TOUKA \!pocm

YrBepxiaio
Jinpextop MKOY «Ky, snckuii COII Nel

M.A. Yapunos

TOUKA POCTA

PEONOEPAJIbHAA CETb UEHTPOB
OBPA30OBAHUA ULN®POBOIO
M TYMAHUTAPHOIO NPO®UNEN

MEKOY «Kyaunckasa COIL Nel
umM. MypauyeB X.»

JIOHOJIHI/ITCJIBHaﬂ 06mepa3BuBalomaﬂ nporpamma

«BupTtyajabHasi peajbHOCTD »

Ha 2019-2020ron
Yposens :bazoswiii
Cpoxk peanuzayuu:2 2ooa.
Bo3pact ob6yuarommxes : ¢ 9 10 12 jer.
ABTOp COCTABUTEJIb :

IIpenooasamenv HUcaxoea M.I'.

Kynuncknii paiton c. Kynu




TOUKA \!pocm

Conep:xkanue

1. ITossicuuTenbHAs 3amuckKa
II. YueOHO-TeMaTUYECKUI TUIaH

1. Conepkanne yueOHO-TEMAaTHIECKOTO IJIaHa
IV. MarepuanpHO-TEXHUYECKUE YCIOBHS pealu3alii IPOrpaMMBbl

V. Cniucok nureparypsl

I. lHogcHuTeEALHAA 3aIIUCKA

AKTYaJIbHOCTB: BUpTyajbHas W JIONOJIHEHHAs PEAJbHOCTHM — OCOObIE€ TEXHOJOTHYECKHE
HaIpaBJIEHUS, TECHO CBSI3aHHbIE C JPYTMMU. ODTU TEXHOJOTMU BKJIIOYEHBI B CIUCOK KIIIOUEBBIX U
OKa3bIBAIOT CYILIECTBEHHOE BIMSIHME HAa pa3BUTHE PIHKOB. [IpakTruecku A KaxkJ10i nepcrneKTUBHON
No3UIMK  OyIyIIero KpaiiHe TOoJie3Hbl OyayT 3HaHus u3 obnactu 3D-mMopenupoBaHHs, OCHOB
MIPOrpaMMHUPOBAHUSI, KOMIBIOTEPHOTO 3pEHUs U T. 1.

CornacHo MHOTOYHMCIICHHBIM HCCIIe0BaHUsM, VR/AR-pBIHOK pa3BUBaETCs MO SKCIIOHEHTE —
COOTBETCTBEHHO, EMYy HEOOXOUMbI KOMIIETEHTHbIE CIIELIUATUCTBHI.

B xo71e mpakTHYECKUX 3aHATHIA IO MPOrpaMMe BBOAHOTO MOAYJIS 00yUJaronIHecs: HO3HAKOMSITCS
C BUPTYaJIbHOM, JTOTIOJIHEHHOH U CMEIIaHHOW peallbHOCTSAMU, IOUMYT UX OCOOCHHOCTH U BO3MOYKHOCTH,
BBISIBAT BO3MOJKHBIE CIIOCOOBI MTPUMEHEHHUS, a TAK)Ke OMpeAeNsaT Hanboyiee HHTEPECHbIE HAIIPABICHUS
JUIS JalbHEHIero yriayoneHus, mapauieIbHO pa3BUBasi HABBIKHM JU3aliH-MBIIUICHUS, AU3aiiH-aHaTH3a |
CIOCOOHOCTH CO3/1aBaTh HOBOE M BOCTPEOOBAHHOE.

CuHeprus METOJ0B U TEXHOJIOTUM, UCOJIb3YEMbIX B HampasiieHuu «Pa3paboTka mpuiioKeHun
BUPTYaJIbHOW W JOMOJHEHHON pealbHOCTHU», NAcT OOy4arolueMycs YHUKaJIbHblE METalpeaMeTHbIC
KOMIIETEHIIMH, KOTOpble OyAyT MOJIe3HBI B cepe NMPOEKTUPOBAHUS, MOJAEIUPOBAHUS OOBEKTOB U
MIPOLIECCOB, Pa3pabOTKU MPUIIOKEHUH U Ap.

IIporpamma maér HEOOXOIUMBIE KOMIIETEHLMH JJs JAlbHEHIIEro yriayOlIEHHOTO OCBOEHHS
IU3aiHEPCKUX HAaBBIKOB M METOAMK INpPOEKTHpoBaHWS. OCHOBHBIMU HAINpPaBICHUSIMH B W3Y4YE€HUU
TEXHOJIOTUH BUPTYAJIbHOM U JIOTIOJIHEHHON pealbHOCTH, ¢ KOTOPBIMH MO3HAKOMSTCS oOyuaromuecs: B
paMKax MOJyJisi, CTAaHYyT HadajbHbIE 3HAHUS O pa3pabOTKe MPHUIIOKEHUN Ul pa3iIMyHbIX YCTPOUCTB,
OCHOBBI KOMITBIOTEPHOTO 3p€Hus, 6a30BbIe MOHATUS 3D-MoaenupoBaHus.

qepe3 3HAKOMCTBO C TCXHOJOTHUAMMA CO3AaHUA COOCTBEHHBIX yCTpOfICTB n pa3pa60TK1/1
HpI/IJ'IO)KCHI/Iﬁ 6y,[IYT Pa3sBUBATLCA UCCIICAOBATCIILCKUC, MHIKCHCPHBIC U IIPOCKTHBIC KOMIICTCHIIUU.

OcBoeHMe 3TUX TEXHOJIOT Ui Moipa3yMeBaeT NoJyyeHHe psiia 0a30BbIX KOMIIETEHIINM, BlIaIeHUE
KOTOPBIMH KPUTHYECKH HEOO0XOAMMO JH0O0MY CHEIHMAINCTy Ha KOHKYPEHTHOM pBIHKE Tpyda B
STEAMmnpodeccusx.

Ienw npocpammor: hopmuposanue ynukanonvix Hard- u Soft-komnemenyuii no pabome ¢
VR/AR-mexnonocusmu uepes ucnonv3osanue Keuc-mexHoaiocull.

3aoauu npozpammol:
Obyuarwue:
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— 00BACHUTH 0a30BbIe MOHATHS Cepbl pa3pabOTKU MPUIOKEHHH BUPTYaJIbHOM M TOTIOJHEHHON
PEaTbHOCTH: KITIOYEBbIE OCOOCHHOCTH TEXHOJOTHI U UX Pa3ndus MEXIY cOOOH, ImaHopaMHOe
¢$oTO U BUEO, TPEKHHT peabHBIX 00BEKTOB, MHTEp(]ENC, MOIUTOHAIEHOE MOJICTUPOBAHHIE;

— chopMHPOBATh HABBIKW BBHIIIOJHEHUSI TEXHOJIOTUYECKON LENOYKU Pa3padOTKU MPHIOKEHUH IS
MOOMJIBHBIX YCTPOHCTB W/WJIM NMEPCOHATBHBIX KOMITBIOTEPOB C UCIOIB30BAHUEM CIEIIHATIBHBIX
IIPOrPaMMHBIX CPEL;

copmupoBaTh 6a30BbIe HABBIKK PAOOTHI B IPOTPaMMax JUis pa3paboTKH MPHUIIOKEHHHA ¢
BUPTYaIbHOW M JJONOJHEHHOH PEealbHOCTHIO;

— chopmupoBaTh 6a30BbIE HABBIKH PAaOOTHI B IpOrpaMMax Jiisi TPEXMEPHOTO MOIETUPOBAHUS;

- Haqu/ITI) HUCIIOJIB30BATh U aIlaHTI/IpOBaTB TpéXMeprIe MOJCIN, HAXOAAIIIHNECA B OTKpI)ITOM
JOCTYTIE, JIA 3a]a4 Keiica;

— c(hopMupoBaTh 6a30BbIC HABBIKK Pa0OTHI B pOrpaMmax sl pa3paboTKu rpaduuecKux
nHTEp(ENCoB;

— IIPUBUTH HABBIKHU HpOGKTHOI\/JI ACATCIIbBHOCTHU, B TOM YHUCJIC UCITIOJIb30BAHUC NHCTPYMCHTOB
IJITaHUPOBAHUA.

Pa3zsusarowue:.

— Ha MPOTSHKEHUH BceX 3aHATUi popmupoBath 4K-koMreTeHIIUHN (KPUTHIECKOE MBILUICHHE,
KpeaTUBHOE MBIIIJICHHE, KOMMYHHKAIIHS, KOOIepalus);

— CcrocoOCTBOBATH PACHIMPEHUIO CIIOBAPHOTO 3aI1aca;

— CIIOCOOCTBOBATh PA3BUTHIO MAMSATH, BHUMAHUS, TEXHUUYECKOTO MBIIIUICHUS, N300peTaTeIbHOCTH;
— CIOCOOCTBOBATh PA3BUTHIO aAlITOPUTMHUUYECKOTO MBIIUICHUS;

— CMOCOOCTBOBATH (DOPMUPOBAHUIO UHTEPECA K TEXHUUECKUM 3HAHUSIM;

— c1oco0CcTBOBATh (POPMUPOBAHUIO YMEHUS MPAKTUUYECKOT0 MPUMEHEHHS ITOJTyYSHHbBIX 3HAaHUM; —
copMHpOBaTH yMeHHE (HOPMYIUPOBATh, AprYMEHTHPOBATH U OTCTAaUBaTh CBOE MHEHUE; —
c(opMHpOBATH YMEHHE BHICTYNATh MYOJUYHO C AOKJIAaMH, TPE3EHTAUAMHU U T. 11.

Bocnumamenvubie:

— BOCIIMTBIBATb aKKYPATHOCTb U JUCHUITIIMHUPOBAHHOCTE ITPH BBIITOJIHCHHUN pa60T51;
— CIocoOCTBOBATh (I)OpMI/IpOBaHI/IIO MOJ0KUTEIbHOMN MOTHBAIIUH K pr,HOBOﬁ JCATCIIbHOCTH,

— CIocoOCTBOBATh (I)OpMI/IpOBaHI/IIO OIlbITa COBMECTHOTO U UHAUBHUAYAJIbHOT'O TBOPYECTBA ITPHU
BBIITOJIHCHUH KOMaHIHBIX 3a,[[aHHfI;

— BOCIIUTHIBATh TPYAOJII00UE, YBaXKEHHE K TPYLY;
— (hopMupoOBaTH YYBCTBO KOJUIEKTUBU3MA M B3aMMOIIOMOIIIH;

— BOCHUTBIBaTh YyBCTBO MaTPUOTU3MA, TPAXKJAHCTBEHHOCTH, TOPAOCTHU 3a TOCTHUKEHUS
otedyecTBeHHOU U T-oTpaciu.

IIporuo3upyemsie pe3ybTaThbl U cIOCO0bI X MPoBepKHU JINUHOCTHBIE
pe3yabTarhl:

— KPUTHYECKOE OTHOLIEHHE K UH(pOpMalMK U U30MPaTEIbHOCTh €€ BOCIPUSITHS;
— OCMBICJICHUE MOTUBOB CBOMX JIE€HCTBUM IIPU BHIIIOJIHEHUY 3aJaHUM;

— pa3BUTHE JTFO003HATEIBHOCTH, COOOPA3UTEIBHOCTH MIPU BIMOJIHEHHH PAa3HOOOPA3HBIX 33 1aHUM
MPOOJIEMHOTO M ABPUCTHYECKOTO XapaKTepa;
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— pa3BUTHE BHUMATEIbHOCTH, HACTOMYMUBOCTH, LIEICYCTPEMIEHHOCTH, YMEHUS IIPEOJ0JIEBATh
TPYIHOCTH;

— Pa3BUTUC CAMOCTOATCIBHOCTH Cy)KI[CHPIfI, HC3aBUCUMOCTH N HCCTAHAAPTHOCTHU MBIIIJICHU S,

— OCBOCHHME COIIMAJIbHBIX HOPM, MPABUJI IIOBEJCHHUS, POJici 1 (OPM COIMAIBHOM JKU3HH B IPYyIIIax
H cOOOIIEeCTBAX;

— (hopMupoBaHHE KOMMYHUKATHBHON KOMIIETEHTHOCTH B OOIIICHUU U COTPYIHUYECTBE C IPYTHUMU
00yJaroIuMucs.

MeTal’lpe)]MeTHbIe pe3yJbTarbl:
Pecynamusuvie ynusepcanvuvie Vlle6HbZ€ oelcmeus.
— YMCHHC [IPUHUMATDb U COXPAHATH yqe6Hy10 3aaa4vy;
— YMCHHC IIJIAHUPOBATDH IMOCJIICAOBATCIIBHOCTD IAr0OB aJIrOpUTMa JJIs1 AOCTHIKCHUS LCIIN,

— YMEHHUE CTaBUTh IIEJIb (CO3/1aHue TBOPUYECKON pabOTHI), IUTAHUPOBATH TOCTHXKEHUE STOU 11eITH;
— YMEHHE OCYIIECTBIIATh UTOTOBBII U MOLIArOBbIA KOHTPOJIb 110 PE3YJIbTaTy;
— CrOCOOHOCTH a/IEKBATHO BOCTIPUHUMATH OIEHKY HACTAaBHUKA U IPYTUX 0OYYaIOUINXCS;
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YMEHHE pa3Iudarh criocol U pe3yibTar AeiicTBus;

— YMCHHEC BHOCUTHb KOPPEKTUBEI B ,HCfICTBHH B ClIydac paCXOXXIACHUA pE3yjibTaTa pCUICHUA 3a1a4n
Ha OCHOBE €€ OLICHKH U yqéTa XapakTepa CACTaHHbIX OI_HI/I6OK;

— YMEHHE B COTPYIHUYECTBE CTAaBUTh HOBBIC YUeOHBIC 33/1a4H;
— CIIOCOOHOCTB IPOSIBJIATH O3HABATEIbHYIO HHULIMATUBY B Y4€OHOM COTPYAHUYECTBE;

— YMEHHE 0CBauBaTh CIIOCOOBI peleH sl TPO0JIeM TBOPUYECKOTIO XapaKTepa B dKU3HEHHbIX
CUTyalUsX;

— YMEHME OLIEHUBATh IOJYYAIOIIMICSI TBOPYECKHUM POAYKT U COOTHOCHUTbD €TI0 C H3HAYAJIbHBIM
3aMBICIIOM, BBITIOJHSTH MO0 HEOOXOAUMOCTH KOPPEKLIUH JINOO MPOIYKTa, TNOO 3aMBbICIA.

Ilo3nasamenvivie YHUGEPCAJlbHblE Vll€6Hbl€ oelcmeus.

— YMEHHE OCYIIECTBJIATH MOWCK MH(OpPMAIMK B MHIMBUAYAJIbHBIX MH()OPMAIIMOHHBIX apXHUBax
oOyuJaromierocsi, HHPOPMAIIMOHHON cpeie 00pa3oBaTeILHOTO YUpexkIACHHS, (eaeparbHbIX
XPaHWIHIIAX HHPOPMAIIMOHHBIX 00Pa30BaTEIbHBIX PECYPCOB;

— YMCHHC UCIIOJIB30BAaTh CPCACTBA HHq)OpMaHHOHHBIX U KOMMYHHKAIIUOHHBIX TEXHOJOTHI JIIA
peIICHUA KOMMYHUKATUBHBIX, TIO3HABATCIIbHBIX U TBOPYCCKHUX 3a4a4,

— YMCHHEC OPHUCHTHPOBATHCA B pa3Hoo6pa3I/n/I c1oco0oB PCUICHUA 3a/ia4,

— YMEHHE OCYIIECTBIATh aHAINU3 OOBEKTOB C BBIJICIICHHEM CYIIECTBEHHBIX U HECYIIECTBEHHBIX
IIPU3HAKOB;

— YMCHHC IIPOBOAUTL CPABHCHHUC, KHaCCHq)HKaHHIO I10 3aIaHHBIM KPUTCPHAM,

— YMCHHEC CTPOUTH JIOTUICCKHUEC PACCYKICHHUA B (bOpMe CBs3U NPOCTHIX CY)I(ILeHI/Iﬁ 00 O6’LCKT€;

— YMCHHEC YCTaHABJIMBATb aHAJIOTUH, IPUINHHO-CIICACTBCHHBIC CBA3H,

— YMCHHUC MOJCINPOBATH, HpeO6pa3OBLIBaTL 00BEKT W3 I'I}’BCTBGHHOI\/'I (bOpMLI B MOACIb, I'AC

BBIJICJIEHBl CYIIECTBEHHBIE XapaKTEPUCTUKU OOBEKTa (MPOCTPaHCTBEHHO-Tpaduyeckas WiIH
3HAKOBO-CUMBOJINYECKas);

— YMCHHEC CUHTC3UPOBATDH, COCTABJIATH LICJIOC U3 qaCTeﬁ, B TOM YHCJIC CaMOCTOATCIBHO
A0CTpanBaTh C BOCIIOJTHCHUEM HEAOCTAIOIIUX KOMITOHCHTOB.

Kommynuxamuensie ynusepcaivHole V'{€6Hbl€ oelicmesus.

— YMEHHUE apryMEHTHPOBATh CBOIO TOUKY 3pEHHUS Ha BEIOOp OCHOBAHUM U KPUTEPHUEB MPU
BbIJICJIEHUY NIPU3HAKOB, CPABHEHUH U KITACCUPHUKAIIMU O0BEKTOB;

— YMEHHE BBICIYIINBaTh COOECETHNKA U BECTH JIUAJIOT;

— CIIOCOOHOCTD MPU3HABAaTh BO3MOKHOCTbH CYILIECTBOBAHUS PA3JINYHBIX TOUYEK 3PEHUSI U IPABO
KaXX/IOTO HMETh CBOIO;

— YMEHHE IIaHUPOBaTh y4eOHOE COTPYAHUYECTBO C HACTABHUKOM U JAPYTUMHU 00YHaIOLITUMHUCS:
OTIpeNIeNIATh 1eNH, (PYHKIMH YYaCTHUKOB, CIIOCOOBI B3aUMOACHCTBUS;

— YMCHHEC OCYHICCTBIIATH MIOCTAHOBKY BOITPOCOB: HHUIIUATUBHOEC COTPYAHUYICCTBO B ITOUCKE U
cbope nnpopmanuy;

— YMEHHE pa3peniaTb KOH(QIUKTHI: BBISIBICHUE, HACHTU(DUKAIMS TPOOJIEMBI, IIOMCK U OlIeHKa
aJIbTEpPHATUBHBIX CIIOCOOOB pa3perieHus: KOH(YINKTa, TPUHATHE PEIICHHS U eT0 peaTn3allys;

— YMCHHC C JIOCTaTOYHOM MOJIHOTON U TOYHOCTBIO BBIPaXXaTb CBOU MBICJIU B COOTBETCTBUU C
3aaa4aMi U yCIIOBUAMH KOMMYHUKAIIUH,

— BJIaJICHHE MOHOJIOTUYECKON U AUaorndeckoi hopMaMu peyu.

IIpenmerHsblie pe3yasTathl B
pe3yibTaTe OCBOCHUS POTrPaMMBbl 00yUaIOIINECs TOJIKHBI 3HAMb !
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— KJIOYEBBIE OCOOCHHOCTH TEXHOJIOTUHM BUPTYaJIbHON U JIOTIOJIHEHHOHN peallbHOCTH;
— MPUHLIUIBI PA0OTHI IPUIIOKEHUH C BUPTYaJIbHOU U IOTIOJIHEHHOH PeallbHOCTHIO;

— INEPCUYCHb COBPCMCHHEBIX YCTpOﬁCTB, HCIIOJIb3YEMbIX IJIA pa6OTI)I C TCXHOJIOTUAMU, U UX
IIpeaHa3HAUYCHUC,

— OCHOBHOU (DYHKITMOHAJ MPOTPAMM ISl TPEXMEPHOTO MOICITUPOBAHNUS,

— MPUHLUIBI ¥ CIIOCOOBI pa3padOTKU NPUIOKEHUH ¢ BUPTYaJIbHON M TOMIOJTHEHHOH peabHOCTHIO;
OCHOBHOH (DYHKITMOHAJ IPOTPAMMHBIX CpeJ Ui pa3paboTKH MPHIOKEHUN C BUPTYAIbHOMN U
JOTIOJIHEHHOM pealbHOCTBIO;

— 0COOCHHOCTH pa3pabOTKH rpaduueckux HHTep(dEncoB.
Memb:
— HACTpaWBaTh M 3aITYCKATh IIJIEM BUPTYAILHON PEaTbHOCTH;
— yCTaHaBJIMBATh M TECTHPOBATH MPUIIOKEHUSI BUPTYAIBHOMN PEabHOCTH;
— CaMOCTOSTEIBHO COOUPATh OYKU BUPTYaIbHOHN peallbHOCTH;
— GopmynupoBaTh 33729y Ha MPOSKTHPOBAHKE UCXO/IS U3 BBIBICHHON MPOOJIEMBIL;
— YMETb HOJIb30BAThCS PA3IMUYHBIMUA METO/IaMU TeHEPAIH UICH;
— BBINOJIHATH IPUMUTHBHBIC OIEPAIMU B TIPOTrpaMMax JJisi TPEXMEPHOTO MOJICITMPOBAHUS;

— BBIIIOJIHATH IPUMUTHBHBIE ONIEPALIUU B IPOrPaMMHBIX Cpeax Juisl pa3paboTKU IPUIIOKEHUH C
BUPTYAJIBHOW U JTOTIOJTHEHHOMN PEaIbHOCTBIO;

— KOMITHMJIMPOBATH ITPHIIOKCHUC JIA MOOMIBHBIX YCTPOﬁCTB HJIN IICPCOHAJIbHBIX KOMIIBIOTCPOB U
pasMCiaThb €ro JJjisl CKa4uBaHUs I10JIb30BATCIIAAMU;

— paspabarbiBaTh rpaguueckuit uartepdeiic (UX/UI);

— pa3pabatrbIBaTh BCE HEOOXOAUMBIE rpapUuecKue U BUIEOMaTepUaIbl Ui IPE3EHTAIMH TPOEKTa;
— MPEACTABIATh CBOM MTPOEKT.

81a0emy.

— OCHOBHOM TEpMHUHOJIOTHEN B 00J1aCTH TEXHOJIOTHI BUPTYaJIbHON U IOTIOJIHEHHOHN pealbHOCTH; —
0a30BBIMU HaBBIKAMH TPEXMEPHOTO MOJEINPOBAHNUS;

— 0a30BbIMH HaBBIKAMHU Pa3pabOTKU MPUIOKEHHUH ¢ BUPTYAIbHON U IONOJHEHHON PEeaIbHOCTHIO;

— 3HAHUAMU 110 IpUHOHIIAM pa6OTLI U1 OCOOCHHOCTSIM YCTpOﬁCTB BHpTyaHBHOﬁ U JOIOJHEHHOMN
PCAIBHOCTH.

®opMbl N0/IBe/IEHUS] HTOTOB peajin3auuu 001eodpa3oBaTe/IbHOM MPOrpaMMbl
IlonBenenne UTOroB peain3yeTcsl B paMKax 3alluThl pe3yiabTaToB BeinoiaHeHus Keiica 1 u Keiica

DopMBbI 1EMOHCTPALUH PE3YJIbTATOB 00y4eHUS

[IpencraBienne pe3yabTaTOB 00pa30BaTENbHON JEATEIBLHOCTH NPOHAET B ¢dopMme MyOIUYHON
IIPE3EHTAlMM PEUICHUI KEHCOB KOMaHAAMHU M IOCIEAYIOUIMX OTBETOB BBICTYNAIOIIMX HA BOIPOCHI
HAaCTaBHUKA U APYTUX KOMaH/I.

@DopMbI JHATHOCTUKHU Pe3y1bTaTOB 00y4eHH s
becena, rectupoBanue, onpoc.
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Coaeprxanue nporpaMmbl Kypca

[Iporpamma mpenmnosiaraeT MOCTENEHHOE pacIIMpEeHUe 3HAHWW M HMX YriyOlIeHHe, a TaKxke
npuobpeTeHue yMeHuil B 00JIaCTH POSKTUPOBAHUS, KOHCTPYUPOBAHHS M U3TOTOBIICHHS] TBOPUYECKOTO

MIPOJYKTA.

B ocHoBe 00pa3zoBaTenbHOTO Impolecca JeKHUT MPOeKTHBIN noaxod. OcHoBHas Gopma nojauu
TEOpUHU — HHTEPAKTHUBHBIC JIEKIIMM U IOIIArOBbIE MacTep-kKiacchl B rpymnmax ao 10-15 denoBek.
[IpakTuyeckue 3aJaHus MIAHUPYETCS BBIMOJHATH KaK WHIMBUAYAJIBHO W B Mapax, TaKk U B MajbIX
rpynmnax. 3aHATUs TPOBOAATCA B BuAe Oecel, CEMUHAPOB, JICKIHMM: ISl HAIVIAIHOCTH I0/IaBaeMOTI0
MaTepuasa UCTHOJIb3YyeTCsl Pa3MYHbIA MYIbTUMEIUNWHBIMN MaTepuall — MpPe3eHTAlUU, BUICOPOIIUKH,
MIPUIIOKEHUS TIP.

TemMaTH4YecKoe JIAHMPOBAHUE

Pa3nennbl nporpaMmMbl yueOHOIo Kypca

Oo0pa3oBaTte/ibHAsA YaCTh

Keiic 1.

IIpoexTupyem uaeajabHoe VR-ycrpoiicTBo

3nakoMcTBO. Texnuka 6e3onacHocT. BBogHoe 3anstue («Co3naBait
MUPBI»)

BBenenue B TeXHOJIOTHHI BHpTyaHLHOﬁ 1 JOIOJHEHHOM PCAIBHOCTH

3HaKOMCTBO ¢ VR-T€XHOJIOTMsIMU HA UHTEPAKTUBHON BBOJIHOM JIEKIIUU

TecTupoBaHue yCTpoOKWCTBa, YCTAHOBKA MPUJIOKEHU, aHAJIW3 TPUHIIUIIOB
paboTHI, BBISIBJICHUE KITIOUEBBIX XapaKTEPUCTUK

BrisiBnenre npuHIMIOB paboThI IIJIeMa BUPTYaJIbHON pealbHOCTH,
MOKCK, aHAJIU3 U CTPYKTYpUpOBaHuE HHPopMalu o apyrux VR-
yCTpOMCTBaxX
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Br16op matepuaa u KOHCTPYKIIMH JIJIs1 COOCTBEHHOW TapHUTYPHI,
MOJATOTOBKA K cOOpKe yCTpoiicTBa

COopka coOCTBEHHOI rapHUTYPBI, BEIpe3aHHe HEOOXOAUMBIX JeTaleit

COopka cOOCTBEHHOU TapHUTYPHI, BHIPE3aHHE HEOOXOIUMBIX JETajeH,
JIM3aiH yCTPOMCTBA

TectupoBanue u 1opaboTKa IpPOTOTUIIA

Paborta ¢ kapToil MOJIb30BAaTENBLCKOTO OIBITA: BBISBICHUE IMPOOIIEM, C
KOTOPBIMHA MOKHO CTOJIKHYTBCS IPH UCNOJIb30BaHUM VR. @DoKycupoBka
Ha OJIHOW M3 HUX

AHanu3 U OIeHKa CYIIECTBYIOMMX pernieHui mpobiemsl. MHDorpaduka
110 PEUIEHUSM

Ieneparus uaeit it perneHust 3Tux mpodreM. OnrcaHne HEeCKOIbKUX
UJeH, dKCIpecc-3CKU3bl. MUHU-TIpE3EHTAlMU UeH W BHIOOp JIYYIIUX B
popadoTKy

I/ISY‘ICHI/IG MOHATUA «IICPCIICKTHBA», OKPYXHOCTHU B TIICPCIICKTUBE,
IOTPUXOBKH, CBECTOTCHH, majaronei TEHU
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N3ydeHne CBETOTEHH U MA/IA0MIEH TeHH Ha IpuMepe Quryp.
ITocTpoenue

OBICTPOro ACKHM3a (PUTYpHI B IEPCIIEKTUBE, Tepeaya 00bEMa ¢ ITOMOIIBIO
Kapanjama. TeXHUKa pUCOBaHUs MapKepaMu

OcBoenne HaBBIKOB pa0oThI B I10 1 TpEXMEPHOTO MPOESKTUPOBAHUS (Ha
BeIOOp — Rhinoceros 3D, Autodesk Fusion 360)

3D-monenpoBanue pa3padaThIBAEMOTO yCTPOMCTBA

doropeanuctuyHas Buszyanusanus 3D-monenu. Penaep (KeyShot,
Autodesk Vred)

[ToaroroBka rpadguueckux MaTepuasioB AJis Ipe3eHTaluu mpoekrta (poro,
BUje0, nHporpaduka). OcBoeHHE HABBIKOB BEPCTKU MPE3CHTALIUN

[IpencraBienue nNpoekToB nepen apyrumu odydarouiumucs. [lybnuunas
MIPE3CHTAIMS U 3aIUTa MPOEKTOB

Bcero uacos

Coaepixkanue TeM NpPOrpaMmbl
Keiic 1. IIpoexTnpyem naeanabHoe VR-ycrpoiicTBo

B pamkax neporo kefica (34 4) oOyuaromuecst HCCICAYIOT CYIIECTBYIOIINE MOJIETH YCTPOMCTB
BUPTYaJIbHOW PEaTbHOCTH, BBISIBIISIIOT KITFOYEBHIE ITAPAMETPHI, a 3aT€M BBITTOJHSIOT MIPOSKTHYIO 3a7aqy
— KOHCTPYUPYIOT coOcTBeHHOe VR-ycTpoiictBo. OOyuatomiuecss uccineAayoT VR-koHTpoiiepsl u
000011aI0T BO3MOXKHBIE TIPUHIIUIIBI YIIPABICHUS CUCTEMaMH BUPTYalIbHON peanbHOCTH. CpaBHUBAIOT
pa3iMyYHbIE TUIIBI YIPABICHUS W JENAl0T BBIBOJBI O TOM, YTO HEOOXOAUMO I «oOMaHa» Mo3ra u
MOTPYKEHHS B IPYTrOM MHUP.

OOyuaromuecss CMOTYyT coOpaTb COOCTBEHHYHO Mojeidb VR-TapHUTYpBI:  CIIPOEKTHPOBATh,
CMOJETMPOBATh, BBIpe3aTh/pacredyarats Ha 3D-puHTEpe HY)KHBIE JJIIEMEHTEHI, a 3aTeM MTPOTECTUPOBATH
CaMOCTOSITENTLHO pa3paboTaHHOE YCTPOHCTBO.

Kaaposble yc10BuS peajin3anuu NporpamMmbl

TpebGoBaHUsI K KaJIpOBBIM pECypcam:

® YKOMIIJICKTOBAHHOCTbH 06pa30BaTeJ'ILHOT0 YUPCKACHUA ITIEAarorndycCKumMu,
PYKOBOJAIIUMHA U NUHBIMU pa6OTHI/IKaMI/I;

YPOBEHDb KBaJ'II/I(l)I/IKaHI/II/I NneaarorndyceCKux, pyKoBOAAIUX U MHBIX pa6OTHI/IKOB
00pa3oBaTEILHOTO YUPEKICHUS;
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HENPEPBIBHOCTH MPO(ECCHOHATBHOTO Pa3BUTHS MEAATOTMYECKUX U PYKOBOISIINX
pabOTHHUKOB 00Pa30BATEIBHOTO YUPEKICHHS, PEATH3YIOIIETO0 OCHOBHYIO
00pa30BaTeNbHYI0 IPOrpamMmy.

KomnereHuu negarornyeckoro paboTHUKA, PEaT3yoLIero OCHOBHYIO 00pa30BaTeIbHYIO

[IpOrpaMMmy:
[ J

obecreynBaTh yCaOBUS AJIS YCIEIIHOMN A€ATEIbHOCTH, TIO3UTUBHON MOTUBALIUY, A
TaKXe CAaMOMOTHBHPOBAHUS 00YJAIOIIUXCS;

OCYHICCTBJIATDH CaMOCTOSTEIbHBIN IOMCK U aHAITH3 I/IH(i)OpMaL[I/II/I C IOMOIIBIO
COBPCMCHHBIX I/IH(i)OpMaI_II/IOHHO-HOI/ICKOBBIX TGXHOJIOI‘I/II;'I;

BJIaICHUC HHCTPYMCHTAMU HpOGKTHOﬁ ACATCIIBHOCTH,

YMEHHE OpTaHU30BBIBAThH M COITPOBOK/IATH YU€OHO-UCCIIEIOBATEILCKYIO U MPOEKTHYIO
JESATSIIEHOCTh 00YJarOIIHXCS;

YMCHHUE UHTCPIIPECTUPOBATD PE3YJIbTATHI I[OCTI/I)KGHI/Iﬁ 06y11a10111nxc;1;

0a30BbIe HABBIKK PA0OTHI B IPOTpaMMax Juis TpEXMepHoro MojenupoBanus (3ds Max,
Blender 3D, Maya u ap.);

0a30BbIe HaBBIKH PA0OTHI B TPOTPAMMHBIX CpE/Iax 1Mo pa3padoTKe MPUIOKESHUH C
BUPTyaJIbHOU U JtonosiHeHHOH peanbHocThIO (Unity3D, Unreal Engine u np.).

Pabouee mecTo oOyvaromerocs:

HOYTOYK: MPOM3BOAMTEIHLHOCTH mporieccopa (mo tecty PassMark — CPU BenchMark
http://www.cpubenchmark.net/): He menee 2000 equnuir; 00bEM ONEepaTUBHON TAMSTH:
He wmeHee 4 I'0; o0vém Hakomurens SSD/eMMC: ne wMenee 128 I'0 (umm
COOTBETCTBYIOIIMI TI0 XapaKTEPUCTHKAM IEPCOHAIBHBI KOMIBIOTEp C MOHHUTOPOM,
KJIABHATYpPOH M KOJIOHKAMH); MBIIIIb.

— Pabouee MecTo HaCTaBHUKA:

MarepuanbHO-TeXHHYECKHE YCJIOBUS PeaTu3aluy NPOrpaMMbl

AnnapaTHoe ¥ TeXHH4YeCKoe o0ecreyeHue:

HoyTOYK: mporeccop Intel Core i5-4590/AMD FX 8350 — ananoruunas wim 0Oojee
HOBas Mozenb, rpapuueckuii mpoueccop NVIDIA GeForce GTX 970, AMD Radeon R9
290 — anaymornyHas wim 0oJiee HOBask MOJIE) b, 00BEM ONEPATUBHOM MaMATH: HE MEHEe
4 16, BuneoBbixon HDMI 1.4, DisplayPort 1.2 unu OGonee HOBasg Mojenb (WiIH
COOTBETCTBYIOIIUH IO XapaKTEPUCTHUKaM IEPCOHAIBHBIM KOMIIBIOTEP C MOHHTOPOM,
KJIAaBUATYpPOU U KOJIOHKaMH);

nuiem BuptyanbHoi peasibHOCTH HTC Vive mmm Vive Pro Full Kit — 1 mwmir.; nuuneie
MOOWJIbHBIE YCTPOHCTBA O0YUaIOIIUXCS W/NUIM HaCTaBHUKA C ONEPALMOHHON CHUCTEMOM
Android;

IPE3EeHTallMOHHOE 000PYA0BaHHE C BO3MOXKHOCTBIO MOJKIIIOUEHUS K KOMIIbIoTepy — 1

KOMILJICKT;
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GuumyapT ¢ KOMIUJIGKTOM JIMCTOB/MapKepHas JO0CKa, COOTBETCTBYIOIIMK Habop
MUCHMEHHBIX MPHHAUICKHOCTEH — 1 1mIT.; equnas cetb Wi-Fi.

IIporpammHoe obecnieyeHue:

— oducHOE MporpaMMHOe 0OeCIieyeH e; — MPOrpaMMHOe obecrieueHne Ui TPEXMEPHOTO
mozenupoBanus (Autodesk Fusion 360; Autodesk 3ds Max/Blender 3D/Maya);

— MpOorpaMMHas cpefia JUIs pa3paOdO0TKU MPUIIOKEHUH ¢ BUPTYaIbHON M JJOTIOJTHEHHOM
peanpHOCTHIO (Unity 3D/Unreal Engine);

— rpadu4ecKuil peJaKTop Ha BRIOOP HACTaBHHKA.

Pacxonnbie MaTepuansl: Oymara A4 1is pucOBaHUS U pacle4aTkKu — MUHUMYM
1 ymakoBka 200 nucroB; Oymara A3 Uit pucOBaHUS — MHHUMYM 110 3 JCTa Ha
OJIHOTO 00yyYaroIerocs; HAbOp MPOCTHIX KapaHIalIeld — M0 KOJIMYECTBY
o0yJaromuxcs; Habop YEPHBIX MIAPHKOBBIX PYUEK — IO KOJINYECTBY
oOyuatomuxcst; ke [IBA — 2 mt.; kieii-kapanaans — 1o KOJIU4eCTBY
o0yyaroluxcsi; CKOTY MPO3PavHbIii/MaTOBbIM — 2 IIT.; CKOTY ABYCTOPOHHUI —
2 IT.;

KapToH/ToppokapToH A maketupoBaHus — 1200*800 MM, o 0JHOMY JIMCTY Ha JIBYX 00Y4arOIIUXCS;
HOXX MAaKeTHBI — MO KOJHMYECTBY OOydaroluXcs; Je3BUs AN HOXa CMEHHble 18 MM — 2 mrT.;
HOYKHUIIBI — 10 KOJUYECTBY 00YyUaIOIINXCS;

KOBPHK I Pe3KU KapTOHA — TI0 KOJMUYECTBY 00YJArOIIUXCS; JIMH3BI
25 MM nu 34 MM — KOMIUIEKT, [0 KOJIMYECTBY 00yJarOLINXCS;
nmonoiaauTeabHo — PLA-mmactuk 1,75 REC HECKONBKHUX I[BETOB.

IlepeyeHb pekoMeHyeMbIX HCTOYHUKOB
Anpuan [loneccu. Kak crate au3zaitHepom, He poAaB ayiry absBoiy / [Tutep.

Kanna Jluarka, Tum Orwnsu. Jymait kak au3aiinep. {u3aitH-MbllieHUE 1711 MEHEKEPOB /
Mann, UBanoB u @epbep.

Maiixn I>xanna. Coxru cBo€ noprdosno! To, uemy He yuaT B u3aifHEpCKUX HIKOJax /
[Turep.

®un Knusep. YUemy Bac He HayuaT B 1u3aiiH-1ukone / Punon Knaccuxk.

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

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

Kevin Henry. Drawing for Product Designers (Portfolio Skills: Product Design) / Paperback,
2012.

Koos Eissen, Roselien Steur. Sketching: Drawing Techniques for Product Designers /
Hardcover, 20009.

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

O BupTyaJIbHOH peanbHOCTH FOBOPAT OUeHb MHOTHE. [10 pa3HbIM OlleHKaM, B TeUEHUE
cneayromux 5 et peiHOK VR/AR BeIpacteT B fecsTku pa3. KTo-To npenckasbiBaer
MaKCHMAaJIbHBIA POCT UCIOIb30BaHUs YCTPOHCTB B 2022—2023, KTO-TO MPOTrHO3UPYET
aKTUBHOE NPOHUKHOBEHHE TeXHONIOruM yxxe B 2020-2021. BupTyanbHas pealbHOCTh
UCIOJIb3YeTCs B caMbIX pa3HbIX cepax. C nomomibio VR-ycTpolicTB Bpauu
TPEHUPYIOTCS POBOJIUTH OIEpalvH, IETYUKN y4aTCs YIPABIATH CAMOJIETOM.

CyecTByeT crienuaibHbI TEPMUH «CepbE3HbIe UTpb». [loa HUMEI
[I0/Ipa3yMeBalOT CUMYJISILIUH, KOTOPBIE HYKHBI, Hallpumep, cnennanucrtam MUYC.
JIeCTBUTENBHO, YpE3BbIYAHBIE CUTYAIIMH 3HAYUTEIBHO IIPOLIE CMOAEINPOBATh
U IPOUTpaTh B BUPTYaJIbHOM MHpPE, UEM HAa CAMOM JIEJIE YCTPanuBaTh MOXKap.

Bupryansnas mogens MKC ucnomnb3yercs 1uisi MOAETUPOBAHUS BHIXOJOB B OTKPBITHIN
KOCMOC: KOCMOHABTHI JIy4Ille TOHUMAaIOT ONTHUMaJIbHbIE MapIIPYThl IBUKEHUSI. DTO
YaCTUYHO 3aMEHsIeT OTpaOOTKYy MaHUIYJISIIMM B 3HAMeHUTOM Oacceiine LlenTpa
nmoaroToBku kocMoHaBToB (L{ITK).

[Tomo6HBIX TPUMEPOB UCTIONB30BaHUSI VR MHOKECTBO: OHU JOKA3bIBAIOT, YTO
BUPTYaJIbHas pC€aIbHOCTb CETOJAHA — 3TO HE TOJIBKO KOMIIBIOTCPHBIC UT'PHI. B
pamKax Keiica BaM Mpeajaraercs IpoTeCTUPOBATh U U3YUUTh MPUHIIUIIBI
paboThl COBpeMeHHBIX VR-yCTpONCTB, a 3aTeéM MPUCTYIUTh K CO3IaHUIO CBOETO
coO0cTBeHHOr0. Onucanmne Keica
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B Teuenne HeCKOMBKUX 3aHATUH 00YyJaroIIUeCs: TECTUPYIOT cyliecTBytonme VRycrpoiicTsa,
YCTaHABIIMBAIOT MPIIOKCHUS, aHAUTU3UPYIOT PUHITUTIBI PA0OTHI, BBISBIISIOT KIIFOUEBHIC
XapaKTePUCTHKH, U3ydaroT pasiuunbie kouTposuiepsl (Oculus Touch, HTC Vive, Leap Motion),
BBISBJISIFOT MX MIPUHIIAITEI pAOOTHI, UIYT IPYrUe cIOCOObI B3aUMOICHCTBUS C BUPTYAILHON
pealibHOCTHIO B MHTepHeTe. O0yyaroyecsi CpaBHUBAIOT PA3IMUHbIC TUIIBI YIIPABICHUS U JIEJIal0T
BBIBOJIBI O TOM, YTO HEOOXOAMMO AJIsi «0OMaHa» Mo3ra U orpyxenus B apyroi mup. [locie
KaueCTBEHHOI'0 aHAIM3a OHU HAYMHAIOT CO3JaBaTh COOCTBEHHOE YCTPOMHCTBO.

Hcnonb3ys METo MPOEKTUPOBAHUS KapThI MOJIb30BATEIBCKOTO OIIBITA, 00YJYarOIIUICs
COCTABJISIET KapTy UCIIOJIb30BAHUS YCTPOUCTB BUPTYaIbHOM PEaIbHOCTH —
OIMCBIBACTCS OJIHA M3 MPOOIJIEM, BOSHUKAIOIINX y 00yYaroIIerocsi BO BpeMsi 3TOro
nporiecca (IaBUT, KapKo, TSHKEIIO | TIp.).

B npouiecce nu3aiiH-npoeKTUPOBaHUS BO3HUKAET HEOOXOAUMOCTh BU3yalu3allii CBOUX
uzei. Tak Kak jxe HapucoBaTh CBOM Au3aitH npaBuibHO? Kak BEIOpaTh pakypc,
KOMITO3UIUIO, IPABUIILHO ITOCTPOUTD MPEAMET, U300pa3UTh €ro MOX0XKUM Ha
HACTOSIMUK? A Kak caenaTh 3To ObICTpo U 3 dexTHo? B mporecce 3cKM3npoBaHUs
00yJaroImuiicsi OCBaMBAaeT TEXHUKU CKETYMHTa MapKepaMH, TOHATHUS TIEPCTICKTHUBEI,
MOCTPOCHUS 0OBEKTOB, MaIalolei TeHH U Ap.

Makxert co3maércs A MPOBEPKHU ONpeAeNEHHBIX MapaMeTPOB 00BEKTa

(reoMeTpu4eCcKIX pa3MepoB, 3PrOHOMHUKH, pa3MELLIEHUS! BHYTPEHHUX JIEMEHTOB U T.
11.), BBITIOJTHSAETCS OBICTPO — U3 Oymaru, KapToHa, MEHOIUIACTa U MOJOOHBIX
Matepuaios. JlonycTuma cTeneHb YCIOBHOCTH IPHU BBIMOJIHEHUH MAKETa; HE HYKHO
CTPEMHTHCS K PEATUCTUUHOCTHU. [IpOEKT UCTIBITHIBAETCS, BHOCSATCS U3MEHEHHUS.
JlopaboTka mpoeKTa — Ba)KHBIN 3Tar npoekTupoBanus. [Ipolie Bcero npoBepuTh
paboTOCIOCOOHOCTh UJIEM — UCTIBITaTh MakeT. [1o uToram ucnbITaHus
o0yyaromuecst BHOCIT U3MEHEHMsI B IPOEKT U IPU HEOOXOIUMOCTH MOBTOPHO
IPOBEPAIOT UACIO HA MAKETe.

[Tocne yTBepK/1eHUs TEXHUYECKUX XapaKTEPUCTHK YCTPOUCTBA MTPOBOISATCS

HECKOJIbKO 3aHATHUH 110 OCBOEHUIO MPUHIIMIIOB MOJIEINPOBaHus U uHTep(deiica 3Dpenakropa, nocne
yero o0yyaroImuyecs MpUCTYNaT K MOJICIMPOBAHUIO, a 3aTEM K HEIOCPEICTBEHHOMY CO3/JaHHIO
CBOETO IIIJIEMA.

BaxxHo npenocTaBuTh 00y4arOIMMCs BApUAHTBI, U3 YETO OHU MOTYT C/IeNlaTh

cBO€ ycTpoiicTBo. O0yyaromuecst MOTyT He 3aX0TeTh pacrneyaTbiBaTh Mojieb Ha 3DnpunTepe —
KTOTO 3aX04Y€T TBOPUTbH, UCIIOJIb3Ysl KAPTOH, KTO-TO BO3BMET IEHOIUIACT,
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a KT0-TO OyJeT BRIMUIUBATh U3 (haHepbl. OOyUaromuics JOKEH CaMOCTOSITENIbHO PEIINTb,
YTO U3-3a ONPEACIIEHHBIX XapaKTEPUCTUK JAHHBIN MaTepUal NOAOUAET I PELICHUS
3a/1a4n.

Kateropus keiica: BBOAHBIN; paccuynTaH Ha 0OydJarommxcs 7 Kiacca.
Bonpocsl Kk keiicy:

. HazoBuTe Bo3MOkHBIE 00s1acT TpUMEHEeHUsT VR-yCcTpOiCTB.

. B xako#i u3 orpacieit 3To Morio 0b1 ObITh HauboJee mpuMeHuMo? [louemy?

. B uéM cunpHBIE CTOPOHBI, @ UETO HE XBATAET CYIIECTBYIOIIUM ycTpoiicTBaM? [louemy prIiHOK
pa3BUBaETCAd UMEHHO TaK?

. Kakue Marepuansl 1y1st CBoero ycTpoicTBa Bbl Obl ipuMeHmH? [Tlouemy?
. Kakue pynknnonanbabie 0cOOEHHOCTH OBLITH OBl y Balllero ycTpoiicTa?

. Kakye ocHOBHBIE TEXHUYECKUE XaPAKTEPUCTHKH OyIyT 3aJI0’KEHBI B Baill mpoekT? 7. Kak BbI
Oynere Ju BBl IPOBOIUTH UCTIBITAHHUS ACKM3HOTO BapuaHTa Bamiero ycrpoicraa? 8. Kak Bam
Ka)KeTCsl, KaKue yCTpOHCTBa NOSIBATCS Ha phIHKE B Omokaiiiue S ner? 10? 207

Hob6asyeno npumeuanne ([1]): Kax Bb1 Oynere

IIPOBOJUTH JTUOO

Bynere mu BB IPOBOJMTH

BOIIPOCHI CWJIBHO Pa3HBIE. TaK YTO HE MOTY

CaMOCTOSTENILHO BHIOpaTh 0MH MecTo B

CTPYKTYpe MPOrpaMMBbI:

pPEKOMEHIyeTCs K BBIMIOJIHEHHUIO ITOCIIE HHCTPYKTaKa 0 TEXHUKE 0€301MacHOCTH B BBOIHOM
WHTEPAKTHBHOM JICKITUH.

KosmuecTBo yueOHBIX YaCOB/3aHATHIA, HA KOTOPbIE paccunTaH Keiic: 34.

Y4yeOHO-TeMaTHYeCKOE ILIAHUPORAHUE (3AHATHE — 2 Yaca): 3aHATHE
1

Iesb: BBIABUTH KJITHOUYEBBIE XaPAKTEPUCTUKH CYIIECTBYIOIINX
VR-ycrpoiicTr

Komnerennumn:
Hard Skills:

YMEHHE aKTHBHUPOBATH 3aITYCK MPUIOKEHUN
BUPTYaJbHOU
Yro npesmaeM: peaJlbHOCTH, YCTAHABIMBATh UX HA
YCTPOMCTBO u TECTUPOBATh,
KOPOTKO 3HAaKOMHUMCSI C TEXHOJIOTUsIMA VR Ha BBOJI-
HOM JICKIIMH. KAJTMOPOBATh MEX3PAYKOBOE PACCTOS-

HUE.
TecTtupyeMm nMeroniyecs: yCTpoicTBa, yCTAHABINBAEM

Soft Skills:
l'IpI/IJ'IO)KCHI/Iﬂ, aHaanpyeM HpI/IHL[I/IHBI
pa6OTBI, BBIABIISIEM KJIIHOUYCBEIC XapaKTepI/ICTI/IKI/I. yMe HI1EC HAXOOUTh, aHaJ'II/I3I/IpOBaTL nu

UCIOJIb30BAaTh  PEIICBAHTHYIO

uHpOpMaINIO
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HaBBIKH (YOPMYITHPOBAHUS IPOOIEMBI,
BBIJIBUKCHUSI TUIIOTE3bl, yMEHUE CTABUTh
BOTIPOCHI.
3ansaTue 2
IeJsb: onpenenuTs 3HAYUMBbIE JUIsI UMMEPCUH (I10-

rpyKeHust) GaKTOpPHI.
Yto penaem:

KoMmnerennum:
TECTUPYEM KOHTPOJUIEPHI IUIEMA BUPTYaJbHOU pe-

Hard Skills:

aNbHOCTH. BBISABIISIEM MPUHIKT UX PaOOTHI, HILEM
U CTPYKTypUpyeM HH(POpPMAIMIO O pPEATbHOCTHIO| YMEHHE aKTUBHPOBATh 3amycK
Ipyrux crnocobax B3aUMOJCUCTBUSA C pHJIo-

BI/IpTyaJH,HQf/'I B MHTCPHECTE. JKCHHUU BUPTYAJIbHOU PCAIIbBHOCTH,
YCTaHaBJIMBAThL UX HaA YCTpOﬁCTBO u
TCCTUPOBATD,

KaJTuOpOBaTh MEXK3PAYKOBOE
paccTosiHue,

HACTpauBaTh U MOJIb30BAaThCS VR-
KOHTpPOJIJIEPAMH.
Soft  Skills: ymeHue HaxomuTh,
QHAIN3UPOBAaTh W HCIIOJIB30BATH
pENEBaHTHYIO

uHpOpMaLHIO,

HaBBIKU (POPMYIMPOBAHUS

po0JIeMBbl, BBIIBUKECHUS
THITOTE3bl, YMEHHUE CTaBUTh

BOTIPOCHI.

Sausatue 3

ean:
HayaTh KOHCTpyHpoBaTh VR-rapHuTypy.
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Yro fgenaeM: BBIOMpAcM IOAXOJSIINNA Marepuail U
KOHCTPYKIIUIO  JUIS
obocHoBbIBaeM. CoOupaeM COOCTBEHHYIO TapHHTYPY,
BBIpE3aeM HEOOXOIMMBIC JICTAIIH, pacrieyarbiBacm Ha 3D
MIPUHTEPE | JIP.

COOCTBEHHOW  TapHUTYPBHI,

Komnerenmumu:

Hard Skills:

HaBBIK COOPKH COOCTBEHHOTO
VRyctpoiicTsa.

Soft Skills: wuccrmemoBaTenbCKue
HaBBIKU, yMeHHUe HaXOJHTh,
aHAIM3UPOBaTh M  HCIIOJIB30BATh
pEeBaHTHYIO

uHpOpMALHIO,

HAaBBIKA CAMOCTOSITEIILHOIO
perieHust mpodjaeM  TBOPYECKOTO

1 IOMCKOBOI'O XapakTepa.

Sausatue 4

Ieaws HayaTh KOHCTpYHpOBaTh VR-
TapHUTYDY.

Yro
coOupaeM cOOCTBEHHYIO TapHUTYPY, BhIpe3aeM Heo0-

Aej1aemM:

XOAUMBbIC ACTAJIN, paClliedyaTbIBACM Ha 3D IPpUHTEPEC U JP.

KomMmnerenmumu:
Hard Skills:

HaBBIK COOPKH COOCTBEHHOTO
VRycrpoiicTsa.

Soft Skills:  wmccimenoBarenbCcKue
HaBBIKH, YMCHHE HaXOUTh,
aHATM3WPOBaTh W  HUCIOJB30BaTh
PEIIEBAaHTHYIO

uH(popMaInIo,

HaBBIKA CAMOCTOSITEIILHOIO
pelieHus mpodieM  TBOPYECKOTO

" IIOMCKOBOTO XapaKTepa.

3ausatue 5

Ilean: HayaTh KOHCTpYHpPOBAaTH VR-
TapHUTYPY.

Yro nemaem:

KoMmnerenuun:

Hard Skills:
HaBBIK COOpKH coOcTBeHHOTO VR-

YCTPOMCTBA.
Soft Skills:
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coOupaeM COOCTBEHHYIO TAPHUTYPY, BbIpe3aeM Heo0-
XOJMMBIE JIeTalH, pacredyarsiBaeM Ha 3D npuHTepe 1

Ap.

HCCIICAO0BATCIIbCKUC HABBIKHM, YMCHHC
HaxoauThb, AHAJIM3UPOBATDH n
HCII0JIB30BAaTh PCJICBAHTHYIO

uHpOpMALHIO,

HaBBIKH CAMOCTOSTEIBHOTO PEIICHHS
npoOiem TBOPUYECKOTO U
IIOMCKOBOT'O XapaKTepa.

3ausartue 6

Hean:
HUCIIBITATh U I[Opa6OTaTI) IIPOTOTHII.

Yro
TapHUTYPBIL.

aenaem: coOopka. McneltaHue mnporoTHna

KoMmnerennumu:
Hard
MPOTOTUIIUPOBAHHUE,
JIHN3aiiH-aHAIUTHKA.
Soft kpuTHueckoe

Skills:

Skills:
MBITIJICHHE,
AHAJIMTHYECKOEC MBITIJICHHE,
BHHUMAaHHE Hu KOHIIEHTpaLHs,

KOMaHJHasd pa60Ta.

3ausatue 7

Iesn: HayaTh (OPMUPOBATH CTPEMIIEHUE K
YIYUYIIECHHUIO OKPYXKAIOIIEH TPEAMETHON CPEeIbI,
oOpailiaTh BHUMaHUE Ha HECOBEPLICHCTBA B
OKpPY’KaIoIlleW MPEIMETHON Cpefe;
MIO3HAKOMUTBCS  C

MCTOAdaMH MpeaApPOCKTHOTO

HCCICOOBaHUA H pa6OTI>I C aHajJoraMm, OCBOCHHC
HaBbIKa BApHaHTHOI'O HHS&ﬁH-HpOCKTHpOBaHHﬂ.

Yro pgesaeM: HaCTaBHUK ACMOHCTPUPYCT
O6y‘laIOH_[I/IMCﬂ KapTy IOJIb30BATCIILCKOTI'O OIIbITa
Kak HHCTPYMCHT JIN3aliH-MBIILICHUS.




TOUKA \!pocm

CoBmecTHO ¢ 00yYaIOMIMMUCS BBISBISIOT MPOOJIEMBI,
C KOTOPBIMU MOXHO CTOJIKHYTbCS IIPU
UCIIOJIb30BaHUU BUPTYaJIbHON peaIbHOCTH,
TeHEPUPYIOT UJEU /IS PEILIEHHs] 3TUX MPOOIEeM.
Hcnonb3ys  MeToAx  NPOEKTUPOBAHMS  KapThl
I0JIb30BATENbCKOIO OIIbITA, o0yyaromuics
COCTaBJIIET KapTy ATOrO Ipolecca U3 CBOEH KHU3HH.
Janbimie  onucelBaeTcst  OAHA U3 IpoOieM,
BO3HHKAIOIIMX Y 00y4arolerocs B JaHHOM IIpoliecce.
ITpoBoauTCS aHAIHU3 U OLIEHKA CYIIECTBYIOLIUX pelle-
HUM 3T0ll mpobnemsl. Ilpennaratorcs coOCTBEHHBIE
uaen pemeHus. AHamu3 oQopmisieTcs B BHIE
uHporpaduKu.

3arem uaen GopMUPYIOTCS B BUJIE OMMCAHUS U ICKU-
30B. Ilpe3enTanus u BbIOOp uaeu Uil AajdbHEUIIEro

pa3BUTHA.

Komnerenmumu:
Hard Skills:

JIN3aliH-aHAIMTUKA,

pabora c nHporpapukou,
JU3aliH-TIPOEKTUPOBAHUE.

Soft  Skills: kpuTHYECKOE MBIIILIICHHE,

AHAJIUTHUYCCKOC MBIIIJICHUEC,

KpeaTuBHOE MBIILIUICHUE,
UCCIICIOBATEIILCKUE HABBIKM , HABBIKH
nyOJIMIHOTO

MMpe3CHTaluu, HaBBbIK

BBICTYILJICHUS.
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Sausatue 8

ean:
HAYYHUTbHCA CTPOUTDH 06’bCKTBI B IICPCIICKTHUBC.

Uto nesaeM: oOyuaroliuecs U3y4aroT MepCIEKTUBY,
OKPYKHOCTh B TEPCIEKTUBE, IMITPHUXOBKY, CBETOTCHbD,
[aJal0IIyI0  TEHb.

OOyyaronuecs CTPOSAT yCTPOMCTBO B MEPCIIEKTHBE.

KoMnereHuum:
Hard Skills:

[EepCIEeKTHBRA,
[MOCTPOCHHUE OKPYKHOCTHU B IIEPCIIEK-

THBE, IOCTPOCHHUE  OOBEKTOB.
Soft  Skills: uccienoBarensckue

HaBBIKH, BHUMaHUE U
KOHIICHTPAIIHS.

SausaTue 9

ean:
HAYYUTHCS TIepeaaBaTh 00bEM C TIOMOIIBIO CBETOTEHHU.

Yto pgenaeM: oOydarouiyecs M3y4arOT CBETOTEHb U
a/Ial0NIYI0 TeHb Ha MIPUMEPE THIICOBBIX (PUTyp.

OO0y4aromuiicss CTPOUT OBICTPBIA ACKU3 TUIICOBOU
(GUrypel B MEPCHEKTUBE M C MOMOINBIO IITPHXOBKHU
KapaH/aloM MepeiaeT 00bEM.

Jlanee HACTaBHUK JIEMOHCTPUPYET TEXHUKY PUCYHKa
Mapkepamu. OOyuarommecs cTposr 6onee

CJIOKHBI OOBEKT B NEpCIICKTUBEC U IMICPEHAIOT
CBCTOTCHb U IBET MApKCPaAMU.

KoMmmnereHuuu:
Hard Skills:

rnepeaada 00bEMa ¢ MOMOIIbIO
CBETOTCHHU,

ITOCTPOCHUC naz[alomeﬁ TCHU,

IITPUXOBKA, TEXHUKA CKETUYHMHTA
MapKepaMHu.
Soft  Skills: uccienoBarenbckue

HaBBIKW, BHUMAaHHUEC U
[KOHLICHTpAaL K.

Sausatue 10

Llesb: HayaTh (OPMHUPOBATH HABBIKU PAOOTHI C
TpEXMEpPHOU TpapUKOH.

YUto fgenaeM: OCBOGHHME HaBBIKOB pabOThl B
TpéxMepHOM makeTe mpoektupoBanus (Rhinoceros,
Autodesk Fusion 360). 3HakOMCTBO C MNpUHIUIAMHU
MOJIETTHPOBAHHS.

KoMnereHuym:
Hard Skills:

3D-MorenupoBaHnme,

00BEMHO-TTPOCTPAHCTBEHHOE
MBIIJICHUE.
Soft  Skills: BHUMaHuE U

[KOHLCHTpAaIu4.

SansaTue 11

Lleanb: HauaTh popMHUpPOBATH HABBIKU PAOOTHI C
TpEXMepHOU rpaduKou.
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Uto genaeM: OCBOCHHE HAaBBIKOB pabOTHl B
TpéXMepHOM TMakeTe mpoektupoBanus (Rhinoceros,
Autodesk Fusion 360). 3HaKOMCTBO ¢ HpHUHIUIAMHU

MOJIECIIUPOBAHMS.

KoMnereHuum:
Hard Skills:

3D-MonenupoBanue,

00BEMHO-IIPOCTPAHCTBEHHOE
MBILIJICHUE.
Soft  Skills: BHUMaHuUE 1

KOHIICHTpAIIHS.

SansTue 12

ean:
HavaTh (POPMHUPOBATH HABBIKH PAOOTHI C TPEXMEPHOMA
rpapuKoi.

YTo aenaeM: OCBOCHHME HAaBBIKOB palbOTBl B
TpéxmepHOM makere mpoekTupoBanus (Rhinoceros,
Autodesk Fusion

360). 3HaKOMCTBO C HPUHLHUIIAMU MOJECIUPOBAHHUS.
O6mepsI MOCTPOCHUS
TpEXMEPHOU MOJICIH.

IIpOTOTHUIIA. Hauano

Komnerenmumu:
Hard

3DmonenupoBanue,
00BEMHO-TIPOCTPAHCTBEHHOE
Hue. Soft BHUMaHue u
KOHLIEHTpALHsl.

Skills:

MBIIIC-

Skills:

Sausatue 13
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pabota ¢ nadorpapukou.
Soft  Skills: kpeaTHBHOE MBIILICHHE;

JIOTHYECKOC MBIIIIJICHUEC,
AHAJIMTHYCCKOC MBIIIJICHUC.

Sausatue 17

Henn:
HAYYHUTHCS MPHUMEHATh HABBIKH TPEXMEPHOTO MOJIe-
JTUPOBAHMS Ha MPAKTHKE.

Yro aenaeM:
3D-monenupoBanue pazpadbaTbIBacMOro 00beKTa.

Komnerenuuu:
Hard
3D-MmoenupoBaHue,
00BEMHO-TIPOCTPAHCTBEHHOE MBIIILIIC-
HHeE.

Soft

BHMMaHHUE U KOHLIEHTPALIMSL.

Skills:

Skills:

3ansnTue 14

Henn:
HAYYHUTHCS MPUMEHATh HABBIKH TPEXMEPHOTO MOJIe-
JIMPOBAHUS Ha ITPAKTHKE.

Yrto aeIaemM:
3D-moaenpoBanue pa3pabaTbiBaeMOro o0beKTa.

Komnerenuuu:
Hard
3D-MmoenupoBaHue,
00BEMHO-TIPOCTPAHCTBEHHOE MBIIILIIC-
HHE.

Soft

BHUMaHHE ¥ KOHIIEHTPALIMS.

Skills:

Skills:

3anarue 15

Heas:
CO3/1aTh MEPCIEKTHBHBIC H300paKeHUS TPEXMEPHOTO
00BeKTA.

Yro aeaaeM:
[Toarororka 3D-Mo/1ein K (OTOPEaATMCTHYHOM BU3Y-
anmzanmu. Penyep (KeyShot, Autodesk Vred).

Komnerenuuu:

Hard

3D-MmoienupoBaHue,
BHU3YyaIH3als.

Soft

BHUMaHHE ¥ KOHIIEHTPAIIHSL.

Skills:

Skills:

3anarue 16

Henn:
pa3paboTaTh NPOEKTHYIO MOAa4y U MPE3CHTALIHIO.

Yro aeJiaem:
HOJrOTOBKA rpapUUecKUX MaTepUaJIOB Ui Tpe3eH-
Taiu  mpoekta (doro, BHAco, HHorpaduka).
OcBoeHHE HABBIKOB BEPCTKH MIPE3CHTAIHH.

Komnerenuuu:

Hard Skills:
pabora ¢ rpadHyUeCKUMH PpeIaKTo-
pamu;

pabora BUJIEO;
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Heab: mpencTaBUTh M 3aIIUTUTh CBOW TIPOECKT,
MOJIy49UTh OOPATHYIO CBSI3b.

Komnerennumu:

Hard Skills: mpe3enTamusi.

Yro jenaem: Soft Skills: HaBblk  MyOIUYHOTO
BBICTYIUICHHS, HaBBIK IPE3CHTALINH,

MpeJICTaBICHHE MIPOEKTOB nepen JIPYTUMH
HaBBIK 3aIIUTHI IPOCKTA,

oOyuarorumucs. [1yOnuyHas mpe3eHTanus 1 3anmra

HaBbIK OTCTAMBATb CBOIO TOUKY
IIPOCKTOB.

3peHHs.

Metoa paGoThl ¢ KeiicoM: HHXEHEpHAs pa3paboTka/qopaboTKa yCTpouCTBa.
MuHuMAaIbLHO HEOOX0TUMBbIIi YPOBEeHb BXOAHBIX KOMIETEHIMIA: JIJIST TIPOX 0K ICHUS
Keiica He TpeOyeTcsl CrelMaIbHBIX 3HAHUM.

IIpennonaraemsie pe3yabTaThl 00y4aromuxcs, GopMupyemMbie HABbIKH

ApredaxTbl: coOpanHbie VR-04KH ¢ COOCTBEHHBIM AM3aHHOM, 3CKU3 1 3D-Momenb
«upeanbHoro» VR-ycTpolicTBa ¢ onpeenéHHBIMU TEXHUYECKMMH XapaKTEPUCTUKAMHU.

YuuBepcansHbie HaBbIKH (Soft Skills):

® YMCHHE HAXOUTh, AaHAJTM3UPOBAThH M HCIIOJIb30BATh PEIIEBAHTHYIO HH(POPMAITHIO,

® HaBBIKK (POPMYIUPOBAHUS ITPOOIEMBI, BBIIBUKCHUS TUIIOTE3HI,

® yMEHHE CTaBUTh BOMPOCH! (HHUIIMATUBHOE COTPYAHHUECTBO B MOUCKE U cOope nHbOpMaInn),
® HABBIKH CAaMOCTOSITEIILHOTO PEIICHHS ITPOOJIEM TBOPUYECKOTO M IIOMCKOBOTO XapaKTepa,
® KpEaTUBHOE MBIIIJICHHE,

® KPUTHUYECKOE MBIIUICHUE,

® aHAJIMTUYECKOE MBIILICHHE,

® KoMaHjIHas paboTa,

® yMEHHE 3allUIIaTh CBOIO TOUKY 3PCHHUSI.

[Tpenmernsie HaBbiku (Hard Skills):

® YMEHHUE aKTUBUPOBATH 3ayCK MPUII0KEHU BUPTYAJIbHON pEAIbHOCTH, YCTAHABIIMBATh UX HA
YCTPOMCTBO U TECTUPOBATH, ® YMEHHUE coOnpaTh coocTBeHHBIE VR-ycTpoiicTBa,

® HAaBBIKH ﬂHSaﬁH-aHaHHTHKH,

® HAaBBIKU ﬂHS&ﬁH-HpOCKTHpOBaHHH,

® HABBIKHW CKCTUMHTIA,

® YMCHHUC II0JIb30BaThCA METOJaMH I'€HEPAIUX I/Illeﬁ,

® YMCHHUC BBIIIOJIHATh IPUMHATUBHBIC OIICpAllUU B IIpOorpaMMax JIjId TpéXMepHOFO
MOACIINPOBAHUA,

® HABBIKH IIPOTOTUITNPOBAHUS,

® 3HaHKe 0a30BOro (PyHKIMOHANA TpadMueCcKUX PeJaKTOPOB, ® yMEeHUE paboTaTh B IporpaMMax
Uit BEpeTky npe3eHTanuid. Ilpouenypa u ¢gopma BbisiBJIeHHs] 00pPa30BaTEIbHOIO
pe3yabrara

[IpencraBnenue pe3ynbTaToB 00pa30BaTEIbHON AESITENbHOCTH MPOUAET B (hopme myOIndHOM
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MMpe3CHTaIU peHIeHI/Iﬁ Keica KOMaHIaMH 1 IOCIEAYIOIMMX OTBETOB BEICTYIIAOIINX Ha BOIIPOCHI
HAaCTaBHUKA U APYTIUX KOMaH]I.

Heo0xoaquMble MaTepuajbl M 000py10BaHUE

Baxno: 00yJaromuiicst JoIKEeH CaMOCTOSITEILHO PEIINTh, YTO U3-32 TAKUX-TO
XapaKTEPUCTUK JAaHHBIM MaTepuas NOJOMAET I PEIICHU 3aa4i. ANapaTHoe
U TeXHHYecKoe ofecneyeHue:

- Pabouee mecTo oOyuarotierocs: HOyTOyK: IPOU3BOAUTEIHLHOCTH Mpolieccopa (1o
tecty PassMark — CPU BenchMarkhttp://www.cpubenchmark.net/): ne menee 2000
eIMHHUIL, 00BEM orepaTHBHON NamsTu: He MeHee 4 ['0; 00bEM HakomHTeNs
SSD/eMMC: ne menee 128 I'6 (11 COOTBETCTBYIOMIMIA IO XapaKTEPUCTUKAM
MEPCOHAIBHBIN KOMITBIOTEP C MOHUTOPOM, KJIIABHATYPOI M KOJIOHKAMH ); MBIIIIb.

- Pabouee mecto HacTaBHHKA: HOYTOYK: mporeccop Intel Core i5-4590/AMD FX 8350
(anayormuHas wim 0oJiee HoBast MOIeIb ), Tpaduueckuii mpoueccop NVIDIA GeForce
GTX 970, AMD Radeon R9 290 (ananornunas miu 6ojee HOBast MOJIeNb), 00bEM
orepatuBHOI namstu: He MeHee 4 ['0, Buneossixoq HDMI 1.4, DisplayPort 1.2 nim
Oosiee HOBast MOZIETH (MJIH COOTBETCTBYIOIIUH 110 XapaKTEPUCTUKAM TTEPCOHATBHBIN
KOMIIBIOTEP C MOHUTOPOM, KJIIABUATYPOH M KOJIOHKAMH ); IIIJIEM BUPTYaJIbHOU
peanbroct HTC Vive wiu Vive Pro Full Kit — 1 mr.; npe3enrannonHoe
000pyIOBaHUE C BO3MOXKHOCTBIO MOAKIIOUEHHUS K KOMIBIOTEPY — | KOMILIEKT;

GnumyapT ¢ KOMIUIEKTOM JINCTOB/MapKepHasi 10cka, COOTBETCTBYIOIIUI HAOOp MUChMEHHBIX
MpUHAIEKHOCTEN — 1 1IT.;

ennHas cetb Wi-Fi;
IIporpammHoe oGecnieueHue:
- o(hrcHOE MIporpaMMHOE 0OecIIeueHNUE;

- IporpaMMHoe obecnieueHue i TpéxmepHoro mozaenupoBanus (Autodesk Fusion
360); - rpaduueckuii peaakTop Ha BHIOOp HACTAaBHHUKA.

Pacxonubie MaTepuansl: Oymara A4 1js pucOBaHUS U pacledaTku — MHUHUMYM
1 ynakoBka 200 nuctoB, 6ymara A3 s pucoBaHUS — MUHUMYM 3 JIUCTa Ha
o0yyarorerocsi, Habop MPOCTHIX KapaHJalel — M0 KOJINYECTBY
o0yyaromuxcs, Ha0op YEPHBIX MIAPUKOBBIX PyUeK — IO KOJINYECTBY
oOyuatomuxcs, kineit [IBA — 2 mr.

KJIeH-KapaHJ1all — I10 KOJIMYECTBY 00 yUaroluxcs,
CKOTY IIPO3pavyHbII/MATOBBIN — 2 MIT., CKOTY
JNBYCTOPOHHUN — 2 IIT.,

KapToH/TodpoKkapToH /i MakeTupoBaHus — 1200*800 mm, nucT Ha ABYX 00ydaromuxcs,
HO MAaKETHBIH — IO KOJUYECTBY 00y4aroInXCsl, JI€3BHs U1 HOXKa CMEHHbIE, 18 MM — 2
IIT., HO)KHUIIBI — 110 KOJIMYECTBY O0yYaroIuXcs,

KOBPHK IS PE3KH KAPTOHA — TI0 KOJIMYECTBY 00YJArOIIMXCS, JIMH3BI 25
MM WU 34 MM — KOMIUIEKT, — TI0 KOJIMYECTBY O0yJarOIINXCS,
nmonoiaauTeabHo — PLA-mmactuk 1,75 REC HECKONBKHUX IIBETOB.




