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1. HOACHUTEJBHASA 3AIINCKA

AKTYaJIbHOCTH JAOIOJTHUTEIbHOMN o01meo0pa3zoBaTeJbHOM
o0umepasBuBaliel nporpaMMbl «BupTyasbHasi peajibHOCTbY»®  OIPEIEISACTCS
MpEeXae BCEro TPeOOBAHUSIMU COBPEMEHHOIO OOLIECTBA, KOTOPBIE AUKTYIOT
HEO0OXOIUMOCTh BJIaJICHUSI HABBIKAMH PaOOThI B CAMBIX MEPEIOBBIX TeXHOMOTHIX X XI
Beka: nononHeHHor (AR) u BuptyansHo#t (VR) peasibHOCTH.

[Ipn yckopeHHH Hay4HO — TEXHHYECKOI'O MpOLECCa MPOUCXOAUT IOCTOSHHOE
ycTapeBaHUEe TMPUOOPETEHHBIX HaBBIKOB M 3HaHUW. CHenuanucTbl, CIOCOOHbBIE
npuoOpeTaTh HOBbIE HABBIKK IO MeEpe HEOOXOJMMOCTH, TBOPUECKH MBICIUTh |
MIPUHUMAaTh HECTAHJAPTHBIE pelIeHUs, OyayT Oosee BOCTpeOOBaHbI Ha PHIHKE TPYAA,
4yeM y3Kue crenranucTsl. OOIIeCTBY HYKEH HE MPOCTO IPaMOTHBIA HCIIOIHUTENb, a
YEJIOBEK, MMEIOIIMNA HaBBIKM CaMOCTOATENBHOTO OOy4Y€HHs, CIIOCOOHBIA K
caMoOOpa30BaHUIO, K  CaMOCTOSITEIbHOMY  HpHOOpeTeHuro  uHpopmanuu,
OpUEHTHUPOBAHHBIN HA TBOPUYECKUN MOIXOM K JIETy, 00JIalalonii BEICOKON KYIbTypOn
MBIIUJICHUS, CIOCOOHBIM MPUHUMATh ONTUMAJIbHBIE PEIICHUS, CTPEMSIIUNCT K
CaMOCOBEPIIECHCTBOBAHHUIO.

[Io ypOBHIO CJOXHOCTM OTHOCUTCS K IporpamMMaM CTapTOBOI'O YPOBHSL.
BuptyanbHas u JONONHEHHas pealbHOCTh — ocoboe IT-HampaBienuwe, B paMkax
KOTOPOrO PEMAlTCs 3a/aud BUPTYAJIBHOTO MPOEKTUPOBAHHUS W MOJEIUPOBAHUS
pa3IMUHBIX CUTyallu. BupryanpHas U JOMOJIHEHHass peaJbHOCTH — OCOObIe
TEXHOJIOTUYECKUE HAIpPABJICHUS, TECHO CBA3aHHbIE C JApyruMU. TexHOJIoruu
pa3BUBAIOTCS OYEHb CTPEMUTENBHO. Bcero mapy Jier Ha3zal Majlo KTO MOT
MPEANOJIOKUTh, YTO MOOWJIBHBIE YCTPOMCTBA OYIyT HMMETh TPEXJETHUE JAETH, Ha
3aHATHSAX OYIyT MCIOJIH30BAaTh OYKHU JIOTIOJHEHHON pEalbHOCTHU, @ B MY3€SX MOXKHO
OyJlleT MOrpy3uThCs B JIFOOYIO AMIOXY, HajeB VR-1iem.

JlomonHeHHass W BUPTyallbHas peajbHOCTH — 0c000€  HaIpaBJCHUE
KBAaHTOPUYMOB, TECHO CBSI3aHHOE C JIIOOBIM W3 OCTANbHBIX. Tak, Hampumep, s
crenuaiicTa 1mo 0e30MacHOCTH B HAHOMHAYCTPUU Ba)XXHO YMEHHUE MOJEIHPOBATH
CUTyallMM, MAaKCUMaJbHO TPUOIMKEHHBIE K PEaTbHOCTH, TMPOCYUTHIBATH BCE
BO3MOXHBIE TOCIEACTBUS W  HAXoOuTh A(Q(PEKTUBHBIE METOABl  PEIICHH.

[IpOeKTUPOBIIMKY HWHTEPMOJAIBHBIX TPAHCIIOPTHBIX Y3JIOB MPUTOJUTCS YMEHHUE



BU3yalIH3upoBaTh cBoM peuieHus B 3D. Bee 3T komnereninu oOydaromuecs: moayyaT
B AR/VR kBaHTyme U CMOTYT NIPUMEHHUTH UX B JIFOOON MHAYCTPUU — OT CO3JAHUS UTP
710 MOJIETIMPOBAHUS CTAHIIMY 3aMKHYTOTO 1IMKJIa Ha Mapce!

OOyuaromuecss y3HaIOT, KaKOBO 3TO OBITh CO3/aTelieM COOCTBEHHBIX MHPOB,
HOWMYT BO3MOKHOCTH M Haydarcs padoTaTh ¢ 000pyI0BaHUEM U3 PYTypOIOTUUECKUX
(uIbMOB, CO31aqyT CBOM MpOTOTHNBI VR nuleMOB M moNMyT, 4Tro Oyayliee yxe
HACTYHHIIO.

HoBu3na o00yciioBlI€Ha PAa3sHOCTOPOHHUM IIOXOOM K M3Y4YEHMIO Ipoliecca
cozmanus urpoBbix 3D-Monernel, ncnonp3yronuxcs B nmpmwioxkeHusx Ha 6aze VR\AR.
ITo ¢popme opranuzanyu 006pa3z0BaTEILHOIO MPOLECCa OHA SABISETCS MOAYJIbHOM.

ITenarornyeckas 1eaeco00pPa3HOCTh HACTOSIIEH ITPOTrpaMMBbl 3aKIOYACTCS B
TOM, YTO TOCJIE€ €€ OCBOCHMs OOydarouuecs MoJiydaT 3HAaHHUS U YMEHHs, KOTOpbIE
MO3BOJISIT UM pa3palaTbiBaTh NPUJIIOKEHHUS Ha 0Oa3e TEXHOJOTUIl BUPTYyaJbHOU U
JOTIOJTHEHHOW PEabHOCTH.

Hear mnporpammbl: (GOpPMHPOBAHUE JMYHOCTHBIX Kaue€CTB, TBOPYECKOTO
NOTEHIMAJIA [IPH U3YYECHUH TEXHOJOTMI BHUPTYaJbHOM M JIOINOJIHEHHON PEAJBHOCTH,
3D-MonenupoBaHus U TEKCTYPUPOBAHUSI.

3agaun:

BocnurarenbHble:

- (opmupoBaTh HaBBIKM  TPYHOJtOOUs, OEPEKIMBOCTH, YCUIAYUBOCTH,
aKKypaTHOCTH Mpu paboTe ¢ 000pya0BaHHEM;

- (QopMupOBaTh TBOPUECKOE OTHOLIEHHWE K MPOOJEMHBIM CHUTyalUsIM H
CaMOCTOSATENIbHO HAXOUTh PEILICHNUS;

- (popmMHpoBaTh YMEHMSI CIyLIaTh COOECEHUKA U BECTHU TUAJIOI, U3JaraTth CBOE
MHEHHE U apryMEHTUPOBATH CBOIO TOYKY 3PEHUS U OLIEHKY COOBITUIA;

- BOCHHUTHIBATh yMEHHE PabOTaTh B KOJUJIEKTHBE, 3(D(OEKTUBHO pPACTIPEACISTH
00s13aHHOCTH.

Pa3BuBarwmue:

- pa3BUBaTh TBOPUYECKYIO MHULIUATUBY U CAMOCTOSITEIbHOCTb;

- pa3BUBaTh NCUXO(MU3HOJIOTUYECKHE KauyecTBa OOYyYalOIIMUXCS: MaMsTh,

BHMMAHHC, CITOCOOHOCTH JIOTHYECKH MBICJIINTb, AHAJIU3UPOBATb, KOHLICHTPUPOBATH



BHHMAaHHE HA [JIABHOM;

- pa3BUBaTh HHTEPEC K TEXHHUYECKOMY TBOPYECTBY, TEXHUKE, BBICOKHM
TEXHOJIOTUSIM;

- pa3BUBaTh JIMYHOCTHBIE KauyecTBa (AaKTUBHOCTh, MHULMATUBHOCTH, BOJIU,
M0003HATENBHOCTh), WHTEJUIEKT (BHUMaHUE, NaMsiTh, BOCIPHUSITHE, JIOTHYECKOE
MBIIILJIEHUE, peYb) U TBOPUECKUE CITIOCOOHOCTH y 00yYarouxcs;

- pa3BUBaTb yMEHHUs  U3JlaraTb  MBICIM B  YETKOW  JIOTMYECKOM
MOCJIEIOBATEIbHOCTH, OTCTaUBAaTh CBOIO TOUKY 3pPEHHUS, aHAJIU3UPOBATh CUTYAIUIO U
CaMOCTOSATEJIbHO HAXOJUTh OTBETHI HA BOIPOCHI IIyTEM JIOTUYECKUX PACCYXKICHUMN.

Ooyuarouue:

- c(hopMHUpPOBaTh YMEHUS M HaBBIKU PEILIEHUSI KOHCTPYKTOPCKUX 3ajad.

— U3YYUTh OCHOBHBIE IOHATHSA: JOMNOJHEHHAs pEallbHOCTh (B T. 4. €€
OTJIIMYHS OT BUPTYAJIbHOM), CMEIIAHHAsl PEaJbHOCTh, ONTUYECKUN TPEKUHT, MapKepHas
1 0e3MapKepHasi TEXHOJIOTHH, PETIEPHBIE TOUKHY;

— c(hopmMupoBaTH YMEHUS U HABBIKK B ChEMKE U MOHTaxke BUie0 360°;

— copMUpOBaTh YMEHHS M HaBBIKM Ipu pabore B mporpamme 3Ds Max:
co3/laHue OOJIBAaHKH, MOJIETH U CKEJIETa EPCOHAXKa;

— 3HAKOMCTBO C SI3bIKOM ITporpaMmupoBanus C#;

— 3HAKOMCTBO ¢ miargopmoit Unity u pazpaboTka MpUIOKEHUS.

Iliianupyemblie oOpa3oBaTe/ibHbIE Pe3YJbTAThHI 00y4a0LIUXCS.

Juunocmmnole:

- pa3BUTHE HABBIKOB TPYAOTIO0HS, OEPEKIUBOCTH, YCUIUNBOCTH, aKKYPATHOCTH
pu pabore ¢ 000pyI0oBaHUEM;

- pa3BHTHE TBOPYCCKOTO OTHOIIICHUS TIPH BBITIOJTHEHUH PA3HOOOPA3HBIX 33 aHHMA
MPOOJIEMHOTO XapakTepa;

- OCBOCHHE COITMABHBIX HOPM, TIPABHJI ITOBEACHUS, poJici U popM colmaabHOU
’KU3HU B TPYIINax;

- (QopmMHpoBaHHE KOMMYHHKATHBHOM KOMIICTCHTHOCTH B OOIICHUH WU
COTPYAHUYECTBE C IPYTUMHU 00yUarOIITMMHUCS;

- pa3BUTHE YYBCTBA JIMYHOM OTBETCTBEHHOCTH 3a Kaye€CTBO OKpYXarollen



MH(OPMAITMOHHOMN Cpe/Ibl.

MeTanpeaMeTHbIE Pe3YJbTaThl:

1. Ilo3naBaTenbHbIE:

- YMEHHUE OPUEHTHUPOBATHCA B CBOEU CUCTEME 3HAHUM;

- BJaJcHUE HUHQPOPMAIMOHHBIM MOJICTUPOBAHUEM KAaK OCHOBHBIM METOIOM
npuOOpEeTeHHs] 3HAHUI: YMEHHUE MPeoOpa3oBbIBaTh OOBEKT U3 UYBCTBEHHOU (OPMBI B
MPOCTPAHCTBEHHO - TPaPHUUECKYIO WM 3HAKOBO - CHMBOJIMYECKYIO MOJECIb.

2. PeryJIiTUBHbIE:

- BJaicHne WH(POPMAIIMOHHO - JOTHYECKUMHU YMEHUSMU: OINpPENesITh MOHSATHS,
CO3/1aBaTh 000011eHMS, yCTaHaBJIMBATh aHaJOTuH, KJIACCU(PUIIMPOBATH,
CaMOCTOSITEJIbHO ~ BBIOMPAaTh OCHOBAaHMS W  KPUTEpUM Uil  KiIacCU(UKALIWY,
YCTaHABIMBAaTh PUYMHHO - CJIEACTBEHHBIE CBSA3H, CTPOUTH JOTUYECKOE PACCYXACHUE,
YMO3aKJIIOUEHHUE U JI€JaTh BbIBOABL;

- BIIQJICHHE YMEHHUSIMHU CaMOCTOSITENIBHO IUIAHUPOBATh IIYTH JTOCTHKEHUS LIEIIEH;
COOTHOCHUTB CBOM JCHCTBUS C IJITAHUPYEMBIMH PE3YyJIbTaTaMU, OCYILIECTBISTh KOHTPOJIb
CBOEM JN1€ATEIbHOCTH, OMNPEAENATh CHOCOOBI JEHCTBUH B paMKax MpeaIOKEHHbBIX
YCJIOBHM, KOPPEKTUPOBATH CBOM JCHUCTBUA B COOTBETCTBUHA C H3MEHSIOIICHCS
CUTYyalllel; OlleHUBaTh IPaBUJIbHOCTh BBIMOJIHEHUS yUeOHOW 3a1auu;

- BJIAJICHAE OCHOBAaMH CAaMOKOHTPOJS, CaMOOLICHKM, NPHUHATHS PEIICHUH H
OCYLIECTBIIEHUSI 0CO3HAHHOTO BbIOOpa B yUE€OHOM U MMO3HABATEIBHOM JESITEIbHOCTH;

- CaMOCTOSITEJIBHOE CO3JaHUE AJITOPUTMOB JIEATEIBHOCTH MPHU PELICHUU
po0JIeM TBOPUECKOTO U TOMCKOBOTO XapaKTepa.

3. KomMmyHuKaTHMBHBIE:

- CIIOCOOHOCTh U TOTOBHOCTH K OOILEHHUIO U COTPYAHHUYECTBY CO CBEPCTHUKAMHU
M B3pOCIBIMH B Ipolecce o0pa3oBaTelIbHOM, OOUIECTBEHHO - IMOJIE3HOH, y4eOHO -
HCCJIE0BATEIBCKOM, TBOPUECKOM JIEATECIILHOCTH;

- CIIOCOOHOCTh MPHU3HABaTh BO3MOXKHOCThH CYIIECTBOBAaHHUS DPA3JIMYHBIX TOUEK
3pEHUS U MPaBO KaXJ10r0 UMETh CBOIO;

- BJIaJICHHE MOHOJIOTHYECKOM M THAJOTHYSCKOl (hopMaMu pedm.



IIpeanMeTHbIE Pe3YJbTAThI

OOyuaromuecss OyayT 3HATH:

- ompenenenuss moHstuid: 3D-momenb, ckenmeTHas aHuManus, baking,
JOMOJIHEHHAs! PEaJbHOCTh (B T. Y. €€ ONIMYMS OT BUPTYyaJIbHOW), CMEIIaHHAas
peaJbHOCTh, ONTHUYECKHM TPEKUHI, MapkepHass © Oe3MapKepHasi TEXHOJIOTHH,
penepHbie TOYKH;

- npaBmiia 6e30MacHoi paboThI;

- HauOoJee BOCTPEOOBAHHBIE TEXHOJIOTMM M METONbl CO3IaHMSI MTPOBBIX
MOJIEICH;

- KOMITBIOTEPHYIO Cpey, BKIIOYAIOIIYIO B ce0si MPOrpaMMBbl JJisi CO3TaHHS
3D-Moneneit, TEKCTyp, IPUIOKEHUM JUIsl CO3AaHUS MTPUIIOKEHUI Ha 06a3e TEXHOIOTH
VR\AR;

- yIITyOJIEeHHbIE IPUEMB] HU3KOIIOJIUTOHAIBLHOTO MOJIEIMPOBAHMS;

- TEXHOJIOTHIO Pa3pabOTKH TEKCTYPHBIX KapT nisi PBR maiiaepos;

- TEXHOJIOTHIO CO3ZaHMs CKeJeTa Ui WTPOBOM MOJEIU U TEXHOJIOTHIO
HPUBSI3KA MOJIENU K CKEJIETY;

- TEXHOJIOTHIO CO3TIaHMsI CKETIETHON aHUMAIIHH;

- KaK UHTErpUpOBaTh TOTOBYIO MOJIEJIb B JBUKOK;

- A3bIK porpaMmupoBanus C#;

JTOJZKHBI YMETh:

CO37aBaTh BBICOKOOIOIUTOHAIBHBIE 3D-Monmeny;

- CO3/1aBaTh HU3KOMOIUTOHAIBHBIE 3D-Momenu;

- co3/aBarh TeKCTypbl 11t 3D-Monenelt ¢ ucnonap3oBaHueM pedepeHcoB;

- CO3/1aBaTh 1 aHUMHUPOBATh CKEJIET JJIsi UTPOBOM MOJIEIIH;

- MHTETPUPOBATH MOJIETN B JIBIIKOK;

- CHHUMATB M JIeJaTh MOHTaxX Bujeo 360°;

- paboTaTh C JOMOIHUTENBHON JIUTEPATYPOH, C )KypHaJIaMH, C KaTaJloTaMHu,
B MHTEpHETE (M3y4yarhb U 00padaThiBaTh HHPOPMAIHIO);

- CaMOCTOSITENIbHO ~ peliaThb TEXHUYECKHMe U  3aJaud B  Ipollecce
KOHCTPYHPOBaHUs pOOOTOB;

- KOPPEKTUPOBATH MPUIIOKEHUS TIPH HEOOXOTUMOCTH;



- JE€MOHCTPHUPOBATH CBOIO padoTy.

XapakrepucTiKa 00pa30BaTeILHOr0 Mpoiecca

JononHutenbHas — o0mieoOpa3oBaTeibHas — 00IlIepa3BUBAIOIIAs — [Iporpamma
«BupryanpHas peaqbHOCTb» UMEET TEXHUYECKYIO HAMPABICHHOCTh U COCTOUT U3 O
monyieit: «3nakoMcTBOo ¢ VR/AR», «Ilanopamubie BHIeo», «3D-MomenupoBaHuey,
«IIporpammupoBanuey, «IIpunoxxenue B Unityy.

JlanHast JoOmoONHUTENbHAs 00IIeoOpa3oBaTelbHasi MporpaMMa paccuMTaHa Ha
MOJIHYIO peain3aluio B TeueHue 1 rozga.

PexxuMm 3aHsTHl — 3 Yaca B HEJENI0, IPU HANOJHsAEMOCTH 12 o0ydaromuxcs B
rpynne. [Iporpamma opuenTupoBana Ha 00y4yenue aereit 11-17 ner.

VYcnoBusi mpuema nereii B oObeAMHEHHE: HAOOp JAETeM MPOUCXOAUT Ha
OCHOBAHUH 3a5BJICHUS POJIUTEIICH UM WX 3aKOHHBIX MPECTaBUTENCH.

@DopMbI OpraHU3aIUu ACITEIBHOCTA 00YJaIONTUXCS Ha 3aHATHSX:

- WHJIUBUyaJIbHAs (CaMOCTOSITENIbHAS) paboTa;

- rpyInmoBas padorTa;

- ¢ppoHTaBbHAs (Oecena, ompoc).

Memoowt 0odyuenus:

- 00BSCHUTENBHO-UJUTFOCTPATUBHBIN METOI;

- pEIPOAYKTUBHBIA METON;

- METOJI MPOTPAMMHUPOBAHHOTO O0YyUCHUS;

- MOJICJILHBIM METO/I;

- METOJ] IPOEKTOB.

B pomu nmnpoekta MOXKET BBICTYNHUTh KOMIBIOTEPHBIA KypC HW3Y4YEHUS
OTIpENIETICHHOW TEMBbI, JIOTMYecKash Wrpa, MakeT JabopaTOpHOro 00O0pYyTOBaHUA,
CMOJIEJIMPOBAHHBIM Ha KOMITBIOTEPE, TEMATUYECKOE OOILEHUE IO SJIEKTPOHHOM MOYTE.

Tunel  3aHATHM 1O  IPOrpamMMe: TEOPETUYECKUE,  IPAKTUYECKUE,
KOMOWHHPOBAHHBIE, TPOBEPOYHBIC.

CpencrtBa oOy4eHus: TaOJIUIIBI, CXEMBbI, BUACO3AIUCH.

CoBpeMeHHbIE oOpa3oBaTebHbIE TE€XHOJIOTUH, PUMEHSIEMbIE B
o0pa3oBaTenbHOM IpoLecce:

o TexHon0THs TUIHOCTHO - opueHTHpoBaHHOTO 00y4eHus (TJIOO);



o Texnonorus mpodieMHoro - pazsusatoiero ooyuenus (TTIPO);
o Texnonorus nntepakrusHoro o0yuenus (THO).
OcHoBO#M opranmzanu padboThl ¢ JETbMH B JaHHOW MporpaMMe SBISIETCS

CucTeMa AMIAKTHYECCKHUX ITPUHIINIIOB.

. NPUHLIHIT MCUXO0JIOTHYECKOU KoMdopTHOCTH - cO3aHue
oOpa3oBarenbHON cpefbl, OOECIEeUMBAIONICH CHATHE BCEX CTPEeccoOOpas3yroImux
¢dhakTOpOB yueOHOTro Iporiecca;

. NPUHOUI MHHMMAKCA - 00ECIEeUUBAETCd BO3MOXKHOCTh MPOIABUKECHUS
KaXKJI0T0 peOeHKa CBOUM TEMIIOM;

. NMPUHIMII EeJOCTHOI0 MPeACTABJICHHUs 0 MUPe - IPU BBEACHUU HOBOTO
3HAHMS PACKPBIBAETCA €r0 B3aMMOCBS3b C MPEIMETAMH U SIBICHUAMHU OKPY>KAKOIIETO
MUpA;

. NPUHOUI  BAPUATHBHOCTH -y JeTed  QopMmupyercs  yMeHHE
OCYIIECTBJISITh COOCTBEHHBIM BBIOOD M UM CHCTEMATHMYECKH IIPEIOCTaBIISETCS
BO3MOXHOCTh BBIOODA;

. NPUHIMI TBOpPYeCTBA - IIpolecc OOy4YyeHHUs COpPUEHTUPOBAH Ha
IpUOOPETEHHE IETbMU COOCTBEHHOTO OIbITa TBOPUYECKOMN JEATEIBHOCTH.

N350KeHHbIE BBIIIE MPUHIIUIBI UHTETPUPYIOT COBPEMEHHbBIC HAYYHBIC B3TJISIbI
00 OCHOBax OpraHU3AIMK PA3BUBAIOIIETO 00YUYEHUS, U 00ECIICUNBAIOT PEIICHUE 3a/1a4
UHTEIUJIEKTYaJIbHOTO U IMYHOCTHOTO Pa3BUTHA.

OTO MO3BOJISET PACCUMTHIBATH HA NIPOSIBIEHUE Y JETEH YCTOMYMBOTO HHTEpECA K
3aHATUSM, MOSIBJICHUE YMEHUU BBICTPAWBaTh BHYTPEHHUU IUIAH JIEWCTBUM, Pa3BUBATh
MIPOCTPAHCTBEHHOE  BOOOpa)K€HUE,  LENeYyCTPEMIEHHOCTh,  HACTOMYMBOCTH B
JOCTUKEHUU 1I€JM, YYUT TPUHUMATh CAMOCTOSITENIbHBIC PEIICHUS U HECTH

OTBCTCTBCHHOCTD 34 HHUX



2. COAEPXXAHMUE ITPOI'PAMMBbI
Yueonbrii mian JOII «VR/AR»

Ne n/m HaumenoBanue MmoxyJist KoaunuyecTBo 4acoB
Bcero Teopus [IpakTuka

1 «3naxkomMcTBO ¢ VR/AR» 12 4 8
2 «ITanOpamHbIE BUJICO» 12 2 10
3 «3D-monenupoBaHue) 36 6 30
4 «IIporpaMMupoBaHue» 24 4 20
3) «IIpunoxenue B Unity» 24 4 20

UTOrIO: 108 20 88




Coaepixkanue nporpamMmsl
1 MOAVYJIb «3nakomctBo ¢ VR/AR»

Peanuzamus 3TOro Momynsi HampaBieHa Ha OOydyeHHWE U HCCIEeIOBaHUE
CYLIECTBYIOLIUX MOJIENEN YCTPONUCTB BUPTYAJIbHON PEATbHOCTH, BBISBISIOT KIIFOUEBHIE
napaMmeTpbl, a 3aTeM BBIMOJHSIIOT HEOOJNBIIYIO MPOEKTHYIO 3a7ady - KOHCTPYHPYIOT
VR-yCTpOMCTBO 10 UMEIOIIUMCS 3aTOTOBKaM.

Monynb pa3paboTaH C Yy4eTOM JMYHOCTHO — OPUEHTHUPOBAHHOIO IMOAXOAA H
COCTaBJEH TakK, YTOObI KaXIblii peOCHOK HMMeNl BO3MOXKHOCTH CBOOOJHO BBHIOpATh
KOHKPETHBI O00BEKT paboThl, HauboJee HHTEPECHBIM M TMPUEMIIEMBIH MJI1 HETO.
dopmupoBaHUE y neTen HaYaJIbHBIX HAYYHO-TEXHUYECKUX 3HAHUM,
npo(ecCHOHANBHO-TIPUKIAAHBIX HABBIKOB M CO3J[@HUE YCJIOBHM JUIsl COIMAIBHOTO,
KYJIBTYPHOTO U TPO(ECCHOHAIBHOIO CAMOOIPEIENIEHUs, TBOPUECKON caMopeann3auuu
JUYHOCTH peOeHKa B OKPYXKAIOIEM MHUPE.

OO6yuaromuecs CMOTYT coOparh COOCTBEHHYIO MOJICITh —
BbIpe3aTh/pacnedaraTb Ha 3D-npuHTEpe Hy)XHBIE AJIEMEHTBI, COOparh Mo MAa0JIOHy U3
UHTEpPHETAa WM CJellaTh W TPOTECTUPOBATh CAMOCTOSTENBHO pa3paboTaHHOE
YCTPOMCTBO. 3areM JeTu ucciaeayoT VR-koHTposiepsl U 0000IIalOT BO3MOXKHBIE
NPUHLHUIBI  YIPABICHUS CHUCTEMAaMU BUPTyaJlbHOW peanbHOCTH. (CpaBHUBAIOT
pazNUYHbIC THUIIBI YMNPABICHUS W JEJAlOT BBIBOJIBI O TOM, YTO HEOOXOAUMO st
«o0MaHay» MO3ra U MOTPY>KEHUs B IPyroi Mup.

Heab mopyas: dopMupoBaHUE HHTEpEca K BHUPTYaJbHOW W JTOTIOJHEHHOM
PEaTbHOCTH.

3agauu moxyJis:

- U3YYUTh OCHOBHBIC TOHSTHUS: JOIMOJHEHHAs peajbHOCTh (B T. 4. €€
OTJINYUS OT BUPTYyaJIbHOM), CMEIIaHHAsl PEAIbHOCTh, ONITUYECKUN TPEKUHT, MapKepHast
u Oe3MapKepHasi TEXHOJIOTUH, PETIEPHBIC TOUKH;

— M3y4YUTh (YHKIIMM aKTHBAIlMU 3allyCKa TMPUIIOKEHUH BHUPTYaJbHOMN
pEalbHOCTH, YCTAHABIMBATh UX HA YCTPOMCTBO U TECTUPOBATH;

— OCBOHWTbH HABBIKU KaJTMOPOBKH MEK3PAuKOBOI'O PACCTOSIHUS;

— cobparb codcTBeHHOE VR-yCcTpoiicTBoO.



I[Inanupyembie pe3yabTaThl
K koniy o0y4enus no moayito «3HakoMcTBO ¢ VR/ARY oby4arommecs:
JTOJI7KHBI 3HATH:
— OCHOBHBIE MTOHATHUS BUPTYAJIbHOM U IONOJIHEHHON pEAIbHOCTH;
- OCHOBHO€ OTJIMYME BHUPTYAIBHOM OT JOMOJHEHHON PEATbHOCTH;
— aKTUBAIMIO 3alyCKa, TECTUPOBAHUE OPWIOKEHUN  BUPTYalbHOU
pEeaTbHOCTH.
JOJIKHBI YMeETh:
- coOpaTh coocTBeHHOE VR-yCTpOICTBO;
- 3aIlyCTUTh U MPOTECTUPOBaTh VR-ycTpoiicTBO.

YueOHO — TeMaTHYecKuii m1an Moayias «3HakoMcTBo ¢ VR/AR»

Ne HaumeHnoBanue Tem KouanvecTBo 4acos
n/m Bcero Teopuss | IlpakTuka
1 | 3HakoMCTBO C BUPTYaJbHON U 6 2 4

,Z[OHOHHCHHOﬁ PCaIbHOCTBIO

2 | Coopka cobctBenHoro VR-ycTporicTsa 6 2 4

HUTOI'O: 12 4 8

Conep:xanne moayJsi «3nakomMcTBo ¢ VR/AR»

Tema 1. 3HaKOMCTBO ¢ BHPTYaJIbHON U J0NOJHEHHOH PEeaIbHOCTHIO.

Teopusi: Bpognoe 3anstue. Texnuka Oe3omacHocTH. BBenenue B
oOpa3oBaTelibHYI0 TpOrpaMMmy, IOCTaHOBKa Iiened u 3amad. Vcropusi cozmaHus
YCTPOMCTB [IJIs1 BUPTyJIbHOM U JIOTIOJTHEHHOM PEATIBHOCTH.

IIpakTuka: YcTpoicTsa 1isi BUPTYaIbHOU U JIOTIOJHEHHON PEAIbHOCTH.

Tema 2. Coopka codcTBeHHOr0o VR-ycTpoiicTBa.

Teopusi: Co3nanuie yCTpOUCTB Ji BUPTYalbHOM U JOTIOJHEHHOM PEaTbHOCTH.

IMpakTuka: Coopka cooctBenHoro VR-ycTporicTaa.



2 MOAVYJIb «IlanopaMHBbIe BUAECO».

Peanuzanus 3Toro Moayiis HanpasjieHa Ha U3yYE€HHUE KOHCTPYKLIMU U TPUHLUIIBI
paboThI MAaHOPAMHBIX KaMmep.

Monynb pa3paboTaH ¢ y4eTOM JMYHOCTHO — OPHUEHTHUPOBAHHOIO MOAXOAA H
COCTaBJIEH TakK, YTOOBI KaXIblii peOCHOK HMMeNl BO3MOXKHOCTb CBOOOJHO BBHIOpATh
KOHKPETHBIA 00BEKT paboThl, HANOOJIee UHTEPECHBIN U MIPUEMIIEMBIN JJIsl HETO.

@opMUpOBaHHE Y JETEM  HAYaJIbHBIX  HAYYHO-TEXHUYECKHX  3HAHHWM,
npo(eCcCHOHANBHO-TIPUKIAAHBIX HABBIKOB M CO3J@HUE YCJIOBHM JUIsl COIMAIBHOTO,
KYJABTYPHOTO ¥ TIPO(ECCHOHAIBEHOTO CaMOOTIPEIeIICHHs, TBOPUECKON caMopeann3aluu
JUYHOCTH peOeHKa B OKPYXAIOIEM MHUPE.

Heap moayasi: popMupoBaHUE UHTEPECA K TAHOPAMHOM ChEMKE.

3agauu moxyJis:

e CHSTH cOOCTBEHHOE BHAcO 360°;

e CMOHTHPOBAaTh BUJIEO;

e IIPOTECTUPOBATH pe3ynbTaTr HA VR-yCTpOuCTBE.

IInanupyemblie pe3yJIbTaThl

K koH1y 00yuenus no moayinto «Ilanopamubie Buaeo» oOyyaromuecs:

JOJI’KHBI 3HATh:

. TEXHOJIOTHUIO MTAaHOPAMHBIX BUAEO U (HOTO, MPUHIMN PabOThl MAHOPAMHBIX
Kamep;

. IPOrpamMMbl MOHTaka TAHOPAMHBIX BUEO;

A0JIZKHBI YMETD.

. CHUMAaTh MMTAHOPAMHOE BUJIEO, TTO TIPUTYMAHHOMY CIICHAPHIO;
. MOHTHPOBATh COOCTBEHHOE BUJIEO;
. 3aITyCKaTh, TECTUPOBATh BUJICO HA CBOUX YCTPOMCTBAX.

Y4eOH0 — TemaTnueckuil miian moayJis «[lanopamMubie BUI€0»

No HaumeHoBaHue TeM KosnuecTBo 4acos
n/m Bcero | Teopusi | IlpakTuka
1 [TanopamHbIE€ BUAEO 2 1 1

2 | CocraBnenue CIEHapUs W ChEMKa BHJIECO 8 1 7




360 rpagycos.
3 TectupoBanue  BHUAEO B CBOUX 2 - 2
YCTPOMUCTBAX.
UTOI'O: 12 2 10

Conepxkanue monyas «IlanopamHbie BHI€0»

Tema 1. [ITanopaMHbIe BUJI€O.

Teopusi: 3HaKOMCTBO C TEXHOJOTHSIMH MaHOPaMHBIX BUIEO U (OTO, U3yUCHHUE
KOHCTPYKIIMU Y TIPUHIIUIIOB pabOThl TAHOPAMHBIX Kamep.

IIpakTuka: Pabora c maHopaMHBIMH KaMEPaMH.

Tema 2. CocraBiieHue cueHapus U cbeMKa Bujaeo 360 rpaaycos.

Teopusi: M3ydueHue nporpaMMbl MOHTaXa IIAHOPAMHBIX POJIMKOB.

IIpakTuka: CpeMKa M MOHTaX ITAHOPAMHOIO BHIEO IO NPUAYMAHHOMY
CLICHAPHIO.

Tema 3. TecTupoBaHHe BHAEO B CBOUX YCTPONCTBAX.

IIpakTuka: TecTupoBaHne BUAEO B CBOMX YCTPOMCTBAX, IEMOHCTPALUS CBOETO
BUJIEO.

3 MOAVJIb «3D-moaesupoBaHue».

Peanuszamust STOro MOAyash HampaBl€Ha Ha U3ydyeHUe U paboTy Ha
KOMITBIOTEPHBIX NMPOTrpPaMMaXx JJIsi MOAEIMPOBAHUS TPEXMEPHBIX QUTYD.

Monynb pa3paboTaH ¢ y4eTOM JMYHOCTHO — OPUEHTHUPOBAHHOTO MOAXOAA H
COCTaBJEH TakK, YTOOBI KaXIblii pEeOCHOK HMMENl BO3MOXKHOCTH CBOOOIHO BBHIOpATh
KOHKPETHBIM OOBEKT paboThl, HaMOOIEe HWHTEPECHBIM M MPUEMIIEMBIA JJIsi HETO.
dopmMupoBaHUE y neTen HAYaJIbHBIX HAYYHO-TEXHUYECKUX 3HAHUM,
npo¢ecCuOHAIbHO-TIPUKIIAAHBIX HABBIKOB M CO3JaHUE YCIOBUHM JUIsl COLIMAJIBHOTO,
KYJABTYPHOTO ¥ IPO(ECCUOHAIBHOTO CaMOOTIPEIETIEHUS, TBOPUYECKON caMOopean3aun
JMYHOCTHU peOeHKa B OKPYXKAIOLIEM MHpE.

Heab moayasi: GopmupoBanue uutepeca k 3D-MoAeIMpOBaHHUIO.

3agauu moxyJis:

 co3narh 6onBaHky B 3Ds Max;

e co3aath 3D monaenm;




. CO3/1aTh CKEJIET EPCOHAXKA.
I[Inanupyembie pe3yabTaThl
K koniry o0ydenus mo mozayito «3D-monenupoBanue» o0ydaroumecs:

HOJIZKHBbI 3HATH:

. YTO TAKOE€ MOJECIUPOBAHUE;
. ocHOBHbIE TOHATUST 3D-MonenpoBanus;
. OCHOBHBIE ITPOTPaMMBbI JIJIs1 BEITIOTHEHUSA U co3aanus 3D-Mozeneil.

JTOJIKHBI YMETh:
. co3nath 3D —moxens B mporpamme 3Ds Max u Zbrush,;

. CO3J1aTh B IIporpaMmax CKeEJICT JT000T0 IepcoHaxa.

Y4e0HO — TemaTHueCcKHui IU1aH MoayJis «3D-MoaempoBanue»

Ne HauMeHoBaHue TEM KosnvecTBOo 9acos
n/m Bcero Teopuss | IlpakTuka
1 |3nakomctBo ¢ 3D momenupoBaHueM B 10 2 8

nporpammax 3Ds Max u Zbrush

2 | Cozmanue moneneii: highpoly, lowpoly 14 2 12
3 | KonctpynpoBanue u co3mgaHHe CKejleTa 12 2 10

nepCcoHaxa
UTOTO: 36 6 30

Copnepxanue moayJsa «3D-mMoxesupoBanmne»

Tema 1. 3nakomcTBo ¢ 3D MonenupoBanuem B nmporpammax 3Ds Max u
Zbrush.

Teopusi: BBogHoe 3ansitTue. TBopueckue mpueMsl Mpu co3aaHuu 0oiBaHku 3Ds
Max. HaBuranus B nakerax 3D-rpaduku 1 HHCTpYMEHTBI TporpamMmsbl Zbrush.

Ipakruka: [Ipuemsl coznanus 6onmBanku B 3DsMax u Zbrush. Padora B 3Ds
Max ¢ roToBOM MOAEINBIO.

Tema 2. Coznanue moaeJieii: highpoly, lowpoly.

Teopusi: Mogenu: highpoly, lowpoly.



IMpakruka: Coznanue moneneit: highpoly, lowpoly.
Tema 3. KoncTpyupoBanue u co31aHue CKeJIeTa MEePCOHANKA.

Teopusi: KonctpyupoBanue. UTo Takoe CKeler, 3a4yeM OH HYXKEH.

Otimmuns AHUMAlH IICPCOHAKA OT aHUMAIIUN MCXaHNYCCKUX O0OBEKTOB.

IIpakTuka: Co3nanue ckeneTa nepcoHaxa.
4 MOAVJIb «IlporpaMmMupoBaHue.
Peanuzanust 5Toro Moaysisi HalpaBjieHa Ha U3YYEHHUE OCHOB MPOrpaMMUPOBAHUS.
Monynb pa3paboTaH ¢ y4eTOM JIMYHOCTHO — OPUEHTHPOBAHHOTO MOAX0/1A.
Heanb MoayJsi: hopMHUpOBaHUE UHTEPECA K TPOTPAMMHUPOBAHUIO Ha si3bike CH.

3ajgauu moxyJis:

o MO3HAKOMUTHCS C A3BIKOM ITporpaMMmupoBanus C#;
o M3YUYUTh YCIOBHBIE OTIEPATOPHI U IIUKIIBI;
o C03/1aTh OOBEKT MPU MOMOIIM CKPHITA.

I[lnanupyemble pe3yJbTaThI

K koniry o0y4enust mo mozyito «I[IporpammupoBanue» o0ydaromuecs:
JTOJI’KHbI 3HATD:

o OCHOBBI U SI3bIKM IPOTPaMMHPOBAHUS;

o YCJIOBHBIE ONEPATOPHI U LIUKJIIbI HA SI3bIKE TpOrpaMMUpoBanus C#;

AO0JI7KHbI YMETb:

o co37aBaTh OOBEKT IMPH IMOMOIIM CKPUIITA Ha S3BIKE MPOTPaMMHUPOBAHUS
Ha CH#.
Y4eOH0 — TemaTnueckuii miian moayJs «lIporpammupoBanue»
No HauMeHoBaHue TeM KosnuecTBo yacoB
n/m Bcero Teopus | IlpakTuka
1 | OcHOBBI IpOrpaMMHUPOBaHUs Ha si3bike C# 2 1 1
2 |Pabota ¢ oOBbeKTaMH U  KOMIIOHEHTaMH 7 1 6
pPa3TUYHBIX OOHEKTOB
3 | U3yuenue paboThl YCIOBHBIX OMIEPATOPOB H 8 1 7
ITUKIIOB
4 | Cxpunr 7 1 6




HUTOI'O: 24 4 20

Conepxanne moayas «IIporpamMmupoBanue

Tema 1. OcHOBBI IPpOrpaMMupPoOBaHus Ha A3bIKe CH.

Teopusi: OcHOBBI IporpaMMHpPOBaHUs Ha si3bIke CH#.

IIpakTuka: [IporpammupoBanue Ha si3bike CH#.

Tema 2. PaGora ¢ 00beKTaAMH 1 KOMIIOHEHTAMU Pa3JIMYHbIX 00bEKTOB.

Teopusi: OObEKTHl U KOMIIOHEHTHI PA3JIMYHBIX 0OBEKTOB.

IIpaktuka: Co3nanue 00bekToB. Pabora ¢ 0ObeKTaMM W KOMIIOHEHTAMH
pa3IMYHBIX OOBEKTOB.

Tema 3. U3yueHue padoThl YCJI0BHBIX ONEPATOPOB M LIUKJIOB.

Teopusi: YciioBHBIE OITEPATOPHI U LIUKJIBI.

IIpakTuka: Pabora ycilOBHBIX ONEPATOPOB U LUKIIOB.

Tema 4. Cxpunr.

Teopusi: Cxkpunt.

HpaKTmca: CO3I[21HHC 00BEKTOB IIpH IIOMOIIIXU CKPHUIITA.

5 MOAVJIb «IIpunoxkenue B Unity».
Peanuzanust sToro momyns HampaBieHa Ha pabory Ha tiargopme Unity, Ha
KOTOpOi1 oOydaroniuecst CMOTyT pa3padoTarh COOCTBEHHOE MTPUIIOKEHUE U UTPY.
Momynb pa3paboTaH ¢ y4€TOM JIMYHOCTHO — OPHUEHTHPOBAHHOTO MOAXO0/A.
Heas Monyasi: hopmMupoBanue uHTEpeca k padbore Ha rargopme Unity.

3agauu moxyJis:

o MO3HAKOMUTHCS ¢ ardopmoit Unity;
o CO3/1aBaTh CKPHIIT;
o CO3/1aBaTh MPUIIOKECHHE.

Ilnanupyembie pe3yabTaThl
K konmy o6yuenus no moayito «lIpunoxenue B Unity» oOydaromuecs:
JTOJIKHBI 3HATH:

o OCHOBHBIE TTpenmyIecTsa miatdopmsl Unity;




JA0JI’KHBI YMETb:

o CO3JaHME MOJEIN [EPCOHAXKA,
aHUMAIlUU;
o co3nanus npuioxkeHus B Unity.

HaCcTpoMKa

MOJCIN MaTCpHalioB,

Y4eOHo — Temarudeckuii miian moayJs «IIpunoxkenune B Unity»

Ne HaumeHoBaHue TeM KoauyecTBo yacoB
n/m Bcero | Teopus | IlpakTuka
1 | Pabora B Unity 12 3 9
2 | Ckpuntsl B Unity 3) 1 4
3 | IIpedad B Unity 7 - 7
UTOIO: 24 4 20

Conepxanne moay.as «Ilpunoxenune B Unity»

Tema 1. PaGora B Unity.
Teopusi: Pabora B Unity.

IMpakTuka: Pa3zpaborka mpuioxenus. [{oOaBieHre 37EMEHTOB MEpCOHAka B

IBWXOK. HacTpoiika Moaenu, MarepuaaoB, aHUMaIHH.

Tema 2. Cxkpuntsl B Unity.

Teopusi: Uto Takoe ckpunthl? Kak uM noiab30BaThCs?

IMpakTuka: Co3nanre 0ObEKTOB MPU MOMOIIM CKPHUIITA.

Tema 3. IIpegad B Unity.
Teopus: [Ipedad B Unity.

IIpaktuka: Co3ganue npedada B Unity - UrpoBoro o0ObeKTa CO BCEMHU €ro

KOMIIOHCHTaAMH 1 HACTPOCHHBIMH B HUX CBOMCTBaAMHM. HpGBGHTaHI/IfL




3. PECYPCHOE OBECIIEYEHHUE
- MaTepuajbHO-TeXHHYECKOE:
Obopyoosanue u UHCMPYMEHMbl.
»  KowmmprotepHoe 000pya0BaHHE;
»  I'paduueckue cTanmmm ¢ mpeayCcTaHOBICHHOHN ONEPAIIMOHHON CHCTEMOIA;
> Hoyt0yku;
»  Kamepa c manopamHoii cbeMkoii Ha 360°;
IIpogunibHoe 1ONMOJTHUTEIBLHOE 000PYy10BAHKE:
o) [[lnem VR;
o I'apautypsr VR

o O4ky JONOJIHEHHOW PEabHOCTH;
o Ouku cMenaHHOM PEAIbHOCTH;
o [Ipe3enTaniioHHOE 000PYAOBAHKE: TPOEKTOP U IKPaH.

IIporpammHoe o0ecniedeHue:

- MHCcTpyMeHTapHii TONOJIHEHHON peabHOCTH (00pa3oBaTeIbHas BEPCHS);
- JIroOoi OGecriaTHbIN UTPOBOM JIBHKOK;

- [IporpamMmmHoOe oOecrieueHue AJist CO3/1aHus TAaHOPAMHBIX CHUMKOB.
JlonoJiHuTE IbHOE 000Py/I0BaAHUE:

- Haymiauku

- Meroauyeckoe odecrnedyeHue NpOrpamMmbi

o [Iporpammuoe obGecrnieyeHue;
. Harnsgusie mocooOus;
o JlumakTHYecKue CpeacTBa (aJTOPUTM BBIMTOJIHEHUS 3aqaHUs, MMaMITKH

IIO3TAITHOI'O BBIITOJIHCHUA CIIOXKHBIX SaI[aHHﬁ);

o Meroanueckue pa3pabOTKU OTKPBITHIX 3aHATHH;
o WNHucTpykiuu: 1o TexHUKe 0€30MMacHOCTH, IO OXpaHe Tpy/ia u Jp.
o [Ipu mporpaMMHpOBaHUM COOpPaHHBIX CXEM M MoJieNiel IeJIecoo0pa3Ho

UCII0JIb30BaTh OECIIIaTHOE IPOrPaMMHOE 0OECIICUeHHUE.
- Undopmaunonnoe:

Pa6ora B I1O no co3nanuro VRAR npuioxkenuit



1. http://www.unity3d.ru/index.php/video/41 Buaeoypoku Ha pycckom;

2. http://websketches.ru/blog/unity5-tutor-beginners Buneoypoku Ha
PYCCKOM JIJI1 HAYMHAIOLIUX;

3. https://www.youtube.com/user/4GameFree Bunmeoypoku mo Unity u
nporpaMMupoBaHuto Ha C#;

4, https://www.youtube.com/user/evtoolbox Kanam ¢ Bujaeoypokamu 10
ucrnoip3oBanuio KoHCTpykTopa EV Toolbox;

5. http://holographica.space/articles/design-practices-in-virtualreality9326
Cratbs “KiroueBble IpueMbl B TU3ailHE BUPTyaIbHOW peasibHOCTH. J[>koHaTaH PaBax
(JonathanRavasz), crygent MenuanabopatopunbpaTucIaBCKON BBICHIEH IIKOJIBI
U300pa3UTEIHHBIX UCKYCCTB.

CbeMKa M1 MOHTAK MAHOPAMHBIX (OTO U BH/IE0

1. http://making360.com/book/ becratHoe pykoBoactBo B PDF wu3 2
pasnesnoB U 57 dacTel, B KOTOPBIX OMUCHIBAIOTCS MPOOJIEMbI ChEMKH, CITUBAHUS U UX
pEIICHUS.

2. https://www.udemy.com/cinematic-vr-crash-course-producevirtual-
reality-films/ becruaTbiit kypce u3 13 ypokoB 001l IPOTOKUTEIHLHOCTHIO TIOITOPA
qaca

3. https://www.jauntvr.com/creators/ becriaTHoe pyKOBOJICTBO IO

4, ChEMKE W TPOJAKIIHY BHACO JJIS IIUIEMOB BUPTYaJbHON pealbHOCTH Ha
68 cTpaHuiax

5. http://elevr.com/blog/  DxcrnepuMeHTaTBLHO-TIPOCBETUTEIBCKUI  OJIOT
rpynmsl  MccliefioBaTesieil, paboTarommMx C HWMMEPCUBHBIMH MeIMa B LEJIOM U
JOTIOJTHEHHOW U BUPTYaJIbHOU PEAIbHOCTBIO B YACTHOCTH

6. https://www.mettle.com/blog/  KopnopatuBnblii 00T  KOMMNaHU-U-
pa3paboTunKa HHCTPYMEHTOB JJisi pabOThI O CHhepUIECKUMH BHUIEO

7. https://medium.com/tag/virtual-reality/top-writersHe otaensHBIH pecypc
N0 BUPTyaJbHOW peanmpHOCTH, a matrdgopma mns OjoroB. [losToMy 31ech HYKHO
BOCTIOJIb30BaThCs MOMCKOM 10 Tery «virtual reality»

8. https://www.provideocoalition.com/mount-everest-cinematicvr/

Q. http://www.outpostvfx.com/blog/ http://experiencethepulse.



10.  com/the-pulses-guide-to-vr-film-making-part-1-directing/ https://
11.  wistia.com/blog/360-video-shooting-techniques https://uploadvr.
KomnblorepHoe 3penue

1. http://www.youtube.com/playlist?list=PLbwKcm5vdiSY Tm87ntDsYrksE
40fngSzY

2. http://www.slideshare.net/ktoshik — mnpesenramuun k nekuusm Bumgeo-
nekuun creukypcos BMK MI'Y  “BBeaeHne B KOMIBIOTEPHOE 3pEeHHE” U
“JlonOMHUTENIbHBIE TJIABBI KOMIIBIOTEPHOI'O 3pEHMSI’, 3a aBTOPCTBOM AHTOHA
Konymmaa (AntonKonushin)

3. http://graphics.cs.msu.ru https://courses.graphics.cs.msu.ru

4, http://habrahabr.ru/company/yandex/blog/203136/ Jlexkuuu Suaexca 1o
KOMITBIOTEPHOMY 3PEHHIO

KoncrpyupoBanue

1. https://www.instructables.com/ Iloptanx ¢ OTrpoMHOH KOJUICKIIUEH
MIPAKTUYECKUX KENCOB

2. https://channel9.msdn.com/Series/Creating-applications-ofvirtual-and-
extended-reality Bompockl TOCTpOCHHS MPHIOKCHHUBUPTYAIBHOW PEAIbHOCTH Ha
wiatrgopme Microsoft — oT 6a30BBHIXIPUHIIMIIOB (POPMUPOBAHUST CTEPEOU300OPAKEHUS
U OTCIEXKHBaHUS MOBOPOTOB TOJIOBBI 70 Oojee  IIIyOOKHX  BOIPOCOB
BBICOKO3(()EKTHUBHOM peann3alunu pacimpeHHoi peanbHocty Ha C++/DirectX.

IIporpamMmupoBaHue

1. https://stepik.org/course https://stepik.org/course/IIporpammupoBanue-Ha-
Python-67/ https://stepik.org/course/Beenenun-e-B-Linux-73/ Ilnarpopma ¢ OGobIIHM
KOJMYECTBOM IOJIE3HBIXKYPCOB Ha PYCCKOM SI3BIKE

2. https://www.codecademy.com/learn/allEcts kypcsl o Python,Java

3 Web-pecypchl: TeMaTHUeCKUE CaliThl, BUICO KaHAJbI, BUICO-PO-

4. UKW, UTPBI, CAMYJIATOPBI, ITU(POBBIEC TAOOPATOPUU, OHJIAWH

5 KOHCTPYKTOPBI U. 1.

6 http://holographica.space IIpoduabHBII HOBOCTHOH HOPTA

1. http://bevirtual.ru IToptan, ocBemaronuit VR-coObiTuss. USP B ToM, uTO

€CTh OTJEJIbHBIN Pa3/Iell 10 UTPAM.



8.  https://vrgeek.ru IlpodunbHbIil HOBOCTHON TOpTAa

9.  https://habrahabr.ru/hub/virtualization/ [Touck no npoduabHBIM TEram

10.  https://geektimes.ru [Tonck mo nporIbHEIM TEram

11.  http://www.virtualreality24.ru/ OTaenbpHBIN pa3aen 1Mo urpam

12. https://hi-news.ru/tag/virtualnaya-realnost HoBoctu 1 (0] METKE
«BuptyanbHas peanbHOCTB» Ha moptaie Hi-News.

13.  http://www.vrfavs.com/ Bomnblioii MHOCTpaHHBII KaTalor pecypcoB IO
VR

14.  https://www.kodugamelab.com Buszyanbnpiii KOHCTPYKTOD,
MO3BOJISIONIMN CO3/IaBaTh TPEXMEPHBIC UTPBI 0€3 3HAHUS S3bIKA MMPOTPAMMHUPOBAHHS.

15.  https://cospaces.io IIpoektupoBanue 3D cuen B Opaysepe (BUpTyaibHas
pPEanbHOCTD)

16.  https://3ddd.ru Penosuropuii 3D mozaeneit

17.  https://www.turbosquid.com Penozuropuii 3D moxaeneii

18.  https://free3d.com Pemozutopuii 3D moneneit

19.  http://www.3dmodels.ru Penozutopuit 3D moneneit

20.  https://www.archive3d.net Pemosuropuii 3D mozaenei

- KaapoBoe: negaror 10MOJHATEIBHOTO 00pa30BaHUSI.



4. KOHTPOJIb ! OLIEHKA PE3YJIbTATOB PEAJIUZAIIUU ITPOT'PAMMBbI

@opMbl OPraHu3aluM AeATEJTbHOCTH 00yYAIONIUXCS HA 3aHATHAX:

MeTtonbl 1 GOpMBI OTCIEKUBAHUS PE3YIHTATUBHOCTH O0YyUEHHUS U BOCIIUTAHUS:

- OTKPBITOE MEJarornyeckoe HaOII0ACHUE;

- POBECHUE MPAKTUUECKUX 3aHATUM;

- 00BSICHEHUE U UHTEpIIpeTaIusl HaOII0aeMbIX SIBJICHUM;

- OIICHKA MPOAYKTOB TBOPUYECKOU NEATEIBHOCTH 00YJarOINXCS;

- aHaJIU3 MPOOJIEMHBIX YUeOHBIX CUTYaIUK;

- IPOBEICHUE 3aHATUI- COPEBHOBAHUM BHYTPHU KBAHTOPUYMA;

- opranuzanusa pabodeit Mmactepckoit Workshop (pabouas mactepckas -
rpynmnoBas paboTa, rJie BCe yUaCTHUKU aKTUBHBI U CAMOCTOSATEIBHBI);

- y4acTHE€ B BBICTABKaxX, COPCBHOBAHUAX, a TaKKe HAyYHO-TEXHHUYCCKUX
KOH(DEpEeHITUSIX;

- IPOCMOTP U 00CYXJIeHHE Y4eOHbIX (PUIBMOB, MPE3CHTAIINM, POJIUKOB;

- IPOBEJICHUE MCCIEA0BATEIHCKOTO SKCIIEPUMEHTA;

- BBITIOJTHEHUE MPAKTUYECKUX padoT;

- TIOJITOTOBKA BBICTYIUICHUH W JTOKJIAJ0B C HMCIOJIH30BAHHUEM DPa3HOOOPA3HBIX
MUCTOYHUKOB HH(POPMAIINH;

- MyOJIMYHOE BBHICTYIIJICHUE.

Kputepun pe3yjibTATHBHOCTH MPOTPAMMBI

Ha ocHOBaHUU OKHJaeMBbIX pe3yJabTaTOB pa3paboTaHa olleHOYHas mikana (0T 1
no 10 OannoB), KOTOpas COOTBETCTBYET YPOBHSIM OCBOeHUs mporpammel. Ilo
OKOHYaHHWIO y4eOHOTO TOfa, TMeNaror OmpeAeiseT YpOBEHb OCBOCHHS MPOTPaMMBI
oOyuarommxcsi, (GUKCUPYST MX B TaONHIE, TEM CaMbIM, NPOCICIKUBAS JTHHAMHUKY
o0yueHnust, pa3Butus v Bocniutanus (IIpunoxenue No 1).

1. Huzkuii ypoens. OOyuaromuecs HeyBepeHHO (opmynupyer mpasmia Tb,
cmabo 3HAeT OCHOBBI TOHSTHS: JIOTOJHEHHAs PEAJbHOCTh (B T.4. €€ OTIUYHUS OT
BUPTYaJIbHOHM), CMEIIAHHAs pPEalbHOCTh, ONTHYECCKUN TPEKWHT, MapKepHas |
O0e3aMapkepHasi TEXHOJOTWHU, PEmNepHble TOYKA. MOKeT TpUHUMATh WJIA HaMeyaTh

y4eOHYI0 3a/1a4y, €€ KOHEUHYIO LIETb.



2. Cpennuii ypoBeHb. OOyuaromuecs yBepeHHO ¢opmynupyeT mnpasuna Tb,
XOpOIIO 3HAET OCHOBBI JOMNOJIHEHHOW pEATbHOCTH (B T.4. €€ OTJIMYUSA OT
BUPTYaJIbHOM), CMEIIAHHOW pEealbHOCTH, OINTUYECKUN TPEKUHI, MapKepHas U
Oe3mMapkepHasi TEXHOJOTHH, penepHble TOYKKM. MoXeT pa3pabarbiBaTh MOJKIIOYATH,
HacTpauBaTh M pabotatb ¢ 3D ckaHepoMm, npu NOMOIM nakeroB it 3D
MOJICJIMPOBAaHUS  YCTPAaHUTh OIIMOKM, BO3HHUKIIME B pe3ylbTare Ipouecca
CKaHUPOBAHUS M MOJATOTOBUTH (haii k mevyatu Ha 3D mpuHTEepe aKTUBUPOBATH 3aITyCK
OPWIOKEHUM; CHHUMAaTb M MOHTHpPOBaTh BHUAEO 360° BHUPTyalbHON pPEaJbHOCTH,
YCTaHABJIMBATh UX HA YCTPOMCTBO U TECTUPOBATH; AKTUBUPOBATH 3aITyCK IPHUIIOKECHUM
JNOTIOJIHEHHOW peanbHOCTH Ha AR oOukax, ycraHaBimBaTh MX Ha YCTPOWCTBO H
TECTUPOBaTh; HaBbIKU co3aHusi AR (AugmentedReality = nomonHeHHas peaabHOCTB)
MPUIOKEHUH; BIAJEET HABbIKAMU KaJTMOPOBKHU MEX3PAauKOBOI0 paCCTOSHUS.

3. Bbicokuii ypoBeHb. OOydaromuiicsi OTIMYHO OBJIAJIE€d TEOPETUYECKUMHU U
IPAaKTUYECKUMHU 3HaHUSMHU. MOXeT paboTaTh B rpyIie 1 OpaTh Ha ceOsl poib JIUAEpa.
VYyacTByeT BO BCEX COpPEBHOBAHHUAX. YMEET AKTHUBHUPOBATH 3aIlyCK NPHIOKECHHM
BUPTYaJIbHON pEaJbHOCTH, YCTAHABIMBATH MX HA YCTPOMCTBO M TECTUPOBATH;
coOupaTh coOCTBEHHBbI VR yCcTpOiCTBO; yMEHME aKTUBHPOBAThH 3aIyCK MPUIOKEHUN
JOTIOJIHEHHOW peanbHOCTH Ha AR oOukax, ycraHaBiuMBaTh MX Ha YCTPOMCTBO H
TECTUPOBATD.

JImuHOCTHBIE KauecTBa BocnUTaHHMKA. KoMMyHHKaTUBHBIN. PaOoTy BBIOIHSAET
OXOTHO, 3aMe4aeT CBOM OLIMOKM M CaMOCTOATENbHO HUX Hcmpasiser. Bcerna

MPOSIBIISIET (paHTA3UIO U TBOPUYECKHU MOAXOAMT K padoTe.
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[Tpunoxenue Neo 1

Pe3yabTaThl olleHKHM KadyecTBa 00yueHus B 00beauneHun « VR/ARkBantym» (mporpammuposanue) (nenaror JJO _ )

/o

®UO obyuaromierocs Teopus

[IpakTuka

M3MeHeHus kadyecTBa

JUYHOCTH

NTOI'O

VYyacTtue B COpEeBHOBAHUSAX,

BBICTaBKaX, KOHKypcax

YmMenue paboraTh B KOMaH/IE
Pa3Butue BooOpaxkeHusl,

MoTuBaius 1 HHTEpPEC K 00yICHHIO

SR A Bl I Sl A I




UTOI'O

e «BpICcOKHUIl» - BRICOKHE TTOKA3aTeNIM N3MEHEHUH, 3HaHUN B TeueHue yueoHoro roaa (8-10 6amon);
o «CpenHuit» - cpeTHUIM YPOBEHD IMOJATOTOBKH U 3aMHTEPECOBAHHOCTH O0y4aronuxcs (4-7 6amioB);

o «Hwuskuit» - HU3KHKE TTOKa3aTeIn M3MEHEHUM, 3HaHUN B TeueHUe yueOHoro rojaa (1-3 6anmna).




[Tpunoxxenue No 2

Keiic Nel. «BupryanbHasi peajibHOCTb CBOMMH PyKaMu»

Tema: cOopka VR-rapHUTYDBI.

HeneBas aynuropusi: mkoJbHUKH 11-17 ner.

Henn wu 3aga4ym: NO3HAKOMUTh C TIOHATHEM BHPTYaJbHON pEaJbHOCTH,
ONPEEIUTh 3HAYMMbIE JIJI HACTOSIIIETO MOTPYKEeHUs (PAKTOPHI, CeNaTh BHIBOMBI MO UX
CXOJZICTBaM U Pa3iInyusiM, BO3MOKHOCTSIM Pa3inyHbIX VR-yCTpOUCTB;

* HayYUTh KOHCTPYHPOBATh COOCTBEHHBIE MOJIEIH YCTPOMCTB.

TpeGoBaHus K BXOAHBIM HABBIKAM Y4YACTHUKOB: HET.

Kparkoe onucanme: B pamkax JaHHOrO MacTep-Kiacca YYaCTHUKU HCCIEAYIOT
CYILIECTBYIOLIME MOJEIU YCTPOMCTB BUPTYAJbHOM PEATIbHOCTH, BBISIBISIIOT KIIFOUEBBIE
IapaMeTphl, a 3aTE€M BBIIOJIHAIOT HEOOJNBIIYI0O MPOEKTHYIO 337a4y — CKOHCTPYUPYIOT
VR-ycTpoiicTBO 110 uMeronuMcest 3arotroBkam. Jletu codepyT cOOCTBEHHYIO MOENb U3
BbIOpAHHOTO MaTepuaia u IpPOTECTUPYIOT CAMOCTOSATENBHO pa3padOTaHHOE YCTPOHCTBO.

Ili1an npoBeaeHUsI/aJITOPUTM AEHCTBHA:

1. BBogHas WHTEpAaKTUBHAs JEKIMSA, TECTUpPOBaHME VR-NpHIIOKEHUN Ha
Pa3JIMYHBIX TUIAX YCTPOWCTB.

2. Beibop Marepuana, coopka.

3. Bwibop Tembl u peanmzarusi cobctBeHHoro AR-mpoekrta. TecTupoBanue
TOTOBOTO MPWJIOKEHUSI HA MOOMJIBHOM YCTPOMCTBE, J0padOoTKa.

4. MuHM npe3eHTauu IpOeKTOB, pedIeKCHsl.

Heo0xonnmoe oGopynoBanue:

* KOMIIBIOTEp HACTaBHUKA,

* POEKTOP/TIIIa3Ma;

* HECKOJbKO VR-yCTpOHCTB C MpEeayCTAaHOBIEHHBIMU MPUIOKECHUSMHU (IILIEMBI,
TapHUTYPBHI).

Pacxoanbie MaTepuaJibl:

KoMI1eKkT U3 AByX JBOSIKOBBIMYKJIBIX JIMH3, pazMep 25 MM, (POKyCHOE pacCcTOsIHUE
45 mm;

- [lernornmact Tommmaa 5 cm, 115 (1 M*1 m);



- Becnienennsiit nonuatuiien MuH. 3 MM (pysioH 55 M2);

- Kapron Tpexcnolinbiil JIeHTa-KOHTaKT (JIMITY4Ka);

- Pesnnka Maruut Knen JIBycroponnuii ckotd 50 MM x 25 M.

IIpeamosnaraemblie pe3yjabTarbl 00y4AKOIIHUXCA: YMEHHE aKTUBHPOBATh 3aITyCK
IIPUJIOKEHUM BHUPTYaJIbHOW pPEaJbHOCTH, YCTAHABIMBATH MX HA YCTPOMCTBO H
TECTUPOBaTh, KAINOPOBaTh MEK3PAuKOBOE PACCTOSTHUE, HAaBBIK COOPKH COOCTBEHHOTO

VR-ycrtpotictBa. Apredakt: cooctBenHas VR-rapautypa.



[Tpunoxxenue Ne 3

Keiic Ne2.«Uyneca 10nmoJTHEHHOM peaJbHOCTH.

Tema: pa3zpaboTka NpUIOKEHHUS JOMOJIHEHHON PEaTbHOCTH.

HeneBas aynuropusi: mkoJbHUKH 11-17 ner.

Ienu u 3apauun:

* IO3HAKOMUTbH PEOCHKA C MOHATUSIMHU JIONOJTHEHHON M CMEIIAHHON PeaibHOCTH;

* OIPENIETUThH €€ OCHOBHBIC OTIUYHS OT BUPTYaIbHOM;

* 1aTh KJIIOYEBbIC TOHATHUS ONTHUYECKOTO TPEKUHTA;

* JlaTh OCHOBHBIE HAaBBIKM PAOOTBI C HWHCTPYMEHTApUEM JOTOJHEHHOU
peabHOCTH (Ha YCMOTPEHHUE Me/1arora).

TpeGoBanus K BXOAHBIM HABBIKAM YYACTHUKOB: HET.

Kparkoe omucanme: Bce Oonbiue srofel XOTAT HE TOJIBKO MOCMOTPETh Ha
«OXKMBAWOIIKE» OOBEKTHI, HO M Yy3HATh, KakK JOIMOJHEHHAs pEeajJbHOCTh BBITJIAIUT
u3HyTpU. [IoHSTH, Kak MOKHO IPUMEHUTH 3Ty KPAaCUBYIO

1 3QPEeKTHYI0 TEXHOJIOTUIO0 cebe Ha monb3y. Hayuntbes co3maBaTh «4yznecay» B
JIOTIOJIHEHHOW PpPeambHOCTH COOCTBEHHBIMH pykamu. Ha wmactep-kiacce y4aCTHHKH
Y3HAIOT IPUHLUIIBI PA0OThI TEXHOJIOTUHU, PACCMOTPST UHTEPECHBIE MPOEKTHl U OLEHST
IIEPCIIEKTUBBL. A IIaBHOE — co31anyT AR-npuinoxenne Ha MHTEPECYIOIIYI0 X TEMY,
CaMOCTOSITENIbHO BBIOpAB Bce pecypchl: 3D-mozaenu, BUa€o, aynuo, poTo u ap.

Il1an npoBeaeHusi / AJITOPUTM JIeifiCTBHIA:

1. BBomnas wWHTepakTHUBHAs JIEKIHWs, pa30op MPUMEPOB, TECTUPOBAHHE
MIPUJIOKEHNUH;

2. OOyuenue OazoBoMy (yHkImoHany BbIOpaHHOTO IIO «stepbystep» —
YYaCTHUKH TOIIArOBO MOBTOPSIOT 32 HACTABHUKOM;

3. Bwibop Tembl u peanmzarusi cobctBeHHoro AR-mpoekrta. TecTupoBaHue
TOTOBOTO MPHJIOKEHUSI HA MOOMIILHOM yCTPOMCTBE, AopaboTka. 4. MuHM TIpe3eHTaIlH
MIPOCKTOB, pedieKcHs.

Heobxomnmoe 060pynoBanre u pacxogHble MaTEPHAIIBI:

* KOMIIBIOTEp HACTaBHHMKA C KaMEpod + MPOEKTOp/Iiia3mMa, KOMITBIOTEPBI IS

YYaCTHUKOB ¢ KaMepoi (MUHUMYM | Ha Tpex 4eloBeK);



» npenyctanoieHHoe 110 EV Toolbox unu Unity3D/UnrealEngine (urpoBbie
JBYOKKH IS ieTei oT 12 ner);

* IPUHTEP JAJIS1 IEYaTH METOK/pacriedaTaHHbIe N300paXKeHHUS.

IIpennonaraembie pe3yibTaThl 00y4al0OIMXCH:

* 3HaHWE ¥ TTOHMMaHNE OCHOBHBIX MOHSATHMN: TOMOJHEHHAS PEeaIbHOCTD (B T. . €€
OTJIIMYMS OT BUPTYaJbHOM), CMEIIaHHAS PEAIbHOCTh, ONTUYECKUM TPEKUHT, MapKepHas
1 6e3MapKepHasi TEXHOJIOTUU, PENIEPHbBIE TOUKH;

* 3HaHUE MOJIb30BaTeNIbCKOT0 UHTep(elica cnennanuzuporanHoro 110, 6a30BbIx
00BEKTOB MHCTPYMEHTAPUS;

* HaBBIKH CO3/1aHusi AR-TIpUII0OKEHUM.

» Apredakrt: cobctBeHHOe AR-mpuioxkeHue, paboTaroliee Ha ONpeAeICHHOM

mI0ckoM oObekTe (hotorpadusi, WiImocTpalus B KHure, Gyrdoska, MarHuT U T.J1.).



[Tpunoxxenue Ne 4

Keiic Ne3. «O0bem umeeT 3HAYECHHE)

Tema: co3naHue NPUIIOKEHUS! JOMOJHEHHOW PEaJbHOCTU C HUCIOJIb30BAHUEM
coocTBeHHOU 3D-Momenu.

HeneBas aynuropus: mwkoibHukU 11-17 net.

enun u 3apauum:

* IO3HAKOMUTH PEOCHKA C MOHSATUAMHU JIOTIOJTHEHHOW U CMEIIaHHOM PeallbHOCTH;

* ONPEJEIUTH €€ OCHOBHbBIC OTJIMYHUS OT BUPTYaJIbHOM;

* JlaTh OCHOBHBIE HAaBBIKM PAOOTBI C HWHCTPYMEHTApUEM JOTOJHEHHOU
peabHOCTH (Ha YCMOTPEHHUE Me/1arora).

TpeGoBaHus K BXOJHBIM HABBIKAM YYACTHUKOB: HET.

Kparkoe omucanue: Bce Oonbliie Jofeil XOTAT HE TOJNBKO IMOCMOTPETh Ha
«OXUBAIOUIME» OOBEKTHl, HO M Yy3HATh, KaK JOMOJHEHHAas pPEajbHOCTb BBIIJISAIUT
u3HyTpH. [IOHATH, KAK MOXKHO MPUMEHHUTH 3Ty KPacUBYIO M d(D(PEKTHYIO TEXHOJIOTHIO
cebe Ha mnonp3y. HayuuTbcsi co3naBaTh «4ynaeca» B JOMOJHEHHOW peaibHOCTH
cobcTBeHHbIMU pykamu. Ha MacTep-kiacce y4aCTHUKH Y3HAIOT HPUHIUIBI pabOThI
TEXHOJIOTUH, PACCMOTPSAT UHTEPECHBIE MPOEKTHI U OLIEHAT MEPCHEKTUBBL. A TIIABHOE —
co31aayT cBoto 3D-MozeNb U MOCMOTPSIT €€ B JOTOJHEHHON PEaTbHOCTH.

Il1an npoBeAeHNUsI/aJITOPUTM IeHCTBHIA:

1. BBomgHasi WHTEpaKTHBHAs JIEKIUs, pa3doOp MNPUMEPOB, TECTUPOBAHUE
MIPUIIOKEHN;

2. OOyuenne 06azoBoMy (GyHKIMOHATY BbIOpanHOrO IIO «stepbystep» —
YYaCTHUKHU TIOIIAroBO MOBTOPSIOT 32 HACTaBHUKOM, CO3JA0T HECHOxHYI 3D-Mmoziens
(3manue, neTanb, pacTEHUE U JIp.);

3. 3arpy3ka negaroroM Mojeseil yHaCTHHKOB MacTep-Kiacca

B uHcTtpyMeHT Unity3D/EVToolbox/apyroii Ha ycMoTpeHue neaarora, mpocMoTp
MIPOEKTOB B JIONIOJIHEHHOU peanbHOCTH;

4. Pedexcus.

Heo0xonnmoe 000py1oBaHue U pacXoHble MATEPHUAJIbI:

* KOMIIBIOTEP HACTABHUKA C KAMEPOH + MPOEKTOP/TIIa3Ma;



* KOMITBIOTEPHI JIJIs1 YYACTHUKOB;

» npenyctanoBieHHoe [IO na BeIOOp Ha BBHIOOp: 3ds Max, Maya, Blender,
SketchUp;

* MPUHTEP IS MeYaTH MeTOoK/pacrneudaTaHHbie n3oOpaxenus. lIpenmnomnaraemele
pe3yapTarhl 00y4YarIUXCsl YMEHUS U HABBIKU:

* 3HaHUE ¥ TOHMMaHNE OCHOBHBIX MOHSATUMN: IOMOJHEHHAs PEabHOCTD (B T. Y. €€
OTJIIMYMS OT BUPTYaJbHOI), CMEIIaHHAS PEAIbHOCTh, ONTUYECKUM TPEKUHT, MapKepHas
u 6e3MapKepHasi TEXHOJIOTHH, PETIEpHbIEC TOUKY;

e 3HaHME TMoOJb30Barelibckoro wuHTepdeiica 1O mus cozmanus 3D-monenei,
HABBIKM CO3[aHUA TPEXMEpPHBIX Mojenei. Aptedakr: 3D-momenb, Npu HaIUYUU
BpeMEHHU - coOcTBeHHOe AR-mpuiiokeHue, padoTaroliee Ha OINPEACICHHOM IUIOCKOM

oObekTe (pororpadusi, usTrocTpaius B KHUre, Gpyrooika, MarHuT U T.11.)
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