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|. lTosicHUTe/ILHAS 3aNIMCKA

AKTYyaJIbHOCTBb: BUPTyaJbHasl PEaJIbHOCTHU — 0CO00€ TEXHOJOIMYECKOEe HAlpaBlICHUE,
TECHO CBSI3aHHOE C JPYTMMHU. DTa TEXHOJOTHS BKJIOUEHA B CIUCOK KIIFOYEBBIX U OKa3bIBAET
CYLLIECTBEHHOE BIIMSHUE Ha pPa3BUTUE PHIHKOB. [IpakTvuecku s KaKIOW NEepCHIEKTUBHOMU
Mo3uuu Oyayliero KpaiHe Moje3Hbl OyayT 3HaHus u3 obnactu 3D- MoAenupoBaHHs, OCHOB
MIPOrpaMMHUPOBAHUSA, KOMIIBIOTEPHOT'O 3PEHUS U T. II.

CorylacHO ~ MHOTOYHCJICHHBIM  HccienoBanusM,  VR/AR-peIHOK  pasBuBaeTcs
I10 SKCIIOHEHTE — COOTBETCTBEHHO, EMY HEOOXOUMbI KOMIIETEHTHBIE CTIELIUATHCTBHI.

B xone mpakTH4ecKMX 3aHATHH IO MOporpaMMe BBOJHOTO MOJIyJs oOydaromuecs
MO3HAKOMSTCS C BUPTYaJIbHOM, JOMOJHEHHOW M CMEIIAHHOW pPEaJbHOCTSIMHU, MOUMYT HX
0COOEHHOCTH M BO3MOYKHOCTH, BBISIBSIT BO3MOXHBIE CIIOCOOBI TPUMEHEHUS, a TaKKe OMPEAeIIsT
HanOoJiee MHTEPECHbIE HAIpPABIICHUS NJs JajbHeHIero yriayOsieHus, HapajuieibHO pa3BUBas
HaBBIKYM  JW3alH-MBIIIJICHHUSA, JHM3aiiH-aHaIu3a W CIOCOOHOCTH  CO3JaBaTh HOBOE U
BOCTpeOOBaHHOE.

Cunepruss METOJOB M TEXHOJOTHH, HCIOJB3yeMbIX B HampaBieHun «Pa3paboTka
MPWIOKEHUH BUPTYaJbHOW W JOMOJHEHHON peaJbHOCTW», NACT O0OydaroleMycsl YHUKaJbHbIE
MeTanpeIMeTHbIe KOMIIETEHIIMU, KOTOpble OyayT TmoJie3Hbl B cdepe MNpOeKTUPOBAHUSA,
MOJIENTUPOBaHUs 00BEKTOB U MPOLIECCOB, pa3pabOTKU MPUIIOKEHUH U JIp.

[Iporpamma gaér HeoOXoauMble KOMIETEHIMH I JaJbHEUIIEro yriiyOoJa€éHHOro
OCBOEHUS TM3aifHEPCKUX HABBIKOB U METOAMK MpOoeKTHpoBaHMs. OCHOBHBIMH HaIIPaBJICHUSIMHU B
M3Y4YEHUH TEXHOJIOTUH BUPTYaJIbHOW M JONOJHEHHOW peaibHOCTH, C KOTOPHIMH MO3HAKOMSITCS
oOydaromuecss B paMKax MOJYJisl, CTAHYT HadaJlbHble 3HAHMUS O pa3pabOTKe MPUJIOKEHUH IS
pa3IMYHBIX  YCTPOWCTB, OCHOBBI KOMITBIOTEPHOTO 3peHusi, 0Oa3oBbie moHATHA  3D-
MO/IETUPOBaHUS.

Yepes 3HAKOMCTBO C TEXHOJIOTHSIMU CO3/1aHUS COOCTBEHHBIX YCTPOWMCTB U pa3paboTKu
NPWIOKEHUH OyayT pa3BUBATbCAd  HMCCIIENOBATENbCKUE, WHKEHEPHbIE W IPOEKTHBIE
KOMITETEHIIUH.

OcBoeHME 3TUX TEXHOJOTHH MOJApa3yMeBaeT IMOJIydeHHE psifa 0a30BbIX KOMIETEHIIMH,
BJIaJICHHE KOTOPBIMU KPUTUYECKH HEOOXOAMMO JIF0OOMY CIIELUATNCTY Ha KOHKYPEHTHOM PBIHKE
tpyna B STEAM-tipodeccusix.

Iesan nporpamMmmbl: popMupoBaHue yHUKaNbHBIX Hard- u Soft-kommereniuii mo padote
¢ VR/AR-TeXHOIOTHAMH Yepe3 UCIOIb30BAHUE KEHC-TEXHOIOTHIA.

3agaum nporpaMmsbI:

Obyuarouue:



— O00bACHUTH 0a30Bble MOHATHA cQepbl pa3padOTKU NPUIOKEHUH BUPTYyaTbHOH U
JIOTIOJTHEHHOM pealbHOCTH: KJIIOUEBbIe OCOOEHHOCTH TEXHOJOTHH U UX Pa3Iuuus MEKIY
co0oii, maHopaMHoe (OTO U BHJI€0, TPEKUHT peabHbIX 00BEKTOB, MHTEP(DEIiC,
HOJMTOHAJIBHOE MOJICIMPOBAHUE;

— chopMupoBaTh HaBBIKM BBINOJHEHHUS TEXHOJIOTMYECKONM LENOYKH  pa3paboTKu
OPUWIOKEHUH UIs MOOWIIBHBIX YCTPOWCTB W/MIM MEPCOHAJIBHBIX KOMIIBIOTEPOB C
UCIIOJIb30BaHUEM CHEIHMAIbHBIX IPOTPAMMHBIX CPE;

— copmMupoBaTh 0a30BbIe HABBIKM PaOOTHI B MporpaMmax Jjs pa3padOTKU MPHIOKEHHH C
BUPTYaJIbHON U IOMOJTHEHHON PEabHOCTBIO;

— cdopMupoBaTh 6a30BbI€ HABBIKK pabOTHI B Mporpammax Juist TpEXMEpHOTro
MO/JIEJIUPOBAHMS;

— Hay4uTh UCHOJIb30BATh U aIAITHPOBATH TPEXMEPHBIE MOJIENIN, HAXOISAIINECS B
OTKPBITOM JIOCTYIIE, [l 3a]a4 Keiica;

— chopmupoBath 6a30BbIe HABBIKK PAOOTHI B MpOTpaMMax sl pa3padoTKu rpaduIecKux
UHTEPEHCOB;

— TPUBHUTH HABBIKU MPOEKTHOMN JIEATEILHOCTH, B TOM YHCIIE HCIIOJIb30BaHUE HHCTPYMEHTOB
IJIaHUPOBAHUS.

Passusarwwue:

— Ha OPOTSDKEHHH BCeX 3aHATUH popmupoBaTh 4K-KOMIETEHIINH (KPUTHYECKOE
MBIIIUIEHUE, KPEaTUBHOE MBIIUICHHE, KOMMYHHUKAITHS, KOOTIEPAIIHs);

— CIOCOOCTBOBATh PACHUIMPEHHIO CIIOBAPHOTO 3amaca;

—  CIocoOCTBOBATH PAa3BUTHIO MAMSTH, BHUMAHUS, TEXHUYECKOTO MBIIIICHHS,
n300peTaTesIbHOCTH;

—  CIOCOOCTBOBATH PA3BUTHIO AITOPUTMUYECKOTO MBIIICHHS;

— cnoco0cTBOBaTh POPMHUPOBAHHIO MHTEPECA K TEXHUUECKUM 3HAHUSIM;

— cnoco0cTBOBaTh (POPMHUPOBAHUIO YMEHHS ITPAKTUUECKOIO IPUMEHEHHUS MTOJTyYEHHBIX
3HAHHI;

— cdopMupoBaTh yMeHUE POPMYIHUPOBaTh, APTYMEHTHPOBATh U OTCTaNBaTh CBOE MHEHUE;

— chopMupoBaTh yMEHHUE BBICTYNATh IyOIUYHO C TOKIaJaMH, IPE3EHTAlUAMH H T. II.

Bocnumamenvhuoie:

— BOCIIUTBIBATb aKKYPATHOCTb U JUCHUILIMHUPOBAHHOCTD ITPU BBITTOJIHCHUHN pa6OTI)I;

—  c1nocoOCTBOBATH (POPMUPOBAHUIO MOJIOKUTEIBLHON MOTHBALIUHU K TPYOBOM

JICSATCIIbHOCTH;



CHOCOOCTBOBATh (POPMHUPOBAHUIO OIIBITA COBMECTHOT'O M MHIUBHUIyaIbHOI'O TBOPUECTBA

IIPH BBIOJHEHUU KOMAH IHBIX 3a/1aHUM;

BOCIIUTHIBATh TPYAOJIIO0HE, YBaXKEHUE K TPYLY;

(hopMHUPOBATH UYBCTBO KOJUIEKTUBU3MA U B3aUMOIIOMOIIIY;

BOCIIMTHIBaTh UyBCTBO ATPUOTU3MA, IPAKIAHCTBEHHOCTH, TOPIOCTH 3a JOCTHKEHUS

otedyecTBeHHON U T-oTpaciu.

HporﬂoaupyeMble Pe3yJIbTAThI X CIoco0bI UX IMPOBEPKHU

JIn4yHOCTHBIE pe3yabTaThl:

KPUTHYECKOE OTHOLIEHUE K MH(POPMAIMK U U30UPaTEIbHOCTD €€ BOCIIPUSATHS;
OCMBICJIEHUE MOTHUBOB CBOMX JEHCTBUH IIPU BBIIOJIHEHNUN 3a/1aHUN;

pa3BUTHE JII0003HATEIILHOCTH, COOOPAa3UTEIBHOCTH NPU BBIIOJHEHUN Pa3HOOOPa3HBIX
3aJJaHUi IPOOJIEMHOT0 U 3BPUCTHYECKOTO XapaKTepa;

pa3BUTHE BHUMATEIbHOCTH, HACTOMYMBOCTH, 1IEJICYCTPEMIEHHOCTH, YMEHHUS
Ipe010JIeBaTh TPYIHOCTH;

pa3BUTHE CAMOCTOSATEIBHOCTH CYKACHUN, HE3aBUCUMOCTH U HECTaHIAPTHOCTH
MBILIUICHHUS;

OCBOCHHE COIMAJIbHBIX HOPM, TIPABHJI TIOBEICHUS, POJIeH U (OPM COIMATIHLHOMN KU3HU B
rpynmnax 1 cooOliecTBax;

(hopMHpOBaHNE KOMMYHUKAaTUBHOM KOMIIETEHTHOCTH B OOLLIEHUU M COTPYJHHUUYECTBE C

JIPYTUMH 00yYaIOIIUMUCS.

MeTanpenMeTHme pe3yJbTaThbl:

Pecynsamusnule ynusepcaivhble V’{€6Hbl€ oeticmeus.

yYMEHHUE NMPUHUMATD U COXPAHATH YUEOHYIO 3a1a4y;

YMEHHE [UIaHUPOBATh NOCIIEI0BATENBHOCTD I11ar0B AJITOPUTMA JUI TOCTHXKEHUS LENIN;
YMEHHE CTaBUTh 1IJIb (CO3/1aHKE TBOPUYECKOW pabOThl), INIAHUPOBATH JOCTHXKEHUE ATON
LeNny;

YMEHHE OCYIIECTBIISITh UTOTOBBIN U MOLIArOBbI KOHTPOJIb 10 pE3yIbTaTy;
CIOCOOHOCTb a/IEKBATHO BOCIIPMHUMATD OLIEHKY HACTABHUKA U IPYTHX O0YYarOIIUXCS;
YMEHHE pa3ianyaTh Coco0 U pe3ysbTaT AeHCTBuUS;

yMEHHE BHOCUTb KOPPEKTUBBI B ICHCTBHS B CIIydae PACXOKICHUS pe3ysIbTaTa PeIeHHs
3a/1auy Ha OCHOBE €€ OIICHKHU M yuéTa XapaKTepa ClIeJaHHBIX OIHMOOK;

YMEHHE B COTPYTHUUECTBE CTABUTHh HOBBIE yUeOHBIE 3a/1a4U;

CIIOCOOHOCTh TPOSABJIATH IO3HABATCIIbBHYHO MHUIITUATUBY B y‘-IeGHOM COTPYAHUYICCTBC,



YMEHHE OCBaMBATh CIIOCOOBI PeIIeHUs TPOOIeM TBOPUECKOTO XapaKTepa B )KU3HEHHBIX
CUTYaLUsX;

YMEHHE OLIEHUBATh MOTYYarOIIUNICA TBOPUECKUN POAYKT U COOTHOCUTH €T0 C
W3HAYaJIbHBIM 3aMBICJIOM, BBIIOIHSTH IO HEOOXOIUMOCTH KOPPEKIMH JIHO0 MPOAYKTa,

100 3aMbICIIa.

To3nasamenvhbie YHUBEDCAIbHBLE V‘l€6Hbl€ oelicmeus.

YMEHHUE OCYIICCTBIATh TOWCK HH()OpPMANMKA B WHIWBHUIYATBHBIX HH(MOPMAIIMOHHBIX
apxuBax oOy4aromerocs, WH(GpOPMAIMOHHOW cpesie 00pa30BaTEIBLHOTO YUPEKICHHS,
(denepalbHBIX XpaHUIUIIAX HHHOPMAIIMOHHBIX 00pa30BaTEIbHBIX PECYPCOB;

YMEHHUE HCIOJIb30BaTh CPEIICTBA MHPOPMALMOHHBIX ¥ KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI
JUTSL PEIIeHUs] KOMMYHUKATUBHBIX, TO3HABATEILHBIX U TBOPUECKHX 3a7a4;

YMEHHE OPUEHTHPOBATHCS B pa3HOOOpa3uu CIOCOOOB pelIeHus 3a/1aY;

YMEHHE OCYIIECTBIIATh aHAIN3 00BEKTOB C BBIICJICHUEM CYIICCTBEHHBIX U
HECYIIECTBEHHBIX MPU3HAKOB,

yMEHHE MPOBOIUTH CPABHEHHUE, KITACCU(DUKAIIMIO 110 3aJaHHBIM KPUTEPHUSIM;

YMEHHE CTPOUTH JIOTUIECKHE PACCYKICHUS B (hOpME CBS3H MPOCTHIX CYKICHHUI 00
00BEKTE;

YMEHHE YCTaHABIMBATh AHAJIOTHH, IPUIHHHO-CJIC/ICTBEHHBIC CBSI3H,

YMEHHE MOJISIIUPOBATh, MPEOOPA30BBIBATE OOBEKT M3 WYBCTBEHHOW (OPMBI B MOJIEINb,

IJIc  BBIICIICHBI  CYNICCTBCHHBIE  XAapaKTEPUCTHKH  OO0BeKTa  (TPOCTPAHCTBEHHO-
rpaduveckas Wi 3HAKOBO-CUMBOJINYECKas );

YMEHHE CHHTE3UPOBATh, COCTABJIATH IIEJI0C M3 YaCTeH, B TOM YHCJIC CAMOCTOSTEIIHEHO

A0CTpanuBaTh C BOCIIOJIHCHUCM HEAOCTAONIUX KOMIIOHCHTOB.

KOMMVHMKGmu@Hble YHUBEPCAJIbHbIE VU€6Hble oelicmeus.

yMEHHE apryMEHTHUPOBATH CBOKO TOUKY 3pEHUS Ha BEIOOP OCHOBAHHIA U KPUTEPUEB IPU
BBIJICIICHUH NIPU3HAKOB, CPABHEHUH U KIIACCH(PHUKAIIMU O0BEKTOB;

yMEHHE BBICITYIINBATh COOECETHUKA U BECTH AUAJIOT;

CIIOCOOHOCTH MPU3HABATH BO3MOYKHOCTH CYIIIECTBOBAHMS PA3TUYHBIX TOUEK 3PEHUS U
NpaBO KaKIO0T0 HMETh CBOIO;

YMEHHUE TUIAaHUPOBATh Y4eOHOE COTPYAHUYECCTBO C HACTABHUKOM H JIPYyTUMHU
00yYaOIUMUCS: OMIPEENATh 1eNH, (YHKIIUN YIaCTHUKOB, CIIOCOOBI B3aUMOICCTBHS,
YMEHHE OCYIIECTBIISITH IOCTAHOBKY BOIPOCOB: HHUITMATHBHOE COTPYIHUIECTBO B

MOKMCKE U cOope nHPOpMAITUH;



— YMCHHC pa3pcliaTb KOH(I)J'H/IKTLIZ BBISIBJICHUC, I/II[GHTI/I(I)I/IKaI_II/IH HpO6J’I6MLI, IIOUCK H
OLCHKa aJIbTCPHATHBHBIX CII0CO00B pa3peuicHuA KOH(I)J'II/IKTa, MMPUHATUC PCUICHUA U €TI0
pcan3anusi;

— YMCHHE C JOCTaTOYHOHN MOJTHOTOM U TOYHOCTBIO BBIpaXXaTb CBOU MBICJIM B COOTBECTCTBUU
C 3aga4aMi 1 yCJIOBUAMU KOMMYHHKAIIUHN;

— BIIaJICHUE MOHOJOTHMYECKOM U JUATOTHISCKOM (I)OpMaMI/I pcuun.

IIpeameTHbIe pe3yJIbTaThI
B pesynbraTe ocBOGHUS MPOrpaMMbl 00yYarOIIUeCs
JOJIKHBI 3HAMb:
— KJII0YeBbIe 0COOEHHOCTH TEXHOJIOTUH BUPTYaJbHOW U JOMOJHEHHOM pealbHOCTH;
— TPUHIUIIEI padOTHI MPUIIOKEHNUN ¢ BUPTYAIbHOW U IONOJHEHHON pealIbHOCTHIO;
— TepeyeHb COBPEMEHHBIX YCTPOICTB, HCIIOIB3YEMBIX AJI PA0OOTHI C TEXHOIOTHSIMH, U X
npe/Ha3HaYeHUE;
— OCHOBHOM (D)yHKLIMOHAJ IPOTpaMM Jisi TPEXMEPHOTO MOJICIUPOBaHMS;
— TNPHUHLHUIBI ¥ CIIOCOOBI pa3pabOTKK MPUIOKEHUH ¢ BUPTYyaJbHON M JOTIOJIHEHHON
PEaIbHOCTBIO;
— OCHOBHOM (DyHKITMOHAJ MPOTPAaMMHBIX Cpel sl pa3pabOoTKU MPHUIOKEHUH C
BUPTYaJIbHOU U JAOMOJIHEHHON PeaIbHOCTHIO;

— 0c00eHHOCTH pa3paboTKu rpaduiecKkux UHTEpPecoB.

— HACTpauBaTh M 3aIlyCKaTh IIUIEM BHPTYAJIbHOH peabHOCTH;

— YCTaHaBJIMBATh M TECTUPOBATH MPHIOKEHHUS BUPTYAIBHOM PEaIbHOCTH,

—  CaMOCTOSITEJIbHO COOMPATh OYKU BUPTYAIBHOM PEeaIbHOCTH;

— QopmynupoBaTh 3aJauy Ha MPOSKTHPOBAHUE UCXOS U3 BBISIBICHHOW TPOOJIEMBI;

— yMeTh MOJIb30BAThCS PA3IMUHBIMU METOIAMH T'eHEPAIMU UICH;

—  BBINOJHSTH IPUMUTHUBHBIC ONIEPAIMH B IPOrpaMMax Jisi TPEXMEPHOTO MOJICIIMPOBAHUS;

—  BBINOJIHSTH MPUMHUTHBHBIC OTNIEPAIMU B TPOTPAMMHBIX Cpe/iax ISl pa3paboTKH
NPUJIOKEHUH ¢ BUPTYaTbHOM U JIOTIOJIHEHHOHN peaibHOCTHIO;

—  KOMITWJIUPOBATh MPUIIOKEHUE I MOOMJIBHBIX YCTPOMCTB WIIM TIEPCOHATBHBIX
KOMITBIOTEPOB ¥ pa3MelIaTh €ro JJsi CKaUMBaHUs OJIb30BATEIISIMHU;

— paspabateiBath rpadudeckuit uarepdeiic (UX/UI);

— pa3zpabaTbIBaTh Bce HEOOXOAMMBIE TPAPUIESCKIE U BUICOMATEPHAIIBI IS IPE3CHTAIIH
MPOEKTA,;

— HOpCaACTaBIIATb cBOM IIPOCKT.



enaodems.
— OCHOBHOMW TEPMHUHOJIOTHEN B 00JIACTH TEXHOJIOTHI BUPTYaIbHOM U JOMOIHEHHOM
pEaAIbHOCTH;
— 0a30BBIMH HaBBIKAMH TPEXMEPHOTO MOCITUPOBAHNS;
— 0a30BBIMHU HaBBIKAMHU Pa3pabOTKU MPUITIOKEHHUH ¢ BUPTYATbHON U TOMOTHEHHON
PEAbHOCTHIO;
— 3HaAHUSMH IO MPUHIUIIAM PaObOThl U OCOOCHHOCTSIM YCTPOUCTB BUPTYaIbHOU U

,Z[OHOHHGHHOﬁ PCAJIbHOCTH.

®opMbI NOABEACHUSA HTOTOB peau3anun 001eodpa3zoBaTe/IbHOM NMPOrPpaMMBbI
[TonBeaeHre UTOrOB peaau3yeTcs B paMKax 3allliThl pe3yJbTaToB BeinojiHeHUs Kelica 1

u Keiica 2.

@®opMbI IEMOHCTPALUM Pe3yJabTATOB 00y4YeHUsI
[IpencraBnenue pe3yabTaToB 00pa30BaTEIbHOMN NEATEILHOCTH MPOUAET B (hopMe IMyOIuIHOM
MPE3CHTAIlMN PEUICHUH KEeHCOB KOMaHAaMH M TIOCIEIYIOIIMX OTBETOB BBICTYIAIONIMX Ha

BOIIPOCHEI HACTABHUKA U JPYTHUX KOMaH/I.

@®opMbI ITMATHOCTUKH Pe3yJbTATOB 00yYeHUs

Becena, TECTUPOBAHHUE, OIIPOC.

Coaeprxanue nporpaMmsbl Kypca

[Iporpamma npeanonaraeT NOCTENEHHOE paclIMpeHe 3HaHUIM U UX yriyOsieHue, a Takke
npuoOpeTeHne yMeHUH B 00JacTH IPOEKTUPOBAHMS, KOHCTPYMPOBAHUS U H3TOTOBJICHUS
TBOPYECKOI'0 IIPOLYKTA.

B ocHoBe 00pa3oBaTenbHOTO MpoLecca JeKUT NPoeKTHbIN noaxoa. OcHoBHas (popma
[0JIa4M TEOPUU — MHTEPAKTUBHBIE JIEKLIMHU U MOLIArOBble MacTep-Kiacchl B rpynmnax g0 10-15
yestoBeK. [IpakTrueckue 3a1aHus IUIAaHUPYETCS BBIIOIHATD KAK MHANBAYAJIBHO U B IIapax, TaK
U B MaJIbIX TpyIIax. 3aHATHs IPOBOJATCS B BUie Oecesl, CEeMUHAPOB, JEKIMH: 1JIs1 HAIJIAJHOCTH
II0aBa€MOI0 MaTepuaia UCIOIb3yeTCs pa3IndHbld MyJIbTUMEAUNHBIN MaTeprual —

Ipe3CHTal, BUACOPOJINKH, IPUITOKCHHAA IIP.



TemaTH4eckoe IJIAHUPOBAHUE

Neni/m Pa3nesnl nporpaMmmbl yueOHOro Kypca Bcero
4acoB
Oo0pa3oBaTenbHasi 4acTh
1 |Ipoexmupyem uoeanvnoe V'R-ycmpoiicmeo 28

1.1 [BrakomctBo. Texnmka Oe3zomacHocTu. BBomHoe 3ansTue («CozmaBaid 1
MUPBD)

1.2 [BBexenwue B TEXHOJIOTHH BUPTYATbHOUN H JOTIOJHEHHON PEabHOCTH 1

1.3 [BmakomctBo ¢ VR-TexHOIOTHMSAMU HAa HHTEPAKTHBHON BBOJHOM JICKIIHA 1

1.4 [TectupoBaHue ycCTpOICTBa, YCTAaHOBKA IPWJIOKEHUMN, aHAIU3 IPHUHIIUIIOB 1
[pa0OTHI, BBISIBICHHUE KITIOYEBBIX XapaKTEPUCTHK

1.5 [BrisiBneHue mpUHUOMIOB paboOTHI MIJIeMa BUPTYalbHON peaabHOCTH, MOUCK, 3
QHAJIN3 U CTPYKTypHpoBaHHe HH(popmanmu o 1pyrux VR- ycrpoiicTBax

1.6 |Beibop wMarepuama ¥ KOHCTPYKIIMH JUIsl COOCTBEHHOM TapHHTYPBHI, 3
MOJrOTOBKA K COOpKE yCTPOHCTBA

1.7 |COopka coOCTBEHHOM rapHUTYPbI, BbIpE3aHHE HEOOXOIUMBIX JIeTanel 3

1.8 |COopka cOOCTBEHHOW TapHUTYpHI, BBIpE3aHHUE HEOOXOMMMBIX JETaJeH, 3
IM3aliH yCTPOMCTBA

1.9 [TectupoBanue u qopabOTKA MPOTOTHIIA 4

1.10 [PaGoTta ¢ KapTOil TMOJIB30BATEILCKOTO OIBITA: BBISIBIEHHE NpoOIeM, ¢ 2
KOTOPBIMU MO>KHO CTOJIKHYThCS MpH Hcnonb3oBaHuu VR. @okycupoBkaHa)
OJHOM U3 HUX

1.11 [AHanu3 U OLIEHKA CYIIECTBYIOUINX perieHuid mpobdiembl. UHdorpaduka mo 2

CIICHUSIM

1.12 [Ceneparnus uaeii 1 penieHus dTux npoodseM. OnucaHne HeCKOJIbKUXUICH, 2
PKCIIPECC-3CKU3bl. MUHHU-TIpE3eHTallMu Hjaed U BbIOOp JIydlIuX B
npopaboTKy

1.13 [M3yyeHne TOHATHUS «IEPCIEKTUBa», OKPYKHOCTH B TEPCIEKTUBE, 2
[ITPUXOBKH, CBETOTCHH, MAAI0NICH TCHH

1.13 [M3yyeHue cBETOTEHU U Majaroiiell TeHu Ha npumepe ¢uryp. [locrpoenue
OBICTPOTO 3CKH3a (DUTYpPHI B MEPCIEKTUBE, Mepenada 00bEMa ¢ TTOMOIIBIO 2
Kkapangama. TexHuka pucoBaHUs MapKepaMu

1.14 |OcBoenue HaBBIKOB paboThl B [TO 17151 TpEXMEPHOTO POSKTHPOBAHUS 4
(ua BeIOOp — Rhinoceros 3D, Autodesk Fusion 360)

1.15 [3D-moaenupoBaHue pa3pabaThIBa€MOro yCTpoiicTBa 2

1.16 |[DPotopeanuctuynas Buszyanuzanusi 3D-momenu. Penmep (KeyShot, 4
Autodesk Vred)

1.17 [lloaroroBka rpaduyecknx MaTrepuaioB g Mpe3eHTanuu mnpoekra (¢horo, 4
Buco, nHborpaduka). OcBoeHHE HABBIKOB BEPCTKU MPE3EHTALIMU

1.18 [[IpencraBineHue MPOCKTOB Tepen ApyrumMu oOydarommmucs. [TyOmudnas 4
Mpe3eHTALMsS U 3alUTa IPOCKTOB

2 |Pazpaoamoieaem VRIAR-npunoscenus 80
2.1 |BBomHas WHTEpaKTHBHAs JIEKIUS 110 TEXHOJIOTHSM JIOTIOJTHEHHOU U 2

CMeIIaHHOM PCAJILHOCTHU




2.2 |TectupoBaHHECYIIECTBYIOMIXAR-TIPUIIOKEHHIA,ONIPECIICHHE  TPUHIIUIIOB 2
a00Thl TEXHOJIOTUU

2.3 |BbiiBieHue npoOIEeMHOW CHUTyallMd, B KOTOpoil momorio Ol VR/AR- 3
NPUIOKEHUE, UCTIOB3YsI METOIbI JH3AHH-MBIIIICHHS

2.4 |AHamu3 ® OIEHKa CYIIECTBYIONIMX pelieHuid mpoonemsl. ['eneparus 3
cOOCTBEHHBIX M. Pa3paboTka crieHapusi PHITOKEHHSI

2.5 |Pa3zpaboTka creHapus TNPWIOKCHHS: MEXaHUKAa  B3aUMOJICHCTBUS, 3
(byHKIIMOHAJI, TPUMEPHBIN B HHTepdeiica

2.6 |MuHu-TIpe3eHTalluU UeH U UX Jopa0dOoTKa 110 0OpaTHOM CBS3H 3

2.7 |[locnmemoBarenbHOE HM3YyUYEHHE BO3MOXHOCTEH CpeIbl pa3padOTKH 3
\VR/AR-nipusioxeHmii

2.8 |Paspaborka VR/AR-IIPpHUIOKEHUS B COOTBETCTBUHU CO CLIEHAPUEM 14

2.9 |COop 0OpaTHOI CBA3M OT NOTEHIMATIBHBIX ITOJIb30BaTENICH MPHITIOKEHHS 3

2.10 JlopaboTKa NpUIIOKEHUS, yUUTHIBAsI OOPATHYIO CBSI3b I1OJIb30BATENs 4

2.11 |BeisgBrneHue KioueBBIX TpeboBaHMil k paspabotke GUI — rpaduyeckux 4
nHTEPGhEHCOB MPUIIOKEHUN

2.12 |Pa3zpabotka uHTEpdeiica mpuokeHus: — JAu3ailHa U CTPYKTYPBI 4

2.13 [[ToaroToBka rpaduueckux MaTepHalOB JUIsl Mpe3eHTauu TpoekTa(hoTo, 8
BUcOo,  uH(porpaduka). OcBOCHHE HABBHIKOB BEPCTKH
pe3CHTAINH

2.14 [[IpencraBineHue MPOEKTOB Mepen ApYrMMu oOydarormmmucs. [lyOnuunas 4
[TpE3CHTAIS M 3al[HTa IIPOCKTOB
Bcero yacos 108




ConepskaHue TeM NPOrpaMMBbl

Iepsoiii pa3nes. IlpoekTupyem uaeaabHoe VR-ycTpoiicTBo

B pamkax mnepBoro pasiena oOydaroluecs MCCIEIYIOT CYLIECTBYIOIIME MOJENIN
YCTPONCTB BUPTYaJIbHOW pPEaNbHOCTH, BBIABIIAIOT KJIIOUEBBbIE MAapaMeTphl, a 3aT€M BBIIOJIHSIIOT
MIPOEKTHYIO 3aJ1ady — KOHCTPYHUPYIOT coocTBeHHOe VR-ycTpoiicTBo. OOyuaromuecs: UCCIeay0T
VR-KoHTpoIepsl U 0000IIat0T BO3MOXKHBIE MPUHIUIBI YIPABIECHUS CUCTEMaMU BUPTYalbHON
peampHOCTH. CpaBHUBAIOT pa3IMYHBIC THUIBI YIPABICHHUS M JENAIOT BBIBOABI O TOM, YTO
HE00X0IUMO ISl «0OMaHay MO3ra U OTPY>KEHHS B APYTOi MUP.

OOyuatomuecst cCMOryT coOpaTh COOCTBEHHYIO Mojeib VR-rapHUTYpbI: CIPOEKTHPOBATh,
CMOJIeNIMpOBaTh, BhIpe3aTh/pacniedaTatb Ha J3D-mpuHTEpe HyXHBIE JJIEMEHTH, a 3aTeM
IIPOTECTUPOBATH CAMOCTOSTEIBHO pa3paboTaHHOE YCTPOMCTBO.

Bropoii pazaen. PazpadarsiBaem VR/AR-npuiioxkeHus

Ilocne ¢opmupoBaHUs OCHOBHBIX NOHSATHH BUPTYaJbHOH pPEATbHOCTH, IOJyYEHUS
HaBBIKOB paboThl ¢ VR-000pynoBaHHeM B IEpBOM paszzeiie, o0ydaroluecs NepexoasT K
PacCMOTPEHUIO TOHATHI JOMOJIHEHHOM M CMEIIAHHOW PeabHOCTH, Pa3OUpalOT WX OCHOBHBIC
orinuus oT BupryanbHOW. Cosnmator coOctBeHHoe AR-mpunoxkenue (augmented reality —
JIOTIOJTHEHHAsl peallbHOCTh), OTpadaThiBasi HAaBBIKK PabOThI C HEOOXOAMMBIM B JalibHEHIIEeM
OpOrpaMMHBIM 0OecrieueHHEM, HaBbIKU IU3aiH-TIPOEKTUPOBAHUS U JU3aiiH- aHAJTUTHUKH.
OOyuatomecs Hay4arcsi padoTaTh C KPYMHEHIIMMHI PETIO3UTOPHSIMH OECIIIIATHBIX TPEXMEPHBIX
MoJIeJIel, CMOTYT MUHUMAJILHO aJanTHPOBaTh MOAEIH, UMEIOIIHECS B CBOOOTHOM JIOCTYTIE, MO
cBOM HYX1bl. HaunmHaeTcs 3HAKOMCTBO CO CTPYKTypoil uHTepdeiica mporpammbl s 3D-
MojenupoBanus (Mo ycMoTpeHuto HactaBHMKa — 3ds Max, Blender 3D, Maya), oCHOBHBIMU
KOMaHJaMH. BBOAATCS IOHATHS «IIOJUTOHAIBHOCTBY M «TEKCTYPay.



Kaaposbie yci10BUSI peajiM3aliuu NPOrpaMmbl

TpeboBaHus K KaJpOBBIM pecypcam:

® YKOMIUIEKTOBAaHHOCTh 00Pa30BaTEIbHOTO YUPESIKIACHHUS MEIarOTHUSCKUMH,
PYKOBOJISIIIIMHU U HHBIMH Pa0OTHUKAMHU;

® YPOBCHb KBATU(HKAIINHI NEJATOTUUECKUX, PYKOBOSIIMX U HHBIX paOOTHUKOB
00pa30BaTEILHOTO YUPEKICHUS,

® HCIPCPBIBHOCTH HpO(l)CCCI/IOHaHI)HOFO PA3BUTHA NIEAArOTMYCCKUX U PYKOBOJAIINUX
pPabOTHUKOB  00pa30BATENBHOTO  YYPEXKICHUS, PpEaJH3yIONEro  OCHOBHYIO

00pa30BaTeNIbHYIO IPOTrPaAMMY.

Komnerenun nenarorndeckoro paboTHHKA, peaTn3yIoiero OCHOBHYIO

00pa3oBaTeNbHYIO TPOrpaMMy’:

e o0ecreynBaTh yCIOBUS ISl YCICITHON IEATEIIbHOCTH, TO3UTHBHOW MOTHBAITUH, a
TaKe CaMOMOTHBUPOBaHMS 00yUaroIuXcs;

® OCYIIECTBIATH CAMOCTOSITENIbHBIN MIOMCK U aHAJIN3 HHPOPMALIUHU C TIOMOLIBIO
COBPEMEHHBIX HH()OPMAITIOHHO-TIONCKOBBIX TEXHOJIOTHH;

® RBIIAJICHHE MHCTPYMEHTaMU IPOEKTHOM A€ATeIbHOCTH;

® yMEHHE OPTaHU30BbIBATH M COMPOBOXKIATH YUEOHO-HCCIEI0BATEIBCKYIO U
MPOCKTHYIO JICATEIIEHOCTh 00YYarOIIUXCS;

® yMEHHE MHTEPIPETHPOBATH PE3YIIbTATHI JOCTHKECHUN 00yUYarOIINXCS;

e (a30Bble HAaBBIKKM PaOOTHI B IMpOrpaMMax isi TpEXMEPHOTo MoaeaupoBanust (3ds
Max, Blender 3D, Maya u np.);

e (0a30BbIe HAaBBIKU PAOOTHI B IPOTPAMMHBIX CPEAax Mo pa3padoTKe MPUI0KESHUH C

BUPTYaJIbHOM U tonosiHeHHOM peanbHocThio (Unity3D, Unreal Engine u ap.).



MaTtepuajibHO-TeXHHYECKHE YCIOBUS Peajin3allii NPOrpaMmbl
AnnapaTHoe U TeXHHYecKoe o0eclevyeHue:

— Pabouee mecTo oOyuaromierocs:
HOYTOYK: MPOU3BOAUTEIHHOCTE Tporieccopa (o tecty PassMark — CPU
BenchMark http://www.cpubenchmark.net/): ne menee 2000 exunuiy; 00BEM
orepaTuBHOM NMamsTu: He MeHee 4 ['0; 00béM HakonuTens SSD/eMMC: He meHee
128 I'6 (M1 COOTBETCTBYIOIINI 110 XapaKTEPUCTUKAM ITEPCOHATBHBIN

KOMIIBIOTEP C MOHUTOPOM, KJIIABHATYPOH M KOJIOHKaMH ); MBIIIb.

— Pabouee mecTo HacTaBHUKA:
HoyTOyK: mporeccop Intel Core i5-4590/AMD FX 8350 — anamoruyHas Wju
Oomee HoBas mojenb, rpaduueckuii mpomeccop NVIDIA GeForce GTX 970,
AMD Radeon R9 290 — amanormynas wim Oojiee HOBas MOJEIL, OOBEM
onepaTuBHON mamatu: He MeHee 4 1'0, BuneoBbixon HDMI 1.4, DisplayPort 1.2
win Oosee HOBas Mojeib (MM COOTBETCTBYHOIIMHA MO XapaKTEPUCTUKAM
NEPCOHAIBHBII KOMIIBIOTEP C MOHUTOPOM, KJIAaBUATYpPOU U KOJIOHKAMH);
nuieM BuptyaibHoi peansHocTd HTC Vive unu Vive Pro Full Kit — 1 mt.;
JMYHbIE MOOMIIbHBIE YCTPOICTBA 00YYAIOIIMXCS /UM HACTaBHUKA C
orepanMoHHo cucteMoil Android;
IPE3eHTAIMOHHOE 000PYA0BAaHUE C BOSMOKHOCTBIO MOAKIIOUEHHS K KOMITBIOTEPY
— 1 KOMILIIEKT;
(GUImIapT ¢ KOMILIEKTOM JINCTOB/MapKepHasi 10cka, COOTBETCTBYIONINI HAOOP

MUCHMEHHBIX MPUHAICKHOCTeH — 1 11T.; enuHast ceth Wi-Fi.

IIporpammHoe obecnieyeHue:

— oducHOE MpOrpaMMHOE 00EeCTICUeHHE;

— mporpaMMHoe obecrieueHne s TpéxmepHoro moaenuposanus (Autodesk Fusion
360; Autodesk 3ds Max/Blender 3D/Maya);

— TporpaMMHas cpefa Ul pa3paboTKH MPUIIOKEHHH ¢ BUPTYAIbHON 1
JonoHEHHOH peanpHocThio (Unity 3D/Unreal Engine);

— rpaduyecKHil peJakTop Ha BEIOOP HACTaBHUKA.



Pacxoanbie MaTepuajbi:

Oymara A4 st pUCOBaHUs U pacredaTku — MHHUMYM | ymakoBka 200 TUCTOB;
Oymara A3 aiisi puCOBaHUsI — MUHUMYM I10 3 JINCTa Ha OJHOTO 00YYaroIIerocs;
Ha0Op MPOCTHIX KapaHAalied — MO KOJIHMYECTBY 00yUarOIINUXCS;

Ha0O0p Y€PHBIX MIAPUKOBBIX PYUEK — I10 KOJTHMYECTBY 00YUAIOIIUXCS;

kaen IIBA — 2 mir.;

KJICH-KapaHall — IO KOJIMYECTBY 00yJarOIINXCs;

CKOTY MPO3PAYHbIi/MaTOBBII — 2 IIT.;

CKOTY ABYCTOPOHHHI — 2 IIT.;

kapToH/roppokapton s MaketupoBanus — 1200*800 Mm, mo omHOMY JIHCTY Ha
00yyJaromuxcs;

HO MaKETHBI — MO0 KOJMYECTBY 00YyUAIOIINXCS;

JIE3BHA JJI9 HOXKa CMEHHBIE 18 MM — 2 miT.;

HOYKHHIIBI — T10 KOJIMYECTBY 00yJarOmnXCs;

KOBPHK JJIsl Pe3KU KapTOHA — MO KOJIMYECTBY O0YUaAIOLITUXCS,

JAUH3BI 25 MM 1K 34 MM — KOMIUIEKT, 110 KOJIMYECTBY 00yUaroMInXCs;

nomnosiauTeibHO — PLA-tutactuk 1,75 REC HeCcKOJIBKUX [IBETOB.

JBYX



Hepeqeﬂb PEKOMEHAYEMBIX HCTOYHUKOB

1. Anpuan [lloneccu. Kak crath ausaitHepom, He mpoaaB Ayiry abssoiy / [Tutep.

2. Kanna JIunrka, Tum Orunsu. [dymaii kak nu3ainep. n3aiH-MbIIIeHHAE IS
MeHepkepoB / ManH, MBanoB u ®epbep.

3. Maiixn [Ixanga. Coxru cBoé€ moptdoauo! To, yeMy He yyaT B JU3aHHEPCKUX MIKOIaX /
[Turep.

4. ®wun Knusep. Uemy Bac He Haydat B qu3aitH-mkosne / Pumon Kitaccuk.

5. Bjarki Hallgrimsson. Prototyping and Modelmaking for Product Design (Portfolio
Skills) / Paperback, 2012.

6. Jennifer Hudson. Process 2nd Edition: 50 Product Designs from Concept to Manufacture.
7. Jim Lesko. Industrial Design: Materials and Manufacturing Guide.

8. Kevin Henry. Drawing for Product Designers (Portfolio Skills: Product Design)

/ Paperback, 2012.

9. Koos Eissen, Roselien Steur. Sketching: Drawing Techniques for Product Designers

/ Hardcover, 2009.

10. Kurt Hanks, Larry Belliston. Rapid Viz: A New Method for the Rapid Visualization of
Ideas.

11. Rob Thompson. Prototyping and Low-Volume Production (The Manufacturing Guides).
12. Rob Thompson. Product and Furniture Design (The Manufacturing Guides).

13. Rob Thompson, Martin Thompson. Sustainable Materials, Processes and Production
(The Manufacturing Guides).

14, Susan Weinschenk. 100 Things Every Designer Needs to Know About People (Voices
That Matter).

15. http://holographica.space.

16. http://bevirtual.ru.

17. https://vrgeek.ru.

18. https://habrahabr.ru/hub/virtualization/.

19. https://geektimes.ru.

20. http://www.virtualreality24.ru/.

21. https://hi-news.ru/tag/virtualnaya-realnost.

22. https://hi-news.ru/tag/dopolnennaya-realnost.

23. http://www.rusoculus.ru/forums/.

24, http://3d-vr.ru/.

25. VRBE.ru.

26. http://www.vrability.ru/.

27. https://hightech.fm/.

28. http://www.vrfavs.com/.

29. http://designet.ru/.

30. https://www.behance.net/.

3L http://www.notcot.org/.

32. http://mocoloco.com/.

33. https://www.youtube.com/channel/UCOzx6PAOtgemJIlYpd 1FTA.

34. https://vimeo.com/idsketching.

35. https://ru.pinterest.com/search/pins/?g=design%20sketching&rs=typed&term meta[]=de
sign%7Ctyped&term meta[]=sketching%?7Ctyped.

36.  https://www.behance.net/gallery/1176939/Sketching-Marker-Rendering.






