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Pasznen Ne 1 Komnuiekce 0CHOBHBIX XapaKTePUCTHK MPOrPaMMBbI

JlomosHuTeNbHAS 00Ie00pa3oBarenbHas O0OIIepa3BUBaOIIas MporpaMma Io
Kypcy «BupTyanbHas peaqpbHOCTH» TMpeaHa3HadeHa s oOydaromuxcs 6 -9
kiaccoB. [Imanupyetcst k peanuzanmu B yueOHOM kabuuere «Touka Pocra» Ha
6aze MKOY COIII Ne 14 umenn H.H. 3aamenckoro
MNOACHUTEJIbHAS 3AITNCKA

MonynbHas JOMOJHUTENbHAS 00Ieo0pa3oBaTeibHas 00IIepa3BUBAOIIAS
MoauUITMPOBaHHAS TMPOTpaMMa TEXHHYECKOW HampaBieHHOCTH «BuprtyanpHas
peanbHOCTh» pa3paboTaHa B COOTBETCTBUM C METOJUYECKUMHU PEKOMEHIAIUSIMU
no pazpabotrke u odopmieHuto JOIL. — M, 2019 1 Ha OCHOBaHMM CJIEAYIOIINX

JOKYMCHTOB!

— @enepanpHoro 3akoHa «O0 odbpazoBanuu B Poccuiickoit deaeparium» ot
29.12.2012 Ne 273-@3;

— 'ocymapctBennoit nporpammbl  Poccuiickon ®Depepaunun  «Pa3zputue
ob6pazoBanus» Ha 2013-2020 rojpr;

— [Ipukaza Munuctepcta npocseiieHus PO ot 09 Hoso6ps 2018 r. No 196
«O0  yTBepXKIEHWM TOpSAAKA OpraHU3AMH W  OCYIIECTBICHUS
o0OpasoBarebHON NEeSATETbHOCTH 1o JOTIOJTHUTETHHBIM
00111e00pa30BaTebHBIM IPOrPaAMMaM»;

— CaHUTapHO — SNHUAEMHUOJIOTHYECKHX NpaBuil W HopmatuBoB CanlluH
24.4.3172-14 «CaHutapHO — DOIUJAEMHUOJIOTHYECKHE TPEOOBaHUS K
YCTPOMCTBY, COAEPKaHUIO, W  OpraHu3alMd  peXuMa  pabOTh
00pa3oBaTeIbHBIX OPraHU3alUM JOTMOJHUTEILHOTO 00pa30BaHUsl JeTE,
yTBepkaAeHHbIX  [loctaHoBienueM  IJ1aBHOro  rocynapCTBEHHOTO

canuTapHoro Bpaya Poccuiickoit @enepanmu ot 04.07.2014r. Ne 41;



— [Iucekma MunucrepctBa o6pazoBanus u Hayku P® ot 18.11.2015 Ne(9 —
3242 «Mertonnueckue pEKOMEH AN 10 IPOEKTUPOBAHUIO
JOTOJTHUTEIBHBIX oO0I11epa3BUBAIOIINX porpamMmm (BKIIIOUast
Pa3HOYPOBHEBBIE TPOTPAMMBI);

— YcTaBa MyHHIMIAIBHOTO YYPEKIAEHUS JONOJHUTEIBHOTO 0Opa30BaHUs
MOY HogoynbstHoBckoit CIII Ne 1

— [Ipukaz ot 30 centsOps 2020 r. N 533 «O BHeceHUM H3MEHEHUU B
MOPSAJOK  OpraHW3allil ¥ OCYUIECTBIEHHUS  00pa3oBaTEIbHOMN
NEeATENBHOCTH 1o JOTIOJTHUTEBHBIM o011e00pa3oBaTeIbHbIM
nporpaMMam, YTBEPKICHHBIM OpHrKa3oM MUHHCTEpCTBA MPOCBEUICHUS
Poccuiickoii @eaepaunn ot 9 Hos0pst 2018 1. Ne 196»;

® CII 2.4.3648-20 CaHuTapHO-3IUAEMHUOJIIOTUYECKHE  TpeOOBaHHS K

OpraHu3alysIM BOCHUTaHUS U OOy4YEHUs, OTAbIXa U O3JOPOBJICHUS JETEH U

MOJIOJICHKU;

— Ilpukaza MuHHCTepCcTBa HayKM M BBICIIEro oOpa3oBaHusi Poccuiickoii
®enepanuu 1 Munucrepersa npocsenienust Poccuiickon denepanuu ot
05.08.2020 r. Ne 882/391 "OO6 opraHuzauMd W OCYLIECTBICHUU
00pa3oBaTeNbHON JIEATENILHOCTH MpPU CETEBOM (opMe peann3anuu
00pa3oBaTeIbHBIX MTPOTPAMMY;

® JlonoxeHUss O MOHMTOPUHIE OCBOCHMS YYallUMUCSA JIONOJHUTEIbHBIX
oOmieo0pa3oBaTeNbHBIX ~ MPOTpaMM  MYHHUIIUIAIBHOTO  OFOKETHOTO

YUpeXKACHUS JOMOJHHUTENbHOTO obpa3zoBanus «HoBoynbsiHOBCKUN Jlom
TBOPYECTBAY.

BupryanbHas W JOMOJIHEHHAsT PEAJbHOCTH — OCOOBIE TEXHOJOTUYECKHE
HaIpAaBJICHUS], TECHO CBSI3aHHBIE C APYTUMH. DTU TEXHOJOTUU BKIIFOYEHBI B CIIUCOK
KJIIOUYEBBIX M OKa3bIBAIOT CYIIECTBEHHOE BIIMSHUE HA PA3BUTHUE PBHIHKOB.

[IpakTuuecku st KaKA0W MEepCIeKTUBHON MO3UIMK OyaylIero KpaifHe MoJie3Hb



Oyayt 3HaHuss u3 obOnactu 3D-monenupoBaHMs, OCHOB MPOTPaMMHUpPOBAHUS,

KOMIIBIOTCPHOI'O 3pCHHUA U T. II.

CornacHO MHOTOYHCIEHHBIM HcchefoBanusM, VR/AR-pbiHOK pa3BuBaercs
O OKCIOHEHTe — COOTBETCTBEHHO, €My HEOOXOAMMBI KOMIIETCHTHBIC

CIICHUAJIMCTBI.

B Xome mnpakTHYECKUMX 3aHATUM 10 MPOrpaMMe BBOJHOIO MOIYJI
oOyyJarouecsi MO3HAKOMATCS C BHUPTYaJbHOW, JOMOJHEHHOM M CMEIIaHHON
pPEAIIbHOCTSIMH, MOMMYT MX OCOOCHHOCTH M BO3MOKHOCTH, BBISIBIT BO3MOJKHBIE
CHOCOOBI MPUMEHEHMSI, @ TAKXKE ONpeAeNAT HauOoyiee MHTEPECHbIE HalpaBICHUS
JUIsL  TalbHEWIIEero yriayOJieHus, NapajyielbHO pa3BUBas HAaBBIKM JM3aHH-

MBIIIJICHUA, JIM3aiiH-aHaJIn3a u CITOCOOHOCTH co31aBaThb HOBOC U BOCTp€6OBaHHOC.

CuHepruss METOJOB M TEXHOJOTMi JacT oOydYarolmeMycsi YHUKaJIbHbIE
METanpeAMETHbBIE  KOMIIETEHLMH, KOTOpble OyayT moje3Hel B  cdepe
MPOCKTUPOBAHMS, MOJEIUPOBAHUSI OOBEKTOB U  MPOILIECCOB, pa3pabOTKU

IIPUIIOKEHUMN U JP.

[Iporpamma 1aér HeEOOXOOUMBbIE KOMIIETEHLMHM JJId  JaJIbHEHIIEro
yriayOlIEHHOTO OCBOEHUS NHM3alHEPCKHUX HAaBBIKOB UM METOAMK MPOEKTUPOBAHUS.
OCHOBHBIMM  HANPABJICHUSMH B H3YYEHUM TEXHOJOTHM BHUPTYaJlbHOW U
JOTIOJTHEHHOM PEeanbHOCTH, C KOTOPHIMHU MO3HAKOMSTCS OOydarouiuecss B pamKax
MOJyJI, CTAaHYT HayaJbHbIE 3HAHUS O pa3pabOTKe MPWIOKEHUU AJI PA3IUYHBIX
YCTPOMCTB, OCHOBBI KOMIIBIOTEPHOTO 3peHus, ©Oa3zoBble moHsATUA  3D-
MozenupoBaHus. YUepe3 3HAKOMCTBO C TEXHOJOTHSIMU CO3/1aHUs COOCTBEHHBIX
YCTPOUCTB M pa3pabOTKU MPUIIOKEHHN OyIyT pa3BUBAThCS HCCIEIOBATEIbCKUE,

MHKCHCPHBIC U ITPOCKTHBIC KOMIICTCHIINU.

OcBoeHuEe 3TUX TEXHOJOTMH MOJpa3yMeBaeT IMOJy4YeHUuEe psga 0a3z0BbIX
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KOMIIETEHIINM, BJIaJeHUE KOTOPBIMU KPUTHUYECKH HEOOXOAUMO  JHOOOMY

CHEIUATNCTY Ha KOHKYPEHTHOM phIHKe Tpyaa B STEAM-mipodeccusix.

JlonoTHUTENbHOCT, nporpamMmbl:  CuHepruss METOAOB M TEXHOJIOTHH,
UCIIOJIb3yeMbIX B HampaBiieHun «Pa3paboTka NpPUIIOKEHUA BHUPTyalIbHOU U
JOTIOJITHEHHOM peaspHOCTIY, JacT oOyuJaromemMycs YHUKaJIbHBIC
METanpeIMETHbIE  KOMIIETEHIIMH, KOTOpble OyAyT TMOoJe3Hbl B  cdepe
IPOEKTUPOBAHUS, MOJCIUPOBAaHUS OOBEKTOB U MPOIECCOB, pa3pabOTKu
MIPUJIOKEHUH U Jp.

AKTYaJlbHOCTh: BUPTYyaJibHas W JIOMOJIHEHHAs pPEaJbHOCTH — OCOObIe
TEXHOJIOTUYECKUE HAMPABICHUS, TECHO CBS3aHHBIC C JAPYTMMHU. DTH TEXHOJIOTUH
BKJIFOYEHBl B CHMCOK KIFOYEBBIX W OKa3bIBAIOT CYIIECTBEHHOE BIIUSHUE Ha
pa3BUTHE PHIHKOB. [IpakTHUeCcK /sl KaXKI0M NEpCIIEKTUBHON MO3UIIUU Oy ayIIEro
KpaiilHe TmoJe3Hbl OyayT 3HaHus u3 obOmactu 3D-monenupoBaHHs, OCHOB
POrpaMMHUPOBAaHUS1, KOMIIBIOTEPHOTO 3PEHUS U T. II.

OTiuvuTe/IbHBbIE 0COO0EHHOCTH NMPOIrPAMMBI: 3aKJIIOYAIOTCS B 3aHUMATEIbHOU
dbopme 3HAaKOMCTBA y4aIllerocsi C BUpTyalbHON pealibHOCThIO, co3annio VR u AR
NPWIOKEHUH, TpakThdecku ¢ Hydasd. OOydarommMecss MOCTUTaT —IMPOIIECCHI,
MPOUCXOJAIINE BO BpEMSI CO3JIaHUSI NMPUIIOKEHUM, co3nanua 3D moxnenen. A tak
K€ B HWHKXCHEPHOW HANpaBJIEHHOCTH OOy4YEeHHUs, OCHOBAHHOM Ha HOBBIX
UH(OPMAITMOHHBIX TEXHOJIOTHSIX, YTO CIIOCOOCTBYET Pa3BUTUIO MH(POPMAIIMOHHOM
KyJbTYpbl U B3aUMOJICUCTBUIO C MHPOM HAayYHO-TEXHHUYECKOrO TBOpPUYECTBA.
ABTOpPCKOE BOIUIOIICHHE 3aMbIClla B aBTOMATU3UPOBAHHBIE MOJEIH U TMPOEKTHI
OCOOEHHO BaXXHO [UJIS IIKOJBHUKOB, Yy KOTOpPbIX HamOoJjiee BbIpaXKeHa

HCCJIEA0BATCIbCKAasA KOMIICTCHIIMA.

NunoBanuonHocth  mporpammbl:  [Iporpamma  ma€t  HeoOXoauMbIe

KOMIETEHIIMM JUIsl  JajbHeiiiero yriyOJ€HHOrO OCBOCHMS JIHM3alHEPCKHUX



HaBBIKOB U METOJMK MPOEKTUpOBaHUs. OCHOBHBIMU HANpPAaBICHUSMHU B U3YyUYECHHUU
TEXHOJIOTUHA BUPTYyaJIbHOM W  JOMNOJHEHHOW pPEANbHOCTH, C KOTOPBIMH
MO3HAKOMSTCSl OOydYaroluecs B paMKax MOJYJsl, CTaHYT HadajbHbIC 3HAHUS O
pa3pabOTKe MPUIIOKEHUN JISI PA3JIUYHBIX YCTPOMCTB, OCHOBBI KOMIIBIOTEPHOTO
3peHus, 0a3oBbie TOHATUS 3D-MopenupoBanus. [lo3BosisieT pa3BUTH KPYTro30p
IIKOIbHUKA W C(OPMHUPOBATH OCHOBHI WH)KEHEPHOTO MBIIUICHUS, CO3/1aTh
KOMAaHy €IMHOMBIIIUICHHUKOB.

1. Bocnumamensnaa nanpasieHHocmb: YUcOHOE 3aHSATHE B CHUCTEME
JIOTIOJTHUTEJIBHOTO 00pa30BaHUs HAMPaBIEHO HA Pa3BUTHE JMYHOCTHO-
CMBICIIOBOM cepbl pedeHKa, MpeaHa3HAYeHHUE Ie1arora JOMOJHUTEILHOTO
o0pa3oBaHMsI B TOTOBHOCTH MPOXOKJEHHUS IMO3HABATEIBHOIO IMpoIlecca B
COTBOPUYECTBE C O0YYAIOLITUMHUCS.

IIEJIeBbIE OPUEHTUPHI YUYEOHBIX 3aHSITHM B CHUCTEME JOMOJHUTEIHLHOTO

00pazoBaHuUs:

— BKJIIOYEHHE OOydYarouIuxcsi B HMHTEPECHYIO M IMOJIE3HYIO I HUX
JESATEIBHOCTh, B XOJ€ KOTOPOM J€TH MNpUOOPETAIOT COLUAIBHO
3HAYMMBbIE 3HAHMS, BOBJIEKAIOTCS B COLMAIBHO 3HAYMMBIE OTHOIICHMS,
[OJIyYarOT OIBIT YYaCTHUs B COUUAIBHO 3HAYUMBIX JIE€JIaX;

— peanu3anys BaXHBIX I JIMYHOCTHOTO PAa3BUTHUS  COLMAIBHO
3HaYUMBIX (OPM U MOJENIel TOBEICHNUS;

— (hOpMHUPOBAHUE U PA3BUTUE TBOPUYECKUX CIIOCOOHOCTE;

— MOOUIPEHHE NeAaroraMu JONOJIHUTENBHOIO 00pa3oBaHUsl AETCKUX
MHULIAATUB U JIETCKOT'O CAaMOYTPABIICHHUS.

Anpecat mnporpamMmbl: B peanuzanuu  JaHHOW — JOTOJIHUTEIIBHOU
porpamMmbl OObEAMHEHUSI MOTYT y4acTBOBatTh yvamuecs 10-15 ner, He umeromue
MPOTUBOMOKA3aHUN MO COCTOSIHUIO 310POBbsi. be3 BO3HUKHOBEHHUSI CEPHE3HOTO
WHTEpeca K TeXHUKE, 0€3 MPAKTUKHU CAaMOCTOSITEILHOTO TIPOBEICHUS] TEXHUYECKOTO
uccieoBaHus, 0e3 TPUOOpPETCHHS YMEHHS pelllaTh TEeXHUYECKHEe 3ajadyu, He
MOXKET C(HOPMUPOBATHCS YETOBEK, CIIOCOOHBIN B MOCIEACTBUHU YCIICITHO paboTaTh
B chepe uHPOPMAIMOHHBIX TEXHOJOTUM. Ywyaluecs, 3aHUMAIOIIUECS B

TEXHNYCCKOM O6’[>€)]I/IH€HI/II/I «BI/IpTyaJ'IBHaH pPE€aIbHOCTL» COBCPIIAIOT OTKPBLITHUA,



CO3/Ial0T TPUJIOKEHUSI. TBOPYECTBO JETEl — OCHOBAa PAa3BUTHUS AKTUBHOCTH,
CaMOCTOSITENIbHOCTH, HMITYJIbC [IJISl YYalllUXCSd B JIOCTHOKEHUM  OJECTSIIMX

pe3ynbTaroB B 3D MoeMpoOBaHUM.

O0beM U CPOK 0CBOEHMS MPOTPAMMBI:
[Iporpamma paccuntana Ha 68 yacoB B roJ.
®dopma oOyueHus: ounas (3akon Ne 273-D3, ri1. 2, ct. 17, 1. 2),
C BO3MOYKHOM JUCTAHIMOHHON paboToi (3akod Ne 273-D3, 1. 2, cr. 17, 1. 4)

Dopmul peanuzayuu nPOPaAmMmsl yepe3: METOIUUECKHE BUIBI IPOAYKLIUN

(pa3paboTku JAENOBBIX UTp, Oecell, KOHKYPCOB, OTKPBITHIX 3aHATHUN, MacTep -
KJIaCCOB u T.J1.);
PEKOMEHJAIMK 10 TMPOBEACHUIO MPAKTHYECKUX paldOT; JIUAAKTHUYECKUA U
JEKIIMOHHBI ~ MaTepHalibl; BCEBO3MOXKHBIC (OPMBI  MPOBEACHUS  3aHITHA
(TpaguIMOHHOE 3aHATHE, KOMOWHHPOBAHHOE 3aHATHE, JICKLUS, MPAKTUYECKOe

3aHATHE, 3alIUTa MTPOCKTOB, KOHPEPEHIIHS)

JUJ1s1 3JIEKTPOHHOI0 M IMCTAHIMOHHOI0 00y4eHHS UCIOJIB3YIOTCS:

- cait obpazoBarensHoil opranuzanuu MOY HooynbesnoBckast CILI No 1
(myOnukanys MHGOpMAIMU O Havaje peain3alliid BHEYPOUHOU IeATeIbHOCTH;
MyOJIMKAIUsl CETEBOTO pacHKCaHUsl, OOBSABICHUS U AP );

- Start Zoom (opranu3anusi KOHCYJIbTUPOBAHUSI, OOIIIECHUS

00yyJaroIMXcs Meaarorom, 00CykJIeHue MpoosieM, CoO3aHue TPy IS
MyOJIMKAIIMU MaTepUajIoB CETEBOTO B3aUMOJICHCTBUS, 0OMEH pe3ybTaTaMu
OCBOCHHSI MPOTPAMM BHEYPOUHOU JACATEIHHOCTH, YUCOHBIX MOTYJICH;

JTUCTAHIIMOHHOE O0y4eHue JeTel);



- HHTEPHET-COO0IIECTBA, CAUTHI IETCKUX O0BEAMHEHHUH, CAUTHI EYATHBIX U
AIEKTPOHHBIX U3JaHUN, My3€H (paCIIUPEHHUE KYJIbTYPHOTO MPOCTPAHCTBA
caMopeaIn3aliu JUYHOCTH, CTUMYJIMPOBAHUE UX K TBOPUECTRBY ).

Ha 3aHaATMSIX  HMCHONB3YIOTCS — pa3iuyHble  (OpMBI  Opranu3anuu
00pa3oBaTEIBLHOIO MPOIECca:
-paboTa 1o MoArpymnmnam;
-TPYTIOBBIE;
-UHIUBU Ty aJIbHBIC.
Memoowt oOyuenus:
- OOBACHUTEILHO-WILTIOCTPATUBHBIN;
- HacTUYHO-TIOMCKOBBI;

- UccnenoBarenbCKUM.

Ocobennocmu opzanuzayuu 00pa306amenbH0O20 npoyecca:

['pynna ¢ mOCTOSHHBIM COCTaBOM YYalIUXCsl OpPTraHW30BBIBAECTCS B Hayale
oOydenus aist yqamuxcst 12 — 15 ner, Hanonusemocts rpymisl 8-10 denosek.

- 3aHsATUS OpOBOJATCS ¢ rpynmnoi Aeteit Ha 6aze MOY HosoynbsinoBckas CIII
Nel ¢ BO3MOXKHBIM TUCTAaHIMOHHBIM 00yueHHeM (OHJIalH, odiaiin);

- 'pynma copmupoBana u3 pa3HbIX BO3PACTHBIX KATETOPUI

(pa3HOBO3pACTHBIE TPYIIIIHI).

I'pynma  sBisieTcss  OCHOBHBIM ~ COCTaBOM  OObEOUHEHUS  (KPY¥KKa).
JUtst peanu3anyy MporpaMMbl HCIOJIb3YIOTCS TAKUE NEAArOTMYECKUE TEXHOJIOT MU

-TMYHOCTHO-OPUEHTUPOBAHHOE O0yUEHHUE

-IPOEKTHAs AESATEIbHOCTb

-UKT — rexHomornu

-rpoBeie TEXHOJIOTUU



HUKT: 0COOEHHOCTH METOAMKH - KOMIBIOTEPHBIE CpEACTBA OOy4YEeHHS
HA3bIBAIOT MHTEPAKTUBHBIMH, OHHM O00JIAJJAl0T CIOCOOHOCTBIO «OTKIMKATHCS» Ha
JCUCTBHS yUYEHUKA M yUUTENs, «BCTyNaTh» C HUMHU B JHMAJIOT, YTO M COCTaBIISET
IJIAaBHYIO0 OCOOCHHOCTh METOAMK KOMITBIOTEPHOTO 00yUYEHHUSI.

TexHonoruss MPOEKTHOTO OOYYEHHsS: B OCHOBE METO/JAa MPOEKTOB JICKHUT
pa3BUTHE TMO3HABATEIIbHBIX HABBIKOB OOYYaIOIIMXCS, YMEHHH CaMOCTOSITEIHHO
KOHCTPYUpPOBaTh CBOM 3HAHMS U OPHUEHTUPOBATHCS B HHPOPMAIMOHHOM
IPOCTPAHCTBE, Pa3BUTHE KPUTHUYECKOTO MbIIUICHUA. MeToa NpOeKTOB Bcerna
OPHUEHTHPOBAH HA  CaMOCTOATEIBHYIO  JEATEIBHOCTh  ydYalluxcs  —
MHIMBHUIyaJIbHYIO0, MTAPHYI0, FPYIIOBYI0, KOTOPYIO OOydYaroIMecs BBIIOJIHSIOT B
TEUYCHUE OMPEACIEHHOTO OTPe3Ka BPEMEHU. JTOT METOJI OPTaHUYHO COUETAETCS C
TPYMIIOBBIM MOJIX0A0M K 00YYEHHUIO.

OCHOBHBIMU NPUHIUIIAMH 00YUYEHHUS SBIISIOTCSL:

1. JloctynHOCTh - MpPEAyCMAaTPUBAET COOTBETCTBHE OOBEMa U TIIyOMHBI
y4e0HOro Marepuaga ypoBHIO OOLIETO pa3BUTHs 00YUYaIOUIMXCS B JaHHBINA EPHOJ,
Osaroziaps YeMy 3HaHUS U HABBIKK MOTYT OBbITh CO3HATEIbHO U MPOYHO YCBOCHBI.

2. CBsI3b TEOpUM C MPAKTUKON - 00s3bIBAECT BECTH 00Pa30BATEINBHBIN MPOIIECC
TaK, 4TOOBbl OOyYAIOIIMECs MOTJIM CO3HATENBHO MPUMEHSTh MPUOOPETEHHbIE UMU
3HAHUA Ha TPAKTHKE.

3. Co3HATENBbHOCTh M AKTUBHOCTH OOYYEHHS - B mpoliecce OOydeHHUS BCE
JIEHUCTBUSA, KOTOpbIE OTpabaThiBaeT OOYYArOIIUIICS, TOJDKHBI ObITh OOOCHOBAHBI.
HyxHO yuuTh AeTell KpUTHUYECKH OCMBICIMBATh W OIICHMBATHh (DAKThI, Jenas
BBIBO/IbI, pa3peliaTh BCE COMHEHHS C TEM, YTOOBI MPOLIECC YCBOCHUS U HapabOTKU
HEOOXOMMBIX HABBIKOB MPOUCXOIUIN CO3HATEIBHO, C MOJHON YOKICHHOCTHIO B
NpaBWILHOCTH  OOy4YeHHMS.  AKTHBHOCTh B OOyYeHHWH  Tpernojiaraer
CaMOCTOSITENIbHOCTh, ~ KOTOpasi ~ JOCTHUTaeTcs XOpouledl  TeopeTHyeckol U

MPaKTUYECKON MOATOTOBKOM M pabOTOi meaarora.
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4. HarnsgHOCTh - OOBSICHEHNE TEXHUKH COOPKH POOOTOTEXHUYECKUX CPEICTB
Ha KOHKPETHBIX W3ACIMIX M MPOTPAaMMHBIX MpoAykTa. JId HarasgHOCTH
MPUMEHSIOTCS CYLIECTBYIOLIME BUAECOMATEpPUAIbl, @ TaK K€ MaTe€puajbl CBOETrO
W3TOTOBJICHHUS.

5. CUCTEMaTUYHOCTh W  MOCJENOBAaTEIbHOCTh - MaTepuang Jaercs 1o
ONpPEIEICHHOW CHUCTEME U B JIOTHYECKOW MOCIEI0BATEILHOCTH C LEJIBIO JIYUIIEro
ero ocBoeHus. Kak mnpaBwio, 3TOT MNPUHLOUIN MPEIyCMATPUBAET HU3YUYEHUE
npeaMeTa OT MPOCTOrO K CI0KHOMY, OT YaCTHOT'O K 00IIeMy.

6. JInuHOCTHBIN MOaX0A B 00YUEHHH - B TIPOIIECCe O0yUEHHs MeJaror HCXOAUT
u3 WHIMBUAYAJIbHBIX 0COOEHHOCTEM neren (YpaBHOBEILIEHHBIH,
HEYPABHOBEIICHHBIA, C XOpOILICW MNaMATbIO WM HE OYE€Hb, C YCTOUYUBBIM
BHHMaHHEM WJIA PACCESTHHBIN, C XOPOIIEH WM 3aMEUICHHOW peakuue, u T.1.), U
ONHUpPasiCh Ha CUJIbHBIE CTOPOHBI pEeOEHKAa, JOBOAMUT €ro MOATOTOBICHHOCTH [0
YPOBHS 00IIMX TpeOOBaHMUIA.

Pexxum 3ansaTuid. 3ansTtus npoBoasTcs 1 pa3 B Henento mo 2 yaca
- IIpomomxurensHOCTh O HOTO 3aHATHS — 40 MUHYT, epepsiB 10 MUHYT.
YpoBeHb peaiu3yeMoil IporpaMmbl — CTAPTOBBIM.
1.2. Heanb u 3axa4u
Heas mnporpammsbl: (GopmupoBanve yHuKanbHbix Hard- wu  Soft-
KoMIeTeHIIH 1o padote ¢ VR/AR-TexHomorussMu depes MCHONIb30BaHUE Kekc-

TEXHOJIOTUH.

3amauu mporpamMmsbi:

Oo6vuarowue:

— 0ObsACHUTH 0a30Bble MOHATHUS Ccdepbl pa3padOTKU  MPUIOKEHUHN
BUPTYAJIbHOM U JIOMIOJIHEHHOW pPEajbHOCTH: KIIFOUEBbIE OCOOCHHOCTH TEXHOJIOTHM

U WX pas3auuus MexAy coOoil, maHopamMHoe (POTO M BHUAEO, TPEKUHI PEATbHbIX
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00BEKTOB, MHTEP(ENC, MOTUTOHATEHOE MOIETUPOBAHNE;

— chopmupoBaTh 0a30BbIE HABBIKK PabOTHI B MporpamMmax i pa3paboTKu

MIPUJIOKEHUH C BUPTYaIbHOM U AOIOJHEHHON PEAIbHOCTHIO;

— chopmupoBaTh 0a30BbIE€ HABBIKK PaOOTHI B MporpaMmax A TPEXMEPHOTro

MOJICIIMPOBAHUA,

— HAy4UTb HCIIOJIB30BaTh )41 aJIalITUPOBATDH TpéXMepHI)Ie MOJCJIH,

HaXOoJAIIHUCCa B OTKPBITOM AJOCTYIIC, AJIA 3a1a4 Keﬁca;

— chopmupoBaTh 6a30BbIE HABBIKK PabOTHI B MporpaMmax i pa3paboTKu

rpaduueckux UHTEpHEncoB;

— IPUBUTL HABBIKU HpOCKTHOﬁ ACATCIBbHOCTH, B TOM YMCJIC HCIIOJB30BAHUC

HHCTPYMCHTOB IINTAHUPOBAHUA.

Paszsusarowue:

— Ha NPOTSHKEHUU BceX 3aHATHH (opmupoBath 4K-kommneTeHIMU (KpUTHUYECKOE

MBIIUICHUE, KPEATUBHOE MBIIIJIEHUE, KOMMYHUKAIIUS, KOOIIEpalus);
— CIOCOOCTBOBATh PACUIMPEHUIO CIIOBAPHOTO 3araca;

- CIIOCOOCTBOBATH Pa3BUTHIO IIaMATH, BHHUMaHHA, TCXHUYCCKOI'0 MBIIIJICHUS,

M300pETaTeNIbHOCTH;
— CIOCOOCTBOBATH PAa3BUTHIO AJITOPUTMHUYECCKOTO MBITUICHUS;
— cmocoOCTBOBATH (POPMUPOBAHUIO MHTEPECA K TEXHUUECKUM 3HAHUSIM;

— CImocoOCTBOBaTh  (POPMUPOBAHUIO yMEHHUS  MPAKTHYECKOTO  TNPUMEHEHUS

ITOJIy4YEHHBIX 3HAHUM;

— chopmupoBath ymeHue GopMyIupoBaTh, ApryMEHTUPOBATh U OTCTaWBAaTh CBOE
12



MHECHUE;

- C(bOpMI/IpOBaTL YMCHHUC BBICTYIIATDH HY6J'II/I‘-IHO C IOKJIadaMu, IIPpC3CHTAUAMA U

T. II.

Bocnumamenvhule:

— BOCIIMTBIBATH AKKYPATHOCTb MW JUCHUINIMHUPOBAHHOCTL IIPHU BBIIIOJIHCHUU

paboThI;

— CcHocoOCTBOBaTh (POPMUPOBAHUIO TMOJIOKUTEILHON MOTHBAIMU K TPYAOBOU

eI TCILHOCTH;

— CIOCOOCTBOBATH (1)0pMI/Ip0BaHI/IIO OIIbITa COBMCCTHOIO M HMHIWBHUAYAJIIBHOI'O

TBOPYECTBA NPH BBHINOJHEHUY KOMAaH/IHbIX 3aIaHUN;
— BOCHHTBIBATH TPYIOJIIOOHE, YBAXKEHUE K TPYAY;
— (opmHupoBaTH UyBCTBO KOJUIEKTUBU3MA U B3aUMOIIOMOIIIY;

— BOCIIMTBIBATHL YYBCTBO IIAaTPHOTHU3MA, TI'PAXKAAHCTBCHHOCTH, TIOpPAOCTH 3a

nocTukeHus oreuectseHHoM UT-orpaciu.

COHEPXAHUE ITPOI'PAMMBI.
Y4eOHblii IUIaH NPOBeAeHUS 3aHATHI 1 Moay.Ib.
Ne Ha3zBanue Tembl KosmmuyecTBo yacos ®opmbl
u/n KOHTPOJIA
Bcero Teopus IIpakTuka
4acoB
3HaKOMCTBO. TexXHuKa 2 2 i Cobecenosanue,

TECTHUPOBAHUE.
Oe3omacHocTH. BBOHOE

3anstue («CoszmaBait
MHUPBD»)

13




BBenenue B TeXHOJIOTHHA
BUPTYaJIbHOU U
JIOTIOJTHEHHOM
pEAIbHOCTH

3HaKoMcTBO ¢ VR-
TEXHOJIOTUSIMH Ha
WHTEPAKTUBHOW BBOJHOMN
JEKLUU

TectupoBaHue yCTpOMCTBA,
YCTAHOBKA IPUJIOKEHUU,
aHaJIN3 IIPUHIIUIIOB
paboThI, BHISIBJICHHUE
KJIFOYEBBIX XapaKTEPUCTUK

BrlisBIIeHHE TPUHIIAIIOB
paboThl 1IIEMa
BUPTYaJIbHON PEaIbHOCTH,
MIOWCK, aHaJIu3 |
CTPYKTYpHUpOBaHUE
uHboOpMaIUU O JAPYTHUX
VR-ycTpoiicTBax

Bri6op Marepuana u
KOHCTPYKITUU JJIS
COOCTBEHHOW TapHUTYPBHI,
MOATOTOBKA K COOpKE
YCTPOMCTBA

Coopka cobcTBEeHHOM
TapHUTYPHI, BBIPE3AHHEC
HEOOXOIMMBIX JeTaseH,
JV3alH yCTPONCTBA
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TectupoBanue u
J0pabOoTKa MPOTOTUIIA

CamocrosrenpHas
pabota

UTOI'O

20

11

9

YueOHblii IUIaH NPOBeeHUs 3aAHATHI 2 MOAYJIb.

n/n

Ha3zBanue reMbl

Koau4yecTBO yacon

Bcero
JacoB

Teopust

IIpakTuka

®opmbI
KOHTPOJIA

BBoaHas nHTEpakTUBHAA
JICKIIASL O TEXHOJIOTHSIM
JIOTIOJTHEHHON M

CMEIIAHHOW PEaJIbHOCTHU

TECTUPOBAHUE

TectupoBanue
cymectBytommx AR-
MIPUIIOKEHUM, ONIPEACIICHUE
MPUHIUIIOB pabOThI
TEXHOJIOTUHU

BrisBrienne npoOieMHoON
CUTYyalluu, B KOTOPOH
nomorsio 661 VR/AR-
NPUJIOKEHHUE, UCTIONIb3YS
METO/IbI JU3alH-
MBIIIICHUS

AHanu3 U OIeHKa
CYIIECTBYIOIINX PEIICHUN
npobnemsl. ['eneparus
COOCTBEHHBIX UIIEH.
PaspaboTtka cuienapus
TIPHJTIOKCHUS

Pa3zpaboTtka cuenapus
TIPHJIOKEHUS:

MEXaHHKa
B3aHMMO/JICHCTBHUS,
GbyHKIIMOHA, TPUMEPHBIHA
BUJI MHTEpdetica
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MuHu-TIpe3EHTalluu UIEN U 2 1 1 -
ux nopaboTka 1mo oopaTHOM
CBsI3U

[TocnenoBarenbHOE 2 2 - -
U3Yy4YECHUE
BO3MOXKHOCTEH  cpejibl
pazpabotku VR/AR-
IPUJIOKECHUH

Paspaborka VR/AR- 10 2 8 -
PUIOKCHHS B
COOTBETCTBHUH CO
clicHapHeM

CO6op oOpaTHO CBS3H OT 3 2 1 CamMocTosTepHas
MTOTEHIUAJIbHBIX pabora
T10JIb30BaTEJICH
PUIIOKECHUS

Jlopa®oTka mpHIIOKEHHUS, 4 2 2 CamocTosiTenbHast
YYHUTBIBAsI 0OPaTHYIO CBSI3h pabora
TOJIE30BATEIS

BrisiBneHre KiroueBbIX 3 2 1 -
TpebOBaHMil K pa3paboTke
GUI — rpaduueckux
uHTEephENCOB NPUIOKEHUN

Paszpabotka nnrepdetica 5 4 1 -
MPWIOKEHUS — AU3alHA U

CTPYKTYPbI

[ToaroToBka rpadpuyeckux 3 2 1 -

MAaTEpPUAIOB s
MPE3CHTAIMA TIPOECKTA
(dboto, BUACO,
uH(porpaduka).
OcBoeHHE  HAaBBIKOB
BEPCTKHU NPE3CHTALIMA

[IpencraBienue NpoeKToOB 2 - 2 -
nepesa IpyruMu
00y4JarOIUMUCA.
[Ty6nuunas npe3eHTanms u
3aIUTa MPOCKTOB

NTOI'O 48 26 22
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Pasnen 1. IlpoekTnpyem naeanbHoe VR-ycTpoiicTBo

B pamkax mnepBoro pazaena oOydaromuecs HCCIEIYIOT CYIIECTBYIOIINE

MOACIN YCTPOﬁCTB BHpTyaHBHOﬁ pPCaIbHOCTH, BBIAABJIAIOT KIIFTOYCBBIC

mapaMeTphl, a 3aTeéM BBIMOJHSIIOT TPOCKTHYIO 3aJady — KOHCTPYHUPYIOT
cooctBeHHoe VR-ycrpoiictBo. O0yuarommecs HCCIIETYIOT VR-
KOHTPOJUIEPHl U 000011afoT BO3MOYKHBIE TIPUHITATIBL

yIOpaBJIEHUS CHUCTEMaMHU BHUPTyalIbHOM  peanbHOCTH. CpaBHUBAIOT pa3jIMYHbIC
TUIBl YTIPABJICHUS U JIENAIOT BBIBOJBI O TOM, YTO HEOOXOJMMO JJIsl «OOMaHay

MO3ra U MOTrPY>KEHUs B APYTroil MUp.

OOyuaromuecsi CMOTYyT coOpatb CcOOCTBeHHyr0 Mojenb  VR-
TapPHUTYPBI: CIPOECKTHUPOBATH, CMOJICIIUPOBATD, BbIpE3aTh/pacnedaraTh Ha
3D-nmpuHTEepe HY)XHBIE 3JEMEHTBI, a 3aTeM IPOTECTUPOBATH

CaMOCTOSITENIEHO pa3paboTaHHOE yCTPOUCTBO.
Paznen 2. Pa3pabarsiBaem VR/AR-npusioxkenus

[Tocme dbopmMupoBanus OCHOBHBIX MOHATUHI BUPTYJIBHOM
peanbHOCTH, MOJyYeHUs HaBbIKOB  pabotel ¢ VR-o0opynoBanuem B
NepBOM  paszzenie, oOydaroluecss MepexolsiT K PacCMOTPEHHUIO TOHSATHM
JIOTIOJTHEHHOM M CMEIIaHHOW peajbHOCTH, pa3OMparoT WX OCHOBHBIC OTIUYHUSA
or BuptyanbHoi. Co3maroT coocTBeHHOe AR-mpuiioskenue (augmented reality
— JIOTIOJTHEHHAsI PEaIbHOCTh), OTpabaThiBasi HABBIKM PabOTHl ¢ HEOOXOJAMMBIM
B JIaJIbHEHIIIEM IMPOTPAMMHBIM OOCCIICYCHHEM, HABBIKHM JTU3AWH-TIPOCKTHPOBAHUS

W IU3alH-aHAJIUTHKH.

OOyuarompecs  Haydarcss  paboTarb C  KPYNHEWIIUMHU  PEMO3UTOPHUSMU
OecriaTHBIX TPEXMEPHBIX MOJENEH, CMOTYyT MUHUMAJIBHO aanTHPOBaTh MOJEIH,

HUMCIOIIMUECA B CBO60)1HOM AOCTYIIC, IO CBOX HYXIBI. Hauunaercs 3HakOMCTBO €O
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CTPYKTypoil unrepdeiica nporpammsl ais 3D-mMoxenupoBanus (M0 yCMOTPEHUIO
HactaBHuKka — 3ds Max, Blender 3D, Maya), ocHOBHbIMH KOMaHJaMu. BBoasTcs

IMOHATHA «KITOJIMTOHAJIBHOCTDL» U KTCKCTYpa».

[INTAHUPYEMBIE PE3VJIbTATHI
B pe3ynbrare ocBOeHUS MpOrpaMMbl 00yUYarOIUeCs JOKHBI

3Hambo.

— KIIIOYEBBIE OCOOCHHOCTH TEXHOJIOTHM BPIpTyaJILHOfI u ,ZIOHOJIHCHHOﬁ

PCAIIbHOCTH,

— TMPUHIUIBL  pabOThl MPUIOKEHUH C BHUPTYyaJIbHOM U JOMOJIHEHHON

PEaIbHOCTHIO;

— TMEpeYeHb COBPEMEHHBIX YCTPOWCTB, WCIIOJb3YEeMbIX i pPadOThl C
TEXHOJIOTUSAMHU, U UX MPEIHA3HAYECHNUE;

— OCHOBHOU (hYHKITMOHAJ MPOTrpaMM JJIsl TPEXMEPHOTO MOJICITMPOBAHNS;

— TPUHLUIBI W CHOCOOBI pa3pabOTKU TPUIIOKEHUH C BHUPTYyAJIbHOM U

JIOTIOJITHEHHOW PEAIbHOCTBIO;

— OCHOBHOM (DYHKIIMOHAJ MPOTPAaMMHBIX CPEJ AJI pa3pabO0TKH MPUIIOKEHHUM C

BUPTYAJIBLHOM U JIONIOJHEHHON PEAIbHOCTBIO;

— 0COOEHHOCTH pa3padOTKu rpaduyueckux UHTEPHENCcoB.

Memb.
— HACTpauBaTh U 3aIlyCKaTh IIJIEM BUPTYAJIBHOW PEaIbHOCTH;

— YCTaHABJIMBATh U TECTHPOBATH MPUIIOKEHUS BUPTYAJIBHOW PEAIbHOCTH;

— CaMOCTOSITEIILHO COOMPATh OUYKU BUPTYAJIHHOUN peaTbHOCTH;
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— (opmymupoBaTh 3amadyy Ha MPOSKTUPOBAHUE UCXOJS U3 BBISBICHHOU

POOJIEMBI;
— YMETb MOJIb30BaThCS PA3INYHBIMUA METOJJaMHU T€HEPALIUN UICH;

— BBIIOJHATH IHIPUMHUTHUBHBIC OIICpallMK B IIporpaMmax JIJIisd TpéXMepHOFO

MOJICIIMPOBAHUA,

— BBIIOJHATL IIPUMHTHUBHBIC OIICpallvKd B IIPOIrpaMMHBIX CpCaax IJIAd

pa3pabOTKH MPUIIOKEHHUM ¢ BUPTYaIbHOU U JOTIOJTHEHHOUM PeaibHOCThIO;

- KOMITMJIINPOBATDH IMPUJIOKCHHC JJIA MOOMIBHBIX YCTpOﬁCTB NN
IICPCOHAJIbHBIX KOMIIBIOTCPOB H  pasMCllaTb C€ro mjisdi CKadYuMBaAHUA

10JIb30BATEIISIMH;
— paspabateiBath rpaduucckuit nuatepdeiic (UX/UI);

— pa3pabarbiBaTh Bce HEOOXoAMMble TpadUyecKre W BUIEOMATEepUaibl IS

IPE3CHTAIMU [IPOEKTA;

— TIPEIACTABIATH CBOU MPOEKT.

811a0emb:

— OCHOBHOM TEpPMHHOJOTHEH B 00JacCTM TEXHOJIOTM BHUPTYyaJbHOM U

JIOTIOJTHEHHOW peaibHOCTH;
— 0a30BBIMH HaBBIKAMU TPEXMEPHOTO MOJICITUPOBAHMUS;
— 0a30BbIMH HaBBIKAMH pPa3pabOTKH MNPWIOKEHUH C BUPTYaJbHOU U
JIOTIOJTHEHHOM pPEealbHOCTHIO;

— 3HAHUSMU TI0 TPHUHIMIAM pabOThl U  OCOOCHHOCTSIM

YCTPOMCTB
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KAJIEHJIAPHBIN YYEBHbBIN T'PADUK 1 MOJYJIb

Mecsu

Yucio

Bpems
NpPOBeJeH
ust
3aHATHSA

®opma
3aHATHA

KoJ-
BO
YacoB

Tema 3angaTusa

Mecto
NpoBeeH:
1

dopma
KOHTPOJIA

09

becena,
HNuctpykrax

2

3HAaKOMCTBO.
Texauka
0€301acHOCTH.
BBonnoe 3aHATHE
(«Co3naBait MUPBD»)
BBeneunue B
TEXHOJIOTHH
BUPTYaJIbHOU U
JIOTIOJTHCHHOM
PEATbHOCTH

Kab. 2

YCcTHBIM OITpoC,
codeceqoBaHue,
TECTUPOBAHUE

09

becena

3nakomctBo ¢ VR-
TEXHOJIOTUSIMU Ha
MHTEPAaKTUBHOU
BBOJIHOH JIEKLIUUA
TectupoBanue
YCTpOIICTBa,
YCTaHOBKA
IIPWIOKEHUH, aHAIN3
MPUHLUIIOB  paloThI,
BBISIBIICHUE
KITFOYEBBIX
XapPaKTEPUCTUK

Kab. 2

Y cTHBIN OIpoc

09

becena

BrisiBienue
NPUHIMIIOB  PabOThI
nuiemMa

BUPTYaJIbHOU
pEeaTbHOCTH, TOHUCK,
aHaIN3 "
CTPYKTYpHpOBaHUE
uHpOpMaIUU 0
TPYTHX VR-
YCTPOKCTBaX

Kab. 2

Y cTHBIN ompoc

09

becena,
JIEMOHCTpaLus

Beibop  marepuana
" KOHCTPYKITHH
JUIst COOCTBEHHOM
TapHUTYPHI,
MOATOTOBKA K COOpKe
YCTPOMCTBA.

Ka0. 2

Y cTHBIN orpoc

10

becena,
JIEMOHCTpaLus

Co6opka
COOCTBEHHOMH

Ka0. 2

Y cTHBII onpoc

[IpakTnueckas
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TapHUTYPBHI, pabora
BBIpE3aHUE
HEOOXOINMBIX
JeTajei, TM3aiH
YCTPOWCTBA
6. 10 becena, 2 | TectupoBanue u | Ka6.2  YcrHbll onpoc
JICMOHCTpALHS nopaboTka
IPOTOTHIA
KAHEHI[APHBIﬁ YUEBHBIN [PADUK 2 MOIAVYJIb
7. 01 becena, 2 | Brognas wuntepaktuBHag | Kab.2 [YcrHbIi onpoc,
ACMOHCTpanys JICKIHMA II0 TCXHOJIOTHIM [IPAKTUYICCKas
JOTIOJTHEHHON U pabota
CMELIaHHOM pEeabHOCTH
8. 01 Becena, 3 TectupoBanue Kab. 2 [Ipaktuueckas
AEMOHCTpAIHS CYIIECTBYIOIINX AR- pabota
MPUIIOKEHUM,
oTpesieNIeHUe TIPUHITUTIOB
paboThl TEXHOJIOTHH
9. 01 becena, 2 | BeiaBnenue npobnemuoir | Kab. 2 [Ipaktudeckas
JEMOHCTpAIHs CUTYallld, B KOTOPOil pabota
nomorjio 061 VR/AR-
MIPUIIOKEHUE, UCTIONb3YSI
METOJIBI TU3aliH-
MBIILICHUS
10. 01 becena, 3 AHamm3 M OIleHKa Kab. 2 [Ipaktuueckas
JIEMOHCTpAIHS CYLIECTBYIOIINUX PELICHUN paboTa
npobuemsl. ['enepanus
COOCTBEHHBIX HUJIEH.
Pa3pabotka cuenapus
MIPUIIOKECHUS
11. 02 3aHsTHE- 4 | Pazpabotka cueHapus Kao. [IpakTnaeckas
MPAKTUKYM MPUIIOKEHUS: MEXaHHUKA pabora,
B3aUMO/ICHCTBHS, HaOJIOJeHUE
GbyHKIIMOHAT, TPUMEPHBIN
BUJI MHTEpderica
12. 02 3ansarue- 2 Munu-npezenranuu uaein | Kao. [IpakTrueckas
MIPAKTUKYM U UX J0opaboTKa 1o pabora,
o0OpaTHOH CBsI3U HaOI0IEHNE
13. 02 3ansTue- 2 | llocnenoBarenbHOE Kab. 2 [IpakTudeckast
MPAKTUKYM W3yYeHHE BO3MOXKHOCTEH paboTa
cpenbl pa3paboTKu
VR/AR-npunoxenuii
14. 02 3ansTre- 10 | Pa3pabotka VR/AR- | Kab6. 2 CamocTosTenapHas
MPAKTUKYM TTPUIIOKCHUS B aboTa
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COOTBETCTBUH co [TpakTiueckas
CIICHApHEM aboTa
15. 03 becena, C6op obpatHoii cBsizu o1 | Kab. 2 YcrHbIi onpoc,
JeMOHCTpaNus MNOTEHIUAIbHBIX HaOJIr0IeH1E
MOJIb30BaTENeH
TIPUJIOKEHHS
16. 03 becena, Jopabotka npunoxkenusi, | Ka6. 2 [YcTHblit onpoc
JIeMOHCTpAIHs YYUTBIBasE OOPaTHYIO
CBSI3b MIOJIb30BATEIIS
17. 03 becena, BrisiBIIeHHE KITFOYEBBIX Kab. 2 [YcrHbIit ompoc,
ACMOHCTpALHS TpeboBaHU K pa3zpaboTke HAOJTIOICHUE
GUI — rpaduuaeckux
uHTepdeiicoB
MPUIIOKEHUN
18. 03 3ansTue- Pazpaborka wuHTepdeiica | Kab. 2 | [Ipaktuueckas
MPaKTUKYM NPUJIIOKEHNUs — Ju3aiiHa pabora
U CTPYKTYPBI
19. 04 3ansTue- [Toaroroeka Ka6. 2 | [Ipaktuueckas
MPaKTUKYM rpadugecknx pabora
MaTepUaioB JUTSt
npe3eHTaIN MPOEKTa
(doto, BUIIEO,
uH¢porpaduka). OcBoeHue
HaBBIKOB BEPCTKU
Ipe3eHTaINH
20. 04 3aunsTHe- [TpencraBnenune npoektoB | Kab. 2 | IIpaktuueckas
MIPAKTUKYM nepen JIPYTHMHA pabora
00yJarommMucs.
[IyOnuunasg npe3eHTanus
U 3aI1UTa POEKTOB
2.1. TemaTuyeckoe MJIAHNPOBAHUE
Ne Pa3jiennbl nporpaMmMbl yueOHOro Kypca Bcero yacos
Oo0pa3oBaTte/ibHasl 4ACTh
Paznen 1. [IpoexkTupyem ugeanbHoe VR-ycrpoiicTBo 20
3nakoMcTBO. TexHuka Oe3omacHocTH. BBomHOE 3ansaTne («Co3maBaii 2
MUPBD)
BBenenue B TEXHOIOTMY BUPTYAJIBHOM U JIOTIOJTHEHHOW PEAIbHOCTH
3 3HaKOMCTBO ¢ VR-TE€XHOIOTrUSIMU Ha UHTEPAKTUBHON BBOJIHOW JIEKIIUU 4
TectupoBanue  ycTpoiicTBa,  YCTaHOBKAa  NPWIOKEHWH,  aHAIN3
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MIPUHIIUIIOB PaOOTHI, BHISIBJICHUE KITIOUEBBIX XapaKTEPHUCTHK

4

5 BoisiBnenne npuHOUIIOB paboOThl IIJleMa BUPTYaJbHOW peanibHOCTH, 2
MOWCK, aHallu3 U CTPyKTypupoBanue wuHpopmanuu o apyrux VR-
YCTpOMCTBaxX

6 Boeibop Marepuana M KOHCTPYKUUHU JUJIsi COOCTBEHHOH TapHUTYPHI, 4
MIOJITOTOBKA K cOOpKE yCTpoiicTBa

7 COopka coOCTBEHHOUW TapHHUTYPHI, BBIPE3aHUE HEOOXOAMMBIX ACTAJICH, 6
JIM3aliH yCTPOMCTBA

8 TecTupoBanue u 10pabOTKA MPOTOTHITA 2
Paznen 2. PazpadaTpiBaem VR/AR-npuioxenust 48
BBogHas uHTepakTHUBHAS JIEKIMS MO TEXHOJOTHSIM JOIMOJHEHHON U 2
CMEIIaHHOM peanbHOCTH

9
TectupoBanue  cymecTByrommx  AR-IpuiIokeHUd,  OMpenercHue 3
MIPUHITUTIOB PA0OTHI TEXHOJIOTHH

10
BeisiBnieHne mpo0eMHON cuTyalmu, B Kotopoit momoriio 061 VR/AR- 2
MIPUIIOKEHUE, UCTIONB3YSI METOIbI JIN3aH-MBIIUICHHS

11
AHanu3 M OIEHKa CYIIECTBYIOLIUX pelleHui npodiemsl. ['eHepanus 3
coOCcTBeHHBIX Hael. PazpaboTka crieHapus IpUIIOKEHUS

12
Pa3zpaboTka creHapusi OPWIOKEHHS: MEXaHHWKa B3aUMOJEUCTBUS, 4
(byHKIMOHAT, TPUMEPHBIA BUJ uHTEpdeiica

13

14 | MuHu-nipe3eHTalnu HJei U UX 10paboTKa 110 0OpaTHO CBS3U 2
15 | TlocmenmoBarenbHOE W3ydeHHWE BO3MOXHOCTEH Cpelbl  pa3pabOTKH 2

VR/AR-npunoxeHuit
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16 | Pazpaborka VR/AR-npuiaokeHus: B COOTBETCTBHH CO CIICHAPUEM 10
17 | Coop oOpaTHOM CBS3H OT MOTCHIIMATLHBIX TOJIH30BATEIICH PUITOKECHUS 3
18 | HopaboTka npuiokeHust, yuuTbIBasi OOpaTHYIO CBsI3b I10JIb30BATEIIS 4
19 | BuisaBienue KimoueBbIX TpeOoBanuii K paspadboTke GUI — rpaduyeckux 3
UHTEPEICOB MPUIIOKEHHUH
20 Pa3pabotka unrepdeiica npunoxxeHuss — Au3aiiHa U CTPYKTYphbl 5
21 [ToaroToBka TpauuecKux MaTEPHATIOB Ui MPE3CHTAIMH IPOEKTa 3
(poro, Bumeo, wuHborpaduka). OcBoeHHE HABBHIKOB  BEPCTKHU
npe3eHTaIN
22 | Ilpencrapnenue MpoexToB nepen Apyrumu ooyuaromumucs. [lyonnanas 2
NPE3CHTAIMS U 3aIIUTa IPOSKTOB
Bcero yacos 68

2.2.YCJIOBUS PEAJIMZALIUU ITPOT'PAMMBI.

MaTepuajabHOe U TEXHHYECKOe o0ecnedeHne:

+ Pabouee MecTo oOy4aromerocs:

HOYTOYK: MPOU3BOAUTEIBHOCTD Tporieccopa (o Tecty PassMark

— CPU BenchMark http://www.cpubenchmark.net/): ne menee 2000 emuHmiI;

00BEM orepaTuBHOM mamsTu: He MeHee 4 1'0; 00b- €M nakonutenss SSD/eMMC: ve

meHee 128 I'6 (M COOTBETCTBY- IOMIUHN MO XapaKTEPUCTUKAM TMEPCOHAIbHBIN

KOMITBIOTEP C MOHHU- TOPOM, KJIABUATYPOM U KOJIOHKAMM);

MBbIIIb.

» Pabouee MecTo HACTAaBHUKA:

HoyTOyK: mporteccop Intel Core i5-4590/AMD FX 8350 — ana- joru4yHas uiu
O6onee HoBast Mozeinb, rpaduueckuii npoueccop NVIDIA GeForce GTX 970,
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http://www.cpubenchmark.net/)

AMD Radeon R9 290 — amamormunas miam Oosiee HOBas MOJIENb, O0BEM
omnepaTUBHOM mamsaTu: He MeHee 41°0,BuneoBbixonHDMI1.4,DisplayPort].2umu
OoJiee HOBast MO- JIeJTb (MJTM COOTBETCTBYIOIIHUH 110 XapaKTEPUCTHKAM TIEPCOHATb-

HBIH KOMITBPIOTEP ¢ MOHUTOPOM, KJIABHATYPOH U KOJIOHKAMH);
ieM BupTyanbHoi peansHoctd HTC Vive um Vive Pro Full Kit
— 1 mr,;

JINYHBIC MOOUJIBHEIC YCTpOﬁCTBa 06yqa}01111/1x051 /MU HacTaB- HHUKa C

onepanuoHHoM cucremoint Android;

MPE3EHTAIMOHHOE O00OPYJOBAHHE C BO3MOXHOCTBIO TOJKIIIO- YEHHS K

KOMIIBIOTCPY — 1 KOMIIJICKT,

baunmyapT ¢ KOMIUIEKTOM JIUCTOB/MapKepHasl JOCKa, COOTBET- CTBYIOUIUN

Ha0Op MUCHbMEHHBIX MPUHAJIEKHOCTEH — 1 IIT.;
enuHas cetb Wi-Fi.

Nudopmanuonnoe odecneyenne: OOyyaromuecs B NEPBbIA IEHb 3aHATUN
MPOXOJIAT MHCTPYKTAX IO MpPaBHJIaM TEXHUKU OE30MaCHOCTH U PACIHUCHIBAIOTCS B
xkypHane. [lemaror Ha KaXJ0M 3aHSATHM HATIOMUHAET y4YallUMCS 00 OCHOBHBIX
npaBmiiax coomoaeHus Texuuku oezonacHoctu (I[lpunoxenue 1).

- MaMsITKa

- Hcnonp3oBaHne HMHCTPYKIMH TPU  CO3JaHUM NPWIOKEHUH, UX
MOJICTMPOBAHUS,

- DIIeKTPOHHBIN 00pa3zoBaTenbHbIN https://unity.com/ru

KanpoBble ycaoBusi:  3aHSATHS  NPOBOAUT  MeNaror  JOMOJHUTENBHOIO
oOpa3oBanus. B ciiydae mepexona Ha 3JIEKTpPOHHOE OOydeHHE, Menaror J0JKEH
TEXHUYHO OBJIaJIeTh 0Aa30BbIMH HaBbIKAMH Pa0bOTHI C KOMIBIOTEPHON TEXHUKOWU U
OpOrpaMMHBIM oOecrieueHreM, 0a30BBIMU HaBBbIKAMHU pabOTaMH CO CpPEACTBAMMU
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KOMMYHHKaLII/Iﬁ, HU3yYUTb W IIPHUMCHHUTL OIIBIT O6y‘ICHI/I$I C HCIOJIb30BAHUECM

1u(pOBBIX 00pPa30BATEIBHBIX PECYPCOB.

chxo.ﬂoro-nenarornqecmle: 3aHATUA TIPOBOJATCA C YYUYCTOM BO3PACTHBIX
ocobOeHHOoCTEH (1)I/I3I/I‘—ICCKOFO N IICUXUYICCKOI'O pa3BUTUS BOCIIMTAHHUKOB, Ba’XHBIM

YCJIOBHUCM PCATU3aINN ITPOTrPAMMEI ABJIAACTCS B3aUMOCBA3b TCOPHUH C HpaKTHKOﬁ.

YueOHO-MeTOAUYECKHe: 3aHATUS TpoBoaATca Ha 0aze «Touku pocTtay ¢
ucnonp3oBanueM nuiemMa VR. Kaxnas Tema BkitoyaeT B ceOsl HECKOJBKO
3aHATHI. C OMApEHHBIMU JI€TBMH BO3MOYKHO ITPOBEJACHHUE WHIMBUYaJIbHBIX

3aHATHH, T1e YIIyOJIeHHO MOXKET u3ydatbes 3D MoaenupoBaHue.

(I)OpMI)I KOHTPOJIA Y4YalllUXCH: CO6GC€IIOB3HI/IG, TCCTUPOBAHUC, Ha6JIIOII€HI/IC,
CaMOCTOATCIIbHAA pa60Ta, IMpaKTHU4YCCKasd pa60Ta, BBICTaBKa, IIPE3CHTALUA

IMPUIIOKCHHA, COPCBHOBAHUS.

@®opMbl  NPEICTABJICHUS M [JIEMOHCTPALMH  Pe3yJabTAaTOB  OCBOCHHS
NPOrpamMMmbI:
-T€CTUPOBaHUs (BBOJHOTO, IPOMEXKYTOUHOTO, UTOTOBOTO)
-paKkTU4eckas padora;
-TIOJITOTOBKA OYKJIETOB O MPOCIIaHHON padoTe;
-OT3BIBbI POAUTENEHN YUAIUXCS HA CAUTE YUPEIKICHUS;
-aHKETUPOBAHME YYAILUXCSA U UX POJUTEINIEH;
- BBICTYIUIEHHE C IPOEKTaMH, MACTEP-KIIACCAMM.

OuneHouyHble MaTepHAJIBI

Bxoosiwuit konmpoas OCyHIECTBISICTCS. B Hadaje OOYYCHHUS C TIOMOIIBIO
coOeceloBaHUs, TECTHPOBAHWUS M HAONIOACHUS 3a IMPOIECCOM OCBOeHHMS VR

npuioxkeHnii u 3D MoieTupoBaHus:

e VYMeHue paboTaTh C MHCTPYKIIMEH, CXeMaMH, TEXHUIECKOHN JTOKYMEHTAITUECH;
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[TpopabGoTka anropuTMOB AEHCTBUS;

KauectBo 3D monenw;

HoBu3Ha ¥  OpUTHHANBHOCTH  PCHICHUS  HANpaBICHUS  pa3pabOTKU
MPUIOKEHUS;

TexHuueckass CIIO)KHOCTh  MOJCIMPOBAaHUS  (CIOXKHBIE T'E€OMETPUICCKHE
KOHCTPYKIIUH, JBIKYIUECS MEXAaHHU3MBI, Pa3JIMYHbIe COCIUHCHUS JCTalc U

T.J1.)

Iloka3zarenu OLCHUBAIOTCA 110 HCCHTH6&HHBHOﬁ ImIKaJcC. PCBYJII)TaTLI

TECTUPOBaHUS  (DUKCUPYIOTCS, BBICUMTHIBAECTCA CpPEAHMN  Oama  TpyNibl.

[Tonyuyennsie nanubie opopmistores B Tadnuie (Tabnuia 1).

Tabmma 1
TecT npeaMeTHBIX YMEHUN
Ner/mm ®.1. ygamerocs TOKa3aTesn OO0mmit
Oasut
Ymenue IpopaboTka KagectBo 3D HoBusna n Texunueckas
paborats ¢ aJIrOpUTMOB MOZEIH OPUI'MHAIBHOCTb CII0KHOCTh
I/IHCpr'KHI/IGI\/'I I[efICTBPISI pemenus MOZEIIMPBOAHU

HAIIPaBJICHUS
pa3paboTKu
TIPHITOKESHHS

Hy cy BY Hy cy BY HY cy BY Hy cy BY HY cy BY

Kpurepuu oueHnBaHus:

By (8-10 GaysioB) - BBICOKHIT ypPOBEHB (MOAEIH IMOJIHOCTHIO OTBEYAET 3a/IaHUIO)

cy (5-7 6annoB)- cpenHUi YpOBEHB ( MOJICTTh UMEET HECKOJIBKO HEJIOCTATKOB)

Hy (1-4 6amioB) - HU3KHIA YPOBEHb (Y3716 MOJCTH HE COOTBETCTBYET 3a/IaHUIO M HE

OTBEYAET TEXHOJIOTHUYECKUM TPEOOBAHUSM)

Ilpomesrcymounwiii KOHmMpPO.1b TPOBOAUTCS B cepeiHe OOy4YeHHUS U BO BpeMs

Y4aCTHs B COPCBHOBAHUAX CPEAN YUAITUXCSA 06’B€JII/IHCHI/ISI.

Hmozo6blii  KOHmMpons OCYIIECTBISCTCS B KOHIE OOy4YeHHS 10 TeM, Ke

ITOKa3aTCIIsIM.
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MeToanueckue MaTepuasbl:

ObecrnieueHre MTPOrpaMMbl  MPEAyCMaTpUBAET HAIWYUE  CIEAYIOMIMX
METOJUYECKUX BUJOB MPOAYKIUU:
- OJKpaHHbIE BHJIEO JIEKIHMH, Screencast (3KpaHHOE BHAECO — 3alUCBHIBAIOTCA
CKPUHIIOTHI (CTaTUUECKHUE KAJPhl IKpaHa) B TUHAMHUKE);
- BUJICOPOJIUKH;
- UHQOpMAllMOHHBIE  MaTepualbl Ha  caiiTe, TOCBSIIEHHOM JaHHOU
JIOTIOJTHUTENIBHON 00pa30BaTeIbHON MPOrpPaMME;
- MyJbTUMEIMUNHBIE HHTEPAKTUBHBIC JOMAalIHUE pabOThl, BbIJIaBa€MbIC
o0y4Jaronmmcs Ha KaXKJIOM 3aHSTUH;
- pe3yJbTar paboThl Bced Tpynmbl OGOPMISETCS KakK MYJbTUMEIUNHOE
MHTEPAKTUBHOE U3/IJAHUE JJISI UCIIOJIb30BAHUS HE TOJBKO B KAYECTBE OTUETHOCTH O

HpO,Z[CJIaHHOP'I pa60Te, HO U KaK y‘-I€6HBIﬁ u H&FHHIIHBIP'I MaTcpual i 3aHATHUI.

AJI'OPUTM YUEBHOI'O 3AHATHUA
TeopeTnueckne 3aHATUSI CTPOUTCS CIEAYIOLIUM 00pa3oM:
1. OprmMomeHT;
2. Paznaua maTepuasoB Ui CaMOCTOSITENIbHON pabOThl M IOBTOPEHHUSI MaTepHaa;
3. OObsicHeHHME HOBOTO Marepuaia. TeopeTHdyeckuid maTepual Ieaaror aaeT
yYaliuMcsi, TOMUMO BepOalbHOr0, KJIACCHUECKOTO METOJa MpenojaBaHusi, NpH
IOMOIIM PA3IUYHBIX COBPEMEHHBIX TEXHOJOIMH B 00pa3oBaHMM (IIPE3EHTALUH,
MHTEPHET, SJIEKTPOHHbIE YUEOHUKH);

4. ITpoBepka NMOJyYEHHbBIX 3HAHUH.

IIpakTH4Yeckue 3aHATHS TPOBOJIATCA TAKUM 00pa3oM:
1. TlpakTuyeckue 3aHSATHS HAYMHAIOTCSA C MPaBUJI TEXHUKU O€30MacHOCTU NIpU
paboTe ¢ pa3aM4YHBIM HHCTPYMEHTOM W C DJJIEKTPUYECTBOM U pa3zdopa

AOMMYIICHHBIX OIIIHOOK BO BPCM: 3aHATHUS B 00s3aTeJILHOM MOPAAKE;
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2. Tlemaror moka3bpIBaeT KOHEUHBIM pE3yibTaT 3aHATHS, T.e. 3apaHee TOTOBUT
pakTUYeCcKyIo padboty, npuMepHoe VR/AR npunoxenue;

3. Ilemaror moka3bIBaEeT, UCIIOIB3YS PA3IMUHBIE BApUAHTHI, MMOCJIEIOBATEILHOCTh
co3nanus 3D Mmopenei;

4. Tlemaror otmaer oOydYarolUUMCS, paHee MOJTOTOBJIECHHbIE MYJIbTHUMEIUIHBIC
MaTepHuabl 0 U3y4aeMoil TeMe, TMOO MOKa3bIBAeT Te OHM Pa3MEIIeHbI Ha CalTe,
MOCBSIIIEHHOM UMEHHO 3TOU TeMe;

5. OOywuaronuecsi caMocTosTelbHO (M, wWid) B rpymnmax co3galot VR/AR
MIPUITOKCHUS.

CamocrositeibHasi padora 1mo co3ganuio VR/AR  npumnoxenus
OCYIIECTBIISIETCS TI0 COOCTBEHHOMY 3aMBICIy M TPOEKTY YYalluxcs, TA¢ OHU
MOJICIUPYIOT PAa3TMYHbBIC MOJICTH ¥ CO3/Ial0T AaHMMAITIH.

JIUTEPATYPA:

Jl1st menmarora:

1. Meronuueckue pekoMeHnnanuu Digital-mkosa: UCHOIb30BaHUE TEXHOJIOTHH
BUPTYAJIbHON PEaNIbHOCTH B MPOEKTHPOBAHUU IU(PPOBOM 00pa3oBaTEIbHON
cpeasl / FO. A. KynukoB; MunuctepcTBo 0011ero U npohecCHOHAIBHOTO
oOpazoBanusi CBepyioBcKOM obnactu, [‘ocymapcTBeHHOE aBTOHOMHOE
00pa3oBaTeNbHOE YUYPEKIECHUE JAOIMOJHUTEIBHOIO MPO(ECCHOHATBHOTO
oOpazoBanusi CepioBcKOil 00nacTu «MHCTUTYT pa3BUTHS 00pa30BaHUS,
Hwxuerarmnbsekuit dpunman: HTO TAOY IT1O CO «MPOy», 2019. — 53 c.

2. lludpoBas mikona: o0Opa3oBaTeNbHBIA TOpTAT [DIEKTPOHHBIA pecypc].

Pexxum noctyma: http://digitalschool.su (nara o6parmienus: 20.03.2019)

3. Cumonenko H. Kak VR-npusioxeHus moMorarT OETSM YUUTHCS: CTaThi

[Dnextponnbiii  pecypc]. Pexum  moctyma:  https:/lifehacker.ru/vr-

prilozheniya-i-obuchenie/ (mara oopamenus: 20.03.2019)

4. Chris Woodford. Virtual reality. Yro Takoe BupTyajibHasi peajbHOCTb:
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CBOICTBA, Kiaccudukaims, o00py0BaHHUE: CTaThs [ DIEKTPOHHBIN pecypc].
Pexxum  goctyma:  https://tproger.ru/translations/vr-explained/  (mata
obpamenus: 21.03.2019)

JIs1 y9anmxcsl 1 pOAnTENe:

5.

Flight Simulator X : in Oculus Rift - Virtual Reality: BupryanbHbIii
CTUMYJISITOP [2nexTponHsIit pecypc]. Pexum J0CTyTa:
https://www.youtube.com/watch?time_continue=2&v=HVdeE3qQZIw
(mara obpamenus: 21.03.2019)

Michael Wiebrands. Molecular Visualisation Tool:  Bumeomarepuan

[ DeKTpOHHBIN pecypc]. Pexxum JIOCTYIIA:
https://www.youtube.com/watch?time_continue=171&v=lhwcxOLhfyM
(mata obpamenus: 22.03.2019)

How the da Vinci Surgical System Robot Works - Explanation &

Demonstration - Christian Hospital: Bugeomarepuan [DnekTpoHHBIH
pecypc] : Pexum JOCTYTIA:
https://www.youtube.com/watch?time_continue=94&v=DLj4ImsVkDQ
(mata obpamenus: 22.03.2019)

VR modeling for architects — ArchiSpace: Buneomarepuan [DneKTpoHHBIH
pecypc]. Pesxxum JOCTYyTIA:
https://www.youtube.com/watch?time_continue=105&v=Jv6maQ_3p5k
(mara obpamenus: 22.03.2019)

Jomuna ['elizepoB: BuaeoMarepuas [DIEKTpOHHBIA pecypc]. Pexum
noctyma:  https://www.youtube.com/watch?v=QScwYVKEuU_Y.  (mara
obpamenus: 24.03.2019)
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