Ib30BAHUE KEHC-TEXHOIOT M.

3agaum nporpaMmsi:

Obyuarowue:
- 00BsACHUTH 0a3oBble MOHATUSA cdepbl pa3pabOTKU MNPUIOKEHUH BHUPTYaJbHOW M

JIOTIOJTHEHHOM PCAIBHOCTH: KIIFOUYCBLIC 0COOCHHOCTH TEXHOJIOTUH U UX pa3jiniusa MCxKIy



coboii, manopamHoe (HOTO U BHJIEO, TPEKUHT peaTbHBIX OOBEKTOB,  HHTEp(eEIic,
MOJIMTOHAJIBHOE MOJICTTUPOBAHNE;

copMHpOBaTh HABHIKM  BBIIIOJHEHHS TEXHOJIOTMYECKOM MEMOYKH  pa3pabOTKH
NPUIIOKEHUHA s MOOWIBHBIX YCTPOWCTB W/MJIM TEPCOHAIBHBIX KOMIIBIOTEPOB C
WCTIOJIb30BAHUEM CIICIHATIBHBIX IPOTPAMMHBIX CpPes;

chopmupoBath 0a30BbIE HABBIKK Pa0OTHI B IPOTrpaMMax JUlsl pa3paboTKU MPHIIOKESHHUN C
BUPTYAJIbHOW U JJOTIOJIHEHHOM PEaJIbHOCTBIO;

chopmupoBarh 0a30Bble HaBBIKM pabOTBl B  MIporpamMmax Jjisi  TPEXMEPHOTO
MO/ICTTUPOBAHUS;

HAyYHUTh UCTIOIB30BATh U IalITHPOBATH TPEXMEPHBIE MOIEIH, HAXOISIIHECS B OTKPBITOM
JIOCTYTIE, JIA 3a]a4 Keiica;

chopmMupoBaTh 0a30Bble HAaBBIKM pabOTHI B Iporpammax Juisi pazpaOoTKu rpaduyecKkux
uHTEPPENCcoB;

MIPUBHUTH HABBIKH MMPOEKTHON JESITETHHOCTH, B TOM YHCJIE HCITOJIb30BAaHHE HHCTPYMEHTOB

IIaHUPOBAHMUA.

Pazesusarowue:

Ha IPOTSHKEHUHU BCEX 3aHATHI (hopMupoBaTh 4K-kommneTeHInn (KpUTUUECKOE MBIIIJICHHE,
KpeaTHBHOE MBIIIUICHUE, KOMMYHUKAIIHS, KOOTIEPAaIlns );

crocoOCTBOBATh PACHIUPEHHIO CIIOBAPHOTO 3araca,

crocoOCTBOBAaTh  PAa3BUTUIO  TAMATH, BHHMAHHS, TEXHMYECKOTO  MBIILJICHUS,
M300pETaTeIIbHOCTH;

Croco0OCTBOBATh PA3BUTHIO AJITOPUTMUYECKOTO MBIIIICHHS;

croco0cTBOBaTh POPMHUPOBAHUIO HHTEPECA K TEXHUUCCKUM 3HAHUSM;

crocoOcTBOBaTh (OPMHUPOBAHUIO YMEHHS MPAKTUYECKOTO TPUMEHEHHS IOJYYCHHBIX
3HAHUU;

chopmMupoBath yMeHue GopMyIUpoBaTh, APTyMEHTHPOBATH U OTCTAUBATh CBOE MHEHHE;

C(l)OpMI/IpOBaTL YMCHHC BBICTYIIATh HY6J'II/I‘IHO C IOKJIadlaMy, IMpE3CHTallUAMU U T. II.

Bocnumamenvuuvie.

BOCIMTHIBATh AKKYPAaTHOCTh U JUCHUIUIMHUPOBAHHOCTD IIPU BBITIOJHEHUN PAOOTHI;
cnocoOCTBOBATH (POPMHUPOBAHHUIO MTOJIOKUTEILHON MOTHBALIMY K TPYA0BOM 1€ TENBHOCTH;
CrocoOCTBOBATh (POPMHUPOBAHUIO OMNBITA COBMECTHOTO M MHJUBUAYaJIbHOTO TBOPYECTBA
IIPU BBITMIOJIHEHUH KOMaHIHBIX 3aJaHUH;

BOCIMTHIBATH TPYJOI00HE, YBaXKEHUE K TPYAY;

q)OpMI/IpOBaTB YYBCTBO KOJUICKTMBHU3MA U B3aUMOIIOMOIIIH;



BOCIIMTBIBATL YYBCTBO IMATPHUOTH3MA, T'PAKAAHCTBCHHOCTH, IOpAOCTU 3a JOCTUIKCHHA

oteuecTBeHHOM U T-0oTpacnu.

HporH03preMble pe3yJbTaThbl U CIOCOOBI UX IMPOBEPKUA

JIMYHOCTHBIE pe3yJbTaThbl:

KPUTUYECKOE OTHOIICHHE K HHPOPMAIIMK B U30MPATETLHOCTD €€ BOCIPUSITHS;
OCMBICJIEHUE MOTHBOB CBOMX JICUCTBUI MPHU BBINIOJHEHUU 3a1aHUM;

pa3BUTHE THOO0O03HATEIHLHOCTH, COOOPA3UTEIHLHOCTH TIPH BBITIOJHEHUH Pa3HOOOPa3HBIX
3a/IaHUI MPOOJIEMHOTO U SBPUCTUYECKOTO XapaKTePa;

pa3BUTHE  BHUMATEIIBHOCTH,  HACTOWYMBOCTH,  ULEICYCTPEMIEHHOCTH,  yMEHUS
MPEOJI0JIEBATh TPYAHOCTH;

pa3BUTHE CaMOCTOATEIIBHOCTH  CYXJEHHUM, HE3aBUCHUMOCTH M  HECTAaHJAPTHOCTH
MBIIIICHUS,

OCBOEHHME COIMAIBHBIX HOPM, TIPABUJI TIOBEICHUS, pOJied U POPM COITHATHHON KU3HHU B
rpynmnax u cooOIecTBax;

(hopmMupoBaHNE KOMMYHHKATHUBHOW KOMIIETEHTHOCTH B OOIIEHWU W COTPYJAHHYECTBE C

JIPYTUMHU 00YJarOITUMUCS.

MeTtanpeaMeTHbIe pe3yJabTaThl:

Pecynamusnvie ynusepcanvhvie yuebHnvie 0eucmeust.

yYMEHHE MPUHUMATh U COXPaHATh yUeOHYIO 3a/1auy;

YMEHHE MJIaHUPOBATh MOCIEI0BATENILHOCTD IAr0B AJITOPUTMA JIJIs IOCTHKEHUS LEIH;
YMEHHE CTaBUTh LieJb (CO3aHie TBOPUYECKON pabOoThl), IJIAHUPOBAThH JAOCTHKEHUE ITOU
LeNH;

YMEHHE OCYIIECTBIIATh HTOTOBBIN U MOLIArOBbIM KOHTPOJIb 110 PE3YNIbTaTy;

CIOCOOHOCTH a/IEKBaTHO BOCIPUHUMATh OLIEHKY HACTABHHUKA U IPYTUX O00yUaIOIINXCS;
YMEHHE pa3jiinydaTh Coco0 U pe3ynbTaT JeHCTBUS;

YMEHHE BHOCUTH KOPPEKTUBBI B JICHCTBUS B Cllydyae PacXOKICHHS pe3ylbTaTa pelieHHs
3a/laud Ha OCHOBE €€ OLIEHKU U y4€Ta XapaKTepa CIeTaHHbIX OIIHO0K;

yYMEHHE B COTPYIHUYECTBE CTABUTH HOBBIC yUEOHbIE 3a/1auu;

CIOCOOHOCTH MPOSBIATH MO3HABATEIHHYIO HHUITUATHBY B YU€OHOM COTPYIHHUUYECTBE;
YMEHHE OCBaMBaTh CHOCOOBI pelieHusl MpoOIeM TBOPUYECKOTO XapaKTepa B >KM3HEHHBIX
CUTYaIsIX;

YMEHUE OLICHUBAaTh MOJYYAIOUIMHACA TBOPUYECKUM TMPOJYKT U COOTHOCUTH €ro ¢
W3HAYAIBHBIM 3aMBICIIOM, BBITIOJIHATH [0 HEOOXOIMMOCTH KOPPEKIHMH JHOO MPOIyKTa,

00 3aMbIcCIIa.



Ilo3nasamenvhble yHUBEpPCAIbHbBIE V'{€6Hbl€ oelicmausi.

- yYMEHHE OCYIIECTBISATh MOUCK WH(MOPMAIMU B WHIUBUIYAIBHBIX HH(POPMAITMOHHBIX
apxuBax oOydaromierocs, WHPOPMAIMOHHON cpelle 00pa30BaTENBHOTO YUPEIKIACHHUS,
(benepanbHBIX XpaHUIUINAX HHPOPMAITMOHHBIX 00pPa30BaTEIBHBIX PECYPCOB;

- yYMEHHE HCIIOJIb30BaTh CPEJICTBA MHPOPMAITMOHHBIX M KOMMYHHKAITMOHHBIX TEXHOJIOTHIA
JUTSL PEIICHUS] KOMMYHUKATUBHBIX, IO3HABATEIIHLHBIX U TBOPUYECKUX 3a]1a4;

- yYMEHHUE OPUEHTHPOBATHCS B Pa3HOOOPA3UH CIIOCOOOB PEIICHMS 3a/1a4;

- yYMEHHE OCYIISCTBJISATH aHaIN3 OOBCKTOB C  BBIJICICHHEM CYIIECTBEHHBIX W
HECYIIECTBEHHBIX MPU3HAKOB;

- yYMEHHE MPOBOJUTH CPABHCHHE, KIACCH(DHUKAIIIIO TI0 3a/IaHHBIM KPUTEPHSIM;

- yYMEHHE CTPOUTH JIOTHYECKHE PacCyXJCHUS B (OpME CBS3U MPOCTBIX CYXICHHU 00
00BEKTE;

- yYMEHHE YCTaHaBJIMBATh aHAJIOTUH, IPUIUHHO-CIICJICTBCHHBIC CBSI3H;

- YMEHHE MOJICTTUPOBATh, MPE0OPa30BBIBATh OOBEKT U3 UyBCTBEHHOMN ()OPMBI B MOJIETb, T]IC
BBIJICJICHBI CYIIECTBCHHBIC XapaKTEPUCTHKH O0BEKTa (MPOCTpaHCTBEHHO-Tpaduueckas
WJTH 3HAKOBO-CHMBOJIHYECKAs );

- yMEHHE CHUHTE3HpOBATh, COCTABJATH IIEJO€ W3 YacTed, B TOM YHCIIE CaMOCTOSITEIHHO
JOCTPanBaTh C BOCIIOJIHEHHEM HEIOCTAIONINX KOMITOHEHTOB.

Kommynuxamusnole ynusepcanivhbie yuednvie 0eucmeust.

- yMEHHE apryMEHTHPOBATh CBOKO TOYKY 3PEHHUS Ha BHIOOP OCHOBAaHWI M KPUTEPHEB TPHU
BBIJICJICHUU NPU3HAKOB, CPABHEHHUH U KITACCU(PHUKAIIMHA 0O0BEKTOB;

- yYMEHHE BBICIYIINBATh COOCCEIHUKA U BECTU JHUAJIOT;

- CIOCOOHOCTh TPU3HABaTh BO3MOXXHOCThH CYIICCTBOBAHHS PA3JIMYHBIX TOYEK 3PCHUS H
MPaBO KaXKJIOTO UMETH CBOIO;

- yMEHHE IUIAaHHPOBaTh y4eOHOE COTPYAHUYECTBO C HACTABHUKOM U  JPYTUMH
00y4arOIUMUCS: ONPEACATh eIH, GQYHKIIUH YYaCTHHUKOB, CIOCOOBI B3aUMO/ICHCTBYSI,

- YMEHHE OCYIIECTBISATh IOCTAHOBKY BOTIPOCOB: HHUIUATUBHOE COTPYAHUYECTBO B TIOMCKE
u cbope nHpopmanuu;

- yMEHHE paspemiaTh KOH(MIMKTHI: BBISBICHHE, WICHTH(DUKALUSA TPOOJIEMBI, MOUCK U
OIICHKa aJIbTePHATUBHBIX CIIOCOOOB paspenieHrs KOH(MINKTa, MPUHATHE PEIICHUs U €ro
peanuzanus;

- YMEHHE C JOCTATOYHOU MOJHOTON U TOUHOCTHIO BBIPAXKATh CBOU MBICIH B COOTBETCTBHUU C
3a/la4yaMy U YCTIOBUSIMU KOMMYHUKAIINU;

- BJaJE€HHE MOHOJOTHYECKOMN 1 IHAJTOTrHYECKON (I)OpMaMI/I peun.



Hpe}IMeTHLIe Pe3yJdbTaThbl

B pe3ynbraTe ocBOeHUS IpOrpaMMBbl 00yUdaOIUecs JOKHBI

3HAamb.

KJIIOUYEBbIE 0COOCHHOCTH TEXHOJIOTHI BUPTYaIbHOM U JIOTIOJIHEHHOH PeasbHOCTH;
MPUHLMIBI pa0OThI MPUIIOKEHUH ¢ BUPTYaJIbHOM M TOTIOJJHEHHOM peabHOCTBIO;
MEePEeYEeHb COBPEMEHHBIX YCTPOWCTB, HCIOIB3YEMBIX Ul PA0OTHI C TEXHOJOTHIMH, U UX
IIpeAHA3HAYECHUE;

OCHOBHOH (DYHKITOHAI ITPOTPAMM ISl TPEXMEPHOTO MOICTHPOBAHUS;

NPUHIMUIBI U CHOCOObI pa3pabOoTKU MNPUIOKEHUH C BHUPTYalIbHOW U JIOTIOJTHEHHOMN
PEabHOCTBIO;

OCHOBHOM (DyHKIIMOHAJI TPOrPaMMHBIX cpea AJisl pa3paboTKU MPUIIOKEHUH C BUPTYaJIbHOM
U JIONTOJTHEHHOW PEabHOCTHIO;

0COOEHHOCTH pa3pabOTKu rpadpuyecKkux HHTEPPERcoB.

HACTPaWBaTh M 3aITyCKATh IJIEM BUPTYaTbHOW PEATbHOCTH;

YCTaHABIIMBATh U TECTHPOBATH MPUIIOKCHUS BUPTYATbHOU PEATbHOCTH;

CaMOCTOSITEIIEHO COOMPATh OYKH BUPTYaJIbHOW PEATbHOCTH;

(dbopMynHpoBaTh 3a7a4y Ha MPOCSKTUPOBAHKIE UCXO/IS1 U3 BBISIBIICHHOH MPOOIIEMBL;

YMETh T0JIb30BATHCS PA3TMYHBIMU METOIAMH T'€HEPALIUU UJICH;

BBITIOJTHATH IPUMHUTHBHBIC OTIEPAIIMH B MPOTpaMMax IS TPEXMEPHOTO MOJICIIMPOBAHYS,
BBHITIOJIHATh TPUMHTHBHBIC OIEpalld B MPOTPAMMHBIX cpelax [yl pa3paboTKu
MIPUIIOKEHHUN C BUPTYAJILHOU U JIOTIOJTHEHHOW PealbHOCTHIO;

KOMIIWJIUPOBATh MPHJIOXKEHHE JUIi MOOWIBHBIX YCTPOWCTB WM IEPCOHAIBHBIX
KOMIIIOTEPOB U pa3MeEIIaTh €ro Ui CKAYMBAHUS IT0JIb30BaTEIISIMU;

paspabatsiBaTh rpaduueckuit uatepdeiic (UX/UI);

pa3pabarbiBaTh BCe HEOOXOAMMBIC TPapUUECKHE U BHICOMATEPUAIIBI ISl MPE3CHTALIUH
MPOCKTA;

IpeaAcCTaBJIATb CBOM IIPOCKT.

glademo.

OCHOBHOU TEpMHUHOJIOTHEH B OO0JIACTH TEXHOJOTHH BUPTYadbHOM U JOMOJHEHHOU
pEaNbHOCTH;

0a30BBIMU HAaBBIKAMH TPEXMEPHOTO MOACTUPOBAHUS;

0a30BBIMH HABBIKAMHU Pa3pa0OTKU MPHIOKEHUH C BUPTYaJbHOW M JOMOJHEHHOM

PCAIBHOCTBIO,



- 3HAHUSAMHU 10 MpHHOMIAM pabOThl W OCOOCHHOCTSM YCTPOMCTB BUPTYalbHOH H

JIOTIOJIHEHHOH PEAJIBHOCTH.

[TonBenenne NTOroB peain3yercs B paMKax 3alllUThl pe3ylbTaToB BeinoiaHeHus Keiica 1 u

Keiica 2.

q)OpMI)I AEMOHCTPpaU U PE3yabTaTOB Oﬁy‘leﬂlflﬂ

q)OpMBI MOABCACHUS UTOI0OB peain3anuu 0611(606[)330B3T€J1])H017I MporpaMmal

[IpencraBienue pe3yapTaToB 00pa30BaTEIbHON EATENBHOCTH MPOUIET B hopMe MyOInYHOM

MMpe3cHTaln pCIHCHI/Iﬁ KEHMCOB KOMaHIaMHU U MOCJICAYIONNX OTBECTOB BBICTYIAIOIINX HA BOITPOCHI

HAaCTaBHUKA U JPYTUX KOMaH/.

@D opMBbI JUATHOCTHKHU Pe3ya1bTaTOB 00y4eHH S

becena, TectupoBanue, onpoc.

Conepxxanue nporpamMMsl Kypca

[IporpamMma npeamnonaraeT NOCTENEHHOE paclIMPEHNE 3HAHUM U UX YIIIyOJIeHUE, a TaKxKe

npuoOpeTeHne yMEeHHl B 00JacTH MNPOEKTHPOBAHMS, KOHCTPYUPOBAHUS W H3TOTOBJICHUS

TBOPUYECKOTO MPOIYKTA.

B ocHoBe o0OpaszoBarenbHOTO mpoliecca JIeKUT MPOEKTHBIM moaxon. OcHoBHas (opma

MOJaYul TEOPUU — MHTEPAKTUBHBIEC JIEKIIMU U MOIIAroBble MacTep-Kiacchl B rpynmnax a0 10-15

YCJIIOBCK. HpaKTI/I‘IeCKI/Ie 3aJIaHUA TNIAHUPYCTCA BBIIIOJIHATD KaK HHANBHUAYAJIBHO U B I1apax, TaK U

B MaJIbIX I'pyIIiax. 3aHATHA IMPOBOAATCA B BHAC 6606,[[, CCMHHApPOB, HGKHHﬁZ JJIs1 HarJIIATHOCTH

mogaBa€MoOro marc€puajga HCIOJb3YETCA

mpe3C€HTal, BUACOPOJINKHU, IIPUIIOKECHHU IIP.

TemMaTH4eckoe MJIAHNPOBAHUE

Pa3IMYHBIA  MYJIBTUMEAUNHBIA MaTepHal

n/n

Pa3nessl nporpaMmmel y4e0HOro Kypca

Bcero
JacoB

Oo0pa3oBaresibHasA 4aCTh




Keiic 1.
IIpoexTHpyem HaeaibHoe VR-ycTpoiicTBO

bnoxk 1. Keuc 1.1 15
Coopra coocmeennoti VR-eapnumypot

3HakoMcTBO ¢ VR/AR-TeXHOJOTHMSMH HAa WHTEPAKTUBHOW BBOJHOU 1
JEKIUU

TectupoBaHue ycTpoOKWCTBa, yCTAHOBKA MPUJIOKEHUHM, aHATIN3 TPUHIUAIIOB 1
paboThI, BEISIBICHUE KITFOYEBBIX XapaKTEPUCTUK

N3yuenne npuHIMNoB paboTsl VR-KOHTpOIIEPOB. 1
BrisBiieHne TpUHIMIOB paldOTHI ILIEMa BUPTYalbHOW pEabHOCTH,
MOWCK, aHaTW3 M CTPYKTypupoBaHue wuHpopmammm o apyrux VR-
YCTpOHCTBaX

IHonck HeOOXOAMMBIX CXeM M CHOCO00B 1Jsi COOPKH YCTPOMCTB. 1
Boibop Marepuana M KOHCTPYKIHMH JUIsi COOCTBEHHOM TapHUTYPHI,
MOATOTOBKA K cOOpKe ycTpoiicTBa

UepTtexx cOOCTBEHHOUN TapHUTYPHI 2
Coopka coOCTBEHHOM rapHUTYPHI, BBIPE3aHUE HEOOXOAMMBIX JCTaNICH, 2
Juzaiin ycTpoiicTBa 1
TectupoBanue u 1opaboTKa IPOTOTUIIA 2
PaGora ¢ kapToil MONB30BATETBCKOTO OMBITA: BBISBICHHE MPOOIEM, C 1
KOTOPBIMH MOYXHO CTOJIKHYTHCSI MIPH HCIOJB30BaHUHM VR-TeXHOJIOTHIA.
@oKycupoBKa Ha OJHOW M3 HHUX. AHAIW3 M OIEHKA CYIIECTBYIOIIUX
pereHui mpooaeMsbl.

I'eneparus uneit nis permieHust dTUX npoodneM. OnucaHne HECKOJIbKHX 1

ujaen, SKCIpecc-3CKu3bl. MUHU-TIpE3eHTalluu Ued U BBHIOOp JIydIIUX B
popalboTKy




N3ydyeHne TOHATHUA «IIEPCIEKTHBA», OKPYKHOCTH B IIEPCHEKTUBE,
LITPUXOBKH, CBETOTEHHU, NIAAAIOIIEN TEHU

N3ydeHne cBETOTEHU | Naaroleii TeHu Ha mpumepe ¢uryp. [locrpoenue

OBICTPOTO ACKU3a (PUTYPHI B MEPCIICKTHUBRE, Iepeaada 00bEMa ¢ TOMOIIIBIO 2
KapaHgama. TexHuKa prucOBaHUs MapKepaMu

Bnok 2. Keiic 1.2. 17
Tpexmepnoe mooeruposarue «udeanvrozo» VVR-ycmpoiicmea

OcBoenne HaBbIKOB pa®oThI B [1O 17151 TpéXMEpHOro NpoeKTUpoBaHus (Ha 6
BbIOOp — Rhinoceros 3D, Autodesk Fusion 360)

3D-MopenupoBaHue pa3padaThIBAEMOTO YCTPOHCTBA 5
®oropeanuctuyHas Buzyanuzanus 3D-monenu. Pennmep (KeyShot, 2
Autodesk Vred)

[ToaroroBka rpaduyeckix MaTepralioB Ajs pe3eHTauu nmpoekra ((orto, 2
BHI€0, nHporpaduka). OCBOEHNE HABBIKOB BEPCTKH MPE3CHTAIIHN
[IpencraBneHue mpoekToB nepea ApyruMu ooydaromumucs. [Tyonnanas 2
MIpe3eHTAllMs U 3aluTa IPOEKTOB

Keiic 2. Pazpa6oTrka VR/AR-npuioxeHus

bnox 3. 2.1. Ilonyuenue Ha8blKO8 NONUSOHATLHO20 MOOEIUPOBAHUS U 17
3HaHUil 0 npocpammusix cpedax onst coopku VRIAR-npunocenuil

BBonHass MHTepakTHBHAs JEKUUsA MO TEXHOJOTHSAM JIOTIOJHEHHON U 1
CMEIIaHHOM peanbHOCTH.

TectupoBanue  cymectByromux  AR-mpunoxenuii, omnpeneneHue 1
MIPUHIIUIIOB PabOTHl TEXHOJIOTUH.

WNHcTpyMeHTHI 71 CO3AaHUS IPUIIOKEHUN 1
Nurepdeiic 3D-penakropa 1ist co3aanus noauronanbHoii 3D-monenu (Ha 1

ycMoTpenue neaarora — Blender 3D, 3Ds Max u ap.)




Pabora B 3D-penakrope: pazbop dyHkimoHama u oTpaboTKa 0a30BBIX 5
HaBBIKOB
O0630p u pabora ¢ GecrIaTHBIMU PEMO3UTOPUSIMHU TOJIUTOHAIBHBIX 3D- 2
MoJeneun
®dyukuuonan mwiatdopm s pazpadorku VR/AR-npuioxeHuit 1
[TnaTdhopmel pa3paboTKH: CO3aHUE ATOPUTMOB MPUIIOKEHUS 4
BrisiBnenue kimoueBbix TpeboBanuit k pazpadotke GUI — rpadpuueckux 1
UHTEP(ENCcOB MPUIOKEHUN
bnok 4. 2.2. Pazpabomka cobCmeenHo20 NpuioxiceHus ¢ OONOJHEHHOU 17
PeanbHOCmyvio (N0 HCeNAHUI0 KOMAHObL — C BUPMYATbHOU PealbHOCIbIO)
BrisiBnenue nosiap30BaTeNbCKON MPOOIIEMBI, KOTOPYIO CIIOCOOHO PEIINTh 2
MIPUIIOKEHHE
Jlenenue Ha KOMaH/bl, IPEBAPUTEIBHOE PACTIPEACIICHUE POJICH 1
[IpenmnpoexkTHOE UCClieJOBaHNE 1
Pacrnipenenenue poseit B koMaHze, ONpeleeHue Ledu U 3a1a4d paboThl 1
KaXK0T0
Pa3paboTka cueHapusi TNPUIOKEHHS: MEXaHMKa B3aUMOJICHCTBUA, 1
(dhyHKIIMOHAJ, TPUMEPHBIN BU HHTEpdeiica
Pa3pabotka VR/AR-nipusnoxeHus B COOTBETCTBUU CO CIICHApUEM 6
CO6op oOpaTHO¥ CBS3M OT MOTEHIMAIBHBIX MOJIb30BaTENCH MTPUIIOKEHUS 1
JlopaGoTka MpUIIOKEHUS, YUYUTHIBAs 0OpaTHYIO CBsA3b NOJb3oBaress. B 2

3aBHCHUMOCTH OT POJIM B KOMaH/e: OJIrOTOBKA I'paUyecKuX MaTepruaioB
JUIsL Ipe3eHTaluy npoekTa (poTo, Buaeo, nHPorpapuka).




[IpencraBieHre TPOEKTOB mepea APYruMu oOydarommmucs. [1yonnanas 2
MPE3EHTAIIMS U 3al[UTa MPOCKTOB

Bcero yacos 68

Coaepikanue TeM NPOrpaMMbl

Keiic 1. IIpoextupyem ugeanbHoe VR-ycrpoiicTBo

B pamkax mepBoro keiica, cocrosiiero u3 Habopa MuHH-KeHcoB (34 d4.), ydammecs
HCCIIEYIOT CYILECTBYIOIINE MOJETN YCTPOMCTB BUPTYAIIbHON PEaIbHOCTH, BBISBIISIOT KIIOUYEBbIE
MapaMeTphl, a 3aT€M BBINOJHAIOT NPOEKTHYIO 3a/lady — KOHCTPYUPYIOT coOcTBeHHoe VR-
ycTpoiictBo. Jletm wuccienytoT VR-koHTposuiepsl uW  0000IIAaOT BO3MOJKHBIE TPUHITUIIBI
YIPABJIECHUS CUCTEMaMU BUPTYalIbHON peanbHOCTH. CpaBHMBAIOT PA3IMYHbIC THUIIBI YIIPaBICHUS
U JeNal0T BBIBOJBI O TOM, YTO HEOOXO0IMMO ISl «0OMaHa» MO3Ta U MOTPYKEHHUS B IPYroi MUp.

Jletu cMoryt cobpaTh COOCTBEHHYIO MOJieTIb VR-TapHUTYpBI: CIPOEKTUPOBATh, cOOpaTh
HY)KHBIE 3JIEMEHTBI, a 3aTeéM NPOTECTUPOBATh CAMOCTOSITENIFHO pa3pabOTaHHOE YCTPOMCTBO.
Hanee oOydaromuecss JSCKU3UPYIOT U MOAEIUpPYIOT VR-ycTpoHCTBO, € YyCTpaHEHHBIMH
HEeJ0CTaTKaMU, BBISIBJIEHHBIMH B XO/I€ TOJIb30BaTEIbCKOTO TECTUPOBAHUS.

Keiic 2. PazpabaTrbiBaem VR/AR-npuio:kenust

[Tocne dopmupoBaHUs OCHOBHBIX TOHSTHH BHUPTYaJbHOW pEaTbHOCTH, IOJYYCHUH
HaBBIKOB paboTel ¢ VR-o00opymoBanuem BO BTOpOM Keiice (34 4) ywamuecs TEpeXOmsT K
PacCMOTPEHUIO TOHATUN JOMOJHEHHOW M CMEUIaHHOW peallbHOCTH, Pa30HpaloT WX OCHOBHbBIE
OoTIMYUs OT BUpTyaidbHOU. Co3aaoT coOctBeHHOEe AR-mpuioskenue (Mo >KeaHUuI0 KOMaHIbl —
VR-npunoxeHue), orpadaThiBasi HAaBBIKA PaOOTHI C HEOOXOIUMBIM B JIaIbHEHIIIEM POTPaMMHBIM
obecrieueHreM, HaBbIKU IU3aiH-IPOCKTUPOBAHUS U TU3aiH-aHATUTUKU.

VYyamuecs Haywarca paOoTaTb ¢ KpPYHHEHIIMMH PENO3UTOPUSMHU  OeCIUIaTHBIX
TPEXMEPHBIX MOJeNiel, CMOTYT MUHUMAJILHO aJalTHPOBATh MOJIEIH, UMEIOUIHECS B CBOOOIHOM
JOCTyIIe, MOJ CBOM HYX[bl. HaunHaeTcsi 3HaKOMCTBO CO CTPYKTYpoil uHTepdeiica mporpaMmmbl
g 3D-moaenupoBanus (o yemorpenuto neaarora 3Ds Max, Blender 3D, Maya), ocHOBHbIMU
KOMaHAaMH. BBOAATCS NOHATHUS «IIOJIUTOHATIBHOCTBY U «TEKCTYpay.



KanpoBsble yciioBusi peajiu3anuy NporpamMmbl

TpeboBanus K KaJpOBBIM pecypcam:

® YKOMIUICKTOBAaHHOCTh  00pa30BaTENFHOTO  YUPEKACHUS  IEAarOrHYECKUMH,
PYKOBOJSIIIUMH U UHBIMU PaOOTHUKAMU;

® YPOBCHb KBaJII/I(i)I/IKaHI/II/I neaarorn4ceCKux, PYyYKOBOIAIINX W HHBIX pa6OTHI/IKOB
00pa30BaTENILHOTO YUPEXKICHUS;

® HCIPCPBIBHOCTH HpO(l)CCCI/IOHaJII)HOFO Pa3sBUTHA I€AAr OTHYCCKUX U PYKOBOJAIIUX
pabOTHHKOB  00pa30BaTENBHOTO  YUPEXKICHUS, PEATU3YIOIIETO  OCHOBHYIO

00pa30BaTENIbHYIO IPOTPaMMYy.

Komnerenmuu Mearoru4ecKoro paboTHHKa, pean3yIouero OCHOBHYIO

00pa3zoBaTeNbHYIO MPOTPAMMY:

e oOecreunBaTh YCIOBHS JUTS YCIICITHOM JESITETLHOCTH, IO3UTHBHOW MOTHBAITUH, a
TaK)Ke CAMOMOTHBUPOBAHUS 00yJaIOIIHXCS;

® OCYIIECTBIATH CAMOCTOSITSIIBHBIN TIOMCK M aHAU3 HWH()OPMAIMH C ITOMOIIBIO
COBPEMEHHBIX HH(POPMAITMOHHO-TTOUCKOBBIX TEXHOJIOTHH;

® BIIAJICHUE MHCTPYMEHTAMH MPOCKTHOU JIESITeIHbHOCTH;

® YMCHHE OPraHHU30BBIBATH M COMPOBOXKIATH y4eOHO-MCCICNIOBATEIBCKYIO H
MPOEKTHYIO ICSATEILHOCTh O0yJIarOIUXCs;

® yYMCHHE MHTEPIPETHPOBATH PE3YJIbTAThI JJOCTHKCHUN 00YyJatOIIXCS;

e 0a30BbIC HABBIKK PabOTHI B IMpOrpamMmax it TpEXMEpHOTo MoaenupoBanus (3ds
Max, Blender 3D, Maya u ap.);

e (0a30BbIC HABBIKK PA0OTHI B MIPOTPAMMHBIX CpelaX 1Mo pa3padoTKe MPHIOKCHHUN C

BUPTYaJIbHOU U JoToJHEHHOH peanbHocThIo (Unity3D, Unreal Engine u mp.).



MaTepHaJ’ILHO-TeXHI/I‘IECKI/Ie yYcdioBus peajindalui NnporpaMmasl

AnnapaTHoe M TeXHH4YeCcKoe odecrieyeHue:

PaGouee mecto oOygarorerocs:

HOYTOYK: TPOHW3BOJMTEIHLHOCTh Tporieccopa (mo tecty PassMark — CPU
BenchMark http://www.cpubenchmark.net/): He menee 2000 emuHuUI; 00BEM
orepaTtuBHOM nmamsTH: He MeHee 4 ['0; 06béM Hakonutens SSD/eMMC: He meHee
128 I'0 (u1 COOTBETCTBYIOIIHH 1O XapaKTEPUCTHKAM ITEPCOHATBHBINA KOMITBIOTED
C MOHUTOPOM, KJIABHATypOW U KOJIOHKAMH ),

MBIIIIb.

PaGouee mecTo HacTaBHUKA!

Hoytoyk: mporeccop Intel Core i5-4590/AMD FX 8350 — anajoruuHast wid
OoJiee HOBast MOJIeNb, Tpaduueckuii mporeccop NVIDIA GeForce GTX 970, AMD
Radeon R9 290 — ananoruynasi uim 0ojiee HOBask MOJICIb, 00BEM OTIEPATUBHOM
namsTH: He MeHee 4 ['0, BuneoBbixoq HDMI 1.4, DisplayPort 1.2 unm Gosiee HoBast
MOJIEITb (MJTH COOTBETCTBYIOIIUH 110 XapaKTePUCTHKAM ITePCOHATBLHBIA KOMITHIOTED
C MOHUTOPOM, KJIABHATypOW U KOJIOHKAMH ),

nuieM BupTyanbHo# peanbHoctd HTC Vive mnmu Vive Pro Full Kit — 1 mT.;
JUYHBIE MOOWIBHBIC YCTPOWCTBA OOyYaroOmMXCS W/WIW  HACTaBHHKA C
omneparnoHHoi cuctemoit Android;

MPE3CHTAIMOHHOE 000PYI0BaHUE C BO3ZMOYKHOCTBIO TOKIIOYCHHS K KOMITBIOTEPY
— 1 KOMILIEKT;

(GuUITIapT ¢ KOMIUIEKTOM JIMCTOB/MapKepHasl J0CKa, COOTBETCTBYIOLIUI HaOOp
NMCbMEHHBIX MPUHAIEKHOCTEH — | mT.;

enuHas cetb Wi-Fi.

IIporpamMHoe odecneuenune:

odHCHOE MPOrpaMMHOE 00ECIICUCHHE;

nporpamMMHoe obecrieueHue i TpéxmepHoro moaenupoBanus (Autodesk Fusion
360; Autodesk 3ds Max/Blender 3D/Maya);

mporpaMMHasi cpesia Ui pa3padOTKH MIPUIOKEHUHN ¢ BUPTYAIbHON U IOTIOTHEHHO N
peanbHOCThIO (Unity 3D/Unreal Engine);

rpaduuecKuil peakTop Ha BBIOOP HACTaBHUKA.

Pacxonansie MaTcpuajbl:



Oymara A4 st pUcOBaHUs U pacnedaTku — MUHUMYM | ynakoBka 200 iucToB;
Oymara A3 nmjs pucOBaHUSI — MUHUMYM TI0 3 JIUCTa HA OJTHOTO 00y4aromierocs;
Ha0OP MPOCTHIX KapaHAAIIel — MO KOJINYECTBY 00yUarOmuXCs;

Ha0Op YEPHBIX HIAPHKOBBIX PYUEK — MO KOJIUYECTBY 00YUaIOIINXCS;

kneit [IBA — 2 mit.;

KJIeH-KapaHam — 10 KOJUYECTBY 00yJaromuxcs;

CKOTY TPO3PAYHBII/MAaTOBBIA — 2 MIT.;

CKOTY JJBYCTOPOHHUHN — 2 IIT.;

KapToH/TOppokapToH Il MaketupoBanus — 1200*800 MM, mo ogHOMY JHCTY Ha JBYX
00yJaroImXxcs;

HO MaKETHBII — 110 KOJIMYECTBY OOy4aIOUIUXCS;

JIE3BUS IJIS HOKA CMEHHBIE 18 MM — 2 T ;

HOKHHUIIBI — T10 KOJIMYECTBY O0yUaIOLINXCS;

KOBPHK Il PE3KU KapTOHA — [0 KOJMYECTBY 00yUarOIMINXCS;

JIUH3BI 25 MM WK 34 MM — KOMIUIEKT, [0 KOJIMYECTBY OOyUaromInXcs;

momnorHUTeTbHO — PLA-mmactuk 1,75 REC HecKOIbKHX IIBETOB.
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Ilepeyenb pexoMeHAyeMbIX HCTOYHUKOB
Mapuna Pakosa u ap.: Yuumces mesenuts Mo3ramu; @HOPO 2019; 142 ¢
[napranka no aqu3aiH meinuieHnto; @PHOPO 2019; 25 ¢
HInapranka no pepnexcun; ®HDOPO 2019; 13 ¢
Ky3uenosa U.A.: Pazpaborka VR/AR npunoxenuii; DHOPO 2019; 20 ¢
Anpuan [lloneccn «Kak craTh au3aitHepoM, HE TIPOIaB IyIly IbsBOIY» / [Tutep
Amnan Kyniep «O6 unaTepdeiice. OCHOBBI MPOSKTHPOBAHS B3aUMOICHCTBHUSD)
Jlxed Packun «MHTepdeiic: HOBbIE HampaBiIeHHS B MPOESKTUPOBAHHH KOMITBIOTEPHBIX
CUCTEM»
Kanna Jluarka, Tum OrunBu «Jlymairi kak guzaitHep. Jlu3ailH-MBIIUIEHUE IS
MeHekepoBy / Mann, Banos u ®epoep
Maiikn [Ixanga «Coxru cBoe moptrdonuo! To, ueMy He ydaT B JU3aWHEPCKUX MIKOJAX» /
[Iutep
®un Knuep «YeMy Bac He Hayyat B au3aiiH-1kone» / Punon Kiaccuk
Bjarki Hallgrimsson «Prototyping and Modelmaking for Product Design (Portfolio Skills)»
/ Paperback 2012
Jennifer Hudson «Process 2nd Edition: 50 Product Designs from Concept to Manufacture»
Jim Lesko «Industrial Design: Materials and Manufacturing Guide»
Kevin Henry «Drawing for Product Designers (Portfolio Skills: Product Design)» /
Paperback 2012
Koos Eissen, Roselien Steur «Sketching: Drawing Techniques for Product Designers» /
Hardcover 2009
Kurt Hanks, Larry Belliston «Rapid Viz: A New Method for the Rapid Visualization of
Ideas»
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)»
MDbHHHUHT, barduna-Dnnucon: Unity IS paszpaboTyuKa. MoOuinbHEBIE
MynbTHILIaTGOopMeHHbIe UTphl; [Tutep 2018; 304 ¢
Kpuc Aunepcon: TED TALKS. Cnosa mensttot mup. [lepBoe oduimanbHOoe pyKOBOJACTBO
1o myOJIMYHBIM BeICTyIUIeHUsIM; bom6opa 2019; 288 ¢
OmuBep Kemmnkenc: JluzaiiH-Mpinienue. Bece nHCTpymMeHThl B onHO#M KHure; bomOopa
2019; 224 c.
Tomuu, Purnu, boprBuk: Ilpuaymaii. Caenai. Cinomaii. IloBTropu. HacTtosbHast kHura
MpuEMOB U UHCTPYMEHTOB Jqu3aiiH-MblnuieHus; Mann, MiBanoB u ®epbep 2019; 208 ¢
Cepreii JlapkoBuu: Unity Ha npaktuke. Co3naem 3D-urpsl u 3D-mupsl; Hayka u TexHuka
2019; 279 ¢
Xopxe [Tanacuoc: Unity 5.x. [IporpamMmmupoBaHue UCKYCCTBEHHOTO MHTEJUIEKTA B UIPax;
JIMK-npecc 2017; 272 ¢
Anan Topn: UckycctBo co3aanus cuenapues B Unity; JIMK-nipece 2019; 360 ¢
Jlxo3ed Xoxunr: Unity B nefictBuu. MynsTumnatgopmenHas pazpadotka Ha C#; [Tutep
2018; 352 ¢
Anan Topa: OcHoBsl anumanuu B Unity; IMK-nipecc 2019; 176 ¢
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Hxepemu born: Unity u C#. I'eiimaes ot unen no peanusanuw; [Tutep 2019; 928 ¢
Xenen Ilamarnannuc: JlononHeHHass peajbHOCTh. Bce, 4TO BB XOTENHW Y3HATh O
TexHonoruu oOymymero; bombopa 2019; 288 ¢

Muxaunn Mapos: 3ds max. PeanpHas anumanus u BUpTyalibHas peanbHoCTh; [Tutep 2005;
415¢

Jmutpuii 3unoBseB: OcHOBBI poekTupoBanust B Autodesk Inventor 2016; IMK-mpecc
2017;256 ¢

Jlxonaran JIunoBec: Bupryanbnas peansHocts B Unity; JIMK-nipece 2016; 316 ¢

Pun, Kpurein, Banaesana: Autodesk Revit Architecture. Hagansnbiit kype. OdurmanbHbii
yueOHbIl Kype Autodesk; JIMK-mipece 2017; 328 ¢

[Ipatux Jxommu: VckyccTBeHHBIM HHTE/UIeKT ¢ npumepamu Ha Python. Cosnanue
MIPUJIOKEHUH NCKYCCTBEHHOTO MHTeIeKTa; Bumbsamc 2019; 448 ¢

Maiikn bpaittman: SketchUp miist apxurexropos; IMK-tipecc 2020; 602 ¢

Jbxedpd Cazepnenn: Scrum. PeBositolMOHHBIA METOJ YHpaBlIEHUs NMpoeKTaMu; MaHH,
NBanoB u ®epbep 2019; 272 ¢

Kykcon, Jlaynunrcok, Kpammnep: Pa3pabotka urp na Unreal Engine 4 3a 24 uyaca;
Bom6opa 2019; 528 ¢

Hoxevimu Jlesu: UX-cTpaTterusi. Uero XoTAT nosib30BaTeNId U Kak UM 3T0 Aath; [Tutep 2017;
304 c

I'punbepr, bakcton, Kapnenmiin: UX-au3aiin. Uaes - ackuz — Boromenue; [Tutep 2014;
272 ¢

Hmutpuii XBopoctoB: 3D Studio Max + VRay. IlpoektupoBanue aw3aiiHa CpeIpbl.
Vuebnoe nocodue; MHDOPA-M 2019; 270 ¢

Muty Maxkkedpu: Unreal Engine VR mns pazpabotrunkoB; bom6opa 2019; 256 ¢
Anekcannp ['openuk: camoyuutens camoyuutenb 3Ds Max 2018; BXB-Ilerepoypr 2018;
522 ¢

Onwra Munosckasi: 3Ds Max 2018 u 2019. Jluzaiin uHTEphEPOB U apXUTEKTYpHI; [IuTep
2018;416 ¢

Opuk Kemnep: Beenenue B ZBrush 4; JIMK-nipecc 2014; 769 ¢

B.T. To3uk, O.B. Ymakosa: Camoyuutens SketchUp; BXB-ITerepoypr 2015; 188 ¢

Kuan bu Hr: Ludpossie s3dpdexter B Maya. Co3nanne u anumanus; JJMK-mpecc 2019;
360 ¢

Ouku BUPTYaJIbHOU peanbHOCTH - MaTeHT 2018r o MIIK;
https://patenton.ru/patent/RU2673104C2
https://cyberleninka.ru/article/n/virtualnaya-realnost-1 -  mnoHsTHEe  BHpTyajbHas
PCAIbHOCTDb

https://augmentedreality.by/news/ar-books/ - kauru 6ymyiero

http://www.quivervision.com/ - packpacku ¢ JIOMOJHEHHON PealbHOCTHIO
https://holographica.space/about

HoBocTHOM mopran 0 HOBUHKAaX WHAYCTPUM TEXHOJIOTHW JAOMOJHEHHOW M BUPTYaJIbHOU
pEaIbHOCTH.

http://bevirtual.ru/

HoBocTtHO#1 nopTan 0 HOBUHKAaX MHIYCTPUU TEXHOJIOTHI BUPTYaIbHOUN pealbHOCTH
https://vrgeek.ru/

HoBocTHOM mopTan O TEXHOJOTHSAX BUPTYaIbHOM W JIONOJHEHHOW pPEAJIbHOCTU C
(dbopymMoM, KaTagoroM KoMnaHui u urp. IHTEpBHIO U SKCKITIO3UBHBIE MaTEPUAIIBI


https://patenton.ru/patent/RU2673104C2
https://cyberleninka.ru/article/n/virtualnaya-realnost-1
https://augmentedreality.by/news/ar-books/
http://www.quivervision.com/
https://holographica.space/about
http://bevirtual.ru/
https://vrgeek.ru/
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http://www.virtualreality24.ru/

HoBocTtHON mopTranm O HOBMHKaX HMHIYCTPUHM TEXHOJIOTMH BUPTYAJIBHOW pEalbHOCTH,
pa3OUTHIi HA KATETOpHUU

https://habr.com

HogoctHo#t mopran, nocesmeHHsii [T-uagycTprn 1 HHTEpHET YKOHOMUKE.
https://hi-news.ru/tag/virtualnaya-realnost

HogoctHo# noprai, nocesienssii IT-uaayctpun. ECTh pa3aen ¢ HOBOCTAMM TEXHOJIOTHI
BUPTYAJIbHOW PEaIbHOCTH

http://3d-vr.ru/

MarasuH BUpTyaabHOU peanbHOCTH. ECTh HOBOCTH MHTyCTpUH, 0030pBI U CTaTbU
http://vrbe.ru/

HoBocTHO# mopran 0 HOBUHKAaxX MHAYCTPUHM TEXHOJOTHH JONMOJIHEHHOW M BUPTYaJbHOMU
PEATBHOCTH € MOJpa3iesiaMu U GOPyMOM.

http://www.vrability.ru/

Poccuniickuii mpoeKT, UCIOJIb3YOMNUNA BUPTYAIBHYIO PEaIbHOCTD /i1l MOTHBALUU JIFOJIEH C
MHBAJMAHOCTBIO K OOJIbIlIEN aKTUBHOCTH B PEAIbHOM JKHU3HU.

https://hightech.fm

HoBocTHOM nopTan 0 HayKe ¥ pa3In4HbIX TEXHOJIOTHUSX,

http://www.vrfavs.com/

Karasnor pasnmuunbix VR pecypcoB 1 KOMIIaHUHM Ha aHTJIMHACKOM SI3bIKE
https://www.behance.net/

[TopTan, B KOTOPOM COOpaHO MHOXKECTBO Pa3JIMYHBIX AU3AWH-TIPOEKTOB


http://www.virtualreality24.ru/
https://habr.com/ru/hub/virtualization/
https://hi-news.ru/tag/virtualnaya-realnost
http://3d-vr.ru/
http://vrbe.ru/
http://www.vrability.ru/
https://hightech.fm/
http://www.vrfavs.com/
https://www.behance.net/
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