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| Tosichurennnas 3anucka
1.1AKTyanbHoOCTB
BupryansHast ¥ JOMOJIHEHHAsT PEabHOCTH — OCOOBIE TEXHOJIOTMYECKHE HANpPABICHHS, TECHO CBA3aHHBIC C
JOPYTUMHU. DTU TEXHOJIOIMH BKIIIOUEHBI B CIIMCOK KIJIFOUEBBIX M OKa3bIBAIOT CYILIECTBEHHOE BIIMSHUE HA Pa3BUTHE
pBIHKOB. [lpakTHyecku st KaXAO0W NEepCHeKTHBHON MO3WIUU OyAyIlIero KpaiHe TOJe3HBI OyIyT 3HaHUS
u3 obnactu 3D-mMoxenrpoBanHus, OCHOB IPOTPAMMHUPOBAHUS, KOMIIBIOTEPHOTO 3PEHHUS U T. T1.

CoryiiacHo MHOTOYHMCICHHBIM HccienoBaHusaM, VR/AR-pplHOK pa3BuUBaeTcsl MO 3KCIOHEHTE —
COOTBETCTBEHHO, €My HEOOXO0 UMbl KOMIIETEHTHbIE CIIEIIUATIUCTBHI.

B xone mpakTudeckux 3aHATHH MO MPOrpaMMe BBOJHOIO MOAYJs oOydarouiuecss MO3HAKOMSTCA C
BUPTYaJIIbHOMU, JIOTIOJTHEHHON M CMEIIAHHOM peaJbHOCTAMH, MOMMYT UX OCOOCHHOCTH M BO3MOKHOCTH, BBISIBST
BO3MOXHBIE CITIOCOOBI IPUMEHEHUS, @ TAK)KE OINpPENeNsIT Haubosee HHTEPECHbIE HapaBIeHUs Ul AajdbHEHIIero
yrayOJieHusl, MapajieNbHO Pa3BUBas HABBIKU JW3ailH-MBIIUICHUS, AU3aiiH-aHaI3a U CIOCOOHOCTh CO3/1aBaTh
HOBOE M BOCTpEeOOBaHHOE.

CuHeprus MeETOJOB M TEXHOJOIHMH, HCIOIb3yeMbIX B HampaBieHun «Pa3paboTka mnpuiiokeHui
BUPTYallbHOW M  JIOMOJHEHHOW pEaJbHOCTH», JacT O0O0ydarolleMycsl YHUKaJIbHBIE  MeTalnpeMeTHbIe
KOMIIETEHIH, KOTOpble OyqyT MOJE3HBl B cepe MPOEKTUPOBAHMS, MOJCIUPOBAHUS OOBEKTOB MU IPOLIECCOB,
pa3pabOTKH MPHIIOKEHUH U JIP.

[Iporpamma maéT HEOOXOAUMBIE KOMIMETCHIMH JUIsl JaJbHEHWIIEro yriayOJICHHOTO  OCBOCHHS
IU3aHHEPCKUX HAaBBIKOB M METOAMK NPOCKTHpOBaHMs. OCHOBHBIMHM HAIIPABJICHUSAMU B M3YYCHHM TEXHOJIOTHHU
BUPTYaJIbHOU U IONIOJHEHHON PeaibHOCTH, C KOTOPHIMHU MO3HAKOMSTCSA O0yJarolUecs B paMKax MOJIYJIsl, CTAaHYT
HayalbHbIE 3HAHUS O Pa3pabOTKe MPHWIOKEHUH ISl PAa3JIMYHbIX YCTPOWCTB, OCHOBBI KOMIIBIOTEPHOTO 3pEHHMS,
6a3oBble noHATUs 3D-MoaenupoBaHus.

Yepe3 3HAKOMCTBO C TEXHOJIOTUSMHU CO3JAaHUS COOCTBEHHBIX YCTPOMCTB M Pa3pabOTKU NPHIIOKEHUH
OyZayT pa3BUBAThCS UCCIIEA0BATEIIbCKIE, MHKEHEPHBIE U IIPOEKTHBIE KOMIIETEHIUH.

OcBoeHue 3TUX TEXHOJOTMHM Mojpa3yMeBaeT IOJydeHHE psiia 0a30BbIX KOMIIETEHIMH, BiaJeHHe
KOTOPBIMH KPUTUYECKH HEOOXOAMMO JIO00MY CIELUUAINCTy Ha KOHKYPEHTHOM pblHKEe Tpyaa B STEAM-
npodeccusx.

1.2.Ileab mporpaMmai:
®opmupoBanue yHukaiabHbIX Hard- u Soft-komnerenumii no pabore ¢ VR/AR-TexHonmorusmu yepes
HCIIOJIb30BAHNE KEHC-TEXHOIOIUH.

1.33amauu nporpamMmsI:

Obyuarowue:

— 0O0BscHUTH 0a30Bble MOHATUSA Cdepbl pa3pabOTKU NPUIOKEHUH BHUPTYaJIbHOM W JIOMOJHEHHOMN
peaTbHOCTH: KIIHOUYEBble OCOOCHHOCTH TEXHOJIOTUI M UX pasiuyus MeXIy coOoif, maHopamHoe (GOTo H

BHUJCO, TPCKUHI pCAJIbHBIX O6’BCKTOB, I/IHTep(I)eI\/'IC, TOJIMTOHAJIBHOC MOJCIIMPOBAHUC,



cOpMHpOBATh HABBIKM BBIIIOJHEHUS TEXHOJOTUYECKON IIETOYKH pa3pabOTKH TMPHIOKEHUN  JUIs
MOOWJIBHBIX YCTPOMCTB W/WIM TEPCOHANBHBIX KOMIIBIOTEPOB C HCIHOJIB30BAHUEM  CIICHUAIBHBIX
IIPOrPaMMHBIX CPEJl;
copmupoBaTh 0a30BbIe HABBIKK PabOTHI B MporpamMmax Juisi pa3pabOTKH MPUIIOKEHUN C BUPTYyaJbHOU U
JIOTIOJTHEHHOM PEabHOCTHIO;
copmupoBaTh 6a30BbIe HABBIKH PA0OTHI B IPOTrpaMMax Uil TPEXMEPHOTO MOACTHPOBAHNUS;
Hay4YUTh KCIIOJIb30BaTh M AJANTHPOBATh TPEXMEPHBIE MOJIENH, HAXOAALIUECS B OTKPBITOM JOCTYIIE, IS
3a/1a4 Keica;
chopMupoBaTh 0a30BbI€ HaBBIKM Pa0OTHI B IPOrpaMMax /ISl pa3paboTku rpaduyueckux nHTepPencos;

IIPUBUTH HABbIKA HpOGKTHOﬁ ACATCIIBHOCTHU, B TOM YHUCJIC NCITI0JIB30BAHNEC NHCTPYMCHTOB IIJIAHUPOBAHUA.

Pazsusarowue:

Ha MPOTSHKEHUH Bcex 3aHATHI popmupoBaTh 4K-komneTeHInn (KpUTHYECKOE MBIILIEHUE, KPeaTHBHOE
MBIIIIJIEHHE, KOMMYHHUKAIIMSL, KOOTeparus);

CIocOOCTBOBATh PACIIMPEHUIO CIIOBAPHOTO 3aI1aca;

CIocOOCTBOBATh PA3BUTHIO MMaMATH, BHUMAHHUS, TEXHUYECKOTO MBIIIJIEHUS, U300pETaTeNbHOCTH;
CocoOCTBOBAThH PAa3BUTHIO AJITOPUTMHUECKOTO MBIIIICHMS;

cnoco0CTBOBATh (POPMUPOBAHUIO MHTEPECA K TEXHUUYECKUM 3HAHMSIM;

CrocoO0CTBOBATh (POPMUPOBAHUIO YMEHUS IPAKTUUYECKOTO IPUMEHEHHS ITOJTyYEHHBIX 3HAaHWH;
copmupoBaTh yMeHHE GOPMYIUPOBATh, ApIYMEHTUPOBATh U OTCTAUBATH CBOC MHEHMUE;

C(bOpMI/IpOBaTI) YMCHUE BEICTYIIATH HY6J'II/ILIHO C JOKJIadaMHu, MPE3CHTAUAMU U T. II.

Bocnumamenvhuvie:

14

BOCIIMTBIBATh aKKYPAaTHOCTh U INMCHUINIMHUPOBAHHOCTDH IIPH BBIIIOJITHCHHUN pa6OTBI;

CIIOCOOCTBOBATH (bOpMI/IpOBaHI/IIO MTOJIOKUTENBLHOMI MOTHBAIIMHU K pr,I[OBOﬁ JACATCIIBHOCTH,
CII0COOCTBOBATH (I)OpMI/IpOBaHI/IIO OIlbITa COBMCCTHOI'O W HHAWBUAYAJIIBHOI'O TBOpPYECTBA IIpU
BBIITOJIHCHHNHW KOMaHJIHBIX SaﬂaHHﬁ;

BOCIIMTBIBATb pr,Z[OJ'IIO6I/Ie, YBAXKCHUC K TPYAY,

q)OpMI/IpOBaTB YYBCTBO KOJUICKTUBHU3MA U B3aMMOIIOMOIIIH;

BOCIIMTBHIBATH YYBCTBO NATPUOTU3MA, I'PAKAAHCTBEHHOCTHU, TOPAOCTU 3a NOCTUKCHU A oteuecTBeHHOMM T-

OoTpaciiu.

ILianupyembie pe3yJbTaThl

JIn4yHOCTHBIE pe3yJIbTaThl:

KPUTHYCCKOC OTHOLICHUC K I/IH(pOpMaI_[I/II/I )51 I/136I/IpaTe.HBHOCTL ec BOCIIpHUATUA,

OCMBICIIEHHE MOTHBOB CBOMX JICHCTBUI ITPU BBITTOJIHCHUU SaﬂaHHﬁ;



pa3BUTHE JII0O003HATEIBHOCTH, COOOPA3UTEIBHOCTH TPH BBIOJHCHUU PAa3HOOOPA3HBIX 3a/aHUil
POOJIEMHOT0 M 3BPUCTHYECKOTO XapaKTepa,;

paSBI/ITI/Ie BHHUMATCJIBHOCTHU, HaCTOfI‘-IHBOCTPI, LIGHGYCTpeMJIéHHOCTI/I, yMeHI/ISI HpeOI[OJIeBaTL pr[[HOCTI/I;
pa3BI/ITI/Ie CaMOCTOSATCIIBHOCTHU CY)I(I[CHI/Iﬁ, HE3aBUCHUMOCTHU U HeCTaHI[apTHOCTI/I MBIIIJICHU A,

OCBOEHHUE COLMAIBbHBIX HOPM, IpaBWJI MOBEACHUS, pojeil U (GopM COLMAIBHOM >KM3HM B TpyIIax U
CO00I1IECTBAX;

(dbopmMupoBaHHEe KOMMYHUKATHBHOH KOMIETEHTHOCTH B OOUICHWHM W COTPYJHHYECTBE C JIPYTHMHU

00yJarOIUMUCH.

MeTaHpe}]MeTHbIe pe3yJjbTaThbl:

Pecynamusnbie ynusepcanvuvie yuedHvie oelicmeus.

yMEHHE IPUHUMATh U COXPaHITh YUEOHYIO 3aa4y;

yMEHHE TJIaHUPOBATh TOCIIE0BATEIFHOCTD IIArOB aJITOPUTMA JIJIsl JOCTKEHUS eI,

yMEHHUE CTaBUTH 11eJTb (CO3aHNE TBOPUYECKON PabOTHI), TUTAHUPOBATH TOCTIKEHHE dTOH 1EIH;
YMEHHUE OCYIIECTBISATh UTOTOBBIN U MOMIArOBBIA KOHTPOJIb TI0 PE3YJIBTATY;

CIIOCOOHOCTH aJICKBATHO BOCITPHHUMATH OIICHKY HACTABHUKA M IPYTUX O00YUarOIINXCS,

yYMEHHE pa3inyaTh Coco0 U pe3ynbTar AeUCTBUS;

YMEHHE BHOCUTb KOPPEKTHUBBI B ICHCTBHS B Cllydae pacXOXKIACHUS pe3ysibTaTa PelieHus 3a1aul Ha
OCHOBE €¢ OIIEHKH M Y4eTa XapakTepa CAeJaHHbIX OITHO0K;

YMEHHE B COTPYIHUYECTBE CTAaBUTh HOBbIE YueOHbIE 3a/1a4H;

CIIOCOOHOCTH MPOSIBIIATH MO3HABATENIbHYIO HHUIIMATUBY B Y4€OHOM COTPYIHUYECTBE;

YMEHHE 0CBauBaTh CIIOCOOBI pelIeHHsI TPOOJIeM TBOPUYECKOTO XapaKTepa B )KU3HEHHBIX CUTYaIUsX;
YMEHHE OILICHUBATH MOTYYaIOIIUNACS TBOPUECKUN MPOIYKT U COOTHOCHUTH €0 C U3HAYAIBHBIM 3aMBICIIOM,

BBIIIOJIHATD 110 HeO6XOI[I/IMOCTI/I KOppE€KIHHU 1100 IMPpOAYKTa, 100 3aMbICIa.

To3nasamenvhble yHusepcaibHble V'-l€6Hbl€ oeticmeus.

YMEHHE OCYIIECTBIIATh MOUCK UWHGOpPMAllMd B HWHIAUBUAYAJIbHBIX HWH(OPMAIIMOHHBIX apXHUBaXx
oOyuaromierocs, UH(GpOpPMALIMOHHOW cpefie 00pa30BaTEIBLHOTO YUpekKACHUS, (eAepalbHbIX XpaHUIUIIaX
nH(OPMALMOHHBIX 00pa30BaTEIbHBIX PECYPCOB;

YMEHHE HCIIOJIb30BaTh CPEACTBa MH(POPMAIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTUW JUISI peLIeHHS
KOMMYHHKATHBHBIX, TIO3HABATENFHBIX M TBOPUECKUX 3a7a4;

yYMEHHE OPUEHTUPOBATHCS B pa3HOOOpa3uu crocoO0B pelieHus 3a1ay;

YMEHHE OCYILIECTBIATH aHAIIN3 0OBEKTOB C BBIJIETICHUEM CYIIIECTBEHHBIX U HECYIIECTBEHHBIX IPU3HAKOB;
yYMEHHE IPOBOJAUTH CPaBHEHHE, KIACCU(PHUKAIUIO IO 3aJaHHBIM KPUTEPUSIM;

YMEHHUE CTPOUTH JIOTUYECKUE PACCYXKICHUS B (POpME CBSI3U MPOCTHIX CYXKICHHI 00 00BEKTE;

YMCHUC YCTaHABJIMNBATHb AHAJIOTHU, HPUYNHHO-CJICACTBCHHLIC CBA3HU;



— yMEHHE MOJIEIUPOBaTh, MPeoOpPa30BLIBATh OOBEKT M3 YYBCTBEHHON (OPMBI B MOJEb, T/I€ BBIACICHBI

CYIIECTBEHHBIE  XapaKTEPUCTUKU  OoO0bekTa  (IpoCTpaHCTBEHHO-Tpaduueckas  HJIM  3HAKOBO-

CUMBOJINYECKAS);

— YMCHHUC CHHTE3HUPOBATH, COCTABJIATH LECJIOC U3 I-IElCTGI\/JI, B TOM 4YHCJIC CaMOCTOATCIBHO AOOCTpaWBaThb C

BOCIIOJIHCHUEM HEAOCTAIINX KOMIIOHCHTOB.

Kommynuxamusnvle ynusepcanbhbie yuednvie oeiucmeus.

YMEHHE apryMEHTHPOBAaTh CBOIO TOUKY 3pEHHUS HAa BbIOOP OCHOBAaHUIl W KPUTEPHUEB IPHU BbLACICHHUU
MIPU3HAKOB, CPABHEHUU U KJaccU(PUKAIMK 00bEKTOB;

YMEHHE BBICITYIINBATh COOECETHIKA U BECTU AUAJIOT;

CIOCOOHOCTh MPHU3HABATh BO3MOXHOCTH CYHIECTBOBAHMS Pa3IMYHBIX TOYEK 3PEHUS U MPaBO KaxuI0To
HUMETh CBOIO;

yMEHHE IUIaHUpPOBaTh Y4eOHOE COTPYJHUMYECTBO C HACTaBHUKOM M JPYTHUMH OOY4arOIMMHUCH:
OTIPENIETATh 11eTH, PYHKIIUN YIaCTHUKOB, CIIOCOOBI B3aUMO/ICHCTBHSI;

YMEHHE OCYLIECTBIISITh [IOCTAHOBKY BOIIPOCOB: MHUIIMATUBHOE COTPYTHUYECTBO B MOUCKE U cOope
nHpopmanuu;

YMEHUE pa3peliaTb KOH(DIUKTBHI: BBISBICHHE, HWACHTHU(QUKALUA HpoOJeMBbl, IMOUCK M OLEHKa
aJIbTEPHAaTUBHBIX CIIOCOOOB pa3pelieHNs KOH(INKTA, IPUHATHE PELLICHUS U €r0 peann3alus;

YMEHHUE C JOCTATOYHOM MOJIHOTOM M TOYHOCTBIO BBIPaXKaTh CBOM MBICIHM B COOTBETCTBUH C 3aJadyaMH U
YCIOBUSIMH KOMMYHHKALIUU;

BJIaJICHUE MOHOJIOTUYECKON U AUAIOTHYECKOM (popMamMu pedn.

IIpenmeTHbIe pe3ybTaThl

B PE3YJIbTATC OCBOCHU IIPOI'PaMMbI 06yqa101unec>1 JOJIZKHBI

3HAmb.

MEMb.

KJIOUYEBbIE OCOOCHHOCTHU TEXHOJIOT U BUPTYAJIbHOM U IOTIOJTHEHHON pealbHOCTH;

IPUHLUIBI paOOTHI IPUIIOKEHHUH ¢ BUPTYaJIbHOM U JIONIOJIHEHHOM peabHOCTbIO;

IIepeYeHb COBPEMEHHBIX YCTPOMCTB, HCHOJBb3YyeMbIX JuId pabOTbl C€ TEXHOJIOTUAMH, U HX
IpeJHa3HAYCHUE;

OCHOBHOM (DYHKIIMOHAJI IPOTpaMM JJIsi TPEXMEPHOTO MOJICIMPOBAHUS;

MPUHLHUIBI U COCOOBI pa3pabOTKH MPHUIIOKEHUH C BUPTYalbHOM U JIOMIOJHEHHOH peabHOCTbIO;
OCHOBHOM (YHKLIMOHAJI NPOTPaMMHBIX Cpel A pa3padOTKU MPWIOKEHUH C BHUPTYaIbHOH U
JIOTIOJTHEHHOM peanbHOCTBIO;

0COOEHHOCTH pa3paboTKU rpaguyeckux HHTEPPencoB.

HaCTpanBaTh U 3aITyCKaTh HIJIEM BHpTyaHBHOﬁ PCAIbLHOCTH;,



— YCTaHaBJIMBaTh U TECTHUPOBATh IPUIIOKEHUS BUPTYaIbHON PEaIbHOCTH;

— CaMOCTOSITETIbHO COOMpaTh OUKU BUPTYAIbHOMN pEabHOCTH;

— (opmynupoBaTh 3a/1a4y Ha MPOESKTUPOBAHUE UCXO/IS U3 BBISBICHHOM MPOOIEMBI;

— YMETb I0JIb30BAThCA Pa3INYHBIMA METOJaMU I'€HEepaluu UIEH;

—  BBINOJHATH IPUMUTHUBHBIE ONIEPALIMU B IIpOrpaMMax Juis TPEXMEPHOTO MOJEIUPOBAHUS;

—  BBINOJHATH IPUMUTHBHBIE OTIEPALlMU B IPOIPaMMHBIX Cpelax Julsl pa3pabOoTKU MPHUIIOKEHUN €
BUPTYAJIbHOW Y TOTIOJIHEHHOM PEAIbHOCTHIO;

— KOMIWIAPOBATh MPUIIOKEHHUE JUIsI MOOMIIBHBIX YCTPONUCTB MJIM NEPCOHATBHBIX KOMIIBIOTEPOB U
pa3Mearh ero s CKa4nBaHUs MOJIb30BaTEISIMU;

— paspabarbiBath rpaduueckuit uarepdeiic (UX/UI);

— pa3pabarbIBaTh Bce HEOOXOAUMBIE rpapUuecKre U BUIeoMaTeprabl s MPE3eHTALUU IPOEKTa;

— MPEACTABIIATH CBOM IPOEKT.

enaoemsy:

— OCHOBHOW TepMHMHOJOTHeH B 0071aCT TEXHOJIOTHI BUPTYaJIbHON U IOTIOJTHEHHOHN peaibHOCTH;

— 0a30BBIMU HaBBIKAMH TPEXMEPHOTO MOAECTUPOBAHMUS;

— 0a30BBIMHU HaBBIKaMH Pa3pabOTKU MPUIIOKEHHUH ¢ BUPTYAJIbHON U JIOTIOJIHEHHOH peabHOCThIO;

— 3HAHMSAMU [0 IPUHLIUIIAM PabOThl U OCOOEHHOCTSAM YCTPONCTB BUPTYalbHOM U JOMOJHEHHOM

peaTbHOCTH.

@®opMbl NOABECHUA UTOTOB peajn3anuu 001meodpa3oBaTebHO MPOrpaMMbl

[ToaBenenue UTOrOB peau3yeTcs B paMKax 3allluThl pe3ynbraToB BeinonHeHnus Keica 1 u Keiica 2.

@®opMbl IEMOHCTPALMH Pe3yJIbTATOB 00y4YeHMsI
[IpencraBienue pe3ynbTaToB 00pa30BaTEIbHON JEATEILHOCTH MPOUICT B (popMe MyOIUUHON NMpe3eHTALUU
pelieHni KeHCoB KOMaHIaMH U TOCJIEIYIOIIUX OTBETOB BBICTYMAIOIIUX HA BOIMPOCHI HACTABHUKA M JPYTUX

KOMaH/I.

®opMbI ANATHOCTHKHU Pe3yJIbTATOB 00yYeHHUS

Eecena, TCCTUPOBAHUE, OIIPOC.



Il Temaruueckoe mianuposanue

Ne Bcero
n/n Pa3enbl nporpaMMbl Y4eOHOr0 Kypca 4acoB
1
IIpoexTupyem uaeansHoe VR-ycrpoiicrBo
1.1| 3nakomctBo. Texnuka 6e3omacHoctu. BBogHoe 3anstue («Co3maBait 2
MUPBI»)
1.2 | BBeneHue B TEXHOJOTUU BUPTYAJILHOU U JIOTIOJTHEHHOH pealbHOCTH 1
1.3 3HaKOMCTBO ¢ VR-TEXHOJIOTHSIMU HAa HHTEPAKTHBHOMN BBOJHOM JIEKITHH 1
14 TectupoBaHue  yCTpOWMCTBa, YCTAaHOBKA  MPHWJIOKECHWM,  aHAIU3 1
IPUHLUIIOB PA0OTHI, BBISABICHHE KIFOUYEBbIX XapaKTEPUCTUK

1.5 BrisiBnenne npuHIUMIIOB paOOTHI IIJIEMa BUPTYaJIbHOW pEaTbHOCTH, 1
MOMCK

1.6 Br16op maTepuana 1 KOHCTPYKIMH JJ11 COOCTBEHHOW TapHUTYPHI, 2
MOJITOTOBKA K COOpKe yCTpoicTBa

1.7 CO6opka coOCTBEHHOU rapHUTYPHI, BEIPE3aHHE HEOOXOIUMBIX JIeTanen 2

1.8 COopka coOCTBEHHON TapHUTYpPHI, BbIpe3aHHE HEOOXOAUMBIX JeTayeH, 2
JIM3aiH YCTPOMCTBA

1.9 TectupoBanue u 1opaboTKa NPOTOTUIIA 2

1.10 | Paborta c kapToil MOJB30BATEIBCKOTO OIBITA: BBISBICHHE MPOOJIEM, C 1

KOTOPBIMHU MOJKHO CTOJIKHYTBCS IIPHU UCIIOJIB30BAaHUHN VR.




AHanu3 ¥ OIeHKa CYIIECTBYIONIUX pemieHuid mpoodnemsl. MHporpaduka
0 PeIICHUSM

I'enepanus uaei i peweHus TUX NpoodiaeM. MuHu-nIpe3eHTaluu uaeu
¥ BBIOOD JYYITNX B IPOPAOOTKY

1.12
W3yueHre TOHATHS <«IIEPCIEKTHBA», OKPYKHOCTH B NEPCHEKTHBE,
IITPUXOBKH, CBETOTEHH, MA/IAI0IIECH TCHH
1.13
1.14 | Tloctpoenue OBICTPOTO ACKH3a (PUTYPHI B TIEPCIIEKTHUBE, Tepenada
00BEMa C MOMOIIBIO KapaHaamia. TexXHUKa puCOBaHUs MapKepaMHu
1.14 | OcBoenue HaBbIKOB pa®oThl B 11O 1s1 TpEXMEpPHOro MPOEKTUPOBAHUS
(ua Be10Op — Rhinoceros 3D, Autodesk Fusion 360)
1.15 | 3D-mopenupoBaHHE pa3padaThIBAEMOTO YCTPOHCTBA
dotopeanuctnynas Busyanusanus 3D-momenmu. Penmep (KeyShot,
Autodesk Vred)
1.16
[loarotoBka rpaduyeckux MaTepuaaoB [UIsl TPE3EHTALUU IPOEKTa
(boto, Bumeo, wuHborpaduka). OCBOCHHE HABBIKOB  BEPCTKHU
1.17 | Tpe3eHTanMK
[IpencraBienue NpoekToB nepen ApyruMu oOydaromumucs. [lyonuunas
Mpe3eHTAlMs U 3alUTa MPOEKTOB
1.18
Paspa6arbiBaem VR/AR-npuiiokeHus
2
BBojHas MHTEepakTUBHAS JIEKIHS MO TEXHOJIOTHSAM JOTOJHEHHOU U
21 CMEIIaHHOM pealbHOCTH
TectupoBanue  cymectByomux  AR-npunoxenuil, onpezaeneHue
»9 MPUHLIUIIOB PA0OTHI TEXHOJOTHH

2.3

BeisiBnenne mpoOneMHOW cutyanyu, B Kotopod momorio 0b1 VR/AR-
MPUIIOKEHHE, UCTIONB3YS METOJIbl JU3aiH-MBIIICHHS




AHaM3 ¥ OIICHKA CYIIECTBYIOIINX pelIeHui mpoodiemsbl. ['eneparus 2
coOCTBeHHBIX HJiei. PazpaboTka crieHapus MPUIOKEHHS
PazpaGoTka creHapusi TPHIOKEHHS: MEXaHHKa B3aMMOJCHCTBHS, 2
(byHKIIMOHAT, TPUMEPHBII BUI HHTEpdeiica
24
2.5 MuHu-npe3eHTanuy ujed 1 ux 10paboTka 1o 0OpaTHOM CBA3U 2
2.6 [TocnenoBarenpbHOE W3yYeHHE BO3MOXKHOCTEH cCpenmsl  pa3pabOTKH 2
VR/AR-npusioxenuii
2.7 Pa3pabotka VR/AR-mpuiiokeHust B COOTBETCTBHH CO CLICHAPHEM 8
2.8 CO6op oOpaTHO¥H CBSI3M OT MOTEHITUATBHBIX TI0JIb30BATEIICH TTPHIIOKCHUS 2
JlopaGoTKa MPHIIOKEHUS, YIUTHIBAsi 0OPATHYIO CBSI3b MOJIB30BATEIIS 3
2.9
BrisBienue kimoueBbix TpeboBaHuit k pazpadorke GUI — rpaduaeckux 3
210 nHTEp(DHENCcOB MPUIIOKECHUNA
Pa3paboTtka untepdeiica mpunoxkeHus — AU3aiiHa U CTPYKTYPbI 4
211
[ToarotoBka rpaduyeckux MaTepHanoB [UIsl MPE3eHTALUU IPOEKTa 4
(boto, Buumeo, wuHborpaduka). OCBOCHHE HABBIKOB  BEPCTKHU
212 | npesenTanuu
[IpencraBienne mpoekToB nepe ApyruMu oOydaromumucs. [lyonuunas 2
Mpe3eHTAIIM U 3alUTa MPOECKTOB
2.13
Bcero uacosn 72




11 Conepsxanue nporpammei

Keiic 1. I[IpoekTupyem naeajibHoe VR-ycTpoiicTBo

B pamkax mepBoro keiica (34 u) oOydaromipecs HCCIACAYIOT CYIIECTBYIOIIAE MOJECIH YCTPOWCTB
BUPTYAJIbHOW DPEAIBHOCTH, BBISABIISIIOT KIKOYEBBIE IApPAMETPHI, a 3aTE€M BBINOJHSAIOT IIPOCKTHYIO 3aJady —
KOHCTpYyHpYyIOT cobctBeHHOe VR-yctpoiictBo. OOyuwatomuecs wucciaenyror VR-xkonTpomnepsl n 006001maror
BO3MOJKHBIC TIPHUHOMWIIBI YHOPAaBJICHUA CHUCTEMaMU BHpTyaHLHOﬁ PCAITBbHOCTH. CpaBHI/IBaIOT Pa3JIMYHBIC THIIbLI
YIpaBJIEHUS U JI€Nal0T BBIBOABI O TOM, YTO HEOOXOAUMO AJIsl «0OMaHa» MO3ra U MOTPYXKEHUS B APYrol Mup.
OOyuaromuecss cMOryT coOpaTh COOCTBEHHYIO MoAenb VR-rapHUTyphl: CHpPOEKTUPOBATH, CMOJEIHPOBATH,
BbIpe3aTh/pacniedatarb Ha 3D-mpuHTEpEe HY)XHBIE JJIEMEHTBI, a 3aTeM IPOTECTHPOBATH CAMOCTOSTEIHHO
pa3paboTaHHOE YCTPOWCTBO.

Keiic 2. Pa3zpadaTbiBaem VR/AR-npuJioxenust

[Tociie hopMupoOBaHKSI OCHOBHBIX MOHSATHH BHPTYaJIbHOW PEATbHOCTH, TOJIYYCHUS HABBIKOB PabOTHI C
VR-o060pynoBanueM B nepBoM Kkeiice (34 4), oOydaromuecs nepexoasT K pacCCMOTPEHUIO MOHITHH JTOTIOJTHEHHOM
¥ CMEIIaHHOW pPEabHOCTH, Pa30MPaIOT WX OCHOBHBIE OTJIMUMSA OT BUPTyanbHO#. Co3matoT cobctBeHHOE AR-
npuiioxxenue (augmented reality — nomnosHeHHast peaibHOCTh), 0TpadaThIBasi HABBIKM padOThI C HEOOXOIUMBIM B
JalbHENIIIeM POrpaMMHBIM OOeCTieueHHEM, HaBbIKU JTU3alH-TIPOCKTUPOBAHUS U IU3aiH-aHATUTHKH.
OO6yuaromuecs HaydaTrcsi paOoTaTh C KPYIMHEHIIUMH PENO3UTOPHUSIMHU OECIUIaTHBIX TPEXMEPHBIX MOJIENEH,
CMOTYT MUHHUMAJIBHO aJalTHPOBAaTh MOJIENIN, UMEIOIIHUECs B CBOOOTHOM JIOCTYIIE, MO CBOU HYXAbl. HaunHaercs
3HAKOMCTBO CO CTPYKTypoi mHTepdeiica mporpamMmsl miist 3D-monenupoBanus (10 YCMOTPEHHIO HACTaBHUKA —
3ds Max, Blender 3D, Maya), ocHOBHbIMH KOMaH1aMH. BBOIATCS MOHATHS «ITOJIMTOHAIBHOCTEY M KTEKCTYpay.



IV Ycaosus peanuzauuu nporpaMmul

TpebGoBaHmsI K KaAPOBBIM pecypcam:

YKOMIUIEKTOBAHHOCTh 00pa30BaTENIbHOTO YUPEXKIACHUS MEJarorndyecKuMu, pyKOBOJSAIIUMU U
WHBIMH paOOTHUKAMU;

YPOBEHb KBAUTM(UKAINH MTEIATOTHYECKUX, PYKOBOSIINX U HHBIX pAOOTHHUKOB 00pa30BaTEILHOTO
YUPEKICHUS;

HENPEPBIBHOCTh MPOPECCHOHAIBHOTO Pa3BUTUSl MEAATOTUYECKUX M PYKOBOASIINX PaOOTHHUKOB

00pa30BaTEILHOTO YUPEKICHHUS, PEATU3YIOIIETO OCHOBHYIO 00pa30BaTeIbHYIO TPOrPaMMy.

Komnereniuu negarornyeckoro paboTHUKA, peajin3yIoLIero OCHOBHYIO 00pa30BaTelbHYI0 IPOrpaMMy:

oOecrieunBaTh yCJIOBHS JUIS YCIHENIHOW JIEATSIBHOCTH, TIO3UTHBHONW MOTHBAIIMH, a TaKKe
CaMOMOTHUBHUPOBAHUS 00YJaIOIUXCS;

OCYIIECTBIISATH CAMOCTOSITEIILHBIA TIOUCK W aHATN3 HHPOPMAITUH C TIOMOIIBIO COBPEMEHHBIX
WH()OPMAITMOHHO-TTIOMCKOBBIX TEXHOJIOTHH;

BJIaJICHHEC WHCTPYMEHTAMH TIPOCKTHOM JEeSITEITbHOCTH;

YMEHUE OpPraHM30BBIBATH W COMPOBOXKAATh YYCOHO-MCCICIOBATENBCKYI0 M IPOCKTHYIO
JEeSTeTbHOCTh 00YUYarOIINXCS,

YMEHHUE HHTEPIIPETUPOBATH PE3YIIbTATHI TOCTHKCHUH 00YJaIOIIXCS;

0a30BbIc HAaBBIKM PabOTHI B IporpaMmax jst TpeéxmepHoro moaenuposanus (3ds Max, Blender
3D, Maya u ap.);

0a30BbIC HABBIKM PA0OTHI B TIPOTPAMMHBIX Cpe/iax Mo pa3padOTKe MPHIOKEHHUH ¢ BUPTYAIIbHOU H

nomnosHeHHO# peansHOCTRIO (Unity3D, Unreal Engine u ap.).



AnmnapaTHoe M TeXHHYecKoe ofecrnieueHme:

— Pabouee mecTo oOyuaromerocs:
HOYTOYK:  IPOM3BOAUTEILHOCTH  mmporeccopa (mo  tecty PassMark —  CPU  BenchMark
http://www.cpubenchmark.net/): ne menee 2000 enutui; 00bEM OnepaTUBHON MaMsITh: He MeHee 4 ['0; 00beM
Hakorurenst SSD/eMMC: He menee 128 I'0 (M COOTBETCTBYIOIIUE MO0 XapaKTEPUCTUKAM IEPCOHATBHBIN
KOMIBIOTEP C MOHUTOPOM, KIIABUATYPOH M KOJIOHKAMH);
MBIIIIb.

— Pabouee MecTO HacTaBHUKA:
HOyTOyK: mpoueccop Intel Core i5-4590/AMD FX 8350 — awnanoruynas wix 0Oojiee HOBas MOJEb,
rpadpuueckuit nporeccop NVIDIA GeForce GTX 970, AMD Radeon R9 290 — ananoruunas wim Gosee
HOBasi MoJieNb, 00beM omnepatuBHON namsaTu: He meHee 4 ['0, Buneosbixoq HDMI 1.4, DisplayPort 1.2 unn
Oosiee HOBasi MoOJeib (MM COOTBETCTBYIOIIMH TI0 XapaKTEPUCTHKaM TEPCOHAIBHBIA KOMIBIOTED C
MOHHTOPOM, KJIABHATYPOH M KOJIOHKAMH);
nteM BupTyansHoi peaasHocTr HTC Vive nam Vive Pro Full Kit — 1 mr.;
JUYHBIE MOOMJIBHBIC YCTPOMCTBA OOYUAIOIIMXCS W/UJIM HACTaBHUKA C OMEPallnOHHOM cuctemoirt Android;
MPE3CHTAIIMOHHOE 000PYIOBaHUE C BO3MOYKHOCTBIO MOIKITFOUYEHUS K KOMITBIOTEPY — 1 KOMILIEKT;
GuumyapT ¢ KOMIUIGKTOM  JINCTOB/MapKepHas JOCKa, COOTBETCTBYIONIMH  Ha0Op  MHCHhMEHHBIX
npHUHAIISKHOCTeH — 1 mIT.;

ennHas cetb Wi-Fi.

IIporpaMmmHoe odecnieueHue:

—  o¢ucHOE MporpaMMHOE 00€eCIIeUeHHE;

— mporpammHoe obecriedenue s TpexmepHoro moaenuposanus (Autodesk Fusion 360; Autodesk 3ds
Max/Blender 3D/Maya);

—  TmporpaMMHas Cpeja Iyl pa3pabOTKU MPHUIIOKEHUH ¢ BUPTYAIbHOW U JOMONMHEHHOH peanbHOCThIO (Unity
3D/Unreal Engine);

—  rpadudeckuil peJakTop Ha BEIOOP HACTaBHUKA.

Pacxonblie MaTepuabl:
Oymara A4 1y1st pUCOBaHUS U paciiedaTku — MHUHUMYM | ynakoBka 200 i11cToB;

Oymara A3 i puCOBaHHS — MHUHHUMYM 110 3 JIMCTa Ha OJJHOTO 00y4aroierocs;


http://www.cpubenchmark.net/)

Ha0OP MPOCTHIX KapaHAaIel — MO KOJINYECTBY 00yUaromuXCs;

HA0OP YEPHBIX HIAPHKOBBIX PYUEK — IO KOJIUYECTBY 00YUaAIOIIUXCS;
kneii [IBA — 2 mr.;

KJIeH-KapaHJam — 10 KOJUYECTBY 00yJaronuxcs;

CKOTY TPO3PAYHBII/MAaTOBBIH — 2 IIT.;

CKOTY JIBYCTOPOHHUH — 2 IIT.;

KapTOH/TOPpOKAPTOH it MakeTupoBanus — 1200%*800 MM, 110 0THOMY JIUCTY Ha JBYX OOyUJaIONIUXCS,
HOX MaKETHBIH — TI0 KOJIMYECTBY O0yJaIOITIXCS;

JIE3BUS JJIS HOKA CMEHHBIE 18 MM — 2 T ;

HOYKHUIIBI — T10 KOJIMYECTBY 00y4aromuxcs;

KOBPHK JUIS PE3KU KapTOHA — IO KOJIMYECTBY 00yJarOIINXCS;

JUH3BI 25 MM Ui 34 MM — KOMILJIEKT, 110 KOJIMYECTBY OOy4arouinxcs;

nmornosHuTenbHO — PLA-mtactuk 1,75 REC Heckonbkux 1BeTOB.



V Cnucok jsurepaTypbl

1. Anpuan [lloneccu. Kak crate au3aitHepom, He IpoAaB aymry AbsiBoury / [Tutep.

2. XKanna Jlunrka, Tum Oruneu. Jymaii kak nu3aitaep. Ju3aitH-mpliiuieHue 1 MeHemkepos / MaHH,
NBanoB u depoep.

3. Maiikn [xanna. Coxru cBo¢ noptdonmo! To, uemy He ydaT B Iu3aifHepCKuX mkoiax / [Tutep.

4. @®un Kimusep. Uemy Bac He Hayyart B qu3aitH-mkose / Punon Kinaccuk.

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/.

31.  http://www.notcot.org/.

32.  http://mocoloco.com/.

33. https://www.youtube.com/channel/UCOzx6PAOtgemJI1Ypd_1FTA.

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

35. https://ru.pinterest.com/search/pins/?q=design%20sketching&rs=typed&term_meta[]=design%7Ctyped&

term meta]]=sketching%7Ctyped.

36.

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