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PaGouas nporpamma cocrasiena Ha ocHoBe ®T'OC BO - Gakanaspuar 1o HanpaBJiIeHHIO
noaroroBku 09.03.01 MudopmaTuka 1 BeMHCIUTEIbHAS TeXHUKA (Ipuka3 Muno6pnayku Poc-
cum ot 19.09.2017 r. Ne 929)

Pa6Gouas mporpamMma paccMOTpeHa W 0700peHa Ha 3acefanuu Kadeapbl Boraucimrens-
HOH TEXHUKH U IIPOrpaMMHUPOBAHUS
20.01.2021, mpotokon Ne 6
3as. xadenpoit O.C. JlorynoBa

Pa6ouas mporpaMma 000peHa METOANYECKOH KOMUCCHEN I/I34C
03.03.2021 r. mpotokos Ne 5 -
[Ipencenarens _| /727 B.P. Xpammmux

Pabouast mporpaMma cocraBjeHa: Wl T

nouent kadenpst BTull, kanz. TexH. HayK 10.B. KouepxxuHckas

Penensenr:
HauaneHuk ot/iena texnonoruyeckux miardgopm OO0 "Kommnac ITiroc" , kanj. TeXH. HayK
Cadonos J1.C.




JIner akryaauszanuu padoueil mporpaMmbl

Pabouas mporpamma nepecMoTpeHa, oocyxaeHa u ogodpena st peanmsanuu B 2022 - 2023
y4eOHOM rojy Ha 3aceqaHnu Kadeapbl BeMUCIUTETFHON TEXHUKH U TIPOTPAMMHUPOBAHHS

[Ipotokom o 20 r. Ne
3aB. kadenpoii O.C. Jlorynosa

Pabouast mporpamMmma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanusarnuu B 2023 - 2024
yueOHOM oy Ha 3aceaHuu Kadeapbl BEIMUCIUTENEHON TEXHUKU U IPOTPAMMHPOBAHUS

[IpoTokom o 20 r. Ne
3aB. kadeapoii O.C. Jlorynosa

Pabouas nporpamma nepecmotpena, o0cyxaeHa u ogoopena s peanuzauuu B 2024 - 2025
yueOHOM oy Ha 3aceaHuH Kadeapbl BBMUCIUTENEHON TEXHUKU U IPOTPAMMHPOBAHUS

[Iporokon or 20 1. Ne
3aB. kadeapoii O.C. JlorynoBa

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena uist peamszanuu B 2025 - 2026
y4eOHOM roy Ha 3aceaHuu Kapeapbl BIYUCINTEIBHON TEXHUKH U TPOrPAMMHPOBAHHSI

[Iporokon ot 20 1. Ne
3aB. kadeapoii O.C. JlorynoBa




1 Iles1u ocBOEHUS TN CHMILTHHBI (MOYJI51)

HenssMu OCBOEHHUSI AUCIUIUIMHBI «APXUTEKTYpa BUPTYAJIbHON pPEaTbHOCTHY SIBISETCS
O3HAKOMJICHHE CTYICHTOB C TEXHOJIOTHUSIMH BHPTYaJbHOW u JomosHeHHON peanbHocTH (VR 1
AR), bopmupoBaHHe YMEHHS HCIIOJIb30BaTh 3TH TEXHOJIOTUH B MPO(ECCHOHATLHON JIEATEIBHO-
CTH U HaBBIKOB 10 MPOEKTUPOBAHUIO MPOrPAMMHBIX MPOAYKTOB, UCIOIb3YIOMIUX 3TU TEXHOJIO-
TUH.

Jlia TOCTHKEHUS TOCTABJICHHOMN LENH B Kypce «APXHUTEKTypa BUPTYyalbHON pealibHO-
CTH» PEIIAIOTCS 3a4a4Uu:

- 03HAKOMJICHHE C allapaTHON U IPOrpaMMHOM cocTaBisitouMu VR-TeXHOIoruy;

- U3Y4YEHUS COCTABIIAIOMIMX TpoekTa VR — Tpuaabl «uaes-KOHLIEIIH-peaTu3aiusy;

- M3y4YeHHe CIOCOOOB peau3aluu TEXHOJIOTUU MPH MOMOIIM CHEIHATU3UPOBAHHBIX
JIBUKKOB U SI3bIKOM IMPOrPaMMUPOBAHUS BEICOKOTO YPOBHS;

- (opMHupoBaHUE HABBIKOB CO3JAHUS «IKOJOTMYHBIX» MPUIOKEHHUH, HCHIOJIb3YIOUINX
texnosioruu VR u AR.

2 MecTo TMCHMIIMHBI (MO1YJIs1) B CTPYKTYpe 00pa3oBaTe/bHOil MPOrpaMMbl

JucuumnnuHa ApXUTEKTypa BUPTYaJbHOM pealbHOCTH BXOJIUT B YacTh Y4eOHOTO IJIaHa
dbopMHUpyeMYyIO yYaCTHUKaMHU 00pa30BaTEIbHBIX OTHOIICHHH 00pa30BaTeIbHON MPOrPaMMBI.

Jljis u3ydeHus JUCIHUILUIMHBI He0OX0IMMBbI 3HaHUS (YMEHUs, BiaJieHus), chopMupoBaH-
HBIC B PE3YJIbTATE U3YICHUS JUCIUTLINH/ TPAKTHK:

[IporpammupoBanue

I'paduueckuii qu3aiin naTEpdEiicoB

VYipaBineHue IBETOM U TU3aiH MPUIIOKEHUN

O06paboTku n300pakeHnii U BU3yasbHble 3 (HEKTHI

3HaHus (YMEHMs, BIIaJIEHUS ), IOJyYSHHbIE NPH M3YyYeHUU JaHHOM IUCIMITIMHBI OyIyT
HEOOXOUMBI 1151 U3YYEHUSI AUCIUILIINH/TPAKTHUK:

[IpoekTHas AesSATENbHOCTD

YenoBeKo-MalIMHHOE B3aUMOIEHCTBHE

BrinonHenue u 3ammura BbITYCKHON KBaTU(UKAMOHHON paboThI

3 Komnerenuun odyuarouierocs, popMupyemMbie B pe3yJibTaTe 0CBOEHUS

AUCHHUILUIMHBI (MOYJI5) ¥ IJIAHUPYEMBbIe Pe3yIbTAThI 00y4YeHH s

B pe3ynbraTe 0CBOGHUS TUCHMITIMHBI (MOIYJS) «APXUTEKTYpa BUPTYaJIbHOW peaibHO-
CTH» 00yJarouuics J0HKeH 00J1a71aTh CIEYIOIIUMU KOMIIETECHITUSIMU

KO)I HHJUKaTOopa I/IHILI/IKaTOp JOCTHIXXCHUA KOMIICTCHIITN

[TK-2 CriocoOHOCTH K aHATTU3y MPOOIEMHON CUTYaINH, pa3padoTke TpeOOBaHUI K CUCTEME, TI0-
CTaHOBKE IIeJIeil CO3JaHMsl CUCTEMBI, pa3padO0TKe KOHIETIIUN CUCTEMBI M TEXHUUYECKOTO 3aJaHHs
Ha CO3AaHNEC CUCTEMBI, IMTPEACTABICHHUA KOHICIIINHN, TCXHUYCCKOI'0 3aJaHrd Ha CUCTEMY U U3ME-
HEHM B HUX 3aMHTEPECOBAHHBIM JIUIIAM

[1K-2.1 OreHuBaeT BBIOOP CPEICTB M METOJIOB JIJIsI TPOBEICHHS CUCTEMHOTO aHAJIH-
3a NP MPOSKTUPOBAHUH MPOTPAMMHOI0 0OeCTIedeH sl 111 aBTOMATU3UPO-
BaHHBIX CHCTEM

[1K-4 Brnagenue 3HaHUSIMH U HaBBIKAMH 10 MPOSKTHUPOBAHUIO UHTep(delica Mo KOHIETINHA WK
obpasiry, Kk GpopManbHOl orleHKe nHTepdelica, K aHaTu3y 00paTHON CBS3H O MOJIb30BATEIHCKOM
uHTepdeiice mpoayKkTa

[1K-4.1 OrneHrBaeT KauecTBO MPOEKTa W peanu3alnuu HHTepdelica mporpaMMHBIX
IPOJYKTOB




4. CTpyKTypa, 00b€éM U colepkaHne TUCHHUIINHBI (MOLYJI5)
OO0mmast TpyTI0eMKOCTh AUCIHILTUHBI cocTaBiseT 3 3aueTHbIX eauHuin 108 akan. gacos, B TOM

HHUCJIC:

— KOHTaKTHas pabora — 68,95 akan. yacos:
— ayauTopHas — 68 akaj. 4acos;

— paeayautopnas — 0,95 akas. yacos;

— camocrosTenpHas padota — 39,05 aka. yacos;

— B (popMe npakTHuecKoii moarotoBku — 0 akazn. 4yac;

dopma aTTecTaluy - 3a4ET C OUECHKOMN

AynutopHast ) =
o | xonraxTHAs pabora E Z ®dopma TeKyIero
= B -
= o u, KOHTPOJISL yCIieBae
Pasnen/ Tema 3 (B akan. vacax) S A . POt Y Kon
g & © | caMOCTOSTEeNBHOM MOCTH U
JCIUTLTAHB 5 [ ., | xomnerenm
O 2 £ pabdoTsl MPOMEXYTOYHOH
nmab. | mpakr. | 3§ ATTeCTALMN
Jlex. =i &
3aH. 3aH. | O &
1. TexHONOTHH BUPTYaJIbHOU W
JIOTIOJTHEHHOH PealbHOCTH
1.CamocrosrensH
oe u3yueHne
4yeOHOU 1 Hay4-
1.1 BeeneHnue B 0o0yacThb })110171 TepaT yH 1. Becena - oGcyx-
VR/AR: ocHoBHBIE OTIpe- patypeL. JICHHE
2. Pabota c amek- o IK-2.1, IK-
JICJICHUS, KOHIISITIIMS, 2 6/41 2 2. YCTHBIU o1poc.
TPOHHBIM YUeOHH- 4.1
anmapatHas U TIPOTpaMM- KON 3. IIposepka nabo-
Hasl 4acTu. ' aTOPHBIX paboT
3. BemonHenne parop P
71a00PaTOPHBIX
pabor
6
1.CamocrosTensH
o€ U3y4YeHue
¢OHOi U Hayy-
Z;Iﬁ TepaT y:I 1. Becena - o6cyx-
1.2 Hcropus mnosBICHHUS. PaTYPHI. JeHue
2. Pabora ¢ siek- N TIK-2.1, TIK-
OO6nactd  MCMOJIB30BAHUS 4 6/411 4 2. YCTHBIN orpoc.
TPOHHBIM y4eOHU- 41
Y TIEPCTIEKTUBBI PA3BUTHUS <o 3. IIposepka nabdo-
i aTOPHBIX padoT
3. BeinonHenue patop p
11a00paTOPHBIX
pabor
Hroro no pazaeny 6 12/81 6
2. ApXHTEKTOp BHUPTYaJIbHOTO
MHUpa
1.CamocrosTensa
o€ U3yueHHe
eOHOH 1 Hayd-
yHe Y™ 11, Becena - 00Cyx-
HOW JINTEpaTypHI. JO—
2.1 Poxp apxurekTopa 2. Pabota c 3mex- . IK-2.1, TIK-
. 6 2 8/411 6 2. YCTHBIU ompoc.
BUPTYaJbHOM peaIbHOCTH. TPOHHBIM y4eOHU- 41
<ot 3. IIposepka nabo-
’ aTOPHBIX paboT
3. Bemommenne | PorOP P
1a60PaTOPHBIX
pabor




1.CamocrosTensH
o€ U3y4yeHue
£;6;;TIZ Ha}TIay:; 1. becena - obeyx-
2.2 NurepaktuBHOCTH VR- 5 Pa60Tapc 3};121(; JIEHHE MK-2.1. TIK-
npoektoB. VR- u AR — 4 12/611 4 : 2. YCTHBIU ompoc. .
TPOHHBIM y4eOHU- 41
MPOEKTHI <ot 3. Iposepka nabo-
3. Bomonmenne | PATOPHPXP aGor
71a00PaTOPHBIX
pabor
HUroro no pazaeny 6 [20/10U 10
3. Apxutekrypa VR-1poekToB
1.CamocrosrensH
o€ H3y4eHne
YUCOHOH M Hayi- | 4 Becesa - o6cyx-
) HOH JITEpaTypHL.
31 Kownomerrsi VR 2. PaGora ¢ Hrek- Aeriie TK-2.1, TIK-
MPOEKTOB:  MJOesd, Ipo- 4 1021 12 2. YCTHBIH onpoc.
TPOHHBIM y4eOHU- 41
rpamMMa M KOHTEHT. <ot 3. IIposepka nabo-
3. Bumommenne | PorOPHPX padot
71ab0PaTOPHBIX
pabor
1.CamocrosTensH
o€ u3yucHHe
3.2 IToctpoenue PATYPBL. JICHUE
2. Pabora c siek- N TIK-2.1, TIK-
APXUTEKTYPBI VR- 1 9 11,05 2. YCTHBIHU ompoc.
TPOHHBIM y4eOHU- 41
MPOEKTOB <ot 3. IIposepka nabo-
3. Bommonmenne | PO OPHPIX pador
71a00PaTOPHBIX
pabor
Hroro no pazaeny 5 19/21 23,05
HWroro 3a cemectp 17 |51/201 39,05 320
Hroro no aucnumnnuae 17 |51/201 39,05 3a4eT ¢ OLEHKON




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

1. TpaguumoHHBIE 00pa30BaTENBHBIC TEXHOJIOTHH, OPUEHTUPOBAHHBIC HA OPTraHU3AIUIO
00pazoBaTeNbHOIO MPOIECCa U MPEANOJIATaoNIyI0 IPAMYIO TPAHCIIAIMIO 3HAHUH OT MperoiaBa-
TEJsI K CTYACHTY.

®opMbl yUeOHBIX 3aHATUH C UCIIOJI30BAaHUEM TPATUITMOHHBIX TEXHOJIOTHIA:

NudopmanronHas JIeKusi — MOCTEI0BATEIbHOE U3JI0KEHUE MaTepualia B TUCITUILIN-
HapHOM JIOTHKE, OCYIICCTBISEMOE IPEUMYIIECTBEHHO BEepOATbHBIMH CpEACTBaAaMH (MOHOJIOT
npenojaBaTes).

JlaGopaTopHas paboTa — opranu3anusi yaeOHOH paboThl C peaIbHBIMA MaTePUATBLHBIMU U
UH(OPMAIIMOHHBIMU 00BEKTaMH, SIKCIIEPUMEHTAIbHAS pad0oTa C aHATOTOBEIMHU MOJICIISIMU PEaThb-
HBIX OOBEKTOB.

2. Texnomoruu mpobIEMHOTO OOyUYEHUS] — OpraHu3anus o0pa3oBaTENBLHOTO Mpolecca,
KOTOpasi IIPEArojaraeT mocTaHOBKY MPOOJIEMHBIX BOIPOCOB, CO3AaHHE yUYEOHBIX MPOOIEMHBIX
CUTYaITUH JUISl CTAMYJTUPOBAHUS AaKTUBHOW MTO3HABATEIILHOM ACITEITLHOCTH CTYICHTOB.

3. VHTepaKTUBHBIE TEXHOJOTHH — OpPTaHM3aIlds 00pa30BaTEIBLHOrO IpoIlecca, KoTopas
MIPEJIoJIaracT akTHBHOE U HEITMHEHHOE B3aUMOJICHCTBHE BCEX YIACTHUKOB, JIOCTH)KCHUE HA ATON
OCHOBE JIMYHOCTHO 3HAYMMOTO JIJIsl HUX 00pa30BaTeNbHOTO pe3yabTaTa.

@dopmbl yUeOHBIX 3aHATHI C UCIOJIB30BAHUEM CICIIHATU3UPOBAHHBIX MHTEPAKTHBHBIX
TEXHOJIOTHH:

Jlektust «0OpaTHOU CBS3MY — JICKITUSA—TIPOBOKAIHS (M3JI0KEHUE MaTepralia ¢ 3apaHee 3a-
IUIAHUPOBAaHHBIMU  OIIMOKaMHu),  JIeKIusa-Oecena,  JEKUUA-AUCKYCCUA,  JEKUHUA-TIpecc-
KOH(EepEeHIIHS.

4. NudopmaninoHHO-KOMMYHHUKAIIMOHHBIE 00pa3oBaTelbHbIE TEXHOJIOTUU — OpraHu3a-
1Sl 00pa30BaTEIILHOTO MPOIECCa, OCHOBAHHAS HA TIPUMEHEHUH IPOTPAMMHBIX CPEJl U TEXHHYE-
CKHX CPEJICTB paOOThI C 3HAHUSMHU B PA3JIMYHBIX MPEIMETHBIX 00JIaCTSX.

6 Y4eOHO-MeTOAUYECKOE 00eciedeHHe CAMOCTOSITeJIbHOI PadoThl 00y4aroImmMXcst
IIpencrasneno B npuiioxeHuu 1.

7 OneHOYHBIE CPeACTBA AJIsl IPOBeeHHs IPOMEKYTOYHOM aTTecCTALMH
[IpencraBneHbl B IPUIIOKEHIH 2.

8 YueOHo-MeTOAMYecKOe H HH(POPMALIMOHHOE OOecnevyeHue TUCIUITHHBI (MO1YJIs1)

a) OcHoBHas1 IMTEpPaTypa:

1. Wemn, 1. Tefimau3zaiin: kak co3aath Urpy, B KOTOpyro OyayT urpats Bce / Jkeccn
Hlenn ; mep. ¢ anri. - Mocksa : Anenuna [Tabmumep, 2019. - 640 c. - ISBN 978-5-96142-512-3. -
Tekcr : anextponusiit. - URL: https://znanium.com/catalog/product/1077943 (nara oOpareHus:
23.05.2021). — Pexxum gocTtyma: 1o moAIucKe.

2. Y1ruH, A. beroe 3epkano: yaeOHUK 10 HHTEPAaKTUBHOMY CTOPUTEIUTMHTY B KnHO, VR
u ummepcuBHOM Tearpe / A. Ytkun, H. [TokpoBckas. — Mocksa : AnprinHa [Tabmumep, 2020. —
236 c. : wmr - ISBN 978-5-9614-3043-1. - Tekcr : osmekrponnsid. - URL:
https://znanium.com/catalog/product/1220213 (nata obpamienus: 23.05.2021). — Pexxum nocty-
1a: Mo IMO/IHUCKE.

0) lomostHuTeIBLHASI TUTEPaTypa:

1. Momemna, JI. IlyreBoguTens mo mudpoBoMy OyaymieMy: OTpPaciH, OpraHU3aIlluu U
npodeccun / J[pBun Morenna ; nep. a auri. - Mocksa : AnpnuHa [Tadmumep, 2020. - 215 c. -
ISBN 978-5-9614-3028-8. - Tekcr : DIIEKTPOHHBIH. - URL:
https://znanium.com/catalog/product/1221862 (nata obpamienus: 23.05.2021). — Pexxum nocty-
1a: 110 HOJIHCKE.

2.Jlunogec, /I. BupryanbsHnas peansHocTb B Unity / [lxxonaran Jlunosec ; mep. ¢



anria. P.H. Parumosa. - Mocksa : JIMK IIpecc, 2016. - 316 c. - ISBN 978-5-97060-234-8. - Tekcr
snekrpounsiii. - URL: https://znanium.com/catalog/product/1028048 (mara oGparieHus:
23.05.2021). — Pexxum goctymna: 1o moAucKe.

B) MeToauyeckne yKazaHus:
MeTtoauyeckue ykazanus npuseeHsl B [Ipunoxenun 1.

r) [Iporpammuoe odecnneuenne u UHTEepHET-pecypcehl:

IIporpammHoe o0ecnieueHue

Haumenoanue [10 Ne norosopa Cpox neicTBust JIMLIEH3UU

MS Visual Studio
2017 Community |cBoGoaHO pactpocTpansemoe 110 OeccpouHo
Edition

MS Visual Studio

2013 Profession-  |/1-1227-18 ot 08.10.2018 11.10.2021
al(myis xkmacca)

Adobe Photoshop
CS 5 Academic K-113-11 ot 11.04.2011 OeccpodHO
Edition

IIpodeccuonanbublie 6a3bl JAHHBIX 1 HH(POPMAIMOHHBIE CIPABOYHbIE CHCTEMbI
HasBanue kypca Cchplika

HaunonaneHas wuHpOpMalMOHHO-aHAIUTUYECKAs] CHUC- URL:
TemMa — POCCHICKMI WHIEKC HAYy4YHOI'O LIUTUPOBAHMUS https://elibrary.ru/project_risc.asp
(PMHII) -
®denepallbHOE TOCYAAPCTBEHHOE OIODKETHOE YupeK[ie-
uue «DenepanbHblii UHCTUTYT mpoMsbiiuieHHoi cober-{URL: http://wwwl.fips.ru/
BEHHOCTH»
HNndpopmannonnas cucremMa - EnuHoe OKHO gocTyna K
WH(})OpPMAIMOHHBIM pecypcam

9 MaTtepuaJbHO-TEXHHYECKOE 00ecTedeHne TUCIUTITHHBI (MOILYJIs1)

URL.: http://window.edu.ru/

MaTepHaano-TeXHqucxoe obecrneucHue JUCITUITIIIMHBI BKIIFOYACT:



1. JlexunonHas ayautopus ayn. 282. MyabTUMEIMIHbBIE CPEICTBA XPAaHEHHUS, TIepeJadu U
npeJcTaBieHust UHGOpMaIuu.

2. Kommbrorepubsie kiaccbl Llentpa wunopmamumonnsix texnonoruit ®I'bBOY BO
«MI'TY». [lepconanbHble KOMIIBIOTEPHI, 00BETUHEHHBIC B JIOKAJILHBIE CETU C BBIXOJI0M B Inter-
net, ocHaIIeHHbIE COBPEMEHHBIMU MPOTPAMMHO-METOIMUYECKUMHU KOMILUIEKCAMH JJIsl pelIeHUs
3aja4 B 00J1aCTH HH(OOPMATUKH U BHIYUCITUTEIbHON TEXHUKH.

3. AymuTopuu IS CaMOCTOSTEIHbHON pa0OThI: KOMITBIOTEPHBIC KIACCHI; YATATBHBIC 3AJTBI
ouomoteku. Bee kmaccet YUT u ACY ¢ nepcoHanbHBIME KOMITbIOTEpaMu, BbIX010M B MHTEp-
HET U C JIOCTYIIOM B 3JICKTPOHHYIO HH()OPMAIIMOHHO-00pa30BaTEeIbHYIO CPEly YHUBEPCUTETA.

4. Ayautopuii 175 TPYNINOBBIX U UHANBUAYAIbHBIX KOHCYJIbTALUN, TEKYILIEr0 KOHTPOJISI
U [IPOMEKYTOUHOM artectauuu. Aya. 282 u kinaccsl YUT u ACY.

5. TloMenenust uisi caMOCTOSITENIbHOM paboOThl 00yYaIOUINXCs, OCHAIICHHBIX KOMIIBIO-
TEPHOW TEXHUKOM C BO3MOXKHOCTBHIO MOJAKIIOUEHHS K ceTU «HTEpHET» U HAIMYUEM JOCTYIA B
3IEKTPOHHYI0 HH(POPMAIIMOHHO-00pa3oBarenbHyto cpeny opranusanun. Kimacest YUT u ACY.

6. [TomeneHus I XpaHESHUS U MPOQPIIIAKTHYECKOTO 0OCITYKUBAHUS y4eOHOTO 000py-
noBanusl. LleHTp nHpOpMAIMOHHBIX TEXHOJIOTHI — ayn. 372



TIpunoxenue 1

Y4yeOHO-MeTOAUYEeCKOE 00ecTieYeHrne CAMOCTOSITeIbHOI padoThl 00y4yaromuxcs

[To nucumIumHe «APXUTEKTYpa BUPTYaIbHOW PEaIbHOCTHY» MPEAYCMOTPEHA ayANTOPHAS U
BHEAYAUTOPHAS CaMOCTOSITeNIbHAst paboTa 00yJaroImuXxcs.
AynuropHas caMoCTOsATeNbHas paboTa CTYIEHTOB IPEAIOJIaracT BBINOJIHEHHUE Jabopa-
TOPHBIX PadoT.
JlabGoparopHas padora Nel

Kammbposka u Hactpoiika muH3 VR BOX
L]enb: HAYIUTHCS BBIIOJIHATH KATMOPOBKY M HAacTporky jauH3 VR BOX.

Hnghopmayus

Jlyist TOoro 9TOOBI CMOTPETh (PUITBMBI B BEICOKOM Pa3pelieHUH WM UTPATh B HTPHI B PEIKUME
3D HeoOxoauM IUIeM BHPTyalbHO#H peambHOocTH VR BOX, ramker moxa ynpasiexnuem Android
OS wmm Apple u crenuanbHOEe NpUIIOKEHHE I TeledoHa, KOTOpoe MOXHO ckadath B Play
Market, xk npumepy. Ilepen TeM, Kak OTHPABUTHCS OCBAMBATh HOBBIC TEPPUTOPUH B HHTCPAKTHB-
HBIX 0YKaxX, HEOOXO0IMMO MPOU3BECTH HACTporKy JuH3 VR BOX.

Crnenatb 3TO COBCEM HE CII0KHO, BEIb MEpe] UCIOIb30BaHWEM HEOOXOIMMO JIHIIb yIa-
JUTH C JIMH3 CHCIHAIBHYIO IUICHKY, 3allUIIAONIYI0 X OT BHEIIHUX MOBpexaeHui. [lanee, mo-
CJIe TOTO KaK BbI BBIOpaiu (puiibM U ckayanu ero Ha cMapT(oH, HEOOXOIUMO 3aHIThCSI HACTPOIi-
KOH JIMH3 10 JUONTPHUSAM M PACCTOSHHIO 110 mia3. Kaxkaas nuH3a crmocoOHa HACTpamBaTbCs OT-
JEJIBHO OT APYroil, YTO COCOOCTBYET MOAO0PY PE3KOCTH MO KaXK/bIN TJ1a3 HHINBUAYAIBHO.

Kaxnas nmun3a cnsuraercs mo ocsiM Y u Z, TO €CTh BIIEBO-BIIPaBO M Briepen-Hazan. Kax-
JBIA TIOJTb30BATENh OTIIMYAETCS PAa3IMYHBIM PACCTOSHUEM MEXAY TJla3aMH, MO3TOMY 3Ta Ha-
CTpoiika MO3BOJIIET HACTPAUBATh JIMH3BI KaK yI00HO.

Kpome 31010, 3T0 peBOIIOIIMOHHOE pEelIeHUE MTOMOXKET JIIOASIM ¢ nedexTaMu 3peHust Ha-
CITaIUTHCSl BUPTYAIIbLHON PeaIbHOCTHIO, BE/lb MPH MOMOIIY HACTPOWKH JIMH3 MO AUONTPUSM UM
HE HYXXHO OYyJIeT 07IeBaTh OYKH JIJISl 3PCHHSL.

KannGpoBka nzo0pakeHus B 0ukax BUpPTyalibHOU peanbHocTH VR BOX

MHorue moyib30BaTeNM HE 3HAIOT, Kak oTkanmOpoBaTh VR BOX, X0oTs Ha nene 3To o4eHb
nerko. Jlis KanuOpOBKH HUCIIONB3YIOTCS Pa3IUYHbIe POTPaMMBbl, U CamMble MOMYISIPHbIE U3 KOTO-
PBIX 3TO:

VR Calibration;

Roller Coaster VR

InMind VR.



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

Google Viewer QR code for calibration
(=] e o
dooft

O =]

C MX NOMOILBIO MOXKHO HE TOJIBKO ITPOBEPUTH coBMeCTUMOCTh VR BOX, HO U mocMoTpeTh
B KaKOM KayecTBe OyAeT BOCIPOM3BOIUTHCS BUPTYyalbHas pealbHOCTh. B ciydae ecnu u3obpa-
KEHHE UCKaXKaeTCsl UM COMBAETCS, a OJIb30BaTE b YYBCTBYET I'OJIOBOKPY)KEHHUE, TO MOKHO IIPU
MIOMOIII 3TOW MPOTPaMMbl OTCKaHWPOBATh OJWH W3 BBIOpaHHBIX QR-KOIOB, KOTOPHI MOKHO
JIeTKO HaiTu B uHTepHeTe. C ero MmoMoubio MOXKHO OTKaJIMOpOBaTh apaMeTpsl Mpoduiis, U mo-
MEHSATh UX, JaKe HE CHUMAs IIJIEM BUPTyaJlbHOU peanbHocTH VR BOX.

» C noMoupi0 HHCTPYMEHTOB, KOTOPBIE MPHUCYTCTBYIOT B TaKHX MPOrpaMMax, MOX-

HO:
CKOppeKTHpOBaTh U300pAKEHUE;
OTcnexuBaTh MOJ0KEHUE TOJIOBBI B IPOCTPAHCTBE;
KanuGpoBaTh TpexmepHOe H300paKeHUE;
BusyanusupoBarh KapTUHKY B BUJI€ CTEpEONaphbl.

YV VYV

3a0anue
BreinmonHuTh KanubpoBKy 1 HacTpoliky oukoB VR BOX mpu nmomoru o1HO# U3 MpennoKeH-
HBIX TIPOTPaMM.

Konmponvnvie 6onpocwi
1.Yto nuontpus?
2. ]I 9ero Hy>KHO BBITTOJTHATH KATMOPOBKY JINH3?
3.HyxHo nu mroasMm ¢ aedekramu 3peHns HajleBaTh OOBIYHbBIE OUKH Mepe]l TeM, Kak HaJeTh
OUYKH BUPTYaJbHOU peabHOCTH?
4.B uéM 3akirovaeTcst HacTpoiika oukoB VR Box?
5.MoseT 11 Moib30BaTeNh UCIBITHIBATh HEMPUSATHBIE OLIyleHus, enn ouku VR BOX Ha-
CTPOEHBI MTPABUIBLHO?

JlabopaTopnasi paGora Ne2
VYcranoBKa nporpaMMHO#N MIIaTGOpMbI 1T pazpadoTku VR-npuioskeHuit
L]enw: BHIOpATh U yCTAaHOBUTH MIaT(opmy Ui pa3padboTkuVR-nipuinoxeHus.

Unghopmayus



Vemanoska Unreal Engine 41
[ar 1.
s ycranosku Unreal Engine 4 ucnionssyercs Epic Games Launcher. Tlepeiiaute Ha caiT
Unreal Engine u naxxmute Ha kHonky Get Unreal B mpaBoM BepxHEM yrity.

GET UMREAL

[Tepen 3arpy3koi mporpaMmbl 3amycka HeoOXoauMo OyAeT co3/aTh YYETHYIO 3amuck. I1o-
cie e€ co3laHus CKayanTe MporpaMMy 3alycKa, COOTBETCTBYIONIYIO BAllle OMEepallMOHHOMN CHC-
TEeMe.

[Iar 2.

ITocne ckaunBaHus U YCTAaHOBKH IIPOrpaMMBbl 3allycka OTKpoure e€. IlosBurcs cnenyroiee
OKHO:

lar 3.
BBenuTe ampec 31eKTpOHHON MOYTHI U MApOIb, UCIONB30BAHHBIN NI CKAQUMBaHUS MPO-
rpaMMBbI 3arpy3Kd 1 HaxkmuTe Ha Sign In. TToce BBIOTHEHHS BXOAa OTKPOETCS TAKOE OKHO:

Community
Learn

Marketplace

Library

HaxxmuTte Ha Install Engine B ieBom BepxHeM yriy.

[ITar 5.

[Iporpamma 3armycka nepeiaeT K 9KpaHy, Ha KOTOPOM MOKHO OyJieT BhIOpaTh yCTaHABIIH-
BAaE€Mbl€ KOMIIOHEHTHI.

110 matepuanam https://habr.com/post/344394/



Unreal Engine 4.14.1 Installation Options X

Core Components (Required) 10.45 GB
Starter Content 812.61 MB
Templates and Feature Packs 535.51 MB

Engine Source 78.05 MB

Editor symbols for debugging 13.18 GB E]

Download Size: 5.15 GB
Required Storage Space: 15.21 GB

Install

ITo ymonuanuto BeiOpansr Starter Content, Templates and Feature Packs u Engine Source.
ﬂque Tak Bc€ 1 ocTaBUTh. OHU 6y,HYT IMOJIC3HBI 110 CIICAYOIIHUM IpUYNHaAM:

Starter Content: 3To KoJuTeKIHs acceToB (PECYpPCOB), KOTOPBIE MOXKHO OECIUTATHO M CITOJIb-
30BaTh B COOCTBEHHBIX IIPOCKTax. B ToMm uuncie 3To MOJCIIN U MaTCPpHaAJIbl. X M0okHO HCIOJIB30-
BaTh KaK BPEMEHHBIE PECYPCHI UIIU B YK€ TOTOBOM HUIPE.

. Templates and Feature Packs: ma6monst (Templates) 3amaror 6a30Bbie BO3MOXKHOCTH
BBIOpAHHOTO kaHpa urpel. Hanpumep, npu BeiOope mnradmona Side Scroller 6ymer cosznman
MIPOEKT C TIEPCOHAKEM, TIPOCTHIMU JIBFDKCHUSIMU U KaMepoi Ha PUKCHPOBAHHOM ITIOCKOCTH.

. Engine Source: Unreal — 370 ABHXOK ¢ OTKPBITBIM HCXOIHBIM KOJIOM, TO €CTh BHOCHTH
B HETO M3MECHCHHSI MOXKET KTO yroaHo. Eciin BaM moHag00UTCsI T0OABUThH K PEAAKTOPY J0-
MOJTHUTENbHBIE KHOTIKH, TO 3TO MOXHO C/AENaTh, U3MEHHUB UCXOIHBIA KOJI.

lar 6.

[Tox criuckoM ecTh CMCOK BO3MOXKHBIX IuaTdopM. Ecnu He mutanupyere pa3pabaThiBaTh
UTpY M0/ KOHKPETHYIO MIaTGOPMY, TO MOKETE CIIOKOMHO CHATH BCE (PIIAXKKH.

Unreal Engine 4.14.1 Installation Options X

10S 869.58 MB
Android 1.43 GB
HTML5S 562.08 MB
Linux 545.59 MB

TVOS $89.96 MB [:]

Download Size: 5.15 GB
Required Storage Space: 15.21 GB

Install

BeiOpaB HyxHbIe KOMIOHEHThI, HaxkxmuTe Ha Install. Tlocne 3aBepiuieHus YyCTAHOBKH JIBU-



JKOK IIOSIBUTCS. B OUOIUOTEKE.
[ar 7.
Tenepsb HACTATIO BpEMs CO3ATh MPOECKT.

Community

Learn

Marketplace

Library

Bropas matdopma a1 pa3padboTku HasbiBaeTes UNity.

Yemanoska Unity

Unity — mexmiardopMeHHast cpefia  pa3paboTKi KOMIBIOTEpHbIX urp. Unity mo3sossiet
co3/aBaTh MPWIOKEHUs, paboTaromnue mox Oosiee yeM 20 pa3IMYHBIMUA ONEPANUMOHHBIMU
CHCTEMaMH, BKJIFOYAIONIMMHU [IEPCOHATIBHBIE KOMITBIOTEPBI, HTPOBbIC KOHCOJN, MOOUIIbHBIC
YCTPOWCTBA, HHTEPHET-IPUIIOKEHHS U apyrue. Beimyck Unity cocrosuicst B 2005 roay u ¢
TOTO BPEMEHU WJIET MMOCTOSTHHOE Pa3BUTHE.

OcHoBHbIMU TipeuMyiiecTBamMu UNity SIBISIOTCS HalW4ue BU3YaJbHON cpeasl pa3paborT-
KM, MEXIUTIATGOPMEHHOM MOAIEPKKH M MOJTYJIBHOM CHCTEMBbI KOMITOHEHTOB. K HemocTat-
KaM OTHOCST MOSIBJICHHE CIOXKHOCTEH Mpu paboTe ¢ MHOTOKOMIIOHEHTHBIMU CXE€MaMHu H
3aTpyIHEHUS TIPU TOIKIIFOUSHUN BHEITHUX OHOIHOTEK.

Ha Unity nHamwcaHbl THICSYM WIP, NMPUIOKEHHHA M CHMYISAIHHA, KOTOPbIC OXBATHIBAIOT
MHOXeCTBO T1aThopM u xkaHpoB. [Ipu stom Unity ucmons3yercs Kak KPyHmHBIMU pa3pa-
0O0TYMKaMU, TaK HE3aBUCUMBIMU CTYTUSMHU.

[ar 1.

Jlns  ycTaHOBKM HYXXHO 3allyCTHTh Opay3ep W B aapecHOM cTpoke HabpaTh
https://unity3d.com/ru

Brl nepeiinére Ha caiiT pazpaboTunka u rnepea BaMu MOSIBUTCSI OKHO-TIPUTIIAIIICHHE.

&) unity Store

3arpy3nTtb

Unity Personal

Hy uto %, npuctynum! 3arpyaute Unity n-HaunHaTe TBOPUTL YIKE CEroaHs.

Bbl — pa3paboTunK-aHTY3nacT? Pa3BuBaiiTe CBOM HaBbIKW U TBOpUTE GbicTpee ¢ Unity! MonyunTe BO3MOXHOCTb B TeYeHUe 12 MecsiLieB nocellatsb Kypebl Unity Game Dev
Courses 6ecnnaTHo, a Tak)Xe HernocpeACTBEHHbIW JOCTYN K 3HaHusM akcnepToB Unity 6naroaaps o6cyxaeHusm Expert Live Sessions, a Takke 6narogaps yaT-noprany
Unity Success Advisor. Y3HaliTe nofpo6Hee o Bcex npeumyLiectsax Unity Plus. Y3Hatb Gonblue.

Hlar 2.
CymiecTByeT HECKOJIBKO BapHaHTOB 3arpy3ku ruatgopmsel. Ta, KkoTopas mpencTaBieHa Ha


https://unity3d.com/ru

pUCYHKE — sBIIsieTcsl OecriaTHOM. Bbl €€ MokeTe ycTaHOBUTB, €CJIM COOJIIOJCHBI CIEAYIOIIHe

YCIIOBUSI:

MpuHATL ycrnosBus

Haxumas, 7 NOATBEPXAAL, 4YTO MMeo NpaBo Ha ucnonb3osaHue Unity Personal B
COOTBETCTBUM C YCIIOBUAMM 0BCITYKNBAHNSA, TaK KaK 5 UM MOS KOMMaHWs

COOTBETCTBYEM crieQyHLWNUM KpUTepUaM:

» TopoBoit 060poT He npesbiwaet 100 000 S, BHe 3aBUCUMOCTH OT TOTO, UCMOMb3YETCA
nu Unity Personal B KOMMEpYeCKux Lensax unu Ans BHyTPEHHEro npoToTUnmupoBaHus.

* 06bem NpuBneYeHHbIX CPeAcTs He npeeblwaet 100 000 S.

* He ucnonbaytotes Unity Plus nnum Unity Pro.

Ecnu Bbl He MoXeTe ucrnonb3osatb Unity Personal, nonpo6yiite LLlenkHuTe 3aech
4TO6bI y3HaTL GonbLue o Unity Plus v Unity Pro.

Muwete ycTaHoBimk ana Mac 0S X?
Bbi6epute Mac 0S X

lar 3.

HY)KHO MMPOBEPHUTH, YAOBJICTBOPACT JIKM Balll KOMIIBIOTEP CUCTCMHBIM TpC6OBaHI/I$IM g ye-

TaHOBKH.

CucremMHble TpeboBaHusa Unity Unity 2018.2.

Beiweawwue: 15 November 2018
0S: Windows 7 SP1+, 8, 10; macOS 10.117+.

16

GPU: Bugeokaprta ¢ nogaepxkon DX9 (shader model 3.0) unu DX11 ¢ nogaepyxko

byHKUMI ypoBHS 9.3

[lar 4.

[MosiBUTCSI OKHO COXpaHEeHUs TS TIOMOIIHKKA 3arpy3unka (DownloadAssistant) Unity:

&) unity

Let's get you started!

CoxpaHeHve

Thank you for downloading Unity. | o~ . 1 1, o

YnopagounTs v Cosgats nanky

N
X Vs6panrioe e

v o Mouck: Unity

fatawsmenenns  Tun

3arpyskn
% Sarpys Her 3/1eMeHTOB, yYA0BAETEOPAIOLLIAX YCAOBHAM NOMCKa.

B Paboumiicton v <
Wma daiina: | UnityDownloadAssistant-2018.2.17f1

Tun gaiina: | Application

~ Cxpbie nanku

[Mar 5.
3anmycK NOMOIIHHUKA IPUBEIET K MOSBIECHUIO OKHA YCTAHOBKHU:

\ Coxpanus Ormena
LD SO W



<« Unity 2018.2.17f1 Download Assistant == -

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

—rqe_x; > ‘ Cancel
[Iar 6
OctagisieM BBIOOp MIaTGOPM M0 YMOITYAHHUIO, TUOO T00aBIsieM HY)KHBIC (€CTH BbI TUTAHH-

pyeTe pa3padaTbiBaTh M0 KOHKPETHYIO TIaThopmy):

4 Unity 20182.17f1 Download Assistant = O
Choose Components
Choose which Unity components you want to download and install. @

Unity 2018.2.17%1

Documentation

Microsoft Visual Studio Community 2017
[ ] Android Build Support

[ 1i05 Buid Support

[ 1twD5 Build Support

[ ] Lirnee Build Support

[ ] Mac Build Support (Mena)

[ ] UWP Build Support (NET)

[ ] UWP Buid Support {IL2CPF)

[ Viforia Augmented Reality Support
[ ] WebGL Build Support

Wind Build 5 it (IL2CPP
g - " .DWE: EI uppon{.l ‘- : ) i Install space required: 3.7GE

U 3aTeM K1EM, moka Unity ycTaHOBUTCS Ha KOMITBIOTEP:



q Unity 20182.171 Download Assistant = O |

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

#— 36% Searching, please wat ...

« Back Cancel

=
]
%]
al]

ITocne okoHyanus YCTAaHOBKH KOMIIBOTEP HYXKHO 6yz[eT 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?

3adanue: YcraHoOBUTE OJHY U3 MpeuiaraeMbix miaatrgopm s paspabotkn VR-
MIPUJIOKEHUN.

Konmponvnvie 6onpocei
1. Yro Takoe miatdopma?
2. Kakue mnatdopmsl 151t padotsl ¢ VR Bel 3HaeTe?



3. Kak pacmudpoBbiBaercs abopeBuatypa SDK?
4. Jlns yero nyken SDK npu pazpadotke VR-nipunoxxenmii?

JlabGoparopHasi padora Ne3
Pa3paborka konuenuuu VR- npoekra

L]env: HAayIuTHCS pa3pabaThiBaTh TEXHUYECKOE 3aJaHKE JIsl IPOTPAMMHBIX IMPOTYKTOB COTIIACHO
JIEHCTBYIOIIMM CTaHapTaM.

Hnghopmayus

Wtak, oTKyza ke NOSIBWINCh BUPTYaJIbHAsl PEAJIbHOCTD?
Bpemennas 1mkana OCHOBHBIX COOBITUH B 3TOM cepe BHIMJISIAUT CIeIYIONIMM 00pazoM:

Ton

CoOsiTHE

Onucanue

1840

OCHOBBI

Crepeockon, n300peTeHnbiit Yapiabzom
YUTCTOHOM, COCTOST U3 OMHOKIIS, KOTOPBIiA
qyepes HaOop 3epKait U ABe Gororpaduu
TOM e CIEHBI CO3/]aJl OCHOBHOE MPEJICTAB-
JICHUE TPEXMEPHOCTH

1929

[TepBoe ycTpoiicTBO

Brepssie Link Trainer ucronb3yetcs st
o0ecrneyeHns BUPTYaJIbHOTO 00Y4EeHUsI BO-
eHHbIX muiaoToB CIITA

1935

JlureparypHsiii poH

B cBoem pomane «OuYku TUTrMaJIMOHAY TH-
carenb-hantact Ctonnu I'. Baitn6aym onu-
CBIBAET Mapy OYKOB, KOTOPHIE MO3BOJISIOT
C03/1aTh FOJIOTPaMMbl YEJI0BEYECKOI'O OIbI-
Ta, BKJIOYAs 3a1ax U NPUKOCHOBEHHE

1965

HpOI/ICXO)KI[eHI/IC TCPpMHHA

WBan Cazeprienn onpeaenseT KOHIECTIIHIO
VR B ra3etHoi crarbe o1 Ha3BaHHUEM « T he
Ultimate Display», xoTs momynspusupoBai
9TOT TepMHuH Jaron Lanier

1980

I'naza

Stereographics co3aaet nepBbie BUPTyasib-
HBIC 3PUTEIIHCKUE OUKH

1982

Pyku

Tomac [JlummepmaH co3aeT nepyaTky AaH-
HBIX JUTSI YIIPaBJICHUS] BUPTYAITbHBIMHA WHCT-
PYMEHTaMU pyKOH

1991

CAVE

IlepBas komHata VR ¢ nmorpyxeHuem
IIepBast MHOTOITOJIB30BATEIBCKASL BUIEOUT -
pa VR

2015

HoloLens

Ouku Microsoft, kotopsie coueraroT
VR u AR

2016

Oculus Rift

I"apuutypa VR maccoBoro peiika ¢puHaH-
cupyetcs Facebook

PlayStation VR

I[TepBast urpoBasi KOHCOJIb MacCOBOTO
peiHka VR-rapHUTYpHI

Daydream

[Tnardpopma Google VR.

Bo3sgelicTBue BUPTyaabHOW pEATbHOCTH HA HAC HAMHOTO CHJIBHEE HEXKEIU B KITACCHYECKUX
CMMU. U3-3a aToro npu BeIOOpE TH3aifHAa U KOHTEHTA Ha HAC, KaKk Ha pa3paboTYUKOB, BO3IIOKEHA
OoJTbIIasi OTBETCTBEHHOCT.

PaccmoTpuM, Ha 4TO cremoBano Obl OOpaTUTh BHHUMAHHE, YYUTHIBAS, KaK MPAKTUUECKUE
COoO00paxkeHusl, TaK U 3TUYECKUH acnekT. UTo CTOUT MOKa3bIBaTh, a UTO HET, KAKOW MOCHUT HECET
HaIra paboTa ¥ Kak Mbl XOTHM 0OIIaThes ¢ moib3oBateneM. [Ipu pazpadotke VR-mpoekToB He-

00X0TMMO MPUAEPKUBATHCS ONPEICTICHHBIX PAMOK.




['my6Gokoe morpykeHue JaeT HaM OOJIbIlIOe BIMSHUE HAa SMOLMHU Nojb3oBareneid. C aToi
00JIBIION OTBETCTBEHHOCTHIO HY)KHO O0XOIUTHCS OYEHb OCTOPOIKHO.

Oco0eHHOCTH BOCTIPUATHSA

PaccrosiHue oT 0OBEKTOB 10 IJ1a3 JOJDKHO HAXOAMUTCS B MMPOMEXKYTKE OT 75 ¢cM U 3,5 MmeT-
poB. Ota 001acTh uAeaIbHA I BAXKHBIX 3JIEMEHTOB B IOJIE 3PEHUs, TaK KaK OHA SBJISIETCS Hau-
OoJiee ymoOHOM IS TJ1a3 YYUThIBasl coBpeMeHHbIe VR-TexHomoruu.

OdeHb BaXHO HE PACCTaBISITH AJIEMEHTHI ONMKe, 4eM 75 CM: UCCIICOBaHUS IOKa3ally,
YTO 11 MHOTHUX JIFOJIEH — 3TO HEMPUSTHO.

He crout nenath BUpTyadbHBIE OOBEKTHI CIHMIIKOM TOHKMMH, HHAYE MOXET BO3HUKHYTH
HEMPUATHBIN MepHaromiuii 3¢ GeKT u3-3a cuIbHOro criuaxkubanus (Antialiasing).

UTo0Bl YBETUYHUTH OINYIICHUE MOTPYXEHHUS B BUPTYAIbHBIA MHp, pa3pabOTUMK MOKET
yeuuTh 3D 3¢ dexTsl ¢ moMOIIBI0 pa3IMuHbIX BO3MOKHOCTEH.

K npumepy, ¢ moMoIpi0 XOpOIIEro OCBEIIEHUs, UCII0JIb30BaHUs COOTBETCTBYIOIIUX TEK-
CTYp, Oaroiapsi CWJIbHOMY Pa3JIMYUIO B pa3Mepax U MpuMeHeHHo 3P deKTa napauiakca.

Od4eHb MHTEPECHO UMETh BO3MOXHOCTh CpPaBHMBATh TOYHOCTH mponopuuii B VR ¢ monb-
Mu. [0 cux mop TO4YHbIE pa3Mepsl BPsiJ I HHTepecoBaliu noib3oBareneii [10.

Ho B VR-ipoekTax 3TOT acneKT CTaHOBUTCS Ba)KHBIM, TaK KaK OOBEKTHl KaXKYTCS peajib-
HBIMH, a, CJIEIOBATENIbHO, HY)KHO YAENSATh BHUMaHUE TOUYHBIM pa3MmepaMm. Cie10BaTeNbHO, CTOUT
yKe Ha 3Tare pa3padoTKH MpUaaBaTh 00bEKTaM JeHCTBUTEILHBIC pa3MEphl.

Takxe ¢ TOUKH 3pEHUS CUMYISAIUN (PU3UKU [ OLIYIIEHUSI PEAIbHOCTH Ba)KHBI MPABUIIb-
HbIE€ pa3MEpPHBIE JIaHHBIE, [TPaB/a, B KyIl€ C COOTBETCTBYIOIIUM BECOM.

User Interface — ato npsiMmoe B3aMMOJICHCTBHE MEX/Iy YETOBEKOM M MAlIMHOW. DTO Cpe/-
CTBO, C IOMOUIbIO KOTOPOT'O KOMITBIOTEP ONOBEIIAET HAC O BO3MOXHOCTSX, @ MbI IIEPEIAEM EMY
CBOM HaMEpEeHHUSI.

KagecTBo u mpenckazyeMocTh OOIICHUST B 3HAYUTEILHON CTENCHH BIHSAIOT HA TO, KAK MBI
BocrpuHuMaeM [10 u kak ObICTPO TOCTUTaeM LeNei.

User Interface (Ul) ouenn BakeH, u npu pazpadbotke VR-mpoekToB. OCOOEHHO HHTEPECHBI
B pa3zpaboTKe BUPTYaTbHOU pearbHOCTH HOBBIE CIIOCOOBI B3aUMOACUCTBUS: TIOJIOKEHUE TOJIOBHI,
HaIpaBJIEHUE B3IJIsI1a U KOHTPOJIIEPHI IBHKEHUS Ha pykaxX. OHU mpejuiaratoT Ham, Kak paspa-
0oT4HMKaM, HOBbIE BApUAHTHI peau3anun uaTepderica.

Ho Taxe BO3HHMKAIOT U HOBBIE NIPOOJIEMBI, TaK KaK B3aUMOJICHCTBUE C 3TUMHU YCTPOUCT-
BaMHM HaMHOTO CJIOKHEE — K MPUMEPY, KJIMK MBIIIKOW HAMHOI'O MPOIIE paclo3HaTh HEKEIU He-
SIBHBIM KECT Ha KOHTPOJUJIEPE.

Uneanpupiii Ul qomkeH ObITh TOHATHBIM, HEOPOCKMM M MHTYHUTHBHBIM, YTOOBI JEHCTBUS
caMH HaIpamuBauCh.

Jlyumie Bcero, Korja MmoJib30BaTeIbCKUE dNIEMEHTHI HHTerpupoBaHsl B 3D mup. B knaccu-
yeckux 2D uHTepdeiicax odeHb BaXKHO cO37aTh aOCTPaKIMIO BHEIIHErO BHUJA U B3aUMOJEHCT-
Busa. B VR st 5TOro HeT HUKakux MpUYMH — HAIPOTHUB: MBI yIy4IlllaeM B3auMOJICHCTBUE, Aenas
uHTep(elic KOHKPETHBIM U OCSI3a€MbIM.

Hamnpumep, cToUT pacnonioxXuTh NMEpeKIovaTelb CBETa MPSIMO Ha CTEHE, a HE Ha MOJBE-
IIEHHON B BO3JyX€ IUIOCKOCTH. Takoe B3auMOJeiicTBIEe BOCIpUHUMAaETCsl 0ojiee HHTYUTHBHO, a
KpOME TOT0 Mbl UCIIONBb3YEM ISl CBOMX LI€JIEH OTPOMHOE KOJMYECTBO HATPEHUPOBAHHBIX B pe-
aJTBHOM JKM3HU IPUBBIUEK M CO3/1a€M MPHUATHOE U MOHITHOE BIICUATICHHE.

B VR-mupe et knonku «OK», kak, Hampumep, B kiaccuueckux 3D-urpax, TyT Mbl Mo-
’KeM HaKMMaTh BCE€ COOCTBEHHBIMU pyKaMu. M KOJTM4YECTBO MAaTPOHOB B LIYTEPE HE MOXKET OBITH
MPOCTO OTOOPAKEHO Ha JAUCIIIEE, UX YUCIIO JOJDKHO OBITh BUJIHO B Mara3uHe aBTOMarta.

CxonupoBaTh U3 peajibHOM KU3HU

UroObl mepeiTH Ha HOBBIM 00pa3 MBINUICHHS, MOJIE3HO BOCIPHUHUMATH OBCEIHEBHYIO
KHU3Hb, Kak oOpaseln 1 noapaxanus. Ecinu apxurekrop OyleT BHUMATEIeH, OH OBICTPO 3aMe-
Tullb, uto Ul ecTh Be3fe, a He TOJNBKO B IIM(PPOBOM MHpPE: 3TO OTHOCUTCS KaK K TBOEMY TOCTEpY,
TaK U K JIBepH JoMa. B peanbHOM MHpe TOKe CYIIECTBYIOT XOpOIIUE U Iuioxue uHrepgeicer. U,
KOHEYHO, HE HY)KHO IT0OXHEe HHTep(EHChl IEPEHOCUTh B BUPTYAIbHBIN MHUD.

YuuTeiBas 3TOT PakT, BaKHO, YTOOBI BUPTyaIbHbIC HHTEP(DEHCH 00ecTeunBaii 00paTHYIO



cBs13b. C MOMOIIBIO BH3YaIbHBIX U 3BYKOBBIX 3(D(PEKTOB, aHUMAIIMKA MOYKHO OMOBECTUTH TOJIH30-
BaTelel 0 TOM, YJAauHO JIM MPOIUIO UX JAeWcTBUE. B BUPTyalnbHOM MUpPE MOXKET OBITH MOJIE3HO
C/IeNIaTh 3TU OMOBEIICHUS sipue, YeM B peaiIbHOM MHUpE.

[Ipexxne Bcero MHTEPECHBI TaKME MEXAHUYECKUE SJIEMEHTHI, KaK KHOIKHU, phlyaru, mnepe-
KITFOYATEIH, BEHTHII U BBIIBHKHBIC MEXaHU3MBI.

TouHoe Bocnipou3Benenne GU3NKN He BCeraa ONMpaBaaHO

[TporpammMucTam OBICTPO MPUXOAUT B TOJIOBY MPHOETHYTH K cuMyJssiuu ¢pu3uku. Bee co-
BPEMEHHBIE JIBH)KKH YK€ OCHAILIEHBI COOTBETCTBYIOIIMMH MOAYJISIMH.

OpnHako OBIBAIOT CUTYaIlMH, KOTJIA HE CTOUT MPHUOErath K TOYHOW CHUMYJISIIIUHM H CIEAYET
HEMHOTO MPEYBEIINYUTh WIN MPEYMEHbIIUTH BIMsIHUE HU3NYecKuX 3akoHOB. Hanpumep, ciaenas
MOJIb30BaTeNsl 00JIee YCTOMYMBEIM WIIH HA00OPOT, 1aB €My BO3MOXKHOCTh ITOYYBCTBOBATH HJLIIO-
3UIO TTOJIETA.

BaskHa corjiacoBaHHOCTh

YtoObl HEe MelIaTh NOTPYKEHUIO, TAK)KE OYEHb BaXKHO, YTOOBI MpaBUjia BUPTYAIbHOIO MHU-
pa — OBLIM MIOCTOSTHHBIMH M OJTHHAKOBBIMHU.

DTO0 03HAYaET, 4TO €ClIU B co3/1aBaeMoM VR-Mupe Kakoi-To 00BbEKT MOKHO OpaTh U mepe-
TaCKHUBATh, TO 3TO JOJHKHO OTHOCHTHCS KO BCEM MOIOOHBIM OOBEKTaM.

K npumepy, Henb3st CTaBUTH HA CTOJ KPY)KKY, C KOTOPOIl MOYKHO B3aMMOJICHCTBOBATh, Psi-
JIOM €O cTaTH4HOM OyTbUIKOM. Kak ToNbKO moJib30BaTeNb MONpoOyeT B3SATh B PYKY OYTBUIKY, U
HUYET0 He MPOU30MACT, ITOT BUPTYAIbHBIN MUP TYT K€ MEPECTAHET Ka3aThCs PEaIbHBIM.

B Takux cnywasx apxutexkrop VR 10DKeH 3apaHee 04eHb TOYHO MPOIyMaTh yCTPOMCTBO
BUPTYaIbHOIO MHpPa U HE PACCTaBIATH AJIEMEHTHI, C KOTOPHIMU HEINb3sl B3aUMOJACHCTBOBATH.
Ente ogHO pemeHue 3Toi mpoOieMbl — MO3UIIMOHUPOBATh CTATUYHBIE OOBEKTHI TaK, YTOOBI OHU
OBLIM PACIONI0KEHBI BHE 30HBI JOCATaEMOCTH.

IkoaoruuHocts VR

Heckosbko BOMIPOCOB yKa3bIBAIOT HA TO, YTO HE BCE, YTO CBSA3AHO C JIOMOJHEHHOW pealib-
HOCTBIO W BUPTYaJbHOW PEATbHOCTHIO, SIBISICTCS MMO3UTHBHBIM B OTHOIICHWW HWCIOJB30BaHUS
TEXHOJIOTHH, Kak d5TO0 BUAHO HUXke: CTOMMOCTh MPOU3BOJCTBA AJIEKTPOHHBIX YCTPOWCTB
¢ AR u VR MoxeT ObITh 3ampeTUTENbHOM; CIe0BATeIbHO, CO3/IaHHE OIMBITa MOTPY>KEHUS 3a-
TPYAHUTENBHO.

TexHonorust co3gaHus TaKoro OMbITA SIBISETCS HOBOW M 3KCIIEPUMEHTAIBHOM, a 3TO O3Ha-
YaeT, 4YTO B 00JIacTH 00pa30BaHUs BCE €IIIE €CTh HECKOJIBKO acleKTOB, CBSI3aHHBIX C 00YYEHHUEM,
KOTOpbIe HEOOXOJWMO HCCIIENOBaTh W aHanu3upoBaTh. COOp u xpaHeHue HHPOpMAIHH 000
BCEM, YTO HEOOXOAMMO IS pean3aliy TOTOJTHEHHON PeaTbHOCTH U BUPTYAIbHON PeabHOCTH,
TpebdyeT MHOTO BpeMEHH U ycwiuil. OueHb YacTo JIIOJM MEPECTAIOT OOIIAThCs JIUIIOM K JIUILY,
a BUPTyaJIbHbIE OTHOIICHHS CTAHOBSATCA BCe Oojiee MpeoOsaJarolIMMH, YTO MOXKET MOPOXKAATh
HEONPEIeTIEHHOCTh, C1a0ble IMOIIMOHANILHBIE CBSI3H, IPEBPAILICHUE B OOBIICHHOCTh M ICKAIU3M.
DOta cuTyanus MoKeT ObITh 3HAUUTEIHHO yCcUiieHa ¢ ucnonb3oBanueM AR u VR.

[TocneactBust oO0yuyenust B cpene VR — 3To He TO ke camoe, uyTo oOyuyeHHe u pabora
B PEalbHOM MHpE. DTO O3HAYaEeT, YTO AK€ €CJIM KTO-TO XOPOIIO paboTaeT ¢ UMHUTUPYEMBIMU
3amauamu B cpeie VR, TOT jxe 4emoBeK MOKET He TaK XOPOIIo padoTaTh B peabHOM MHUPE.

3adanue

Pa3zpaboTaTh KOHIIENIHIO COOCTBEHHOTO BUpPTyaibHOTO Mupa. Caenats moapoOHoe omuca-
HUE KaKOH-IMOO0 CIIeHbI, OCHOBBIBAsICh Ha 3aKOHax u TpeboBanusx VR.

Konmponvnvie éonpocwi

1. Yto Takoe qu3aiiH BUPTYyaJIbHOU peaTbHOCTH?

2. KakoBbl 0cOOEHHOCTH MPOEKTUPOBAHMS MTOJIb30BaTEIbCKOr0 HHTEpdeiica 1t VR?
3. KakoBbI 0cOOEHHOCTH peanu3anuu IeHCTBHI B BUPTYaIbHOM MUpPE?

4. Yro Ttakoe «rokcuuHbie» VR-1poekThI?

5. Kakue orpanndeHus HaKkjaAbIBaeT BUPTYaJIbHbIM MUpP Ha MOJIb30BaTENs?

JlabGoparopHasi padora Ne4



Peanuszanus VR-npoexra.
Llenv: HayunTHCs pa3padaThiBaTh TUIIOBOM IEPCOHAXK ISl BUPTYaIbHOM peanibHOCTH B UNIty.

Hugpopmayus

[Iporpammuoe obecnieuenne unterpanun VR-ycTpoiicTs.
CHauaJia Hy>KHO pa300paTbcsi CO crocodaMu 00beAMHUTD MpoekT UNity ¢ ycTpolcTBaMu BUPTY-
abHOM peanbHOCTH. B 001iem ciryuae mpoext Unity momkeH copepkarh 0OBEKT KaMepbl, KOTO-
pBIN CIIOCOOEH MPEIOCTABIATh CTepeorpadudeckoe OTAeIbHOEe n300paxkeHue st ri1a3 Ha VR-
rapautype. [IporpammHoe oOecrieueHne Uisi HHTETPaIiK MPUIOKESHUIH ¢ TEXHUYECKUM obecre-
yeHreM VR oXBaThIBaeT CHEKTp HauMHAs CO BCTPOCHHOW IMOIICPKKU M CHCHU(DUISCKUX st
YCTPOUCTB MHTEP(EHCOB M 3aKaH4YMBass OMOIMOTEKAMH, HE3aBUCUMBIMU OT YCTPOWCTB M IUIAT-
dopm.
Hauwnas ¢ Bepcuu 5.1 B Unity BriroueHa BcTpoeHHas mojaiepkka VR-rapuutyp. HauuHas c
storo MmomeHTa B Unity mmeercs HemocpencTBenHas nojuepxka VR-ycrpoiicts Oculus Rift u
Samsung Gear. Mimeercss BO3MOXXHOCTh MCIOJIB30BAaTh CTAHIAAPTHBI KOMIIOHEHT KaMephbl, IMO-
NOOHBII TpucoeMHEHHOMY KoMmIioHeHTy Main Camera u ctaHIapTHBIC PEABAPUTEIILHO TO0-
TOBJICHHBIC pecypchl mepcoHaxeil. IIpu cOOpke mpoekTa ¢ yCTaHOBJIEHHBIM B pasaenc Player
Settings myukrom Virtual Reality Supported okHo oToOpaxaer uzoOpakeHue co crepeorpadu-
YeCKOi Kamephbl ¥ paboTaeT Ha MUIeM-UCILICSX.
Co3nanue npenBapuTeIbHO MOAroToBIeHHOro 00bekta MeMyself Eye.
Jiis Havasa co3gaauM OOBEKT, KOTOPBIA OY/IET MpeJICTaBUTEIeM MOJIb30BaTelsl B BUPTYAIbHOU
cpene. OH mpUroAUTCS ISl IEMOHCTpPAIIMU TOTO, 4TO pa3Hbie VR-ycTpoiicTBa MOT'YT UCIOJIB30-
BaTh pa3HbIe PECypChl KaMephbl. DTOT 00BEKT OyIeT MPEACTaBIATh BUPTYAIbHYIO 000JI0YKY JIJIs
pearbHOTo YeIoBeKa.
Co31auM 0OBEKT, BBITIOIHSISI CIICYIOLIUE [Iaru:
1. Otkpoiite mycroit Unity-npoekr.
2. Otkpoiite cieny Diorama, BeimonauB koMan sl File> OpenScene.
3. U3 rnaBHOTO MeHI0 BhiOepuTe GameObjet - GameEmpty.
4. Tlepenmenyiite 00bexT B MeMyself Eye.
5. PacnionoxxuTte ero Ha ciiene B qoctymnHoi nosumu (0, 1.4,-1.5)
6. B manenu Hierarchy neperamture oobext MainCamera na MeMyself Eye, uro6sI cienaTh ero
JIOYEPHUM OOBEKTOM.
7. Ipu BeLeneHHOM 00bekTe MainCamera HHUIMATU3UPYITe 3HaYeHHsI €r0 KOMITIOHEHTa Trans-
form: va manenm Transform B BepxHeM mpaBoM yrity pasjelnia IEIKHUTE Ha MKOHKE B BHJIC IIeC-
Tep&HKHU U BbIOEpHTE Reset.
Oxno Game gomKHO 0TOOpaXkaTh BCE, UTO HAXOAUTCS B CIICHE.
Temneps HY)XHO COXPaHWTh MHOTOPA30BBIN MPEABAPUTEIHFHO MOJATOTOBICHHBIH OOBEKT B IMAIKe
Assets manenu Project, 4ro0b HMETh BO3MOXHOCTh MCIIOJIb30BaTh €r0 MOBTOPHO B JIPYTHX CIie-
Hax M IS JPYTHX ePCOHaXEH.
Hnst aToro:
1. Ha manenu Project mepeiiauTe B manky BepxHero ypoBHs ASSetS, meTKHUTE MPaBoi KHOMKOM
MbIK U BeiOepute nmyHKT Create—> Folder. [TepenmenyiiTe BHOBB CO3/anHYIO Tanky B PreFabs.
2. Ileperamure oobekT MeMyselfEye B nanky Assets/Prefabs na manenu Project mist co3nanust
9K3EMILISIpa MPEIBAPUTEIBHO MOrOTOBICHHOTO 00BEKTA.

3aoanue

Pa3paboTath COOCTBEHHBIH THUIIOBOW MEPCOHAX M COXPAHUTH €ro, UCIOJNB3YS MPUBEIEH-
HBIN aITOPUTM JUIS AajibHeiero ucrnoas3opanus B VR.

Koumponvnvie sonpocwi

1. {15t 9ero Hy»KeH «ITyCTON» MepCcoHax?

2. Yto TpebyeTcs A MHTErPAIliK annapaTHON 1 mporpaMMHoi yacteit VR-nipoekra?
3. Kakue BO3MOKHOCTH JJIs1 HHTErpanuu ecth B Unity?



4. MO>XHO JI1 UCTIOJIb30BaTh pa3paboTaHHBIN ePCOHaK MHOTOKPAaTHO?



IIpunoxxenue 2

OueHoYHBIE CPeICTBA /IS IPOBEACHUs] POMEKYTOYHOM aTTecTaluu

a) [lnanupyemble pe3yJbTaThl 00y4eHHs] M OIleHOYHbIE CPeACTBA /Jisl NMPOBEdECHUS
MPOMEKYTOYHOM aTTeCTALMHU:

Kon
WHIUKaTOpa

HNupukarop
JIOCTH>KEHHUS
KOMIIETCHIIUH

OneHouHBIE CpesicTBA

ITK-2: CrtocoOHOCTh K aHAJIM3Y MPOOJIEMHON CUTYyaIluu, pa3paboTke TpeOOBaHUI K CUCTEME,
[MOCTAHOBKE IICJICH CO3MaHUS CHCTEMBI, pa3pabOTKEe KOHIIEMIUH CHCTEMBbI M TEXHHUYECKOTO
3a[laHus HA CO3JaHME CUCTEMBI, IPEACTABICHHS KOHIIEIINN, TEXHUYECKOr0 3a1aHMs Ha CHC-
TEeMy U M3MEHEHHUI B HUX 3aHHTEPECOBAHHBIM JIUI[AM

[1K-2.1

OueHuBaeT BBIOOP
CPEJICTB M METOJIOB
JUISL TIPOBEJICHUS CHC-
TEMHOTr'0 aHajJu3a Mpu
MIPOCKTUPOBAHUH
IPOrpaMMHOT0 00ec-
IeYeHus Il aBTOMa-
TU3HPOBAHHBIX  CHC-
TeEM

BuptyanbHas peaibHOCTb - 3TO...

1) ogHA W3 TIEPEIOBBIX TEXHOIOTHI COBPEMEHHOCTH

2) IPUBBIYHOE COCTOSIHUE JUIsI MUPa POOOTOTEXHUKHU

3) TexHoJOrus, MPUXOJAlIasl Ha CMEHY JIONOJIHEHHOW pe-
aTBHOCTH

4) mucHUIIINHA, KOTOPYIO MBI ceiiuac u3yyaem

5) KOMIBIOTEPHBIM MUP, B KOTOPOM 3aJCHCTBOBAHBI 5 Op-
TaHOB YYBCTB YeJIOBEKA

B kakux oTpacifx, He OPHEHTHPOBAHHBIX Ha pa3Bicye-
HUSI, BAPTYalbHAsl PEANTBbHOCTh CETOAHS Haubojee Momy-
nspHa B Poccun?

1) cembckOe XO3SHCTBO

2) MPOMBIIICHHOCTh

3) 00OpPOHHO-ITPOMBIIIIJICHHBIN KOMITICKC

4) MeAUIMHCKAsT OTPACITh

5) BCe OTBETHI BEPHBI

BribepuTe U3 npeAnioKEeHHBIX JOKYMEHTOB T€, KOTOpPbIC
OTHOCSITCSI TOJIBKO K IU3alHY WP :

1) «OMHOCTPAaHUYHUK

2) «J1eCATUCTPAaHUYHUK

3) oOmmii (TeHepaIbHBIN) TU3aHH-TOKYMEHT
4) 5CKU3HBII TPOEKT

5) TeXHUYECKOE 3a/1aHne

[1K-4: Bianenue 3HaHUSIMU U HaBBIKAMH TI0 POSKTUPOBAHUIO HHTEpGerica o KOHIENIUN
i o0pasiy, K popMalIbHOM OlieHKe nHTepdeiica, K aHaIU3y 0OpaTHOM CBSI3U O MOJIb30Ba-
TEJIbCKOM HHTep(delice MpoayKTa

I1K-4.1

OrneHuBaeT Ka4eCcTBO
NPOEKTa U peayn3a-
1 uHTEepdeiica
MIPOTPaMMHBIX TIPO-

JIYKTOB

Kakne xapakTepuCTHKH HYXXHO YUYHUTBHIBaTh INIPH BBIOOpPE
VR-yctpoiictea?

1) rmyOuHa morpy>KeHust

2) yno0cTBO HOLLICHHUS

3) TUT TT0TaYN KOHTSHTA

4) Matepuai U3roTOBJICHUS

5) BapuaOesIbHOCTh UCIIOTHEHUS

Bri6epuTte nuinmHue komrnoHeHTsl VR-mipoekra:
1) koHUeTIIHS

2) ceTTuHr

3) reiimIuTeit

4) ¢puzuka VR

5) 3ByK

6) xumust VR

7) TUHTBUCTHKA




Kon
WHIKATOpa

Wnauxatop
JOCTHKCHUS
KOMIIETCHIIUI

O1ieHOYHBIE CpeICTBA

K ocobennoctsm pazpabotku untepdeiicon mis VR-
MPUIIOKEHUN OTHOCSITCS:

1) 6oprOa ¢ 3phekToM yKaurmBaHHUS

2) mpoJyMaHHasl HABUTAIIHSI B BUPTYAJIbHOM MHPE
3) NOJICKa3KH JUISl UHTEPAKTUBHBIX 00BEKTOB

4) HAaTOMHHAHUE MECTOHAXO0KICHISI HTPAFOIIIETO
5) 6opwba ¢ cmaapomMoM CHEKaHbI




0) Ilopsaaok mpoBeleHUs] MPOMEKYTOYHON aTTeCTALMH, MOKA3aTeJIH U KPUTEPHH
OlLleHUBAHUS:

[TpomexyTouHas arTrecTalys N0 AUCLUUIUIMHE «APXUTEKTYpa BUPTYaJbHON pPEaJbHOCTH
BKJIIOUAET TEOPETUYECKUE BOIPOCHI, MO3BOJISIONINE OLICHUTh YPOBEHb YCBOCHMS 00Y4arOIIUMHU-
Csl 3HAHWM, W MPAKTUYECKHE 3a/aHusl, BBIABISIONINE CTENEHb CHOPMHUPOBAHHOCTH YMEHUH U
BJIaJICHUH, IpoBOAUTCS B hopMe AU PepeHInPOBAHHOTO 3a4eTa MOCIe U3yUYeHUS JUCIUILINHBL.

3a4eT 10 AUCHUIINIMHE MMPOBOAUTCH IO PE3yjibTaTaM OTYECTHOCTHU Ha na6opaT0prlx 3aHA-
TUSX C OIIPOCOM B YCTHOM (popMe IO 3TaraM BBIIIOJHEHUSI U aKTUBHOTO BBICTYIJICHUS B Oecene-
06CY)KI[CHI/II/I Ha JICKIIMOHHBIX 3aHATUAX.

Ioka3zaresu u KpUuTepuMn oueHUBaHMsl JU(P(PepeHUMPOBAHHOIO 3a4eTa:

— Ha OICHKY «OTJHYHO» — 00YJarOIIUNCs TTOKA3bIBACT BHICOKUI YpOBEHb C(HOPMUPOBAH-
HOCTHU KOMIIETEHIIMH, T.€. IOJHO PACKPBITO COJIEpKaHuEe MaTepuana; 4€TKO U MPaBUIbHO JaHbI
OMpEIETICHUSI U PACKPBITO COJEP)KaHME MaTepuasna; OTBET CaMOCTOSITEIbHBIM, P OTBETE HC-
M0JIb30BAHbI 3HAHUS, IPUOOPETEHHBIE paHee;

— Ha OIICHKY «XOPOII0» — 00YYAOIIUICS TTOKA3BIBACT CPEIHUI YPOBEHb CPOPMUPOBAHHO-
CTH KOMIIETEHILIUH, T.€. PACKPBITO OCHOBHOE COJEepXaHHe Marepuayia B 00bEME; B OCHOBHOM
IMMPaBUJIbHO JaHbI OIPCACICHUS, ITIOHATHA,; MAaTCpHUAJl U3JIOKCH HCIIOJIHO, IIPHU OTBCTC AOIMYHICHBI
HETOYHOCTH, HapYyIIEHAa MOCJIEI0BATEIbHOCTh H3IOKEHHUS; JOMYIEHbl HEOOIbIINE HETOYHOCTH
IIPpU BBIBOJAX U UCITIOJIb30BAHUN TCPMHUHOB, ITPAKTUICCKUC HABBIKU HeTBép[[BIe;

— Ha OIICHKY «Y/0BJIETBOPHUTEIBHO» — OOYUAIOIIUICS MMOKA3bIBAET MOPOTOBBIA YPOBEHb
c(OpMUPOBAHHOCTH KOMIIETEHIMH, T.€. YCBOEHO OCHOBHOE COJIEp)KAaHHME MaTepuana, HO H3J0-
JKEeHO (parMeHTapHO, HE BCErJa IMOCIEN0BaTeNIbHO; OMPEEICHHUs U TMOHATUS JaHbl HE Y&TKO;
MPAKTUYCCKUEC HABBIKU CJIa6I)Ie;

— Ha OIEHKY «HEY/I0BJIETBOPUTEIbHO» — PE3yIbTaT O0yUCHHS HE JOCTUTHYT, O0yJaIONITHIICs HE

MOZKET II0Ka3aTh 3HAHUA HA YPOBHE BOCIIPOU3BCACHUSA U 00BsACHEHHS I/IH(bopMaI_II/II/I, HC MOXKCT
IMMOKa3aTb MHTCJUICKTYAJIbHBIC HABBIKU PCIICHUS ITPOCTHIX 3a1a4



