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He.]'II/I, 3a/1aY1 1 IINTIAHUPYEMBIE PE3YIbTAThI Oﬁy‘leHHﬂ o TUCHMUIIJINHE

Henpro ocBoeHust nucuuiuinibl «AR- u VR-TexHonorum» siBisercs moixyyeHue 3HaHuW, YMEHHM,
HaBBIKOB M ONBITA JICITCIBHOCTH B 00JIACTH TEXHOJIOTUH BHUPTYaJIbHOW M JOMOJHEHHOH pEaJIbHOCTH,
HEOOXOMUMBIX JUIsl (DOPMUPOBAHHS KOMIETCHIMA W OOECIEYMBAIOIIUX JOCTHKCHHE TUIAHUPYEMBIX
pe3yIbTAaTOB OCBOCHHS 00pa30BaTeILHON MPOrPaMMBI.

3aaun AUCIMILIMHBL: M3yYeHUE OCHOBHBIX MOHATHHA W mpuHIUMIOB VR/AR cucrewm; - nzydenue

Bo3mokHOocTel VR/AR cucrem Ha ocHOBe MHTepakTUBHOM 3D- rpaduiku mjis pa3IudHbIX TPUMEHEHUH; -
U3y4eHue miaTGopm s CO31aHus MPUIIOKEHUN U 0COOEHHOCTEN MPOrpaMMHOM pean3allty.

Jis ycmemHoro u3ydeHus AucuMIIUHBL «AR- u VR-TexHomorum» oOydarouipecs: IOJKHBI
o0anaTe 6a30BBIMU 3HAHUSMU B CIEIYIOIIUX TEOPETUYECKUX TUCIUTLINHAX:

Jluneiinas anredpa MaremaTnueckuii aHaJIn3 dusuka.

O6yuenne mno guciumiuHe «AR- u  VR-texHomorum» HampaBieHo Ha (OpMUPOBaHUE
y oOyuaroummxcsa cieayoumx kommereHmii B cooTBeTcTBUM ¢ DPI'OC 29.03.03 «Texnomorus

noMrpaduuecKoro U ynakoBOYHOTO MPOU3BOJICTBAY:

Koa n HauMeHoBaHne KOMIIeTeH N1 HNHaukaTopbl 10CTHKEHUSI KOMIIETeHIINH

[1K-5 CnocoOeH pa3zpabaTbiBaTh
KOHCTPYKTHUBHBIC PEIICHHUS M OCYIIECTBIIATh
XYZ10’KECTBEHHO-TEXHIUUECKYIO pa3padoTKy
TM3aiH-IIPOEKTOB BU3yaJIbHOU
KOMMYHHUKAIIMM B COOTBETCTBUU C LIEJIEBBIMU
3a1a4aMy ¢ y4EeTOM TEXHHUECKUX U
[IPOTPAMMHBIX CPEJICTB B COOTBETCTBHUHU C
[ICJIEBBIMU 331a4aMH

NIIK-5.1 ®opmupyeT BU3yallbHbII CTUIIb
MIPOEKTa C Y4ETOM KOMIO3HUIIMH, [IBETOBOTO
peleHus, rpaguecKuX JIEMEHTOB,;
MPUMEHSIET IPUHLIUIIBI PUPMEHHOTO CTUJIS U
OpeHI-KOMMYHMKAIUH, ajanTupyeT Ju3aiit-
pelieHus 1 pa3IMuHbIX HOCUTENEH,
OLICHMBAET XY/ 0KECTBEHHYIO
BBIPA3UTEIbHOCTh U OPUTMHAIILHOCTD
JIN3alH-KOHIIETIMH C yYETOM LIEIEBOrO
Ha3HAYCHUS

NIIK-5.2 AprymeHTHpOBaHHO
000CHOBBIBAET Xy/10)KECTBEHHBIE U
KOHCTPYKTHUBHBIE PELICHHUsI, OLICHUBAET U
KOPPEKTHUPYET POEKT Ha OCHOBE 0OpaTHOM
CBSI3U, COCTABIISICT TEXHUYECKOE JIISI
MIPOM3BOJICTBA OOBEKTAa BU3yaJIbHOM
KOMMYHUKAIH

HIIK-5.3 AHanu3upyeT 1eneByro
ayIUTOPUIO U KOHTEKCT UCIIOIb30BAHMS
Iu3alH-peieHus, QOpMUpPYET BU3yalIbHBIH
A3BIK, COOTBETCTBYIOIINI MAPKETUHTOBBIM,
PEKJIaMHBIM M HH(OPMAIIMOHHBIM 3a/1a4aM
IpOeKTa, 00eCeYynBaeT JOrMYHOCTb,
y10004NTaEMOCTb U JOCTYITHOCTb
uHpOpMAaLUU B BU3yaJbHON KOMMYHUKALIUU

NIIK-5.4 ®opmynupyeT TEKyLUue U




KOHEYHBIE IIeTTN TU3aiH-TIPOEKTa 00bEKTOB
BU3YyaJbHOU MH(pOpMaLK, HISHTU(DUKALIUN
Y KOMMYHHUKAaIMH, HAaXOAUT ONTHUMAJIbHBIE
TEXHUYECKHUE U KOHCTPYKTOPCKUE CIIOCOOBI
UX TOCTUKEHUS U pEIICHUs

HIIK-5.5 OcymiectBiisieT pa3paboTKy U
KOHCTPYKTHUBHOE PEIICHHUE JU3aiH-TIPOCKTOB
00BEKTOB BU3yallbHON HH(OpMAIuH,
UICHTU(PUKAIIMA U1 KOMMYHUKAIIUU
MPOYKIIMM Ha OCHOBE COOTBETCTBYIOIIIEH
JIOKYMEHTAIIUU

NIIK-5.6 Bananeer npodeccuoHanbHbIMU
nporpamMMamu Juist rpa)u4eckoro Iu3aiHa u
BU3YaJIbHOW KOMMYHHKAIIUH, HCIIOJIB3YET
3D-mozaenupoBaHue, aHUMAIIHIO U
WHTEPAKTHBHBIC TEXHOJIOTUH, OITUMHU3UPYET
(bhaliel 11 Pa3IMYHBIX IIATHOPM U
HOCHUTEIIEH ¢ yu4eToM TpeOoBaHMA
MIPOM3BOJICTBA; pa3pabaThIBacT
TEXHUYECKYIO JJOKYMEHTAIHIO [T Iepeaayun
B IIPOM3BOJICTBO

HIIK-5.7 OcymiecTBisieT U3roTOBJIEHUE
OTIBITHBIX 00PA3II0OB, MOJICICH U MTPOTOTHUIIOB
KOHCTPYKTOPCKHX PEIICHUH Tu3aiiH-
MIPOEKTOB 00BEKTOB BU3YaJIbHOMN
nH(popMaInu, HICHTUDUKALUN U
KOMMYHHKAITIH




B pe3ynbraTe 0CBOCHUS JUCHUILIMHBL CTYACHT JOJDKEH:

3HaTh:!

- IPEATIOCHUIKHI, HICTOPHIO, 00JIaCTH MTPUMEHEHHSI CHCTEM BUPTYaJILHOM 1

JIOTIOJTHEHHOM PEaIbHOCTH;
- OCHOBHBIE OHATHS, IPUHLIUIIBI 1 HHCTPYMEHTAPUH Pa3padOTKU

cucreM VR/AR, a Taxxe 000opyioBaHue J1s peau3aiii;

e - DTambl U TEXHOJOTHH co3gaHus cucteM VR/AR, ee KOMIIOHEHTHI;

L] - KOMIIaHHH, 3aHUMAaromue JII/II[I/IPYIOH_II/Ie IIO3UIINU B O6HaCTI/I
pa3pabOTKH MPOrpaMMHOI0 | amnmapaTHoro obecreuenus cucteM VR/AR.
YMeTh:

e - NPUMEHSATH NOJYYCHHBIC 3HAHUSI IPU TPOCKTUPOBAHUH CHCTEM VR;

e - co3nmaBaTh 3D-Mojenu B cucTeMax TpexXMepHOU rpaduKu u/uim
UMIIOPTUPOBATh UX B cpely pa3padboTku VR/AR;

- IPUMEHSTH IPOTPAMMHBIC HHCTPYMEHTApUH IS pa3paboTKH
UHTEPAKTHUBHOMN TpexMepHo rpaduku; Biaaers:
- TEPMUHOJIOTHEN pa3paboTYrKa CUCTEM HHTEPAKTUBHOTO TPEXMEPHOTO MOJICIIMPOBAHNS;
- HaBBIKaMU pa3paboTtku cuctem VR/AR.
OCHOBHBIC HANIPaBJICHUS B M3yYCHUN TEXHOJIOTHIA BUPTYaIbHOHN U JIOTIOJTHEHHON pealbHOCTH:
- METOJIbl U AJITOPUTMBI KOMITBFOTEPHOTO 3pEHUS U pacrio3HaBaHus 00pa3oB Ha 6aze OpenCV;
- CIocOOBI TIOCTPOCHHS TPHJIOXKCHHN Juis rojorpadudeckoit  1uiatgopmel  Microsoft Windows
Holographic;
- METOJIbI U JITOPUTMBI TPOTPAMMHUPOBAHUSI UHTEPAKTUBHOI KOMITLIOTEPHO# rpaduky;
- METOJIbl U CIIOCOOBI MOCTPOEHUSI HIPrOHOMUYHBIX YEJIOBEKO-MAIIMHHBIX UHTEP(ENHCOB, B TOM YHUCIIE U
peaibHOrO MaciTaba BpeMeHHU.

O0JacTh NPpUMEHEHNS 1 HOPMATHBHbBIE CCHLIIKH

Hacrosmas nporpamma y4eOHOM AUCIMIIMHBI yCTaHABIMBACT MUHUMAJIbHbIE TPEOOBAaHNUS K 3HAHUSM U
YMEHHUSM CTY/ICHTA U OIPENEseT CoAepKaHUE U BU/Ibl yUEOHBIX 3aHATUI U OTUETHOCTH.

ITporpamma pazpaborana B 2024 roxy B COOTBETCTBHH C:

° OI'OC 29.03.03. TexHOMOrUs NMOIUTPAGUIECKOr0 U YIIAKOBOUYHOT'O MPOU3BOJICTBA

° AkaneMudeckuil yueOHBbIH 11aH o HanpaBieHuto noarotoBku: 29.03.03 TexHomorus
NONUTPaUIECKOTO U YITAKOBOYHOTO pon3BoaAcTBa. [Ipoduns: «/u3aitH 1 TEXHOIOTUH TPOU3BOJICTBA
BU3YaJIbHOTO KOHTeHTa». Popma 0Oyuenus — ounas. 2024.

° Marpuiia KoMIeTeHIri 1o HanpasiaeHuto noArotoBku 29.03.03 TexHonorus noaurpadhuueckoro
¥ YIIAaKOBOYHOTO NMpou3BoAcTBa. [Ipoduis: «/u3aiiH 1 TEXHOIOTUHU TPOU3BOICTBA BU3YaIbHOTO
KOHTeHTa». Popma 0OyueHus — ounas. 2024.

o Vka3 IIpe3sunenra Poccuiickoit @enepannu ot 01.12.2016 Ne 642 «CrpaTterun Hay4Ho-
TEeXHOJIOrn4ecKkoro passutus Poccuniickoit denepanum».

° [Tpuxa3 Munucrepcta o6pasoBanus U Hayku Poccuiickoit @enepannu ot 23.08.2017 Ne 816 «O6
yTrBepkaeHuH [Topsiaka mpuMeHeH!s OpraHn3alusIMU, OCYILECTBIIIOLMMH 00pa30BaTEIbHYIO
JEeSITeIbHOCTb, JIEKTPOHHOI0 O0Y4YEeHHUs, IUCTAHIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTMH IpH
peanu3any 00pa30BaTENbHBIX IPOrPaMM».



1. Mecto nucuumiiuHbl B cTpykrype OIl 0akanaBpuara

JlMCIUIUIMHA OTHOCUTCS K 00s13aTeIbHO YacTH 0JI0Ka , 4acTh, popMuUpyemasi ydacTHUKaMHU
obpasoBarenbHbIX oTHOIIEHUH (B1.2)

Juctunnuna « AR- u VR-TexHOIOTHIY IOTMUECKH CBsI3aHa C MOCIEAYIOIUMU JUCIUTUTMHAMU:
B yactu, hopmupyemoit yuacTHUKaMU 00pa30BaTeIbHbIX OTHOILICHUH:

. Teopus kommnozunuu U ['paduueckuii 1u3aitH BU3yalbHOTO KOHTEHTA

2. CTpyKTypa ¥ coiepkaHue TUCHUTLTUHBI

OO6m1ast TPy 10€MKOCTb JUCIUIUIMHBI COCTABIISIET 4 3a4eTHBIC €IMHUIIBI - 144 yaca.

3.1. Buasbl yueOHO# padOThI M TPYI0€MKOCTH

Ne Cemectp
. KosmyecTBo
n/n Bun yueOHoii padoTnl Cemectp 8
4acoB ”
1 | AyauTopHble 3aHATHS 90 36 54

B Ttom umucre:

11. | Jlexuuu 18 9 9

12. | CemuHapckue/mpakTHUECKUE 3aHATUS 72 36 36

1 | JlJabopaTopHble 3aHITHS

2 | CamocrosiTeqibHasi paboTa CTy/AeHTa 90 45 45

3 | [IpoMexyTOUHAs aTTeCTALUSA

3auer 3 3 3

Hroro 180 90 90

3.2. TemaTn4eckuii NIJIaH U3y4eHHUs TUCHUTLIUHBI

Pa3zmemién B mpusoxenuu 1 k paboueit nporpamme.

Conep:xanue pa3aejioB IMCHHIIMHBI



Beenennue.

Tema 1. Uro Takoe AR/ VR/ MR: ucropus nosiienus, pazpurue, Hacrosuee Tepmunonorus. YTo Mel
noHuMaet noa repmuHamu AR/ VR/ MR.

Tema 2. Uctopust pazButus texnosnoruu. Chepsl npumenenus Y et Another Reality: ot HOBBIX mmaTdopm
K TanqmadTy pemieHuid. TeHaeHIun pa3BUTHsL PbIHKA, IPE3CHTALUS AaHATUTUYECKUX MAaTepUaIOB 110
peiKy AR/VR

Pa3znea 1. Texunueckue cpeacTna 1Js co3aanus u padorsl ¢ AR/VR TexHosorueit

Tema 1. ['ajxetsl. Pa3HOBUAHOCTH M OCOOCHHOCTH

AmnmnapaTasle pemeHus i padotel ¢ AR/VR. 3HakoMCTBO ¢ ycTpoiicTBaMu, peICTaBICHHBIMU Ha
PBIHKE: pa300p CyIIECTBYIOIUX YCTPOMCTB s 2 IEMOHCTPALIUH PEATbHOCTE!: IIIJIEMbI, OYKH, BAPUAHTBI
MHTEPaKTHBA, 0030p KOMIIBIOTEPOB, CEPBEPOB, TeNIS(OHOB JIJIs 3aIyCKa TEXHOJIOTUU

Tema 2. [lmardpopmer u copt. Ocobennoctu Unity

Tema 3. [IyTs k full immersion VR (uHepunanbHbIi, MO3UIMOHHBIA TPEKUHT U TPEKHUHT TeJia YeTIOBEKA)
Tema 4. XanTtuk-ycTpoiicTBa U niepeiada TaKTUIIbHBIX OLYIIEHUM, 3a1aX0B U BHEITHUX BO3/IEHCTBUM
Paznen 2. Cepnl npumenenusi AR/VR TexHoJsioruei

Tema 1. OOpa3zoBanue: MKOIBHOE / YHUBEPCUTETCKOE / AUCTAHIIMOHHOE / KOPIIOPATHBHOE / TPEHAXKEPHI /
CHUMYJISITOPBI

Tema 2. [IpoekTupoBaHue, NPOTOTUIUPOBAHUE I MHIyCTPUAIIbHBIX 3a7a4

Tema 3. Phygital-peBomtonus

Tema 4. Konrtent B popmare 360

Tema 5. Tema 5. TenneHIMM MaccoBOro CO3/1aHMS KOHTEHTA

Tema 6. KoMmMyHHKaIMK C KCIIOJIb30BAaHHEM BUPTYAIbHOTO IpOCTpaHcTBa. Pa30op koHuenmii
B3aMMOJICHCTBUS B COMANIbHBIX Ccpesiax ¢ ucnoib3oBanneM AR/VR

Tema 7. HoBble popmaThl HCKYCCTBA: CO3/1aHUE IPOU3BEICHUI BUPTyallbHbIe/HHTEPAKTHUBHbIE rajiepen
HCKYyCCTBa

Tema 8. [Ipumenenne AR/VR TexHoI0rHMM B IPOMBIIUIEHHOCTH

Pa3gen 3. Oco0eHHOCTH NPOEKTOB € TEXHOJIOTHSIMH JONOJHEHHOH M BUPTYaIbHOH pealbHOCTH
Tema 1. Oco6eHHOCTH BOCIIPHUSATHS MT0JIb30BATEIEM BUPTYyalbHOU cpeibl. PaboTa co3HaHus yenoBeka Ha
ypoBHe HeiipoHoB. HroaHch! hopMUpOBaHUS YETOBEYECKOTO 2 BOCIIPUATHUS

Tema 2. HroaHchl co3iaHusl KOHTEHTA C 11€1bI0 (HOPMHUPOBAHMS Y TIOJIb30BaTElIsl BOBJIEUEHHOCTH

Tema 3. buzHec-Moienu NpoeKToB U KoMIaHui otpaciau [Ipobiaemsl, B pelieHMH KOTOPBIX TOMOTat0T
AR/VR-TexHonoruu, u npo6yieMbl caMOi TEXHOJIOTUN

Tema 4. [IpoGiieMbl pa3BUTHS HHAYCTPUU U OBICTPOTO BHEJPEHHUS B MACCOBOE HCIIONIL30BAHHE

3.3. Temaruka npakTU4ecKHX 3aHATHH 10 JTUCUUILUIHHE

No HauMeHoBaHue TeMblI

Copaep:xanue TeMbl (pa3aeia
n/n | (pasjneia) AMCUMIUIMHBI aep (pasnena)

1 L. HAKOMCTB KOCHCTEMO i -
OCOGEHHOCTH g 3HaKOMC oAc t:;toc cremoii  Unity Penaxrop,
POCKTHPOBAHMS Au3aitt- | © HaqHSIe CepB;’ICH’ sset Store R

) HaKOM -
OGBEKTOR akoMcTBO ¢ penakropom Unity - Mepapxus,

CIIeHa, peXXUMbI TeCTHUpOBaHus, Project Settings, c6op
UTPBI 110]] Pa3INYHbIE TIaT(HOPMBI

3. ®wusuka B Unity - Kosaiinepsl, rpaBuTanus, Gu3nuecKue
MaTepHabl




4. Jwu3zaiin: co3nanue u 3arpyska 3D-00beKToB,
peoOpa3oBaHus U aHUMalMsl, TEKCTypUPOBaHUE
00bekTOB, UMIIOpT 3D-Moenei
5. Cucrema anumanwii B Unity - sprite animation, animation
controller
6. Cucrema Ul B Unity - aeMeHTHI, alanTHBHAs BEPCTKa,
paspelieHus 3KpaHa
7. Pabota co cBeTom B Unity - TUITBI HCTOYHHKOB
CBETa, OCHOBBI 3all€KaHUs, ONITUMH3ALUs CBETA
8. Pa6ota c aynno B Unity - BeIBOJI (HOHOBOI MY3bIKH,
BOCIIPOU3BEICHUE 3BYKOBBIX

3¢ dekToB no codwrTrro, 3D Audio

9. Co3pmanue uckyccTBeHHOro HHTeIUIekTa: Immediate Mode
GUI. Knaccer Mathf,

Random, Invoke. Coroutines. 3HaKOMCTBO ¢ CEMEHCTBOM
NavMesh.

NavMeshAgent, OffMeshLink, NavMeshObstacle

10. Onrummzanus urp. Profiler, Draw Calls, Poly count

ﬂOHOJ’IHCHHaH PCaIbHOCTDL

1. HcTopust BOBHUKHOBEHUS, CO3aHUS U
Pa3BUTHSI JOMIOJHEHHOH peasbHOCTH
2. BapuaHTbI UCIIOJIb30BAHUS TEXHOIOTHH: TeNe(OHBI /
IPOEKTOPHI / 0ukH. OTIN4us U

MIPUOPHUTETHI

3. B03MOXHOCTH TEXHOJIOTHH TOIMOJHECHHOM
peanbHOCTH. SIpKHe KeChl € NCTOJIb30BAHUS
texnoaoruiit ARkit u ARCore

4. Coznanue mozenei. [IpuMeHeHne Cl0KHbIX aHUMAIUH.
Nmnopt moneneit u3 3Ds

Max, HacTpoiKa U pa3MEIICHUE UX B CIIEHE.

W

3amyck npunoxenus ¢ ucrnonb3oBanneM ARkit u ARCore

[Touck nosepxnocreit B ARKit u ARCore

7. Vuforia. [Tpunnun padotsel SDK, B3aumoneiicTBue ¢
MapKepamH.

8. Vuforia. [To3urnmonupoBaHre 00bEKTOB C TOMOIIBI0 METOK

(metku Image Target,

a




MeTku VuMark, rpynmna merok (Multi-Target), nnnnaapudeckue
meTkH (Cylinder Targets), TekcTOBBIE METKH, pacro3HaBanue 3D
00wekToB (Object Target), pacmiupeHHOE CIICKECHHE 32 METKON
(Extended Tracking), Texnomorust Smart Terrain.

9. TpekuHT U pacrio3HaBaHHE JIUL/N300paKeHU Ha Oa3e
ARKkit & ARCore
10. Ucnonp3oBanue Google Blocks

11. WHTerpariys pacroioXeH s HTPoKa B TPOCTPAHCTBE C
ARKkit u ARCore

PazpaOotka npuioxeHuil.
WNHuBUyanbHbIA POEKT

1Pa3numa mexay AR, Virtual Reality (VR) u Mixed Reality.

2 OGopynoBaHue.
3 Benyume komnanuu-pazpadorunku VR/AR npoekTos. 4
[Tnardopmsl A pazpabotku npunoxeHuii AR.

5 Drarmbl pa3paboTKu: BEIOOP CPElbl ¢ yIeTOM 0COOESHHOCTEH
(MOOMIIBHOE MTPUIIOKEHUE, IPOMBIIIICHHBIA TN KOPIOPATUBHBIIHI
KOHTEKCT), BHIOOP MHCTPYMEHTAJIbHBIX CPEJICTB, pa3padoTKa
nu3aitHa, KoaupoBaHue (0ToOpaXxeHue, B3auMOoeiCTBHE,
MOJJIEPKKA), TECTUPOBAHHUE.

6 TexHomnorus pazpabotku AR-npunoxenus B Unity

3anmyck 1 oTi1a/IKa MPUIIOKEHHSI: CIOCOOBI OTIAAKHU TPUIIOKEHNUS,
Hayaso paboThl C MPUIIOKEHUEM, B3aUMOECHCTBUE C
MIPUJIOKEHUEM U Pe3yJbTaThl €r0 pabOTHI.

Metoauka npenogaBanus JucUMILIMHbl «AR- 1 VR-TexHonorum» n peanusanns KOMIIEKCHOTO MOAX0AA
B M3JI0KEHUM U BOCIPHUATHM MaTepuaja IpelyCMaTpUBaeT HCIIOJIB30BAHME CIECAYIOIIUX AaKTHBHBIX U
MHTEPAKTUBHBIX (POPM MPOBEJCHUS TPYNIOBBIX U MHAUBUAYAIbHBIX ayJAUTOPHBIX 3aHITHI B COYETAHUH C
BHEAYJAUTOPHOM paboToi C 1enpio (OPMHUPOBAHUS M PA3BUTUSA NPO(ECCHOHAIBHBIX HABBIKOB,

00y4JaroImuxcs:

- JICKIIMH C UCITIOJIb30BaHUECM HpC3CHTaI_II/II>'I;

— nabopaTopHbIe PabOTHI, BHITIOJHAIOTCS U OOCYXKIaloTCsl KOMIUIEKCHbIe yueOHbie 3amanus (KY3), a

Tak)Ke MPOBOIUTCS 3aCIYIINBAHUE U 00CYKICHUE TOKIIA/I0B;
- KOHCYJIbTAIIUU MIPENO/IaBaTeis;

— CaMOCTOATCIbHAsA pa60Ta, 3aKpCIUIAOIIAA 3HAHUA, YMCHUSA W HABBIKU, IOJYUCHHBIC B XOIC J'ICKI.IHfI,

CEMHUHAPOB U MPAKTUYCCKHUX SaHﬂTHﬁ;
- HUTOTOBBIM KOHTpPOJIb B q)opMe 3a4eTa.

4. YueoHo-MeTOANYeCKOE 1 MHPOPMAIIMOHHOE 0fecTiedyeHne

HopmatusHblie 1okyMeHTbI 1 'OCToI

° ®I'OC 29.03.03. TexHonorus MOAUTpapuIECcKOro M yrakoBOYHOTO ITPOU3BOICTBA




° AkaneMHyecKHi yueOHbIH IJ1aH 10 HanpaBieHuto moarotoBku: 29.03.03 Texunonorus
NOJUrpadUUecKoro U yrmakoBOYHOTO MPon3BoAcTBa. [Ipoduis: «/{n3aitH 1 TEXHOIOTUH TPOU3BOICTBA
BU3yaJIbHOTO KOHTEeHTa». Popma oOyuenus — ounas. 2024.

° Marpuiia KOMIeTeHIMH 1o HanpasieHuto noArotoBku 29.03.03 TexHonorus noaurpaduaeckoro
U YIIAaKOBOYHOT0 npou3BozacTsa. [Ipoduis: «/u3aiiH 1 TEXHOIOTUU IPOU3BOACTBA BU3YaJIbHOIO
KoHTeHTa». Dopma oOyueHus — ounas. 2024.

° Vkas3 Ipe3sunenta Poccuiickoit @enepanuu ot 01.12.2016 Ne 642 «CTtpaTerum Hay4yHO-
TEXHOJIOTHYECKOro pa3Butus Poccuiickoit denepanuny».

° [Tpuxa3 Munucrepcra o6pasoBanus U Hayku Poccuiickoit @enepaunu ot 23.08.2017 Ne 816 «O6
yrBepkaeHnn [lopsiaka mpruMeHeH s OpraHu3alusIME, OCYIIECTBISTIONIMMH 00pa30BaTEIbHYIO
ACATCIIBHOCTD, 3JICKTPOHHOTI'O O6y‘~I€HI/I$I, JUCTAaHIIMOHHBIX O6pa3OBaT€J'IBHBIX TEXHOJIOTHI npu
peanuzanuu 00pa3oBaTEILHBIX TPOTPAMM».

4.1. OcHoBHas JUTEpaTypa

1. Jluteparypa

2. OcHoBHasi 1uTepaTypa 1o JMCHUILINHE:

3. 1. Txxonaran, JI. Bupryansnas peansnocts B Unity [Dnexktponssiit pecype] / JI. [xonataHn ; nep.
c aura. P.H. ParumoB. — Onexrpon. nan. — Mocksa : JIMK IIpecc, 2016. — 316 ¢. — Pexum nocryna:
https://e.lanbook.com/book/93271. — 3arn. ¢ skpana. 2. VBannusckas H.I'. IlepcnextuBa. Teopus u
BUPTyaJbHasl peaibHOCTh [DNEKTPOHHBIN pecypc]: yuedHoe nocodue/ MBannusckas H.I'.— DnextpoH.
TeKkcToBble NaHHble.— HoBocubupck: HoBocuOupckuil rocynapcTBEHHbIM TEXHUUYECKUH YHHUBEPCHUTET,
2010.— 197 ¢.— Pexxum noctymna: http://www.iprbookshop.ru/44820.html.— 9BC «IPRbooks» 3. Mapos
M. H. 3ds max. PeanbHas anumanus u BupTyanbHas peanbHocTh/ Cankt-IlerepOypr: ITutep, 2006. — 414
C.

4.2. JlomosHMTeJBHAas TUTEPATypa
5. 1. TopH, A. OcHoBbl anumanuu B Unity [Onekrponnsiit pecype] / A. TopH ; nep. ¢ anri. P.

ParumoBa. — Onextpon. nan. — Mocksa : JIMK Ilpecc, 2016. — 176 c. — Pexum nocryna:
https://e.lanbook.com/book/73075. — 3ari. ¢ akpana. 2. TopH, A. ckyccTBO co31aHus CIICHAPUEB B
Unity [OnekTponHBIi pecypce] : pykoBojacTBo / A. TopH ; niep. ¢ anri. P. H. ParumoBa. — DniekTpoH. faH.
— Mocksa : JIMK Ilpecc, 2016. — 360 c¢. — Pexxum nocryma: https://e.lanbook.com/book/82812. —
3arin. ¢ akpana. 3. Jlukuncon, K. Ontumuzanus urp B Unity 5 [Dnekrponnsiii pecypce] / K. Iukuncon. —
OnektpoH. gaH. — Mocksa : JIMK Ilpecc, 2017. — 306 c¢. — Pexxum goctyna:
https://e.lanbook.com/book/90109. — 3aru. ¢ sxpana. 4. Bnosun A.C. /luzaiin urp u MeIuanHayCTpUH.
[Tepconaxknast rpadvka v aHUMAIs [ DIEKTPOHHBINA pecypc]: yueOHoe mocobue/ Bnosun A.C.—
DeKTpOoH. TeKcToBbIe JaHHble.— CapaTo: CapaTOBCKHUI TOCYJapCTBEHHbIN TEXHUYECKUN YHUBEPCUTET
umenu 0.A. I'arapuna, 9bC ACB, 2015.— 267 ¢.— Pexum nocryna:
http://www.iprbookshop.ru/76480.html.— 3BC «IPRbooks»

6.

7. DJIeKTPOHHBbIE pecypchl:
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1. Pazpabotka urp Ha Unity: https://www.intuit.ru/studies/courses/3487/729/info 2. OcHOBBI pa3paboTKH
KommbioTepHbIX UTp B XNA Game Studio https://www.intuit.ru/studies/courses/1104/251/info 3.
PazpaboTtka kommbroTepHBIX Urp 11 Windows Phone 7 ¢ ucrionb3oBannem texnonoruit Silverlight u
XNA https://www.intuit.ru/studies/courses/3725/967/info 4. PazpaboTka KOMIBIOTEPHBIX UTP Ha S3BIKE
Python https://www.intuit.ru/studies/courses/3728/970/info 5. Pa3paboTka KOMIBIOTEPHBIX UTP C
nomoinbio Python u Pygame https://www.intuit.ru/studies/courses/3730/972/info

7.1.  DJaeKTpoHHBbIE 00pa3oBaTe/bHbIE PeCyPChl

[IpoBenenue 3aHATHI M aTTecTalMii BO3MOXKHO B JUCTAHIIMOHHOM (hopMaTre ¢ IPUMEHEHUEM CHCTEMBI
nucTaHiMoHHoro oOyueHus: yHupepcutera (CJIO-LMS) Ha ocHOBe pa3paOOTaHHBIX M 3JIEKTPOHHBIX
obpazoBarenbHbIX pecypcoB (DOP) o Bcem pazzenaM nporpaMMal:

AR- u VR-TexHonorun https://online.mospolytech.ru/course/view.php?1d=6408

Pazpaborannsie DOP BKII04alOT TPEHUPOBOYHBIE M HTOTOBBIE TECTHI.
[Topsimok  mpoBezneHust pabOT B JUCTAHUMOHHOM  (opMare yCTaHABIMBACTCS  OTJCIbHBIMU
pacropsHKeHUSIMU TIPOPEKTOpa 1Mo y4eOHOH paboTe W/WiH HEHTPOM yueOHO-METOJMUECKOi padOoTHI.

Kaxp1ii cTyieHT 00ecTieyeH HHIUBUIylTbHBIM HEOTPaHUYEHHBIM JIOCTYIIOM K DJIEKTPOHHOU OHOJIHOTEKE
Mockosckoro [Tonutexa
https://online.mospolytech.ru.

4.5. CoBpemeHHbIe Tpo(eccHoHaIbHBIC 0a3bl JAHHBIX 1 HHPOPMALMOHHBIE CIIPABOYHbIE CHCTEMbI

Ilepeyens pecypcoB cetn UHTepHeT, JOCTYNHBIX /ISl OCBOCHUS AHUCHMIIJIMHBI:

Ne HaumeHnoBanue Ccblika Ha pecypc JocrynHocTs

JIeKTPOHHO-0M0/IHOTEeYHbIE CHCTEMBbI

Jlanp https://e.lanbook.com/ JloctynHa B cetn
WNurepuer 6e3
OrpaHUYEHUN

IPR Books https://www.iprbookshop. | JloctymHa B cetn
ru/ WnTepuer 6e3
OrpaHUYEHU I

IIpodeccnonanbHbIe 0a3b1 JAHHBIX

baza nanHbIX Hay4HOI A51eKTpoHHOH | http://www.elibrary.ru JlocTynHo
OubIMOTEKH

(eLIBRARY.RU)

5. MarepuajibHO-TeXHHYECKOe o0ecredeHue AUCHUTLINHBI
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MaTepI/IaJ'IBHO — TeXHHYecKas 0Oasa YHHUBCPCUTETA obecneynBaeT IIPOBCACHUC BCECX BHUJOB SaHHTHﬁ,
npeayCMOTPCHHBIX y‘IG6HbIM IJIaHOM, U COOTBCTCTBYCT I[ef/’ICTBYIOH_[I/IM npaBujiaM U HOpMaM.

6. MeTronnueckue peKOMeH Al UK

6.1. Meroauyeckue peKOMeHIAIUM ISl IPenoaaBaTest

B mpouecce caMOCTOSATENHHOTO M3Y4YEeHUSI MaTepraia HeOOXO0IMMO OPUEHTHPOBATHCSA HA CHEIHATBHYIO
JUTEPATypPy, UHTEPHET-UCTOUYHUKH B oOsactu IT-Pemennii

[IpenonaBatenp mpu MPOBEACHUU 3aHSATHH PYKOBOJICTBYETCS JUYHBIM MPO(ECCUOHATBHBIM OIBITOM B
COOTBETCTBUU C y4eOHBIM IJIaHOM, TpaduKOM Y4eOHOro mpoiecca M JaHHOW mporpammoii. OCHOBHOM
[ENBI0 TPENOJABaTeNs SBISETCS (OPMUPOBAHUE JIMIHOCTH OOYYarOMIerocs, OPUEHTHUPOBAHHOW Ha
pohecCHOHANBHYIO IEATEIbHOCTD .

MeToauueckue YKazaHus M0 BLIMOJIHEHHUIO M IIOATOTOBKE YCTHBIX JOKJIA/I0B

Llenpro mokmajma sBISETCS paciidpeHHe U yriayOnenue 3HaHuil B oOinacth AR m VR Texnomoruid.
CamocTosrenpHas paboTa Hal TEMOM JIOJDKHA TPUBUTH CTYICHTY HABBIKU CAMOCTOSITEIIBHOTO TBOPYECKOTO
MBIIUICHUST U CYXKJICHUN; HAyUYUTh apryMEHTHUPOBAHHOMY H3JIOKCHHIO CBOMX 3HAHUU U yOeXKICHWI B
dbopme npe3eHTanui U JOKIJIAI0B.

CryneHT BbIOMpaeT TEMY CaMOCTOSITENILHO, C BO3MOKHOCTBIO KOHCYJBTAILIUU C MpemnoiaBateneM. Beibop
TEMbI JIOJDKHBI TOJACKAa3aTh JIMUHBIE NPO(ecCHOHATbHbIE HMHTEPECHl CTyJeHTa. Tembl TOKIaJoB B
00s13aTeNbHOM TIOPSJKE COTJIACOBBIBAIOTCA C TpemnofaBarenem. Jlns paboTel Haa W30paHHON TeMOM
oOyyaromeMycsi HaJUIeKUT MOA00paTh U U3YyUYHUTh COOTBETCTBYIOIIME WCTOYHUKA HHPOPMALIUH
(TuTepatypy, UHTEpHET-pecypchl U T.M.). CaMOCTOSTENBHOCTh CYKIEHUN B M3II0KEHUU HE HCKIIOYaeT
TOYEK 3PEHUS, TOYEPITHYTHIX U3 CIICIMATIbHBIX HHPOPMAIIMOHHBIX HCTOYHUKOB.

Jlokmaa-npe3eHTaluio  JKEIaTeIbHO CONPOBOAUTH PA3BEPHYTHIM IUIaHOM. BHavane cocrasisercs
MIpeIBApUTENIbHBIN TIJIaH; 3aT€M, KOTJla MaTepuaj Mo TeMe OKOHYATEIbHO COOpaH, U3yueH U MPOIyMaH,
cleyeT MPUCTYMUTh K €ro OKOHYaTeNIbHOMY BapuaHTy. [lmaH momokeT BBIpabOTaTh JIOTUYECKYIO
MOCJIEIOBATEILHOCTh MBIIIVICHUSI W YeT4Ye BBIIBUTH TMOCTaBIeHHBIE 3amaun. CTpyKTypa JOKIana-
MPE3EHTALNUN ONPEACIISIETCA B KaXKIOM OTAEJIBHOM CJIydae, UCXOMs U3 XapaKTepa pacKpbIBAEMOW TEMBI.
KenatenpHo, yTOOBI OHA BKJIIOYAJIa BCTYILJIEHHWE, OCHOBHYIO 4acTh, 3akirodeHue. CremayeT mpoaymaTh
MPONOPLIMOHAIBHBIE COOTHOLIEHUS BCEX YaCTEW JOKJIIAAa-IPE3EHTALMU B COOTBETCTBUU CO 3HAYUMOCTBIO
KaXJI0M M3 HUX B 00IIEH CTPYKType pabOTHI.

1. DoH/I OLEHOYHBIX CPEACTB

OneHOYHBIMUA CpPEACTBAMH OCBOCHHUS MUCHUIUIMHBI W TEKYIIETO KOHTPOJS YCIEBAEMOCTH SBIISIOTCS
ycTHbId goknan u KY3 (koMiiekcHoe yueOHOoe 3aJaHue).

YerHblii  10KJIaA-Ipe3eHTAUMs — CPEJICTBO, IMO3BOJISIONIEE OICHUTh yMEHHE OOydaromerocs
CaMOCTOSITENIbHO CHCTEMaTHU3UPOBAaTh W aHAIU3UpPOBAaTh MaTepuaj, H3JaraTb CyTh IOCTABIEHHOU
poOIeMBI.

Kommuiekcnoe yueoHoe 3amanue (KY3) — cpenctBo, MO3BOJIAIONICE Pa3BUTh y OOYYaIOIIUXCS
CIOCOOHOCTH MPUMEHSITh Ha MPAKTUKE MOJTyUYEeHHbIE B MPOIECCEe U3YyUEHUS TUCIUIUINHBI 3HAHUS, YMEHUS
1 HAaBBIKH.
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|
No 3aganue
HanMeHoBaHMe TeMbl (Pa3/iesia) JUCIHUILIHHDI
n/n (¢popma oTuera)
|
1 | OcobenHoCTH NPOEKTUPOBAHHUS IU3AlH-00HEKTOB KV3
|
2 | [IpoexTupoBaHHe apT-00HEKTOB KV3
|
3 | IlpoekTHpoBaHUE pEKIaMHBIX OOBEKTOB KV3

®opmMa NPOMEKYTOYHOM ATTECTALMHU: IK3aMEH.

[IpomexyTouHas aTTectanusi 00y4aromuxcs B popme 3auera MpOBOAUTCS MO PE3yJbTaTaM BBIIOJIHEHUS
BCEX BHJIOB Y4eOHOH paboThl, MPEAYCMOTPEHHBIX YYEOHBIM IJIAHOM IO JAHHOW JUCIHILTUHE, IPH 3TOM
YYUTBIBAKOTCS PE3YJIBTATHI TEKYLIETO KOHTPOJIS YCIIEBAEMOCTH B TEYEHUE CEMECTPA.

OneHka cTeneHu JOCTHKEHHs] 00yYaloIMMUCS TUIAHUPYEMBIX pe3ylbTaTOB OOYYEHHS IO TUCIUILUIMHE
«AR- u VR-texHonorum» Ha 3K3aMeHe IMPOBOJUTCS MYTEM YCTHOTO OIPOCAa C YYETOM pPE3YJIbTaTOB
BoimonaHeHuss KVY3 (10 3apmanmii). IlepedeHb KOHTPOJIBHBIX BOINPOCOB K JK3aMEHY BblIaéres
npenojaBaresieM 3apaHee (B Hauane cemecTpa). [lo ntoram npomMexyTO4HON aTTecTalluy MO AUCLUILIIMHE
«AR- 1 VR-TeXHOIOTHNY BBICTABJISIETCS OIEHKA «3aUTEHO», «HE 3aUTEHOY.

OueHKka UTOTOB MPOMEXKYTOYHOM aTTecTanuu no gucuuiuimHe «AR- m VR-texnonorum» mpoBogutcs
METOJIOM OAJUTEHO-PEUTHUHTOBOM CUCTEMBI; TIPH 3TOM OaJUThl HAYHUCIISIOTCA: 3a BbiosHeHue K'Y 3; 3a oTBETHI
Ha BOIIPOCHI K dK3aMEHY.

MakcumanbHbIii cyMMapHbIii 0amn coctaBisier 100 u CKiIaabIBaeTCsl M3 CIEAYIOMUX MaKCHUMaJIbHBIX
0aoB:

HUcrounuk 6a/10B MaxkcumasbHbIi a1
Pesynbrats! Bemonnenust KY3 (10 3apanuin) 20
OTBeThI Ha BONPOCHI K 3K3aMeHy (80 BOMpocoB) 80

1. KommiiexkcHoe yueOHoe 3a1anne oLeHuBaeTcs 1o ciaenyomum kpurepusm (UMK 4-1;
NIIK6.1-6:

[
HIxaJjia oneHNBaHUA

(Ga1m1) Onucanue

0-5 3aaHne He BBHITTOJTHEHO WJIU BHITIOJHEHO YaCTUYHO, HA HU3KOM/CpETHEM
XyJ0’)KeCTBEHHOM ypoBHe. KomriekcHoe yueOHoe 3a/1aHre OTIN9aeTCs
HEJIOCTAaTOYHON KPEaTUBHOCTHIO TBOPUYESCKOM KOHIIETINN, HU3KUM/CPEIHIUM
KayecTBOM BbITIOJTHEHUs. CTYJICHT IEMOHCTPUPYET HU3KYHO/CPETHIOK CTEICHb
BIIQJICHUS XYA0KECTBEHHBIMUA M TEXHUYCCKUMHU ITPHEMaMH, UHCTPYMEHTaMU
HE JIOCTaTOYHO CBOOOJIHO BBIPAJKAET CBOM TBOPUYECKUI 3aMbICET B MaTepUae.
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6-10

3a/1aHue BBIMOJTHEHO B TIOJTHOM 00BEME Ha XOPOIIEM/BEICOKOM
XyJI0’)KeCTBEHHOM ypoBHe. KomriekcHOe yueOHOe 3a/1aHue OTINYaeTCs
KPEaTUBHOCTHIO TBOPUECKON KOHIICTIIIMU, XOPOIIHNM/OTIHYHBIM Ka4eCTBOM
BBITIOJTHCHHM S, OPUTHHAIEHOCTBIO aBTOPCKOTO 3ambicia. CTyAeHT
JEMOHCTPUPYET XOPOIIYIO/BBICOKYIO CTEIICHb BIIaJICHUS XYI0KECTBEHHBIMU U
TEXHUYCCKUMHU ITPHEMaMHU, HHCTPYMEHTAMH U CBOOOJIHO BhIpa)kaeT CBOM
TBOPUYECKU 3aMBICEIl B MaTepUale.

2. OTBeTHI HA BONPOCHI K IK3aMeHY (Ha dK3aMeH caaercs TecT u3 80 BOpocoB; Oayiibl HAUUCISIOTCS 32
KaQXK/]IbIIl BOMPOC) OLICHUBAIOTCS I10 CJIEIYIOIIUM KPUTEPHUSIM:

[IIkana oneHuBaHUA

(0asIbI)

0-5

6-10

Onucanue

O6yqaloumﬁca ACMOHCTPUPYCT HCIIOJIHOC BJIA/ICHUC Tpe6yeMbIMI/I 3HaHUAMU,
YMCHUAMU, HABBIKAMH,; JOITYCKACT 3HAYUTCIIbHBIC OHII/I6KI/I; IMPOABJIACT
OTCYTCTBUC HCKOTOPBIX 3HaHHI>i, YMGHHﬁ, HAaBBIKOB, UCIIBITBIBACT
SHAYUTCJIbHBIC 3aTPYAHCHU ITPU ONICPHUPOBAHUN 3HAHUAMHA U YMCHUSMU.

OOyyaromuiicss IEMOHCTPUPYET MOJTHOE BIIaJIeHUE TPeOYyEeMbIMH 3HAHUSIMH,
YMEHUSIMH, HaBBIKaMU; CBOOOHO ONEpUpPYyeT NMPUOOPETEHHBIMU 3HAHUSIMH,
YMEHHSIMH, HaBbIKaMu. [Ipu 3TOM MOTYT OBITh TOMYIIEHBl HE3HAYNTEIbHBIC
OIIMOKHU X HETOUYHOCTH.

[To pesynbratam cymmupoBaHus 0amioB (T.I. 1-3) BEICTaBIAETCSA «3aYTEHO»/«HE 3aU4TEHO», UCXOIS U3
CIIETYIOIINX KPUTEPHUEB:

CymmapHblii 6711 Ouenka
0-59 He 3aureno
60-100 3auTeHo

IHacnopT ¢oHA2 OLIEHOYHBIX CPEACTB M0 AMCHHILIMHE

«AR- 1 VR-TexHojgornm»

Tabmuma 1
Ne KonTpoaupyemsbie pa3aesibl Kona konTposmpyemoii HaumenoBanue
n/n AUCHUTITHHBI KOMIeTEeHI[HH OI[€HOYHOI'0 CPeICTBA
1 KV3

OcobennocTu
NMPOCKTUPOBAHUA AU3AH-
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00beKTOB
2 | lonoTHeHHAS PeaIbHOCTD KY3
3 | Pa3paboTka npuio:KeHHii. KY3
NuauBuayaJ abHbIA POEKT
I11.2 Onucanne OLEHOYHBIX CPEACTB MO AUCHMILIHHE
«AR- 1 VR-TexHosnornmw»
I11.2.1 Ilepeuens ouenounvix cpeocme
no oucyunaune «AR- u VR-mexunonozuu»
Tabmuma 2
HaumenoBanue IIpencrasienue
Ne Kparkas xapakrepucruka
OLICHOYHOT'0 OLICHOYHOT' 0
OoC OLICHOYHOI0 CpeACTBA
cpeacrsa cpeacrBa B ®OC
1 VYernbiii noknan | [IpoaykT camocTosiTenbHON paboOThI CTYAEHTA, Tembl nOKIIa10B
MIPEACTABIISIIONINN COO0M BBICTYIICHUE T10
OTpeielIeHHON yueOHO-TTPaKTUYECKOH, yueOHO-
HCCIIEIOBATENILCKOM WIIK HayYyHOU TeMe. Llenbro noknana
ABJISIETCA PACIIMpPEHHE U yriyOsieHue 3HaHui B 06JacTu
Teopun komno3unuu. CamocTosTenbHast paboTa Hal
TEMOM JTOJIKHA NPUBUTH CTYJEHTY HaBBIKM TBOPYECKOIO
MBILUIEHUS U CYX/IE€HUI; HAyYUTh apr'yMEHTUPOBAHHOMY
U3JI0KEHUIO CBOMX 3HAHUHN M yOeX/1eHUI B yCTHOM
dbopme.
2 Kommnekcnoe | [IpoaykT camocTosiTenbHON pabOThI CTYACHTA, Tembr KY3
yuebHoe MPEJICTaBIISIIOIINI COO0H Xy10KECTBEHHOE
3amanne (KY3) | mpousBenenue Ha 3aqaHHyto Temy. Llensro KY3 sBisiercs

pa3BUTHE Y 00YUAIOIINUXCS CIOCOOHOCTH MPUMEHSITh Ha
MPaKTUKE MOJyYECHHbIE B MIPOLIECCE U3YUECHUS TEOPUHU
KOMITO3HITNH 3HAHUS, YMEHUS U HABBIKH.
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Tembl KOMILIEKCHBIX y4eOHBIX 3a1anuii (KY3)

IIpumepsbl foMAIIHUX padoOT

1. Jlo6aBuTh ayimoMaTtepuaisl B IpoekT B cpefe Unity U BBINOJIHUTb 03ByUYUBaHUE COOBITHH.
2. JTo6aBUTh EPCOHAXK B IPOEKT U yIPABICHUE [IEPCOHAKEM.

IIpumepsl rpadpuuecknx pador

Co3znaTth H300paskeHUE B IONIOTHEHHON peaTbHOCTH JIsl MOOUIBHOTO TipuiioxkeHuss AR2017 B
MHTEPAKTUBHOM peXUMe Ha nmopraie www.ar2017.ru.

[Topsnok BeimonHeHus: Ckavyars npuiokenne AR2017 Ha MOOMIIBHOE YCTPOICTBO. 3apeTruCTpUPOBATHCS
Ha TIOpTaJie, 3arpy3UTh CBOM YHHKAJIBHBIN MapKep — 3TO UCXOAHOE U300pakeHHne, KOTOpoe OyIeT
pacro3HaBaThCsl B MOOMIIBHOM MPUIIOKEHUH M 3aIyCKaTh aHUMaIno0. Mapkep MOxHO OyeT MOKa3bIBaTh
MOOWJIBHOMY YCTPOMCTBY KaK C 9KpaHa, Tak U Ha Oymare. CkadaTh HHCTPYKIHUIO TI0 pa3paboTKe CBOETO
MPOEKTa U CO3/1aTh IPOEKT C MPUMEHEHUEM BCEX BUOB KOHTEHTA.

IIpumepsl 3a1aHN#i HA TPOEKTHPOBAHME
3aganue Nol
HeobxomuMo HamucaTh TpeXMepHYIO urpy-miatdopmep. [lepconaxem (MrpoKoOM) TOJDKEH

BBICTYIIATh IIAap UJIN XKE OoJtee CJIOKHas, OTJIMYHAaA OT IPUMHUTUBOB, MOACIIb, HAITOMHUHAKOIIad €ro 1mno
dbopme.

[Map nomkeH yMeTh epeMeniaThCsi o MPOU3BOJIBLHOM F€OMETPUN YPOBHS KAaTACh, IOAIPHITMBAs U Majast
1o AecTBHEM IpaBUTalnU. Taxke OH TOJKEH pearnpoBaTh Ha TEOMETPUIO YPOBHS, OTTAIKUBASICh OT
npenstcTBuid. Ha ypoBHE JOKHBI IPUCYTCTBOBATH CHEIHANIbHBIE «COOMpPAaeMbIe» 00BEKThI, KOTOpPhIE
MCUE3aI0T MPU CONPUKOCHOBEHUH C UTPOKOM U IPU 3TOM MIPUHOCST €My OYKU. DTH O0BEKTHI MOTYT
UMETh MPOU3BOJIbHYIO (POPMY, TOJIKHBI OBITH OTIMYUMBIMHU OT T€OMETPUH YPOBHS U nMeTh idle-
aHuManuio. KoanmuecTBo 0YKOB JOHKHO MOCTOSIHHO OTOOpakaThesl HAa SKpaHe. ['eoMeTpust ypoBHS
JIOJIKHA OBITh pa3peskeHHOM, YTOOBI UTPOK MOT «yTacTby.

[enb urpsl JOKaTUTH IIAp 10 clienuaabHON obnacTu (puHuUIIa), HE ynaB, coOpaB Kak MOYXKHO OoJibIIe
oukoB. Ecnu map nagaer, BbIX0/1A 32 ITPEJIeIIbl YPOBHSL, IOJIKHO MOSIBIATHCS COOOILIEHHE O TOM, YTO OH
npourpai ¢ KHonkou «IloBropute». [Ipn HaxxaTHM Ha KHONKY UTpa HAYMHAETCs 3aHOBO. [Ipn
JOCTH>KEHUH UTPOKOM (DPMHHILA JIOJKHO MOSBIISTHCS COOOIIEHUE O TOOe/Ie ¢ TaKOW e KHOMKON
«IToBTOPUTHY, 110 HAKATUU HA KOTOPYIO UTpa TaKKe HauMHaeTcs 3aH0BO. Ha 00oux skpaHax JA0KHA
IPUCYTCTBOBATH HH(POPMALIUS O KOJIMYECTBE OUYKOB, OJTYUYECHHBIX UTPOKOM. Kamepa MoxeT ObITh
MIPOU3BOJILHON, HO JIOJKHA CJIeI0BaTh 32 UTPOKOM. YTIpaBlI€HUE TaK)KE€ MOKET ObITh IPOU3BOJIHHBIM.
Pa3pemieHo nmonbp30BaThCs acceTaMy U3 Mara3uHa, HO He CIIOJIb30BaTh HA0OPBI HHCTPYMEHTOB OTTY1A.

Hepeqem, NMPpUMEPHBIX BOMMPOCOB IJIfl 9K3aMEHAa

Ornpenenenne NMoHATUA "BUpTyaibHas peabHOCTE" (VR)
Ornpenenenne MOHATHA " MOMOJIHEHHAs peanbHOCTh" (AR)
OcHOBHBIE TOHATHUS BUPTYAJIbHON pEaIbHOCTH.

CereBasi BUPTyaJIbHAs pealTbHOCTh
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AnmaparHble Cpe/ICTBa BUPTYaIbHOMN pealbHOCTU
BupryanbHast peaqbHOCTh B TPOMBIIIJIEHHOCTH
BupryansHoe oOyueHue, TpeHa)epbl U CUMYJIISITOPbI
Cucrembl BUPTYaJIbHON PEAIbHOCTH B MIPOECKTUPOBAHUU
BuptyanbHbie penieHus: B My3€MHOM IPaKkTUKE

. Komnsrorepnsie urpst u BP

. Komnanun-nuaepsl B pa3BUTHN CUCTEM BUPTYAJIbHOM PEAIbHOCTH

. Mcropus pa3BuTHs CUCTEM BUPTYAIBHON PEAIBHOCTH

. IlepcrieKTHBBI BUPTYaJIbHOM pEaIbHOCTU

. Buasl BUpTyannbHON peanbHOCTH

. OOBEeKTHI BUPTIyaJIbHOM pealbHOCTH

. BupryanbpHas peaabHOCTb U IONIOJIHEHHAs! PEAIbHOCTD - CPABHEHUE.

. DTallbl ¥ TEXHOJIOTUH CO3J1aHus cucTeM VR, CTpyKTypa U KOMIIOHEHTBI.
. DTaIbl ¥ TEXHOJIOTUU co3/laHus cucteM AR, CTpyKTypa U KOMIIOHEHTHI.

O630p U CpaBHCHHUEC COBPCMCHHBIX 30-HBI/I}KKOB. BO3MO)I(HOCTI/I, yCJI0BUS UCITIOJIb30BAHUC



