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1. EJIb OCBOEHUMA JTUCIIUITJIMHbI

Hucrummmaa  «Virtual and Augmented Reality Technology» Bxomutr B mnporpammy
OakamaBpuata «Data Engineering u ympaBiieHHe KOCMHYECKUMHU CHCTEMaMU» IO HAIPaBICHUIO
27.03.04 «YmnpaBieHue B TEXHHYECKUX CHUCTEMax» M u3ydaerca B 7 cemectpe 4 Kypca.
Jucuuruimny peanusyet Kadenpa MexaHuKH ¥ IpoLIeCcCOB ynpaBieHus. JUCIUIUIMHA COCTOUT U3
9 pa3nenoB u 24 TeM U HampapiieHa Ha U3ydeHue (yHIaMEHTAIbHBIX OCHOB IOCTPOEHHUS CHUCTEM
BUpPTyallbHOU peanbHOCTH (virtual reality, VR), mocTpoenusi cucrtem JOMOTHEHHON peasbHOCTH
(augmented reality, AR), AMCTaHIITMOHHOTO YTMpaBIEHUs, YCTPOUCTB JJII CUCTEM BUPTYAJIbHOU H
JIOTIOJTHEHHON pEaJIbHOCTH, TEHEpaluu TPEXMEPHBIX MOJENIed M HU300paKeHUU, CcOoYeTaHus
pEabHBIX W HUCKYCCTBEHHBIX H300pa)K€HUH, MPUMEPOB MPUIIOKEHUI CHCTEM BUPTYaIbHON
peaTbHOCTH, TPUMEPOB MPUIIOKEHUI CUCTEM JOMOJHEHHON PeaabHOCTH, ICUXO()HU3HOIOTHIECKUX
aCMeKTOB YeJOBEKO-MalIMHHOTO uHTepdelica B cCHCTEeMax BHUPTYaJbHOM M JOIMOJIHEHHOM
peasbHOCTH, pa300p OCHOBHBIX METOOB PEIICHHUS TUIOBBIX 33/1a4 U 3HAKOMCTBO C OOJIACTBIO UX
MIPUMEHEHHUS B TPO(ecCHOHATBHOM IS TEIbHOCTH.

[lenpto OCBOCHHWS IUCIUIUIMHBI SBISETCS (OpPMHUpPOBAHHME (PYHIAMEHTAIBHBIX 3HAHWHA H
HAaBBIKOB MPHMEHEHHS METOJOB peIlIeHUs 3a/Jad, HEOOXOAMMBIX IS MpodeccHnoHaNbHOMI
NESATCIILHOCTH, TIOBBIICHHE OOIIEro ypOBHS TI'PAaMOTHOCTH CTYJCHTOB IO TEXHOJIOTHSIM
BUPTYaJbHOU U JOMOJHEHHON PEabHOCTH.

2. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUS JUCHUITVIMHDI

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

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

I/IHZ[I/IKaTOp])I JOCTHIKCHHUS KOMIICTCHIUHN

Mudp Komnerenuus .
(B pamMKax JaHHOW JHCIUIIIIMHBI)
CriocobeH cobupars, I1K-1.1 3HaeT coBpeMeHHbIE METOIBI TOTO, KaK COOUPATH,
o0OpabatbIBaTh U 00pabaThIBaTh U HHTEPIIPETUPOBATH JAHHBIE COBPEMEHHBIX
HUHTEPIPETUPOBATH TAaHHbIC HaYYHBIX HCCIEeI0BaHUM, He00X0AUMBIE AT (POPMUPOBAHUS
COBPEMEHHBIX HAyUHBIX BBIBOJIOB TI0 COOTBETCTBYIOIIIMM HaYYHBIM HCCIICTOBAHUAM;
MK-1 uccnenoBanuii, Heooxoaumeie  |[[1K-1.2 YMmeeT nmpuMeHATh COBpeMEHHBIE METOIBI M CPEICTBA IS
Jutst OpMHUPOBAHMS BHIBOJIOB 110  |00paOOTKYM M MHTEPIIPETAMH JJaHHBIE HAYYHBIX NCCIIEJOBAaHWH;
cootBercTByromuM HayuHeiM | [1K-1.3 Biageer ocHOBHBIME HaBBIKaMu cOopa, 00paboTku U
WCCIIEJIOBAaHMAM, B TOM YHCJIE  |MHTEPIPETALNH JaHHBIX COBPEMEHHBIX HAYYHBIX HCCIIEOBAaHHH,
JIaHHBIC TUCTAaHIIHOHHOTO HEOOXOANMBIX s (POPMHUPOBAHUS BEIBOJIOB 110 COOTBETCTBYIOIINM

30HAUPOBAHUS 3eMIIH HAYYHBIM HCCIEIOBAHUIM;
[TK-5.1 3Haer cymecTByoIIee CUCTEMHOE 1 MPUKIIATHOE
IIporpaMMHOE 0OecriedeHre, METO b IPOCKTHPOBAHUS 1
pa3paboTKu MPOrpaMMHOro obecrieueHus, CTPYKTyp 1 0a3 JaHHBIX,

CrocobeH pa3zpabaTeIBaTh, MPOrPpaMMHBIX HHTep(eiicoB. 3HAET HOPMATUBHO-TEXHHUYECKYIO
OTJIaKUBATh, IPOBEPSTH JIOKYMEHTAIHIO JUTS pa3paboTKH MPOrpaMMHOM TOKYMEHTALlUH Ha
paboTococoOOHOCTD, I10;
Mouduimposars nporpaMmmHoe |I[TK-5.2 YMeeT npuMeHsTh METOBI U CPENICTBA IPOSKTHPOBAHNUS
MK-5 obecrieueHne; MPUMEHATh METOABI [IIPOrPaMMHOTO 00eCTIeueHHs], CTPYKTYp JITaHHBIX, 0a3 TaHHBIX,

U CpEJICTBA MPOCKTUPOBAHHS MPOTPaMMHBIX HHTEP(EHCOB. YMeeT aHAIM3UPOBaTh HOPMATHBHO-
MIPOTPAaMMHOTO 00ECIICUCHHS, |TEXHUYECKYIO JOKYMEHTAIHUIO JJIs pa3pabOTKU MPOrpaMMHON
pa3pabaTbIBaTh U COTIACOBBIBAThH |IOKyMeHTanuu Ha [10;
nporpaMMHyo gokyMeHnTanuto Ha |I1K-5.3 BiageeT 0CHOBHBIMU HaBBIKAMH TEXHOJIOTHSIMHU
MPOrpaMMHOE O0ecTieueHre pa3paboTKH, OTIAKH, TPOBEPKU paOOTOCTIOCOOHOCTH H
MOAH(HUKAITIN CHCTEMHOTO MPUKIAHOTO TPOTPAMMHOTO
obecrieueHvsi, MOJICPHU3AIINN TEXHUIECKUX PEIIEHUH 110
paspabotke I10;




3. MECTO JUCIMIIJIMHBI B CTPYKTYPE OII BO

Jucnunnmna

«Virtual

and Augmented Reality Technology» otHOCuTCS K dacTw,

dbopMupyeMoil ydacTHUKaMU 00pa30BaTeIbHBIX OTHOLICHWH Osoka 1 «J{ucIuImHbl (MOIYIIN )
00pa30BaTeNbHOM MPOrpaMMbI BBICIIETO 00pa30BaHUS.

B pamkax o0pa3zoBaTesbHOM MporpamMmbl BBICIIETO O0pa30BaHUS OOy4YaIOIIMECS TaKxKe

OCBaUBAaIOT CIOCOOCTBYIOIIINE

apyrue

IUCIUTLINHEI

W/WIM  TPaKTUKH,

3aIJIaHMPOBAHHBIX pe3ysibTaToB ocBoenust mucuumuimbabl «Virtual and Augmented Reality
Technology».

Tabnuya 3.1. Ilepeuenv komnonenmos OI1 BO, cnocobcmeyrouux O00CmMuiceHur
3ANIAHUPOBAHHBIX PE3YIbMAMO8 0C80EHUS OUCYUNTIUHBL
HpenmecrByromue Mocaenyromue
Mudg Haumenosanue HC?[HZ:IHHHLI?IMOI; JIN ncunnﬂnillil/nlfou JIN
P KOMIIETeH MU A * Y, A . ¥,
NPAKTUKH NPAKTHKH
Research work / Hay4so-
CrocobeH cobupars,
HCCIICA0BATCIIbCKAas1 pa60Ta;
o0OpabatbIBaTh U . N
HHTEPNPETHPOBATH JAHHbIC Technological Training;
Space Flight Mechanics;
COBPECMCHHBIX HAYYHBIX R i
. Numerical Methods; . N
HCCIIeJOBAaHHH, X i Technological Training;
Automatic Control Theory; .
HEOOXOAUMBIE ISt . Undergraduate practice /
IK-1 Computer Science and
(hopMHpOBaHUs BEIBOJIOB IO Programming; IIpenumnnomMHas IpaKkTUKa;
COOTBETCTBYIOIIUM . !
Hay4YHBIM I/ICCJ'IeyOBI:HI/IHM B Optlmal Control MethOdS;
Y A ’ Discrete mathematics**;
TOM YHCJIC JaHHBIC sk
ﬂucxpemyaﬂ mamemamuka ™",
JUCTAaHIIMOHHOI'O f - - i
Analysis of Geoinformation Data;
30HANPOBAHU 3emMin
Cmoco0eH pa3pabaThIBaTh,
OTJIA’KUBATD, IIPOBCPATH
paboTOCIIOCOOHOCTD, Research work / Hayuno-
MOIU(GHUINPOBATH nccieoBaTenbCcKas padora;
MpOTrpaMMHOE 00ECIeUCHNE, Technological Training;
MPUMEHSTh METOJIbI U Analysis of Geoinformation Data; | Technological Training;
TK-5 CpeJICTBA POEKTUPOBAHHUS Fundamentals of information Undergraduate practice /

MPOrPaMMHOTO
obecreueHus,
pa3pabaTbIBaTh U
COIJIACOBHIBATH
MPOTrPaMMHYO
JIOKyMEHTAI[HIO Ha
IIporpaMMHOe o0OecreyeHne

security and cyber resilience**;
OcHosbl uH@opmayuonHo
bezonacnocmu u
Kubepycmouuugocmu **;

IIpenaunioMHas npakTUKa;

* - 3aMONIHACTCS B COOTBETCTBUH ¢ MaTpuueit kommnereniuii u CYII OIl BO

** - 3JIeKTUBHBIC AUCIMIUINHBI /TIPAKTUKH

JOCTHIXCHHIO




4. OFBEM JJVCHUIJIMHBI U BUbI YYEBHOMN PABOTHI

O6mas TpynoemkocTs aucuumunsl « Virtual and Augmented Reality Technology» cocraisier «3» 3a4eTHbIE €AUHUIIBL.
Tabauya 4.1. Buowvl yuebHol pabomvl no nepuooam 0C80eHUs 00pA308AMENbHOU NPOCPAMMBL 8biCULIe20 00pA308aHUs OJisl OYHOU (HOopMbl
00yuenus.

Buja yue6Hoii padoThI BCEIO, ak.u. CEMec; pCeD)
Konumaxmmnas paboma, ax.u. 36 36
Jlexuuu (JIK) 18 18
JlaGopartopusie pabotsl (JIP) 18 18
IMpaktuueckue/cemunapckue 3ansatus (C3) 0 0
Camocmosmenvras paboma 0by4arowuxcs, ax.u. 72 72
Koumponw (sx3amen/3auem c oyenkou), ax.u. 0 0
OO01Iasi TPYT0EMKOCTh THCIHILTAHBI aK.v. 108 108
3a4.e. 3 3




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
- 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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