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I. lTosicuuTeILHASA 3aNIMCKA

1. HanmpaB/ieHHOCTD JOMOJHUTEILHON 00111€00pa30BaTeIbHOIi MPOrpaMMBbl.
JomonHuTenbHAST  00mIeoOpa3oBaTeNibHass — oOmiepasBuBaromas mporpamma  «Paspaborka

NPWIOKEHUH  BUPTyaJIbHOM W JONOJHEHHOW  peanpHOcTU:  3D-MozmenupoBaHue H
IIPOrpaMMHUPOBAHUE» OTHOCUTCS K IPOrpaMMaM TEXHUYECKOM HaIpaBICHHOCTH. BupTyanbHas
U JIONIOJIHEHHAs! PEalbHOCTU — OCOOBIE TEXHOJOIMUECKUE HAIPaBIICHUs, TECHO CBSA3aHHBIE C
OPYTMMH. OTH TEXHOJIOTUM BKJIIOUEHBI B CIIMCOK KJIIOYEBBIX M OKa3bIBAIOT CYIIECTBEHHOE
BJIMSIHUE HA PAa3BUTHE PHIHKOB. lIpakTHuecku i KaX10i MepCrleKTUBHON MO3UIMU OYyyIIero
KpaiiHe mosie3Hbl OynyT 3HaHMA M3 obsacTu 3D-MonenupoBaHusi, OCHOB HPOTrpaMMHUPOBAHMUS,
KOMITBIOTEPHOIO 3pEHUS U T. II.

CornacHO MHOTOYHMCIIEHHBIM HccienoBaHusiM, VR/AR-peIHOK pa3BHBaeTCsl MO HKCIIOHEHTE —
COOTBETCTBEHHO, €My HEOOXOAMMbI KOMIIETEHTHBIE CIICIIUATUCTBHI.

B xone npakTHuecKux 3aHATHH MO MpOorpaMMe BBOJAHOTO MOJYJS 00ydarouirecs MO3HAKOMSTCS
C BHUPTYaJbHOM, JONOJHEHHOM M CMEIIAaHHOM peanbHOCTAMHU, MOHMYT HMX OCOOEHHOCTH H
BO3MOKHOCTH, BBISBST BO3MOXKHBIE CHOCOOBI NPUMEHEHUs, a TakXKe OIpeAesT Haubosee
WHTEPECHbIE HaIIpaBICHUs JI1 JajbHEHIIEro yriyOJieHHs, NapajulelIbHO pa3BHUBas HAaBBIKU
TU3aiH-MBIIICHUS, JU3aiiH-aHaIu3a U CIIOCOOHOCTh CO3aBaTh HOBOE M BOCTPEOOBAHHOE.
CuHeprust METO1I0B U TEXHOJIOTHH, UCIONIB3yEeMbIX B HampaBieHHH «Pa3zpaboTka mpuioxeHui
BUPTyaJbHOH W  JIONOJIHEHHOM  peaJpbHOCTH», JacT  OOydarouleMycsi  YHHMKaJbHbIE
MeTanpeIMeTHBIE KOMIIETCHIIMH, KOTOpble OyayT ToJie3HBI B cdepe MpOeKTUPOBAHMUSA,

MOJICTTUPOBaHUsI O0BEKTOB U MPOIIECCOB, Pa3pabOTKU MPHUIIOKEHUH U JIp.

2. AKTYaJIbHOCTb.

[Iporpamma na€t HeoOXOmMMBIE KOMIIETEHIIMM IS JAJIbHEUIEro yriyOJE€HHOTO OCBOCHUS
JU3aHEPCKUX HABBIKOB U METOJIUK MPOECKTUPOBaHMS. OCHOBHBIMU HAIIPABICHUSMH B U3y4YECHUU
TEXHOJIOTMI BUPTYaJbHOM W JOMNOJHEHHOW pEaJbHOCTH, C KOTOPHIMU IO3HAKOMSTCS
oOyuaroluecss B paMKax MOAYJsI, CTAaHYT HaudajbHbIE 3HAHUS O Pa3padOTKe MPHIOKEHUH s
pPa3IMYHBIX ~ YCTPOMCTB, OCHOBBI KOMIIBIOTEPHOTO 3peHus, 0a30oBble moHsATHA 3D-
MOJICTUPOBAHUS.

Uepe3 3HAKOMCTBO C TEXHOJIOTHSIMH CO3JaHHsI COOCTBEHHBIX YCTPOMCTB M pa3pabOTKu
MPUIOKEHUH  OyAyT pa3BUBAThCS  HUCCIENOBATENbCKHUE, HWHXKEHEPHBIE U  IMPOEKTHHIE
KOMIIETEHIIUH.

OcBoeHuHe 3TUX TEXHOJOTUN MOAPA3yMEBAET MOTyUeHUE psijia 0a30BBIX KOMIIETECHIINM, BIIaJICHUE

KOTOPBIMH KPUTUYECKH HEOOXOIMMO JIFOOOMY CIEIUAIMCTY Ha KOHKYPEHTHOM PBIHKE Tpy/aa B

STEAM-npodeccusix.



3. [legaroruyeckasn 1ejecoo0pa3zHOCTh
Jlannass oOpa3oBaTellbHasl MporpaMMa TMeAaroruvyecky IenecooOpasHa, TaKk KakK CTaHOBUTCS
BOXHBIM U  HEOTHEMJIEMBIM KOMIIOHEHTOM, CIIOCOOCTBYIOIIUM JIMUHOCTHOMY  POCTY

o0yyaromuxcs, pa3BUTHIO CIOCOOHOCTEH B 001acTH MH()OPMAITMOHHBIX TEXHOJIOTHHA.

4. OTanyuTebHbIe 0COOEHHOCTH JAHHOMH MPOrpaMMBbI OT Y Ke CyIIeCTBYIONIUX MPOrpamMm
[Iporpamma «Pa3paboTka npuiaoKeHuid BUPTYyaTbHON U JOTIOJHEHHOH peanbHocTH: 3D-
MOJIETUPOBaHKE U MPOTpaMMHpoBaHue» MoauduirpoBanHas. OHa 1aeT BO3MOKHOCTh KOKJIOMY
oOyuaroremMycs monpodoBaTh CBOUM CUJIBI B TPOrPaMMHUPOBAHHH, Pa3HBIX popMax U crocodax

pa3pabOTKH MPUIIOKESHUH.

5. Anpecat mporpamMmsl

JlaHHas mporpamma npeaHa3zHaueHa K pealn3aluu Juid odydatonuxcs B Bo3pacte 11-13 ner. V
JeTed B 3TOM BoO3pacTe (QOpMHUpYETCs BOJIEBOE IOBEICHME, IEJCYCTPEMIIEHHOCTh, MO3TOMY
3aHATUS B KpYKKE JAlOT JAETAM BO3MOYKHOCTh JOBOJAWUTH JENO [0 KOHLA, J00MBaThCA
nocraBieHHO 1enu. B Bo3pacte 11-13 et peGeHOK CKIOHEH K (aHTa3HusIM U BOOOpaKEHUSIM,
YTO IO3BOJISIET Pa3BUBATh B JETAX TBOPYECKHE BO3MOXKHOCTH, JETH MOTYT CO3JaBaTh CBOU

YHUKaJIbHbIE paOOTHI.

6. YpoBeHb mporpaMMmbl, 00béM M  CPOKH  peajHM3alldd  JAONOJHHUTEIbHOM
o01meo0pa3zoBaTe/IbHONH IPOrPaMMbI

«CrapToBblif ypoBeHb». [Ipeanonaraet ucnonb30BaHNe U peanu3annio o0MeJOCTYTHBIX U
YHUBEPCAIBHBIX ()OPM OpPraHU3aLUKN MaTepraa, MUHIMAJIBHYIO CIIOKHOCTh

npeajraracMoro 1Ji1 OCBOCHUA COACPKaHUA ITPOrpaMMBbI.

7. ®opMbI 00yUYeHH s

[IporpamMa mnpeanonaraeT MOCTENIEHHOE pacIIMpEHUE 3HAHUM M UX YIJIyOJieHHe, a Takxke
npuoOpeTeHne yMeHHi B 00JacTH HPOEKTHUPOBAHUS, KOHCTPYHUPOBAHHMS M H3TOTOBJIECHUSA
TBOPYECKOTO MPOAYKTA.

B ocHOBe 00pazoBaTenbHOrO Mpolecca JISKUT MPOeKTHBIN nmoaxoa. OcHoBHAs ¢opma mogauu
TEOPUN — MHTEPAKTUBHBIE JIEKIIUH U MOLIArOBble MacTep-Kiacchl B rpynmnax 10 10—15 yenosek.
IIpakTdeckue 3amaHus IUIAHUPYETCS BBINOIHATh KaK MHAMBHIYAJIBHO M B IapaxX, TaK U B
MaJjblX TpyImax. 3aHATUS NPOBOASTCS B BUAE Oecel, CEMHUHAPOB, JEKUUH: IS HarJsJHOCTU
[IOAABAEMOI0  MaTepHalla MCIOJb3YETCS Pa3IMYHBIA MYJIbTUMEAUNHBIA MaTrepuan —

npe3CcHTalluu, BUACOPOJINKHU, PUIIOKCHUS IIP.



B 06pa30BaTean0M nponecce HUCHOJb3YHOTCA  TpaAUIIUOHHBIC (I)OpMBI opraHusalnuun

NeSTENbHOCTH: yueOHbIE 3aHIATHSI, JIEKLIUU, CEMUHAPHI, a TAK)KE UTPOBBIE (HOPMBI O0OYUECHHUS.

8. Pexxum 3aHATHIT

[Iporpamma peanu3syeTcs B pesKUMe 3aHATUH 2 yaca OJJUH pa3 B HEZEIIIO.

9. OcodennocTn OpraHu3anmu oﬁpasonaTenbﬂoro nmpouecca

OOpa3zoBatenbHbI TpolecC B CHUCTEME JOMOJHHUTEIBHOTO 00pa3oBaHUsS JETEW INpencTaBiseT

coboit ClieUaJIbHO OPraHU30BaHHYIO JACATCIBHOCTD NICAATrOTOB U YUAIIUXCA, HAIIPABJIICHHYIO Ha

pPEICHUE 3aaa4 o6yqu1/I>1, BOCIIMTaHUA, Pa3BUTUA JIMYHOCTH. K oTanuuTeabHBIM 0COOEHHOCTIM

HACTOSIIEH TPOrpaMMBbI OTHOCHUTCS KelicoBasi cuctemMa oOydeHust, o0cBoeHne HaBhIKOB X XI Beka.

[poriecc 00y4deHus: B JOMOJHUTEIFHOM 00pa3oBaHMM MMeeT (popMain30BaHHBIA XapakTep IO

CPaBHEHHIO C 00pa30BaTEIHHOMN KOO, HE HMEET KECTKUX PAMOK.

10. Heab mporpammbl: ¢popMupoBanue yHUKaIbHBIX Hard- m Soft-kommereniuii mo padote c

VR/AR-TeXHOJIOTHAMU Yepe3 HCIOIb30BAHUE KEHC-TEXHOJIOTHIA.

11. 3agauyu mporpamMmbI:

Obyuarowue:

OOBSCHUTH 0a3zoBble MNOHATHUS c¢epbl pa3padOTKM NPUIOKEHUH BHUPTYadbHOU U
JIOTIOJTHEHHOM PeaJbHOCTH: KIIIOUEBbIE OCOOCHHOCTH TEXHOJIOTHIA M UX Pa3IHyus MEXITY
coboii, maHopamHOe (OTO M BHJEO, TPEKUHI peaJbHBIX OOBEKTOB, HHTEpQeEIic,
HOJMIOHAJIbHOE MOJIEIMPOBAHNUE;

chopMUpOBAaTh HAaBBIKM  BBIMOJIHEHHMS] TEXHOJIOIMUYECKOH LEMOYKH Pa3pabOTKu
NPWIOKEHUH UIS MOOWJIBHBIX YCTPOHCTB W/WIM TIEPCOHAIBHBIX KOMIIBIOTEPOB C
MCIIOJIb30BAaHUEM CIELMAIBHBIX IIPOIPAMMHBIX CpE;

chopmHpoBaTh 0a30BbIE HABBIKM paOOTHI B MpOrpaMMax AJsl pa3paboTKU MPUIOKEHUH €
BUPTYaJIbHOW U JIONIOJTHEHHON PEaJIbHOCTHIO;

chopMupoBath 0a30Bble HaBBIKM pabOTbl B MporpamMmax g TPEXMEPHOTO
MO/IEJIMPOBAHUS;

Hay4YUTh HCIIOJIB30BATh W AaJalTUPOBAaTh TPEXMEPHBIE MOJEIM, HAxXOIALIUECS B
OTKPBITOM JOCTYIIE, [l 3aJa4 Kelca,

chopmupoBaTh 0a30Bble HABBIKM pabOTHI B Mporpammax Jajsi pa3paboTKu rpaduyecKux

UHTEP(QEICOoB;



ITPUBUTH HABBIKU HpOCKTHOﬁ ACATCIBHOCTH, B TOM YHUCJIC UCIIOJIb30BAHUC HHCTPYMCHTOB

IIJIaHUPOBAaHUAA.

Pazeusarowue:

Ha TPOTSDKEHUM BCeX 3aHATUH (GopmupoBath 4K-KOMOETCHIMH (KPUTHUECKOES
MBIIICHUE, KPEATUBHOE MBIIUICHHE, KOMMYHHKAIIUS, KOOTICPAIIHs);

CHOCOOCTBOBATH PACIIMPEHUIO CIIOBAPHOTO 3ar1aca;

CIOCOOCTBOBATh  Pa3sBUTHIO  MAMSTH, BHHUMAHHS, TEXHHYCCKOTO  MBIILICHHS,
U300peTaTeILHOCTH,

CHOCOOCTBOBATH PA3BUTHUIO AITOPUTMUYECKOTO MBIIUICHUS;

CHO0cOOCTBOBATH (POPMHUPOBAHUIO MHTEPECA K TEXHHUECKUM 3HAHUSM;

croco0CTBOBaTh (OPMHUPOBAHUIO YMEHHUS TMPAKTHYECKOTO MPHUMEHEHHUs IOTy4CHHBIX
3HAHMUIL;

chopmupoBaTh yMeHHE (HOPMYTHUPOBATH, APTYMEHTUPOBATH U OTCTAUBATh CBOE MHCHHE;

C(bOpMI/IpOBaTL YMCHHUEC BBICTYIIATH HY6J'II/I‘IHO C IOoKJIIaaaMu, NpEe3CHTalluAMU U T. II.

Bocnumamenvnuie:

BOCIIUTBIBATb AKKYPAaTHOCTb U TUCHUIINIMHUPOBAHHOCTD ITPU BBINTOJITHCHUHU pa6OTI>I;
CrocoOCTBOBaTh  (DOPMUPOBAHHMIO  TOJOKHUTEIBHOW  MOTHBAIIMM K  TPYIOBOM
JIeSITEIbHOCTH;

CIOCcOOCTBOBATh (POPMUPOBAHHUIO OIBITA COBMECTHOTO M MHAMBHIYaJbHOTO TBOPUYECTBA
ITPU BBIITOJIHCHUN KOMAaHIHBIX SaI[aHI/II\/'I;

BOCIIUTHIBATh TPYAOIIO0UE, YBaXKEHUE K TPYAY;

(bopMHPOBATh YyBCTBO KOJUIEKTHBH3MA U B3aMMOITOMOIIIH;

BOCIIMUTBIBATH YYBCTBO MATPHOTH3MA, I'PaKIAHCTBEHHOCTH, TOPAOCTH 3a TOCTIIKCHHUS

oteyecTBeHHON UT-oTpaciu.

12. YuyeOHbIii J1aH

Ne Pa3nesibl nporpaMmMel y4e0HOr 0 Kypca Bcero
n/n 4acoB
1 Keiic 1. IIpoexTupyem naeansHoe VR-ycrpoiicTBo

2 3nakomcTBO. Texnuka 6e3omacHocT. BBogHoe 3ansaTue («Co3naBail MUPBI») 1

3 BBenenue B TEXHOJIOTUH BUPTYAIbHOW U TOTIOJIHEHHOM peaIbHOCTH 1

4 3HaKOMCTBO ¢ VR-TEXHOJIOTHSIMU HA UHTEPAKTUBHOW BBOJTHOM JICKITUU 1




TectupoBaHue yCTpOMCTBA, YCTAHOBKA MPUIIOKEHN, AaHAIN3 TPUHLIUIIOB

pa6OTBI, BBISABJICHUC KIIHOYCBBIX XapPAKTCPHUCTUK

6 BeisiBeHre npuHIUIOB pabOThI JIEMa BUPTYaJIbHOW pPeaIbHOCTH, MOUCK,
aHau3 ¥ CTPYKTypHpoBaHue HHMopMaImu o 1pyrux VR-ycrpoiicTBax

7 Bri6op Matepuaia 1 KOHCTPYKIMH JJIsl COOCTBEHHOW TapHUTYPHI, TOJrOTOBKA
K cOOpKe yCcTpoiCcTBa

8 CO6opka coOCTBEHHOI TapHUTYPHI, BEIpE3aHHe HEOOXOIUMBIX AeTaneit

9 COopka coOOCTBEHHOI rapHHUTYPHI, BEIpEe3aHHe HEOOXOIUMBIX JeTalel, Tu3aiiH
YCTpOMCTBA

10 | TectupoBanue u 10pabOTKa MPOTOTUIIA

11 | PaboTa ¢ kapToii MOJIb30BAaTEILCKOTO OMBITA: BBISIBICHUE IPOOIIEM, C
KOTOPBIMU MOKHO CTOJIKHYTBCSI IIPU HUCTOJIb30BaHNM VR. @oKycupoBKa Ha
OJIHOM U3 HUX

12 | AHanu3 ¥ OlleHKa CYIMIECTBYIOINX penieHui nmpooiemsl. MHborpaduka mo
pelIeHHsIM

13 | I'enepanus uae Juis perreHus dTuX npooiieM. Onrcanne HECKOJIBKUX UICH,
AKCIPECcC-3CKU3bl. MUHH-TIPE3CHTAIMH WU U BEIOOD JIYYIIHX B POPAOOTKY

14 | 3yueHne NOHATHUS «IEPCHEKTHBA», OKPYKHOCTH B IIEPCIIEKTHBE,
IITPUXOBKH, CBETOTCHH, TTaIAIONICH TCHH

15 | M3yuyeHue cBETOTEHM U Majaromiel TeHu Ha npuMepe ¢uryp. I[loctpoenne
OBICTPOro 3cKu3a (GUryphl B IEpCIEeKTHUBE, epeiada 00bEMa C TOMOIIBIO
Kapanjama. TexHuKa prucoBaHHs MapKepamMu

16 | OcBoenue HaBBIKOB paboThl B [1O nmst TpExMepHOTO MPOEKTUPOBaHUS (Ha
BeI0Op — Rhinoceros 3D, Autodesk Fusion 360)

17 | 3D-moxenupoBanue pazpadaTbiBAEMOr0 yCTPOMCTBA

18 | ®otopeanuctuynas Buzyanuzanus 3D-monenu. Penaep (KeyShot, Autodesk
Vred)

19 | IloaroroBka rpaduuecKux MaTepUaIOB TS MTpe3eHTaun npoekra ((oTo,
BUze0, nHporpaduka). OcBoeHHE HABBIKOB BEPCTKHU MPE3CHTALUN

20 | IIpencraBneHue MPOEKTOB MEpe] IPYTUMH oOydatommucs. [lydommanas
MIPE3CHTAIMS U 3aIIUTa IIPOCKTOB
Keiic 2. PazpabaTrsiBaem VR/AR-nipuiioxenus

21 | BBoaHas MHTEpaKTUBHAS JIEKIHS 10 TEXHOJIOTUSAM JIOTIOJTHEHHOU U

CMEIIIAHHOW peaIbHOCTH




22 | TectupoBaHue cymecTByOIMX AR-TproskeHuid, onpeneneHrne MpUHIIMIIOB 1
pabOThI TEXHOIOTUH

23 | BeiaBienue npo0OIeMHOM CUTYAITUH, B KOTOpo# momorio 661 VR/AR- 2
MPUII0KEHUE, UCTIONB3YSI METOIbI TU3AHH-MBIIIICHHS

24 | AHaiu3 M OlleHKa CYIIECTBYIONINX pelIeHni mpooiemMbl. ['eneparus 2
coOcTBeHHBIX Hael. PazpaboTka crieHapust IpUII0KEHUS

25 | Pa3zpaborTka crieHapHs MPHIIOKCHUS: MEXaHHKa B3aUMOICHCTBUS, 2
(byHKIMOHAN, IPUMEPHBINA BU HHTep(eiica

26 | MuHM-TIpe3eHTAIMN UIeH 1 UX JopaboTKa Mo 0OpaTHOM CBS3U 2

27 | IlocnenoBaTenbHOE U3ydEHHUE BO3MOXKHOCTEH cpelibl pa3paboTku VR/AR- 2
MPUITIOKEHUN

28 | Pa3pabotka VR/AR-npunosxeHust B COOTBETCTBUU CO CIICHApHEM 8

29 | COop oOpaTHOM CBSI3U OT MOTEHIIUATIBHBIX MOJIb30BATENEH MPUITOKEHHUS 2

30 | opaboTka MpuiIOKEHHUs, YYUTHIBAs OOPATHYIO CBSI3b MOJIH30BATES 2

31 | BouBnenue kimoueBbIX TpeOoBanuit Kk pazpadbotke GUI — rpapudeckux 2
uHTEp(ECOB MPUIIOKEHUIH

32 | Pa3paboTka uHTepdetica MpUIoKEHUST — AU3aiftHa U CTPYKTYPBI 2

33 | IlogroroBka rpaduueckrux MaTepyasoB JIjisl MPE3eHTAHH MpoekTa ((hoTo, 4
BUJe0, nHporpaduka). OcBoeHHE HABBIKOB BEPCTKHU MPE3EHTALIUN

34 | IlpencraBneHue mMpoeKTOB Mepe Apyrumu ooydarormmmucs. [TyOamunas 2
IPEe3eHTalMs U 3aIlUTa IPOEKTOB
Bcero yacos 68

13. Conep:kanue nmporpaMmmbl Kypca

Keiic 1. IIpoexTupyem nageanbHoe VR-ycrpoiicTBo

B pamkax nepBoro keiica (34 4) oOyvaronyecs UCCIAEAYIOT CYIIECTBYIOIINE MOJIEIHN YCTPOHCTB
BUPTYAJIbHOU PEaIbHOCTH, BBIABIISIOT KIHOYEBBIE IIAPAMETPHI, a 3aT€M BBIIIOIHSIOT IIPOCKTHYIO
3aayy — KOHCTPYHPYIOT coOcTBeHHOe VR-ycTpoiictBo. OOywarommecs wuccrnenyor VR-
KOHTpOJUIEPHl B 0000IIaf0T BO3MOKHBIC MPUHIIMITEI YIPABJICHUS CHCTEMaMH BHUPTYaJbHOU

PCAIBbHOCTH. CpaBHI/IBaI-OT Pa3IMYHBIC TUIIBI YHPABJICHUA MW JACJIAal0OT BBIBOABI O TOM, YTO

HE00X0AMMO I «0OMaHay MO3ra M MOrpy>KEHUs B IPYTroil MUP.




OOyuaromuecss cMOTyT coOpaTb COOCTBEHHYIO MOJellb VR-rapHUTYpBI: CIPOEKTHUPOBATH,
CMOJIETIUPOBaTh, BbIpe3aTh/pacriedatatb Ha 3D-mpuHTEpe HYXKHBIE JJIEMEHTHI, a 3aTeM
MIPOTECTUPOBATH CAMOCTOSITENILHO pa3paboTaHHOE YCTPOHCTBO.

Keiic 2. PazpabaTsiBaem VR/AR-nipuiioxenus

Ilocne ¢opMupoBaHUS OCHOBHBIX MOHATUN BUPTYaJbHON pEaNbHOCTH, MOJTYYEHHS HABBIKOB
pabotsl ¢ VR-o6opymoBanuem B T1epBoM Kkeiice (34 d), oOywaromuyecs TEPEXOIsIT K
PacCMOTPEHUIO MOHATUN JOTIOJHEHHON M CMEIIAHHOW peallbHOCTH, pa30UpaloT UX OCHOBHbBIE
ornuus 0T BUpTyanbHOH. Co3maror cobctBeHHoe AR-mpunoskenue (augmented reality —
JIOTIOJTHEHHAsl pealbHOCTh), OTpabaThiBas HABBIKM PAa0OTHI ¢ HEOOXOIMMBIM B JajibHEHIIeM
IIPOrpaMMHBIM 00€CIIeUeHUEM, HaBbIKU AU3aHH-TIPOEKTUPOBAHUS U AU3aiH-aHATUTHKH.
OObyuaromuecs Hay4yaTcsl paboTaTh ¢ KPYMHEUIIMMH PEMO3ZUTOPUSIMH OECIUIATHBIX TPEXMEPHBIX
Mojieniel, CMOTYT MUHUMAJIbHO aJallTUPOBATh MOJIEIHN, UMEIOLIHECS B CBOOOJHOM JIOCTYIE, IO
cBOM HYXIbl. HaumHaercss 3HAKOMCTBO CO CTPYKTypoil HHTepdeiica mporpammel ans 3D-
MojienMpoBaHus (10 yCMOTpeHHI0 HacTaBHMKa — 3ds Max, Blender 3D, Maya), 0CHOBHBIMU

KOMaHJaMu. BBOI[SITCSI IMOHATHSA «KIIOJIUTOHAJIBHOCTB» U KTCKCTYypa».

14. IIporuo3upyemsie pe3yJbTaThbl.

JIMYHOCTHBIE pe3yJbTAThI:

e KPUTHYECKOE OTHOIIECHUE K MH(pOpMaNUu U n30UpaTeIbHOCTh €€ BOCTIPUSATHSI,

e  OCMBICIICHHE MOTUBOB CBOMX JICMCTBUI MPH BBHINOJIHEHUY 3a1aHUN;

e pa3BUTHE JIFOOO3HATEIBHOCTH, COOOPA3UTEIBHOCTH TIPU BBIOJHCHUH Pa3HOOOPAa3HBIX
3a/1laHui MPOOJIEMHOTO U AIBPUCTUYECKOTO XapaKTepa;

e pPa3BUTHE BHUMATEIbHOCTHU, HACTOMYMBOCTH, LEIEYCTPEMIEHHOCTH, YMEHUS NPEOJI0IEBATh
TPYAHOCTH;

e Pa3BUTHE CAMOCTOSITEIILHOCTH CYXICHHI, HE3aBUCUMOCTH M HECTAHIAPTHOCTH MBILJICHUS;

e OCBOGHHE COIMAIILHBIX HOPM, MPaBHJ TOBEAEHUsS, polich U (OpM COILMATHHON JKU3HU B
rpyIImax u cCooOIIecTBax;

e (opMUpOBaHHE KOMMYHUKATHBHON KOMIIETCHTHOCTH B OOIICHHMH W COTPYIHUYECTBE C
JIPpYTUMH 00Yy4arOIIUMUCH.

MertanpeamMeTHbie pe3yabTaThbl:

Pecyismusnvle yHusepcaivivie yuebnvle 0eucmeust.

e yMEHHUE NPUHHUMATh U COXPaHATh YUeOHYIO 3aJauy;
e YMEHME IUIAHUPOBATH IIOCJIEI0BATEIBHOCTD IIAr0B aIrOPUTMa I JOCTHKEHHUS LI,
e YMEHHE CTaBUTh IIeJb (CO3AaHHME TBOPUYECKOW pPabOThI), MIAHUPOBATH JOCTHXKEHHE ITOH

LTI,



e  YMEHHE OCYILECTBIISTh UTOTOBBIM U MOIIArOBBINA KOHTPOJIb 110 PE3YJIBTATY;

e  CIIOCOOHOCTH aJIEKBaTHO BOCIIPUHUMATDH OIIEHKY HACTABHUKA U APYTUX 00YUarOIINXCS;

e yYMEHHE pa3inyaTh CIoco0 M pe3ysbTaT IeHCTBUS;

e YMEHHUE BHOCUTb KOPPEKTHBBI B JECHCTBHS B CIIy4ae DPACXOKIEHUS pe3ysibTaTa pPELICHMS
3a/1la4 Ha OCHOBE €€ OLIEHKU U y4€Ta XapaKTepa ClIeTaHHBIX OMIHOO0K;

e YMEHHE B COTPYAHHYECTBE CTAaBUTh HOBbIE YUeOHbIC 3a/1a4H;

e CIIOCOOHOCTH NMPOSIBIIATH MO3HABATENIbHYIO HHUIIMATUBY B yUEOHOM COTPYIHUYECTBE;

e yMEHHE OCBAaMBaTh CHOCOOBI pEIICHUS MPOOJIEM TBOPUECKOTO XapakTepa B KU3HEHHBIX
CUTYyalUsX;

e YMEHHE OLICHUBATH MOJYYAIOIUKCA TBOPUECKUM NPOAYKT U COOTHOCHUTD €T0 C U3HAYAIbHBIM
3aMBbICJIOM, BBIIIOJIHATH [0 HEOOXOAUMOCTH KOPPEKIHMH JH00 MPOaYKTa, INOO 3aMbICIa.

Ilo3nasamenvhbie YHUBEDCAIbHDLE V'{€6Hbl€ oeticmeusi.

e YMEHHE OCYLIECTBIAThH MOUCK UHPOPMALINU B MHIAUBUAYAIBHBIX HH()OPMAITMOHHBIX apXUBax
oOyuarorierocsi, UHGOPMAIIMOHHON cpefe 00pa30BaTEILHOTO YUpexIeHUs, (eaepanbHbIX
XpaHWIUIIAxX HH(POPMALIMOHHBIX 00Pa30BaTENbHBIX PECYPCOB;

e YMEHHE UCIOJIB30BaTh CPEICTBA UH(POPMALIMOHHBIX 1 KOMMYHUKAIIMOHHBIX TEXHOJIOTHM JIJIs
pelIeHNns KOMMYHUKATUBHBIX, [I03HaBATEIbHBIX U TBOPUECKUX 3a7a4;

e yYMEHHE OPUEHTUPOBATHCS B pa3HOOOPA3UU CIIOCOOOB pPELICHHs 3a/1ay;

e yYMEHHUE OCYILIECTBIATh aHAJIU3 OOBEKTOB C BBIIECICHUEM CYLIECTBEHHBIX M HECYLIECTBEHHBIX
MIPU3HAKOB;

e yYMEHHE MPOBOAMTH CPAaBHEHHE, KIACCU(DUKAIHIO 110 33JaHHBIM KPUTEPHUSIM;

e yYMEHHE CTPOUTH JIOTHUECKUE PACCYKIEHHS B (popMe CBSA3M MPOCTHIX CYXIEHHUH 00 00BEKTE;

e yMEHHUE YCTaHABJIMBATh AaHAJIOTUH, IPUUMHHO-CJIEICTBEHHbIE CBA3H;

e yYMEHHE MOJEJIMPOBaTh, NPEOOPa30BhIBATh OOBEKT U3 YYBCTBEHHOH (POpPMBI B MOJEINb, IIe
BBIJICJICHBI CYIIECTBEHHBIE XapaKTEPUCTUKH O00BEKTa (MIPOCTpaHCTBEHHO-TpaduvecKas WIH
3HAKOBO-CUMBOJINYECKAs );

e yMEHHE CHHTE3MpOBaTh, COCTABIATH II€JIO€ W3 YacTeid, B TOM 4YHCIE CaMOCTOSTEIbHO
JIOCTPanBaTh ¢ BOCIIOJIHEHMEM HEIOCTAOIIMX KOMIIOHEHTOB.

Kommynuxamuensle yHusepcaibHole V'{€6Hbl€ oelicmeus.

e yMEHHE ApryMEHTHUPOBATh CBOIO TOYKY 3pEHHs Ha BBHIOOD OCHOBAHHUN U KpPUTEPHUEB IPH
BBIJICJIEHUH TTPU3HAKOB, CPABHEHUH U KJIaCCUPHUKAIIMU O0BEKTOB;

e yYMEHHE BBICIYIINBATh COOECEIHMKA U BECTU JHAJIOT;

e CIOCOOHOCTH MPHU3HABATh BO3MOXHOCTh CYIIECTBOBAHUS PA3JIMYHBIX TOUYEK 3PEHHUS U MPaBO

KaxXJ0ro uMEThb CBOIO,



e yMEHHE I[UJaHMPOBaTh Yy4yeOHOE COTPYIHHYECTBO C HACTaBHUKOM M  JPYTUMH
00y4aroIUMUCS: ONPEAEIATh 1eNd, GYHKIIMHA YYaCTHUKOB, CIIOCOOBI B3aUMOIEHCTBUS;

e YMEHHME OCYLIECTBJIATH IIOCTAHOBKY BOIPOCOB: MHUIMATUBHOE COTPYAHUYECTBO B IIOMCKE U
cbope uHpopmanuy;

e yMEHHE pa3peliaTb KOH()IUKTHI: BBIIBICHUE, UIEHTHU(UKALNS MPOOJIEMBl, TOUCK U OLIEHKA
aJIbTEPHATUBHBIX CIIOCOOOB pa3pelieHNs: KOH(INKTA, IPUHATHE PELICHUS U €0 peaan3alys;

e YMEHHME C JOCTATOYHOM MOJHOTOW M TOYHOCTBIO BBIPAXKaTh CBOW MBICIN B COOTBETCTBUM C
3a/1a4aMH U yCJIOBUSIMU KOMMYHUKAIINY;

e BJIQ/ICHUE MOHOJOIMYECKON M JUAIOTHYECKO (hopMamu peun.

IIpeaMeTHBIE pe3yJIbTAThI

B pe3ynbpTaTe ocBOCHHS IPOrpamMMBbl 00yJarOmInecs TOJKHBI

3Hamb:

e  KIIIOYEBBIE OCOOCHHOCTH TEXHOJOTHI BUPTYaJIbHON U JOMIOJHEHHOHN pearbHOCTH;

e MPHUHLUIBI pAaOOTHI IPUIOKEHUI ¢ BUPTYaJIbHOW U IOTIOJIHEHHON pealbHOCTHIO;

e IIEPEUYCHb COBPEMEHHBIX YCTPONCTB, MCIOIb3YEMBIX AJII pabOThl ¢ TEXHOJOTMSMHU, U HX
IIpeHa3HAYECHNUE;

e OCHOBHOHU ()yHKIIMOHAJ MPOTPaMM JUIsl TPEXMEPHOTO MOJICIINPOBAHMS;

e TMPHUHUUIOBI U CIHOCOOBI pa3pabOTKU MNPWIOKEHUH C BUPTYaJbHOM U JIOMOJHEHHOU
PEeanbHOCTBIO;

e OCHOBHOHU (hYHKIIMOHAJI MIPOTPAMMHBIX CpeJl Uil pa3padOTKU MPUIIOKEHUN C BUPTYaITbHON U
JIOIIOJTHEHHOM PEAJIbHOCTHIO;

e 0coOeHHOCTH pa3paboTku rpaduveckux HHTepHencos.

Memby:

e HACTpauBaTh U 3aIyCKATh LIJIEM BUPTYaAJIbHON PEATBHOCTH;

e YCTaHaBJIMBATh U TECTUPOBATH NPUIIOKEHUSI BUPTYaJIbHOU PEAIbHOCTH;

e CaMOCTOSITEIBHO cOOUPATh OYKU BUPTYAIbHOM PeabHOCTH;

e (opmynupoBath 3aJja4y Ha MPOEKTUPOBAHUE UCXOAS U3 BBISIBIEHHON MPOOIIEMBI,

e  YMETb NOJIB30BATHCS PA3INYHBIMU METOJAMU I'€HEPALMH UICH;

e BBINOJIHATH IPUMUTHBHBIE ONIEPALIMU B IPOrpPaMMax JIJIsl TPEXMEPHOTO MOJIEIINPOBAHUS;

e BBINOJHATH IPUMUTHBHBIE ONEPAIMU B IIPOTPAMMHBIX CpeAax il pa3padOoTKU MPUIOKESHUN
C BUPTYAJIbHOM U JJOTIOJIHEHHOM pEabHOCTBIO;

e KOMIMJIMPOBATh MPUIIOKEHHUE U1 MOOMIIBHBIX YCTPOUCTB WJIM MEPCOHAIBHBIX KOMIIBIOTEPOB
Y pa3MeIaTh ero JJisl CKaYuBaHMs 0JIb30BATEISIMY;

e paszpabatbiBath rpaduueckuit unrepdeiic (UX/UI);



e pa3pabaTbiBaThb BCE€ HEOOXOJIUMBbIE TpaduuecKkue M BUIEOMATEpUATbl I Hpe3eHTaluu
MIPOEKTA;

e IIPEACTABIIATH CBOM MPOEKT.

gnademy:

e OCHOBHOW TEpMHUHONIOTHEH B O0O0JIACTH TEXHOJOTUH BHUPTYadbHOW U JOMOJTHEHHOMN
peanbHOCTH;

e 0a30BBIMU HaBBIKAMH TPEXMEPHOTO MOJIETUPOBAHUS;

e 0a30BbIMH HaBBIKAMH pa3paOOTKH MPUIOKEHUH C BHUPTYAIbHOM M JOMOJHEHHOMH
PEeanbHOCTBIO;

e 3HAHMAMH MO TMpHHUUIAM pabOTbl U OCOOEHHOCTSIM YCTPOHCTB BUPTYyaJbHOW U

JOTIOJIHEHHOM PEAIBHOCTH.

15. Kanenpapublii y4eOHblil rpa¢uk nporpaMmbl
Jlata Hayana peanu3zald NOporpaMMbl  OMNpeNeNseTcs MNpukazoM gupekropa MBOY

AnexceeBckast CIL. I'paduk popmupyercs mociae yrBepKAaeHUsT pacIIuCaHusI.

16. Ycii0Busi peanu3anuy NporpaMmai.

KanpoBssie yclioBHsl peau3aiiuy mporpaMmbl

TpeboBaHus K KaJIpOBBIM pecypcam:

YKOMIUIEKTOBAaHHOCTh 00Pa30BaTEIIbHOTO YYPEKICHUS TEJAarOrMYeCKUMHU, PYKOBOISIIMMHU U

WHBIMU paOOTHUKAMU;

e VPOBCHb KBaJM(HKAIMK TEIATOTHYECKUX, PYKOBOIAIIMX H WHBIX PaOOTHUKOB
00pa30BaTEIILHOTO YUPEKICHHS;

e HENpPEPHIBHOCTh MPO(ECCHOHATBHOTO PAa3BUTHA MEAATOTHUECKUX UM PYKOBOJSIINX
pPabOTHUKOB 00pPa30BATEIBLHOTO YUPEKICHUS, PEATU3YIONIEr0 OCHOBHYIO 00pa30BaTeIbHYIO
porpammy.

KomnereHnuu mnegarorn4eckoro pabOTHHKA, PEaTU3yIONIET0 OCHOBHYIO 00pa3oBaTEIbHYIO

porpamMmmy:

e oOecreunBaTh YCJIOBHUS U YCHEITHOW NEATENbHOCTH, TTO3UTUBHOW MOTHBAIIUH, a TaKKe
CaMOMOTHBUPOBAHUS 00YUYaIOIINXCS;

e  OCYIIECTBJIATH CAMOCTOSITENIbHBIN MOMCK U aHaJIU3 UH(OPMAIMU C MTOMOIIBIO COBPEMEHHBIX
WH(POPMAIIMOHHO-TTONCKOBBIX TEXHOJIOTHH;

e  BJIQ/ICHUE HHCTPYMEHTAMH MIPOEKTHOM IEATEIbHOCTH;

e yMEHHE OpPraHH30BHIBATH U CONPOBOXKAATH Y4EOHO-MCCIIEOBATEIBCKYI0 W TPOCKTHYIO

ACATCIIBHOCTD o6yqaronmxc;1;



e yYMEHHE MHTEPIPETUPOBATH PE3YIbTAThI JOCTHKEHUIN 00YyJatOLIIXCS;

e 0a3oBble HaBBIKM PabOTBl B mIporpammax s TpéxmepHoro mozenuposanus (3ds Max,
Blender 3D, Maya u ap.);

e 0a3oBble HaBBHIKM pabOTHl B MPOrpaMMHBIX Cpelax M0 pa3pabdOoTKe NPUIOKEHUH C
BUPTYaJIbHOHN U AonodHeHHOM peanbHOCThIO (Unity3D, Unreal Engine u ap.).

MarepHranbHO-TEXHUUECKUE YCIOBUS PEATU3aLH TPOrpaMMBbl

AnmnapaTHoe ¥ TEXHHUYECKOe 00ecreueHue:

e Pabouee MecTo 0OydaroIIerocs:

HOYTOYK: TPOU3BOAMTENBHOCTh Tmporieccopa (mo Ttecty PassMark — CPU BenchMark

http://www.cpubenchmark.net/): me menee 2000 emawHHI]; 00BEM OMEPAaTHBHOW MaMSATH: HE

MeHee 4 I'0; 00béM Hakomutens SSD/eMMC: e menee 128 I'6 (MM COOTBETCTBYIOIIMN IO

XapaKTePUCTHKAM MEPCOHATBHBIN KOMIBIOTEP C MOHUTOPOM, KJIaBHATypOH M KOJIOHKAMH);

MBIIIb.

o Pabouee MecTo HacTaBHUKA:

Hoytoyk: mporeccop Intel Core i5-4590/AMD FX 8350 — amanmoruunas wim Oojiee HOBas

Monenb, rpadpuueckuit mpoueccop NVIDIA GeForce GTX 970, AMD Radeon R9 290 —

aHAJIOTMYHAs WKW OoJiee HOBask MOjeNIb, 00BEM omnepaTuBHON mamsatu: He MeHee 4 10,

BugeoBbixoq HDMI 1.4, DisplayPort 1.2 unu Gonee HOBast MOAENb (MU COOTBETCTBYIOIIHA 1O

XapaKTepUCTHKAM [I€PCOHATIBHBIN KOMIBIOTEP C MOHUTOPOM, KJIaBHATypOl M KOJIOHKAMH);

nuieM BupTyansHoi peansbHocT HTC Vive uimu Vive Pro Full Kit — 1 mir.;

JTUYHBIE MOOMJIBHBIE YCTPOWUCTBA OOYYAIOIIUXCS M/UIM HACTABHUKA C ONEPAIMOHHOW CHCTEMOMU

Android;

[IPEe3eHTAMOHHOE O000pYyJOBaHUE C BO3MOYKHOCTBIO MOJKIKOYEHUS K KoMmIbloTtepy — 1

KOMILJIEKT;

GUImIapT ¢ KOMIUIEKTOM JIMCTOB/MapKepHas IOCKa, COOTBETCTBYIOIIUH HA0Op MHUCHMEHHBIX

pUHAANIeKHOCTEH — 1 1mT.;

ennHag cetb Wi-Fi.

ITporpamMHoe oOecnieueHue:

e 0duCHOE MPOrPAMMHOE 0OECTICUCHHUE;

e IporpamMmHoe obecreueHue s TpéxmepHoro MmonenupoBanus (Autodesk Fusion 360;
Autodesk 3ds Max/Blender 3D/Maya);

e TIpOrpamMMHas cpena i pPa3pabOTKH TPWIOKEHUH C BUPTYaJbHOW H JOTOJHEHHOM
peanbHocThIO (Unity 3D/Unreal Engine);

e rpaduyecKuii peJaKTop Ha BBIOOP HACTABHHKA.

Pacxonnrlie MaTCpHraJibl:



Oymara A4 171s1 pucOBaHUs M pacredyaTku — MUHUMYM | ynakoBka 200 J11CTOB;
Oymara A3 s pUCOBaHUSI — MHHHMYM I10 3 JINCTa HA OJTHOTO 00YJaroIerocs;
Ha0Op NPOCTHIX KapaHJalleld — MO0 KOJIMYECTBY 00yUaroIINXCs;

Ha00p YEPHBIX HIAPUKOBBIX PYUEK — M0 KOJIUYECTBY 00yUarOIIUXCs;

kaeu [IBA — 2 mr.;

KJIeii-KapaH1all — M0 KOJUYECTBY 00yJaroImuxcs;

CKOTY IIPO3paYHbII/MATOBBIA — 2 IIT.;

CKOTY JBYCTOPOHHUM — 2 IIT.;

KapToH/ToppokapToH g MaketupoBaHus — 1200*800 MM, mo oOxHOMY JIMCTY Ha JBYX
oOydJaronuxcs;

HO MAaKETHBIM — [0 KOJMYECTBY 00 yUaroluXcs;

JIE3BUS JUIA HOKa CMeHHBIE 18 MM — 2 IIT.;

HOKHHIIBI — M0 KOJINYECTBY 00YYaIOLTHXCS;

KOBPHUK JUIs PE3KU KapTOHA — 110 KOJMYECTBY 00YJarOIUXCS;

JUH3BI 25 MM U 34 MM — KOMIUIEKT, 110 KOJIMYECTBY 00YyUaIOIINXCS;

npornoauTeaIbHO0 — PLA-mmactuk 1,75 REC HeCKOIBKUX IIBETOB.

17. ®opMbl aTTECTALIUN
®dopMBI TIOJIBEICHUSI UTOTOB PeaIM3aIK 00Ie00Pa30BaTeILHONM TPOTPAMMEI

[lonBeneHne UTOroB peain3yeTcsl B paMKax 3allUThl pe3y/IbTaToB BelnonHeHus Keiica 1 u 2.
@DOopMBbI IEMOHCTPALIH PE3YIHTATOB 00yUEHUs
[IpencraBieHue pe3ynbTaToB 00pa30BaTENbHON JEATENBHOCTH MpPOHAET B dopMe MyOIUUHON
Ipe3CHTAluN pCIHGHI/Iﬁ KeiicoB KOMaHAaMHM W IOCICAYIOINMX OTBETOB BBICTYNAIOIINX Ha
BOIIPOCHI HACTaBHUKA U IPYIUX KOMaHI.
®opMbI TUATHOCTUKHU PE3yJIbTaTOB 00yUYEHHUs

Beceﬂa, TCCTUPOBAHUC, OIIPOC.

18. OneHouHbIe MaTepUAIBI

1) Texyas u IpoMeKyTOUHasi IMarHOCTHKA:

* TMarHOCTUYECKHUE 3a/1aHus, IPAKTUYECKHE 3aJJaHNs, TIPOEKTHI, OHJIAiiH TECTUPOBAHHUE;

2) uToroBasi AMArHOCTHKA (B KOHIIE KaXI0T0 rojia 00y4eHHs):

* AMarHocTuyeckas padboTa, MO3BOJISIONIAs BBIIBUTh HAJMUNUE/OTCYTCTBUE Yy peOEHKAa YMEHUH 110

M3y4aeMoi mpeaMeTHON 00JacTH, 3alUTa UTOTOBOTO MPOEKTA



19.

MeToanueckue MaTepuasIbl

Ob6meoOpasoBarenpHas  oOIIepa3BHBAIONAs MPOrpaMMa TEXHUYECKOW  HAMpaBIICHHOCTH

«Pa3paboTka MpUIIOKEHUI BUPTYAIBHOW W JOMOJNHEHHOH peanbHOocTH: 3D-MonmenupoBanue u

nporpammupoBanue»/ ABtop: Kysnenosa M. A./ COopHUK MeTOAMYECKHX MaTepuaioB / Mocksa.

OH®PO 2019

20. Cniucok JauTeparypsbl

1. Apnpuan Hloneccu. Kak crate au3aitHepom, He ipoAaB aymry absomy / [Tutep.

2. Xanna Jluntka, Tum Orwisu. Jlymait kak nuzaiinep. Jlu3ailH-MBIIIICHUE I MEHEIKEPOB /
Mann, UBanoB u ®@epbep.

3. Maiikn [Ixanna. Coxru cBoé moprdonmo! To, yeMy He ydar B JU3alHEPCKUX IMKONAX /
[Turep.

4. ®un Knusep. Uemy Bac He HayyaT B qu3aiH-11koje / Punon Kiaccuxk.

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/.



