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1. Ilesb ¥ UIaHUpYeMBbIe Pe3yJIbTATHI OCBOCHHS THCHHUIINHBI

L{enpr0 OCBOCHUS TUCIUTUINHBI ABJISCTCS (POPMHUPOBAHUE CIICAYIOMUX KOMITCTCHITHI:

[TK-5 CriocoGeH yrpaBisiTh MOTy4YSHHEM, XpaHEHHEM, Tiepeadeid, 00paboTKoi O0IbIIHX
JTAaHHBIX.

PesynpTaramu ocBOEHUS NUCHUIUTHHBI SIBISIOTCS CIEAYIONINE WHANKATOPBI JOCTHKCHUS
KOMIIETEHIINH:

NIIK-5.2 Hcnonp3yeT METOABI M WHCTPYMEHTBHI TONYYEHHUs, XpaHCHHs, Meperadw,
00paboTKH OOJBITNX TAHHBIX

2. 3ana4m 0CBOCHUA AUCHUILIUHEI

— 3HaTh O0JIaCTh TPUMEHEHHUS CHCTEM BHUPTYyaJbHOW W JONOJHEHHOW peabHOCTH,
OCHOBHBIC TIOHSTHS, MPUHLUIBI W HHCTPYMEHTHI pa3paboTku cucreM VR/AR, a Ttaxxke
obopymoBaHue I pealu3alliu, dTalbl W TEeXHOJoruu co3manus cucteM VR/AR, ee
KOMITOHEHTHI;

— HayuuThCst MpUMEHATH TMOyYeHHBIC 3HAHHUS TIPH MPOSKTHPOBAHUN CHCTEM, BEIOMPATH
aJIecKBaTHbIE MHCTPYMEHTHI pa3pabotku VR/AR-npunoxxenuii, ummnoptuporats 3D-moxenu B
cpenbl pazpabotku VR/AR, pa3pabareiBath u oTi1axuBaTh 3P(HEKTUBHBIC AITOPUTMBI B 00J1aCTH
VR/AR.

— OBnajgeTs HaBbIKaMHU pa3paboTku cucteM VR/AR, paOoTbl ¢ MHCTpyMEHTaIbHBIMU
CpeICTBaMHU IPOEKTUPOBAHMUS U pPa3pabdOTKU MPHIOKEHUH C HMMEpPCUBHBIM KOHTEHTOM,
pa3pabOTKN TEXHUYECKOW JOKYMEHTAIUH

3. MecTo JUCHUILIMHBI B CTPYKTYpe 00pa30BaTeIbHON MPOrpaMMbl

Jucnunnuna otHOcHTCA K bioky « @T/I. dakynbTaTUBHBIE JUCLHUTIIIUHBD.

JlucuuiiuHa OTHOCUTCS K (DaKyJIbTaTUBHON 4acTH 00pa30BaTEeNbHOM MPOTPAMMBEI.

4. Cemectp(bl) ocBOeHHs U GopMa(bl) IPOMEKYTOUHON ATTECTALMH MO TUCHHUILINHE

Bropoii cemectp, 3auer

5. Bxognble Tpeﬁonaﬂnﬂ AJIA OCBOCHUSA JUCHUIIJIUHBI

JUis  yCHEeIIHOro OCBOEHMs JUCLUIUIMHBI TpPeOYIOTCS pe3ysbTaTbl OOYy4eHHUs IO
CIIEYIOIIUM TUCIUIUIMHAM: «MareMaTH4ecKre METO/bl M MOJENHU U KOMIIBIOTEPHBIX HAYK»,
«ANTOPUTMBI U CTPYKTYPBI TaHHBIX).

6. SI3bIk peanu3zanuu

Pycckuii

7. O0beM TUCHUILIUHBI

OO61as TpyA0eMKOCTh IUCHUIUTMHBI cocTaBisieT 3 3.e., 108 yacoB, U3 KOTOPBIX:
-eKIuu:; 16 4.
-nabopatopHsie: 16 4.
B TOM YHCJIE€ TPAKTHYECKAsl TOATOTOBKA: 16 4.
O06beM caMOCTOSATENBHOM pabOThI CTyIEHTA OIpeieNieH Y4eOHBIM IJIaHOM.

8. Coaep:kanue TUCHUILINHBI, CTPYKTYPHMPOBAHHOE 110 TEMaM

Tema 1. OCHOBBI TEXHOJIOTUN BUPTYaJIbHOW U JOTOJIHEHHOM peaJbHOCTH

ba3oBble TMOHATHA W ONpENEIEHUS TEXHOJIOTMM BHUPTYaJlbHOM W PACIIMPEHHOMN
peanbHOCTH. DyHKIIMOHAIBHBIE BO3MOKHOCTM COBPEMEHHBIX NPWIOKEHUH U Cpel ¢
UMMEPCUBHBIM KOHTEHTOM. Cephl MPUMEHEHUS U UCTIOIB30BAHUS TEXHOJIIOTUI BUPTYabHOU 1



pacuupeHHoi peanbHOCTH. COCTaBISIONIME UMMEPCUBHOIO KOHTEeHTAa. Mned u cueHapuid Juist
MIPUJIOKEHUH Pa3HOTO YPOBHS MOTPYKEHHS B BUPTyaJIbHOE POCTPAHCTBO.

Tema 2. YerpolicTBa BU3yanu3aliy U B3aUMOJEHCTBHS 1711 UMMEPCUBHBIX CPEJl

Krnaccudukanus ycTpoicTB BU3yalu3aluyd U B3aUMOJEUCTBUS JUII HMMEPCUBHBIX Cpell.
YcTpolicTBa BU3yalM3alMM  BHPTYalbHBIX OOBEKTOB: VR IIIEMBbI, OYKH JIOMOJTHEHHOU
pEeaNbHOCTH, MaHETW W MOHUTOPBI JUIsi OTOOpa)X€HWsl BUPTYyaldbHBIX OOBEKTOB. YCTpoilcTBa
B3aUMOJICHCTBUS C BHUPTYQJIbHBIMH OOBEKTaMU B HMMEPCUBHBIX Cpelax: CHCTEMbl TPEKUHTa
TOJIOBBI, IJ1a3, IBWKEHUH Tena; nepyarku, 3D KOHTpoJuiephl, yCTPOHCTBA ¢ 0OpaTHOW CBS3bIO,
w1aThOPMBbI, TATUUKH.

Tewma 3. Pa3zpaboTka npuiokeHnid TOTIOTHEHHON PeaTbHOCTH

Pacnio3naBanue o0pa3oB. MeTobl pacrio3HaBaHUsl 00pa3oB. THIIbI 337a4 paclio3HABAHUS
0o0pa3oB. TexHOIOTrMU AOMOJHEHHOW peanbHOCTH. APXHUTEKTypa NPUIOKEHHH ITOMOJTHEHHON
peanpHOCTH. Cdepbl NpUMEHEHHs] AONOJHEHHOW peanbHOCTH. OrpaHUYEHHUs TEXHOJOTHH
JOTIONTHEHHON  peanmbHOCTH. (OO030p CpencTB  pa3pabOTKM  MPWIOKEHUN  JIOTIOJTHEHHOM
pealbHOCTH. MapKepHble TEXHOJOTMH JONOJHEHHOW peanbHOocTH. Co3naHue NpOCTENIINX
CTaTMYECKUX U JuHamuueckux QR-kom0B.

Tema 4. Pa3zpaboTka npuioKeHni BUPTYaIbHOH pealbHOCTH

Ocnogsl pabotsl ¢ SDK Unity 3D. Co3ganue VR-npunoxenus ¢ ucnonb3zoBanueMm SDK
Unity. CeHcopbl, MaHMIYJIATOpBI, YCTpOICTBa pacro3HaBaHus skecToB. IIporpammuoe
obecrieueHrne (DyHKIIMOHMPOBAHUS AaIAPATHON COCTABIIAIONICH B3aUMOJEHCTBUS C OOBEKTaMU
BUpPTyaJibHOH peanbHocTU. Mcnons3oBanue Unity Web Player. Bonpocs! ontuMmuzanuu.

Tema 5. Pa3pabotka BbICOKOA((EKTUBHBIX NPUTIOKEHUN BUPTYaIbHOW U JIONOJTHEHHON
pEAIbHOCTH

Paznunia mexny AR, Virtual Reality (VR) u Mixed Reality. O6opynoBanue. Bemymue
KomnaHnuu-pa3padorunkn VR/ARnpoekroB. Ilnatgopmbr anst pazpabotku npunoxxkeHuin AR.
Ortanbl pa3pabOTKH: BBIOOP Cpembl C YYETOM OCOOCHHOCTEW (MOOMIBHOE MPHUIIOKEHHUE,
NPOMBIIIJICHHBI WM  KOPHOPATUBHBIM KOHTEKCT), BbIOOp HMHCTPYMEHTAJbHBIX CpEACTB,
pa3paboTka au3aifHa, KoJUpoBaHue, TeCTUpoBaHue. TexHonorus pazpadbotku AR-npunoxenus B
Unity.

9. Tekymuii KOHTPO.Jb MO AUCHUIIIIHHE

Tekymmii KOHTPOJb MO JWCHUIUIMHE TPOBOJUTCS IyTeM KOHTPOJSI BBITOJTHEHUS
7ab0paTOPHBIX PabOT M CaMOCTOATEIBbHOM pabOThl CTYACHTOB, KOTOpas, B CBOIO OYEpPE.b,
IpeIoiaraeT peaju3alio PACCMOTPEHHBIX Ha JICKIHUIX UACH U aJrOPUTMOB, U (pUKcHpyeTCs B
(hopmMe KOHTPOJILHOW TOYKH HE MEHEE OJTHOTO pasza B CEMECTP.

[TpakTryeckasi MOArOTOBKA OLIEHUBACTCS 10 PE3yJIbTaTaM BBITIOJHEHHBIX Ja00paTOPHBIX
pabor.

OreHOYHBIC MaTepUallbl TEKYIEro KOHTPOJs pa3MmelneHbl Ha caiite TI'Y B pasgene
«Mudopmarnms 06 oOpazoBareabHON Iporpammey - https://www.tsu.ru/sveden/education/eduop/.

10. ITopsinok nMpoBeeHUs1 1 KPUTEPUHN OLCHUBAHMS NMPOMEKYTOYHOM aTTeCTALUMN

[TpoMexyTouHasi aTTecTalys MPOBOJUTCS BO BTOPOM ceMecTpe B ¢opme 3adera. Ecim
CTYIEHT chal Bce nabopaTopHble pabOThl, TO OILEHKAa 3a 3a4eT MOXKET OBITh MONyuYeHa
«aBTOMATOM» TPH yCIIOBUM YBEPEHHBIX OTBETOB Ha YCTHBIC TEOpETUUECKHE BONPOCHL. CTyAEHT,
CHABIIMK MeHee Tpex JabopaTOpHBIX paboT, CUUTACTCS HE OCBOMBIIMM AMCHUIUIMHY. Kaxkmas
paboTa OIEHWBACTCS IO MATHOALILHOW CHUCTEME IO CJCAYIONIMM KPUTEPHSIM: IOJIHOTA
peanu3aluuy NporpaMMbl; OTBEThl Ha BOIPOCHI MO MCHOJb3YEMbIM B MPOrPaMME NEPEMEHHBIM,
(GyHKIMAM, Ki1accaM; OTBETHI Ha BOMPOCHI 10 TEOPUU M3 COOTBETCTBYIOUIETO pasjeia Kypca;
YMEHHE UCIIPABIIATH OIUOKU U ONEPAaTUBHO BHOCUTh U3MEHEHHUS B IIPOTPAMMY .

OrneHOYHBIE MaTEpHAIIBI JIJISl MPOBEICHUS MTPOMEKYTOUHON aTTECTAIlMKM Pa3MEIIECHbI HA
cahte TI'Y B pasmene «MHpopmanus o0  oOpa3oBaTeNbHOM  MIpoOrpamMme» -
https://www.tsu.ru/sveden/education/eduop/.



11. YuyeOHo-MeTOAHYECKOE 00ecTIeueHue

a) DIeKTPOHHBIN y4eOHbIi Kypc no aucuuriauHe B LMS IDO

6) OnleHOuHBIE MaTepHaibl TEKYIIETO KOHTPOJIS M MPOMEKYTOUHOM aTTecTallH 10
JVICTIATUTAHE.

B) MeTroauueckue yKka3aHus 10 MpOBeIeHHUIO Ta00paTOpHBIX padoT.

Ha nmaGopaTopHBIX 3aHATHSIX CTYACHT IOJDKCH BECTH 3aIllUCH B CHEIHAIbHO OTBEICHHOU
JUIL ATOrO TeTpaau. Bo Bpems 3aHATUH CTyAEHT NOJDKEH NMPUHUMATh aKTUBHOE ydYacTHE B
oOcyXJeHusIX, 3ajJaBaThb Bompocbl. Pabora Ha mabopaTOpHOM 3aHATUU MpeArojiaraeT
HOJTOTOBKY CTYJI€HTA IO 3aMUCSAM MPEIbIIyIIETr0 3aHATHUS.

r) Meroandeckne yka3zaHHs MO0 OPTaHU3aIlUN CaMOCTOSITETbHOM pabOTHI CTYIEHTOB.

CamocrosrenbHas paboTa CTYJACHTOB BKIIOYAET IMOATOTOBKY K MPEACTOALIEMY 3aHATHUIO,
dbopmynupoBaHUE BOMPOCOB TPEMOJABATEN0, COOp JIOMOJHHUTEIbHOW WHGOpPMAIUU TI0
U3yueHHbIM TeMaM. CTyJJleHTaM PeKOMEHIyeTCsl IEPUOIMUECKU NIEPEUUTHIBATh, KOPPEKTHUPOBAThH
W JIOTIONTHATH 3allUCH C 3aHATHH, T.K. 3T0 OyAeT crmocoOCTBOBATh MOHMMAHWIO MaTepuaia |
YCIIEHIHOM cade J1abopaTopHbIX paboT. Takke NMPUBETCTBYETCS CaMOCTOSITEIbHOE H3yueHHE
HCTOYHUKOB JINTEPATYPbI, PEKOMEHIYEMBIX PecypcoB ceTH MHTepHeT.

12. IlepedyeHns y4eOHOI IUTEpaTypsl U pecypcoB cetn UHTEepHeT

a) OCHOBHas JIuTepaTypa:

— I'mucOypr [pH, [Typnomo bynupmxanto. OpenGL ES 3.0. PykoBoacTso pa3paboTunka
/ mep. ¢ anra. A. bopeckosa. — M.: JIMK Ilpecc, 2015.

— Anan TopH. UckycctBo co3nanus cuenapueB B Unity / nep. ¢ anri. P. H. ParumoBa. —
M.: IMK Ilpecc, 2016.

— Jennu Punnen, Anpuan laiimonn. Maya 6 ans Windows u Macintosh / nep. ¢ anrm.
XapanoB A.B., Tamauesa M.U., OcumnoB A.W. — M.: IMK Ilpecc, 2016.

13. [lepeyenb HH(POPMALIMOHHBIX TEXHOJIOT Uil

a) TUIIEH3MOHHOE M CBOOOTHO PacHpOCTpaHsIeMOe MPOrpaMMHOE O0eCTIeUeHue:

— Microsoft Office Standart 2013 Russian: maker mporpamm. BximrodaeT mpuiioKeHHS:
MS Office Word, MS Office Excel, MS Office PowerPoint, MS Office On-eNote, MS Office
Publisher, MS Outlook, MS Oftfice Web Apps (Word Excel MS PowerPoint Outlook);

— myOnuyHO JocTymnHble oOnaunblie TexHonoruu (Google Docs, SIHaexc AucK u T.11.).

— Unity 3D, Bpayzep Google Chrome, Adobe Reader.

0) nHMOPMAIMOHHBIE CIIPABOYHBIC CHCTEMBI:

— DJNEKTPOHHBIN KaTajor Hay4noii 6ubnuoTexku Ty -
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DJEeKTpOHHAas 6ubnuoreka (penozuropuii) Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index
— 9BC Jlaub — http://e.lanbook.com/

— OBbC KoncynbraHT cTyaeHTa — http://www.studentlibrary.ru/
— Obpa3zoBatenbHas wiardopma FOpaiit — https://urait.ru/

— 3bC ZNANIUM.com — https://znanium.com/

— OBC IPRbooks — http://www.iprbookshop.ru/

14. MaTepuanbHO-TeXHHYeCKOe o0ecrieyeHue

Aynuropun A NpOBEAEHUS 3aHATHH JIEKIIMOHHOTO TUIIA.
Aynuropun s NPOBEAEHUS JIaOOPATOPHBIX 3aHATHM, MHAWBUIYAIbHBIX M I'PYIIOBBIX
KOHCYJIbTALIMH, TEKYILEr0 KOHTPOJIS U IIPOMEXYTOYHOU aTTECTALUH.


http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
http://vital.lib.tsu.ru/vital/access/manager/Index
http://e.lanbook.com/
http://www.studentlibrary.ru/
https://urait.ru/
https://znanium.com/
http://www.iprbookshop.ru/

ITomereHust UIsi CaMOCTOSITENIbHONW paboThI, OCHAIIEHHBIE KOMIBIOTEPHONW TEXHUKON U
JOCTYIIOM K ceTH VHTepHeT, B 3JIEKTPOHHYIO0 HMH(OPMAalMOHHO-00pa30BaTeNbHYI0 Cpely U K
UH(POPMALMOHHBIM CIIPABOYHBIM CUCTEMaM.

Pa6oune craniun kommnerotepHbix kiaccos UIIMKH TT'Y, oGopynoBanue naboparopuu
BUPTYaJIbHOU U IONIOJHEHHON PEAILHOCTH.

15. Uupopmanms o pa3padoTyuKax

KynunoB AnToH BukTOpoBHY, KaH[. TEXH. HAYK, IOLEHT Kadeapbl TEOPETUIECKUX OCHOB
nnpopmaruku UIIMKH TI'Y, nouent.


https://persona.tsu.ru/Department/Profile/2408
https://persona.tsu.ru/Department/Profile/2408

