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I. HosgcHuTeEALHASA 3aIIUCKA

AKTYalbHOCTB: BUPTYyalbHas U JONOJHEHHAs PEAIbHOCTH — OCOObIE TEXHOJOIMUYECKHUE
HAIpPaBJICHUS, TECHO CBSI3aHHBIE C IPYIMMH. DTH TEXHOJIOTMU BKJIKOYEHBI B CIIUCOK KIIFOUEBBIX
Y OKa3blBalOT CYIIECTBEHHOE BIMSHME Ha pa3BUTUE pbIHKOB. [IpakTudecku aiis Kaxiaou
MEePCIEKTUBHOM TO3MIIMK OyAyIIero KpaiiHe ToJie3Hbl OyayT 3HaHus u3 obmactu 3D-
MOJIEJIMPOBAHMSI, OCHOB POrPaMMHUPOBAHUS, KOMIIBIOTEPHOTO 3pEHUS U T. II.

CoriacHoO MHOTOYMCIIEHHBIM HccenoBaHusaM, VR/AR-pBIHOK pa3BUBaeTCs MO SKCIIOHEHTE

— COOTBETCTBEHHO, €My HEOOXOJMbI KOMIIETEHTHBIE CTICIIUAIUCTHI.
B xozxe npakTtuyeckux 3aHATUH 110 MpOrpaMMe BBOAHOTO MOAYJSA 00ydaroluecs O3HAKOMSTCS
C BHUPTYalbHOH, JONOJHEHHOM M CMEIIAaHHON peallbHOCTSAMH, MOMMYT HX OCOOEHHOCTH U
BO3MOXXHOCTH, BBISBAT BO3MOXHBIE CHOCOOBI NPHUMEHEHHMS, a TAKXKe OINpenensT Haubolee
MHTEPECHbIC HANpaBJICHUS i1 AajbHEWIero yriyOJeHus, MapajuleIbHO pa3BUBasi HABBIKU
JU3aiiH-MBILIUIEHUS, U3aiiH-aHaIn3a U CIOCOOHOCTh CO3/1aBaTh HOBOE M BOCTPEOOBaHHOE.

CuHeprust METOAOB M TEXHOJOIMH, MCIOJIb3yeMbIX B HampaBieHuu «Pa3paborka
NPUIOKECHAH BUPTYaJIbHOH M JOMOJHEHHOH pEalbHOCTH», NACT 00YYaroImeMycsl YHUKAIbHbIC
METarpeIMETHbIE KOMIETCHIIMH, KOTOpble OyAyT TMoJIe3HBI B cdepe MpPOeKTUPOBAHHMS,
MOJICJIUPOBAHUS 0OBEKTOB U IPOLIECCOB, Pa3pabOTKU MPUIIOKEHUH U ap.

[Tporpamma 1aét HEOOXOIMMBbIE KOMIIETCHIIMU JJIS JalbHEHIIEro YriayO0JEHHOTO OCBOCHUS
J3alHEPCKUX HABBIKOB U METOAMK IPOEKTHpOBaHUA. OCHOBHBIMU HANIPABJICHUSIMU B U3Y4YE€HUU
TEXHOJOTMIl BUPTYyaJIbHOH U JIONOJHEHHOW pEabHOCTH, C KOTOPBIMU I103HAKOMATCS
oOyyaroluecss B paMKax MOJYJs, CTAaHYT HadajJbHbIC 3HAHUS O pa3pabOTKe NMPUIOKEHUH IS
pasIMYHbIX  YCTPOWCTB, OCHOBBI KOMIIBIOTEpPHOIO 3peHusi, 0a3oBble moHATUA 3D-
MOJIEJTUPOBAHUSI.

Uepe3 3HAKOMCTBO € TEXHOJIOTMSIMHM CO3JaHMsI COOCTBEHHBIX YCTPOWCTB M pa3paboTKu
OpuaokKeHud  OyayT  pa3BUBATBCS  UCCIEOBATENIbCKUE, WHXKEHEPHbIE U [POEKTHBIE
KOMIIETEHIIUH.

OcBoeHME 3TUX TEXHOJOTUH MOJpa3yMeBaeT MOJydyeHue psjia 0a30BbIX KOMIIETEHLUH,
BJIa/IEHNE KOTOPHIMH KPUTHYECKH HEOOXOAUMO JTHOOOMY CHELMATUCTY Ha KOHKYPEHTHOM pPBIHKE
tpyna B STEAM-npodeccusix.

Iens npozpammer: popmuposanue yuuxanvnoix Hard- u Soft-komnemenyuii no pabome ¢
VR/AR-mexnonocusimu uepes ucnonvb306anue Keuc-mexHonio2ul.

3aoauu npozpammor:

Obyuarowue:

OO0BSICHUTH 0a30BbIE MOHATHUSA Cepbl Pa3pabOTKH MPUIOKEHUNH BUPTYAIbHON W JOMOJIHEHHON
PEaIbHOCTH: KIIIOUEBbIE OCOOEHHOCTH TEXHOJOTHHM M UX paziudus MEXIy cOOOH, maHOpaMHOE
($OoTO M BUI€0, TPEKUHT pealibHbIX 00BEKTOB, MHTEPQEIC, TOIUTOHATIBHOE MOJIETUPOBAHUE;
c(hOopMHPOBATH HABBIKM BBHITIOJIHEHUS TEXHOJIOTMYECKOHN LENOYKH pa3pabOTKU MPHIIOKEHUH A1
MOOWJIBHBIX YCTPONCTB M/MJIM MEPCOHATIBHBIX KOMIBIOTEPOB C UCIOJIb30BAHUEM CIIELUATBHBIX
MIPOrPaMMHBIX CPEJ;

chopMupoBaTth 0a30Bble HaBBIKM pabOTHI B MporpamMmax ajisi pa3paOOTKu MPHUIIOKEHUH C
BUPTYaJIbHOU U JIONIOJHEHHON PEAIBHOCTHIO;

chopmupoBaTh 6a30BbIe HABBIKK Pa0OTHI B TpOrpamMMax JUIst TPEXMEPHOT0 MOJIETUPOBAHMS;
HAay4YUTh HCHOJIb30BaTh M aJaNTHPOBaTh TPEXMEPHBIE MOJEIH, HAXOIAUIUMECS B OTKPHITOM
JIOCTyTE, AJIs 3a]1a4 Keilca;

chopmupoBaTh 0a30Bble HaBBIKM pabOTHl B Mporpammax Juid pa3paboTKH rpaduyeckux
UHTEpQEICcoB;

NPUBUTH HAaBBIKM MNPOEKTHOM JAESITEeTbHOCTH, B TOM YHCIE HCIIOJIb30BAHHE HHCTPYMEHTOB
IJIAHUPOBAHUSL.

Paszsusarowue:



Ha TPOTSHKCHMHM Bcex 3aHaATui (opmupoBarh 4K-kommnereHnnu (KPUTHUECKOE MBIIUICHUE,
KpeaTHUBHOE MBIIIJIEHHE, KOMMYHHUKAIIHsI, KOOMepaius);

CIoCcOOCTBOBAThH PACHIMPEHUIO CIIOBAPHOTO 3a11aca;

CIocOOCTBOBAThH PA3BUTHUIO MAMSITH, BHUMAHHS, TEXHUYECKOTO MBITIICHUS, H300pETaTeIbHOCTH;
CIOCOOCTBOBATH PA3BUTHUIO AJITOPUTMUUYECKOTO MBIITUICHHUS;

croco6cTBOBaTh (HOPMUPOBAHUIO UHTEPECA K TEXHUUECKUM 3HAHUSIM;

croco6cTBOBaTH (HOPMUPOBAHUIO YMEHUS IIPAKTHUECKOTO MPUMEHEHUS OJTyYEHHBIX 3HAHUIA;
chopMupoBaTh yMeHHE (POPMYITHPOBATH, APTYMEHTUPOBATH U OTCTAaMBATh CBOE MHEHHCE,
c(hOpMHUPOBATH YMEHHE BBICTYIATh MyOJIMYHO ¢ JOKJIATaMHu, IPE3SHTAIMSIMHE U T. II.
Bocnumamenvnuie:

BOCIHTHIBATh aKKYPATHOCTh U JUCHUIUIMHUPOBAHHOCTD MPH BBIIIOJIHEHUU PabOThI;
Croco0cTBOBATH (HOPMUPOBAHHIO TTOJIOKUTEILHON MOTHBAIIUH K TPYIOBOU JIEATEIHHOCTH;
Ccroco0cTBOBaTh (HOPMHUPOBAHHIO OIBITA COBMECTHOTO M WHIUBUAYATHHOTO TBOPYECTBA TPHU
BBIIIOJIHEHUH KOMaHJHbBIX 3aJJaHUI;

BOCIHUTHIBAThH TPYAOIIOOHE, yBaXKEHUE K TPYAY;

($hopMHUpPOBATH YYBCTBO KOJUIEKTUBH3MA M B3aUMOITOMOIIIH;

BOCIIUTBHIBATh YYBCTBO IATPUOTU3MA, TPaXTAHCTBEHHOCTH, TOPJIOCTH 32 JOCTHUKEHHUS
oreuectBeHHOM U T-oTpacnu.

IIporno3upyembie pe3ybTaThl H CIIOCOOBI UX MPOBEPKH

JInyHOCTHBIE pe3yJIbTaThl:

KPUTUYECKOE OTHOILICHHE K MH(POPMAIIMH U U30MPATEIbHOCTh €€ BOCTIPHSTHUS;

OCMBICIIEHHE MOTHBOB CBOMX JICHCTBHIA IPU BBITIOJIHCHUH 3aJIaHUH;

pa3BuTHE JII00O03HATEIBHOCTH, COOOPA3UTEIBHOCTH MPH BBITOJHEHUH Pa3HOOOPa3HBIX 3aJaHUM
pOOJIEMHOTO U HBPUCTHUECKOTO XapaKTepa;

pa3BUTHE BHUMATEIBHOCTH, HACTOMYMBOCTH, LEJICYCTPEMIEHHOCTH, YMEHHs IPEO0JIeBaTh
TPYIHOCTH;

pa3BUTHE CAMOCTOSATEIBHOCTHU CYKJICHHUH, HE3aBUCHMOCTH ¥ HECTaHIAPTHOCTH MBIIIIJICHHS,
OCBOCHHE COIHMATBHBIX HOPM, MPABHJI IOBEJCHUS, POJIei U ()OPM COITMATTLHON KHU3HH B TPYIIIIAX
1 COOOIIeCTBax;

dbopMHpOBaHHE KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOLIIEHUU U COTPYJHHUYECTBE C APYTUMHU
00yJaromuMHUCH.

MertanpeaMeTHble pe3yJbTaThl:

PeZVJl}ZmHGHble VHUBEPCAIbHbIE VH€6Hbl€ oelicmausi:

yYMEHHE IPUHUMATh U COXPaHSTh yUeOHYIO 3a/1auy;

YMCHUC IIJIAHUPOBATD IMOCJIICA0OBATCIIBHOCTD HIAr0OB aJIrOPUTMa JJIs1 JOCTHIKCHUS LCIIN,

YMEHHE CTaBUThH 1IeNb (CO3/IaHHEe TBOPUYECKON pabOThI), MIIAHUPOBAThH JOCTHKEHHUE dTOU IENH;
YMEHHE OCYIIECTBIIATh UTOTOBBIN U MOMIATOBBII KOHTPOIB MO PE3yabTaTy;

CIIOCOOHOCTH a/IEKBaTHO BOCIPUHUMATh OLIEHKY HACTAaBHUKA U JIPYTHX O0yUYaIOLIUXCS;

YMEHHUE pa3nyaTh CIoco0 U pe3ynbTar ACHCTBUS;

YMEHHE BHOCUTH KOPPEKTHUBBI B JICHCTBUS B CIy4ae PacXOXkICHHUS pe3yibTaTa PelieHUs 3a1auu
Ha OCHOBE €€ OIICHKH M Y4€Ta XapakTepa CJSIaHHbIX OMHOOK;

YMCHHUE B COTPYAHUYCCTBE CTABUTH HOBBIC yqe6HLIe 3aJa4u,

CIIOCOOHOCTH MPOSBIATH T03HABATEIbHYIO HHUIIMATHBY B yU€OHOM COTPY/IHUYECTBE;

YMEHHE OCBaMBaTh CIOCOOBI pEIIeHHUs NPOoOJeM TBOPUECKOTO XapakTepa B IKU3HEHHBIX
CUTYaIUsX;

YMCHHE OLCHUBATH HOJTy‘-I&IOHIHfICS[ TBOp‘—IeCKI/Iﬁ MNPOAYKT U COOTHOCUTH €TI0 C HM3HAYAJIbHBIM
3aMBICJIOM, BBITIOJHSTH IO HEOOXOIMMOCTH KOPPEKIIUH JTUOO MPOYKTa, TUOO0 3aMbICIIa.
Ilo3nasamenvHhvle yHUBepcanbHule yuebnbie 0eticmeust.

YMEHHE OCYIIECTBISATh MOUCK MH(POPMAIMHN B HHAWBHUIYaTbHBIX MH(GOPMAIIMOHHBIX apXHBax
obOyyvaromierocs, WHGOPMAIIMOHHONW cpefie 00pa30BaTENBHOTO yUpexAcHUs, (enepaabHbIX
XpaHUINIIAX HH(HOPMAIIMOHHBIX 00Pa30BaTEIILHBIX PECYPCOB;




YMEHHUE HCHOJb30BATh CpeiCcTBAa MH(POPMALMOHHBIX M KOMMYHHMKALIMOHHBIX TEXHOJIOTUH IS
peIlIeHNsT KOMMYHHUKATUBHBIX, I03HABATEIbHBIX U TBOPYECKUX 3a1a4;
YMEHHUE OPUEHTHPOBATHCS B Pa3HOOOpA3nUu CIIOCOOOB PELICHNUS 3aay;
YMEHHUE OCYILECTBIISATh AaHAIU3 OOBEKTOB C BBIZACICHHEM CYIIECTBEHHBIX M HECYIIECTBEHHBIX
IIPU3HAKOB;
yYMEHUE NPOBOANUTH CPaBHEHHE, KIACCUDUKALMIO 110 3alaHHBIM KPUTEPUSIM;
YMEHHUE CTPOUTH JIOTHUECKUE pacCyXICHHs B (hOpMe CBSI3U NMPOCTHIX CYKIEHUN 00 00bEKTe;
YMEHME YCTaHABJIMBATh AHAJIOIMH, IPUUMHHO-CJIEICTBEHHBIE CBS3H;
YMEHHE MOJIEIMPOBaTh, MPEOOPa3OBBIBATE OOBEKT W3 UYYBCTBEHHON (DOpPMBI B MOJEINb, Tl
BBIJICJIEHBl CYIECTBEHHbIE XapaKTEPUCTUKU OOBEKTAa (IIPOCTPAHCTBEHHO-Irpaduyeckas MWiIH
3HAKOBO-CUMBOJIMYECKasl);
YMEHUE CHHTE3UPOBaTh, COCTABJIATH LEIOE€ W3 4YacTed, B TOM 4YHUCIE CaMOCTOSTEIIBHO
JIOCTPauBaTh C BOCIIOJHEHUEM HEJOCTAIOIIUX KOMIIOHEHTOB.
Kommynuxamuenvie ynugepcanvivie yueonvle 0eucmsus.
yYMEHHE apryMEHTHpOBATh CBOK TOYKY 3PEHHUS Ha BbIOOp OCHOBaHMH M KpUTEpUEB IIpU
BBIJICIICHUH TIPU3HAKOB, CPABHEHHUH U KITACCU(PHUKAIIMHA O0BEKTOB;
YMEHHE BBICIYIINBATh COOECETHUKA U BECTH JUAJIOT;
CIOCOOHOCTh NpPHU3HABaTh BO3MOXHOCTb CYLIECTBOBaHMS PA3JIMYHBIX TOYEK 3pPEHUS U IPABO
Ka)KI0r0 UMETh CBOIO;
YMEHHUE IJIAHUPOBATh Y4€OHOE COTPYIHUYECTBO C HACTABHUKOM M JPYTUMH OOYYaIOIIMMUCS:
OTIpeNeNATh 1eNH, PYHKIUH YYaCTHUKOB, CIIOCOOBI B3aUMOCHCTBUS;
YMEHHME OCYILIECTBJIATH IIOCTAHOBKY BOIPOCOB: MHHUIIMATUBHOE COTPYAHUYECTBO B IIOUCKE U
coope nndopmanuu;
yYMEHHUE pa3pemaTh KOH(JIUKTHL BBISBICHUE, HICHTH(UKAIUS MpOOJEeMBbl, TIOMCK W OIICHKa
IbTEPHATHUBHBIX CLIOCOOOB pa3penieHns: KOH(IUKTA, IPUHATHE PEIICHHS U €T0 PeaTn3alis;
YMEHHME C JIOCTATOYHOM IMOJIHOTOM M TOYHOCTBIO BBIPAXKAaThb CBOM MBICIHM B COOTBETCTBHM C
3aJja4aMHy U yCIOBHSIMH KOMMYHUKALINU;
BJIa/ICHE MOHOJIOTHYECKOM U TMAJOrMYecKoi (popMaMu pedH.
IIpenmeTHble pe3yJibTaThl
B pe3ynbraTe ocBOe€HUS MporpaMMbl 00yJaromuecs JOHKHBI
3Hamb:
KIIFOUEBbIE OCOOCHHOCTH TEXHOJIOTUH BUPTYAJIIbHOM U JIOTIOJTHEHHOHN peanbHOCTH;
MPUHLIMIIBI paOOThI MPHIIOKEHUN C BUPTYaJIbHOM U TOTIOJHEHHOHN pealbHOCTBIO;
IepevyeHb COBPEMEHHBIX YCTPOWCTB, HCHONb3YyEeMBIX i paboThl € TEXHOJOTHSIMHM, M HX
IIpeIHa3HAYECHHUE;
OCHOBHOI ()YHKIIMOHAJ ITPOrpaMM JJis TPEXMEPHOTO MOJIETUPOBAHMUS;
IPUHIIMIIBI U CIIOCOOBI pa3pabOTKH MPUIIOKEHHUH ¢ BUPTYaIbHON U IOMOJHEHHON PealbHOCTHIO;
OCHOBHOHM (YHKLIMOHAJ MPOTPaMMHBIX Cpell A pa3pabOTKH MPHIIOKEHUH ¢ BUPTyalbHOH U
JIOTIOJIHEHHO! PEAILHOCTBIO;
0COOEHHOCTH pa3paboTKu rpaduuecKkux UHTepQeiicoB.

Memb:
HACTpauBaTh U 3allycKaTh LIUIEM BUPTYaIbHOW PEAILHOCTH;
YCTaHABIIMBATh U TECTUPOBATH MIPUIIOKEHUS BUPTYaIbHOW PEAIBHOCTH;
CaMOCTOSITENIbHO COOMPATh OUYKHU BUPTYaIbHON PEabHOCTH;
bopMynupoBaTh 3a/1a4y Ha MPOEKTUPOBAHUE HCXO/I U3 BBISBICHHON MTPOOJIEMBI;
YMETH I10JIb30BAaThCsl Pa3IMYHBIMU METOAMU FE€HEpALUU UIEH;
BBITOJIHATH IPUMUTUBHBIE ONEPALlMU B IIpOrpamMmax Juisi TPEXMEPHOTO MOAETUPOBAHUS;
BBITMOJHATh TPUMUTHBHBIE ONEpali B MPOTPAMMHBIX cpeAax sl pa3padOTKHU MPUIIOKEHHUH ¢
BUPTYAJIBHOW U JOTIOJTHEHHOM pEaIbHOCTBIO;
KOMITMJIMPOBATh MPUIIOKEHUE JJIs1 MOOUJIBHBIX YCTPOMCTB MM MEPCOHAIBHBIX KOMIIBIOTEPOB U
pa3MeIarh ero AJis CKaYuBaHUs M0JIb30BaTENSIMY;
paspabateiBaTh Tpaduueckuit matepdeiic (UX/UI);
pa3pabaTbIBaTh Bce HEOOXOMMBbIE rpauuecKue U BUICOMaTepUallbl Ul IPE3EHTAllMU IPOEKTa;




IIPEACTABIIATL CBOM IPOEKT.

enadems:

OCHOBHOW TEPMUHOJIOTHEN B 00JIACTH TEXHOJOTHHA BUPTYAIBHOU U IOTIOJTHEHHON PEaIbHOCTH,
0a30BbIMU HAaBbIKAMU TPEXMEPHOT'O MOJEIINPOBAHMS;

0a30BbIMH HaBBIKAMHU Pa3pabOTKH MPHIOKEHHUN C BUPTYAIBHOM U JIOMOTHEHHON PEaTbHOCTHIO;
3HAHUSAMM IO MPUHLIMIIAM pabOThl U OCOOEHHOCTSAM YCTPOWMCTB BUPTYalbHON W JIONOJIHEHHON
PEAIbHOCTH.

@opMbl OABEACHNS UTOTOB pPeain3anun 001eo0pa3oBaTeIbHOM NPOrpaMMbl
[TonBenenne UTOroB peannsyercs B paMKax 3allliThl pe3yabTatoB BeinosHeHus Keiica 1 u Kelica
2.

®opMBbI JeMOHCTPALUM Pe3yIbTATOB 00y4eHUs!

[IpencraBienue pe3ynbTaToB 0Opa30BaTENbHON JESATENLHOCTH MPOMAET B ¢dopme myOIudHOMN
Mpe3eHTAllMd DPELIeHUI KeMCcOB KOMaHIaMU M IOCIEAYIOIIMX OTBETOB BBICTYMAIOUIMX Ha
BOIPOCHI HACTABHUKA U IPYTMX KOMaH/.

®opMbl TUATHOCTHKHU Pe3yJIbTATOB 00yUYeHH s
becena, rectupoBanue, ornpoc.

Coaepsxkanue nporpaMmsl Kypca

[Tporpamma nmpeamnosaraeT MOCTENEHHOE paclIipeHne 3HaHUH U UX yriIyOJieHHe, a TaKkKe
npuoOpeTeHne yMEHMH B 00JacTH MNPOEKTUPOBAHMS, KOHCTPYWPOBAHMS U H3TOTOBJICHHS
TBOPUYECKOTO MPOAYKTA.

B ocHoBe 00pa3oBaTenpHOrO IMpolecca JEKUT MPOeKTHBIA moaxoa. OcHoBHas (opma
[0JJauu TEOPUH — MHTEPAKTHBHBIE JEKIIMU M MOILIAroBble MacTep-Kiacchl B rpynmnax g0 10-15
YCJIOBCK. HpaKTI/IquKI/Ie 3aaaHus MJIAHUPYETCA BBIMIOJIHATE KaK MHAWBHUAYAJIBHO U B II1apax, TakK
U B MaJIbIX rpynmnax. 3aHsATHS MPOBOASTCS B BUJIEe Oecell, CEMUHAPOB, JEKIUMN: JUIsl HArJISAHOCTH
[0JJaBaéMOT0  Marepuajia HCHOJb3YeTCs Pa3IUuYHbIi  MyJIbTUMEIUMHBIM MaTepuan —
IPE3EeHTAINH, BUACOPOIUKH, IPUIIOKEHHS TIP.

YueOHo-TeMaTHYeCKoOe JIAHUPOBAHHE

Ne HanmenoBanue TeMbl Komuuect
BO YacoB,
OTBEIIEHH



bIX Ha €€

MPE3CHTAMA U 3alllMTa IIPOCKTOB

U3y4eHHe
Keiic 1.
IIpoexTupyem uaeajibHoe VR-ycTpoiicTBO

1 3HakoMcTBO. TexHuka 6e3onacHocTH. BBogHOE 3ansaTre («Co3aaBail MUPBD») 1

2 BBenenue B TEXHOJIIOIMY BUPTYaJIbHOM U TOIIOJIHEHHON PEAIBHOCTU 1

3 3HaKOMCTBO ¢ VR-T€XHOJIOrMsIMU HA UHTEPAKTUBHOW BBOJIHOM JICKIIUU 1

4 TecTupoBaHUE YCTPOWCTBA, YCTAaHOBKA MPWIOKEHHM, AHAIU3 IPUHLIMUIIOB 1
paloThl, BBISIBICHHE KIIFOYEBbIX XapaKTEPUCTHK

3) BbIsiBIIeHHE NPUHLUIOB pabOThl IIJIEMa BUPTYaJbHOM pEaIbHOCTH, IOUCK, 1
AHAJIN3 ¥ CTPYKTypHpoBaHue HHPopManuu o 1pyrux VR-ycrpoiicTBax

6 Bbi0op MaTepHana U KOHCTPYKIMH U1 COOCTBEHHON TapHUTYPBI, IOATOTOBKA 1
K COOpKE yCTpOMCTBa

7 COopka cOOCTBEHHOI rapHUTYPHI, BbIpe3aHNEe HEOOXOAUMBIX JeTanei 1

8 COopka cOOCTBEHHOI rapHHUTYPHI, BbIpe3aHUEe HEOOXOAUMBIX JeTallel, Tu3ailH 1
yCTpOMCTBa

¢ TecTtupoBaHue u 10pabOTKA MPOTOTUITIA 1

10 |PaGora c KapTOW TOJIBH30OBATENHCKOIO OIBITA: BBIIBICHUE TPOOIEM, C 1
KOTOPBIMH MOKHO CTOJKHYTBCSI IpH HCHOjib30BaHUM VR. DokycupoBka Ha
OJTHOW M3 HUX

11  |AHanM3 U OILIEHKa CYIIECTBYIOUIUX pelieHuid mnpodnembl. MHdorpaduka no 1
peneHusIM

12-13 [Cenepanus unen il pemieHus 3Tux npoonem. OnucaHue HECKOJIbKHX HIEH, 2
PKCIPECC-ICKU3bl. MUHH-TIPE3EHTAIIMY WIeH 1 BHIOOD JIYUIINX B MPOPabOTKY

14-15 [I3yyeHne TOHATHS  «IEPCHEKTHBa», OKPYKHOCTH B  IEPCIEKTUBE, 2
MITPUXOBKH, CBETOTEHH, TaJIAI0ONICH TCHN

16-17 M3y4yeHue cBETOTEHU U Majaroniel TeHH Ha npumepe ¢uryp. [loctpoenue 2
OBICTPOro 3cKu3a (Urypsl B MEPCIEKTHBE, Ieperada o0bEéMa C MOMOILBIO
KapaHjama. TeXHUKa pUCOBAHUs MapKepaMmu

18-24 |OcBoerne HaBBIKOB paboThl B 11O mns TpéxmMepHOro MpoeKTUpoBaHHS (HA| 7
BeI00p — Rhinoceros 3D, Autodesk Fusion 360)

25-28 3D-mozaenupoBaHue pa3pabaTbIBAEMOro YyCTPOHCTBA 4

29-30 Dotopeanuctuunas Busyanuzauus 3D-monenu. Pennep (KeyShot, Autodesk 2
Vred)

31-32 [ToaroToBka rpaduyeckux MaTepHalloOB A Mpe3eHTaluu npoekra (¢oro, 2
Buc0, nHporpaduka). OcBOEHNE HABBIKOB BEPCTKU NMPE3EHTALIUN

33-34 [IpencraBieHre NPOEKTOB IMepes ApyruMu oOyuarommmucs. [lyOnuunas 2

Bcero: 34 yaca

CopaepixaHue TeM NPOrpaMMbl

Keiic 1. IIpoexTupyem naeaabHoe VR-ycrpoiicTBo
B pamkax mepBoro keiica (34 4) o0ydaromuecs UCCIEAYIOT CYIIeCTBYIOIINE MOACTH YCTPOHUCTB
BUPTYaJIbHON PEATbHOCTH, BBISBIISIFOT KITFOUEBBIE TAPAMETPHI, a 3aT€M BBIITOJHSIOT IIPOCKTHYIO
3a/1auyy — KOHCTPYUPYIOT coocTBeHHOE VR-ycrpoiicTBo. OOyuaromnuecs uccieayotr VR-
KOHTPOJUIEPHI M 0000IIAI0T BO3MOXHBIC IPUHIIUIIBI YIIPABIECHUSI CHCTEMaMU BUPTYaIbHON




PCAIBLHOCTH. CpaBHI/IBaIOT PAa3JIMYHBIC THUIIBI YIIPABJICHUA U JCJIA0OT BBIBOJABI O TOM, YTO
HE00X0AUMO TSt «0OMaHay MO3Tra U IOTPYKEHUS B IPYTOM MUP.

OOyuarommecsi CMOTyT coOpaTh COOCTBEHHYIO MOJIeib VR-rapHUTYpBI: CLIPOEKTHPOBATS,
CMOJICTTUPOBATh, BhIpe3aTh/pacneyaTars Ha 3D-puHTEpE HYKHBIE 3JIEMEHTHI, a 3aTeM
IPOTECTUPOBATH CAMOCTOSATEIBHO pa3padoTaHHOE YCTPOUCTBO.

Kanposble yci1oBus peajinzauuu NporpaMmbl

TpeboBaHMs K KaJIpOBBIM peCypcam:

YKOMILJICKTOBAaHHOCTh 00Pa30BaTEIbHOTO YUPEXKICHUS IeJarorH4eCKUMH, PYKOBOISIIUMHE U
MHBIMH PaOOTHUKAMH;

YPOBCHb KBaJII/I(i)I/IKaLII/II/I neaarorndCcCKux, pykoBoAsAIUX U MHBIX pa6OTHI/IKOB
00pa30BaTENbHOTO YUPEKACHHUS;

HETIPEPBHIBHOCTH NPO(ECCHOHATBHOTO PA3BUTHS MEIArOTHUECKUX M PYKOBOASAIINX PAOOTHUKOB
00pa30BaTENFHOTO YUPEKACHHS, PEATU3YIOIIEro OCHOBHYIO 00pa30BaTeIbHYIO IPOrpaMMy.

Kommnerenmuu neparorndeckoro paboTHHKA, PeaTn3yonIero OCHOBHYIO 00pa30BaTeIbHYIO
pOTrpaMMy:

o0ecreyrBaTh yCIOBHUS JJIsl YCIICITHOW JCATEIbHOCTH, ITO3UTHBHON MOTHBAIIUH, & TAKKE
CaMOMOTHBHUPOBAHHS 00yUYaIOIIHXCS;

OCYIECTBIISITH CAMOCTOSITEIILHBIHN IMOMCK U aHAJTN3 MHPOPMALIUHU C TOMOIIBI0 COBPEMEHHBIX
UH(POPMAIIMOHHO-TIOMCKOBBIX TEXHOJIOTHH;

BJIaJICHHE UHCTPYMEHTAMU IIPOCKTHOM NI TEILHOCTH;

YMEHHUE OpPraHU30BHIBATh U COMPOBOXKAATH YIEOHO-MUCCIIETOBATEIBCKYIO U IPOCKTHYIO
JESITENIbHOCTh 00YJaroMnXCs;

YMEHUE HHTEPIIPETUPOBATH PE3YIbTAThI JOCTH)KEHUH 00YyJatOIIHXCS;

0a30BbIe HAaBBIKK PabOTHI B IporpamMmax i TpéxmepHoro moaenupoBanus (3ds Max, Blender
3D, Maya u ap.);

0a30BbIe HABBIKH Pa0OTHI B TPOTPAMMHBIX CpeIax 1Mo pa3padoTKe MPUIIOKESHUN C BUPTYAIbHOU U
nononHeHHoH peanbHOCThIO (Unity3D, Unreal Engine u np.).

MaTepuajabHO-TEXHHYECKHE YCJIOBHUS PeaJu3alii NPOrpaMMbl

AnmnapaTtHoe U TeXHHYeCKOe odecrieyeHue:

Pabouee mecto oOyuarorerocs:

HOYTOYK: MPOU3BOIUTEIBHOCTE Mporieccopa (1o tecty PassMark — CPU BenchMark
http://www.cpubenchmark.net/): ne menee 2000 enunuir; 00bEM OrepaTUBHON MAMATU: HE
MmeHee 4 1'6; 006EM Hakonutenst SSD/eMMC: He menee 128 ['0 (w11 cOOTBETCTBYIOIIUMN 1O
XapaKTepUCTHKAM MEPCOHATIBHBIN KOMIIBIOTEP C MOHUTOPOM, KJIaBHATYpOU U KOJIOHKAaMH);
MBIIIIb.

Pabouee mecTo HacTaBHUKA:

HOoyTOYK: mporeccop Intel Core i5-4590/AMD FX 8350 — ananoruunas i 6osiee HoBast
mojensb, rpaduyeckuii mporeccop NVIDIA GeForce GTX 970, AMD Radeon R9 290 —
aHaJIOTHYHAs WU OoJiee HOBast MOJIENb, 00BEM ONEepaTUBHOM MamsTH: He MeHee 4 [0,
BunieoBbixoy HDMI 1.4, DisplayPort 1.2 unu 6osee HoBast MOAEINb (MM COOTBETCTBYIOIIHM 11O
XapaKTEPUCTHKAM MTEPCOHATHLHBIN KOMITBIOTEP C MOHHTOPOM, KJIABHATYPOU M KOJIOHKAMH ),
nuieMm BuptyansHoi peanbHocT HTC Vive unmu Vive Pro Full Kit — 1 mir.;

JMYHbIE MOOMJIbHBIE YCTPOMCTBA 00YYAIOIIMXCS U/WIIM HACTAaBHUKA C OTIEPALIMOHHOM CUCTEMO
Android;

NPe3eHTAIIMOHHOE 000PYAOBaHKE C BO3MOKHOCTBIO MOJIKITIOYECHHUS K KOMITbIoTepy — 1
KOMILJIEKT;

GumyapT ¢ KOMILIEKTOM JIMCTOB/MapKepHasi I0CKa, COOTBETCTBYIOLINI HaOOp MUChMEHHBIX
MPUHAJIE)KHOCTEN — 1 1mT.;

ennHasa cetb Wi-Fi.
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IIporpamMmmHoe o0ecnieueHue:
odHrCHOE TPOrPaMMHOE 00ECTICUCHHE;

nporpammHoe obecriedeHue 1 Tpéxmeproro moaenupoBanus (Autodesk Fusion 360; Autodesk

3ds Max/Blender 3D/Maya);

nporpaMMHasi cpea s pa3padOTKH MPUIOKESHUN ¢ BUPTYAIbHON U IOTIOTHEHHON
peanpHOCTHIO (Unity 3D/Unreal Engine);

rpaduueckuii perakTop Ha BEIOOp HACTaBHUKA.

Pacxoanble maTepualbl:

Oymara A4 niis pucoBaHUs U pacleyaTku — MUHUMYM | yrakoBka 200 JUCTOB;
Oymara A3 nis pucOBaHUS — MUHHMYM 110 3 JIMCTa HAa OJTHOTO 00y4arouierocs;
Ha0Op MPOCTHIX KapaHaaled — M0 KOJIMYECTBY 00YUaIOIUXCS;

HA0OP YEPHBIX MAPUKOBBIX PYYEK — MO KOJMYECTBY 00YUArOIIHXCS;

knen IIBA — 2 mit.;

KJIeH-KapaHJJall — [0 KOJUYECTBY 00y4Yarouxcs;

CKOTY MPO3PAYHbII/MAaTOBBII — 2 IIT.;

CKOTY JIBYCTOPOHHUHN — 2 IIT.;

KapToH/ToppokapToH Ans MmaketupoBanus — 1200*800 mm, mo oAHOMY JTUCTY Ha IBYX
00y4aromuxcs;

HO’X MAaKETHBIN — 10 KOJIMYECTBY 00 yUaIOIINXCS;

JIE3BUS JJI HOKa CMEeHHbIE 18 MM — 2 mmT.;

HOKHHUIIBI — IO KOJMYECTBY 00yUYaIOLINXCS;

KOBPHK JJIs Pe3KU KapTOHA — M0 KOJIMUYECTBY 00Yy4arOIINXCS;

JUH3BI 25 MM WK 34 MM — KOMIUIEKT, [10 KOJIMYECTBY O0yUaroLuXcs;
nponoauTeIbHO — PLA-mnactuk 1,75 REC HecKoJIbKHX I[BETOB.
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https://www.behance.net/.
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Tekcer Keiica

O BupTyaJIbHOM peabHOCTU TOBOPAT oueHb MHOTHE. [10 pa3HbIM OLleHKaM,

B TeUeHHeE ciieyronux 5 et pplHoK VR/AR BeIpacteT B necsitku pa3. Kro-to
MIPEICKA3bIBAET MAKCUMAJIBHBIN POCT UCIOJIb30BaHUs ycTpoilcTB B 20222023, KTO-TO
MPOTHO3UPYET aKTUBHOE MIPOHUKHOBEHHE TEXHOJIOTHH yxke B 2020—2021.

BuptyanbHas pealbHOCTh UCTIONB3YETCS B CaMbIX pa3HbIX chepax. C moMOIIbI0
VR-ycTpoiicTB Bpauu TPEHUPYIOTCS POBOAUTH ONEPALUH, JETUUKU YUaTCsl YIPABIATH
CaMOJIETOM.

CymiecTByeT criennaibHbI TEPMUH «CepbE3HbIE UTpb». [1o1 HUMEI

MOAPa3yMEBaOT CUMYJISILIUHU, KOTOPBIE HYXKHBI, HAIIPUMEP, CIEIUATNCTAM

MYC. [leficTBUTENBHO, YpE3BbIYAMHBIE CUTYALIMM 3HAYUTEIBHO MTPOLIE
CMOJIENIMPOBATh U POUTPATh B BUPTYAIbHOM MUPE, YEM Ha CaMOM JIeJie

yCTpauBaTh NOXKap.

Bupryansnas mogens MKC ucnonbiyercst st MOJEIMPOBAHUS BBIXOJIOB B

OTKPBITBI KOCMOC: KOCMOHABTBI JIy4IlI€ TIOHUMAIOT ONTUMAJIBbHBIE MAaPIIPYTHI
JBYDKEHUS. DTO YaCTUYHO 3aMEHseT OTPabOTKY MAaHUIYJISILMIA B 3HAMEHUTOM OacceiiHe
[lentpa noaroroBku kocMoHaBTOB (LI1K).

[To1oOHBIX TPUMEPOB UCTOIB30BaHUS VR MHOKECTBO: OHU /10Ka3bIBAIOT, YTO
BUPTYaJIbHAasI pEAIBHOCTb CETOJIHSI — ATO HE TOJIBKO KOMIIBIOTEPHBIE UTPHI.

B pamkax keiica Bam npeiaraeTcs NpoTeCTUPOBATh U U3YYUTh MIPUHLUIIBI paOOTHI
coBpeMeHHbIX VR-ycTpoiicTB, a 3aTe€M NPUCTYIUTh K CO3JaHUIO CBOETO COOCTBEHHOTO.
Onucanue Keiica

B Tedenmne HeCKONBKUX 3aHATUI 00ydJarolecs TECTUPYIOT cymecTByroume VRycrpoiicTsa,
YCTaHABJIMBAIOT MPUIIOKEHUS, AaHATU3UPYIOT PUHIIMITBI padOThI,

BBISIBJISIFOT KJIFOYEBBIE XapaKTEPUCTUKH, U3YUalOT pa3audHble KoHTposuiepsl (Oculus
Touch, HTC Vive, Leap Motion), BBISBISIOT UX NPUHIMIIBI padOThI, HIIYT APYTUE
CrocoObl B3aUMOJICHCTBHS C BUPTYaIbHOM pealbHOCTBIO B MHTEpHETe. O0yyaronuecs
CPaBHUBAIOT pa3IMYHbIE TUIIbI YIIPABJIECHUS U JIENAI0T BBIBOJBI O TOM, YTO HEOOXOIMMO
JUIsl «<0OMaHay Mo3ra U MorpyeHus B Apyroit mup. [locie kauecTBEHHOT0 aHaIM3a OHU
HAUYMHAIOT CO3/]aBaTh COOCTBEHHOE YCTPOHCTBO.

Hcnonp3yst METOJ IPOEKTUPOBAHUS KapThl N0JIb30BaTENBCKOTO OIBITA,

00y4aroImuics COCTaBISAET KapTy MCIIOJIb30BaHUS YCTPOUCTB BUPTYaJIbHON pealbHOCTH
— OIKCBIBAETCS OHA U3 MPO0JIEM, BO3HUKAIOIUX y 00yUaroIIerocsi BO BpeEMsl 3TOro
npoiiecca (JaBuT, )KapKo, TSHKETIO U TIp.).
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B nporecce au3aiH-IPOEKTUPOBAHUS BO3HUKAET HEOOXOUMOCTh BU3YAIN3aLUU
cBoWX Hjael. Tak Kak ke HapucoBaTh CBOM au3aiiH npaBuiabHO? Kak BeIOpaTh pakypc,
KOMITO3UIINIO, PAaBUIILHO MOCTPOUTD MIPEIMET, HU300pa3UTh €ro MOX0KUM Ha
HACTOSIIMI? A Kak caenath 3To ObicTpo U 3 dexkTHo? B mporecce scku3npoBanus
oOyuaromuiicss ocBauBaeT TEXHUKU CKETUMHIAa MapKepaMHU, TOHSATHSI IEPCIIEKTUBBI,
MOCTPOCHUS 0OBEKTOB, MaIaoIIei TeHU U Ap.

Makert co3naércs sl IpOBEPKU ONpeAeaEHHBIX TapaMeTPOB 00bEKTa
(reoMeTprYeCKUX pa3MePOB, 3prOHOMMKH, Pa3MELICHUS] BHYTPEHHUX 3JIEMEHTOB U T.
1.), BBIIOJHSETCS OBICTPO — M3 OyMaru, KapToHa, IeHOIUIACTa U TOJ00HBIX
MaTepuaioB. JlonmycTuma cTeneHb YCIOBHOCTH MPU BBIMOJTHEHUH MAKeTa; HE HYKHO
CTPEMUTHCA K PeaTuCTUIHOCTH. [IpOEKT UCTIBITHIBAETCS, BHOCATCS M3MEHEHUSI.
JlopaboTka npoekTa — BaXKHbII 3Tl poekTuposanus. [Ipouie Bcero

POBEPUTH pabOTOCIOCOOHOCTh HJIeH — UCHBITaTh MakeT. [1o ntoram nucnbITaHus
oOyJaroiuecs: BHOCST U3MEHEHHUS B IPOEKT U IIPU HEOOXOIMMOCTH ITOBTOPHO
MIPOBEPSIOT UICI0 HA MAKeTe.

[Tocne yTBepK/1eHUSI TEXHUYECKUX XapaKTEPUCTUK YCTPONUCTBA IIPOBOAATCSA
HECKOJIbKO 3aHSATHH 110 OCBOEHUIO MPUHIIUIIOB MOJIEIMpOBanus u unrepdeiica 3Dpenakropa,
nocie 4yero o0ydaronuecs IpucTymnarT K MOJSIUPOBAHUIO, a 3aTEM K
HEMOCPEJICTBEHHOMY CO3JaHHIO CBOETO IIJIeMa.

BaxxHo npeocTaBuTh 00y4arOIUMCs BAPUAHTHI, U3 YETO OHU MOTYT CJIEJIaTh

cBo€ ycTpoiicTBo. O0yyaromuecss MOTYT He 3aX0TETh pacneyaThiBaTh Mo/ieb Ha 3DnpunTepe —
KTO-TO 3aX04YeT TBOPUTb, UCIIOIB3Ys KAPTOH, KTO-TO BO3bMET MEHOILIACT,

a KT0-TO Oy/eT BeIMUIUBaTh U3 (hanepbl. OOyUaromuicss JOIKEH CaMOCTOSITENIbHO
pEIINTD, YTO U3-3a ONPEACIEHHBIX XapaKTEPUCTUK JaHHBIA MaTepuai NoAOHAET IS
pelIeHus 3a1auH.

Kareropusi keiica: BBOAHBII; paccuuTaH Ha o0yyaroniuxcs 7 Kiacca.

Bomnpocsl k keiicy:

1. HazoBuTe BO3MOXHBIE 001acTH MpUMEeHEeHHsT VR-yCTpONCTB.

2. B xakoii u3 otpacieit 3To Morjo 0l ObITh HauboJee mpuMmeHuMo? [louemy?

3. B 4€M cuibHBIE CTOPOHBI, a YETO HE XBATAET CYIIECTBYIOIIMM yCTpOicTBam?
[ToueMy pBIHOK pa3BUBAETCS UMEHHO TaK?

4. Kakue matepuainsl 115 CBOETO ycTpoiicTBa Bbl Obl ipuMeHun? [louemy?

5. Kakue ¢yHkimonanbHbie 0COOEHHOCTH ObUTH OBl Y Balllero yCTponcTBa?

6. Kakue 0CHOBHBIE TEXHMUECKUE XapaKTEPUCTUKHU OyyT 3aI0)KEHBI B Bl IPOEKT?
7. Kax BBl Oyzere 11 Bbl IPOBOJUTH UCIIBITAHUS S3CKM3HOTO BapHaHTa BalIero
ycTporcTBa?

8. Kak BaM kakeTcsi, Kakue yCTpoWCTBa MOSIBATCS Ha phIHKE B Orpkaimme 5 et?
10? 20?

JobaBieno npumeuyanue ([1]): Kak Be1 Oyaere npoBoauTh 1100

Bbynere i1 BBl IpOBOAUTH

BONPOCHI CHJIBHO Pa3HbI€. TaK YTO HE MOTY

CaMOCTOSITENILHO BBIOpATh OJIMH

MecTo B CTPYKType IpOorpaMmbl:

PEKOMEHIyeTCsI K BBIITOJIHEHHUIO MTOCI€ MHCTPYKTaXKa MO TEXHUKE O€30M1aCHOCTU U BBOAHON
WHTEPAaKTUBHOM JIEKIIUH.

KoJsimyecTBO y4eOHbIX YaCOB/3aHATHIA, HA KOTOPbIE pacCUYuTaH Keiic: 34.
Y4eOHO-TeMaTH4YeCKOe IVIAHNPOBaHue (3aHATHe — 2 Yyaca):

3ansaTue 1

Yro aesaemM: KOPOTKO 3HAKOMUMCA € TEXHOJIOTMSIMA VR Ha BBOJHOM Jekiuu. Tectupyem
UMEIOIIMECs] YCTPOHCTBA, YCTAaHABINBAEM IPUIIOKEHUS, aHAIU3UPYEM NPUHIIUITBI paOoThI,
BBISIBJISIEM KIIFOUEBbBIE XapaKTEPUCTUKH.

Kommnerennumn:

Hard Skills: ymenne akTHBHpOBaTh 3armycK MPHIOKCHHUH BUPTYaIbHON PealbHOCTH,



YCTaHaBJIMBATh MX HA YCTPOMCTBO M TECTHPOBATh, KATHOPOBATH MEK3PAYKOBOE PACCTOSIHHUE.
Soft Skills: ymenne HaxoauTh, aHaTH3UPOBATH U KCITOJIB30BaTh PEIIEBAHTHYIO HH()OPMAIIHIO,
HaBBIKU (POPMYIMPOBAHUS IPOOIEMBI, BEIIBUKEHUS THIIOTE3bl, YMEHUE CTABUTH BOIIPOCHI.

3austue 2

Ieab: onpeaenuTs 3HAYMMBbIE JIJIsI UMMEPCHH (ITOTPYKEeHHUs) (HaKTOPBHI.

YTo Aes1aeM: TECTUPYEM KOHTPOJUIEPHI [IJIEMa BUPTYaIbHON pealbHOCTH. BBISABIIsIEM IPUHIIATT
uX paboThl, UILEM U CTPYKTYpUPYEM HH(POPMAIIHIO O APYTHX CIIOCO0AaX B3aUMOJICHCTBHS C
BUPTYAJIbHON PEaTbHOCTHIO B MHTEPHETE.

Komnerenuumn:

Hard Skills: ymeHnue akTHBHpOBaTh 3aIlyCK IMPUIIOKCHUN BUPTYaIbHOM PEabHOCTH,
yCTaHaBJIMBATh UX HA YCTPOMCTBO U TECTUPOBATh, KATHOPOBATh MEK3PAYKOBOE PACCTOSIHHUE,
HacTpauBaTh U Moyib30BaTbes VR-koHTposepamu.

Soft Skills: ymenne HaxoauTh, aHaTH3UPOBATh U UCIIOJIL30BaTh PEIICBAHTHYIO HH()OPMAIIHIO,
HaBBIKU (POPMYITHPOBAHHUS TPOOIIEMBI, BHIIBHKEHHSI THIIOTE3bI, YMEHHE CTABUTH BOIPOCHI.

3ansaTue 3

Hean: Hauate KOHCTpyUpoBaTh VR-rapHuTypy.

Yto nenaemM: BEIOUpaeM HOAXOISIINI MaTepHal U KOHCTPYKIHIO JJIsl COOCTBEHHOI FapHUTYPHI,
o0ocHoBbIBaeM. CoOrpaeM cOOCTBEHHYIO TapHUTYPY, BbIpE3aeM HE0OXOIMMBIE JETaIH,
pacreuaTpiBaeM Ha 3D npuHTEpe U Ap.

Komnerenuumu:

Hard Skills: naBbik cOopku cobctBenHOoro VR-ycrpoiicTsa.

Soft Skills: uccnenoBarenbckue HaBBIKK, YMEHUE HAXOUTh, AHATU3UPOBATH M UCIIOJIB30BATh
peJeBaHTHYIO HH(OPMAIHIO, HABBIKUA CAMOCTOSTEIBHOIO PELICHHS IIPOOJIEM TBOPUECKOTO U
MIOMCKOBOTO XapaKkTepa.

3ansaTue 4

Heab: Hauath KOHCTpYUpOBaTh VR-rapHuTypy.

Yro nesnaem: coOupaem COOCTBEHHYIO TapHUTYPY, BbIpe3aeM HEOOXOAUMbIE JETaJIH,
pacreuaTbiBaeM Ha 3D mpuHTEpe U Ap.

Komnerenuumn:

Hard Skills: maBbik cOopku cobcTBeHHOrO VR-yCTpoiicTsa.

Soft Skills: uccnenoBarenbckue HaBBIKK, YMEHUE HAXOUTh, AHATU3UPOBATH M UCIIOJIB30BAThH
peNeBaHTHYIO HH(OPMAINIO, HABBIKUA CAMOCTOSTEIBHOIO PELICHHS IIPOOIEM TBOPUECKOTO
MIOMCKOBOTO XapaKkTepa.

3ansaTue 5

Hean: HayaTe KOHCTPYHpPOBaTh VR-rapHUTYpY.

Yro nenaem:

Kommnerennumn:

Hard Skills: maBbik coopku cobcTBenHOr0 VR-ycTpoiicTa.
Soft Skills: ucneiTate 1 JOpadOTATH MPOTOTHII.

3ansaTHe 6

Yro nenaem: coopka. MicnpiTaHue NpoTOTUIIA TAPHUTYPHI.

Kommnerenuumn:

Hard Skills: npototunupoBanue, au3aiiH-aHATUTHKA.

Soft Skills: kpurnyeckoe MbllLIEHUE, aHATUTHYECKOE MBIIICHUE, BAHUMAHUE U KOHIICHTPALIHS,
KOMaH/ IHast padoTa.

3ausatue 7
Heab: HayaTh GopMHUPOBATH CTPEMIICHUE K YIYUIICHUIO OKPYKAIOIIEH MPEeIMETHON CPEIbL,
oOparaTh BHUMaHHE Ha HECOBEPIIICHCTBA B OKPY KAIOIICH MPEIMETHON CpeJie; MO3HAKOMHUTHCS C



METO/IaMH TIPEANPOCKTHOTO UCCIIEIOBAHMS U paOOThI C aHAJIOTaMHU; OCBOCHUEC HAaBbIKA
BapHaHTHOTO JIN3aliH-TIPOCKTUPOBAHUSI.

Yro nenaem:

HACTaBHUK JCMOHCTPHPYET 00YJAIOIIUMCSI KapTY TOJIH30BATEIHCKOTO OMBITA KAK HHCTPYMEHT
nu3aitH-MbinuieHUs.. COBMECTHO ¢ 00YYarOIIUMUCS BBISBIISIFOT TPOOJIEMBI, ¢ KOTOPHIMH MOKHO
CTOJIKHYTHCSI IIPH UCIIOJIH30BAHUN BUPTYAIBHOMN PEaIbHOCTH, TCHEPUPYIOT UICH ISl PEIICHUS
3THX mpobsieM. Mcrob3yst METO/] MPOSKTUPOBAHUS KapThl M0JIh30BATEIBCKOTO OIBITA,
00yJaromuHCs COCTABIISIET KapTy ATOTO MPOLIECCa U3 CBOCH KHU3HHM. Jlanbllie OMMChIBACTCS OJTHA
U3 po0JIeM, BO3HUKAIOIIUX y 00yJaroIierocs B JaHHoM mpoiecce. [IpoBoauTcs aHanus u
OIICHKA CYIIECTBYIOIIUX PEIICHH 3TOH npoosieMsl. [IpeanaratoTcsi coOOCTBEHHBIC HIEH
pemenns. AHanu3 opopmisiercs: B Buae HHPorpapuku. 3ateM uaen GopMHUpPYIOTCs B BUIE
ONUCcaHusI U 3CKu30B. [Ipe3eHTanms u BBIOOP UICH IS TaIbHEUIIETO Pa3BUTH.
Komnerenuumn:

Hard Skills: nu3aiin-ananutuka, pabora ¢ uHGoOrpapuKoii, 1M3aliH-IIPOEKTHPOBAHHE.

Soft Skills: kpuTrueckoe MbllUIEHHE, AHATUTHYECKOE MBIILICHHE, KPEATUBHOE MBIIILJICHHE,
UCCIICIOBATEIILCKUE HABBIKY , HABBIKH NIPE3CHTAIIMH, HABBIK TyOJIMYHOTO BHICTYILUICHUSI.

3ansitue 8

Ieab: HAYYIUTHCS CTPOUTH OOBEKTHI B TIEPCIICKTHBE.

Yro genaem: oOyyaromuecs U3y4aroT MEPCIEKTUBY, OKPYKHOCTDb B MEPCIIEKTUBE, IITPUX OBKY,
CBETOTEHb, AIAMOINYI0 TeHb. O0yUYaIONINeCs] CTPOST YCTPOMCTBO B TIEPCIIEKTHBE.
Komnerenmumn:

Hard Skills:mepcriektrBa, mOCTpOCHNE OKPYKHOCTH B IEPCIEKTUBE, TOCTPOCHHE 00BHEKTOB.
Soft Skills: ncciaenoBarenbckue HaBBIKM, BHUIMAHUE M KOHIICHTPALHS.

3ansitue 9

Heab: HayduTHCS TIEpeaaBaTh 00bEM C TTIOMOIIBIO CBETOTEHHU.

Yro genaem:o0yyaroniyecs U3y4aroT CBETOTEHb U MaA0IyI0 TeHb Ha IPUMEPE TUTICOBBIX
¢uryp. O0yuaromuiicst CTpOUT OBICTPBIN 3CKU3 TUIICOBOU (PUIYpHI B IEPCHEKTUBE U C TIOMOLIBIO
HITPUXOBKH KapaHJalioM rnepeaaet o0séM. Jlanee HacTaBHUK JEMOHCTPUPYET TEXHUKY PHCYHKA
Mapkepamu. O0yuaromumecst CTposT 60Jee CIOXKHBINM 0O0BEKT B MEPCIIEKTUBE U MIEPEIAt0T
CBETOTEHb U I[BET MapKepamu.

Komnerennun:

Hard Skills:nepenaua 06néMa ¢ MOMOIIBIO CBETOTEHH, MOCTPOCHHUE MaIArOIICH TCHH,
IITPUXOBKA, TEXHUKA CKETUNHTA MAPKEPAMH.

Soft Skills:uccnenoBaTenbckie HaBBIKA, BHUMAaHUE M KOHIICGHTPAIIHSL.

3ansaTue 10

Heab:HayaTh GOpMUPOBATH HABBIKK PaOOTHI C TPEXMEPHOI rpa@uKoil.

YTo neraemM:0CBOCHHE HaBBIKOB pabOTHI B TPEXMEPHOM IakeTe mpoektupoBanus (Rhinoceros,
Autodesk Fusion 360). 3HakOMCTBO ¢ TIPUHIIMTIAMH MOJICIMPOBAHUSI.

Kommnerennumn:

Hard Skills:3D-moaenupoBanue, 00bEMHO-TIPOCTPAHCTBEHHOE MBIIILICHHE.

Soft Skills:BHrmanue u koHIIEHTpALHSI.

3ansaTue 11

Heab:HayaTh GOpMUPOBATH HABBIKK PaObOTHI ¢ TPEXMEPHOH rpaduKoil.

YTo 1es1aeM:0CBOCHHE HAaBBIKOB pabOTHI B TPEXMEPHOM MakeTe npoektupoBanus (Rhinoceros,
Autodesk Fusion 360). 3HakOMCTBO ¢ IPUHIMIIAMU MOJIETHUPOBAHUSI.

Komnerennumn:

Hard Skills: 3D-monenupoBanue, 00EMHO-TIPOCTPAHCTBEHHOE MBIIIIICHHUE.

Soft Skills:BHrMaHNEe U KOHIICHTpAIHSI.

3anstue 12
Hean:navyats GOpMHUPOBATH HABBIKK PA0OTHI C TPEXMEPHOU TpadUKOM.



YTo nes1aeM: OCBOGHHE HAaBBIKOB PadOTHI B TpEXMEpHOM makete npoekTupoBanus (Rhinoceros,
Autodesk Fusion 360). 3HakOMCTBO ¢ IpUHIIUIIAMHA MOJieupoBanms. OOMepbl IPOTOTHIIA.
Hauano noctpoenust TpEXMEpHOU MOJENH.

Kommnerenuumn:

Hard Skills:3D-monenupoBanue, 00bEMHO-TIPOCTPAHCTBEHHOE MBIIILICHHE.

Soft Skills: BHIMaHUE ¥ KOHIIEHTPALIHS.

3ansarue 13

Leab: HAYYUTHCS TPUMEHSATH HABBIKK TPEXMEPHOTO MOJICIIMPOBAHMS HA TIPAKTHKE.
Yro nenaem: 3D-MonenrpoBanue pazpadaTbiBAEMOT0 00OBEKTA.

Komnerenuumn:

Hard Skills: 3D-monenupoBanue, 00bEMHO-TIPOCTPAHCTBEHHOE MBIIIIJICHHE.

Soft Skills: BHUMaHVE ¥ KOHIICHTPAIIHSL.

3ansarTue 14

Lleab: HAyYUTHCS IPUMEHSATh HABBIKU TPEXMEPHOTO MOICITMPOBAHUS Ha TIPAKTHKE.
Yro nenaem: 3D-monenupoBaHue pazpadbaTbiBacMOro 00bEKTa.

Komnerenmumn:

Hard Skills: 3D-monenupoBanue, 00bEMHO-TIPOCTPAHCTBEHHOE MBIIILJICHHE.

Soft Skills: BHIMaHHE ¥ KOHIIEHTPALIHS.

3ansarTue 15

eab: co3garh NepcneKTUBHBIE N300pAKEHUS TPEXMEPHOTO O0BEKTA.

Yro nenaem: [Togrororka 3D-monenu k gporopeanuctuunoi Busyanuzanuu. Pennep (KeyShot,
Autodesk Vred).

Komnerenmumn:

Hard Skills: 3D-monenupoBanme, BU3yain3alus.

Soft Skills: BHEMaHME ¥ KOHIICHTpALIHS.

3ansaTue 16

Hesn: pa3paboTaTh MPOESKTHYIO MMOJIAYY H MTPE3CHTAIHIO.

Yro nesiaeM: MoAroToBKa rpaMuecKUX MaTepuanoB AJs Mpe3eHTauuu npoekra (poto, BuIEO,
uH(porpaduka). OcBoeHHE HABBIKOB BEPCTKU MPE3EHTALINH.

Kommnerennumn:

Hard Skills: pabora ¢ rpaduyeckumu penakropamu; paboTa ¢ Bue0; padora ¢ HHPOrpaduKkoii.
Soft Skills: kpeaTnBHOE MBIIIIEHHE; TOTMYECKOE MBILIUIEHHE; aHAIUTUYECKOE MBILIUICHHE.

3ansTue 17

Henanb: nmpencTaBUTh U 3aIUTUTH CBOM MPOEKT, MOJIYYUTH OOPaTHYIO CBSI3b.

Yro genaem: npeacTaBieHUE MPOESKTOB Mepea IpyruMu ooydaromumucs. [Tyonnunas
MIPE3CHTALINS U 3aIUTa MPOEKTOB.

Komnerenumumu:

Hard Skills: npe3enTanusi.

Soft Skills: HaBbIK MyOIMYHOTO BHICTYIIJICHHS, HABBIK TIPE3CHTAIIMN, HABBIK 3aIIIUThI TPOEKTA,
HaBBIK OTCTAWBATh CBOKO TOUKY 3PEHUS.

MeTtox paGoThl ¢ KelicoM: HHXEHEpHas pa3paboTka/nopaboTKa yCTpoicTBa.

MuHuMaaIbHO He00X0AUMBII YPOBeHb BXOJAHBIX KOMIIETEHIMIA: JIJIs POXO0XK/IEHUS Kelca He
TpeOyeTcs CrIeMaIbHBIX 3HAHUH.

IIpennosaraembie pe3yabTaThl 00y4aromuxcs, GopMupyeMblie HaBbIKH

ApTtedaxTbl: coOpanHble VR-0ukH ¢ COOCTBEHHBIM AM3aliHOM, 3cku3 1 3D-Moenb
«uaeanbHoro» VR-ycTpoilcTBa ¢ onpeneaéHHbIMA TEXHUYECKUMU XapaKTepPUCTUKAMMU.
VYuusepcanbhble HaBbIkU (Soft Skills):

® yMEHME HaXO/IUTh, aHAIM3UPOBATh U UCIIOJIb30BaTh PEIEBAHTHYIO HH(OPMAIIHIO,

® HaBBIKU (OPMYIHUPOBAHUS MPOOIEMBI, BBIIBMKEHUS THIIOTE3bI,

® YMEHME CTaBUTh BONPOCH! (MHULIMATUBHOE COTPYJHUUYECTBO B IIOMCKE U cOOpe



uHpOpMaLUn),

® HaBBIKH CAMOCTOATEIHHOTO PEIIEHUs TPOOIIEM TBOPUYECKOTO U MTOMCKOBOTO
Xapakrepa,

® KpeaTUBHOE MBIIIJICHHUE,

® KPUTHUYECKOE MBIIUICHUE,

® AHAJIMTUYECKOE MBILUICHHE,

® KomaHHas paboTa,

® YMEHHE 3alIMIIATh CBOIO TOUKY 3PEHHUSL.

[Tpenmernsie HaBbiku (Hard Skills):

® yMeHHE aKTUBUPOBATH 3aIlyCK MPHUIIOKEHUN BUPTYaJIbHON peaabHOCTH,
yCTaHaBIIMBATh UX HA YCTPOWCTBO U TECTUPOBATH,

® ymMeHHe codnpaTh cobcTBeHHbIe VR-ycTpoiicTBa,

® HABBIKY JIM3AH-aHATUTUKH,

® HaBBIKH JM3aMH-TIPOCKTUPOBAHMS,

® HaBBIKU CKETYMHTA,

® YMEHHE MOJIb30BAaThCsl METOIaMH TeHEpaINU UICH,

® YMCHHE BBINOJIHATH IPUMHUTHUBHBIC ONEPALIMH B IPOrpaMMaXx JJIsl TPEXMEPHOTO
MOJIeTTUPOBAHUS,

® HaBBIKU MPOTOTUIIHPOBAHUS,

® 3HaHMe 6a30BOr0 (PyHKIIMOHAIA TPAPUUECKUX PEAAKTOPOB,

® yMeHHE paboTaTh B MPOrpaMMax JUlsi BEPCTKH MPE3CHTAIUH.

IIpouenypa u ¢gopma BbisiBJIeHUSI 00PA30BATEIbHOI0 pPe3yJIbTaTa
[IpencraBienue pe3yabTaToB 00pa30BaTENbHON ASSITEIbHOCTU MPOUAET B (hopme myOIuIHON
NPE3CHTAIMH PEUICHUH Keiica KOMaHJaMH U TIOCIIETYIOIINX OTBETOB BBICTYIAIONINX HAa BOIIPOCHI
HACTaBHUKA M IPYTUX KOMaH]I.

Heo0xonqumpble MmaTepuaJjibl M 000py10BaHNe

Baxxno: o0yyaromuiics JOMKEH CaMOCTOSITENIBHO PEUINTh, YTO U3-3a TAKUX-TO
XapaKTEPUCTHK TaHHBIN MaTepual MOJOUET IS PEIICHNUS 3a1a4H.

AnmnapaTtHoe U TeXHHYeCKOe ofecreyeHme:

- PaGouee mecto oOyuatomerocs:

HOYTOYK: MMPOU3BOIUTENBHOCTH Mporieccopa (ro tecty PassMark — CPU
BenchMarkhttp://www.cpubenchmark.net/): ne menee 2000 enunmuil; 00bEM
orepatuBHOM mamsTh: He MeHee 4 ['0; 00bEM HakoruTenst SSD/eMMC: e menee 128
['6 (M1 COOTBETCTBYIONIUI IO XapaKTEPUCTHKAM IEPCOHATBLHBIN KOMITBIOTED C
MOHHUTOPOM, KJIaBHATYPOH M KOJIOHKaMH);

MBIIIIb.

- Pabouee mecTo HacTaBHUKA:

HOyTOYK: mporteccop Intel Core i5-4590/AMD FX 8350 (anamoruusas wiu 6ojee
HOBas Mojienb), rpadpudeckuit npoueccop NVIDIA GeForce GTX 970, AMD
Radeon R9 290 (ananoruunast unu 6osee HOBasi MOJIEIb), 00BEM

onepatuBHOM mamsTH: He MeHee 4 ['6, BuneoBbrxonq HDMI 1.4, DisplayPort 1.2
win 6osiee HOBask MOZENb (MJIM COOTBETCTBYIOIIHUI 110 XapaKTepUCTUKAM
MEPCOHAIBHBIN KOMITBIOTEP C MOHUTOPOM, KIIABUATYPOIl U KOJIOHKAMH);

nuieM BuptyansHoit peanbHocTd HTC Vive numn Vive Pro Full Kit — 1 it
NPE3eHTAIIMOHHOE 000PYAOBaHKE C BO3MOKHOCTBIO MOJIKITIOYECHHUS K KOMITbIoTepy — 1
KOMILIEKT;

GrumyapT ¢ KOMILIEKTOM JIMCTOB/MapKepHasi I0cKa, COOTBETCTBYIOLINI Habop
MUCbMEHHBIX TPUHAJIE)KHOCTEH — | 1mIT.;

enuHas cetb Wi-Fi;

IIporpammHoe obecnieuenue:

- oricHOE ITpOrpaMMHOE 0OecIieueHHE;

- MporpaMMHOe obecrieueHue s TpéxmepHoro moaenupoBanus (Autodesk Fusion 360);
- rpadUYECKUA peIaKTOp Ha BHIOOp HACTABHHKA.



Pacxonnbie matepuansl:

Oymara A4 miis pucoBaHUsS U pacneyaTku — MHUHUMYM | ymakoBka 200 TucTOB,
Oymara A3 miis pucoBaHUS — MHUHUMYM 3 JICTa Ha 00y4aroIerocs,

HA0OP MPOCTHIX KapaHAAIIEH — M0 KOJIMYECTBY 00yJarOIINXCS,

HA0Op YEPHBIX MAPUKOBBIX PYyYEK — MO KOJUYECTBY 00yUaIOITUXCS,

kier [IBA — 2 .

KJIeH-KapaHall — [0 KOJUYECTBY 00y4arounxcs,

CKOTY MPO3PAYHbII/MAaTOBBII — 2 IIT.,

CKOTY JBYCTOPOHHUI — 2 1IT.,

KapToH/ToPpokapToH st MakeTupoBanus — 1200*800 MM, TUCT Ha IBYX OOyYarOIIMXCS,
HOK MaKETHBIM — [0 KOJMYECTBY 00y4arouxcs,

JIe3BUS JIJI1 HOKA CMEHHBIE, 18 MM — 2 mmiT.,

HOXKHUIIBI — IO KOJUYECTBY 00yUarOIINXCS,

KOBPHK I Pe3KU KapTOHA — IO KOJMYECTBY 00yJaroIuxcs,

JUH3BI 25 MM Ui 34 MM — KOMIUIEKT, — T10 KOJIMYECTBY O0yUJarOIINXCS,
nponoaauTebHO — PLA-mnactuk 1,75 REC HecKoJIbKHX I[BETOB.



KanennapHo-remaTtudeckoe mjiaHumpoBaHue 6 kiacca

Ne Ne Jlata npoBeneHus
n/n |ypoka HanmenoBanue Temsl Yacsl [Inanupyemoe ‘ DakTHIECKOe
Keiic 1.
IIpoexTupyem uaeajibHoe VR-ycTpoiicTBO
1 1 [BmaxomctBo. TexHuka 6e3onacHoctu. BBonHoe 3ansTue («Co3maaBail MUPBD») 1
2 2 |BBeneHue B TEXHOJOTMH BUPTYaJIbHON U JIOTIOJIHEHHON pealbHOCTH 1
3 3 [BnakomcTBO ¢ VR-T€XHOJIOTMSIMU Ha UHTEPAKTUBHOI BBOJHOM JICKIIUH 1
TectupoBanue ycTpoiicTBa, yCTAaHOBKA PUIIOKECHUH, aHAIN3 TPUHITUIIOB PA0OTHI,
4 4 BBISIBICHHE KIIOUYEBBIX XapaKTEPUCTUK 1
BrIsiBIIeHHE IPUHIMIIOB Pa0OTHI INIEMa BUPTYAIBHOM PeabHOCTH, TIOUCK, aHATH3 U
5 5 |cTpykTypHupoBaHue uHdopmaimu o apyrux VR-ycrpoiicTBax 1
Bri6op MaTepuana 1 KOHCTPYKIUH ISl COOCTBEHHOM TapHUTYPBHI, MOJTOTOBKA K
6 6 |cOopke ycTpoiicTBa 1
7 7 |CHopka coOCTBEHHOM rapHUTYpPHI, BbIpE3aHNEe HEOOXOAUMBIX JeTajel 1
C6opka coOCTBEHHOM TapHUTYPBI, BEIPE3aHNE HEOOXOIUMBIX JieTajel, 1n3ailH
8 8 |yctpoiicTBa 1
9 9 [TecrtupoBaHme U JO0pabOTKA MPOTOTHUTIA 1
PaboTa ¢ KapToil 1M0JIb30BaTEILCKOTO OIBITA: BBIABICHHE TPOOIEM, C KOTOPBIMU
10 | 10 MOXHO CTOJIKHYThCS IIPH UCTIONB30BaHUN VR. DOKycHpoBKa Ha OJJTHON M3 HUX 1
11 | 11 |AnHanu3 ¥ OlIEeHKa CYIIeCTBYIOIUX peneHui npodiaembl. MHporpaduka no pemeHusm 1
["enepanms uaeu s pemeHus dTux npoodnem. OnrcaHne HECKOIBKUX HICH,
12 | 12 pxcnpecc-3cku3bl. MUHU-TIPE3E€HTALMU HJIeH U BBIOOp JIYUIIUX B IPOPAOOTKY 1
["enepanms uaen s pemeHus dTux npoodiem. OnrcaHne HECKOIBKUX HICH,
13 | 13 pxcnpecc-3cku3bl. MUHU-TIPE3EHTALMU HJIeH U BBIOOp JIYUYIIHUX B IPOPAOOTKY 1




I/I3yquI/Ie IOHATHUA «IICPCIIEKTHBA», OKPYXHOCTHU B IIEPCIICKTUBEC, INTPUXOBKH,

14 14 |cBeToTEeHH, IMamAIOIIEH TEHU

V3ydyeHue MOHITHS «IIEPCIEKTUBA», OKPYKHOCTH B IIEPCIEKTUBE, IITPUXOBKH,
15 15 |cBeroTeHH, MagaroNieii TCHU

V3y4yeHue CBETOTEHHU U Najaroleii TeHu Ha mpumepe guryp. Iloctpoenue 6p1cTporo

HCKU3a GUTypHI B IEPCIIEKTHBE, NIepeaaya 00bEMa ¢ TOMOIIBIO KapaHaama. TexHuka
16 | 16 |pucoBaHus MapKepamMu

M3y4yeHne CBETOTCHH U Taiaoiieii TeHn Ha mpuMepe guryp. I[loctpoenue 6b1cTporo

ACKU3a (PUTYpHI B IEPCIIEKTUBE, Mepeaada 00bEMa ¢ TOMOINIbIO KapaHaamia. TeXHuKa
17 | 17 |pucoBaHus Mapkepamu

OcBoeHue HaBBIKOB paboThl B [1O mist TpéxMepHOro MpoeKTUpoBaHus (Ha BEIOOp —
18 | 18 |Rhinoceros 3D, Autodesk Fusion 360)

OcBoeHue HaBBIKOB paboThl B [1O myist TpéxMepHOro MpoeKTUpoBaHUs (Ha BEIOOp —
19 | 19 Rhinoceros 3D, Autodesk Fusion 360)

OcBoenune HaBBIKOB paboThl B [1O m1st TpéxMepHOTo MpoeKTHpOBaHUs (Ha BEIOOp —
20 | 20 [Rhinoceros 3D, Autodesk Fusion 360)

OcBoenune HaBBIKOB paboThl B [1O my1st TpéxMepHOTo MpoeKTHpOBaHUs (Ha BEIOOp —
21 | 21 [Rhinoceros 3D, Autodesk Fusion 360)

OcBoenune HaBBIKOB paboThl B [1O m1st TpéxMepHOTo MpOeKTHPOBaHUS (Ha BEIOOp —
22 | 22 [Rhinoceros 3D, Autodesk Fusion 360)

OcBoenune HaBBIKOB paboThl B [1O my1st TpéxMepHOTo MpoeKTHpOBaHUs (Ha BEIOOp —
23 | 23 [Rhinoceros 3D, Autodesk Fusion 360)

OcBoenune HaBBIKOB paboThl B [1O m1st TpéxMepHOTo MpoeKTHpOBaHUs (Ha BEIOOp —
24 | 24 [Rhinoceros 3D, Autodesk Fusion 360)
25 | 25 [3D-moxmenmpoBaHue pa3pabaThIBAEMOro YCTPOHCTBA
26 | 26 [3D-momenmpoBaHue pa3pabaThIBAEMOr0 YCTPOHCTBA
27 | 27 [3D-moumenmpoBaHue pa3padbaThIBAEMOr0 YCTPOHCTBA
28 | 28 [3D-monenupoBaHHe pa3pabaThIBAEMOro YCTPOHCTBA




29 | 29 (@oropeanuctuynas Buzyanusanus 3D-monenn. Pennep (KeyShot, Autodesk Vred) 1
30 | 30 [@oropeanuctuynas Buzyanusanus 3D-monenn. Penpep (KeyShot, Autodesk Vred) 1
[ToaroroBka rpaguyeckux MaTepHaoB Ul PE3eHTAIMU TpoeKTa (PoTo, BUIECO,
31 | 31 muHdorpadpuka). OcBOeHHE HABBIKOB BEPCTKH MPE3CHTAINH 1
[TonroroBka rpadM4ecKux MaTepUANIOB JUIsl IPE3eHTAINH MTpoeKTa ((oTo, BUIEO,
32 | 32 mubporpaduka). OCBOCHHE HABBIKOB BEPCTKH MPE3CHTAIIUN 1
[IpencraBneHne NpOEKTOB Niepea ApyrumMu odydatommucs. [lyonuanas nmpe3eHTanus
33 33 W 3amuTa MPOeKTOB 1
[IpencraBineHne NpOEKTOB Nepea ApyrumMu odydatommucs. [lyonuanas nmpe3eHTanus
34 34 | 3amuTa MpOeKTOB 1
Utoro 34




