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UCTIONIb3YSl CBETOBBIE M aKyCTHUYECKHE XHUTPOCTH, YTOOBI MOMOYb HHUBEIHUPOBATH TOIIHOTY H
METAJTUYECKHI MPUBKYC — OOOUYHBIC EHCTBUS XUMeoTepanu [7].

[ToabITOXKUB BBINIECKa3aHHOE, MOXHO CKa3aTb, YTO COCTABJISAIOLINE MYJIbTHUCEHCOPHOTO
JIM3aiiHa SIBJSIIOTCA BaKHOM TEMOW ISl JAJIbHEUILEro M3y4YeHUsl AU3alHepaMu U apXUTEKTOpaMHu.
Nx mpumeHeHre He TOJbKO MO3BOJIUT MOBBICUTH KAY€CTBO OKpYXKAIOLIEH Cpeibl, HO U YIYUYIIUT
CaMOYyBCTBHE Ye€JIOBEKa B 3TOU cpeJie.

JlanbHelmye ucciaenoBaHusl MPEaNoaaraeTcsi HampaBUTh Ha Oojee IeTalbHOE H3Y4YCHHE
Ka)KJIOTO U3 aCleKTOB MYJIbTUCEHCOPHOTO Ih3aiiHa U UX MPUMEHEHHUS B YKPAaUHCKOM JIh3aiiHe.
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BUPTYAJIBHASA PEAJIBHOCTDb KAK IPO'HOCTHYECKASA MO/JEJIb
APXUTEKTYPBI BYAYIIEI'O

Toseruk T. H., noueHT kad. apXxuTeKTypHOr0 IPOEKTUPOBAHUS U AU3aiiHa,

HAYYHBIH PyKOBOJIUTEb

I'BY3 «llpuonenposckas eocyoapcmeennas akademus Cmpoumenbcmea U adpXumexmypoly.
Tepno 10. B., ctynenTka, maructp

I'BY3 «llpuonenposckas 2ocyoapcmeennas akademus CmpoumenbCmed U apxXumexkmypobi»

Annomayuna. B cratbe paccMaTpUBAIOTCSI TEXHOJIOIMHM BHUPTYaJbHOM peallbHOCTH B 00JjacTu
apXUTEKTypbl. ONMUCHIBAKOTCS 3TAIlbl MOSABICHUS UMMEPCHUBHBIX TEXHOJIOTHH, HX Pa3HOBUIHOCTHU U
pasnuuusi, COBPEMEHHBIE pPa3padOTKU 10 BHEAPEHMIO HUX B APXUTEKTYPHBIE IIPOEKTHI.
AHanM3UpyIOTCS BO3MOXXHOCTH TmpuMeHeHuss VR B pasnuusbix cdepax UermoBeYECKOM
JesITeIbHOCTH: 00pa30BaHUM, MCKYCCTBE, TypH3Me, MEIHMLMHE, HEIABIKUMOCTH. Vcciemyrores
BAapUaHTHI UCIIOJIB30BaHUsA VR B apXUTEKTYypHOM MPAKTUKE HA Pa3HBIX dTalax MPOCKTUPOBAHUS: B
obmepax, ¢oroduKcaluy, ICKU3aX, NPOEKTUPOBAHUHU, MAKETUPOBAHHHU, OOCYXJIEHHUU IPOEKTA.
[TpuBoanTCs BHIOOpKAa KOMIBIOTEPHBIX MPOrpamMM, MO3BOJSIOMUX padotath ¢ 3D u 4D
U3MEpEHUSAMHU Ul apXUTEKTOpoB. PaccMarpuBaeTcs TO, KaK U KaKU€ APXUTEKTYPHbBIE CTYIHUH
Mupa U YkpauHbl npuMmeHstoT VR B cBoeil pabote. BbLABiIAIOTCS NEPCHEKTHBBI PAa3BUTHS
COBPEMEHHBIX TEXHOJOTUH Ui OOyueHHs CTyJIEHTOB, Pa0OThl apXUTEKTOpa, pealu3alud Hu
IIPE3EHTALUH IIPOEKTOB.
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Knroueeswie cnosa: BUPTYyaJibHaA pCaJIbHOCTb, JOIMOJHCHHAA PCAJIbHOCTh, CMCIIAHHAs PCAJIbHOCTD,
COBPCMCHHBIC TCXHOJIOTHH, VR B APXUTCKTYPEC, APXUTCKTYPHOC NPOCKTHUPOBAHUC.

BIPTYAJIBHA PEAJIBHICTD AK IPOTHOCTUYHA MOJEJIb APXITEKTYPH
MAUBYTHBOI'O

ToBeruk T. M., noueHT Kad. apXiTeKTypHOro MPOEKTYBaHH: Ta AW3aliHy, HAYKOBUI KEPIBHUK
JIBH3 «Ilpudninposcvra oepaicasna axademisi 0y0igHuymea ma apximexkmypuy

Tepno 0. B., ctynenTka, marictp

JIBH3 «lIpuoninposcvka deparcasna axademis OYOi6HUYMEa ma apximekmypuy

Anomauia. Y cTarTi po3TISAAlOTHCS TEXHOJIOTII BIPTYaJbHOI peaibHOCTI B Taly3l apXiTEKTYpH.
OnucyroThcsl eTany IMOSIBU IMEPCIMHUX TEXHOJIOTiH, iX pI3HOBUAM Ta BIAMIHHOCTI, CydYacHi
PO3pOOKH 3 BITPOBA/DKEHHS 1X B apXITEKTypHI MPOSKTH. AHATI3YIOThCS MOXKIHUBOCTI 3aCTOCYBaHHS
VR B pi3HEX cdepax JTOACHKOI AISUTBHOCTI: OCBITI, MUCTEIITBI, TYPU3Mi, MEIUITUHI, HEPYXOMOCTI.
JlocmiKy0ThCs BapiaHTH BUKOPUCTAaHHS VR B apXiTeKTypHill mpakTHlli, a caMe Ha Pi3HUX eTarnax
MIPOEKTyBaHHs: B 00MiproBaHHi, (poTodikcarrii, ecKizax, MPOCKTyBaHHI, MaKeTyBaHHI, 0OrOBOPEHHI
npoekty. HaBoauThcst BuOipka KOMI'IOTEPHUX MPOrpam, M0 J03BOJSIIOTH mpamoBaTt 3 3D 1 4D
BUMIpaMu JJs apXiTeKTopiB. Po3risjaerbes Te, K 1 AKi apXiTeKTypHi cTynii cBiTY 1 YKpaiHu
3acTOCOBYIOTh VR B CBOTil po0OTi. BUSBIISIFOTBCS MEPCIEKTHUBH PO3BUTKY CYYaCHHX TEXHOJIOTIsS
JUTSI HABYAHHS CTYACHTIB, pOOOTH apXiTEKTOpa, peati3allii Ta Mpe3eHTallii IPOeKTiB.

Knwuoei cnosa: BipTyanbHa pealbHOCTI, JOIOBHEHA pEalIbHICTb, 3MilllaHa PeajbHICTh, CydYacHI
TexHosorii, VR B apXiTeKkTypi, 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.

Ilocmanoska npobnemovi: B HalIE BpeMs TEXHOJIOTMU CTPEMHUTENBHO PAa3BUBAIOTCS BO BCEX
BHJIaX YEJIOBEUECKOM NeATeNbHOCTH. He sABiseTca NCKIIOYEHUEM 3TO Pa3BUTHE U B apXUTEKTypE.
[Tocneqnue TOCTHKEHUS HAYKH M TEXHUKU MO3BOJIIIOT MCIIOJIB30BATh BUPTYAIbHY PEaIbHOCTh
(VR) B pasznuuHBIX OTpacisfx apXUTEKTypbl M CTpouTenbcTBA. Tem He MeHee, VR 1o cux mop
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LRLIRAIKL AL I IKT I KA KL IKA KL I KX KL IKAXIKA KX IKXKA KL IKAKA KL IKAKAK

OCTacTCA HEC IIOJTHOCTBIO I/ISY‘ICHHOﬁ HUIIEH U UMEET OOJIBIION INOTCHOUAJI AJIsA I/ICCJ'IGI[OBaHI/Iﬁ B
3TUX oTpaciasx. IlyTe pa3BUTHS BHUPTyaJbHOW apXUTEKTypbl HEOOXOOUM sl HM3Y4YCeHHS,
MIPOTHO3UPOBAHUS U BBISIBJICHHUS aIrOPUTMOB (HOPMOOOpPA30BaHUS COBMECTHO C MEHSIOUIIUMUCS
CBOMCTBAMM MATEPUAIIOB U PACIIUPAIOLIUMHUCS IPAHULAMU PEAIBHOCTH.

Iens pabomer: n3yunTh COBPEMEHHbIE BO3MOKHOCTH B Chepe BUPTYaIbHON PEANbHOCTH U
[IPOAHAIU3UPOBATH ITIOTEHIIMAI UX IIPUMEHEHUS B APXUTEKTYPE.

3adauu: paccMOTpeTh dTanbl MOsBICHUA VR, BUABI rajpkeToB M YCTPOMCTB A €€
HCII0JIb30BaHUs, COBPCMCHHBLIC pa3pa60TKH n cTapTalibl 110 CO3JaHUIO VR—r{porpaMM, YTOOBI
BBIABUTH UX BO3MOXHOCTH U ITOTCHIIMA MCIIOJIb30BaHM B obnactu APXUTCKTYPHI.

Mpi KMBEM B MHpE, TJI€ C KOXKJIBIM JHEM TPOUCXOIIT HOBbIE OTKpBITHs. Hayka u TexHuKa
Pa3BUBAIOTCSI C OTPOMHON CKOPOCTBIO, YTO CBSI3aHO C PAa3BUTHEM BCEX OTpACICH NEATEIbHOCTH
YyeNoBeKa, BKIII0Yas apXUTEKTYypy.

CoBpeMeHHbIE apXUTEKTOPHI UMEIOT OOJbIIE TEXHOJIOTHYECKHX BO3MOXKHOCTEH, HEXEIn
apXuTeKTophl mporuioro. OHU yXe HEe OrpaHMYEHHBI YIJIEM, MEJIOM M 3eMJIeH Ui TOoJadyH
ApPXUTEKTYPHBIX MPOEKTOB. BpemeHna depTekeld, BBHINIOJHEHHBIX HAa KaMHE, MAlupyce, TITHMHSIHBIX
JIoI[eYKaX, MepraMeHTe WM MpU MMOMOILIU LUPKYJIEH U JepEeBSIHHBIX JIMHEEK KaK €JUHCTBEHHbIX
CPEJICTB MO/IaYH JABHO 3aKOHYMJIUCH. DM0Xa KYJIbMAaHOB M PEUCIINH TAK)Ke OCTAJIaCh B MPOILIOM.
Ha cmeHy npuiuia BHIYMCIUTENIbHAS TEXHUKA Kak o0Jerdaromias MoAeab co3uanus. TexHoiaoruu
MOBJIMSJIM HA MIPOLIECC IPOEKTUPOBAHUSA TAK K€, KaK U Ha KOHEUHBIN pe3ysbTaT — apXUTEKTYpPHbIE
00BEKTH HMMEIOT Oosiee pa3HOOOpa3HOE W YCIOXKHEHHOE (opMoOOpa3oBaHue, CTPYKTYpY,
napamerpuzanuio. CoBpeMEHHblE CHCTEMBl MO3BOJISIIOT HE OrPAaHWYMBATHCS JIByXMEPHBIMU
yepTekaMM W KapTUHKAMM, a I[PEeJOCTaBIISIIOT BO3MOXKHOCTH IIOJIHOTO TOIPY>XEHUS B
npoeKkTupyeMbiii 00bekT B 3D u 4D u3MepeHusx, mpu 3TOM UMeEs BO3MOXKHOCTH YIPABISATH
MPOCTPAHCTBOM U U3MEHSTBH €TO0.

Hcropust nosiBieHus BUPTYaabHOil peaqbHocTH (VR)

TepMuH «BUPTYyanbHBINY» B (PUI0CODUN MOSBUICS BO BPEMCHA [ .
CpE/IHEBEKOBON cxomacTHKU. OH MPOMCXOMMT OT JIATHHCKOro c1oBa  (SANSOrama o
virtus, 4TO O3HAYaerT: JIOIYy CTUMBIH, HOTEHUMATBHBIM, | 1 goutorsy dts e sen T s
BOOOpakaeMblIll, KaKyImIMHCA. OTO IOHSATHE B CBOEM HBIHCIITHEM |y e e
3HAQYEHUU 3aMMCTBOBAHO W3 (U3MKU B O0JIACTh KOMIIBIOTEPHBIX -
TEXHOJIOT . o WO VSN
1957 — rom co3nmaHusi MEpPBOro pabdoyero MPOTOTUIA JUIS o MoK
norpyxenust B VR non nHazBanuem «CeHcopama» (puc.l). B 1993 ..
roJly OAHUM U3 TepBbiX ObL BhIyIIeH nuieM SEGA VR u gepes nBa s o
necaruierusi, crapranom Oculus 6611 co3gan VR muiem Oculus Rift o
CV1, KoTopelii mHOCIyXKWJ1 OTIpPaBHOM TOUYKOM mpopeiBa B VR :::"m
uaayctpud. B 2016 romy ramkeThl st BocrpousBeneHus: BP
3aIyCTHJIM B MAacCOBYIO TMPOJAXy TaKHe KOMITAHUU Kak Oculus, [ e o . o e
Google, Sony, Samsung, HTC. Puc.l. Ilporornm s

IO PyKEHHUS B VR
Buasl pacimimpeHHoil peaJbHOCTH «Cencopamay, 1957 .

Hmmepcuenvie  mexnonocuu —  BUJ OHJIAHOBBIX
MHTEPAKTUBHBIX TEXHOJOTHH, oOecrneyuBalomii MOMHBIA 3(PGeKT NPUCYTCTBUS 3a CYUET
OTIpeieIeHHOr0 Habopa TEXHOJIOTHH.

Bupmyanvnas peanvnocms (VR) — 3TO COBMECTHBIA TEPMUH [UJIi SJIEMEHTOB,
BOCIIPOM3BOAMMBIX IPU IMOMOIIM MIJIEMOB BHPTYyaJIbHOW pEAJbHOCTH, IUIAHIIETOB W JIPYTUX
U(QPOBBIX YCTPOUCTB, KOTOPHIE UMUTUPYIOT PEaIbHBIA MUP TEXHUUECKUMHU CPEJICTBAMHU.

Hononnennas peanvnocms (AR) — 1O03BONIIET HAKJIAJbIBATh B II0JIE BOCIPUSATHUS
BUPTYaJIbHbIE OOBEKTHI, YACTUYHO 3aMEHSISI PEATTbHBIA MUD.

289



ISSN 2519-4208. MPOBJIEMbl TEOPUUA U UCTOPUU APXUTEKTYPbl YKPAUHbDI. 2019. Ne 19

lonocpamma — TpeAcTaBiIseT co00Ml  TpexmepHOe H300pakeHHe, CO3JaHHOEe
dororpaduyeckoii MpoeKIneH.

Cmewannasn peanvrnocms (MR) — crnencrBue oObeIUHEHHS] PEATHHOTO U BUPTYAIbHBIX
MUPOB, TIO3BOJISIIOIIEE BUIECTh X B3aUMO/JICHCTBHE B PEAIbHOM BPEMEHH (puc.2).

Nenscemoew uugpoBan Moarocmeie peasroHoR
~— - A ~— i
BupmyossHaa pedNnHOCMb CrewarHoR peaNoHocMe doncarerHas pealoHocMms
= g ==

PocwupeHHas peafoHacms

Puc.2. Bujpl pacuiMpeHHON peanbHOCTH

I'apxers! morpy:xenus B VR

B HacTosimiee BpeMs CYLIECTBYIOT pa3HOOOpa3Hble THIIBI TaJKETOB, KOTOpbIE
obecrieunBarOT MOJHOE MM YacTUYHOE MorpyxkeHue B VR: wwiemvl BUPTyalbHOH pealbHOCTH
(puc.3), ouxu, nepuamxu, KOCMOMbL, pYKOAMU YRPasieHus, KOMIIBIOTEPHBIN pyib ¢ nedanamu, 3D-
oucneu, akycmuyeckue npucnocoodienus, KOMHamsl BUPTyallbHOH pealbHOCTH U T. 1.

Google Cardboard /
Daydream
Puc.3. Buapl 04KOB BUPTYaJIbHOU PEaIbHOCTH

Samsung Gear VR

Oculus Rift

Komnama  eupmyanvnou  pearonocmu  «CAVE»
MIPEACTABISIET COOOM 3aMKHYTOE€ C TISITH CTOPOH (Kpome
BX0Jla) pabouee MPOCTPAHCTBO, DKPAaHbI BHYTPU KOTOPOTO
MOHTHUPYIOTCS ~ BCTBIK, 4YTO Qopmupyer enuHoe 3D-
MIPOCTPAHCTBO.

B HayuyHO-HCCIIEIOBAaTENLCKUX MHCTUTYTaX ABCTPHUH
u ['epmaHuy rpynma crieluagucToB co3aaja CBOeOOpa3HyIo
«anekmponnyto  koxcy» (puc.4), TpH TOMOIIUA KOTOPOM
BO3MOXXHO yNPAaBIsATh OOBEKTaMU B JIOMOJHEHHOW H

5 Puc.4. Puc.5.29nexrpo-
BUPTYQJIbHOW  PEAJIBHOCTAX  OOBIYHBIMU  JBIXKCHUSIMH ieKTpOHHAS T —
3aIICTHA WM ITaJbIEB. ABCTpanuiicKue  y4eHbIe — KOHTAKTHBIC
pa3palboTaiy DJIEKTPONIPOBOTHYIO KOHMAKMHYIO JIUH3Y C o —

BO3MO’KHOCTBIO Pa3MEIeHUsI MUHHATIOPHBIX KOMITBIOTEPHBIX
JIMCIIIICEB U JATYUKOB (pHC.5).

Bce 3Tu ycrpoiicTBa B3aMMOJIEMCTBYIOT C CEHCOPHOM CHCTEMOM YEJIOBEKa, MPOBOJS
HMITYJIbCBI Y€Pe3 HEPBHBIE OKOHYAHHS K TOJIOBHOMY MO3TY IIPH TIOMOIIM OPTaHOB YyBCTB.

IIpumenenne VR B pa3jiM4HbIX 0TPACIAAX

Obpazosanue. TexXHOIOTHH BHUPTYyalbHOM peanbHOCTH — 3(P¢EeKTUBHAS MOTUBALUS
CTyleHTa K oOydeHHI0. DTO BO3MOXXHOCTH COBepmiaTh Typhl mo JlpeBHemy Erumnrty, usydas
HCTOPHUIO apXUTEKTYphl, IPUCYTCTBOBATh IPU CTPOUTEIBCTBE JOMOB, HaXOJSCh B ayJUTOPHH,
BUJIETh BOOUMIO U3BECTHBIC APXUTEKTYPHbIE O0BEKTHI JYUIINX MAacCTEpOB MHpA.
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Hckycemeo. BuptyanbHas peabHOCTb MPEA0CTABISET BOZMOKHOCTD TOCETUTDH Pa3InYHbIe
My3eu MHpa, He mokugas oM (mpoekT Woofbert), 03HaKOMHUTBCS ¢ My3eHHBIMU KOJJICKIMSIMU,
KOTOpbIE HAaXONATCS Ha 3HAYUTEIBHOM pACCTOSIHUM OT YeJOBEKa, YBHUJAETh YTpaueHHbIE
apredakThl, pACCMOTPETh MUKPOCKOIIMUECKUE MPEAMETHI U MaTepHabl, HIEPEMECTUTHCS B pa3HbIe
ucropuyeckue 3moxu. C momoripio rojorpaduu MOXKHO OUU(POBBIBATH MPEAMETHl HCKYCCTBA,
BOCCO3/1aBaTh OTCYTCTBYIOIME W Pa3pyIICHHbIE YACTH CKYJIBITYPbI, 3AaHUS.

Typuszm. JIOTIONTHEHHYIO PEaJbHOCTh MOXHO HCIOJIb30BATh Ul JIEMOHCTPALMH TypUCTaM
YIIEAINX MaMSATHUKOB mpouutoro. Takxke VR Mo3BoJsSeT 10 MOKYHNKH Typa «IOOPOIUTH» IO
HOMEpY TOCTUHUIIbI, HA0EPEIKHOM, yIUIlaM TOpoja, «I0JIETaTh» Ha BEPTOJIETE, BO3AYIIHOM IIape
WIN «BBIITH B MOpE» Ha SIXTE.

Meouyuna. Ilorpyxenue B BP ciocoOHO momMo4b nareHTaM CHATh CTpecC, PaKTUKOBATh
NOJHATUE PYK U JBWKCHMS TMajdblaMH TMpU peadWiIuTalud, JIeYUuTh (OOUHU, TPOU3BOAMTH
BUPTYaJIbHYIO XUPYPTHIO.

Heosuoicumocmy. PHIHOK MpoAaXk ¢ UCMONb30BaHHMEM VR TEXHONOrMH yke MpeBbIIIaeT
orMeTky B 100 mapa. mommapoB. IloTeHImanbHOMY IMOKYIIATEII0 HET HEOOXOAMMOCTH JIMYHO
exaTh Ha 00BEKT, YTOObI OCMOTPETH €ro. JIoCTaTouHO TOJIBKO HaZeTh VR rapHUTYypy U, HE BBIXOS
u3 oduca puesnTopa, 03HAKOMUTHCS CO BCEMU MHTEPECYIOIIMMHU €r0 BapHaHTaMU.

VR B 00;1acTH apXUTEKTYPBbI

YroObl He ocTaBaThbCs IM03aAW TpeOOBAaHWN COBPEMEHHUKOB, JJISi apXUTEKTOPOB
pa3padaTbIBalOTCS HOBBIE METOJbI TBOpYECTBA M MoMCKa uaed. OOHO W3 MEepBBIX MPUMEHEHHN
BUPTYaJIbHOU PealbHOCTU B apXuUTeKType Ob110 B KoHIle 1980-x ronoB B YuuBepcurere CeBepHOi
Kaponunel npu MozenupoBanuu 3ajia Sitterman (OT[esia KOMIIBIOTEPHBIX HayK) B BUPTyallbHOU
cpene. Pa3pabotku u craprambl B ob6inactu VR crmocoOHbI KOpPEHHBIM 00pa3oM HM3MEHUTH
apXUTEKTypHOE IPOCKTHPOBAHWE Ha pa3IMYHBIX €ro JTamax: OT TMEepBBIX OSCKU30B J0
JEMOHCTpAallMd TpPOEeKTa W JO0 €ro CTPOUTENbCTBA. [l 3TOro yke CyIIECTBYET pPa3IU4HOE
IPOrpaMMHOE 00€CTIeYeHHE U T'aJKEThI.

Obmepul, pomoghuxcayus. Ha sTane TeXHUYECKOTO 3a7aHus Mpu oomepe, potoduxcanun
MOMEIIEHUS! WM MECTHOCTH (POTOrpaMMETpHsl MO3BOJIAET MO (POTOCHUMKAM CO31aTh HU(POBYIO
KOMUIO 00BeKTa. DTa TEXHOJIOTHS SBIsieTcs 0a30BOM B mporpaMMHOM obOecnedeHun Context
Capture (puc.6), ¢ MOMOIIBI0 KOTOPOTO MOXKHO CO3/1aBaTh MaciITabHbIe U clokHble 3D monenu,
BKIIIO4Yasgs Mojenu ropogoB. doTtorpammerpuyeckas o0paboTka IUPPOBBIX H300paKeHUH U
CO3/1aHHME TPEXMEPHBIX MMPOCTPAHCTB TAKIKE JIEKAT B OCHOBE TakuX mporpamm kak Reality Capture,
PhotoScan, Recap 360 u 1.1.

Ockusuposanue. Co3naHHE CKU30B apXUTEKTYpHOTO IMPOEKTa YXKe HE OTPaHUYMBAETCS
IJIOCKUMHU pUCYHKaMu Ha Oymare. B mporpamme Goolge Tilt Brush (puc.7) mMoxHO co3naBath
00BbEMHBIE BEKTOPHBIE PUCYHKH C TOUHOCTBIO 10 1 MM, CBOOOTHO MepeMenasich B IPOCTPAHCTBE.

Ilpoexmuposanue. ~ HoBble  MyTH  NPUIOKEHUS  KOMIOBIOTEPHBIX  TEXHOJOTHIA
NPUMEHUTEIBHO K  apXUTEKType TIO3BOJISIOT  3aHUMAThCsl  MPOEKTUPOBAHHMEM, Oyaydu
HOTPY>KEHHBIM B BUPTYyaJbHYIO peanbHOCTh. Hanpumep, B nporpamme VRtisan, nepeasurasch 1o
00BEKTY, IPOSKTUPOBIINK MOXET CO37aBaTh CTEHbI, MEHATh UX MapaMeTphl, LIBET, NOAOUPATh U
paccTaBisATh MeOeb.

B nomonHeHHON peasbHOCTH MOXHO CHUMYJIMPOBATh CHUTYallMd, KOTOpBIE, BEPOSATHO,
MPOM30UIYT B peaslbHON JKU3HU. ITO MOMOXKET MPUHSTH TO WK UHOE PEIICHUE B CTPOUTEIIHCTBE.
Hanpumep, mpoBepuTh MpH NPOEKTUPOBAHUU, CKOJBKO 4YEJIOBEK IOMECTATCS B JU(PT, WIH
TECTUPOBATh MAPIIPYTHl K aBapuUIHBIM BbIXOJaM. VR M03BOJIE€T peanbHBIM JIIOJSIM pearupoBaTh
Ha peajibHble CLIEHApUU, IOMOTasi apXUTEKTOPaM JIydllle MOHATh, HACKOJIBKO O€301aceH X JM3aiH
Ha CaMOM JIeJIe U KaKue YIyqlIeHUs, BO3MOKHO, HEOOXOAUMBI.
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BupryanpHas peanbHOCTh TaKXKe IO3BOJISIET
JKCHEPUMEHTHPOBAaTh C TEM, KaK TE€ WIM HHbIE
9JIEMEHThl ~ ApXUTEKTypHOTOo  aHcamOnsi  OyIyT
CMOTPETBCSI B pa3HOE BpeMs CYTOK U IIPU Pa3HOM
oceuiennu. Takum oOpazom, VR cmocobcTByer
HaXO0XJIEHUI0O HEIOCTaTKOB B MPOEKTE, MpopaboTke
BONPOCOB APrOHOMHUKH, OIIEHKE IPOMEXKYTOUYHBIX B2
9TalloB CTPOUTCILCTBA. Puc. 6. ®oTtorpamMmeTpuyuecKuii

Maxemuposanue. 3aMEHUTH PEAIbHBIE MAKEThI ¢porocaumok B I1O ContextCapture

Ha  BBICTaBKax W  MPE3EHTAIMSIX  BO3MOXKHO
BUPTYaJIbHBIMH rojiorpaduueckuMu MakeTamu (puc.8).
CrennanucTsl MOTYT OOOWTHM M MPOAaHATM3UPOBATH
IpoenrpyeMblii 00bEKT, OCTaBasICh B MpejesiaX OJHOM
KOMHAThl. Bpems, moTpadeHHoe st pabOThl Haj
(GU3MYeCKMM MAaKeTOM, COKpaIlaeTcs, a 3aKa3uuKu
MOTYT IIPOBEPUTH COOTBETCTBUE IIPOEKTa,
IPE/ICTABICHHOIO B BUPTYaJbHOM PEAJbHOCTH, BCEM

6 Puc.7. ®yTtypuctuueckast apXuTeKTypa B
TpEOOBAHMIM. Goolge Tilt Brush

Illpezenmayusn. Jliss opraHu3anuy COBEUIAHUM,
MpE3eHTAlUi U OOCYKICHUN MPOEKTa MOXKET NMPUMEHSTHCS KOMHATa BUPTYyaJIbHOM peasbHOCTH
«CAVE» c mpocrpanctBom B Macmrade 1:1. JloOble crenuanucTbl CMEXHBIX Mpodeccuil He
TEXHUYECKOTO MPOodUiIs U Te, KTO HE 00JIaJjaeT MPOCTPAHCTBEHHBIM MBINIJICHHEM — IOPHCTHI,
9KOJIOTH, SKOHOMHCTBI, — MOTYT O3HAaKOMHTBHCS C MOJENBIO M BBIPa3UTh KBATU(HUIMPOBAHHYIO
OIICHKY MPOEKTHOMY PEIICHUIO B pexnMe VR Ha Mo0bIX MpeaBapuTeNbHbIX dTanax (puc.9). 3rort
dbopMaT MO3BOJIAET YCKOPUTH IMPOLECC MPOSKTUPOBAHUS, 3a0JarOBPEMEHHO MPEIOTBPATUTH
OIIMOKKM M KOJUIM3UM, CHHU3UTh 3aTpaThl Ha CO3JIaHUE IPOEKTa U COKPATUTh BpPEMs Ha €ro
COTJIaCOBaHUE.

Ilpooasica. TloTeHIMANBHBIN MOKYyNaTedh HEIBMKHUMOCTH MOXXET B IIOJIHOM OOBbeMe
NOTPY3UTHCS B MHTEPHEPHI MOMEIIEHUH, MHTEPECYIOIUX ero. TeXHOJIOruH MO3BOJIAT TIIATEIbHO
HCCIEeN0BaTh JaXe CaMble MEJIKME JeTalH NMomenieHus. B pesynbraTe 3aka3uvkaM He MPUAETCS
nocemaTh 00bEKThI JIMYHO — BUPTYAIbHBIE TYPhl COXPAHSIOT BPEMS U CPEACTBA KIIMEHTOB.

Pecmaspayusa.  JlononHeHHass pealib-

HOCTb MMEET MPEUMYIIECTBA U B PECTABPALUU |

apXUTEKTYypPHBIX 00BbEKTOB. B HacTosIee Bpems 2

paszpabaThIBalOTCA pas3luyHble TporpamMmbl AR e

JUIsl TIPOEKTUPOBAaHUs I[I€PBOHAYAIBHOIO BUIA \p

dacasoB 31aHUN W WX HHTEPHEPOB, YTOOBI B == ®,

JaJdbHENIIEM TMPOBOAUTH  PECTABPALIMOHHBIE 4]

paBoTHL. s
Iporpammnoe odecneuenne VR s Puc.8. Maxker B Puc.9. CoBmecTHBII

apXHTEKTOPOB JONOTHEHHON SKCIEPTHBIN aHAJIH3
Onxum u3 [JIABHBIX JTaIoB pPeaTBHOCTH 3nanms B VR

UCCIIEIOBAaHUN  CcTal  Moa0Op  METOAMKH
UCTIONb30BaHus TapkeToB VR B apxurekrype. [locie aHanm3a cymiecTBYIONIMX MPOrPaAMMHBIX
olecrieueHU, MPUIOKEHUH M pACHIMpEeHH B paccMaTpuBaeMod obOiacTu Obula co3qaHa
BapuaTtuBHas 0asza mporpamMM VR u AR, HanboJiee mpakTHUHBIX I apXUTeKTopa (Tads.1).
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LRLIRAIKL AL I IKT I KA KL IKA KL I KX KL IKAXIKA KX IKXKA KL IKAKA KL IKAKAK

Tabnuya 1. lporpammbl VR v AR 1 BO3MOYKHOCTH MX TIPUMEHCHHS

HasBanwne | BO3MOXHOCTH HCIIONB30BAHHSE

Bupmya/zbnaﬂ peaitbHocms.!

Revit live HNEPEeJBUKECHUE [0 CLEHE, CO3JaHHOW ¢ MOMOIIBI BUPTYaJIbHOW pEallbHOCTH,
($u3HUecKy nepeMenasich B IPOCTPAHCTBE

Storyboard VR | co3naHue NPOTOTUIOB M  BU3yaNU3alUM I ApXUTEKTOPOB; IEpPEABHKEHUE,
MacImTa0MpOBaHNE W AHUMHPOBAHHUE MTPOCTHIX JIBYXMEPHBIX 00BEKTOB

BIMx JIEMOHCTpAIUS apXUTEKTYPHBIX MPOESKTOB MpHU momMoIu TexHonoruu Google Cardboard
VR; co3manue paspesa 110 37aHHIO B JIFOOOM MecTe B OHJIAHH-PEKHME IPH TTOMOIIN
(YHKITHH «CEKYIIasi TNIOCKOCTH

Fuzor uHTerpanus ¢ Revit [uis peHaepuHra B pexxuMe peagbHOr0 BpeMEeH!

Unreal CO3JIaHMs  PEATUCTUYHBIX  MOJeNiel; OOIMpHBIH  HAOOp HMHCTPYMEHTOB ISt
Engine, Unity | pelakTUpPOBaHUs

Enscape, wiaruHel s Revit; co3naHue BUPTyanbHBIX MOJENEd Ha OCHOBE CYIIECTBYIOIIETO
Stingray nporpaMmmHoro obecrneuenus BIM

Matterport coznanne 3D-mozenel KBapTHP, IOMOB U O()MCOB, BUPTYAJIBHBIN Typ B HUX

Shapespark MOJEIUPOBaHUE (PHU3UUECKOTO OCBELICHHSI B MOJISIISIX

ﬂOl’lO]lHeHH(lﬂ PEAIbHOCMb.

ARki BU3yallM3alMsl apXUTEKTYPHBIX MOJEJIEH Ha OCHOBE TEXHOJIOIMI JONOJIHEHHOU
peanbHOCTH (AR); HalOXKEHHME TPEXMEPHBIX MOJIENEed Ha CYHIECTBYIOIIHE B PEKUME
peajsbHOr0 BPEeMEHH

SmartReality HaJIO’KEHUE MHTEepaKTUBHOU Mojenu BIM Ha niaHbl Ie4aTHOH KOHCTPYKLMHU, CO3/IaHUE
TPEXMEPHOH BU3yaJIn3allli IPOEKTOB

Magic Leap CO3/IaHWe  TIepEeMEIIaHO-AOTIONHEHHON  peajbHOCTH,  M300paKeHHs  KOTOpOH
MIPOELUPYIOTCS HE Ha CTEKIIA OUYKOB, a HEMOCPEACTBEHHO Ha CETUATKY IiIa3a

Pair ¢u3udecKkoe MepeMeleHHe II0 BHUPTyadbHOMY 3—D IpoIyKTy; mNepeTacKMBaHHE
TpEXMepHOI Mozenn mebenn U MpruOOpPOB B MPOEKTHI C MCHOIb30BaHMEeM iPhones nmm
iPads

Junaio MIPOCMOTP HACTOJBHBIX BUPTYaJIbHBIX MAKETOB

Urbasee 3arpy3ka MakeTOB 3J7[aHWH Ha cepBep M TPHUBSI3KAa MX K KOHKPETHOW T'€OJIOKAINH;

Future OTOOpaKCHHE Ha TOW JKE JIOKAIlMU IpoekTa B Macmitabe 1:1 BMECTO KOTJIOBaHA HJIU
OIS

VisiDraft Busyanuzauusa 3D-ueprexeit CAIIP B 3D-cpene peanbHOro BpeMEHH, AONOJHEHHOU
pealbHOCThIO, UCTIONB3ys iPad

Augment rraruH B SketchUp, Revit, 3D Max u SolidWorks, ¢ Bo3MOXHOCTEIO 3arpyaTh CBOU

00BEKTHI N3 HapabOTaHHBIX OMOIMOTEK M BCTPANBATh X B HHTEpPhEp

duitocopus u ncuxoaoruss VR B apxurekrype

ApxuTekTypa BHUpPTyaJdbHa B (QUIOCOPCKOM aclekTe: OHa Bcerja OObeaUHSET
BUPTYaJIbHOCTh BOOOPaKEHMS C PEANbHOCTHIO. PallMOHAIBHOCTH PeambHOCTH, KOTOpas Obuia
OCHOBOI1 COBPEMEHHON apXUTEKTYPhI, B HACTOSIIEE BPEMS IEPEXOTUT K CIOKHBIM JUHAMUYECKUM
BUPTYaJIbHBIM HH()OPMAIMOHHBIM MAaTPHUIIAM PEATbHOCTH. BUPTYanbHOCTh B apXHUTEKTYpe
OTKpPBIBACT HOBBIE H3MEPEHUS] APXUTEKTYPHBIX IIPOCTPAHCTB, 3aJCHCTBYET CIOXKHYHO CETh
MH(POPMALIMOHHOTO TOTOKAa MEXJy BUIAMNMBIM U HEBUAMMBIM. BupryanbHas U cMelIaHHas
peaJbHOCTh B APXUTEKTYpe, KaK B3aMMOJAEHCTBHE (U3UUECKOTO U BHUPTYaJIbHOIO MHPOB,
BKIIIOYAaeT B ce0sl apXUTEKTypy HOBOTO BHJIAa — 00beMbl 0e3 OeToHa, MPOCTPAHCTBEHHBIX
AJIEMEHTOB, TPAHUIl U OPHEHTHUPOB.

[lcuxonoruueckue mnpobieMaMbl BHUPTYalIbHOM pEaTbHOCTH HU3YYaeT GUPMYANbHAS
ncuxonozusi. BenyTcs uccieloBaHUS 10 H3JIEYEHHMIO IICHMXOJIOTMYECKUX PpAcCTPOICTB mpu
MOTPYKEHUH B BUPTYATbHOCTb.

IIpumenenne VR B apXUTEKTYPHBIX U IU3aliHEPCKUX OIOPO B Mupe
MupoBbIe apXUTEKTypHbIC CTYJIUH Bce Oouibliie BHeApsstoT VR B cBoro paborty. Tak, nudposas
monenb Serpentine Gallery Pavilion ot 6topo BIG (puc.10) mpemocTaBisieT BO3MOKHOCTD
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COBEPLIUTH IKCKYPCHIO IO 3[JaHUIO C UCIIOJIB30BAHUEM BUPTYAJIbHOM PEaIbHOCTHU VISl TEX, KTO HE
MOYKET IOCETUTh MaBWIbOH. ApxuTekTypHoe Oropo Zaha Hadid opranuzoBano VR-BbicTaBky
MPOU3BEJICHUN JKUBONMCU U Tpaduku, BhIMOJHEHHBIX 3.Xamua B 80-¢ Toabpl. ApXUTEKTOPHI U3
Foster+Partners mpUMEHSIOT JOMOJHEHHYIO U BUPTYaJbHYIO PEaJbHOCTb, YTOOBI TECTHPOBATH
HEOOCKpeObl, MPOBEPATh CHUCTEMBI JKAJIIO3H, 3aTCHSIOLINE YCTPOICTBA, CBETOBBIE 3((HEKTHI,
MOKa3bIBaTh KJIMEHTY BHJBI C omnpeaeseHHoro staxa 3nanusa. Kommanus IKEA ucmonszyer ouku
JUIsl TIPE3€HTAlUU LI0Y-PyMOB, IE€MOHCTpAlM WUHTEPHEPOB, TECTUPOBAHUS MaTepHaja U IBETa.
Takxe TexHonoru VR B CBOMX NMPOEKTaxX MPUMEHSIOT TAKME MUPOBBIE apXUTEKTYPHBIE JTUIEPHI,
kak Gehry Partners, Chaos Group, UNStudio u 1.1.

VR B apxurekType YKpauHbl

B Vkpaune ocHOBHBIM HampaBieHHeM VR B apXUTEKType Ha JAHHbI MOMEHT SIBIISIETCS
ouzatin unmepvepa. IlpenocTaBinsioTCs BO3MOXXHOCTH IE€PEMEIAThCsl MO OOBEKTY, MU3MEHATH
MaTepHabl, [IBETA, OCBEIIEHUE U APYTUE 3JIEMEHTHI, TIOJIHOCTHIO NOTPY3UBIINCH B BOOOpaykaeMblil
mup. ApxurektypHsie ctyauu (Urban Experts, eVReye, VRfor, 3dreams, MadGroup, Indium Lab,
shatava u 1p.) OPUMEHSIOT 3TH TEXHOJOTHH JUIS TpPe3eHTAIlMM UHTEPHhEPOB €IIe 10 Hayaia
CTPOUTENIBCTBA, YTO IO3BOJISIET YBUAETh OyIyliue OObEKThl HEIBMKMMOCTH B MaKCHUMAaJIbHO
PEaNTUCTUYHBIX YCIOBUSX.

IlepcnexTuBbl passutus BP B apxurexrype

bonbire BO3MOKHOCTH OTKpPBIBAIOTCSA JII APXUTEKTOPOB C PAa3BUTUEM BUPTYAIbHOMN
peanbHOCTH. 3a MOCIeAHUE MATh JIET TEXHOJIOTUU VR BCTynmuiM B aKTUBHYIO CTaJUIO pa3paboTKu.
TeM He MeHee, Ha TaHHBIA MOMEHT ycTpoiicTBa VR noporocrosmy Ay upoKoi ay JuTOPUN.

ITo onenkam cnenuanucros, 4yepe3 10-15 nmeT 3TH TEXHONOTMH CHOCOOHBI HMPOHU3BECTU
HEYTO BpOJE peBOJIONHMHU. B Hacrosimiee Bpems 3Ta o0jacTe elie He J0 KOHIA HM3y4YeHa U
IPEICTaBIsIET OrPOMHOE IIOJIE€ I HCCIENOBAaHWM, CO3JAHMsS METOAOJOTMM M IPOrpaMM
B3aUMO/JIEVCTBUML.

i kA
Puc. 10. Hudposas moaens Serpentine Gallery Pavilion, 6ropo BIG

Bubi6oo. Tlpoiins onpeeneHHbIe dTaNbl Pa3BUTHS, TEXHOJOTUU BUPTYaJIbHOW pealbHOCTH
CTall TpPUMEHSETbCss M B apxurekrype. OHHM TIOMOTalOT TOTPY3UTHCS B BHUPTYaJIbHBIN
MPOEKTUPYEMBIl O0BEKT, YBUAETH TOJIOTPAMMYy, HAJOKEHHYIO Ha PEalbHOCTh. DTO OTKPBIBAET
BO3MOXXHOCTH TOOBIBaTh B €II¢ HE MOCTPOCHHOM OOBEKTE, MEPEIBUHYTh MPEIMEThI UHTEPhEpa,
U3MEHHUTH I[BET, MPOBEPUTH JPrOHOMHKY, JBaKyallMOHHbIE MyTH. lIpodeccnoHanbl cMeXHBIX
npodeccuii UMEIOT BO3MOXKHOCTH 0O0CIIEZOBaTh OOBEKT, JeNaTh CBOE 3aKIIOYCHHE 0 Hayaa
CTPOUTENbCTBA. BupTyanbHas apXUTEKTypa CIOCOOCTBYET O€3rpaHUYHOMY PACHIMPEHUIO
pOCTpaHCcTBAa. MHOTOYHUCIEHHBIE MporpaMmbl VR, co3maHHBIE ISt apXHUTEKTOPOB, BBIBOMST
pa3iuyYHbIC ATambl MPOCKTHPOBAHHWS HA HOBBIM KauyeCTBEHHBIH YypoBeHb. (COBpPEMEHHBIC
TEXHOJIOTUH I apXUTEKTYPHBIX OIOpO YyXKe JOCTYIHBI, U ceiiuac HAaCTyIaeT BpeMs PacUIMpeHHs
I'PaHUI] UX TOJIb30BaHUS.
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