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1. EJIb OCBOEHMA JUCIIUITJIMHbI

Juctumumza «VR and AR Technologies in Civil Engineering: Special Topics» Bxoaut B
rporpamMmmy Maructparypbl «CTpOUTENbHASI HHKEHEPHS U TIOCTPOEHHAs Cpeia» MO HAIPaBJICHUIO
08.04.01 «CtpoutenscTBO» U U3y4aercs B 3 cemecTpe 2 Kypca. Aucuummuny peanusyer Kademnpa
TEXHOJIOTUI CTPOMTENICTBA M KOHCTPYKLMOHHBIX MarepuanoB. JlucuurummHa coctout u3 4
paznesnoB M 9 TeM M HalpaBlieHa HAa W3Y4YEHHME KOHUENIMH M TEXHOJOTMH BHUPTYaJlbHOMN
peansHOocTH (VR) m pomonHeHHOUW peanbHOCTH (AR), MX HpUMEHEHHS B NMPOCKTUPOBAHUU U
CTPOUTENBCTBE, a TAKKE HA OCBOCHUE MPOTrPaMMHBIX KOMIUIEKCOB U CPEACTB MOrpyxeHus B VR,
BKJIIOYAsl CO3JJaHME aHUMAIIMH U YTIIyOJICHHBIN aHaIu3 MOJIeseH.

Lenpto OCBOCHUSI NUCHMIUIUHBI SIBISETCS TOJyYCHHE 3HAHUM, YMEHUMN, HABBIKOB M ONBITA
nesaTeaIpHOCTH B oOimacth VR m AR TexHonoruid, HEOOXOMUMBIX i1 (hOopMUpOBaHUS
KOMITETEHIIM W  O00ECIEeYMBAIONINX JOCTH)KCHHUE IUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS
00pa3oBaTeNbHON MPOrpaMMBI.

2. TPEBOBAHMUA K PE3YJIBTATAM OCBOEHMSA JUCIHUITIJIMHbI

OcBoenne aucuumnHel « VR 1 AR TeXHOJIOrMM B CTPOUTENBCTBE: CHELKYPC)» HANPABICHO
Ha (OPMUPOBAHKE Yy 00YHAIOIIMXCS CIEAYIOLMX KOMIIETEHIUH (YaCTU KOMIIETEHIIHI):

Tabnuya 2.1. Ilepeuenv komnemenyutl, Gopmupyemvix y 00yYAOWUXC NPU O0CBOCHUU
OUCYUNTIUHBL (Pe3VTbmambvl 0C80EHUS OUCYUNTUHDL)

I/IHZ[I/IKaTOp])I JOCTHIKCHUS KOMIICTCHIUHA

Iudp Komnerennus N
(B paMKax JaHHOMW NHUCUMUTUIMHBI)

IIpoBeneHue Hay4HbIX
POBEaL Y [TK-1.4 YMmeet opopMIIsTh, COrIIaCOBBIBATH, PEACTABIATH

IK-1 HCCIICIOBaHUH B 00J1aCTH .
CTpouTenbCTBA PE3yIbTAThI BHIMOJIHCHHBIX UCCIICIOBAHUNT;
Opranu3zanus Ipou3BOJICTBA o
K5 CTpoI;/ITem)HLIx pagOT Ha OOBEKTE [TK-5.5 CriocoGeH ocyIecTBIATh TEXHUUECKHH KOHTPOJIb, HAJ30p,

MIPHUEMKY CTPOHUTEIBHBIX padoT;
KallUTaJbHOI'O CTPOUTENILCTBA

3. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OII BO

Hucuumnuza «VR u AR TexHoiornu B CTPOMTENBCTBE: CHEIKYpPC» OTHOCUTCS K YacTH,
¢dbopmupyeMoil ydqacTHUKaMU 00pa30BaTeNIbHBIX OTHOIIEHMH Onoka 1 «lucuumiuuuel (MO )»
00pa3oBaTeNbHON IPOTrPaMMBbI BBICILIETO 00pa30BaHUs.

B pamkax oOpa3oBaresbHOM HporpaMMbl BbICHIEr0 0Opa30BaHUS OOydarolIMecs TakKe
OCBaMBalOT JApyrue JUCHUIUIMHBI W/MIM  TPAKTHKH, CHOCOOCTBYIOIIME  JIOCTHIKEHUIO
3alUIAaHUPOBAHHBIX ~ PE3YyNbTAaTOB OCBOEHMs JucuuiuimHel «VR AR TexHonoruum B
CTPOUTENBCTBE: CIIELKYPCH.

Tabnuya 3.1. Ilepeuenv xomnonenmos OI1 BO, cnocobcmsyrouux 00CMUNICeHUIO
3anIaHUPOBAHHBIX PE3VIbMAMOE 0C80EHUS OUCYUNTUHDBL

IIpexmecTByOIIHe IMocaenyrommme
HIngp Hanwenosanue )Jnc?mI:mnHLJMOI)IJIme nncunnnnl:lil/;duoaynn
9 9

KoMmeTenim NpaKTHKH* NpaKTHKH*

Independent Research Work

(obtaining basic skills of research

[IpoBenenne HaydIHBIX Independent Research Work;

9 work); . :
TIK-1 HCCIIEIOBAHMNA B 00JIaCTH . ) . L Pre-Graduation Practice;
Problem solving tecniques in Civil
CTPOUTECIILCTBA J -
Engineering;

Nanotechnology in Civil




HanveHoBanme IIpeamecrByonue Mocaenyromue
In HCUMILIMHBI/MOIYJIH HCIUILINHBI/MOIYJIH
q)p KOMIIETCHIIUH et *Hy ’ Amett *ﬂy ’
NPAKTHKHU NPAKTHKHU
Engineering**;
Building materials: Special
Topics**;
Mathematical methods of
experimental data processing;
Opranuzanus Npou3BOACTBA Project management; . .
. ; Technological practice;
TPOUTENBHEIX paboT Ha Modelling of construction . )
IK-5 crpomte pado odelling of constructio Pre-Graduation Practice;

00BEKTE KAIMMTAILHOIO
CTPOUTCIILCTBA

processes**;

* - 3aMoJIHAETCS B COOTBETCTBUM ¢ MaTpuueii komnereniuid u CYII OI1 BO

** - 3JIEKTUBHBIC TUCIMIUIMHBI /TIPAKTHKH




4. OFbEM JUCHUILIVMHBI U BUJIbI YYEBHOM PABOTHI

O6mmas tpynoemkocth nucuumuinabl «VR and AR Technologies in Civil Engineering: Special Topics» cocTaBisieT «2» 3a4eTHbIC €TUHUIIBI.
Tabnuya 4.1. Buowl yuebHOU pabomvl no nepuooam 0C80eHusi 00pa308amenbHOl NPOSPAMMbL blcUe20 00paA308aHus O0iisi OYHOU (HopMbl
0OyueHusl.

Buja yueOHoii padoThl BCETIO, ak.u. CeMecBT pCED)

Koumaxmmnas paboma, ax.u. 36 36
Jlexrun (JIK) 18 18
Jlabopartopusie pabotsl (JIP) 0 0
IMpaktryeckue/cemunapckue 3ansatus (C3) 18 18
Camocmosmenvras paboma 00y4arOWuxcs, ax.u. 18 18
Koumponw (ax3amen/3auem c oyenkoil), ax.u. 18 18
OO01asi TPYI0E€MKOCTh THCHHILTHHBI aK.4. 72 72

3a4.e/1. 2 2




5. COAEPKAHUE JUCIUITVINHBI

Tabauya 5. 1. Cooepoicanue oucyuniunsvt (MOOYis) no 8udam y4ebHou pabomol

Bun
Homep | HammeHnoBaHue pasnena .
a3ena - Copep:xanue pa3aesa (TeMbl) y4eOHo
pasi et padoThr*
[TonsiTHe ¥ TEXHOJIOTHU BUPTYaJIbHON pEabHOCTH.
Hcropust nosiBiieHs BUPTYaJILHOM PeanibHOCTH.
11 . JIK, C3
OcHoBHble 11enH U 3aaa4u VR u AR texnonoruit
e e
a TEXHOJIOTHH 1.2 pel pTY p JIK, C3
MIPOCKTUPOBAHUH M CTPOUTEIHCTBE
CpencTBa MOrpy>XeHUs B BUPTYaAIbHYIO
1.3 pearsHOCTh. DBOMONINS YCTpoicTB VR JIK, C3
21 Hporpami/mble koMmIuiekcsl Juist VR u AR. JIK, C3
WnTepodeiic mporpammel VR Concept
O — Cas3p VR 1 nporpaMMsl 1151 IPOEKTUPOBaHUSI-
Paznen 2 Hert prY 2.2 Autodesk Revit JIK, C3
peanpHOCTH 1 BIM
23 OkcnopT Mozenu B cpeay VR JIK, C3
P:Eogiecl{h;;glegzz IJ/B,BVR: 31 Pabora co CIieHOM 1 BUIOM JIK, C3
Pasgen3 |77
3.2 TexHonorus cOOPKH-pa3OOPKH JIEMEHTOB JIK, C3
Pasnen 4 Co3nanne agumaiuy B VR a1 Co3snanue u MPOCMOTP aHNMALH cOopku/pa3doopku JIK, C3
B BUPTYaJIbHOH PEeabHOCTH

* - 3amonasercs Tonpko mo OUHOMU dhopme obyuenus: JIK — nexyuu, JIP — nabopamopnvie pabomsi; C3 —
nPaKmMuyecKue/CeMunapcKue 3aHamus.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJINHBI

Tabnuya 6.1. Mamepuanvho-mexnuueckoe obecneuenue OUCYUNIUHBL

Tun aynuropuu

OcHaleHue ayIuToOpuu

Crnenunanu3upoBaHHoOe
yueOHOe/1adopaTopHoe
odopynoBanmue, [10 u
MaTepuabl 1J1s1 0CBOECHHSA
AUCHUTLTAHBI
(mpu He0OXOAMMOCTH)

JlexunonHnas

Aynurtopus JUis IPOBEICHUS 3aHATUI
JIEKIIMOHHOTO TUTIA, OCHAIIICHHAS
KOMIUIEKTOM CIEIUATU3UPOBAHHON MeOenu;
JIOCKOM (9KpaHOM) U TEXHHYECKUMU
CpeICTBAMU MYJIbTHMEINA MPE3CHTAIIHIA.

KomnerorepHslit
KJ1acc

KomnbroTepHbIi Ki1acc i1 MpOBEACHUS
3aHSATUH, TPYNIOBBIX U UHANBUYAIbHBIX
KOHCYJbTAIUH, TEKYIIETO KOHTPOJIS U
MPOMEXKYTOUYHON aTTECTAllU, OCHAILIEHHAS
MePCOHAIBHBIMUA KOMIIbIOTEpaMU (B
KoJu4decTBe 14 1miT.), TocKoii (3KpaHOM) U
TEXHUYECKUMHU CPEACTBAMHU MYJIbTHMEINA
IIPE3CHTALMM.

VR Concept Autodesk
Revit Renga

CemMuHapckas

AyauTopus JUisl IPOBEIEHUS 3aHATUI




CEMHUHAPCKOT0 TUIIA, TPYITIOBBIX U
WH]JIMBUIYaJIbHBIX KOHCYJIBTALNH, TEKYILEro
KOHTPOJISI U IPOMEKYTOYHON aTTECTaIlUH,
OCHAIllEHHAsI KOMILJIEKTOM
CreIMaIu3UPOBAHHON MeOEIH U
TEXHUYECKUMHU CPEACTBAMHU MYJIbTUMEANA
MpEe3EHTaIHI.

AyauTopus Ui CAMOCTOSITENIbHONW PabOThI
o0yyaromuxcst (MOXeT UCIOIb30BATHCS IS

TIst .
A . | MpoBeIeHUs] CEMHUHAPCKUX 3aHSATHI U
CaMOCTOSITEIILHOM .
KOHCYJIbTAI[M ), OCHAIIICHHAS KOMILICKTOM
paboThI

CHEeIATM3UPOBAHHON MeOeIH 1
KomnbroTepamu ¢ foctynom B OUOC.

* - ayauTOpUs I CAaMOCTOSATENFHON paboThl oO0yuatontixcs ykaspiBaercss OBA3SATEJIBHO!

7. YAEBHO-METO/JUYECKOE 1 UH®OPMAIIMOHHOE OBECIIEYEHHUE JTUCIIUIIJINHbBI

Ocnogénas numepamypa:

1. Cmonun A.A., XKnanos JI./1., [Toremun U.C., Mexenun A.B., borateipes B.A.
CucTtembl BUPTYaJIbHOM, TOTIOJTHEHHON M CMEIIAHHOW peaibHOCTU YueOHoe nocodue.— CaHKT-
[TetepOypr: Yuusepcuter UTMO. 2018 . — 59 c.

2. Yenmen, Haiimken. Lludpossie Texnonmornu mynbrumenna / Haiimpken Yenmen,
xennu Yenmew ; [niep. ¢ anri. U. FO. /lopomenko, A. B. Hazapenko nox pexn. A. B.
Hazapenko] .— 2-e uzn. — Mocksa ; Cankt-IlerepOypr ; Kues : Bunbsimc, 2006 .— 624 c. : wI.
; 24 cM .—CnoB. TepMHHOB: €. 595-617. [Ipeam. ykas.: c. 618-623. — Ilep. uza.: Digital
Multimedia / N.Chapman, J. Chapman. Chichester, 2004. — ISBN 5-8459-0888-4 .— ISBN 0-
470-85890-7.

HononnumenvHas numepamypa:

1. Tananos, ®opeman H., Kopaso JI. [Ipomnuioe u 6ynymee 3D-TexHoMOTHIMA
BUpPTYyaJibHOU peanbHOCcTH. HayuHo-TexHuueckuit BectHuk UTMO. Hos6pb-nexabps 2014.
[DnexTponHsIii pecypc].Pexum noctyna http://ntv.ifmo.ru/ru/article/11182/proshloe_i_budusche
e_3-D_tehnologiy_virtualnoy_realnosti.ht
Pecypcuvl ungpopmayuonno-menekommynuxkayuonnot cemu « nmepnemy»:

1. ObC PY1H u croponnne ObC, Kk KOTOPBIM CTyI€HThl YHUBEPCUTETA UMEIOT JOCTYII
Ha OCHOBaHUH 3aKJIIOYEHHBIX JOTOBOPOB

- DnekTpoHHo-ombnuoTeunas cucrema PYJIH — 9bC PY JIH
https://mega.rudn.ru/MegaPro/Web

- OBC «YHuBepcuterckas 6ubianoreka onnan» http://www.biblioclub.ru

- OBC «IOpaiit» http://www.biblio-online.ru

- ObC «KoHCcynbpTaHT cTyneHTay www.studentlibrary.ru

- OBC «3nanuym» https://znanium.ru/

2. ba3bl TaHHBIX U TOUCKOBBIE CUCTEMBI

- Sage https://journals.sagepub.com/

- Springer Nature Link https://link.springer.com/

- Wiley Journal Database https://onlinelibrary.wiley.com/

- HaykomeTtpuueckas 6a3a nanueix Lens.org https://www.lens.org
Yyebno-memoouueckue mamepuansvl 0151 cCamocmosmenbHoU pabomsl 00y4arOWuUxcs npu
0CBOCHUU OUCYUNTUHBL/MOOYAA ™!

1. Kypc nekuuit no nuctmminae «VR n AR TeXHOJIOruM B CTPOUTENBCTBE: CIIELIKYPC.




* - Bce yueOHO-METOAMYECKHE MaTepHallbl I CaMOCTOATENbHON paboThl 00yJaromuxcs
pa3MeIalTCs B COOTBETCTBUU C ICUCTBYIOIIMM MOPsIKOM Ha cTpaHulle quciuruimasl B TYUC!
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