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IHosicHuTEIbHAS 3aIIUCKA

BuprtyanbHas W [ONOJHEHHAs PEATbHOCTH — OCOOBIE TEXHOJOTUYECKUE
HAIIPaBJICHUSI, TECHO CBSI3aHHBIE C APYTUMHU. JTH TEXHOJIOTUU BKJIFOUEHBI B CIIUCOK
KJIIFOYEBBIX UM OKAa3blBAIOT CYILIECTBEHHOE BIUSHUE Ha Pa3BUTUE PHIHKOB.
[IpakTuyecku Ajig KaKA0W NEPCHEKTUBHON MO3ULMU OYyAyIIEro KpaiHe MOJIE3HbI
Oynytr 3HaHus u3 objactd 3D-MoaenupoBaHUs, OCHOB IPOrPAMMHUPOBAHMS,
KOMIIBFOTEPHOI'O 3pEHHUS U T. II.

CoryiacHo MHOTOYMCIIEHHBIM HcclieqoBaHusIM, VR/AR-pbiHOK pa3BuBaeTcs
0 DJKCIIOHEHTE — COOTBETCTBEHHO, €My HEOOXOJUMBbI KOMIIETEHTHBIE
CIICLIUAJIUCTHI.

B xome mnpakTHuecKMX 3aHATUM 110 IPOrpamMMe BBOJHOIO MOZYJIS
oOydJaromuecs: TO3HAKOMSTCS C BUPTYaJIbHOM, JOMOJMHEHHOW W CMEIIaHHOM
pPEANTbHOCTSAMHU, TMONUMYT HUX OCOOCHHOCTH W BO3MOXKHOCTH, BBISIBAT BO3MOXHBIE
CIOCOOBI MPUMEHEHUs, a TaKXKe OIpeAeNaT HauboJjJee MHTEPECHbIE HampaBlICHUS
JUTSI JaJIbHEHIIEro YIiIyOJIeHHs, TapajiyielIbHO pa3BUBasi HABBIKY JU3aiH MBILUICHHUS,
IU3aifH-aHaIN3a U CIOCOOHOCTH CO3/1aBaTh HOBOE U BOCTPEOOBAHHOE.

Cuneprusi METOJOB M TEXHOJOTHMH JdacT oOydarolmeMycs YHHUKaJbHbIC
METanpeIMETHbIE  KOMIIETEHIIMH, KOTOpble OyayT TmoJe3Hel B cdepe
NPOEKTUPOBAHUSA, MOJEIUPOBAHMUS OOBEKTOB M  MPOIIECCOB, pa3pabOTKu
MPUJIOKEHUH U JP.

[Iporpamma fgaét HeoOXOAMMBIE KOMIIETEHIMM ISl JaJIbHEHIIEro
yIIyONEHHOTO OCBOCHMS JTM3aMHEPCKUX HABBIKOB M METOAMK INPOCKTHUPOBAHUS.
OCHOBHBIMM  HallpaBICHUSIMA B H3YYEHUU TEXHOJOTMM BUPTYAJIbHOH H
JIOTIOJIHEHHOW PEabHOCTH, C KOTOPHIMH TO3HAKOMSTCS O0ydarolIfecss B pamMKax
MOJYJs, CTAaHYT HaydajbHbIE 3HAHUSA O pa3pabOTKE NMPHIOKEHHUH I Pa3IMYHbIX
YCTPOWCTB, OCHOBBI KOMIIBIOTEPHOI'0 3peHus, 6a3oBbIe MIOHATHSA

3DMoennpoBaHusl.



Yepe3 3HAKOMCTBO € TEXHOJOTHSIMHU CO3JaHUSI COOCTBEHHBIX YCTPOWCTB W
pa3pabOoTKK NPUIOKEHUH Oy1yT pa3BUBAThCS MCCIEI0BATEIbCKUE, HHKEHEPHBIE U
IIPOEKTHBIE KOMIIETECHIIUU.

OcBoeHue 3TUX TEXHOJOTUMU MOApa3yMeBaeT IMONy4YyeHUue psaa 0a30BbIX
KOMIIETEHUUW, BJIAJICHHUE KOTOPbIMU KPUTHYECKH HEOOXOAUMO  JIO0OMY
CHEIUANNCTY Ha KOHKYpEHTHOM pbiHKe Tpyaa B STEAM-nipodeccusix.

Lesas nporpammbl: hopMupoBaHre yHUKaIbHBIX Hard- u SoftkommereHmii
no padote ¢ VR/AR-TexHOIOrMsAME Yepe3 UCIIOIb30BAHNE KEHCTEXHOIOTUH.

3agaum nporpaMmal:

Oobvuarwue.

— 00BSACHUTDH 0a30BbIE MOHATHUS c(pepbl pa3pabOTKU MPUTIOKEHUI BUPTYaIbHOM
U JIONIOJIHEHHOW peaylbHOCTH: KII0UEeBble OCOOEHHOCTH TEXHOJIOTMM M X pa3inuus
MEXJy co0o0#l, maHopamMHOe (OTO U BHJIEO, TPEKUHI pEalbHbIX OOBEKTOB,

PIHTGp(i)CﬁC, IMOJIMTOHAJIBHOC MOJCIIUPOBAHUC,

— copmupoBaTh 6a30Bble HaBBIKM PabOTHI B IporpaMmax ajis pa3paOoTKu
MPUWIOKEHUM C BUPTYaJIbHOM U JIOTIOJIHEHHON PEATBbHOCTBIO;

— chopmupoBaTh 0a30BbIe HABBIKK PAa0OTHI B MpOrpaMmax ISl TPEXMEPHOTO
MOJIETTUPOBAHMS;

— Hay4yuTh  HCHOJIb30BATH M  AJaNTUPOBATh  TPEXMEPHBIE  MOJENM,
HaXOSIIHECS B OTKPBITOM JOCTYIE, IS 3aJa4 KEeHca,

— copmupoBaTh 06a30BbIe HaBBIKM PabOTHI B MpOrpaMmax i pa3paboTKu
rpadudecknx nHTEPHEHCOoB;

— TPUBUTH HABBIKA MPOCKTHOUW JCATEIBHOCTH, B TOM YHCIIC HCIIOTH30BAHUE
WHCTPYMEHTOB TUTAHUPOBAHHS.

Paszsusarowue:




— Ha TPOTSHKEHUU BCEX 3aHATHH (GopMupoBaTh 4K-kKoMmeTeHIIUN (KPUTHIECKOES
MBIIIICHUE, KPEaTUBHOE MBIIUICHHE, KOMMYHHKAITUS, KOOTIEPAIIHs );

— CIIOCOOCTBOBATH PACIIMPEHUIO CIOBAPHOTO 3a1aca;

— CIocOOCTBOBAaTh PA3BUTHIO IMaMSTH, BHHMAHHS, TEXHUYCCKOTO MBIIUICHHSI,
M300peTaTeIbHOCTH;

— cnocoOCTBOBAThH Pa3BUTHUIO AJITOPUTMHUYCCKOI'O MBIIIJICHUA
— cnocoOCTBOBAThH q)OpMI/IpOBaHI/IIO HMHTEpPECAa K TCXHUUYCCKUM 3HAHHAM;

— CII0COOCTBOBATH (GOpMHUPOBAHUIO  yMEHUS IPaKTUYECKOTO
NPUMEHEHHUS TIOJTYYEHHBIX 3HAHUN;
— chopmupoBaTh yMeHHUE (POPMYIHPOBATH, APTYMEHTUPOBATh U OTCTAaMBATH CBOE
MHEHHE;
— chopMHpoBaTh YMEHUE BBICTYNATh IYOJUYHO C TOKJIaaMH, IPE3EHTALUIMU U T.
.

Bocnumamenvuuie:.

— BOCHHTHIBATh AaKKYpPaTHOCTh W JUCIHHUILTMHUPOBAHHOCTH IPU BBITIOJTHCHUH
paboTHI;

— CmocoOCTBOBaTh (POPMUPOBAHUIO TIOJOKUTEIBHOH MOTHBAIMH K TPYIOBOM
TeSATCILHOCTH;

— CHocoOCTBOBaTh (POPMUPOBAHUIO OIBITA COBMECTHOTO W WHIWBUIYAIHHOTO
TBOPUYECTBA MPU BBHIMOJHEHUN KOMAHIHBIX 33/1aHHM;

— BOCIIUTHIBATh TPYAOJIO0HE, YBAXKEHUE K TPYAY;
— (popMHUPOBATH UYBCTBO KOJUIEKTUBU3MA M B3aUMOITOMOIIIH;

— BOCIIMTBIBATb 4YYBCTBO IIaTPpUOTHU3MA, TI'PAXKIAHCTBCHHOCTH, TIOpPAOCTH 3a

JNOCTWKEHUS oTeuecTBeHHOU UT-oTpacnu.
DYyHKIHUOHAJIbHOE NPEeJHAZHAYEHHE IPOrPAMMBI: [TPOCKTHAS.

®opMma opra"Husanum: rpynmnosas, 10 10 yenoBexk.



Ilepuona o0y4enusi: ceHTIOpb-Maii
BospacTt yyamuxcs: yqamuecs 5-9 kiaccos.
Cpoxu peanusanuu nporpammsi: 157,5 yacos

IIpa3aHuYHbIE U BHIXOHbIE THH (TI0 POU3BOJICTBEHHOMY KaJICHIapIO

IIpU MATUIHEBHOUN Heneme)
Hanouansiemocts rpynm: 10 yenosexk.
Pe:xxuMm 3anaTuii: no 4,5 akajeMUYeCKUX Yaca B HEACIIIO.
DopMbl 3aHATHH:

- paboTa HaJ pelIeHHEeM KeHCOoB;

- 1a0OPaTOPHO-TIPAKTUUECKUE PAOOTHI;

- JISKITUH;

- MacTepP-KJIacChl;

- 3aHATUSI-COPEBHOBAHUS;

- DKCKYPCUHU;

-Oecena;

- IPOEKTHBIE CECCUMU.
MeToabl, HCIOJIb3yeMble HA 3AHATHAX:
— IpakTU4eckue (ynpaxHEeHHUs, 3a0a4n);

— crnoBecHble (paccka3, Oecema, WHCTPYKTaX, UYTEHHWE CIIPABOYHOMN
JUTEpaTyphl); —  HATJAAHBIE  (JEMOHCTpAals  MYJIBTHMEIUHHBIX
npe3eHTaiui, potorpadun);

— mpoOsieMHbIE (METOABI TPOOIEMHOTO W3JIO0XKEHUS) — yYaluMCs

I[aéTCﬂ 4aCTb I'OTOBOI'O 3HAHMA,

- 3BPUCTUYECKHUE (4aCTUYHO-TIOUCKOBBIE) — yqammmcest

npcaoCTaBIsACTCA 0obIIas BO3MOKHOCTD BI>I60pa BAPpHAHTOB;,

— HCCICOOBATCIILCKUC — YYalIUCCA CaMH OTKPBIBAIOT WM HCCICAYIOT

3HAHMUS;



— WUTIOCTPATUBHO-00bSCHUTEIbHBIE;

— pPENpPOAYKTUBHBIE;

— KOHKpPETHbIe M aOCTpaKTHbIC, CHHTE3 M aHaju3, CpaBHEHUE,
o0o01meHnre, abcTparupoBaHue, Kiaccuukamus, cucTteMaTu3aius, T. €.
METO/Ibl KAK MBICIIUTEIbHBIE ONEPAIUU;

— UHJIYKTUBHBIC, ICTYKTUBHBIE.
1. Ilaanupyembie pe3yjbTaThI
B pesynbrare ocBo€HUS ITpOrpaMMbl 00yUarOITUECs TOJKHBI 3HAMb:
— KJIIOYEBBIE OCOOEHHOCTHM TEXHOJOTHH BHUPTYadbHOW H JOTOJHEHHOU
pEabHOCTH;
— IPUHIUIIEI  PabOTHI MPUIIOKEHU I C BUPTYAJIbHOMN u
JOTIOJTHEHHOW peaIbHOCTHIO;
— TIepeuYeHb COBPEMEHHBIX YCTPOWCTB, HCIHOJIB3YEMbIX g PabOThl C
TEXHOJIOTUSIMH, U UX IIPEJHA3HAYCHHUE;

— OCHOBHOU (PyHKIIMOHAJ MPOTpamMM ISl TPEXMEPHOTO MOACIIUPOBAHUS;

— TMPUHIUOBL M CHOCOOBI Pa3pabOTKU TPHIOKEHHH C BHPTYaIbHOU H
JIOTIOJITHEHHOW peajbHOCTHIO;

— OCHOBHOW (DYHKITMOHAJI TPOTPAMMHBIX CpeJl JJiA pa3pabOTKU MPUIOKEHUH C
BUPTYaJIbHOM U JIOTIOJIHEHHOW PEATIbHOCTHIO;

— 0c00eHHOCTH pa3paboTku rpadudecKkux HHTep(decoB. yuems:

— HaCTpaWBaTh U 3aIIyCKATh NUJIEM BUPTYaJIbHOU PEAIBHOCTH;
— YCTaHAaBJIMBATh U TECTUPOBATH PWIOKEHUSI BUPTYaJIbHON PEATIbHOCTH;
— CaMOCTOSITEIbHO COOUPATh OYKHU BUPTYAJIbHOW PEaTbHOCTH;

— (QopmynmupoBaTh 3a7ady HAa MPOCKTUPOBAHME WCXOJS W3 BBISBICHHOM
poOJIeMBbl;

— YMCTb IIOJb30BAaThCA PA3JIMIHBIMHU MCTOAaMH I'€HCPpALlU H,Z[Cﬁ;



— BBIIOJHATH IPUMHUTUBHBIE OINEpallMU B MporpaMmax sl TPEXMEPHOIO
MOJIEJINPOBAHUS,

— BBINIOJIHATH IPUMUTUBHBIE ONIEPALIMH B TPOTPAMMHBIX Cpeliax it pa3padoTKu
IIPUJIOKEHUN C BUPTYaJIbHOU U JOIOJHEHHOU PEAIbHOCTHIO;

— KOMIWJIMPOBATh NPUJIOKEHUE 11 MOOMJIBHBIX YCTPOUCTB MM NMEPCOHATBHBIX
KOMIIBIOTEPOB U pa3MeIlaTh €ro 1Jisi CKaYuBaHUs

M0JIb30BATEISIMU;
— pa3pabaTtsiBaTh rpaduyeckuii uarepderic (UX/UI);

— paspabarbiBaTh Bce HEoOXoaMMBbIe TpaduyecKue W BHUACOMATEPHANBI IS
MpPE3EHTALMM TTPOEKTA;

— MPEJCTABIATh CBOM MPOCKT.
8/1a0emb .

— OCHOBHOW TEpPMHUHOJIOTHEH B 00JacCTH TEXHOJOTHH BHUPTYaJbHOH W
JOTIOJIHEHHOW PEabHOCTH;

— 0a30BBIMU HAaBBIKAMH TPEXMEPHOTO MOJEITHUPOBAHUS;

— 0a30BBIMH HaBbIKAMH Pa3pa0OTKU MPWIOKEHUNW ¢ BUPTYaJbHOW W

JIOTIOJITHEHHOW peajbHOCTHIO;
— 3HAHUSMM T10 TIPUHIIAIIAM pabOThl U 0COOCHHOCTSM YCTPOMCTB BUPTYaTbHON 1

JOIIOJTHEHHOU PEAIbHOCTH.

2. ConepxxaHue NMpoOrpaMmbl

Paszgea 1. IlpoexkTupyem ugeanabHoe VR-ycrpoiictBo

B pamkax nepBoro pazaena 00y4arommecs: HCCIEeYIOT CYIECTBYIOIIUE MOJETU
YCTPOMCTB BUPTYaJbHOW PEAIbHOCTH, BBISIBJISIIOT KJIIOUEBBIC MapamMeTphl, a 3aTeM
BBITIOJTHSIOT MPOCKTHYIO 3a7ady — KOHCTPYUPYIOT coOcTBeHHOe VR-ycTpoiicTBo.

OOyuaromuecs ucciaeayroT VR-koHTpoiuiepsl 1 0000111al0T BO3MOKHBIC IPUHITUTIBI



YHpaBJICHUA CUCTECMaMU BHpTyaHBHOﬁ pPEadbHOCTH. CpaBHI/IBaIOT Pa3iIMYHbIC TUIIBI
YHOpaBJIICHUA W ACJTIAIOT BBIBOJALI O TOM, 4YTO HCO6XOI[I/IMO JJIA «obMaHa» mo3ra u

IIOI'PYKEHUS B APYTrOM MUP.

OOyuaromuecss CMOTYT coOpaTb COOCTBEHHYHO MoJeidb  VR-rapHUTYpHI:
CIPOEKTHUPOBaTh, CMOJEJINPOBATh, BbIpe3aTh/pacneuyaTaTtb Ha 3D-mpuHTepe
HY)KHbIE 3JIEMEHTBI, a 3aT€M IMPOTECTUPOBATH CAMOCTOATEIBHO pa3padOTaHHOE
YCTPOUCTBO.

Pasnea 2. PaspabareiBaeM VR/AR-npuiioxkenus

[Tocie QopmupoBaHus OCHOBHBIX TIOHATHH BHPTYaJIbHOW PEANbHOCTH,
NOJIYYCHHUST HaBBIKOB paboTel ¢ VR-00opymoBaHMeM B TIEPBOM pasjeie,
oOydJarouecs mepexoasaT K paCCMOTPEHUIO TOHITHH JIOTIOJTHEHHON M CMEIIaHHOM
peaNbHOCTH, pa30UparOT WX OCHOBHBIE OTJIMYUS OT BHUPTyalbHOH. Co031ar0T
cobctBeHHoe AR-mpunoxkenue (augmented reality — gomosiHeHHas peaqbHOCTB),
oTpabaTbiBasi HaBBIKK Pa0OTHl C HEOOXOIUMBIM B JajbHEHIIEM NPOrpaMMHBIM
oOecrieueHueM, HaBbIKU JU3aiH-TIPOCKTUPOBAHUS U AU3aNH-aHATUTHKY.

OOyuaromuecss Haydarcss pa0oTaTh C KPYNHEWIIMMU PENO3UTOPUIMHU
OecIuIaTHBIX TPEXMEPHBIX MOJENeH, CMOTYT MUHUMAJIbHO aJanTHPOBATh MOJIEIH,
UMEIOIIUECs B CBOOOIHOM JIOCTYTIC, MO CBOM HYXIbl. HaunHaeTCsi 3HAKOMCTBO CO
CTpYKTypol mHTep(deiica nmporpamMmsel aiisg 3D-monenupoBaHus (10 YCMOTPEHHUIO
HacraBHuka — 3ds Max, Blender 3D, Maya), ocHOBHbIMU KOMaHAaMu. BBoasTcs

IMOHATHUA «IIOJIUMTOHAJIBHOCTB» N KTCKCTYypa».



3. TemaTnuyeckoe NJIaHUPOBaHUE

BBonHass  WHTEpakTHMBHAs  JIGKUHUS 1O  TEXHOJIOTHSIM
JOMIOJTHEHHOW M CMEIIIAHHOM PEaTbHOCTH

Ne Bcero
n/m Pa3jesibl NporpaMmMbl y4e0HOro Kypea 1acos
Oo0pa3oBaresibHas YaCTh
- 124
Paznen 1. IlpoexkTupyem ngeajnbHoe VR-ycTpoiicTBo
1 | 3nakomctBo. Texnuka Oe3onacHocTu. BBoHOE 3aHsATHE 2
(«Co3naBaii MUPBI»)
2 | BBeleHUE B TEXHOIOIMU BUPTYaIbHON M JOIOJHEHHOM o5
peaIbHOCTH
3 3HakoMCTBO ¢ VR-TEXHOJNOrMSAMH Ha HWHTEPAKTHBHOMN 25
BBOJAHOW JIeKUMM TecTUpoBaHUE YCTPOWCTBA, YCTAaHOBKA
4 NPWIOKEHUM, aHaiu3 MPUHIMIOB pPAa0OThl, BBISBICHUE
KITFOUEBBIX XapaKTEPUCTUK
5 BrisiBienne NpUHIMIOB  paOOThl HUIEMa BUPTYaJIbHOU 25
peaIbHOCTH, TOUCK, aHalu3 H  CTPYKTYpUPOBaHUE
uHdopMmanmu o 1pyrux VRycTporicTBax
6 BeiGop matepwama W KOHCTPYKIIMH JiJII  COOCTBEHHOM 17
TapHUTYPBI, TIOJITOTOBKA K COOpPKE YCTPOHUCTBA
7 COopka COOCTBEHHOH TapHUTYPHI, BBIPE3aHNE HEOOXOIUMBIX 15
JeTaliel, TU3ailH yCTPOUCTBa
8 TectupoBanue u 1opabOTKa MPOTOTHUIIA 15
Pa3nen 2. PazpadarsiBaem VR/AR-npusioxenus 41,5
3




TectupoBanue CYILLECTBYIOLINX AR-nipunoxenui, 3
10 | ompeneneHue NPUHLIUIOB PaOOTHI TEXHOJIOTHU

BrisiBrieHne npoOieMHON CUTyaluH, B KOTOPOM MOMOTJI0 Obl 3
11 | VR/ARnpunoxenue, HCroab3ys METOAbI AU3ANH-MBIIUICHHS

AHanu3 ¥ OIEHKAa CYIIECTBYIOIIUX PEIICHUN MpoOJIeMBl. 3

I'enepauus coOctBeHHbIX wuAeil. PaspaboTka cueHapus
12 | npunoxenus

Paspabotka CIICHapUs MIPHIOKEHUS: MEXaHHKa 3
13 | B3auMojeicTBu, QyHKIIMOHAJ, NPUMEPHBINA BUJ HHTEpdeiica
14 o o 2

MuHU-TIpe3eHTAINH UeH 1 UX T0padOoTKa 10 0OPaTHOW CBS3U
15 | Tocnenosarensroe U3y4eHHE BO3MOXKHOCTEH  Cpeibl 2

paspabotku VR/AR-npunoxenuit

16 | Pa3zpaborka VR/AR-npuiioxeHust B COOTBETCTBUH CO 7

CIIEHapHeM

COop 00paTHOI! CBSA3H OT MOTEHIIMAJILHBIX MOJIH30BATENEH 2
17 | mpunoxxeHus

Jlopa®oTka MpUII0KEHHUS, YIUThIBAsE 0OPATHYIO CBS3b 3,5
18 |monb3oBatens

BrisiBnenue xmoueBbiX TpeboBanuii Kk pazpaborke GUI — 2
19 |rpadudeckux nHTEphEicoB NPUIOKEHNUN

Pa3zpaboTka unTepdeiica mpuiokeHus: — Au3aiiHa u 4
20 | cTpyKTYypHI

2

[TonroToBka rpaduyecKux MaTEpPHATOB JIsi MPE3CHTAIUN

npoekra ((oro, Buaeo, mHborpaduka). OCBOCHHE HABHIKOB
21 BEPCTKU MPE3CHTALIUU

2

22

[IpencraBienne MPOEKTOB TEpen IPYTUMHU OOYYAFOIIIUMHUCS.
[1yOGnurunHas mpe3eHTalus 1 3aluTa NPOeKTOB




21

IToaroroBka 3a1MThHI IPOEKTOB

22

3amura npoekToB

23

3akiounrtesnbHoe 3anaTue. [lonBenenne UTOroB padoThl.




4. KasieHgapHo-TeMaTH4YeCKOe IVIAHMPOBAHUE

BBonHas  uHTEpakTMBHAs ~ JEKUUMA O  TEXHOJOTHUSM
JOTIOJTHEHHOW M CMEILIAHHOM PEaTbHOCTH

Ne Bcero
Jlara
n/m Pa3jesibl NporpaMmMbl y4e0HOro Kypea 1acos
Oo0pa3oBaresibHAs YaCTh
. 124
Paznen 1. IlpoexkTupyem ngeajnbHoe VR-ycTpoiicTBo
1 | 3naxomcrBo. Texuuka GesonacHocTH. BBogHOE 3aHsTHE 2
(«Co3naBaii MUPBI»)
2 BBenenue B TEXHOJIOTMHM BUPTYAJIbHOM U IONOJTHEHHON
peaIbHOCTH 25
3 3HaKOMCTBO ¢ VR-TE€XHOJOrMAMM Ha HMHTEpAKTUBHOW | 25
BBOJHOM JIEKUMH TecTUpOBaHME YCTPOMCTBA, YCTAHOBKA
4 NPWIOKEHUM, aHaau3 MPHUHIMIOB pabOThl, BBHISBICHUE
KITFOUEBBIX XapaKTEPUCTUK
5 BhISBICHHE TNPHHLIMIIOB paGOThI IIeMa BHPTYalbHOH | 29
peanpHOCTH, TMOWCK, aHalu3 M  CTPYKTYpHUPOBAHUE
uHdopMmanmu o 1pyrux VRycTporicTBax
6 Bribop Marepuana ©W KOHCTPYKIHMH JUII COOCTBEHHOM 17
TapHUTYPBI, TIOJITOTOBKA K COOpPKE YCTPOHUCTBA
7 C6opka COOCTBEHHO} TapHHTYPHI, BHIPE3aHHE HEOOXOMUMBIX | 19
JeTajiel, TU3ailH yCTPOUCTBA
8 TectupoBanue u 7opabOTKa MPOTOTHUIIA 15
Pa3nen 2. PazpadarsiBaem VR/AR-npusioxenus
41,5
3




TectupoBanue CYLIECTBYIOLINAX AR-nipunoxenuii, 3
10 | ompeneneHue NPUHIUIOB paOOThl TEXHOJIOIUU

BrisiBrieHrne npo0OseMHON CUTYyallK, B KOTOPOW MOMOTJIO Obl 3
11 | VR/ARnpunoxenue, ncnonab3ys METOAbI AU3AWH-MBIIUICHHS

AHanmu3 W OIIEHKa CYIIECTBYIOIIUX pelIeHu mnpoOiaemsl. |3

I'enepauusa cobcTBeHHBIX uae. Pa3paboTka cuenapus
12 | nmpunoxeHus

Paspabotka CIICHapHs MIPUITIOKEH U MeXaHuKa |3
13 | B3aumopeicTBuA, QyHKIMOHAN, NPUMEPHBIN BUJ HHTEpdeiica
14 | MunHu-npe3eHTalu Uek U ux nopadboTka 1o oopaTHOU 2

CBSI3U
15 | Tlocnenosarensroe U3y4eHHE BO3MOXKHOCTEH  Cpeibl 2

pa3pabotku VR/AR-npunoxenuit

16 | Paspaborka VR/AR-npunoxeHus B COOTBETCTBUHU CO 7

CIIEHapHeM

COop 00paTHOI! CBSA3H OT MOTEHIIMAJILHBIX MOJIH30BATENEH 2
17 |nopunoxenus

JlopaboTka MpUII0KEHUS, YIUThIBAsE OOPATHYIO CBS3b 3,5
18 |monb3oBartens

BrisiBnenue kiroueBbIX TpeOoBanuii k paspaborke GUI — 2
19 |rpadudeckux nHTEpdEiicoB NpUIOKEHNN

Pa3zpaboTka unTepdeiica mpuioxkeHus: — Au3aiiHa u 4
20 | cTpyKTYpBI

2

[loaroroBka rpaduyeckux MaTepHaloB A TNPE3EeHTAINH

npoekra (doto, Bumaeo, naorpadpuka). OCBOCHHE HABBIKOB
21 BEPCTKU MPE3CHTALIUU

2

22

[IpencraBneHre TPOEKTOB Mepen APYTUMU OOyHarOIIUMHUCS.
[1yOGnurunHas mpe3eHTalus 1 3aliuTa NPOeKTOB




21

IToaroroBka 3a1MThHI IPOEKTOB

22

3ammura npoekToB

23

3akiounrtesnbHoe 3anaTue. [lonBenenne UTOroB padoThl.




5. YcaoBus peajiuzanu NporpaMmmel

MarepuajibHO- TeXHHYECKOe o0ecrneyeHme:

OcBoeHne mnporpamMmbl TpeOyeT Haauyusi y4eOHOro KaOWHETa, OCHAIEHHOTO

TUTIOBEIM  000pyI0BaHUEM

CHEUAIU3UPOBAHHON  y4eOHOM

(cTomml, CTyJbsl), B  TOM  YHCIIE

MeOenpl0 U CpelICcTBaMU  OOy4YeHHs,
JOCTaTOYHBIMU JUIsl BBIMOJIHEHUS TpeOOBaHUW K YPOBHIO MOATOTOBKHU
yuaniuxcsi. B xabuHeTte AomkHa OBITh MAarHUTHas JOCKA, MYJIbTUMEIUWHOE
o0opyaoBaHue, KOMITbIOTEP. MaTepuaibHO-TEXHUYECKUE YCIOBUS pealn3alun
OCHOBHOM 00pa3zoBarenbHON mporpaMMbl (MO CyTH, OOBEIMHEHHE BCEX

peCypcoB, MPOIMUCAHHBIX B KeHcax).

Cnmcok o0opyaoBaHus

Ne
/o

HaumenoBaunue

KpaTKI/IG TCXHHUYCCKHUC
XapaKTCPUCTUKHU

En. usm.

Ko
JI -
BO

Komnbrorepubiii kinace UKT

M®V (npuntep, ckauep,
KOIIHD)

MunumanbHbie: hopmar
A4, nmazepHsiii, 4/0.

1.2

HoyTtbyk HacTaBHMKA ¢
MpeyCTaHOBJICHHOM
OIEPAILMOHHON CHCTEMO,
0(HCHBIM MPOTPAMMHBIM
obecrieueHrueEM

HoyTtOyk:
IPOU3BOJUTEIBHOCTD
npoiieccopa (1o TECTy
PassMark — CPU
BenchMark
http://www.cpubenchmar
k.ne t/): e menee 2000
eIMHUILL, O0BEM
OICPATUBHOM MAMSITH: HE
MeHee 4 1'0; 00béM
HAKOIUTEIS
SSD/eMMC: He meHee
128 I'6; 11O nna
IpoOCMOTpa U
pEeIaKTUPOBaHUS
TEKCTOBBIX JOKYMEHTOB,
AIIEKTPOHHBIX TAOJIUIT U
MpE3CHTALNI
pacupoCTpaHEHHBIX
dbopmatos (.odt, ,txt, .rtf,
.doc, .docx, .ods, .xls,
XIsx, .odp, .ppt, .pptx).

ImT.

1.3

HoyTOyk ¢
MpeayCTAaHOBJICHHON

HoyTtOyxk: He Huxke Intel
Pentium N (unu Intel

IIT.




OIEPALMOHHON CUCTEMO,
0(HCHBIM MPOTPAMMHBIM
obecrnieueHueM

Celeron N), He HUXe
1600 MTI'u, 1920x1080,
4Gb RAM, 128Gb SSD;
MPOU3BOAUTEIBHOCTD
Ipoueccopa: He MeHee
2000 equuamir;, 110 gas
pOCMOTpa U
pEIaKTUPOBAHUS
TEKCTOBBIX IOKYMEHTOB,
AJIEKTPOHHBIX TAOJIUIl U
IIpE3EHTaLN
pacpoCTpaHEHHBIX
dbopmatos (.odt, ,txt, .rtf,
.doc, .docx, .ods, .xls,
XIsx, .odp, .ppt, .pptx

1.4

NHTEpakTHBHBIN KOMILIEKC

KomunuecTBo
OJTHOBPEMEHHBIX
KacaHui— He MmeHee 20

T

POK TEXHOJOI'MH

IIUTUBHOE 000PYyI0BaHUE

3D-o60pynoBanue
(3Dnpuntep)

3D-o060opynoBanue
(3Dnpunrep)
MuHUManbHBIE: THIT
npuntepa: FDM;
marepuai: PLA;
pabouwii cTo: ¢
MOIOTPEBOM; paboyast
obnacts (XYZ): ot
180x180x180 mmMm;
CKOPOCTbD Te4YaTH: He
Menee 150 mm/cek;
MUHUMAaJbHas TOJIINHA
cios: He Oojee 15 MKMm;
dbopmar daiinon
(ocnoBnbie): STL, OBJ;
3aKPBITBIA KOPIYC

ImT.

[Imactuk nma 3DnpunTEpa

TommuHa m1acCTUKOBOM
HutH: 1,75 mMm; mr. 15 20
marepuan: PLA; Bec
KaTywmku: He Mmeree 750

p.

IT.

15

[1O niis 3DMoaenupoBanus

O06na4HbIif HHCTPYMEHT




CAIIP/ACVII,
OXBATBIBAIOIIUI BECh
nporuecc paboTsl ¢
U3JICTUIMUA — OT
MPOEKTUPOBAHHUS 10
U3TrOTOBJICHUS.

2.5.

[Il;tem BUpTYaIbHOMN
peanbHOCTU

OO6miee pa3penieHue He
menee 2160x1200
(1080%1200 mnst
KaXXJIOT0 Tj1a3a), yroji
0030pa He menee 110

KOMILJIC
KT

2.6.

[IITaTuB 11 KperuieHus
0a30BBIX CTAaHIIUI

KommiexT u3 npyx
IITAaTUBOB.
CoBMeCTUMOCTH CO
[IUIEMOM BUPTYaJIbHOM
peaIbHOCTH, 11.2.3.

KOMILJIC
KT

2.7

Hoyt6yk ¢ OC nns
VRuuiema

KonunuectBo suep
npoiieccopa - He MeHee 4
TakToBast yacTtoTa
mpoliieccopa - He MeHee
2500 MTI'u Buneokapra -
He Hrmke Nvidia GTX
1060, 6 I'6 BumeonaMsTh
O0BeM onepaTUBHOM
IIaMsITH - He MeHee 8 TO

IT.

2.8

MHoOromnoJjp30BaTeIbCcKas
CHCTEMA BUPTYaJIbHOU
peaIbHOCTH C 6-
KOOPJAUHATHBIM
OTCJICKUBAHUEM TOJI0KECHHUS
II0JIb30BATEICH

[Toxneprkka MOOHIIBHBIX
IJIEMOB BUPTYaJIbHOM
pPEAIbHOCTH TIO]]
yrnpasiaenueM OC
Android; mognepxka
YIPaBIISIOIINX
KOHTPOJIJIEPOB C
BO3MOXKHOCTBIO 6-
KOOPJMHATHOTO
OTCIIC)KUBAHHUS
TIOJIOJKCHMS B
MIPOCTPAHCTRBE;
TEXHOJIOTHUSI MMOJTHOMN
KOMIICHCAIIWH Jiara
(antilatency):
n300pakeHUE JTOHKHO
BBIBOJIMTHCS I TOUCK, B
KOTOPBIX OKAXKYTCS

KOMILJIC
KT




JIEBBIYA U IIPaBbIX IJ1a3a
MOJIB30BATENS Yepe3
BpEMSI, KOTOPOE JOIKHO
IIPOMTU C MOMEHTA
Havasa OnpeJieJIeHus
MECTOMNOJIOKEHUS a3
MOJIB30BATENA 10
MOMEHTa OKOHYAHUSA
BBIBOJIA N300paXKeHU.
IJI0IIAAb OTCIEKUBAHUS
MOJIb30BaTENCH — HE
MeHee 16 KB. M;
KOJINYECTBO
MOJIb30BaTENIC — HE
MeHee 3 Yell.
TpeboBaHus kK cucteMe
OTCJICKUBAHUS
MOJI0KEHUSA
M0JIb30BaTENEH

(TpexuHTa): TUII CUCTEMBI

OTCIICKUBAHUS: 6-
KOOpJAHWHATHAA CUCTCMaA

pTorpammeTtpuueckoe 110

[1O s 06paboTkH
H300pakeHui u
OTpeeICHUS
dbopMBI, pa3mMepoB,
ITOJIOKEHUS ¥ HHBIX
XapaKTePUCTHUK
00BCKTOB Ha
IJIOCKOCTH WJIU B
IIPOCTPAHCTRE.

HIT.

(Bampokorntep Mavic Air

KommakTHbIM
KBaJIPOKOIITED C
TPEXOCEBBIM
CTabMIN3aTOpPOM,
kamepoin 4K,
MAaKCHMAaJIbHOU
JAIIbHOCTBIO
repelaud He MEHEe
6 KM.




KBagpoxonrep DJI

ello Kanpokonrep ¢

KaMepoH, BeC He
6omnee 100 r B cOope
C IIPOIEIIEPOM U
KaMepou;
ONTUYECKUN JATYUK
OTIpEIECIICHUS
MO3ULIHA —
HaJln4ue;
BO3MOXHOCTb
YAAJIEHHOTO
MPOTPAMMHUPOBAHUS

HIT.

caAHa30Ha

doroanmnapar ¢
00BbEKTUBOM

KomnuuyecTBo

3¢ PeKTUBHBIX

MMUKCEeJICH — HE
MeHee 20 MiH.

HIT.

Buneokamepa

[TnanmeT (ass
obecrieueHus
COBMECTHUMOCTH C I
2.3.6)c
IPUMEPHBIMU
XapaKTEPUCTUKAMU
JMaroHaib/pa3perie
HHE: HE MEHEe
2048x1536
MMUKCEJICH;
JTaroHaib dKpaHa:
He meHee 9.7";
BCTPOCHHAS IMaMSITh
(ROM): He menee 32
I'b; pa3pemenue
dboToKameprl: HE
MeHee 8 Mir; Bec: He
6omnee 510 T;
BBICOTA: HE OoJiee
250 mm.

HIT.




3 Kapra namsitu nis DOBEM aMSITH — HE TT.

¢doToanmnapara/Buaeoka meHee 64 1'0, kiacc
Mepbl He Huxke 10
4 taTuB 6omnee 5 Kkr MakcumainpHast IT.

Harpyska: He 1 26
MaKCHMaJIbHas
BBICOTA ChEMKHU: HE
MeHee 148 cMm
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2. baesa, E.}O. O6uiue Bonpochl MPOEKTUPOBAHUS U COCTABIICHUS KapT JIsl
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A.M.bepasara — M.: uza. Hayunsiii mup, 2003. — 168 c. 31

7. PagmoniokalimoHHbIE CUCTEMBbI BO3IYIITHOM pa3BeIKH, Aeu(prupoBaHUe
panoJIOKAIMOHHBIX n300pakennii / mox pen. lllkonsHoro JI.A. — u3j.
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