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CRXCHKIIOCHKIKIIKAH KA KL IKLKCKLIKOCKNX KX KICKITKIKXIKLKLKLKLKLKX KX K

UCIIOJIb3YSl CBETOBbIE M aKyCTHMYECKHE XUTPOCTH, YTOOBI MOMOYb HUBEIMPOBATH TOUIHOTY M
METaJUTHYECKHI PUBKYC — MOOOYHBIE JEWCTBUS XHUMeoTepanuu [7].

[ToapITOXKMB BBIILIECKa3aHHOE, MOXHO CKa3aTb, YTO COCTAaBJISIOLINE MYJIBTHUCEHCOPHOTO
JU3aiiHa SIBJISIFOTCS] BAXKHOM TEMOM IS NaJbHEUILIEro U3y4eHUs IHU3aiiHEpaMu M apXUTEKTOPaMHU.
Wx npuMeHeHue HE TOJIBKO MO3BOJIUT MOBBICUTH Kau€CTBO OKPY)KAIOILIEH Cpenbl, HO U YJIYy4IIUT
CaMOYYyBCTBHE YEJIOBEKA B ITOU CpeEJIE.

JlanbHele ucciaenoBaHusl MpeJIoiaraeTcs HalpaBUTh Ha Oojiee JeTalbHOE M3yueHUe
Ka)KIOT0 U3 aCIIEKTOB MYJIbTUCEHCOPHOIO AN3aliHA U UX IIPUMEHEHUS B YKPAaUHCKOM JIU3ailHe.
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BUPTYAJIBHASA PEAJIBHOCTbDb KAK TPO'HOCTUYECKASA MOJEJIb
APXUTEKTYPbI BYAYIIEI'O

Toseruk T. H., 101eHT Kad. apXUTEKTYPHOT0 MPOEKTUPOBAHUS U TU3aliHa,

Hay4HbI PYKOBOJUTEIb

I'BY3 «Ilpuonenposeckas 2ocyoapcmeennas akaoemus Cmpoumenbcmed u apXumexkmypbly.
Tepno 0. B., ctynenTka, Maructp

I'BY3 «IIpuonenpogckas 2ocyoapCmeenHas akaoemust Cmpoumenbcmed u apxumexmypbi»

Annomayusn. B craThe paccMaTpUBAIOTCS TEXHOJIOTHMH BUPTYaJIbHOH pPEalbHOCTH B 00JIACTH
apXuTeKTypbl. OMUCHIBAIOTCS 3TAIbI MOSBJICHNUS HMMEPCUBHBIX TEXHOJIOTUMN, X PA3HOBUIHOCTH U
pas3nuuus, COBPEMEHHBIC pPa3padOTKH [0 BHEAPCHHIO WX B APXUTCKTYPHBIE TPOCKTHL
AHaTM3UpYIOTCA BO3MOXKHOCTH mNpuMeHeHHss VR B  pasnmuuHbiXx cdepax UenoBeYECKOH
JeSITeIbHOCTH: 00pa30BaHMM, MCKYCCTBE, TypuU3Me, MeAuLuHe, HeABMKuUMocTH. Hccnenyrorces
BapUaHThHI UCIOJIb30BaHUsl VR B apXUTEKTYypHOI MpaKTHKE Ha Pa3HBIX dTanax MPOEKTUPOBAHUS: B
obmepax, (oTopHUKcalMU, 3CKU3aX, NMPOCKTUPOBAHUU, MAKETHPOBAHUH, OOCYXKIEHUHU IPOEKTA.
[IpuBoauTCsT BHIOOPKA KOMMBIOTEPHBIX MpOTrpaMM, IMO3BoJsOmUX pabdorate ¢ 3D u 4D
U3MEpPEHUsIMU ISl apXUTEKTOpOB. PaccmarpuBaeTcsi TO, Kak M KakUe apXUTEKTypHbIE CTYIUH
MHUpa U YKpawHbl TpuUMEHSIOT VR B cBoell pabore. BBISBISIOTCS TEPCHEKTUBBI pPa3BUTHS
COBPEMEHHBIX TEXHOJOTHH IJsi OOy4eHHUs CTYIACHTOB, pabOThl apXUTEKTOPa, peajHu3aluud U
Mpe3eHTAIH TPOEKTOB.
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Knrwoueswvie cnoga: BUupTyallbHasi peabHOCTb, TOMOJHEHHAs PEaIbHOCTh, CMEIIAHHAS PEAIbHOCTD,
COBPEMEHHBIE TEXHOJIOIMH, VR B apXUTEKType, apXUTEKTYpHOE ITPOEKTUPOBAHUE.

BIPTYAJIBHA PEAJIBHICTD SIK TIPOTHOCTUYHA MO/IEJIb APXITEKTYPU
MAMBYTHBOI'O

ToscTuk T. M., no1ieHT Kad. apXiTEKTYpHOI'O MPOEKTYBaHHs Ta JU3aliHy, HAYKOBUI KEPIBHUK
JBH3 «Ilpuoninpoecvka depicasna axademisi 6y0ieHuymea ma apximexmypuy

Tepno 1O. B., ctynenTka, marictp

JBH3 «Ilpuoninpoecvka depicasna axademisi 6y0ieHuymea ma apximexmypuy

Anomayia. Y cTaTTi po3IJsSAal0ThCS TEXHOJOTIT BIPTYaJlbHOI pealbHOCTI B raixy3i apXiTeKTypH.
OnucyroTbcsl €Tany MOSIBU IMEPCIHHUX TEXHOJOriHM, iX pI3HOBUAM Ta BIAMIHHOCTI, Cy4yacHi
PO3pOOKHU 3 BIPOBAKEHHS iX B apXITEKTypHI MPOEKTU. AHATI3YIOTbCS MOXKIMBOCTI 3aCTOCYBAaHHS
VR B pi3HUX cdepax THOACHKOI AISUTBHOCTI: OCBITI, MUCTEIITBI, TYpHU3Mi, MEIUIIUHI, HEPYXOMOCTI.
JlOCiIKYIOThCSI BapiaHTH BUKOpUCTaHHA VR B apXiTeKTypHill mpakTHIli, a caMe Ha pi3HHUX eTarax
MIPOCKTYBaHHs: B 0OMiproBaHHI, (poTodikcarlrii, eckizax, MpOeKTyBaHHI, MaKeTyBaHH1, 0OTOBOpPEHHI
npoekty. HaBoautbes BuOipka KOMI'IOTEpHUX MpOTpam, L0 J03BOJISIOTH mpamtoatu 3 3D 1 4D
BUMIpaMH sl apXiTeKTopiB. Po3rismaeTscst Te, sK 1 sIKI apXiTEKTypHI CTy[ii CBITY 1 YKpainu
3acTOCOBYIOTh VR B cBOiil poOOTi. BUSBIAIOTBCS MEPCTIEKTUBU PO3BUTKY CYYaCHHMX TEXHOJIOTIS
JUTIsl HAaBYaHHS CTYJICHTIB, pOOOTH apXiTeKTOpa, pealtizallii Ta mpe3eHTallli MPOeKTIB.

Knrouoei cnoea: BipTyanbHa peajbHOCTI, JOMOBHEHA PEabHICTh, 3MilllaHA PEaJIbHICTh, CydacHi
texHouorii, VR B apxiTekTypi, apXiTeKTypHE MPOCKTYBaHHS.

VIRTUAL REALITY AS THE PROGNOSTIC MODEL OF THE FUTURE
ARCHITECTURE

Tovstik T. docent, associate professor

Prydniprovska State Academy of Civil Engineering and Architecture
Terno Y., student, master

Prydniprovska State Academy of Civil Engineering and Architecture

Abstract. In recent years, the interest in the use of new technologies in the work of architects is
growing. One of these new technologies is a virtual reality system. However, not many architects
are familiar with the possibilities and prospects of it. The theoretical foundations of the profession
will receive a new development if the emerging possibilities of computerization and informatics
would be engaged in the process. Thereby, the learning process will become more interactive and
functional for architecture students.

Previously, when the only way of presenting the ideas was papyrus, clay tablets, or wooden
rulers with drawing panels, architects were limited to 2D images. The emergence of electronic
gadgets has removed many restrictions: using a computer allowed us to create architectural
projects in volume. However, interaction with them is still happening on a flat screen or a piece of
paper. This stage is actively developing now. The next stage is the opportunity to get inside the
process of design of the object and test it in the volumetric space, in virtual reality.

The purpose of this article is to collect information about the technologies of virtual reality,
its systematization and adaptation for further use in the profession. The development path of the
virtual architecture is necessary for studying, predicting and identifying the algorithms of forming
the boundaries of reality. In this study, the modern possibilities in the field of VR and potential of
their use in architecture are analyzed. The stages of the emergence of immersion technologies,
their types and differences, the modern development of the implementation of architectural
projects with their application are considered. It is revealed that the term “virtual” appeared in
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philosophy in the times of medieval scholasticism. It means “permissible, potential, imaginary,
apparent”. In its current meaning, it is borrowed from physics to the field of computer technology.
The article also considers virtuality of architecture from a philosophical point of view, in the
perspective of virtual psychology.

Studies have shown that the first VR gadgets appeared in the middle of the 20th century.
They were firstly involved architectural activity in the beginning of the 21st century after the
launch of VR glasses in a mass market sale. Thus, this is a new and not yet fully explored
opportunity for designers. Delving into the specifics and terminology of the industry, 3 main
principles of immersion systems are distinguished: virtual, augmented, and mixed reality. In
addition to glasses, various technologies help immerse into them: 3D displays, acoustic systems,
gloves, suits, a pedal wheel, control handles and even electronic skin and contact lenses. Gadgets
maximize the interaction with the artificial environment, using all human sensory systems, which
is not possible in flat drawings and pictures.

The article discusses the scope of application of VR in various areas of human activity:
education, art, tourism, medicine, real estate. Since the space is physically reduced and is
expanding virtually, it can drastically change the organization of the environment in the design of
buildings. Thus, in the field of education, the student will be able to observe chemical experiments,
historical events, the construction of architectural objects and other information blocks, being
located in the same audience. At the same time, the variety of studying rooms disappears - the
thematic interior corresponding to the lesson is displayed in glasses. In museums, visitors are
given the opportunity to familiarize themselves with collections that are at a considerable distance.
With the help of holography, it is possible to digitize the art objects. In real estate, the buyer has
the opportunity to consider all his options and to move through the rooms without leaving the
realtor’s office.

One of the main stages of research was the selection of methods for using VR gadgets in
architecture. Using the method of research using literature and Internet sources, the main stages of
architectural design were identified and the variable basis of their relationship with VR programs
was created. The possibilities of their use in architectural practice at such design stages as:
measurements, photo fixation, sketching, designing, prototyping, discussion of the project are
described. During the photo fixation and measurements, photogrammetry allows you to create a
digital copy of an object using a photo (program: ContextCapture, Reality Capture, PhotoScan). In
sketching, it is not necessary to be limited to 2D graphics, Goolge Tilt Brush allows you to draw in
a 3D dimension. Augmented reality can stage real situations from life. Designing an elevator in a
building in AR, you can check how many people will fit in it or check the routes to emergency
exits. Therefore, VR allows real people to respond to real-world scenarios, helping architects
better understand how safe their design is and what improvements are needed. Virtual reality also
allows you to experiment with how certain elements of the architectural ensemble will look at
different times of the day, work through issues of ergonomics, evaluate the intermediate stages of
construction.

The article compiles and presents a classification of computer programs that allow working
with 3D and 4D measurements for architects.

This study determines the prospects for the development of modern technologies and
provides options for tools for their practical use. Virtual reality is not fully understood and
represents a huge field for research, creation of methodologies and programs of interactions.
Keywords: virtual reality, augmented reality, mixed reality, modern technology, VR in
architecture, architectural design.

Ilocmanoséka npoonempl: B HallIE BPEMsI TEXHOJIOTUU CTPEMUTEIBHO PA3BUBAIOTCSA BO BCEX
BHJIaX YEIIOBEYECKOMU NEATENBHOCTU. He sABIsfeTcs UCKIIIOYEHUEM OTO Pa3BUTHE U B apXUTEKTYpE.
[locnenHune mocTKeHUs HAYKH M TEXHHMKH ITO3BOJISIOT MCIOJIB30BaTh BUPTYAIBHYIO PEaJIbHOCTh
(VR) B pasnuuHBIX OTpacisX apXUTEKTypbl M CTpouTelabcTBa. Tem He mMeHee, VR 1o cux mop
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OCTaeTCsl HE MOJHOCTBIO M3YYCHHOW HUIIEH M MMeeT OONBIION MOTEHIMA JJIsI UCCIEIOBAHUA B
9THUX oOTpachsax. IlyTe pa3BUTHS BUPTYaJbHON apXUTEKTypbl HEOOXOAUM [JIsl HW3YYCHUS,
MIPOTHO3UPOBAHUS U BBISBICHUSI alTOPUTMOB (POpMOOOpa30BaHUSI COBMECTHO C MEHSIOIIMMHUCS
CBOMCTBAMM MAaTEPHUAJIOB U PACILIUPAIOLIMMHUCS TPAHULAMHU PEATIBHOCTH.

Llenv pabomel: M3y9uTh COBPEMEHHBIE BO3MOKHOCTH B Chepe BUPTYATbHON PEaTbHOCTH U
MPOAHAJIM3UPOBATH ITIOTEHIIMA UX IPUMEHEHUS B ApXUTEKTYpE.

3adauu: paccMOTpeTh d3Tambl TMOSBIEHUS VR, BHUIBI TaIKETOB W YCTPOWCTB I €€
WCIIOJIb30BaHUsI, COBPEMEHHbIE pPa3pa0OTKU M cTapTambl MO co3laHuio VR-mporpamm, 4toObl
BBISIBUTh MX BO3MOKHOCTH M TIOTEHIIUAJ UCTIOIH30BAHUS B 00JIACTH apXUTEKTYPHI.

MpI XHBEM B MUpE, TII€ C KOKIBIM JTHEM IPOUCXOISIT HOBBIE OTKPHITHA. Hayka u TeXHUKa
Pa3BUBAIOTCS C OIPOMHOI CKOPOCTBIO, YTO CBSI3aHO C PAa3BUTHUEM BCEX OTpacieil AesTelnbHOCTH
YeJI0BeKa, BKITIOYAst apXUTEKTYPY.

CoBpeMeHHbIE apXUTEKTOPHl UMEIOT OOJIbIlIE TEXHOJOIMYECKUX BO3MOXKHOCTEH, HEXEIH
apxXUTeKTOophl mpouuioro. OHM yXKe HE OrpaHUYEHHBI YIJIEM, MEJIOM W 3eMJeill Ajusd mojadu
apXUTEKTYpHBIX MPOEKTOB. BpemeHa ueprexeid, BHIMOJIHEHHBIX Ha KaMHE, Manupyce, TITMHSHBIX
JOLIeYKax, NepraMeHTe WK MpH MOMOLIM LUPKYJIEeH U IEPEBSIHHBIX JIMHEEK KaK €IMHCTBEHHBIX
CpPEZCTB MOJIa4YM JJTaBHO 3aKOHYHMIIUCH. DI0Xa KyJIbMAaHOB U PEHCIINH TaK)KEe OCTAJNACh B MPOIILIOM.
Ha cmeHy npuiuia BeIYMCIUTENbHAS TEXHUKA KaK o0Jsieryarommas Mojenb cosuaanus. TexHonoruu
MOBIUSUIM HA MPOIIECC MPOSKTUPOBAHMSA TaK K€, KaK U HAa KOHEYHBIN Pe3ylbTaT — apXUTEKTYpHBIC
00BEKTBI HWMEIOT Ooyiee pa3sHOOOpa3HOE U YCJIOKHEHHOe (opMooOpa3oBaHUe, CTPYKTYPY,
napameTpuzanuio. COBpeMEHHBIE CHUCTEMbI MO3BOJSIOT HE OrpaHUYUBATHCA JABYXMEPHBIMH
yepTe:)kaMM M KapTMHKaMH, a [PeJOCTaBISIOT BO3MOXKHOCTH IIOJHOIO IOTPYXKEHUS B
poeKTupyeMbiii 00bekT B 3D u 4D u3MepeHusix, MpU 3TOM HMMEs BO3MOYKHOCTb YIPABIATH
IIPOCTPAHCTBOM U U3MEHSTH €rO.

Hcropust nosiBjieHnst BUPTyaabHo# peanbHocTH (VR)

Tepmun «BUpTyalbHBIN» B QUIOCOPHUU MOSABHIICA BO BDEMEHA [
CPEIHEBEKOBOH CXONACTHKA. OH MPOMCXOJHMT OT JATHHCKOTO CI0Ba  (SaN1SOfama sensorma
virtus, 4TO O3HAYaer: JIOIyCTHUMBIH, HOTCHUMANBHBIM, | 1 po s s s
BOOOpa)kaeMblif, KaXyLIMHCS. OTO IOHATHE B CBOEM HBIHEIIHEM | M e wiowi === o
3HAYEHUH 3aMMCTBOBAHO M3 (u3MKM B 00JIaCTh KOMIBIOTEPHBIX P
TEXHOJIOTHIA. * WIDE VISION

MOTION

1957 — rom co3gaHus IMEpBOro padodYero MPOTOTHIA IS
norpyxxeaust B VR mox naszpanmem «Cencopama» (puc.1). B 1993
roJly OJHUM U3 nepBbIX ObUT BeimylieH nuieM SEGA VR u yepes aBa
necstunetusi, ctapranom Oculus 6611 co3man VR nutem Oculus Rift
CVI1, koTopblii TOCHYXHJI OTIpPaBHOM TOUKoil mpopeiBa B VR
unayctpud. B 2016 romy ramkeTsl ans  BocmpousBeneHus BP
3ayCTHJIM B MAcCOBYIO MPOJAXy Takhe KOMIAHMM Kak Qculus, | e senann o mmos o e

COLOR

.

STERED-SOUND

AROMAS

VIBRATIONS

Google, Sony, Samsung, HTC. Puc.l. Tpototun s
. MOTPY>KEHUS B VR
Buael paciimpeHHoM peajlbHOCTH «Cencopama», 1957 .
Hmmepcusnvle MexHOoN02UlU - BHU]L OHJIAHOBBIX

MHTEPAaKTUBHBIX TEXHOJOTWH, oOecneunBaomuili MNOMHBIA 3((EeKT NpucyrcTBUs 3a CyeT
OIpeJIeJIEHHOT0 Habopa TEXHOIOT M.

Bupmyanvnas  peanvnocms  (VR) — 93TO COBMECTHBIA TEPMHH JUIsl  DJIEMEHTOB,
BOCIIPOM3BOJUMBIX IPpU IIOMOIIM IJIEMOB BHUPTYaJIbHOM PpEANBHOCTH, IUIAHIIETOB M APYIUX
M(POBBIX YCTPOMCTB, KOTOPbIE UMUTUPYIOT PEAJIbHBIN MUP TEXHUYECKUMH CPEACTBAMH.

Hononnennas peanshocms (AR) — TO3BONSET HAKIAABIBATG B IOJE BOCIPHUSITHS
BUPTYaJIbHbIE OOBEKTHI, YACTUYHO 3aMEHSISI peabHbIN MHUP.
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lonocpamma — TpeACTaBIseT COOOHW  TpexMepHOEe HM300paKeHHe, CO3/IaHHOE
¢dotorpaduueckoit mpoekiuei.

Cmewannas peansnocms (MR) — ciencrBue oObeIMHEHHS PEabHOTO M BHPTYAIbHBIX
MHPOB, [TO3BOJISIONIEE BUAETh UX B3aUMOJICHCTBUE B pealbHOM BpeMeHHU (puc.2).

Mennweccmope uugpoban Mosanocmer peclroHan

Bupmyaso=Has pedioHocms CMewarHoA pednoHecMe doncarern-an pedasoHocMms
. .

PocwupeHHas peafoHacMs

Puc.2. Bugpl pacimypeHHol pealbHOCTH

I'azkeTsl morpysxkenus B VR

B Hacrosmiee BpeMs CyHIECTBYIOT pa3HOOOpa3Hble THIbBI TaJKeTOB, KOTOpHIE
00eCTieuynBalOT MOJHOE WM YacTUYHOE HorpykeHue B VR: wwiemsl BUPTYallbHOM peatbHOCTH
(puc.3), ouxu, nepuamxu, KOCmMIOMbL, PYKOSMU YNPasieHus:, KOMIbIOTEPHBIHA pyib ¢ nedansimu, 3D-
oucnieu, akycmudeckue npucnocooienus, KOMHaAmyl BUPTYaIbHOW PEabHOCTH U T. 1.

<Q

Google Cardboard / Oculus Rift HTC Vive

Daydream
Puc.3. Buapl 04KOB BUPTYaJIbHON PEATbLHOCTH

Samsung Gear VR

Komnama  eupmyanvnoti  peanvnocmu  «CAVE»
mpeacTaBisieT co0Ol 3aMKHYTOE€ C MATH CTOPOH (Kpome
BX0Jla) pabouee MPOCTPAHCTBO, PKPaHbl BHYTPU KOTOPOTO
MOHTHUPYIOTCS  BCTBIK, 4YTO ¢opmupyer eauHoe 3D-
MIPOCTPAHCTRO.

B nayuHO-Hcce10BaTENbCKUX MHCTUTYTaX ABCTpUU
u ['epmanuu rpymnmna crenuagiucToB co3jajia cBoeoOpa3Hyro
«onexkmponnyto  kodcy» (puc.4), TpU TOMOIIM KOTOPOI

BO3MOXHO  YIIPABJISITH 00BEKTaMH B ,Z[OHOJ'IHeHHOI‘/‘I u

8 Puc 4. Pwuc.5.2nexTpo-
BUPTYAJIbHOW  PEANTbHOCTAX  OOBIYHBIMH  JIBIDKCHHUSIMU exTporHas IpOBOIAITHE
3aIICTUN 50054 HaJILLEB. ABcTpanuiickue YU€HBIE KOKA KOHTAKTHBIC

pa3zpaboTany 3IEKTPONPOBOIHYIO KOHMAKMHYIO JUH3Y C JTHESEL

BO3MOYHOCTBIO Pa3MEIIECHUS MUHUATIOPHBIX KOMIIBIOTEPHBIX
JMCIIJICEB U JaTYUKOB (PHC.S).

Bce stM ycTpoiicTBa B3aMMOJEUCTBYIOT C CEHCOPHOM CHUCTEMOM 4YEJIOBEKa, IPOBOJS
WMIYJbChI YEPE3 HEPBHBIE OKOHYAHHS K TOJIOBHOMY MO3TY MPH MOMOIIHA OPraHOB YyBCTB.

IIpumenenne VR B pas3jiM4HbIX 0TPacasax

Obpaszosanue. TeXHOIOTUU BUPTYaJbHOW peanbHOCTH — H(QQPEeKTHUBHAS MOTHBALUSA
CTyIeHTa K OOydeHHuio. DTO BO3MOXKHOCTh coBepuiaTh Typbl mo JlpeBHemy Erunry, usydas
HCTOPUIO apPXUTEKTYpPBI, IIPUCYTCTBOBATh IIPU CTPOUTENILCTBE JOMOB, HAaXONACh B AyJUTOPHUH,
BUJIETh BOOUMIO U3BECTHBIE aPXUTEKTYpPHbIE OOBEKTHI JIYUIINX MAaCTEPOB MHUPA.
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Hckyccmeo. BuptyanibHas peaibHOCTh IPEIOCTABIISAET BOZMOKHOCTh IOCETUTD Pa3INYHbIe
My3eu MHpa, He mokuaas naoMm (mpoekt Woofbert), 03HaKOMUTBCS ¢ MY3€HHBIMU KOJIJIEKIUSMHU,
KOTOpbIE HaXOJATCS Ha 3HAYUTEIBHOM pPACCTOSTHUM OT YEJIOBEKa, YBUACTh YTPAauCHHBIE
apTedaxTsl, pacCMOTPETh MUKPOCKOMIMYECKUE MTPEAMETHI U MaTepHalIbl, IEPEMECTUTHCS B pa3HbIe
ucropudeckue 3moxu. C MOMONIbI0 Tojorpaguu MOXHO OIU(POBEIBATH NMPEIMETHI HCKYCCTBA,
BOCCO3/1aBaTh OTCYTCTBYIOIINE WM Pa3pyIICHHbIE YACTH CKYJIBITYPbI, 31aHUS.

Typusm. JIOTIOJIHEHHYIO PEaIbHOCTh MOKHO MCIOJIB30BaTh ISl J€MOHCTPALMU TypHUCTaM
yIIEAMNUX MaMSATHUKOB Mpomuuioro. Takke VR MO3BONSET A0 MOKYNKH Typa «IOOPOAMTHY IO
HOMEpY FOCTHUHUIIBI, HAOEpEeKHOM, YIIUILIaM IopoJia, «IO0JETaTh» Ha BEPTOJIETE, BO3AYIIHOM LIape
WJIU «BBIUTU B MOPE» Ha SIXTE.

Meouyuna. Iorpyxenue B BP cnoco6HO momoub manueHTam CHATh CTPECC, MPaKTUKOBATh
MOMHATHE PYK W JBIKCHHUS TalbllaMd TpH peaduIuTaiuu, JIe4uTh (HOoOWH, NPOU3BOIUTH
BUPTYAJIBHYIO XUPYPTHIO.

Heosuosicumocms. PHIHOK TPOAaXX C HCMONBb30BaHHEM VR TEXHONOTHH yXKe MpPEBBIIIACT
ormeTky B 100 mupa. mommapoB. [loTeHIMaabHOMY TMOKYIATETI0 HET HEOOXOIUMOCTH JIMYHO
€XaTh Ha 00BEKT, YTOOBI OCMOTPETH ero. JloOCTaTOYHO TONBKO HAZeTh VR TapHUTYpPY U, HE BBIXOJS
u3 oduca puenaTopa, 03HaAKOMUTHCSI CO BCEMU MHTEPECYIOLIUMH €r0 BapuaHTaMU.

VR B 00;1aCTH apXMTEKTYpPBI

UroObl HE ocTaBaTbCid TM03aAM TpeOOBaHUNW COBPEMEHHUKOB, [UIsl apXUTEKTOPOB
pa3pabaThIBalOTCS HOBBIE METOJBI TBOpYECTBA M mMoucka uaed. OMHO U3 MEepBBIX MPUMEHEHUN
BUPTYaAJIbHOU PEATbHOCTH B apXUTEKType Obu10 B KoHIle 1980-x rogoB B YHuBepcurere CeBepHOM
Kapoaunsl npu MozenupoBanuu 3ana Sitterman (OTaena KOMIBIOTEPHBIX HAyK) B BUPTYaJIbHOM
cpene. Pa3pabGorkum u craprambl B oOnactd VR cHocoOHBI KOpPEHHBIM 00pa3oM H3MEHUTH
APXUTEKTYpHOE TMPOCKTUPOBAHME HA PpA3JIMUYHBIX €ro JTamax: OT IMEpPBbIX JACKU30B JI0
JEMOHCTpAIlMM TPOEKTa M JI0 €ro CTPOUTENbCTBAa. J[Is1 3TOro yxe CyIecTBYET pa3iIudyHOe
IPOrpaMMHOE 00eCTIeYeHUE U TaJHKETHI.

Obmepul, pomoguxcayusn. Ha sTame TeXHUUECKOro 3aiaHus pu oomepe, Gporodukcanuu
MOMEIIEHUSI WU MECTHOCTU (POTOTpaAaMMETPHs MO3BOJISIET IO (POTOCHUMKAM CO37aTh IH(PPOBYIO
KOMUI0 00beKTa. DTa TEXHOJIOTUA siBisieTcs 0a30Boil B mporpamMMmHOM oOecrieyeHun Context
Capture (puc.6), ¢ MOMOIIBI0 KOTOPOTO MOXHO CO37aBaTh MacITabHbIe U cloxHbIe 3D Momeny,
BKJIIOUass Mojenu ropoaoB. dortorpammerpuueckas o0paboTka HUPPOBBIX H300paKeHUH U
CO3JIaHHE TPEXMEPHBIX MPOCTPAHCTB TAKXKe JIEKaT B OCHOBE TaKKX MporpaMM kak Reality Capture,
PhotoScan, Recap 360 u T.1.

Ockusuposanue. CoO3/1aHUE ICKU30B APXUTEKTYPHOI'O IMPOEKTA YK€ HE OTrpaHUYMBAETCS
IUIOCKMMH pUCyHKamu Ha Oymare. B mporpamme Goolge Tilt Brush (puc.7) moxHO co3naBath
00BEMHBIE BEKTOPHBIE PUCYHKH C TOYHOCTBIO 10 1 MM, CBOOOIHO MepeMeniasch B MPOCTPAHCTBE.

IIpoexmuposanue. HoBrle  myTu  mpuioxkeHHs  KOMIBIOTEPHBIX  TEXHOJOTHI
MPUMEHUTEIIFHO K  apXUTEKType IMO3BOJIAIOT 3aHUMATHCS  MPOCKTUPOBAHUEM, Oyayuu
MOTPYXEHHBIM B BHPTYalbHYIO pealbHOCTh. Hampumep, B mporpamme VRtisan, nepeaBurasch mo
00BEKTY, MPOEKTUPOBIINK MOXKET CO3/1aBaTh CTEHbI, MEHATh WX IMapaMeTphl, IIBET, TOJAOUPATh U
paccTaBiIATh MeOElb.

B nmononHeHHOW pealibHOCTH MOKHO CHUMYJIUPOBATh CHUTYallUd, KOTOpBIE, BEPOSITHO,
MPOU30MAYT B PEaIbHOM KU3HU. ITO MOMOXKET MPUHATH TO WK MHOE PEIICHUE B CTPOUTEIHCTBE.
Hampumep, mpoBepuTh Npu TPOESKTUPOBAHHH, CKOJBKO YEIIOBEK IMOMECTATCS B JUQDT, WIH
TECTUPOBATh MApIIPYThl K aBapUIHBIM BbIX0JaM. VR MO3BOJIET peanbHBIM JIIOJIIM PEarupoBaTh
Ha peaJibHbIE CLIEHApHH, IOMOTasi apXUTEKTOpaM JIydlle MOHATh, HACKOJIIBKO Oe30maceH ux Au3aiiH
Ha caMOM JieJie U KaKue yay4IIeHHs], BO3MOXHO, HEOOXOINMBI.
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CRICHKIIKCHKIKIE KKK KKK KXLKKLKIKLKXLKXKOLKLKX KK

BuptyanpHas peasbHOCTh TakXKe I03BOJSET
JKCHEPUMEHTHUPOBATh C TEM, KaK T€ WIH HWHbIE
9JIEMEHTHl  APXUTEKTYpHOTO  aHcamOnss  OyayT
CMOTPETBHCSI B Pa3HOE BpeMs CYTOK M IIPU Pa3HOM
ocBemieHnd. Takum oOpasoM, VR cmocoGcTByeT
HaXOXXJCHUIO HEJIOCTaTKOB B MPOEKTE, NpopadboTKe
BOIIPOCOB  3PrOHOMHUKH, OILIEHKE IPOMEXKYTOUHBIX i P :
9TaroB CTPOUTCIILCTBA. Puc. 6. ®oTorpaMMeTpUIECKHUi

Maxemuposanue. 3aMeHUTh peabHbIE MAKETBHI
Ha  BBICTAaBKax MW  IMPE3EHTAlUSIX  BO3MOKHO
BUPTYaJIbHBIMH ToJ0rpaguyeckuMu MakeTamu (puc.8).
CrenuanucTel MOTYT OOOWTHM M TpOaHAIM3UPOBATH
MPOCTIMPYEMBIN O0BEKT, OCTaBasACh B MPEAeNiax OIHON
KOMHaThl. Bpewms, moTpadeHHoe aisi pabOThl Hal
(bu3MYEeCKUM MaKeTOM, COKpallaeTcs, a 3aKa3uyuKu
MOTYT IIPOBEPUTH COOTBETCTBHE IIPOEKTA,
MIPE/ICTaBJICHHOIO B BUPTYalbHOM PEATbHOCTHU, BCEM

6 Puc.7. ®yrypuctuueckas apxXuTeKkTypa B
TPCOOBAHITIM. Goolge Tilt Brush

llpesenmayus. JInga opraHu3anuu COBEIIAHUH,
Mpe3eHTali U 00CY)XKICHHH MPOEKTa MOXET MPUMEHSAThCS KOMHATa BUPTYaJIbHOH peallbHOCTH
«CAVE» ¢ mpoctpanctBom B Macmrtabe 1:1. JIroOble cnenuaaucThl CMEXHBIX Tpodeccuii He
TEXHUYECKOro Mpomiis U Te, KTO He 00JaJaeT NPOCTPAHCTBEHHBIM MBIIIJICHUEM — IOPHUCTHI,
9KOJIOTH, SIKOHOMHCTBI, — MOTYT O3HAaKOMHUTHCA C MOJEJIbIO U BBIPA3UTh KBATU(DULUPOBAHHYIO
OLIEHKY ITIPOEKTHOMY pelIeHHI0 B pexxume VR Ha 51100bIX npeaBapuTeabHbIX 3Tanax (puc.9). 9tor
¢dopmaT MO3BOJIAET YCKOPUTh MPOLECC MPOEKTUPOBAaHUS, 3a0JaroBpEeMEHHO IPEAOTBPATUTH
OomMOKM M KOJUIM3UM, CHHU3UTH 3aTpaThl Ha CO3JaHHE MNpPOEKTa W COKPATUTh BpPEMs Ha €ro
COIJIACOBAHUE.

Ilpodasica. TloTeHUMANbHBIA TOKyNaTedb HEIBHKMMOCTH MOXXET B TIOJIHOM OOBEMe
MIOTPY3UTHCS B MHTEPHEPHI NTOMEIIEHUN, HHTEPECYIOINX €ro. TeXHOIOrnH MO3BOJIAT TINATEIIBHO
HCCIIEI0BaTh Jake camble MEJKHE JIeTald MoMelleHus. B pe3ynbrare 3aka3uvkaM HE MPUIETCS
MOCeNaTh 0OBEKTHI JUUHO — BUPTYAIbHBIE TYPhl COXPAHSIOT BPEMS M CPEJICTBA KIIMEHTOB.

Pecmaspayusa. JlononHeHHass peayib-
HOCTb UMEET MPEUMYIIECTBA U B pecTaBpaluu | |
aApXUTEKTYpPHBIX 00BEKTOB. B HacTosmee Bpemst
paspabatrbIBalOTCsl pa3iuuHble nmporpaMmbl AR
JUISL TIPOEKTUPOBAHMS TIEPBOHAYAIBLHOTO BHUA
dacazoB 34aHMI U UX UHTEPHEPOB, UTOOBI B
JNajdbHEHIIIEM TPOBOJUTH  PECTABPAIIMOHHBIE

paboThI. :
ITporpammu neyenue VR qisa 2
porp oe obecrieyenne VR 11 Puc.8. Maxer B Puc.9. CoBMeCTHBIN
APXHTCKTOPOB TOTIOTHEHHOM OKCTEPTHBIN aHAIN3
Onaum u3 rJIaBHBIX JTAIloB pPeaTbHOCTH 3nanus B VR

UCCIIEIOBAaHUM  cTalm  1moxbop  METOJIUKHU
HCIIONB30BaHUs TrajukeToB VR B apxutekrtype. llocne ananmsa CymecTBYOIMX HPOrPAMMHBIX
obecrieueHUH, TNPUIOKEHUH M pacUIMpeHU B paccMmarpuBaeMoil oOjactu Oblia co3jaHa
BapuaTHhBHas 0a3a nporpamMm VR u AR, Haubosee npakTHYHbIX ISl apXxuTekTopa (Tads.l).
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Tabauya 1. Ilporpammbl VR 1 AR 11 BO3MOKHOCTH UX TTPUMEHEHUSI

HazBanue | Bo03M0XHOCTH HCIIOI30BaHUS

Bupmyanvnas peanonocmo:

Revit live NEPEABIKEHNE IO CLEHE, CO3JaHHOM C TIOMOINBIO BHPTYalbHOH pEanbHOCTH,
(hu3NUecKH NepeMeniasich B IPOCTPAHCTBE

Storyboard VR | co3manne mOpOTOTHIIOB H  BH3YyaJIM3alWH Ul apXHTEKTOPOB; MEPEIBIKCHUE,
MaciTabupoBaHNE M aHUMUPOBAHKE MTPOCTHIX IBYXMEPHBIX 0OBEKTOB

BIMx JEMOHCTpALMsl apXUTEKTYPHBIX MPOEKTOB mpu nmomomu texHojorun Google Cardboard
VR; co3manme paspesa MO 3[aHUIO B JIOOOM MECTE B OHJIAWH-PEKUME MPHU TTOMOIIU
(YHKLIMH «CEKyIIas IIIOCKOCTh

Fuzor uHTerpanus ¢ Revit uis peHepuHra B pexuMe peaibHOro BpeMeH!

Unreal CO3JIaHHMS  PCAIMCTUYHBIX  MOJEJNel; OOIIMPHBI HAOOp HMHCTPYMEHTOB IS
Engine, Unity | peraktupoBanusi

Enscape, maruHel s Revit; co3manue BUPTYadbHBIX MOJENEil Ha OCHOBE CYIIECTBYIOIIETO
Stingray nporpaMmmHoro obecneyenusi BIM

Matterport cosznanne 3D-Mopenel KBapTHpP, TOMOB M 0(DMCOB, BUPTYAIBHBIN TYp B HUX

Shapespark MOJICTUPOBAHNE (DU3UIECKOTO OCBEIIEHHUS B MOJICIIAX

ﬂOl’lO]lHeHHLZﬂ PEAIbHOCNb.

ARKi BU3yaJu3allsid AapXUTEKTYpHBIX MOJIEe Ha OCHOBE TEXHOJOTHNA JTOMOJHEHHOM
peanmpHOCTH (AR); HajmoXeHHWE TPEXMEpHBIX MOJENECH Ha CYIICCTBYIOIINE B PEKUME
peaIbHOrO BPEMEHH

SmartReality HAJIOXKEHUE MHTEPaKTUBHOU Mojenyu BIM Ha 1utaHbl medyaTHOM KOHCTPYKLUH, CO3JaHUE
TPEXMEPHOI BU3YaAIH3ALMHA IPOEKTOB

Magic Leap CO3MaHNe  TEPEMEIIAHO-IOMOJIHCHHON  pEalbHOCTH,  W300paKEeHHUS  KOTOpOit
NPOCLMPYIOTCS HE Ha CTEKJIA OYKOB, @ HEMOCPEACTBEHHO Ha CETYATKY Iiia3a

Pair ¢u3nueckoe mepeMelieHre 10 BHUPTyadbHOMY 3-D TpoAyKTy; MepeTacKuBaHHE
TpEXMEpHOI Moaenn Mebelld U MPUOOPOB B MPOCKTHI ¢ UCIONb30BaHMeM iPhones nmm
iPads

Junaio IPOCMOTP HACTOJIbHBIX BUPTYAJIbHbIX MAKCTOB

Urbasee 3arpy3ka MakeTOB 3[aHUI Ha CepBEp M IPHUBA3KA MX K KOHKPETHOH TI€O0JIOKaluy;

Future oTOoOpakeHHe Ha TOW JKe JIOKAITMH IMpoekTa B macmTade 1:1 BMECTO KOTJIOBaHA WITH
TOJIsI

VisiDraft Busyanimsanus 3D-ueptexxeit CAIIP B 3D-cpene peanbHOro BpeMEHH, JONOJHEHHOMH
pearbHOCTRIO, HCToNb3ys iPad

Augment miarua B SketchUp, Revit, 3D Max u SolidWorks, ¢ BO3MOXHOCTBIO 3arpy»arth CBOH

00BEKThI N3 HapabOTaHHBIX OMOIMOTEK M BCTPAaUBATh X B HHTEPhEP

duiiocopus u ncuxonoruss VR B apxurekrype

ApxuTekTypa BHUpTyajdbHa B (UIOCO(DCKOM acreKkTe: OHa Bceraa OOBeAUHSET
BUPTYAITBHOCTh BOOOPAKEHHUSI C PEaNbHOCTHIO. PalMOHANIBHOCTh PEaNbHOCTH, KOTOpas Obuia
OCHOBOI1 COBpEMEHHOW apXUTEKTYPHhI, B HACTOSIIIEE BPEMS MEPEXOIUT K CIOKHBIM TUHAMHUYECKUM
BUPTYaJbHBIM HWH(POPMALMOHHBIM MAaTPULIAM pPEAJTbHOCTH. BHUPTYalbHOCTh B apXHTEKType
OTKpBIBAaCT HOBBIE H3MEPEHUS APXUTEKTYPHBIX MPOCTPAHCTB, 3aJEHCTBYET CIIOXKHYIO CETb
WH(OPMAIIMOHHOTO TMOTOKA MEXIY BHUIUMBIM W HEBUIUMBIM. BuUpTyanbHas W CMeEIIaHHAs
pEaNbHOCTh B apXUTEKType, Kak B3auMOJAEHCTBHE (U3MYECKOTO M BUPTYAJIbHOTO MHPOB,
BKJIIOUAeT B ceOsl apXWUTEKTypy HOBOTO BHAa — OOBEMBI 0e3 OeToHa, MPOCTPAHCTBEHHBIX
3JIEMEHTOB, TPaHUI] U OPUEHTUPOB.

[lcuxonmoruueckue mpoOiIeMaMbl BHUPTYAJIbHOW PEATbHOCTH HW3YYAeT  GUPMYATbHASA
ncuxonoeus. Benyrcs wuccieioBaHUS MO M3JIEUEHUIO TICUXOJOTHYECKHX PACCTPOWCTB MPHU
MOTPYXCHUH B BUPTYaITLHOCTb.

IIpumenenne VR B apXuTEeKTYPHBIX U AU3ailHEPCKUX 0I0PO B MU pe
MupoBble apXUTEKTypHbIE CTYyJUHU Bce OoJblle BHeApsOT VR B cBoro pabory. Tak, uugponas
mozens Serpentine Gallery Pavilion ot 6ropo BIG (puc.10) mpemoctaBnsieT BO3MOXKHOCTh
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COBEPIIUTH IKCKYPCHIO TI0 3/IaHUIO C MCIIOJIH30BAHNEM BUPTYaJIbHON PEaTbHOCTH IS TEX, KTO HE
MOJKET IOCETUTh MaBWIbOH. ApxuTekTypHoe Oropo Zaha Hadid opranuzoBano VR-BbICTaBKy
MIPOU3BEACHUN JKUBOMHCH U Tpa(uKH, BBHIMOIHEHHBIX 3.Xamua B 80-e¢ roabl. ApXHTEKTOPHI U3
Foster+Partners nmpumeHstoT JOMOJHEHHYI0 M BHPTYAJIbHYIO pPEalbHOCTb, YTOOBI TECTHUPOBATH
HEOOCKpEOBI, MPOBEPATh CUCTEMBI JKAJIO3W, 3aTCHSIONINE YCTPOWCTBA, CBETOBBIE A(PQEKTHI,
MOKa3bIBaTh KJIMEHTY BHUJIBI C onpeesneHHoro staxa 3nanus. Komnanusa IKEA ncnons3yer ouxu
JUTSL TIPE3CHTAIMH MIOY-PYMOB, JIEMOHCTPALMM WHTEPHEPOB, TECTHPOBAHUS MaTepHalia U IBETa.
Taxoke TexHonornn VR B cBOMX MPOEKTaxX MPUMEHSIOT TAKUE€ MUPOBBIE apXUTEKTYpPHBIE JTUAEPHI,
kak Gehry Partners, Chaos Group, UNStudio u T.1.

VR B apxurekType YKpauHbl

B Vkpaune ocHOBHBIM HampaBieHHEM VR B apXWUTEKType Ha JAHHBI MOMEHT SBIISIETCS
ousatin unmepvepa. IlpenocTaBnsioTCs BO3MOXKHOCTU IE€pEeMEIaThCcsl MO0 OOBEKTY, HW3MEHSTh
MaTepHaIbl, [[BETA, OCBEIICHUE U IPYTHE DIIEMEHTEHI, TOJHOCTHIO TIOTPY3UBIIUCH B BOOOpakaeMBbIi
mup. Apxurektypasie ctyauu (Urban Experts, eVReye, VRfor, 3dreams, MadGroup, Indium Lab,
shatava m Jp.) NPUMEHSIOT 3TH TEXHOJOTWH IS TPE3CHTAIlMU HHTEPHEPOB €lle 10 Hadaia
CTPOUTENIbCTBA, YTO TO3BOJISIET YBUAETH OyaylIHe OOBEKTHl HEABKUMOCTH B MAaKCHMAJbHO
PEATMCTUYHBIX YCIOBUSAX.

IlepcnextuBbl passutust BP B apxurekrype

bonbiie BO3MOXXHOCTH OTKPBIBAIOTCS ISl apXUTEKTOPOB C Pa3BUTHEM BHUPTYaIbHOMN
peanbHOCTH. 3a TOCIEIHHE TATh JIET TEXHOJIOTMH VR BCTYNMIIM B aKTUBHYIO CTAJHIO pa3paboOTKH.
Tem He MeHee, Ha TaHHBI MOMEHT ycTpoiicTBa VR goporocrosuy 1yisi IUPOKOM ayTUTOPHUH.

[lo ouenkam cnenmanucroB, yepe3 10-15 yer 3TH TEXHOIOTHMM CIIOCOOHBI MPOU3BECTH
HEYTO BpOJE peBoiroLMH. B HacTosmiee Bpems 3Ta o0lacTh €lle HE 0 KOHLA M3ydeHa U
NPEICTAaBIsSET OTPOMHOE TOJ€ JUIi HCCIEAOBAaHMMA, CO3JaHHS METOJOJOTMA UM TPOorpaMm
B3aUMOIEHCTBUH.

Puc. 10. udposas MOZEb Serpentine Gallery 'I_D'avilion, 6ropo BIG

Buwisoo. lpoiins onpeneneHHble dTanbl pa3BUTHS, TEXHOJIOTUU BUPTYaIbHOW peaabHOCTH
CTaJI TPUMEHSEThCS U B apxuTekrype. OHHM TIOMOTalOT MOTPY3UTHCS B BHUPTYaJbHBIN
MIPOEKTHUPYEMBI OOBEKT, YBHJETh T'OJIOTPAMMY, HAJOXKECHHYIO Ha PEaTbHOCTb. DTO OTKPBIBACT
BO3MOXXHOCTH ITOOBIBATh B €IIE HE MOCTPOSHHOM OOBEKTEe, NMEePSABUHYThH MPEAMETHI HHTEPhEpa,
U3MEHUTh IBET, MPOBEPUTh 3PrOHOMHUKY, 3BaKyalMoHHbIe MyTH. [IpodeccroHanbl CMEXHBIX
npodeccuii UMEIOT BO3MOXKHOCTH 0OCIeIoBaTh OOBEKT, JIeNlaTh CBOE 3aKIIFOUYCHHE 10 Hadaya
CTPOUTENBCTBA. BupTyanbHas apXWUTEKTypa CIIOCOOCTBYeT O€3rpaHHYHOMY PACHIMPEHHIO
MPOCTpPaHCTBA. MHOTOYMCIICHHBIE TporpaMMbl VR, co3nmaHHBIC IS apXHTEKTOPOB, BBIBOJIAT
pa3IuyYHblE dTalbl IMPOEKTUPOBAHUS HAa HOBBIM KAadyeCTBEHHbI ypoBeHb. (COBpEMEHHbIE
TEXHOJIOTHH ISl apXUTEKTYPHBIX OIOPO y)Ke JAOCTYITHBI, M ceyac HACTYyIaeT BPeMs pacIIupeHUs
FpaHI/II_[ HX ITIOJBb30BAaHM:I.
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