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1. EJIb OCBOEHUMA JTUCIIUITJIMHbI

Jucuunnuna «TexHomoruu BUPTYaJbHOM M JIONOJIHEHHOM pPEAJbHOCTHU» BXOIUT B
nporpamMmy  OakamaBpumara  «Data  Engineering,  WHTE/UIEKTyaJlbHbIE  CHCTEMBl |
kuoepOe3onacHocTh» 1o Hampapienuio 27.03.04 «YmpapiieHHE B TEXHUYCCKHUX CHCTEMax» M
uzydaercs B 7 cemectpe 4 kypca. HucummiuHy peanm3yer Kadenpa mMexaHUKH M TPOIIECCOB
yrpasiaeHus. JlUCHUIUIMHA COCTOMT W3 9 pas3genoB W 24 TeM M HampaBlieHA Ha HU3Yy4yeHUE
(yHIaMEHTAIbHBIX OCHOB IOCTPOEHUS CHCTEM BHPTYalbHOH peanmpHOCTH (Vvirtual reality, VR),
MOCTPOCHUSI CHCTEM JIONMOJIHEHHOW peanbHOcTH (augmented reality, AR), aucrtaHunoHHOTO
yHOpaBiIEHUs,, YCTPOMCTB I CUCTEM BUPTYaJbHOW M JIONOJIHEHHON pEaIbHOCTH, TI'€HEpaluu
TpEXMEPHBIX MojeNeil U U300pakeHU, cOueTaHusl pealbHbIX U MCKYCCTBEHHBIX M300pa’keHuH,
IIPUMEPOB IIPWIOKEHUN CUCTEM BHUPTYaJIbHOM PEAIBHOCTH, IIPUMEPOB MPHWIOKEHUN CUCTEM
JIOTIONIHEHHOM ~ pealbHOCTH,  NCUXO(PHU3UOJIOTUYECKUX  aCIEKTOB  YEJIOBEKO-MAaIIMHHOTO
uHTepdeiica B cucreMax BUPTYyaJbHOU M JIOTIOJIHEHHON PEaIbHOCTH, pa300p OCHOBHBIX METOJIOB
pellIeHrs THUIIOBBIX 3aJad W 3HAKOMCTBO C OOJACThI0O MX NPUMEHEHHUS B MPOQeccCHOHAIbHON
NESITEIbHOCTH.

Llenpto OCBOEHHUS MUCHUIUIMHBI SIBIsETCs (OpMUpOBaHHE (PYHIAMEHTANbHBIX 3HAHUHA H
HAaBBIKOB NPHUMEHEHHS METOJOB pEIICHHs 3a1a4, HEOOXOAWMBIX JJs TPO(ecCHOHATBHOM
NEeSTeNbHOCTH, TOBBIIIEHHE OOIIEro ypOBHS T'PAMOTHOCTH CTYACHTOB 10 TEXHOJOTHIM
BUPTYAJIbHOU U JOMOJHEHHON pPEaJIbHOCTH.

2. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUS JUCHUIIVIMHBI

OcBoeHue JUCHUIUIMHBL «TE€XHOJIOrMM BHUPTYadbHOW U JOIOJHEHHOW pEallbHOCTH
HamnpaBlIeHO Ha (QOopMUpOBaHME Yy OOYYaIOIIMXCS CIEAYIOIIMX KOMIETCHUMH (4acTu
KOMIICTCHITNH ):

Tabnuya 2.1. Ilepeuenv komnemenyuil, opmupyemvix y 00y4arOWuxcs npu 0ce0eHuu
OUCYUNTIUHBL (Pe3VTIbMambvl 0C80EHUS OUCYUNTIUHDL)

Indp Kommerenmuust HUHankaTopbl AOCTIKEHHS KOMNETEHIHH
(B paMKax JaHHOMW NHUCUMUIUINHBI)
CriocobeH peann3oBaTh I1K-3.1 3naTe MeTO1bI 0OPAOOTKH JAHHBIX, TEXHOJIOTHU U A3BIKU
KOPPEKTHYI0 00paboTKy JaHHBIX, |MaHUITYJIUPOBAHUS JAHHBIMU;
K-3 s dexruBnbIii 0OMeH naHHbIMH U |[1K-3.2 YMeTh NpUMEHATh TEXHOJIOTHH U S3BIKU
MpoBeieHue 0a30BOI pa3BeIKM | MAHUITYIHPOBAHUS OONBIINMU CIOKHBIMI HAOOpaMHU TaHHBIX;
Oonpmmx crnoxHbIX HabopoB  |IIK-3.3 BrmageTs TEXHONOTHUAMU U S3bIKAMH MaHHITYTHUPOBAHUS U
JTAHHBIX 00pabOTKH JAHHBIMHU;
[TK-4.1 3HaeT crmocoObl 1 METOBI OpTaHU3aIl[UH TEXHUIECKOH
CriocobeH pazpabaThIBaTh TIOJIICPKKH MPOIIECCOB CO3/IaHUs, COBEPIICHCTOBAHUS U
(hopManbHBIE MOJCITH COTIPOBOXKICHUS MH(QOPMAITMOHHBIX CHCTEM JIJIsl aBTOMAaTH3AIHH
YIOpaBJICHUS TOCTYIIOM IIPH 3a]1a4 OPTaHU3AIHOHHOTO U TIPOU3BOJCTBEHHOTO YIIPABICHHS B
IK-4 MPOEKTUPOBAHUH, PEATTH3AIMU U |3aIIUIIIEHHOM HCIIOJTHCHUN;
BHeipeHnn aBToMaTu3upoBanHbix |[1K-4.2 Brageet HaBbikamu pa3padbaTku popMaabHbIC MOICITH
CHUCTEM B 3aIUIIEHHOM YIpaBIIEHUS JOCTYTIOM MPH MTPOESKTUPOBAHUH, PEaTH3AIINH U
WCTIOTHEHUH BHEJPEHUU aBTOMATH3UPOBAHHBIX CHCTEM B 3alUIIIEHHOM
WCIIOJTHEHWH,

3. MECTO JUCIMIIJIMHBI B CTPYKTYPE OII BO

JucuuminHa « TexHoNIoruu BUpTyaibHOM U JOTIOJIHEHHON PEalbHOCTHY OTHOCUTCS K YacTH,
dbopMupyeMoil ydacTHUKaMU 00pa30BaTeNbHBIX OTHOIICHHH Onmoka 1 «/lucrurmmHbl (MOTyH)»
00pa30BaTeNbHON MPOrpaMMbl BBICIIETO 00Opa30BaHHUS.




B pamkax o0pa3oBaTeNbHOM MPOTpaMMBI BBICIIETO OOpa30BaHUsI OOyYaronIuecs TakkKe
OCBauBaKOT Apyruc JUCHUITIIINHBI I/I/ niim IMPAaKTHUKHU, CHOC06CTBYIOH_II/IC JOCTUXKXECHUIO
3aIUTAHUPOBAaHHBIX  PE3yJIbTATOB OCBOCHUS JHCHUIUIMHBI «TEXHOJNOTMH BHUPTYaJbHOH U

JIOTIOJTHEHHOM PCAITBHOCTIY.

Tabnuya 3.1. Ilepeuenv komnonenmos OI1 BO, cnocobcmeyrouux O00CmMuiCeHu
3AN1AHUPOBAHRHbLX PE3)1bmamoe OC60E€HUA ducuunﬂqul
HpeamecrByromue ocaenyromue
HIngp Haumenopanue }:ll/lcf.)ll/lz:lﬂﬂﬂbl?,MOI;yﬂlfl, nncunnﬂnflilh\lfouyﬂn,
KOMIIETEHIIUH . %
NMPAKTHKH NPAKTHKH
CriocobeH peann3oBaTh
KOPPEKTHYIO 00paboTKy Amnanm3 reonH()opMaIOHHBIX
JAHHBIX, 3¢ () eKTHBHBII JAHHBIX; N .
TIK-3 0OMEH aHHBIMU U AHanu3 JaHHBIX ¥ MAIIHHHOE PCAMNIOMHAA PAKTHiA,
npoBezieHue 6a30BOI o0yueHwue;
pa3BeaKH OOIBIINX
CIIO’KHBIX HaOOPOB JTaHHBIX
CriocobeH pa3pabaThIiBaTh
(hopMasIbHBIC MOJCIH
YIpaBJICHUS JOCTYIIOM NPH
K4 NPOCKTUPOBAHUH, [NpenumioMHas NpaKkTHKA;
peanu3anyy 1 BHEAPESHHU
ABTOMaTU3MPOBAHHBIX
CHCTEM B 3aLIUIICHHOM
UCIIOTHCHUH

* - 3aMONHSACTCS B COOTBETCTBUH ¢ MaTpuiei kommnerenuii u CYII OI1 BO

** - 3JIeKTUBHbIC AUCIMIUINHBI /TIPAKTUKH




4. OFBEM JJVCHUIJIMHBI U BUbI YYEBHOMN PABOTHI

OO01mmas TpyA0eMKOCTh TUCHUTUTHHBI « T€XHOIOTHH BUPTYaTbHOU U JOMOJIHEHHOW PEATbHOCTHY COCTABIISIET «2)» 3a4CTHBIC CIUHUIIBI.
Tabauya 4.1. Buowvl yuebHol pabomvi no nepuooam 0C80eHUs 00pA308aMENbHOU NPOSPAMMBL 8bICUIE20 00PA308AHUSL Ol OYHOU Gopmbl
00yuenus.

Buja yue6Hoii padoThI BCEIO, ak.u. CeMec; pCeD)

Konumaxmmnas paboma, ax.u. 36 36
Jlekimu (JIK) 18 18
JlaGopartopusie pabotsl (JIP) 18 18
IMpaktuueckue/cemunapckue 3ansatus (C3) 0 0
Camocmosmenvras paboma 0by4arowuxcs, ax.u. 36 36
Koumponw (sx3amen/3auem c oyenkou), ax.u. 0 0
Oo0masi Tpy10eMKOCTH T CHUIIHHBI aK.4. 72 72

3a4.ell. 2 2

OOm1ast TPyA0EMKOCTh IUCIUIUTUHBI « T€XHOIOTHH BUPTYAJIbHOW U JIOTIOIHEHHON PealbHOCTHY COCTABIISCT «2» 3a4eTHBIC €INHUIIBI.
Tabnuya 4.2. Buowl yyebHOU pabomvl no nepuooam 0C80eHUs 00PA308AMENbHOU NPOSPAMMbL 8blCUIC20 00PA308aHUSL O 3A0UHOU DHOpMbl
00yueHusl.

Bupa yue6Hoii padoThI BCEIO, ak.u. CeMec7T PCED

Konmaxmmnas paboma, ax.u. 10 10
Jlexkuuu (JIK) 6 6
JlaGoparophsie pabotsi (JIP) 4 4
IMpaktuueckne/cemunapckue 3austust (C3) 0 0
CamocmosmenvHas paboma 00y4aowuxcs, ax.u. 58 58
Koumponw (sx3amen/3auem ¢ oyenkoul), ax.u. 4 4
Oomasi Tpy10eMKOCTh T CIHUNIUHbI aK.4. 72 72

3a4.ell. 2 2




5. COAEPKAHUE JUCIUIIJINHBI

Tabauya 5.1. Codeporcanue oucyuniunsl (Mo0yis) no euoam y4ebHou pabomuol

Bun
Homep | HammeHnoBaHue pasnena "
Copep:xanue pa3aesia (TeMbl) yueOHoit
pa3neia AUCUMITHHBI %
padoThI
11 00630p cuctem BJIP. JIK, JIP
1.2 Hcropus pa3sutus cucreM BJIP. JIK, JIP
[IpuHMne! nocTpoeHus =
o BsanMopeiicTBre OIB30BATENIA-IETIOBEKA U
CHCTEM BUPTYaJIbHOI 1.3 JIK, JIP
Pasnen 1 . MOJIEJIN PEATbHOCTH.
peanmsHOCTH (Virtual VIMITa I Oehatii. BOSMO coea
: MUTAIHS OTI Wi, BO3MOKHBIX JIHHBIMH
reality, VR) 1.4 I pat, p JIK, JIP
00BEKTaMHu.
15 HMMMepcuBHOE BOCTIPHITHE MOJICTH PEATbHOCTH. JIK, JIP
21 TpéxmepHbie MOIENTN 0OBEKTOB, IPUMEHIEMBIE IS K. JIP
' JIOTIOJTHEHHS PEATbHBIX CIICH. i
YcTaHOBIIEHHE COOTBETCTBUS PEabHOTO
2.2 MPOCTPAHCTBA IOJIb30BATENS C JaHHBIMU JIK, JIP
[TpuHOMIBI TOCTpOCHUS N .
N TpEXMEPHBIX MOJIENEH.
CHCTEM JIOTIONTHEHHOH
Paznen 2 CrexxeHue 3a MOJN0KEHUEM MOJIb30BaTeNs IS
peansHOCTH (augmented
reality, AR) 2.3 OMpEIEIICHHUS €r0 TOYKH HAOIIOACHUS B pEalbHOM JIK, JIP
' MIPOCTPAHCTBE.
OtoOpaxeHne B peajJbHOM BPEMEHU H300paKeHUst
24 peanbHbIX CLIEH B COUYETAHUM C KOMIIBIOTEPHOU JIK, JIP
rpaduKoii, CTCHEPUPOBAHHOW HA OCHOBE MO,
HCTAaHITMOHHOE aTIuKH, ) (HEKTOPHI, KaHAIBI CBSI3U TSI CUCTEM
Pasgen 3 |/HCTAHL 31 A > 2PbeKTOpEL, s JIK, JIP
yHIpaBJieHHE BHPTYaJIbHON peaIbHOCTH.
4.1 T"omoBHOI HCIIIEH. JIK, JIP
Y CTpOHCTBO BBIBOIA CTEPEOCKOTMICCKIX
42 P DRIBOMA CTep JIK, JIP
H300paKEHUI.
N 4.3 YcrpoticTBa BBOIa-BbIBOIa 3BYKOBO# mHDopmanmu. | JIK, JIP
YcTpoiicTBa I CUCTEM
N JaTunky IpoCTpaHCTBEHHOTO MECTOIIOIOKEHUS
Pasnen 4 |BupTyansHOU U 4.4 . JIK, JIP
N yacTell Tena 4eJoBeKa MIIM HHCTPYMEHTOB.
JOTIOTHEHHOW PeabHOCTH » »
YcTpoiicTBa BBOJA-BEIBOIA OCSI3aTEIBHOM
4.5 JIK, JIP
nHpOpPMALIUH.
YcTpoiicTBa BBOJA-BEIBOa HH(POPMAIIHU O
4.6 P s Aa usbop JIK, JIP
JIBIDKCHUH.
Bunel TpéxmepHbIx Moaeneld. Pennepunr —
" 51 CO3/1aHNe N300paKEHHI Ha OCHOBE MOJIENei JIK, JIP
I'enepanus TpéxMepHBIX
Pazgen 5 M . 00BEKTOB.
Mojieneit 1 n300pakeHuH =
52 OmnpenerneHne MOBEPXHOCTEH MoJienH. Beruucnenue IK. TP
' 3HA4YEHHUH UKCENIOB (POPMUPYEMOTO H300paXKEeHHUsL. ’
Coueranue peajgbHBIX U 6.1 TexcTypHOE 0TOOpaXKEeHHE. JIK, JIP
Paznen 6 |MCKYyCCTBEHHBIX .
Y N 6.2 PennepuHr Ha OCHOBE M300paKeHuit JIK, JIP
n300paKeHUI
IIpumeps! npunoKeHU M OCMOTp apXUTEKTYPHBIX COOPYKEHUH.
Pazpnen 7 |cucrem BupTyanbHOU 7.1 MopaenupoBanue noaéroB. THTepakTuBHAs JIK, JIP
peaTbHOCTH CETMEHTAINS AHATOMUYECKUX CTPYKTYP.
. CHCTEeMBI TOTIOTHEHHOW PeaTbHOCTH,
Tpivepe! npunoxerHii HCTIOJB3yeMol B Xupyprun. KOHTpOJIb eyaTHBIX
Pasgen 8 |cucteM momoiHeHHOR 8.1 4 pypruu. T? JIK, JIP
wat. [IpoenupoBanne npuOOpHOH MaHeIH
peanbHOCTH
aBTOMOOWIISL Ha T0OOBOE CTEKJIO.
ObecrieueHre IMMEPCUBHOTO BOCTIPHSATHS
BUpPTyaJIbHOH cpenpl. HeobxonumocTs
[Ncuxoduznonoruyeckne o . .
9.1 WHJABUAYaJIbHON HACTPOUKHU YCTPONCTB U JIK, JIP
ACTIEKTHI YEJIOBEKO- . o
. IapaMeTpOB CUCTEM BUPTYaJIbHOH U JONOTHEHHOM
Paznen 9 |mammuHOTO MHTEpdETica B
N PEaTbHOCTH.
CcHCTeMax BUPTYaJIbHOHN H =
. ITo6ouHbBIE 2P PEKTHI BO3IEHCTBUS CUCTEM
JIOTIOJTHEHHOW PeabHOCTH . 9
9.2 BHPTYaAJILHON M TOTIOTHEHHOM PEabHOCTH Ha JIK, JIP

YCJIOBCKA.

npaKmutteCKue/ceMuHapcxue 3AHAMUAL.

* - zanonusiercs Tonbko 1o QUHOWM dopme o6yuenus: JIK — nexyuu; JIP — rabopamopuvie pabomur; C3 —




6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JJUCHUIIJIMHBI

Tabnuya 6.1. MamepuaneHo-mexnuueckoe obecneuerue OUCYUNIUHbL

Tun aynuropuu

OcHamenue ayiuropuu

Cneuunajau3upoBaHHoe
yueOHoe/1adopaTopHoe
obopynoBanme, IO u
MaTepHuaIbl 1J151 0CBOEHHS
AUCIHUTLTAHBI
(Ipu HEOOXOTUMOCTH)

Jlexumonnas

Aynutopus JUTsl IPOBEICHUS 3aHATHI
JICKIIMOHHOTO THIIa, OCHAIICHHAS
KOMIUICKTOM CIEIUATN3UPOBAHHON MEOCIH;
JIOCKOH (9KpPaHOM) U TEXHHYECCKUMU
CpEICTBAMU MYJIbTUMEINA MTPE3CHTAIIHIA.

JlaGopaTtopust

AynuTopust Ui IPOBEICHUS J1a00paTOPHBIX
paboT, UHIMBUYaJIbHBIX KOHCYJIbTALIUMN,
TEKYIIETO KOHTPOJIS U MPOMEKYTOUHOMN
aTTeCcTalliy, OCHAIICHHAS KOMILJICKTOM
CICIUAM3UPOBAHHON MeOen 1
000pYIOBAaHUEM.

Jns
CaMOCTOSITEIILHOM
paboTsl

AyIUTOpHS U CAMOCTOSITEIILHOU Pa0OTHI
o0yJaronuxcs (MOXKET UCIIOIb30BaAThCS IS
MPOBE/ICHUS] CEMUHAPCKUX 3aHATUH U
KOHCYJIBTAINi1 ), OCHAIIEHHAS KOMIIEKTOM
CICHUAM3UPOBAHHON MeOen 1
KoMIbroTepami ¢ gocrynoM B SUOC.

* - ayauTOPHsI I CAMOCTOATEIILHON paboThl 00yvatonuxcs ykaspiBaetcss OBA3ATEJIBHO!

7. YAEBHO-METOJUYECKOE 1 UHO®OPMAIIMOHHOE OBECIIEYEHHUE JUCIHUIIJINHBI

OcnosHas tumepamypa:
1. Cmonun A.A., Xnanos JI./1., [loremun 1.C., Mexxennn A.B., borateipes B.A.
CucreMbl BUPTYaNbHOM, JOMIOJHEHHON U CMEIIAaHHOHN peanbHOCTH YuebHoe nocodue. — CaHKT-
[TetepOypr: Yuusepcuter U'TMO. 2018 . — 59 c.

2. Azuma, Ronald T. A Survey of Augmented Reality. Presence: Teleoperators and
Virtual Environments 6, 4 (August 1997), pp. 355 - 385.
Hononnumenvnas aumepamypa:

1. CyBopos K. A. Cucremsl BUPTYaIbHOH pearbHOCTH B uX mpuMeHerue //T-Comm-
TenexommyHnukanuu u Tpancnopt. — 2013. — Ne. 9.

2. E. C. CutnuxoBa, T. A. Kyrenesa. BuptyanbHas u A010JIHEHHAs! pealbHOCTb:
COOTHOILIEHHE MOoHATUH, Sociology. — 2018, c. 298-302.

3. Burep U. BupryanbsHas peaqbHOCTh B TpombIiiuieHHOCTH. — 2016. — No5 (65). —
CONTROL ENGINEERING POCCHA, c. 68-71.
Pecypcwr ungopmayuonno-menexommyHuKayuoHHou cemu « Mnmepnemny:

1. ObC PY1H u croponnne OBC, Kk KOTOPBIM CTYI€HThl YHUBEPCUTETA UMEIOT JOCTYII
Ha OCHOBaHMUH 3aKJIIOYEHHBIX JOTOBOPOB

- DnekTpoHHo-6ubmmorteunas cuctema PY/IH — ObC PYITH
http://lib.rudn.ru/MegaPro/Web
- OBC «YHuBepcurerckas Oubnuorexa onnan» http://www.biblioclub.ru
- OBC IOpaiit http://www.biblio-online.ru
- OBC «Koncynbrant cryaenray www.studentlibrary.ru




- OBC «Tpounkuit MOCT»
2. ba3bl JaHHBIX U TOMCKOBBIE CHCTEMBI
- BJIEKTPOHHBIN (HOH/I TPABOBOM M HOPMATUBHO-TEXHUYECKOW JOKYMEHTAIIUU
http://docs.cntd.ru/
- morckoBas cuctema Sunekc https://www.yandex.ru/
- mouckoBas cucreMa Google https://www.google.ru/
- pedeparuBHas 6a3a manHbix SCOPUS
http://www.elsevierscience.ru/products/scopus/
Yuebno-memoouueckue mamepuanvt 051 cCAmMocmosamenbHou pabomul 0OYUaAOWUXCSL NPU
0CB80CHUU OUCYUNTUHBL/MOOYIS*:
1. Kypc nexumii no nuciuiuinie « TeXHOI0ruu BUPTYyJIbHOM M JOTIOJTHEHHOM
pPEaTbHOCTH.

* - Bce y4eOHO-METOIUYECKUE MATePUANIBI JJII CAMOCTOSITEIIBHONH PabOThl 00ydYaromuXcs
pa3MeIarTCs B COOTBETCTBUU C JICUCTBYIOIIMM HOPsAIKOM Ha cTpaHulle guciuuruimasl B TYUC!

8. OLIEHOYHBIE MATEPHAJIBI M BAJLIbHO-PETHHIOBASI CUCTEMA
OLIEHUBAHUSI YPOBHS C®OPMHMPOBAHHOCTH KOMIETEHIUIA TIO
JTUCHUIIIMHE

OneHouHple MaTepuanbl U OaUIbHO-pEHTHHIOBas cUcTeMa® OLEHUBAHUSA YPOBHS
c(OpMUPOBAHHOCTH KOMIETEHUMH (YaCTH KOMIIETEHLIMH) IO UTOraM OCBOEHUS JIUCLUIUIMHBI
«TexHonmorum BUPTyaJIbHOM M JOIOJHEHHON peaJbHOCTH» IpelcTaBieHbl B lIpunoxkenun x
HacTosueil Paboueli mporpaMMe AUCHUIIIINHBL.

* - OM u BPC ¢popmupyrorcs Ha OCHOBaHMH TPeOOBaHUI COOTBETCTBYIOIIETO
JIOKaJIbHOTO HOpMaTuBHOro akra PY J1H.
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