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I. IlosicHuTEILHASA 3aICKA

AKTYaJIbHOCTB: BUPTYyaJbHas U JOMOJHEHHAS! PEATbHOCTH — OCOObIE TEXHOJIOTUYECKHE
HAIPAaBJICHUS, TECHO CBSI3aHHBIE C IPYTUMH. JTH TEXHOJIOTMH BKJIKOYEHBI B CIIMCOK KIIFOUEBBIX
Y OKa3bIBalOT CYUIECTBEHHOE BJMSHHE Ha pa3BUTUE PHIHKOB. IlpakThuecku miis kaxxaou
HNEpCHEeKTUBHOM MO3MIMK OyIymiero KpaiiHe mosie3Hbl OyayT 3HaHUS u3 obmactu 3D-
MOJIEJIMPOBAHUS, OCHOB IIPOrPaMMHUPOBAHUS, KOMIIBIOTEPHOTO 3PEHHUS U T. II.

CornacHo  MHOTOYMCICHHBIM  ucciefoBaHusM,  VR/AR-pbIHOK  pa3BuBaeTcs
10 SKCIIOHEHTE — COOTBETCTBEHHO, EMY HEOOXO0/IMMbI KOMIIETEHTHBIE CIIELIUAJIUCTHI.

B xoze mnpakTMuyecKMX 3aHATMH O MHporpaMMe BBOJHOIO MOAYJs OOydarouuecs
IIO3HAKOMSATCS C BHUPTY&JIbHOW, JONOJHEHHOM M CMEIIAHHOW pEealbHOCTAMH, NOWMYT HX
0COOEHHOCTH U BO3MOYKHOCTH, BBISBSIT BO3MOYHBIE CITIOCOOBI IPUMEHEHUS, a TAKXKE ONpPEesT
HauOoJee MHTEPECHbIE HaNpaBleHUS JUIsl JaJbHEWIIEro yriayOsieHus, napajuleIbHO pa3BUBas
HaBBIKM  JM3ailH-MBIIUIEHUs, [Ju3aiiH-aHalM3a W  CIIOCOOHOCTb  CO37aBaTh HOBOE H
BOCTpEOOBaHHOE.

Cuneprust METOAOB M TEXHOJIOTHH, HCIONb3yeMbIX B HampaBieHun «Pa3paboTka
IPWIOKEHUH BUPTYaJIbHOM W JOMOJHEHHOM peanbHOCTH», JacT OOydaroleMycs YHUKaJIbHbIE
MeTalpeIMEeTHble KOMIETEHIMH, KOTOpble OyayT TMoyie3Hl B cdepe MpOeKTUPOBAHMS,
MOJIEJTUPOBaHUS OOBEKTOB U MPOLIECCOB, pa3pabOTKU MPUIIOKEHUHN U Jp.

IIporpamma naér HeoOXOAMMBIE KOMIETEHLMH Ul JalbHEHIIEro yriayOoi€HHOro
OCBOEHUS TM3aMHEPCKUX HAaBBIKOB M METOJUK MPOEKTUpOBaHUs. OCHOBHBIMU HAIIPaBICHUSIMHU B
W3Y4YEHUH TEXHOJOTUH BUPTYaJbHOM M JOIOJHEHHOH PEaIbHOCTH, C KOTOPBIMU IO3HAKOMSATCS
oOydarouecss B paMKax MOAYJsS, CTaHYT HaudajbHbIE 3HAHUS O Pa3pabOTKe MPHIOKEHUH IS
pa3IMYHBIX  YCTPOMCTB, OCHOBBI ~KOMIIBIOTEPHOTO  3peHHUsi, ©0a3oBble moOHATHA 3D-
MOJIETTUPOBAHUSI.

Yepe3 3HAKOMCTBO C TEXHOJOTMSMHU CO3JaHHMS COOCTBEHHBIX YCTPOMCTB M pa3pabOTKU
NPWIOKEHUH  OyAyT pa3BUBaThCA  HCCIEJOBATEIbCKHUE, HMH)KEHEPHbIE U  IMPOEKTHBIE
KOMIIETEHIIUH.

OcBoeHMe 3TUX TEXHOJOTHH IMOJpa3yMeBaeT IMOMyYeHHE psiia 0a30BbIX KOMIIETEHIIUH,
BJIa/ICHHE KOTOPHIMU KPUTHYECKH HEOOXOAMMO JTHOOOMY CHEUAINCTY HAa KOHKYPEHTHOM PhIHKE
tpyaa B STEAM-npodeccusx.

Ieanb nmporpaMmmel: hopmupoBanre yHUKaIbHBIX Hard- u Soft-komnereniuii mo padore
¢ VR/AR-TexHONOTHUsAME Yepe3 UCTIOIb30BAHNE KEHC-TEXHOMOTHIA.

3agaum nporpamMmsI:

Obyuarowue:

— O0OBSCHUTH 0a30Bble TOHATHSA cdepbl pa3pabOTKU NPUIOKEHUH BUPTyalbHOW H
JIOTIOJTHEHHOH PeabHOCTH: KITI0UEBble OCOOCHHOCTH TEXHOJOTHHA M UX PA3TUYUS MEKIY
coboii, maHopamMHOe ()OTO W BHJEO, TPEKUHI pPEATbHBIX OOBEKTOB, HHTEp(eiic,
MOJINTOHAIBHOE MOJIETMPOBAHHUE;

— chopMupoBaTh HaBBIKM  BBIIOJHEHUS TEXHOJOTMYECKOM ILIEMOYKH  pa3pabdoTKu
NPUIOKEHUH JUII MOOWJIBHBIX YCTPOWCTB W/WJIM TEPCOHAIBHBIX KOMIIBIOTEPOB C
MCIIOJIb30BaHUEM CIIELIMAIIBHBIX IPOIPAMMHBIX CpPE]l;

— copmupoBaTh 6a30BbIe HABBIKKM pabOTHI B MporpaMmax Uit pa3paboTKH MPUIOKEHUH ¢
BUPTYJIbHOU U IOTIOJTHEHHOW PEaJbHOCTHIO;
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chopmupoBarh 0a3oBble HABBIKM pabOTHI B MporpaMMax g TPEXMEPHOTO
MOJICITUPOBAHHS;

HAy4YUTh HCIOJNb30BaTh W QJANTUPOBATh TPEXMEpPHbIE MOJEIH, HAXOIALINECS B
OTKPBITOM JOCTYIIE, JAJIS 3aJ1a4 Keiica;

chopMupoBaTh 0a30Bble HABBIKM PabOTHI B Iporpammax sl pa3paboTKu rpaduyecKkux
UHTEPPEICOoB;

MPUBUTH HABBIKU MPOEKTHON JIEATEIBHOCTH, B TOM YHCIIE UCIIOJIb30BAHUE HHCTPYMEHTOB
IJIaHUPOBAHUA.

Paszsusarowue:

Ha TPOTSHKEHUHM Bcex 3aHaATHH  (popmupoBaTh 4K-kommeTeHIMu (KpUTHYECKOE
MBIILICHUE, KPEATUBHOE MBIIIEHUE, KOMMYHHUKAITUs, KOOTIepalus);

CIOCOOCTBOBATh PACHIUPEHHUIO CJIOBAPHOIO 3amaca;

CIOCOOCTBOBATh  Pa3BUTHUIO  TAMSATH, BHUMAaHUS, TEXHUYECKOTO  MBIIUICHUS,
HU300pETaTeIIbHOCTH;

CIOCOOCTBOBATH PA3BUTHUIO AJITOPUTMUYECKOTO MBITIUICHHUS;

Croco0CTBOBATh (POPMUPOBAHUIO HHTEPECA K TEXHUUCCKUM 3HAHUSM;

Croco0cTBOBaTh (DOPMHUPOBAHUIO YMEHHS IMPAKTHYCCKOTO MPUMEHEHHS TOTYYCHHBIX
3HAHUU;

chopMupoBaTh yMeHHE (HOPMYITHPOBATH, APTYMEHTUPOBATH M OTCTAMBATH CBOE MHCHHC;
c(hopMHUPOBATh YMEHHE BBICTYIATh MyOIMYHO C JOKJIAJaMH, IPE3EHTAIUSAMHU U T. II.

Bocnumamenvhuwie:.

BOCIHTHIBATh aKKYPATHOCTh M JUCIHUIUIMHUPOBAHHOCTD MPH BBIIOJIHEHUU Pa0OTHI;
crocoOcTBOBaTh  (DOPMHPOBAHHMIO  TIOJIOKUTEIILHOH  MOTHBallMd K TPYAOBOH
JIEATEIIbHOCTH;

Croco6cTBOBaTh (POPMHUPOBAHUIO OMBITA COBMECTHOTO M MHAWBHIYyaIbHOTO TBOPYECTBA
MIPY BBIMIOJHEHUY KOMAH/IHBIX 3aJlaHUN;

BOCTIHUTHIBAThH TPYAOIIOOHE, yBOXKEHUE K TPYAY;

($hopMHUPOBATH YYBCTBO KOJUIEKTUBH3MA M B3aUMOITOMOIIIH;

BOCIIMTBHIBATh YYBCTBO MATPUOTH3MA, TI'PAKIAHCTBEHHOCTH, TOPJOCTU 32 JTOCTHKECHUS
oteyecTBeHHOUN U T-oTpacnu.

HpOFHO3pr€M1)Ie pe3yJjbTaThbl U CIoco0bl MX MPOBEPKHA

JIn4HOCTHBIE pe3y/IbTaThl:

KPUTHYECKOE OTHOIIIEHHE K HH(POPMAaILlUU U U30MPATEIIbHOCTh €€ BOCIIPUSTHS;
OCMBICJIEHHE MOTHBOB CBOMX JIEICTBUI NP BBINOJIHEHNUHN 33JaHUM;

pa3sBUTHE JTHOO03HATEIBHOCTH, COOOPA3UTEIBHOCTH IPHU BBINOJIHEHUH Pa3HOOOpa3HBIX
3aJjaH1i TPOOJIEMHOTO U ABPUCTHYECKOTO XapaKTepa;

pa3BUTHE  BHUMATEIbHOCTH,  HACTOMYMBOCTH,  LEJIEYCTPEMJIEHHOCTH,  YMEHUS
IIPEO0JIEBATh TPYIHOCTH;

pa3BUTHE CaMOCTOSITEILHOCTU  CYXKJI€HUM, HE3aBUCUMOCTH M  HECTaHJIapTHOCTH
MBIILLUICHHUS;

OCBOEHHUE COLIMAJIbHBIX HOPM, MPaBUJI MOBEACHUS, pojieil 1 popM colManbHON )KU3HU B
rpymnmax u cooOmiecTBax;

dbopMupoBaHHEe KOMMYHHKATUBHOW KOMIIETEHTHOCTH B OOIIEHMHM U COTPYIHUYECTBE C
JPYTUMH 00YYarOIIMHCS.

MertanpeameTHbie pe3yJbTaThl:
Pezynamusnvie ynusepcanvhvle yuebHvie 0etucmeus:

yYMEHHUE IPUHUMATh M COXPaHATh YUEOHYIO 3aauy;

YMEHHE IIJIaHUPOBATh MOCJIEI0BATEIBHOCTD IAr0OB AJITOPUTMA JUUIs JOCTHKECHUS LIENH;
YMEHHUE CTaBUTh 1€ (CO3/1aHUE TBOPUYECKOW PabOThI), MIAHUPOBAThH JOCTUKEHUE ITOM
LENIH;

YMEHHUE OCYILECTBISATh UTOTOBBIN U MOIIATOBBII KOHTPOJIb 110 PE3yJbTaTy;

CHOCOOHOCTh aJIeKBaTHO BOCIIPMHUMATh OLICHKY HACTaBHUKA U JPYTUX 00ydaroIuxcs;



YMEHHE pa3IndaTrh CIOco0 U pe3ybTaT ICHCTBUS;

YMGHI/IC BHOCHUTH KOppCKTI/IBBI B HeﬁCTBHﬂ B cnyqae paCXO)KIIGHI/IH pe3yHBTaTa peIHeHI/ISI
3aJlauM Ha OCHOBE €€ OIICHKU U YuETa XapakTepa ClIeJaHHBIX OIIHOO0K;

YMGHI/IC B COpr,Z[HI/I‘ICCTBe CTAaBHUTb HOBLIC y‘-IGGHBIe 3aJa4u,

CIIOCOOHOCTH MPOSBJIATH I03HABATEIBHYIO HHUIIMATHRY B YY€OHOM COTPYIHUYCCTBE;
YMEHHE OCBAaMBATh CIOCOOBI PEmIeHUs] MPOOJIEM TBOPUYECKOTO XapaKTepa B KHU3HEHHBIX
CUTYaIUsX;

YMGHI/IC OILICHHUBATHb HOHy‘-IaIOH_II/II\/JICSI TBOp‘ICCKHfI HpOILYKT U COOTHOCUTH €Iro C
W3HAYAJIBHBIM 3aMBICJIOM, BBIMOJHITH 110 HEOOXOJMMOCTH KOPPEKIMH JHOO MPOJIYKTa,
100 3aMbICia.

Hosuasamenvhvle yHUBEDCAIbHBIE Vll€6Hbl€ oelicmeus.

YMGHI/IC OcyH_[eCTBJ'I}ITb IIOUCK I/IH(I)OpMaLII/II/I B I/IHIII/IBI/I[[yaJ'IBHBIX I/IH(bOpMaI_II/IOHHBIX
apxuBax oOydaromerocs, WH(GOPMAIMOHHON cpejie 00pa30BaTEIbLHOTO YUPESIKICHUS,
denepanbHBIX XpaHIIUIIAX WH(HOPMAIIMOHHBIX 00pPa30BaTEIbHBIX PECYPCOB;

YMEHHUE HUCIOJb30BaTh CPEICTBA HH(DOPMAIIMOHHBIX ¥ KOMMYHUKAITMOHHBIX TEXHOJOTHIM
JUIA pemeHI/m KOMMYHI/IKaTI/IBHI)IX, II0O3HABATCJIBbHBIX U TBOpquKI/IX 3ajJa4;

YMEHHUE OPHEHTUPOBATHCS B Pa3HOOOPA3UU CIIOCOOOB PEIICHUS 3a/1a4;

YMEHHE OCYHICCTBIIATh AaHAJIW3 OOBEKTOB C  BBIJICICHUEM CYIICCTBCHHBIX U
HECYIIECTBECHHBIX IPU3HAKOB;

YMGHI/IG HpOBO[[I/ITI) CpaBHeHI/Ie, KJIaCCHq)HKaHHIO 110 3a1IaHHBIM KpI/ITepI/ISIM;

YMEHHE CTPOUTH JIOTMYECKHE PACCYXICHHS B (OPME CBS3H IMPOCTBIX CYXKICHHH 00
00BEKTE;

YMEHHUE YCTaHABIMBATh aHAJIOTUH, IPUIHMHHO-CJICICTBCHHBIC CBS3H;

YMEHHE MOJAETHPOBaTh, MPeoOpa3oBbIBATh OOBEKT M3 YYBCTBEHHOW ()OPMBI B MOJEIb,
I7Ie  BBIACTICHBl  CYIIECTBEHHBIE  XapaKTEPUCTHKU 0O0BEKTa (MPOCTPAaHCTBEHHO-
rpaduueckas uiM 3HaKOBO-CUMBOJIMYECKAs );

YMEHHE CHUHTE3UPOBATh, COCTABIAThH IIEJIO€ M3 YacTeW, B TOM YHCJIC CaMOCTOSTEIILHO
JOCTpanBaTh C BOCIIOJTHEHNEM HEIOCTAIONINX KOMIIOHEHTOB.

Kommynuxamuensie ynusepcaivhbie V’vleéHble oeticmeusi.

yYMEHHE apryMEHTHPOBATh CBOIO TOUKY 3PEHHS Ha BHIOOP OCHOBAaHUUN M KPHUTEPUEB IPH
BbI/IEJICHUH NPU3HAKOB, CPABHEHUHU U KJIacCU(PUKAIIIN 0OBEKTOB;
yYMEHHE BBICITYIINBATh COOCCETHIKA U BECTH JJHAJIOT;
CIIOCOOHOCTh IMPU3HABATh BO3MOXKHOCTH CYIIECTBOBAHHUS PA3JIUYHBIX TOUCK 3PCHHS H
NpaBO KaXJOr0 HMETh CBOIO;
yMEHHE IUIAaHMpOBaThb y4eOHOE COTPYJHHUYECTBO C HACTAaBHUKOM U  JIPYTUMU
00YYaIOUIMMUCS: OTIPEEIATh e , (YHKIIUH yYaCTHUKOB, CIOCOOBI B3aHMOICHCTBYS;
YMEHHUEC OCYHICCTBIIATE ITIOCTAHOBKY BOIIPOCOB: HHUIITUATUBHOC COTPYAHUYCCTBO B ITOUCKE
u cOope nH(popMmaImu;
YMCHHUEC pa3peliaTb KOH(l)J'II/IKTI)IZ BBISABJICHUC, I/I)ICHTI/I(i)I/IKaHI/ISI HpO6HeMBI, IIOUCK H
OLICHKA aJbTEePHATUBHBIX CIIOCOOOB pa3perieHusi KOH(INKTA, PHHATHE PELICHHUS U €ro
pean3anus;
YMEHHE C JOCTATOYHOH TMOJHOTOW M TOYHOCTBIO BBIPaKaTh CBOM MBICIH B COOTBETCTBUH
C 3aga4aMi 1 YCIIOBUAMH KOMMYHUKAIIUHN,;
BJIaZICHUE MOHOJIOTHYECKOH U THATIOTHYECKOH (hopMaMu peun.

IIpexmeTHbIE pe3ybTaThI

B PE3YyJIbTAaTC OCBOCHUS IPOTrpaMMBbI 06yqa10mnec;1 JOJIDKHBI

3Hamy.

KJIIOYEBbIE 0COOCHHOCTH TEXHOJIOTUN BUPTYaJIbHOM U JONOJHEHHOW PEaTbHOCTH;
MIPUHITUIIEI pa0OTHI IPHIIOKEHUH C BUPTYAJTbHOM U JIOTIOJTHEHHONW PEabHOCTHIO;
nepevyeHb COBPEMEHHBIX YCTPOUCTB, UCIOIB3YEMBIX JIJIsl pabOThI ¢ TEXHOJIOTHAMHU, H UX
IIpeHA3HAYECHUE;

OCHOBHOHM ()YHKLIMOHAJ IIPOrpamMM Jisi TPEXMEPHOTO MOACTHPOBAHHUS;

NPUHIUIIBI U CIOCOOBI Pa3pabOTKU TPUIOKEHHH € BUPTYaJbHOW M JIOTIOJIHEHHOMN
pPEAIBHOCTBIO;



OCHOBHOM (YHKLIMOHAJ MPOrpaMMHBIX Cpel Ui Pa3pabOTKH MPUIOKEHUH C
BUPTYAJIbHOU U JOIIOJHEHHOM PEaJbHOCTBIO;

0COOEHHOCTH pa3paboTku rpaduyecKux HHTEPHEHCOB.

HacTpanBaTh U 3allyCKaTh IJIEM BHpTyaHBHOﬁ P€aIbHOCTH,

YCTAHABJIMBATh U TECTUPOBATH MIPHIIOKEHNS BUPTYaJIbHOW PEAIbHOCTH;

CaMOCTOSITENILHO COOMPATh OYKH BUPTYAJIbHOM PeaIbHOCTH;

dbopMyaHMpoBaTh 337a4y Ha MPOEKTUPOBAHUE UCXO/IS U3 BHIABICHHOMH MPOOIIEMBL;

YMETb M0JIb30BaThCsl Pa3JIMYHBIMU METOJAAMHU F'€HEpALUU UIIEH;

BBITOJIHATH IPUMUTUBHBIE ONEPALIMH B IIpOrpamMmax JJisg TPEXMEPHOTIO MOJIEIUPOBAHUS;
BBINOJIHATh INPUMHUTUBHBIE ONEpallMM B IPOTPaMMHBIX cpenax Misi pa3paboTKH
IIPUJIOKEHUI C BUPTYAJILHOU U JONOJIHEHHOU PeabHOCTBIO;

KOMIIMJIMPOBATh NPUJIOKEHHE JJII MOOWIBHBIX YCTPOMCTB WM IEPCOHAIBHBIX
KOMIIBIOTEPOB U Pa3MeEIaTh €ro JJisi CKaYMBaHUs M0JIb30BaTEIIIMU;

pa3pabateiBath rpaduueckuii untepdeiic (UX/UI);

pa3pabarbIBaTh BCE HEOOXOAMMBIE TpaQHUUECKUEe W BHIICOMATEPUAIIBI JJIsl MPE3CHTALUU
IIPOEKTA;

IIPEACTABIIITH CBOM MPOEKT.

gnademo.

OCHOBHOIl TepMHUHOJIOTHEH B 00JacTU TEXHOJOTHMH BUPTYalbHOM U JONOJIHEHHOMN
pEaIbHOCTH;

0a30BbIMU HAaBbIKAMU TPEXMEPHOTO MOJEIMPOBAHMUS;

0a30BbIMM HaBbIKAMU pa3paOOTKM MNPUIOKEHUH C BUPTyaJbHOW M JONOJHEHHOM
PEaIBHOCTBIO;

3HaHUSIMM 10 MpPUHIUNAM PabOThl M OCOOCHHOCTSM YCTPOMCTB BHUPTyalbHOH H
JIOTIOJIHEHHOH PEAIbHOCTH.

®opMbI IOABEICHUSI HTOT0B Peajin3anuu 001meo0pa3oBaTe/JbHOM IPOrPaMMBbI

[ToaBeneHne UTOTOB peaiu3yeTCsl B paMKax 3allUThl pe3yabTaToB BeinoigHeHus Keiica 1 u
Keiica 2.

®opMBI JeMOHCTPALIMH Pe3yJIbTATOB 00yYCHHS

[IpencraBieHue pe3yibTaToB 00pa30BaTEIbHON AEATENBHOCTH MPOUIET B hopMe mMyOIMUHOM
IIPE3CHTAlMA DPEIIEHUN KEWCOB KOMaHJaMU M IOCIEAYIOIIHUX OTBETOB BBICTYINAIOIIMX Ha
BOITPOCHI HACTaBHUKA U JPYI'UX KOMaH.

@DopMbI AUATHOCTUKHU Pe3yabTATOB 00y4eHH s

Becez[a, TECTUPOBAHUC, OIIPOC.

Coaeprxanue nmporpaMmbl Kypca
[Tporpamma mpesrmosaraeT MOCTENEHHOE paciupeHne 3HaHUM U UX yriiyOJieHue, a TaKkxKe

npuoOpeTeHne yMEHH B OO0JIACTH NPOEKTHPOBAHUS, KOHCTPYHMPOBAHHMS M H3TOTOBJICHUS
TBOPYECKOTO MPOAYKTA.

B ocHoBe oOpazoBarenbHOrO mporecca JSKHUT MPOeKTHBIM moaxon. OcHoBHas (opma

[10J1a4¥ TEOPUN — MHTEPAKTUBHBIE JIEKIUU U IOLIArOBbIE MacTep-KiIaccel B rpynnax ao 10-15
yenoBek. [IpakTudeckue 3a1aHus IAHUPYETCS BBINOJIHATh KAK MHAWBUAYAJIBHO U B Iapax, Tak
U B MJIbIX IpyNnax. 3aHATHs TPOBOATCA B BUjE Oecell, CeMUHAPOB, JIGKLIUN: Ul HATJISAHOCTH
[I0JaBa€MOI0 MaTepHaja HCIOJIb3yeTCs pasiMYHbIl  MYyJIbTHUMEIAMHWHBIA MaTepuan —
IIpE3EHTALUN, BUJEOPOJIUKH, IPUIIOKEHUS TIP.



TeMaTuyeckoe MIIAHMPOBAHUE

Ne Bcero
n/n Pa3nesibl nporpamMmbl yueOHOTro Kypca 4yacos
Oopa3oBarte/ibHas 4acTh
1| Keiic 1.

IIpoexTupyem uaeaibHoe VR-ycTpoiicTBO

1.1 | 3nakomcrtBo. Texnmka Oe3omacHocTH. BBogHoe 3ansThe («Co3maBait 1
MUPBD)

1.2 | BBegeHue B TEXHOJOTHH BUPTYaJIbHOU U JOMOJHEHHOW PEalbHOCTH 2

1.3 | 3naxomcTBO ¢ VR-TeXHOIOTHUAMU HA MHTEPAKTUBHOI BBOJIHOM JEKIIUU 2
TectupoBaHue  yCTpPOMCTBA,  YCTAaHOBKA  MPHWIOKEHHM,  aHAIU3 2
MIPUHIIMIIOB PaOOTHI, BHIABICHUE KIIOYEBBIX XaPaKTEPUCTUK
BoisiBnenne npuHUOMIOB paboOThl [UIEMa BHUPTYaJIbHON pealbHOCTH, 4
MOWCK, aHANN3 W CTPYKTypHpoBaHue wuH(popMamuu O Jpyrux VR-
YCTpOMCTBAX
Boibop Marepuana u KOHCTPYKUUHM JUIsi COOCTBEHHOM TapHUTYPBHI, 2
MOJITOTOBKA K COOpKe yCTpOHCTBa
C6opka coOCTBEHHOM rapHUTYPHI, BBIpE3aHNE HEOOXOJUMBIX AeTanen 4
COopka cOOCTBEHHOM TapHUTYpPHI, BhIpe3aHUE HEOOXOIUMBIX JeTalieH, 4
JU3aliH yCTPOUCTBA
TectupoBanue u 10paboTKa MPOTOTUIIA 2
PaGora ¢ kapToil MOJIb30BATEILCKOTO ONBITA: BBISIBICHHWE MPOOIEM, ¢ 2
KOTOPBIMHM MOHO CTOJIKHYThCS IIpU Hcnosib3oBannn VR. ®oxycupoBka
Ha OJHOU U3 HUX
AHanu3 M OlLleHKa CYIIECTBYIOIIMX peuieHuil npobiemsl. MHporpaduka 2
10 pELICHUSIM
I'enepanms waeit s penieHus TUX mpooOsieM. OnucaHne HECKOJIbKUX 2
UAeH, SKCIPECcCc-3CKU3bl. MUHU-TIpE3EHTALMU UAEH U BBHIOOp JTyUIIUX B
popaboTKy
N3ydyeHne NOHATHSA «IIEPCIEKTHBA», OKPY)KHOCTHM B IIEPCHEKTUBE, 6
IITPUXOBKH, CBETOTEHH, MTAJAIOLIEH TEHN
N3ydyenne CBETOTEHM W TAJal0IIed TeHHM Ha mpumepe Quryp.
[TocTtpoenne OwIcTpOoro 5cKM3a (GUTYpHl B TEPCIEKTHBE, Iepenada 8

00BbEMa C MOMOIIIBIO KapaHaama. TexHuKa pucoBaHUsS MapKepamMu




OcBoenne HaBBIKOB paboTel B IO mis TpéxmMepHOro MpPOEKTHPOBAHUS 9
(ua BeIOOp — Rhinoceros 3D, Autodesk Fusion 360)

3D-monennpoBanue pa3padaThIBAEMOTO YCTPOMCTBA 8
doropeanmnctrunas  Busyanuzanuss  3D-moxemn. Pengep  (KeyShot, 6
Autodesk Vred)

[TonroroBka rpapuyUecKux MaTepHalioB il TPE3CHTAIUU IPOEKTa 6
(poro, Bumeo, wuHborpaduka). OcBoeHHE HABBHIKOB  BEPCTKHU
MIPE3CHTAINH

[IpencraBnenne MpoekToB rnepes ApyrumMu oOydarommmucs. [lyonmmdanas 8

MMpe3CHTalrA U 3alluTa IIPOCKTOB

Bcero uacos 80

Conep:xaHue TeM NPOrpaMMbl
Keiic 1. IIpoexktupyem ngeanbnoe VR-ycTpoiicTBo

B pamkax mepBoro keiica (80 4) oOydwarommecs HCCISAYIOT CYIISCTBYIOIIUE MOICIH
YCTPOMCTB BUPTYaJbHOH PEaJbHOCTH, BBISBISIOT KIIFOYEBBIC MapaMeTphbl, a 3aTEM BBITOJIHSIIOT
IIPOEKTHYIO 3a7]auy — KOHCTPYUPYIOT coocTBeHHOE VR-ycTpoiicTBo. O0yuaronuecs: HCCIeayoT
VR-KkoHTpOJUIEpHl ¥ 0000IAI0T BO3MOXKHBIE MMPUHIIUITEI YIIPABICHUS CHCTEMaMH BHPTYaJbHON
PCAITBHOCTH. CpaBHI/IBaIOT Pa3JIMUHBIC THUIIBI YHOPABJICHUA MW [JCJIal0T BBIBOABI O TOM, YTO
HE00X0IMMO 711 «0OMaHa» MO3ra U MOTPY>KEHUs B IPyToil Mup.

OOyuatomuecss cMoryt coOpaTb COOCTBEHHYI MoOJelb VR-rapHUTYphl: CIPOEKTUPOBATD,
CMOJIETUpOBaTh, BbIpe3aTh/pacrneyaratb Ha 3D-mpuHTEpe HyXKHbIE JJIEMEHTHI, a 3aTeM
IPOTECTUPOBATH CAMOCTOSATENBHO pa3pabOoTaHHOE YCTPOUCTBO.



Kanposblie yciioBus peajnzauuu NporpaMmbl

TpebGoBaHus K KaAPOBBIM PECypCaMm:

® YKOMIUIEKTOBAHHOCTh  0Opa30BaTENbHOTO  YUPEXKICHHS  IE€Jaroru4ecKuMH,
PYKOBOJSIIMMHU U UHBIMU PaOOTHUKAMU;

® YpOBEHb KBIM(UKAIUK MEIarOrMYecKHX, PYKOBOIAIIMX U HHBIX PaOOTHHKOB
00pa30BaTENILHOTO YUPEKACHUS;

® HENPEepPBIBHOCTH MPO(ECCHOHATBLHOTO PA3BUTHUS MEIATrOTMYECKUX U PYKOBOISIINX
pabOTHUKOB  OOpa30BaTEIbHOIO  YUPEXKIEHUS, PEATU3YIOIEro OCHOBHYIO
00pa30BaTebHYI0 IPOrpamMmy.

Kommnerenmmu Me1arOrMYeCcKOro paboTHUKa, peann3yOLIEro OCHOBHYIO
00pa3oBaTeNbHYIO IPOrpaMMy:

e o0ecreynBaTh yCIOBUS ISl YCIICIIHOM IS TENbHOCTH, MO3UTUBHOM MOTHBALINH, A
TaKKe CAaMOMOTHBHUPOBAHUS 00YyYarOIUXCS;

® OCYIIECTBISATh CAMOCTOSITEIIBHBIA TIOMCK M aHaiu3 HH()OpPMAIUM C MOMOIIBIO
COBPEMEHHBIX MH(POPMAIIMOHHO-ITOUCKOBBIX TEXHOJIOTUH;

® BIIAJICHUE MHCTPYMEHTAMH MPOCKTHOM JeSITeIbHOCTH;

® YyMEHHME OpIraHU30BBIBaTH M CONPOBOXKIATh Yy4eOHO-HCCIIENOBATEIbCKYIO U
MPOCKTHYIO JCATEIEHOCTh O0YYarOIIUXCS;

® yMEHHE UHTEePIPETHUPOBATH PE3YJIbTAThl JOCTHKEHUN 00yUaroIuXcs;

e 0azoBbIC HABBIKM PAaOOTHI B MpOrpaMMax st TpEXMEpPHOro mMoaenupoBanus (3ds
Max, Blender 3D, Maya u ap.);

e (a30BbIe HaBBIKU PabOTHI B IPOIPAMMHBIX Cpe/lax Mo pa3pabOTKe MPUIIOKEHUN C

BUPTYyaJbHOU U JlonosiHeHHOH peanbHOCThIO (Unity3D, Unreal Engine u np.).



MarepuanbHO-TeXHHYECKHeE YCJIOBUS peaTu3aluy NporpaMMbl
AnmnapaTHoe U TeXHHYeCKoe o0ecrneyeHue:

— Pabouee mecto oOyuaromerocs:
HOYTOYK: MpPOM3BOAUTENHLHOCTh Tmporeccopa (mo tecry PassMark — CPU
BenchMark http://www.cpubenchmark.net/): He menee 2000 emunui; o0BEM
orepatuBHOW namsTu: He MeHee 4 ['0; 00bém Hakonutenss SSD/eMMC: He meHee
128 I'6 (WM COOTBETCTBYIOIIMHA MO XapaKTEPUCTUKAM IE€PCOHATbHBIN
KOMITBIOTEP C MOHUTOPOM, KJIaBUATYPOU U KOJIOHKaMHU );
MBIILIb.

— PaGouee mecTo HacTaBHUKA:
noytoyk: mporeccop Intel Core i5-4590/AMD FX 8350 — anamoru4Has Wju
Oonee HOBasi Mozenb, rpaduyeckuit mporeccop NVIDIA GeForce GTX 970,
AMD Radeon R9 290 — amnanormunas win Oojiee HOBas MOJENb, OOBEM
onepaTuBHOU mamatu: He MeHee 4 10, BuneoBbixon HDMI 1.4, DisplayPort 1.2
unn Oonee HOBas MoOJAENb (WJIM COOTBETCTBYIOLIMI IO XapaKTepUCTHKaM
MIEPCOHANTBHBIN KOMITBIOTEP C MOHUTOPOM, KJIABHATYPOI M KOJIOHKAMH);
uuieM BuptyanbHoi peansHoctd HTC Vive unu Vive Pro Full Kit — 1 it
JUYHBIE MOOWIIBHBIC yCTPOWCTBA OOYYAIOIIMXCS W/WIM HACTaBHHKA C
onepanroHHO cucteMoit Android;
MIPE3EHTAIIMOHHOE 000PYAOBAaHNE C BO3MOKHOCTHIO TIOJKITIOUCHHS K KOMITBIOTEPY
— 1 KOMILJIEKT;
GumIapT ¢ KOMIUIEKTOM JIMCTOB/MapKepHasi J0CKa, COOTBETCTBYIOUIM Habop
MUCbMEHHBIX MPUHANICKHOCTEN — 1 mT.;
enuHas cetb Wi-Fi.

IIporpamMHoe odecnevenue:

— o¢uCHOE TPOrpaMMHOE 0OECIICYCHHE;

— TIporpammHoe o0ecriedyeHue it TpéxmepHoro moaenuponanus (Autodesk Fusion
360; Autodesk 3ds Max/Blender 3D/Maya);

— TIporpaMMHas cpeaa Uil pa3paOOTKM TNPWIOKEHUH C BUPTYaJbHOH U
nomnonHeHHo# peanbHOCThIO (Unity 3D/Unreal Engine);

— rpaduyeckuil peJakTop Ha BBIOOP HaCTaBHMKA.

Pacxonnbie Matepuaibl:

Oymara A4 nist pucoBaHUS U pacneyaTku — MUHUMYM 1 ymakoBka 200 11CTOB;
Oymara A3 nmst pucOBaHUS — MHUHHMYM TI0 3 JIMCTa HAa OJTHOTO 00YYaIoIIerocs;

Ha0Op MPOCTHIX KapaHAAIeH — M0 KOJIUYECTBY 00yHaIOIINXCS;

Ha0Op Y€PHBIX MIAPUKOBBIX PYYEK — MO KOJMYECTBY O0YUArOIINXCS;

ke IIBA — 2 mmr.;

KJIef-KapaHJJal — M0 KOJUYECTBY O0yUaIOluXCs;

CKOTY MPO3pavyHbI/MAaTOBBIA — 2 MIT.;

CKOTY JIByCTOPOHHHUI — 2 IIT.;

KapTOH/TOPpOKapTOH s MaketupoBanus — 1200*800 MM, Mo OAHOMY JHUCTYy Ha IBYX
00y4armuxcs;

HO’X MaKETHBIN — 10 KOJIMYECTBY O0yJArOIINXCS;

JIE3BUS JIUId HOKa CMEHHBIE 18 MM — 2 1mT.;

HOKHHUIIBI — IO KOJMYECTBY 00yUaIOLINXCS;

KOBPHK JJIsI PE3KU KapTOHA — TI0 KOJTMYECTBY 00YyJArOIIUXCS;

JUH3BI 25 MM Uik 34 MM — KOMIUIEKT, TI0 KOJIMYECTBY 00YyUarOIINXCS;
nononuuTesibHo — PLA-mmactuk 1,75 REC HeCKONIBKHX IIBETOB.

IlepeyeHb pekoOMeHyeMbIX HCTOYHUKOB

1. Anpuan llloneccu. Kak crate qu3aiiHepom, HE poaB Aymry absBoiy / [Turep.


http://www.ozon.ru/person/31288915/

2. Kanna JIuarka, Tum Orunsu. JlyMaii kak au3aitHep. {u3aliH-MbllIJIEHUE 715
MeHeKepoB / ManH, MiBanoB u @epOep.

3. Maiikn xanna. Coxru cBo€ noptdonuo! To, ueMy He ydaT B AM3aHEPCKHUX ITKOIaX /
[Turep.
4, ®un Knusep. Uemy Bac He HaydaT B au3aiH-mkoje / Pumon Knaccuk.

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, 20009.

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[]=de
sign%7Ctyped&term_meta[]=sketching%7Ctyped.

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

Tekcr Keiica

O BUPTYAJIBHOM peAIbHOCTH TOBOPAT OYE€Hb MHOTHE. [10 pa3HbIM olleHKaM,

B TeUCHHE ciieAyronmx 5 et peiHOK VR/AR BeIpacteT B necsatku pas. Kro-to
MpECKa3bIBAET MAKCUMAJIBHBIN POCT UCIOIB30BaHUS YCTPOUCTB B 2022-2023, KTO-TO
MIPOTHO3HUPYET aKTUBHOE MPOHUKHOBEHHE TeXHOJorui yxe B 2020-2021.
BupTtyanpHas peanbHOCTh UCHIOIB3YETCS B CaMbIX pa3HbIX cdepax. C moMoIbio
VR-yCTpoiCTB Bpauu TPEHUPYIOTCS IPOBOAUTD ONEPALUH, JETYUKH yUaTCs yIPABIATh
CaMOJIETOM.

CymecTByeT criennaabHblil TEPMUH «CEphE3HBIE UTPbI». [lox HUMHK
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http://www.amazon.com/s/ref=dp_byline_sr_book_2?ie=UTF8&text=Martin+Thompson&search-alias=books&field-author=Martin+Thompson&sort=relevancerank
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http://www.notcot.org/
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https://www.youtube.com/channel/UCOzx6PA0tgemJl1Ypd_1FTA
https://vimeo.com/idsketching
https://ru.pinterest.com/search/pins/?q=design%20sketching&rs=typed&term_meta%5b%5d=design%7Ctyped&term_meta%5b%5d=sketching%7Ctyped
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MO/APa3yMeBalOT CUMYJISIUHU, KOTOPBIE HYKHBI, HAIPUMEp, CHELUAINCTAM

MYC. [IeficTBUTENBHO, YpE3BbIYAIHBIE CUTYALMU 3HAUUTEIBHO IIPOLIE

CMOJICJINPOBATh U IPOUTPATh B BUPTYAJIbBHOM MHUPE, YEM Ha CAMOM JIEJIe

yCTpauBaTh IOKap.

Buptyanbnas mogens MKC ucnonb3yercs st MOJISIUPOBAHUS BHIXOJO0B B

OTKPBITBI KOCMOC: KOCMOHABTBHI JIy4IlI€ IOHUMAIOT ONTUMAJIbHbIE MapILIPYTHI
JIBUKEHHS. DTO YACTUYHO 3aMEeHseT OTpabOTKy MaHUITYJISIIIMIA B 3HAMEHUTOM OacceiiHe
Lentpa noaroroBku kocMoHaBTOB (LII1K).

[Tono6HBIX TPUMEPOB UCTIOIB30BaHUSI VR MHOKECTBO: OHU 10Ka3bIBAIOT, YTO
BUpPTYyajbHasi peaJIbHOCTh CETOJIHSI — ATO HE TOJIBKO KOMIIBIOTEPHBIE UTPHI.

B pamkax keiica BaM IpeajiaraeTcsi IpOTeCTUPOBATh U U3YUUTh PUHIIMIIBI

paboThl cOBpeMeHHBIX VR-yCTpONCTB, a 3aTeéM NPUCTYNUTh K CO3/IaHUI0 CBOETO
COOCTBEHHOTO.

Onucanue Keiica

B TedyeHne HECKONBKUX 3aHATUN 00y4JaroIIuecs: TECTUPYIOT cylecTByomue VRycTpoiicTsa,
YCTAHABJIMBAIOT MIPUJIOKEHHUS, aHAJIM3UPYIOT IPUHIUIIBI PadOTHI,

BBISBJISIFOT KJIFOUEBBIEC XapaKTEPUCTUKH, U3YYatOT pa3audHble KoHTpoiuiepsl (Oculus
Touch, HTC Vive, Leap Motion), BBISBISIOT UX IPUHIUITB paOOTHI, HIIYT IPyTHe
CrocoObl B3aUMOJICHCTBUSI C BUPTYaIbHOU peabHOCThIO B MHTEepHeTe. O0yyaronmecs
CPaBHMBAIOT Pa3JIMYHbIC TUIIbI YIIPABJICHUS U JEJAI0T BBIBOJBI O TOM, UTO HEOOXOIUMO
JUTsE «0OMaHay MOo3ra U Morpy>keHus B Apyroit mup. [locine kauecTBEHHOTo aHaIM3a OHU
HA4YMHAIOT CO3/]aBaTh COOCTBEHHOE YCTPOMCTBO.

Hcnonb3yst METO MPOEKTUPOBAHUS KapThI MOJIb30BATEIHCKOTO OIIbITA,

00y4aromuiicsi COCTaBISET KapTy UCIOIb30BaHUS YCTPONCTB BUPTYyaJIbHON peanbHOCTH
— OIMCHIBAETCS OHA U3 MPO0JIeM, BO3HUKAIOIUX y 00yUYaroIerocss BO BpEMsl 3TOro
npoiiecca (IaBuT, XKapKo, TSHKEIO U Tp.).

B npouecce au3aiiH-poeKTHPOBAaHUS BO3HUKAET HEOOXOAUMOCTh BU3yalIN3allun
cBomx uzaeu. Tak kKak ke HapucoBaTh CBOU Au3aiiH nmpaBuibHO? Kak BEIOpaTh pakypc,
KOMIIO3UIHIO, PAaBUIILHO TOCTPOUTD MIPEIMET, U300pa3UTh €0 MOX0KUM Ha
HacTOsIUI? A Kak caenarh 3To ObicTpo U 3 dekTHo? B mporecce s3cku3npoBanus
oOydaromuiicss ocBauBaeT TEXHUKU CKETUMHTa MapKepaMHu, MMOHATHS IEPCIEKTUBBI,
HOCTPOEHUS 00BEKTOB, MaJaroIeil TEHU U Jp.

Maket co3maércst 1711 MPOBEPKH OMPEIeIEHHBIX TapaMeTPOB 00bEKTa
(reoMeTpUYECKUX pa3MepoB, SPrOHOMUKH, Pa3MELICHNs BHYTPEHHUX 3JIEMEHTOB U T.
11.), BBITIOJTHSIETCSL OBICTPO — U3 Oymaru, KapToHa, MEHOIIACTa U TI0I00HBIX
MartepuanoB. /lomycTuMa cTeneHb YCIOBHOCTH MPY BBHIITOJIHEHUH MAaKeTa; HE HY>KHO
CTPEMUTHCS K peaTuCTUIHOCTH. [IpOEKT HCTIBITHIBAETCS, BHOCSATCS U3MEHEHUSI.
JlopabGoTka mpoekTa — Ba)kKHbIH dTan nmpoekTupoBanus. [Ipoiie Bcero

MIPOBEPUTH pabOTOCIOCOOHOCTh UJIEN — HUCTIBITaTh MakeT. [1o uroram ucneitanus
oOyyaromuecs: BHOCSIT U3MEHEHHsI B TPOEKT U MIPU HEOOXOIMMOCTH MTOBTOPHO
MIPOBEPSIOT UICI0 HA MaKeTe.

[Tocne yTBepKIeHUS TEXHUUECKUX XapaKTEPUCTUK YCTPOUCTBA MPOBOASATCS

HECKOJIbKO 3aHSITHH 10 OCBOEHHUIO MPUHIIUIIOB MOJIEIMpOBaHus u uurepdeiica 3Dpemakropa,
nocJje 4ero o0yvaromuecs: IpUCTyaoT K MOJICTUPOBAHUIO, a 3aTEM K
HENOCPEJICTBEHHOMY CO3JaHHIO CBOETO IIJIEMA.

BaxxHo mpegocTaBuTh 00y4YaroONMMCs BApUAHTBI, U3 YETO OHU MOTYT CJIENIaTh

cBo€ ycTpoiicTBo. OOyyaromiecst MOI'yT He 3aX0TETh pacreuyaThiBaTh MojeNb Ha 3DnpunTepe —
KTO-TO 3aX04YET TBOPUTD, UCIIOJIb3Ys KAPTOH, KTO-TO BO3bMET MIEHOILIACT,

a KTO-TO Oy/eT BRIMUIUBATH U3 aHepbl. OOyUJarOIINIICS JOIKEH CaMOCTOSATEILHO
PELINTB, YTO U3-3a OIPEACIEHHBIX XapaKTEPUCTUK JaHHBIM MaTepHUall NOAOMIET s
pELIeHUS 3a1a4H.

Karteropusi keiica: BBOIHBII; paccuuTaH Ha o0yyaromuxcs 7 Kiacca.

Bomnpocsl Kk keiicy:

1. HazoBuTe BO3MOKHBIE 00J1aCTH MpuMeHeHHsT VR -ycTpoicTB.

2. B xakoii u3 otpacieit 3To Morio 0kl ObITh HanboJee mpumeHuMo? [louemy?



3. B 4éM cunbHbBIE CTOPOHBI, a UETO HE XBATAET CYILECTBYIOIIUM YCTpOHCTBaM?

[ToueMy pBIHOK pa3BUBAETCS UMEHHO TaK?

4. Kakue maTepualibl IjIsl CBOETO yCTpOHCTBA BBl ObI MpuMeHmnn? [Touemy?

5. Kakue pyHKIMOHAIBHBIE 0COOEHHOCTH OBUTH OBI y BaIllero ycrpoiictea?

6. Kakuie ocHOBHbIE TEXHUYECKHE XapaKTePUCTUKU OYyAyT 3aJI0KEHBI B Balll MPOCKT?
7. Kax BbI OyieTe Jii Bbl IPOBOJIUTH UCTIBITAHUS SCKM3HOTO BApUAHTA BalIEro

ycTpoiicTBa?

8. Kak Bam kaxkeTcs, Kakue yCTpOICTBa MOSABATCS HA PHIHKE B Omkaiimue 5 net?

107 20?

JodoaBieno npumeuanue ([1]): Kak Bo1 Oynere
MIPOBOUTH

oo

bynaere nu BbI IPOBOAUTH

BOIIPOCHI CUJIBHO Pa3HbI€. TaK YTO HE MOTY
CaMOCTOSITENILHO BBIOPATh OJMH

MecTo B CTPYKTYpe NPOrpamMMbI:

PCKOMEHAYCTCA K BBIIIOJIHCHUIO ITOCJIC MHCTPYKTAXKa 110 TEXHUKE 0€30I1aCHOCTH U

BBOJIHOM MHTEPAKTUBHOM JIEKIIUU.

Kosin4uecTBo y4eOHBIX YACOB/3aHATHI, HA KOTOPbIE PACCUMTAH Keiic: 34.
YueOHo-TeMaTHYeCKOe IJIAHUPOBaHMe (3aHATHE — 2 yaca):

3ansaTme 1
Henb:  BBIABUTH  KIIIOYEBBIE  XapPAKTEPUCTUKH
cymectByrmux VR-ycrpoiicT
Komnerenuumn:
Hard Skills:
yMEHUue AKTUBUPOBATh 3aIycK
MIPUIIOKEHU N BUPTYaJIbHOU
Yro JAeJIaeM: | peaJbHOCTH, YCTaHAaBIMBaTh HMX Ha
KOPOTKO 3HAKOMHUMCS C TexHoiuoruamMu VR Ha | ycTpolcTBO u TECTUPOBATb,
BBOJIHOM JeKUUU. | KanuOpoBaTh MEXK3payKoBOe
Tectupyem UMEIOIINECS YCTPOMCTBA, | pACCTOSHUE.
yCTaHABJINBAEM MIPUIIOKECHHUS, aHaimmsupyem | Soft Skills:
MIPUHIUIIBI YMEHHE HAXOIWUTh, AHAIU3UPOBATh U

pa6OTBI, BBIABJISICM KIIIOYCBBIC XapaKTCPUCTUKH.

UCIIOJIb30BaTh
uHpOpMaLHIO,
HaBbIKK (OPMYJIMPOBAHUS TPOOIEMBI,

PEICBaHTHYIO

BBI/IBWJKEHUS TUIIOTE3BI,
YMEHHE CTaBUTh BOIPOCHI.
3ansaTHe 2
Heab: omnpenenuth 3HAYMMblEe IS HMMMEpPCUU
(morpyxenus) pakTopsbl.
Komnerennumn:
Hard Skills:
yMEHHE aKTUBHUPOBATH 3aIrycK
MIPUITOKEHU I BUPTYaJIbHOU
Yro JAeJaeM: | pealbHOCTH, YCTaHaBIMBaTb HMX Ha
TECTUPYEM KOHTPOJUIEPHI IIJIeMa BUPTYaJbHOM | yCTPOMCTBO u TECTHUPOBATh,
peasbHOCTH. BBIABIsSEM MPUHLIMI UX PaOOThI, HIIEM | KAIUOpOBATh MEX3pauKoBOE
U CTPYKTypHUpyeM HHGPOPMAIIMIO O IPYTUX CIIOCO0aX | paccTosHUE,
B3aUMOJCUCTBUS C BHUPTYAJBHOM pEaJbHOCTBIO | HACTpaWBaTb M II0Jb30BaThCsi VR-
B UHTEpHETE. KOHTpPOJIJIEPAMH.
Soft Skills:

YMEHUE HaXOJUTh, AHAIU3UPOBATH U
UCTIOJIB30BATh pENeBaHTHYIO
uHpOpMaLHUIO,




HaBBIKH (POPMYITUPOBAHHS TIPOOITIEMBI,

BbI/IBJKEHUS TUIIOTE3BI,
YMEHHUE CTaBUTh BOIIPOCHI.
3ansTue 3
Henan:
HayaTh KOHCTpyHpoBaTh VR-rapHutypy.
Komnerennumu:
Hard Skills:
HaBBIK CcOOpku coOcTBeHHOro VR-
Yro JeJiaeM: | yCTpOMCTBa.
BBIOMpAEM TMOIXOMSANIMN MaTeprail U KOHCTpykKimio | Soft Skills:
JUIsi  COOCTBEHHOH TapHUTYpbI, OOOCHOBBIBAEM. | UCCIIEIOBATEIbCKUE HaBbIKH,
CobOupaeM COOCTBEHHYIO TapHUTYpY, BBIPE3acM | YMEHHE HAXOJIWTh, AHAIU3MPOBATH U
HEeoOXOouMbIe JeTanu, pacrnedatsiBaeM Ha 3D | UCHOIB30BaTh pEJEeBaHTHYIO
IIPUHTEPE U IP. uH(pOpMaLHIO,
HaBBIKM CaMOCTOSITEIbHOTO pEelIeHUs
npobiem TBOPYECKOTO u
IIOMCKOBOI'O XapakTepa.
3ansTue 4
Hean
HayaTh KOHCTpyHpoBaTbk VR-rapHutypy.
Komnerennumu:
Hard Skills:
HaBBIK CcOOpkH cobcTBeHHOro VR-
YCTPOICTBA.
Yro nemdaem: | Soft Skills:
coOupaeM COOCTBEHHYIO TapHUTYpPY, BBIPE3aEM | UCCIIEIOBATEIbCKUE HaBBIKH,

HCO6XOI[I/IMLIC ACTAJIN, pacliedyaTrblBacM Ha 3D

YMCHUC HaXOAUTb, AHAJIIM3UPOBATH U

IPUHTEPE U JP. HCIIOJIb30BaTh PEIEBAaHTHYO
uHpOpMalHIO,
HaBbIKM CaMOCTOSITEIbHOIO pPELICHUS
npobiem TBOPYECKOTO u
ITOMCKOBOI'O XapakTepa.

3ansaTHe 5

eas:

HayaTh KOHCTpyHpoBaThk VR-rapHutypy.
Komnerennumn:
Hard Skills:

Yro pesnaem: HaBbIK CcOOpkH coOcTBeHHOro VR-
YCTpOICTBA.
Soft Skills:
UCCJIEI0BATEIIbCKUE HaBBIKH,
yMEHHE HaXOJWUTh, aHAIU3UPOBATh U

cobupaeM COOCTBEHHYIO TapHUTYpY, BBIPE3ae€M | UCIOJIB30BAThH pEJIEBaHTHYIO

HeoOXouMBble JeTanu, pacrnedatsiBaeM Ha 3D | uHbopmaruio,

IPUHTEPE U JP. HaBBIKM CaMOCTOSITEIBHOIO PELICHUS
npobem TBOPYECKOTO u
IIOMCKOBOI'O XapakTepa.

3ansTHe 6

Henan:

UCIIBITATh U 10paboTaTh MPOTOTHII.

Yro nenaem: | Komnerenuuu:

cbopka. McnpITanue npoToTUIIA TAPHUTYPBHI. Hard Skills:




MPOTOTUITUPOBAHMUE,
nU3alH-aHAJIMTUKA.

Soft Skills:
KPUTHUYECKOE MBIIIICHHE,
aHAITUTHYECKOE MBIIJIEHHE,
BHUMAaHUE u KOHIICGHTpaIus,
KOMaHJIHasl paboTa.
3anarue 7
Henan:
Ha4yaTh (POPMHUPOBATH CTPEMJICHHE K YIyUYIICHHIO
OKPY)KaIOIIeH TMpeAMETHOM  cpempl, o0Opamarh
BHMMaHUE Ha HECOBEPIIECHCTBA B OKpyXarouen
MPEIMETHOM cpene;
MO3HAKOMHUTBHCS C  METOJAaMU  IPEANPOEKTHOTO
MCCJICIOBaHUS W PabOThl C aHaJOraMH; OCBOCHHUE
HaBbIKa BAPUAHTHOTO JIU3aH-TTPOCKTUPOBAHHSI.
Yro aejgaeM:
HACTAaBHHUK JIEMOHCTPUPYET OOYYAIOMIMMCS KapTy
MOJIb30BATEIBCKOTO  OMbITA  KaK  HMHCTPYMEHT
IV3aiH-MBIIIUICHUS.
COBMECTHO c 00y4JarmuMucs BBIABJIISIOT
Komnerennumu:
npoOJeMBbI, ¢ KOTOPBIMA MOYKHO CTOJIKHYTHCSI MPHU Hard SKills:
HCIIOJIL30BaHUH BUPTYaJIbHOMN pPEaNbHOCTH, . '
IM3aiiH-aHAIUTHKA,
TEHEPUPYIOT HUJEU JIA PEIICHUs] 3TUX MPOoOJIeM. .
pabota c uHporpapukoi,
Hcnons3ys METOL MPOEKTUPOBAHUS KapThl .
MOJIb30BaTEILCKOIO OIIBITA oOy4aroumincs AUSAHH-TIPOCKTHPOBAHMC.
’ Y Soft Skills:
COCTAaBIISIET
N KPUTHUYECKOE MBIIUIEHHE,
KapTy A3TOTO TMpolecca W3 CBOeH >XKu3HU. Jlanbiie
AHAJIUTUYECKOE MBIIIIEHHE,
OMHCHIBAETCS OJIHA W3 TPOOJIEM, BO3HHUKAIOIIMX Y
KpeaTHBHOE MBIIIEHHE,
oOyuaromerocs B JTaHHOM mpoiiecce.
HCCIIEI0BaTEIbCKIE HaBBIKA ,
[IpoBonuTcs aHamuM3 W OLEHKA CYIIECTBYIOIIMX
HaBBIKA Mpe3eHTAINH,

pemieHuid  3TOM  MpOOJIEMBI. [Ipenararorcs
COOCTBEHHBIE UJIeU pelIeHus. AHaIU3 0popMIIseTCs
B BHJIE uH(porpapuku.
3areM uaen QGOpMHPYIOTCS B BUJIE OIMUCAHUA H

HaBbIK HY6J'II/I‘~IHOFO BBICTYIIJICHUS.

acku3oB. IlpeseHtanuss wu BbIOOp wAew IS
JTATbHEHIIIEr0 Pa3BUTHSI.
3ansTue 8
Henn:
HAYYUTHCSI CTPOUTHh OOBEKTHI B MEPCIEKTUBE.
Komnerennumu:
Hard Skills:
Yro aejgaeM: | IEpCIEeKTUBA,
oOydaroriyecss U3y4arT MEePCHEKTUBY, OKPYKHOCTh | TOCTPOSHUE OKPY>KHOCTH B
B MEePCTIIEKTUBE, HITPUXOBKY, CBETOTEHb, | MIEPCIIEKTUBE,
MaJaroly o T€Hb. | IOCTPOCHUE 00BEKTOB.
OOyuarorrecs: CTPOST yCTPOMCTBO B mepcrekTuBe. | SOft Skills:
UCCJIEI0BATENbCKUE HaBBIKH,
BHUMaHUE U KOHIICHTPAIIMSL.
3ansTue 9
Henan:
HAyYUTHCS  TepeaaBarh 00BEM ¢ TIOMOIIBIO
CBETOTEHHU.
Yto neaaem: | Komnerenuum:




oOyuyarommuecss W3ydaloT CBETOTeHb W mamaromryro | Hard Skills:
TEHb Ha npuMepe TUTICOBBIX duryp. | mepeqaua 00bEMa C  MOMOIIBIO
OO0yJarmuiicss CTPOUT OBICTPBIA ICKH3 THIICOBOW | CBETOTCHH,
buryppl B  TMEpPCHEKTUBE © C  TOMOIIBIO | TOCTPOCHUE najaroein TEHH,
HITPUXOBKM  KapaHJaloM  mepeaaer  oOBEM. | IITPUXOBKA,
Jlasiee HACTaBHUK JEMOHCTPUPYET TEXHUKY PUCYHKA | TEXHHKAa  CKETYMHTa  MapKepamu.
mapkepamu.  OOygaromuecss — crposar  Gomee | Soft Skills:
CIIOXKHBIA OOBEKT B TEPCICKTHBE U TIEPEHAIOT | UCCIICOBATEIBCKUE HaBBIKH,
CBETOTEHb U I[BET MapKepaMu. BHUMaHUE U KOHIICHTPAIIMSL.
3aunsrtue 10
Henan:
HayuaTh (JOPMHUPOBATH HABBIKU PAOOTHI C TPEXMEPHOM
rpaduKoiu.
Komnerennumu:
Hard Skills:
Yro aejgaeM:
. 3D-monenupoBanue,
OCBOCHHE HABBIKOB PA0OTHI B TPEXMEPHOM ITaKeTe N
. . 00BEMHO-TIPOCTPAHCTBEHHOE
npoektupoBanus (Rhinoceros, Autodesk Fusion
360). 3HaKOMCTBO C IPUHIIUTIAMA MOJCIIUPOBAHUS MBIHICHHC.
' p p * | Soft Skills:
BHUMAaHUE Y KOHIICHTPAIIHSI.
3ausTue 11
Hean:
HavaTh (POPMHUPOBATH HABBIKH PAOOTHI C TPEXMEPHOI
rpaduKoi.
Komnerenuumn:
| Hard Skills:
Yro aeJaeM:.
n 3D-MonenupoBaHue,
OCBOCHHE HABBIKOB PAa0OTHI B TPEXMEPHOM TaKeTe .
. . 00BEMHO-TIPOCTPAHCTBEHHOE
npoekTrpoBanus (Rhinoceros, Autodesk Fusion
360). 3HaKOMCTBO € MPUHIMIIAMUA MOJIETUPOBAHUS MBHLITCHHE.
' " | Soft Skills:
BHUMAaHWE Y KOHIICHTPAIIHSI.
3ansTue 12
Hean:
HavaTh (pOpMHUPOBATH HABBIKK PAOOTHI C TPEXMEPHOI
rpaduKoii.
Yro ne1aem: Komnerennmumn:
, " | Hard Skills:
OCBOCHHE HABBIKOB PA0OTHI B TPEXMEPHOM IIaKeTe
. ) 3D-MomenupoBaHue,
npoektupoBanus (Rhinoceros, Autodesk Fusion .
00BEMHO-TIPOCTPAHCTBEHHOE
360). 3HaKOMCTBO C TPUHIMIIAMH MOJEITUPOBAHUSI.
OO6MepsI MPOTOTUIIA Hauamno OCTPOCHHS | i JICHHE.
MepEL TP ' P Soft Skills:
TPEXMEPHON MOJICITH.
BHUMAaHWE Y KOHIICHTPAIIHSI.
3ansrue 13
Hean:
HAyYUTHCS  TPHUMEHATH  HABBIKK  TPEXMEPHOTO
MOJICJIMPOBAHUS HA MMPAKTHUKE.
Komnerennumn:
Hard Skills:
3D-MonenupoBaHue
Yro aejiaemM: MOACIHD ’
00BEMHO-TIPOCTPAHCTBEHHOE
3D-monenupoBaHue pa3padbaTeiBaeMOro 0ObEKTa.
MBIIUICHHE.
Soft Skills:

BHUMAHHC U KOHIOCHTpAIU .




3ausatue 14

Henan:
HAy4YUTHhCS  TNPUMEHATh  HABBIKK  TPEXMEPHOTO
MOJICJIMPOBAHUS HA MTPAKTHUKE.

Komnerennum:
Hard Skills:
Yro eaeM: 3D-%\'/IOI[€J'II/Ip0BaHI/Ie,
00BEMHO-TIPOCTPAHCTBEHHOE
3D-monenupoBanue pa3padbaTeiBAEMOro 0OBEKTA.
MBIIICHHE.
Soft Skills:
BHUMAaHHE ¥ KOHIICHTPAIIHSI.
3ansartue 15
Henan:
CO3J1aTh MEPCIIEKTUBHBIC N300paKEHUS TPEXMEPHOTO
00BEeKTA.
KomMnerennumu:
Hard Skills:
Yro aejiaemM:
. | 3D-MoxenupoBanue,
[TogroroBka 3D-monmenu K  (GOTOpPEATHUCTUUHOM
Bm3yanu3anuu. Peanep (KeyShot, Autodesk Vred). BUSYATH3ALHA. -
Soft Skills:
BHUMAaHHE U KOHI[CHTPAIIHSI.
3ansaTue 16
Hean:
pa3paboTaTh MPOCKTHYIO MMOAAYy U MPE3SHTAIHIO.
Komnerennumn:
Hard Skills:
pabota c rpadu4ecKuMu
Yro JAeaeM: | peaKTOpaMu;
NOJArOTOBKA  TpauuecKMX  MarepuaioB  Juis | pabota c BU/IEO;
npe3eHTanuu npoekrta (poto, Bugeo, undorpaduka). | padbora c nHporpapuKou.
OcBoeHUE HaBBIKOB BEPCTKHU TPE3CHTAIINH. Soft Skills:
KpeaTHBHOE MBIIIIJICHHE,
JIOTUYECKOe MBIIIUICHUE,
AHATUTUICCKOE MBIIUICHHE.
3ansTue 17
Henn:
NPEJCTaBUTh M 3alIUTUTh CBOM MPOEKT, MOJYYUThH
00paTHYIO CBSI3b.
Komnerennumn:
Hard Skills:
Yro enaen: | IPC3CHTALH. _
MPEJICTABIICHHE  TPOSKTOB  Iepes )?pyrmvm Soft Skills:
HaBBIK IYyOJUYHOTO  BBICTYIUICHUS,
oOyuarormumucs. [TyOauuHas mpe3eHTaIus 1 3a1uTa
HPOEKTOB. HaBBIK MIpe3eHTAIIHH,
HaBBIK 3aIUThI MPOCKTA,
HaBBIK OTCTaWBAaTh CBOKD  TOYKY

3peHHs.

MeTtoa padoThl ¢ KeiicoM: HHXXEHEpHas pa3paboTka/mopaboTKa yCTpOCTBa.
MuHuMAaIbHO HEOOXOAUMBbIH YPOBEHb BXOJAHBIX KOMIETEeHIWH: JJIs1
MIPOXOXKJICHHsI Ketca He TpeOyeTcs crieruaabHbIX 3HAaHUH.
IIpeanosiaraemeple pe3yabTaThbl 00y4alOUIUXcs, popMupyeMblie HABBIKH
ApTtedakTbl: coOpanabie VR-0ukn ¢ COOCTBEHHBIM THU3alHOM, 3CKU3 U 3D-Moemb
«uaeanbHOro» VR-ycTpolicTBa ¢ ONpeneIEHHBIMU TEXHUYECKUMHU XapAKTEPUCTUKAMH.

YuuBepcanbHbie HaBbIkK (Soft Skills):




® yMEHHE HaXOAMUTh, aHAIU3UPOBATh U UCIIOJIb30BATh PEJIEBAHTHYIO HHPOPMAIIHIO,
® HaBBIKM (POPMYIIMPOBAHUS MPOOIIEMBI, BBIIBI)KEHUS TUTIOTE3BL,

® yMEHHE CTaBUTh BONPOCH! (MHULIMATUBHOE COTPYIHUYECTBO B MOUCKE U cOOpe
uHpOpMaLun),

® HaBBIKM CAMOCTOSATEILHOTO PEIIEHUs TPOOIIEM TBOPUYECKOTO U MTOMCKOBOIO
Xapakrepa,

® KpEeaTUBHOE MBILICHUE,

® KPUTHUYECKOE MBIIUICHUE,

® AaHAJIMTUYECKOE MBILUICHUE,

® KoMaHIHas paboTa,

® yMEHHE 3alUIIaTh CBOIO TOUYKY 3PEHUS.

[Tpenmernsie HaBbiku (Hard Skills):

® yMeHHe aKTUBHUPOBATH 3aIlyCK MPUJIOKEHUN BUPTYaIbHON peaibHOCTH,
yCTaHABJIMBATh X HAa YCTPOHCTBO U TECTHPOBATD,

® ymMeHue coduparb cobcTBeHHble VR-ycTpoiicTBa,

® HABBIKM JIM3aliH-aHAIUTHUKH,

® HABBIKH JIU3aMH-TIPOCKTUPOBAHHSI,

® HABBIKM CKETYMHTA,

® yMEeHHE MOJIb30BaThCsl METOJaMH FeHepalluy UAeH,

® YMCHHE BBINOJHATH IPUMHUTHUBHBIC ONIEPALIMHU B IPOTpaMMax JijIsi TPEXMEPHOTO
MOJIeJTUPOBAHUS,

® HABBIKU MPOTOTUITUPOBAHHUS,

® 3HaHue 6a30BoOro (PyHKIMOHANA TpadUUIECKUX PETAKTOPOB,

® yMeHHE paboTaTh B MPOrpaMMax JUIst BEPCTKH MPE3CHTAIUH.

IIpoueaypa n popma BbIsiBJIEHUSI 00PA30BATEJIBLHOIO pPe3yJibTaTa
[IpencraBienue pe3ynbTaToB 00pa30BaTENIbHON AEATENBHOCTH NPOMIET B hopMe myOIudHOM
NPE3CHTAIMH PEeUICHUH Keiica KOMaHJaMH U TIOCJIEIYIONINX OTBETOB BBICTYIIAIONINX Ha BOIPOCHI
HACTaBHUKA U IPYTUX KOMaH]I.

Heo0xoanmpble MmaTepualibl H 000py10BaHHE

BaxHo: o0y4aromuiicst 10IKEeH CaMOCTOSITENbHO PEHIUTh, UTO U3-3a TAKMX-TO
XapaKTePUCTHK TaHHBIN MaTepuas MOJOUIET ISl PEIICHHUS 3a1a4H.

AnmnapaTHoe M TeXHHYeCKOe odecrieyeHue:

- Pabouee mecTo oOyuatomierocs:

HOYTOYK: IPOU3BOIUTENBHOCTH Mporieccopa (ro tecty PassMark — CPU
BenchMarkhttp://www.cpubenchmark.net/): ne menee 2000 enunuil; o00bEM
orepaTuBHOM mamsTu: He MeHee 4 ['6; 00bpéM HakonuTens SSD/eMMC: e menee 128
['G (MM COOTBETCTBYIOIIMI IO XapaKTEPUCTHKAM IEPCOHATIBbHBIM KOMITBIOTED C
MOHHUTOPOM, KJIABUATYPOH M KOJIOHKAMH);

MBIIIIb.

- Pabouee MecTo HaCTaBHMKA:

HOyTOYK: mporieccop Intel Core i5-4590/AMD FX 8350 (anamoruunas wiu 6osee
HOBas Mojienb), rpapudeckuit nmpoueccop NVIDIA GeForce GTX 970, AMD
Radeon R9 290 (ananorununast unu 6osiee HoBasi MOJIEJIb), 00BEM

ornepatuBHOM namsTu: He MeHee 4 I'0, Buneossixoq HDMI 1.4, DisplayPort 1.2
i OoJiee HoBasi MO (MIJTH COOTBETCTBYFOIIUH 110 XapaKTePUCTHKAM
NEPCOHATBHBIN KOMIBIOTEP ¢ MOHUTOPOM, KJIAaBUATYPOH M KOJIOHKAMH);

nuieM BuptyanbHoi peaabHoctd HTC Vive numn Vive Pro Full Kit — 1 it
IPE3eHTAIMOHHOE 000PYAOBaHHE C BO3MOXXHOCTBIO MOJIKIIOYCHUS K KOMITbIoTepy — 1
KOMILJIEKT;

GumyapT ¢ KOMILIEKTOM JINCTOB/MapKepHasi I0cKa, COOTBETCTBYIOLINI Habop
MMCbMEHHBIX NPUHAIEKHOCTEH — | mT.;

ennnHag cetb Wi-Fi;

IIporpammuoe obecnevenue:

- 0HCHOE TTPOrPaMMHOE 00ECIICUeHHUE;

- MporpaMMHOe obecrieueHue s TpéxmepHoro moaenupoBanus (Autodesk Fusion 360);



- rpadUYECKUA pEIaKTOp Ha BHIOOp HACTABHHKA.

Pacxonnble MaTepuasl:

Oymara A4 miis pucoBaHUS U pacneyaTku — MHUHUMYM | ymakoBka 200 TUCTOB,
Oymara A3 175 pucoBaHUSl — MHUHUMYM 3 JIMCTa HAa 00yYaroIerocs,

Ha0Op MPOCTHIX KapaHAalIeil — M0 KOJIUYECTBY 00yJarOIIuXCs,

Ha0Op YEPHBIX MIAPUKOBBIX PYUYEK — [0 KOJIMYECTBY 00yUarOIInuXCs,

kier [IBA — 2 wt.

KJIef-KapaHall — I10 KOJUYECTBY 00yJaroumxcs,

CKOTY MPO3payHbIi/MaTOBBIA — 2 MIT.,

CKOTY JBYCTOPOHHUI — 2 1IT.,

KapToH/ToPpokapToH st MakeTupoBanus — 1200*800 MM, TUCT Ha IBYX OOyYarOIIMXCS,
HO MaKETHBIH — IO KOJTMYECTBY 00yUarOIIIXCs,

JIE3BUA JIJIA HOKa CMEHHBIS, 18 MM — 2 mIT.,

HO>KHUIIBI — 10 KOJUYECTBY 00yUYaIOIINUXCS,

KOBPHK I Pe3KU KapTOHA — IO KOJMYECTBY 00YyYarouxcs,

JTUH3BI 25 MM WK 34 MM — KOMIUIEKT, — I10 KOJIMYECTBY O0YyJarOIuXcs,
nmonoaauTeabHo — PLA-mnactuk 1,75 REC HecKONBKHUX I[BETOB.
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