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1. EJIb OCBOEHUMA JTUCIIUITJIMHbI

Hucrummmaa  «Virtual and Augmented Reality Technology» Bxomutr B mnporpammy
OakamaBpuata «Data Engineering, WHTEIUICKTyaJdbHBIE CHCTEMbI W KHOEpPOE30MACHOCTHY TIO
HanpasieHuo 27.03.04 «YnopaBieHne B TEXHUYECKMX CHUCTEMax» M M3ydyaercs B 7 cemectpe 4
kypca. Jucuunnuny peanusyer Kadenpa mexaHMKH M MpoIecCOB ympaBiieHHs. JucUHuIuiMHa
coctouT u3 9 pasnmenoB u 24 TeM U HampaBieHa HAa H3yuyeHHE (YHIaMEHTAIbHBIX OCHOB
MMOCTPOCHHSI CHCTEM BUPTyalbHON peanbHOocTH (virtual reality, VR), moctpoeHus cucrem
nonojiHeHHON peanbHOcTH (augmented reality, AR), IMCTaHIIMOHHOTO YINpaBiIEeHUS, YCTPOUCTB
JUIsL CUCTEM BHUPTYaJbHOM M JOIOJHEHHOM DPEAJBHOCTH, I'€Hepaluu TPEXMEPHBIX MOJEIEU M
M300paXKeHU, coueTaHusl peajbHbIX M MCKYCCTBEHHBIX M300pa)kKeHWi, MPUMEPOB MPUIOKECHHMI
CHCTEM BUPTYaJbHON PEATBbHOCTH, MPUMEPOB NPHIOKEHHUI CHUCTEM JOMOJHEHHOW pearbHOCTH,
MCcUX0(U3HOJIOTMUYECKUX aCIeKTOB YEJIOBEKO-MAIIMHHOTO UHTepdelica B cUcTeMax BUPTyaJbHOMN
U JONOJTHEHHOM peaibHOCTH, pa300p OCHOBHBIX METOAOB PELICHHS TUIIOBBIX 3a/1a4 M 3HAKOMCTBO
¢ 00J1acThIO UX MPUMEHEHHS B MPOPECCHOHATBHOMN J1eATEeIbHOCTH.

[lenpto OCBOCHHWS IUCIUIUIMHBI SBISETCS (OpPMHUpPOBAHHME (PYHIAMEHTAIBHBIX 3HAHWHA H
HAaBBIKOB MPHMEHEHHS METOJOB peIlIeHUs 3a/Jad, HEOOXOAMMBIX IS MpodeccHnoHaNbHOMI
NESTeIbHOCTH, TOBBIIIEHHE OOMIEr0 YPOBHS TPAaMOTHOCTH CTYACHTOB 10 TEXHOJOTHSIM
BUPTYaJbHOU U JOMOJHEHHOU PEabHOCTH.

2. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUS JUCHUITVIMHDI

OcBoenne mucnmminabl «Virtual and Augmented Reality Technology» nampasieHo Ha
(bopMupoBaHue y 00yYaOIIUXCS CAEIYIONIMX KOMIIETEHIIUM (4aCTH KOMIIETEHIINIA ):

Tabnuya 2.1. Ilepeuenv komnemenyuil, opmupyemvix y 00y4arOWuxcs npu 0c80eHuu
OUCYUNTIUHBL (Pe3VTbmambvl 0C80eHUS OUCYUNTIUHDL)

Indp Kommerenmuust HHankaTopsl AOCTHHKEHHs KOMIETEHIHH
(B paMKax JaHHOMW NHUCUMUIUINHBI)
CriocobeH peann3oBaTh I1K-3.1 3naTe MeTO16I 0OPAOOTKU TaHHBIX, TEXHOIOTHUHU U S3BIKH
KOPPEKTHYI0 00paboTKy JaHHBIX, |MaHUITYJIUPOBAHUS JAHHBIMU;
K-3 s dexruBHbIit 0OMeH naHHbIMH U |[1K-3.2 YMeTh NpUMEHSATh TEXHOJIOTHH U S3bIKU
npoBesieHue 0a30BOH pa3BeIK | MaHUITYJIMPOBAHUS OOJBIIMMHU CIOXKHBIMA HAOOpaMH JTAHHBIX;
Oonpmmx crnoxHbIX HabopoB  |IIK-3.3 BrnageTs TEXHONOTHAMU U S3bIKAMH MaHHITYTUPOBAHUS U
JTAHHBIX 00pabOTKH JAHHBIMHU;
[TK-4.1 3HaeT crmocoObl 1 METOBI OpTaHU3aI[UH TEXHUIECKOH
CriocobeH pazpabaThIBaTh TIOJIICPKKH MPOIIECCOB CO3/IaHUs, COBEPIICHCTOBAHUS U
(hopMabHBIE MOJCITTH COTIPOBOXKICHUS MH()OPMAIIOHHBIX CHCTEM ISl aBTOMAaTH3AIHH
YIOpaBJICHUS TOCTYIIOM IIPH 3aJa4 OPTaHU3AIHOHHOTO U TIPOU3BOJCTBEHHOTO YIIPABICHHS B
IK-4 MPOEKTUPOBAHUH, PEATTH3AIMU U |3aIIUIIIEHHOM HCIIOJTHCHUN;
BHeAipeHnn aBToMaTu3upoBanHbiX |[1K-4.2 Brageet HaBbikamu pa3padbaTku popMaabHbIC MOICITH
CHUCTEM B 3aIUIIEHHOM YIIpaBIIEHUS JOCTYTIOM MPH MTPOESKTUPOBAHUH, PEaTH3AIIH U
WCTIOJTHEHU U BHEJIPEHUU aBTOMATU3UPOBAHHBIX CHCTEM B 3al[UIIIEHHOM
WCIIOJTHEHUH,

3. MECTO JUCHUIIVIMHBI B CTPYKTYPE OII BO

Huctmmmaa  «Virtual and Augmented Reality Technology» otHocuTcs k 4acTtw,
dbopmupyeMoil ydyacTHUKaMU 00pa30BaTEeNbHBIX OTHOIIEHHH Onoka 1 «{ucuumiauHbl (MOZYIN)»
00pa30BaTeNbHON MPOrpaMMbl BBICIIETO 0Opa30BaHHUS.

B pamkax o0pa3zoBaTesbHOM NporpamMmbl BBICIIET0 O0pa30BaHUS OOy4YarOIIMECs TaKxKe
OCBaMBAIOT  JIpyr'Me€ JWCLUUIUIMHBI W/WIM  TPAKTUKH, CIIOCOOCTBYIOIIME  JIOCTHKEHHUIO




3alJIaHMPOBAaHHBIX pe3ysbTaToB ocBoeHust mucnumuimabl «Virtual and Augmented Reality
Technology».

Tabnuya 3.1. Ilepeuenv komnonenmos OI1 BO, cnocobcmeyrowux O00CmMuiceHu
3aNIAHUPOBAHHBIX PE3VIbMAMO8 0C80EHUS OUCYUNTUHBL

HauMenopanme HpenmecrByromue Mocaenyromue
n HCHUTIJIMHBI/MOTYJIH HCHUTIJIMHBI/MOIYJIH
bp KOMIIETeHIMH A * Y, A . ¥,
NPAKTUKH NPAKTHKHU
CriocobeH peann3oBaTh
KOPPEKTHYIO 00paboTKy Amnanmn3 reonH()OpMaIOHHBIX
aHHBIX, 3G (exTHBHBIN AHHBIX;
a -2hd . i IIpenaunnoMHas npakTUKa;
IK-3 0OMEH JTaHHBIMH 1 AHanu3 JaHHBIX ¥ MAIIUHHOE
npoBezieHue 6a30BOI o0yueHwue;

pa3BeaKy OOJBIINX
CJIOKHBIX HA0OPOB JIAHHBIX

Cnocob6eH pa3pabaTbIBaTh
(hopMasIbHBIC MOJCIIH
YIIPaBJIEHUS AOCTYIIOM IIpU

POCKTHPOBAHNH, [MpennumuoMHas IpaKkTHKA,
peanM3aniy U BHSAPCHUH
ABTOMAaTU3MPOBAHHBIX
CHCTEM B 3aLINIICHHOM
HCIIOJIHCHUH

I1K-4

* - 3aMONHSACTCS B COOTBETCTBUH ¢ MaTpuieii kommnerenuii u CYII OI1 BO
** - 3JIeKTUBHBIC AUCIMIUINHBI /TIPAKTUKH




4. OFBEM JJVCHUIJIMHBI U BUbI YYEBHOMN PABOTHI

O6mas Tpynoemkocts aucuumunbl « Virtual and Augmented Reality Technology» cocraBisier «2» 3a4eTHbIE €AUHUIIBL.
Tabauya 4.1. Buowvl yuebHol pabomvl no nepuooam 0cC80eHUs 00PA308AMENbHOU NPOCPAMMbL 8biCULE20 00PA308aHUS O]l OYHOU (opMbl

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

O6mas TpyaoeMkocTs nucuuiuingbl « Virtual and Augmented Reality Technology» cocraBnsieT «2» 3aueTHble €IMHUIIBI.
Tabnuya 4.2. Buowl yuyebHOU pabomvl no nepuooam 0C80eHUsi 00pA308ameNbHOU NPOSPAMMbL 8blCUe20 00pa3o8anus 07 3A04HOU HopMbl

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 HWcropus pa3sutus cucreMm BJIP JIK, JIP
[IpuHMne! nocTpoeHus =
o BsanMopeiicTBre OIB30BATENIA-IETIOBEKA U
CHCTEM BUPTYaJIbHOI 1.3 JIK, JIP
Pasnen 1 . MOJIEJIH PEeaTbHOCTH
peanmsHOCTH (Virtual VIMITa I oMb At BOSMO coea
: MUTAIHS OTI Wi, BO3MOKHBIX JIHHBIMH
reality, VR) 1.4 I pat, p JIK, JIP
00BEKTaMHU
15 HMMMepcuBHOE BOCTIPHUATHE MOJICIH 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 MoJieseit
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 |8 > 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 M300paKeHUil. 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.
cUCTeMax BUPTYaJbHOM 1 =
. 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. BupryanbHas u A010JIHEHHas! peagbHOCTb:
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-menexommyHuKayuoHnou 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
- QJIGKTPOHHBIN (POH]I] TPABOBOM M HOPMATUBHO-TEXHUYECKOH TOKYMEHTAIIUU
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 nexnuii mo mucumminae «Virtual and Augmented Reality Technology».

* - Bce y4eOHO-METOANYECKHE MaTepuallbl Ul CaMOCTOATENbHOM paboThl 00yJaromuxcs
pa3MeIIaTCs B COOTBETCTBUHU € AEUCTBYIOLIUM NOPsAKOM Ha cTpaHule aucuuiuiiasl B TYHUC!

8. OLIEHOYHBIE MATEPHAJIbI U BAJLIbHO-PEITUHIOBASI CUCTEMA
OLIEHUBAHMSI YPOBHSI C®OPMHUPOBAHHOCTM KOMIETEHLUI IO
JTUCHUIJIMHE

OneHouHbIe MaTepUabl W OaUIBHO-PEUTHHTOBAs CHCTEMa® OICHWBAHUS YpPOBHS
c(OpPMHUPOBAHHOCTH KOMIETECHIMN (YaCTH KOMIIETEHIIMI) MO UTOraM OCBOEHUS JUCIUIUIMHBI
«Virtual and Augmented Reality Technology» npencranenst B IlpuiioskeHHH K HacTOSIIEH
Paboueii mporpaMMe TUCHUTLIAHEI.

* - OM u BPC (opmupyroTCst HA OCHOBaHUHU TPEOOBAHHIA COOTBETCTBYIOIIECTO
JIOKaJIbHOrO HOpMaTuBHOTO akta PY JIH.
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