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JIner akTyanusanuu padoyeil nporpaMmsl

Pabouast mporpamMma nepecMoTpeHa, 00CykaeHa U 0100peHa s peanuzaruu B 2026 - 2027
y4eOHOM IOy Ha 3aceaHuy Kapeapbl BBIYMCIUTENHHON TEXHUKH U IPOrPAMMHUPOBAHUS

[Iporokonm ot 20 . Ne
3aB. kadenpoii O.C. Jlorynona

PaGouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2027 - 2028
y4eOHOM roJly Ha 3aceJaHuu Kadeapsl BBUUCIUTENBEHON TEXHUKU U TPOTPAMMUPOBAHUS

[Iporokonm ot 20 . Ne
3aB. kadenpoii O.C. Jlorynona

PaGouas mporpamma nepecmMoTpeHa, oocyxieHa u ogoopena i peanusanuu B 2028 - 2029
y4eOHOM roJy Ha 3aceqaHuu Kadeapbl BBIYUCIUTENEHON TEXHUKU U TPOTPAMMUPOBAHUS

[Iporokon ot 20 . Ne

3aB. kadenpoit O.C.foryHOBa

PaGouas mporpamma nepecmMoTpeHa, oocyxieHa u ogoopena i peanuzanuu B 2029 - 2030
y4eOHOM rojy Ha 3aceaHuu KadeaApbl BBIYUCIUTENEHOM TEXHUKU M TPOTPAMMHUPOBAHUS

IIporokom or 20 . Ne
3aB. kadenpoii O.C. JlorynoBa




1 Leau ocBOeHMS TUCHUNIIMHBI (MOIYJIA)

[ensimu ocBOeHUSI TUCHUIUIUHBI «OCHOBBI BUPTYAIbHON pPeagbHOCTU SBIISETCS
03HaKOMJIEHHE CTYACHTOB C TEXHOJIOTUSAMU BUPTYalbHOU U HonojHeHHO! peaabHocTH (VR
u AR), popmupoBaHue yMEHHS UCIIOJIb30BaTh 3TH TEXHOJIOTHH B MPO(HeCCHOHATBLHON
JEeSITeIbHOCTH U HABBIKOB 10 MPOEKTUPOBAHUIO IPOrPAMMHBIX MTPOYKTOB, UCHIOIB3YIOIINX
3TH TEXHOJIOTHH.

Jlist tocTrKEHUs IOCTaBICHHOM 11enu B Kypce «OCHOBBI BUPTYaIbHOM PEalbHOCTH
peliarTes 3a/1a4un:

- 03HaKOMJICHHE C amnmnapaTHOW U IPOrpaMMHOM cOCTaBIAIOMUMU VR-TeXHOI0THH;

- U3YYEHHsI COCTABIAIOIMUX NpoeKkTa VR — Tpuaabl «uaes-KoHLENIU-peaTn3aiusy;

- U3y4YeHHE CIIOCOOOB pealin3alii TEXHOJIOTHH MIPH MOMOIIHU CHEeIMaTU3UPOBAHHBIX
JIBUKKOB U SI3bIKOM ITPOrPaMMHUPOBAHUS BHICOKOTO YPOBHS;

- (hopmHpoBaHNE HABBIKOB CO3AAHUS «IKOJIOTUYHBIX» MPUIIOKEHUH, HCTIONb3YIOIINX
texHonoruu VR u AR.

2 MecTo qucHuIIMHBI (MOYJIsl) B CTPYKTYype 00pa3oBaTe/IbHOM NPOrpaMMbl

Jucuunnraa OCHOBBI BUPTYalbHOH pealbHOCTH BXOJIUT B YacTh y4eOHOIO IIaHa
bopMHpyeMyI0 y4acTHUKaMHM 00pa30BaTe/IbHBIX OTHOLIEHUH 00pa30oBaTeabHON NPOrpaMMBbl.

JUis n3yyeHust JUCUUIUIMHBL HE0OXO0AMMBI 3HaHUS (YMEHUs, BIIAJICHNU),
c(OpMHPOBAHHBIC B PE3yJIbTATE N3YUCHUS TUCIUILTHH/ TPAKTUK:

IIporpammupoBanue

3HaHus (yMEHUs, BIIAICHUS ), OJyYeHHbIE IPU U3yYECHUH JAHHOM JTUCLUIUIMHBI
OyayT HeOOXOAUMBI JUI U3YUEHHSI JUCLUIUIMH/IPAKTUK:

ITpoexTHas NEeATENIBHOCTD

YenoBeko-MallIMHHOE B3aUMOJIEUCTBUE

BoinonHenue u 3ammuTa BeITYCKHOM KBaTM(PUKAIMOHHON pabOThI

3 Komnerenuuu odyyarouerocsi, popmupyemsbie B pe3y/ibTaTe 0CBOCHUS

AUCHUILUIMHBI (MOYJIS1) M IJIAHMPYeMble pe3yJIbTaThbl 00yueHus

B pesynbrare ocBoeHUs AUCUUIUIMHBI (MOAYs]) «OCHOBBI BUPTYalbHOU
peanbHOCTH» 00yJaronuics J0JKEeH 00J1a1aTh CIeNYIOMMMUA KOMIIETCHITUSIMU:

KO,[[ HHAUKATOpa I/IHI[I/IKaTop JAOCTHIKCHUA KOMIICTCHIINN

[1K-3 Cnoco6HOCTh aHAIM3UPOBATh TPEOOBAHUS K IPOrpaMMHOMY OOECIIEUEeHHUIO U Oa3zam
JaHHBbIX, pa3pa60TK1/1 TEXHUYCCKUX CHCIII/I(l)I/IKaIII/Iﬁ Ha IpOrpaMMHBIC KOMIIOHCHTBI U UX
B3alMOJICIICTBHE, MPOEKTUPOBATh NMPHIIOKEHUSI U 0a3bl JaHHBIX

I1K-3.1 | AHaJIN3UPYET pe3yNbTaThl 03a0MINTU-UCCIICIOBAHUS ISl TPUIIOKEHHUS

I1K-4 CriocobHOCTH K pa3paboTke rpaduyeckoro Au3aiiHa 1o paHee OnpeieIeHHOMY
BU3YaJIbHOMY CTHJIIO U TIOATOTOBKA IpaduuecKrX MaTepuasoB il BKIIOUYEHUs! B MHTEpdeiic

[1K-4.1 OrneHMBaeT KaueCTBO MPOEKTA U peayin3aluu rpaduyeckoro uurepderica
PUIIOKEHHUS




4. CTpyKTYypa, 00bEM U COJEpKAHNE TUCUUIIIMHBI (MOXYJIs)

OO6mias TpyA0€MKOCTh JUCIHUIUIMHBI COCTABJISIET 3 3a4eTHbIX eaunul] 108 akaa. yacoB, B TOM

HHUCJIIC:

— KOHTaKTHas paboTa — 55 akaj. 4yacos:

— aynutopHas — 54 akaj. 4acos;

— BHeayquTopHas — | akaj. 4acos;

— caMocTosITelbHAsA paboTa — 53 akaJl. 4acoB;
— B (popme npakTudeckoil moaroroBku — 0 akai. yac;

@dopma arTecTaluy - 3a4eT

AynuropHas % o
KOHTaKTHas paboTa E z dopma TeKyIero
& =
5 B aKaJl. yacax 3 Bug KOHTPOJIS
Pasznen/ tema 3 ( A ) =l = . p Kon
g 8 © | camocrosiTenpHON | ycIIeBaeMOCTH H
JTUCLUTUTAHBI 3 g 6 . | xommerenuu
O 5 g g paboTHI MPOMEKYTOTHON
nab. | mpakr. ts
Tek. p 'S aTTeCTaluu
3aH. 3aH. | O &
1. TexHOnOTUU BUPTYaIIbHON U
JIOTIOJTHEHHON peaJIbHOCTH
1.CamocrosTensH
oe u3yueHne
y4eOHOi 1 1. Becena -
1.1 BBexnenue B obnacth Hay4YHOU )
o0cyxieHne
VR/AR: ocHoBHEIE JIUTEPATYPBHI. N
2. Yerusiit ompoe. | TIK-3.1, TTK-
oTpeeNeHUs], KOHIETIIHS, 2 4 2 2. Pabora c
3. [IpoBepka 41
anrmaparHas U IporpaMMHast AJIEKTPOHHBIM
nmabopaTopHBIX
4acTH. y4eOHHUKOM, aGoT
3. BeimonHenue p
1a00paTOPHBIX
pabot
7
1.CamocrosTensH
oe u3yueHne
y1eGHoi 1 1. becena -
Hay4HOU )
1.2 Ucrtopus nosBiieHust J'[I/ITGY[;.T bl obcyxeHue
\ P ) PaTYpPBL. 2. Yernsii onpoc. | TIK-3.1, TTK-
OO6nacTi UCNOJIB30BAHUS U 4 4 4 2. Pabota ¢
3. I[IpoBepka 41
MEPCHEKTUBBI Pa3BUTHUS AJIEKTPOHHBIM
1a60paToOpHBIX
YUEOHUKOM, aGor
3. BeimonHenue P
mabopaToOpHBIX
pabot
HWroro no pazaeny 6 8 6
2. [IpoextupoBanue
BUPTYaJbHBIX MUPOB
1.CamocrosTensH
oe M3yucHHe 1. Becena
eOHOIi 1 )
y:a Hoii o0cyxJieHne
2.1 TIpoeKT BUPTYAILHOTO i 2. Yeruwiid onpoc. | TIK-3.1, TIK-
Mupa 7 2 8 6 JUTEPaTypBI. 3. Tiposepka a1
2. Pabora ¢ ) '
nabopaTopHBIX
3JIEKTPOHHBIM aGor
y4eOHUKOM, P
3. BeimonHenue




11a00paTOPHBIX

pabor
1.CamocrosTensH
o€ M3yueHne
yqeGHOHVH 1. becena -
HayHO’ o0cyXicHHE
2.2 DlIeMeHTb! DHEPEIYPEL | 5 Vermmiii ompoc. | TTK-3.1, TIK-
HUHTEPAKTUBHOCTH 4 8 4 2. Pabora ¢
3. IIpoBepka 4.1
BUPTYaJIbHBIX MHPOB ANIEKTPOHHBIM
-~ 71a00paTOPHBIX
3. BeinonHenue padot
11ab0paTOPHBIX
pabor
Hroro no paszpery 6 16 10
3. Peanm3anust BUPTyaIbHBIX
MHPOB
1.CamocrosTensH
o€ U3yueHue
yqe6Honun 1. becena -
HAy4HOI
JUTEPATyphI obcyxinenne
3.1 KOHTEHT BUPTYaJIbHBIX 4 6 18 2 Pabora c. 2. Yernslit onpoc. | IIK-3.1, ITK-
MHpPOB ) 3. ITpoBepka 41
JNIEKTPOHHBIM
e GHAKOM 1a00paToOpHBIX
3. BeimonHenue pador
11a00PaTOPHBIX
pabor
1.CamocrosTensH
0€ U3yueHue
y:§6H§:ﬁH 1. becena -
3.2 NnctpymeHTapuit 1uis i o0cyxieHHne
JUTEPaTypPHL. o
CO3[1aHUs BUPTYyaJIbHBIX 2 6 19 2 Pabora c 2. Yerusiit onpoe. | I1K-3.1, TIK-
MHPOB U HaIlOJHEHUE UX ) 3. IlpoBepka 41
JNIEKTPOHHBIM
KOHTEHTOM yaeBHHKOM 7Ta00paTOPHBIX
3. BoinonHenue pador
71a00PaTOPHBIX
pabor
Wroro no pazneny 6 12 37
Hroro 3a cemectp 18 36 53 3a4éT
Hroro no aucuuruinae 18 36 53 3a4er




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

1. Tpaguumonusie 00pa3oBaTeIbHBIEC TEXHOIOTUH, OPUEHTHPOBAHHBIC HA
OpTaHU3aIMI0 00PA30BATEIBHOTO MPOIECCa U MPEAIOIATAIOUIYI0 IPSIMYIO TPAHCISIIHIO
3HAHUHU OT MpenoJaBaTelis K CTYICHTY.

@opMbl yUeOHBIX 3aHATHUH C UCIIOJIB30BAHUEM TPAIULUOHHBIX TEXHOIOTHM:

WNudopmanronHas JIeKIus — MocaeI0BaTeIbHOE U3JI0KEHHE MaTepHraa B
JUCUUIUIMHAPHOM JIOTHKE, OCYIIECTBIISIEMOE PEUMYIIIECTBEHHO BepOATbHBIMU CPEICTBAMHU
(MOHOJIOT TIpeno1aBaTelis).

JlaboparopHas paboTa — opranuzanus yaeOHoi paboThl C peaTbHBIMU
MaTepHabHBIMU M HH(POPMALIMOHHBIMHA 00BEKTaMH, SKCIIEpUMEHTalIbHast padoTa ¢
aHAJIOTOBBIMH MOJICJISIMU PEATbHBIX 00HEKTOB.

2. TexHonoruu npoOJIEMHOT0 00ydeHUs — OpraHu3aIys 00pa30BaTEIBHOTO MpoIecca,
KOTOpas MpearnosaraeT NoCTaHOBKY MPOOJIEMHBIX BOIIPOCOB, CO3/IaHHE YUEOHBIX
MPOOJIEMHBIX CUTYAIUi JJIsl CTUMYJIHPOBAHUS aKTUBHOM TTO3HABATEILHON JIEATEIIEHOCTH
CTYJIEHTOB.

3. HTepakTUBHBIC TEXHOJIOTUU — OpraHu3alus 00pa3oBaTeNsLHOrO MpoIiecca,
KOTOpasi IperonaraeT akTHBHOE U HEJIMHEWHOE B3aMMOJIEHCTBUE BCEX YUACTHUKOB,
JOCTUKEHHE Ha ATOM OCHOBE JIMYHOCTHO 3HAUMMOTO JIJIsl HUX 00pa30BaTeNbHOrO pe3yibTaTa.

@opMbl yUeOHBIX 3aHATHI C UCMOJIB30BAHUEM CIECIIHATU3UPOBAHHBIX HHTEPAKTHUBHBIX
TEXHOJIOTUH:

Jlekuus «oOpaTHOM CBA3M» — NEKIUSI—TIPOBOKALIMS (M3I0KEHIE MaTepHala ¢ 3apaHee
3arIaHUPOBAHHBIMU OIIMOKaMU), TEeKIUA-0ecea, TeKIUI-TUCKYCCUs, JIeKIUsI-Tipecc-
KOH(EpeHIIHS.

4. UndopmanmoHHO-KOMMYHHUKAITMOHHBIE 00pa30BaTeIbHbIC TEXHOJIOTUN —
opranmzaius 00pa3oBaTeIbHOr0 MPOoIecca, OCHOBAHHAS HA IPUMEHEHUU MPOTPAMMHBIX CPEJl
U TEXHUUYECKUX CPEACTB PaOOTHI C 3HAHUSIMU B PA3JIMUHBIX PEIMETHBIX 001aCTAX.

6 YueOHO-MeTOAUYEeCKOE 0O0ecTieYeHHe CAMOCTOATEIbHOM padoThl 00y4YarommXxcst

HpeI[CTaBJ'IeHO B IIPUJIOKCHHU U 1.

7 OneHo4YHbIe CPEACTBA IJIsl IPOBEACHHUA IPOMEKYTOYHOM aTTeCTallnu
[IpencraBieHsbl B IPUIOKEHUU 2.

8 YueOHo-MeTOAMUYECKOe U MH(POPMAIIMOHHOE o0eciedYeHre JUCHMITHHBI

a) OcHoBHasi IMTEpPaTYpA:

1. Mlemn, JI. ['efimaun3zaiin: Kak co3/1aTh UTPY, B KOTOPYIO OynyT urpath Bee / Jxeccu
e ; mep. ¢ anrL. - Mocksa : Anbprnimaa [Tabmumep, 2019. - 640 c. - ISBN 978-5-9614-
1209-3. - Tekcrt : anexkrponnsiid. - URL: https://znanium.ru/catalog/product/1077943 (nata
obpamenusi: 06.04.2025). — Pexxum mocTyra: 1Mo moAmucKe.

2.Katmemn, O. Kopriopaums rennes: Kak ynpaBiasiTe KOMaHI0M TBOPYECKUX
mozeit /Kotmenn 3., Yomrec D. - Mocksa :Ansnuna I1a6:., 2016. - 344 c.: ISBN 978-5-
9614-4960-0. - Tekct : anekTponnsIid. - URL: https://znanium.com/catalog/product/914072
(marao6pamenus: 06.04.2025). — Pexxum mocTyma: 1o mojmucke.

0) JonosHuTebHas JUTEpPaTypa:

1. bepkyn, C. [lu3aiin Bcero: Kak nosiBisitoTcsi BEIIy, OKOTOPBIX MbI HE33a{yMbIBa€MCH :
Hay4yHo-nionyssipHoe u3nanue / C. bepkyH. - Mocksa : Anenuna [Tabmumep, 2022. - 192 c.
ISBN 978-5-9614-7513-5. - Texcr : 3JIEKTPOHHBIH. - URL:
https://znanium.ru/catalog/product/2138148 (nata obpamenus: 08.04.2025). — Pexxum pocrymna:
10 MOIIIHCKE.



B) MeToauuyecKkue yKazaHus:
Mertonnyeckue ykasanus npuseeHsl B [Ipunoxxenun 1.

r) [Iporpammuoe obecneuenue u UHTepHeT-pecypcebi:

IIporpammHoe obecnevyenune

HanmenoBanue .
o Ne norosopa Cpoxk nelicTBUS TULIEH3UH
MS Visual Studio
2017 Community |cBoGoano pacnpoctpansiemoe [10 6eccpodHo
Edition
MS Office 2007 |y 135 o1 17.09.2007 Gecepouro
Professional

IIpodeccnonanbubie 0a3bl JAHHBIX M HHPOPMALMOHHbIE CIIPABOYHbIE CHCTEMBI

HasBanue Kypca Cchbuika
denepanbHOE rOCYIAPCTBEHHOE OO HKETHOE
yupexaenue «DenepanbHbIil HHCTHTYT URL: http://www1.fips.ru/
POMBIIIJICHHON COOCTBEHHOCTH)
HannonansHas nHpOpMaMOHHO-aHATUTHYECKAS URL:
cuctema — Poccuiickuii nuaekc HaygHoro nutupoBanus | https://elibrary.ru/project_risc.
(PUHII) asp

9 MaTepuajibHO-TeXHHYeCKOe o0ecneyeHue JUCHUIIMHBI (MOyJIs1)

MartepuanbHO-TEXHHUUECKOE 00eCTIeYeHNE TUCIUIUIMHBI BKIIOYAET:

1. JlexumonHas aynutopus ayn. 282. MynbTUMEIUIHbBIE CPECTBA XPAaHEHHUS,
nepeayd U InpecTaBiIeHUs WHPOpMAaLKK.

2. Komnbrotepusle kinacesl LlenTpa nnpopmannonnsix rexnonoruit @I'bOY BO
«MI'TY». IlepcoHalibHbIe KOMITBIOTEPHI, 00bEAMHEHHBIE B JIOKAJIBHBIE CETH C BBIXOJIOM B
Internet, ocHalieHHbIE COBPEMEHHBIMH ITPOrPAMMHO-METOIMYECKUMHU KOMIUIEKCAMU JIJIs
peleHus 3a/1a4 B 001acTH UH(YOPMATHKH U BEIYUCIUTEIHON TEXHUKH.

3. Ayauropuu JUIst CaMOCTOATENbHOM pab0Thl: KOMIBIOTEPHBIE KIACChl; YUTATbHbIE
3asbl Oubsnmoreku. Bee kimacesl YUT u ACY ¢ nepcoHambHBIMU KOMITBIOTEPAMU, BBIXO/IOM B
WHTEepHeT U ¢ JOCTYNOM B 3JIEKTPOHHYIO HH(POPMALIMOHHO-00pa30BaTeIbHYIO Cpely
YHHUBEPCUTETA.

4. Aynuropuii Ui TpyNIOBBIX U UHAUBUAYAIBHBIX KOHCYIbTAIUM, TEKYILETO
KOHTPOJISL U TPOMEXYTOUHOM arrectanuu. Aya. 282 u kiaccel YUT u ACY.

5. IlomemnieHust U1 CaMOCTOSATENBHOM paboThl 00yUYarOMKUXCsl, OCHAIIEHHBIX
KOMITbIOTEPHOU TEXHHUKON C BO3MOXKHOCTBIO MOAKIIOUEHUS K ceTu «VIHTEepHET» U HaIu4ueM
J0CTyIa B 3JIEKTPOHHYIO HH(OPMAIIMOHHO-00pa30BaTeIbHYIO Cpeay opranusanuu. Kinaccel
YUT u ACY.

6. [Tomemenus nus XpaHeHus 1 MPoPUIAKTUIECKOT0 00CTyKUBaHUS y4eOHOTO
o0opynoBanus. LleHTp HHPOPMAIIMOHHBIX TEXHOIOTHH — ayA. 372



Hpuioxenne 1

Y4eOHO-MeTOAMYECKOE O0ecTIeYeHre CAMOCTOSTEIbHOM PadoThl 00y4ar0UXCs

Mo mucummmuHe «OCHOBBI BUPTYIBHON pEAlbHOCTH» MPEIyCMOTPEHA ayIUTOpHAs WU
BHEAyJIMTOPHAsl CAaMOCTOsITeNIbHAs paboTa 00yJaromuxcsl.
AynutopHas ~ caMOCTOsATEIbHas padoTa  CTYIEHTOB MPEIIOJIaracT  BBIOJHECHUE
71ab0paTOPHBIX padoT.
JlaGopaTopHas padora Nel

Kanub6poBka u HacTpoiika inH3 VR BOX
L]env: HayYUTHCA BBIMOIHATH KAIMOPOBKY M HacTpoiiky mH3 VR BOX.

Unghopmayus

Jlis TOro 4To0Bl CMOTPETH (DMIIBMBI B BBICOKOM PA3pEIIEHUH WU UIPaTh B UIPhl B PEXKUME
3D HeobxoauM 1ueM BUPTyallbHOU peanbHocTH VR Box, rampker mox ynpasnenunem Android OS
win Apple u ciennanbHoe NpUIIOKeHue i TenedoHa, KoTopoe MOXHO ckayath B Play Market, k
npumepy. Ilepen Tem, Kak OTHPaBUTHCA OCBAaUBaTh HOBbIE TEPPUTOPUM B MHTEPAKTUBHBIX OUKAX,
HEO0OXO0UMO MPOU3BECTH HACTPOiiKy TuH3 VR Box.

Crenarb 3TO COBCEM HE CJI0KHO, BEJlb IIEpe]l UCIOIb30BaHUEM HEOOXOAUMO JIUIIb YAAIUTh
C JINH3 CIIEHUAIbHYIO IUICHKY, 3alUIIAIONIYI0 MX OT BHEIIHUX MOBpeKAcHUN. [lanee, mocie Toro
KaK BbI BBIOpaJIN (PUIIBM M CKavay ero Ha cMapT(oH, HEOOXOIMMO 3aHATHCS HACTPOUKOH JIMH3 TI0
JUONTPUSAM M paccTosiHHIO 10 Ina3. Kaxknas nmH3a cniocoOHa HacTpauBaThbCs OTIEIBHO OT
JPYTOH, 4TO CIIOCOOCTBYET MOI00PY PE3KOCTH MO KaXKIbIi I11a3 MHIMBUIYAIbHO.

Kaxxnast nuH3a ciBuraercs 1o ocsiM Y U Z, TO €CThb BIEBO-BIIPaBO U Brepe-Hazaa. Kaxabii
IIOJIB30BATEIb OTJIMYACTCS PA3JIMYHBIM PACCTOSHUEM MEXIY TJIa3aMM, ITOATOMY 3Ta HACTPOMKA
M03BOJISIET HACTPaMBAaTh JIMH3bI KaK YA0OHO.

Kpome sTOro, 3T0 pEBOIIONMOHHOE PEHICHUE MOMOXET JIIOASAM C JePEeKTaMH 3pEHUs
HaCJIAUTHCS] BUPTYAJIbHON peallbHOCTBIO, BEb IIPU IIOMOIIX HACTPOMKY JIMH3 110 IUONTPUSAM UM
HE HYXHO OyJeT 071eBaTh OUKH JJIsl 3pEHUSI.

KannGpoBka nzo0pakeHus B 0Uukax BUpPTyallbHOU peanbHocTH VR Box

MHorue moyib30BaTeNIM HE 3HAIOT, Kak OoTKanuOpoBath VR Box, xoTs Ha mene 3To oueHb
aerko. /Ing xkamuOpOBKM MCHONB3YIOTCS Pa3JIMYHbIE MPOrPaMMbl, M CaMble IMOMYNSpHBIE M3
KOTOPBIX 3TO:

VR Calibration;

Roller Coaster VR

InMind VR.

Google Viewer QR code for calibration
T
dooft

O =]

C UX MOMOIIBI0 MOKHO HE TOJIBKO MPOBEPUTH COBMECTUMOCTh VR BoX, HO 1 TOCMOTpPETH B


https://play.google.com/store/apps/details?id=com.anrael.vrcc&hl=en
https://play.google.com/store/apps/details?id=com.fibrum.roallercoastervr
https://play.google.com/store/apps/details?id=com.nivalvr.inmind

KakoM KayecTBe OyleT BOCHpPOHM3BOJIUTHCS BUpPTYyajbHas peanbHOCTb. B ciywae ecnmu
n300pakeHNe UCKaKaeTCsl WM COMBAaeTcs, a IO0JIb30BaTelb YYyBCTBYET T'OJIOBOKDPYKEHHUE, TO
MOYKHO TP [TOMOIIY 3TOW MPOTrPaMMBbl OTCKaHHUPOBATh OJMH U3 BEIOpaHHBIX QR-K0/10B, KOTOPBIi
MOYKHO JIETKO HalTH B UHTepHETE. C ero NOMOILBI0 MOXKHO OTKaJIMOPOBATH MMapaMeTphl Mpopuis,
Y TIOMEHSATH UX, Jake HE CHUMas LIUIEM BUPTyalbHOU peanbHOCTH VR BOX.

C noMOI111bI0 HHCTPYMEHTOB, KOTOPBIE IPUCYTCTBYIOT B TAKMX IIPOrpaMMax, MOXKHO:
CKOppeKTHPOBaTh N300pAKEHHE;

OtcnexuBaTh MOJ0KEHUE T'OJIOBBI B IPOCTPAHCTBE;

KanubpoBath TpexmMepHOE N300pakeHHE;

BusyanusupoBarb KapTUHKY B BUJIE€ CTEPEONAPHI.

VVVYY

3aoanue
BbimonHuTe KanmmOpoOBKY W HAcTpoilky oukoB VR Box mnpu mnomomu ogHOW U3
IIPEIUI0KEHHBIX IPOTPAMM.

Koumponvnvie sonpocwi
1.Yrto nuontpus?
2.JI71s1 4ero Hy>KHO BBINIOJIHATH KaIMOPOBKY JTMH3?
3.HyxHo 1 mroasMm ¢ aedekramu 3peHust Ha/ieBaTh OOBIYHBIE OUKH IEepe]] TeM, Kak HaJeTh
OYKHU BUPTYaJIbHOU peabHOCTU?
4.B uém 3akmrouaercsi HacTpoiika oukoB VR Box?
5.MoseT 1M MONb30BaTeNb UCHBITHIBATH HEMPHUSATHBIC OIIyIIeHUs, enu ouku VR Box
HACTPOEHbI IPABUIILHO?

JlaGopaTopHnas pa6ora Ne2
YcranoBKa mporpaMMHO# TIATGOPMBI TSt pazpadoTku VR-puinosxeHuit
L]enwv: BBIOpaTh U yCTaHOBUTH IU1aTdopMy 1S pa3padboTkuVR-nipusnoxeHus.
Hngpopmayus
Vemanoska Unreal Engine 4™
[Mar 1.

Jns yeranosku Unreal Engine 4 ucnons3yercst Epic Games Launcher. Tlepetiaute Ha caidT
Unreal Engine u naxxmute Ha kHonky Get Unreal B mpaBoM BepxHeM yrity.

GET UNREAL

[lepen 3arpy3koii MmporpaMMbl 3amycka HEOOXOAMMO OyIeT co3laTh yUYETHYIO 3aIuCh.
[Tocne e€ co3manHusa ckayailTe mporpaMMmy 3amycka, COOTBETCTBYIONIYIO Balllei ONeparuOHHOU
CUCTEME.

[ar 2.

ITocne ckauMBaHUA U YCTAaHOBKH ITPOTpaMMBI 3arrycka oTkpoute e€. [losiBurcs cnenyromnee
OKHO:

'no maTtepuanam https://habr.com/post/344394/



lar 3.

BBeaure anpec 2JIEKTPOHHOW IIOYTHI W IAPOJb, HUCIOJIB30BAaHHBIM I CKauMBaHUSA
IpOrpaMMBbI 3arpy3ku U Haxmute Ha Sign In. TTocie BhIMOTHEHUS BX0Ja OTKPOETCS TAKOE OKHO:

Community
Learn

Marketplace

Library

Haxwurte Ha Install Engine B 1eBom BepxHeM yriy.
[Tar 5.

[Iporpamma 3amycka mepenér K OKpaHy, Ha KOTOPOM MOXHO OyJeT BbIOpaTh
yYCTaHaBJIMBAEMbIE€ KOMITIOHEHTHI.

Unreal Engine 4.14.1 Installation Options X

Core Components

Starter Content

Templates and Feature Packs
Engine Source

Editor symbols for debugging E]

Download Size: 5.15 GB
Required Storage Space: 15.21 GB

Install



[To ymomuanuto BeiOpansl Starter Content, Templates and Feature Packs u Engine Source.
Jlyuie Tak Bc€ u octaBuTh. OHM OyIyT MOJIE3HBI MO CIIETYIOIIUM IPUYUHAM:

Starter Content: 5To KoJyulekuus acceToB (pPecypcoB), KOTOpPBIE MOXHO OeCIUIaTHO
HCIIOJIB30BaTh B COOCTBEHHBIX IMPOCKTAaX. B Tom umcne sto MOJCIIN 1 MaTCpualibl. Hx moxHO
HCIIOJIB30BaTh KAK BPEMEHHBIE PECYPCHI WM B YK€ TOTOBOM UIPE.

o Templates and Feature Packs: mabnonsr (Templates) 3amaroT 0a30Bbie BO3MOXKHOCTH
BBIOpaHHOTO »KaHpa urpel. Hampumep, npu Beibope miabiona Side Scroller 6ymer cosman
MIPOEKT C TIEPCOHAKEM, TIPOCTHIMU JIBIIKCHUSMU U KaMepoi Ha PUKCHPOBAHHOM IIIOCKOCTH.

e Engine Source: Unreal — 3T0 IBMKOK C OTKPBITBIM MCXOAHBIM KOJIOM, TO €CTh BHOCHUTH B
HEr0 M3MCHECHHS MOXET KTO yroaHo. Eciu BaMm TOHAmoOUTCS N00AaBUTH K PENaKTOPy
JIOTIOJTHUTEIIbHBIC KHOIIKHU, TO 3TO MOYHO CJIEJIaTh, U3MEHUB UCXOTHBIN KO/I.

lar 6.

[Ton ciuckoM ecTh CIUCOK BO3MOXHBIX IutaTdopM. Eciu He muanupyere pa3pabaTbiBaTh
UTpY [0/ KOHKPETHYIO II1aTPOPMY, TO MOXKETE CIIOKOMHO CHATH BCE (PIIAXKKHU.

Unreal Engine 4.14.1 Installation Options X

10S
Android
HTML5

Linux

TVOS (]

Download Size: 5.15 GB

Required Storage Space: 15.21 GB

Install

BbiOpaB HyxHbIC KOMIOHEHTHI, Haxkmute Ha Install. ITocne 3aBepiieHUs yCTaHOBKH

JIIBUKOK ITOSBUTCS B OMOJIMOTEKE.
lar 7.
Tenepr HacTaJIO BpeMs CO3/IaTh MTPOECKT.

Community
Learn

Marketplace

Library

No user projects found

Bropas mnardopma aas paspabotku HazbiBaercst  Unity.

Vemanoska Unity




Unity — mexmnatdopMeHHas cpeia  pa3padOTKU KOMIBIOTEpHbIX urp. Unity MO3BOJISET
co3/aBaTh IMPUWIOKEHUs, paboTatonue noj Oosee yeM 20 pa3IUYHBIMU ONEPALUOHHBIMU
CUCTEMaMH, BKIFOYAIOIINMH MEPCOHAILHBIE KOMIBIOTEPHI, HTPOBBIE KOHCOJIU, MOOUIILHBIC
YCTPOMCTBA, MHTEPHET-NIpHIIoKeHUs U napyrue. Beimyck Unity cocrosuics B 2005 rony u ¢
TOro BpCMCHU I/I,IIéT MMOCTOSAHHOC Pa3BUTHC.

OcHoBHbIMU  mpeumyliecTBamu  Unity — sBISIOTCA  HaJU4Me€ BU3YaJbHOM  cpeibl
pa3paboTKu, MEXIUIATHOPMEHHOM TONACPKKA U MOAYIHHOW CHCTEMBI KOMIOHEHTOB. K
HEJOCTaTKaM OTHOCSAT IOSIBIICHHUE CIIOKHOCTeH Ipu padoTe ¢ MHOTOKOMIOHEHTHBIMH
CXeMaMH U 3aTPyIHEHHs [IPH MOJIKIIOYSHUN BHEITHUX ONOINOTEK.

Ha Unity HamucaHbl ThICSYM WIp, MPHIOKEHUH W CUMYJISIUN, KOTOPbIE OXBaTHIBAIOT
MHOKeCTBO MiaTdopM u skaHpoB. I[Ipum srom Unity wucmonb3yercs Kak KPYIMHBIMH
pa3zpaboTuuKamu, Tak HE3aBUCUMbBIMU CTYAUSIMH.

[ar 1.

Jns  ycraHOBKM HYXXHO 3allyCTHTh Opay3ep U B aJgpecHOil cTpoke HabpaTh
https://unity3d.com/ru

Brol nepeiinére Ha caiiT pazpaboTunka U rnepe BaMu MOSIBUTCSI OKHO-TIPUTJIAIIICHHE.

& unity Store

3arpy3uTb

Unity Personal

Hy uto %, npuctynum! 3arpyaute Unity - HauuHaiTe TBOPUTL YKE CEroaHs.

Bbl — pa3paboTunK-aHTYy3nacT? Pa3BuBaiiTe CBOM HaBbIKU U TBOpUTE GbicTpee ¢ Unity! MonyunTe BO3MOXHOCTb B TeYeHue 12 MecsiieB nocelathb Kypebl Unity Game Dev
Courses 6ecnnaTHo, a TakoKe HernocpeCTBEHHbI 4OCTYN K 3HaHUAM akcnepToB Unity 6narofaps o6eyxaeHuam Expert Live Sessions, a Takoke 6naroaaps yat-noprany
Unity Success Advisor. Y3HaliTe nogpo6Hee o Bcex npeumyliectsax Unity Plus. YaHaTe Gonblue.

Iar 2.

Cy1iecTByeT HECKOJIBKO BapUaHTOB 3arpy3ku 1urardopmel. Ta, koTopas mpejacraBieHa HA
pUCYHKe — sBIseTCsl OecraTHON. Bbl e€ MoxkeTe ycTaHOBUTH, €CIHM COONIOJEHBI CIEIYIONINe
YCJIOBHSI:

MpuHATL ycrnosus

Haxumas, 5 NoATBepXaalo, YTO UMeK NpaBo Ha Ucnornk3osaHue Unity Personal B
COOTBETCTBUM C YCIIOBUAMM OBCTIYKUBAHIS, TaK KaK s UMK MOsi KOMMNaHUst
COOTBETCTBYEM Criefy MM KPUTEPUSIM:

» TopoBoit 060poT He npesbiwaet 100 000 S, BHe 3aBUCUMOCTH OT TOTO, UCMONb3YeTCs
nu Unity Personal B KoMMepYecKux Liensx unu Ans BHYTPEHHEro NpoToTUNUMPOBaHUS.

o 06beM npuBneYeHHbIX CpeacTs He npesbiwaeT 100 000 $.

* He ucnonbaytotcs Unity Plus unu Unity Pro.

Ecnu Bbl He MOoXeTe ucnonbsosatb Unity Personal, nonpo6yiite LLlenkHute 3pecs
4TO6b! y3HaTL 6onbLue o Unity Plus v Unity Pro.

Wuwete yctaHosimk ana Mac 0S X?

Bbibepute Mac OS X

IIar 3.
HyXHO mpoBepHTh, yAOBICTBOPSIET JHM Balll KOMIBIOTEP CHCTEMHBIM TPEOOBAHHIM IS

YCTaHOBKH.


https://unity3d.com/ru

CucremMHble TpeboBaHus Unity Unity 2018.2.16

Bobiwepwmue: 15 November 2018

0S: Windows 7 SP1+, 8, 10; macOS 10.11+.

GPU: Bugeokaprta ¢ nogaepxkoi DX9 (shader model 3.0) unu DX11 ¢ noaaep»xkoi
YHKUMIN ypoBHSA 9.3

[Har 4.
[MosiBUTCSI OKHO COXpaHEeHus JUIs IOMOIIHMKA 3arpy3unka (DownloadAssistant) Unity:

I
0
@

& unity

Let's get you started! .

- 1 » Unity v & Mouck Unit £

Thank you for downloading Unity.

¥nopsgounts v Cosgaate nanky E 4 (7]

A
¢ VsBpannoe VB

8 arpyscn it SEaeio Yo o
Bl Pabouniicron o < >

Wma daiina: | UnityDownloadAssistant-2018.2.17f1 v

Tun daiina: | Application v

| Coxpanums Ommena

4 Ckpoims nanku

IIIar 5.
3aHyCK IMOMOIITHHUKA TPUBCACT K MOABJIICHUIO OKHA YCTAHOBKHU:
Q Unity 20182.17f1 Download Assistant ~ — = ESN
Unity 2018.2.17f1 Download
Assistant
This assistant will guide you through downloading and
installing Unity.
Please make sure you stay connected to the Internet during
the installation process, as Unity components will need to be
downloaded.
Click Next to continue.
” |
& unity
‘7@; > ‘ Cancel
Ilar 6

OcraBnsiem BbIOOp TIaTGOPM 1O YMOITYAHHIO, JUOO 100aBisieM HY)XHBbIE (€CITU BBI
IUTaHUpYyeTe pa3padaThiBaTh MO KOHKPETHYIO IIaThopmy):



4 Unity 2018.2.17f1 Download Assistant = O

Choose Components
Choose which Unity components you want to download and install. @

Unity 2018.2.171

Documentation

Microsoft Visual Studio Community 2017
[ ] Android Build Support

[ 1i05 Build Support

[ 1twD5 Build Support

[ ] Linw Build Support

[ ] Mac Build Support {Mono)

[ ] UWP Build Support ((NET)

[ ] UWP Build Support {IL2CPP)

[] Vuforia Augmented Reality Support
[ ] WebGL Build Support

Wind Build 5 it (IL2CPP
g - " Inws: ﬁl uppnn{.l e ) . h Install space required: 3.7G8

Poszition pour moLze over

ity 2018,2,17F1 Download Assistant

u 3ateM xEM, toka Unity ycTaHOBUTCs Ha KOMITBIOTED:

<« Unity 2018.2.17f1 Download Assistant = =
Applications are blocking the installer
Some applications are preventing Unity from being installed, and must be dosed. @

Please close the following applications in order to continue with setup:

Application Process

y}: '36% Searching, please watt ...

ity 2018.2,17F1 Download &ssistant

< Back Install Cancel

IIocne okoHYaHUSA YCTAaHOBKHU KOMIIBIOTEP HYXKXHO 6y,I[CT nepe3arpys3uThb:



< Unity 2018.2.17f1 Download Assistant > =

Completing the Unity Setup

Your computer must be restarted in order to complete the
installation of Unity, Do you want to reboot now?

()1 want to manually reboot later

& unity

3a0anue: YcraHOBUTE OJHY U3 TIpemigaraeMbix 1miargopm s pa3paboTKH
VR-npunoxeHui.

Konmponvuvie 6onpocoi

1. Yro Takoe mnatdopma?

2. Kakue matdopmsl 171 pabotsl ¢ VR Bbl 3HaeTe?

3. Kak pacumdpossiBaercs abopeBuarypa SDK?

4. ns gero HyxeH SDK npu pazpabotke VR-npunosxxenuit?

JlabopaTopnasi pabora Ne3
Pa3pabotka konuenuuu VR- npoekra

L]eny: HayuuTHCS pazpadaThIBaTh TEXHUUECKOE 3aJjaHKe JUIsl IPOTPAMMHBIX POYKTOB COTJIACHO
JEHCTBYIOLIUM CTaHJapTaM.

Unghopmayus
Wrak, oTKyza k€ MOSBWINCHh BUPTyaJlbHasl pEAIbHOCTh?
BpemeHHas 11kaga OCHOBHBIX COOBITHH B 3TOM cepe BBINIAIUT CIETYIOIIM 00pa3oM:

Ton CoObITHE Onucanue

1840 OcHOBBI Crepeockorn, n3o0peTeHHbIi Yapias3om
YUTCTOHOM, COCTOST U3 OMHOKIISI, KOTOPBIH
yepe3 Habop 3epkai u aBe poTorpadpuu
TOMU K€ CIIEHEI CO3/1aJI OCHOBHOE
IpeJICTaBICHUE TPEXMEPHOCTH

1929 [TepBoe ycTpoiicTBO Brnepseie Link Trainer ucrionb3yercs ans
o0ecrieyeHns BUPTyaJbHOIO 00yUYeHHS
BOCHHBIX Mi10TOB CIITA

1935 Jluteparypusriii Gpon B cBoem pomane «Ouku

NUTMalIHOHa» TmHcaTelb-aHTacT CTIHIH
I'. BaitnOaym onuchIBaeT mapy O4YKOB,
KOTOPBIE MTO3BOJISIFOT CO3/]aTh TOJIOTPaMMBbI
YeJI0BEUYECKOr0 OMbITa, BKJII0Yasl 3amax




Ton CoObITHE Omnucanue

1 IPUKOCHOBCHHUC

1965 [TpoucxoxaeHne TepMHUHa Npan Cazeprienp onpeaenseT KOHICTITHIO
VR B razerHoii crarbe noja HazpanueM «The
Ultimate Display», X0oTs momynsipu3upoBat
3TOT TepMuH Jaron Lanier

1980 ['nasza Stereographics co3aaer nmepsbie
BUPTYaIbHBIC 3PUTEIHCKUE OUKH
1982 Pyku Tomac [lummepmaH co3aeT nepyaTky

JAHHBIX JIJIS1 YIIPABIICHUS BUPTYaTbHBIMU
WHCTPYMEHTAMH PYKOH

1991 CAVE IlepBas komHara VR ¢ norpyxeHuem
[lepBasi MHOTOIIOJIB30BaTEILCKAs BUJICOUTPA
VR
2015 HoloLens Ouku Microsoft, KOTOpsie cOYeTarOT
VR u AR
2016 Oculus Rift apauTypa VR MaccoBoro peiHka
¢dunancupyercs Facebook
PlayStation VR [TepBast urpoBasi KOHCOJIb MaCCOBOTO
pbiHka VR-rapautypbl
Daydream [Tnarpopma Google VR.

Bo3aelicTBrue BUPTYyaJIbHOM peaIbHOCTH Ha HAC HAMHOI'O CHJIBHEE HEXKEIIH B KIIACCUYECKHUX
CMMU. U3-3a 3Toro npu BeIOOpE IU3aiiHa U KOHTEHTA Ha HAC, KaKk Ha pa3pab0TUMKOB, BO3JIOKEHA
0oJibIIasi OTBETCTBEHHOCTD.

PaccmoTpum, Ha uTO cienoBasio Obl OOpPaTUTh BHUMAHUE, YUUTHIBAs, KaK MPAKTUYECKHE
COOOpakeHHsI, TaK U 3TUYECKUM acreKT. YTO CTOUT MOKa3bIBaTh, & UTO HET, KAKOW MOCHUT HECET
Hamra paboTa W Kak MBI XOTHM oOmIaThesl ¢ mojib3oBaTeneM. [Ipu paspaborke VR-mpoektos
HEO0XO0IUMO MPUAEPKUBATHCS ONIPEICTICHHBIX PAMOK.

['myOokoe morpy:XeHue faeT HaM OOJIbIIOe BIMSHUE HA SMOLMHU nosb3oBareneil. C aToit
0OJBIION OTBETCTBEHHOCTHIO HY)KHO O0XOJIUTHCSI OYEHb OCTOPOIKHO.

OcobeHHOCTH BOCIPUATHS

PaccTosiHe OT 0OBEKTOB /10 TJ1a3 IOJDKHO HAXOAUTCS B TPOMEXKYTKE OT 75 ¢M 1 3,5 METpOB.
DTta 001acTh uaeanbHa sl BAXKHBIX 3JIEMEHTOB B T0JI€ 3pEHUS, TaK KaK OHA SIBIIIETCA Hanbosee
yIOOHOM AJIs T7Ia3 YUUTHIBasi COBpeMeHHbIe VR-TeXHONIOrHH.

OueHb BaXXHO HE PACCTaBJIATh DJIEMEHTHI OJIMIKE, UeM 75 CM: UCCIIeI0BAHUS TTOKA3ald, YTO
JUIS MHOTHX JIFOJEN — 3TO HENPHUSITHO.

He crout nenate BUpTyangbHbIe OOBEKTHI CIUIIKOM TOHKHMH, MHAY€ MOXKET BO3SHUKHYTH
HEMPUATHBIN Mepuarouuii 3¢ GeKxT u3-3a CUIBHOTO criaxuBaHus (Antialiasing).

UToOBl yBETMYHUTH ONIYIIEHHWE TIOTPYXKEHUS B BUPTYAJIbHBIH MHUP, Pa3pabOTYMK MOXKET
yeunuTh 3D 3¢ (HeKThl ¢ MOMOIIBI0 Pa3IHMYHBIX BO3MOKHOCTEH.

K mpumepy, ¢ TOMOIIBI0 XOPOIIETO0 OCBEIICHHS, HCIONB30BAHUS COOTBETCTBYIOIINUX
TEKCTYyp, OJarogaps CHIBHOMY pa3IU4HIO B pa3Mepax U NpuMeHeHuo G (dekTa mapaiakca.

OueHb HHTEPECHO UMETHh BO3MOXKHOCTh CPAaBHUBATH TOYHOCTH ITponopiinii B VR ¢ nroapMu.
o cux mop TouHbIe pa3Mephl Bpsi U UHTEpecoBau nosib3oBarenei [10.

Ho B VR-mpoekTax 5TOT acmeKkT CTaHOBUTCA BaXHBIM, TaK KaK OOBEKTHI KaXKyTCs
peanbHBIMHU, a, CIEAOBATENbHO, HY’KHO YAEJISATh BHUMAHUE TOUYHBIM pa3Mmepam. CieqoBaTenbHO,
CTOWT YK€ Ha dTare pa3padoTKu NMpUIaBaTh 00bEKTaM JICUCTBUTEIHHBIC Pa3MEPHI.

Takxke ¢ TOUKH 3pEHHUS CUMYISAUUUA (QU3UKA [ ONIYIICHUS PEeaTbHOCTH BaXKHBI
MpaBUJIBLHBIE pa3MEPHBIC JaHHBIC, TPAB/Ia, B KYIE€ C COOTBETCTBYIOIINM BECOM.

User Interface — sto mpsmMoe B3aMMOACHUCTBHE MEXKIY YEIOBEKOM M MAIIMHOW. DTO
CPENCTBO, C MMOMOIIBK KOTOPOTrO KOMIBIOTEP OMOBEUIAET HAC O BO3MOXHOCTSX, @ MBI IIEpEacM
€My CBOM HAMEpPEHHSI.

KauecTBo u npeackazyemMocTh OOIIEHUS B 3HAUUTEIHHOM CTENEHH BIMSIOT HA TO, KaK MBI
BocripuHuMaeM [10 u kak ObICTPO OCTUTAEM IIeTEH.

User Interface (Ul) ouens BaskeH, u ipu pazpaborke VR-npoektoB. OCOOEHHO HHTEPECHBI B




pa3paboTKe BUPTYAIbHOM PEalbHOCTH HOBBIE CIIOCOOBI B3aWMOJICHCTBUSA: MOJ0KEHUE TOJOBBI,
HaIpaBJICHUE B3IJIAA M KOHTPOJUIEPHl IBWKEHUSA Ha pykax. OHM npeuiaraloT HaMm, Kak
pa3paboTurKaM, HOBbIE BapHaHThI pealn3anuu uHTepdeiica.

Ho Taxxe BO3HMKAalOT M HOBBIE MpPOOJIEMBI, TAaK KaK B3aUMOACHCTBUE C ATUMHU
yCTPOMCTBAMM HAMHOI'O CJIOXKHEE — K NPUMEpPY, KIUK MBIIIKOW HAaMHOrO MpOILE paclo3HaTh
HE)KEJI HESIBHBIM KECT HAa KOHTPOJLIEPE.

Wneanbubiii Ul gomker ObITh MOHATHBIM, HEOPOCKUM M MHTYHTHUBHBIM, YTOOBI JIeHCTBHA
CaMH HaIpalluBaJIUCh.

Jlyuymie Bcero, Korjaa II0JIb30BAaTEIbCKUE JJIEMEHTHl HHTerpupoBanbl B 3D wmup. B
kjnaccuyeckux 2D umHTepdeiicax oO4eHb BaXHO CO3/aThb AaOCTPAKLUIO BHEIIHEro BHAA U
B3aumozelcteusa. B VR 4 3TOro HeT HUKAKMX IPUYMH — HAIpPOTHB: Mbl YJIydllaeM
B3aUMOJIeIiCTBHE, Jlenas HHTep(eiic KOHKPETHBIM U OCSI3aEMBbIM.

Hanpumep, CTOUT pacnosOKUTh IEPEKIIOYATENIb CBETa IPSAMO Ha CTEHE, a HE Ha
IOJBEIIEHHOW B BO3JyXe IUIOCKOCTH. Takoe B3auMoJieiicTBUe BOCIpUHUMAeTcs Ooiee
MHTYUTUBHO, @ KpPOME TOrO MbI HCIOJB3YEM Ul CBOMX LEJIEH OrpOMHOE KOJIUYECTBO
HAaTPEHUPOBAHHBIX B PEAJIbHON )KU3HU IIPUBBIYEK U CO3AEM IIPUATHOE U ITOHITHOE BIICUATIICHHUE.

B VR-mupe ner knonku «OK», kak, Hanpumep, B kiaccudeckux 3D-urpax, TyT Mbl MOKEM
Ha)XUMaTh BCE COOCTBEHHBIMH pyKamMH. M KOJIMYECTBO NATPOHOB B LIyTEpe HE MOXKET ObITh
IIPOCTO OTOOPaKEHO Ha JAUCIUIEE, UX YUCIIO JOJDKHO OBITh BUIHO B Mara3uHe aBTOMAra.

CxonupoBaTp U3 peajibHOM KU3HU

UroObl mepeiTi Ha HOBBIM 00pa3 MBIIUICHUS, MOJE3HO BOCIHPUHUMATH IOBCEIHEBHYIO
XKHU3Hb, Kak oOpasen Uil nojpaxanus. Ecim apxuTekTop OyaeT BHUMATENEH, OH OBICTPO
3ametuib, 4To Ul ecTh Be3zie, a HE TOJIBKO B LIM(PPOBOM MHUpE: 3TO OTHOCUTCS KaK K TBOEMY
TOCTEpPY, TaK U K JBEpPU JI0Ma. B peasbHOM MHpE TOXKE CYIIECTBYIOT XOpOILIME U IUIOXHE
uHTepdeiicel. U, KoHeuHO, HE HY)KHO TIOXHE UHTEP(ENChl IEPEHOCUTh B BUPTYAIbHBIN MUD.

YuuteiBas 3TOT (hakT, BaKHO, YTOOBI BUPTYyalbHbIe HHTEp(dElchl oOecrieynBaiu 0OpaTHYIO
cBsi3b. C TIOMOIIBIO BH3YAJIBHBIX W 3BYKOBBIX J3((EKTOB, aHWMAIMA MOXXHO OIIOBECTUTh
HOJIb30BaTENed O TOM, yJIAuHO JM HPOILIO MX JeiicTBue. B BUpTyaqbHOM MHpe MOXKET OBITh
IIOJIE3HO CJIETIaTh ATH OINOBELIEHUS pY€e, YEM B PEATbHOM MUpE.

IIpesxne BCEro HMHTEPECHBI TAKUE MEXAHWYECKUE DIIEMEHTHI, KaK KHOIKU, pbIYary,
NEePEKIII0YaTeNN, BEHTUIN U BbIIBUKHBIE MEXaHU3MBI.

Tounoe BociponsBenenne GU3NKN He BCeraa ONPaBIaHO

[TporpamMmmucTam OBICTPO MPUXOJUT B TOJIOBY MPHUOErHYTh K cuMyisuuu Qusuku. Bce
COBPEMEHHBIE JBUKKHU YK€ OCHALIECHBI COOTBETCTBYIOIMMHU MOYJISIMH.

Opnnako ObIBalOT CUTYallM, KOTJIa HE CTOUT IMpUOerath K TOYHOW CUMYJSLUU U CIETyET
HEMHOT'0 IIPEYBEINYUTh WIN MPEYMEHBUINTD BIUsHUE (Pu3nueckux 3akoHoB. Hampumep, caenas
MoJIb30BaTeNsl Oojee yCTOMYMBBIM WM HAOOOpOT, N1aB €MY BO3MOXHOCTb IOYYBCTBOBAaTh
WJUTIO3HIO TIOJIETA.

BaskHa coriiacoBaHHOCTb

YroObl HE MeIIATh MOTPYKEHUIO, TAKXKE OYSHb BaXKHO, YTOOBI IPaBUiIa BUPTYaJIbHOIO MUPa
— OBUIM MTOCTOSIHHBIMH U OJINHAKOBBIMH.

OTO O3HayaeT, YyTo €cilu B co3AaBaeMOM VR-mupe KakoW-TO OOBEKT MOXKHO Oparh H
MepeTacKuBaTh, TO 3TO JOJKHO OTHOCUTHCS KO BCEM MOI00HBIM 0OBEKTaM.

K mpumepy, Henb3s CTaBUTh Ha CTOJN KPYKKY, C KOTOPOM MOXHO B3aMMOJENCTBOBATH,
psAOM co cTaTU4HOM OyThUIKOM. Kak TobKO Monb3oBarens NonpoOyeT B3sATh B pyKy OyTBUIKY, U
HUYETO HE NPOU30MAET, TOT BUPTYAJIbHBIN MUP TYT ’K€ IEPECTAHET KA3aThCs PEAJBLHBIM.

B takux ciydasx apxutektop VR pomkeH 3apaHee O4€Hb TOYHO MPOAYMAaTh YCTPONCTBO
BHUPTYaJIbHOI'O MUPA U HE PACCTABIIATH AIEMEHTHI, ¢ KOTOPBIMU HENb35 B3aUMOJEicTBOBaTh. Eiie
OJTHO peIIeHue ITON MPOOIEMBbI — MO3UIITMOHUPOBATH CTATHYHBIE OOBEKTHI TaK, YTOOBI OHU OBLITH
pacros0kKeHbl BHE 30HBI JOCATAEMOCTH.

IkoJoruyHocTh VR

Heckonbko BOmpocoB yKa3blBalOT HA TO, YTO HE BCE, YTO CBSI3aHO C JONOJHEHHOU
PCATBHOCTBI0 M BUPTYAJIBHOM  pEaJbHOCTBIO,  SIBISICTCS  TO3UTHBHBIM B OTHOLICHWUH
MCIIOJIb30BaHUsl TEXHOJOIMH, Kak 3TO BUJIHO HIKe: CTOMMOCTH IPOU3BOJCTBA AJIEKTPOHHBIX
yctpoiictB ¢ AR 1 VR MokeT OBITh 3ampeTUTEIbHOM; CJEA0BAaTEebHO, CO3JaHHE OIbITa
NOTPYKEHUSI 3aTPYAHUTENBHO.



TexHonorust Cco3gaHus TAKOIO OIbITAa SIBJISIETCS HOBOW M 3KCIIEPUMEHTAIBHOM, a 3TO
O3Ha4yaeT, 4TO B 00OJacCTH O0Opa30BaHUsI BCE €IIe €CTh HECKOJBKO acCHeKTOB, CBS3aHHBIX
c o0yueHueM, KOTOpble HEOOXOJUMO HCCIeNoBaTh U aHanu3upoBaTh. COOp © XpaHEHUE
uHpopmanui 000 BCeM, YTO HEOOXOIWMO Ui peau3alliy JOTIOJHEHHON peallbHOCTH
Y BUPTYaJIbHOM peaibHOCTH, TPeOyeT MHOTO BpeMEHU U ycusinid. OueHb 4acTo JIOU MEePECTaoT
001IaThCS JIMIIOM K JIMITY, @ BUPTYaIbHbIC OTHOIICHHS CTAaHOBSTCS BCe OoJiee Mpeodia aroniuMu,
9TO MOXKET TOPOXKIATh HEONPEICICHHOCTh, CIaOble 3MOIMOHATIBHBIC CBSI3U, MPEBpAIICHUE
B OOBIIEHHOCTh M OCKAalM3M. JTa CHTyalldsd MOXKET OBITh 3HAYUTEIBHO  yCHUJICHA
¢ ucnonnr3oBanueMm AR u VR.

[TocnencrBust oOyueHust B cpeae VR — 3T0 He TO ke camoe, 4To oOydeHHE H paboTa
B PEAIbHOM MHpE. DTO 03HAYAET, YTO JAXKE €CJIM KTO-TO XOPOIIO paboTaeT ¢ UMHUTUPYEMBIMU
3amauamMu B cpeie VR, TOT ke 4eIOBEK MOKET HE TaK XOPOIIo padoTaTh B pealbHOM MHUPE.

3aoanue

PazpabortaTh KOHIENIMIO COOCTBEHHOTO BUpPTyaidbHOTOo Mupa. Crenate mnoapoOHOe
OIMCaHKNe KaKoH-TMOO0 ClieHbl, OCHOBBIBAsICh Ha 3aKOHAX U TpeboBanmsx VR.

Koumponvhvie gonpocwi

1. Yto Takoe qu3aiiH BUPTYyalbHOU peaabHOCTH?

2. KakoBbI 0COOEHHOCTH MPOEKTUPOBAHHS MTOJIb30BATEIbCKOT0 HHTEpdeiica mist VR?
3. KakoBbl 0cOOGHHOCTH peanu3aluu JeCTBHUI B BUPTYaIbHOM MUpe?

4. Yro Takoe «rokcuuHble» VR-nipoekThi?

5. Kakue orpannyeHust HakJ1apbIBa€T BUPTYAJIbHBIA MUP Ha MOJIb30BaTeNsA?

JlabGoparopHasi padora Ne4
Peanuzamnus VR-npoexra.

Llenv: HayunThCs pa3pabaThiBaTh TUIIOBOM MEPCOHAX ISl BUPTYaIbHOM peanbHOCTH B UNity.

Hngpopmayus

[TporpammHuoe oOecnieuenne naTerpauuu VR-yctpoiicTs.
CHauasia HY)KHO pa3zo0paThcs €O crmocobamu o0bequHUTH mpoekT Unity ¢ ycrpoiicTBamu
BUPTYaJbHOU peaibHOCTH. B 00miem cinydae mpoekt UNity momkeH conepikaTbh 00bEKT KaMephbl,
KOTOPBIA CIOCOOEH MPEAOCTaBIATh CTEpeorpapuyecKkoe OTACIbHOE U300paXkeHne IJis Tia3 Ha
VR-rapautype. [IporpamMmHoe oOecrieueHHe ISl MHTETPAIlMH TMPHIOKEHHH C TEXHUYECKUM
obecrieyerreM VR 0XBaTBIBaeT CIEKTpP HAYMHASI CO BCTPOCHHOM MOICPKKH M CHIeH(DUIECKIX
JUIL YCTPOWCTB MHTEP(EHCOB M 3aKaHUMBas OMOIMOTEKaMH, HE3aBUCHMBIMH OT YCTPOWCTB U
m1atdopm.
Hauwnas ¢ Bepcun 5.1 B Unity BkimoueHa BcTpoeHHas mojaiepkka VR-rapuutyp. HaunHas ¢
storo MmomeHTa B Unity mMeercs HemocpencTBenHas mojyiepxkka VR-ycrpoiicts Oculus Rift u
Samsung Gear. MmeeTrcsi BO3MOXHOCTh HCIOJIB30BAaTh CTAHJAPTHBIM KOMIIOHEHT KaMephl,
NOJ00HBIA TPUCOeTMHEHHOMY KOoMIOHeHTYy Main Camera u craHmapTHbie NpeaBapUTEIbHO
HOJTrOTOBJIEHHBIE pecypchl nepcoHaxeld. [Ipu cOopke mpoekTa ¢ YCTaHOBJIEHHBIM B pasfele
Player Settings nyumkrom Virtual Reality Supported okxHo oToOpaskaeT wu300pakeHHE CO
cTepeorpaduueckoil kamepsl 1 paboTaeT Ha IIJIeM-TUCTIIEsX.
Co3ganue npeaBapuTeIbHO MOAr0TOBIEHHOr0 00bekTa MeMyself Eye.
Jlns Hagana co3iaguM OOBEKT, KOTOPBIM OyJIeT MpeJCTaBUTENeM MOIb30BaTeNlsd B BUPTYyaIbHOU
cpene. OH mpUTOAUTCS Uil JEMOHCTpAallMM TOro, 4Yro pasHeie VR-ycrpoiictBa MoOryT
UCIIOJIb30BaTh pa3Hble pecypchl KaMmepbl. JTOT OOBEKT OyAeT MNpeACTaBIATh BUPTYaIbHYIO
000JI0UKY UTSI PEaThHOTO YEIIOBEKa.
Co3znanum 00bEKT, BHIIOIHSS CIETYIOIE Iaru:
1. Otkpoiite mycroit Unity-npoekr.
2. Otkpoiite cueny Diorama, BeinonauB koman sl File—> OpenScene.
3. U3 rimaBHOrO MeHio Beibepute GameObjet - GameEmpty.
4. Iepenmenyiite o0bekT B MeMyself Eye.
5. Pacmonokute ero Ha ciieHe B gocTymnHoi nosunuu (0, 1.4,-1.5)



6. B manenu Hierarchy mneperammure oobexr MainCamera na MeMyself Eye, uTo0OsI cienaTh ero
JIOYEPHUM OOBEKTOM.
7. Ipu BemeneHHOM oOBekTe MainCamera HMHUIMANU3UPYHTE 3HAYEHUS €ro KOMIIOHEHTA
Transform: va manenu Transform B BepxHeM IpaBoOM yriy pasjiesna MEIKHUTE Ha MKOHKE B BU/IC
niecTepEHKy 1 BeiOepute Reset.
Oxno Game gomkHO 0TOOpaXkaTh BCE, UTO HAXOJIUTCS B CIICHE.
Tenepb HY)XKHO COXPaHUTh MHOTOPA30BBIN MPEIBAPUTEIBHO MOATOTOBICHHBIH OOBEKT B IMAIKe
Assets nanenu Project, 4ro6s UMETh BO3MOXHOCTh UCIIOJIb30BATh €0 IIOBTOPHO B APYTUX CIIEHAX
U JUI IPYTUX MEPCOHAKEN.
Jist aToro:
1. Ha manenu Project nepeiiute B manky BepxHero ypoBHs ASSetS, MIeTKHUTE MPaBoi KHOMKOM
Mmbil 1 BeIOepuTe yHkT Create—> Folder. IlepenmMenyiiTe BHOBB CO3aHHyr0 manky B PreFabs.
2. Ileperamure oobekT MeMyselfEye B nanky Assets/Prefabs na manenu Project mis cozmanust
9K3EMILIApA NPeBAPUTEIHHO MOATOTOBICHHOIO O0BEKTA.

3aoanue

Pa3paboraTh cOOCTBEHHBII TUIIOBOI IEPCOHAXK U COXPAHUTH €0, UCIIOIb3ys MPUBEAEHHBIH
ITOPUTM IS JanbHelero ucnoib3oBanus B VR.

KonmponvHuvle 6onpocwl

1. JI71s1 yero Hy’>KeH «I1yCTOW» MepCOHAX?

2. Yro TpedyeTcs i1 MHTETpalluy annapaTHol U mporpaMMHoil yacteit VR-nipoexra?
3. Kakue BO3MOXHOCTH JJIsl UHTErparuu ectb B Unity?

4. M0>XHO JI1 UCIIOJIb30BaTh Pa3pabOTaHHBIN IEPCOHAX MHOTOKPAaTHO?



Ipuio:xxkenne 2

OueHoYHbIE cpeICTBA /Il IPOBeAeHUs POMEKYTOYHON aTTecTalluu

a) [lnanupyemble pe3yJibTaThbl 00y4eHHs] U OLIEHOYHBbIE CPeACTBA /sl NMPOBeAeHUS
MPOMEKYTOYHOM aTTEeCTAMU:

Kon
WHJIMKaTOpa

NHaukaTop AOCTHIKEHUS
KOMIIETEHIIN U

OneHouHBbIE CpesicTBA

[IK-3: CrnocoOHOCTh aHATM3UPOBATh TPEOOBAHUS K MTPOrpaMMHOMY 00ECTICUCHHIO M 0a3am
JTaHHBIX, Pa3paOOTKH TEXHHUYECKUX CIeu(UKAIUA Ha MPOrpaMMHBIC KOMIIOHEHTHI U HX
B3aMMOICHCTBHE, IIPOCKTUPOBATH MPHIIOKEHHsSI U 0a3bl TAaHHBIX

I1K-3.1

AHanu3upyeT pe3ysibTaThl
103a0MJINTH-UCCIIENOBAHU
JUTSL TIPHITOKCHHUS

BupryanbHas peaqbHOCTb - 3TO...

1) olHa U3 MEepPEeAOBBIX  TEXHOJIOTHMA
COBPEMEHHOCTH

2) MIPUBBIYHOE COCTOSIHUE i1 MHpa
POOOTOTEXHHUKHU

3) TexHosorWs, OpUXOJALIas HAa  CMEHY
JIOTIOJIHEHHOM pealibHOCTU

4) mucuMIUTMHA, KOTOPYIO MBI ceiiuac nu3ydaem

5) KOMITBIOTEPHBIN MHUD, B KOTOPOM
3aJIeHCTBOBAHBI 5 OPraHOB YYBCTB YEJIOBEKA

B kakux oTpacisfx, HE OpPUCHTHPOBAHHBIX Ha
pa3BIeUYCHUsS, BUPTYaIbHAS PEAbHOCTH CETOIHS
HauOosee monyssipua B Poccun?

1) cenbckoe X03SMCTBO

2) IPOMBIILJICHHOCTh

3) 000POHHO-TTPOMBITIIIICHHBIH KOMILIEKC

4) METUIIMHCKAs OTPACIhb

5) Bce OTBETHI BEPHBI

BBIGepI/ITe n3 IPCAJIOKCHHBIX JOKYMCHTOB TC,
KOTOPBIC OTHOCATCA TOJIBKO K [[I/I3aI\/’IHy urp :

1) «oAHOCTPAaHUYHUK

2) «1eCATUCTPAHUYHUK»

3) oOmwii (reHepabHbIi) TU3aliH-I0KYMEHT
4) 5CKU3HBIN MPOEKT

5) TeXHUYECKOE 3a]aHue

[TK-4: CriocoGHOCTH K pa3zpaboTke rpaduyueckoro au3aiiHa Mo paHee onpeaeIeHHOMY
BHU3YyaJIbHOMY CTUJIIO ¥ TIOJTOTOBKA rpa)MueCKiX MaTepUaIoB /Ui BKIIOUEHHUS B HHTEpdeiic

[1K-4.1

OueHuBaeT Ka4yecTBO
MPOCKTA U pean3aIiuu
rpaduyecKoro
nHTepdeiica MPUI0KEHUS

Kakne XxapakTepuCTHKM HYKHO YYHUTBIBaTh IIPH
BbIOOpe VR-ycTpoiicTBa?

1) rmyOuHa norpyKeHus

2) yno0CTBO HOIICHUS

3) Tin mo1aYM KOHTEHTA

4) matepuan U3roToBJIECHUS

5) BapuaOeNbHOCTh UCTIOTHEHHUS

Bri6epute numiare KOMIOHEHTH VR-TipoekTa:
1) koHuEenIusa

2) CeTTUHT

3) reiimriei

4) ¢pusuka VR

5) 3ByK

6) xumusi VR




Kon
WHIAKATOpa

Nuaukatop JoCTHXKEHUS
KOMIICTCHIINN

OrneHouHBIE CpesicTBa

7) TMHTBUCTUKA

K ocobennoctsim pazpaboTku nHTEphEicoB st
VR-nipuioxxeHuit OTHOCSATCS:

1) 6opr0Oa ¢ addexTom ykaunBaHUs

2) mpolyMaHHasi HABUTAIIMS B BUPTYyaTbHOM MUPE
3) moacKa3Ku JIsl HHTEPAKTUBHBIX OOBEKTOB

4) HaIIOMHHAHUE MECTOHAX0XKJICHHSI UTPAFOIIIETO
5) 6opbba ¢ cuaapoMoM CHEKaHBI




0) Ilopsiiok mpoBeleHUs] MPOMEKYTOYHOH aTTECTANMHU, MOKA3aTeJdd M KPUTEPUH
OlleHUBAHUSL:

[TpomexyTouHass arrecTanuss O AUCHUIUIMHE «OCHOBBI BHUPTYaJbHOW PpEalbHOCTU»
BKITIOYAET TEOPETHUECKUE BOMPOCHI, TO3BOJISIONINE OLIEHUTh YPOBEHb YCBOCHHSI 00YUYaOIIMMUCS
3HaHUH, W TPAKTHYECKHE 3a/aHus, BBIBIIOMIME CTENEHb CPOPMHPOBAHHOCTH YMEHHUH H
BJIAJICHUA, IPOBOJUTCS B hopMe TP PEpEHIIMPOBAHHOTO 3a4eTa TOCIIC U3YUSHHSI TUCIIUTUTHHBL.

3ayer 1o AUCHUIITIMHE TPOBOAUTCA IO PE3yJibTaTaM OTYCTHOCTU Ha Ha60paTOprIX
3aHATHSX C ONMPOCOM B YCTHOH (hopMe IO dTamaM BBINOJHEHHSI U aKTUBHOTO BBICTYILICHHUS B
Oeceie-00CYKIEHNU Ha JEKIUOHHBIX 3aHATHSX.



