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1. HAUMEHOBAHME JUCIUAIIVIMHBI MOAYJIsI), HEJb U 3AJAYU OCBOEHUSA
JAACHUIIJIMHBI MOOYJISA)

1.1. HammeHoBaHMe JUCUMIIIIMHBI

PazpaboTka mpuioKeHuii ¢ BUPTYAIbHOM U JONOJTHEHHON PEealbHOCTHIO

1.2. leapb aucuMnanHbl

Lenp Kypca COCTOMT B U3yUYEHUU TEOPETHUUECKMX OCHOB M MPAKTHUYECKOM OCBOCHUU MeE-
TonoB M TexHojorui B obnmactu VR/AR. Texnonorun VR/AR otpaxaror TpeGoBaHUS U aKTYy-
aJbHBIE TEHJEHIIMU HE TOJIbKO CETOIHSIIHEr0, HO U 3aBTpaiiHero qHs. KomneTeHimu, KoTopsie
OCBaMBAIOT CTYAEHTHI, COOPMUPYIOT HaYaJIbHbIE 3HAHUS W HAaBBIKH JUISI Pa3IMYHBIX pa3paboToOK
Y BOIUIOIICHUS UACH U MPOEKTOB B JKU3Hb C BO3MOXKHOCTBIO MOCJIEIYIONIEH UX KOMMepLUainu3a-
117078

1.3. 3agaun AUCHUNIMHBI

B xoz1e ocBOEHMS TUCUUIIIIMHBI CTYICHT JOJDKEH pelaTh TAKUE 3aJa4H Kak:

®  OBJIAJIETh HaBBIKAMH CAMOCTOATEIbHON pa3padboTku VR/AR mpuiioxeHuit;

e  OpraHu3alMH IUajora ¢ MoJb30BaTelEM;

e  HaBBIKAMHU HCIOJB30BaHUS IIAT(HOPM ISl CO3JaHUS MPUIOKEHUH U M3YYEHUS OCO-
OEHHOCTEH MPOrpaMMHON pean3alum.
2. IEPEYEHD IIVIAHUPYEMBIX PE3YJIBTATOB OBYUYEHUA 11O INCIUIIVIMHE
MOAVYJIIO), COOTHECEHHBIX C IINTAHUPYEMBIMMU PE3YJIBTATAMMU
OCBOEHUS OBPA3OBATEJBHOM ITPOI'PAMMBI

[Tponiecc m3yueHus AUCUUIUIMHBI «Pa3paboTka MPUIIOKEHUH ¢ BUPTYalbHOH M JONOJ-
HEHHOH pealbHOCThIO» HAaMpaBJIeH Ha (JOpMUPOBAHHE CIEIYIONIMX KOMIETEHIIMMI:

Kox u HaumMeHoBaHue KOMIIe-
TEHIIMH BBITYCKHHUKA

Kon n HaumMeHoBaHME HHIUKATOPA JOCTHKEHUS KOMIICTCH-
05051

[1K-3

CriocobeH poeKTUPOBATH U
pa3pabaThiBaTh
MH(pOpMaIMOHHBIE CUCTEMBI B
COOTBETCTBUH C TPEOOBAHUSIMHU
3aKa34mKa

[1K-3.1. BeImonHsATh ACHCTBUS pa3paOOTKE MPOTOTHUIIOB WH-
(hOpMaIMOHHBIX CUCTEM, MOOMIBEHBIX U Web MpriiokeHui
[1K-3.2. BpIMOAHATh AEUCTBUSA MO MPOEKTUPOBAHUIO, BEPH-
¢dbukaru WHOOPMAITMOHHBIX CHCTEM, MOOWIBHBIX U Web
MPUIOKEHUH B COOTBETCTBUH C TPEOOBAHUSMU 3aKa34HKa.
[1K 3.3. Bnaners H”HCTpYMEHTaMH U METOJaMH pa3padOTKH U
TECTUPOBaHUS 0a3 TaHHBIX NHPOPMAIITMOHHBIX CUCTEM

[1K-4 CrniocoGeH mpoeKTUPOBATh

nH(}OpMaAITMOHHBIC pecypchl
(web, MOOMIBHBIX
MIPUIIOKEHUT ) COCTaBJIATh
dbopManu30BaHHBIE  OMUCAHUS
PpEIIeHH, TTOCTaBICHHBIX 3a/1a4,
B COOTBETCTBUU C
TpeOOBAaHUSIMHU, TIPUHATHIX B
OpraHu3aIuu HOPMAaTUBHBIX
JOKYMEHTOB

[1K-4.1. CoctaBnath popMann30BaHHBIE OMUCAHUS PEIICHUI
IIOCTAaBJIEHHBIX 33]]a4 B COOTBETCTBUU C TPEOOBAHUSAMH, MIPU-
HATBIX B OpPraHM3allMd HOPMATHUBHBIX JOKYMEHTOB, BBINOJI-
HATb JACUCTBUS IO MPOEKTUPOBAHUIO CTPYKTYp 0a3 IaHHBIX U
JM3aiiHy IPOrpaMMHBIX UHTEP(ENHCOB.

[1K-4.2. Vcrionp30BaTh CYIIECTBYIOIINE TUIIOBBIE PEICHUS U
1abJI0Hb MHPOPMAIIMOHHBIX pecypcoB (web, MOOHIBHBIX
NPUIOKEHNH), TPUMEHATh METOJABI M CPEICTBA MPOEKTHPO-
BaHM U JM3aiiHa HHPOPMALMOHHBIX PECypCcOB, 0a3 JTaHHBIX U
MIPOrpaMMHBIX HHTEP(DEHCOB.

[1K-4.3. IlpuMeHSTh TUMOBBIE pEUICHUs, OMOTUOTEKH IMPO-
IPaMMHBIX MOJYJICH, I1a0JIOHBI, KJIACChl OOBEKTOB, MCIOb-
3yemble Tpu pa3zpaboTke MH(OpMAIMOHHBIX pecypcoB (web,
MOOWMIIBHBIX TIPUITOKCHHI )

[IK-5 Cniocoben pa3pabaTbiBaTh
MOOWJIbHBIE TPUIIOKCHHUS

ITK-5.1. OcymecTBisiTh ACSITENLHOCTh MO pa3paboTKe W OT-
JaJIKe MOOMIIBHBIX MPHIIOKEHHH.

[1K-5.2. PaGoTaTh cCO CTaHOApTHBIMU CepBUCAMH I1IaT(HOPM U
CO BCTPOEHHBIMU YCTPOMCTBAMH I TOJYYEHHUS JaHHBIX,
UCIIOJIb30BaTh TEXHOJOTHH JJIsl pabOThl C Pa3IUYHBIMH IPO-
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TOKOJIaMHU OOMEHa JaHHBIMH.

[IK-5.3. IIpuMeHATh IpOrpaMMHBIE CPECTBA, TEXHOJIOTUU U
m1aTGOPMBI TSI pa3pabOTKU MOOWIBHBIX TIPHIIOKCHHH,
3HaTh OCHOBBI HH()OPMAIIMOHHON 06€30aCHOCTH

3. MECTO JUCHHMILIMHBI (MOAYJISI) B CTPYKTYPE OBPA3OBATEJIbHOM
MMPOI'PAMMBbI

VYyebnas aucnumuimHa «Pa3paboTka MpUIOKEHHH C BUPTYadbHOM M JOMOJTHEHHOM pe-
AITBHOCTBIO» OTHOCHUTCSI K MUCIUIUIMHAM YacTH y4eOHOro IiaHa, OpMUPYEMON y4yaCTHHUKAMHU
00pa3oBaTeNbHBIX OTHOIIEHUHN, IO OCHOBHOH MpoQecCHoHAIBHOM 00pa30BaTeIbHON MporpaMMe
no HanpasieHuto noarotoBku 09.03.03 IlpukmagHas uH(OpMaTHKA, HAMPABICHHOCTH (IIPO-
¢bunp) PazpaboTka KOMIBIOTEPHBIX UTP U MPUIOKEHUN C BUPTYaIbHON M JTIOTIOJIHEHHON pealib-
HOCTBIO.

4. OB BEM JUCIHUIIJIMHBI (MOAYJIsA) B 3AYETHBIX E/IUHUIIAX C YKA3AHMU-
EM KOJIMYECTBA AKAJEMHUYECKHUX YACOB, BBI/IEJIEHHBIX HA KOHTAKT-
HYIO PABOTY OBYYAIOHIEI'OCA C IIPEIIOJABATEJIEM (IIO BUJAM YYEb-
HBIX 3AHATUI) U HA CAMOCTOSATEJIBHYIO PABOTY OBYUAIOHIUXCS

O6m1ast Tpy10eMKOCTh (00beM) NUCITUIUIMHBI COCTaBIIsACT 12 3a4eTHBIX eauHull, 432 aka-
JNEMUYECKHX Yaca. J(ucuunianHa u3ydaercs Ha 3 Kypce, 5,6 CEMeCTpBl.

CocTtaB u 00beM TMCHUIJIMHBI U BUAbI Y4eOHBIX 3aHATHI

Bun yuebnol paboThl Bcero Pazgenenne mo cemectpam
5 6
Ob6mas TpynoeMkocTs, 3ET 12 10 2
OO0mast TpyA0€MKOCTb, 4ac. 432 360 72
AYIUTOPHBIE 3aHATHUS, Yac. 128 68 60
Jlexuyu, yac. 74 34 30
[IpakTyeckue 3aHATHS, Yac. 74 34 30
CamocTosiTenpHas paboTa 304 292 12
Kypcogoii mpoekt (pabora) - - -
KonTtposnbHbIe paboThI - - -
Bus uTOroBoro KOHTpOJIsSI Dk3aMeH/ 3a4eT 3a4er dK3aMeH

5. COAEP)KAHUE IUCIHUIIJIMHBI (MOAVYJisA), CTPYKTYPUPOBAHHOE I1O
TEMAM (PA3JAEJIAM) C YKASAHUEM OTBEJEHHOI'O HA HUX KOJIMYECTBA
AKAJJEMAYECKHX YACOB ¥ BUJI0OB YYEBHBIX 3AHATUI

5.1. Coaep:xxanue JUCHUILIHHDBI

Pa3nen 1. Beenenue B AR

1.1 OcHoBHble ToHATHSI AR

Urto takoe AR/ VR: ucropust nosiBinenus, passurue, Hacrosiiee. [lonarue repmuaoB AR/
VR. Uctopust pa3Butusi TexHonoruu. TeHaeHnnn pa3BuTus pbiHka. O030p ycTpoWCTB, 001acTu
MPUMEHEHHUs, OCHOBHBIE MTpo0ieMbl. Cpelibl pa3paboTKy, IPUMEPhI TPOEKTOB.

1.2 Bugsr AR

UYeTplpe THMa TOMOJHEHHON PEalIbHOCTH: Ha OCHOBe Mapkepa (marker-based), 6e3map-
kepHas (markerless), Ha ocHoBe mnpoekuuu (projection-based), Ha OCHOBE CYNEpPHO3HIIMU
(superimposition-based).

1.3 ®ynkuun AR

Oynkiusa «CHeHbl JTOMOJHEHHOW pealbHOCTH». D(M(EKThI TOMOJHEHHONW pealbHOCTH.
3D-npoekTsl B nononHeHHON peanbHOCTH. DyHKIMM AR Quick Look, TpéxmepHBIX HHTepak-
TUBHBIX U300pakenuit. Otiamunst AR u VR.

Pasnen 2. Texnomorust Vuforia
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2.1 IIpunnumnsl paboTel TexHoOTH Vuforia

Texnonorusa Image Target. Texnonorust Cylinder Target u Multi Target, u Vuforia Multi
Target. Texnomorust Ground Plane n Mid Air.

Pazpnen 3. Texnonorust VR

3.1 OcHoBHbIe TpUHIMIBI VR U UX BUIBI

Anmapatseie pemieHus ais padotel ¢ AR/VR. 3HakoMcTBO ¢ ycTpolicTBaMu, MpeICTaB-
JICHHBIMH Ha pBIHKE: pa300p CYLIECTBYIOIIHUX YCTPOMCTB AJsi JIEMOHCTPAIMH PEalbHOCTEMH:
[IJIEMBI, OYKH, BAPUAHTHI HHTEPAKTHUBA, 0030p KOMITBIOTEPOB, CEPBEPOB, TEIEPOHOB IS 3aMyCKa
TEXHOJIOTHH.

3.2 MoOwiibHast BUPTyaibHast peaJbHOCTb

CgoiictBa VR. IlpaBnonogoOHas, HHTEpaKTUBHAs, MAlIMHHO-TEHEPUpYyEMas, OOCTYITHAS
JUTSE U3YYeHHs, co3aarommas dPQekT npucyrcTBus. B3anmmoaeicTBue ¢ BUPTYalbHOM MHPOM U
nepeBIKEHNE B HEM

3.3 Pabota ¢ VR UX ¢ Unity API

Hacrpoiika Habopa mapamerpoB Unity mayis pa3paOOTKu BUPTyadbHOUN peanbHOCTH. Ila-
paMeTphl MPOEKTa W MapaMmeTphl CIeHBbl. MHCTpYMEHTHI U mapaMeTphl MPOEKTa M CO3/aHus
COOCTBEHHBIX MpUIOKEeHUH. PaboTa ¢ oukamu BUPTyalbHON peasibHOCTU. VX BHIIBI M CTIOCOOBI
MOIKJTFOUCHUSI.

5.2. TeMaTn4ecKu MJIaH

KonnuecTBo yacos

é U3 HUX
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5 cemecTp
Pa3znen 1. Beeaenue B AR
Tema 1.1. OcHoBHBIE OHATUS AR 38 30 8 4 4
Tema 1.2. Bunbt AR 38 30 8 4 4
Tema 1.3. ®ynkuuu AR 44 32 12 6 6
Hroro pazaea 1 120 92 28 14 14
Paspnen 2. Texnosnorus Vuforia
Tema 2.1 ITpuHIUIBI pabOTH TEXHOIOTH
Vuforia, 240 200 40 20 20
Hroro pasaen 2 240 200 40 20 20
HNUTOI'O 3a cemecTp 360 292 68 34 34
6cemecTp
Pasnen 3. Texnoaoruss VR

Tema 3.1. OcHoBHble puHLKIIEI VR 1 nx
BUEI 14 2 12 6 6
Tema 3.2. MoOunbHast BUpTyallbHas peab-
HOCTb 14 2 12 6 6
Tema 3.3. Pabora ¢ VR UX ¢ Unity API 44 ] 36 18 18




Hroro pazgen 3 72 12 60 30 30
NUTOI'O 3a cemecTp 72 12 60 30 30
Bcero no qucumivinge 432 304 128 64 64
Bcero 3a4eTHbIX eAMHMIL 12
5.3. JIeKuMOHHBbIE 3aHATHUS
Dopmu-
Tema Coneprxanue gac, | PYOMPIC
KOMIIE-
TEHIIUU
Pasnen 1. Beenenne B AR

Tema 1.1. OcnoBHbIe oHsITHSE AR | UTo Takoe AR/ VR: ucropus nosisie- | 4 I1K-3
HUsl, pa3BuTHe, Hacrosmee. [loHsTue I1IK-4
tepmuHOB AR/ VR. Ucrtopus pazpurus [1K-5
TEXHOJOTMH. TEeHAEHUUH  Ppa3BUTUA
peiHKa. OO030p yCTpoOHCTB, oOmacTH
NPUMEHEHUS, OCHOBHBIE TMPOOJIEMBI.

Cpenpl pa3paboOTKH, TPUMEPHl MPOEK-
TOB.

Tema 1.2. Buner AR Yetpipe THIA JOMOJHEHHOM pEalbHO- 4 I1IK-3
CTH: Ha oOcHOBe Mapkepa (marker- I1K-4
based), 6e3mapkepnas (markerless), Ha I1K-5
ocHOBe Tmpoeknuu (projection-based),

Ha OCHOBE CyNepIO3UIIN
(superimposition-based).

Tema 1.3. @ynkuuu AR @®yHkuust «CLeHbl IONOJHEHHOW pe-| 6 I1K-3
anpHOCTHY. DGOEKTH  JOMOTHEHHOMN I1K-4
peaIbHOCTH. 3D-npoekThl I1K-5
B JIONIOJTHEHHOW pealbHOCTH. DYHKIIUU
AR Quick Look, TpéxmMepHBIX HHTEpaK-

TUBHBIX n300pakeHuid. Otauuust AR u
VR.

Pa3nea 2. Texnoaorusi Vuforia

Tema 2.1 [Tpuamuner pabotel Tex- | Texnomorus Image Target. Texnomorus | 20 [1K-3

Honoru Vuforia, Cylinder Target u Multi Target u [1K-4
Vuforia Multi Target. Texuomorus ITK-5
Ground Plane u Mid Air.

Paspnen 3. Texnonorusi VR

Tema 3.1. OCHOBHBIE TPUHITUIIBI Amnmapartseie pemieHust ans pabotel ¢ | 6 [1K-3

VR u ux Bujsbl AR/VR. 3HaKkOMCTBO ¢ yCTpOHCTBaMH, [1K-4

MPEJICTABICHHBIMU Ha PBIHKE: pa3doop [1K-5
CYLIECTBYIOIIUX YCTPOMCTB sl Je-
MOHCTpAIlMM  PEaTbHOCTEU:  IIIEMBI,
OUYKH, BapHaHTHl MHTEPAKTHUBA, 0030p
KOMIIBIOTEPOB, CEPBEPOB, Tele(OHOB
JUISI 3ayCKa TEXHOJIOTHH.

Tema 3.2. MoOwmiibHas BupTyainb- | CpoiictBa VR. IlpaBnomonoOnasi, uH- | 6 I1K-3

Hasl peaJIbHOCTh TE€paKTUBHAs, MAIIMHHO-TEHEpUpyeEMas], [1K-4
OOCTyIIHas JUIsl U3Y4EHHUs, CO3Jarouiast I1K-5

adpdext mnpucyrcTBus. Bzammoneii-
CTBHE C BUPTYaJIbHOM MHUPOM H IEpe-




JBUKEHHE B HEM
Tema 3.3. Pabora c VR UX ¢ Hactpoiika nabopa mapamerpoB Unity | 18 [1K-3
Unity API JUIsl pa3pabOTKA BUPTYAIbHOW peaib- I1K-4
Hoctu. [lapamerpel mpoekra u mnapa- [1K-5
MeTpbl cieHbl. HCTpyMeHThl U mapa-
METpPBl TpPOEKTa IJs CO3JaHHs COO-
CTBEHHBIX TpwiIokeHui. Pabora ¢ ou-
KaM{ BHUPTYaJIbHOW peaibHOCTH. X
BUJIBI U CIOCOOBI OJIKITIOYEHUSI.
5.4. IllpakTH4yecKue 3aHATUSA
dop- MeTtoabl
MHU- U GpopMbI
Tema Coneprxanue yac. | pyemele KOHTPOJIA
Komre- | (opMupyembIx
TEHIIMU | KOMIIETECHIINH
Pasnen 1. Beenenue B AR

Tema 1.1. OcnHoBuble moHsATHS | OG30p ycTpoiicTB, 00- | 4 [IK-3 | IIpoBepka uH-

AR JIaCTH MPUMEHEHUA, [IK-4 | nuBHaYyaIbHBIX
OCHOBHBIC  TPOOJIEMBI. [IK-5 | npoekToB
Cpensr pa3paboTKH,

PUMEPHI TPOCKTOB.

Tema 1.2. Buast AR Yetpipe TtHuma pomon- | 4 IIK-3 | [IpoBepka uH-
HEHHOW pEeajJbHOCTH: HA [IK-4 | nuBMAyanbHBIX
OCHOBE Mapkepa [IK-5 | mpoekToB
(marker-based),  06e3-

MapKepHas
(markerless), Ha ocHOBe
npoekiuu  (projection-
based), Ha ocHOBe cCy-
NEePIO3ULIUN
(superimposition-
based).

Tema 1.3. ®ynkuuu AR Oynkuus «Cuensl go- | 6 [IK-3 | IIpoBepka uH-
MOJTHEHHOW  peaJIbHO- [IK-4 | nuBuaYyanbHBIX
ctiy». DPdeKTh  a0- [IK-5 | mpoekToB
MOJTHEHHOW  peaJlbHO-

CTH. 3D-npoeKTsl
B JIONIOJTHEHHOW pealib-
HOCTH. DOyHKIUU
AR Quick Look, tpéx-
MEPHBIX  MUHTEPAKTHB-
HBIX N300paXKeHUI

Paznea 2. Texnoaorus Vuforia

Tewma 2.1 ITpuHITUTIBI paOOTHI TexHonorus Image | 20 IIK-3 | [IpoBepka uH-

texuonoru Vuforia, Target. Texnomorus [IK-4 | nuBMAyanbHBIX
Cylinder Target u Multi [IK-5 | mpoekToB

Target u Vuforia Multi
Target. TexHonorus
Ground Plane u Mid
Air.

Pazpen 3. Texnouaorus VR
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Tewma 3.1. OcHOBHBIE IPUHUUIBI | ANNapaTHbIE pemeHus | 6 IIK-3 | [IpoBepka uH-
VR u ux Buasl s pabotel ¢ AR/VR. [IK-4 | nuBMAyanbHBIX
3HAKOMCTBO C YCTpOMi- [IK-5 | mpoekToB,
CTBaMH, IPEICTaBIICH- IIpoBepka
HBIMU Ha pBIHKE: pas- Kelic-3a1au
0Op  CYIICCTBYIOIIUX
YCTPOMCTB JIsI AEMOH-
CTpalUM PEaJbHOCTEM:
[UJIEMBI, OYKH, BapuaH-
Thl HHTEPAKTHUBA, 0030p
KOMIIBIOTEPOB, CEpBe-
poB, TeneoHOB IS
3aIycKa TEeXHOJIOTHH.
Tema 3.2. MoOuiibHast BUPTY- B3anmoperictsue c| 6 [IK-3 | IIpoBepka uH-
aJbHas peaTbHOCTh BUPTYaJIbHOM MHUPOM H [IK-4 | nuBuaYyanbHBIX
NEepEeABUIKCHUE B HEM [IK-5 | npoexTos,
IIpoBepka
Kelc-3a1ag
Tema 3.3. Pabota c VR UX ¢ Hacrpoiika nabopa ma- | 18 [IK-3 | TectupoBanwue,
Unity API pamerpoB Unity s [IK-4 | IIpoBepka uH-
pa3pabOTKH BUPTYaJb- [IK-5 | muBHayanbHBIX
HOM peanbHOCTU. UH- [IPOEKTOB
CTPYMEHTHI U MapaMeT-
pBI MIPOEKTA JIs co37a-
HUs COOCTBEHHBIX
npuinoxxkenuid. Pabora c
OYKaMH BHPTYaJIbHOU
PEAIILHOCTH.
5.5. CamocTosiTesibHasi paboTa 00y4arommxcst
Tema Bunst Dopmu- Meronst yac.
CaMOCTOSITENIbHOM pyemble 1 hOopMBbI
paboThI KOMIIE- KOHTPOJIS
TeHuu | GopMupye-
MBIX
KOMIIETEH-
AN70%¢
Pa3nen 1. Beenenune B AR
Tema 1.1. OcHoBHble IoHATHS | UTO Takoe AR/ VR: ucro- | IIK-3 30
AR pusl TOSIBJICHUS, pa3BUTHE, [1K-4
Hacrogmee. [lonstue tep- | TIK-5
muHOB AR/ VR. Uctopus
pa3BUTHUSA TEXHOJIOTHH.
Tennennuu pa3sBUTHSA
pBIHKa
Tema 1.2. Bunsr AR UeTplpe THIIA OMOJHEH- I1IK-3 TECT 30
HOHM peanbHOCTH: Ha ocHO- | [IK-4
Be  Mmapkepa (marker- | TIK-5
based), O0e3MapkepHas
(markerless), Ha ocHOBe
MIPOEKITUN (projection-
based), Ha ocHOBe cymep-
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HO3UIHH
(superimposition-based).

npuinoxkenuid. Pabora ¢
OYKaMu BHUPTYaJbHOHN pe-
AJIBHOCTH.

Tema 1.3. @ynkuuu AR Oyukiua «CreHbl A0MoJI- T1K-3 TECT 32

HEHHOH peanbHOCT. I1K-4

Oddexrsr  gomomHeHHou | [IK-5

peanbHOCTH. 3D-npOeKThI

B JIONIOJTHEHHOW peajibHO-

ctu. @ynkmun AR Quick

Look, TpéxMepHBIX WH-

TEPaKTUBHBIX H300paxe-

Huii. Otimuns AR u VR,

Paznen 2. Texnonorus Vuforia

Tewma 2.1 Ilpuamune: padotel | Texnomorust Image Target | T1K-3 TECT 20
texHonoru Vuforia, Texunonorust Cylinder | IIK-4

Target m Multi Target u | TIK-5

Vuforia Multi  Target.

Texnonorus Ground Plane

u Mid Air.

Paspnen 3. Texnoaorusi VR
Tema 3.1. OcHOBHBIE PUH- AnmapaTtHblie pemenust | [IK-3 TECT 2
munbel VR u ux Buasl mis padoter ¢ AR/VR. [1IK-4

00630p koMmreroTepos, | [1K-5

cepBepoB, TeaehOHOB s

3aIyCKa TEXHOJIOTHH.
Tema 3.2. MobunbHas BuptTy- | B3aumoneiictBue ¢ Bup- | [IK-3 TECT 2
aJbHasl PEAIbHOCTD TyaJlbHOM MupoM u nepe- | 1IK-4

NBIDKECHUE B HEM T1K-5
Tema 3.3. Pabora c VR UX ¢ | Uuctpymentst u mapa- | [IK-3 TECT 8
Unity API MeTpel TpoekTa s co- | [1K-4

3aHUsA COOCTBEHHBIX I1IK-5

6. ®OHJ OLEHOYHBIX CPEICTB /i MPOBEJEHUSI NMPOMEXYTOYHOM

ATTECTAIIAM OBYYAIOIIMXCS MO JUCHUTIINHE (MOIY.JTIO)

®onn ouenounsix cpeacts (GOC) no nucnummuae «Pa3paboTka NMPUIOKEHHUH ¢ BUPTY-
QJIBHOM M JIONOJHEHHOM pealbHOCTBIO» MPEJCTABIICH OTACIbHBIM JOKYMEHTOM U SIBISETCS Ya-

CTBIO paboueil MporpaMMBl

7. IEPEYEHb OCHOBHOWM ¥ JIONOJHHUTEILHON YYEBHOM JIMTEPATYPHI,
HEOBXOJIUMOIi 1J151 OCBOEHUSI JUCLUUILINHBI (MOLY.JIST)

OcHoenas numepamypa:

IleuaTHbIE H31aHUSA

1. I'paduueckuii quzaitH. CoBpemMeHHbIe KOHIeNIMH [TekcT]: yued. mocodue i By-

30B / oTB. pea. E.D.IlaBnoBckast. - 2-e uza, nepepad. u gor. - M.: FOpaiir, 2017. - 183 c.

2. Unatepdeiic. OCHOBBI TPOEKTUpOBaHUS U B3aumoencTsus: / A. Kynep,
P.Peiiman, JI.Kponun, K.Hoccern; niep. ¢ anrn. - 4-e u3z. - CII6 : [urep, 2021. - 720 c.: ui. -
(Cepus "It mpodeccronanon")
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3. Kimudromn, . [IpoektupoBanue mosip3oBaTeabckoro nurepderica B Android:
SA.Knugton ; nep. ¢ anrn. - 2-e u3a. - M : IIMK Ilpecc, 2017. - 452 c. : un.

4. Vaiiamenk, C. 100 rmaBHBIX NPUHIUIIOB qu3aitHa: / C. Y HHIICHK; 1ep. ¢ aHri. - 2-¢
uz . - CII6 : [Tutep, 2021. - 256 c.: un. - (Cepust "CoBpeMeHHBIN Au3aiiH").

5. lenn, JIx. Ieiiman3aiid: Kak co3aTh UTPY, B KOTOPYIO OyIyT UrpaTh Bee: / [[xeccu
Hlenn; nep. ¢ anrt. - M : Anbniuna [Tabmumep, 2021, - 640 c. : u.

DJIEKTPOHHBIE H31aHNs (3JIEKTPOHHBIE pecypchl)

1. boes, B.JI. MoaenupoBanue B cpeae AnyLogic: yuebHO€E mocodue 1jst By30B /

B.J1. boeB. — Mocksa: FOpaiit, 2023. — 298 c¢. — TekcT: a1ekTpoHHbIii // OOpa3oBarenbHas
miatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/514023 (nara obpamenus:
24.05.2023).

2. bopeckoB, A.B. OCHOBBI KOMIILIOTEPHOH TpaduKu: yIeOHUK U MPAKTUKYM JJISI BY-
30B / A.B. bopeckos, E.B. lllukun. — Mocksa: IOpaiit, 2023. — 219 c. — Tekct: 31eKTpoH-
HbIi // OOpa3oBaTenbHas iargopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/511419 (na-
Ta obpamenus: 24.05.2023).

3. I'paduueckuii quzaitH. COBpeMEHHBIC KOHIICTIINH : y4eOHOE TocoOue JjIsl By30B /

E. D. [TaBnoBckas [u ap.]; orBet. pen. E.D. [laBnoBckas. — 2-e u3 ., mepepad. u gom. —
Mocksa: FOpaiit, 2023. — 119 c. — Texkcr: anextponnsiii / OOpa3zoBarenbHas miaThopma
IOpaiir [caiit]. — URL: https://urait.ru/bcode/515527 (nata obpamenus: 24.05.2023).

4. Kotkum, I'.JI. KommberoTepHoe MoaenupoBanue GU3MIECKUX MPOIECCOB C UCTIOIb30-
BanneM Matlab: yueOHoe mocobue st By3oB / I'.JI. Kotkus, JI. K. ITonos, B.C. Uepkacckuit. —
2-e u3 ., uctp. u non. — Mocksa: IOpaiit, 2022. — 202 c. — TekcT: anekTponHsIi // O6pa3o-
BatenbHas matdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/494583 (nara oOpameHus:
24.05.2023).

5. IlomysxToBa, H.P. Pa3zpaboTrka BeO-ipusoxkeHuit : yuebHoe mocodue /i By30B /

H. P. ITonmyakTroBa. — Mocksa: FOpaiit, 2023. — 204 c¢. — Texkcrt: anextponHsIit / O6pazoBa-
tenpHas maTdgopma KOpaiir [caiit]. — URL: https://urait.ru/bcode/519714 (nata oOpameHus:
24.05.2023).

6. Ty3oBckuii, A.®. [IpoekTupoBanue u pa3padoTka web-IpHiIoKeHH: yueOHOe 1Moco-
6ue s By3oB / A.®. Ty3oBckuit. — Mocksa: IOpaiit, 2023. — 219 ¢. — TeKcT: 271eKTpOHHBII
// O6pazoBarenbHas miathopma FOpait [caiit]. — URL: https://urait.ru/bcode/530767 (nara
obpamenus: 24.05.2023).

JlonoJIHUTe/IbHbIE UCTOYHUKH (NpU He0OX00UMOCmuU)

1. [MTumenos, B.1. Bugeomontax. [Ipaktukym: yueOHOE mocoOue ajist By30B /
B.A. ITumenoB. — 2-e u3a., ucnp. u non. — Mocksa: FOpaiit, 2023. — 159 c. . — TekcT: anek-
TpoHHBIH // O6pazoBarenbHast miardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/514062
(mata obpamenus: 24.05.2023).

2. Opeitzep, Tom. I'paduyeckuii qu3aiin. Macrep-kiacc [Tekct] / Tom @peitzep, Anam
bankc. — M.: PUII-xonaunr, 2012. - 256¢.: un. - (Mactep-kmnacc).

8. MIEPEYEHb PECYPCOB MH®OPMAIIMOHHO-TEJEKOMMYHUKAIIMOHHOM
CETU «MHTEPHET», HEOBXO/JUMBIX JJs OCBOEHHUA JAUCHUIIJINHBI
MOAYJIA)

J11s1 BBIMIOSTHEHUS 3a/IaHHH, TPETyCMOTPEHHBIX paboueil mporpaMMon HCTIONB3YIOTCS pe-
KoMeH1oBaHHbIe IuTepHeT-caiitol, ObC.

OnexmponHvle 0bpazosamenvHvie pecypcbl

1. Uadopmanmonnas cucremMa «EqmHOe OKHO 1ocTyma K 00pa3oBaTelIbHBIM pPECyp-
cam.Paznmen NudopmaTtuka u nH(pOpMaIMOHHBIC TEXHOJIOTHH /!
http://window.edu.ru/catalog/resources?p rubr=2.2.75.6
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e MuHHCTEpCTBO Hayku U Bbicuiero oOpasoBanus Poccuiickoit ~ ®enepauuu:
https://minobrnauki.gov.ru/;

2. @enepanpHblil moptan «Poccuiickoe obpazoanue»: http://edu.ru/;

3. Uadopmanmonnas cucrema «EauHoe OKHO A0cTymna K 00pa3oBaTelIbHBIM pecypcamy:
http://window.edu.ru/;

4. Enunas  xoiwiekuus — nudpoBBIX  oOpa3oBaTeNnbHBIX  pecypcoB:  http://school-
collection.edu.ru/;

5. ®enepanbHbI IIEHTP HHHOPMAITMOHHO-00Pa30BaTEIILHBIX pecypcos: http: //Acior.
/edu.ru/;

6. O6pasoBatensHas miatgopma FOPAUT - Pexxum nocryma: https: //urait.ru

7. Hporpammel auctanuroHHoro odyuenuss B HOY «MHTYUT» // [DnexTpoHHBIH pe-
cypc]: http://www.intuit.ru.

9. METOANYECKHUE YKA3AHMUSA J1JIA OBYYAIOIUXCSA 11O OCBOEHHUIO IUC-
HUIIJIMHBI (MOAYJISA)

Barie o0y4eHune ocymecTBiIseTcsl B TEYCHHE OJTHOTO CEMECTPa B COOTBETCTBHHM C Tpadu-
KaMU y4eOHOro mnpoiecca U yueOHbIM miaHoM. CTpyKTypa U CoepKaHUe U3ydaeMoro MarepHa-
na coorBercTByeT TpeboBanusiM PI'OC nmokojeHus, 0CBauBAETCs B X0/1€ JIEKIIMOHHBIX, IPAKTHU-
YECKUX U CAMOCTOSITENIbHBIX 3aHITUH.

CamocrosaTenbHas paboTa 3aKJII0YaeTCsl B U3YYCHUU OTAEIBHBIX TeM Kypca IO 3aJlaHHIO
IpernojaBaTesis Mo peKOMEHAyeMOo UM yueOHOU JIUTepaType, B MOATOTOBKE K PEIICHUIO 3a/1ad U
pa3pabotke mpoekToB. CamocTosTenbHas TBOpYECKas padoTa OLEHMBAETCs MpernojaBaTeeM
W/WIHM CTYyIEHTaMU B JAMAJIOTOBOM pekume. Takasi TeXHOIOrus o0y4eHus criocoOCTBYET pa3BU-
THUI0O KOMMYHUKATUBHOCTH, YMEHUN BECTH TUCKYCCHIO U CTPOUTH IUAJIOT, apryMEHTHUPOBATH H
OTCTauBaTh CBOIO MO3UIIHMIO, AHAJTU3UPOBATh YUeOHBINH MaTepual.

TemaTnka TNpPAaKTHUYECKUX M CaMOCTOATENBHBIX paboT uMeeT MpodecCHOHATBHO-
OpPUEHTUPOBAHHBIN XapaKTep U HEMOCPEACTBEHHYIO CBS3b PACCMAaTPUBAEMbIX BOIPOCOB C Ballei
npodeccueit.

dopMHUpPOBaHUIO OOIMKMX U MPO(HECCHOHATBLHBIX KOMIIETCHIIMH CTYJCHTOB CIIOCOOCTBYIOT
WHTEPAKTUBHBIE METOJbI OOYUYCHHS, HauOoJee TMOTHO OTPAXAIIIHUE CIENUPUKY AUCIUTLTUHBI
«Pa3paboTka MpUII0KEHU ¢ BUPTYaTbHON M JOTMOJHEHHON peaabHOCTHIO», OJTHOU U3 3a/1a4y KO-
TOPOH SABJSIETCS MOJCTUpOBaHKEe OyayIiel MpoQecCHOHaNbHOM e TeNbHOCTH.

B m3ydenun kypca MCNONb3yIOTCSI UHTEPAKTUBHBIE 00YyYaroIIie METO/Ibl: pa3BUBAIOIICH
KOOIIEPALlMH, UTPOBOE MPOCKTHPOBAHNE, KOYYUHT (JIMYHOE HACTAaBHUYECTBO), METOJ MPOEKTOB,
TPEHHMHTH, JJIEKTPOHHOE TECTUPOBAHUE 3HAHUHN, YMEHUN U HaBBIKOB), KOTOPBIE MO3BOJISIOT (Pop-
MHUpPOBaTh HABBIKM COBMECTHOW (MapHOM M KOMaHIHOW) paboThI (COCTaBJICHUE alTOPUTMOB,
IPOEKTUPOBAHKUE MPOTPAMMHBIX pellleHul, pa3paboTKa U OTiIa/lKa IporpaMM), a TaKKe CTPOUTh
npodeCCHOHATIBHYIO PeUb, AEI0BOE OOIICHHE.

OnenuBanue Bamreli paboThl Ha 3aHATHUSX OPraHU30BaHO 1) B ¢opMe TEKyIIero KOH-
TPOJIA, B paMKaxX KOTOPOTO BBl PEIINTE MHOXKECTBO 3a/1a4 BO3PACTAIOIIEH CIOXKHOCTH; 2) IS
pOBeJCHUS pyOeKHOTO KOHTPOJS OPraHU30BaHO KOHTPOJIbHOE TECTHUPOBAHHME U BBINOJIHEHUE
KypCOBOT'O TPOEKTA.

B moaroroBke camocTosTensHON pabOThI MIPENo aBaTeNb:

® yYUT paboTaTh ¢ y4eOHHKaMH, TEXHUYECKOW JUTEPATypor (B TOM UHMCJIE HA aHTJIUM-
CKOM $I3bIKE), CHIEIMATIM3UPOBAHHBIMU BeO-pecypcamu

® Pa3BHBAET HABBIKM CAMOCTOSTEIHHOW MOCTAHOBKHU 3a7ad W BBITIOJTHEHHUS BCEX JTAIlOB
pa3paboOTKU MPOrPaMMHOTO PELICHHUS;

® OpraHU3yeT TeKYIINe KOHCYIbTaIlUH;

® 3HAKOMHT C CUCTEMOH (OpM U METOJO0B 00y4YeHHs, MPOPECCHOHATBHON OpraHU3aIei
TpyAa, KpUTEPHUSIMH OI[CHKH €€ Ka4eCTBa;

® OpPraHU3yeT Pa3bsCHEHUS JTOMAIIHUX 3aJaHHi (B 4aChl MPAKTUYSCKUX 3aHITHIA);

® KOHCYJIBTUPYET 10 CAMOCTOSITEIbHBIM TBOPYECKHM MPOCKTAM YUAIUXCS,
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® KOHCYJIbTUPYET NP MOATOTOBKE K HAYYHOU KOH(EPEHIINH, HAMCAHUU HAYYHOU CTa-
ThU, U TIOATOTOBKE €€ K Me4aTu B COOPHUKE CTYJEHUYECKUX paloT;

BMmecre ¢ Tem mpemnogaBatenh OpraHU3yeT CHCTEMHBIN KOHTPOJb BHIMOJHEHHS CTYICH-
TaMu Tpauka caMOCTOSATENbHON PadOThI; MIPOBOAUT aHAIM3 U JIA€T OLIEHKY paOOThI CTYACHTOB B
XO0JIe CaMOCTOATENBbHOM padoTHI.

Ouenka Bamied yCnenHOCTH BEAECTCS B TPAAUIIMOHHOM cucteme: "oTau4yHo", "xopormo",
"yIOBIETBOPUTENBHO", "HEYIOBIETBOPUTEIBHO" - U OTPAKAETCS B ANEKTPOHHOM >KypHaJle Ipe-
nonasarens. iToropas oneHKa paccUuThIBaeTCs 1Mo Gopmyse, B KOTOPOH BUAAM CaMOCTOSITEINb-
HO pabOThI MOXET OBITh MPUCBOEH Pa3HbBIN Bec - 0T 170 3; onpeaeneHbl KPUTEPUH OLICHUBAHUS
B TeCTOBOH (hopme KOHTpOJs: oT 39 10 59 mpaBWIIBHBIX OTBETOB B TECTE - '"yIOBIECTBOPUTEb-
HO"; 60 - 79 - "xopomo"; 80 + - "oTnuyHO".

Pe3ynbratel cBoeit paboOThl BBl MOXKETE OTCIEAUTh B JIMYHOM KaOMHETE 3JIEKTPOHHO-
WH(POPMAIIMOHHON CUCTEMBI (BeO-TIOpTaJl MHCTUTYTA), K 4eMY UMEIOT JOCTYI U BAITH POJUTEIIH.

CBoeBpemeHHas caya pabOT, BBIMOJIHEHHBIX CAMOCTOSTEIBHO MM HA ayJUTOPHBIX 3a-

HSTUSX, MEKCECCUOHHBIX 3aJaHUi CTUMYJIHPYETCS OTPaHUYCHHEM CPOKOB WX MpHEMa, JOTOJ-
HUTEJIBHBIMU OajlylaMU K BECY OLIEHKH, YCTAaHOBJIEHHOH paHee U BIMSIONIEH Ha OKOHYATEIbHYIO
OLICHKY.
10. MEPEYEHb WH®OPMAIIMOHHBIX TEXHOJIOIMI, UCIHOJIB3YEMBIX ITPH
OCYUECTBJIIEHUN OBPA3OBATEJIbBHOI'O NPOLHECCA IO AUCHUIIIMHE
MOAVJIO), BKJIIOYAA IIEPEYEHb IITPOI'PAMMHOI'O OBECIHEYEHUA
N UHOOPMAIMOHHBIX CITPABOYHbBIX CUCTEM

[Ipu m3ydennn qucruiuinHbl «Pa3zpaboTka MpUIIOKEHNUH C BUPTYAJIbHOW M TOTIOJTHEHHON
PEATBbHOCTBIO» O0YUYAIOIUMUCS U HAYYHO-TIEJaTOTHUYECKUMH Pa0OTHUKAMH HCIIONB3YeTCsl Clie-
nyroliee mporpaMMHoe obecredeHre U HH(HOPMAalMOHHO-CIPaBOYHbIE CHCTEMBI:

1C: Ipennpusitre. KoMIuteKT [1si BBICIIMX U CpeaHUX yueOHbIX 3aBeacHwmii (1C —
8985755)

Mozilla Firefox

Adobe Reader

ESET Endpoint Antivirus

Microsoft™ Windows® 10 (DreamSpark Premium Electronic Software Delivery
1d700549166)

Microsoft™ Office®

Google Chrome

«"apaHT a’po»

Koncynprantlimtoc

Unity

Visual Studio

XAMPP

Caenenust 00 IEKTPOHHO-ONOIMOTEYHOH cucTeMe

Ne | OcHoBHBIE cBenIeHUS 00 IIEKTPOHHO-ONOIMOTEUHOM CH- Kparkas xapakrepucTika
/11 CcTEME

1. |HaumenoBanue  snekTpoHHO-6uOIMOTeUHOI cucTembl, |OOpa3soBaTenbHast mIathopma
TPECTABIISIONIEH BOSMOXKHOCTB Kpyrnocyrousoro muc-|[OPAUT .

TAHIIMOHHOTO WHAMBHIYaJbHOTO JOCTYMA I KaXJIOTo http://www.urait.ru
oOyyJaromierocss U3 JIIOOOW TOYKH, B KOTOPOU HMEETCS
noctyn k cetr IHTepHer, anpec B cet IHTepHET

11. MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOAUMASA JJISA OCYHIECTB-
JIEHUS OBPA3OBATEJIBHOI'O TIOLECCA ITO JMCIUIIVIMHE (MOAY JI1O)
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/o

HanmeHnoBanue
000pyIOBaHHBIX
y4eOHBIX ayaUTO-
puH, ayAUTOPUIA
JUTS TIPAKTHYECKHUX
3aHATUN

[lepeueHp MaTepHaIbLHOTO OCHAILIEHUS, 000pYIOBaHUS
Y TEXHUYECKHUX CPEACTB O0yUCHHS

JlaGopaTopus mpo-
rpaMMHPOBAHUSA U
0a3 ma"ubeix Ne 247

JlaGoparopust mporpamMmMmupoBanus ¥ 0a3 TaHHBIX 247
(JIaGopatopust st mpoBeACHUSI 3aHATHI BCEX BUIOB, TPYIIIOBHIX U
WHAUBUAYAIbHBIX KOHCYJIbTALUH, TEKYIIETO KOHTPOJIS U IPOMEXY-
TOYHOM aTTeCcTaIuu)

MamepuanvHoe ochaujenue, KOMIbIOMEPHOE U UHMEPAKINUBHOE
obopydosanue:

Komnerotep

IIpoekrop

DKpaH Jy1sl IPOEKTOopa

KomMmnbroTepHslii cTON

Crynpsa

Cron npenogaBarens

Cryn npenogaBatesns

Jlocka MarHUTHO-MapKepHast

KapTtunst

ABTOMaTH3UPOBAaHHEIE paboYre MecTa 00ECTIeYeHBI JOCTYIIOM B
AIEKTPOHHYIO HH(POPMAIIMOHHO-00pa3zoBarenbHyto cpeny MU uC,
BBIXOJIOM B HH(OPMAIIMOHHO-KOMMYHUKAIIMOHHYIO ceTh «HTep-
HET.
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bubdanoreka. Un-
TAJbHBI 32J No
122

bubaunoreka. UnuranabHbii 3a7 ¢ BbIxoaoM B UnTepHeT Ne 122
ABTOMaTU3UpOBaHHBIE paboune Mecta OubInoTeKapen
ABTOMAaTU3WpOBaHHBIC paboUYne MecTa ISl YnTaTesei

IIpunTep

Ckanep

Crennaxu o KHAT

Kadenpa

BricTaBOYHBIM CTEIAXK

Karanoxusrii mkad

[Tocagounbie MecTa (CTOJIBI U CTYJIbS JJIsi CAMOCTOSATENBHOM pabo-
THI)

Crenn nHPpOPMALMOHHBIN

Ycaosus pas aun ¢ OB3:

ABTOMaTU3MpOBaHHOE pabouee Mecto /i ui ¢ OB3

JIunza @penens

CrnenmanpHass mapTa A JMIl C HapyHICHUSMH  OIOPHO-
JIBUTATEIHHOTO ammapara

KnaBuarypa c Hanecenuem mpugra bpaiins

Kommbrorep ¢ mporpammubiM obecnieuenuem 1ist il ¢ OB3
CBeToBbIC Masiki Ha JIBEpsIX OMOIMOTEKN

TaxkTunbHbIE YKa3aTenu HanpaBiICHUS ABHKEHUS

TaxkTuabHBIE YKa3aTEeNN BBIX0Aa U3 TOMELICHUS

KonTpactHoe BblieneHIE TPOEMOB BXO/IOB U BBIXO/I0B U3 MOMeEIlIe-
HUS

Tabnuuka ¢ HauMeHOBaHWEM OMOJIMOTEKH, BBITIOJIHEHHAS IpU(TOM
bpaitns

ABTOMaTH3UpOBaHHBIE paboure MecTa oOecrmedeHbl JOCTYIIOM B
AJIEKTPOHHYIO0 MH(pOpMaMOHHO-00pa3oBareibHyto cpeny MUuC,
BBIXOZIOM B HMH(OPMAIMOHHO-KOMMYHHKAIIMOHHYIO ceTh «lHTep-
HETY.




