MUHHUCTEPCTBO HAYKH 1 BBICILIETO OBPA3OBAHIA
POCCHUMCKOU OEJEPAIINA

desiepaTbHOE TOCYAAPCTBEHHOE GFO/PKETHOE 00pa3oBATENBHOE yUPEKACHHS
BBICLIIEr0 00pa30BaHus
«MarHATOrOpCKUi TOCYIapCTBCHHbIH TEXHHYECKAN YHUBEPCUTET UM. I".1. Hocosa»

*.&t ,’ﬂ;?
T

, VTBEPXJIAIO
Oé <%ﬁlmpemop NBOuAC
e~ B.P. XpammuH

Vi Vi
10.02.2023 r.

PAEOYAS [TIPOTPAMMA JACITHAILINHBI (MOZY JIsT)

APXHTEKTYPA BUPTYAJIbHOV PEAJIBHOCTH

HarnpasyieHre IOArOTOBKY (CICIHATBHOCTB)
09.03.01 MadopMaTuKa 1 BEIYMCIATEIbHAS TEXHAKA

HanpasneHHOCTH (IPOGHIE/CIICIHATA3AIU) IPOrPaMMEI
IIporpaMMHOe 0GECTIeYeHHE CPENCTB BHIYMCIUTEIbHOM TEXHAKH U aBTOMATH3HPOBAHHBIX
CHCTEM

VpoBEHD BHICIIErO 00pa30BaHus - OaKanaBpHar

dopma 00yIeHHsT
32049Has

Uucturyt/ paxynsrer  WHCTHTYT SHEPTETHKH M aBTOMATH3HPOBAHHBIX CHCTEM
Kadenpa BEIaucIuTeNbHON TEXHUKHE B IIPOrPaMMUPOBAHI

Kype 4

MarsuToropex
2023 rox



Pabouast nporpavma cocTaBrena Ha ocHOBe OI'OC BO - Gakanaspuar mo HallpaBleHHIO
ftonroroekn 09.03.01 Hadopmaruxa u BRIMHCIIHTENbHAS TeXHAKa (MpUKa3 Muno6prayxu
Pocenn 01 19.09.2017 . No 929)

PaGowas  mporpamma PaccMOTIpeHa  u  omobpena Ha  3acenanuu Kadenper
Berancnmrensnoii Texmuky u HPOrpaMMUPORAHHS
08.02.2023, mporoxon Ne 5

3aB. xadenpoit O.C. JIorynoga

Pabowas nporpamma ON0OpeHa METOAMYeCKOH KoMuCCHel
10.02.2023 r. mporoxon Ne 7
Ilpencenarens

PaGouas nporpamma cocrapena: ﬁé/ .
nonent xapeaper BTull, kans, Texs, HayK

Penensenr:
Anpextop HUM «ITpomGesonacroctsy, KaH[[. TEXH. HAayK




JIner akryaauszanumn padoueil mporpaMmbl

PaGouast mporpamMmma repecMoTpeHa, 00CykaeHa u 0100peHa s peanuzamnuu B 2024 - 2025
y4eOHOM rofy Ha 3aceaHuu Kadeapsl BbIUUCINTENBHOM TEXHUKU U TPOrPaMMUPOBAHUS

[Ipotokom ot 20 r. Ne
3aB. kadeapoii O.C. JlorynoBa

PaGouast mporpamMmma repecMoTpeHa, 00CcykaeHa u o100peHa s peanusamnuu B 2025 - 2026
yueOHOM Tojly Ha 3aceaHuu Kadeapbl BBIYUCIUTETHHON TEXHUKH U TPOrPAMMUPOBAHUS

IIporokomor 20 1. Ne

3aB. kadempoii 0.C. HOFYHOBa

Pabouas mporpamma nepecMoTpeHa, o0cyxaeHa u ogoopena st peanusanuu B 2026 - 2027
y4eOHOM rojy Ha 3aceqaHuu Kadeapbl BBIYUCINTEIHLHON TEXHUKH U IPOrPAMMHUPOBAHHSI

[Iporokom ot 20 1. Ne

3aB. kadeapoii 0.C. iOFy'HOBa

Pabouas mporpamma nepecMoTpeHa, o0cyxaeHa u ogoopena st peanmsanuu B 2027 - 2028
y4eOHOM roj1y Ha 3aceqaHuu Kadeapsl BBIYUCINTEIBHON TEXHUKH U TIPOrPAMMHUPOBAHHUS

IIporokomor 20 1. Ne

3aB. kadeapoii O.C. EOI‘YHOBa

PaGouas nmporpamma nepecMoTpeHa, oocyxaeHa u ogodpena st peanusanuu B 2028 - 2029
y4eOHOM T'oy Ha 3aceaHuy Kapeapsl BBMUCINTENHHON TEXHUKH U TPOrPAMMHUPOBAHUS

IIporokomor 20 1. Ne

3aB. kadenpoit O.C. foryHOBa




1 Iles1u ocBOCHUS I CUMILTAHBI (MOAYJI51)

LensiMu OcBOEHUS AUCHUIUIMHBL «APXUTEKTypa BUPTYaJIbHOM pearbHOCTU» SIBISIETCA
03HAKOMJICHHE CTYJCHTOB C TEXHOJIOTHUSIMH BUPTYaJbHON M JomosiHeHHOH peaitbHOcTH (VR 1
AR), dopmupoBaHHE YMEHHS HCIIOJIb30BaTh OTH TEXHOJIOTHH B MIPOheCCHOHATBHON
JIEATEIbHOCTH U HABBIKOB MO0 MPOECKTUPOBAHUIO MPOTPAMMHBIX MPOAYKTOB, UCIOJIB3YIOIINX ITH
TEXHOJIOTHH.

JUid  nocTuKEeHHsl IIOCTaBIEHHOM 1LieMu B Kypce «ApPXHUTEKTypa BHPTYaJbHOU
pealbHOCTHY PEIIaloTCs 3aauu:

- 03HaKOMJICHHE C allllapaTHOM U MporpaMMHOi coctapisronumu VR-TexHonoruu;

- U3YUEHUS COCTABIISIOMIMX MpoekTa VR — Tpuaabl «uaes-KOHIENIUI-peann3ausy;

- H3YYEHHE CIIOCOOOB pealn3alydy TEXHOJIOTMH HpPU TOMOIIM CIEIHaTN3UPOBAHHBIX
JBUKKOB U SI3bIKOM IIPOrPaMMHUPOBAHUS BBICOKOTO YPOBHS;

- (GopmMupoBaHUE HABBIKOB CO3JAHUS <«OKOJOTHYHBIX)» MPUIOKCHHUH, HCIOIB3YIONINX
texHojoruu VR u AR.

2 MecTo TMCHMIIMHBI (MO/1YJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOM MPorpaMMsbl

JucuuninuHa ApXUTEKTypa BUPTYaJbHOW PealbHOCTH BXOJIUT B YacTh y4e€OHOTO IjlaHa
bopMHpyeMyI0 yyaCTHUKaMHU 00pa30BaTeNIbHBIX OTHOIIEHUH 00pa30BaTeIbHON IPOrpaMMBbI.

JUia  u3ydeHus  JAMCUMIUIMHBI  HEOOXOAMMBI  3HaHUS  (YMEHMs,  BJaJEHUs),
c(OpMHUPOBAHHBIE B PE3Y/IbTATE U3YUCHHSI AUCLUILIUH/ IPAKTUK:

[IporpamMmmMupoBanue

I'paduueckuii qu3aitn nuaTepdeiicon

VYipasineHue IBETOM U TU3aiH NPUIIOKEHUN

O06paboTku n300pakeHuil 1 BU3yalbHbIe 3G (HeKThI

3nanus (YMEHHs, BIAJICHUS), TOTYyYCHHbIE NMPH M3YyYCHUU TAHHOW NUCIMIUIMHBI OymyT
HEOOXOUMBI 17151 U3YUCHUS] AUCIUILITNH/TPAKTHK:

ITpoekTHast 1eATENBHOCTD

YenoBeKko-MalIMHHOE B3aUMO/ICHCTBHE

BeinonHenue u 3anura BhITYCKHONW KBaNU(DUKAMOHHON paboThI

3 Komnerenuun odyyaromierocs, (popMupyembie B pe3y/ibTaTe 0CBOCHUS

AUCHUILIMHBI (MOAYJIS) ¥ IJIAHUPYEMble Pe3yJIbTAThI 00yUeHu st

B pesynbrare oOCBOEHMS JUCHMIUIMHBI (MOAYNS) «ApPXHUTEKTypa BHUPTYaJIbHOU
peaTbHOCTH» 00yUaIOIMHCs TOJKEH 00J1a/1aTh CIIeAYIOUMMHA KOMITETeHIIUAMU:

KOI[ HHJAUKATOpa I/IHI[I/IKaTOp JOCTHIXKCHHUA KOMIICTCHIIMH

[IK-2 CriocoOHOCTh K aHanmmu3y MpoOJIEeMHOW CHUTyalud, pa3paboTke TpeOOBaHWI K CHCTEME,
MOCTAaHOBKE II€JIe CO3/IaHUsl CHCTEMBI, pa3pabOTKe KOHIICMIMU CHCTEMBl U TEXHHUYECKOTO
3aIaHUA Ha CO3AaHUEC CUCTEMBI, IIPCACTABJICHUSA KOHICTIIUH, TCXHUYCCKOI'0 3aJIaHUS Ha CUCTEMY
U U3MECHEHU B HUX 3aWHTEPECOBAHHBIM JIUIIAM

[K-2.1 OneHuBaeT BBIOOp CPENCTB W METOJAOB JJISi MPOBEACHUS CHUCTEMHOTO
aHaJi3a TpU TMPOEKTUPOBAHUU TMPOTPAMMHOrO  OOECredeHHs Ul
aBTOMATHU3MPOBAHHBIX CUCTEM

[IK-4 Brnanenue 3HaHUSMHU M HABBIKAMU 110 IPOEKTUPOBAHUIO MHTEpdeiica Mo KOHIEHIUN WU
obpasiry, kK popManbHOIl orleHKe nHTepdeica, K aHaTu3y 00paTHON CBS3H O MOJIb30BATEIHECKOM
uHTepdeiice mpoayKTa

[1K-4.1 OrneHrBaeT KauecTBO MPOEKTa W peanus3alnuu HHTepdelica mporpaMMHBIX
IIPOJYKTOB




4. CTpyKTypa, 00bEM U coep:KkaHue TUCHUIIMHBI (MOAYJISA)
OO0mast Tpy1I0€MKOCTh JAUCIUIUIMHBI COCTAaBIsIeT 3 3a4eTHBIX enuuuil 108 akax. gacoB, B TOM
YHUCIIe:
— KOHTaKTHas paboTa — 8,7 akaj. 4acos:
— ayIuTOpHas — 8 aKkaJl. 4acoB;
— BHeaynuTopHas — 0,7 akaJl. 4acos;
— caMocTosTeNnbHas padora — 95,4 aka. 4yacos;
— B hopMe MpakTUIECKOi o aroToBku — 0 akaj. Jyac;,

dopma aTTecTaluy - 324ET C OUEHKOMN

AynutopHas 3 =
KOHTaKTHas paborta E 3 dopma TEKyIEro
s X By KOHTPOJIS
Pasnen/ Tema 2 (B akan. vacax) S A y p Kon
> 3 © | caMOCTOSTENIBHOM | yCIIeBaeMOCTH U
JCIUTUTAHBI N £ . | KommeTeHIHN
g £ padoThI MIPOMEKYTOUHOH
nmab. | mpakr. | 5 & ATTeCTaIIH
Jlek. = 0
3aH. 3aH. | QU &
1. TexHonoruu BUPTYyaJbHOH U
JIOTIOJTHEHHOW peaIbHOCTH
1.CamocrosiTensH
o€ U3y4eHHe
y1eGHoH 1 1. becena -
1.1 Bsenenue B 001acThb Hay4yHOU )
. o0cyxieHne
VR/AR: OCHOBHEBIE JIUTEPaTypPHL. .

2. YCTHBIH ompoc. TIK-2.1,
orpeJieNieHus, KOHUEMIHS, 0,5 0,5 10 2. Pabora ¢ 3. TIpoBepka TK-4.1
anmapaTHast u 3JIEKTPOHHBIM - 'POBCP '

nmabopaToOpPHBIX
porpaMMHast YacTH. y4eOHUKOM, aGor
3. Bemnonnenue P
mabopaToOPHBIX
4 pabor
1.CamocrosTensH
o€ H3yueHne
yueOHO u 1. Becera -
HayqHOU )
v obcyxaeHne
1.2 Wcropust mnosBICHUS. JIUTEPaTyphl. N
2. YCTHBIH orpoc. TIK-2.1,
O01acTH UCIIONIB30BAHUS U 0,5 0,5 13,4 2. Pabora ¢
3. ITpoBepka TIK-4.1
MIePCTICKTUBBI PA3BUTHS INEKTPOHHBIM
71a00paTOPHBIX
Y4EOHUKOM, aGor
3. Bemnonnenue P
1mabopaToOpHBIX
pabor
Hroro no pazaeny 1 1 23,4
2. ADXHUTEKTOp BHPTYaJIbHOTO
MHUpa
1.CamocTosTenbH
o€ U3yueHne
y4eOHOi 1. Becera -
HayJHOU )
nmeij B obcyicnenme
2.1 Ponp apxuTekTopa PaTYBL. 2. YcTHBIN ompoc. IK-2.1,
. 4 |1 05 1 16 2. Pabora ¢
BUPTYaJbHOH peabHOCTH. 3. IlpoBepka [K-4.1
IIEKTPOHHBIM 1260
PaTOPHBIX
YIeOHUKOM, aGoT
3. Bemmonnenue p
11a00paTOPHBIX
pabor




1.CamocTosTeNIbH

o€ M3y4eHUe
yqe6H01/1v1/1 1. becena -
Hay"Hon obcyxaeHue
2.2 WHTepakTHBHOCTH JIUTEPATYPBHI. .
VR-npoexros. VR- u AR 05| 05 18 | 2.PaGorac | 2 Yemuemitompoc. | IIK-21,
3. IIpoepka IK-4.1
—IPOEKTHI JIEKTPOHHBIM
1abopaTopHBIX
y4eOHUKOM, aGor
3. BeinosnHenue p
11a00paToOpHBIX
pabor
HWroro no pazaery 1 1,5 34
3. Co3nanne VR-11poexToB
1.CamocrosTesbH
0€ M3y4eHHUE
yqe6H01/1“1/1 1. becena -
HayHHon oOcyxaeHue
3.1 .KOMHOHGHTLI JIUTEPATYPHI. 2. Vetnmii onpoc. TK-2.1,
VR-1IpoeKTOB: uzes, 1 0,5 18 2. Pabora ¢
3. IIposepka TK-4.1
porpamMma M KOHTEHT. JNIEKTPOHHBIM
1abopaToOPHBIX
y4eOHUKOM, aGoT
3. Brimonnenue P
71a00paTOPHBIX
pabor
1.CamocrosTensH
o€ H3yueHne
yqe6Honvn 1. Becena -
HaysHoH oOcyxieHne
3.2 IToctpoenue JIUTEpaTypBhl. 2. Veruiii onpoc. K-2.1,
APXUTEKTYPHI 1 1 20 2. Pabora ¢
3. IIposepka TK-4.1
VR-mpoexTos 2JIEKTPOHHBIM
1abopaToOpHBIX
YueOHHKOM, aGor
3. BeimonHenue P
11ab0paTOPHBIX
pabor
Hroro no pazaeny 2 1,5 38
HWroro 3a cemectp 4 4 95,4 320
Hroro no gucuuiuinge 4 4 95,4 3a4eT C OLIEHKOM




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

1. TpaguirioHHbIe 00pa30BaTENbHbIE TEXHOJIOTHH, OPUEHTUPOBAHHBIEC HA OPraHU3alHIo
00pa30BaTEeNLHOIO Mpolecca M MPEANoJaralollylo MNpsMYK TPAHCISALUUI 3HaHUH OT
IpernoiaBaTess K CTyIeHTY.

®opmbl y4eOHBIX 3aHATHUH C UCIIOIb30BAHUEM TPAJAULIMOHHBIX TEXHOJIOTHI:

Wudopmanmonnas JeKuus — I[OCIENOBAaTEIbHOE H3JIOKEHHE Marepuaja B
JUCLUIUIMHAPHOM JIOTHKE, OCYIIECTBISIEMOE NPEUMYIIECTBEHHO BepOaJbHBIMU CpEICTBAMU
(MOHOJIOT MpEeno1aBaTes).

JIaGoparopHas paboTa — opranusanus yd4eOHoH paboThl ¢ pealbHbIMU MaTepUaIbHBIMU U
UH(POPMALIMOHHBIMA OOBEKTaMH, HKCIEPUMEHTAIbHAs pPadoTa C aHAJIOTOBBIMH MOJCISIMU
peabHbIX OOBEKTOB.

2. TexHosnoruu mpoOIEMHOTO OOyuUeHHs] — OpraHu3as 00pa30BaTENLHOTO MpoIlecca,
KOTOpas MpeIoaracT MoCTaHOBKY MPOOJIEMHBIX BOIIPOCOB, CO3AaHUE YUEOHBIX MPOOIEMHBIX
CUTYalHi ISl CTUMYJIUPOBaHHS aKTUBHOM MTO3HABATEIBHOM AEATEIBHOCTH CTYICHTOB.

3. MHTepakTHBHbBIE TEXHOJIOIMH — OpraHu3anus oO0pa3oBaTeIbHOrO MpoLecca, KOTopast
IpEeIoiIaraeT akTUBHOE U HEJIMHEHHOE B3aMMO/ICHCTBHE BCEX YUaCTHUKOB, IOCTH)KEHUE HA STON
OCHOBE JINYHOCTHO 3HAYMMOT'0 JJIsl HUX 00pa30BaTeIbHOIO pe3yibTaTa.

@®opMbI yueOHBIX 3aHSATHH C HMCIIOJIB30BAaHHEM CIICHUAIN3UPOBAHHBIX WHTEPAKTHUBHBIX
TEXHOJIOTHUM:

Jlekumst «oOpaTHOM CBS3M» — JEKIHMS—IPOBOKANMS (M3JI0KEHHE MaTepHajja ¢ 3apaHee
3arJIaHUPOBAHHBIMU ommnoOkamn), nexkuus-oecena, JEKIMS-AUCKYCCHS,
JEKIHS-TIPECC-KOHPEPEHITHS.

4.  HHpopMallMOHHO-KOMMYHHMKAlIUOHHbIE ~ O0pa3oBaTeibHbIE  TEXHOJIOTMH  —
opranu3zaiys 00pa3oBaTeNbHOTO MPOIIECca, OCHOBAHHAS HA MPUMEHEHHUH MPOTPaMMHBIX Cpel U
TEXHUYECKUX CPECTB pabOThI C 3HAHUSMU B PA3IMYHBIX IPEAMETHBIX 00IaCTSIX.

6 YueOHO-MeTOIMYeCKOE 0O0ecredeHue CaMOCTOSITeIbHOI padoThl 00y4aroIuXCsl
[Ipencrasneno B mpunoxxenuu 1.

7 OuneHovHble cpeacrea AJsl IPOBEICHUSA HpOMe)l(yTO‘IHOﬁ aTrrecranmumn
Hpe,[[CTaBJ'IeHLI B ITPUJIOKCHUHA 2.

8 YueOHo-MeTOAMYecKOe H HH(POPMALIMOHHOE OOecnevyeHue TUCIUIIHHbBI (MOTYJIs1)

a) OcHOBHas JIMTEepaTypa:

1. Ienn, JI. Tefimau3aiin: Kak co3aath UIPy, B KOTOpyro OyayT urpath Bce / Jxeccu
et ; mep. ¢ anri. - Mocksa : AnsniuHa [Ta0mmmep, 2019. - 640 c. - ISBN 978-5-96142-512-3. -
Tekcer : anextponnsiid. - URL: https://znanium.com/catalog/product/1077943 (nata oGparieHwus:
15.05.2023). — Pesxum roctyma: 1o Mo/ ImcKe.

2. VTkuH, A. benoe 3epkano: yueOHUK 10 MHTEPAaKTUBHOMY CTOPUTEIUIMHTY B KHHO, VR
u ummepcuBHOM Teatpe / A. Ytkun, H. [TokpoBckas. — Mocksa : AsnbrinHa [Tabmumep, 2020. —
236 c. : wmn - |ISBN 978-5-9614-3043-1. - Tekct : osnekrponHslid. - URL:
https://znanium.com/catalog/product/1220213 (matra o6pamenus: 15.05.2023). — Pexum
JIOCTYTIA: MO TIOIHCKE.

0) lomotHuTeIBLHASI TUTEPaTypa:

1. Momemna, JI. [lyreBogutens mo mudpoBoMy OyAymieMy: OTPaCiIH, 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 (mara oOpamenus: 15.05.2023). — Pexum
JIOCTYTIA: IO TIOJTTHCKE.



B) MeTonuyeckue ykazaHus:
Metoauueckue ykazanus npuseeHsl B [Ipunoxennn 1.

r) [Iporpammuoe obecneuenue u UnTepuer-pecypceni:

IIporpammHoe o6ecnneuenmne

Haumenosanue I10O Ne norosopa Cpok nercTBuUs JIMIIEH3UN
MS Visual Studio

2017 Community |cBo6oaHo pactpocTtpansemoe [10 6eccpouHo
Edition

MS Office 2007 |, 135 o1 17.09.2007 GeccpodHo
Professional

IIpodeccnonanbubie 0a3bl JaHHBIX U HHPOPMALNMOHHbIE CIIPABOYHbIE CHCTEMbI

HasBanue xypca CchbllIKa
Hanmonanpshas nH(OPMaLIMOHHO-aHATUTHYECKAs URL:
cucreMa — Poccniickuii MHAEKC Hay4HOTIO LUTHPOBAHUS RT . .
(PUHL) https://elibrary.ru/project_risc.asp
®denepasibHOE roCy/1apCTBEHHOE Or0[KETHOE
yupexaenne «DenepanbHblii MHCTUTYT npombinuiennoi| URL: http://wwwl.fips.ru/
COOCTBEHHOCTH

Nudopmanmonnas cucrema - ExuHOoe OKHO jqocTyma K
nHGOPMAIMOHHBIM Pecypcam
9 MaTepHa/IbHO-TeXHHUYECKOE o0ecnevyeHnne JUCIUILITHHBI (MOIYJIsl)

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

MatepuraiabHO-TEXHUYECKOE 00ecrieYeHNe IMCIUIUIMHBI BKIIIOYAET:

1. JlexumonHast ayaqutopus ayz. 282. MynbTUMeIUHBIE CPEICTBA XPaHEHHS, TIepeIadn U
npecTaBiIeHus HHpopMaIum.

2. Kommbrotepusie kinaccel llenTpa wmubopmammonHsix TtexHonoruii ®I'BOY BO
«MI'TY». IlepcoHanbHble KOMIIBIOTEPBI, OOBETUHEHHBIE B JIOKAJbHBIE CETH C BBIXOJAOM B
Internet, ocHaleHHBIE COBPEMEHHBIMU IPOTPAMMHO-METOJUYECKUMH KOMIUIEKCAMHU IS
peleHns 3a1a4 B 06JacTi UHOOPMATHKH U BEIYUCIUTEIbHON TEXHUKH.

3. Ayauropuu sl CaMOCTOSITETIHHON pabOThI: KOMITBIOTEPHBIE KJIACCHI; YNTAILHBIC 3aJTbI
o6ubmmorexu. Bee knaccel YUT u ACY ¢ nepcoHalibHBIMU KOMITBIOTEpAaMHU, BBIX0JI0M B IHTEepHET
U C IOCTYIIOM B 3JIEKTPOHHYIO HH(OPMAaLMOHHO-00pa30BaTebHYIO CPEly YHUBEPCUTETA.

4. Aynutopuil s IpyNIoBbIX ¥ UHAWBUAYAIBHBIX KOHCYJIBTAIMM, TEKYIIEro KOHTPOJIS
¥ IPOMEKYTOUHOM artectanuu. Aya. 282 u kiaccsl YUT u ACY.

5. [Tlomemenus Ui CcaMOCTOSTEIBHOM pabOTHI  OOYYAIOLIMXCS, OCHAIIEHHBIX
KOMITBIOTEPHOM TEXHHKOW C BO3MOYKHOCTBIO MOJKIIIOUYEHHS K ceTH «/HTepHET» M HaludneMm
JIOCTYTIA B AJIEKTPOHHYIO HH(POPMALIMOHHO-00pa3oBaTeNbHyto cpeny oprannzanuu. Kinacest YUT
n ACY.

6. Ilomemenuss A XpaHeHUs M MPOPUIAKTUYECKOTO OOCITYKUBaHHUS Y4eOHOTrO
obopynoBanus. LIeHTp HHPOPMAIMOHHBIX TEXHOJIOTHH — aya. 372



Hpuioxenne 1

YueOHO-MeTOAMYECKOE O0ecTIeueHre CAMOCTOSITEIbHOM PadoThl 00y4ar0 XS

[To nuctumnimae «APXUTEKTYpa BUPTYAITBLHON PEATBHOCTHY PEIyCMOTPEHA ayTMTOpHAS 1
BHEAYJIMTOPHAsI CAaMOCTOsITeNIbHAs paboTa 00yJaromuxcsl.
AynutopHas ~ caMOCTOsATEIbHas padoTa  CTYICHTOB MPEIIOJIaracT  BBIOJHEHUE
71a00paTOPHBIX padoT.
JlaGopaTopHas padora Nel

KambpoBka u Hactpoiika mua3 VR BOX
L]env: HayYUTHCA BBIOIHATH KAIMOPOBKY M HacTpoiiky 3 VR BOX.

Unghopmayus

Jlis TOro 4To0Bl CMOTPETH (DMIIBMBI B BBICOKOM Pa3pellIeHu WU UTPaTh B UIPhI B PEKUME
3D HeobOxoauM muIeM BUPTyalibHOM peanbHocTd VR BOX, ramker nox ynpasienrnem Android OS
wii Apple u criermanpHOe NPHIIoKEHUE AJ1s TenedoHa, KOTopoe MOXKHO ckaudath B Play Market, k
npumepy. [lepen TeM, Kak OTIIPaBUTHCS OCBaWBaTh HOBBIC TEPPUTOPUH B HHTEPAKTUBHBIX OYKaX,
HEO0O0XO0UMO MPOU3BECTH HACTPOiKy TuH3 VR BoX.

CraenaTh 3TO COBCEM HE CIIOKHO, BE/Ib TIepe/I UCTIONB30BaHNEM HEOOXOAUMO JIHIIb YAATHTh
C JIMH3 CNIELUANIbHYIO [UICHKY, 3alllMINAOLIYI0 X OT BHEIIHUX MOBpexaeHuil. Jlanee, mocie Toro
KaK BbI BBIOpaJIK (pHUIIBM M CKavau ero Ha cMapT(oH, HEOOXOIMMO 3aHATHCS HACTPOUKOH JIMH3 TT0
JUONTPUSAM M paccTosHUIO 10 Tia3. Kaxknas nauH3a crocoOHa HacTpauBaThCsl OTAEIBHO OT
JPYTOH, UTO CIIOCOOCTBYET M0100PY PE3KOCTH MO KaX/IbIi IJ1a3 UHAUBUIYaJIbHO.

Kaxnas nun3a casuraercs o ocsM Y U Z, TO €CTh BIEBO-BIPaBO U Briepea-Ha3al. Kaxaplii
MIOJI30BATENb OTJIMYACTCS Pa3IMYHBIM PACCTOSTHUEM MEXIY TJla3aMH, TIOATOMY 3Ta HACTPOiKa
H03BOJISIET HACTPaMBATh JIMH3bI KaK YI00HO.

Kpome 3TOrO, 3TO pPEBONIOIMOHHOE PEIICHWE MOMOXET JIIOIAM C Ae(PEeKTaMu 3peHHS
HACJIaInTHCS BUPTYAIIbHOM peabHOCTHIO, BEb NPH MOMOIIN HACTPONKH JIMH3 IO AUONTPHUIM UM
HE HY)KHO OYyJIeT 0JIeBaTh OUKH IS 3PCHHUS.

KanuGpoBka nzo0pakeHus B oukax BUpPTyalbHOU peanbHocTH VR BOX

MHorue moyib30BaTeNM HE 3HAIOT, Kak oTkanuOpoBaTh VR BOX, XOTs Ha nene 3To O4eHb
aerko. /Ing kamuOpOBKM MCHONB3YIOTCS Pa3JIMYHbIE MPOrpaMMbl, U CaMble MOMYNSpPHBIE M3
KOTOPBIX 3TO:

VR Calibration;

Roller Coaster VR

InMind VR.

Google Viewer QR code for calibration
(=] P
doolt

C X TOMOIITEI0 MOXHO HE TOJILKO MPOBEPHUTH COBMeCTUMOCTh VR BOX, HO ¥ TOCMOTpETH 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 BOCHPOHM3BOJIUTHCS BUpPTyaldbHas pealbHOCTb. B ciydae ecnu
n300pakeHNe HCKa)KaeTcsl WM COMBAaeTCs, a IO0JIb30BaTelb YYBCTBYET T'OJIOBOKPYKEHHE, TO
MOYKHO TIPH ITOMOIIX 3TOH MPOrpaMMBbl OTCKAaHUPOBATh OJJMH U3 BEIOpaHHBIX QR-K0/10B, KOTOPBIi
MOYKHO JIETKO HalTH B UHTepHETE. C ero NOMOILBI0 MOXKHO OTKAJIMOPOBATH MapaMeTphl Mpopuis,
Y TIOMEHSATH UX, Jake HE CHUMas LIUIEM BUPTyanbHOU peanbHocTH VR BOX.

C nomouib10 HHCTPYMEHTOB, KOTOPbIE IPUCYTCTBYIOT B TAKUX IIPOrPaMMax, MOXKHO:
CKOppeKTHPOBaTh N300pAKEHHE;

OTcnexxnuBaTh MOJI0KEHUE MOJIOBbI B IPOCTPAHCTBE;

KanubpoBath TpexmMepHOE N300pakeHHE;

BusyanusupoBaTh KapTUHKY B BUJIE€ CTEpEOIaphl.

VVVYY

3aoanue
BbimonHuTe KanmmOpOBKY W HAcTpoiiky oukoB VR BOX mnpu mnomomm oxHOM U3
IPEUIOKEHHBIX ITPOrPaMM.

Koumponwvnuvie 6onpocwi
1.Yrto nuontpus?
2.l 4ero Hy>KHO BBINIOJIHATH KaIMOPOBKY JTUH3?
3.HyxHo nu mroasMm ¢ aedekramu 3peHust Ha/ieBaTh OOBIYHBIE OUKH IEepe]] TeM, KaKk HaJeTh
OYKHU BUPTYaJIbHON pEeabHOCTHU?
4.B uéMm 3akirovaeTcst HacTpoiika oukoB VR Box?
5.MoseTr 1M MoNb30BaTeNlh WCHBITHIBATH HEMPUSATHBIC OIlylieHus, enu ouku VR Box
HACTPOEHbI IPABUIILHO?

JlaGopaTopHnas padora Ne2
YcranoBKa nmporpaMMHO# TIATGOPMBI TSt pazpadoTku VR-puioskeHuit
L]enwv: BBIOpaTh U yCTaHOBUTH IU1aTdopMy 111 pa3padboTkuVR-nipunoxeHus.
Hnghopmayusn
Vemanoska Unreal Engine 41
[Mar 1.

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

GET UNREAL

[lepen 3arpy3koii MmporpaMMbl 3amycka HEOOXOAMMO OyIeT co3/AaTh YYETHYIO 3aIlUCh.
ITocne e€ co3maHust ckayaiTe MporpaMmy 3amycka, COOTBETCTBYIOIIYIO Ballleil ONEpaiOHHON
cucTeMe.

[Tar 2.

ITocne ckauMBaHUA U YCTAHOBKM IIPOrpaMMBbl 3a1rycka oTkpoute e€. IlosBurcs cnenyromee
OKHO:

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



Create Account

lar 3.

BBeaure anpec 3JIEKTPOHHOM IIOYTHI W IAPOJb, HUCIOJIB30BAHHBIM Ui CKauMBaHUSA
HpOrpaMMBbI 3arpy3ku U HaxmuTe Ha Sign In. Tlocie BhIMOIHEHUS BX0/a OTKPOETCS TAKOE OKHO:

Community
Learn

Marketplace

Library

Haxxmute Ha Install Engine B 1eBoM BepxHeM yriy.
[ar 5.

[Tporpamma 3amycka mnepedaér K 5SKpaHy, Ha KOTOpOM MOXHO OyneT BbIOpaTh
yCTaHaBJIMBAaEMbl€ KOMITIOHEHTBHI.

Unreal Engine 4.14.1 Installation Options X

Core Components (Requir

Starter Content 812.61 M
Templates and Feature Packs

Engine Source

Editor symbols for debugging 13.18 ¢ E]

Downlead Size: 5.15 GB
Required Storage Space: 15.21 GB

Install



[To ymomuanuto BeiOpansl Starter Content, Templates and Feature Packs u Engine Source.
Jlyumuie Tak Bc€ 1 octaBuTh. OHUM OyIyT MOJIE3HBI IO CIETYIOMIUM TPUYUHAM:

Starter Content: 5To KoJuleKuHs acceToB (pecypcoB), KOTOpPhIE MOXHO O€CIUIaTHO
HCIIOJIIB30BaTh B COOCTBEHHBIX IMPOCKTAaXx. B tom umcie sto MOACIIN U MATCpUAJIbI. x moxxHO
HCIIOJIB30BaTh KAK BPEMEHHBIE PECYPCHI WM B YK€ TOTOBOM UIpE.

o Templates and Feature Packs: mabnousr (Templates) 3amarorT 0a30Bbie BO3MOXKHOCTH
BBIOpaHHOTO »KaHpa urpel. Hampumep, npu Beibope mabiona Side Scroller 6ymer cosnman
MIPOEKT C TIEPCOHAKEM, IIPOCTHIMU JIBFIKCHUSIMU U KaMepoi Ha PUKCHPOBAHHOM IIIOCKOCTH.

o Engine Source: Unreal — 3T0 IBMKOK C OTKPBITBIM MCXOAHBIM KOJIOM, TO €CTh BHOCHUTH B
HEro M3MCHECHHS MOXKET KTO yromHo. Eciu Bam moHamoOuTCss M00aBUTH K PEIAKTOPY
JIOTIOJTHUTEIIbHBIC KHOIIKHU, TO 3TO MOYHO CJIeJIaTh, U3MEHUB UCXOTHBIN KO/I.

lar 6.

[Ton cniuckoMm ecTh CIMCOK BO3MOXHBIX IutaTdopM. Eciu He ninanupyere paspadarbiBaTh
UTPY T0J] KOHKPETHYIO IIAaTGOPMY, TO MOKETE CIOKOWHO CHSTH BCE (DIIAXKKH.

Unreal Engine 4.14.1 Installation Options X

108
Android
HTML5
Linux

TVOS (]

Download Size: 5.15 GB

Required Storage Space: 15.21 GB

Install

BbiOpaB HyxHble KommoHeHThI, Haxkmute Ha Install. Tlocrme 3aBepiieHus ycraHOBKH
JIBIKOK TTOSIBUTCS B OMOIMOTEKE.

Iar 7.

Tenepp HacTan0 BpeMs CO3AaTh MPOEKT.

Community
Learn

Marketplace

Library

No user projects found

Bropas mnardopma ans paspabotku HazbiBaercst  Unity.

Vemanoska Unity




Unity — mexmnardopMeHHast cpefia  pa3paboTKH KOMIIBIOTEpHBIX urp. Unity mo3Bossier
co3/1aBaTh MPUJIOKEHUs, paboratomme moa Oosee dem 20 pa3TUYHBIMU OTIEPAIIMOHHBIMH
CHCTEMaMH, BKJIIOYAIOLINMHU TIEPCOHATIbHBIC KOMIIBIOTEPHI, UTPOBBIC KOHCOJIU, MOOMITBHBIC
YCTPOMCTBA, HHTEPHET-TIPUIIOKeHUs 1 apyrue. Beimyck Unity cocrosuies B 2005 roay u ¢
TOI'0 BPEMEHHU HIET TIOCTOSIHHOE Pa3BUTHE.

OcHOBHbIMH ~ mipeuMmyiiecTBaMd  UNity  SIBIAIOTCS — HAJWYUE BU3YAJIbHOW  CpEJIbl
pa3paboTku, MeXIIATHOPMEHHON TOAJNEPKKH U MOJYJIBHOW CHCTEMBI KOMIIOHEHTOB. K
HEJIOCTaTKaM OTHOCST TOSBICHHE CIOXKHOCTEH Tpu paboTe C MHOTOKOMIIOHEHTHBIMH
CXEMaMH M 3aTPyJHEHUS ITPU TOAKIIOYEHHH BHEITHUX OMOJINOTEK.

Ha Unity HanucaHbl ThICSYM WIP, NMPUIOKEHHH M CHMYISAIHHA, KOTOPbIC OXBATHIBAIOT
MHOXXECTBO IUIaTpopM u kaHpoB. Ilpm stom Unity wucnome3yercss Kak KpYIHBIMU
pa3paboTYMKaMHU, TaK HE3aBUCUMBIMU CTYTUSMH.

[ar 1.

Jiss  yCTaHOBKM HY)KHO 3alyCTHTh Opay3ep M B aJpecHOM CTpOKe HaOpaTh
https://unity3d.com/ru

Brl nepeiinére Ha caiiT pa3paboTunKa U TIEpe]l BAMH ITOSBUTCS OKHO-TIPUTJIAIICHUE.

& 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 MecsiLieB 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.

[lar 2.
Cy1iecTByeT HECKOJIBKO BapUaHTOB 3arpy3ku 1urardopmel. Ta, koTopas mpejacraBieHa HA
pHUCYHKE — sBIseTcsl OecraTHOW. Bbl €€ MOXeTe yCTaHOBUTH, €CIM COOIIOJIEHBI CIEIYIOIINe

YCIIOBUS:

MpuHATL ycrosus

Haxumas, 5 NoATBepXAalo, YTO UMe NpaBo Ha Ucnonk3osaHue Unity Personal B
COOTBETCTBUM C YCIIOBMAMM 0BCITYKUBAHNA, TaK KaK 5 UK MOSi KOMNaHUs
COOTBETCTBYEM CrieAYOLUNM KPUTEPUAM:

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

o 06beM NpuBneYeHHbIX CpeacTs He npesbiwaeT 100 000 $.

* He ucnonbaytotcs Unity Plus unu Unity Pro.

Ecnu Bbl He MoXxeTe ucnonbaoeats Unity Personal, nonpo6yitte LLlenkHure 3gecs
4TO6b! y3HaTL GonbLue o Unity Plus v Unity Pro.

WMuwete ycTaHosimk ana Mac 0S X?

Bbi6epute Mac 0S X

IIar 3.
HyxHO mpoBepHTh, YAOBICTBOPSIET JHM Balll KOMIBIOTEP CHCTEMHBIM TPEOOBAHHSIM IS

YCTaHOBKH.


https://unity3d.com/ru

CuctemHble TpeboBaHus Unity Unity 2018.2.16

Bbiwepgwmue: 15 November 2018

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

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

[Mar 4.
[MosiBUTCSI OKHO COXpaHEHUs JUIsl MOMOIIHUKa 3arpy3urka (DownloadAssistant) Unity:

I
0
@

& unity

Let's get you started!

1 R 7 CoxpaHeHue ﬂ
Thank you for downloading Unity. || o . | . ~Te | [Momcoun B

¥nopsgounts v Cosgarte nanky E 4 @

A .
¢ VsBpanmoe Vs

% 3arpysn Her anewmentos, yaos o c
B Pabouniicron v < >

Wma daiina: | UnityDownloadAssistant-2018.2.17f1 v

Tun daiina: | Application v

[ cosparums Ormena

4 Ckpoims nanku

IIar 5.
3aHy0K IOMOIITHUKA NPUBCACT K MOABJIICHUIO OKHA YCTAHOBKHU:
Q Unity 20182.17f1 Download Assistant ~ ~ = NESN
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 TIaTGOpPM MO YMOITYAHMIO, JUOO 00aBisieM HY)XHBbIE (€CITU BBI
IUTAHUpYeTe pa3padaThiBaTh MO KOHKPETHYIO TUIaTGopmy):



4 Unity 20182.17f1 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 Buid Support

[ 1twD5 Build Support

[ ] Liree Build Support

[ ] Mac Build Support (Mona)

[ ] UWP Build Support ( NET)

[ ] UWP Buid Support {IL2CPF)

[ ] Viuforia Augmented Reality Support
[ ] WebGL Build Support

Wind Build 5 it (ILZ2CPP
g - " Inws: ﬁl uppnn{.l ‘e ) . w7 Install space required: 3.7G8

Poszition pour mouze over

ity 2018,2,17F1 Download Assiskant

u 3aTeM k1EM, Toka Unity yCTaHOBUTCs Ha KOMITBIOTED:

=t 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

;: '367% Searching, please watt...

ity 2018.2,17F1 Download Assistant

< Back Install Cancel

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



Unity 2018.2.17f1 Download Assistant > =

& unity

3aoanue:
VR-npuiioxeHui.

Ycranosure

Konmponvuvie 6onpocoi
1. Yro Takoe mnatdopma?
2. Kakue matdopmsl 171 pabotsl ¢ VR Bbl 3HaeTe?

3. Kak pacumdposiBaercs abopeBuarypa SDK?

4. Mns gero HyxxeH SDK npu pazpabotke VR-npunoxxenuii?

(I want to manually reboot later

OJIHy U3

Completing the Unity Setup

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

npeuiaraeMeix  wiatpopM I pa3pabdoTKu

JlabopaTopnasi pabora Ne3
Pa3pabotka konuenuuu VR- npoekra

L]eny: HayuuTHCS pazpadaThIBaTh TEXHUUECKOE 3aJjaHKe JUIsl IPOTPAMMHBIX POIYKTOB COTJIACHO
JEHCTBYIOLUM CTaHJapTaM.

Unghopmayus

Wtak, oTKyzaa ke NOSIBUINCH BUPTYallbHAsl PEaIbHOCTD?
BpemenHas 11kaga OCHOBHBIX COOBITHH B 3TOM cepe BBINIAIUT CIETYIOIIM 00pa3oM:

Ton

CoOpITHE

Onucanue

1840

OCHOBBI

Crepeockorl, n300peTeHHbIi Yapib3om
YUTCTOHOM, COCTOS U3 OMHOKJIS, KOTOPBII
yepe3 Habop 3epkai U aBe poTorpadpuu
TOHU K€ CIIEHEI CO3/1aJI OCHOBHOE
IpeJICTaBJICHNE TPEXMEPHOCTH

1929

IlepBoe ycTpoicTBO

Brepseie Link Trainer ucmons3yercs s
obecrneyeHnst BUPTYaaTbHOTO 00YUCHHSI
BoeHHBIX mui1oToB CIITA

1935

JlutepatypHsiii hoH

B cBoeM pomane «Ouku

MUTMalTMOHa» TucaTenb-hantactT CTIHIN
I'. BaitnOaym onuchIBaeT mapy O4YKOB,
KOTOPbIE MO3BOJISIOT CO3/1aTh TOJIOTPAMMBbI
YEJIOBEYECKOT0 OMBITA, BKIIOYAs 3amax




Ton CoObITHE Omnucanue

1 IPUKOCHOBCHHUC

1965 [TpoucxoxaeHne TepMUHa NBan Cazepienp onpeaenseT KOHICTITHIO
VR B razerHoii crarbe noja HazBaHueM « T he
Ultimate Display», XxoTs momynsspusupoBa
9TOT TepMuH Jaron Lanier

1980 ['nasza Stereographics co3aaer nepssie
BUPTYaIbHBIC 3PUTEIHCKAC OUKH
1982 Pyku Tomac [lummepmaH co3gaeT nepuaTky

JIAHHBIX JJIs1 YIIPaBJICHUS BUPTYAIbHBIMU
WHCTPYMEHTAMU PYKOH

1991 CAVE IlepBas komHara VR ¢ norpyxeHuem
[TepBast MHOTOITOJIb30BATEIILCKAS BUICOUTPA
VR
2015 HoloLens Ouku Microsoft, koropsie coueraror
VR u AR
2016 Oculus Rift apuutypa 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 pa3pab0TUYMKOB, BO3JIOKEHA
0oJIbIIasi OTBETCTBEHHOCTD.

Paccmotpum, Ha uTo crenoBasio Obl OOpaTHTh BHUMAaHUE, YUUTHIBas, KaK MPaKTHYECKUE
coOOpakeHMsI, TaK M AITUIECKUNA aCMeKT. UTO CTOMUT MOKa3bIBaTh, & YTO HET, KAKOW IMOCHUT HECET
Hamia paboTa M Kak Mbl XOTUM OOIIaThCs ¢ mojb3oBareneM. [Ipu paspadorke VR-mpoekToB
HEOO0XO0IUMO MPUAEPKUBATHCS OMPEEICHHBIX PAMOK.

['myOokoe morpy:xeHue naeT HaM OOJIbLIOE BJIMSHUE Ha dMOIMM mojb3oBaTenei. C 3Toi
00JBIIION OTBETCTBEHHOCTBIO HYHO 00XOAUTHCS OYEHb OCTOPOXKHO.

Oco0eHHOCTH BOCTIPUATHSA

PaccrosiHre oT 00BEKTOB J10 TJ1a3 I0JIKHO HaXOAUTCS B IPOMEXYTKE OT 75 cM U 3,5 MEeTpoB.
Ota 00yacTh MeabHa I BaXKHBIX 2JIEMEHTOB B TI0JI€ 3pEHMs, TaK KaK OHA sIBJISIETCS Hanboiee
yIOOHOM AJIs T7Ia3 yUUThIBasi coBpeMeHHble VR-TexHonoruu.

OueHb BaXXHO HE PACCTaBJISATh DJIEMEHTHI OJIMIKE, UeM 75 CM: UCCIIeI0BaHUS TTOKA3ald, YTO
JUTSL MHOTHX JIFOJIEH — 9TO HEMPUSITHO.

He crout nenath BUpTyalIbHBIE OOBEKTHI CIIMITKOM TOHKHMH, HHAYE MOXET BO3HUKHYTH
HETPUATHBIN Meparoimuii 3G dexT u3-3a cuapHoro criaaxusanus (Antialiasing).

UTOoOBI YBETHYHTH OIIYIIEHUE TMOTPYKEHUS B BUPTYAIbHBIA MHpP, pa3pabOTUYUK MOKET
yernuTh 3D 3¢ dexTsl ¢ MoMOIIBI0 pa3IMYHBIX BO3MOKHOCTEH.

K mpumepy, ¢ TOMOIIBIO XOPOIIErO OCBEUICHHUS, HWCIIOIB30BaHUS COOTBETCTBYIOIIHX
TEKCTYyp, OJarogaps CHIBHOMY pa3jMyuUIO B pa3Mepax U MpUMeHeHu o dd(dekTa mapaiakca.

OdeHb HHTEPECHO UMETh BO3MOKHOCTh CPaBHUBATh TOYHOCTH Mponopiwii B VR ¢ mronpmu.
Jlo cux mop TouHbIe pa3Mepbl BPsI JIM MHTEpEeCcOBalM moib3oBatenei [10.

Ho B VR-mpoekTax 5TOT acleKT CTAaHOBUTCA BaXXHBIM, TaK KaK OOBEKTHI KaKyTCs
pealbHBIMH, a, CIeIOBATENIbHO, HY)KHO YIETSATh BHUMAaHUE TOYHBIM pazmepam. CrenoBarenbHO,
CTOUT YK€ Ha dTare pa3paboTKH MPHIaBaTh 00bEKTaM JIEHCTBUTEILHBIC Pa3MephI.

Takxke ¢ TOUKH 3pEHHUS CUMYISAUUUA (PU3UKA [ ONIYIICHUS PEeaTbHOCTH BaKHBI
NpaBUJIbHBIE pa3MepHBIC TaHHBIE, TPAaB/Ia, B KYIIE C COOTBETCTBYIOIINM BECOM.

User Interface — 3To mpsMoe B3aUMOICHCTBHE MEXKIY YEIOBEKOM W MAIIUHOW. DTO
CPEeACTBO, C IOMOIIBI0 KOTOPOTO KOMITHIOTEP OMOBENIAET HAC O BO3MOXHOCTSIX, & MBI TIepe/iaeM
€My CBOU HAMEPEHHS.

KauecTBo u npeackazyemMocTh OOIIEHHS B 3HAYUTEIBLHOM CTENEHH BIUSAIOT Ha TO, KaK MbI
BocripuHuMaeM [10 u kak ObICTPO TOCTUTAEM IIETIEH.

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




pa3paboTke BUPTYaIbHOH PealbHOCTH HOBBIE CIIOCOOBI B3aMMOJEHCTBHS: MOJOXKEHHUE TOJIOBBHI,
HaIlpaBJI€HUE B3MUISIIA M KOHTPOJUIEPHI JBWKEHMS Ha pykax. OHM IpemiararoT Ham, Kak
pa3paboTyrKaM, HOBbIE BAPHAHTHI pean3aluy HHTepdeiica.

Ho Takxe BO3HHMKAlOT M HOBble MNpOOJEMBbl, TaK KaK B3aUMOJEUCTBHUE C OJTUMHU
YCTPOMCTBAMM HAMHOI'O CJIOXKHEE — K MPUMEPY, KIMK MBIIIKOW HAaMHOrO IPOILE paclo3HaTh
HEXEJIM HEeSIBHBIN j)KECT Ha KOHTPOJLIEPE.

Wneanbubiii Ul gomkeH ObITh MOHATHBIM, HEOPOCKUM M MHTYUTHUBHBIM, YTOOBI JICHCTBUS
CcaMU HallpalliBalIKCh.

Jlyuyimie Bcero, Korza II0JIb30BAaTEIbCKUE 3JIEMEHThl HHTerpupoBanbl B 3D mup. B
kinaccuueckux 2D wuHTepdelicax ouyeHb BaXHO c€O3[4aTh aOCTPAKLMIO BHEIIHErO BHAA U
B3aumozeiictBus. B VR nmng 3TOro HeT HMKAKMX MNPUYMH — HAlpPOTUB: MBI YIIy4IlaeM
B3aMMOJIeicTBIe, fenas nHTepdeiic KOHKPETHBIM U OCA3aEMbIM.

Hampumep, cTOMT pacmojoKuTh HEpEeKIoyaTeNb CBETa IPSMO Ha CTEHE, a HE Ha
MOJIBELICHHOW B BO3QyXe IUIOCKOCTH. Takoe B3auMOJICHCTBUE BOCIpPUHUMAeTcs Oolee
MHTYUTUBHO, a KpPOME TOIO MbI HCIOJB3YEM Uil CBOUX ILEJEed OrpOMHOE KOJUYECTBO
HaTPEHUPOBAHHBIX B PEATIbHOM KU3HU IIPUBBIYEK U CO3/1a€M MIPUATHOE U MTOHATHOE BIIEYATIICHUE.

B VR-mupe net kHonku «OK», kak, Hanpumep, B kiaccuueckux 3D-urpax, TyT Mbl MOKeEM
HaOXUMaTh BCE COOCTBEHHBIMU pykKamH. M KONMMYecTBO MATpOHOB B IIyTepe HE MOXKET ObITh
IIPOCTO OTOOPAKEHO Ha JAUCILIEE, X YUCIIO JOJKHO OBITh BUJIHO B Mara3uHe aBTOMara.

CxonupoBarTh U3 peajibHOM KU3HU

UroObl mepeiTH Ha HOBBIM 00pa3 MBIIUICHUS, MOJE3HO BOCIHPHHUMATH IOBCEIHEBHYIO
KU3Hb, Kak oOpaszen [uisl moapaxanus. Ecnu apxutektop OyneT BHHMMATEIEH, OH OBICTPO
3ametuinb, 9to Ul ecTh Be3nme, a HE TOIBKO B IM(PPOBOM MHUpE: 3TO OTHOCHTCSA KaK K TBOEMY
TOCTEPY, TaK U K JABEpU JoMa. B peaslbHOM MHpE TOXKE CYIIECTBYIOT XOPOILIWE U IJIOXHE
uHTepdeiicel. U, KoHeuHO, HE HY)KHO IJI0XHE UHTEP(EHCh IEPEHOCUTh B BUPTYAIBHBIA MUD.

YuuteiBas 3TOT (akT, BaXXHO, YTOOBI BUPTYalbHbIE HHTEp(hENchl 0OecrieynBaiu 0OpaTHYIO
cBsi3b. C TIOMOIIBIO BH3YAJIBHBIX W 3BYKOBBIX 3(()EKTOB, aHMMAaIMF MOXHO OIOBECTHTH
MOJIb30BaTENe O TOM, yIa4HO JIM MPOIUIO UX JeHcTBUE. B BUpPTyaqbHOM MUpPE MOXKET OBITh
MIOJIE3HO CJlIeaTh 3TU OIMOBEIIECHUS pUe, YEM B pealbHOM MHpE.

IIpesxne BCEro HMHTEPECHBI TAKUE MEXAHWYECKUE DIIEMEHTBI, KaK KHOIKU, pbIYary,
NEePEKIII0YaTeNN, BEHTUIN U BbIIBU)KHBIE MEXAHU3MBI.

Tounoe BocniponsBenenne GU3NKN He BCeraa ONpPaBIaHO

[TporpamMmmucTamM OBICTPO MPUXOJUT B TOJIOBY NPHOErHYTh K cumyisuuu Qusuku. Bce
COBPEMEHHBIE JIBUKKHU YK€ OCHAIIEHBI COOTBETCTBYIOIIMMHU MOYJISIMHU.

OpnnHako ObIBalOT CUTYallMH, KOTJla HE CTOUT NMpHOerarb K TOYHOW CUMYJISIIMM U CIEAYeT
HEMHOTO IIPEYBEINYUTh WIN MPEYMEHBIINTD BIUsHUE (pu3nueckux 3akoHoB. Hampumep, caenas
1oJib30BaTeNsl Oojee yCTOMYMBBIM WM HAoO0OpOT, J1aB €MY BO3MOXHOCTh IOYYBCTBOBAaTh
WJUTIO3HIO TIOJIETA.

BaxHa coriiacoBaHHOCTb

YroObl HE MeIIaTh MOTPYKEHUIO, TAKXKE OUYSHb BaXKHO, YTOOBI IPaBUiIa BUPTYaJIbHOIO MUpa
— OBUIM MTOCTOSIHHBIMU U OJTMHAKOBBIMH.

OTO O03HayaeT, yTo ecilu B co3laBaeMoM VR-mupe KakoW-TO OOBEKT MOXKHO Oparh H
NepeTacKuBaTh, TO 3TO JOJKHO OTHOCUTHCSI KO BCEM MOJI00HBIM 00BEKTaM.

K mpumepy, Henb3s CTaBUTh Ha CTOJ KPYKKY, C KOTOPOM MOXHO B3aMMOJEHCTBOBATS,
pAIOM co cTaTUYHOM OyThUIKOM. Kak TonbKo mosbp3oBaTenb NonpoOyeT B3sSTh B pyKy OyTBUIKY, U
HUYETO HE IPOU30MAET, TOT BUPTYAJIbHBIM MUP TYT 7K€ IEPECTAHET KA3aThCsl PEAJLHBIM.

B Takux cnyuasx apxutektop VR H0mKeH 3apaHee 04eHb TOUYHO MPOAYyMaTh YCTPOHCTBO
BHUPTYaJIbHOI'O MUPA U HE PACCTABIIATH AIIEMEHTHI, C KOTOPBIMU HENb3s B3aUMOAEHCTBOBaTh. Elie
OJTHO pelIeHue ITON MPOOIEMBI — MO3UIIMOHUPOBATH CTATHYHBIE OOBEKTHI TaK, YTOOBI OHU OBLITH
pacIoI0XKeHbl BHE 30HBI JOCATAEMOCTH.

IKoJoruyHocTh VR

Heckonbko BOMpOCOB yKa3blBalOT HA TO, YTO HE BCE, YTO CBSI3aHO C JONOJHEHHOU
PEIbHOCTBIO W BUPTYaJIbHOM  PEAJbHOCTBIO,  SBJSETCS  IMO3UTHUBHBIM B OTHOILLIEHUU
MCIIOJIb30BAaHUsl TEXHOJOIMH, Kak 3TO BUJIHO HIKe: CTOMMOCTH IPOU3BOJCTBA AJIEKTPOHHBIX
yctpoiictB ¢ AR 1 VR MokeT OBITh 3ampeTUTEIbHOM; CJIeI0BAaTEeNbHO, CO3JaHUE OIbITa
NOTPYKEHMSI 3aTPYAHUTENBHO.



TexHonorust Co3gaHus. TAKOIO OIBITA SBJSIETCS HOBOW U 3KCIIEPUMEHTAIBHOM, a 3TO
O3Ha4YaeT, 4TO B 00JacCTH O0Opa3oBaHUS BCE €IIE €CTh HECKOJBKO AacCIHeKTOB, CBSI3aHHBIX
c o0yueHueM, KOTOpble HEOOXOOMMO HCCIeNoBaTh U aHanu3upoBaTh. COOp © XpaHEHHE
uHpopmarun 000 BceM, YTO HEOOXOIWMO JUIsl pealu3alliu JOTOJHEHHON peallbHOCTH
U BUPTYaAJIbHOH pearbHOCTH, TPeOyeT MHOTO BpeMeHH U ycunuil. O4eHb 4acTo IO TepecTaroT
001IaThCS JIUIIOM K JIMITY, @ BUPTYaJIbHbIC OTHOIICHHS CTAaHOBSITCS BCe OoJiee MpeobiagaroniuMu,
YTO MOXKET MOPOXKIATh HEOIPEICICHHOCTh, ClIa0bleé AMOILMOHAIBHBIC CBS3U, MpPEBpAIICHHE
B OOBIIEHHOCTh M OCKAaNM3M. JTa CHTyallds MOXET OBITh  3HAYMTENIBHO  YCHJICHA
¢ ucnonnr3oBanueMm AR u VR.

[TocnencrBust oOydeHus: B cpeae VR — 3To He TO ke camoe, 4To oOydeHHe u pabora
B PEaIbHOM MHpE. DTO O3HAYaeT, YTO JAXKE €CJIM KTO-TO XOPOIIO paboTaeT ¢ UMUTUPYEMBIMU
3amauamu B cpeie VR, TOT ke 4elloBeK MOKET He TaK XOPOIIO padoTaTh B peaJbHOM MHUPE.

3aoanue

PazpaboTtaTh KOHIENIMIO COOCTBEHHOTO BUpPTyaidbHOTO Mupa. Crenate mnoapoOHOe
OIKCaHKNe KaKoi-TuOO0 ClieHbl, OCHOBBIBAsICh Ha 3aKOHAaX U TpeboBaHmsx VR.

Koumponvhvie gonpocwi

1. Yto Takoe qu3ailH BUPTYyalbHOU peaabHOCTH?

2. KakoBbI 0COOEHHOCTH MPOEKTUPOBAHUS MTOJIb30BATEIbCKOTO HHTEpdeiica must VR?
3. KakoBbl 0cOOEHHOCTH peanu3aluu JeHCTBH B BUPTYaIbHOM MUpe?

4. Yro Takoe «rokcuuHble» VR-nipoekThi?

5. Kakue orpannyeHust HakJIaJpIBa€T BUPTYaJIbHbBII MUP Ha M10JIb30BATENS?

JlaGoparopHasi padora Ne4
Peanuzanus VR-npoexra.

Llenv: HayunThCS pa3padaThiBaTh TUIIOBOM MEPCOHAXK U1l BUPTYaJIbHOM peanibHOCTH B UNity.

Hnghopmayusn

[IporpammHuoe obecnieueHune HHTErpauu VR-ycTpoicTs.
CHavasia HY)KHO pa3o0paThcs €O crmocobamu o0bequHUTH mpoekT Unity ¢ ycrpoiicTBamu
BUPTYaJIbHOU pearbHOCTH. B 00miem cinydae mpoekT UNity momkeH coaepkaTbh 00bEKT KaMephbl,
KOTOPBI CIOCOOEH MPEAOCTaBIATh CTEpPEorpapuyecKoe OTACIbHOE U300paXkeHue sl ria3 Ha
VR-rapuurype. [IporpamMmmHoe obecriedyeHne Ajsi MHTETPAIlMH MPUIOKEHHH C TEXHUYECKUM
obecrieueHrneM VR 0XBaThIBaeT CIIEKTP HAUYMHAS CO BCTPOCHHOM MOJICPKKH U CICIUPHUSCKUX
JUIS. YCTPOWCTB MHTEP(EHCOB M 3aKaHUMBas OMOIMOTEKaMH, HE3aBHCUMBIMH OT YCTPOWCTB H
mwiatdopm.
Hauunas ¢ Bepcun 5.1 B Unity BritoyeHa BcTpoeHHas moanaepkka VR-rapautyp. Haunnast c
sToro momeHTa B Unity mmeercs HemocpencTBenHas moiep:xkka VR-yerpoiicts Oculus Rift u
Samsung Gear. Mmeercss BO3MOMKHOCTH HCIOJb30BaTh CTAHAAPTHBI KOMIOHEHT KaMephbl,
NOJ00HBIA TPUCOeTMHEHHOMY KommoHeHTy Main Camera u craHmapTHbie NpeaBapUTEIbHO
NIOATOTOBIICHHBIE Pecypchl mepcoHaxel. [Ipum cOopke MpoeKkTa ¢ yCTaHOBIECHHBIM B pa3Jielie
Player Settings nyumkrom Virtual Reality Supported okuHo oToOpaskaeT wu300pakeHHE CO
crepeorpaMuecKoi KaMephl U paboTaeT Ha IUIEeM-IHCIUIESX.
Co3nanue nmpenBapuTeIbHO MOAroToBIeHHOr0 00bekTa MeMyself Eye.
Jlns Havana co3aaguM OOBEKT, KOTOPBIA OyIeT MpeICcTaBUTEIeM T0JIb30BaTeNls B BUPTYaIbHOM
cpene. OH mpUTrOAMTCS JUIsl JEMOHCTpPAllUM TOTro, YTO pa3Hble VR-ycTpoiicTBa MOTYT
UCIIONIb30BAaTh Pa3HBIE PECYpChl KaMephl. DTOT OOBEKT OyAeT MpPEACTaBIISATh BUPTYaIbHYIO
000JIOUKY JUTSI PEaTbHOTO YEIIOBEKa.
Co31a1uM 0OBEKT, BBITIOIHSS CISTYIOUIHNE IIaru:
1. Otkpoiite mycroit Unity-mipoekr.
2. Otkpoiite ciieny Diorama, BeimosinuB koman sl File=> OpenScene.
3. U3 rnaBHoTro MeHto BeiOepute GameObjet - GameEmpty.
4. IMepeumenyiite o0bekT B MeMyself Eye.
5. Pacronokute ero Ha ciieHe B gocTymHoi nosunuu (0, 1.4,-1.5)



6. B manenu Hierarchy mneperanure oobekr MainCamera na MeMyself Eye, uTo0bl caenath ero
JIOYEPHUM OOBEKTOM.
7. Ipu BemeneHHoOM oOBekTe MainCamera MHUIMANM3UPYHTE 3HAYEHUS €ro KOMIIOHEHTA
Transform: va manenu Transform B BepxHem MpaBoM yriy pasjena MEIKHUTE Ha MKOHKE B BUIIC
niecTepEHKy 1 Beioepure Reset.
Oxno Game 1omkHO 0TOOpakaTh BCE, UTO HAXOJIUTCS B CIICHE.
Tenepb HY’)XKHO COXPaHUTh MHOTOPA30BBIN MPEIBAPUTEIBHO MOATOTOBICHHBIH OOBEKT B IMAIKe
Assets nanemnu Project, 4ro0sl UMETh BO3MOXHOCTh UCIIOJIb30BATh €0 MIOBTOPHO B APYTUX CIIEHAX
U JUI IPYTUX IEPCOHAXKEN.
st aToro:
1. Ha manenu Project nepeiiiuTe B manky BepxHero ypoBHs ASSetS, mIeTKHUTE MPaBOi KHOMKOM
Mmbil - U BeIOepuTe myHkT Create—> Folder. IlepenmMenyiiTe BHOBB Co3aaHHyr0 manky B PreFabs.
2. Ileperamure o0bekT MeMyselfEye B nanky Assets/Prefabs na manenu Project mis cozmanust
9K3EMILIAPA NPEBAPUTEIHHO MOJATOTOBICHHOIO O0OBEKTA.

3aoanue

Pa3paboraTh cOOCTBEHHBII TUIIOBO EPCOHAXK U COXPAHUTH €0, UCIOIb3ys MPUBEAEHHBIHI
ITOPUTM JJIs JaibHelero ucnoib3oBanus B VR.

KonmponvHuvle 6onpocwl

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

2. Yro TpedyeTcs 1 MHTETpalluy annapaTHol U nmporpaMMHoil yacteit VR-nipoexra?
3. Kakue BO3MOXKHOCTH 15l MHTErpauu ectb B Unity?

4. M0>XHO JI1 UCIIOJIb30BaTh Pa3pabOTaHHBIN IEPCOHAX MHOTOKPAaTHO?



Ipunoxenue 2

OueHoYHbIE cpeICTBA 1/l IPOBeIeHUs POMEKYTOUYHOM aTTecTalnu

a) [lnanupyemble pe3yJibTaThbl 00y4eHHs] U OLIEHOYHBbIE CPeICTBA JJsi NMPOBedEeHUS
MPOMEKYTOYHOM aTTeCTAIMHU:

Kon
HWHIUKaTOpa

HNupukarop
JIOCTH>KEHHUS
KOMIIETCHIIUH

O11eHOYHBIE cpe€acTBa

ITK-2: CrtocoOHOCTB K aHAJIM3Y MPOOJIEMHON CUTYyaIluH, pa3paboTKe TpeOOBaHUI K CUCTEME,
[IOCTAHOBKE IICJICH CO3/IaHUS CUCTEMBI, pa3pabOTKe KOHIIEIIUK CHCTEMBbI M TEXHHYECKOIO
3alaHds Ha CO3JaHHUE CHCTEMBI, MPEACTABACHHUS KOHIIECMINNA, TEXHUYECKOro 3aJaHus Ha
CHCTEMY U M3MECHEHHUI B HUX 3aMHTEPECOBAHHBIM JIUI[AM

[1K-2.1

OueHuBaeT BBIOOP
CPEJICTB M METOJIOB
IS IIPOBEICHMS

CHCTEMHOI'O aHaau3a
NP NPOECKTUPOBAHUH

IIPOrPaMMHOTO
oOecrieyeHus JUIst
ABTOMATHU3HUPOBAHHBIX
CHCTEM

BuptyanbHas peaibHOCTb - 3TO...

1) ogHA W3 TIEPEIOBBIX TEXHOIOTHI COBPEMEHHOCTH

2) IPUBBIYHOE COCTOSIHUE JUIsI MUPa POOOTOTEXHUKHU

3) TexHOJOTHs, NPUXOAAMas Ha CMEHY JOTOJHEHHOU
pearbHOCTH

4) mucHUIIMHA, KOTOPYIO MBI ceiiyac u3yyaem

5) KOMIIBIOTEPHBI MHUpP, B KOTOPOM 3aJCHCTBOBAHBI 5
OpPraHoOB YYBCTB YeJOBEKa

B kakux  oTpacniX, HE  OpPUCHTUPOBAHHBIX  Ha
pa3BICUYCHUS, BUPTyallbHAsl PEaIbHOCTh CErOJHs Haubosee
nonyisipHa B Poccun?

1) cembckOe XO3SHCTBO

2) IPOMBIIIUICHHOCTh

3) 000POHHO-TIPOMBIILICHHBINA KOMILIEKC

4) MeTMITMHCKAST OTPACITb

5) BCe OTBETHI BEPHBI

BribepuTe U3 npeAnioKEHHBIX JOKYMEHTOB T€, KOTOpPbIC
OTHOCSITCSI TOJIBKO K IU3aHY WP :

1) «OMHOCTPAaHUYHUK

2) «J1eCATUCTPAaHUYHUK

3) oOmmii (reHepaIbHBIN) TU3aHH-TOKYMEHT
4) 5CKHU3HBIN MPOEKT

5) TeXHUYECKOE 3aJJaHNe

[1K-4: Bnanenue 3HaHUSIMH U HaBBIKAMU 110 IPOEKTUPOBAHUIO MHTEpdelica Mo KOHUENIUN
M o0pasiy, K popManbHOMN OlleHKe HHTepdeiica, k aHanu3y oOpaTHOM CBS3H O
110JIb30BaTEILCKOM HHTEpdElice MPoIyKTa

I1K-4.1

OreHMBaeT KauecTBO
NPOEKTa U
peanu3au
uHTepdeiica
IPOTPaMMHBIX
MPOIYKTOB

Kakne xapakTepuCTHKH HYXXHO YUYHUTBHIBaTh INIPH BBIOOpPE
VR-yctpoiictea?

1) rmyOuHa morpy>KeHust

2) yno0cTBO HOLLICHHUS

3) TN oAy KOHTEHTA

4) Matepuai U3roTOBJICHUS

5) BapnabeIbHOCTh UCTIOTHEHUS

Bri6epuTte nuimHue komroneHTsl VR-mipoekra:
1) koHUeTIIHS

2) ceTTuHr

3) reviMruteit

4) pmsuka VR

5) 3ByK

6) xumust VR

7) TUHTBUCTHKA

K ocobennoctsam pazpaboTku HHTEpHEHCOB ISt
VR-nipunosxeHuii OTHOCSITCS:




Kon
WHIKATOpa

Wnauxatop
JOCTHKCHUS
KOMIIETCHIIUI

O1ieHOYHBIE CpeICTBA

1) 6opwba c 3pdexToM yKkaunBaHUSI
2) mpoayMaHHasl HABUTAIIHS B BUPTYAIbHOM MHpPE
3) MOACKA3KH JIJIsT HHTEPAKTUBHBIX 00HEKTOB

4) HalTOMMHAHUE MECTOHAXOXICHUS UTPAFOIIIETO
5) 6opbba ¢ cunapomMom CHEKaHBI




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

[IpomexxyTouHasi aTTecTanus MO AUCHUILUIMHE «APXUTEKTypa BUPTYaJTbHOU peaTbHOCTH
BKJIIOUAET TEOPETUYECKUE BOMIPOCHI, MTO3BOJISIONINE OLICHUTh YPOBEHb YCBOCHUS 00YUaIOUTUMUCS
3HAaHWMA, W TPAKTUYCCKUE 3aJaHWsl, BBISABIIONIAE CTENEHb CHOPMUPOBAHHOCTH YMEHUU U
BJIaJICHUH, IpoBOAUTCS B hopMe U PepeHINPOBAHHOTO 3a4eTa MOCIIE N3YUEHUS JUCIUILTUHBIL.

3aueT MO AWCHMIUIMHE MPOBOJMUTCA IO pe3yJbTaTaM OTUETHOCTH Ha JIA0OPATOPHBIX
3aHATHUAX C OMPOCOM B YCTHOU (hopMe MO ATamaM BBINOJIHEHHS U aKTUBHOTO BBICTYIUJICHHS B
Oeceie-00CYKIEHNU Ha JEKIUOHHBIX 3aHATHSX.

Ioka3zarenu u KpUuTEepUn oueHUBaHMsl TU(P(PepeHUMPOBAHHOIO 3a4eTa:

— Ha OIEHKY «OTJMYHO» — OOYydYaloUIMiCS TIOKa3bIBa€T BBICOKUH  YpOBEHB
c(hOpMHUPOBAHHOCTH KOMIIETCHLIUH, T.€. MOJHO PACKPBITO COAEpkKaHHE Marepuaya; 4éTKO U
MPaBUJILHO JIaHBI OMPEJEICHUS U PACKPBITO COJEpKaHUE MaTepuala; OTBET CaMOCTOSITEIbHBIM,
IIPU OTBETE UCII0JIb30BAHbI 3HAHUS, IPUOOPETEHHBIE PaHee;

— Ha OIEHKY «XOpouo» — OOydYaloIIMiiCs TIOKa3bIBa€T CpPEIHUN  YPOBEHBb
c(hOpMHUPOBAHHOCTH KOMIIETEHIIH, T.€. PACKPBITO OCHOBHOE COJIep KaHUEe MaTepralia B 00bEMe; B
OCHOBHOM TPABWJIHHO JIaHBI OMPEEICHUS, TOHATHUS; MaTeprall U3JI0KEH HEMOJHO, MPU OTBETE
JOTIYIIEHbl HETOYHOCTH, HApyIEHa MOCIEeI0BATEIILHOCTh M3JI0XKEHHS; JHOMYIICHbl HEOObIINe
HETOYHOCTH MPH BHIBOJIAX U MCIOJb30BaHUU TEPMHUHOB; IPAKTUYCCKHUE HABBIKM HETBEPIBIE;

— Ha OIICHKY «yJI0BJETBOPHUTEIbHO» — OOYUYaIOIIUICS MMOKa3bIBAET MOPOTOBBIA YPOBEHb
c(OpMUPOBAHHOCTH KOMIIETEHIIMH, T.€. YCBOEHO OCHOBHOE COJAEpKaHHE Marepuana, HO
U3JI0’KEHO (hparMeHTapHO, HE BCETa MOCIe0BaTEIbHO; ONPEAeNICHUS U TIOHATHUS IaHbI HE YETKO;
MIPAKTUYECKUE HABBIKU CIIa0bIC;

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

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



