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HOPMATHUBHBIE CCBIJIKHN

B HacTosmen aucceprauyy UCTOJIb30BaHbI CCBUIKM HA CIEAYIOIINE

CTaHJAPTHI:
[Toctanosnenue [IpaBurensctBa Pecnyonnku Kazaxcran. OO yrBep:xaeHun
['ocynapcrsennoit nporpammsl «Lludposoit Kazaxcrany.
3akon PecryOnmuku Kazaxcran. OO0 ytBepxkaenuu [lnana meponpusituii mo
BHEAPEHUIO  TEXHOJOTUHM  MHPOPMALMOHHOTO  MOJAEIUPOBAHUSA  IIpU
IPOCKTUPOBAHUH 00BEKTOB CTpouTesibcTBa (BIM-TexHOMOTHI).



TEPMUWHBI U ONTPEJEJIEHUA

B Hacrosdmed auccepralMM NPUMEHSAIOT — CIEAYIOIIUME TEPMHHBI C
COOTBETCTBYIOIIHUM OIPENEICHUEM

—  IIndpoBas KyJbTypa — BO3MOXKHOCTb HCIIOJIB30BAaHUS U JAJIBHEUIIETO
pa3BUTHA HMH(OPMALMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH i1 KOM(OPTHOM
KU3HU B IUPPOBOIL cpene, sl B3aUMOAEUCTBUS € OOIIECTBOM U pelIeHUs HU(PPOBIX
3aJa4 B MPO(PEeCCUOHAIBHOM 1€ATENbHOCTH.

—  IndpoBusanus - BHEIPEHUE COBPEMEHHBIX IU(PPOBBIX TEXHOJOTHI B
pa3nuuHbie chephl KU3HU U IPOU3BOJICTBA.

—  KuOepdusuueckass cucrema — UHPOPMALMOHHO-TEXHOJIOTUYECKAS
KOHLIEMIKS, MOApPa3yMEBAIOasi HWHTErPALMI0 BBIYUCIUTENIBHBIX PECYpCOB B
(du3nUecKue CyIHOCTU J000r0 BHAA, BKIIOYas OHMOJOTMYECKME U PYKOTBOPHBIE
OOBEKTHI.

— Interoperability — ®ynkimoHanbHas COBMECTUMOCThb, HHTEp(dEHChI
KOTOPBIX IOJHOCTBIO OTKPBITHI, B3aUMOJICHCTBOBATh U (PYHKIIMOHUPOBATH C APYTUMHU
IPOAYKTAMH WM cUCTEMaMu 0e3 KaKuxX-TM00 OTpaHUYEHHI ToCTya U pealu3alui.

— TI'eHepaTuBHBIA AM3aHH - MOAXOA K NPOCKTUPOBAHUIO W JH3ANHY
nM(POBOro WM (PU3HUECKOrO MPOJYKTa, MPU KOTOPOM YEJIOBEK JAEJIErUpyeT 4acThb
MPOLIECCOB KOMITBIOTEPHBIM TEXHOJIOTHUSIM H IIaThopMam.

— udpoBass apxurTeKTypa - HCIOJIB30BAaHHE HH(DOPMALIMOHHBIX
TEXHOJIOTUA  JJI1  KOMIIBIOTEPHOIO  MOJEIMPOBAHMS,  IPOrPAMMHUPOBAHMS,
BU3YaJIM3aLUi ISl CO3aHUIN BUPTYaJIbHBIX (POPM U (PUBHUYECKUX CTPYKTYP.
Jlururanau3anus - JOCJIOBHO «OLU(POBBIBAHNE) WU «UU(POBU3ALS.
MonenupoBaHue - ucciaeoBaHUE OOBEKTOB MO CO3AAHUIO UX MOJIEINE; OCTPOCHUE
U U3yUYEHUE MOJIENIEN PealbHBIX CYLIECTBYIOINUX 0OBEKTOB, IPOLIECCOB U SBJICHUI
JUTSL TOTO, YTOOBI B alIbHEWIIEM OOBSICHUTD U MOHATH CyTh 3TUX SIBJICHUU.

— I'o06anu3anus - xapakTepHas yepTa U3MEHEHUSI CTPYKTYpPbl MUPOBOTO
X035IUCTBA, YTO ABJISIETCS] COBOKYITHOCTHIO HAIIMOHAIBLHBIX X03SHUCTB, CBI3aHHBIX JPYT
C Ipyrom CHUCTEMOM MEXITYHAPOTHOTO pasneneHus
Tpy/Jla, JKOHOMHYECKUX U MOJTUTHUYECKUX OTHOIICHU,  oOMeHa  ToBapaMuh W
poyKTaMu, HHpOpMaIrei, 3SHaHUSIMU U KYJIbTYPHBIMH [IEHHOCTSIMU, B PE3yJIbTATE
o0pasysi B3auMOCBSI3b.

—  CKpUNTHMHI - HATMCAHUE CIIEHAPHUEB Ha S3BIKE MMPOTPaMMHUPOBAHUS.
3ej1eHO€ CTPOUTETBCTBO - BU CTPOUTEIHCTBA U AKCILTyaTalluH 3AaHH, BO3JCHCTBIE
KOTOPBIX Ha OKPYKAIOIIYIO CPEly MUHIUMAIIBHO.

[TnaruH — DOTIOTHEHUE K OCHOBHOM MTPOTpaMMe JIJTsl PacIIupeHUs €€ BO3MOKHOCTEH.

—  REVIT — 060opot nHhopMaImOHHBIX TEXHOJIOTHI, 0030D
UH(GOPMAILIMOHHBIX TEXHOJIOTH

—  JHeprod¢dexkTBHAs apPXUTEKTypa - apXUTEKTypa, B KOTOpPOU
TE€XHOJIOTUH YMEHBIIAIOT HKCILTyaTal[MOHHBIE PACXOAbl APXUTEKTYPHBIX OOBEKTOB.



YCJIOBHBIE OBO3HAYEHUA U COKPAILIEHUSA

PK — Pecrry6iiuka Kazaxcran

MOH — MuHucTepcTBO 00pa3oBaHUs U HAYKU

KOKCOH - Komurer o obecnieueHuio kauecTna B cepe
0o0pa30BaHMs U HAYKU

HT/I, — HopmaTtuBHO-TEXHUYECKAs TOKYMEHTAUS

CATIA — Computer Aided Three-dimensional Interactive
Application

BIM — Building Information Modeling

TUMCO — Texunonorus Uudopmarmonnoro MojeaupoBaHus
Crpoutenbubix OOBEKTOB

LEED — Leadership in Energy and Environmental Design

BREEAM  — Building Research Establishment Environmental
Assessment Method

nn — MlcKyCCTBEHHBIN HHTEIIEKT

VR — BupryanbHas peanbHOCTb



BBEJAEHHUE

[{udposBuzamus ceromHsi craja HEOTHEMJIEMOW YaCThIO HAIIEH J>KU3HHU, MBI
WCITOJIB3yeM OIM(PPOBKY M BHEAPECHHYIO JICKTPOHHO-BBIUUCIUTEIBHYIO TEXHUKY BO
Bcex cdepax KU3HEACITeNbHOCTH o0IecTBa. be3 MHOTOYMCICHHBIX TaIKETOB U
NPWIOKEHUH HEBO3MOXXHO OOOWTHCh B  PEIICHHH TPOOJIEeM  COIUATbHOU
KOMMYHHUKAIIUM B IIMPOKOM CMBICIE CJIOBa, B TOM YHCJIE€ M B COBPEMEHHOMU
apxutektype. @opMooOpa3oBaHUe B apXUTEKTYpE, KOTOpas SIBISETCS HEOThEMIIEMOM
JacThIO KYJBTYphl M "IHUIIOM" OKpYyXalwIled cpeapl, BKIOYAeT B  ceOs
XYJI0’)KECTBEHHYIO0 00pa3HOCTh M B HACTOsAIIEE BpeMsi, Oyayun MepeoCMBICICHHON B
udpoBoil popmMar, BEIXOIUT Ha NEPBBIN m1aH. [1aBHas posib MUGPOBO KYJIbTYpHI B
apXUTEKTYpHOM (OpMOOOpPa30BaHUU - BOIUIOTUTH HACHM B MaKCUMAJIbHO CXKaThle
CPOKM, ¥ HE WUAS Ha TOBOJAY COOCTBEHHO 'MalIMHHOTO"  J1aBJICHUS,
IPOJIEMOHCTPUPOBATH 3HAUMMOCTD BKJIAJ]a YEJIOBEYECKOTO MHTEIIEKTA.

B peanusax COBpEMEHHOM AapXWUTEKTYpbl, BIIOJHE 3aKOHOMEPEH BOIIPOC:
«IOYEMY M KakKMM 00pa3oM BO3HUKAIOT "CTpaHHbIE" (KPHUBOJMHEWHBIE) U B TO XK€
BpEMsl, 3aBOPAXXUBAIOIINE MPOCTPAHCTBEHHBIE (POPMBI U KAKOE€ MECTO OHM JOJIKHBI
3aHMMaTh B HameM mupe?». llepBoil mpuuMHON MHTEpeca K MOHATUIO "LHU(poBas
HEJIMHEWHOCTD" ABJISIETCA TO, YTO B COBPEMEHHOM MHPE NMPOEKTUPOBAHUE CTAHOBUTCS
0oJiee HMHTETPUPOBAHHBIM C TIPUPOJON OHOJIOTHUU, BBIYUCIUTEIBLHON TEXHUKOM,
COOCTBEHHBIMU HJICIMH M HX Pa3BUTHEM, 00pa3ysi €MHOE€ M HEpa3pbIBHOE IIEJOE.
Bropas npuunHa - TEXHOJOTUYECKUM MPOTPECC, TOCKOJIbKY COBPEMEHHBIE ITU(BPOBBIC
TEXHOJIOTUH CTPEMUTENIBHO Pa3BUBAIOTCS, IPeAJiaras HOBbIE HHCTPYMEHTBI U METObI
JUIS TIPOCKTHUPOBAHUS M CTPOUTEIBCTBA. DTO BKIIOYACT B €€0s KOMIIBIOTEPHOE
MOJEIUPOBAHUE, AITOPUTMUYECKOE MPOEKTUPOBAHUE, UCTIOJIb30BAHUE BUPTYaIbHOM
Y JIOTIOJITHEHHOW PEAJIbHOCTH U JIpyTre MHHOBAIMU. TpeThsd MpuirHa — TOTPEOHOCTH B
MOHMMAHUU TOTO, KaK HU(PPOBBIE TEXHOJOTUU U MPUHIUIBI UPPOBON KYJIbTYPHI
MOTYT ObITh HHTETPUPOBAHBI B apXUTEKTYpHOE 00pa3oBaHuUe.

Takum oOpa3oMm, HEOOXOAMMOCTh aHaidu3za QopMmupoBaHusi (EeHOoMEeHa
1M(POBOI KyIbTYPBI B paAMKaX CUCTEMHOTIO MOAX0/a, IPEeI0NPeaAeTUIn U 00yCI0OBUIN
1eb Y 337]a41 JAHHOTO JUCCEPTALIMOHHOTO UCCIIEOBAHUS, TEM CaMbIM UCCIIEI0BAHNE
1M(POBOI KyJIBTYphI U XapaKTepa €€ BIUsSHUA Ha apXUTEKTypHOe (popMooOpa3zoBaHue
MPEACTaBIIAET OOJIBIION HHTEPEC U TPAKTUUECKOE 3HAYECHUE.

AKTYaJIbHOCTh T€MbI HCCJIeI0BAHNS 00YCIIOBIIEHA CTPATETUYECKOMN 3aaueit
nepexoja Ha WMHHOBAITMOHHBIA IyTh Pa3BUTUS coryiacHO mporpamme «lludposoit
KazaxcTtan» u HacTOATETHHON HEOOXOIUMOCTHIO BHEAPECHHE U(PPOBBIX TEXHOJOTUN
B apXMTEKTYPHOE U CTPOUTENIbHOE poekTHpoBanue [15,55,50].

[Tpobnema hopmooOpa3zoBaHus B apXUTEKTYPE OCTACTCS OJTHON M3 KITFOYEBBIX
3a/1a4 B 3HAKOBO-CHMBOJIMYECKOM IMPOCTPAHCTBE, TECHO CBS3aHHOU C MOPOKICHUEM
dbopmbl. B coBpeMeHHOM Mupe pasinyHble c(hepbl YEIOBEUECKOW AEeSTENbHOCTU
WHTEHCUBHO B3aMMOJICCTBYIOT C pa3HOOOPa3HBIMHU BUAaMU ITU(POBBIX TEXHOJIOTHUH.
B apxurektypHoM (opmMoOOpa3zoBaHUU, IO ONPEAESICHUIO, ACCOLMHUPOBAHHOM C
BUPTYaJIbHBIMU 00pa3amMu, JT100bI€ CABUTH, OCOOEHHO T€, YTO 00YCIOBIEHBI IIU(PPOBOH



cnenuuKoii, B ONPEICTICHHOM CTENEHN MEHSIOT HE TOJIBKO OKPYXAIOIIUNA MUpP, HO U
CaMo Y€JIOBEUYECKOE CO3ZHAHUE.

B xontekcte apxutektypbl U ¢opmooOpazoBanus "Lludposas kympTypa'
OTKpPBIBAET HOBBIE TOPU3OHTHI U MPEAOCTABIISAECT ApXUTEKTOPAM HOBBIE HHCTPYMEHTBI
Y METOJIbI JIJIS1 CO3/IaHMSI U ITPEICTABICHHS apXUTEKTYPHBIX MPOEKTOB. DTO OTHOCHUTCA
K HCIOJb30BAHUIO HU(MPOBBIX TEXHOJOTUA M TMPOIECCOB B MPOEKTUPOBAHUU U
CTPOUTENBCTBE 3[JaHNI, BKIIIOYAs HCIIOIb30BAaHUE KOMITBIOTEPHOIO MOJEIMPOBAHUS U
BU3yallM3allii, a TakKe OoJiee CIOXKHBIX IPOILIECCOB, TAKUX KAaK JOMOJHEHHas
peaabHOCTh, BUpPTyalbHasi pealbHOCThb, 3D-MeyaTh, UCKYCCTBEHHBIH WHTEIUIEKT WU
AITOPUTMUYECKOE MPOeKTUpOBaHue [63].

[udposas kynbTypa - TepMUH, 0003HAYAIOMIUA HOBBIE (POPMBI KYJIBTYpPHI U
OOIIIECTBEHHOTO B3aWMOJICHCTBUSA, BO3HUKIIME Ha (GOHE pa3BUTHS IUDPOBBIX
TEXHOJIOTMM M HMHTEpHETa. DTOT (PEHOMEH TECHO CBSI3aH C TEXHOJIOTMYECKUMU
M3MEHEHUSIMU B OOLIECTBE U KYJIBTYpPE, 3aTparuBas 00pas >KM3HU U NMPAKTHYECKH BCE
aCIEeKThl COBPEMEHHOTO OOIIECTBA: OT 0Opa30BaHUsA U SKOHOMHUKH JIO UCKYCCTBa U
HayKu. JIMHaMUYHBII U NOCTOSHHO aJalTUPYIOIIMICS K HOBBIM TEXHOJOTHYECKUM U
COITMOKYJIBTYPHBIM pEAIUsIM, JaHHbIH (PEHOMEH CTAHOBUTCS JBWXKYIIEH CHIION
nM(pOBU3ALMK, WHTETPUPYS TEXHOJOTMU B KyJIbTYpPHBIE, TPYAOBBIE U OBITOBBIC
npoueccbl. B apXWTekType OHa BBICTYNMAE€T KaK KaTalu3aTop, CTUMYJIUPYS
BO3HMKHOBEHUE M PA3BUTHE HOBBIX LHUQPPOBBIX MOAXOJOB K apXUTEKTYPHOMY
TBOPYECTBY, TEM CaMbIM 3HAUUTEIbHO BIIMSSA HA MPAKTUKY apXUTEKTYpPbI U pacIIUpsis
TOPU30HTHl Ui HMHHOBAIMM M KPEAaTUBHOIO IOAXOJAa K IMPOEKTUPOBAHUIO
IIPOCTPAHCTB.

B nienom, uccnenyemas tTema akTyanbHa M 3HaUYUMa JUIsl apXUTEKTYPHOU HAyKH
U TMPAKTUKH, IIOCKOJIBKY OHa OTpaXkaeT MepexoJ K HOBOMY IIOHMMAHHUI U
UCTIOIb30BAHUIO TMPOCTpaHCTBA W (opMbl B 3moxy mudposuzanmu [. Ludposas
KyJbTypa HE MPOCTO TPAHCPOPMHUPYET HAIIM KU3HHU, HO MU OKA3bIBAET BIIMSIHUE HA
(du3nYecKoe MPOCTPAHCTBO BOKPYT HAC, BKJIIOYAS APXUTEKTYPY U FOPOACKYIO CpEeLy.
Ona mnpenjaraer HOBBIE TOAXOABl K IMPOEKTUPOBAHUIO, CTPOUTEILCTBY U
AKCIUTYaTUPOBAHUIO 3JaHUM W COOpPYX EHUM, 4To Oyner crnocoOCTBOBaTh Oolee
3¢ (peKTUBHOMY, THHOBAallMOHHOMY U YCTOMYMBOMY OOJIMKY HalllMX ropoioB. boiee
TOTO, UM(pOBasi KyJIbTypa CTaBUT BOIPOCHI O POJIM APXUTEKTOPAa B COBPEMEHHOM
oOLIECTBE, O B3aUMOJECUCTBUM MEXKAY JIIOJAbBMH W 3JaHHUSIMH, O COLMAIBHOM U
KyJbTYpPHON 3HAUYMMOCTH apXWUTEKTypel. McciienoBaHue HSTHUX BOMNPOCOB MOXKET
IIOMOYb AapXUTEKTOpaM JIy4dllle MOHATh M OTBETHTh HA BBI30BBI U BO3MOXXHOCTHU
udposoi smoxu [43].

Takum 06pazom, u3zyuenue GpopmupoBanus heHoMeHa u(PoBOIl KyIbTYPHI B
paMKax CUCTEMHOTO ITOAX0Aa ONPEAEAET LEeb U 3a/1a4i JaHHOTO TUCCEPTAMOHHOTO
VCCJIEIOBAHMS, JI€Nasi €r0 aKTyaJlbHbIM M MPAKTHYECKH 3HAYMMBbIM. B 3TOM cocTout
CBOEBPEMEHHOCTh HacTosleld aucceprauuu "deHomeH UudpPOBOM KyJIbTypbl B
apXuTeKTypHoM ¢dopmooOpazoBaHuu', TAE€ €€ pe3yabTaThl OyIyT OTpakaTh
NPOJBMKEHHE B 00JIACTU ApPXUTEKTYPHOM HAyKH, MPAKTUKH M OO0pa3oBaHUs B
YCJIOBHSIX pacipocTpaHeHus: HU(POBBIX TEXHOJIOTUN B OOIIIECTBE.



KiiroueBbIMH MOHSATUSIMH IMCCEPTAIUM SIBIISIIOTCS TIOHSTHSI, 0003HAYaeMbIe
TepMHUHaMHU  «upoBas KyJnbTypa» U «udppoBoe (opMooOpa3oBaHHE» B
apXUTEKTYpHOM (POpPMOTBOpUECTBE. ABTOpP AaHAIU3UPYET STH AaCMEKTHl, B IUIAHE
TEOPETUUECKON U TEXHOJIOTUIECKON COCTABIISAIONINX.

O0beKT ucciaeqoBanus — HudpoBas KyJabTypa B apXUTEKType.

IIpenmeTroM wuccie0BaHMs SBISIETCS B3aUMOCBSI3b M B3aMMOBIHUSHHUE
uGpOBON KyJIbTypbl MU apXUTEKTYpPHOTro (opMOooOpa3oBaHMs, a TaKXKe aHalu3 U
OLICHKA pAa3JIMYHbIX HWHCTPYMEHTOB W METOJIOB, TaKWX KaK KOMIIbIOTEPHOE
MOJICIMPOBAHUE, AITOPUTMHUECKOE MPOEKTUPOBAHUE, BUPTYyallbHAsl U JIOMOJHEHHAS
peaIbHOCTh, U UX BIMSHUS Ha MPOLECC CO3AaHUs apXUTEKTYPHBIX (OPM.

Heabio nccaenoBanus sSBISETCA UCCIENOBATH U OLIEHUTD BIUSHUE [TUGPOBOU
KYJbTYpbl Ha apXuUTEKTypHOE (popmMooOpa3zoBaHue, U3YUUTh COBPEMEHHBIE METObI
ApPXUTEKTYPHOTO MPOEKTUPOBAHUS, OOYCIIOBICHHbBIE ITUPPOBBIMU TEXHOJIOTUSMH, a
TaKk)Ke OMPENEINTh NEPCIEKTUBHI M BO3MOXKHOCTH HU(POBON apXHTEKTyphl Ha
IIPUMEpE NHHOBAIMOHHOM apXUTEeKTypbl Kazaxcrana.

3axavu uccJie10BaHUA

— HW3YYECHHE U aHaAJIN3 3BOJIIOLUHU HUPPOBOM KyJIbTYPhI B apXUTEKTYpE U
OIpE/IeJICHUE KIIFOUEBBIX AJIEMEHTOB U ACTIEKTOB HU(GPOBOM KyJIbTYpbI, BIUSIOIIUX Ha
apXuTeKTypHOE (popmMooOpa3zoBaHue;

— BBISIBJICHUE OCHOBHBIX MEXaHU3MOB U (PAKTOPOB pa3BUTHS LU(POBBIX
TEXHOJOTMM, BIMSIOIIUX Ha apXUTEKTypHOe (QopMooOpazoBaHuEe, U pa3pabOTKa
KOMIUIEKCHBIX TEOPETHYECKHX MOJENe B3aWMOJCUCTBUA MEXIY apXUTEKTypou U
HU(POBON KYJIBTYPOH.

— OMmpelesIeHre MUPOBBIX TEHICHIIMMN U B3auMOJeHCTBUS 1TU(poBOi
KYJbTYpPBI B @pXUTEKTYpHOM (hopMooOpa3zoBaHUH.

— aHaJM3 COBPEMEHHBIX METOJ0B apXUTEKTYPHOTO MPOEKTUPOBAHUS,
BKJIOYasi ~ KOMIIBIOTEPHOE  MOJICIMPOBaHUE, BUPTYAIbHYIO  pEalbHOCTh U
dopMyIIpoBaHUE PEKOMEHIALUUN Ui apXUTEKTOPOB O TOM, KaK HCIOJIb30BaTh
U POBbIE TEXHOJOTUHU U MOAXO/bI AJIS1 CO3/1aHUsI HOBBIX U HHHOBAI[MOHHBIX (DOPM.

— copmynrpoBaTh 1 000CHOBATH BHIBOABI O BIUSHUU IU(PPOBOM KYIbTYPHI
Ha apXUTEKTypHOEe (OPMOOOPA30BAHUE U OINPENCTUTH NMEPCIEKTUBBI U BBI3OBBI IS
ApXUTEKTYPBHI.

— aHaJu3 NepCIeKTUB apXUTEKTYPHOTro (opMOOOpa30BaHUs B KOHTEKCTE
cTpareruu pa3Butus HUPpoBor KynasTypbl B Kazaxcrane u paspaboTka Mojenei
Oynymero ¢popmooOpa3zoBaHus B IU(PPOBOH apXUTEKTYPE.

Crenenb u3y4eHHOCTH. B KoHTEKCTE OBICTPO pa3BUBAIONIMXCS ITUGPOBBIX
TEXHOJOTMH M MX BO3ICHCTBUS Ha pa3iuyHble chepbl AEITeIbHOCTH, apXUTEKTYpa
TaK)K€ TpPETepreBaeT pPEBOJIOUMOHHbIE H3MeHeHUs. CyliecTByeT MHOXKECTBO
ucclieaoBanuii o mudpoomy hopmMooOpa3oBaHUIO B 3TOM cepe, 4To MOATBEPKAACT
e€ aKTyaJbHOCTh. J{71s1 TITyOOKOTO MOHUMAaHWMSI TOW B3aUMOCBSI3U OBLIIM PACCMOTPEHBI
CJIETyIOLIUE aCIIEKThI:

Hcmopuueckuti 0630p pazeumusi yugpogoti Kyiomypvl — AJi MOHUMAHUS
B3aMMOJICHCTBHS TEKYIIUX TEHACHIMNA TEXHOJOTHH M oOIIecTBa, ObUIM HM3yUYEHBI
UCTOKU Pa3BUTHS ITUPPOBON KYJIbTYPBI, TAKMX YYCHBIX, kKak Manyaibs Kacrenbe [37]
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pazpaboran konuenuuu "CereBoro oOmiecTBa", pacKpblB HOBOE TOHHMAaHUE
JUHAMUKHA TJI00anu3alMil W TEXHOJOTMYECKUX W3MEHEeHu B ooOmecTBe. Ero
UCCJIEIOBaHMSI OOIIMPHBI M UMEIOT OTPOMHOE BJIHMSIHHE Ha MHOKECTBO JTUCITUIUINH.

XKan bonpuiisip [24] B cBouX paboTax 1Mo TUNEPPEATLHOCTH U CUMYJISIIIHASM JaJT
HOBO€ TMOHMMAaHHE OTHOUIEHUI MEXIy PEalbHOCTHbIO, CUMBOJIAMH M OOLIECTBOM B
AMOXY HU(POBBIX TEXHOJIOTHIA.

JleB Manoswuu [48], B "SI3bIKe HOBBIX MeHa" , HCCIIEIOBAI IPUHITUIIBI U (DOPMBI
U(POBOro KyJIbTYPHOTO MPOU3BOJCTBA, a TAKKE KaK TEXHOJIOTUU TPAaHCHOPMUPYIOT
BU3YyaJIbHbIE MeHa.

OBan Hoa Xapapu [79] mpocienwi, Kak TEXHOJOTHH MOTYT TOBJHSTH Ha
Oynyliliee 4eIoBe4YeCKOM BOJIIOIMH, SKOHOMUKY M COLIMAIIBHYIO CTPYKTYpPY B CBOMX
MIPOHUIIATENLHBIX paboTax.

Jlonna Xapays#i [80] B "Manudecte kubOopra" pasMmblluisia O CIUSHHHA
YyeJoBeKa M MAalIUHBI, MPEIOCTaBIIsil HOBBIM B3IJIS HAa TEHAEP, MACHTUYHOCTh U
TE€XHOJIOTHH.

Hukonac Herpononrte [53], BBIABUHYBIIMK HICIO IEpexojia OT aTOMOB K
ouTaMm, cTan ABUTATeIeM MHHOBAMH U ucciieqoBanuii B MIT Media Lab.

[Teep JleBn [123] paccmarpuBai mu(pPOBBIE TEXHOJIOTUU KaK WHCTPYMEHTHI
KOJUICKTUBHOM HMHTEJJIEKTyalbHOW JEATEIbHOCTH, MPOTHO3UPYS HOBYIO 3py
OOIIECTBEHHOT'O B3aUMOJICUCTBUS U OOyUEHHS.

[leppu Tépxnpb [77] rnyOoko aHamu3upoBaya, Kak HU(POBBIC TEXHOJIOTUU
BIUSIIOT Ha JIMYHBIE U COIMAIbHBICE OTHOIICHHUS, OCOOCHHO B KOHTEKCTE
AMOLMOHAJIBHBIX CBS3EH.

Enbkuna E.E. [22] npoHUKHOBEHHO HCCIIE0BAIA BIUSHUE COLMATLHBIX MEaHa
Ha TIOBEJICHUE MOJIOIC)KH, BBISBIISISE HOBbIE (POPMBI OOIIICHUS ¥ COLIUATTA3AIIHH.

Gere Ch [111] cocpenoToumiics Ha THepeceueHUH MU(POBOrO MCKYCCTBA U
TEXHOJIOTUU, HCCIenys, Kak IU(poBble HHCTPYMEHTBHI PACIIUPSIOT TPaHUIIbI
TBOPYECTBA.

Humeepayus yugposvix mexuonocuti 6 apxumexkmypHvle NpOeKmvl — s
MOHMMAHUS BJIMSTHUE KOMITBIOTEPHBIX TEXHOJIOTMH, ObUIM M3Y4YEHBI TPYJbl aBTOPOB,
YbM HCCIEJOBAaHUS HANPAMYIO TIOBIMSUIM Ha COBPEMEHHOE apXUTEKTYpPHOE
npoektupoBanue: Charles M. Eastman [102,101], pa3paGoTtan MeTOI0JIOTHH
aBTOMATU3UPOBAHHOTO MPOEKTHUPOBaHUsA, oOecrneunBas miarGopmy sl UHTErpauuu
IU(QPOBBIX MHCTPYMEHTOB B apXUTEKTYPHBIN TIPOIIECC.

[Matpuxk Illymaxep [84], sBissCh OMHUM U3 TJIABHBIX TCOPETUKOB U MPAKTUKOB,
NOAJCP)KUBAECT U MPUMEHSCT MNapaMETPUUYECKU AW3ailH, MO3BOJSIA CO37aBaTh
CJIOKHBIC U aJIalITUBHBIE APXUTEKTYPHBIC (POPMBI C TTOMOIIBIO AJITOPUTMOB.

Kas Oosterhuis [136,137], uccnemoBan "xKHBYK'" apXHUTEKTypy, CO37aBas
JWHAMUYHbBIE 3[1aHUSI, KOTOPbIE MOTYT pEarupoBaTh Ha OKPYXKAIOIIYIO CpEedy C
MOMOILbIO BCTPOEHHBIX HU(PPOBBIX CUCTEM.

Mark Burry [97], mpomBuraer wucciemoBaHHs B OO0JIACTH JUTHTAIBHOM
dabpukanuu, MO3BOJISAS APXUTEKTOpPAM MPOEKTUPOBATh 3/aHMs, KOTOPbIE 3aTeM
MO>KHO OBICTPO M TOYHO BOIUJIOTUTH B PEATLHOCTH.
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Mario Carpo [99], oOcyxmaeT mepexoJ OT PYYHOIO K KOMIIbIOTEPHOMY
NPOCKTHUPOBAHUIO, AHAIM3HPYs, KaK IM(PPOBBIC TEXHOJOTHH MEHSIIOT caMy CYTh
apXMTEKTYPHOTO IpoIlecca.

Greg Lynn [124,125] npuMeHs  HMHCTPYMEHTBI  KOMIIBIOTEPHOTO
MOJICITMPOBAHUS IS pa3pabOTKH HEIMHEHHBIX M OPraHUYECKUX (POPM B apXUTEKTYPE.

bepnapn Kam, BHeapun anropuTMHYECKMU NOAXOA K IPOECKTUPOBAHHIO,
TI03BOJISIST ApXUTEKTOPAM CO3/1aBaTh CIOKHBIE CTPYKTYPhI HA OCHOBE MaTeMaTHYCCKUX
MOJIEJIEH.

Axum Menrec [128], pazpabotan MeTO b1 IJIs1 KHTETPAIIUH MaTCPUATIOBEICHHUS
B JUTUTAJIBHOC TPOCKTUPOBAHUE, CO37aBas  QJalTHUBHBIE W  YCTOHYMBBIC
ApXUTEKTYPHBIC PEIICHUS.

SinaMostafavi [133], uccieayer npuMeHEHNE UCKYCCTBEHHOIO HHTEIIJICKTA B
ApPXUTEKTYPHOM IPOCKTUPOBAHHMM, AaBTOMATH3UPYs M ONTUMHU3UPYS IpoIecC
CO3/IaHUSI.

Bonpocwi uzyuenus ghenomena yugposoii Kyromypul Kax akmopa coyuaibHo-
KyJIBTYpPHOIO pOCTa, B KOHTEKCTE BCEOOINeH MNPEeanoChUIKh HU(POBH3AINNA H
reHepalny HCKYCCTBEHHOTO MHTEIICKTAa B apXUTEKTYPE, PaCCMaTPUBAIKNCh B TPYAaX
aBTopoB: ABepkud AH. [1], Antynsa A.O. [3], bense M. [6], bpacnasckwii 1. 1. [7],
Becuun A.A. [8], Bunbkosckuii M. [9], Bonmuenko O.B. [11], Boponuna T. I1. [12],
I'aBpuioB A. A. [13], 'amanun P. [14], Janunos J[.C. [16], Jdenosernr P.B. [17],
Hemumoa M.A. [18], JIxxenkc Y. [19], Hoopumsina M.A. [20], Jonrosa A. [21],
EmenssHoBa O.U. [23], MBanos B.®. [25], MBanosa A.C. [26], UrymuoBa A.C. [27],
Hcabaes I'.A. [28], Ucxomxkanosa I'.P. [32], Kasrapanze C. [33, 34], Kanmununa E.E.
[35], Kanpaunkas E. [36], Ko63esa U.A. [38], Konoauit B.B. [39], Ramilo Ru. [140],
Konpapatees E.A. [41], Kopcynues U. T'. [42], Kpaycc P. [43], Kpsuios JI.A. [44],
JlomxoneT U. [45], JTypee . A. [46], JIyukoBa B.U. [47], Meeposuu M.I". [49],
Mokrmranniea O.A. [51], Hagpipmma H.M. [52], Hocos H. A. [54], Op3synosa O.D.
[56], ITomopos C.b. [57], Penikun /1. [58], Pecun B. [59], Pouerosa H.A. [60,61,62],
PyszaBun I'. U. [63], Psoosa O.B. [64], CaBennena JI.B. [65,66], Canpues A.Ill. [67],
Campeikunaa H.A. [68], Comor I'.10. [69], CtenanoB A.B. [71], Ctepiaukosa A.W. [72],
Tamanos B.B. [74], Taparyra E. E. [75], Taxupos b. H. [76], Tpambosenkuii B. [ 78],
Xytopsou C. H. [81], Uepnuuenko E.A. [83], Agkathidis Ast. [86], Aiello C. [87],
Andadari S. Tri [88], Angulo A. [89], Ascott R. [92], Baitenov E. [94], Bhooshan S.
[96], Chaillou S. [100], DanielaB. [104], Duffy Alex H.B. [105], Efanova T.A. [106],
Engelbart D. [107], Esaulov G.V. [108], Feist S.T. [109], bapuyrosa E.B. [5], Gero
J.S.[112], GarciaM. [110], Hansmeyer M. [113], Grisalefia Ar. Jon [116], Hauwa Q.Y .
[114], Kailyang W. [117], Knish V.I. [118], Kolarevic B. [119], Krawczyk R. J. [121],
LeeJ.[122], Leach Ne. [135], Maver T.[127], Maakhov S.A.[126], CarlosL. Marcos.
[98], Werner Liss C. [149] Terzidis Ko. [120], Mikhailov S.M. [129], Mokeeva O.D.
[103], Morel P.[132], Moussavi F. [134], Iwamoto Li. [115], Milgram P. [138], Raina
A. [139], Roussou M. [143,142], Stsesdl S. [146], Tanaka T. [147], Uhrik M. [148],
Whyte J. [150].
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na ananuza mexywjeco cocmosinus u nepcnekmus Yyuphpoeulx mexHoio2uil 6
Kaszaxcmane undopmarmonnsie nopTaisl B MHTepHETE MpeaoCTaBisaIOT Hambolee
00BEKTHBHYIO KapTuHYy [82,15].

Hcxons u3 M3ydyeHHOro MaTepuaja Mo TeMe AUCCEPTAlUUd - C Pa3BUTHUEM
U poBU3AINH B apXUTEKType, U UX BIUSHUE Ha mporecc (opMooOpa3oBaHus ObLIO
IpeIMETOM MHOTHX HccieqoBanuii. OJHaKO, KaK 3TH TEXHOJIOTUU B3aUMOJICHCTBYIOT
c Oonee MIMPOKUMHU acleKTaMd LU(PPOBOM KyIbTypbl, TAKUMH KaK OTKPBITOCTD,
KOJJTAOOPaTUBHOCTh U CETEBOE B3aUMO/JICHCTBUE - TPEOYIOT NalbHEUILIErO U3YUYEHHUS.
Kpowme Toro, Borpoc o TOM, Kak apXUTEKTypa MOKET alaliTUPOBATHCS K MEHSFOIIIMMCS
HOTPEOHOCTSIM U 0XKMJaHUSAM LHU(POBOro oOIIECTBA, U KaK LUPPOBBIE TEXHOJIOTUN
MOTYT CIIOCOOCTBOBaTh YCTOMUMBOCTH B apXUTEKType, a TaKkKe HapsAgy ¢ 0OpaTHOU
CTOPOHOM MPOOJIEMBbI — 3aBUCHUMOCTBIO APXUTEKTYPbl OT COBPEMEHHBIX TEXHOJIOTUMN
OCTalOTCS OTKPBITHIMU JJIs JAJIbHEHIIIETO UCCIIEI0BAaHUSI.

Hayunasi HOBM3HA 3aK/II0OYaeTCsS B TOM, YTO HACTOSINEE HCCIIECIOBAHHE
MO3BOJIAET pacCMaTpUBaTh apXUTEKTypHOE (QopMooOpa3oBaHWE B IIHPOKOM
KOHTEKCTE LIU(PPOBON KyJIbTYpPhl U TEXHOJOTUN. B HEM yJIelIeHO 3HAUUTENBbHOE MECTO
TEOPETUUECKUM aCIEKTaM BIUSHUA ITU(PPOBOI KyJIbTYPHI HA apXUTEKTYPY, B TO BPEMS
KaK MHOTHE WCCIEAOBAHUA COCPEAOTOYEHBl HA TEXHOJOTMYECKHX AacleKTax
nudpoBoro (opmoodpazoBanus. Jlpyrumu cioBamMH, B JaHHOM HCCJEIOBaHUU
JOMUHUPYIOT  acCTeKThl  BIUSHUS  HUGPOBOM  KyJIbTyphl Ha  IMPOIECCHI
dopMoOOpa3oBaHUsl, U paccMaTpUBaeTCd KaK 3TO OTPaKaeTcsi B COBPEMEHHOMU
apxutekType. Taxke, MccieloBaHHME MOXET BHECTH BKJAJ B TEOpHIO LU(GPOBOM
ApXUTEKTYphl, CTUMYJIHMPOBATh pa3pabOTKy HOBBIX METOJOJIOTUH, HOBBIX ITyTeH
NOHMMAaHHUA M  TOPUMEHEHUs  UUPPOBOM  KyJIbTypbl B  apXUTEKTYpPHOM
¢dbopM00Opa30BaHUU, TEM CaMbIM IPOABUrasi IOHUMaHHUE TOT0, KaK 3TH TEOPETUYECKUE
KOHIENIIMHY MOTYT OBbITh pealn30BaHbl Ha MPAKTUKE.

JloCTOBEPHOCTh HAYYHBIX Pe3yJIbTATOB HCCICAOBAHUS MOATBEPIKAACTCS
KOJIMYECTBEHHBIM U KAU€CTBEHHBIM aHAJIN30M, TpadUIeCcKOoil Mpe3eHTaueil 1 HayqyHO-
TEOPETUYECKOW  CHUCTeMaTH3allel CcoOpaHHOTO Marepualia, HCCIICJOBaHUEM
Pa3IMUHBIX ITUPPOBHIX HCTOYHUKOB.

MeToa0/10rH4eCKOi 0CHOBOM UCCICA0BAHMS SBIISIETCH:

— aHaJM3 UCTOPUUYECKUX U COBPEMEHHBIX IPUMEPOB apXUTEKTYPHI, T11€
BUJTHO BIIUSTHUE LIU(PPOBOM KYJIbTYPHI;

— paccMOTpeHHuE TEOpUil 00 IBOITIOLUH APXUTEKTYPHOTO POopMOOOpa30BAHUS

B KOHTEKCTE IU(PPOBOI KyIbTYPHI;

— H3YyYEHHE W aHAIH3 CYIIECTBYIOIINX TEOPU O BIUSHUU IHUPPOBHIX
TEXHOJIOTUH Ha apXUTEeKTypHOE (hOpMOOOpa30BaHUE;

— HCIIOJIb30BaHME KOJIMYECTBEHHOTO U KaYECTBEHHOI'O aHAJIN3a JAHHBIX 00
UCIIOJIb30BaHUU [IU(PPOBBIX TEXHOJIOTUN B apXUTEKTYPE;

— aHaJIu3 Teopuil 0 HU(POBOI KYJIbTYpe U €€ BIUSHUM Ha 00IECTBO U
aApXUTEKTYPY;

— TMpOBElEHUE YIITyOJIIEHHOTO COIONPOCa APXUTEKTOPOB, TEOPETUKOB,
uccienoBaTeneil MUPpPOBU3AINN, & TaKKe JKCIEPTOB, HMCIONB3YIOIMHUX ITHU(PPOBHIC
WHCTPYMEHTHI B CBOEH paboTe;
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— OCMBICTIEHHE TOro, Kak IudpoBas KyJIbTypa MEHSET NOIXOIbl K
apXUTEKTYpHOMY (HOpMOOOPA30BAaHUIO M KaK STO MOXET MOBIUSATH Ha
Oymyinee apXUuTEeKTYPHI.

Merononoruss HcCIeOBaHUS B JIaHHOHW paboTe mpeAcTaBisieT coOoi
COUETAaHME HECKOJBKMX MoAxoAoB. CHadana MPOBOAMTCS TEOPETHYECKHI aHaau3
KOHKPETHBIX TPUMEPOB ApPXUTEKTYPHBIX MPOEKTOB, A€ MPUMEHSIOTCS 3JIEMEHTHI
U(POBOM KYyJIbTYpbl, YTOOBl MPOWLIIOCTPUPOBATH TEOPETHUECKUE HAEU U JaTh
riIy0OKO€ MOHMMaHUE BOMPOca. 3aTeM MPUMEHSIETCS MEXIUCIUILUTMHAPHBINA MOAXO0I,
KOTOPBI YYMTHIBAET METOJOJIOTMIO W3 PAa3JIMYHBIX OO0JacTel 3HaHMM, BKIIOYas
UHQOPMAIIMOHHBIE W  KOMMYHUKAI[MOHHBIE  TEXHOJOTHH, apXUTEKTYypy U
QITOPUTMHUYECKOE TMPOEKTUpOBaHUE. BakHOW 4YacThiO UCCIENOBAaHUS SIBISETCA
KyJIbTYpHO-UIOCOPCKUI aHaN3, KOTOPBI TIOMOTaeT BBIIBUTH KaueCTBEHHOE
coJiepkaHre U(POBBIX MCTOYHMKOB. HakoHel, MpOBOAWUTCA KPUTHYECKUN aHAIHU3
CYILECTBYIOIIMX HJEH, MOAXOAOB U TEHJAEHUMU B 00JacTU UU(POBOM KYyJIbTypbl U
apXUTEKTypHOTrO (opMooOpa3oBaHus, YTOOBI MPEAJIOKUTH HOBBIE MEPCHEKTUBBLI U
MOAXOJIbI B 3TOM 00J1acTH.

I'mnore3a wmcciieoBaHMsl 3aKiOYaeTcss B TOM, 4TO HUpoBas KyJbTypa
OKa3bIBaeT 3HAUUTENIBHOE BIMSHUE Ha MPOLIECC apXUTEKTYPHOTO (POpMOOOpa3oBaHus,
IPUBOJS K lajbHEHILIEH ero 3BOMIOINH, OTIMPABIICHCS HA TPaJIULUOHHBIE TOAXO0/IbI U
METO/Ibl U CTUMYJIUPYET CO3/1aHUE HOBBIX APXUTEKTYPHBIX (POPM U CTPYKTYP, KOTOPBIE
OTpaxaroT IUGpPOBbIE TEXHOJIOTUU U IEHHOCTH MH(OPMAIMOHHOTO 00IIecTBa. ITO
MOKET OBITh CIPOrHO3MPOBAHHBIM 4YEpe3 JETalbHOE H3YYCHHE COBPEMEHHBIX
ApPXUTEKTYPHBIX TEHJEHLUH, a TaKke depe3 pa3pabOTKy HOBBIX TEOPETHUYECKHX
MoOJeJIel W METOAOB apXUTEKTYypHOro (opMooOpa3oBaHMs, OCHOBAaHHBIX Ha
MPUHITUTIAX [TUPPOBOH KYIbTYPHI.

Teopernyeckass 3HAYUMOCTb IPOBEJICHHOIO HCCIEAOBAHUS COCTOMT B
0000ILIEHNH 3HAHUM, TEOPETUYECKOM 0030pe, aHalM3e OOUIEHAYyYHBIX METOJOB B
paMKax JIOTUYECKOI0 M  PETPOCHEKTUBHOIO  MCCIENOBAaHUA IO  Pa3BUTHUIO
TpaHC(HOPMHUPYEMOI TEXHOJIOTMYECKON MOJEPHU3ALIMHU, B IU(PPOBOM apXUTEKTYPHOM
bopmMo0Opa3oBaHNM, KOTOPbIE MOTYT OBITh HCIOJB30BAHBI B XOJI€ JaJbHEUIIEro
U3Yy4EHHUs 3TOU MPOoOJIeMbl MPUMEHUTENBHO K TaHHOM 00J1acTH.

IIpakTnyeckast 3HAYMMOCTD JUCCEPTALUM MOKET OTPA3UTHCA B CIIETYIOIINX
acreKTax: B Pa3BUTUM HOBBIX METOJOB U IOAXOJI0B B 00JacCTH apXUTEKTYpPHOIO
dbopmooOpa3oBaHusi, KOTOPHIE YYUTHIBAIOT BIUSHUE LHUPPOBON KYJIbTYpHI; B
3¢ (HEKTUBHOM UCTIOJIL30BaHUH MU(PPOBBIX TEXHOJIOTHM, YTO B CBOIO 0YEePEIb MOXKET
MPUBECTU K YIYUIICHUIO KAa4eCTBa apXUTEKTYPHOTO MPOEKTHPOBAHUS, PE3YJIbTATHI
UCCIIEIOBAaHUSI MOTYT IIOMOYb TEOPETUYECKH OCMBICIUTh W HHTEPHPETUPOBATH
COBpEMEHHBIC TCH/ICHIINU B apXUTEKTYPE, CBA3aHHBIE C IIU(POBOI KyIbTYpOil; MOXKET
NOMOYb MpenojiaBaTesiiM U o0ydarlmuMcs riay0ke MOHUMATh BIUSHUE LUU(POBOI
KyJIbTYpbl Ha apXWUTEKTYPy M BOOPYKHTh MX HOBBIMH ITOJAXOJAAMH W TEXHHKAMHU
UCIIOJIHEHHUSI B 3TOM 0OJIaCTH; CHOCOOCTBOBATh 0oJiee TIIyOOKOMY HOHUMAaHUIO
OyIylIMMH KCCIEAOBATENIMU COLMAIBHBIX U KYJIBTYPHBIX MPOLECCOB, B3aUMOCBSI3U
MEXAy  LUUPPOBOM  KyJbTypoH U  apXUTEKTypHbIM  (opMooOpazoBaHHEM
OPOUCXOSAIINX B Halle BpeMs, U MPUBECTH K CO3JAAHMUIO apXUTEKTYpbI, KOTOpas B
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Oonpieit Mepe Oyaer OTBeYaThb HYXJaM M LEHHOCTSIM  COBPEMEHHOIO
UH(GOPMAIITMOHHOTO OOIIIECTBA.
Crpykrypa H 00beM padoThI.

Hayunble pe3ysibTaTbl M MOJOKEHUS JUCCEPTALMH ObUIM OOCYX AECHBI Ha
3acelaHnu METO/I0JI0TUYECKOTO ceMuHapa ¢akynbrera aApPXUTEKTYPHI
MOK/Ka3['’ACA. OcHoOBHbIE TTOJIOKEHUS, PE3YJIbTAThl U BBIBOJBI TUCCEPTALMOHHOTO
UCCJENOBAHMUS OBUIM HM3JIOKEHbl HAa MEXIYHAapOJIHBIX HAYYHO-TIPAKTUYECKUX
KOH(EPEHITHSIX.

Pe3ynbrarhl IucCepTAIlMOHHOIO HCCIEAOBaHUS ObUIM OMYyOJMKOBAaHBI B 7
(cemm) Hay4YHBIX TpyJax aBTOpPa, OTPAKAIOIIMX OCHOBHBIE BBIBOJIbI UCCIEI0BaHMs. B
TOM YHCIIE:

— 1 ctatbsa B cOOpHUKAX HAYYHBIX TPYJOB [0 MaTepuaiaM MEXITyHApOIHbBIX
U pecnyOJIMKaHCKMX KOH(EPEHIM, MpPOBOAMMBIX Ha TeppuTtopun PecnyOnuku
Kazaxcran;

— 1 craTes B XKypHale, BXojsiieM B 6a3y nanHbix « Web of Sciencey.

— 3 cTarbu B XKypHalax, peKOMEH0BaHHBIX KOMUTETOM IO KOHTPOIIIO B
chepe obpazoBanus u Hayku MOH PK;

— 2 cTaThU B XKypHaJe, BXOJALIEM B 0a3y JaHHBIX «SCOPUS», UMEIOIIEM
HEHYJIEBOW MMMAaKT-(PakTop.

IHon0:xeHus1, pe3ybTaThbl, BLIHOCHMbIE HA 3AIIUTY:

— BJIMSIHUE IU(PPOBBIX TEXHOJIOTHI Ha HBOJIOLHUIO aPXUTEKTYPHOTO
dhopmoobOpazoBaHus;

— poJib HU(POBOI KYJIBTYphl B COBPEMEHHBIX METOJIaX APXUTEKTYPHOTO
IPOEKTUPOBAHMUS;

— MHPOBBIE TCHICHIIUU B3aUMOACUCTBUA TU(PPOBOH KyJIbTYpPhI U
ApXUTEKTYPHI;

— BKJIaJ HU(GPOBBIX TEXHOJIOTHI B POPMUPOBAHUE APXUTEKTYPHOTO
dhopmoobOpazoBaHus;

— TMEPCIEeKTUBBI HU(PPOBOTO APXUTEKTYPHOTO (hOpMOOOpa3OBaHUS B
KOHTEKCTE CTpaTeruu pa3BUTHs HUPPOBOM KyJIbTYPHI.

CTpykTypa JAucceprauMy TOJYMHEHA JIOTMKE  PACKPBITHS  TEMBI,
OINpEJETICHHBIM B HEW 1IeJIM M 3a/1ayaM HccienoBanusi. Pabota cocTout u3 BBeIEHUS,
MATH  pa3genoB, BKIOUYAOMMX 14  moapas3nenoB,  3aKJIIOYEHMS,  CIIMCKa
MCIIOJIb30BAHHBIX MCTOYHUKOB, CIMHUCOK WJUTHOCTPATUBHBIX MAaTepUajoB (PUCYHKH H
Tabnuipbl) W npwioxkeHud. OOmmit  o0veM  auccepramuu: 143  crpaHuUI
KOMITBIOTEPHOTO TEKCTa Ha pPycCKoM s3blke. bubmuorpadus comepxur 150
HMCTOYHUKOB. J{MccepTraius nutrocTpupoBaHa 63 pucyHKaMu, D TaOIUIIaMHU.

KirwueBble cjoBa: 1udpoBas KylnbTypa, ImdpoBas apXUTEKTypa,
nupoBU3alMs, JUTUTATIbHAS APXUTEKTypa, LU(POBBIE TEXHOJIOTWH, WHHOBALIWA,
MOJICJIMPOBAaHUE, IMapaMeTpU3M, METOJbl HCCIEAOBaHUS, KOMIUIEKCHBIM MOIXOM,
apxutekTypa Kazaxcrana.

IIo Teme guccepranum onyo0JIMKOBaHbI 7 cTaTeil:
1. Abdulkhalyk Nabiyev, Eskander Baitenov, Sergey Pomorov. Interaction of
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251.
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1 3BOJIIOUA IU®POBOM KYJbTYPhI B APXUTEKTYPE

B oannom pasodene npoananuzuposana 360104us yuppoeol Kyibmypuvl 8
apxumexmype. Ilepgulii noopazoen oOwUpHO uzyiaem UcCmoku Yyugposou Kyiomypoi,
HAUUHAas ¢ OPesHUX 8PEeMEH, U aKyeHmupyem eHumanue Ha cepeduny XX eexa, kozoa
OvlIU  BHeOpeHbl nepevle  KOMNblomepHvle cucmemvl Ol APXUMEKMYPHO20
npoekmuposanus. Bmopou noopazoen oceewjaem npeonocwvLiKu u 0CHO8HbIE NPUUUHbB]
NPUMEHEHUs. YUDPOBbIX NpOSPAMM 6 apXumexkmype, Gbulaéiis UX poilb 8
mpaucgopmayuu npoyeccos Co30aHUsl U pearu3ayul apxXumeKmypHulX KOHYenyuil.
3axnmoyumenvHulti 610K pasdena CyMMUpyem OCHO8HblE 6bl800bl UCCIe008AHUA,
NOOYEPKUBAS 3HAYUMOCHb U NEPCNEKMUBLL PA38UMUSL YUPPOBLIX UHHOBAYUL 8 chepe
aApXUmMexmypeol.

1.1 Uctopusi pa3BuTus UM(PpoBoii KyJIbTYPbI B APXUTEKTYype

Tepmun "uudposas kynbTypa" (digital culture) ommcwiBaeT KynbTypHBIE,
COLIMAJIIBHBIE W  JCTETUYECKHE W3MEHEHHMs, MPOM3OLIEAIINE B  pPE3yJbTare
IPOHUKHOBEHUS U paclpocTpaHeHUs] HU(POBBIX TEXHOJOrUil B obuecTBe. VcToku
TepmuHa «uudponas KynpTypa» (digital culture), 3aumcTBoBanbI U3 Tpyaa P. I'upa, JI.
MaHoBH1Y, IPEJIOKUBIINX MMOHITHE «KYJIBTYpHBIH cod» [111].

[Tonsitue "umdponas KynbTypa" cTaNo MOMYJISIPHBIM B KOHIle 20 — Havane 21
BEKa, HO KOPHHM €ro MPOUCXOXKACHHUS YXOAAT IIIy0)Ke, KOrja Hayaldd aKTHUBHO
Pa3BUBATHCS MEPBBIE KOMITBIOTEPHI U ObUTH CPOPMYITHMPOBAHBI OCHOBBI KHOEPHETHKH,
MHOTHE Y4YeHble U (UI0co(bl HAYaIH Pa3MBILUIATh O MOCIEACTBUSAX BHEIPEHUS ITUX
TEXHOJIOTHI B o0miecTBO [12]. DTH paHHWE TUCKYCCHU 3aJIOKWIH (QYHIAMEHT IS
dbopmupoBanus MOHATUA LU(DPOBOM KyinbTypbl. B 1990-x romax ¢ mnosiBieHueM
WHTEpPHETa TEPMHUH Hayajl AaKTUBHO HMCIOJIb30BAThCS ISl ONMMCAaHUS HOBBIX (opM
COLIMAJIbHOIO  B3aMMOJEHCTBUS, HWH(POPMALMOHHOIO OOMEHa M  KyJIbTYPHOIO
MIPOU3BOJICTBA, BOSHUKINUX Ojarogapst Bcemupnoit nmaytune. VccnenoBarenu, Takue
kak Yapmu T'mp, Jlee ManoBuu u apyrue, Hadyajdd aKTHUBHO M3ydaTh HHUQPPOBYIO
KYJbTYpY, MHBITasICh OINPEIEIUTh €€ OCHOBHBIE XapaKTEPUCTHUKHU, BO3MOXKHOCTU H
BbI30BbI. C pa3BUTHEM COIMAJBHBIX CETeW, MOOWJIBHBIX MPHJIOKEHUNH U APYTHX
U(POBBIX TIATPOPM MOHATHE HMUPPOBON KYJIBTYPHI CTAJIO YaCThIO OOIIECTBEHHOTO
JIMCKYpCa, 0XBaThIBas BCE ACHEKTHI )KU3HU OT UCKYCCTBA U PA3BICYEHUN O MTOJTUTUKHU
Y COLMAIbHBIX OTHOILLIEHUH. B 11esiom, TepMuH "undpoBas KyibTypa" HE UMEET OTHOTO
KOHKPETHOTO aBTOpA. 310 ABJIACTCS pe3yabTaToOM KOJUIEKTUBHOTO
WHTEJUIEKTYaJIbHOTO yCWJIMS, HANpaBJICHHOIO Ha MOHMMaHWE TpaHCPOpPMALIHA,
BBI3BAHHBIX BHEAPEHUEM IIU(POBBIX TEXHOJIOTUH B HAIITY KM3Hb, KaK OTpaKeHUE Ui
O CaMOOpraHW3alMKi MPEJCTABIAIONIETO COOOM KOHEUHBIH pe3yJIbTaT B3aUMHOIO
BIUSIHUA KYJBTYPHl U MPOTPAMMHOIO oOecrieueHusi. B pesynbTaTe 3TUX MPOLIECCOB
nudpoBasi KyJIbTypa, MO CYTH, CTAHOBHUTCS CHHOHHMMOM COBPEMEHHOW KYJIbTYPHI
[111,48,39].

CereBoe  OOIIECTBO  OPUEHTHPOBAHO HA  B3aUMOCBSI3aHHBIE  Y3IIBI,
NepeoNpeaesisisi MPOCTPAHCTBEHHBIE M BPEMEHHBIE PaMKH. OTO B3aHMOJECHCTBHE
MPOHUKAET W B AapXUTEKTYpy, TJe OOBEKThl HAUYMHAIOT (OKYCHPOBATHCS Ha
nH(OPMAITMOHHBIX MTOTOKAX, a HE TOJILKO Ha (PM3UYECKOM KOHTEKCTEe. B 3TOM B paMkax
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apxuTeKkTypHoro ¢opmoobOpa3oBaHus, uaeu coruosora Kacreiabca mnomoraror
OCMBICIIUTh BIHSIHAE IIU(PPOBBIX TEXHOJIOTUH Ha IpoeKkTHpoBanue [37].

Enbkuna E.E. ctpeMuTcst mpoaHanu3upoBaTh U OCBETUTH (PEHOMEH IU(PPOBOii
KyJbTYpPbl, KOTOPBI BO3HUK B PE3yJIbTaTe BCEMOTJIOMIAONIETO BIUSHUS HUPPOBBIX
TEXHOJIOTHIA Ha pa3IudHble c(hepbl 0OMECTBEHHOM KU3HH B KoHIle XX - Hadane XXI
BeKOB. OHa aKLIEHTUPYET BHUMAHUE HA Pa3HOOOPA3HBIX KOHUENTYAIbHBIX MOJEISAX U
IPAaKTHKaX, KOTOpPbIE XapaKTepU3YIOT MPOsBICHHUE HUGPOBON KyJIbTYpPbl B TaKHX
00JacTsAX KaK KyJbTypa, 9KOHOMHUKA, OJIUTUKA, HAyKa U 00pa3oBaHue, Jeasi aKIEeHT
Ha MEXIUCIUIUIMHAPHOCTH 3TOTO HANIPABJICHUS U €T0 KIFOYECBBIX aclekTax. [22].

Ucropust pa3BuTust upOBBIX TPOrpaMM U KOMIIBIOTEPHBIX TEXHOJIOTUNA TECHO
B3aMMOCBs3aHbl ¢ TpyAaamu [ludaropa. Ito uncna — uudpsl. "HYucna npaBat mupom"
TaKke 13 Bepcuu "Ymncia — OCHOBa M Hayajao BCAKOM BEWIU', B 3TOM CYTh KaIOr0
SIBJICHHS MOXET ObITh 3amucana B iudposom psiie ([punoxenne A Puc. 1.1, 1.2) [14].

Maremarnueckuii noaxoa Iludaropa m ero mkosa caenanyd 3HAYUTEIbHBIN
BKJIaJ B Pa3BUTHE MATEMATUKH, BKIIOYAs UICIO O TOM, YTO YHMCJIA U UX OTHOILICHHUS
MOTYT MCIOJB30BATHCS ISl 00bsICHEHUS peaibHOro mupa. I[ludaropeiinupl Bnepsbie
BBIIBUHYJIM BOIIPOC W YHCIOBOM CTPYKType co3daHus wmupa. Passurtme
MAaTeMaTHYECKOTO MBIIUICHUSI W JIOTHKM C TEX IOp CIYXXWJIO OCHOBOM s
MOCJIETYIONIEr0 BOSHUKHOBEHHS IIU(POBBIX TEXHOJOTHA. DTO ObUI BaXKHBIM IIar Ha
NyTH K CO3JaHUI0 (POPMAJIbHOM JIOTMKA U HMCUYUCIEHUS, KOTOpBIE JIEKAT B OCHOBE
nudpoBeix nporpamMMm. OTcCroa KOpHEM HU(PPOBU3AIMU SIBISICTCS YHUCIA, HBIHE
nepepocso B koauHr. Kogusr npeacrasiser coboil mpouecc co3gaHus nugpoBoro
KOJIa WJIM CKPHIITA C ILIEJIbI0 pean3aiui KoHkpeTtHoro anroputMma (IIpunoxkenue A
Puc. 1.3). IIudarop umeeT HEMOCPEACTBCHHOIO OTHOIICHUS K MAaTEMaTHKE, KOTOpast
SBJIIETCSI OJHUM W3 (PYHJIaMEHTaJbHBIX 3JeMeHTOB IudpoBu3anuu. Kpome Toro,
[Tudaropeiickuii TpeyroabHuk u Teopema [ludaropa umeroT mmpoxoe NpUMEHEHNE B
pa3nUYHbIX O00JacTsIX, BKJIIOYAs KOMIBIOTEPHYIO HAyKy M TEXHOJIOTMH. Takum
obOpazowm, [Tudarop ceirpasl BAXKHYIO pojib Kak IpeaTeda B pa3BUTUH LIMPPOBU3AIUU U
TEXHOJIOTUYECKOro mporpecca. B 3toM mnudaropeiickas nporpamma, SBISSICh Kak
OCHOBA pa3BUTHS MAaTEMAaTHUKH, COEAMHSET CETONHAIIHUA MHUP C MPOLUIbIM
(ITpunoxenne A Puc. 1.4) [14].

OCHOBOMOJIO)KHUK CUCTEMBI (OPMAJIBHOM JIOTUKA ApPHUCTOTEINb, MPOJIOKHII
CYIIHOCTh HMH(MOpPMAIUU, YTO CTAJO Ba)XXHOM NPEANOCBUIKOW IJs CO3JaHus
QITOPUTMHYECKOTO MBIIIJICHUSI, HEOOXOIUMOTO JIJIsi TporpaMmupoBanus. Hecmotps
Ha TO, 4YTO AHTUYHbIE MEXAHUYECKUE YCTPOMCTBA, TaKHE€ KaK AaHTUKUTEpPCKas
MeXaHWKa, ObUTH JAJIEKH OT COBPEMEHHBIX KOMITBIOTEPOB, OHU JEMOHCTPUPOBAIIN
BO3MO>XHOCTh aBTOMATHU3AllMM CIOKHBIX PACUETOB C IOMOUIBI0 MEXaHHYECKUX
CpEICTB. DTO caMbIil IpeBHUN 00pa3ell aHAJIOTOBOTO BBHIYUCIUTEILHOTO YCTPOUCTBA,
nepBasi u3BecTHass  mexaHudeckas CoJiHEUHass CUCTeMa, IUIAHETapuil U
aCTPOHOMHUYECKHE Yachl. MeXaHu3M MpeJCTaBisieT coO0Oil KaleHIaph, a TaKke
aCTPOHOMHYECKOE, METEOpOJOTHYECKOe, 00pa3oBaTelibHOE M KapTorpaduyueckoe
yctporicTBo [126].

Kaxnas »snoxa pa3BUTHS UMBWIM3AIMUM HMMEET CBOM OCOOEHHOCTH B
XO3IMCTBEHHOU JEATEILHOCTH UHANBUIOB M 00IIECTBA. B maneonuTu4eckyro 3moxy,
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OXapaKTepU30BaHHYI0 (OPMHUPOBAHMEM KYyJbTYypbl ObITa, YK€ IPOUCXOJIUIIO
3apOXKIAEHNUE COBMECTHOIO MPOXKUBAHUA C BO3BEICHUEM KUJIUII U ITEPBOHAYAIBHBIX
¢dopMm cTpoutenbeTBa. [IpUMHUTHBHBIE HHCTPYMEHTHI, TAKHE KaK BEPEBOYHbIC KaHATHI,
KaMHU, pyOusa, HOKU U MPOTOTHUIIBI TOMTOPOB, UCIIOJIb30BAIUCH JIJISI CO3JAHUS SKUJTHIILL
Y IIPOYMX CTPOCHUM.

C pa3BHUTHEM I'PaIOCTPOUTEIBCTBA U 30I4ECTBA B IOIOCYAAPCTBEHHBINA EPHO/,
NPOSIBUWIKNCH 3JIEMEHTHI I'PAJOCTPOUTENBCTBA KYJIbTOBBIX aHCamOJIed W CBATWIIMIL.
Takol neproJ MOKHO pacCMaTpUBaTh KaK Ha4ajio MPOCKTUPOBAHUS apXUTEKTYPBI.
Cpenu cnenuanucToB 10 CHX IOP HET €MHOTO MHEHHMS O TOM, KOTJa 30J4Me HadaJld
UCIIOJIB30BaTh YEpPTEKHU. DBOJIBIIMHCTBO CHIENHMAIMCTOB IOJAraeT, 4ro 3044HE
HpeBuero Erunta, Accupuu u aHTU4YHOM ['pern, BO3MOXXHO, OOXOJIUIUCH 0e3
MCIIOJIb30BaHUS YEPTEKEN U BMECTO 3TOT0 CO3/1aBaji 00bEMHbIE MO/ienH. Takas Touka
3peHUsi 00OOCHOBBIBAETCSA TEM, YTO O CUX IOpP HE ObUIM HailleHbl COXpaHHUBIIHUECS
IPUMEPBI YEPTEHKHBIX M300paKEHUN apXUTEKTyphl U3 3Toro nepuosa [30]. OxHako,
W3YYCHHE COBPEMEHHBIX YEPTEKEN IUIAHOB HEKOTOPBIX IOJI3EMHBIX 3aXOPOHECHMM
HpesHero Erumnra, a TakKe IUIAHOB OTPOMHBIX XPAMOBBIX KOMIUIEKCOB B Erumnre u
Accupu, BBI3BIBAET COMHEHUE B 3TOM Teopur. OTHUM U3 TaKUX NPUMEPOB CIIYKHUT
yepTekHas cxema MoJ3eMHOM yacTu 3axopoHenus ¢apaona llladpa. Baxuyro pons B
HBOJIIOLIUU YEPTEXKEN B APXUTEKTYPE UTPATTU APXUTEKTYPHBIE PUCYHKHU - U300paKEHHUS
3JTaHUM, JTaHAA(TOB, OPHAMEHTOB M JIETaleil OKpYyKaroleil MpUpOIbl U MPEAMETHON
cpelbl. DT BUIBI U300pa3UTEIbHON JOKYMEHTAMU apXUTEKTOPa 3aHUMAIOT BaXKHOE
MECTO B 30/I4€CKOM HCKyccTBEe [peBHero Puma.

Pa3BuTyro KyapTypy 304€CTBa U CTPOUTEILHOIO MacTepcTsa B JpeBHeM Pume
JOKYMEHTUPYIOT Pa3jInyHbIe JINTEPATypHbIE UCTOUYHUKH, CPEIU KOTOPHIX Hambosee
U3BECTHBIMU ABIISAIOTCA paOOThl BuTpyBus. B 3THX TekcTax ymOMHMHAIOTCS CIOXHBIC
HAOOpbl uepTeKed M OrpOMHBIE MOJIENM, CO3/aBaBIIMECS CHELHUATUCTAMH IO
yepTekaM U MHCTPYKIMAM 3014ux. CiaenoBaTeabHO, MOKHO MPEAIIONO0KNATh, YTO Ha
BCEX ATAIlaX CBOEHU JIESITETbHOCTH 30/IYMM TOJarajics Ha UCIOJIb30BAHUE "yepTexken',
MOATOTAaBINBAs KX HA OCHOBE 00O0IIEHHBIX IrPpa)MUECKUX CXEM, KOTOPBIE CETOIHS MBI
Ha3bplBa€M 'ACKM3aMHU'. 3HAYUTEIBHYIO POJIb B ATOM MPOLECCE WUIPAIH PUCYHKH
3MaHul, JaHAWA(TOB, OPHAMEHTAJIbHBIX (PArMeHTOB U JAETalled OKpYy’Karollen
NPUPOAHON U MPEeIMETHOM cpenbl. B Hallle BpeMs Takue n300pakeHHsI M3BECTHBI KaK
"apXUTEKTypHble  pPUCYHKH". DOTH TpU  Pa3sHOBUIHOCTH  H300pa3UTEIBbHOU
JNOKYMEHTALUU - YEPTEX, CKU3 U APXUTEKTYpPHBI PUCYHOK - CEHYac CUHUTAIOTCS
BUJIAMHU apXUTEKTypHOU rpaduku [73].

NHCTpYyMEHTBI M TEXHHUKH, KOTOPBIE HCIOJIB30BAINCH JUISI  CO3AAHMS
APXUTEKTYPHBIX YEPTEHKEN U 3CKU30B, TAKIKE MPOILIM 3HAYUTENIbHbIE U3MeHEHUs. C
JIPEBHUX BPEMEH, APXUTEKTOPBHI MCHOJIB30BAIA JOCTYIHBIE UM HMHCTPYMEHTHI H
TEXHOJIOTUU ISl TIepe/ladyd WJIeW W 3HaHui. B npeBHue BpemeHa, 3oquue JlpeBHen
['peuyn, HammpuMep, UCMOIB30BAIM NPOCTHIE HHCTPYMEHTBI, TAKUE KaK LIUPKYJIH, HE
MMEBIIME JKECTKOIO COEIMHUTENIBHOTO IIapHHpa. Bwmecte ¢ Tem, puMCKHE
apXUTEKTOPbl YXKE UCIOJIb30BAIM OO0Jee CIOXHbIE HHCTPYMEHTBI, TaKUE Kak
pa3MyHbIC IIUPKYJIU, TUHEHKH, YTOJIbHUKH, MEPHBIE ITHYPbI (IPUMHUTUBHBIE PYJIETKH)
¥ HAa0OpBI YEPTEKHBIX NMEPHEB PA3HBIX Pa3MEpPOB U 3aTOUYKU. VX YepTex u U ICKU3BI
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CO37aBaJIMCh HA MEPraMeHTe WJIM, B OCOOBIX CiIyyasiX, Ha TOHKOW koxe. /[peBHue u
CPEIHEBEKOBbIE apXUTEKTOPHI OBLIHN U Xy I0KHUKaMH, U HHXEHEPAaMU OJJHOBPEMEHHO.
Ceroaus uudpoBast apXuTeKkTypa 00ObeIMHSAET 3TU J1Ba dJIEMEHTA BOSIUHO, TTO3BOJISS
apXUTEKTOpaM CO3/1aBaThb KOHCTPYKLMH, KOTOpPBIE SBISIOTCA NPOU3BEACHUSMU
MCKYCCTBA U TEXHUYECKUMU LIEIEBPAMH.

Korma apxurekTtypHas mpodeccus cTaia CHelualn3upoBaThCcsi B KoHIE XV
BEKa, METOJIbl APXUTEKTYPHOIO YEPUYEHUS TAKXKE CTAIM 00Jiee COBEPIIEHHBIMH. DTO
OBLJI0O HEOOXOJMMO ISl TOTO, YTOOBI CTPOUTEIH MOT TOYHO CJIEIOBATh YepTekKaMm U
CTPOUTH 3[JaHUSI COTJIIACHO HAMEPEHUSAM apXUTEKTOPA.

HckyccTBO akaieMUUecKol apXUTEKTYPHOU IpaUKUd JOCTUTIIO TaAKUX BBICOT,
YTO MHOTHME MacTepa cTaiu paboTaTh B 3TOM >KaHpE, paccMaTpuBas €ro Kak
Pa3HOBHUIHOCTh XYA0KECTBEHHOMU Tpaduku. B 3ToM KOHTEKCTE BO3HUKIIA U pPa3BUIIACh
apXUTEeKTypHas (aHTa3usi, KOTOpas HaxOJujIa CBOE BOIUIOIIEHUE B MPOU3BEACHUAX
TaKUX MacTepoB, kak Oummnmno bpynemnecku, Jleona barrucra Ans6eptu, bepuxapa
®dumep u [IxoBanau bartucra [Tupanesu [31].

Coznanue rpaduueckux n300paskeHUN 4eTOBEKOM OTHOCUTCS K CaMbIM PAaHHUM
Tanam pa3BuTHs oOmecTBa. OueHb [aBHHE PHUCYHKH, HACTEHHAs XUBONUCH U
NanMpychbl CBHUJIETEIBCTBYIOT O TOM, YTO JPEBHUE UMBHIM3ALMHK OOJaaaiu
HEKOTOPBIMU HaBBIKAMH B 00J1acTh ueptexa [47].

B camoM Hawane mcTOpHUYECKOM dIOXHM, B apxurTekrype [IpeBHero Erunra,
HaynHas ¢ 2500 roxa 10 H.3., IPOU30LLIO 3HAYUTENBHOE Pa3BUTUE HCIIONb30BaHUS
KOJIOHH, aHTUYHOTO Op/iepa M apOYHbIX KOHCTPYKLUMHA. DTO ObUIM paHHHE MPUMEPbI
aApPXUTEKTYPHBIX NHHOBALIMW, KOTOPBIE OTPAYKAJIUCH B UePTEXKaX U 3aMUCAX, CO3JaHHBIX
Ha pa3MyHbIX MaTepuanax. B snoxy Pumckoit Umnepun (¢ 27 roga a0 H.3. Ao 476
rojia H.3.), apXUTEKTOPhI CTAJIM YAENATh 00JIblIle BHUMAHUS IJIAHUPOBAHUIO TOPOJIOB
Y [ICHTPAJIU30BAHHBIM CUCTEMAM OTOIUIEHUS, YTO TAKXKE OTPAKAJIOCH B UX MPOEKTAX U
yeprexax [73]. [lepcnektuBHoe n300pakenue ropoxaa Ilckosa 1518 roma m yeprex
cTOpokeBoi OamHu U MocTta 17 Beka. B Poccum ucnonb3oBanuch 4epTexu, Ilie Ha
OJIHOW TUIOCKOCTH OBUIA COBMEIIEHBI pa3jinuHble BUABI M300pakeHui. Hampumep,
M3BECTEH YEPTEK CTOPOKEBOM OAITHU U MOCTA, TZie pacaj OAlllHA COBMEILIEH C TUTAHOM
MOCTa, U 3TO OoTHOCUTCS K 17 Beky. Tepmun "apxutektypHas rpaduka" BO3HUK B
KoHIe 18 - Hauasie 19 BekoB. OH TECHO CBSA3aH C AKAJAEMUYECKUMH apXUTEKTYPHBIMHU
IIKOJIAMM, T/I€ YEPTEKU, ICKU3bl M PUCYHKH CTYJIECHTOB-apXUTEKTOPOB CTaJH
0000IIIEHHO HA3bIBATHCA "apXUTEKTYpHOU Tpaduxoil', B omimune OT rpaduyecKux
paboT CTYJIEHTOB-XYJOKHUKOB, CKYJBITOPOB M MPHUKIAIHBIX XYyJI0KHUKOB. B 3TO
BpeMsi B  aKaJE€MHUYECKHX IIKOJAX Hayald pa3BUBaTbCA  CHELUAIbHBIC
oOpa3oBaTenpHble MPOTpaMMBbl JJII  CTYACHTOB-apXUTEKTOPOB, OTJIMYHBIE OT
nporpaMM, MpeAHa3HAUYEHHBIX ISl WHXEHEpOB, (HopTU(PUKATOPOB, XYAOKHHUKOB U
NPUKIAIHBIX XYI0KHUKOB [31]. DTH mpUMepsl apXUTEKTYPHOH IpaduKu yKa3bIBAOT
Ha BaXXHOCTh BU3YaJIU3AlMM B apPXUTEKType M CTAHOBJICHUSA MPOPECCHOHAIBHOIO
MPOECKTUPOBAHUS.

[To Mepe pa3BUTHS APXUTEKTYPbI U HHXEHEPUHU, U300paKEHUSI CTAHOBUIIUCH BCE
OoJee CIOXKHBIMU U JeTanu3upoBaHHbiMU. Hanpumep, B Poccun yeprexu 3avactyro
OrpaHUYMBAIMCH MACIITAOHBIMM IJIaHAMHM O€3 YKa3aHHBIX HAa HUX pPa3MepoB, IMOKa
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[1érp | He BBENM mMpakTUKYy CO3/IaHMS YepTexkel B Macitade. bosee Toro, B cepeaune
XVIII Beka pycckue apxutektopsl M. 3emueB u @. ApryHoB yke BKJIIOYAJIA B CBOU
yepTtexu (Qacaapl, IUTAHBI W OOIIME BHUABI, MPEACTaBIsAsA Oojee TMOJHOE H
JETATU3UPOBAHHOE MTPEICTABICHHUE O IPEIaraeéMbIX CTPOEHUSX.

Brnusinue Ha xapaktep MpOEKTHOM rpaduku Oka3bIBajia TaKKe apXUTEKTypHas
mkona. C cepeaunsl XVI Beka mnosiBUiach HEOOXOAUMOCTH CHCTEMATUUYECKOU
MOJTOTOBKH APXUTEKTOPOB-IMIPOEKTUPOBILIHUKOB, YTO TPEOOBAIO Pa3BUTUS METOIUKH
YEPTEKHOW MOJTOTOBKH CTYJEHTOB-apXUTEKTOPOB. B EBpoIie BO3HUKIN MHOKECTBO
aKaJeMUid apXUTEKTyphl W MCKYCCTBa, TJ€ pa3paldaTblBaIUCh U BHEAPSIUCH
cnenupuyecKre TEXHUKH YepUYeHHs, TaKue KakK TyllIeBas OTMbIBKA, JMHEHHBIA WU
HITPUXOBBIM PUCYHOK mepoM W KapanpamoM. B 1795 roay Obuia omyOnukoBaHa
NepBasi KHWATa IO HadepTarenbHOMl reoMmerpun Bo PpaHumu. C 3TOro BpEMEHH
XapakTep IMPOEKTHBIX YEpPTEKEH MEHSUICS B COOTBETCTBUM C TpPeOOBAHUAMU
APXUTEKTYPHOU MPAKTUKH M Pa3BUTUEM TEXHHUK YEpUYEHHUS. APXUTEKTypHbIE U
VH)KCHEPHBIE YEpPTEKU NPOJOJLKAIM COBEPLIEHCTBOBAThCA A0 Hayana XIX Beka.
Oco0y1o posib B 3TOM ChITpaJl U3BECTHBIN MaTeMaTUK U BOCHHBIN HMHKeHep ['acmap
Mok, KOTOpbIi pazpaboTan TEOPUIO0 OPTOTOHAJIBHBIX MTPOECKIUH.

C TedyeHHMEM BpPEMEHH COBEPIICHCTBOBAJIUCH YEPTEKHBIE WHCTPYMEHTHI H
TEXHUKHU UCIOJHEHUSI apXUTEKTYPHBIX YEPTEKEW M PUCYHKOB. B Hacrosinee Bpems
COBpPEMEHHAsl apXUTEKTypHas rpaduka HCHOJb3YEeT TAKUE WHCTPYMEHTHI, Kak
panunorpadsl, promactepsl, asporpadsl, a TAK)Ke KOMIIBIOTEPHYIO rpaguky. OqHaKo
HEOOXOJMMO MOMHMTb, 4YTO APXUTEKTYPHBIM UYEpPTEX MAODKEH o01anaTh AByMs
OCHOBHBIMU  Ka4€CTBAMH: TEXHMYECKOW TPAaMOTHOCTBIO U apXUTEKTYpHO-
XYJ0KECTBEHHOU BhIpazuTebHOCTHIO [30].

B cepenune XIX Beka apXUTEKTYpHOE YEPUEHUE HAUMHAET PAa3BUBATHCS BMECTE
C pa3BUTHEM HAyKu M TeXHUKU. [{osBISIIOTCS mepBble Y4EOHUKH M0 apXUTEKTYpPHOU
rpaduke, Ha4YMHAETCS CHUCTEMATHYEeCKOoe OOy4YeHHMEe HSTOM JHCLMIUIMHE B
apXUTEKTYPHBIX By3ax. OCOOEHHO Ba)KHBIM COOBITHEM CTaHOBUTCA co3faHue B 1810
roay B I[lapmxe nepBoil B Mupe WIKOJBI yepueHus - Okonb ae Kancona («Illkomna
Kanconay).

B 20 Beke ¢ pa3zBuTHEM TEXHHUKHU U HAYKH MOSBJISIFOTCS BCE HOBBIE TEXHOJIOTHH
yepueHud. B mepByr odepenb, 3TO YEpUEHUE C MCIHOJb30BAHUEM PA3THYHBIX
MaTepHuayoB: OT TyIIW, TpaUTOBOrO KapaHjaiia, nepa A0 KapaHjaama Ha MacistHOU
OCHOBE. 3aTeM IOSBISAETCS YEPUYEHHE C HCIOJIB30BAHMEM KOMIIBIOTEPHBIX
TEXHOJIOTHIA, KOTOpOE 00sieryaeT paboTy apXUTEKTOPa U MO3BOJIAECT My paboTaTh Hal
IpOeKTaMu OOJIBIINX PA3MEPOB U CIOXKHOCTH.

OmHuM U3 BaXXHEWIIUX MOMEHTOB 3TOoro mnepuona Obul Manudect "IIgTh
OCHOBHBIX NMPHUHIMMOB apXuTeKTyphl" (1926 rox), onmybnukoBanusiii Jle Kopbrosbe.
OTH NMPUHIMIBI BKIIOYAIN B ce0s: MOAAEPKKY 37aHui Ha "HOXKax" Wiu cToydax,
CBOOOJIHOE TUIAHMPOBaHUE, CBOOOJNHBIE (hacajbl, TOPU3OHTAILHBIE OKHA W KPBIIIY-
Teppacy. DTO MPEACTABICHUE apXUTEKTYPhl TOMOTJIO C(HOPMUPOBATH HOBBIM MOAXOA
K MPOEKTUPOBAHUIO U YEPUEHUIO, OTPAKAIOLINN Healbl MOJIEPHU3MA.
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B 3TOT %€ nepuo NpoUCXOaUI0 MHTEHCUBHOE PAa3BUTHE HAYKU U TEXHUKH, YTO
MPUBEJIO K CO3[JaHUIO HOBBIX MAaTE€PUAJIOB U TEXHOJIOTUN CTPOUTEIBCTBA. DTO B CBOIO
ouepeb CocOOCTBOBAJIO MOSIBICHUIO HOBBIX ()OPM U CTHUJIEH B apXUTEKTYpeE.

Bech 3TOT epro; MOKHO Ha3BaTh "30J0THIM BEKOM" apXUTEKTYpPHI, TaK KaK OH
ObUT OTMEYEH BBICOYAMIIIMMU JOCTHKEHUSIMU B KyJIbType, HAyKe U APYTUX 00IacCTAX
9eII0BEUECKOM IeATeIbHOCTH [94]. DTO Bpemsi MPUBEIO K 3HAYUTEITLHBIM U3MEHEHHSIM
B ApXUTEKTYype, KOTOPBIE BIUAIOT HAa HEr0 U ceroiHd. [IpoekTupoBaHue U YyepuyeHUE
3MaHUI cTanu 0oJiee CIOKHBIMU M MPOJBUHYTBIMU IIpoLeCcCaMH, TPeOYIOIMMH HE
TOJBKO TEXHHYECKUX HABBIKOB, HO U KpeaTUBHOTO Moaxoja [27].

Pa3BuTre KOMIBIOTEPHON TEXHUKH U IOSBICHHE KOMIIBIOTEPOB B CEpEIUHE
1950-x T0MOB CMOCOOCTBOBANM  pa3pabOTKE CHCTEM AaBTOMAaTU3WPOBAHHOIO
npoektupoBanust (CAIIP) u deprexHbpix mnporpamMm, Takux kak Sketchpad.
[TocnenoBanu MHOTOYUCIIEHHbBIE KOMITbIOTEPHBIE perieHus, Bkmouas Calma Cad, Pro
E, Gehry Technologies, AutoCAD u apyrue, KOTOpble MOCTENEHHO MPOHUKAIOT B
IpolLlecC TPOECKTUPOBAHMS, COBEPIICHCTBYIOT €ro U 3aMEHSIIOT TpaJullMOHHBIC
uHCcTpyMeHThl. K koHiy 20-ro BeKka pa3BUBAIOTCS OCHOBBI HMH()OPMAIMOHHOIO
MoaenupoBanuss 3nanuii (BIM), 4YTo mMoO3BOJSIET KOMIUIEKCHO PEaIM30BHIBATH
IIPOLIECCHI OT MPOEKTUPOBAHUS 10 CTPOUTENBCTBA U IKCILTYATALIMH OOBEKTOB.

Otanbl pa3BUTUSA BBIYUCIHUTEIBHON TEXHUKHM MOXKHO pa3/leiiuTh Ha JBE
OCHOBHBIE KaTETOPUH - MEXaHUYECKUHN U DJIEKTPOHHBIMN.

MexaHn4ecKui 3Tall BKIYAEeT UCIIOJIb30BAaHNE MEXaHUYECKHUX YCTPONCTB IS
PEruCTpaliy NEPEMEIICHUN JIEMEHTOB KOHCTPYKIMU. Ha 3TOM 3Tane npuMeHsIuchy
pa3auyHble METOJbl M MHCTPYMEHTHI, BKJIIOUAsl MPOCTHIE PYUYHbIE NMPUCIOCOOIEHUS,
TaKhe KaK MaJOYKH U TIMHSIHBIE TUIACTUHKU ¢ Kenobamu. ClI0)KHOCTh BBIUMCIICHUN
OblJla OpUEHTHpOBaHA Ha JecATUYHYI0 cuctemy cuucienus. B XVII Beke Obuin
CO3/1aHbl TEpBbIe apU(PMOMETPHl Pa3HbIX KOHCTPYKLUMH, a 3aTeM MOSIBWINCH
MEXaHUYECKUE YCTPOMCTBA, padoTarolme Mo 3aJaHHOW Mporpamme. DJIEKTPOHHBIH
JTall OCHOBAaH HA PETUCTPAMM COCTOSIHUM JJIEMEHTOB KOHCTPYKIMHU. 3JIECh
UCIT0JIb30BAJIaCh JBOMYHAS CUCTEMA, OCHOBaHHast Ha PUHIIUIIE
BKJIFOUEHO/BBIKJIIFOYEHO. DTOT 3Tall BKIIOYAeT MNATh MHokojieHud OBM, koTopsbie
OCHOBAHbI Ha PA3JIMYHBIX 3JIE€MEHTaX:

— TlepBoe nokomnenue (1945-1955 rr.) - pabota Ha INEKTPOBAKYYMHBIX
Jamnax;

— Bropoe nokonenue (1955-1965 1r.) - ucnosib3oBaHue TPAH3UCTOPOB;

— Tpetbe nmokosenue (1965-1970 rr.) - pa3paboTka MaIllMH Ha OCHOBE;
MHUKpPOCXEM, YTO MPHUBEJIO K MPOrpaMMHOW COBMECTUMOCTH U CO3JAHHUIO CEMEHCTB
MAallvH C €IUHON apXUTEKTYPOM.

— Yerséproe nokosienue (¢ 1970 r.) - paboTa Ha HHTETPATBHBIX CXEMaX, YTO
YBEJIMYUIIO CKOPOCTh PabOThl, YMEHBIINIO rabapuThl, SJHEPTOEMKOCTh U CTOUMOCTD
OBM. Takxxe NosiIBUIUCH NepcoHalibHble DBM 1 MHOrOmpoeccopHble KOMIUIEKCHI;

— IIgroe nokoneHue - OCHOBAHO Ha OOJBIIUX UHTETPAIBHBIX CXEMax U
UCIIOJIb3yeT MAarHuTHbBIC, Ja3epHble U Troyiorpaguyeckue MPUHIUIBL pa3InYeHUs
COCTOSIHUMA. DTO MOKOJEHUE OPUEHTUPOBAHO HA JIOTUYECKOE MPOTrpaMMUPOBAHHUE U
00CITy’KUBaHUE SKCIEPTHBIX CUCTEM. DTH ATallbl PA3BUTHUS BEIUUCIUTEIHHOU TEXHUKA
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MO3BOJISIIOT HaM JIydllleé TOHSTh, KaK COBPEMEHHbIE LU(PPOBBIE TEXHOJIOTUU B
ApXHUTEKType CTAIM BO3MOKHBIMU U KaK OHH MPOJOJDKAIOT pa3BuBathes [27]. Takum
o0pa3oM, apXWUTEKTypa Bcerja Obula OTpaKEHHEM KyJIbTypbl U IUBWIM3AIUH. B
IIUBUJIM3AKK ApeBHEero Erunra, Puma u cpeTHEBEKOBBIX CTPOSHUHN OTpaKeHbI 00pa3
KU3HU, BEpOBaHUS U ujeaybl 3Tux BpemeH. CoBpeMeHHast nuppoBas apXUTEKTypa
IIPOOJDKAET OTYy TPALULIMIO, OTPAXKAsL HAIy JII0XY CO BCEM €€ CTPEMIIEHHEM K
TE€XHOJIOTHYECKOMY IIPOrpecCy, YCTOMYMBOCTH M II100aIU3aLUu.

[ToabITOXXMB JAHHBIN pa3fen, MOKHO cKa3aTb, 4TO, U(poBas KyJIbTypa B
aApXUTEKTYPE UMEET MPSIMbIE OTCHUIKH K HICTOPUH MMPOEKTUPOBAHUIO U CTPOUTENBCTBY,
BHEJIPSS IPUHLUIIBI, YCBOCHHBIC U3 IPEBHUX LIMBUIM3AIUN U 3110XHU CpeaHEBEKOBDS.
bnaronaps uemy, B BeKk HU(PPOBOI apXUTEKTYphl, Mbl BCE €IIE U3BJICKAEM YPOKHU U3
MPOLUIBIX AMOX U HUBWIM3AlUK. BMecTe oHM popMUPYIOT OOIIYIO0 apXUTEKTYPHYIO
LMBHJIM3ALMIO YEJIOBEYECTBA, KOTOPAsk IPOJOJIKAET Pa3BUBATHCS U IIPOTPECCUPOBATB.
OmHUM M3 caMbIX M3 KIIOYEBBIX YPOKOB, MOJYYEHHBIX OT JPEBHUX LHUBHIA3ALUN
Erunra u Puma, 3akimtoyaercs B LIEHHOCTM MaTEMAaTUKH M T€OMETPHHM, JIeXkKallee B
OCHOBE LM(POBU3AIUH, Pa3BUBAIOCH yke B paborax [ludaropa (VI Bex no H.3.) U
3aTeM MpPeBpaTWIOCh B NHU(AropercKO-IIIaTOHOBCKYIO U 3BKIUIOBY T€OMETPUIO,
IPUBO/ISI K MTHTEHCUBHOMY Pa3BUTHUIO KOMIIBIOTEPHOTO MpoeKTupoBaHus. Ha ocHoBe
PETPOCIEKTUBHBIX TEOPETUUECKUX MCCIIETOBAHUM, aHAIN3 U CUCTEMATU3AIIUIO OTIbITA,
Mbl MOXEM C(HOPMHpPOBATH MpEACTaBICHUE OO0 SBOJIOUUHM APXUTEKTYPHOIO
IIPOEKTUPOBAHMSI U IPEANOCHUIKAX BO3HUKHOBEHHS KOMIIBIOTEPHOW apXHUTEKTYpHI.
Pa3BuTne KOMIBIOTEDHON AapXUTEKTypbl Ha OCHOBE HEAIBKIMIOBOM TI'E€OMETPUU
XapakTtepusyerca (OpMHUpOBAaHMEM HOBBIX 00pa3oB OOBEKTOB, OTPHUIIAHUEM
CUMMETPUU U 4YETKUX (ParMEHTOB, a TaKKe TMOSABJIECHUEM BOJHOOOPA3HBIX U
CKJIaTYaThIX CTPYKTYD.

Hcxoos uz uccnedosanusn pasoena 1.1 yugposas kKyremypa 6 apxumexkmype
uMeem psi0 npeonocCobLIOK:

VI B. 10 H.3. - pabothl [ludaropa cocpenoToUMBaOTCA Ha MAaTEeMaTUYECKHUX
3aKOHOMEPHOCTSIX 1 CHMMETPHUU. DTO MPUBOAUT K MIOHUMAHUIO TAKUX (DEHOMEHOB, KaK
"30510TOE CcedyeHue", KOTOpOe IOJIroe BpPEMsl MCIOJIb30BAJIOCH B APXUTEKTYpE IS
CO3JaHMsI TAPMOHUYHBIX MPOTOPLUIA;

VI B. 10 H.3. - [Iudaropeiicko-mIaTOHOBCKAsi T€OMETPHs pa3BUBAET 3TU UACH
nanee, BBOJS KOHUEMUWMA NPABUIBHBIX MHOTOTPAHHUKOB U "00XKECTBEHHOMU
MPONOPUUH", KOTOPBIE TAKKE HAILLJIM TPUMEHEHHUE B aPXUTEKTYPE;

III B. 10 H.3. - DBKJINUI0BA T€OMETPUSI COXPAHSIET M PA3BUBAET ITHU KOHIICIIUH,
NPUMEHSS UX HE TOJIBKO B KYJIBTOBOM, HO U B CBETCKOM apXWUTEKType, HapUMeEp, B
Pa3BUTHUU BOTHYTHIX MPOCTPAHCTB;

XVII B. H.3. - wuHTEpeC K MU(AropeckuM HuaesM yracaeT, HO T€OMETpPHUS
OBKJIMJA OCTAETCS BIAMSTENBbHON. DTO BEAET K CIIOKHBIM TeOMeTpudeckuM hopMaM U
WHHOBAIIMSAM B COYETaHUU UHKeHepun U apxutekTypsl (IIpunoxenue A Puc. 1.5);

Konenn XX B. H.3. - NOSIBJICHUE KOMIBIOTEPHOM TE€OMETPUU TO3BOJISIET
apXUTEKTOpaM U MHXKEHEpaM Cco3/1aBaTh 0oJiee CI0XKHbIE U PyTypucTuyeckue Gopmsl,
couerass PyHKIMOHAIBHOCTh, KOHCTPYKTUB M 3CTETUKY. DTO 3pa Hayayna HuppoBOi
apxutektypsl ([Ipunoxenue A Puc. 1.6);
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XXI B. H.3. - HEIIUHEWHAA CUCTEMA B apXUTEKTypE Pa3BUBACT 3TH UJECHU CIIE
Janblile, MPUMEHSs] KOHUENUMU, TaKUe KaK "Teopusl CKIAIOoK", "Teopus MOTOKOB" U
"amopdHOCTs ¢opM", YTOOBI paccMaTpuBaTh 3aHUS KaK '"KUBbIE OpPraHU3MBI",
NOJIBEPKEHHBIE NOCTOSSHHOMY M3MeHeHuto ([Ipunoxenue A Puc. 1.7).

DT 3HAHUS JIETJIM B OCHOBY COBPEMEHHON IU(PPOBOI apXUTEKTyphl. Tenepb
KOMITBIOTEPHBIE IPOTPAMMBI, HCIIOIb3YIOLIUE CI0KHBIE MATEMATHYECKUE AITOPUTMBI,
MO3BOJISIIOT APXUTEKTOPAM CO3/4aBaTh CJI0KHbBIE BBIYMCIUTEIBHBIE TPOCYETHI, KOTOPHIE
IPEBBIIIAIOT BO BCEX PYTUHHBIX 3a7adyax, YTO HEBO3MOXHO ObLIO OBl chenathb
BpyuHyto. TakuM o00pa3oM HCTOpUYECKOE pa3BUTHE LU(DPPOBONH KyJIbTYyphl B
ApPXUTEKTYpe IOKa3bIBa€T PACTYIIYI0 3aBUCUMOCTh M HCIOJB30BaHUE IHUPPOBBIX
TEXHOJIOTMH B apXUTEKTYPHOM IPOEKTUPOBAHUU U POPMOOOPa30BaHUN.

1.2 IlpeanochlIKH HCNOJIB30BAaHMA HUGPOBLIX NPOrpaMM B Hpouecce
APXMTEKTYPHOI'0 MPOEKTHPOBAHUSA

OT pucyHKOB, uepTexel K Iu(poBH3alUM — HSTO HBOJIOLMS METOOB,
NOBJIMSABIIMX Ha apxXuTeKTypHoe (opmooOpasoBanue. [IpoOnembl, CBsI3aHHBIE C
KPUTUKOW U OTPULIAHUEM TPAIULIMOHHOTO METOA CO3/IaHUS apXUTEKTYPbl, OTAAICHHUE
OT MEXaHWYECKOr0 METOAa MNPOEKTUPOBAHUSA B IMOJb3Y LU(POBOr0 alroputMa
IPOECKTUPOBAHUSI. DBOJIIOLMS JBHIKETCA MO MyTH CO3/1aHUs KOMILIEKCHOIO Ipoliecca
npoektupoBanus (BIM-TexHonoruum u 1.1.), OCHOBAHHOTO Ha CO3UAATEIbBHOM BKJIAJE
BCEX YYAaCTHUKOB IIPOLIECCA, OJHOBPEMEHHO: apPXUTEKTOPOB, KOHCTPYKTOPOB,
WHXEHEPOB, TEXHOJIOroB. C Ha4YamoM Iepuoia TEXHOJIOIMYECKOro IIporpecca B MUpE
HEMaJio BO3HUKJIO "MKOH" 1udpoBoil apxuTeKTypbl. OUeBUAHO, €ciau Obl HE OBLIO
CaMBIX TIEPEIOBBIX TEXHOJIOTHH MU(GPOBOrO MPOSKTUPOBAHUS, BPsA JU ObUTU ObI
Bo3MOXHbI L{enTp ['eiinapa AnueBa B baky, koHuepTHbii 3a1 Yonra {ucHes B Heto-
Hopke nmm mys3eit dona Jlyn Burtona B ITapuke Takumu, Kakue oHu ectb [20].

B Teuenue cpenHeBexkoBbs U HOBOro BpeMeHU MPOMCXOAMIO HENPEPHIBHOE
pa3BUTHE MAaTEMAaTUKHU B HEJApaX pa3MYHbIX oOjacTed HaykKu. B yacTHOCTH, BKIIAJbI
TaKUX y4eHbIX, kak Vcaak HetotoH u I'ordpun JleitOuui, B pa3BUTHH HUCUUCICHUS,
OBLIIM KPUTUYECKU BaXKHBIMU JIJISl CO3/ITAHUSI MATEMAaTHUYECKOr0 OCHOBAHUS U(POBBIX
Iporpamm.

N300peTeHre MEXaHUYECKUX W, TMO3JIHEE, JIEKTPUUYECKUX MAIIUH BO BpeMs
IIPOMBIIIUIEHHON PEBOJIIOLUMU OTKPBUIO MYTh K CO3[IaHUIO MEPBBIX BHIYMCIUTEIbHBIX
mamvH. B cepeaune 20-ro Beka ObUIM CO3/1aHbl MEPBbIE JEKTPOHHBIE LU(POBBIE
KOMITBIOTEPHI, YTO CTAJIO OTITPABHOM TOYKOM ISl pa3BUTHS LIU(PPOBBIX mporpamm [S1].

C uenpio OoJiee MOTHOTO W TITYOOKOTO MOHUMAHHS COBPEMEHHOU IUGPOBOU
KYyJbTYpbl B apXUTEKType, HEOOXOJUMO MPOCIEAUTh OCHOBHBIE MPEANOCHUIKH,
NPUBEAIINE K MCIOJIb30BAaHUIO LHU(POBBIX MPOrpaMM B MPOLIECCE APXUTEKTYPHOTO
IIPOEKTUPOBAHUS. B mepByto odepenp CTOUT OTMETUTh TEXHOJIOIMYECKUE MTPOPHIBBI,
KOTOPbIE UMEIN MECTO B MOCIE]

Pa3BuTHE BEIYMCIUTENBHON TEXHUKH, HAUUHAS C IEPCOHATIBHBIX KOMITBIOTEPOB
W 3aKaHYMBas MOIIHBIMUA paboTaloMUMH B 00JIaKe cepBepaMH, CIOCOOHBIMU
00pabaTbIBaTh OrPOMHBIE 00BEMBI JAHHBIX, CTANIO (PYHIAMEHTOM J1J11 BO3SHUKHOBEHUS
¥ pa3BUTHUS IU(PPOBBIX TPOTPpaMM B apxuTekType. B Havane 21-ro Beka, ¢ mosiBIIeHHEM
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BEKTOPHBIX ITporpamm, Takux kak AutoCAD, BO3MOXXHOCTH apXUTEKTOPOB CTAJIH €IlIe
0osee oOmHMPHBIMUA. BEeKTOpHBIE MTPOrpaMMBbI MTO3BOJIUIIN CO371aBaTh 0oJjiee TOUHBIE U
JETATU3UPOBAHHBIE YEPTEXKH, YIPOIas MPOIECC IMPOCKTUPOBAHUS U TOBBIIIAS
IPOU3BOJAMTENILHOCTh. Takue mporpaMmbl MOTYT aBTOMAaTHYECKHM OOHOBISTH BCE
CBSI3aHHBIC YEPTEKH MPU BHECEHUU U3MEHEHHM B IIPOEKT, UTO elie O0bIlIe YCKOpseT
pabouwii mporecc.

[Iporpecc B obmactu nmporpaMMHOTO obecriedeHusi, ocooenno B obmactu CAD
(Computer-Aided Design) u BIM (Building Information Modeling), npusen k Tomy,
YTO APXUTEKTOPBHI CMOTJIHM BOCHPOU3BOAUTH W BU3YAIM3UPOBATH 0OJiee CIIOKHBIE U
WHHOBAIIMOHHBIC KOHCTPYKITUH [27].

B 1970-x ronax maremaTtuk benya MaHens0poT BHEC CYIIICCTBEHHBIN BKJIA]] B
pa3BUTHE TEOPUHU HETMHEWHOCTH, MPEJIOKUB KOHIETIHIO (PpaKTaIbHON T€OMETPHH.
B cBoeli pabore "®dpakrambHas reoMeTpus MOPUPOABI" OH HPUBOJUT IPUMEPHI
(dpakTanaoB B pa3IMYHbIX HEJIMHEUHBIX TUHAMHUYECKUX cUcTeMax. BrociencTsuu, 3tu
UJEU CTaJIM OCHOBOM JUIsl pa3BUTHS HOBBIX HAIPABJICHHN B apXHUTEKTYype, MO3BOJIUB
apXUTEKTOpaM co3JaBaTh Oo0Jiee CIIOKHbIE W JAUHAMUYECKHE (POPMBI, UTO CTaJO
BO3MOYKHO OJlarojapsi HpUMEHEHHUIO HU(POBBIX TEXHOJIOTUH.

C pa3BUTHEM KOMIIBIOTEPHBIX TEXHOJOTMH B cepelrHe U KOoHIE 20-ro Beka,
NOSIBUJIACh  BO3MOJKHOCTH HCIIOJIB30BAaHUS KOMIIBIOTEPHOTO MOJEIMPOBAaHUS B
apxutektype. HXeHephl U apXUTEKTOPbl HAaYaJld HMCIOJIb30BaTh MPOrpaMMbl IS
CO3JaHUsl TOYHBIX YEPTEKEW M JU3alHOB Ha KOMIIBIOTEpPAaX. OTO 3HAYUTEIBHO
YOPOCTUJIO MPOLIECC U MO3BOJUIIO APXUTEKTOpaM OBICTPO Jie€JaTh H3MEHEHHS H
KOPPEKTUPOBKHU 0€3 HEOOXOIMMOCTH MEPEPUCOBBIBATH BECh IPOEKT BPYUHYIO.

C TeopeTHYeCKOM TOYKH 3pEHHS, HEIMHEWHOCTh U €€ (peHoMeHBbI ObLIN
IpEAMETOM HM3y4YeHUsI MHOTHUX Hccienosareneil. Taxxke ¢ 1960-x romoB Hayanuce
UCCIIEIOBaHUsI B 00JAaCTH  HUCIOJIb30BaHUA KoMmnbloTepHO-ACCUCTUPOBAHHOTO
[TpoextupoBanus (CAD) B apxuTeKkType, YTO MO3BOJIWIO CO37aBaTh 0oJiee CIOKHBIC
U KpuBOJIMHEHbIE (opMbl. Teopust cnoxxknoctu Mnbu [Ipuroxkuna, Teopus karactpod
Pene Toma u Tteopus xaoca Opnsapaa JlopeHna chirpalii 3HAYUMYKO pOJb B
(bopMHpPOBaHUHU MTOAXOA0B K IIU(PPOBON apXUTEKTYpE.

ConumanbHbple U KYJbTYPHBIE M3MEHEHMS TAKXKE ChITPAIM CBOKO poiib. Poct
riio0an3anuu U yCKOpeHre ooMeHa HHpopMaluend CTUMYJIUPOBAIN UCTIOJIb30BaHHUE
HU(POBBIX TEXHOJIIOTHIM B apXUTEKTYypE, O3B0 apXUTEKTOPAM U3 PA3HBIX YIOJIKOB
MUpa OOMEHHMBATHCS WUJIEIMH M TEXHOJOTHSIMHU, a TAaKKE€ COTPYIHHUYATH B PEKUME
peaIbHOr0  BpPEMEHU. ODKOHOMHMYECKHE (AaKTOphl TOXE CTald  BaXKHBIMU
npennocbuikamMu. L{nppoBbie TEXHOIOTUH MO3BOJISIOT SKOHOMHUTH BPEMs U PECypCHI,
aBTOMATU3HPYsI Pl IPOLECCOB U YIIy4Illasi KaueCTBO pabOThl, YTO B KOHEYHOM HUTOTE
MPUBOJIUT K COKpAILIEHUIO 3aTpaT. Takum 00pa3oM, COBOKYITHOCTh TEXHOJIOTHYECKHUX,
COLIMAJbHBIX, HJKOHOMHUYECKMX W  KYJIbTYPHBIX H3MEHEHUH  0O0ycioBHIa
UCIIOJIb30BaHUE LU(PPOBBIX MPOrPAMM B apXUTEKTYPHOM NpoeKTHpoBaHUU. OIHAKO
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BAKHO NTOHUMATh, YTO SBOJIIOLMS MPOJOJKAECTCS, U HOBbIE TEHACHIMA U UHHOBALIUU
IPOJOJIKAIOT MOSBIIATHCS, HEU3MEHHO OKa3bIBasl BIMSAHUE HA apXUTEKTYPHYIO CpPENLy.
[loHsiTHE HENMHEWHOCTH OXBAThIBAET (PEHOMEHBI, KOTOpbHIC HEINb3sl ONUCATh WM
OOBSICHUTh JTUHEHHBIMU METOJaMH. JTO sBisSeTCa (DyHIAaMEHTaIbHBIM CBOMCTBOM
U(POBOM apXUTEKTYPhI, KOTOPOE HAXOIUT CBOE BOILIOIICHUE B PA3JIMYHBIX CTUJISIX U
HallpaBJICHUSX, TaKUX KaK IapaMeTpuyecKas AapXUTEKTypa, KOHCTPYKTHBU3M,
omobutextypa u np. [locaeanuii BaKHBIHN 3Tall B pa3BUTHH [UPPOBBIX TEXHOJIOTHI B
apXUTEKTYPE - EPEXO/I K UCTOIb30BAHUIO CI0KHBIX 3D-Monenei. [Iporpammel, Takue
kak SketchUp, Revit u Rhino, mo03BONSMIOT apxuTEeKTOpaM  CO37aBaTh
NETAIU3UPOBAaHHbBIE TPEXMEPHBIE MOJEIHA CBOMX MPOEKTOB. IJTO HE TOJIBKO
MpeaoCcTaBisieT 0oJjiee MOJIHOE TMPENCTABIEHHE O KOHEYHOM IIPOEKTE, HO TaKkKe
MO3BOJISIET TPOBEPUTH pPA3IUYHbIC aCIEKThl JU3aiiHa, TaKUE KaK OCBEIICHHE,
BEHTWISILIMSL U SHEProd3()PEeKTUBHOCTS, €I1I€ O Hauyajla CTPOUTEIbCTBA.

Bo BpemeHa 4eTBEPTOro MOKOJIEHHSI KOMIIBIOTEPOB, ¢ 1970-x no Hayana 90-x,
IIEpUOJ, W3BECTHBIM Kak dpa "KommproTepHOro nmsanHa'", OKa3al 3HAYUTEIBHOE
BIIMSHUE HA Pa3BUTUE JIEKOHCTPYKTHMBHU3MA. BaKHBIMM MpHUMEpaMH TOrO BPEMEHH
ABIIAIOTCS paboThl [IuTepa Alizenmana, mpoektsl ctynuu Coop Himmelb(l)au, pannue
pabotsl 3axu Xaaua, cepuu npoektoB Opsnka [pu u Hanuwsnsa Jlubeckunaa. B To xe
BpeMsi, Takue mactepa, kak ®@paii Orro, Toito Uto, I'per JIunn, Maitkn Xancmatiep u
Ipyrue, cTaBlIve HUPPOBBIMA HOBATOPAMH, BHECIIH 3HAYUTEIbHBINA BKJIA]] B TOJAHITHE
1 poBoro oOpazoBaHMsi Ha HOBBI YPOBEHb.

B Tteopun u ¢unocodpun MAHHOrO HANPABICHHS KIIIOUEBBIC BKJIAJbl BHECIH
Yapnws JIxxenkc, Jxeddpu Kunnuc, [Tarpuk [lymaxep, U.A. JloOpuimHa u apyrue.
X mnoaxonbl K aHamuM3y HEIMHEHHOCTM M TapaMeTpu3Ma SBJISIIOTCS BaXKHBIM
MCTOYHUKOM TMOHHMMAHMs 3THX KOHLenuuil. Bce 3T uccnenoBarenu pa3BUBAIU
MBIIIJIEHHE B OOJIACTH apXUTEKTYpbl B KOHTEKCTE OBICTPHIX M3MEHEHHI B 00JIacTH
KYJIbTYpbI, HAYKH U TEXHOJOTUH, CTaBs MO BOMPOC KIIIOUEBbIE MPOOIeMbl IUPPOBOH
aApPXUTEKTYPBHI.

B nocnenyromeM pa3BUTUM NMOHATUS '"HEIWMHEWHAs apXUTEKTypa” MPUBEIO K
MOSIBJIEHUIO HOBOT'O MOJX0/1a, COEUHSIONIETO B ce0€ pa3IMYHbIE HAPABIICHUS, TAKHUE
KaK TMapaMeTpu3M, BUpPTyalbHas apXUTEKTypa, udpoBas apXUTEKTypa organitec u
apyrue. B pe3ynbraTe BO3HMKIM HOBBIE CTWJIMCTHKH, OIMPAIONIMECS Ha YXKe
CYILIECTBYIOILIME TEUCHHUS, TAKUE KaK META00JIN3M, Xail-TeK, OMOHHKA, CTPYKTYpau3M,
opraHuyeckas apxurexrypa [57].

KitoueBbIM acriekToM HUGPOBONM aAPXUTEKTYpPhI SIBISETCA €€ CIOCOOHOCTH
Tpanchopmarn  u  BhusHug. L[{udpoBas TexHONIOTHMS UWHTErpUpoOBaiach B
apXUTEKTYpY, MPUBHOCA B HEE HOBBIE MOAXOABI W BO3MOYKHOCTH. DTOT HpPOILECC
HEJIMHEHHOW TpaHcpopMallud U aJanTaluu, SBISIETCS KIACCUYECKUM SBJICHHEM B
1IU(HPOBOI ApXUTEKTYPE.

C nosiBneHWEM KOMIIBIOTEPHOTO MPOEKTHPOBAHUS B cepenuHe 20-ro Beka
apXUTEKTOPhl  MOJYYMIIM  BO3MOXKHOCTh  CO3[laBaThb  OOJiee  TOYHbIE U
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JE€TaTIN3UPOBAHHBIE TMPOEKThl. DTO MO3BOJIWIO YBEIUYUTh MNPOU3BOAUTEIBHOCTD,
COKpATUTh BpeMsI Ha MPOCKTUPOBAHUE U YMEHBIIUTD KOJIMYecTBO omnOoK. [{ndposbie
TEXHOJOTHH CYIIECTBEHHO MOBJIUSAIN Ha CTHIU U (HOpMbI B apxutektype. [lockonbky
KOMITBIOTEPHBIE ~ CHUCTEMBI  TO3BOJISIIOT ~ ApXUTEKTOpaM  MOJEIMpPOBATH U
BU3YAJIM3UPOBATH CBOM MPOEKTHI C OOJBIIEH AETATU3ALMEN U TOUHOCTHIO, OHU CMOTJIH
AKCIIEPUMEHTHUPOBATH ¢ 00JI€€ CI0KHBIMU U IMHAMUYHBIMU (pOpMaMU, KOTOPbIE paHee
OBUTH HEAOCTHXKUMBIMU [41].

Teopuu BEIYMCIUTENBHBIX AITOPUTMOB PA3BUBAIUCH B PA0OTE TAKUX YUEHBIX,
kak Amad Teropunr u JIxon ¢don Heiim, saBissch dyHIaMeHTAIBHOM 0O0JACThIO
uHQOPMATUKU, KOTOpas U3Yy4aeT CIOCOOHOCTh pA3JIMYHbIX THUIIOB MAIIUH U
QITOPUTMOB peIIaTh MPoOJeMbl W BBHINIOJHATH BhIUMCICHHSA. B 1936 romy Auan
TrpIOpUHT OITyOJIMKOBAJI CTaThlO, B KOTOPOH MPEACTAaBUI KOHIICHIIUIO MAaIIUHBI
TeropuHra - aOCTPAaKTHOTO BBIYMCIUTENBHOIO YCTPOMCTBA, KOTOPOE MOXKET
MOJIEJIMPOBATh JIOTHKY JI000r0 anroputMma. MammuHa TeropuHra crajga OCHOBOM s
Pa3BUTHS COBPEMEHHBIX IIUPPOBLIX KOMIIBIOTEPOB.

ITo xnaccam cnoxHoctu U "[Ipodiema ocranoBku", ThIOPUHT Takke J0Ka3ad,
YTO CYUIECTBYIOT NpPOOJIEMBbI, KOTOpbIE HE MOTYT OBbITh pEUIeHbl HH OJHUM
QITOPUTMOM, U BBEJ IOHATHE KIIACCOB CIIO)KHOCTH, YTO IOCIYXKHUJIO OCHOBOM IS
Pa3BUTHS TEOPUH CIIOKHOCTH B BeIUnciIuTenbHON Hayke. B 1948 rony Knonx Illennon
oIy OJIMKOBAJ CTaThIo "Maremaruueckas Teopusi CBSI3u'", TJie BBEJ MOHATHE ""OUTA" KAk
OCHOBHOM €IMHHULBI MH(OpPMAMU U pa3padoTaid OCHOBBI Teopuu HHpopmaruu. B
1950-e u 1960-¢ ronpt 661 pa3zpabOTaHbI TEOPUHU (POPMATBHBIX SI3bIKOB U aBTOMATOB,
KOTOpbIE CTaJIM OCHOBOM JIJIsi pa3pabOTKU M aHAJIU3a KOMITbIOTEPHBIX aJITOPUTMOB U
nporpamMm. B 1970-e roapl ObUTA OMpeIesieHbl OCHOBHBIE KJIACCHI CI0KHOCTH, TaKUE
kak P (mpoOnembl, KoOTOphie MOTYyT ObITh OS()PEKTUBHO perieHbl Ha
NeTepPMUHUPOBAHHONW MaiminHe Thiopunra) u NP (mpoOnemsl, perieHre KOTOpbIX
MOET OBITb MPOBEPEHO 3a MOJIMHOMHAIbHOE BpeMms). OTKPBITHIA BONPOC O TOM,
paBubl 1 P u NP, ocraercst olHOM U3 caMbIX M3BECTHBIX HEPEUIEHHBIX MPOOJieM B
TeopeTudeckor napopmartuke [137].

Knrouesvie nonsamus, unnocmpupyrowue eiusHue yugposvlx mexHoio2u Ha
cmunu u gpopmel 8 apxumexkmype. [{eKoHCmpyKmueusm u napamempuieckuil OusaiiH.
DOTH JBa CTUJISL, KOTOPBIE BO3HUKJIIM B KOHIIE 20-r0 1 Havyase 21-ro BEKOB, BO MHOTOM
CTAJIM  BO3MOXXHBIMH  OJIarojiapsi  UCIOJIb30BAaHUIO  HU(PPOBBIX  TEXHOJIOTHM.
JIGKOHCTPYKTHBU3M  XapaKTEpU3YeTCs  HEJIWHEWHOCTBIO,  CIOKHOCTBIO U
HENPEICKa3yeMOCThi0 (OpPM, KOTOpbIE CTalM BO3MOXXHBIMU C HCIIOJIb30BAHHEM
nporpamm 3D-monenupoBanus. [lapameTpudeckuil 1M3ailH UCIIOIB3YET AITOPUTMBbI
JUISL CO3/IaHMSI CIIOKHBIX, YacTO OpraHuyeckux (op™m, KOTOpble paHee ObuIn
HEBO3MOXKHBI. Beab 111ppoBoe MpOU3BOACTBO C MOABICHUEM TEXHOJIOTHI UM POBOro
MPOU3BOJICTBA, TaKUX Kak 3D-nedars u koMinbroTepHO-yucioBoe ynpapieHue (CNC),
apPXUTEKTOPBI MOJYUYUIIM BO3MOXKHOCTh PEaTM30BbIBATH CIIOXHBIE AU3alHbI, KOTOPHIE
paHee ObUIH HEepeall3yeMbl. DTO MO3BOJIUIIO CO3/IaBATh OOJIEE CI0KHbBIE U HEOOBIYHbIE
dbopmbl, OTpaxkas WHIUBUIYAIBHOCTh W KPEATUBHOCTH apxuTekTopa. Iloaxoms
"BupTtyasnibHasi ¥ JOMOJHEHHAs PEAJbHOCTh" MPEIOCTABHIIM APXUTEKTOPAM HOBBIC
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CHOCOObI BU3yalIM3allUU U MPEACTABICHUS CBOUX MPOEKTOB. C MX MOMOIIBIO MOXKHO
co3/laBaTh OoJyiee MOTPYXKAOIIME U HHTEPAKTUBHBIC MPE3CHTALMH, IMO3BOJIAIOIINE
3pUTENIAIM TIOJHEEe OIIMYTHUTh MAacIITadbl M MPOCTPAHCTBEHHBIE OTHOIICHUS B
npeagaraeMeix npoekTtax. [Ipy momolu KOMIBIOTEPHOTO MOJETHPOBAHUS, B
HanpaBieHun "buommuMernka u OuomHpopMaTHKa', HCIOIB30BAHHE THPPOBBIX
TEXHOJOTHM  TO3BOJIUJIO  ApXUTEKTOpaM  HCCIEAOBaTh  HOBBIE  IOAXOJBI,
BJIOXHOBJICHHBIE TpUpogoi. Takke, HU(POBBIE TEXHOJIOTHH CHIIBHO TMOBIMSIN Ha
COLIMOKYJIBTYPHBIE ACIEKTHl apXUTEKTYpPhl, BKIIIOUasl JOMOJHEHHYIO U BUPTYaJIbHYIO
pEaIbHOCTb, KOTOpbIE MEHSIOT B3aUMOJEHUCTBUE JIIOJAEH C apXUTEKTypHBIM
npocTpaHcTBOM. Hampumep, BHpTyanbHblE Typhl 1O 3JaHUSIM HWIM [OpoJiaM
CTAaHOBATCA Bce OoJiee MOIMYJAPHbIMH, a JONOJHEHHas peajJbHOCTh IO3BOJIAET
N00aBUTh LU(POBON KOHTEHT B pealbHOE IPOCTPAHCTBO, YIIIyOJisisd B3aUMOIECUCTBHE
u nepexuBaHus. L[{udpoBble TEXHOJOTMM TaKKe MOBBIIIAIOT JIOCTYIHOCTb
apXUTEKTypbl. C TOMONIBIO TEXHOJOTHN BUPTYalIbHOM PEANBHOCTH, JIFOAU, KOTOPBIE
¢uznyeckn HE MOTYT TIOCETUTh ONPEICICHHbIE MECTa, MOTYT BHUPTYaJIbHO
UCCIIEIOBATh ATH MpocTpaHcTBa [26]. Kpome Toro, udpoBbie TEXHOIOTUN 00JIeTYaroT
y4acTHe COOOIIECTBA B IMPOLIECCE MPOCKTUPOBAHMS, MOCKOIBKY JIOJU MOTYT JETKO
MOJICJIUTHCA CBOMMU HJIEIMH U OOpAaTHOM CBS3bIO uepe3 oHslaH-TmaTdopmbl. Taxxke
TIO3BOJISIFOT CO371aBaTh HOBbIC (OpMBI KynbTypHOTO Hacineaus [93]. Hampumep, 3D-
CKaHUPOBAHWE W MOJCITUPOBAHUE WCIONIB3YIOTCA [UIsl JOKYMEHTHPOBAaHUS U
COXPAaHEHUSl HCTOPUYECKUX 3AaHUA M MECT, KOTOpble MOTYT OBITH IMOJ YTPO30H
paszpywienus. LludpoBble TEXHOJOTMUM MOTYT CIOCOOCTBOBaTh YCTOMUMBOCTH B
aApXUTEKTYpe, IOCKOJIbKY TO3BOJIIIOT APXUTEKTOpaM JIydllle MOJEIUPOBATh U
NOHMMAaTh BO3JCICTBHE 3JaHUA HA OKPYKAIOLIyl0 Cpedy, BKIOYas MX
HEPreTUYeCcKyIo 3HPEKTUBHOCTD U BIUSHUE HA MUKPOKIIUMAT.

C onmHOW CTOPOHBI, U(PPOBBIE TEXHOJOTHU CHOCOOCTBYIOT TJI00QNM3alluM B
apXUTEKTYpE, MOCKOJIbKY OOJIEr4aroT MEXIYHApOAHOE COTPYIHUYECTBO U OOMEH
uaessmu. C Ipyroi CTOPOHBI, OHH TaKK€ MOTYT MIOMOYb YUYHTh JIFOJIe 03HAKOMHUTHCS
¥ U3y4aTh KyJbTypHbIE IICHHOCTH JPYTHX HApOIOB.

[uppoBuzanuss 3HAUUTETBHO UW3MEHWIA  B3aUMOJECHCTBHE JIIOAEH C
APXUTEKTYPHBIM TPOCTPAHCTBOM, T/I€ BBITEKAET HECKOJIBKO KIIFOYEBBIX AaCIEKTOB
3TOr0 BIUSHUSA. BupTyanbHas W JOMOJHEHHAs PEATbHOCTh - ATH TEXHOJOTHH
MTO3BOJIAIOT JIFOJSIM B3aWMOJICUCTBOBATH C APXUTEKTYPOM Ha HOBOM ypoBHe. C ux
NOMOIIBI0 MOXHO HCCIIEJIOBaTh 3/1aHUSl M IPOCTPAHCTBA, KOTOpbIE (DHU3HUECKU
HEJOCTYIIHBI WM €1le HE CYIIECTBYIOT. BUpTyanbHbIe Typbl 110 37aHUSM, TOPOJaM WIH
UCTOPHUYECKHM MeECTaM CTaHOBSTCS Bce OoJjiee MOMyJsipHbIMU. JlomonHeHHas
peaslbHOCTh MO3BOJISIET JA00aBUTH LU(POBBIE 3JIEMEHTHI B peaibHOE MPOCTPAHCTBO,
oborarias BOCIIPHUITHE ¥ B3aMMOICHCTBUE C apXUTEKTYpoit [23].

[Mudpossie IaTGopMbl U COIUATBHBIC MeIMa O0JIETYaI0T OOIICHUE U y9acTHe
B OOMEH HIeIMUA ¥ MHCHHUSIMH O apXuTekType. OHH MO3BOJISIFOT JIFOIIM Y4aCTBOBAThH B
00CYXJIEHHSIX O MPOEKTaX, JAKE €CIIM OHU HAXOHSTCS Ha OOJILLIIOM PACCTOSHHUM OT
MeCTa CTPOUTEILCTBA. JTO MOMOTAET CO37aBaTh 00Jiee BKIIIOUYAIOIIYIO apXUTEKTYPY,
KOTOpasi yYUThIBaeT MOTPEOHOCTH U MIPEANOUTEHUS Pa3INIHBIX TPYII HACEICHUSI.
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CMapT-31aHUs M CMapT-TOpOAAa MCHOJIb3YIOT LU(POBBIE TEXHOJIOIMM, TaK
Ha3zbiBaeMmble "CMapT-TeXHONOrMU" JUJIsi aBTOMAaTU3allMd MHOTMX IIPOLIECCOB U
yOpaBJieHUs] MHQPACTPYKTYpOil. DTO MOXKET MEHATh B3aWMOJIECHCTBUE JIIOJIEUH C
ApXUTEKTYPHBIM TPOCTPAHCTBOM, Jenas ero Oonee yAoOHBIM, 3((EKTHUBHBIM U
YCTOWYHBBIM.

[{udppoBoe HMCKYyCCTBO M HMHCTAUIALMU, KOTOPBIE HCHOJB3YIOT CBET, 3BYK,
JIBUKEHHE W Jpyrue UU(POBBIE JJIEMEHThl, MOTYT MEHSATh BOCHpUATHE U
B3aUMOJICUCTBUE C APXUTEKTYPHBIM MPOCTPAHCTBOM. JTO MOXKET CO34aBaTb HOBBIC
(GopMbI B3aUMOJIEHCTBUSL U MOIPYKEHHUA B aTMocdepy, a Takxke oboramarb
KYJIbTYPHBIE U COLUAIBHBIC OIIBITHI, ITI03BOJIAS 1€JaTh apXUTEKTYPHBIE IPOCTPAHCTBA
0osee nHTEpPaKTUBHBIMU. C OMOUIBIO0 CEHCOPOB, MOOUIIbHBIX MPUIOKEHUN U JPYTUX
TEXHHYCCKUX YCTpoHcTB [51].

[MudpoBast KyJapTypa B apXUTEKType MHpPEACTaBisieT co00il 00s1acTh, MOJIHYIO
BO3MOKHOCTE M BBI30BOB, KOTOpPbIE OYIyT ONpPEACNATh €€ pa3BUTUE B OJrKailiime
ronabl. IlepcnexktuBsl: PacmmpenHoe ucnosibzoBanue Al M MaliMHHOrO OOy4eHUS.
W cKyccTBEHHBI MHTEIUIEKT U MAIIMHHOE OOy4YEeHHE MOTYT OBITh MCIOJb30BaHbI IS
aBTOMAaTU3allMM M ONTHMH3ALUHU MIPOLIECCOB MPOEKTUPOBAHUS U MPOU3BOACTBA. JTO
MOKET MOMOYb B CO3JaHUU 0ojee 3(PPEKTUBHBIX, YCTONUYUBBIX U MHHOBALIMOHHBIX
3JaHUM, TaKUX Kak MojJenupoBanre uHpopmamuu o 3ganun (BIM), moryr
UCITIOJIB30BAThCSA JIJISl ONTUMU3ALMH SHEPro3PEeKTUBHOCTH 3JaHUM, HAUYMHAS C 3Tara
npoeKkTupoBaHusd, 3D-medyarb, MOKHO MOBBICUTH 3(PPEKTUBHOCTH HCIHOJB30BAHUS
MaTEepUajoB U CHU3UTh OTXOJAbl B CTPOUTEILCTBE, YTO CIIOCOOCTBYET YCTOMUMBOMY
Pa3BUTHIO, MOTYT MCIIOJIB30BAThCS I JOKYMEHTALMHA U COXPAHEHUSI HCTOPUYECKUX
3JIaHUN U MECT, KOTOpPbIE MOTYT OBITh O] YTPO30H pa3pynieHus. B aTom 3akitodaercs
OombIIIe BKIIFOUEHHOCTH U yuacTus. [{ludposbie miaaTdopMbl MOTYT 00JIETYUTH yUacTHe
MIMPOKOM NyONMKM B TpolLecce NPOEKTUPOBAaHUSA, TMpeBpaiias ero B Oosee
JNEMOKPATUYECKUA W WHKIIO3UBHBIA mpouecc. [IoCKONbKY MUP TEXHOJOTHH YXKE
MOKET (DYHKIIMOHUPOBATh B CO3JIaHUU O0Jiee YCTOMYMBBIX 3aHUNA U 3KOJIOTHUYECKOU
3¢ (HEKTUBHOCTBIO, UCIIOJNIb3YS MOJEJIMPOBAHUE LISt ONTHUMU3ALIUN
sHeprodPpheKTUBHOCTH U pecypcocOepekenus 3aannil. O1HaKo, 00paTHOM CTOPOHOM
SBJISIFOTCSI BBI3OBBI B BUIE MPOOJIEMbl KOHPUACHIIMAIBHOCTH U 0€30IaCHOCTH JaHHBIX.
Benb ¢ pocToM Hcnonb30BaHus HUGPOBBIX TEXHOJOTHUIA B ApXUTEKTYpe (CMapT-31aHUS
U ropojia) MOTYT BO3HUKaTh MPOOJEMBbI 3aBUCUMOCTU, TEXHUYECKHE CpadaThIBAHMS
cOou BO Bpe/l, BILIOTH JIO 3aIUTHI JaHHBIX U KOH(pHIACHIIMaIbHOCTH [51].

OTcrola MOKET BBITEKaTh HEPABEHCTBO B JOCTYIE K TEXHOJIOTMSAM. XOTS
U(POBBIE TEXHOJOTUU MOTYT OOJErYyuTh ydacThe, HO OHHM TaKK€ MOTYT YCHIIUTh
HEPaBEHCTBO, €CJIM JOCTYIl K HAM OIPaHWYEH WIM OTCYTCTBYET Y OIPEAEIICHHBIX
rpynn  HaceneHus. Ilo CIIO)KHOCTM W CTOMMOCTH HE BCE ApPXUTEKTOPBbl WU
CTPOUTENbHBIE KOMIIAHWM MOTYT IIO3BOJIUTH ce0€ HCIOJIb30BaTh MOCJEIHNE
U(POBbIE TEXHOJIOTUH, YTO MOXKET CTaTh OapbepoM JUIsl UX IIUPOKOTO MPUMEHEHHUS.
Benp nudpoBbie TEXHOJIOTUH OBICTPO Pa3BUBAIOTCS, U TOTPEOyETCS BPEMS U PECYPChI
JUIst 0OOyYEeHUS U alaliTallid K HUM CO CTOPOHBI ApXUTEKTOPOB U JPYTUX YYACTHUKOB
CTPOUTEIBHOrO MPOIECCA. ITO MOXKET MPECTABIATH COOON BBI30OB ISl APXUTEKTOPOB
U IPYTUX YYaCTHUKOB MPOEKTUPOBUIMKOB, 0COOEHHO B pa3BUBAIOIIMXCS CTPaHAX.
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[enTpanbHoi npobieMoit UGPOBU3aLIMA B COBPEMEHHOM apXUTEKType ObLIN
Ha peMmecieHHOM ypoBHe a0 Hayana 2000-x. B mosBuBmuxcs BIM-nporpammax,
aKIIEHT B IIEHHOCTH TMPOEKTa TOCTEIICHHO MEPEeXOMUT Ha «MH(POPMATHBHOCTH» TIO
OTHOIIEHUIO K OJcTeTuke (opmbel. B 3TOM mepens30bITOK pPa3IMYHBIX BHUJIOB
dbopmoobOpazoBaHus "BEITECHSIOT" camu ceOs1, 3aMeHss ceOs ke nHDOPMAITMOHHBIMU
HeHHOCTsIMU. KOHEUHO, TJIaBEHCTBYIOUIYI0 pOJIb B 3TOM MPOIECCEe UrpaeT
riobanu3anus, Ha 4bio "MeNbHUILY", B JaHHOM CITy4dae U JILETCS BOJIA.

B nepuon ¢ xonua 1950-x no vayana 1960-x rooB, pouecc apXuTeKTypHOTO
MPOCKTUPOBAHUS OOHAPYXKUBAN psiji crnenupuyeckux ocobeHHocten. PazpaboTka
YEPTEKEN MPOUCXOINIIA BPYUHYIO C UCIIOIb30BAaHUEM KapaHJalla Ha JINCTE BaTMaHa.
Bce snemenThl, BKIIOYas aHHOTAlUM, OOBSICHUTENbHBIE 3alMCKH, PAaMKy U Te4aTh,
MIPOCTABISIUCh ApXUTEKTOpOoM. HCTpyMeHTapHii, NpUMEHSEMBI B 3TOM IPOILIECCE,
MIPEICTABIIST COO0M YEPTEKHYIO JOCKY, HAMPABJISAIONIME C POJIMKAMU, HATIHYThIC Ha
JIBYX HUTAX, YroJibHUKM moja yriaamu 45 u 60 rpamycoB, a Takke pad OCTPO
3aTOYEHHBIX KapaHpaamend pasnmuuHoil tBeppoctd (M, TM, T), u macruk. Jns
MOAACP>KaHUST YUCTOTHI JINCTA B HEKOTOPBIX CIIy4asX MCIOJIb30Balach MsrKas IIeTKa.
[Tocne 3aBepuieHus paboyero sTana, 4epTex MoABEprajics KOHTPOJIIO, TOCIE YeTro ObLT
OTHpaBJIEH B KOMMPOBAJIbHOE OIOpO sl co3faHus peruk. KonupoBanabHbie O0HOpO
OB  CHEIUATU3UPOBAHHBIMU TOAPA3JACICHUSIMU TPOCKTHBIX HWHCTUTYTOB, TJIE
paboTtay KomupoBIIUIIBL. [locie TmOdydYeHHsT OPUTHHAIBLHOIO YepTeka, OHHU
HaAKJIaJbIBAIM HAa HETO KaJIbKy M C MCIOJb30BaHUEM TYIIU U peicdenepa co3naBaiu
TOYHYIO KomHio. JlaHHBIN TIpoliecc TpeOOoBal BEICOKOM CTENEHU TOYHOCTH, MTOCKOIBKY
a00ble OMMOKM WJIM TOMpaBKH OBbLUTM 3aMETHBI Ha Kajbke. [lomydeHHass Komus
cuhTanach OQUIMAIBHBIM JOKYMEHTOM, TMOAMKUCHIBAJIACH BCEMH YYaCTHHUKAMU
MIPOEKTHOr'O Tpollecca U apXMBHpOBalach. Kak MCTOPUYECKH CIOXHWIOCH, JTAHHBIM
mpoiiecc ObUT TOJTHOCTHIO OPUEHTUPOBAH HA KEHITUH, KOTOPHIE CO3/IaBaIi KOITMH BCEX
yepTekel Ha KaJIbKe ¢ UCTOJIb30BAHUEM TYIIU U pericdenepa.

B oTnene cBeTokonupoBaHUs KalbKOBBIE KOMUM YepTexked o0padaThIBaIUCh C
WCIIOJB30BaHUEM  CIEHUATM3UPOBAHHON  CBETOKOMUPOBAIBLHOW  ammapaTyphl.
Pe3ynbpTaToM JaHHOTO Tpolecca ObUT PyJIOH, aHAJOTUYHBINA PyJIOHY 000€B, KOTOPBIMA
3aTeM yCTaHaBJIMBAJICA Ha OapabaHe y Kpas OOJIBIIOTO CTOJIa M BPYUHYIO pa3pe3alics
Ha OTJICJIbHBIC YEPTEKU C UCTOJb30BAHUEM CIECIIMATBHBIX HOXKHUIL. TakuM oOpazom,
OBLT CO37aH JOKYMEHT, OOBIYHO HMMEIOLIMNA CHHEBAThI WM WHOTJA (UOJIETOBBIN
OTTCHOK, W3BECTHBIM KakK '"cumHBbKA". CHUHBKM Ha CETONHAIIHUN JCHb SBISIOTCS
PEAKOCTHIO M OOJNBINEH 4YacThIO XpaHATCA B apXUBaX KPYMHBIX TPOEKTHBIX
OpraHu3aliii U apxuBax 3akazuyukoB Toro BpeMeHu. Yeprexu 1940-1950-x romos
MIPEACTABIISLIA COOOM BEIMKOJICTTHBIE 00pasilbl KaK ¢ TOUYKU 3PEHUST apXUTEKTYPHOTO
pelieHus, Tak W TpapUuIeCKOTO HCIOJHEHUS, KKIBIM U3 KOTOPBIX MOXKHO OBLIO
paccMaTpuBaTh KaK MpOU3BeACHHUE rpaduuecKoro NCKyCcCTBa.

B xonne 1960-x - nayane 1970-x rogoB Hayasncst nepexo] Ha MCIOJIb30BAHUE
"kapaHJanTHOW KajibKu'" - 00Jiee TOJICTOrO U MIJIOTHOTO MaTepualia, KOTOPhIA MO3BOJISLI
aAPXUTEKTOpPaM CaMOCTOSITEILHO CO3/l1aBaTh KOHEYHBIM MPOAYKT - KajbKy, KOTOpas
3aTeM XpaHWIAch B apXuBE. JTO HOBOBBEICHHUE MTPEANOJIarajao UCI0JIb30BaHUE OUCHb
TBEpAbIX Kapanpamei, Takux kak T wimm 2T. C aroro mepuoga craja BpEMEHEM
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3HAUUTEIbHBIX U3MEHEHUM B NMPOEKTHUPOBAHUHU, MOCKOJBKY ObLIM BBEACHBI HOBBIC
TEXHOJIOTUU Pa3MHOXEHUsI 4yepTexkeil. HecMoTps Ha TO, 4TO 3TH MpeoOpa3zoBaHUS
OBUTM TEXHUYECKOTO XapaKTepa, OHU CYIIECTBEHHO MOBJIMUSIM HAa pabouuid mporecc
apXUTEKTOpa. B KpyMHBIX MPOEKTHBIX OPraHU3AIMAX HaYaJIUCh MACCOBBIE BHEIPEHUS
CHEIUATBHBIX YCTPONCTB, CIIOCOOHBIX MPOU3BOJUTH YEPHO-OEIbIE KOMUU MPSMO C
BaTMaHa. [lomydeHHbIe TakuM 00pa3oM KomWu Ha Oenoil Oymare WM KajdbKe CTalld
u3BeCTHbl Kak "POM-komun". CienoBaTenbHO, KOHEYHBIM pE3YyJbTaTOM pPabOThI
apXUTEKTOpa CTall YePHO-OEIIbI YepTexK.

OTOT TEXHOJOTMYECKUH CKA4OK TMPEJOCTABHII HOBBIE BO3MOXXHOCTH IS
JeKopaTUBHOTO  odopmiieHuss  yepTexkeid. HekoTopele  apXUTEKTOpBI  Jaxe
MCITIOJIb30BAJIM 11a0JI0OHBI JJIsl TACHEHUS] OCHOBHBIX HAJAMKUCEN U 3ar0JIOBKOB, BIIEPBBIC
MO3BOJIASL YEPTEXKaM OTpakaThb '"aBTOPCKUN TMOYEPK' W APXUTEKTYPHBIA CTHIIb
co3narens. C 1enbl0 YCKOPEHHsI Mpolecca M YNPOLIEHUS IJIMHHBIX PYKOIMCHBIX
OOBSICHEHUH, TEKCThl HAYaJlM Te4YaTaTh Ha MUIINYLIEH MAaIIMHKE U MPUKPEIUIATh K
yepTexy. [1o3ke Takoil Moaxo/1 CTaid MPUMEHSITHCS U ISl IITaMIIOB, KOTOPHIE TaKKe
MeYaTaauch OTACIBHO U MPUKIECUBAIKUCH K YEPTEKY.

B 1ies10M, HOBBIE TEXHOJIOTUM MPETOCTABUIIA BO3MOKHOCTH, O KOTOPBIX PaHbIIIe
TOJIBKO MEUTAJIN apXUTEKTOPHI. 3aBEPIICHHBIN YepTEK Ha BAaTMaHaX CTajl OCHOBOM JJisi
cozmanuss POM-kanbku, KOTOpas 3aTeéM MOANMCHIBAIACh W OTHPABISLIACH B apXHB.
OnHako, 3TOT 3Tan CTajl MOCTENEHHO CXOJIUTh Ha HET C MOSBIICHHEM KOMIBIOTEPOB B
MPOEKTHBIX OPTraHU3aUSIX.

TouHOe ompeneneHUE MOMEHTAa OKOHYaHHUs 'sTama 4YepTexeil' M Hayana
"KOMIIBIOTEPHOM 3pbI" 3aTPYIHEHO, MOCKOJIBKY MEPEXO0] MPOUCXOIUI HEPABHOMEPHO
Y B Pa3HOE BPEMS B Pa3IMYHBIX MeCTaX. Bo MHOTHX Cily4yasix pyKOIMUCHBIE YEPTEXKH U
KOMITbIOTEpHAsl rpadKa COCYIIeCTBOBAINA B TEUEHUE MHOTHUX JIET.

[lepexoq K WCHONB30BAHUIO KOMIBIOTEPOB HE TMPOU3OIIET OBICTPO U
O0ecnpo0JIeMHO, KaK MHOTHME MOTYT MPEANOJ0oXUTh. BHEIpeHne HOBON TEXHOJOTUH
OBUIO JOJTUM M TPYJOEMKHUM IporieccoM. M3HayaabHO CHENHAIUCTBI B 00JIaCTH
WH(QOPMAIIMOHHBIX TEXHOJIOTUH, TPUOBIBABIIME B MPOEKTHBIE OPTraHU3AIINH,
YTBEPXKJATU, YTO KOMIBIOTEPbl MOTYT aBTOMATHYECKH CO37aBaTh BCE IPOEKTHI,
MPEBOCXOAs B 3TOM 4esioBeka. OTHAKO BCKOPE CTAJO SICHO, YTO YEPTEXKHU BCE PABHO
TpeOYIOT BHUMATEILHOIO PYYHOTO CO3/IaHMS Ha KOMIIBIOTEpE, HO YXKEe C
WCIIOJIB30BAaHUEM CICIIUATU3UPOBAHHBIX MPOTPAMM M BBOJA JAHHBIX C MOMOIIBIO
"MBITIIKK". DTOT mporiecc TpeOoBal 3HAYUTENIbHBIX TPYA03aTpaT U 3aHUMaIl OOJIbIIIe
BpPEMEHH, YeM Kiiaccuueckoe prcoBanue [70].

Kpowme Toro, 1151 paboThl C HOBBIMH TEXHOJIOTUSIMHU COTPYTHUKAM TPpeOOBaIOCh
oOyuenne. Mtak, MOXHO yTBepknath, uro 1990 rom ormMeuaer Hayajao mepexoaa K
KOMIIBIOTEPHOMY MPOECKTUPOBAHUIO, XOTSI 3Ta JlaTa OCTaeTci YCIOBHOW. Benb
CYILLIECTBOBAJIM NPOEKTHBIE OpraHu3aluu, rae yxe B 1990 rogy Bce coTpyaHUKH
paboTanu Ha KOMIIBIOTEPAX, B TO BpeMs KaK B Ipyrux opranuzanusax gaxe B 2000 roxy
Ha JIECATh COTPYIHUKOB MPUXOJUIICS JIUIIb OJUH KOMIBIOTEP. ECiin MBI TOBOPUM O
KOHKPETHOM JaTe Hayaja 3TOro MepexoqHOro 3Tara, TO MEepPUOoJ] aJanTaluu 3aHsl
npuMepHo aecsTh Jiet, ¢ 1990 nmo 2000 rox. C nayana 2000-X ro10B, KOMIBIOTEPHOE
MPOCKTUPOBAHKUE CTAJIO JIOMUHHMPYIOIIMM B MPOEKTHBIX OpraHu3anusx, riae 95%
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COTPYJAHHUKOB BKJIFOUATUCH B pa0OTYy C UCIIOIb30BAHUEM KOMITBIOTEPHBIX TEXHOJIOTHM.
OpnHako, B 9TOM MPOIECCE KITIOYEBYIO POJIb UTPAIA APXUTEKTOPBI, KOTOPHIE BCIO
KU3Hb pabOTaay ¢ MCIOJIb30BAHUEM TPATUITMOHHBIX METOJOB NMPOCKTUPOBAHUS H
BHE3AITHO CTOJIKHYJINCHh C HEOOXOAUMOCTBIO TIEpeXoia K KOMITBIOTEPHOMY TH3alHY.

Jlannas Tpancdopmarus TpeboBajia HE TOJIBKO OCBOCHHS HABBIKOB PaOOTHI HA
KOMITBIOTEPE, HO M TIEPECTPOWKH MBIIUICHHUS] TOJ CTaHAAPThl KOMITBIOTEPHBIX
TexHoymoruii. HecmoTps Ha 3HaYWUTENBHOE BIUSHUE NHU(PPOBHU3AIUN, MHOTHE
MPOEKTHBIE KOMIIAHWM MPOAOKAIOT paboTaTh IO CTApol cXeme: OIbITHbIC
apXUTEKTOPBl CO3/IAI0T ACKU3BI M MPOpadaThIBAIOT OCHOBY OyAyLIEro 3JaHHs Ha
BaTMaHe, TIIOCJI€ 4YEero MoJIOAble TMOMOIIHUKHA, OCHAIIEHHbIE KOMIIbIOTEPAMH,
npeo0pa3yloT ST KOHLENIMM B OKOHYATENbHBIE YEPTEX U C HCIOIb30BAHUEM
CHEIUATN3UPOBAHHBIX TporpaMM. BakHOCTh H3yuY€HUS HUCTOPUH M TPEINOCHUIOK
UCITIOJIb30BaHUs IIU(GPOBBIX MPOTPAMM B apXUTEKTYpe HE MOXKET ObITh HEJIOOIICHEHA.
DTO mMoMoTraeT HaM JydIlle TOHITh TEKYIIYI0 CHTYaIldi0 B ATOH 00JacTH, a TakkKe
MpeICcKa3aTh BO3MOJKHBIE TCHJICHIIMM W HaIpaBlieHUs €€ JalbHEUIIEro pa3BHTHSL.
Hcnonp3oBanne MU(PPOBBIX MPOrpaMM B apXUTEKTYPHOM MPOCKTUPOBAHUH CETOTHS
SBIIIETCSI HEOTHEMJIEMOM YacThIO TMpOIECca, IIOCKOJBKY OHH  OOJEerdaroT
BHU3YyaJIM3AIINI0, MOJICTUPOBAHUE M BHEAPEHUE CIIOKHBIX MMPOCKTOB.

C TeueHWEM BpPEMCHH, 3HAYHMTEIIbHBIE W3MCHEHHUS IMPOU3OILIN B MPOCKTHBIX
OpraHu3anusX, OOJBIINE KOMIIAHUW PACCHIMAINCh, YCTYIIHB MECTO MHOXKECTBY
MEJIKUX TMPOEKTHbIX (upM. Mosoabple apXUTEKTOPhl, KOTOpbIE C JIETCTBa
BOCITUTHIBAIKMCH B 3MIOXY KOMIIBIOTEPOB, BEIPOCIH U 3aHSIIU CBOE MeCTO B oTpaciu. Ho,
HE MCKJIIOUEHUE €CiIM Oy/IeT MPeACTaBICHO ABAAATh MPOEKTOB, BCE U3 KOTOPHIX, 32
UCKIIFOUEHUEM OJIHOTO, OBLIM CO3/IaHbl C HCIOJIb30BaHHUEM KOMIMBbIOTepoB. OnuH
MPOEKT, BBIMOJHEHHBIM BPYYHYI0 C TIOMOIIBIO TPATUIIMOHHBIX HWHCTPYMEHTOB
apXUTEeKTypHOU rpaduku, BbIIEIsUICS Ha ¢GOHE Ccepod Macchl OE3yIIHbBIX
KOMITBIOTEPHBIX YepTeKel cBoel rpaduyeckoit npssmonuHeiHoCThIO [ 70].

CoBpeMeHHOE apXUTEKTYPHOE IPOSKTHPOBAHNUE BCE OOJIBIIIE OCHOBBIBACTCS Ha
UCIIOJIb30BaHuU U (PpoBbIX TexHOJOTHH. [loa "1udpoBoii KyabTypoil" B apXuTeKType
MOHUMAETCS TPUMEHEHUE KOMITBIOTEPHBIX TEXHOJIOTHH I TIPOCKTHUPOBAHMUS,
MOJCITUPOBAHUS, BU3yalIHM3alldd, a TAKXKe I MPOU3BOACTBA U KOHCTPYHPOBAHUS
3TaHUNA. DTO OTPAKACTCS B TPEX KIFOUEBBIX MPEANOCHUIKAX, ONPEACIISIONINX JaHHBIA
nporecc. Bo-mepBbiX, HH(poOBEIE TPOrpaMMbl TO3BOJSIOT ONTUMHU3HPOBATH U
aBTOMATU3UPOBAThH MPOIIECC MPOEKTUPOBAHUSA, YTO BEACT K COKPAIICHUIO PYyYHOTO
Tpyla W MHUHUMHU3AIMK OMHOOK. Bo-BTOpBIX, 1HMQPPOBBIE HHCTPYMEHTHI
00eCIeuynBalOT BO3MOXKHOCTH ISl BU3yaIM3allMd TIPOEKTOB B TPEX H3MEPEHUSX,
yoporiasi BOCHPHUSTHE W HWHTEPHPETAMIO aApPXUTEKTYpHBIX uned. B-Tperbux,
u(pOBBIE TPOTPaMMbl 00JIAJIAIOT CHOCOOHOCTHIO K WMHTETpPAlMd C JPYTUMHU
WHCTPYMEHTAMH M TEXHOJIOTHSIMHU, YTO IO3BOJISIET CO37aBaTh Oosiee d(PPeKkTrBHBIC
paboune mporeccel. TeM He MeHee, MCIOIb30BaHKue MU(POBLIX MPOrpaMM TpeOyeT
CHEIUAIM3UPOBAHHOTO OOyYCHUS W aJanTallid, YTO SBJSETCS CIIe OJHOW Ba)KHOU
MIPEAMOCHUTKOM B 3TOM KOHTEKCTE.

Hcxoos uz uccnedosanus pazoena 1.2 yughposvie npoepammoel 6 apxumexmype
uMeem psi0 npeonochLIOK U Mo2ym Obimb pa3HO0OPAZHLIMU 8 ACNEeKMAX:
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TexHOoMornyeckue  MPeAnoChbUIKU-PA3BUTUE  BBIYUCIWUTEIBHOM  TEXHUKHU:
[ToBbIlIEHHE MTPOU3BOAUTEIBHOCTH U IOCTYITHOCTA KOMIIBIOTEPOB JEJIAET BO3MOKHBIM
CJIOKHBIE pacdeThl 1 MozenupoBanue ([Ipunoxenue A Puc. 1.8, 1.9);

JloCcTymHOCTS CIIeUaIu3upPOBaHHOTO - MporpaMMHbIX o0ecrieuennu AutoCAD,
Rhino, Revit u nqpyrue cranu mmpokogoctynasiMu ([Ipmtoxkenue A Puc. 1.10);

WuTepHeT 1 06ayHble TEXHOJIOTUH - MO3BOJIMIIN apXUTEKTOpaM paboTaTh HaJ
IPOEKTaMU KOJJIEKTUBHO W B PEXUME PEaJTbHOTO BPEMEHH, HE3aBUCUMO OT HX
(bU3MYECKOT0 pacloIoKEHNUs;

['mobGanuzarus - Hanuure NUGPOBBIX UHCTPYMEHTOB MO3BOJISIET KOHKYPUPOBATh
Ha MexkayHapoaHoM ypoBHe (ITpunoxkenue A Puc. 1.11);

DKOHOMHUYECKHE MPEANOChUIKU - HU(PPOBbIE UHCTPYMEHTHI MOTYT COKPATHUTh
BpEMsl M TPY/103aTpaThl Ha pa3paboTky mpoektoB (IIpunoxenue A Puc. 1.12);

Conmanshuelie u KynerypHsle IIpennocsuiku:

CMeHa moTpeOHOCTE U BKYCOB - COIIMOKYJIBTYPHBIE (DAKTOpBI, TaKhe Kak
YCTOMYMBOCTh, HHKJIIO3UBHOCTh U MHOT'033/Ia4HOCTh MPOCTPAHCTB, TPEOYIOT HOBBIX
MOJIXO/I0B B POEKTUPOBAHUMU.

OO6pa3oBanue 1 HayKa - O0y4deHHEe HUPPOBBIM TEXHOJIOTUSIM CTAJIO CTaHIapTOM
B apXHUTEKTYPHBIX IIKOJAaX, YTO CHOCOOCTBYET MX HcIosb3oBaHuto (IIpunoxenune A
Puc. 1.13);

Oxonornueckue IIpeanoceuiku:

VY CTOWYUBOCTD U 3KOJIOTUYHOCTD - LIU(PPOBBIE HHCTPYMEHTHI MOTYT IIOMOYb B
co3/laHuu Oosee ycTonumBbIX U dHeprodddexTuBHbIX 3aanuil (I[Ipunoxenue A Puc.
1.14);

AHanu3 1 MOHUTOPUHT - COBPEMEHHBIE TEXHOJIOTUH MO3BOJISIOT 00Jee TOYHO
aHaJIM3MpPOBaTh BO3/ICUCTBHE MPOEKTa Ha OKpyxaronryto cpeay (IIpunoxenune A Puc.
1.15);

CranpapTu3anys OpaBOBbIE UM HOPMATUBHBIE MPEANOCHUIKA - BO MHOTHX
CTpaHaxX YXe pa3palaThIBAIOTCS 3aKOHBI, OOS3BIBAIOIIME HCIOJIb30BATH IU(POBBIC
TE€XHOJIOTUHU /ISl IPOEKTUPOBAHUS, CTPOUTENBCTBA U IKCILTYaTALMH 3aHUM.

Takum 00pa3oM, «OT PYUYHBIX udepTexell K HuppPOBOMY NPOEKTHPOBAHUIO B
apxutektype» (I[Ipmnoxenne A Tab. 1.1) apxuTekTypa 3BOJIIOIHOHUPOBAa OT
MPOCTBIX MATEMAaTUYECKUX MPUHLUIIOB CUMMETPUM W MPONOPLHUNA K CIOKHBIM,
JTUHAMUAYHBIM (popMaM, 00yCIOBIEHHBIM HU(PPOBBIMUA TEXHOJOTUSIMHU. OT "30510TOrO
ceuenus" [Tudaropa 10 COBpeMEHHBIX HETUHEHHBIX apXUTEKTYPHBIX (OPM, KaxIbIN
ATall Pa3BUTUA OTPAXkaAET HMHTETPALMI0 MATEMaTUYECKUX HAEHM M WHKEHEPHBIX
WHHOBALMI B apXUTEKTYPHOE TBOPYECTBO.

BriBoABI 110 mEpBOMY pa3aeny

1. Ompeneneno noustre "MUGPOBON KyJIbTYphl" B KOHTEKCTE apPXUTEKTYPhI U

dbopmooOpazoBanus. [lpennockuiku HUPPOBOM KyJIbTypbl B apXUTEKType ObLia
npocnexeHa, HauumHasi oT BpemeH I[ludaropa no coBpemenHoctu. OO03HAaYEHBI
KJIFOYEBbIE MOMEHTHl Haudajla HKCIHOJIb30BaHHUSI KOMIIBIOTEPHBIX TEXHOJIOTUH B
aAPXUTEKTYPE, POKIACHUE U Pa3BUTHE CUCTEM aBTOMATU3UPOBAHHOTO MPOSKTUPOBAHUS
(CAD). B aToM KoHTEKCTE MCTOPHS pa3BUTHS IU(POBOM KyJIbTYPHI B apXUTEKTYpe
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IIOKa3bIBACT HaM, KaK TEXHOJIOTMYECKUH IpOrpecc BIUAET Ha 3Ty 00JacTh M Kak
apXUTEKTypa B CBOIO OYEPEb BIUSAET HA Pa3BUTHE TEXHOJOTH.

2. IIpoaHanu3upoBaHbl MPEANOCHIIKU U (PaKTOPBL, CHOCOOCTBOBABILINE
MHTETpalyy HUPPOBOI KyJIbTypbl B apXUTEKTypHOE (hopMmooOpazoBaHue. OOCYKIEHBI
U3MEHEHUS B IPOCKTUPOBAHHMM, WCIONb30BAHUA MATEPUATIOB, TEXHOJOTHA U
B3aMMOJEHCTBUM C MPOCTPAHCTBOM U OKpYXaroulel cpenod, 0O0yCIOBICHHBIE
BIIMSIHUEM [IU(POBOM KYJIbTYPhL. DTO BKIIOYAET B €051 TEXHOJOTUUECKIE HHHOBAIINH,
COITMAIIbHBIC, JKOHOMUYECKHE U KyIbTypHbIe n3MeHeHus ([Ipunoxenne A Puc. 1.16).
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2 MEXAHMU3MbI n PAKTOPBI APXUTEKTYPHOI'O
®OPMOOBPA30BAHUA B HUPPOBBIX TEXHOJIOI'UAX

B oannom pazdene paccmampugaromcsi OCHOBHble MeXauusmvl U Qaxkmopul,
euusgiowue Ha npoyecc Gopmoodpazoeanus 6 apxumekmype 8 KOHMeKCme
npumenerus yugposvix mexuonoeuil. [loopazoen 2.1 oceewgaem npoyecc unmezpayuu
YUDpPosbIX MeXHON02ULL 8 APXUMEKMYPHOE NPOEKMUPOBAHUE, BbIABIAS 0COOEHHOCMU
u npeumywecmsea maxozo "ecmpausanus'. [loopaszoen 2.2 akyenm deraemcs Ha poau
yugposoco  Gopmoobpazosanus Kak KIO4e8020 KOMNOHEHMA COBPEMEHHO20
ApXUMEKMYPHO20 NPOEKMUPOBAHUS, NOOUEPKUBASL €20 GAUAHUE HA KOHYenyuu u
pewenus. Iloopasden 2.3 oOenaem ynop Ha QYHKYUOHANbHBIE BO3ZMONCHOCMU U
UHHOBAYUU, KOMOpble npedocmasisiem yugposas Kyibmypa O0as @GopmMupoearus
VHUKAJIbHbIX apXUMeKMYpPHbIX 00beKmos. Bvigoovl no pazoeny cymmupyrom 0CHOBHble
MeHOeHYuUu U ONpeoensatom GeKmopvl pa3eumus Yu@dposvix MexHOoNoUll 8
apxumexmypHom ¢hopmooobpazosanui.

2.1 "BerpauBanue' nugpoBbIX TEXHOJIOTHH B APXUTEKTYPY

Ha cerognsmHuil 1€Hb TEXHOJOTHYECKOE Pa3BUTHE MPOTEKAET C OIPOMHOMU
CKOpoCTbi0. M3MeHeHus He OOXOIAT CTOPOHOM M TPOIECCHl APXUTEKTYPHOIO
npoektupoBanua. CTpeMUTEIbHBIN Mporpecc B cepe KOMIBbIOTEPHBIX TEXHOJIOTUN
MoJIpa3yMeBaeT BHEJAPECHNE MHHOBAIIMOHHBIX METOJIOB U MHCTPYMEHTOB, BHOCSIIIHX
HOBOE CJIOBO B Tpoiiecchl (popmooOpazoBanus. [nmodanbHas KOMIIBIOTEpU3AIIUS
IPUBHOCUT B MPOQECCHOHATBHOE 00pa30BaHNUE U APXUTEKTYPHOE MPOEKTUPOBAHNE
HOBYIO METOJIONIOTHIO, Oa3upyIoIIytocsi Ha WHXKeHepHOM moaxone. [losBusercs Bce
Oonbllle Pa3IMYHBIX KOMITBIOTEPHBIX MPOTPaMM, MO3BOJISIIOIIUX YCKOPUTh U
00JIETYUTH MPOIIECCH MPOEKTUPOBaHUA. [IoMUMO 3TOTO, MEHSIFOTCSI ICTETUYECKUE U
GbyHKIIMOHATBHBIE TPEOOBAHUS K aPXUTEKTYPE.

BcerpauBanue 1udpoBbIX TEXHOJIOTHIA B apXUTEKTYPY MOKHO paccMaTpHUBATh C
dbunocodckoil M TeXHUYECKOM TodeK 3peHus. Dunocodckas CTOpoHA Kacaercs
BOIIPOCOB BJIUSIHUSI TEXHOJOTUW Ha OOJNMK W (PYHKIIMOHAILHOCTH MPOCTPAHCTBA, a
TaK)Ke€ UX POJIM B COLMOKYJITYPHOM KOHTEKCTE. TexHuueckas cropoHa (poKycupyeTcs
Ha KOHKPETHBIX METOJIaX U WHCTPYMEHTaX, TaKUX KaK CEHCOPBI, KOHTPOJUIEPHI U
nporpaMMHoe obecrieueHue u T.J. OJHUM U3 MPUMEPOB UCMOIb30BaHUS IUPPOBBIX
TEXHOJIOTHI B COBPEMEHHBIX 3[IaHUSX SBIISCTCS YMHBIN IOM, OCHAIIICHHBIN CUCTEMaMH
JUIS aBTOMATUYECKOTO YIPABJICHUS PA3TUYHBIMU (YHKIUSIMHA W BO3MOXHOCTBIO
MOJIKJTFOUEHUS K MHTEPHETY.

[Meppu TEpkiib akeHTUPYET BHUMAHHME Ha TIIYOOKUX TMCHXOJOTHYECKUX H
COLIMAJIbHBIX M3MEHEHMSX, BBI3BAHHBIX HAIleil HMHTEHCHUBHOW B3aUMOCBSI3bIO C
nudpoBeIMU  TexHoNorusiMu. EE wuccrnenoBaHus B 00JacTM  KOMIBIOTEPHO-
MO/I/IEP>KMBAEMOI KOMMYHHKAITUU OCBEINAIOT, KaK IIU(PPOBHIE TEXHOJIOTHH BIUSIOT HA
JUYHbIE OTHOUIEHMs, oOpa3oBaHME W CaMOIOHMMAaHHE YesoBeKa. B KoHTekcTte
apXUTEKTypHOTO (hopMOooOpazoBaHmsi, €€ MOAXO] MOXKET OCBETHTh, KaK IH(PPOBHIE
MPOCTPAaHCTBA W (U3UYECKAsT aAPXUTEKTypa MOTYT OBITh MEPEIUICTCHBI, YTOOBI
OTpaXkaTh U MOJJIEPKUBATH COBPEMEHHBIE (DOPMBI YEIIOBEUECKOTO B3aUMOJICHCTBUS U
COIIHAJILHOTO OMbITa [ 77].
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Mario Carpo mnoauepkuBaeT TpaHCHOPMAIMIO TPAJAUIMOHHBIX METO/I0B
ApPXUTEKTYPHOIO MPOECKTUPOBAHMS MOJ BIUSHUEM KOMIBIOTEPHBIX TeXHOJOTHil. OH
paccMaTpuBaeT, Kak IU(pPOBbIe HHCTPYMEHTHI MOBIHSIIN Ha KOHLIETITYalIbHbIE OCHOBBI
JV3aiiHa M BHECIM W3MEHEHUS B NPAKTUKY apXUTEKTYPHOIO TBOpYECTBA. B sTOM
KoHTeKkcTe, Carpo yka3pIBaeT Ha HEOOXOAMMOCTH aJanTaiud Mpo(decCHOHATIOB K
HOBBIM TEXHOJIOTHYECKHM peAnsAM, TIA€ NPOCKTUPOBAHHUE 31aHUM CTaHOBUTCSA
pPEe3yIbTATOM CIHSIHUS TPAAUIIMOHHON apXUTEKTYPHBI B MUPPOBBIX HHHOBarmi [99].

Panee 1um@poBbie cpencTBa pacCMAaTPUBAIUCH  UCKIIOUUTENBHO — Kak
BCIIOMOI'aTEJIbHEE MHCTPYMEHTHI B apCEHAJIE apXWUTEKTOpa M HE 3aTparMBajid caMm
npouecc  (popmooOpazoBanus. OpHako, 3a TOCIEOHUE JECATHIETUS POJIb
KOMIIBIOTEPHBIX IPOrPAMM B APXUTEKTYpE 3HAUWUTENIBHO H3MeHunach. Ceromss,
npoiiecchl popMooOpa3zoBaHUs ABMKUMBI ABYMsI JIEHCTBYIOIIMMU CUJIAMU: YEJTOBEKOM
C €ro YpoBHEM 00pa3HOTO MBIIIJICHUS U UHCTPYMEHTAMU IPOEKTUpoBaHus. B cBoeit
paboTe Kaxabli U3 3TUX (PaKTOPOB HYKIAETCA B PA3HBIX 110 TUITY, POPME U UCTOUHUKY
JAHHBIX, BBINOJIHASI OINPEACIICHHYIO CIeU(PUUHYIO 3a7ady B NpoektupoBaHuu. Ha
COBPEMEHHOM JTalleé B3aMMOOTHOIIEHHSI KOMIIBIOTEPHBIX IPOIPAMM H YEJIOBEKA
MOXHO OXapakTepu30BaTb KaK CHMOMOTHYECKHE, B KOTOPBIX 3JIEKTPOHHO-
BBIUMCIIUTENbHbIE MamuHbl (OBM) o00ser4atoT BBINOJHEHUWE MOCTABJIEHHBIX
YEJIOBEKOM 3aJa4, B TO BpEMs KAK YEJIOBEK CBOMUM BO3ACHCTBHEM IIPUBOIUT
BBIYMCIIUTEIIBHBIE TTPOLIECCHI KOMITBIOTEPA B JEHCTBHE.

@®psHk ['epu, sABISAACH OJHUM W3 IMHUOHEPOB B HCIHOJB30BAaHUU LHUQPPOBBIX
MHCTPYMEHTOB B apXUTEKType, MpuMeHu1 nporpammuoe odecneuenue CATIA - ns
CO3/IaHMs] MHHOBALIMOHHBIX M YHUKAJIBHBIX 3[aHUM, ITO3BOJIMBLIEE €MY BBIIIOJHUTH
CJIO)KHBIE MAaTEMaTHUYECKUE pacueTbl U PEAIN30BaTh 3aJyMaHHYIO KOHLENIUIO, K
npumepy  Myzeit ['yrrenxaiima B  bunb6ao, BBITIOJHEHHBII B CTWIIE
JNEKOHCTPYKTUBHU3M, TEM CaMbIM OTKpBIB JOpPOTY HOBOM 3p€ B aApXUTEKTYPHOM
npoekTrpoBannu [17]. 3manre My3est uMeeT Ype3BbIYaiiHO OPUTHHAIBHBIA BHEITHHIA
BU/JI, TIPUBJICKAIOIIMI K HEMY OOJbIIOE BHHMMAaHHE M Maccy cHopoB. BoznBukeHue
JAHHOTO COOPYKEHUs NPEBPATWIO MNPOMBINIIEHHBIM ropoa buibbao B oauH u3
KYJbTYPHBIX IIEHTPOB MHpa. Takum 00pa3oMm, BHEAPEHUE HOBEUIIMX TEXHOJIOTHH B
IIPOILIECCHI NTPOEKTUPOBAHMS ITO3BOJIMIIO CO3/1aTh OPUTMHAIBHBIM apXHUTEKTYpPHBIN
OOBEKT, KOTOPBIA M3MEHWUJ BOCHPHUSATHE OKPYKAIOIIEr0 MPOCTPaHCTBA U
KAaTaJIM3UPOBAJI KyJBbTYPHOE Pa3BUTHE B JAHHOM PETHOHE.

CoBpeMeHHass apXHTEKTypa COCTOMT M3 TpeX IMEPENOBbIX HaIpaBICHUM:
HEIIMHEHOe, (pakTanbHOe M aurutaibHoe [57]. HenuHeiliHas apxuTekTypa, Kak
CIIEyeT U3 €€ Ha3BaHMsl, paboTaeT CO CIIOKHBIMU CHCTEMaMHU, B KOTOPBIX apaMeTpbl
MAaTEMATUYECKUX BEJIIMYUH CBSA3aHbl HEJIMHEWHOW 3aBUCUMOCTBIO. JlaHHBIA MOAXOJ
TOYHEE OTpa)kaeT MPUPOJHBbIE (HOPMBI M MPHUCYIINE UM 3aKOHOMEPHOCTH BBICIIETO
NOpsZIKa U MPUBOIUT K YXOAY OT JIMHEHWHBIM NpeAcTaBlIeHUM, OOJbIIE MPUCYIIUX
YeJIOBEUECKOMY MBIIUICHUIO. J[aHHBIE MPOLIECCOB CTald BO3MOXKHBIMU Osaroaaps
npuMeHeHuo 9BM. ciocoOHBIX OecpenaTCTBEHHO ONEPUPOBATh HA TAKOM BBICOKOM
YPOBHE MAaTEMAaTHYECKUX 3aBUCHUMOCTEN. APXUTEKTypa HEIUHEWHBIX 3aBUCUMOCTEMN
CTPOUTCS] HA TEOMETPUYECKUX MOHATUAX KPUBOM HA INIOCKOCTH U TUIEPIIOBEPXHOCTH
B IIPOCTPAHCTBE TpeX WM OoJbliero uucia usmepenuir [11]. Ilpumenenue B
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oOpa3zoBanuu GopMbl GUTYp JAHHOTO THUMA MPUBOAMUT K MOSIBICHUIO HECTAHAAPTHBIX
U CIIO)KHBIX 00pa30B COOPY KEHUH.

KonuyecTBO  apXWUTEKTYpHBIX MPOEKTOB, CO3JAHHBIX C MPUMEHEHHEM
COBPEMEHHBIX KOMITBIOTEPHBIX TEXHOJIOTUM, CTPEMUTENBHO pacTeT. Ha pa3HbIX Tamax
IIPOEKTUPOBAHUSI KOMIIBIOTEPHBIE MPOTPAMMBI MOTYT pEIIaTh PAa3JIUYHbIE 33]a4M B
3aBHCHMOCTH OT BBITIOJHSIeMBbIX UMK (yHKuMA. Ha pucynke 1 mpencraiena 010k-
cXeMa BIUSHHUS IUQPPOBBIX MPOrpaMM Ha pa3IuyHble OOJACTH apXUTEKTYpPbI
(ITpunoxenne A Puc. 1.37). B stom Charles M. Eastman paccmarpuBaeT npuMeHeHHE
U(POBBIX TEXHOJOTUN B apXUTEKTYypE, BBIACISIS UX MOTEHIUAN ISl ONTUMHU3AIUN
MIPOEKTUPOBOYHBIX MPOLECCOB. OH MOAUYEPKUBAET, KAK KOMITBIOTEPHBIE HHCTPYMEHTHI
MOTYT PAcCIIMPUTh TPATULUHUOHHBIE METOABl APXUTEKTYPHOTO IMPOEKTHUPOBAHMS,
npeasiarasi HoBble CIOCOOBI CO3aHUS M BU3yaIU3al[UU CJIOKHBIX MPOCTPAHCTBEHHBIX
crpyktyp [102].

Mark Burry yrtBepxmaer, 4TO COBpeMEHHbIE NHU(POBBIC WHCTPYMEHTHI
MO3BOJISIIOT aPXUTEKTOPAM MEPEOCMBICIIUTD CIOKHbBIE T€OMETPUUYECKHE CTPYKTYPhI U
peanu3oBaTh UX B (pusmyeckoil peasibHOCTH. OH aKTHMBHO MPUMEHSUT 3TOT MOJIXO] B
pabote Hajg mpoektom Carpamga @ammus, rae ucnoib3oBaics 3D-MomeanpoBaHUE
JUISL UHTEPIIPETALUN U peanu3anuu naen AHTonu [ayau.

B ocHoBe ero guiiocopuu nexuT yoekeHue B TOM, 4TO HU(PPOBBIE TEXHOIOTUU
HE IIPOCTO MHCTPYMEHTHI, HO M MOIIHBIE CPEJCTBA ISl PACUIUPEHHS] BO3MOKHOCTEN
ApXUTEKTYpPHhl, MO3BOJSAIOLIUE MPOEKTUPOBATh OoJiee aJalTHUBHbBIC, TUHAMUYHBIE U
MHHOBAIlUOHHBbIE TPOCTpaHCTBAa. Ero wucciaenoBaHuss M IpakTudeckas padora
NOJYEPKHUBAIOT 3HAUYEHUE KOJIabopaluyd MEXIy [Iu3allHepamMH, WH)XXEHEepamMu u
cnenuanuctamu B oosactu IT, 4ToObI COBMECTHO CO3/aBaTh HOBBIE ApXUTEKTYPHbBIC
¢dopmbl 1 ipocTpancTea [97].

I'per JlunH momuepkuBaeT 3HaueHue "TUIaBHBIX" W "HempepbIBHBIX" GopM B
COBPEMEHHOW apXUTEKTYypE, JOCTUTAeMbIX C MOMOUIBI0 HU(POBOr0 MOJAEITUPOBAHNUS,
B OTVIMYKUE OT TPAAUIMOHHBIX "pe3kux" u "nmomanbix" ¢opm mponuibix 3mox. OH
YTBEPXKAET, 4TO LU(PPOBbIE MHCTPYMEHTHI HE MPOCTO PACIIUPSIOT BO3MOXKHOCTH
apXUTEKTYPHOrO JU3aiiHa, HO U MPEJOCTABIISIOT HOBBIE CIIOCOOBI BOCHPUSTHS (DOPMBI,
POCTPAaHCTBAa W Marepuana. B ero ¢unocopun nexur yoexneHue - B HUPPOBBIX
TEXHOJIOTHUSX - MOTEHIMAN ISl CO3JJaHUsl IKOJIOTMYECKH YCTOMYMBBIX M aJallTUBHBIX
ApXUTEKTYPHBIX KOHCTPYKIUii [124].

[Iporminbie apXUTEKTYpHBIE TOCTHXKEHHs, Takue kak pabotsl Jle KopOro3be u
Kucnepa, 1eMOHCTPUPYIOT JOJITYKO MCTOPHIO 3KCIEPUMEHTOB C HECTaHIAPTHBIMU
METOJAMH CTPOUTEIBCTBA M HCIIOJIB30BAHUEM PA3PE30B IS CO3JAHHS CIOKHBIX
reoMmeTpudeckux Gopm. XoTs 3TU METObI ObUTH pa3paboTaHbl U BHEAPEHHI JOJTO J0
NOSIBIICHUS IU(PPOBBIX TEXHOJOTUH, OHHU IIOKa3bIBAlOT HEMPEPHIBHOE >KEIaHUE
apXUTEKTOPOB MCKAaTh MHHOBALMOHHBIE MOJAXOJbI K JU3aliHy U CTPOUTENBCTBY, YTO
MOJIYEPKUBAECT BaXKHOCTh aJlallTalldd U M3MEHYMBOCTH B OOJACTH apXUTEKTyphl. B
TOM COBpPEMEHHAsl apXUTEKTypHasi HCCIeIOBAaTENbCKas JEATENbHOCTh AKTHUBHO
B3aMMOJICUCTBYET C  HOBEHIIMMH  MPOTPAMMHBIMH U TEXHOJOTMYECKUMU
WHCTPYMEHTAMM [IJIsl CO3JaHUSl CJIOXKHBIX W aJanTUBHBIX [u3ailHOB. BHeapeHue
POOOTOTEXHUKH W TIapaMETPUUYECKOro au3aiiHa, 0COOEHHO B OOJIACTU MO3aMYHBIX
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IIPOEKTOB, OTKPHIBAET HOBBIE TOPU30HTHI B APXUTEKTYPHOM IPOU3BOJACTBE. OTH
WHHOBallMM  MOAYEPKHUBAIOT  BAXKHOCTh  IOCTOSIHHOIO  MCCIIEOBAaHUSA U
HKCIIEPUMEHTHUPOBAHUS B apXUTEKTYPE ULl JOCTUKEHUSI HOBBIX YPOBHEW CIIOKHOCTHU
U QyHKuuoHaiapHOCTH [115].

Pa3BuTrE COBpEMEHHBIX CPEACTB BHIYUCIUTEIBHON TEXHUKH [TO3BOJISIET OBICTPO
U C OOJBIION TOYHOCTBIO PEIIATh 3aJayd TEOMETPHYECKOrO0 KOHCTPYHPOBAHUS
MOBEPXHOCTEMN, BBIYUCIATH OCHOBHBIE TEXHUYECKHE U 3KOHOMHYECKHE MMOKAa3aTelH,
HaXOJIUTh pPa3jMYHbIe BapUaHThl PEIICHHsS 3a7a4 W BHIOMpPATH JIy4yllIUE U3 HUX.
[IoMUMO 3TOro, cTamo0 BO3MOXKHBIM IOJYYEHHE KAYECTBEHHOW BHU3yaIM3alUU
r€OMETPUYECKUX OOBEKTOB, YTO Jal0 BO3MOXKHOCTb OIEHUTh HMX DSCTETUYECKUE
CBOMCTBA Ha 3Tare 3CKU3HOTO MPOECKTUPOBaHUA. J{JIs peleHns TOM Wi UHOM 3aJauu
pa3pabaThIBacTCsl MHOXKECTBO MPUKIIATHBIX MPOTPAMM, MO3BOJISIONIMX HCIOIb30BaTh
HOBBIE METO/bI (popmooOpazoBanus. [lpu momMomu COBpEMEHHBIX HHCTPYMEHTOB
MOXHO H3y4yaTh CBOWCTBA M BO3MOXHOCTH MCIOJb3YEMbIX MaTEpPHAIOB, YTO
MO3BOJISIET MPUMEHATh MPOEKTUPOBOYHBIE PEIICHUS, KOTOPbIe ObUIM HEIOCTYIHBI
paHee.

CrennasibHble KOMITBIOTEPHBIE MPOTPAMMBI IIUPOKO MPUMEHSIOTCS B KAU€CTBE
MHOTO(YHKIIMOHAJIBHBIX CPEACTB aHalu3a B c(epe apXUTEKTYypHO-HCTOPHUUECKUX
ucciaenoBannii. Ha cerogHsAmHui NeHb TPEXMEPHOE MOJEIUPOBAHHME PEIIAET P
BaXHCHINNX 3a/1a4 JaHHOU oOnacTu [57,68]:

1) peKOHCTPYHUpPOBAHUE XPOHOJIOTHUECKUX M3MECHEHHN U (DyHKIIMOHATBHAS
UHTEPIIPETallds HUCCIEAYEMOro O0bEKTa, IO3BOJIAIOIIAS MaKCUMalIbHO TOYHO
BOCCO3/JaTh €r0 BHEIIHUI BUJ B Pa3HbIE IEPUOABI CYIIECTBOBAHMS;

2) yd4eT MHBapUAHTHOCTH MOJIEJICH U3y4aeMOro COOPYIKEHUs, IPU MTOMOIIN
orbopa HanboJiee JOCTOBEPHBIX BAPUAHTOB U3 PsiJla AIbTEPHATUBHBIX MOJIEIIEH;

3) BO3MOXKHOCTbH JalIbHEHIIIEr0 KOPPEKTHPOBAHHUSI U IOTIOJTHEHUS CO3aHHON
MO/IEeJIV TIPU MOSBJICHUH HOBBIX HCTOPUYECKUX JAHHBIX;

4) ucnonp3oBanue dpdexra aHuMAaUK TSI TMHAMAYCSCKON JIGMOHCTPAIIAN
ATANoOB Pa3BUTHUSA U OOBEMHOI'O BOCIIPUATHUS apXUTEKTYPHOTO 00BEKTA

5) pasmenicHre BUPTYaTbHON MOJCITH B UIMUTAIIMOHHOHN MM PeasbHOU Cpejie.

[lonyueHHble BUPTyaJbHbIE MOJEIM O0O0JIAIAl0T HEOCIOPUMON My3eHHOMU
LEHHOCTBIO, a TaKXe€ MOTYT YCIEIIHO MPUMEHAThCS B y4yeOHOM mpouecce. Takue
TpeXMEpHbIE OOBEKTHI JTAIOT 00y4YaroUIUMCsl 00Jiee TOJTHOE BOCIPHUATHE HM3YyUaeMbIX
UMHU apXUTEKTYpHBIX OOBEKTOB, a TAKKE IIO3BOJISIOT MCIOJIb30BaTh HUX Kak
WHCTPYMEHT BU3YaJIbHOTO aHAJIM3a B TEKYIIMX NpoeKTax. B To ke Bpems HariasaHoe
NPEACTABICHHE MCTOPUYECKUX TNAMSATHUKOB JIMHAMUYECKUMHU BHPTyaJIbHBIMU
MOJIEJIIMA TIOMOTAET CTYAECHTaM JIy4llle IOHUMAaTh 3aKOHBI Pa3BUTHUSL APXUTEKTYPHI U
rpajgocTpoutesbeTia [36].

[IpencraBieHre COBPEMEHHBIX apPXUTEKTYpHBIX OOBEKTOB TMpPU MOMOIIU
KOMITbIOTEPHBIX HTHCTPYMEHTOB BU3YalIM3alMKA HA CETOJHSIIHUNA JIEHb TAK)KE IIUPOKO
pacnpoctpaneHo. Apxutektop O. ApOenbr Ha CBOEHM BBICTABKE apXUTEKTYPHBIX
MaTepuanoB U (HopM MpPeaCcTaBUIl HECKOIBKO MPOEKTOB, B COCTaB KOTOPBIX BXOAMIIU
BUJIEOMATEPUANIBI M CKYJIBIITYPHbIE MPUKIAIHbIE MPOrpaMMbl  HCCIEIOBAHUSA
MaTepHayioB, MOSBUBIIMECS U3 KOHKPETHBIX YCIOBUW Kaxkaoro mpoekra [45]. B
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KOHTEKCTE JAHHOM BBICTABKHM TaKXe ObLIO cO3[aHa BUPTyaJIbHAsl KOMUs MOMEIICHUH.
Takum 00pa3zoM, JT0/IH, KeNaoIUe MOCETUTh MEPONPUATHE, HO HE UMEIOIINE TaKOu
BO3MOKHOCTH, CMOTJIY MOJYYHUTh OIBIT BUPTYaTbHOTO MPUCYTCTBUS. JlaHHBII TprUMeEp
JUTUTAIBHOM apXUTEKTYpbl SIBIIAETCS OJHHM M3 MHOXECTBa CIIy4aeB, KOIJa
BUPTYaJIbHBIH OOBEKT caM MO ce0e MPEeACTABIACTCS ApPXUTEKTYPHBIM OOBEKTOM,
HaxodIuMcsd B KuOeprpocTpaHcTBe. Takue MoJenu B HEKOTOPOM CTENEHU
OTIENAIOTCS OT PEATbHOTO COOPYXEHHS M OOpEeTaroT COOCTBEHHYIO KYJBTYPHYIO
1eHHoCcTh [92,].

AKTHBHO TMpPOBOJATCS Pa3sHOOOpa3HblE OSKCIEPUMEHTHI, HAlIEJICHHbIE Ha
U3YYEHUE BOCIHPHUATHS YEJIOBEKOM AapXUTEKTYPHOIO IPOCTPAHCTBA, B YaCTHOCTHU
HECTaHJApTHBIX COOpYKeHHW. IlosiBIeHME HOBBIX METOJOB apXUTEKTYPHOIO
(opMO0OOpa30BaHUs OTKPBUIO I APXUTEKTOPOB HOBBIE BO3MOKHOCTH U CHSJIO
MHO>XECTBO OIPAaHMYEHUI, MO3BOJISASA CO3JaBaTh 3/1aHUS JIOBOJIBHO CJOXKHBIX U
HEMpUBBIYHBIX (QopM. [loaTOMy, coBpeMeHHbIE LHU(PPOBBIE TEXHOJOTUH, SBISACH
pPE3yIBTATOM TEXHOJIOTMYECKOTO Pa3BUTHS IUBUIN3AUH, TENEPh BBICTYMAIOT B BUE
JBIKYIIETO apXUTEKTYpy 3JIEMEHTa BIEpe] caMoro MHCTpyMeHTta. Ilpu B3rmsae
YeJIOBEeKa Ha Takue HKCIIEpUMEHTalbHble 00bEeKThl, kKak KpuBoi gom B Ilombie,
KyHcTxayc B ABCTpHUM M MHOXECTBO JPYTMX HEOPJAMHAPHBIX IMPOEKTOB, MOXKHO
OTMETHUTh BOBHUKHOBEHUE PA3JINYHOTO CIIEKTPA YMOLIMIL: OT yAUBIEHHS U BOCTOPIa J0
HENpUATUS U HEMOHMMaHMs. HoBelIass apXuTeKTypa cTajla enle CUJIbHEE CBs3aHa C
YyBCTBEHHOM COCTAaBIAIOIIEH HCKYCCTBAa, HAxXO[sACh Ha JTale€ CaMOIIO3HAHUS U
OIIPEJEIICHNS TPAHUL CBOMX KOHCTPYKTUBHBIX M 3TUYECKUX BO3MOKHOCTEM.

Beluucnenye — 3TO TEPMHH, KOTOPBIA OTJIMYAETCSA, HO 4YacTO IyTaeTcs C
KOMITbIOTEpH3aLMel. B To BpeMsl Kak BBIYMCIIEHHE — 3TO MPOLEAypa MOACYETa, TO
€CTh OIIPENEJIEHHE YEro-T0 MaTEeMaTHYECKMMH WJIM JIOTMYECKHMMH METOJIAMH,
KOMITBIOTEPU3AIUSI — HTO MPOIECC BBOJIA, 00OpaOOTKY UM XpaHEHHs WH(OpMAIUHU B
KOMIIBIOTEPE WJIM KOMIIBIOTEPHOM cucteMme. Kommbprorepuszanms cBs3aHa C
aBTOMaTU3allMel, MexaHu3auueu, udpoBusauueid M KoHBepcueil. OOBIYHO 3TO
BKJIFOYAET B c€0s IM(PPOBU3ALMIO MTPEABAPUTEILHO 3aJaHHBIX U YETKO OIPEAEIIEHHBIX
CYIIHOCTEW WM NpPOLECCOB. B oTiHMumMe OT 3TOro, BBIYMCICHUE HANPABIEHO Ha
WCCIICJOBAHUE HEONPEACIICHHBIX, HEYETKUX M YacToO IUI0OXO OIpEAeTIEHHBIX
nporeccoB. biarogaps cBoel ncciie10BaTeNbCKOM MPUPOJIE, BEIYMCIEHUE HAIPABIEHO
Ha HWMHTAIMIO WM pPaCUIMPEHUE YEJIOBEUYECKOIO HWHTEIUIEKTA. OJTO KacaeTcs
pauMoHaIN3alUK, JIOTUKU, aIrOPUTMOB, PacCy>KIE€HHI, BBIBOJOB U OLIEHOK. B ero
MHOTOUMCJICHHBIX HMMIUIMKAIMSIX OH BKJIIOYAaeT B ce0s pelieHue MpoodsieM,
KOTHUTUBHBIE CTPYKTYpbl, MOJEJIMPOBAHWE W HHTEJUIEKT HA OCHOBE IIPaBUII.
JIOMUHUPYIOIINKA METOJ MCIOJIb30BAaHUS KOMIIBIOTEPOB B apXUTEKTYpE CErOfHS —
€CTh KOMIbIOTEpU3aLus. KoHIENuryu uim npouecchbl, KOTOpbIE YK€ MPEACTaBICHBI B
yMe In3aitHepa, BBOAATCS, U3MEHSIOTCS UIIN COXPAHSAIOTCS B KOMIIBIOTEPHOW CUCTEME.
B oriauume oT 3TOro, HMCHONb30BAaHWE BBIYUCICHUN B KauyeCTBE HWHCTPYMEHTA
KOMITBIOTEPHOT'O MPOEKTUPOBAHUS B 11€JI0M orpanudeHo. [Ipobiema 3Toil cutyauuu
3aKJIIOYAETCS B TOM, YTO JW3alHEPhl HE HCHOJIb3YIOT BBIYMCIHUTENBHYI) MOIIb
KoMIibtoTepa. HekoTopeie  yriayOnsitoTcs B MaHUNYJSIIUM WM KPUTHUKY
KOMITBIOTEPHBIX MOJIENIeH, Kak OyATO OHU SIBISIOTCS TPOAYKTAMU BBIYMCIICHHUS.
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HecMoTpst Ha TO, 4TO pa3paboTKa MPOrPaMMHOI0 OOECHEYeHHs] BKJIIOYAET B ceOs
HIMPOKUE BBIYMCIUTEIBHBIE METOJbI, MaHUMYISAIMU 3D-MOJENsIMU KOMIBIOTEPA C
MOMOIIBIO MBIIIM HE 0053aTENBHO SIBJISIIOTCS aKTaMu BbluuciieHus. Hampumep, Ha
OCHOBE TEKYIIEro JUCKYpCa KaKETCs, YTO MAHUITYJISALMU C KOHTPOJIbHBIMUA TOYKAMHU
Ha ocHoBe NURBS mnoBepxHocTell CUMTalOTCSI HEKOTOPBIMU TEOPETHUKAMU aKTaMU
BBIYUCIIEHUS. XOTS MaTeMaTU4ecKasi KOHIENUs U mporpammHas peanuzanus NURBS
KaK IMOBEPXHOCTEU SIBISETCS MNPOIYKTOM TMPUKIAAHOTO YUCICHHOTO BBIYUCIICHUS,
MEPEeCTaHOBKA WX KOHTPOJBHBIX TOUYEK Yepe3 KOMMEPUYECKOe IMPOorpaMMHOE
oOecrieueHue sBIsieTcsl MPocTo apUHHBIM MPeoOpa30BaHUEM, TO €CTh MEPEBOIOM.
OTUM aBTOp XOTeld MOMYEPKHYTh pa3Iuuue MEXKIY JBYMS KOHIICHIUSMHU:
"BerunciieHneM" (computation) u "kommbroTepuzaimen" (computerization). Ilonx
BBIYKCIICHUEM aBTOP MOHMMAET MPOIEAYpY IMOACYETa WU OINPEACIICHUE YEro-TO C
MOMOIIBI0 MaTEMAaTUYECKUX U JIOTUYECKUX METOJOB, KOTOpas CTPEMUTCA K
MCCJIEI0BAHMIO, IMYJIALIMH U PACIIUPEHUIO YETTOBEYECKOTO MHTEIUIEKTA. DTOT MPOLIECC
aKTUBHO BKJIIOYaeT B ce0d pacCyXJEHue, JOrMKy, AQJIrOpUTMbl M JpyTue
MHTEJJIEKTYalIbHble aKTUBHOCTU. C Jpyroil CTOPOHBI, KOMIIBIOTEPU3ALIMS OTHOCUTCS K
IIPOCTOMY MCIOJIb30BAaHUIO KOMIIBIOTEpA U1 aBTOMAaTU3aluy 3aa4, TAKMX KaK BBOJ,
o0paboTka unu XxpaHeHwe uHPoOpManMu. B 3TOM KOHTEKCTE aBTOP KPUTHUKYET
npeo0IaIaroui cocod UCIOJIb30BaHUSI KOMITBIOTEPOB B apXUTEKTYPE CErOJHs, TIe
OOJBIIMHCTBO AU3AaHHEPOB PaCCMATPUBAIOT KOMITBIOTEP MPOCTO KaK MHCTPYMEHT IS
aBTOMATHU3allMM UX TEKYIIMX 3aJlay, a HE KaK CPEICTBO JUIsl MCCIIEOBAHUS HOBBIX
BO3MOXXHOCTEM M paclIMpeHusl TpaHul] au3aiiHa. Kpome Toro, aBTop yka3blBaeT Ha
pacmpocTpaHeHHOe 3a0nyKJIeHHe O TOM, UTO TMPOCTble MAHUMYJSALIUU C
KOMIIBIOTEPHBIMH MOJICIISIMHU, TAKHE KAK MEPEMEIICHUE KOHTPOJIbHBIX TOYEK Ha 3D-
MOBEPXHOCTSX, SBJISIIOTCS aKTOM 'BbIYMCIEHUSA". BMECTO 3TOro aBTOp CUMTAET, UTO
TaKhe MAaHUIYJSIUU TPEACTABISIOT CcO00M JuIh 0a30Bble Omeparud U He
WCIIOJB3YIOT TIOJHBIA MOTEHIMAT, KOTOPBIA KOMIBIOTEPHl MOTYT MPEHJIOKUTH B
KOHTEKCTE JaM3aiiHa. B 1emom, aBTOp MNpU3BIBAET MOJb30BaTENeld HCIOIb30BaATh
KOMITBIOTEPHI HE TPOCTO KaK MHCTPYMEHTHI JJIsl aBTOMATHU3AIUH, HO U KaK T1aT()OPMBI
JUTSL KCCIICTOBAHUS, HHHOBAITUI M PaCIIMPSHUS TPAHMI TPAIUIIMOHHBIX uaen [120].
[udpoBasg apxurekTypa MO3BOJISIET CO3[aBaTh (PU3MYECKUE CTPYKTYphl U
BUPTYyaJbHbIE (POPMBI C TOMOIIBIO BU3YAJIU3AIIUU, KOMITBIOTEPHOT'O MOACITUPOBAHUS U
MPOTPaMMUPOBAHUS U MOXKET KaK BKJIIOUATh B CE0s peasibHble 00bEKTHI U MAaTEPHUAIIHI,
TaK U 00X0uTcsl 0e3 HUX BOBCe. B 0OCHOBE HOBOM apXUTEKTYPHOU MapaurMbl JCKUT
“ceHOMEH BOCTIpUATHS, 3aKJIIOYAIOIINICS B (DOPMUPOBAHUH y UYEJIOBEKa TOTO WM
MHOT'O YMOIIMOHAIBHOTO OTKJIMKA, UCTIONB3Ys Pa3InYHbIe BU3yanbHbie 3¢ dexTsl [49].
Metonsl BIMSIHUSLT HA BOCHPUSITUE JIIOJbMH  OKPYXKAIOIIETO IMPOCTPAHCTBA
MPUMEHSIIOTCS IOCTAaTOYHO JaBHO. K JaHHBIM METOJIJaM OTHOCATCSI: CO3JJaHUE JIOKHOM
MEPCTIEKTUBBI, UCKAKEHUE JIMHEWHBIX Pa3MepOB M Mpoure BU3YyaJIbHBIE A(D(PEKTHI.
Heinennue pa3paboTKy B TEXHOJOTUUECKOM cpepe MPUBHOCIT HOBbIE HHCTPYMEHTHI
Y METOZBI IJ151 TOCTHXKEHUS TOM ke 1enu. Tak, ¢ HOMOIIbI0 BO3MOKHOCTEN LIUPPOBOTO
MOJICJIMPOBAHUS CO3JAI0TCA PA3JIMYHbIE CTATUYECKHE U TUHAMUYECKHE MPOEKIINUU, B
TOM YHCJI€ TOJOrPAMMBI, CIIOCOOHBIE pearupoBaTh Ha JAEUCTBUS 4eloBeKa. Takum
obOpazom, MeTadhopriecKoe KUOEPIIPOCTPAHCTBO BCE OOJIbIIE BILIETACTCS B CTPYKTYPY
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COBPEMEHHOW apXWUTEKTYyphl, a CIELUAINCT, pabOTAIOUIMl B pamMKax BUPTYyalbHON
pEaNbHOCTH, MOJYYaeT UMIYJIbC K HOBBIM 3KCHEPUMEHTAM, TPEOYIOIIUX BBICOKOM
cTerneHu abcrpakiuu [7, 58].

Pouerosa H.A. u bapuyrosa E.B. akileHTUpyIOT BHUMaHHUE Ha SMEP/IKEHTHOCTH
noHATUA "IH(PPOBON MPUPOIBI" B KOHTEKCTE CIHMSHHS TEXHOJIOTMUECKOTO Mporpecca
U TyXOBHBIX aCIeKTOB uejoBeuecTBa. /st HuX, udpoBas npupoia CTOUT Ha CTHIKE
BUPTYAJIbHOTO M PEAIBHOI0, BBICTYIIass MOCTOM MEXIYy MaTepUaJbHON M TyXOBHOMU
chpepamu ku3HH. OHHM YTBEpXKIAIOT, 4YTO LUPPOBas Cpela MOXKET CIYKUTh
MHCTPYMEHTOM I'apMOHMU3aLAN B3aUMOJEHCTBHSI MEKIY PYKOTBOPHBIM U JTyXOBHBIM,
IPU YCIIOBUU COXPAHEHUS M yIiayOJeHHs KyJIbTYPHBIX U MOpalbHBIX LIEHHOCTEW B
HaireM ObIThu. [62)].

TexHonOrn4eckoe pasBUTHE IMO3BOJIIECTCS B 3HAYUTEIBHOW MEpPE pPaCIIUpPUTH
METOJIbl COBPEMEHHOI0 apXUTEKTypHOro (opmooOpazoBanus. DopmMupyemsbie
MPOEKTOPOM BH3yaibHbIE d(PPEKThl CIOCOOHBI B 3HAYUTEILHON CTETNIEHU BIIMATH Ha
BOCIIPUSITUE YEJIOBEKOM IPOCTPAHCTBA, B KOTOPOM OH Haxomutcs. lIpencraromias
nepea HUM KapThHA HEOObIYHA U HE COOTBETCTBYET MPUBBIYHOMY BUIY OKPY>KECHHS,
MOKET JIOMaThb MPEACTABICHHE O CYIIECTBYIOIIMX 3aKOHAX JIOTUKH, a MO3TOMY
BOCIIPUHUMATHCS KaK HEYTO HE ITOX0XKEE Ha TO, YTO YEJIOBEK BH N paHee. HekoTopsie
co3gaBaeMble onTudyeckue 3PEGeKThl CIOCOOHBI BOCIPOU3BOAUTH B MO3re UYEJIOBEKa
OLLYIICHHE HCKAXXEHHOT0, N3MEHEHHOI'0 MPOCTPAHCTBA 3a CYET WUIPhI C TIIyOUMHOM,
00BEMOM MJIM LIBETOM CO37aBaeMoOro H3oOpakeHus. CBETOBBIE MPOEKIHMHU MOTYT
¢opMupoBath Ha OejgoM IMOJIOTHE (pacajga Kak CTaTU4YHbIE, TaK U JWHAMUYHbBIC
KpacouyHble H300pa)KeHUs, MOpa)Kalolue BOOOPaKEHHUE M CIIOCOOHBIE BBI3BIBATH
paznuuHble SMoLuHu y HabmoaaTens. Ceroans KpailHe paclipoCTpaHEHO MTPUMEHEHHE
pa3IMYHBIX UHTEPAKTUBHBIX 3()(HEKTOB B yCIOBUSX TOpoAcKoi cpeasl. [lomumo atoro,
BCE dYallle U yYalle MOXXHO HaOJIoAaTh NMPUMEHEHHE TOJIOrpaMM B COBPEMEHHOM
TOPOACKOM IEU3axe.

Yapnb3 JIxenkc, B cBoerl kHure "HoBas mnapagurmMa B apXHTEKType',
paccMaTpHUBaeT Mepexo]l OT MOJAEPHM3MA K MOCTMOAEPHU3MY B apxurtekrype. OH
aHANIM3UPYET, KAK TPAJAULIMOHHBIE MOJIEPHUCTCKUE UJI€ANIbl, TAKHE KAK YHUBEPCAIU3M
U (PYHKIMOHAIBHOCTD, YCTYIIUIN MECTO OOJbIIIEMY pa3HO0Opa3uio (GopM U CTUIIEH,
BIIUSIHUSM U3 PA3HBIX KYJIbTYP U UCTOPHUYECKUX KOHTEKCTOB. J[DKEHKC yTBEPKIAa€T, YTO
MOCTMOJIEPHU3M B apXUTEKType OTpakaeT Oojee CI0KHOE M MHOIrooOpasHoe
NOHMMaHHE OOIIECTBA M KYJbTYpbl, @ TAaKKE CTPEMJICHME K WHTErpanuu pa3HbIX
ApPXUTEKTYPHBIX TpPAAULMA B HOBOM, TMOKOM M HWHKIIO3MBHOM ctuie. Ecmu
paccmarpuBaTh JlkeHkca Y. B KOHTEKCTE HM(PPOBU3ALMUU U TEXHOJOTHUHU, MOXKHO
yTBEpXKAaTh, 4TO OH OOpallaeT BHUMaHUE HA TO, KaK COBPEMEHHBbIE TEXHOJOTHH
BJIMSIIOT Ha apXUTEKTYpHbIE (OPMBI U TPAKTUKHU. LIppoBbIe HHCTPYMEHTHI U METO/IbI
MEHSAIOT TMPOLECC CO3JaHHUsI W BOCHPHUATHS NPOCTPAHCTBA, IPUBHOCS HOBBIC
BO3MOYKHOCTH JIJISl SKCIIEPUMEHTOB M MHHOBALIMK B apxXuTekType. Takum oOpaszom,
JI)KeHKC ToAYepKUBAET HEOOXOAMMOCTH aJanTallid apXUTEKTYPHOU MPAaKTHUKUA K
TEXHOJIOTUYECKOMY MPOTrpeccy M HCCIAEAYyeT, KaK LHU(PPOBBIE TEXHOJOTUU MOTYT
000raTuTh U TPAaHCHPOPMHUPOBATH CMBICI U (PYHKUHUIO 3JJaHUH B COBPEMEHHOM MHpE
[19].
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Kac Ocrepxync, B CBOMX HCCICNOBAaHUSX IO IHH(PPOBOA apXUTEKTypE,
aKIEHTUPOBaJ BHUMAaHHE HA TPUMEHEHUU NHU(PPOBBIX TEXHOJOTHH JUIS CO3/IaHUS
TUHAMUYHBIX, aIallTUPYEeMbIX 31aHui. B cBoeli 3HakoBoi myonukaruu "Hyperbodies:
Towards an E-motive Architecture", oH mnpeacTaBiiseT KOHIEHIMIO "e-motive
architecture", o003Ha4yas apXUTEKTypHbIE OOBEKTHI, CIIOCOOHBIC aMANTUPOBATHCSA U
pearupoBaTh Ha Pa3IMYHbIC BHEITHUE CTHMYJIBI, CO3/IaBasi TEM CaMbIM HHTEPAKTUBHOE
U "KuBOE" apXUTEKTYPHOE MpOocTpaHcTBO [136].

IOBan Hoa Xapapu akmeHTHpyeT BHHUMAaHHE HAa TOM, KaK TEXHOJIOTHYECKHE
WHHOBAIIMM W3MEHSAIOT TYMaHHUCTHYECKHE OCHOBBI OOINECTBA M IEPEONPEACIISIOT
MOHMMAaHUE YeJIoBeUYecKoi mpupoabl. OH paccMaTpuBaeT NU(PPOBBIE TEXHOJIOTUH KaK
dakTop, crocoOHBI TIepeopMHUpPOBaTh TPAIUIIMOHHBIE CTPYKTYPHl B Uepapxuu. B
KOHTEKCTE apXUTEKTYpHOTO (OpMOOOpPa30BaHUS, €T0 MCCICAOBAHUS MMOTUYESPKUBAIOT
HEOOXOIMMOCTh  yueTa dSTOW JOUHAMHUKH TPH  HCIOJB30BaHUM  IH(POBHIX
WHCTPYMEHTOB B IMPOSKTUPOBAHKH, TIC 3IaHMsI M MPOCTPAHCTBA TOJKHBI OTPAXKaTh U
alanTHPOBATECA K MEHSIIOIIUMCS COLMOKYJIBTYPHBIM TIOTPEOHOCTSIM B DIIOXY
UH(POPMAIIMOHHBIX TEXHOJOTHH [ 79].

B uenom, cerogHss MOXHO HaOmoAaTh (HOPMUPOBAHHE HOBOM BHU3yaJIbHOM
napajurMbl, TPAHCHOPMHUPYIOMICH YEIIOBEUYECKOE BOCHPUATHE W  MBIIUICHUE.
[IpoBOIATCS WHTEPECHBIC WCCICNOBAHUS CYOBEKTUBHBIX OCHOBAHHU CPEIOBOTO
NPOCKTHUPOBAHUS B KOHTEKCTE MCUXOACITUUECKUX (HOpM M TU3ANHEPCKUX PEIICHHIA
[35]. 3Hauumas poilb B TaKMX SKCICPUMEHTAX OTBOIMTCS HUPPOBBIM CPEICTBAM
nepefayd, aHaiuM3a W XpaHEHWs JAHHBIX, OJlarogaps KOTOPHIM MHOXECTBO
paccMaTpUBaeMBIX B HCCIEAOBAHMM HJACH BBIILUIM HAa HOBBIH ypoBeHb. B pamkax
NICUXOJIEINYECKON apXUTEKTYPhl CTAHOBUTCS MPOIIE pPa3BUBATh HOBBIE HIEU U
METOABI, a TakXe TMPOU3BOAWTH MAHHITYJSALIWU C IJIACTUKOH OOBEKTOB, YTO
HETIOCPEJCTBEHHO BIIHSET HA CTENICHb X YMOLIMOHAIBLHOTO BO3/ICHCTBUSL.

2.2 Iudposoe ¢dopmoodpazoBaHne KaK BakHelmuii ¢QakTop B
COBPEeMEHHOM APXUTEKTYPHOM NMPOEKTHPOBAHUHU

[Ton apxuTekTypHBIM (POPMOOOPAa30BAHUEM MPUHATO TOHUMATD OIPEICICHHYIO
OpraHM3alMI0 APXUTEKTYPHOTO OOBEKTa C YYETOM BCEX €ro 3HAuYHMMBIX KauecTB.
JlaHHOE TOHATHE OMIpeNeseTcs LEIbIM PAIOoM (PaKTOPOB, KOTOPbIE HEOOXOIUMO
YUUTBIBATH JJIsI PEIICHUS 3a/1a4 IPalOCTPOUTEILCTBA M apXUTEKTYphl. Tak, cCo3aaHue
dbopMBI CBOIUTCS K ONPENENCHUIO JEUCTBYIOIMIUX CHJI, OTPAaHUYEHUMN, YCTONYMBBIX
CBsi3eH M B3aMMOOOYCIIOBJICHHOCTEH [69)].

ApxurextypHoe hopMo0oOpa3oBaHKE MO3BOJIAET CO3/IaBaTh OOBEKTHI HA OCHOBE
TpeOOBaHMI K MX CBOWCTBAM M (DYHKIIMOHATLHBIM BO3MOKHOCTSIM. CBSI3aHHBIC MEKTY
co00if MOCPenCTBOM (GOPMBI U CTPYKTYPBI DJIEMEHTHI APXUTEKTYPHOTO OOBEKTa
00pa3oBbIBAIOT COOOM 1ie5ioe, obecreurBaroliee KOPPEeKTHOE (DYHKIIMOHMPOBAHUE
coopykeHus. OCOOEHHOCTSIMU apXUTEKTYPHOU (POPMBI ABISIOTCS €€ (QU3HYECKUE U
TE€OMETPUUYECKNE XapaKTEPUCTHKH, CHEIU(pUKa pabdOThl HECYIIMX YacTeH, a TaKxke
OpTaHU3aIHsI UCTIOJIb3YEMbIX MaTepHasoB.

OmHuM U3 TPOIECCOB  apXUTEKTYpHOrO  (OpMOOOpPA30BAHMS  CIIYKHUT
KOMITO3UIIMSI, BO3HHUKAIONAs KakK pe3yiabTaT (OPMHUPOBAHMSI CBSA3EH MEXKIY
KOHCTPYKITMEH ¥ (POPMOI U TTOMUMHSIONIASICS OMPEACIICHHBIM MPaBUJIaM TEKTOHUKH.
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CornacHo A. A. BecHuHy, 1moja apXUTEKTYpHOU TEKTOHUKON CJEAyeT MOHUMATh
3aKOHOMEPHOCTH TOCTpoeHust TmpoctpancTtBa [8]. CrouT Takke 0003HAYHTH
BBITEKAIOIIEE W3 CKAa3aHHOIO BBIIIE IOHATHE APXUTEKTOHHKU KakK OIHMCAHHE
CTPYKTYPHBIX 3aKOHOMEPHOCTEH, ONPEACISIONINX CTPYKTYpY 3nanus [ 38].

[Tox mudpoBeIM MOpPGOTEHE30M MOHUMAETCS Tporecc HopMooOpa3oBaHUs C

MpPUMEHEHUEM BBIUMCTUTENbHOU TexHWKW [119]. JlamHBIA MeTOm moapazyMeBaeT
UCITOJIb30BAHUE Psifa KOMIIBIOTEPHBIX CPEICTB MPOEKTUPOBAHUA [JIs CO3JaHUS H
apantauu Gpopmel 00bekTa. L{ludppoBoe MoaenpoBanme. IPUMEHUTEIBHO OYKBaIbHO
KO BCEMY — JIM3aiiHy, MPOCKTUPOBAHUIO, Tpaduke, CTUISIM, U B TOM YHUCIE, K
TEKTOHUKE. ACCOIIMUPYETCS OHO HE CTOJIBKO C KOMIIBIOTEPHBIMH CpPEJICTBAMU
MPOCKTUPOBAHUSI, CKOJIBKO C TMapaMETPUYECKUM MOJECIUPOBAHUEM M HOBBIMH
TEXHOJIOTUSIMU. B pamMKkax IUruTasbHON apXUTEKTYphl IUPPOBas TEKTOHUKA SBIISIETCS
NPSIMBIM aHAJIOTOM TPAJULMOHHOW apXUTEKTYPHOM TEKTOHMKH. OAHAKO, 3TO HOBOE
MOHATHUE JOMOJHUTENILHO BKIIIOYAET B ce0st oOnactu mudpoBoro popmoodpa3zoBaHus,
B TOM YHCIE€ HMMHTALMH, aBTOMAaTU3WPOBAHHOE KOHCTPYHPOBAHUE, MOP(OreHe3.
[uppoBasg TEKTOHMKA CErOAHS BKJIIOYAET B C€0S OrPOMHOE KOJUYECTBO METO/OB
MOJIEJIMPOBaHUS OOBEKTOB APXUTEKTYPHOIO JU3aliHA MOBBIIIEHHON CIOKHOCTH.
B nocnennee Bpems B IPOCTPAHCTBE apXUTEKTYPHOTO POopMOOOpa30BaHUs MOSBUIIOCH
MHO>KECTBO HWHHOBAIIMOHHBIX (DEHOMEHOB, KOTOPBIE MPEXe ObLIN HEIOCTYIHBI B
CBA3W C HENOCTAaTOYHOM TEXHOJOTMYECKOM Pa3BUTOCTBIO LUBHWIM3auuu. B
ApXUTEKTYPHOM fA3BIKE BCErJa CYIIECTBOBAJ 3HAUYMTENBbHBIA PpPa3pblB  MEXKIY
MOHATUSIMU MEXAHUYECKOTO U AIEKTPOHHOTO. U €ciii B MEXaHUYECKOM MUPE AEHCTBUS
HE COBIIAJAI0T BO BPEMEHH, MCXOJbl HE MPEIONpPEETeHbl, a peakuus OTCTAET OT
CTUMYJa, TO B BJIEKTPOHHOM MHUpE INEHUCTBUE U MPOTHUBOACHCTBHE OJIHOBPEMEHHBI,
3¢ dexThl onpeneneHsl cpasy, a BpeMsi U IPOCTPAHCTBO HE YUUTHIBAKOTCS.

[HudpoBoe  dopmooOpazoBaHue pacIMPUIO  BO3MOXKHOCTU  CO3JaHUs
ApPXUTEKTYPHBIX (OPM CIIOKHOM TeoMEeTpHUecKoi (GOopMbl M HAMPABUIO BEKTOP
Pa3BUTHS B CTOPOHY IUIACTUYHOCTH MPOCTPAHCTBEHHBIX KOHCTPYKIUH. Tak, mupokoe
paclpoCTpaHEHUE TMOJIYYMIIM BCEBO3MOJKHBIE BapHaHThl MWIMHAPUYECKHX U
chepruueckux 000JI0UEK, a TaKKe THIepOOTnYecKUX oBepxHocTeit [ 71]. B xauecTBe
npuMepa MOKHO TMPHUBECTH 3[aHUE ABTOBOK3aJa B MEXIyHapOJHOM a’3pOmNoOpTy
nmenn Jxona Kennenu B Hbm-ﬁopKe. dopMa JAHHOTO COOPYXKEHHUS COCTOUT
UCKJIFOYUTEILHO U3  CIOXKHBIX ~ T€OMETPUUECKUX  (Puryp,  MOJUMHEHHBIX
MaTeMaTUYECKUM 3aKOHOMEPHOCTSIM BBICIIETO MOPSJIKA.

CornacHo uccienoBanuio [114], MOXKHO BBIACIUTH Pl BAKHEHIITHUX
npeuMyiecTB npuMeHeHuss 9BM B mporieccax apXUTEKTypPHOTO
dhopmooOpazoBaHus:

— BO3MOXXHOCTb 00pa0OTKHM U XpaHEHUsI OOJIBIIOTO KOJIMYECTBA JAHHBIX,
paboTa ¢ KOTOPBIMHU BBI3BIBAET y UETIOBEKA PSi TPYAHOCTEH;

— COXpaHEHHE NEPBOHAYAIBHON UAEH apXUTEKTOPA, O TOM KaKUM JIOJKEH
BBITJISIAETH ITPOCKT;

— mpocToTa co3aanus Gopmbl OJ1aroaps NPUMEHEHHIO [IU(PPOBBIX 3CKU30B U
MPOTOTHUIIOB,
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— CTMOCOOHOCTH pa3padaThIBaTh HECKOJIBKO BapHAIHM MPOEKTAa B KOPOTKUN
MIPOMEKYTOK BPEMEHU;

— yJy4dlIEeHHOE MOHWMAaHMSI MPOU3BOICTBEHHOIO MIPOIiecca,;

— YIPOILEHHE KOMMYHHUKAIIUU MKy YWICHaMU KOMaH]IbI pa3padOTKu;

— BO3MOXXHOCTb OIIEHKH U KOPPEKTUPOBKHU OIMMUOOK MTPOCKTa HA pAHHUX
JTanax;

— CIOCOOHOCTH MpeayraJblBaTh OyAyIIUe XapaKTEePUCTUKU MPOEKTA.

Knaccuueckoe — pasmeneHue  MEXAy — MMACCHUBHBIMA — HHCTPYMEHTAMH,
oOJieryaomyM1i TBOPUYECKHM TpollecC, MU apXUTEKTOPOM IIOCTENIEHHO TMepecTaer
npuMeHsTbea. Tenepb, HHCTPYMEHTHI U METOJIbI, Oa3UPYIOIIUECS HA KOMITBIOTEPHBIX
TEXHOJIOTUSIX, 3aHUMAIOT Bce 00Jiee BAKHYIO POJIb B MPOEKTUPOBOUYHOM IPOIIECCE U
MOPOM CTaHOBSITCS €ro oCHOBOW. KpeaTuBHbIN BKIIaJ B pa3pabOTKy TOTO WJIM MHOTO
MpoeKTa Tenepb NPUBHOCUTCS B TOM WJIM HMHOW CTEIEHHM M YEIOBEKOM, U
KoMIibioTepoM. CTaTyc caMoro MpoOeKTa TAaKXKE MEHSETCS W Telephb, MPUOPHUTET
aApPXUTEKTYPBI 3aKIIOYACTCS HE CTOJIBKO B WHTYHMIIMH (POPMBI, CKOJIBKO B BBIOOpE
HY)KHOTO BapuaHTa M3 pafa CTEHEPHUPOBAHHBIX KOMIIBIOTEPHBIMH CpEICTBAMU
cTpykTyp. . Duremsbapt B cBoeit cratbe 1962 roma [107] ompenenun mporiecc
apXUTEKTYpHOTO (hopMOOOpa30BaHUs KaK COBMECTHYIO pabOTy YEJIOBEKA, 3a/1aI0IET0
BEKTOpPHI pEIICHUS TMpoOJieM W 3aJaHWui, W KOMITHIOTEPA, BBIMOJHSIONICTO
UCTIOTHUTENbHYI0 (QyHKIHI0. [loaTOMY, KOMIBIOTEp, HE TIOHWMAs ICTETUKUA BBHUIY
OTCYTCTBUS y HETO PEaTbHOTO MBINIJICHUS, HWCIOIB3YeTCS KaK HHCTPYMEHT IS
BBITIOJIHEHUS MHOKECTBA (PYHKITUH, a TAKKE BU3YyaIN3alli1 TIOJYUYEHHBIX PE3YIbTaTOB
Ha Ka)XJ0i U3 craguil pabotel. Tak, B TaHEeMe C BBIYUCIUTEIBHBIMUA YCTPONCTBAMU
aApXUTEKTOpP CHOCOOEH MPOU3BOAUTH Oojiee OBICTPhIE U TOYHBIC BBIYUCICHUS U
MOJICIUPOBAHUSI C BO3MOXKHOCTBHIO OOpaTUTh OoJiblllee BHUMAHUE K ICTETUYECKOU
COCTaBJISIOLIEN NPOEKTA. [Ipr MOMOIIHM COBPEMEHHBIX TEXHOJIOTUM CTAJIO BO3MOKHBIM
peanu3oBaTh MPOEKTHI MOBBIIICHHON CI0KHOCTH. KoTophie panee, BBUIY OOJBIIOTO
o0beMa paboThI, TMTEILHOCTH BEIYUCIICHUN WU X CJIOKHOCTH, HE MPECTABIISAIOCH
BO3MOYKHBIM BBITIOJTHUTD.

CoBpemeHHass apXUTEKTypa 3a BpeMs CBOEro CYIIECTBOBAHUS TpeTeprena
MHOKECTBO U3MEHEHHUH U JI0 CUX IOP MPOJ0KAECT TPaHC(HOPMHPOBATHCS BCIICICTBUC
MEHSIOIIMXCS BHEITHUX YCJIOBHH M MapaJurM, B KOTOPHIX OHAa HaxoauTcs. OmHako,
HECMOTpsI Ha Bce MeTaMOP(O3bI OCHOBHBIC IPUHIIHUIIBI (POPMHUPOBAHUS, TPUMEHUMBIC,
B TOM YHCJIE, K COBPEMEHHOW OPTaHMYECKOW apXUTEKType, MPOAOIKAIOT ITHPOKO
WCITIOJI30BAThCS APXUTEKTOPAMU U HE TEPSIOT CBOCH akTyalibHOCTH. McTopuuecku
apxXuTeKTypHoe (OpMOOOpa3oBaHME MPOUCXOAUT TO TPUHIWINAM aHAIW3a |
oApakaHus IPUPoIe, 0000ICHUS U CO3IaHMs HOBBIX (hopM. OIHUM U3 BaXKHEHIITHX
MPUHITUTIOB OPTaHUYECKON apXUTEKTYPhl SIBISICTCS MPHUHITUI CBS3aHHOCTH WA
nukinaHocTH [83]. JlaHHas KOHIIETIHS MTOAPa3yMEBAET BOCIPUSITHE IPOSKTUPYEMOTO
o0BeKTa Kak Habopa B3aMMOCBSI3aHHBIX CTPYKTYP, XapaKTepU3yEeMbIX BHYTPEHHUMU
3aKOHOMEPHOCTSIMHU BHYTPH 0OBEKTA U CBSA3SIMU C APYTHMH 00bEKTaMH IMPOCTPAHCTRA.
B npuponme d¢opmMa u PyHKuus O00bEKTa HUMEIOT TECHYI0 B3aUMOCBS3b.
KoHCTpyKTHBHBIE 0COOCHHOCTH 3JIEMEHTOB KHMBOM MTPUPOIBI TIPEICTABIISIOT HHTEPEC
JUIST KOHCTPYKTOPOB M apXUTEKTOPOB 3a CYET TapMOHMYHOCTH U  BBICOKOM
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¢yHkuuoHanpHOCTH MX (opMm. Cneays NPUHLKIY CBSI3aHHOCTH, B ApPXUTEKType
HAxXOJAT paclpOCTPAHEHUE CTPYKTYpPbl, aHAJOTWYHbIE OHOJOTMYECKHUM HATTEPHAM.
MIMeHHO B paMKaXx JTUTMTAIbHON apXUTEKTYpPbl BCEBO3MOKHBIE TPUPOAHBIE aHAJIOTUN
HaxoJAT HamOoJiee SPKOE MPUMEHEHHE, KOIJla CO3/1aeTCd HEKOE€ WHTEPAaKTUBHOE
IPOCTPAHCTBO KaK KOMOMHAIINSA TeHEPUPYEMBIX MPU OMOIIN KoMIbIoTepa 3¢ (HeKToB
U pEAIbHBIX 0OBEKTOB IIPOCTPAHCTBA.

B xome cBoero pasButHs IMdpoBas apXUTEKTypa MpOIa HECKOJIbKO
IIOCJIEIOBATEIbHBIX M IEPECEKAIOIIMXCS BIIOCIEACTBUU 3TallOB: MOJYJIBHOCTb,
aBTOMaTu3upoBaHHoe mpoektupoBanue (CAIIP), mapameTpusmM M HCKYCCTBEHHBIN
unTesekT (MN). Cnnerenne NpUHIMIIOB M METOJOB JIAaHHBIX MPAKTUK COCTABIISET
OCHOBY COBPEMEHHOT'0 LIU(PPOBOTO (GOPMOOOPa30BAHUS.

TenaeHIMSA K  YIOPOILIEHUIO M COKPAIEHUIO CKOPOCTH  BO3JBHMIKCHHUS
COOPY’KEHHUH IPUBEJIA K BOSHUKHOBEHUIO MOTYJIbBHOW apXUTEKTYPbl, 03HaAMEHOBABIIIECH
Hayajo  CHCTEMATU3UPOBAHHOTO  NOAXOAAa B  MPOEKTUpPOBaHWU. JlaHHBIN
KOHCTPYKTUBHBIM METOJ MOAPa3yMEBAET PA3AECICHUE CUCTEMBI HA COCTABHBIE YacCTH,
cOo3JaBaeMble OTAEIBHO W B JajibHEWIIeM (QOopMUpPYIOIIHE COOpPHBIM OOBEKT.
MonyabHOCTh UMEET PsJi IPEUMYILIECTB NEPE]l TPAAUIMOHHBIM TPOCKTUPOBAHUEM U
UCITIOJIB3YETCSl JOBOJbHO JaBHO. OJIHHMM M3 CaMbIX MEPBBIX KPYIMHOMACIITAOHBIX
COOpHBIX 3[JaHUM cuuTaeTcs MOCTpoeHHbI B 1933 rogy nom Yunnoy DiiMca. JlaHHBIN
IIPOEKT, BOIUIOUIEHHBIM B KHU3HU MpodeccopomM ucTtopun MckycctBa Pobeptom V.
MaxknapnuHoM, COCTOMT M3 HECKOJBKUX MOJyJIeH, PacloNOkKEHHbIX Ha OETOHHOU
IUINTE W YKPEIJICHHBIA CTaJbHBIM KapKacoM. YJ00CTBO MOAYJIbHBIX 3JaHUN
3aKJIF0YAETCS B BO3MOYKHOCTH NIEPEMEIICHNS X KOHCTPYKIIHNA, TEMOHTUPOBAHMS WIIN
no0aBJIeHUsT MOJYJEH MpH TakoW HEOOXOAUMOCTH. PacmpocTpaHeHHbIE MPUMEPHI
MOMOOHBIX COOPHBIX KOHCTPYKIIMM TakKe SBISIOTCS COOpPHBIE 3/1aHUS, BETPSHBIC
TypOMHBI W JApyrue NpPUBBIYHBIE OOBEKTHI MOAYJIBHOW apXuTekTypbl. [lomumo
YCKOPEHHMS MPOILIECCOB CTPOUTENHCTBA JAHHBIA METOJI CIOCOOEH MOBBICUTH KAYECTBO
M3rOTOBJIEHUSI OOBEKTOB 3a CUET TEXHOJIOTMI aBTOMATU3alli1, & TAK)KE CHU3UTh PUCK
nepepacxoia CpeACTB M 3aJepkeK. Takoe CTPOMTENbCTBO CTAHOBUTCA Ooiiee
IpeacKa3yeMbIM U, Kak cieAcTBUE Oosiee Oe30macHbIM IS 3acTpouuimka. OmHako,
MOJYJBHOE MPOEKTUPOBAHUE BCE KE MMEET Psii OUEBUIHBIX U HEAOMYCTUMBIX IS
pPa3BUTHA TBOPYECKOTO ITPOEKTHUPOBAHUS HEAOCTAaTKOB. (CBENEHHE CIOXKHBIX U
MHOTOYPOBHEBBIX MPOLECCOB CTPOUTEIBCTBA JO MPOCTEUIIUX Omepanuil cOOpKu
Monysied Heu30eKHO OrpaHMYMBAaeT BO3MOXKHOCTH peau3yeMOro Jau3aiiHa,
HaKJIa[plBasi Ha HEro psJ MNOpaBWI W 3anperoB. Pe3ynpTaTbl MOIYJIBHOIO
¢opMooOpa3oBaHusT HE MOTYT BBIXOJUTh 3a O3TH pPaMKHM, 4YTO TPUBOAUT K
OJIHOOOPa3HBIM OCTPOMKAM U CACPKHUBACT apXUTEKTYPY OT Pa3BUTHSL.

[Iporpammuoe  oOecneueHue, pa3pabOTaHHOE i KOHCTPYHMPOBAHUS
WH)XCHEPHBIX 3JIEMEHTOB, OTKPBUIO ISl apXUTEKTYPbl HOBYIO MapagurmMmy oObEKTHO-
OpPUEHTHUPOBAHHOTO  MNpPOrpaMMUpOBaHus. BHeapenwe ngaHHOro Merozga B
apXUTEKTYpHBIE  MpOIECChl  OOYCIOBJIEHO  HEOOXOAMMOCTh  aBTOMaTH3alUU
IMPOCKTUPOBAHMSI HA BCEX OJTalax CTPOUTENIbCTBA: HAuyMHas C pa3paboOTKu WU
3aKaH4YMBasi MOMEHTOM cJauM 00beKTa B 3KCIUTyatauuu. [loMuMo 3Toro, ¢ HoMOUIbI0
nHCTpyMeHTOB CAIIP MOXHO 3HAQUYUTENBHO YNPOCTUTH MPOLECC CO3MAHUA H
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pEOAaKTUPOBaHUs  MPOEKTHOM  JOKYMEHTalWMW, a TaKkkKe  [peaylnpexaaTh
BO3HMKHOBEHHUE OIHUOOK B MTPOEKTE.

OnHuM U3 KpyIHENIIMX HOBBIX CTHIIEH B apXUTEKTYPE MOCIIE MOCTMOIEPHU3MA
IpeacTaeT napaMmMeTpusM, TMOSBHUBIIMICS Mociae cepeauHbl XX Beka W
O3HAMEHOBABIIMKM IIPUXOJ HAYyYHO-TEXHHUYECKOM peBomonuu. [lapamerpusm
NOSIBUJICS. B PE3yJbTaTe IMOMBITOK pa3paboTaTh MPOEKTUPOBOYHBIA  METOJ,
UCKJTIOYAIONIMIA P MpoOJIeM MPEeIIIeCTBYIONINX €My apXUTEeKTYpHbIX ctuieil. Tak,
MOJICPHU3M C MPUCYIIMMH €My NPUHIMIAMHU pa3o0nIeHUs (PYHKIUNA 3IEMEHTOB
ropoga M KOIHMPOBAHUS THUINOBBIX KOHCTPYKIIMHM, OKa3ajcid HE JOCTATOYEH IS
CTPEMUTEILHO MEHSAIOUIErocsl TOPOJICKOTO MpOoCTpaHcTBA. B TO ke Bpewms,
MPULIEAININE HA CMEHY MOJIEPHU3MY JIE€KOHCTPYKTHUBH3M W MOCTMOAECPHU3M XOTh H
OTXOJWJIM OT JIaHHBIX MPHUHIUIIOB, HO BCE K€ HE CO3[]aBaJli CBOM COOCTBEHHBIE
CTPYKTYPHBIX MeTOAbl. C MOSBIEHUEM U PA3BUTHUEM LU(PPOBBIX TEXHOJOTUN HAYAJIO
BUJIOU3MEHATHCS OOILIECTBEHHOE CO3HAaHWE, OKPY’)KAIoOIIasi cpela U METOAbl €€
no3Hanus [52]. Konnenims napaMerpusmMa, IMEIOIIas CBOM YHUKAIBHBIE TIPUHIUTIBL,
oOpena paaMKalbHO HOBBIE LEHHOCTM U 1enu. Crnennanuct, padoTaromMil ¢
IIapaMeTPUIECKUM MOJIEIIMPOBAHUEM, NIEPEXOINUT B HOBYIO KATETOPUIO KOMIIETEHIINN
U ApXUTEKTYpPHOTO BBIPAKEHHS, CTAHOBSCh MPOrPaMMHCTOM, palOOTAIOUIUM C
MaTEMaTUYECKUMH YPaBHEHUSMH [UIsl 3aJaHusl OPUHIUIOB (GopMooOpa3oBaHUs.
JlururanpHas MapaMeTpUuYecKas ~apXUTEKTypa MEHSET [MPUBBIYHYIO  MOJEIb
IpOU3BOJACTBA (Popanu3Ma, CO3AAIONIYI0 O€3rpaHMYHOE KOJMYECTBO MJIEHTHUYHBIX
O0OBEKTOB, Ha HOBYIO MOJI€Jb HM3IOTOBJICHUS OE€3rpaHUYHOrO KOJUYECTBA Pa3HBIX
o0bekToB.  [losiBaeHMe M JaipHEHIIas 3BOJIOLKS METOJOB MMapaMETPUUYECKOrO
dbopmoobOpazoBaHusi MOOYAMIM aPXUTEKTOPOB IMEPEOCMBICIUTH CYIIECTBYIOIINE
IIOAXO/bI B HCIIOJIB30BAaHUHA MAaTEpUAIIOB U CTPYKTYp, IIEPEHECIIM HOBBIM B3IV Ha
CBSI3M MEXIy (YHKIHMEH U (OopMOM, a TakKe HM3MEHWIN IMOHSATHS TEKTOHMKH U
MacmTabHOCTH. OCHOBHOM MPUHIMI AAHHOTO CTHJIA 3aKJIOYasCcsi B HENPEPHIBHOM
mudpepeHIMpoBaHNU, U KaK CIEJCTBUE IJIAaBHOCTH, oOTekaemoctH (opm. Tax,
PUMEPOM MPOEKTA KPYIHOMACIITAOHOTO ypOaHu3Ma sBIsieTCs padoTa apXUTEKTOpa
3axu Xamupa. ['enepanbubiii mian Kapran-Ilenapuk coderaeT B ceOe IMJIABHOCTh U
mudpepeHInanbHOCTh KOHCTPYKIMH, MpUcCyline mnapamerpusmy. Ilomumo storo,
pPACIPOCTPAHEHUE TIOJYUYMJIM CJIOKHBIE CETYAThle IIOBEPXHOCTH, CIUIAUHBI H
NOJBOT/ACIICHUS, 3aMEHSS1 TPOCThIE TeoMeTpuueckue (urypsl. [IpumeuareneH npoekT
Hopmana ®ocrepa — 3panne bosbmoro nsopa bpuranckoro myses B JIoHIOHe.
BHyTpeHHUN [BOp COOpYXKEHHUs IEpPEKpPhIBACT MOJyIpOo3padyHas KOHCTPYKLHS,
COCTOSIIIIasi U3 MHOXKECTBA CTEKJISIHHBIX MaHEJIEH, COEJUHEHHBIX CETYaThIM CTAJIBHBIM
KapkacoM. IMEHHO CTpEeMUTENBHOE Pa3BUTUE KOMIIBIOTEPHOU TEXHUKH, B YACTHOCTH
IIPOTPaMM  T'€OMETPUYECKOIO0  MOJACIMPOBAHMUSA, IPUBEIO K  IOSBJICHUIO
MapaMETPUUYECKOTr0 TMOJAX0Aa B JW3AWHEPCKOW W APXUTEKTYPHOU JEATEIBHOCTH,
IIOCKOJIBKY PAHHEE TAaKUE IMPOEKThl HE NPEACTABISIOCH BO3MOYKHBIM DPEANTN30BATH
BPYYHYIO.

Kaxk u3BecTHO, MpakTHUUECKH 000N reOMETPUYECKU 0OBEKT MOXKHO OMUCAThH
HEKOTOPOM MAaTeMaTH4eCKOor Mojiesiblo. CIOXKHOCTh W, KaK CIIEICTBUE, TOYHOCTH
MIOJTy4aeMOU MOJEIH ONPENENAETCA KOJIMYECTBOM [TAPAMETPOB B CUCTEME YPABHEHUH,
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ONMKCHIBAIOIINX KOHKPETHYIO purypy. B pamkax mapameTpuyeckoi apXUTEKTypbl 15
CO3/IaHUsl TOTO WJIM WHOTO T€OMETPUYECKOro O00BbeKTa paszpabaThIBacTcs cHCTEMa
MIEPEMEHHBIX 3HAYCHUH U PAJT OTPAHUYCHHNA. 32 CUET M3MECHECHHUS JAHHBIX TTapaMeTPOB
peryiupyercss TeOMEeTpHsi M pa3Mep MNOoJydyaeMoil TpexMepHOW (UTryphl, a myTeM
HapaIMBaHUs YMCIIa TApaMeTPOB MOKHO CT€HEPUPOBATH HAUITYUIIYIO U3 BO3MOYKHBIX
dbopmy coopyxkenus. Takum oOpa3om, Omarogaps oOJaerdeHnuro paboThl ¢ 0OBEKTaMU
CIOXHOW (OPMBI, CTAJIO0 BO3MOXXHBIM JIOOMBATHCS BBICOKUX TEXHUYECKUX U
HKOHOMHUYECKHUX MOKa3aTeseil mpoeKTa.

NuctpymenTsl 1mudpoBoro (HopmMooOpa3oBaHUsl IMO3BOJISAIOT paccMaTpUBATh
rOpPOJICKOE TMPOCTPAHCTBO Oo0Jjiee 1EeNbHO M 00bEeMHO, cOOHMpaTh M aHAIU3UPOBATH
Oompie 00beMbl HH(POPMAILIUU, C YYETOM KOTOPOM BIOCIEACTBHH MOXXHO peIlaTh
psan npobiem uHppacTpykTyphl. CerojiHs, CylIecTBYeT cTpeMieHue (popMupoBarth
MHOTOYPOBHEBYIO U HENPEPHIBHO TPaHC(HOPMHUPYIOILYIOCS TOPOACKYIO Cpeny, Jenas
OKpY>KeHHE TUHAMHUYHEE U 00Jiee OT3BIBUMBO K COCTOSIHHIO U JCHCTBHUSIM HAcEJICHUSI.
[udpossie meToasl (GopmMooOpa3oBaHUsl MPU3BAHBI YBEJIUYUTH AJalTUBHOCTD
TOpOJIOB, co3/1aBast KOM(MOPTHYIO JIJIs )KU3HH YesioBeka cpeny [3].

[IpumeHeHre HOBBIX JHHAMHYECKUX TMPHHIOHWIOB  (OpMOOOpa3oBaHUS
MO3BOJIACT PEIIUTh psA MPOOJEeM, CYIIECTBYIOIIUX B paMKax TpaJAUIMOHHOU
apxXUTEeKTyphl. JJonroe BpeMs Aiis yenoBeka ObUIO MPOoIe caMOMy aJanTHPOBAThCS K
CTaTHUYECKON apXUTEKTYpHOU (QopMe, OJHAKO, COBPEMEHHBbIC TEHICHIIMH K
YIYUIICHUIO KayecTBa KU3HU W TYMaHM3AIlMU TEXHOJOTUN TMO3BOJISIIOT M3MEHHTH
CIIOXKUBINYIOCS cuTyanuio. [IpocnexxuBaercss 3ampoc Ha MOABUKHOCTH (HOPM U
IIPOCTPAHCTBA, KOTJ1a HEMPEPHIBHOE U3MEHEHHUE 00bEKTa CTAHOBUTCS OJHUM U3 BUIOB
ero cymiectTBoBanus [68]. MzameHnstomascs popmMa mpoeKTUPYEMbIX 00bEKTOB HAXOIUT
IMPOKOE NMPUMEHEHHE B YEJIOBEUECKOU JCSATEIBHOCTU U, OyAy4dd CIPOBOIIMPOBAHA
HEOOXOMMOCTBIO a/IallTAllMA COOPYKEHUIN K NMEPEMEHHBIM YCIOBHUSIM OKpPY>KaroIIen
CpeIbl, TECHO CBSI3aHA C TIOHATHEM aBTOMATH3AIIHH.

KuneTndeckoe TMpPOCKTUPOBAaHUE SBISETCS OJHUM W3  apPXUTEKTYPHBIX
HaIpaBlICHUH, TOABUBIIKXCS B PE3yJbTaTe 3ampoca Ha aJalnTUBHOCTh. Mcmomb3ys
JTAaHHBIA METOJ, 3AaHUS KOHCTPYHPYIOTCSl TaK, YTO MX COCTABHBIE YaCTH CIIOCOOHBI
nepeMeniaeTcsl Apyr OTHOCHTENBHO JApYyra, He Hapyllas Mpyd 3TOM IEJI0CTHOCTh
CTPYKTYpHI COOpYX)eHHs. B pe3ynpTaTe, co3gaBaeMbple CTPYKTYPhI BKIIOYAIOT B ce0s
aJIaliTUBHBIE ~ TIPOCTPAHCTBEHHBIE  OOBEMBI, CIOCOOHBIE  pearupoBaTh  Ha
U3MEHAIOIIMECS  BHELIHUE  YCIOBUS. Pacrionoxennsi B ['epmanum
MHOTO(YHKIIMOHANBHBIN  cTanuoH  «DenbTrc-ApeHay MpuMeyaTelIeH CBOUM
BBIIBJKHBIM TI0JIEM, KOTOpPOE CIIOCOOHO MEepeMellaThCsl, MPOXOAs oA TpUOyHOU
apeHbl. 3nanue sxe MHcTUTyTa apabCkoro Mupa UMEET O0CO0YyI0 KOHCTPYKIHIO
(acagHbIX K031, CIIOCOOHBIX MEHSATH CBOI CBETOINPOIYCKHYIO CIOCOOHOCTH MO/
BO3JIeIiCTBIEM coiHIIa. Peanu3aius mofoOHBIX COOpYKEeHUM Obljia ObI HEBO3MOXHOU
0€3 HCIOJIb30BaHMS MPOABUHYTHIX TEXHOJIOTHH aBTOMATHU3AIMA U MOICIMPOBAHMUS.
[IpoekTupoBaHKEe OOBEKTOB KHHETHUYCCKOM apXUTCKTYpbl TpeOyeT TpOBEICHUS
pacyeTOB HArpy30K IMOJBIMKHBIX YacTEH W TPACKTOPUHU UX JIBHKCHUS, BHITIOJHIECMBIX
B CITCIIMAJTU3UPOBAHHBIX KOHCTPYKTOPCKHUX MTpOrpamMMax.
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NHTepakTUBHOE  MOJENUPYEMOE  MPOCTPAHCTBO  B3aUMOJECUCTBYET  C
HaxXOoJAIIUMCA BHYTPU HEro  YEJOBEKOM IMOJOOHO KWUBOMY OpraHu3My,
pearupyromeMy ¢ IOMOIIBI PA3JIMYHBIX CEHCOPOB HAa MEHSIOIIMECS BHEIIHHE
yclloBUSL W BO30Oykjarouiue Bo3zaeicTBus. Bocmnpunumaembie u oOpabaTbiBacMbie
KOMIBIOTEPOM HMITYJIBCHI MOTYT OBITh ITPE/ICTABJICHBI B Pa3IMUHON (hopMe: 3BYKOBOH,
Bm3yaibHOM  wim  pusnmyeckor. [lomydennas wHpOpMamms mocie  psna
BBIYHMCIIUTEIBHBIX ONEPALM MOYKET NPOBOLUPOBATH (OPMHPOBAHHUE HEKOTOPOIO
3a[Ial0IIEeT0 CUTHAJIa CUCTEMbl YIpPaBJICHHUS HMHTEPAKTHUBHOTO OOBEKTa, U Jaliee
TpaHC(HOPMHUPOBATHLCSA B OTBETHOE BO3JCHCTBHE HEKOTOPOU MpelonpeieIeHHOM
KOHCTpyKIuen Qopmbl. Takum o0pa3oM, NMPUMEHEHHE KIACCUYECKOTO IMPUHIIMIIA
CBSI3aHHOCTH OPraHUYECKOW apXUTEKTYphl B paMKaxX IUTUTAIBLHON apXUTEKTYpPbl
MO3BOJISIET PEAU30BBIBATh MPOEKTHI, CIOCOOHBIE pearupoBaTh Ha U3MEHEHHUS B
peajbHOM BpPEMEHHM, U TEM CaMbIM CO3J]aBaTh y MPeOBbIBAIOIIEIO B JaHHOM
WHTEPAKTUBHOM IPOCTPAHCTBE YEJIOBEKA OIIYIIEHUE XKMBOTO MPUCYTCTBUS. Takue
apXUTEKTYpHBbIE OOBEKTHI CIIOCOOHBI HE TOJIBKO O0OecreurBaTh (PYHKIIMOHHMPOBAHUE
HEOOXOJMMBIX MEXaHHW3MOB CHCTEMBbI, BBINOJHSS OIPEACIICHHYIO 3a/lady, HO U
(dbopmHpoBaTh y HAOJIKOIATENS TO UM MHOE SMOLMOHAIBHOE COCTOSIHUE.

OpHameHTalbHbIE PUCYHKH MOBCEMECTHO NMPUMEHSIIUCH €lI€ B APEBHOCTH B
paMKax apXWTEKTYPHOW KYJbTYpbl M BBICTYIAJIM B Ka4eCTBE MOCPEIHHKA MEXKTY
OOBEKTOM UM YEJIOBEKOM, TPAHCIUPYS OCO3HABAEMOE WJIM BOCIHPUHHUMAEMOE
OeccozHaTenbHO  cooOmeHne. Takue  HU300pakeHUsST MOIVIM  MCHOJIB30BaTh
OIpe/IeJICHHbIE CUMBOJIBI U 3HAKH, UMEBIIKE ONPEACIIEHHOE CMBICIIOBOE 3HAUECHUE B
TOM WM WHOU KyJbType. CerojgHss BHOBb CTAaHOBHUTCS aKTyaJlbHBIM NPUMEHEHHE
OpPHAMEHTUKH B ApPXUTEKTYpPHBIX mocTpodkax. CoO3MaHHBIA TpPU  MOMOIIU
BBIUHCIUTENbHON TEXHUKH IIUPPOBOIl OpHAMEHT MOXKET OOBEIMHSATE B c€Oe 000JI0UKY
Y TIOBEpXHOCTHBIN y30p [125]. B nannom ciydae nudpoBoit OpHaMEHT CTAHOBHUTCS HE
TOJIBKO YaCThIO MOBEPXHOCTH, HO U OCHOBHBIM YCJIOBUEM CYIIECTBOBAHUS 00OOJOUKH.
®. Mycagwu B cBoeii pabote [134] mpuBOANT CIICTYIONTYO KJIacCU(PUKAIIUIO OpHAMEHTA
M0 €ro 3HAYEHUIO B APXUTEKTYPHOM OOBEKTE: MOBEPXHOCTh, CTPYKTYypa, opMa u
mupma. Bee yaiie opHaMEHT BBICTYIIAET HE B KA4eCTBE JAEKOPAaTUBHOTO 3(dekra, a
BAKHOTO TEKTOHMYECKOrO 3JIEMEHTa CTpOoeHUus. B maHHbIX ycnoBusix (gopmupyercs
ropojickasi cpefa ¢ OOBEKTaMH, OTPAKAIOUIMMHU COLMAJIbHBIE U OOIIECTBEHHBIC
LEHHOCTH W TpeOOBaHUs 3aKa3yMKa, U TEM CAMbIM, TOJIOOHO JPEBHUM OPHAMEHTaM,
BO3HMKAET SI3bIK KOMMYHUKAIIMH JIFOJICH, KYJIbTYPbl U OKPY>KAIOIIETO MPOCTPAHCTBA
[9]. [TpuMepoM npUMEHEHHsT OpHAMEHTa B HM(PPOBON apXUTEKType CIYXKHT 3/1aHHUC
PeiiBeHCOOpHCKOTO KOJIIEHKa AU3aliHa B KOMMYHUKaIuii, Bo3Benennoe B 2010 roay
B Jlonnone. B nanHOM mpoekTe opHamMeHTaabHOE oopMIiIeHHE (acana COBEPUICHHO
MEHSIET  BOCIPHUATHE  YEJOBEKOM  37aHus. MHOXKECTBO  MOBTOPSIOLINXCS
reOMETPUYECKUX H300paxkeHudt 3(PGEKTHO BBIIEIACT COOPY)KEHHE U  CO3/aeT
OLLYIIEHHE YEero-T0 HOBOro, Kak OyATO 000J0YKa KOHCTPYKIMHM M3rOTOBJIEHA W3
KAaKOro-TO HEBMJIAHHOTO paHHee, MNPUYYJIMBOrO MaTtepuana. TakuMm o00paszom,
COBpPEMEHHbIE IIU(PPOBBIE OPHAMEHTHI OTPAXKAIOT CTPEMUTENIbHYIO BUPTYAJIU3ALMIO
0OILIECTBa, MPUBHOCS B PEAJIbHOCTh HEpEaIbHbIE TEOMETPUUECKHE Y30Pbl U CTAHOBSCH
uxX yacTelo. OpHaMeHTalbHbIE 3JIEMEHTHl OaJaHCUPYIOT MEXIy UU(POBBIM U
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peajgbHbIM MUpPaMU, OJ00OHO COBPEMEHHOMY 4eloBeKy. OHU MPEeACTaOT 3JIEMEHTOM
CaMOUJCHTH(PHUKAIIUN YEJIOBEKa, YKa3bIBas Ha TNI00ATbHOE MOBBIIICHUE 3HAYMMOCTH
KOMITBIOTEPHBIX TEXHOJIOTHH Jij1s ob1iecTsa [44].

Texnonorun MM Ha cOBpEMEHHOM 3Tare SIBIIAIOTCS KpallHEel pa3paboTKoil B

yepene HOBBIX TEXHOJIOTHH, OOpEeTIIHX KOJIOCCAIbHYIO IMOMYJSIPHOCTH B
ApPXUTEKTYPHOM IPOEKTUPOBAaHUM. J[aHHAs TEXHOJIOTHS YK€ JOCTaTOYHO IIMPOKO
pacnpocTpaHeHa B pa3HbIX oOmactsax Hayku. IIpumenenme UM B apxutekrtype
OTKPBIBAET KOJOCCAJIbHBII 00bEM BO3MOXHOCTEH, BBI3BOJISISL JIOMOJHUTH U
YCOBEPUIEHCTBOBATh TEXHOJIOTUM MPOEKTHUPOBAHUS IMPAKTUYECKH HA BCEX HTAIlOB.
[TogpoOHBINE 0030p W aHaAIU3 WCIOJB30BaHUA TexHoJoruii MU B coBpeMeHHOM
apXUTEKTYpE pacCMOTPEHBI B 5 TJIaBe JaHHOUM pabOTHI.
CraHoButcsa Bce 0oJiee OYEBHUACH 3alpOC HAa U3MEHEHHE TPaJUIIMOHHOTO crocoba
cTpouTenbeTBa. [lokamyi, OAHUM W3 CaMbIX NEPCIEKTUBHBIX HA CETOAHSIIHUMN JIEHb
CHOoCO00B peanu3ali apXUTEKTYpHBIX (GopM siBIsieTcss cTpouTenbHas 3D-mevarts.
Kommnanus «Apis Cor» 3aHUMaeTCs CTPOUTETBCTBOM 3/1aHUN ¢ TPUMEHEHUEM JTAHHOU
texronoruit [90]. B xapTpumkax MoOMIbHBIX 3D-IpUHTEPOB HAXOAUTCS IIEMEHTHAS
CMECh, KOTOPasi METOJIOM HACJIauBaHUs CO3/AET KapKac cOopykeHus. B cpaBHeHuu ¢
TPAOULIMOHHON PYYHOM KJIQJKOM NaHHBIA IPOLIECC BO3BEICHMS CTEH OKA3bIBACTCS
ObIcTpee B necaTku pa3. [leyaTHbli criocod CTPOUTENBCTBA MPU3BAH 3aMEHUTH COOOM
IPOIIECChl MPOU3BOJCTBA OCTOHHBIX OJIOKOB M paboTy Opuramsl crpouteneit [78].
OcHOBaMM TMPEUMYIIECTBAMH CTPOUTENIbHOM 3D-meuatu SBISIOTCA TOBBILICHHAS
IPOAYKTUBHOCTh, TOYHOCTb M POBHOCTH IIOBEPXHOCTEW, a TaKK€ BO3MOKXHOCTH
co3gaBaTh (POPMBI, KOTOPBIE TPATULIMOHHO OBUIO pEan30BaTh CIOKHO MM BOBCE
HEBO3MOXHO.

bnarogaps texHonoruu 3D-IpUHTEPOB CTala BO3MOXKHOW pealin3alys CaMbIX
HEOOBIYHBIX (POPM, MO3BOJISISI APXUTEKTOPAM HE OrPAHUYMBATH CBOIO (DAHTA3MIO U €llie
OompIe CONMMKAET MCKYCCTBO M apXUTekTypy. Tak, B 2017 romy nHa «Konkypce
HEOOCKpeOOB” aMEpUKaHCKOIro U3aHus «eVoloy ObLI peACcTaBiIeH MPOEKT BHICOTHOM
OaHu, (popmMa KOTOPOH MOJTHOCTHIO BEIOMBAIACH U3 TPAAULIMOHHOIO MPEACTABICHUS
o Hebockpede [87]. CozmaTenu mpoekTa yTBEpKAarT, 4To Onarogaps 3D-nedatu
XKene300eTOHHbIX (opM OamlHM B CKOPOM OyaylieM TMOSIBUTCS BO3MOXHOCTb
BOCIPOM3BECTH apXUTEKTYPHbIE OOBEKTHI TAKON CII0)KHOCTH.

C nosiBI€HHEM MHHOBAI[MOHHBIX TEXHOJOTUYECKUX PECYPCOB IMTPOCKTUPOBAHKE
apXUTEKTYPHBIX 00BEKTOB CTAJIO TpHoOpeTaTh HOBYIO hopmy. I[losBisitoTcs Bce Ooee
HECTAaHJApTHbIE  KOHLEMNUMM M  METOJbl  PEIICHUA  pa3JIMYHBIX  3aj4ad
dbopmoobOpazoBanusi. OAHUM U3 MPUMEPOB TAKUX DKCHEPUMEHTAIBHBIX METOJIOB
ABJISIETCS] BUJ JUTUTAIBLHOTO MPOECKTUPOBAHUS C MCIOJIB30BAHUEM MY3bIKH M 3BYKa.
HauGosnee n3BecTHBI paboThl KOMIIO3UTOpa U apxutekropa S. Kcenakuca, B KOTOPbIX
OH CO3/1aJ1 COOPYKEHUSI HA OCHOBE TEX K€ aAJITOPUTMOB, YTO U COOCTBEHHYIO MY3bIKY
[64].

B pa6ore [0], mnpeacraBaeH 0030p OSKCHEPUMEHTOB II0 CO3JIaHHUIO
apXUTEKTYPHBIX (POPM C MPUMEHEHHEM KJIETOYHBIX aBTOMATOB. JlaHHAsi KOHUEMUHUs

MOJCIUPOBAHNA 3aKIIIOYacTCsA B CIIOCOOHOCTH )IHCKPCTHOfI MOACIIN KIICTOYHBIX
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aBTOMAaTOB I'€HEPUPOBATH TPEXMEPHBIE MATTEPHBI, TP IPYIIIUPOBKE KOTOPHIX MOKHO
co3aaBaTh (popmy coopykeHui. BO3MOKHOCTH TPUMEHEHUS U PA3BUTHS TEXHOJIOTHUN
KJIETOYHBIX AaBTOMATOB B apXUTEKTYpPE CETOJIHA MPEACTABISAIOT OOJIBIION UHTEpEC IS
uccienoBareneil  Ojmaromapss CrIOCOOHOCTSAM JaHHOTO MeEToJa B TeHEepaluu
CaMOOPraHU3YIOIIMXCS CTPYKTYp U MX CBOOOJIHOM BbIOOpE [144].

Takum o6pazom, "BcrpamBanue" MUGPOBBIX TEXHOJOTHH B apXUTEKTYPy
yIIy4IIaeT Ka4ecTBO W 3(PGPEKTHBHOCTh MPOEKTUPOBAHUS, obOecreunBasi OOJBIIYIO
rMOKOCTh M BO3MOXXHOCTHU JUJISi AKCIIEPUMEHTOB € (OpPMOM M MPOCTPAHCTBOM.
[MudpoBoe ¢popmooOpa3oBaHue SBISETCS BaKHEHIIMM (HaKTOPOM B COBPEMEHHOM
ApPXUTEKTYPHOM NPOEKTUPOBAHUHU, TMOCKOJBKY OHO MpeiasiaracT Oojiee TOYHBIE U
CJIOHBIE (POPMBI IO CPABHEHUIO C TPAJAUIIMOHHBIMU METOIAMH.

2.3 @OyHKOMOHAJbHBIE BO3MOKHOCTH 1HUGPOBOIi  KYJLTYpPHl B
apXUTEKTYPHOM (popMO0OOPA30BAHMH HA COBPEMEHHOM JTalle

[MudpoBass KynbTypa MPENOCTaBISIET pPa3HOOOpa3Hble (PYHKIMOHAJIBHbBIC
BO3MOXXHOCTH B apXUTEKTYpHOM (OpMOOOpPa30BaHUKM HAa COBPEMEHHOM JTarle.
HekoTtopsle U3 HUX BKIIIOYAOT:

[TapameTpuueckoe MoJEIMpOBaHUE O0O03HAYAET MCIIOJIB30BaHUE LU(DPOBBIX
WHCTPYMEHTOB JUIs CO3JIaHUs MOJEJIEd Ha OCHOBE 3apaHee YCTaHOBJIEHHBIX
MapaMeTpoB U MPaBWI. IJTO NPEAOCTABISECT APXUTEKTOPAM HHCTPYMEHTApHUil IJis
u3MeHeHus: GOpMbl U CTPYKTYpBI MPOEKTa, a TaKXKe /JIs aHaju3a TOTO, KaK 3TU
W3MEHEHUS] MOTYT MOBJUATh Ha JIPYTrM€ XapaKTEPUCTUKH IPOEKTa, HAMpUMEp, Ha
OCBellleHUE,  JIHEProdPPeKTUBHOCTL  WJIM  BeHTWIsAIUIO. B pesynbrare
napamMeTpuuecKoe MOJEIUPOBAHUE YBEIMYMBAET T'MOKOCTb IMPOEKTUPOBAHMS,
MPENIOCTaBIIsAE BO3MOXKHOCTh OBICTPO pa3pabaThiBaTh U MOAM(PUIMPOBATH pa3HbIC
koHuenuuu (opm. B stom Ilatpuxk lymaxep siBisierca KiroueBo (Qurypoi B
Pa3BUTHH NApAMETPUUYECKOTO U3aiiHa B apXUTEKType. Ero B3risapl Ha apXUTEKTypy
aKIIEHTUPYIOT BHMMAaHHME Ha TOM, YTO COBPEMEHHBIM JH3ailH JNOJDKEH 00J1a7aTh
CHOCOOHOCTBIO K afjanTaldyd. DTO 03HAYAET, YTO apXUTEKTYPHbIE OOBEKTHI JOJKHBI
OBITh  CIIOCOOHBI  MPUCIOCAONMBATHCS K  PA3JIMYHBIM  YCIOBHSIM, OyIb TO
KIIMMaTudeckre (GakTopbl, (PyHKIIMOHAIBHBIE TPEOOBAHUS WA COIMOKYIHTYPHBIM
KOHTeKCT [84].

s llymaxepa coBpeMeHHbIE TOPOJCKUE JaHAAaPThl CTAHOBSITCS Bce Ooliee
CIOKHBIMHU W MHOTOCJIOMHBIMU. B CBSI3M C 3TUM OH BHUIUT APXUTEKTYpPYy Kak
MH(OPMAIMOHHYIO CUCTEMY, KOTOpasi MOKET MOMOYb B aJaNTalliyd U pearupoBaHUU
Ha ATy CJI0XXHOCTb. C 3TOM TOYKHU 3pEHUs, apPXUTEKTYpPHbIE OOBEKTHI CTAHOBSTCS HE
MPOCTO CTAaTUYHBIMHU  COOPYXXCHHUSIMH, HO W JUHAMUYHBIMH CTPYKTypaMmH,
CIIOCOOHBIMH U3MEHSATHCA U PearupoBaTh Ha OKpy:katouryto cpeny. Onnako [lymaxep
HE MIPOCTO MPHU3BIBAET K MHHOBAITUSM, OH TaK)K€ KPUTUKYET YCTOSIBIITUECS MPAKTUKH B
apXUTEKTYpHOM TMpoekTupoBaHuHU. [lo ero MHEHuIo, TpaJUIMOHHBIE METOJbl HE
COOTBETCTBYIOT OTPEOHOCTSIM COBPEMEHHOIr0 MHpa. BmecTo 3Toro oH mpeaiaraer
WCITOJIb30BAaTh HOBBIE TEXHOJIOTUHU W MOAXOMABI JIs CO37aHusl OoJjiee pelIeBaHTHBIX U
GbyHKIMOHATBHBIX IpOcTpaHCTB. [Ipu Bcem 3TOM, ocHOBHOM akiieHT [llymaxepa — Ha

MPOJIBIKEHUN U BHEAPEHUM WHHOBAIMN B apxuTekType. Ero yOexaenune B ToMm, 9TO
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JUTS IOJIEP/KAaHUs] COLIMAIIBHOTO U KYJIBTYPHOTI'O IPOrpecca BaJKHO HEYCTAHHO UCKATh
HOBbIE NYTH M PEIICHMs, JeJIaeT €ro OJHUM U3 Haubojee IUCKYCCHOHHBIX U
BJIMSTEIBHBIX (PUTYP B COBPEMEHHOM apXuTeKkType [84].

AxuM MeHrec cocpenoTauMBaeTCs Ha HMHTErpaluyd MaTepUalbHOU H
MOP(}OIOrHYECKON HCCIIEeIOBATENIbCKON JIEATEILHOCTH B MPOIIECCE aPXUTEKTYPHOTO
npoeKkTupoBaHus. OH HCCIEQYEeT BO3MOXKHOCTH, NPEIOCTaBISEMbIE LU(PPOBBIM
INPOCKTUPOBAHUEM W  KOMIIBIOTEPHBIMU  TEXHOJOTHSIMH, B  COYETaHUU C
OMOJIOrMYECKUMHU IPUHIUIIAMY ¥ HaTypalbHBIMU MaTepragaMu. MeHrec yTBepxKaaer,
YTO 3TO COYETAHHE MOKET MPUBECTH K CO3/IaHUIO 00Jiee YCTOMUMBBIX U a/IallTUBHBIX
APXUTEKTYPHBIX PpEIICHUH, KOTOpPbIE ONTUMAJIBHO HCIIOIB3YIOT PECYPCHl U
3¢ (hEeKTHBHO pearupyioT Ha OKpysKaromyo cpeay [128].

[MudppoBbie 3KOCHCTEMBI O0003HAYAIOT CETEBBIE CTPYKTYpPbI, BO3HUKIIHUE
Onarogaps 1UGPOBON KyJIbType, I/€ pa3dyHble IU(PPOBbIE HHCTPYMEHTHI,
IIPOrpaMMBbI U TAHHBIE COEAUHSIOTCS, YTOOBI MOAIEPKUBATH APXUTEKTYPHBIN MPOLECC.
OTH CUCTEMBI MPEINOaraloT HCIOIb30BaHHEe WH(POPMAIMOHHBIX cucteMm [6], 6a3
JAHHBIX, 00JIAYHBIX TEXHOJOTUA M JPYTrux HU(POBBIX PECypcoB, obseryas oOMeH
uH(popMalue, COBMECTHYIO padOTy U yNpaBJI€HUE TPOCKTaMHU.

Texnonorus "uu@poBoll IBOMHUK" NEWCTBUTENHHO MPEAOCTABISACT HOBBIC
BO3MOKHOCTH [JIl apXWUTEKTOPOB M cTpoutesied. OHa MO3BOJSET UM CO31aBaTh,
TECTUPOBATh U YJIyUIIaTh CBOU IPOEKTHI B BUPTYAJIBHOM CpeJe 10 TOT0, KaK HAUHETCS
pealbHOE CTPOMTENBCTBO WM HKCIUTyaTalusl. JTO YMEHBIIAET PUCKU OLIMOOK U
yBenMuuBaeT 3(PPEeKTUBHOCTh Mpolecca MpoeKTHUpoBaHUs. brarogaps TouHOU
BUPTYaJIbHOM MOJENHU PEATbHOTO OOBEKTa apXUTEKTOPbl MOTYT aHaJU3UPOBATH
pa3iMuHble aCIIEKThI 3JaHUs WM UHPPACTPYKTYpbl, TAKKE KaKk NOTpeOJICHUE SHEPTUH,
OCBEILICHHOCTH WJIM BO3JIEMCTBUE OKPYKAOIIEN CPEIBL.

AHanuTHKa JaHHBIX B KOHTEKCTE LU(POBON KyJIbTYphl CTaja HEOTHEMIIEMOMN
YacThIO apXUTEKTYpHOU mpakTUKH. C TOMOLIBIO COBPEMEHHBIX IMPOTPAMMHBIX
pPELICHU apXUTEKTOPbl MOTYT aHAJIM3UPOBATh M BU3YAJIM3UPOBATH pa3JIMYHBIC
aCmeKThl TMPOEKTa, TaKhe KaK IOTOKH JIOJeH, YpOBEHb OCBEHIEHHOCTH WU
HEProdp(HeKTUBHOCTb. IDTO O0OTamaeT MNpOeKTUPOBaHUE, Jenas ero Ooiee
aJIalTUBHBIM K pealbHbIM YCIOBUSAM U MOTPEOHOCTAM MOJIb30BATENEH, U B KOHEUHOM
UTOTE BEJIET K CO3JaHUI0 00JIee YCTICIIHbBIX U YCTOMYMBBIX aPXUTEKTYPHBIX OOBEKTOB.

B uenom, nudpoBas KyJabTypa OTKPbIBACT HIUPOKUM CIIEKTP BO3MOKHOCTEH JJIst
apXUTEKTOPOB B CO3/JIaHMHM MHHOBAIIMOHHBIX U 3()(PEKTUBHBIX (POPM B MPOEKTaX, C
NOMOUIbI0  UCHOJb30BaHUS  MAapaMETPUUYECKOr0  MOJEIUPOBAaHUA, LU(DPOBBIX
HKOCHCTEM, ITU(PPOBHIX JBOMHUKOB U AHAIUTUKU JaHHBIX.

[{udpoBuzarus BIMsSET Ha Bce OOJIbILE OTpaciieil SKOHOMUKH, U 3TO CBA3aHO HE
TOJIBKO C €CTECTBEHHOM 3BOJIOLMEN PBIHKA, HO W C 3a/layaMu, IMOCTAaBJICHHBIMU Ha
ypOBHE PYKOBOJCTBa CTpaHbl. [IpoekThl IM(ppoBU3aLIUK HAMIPABJICHHI HA MOBBILLICHUE
KauecTBa MPOAYKIMH W YCIyr, VIyYIIeHHWE WX JOCTYNHOCTH, TOBBIILICHUE
0e30MacHOCTH, MOJEIHPOBAHNE MPOLECCOB U UCTIOIB30BAHNE UM POBBIX TEXHOJIOTHIA,
takux kak Digital Twin u 4D I'IC.

Wurerpaumonnas miarpopma "Hurterpa 4D-Ilnanera 3emns" sBisercs
OT€UECTBEHHbIM  MPOrPAMMHBIM  MPOAYKTOM, CIIOCOOHBIM  PEIIUTh  33Jayud
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nuppoBuzanu. OHa MPEAOCTaBIAECT Cpeay TpPEXMEpPHBIX Mojenell 00BEeKTOB
ynpaBieHus 1 HaOmoAeH s, chopMUpOBaHHBIX Ha 0a3e reoIe3NYECKUX U3MEPEHUN B
€IMHOI cCUCTeMe KOOPAUHAT U BpeMeHH. DTa Iatdopma odecrneunBaeT BO3MOKHOCTH
uH(GOPMAIMOHHOTO 0003peHus1 00BEKTOB, BKIIIOUas UX (POPMY U pa3MEIICHHE, a TAKKE
UHCTPYMEHTBl MPOCTPAHCTBEHHOTO U aTpubyTuBHOro ananmmza. OHa Takke
obecnieunBaeT 3D Bu3yanuzamnuio MpoIuioro, TEKyIIero M MPOTHO3HOTO COCTOSHUS
OOBEKTOB, a TaKXKe TEPPUTOPHM M JOpOT, BKIOYAs HMCIOJIH30BAaHHE MEXaHHU3MOB
JOTIOJIHEHHOH peanbHOCTH [59)].

OCHOBHBIE 3JIEMEHTHI Mepexojia K HUPPOBOMY MPEANPHUSNTHIO BKIIOYAIOT
nocTpoeHue UUPpPoOBbIX Mojeneil  00BEeKTOB HHPPACTPYKTYpbl B  €IMHOM
KOOPJIMHATHO-BPEMEHHOM TPOCTPAHCTBE, CO3JaHUE IUMPOBBIX BBICOKOTOUHBIX
KOODAMHATHBIX CHCTEM HAa OCHOBE CIYTHUKOBBIX CETEH BBICOKOTOYHOIO
NO3UIMOHUPOBAHUSA, OPraHU3alUI0 HENPEpPhIBHOIO  MOHUTOPUHIa  OOBEKTOB
MH(PACTPYKTYphl C aBTOMATHYECKOW BbIIAYel MpeAynpexIeHuid 00 WHUUIEHTaX,
MOHUTOPUHI  COCTOSIHMSI OOOpYIOBaHHS UM TEXHUKH C MPOTHO3HMPOBAHUEM
NOCJIEICTBUM, CO3JaHUE€ MOOWJIBHBIX CPEACTB KOHTPOJS  MECTOIOIOKEHUS
NOJBW)XKHBIX OOBEKTOB W IEPCOHANIA, a TaKXke pealu3alilo KOMILIEKCa
BBIUMCIIUTEIBHBIX CPEACTB  [Js  JAUCTAHIMOHHOIO  YOpPaBJICHUS  OOBEKTaMH
UHPPACTPYKTYPHI M aBTOMATU3AIIUU TEXHOJIOTUYECKHX omnepanuii [91].

[uppoBuzanus npeanpuaTus oOECEUUBAET IMOJIHYI0 HHTErPALAI0 MEXAY
IIOJI30BATENIEM,  NPOAYKTOM, CHCTEMOM  YOPABJICHHS  NPEANPUATHEM U
UHQPaCcTpyKTYpoi, popMHUpYst HOBbIE CKBO3HBIE IU(PPOBBIE TEXHOJIOIMH OPTaHU3aALUN
ar000ro mporecca. DTO BKIIOYAET YCOBEPIIEHCTBOBAHWE CUCTEM aBTOMATHU3alUU
NPEANPUATAS U oOecreueHrs ero 0e30macHOCTH, pa3BepThIBaHUE ceTel MU(POBOM
CBsI3M, CO3/laHue IUGPPOBBIX MOJEIeH OOBEKTOB MHPPACTPYKTYpPHl U MPUMEHEHUE
CUCTEM  MHTErpallii  IPOCTPAHCTBEHHO-BPEMEHHBIX  JIaHHBIX, MOHUTOPHUHIA
COCTOSIHUS TEXHUYECKUX CPEJICTB U ABTOMATU3ALIMK TEXHOJIOTHUYECKUX OTeparuil.

[HudpoBuzamus cyobeKkTa SKOHOMHUUECKON ACATEILHOCTH TpeOyeT HUu{pPOBOTro
ONMHCaHUs 00BEKTOB MH(PPACTPYKTYPHI B paMKax I'€OMPOCTPAHCTBEHHBIX KOOPAUHAT U
BpeMeHu. [ 3Toro 3¢p(eKTUBHO HCHONB3YETCS BBICOKOTOUYHOE CITyTHHKOBOE
MO3ULIMOHUPOBAHKE, KOTOPOE MO3BOJIAET CO3/1aBaTh LU(PPOBBIE MOJEIH POLECCOB U
3D Mopenu 3maHUN U COOPYKEHUU. ['€onmpOoCTpaHCTBEHHOE MO3WIIMOHUPOBAHUE C
NPUBSA3KOM KO BpPEMEHHM [O3BOJSIET OPraHU30BaTh CKBO3HBIE TEXHOJOTWU
IPOEKTUPOBAHUS, CTPOUTEIBCTBA, TEXHUUYECKOTO 00CTYKUBAHUS U OXPaHbl 0ObEKTOB.

B nenom, nudpoBusanus npeAnpusTAR 1 CUCTEM SKOHOMUKH OCYILECTBIISETCS
B €IMHOM TEXHUKO-TEXHOJIOTMYECKOM I10JIE C HCTOIb30BaHMEM U(PPOBBIX MOJIEIEH,
WHTETPAlMU JTAaHHBIX M HOBBIX TEXHOJIOTHM, YTO OOECIEYMBACT MOBHIIICHUE YPOBHS
HaJIC)KHOCTH, OC30ITaCHOCTH M 3(P(HEKTUBHOCTH.

[Tpu peanuzaruym KOHIENIIAN TUPPOBU3AIUN KPYITHBIX TPOU3BOCTBEHHBIX WIIN
TPAaHCIOPTHBIX KOMITAHWM, WHTerpanuonHHas mnatdopma "Wurerpa 4D-Ilnanera
3emiis" MOpPEeAOCTABISIET BO3MOYKHOCTh CO3JaHUS W TOIJACPKKH TOJTHOLEHHOTO
"undpoBoro ABoMHMKA" (PUINUECKOW CUCTEMBbI (HANpUMEpP, MPOU3BOJCTBEHHOIO
npoliecca) B pealbHOM BpeMEeHH. DTOT "UUPPOBOM NBOWHHUK" ONTUMU3BHUPYETCS C
MCIIOJIb30BAHUEM HMHTETPUPOBAHHOTO MYJIbTU(PHU3NYECKOT0, MHOIOMACIITA0OHOTO U
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BEPOSITHOCTHOT'O MOJICJTUPOBAHMS PA3IUYHBIX CUCTEM M O0BEKTOB. B pamkax 3Toro
MOJICTTUPOBAHUS HCIIONB3YIOTCS Jydinue (U3HuecKue MOJIEIH, JaHHBIC TaTYUKOB,
UCTOPUYECKHE JaHHbIC, Pe3yIbTaThl MPOTHO30B U Ipyras HHPpOpMAaIHs.

JIoCTOBEpHOCTh M aKTyabHOCTh '"mupoBoro kjoHa" oOecreuynBaeTcs
MEXaHU3MOM KOHCOJHMJIAUWU HH()OPMAIMOHHBIX MoOJENeH U HHPOPMAIIMOHHBIX
TEXHOJOTHMM B UHTErpallMoHHON Tuiargopme. B  pamkax »3Toro mexaHusma
UCIIOJIB3YIOTCS ~ TakM€ KOMIIOHEHTBI, KaK TpPEXMEPHOE MOJIEITUPOBAHHE B
reounopmanuonneix cucremax (3D THC) u Bo Bpemenu (4D THUC),
uHpopmaImoHHoe MojienupoBanue 3nanuil (BIM), nundopmanmoHHbie KOMIIOHEHTHI
ArcGIS s pemenuit Ha 6a3e reorpaduueckoro noaxoaa (BISDM), monenupoBanue
MHTEIUIeKTyalbHbIX 3Heproceredt smart grid (CIM), Gonbmive nanusie (BigData),
uckyccTBeHHbI uHTEIEKT (Al), BuUpTyanbHas peanbHOcTh (VR) M nomosHeHHas
peansHOCTh (AR) [67].

Tpexmepnoe moaenupoBanue B [ IC He TOJIBKO HIMUTUPYET PEATBHOCTD, HO U
NPENOCTABIISAET HHCTPYMEHTHI JJI1 aHAIN3a, MOJAECIMPOBAHUSA U MPUHATUSA PELICHUN
OTHOCUTEIBHO OOBEKTOB M CyOBEKTOB yIpaBieHHs. B MHTerpalimoHHON miatgopme
UCIIOJIB3YIOTCSL BCE JOCTYIHBIE THIBI JAHHBIX, TaKME€ KaK peiibed, N300pakeHus
MECTHOCTH, TEKCTYPa, MOJIETU 31aHHi U apyrue nanuele o0bix I'C, koTopkle mocie
NPUBS3KU K KOOPAMHATAM U TOOABJIEHHS JOTOIHUTEIBHBIX T€ONMPOCTPAHCTBEHHBIX U
aTpUOyTUBHBIX JAHHBIX 00pa3yIOT TPEXMEPHBIE T€ONPUBA3aHHBIE IPOCTPAHCTBEHHBIE
mozaenu (3D TUC). Ilpu paccMOTpeHHMH TakuMX MOJENe B pa3pe3e BpeMEHU
noJryyaeTcst YeTBeproe usmepenue (4D), koTopoe Mo3BosSeT aHATM3UPOBATh MPOIILIIOE
Y MOJIEIMPOBATh OyyIIHE COCTOSTHUS OOBEKT.

CyMMupys BBIILIECKAa3aHHOE, MBI MOKEM CJI€JIaTh BBIBOJ, YTO HA JJAHHOM 3Talle
apXUTEKTypa He CIocoOHa MEHSTHCS TaK OBICTPO, KAaK MPOUCXOIAT CTPYKTYpHbIE
npeoOpa3oBaHuss B caMOM [porpaMMmupoBaHuM. HecmoTps Ha oOrpomHbIe
NPEUMYILECTBA HECTAHAAPTHBIX OOBEKTOB COBPEMEHHON apXHUTEKTYpbl, MHOTHE
aApPXUTEKTOPBI CTAIKUBAIOTCS C TPYJHOCTSIMU IPU peanu3aluyd CBOMX MPOeKToB. Ha
JAHHBII MOMEHT HET 00I1IeT0 MHEHHSI KAaKUM JOJIKEH BBITJISIIETh COBPEMEHHBIN ropo
Y KaKUMU METOJIaMH JIOJKHO MPOU3BOJUTHCS €ro MPOeKTUpoBaHue. B ganbHeilem
UCCJIEIOBAHUM HEOOXOAMMO OINPENEIUTh CYUIECTBYIOUIME METOAbl MPEOJOJICHUS
npobyieM 1udpoBoro (hopMooOpa3oBaHKWs M HAMETUTH TCHICHIWHU pa3BUTHS [44]
oynyuieit apxutektypsl (IIpunoxenue b puc. 3, 4).

Tpanchopmupyst mpakTUYECKH BCE METOJAbI U MHCTPYMEHTBI, U3 KOTOPHIX OHA
COCTOMT. B JaHHBIX yCHOBHSX apXWUTEKTOpaM KpailHE Ba)XXHO OCO3HaBaTh
CYIIECTBYIOIIKE MTPoOIeMbl PopMOooOpa30BaHUs, aKTyalbHbIC HA CETOAHSIIIHHUM JICHb.
OT0 HEO0OXOIMMO JJIsi CBOEBPEMEHHOTO O0O3HAu€HHUs CYLIECTBYIOIIMX B
MPOCKTUPOBAHUM TPYAHOCTEH U JaNbHEWIIEeH pa3paboTKH MyTeHd WX PpEIICHUS.
BO3HUKHOBEHNE U BHEAPEHHUE HOBBIX KOMITBIOTEPHBIX TEXHOJOTUI B apXUTEKTYPHBIE
MPOLIECCH HE TOJBKO OOJErdyusio paboTy KOHCTPYKTOPOB, HO M NPEBBICHIIO HOBBIE
3aJlayy, C KOTOPHIMH HAYYHOMY COOOILECTBY MPHUIILIOCH CTOJKHYThCA BIepBbie. DakT
TaKMX W3MEHEHWH, SBIAIONIMXCS €CTECTBEHHbIM (DEHOMEHOM, O3HAMEHOBBIBAECT
HACTYIUICHHE HEKOEro KPU3UCHOTO MOMEHTA, KOTOPBIM MOXET B 3HAYUTEIbHOU
CTENEHU M3MEHUTh CYUIECTBYIOIIME APXUTEKTYypHbIE MapaaurMbl. OCTaeTcsl JHIb
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HaO0JII0AaTh 32 XOJOM MCTOPUU U 3a TEM, KaKO€ HalpaBJICHUE apXUTEKTypa MPUMET B
Oyaymem. OpHO SICHO TOYHO: JlaHHAas JUCUUIUIMHA OyAeT MpOAOIIKaTh
HBOJIIOLMOHUPOBATh  MOJ  BO3JCHCTBHEM MEHSAIOMIErocs OOmIeCTBA M €ro
MOTPEeOHOCTEH, a B OTBET TaKKe OyJeT BIMATHL HA YEJIIOBEKA M €T0 OIIYIICHHS OT
npeObIBaHMs B MPOCTPAHCTBE TOPO/A.

Hcxons w3 BTOpOH TWaBel MU(PpPOBas KyJIbTypa B apXUTEKType HMEET P
MEXaHU3MOB U (akTopoB, a Takxke "BcerpanBanue" IMQPPOBBIX TEXHOJOTHHA B
apxutektype (IIpunoxenne b Puc. 1.17).

TexHomornyeckue  WHHOBALMKM  SIBISIACH ~ MPOTpeccoM B 00JacTu
MH(OPMAIMOHHBIX TEXHOJIOTHA, TOSIBJICHUE MOITHBIX MEPCOHATBHBIX KOMITBIOTEPOB U
CHEIUATU3UPOBAHHOTO MPOTPAMMHOI0 00€CTIeUeHHUs], TO3BOJIUII apXUTEKTOpam Oosee
3¢ (}EKTUBHO U TOYHO cO3/1aBaTh cBoH npoekThl ([Tpumoxenue b Puc. 1.18).

CAD (Computer-Aided Design) mosiBiieHHe KOMITBIOTEPHBIX HHCTPYMCHTOB
WU3MEHUIIM METOJ] apXUTEKTYPHOTO IPOCKTUPOBAHUS, MO3BOJSSA CO3/aBaTh Oosiee
CJIOKHBIC ¥ JieTam3upoBaHHble Mojenn ([Tpunoxkenne b Puc. 1.19).

BIM (Building Information Modeling) cnenyromuii mar mocime CAD.
[To3BonsieT co3maBaTh HE MPOCTO FE€OMETPUUECKUE MOJEIU, HO U MOJEIHU C MOJHOU
uH(popMaIMelt 0 MaTepHaiax, TEXHUYECKUX XapaKTePUCTUKAX M JPYTHUX acIleKTax
spanus ([Ipunoxenne b Puc. 1.20).

3D-meyath W POOOTH3UPOBAHHOE CTPOWMTEIBCTBO, NPHUMEHEHHE JTHX
TEXHOJIOTUI B apXUTEKTYype U CTPOUTEIHCTBE MO3BOJISIET PEATU30BHIBATH CIOMKHBIC
dbopMbl U yMEHbIIATh yenoBeueckuit paktop npu crpoutenserse (IIpunoxenue b Puc.
1.21).

CoBpeMeHHbIE IHM(PPOBBIE METOJIBI MPOSKTUPOBAHUS: AITOPUTMHUYECKOE,
napamMeTpuuecKoe, TeHepaTUBHOE U T.JI. - C HCIOJb30BAaHWEM MPOrPAMMHPOBAHUS
apXUTEKTOPhl MOTYT CO3/aBaTh JMU3aliHBI, Oa3WPYIONIMECS Ha OMPEACIICHHbBIX
QITOPUTMAaX W TEePEMEHHBIX, YTO TIO3BOJIAET CO3/1aBaTh YHHUKAJIbHBIC U
ontuMu3upoBaHHbie npoctpancTia ([Ipunoxenue b Puc. 1.22, 1.23).

BupryanbHas W JOONOJHEHHas pealbHOCTh - TexHosorum VR m AR
MIPEIOCTABIISIOT HOBBIE CIIOCOOBI B3aUMOJICHCTBHUS apXUTEKTOPOB C UX MPOEKTAMH U
KJIIMEHTaMH, TMO3BOJSAS "MOrpy3uThbes" B Oyayliee MNPOCTPAaHCTBO €IIe JO0 €ro
peasibHoTO cTpouTenbcTBa ([Ipunoxenne b Puc. 1.24).

MupoBas uHTETpaIus U OOMEH MaHHBIMH - HHTEPHET CACNal BO3MOXXHBIM
OOMEH OIBITOM U JAHHBIMU MEXKIy apXUTEKTOpaMHU BCETO MHUpPA, YTO CTUMYJIUPYET
OBICTpOE pacnpocTpaHEHWE HOBBIX UJCH M TEXHOJIOTUH. B TOM 4ynciae HHCTPYMEHTHI
u mnatdopmel Big Data, Autodesk 360, hopmat IFC u ap (ITpunoxenne b Puc. 1.25).

DKOJIOTUYECKOEe M YCTOWYMBOE CTPOUTEIBCTBO - HU(PPOBBIE TEXHOJIOTHUU
MO3BOJISIOT JIYYIlI€ aHAJIU3UPOBaTh W ONTHUMHU3UPOBATH SHEProdPGEeKTHBHOCTD
3JIaHUi, BOAONIOTpeOaeHNe U npyrue sKonorudeckue acnektsl ([Ipunoxenne b Puc.
1.26).

B nenom, pasButHe 1UpOBOI KYJIBTYpHl B apXUTEKTYype SBISAACH OJHHUM W3
MOHATUM, coYeTaeT B ce0e KYJbTYPHO-TEXHOJOTHMYECKOTO IMpOrpecca, HOBBIX
MOAXOJ0B K MPOCKTUPOBAHUIO M M3MEHSIOIIUXCA TMOTpPEOHOCTEH o0I1ecTBa. OTH
W3MCHCHHS TIO3BOJISIOT B3aWMOJCHCTBOBATh B MEKIUCIUIIMHAPHOM TOJIXOJIC
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co3zaBaTh Oosiee (DYHKIIMOHAJIbHBIC, YCTOWYUBBIC M KPEATUBHBIC ApPXUTEKTYPHBIC
OOBEKTHI.

Takum oOpa3zoM, nudpoBas KyJdbTypa B apXUTEKType Ha OCHOBaHUU
MexaHu3MoB u  (aktopoB wumeer "BcerpamBanme" B oOmactm  mmdpoBoe
MIPOCKTUPOBAHKE, a TAKKE BO BCEX cdepax JAETATHHOCTH. DTUM MU(PPOBas KyJIbTypa
CTAHOBUTCSI HEOTHEMJIEMOM YacCThIO COBPEMEHHOW apXUTEKTYpbl, HHTETPUPYSICH B
0a3oBbIC MIPOEKTUPOBOYHBIC MPOIIECCHI 1 paciupsis BO3MO>KHOCTH
dbopmooOpazoBanusa. OTH TEXHOJOTUM JO00ABJIAIOT THOKOCTh W JETaau3alliio B
MIPOIIECC APXUTEKTYPHOTO IIPOCKTUPOBAHUS, OTKpPHIBas HOBBIE TOPU3OHTHI IS
NanbHENIINX UCCIEI0BaHUM.

BbIBobI O BTOPOMY pa3jaeiy

1. BrrasneHbl Kto4eBbie (PaKTOPHI U MEXAHU3MBbI, KOTOPHIE BIUSAIOT Ha
IIPUMEHEHHE MU(PPOBBIX TEXHOJOTHH B apXUTEKTYPHOM (POopMOOOPA30BAHHMH, TAaKHX
KaK COIMalIbHO-A)KOHOMHMYECKHUE, KYJIbTYPHBIE, TEXHOJOTUUECKUE, U UX aHAJIU3.

2. Ha ocHoBe poBeIeHHOTO aHaIn3a pa3paboTaHa TeOpeTUIECKasi MOJIEb,
OMUCHIBAIONIAS BIUSHUE LUQPPOBBIX TEXHOJOTMH Ha MPOLECC APXUTEKTYPHOIO
dbopmooOpazoBaHus, U HUACHTU(UKALMSI OCHOBHBIX MEXAaHU3MOB  BIIMSTHUSA

(ITpunosxenue b Puc. 1.27,1.28, 1.29, 1.30, 1.31, 1.32, 1.33, 1.34, 1.35, 1.36).
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3 APXUTEKTYPA U IHU®POBAS KYJbTYPA: JUAJEKTHUKA
B3AUMO/JIEVICTBUS

B pazoene paccmompenvr ocobennocmu 63aumooericmeus apxumexmypuvl u
yugposoil Kyremypul, a makdce ouarekmuxa ux couyemanus. Iloopazoen 3.1
AHATUBUPYIOMCSL AKMYATIbHble MEeHOeHYUU APXUMEKMYPHO20 hOpMO0OPA308aHUsL NPU
UCNONIL308AHUU YUPDPOBLIX MEXHONO2UL, BbIAGIAS HOBAMOPCKUE NOOX0ObL U MEMOObL.
Iloopazoen 3.2 oceemneno npsimoe 8o3oeticmaue Yuhposoi Kyivmypvbl HA NPOYeccvl
Gopmoobpazosanus, onpedensii OCHOBHbIE HANPABIEHUS. 3MO20 GIUAHUL U €20
pesynomamol. [loopazoen 3.3 akyenmupyem HUMAHUE HA CIOHCHOCMAX U NPOOIeMAax,
CBA3AHHBIX C UCNONB30BAHUEM YUPPOBLIX MEXHONIO2UU 8 apXxumekmype, 0003Hauas
HOMEHYUANbHble NPOMUBOpedUsi U 6bl306bl. Bblgoovl no pazdeny noosooam umoau
ananuza, onpeoensis 6eKmopbl OANbHEUUUX UCCTe008aAHUL 8 OAHHOU 0Oaacmu.

3.1 CoBpeMeHHbIe TeHJACHIMH B APpXHUTEKTYPHOM (opmMooOpa3oBaHuu C
KCI0JIb30BAHHEM HU(PPOBBIX TEXHOJIOTUM

Apxutektypa XX-XXI BexkoB mepecraer ObITb TPOCTO  (PUBNYECKUM
IPOCTPAHCTBOM, M B CBETE TEXHOJIOTMYECKOTO Mporpecca U HUQPPOBOM pEBOIIOLNH,
OHa HBOJIIOLIMOHHUPYET, OOpeTasi HOBOE HU3MEpPEHHE B KHOEPHPOCTPAHCTBE. ITO
IIPOCTPAHCTBO, KOTOPOE BOCCO3MA€T W JOMNOJHSET PEAJIbHOCTh, CTAaHOBSCH
HEOTHhEMJIEMOM YaCThIO COBPEMEHHOTO MHPA.

ApXHUTEKTypa M MaTeMaTHKa, SBISIOIIMECS OCHOBOM HCKyCcCTBA W HAayK
COOTBETCTBEHHO, OOpa3yloT OCHOBY JJIA Pa3BUTHS LHUPPOBOM apXUTEKTypsl. B
OPOLLIOM, 3TH JUCHMIUIMHBI YK€ JIEMOHCTPUPOBAJIA CBOIO  COBMECTHYIO
apdextuBHOCTS. COBpeMeHHAs! 3pa UH(OPMAIIMOHHBIX TEXHOJOTUN paCUIUPSIET ATY
CUHEPIUI0, Npenajarass HOBbIE BO3MOXKHOCTH. TeM He MeHee, HE3aBUCHMO OT
pacTylIEero BIMSHHUS MaTEeMaTUKA W  IEPENOBBIX TEXHOJIOTMM, 3HAYMMOCTH
UHTYWUTUBHOTO MOJIX0J1a B XyJI0°)KECTBEHHOM IIpolLiecce HE JOJHKHA ObITh YMEHbLICHA.
[Tpu ycnoBum cobOmoneHuss OanaHca MeXAY TYMAaHUTApHBIMH U TEXHUYECKUMHU
acriekTaMu, Oyayiiee nuppoBOi apXUTEKTYPbI BRITTIAAUT oberarorum [61].

B snoxy mudpoBoro "B3phiBa' BO3HMKAET MOTPEOHOCTh B HOBBIX METOJIAaX
apXUTEKTYypHOro (opMOOOpa30BaHUs. DTH METOJbl JOKHBI YUUTHIBATh CIIOXKHBIE
B3aMMOCBS3H, BOSHUKAIOIINE TP B3aUMOJEHCTBUM LHU(POBOro U PU3NIECKOTO MUPA,
1 OBITh OCHOBAHBI HA CHCTEME Hay4YHBIX MMO3HaHUN. PazBuTre nu(pOBBIX TEXHOIOTHI
B APXUTEKTYpEe MPUBOAUT K TOMY, YTO TPAAUIIMOHHBIE (DOPMBI TpaHC(HOPMHUPYIOTCS, a
UX BUPTyaJbHbIE "TEHNU" CTAHOBATCA NPAKTHYECKH HEOTINYUMBI OT PEAJTbHOCTU. DTO
nepeomnpeaeneHie GopM U UX MNPEACTABICHUS OTKPHIBAET HOBBIE MEPCIEKTUBBI B
apXHUTEKType U TPeOYeT COBEPIICHCTBOBAHMS MEeTO10B (hopMooOpaszoBanus [88].

Hukonac Herponounre, Beayiuii nmuoHep B 00J1acT HUGPOBBIX TEXHOJIOTUN U
ocroBarenb MIT Media Lab, BeIIBHHY IPOTPECCUBHBIE UIEH O TOM, KakK MUGPOBOE
IPOEKTUPOBAHUE MOXKET PaIUKaIbHO TPAaHCPOPMHUPOBATH MPAKTUKY APXUTEKTYPHI.
Ero wuccienoBanuss M MHHOBAalUMM IOJYEPKUBAIOT 3HAYEHUE WHTEPAKTHUBHOCTH,
aNalTUBHOCTH M YMHOM HWHTErpalMd TEXHOJIOTUH B apXUTEKTYPHBIX OOBEKTaX,
npejjaras Oyayuiee, T/€ 3JaHUS CTAHOBATCS HE MPOCTO CTPYKTypamH, HO U
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pearupyromyuMy OpraHu3MaMi, CIIOCOOHBIMU B3aUMOJIEHCTBOBATh C OKPYXKAIOLUIUM
MHUPOM ¥ CBOMMH oOuTaTessiMu [53].

B CcOBpeMEHHON apXHUTEKTYpE ACATEIBHOCTh APXUTEKTOPOB, Taknux Kak .
I'eppu, 3. Xagup, ®. Otro, T. Uro, I'. Jlunn, M. XaHcmeilep u apyrue,
CBUJICTEIBCTBYET O aKTUBHOM HCIIOJB30BAaHUHM LUMPOBBIX TeXHONOTHH. OHuU
MOJIB3YIOTCSL PA3JIMYHBIMU KOMIIBIOTEPHBIMU MPUIIOKEHHUSIMHU ISl IPOEKTHPOBAHUSA,
takumu kak Gehry Technologies, Rhino, Grasshopper, ArchiCAD, SketchUp mu
Jpyrue. ITo NO3BOJISIET CO31aBaTh CJIOKHbIE U YHUKAJIbHBIE ()OPMBI, OITUMU3HPOBATH
IPOLECC IPOEKTUPOBAHUS U YUECTh BCE MapaMeTpbl OOBEKTA HA PA3HBIX CTAIUAX €ro
KU3HEHHOr0 IMKJIa - OT HJEH JO BOIUIOLIEHUS B pEaJbHOE 3JaHue. ITO
CBUJETEIBCTBYET O TOM, YTO METOAbl IPOECKTHUPOBAHMUS, OCHOBAHHBIE Ha
UCIOJIb30BaHUU LIM(PPOBBIX TEXHOJOTWH, HE TOJBKO MPUILIM, HO U OCTAIOTCS Ha
nepeHEM Kpae COBPEMEHHOM apXUTEKTYpHOU MpakTUKU. COBpeMEHHAs apXUTEKTypa
MPOXOJUT Yepe3 MEPHOJl 3HAYUTENIbHBIX WU3MEHEHUHN, ONMpPENEsEMbIX MPEXIE BCErO
OBICTPBIM pa3BUTHEM LU(PPOBBIX TexHOJOrui. IlapameTpuueckoe MpoeKTUPOBAHUE,
QITOPUTMHYECKOE NPOEKTHPOBAHUE, NMPUMEHEHHE BUPTYAJIbHOHM M JONOJHEHHOU
peanbHOCTH, UCTIOJB30BaHue 3D-nieyaT B apXUTEKType, HUPPOBOE MPOU3BOJCTBO U
BIM (Building Information Modeling) — Bce 3T moaX0abI U TEXHOJIOTHH UMEIOT BCE
OoJbIIeE BIMSIHUE HA MPOLECCHI IPOEKTUPOBAHUS U CTPOUTENIBCTBA.

[TapameTprueckoe NPOEKTUPOBAHUE IIO3BOJIAET APXUTEKTOpPaM CO3JaBaTh
Oosee CIOXHBIE M aJalTUBHbIE (OPMBI, HCIOJIb3YsS ANTOPUTMBI U MapaMeTphl.
ANTOpUTMHUYECKOE NPOEKTHUPOBAHUE, B CBOKO OYEPENb, IO3BOJSET T€HEPUPOBATH
LeNble apXUTEKTYpHbIE (DOPMBI M CTPYKTYpPhl Ha OCHOBE OIpEAesIEHHOro Habopa
IPaBUJI WIH aJITOPUTMOB.

BupTtyanbHas ¥ IONOJHEHHAs] pealbHOCTh OTKPBIBAIOT HOBBIE BO3MOXKHOCTH
JUTSL BU3YaIM3alldd apXUTEKTYPHBIX MPOEKTOB M co3faHus Oosiee 3(h(HEKTUBHBIX
pabouux mnponeccoB. 3D-meyaTh, B CBOIO OYe€pelb, BHOCHUT PEBOJIIOLUIO B
CTPOUTEIBCTBO, TMO3BOJSASL  ObICTpO U APQPEKTHUBHO  CO37aBaTh  CIIOXKHbBIC
apxutekTypHbie ¢popmbl [138].

[MuppoBoe NpPOU3BOACTBO MpPEAJIara€T HOBbIE METOJbl W MaTepuUabl s
CTPOUTENIBCTBA, B TO BpeMsi kak BIM cTtanoBuTCs Bce Oosiee BaXXHBIM UHCTPYMEHTOM
JUTSL KOOPAMHALMY U YIIPABIEHUSI CTPOUTEIBHBIMU MPOEKTAMHU.

B sTom nogpaszaene Mbl NoAPOOHO PACCMOTPUM HEKOTOPBIE U3 3TUX TEHACHIIUMA
- B 4acTHOCTH, 3D-nieuarh, mapaMeTpuyeckoe 1 aJropuTMUYECKOE POEKTUPOBAHNUE.
OTU MOAXOABI U TEXHOJIOTMH YK€ HMMEIOT OOJbIIOE BIMSHHE HA COBPEMEHHYIO
apXUTEKTYpY U, 0€3yCIOBHO, OyIyT UTPaTh KJIIOUEBYIO POJIb B €€ OyAyLIeM pa3BUTHH.

[TapameTpuueckoe MOJEIMPOBAHUE OTKPBIBACT MEpPEe]] apXUTEKTOPaMH HOBBIE
TOPU30HTBI U TMPEACTaBIseT COOOM MHHOBALIMOHHBIA MOAXOJ K apXUTEKTYpHOMY
OpOEKTUPOBaHMUIO. B 1eHTpe 53Toro mnojaxojga HaXOAMUTCA CO3JaHHE TUOKUX,
JUHAMUYECKUX MOJIENEH, B KOTOPBIX Ka)Ibli MapaMeTp B3aUMOCBSI3aH C APYTHMH.
DTO B3aUMOJICHUCTBHE MMAPAMETPOB HE TMPOCTO CIy4yailHOE, OHO MOXKET OBITh
(dbopMalIi30BaHO M OMpEIETICHO Yepe3 MareMaTuueckue (POpPMyJIbl U alTOPUTMBI, YTO
MO3BOJISIET APXUTEKTOPAM CO3[1aBaTh CJIOKHBIE M YHHUKaJbHbIE TE€OMETPUUYECKHE
(bOpMBI U KOHCTPYKIIMH.
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D10 rubKoe B3aMMOJCICTBUE MAapaMETPOB JAET ApXUTEKTOpaM HEBUAAHHbBIC
BO3MOXKHOCTH ISl DKCIEPUMEHTUPOBaHUS ¢ (opMaMu U aJalTalud MPOEKTOB K
U3MEHAIOIIMMCS yCIIOBUSIM U TpeOoBaHusiM. Kpome Toro, mapamerpuieckoe
MOJICJIMPOBAHUE  ABTOMATHU3UPYET U  YCKOpSET MpoLecC IPOECKTHUPOBAHMS,
oOecrnieunBasi OBICTPOE CO3JAHHME JETAIM3UPOBAHHBIX IPOCKTHBIX JTOKYMEHTOB U
BbIYMCIICHUN. Takol MOaX0 HE TOJbKO 3KOHOMHT BPEMs, HO U YJIyYIIAeT Ka4eCTBO
ApXUTEKTYPHBIX peIIeHUH, jaenas ux Oonee TOYHBIMH, OIPGEKTUBHBIMU U
aJanTUPOBAHHBIMU K CHENU(UUECKUM YCIOBHUSIM HUCIOJIb30BaHUA. B TO Bpems kak
MapaMeTpUYECKOE MOJEIMPOBAHUE 3aTPAaruBacT TEXHOJOTUYECKYH) CTOPOHY
apXUTEKTYPHOTO MPOEKTUPOBaHUs, LU(]poBU3aIMs B 0oJjiee IMHMPOKOM KOHTEKCTE
OXBAaTbIBaeT Trj00aJbHbIE WM3MEHEHUS B OM3HEC-MOJENSIX M METOoAax YINpaBlCHUs
OpraHu3allield, BbI3BAaHHBIE BHEAPEHHEM HUPPOBBIX TEXHOJOTUH. DTOT Mpoliecc
BKJIIOYaeT B ce0s HE TOJbKO MpPSIMOE INPUMEHEHHE HOBBIX TEXHOJIOTUH, HO U
NIEPEOCMBICIICHHUE, aAaNTallu0 U ONTUMHU3aLUI0 OU3HEC-TIPOIIECCOB, CO3JaHUE HOBBIX
HU(POBBIX MNPOAYKTOB M YCIYT, YJIYYIICHHE ONEpaluoOHHON 3((PEKTUBHOCTH U
KOHKYPEHTOCIOCOOHOCTH oOpraHu3zaiuu. B »3TomM cwmbicine, nudpoBu3auus u
AITOPUTMHYECKOE  MPOCKTUPOBAHHE  SIBJISIIOTCA ~ COBPEMEHHBIMU  TPEHJIAMH,
00eCTIeYMBAIOIIMME MPOTPECC B APXUTEKTYPE U APYTHX cepax AesreabHocTH [46].

[TapameTpu3M CTan KIIOUEBBIM HAIPaBICHHUEM B apXUTEKType Hadanma XXI
BEKa, MPEACTaBIsIsl COOOM pe3yJbTaT MCCIAEAOBAHUN W SKCHEPUMEHTOB BEIYIIMX
MHUPOBBIX apXUTEKTOPOB. OTO HANPABJICHHE XapaKTEPU3yEeTCS  YHHUKAIbHOU
TeopeTnueckor T1uiargopmoirt, chopmynupoBanHoii Ilarpukom I[llymaxepom, u
aKIIEHTUPYET BHUMAHUE HA B3aUMOCBS3SIX APXUTEKTypHOW (OopmMbl U (PYHKIMU B
KOHTEKCTe TmocThopau3mMa — DKOHOMHUYECKOW CHUCTEMBl,  ONpeaestoen
COBpeMEHHbIE 3ampochl obmectBa. Kpome Toro, mapameTrpusm mnpeajiaraeT HOBBIN
B3TJISI]] HA TPAJUIMOHHBIE apXUTEKTYpPHbIE KAaTErOPUH, TAaKUE KaK MacIITaOHOCTh U
TEeKTOHHKAa. HecMOTps Ha KpUTHKY, CBSI3AHHYIO C KECTKOCTHIO (POpMOOOpa30OBaHMUS,
HalpaBjeHUE MOJYEPKUBAET QJaNTALMI0 APXUTEKTYpPbl K  U3MEHSIOIUMCS
OOIIIECTBEHHBIM YCIIOBHSIM, UCTIOIB3Ys COBPEMEHHBIE METOJIbI TPOSKTUPOBAHHS [5)].

3axa Xaaua u ee apxutektypHoe 0ropo Zaha Hadid Architects mpocnaBuinch
Onaromapsi  BEJMKOJIETHOMY MAaCTE€PCTBY  HMCIIOJIb30BaHUS  MapaMeTpUYECKOro
MPOCKTUPOBAHMS B CBOeW pabore. 3axa XaauJ, MepBasi >KCHIIWHA, YJIOCTOCHHAs
[Ipemun Ilpuiikepa, BHECIA PEBOIOLUIO B COBPEMEHHYIO apXUTEKTYpy, MPUMEHSS
COBPEMEHHBIE KOMITBIOTEPHBIE TEXHOJIOTHH ISl CO3JAHUSI HEBEPOSTHO CIOXKHBIX U
YHUKaJIBbHBIX (QopM. BrepBwie mapamerpudeckuil au3aiiH ObUI HCIOJIB30BaH 3axa
Xamun B mpoekte Llentpa coBpemennoro uckyccrBa Posenran (Rosenthal Center for
Contemporary Art) B Cuncunnatu, CIIA. 3nece yxke MOXHO OBLJIO YBHIETh
WCIOJIb30BaHNE HEJIWHEWHOTO [HM3ailHA U CJIOKHBIX T€OMETPUH, KOTOPBIE CTallv
BU3UTHOM KapTOUKOW apXUTEKTypHOro Oropo. OJHAKO WUCTUHHBIM TOTEHIIHAI
napamMeTpUuecKoro Ju3aiiHa BrepBble ObLT MOKa3aH B MPOEKTE MY3€sl COBPEMEHHOIO
uckycctea «MAXXI B Pume». Myseit «MAXXI» B Pume mpencrasuser coOoit
3pEIUIIHYI0, JUHAMHYECKYI0 W (YHKIHMOHAIBHYIO CTPYKTYpy. BHyTpu 31aHus
IJIaBHBIE HKCIO3UIIMOHHBIE MPOCTPAHCTBA MPOHU3AHBI CUCTEMOM BOJHOOOPA3HBIX
IIOTOKOB, KOTOPBIE CO3JAIOT HENPEPHIBHOE INPOCTPAHCTBEHHOE HAJIOKECHHE.
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XapakTepHble s NPOEKTOB XaaWuJ IUIaBHbIE JUHUM U KPUBOJIMHEHHBIE (POPMBI
JOCTUTAIOTCS Onarogapsi MPUMEHEHUIO MapaMEeTPUYEcKOro mnpoekTupoBaHus. llpu
3TOM caMu (OPMBI U TPOCTPAHCTBA My3es OBLTM HE MPOCTO CO3JaHBI C LEJBIO
BU3yaibHOTO 3 dexTa. OHNU PyHKIMOHAIBHBI U B TO € BPeMsl CO3/1al0T YHUKAJIbHOE
XYJI0)KECTBEHHOE BBIPAKEHHE, YTO SBIIETCS 3aMETHOW OCOOEHHOCTBIO MOAXOAA
Xaaua K NpOCKTUPOBAHUIO.

[TapameTpuueckuii AU3ailH OTKPBUT ISl apXUTEKTypHOro Oropo Zaha Hadid
Architects HOBbIE TOPU3OHTBI B CO3aHUN YHUKAJIbHBIX, CJIOKHBIX U B TO K€ BpeMs
¢yHKIMOHANBHBIX (popM. OHM yCIEUIHO BHEAPSAIOT ATy TEXHUKY BO MHOTHX CBOMX
IIPOEKTaxX, NPOJOJDKAs BIOXHOBJIATH M M3MEHATH IIOHUMaHUE COBPEMEHHOMU
aApPXUTEKTYPBHI.

Co3nanue (GopMbl B apXUTEKType MPUBIEKAET MHOXXECTBO OOCYXKIECHUH WU
JUCKYCCUI OTHOCHUTEJIBHO TOTO, KAaK IPAaBUIBHO MOJIXOIUTH K IPOECKTUPOBAHMIO,
coueTas Takue rmapaMeTphl Kak QyHKIHs, (hopMa, SCTETUKA, CTOUMOCTh U TIOTPEOHOCTH
noJib3oBaTesel. BHeapeHne BBIUMCIUTENbHBIX TEXHOJOTUNA U METOIUK, TaKMX Kak
TE€HEPATUBHBIA M MapaMeTPUUECKU AU3aliH, KOPEHHbIM 00pa3oM MEHSIET MOAXO0M K
apXUTEKTYpE, NMEPEOPUECHTUPYS YCUIIUS C MPAMOro co3aaHus (HOpMbI K €€ MOMCKY.
HecMoTpst HA THHOBALIMOHHOCTB 3TUX METOJIOB, OHH CTAJIKUBAIOTCS C KPUTHKOM 32 UX
BO3MOYKHOE OTAAJIEHUWE OT peajbHbIX MOTPEOHOCTEW M KOHTEKcTa. BmecTe ¢ Tem,
WHTEPECHO OTMETHUTh, YTO HEKOTOPBIE U3 NPEACTABICHHBIX "HOBBIX' METOJIOB UMEIOT
KOPHHM B IPOLUIOM. DTO MOJHUMAET BOIIPOC O TOM, YTO B COBPEMEHHBIX ITOAXOAAX
JEUCTBUTEILHO HOBO M KaKOBA CYyTh KPUTHUKH "IMPpoBOi apxuTekTypsl" [86]. B aTom
AITOPUTMUYECKOE  MPOEKTUPOBAHUE  MPEACTaBIseT COOOH  HMHHOBAMOHHYIO
METO/I0JIOTHI0, OCHOBAaHHYIO Ha MCIIOJIb30BAaHUU CIIELMAIM3UPOBAHHBIX AJITOPUTMOB
JUISL CO3JlaHusl, aJanTaldyd W ONTHUMM3ALMM apXUTEKTYpHbIX ¢GopM. B koHTekcrte
JAHHOTO TMOJXOJd, YHUKAJIBbHOCTb M THOKOCTb apXWUTEKTYPHOI'O pELICHMS
oOecrieunBaeTcs Oyaroaps pa3padoTKe napaMeTpUueCKUX U TeHEPATUBHBIX MOJENIEH,
OCHOBAHHBIX HA YCTAaHOBJICHHBIX MPAaBUJIAX M BXOJHBIX JAHHBIX. DTH MOJAEIU
MPEACTABIAIOT COOOM CHUCTEMBI, IJ€ apXUTEKTYpPHbIE DPEIICHHUS] TE€HEPUPYIOTCS U
TpaHC(HOPMUPYIOTCS C UCIIOJIB30BAHUEM 3aJIaHHBIX MTAPaMETPOB U anropuT™oB [121].

ANTOPUTMHUYECKOE MPOEKTUPOBAHUE — 3TO MPOLIECC CO3TAHUS APXUTEKTYPHBIX
(GbOpM U CTPYKTYp € MOMOIIBIO AJITOPUTMOB, KOTOPbIE ABTOMATHYECKH T€HEPUPYIOT U
ONTUMM3UPYIOT AM3alH Ha OCHOBE 3aJaHHbIX mapaMerpoB. CyTh 3TOro moaxoja
3aKJIIOYAeTCss B TOM, YTOObI HCIIOJIb30BATh MAaTEMaTHUYECKHE MOJEIH U
IpOrpaMMHUPOBAHKE JJI CO3AAHMSI U ONTUMHU3ALMH aPXUTEKTYPHBIX OOBEKTOB.

OCHOBHBIE aCIIEKTHI AIITOPUTMUYECKOTO MPOEKTUPOBAHUS MOKHO PACCMOTPETb,
KaK:

[TapameTprueckoe MOJAEIMPOBAHUE, KOTOPOE IO3BOJSET APXUTEKTOPAM
3a/laBaTh OIIPEACIICHHbIE MapaMeTpbl, U B 3aBUCUMOCTH OT 3THX IapaMeTpOB,
QITOPUTM aBTOMATUYECKHU MEHSIET In3aiiHa.

OnTumu3zaiys, alropuTMbl MOTYT aBTOMATUYECKH ONTUMHU3UPOBATH MPOEKTHI,
4YTOOBl JIOCTUYb OIpPEACICHHbIX IleJieid, Oyab TO HKOHOMHUS MaTepHUaloB,
HEProd(HEeKTUBHOCTH WIIA CTPYKTYpPHAsI TPOYHOCTb.
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Cnooicnvle popmuvl: - € TIOMOUIBIO AJITOPUTMHYECKOTO JM3aiiHA MOKHO
CO3/1aBaTh CIOXKHBIE M OpraHudHbie (OPMBI, KOTOpBIC paHbllle OBUTH TPYAHO
JOCTHKUMBI WIH JJa)Ke HEBO3MOXHBI C TPATUIIMOHHBIMH METOIAMU MTPOEKTUPOBAHHS.
[IpoucxoxneHne TepMUHa "alNrOPUTMHYECKOE MPOEKTUPOBAaHUE" CBS3aHO C
pa3BUTHEM BBIYMCIMTENBHON TEXHUKU U MporpammHoro odecneduenus. C pa3BUTHEM
CAD-cucteM U cienuaan3upoBaHHBIX MIporpaMm, Takux kak Grasshopper ansa Rhino,
ApXUTEKTOPBI CTAIM UMETh BO3MOKHOCTh MPUMEHSTH CIIOKHBIE aJTOPUTMBI B CBOEM
MPOEKTUPOBAHUU. B KOHTEKCTE apXUTEKTYpHhI, STOT MOAXOJ CTaJ MOIYJISPEH B HaYae
2000-x, Korja apXuTeKTOphl, Takue kak ['per JIuHH, HaUaIM dKCIIEPUMEHTUPOBATH C
MPOrpaMMHUPOBAHUEM U UCTIOIH30BATh KOMIIBIOTEPHI HE TOJIBKO IS BU3YaJU3alllK, HO
U JJI1 aKTUBHOTO y4acTHus B MpOIIEcCce Au3aiiHa.

[IpuMeHeHne anrOpUTMUYECKOTO MPOCKTUPOBAHMS OXBAaThHIBAET BCE ATallbl
KU3HEHHOTO0 IMKJIA apXUTEKTypHOro oObekra. Ha crTagum mnpeanpoeKkTHOro
MCCJIETOBAHMSI OHO TTO3BOJISIET OBICTPO UCCIIEIOBATH OOBIIOE KOTUYECTBO Pa3IMUHBIX
BapHAHTOB JIM3aiiHa, MPOBOS OBICTPHIN aHATHM3 BIUSHUS Pa3IMYHBIX MapaMeTpOB Ha
KOHEYHBIN pe3yabTat. B mpoliecce mpon3BoACTBa, aAITOPUTMHUECKOE TPOSKTUPOBAHNE
oOecnieunBaeT OeCIpereIeHTHYI0 TOYHOCTh W MPEACKa3yeMOCTh, ONTHMH3UPYS
IpOIECChl M3TOTOBIEHUS W cOopku. HakoHen, Ha cTaguM OSKCIUTyaTalluH,
AITOPUTMUYECKHE METOJBI MOTYT HCIOJIB30BATHCS IS MOHHUTOPHHTA COCTOSIHUS
00BEKTa U aJanTallH €ro K U3MEHSIIOIIMMCS YCIOBUSAM OKPYKAIOIIECH CPe/Ibl.

[TpenmymiecTBa aJroOpuTMHUECKOrO MPOEKTHUPOBAHUS PACKPHIBAIOTCS B JIBYX
OCHOBHBIX aclekTax. Bo-mepBbIX, [JaHHBIM MOAXOJA paclIupsieT TBOPYECKUE
BO3MOXKHOCTH  JU3allHEpOB, o0ecrneunBas MPOCTPAHCTBO [UIsl TE€HEpaluuud U
UCCIIEIOBaHMSI IIMPOKOTO CHEKTpa MPOEKTHBIX peleHud. ITO MO3BOJIAET
npodeccuoHanaM OLIEHUMBAaTh pa3jMYHble BAapUAHTBl HCXOAS M3 MHOXKECTBa
napaMeTpoB, BKIIIOYash HACTETUYECKHE, (YHKUMOHAJIbHBIE, JKOHOMHUYECKHE U
IKOJIOTUYECKHE. BO-BTOpBIX, alrOpUTMHUYECKOE MPOCKTUPOBAHUE YCKOpSET U
ONTUMHU3HUPYET TMPOILECC BBHIYUCICHUHN, TO3BOJSIA apXUTEKTOpaM | JAu3aiHepaM
NpUHUMATh OOOCHOBaHHBIE W HH(pOpPMHpOBaHHBIE pemieHus. Hakoner, cToUT
OTMETUTh, YTO JTOT TMOAXOA AKTUBHO MHTETPUPYETCS HE TOJbKO B MPAKTUKY
COBPEMEHHBIX APXHUTEKTYPHBIX CTyAWW, HO M TMPUMEHSETCS B JPYTHX O0IacTAX
MCKYCCTBA U JIN3aiiHa, IJI€ OH MO3BOJISIET PEIIaTh CIOKHBIE 1 HHHOBAIIMOHHBIC 3a/1a4H.

Bbonee Toro, anropuTMu4eckoe MOACIMPOBAHNE CITIOCOOCTBYET aBTOMATH3AIIUU
npouecca MPOeKTUPOBaHUs, CHUXKasi HEOOXOIUMOCTh B PYYHOM BBOJE JAHHBIX U
NOBBILIAS TOYHOCTh MpoeKkTHpoBaHMus. OHO TakXke IO3BOJIIET T'€HEPUPOBATH
JETAIM3UPOBAHHbIE TPOEKTHbIE JOKYMEHTBI, KOTOpbIE MOTYT COJEp>KaTh BCIO
HE0OX0MMMYI0 HH(POPMAIMIO, OT OOIIMX TUTAHOB M OSCKH30B JO crhenudukanui
MaTepUajoB U PaCYeTOB CTOMMOCTH.

Takum 00pa3zom, arOPUTMHUECKOE MOJIETUPOBAHUE SBJISIETCS] BAXKHON 4acThIO
nrdpoBoit TpaHchopMalMM B apXUTEKType, oOecrieunBas HOBblE W A(DPEKTUBHBIC
CTIOCOOBI CO3/IaHUs APXUTEKTYPHBIX MPOEKTOB. DTOT MOIXO] PEACTABISIET COO0H He
TOJILKO TEXHOJIOTHYECKOE HOBIIIECTBO, HO M HOBYIO (PritocO(rI0 MPOEKTUPOBAHUS, T/IE
IporpaMMHUpYEMbI€  alTOPUTMBI  CTAHOBATCS  HEOTHEMJIEMBIMH  TapTHEPAMHU
apxurtekropa [2].
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[Ipouiecc  ¢opmooOpazoBaHusi  SIBJASETCA  OCHOBHBIM  HMHCTPYMEHTOM
apXUTEKTOpa MO PEIICHUI0 TBOPUECKUX 3ajaad. M3ydeHue BOMpPOCOB apXUTEKTYPHI B
G pOBOI KyJNbType CTAHOBHUTCS KpaliHE aKTyaJbHBIM B CBSI3H C HEJIMHEHHOCTBHIO U
cnenrpUIHOCTHIO TIporieccoB. JlaHHast TemMa nepecekaeT 00IacTi COIMOKYIBTYPHOTO
pPa3BUTHS COBPEMEHHOTO OOIIECTBa, TI/€ MEHSIOMIMECS 3CTETUYECKHE O00pa3bl
dbopMHPYIOT HOBBIE TPEOOBAHUS, TIPEABABIIEMbIC U K MaTEpUATBHOMN, U K TyXOBHOU
KYJbType B 1IeJIOM. B co3aaHuu KyJIbTYpHO-ICTETUUECKUE CPE/Ibl, OTBEYAIOIIEH 3TUM
TpeOOBAHMSIM, BAXKHYIO POJIb UTPAET UCCIIEIOBAHNE MPOIIECCOB (POPMOOOPA3OBAHUS U
CTHIIE00pa3oBaHusi OOBEKTOB IMPOCTPAHCTBEHHOM Cpellbl B paMKax NpoOiIeMaTHKU
1 poBoit apxutekTypsl [106]

CrpemuTenbHbli  mporpecc B cdepe  KOMIBIOTEPHBIX  TEXHOJOTUM
Mo/ipa3yMeBaeT ro0aibHOE BHEIPEHUE MHHOBAIIMOHHBIX METOZ0B U HHCTPYMEHTOB B
MPOLIECCHl  apXUTEKTypHOro (opmooOpazoBanus. [nobanbHas KOMIIbIOTEPHU3AIUS
MPUBHOCUT B MpodeccuoHaabHoe 00pa30oBaHUE U apXUTEKTYPHOE MPOEKTHUPOBAHUE
HOBYIO METOJIOJIOTHIO, 0a3UpyIOLIylocsd Ha MHKEeHepHOM noaxoze. [lossiserca Bce
OOJIbIlIE PA3TUYHBIX KOMIIBIOTEPHBIX MPOrPaMM, TMO3BOJISIONIUX YCKOPUTh H
OoO0JIETYUTh  TMPONIECCHl  KOHCTPYUPOBaHUS.  MEHSIOTCA  ACTETHUYECKUE U
dbyHKIIMOHATBHBIE TpeOoBaHUsI K apxutekType. OJHAKO HECMOTpsT Ha TO, YTO
U(PPOBBIE TEXHOJIOTHUU PEIIAIOT PsAJl TPOOJIEM TPAAUIIMOHHOTO MPOCKTUPOBAHUS, TIO
Mepe BHEJIPEHUSI HOBBIX KOMIIBIOTEPHBIX CPEACTB APXUTEKTOPHI CTAIKUBAIOTCS C
HOBBIMH BBI30BAMH, KOTOPbIE HEOOXOJMMO MPEOJ0JIETh B OMIKaiieM OyIyIIeM.
[lenpr0 MaHHOTO HCCIENOBAHUS SIBISIETCS PACCMOTPEHHE OCHOBHBIX MPOOJIEMHBIX
aCneKTOB  BHEApeHUs IUEGPOBBIX CPEACTB B  IpoOllEcCax  aAPXUTEKTYPHOTO
dhopmooOpazoBaHus.

B xone uccienoBaHus U3Y4YE€H OMBIT MPUMEHEHUS CPEACTB KOMIIBIOTEPHOTO
IPOrPaAaMMUPOBAHMS B CTPYKTYpE apXUTEKTypHOTo hopmooOpazoBanusi. [Ipoussenen
aHaJIU3 MPOEKTOB MO MPUMEHEHUIO IU(PPOBOI ApXUTEKTYPHI B COBPEMEHHBIX PEaTUsiX.
bbimn paccMoTpeHbl TpUMEPHI MTPOEKTOB MapaMeTpruyeckoro popmMooOpa3zoBanus, Ha
OCHOBAaHHUU KOTOPBIX OBUIM O00O3HAYEHBI OCHOBHBIE MPOOJIEMBI JTAHHOTO CTHIIS.
PackpbIThl TPUYMHHO-CJICACTBEHHBIE CBSI3M BO3HUKHOBEHHUS MpoOjieM U(pPOBOro
dhopmooOpazoBaHus B Mpolieccax rpaoCTPOUTEILCTBRA.

[TosiBieHME HOBBIX TEXHMUYECKHUX BO3MOXKHOCTEM, a TaKXke€ CTPEMHUTEIBHOE
BHEJIPEHUST MHPOPMAITMOHHBIX CPEJICTB B CTPYKTYPY TOPOJCKOU Cpeibl, MOOYyXKaaeT
aApPXUTEKTOPOB K TMOUCKY COBEPIIEHHO HOBBIX apXUTEKTYPHBIX (POPM, OTpaskaroIIux
coBpeMeHHble TeHAeHIMU. [ludpoBoe dopmoobOpazoBaHue U3BJICKAETCS U3
JTMHAMUYECKOT0 BBIYMCIHUTENIBHOrO Tporecca. OJHUM U3 UCTOYHUKOB BJIOXHOBEHHS
aBiseTcs "QpakTaabHas reoMeTpus', KOTopas pacKphIBAET aCIeKThl CAaMOU CIIOXKHOMN
npoOJIeMbl CHHTE3a apXUTEKTYPhl M MPUPOIHON cpenbl [57, ctp. 84] (puc. 5). Dror
METOJI TIOMCKA ¥ MHTEPIPETAINH apXUTEKTYPHBIX PEIIeHUN TpeOyeT UCIIOIh30BaAHUS
MPOTPAaMMHOTO OOECIIeUeHHUs, OPUCHTUPOBAHHOTO Ha ONPEACIICHUE aJropuTMa
MPOCKTUPOBAHMS, PEATM30BAHHOTO B MPHUPOJHBIX OOBEKTAX C  IMOMOIIBIO
KOMITBIOTEPHOT'O aHAJIN3a.

[udpoBrie  BO3MOXXHOCTH  HEJIMHEHMHOM  apXUTEKTYphl  ONPEACICHHO
COBEPIICHCTBYIOTCSI, UTO CTAHOBUTCS PEBOJIOLMOHHBIM (YHIAMEHTOM HOBEUIIIEH
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WHIYCTPUU [HM3aliHa, HO MapaJUIeJbHO BO3HHMKAET Yyrpo3a sl TPAAULMOHHOU
apXUTEKTypbl. «IIpOEKTHBIA MPOLIECC MOXKET JErKO MPUBECTH K PAAY PA3IAYHBIX
IIPOCTPAHCTBEHHBIX PEIICHUM C NMOMOIIBIO 3aMEHBI MTAPaMETPOB». B coBpeMeHHOU
APXUTEKTYypE HWCIOJb30BAHUE KOHUENIMHA HEJIMHEWHOW JMHAMUKA B pPaMKax
(G POBBIX METOAOB PACKPBIBACT MEPCIEKTUBBI apXUTEKTYPHOTO (GOPMOOOpa30BaHNUs
Uit pa3BuTHs Hamied nmBrim3anuu [146]. CoBpeMeHHas TEHICHIUS BHEAPCHUS
U(POBBIX TEXHOJOTHH pacHIMpuiock. Takoe MOJOXKeHHE Belleld B 3HAUYUTEIHHON
CTEIICHH W3MEHSET U IMPOJBUTAaCT BOCHPHUATHUE YEIOBEKOM OKPYKAKOLIEH CpElbl U
MIPOCTPAHCTBA.

Bwmecte ¢ Bo3pacTaroniuM YpOBHEM TEXHOJIOTMYECKOTO Pa3BUTHSA, B YACTHOCTHU
HaIpaBJeHUI MapaMeTpu3Ma W TEHEPATUBHOW apXUTEKTYphbl, MOKHO HaOJI0IaTh
pagvKanbHble W3MEHEHUS B MPEACTABICHUM CYUIECTBYIOIIMX METOJIOB JW3aiiHa
O0COOEHHO B HX TBOpUYECKOM cocrapistomei. [IpobiemMa mMoNMHOrO BHEApPEHUs
KOMIBIOTEPHBIX TPOrpaMM B MPOLIECCHl CHUHTE3a aPXUTEKTYPHBIX OOBEKTOB
3aKJIIOYAETCS B HEMOHMMAHWU BBIYUCIUTEIBHBIMU MAalllMHAMU  CHEIU(PUYHBIX
KOMITO3UIIMOHHBIX HIOAHCOB M B OTCYTCTBHMM y HHX MBIIUICHUS KaK TaKOBOTO.
Cuuraercsi, 4YTO KpyIHbIE, MHOTOYPOBHEBbIE MPOEKTHBIC 3aJlayd HE MOTYT OBbITh
peanu3oBaHbl 0€3 TMpPSAMOrO0 y4YacTHs YEJOBEKa, €ro TBOPYECKUX HABBIKOB,
HEMPEPHIBHON ACTETHUUECKON OLIEHKHM M TOCIEAYIONIEH KOppeKTUPOBKOU. OOBIYHO,
IIPUMEHEHUE HCKYCCTBEHHOI'O WHTEJUIEKTA B APXUTEKTYpE HE XapaKTEPHU3yeTcs
CO37laHMEM MPUHIUIIUATIBLHO HOBBIX (DOpPM, a pelraeMble JaHHBIM MOAXO0J0M 3aJauu
CTpPOTO OTpaHUYECHBI OMpENEICHHBIM Ha0OpoM mpaBwi. Takum o0pa3oMm, Ha
CETOJHSIIHUMN JIeHb Mepe]] ApXUTEKTOPAMH CTOUT TJI00albHas 3a/1ada; MOMCK HOBBIX
apXUTEKTYpHBIX (OPM U METOJOB WX peajlu3allud, MNPUMEHAS € aJanTHpys
HENPEPBIBHO Pa3BUBAIOLINECS TEXHOJIOTUUECKNE CPEICTBA.

HeobxoaumocTh nepecMoTpa MPUBBIYHOTO MPEACTaBICHUS 0 (popme.

CuHTE3 apXUTEKTypbl OKa3blBae€T BIMSHHME Ha o00pa3 U YHUKAJIbHOCTH
komno3uiu. CoBpeMeHHask TEHJCHIIUS K pACIIMPEHNUIO U CTPEMUTEIBHOMY Pa3BUTHIO
rOpOJIOB BEAET K YCIOXKHEHHMIO CO3[aBaeMbIx (opMm. VYiydlleHHe TEeXHUYECKUX
BO3MOXHOCTEM  CHIENajJ0  BO3MOXKHBIM  CO3JaHUME  NPUHUUIIAAIBHO  HOBBIX
APXUTEKTYPHBIX (POPM, OTXOASAIIUX OT TPAAUIMOHHBIX TpeacTaBieHu. J(uzaiiH
CTAHOBUTCSI Oojiee TMOKUM, CTPEMSIIUMCS K HEMPEPHIBHBIM W3MEHEHUSIM OOJIHUKA.
Bueapenue nHHOBaMOHHBIX [T-TeXHOMOTHI CerojHs HaOII0IAaeTCs B BUJIE CaMbIX
pa3HOOOpa3HBIX BUIAX APXUTEKTYPHOTO CHHTE3a: IU(POBOE HUCKYCCTBO, MEIUA-apT,
cerorpaduuecknii guzaitH u ap. [129] Takoe paszHooOpazne HWHCTPYMEHTOB,
CO3AIONINX APXUTEKTYpHYIO (GOopMy, BeIET K PACHIUPEHHIO MPEAMETHOTO psjia
00BEKTOB TOpoJcKoro am3aiiHa. [loMuMO 5TOrOo, HAOMIOJAIOTCS 3HAYUTEIHHBIC
W3MEHEHHS B TPAJAUIIMOHHOM B3TJISIZIE HA apXUTEKTYPHBINA (pacaa, ero CTUIUCTUKE U
KoMno3uiu. Bce 3To co3maer HEOOXOAMMOCTh MEPecMOTpa MPUBBIYHOTO
MPEACTABICHUS O MATEPUATIBHON KOHLETIUH (POPMBI.

1Ipobnemsl 6 hopmoobpazosanuu napamempuuecKoi apxumexkmypol

[TapameTpuueckast apXUTEKTypa yxe 0oJiee 1eCATUIIETHS YCIIEITHO pa3BUBAETCS
B paMKax aBaHrapJHOrO JW3aiHa, OJHAKO TOJIBKO C HEJAaBHUX IIOp JAaHHOE
HaIlpaBJeHUE CTaJ0 MPETEHJO0BaTh Ha POJIb BEAYLIErO CTUJIS «UU(POBOI) 3MOXH.
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SIBnAronmMiics OTBETOM Ha 3aTSHYBUIMICSA KPU3UC MOJEPHU3MA TapaMETPU3M CO31aET
MHOTOYPOBHEBYIO, HEPEPHIBHO U IIJIABHO Pa3BUBAIOIIYIOCS TOPOACKYIO CpENY.

OpnHako, He CMOTpsl Ha Oe3rpaHUYHbINA MOTEHIIMA MOKHO HECKOJIBKO Ba)KHBIX
npoOseM mapameTpudeckoro (hopmMooOpa3oBaHUsS B COBPEMEHHOW apXuUTekType. B
OTHOIIIEHWU JAHHOTO CTUJISI CErOAHs CYIIECTBYET sIBHas MpobOiieMa B3aMMOCBSI3U
byakun, GopMbl M B3auUMOACHCTBUS ¢ okpyxeHuem [148]. 3auactyio
napaMeTpUueckKue TPOEKThl  XapaKTEPU3YIOTCSl  TJIABEHCTBOM  (OpMBI  Haj
(GYHKIHMOHATIBHOCTBIO ~ COOpYXEHUH.  BOJbIIMHCTBO  34aHUM  HAlOMUHAIOT
aOCTpaKTHBINA apT-00BET, B HUX HE OUIYIIAETCS OPUEHTUPOBAHHOCTH HA YEJIOBEKA, Ha
ero Gpu3nyeckuii U ncuxosoruyeckuit kompopt. [lomumo 3TOrO0, SIBISASICH B HEKOTOPOM
poie »dKcnepuMeHTamMu ¢ (QopMol 31aHHMs B CTUJIE [apaMeTpU3M 3a4acTylo
MPOCKTUPYIOTCSI C TpPEeHEOpeKEHUEM HSPrOHOMHYECKUMHU HOPMATHBaMHU, a TaKKe
HEpaLMOHAJIBHBIM HCIIOJIb30BAaHUEM IPOCTPAHCTBA M MarepuaioB. B kauecTse
npuMepa CKyJAHOU (PYHKIIMOHAIIBHOCTU COOPY>KEHHSI MOKHO OTHECTH KOHCTPYKIHUIO
MeTtponons IlapacTons, pacnojokeHue U nepepacxoibl B CTPOUTEIBCTBE KOTOPOTO
SABWINCH TNPEIMETOM OOUIECTBEHHOM KpPUTUKHU. JIpyrum npuMepoM SBISETCA
HeOockpeO Sunrise Tower B Kyama-JIlymnyp, KOHCTpYKIUSI KOTOPOIO KEPTBYET
YacThl0 IUIOHIAZC M TOJNb3y CKyJbONTYypHOM ¢opmbl. Takke, yaiie BCero
napamMeTpUYECKUE 3JaHus HE KaXKyTCs IPUBSI3aHHBIMU K OKPYKEHHIO U €70 KOHTEKCTY.
[TapameTrpruueckue (GopMbl 00J1aJal0T HEKOM KOHUENTYaJIbHOM arpecCUBHOCTBIO,
OPUTATUBAs BCE BHUMaHUE Ha ce0S M HE SABISACH 4YacTbl0 apPXUTEKTYpPHOU
KOMITO3HIIHH.

M3meHeHne MecTta pydyHOrO MOJEIHMPOBAaHUS B CO3JAaHUM ApPXUTEKTYPHOU
bopMBI.

HecomHeHHO, ¢  TOsABJIEHMEM  HOBEHIIMX  LUQPOBBIX  METOOB
dbopMo0Opa3oBaHUs TPAAUIIMOHHOE PYUYHOE MOJEIUPOBAHUE CTAJIO MIPUMEHSITHCS BCE
pexe. K mpeumymiectBam 1udpoBOro MeToAa MOKHO OTHECTH PEATMCTUYHOCTD U
ya00CTBO PabOThl CO CIOXXHBIMHM MHOTOCIOMHBIMM MojensaMu. [loMumo »ToTO,
uuppoBas rpaduka crnocoOHa TOYHEE TPAHCIUPOBATH HACTPOEHUE APXUTEKTYPHOTO
o0bEeKTa W UMHUTHPOBATH MPUCYTCTBUE HaOMIOJaTeNs, Onarogapss BO3MOXKHOCTH
BOCCO3/1aBaTh OKPYXEHUE, 0COOCHHOCTHU MOTOIHBIX YCIOBUM 1 ocBelienus. Co3nanue
MOJIEJIA APXUTEKTYPHOIO0 O0OBEKTA MPECIHEAYET LeNIb MOTPYKEHUS apXUTEKTOpa WM
3aKa3yrKa B BO3MOKHBIN CIIEHApHid pealibHOTO BocpuaThs o0bekTa. HecMoTps Ha To,
4TO M pydyHOe M LU(PPOBOE MOAETUPOBAHUE BBHIMOJHIET OJAMHAKOBYIO 3a/ady
BOIUIOIIEHHUS ¥ BU3YaJIU3alluu MOJIEJIH, CO3JaBa€MbI€ C UX MOMOIIBI0 00BEKTHI UMEIOT
CYILLIECTBEHHbIE pa3nuuus. JJaHHbIe METOABI MOACIMPOBAHUS CIIOCOOHBI COBEPIICHHO
MO0-Pa3HOMY PACKPBIBATH XYI0KECTBEHHOE KA4€CTBO OJHON U TOM ke GpopMbl. Taxxke,
B TMpOIlECCe CO3/[aHMsA MOJEIM OJHUM M3 OIHUCAHHBIX CHOCOOOB apXUTEKTOP
MEPESKUBACT PA3TUYHBIN OMBIT. B mporiecce pydHoi pa3pabOTKH MOMCKOBOTO MaKeTa
aBTOP MCHBITHIBAET IOMUMO 3PUTEILHOTO €IIE U TEeJIECHBIN ONBIT, a PeoOpa3zoBaHuE
U HapaluBaHue (OpPMblI CTAHOBATCA MOAOOHBIMU POCTY OMOJOTMYECKHUX OOBEKTOB
[111]. B cBs3M ¢ OCOOCHHOCTSIMH HCIOJb3YEMBIX MaTEpHAIOB, a TaKXkKe
JUIMTENIbHOCTBIO TIpOllecca PY4YHOE MOJEIMPOBAHUE pacrojiaraer aBTopa K
XYJI05KECTBEHHON UMIIPOBU3AIIMU U BUJOU3MEHEHUIO HAYaJIbHOM HJIEH.
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Emie ogHuM pacnpoCTpaHEHHBIM BHUJIOM PYYHOTO NMPOEKTHUPOBAHUS SBIISIETCS
co3/anue rpaduIecKiX ICKU30B. JJaHHBI METOT HE3aMEHUM IPH BBHIITOJIHEHUHU padoT
c mnpuoputeToM GOpMbI Hag (GYHKIHMEH U OOBIYHO TNPUMEHSETCS B CBSI3KE C
KOMIBIOTEPHBIM MoJeIrpoBaHueM. KoMOWHUPOBAHHBIM METOA MOJAEIUPOBAHUS
o0namaeT O4YeBMAHBIMU TpeumyiiecTBamu. Co3laHHas BPYYHYIO MOJEIb MOXKET
SBIISATHCS PE3YIBTATOM UMIPOBU3ALNU U OBICTPO MPE3EHTYET MO/JIENb, B TO BPEMS KakK
udpoBass MOJAETh MPEAOCTaBISIET COOON MOAPOOHYI0O M TOYHYIO PENPE3CHTAIUIO
bhopMBI.

['1aBHBIM MUHYCOM PYYHOT'O U3TOTOBJICHUS APXUTEKTYPHBIX MAKETOB SIBIISIETCS
BBICOKAsi TPYJAOEMKOCTb, IO3TOMY, Ha CETOAHSIIHUI J€Hb OKOJIO IOJOBHHBI
aApXUTEKTYPHBIX KOMIIAHUW MUpa MPUMEHSAIOT TpexmepHoe monaenupoBaHue (BIM).
Crneayrommm JOTHYHBIM 3TAOM B UCIIOJIH30BAHUU JIaHHOW TEXHOJIOTH siBlsieTcs 3D-
ne4yaTh apXUTEKTYPHbIX MAaKETOB, OOJaJaroleil psaoM MPEeUMYIECTB: JydYllas
Mpe3eHTAINs POEKTa B TOHATHOM /IS 3aKa3unka opMe, UCKITIOYCHHIE PUCKa OITHOOK
U HEBEPHOTO HKCTOJKOBAHMU 3aKa34MKOM MPOCKTHPYeMOH (OPMBI, SKOHOMHS,
CKOPOCTh, JOCTYMHOCTh M TOBBIIICHHE 3((HEKTHBHOCTH BCETO APXUTEKTYPHOTO
nporiecca B meiom [130].

B Tabmuue 1 mnpexncraBiieHbl BHUABI PYYHOM M UU(POBOM Ipe3eHTaluu
npoektupyeMoii ¢opmel. C mosiBIeHHEM NHQPPOBBIX METOIOB TMPEIACTABICHUS
MIPOEKTOB TOSIBWICA DS BOMPOCOB KACa€MBIX MECTa PYYHOTO MOJEITUPOBAHUS B
COBpEMEHHOM IIpoeKkTHpoBaHuU. Kak OyayT B3auMMOAEMCTBOBATH MEXITy COOOM
pyuHoe U uudpoBoe npoekTupoBaHue? CTaHYT JU JAaHHbIE METOAbI MPUMEHSITHCS
KOMOMHHMPOBAHHO WJIM K€ IU(PPOBOE NpoeKTHpoBaHHEe U 3D-meyarh MOIHOCTHIO
3aMEHUT pyuyHoe MojenupoBaHue? W HakoHel, Kak 3TO MOBIHUSET HAa TBOPYECKUE
MPOIIECCHI, OPUTHHAIIBHOCTD U pazHooOpasue HopMbl.

Ilepeocmuicnenue poau apxumexmopa.

B nepBoii monoBuHe XX BeKa posib APXUTEKTOPA B MIPOLIECCAX MPOESKTUPOBAHUS
OblJIa JOCTATOYHO 4YETKO oOmpeaeneHa. B 3aBucuUMoCTM OT TOW WM HWHOU
00pa30BaTENbHON KOHIEIINH CIEIHAIMCT B 00JIACTH apXUTEKTYPhl BOCIIPHHUMAJICS
1100 KaK TYMaHUCT C TEXHUYECKUM 00pa3oBaHueEM, JTMOO KaK OIBITHBINA CTPOUTEIND C
acTeTndeckuM oOpazoBanueM [34]. [IpakTHdecku Takoe *Ke BOCIIPUATHE apXUTEKTOPA
UCTIONB3YETCSI U TIO CE€ll JeHb, OJHAKO CTAHOBUTCS OYEBUAHO 3HAYMTEIHHOE
HECOOTBETCTBUE HBIHEITHETO COCTOSHUSA OOpa30BaTENbHOM CHCTEMBI M CTEIECHU
pa3BUTHS 1UOPOBBIX TEXHOJIOTHM, a TaKXKE CBS3aHHBIX C HHUM COIIMAJIbHBIX
u3MeHeHud. OTcroja BO3HUKAeT pe3Kas HEeO0OXOAUMOCTb NEPEeCMOTPETh pOJib
apxXuTeKTopa B pabounx mporeccax popMmooOpazoBaHUs U MPOSKTUPOBAHUS 1, BMECTE
C 9TUM, 0003HAYUTh HOBBIE 00JIACTH 3HAHUMN, B KOTOPHIX MOYKHO OBIJIO ObI MPUMEHUTH
cnenu@uueckue CKiIal yMa U KOMIETEHLIHU apXuTekTopa. Takum oOpa3om, BCTaeT
3a/1aya (pyHIaMeHTaIbHOM MEPEOIIEHKH OCHOB Mpodeccuu apxuTekTopa. Heodxoanma
IIEPEOLICHKA B3aUMOCBA3U MEXKIY BUIAUMOM, CO3JaHHOM TBOPYECKU APXUTEKTYPHOU
¢dbopMoOii 1 ee BEIYNCITUTETFHBIM OCHOBAHUEM.

CerogHsi apXuUTEKTOpy TMPHUXOAATCA B 3HAYUTEIHLHOW CTETIEHU MEHATH
OTHOIIIEHHME K  KOMIIBIOTEPHBIX  TeXHoJiorusiM.  TpeOyercs  riodaibHOE
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MIEPEOCMBICIIEHUE POJIM YEJIOBEKA-apXUTEKTOpAa B IMPOLECCAX CTPOUTENBCTBA H
IPOEKTUPOBAHUS OOBEKTOB UCKYCCTBEHHOI'O OKPYKEHHUS.

IIpobnema omcymcemeus XONIU3MA 8 COBPEMEHHOU ApXUMeKmype.

[IpopbiBEl B 00JaCTH 3HAHMS, YCKOPEHUE B Pa3BUTUU TEXHOJOTUM, a TAaKXKe
MOBBIIICHHE YPOBHS KYJBTYPHOTO OOMEHa MOCPEACTBOM TNI00ATH3aIUU TOCTEIEHHO
BEJIM K IIPEOJOJICHUIO TpaauLU{d MOJEpHHM3MAa U MHUHUManu3Mma. Hosamum
JEKOHCTPYKTUBH3Ma  TaKKe IIPEACTABISINCH apXUTEKTOpPaM  JTOBOJIBHO
orpaHn4eHHbIMU. TpebGoBacs MpopbIB, CHOCOOHBIN TOOYANTH BOSHUKHOBEHHE HOBBIX
HalpaBJICHU W paclIMpUTh TBOPYECKUE BO3MOXKHOCTH XYJOXKHUKA. OTBETOM
BUJIETAach TpaHchOpMaIMs apXUTEKTYphl B JUCIMIUIMHY, KOTOpas cjieaoBaia Obl 3a
NOTPEOHOCTSIMU JIIOJIEH, a TakKe Morja Obl BECTH AMAIOr Ha S3bIKaxX pPa3IMYHBIX
MPUPOTHO-IKOJIOTHUYECKUX M HCTOPUKO-KYJIBTYPHBIX cped. B pesynbprare, Ha
nepeoBble pyOekH BBILUIM paJuKaibHbIC HAIIPAaBIECHUS (KOHIENTYalIbHOE HCKYCCTBO,
KOHTEKCTyaJu3M, MW [Jip.) W BUPTyaJbHble (IIapaMeTpu3M M TIeHEepaTUBHAas
apxuTektypa). B paMkax ynoMsHYTBIX ApXUTEKTYPHBIX MOJXOJOB HPOUCXOIUT
CIUIETEHWE MCKYCCTBAa C pPAJOM COLMAIBHBIX, €CTECTBEHHBIX M TOYHBIX HAayK.
MeXIUCUUIUIMHAPHOCTh - HOBBIM JBOJIOLMOHHBIA 3Tall APXUTEKTYPBI, KOTOpas
CEroJHsl BE€I0OMa MHOKECTBOM (DaKTOPOB U HE MOJUYMHAETCS OJHUM JIMILIb BEIHUSM B
UCKycCcTBe. IIpuMeHEHME HOBBIX TEXHOJOTMA W COBPEMEHHBIX MATEPHAIOB B
CTPOUTENIBCTBE, BHEAPEHUE NApPAMETPUYECKUX M aJTOPUTMHYECKHX — BCE ITO
MHOro00pa3ne MEeTOJI0B U MHCTPYMEHTOB IPU3BAHO AJI pEUIEHUE crienu(UuyecKux
3ajaud  Hamiero BpeMeHu. OJiHako, MonbITKa 3()(EKTUBHOTO HCIOJIb30BAHUS
TEXHOJOTMM MpuBeIa K MOSBICHUIO psiia TPYAHOCTEH, BO3HUKAIOIIUX pabote
apXUTEKTOpa C HOBBIMU MHCTPYMEHTAMM.

Co3naHue apXuUTEKTypHOU (hOpMbI BKIIOYAET B cE€0s HECKOJBKO KIIFOUEBBIX
IPOLIECCOB: UCCIEI0BAaHUE 3a/1aHNUs IO POEKTUPOBAHUIO, TPe0Opa3OBaHueE 3aJaHUs B
COOTBETCTBYIOIYIO apXUTEKTYPHOU (hOpME CTPYKTYPY U, HAKOHEILI, CHHTE3 KOHEUHOTO
oOBbeKkTa. B X0/1€ BBINOJHEHNS JAaHHBIX MPOLIECCOB BO3ZHUKAET MpoleMa pa3padoTKu
HEOOXOJMMBIX SI3bIKOB 11 TPeoO0pa3oBaHUsl aAPXUTEKTYPHOTO MPOCTPAHCTBA.
[TockonbKy HOBeMIIask apXUTEKTypa NOApa3yMeBAEeT NIPUMEHEHUE KOMOMHUPOBAHHBIX
METOZOB MOJICIIMPOBAHHUSI CIIOKHBIX DJIEMEHTOB, OT apXUTEKTOPA, IOMUMO TOHUMAHHUS
aIropuT™Ma JACMCTBUSL M TNPEJCTABICHUS KOHEYHOrO pe3yJibTara, Tpedyercs
ONpEIEICHHbIA YpPOBEHb KOMIETEHUUH U OMNbiTa B O00JACTH KOMIIBIOTEPHBIX
TEXHOJIOTUH.

[Tomumo »3TOrO, pazHooOpasue CYLIECTBYIOIIUX HA CETOAHSIIHUN JeHb
ITOAXO0/I0B MOKET BHECTH HEKOTOPYIO ITyTAHUILY B IOHUMaHUU APXUTEKTOPOM MOPsAIKA
€ro JICUCTBUM M YCIOXKHHUTH XOJI ero padoTel. Ha maHHBIE MOMEHT HE CYIIECTBYET
LEJNBHOTO TMOAXOAa MPOEKTUPOBAHMS, KOTOPBIH Obl OOBEIUHS CYIIECTBYIOIINE
METOJMKHU B 00IIYyI0 CTPYKTYpY. Takas 3ajaua mpencraBisieTcst KpaiiHe CI0KHON U ee
€IIe TOJbKO NPEJCTOUT PEUIUTh CIEUATUCTAMU B OYyIyILEM.

Ilpobrema omcymemeusi UOeHMUYHOCMU 20PO008.

ApPXUTEKTYpPHBIN CTUJIb B UCTOPUU UCKYCCTBA BCET1a MPECTABIISI COOOM HEUTO
MacmTabHoe, IeTIOCTHOE U, KaK MPaBUIIo, oBceMecTHoe. Ha nmpoTsikeHun JecsTKOB,
a TO U COTEH JIeT, CTWJb MNPOLLIOr0o MOr Mpeodnanate B (opmax TropoACKOTO
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IPOCTPAHCTBA, OYEHb MENJICHHO 3BOJIOLUOHUPYs. B3riasHyB Ha coXpaHMBIIHMECS
ApPXUTEKTYPHBIE COOPYKEHUS MPOLIEAIINX BEKOB, MOKHO OTCIIEIUTh XapaKTEpHbIC
NPU3HAKU U YEPThI, MPUCYIIHE OOLIECTBY B KOHKpPETHOE BpeMs U MecTo. KoHeuHo,
UCTOPUYECKH HE BCE apPXUTEKTYpPHbBIE CTHJIM PA3BUBAINCH IOCJIEI0BATEIBHO,
HEKOTOphIe, K MpUMepy OapOKKO M KIJIACCHUIIM3M, BCE K€ COCYIIECTBOBAIM U
B3aMMOJICHCTBOBANN MeXay co00il ogHoBpeMeHHO [16]. OnHako, HU B OJHY SIOXY
[POLIIOro OOIIECTBO HE CTAJIKUBAIOCH C TAKUM MHOTrOOOpa3HeM COBEPILIEHHO HE
CXO0KHX COOPYKEHHH.

[TosiBieHHE HOBBIX TEXHOJOTMYECKMX HMHCTPYMEHTOB IPOECKTHPOBAHUS
paciupsieT Juana3oH JOCTYNHBIX apXUTEKTYpHBIX (GopM M MmarepuanoB. Bce ato
IPUBOJUT K KOOPAMHATHBIM M3MEHEHUSM BHEIIHETrO BUJA 3[aHHM, TOrO, KaK OHHU
BIIMCBIBAIOTCSl B OKPYXKAIOIIYIO0 CPEely U KaKoe BIIEYAaTJIEHUE CO3JAl0T y uenoBeka. B
CBSI3U C IEPEUUCIICHHBIMU U3MEHEHUSIMU COBPEMEHHAsI apXUTEKTypa CriocoOHa 0oiee
TOYHO OTPA3UTh COCTOSTHUE OOIIECTBA M IMOBJIUATH HA COLMAIBHOE MBILUJICHUE U
KyJbTYypy. JurutanbHas apXuTekTypa CTPEMUTCA K Pa3HOOOPA3HIO COOPYKEHUM, UX
HEOOBIYHOCTH M HEMOXOXKECTH K Pa3pyLICHUIO psa KOHCEPBATOPCKUX B3IJIA0OB Ha
aApXUTEKTYPHYIO 3CTETUKY (opmbl. IIprMeuaTenbHON XapaKTepUCTUKOW HOBEHILIEH
aApXUTEKTYphl SIBISETCS HWMEHHO €€ Ype3MepHas MHOTOJHMKOCTb, OOYCIIOBJIEHHAS
Pa3BUTHEM MHOXKECTBA PAa3JUYHBIX TEXHOJOIMYECKUX METOJOB U HHCTPYMEHTOB
dbopmooOpazoBanusa. C TaKUM OTPOMHBIM KOJIMYECTBOM CTHUJIEH CYIIECTBYET HEKOE
OLIYII[EHUE MOTEPSIHHOCTU W HEONPEIECICHHOCTH B apXuTekType. boibimoil o0bem
Pa3HOOOpPA3HBIX JU3AHHEPCKUX PEUICHUH MOXKET MOPOAUTh pPa3BUTUE Yy JIOJCH
OTIIMYHBIX JApyra OT Apyra BKYCOBBIX M 3CTETHYECKUX IPEANOYTEHHM, YTO MOKET
MPUBECTU K HEKOTOPOH Pa3z00IEeHHOCTH O0IIIECTRA.

OmnucaHHOE MOYKHO TPaKTOBaTh KakK Mpo0JIieMy MOMCKAa MEXaHU3MOB U CPEJICTB,
HAJEJSIFOUIMX TOPOJICKOE IMPOCTPAHCTBO WACHTHYHOCTBHIO, MPEAANOLIEH €My HEKH
cMbIC]l. BO3HUKHOBEHHE HOBEHMIIUX apXUTEKTYPHBIX (POPM MPUBOJIUT K MOSIBICHHUIO
KOMITO3UIIMOHHON HEONPEIEIEHHOCTH B COYETAHUHM CTapOr0 U HOBOTO. DJIEMEHTHI
3aCTPOMKM pa3HbIX BPEMEH HE B3aMMOJEHCTBYIOT MEXIy cO0OMl M He 00pa3yroT
1EeJI0CTHBIN aHcaMmOnb. Habmronaercs pacna apXUTEKTypHOTO €IMHCTBA, CBA3aHHBIM
C MOCTENEHHBIM 0CIa0JIEHUEM T'PaJJOCTPOUTENBHBIX U KOMITIO3UIIMOHHBIX TPEOOBaHUM,
a TaKXe CTOJKHOBEHHMSI CTAPhIX U HOBBIX IPUHIUIIOB 3aCTPOUKHU.

Ha npotskenun Bcei MEPOBOW MCTOPUM TOPOJ TaK WM MHAYE TPAHCIUPOBAI
HEKOe COO0OIleHre, MO3BOJISIONIEE TpakaaHaM UACHTU(DHUIIMPOBATh Ce0s ¢ MECTOM
cBoero oouranus. B ropogax, daiie Bcero B UX IEHTPAIbHBIX YaCTsIX, PACIOIarajiich
Ba)KHbIE CUMBOJIbI, XapaKTEPU3YIOIINE HEKYIO OOIIYIO HJIEt0, ICHHOCTH I OCHOBHOM
BU/JI I€ATEIILHOCTH *)uTeneil. [loBceMecTHO BCTpeyanuch pa3iudyHble XpaMbl, PbIHKH,
wiomaa U craryud. CeroiHs e apXUTEKTypa 3a4acTyr BBIMJISIUT Pa3pO3HEHHO,
MOBEPXHOCTHO M MpPEACTaBIIAET COOON XaoTHUHble HH(POpPMAIMOHHBIE MOTOKU. B
COBPEMEHHBIX TOpOJIax KpailHe peaKko HaOmoJaeTcss UEHTpaiu3anus, a
apXUTEKTYPHbIE KOMIIO3UIIMU HE 00JIaJIal0T SIBHBIMU OTJIMYUTENbHBIMUA AKIEHTAMU U,
MO>KHO CKa3aTb, 00€3114eHbl. B TO ke Bpemsi, OCHOBHOMY CTHIIIO IU(POBOIL 3MOXU —
napameTpu3My IpHUCyLIa MOJIUKYJIbTYPHOCTb. [[03TOMY, CMOTpPS Ha HBIHELITHUE TOPOIA
C TPYJOM MOKHO BBISIBUTBH LIEJIH, MPECIIEIYEMbIE MPOKUBAIOLIEM B HUX OOIIECTBOM.
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ApXHUTEKTypa JIOJDKHA OIMpPEAeNATh HIACHTUYHOCTh PErMOHa W BOIUIOLIATH B CBOMX
dopmax u oOpazax KyJIbTypHble W JaHAMA(THBIE OCOOCHHOCTH KOHKPETHBIX
tepputropuili. CerogHss B TMOIMYTKE MPHUCBOUTH OJHOTUIIHOMY T'OpPOJCKOMY
IPOCTPAHCTBY HEKYI0 HWJIEHTUYHOCTh B OCHOBHOM IPUMEHSIOTCS pPa3IU4YHbIE
JIEKOpaTUBHBIE KOHCTPYKIIMM M pocnucu (pacagoB, MpU 3TOM, OCHOBHBIE (POPMBI
3IaHUN OCTAIOTCSI HU3MEHHBIMU.

Kaxk oonoicen svlensoems cogpementulii 20poo.

CoBpemennble [T-TexHONMOrMuM UrparoT OOJNBIIYIO POJb B MPOECKTHPOBAHUU
ropojackoro mpoctpaHcTBa. Ceromns mo0O0M  KpymHBIA  ropoj — oOjagaer
MH(OPMAIMOHHO-TEXHOJOTUYECKON CTPYKTYpPOU PpA3IMYHON CTETNEHH Pa3BUTHS U
BJIUSIHUSA Ha COLIMAJIBHO-00IIIECTBEHHBIE MpoIecchl. BMecTe ¢ aBosonueit ropoickoro
MPOCTPAHCTBA HEIMPEPHIBHBIM BHEAPEHUEM B €ro CTPYKTYpPY MHHOBAIIMOHHBIX
TEXHOJOTMM TosBiIsieTcs Bce Oousiblasi HEOOXOAMMOCTh B  IEPEOCMBICICHUU
CYLIECTBYIOIIEH  KOHUENUMU Topoja. ['opoAckoe  MpOCTPAaHCTBO,  paHee
BOCIIPUHUMAEMOE MPOCTO KaK MPOCTPAHCTBO OOUTAHUS MJIH YK€ KaK HEKas JIEKOpaLus,
cerogHsi oOperaeT OoJiee OMYLIEBICHHOE 3HAY€HHE. ['OpoJl CTAaHOBUTCS THOKHM,
HAYMHAET pearupoBaTh Ha JECUCTBUS YEIIOBEKA, 4 €r0 BBIYUCIUTENIbHBIE MPOLIECCHI
CTaHOBSTCS Bce OO0JIbIIE YIO0O0ISIOTCS MPOLIECCAM YETIOBEYECKOT0 MbIlLIeHus. B TO
K€ BpeMs MPEJCTaBIECHUE O COBPEMEHHOM METarojuce BCE Yalle acCOUUPYETCS C
TEPMUHOM «smart City», MoApa3yMeBaOIUM FOPOACKYIO0 Cpeay, OPUEHTUPOBAHHYIO
Ha CIEIYIOIIME AacleKThl: JOCTWXEHHEe Hauboabpmied 3¢pdekTUBHOCTH B
UCIIOJIb30BaHUN PECYPCOB, CHUKEHHE DKOHOMUYECKHX TpaT, MOBBIIICHUE KayecTBa
KW3HU, a TaK)KE CHUKEHUE HETaTUBHOTO BIIMSIHUSA YEJIOBEYECKOW AESATEIbHOCTH Ha
okpyxkaromryto cpeny [108]. IlpecrmemoBanme maHHBIX IIeJied B Mpoliecce
IPOEKTUPOBAHUS TOPOJa OAHO3HAYHO TPAHCIUPYET OOLIMe LEHHOCTH U CTPEMIICHUS
o0miecTBa, 4YTO MOXXET B HEKOTOPOM CTENEHU HAJeIsITh TOpoJ COOCTBEHHOM
UAEHTUYHOCThI0. K HacTosieMy MOMEHTY psii aBTOPOB OTMEYAOT MPEHMYIIECTBA
CUCTEMBI yCTPOWCTBA TOPOACKOM cpenbl. OnHAakKo, Ha NyTH BHEIPEHUA U
MOCJIETYIOUIEr0 Pa3BUTHUS TaHHOM «smart-CUCTEMbD MPOEKTUPOBIIUKY CTAIIKUBAIOTCS
C CEpbE3HBIMU TPYJHOCTIMHU. | TaBHON M3 HUX BUJIUTCSA HEOOXOAUMOCTh ONPEAEIUTD,
KAaKOW U3 CLIEHApUEB MOSBIEHUS «YMHOTO» ropoja (tadnuma 1) okaxercs Hauboiee
s dexTuBHbIM: BHeIpeHue [ T-TeXHOI0ruil B CTPYKTYpY CYIIECTBYIOIMIMX TOPOAOB WA
K€ BO3BEACHUE «YMHOIO» ropoja c¢ Hyld. B Tabnuie 2 mnpuBEIEHO CpaBHEHHE
BO3MOXHBIX CLIEHAPHEB MIPOEKTUPOBAHUS «YMHOT0» rOPO/JIa.

CrpykrypupoBanHoe BHeApeHue IT-TexHomoruii, 000CHOBaHHOE HanOOJbIIeH
s dextuBHOCTRIO [IMOTHAST BRICOKAs 3aCTpPOMKA C O3€JICHECHHBIMU MPOCTPAHCTBAMH.
Kpucrammueckas cTpykTypa ropoaa

Jlnst BeIsIBIIEHUST MeToAa (hOpMOOOpa30BaHUS «YMHOT0» TOpPO/Ia, 00IaIar0IIeTo
HAauOOJBIITUM TOTEHIIMAJIOM YCTOWYMBOTO pa3BUTHUS, HEOOXOAMMO WCCIIEIOBAThH
CYILIECTBYIOILIME MPUMEPHI PEAIM30BAHHBIX MPOEKTOB, & TAKXKE MPOAHAIM3UPOBATH
OOJBIION MACCHUB CIIOKHBIX JaHHBIX. JTO MPEJICTABIIAECTCA KpailHe CII0KHOM 3a1auei,
MOCKOJIbKY Ha IAaHHBI MOMEHT CJIOXHO B TIOJIHOM Mepe MpoaHaIu3upoBaTh MOAOOHBIE
ropo/ia-3KCIIEPUMEHThl  BBUJY MOJIOJOCTH JAaHHOW KOHIIEMNIMH, TOJy4YUBIIEH
pa3BUTHE OTHOCUTEIHHO HeAaBHO. [loMUMO 3TOTO, Y MccienoBaTeneil BOSHUKAET Psijl
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npyrux BompocoB. Kak mnoBiuseT BHeApeHHE pazIuyHbIX WHGOPMAIIMOHHBIX
TEXHOJOTHH Ha ycnmoBus Xu3HH? Kakue KOMOMHAIIMU TEXHOJOTUYECKUX CPE/ICTB
HaubOosiee BHITOAHO NMPUMEHATHh B PA3NUYHBIX cUTyalusx? M MHOXECTBO Ipyrux
BOIIPOCOB, BOBMOXXHOCTbh OTBETHTh Ha KOTOPBIE IIPEACTABUTHCS TOJBKO B OyaylIEM.

[{udpoBbie TEXHONOIMH, TaKHE KaK MapaMETPUUYECKOE U aJITOPUTMHUECKOE
npoexktupoBanue, BIM, 3D-neuars, BUpTyaibHast ¥ JONOJIHEHHAsl PEabHOCTH, BCE
OOJpIIE MPUMEHSIIOTCS JUIsl PELIEHUS CIOKHBIX APXUTEKTYPHBIX 3a7ad, CO3JaHUs
WHHOBAIIMOHHBIX ()OPM U MPOCTPAHCTB, & TaKXkKe JJIs1 MOBBIIEHUS YP(HEKTUBHOCTH U
KauyecTBa CTPOUTEIbHBIX padoT [54].

Ckopocth M Macmtad »93TOM  TpaHcopMallud  OXHAAIOTCS  TOJIBKO
YBEJIMYMBATHCS B ONmKaiiiieM OyyIieM Mo Mepe pa3BUTHS TEXHOJOTUN U UX OoJee
mupokoro npuMeHnenus. [lo Mepe Toro, kKak TEXHOJIOIMH OyAyT MpPOJOJKAThH
HBOJIFOLIMOHUPOBATH U YCOBEPIIECHCTBOBATHCS, APXUTEKTYPa, BEPOSITHO, CTOJIKHETCS C
emie OOJIbIIEH CTENEHbIO HHTErpalui U(PPOBBIX HHCTPYMEHTOB.

D70, B CBOIO 0ouYepeib, OyJeT BIUATh Ha PopMy, (DYHKIIHMIO U SCTETUKY 3/1aHUM,
Ha TO, K&K OHH MPOEKTUPYIOTCA, CTPOSITCS ¥ UCIIOJIb3YIOTCA. DTH U3MEHEHHSI HE TOJIBKO
yJIydliaT Ka4ecTBO U 3(PPEKTUBHOCTb ApXUTEKTYpPbl, HO U 0OecreyaT BO3MOXKHOCTH
JUISl HOBBIX, €IlI€ HEU3BEJAHHBIX (DOPM apXUTEKTYpHOro BbIpaxeHus. [loapIToXUB,
MOXHO CKa3aTh IU(POBBIE TEXHOJIOTUM CTAHOBSTCS Bce 00Jie€ BaKHOM YacThiO
COBPEMEHHOW apXUTEKTYpbl, M OXHJIAETCA, YTO HX BIHUSIHUE OYIET TOJIBKO
yBenMuuBaThcs B OyaymeM. OHu 1npeoOpasyroT TpaJWLUOHHBIE IIOAXOJBI,
YBEJIMYUBAIOT CKOPOCTh U TOUHOCTH PabOThI, IPEAOCTABIISIFOT OOJIBIINI KOHTPOJIb Hajl
IIPOLIECCOM U OTKPBIBAXOT HOBBIE TOPU30HTHI JIJIs1 TBOPYECKOTO BBIPAXKCHHUS.

C yuérom copaep:kaHMsI JTaHHOTO MOApa3/ea Mbl MOXEM YBUJETh 0a3y JaHHbBIX
aHalIM3a MPUMEPOB 3JaHUU M IPOEKTOB. B paMkax NMpPOBEAEHHOIO COLIOIIPOCA 3TH
OpUMEPBl OTPAXKAIOT BIMsHUE UU(GPOBON KyJabTyphl. Hemasio M3 HUX MOCTPOEHBI ¢
NpUMEHEHHEeM IUQPPOBBIX MeTon0B mpoekTupoBanus ([Ipunoxenne B Ta6. 1.1).
Takum 00pa3om, COBpEeMEHHbIE TEHACHIIUU B apXUTEKTYpPHOM (POpMOOOpa30BAHUM C
UCIIOJIb30BaHUEM IIU(PPOBBIX TEXHOJOTHI 00EIIAIOT MEPEOCMBICIICHUE apXUTEKTYPHI,
¢ OOJIBIIMM aKIEHTOM Ha HHTEPAKTUBHOCTb, aJallTUBHOCTh U YCTOMYUBOCTD.

3.2 Bausinue mudpoBoii KyJbTYpPbl Ha apXUTEKTYpHOoe opMoodpa3oBanue

B snoxy nH(popMalMoHHBIX TEXHOJIOTHM HaOII01a€TCs CYIIECTBEHHOE BIMSIHUE
UPOBOM KyJIbTYypbl Ha pa3UYHbIC ACHEKThl >KM3HU OOIIECTBA, BKIOYAs TaKYIO
TBOPUYECKYI0 U MPAKTHYECKYIO 00JIaCTh, KaK apXUTEKTypa. JTO OTKPHIBACT HOBBIC
MEePCTIIEKTUBBI IJIs1 apXUTEKTYpHOTO (popMOOOpa30BaHus, B KOTOPHIX apXUTEKTYPHBIC
GbopMBI HE TOJIBKO OTPaKAIOT (GYHKIIMOHATBHBIC M ICTETHUUECKHE TPEOOBaHUS, HO U
B3aMMOJICUCTBYIOT C IU(PPOBBIMU TEXHOJOTUSIMH HA MHOTHUX YPOBHSIX.

[MudpoBas KymbTypa, KpHUTEpUHU KOTOPOW OMPENETSIOTCS  CKOPOCTHIO,
CBSI3HOCTBIO M aJIallTUBHOCTHIO, NMPUBHOCUT B apXUTEKTypHOE (HOpMOOOpa3oBaHUE
HOBBIE acrneKThl. [lepeHoc TaHHBIX, MOACTUPOBAHUE, BU3YATIU3AIHs, TPOCKTUPOBAHUE
Y MPOM3BOJICTBO TECHO CBSI3aHbI U HHTETPUPOBAHBI B paMKaXx IIU()POBOM IKOJIOTUH, YTO
MPEOCTABISICT APXUTEKTOpPAM YHUKAJIbHBIE BO3MOXHOCTH [IJIsi pa3pabOTKu W
peanu3aiuy CJI0XKHBIX apXUTEKTYPHBIX POpM.
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ApXUTEKTypa HaYMHAET UI'PaTh aKTUBHYIO POJIb B IUPPOBOI cpesie, CTaHOBSICh
HE TOJIbKO MPOAYKTOM, HO M MEXaHU3MOM OOIICHHS U B3aUMOJCHCTBHUSA. OTa
JMAJEKTUKA B3aMMOJEHCTBHS NPHUBOJIUT K KApAUHAIBHOMY M3MEHEHUIO MPUHIIMIIOB
apxXUTEeKTypHOTO (hopMOOOpa30BaHUsl, AKIIEHTUPYSI BHUMaHUE Ha TaKUX (PaKTOpax Kak
UHTEPAaKTUBHOCTH, aJalTUBHOCTh M THOKOCTh. L{udpoBas KynbTypa B apXUTEKType
IIOPOKIAET HOBBIC HAIPABJICHWS M WHCTPYMEHTBI, BKIIIOYAsl QJITOPUTMBI H
nporpaMMHOe oOecrieueHne, OOJbIINe JaHHBIe, OOJAUHbIE TEXHOJOTHH, a TaKkKe
UHTETpaly ¢ APYrMMU oOJacTsIMH 3HaHMM. B 3TOM KOHTekcTe ocoboe MecTo
3aHMMAIOT 3aKOHOJATENBCTBO U PETYJIIMPOBAHUE, A TAKKE COLIMAIIBHBIE U KyJIbTYPHBIC
¢dakropbl. M3yueHue 3TMX MEXaHU3MOB M B3aUMOJACUCTBUN SBIIAETCA aKTyaJlbHBIM
HaIIpaBJICHUEM COBPEMEHHOW apXMTEKTYpHOM HayKu M NPAKTUKHA. B ciexgyrommx
paszenax Mbl pPacCMOTPUM 3TH acCHEeKThl MOApOOHEe, aHAIM3UpPYs NPUMEHEHUE
COBPEMEHHBIX TEXHOJOTMH W METOJOB, KOTOPBIE MPEJOCTABIIIIOT aAPXUTEKTOpaM
BO3MOYKHOCTh CO3/1aBaTh 00Jiee CI0KHbIE U MHHOBaLMOHHBIE popMbl (I[Ipunoxenue B
Puc. 1.39).

[HudpoBuzamus TpeOyeT HE TOJBKO TEXHUUECKUX WHHOBAIIMHI, HO U U3MEHEHUH
B KyJbTyp€ OpraHM3allid, TaKUX KaK T'MOKOCTh, HHHOBAIIMOHHOCTh U CIIOCOOHOCTH
aJanTHPOBAThCA K OBICTPO MEHstowIelcs cpene. OHa Takke Noapa3yMeBaeT akKTUBHOE
UCIIOJIb30BaHUE IUQPPOBBIX IUIATQOPM, AHAIUTUKU JIAHHBIX, HCKYCCTBEHHOIO
WHTEJUIEKTa, 0OJIAYHBIX CEPBUCOB U IIU(PPOBBIX KAHATOB KOMMYHHUKAIMH [25].

B nenom, nudposuzanus otanvyaeTcs OT TpaJAULMOHHON aBTOMAaTU3allUU TEM,
4YTO OHA MPEACTaBIISIET CcOOOW Oojee MMPOKUNH M TIIyOOKHUH Mpolecc, KOTOPBIN
BKJIIOYAET H3MEHEHHE OW3HEeC-MOJENeH, YNpPaBICHUYECKUX MPAKTUK U KYJIbTYpPHI
OpraHU3alnH.

Mup wuHPOpPMALIMOHHBIX TEXHOJOIMH BHOCUT CBOKO JIENITY B pa3BUTHE
COBPEMEHHOW AapXUTEKTYpbl, CO3/1aBasi HOBBIE NEPCHEKTUBBI B3aWMOACHCTBUS
YyeJoBeKa ¢ MpocTpaHcTBOM. OgHUM K3 HaumOojee NEepPCHeKTUBHBIX HaNpaBJICHHM
ABJISIETCA CO3/JaHME WHTEPAKTUBHBIX IIPOCTPAHCTB M PA3IUYHBIE MPUIIOKECHUM,
KOTOpblE O00ECNEeYMBAIOT YHHUKAJbHbIE BO3MOXKHOCTH [UJISl TOJb30BATEIBCKOIO
B3aUMOJICHCTBUSA C APXUTEKTYPOU U OKPYIKAIOIIEH CPEeHOi.

Kan bonpuiissp wnccienoBall KOHUEMUIHWM CUMYJSIUMA W THIEPPEATBHOCTH,
NOJYEpPKUBasi, YTO B COBPEMEHHOM MHPE MOJECIUPOBAHHBIE M300paKEHUS U
BUPTYaJIbHbIE MPOCTPAHCTBA MOTYT CTaTh '"peanbHee", ueM ux (PU3NUECKUE aHAJIOTH.
OH yTBep>Kaajl, YTO TEXHOJIOTUU U MEANA CO3JAI0T OKPYKEHUE, B KOTOPOM I'PAHMLIBI
MEXIY PEAIBHOCTBIO U €€ IIPEICTABIIEHNEM CTaHOBSTCS pa3MbITBIMU. DTa UJES IPSIMO
OTHOCHUTCS K HU(POBOM apXHUTEKType, Ill€ BUPTyalbHbIE MOJEIU U CHUMYJSALUU
CTaHOBSITCSL MHTEIPAJIbHOM YaCThIO IpOLEcca MPOEKTUPOBAHUS U MOTYT BIIMSATH Ha
BOCITPUSATHE U B3aMMO/ICHCTBUE C PEalIbHBIM apXUTEKTYPHBIM IIPOCTPAHCTBOM [24].

[Ibep JleBH TNOAHMMAET  KOHLEMNLIHIO  KOJUIEKTUBHOIO  WHTEJUIEKTA,
paccMatpuBas crnocoObl, KOTOPbIMU HMH(DOPMAIIMOHHBIE TEXHOJIOTHMH PACIIUPSIOT U
YCUJIMBAKOT YEJOBEYECKOE MBIIUICHHE HA KOJUIEKTUBHOM YpoBHe. OH Takxke
UCCIIENYET BUPTYAIbHBIE MUPBI KaK MPOCTPAHCTBA JJISI COBMECTHOM JESATEIBHOCTU U
oOMeHa 3HaHUAMU. B KOHTEKCTEe 3BOMIONUHU LU(MPOBOM KYJIbTYpPhl B apXHUTEKTYpE,
uaen JIeBM yKasplBalOT Ha MOTEHIMAN CO3JaHUsSl ApXUTEKTYPHBIX MPOCTPAHCTB,
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KOTOpble (acCHIUTHUPYIOT W TOAJAEPKHUBAIOT ATOT KOJUIGKTUBHBIK OOMEH U
B3aMMO/JICHCTBHE B BUPTyaJIbHOM KOHTeKcTe [123].

B snoxy mudpoBoii MOOMIBHOCTH M TJIOOATBHOW CBS3aHHOCTH, KOHIICIIITUS
WHTEPAKTUBHOIO  IPOCTPAHCTBA  NIPEANOJIAraeT CO3JAaHUE  Cpeabl, KOTOpas
alanTUpPyeTcss W pearupyer Ha JACWCTBUA M TOTPEOHOCTH MOJb30BaTeleil. ITO
JocTUraeTcs 0Jaroaapsi BHEJPEHUIO COBPEMEHHBIX TEXHOJIOTUM, TAKUX KaK CEHCOPHI,
QITOPUTMBl MCKYCCTBEHHOIO MHTEJJIEKTa M OOJauHbIE CEPBUCHI, KOTOpPBIE
0o0ecreynBalOT JUHAMMUYHOE U  TEPCOHAIM3UPOBAHHOE  B3aUMOJCHCTBUE C
MIPOCTPAHCTBOM.

MoOusibHbIE  TOPUIIOKEHUSI  CTAaHOBATCS  3(PGEKTUBHBIM  HUHCTPYMEHTOM
B3aMMOJICUCTBUS MOJIb30BATENCH C apXUTEKTYPHBIMU 00BEKTaMHU U MPOCTPAHCTBAMH.
OHU MOTYT MPENOCTABISATH IMOJIB30BATENI0 HHQMOpPMALMIO O 3/IaHUHU, BKIIOYAs
UCTOPHIO €ro CO3JIaHusl, apXUTEKTYypHblE OCOOEHHOCTH, PyHKIMU U yciayru. Kpome
TOTO0, MOOMJIbHBIE MTPUIIOKEHUS MOTYT CTUMYJIMPOBATH MOJIB30BATENIECH K aKTUBHOMY
YYAaCTHIO B UHTEPAKTUBHBIX UTPaX, XyJ0KECTBEHHBIX U 00pa30BaTEIbHBIX MPOEKTAX,
CBA3aHHBIX C APXHUTEKTYpOl M MpPOCTpaHCTBOM. TakuM 00pa3oM, NPUMEHEHHE
WHTEPAKTUBHBIX MPOCTPAHCTB U MOOMJIbHBIX MPUJIOKEHUN B ApXUTEKTYPE OTKPHIBAET
HOBBIE NEPCHEKTUBBI Uil CO3/laHUs TUOKHUX, aJalTHUBHBIX M MOJb30BATEIHBCKUX
IPOCTPAHCTB, KOTOpbIE O0OTalatOT >KU3HEHHBIA OIBIT U MOBBIIIAIOT KayeCTBO
OKPYXarOUIEH CPEIbI.

Kapnoc JI. Mapkoc uccneayeT TpaHchOpMaLUIO apXUTEKTYPHBIX METOJIOB MO
BIMSIHUEM  LU(QPOBBIX  HMHCTpYMEHTOB. OH  NOJYEPKUBAET, YTO MHOTHUE
IIPOCKTUPOBIIMKN  OIPAHUYMBAIOTCA  TPAJAULMOHHBIM  HCIIOJIB30BAHUEM  OTUX
WHCTPYMEHTOB, UTHOPUPYS UX MOTEHUMAN OTKPBIBATh HOBBIE MOJAXOJBI K JH3alHY.
Mapkoc axkueHTHpyeT BHUMaHUE Ha POCTE CIOXKHOCTH LHU(PPOBBIX IMPOEKTOB,
BO3MOXKHOCTSIX OTKPBITBIX (DOPM, TaKUX KaK MapaMeTpUUYecKoe MPOEKTUPOBAHUE, U
POJIM KOMIIBIOTEPOB KaK aKTUBHBIX IMTAPTHEPOB B IIpoliecce TBopuecTBa. OH 3aBepuiaeT
aHaJIU3 TAATIOTOM MEXAY CII0KHOCTBIO M IIPOCTOTON B COBPEMEHHOU apXUTEKTYpE.

Hacrynnenne uu@poBoi 3pbl B apXUTEKTypPHOM JU3aiiHE NMPHUBHECIO HOBBIE
BO3MOXHOCTM M M3MEHEHUS B CaMOM SI3BIKE apXUTEKTypbl. Tem He MeHee,
JNEWCTBUTEIBHO CYIIECTBEHHOE BO3JECWCTBHE KOMIIBIOTEPA OLIYIIAIOCH JIMIIb
HEOOJIbIIUM  KOJIMYECTBOM APXUTEKTOPOB, B OCHOBHOM TEMH, KTO OCO3HAI
PEBOJIIOLIMOHHBIE U3MEHEHUS, KOTOPBIE LIM(PPOBOE MPOESKTUPOBAHUE MOKET TPUHECTH
B TBOpYECKUM mpouecc. 110 aron nuHun, MuTUe1 KaTeropusupoBall apXUTEKTOPOB
Ha TeX, KTO MCHOJb3YyeT HU(PPOBbIE HHCTPYMEHTHI AJIs1 TOBBIIEHUS d()HEKTUBHOCTH
CBOEH paboThl, U T€X, KTO OCO3HACT U MPUMEHSIET YHUKAIbHbIE XapaKTEPUCTUKU ITUX
WHCTPYMEHTOB Il U3MEHEHHMsI CBOETO MOAX0/1a K AU3alHY.

[MudpoBoe co3HaHHME OIpeaenseTcss Kak MPOEKTUPOBOYHAS CTpaTerus, Mpu
KOTOPOM apXUTEKTOp WA AU3aMHEP PACcCMATPHUBAET KOMIIBIOTEDP HE TOJIBKO Kak
WHCTPYMEHT, HO U KaK Y4YaCTHHMKAa KOMaHJbl. Bompoc cioxHOCTH OBbUT B IIEHTpE
00CYX/IeHUIl Ha MPOTSHKEHUM BCEH MCTOPUU KOMITBIOTEPHOIO MPOEKTUPOBAHUS B
apXUTEKType. MUTUEIT NPUBJIEKAT BHUMAHUE K TOHATHUIO CII0KHOCTH KaK KOJINYECTBY
MPOEKTHBIX PEIIEHUI B KOHTEKCTE 00IIero macurada npoekra. B 3Tom KOHTEKcCTe,
yeM Oojpiie uHGOPMAIMU WM [apaMEeTPOB HEOOXOIUMO IS ONpPEACIICHUS
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KOHKPETHON TIeOMETPHUH, TEM BBIIIE €€ CIO0KHOCTh. Takxke, KOJIMYECTBO ONepaluii,
TpeOyeMbIX Ji CO3JaHUsl apXUTEKTypPHOTO 3JIEMEHTAa, TakXKe YKa3blBaeT Ha €ro
CIIO)KHOCTh. [IprmMepoMm Takoro ciokHoro au3aiiHa MoxeT ciayxutb C Wall ot
MATSYS, KoTOpBbIil AEMOHCTPUPYET BEICOKUI YPOBEHb AU3aHHEPCKOIO KOHTEHTA IPH
OTHOCHTEIILHO HEOOJIBIIIOM CTPOUTEILHOM 00beMe [98].

[{udpoBbie TEXHOJIOTHHM, BKIIOYas MapaMETPUYECKOe MOJCIMPOBAHNUE,
AITOPUTMHYECKOE TPOECKTUPOBAHUE U KOMIIBIOTEPHOE MOJEIUPOBAHNE, CYILIECTBEHHO
PaCHIMPSIIOT TBOPUYECKUN MOTEHIIUAT B 00JIACTU apXUTEKTYpPbl. DTH MHCTPYMEHTHI HE
TOJIbKO TIO3BOJISIIOT PEAJM30BaTh CJOXKHBIE W TPYJIOEMKHE TMPOEKThl, HO H
ONTUMM3UPYIOT CaM TPOILleCC MPOECKTUPOBaHUS, MPUHOCT SPPEKTUBHOCTH B
pacxoJIOBaHUM BpPEMEHU M pecypcoB. B pesynbTaTe 3TUX MHHOBAIMM BO3HUKAIOT
HOBBIEC CTHJIM U (hOpMBI B apxuTekType. Cienyer OTMETUTh, 4yTo IUpoBas KyJbTypa
U COLUAJIbHO-KYJIbTYpHbIE (PAKTOpPhl TAK)KE€ BHOCSAT CBOW BKJIaJ B 3TOT MpOIIECC,
CIOCOOCTBYSI HHTETpAaIlUU APXUTEKTYPHI C ApyrumMu oonactsimu 3Hanui (Ilpunoxenue
B Puc. 1.38).

BaxxHOl YacThio BIMAHMS HU(PPOBOM KYyJIbTYpbl Ha apXHUTEKTYpy SBISETCA
BO3MOYKHOCTh BH3YyaJu3allMM NpPOeKTOB. COBpEMEHHBIE MPOTrPaMMHBIE PpEIIEHUS
MO3BOJISIIOT apXUTEKTOPaM BU3yalM3UPOBAaTh CBOU HJIEH B BBICOKOM KaudecTBE, Jeias
ux 0oJiee MOHATHBIMU U TOCTYIHBIMHU ISl 32Ka3YMKOB U OOIIECTBEHHOCTH.

[Iporpammel, mpeAHa3HAYEHHBIE JUIsI MPOEKTUPOBAHUS APXUTEKTYpPhl U
CTPOUTEIBCTBA, CTAIM BAXKHBIMU UHCTPYMEHTAMHU B apXUTEKTYpHOU mpakTuke. OHU
IIPENOCTABISIIOT APXUTEKTOpPaM IIMPOKUE BO3MOXKHOCTU IS CO3/AHMS, aHAIU3a U
ONTUMHU3AIMU MPOEKTOB, & TaKXKe JI1 BU3yAIM3allUh apXUTEKTYpHBIX uaeil. Cpenu
TaKUX MPOrpPaMM MOKHO BBIJEJIHMTH CUCTEMBI NApAMETPUUYECKOIO MOJEIUPOBAHMS,
3D-MonenupoBaHus M KOMIIBIOTEPHOIO MPOEKTUPOBAHUSA, KOTOPBIE IO3BOJISIOT
co3/aBaTh Oosiee CIOXKHBIE MU MHHOBALIMOHHBIE (OPMBI, YIPABIATH Pa3INYHBIMU
napamMeTpaMH MPOEKTa U BBIMOJIHATh TOYHBIE PACUETHI.

Takue mporpamMmbl TakXe BKJIIOYAIOT B ceOsl MHCTPYMEHTHI Ul aHalu3a U
ONTHUMM3ALUMU TPOEKTOB C TOYKHA 3PEHHUS pA3JIMYHBIX MapaMeTpoOB, TaKUX Kak
SHEpProdPGheKTUBHOCTh, YCTOMUHUBOCTh W (PYHKIMOHAIBHOCTh. ITO MO3BOJSET
apXUTEKTOpaM MpUHUMATh 0ojiee 00OCHOBAHHbBIC U MH(POPMUPOBAHHBIC PEIICHUS Ha
BCEX OJTamax TMpPOEKTUPOBAHUS W CTpPOUTENbCTBA. Kpome TOoro, coBpeMEHHbIE
MPOrpaMMHBIE  PEILICHUS obecnieunBalOT 3G PEKTUBHYIO BU3YAJIU3ALIUIO
ApPXUTEKTYPHBIX IIPOEKTOB, YTO IO3BOJIIET apXUTEKTOpPaM JIy4lle MPEACTaBUTh CBOU
UJeu 3aKa3uukaMm M 00miecTBeHHOCTH. OHU TaKKe CIIOCOOCTBYIOT aBTOMAaTH3alUU
Ipolecca NPOEKTUPOBAHUS U CO3JAHUIO IETAM3UPOBAHHBIX IPOEKTHBIX JOKYMEHTOB.

[MudpoBas KympTypa oOKaszala TIyOOKOE BIUSHUE HA apPXUTEKTYPHOE
dbopmooOpa3oBanue, obecrieunBas BHEAPEHUE HOBBIX HHCTPYMEHTOB, METOJOB M
MOJIXOJIOB JUISI CO3JaHMSI M BOILIOLLEHUS apXUTEKTYpHBIX (hopm. BmecTe ¢ aBomonmei
MHQOPMAIIMOHHBIX ~TEXHOJIOTMM, Takhe METONbl, KaK MapaMeTpUyYecKoe u
QITOPUTMHYECKOE MPOEKTUPOBAHUE, a TAK)KE KOMIBIOTEPHOE MOJICIMPOBAHUE, CTAIIN
JOCTYIHBIMU JIJI1 apXUTEKTOPOB, OOJIETYMB UX pabOTy U MO3BOJIUB CO3/1aBaTh 0oJiee
CJIOHBIE€ U UHHOBALIMOHHBIE (DOPMBI. ITH LUPPOBBIE UHCTPYMEHTHI MPEIOCTABISIIOT
BO3MOYKHOCTh aHAJIM3UPOBATh OOJIbIINE 0OBbEMBI TAHHBIX, ONITUMHU3UPOBATH TPOEKTHI
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Y BBISBJISITH BOBMOXHBIE TPOOIEMbI HA PAHHUX CTAAUSIX. DTO CYHIECTBEHHO MOBBIIIAET
3¢ (HEeKTUBHOCTH Mpoliecca MPOSKTUPOBAHUS M CTPOUTENLCTBA, MO3BOJISIET COKPATUTH
3aTpaTbhl BPEMEHH U PECypCOB Ha CTPOUTEIBCTBO M YCKOPSET BHEAPEHHE HOBBIX
npoekToB. LludpoBbie TEXHOTOTHH TaK)Ke UTPAIOT KIOYEBYIO POJb B BU3yaIU3allUU
apXUTEKTYpHBIX uae. OHM MO3BOJSIOT APXUTEKTOPAM CO3/1aBaTh PEATUCTUUHBIC
TpEeXMEpHBIE MOJIETH U BUPTYaJIbHbBIE MIPOTYJIKU MO MPOEKTaM, YTO MO3BOJIAET JTyYIlle
JIOHECTH CBOW WJICH JIO 3aKa34uMKOB W IMUPOKOW oOmiecTBeHHOCTH [127]. DT0 maer
BO3MOKHOCTh TOJIy4aThb OOpaTHYIO CBsSI3b M NPUHUMATh KOPPEKTHUPOBKHU e€IIe 0
Hayayna cTtpouTenbcTBa. [ludpoBbie TEXHOIOTMM, MPUMEHSIEMbIE B COBPEMEHHOM
apXUTEKTYpe, OXBaThIBAIOT pa3HOOOpa3ue ypoBHeH u cdep aestenbHocTU. OHU
UCIIOJIB3YIOTCS JJI1 ONTUMU3AIIMK TpoIlecca MPOEKTUPOBaHUs, 00ecreunBaoT 0oliee
BBICOKYIO TOUHOCTH BBITIOJIHEHUSI pabOT U CIIOCOOCTBYIOT JIyUIIEeMY B3aUMOICHCTBUIO
MEXY apXUTEKTYpOMl U €€ MOTPEOUTEIIMHU.

Jonna Xapaysii, M3BECTHas CBOEH KOHLENLIHMEW KUOOProB, MPEACTABIIAET
B3IJISII Ha THOPUIHOCTh YEJIOBEKAa M MAaIIMHBI B COBpeMEeHHOM oO1uiectBe. E€ naen
MOTYEPKUBAIOT Pa3MbIBAHUE TPAHUI[ MEXKAY OHOJOTHUYECKHMM W HCKYCCTBCHHBIM,
npejjaras HOBbIE MyTH MOHUMAaHHS B3aUMOJICHCTBHUS YEJIOBEKa C TeXHoJoruei. B
KOHTEKCTE apXHTEKTYphl U ITU(POBON KyJIbTYpHI, 3TO MOXKET YKa3bIBaTh Ha HOBBIC
MOJIXOJbI K MPOCKTHPOBAHHUIO MPOCTPAHCTB, TJE€ YEIOBEUYECKHE U TEXHOJIOTHUECKHE
areHThl COCYIIECTBYIOT M B3aUMOJICHCTBYIOT Ha paBHbBIX [80].

Jlmaupyroiue apXuTeKTypHbIe cTyauu, Takue kak Zaha Hadid Studio, NBBJ,
Kokkugia, Arup, UNStudio u Nervous System, aKkTUBHO NPUMEHSIOT
AITOPUTMHUYECKHE METOJIbI POSKTUPOBAHHUSA. DTO MO3BOJISIET UM CO3/1aBaTh CIOKHBIC
apXuUTeKTypHbIe (POpMBI U oOecrieunBaeT 0ojiee BBICOKYIO TOYHOCTb B pealn3alluu
IIPOEKTOB.

[Tpumenenue nu@pPoBLIX TEXHOJIOTHI HE OTPAHUYUBACTCS CO3JaHUEM MOJIeIeH
U TUTaHOB 37aHuil. OHM Takke BKIIOYAIOT B ce0sl pa3pabOTKy HHTEPAKTHUBHBIX
MPUJIOKEHUH, KOTOpbIE 00JIer4aroT B3auMOCHCTBHE MOJIB30BaTENIEH C apXUTEKTYPOH.
DTO MOXET BKJIIOYATh B CeOSl MPOTpPaMMbI JJIsI BUPTYaJbHBIX TYPOB IO 3JaHUSM,
oOyuJarolie MpUIoKeHHst 1 MHOTOE Jipyroe [142].

B memom, mporpamMmel 11 TPOSKTHUPOBAHUS apXUTEKTYPhl U CTPOHUTEIHCTBA
UTPAIOT KIIIOUEBYIO POJb B COBPEMEHHON apXMUTEKTYpHOW MpaKTHKE, oOecreunBas
3¢ (HEeKTUBHOCTh U TOYHOCTh MPOCKTHUPOBAHUS, & TAK)Ke TO3BOJSS CO3/1aBaTh Oosee
WHHOBAIMOHHBIE W CJHOXHBbIE (opmbl. [ludpoBbie METOAB B MPOEKTUPOBAHUU U
CO3JaHUM APXUTEKTYpHBIX (QopM TOBBIMAET HX A(P(YEKTUBHOCTH, TOYHOCTh U
SKOHOMHUYHOCTh. DTO SIBIISIETCA KJIFOYEBBIM MOMEHTOM B KOHTEKCTE COBPEMEHHOTO
Pa3BUTHS apXUTEKTYPHI U TOPOJICKOTO CTPOUTEIILCTBA.

TannmuaHCKass ~ apXuUTeKTypHass  OWeHHane  sgBisieTcs  matopmoid,
OPUEHTHPOBAHHOW Ha JMCKYCCHHM O COBPEMEHHOM apXUTEKType U Topoie. ITO
MEPOMPHUITHE TPOBOJIUTCS pa3 B Ba rojla U MPEJOCTABISET BOZMOKHOCTh MOJIOBIM
apXUTEKTOpaM W Au3aiiHepaM pa3padoTaTh MaBHIbOH, JEMOHCTPHPYIONINNA HOBBIS
uHHOBalMu B oTpaciau. B 2019 rogy maBuibOH ObLI CHPOEKTHUPOBAH COBMECTHOM
KoMaHa0M, BKIroHarome ['Buummma SHa, Komepona Heronxsma (rosiorpamma),
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Soomeen Hahm Design u HWrops IlanTuda, ¢ TECHBIM COTPYAHUYECTBOM C
WHXeHepaMu ¢opMara.

B npouecce co3gaHus W NPOEKTHUPOBAaHUS NAaBUJIbOHA HE HCIOJIb30BAIUCH
TpaJMLIMOHHBIE YEPTEKU WM POTPAMMHUPOBAHUE C UCIIOJIb30BAHUEM KOMITBIOTEPHBIX
yucnoBbix cuctem ympasienus (YIIY). Bmecto »Toro komanjga mnpumeHuUsa
DKCIIEPUMEHTAJIBHBIM MOAXO0J, TOJHOCTBIO pPYYHOE M3FOTOBIICHHUE, HCHOJb3Ys
uHbOpMaIMI0 O JU3aiiHe, MPEAOCTaBIsIEMYI0 Yepe3 rojorpaguueckyio miardopmy
Fologram B [0moJIHEHHON peanbHOCTH. DTO TpeOOBajJO TECHOTO COTPYIHUYECTBA
MEXIy BCEMM YJIeHaMH KOMaH[bl. HXeHephl U Iu3aiiHepbl BMECTe paboTaiu Hajl
pa3paboTKOM U ONTUMUBALMEN TEOMETPUH, A TAKKE KOHCTPYKTHUBHBIX XapaKTEPUCTUK
U BO3MOXKHOCTEH COOpKM MaBWiIbOHA. [[aBUIBOH CKOHCTPYHUPOBAH U3 JIEPEBSIHHBIX
IJIaHOK, (DOPMOBAHHBIX C NPUMEHEHHEM NapoBOW THOKM M ToJiorpaduyecKux
MeToq0B. Mcrnonb3yemble Marepualibl M METOJbl OOECHEeUMIN JOMOJHUTEIbHYIO
IIPOYHOCTh KOHCTpPYKUHMHU. Pa3zpaboTkoil 3aHMMasiach KOMaHJa MactepoB Sean Guy,
Xavier Madden, Nick van den Berg u muorue npyrue [145].

ApxutektypHas OueHHane B TaminHe (OKycUpyeTcs Ha HCCIECIOBAaHUU H
JTUCKYCCUU TPOOJIEM apXUTEKTYPhl U TOPOJCKOIO IPOCTPAHCTBA. DTO ABYXIOJUYHOE
COOBITHE JAaeT BO3MOXXHOCTb MOJIOJIBIM apXUTEKTOpaM W Ju3aiiHepaM CO3]1aTh
NAaBWJIbOH, JEMOHCTPUPYIOIIMI HHHOBAIMOHHBIE MMOJX0/IbI B apXUTEKType. [ laBuiboH,
co3nanubiii B 2019 roay, ObUT pe3yabTaToM COBMECTHOM paboTel ['Buiuinma J[xana,
Kamepona Hrronsma (Fologram), Soomeen Hahm Design u Uropst [Tantuka B TecHOM
koonepanuu ¢ Format Engineers. B mporecce ero pa3paOoTKu M HM3rOTOBIICHUS
OTKA3aJIUCh OT MNPUBBIYHBIX udepTexerd win YIIY-nporpammupoBanus. Hanpotus,
KOMaH/Jla MCIOJIb30BaJIa AKCIIEPUMEHTAJIBHBIM IOAXOJ, IOJHOCTBIO PYYHOIO
WCIIOJIHEHUSI, OCHOBBIBasICh Ha MH(POpPMALMU O JOTOJHEHHOM pearbHOCTH,
MPEICTaBICHHON TPOU3BOAUTEISIMU uepe3 rojorpadudeckyto miathopmy Fologram.

DT0 noJpazyMeBalio HEOOXOAUMOCTh TECHOT'O B3aUMOJICUCTBUS MEXy BCEMU
yineHamMu komanabl. Maxkenepsl u3 Format Engineers coTpyqHu4anu ¢ nu3aiiHepamu B
npoliecce pazpabOTKU U ONTUMHU3ALMKN T€OMETPUHU, CTPYKTYPHBIX XapaKTEPUCTUK U
BO3MOXXHOCTEH COOpKHM YyCTaHOBKU. [laBUIBLOH TpeACTaBIsieT COOOM CIIOXKHBIN
KOMIIJIEKC CKPYUYEHHBIX JIEPEBSHHBIX MOJIOC, KOTOPHIE COYETAIOTCS B AUHAMUYHOM
JBUKEHUU, UCCIEAYS UI€U BHYTPEHHETO M BHEUIHETO MPOCTPAHCTBA, IOBEPXHOCTH U
o0beMa. OCHOBHOM 3a/aueid ObUIO CO3JIaHME TaKOW KOHCTPYKIIMH, UCTIONb3YS TOJIBKO
cTaHaaptHeie jgocku pasmepoMm 100x10 wmm. [lepeBsiHHbIE TIOJIOCHI  OBLIA
WHUBUYyJIbHO (DOPMUPYEMBI C TIOMOIIIBIO TIapa- U aJIalTUBHBIX (HOPM, OCHOBAHHBIX
Ha rosiorpapuyecknx Mojaemsax. CKpyunBaHHUe JEPEBSIHHBIX 3JIEMEHTOB 00ECIIeUnBaET
JIOTNIOJTHUTENIBHYIO TPOYHOCTh M YCTOMYMBOCTh K CXKATHUIO B OTOM KOMIIO3UTHOMU
KOHCTPYKIIMU U3 JIEPEBA U CTAJIH.

Busyanuzanuss ¥ KOMMyHUKanus - B HOU(PPOBOH OIMOXE apXUTEKTOpaM H
KJIMEHTaM IPEIOCTaBISAI0TCS 00Jiee TOUHbIE U PEATMCTUYHbIE CPEJICTBA BU3YaTIU3allUuU
npoekToB. 3D-MoenpoBanre, BUpTyaibHas peabHOCTb U JONOJIHEHHAs PEabHOCTh
MO3BOJISIOT JIyYllle MPEACTaBUTh U OLICHUTh APXUTEKTYpPHbIE PEIIEHUs, a TaKKe
oOecrieunBalOT Oojiee d3PPEKTUBHOE B3aUMOJEHCTBHE MEXKIAY BCEMHU YYACTHUKAMU
npoekta [150]. B pamkax wuccieaoBaHus MU(PPOBU3ALMKA W €ro BIMSHHE Ha
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dbopmooOpa3oBaHEe B AapXUTEKType TMOKa3bIBae€T, YTO aJIrOPUTMHYECKOE U
T€HEPATUBHOE TMPOEKTUpOBaHue, IudpoBoe mpousBoactBo (3D-newarh, CNC) m
uHTepHeT Benlel (IoT) MoryT mHade BAMATH Ha MPEACTABICHUS O MPOECKTHPOBAHUU
(ITpunoxenne B Tab. 1.4). [To pe3yapTaTaM COIMAIBHOIO OMPOCa, MOKHO CKa3aTh,
yTo nUdpoBas KyIbTypa HE TOJBKO paIUKaIbHO HW3MEHSIET HWHCTPyMEHTapuil,
JOCTYMHBIA apXUTEKTOpaM, HO M paciupsaeT Guiocodhckre paMku, B KOTOPBIX OHU
paboTaroT, BHOCS JJIEMEHTHl YCTOMYMBOTO pa3BuUTusA, J(P(PEKTUBHOCTH U
UHTEPAKTUBHOCTH B mporiecc hopmoodpazoBanus. (IIpunokenne B Tab. 1.40).

B osrom uudpoBas KyabTypa OKa3blBaeT 3HAYMTENIbHOE BIUSHUE Ha
apxuTekTypHoe (opmooOpa3oBaHHue, oOoraiias €ro HOBbIMU (pOpMaMHU U HJESIMHU.
OyHKIIMOHAIbHBIE  BO3MOXHOCTH  LHU(PPOBON  KyJIbTYphl B  apXUTEKTYPHOM
dbopmMo0Opa3oBaHMM Ha COBPEMEHHOM JTale BKIIOYAIOT B ce0s  yIydIIeHHOE
MOJICJIMPOBAHUE, BHU3YaAJIM3ALUI0 M KOJUIA0Opalnio, a Takke OOJbIINKA YpPOBEHb
aBTOMATH3AIMU U ONITUMHU3AIINN TTPOIIECCa MPOSKTUPOBAHUSI.

3.3 IIpobJieMbl apxXuTeKTYpHOT0 NG poBoro GopMoodpa3oBaHusi

CrpeMutensHbpli  mporpecc B cdepe  KOMIBIOTEPHBIX  TEXHOJIOTHI
MO/Ipa3yMeBaeT r00anbHOE BHEIPEHNE HHHOBAIIMOHHBIX METOJ0OB U MHCTPYMEHTOB B
MPOIIECCHl APXUTEKTYpHOro (QopmooOpa3zoBanus. ['nmodanbHas KOMIBIOTEpU3ALIUS
IPUBHOCUT B MPO(ECCHOHATBHOE 00pa30BaHUE M APXUTEKTYPHOE MPOEKTUPOBAHUE
HOBYIO METOJIOJIOTHIO, 0a3UpyIOUIyIoCcsl Ha UHXKeHepHOM mnoaxone. [losBusercs Bce
Oosbllle Pa3IMYHBIX KOMIIBIOTEPHBIX MPOrpaMM, MO3BOJSIIOIMIUX YCKOPUTh U
O0JerYuTh  MpPOLECChl  NPOEKTUPOBAHUA.  MEHSIOTCS  JCTETHYECKHE U
dbyHKIMOHATBHBIE TpeOoBaHMS K apxuTektype. OpHako, HecMOTps IUGPOBBIC
TEXHOJOTMM pEeHIaloT pAld MpoOsieM TPaJWLUOHHOIO MPOEKTUPOBAHMS, IO Mepe
BHEJIPEHUSI HOBBIX TEXHOJOTMH apXUTEKTOPBI CTAJIKHWBAKOTCS C HOBBIMH BBI30BAMM,
KOTOpbIE HEOOXOIMMO NIPEOI0JIETh B OMbKaiiieM Oyayniem.

Coznanue apxXuTeKTypHOU (POpPMBI BKIIIOUAET B CEOSl HECKOJBKO MPOIECCOB:
UCCJEIOBAHME 3aJaHusl MO TNPOEKTHPOBAHUIO, MPeoOpa3oBaHUE 3aJaHHOTO B
aHAJIOTUYHYIO CTPYKTYPY «BBIXOJHOTO $I3bIKa», M, HAKOHEI], CUHTE3 KOHEYHOTO
00BEKTa MO 3aIaHHOM CTPYKTYpe. B X0/1e BBINOTHEHUS JAHHBIX MPOIIECCOB BO3HUKAET
npobiema pa3padOTKH HEOOXOAUMBIX SI3BIKOB JJIs PE0OpPa30BaHUsl APXUTEKTYPHOTO
npoctpaHcTBa. [lockonbKy HOBeHIIas apXUTEKTypa MOJpa3yMEBAaeT MPUMEHEHHUE
KOMOMHHMPOBAHHBIX METO/I0B MOJICITUPOBAHUS CIOKHBIX 3JIEMEHTOB, OT apXUTEKTOPA,
IIOMUMO NTOHUMAaHUS AJITOPUTMA JIEVCTBUS U NIPEICTABICHUS KOHEYHOIO PE3yibTaTa,
TpeOyeTcst onpeaeeHHbIA YPOBEHb KOMIIETEHIIUHN U OMbITa B 00JaCTH KOMIIBIOTEPHBIX
TEXHOJIOTUH.

B niepBoii nonoBuHe XX BeKa poiib apXUTEKTOPA B MPOLECCAX MPOEKTUPOBAHUS
OblJJa JIOCTAaTOYHO YETKO OmpejaesieHa. B 3aBUCMMOCTH OT TOW WIM WHOU
00pa30BaTeIbHON KOHILIETIMK CIIEHUATUCT B 00JIACTH apXUTEKTYPhl BOCIIPUHUMAJICS
MO0 KaK TYMaHHUCT ¢ TEXHUYECKUM 00pa30BaHUEM, JINOO KaK OMBITHBINA CTPOUTEID C
scTeTHYeckuM  oOpazoBanueM [148]. IlpakTuyecku Takoe K€ BOCHPUSITHE
apXUTEKTOpa HCIOJb3YyeTCs M 10 CeHd JeHb, OJHAKO CTAHOBUTCS OYEBHJIHO
3HAYUTEIbHOE HECOOTBETCTBHE HBIHEIIHETO COCTOSHUS 00pa30BaTeIbHON CUCTEMBI U
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CTENIEHU Pa3BUTHA LU(PPOBBIX TEXHOJIOTUM, & TAKXKE CBSI3aHHBIX C HUM COLMATBHBIX
u3MeHeHnd. OTCI0ja BO3HHUKAeT pe3Kas HEeOOXOAUMOCTh MEPECMOTPETh pOJib
apxXUTeKTOpa B pabouunx mporueccax GopMooOpa3oBaHUs U TPOCKTUPOBAHUS U, BMECTE
C 3TUM, 0003HAYUThH HOBBIE 00JIACTH 3HAHUHN, B KOTOPBIX MOKHO OBLIIO OB IPUMEHHUTH
cnenu@uueckne CKiIaal yMa U KOMIETCHIIMHA apXuTekTopa. Takum oOpa3om, BCTaeT
3amava QyHAAMEHTaIbHOU MEPEOeHKN (GUIOCOPCKUX U aHTPOMOJOTUYECKIX OCHOB
npodeccun apxurekropa. Ha cerogusmHuii JeHb, TPYJHO MPEACTaBUTH KaKUM
oOpa3oM OyJeT pelieH JaHHBIM BONPOC M KaK MMEHHO BBICTPOSITCS B3aMMOCBSI3U
MEXIYy BUAUMOM, CO3TaHHON TBOPUYECKU (POPMOI U €€ BEIUUCTUTEIHLHBIM OCHOBAHHUEM.

C TmMOBBIIIEHWEM TEXHOJOTMYECKOrO0 YPOBHS pa3BUTHs  HaOJIOmaeTcs
KapIMHAJIIbHOE U3MEHEHUE B3IJIsa HA CYIIECTBYIOIINE METOAbI MPOECKTUPOBAHUS, B
TOM YHCJIE Ha €ro TBOPUYECKYIO COCTaBistonlyro. [Ipobiema mogHOro BHEAPEHHS
KOMITBIOTEPHBIX TMPOTPAaMM B TIPOILIECCHI CHHTE3a AapXUTEKTYPHBIX OOBEKTOB
3aKJIIOYAETCS B HEMOHMMAHUM WMH CHEUU(PUYECKUX KOMITO3UIIMOHHBIX HIOAHCOB,
OTCYTCTBUHU MBIIIJIEHUS KaK TaKOBOTr0. CUMTAETCsl, YTO MAIIMHA HE MOYKET B MOJTHOU
Mepe HCMOJb30BaTh TOT OOIIMPHBIA OOBEM 3HAHWUM M3 CMEXKHBIX T'yMaHUTApPHBIX
JUCUUIUIMH, MOJy4YaeMbIX oOOydarouuMmcsi B XOAE€ H3YyYEHHUS TBOPYECKOTrO
POECKTUPOBAHUS.

Takke, onHOM W3 3a7ady, CTOSIIMX Ha JaHHBIH MOMEHT TEepe] Hay4HbIM
cooOlIecTBOM,  mOpenacraBisieTcs  3PGEKTUBHOE  BHEAPEHUE  MOSBISIOMIMXCS
TEXHOJIOTU B  CTPYKTYpY apXUTEKTypHoro ooOpazoBaHusi. CTpeMHTelbHAs
KOMIIBIOTEpU3aLUs], U, KaK CIEACTBUE, MOSBICHUE HEIUHEHHON AapXUTEKTYpbl
IPUBOJUT K TOMY, YTO KJIACCHYECKOE 00pa30BaHUE OKa3bIBAETCS HE CIIOCOOHO TaKKe
OBICTPO MPUCIOCOOUTHCS K PE3KOW CMEHE MPUBBIYHBIX WHCTPYMEHTOB U METOJIOB.
JlornyHO M TO, UTO APXUTEKTOPHI C YK€ UMEIOIIUMCS TPATUIIUOHHBIM 00pa30BaHUEM
CTAJIKUBAIOTCSI C MHOXECTBOM TPYAHOCTEH Ha MyTH ()PEKTUBHOrO MPUMEHEHHUS B
cBoell paboTe OBICTPO Pa3BUBAIOIIUXCA W H3MEHSIOMIMXCS TEXHUK. A TOCKOJIBKY,
npexHsss mnpodeccHoHaIbHAs KyJIbTypa TMPAaKTHYECKHM HE KOHBEPTUPYETCS B
MOSIBUBIINECS (POPMAThI, OMBITHBIE CIEIHAIUCTHI CTAPON IIKOJBI B TAKUX YCIIOBHSIX
JOJKHBI U3BMEHHUTH CBOM MOAXO0J KO MHOXECTBY BOIIPOCOB, KAaCAIOIUXCS CO3JIaHUS U
npeoOpa3oBaHus apXUTEKTYpHBIX GopM. Takum 00pa3oM, COBpeMEHHasi TEHIEHUUS
BHEJIPEHUS IU(PPOBBIX TEXHOJIOTUH OKA3bIBAETCS 3HAUUTENILHO 00JIee CTPEMUTENBHOM,
YeM CKOPOCTh MEePEeMEH B 00pa3oBaTesbHON NpakTuke. IMEHHO mo3ToMy, CTpyKTypa
U METOJbl, MPUMEHSEMbIE HA CETOAHSIIHUNA AEHb B IMPOLECCAX ApPXUTEKTYPHOTO
MIPOCKTUPOBAHMUSI, CIIOCOOHBI OTBEYATh HOBBIM TEXHOJIOTHYECKUM BESIHHSM JIUIIb B
OTpaHUYCHHOW CTerneHu. Pemenne maHHOW MpoOJIEeMbl JOMKHO (DOKyCHpPOBATHCS
BOKPYT OCHOBHOU TJIOOQJIBHOW II€NTM — ajamnTaius 0O0pa30BaTeIbHONW CTPYKTYPHI K
TEKYIIEMY COCTOSIHUIO Pa3BUTHS COBPEMEHHBIX TE€XHOJOTMWA. HekoTopble aBTOpHI
MpeiaraloT aJlbTePHATUBHBIE METOABl OOYYEHHsS, CYyTh KOTOPBIX 3aKJIIOYAcTCS B
YCWJICHUM  TEJAaroru4eckKux  MHCTPYMEHTOB, a  TakkKe  KOPPEKTHPOBKE
o0pa3oBaTeNbHON MPOrpaMMbl C (POKYCOM Ha TBOPUYECKHE MPOLECCHI, KOTOPHIE, MO
MHEHHUIO HCcclieioBaTeNed, OyIyT UMETh peliatoniee 3HaueHue B Oyaymem. [lomumo
ATOTO, MPEJIAracTCs PACIIMPUTH MOHATHE “‘cpela’, KOTOPOE B HACTOSIIEE BpeMs C
MOSIBJIECHUEM BUPTYAJIbHOTO MPOCTPAHCTBA 3HAUMUTENBHO paciupuiock [97]. Takoe
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MOJIOKEHUE BEIIeW B 3HAUMTENIbHOM CTENEeHW M3MEHSET W MPOABUTAET BOCIPHUSATHE
YEJIOBEKOM OKPYXKaIOLIEH Cpesibl U MPOCTPAHCTBA.

O0Oo6miass  CKa3aHHOE  BBIIIC, MOXKHO  3aKJIIOYHTh, YTO H3MCHCHHE
APXUTEKTYPHOU TEOPUU MPOUCXOAUT CIUIIKOM OBICTPO JJISI JOCTATOYHO MHEPTHBIX
uHCTUTYTOB. OHAKO, TaHHAs TTpo0IeMa KacaeTcsl He TOJIbKO 00yiacTu 0O0pa3oBaHwMsI,
HO U CaMOW apXWUTEKTYyphl KaK AMCIUIUIMHBI B 1IeJIoM. Bcraer Bompoc o cMbIcie
TEOpUHU, KOTOpas paHee HCIOIb30BANIACh €CIM HE OYKBAJbHO I YIPaBJICHUS
dbopmoobOpazoBaHreM, HO XOTA Obl uisi ero oObsicHeHus. Ha naHHbIE MOMEHT
npoOrema 3aKIo4aeTcsi B TOM, YTO apXUTEKTypa HE CHOCOOHA M3MEHSThCSA TaK K€
OBICTPO ~ Kak  TPOUCXOIAT  CTPYKTypHble  MpeoOpa3oBaHMsi B CaMOM
nporpammupoBanuu. Mcxoas u3 comomnpoca W aHaiuM3a Marepuana, uudponas
KyJbTypa B apXWUTEKType CTAJKHUBAETCS C pAIoOM IMpoliieM, pa3lieuB HX Ha
KYJIbTYPHBIE U TEXHOJIOTUYECKUE ACIIEKTHI: OT CJIO0KHOCTEW MHTETPALIMM W HEXBATKH
CTaHJapTU3ALIMU hi (o BBICOKOM CTOUMOCTH BHEJIPEHUSI, HEJI0CTaTKa
KBAIM(PUIMPOBAHHBIX CIIELUATIUCTOB U BorpocoB be3onacHoctu (IIpunoxenue B Puc.
1.41).

[TomuMo 3TOTO, NTEpE] UCCIIET0BATENIMU HCTOPUUECKUX MTPOLIECCOB BOSHUKAET
psn mpoOJjieM, CBSI3aHHBIX C CO3JaHHEM W aHAIU30M BHUPTYaJIbHBIX MOJENEH
MaMSITHUKOB apXUTEKTypbl. CII0KHOCTh BO3HHKAET B cOOpe OOJIBIIOrO KOJUYECTBA
JIAHHBIX, HEOOXOAMMBIX [JIsi MojenaupoBaHusa. [loMHUMO 3HAYUTEIHLHOTO OO0BEMa
uHdopMaIuu, HeoOX0AUMBbIE JIJISI MOJICIUPOBAHUS JAHHBIE MOTYT OBIThH MPEJICTABICHBI
pa3NMyHBIX (opMarax: pas3lIMyHbIE TEKCTOBBIE JTIOKYMEHTBI, W300pa)KEHUS WIH
yeptexku. JlaHHyro mpoOieMy yJaaeTcss 4YacTUYHO pelIuTh Ipeodpa3oBaHUuEM
COOpaHHOTO MacCHBa JaHHBIX B COBMECTUMBIA C KOMIBIOTEPHOW MPOrpaMMon
dopmar. OpHako, TaKyl0 KOHBEpPTAllUIO HE BCErJa YAA€TCS BBIIOJHUTH, YTO
CYILIECTBEHHO 3aTPyAHSET paOOTy U YBETUUYUBAET BpeMs CcO3laHus Mojenu. Bropas
Ba)KHas Npo0JieMa cBA3aHa ¢ BBIOOPOM IIPOrpaMm, IPUBJIEKAEMBbIX JJIs pELLICHUs 3a]1a4
MOJICJIMPOBAHUSI M TPE3EHTAUMU pe3yibTaToB. TakuM o0pa3oM, B caMOM Hayaie
paboThl HaJA MOJEIBI0 HEOOXOAMMO OINPEAEIUTh METOJAbl U COOTBETCTBYIOIIME KM
MPOTPaMMHBIE MPOIYKTHI U3 OOJIBIIIOT0 MHOKECTBA CYHIECTBYIOIIUX UHCTPYMEHTOB.
JlaHHBI 2Tanm sABISETCS KpalHE Ba)KHBIM, MOCKOJBKY, STHUM BBIOOpOM OYIET BO
MHOT'OM OIPEJEICHO KauyeCTBO CO3/1aBa€MOM MOJEIIH, a TaKKe, BpeMs, IOTPAauYeHHOE
Ha ee pa3paboTKy. Bno0aBOK, CHOKHOCTH BO3HUKAIOT B IIpOLIECCE OIEHKU
JIOCTOBEPHOCTH MHTEPIIPETAIIUU UCCIIETYEMbIX 00bEKTOB.

ABTOp TOAYEPKUBAET, YTO, HECMOTpPsSI Ha TIO0ATBHYI0 CMEHY IMapajurMbl B
apXUTEKType M BO3PACTAIOIIMNA MOTEHIMAT HOBBIX TEXHOJIOTMH, B COBPEMEHHBIX
MPOEKTaX ONIYIIAETCS HEJOCTATOK TJIYOOKHUX TPEINPOCKTHBIX HWCCIEIOBAHHM.
DKOHOMHUYECKHE TMPOOJIEMbl OTPAaHWYMBAIOT WHBECTHUIIMHM B HayaJbHBIC DTaIlbl
MPOCKTUPOBAHUSI, YTO MPHUBOJUT K TMAPaJOKCYy: HECMOTPS Ha pa3BUTHE HMUQPPOBBIX
UHCTPYMEHTOB, MHOTHE MPOCKTHI BBITIOJHSIIOTCS TPATUIIMOHHBIME MeToaamu [61].

HaoOuparomias Bce Oombliee pacnpoctpanenue texnonorus MU Takke cBsizaHa
C pSIIOM TPYAHOCTEH, BO3HUKAIOIIMX Ha MYyTH €€ BHEAPEHUS B MPOLECChl TUPPOBOI
aApXUTEKTYpPhl. 3/1€Ch MOXXHO OTMETUTh CIOXHOCTh mpumeHeHuss MU B peanmsix
CYIIECTBYIOIIEH AapXUTEKTYpbl, BOMPOChl O KOHGUICHIMAIBHOCTH JaHHBIX U
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OOBEKTUBHOCTH CHCTEM. Takke, Ha CErOAHSIIHUNA JI€Hb BEIETCS CEPbE3HOE
0OCy>KJIeHHE TOT0, HACKONBKO I1yooko MU uHTErpupyeTcs B )KU3HD YeJIOBEKa U Kak
UMEHHO OyJIeT B3aMMOJICHCTBOBATH C HUM B Oy IyIIIEM.

Emie onna rpynmna npo0ieM, BOZHUKAIOMIKUX B COBPEMEHHOW MPaKTHKE, CBsI3aHa
C 3alpOCOM K M3MEHEHHUIO CaMOro 0OOBEKTa apXUTEKTYphl, 3 UMEHHO, TPOCTPAHCTBA
ropoja, B KOTOPOM oOuTaeT 4esioBeK. CHenuaaucTy-apXUTEKTOpY HPUXOAUTCS
YUYUTBHIBATh YKPEIUICHUE CBA3EHM MEXKIY pEaJbHBIM M BHUPTYaJbHBIM MHUpPaMH, B
YCIIOBUSIX KOTOPOTO OKpY>KaroIas cpesia ObICTPO TpaHCHOPMUPYETCS.

HecmoTpss Ha oOrpoMHblE MNPEUMMYILIECTBA HECTAHAAPTHBIX OOBEKTOB
COBPEMEHHOW apXUTEKTYpPbl, MHOKECTBO MOJIOJBIX APXUTEKTOPOB CTAJIKHBAIOTCA C
TPYIHOCTSIMH Ha IIyTH PEANU3ALMH CBOMX IPOECKTOB. AKaJEMHUYECKHH CTHIb B
BBICIIMX aPXUTEKTYPHBIX KpPyTax BCE €I1I€ OCTAETCS 3TAIOHOM, a SKCIIEPUMEHTAJIbHBIC
WHULMATUBBl 3a4acTyl0 HE [OJIEPKUBAIOTCA H MOIYT HE IPOUTU ITaIlbl
COTJIACOBAHMSA. TaKoe MOJIOKEHHUE CAEPKUBAET €CTECTBEHHOE Pa3BUTHE TUCITUILINHBI
Y OTPAHWYMBAET TBOPUYECKUN MTOTEHIHUAII APXUTEKTOPOB, CTPEMSIIIIMXCS BBIXOIUTH 34
paMKH MPUBBIYHBIX MMOAX0A0B. C LENbI0 pelieHus psaa npoOJeM, CYIECTBYIOMUX
CEroJ[Hs B apXUTEKTYPHOM cood1ecTse, B EBporne no nnunuatuse XeneH ae Manapo
Obul co3man «MexayHapoanbiii Konrpecc CoBpeMeHHOW ApXUTEKTYph» [16].
CBouMM 3a7layaMd  YYaCTHUKH KOHIpEcca CTaBAT JOCTHXKEHUE CBOOOIbI
aApXUTEKTYPHOU KOHIIETIINH, a TAKXKe NPO(EeCCUOHATBHYIO TOIEPIKKY apXUTEKTOPOB
Pa3HBIX CTPAaH U MPEIOCTABICHUS UM HEKOU UIEOJIOTNYECKOW OCHOBBI. B pesymnbrare
OOCYXXIEHUI OBLJIO OMPENENIEHO OAHO M3 BO3MOMKHBIX PELIECHUH CIOEp>KUBAIOIIErO
(dakTopa NPOMBIIUIEHHOW CTaHIApTU3allMM — KOMIUIEKCHOE IpaJOCTPOUTEILCTBO,
CyTb KOTOPOTO 3aKJIIOYAEeTCA PACCMOTPEHHMM IopoAa Kak €IMHOI0 KOMIUIEKCA CO
CBOMMM WHIUBUAYaJbHbIMU NoTpeOHOCTAMU. Ilo3nHee KoHrpeccoMm ObLT CO3/1aH
«MexayHapoaabiii KoMHUTET 10 penieHuo COBPEMEHHBIX apXUTEKTYPHBIX TIPOOIEM»,
CTaBAILIMHU niepes co00M caeayrolre MOAJIekKAIINe K BITOJHEHUIO 3a/1a4K:

— CO3J1aHME HOBOM apXHUTEKTYPHOU NMPOrPAMMBI;

— OIPEACIEHUE COBPEMEHHON apXUTEKTYPHOU UIEH;

— BBEJECHUE JAHHOU WJIEH B TEXHUYECKNE, COIMAIIbHBIE U DKOHOMHUYECKHUE
— obnacty;

— TMPEeAOoCTaBICHUE PEIICHUN apXUTEKTYPHBIX POOJIEM.

Co3nanve MHUPOBOM  OpraHM3alliu, aJpecyrolier mpoliemMbl  COBPEMEHHOU
ApPXUTEKTYphl SIBISETCS BJIOXHOBJSIOUIMM MPHUMEPOM M TO3BOJIUT B OyIylIeM
CIIPABJISITHCS] C HOBBIMH BhI30BaMU ObIcTpee U dhPexTrBHEE O1aroaaps o0beMHEHUTIO
OMBITA APXUTEKTOPOB PA3HBIX CTPAH.

BbiBoaABI 10 TPEeThEMY pa3aeny

1. BoIsiBJIEHBI TUANEKTUYECKHE B3aUMOOTHOILLEHUS MEXKY apXUTEKTYpOH U
nudpoBOl  KyJbTYpO#l, BKIIOYas MX B3auMHOe 'cpammBaHue", oOOMeH U
B3aMMOOOOTallleHue MexXay crnenupuyeckuMu 'mpeaMeraMu’ 3TUX oOnacten
NEATEIIBHOCTH.

2. [Ipoananu3upoBanbl BIUSIHUE W (QYHKIUKM LHUPPOBOM KYJIBTYpbl H
TEXHOJOTMM Ha BHIOOP METOJOB MPOEKTHPOBAHMS, IMOKA3aHO, KAaK OHU MEHSIOT
TpaJULMOHHBIE MOIXOAbI B 00JIaCTH apXUTEKTYPHI.
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3. Ha ocHoBe mpoBeleHHOro aHajau3a pa3paboTaHa TeopeTHuecKass MOJElb,
ONMCHIBAIOIICE BIMSAHUE IU(PPOBBIX TEXHOJOTUH HAa TMPOIECC APXUTEKTYPHOTO
dbopmoobOpazoBaHUsI.

Taxoke, mccrmenoBaHblo, Kak MUdpoBas KyJdbTypa TOBIHMSAIA HAa W3MEHEHHUE
MO/IXO/IOB K apXUTEKTypHOMY (hopMOOOpa30BaHMIO, B TOM YKCIIE HA (POPMYITHPOBAHUC
MPUHILUIOB TPOCKTUPOBAHMS, UCIIOIB30BAHUE MATEPUAIIOB U  TEXHOJIOTHH,
B3aHMOJIEUCTBHUE C MPOCTPAHCTBOM U OKPYKAIOUIEH CPEIIOH.

B nenom, Tpertuili pazgen mnpencrtaBisieT coOod uccrneqoBaHuE IUMPOBBIX
TEXHOJIOTUI B apXUTEKTYpE, MOAUYECPKUBAsl UX BIUSHUE HA COBPEMEHHBIE TIOJIXOJIbI K
MPOCKTUPOBAHUIO,  OCBELIAET  JUAJICKTUYECKUE  B3aUMOOTHOIICHHUS  MEXKIY
apXUTEKTYypol U UU(POBON KyIbTYpOH, MOAYEpPKHUBAs B3auMHOE 'cpaliuBaHue',
0oOMEH 1 oOoramieHre Mex 1y cnelupuyecKuMy "mpeaMeTaMu’ TUX 00JIacTen.
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4 COBPEMEHHBIE METO/IbI APXUTEKTYPHOI'O
HPOEKTHUPOBAHUASA

B Oaunom pazdene ocseewaromcs akmyanvHble Memoobl aApXUMeKmypHO20
npoekmuposarus 6 onoxy yugposuzayuu. Iloopazden 4.1 noceésawen o0630py
UHCMPYMEHMO8 YUPPOBO2O NPOEKMUPOBAHUS, NPUMEHAEMbIX 8 COBPEMEHHOU
apxumexmype, U Ux poiu 6 popmuposanuu apxumekmyprozo oonuxa. Illoopasoen 4.2
paccmampusaem cneyugpuxy npumenenus BIM-mexnonoeuu 6 apxumexmype, eé
npeumyujecmea u ocobenHocmu pabomsi ¢ Heu. Iloopazoden 4.3 yoenén VR-
MEXHON02UAM U UX 8KAAOY 8 NPOYECC apXUmexkmypHoeo NPOeKmuposanus, a maxice
B03MONCHOCHAM, KOMOpble OHU Npedocmasisaom npogeccuonanam. Buvieoodvr no
pasoeny  UHmMezpupyrom  NoOJyYeHHble 3HAHUA, NOOYEepKUBAs 3HAYUMOCML U
AKmMyanbHOCMb COBPEMEHHBIX MEMO008 NPOEeKMUPOBAHUSL 8 APXUMEKm)pe.

4.1 Hucrpymentapuii nu@poBoro mnNpoeKTHPOBAHUS B COBPEeMEHHOI
apxXuTeKType

B coBpemenHoit  apxuTekrype HHGPOBOE  MPOCKTHUPOBAHHE  CTAJIO
HEOTHhEMJIEMOM YacThIO MpOIEcca CO3JaHUsl 3AaHUN. PaznudyHble MHCTPYMEHTHI U
MIPOrpaMMHBIE CPEACTBA TOMOTAIOT APXUTEKTOpPaM BU3YJIM3UPOBaTh, AHATM3UPOBATh
1 ONTUMU3UPOBATH NMPOeKThl. CAD-MporpaMMbl MO3BOJISIOT apXUTEKTOpPaM CO3/1aBaTh
U PEJIaKTUPOBATh JIBYXMEPHbBIC U TPEXMEPHBIC MOACIH 31aHuil. OHU TPEAOCTABISAIOT
HIUPOKUN CHEKTP MHCTPYMEHTOB JIJIi PUCOBaHUS, CO3JaHUS OOBEKTOB, HACTPOUKHU
pa3smepoB u MacmrtabupoBanus wmogaeneid. CAD-mporpammbl Takke o001agaroT
BO3MOXXHOCTSIMU UMITIOPTa U AKCIOPTA JAHHBIX, UTO 00JIEr4aeT COBMECTHYIO paboTy C
JPYTUMM CHEIUATIMCTAMHU U MHKEHEPAMU.

[Iporpecc B HWHXXEHEPHBIX TEXHOJOTUSIX, CBS3aHHBIX C apPXUTEKTypoud U
CTPOUTEIBCTBOM, MPEAOCTABIISIET COBPEMEHHBIM  APXWUTEKTOpaM  YHUKaJIbHbIC
BO3MOXXHOCTH JIJII TIPOCKTUPOBAHKUSA OOBEKTOB C OOJBIIUMHU IO pa3MepaM M Macce
KOHCOJIbHBIMU JJIEMEHTaMH. AHAJIN3 apXUTEKTYPHBIX 0OBEKTOB, B KOTOPBIX aKIICHT
CIleJIaH Ha UCTO0JIb30BaHUE KOHCOJIbHBIX KOHCTPYKIIMH, MO3BOJISIET IPUUTH K BHIBOIY,
YTO BHU3yaJbHOE TIPCJACTABICHUE 3JaHUM, MNPEHEOpErawiux CTaTHYCCKUMHU
NPUHINAIIAMH, CTAHOBHUTCS  MPEoOSaaloluM B 00BbEMHO-KOMITIO3UIITHOHHOM
IJJAHUPOBAHUM MHOTHX COBPEMEHHBIX apXUTEKTYpHBIX 00beKTOB. Takoe 0OBbeMHO-
KOMIO3UIIMOHHOE TUIAHUPOBAHUE HAIMpaBJICHO HAa WHHOBAIIMOHHBIA TIOUCK B
apXUTEKType, BKIIOYAIONIMI B ce0s MPUMEHEHHE HOBATOPCKUX KOHCTPYKTUBHBIX
uaeii. Bmecte ¢ Tem, peanm3zanus 3TUX WHHOBAIMOHHBIX KOHIIEMIHWM CBA3aHA C
WCIMOJIb30BAHUEM COBPEMEHHBIX TPOCKTHBIX TEXHOJOTMH W "BBIYUCIUTEIHHOTO"
MIPOCKTUPOBAHMS, BKIIFOUAs MEPEIOBbIC MPOrpaMMHBIE MMPOAYKTHI, Takue Kak Rhino u
Grasshopper. DTH HHCTpYMEHTBHI O00€CIEUYMBAIOT BO3MOXHOCTh MOJICTUPOBAHUS
CJIIOXKHBIX apXUTEKTYpHBIX (OpPM ¥ OJHOBPEMEHHOTO pacyeTa ONTHMH3AIUU
KOHCTPYKTHUBHBIX 37eMeHTOB 31anus ([Ipunoxenue I' Puc. 1.42) [28].

CIIOXKHOCTh BBITIOJIHCHUS HEJIWHEHWHBIX 1O (opMe 3JIaHMi CBs3aHA CO
MHO>KECTBOM AaCIEKTOB. 3JaHUS B BHUJE CJIOXKHBIX T'€OMETPUYECKUX (PUTYP MOTYT
TpebOBaTh MPUMEHEHHUSI OCOOBIX IO CBOMCTBAM MATEPHUAJIOB U B LIEIIOM OBITH TPYIHO
peanu3yeMblMM  BBHJly  HECOBEPIICHCTBA  TPAAUIMOHHBIX  HHCTPYMEHTOB
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CTPOUTEIHCTBA M HECOOTBETCTBUSI TEXHUYECKUM TpeOoBaHUAM. PelieHue TaHHOIrO
BOIIPOCA 3aKJIIOYAETCS B MNPUMEHEHUM WHHOBAIMOHHBIX IMPOECKTUPOBOUYHBIX
WHCTPYMEHTOB U HOBBIX METOJ/IOB, B TOM YHCJIC ITU(DPOBON apXUTEKTYPHI.

AnnuTuBHOE TNPOU3BOACTBO (AM), Takxke wu3BecTHOoe Kak 3D-meuarts,
MPEACTAaBIIET €000  TpaHCHOPMAIIMOHHBIA  TOAXOM K  MPOMBINIJICHHOMY
IIPOM3BOJICTBY, MO3BOJISIIONIMN cO3/aBaTh Oojiee JIETKUE M MPOYHBIE ACTalud U
cucteMsbl. Elie 0lHO TEXHOJIOTMYECKOE NOCTHKEHHE CTal0 BO3MOXHBIM Osaromaps
nepexoay OT aHAJOrOBBIX MpOIEcCcOB K HUGPOBBIM. B mociennue necsaTuieTus
KOMMYHUKAIIMM, BHU3yalld3alusi, apXUTEKTypa W WHXKEHEpHUs IMpeTepren CBOU
coOCTBeHHbBIE HUPPOBBIE peBOIIOIHUH [ 33]. AAIUTHBHOE IPOU3BOACTBO OOCCIICUNBAET
nudpoByt0 THUOKOCT U 3(PGEKTUBHOCTh MPOU3BOJCTBEHHBIX orepanuil. OH
UCIIOJIB3YyeT MNPOrpaMMHOE OOECIeYeHUE aBTOMATHU3MPOBAHHOIO MPOEKTHUPOBAHUS
nauHbeiX (CAIIP) mimm 3D- ckaHepbl 0OBEKTOB JIJIsi HAMpaBlieHHUs 00OpYJOBaHUS Ha
HAaHECEHUE MaTepuaia, CIOM 3a ClI0eM, B TOYHBIX reomerpuueckux ¢opmax. Kak
ClielyeT W3 Ha3BaHWUs, aJJIUTUBHOE IPOMU3BOACTBO J00ABISIETCS MaTepuan aJis
co3manusi oObekTa. HampoTtwB, korga Bbl co3/aeTe OOBEKT TPaTULIMOHHBIMU
CpelCTBaMM, YacTO HEOOXOAMMO YAQIUTh MaTepuaj ¢ MOMOIIbI0 (pe3epoBaHus,
MeXaHU4eCKOi 00paboTKH, pe3n0bl, hopMoBanus wiu Apyrux cpeacts [130].

C pa3BUTHEM TEXHOJIOTMH, KOMMEPYECKOW JOCTYNHOCTH M BO3POCIIHM
MHTEPECOM K OETOHHOM MeYaTy CTOUT Ipo0siemMa OTCYTCTBUS YOOHBIX HHCTPYMEHTOB
JUTs IPOEKTUpoBaHus popM. ['TaBHOE yCcliOBUE /IJIs IEYaTH TEOMETPUH 3aKJIF0YAETCs B
TOM, YTO Ka)Jbli HOBBIA CIIOM MaTepuayia JOHKEH KOPPEKTHO M MOCIIE0BATEIHHO
coueraThes ¢ mpenpaymuM. Bhooshan u ero xomteru B 2018 roay paccMoTpenu 3ToT
aCMeKT, MPEJIOKUB UCIOIb30BaTh (PYHKIIMOHAIBHOE TPECTABICHUE IS JU3aiiHa
dbopm. B nanHo# myOaukaimu aBTop JAOTMOJHSET MPEbITyIe HapaOOTKH, Mpeyiaras
HOBBIE METO/IbI TApaMeTpU3aIK (POPM 1 UHTEPIOJSALUU JI CO3aHUS ONITUMATBHBIX
U pu3nuecku peannzyembix CTpykTyp B 3D-neyatu 6erona [96]. Michael Hansmeyer,
aKTUBHO HCIOJB3YIOLIUN KOMIIBIOTEPHOE MOECIMPOBAHUE JUISI CO3JAAHMS CIOMKHBIX
apXUTEKTYpHBIX (GopM. Ero moaxom K apXWUTEKType IEHTPUPYETCS BOKPYT
MPUMEHEHUST UTEPANMOHHBIX aJTOPUTMOB IS CO3JIaHUS YHHUKAJIBHBIX, CIOKHBIX
mopdonoruii. B pamkax mnpoekta "Computational Architecture" Hansmeyer
JEMOHCTPUPOBAJ CBOM WMHHOBAILIMM, CO3[aBasi JI€TAJU3UPOBAHHBIE KOJIOHHBI, YTO
OTpaXaeT ero CTPEMIICHHE MHTErPUPOBATH LIU(PPOBbIE TEXHOJIOTUU B TPATULIMOHHBIE
apxuTekTypHbie popmbl. Ero paboThl, 00beAUHSIONME HAYKY, TU3AH U UCKYCCTBO,
npu3HaHbl B MUpoBOM Maciirade [113]. 3D-neuaTh WM aJIuTHBHOE MPOM3BOJICTBO
(AM) obnazaeT OrpOMHBIM MOTEHITUATIOM, C TIOMOIIIBI0 KOTOPOTO aPXUTEKTYpPa MOXKET
W3BJICYb BBITOAY M3 OAHOU U3 3TUX TEXHOJOTHI. CaMblii OCHOBHOM, OTIIMYUTEIIbHBIN
npuHIMn 3D-meyaTu 3akitodaeTcs B TOM, YTO 3TO aJIMTUBHBIA MTPOU3BOJICTBECHHBIN
npouecc. M 3To IeHCTBUTENBHO KIIOY, MOTOMY 4TO 3D-meyaTh — 3TO paguKajbHO
MHOM METOJ IIPOU3BOJACTBA, OCHOBAHHBIA Ha IEPENOBOM TEXHOJIOTUHM, KOTOpas
aJIUTUBHO CO3JIaeT JETAIM CJIOSMHU B MacuTabe CyOMUIUIUMETPOBBIX pa3MepoOB. ITO
MPUHITUITHAIBHO OTIUYACTCS OT JIIOOBIX JPYTHX CYIICCTBYIONIUX TpPaJIUIIMOHHBIX
TEXHOJIOTUI Tpou3BoAcTBa. CyIECTBYET psAJl OTpaHUYCHHN ISl TPAAUIIMOHHOIO
MPOU3BOJICTBA, KOTOPOE MIMPOKO 0a3UpOBATIOCH HA YEJIIOBEUECKOM TPYE U UACOJIOTUN
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pyuHoi paboTbl. OgHAKO MHUpP MPOU3BOACTBA M3MEHWICS, U aBTOMaTU3UPOBAHHBIC
MPOILIECCHI, TAKUE KaKk MeXaHHuecKast 00paboTka, JTuThe, (hopMoBaHuE U GOpMOBaHHE,
SIBJITFOTCST (OTHOCHTENIFHO) HOBBIMH, CJIOKHBIMH MPOIIECCaMH, TPEOYIOIUMH MaIllvH,
KOMIIBIOTEPOB U pOOOTOTEXHUKU. OHAKO BCE ATU TEXHOJOTUHU TPEOYIOT BHIYUTAHUS
MaTepuaia u3 6ojee KpynmHoro 6510ka, Oyab TO AJis JOCTHXKEHHUS CaMOr0 KOHEYHOTO
NPOAYKTA WJIHM JIJIsl IPOM3BOACTBA MHCTPYMEHTA JJISl JINThA WK (POPMOBAHUS, U ITO
ABJIIETCSI CEPbE3HBIM OrPAaHUYEHHEM B paMKax OOIIEro MNpPOU3BOJICTBEHHOIO
npoiiecca.[130]

B »stom Sina Mostafavi wuccienyer IWHAMUKY B3aUMOJECUCTBUS MEXIY
MOJIb30BATEJIEM M OKpY’Kalolllel cpeaoil B coBpeMeHHOM apxurtektype. OH
YTBEPXK/Ia€T, YTO KAaYeCTBO APXUTEKTYPHBIX OOBEKTOB HE JODKHO OIPEACNATHCS
WCKIIIOUUTENFHO UX BHEITHUM BUIOM, HO U T€M, KaK OHM OTBEYAIOT Ha MOTPEOHOCTHU U
okuJanus monen. Mostafavi akiieHTHpyeT BHUMaHUE Ha 3HAYUMOCTH aIallTUBHBIX U
YCTOMYMBBIX ApPXUTEKTYPHBIX MPAKTUK, MOAYEPKUBAS, YTO AU3ANH JOJDKEH OBITh
HalpaBjeH Ha YJIy4YlIeHWE KayecTBa IKU3HM I[IOJb30BaTeled, Yy4yeT uX
WHJMBUAYAJIbHBIX MOTPEOHOCTE M BOBJIEYEHHUE HUX B Ipolecc (HopMUpOBaHUS
npoctpanctsa [133].

CyuiecTByIOT TJ00ANBHBIE CIIOKHOCTH B apXUTEKTYPHOM IOCTPOCHHH B
TSDKEJIBIX KIIMMATUYECKUX YCIOBUSX M TPYJIHOJOCTYMHBIX peruoHax. Tak, B paboTte
aBTOPBI pACCMATPUBAIOT METO/IbI BHEIPEHUSI HOBBIX MIEPEAOBBIX MPOEKTHBIX METOJIOB
M TEXHOJIOTUH M TPaMOTHOTO HCITIOJb30BAHHUS HMMEIOIICHCS TEOPETHYSCKON 0a3bl
apXUTEKTYPHO-TPAAOCTPOUTENbHOM Hayku B ApkTtuke. OrpoOMHBIA PECYpCHBIN
MOTEHIIMAT apPKTUYECKOM 30HBI TpeOyeT KOMIUIEKCHOTO pa3Butusg CeBepHOro
MOPCKOTO ITyTH — KpaT4aniero MOpcKoro nmyTu mexay EBporneiickoii yactero Poccun
u Jlaneaum Boctokom. Philippe Morel, akTUBHO HCHONMB3YIOMUNA TPUHITUTIIBI
BBIUHUCIIUTEIBHOW MAaTEMATUKU U AJITOPUTMHUYECKOTO IU3aliHa B CBOEU IpakTuke. Ero
MOAXOJ K apXUTEKType AaKICHTUPYETCS Ha MHTETpallui HAyYHBIX HCCIIEIOBaHUM,
KOMITBIOTEPHOTO MOJCIMPOBAHUS U COBPEMEHHBIX MPOU3BOJICTBEHHBIX TEXHOJIOTHUH,
Takux Kak 3D-meyaTh, ¢ 1EeIbl0 CO3/IaHUs] HOBBIX, MHHOBAIIMOHHBIX apXUTEKTYPHBIX
(bOopM U CTPYKTYp, KOTOpBIE paHee ObUIM HEJOCTHKUMBI JJI TPAJAULIMOHHOTO AU3aliHa
[132]. B sToM TOmMOJIOTHYECKAs apXUTEKTypa MPEACTaBIsICT COOOM METOJ MOMCKa
(GbopMBI, IEHTpPAIbHBIM KOMIIOHEHTOM KOTOPOTO SBJISIETCA WJES HENPEPhIBHOTO
npeoOpa3oBaHus YIPYro AePOPMUPYEMBIX CTPYKTyp O€3 MOTEepH HX OCHOBHBIX
kauectB. Uccnenyst popMbl, KOTOpPBIE OCTAIOTCS CTOMKHUMH K U3MEHEHUSIM, TAKUM KaK
PACTSKEHHE WIM CKPYYMBAHUE, 3TOT MOAXOJ HANpaBJIEH HA CO3JAHUE CJIOKHBIX U
ruOkux CcTpykTyp. Occe ['pera JIMHHA BBIIETWIO STy KOHIEMIUIO, TMPEIOKUB
nepexoj OT JEKOHCTPYKTHUBU3MAa K 0oJiee HEMpEphIBHBIM W CBS3aHHBIM (OpMam.
Nuctpymentsl, Takue kak NURBS, mo3BomisitoT au3ailHepaM MaHUITYJIUPOBaTh U
peo0pa3oBbIBATh AT (POPMBI MYTEM PETYIUPOBKH KOHTPOIBHBIX TOUYEK U JPYTHX
napamMeTpoB, OTKPHIBAs BO3MOMKHOCTH JJIsi CO3JaHUSI MHOXKECTBA YHUKAJIBbHBIX
nr3aiiHOB. BU3yallbHO 3TO MOXKET OBITh IIPEACTABICHO Kak peoOpa3zoBaHue 0a30BOM
(opMBI, HaITpUMEp MPSIMOYTOJILHUKA, B CIIOXKHBIC TOMOJIOTHYECKHE CTPYKTYphI [ 140].

AHQIUTUYECKUE  TMPOrpaMMbl M CUMYJISIMU  SIBJISIIOTCS.  BaKHBIM
WHCTPYMEHTapueM LU(PPOBOTO MPOECKTUPOBAHUS B COBPEMEHHOU apxutekType. OHu
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HO3BOJIAIOT ApPXUTEKTOpaM IMPOBOJAUTH Pa3IMUHbIE aHAINU3bl U CUMYJISILUHU, YTOOBI
OLIEHUTH U ONTHMHU3HUPOBATh Pa3IMUYHbIC acTeKThl 3Aanus. L{udposbie TeXHOIOTUH U
KOJIMPOBAaHHWE BOBJIEKIUCHh B ILEHTP COBPEMEHHOIO APXUTEKTYpPHOIO Ju3aiiHa,
BJIOXHOBJISSICH IPUPOJHBIMU IPOLECCAMU U ITOBEICHUEM, TAKUMU KaK CTas IITULl WIH
dbopMUpOBaHNE YHHKAJIBHBIX y30pOB B MPHPOJAE. APXUTEKTOPHI HCIONB3YIOT 3TH
IIPUHLAINGI, HW3y4ass TEHETHYECKHE CTPYKTYpbl M IPUMEHSS HMX U1 CO3JaHHUs
HOBATOPCKMX JAW3aWHEPCKUX pemeHni. [lpm mnmomomm MeToauk, Takux Kak
"CKpHUIITHHI", CO3[a€TCS HOBOE IIOKOJECHUE CTPYKTYp, KOTOpBIE OIHUPAIOTCA Ha
KOMITBIOTEPHBIE TEXHOJIOTUN HE TOJIBKO KaK Ha MHCTPYMEHT YEPUYCHHUs, HO M KaK Ha
aKTUBHOE CPEICTBO JM3aiiHa. XOTs MPEJCTABICHHbIE MPOEKTHl LU(POBBIX OalieH U
OCTaroTCs Ha Oymare, OHM OTpaXkaroT aKTUBHOE MCIIOJIb30BaHUE HU(PPOBBIX METOIUK B
COBPEMEHHOW apXUTEKTYpPHOM IPAKTUKE. OTO IOAYEPKHUBAECT IIEPEMEILCHUE
U poBOro au3aiiHa U3 HUIIU HKCIIEPUMEHTOB B OCHOBHOE T€UEHHUE apXUTEKTYPHOTO
IIPOU3BOJCTBA, (POPMHUPYS HOBBIA A3BIK APXUTEKTYPHBIX (DOPM, OCHOBAaHHBIX Ha
AJITOPUTMHUYECKHUX BO3MOXKHOCTSX [135].

[Mupposas apxutekrypa mnpeoOpa3zyeT TpaJHLMOHHOE MOHUMAaHUE [W3aiiHa,
n00aByisisi B HEro CJIOM LHU(PPOBBIX TEXHOJOTHWA. DTOT mNepexod K LudpoBoMy
MPEICTABICHUIO TPEOYET OT apXUTEKTOPOB HOBBIX HABBIKOB M MOJXOJIOB, BKJIIOYas
B3aMMOJCHUCTBUE C  mOporpamMmMupoBaHreM. CerogHss  KOMIIBIOTEPHI  CTaJIH
HEOTHEMJIEMOM YAaCThIO NPOEKTUPOBAHMS, HO YacTO HX pOJb OrPAaHUYMBAETCS
OpOCTBIMU HMHCTpyMeHTaMu Bpoje Autocad. Ho Bo3MokHOCTH 1udpoBHU3alMM B
apxutekrype HamHoro mupe. CocpenoraumBasch JUIIb HAa CTaHIAPTHOM
IPOrpaMMHOM OOECIEUEHUH, Mbl YIIyCKaeM M3 BHUJY MHOXXECTBO HMHHOBAI[MOHHBIX
IIOAXO0JI0B U METOA0B, KOTOPBIE MOTYT IOJHOCTHIO U3MEHUTH HALIE MPEACTABICHUE O
Iu3ailHe M BO3MOXKHOCTSIX CO3JaHMA IPOCTpaHcTBa. Takoe  yriryOlieHHOe
UCCIJIEJOBaHHE OTKPBIBACT Nepe]] HAMU HEOOXOIMMOCTh CO3/1aHUsI HOBOM JUCLIUITIIUHBI
— "Teopuu nuudpoBoro auzaHa". Ita TEOpUS NMPEIJIOKUT CUCTEMATUIECKUM MOIX0/T
K H3YYEHUIO B3aUMOJICUCTBUS MEXIy TPATULIMOHHBIM AU3aHOM M LHU(PPOBBIMU
TEXHOJIOTUSIMH,  PACKPbIBasi HOBBIE TOPU3OHTHI JJIi WMHHOBaUMWA. UYUTOOBI
JNEHUCTBUTEILHO MOHATH TITyOMHY 3TOM B3aMMOCBSI3M, HAM HY>KHO 3arjisiHyThb BHYTPb
MAaIllMHBI, [IOHUMAasi HE TOJIBKO €€ NOBEPXHOCTHBIE BO3MOKHOCTH, HO U TO, KaKk OHa
MOKET OBITh MCIOJIb30BaHA JIJIsl MEPEOCMBICIIEHUSI CAMBIX OCHOB Ju3aiiHa. MHorue
aBTOphl, Takne Kak Kocrac Tepsunuc u PuBka OkcMmaH, yxke NOTpy3WIHCH B JTY
o0acTh, 1aBas [IeHHbIE HAapaOOTKHU U HaNpaBJIeHUs 11 ucciaeaoBanuid. Hama nens —
coOparh, aHaJIM3UPOBAaTh W JOMOJIHATH O3TU 3HAaHUA, (DOPMHUPYsS KapTy HOBBIX
U POBBIX CTPATETHI B apXUTEKType. ITU CTPATETUU CTAaHYT KJIOYOM K TOHUMAHHUIO,
KaK [U(PPOBBIE TEXHOJIOTHUH MOTYT YJIYUIIUTh U PACIIUPUTD HAII MOAXOJ K CO3JaHUIO
npoctpaHcTs [116].

CrienManM3upoOBaHHbIE IPOrpaMMBbl IMO3BOJSIOT OLEHUTh 3HEPreTUYECKYIO
3¢ ()EKTUBHOCTD 3/1aHUSI, PACCUUTATh €ro MOTPEOJICHUE PHEPTUU U ONTUMU3ZHPOBATH
CUCTEMBl OTOIUIEHWS, BEHTWISALIMM W KOHAULUMOHUPOBAHUA BO3ayxa. Takue
IpOrpamMMbl MPOBOJAAT CHUMYJISIUMU PAOOTHl 3[aHMS B PA3NIMUHBIX YCIOBHUSX U
MPEIOCTABISIOT PEKOMEH LMK 10 YIYUYIIEHUIO SHEPreTUYecKor 3(h(PEeKTUBHOCTH.
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CUMyJISIUMOHHBIE MPOrpaMMbl  MO3BOJISIIOT ~ APXUTEKTOpPaM  aHAJIU3UPOBaTh U
ONTHUMM3UPOBATh OCBEUIEHUWE BHYTPU M BOKpPYr 37aHuss. OHH TO3BOJISIOT
MOJIEJIMPOBATh PA3JIMYHBIE UICTOYHUKH CBETA, PACIIOJIOKEHUE OKOH U MPOCUUTHIBATH
pacnpesesieHue CBeTa B IMOMEIIEHWH. OJTO IOMOIaeT JOCTHYh ONTHMAJIbHOIO
koMpopTa 1 3 (HEKTUBHOCTH OCBEIICHUS, @ TAKKE MUHUMHU3UPOBATH UCIIOJIb30BAHNE
MCKYCCTBEHHOT'O OCBEILCHUS.

Mapk T'apcust B cBoeit kuure "The Diagrams of Architecture” akuentupyet
BHUMAaHHE Ha POJU AUarpaMMbl KaK HEHTPAIbHOIO MHCTPYMEHTAa B apXUTEKTYpPHOM
MPOEKTUPOBAaHNH, HaUnHas ¢ 1980-x rogoB. OH yTBEPKAAET, YTO IUArPAMMBbI CTaIU
KJIFOUEBBIM CIIOCOOOM UCCIIEI0BAHUS, TEOPETU3AIMH U BU3yaIU3AI[UU APXUTEKTYPHBIX
uaei, mnpencrtaBisisi coOOM OJHO M3 HaumboJjee 3HAYMMBIX HOBOBBEIICHUN B
COBPEMEHHOW MeTojoJioruu Ju3aiiHa. Kaura mnpearaer oOmupHBIA 0030p,
OXBaTBIBAIOIIUNA JUarpaMMmbl OT IPEBHUX BPEMEH J0 HAIIUX JHEW, coOpaB B OJHOM
TOME KaK paHee OMyOJMKOBaHHBIE, TAK W HOBbIE PabOThI MHUPOBBIX 3KCIEPTOB IO
apXUTEKType. ITOT COOPHUK JEMOHCTPUPYET pa3HooOpa3ue TMOAXOJ0B K
MCITOJIb30BAHUIO TUAarpaMM U MOJAYEPKUBAET UX LIEHHOCTh B COBPEMEHHOM MPOEKTHOM
nesitenbHocTH [110].

AHanmuMTUYECKUE MNPOrpaMMbl IO3BOJIIIOT MOJAEIHUPOBATH U aHAIU3UPOBATH
CUCTEMBbI BEHTWJISILIMM M Ka4eCTBO BO3AyXa B 34aHUMU. OHU YUUTHIBAIOT MMAPaMETPHI,
TaKhe KaK pacIoJOKEHUE BO3IYyXOBOJOB, PACXOJ] BO3AyXa U (DUIBTPALMIO, YTOOBI
o0ecreuynTh ONTHUMaJbHOE KayecTBO BO3AyXa s 340poBbd M Komdopra
nosp3oBarenieil. OHU TO3BOJIAIOT APXMTEKTOpPaM AaHAJIU3UPOBATH CTPYKTYPHYIO
IPOYHOCTh 3JaHUSI U ONTHUMHU3HPOBATh €r0 KOHCTPYKIIMIO, PACCUUTHIBAIOT HArpy3Ku
Ha pa3JIMYHbIC 3JIEMEHTHI 3/1aHUs, MOACIUPYIOT MOBEACHUE MAaTEpUAIOB U MOMOTa0T
OTIPEETUTh ONTUMANIbHBIE KOHCTPYKTUBHBIE PEILICHUS.

AHanu3 yCTOWYMBOCTH M JKOJIOTUYHOCTU SIBISIETCS Ba)XHOM  YacThIO
COBPEMEHHOTO ApXUTEKTYPHOTO MPOEKTUPOBAHHUSI. Hcnonb3zoBanue
CHEUAIN3UPOBAHHBIX MTPOrPaMM U CUMYJISIIUI MTO3BOJISIET apXUTEKTOPAM OLIEHUTD U
ONTUMHM3UPOBATh YCTOMUMBOCTD 3[JaHUSI M €0 HKOJIOTHYeCcKyto 3PdeKTUBHOCTh. BOT
HEKOTOpPbIE TPUMEPHl HMHCTPYMEHTOB M METOJOB, MCIOJb3YEMbIX I aHajau3a
YCTOMYMBOCTA M SKOJIOTMYHOCTH 3JaHUs: CHEUUATU3UPOBAHHBIE IMPOTPAMMBbI
MO3BOJISIOT  OLIEHUTh HSHEPreTUYECKYI0 MPOU3BOAMTENIBHOCTh 3JaHUS M €ro
noTtpebnenre sHeprur. OHU YUYUTHIBAIOT (PAKTOPHI, TaKUE KAK M3OJISIIUS, CHCTEMbI
OTOIUICHUSI U KOHJIMIIMOHUPOBAHMSI, OCBEIIEHNE U HCIIOJIb30BAaHUE BO30OHOBIISIEMBIX
UCTOYHUKOB SHEPruu. AHalIM3 OSHEpPreTuyeckod H(PQPEeKTUBHOCTH MOMOTaeT
OTpeAeTuTh 00JaCTH AJIS YIyUIIEHUN U MPUHSITh MEPbI AJI1 CHUYKEHUS TOTPeOJIeHUs
HEPrUH U BHIOPOCOB BPEAHBIX BEILIECTB.

[IporpaMMbl aHanu3a MaTepuaioB IO3BOJISIIOT OLEHUTh 3KOJOTHYECKHUE
MOKa3aTeNId CTPOUTEIHHBIX MaTepUaIOB, Takue Kak BeIOpockl CO2, sHepro3aTparsl Ha
MPOU3BOJACTBO U BO3MOXKHOCTh MX TmepepaboTku. Takke NPOBOAUTCA aHAIU3
YKU3HEHHOTO LMKJIa 3AaHUsl, BKIIOYAIOMIMNA CTaluu CTPOUTEIBCTBA, HKCILTyaTallui U
CHOCA, JIJISl ONpEeNIeNICHUsI U CHH)KEHUSI HETraTUBHOTO BO3JEHCTBUSI HA OKPYKAIOIILYIO
cpeny. IIporpammbl aHanu3a BOJOCHAOXKEHHSI U CTOKOB TO3BOJISIIOT apXUTEKTOpaM
OLICHUTh W ONTUMHU3HPOBATH MOTPEOJICHWE M YTWIM3AIMIO0 BOJbI B 3JaHUU. OJTO
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BKJIIOYAET aHaM3 3 PEKTUBHOCTH CUCTEMBI COOpPA M UCIIOJIB30BAHUS JI0%K/I€BOU BOJIBI,
CHUCTEM OPOIIECHUSA, CHCTEM OYHUCTKHA CTOKOB M YIPABJICHHS PACXOJ0M BOJBI.

[IporpaMmbl  aHamM3a YCTOMYMBOCTH 3JaHWS IIOMOTAlOT OLEHUTH €ro
CIIOCOOHOCTH COMPOTHUBIISATHCS HATPy3KaM M BO3JICHCTBHIO SKCTPEMAIIbHBIX yCIIOBHA,
TAKAX KaK CEUCMHUYECKHE JICMCTBUS WJIM HENOroja. AHaIu3 YCTOMYMBOCTH H
CEUCMUYECKON HAJEKHOCTH SBISCTCS BaKHBIM ATANOM B MPOCKTUPOBAHUM 3HAHUM,
OCOOCHHO B pETHOHAX, TAE 3EMIICTPSICEHUS MOTYT OBITh 3HAYUTEIHHBIMH.
Hcnonp30BaHue  CHENUAIM3UPOBAHHBIX NPOrpaMM H  METOJOB  IO3BOJISIET
apXUTEKTOpPaM OLEHUTh M YJIYYIIUTh YCTOMYMBOCTH 3JaHUS NEPEN BO3MOKHBIMU
CEUCMUYECKUMU COOBITHSIMH. BOT HEKOTOphle HWHCTPYMEHTBI M  TOJXOJIBI,
WCIIOJIb3YEMbIE B aHAIN3€ YCTOMYMBOCTU U CEUCMUYECKON HAJIEKHOCTH:

CoBpeMeHHbIE TPOrpaMMHBIE HHCTPYMEHTHI IO3BOJIAIOT  apXHUTEKTOpam
CO3/1aBaTh TPEXMEPHbIE MOJEIU 34aHUU U MPOBOAUTH CUMYJLLUU CEHCMHUYECKOTO
BO3JEUCTBUS. JTO TMO3BOJSIET OLICHUTh JIMHAMHYECKOE IIOBEICHUE 3IaHUsl, €ro
pEeaKIMIo Ha CECMUYECKUE HArPY3KU U BBISIBUTH MOTEHIIUAJIbHBIC CJIa0ble MeCTa WU
npoOsieMbl B KOHCTPYKIMHU. MCHOJIb3ysi MHXKEHEPHBIE PACUEThl U aHATUTHYECKUE
METOJIbl, APXUTEKTOPHI MOTYT OLEHUTh CTATUYECKYIO0 U JUHAMUYECKYIO HArpy3Ky Ha
3aHME, a TAKXKE €ro YCTOMYMBOCTh B CEMCMHUYECKOW 30HE. PacueThl BKIIOYAIOT
ONpENeNeHre CWJ, HanpsbKeHu, Jaedopmanuii W MepeMelleHUud, YTOoObI
rapaHTUPOBATh, YTO 37aHUE CIIOCOOHO MPOTUBOCTOATH CEHCMUUECKUM CHJIAM.
VYcroitunBoe MpPOEKTUPOBAHUE BKIIIOYAET BHIOOP MAaTE€pUAIOB M KOHCTPYKTHUBHBIX
pelieHuii, cnocoOHBIX 00€CIEeUUTh YCTOMYMBOCTH 3/aHHsS. DTO MOXKET BKIIOYATh
MPUMEHEHUE JKeJIe300€TOHHBIX WJIM CTaJIbHBIX paM, UCIOIb30BaHUE aPMUPOBAHHOTO
OeToHa WU JPYruX MaTepuajoB C BBICOKOM NPOYHOCTHIO W JedopMaIrimoOHHON
CIOCOOHOCTBIO.

Jns cymecTByrOIMX 34aHUN, KOTOPHIE HE COOTBETCTBYIOT COBPEMEHHBIM

CTaHJapTaM yCTOWYMBOCTH, MPOBOJIUTCS MPOLIECC YCUJICHUS] U peTpodUTUHTA. DTO
BKJIIOYAET J100aBJICHHE JOTMOJHUTEIbHBIX JJEMEHTOB YKPEIUICHUS, YIy4IlICHHUE
COCIMHEHUM, YCTAaHOBKY aMOPTH3AIMOHHBIX U YIPAaBISEMBIX YCTPOMCTB, UTOOBI
MOBBICUTh YCTOMYHUBOCTh U CHU3UTh PUCK PA3PYILICHUS B CIIy4ae 3eMIISITPSICEHU.
Ycunenue u peTpoUTHUHT SBJISIIOTCS] BAXKHBIMU MPOIIECCAMU B 00JIACTU APXUTEKTYPBI
U WHXEHEPHUHM, OCOOCHHO Ui CYIIECTBYIOIIUX 3JaHUMN, KOTOPhIE HYXKIAIOTCS B
MOBBIIICHUN YCTOMYMBOCTH U COMPOTUBIIIEMOCTH PA3JIMUYHbIM HArpy3KaMm. Y CUJICHUE
U PETPOMUTHHT BKIIIOYAIOT B c€0s pa3InyHbIe TEXHUKU U METOJIbI, HAIIPaBJICHHBIC HA
YIYUILIEHUE CYIIECTBYIOIIMX KOHCTPYKIMN U MOBBILICHUE UX IMPOU3BOJUTEIBHOCTH.
BoT HexoTOphie OCHOBHBIE ACMEKTHl YCHWJICHUS W peTpoduTuHTa 3manuii. OrieHka
cocrosinus: [Iporniecc ycuieHuss U peTpopuTHHTa OOBIYHO HAYMHACTCS C OICHKHU
TEKYIIEr0 COCTOSHMS 3JaHus. DTO BKJIKOYAET MPOBEACHUE OCMOTPOB, U3MEPEHUH,
aHAIM30B W TECTOB, YTOOBI OINPEICIUTh CTENECHb IMOBPEKIACHUN, BO3MOXKHBIE
npo0seMbl U ciaadble MecTa B KOHCTPYKIUU.
Ha ocHOBe OLIEHKM COCTOSIHMS 31aHUs, UHXEHEPHI MPOBOASAT PACUEThl U AHAJIU3HI,
4TOOBl OMPENEIUTh HEOOXOJAMMOCTh YCHICHHS U peTpouTHHTa. DTO BKIIOYACT
OLICHKY CEWCMHMYECKOW yCTOMYMBOCTH, Harpy30K Ha KOHCTPYKIHIO, AehopMaluii u
HaIPsHKECHUM.
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B 3aBucMMOCTHM OT XapakTEepUCTHK U TpeOOBaHUN 3/aHUSA, MOTYT OBITh
IPUMEHEHbl Pa3IMYHbIE METOJbl YCWJICHHA. DTO MOXKET BKIIOYATh J00AaBJICHUE
JIOTIOJIHUTENBHBIX ~ CTaJIbHBIX WMIM  OETOHHBIX  JJIEMEHTOB,  HCIIOJIb30BAHHE
YIJICIUIACTUKOBBIX WM CTEKJIOIUIACTUKOBBIX JIEHT, YCTAHOBKY JOIOJIHUTEJIBHBIX
OTOPHBIX KOHCTPYKLHWH, 3aMEHy WM yCWiIeHHe (yHIaMeHTa M JIPYTHe TEXHUKH,
KOTOPBIE IMOBBIIAIOT IPOYHOCTH U YCTOMYUBOCTD 31aHUS.

Yacto cnabble MecTa B 3JaHUM HAXONATCA B CThIKAX M coenuHeHusX. [lpum
peTpopUTHHTe TPOBOJUTCS YCUIICHUE ITUX DJIEMEHTOB C TOMOIIBIO JOTIOTHUTEIbHBIX
METaJUIMYECKUX TUIACTUH, O0JITOB, KJIEEB WIH JAPYTUX MaTEPHAIIOB, YTOOBI TOBBICUTD
UX TPOYHOCTb M CIIOCOOHOCTh MEPEHOCHTHh HArpy3KH. YIydlllEeHHWE 3alllUThl OT
CEHCMUYECKUX BO3JCHCTBUMN SIBIISETCA BAXKHBIM aCIIEKTOM YCHJICHUS U PETPODUTUHTA
3/JaHUI, OCOOEHHO B PErHOHAX, MOJIBEPKEHHBIX 3eMIIETPSICEHUSAM. DTO BKIIIOYAET
pa3IuyHbIE MEPBl U TEXHUKHU, KOTOPHIE HAIIPABJICHBI HA ITOBBIIICHUE CEMCMHUYECKOU
YCTOMYMBOCTY 3/IaHUSI M CHIDKCHHE PHCKA Pa3pylIeHUS BO BpPEMsl CEMCMHUYECKUX
coObITHI1. BOT HEKOTOPBIE OCHOBHBIE ACMIEKTHI YJIYUILIEHUS 3aIIUTHI OT CEHCMUYECKHUX
BO3JCUCTBUI: OJHUM M3 BAXKHBIX IIArOB B YJIYUYIICHUHU 3alIUThl OT CEUCMUYECKUX
BO3JICMCTBUN SIBJSIETCS YCWJICHHE KOHCTPYKLMH 30aHHs. OTO MOXKET BKIIOYATH
n00aBJIEHUE JOMOJHUTENBHBIX 3JIEMEHTOB )KECTKOCTH M MPOYHOCTH, UCIOJIb30BAHHE
CTAIbHBIX WM OETOHHBIX apMaTypHBIX 3JEMEHTOB, a TakKXke MpPUMEHEHUe
CHEUaIbHBIX TEXHUK, TAKMX KaK 0OOMOTKa ()epM U KOJOHH YIJICIJIACTUKOBBIMU WIIA
CTEKJIOIUIACTUKOBBIMU JICHTAMU.

BBeaenue cuctem u30JS1UU U IeMITPpUPOBaHUS TO3BOJISIET CHU3UTh BUOpalluu
U DHEPIUIO, IEPEJaBacMyl0 3JaHMI0 BO BpPEMS CEHCMHUYECKHX BO3JIEHUCTBHI. OTO
MOXET OBITh JOCTUTHYTO C HCIOJB30BAHHEM CIHEIHUAIBHBIX CEHCMHUYECKHUX
U30JISITOPOB, aMOPTHU3aTOPOB, a TaK)Ke THOKUX COCIWHEHUU U JeTajieil, KOTOphIe
aMOPTU3HUPYIOT CEMCMUYECKYI0 DHEPTUIO M YMEHBIIAIOT HAIPY3KHA HA CaMO 37aHUE.
BaxHbIM acCrieKTOM yJIy4IIEHUS 3alUThI OT CEMCMUYECKUX BO3JCHUCTBUN SIBIISETCS
yIy4YllIeHUE COCIMHEHUN U AeTayneil 3MaHusi. ITO MOXKET BKIIOUATh 3aMEHY CIa0bIX
WIM YCTApEBIIMX COEIMHEHHUHA Ha Oojiee MPOYHbIE U YCTOMYMBBIC, HUCIIOIb30BAHUE
O0osiee TPOJABUHYTBHIX TEXHOJIOTMM CBapKM W KpEIUIEHHSA, a Takxke oOecreyeHue
NPaBUIBLHOM U HaJIEKHOU (PUKCALIUU BCEX AIIEMEHTOB KOHCTPYKLHUU.

OddekTrBHAsS TUIAHUPOBKA W PACIpPENENCHUE HArpy30K B 3JIaHUM UIPAIOT
BAKHYIO POJIb B €r0 CEMCMHUYECKOW YCTOMYMBOCTH. JTO BKIIIOYAET ONPENCIICHUE
ONTUMAJIbHON (hOPMBI U TEOMETPHUU 3/IaHNs, & TAK)KE MIPABUILHOE Pa3Melil
[lmanupoBKa MW pacnpelesieHue Harpy30oK SIBISIFOTCS BaXKHBIMU aCIIEKTAMU B
IPOEKTUPOBAHUH 3/1aHUH C 1[EIbI0 00ECIEUEeHUs UX YCTOMUYUBOCTH M 0€30M1aCHOCTH B
clly4ae CEMCMUYECKUX BO3AeHCTBUN. DPQekTrBHAS TUTAHHUPOBKA M paCIpE/ICIICHUE
Harpy30K MO3BOJIIIOT PABHOMEPHO PACHPENECIUTHh CHIIBI U HAIPSIKEHUS B 3/IaHUU,
MUHHAMH3UPOBATh TOYKU MIEPEKOCa M KOHIICHTPAIUUA HArpy30K, a TAaKKe 00CCIECUYHThH
ONTUMAJbHOE HCMOJb30BAHUE MaTEpPUATIOB W KOHCTpPYKUuH. BoOT HekoTopsbie
OCHOBHBIE IPUHIMIIBI TIITAHUPOBKH U PACIPEIEIICHHS HATPY30K B apXUTEKTYpE:
®dopmMa 31aHUs UMeET O0JIbIIIOE 3HAYEHUE B IIJIAHUPOBKE U paclpeIe]ICHUN Harpy3oK.
OnTtumanbHast ¢opma, Takas Kak NPSAMOYTOJbHUK WJIM KBajpar, o0OecleynBaeT
paBHOMEPHOE pacIipejie]ieHue Harpy30K Ha CT€HbI, CTOJIOBI U PpyHaameHT. [Ipu sToM
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cienyeT u30eraTh CIOKHBIX U HECUMMETPUYHBIX (POPM, KOTOpbIE MOTYT CO3/aBaTh
HEPABHOMEPHBIC HATPY3KHU U YBEIUYUBATH PUCK pPa3pyIICHUSI.

Pacnonoxenue neHTpa Macce ¥ HEeHTpa )KECTKOCTH 34aHUs UTPAET BaXKHYIO POJIb
B pacrpeeieHun Harpy3ok. LleHTp Macc omkeH ObITh COIIACOBAaH C HUXKHUMHU
YacTSMHU 3JaHusI, 4TOOBI 00€CIeUnTh CTAOMIBHOCTh M TMPEAOTBPATUTH IMEPEKOCHI.
[{leHTp >XKECTKOCTH, CBSI3aHHBIH C >KECTKUMH JJICMCHTAMH 3/IaHUS, JODKCH OBIThH
pacnpesesieH pPaBHOMEPHO M ONTUMAJIbHO, YTOOBI 00ECIEUNTh PAaBHOMEPHOE
pacnpenenenue cuil. Pacripegenenne Harpy30k MOXeT ObITh ONTUMU3HPOBAHO MTyTEM
MPaBUIILHOTO Pa3MEIEHUsI HECYIIIUX AJIEMEHTOB, TAKUX KaK CTEHBI, CTOJObI U OaJKH.
OTU 3JEMEHThI JTOJDKHBI OBITH PACHOJOKEHBl TaKMM 00pa3oM, 4TOObl PaBHOMEPHO
NEPEHOCUTh HArpy3KH OT BEPXHUX yacTed 31aHus 10 pyHaameHTa u 3emud. Takxke
BaKHO OOECIEYHUTHh JOCTATOYHYIO JKECTKOCTh ATUX 3JEMEHTOB JJIsl MPEJOTBPAILICHUS
nedopmaliiii 1 pa3pyieHHi.

Jnst ynydiieHus TUIAaHUPOBKU M PACTPENICNICHUs] HArpy30K B 3JIaHUU MOYKHO
MPUMEHSITh CIICHIUAIBHBIE CUCTEMBI aMOPTU3ALIUK U U3OJISIIIUU. DTH CUCTEMBI, TaK
Hcnonb30BaHre CUCTEM aMOPTHU3AIlMU U U3OJALMHU SIBISICTCS BaKHBIM ACHEKTOM B
IJIAHUPOBKE U PaCIpeIeICHUH Harpy30K B 3IaHUSIX. DTU CUCTEMbI CLIOCOOHBI CHU3UTD
BO3JICICTBUE CEUCMMUYECKHMX CHJI W BuUOpanuii Ha 37aHue, oOecreuuBas €ro
YCTOMYMBOCTh M 0O€30MaCHOCTh. BOT HEKOTOphIE OCHOBHBIE BHUJBI CHUCTEM
aMOPTHU3ALMH U U30JISIIUU, KOTOPBIE MOTYT UCIIOJIb30BaThCA:

CelicMuuecke U30JSTOPHI MPEACTABISIOT CO00M YCTPONUCTBA, pa3MeIiaeMbie MEKITY
OCHOBAaHMEM 3JIaHUA M €r0 HIDKHUMH YacTSIMH, TAKUMH KaK CTOJIOBI Wi (hyHIAMEHT.
OTU U30JSATOPHl OOBIYHO COCTOSIT M3 CJIOS AJIACTOMEPHOTO Marepuana Wil CMecu
MaTepHaioB, KOTOPbIE CIIOCOOHBI MOTJIOMATh U Pa3psKaTh IHEPTUIO CEHCMUUYECKOTO
Bo3AeicTBUs. OHU TMO3BOJISIIOT 3JAaHUI0 JBUTAThCS TOPU3OHTAJIBHO BO BpEMs
3eMJICTPSICEHU S, YMEHBIIIas Tiepe/laBaeéMble CUJIbI U BUOpAIIMU Ha camMo 3/1aHHeE.
AMOpPTH3AIMOHHBIE CUCTEMBbI UCTIOJIB3YIOTCS JJIsl TIOTJIONIEHUS M CHUXKEHUSI SHEPTHH,
BO3ZHHKAIOILEH NP CEHCMUYECKOM BO3JeHCTBUU. OHU BKIIOYAIOT B CE0sI MPUMEHEHUE
CIEIUANIBHBIX aMOPTU3AIIMOHHBIX YCTPOWCTB, TaKUX Kak jJeMidepsl, KOTOpbIC
CO3JAl0T COMPOTHUBIICHUE JBUKEHHUIO W MOMIOLIAIOT YHEPTUI0, YMEHbIIAs KoJeOaHus
3aHUs. ITU CUCTEMbI MOT'YT OBITh HHTEIPUPOBAHBI B CTPYKTYPHBIC DJIEMEHTHI 3/IaHUS
WJIN YCTAHOBJIEHBI OTAEIBHO.

['mOkue coeauHEeHUsT WCHONb3YIOTCA Ui pa3lelieHus W U30JUPOBAHMUS
Pa3JIMYHBIX YacTEed 3[aHUs, MMO3BOJISII UM JIBUTAThCAd HE3aBUCHUMO JIPYT OT JIpyra BO
BpEMs CEICMUYECKUX COOBITUI. DTO MOTYT OBITh THOKHE COSTUHEHUS MEX Ty CTCHAMHU
U TEpPeKpHITUSIMU, TUOKHE WIBBI B CTEeHAaX u (QyHIAMEHTe, a TaKXe TUOKUe
METaJUTMYECKHE 3JIEMEHTHI, KOTOPBIC MOTJIONIAIOT AePopMaIiiy U IEPEKOCHI.
AKTUBHBIE  CHCTEMBI  KOHTPOJISI M  PEryJHpPOBAHUS  HUCHOJB3YIOTCA IS
HEMOCPEJACTBEHHOT0 MOHUTOPHHIA CEMCMUYECKOTO BO3JICUCTBUS U AKTUBHOTO
yIpaBJieHUsI TIOBEJCHUEM 3aHUs B PEKUME.

Nuctpymentsl 1udpoBoro mnpoektupoBanus, Takue kak CAD, u 3D-
MOJICJIUPOBAHUE, CTAJIM HEOTHEMJIEMOW 4YacThblO COBPEMEHHOW apXHUTEKTYpHI,
obecrnieunBasi TOYHOCTh, A(PPEKTUBHOCT, W THUOKOCTh. Mcxons W3 aKTyaJlbHOCTH
rpaduyeckux MOporpaMM B COIMAJIBHBIX  ONpPOCax CpeAud  apXUTEKTOPOB,
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npenojiaBaresiell U ucciieoBaTeneil, Haudoee 4acTo UCTOIb3yEMbIMU MPOrPaMMaMHU
obutn otmeueHsl Revit, AutoCAD, 3D Max u ngpyrue. na pabGotel ¢ dopmamu
npeanountamm 3D Max, SketchUp, Rhinoceros+Grasshopper u npyrue (IIpunoxenue
I" Puc. 1.43).

4.2 BIM TexXHOJIOTHSI B ApXUTEKTYype

lIpeonocwinku nosenenus BIM mexnonocuu.

BIM-texHonorust  mpencrtaBiasieT  co0OMl  KOMIUIGKCHBIA — MOAXOA K
MPOEKTUPOBAHNIO, B KOTOPOM BC€ JaHHbIE W MHMOpMAIUs O 3aHUU COOpaHbl U
WHTETPUPOBaHbl B €IUWHYI0 Mojelb. BIM-mporpammbl MO3BOJISIIOT CO3/1aBaTh
TPEXMEpPHBIE MOJIEIH 3/1aHUsI, BKIIOYAIOIIUE B ce0sl TEOMETPUUECKYI0 HH(POPMAILIHIO,
KOHCTPYKTHUBHBIEC DJJIEMEHTBI, CHCTEMbl BEHTHJIALIMM, DJJCKTPUYECTBA M JpyTUe
acnekTbl. JT0 obecrnieunBaeT Oosee 3(PGEeKTUBHOE YIpaBICHUE MPOEKTOM, OOMEH
JAHHBIX MEXKIY Pa3IUYHBIMU YYACTHUKAMU U aHAIU3 PA3JIMYHBIX ACTICKTOB 3/IaHUS.

Ceronnst Bce OOJblI€e YUCIO MPOEKTUPOBIIMKOB COIJIAIIAETCA C TEM, YTO
npusbldHble CAD MHCTpYMEHTBHI JAOCTUTIN Tpefena CBOUX BO3MOXKHOCTEH. Takue
KOMITBIOTEPHBIE CPEJCTBA OOJBIIE HE CHPABIAIOTCA C BBI30BAMH COBPEMEHHOM
apXUTEKTYpbl U, MO3TOMY, IOSBIIAETCS OCTpas HEOOXOAMMOCTb B pa3pabOTKe
WHHOBAllMOHHBIX HMHCTPYMEHTOB. HOBBIE TEXHONIOTMYECKUE CPEACTBA JOJHKHBI
BOILIOIIATH B ce0¢ HOBBIC OPUTHHAIBHBIC ITOAXO0/IbI, PEIas Psi] KITFOUEBBIX 3a1a4 [ 74]:

— KOHCTPYHMPOBAHUE 3[aHUN B YCIOBUSIX INIOTHOU 3aCTPOVKH;

— CTPOUTEIBCTBO B CXKAThIE CPOKHU;

— ObICTpasi U Ka4eCTBEHHAs PEKOHCTPYKITUS;

— BBINIOJIHEHUE pacyeTa JKCIUTyaTallMOHHBIX MMapaMeTpOB Ha HAYaJIbHOM JTare

MIPOCKTUPOBAHUS.

[ToMuMO TIepEUHCIICHHBIX BBHINIEC 3a/1a4 B apXUTEKTYpPHON MPAKTHKE CYIIECTBYET
nmpo0sema nmoTepu OOJIBIIOTO KOJIMYeCTBAa HH(GOPMAITH B X0/1€ pa3pabOTKU MTPOEKTOB.
Heobxoanmble TaHHBIE O COOPYKEHUH MOTYT HAaXOJMUTHCS HA Pa3HbIX HOCHUTENAX U
CYILIECTBOBATh B HECOBMECTHMBIX (pOpMATax, YTO 3HAYUTENIBHO YCIIOXKHSIET padoTy
IPOEKTUPOBILMKOB.

Ilonamue BIM npoexmuposanus

BIM mpoextupoBanue sBISETCS OAHUM U3 CaMOU Pa3BUBAIOLMXCS HA CETOTHSAUTHUI
nenb CAD cuctemMoii, ocHOBaHHOM Ha MH(GOPMAIIMIOHHOM MOJCIIUPOBAHUY 3/1aHuil. B
APXUTEKTYPHOU NESITEIHLHOCTH TOJ METOJOM C ucmnoJib3oBaHuem BIM Texnomorum
MOHUMAETCSl TOJXO0J B NPOECKTUPOBAHWU 3/IaHUW, B XOJ€ KOTOPOTO CO3AaeTCs
TpeXMepHas BUPTyaJibHasi MOJIeNb. B cocTaB Takoi Mo/enu, Kak MPaBUiio, BXOJST BCE
HEO0OXOAUMBbIE JJI TPOCKTUPOBAHMS IUPPOBON MOJIEIH JIAHHBIE, IPUYEM 3TU JaHHbIC
MOTYT OBITh W3BJICUYCHBI Ha JIIOOOM dTame co3fgaHusi 3nanus. [Ipumenenne BIM-
TEXHOJIOTUM TMPEJIOJIaraeT Mepexo]; OT ABYXMEPHOTO MpPEACTABICHHUS MPOEKTa K
Oojnee HArjasiAHOMY M TOHSTHOMY JIJisi 4YeJIOBEKa TPEXMEPHOMY MpEJCTaBICHUIO,
3aMEeHsIsl IPUBBIYHBIN MaKeT 3/1aHUs Ha ero NU(pOBOI aHAJIOT.

Kpamxas ucmopusa pazsumus BIM-uncmpymenmos

Jlannasi xoHnenius O0epeT Hadajao cBoero cymectBoBanus ¢ 70-x romoB XX
Beka. IlepBeiMm BIM wmHCcTpymMeHTOM cuuTaercs mnporpamma ArchiCAD [65],
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pa3paboranHas BeHrepckod ¢upmoit Graphisoft u pa3mMeliaemas Ha MepcoOHAIBLHOM
komneioTepe. danee B 2000 rogy kemOpumkckoit kommanuen Charles River Software
Obuta pa3paboTraHo mporpaMMHoe oOecnedeHue «Revity, KoTtopoe uMeN0
MOBBIIICHHYIO ()YHKIIMOHATFHOCTD B CPABHEHUU C CYIIECTBYIOIIUMU Ha TOT MOMEHT
BIM-uncTpymMeHTaMu M CTajno PEeBOJIOLMOHHBIM INpoayKToM. JlaHHas muiatdopma
UCIOJIb30Baja BU3YAIbHYIO Cpely HpOrpaMMHUpPOBAaHUS C IEJbI0  CO3/aHHUs
«CEMENCTBY, KOTOpbIE OYIyT OCHAIIEHBI OITPEAECIIEHHBIM HA00OPOM MapaMeTPOB, TAKKE
Revit cranm mnepBbIM NIPOAYKTOM, KOTOpBI BBEJ BPEMEHHOM IIOKa3aTeilb Kak
HEOTHEMJIEMBIM 3JIEMEHT YETBIPEXMEPHOIO MOJEIUPOBAHUS, 3TO MPEIOCTABUIIO
BO3MOKHOCTb IPOTHO3UPOBATH CTPOUTENBHBIE MpoLecChl Ha ocHOBE BIM-monenu, a
TaKKe TIOJIHOLIEHHO MOJICIMPOBATh MPOIIECC CTPOUTENLCTBA [ 74].

OnHuM W3 NEPBBIM CilydaeB NMPUMEHEHHS NPOrpaMMbl B PEATIBHOM MPOEKTE
CIIy’)KUT Keiic nmpoektupoBanus bammuu CBoboasl B MaHX3TTeHe. DTOT MPOEKT ObLI
pa3pab0TaH B HECKOJBKHUX OTIEIbHBIX, HO MEXAY TEM B3aUMOCBSI3aHHBIX MEXKIY
co00ll MOJEeNsiX, B PEKUME pEaJbHOr0 BPEMEHU CBS3M MPOCLHUPOBAIUCH B
rpaUyeckoM  MpEACTaBIEHUH, YTO MO3BOJIIO CBOEBPEMEHHO  OLICHHUBATH
PKOHOMHMYECKMH AaCHeKT TMpOEKTa M 3arpaThl Ha MaTepUalbHbIE PECYPCHI.
HAOMIOJAIOUIMIICST Mporpecc B  KOOPAMHALIMM CTPOUTEIBHBIX IMPOIECCOB U
3¢ (eKTUBHOE IUIAHUPOBAHUE ONEpalMi Ha IUIOMIAJIKE CTaJd apryMEHTOM B IOJIb3Y
pa3pabOTKM COBEPIIEHCTBOBAHUS IMPOTPAMMHOIO OOECHEUEHHUs, KOTOPOE MOXKET
UCIIOJIB30BAaTbCA I €AMHOBPEMEHHOIO B3aUMOJEWCTBUS BCEX YYaCTHHUKOB,
3aJIeiCTBOBAHHBIX B peaJIn3alii MPOEKTA.

[Iporpammasbie pemenus 11 BIM-TeXHONIOTMH B CTPOUTEIBCTBE, TAKUE KakK
Revit, Infraworks, Civil 3D u Navisworks, 3Ha4uUTEIBLHO O0O0JEr4aroT 3amadyu
npoektupoBanus. Cpeau HUX, Revit BeiensieTcs Kak oJjHa U3 Hanbosiee MOIMyJIsIPHbBIX
wiatopmM, NpeaHa3HAueHHas Jii MH)KEHEPOB, KOHCTPYKTOPOB U apXHUTEKTOPOB.
BIM-npoextupoBanue mnpenacrapiasier coOoll 3PQPEKTHBHBIA W NEPCIEKTUBHBIN
WHCTPYMEHT,  KOTOPBIH  IOCTOSIHHO  COBEpIICHCTBYETCSI U OOHOBIsiETCA
paspaborunkamu (IIpunoxxenue I' Puc. 1.44, 1.46, c.4).

lIpaxmuxa npumenenuss BIM ¢ Poccuu

B Poccuiickoit ®enepanuu JgaHHas TEXHOJOTHS pa3BUTa JOBOJBHO CJabo,
OJIHAKO TPABHUTEJILCTBO AKTHUBHO CHocoOCTByeT BHenapenuto BIM B mponecce
NPOCKTUPOBAHUS. Y3ke ObUl pa3paboTaH psJ 3aKOHOMPOEKTOB, KaCaroMIMXCs
npumenenuto BIM-unctpymentoB. B 2014 roay rnaBoit MuHcTpost ObL1 monucan
npuka3 «OO0  yTBEpXKIACHMM IUUIaHA MOJTAMHOIO  BHEAPEHHUS]  TEXHOJOTUM
UH(GOPMAIIMOHHOTO MOJIETUPOBAHUS B 0OJIACTH MPOMBILIUIEHHOTO M TPaXXIaHCKOIO
ctpoutenbcTBa». [lo3nnee, 2 mapra 2017 roma cBeT yBUAEN NEPBBIM M3 UYETHIPEX
3aIUIAHMPOBAaHHBIX ~ CBOJOB  MpaBWJI,  MOCBAILIEHHBIX  HMHPOPMALHUOHHOMY
moaenupoBanuio. B CIT 301.1325800.2017 «udbopmarimonHoe MOACIUPOBAHUE B
cTtpoutenbcTBe. IlpaBuia opranuzanuu padoT TPOU3BOACTBEHHO-TEXHUYECKUMHU
oTaenaMu». B 1aHHOM TeKCTe yKa3aHbl TJaBHbIE OCOOCHHOCTH HcIoib3oBaHus BIM
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TEXHOJIOTU B MPOU3BOJCTBEHHO-TEXHMUYECKOW 00JIACTU W TPUBOJAUTCA PN
TpeOOBaHM, MPUTTUCHIBAEMBIX MOJICIIH.

Bce Oonbliiee yuciao KoMmaHWii B XoJe cBoed pabOThl oOpaiaroTcs K
MHCTPYMEHTaM MH(OPMAIMOHHOIO MoJearupoBaHus. OTCI0a MOBBIMIAETCS CIOPOC Y
paboTojarenei B crierMaaIncTax, MMEImMX onsIT padbotsel ¢ BIM nporpammamu. B
Poccun Taxke uayr axkTuBHble paszpaboTku. Takxke, B Kazaxcrane wnaOupaer
aKTyaJIbHOCTb O TIPUMEHEHHWH IPOrpaMMHOro mnpoxykra BIM-texnonorui
(ITpunoxenwue I' Puc. 1.47).

Ocobennocmu BIM mexnonoeuu

[IpexxHME KOMIIBIOTEPHBIE CpelCcTBa Ha 0a3e TeOMETpUM CMEHSIOTCS Oojee
COBPEMEHHBIMH U CJIOKHBIMU TpOrpaMmamMu HHGOPMAIIMOHHOTO MOJEIMPOBAHUS.
Metononoruss IByX 3THX MOAXOJOB B 3HAYUTENIBHOW CTENEHHU pa3IMYaeTcs, 4YTO
MPUBOJUT K HEOOXOJUMOCTH B MAcCIITa0HBIX MEPEMEHAX B MPOLIECCaX U CTPYKType
MPOEKTUPOBAHUSI, TOCKOJBKY MPEKHEE YCTPOWCTBO AapXUTEKTYPHBIX IPOLIECCOB
OKa3bIBaeTcA c1ad0 MPUMEHUMBIM K COBPEMEHHBIM KOMITBIOTEPHBIM cpesicTBaM. OaHO
U3 TJABHBIX WU3MEHEHHM 3aKJII0YaeTCsl B MEPEX0J/ie OT JIBYXMEPHOTO0 OTOOpaKeHUs
BHEIIIHETO 00JMKa OyAyIlero 31aHus, K MoJpoOHON TPEXMEPHOU MOJEIH, HA OCHOBE
KOTOPOH, MPU HEOOXOUMOCTH, MOTYT OBITh MOJTYUYEHBI JIOOBIC ABYXMEPHBIC BUJIBI U
pa3pe3bl COOpPYKEHHMS Ha IIIOCKOCTH. Onucanne OOBEKTOB IOCPEICTBOM
rpaguueckoil abcTpakiiuu cMeHseTcsl HU(GPOBOM MOJEIbIO, BKIFOUAOILYIO HE TOJIBKO
reoMeTpuiecKkyro uHbopmalumw, Ho u aTpuOyThl AaHHbIX [109]. Takue maccuBbl
JAHHBIX HECYT B ce0e BaXKHYI0 MH(OPMAILIMIO O COCTABHBIX KOMIIOHEHTAxX 3/1aHUS U
MaTepuaiax, U3 KOTOPBIX OHM M3TOTOBJIEHBI ((PU3NYECKHE CBOMCTBA, CTOUMOCTH U
JpyTHE pelieBaHTHBIE XapakTepucTuku). [loMmumo 3Toro, mapamerpamu 00603HaUaeTCA
pacnoyio)KeHUEe TOT0 WM HMHOrO KOMIIOHEHTa, a TaKXe €ro CBA3b C JAPYIHMHU
DJIEMEHTaMH B OOIIEH CTPYKType coopykeHus. B pesynbrare mnpoeKTHUpOBaHUS
MOJIy4aeTcsl TOYHAas TPEXMEpHas MOJENb, CBS3aHHAas C MAacCCMBOM HEOOXOAMMBIX B
KOHCTPYUPOBAaHUE U TMOCJEAYIOIIEM CTPOUTENIbCTBE JAHHBIX, KOTOpbIE MpHU
HEOOXOJMMOCTA MOXKHO H3BJIeYh Ha JIOOOM 3Tare paboThl Haj MpoekToM. B
JnanbHeieM, 3Ty HWH(OpMalMI0O MOXKHO HCIOJNb30BaTh, B TOM YHCIE, U Ha
MOCTCTPOUTENBHOM JTame, CrocoOCTBYys pa3paboTke Oosiee (()EKTUBHBIX CHCTEM
aBTOMAaTU3allMd W YIpaBJIEHUS COOpY)KeHHEeM.  JlaHHbIe KacaTelbHO IUIAHOBOIO
o0beMa MaTepuanoB, HEOOXOAMMOTO i OyAyIIero CTPOUTENbCTBA 3aHUS
3HAYUTEIHHO YMHPOIIAIOT padOTy MOJAPSAYMKOB M TO3BOJISIET HA HAYaJbHBIX JTarmax
MPOEKTUPOBAHUS OLIEHUTH CTOMMOCTh apXUTeKTypHOro oobekra (I[Ipunoxenue I Puc.
1.45).

Takum o00pa3om, TPOEKThl, pa3pabarTbiBaeMmble C mpuMeHeHnem BIM-
TEXHOJIOTHI, BKJIIOYAIOT B C€0s CIEeyIOIIUE N0 TUITY JaHHbIE:

- COTJIaCOBAaHHBIE YEPTEXKHU (B T.Y. IJIAHbI, BUABI, Pa3pe3bl);

- MOJIEJIM BU3yaJIM3alluu U aHUMAIlMOHHbIE (haiisIbl;

- nHQopMaIKsa 0 HEOOXOIMMOM KOJIMYECTBE MaTePUAIIIIOB;

- TOYHOC NPCACTABICHHUC CTPOUTCIIbHBIX 00BEKTOB JJIA U3TrOTOBJICHUA U
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CTPOUTENBCTBO;

- KOJINYECTBA MAaTepuajoB g Ooyiee paHHEW 3aroTOBKA MATEpUajoB U3
MPOYKTa MOCTABIIMKHU U CYyONOAPSTUNKY;

- DJICKTPOHHBIE TAOJUIBI TOYHBIX BEIOMOCTEH O0BEMOB pabOT Al CMETHI
3aTpar;

- JaHHBIE 17151 OTIeHKU 3 ()EKTUBHOCTH.

B ostom ypoBHum 3permoctu BIM npencraBisoT  coO0M  MepapXuio,
ONUCHIBAIOIIYIO CTENEHb MHTErPAllMd W COBMECTHOTO HCIIOJNIB30BAHUSA JAHHBIX B
NPOEKTaX APXUTEKTYpbl W CTpoUTENbCcTBa. OHM HAaYyMHAKOTCSI OT MpocThiX 2D
YepTeRKEN U PA3BUBAIOTCS 10 MOJHOCTHIO HHTENPUPOBAHHBIX 3D Mozaeneu, JOCTyHBIX
BCEM ydYaCTHHKaM IpoeKkTa B peajabHoM Bpemenu (IIpunoskenue I' Puc. 1.46, c.5).

3ameyas 3HaUMTENIbHbIE YIYyYlIIeHUS B MPOTEKAaHUH MTPOLIECCOB ITPOEKTUPOBAHMS,
MHO’KECTBO F'OCYAapCTBEHHBIX M YACTHBIX KOMIIAHUI cTpeMsTcs 3aaeiicTBoBaTh BIM-
MHCTPYMEHTBl B CBOEW paboTe, U TEM CaMbIM YIY4YIIUTh 3PPEKTUBHOCTH CBOETO
npeanpusatua. B cpaBHeHue ¢ panHumu uHCTpyMeHTamu CAIIP mponecce
IPOEKTUPOBAHUSA CTAHOBATCS OOJee aBTOMAaTHU3MPOBAHHBIMM, COKpallas BpeMs
paboThI apXUTEKTOPA HA pEllIEeHNE MHOKECTBA 3a71a4. OJHAKO, TOCKOJIBKY TEXHOJIOT U
ellle OTHOCUTEJIbHO HOBA, a OBICTPBIN Mepexo K MTHHOBALIMOHHOMY UHCTPYMEHTAPHIO
HE BCerJa MPEICTaBIsAETCs] BO3MOXHBIM, CETO/IHS pa3padaThIBACTCS U BHEPSIETCS P
porpamm, CrnocoOHbIX 00benuHATh B cebe ¢(yHkuuu AD u BIM. Jlannyrwo
TEXHOJIOTUIO TMPHUHATO 0003Hauath abOpeBuarypoit A-BIM. Takoli Meron
MH()OPMAIIMOHHOTO MOJIEITUPOBAHUS IMOAPA3yMEBAET AITOPUTMHUYECKUN MOAXOH K
BIM TexHOJ0THMH U OKa TOJIBKO HaOMpaeT CBOO momyssipHocTh [50].

[Tockonbky nmst peanuzarnuu metoqa A-BIM nyxHO pazpaboTaTh HOBBIM MOAXO
B ApPXUTEKTypPHOM NPOrpaMMHUpPOBaHUS, PsI YYEHBIX CErogHs paldoTalOT HaJ
pemeHreM 3Tol 3agaun. B wucciaemoBanmm [18] aBTOpHI TPEMTOKHIA  CBOIO
MeTroaosoruto texHonoruu A-BIM, agantupoBannyto noa napaaurmy metoga BIM, a
TAaK)K€ BKJIIOYAIOIIYIO 3JeMEeHThl mnpexHei reomerpuueckod CAIIP. B pabote
paccMatpuBaics npoekt Absolute World — apxutekTypHast KOHCTPYKIIHS, COCTOSIIAS
U3 IByX HEOOCKpeOOB.

[TIpenmymecra BIM-TexHomoruu

Buenpenne nHQOpPMaMOHHOTO MPOEKTUPOBAHUS B CTPYKTYpPY CTPOHUTEIBHBIX
paboT obecneynBaeT MOBBIIIEHHYIO 3()PEKTUBHOCTh MPUHUMAEMBIX PEUICHUN Ha
Ka)KJOM 3Tare MPOeKTUPOBAHUSA, U, KaK CJIEJICTBUE, K MOBBIIICHUIO PEHTA0OMIbHOCTH
npuMmeHeHuss BIM-texHomoruu.

OrpoMHOE KOJMYECTBO CYHIECTBEHHBIX MPEUMYIIECTB, KOTOPHIMH OOJIaaaeT
BIM-monenupoBanue, ompeneneHHO OOECMEeYUT JaHHOMY  apXUTEKTypPHOMY
WHCTPYMEHTY B OyIyIlleM IIUPOKOE pacipacTpaHEHHE U MOBBILIEHUE BIUAHUS B cpepe
CTPOUTEIBCTBA.

JlanpmadTHBRIE apXUTEKTOPHl HAYMHAIOT BKIouaTh BIM B cBoM mmdpoBbie
Ha0Opbl HHCTPYMEHTOB. HegaBHMIT onpoc, MPOBEEHHbBIN CEThI0 MPO(EeCCUOHATBHOM
NPaKTUKH AMEPHUKAHCKOro o0IiecTBa JIaHAmAapTHBIX apXUTEKTOPOB B 00JIacTh
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UPPOBBIX TEXHOJOTUM OOHapykuiu, uro 21,8 mporenta u3 480 uneHoB ASLA,
OTBETHBIIINX, CKa3aJId, 9TO X (UpMa B HACTOsIIIee BpeMs ucmoib3yet Revit, u 30,6
npoleHTa ObUIM 3aMHTEpPECOBaHbl B MPUHATHUU pabouero mporecca BIM [18]. C
yBEJIMUEHUEM YHUCIIa apXUTEKTOPOB, BHeApstonnx BIM, nanamadTHbie apXUTEKTOPHI
Havyaju IPOKIaAbIBaTh CBOU IYTh K 3TOU CIIOKHOM TEXHOJIOTUH.

OcHOBHOE TIPEWMYIIECTBO HCMOdb30Banus BIM  nmns  jmanamadTHBRIX
APXUTEKTOPOB 3aKJII0YAeTCd HE B €r0 MacCTEpCTBE MOJEIMPOBAHHUS, a4 CKOpPEE B
croco0ax, KOTOPbIMU OH O00€CIIEYUBAET CBSI3b MEXKIY Nu3aitHepamu. JlanamadTHbie
apXUTEKTOPBI, KOTOphIE padOTAIOT C apXUTEKTOpaMHu, OOBIYHO CTAJIKHUBAIOTCS C
pazoyapoBaHKUEM, KOT/Ia MPUXOIUT BpeMsi OOMEHUBAThCS (paiiiiaMu, B OCHOBHOM H3-3a
OTCYTCTBUSA KOOpJiMHaUuU (aiaoB Mexy Moesnsmu BIM apxurekropa v yeptekaMu
AutoCAD nannmadTHOTO apXUTEKTOpa. DTO OTCYTCTBUE KOOPIMHALIUY O3HAYAET, YTO
MPOEKTHl APXUTEKTYPHl U JAHAIMAPTHOW apXUTEKTYpPhl MPOUCXOIAT B OTIEIBHBIX
napajienbHbIX pabounx mpomeccax. [lnsg oOmena QailamMu  apXUTEKTOPbI
npeodpa3yroT CBOIO TpexMepHyto Mojieinb BIM B nByxmepnsriii mnan CAIIP, cokparias
CJIO)KHYIO MOJEINb 3JaHUs 10 MPOCTOTO YEpPTEka, B KOTOPOM OTCYTCTBYET Ba)KHas
uHpopmanus. JlaHgmaTHRIA apXWUTEKTOpP, B CBOK O4Yepedb, MPEAOCTABUT
nByxMepHbIn yeptex CAIIP apxuTekTopy, KOTOPBIA BCTaBUT YEPTEXK B TPEXMEPHYIO
MoJiesib BIM. DTOT nponecc moBTOpSIeTCSl U OTHUMAET MHOTO BPEMEHU, HO OH TAKkKeE
IPUBOJUT K TOMY, YTO MPOEKTHI MOCTOSSHHO HE CUHXPOHU3UPOBAHBI JAPYT C APYIOM,
41O TpeOyeT OECKOHEUHBIX M3MEHEHUM, YTOObl COXPAHUTH BBHIPABHMBAHME 3/1aHUS U
nanamadra.

[IpeumymiectBa ucnoab3oBanre BIM texnonoruit B nanamadre:

1. C BIM Bce mozenupyercs B 3D ¢ camoro Hawana. [lo cpaBHeHHIO C
TPaJUIIMOHHBIM CIIOCOOOM COCTaBJICHUS MPOEKTOB B IJIaHaX, pa3pe3ax u 2D-ueprexax
U, HaKOHeIl, co3aanus 3D-Monenu st Buzyanuzaiuu, BIM notpe6iser

ropa3zlo0 MEHbBIIE BPEMEHHM Jlake€ TIPU CJIOXKHOCTAX B MPOrPaMMHOM
obecnieuenuu. Mogens 3D BIM c¢ OonbliuM 00bEMOM JaHHBIX MOXKET MOMOYb
apXUTEKTOpaM MPEJICTaBUTh, KaK OyJI€T BBITJIAIETh MTPOEKT B KOHIIE.

2. C BIM xaxnaplii 00bEKT B au3aiiHe CBsi3aH ¢ ero 0aszoi maHHBIX. KoTopbie
MOTYT BKJIKOYaTh TakWe AETalh, KaK pa3Mepbl, BEC, CTOUMOCTbh U T.J. DTO OYECHb
MOMOTaeT B MOJIcCYeTe 00BEMOB MaTEPHAIOB, COCTABIICHUU IPAPUKOB U OIPEICIICHUN
3arpat. He roBops yke 0 TOM, 4TO JIt0Oble U3MEHEHUS B IU3aliHE MOTYT OBITh ClIeTIaHbI
C MUHUMAaJIbHBIMU XJIOITOTaMHU.

3. BIM — 510 00nauHbBIii HMHCTPYMEHT, MMO3BOJIIONIMN B3aUMOJICHCTBOBAThH B
pealbHOM BpPEMEHU MEXAY KOMaHJI0M, paboTaroNMMU HaJl Pa3IuYHbIMU aclleKTaMu
OJIHOTO M TOTO K€ MPOEKTa.

I'maBHas mpereH3ust JaHAMAPTHBIX APXUTEKTOPOB 3aKIHOYAETCS B TOM, UTO
nporpammbl  BIM  mioxo  pa3paboTaHbl  [Ii  MOJICIUPOBAHUS  CIIOXKHBIX
Tonorpaguyeckux moBepxHocTeu. JpyruM OOIbIINM HEJOCTATKOM SIBJISIETCS TO, YTO
BIM - undopmauus - HemocTynmHa i KOMIIOHEHTOB JaHAmadTa, Kak s
apXMTEKTYPHBIX 3JIEMEHTOB [yKa3aTh CChIIKHHA aBTOPOB] [72].
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Jlanupie BIM craHOBsATCS Bce 0oJiee JOCTYHNHBIMU JUISL  OMPEEIEHHBIX
KOMITOHEHTOB JIaHIIadTa, TAKMX KaK OCBETUTEIBHBIC IPHOOPHI, CKAMEHUKH, CTOJIONKH
U IpyTUE MPEAMETh OOCTAaHOBKH MPOMBIIINIEHHOTO MPOU3BOJICTBA.

Takum oOpazom, BIM TexHONOTHS B apXUTEKType CYIIECTBEHHO YJIy4IlIaeT
IPOIECC MPOEKTUPOBAHUS U CTPOUTENHCTBA, 00ECIIeYNBasi COBMECTUMOCTh JIAHHBIX U
MHTErpaldi0 BCeX JTanoB mnpoekta. Ho wuMes mnpenmymiecTBa BO3ZHUKAIOT Psij
BOIPOCOB O KOTOPBIX Tpedyercss pa3BuTUs BpemMeHH. HaOmrogeHus BBIIENAIOT
KJIFOUEBbIE€ TPOOJIEMBI U BBI30BBI, C KOTOPHIMU CTAJIKHUBAETCS MHIYCTpUS B Ipoliecce
BHeapeHus bMIM (Building Information Modeling):

OnnHako, ecTb U HEKOTOpbIe MpoOsiembl npu BHeapenun BVIM B ungyctpuio:
OTCYTCTBUE CTaHAAPTOB, KOTOpPOE 3aTPyAHSET COBMECTHYIO pabOTy B IPOEKTax;
HEXBaTKa KBAJTM(DUIIMPOBAHHBIX cHeluaiucToB B obOnactu BMM; orpanudenHoe
dbuHaHCHpOBaHUE AJI1 000PYI0OBaHUS U 00YUYEHUS; a TAKXKE BOIIPOCH OE30MaCHOCTH U
sanmmThl naHHbBIX ([Ipunoxkenwe I Puc. 1.48). Pemenne »THxX mpobiem TpeOyer
KOMILJIEKCHOTO MOAXO0/a, BKIIOYasi y4acTHE roCyJapCcTBa JJid CO3/IaHUs CTaHJapTOB,
BHEJIpEHUE MPOrpaMM OOyUYEHHs U MEPENOArOTOBKH, a TaKkKe pa3padOTKy CTpaTeruii
(bUHAHCUPOBAHUS U 3aIUTHI JAHHBIX.

4.3 VR- TeXHOJIOTMH B apXUTEKTYype

OnHuM W3 TJIaBHBIX CTPEMJICHUM apXUTEKTYpPhl Ha MPOTSIKEHUM BCETO €€
CYILIECTBOBAHHUSI OBLJIO JKE€JIAHUE COOTBETCTBOBATH PUTMY M MOTPEOHOCTSIM OOIIECTBA,
JUIsL KOTOPOTO OHa BO3BOJUT COOPYKEHUS U O0OYyCTpauBaeT OKpY’Karollee
npoctpaHcTBO. OJIHAKO, 10 HEIaBHETO BPEMEHH TOOUTHCS BBICOKOM aalTUBHOCTU
apXUTEKTYPbI HE MPEACTABISLIOCH BO3MOKHBIM BBUlY MHOKECTBA KOHCTPYKTUBHBIX U
TEXHOJIOTUYECKUX OrpaHuYeHUil. 3MeHeHHe TOTOBBIX HPOEKTOB, POBHO, Kak M
CO37laHME HOBBIX TPEOYyeT KPYIMHBIX (DUHAHCOBBIX BJIOKEHUW M 3aHUMAET OOJIBIIOE
KOJIMYECTBO BPEMEHHU. B TO k€ BpeMs Mbl ’KUBEM B 3MOXY CTPEMUTEIIBHBIX N3MEHEHUH,
Korja HHpopManus TpaHC(HOPMUPYETCS U IEPEMEIIAETCS C OJJHOTO KOHIIA TIJIaHETHI B
JPYTOM 3a TOJIM CEKYH/IbI, a 3alPOChl U BKYCOBBIE MPEANOUTECHHS YETIOBEKAa MEHSIOTCS
€XKEeIHEBHO. B Takux ycIOBUSX Ka)K€TCS OYEBUAHBIM I100aTbHOE HECOOTBETCTBUE
WHEPTHOM  apXUTEKTYypbl M  CTPEMUTEIIbBHO  MEHSIOIIUXCA  OOIIECTBEHHBIX
notpebHocTel. CerogHs, B TMOMNBITKE COOTBETCTBOBATH JATUM H3MEHEHUSIM
MIPUMEHSIETCS. MHOXECTBO TEPEIOBbIX TEXHOJOTHUM, OJHAKO, HU HOBEUIIHNE METO/IbI
uuppoBoro  GpopMooOpazoBaHMs, HU YJIy4YIIEHHbIE TEXHUYECKHUE CPEJCTBA
BO3/IBUKEHMSI COOPYKEHUI HE MOTYT B IOJIHOM Mepe T0OUTHCS TOr0, YTOObI CKOPOCTh
MPOTEKAHUSI CTPOUTEIBHBIX MPOIECCOB MPUOIHM3UIACH. K CKOPOCTH U3MEHSIOIIUXCS
KOHTEKCTOB COBpeMeHHOro obOiiectBa. CylecTBYIOIUN pa3pbIB CIAUIIKOM BEIUK, U
MMEHHO MTO3TOMY HEOOXOIMM HOBBIM KapAMHAJILHO HOBBIH B3TJISI]] HA PEIICHUE JAHHOU
npo0aemMbl. IMEHHO JjIs1 5TOT0 MHOTHE MCCIISOBATENH TIPEAiaratoT cpOKyCHUpOBaTh
CBOE BHMAHHE HA TEXHOJOTUSIX BUPTyallbHOU peanbHocTH (BP).

Han konmenmuei anbTepHATUBHOIO LHU(PPOBOTO MHUpa YEIOBEYECTBO
Pa3MBILUISIIO YK€ A0BOJIBHO JaBHO. K paHHel aHanoruu 1aHHON TEXHOJIOTUU MOYKHO
OTHECTH AaHOPAMHYIO >KMBOIKCH, B KOTOPOM 3a4acTyro U300pakaluch NEH3aKU WK
3HaAMEHATEeJIbHbIE HUCTOpUYecKue coObITHs. [laHHBIM (opMar u300pa3UTENHLHOTO
uckyccTBa ObLT KpaiiHe nonyJisipeH enie B XI1X Beke B Epomnie u CIIIA, a B Kurtae Ha

91



MPOTSHKEHUM MHOTHX BEKOB BBINOJIHSUI KJIIOUEBYIO KYJBTYPHYIO POJIb U BCTpEUAJICA
MOBCEMECTHO B (popmaTe APEBHUX CBUTKOB. Takoe mupokopopMaTHOE OTOOpAKEHHE
CIO)KETOB Ha TOJIOTHAX TO3BOJIAET HAOMIONATENI0 HE TOJIBKO TMOTPY3UThCA B
KOHKPETHBIII MOMEHT CIOXETa, HO U MPEIOCTABISICT BO3MOXKHOCTh B3TJIAHYTh Ha
M300paKeHHBIE COOBITUS TaK, Kak OyATO OH BIJIAIBIBACTCS B OKpYKarollee, TUIaBHO
BeJlst (DOKYC CBOETO B3IUISIIA IO BCEH MPOTSHKEHHOCTH BUIUMOTO MPOCTPAHCTBA. DTO
JaeT YEJIOBEKY, paccMaTpPUBAIOIIEMY TaKOE€ MPOU3BEJICHUE, YYBCTBO HEKOETO
MOTPYEHHUS B MUD, ONIMCAHHBIN Ha MOJIOTHE.

VYike 3HAaUMTENbHO NO3[HEE, Mpeclenys Ty K€ Leidb, Hadalu MOSBISATHCS
pasznuuHble BuzyaibHble Wumo3ud. B 1838 r. ¢usuk Cop Yapns3z Buncton onucan
CTEPEOCKOIT — ONTUYECKUI MPUOOP it 00bEeMHOT0 MpOCcMOTpa n3oopakenuid. [lanee,
C MPHUXOJOM HOBBIX IU(GPOBBIX HHCTPYMEHTOB CTalM MOSBISATHCA TPEXMEpHbBIC
TUHAMUYECKHE U300pakeHus, Obula pa3paboTaHa M peaii30BaHa KOHIICTIIIHS
KpYyropamMHOr0 KHHO. OTH M MHOTHE JIpyTHe€ NPUMEpPhl BU3YaIbHBIX METOJIOB
MPOIIJIONO TOBOPSIT O CYIIECTBOBABIIEH ele Torja MOTPeOHOCTH oO0IecTBa B
TEXHOJIOTUAX BHUPTYAJIBHOTO TMOTPYXKEHUS, KOTOpble OYIyT CIOCOOHBI MEHATH
YEeJI0BEYECKOE BOCTIPUSITHE.

Ha ceropnsmauii 1eHb CymIECTBYET MHOKECTBO OIpenesiecHuld TepmuHa BP.
[TockoJbKY 171t TAKOW HOBOM TEXHOJIOTMH €I11€ HET YETKUX MPUHIIUIIOB U TPAHUI] €€
CYIIECTBOBAaHMS, MTPAKTUUECKU KaXKAbli aBTOP B CBOUX HCCIIEIOBAHUSIX MO-CBOEMY
MPEACTaBIACT JaHHOE TMOHsATHE. B Tekymel pabore mox tepmuHoM BP Oyner
MOHUMAThLCSl CUHTETHYECKass WHGOPMAIMOHHAS cpejia, peaiu3yemasi IpHu MOMOIIU
pa3HBIX TEXHUYECKUX HWHCTPYMEHTOB U TMPU3BaHHAs 3aMEHUTh IPUBBIYHOE
BOCIIPUSATHE OKPY>KaIOIIero MpocTpancTBa nHbopmaruei [ 76]. Camo ciioBocodeTaHue
“BUpTyaJibHasg  peaJbHOCTH’, CEMAaHTHYECKH BKJIOUaromee B ceds  JBa
MPOTUBOMOJIOKHBIX MOHSITHUS, HABOJUT HA MBICIIH O HEBO3MOKHOCTU OMUCHIBAEMOIO
SBJICHUS, O YEM-TO, YeTO0 HE MOXET ObITh B (PU3MUECKON peaibHOCTU. B npaHHOM
KOHTEKCTE MOJIpa3yMeBaeTCsl HEKOE MPOCTPAHCTBO, HAXOAIIEECS BHE €CTECTBEHHOTO
MHpa U KOTOPOE COCTOUT HE M3 PEAbHBIX (PU3MUECKUX OOBEKTOB, a U3 OTPOMHOTO
o0beMa IUPKYIUPYIOIINX BHYTPU ITOTO MPOCTPAHCTBA JIAHHBIX.

[TockoJibKy aHHasi TEXHOJOTHS OTHOCUTEJILHO HOBA W HAXOJUTCS B MPOILIECCEe
MOCTOSTHHBIX U3MEHEHHM U JOpabOTOK, HE CYIIECTBYET YETKUX MPABUIT KAKUM JIOJIKHO
ObITh mpocTpaHcTBO BP. OpHako, mjis JOCTHUXKEHUS KOHKPETHBIX 3aJad BCE XKe
CyIIeCTByeT HaOOp HEOOXOIMMBIX 3JEMEHTOB B cucTteMe BP, Hammume KOTOpBIX
HEO0OXOMMO OTCIICKUBATH JJIsl MONydeHus xkenaemMbix 3¢ dexTo. Tak, onuckiBas BP,
MHOTHE HCCJIEOBATEeIM TOBOPIT 00 €€ HMMMEPCUBHOCTHU W WHTEPAKTHUBHOCTH,
MpUHKMMAas BO BHHUMaHUE, YTO OJIHO BUPTYaJIbHOE MPOCTPAHCTBO MOKET COYETaTh B
cebe o0e atu xapaktepuctuku [85]. [lpuHIMNHMANIBHOE OTIMYWE JAHHBIX MOHSTUN
3aKJII0YAETCsl B NPHUHLUIE OpPTraHW3allMi OMUCHIBAEMOT0 HMH IPOCTPAHCTBA U
uH(pOpMaMu BHYTPH KOHKPETHOW BHUPTyalbHOU cucTeMbl. Takas kaTeropusauus
SBJISIETCS YJIOOHOM W KpailHe aKTyaJbHOM ISl STIOXH MOCTMEIUAIbHOCTH, B KOTOPOIA,
KaK CYMTaeT aMepuKaHCKUM uckycctBoBes P. Kpaycc, mpeObiBaeT COBpeMEHHOE
UCKYCCTBO W apXUTEKTypHbIM nu3aiiH [43]. [ns manHOro mnepuoaa XapakTepHO
CIUSIHUE CTWICH U KAHPOB, YTO YCJIOXHSET ONHCaHUE U YHHUBEPCATU3AIUIO
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CTWJIMCTUYECKHX OOBEKTOB, U MMEHHO IO3TOMY, TaK HEO0OXOJAMMO OMNEepUpOBATH
MOHATUSMHA HMMMEPCHUBHOCTH M HWHTEPAKTUBHOCTH B TMPOCTPAHCTBE MHPPOBOH
aApPXUTEKTYPBHI.

NmmepcuBable  mpoctpanctBa  BP  mpeamosararor  MCnonb30BaHUE
TEXHOJOTHUECKUX CPEJCTB JAJSi CO3/IaHHsA y YeJIOBEeKa OUIYUICHHs NpeObIBaHUS B
CreHeprpoBaHHOM KoMiibtoTepoM mpoctpanctBe ([Tpmmoxxenue I' Puc. 1.49, 1.50).
DTO CBOETO poja MOMbITKA OOBEIUHUTH ABa (DU3HMUECKH HETEPECEKAIOUINXC MHpA!
peanbHOro UM BUpTyaiabHOro. [IpuBeneHHble paHee nmaHopaMmHble aHanoru BP oudenb
KOHKPETHO OTpaXaroT paHHHME aHaJord JaHHOTO 3aMbIClia, OJIHAKO JOOUTHCA
BBICOKOTO YPOBHSI UMMEPCHUBHOCTH CTPEMUJIMCH TBOPIBI Pa3iM4HbIX oOnacteil. B
MPOU3BEJCHUSAX JIUTEPATYPbI, )KUBOIIUCH U MY3bIKU ITyOMHA BOCIPUSITHS BO MHOTOM
oTpejieNisiia UHTepeC K TOMY WM UHOMY Tpou3BeAeHuio. CerogHsi MMMEpPCHUBHbIC
abdexTel  MOXHO HaOmoAaTh B cpepe  KUHOMHAYCTPUHU, TeaTpalbHBIX
NPEJCTaBICHUSAX ¢ TPOCTPAHCTBE B3aUMOJACHCTBHUS BUPTYaIbHBIX COOOIIECTB.
CH0XXHOCTh JAHHOTO TIOHSTHUS M €r0 OICHKH 3aKIII0YaeTCsl B KpalHE pPa3MBITHIX
rpaHuIaX MOHUMAHHS YEJIOBEYECKOTO BOCIPHITHS, TOTO, KaK CO3/IaHUE PACIIO3HAET U
pazzenser o0pas3bl peadbHOr0 M BHPTyalbHOro Mupa. OAHAKO, MCCIEAOBAHUSA IO
JTAaHHOW TeMe TPOJA0JIKAIOT IPOBOJAUTHCSA M OCHOBHOM (DOKYC BHUMAHMS yUEHBIX 3/1€Ch
HaIpaBlieH HA TEXHOJOTUYECKHE aCTIEKThl MOJCIMPOBAHUS YETTOBEUYECKOTO CO3HAHUS
MOCPEACTBOM BU3YaIM3aIH UCKYCCTBEHHOTO OKPY>KEHUSI.

WHTepakTUBHOE BO3ACHCTBHE TakK€ CO3/a€T Yy YEJOBEKa ONIyLICHHUE
NPUCYTCTBUSI B CHHTE3UPOBAHHBIX MPOCTPAHCTBAX U COOBITHUAX, KOTOPBIX HE
CyLIECTBYeT B peanbHOCTH. OpjHako, TOJ HMHTEPAKTUBHOCTHIO  OOBIYHO
MO/Pa3yMeBAIOT TaKOW TMPUHIMI OPTraHU3aIlMud CHUCTEMBI, TpPH KOTOPOM IIEJb
JIOCTUTAETCS MOCPEACTBOM OOMeHa HH(OpMaler Mexay >JIeMEHTaMH CHUCTEMbI
[118]. Ncxoast u3 MaHHOTO OIMpPEIeIICHUs] MHTEPAKTUBHAS Cpella XapaKTepU3yeTcs He
CTOJBKO  BBICOKOM  CTEMEHBIO  MOTPYKEHHOCTH  IIOJIb30BATENs,  CKOJBKO
B3aMMOJICHCTBHEM OOBEKTOB CUCTEMBI MEXIY COOOH, MPOCTPAHCTBOM U YEJIOBEKOM.
Taxkas cpena cnocoOHa MPaKTHYECKU MTHOBEHHO TPaHC(HOPMHUPOBATHCS HE TOJIBKO TIO
BHYTPEHHUM 3alpOTPaMMHUPOBAHHBIM CIIEHAPUSM, HO U TIOJI BO3/IEHCTBHEM BHEUTHUX
(hakTOpOB.

OcHoBHas 3aja4a JTaHHOTO TEXHOJOTHYECKOTO MHCTPYMEHTa — MOCTapaThes
cienaTh Tak, YTOOBI YEJNOBEK BOCHPUHUMAT MPOCHUPYEMBbIE JIHUHAMUYECKUE
M300pKEHUS KaK LEJOCTHYI0 KapTUHY PEaIbHOTO MpocTpaHcTBa. JlaHHbINA 3ddekT
MOJKET OBITh IOCTUTHYT IPH MOMOILM MHOYKECTBA aCIEKTOB:

- CcBOOOAHOE  JBWKEHHE KaMepbl U BO3MOXHOCTb  YIIPaBIIIEMOIO

MepeMEIIeHHS TI0JIb30BaTels BHYTPH BUPTYaJIbLHOTO IMPOCTPAHCTBA,;

- peakuusi UPPOBOTO OKPYKEHUSI HA ICHCTBUSI YETIOBEKA;

- JIONOJIHEHUE CUMYJISILIUH 3BYKOBBIM CONPOBOKICHHUEM;

- TIOBBIIICHWE PEATUCTHYHOCTH 3a CYET YIydlleHus Trpaduueckoro

NPECTABJICHUS.

Yame Bcero apxXuTeKTypa TOBOJBHO OBICTPO adanTUPYET HOBHIE HAyUYHBIC
pa3paboTKy MO/ CBOM HYKIBI, U paccMaTpuBaemasl B JAaHHOW TJIaBE€ TEXHOJOTHS HE
SIBIISIETCS HCKITIoUeHreM. [1oj BUpTyanbHOM apXUTEKTYpOil MOHUMAETCs AUCIUILINHA,
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oOpa3zyemMasi TMOCPEJCTBOM MNPUMEHEHHS KOMIIBIOTEPHBIX MPOrpamMm, MHUGPOBOro
dbopmoobpazoBanus u GopMO0OOPaA30BAHMSI M OTIEPUPYIOIIAS TOHITHAMHU HHPOpMAITUN
U BUPTyaTbHBIX 00beKTOB [23]. CoBpeMeHHas apXHTEKTypa Ojarojgapsi BHEAPEHUIO
BUPTYQJIbHBIX HHCTPYMEHTOB OOpETaeT MPUHIUIUAAIBLHO HOBYIO (OPMY HOCHTEIS
uHdpopmaruu. [7aBHas OTIWYUTENBbHAS dYepTa BHUPTYATbHOM  apXUTEKTYPHI
3aKJII0YaeTcsi B CBOOOJE OOBEKTOB, KOTOpPHIE OOJBINE HE CBSI3aHBl MOHATUAMU
MpPOCTpAaHCTBa M BpeMeHU. OHO MOXKET TpaHCHOPMHUPOBATHCS M IMEPEMEIIAThCS
BCJICJICTBUE B3aMMOJICUCTBUS C UETIOBEKOM.

CornacHo MocjaeaHUM ONyOJIMKOBAHHBIM JAHHBIM KPYIHOTO CTaTUCTUYECKOTO
noprajia «Statistay o00beM pbhIHKA YCTPOHCTB BUPTYyaJbHOW H JIOTIOJHCHHOM
peasibHOCTH 3a iepuo ¢ 2018 mo 2019 roa BKIOYMTENBHO COCTaBUII 22,6 MUJLIHapaa
noJutapos [93].

Bce wame oTtmedaercs moJsib3a HMCHOJIB30BaHMs TapHUTYphl BP st Goiee
s dexTrBHON paboOThl ¢ mpoekTamMu. CamMbIMU PacpOCTPAaHEHHBIMU (DYHKIIUSIMU,
BBITIOTHSIEMBIMU ceroiHsI BP B mpoekTupoBaHuu, sSBISIOTCS:

- Mpe3eHTaIus 00bEKTA B BU/IC BUPTYaJIbHON MOJIENH;
- KOOPJAMHUPOBAHUE MPOIECCOB MPOEKTUPOBAHUS;

- MOHUTOPHUHT Mpoliecca CTPOUTENLCTBRA;

- oOy4eHHe U TPEHUPOBKHU.

Ha pucynke 2 (Ilpwmoxenue I' Puc. 1.51) mnpencraBiena amarpamma
MPOILIEHTHOTO  pachpenesieHus pa3luyHbIX obnacteit mpumeHeHus BP B
npoekTupoBanuu [93].

Camoli momyssipHoi o0nacThio mpumeHenuss BP BwicTymaer mnpeseHTanus
apXUTEKTYPHBIX 00BEKTOB B BHJI€ BUPTYaJIbHOM TpexMepHoU Mmoienu. Mcronbp3oBanue
TaKOro  yCTPOMCTBAa TMO3BOJIAET OLEHUTH TMPOEKTHPYEMbie OOBEKTHl  Kak
apXUTEKTOpaMu, pa3pabaThIBAIOIIMMHU MAKEThI, TAK U 3aKa3YMKOM JIJIsI COTJIACOBAHUS
xoja pabotel. Kak cienctBue HaOM01aeTCsl YBEIMUEHUE CKOPOCTH MPOEKTUPOBAHUS,
a TaK)Ke MOBBIIICHUE KaueCTBa CO3/IaBa€MOT0 OOBbEKTa U CTEMEHb €r0 COOTBETCTBUS
3asBIIEHHBIM TpeOoBaHusM. Ilomumo rapuutrypHoro ¢opmara, CyIIeCTBYET
BO3MOKHOCTh peanu3auuu BP B BUze mpoeknnMoHHbIX cucteM u koMHaT BP. Crout
TaKK€ OTMETUTh METOJI BUPTYAJIBHOTO TOJOTpauiYecKoro makeTra, KOTOPbIH
3HAYUTENIHHO YIIPOIAET MPE3EHTAIIUIO IPOEKTa U MOJTOTOBKY K Hel Oyiarogapsi cBoeit
KOMIMAaKTHOCTH, TPOPa0OTAaHHOCTH M CIOCOOHOCTH MPU HEOOXOJUMOCTH JIETKO
BUJIOU3MEHSTHCS. [|aHHBIM WHCTPYMEHT BU3YyaJM3allMM MPEKPACHO BIMCHIBACTCS B
dbopmMaT BBICTABOK M IOJIXOJUT Kak 0oJiee HArJsSIHBIA CHOCOO0 IPEAOCTaBICHUS
uHpopmaruu 00 oOBeKkTe 3aka3zuuKy. beicTpoe co3manue Oyaymux TPEeXMEpPHBIX
o0vekToB BP Bo3mokHO Onaromapsi mporpammam ¢dotorpammerpun. [ludposbie
KOIMK B 3TOM METOJI€ T€HEPUPYIOTCA HA OCHOBE MPEIOCTABICHHBIX KOMIIBIOTEPY
dotorpaduii U M30O0paKEHUH, UYTO KAPAMHAIHHO COKpAIIAET BpEMS CO3JIaHUS
BUPTYaJbHBIX MOJICJICH BU3yau3alliy 1 MOBBIIIAET UX TOYHOCTb.

Bropoii mo pacnpoctpanéHHoctu mnpuMmeHeHus (yskiueir BP  npencraer
MOHHUTOPHUHT MPOIIECCOB MPOSKTUPOBAHUS HA BCEX €ro dTanax. [[aHHbI METO] MOXKET
yIOpOIlaTh AaHajdu3 pacloJIoKEHUsT O0OpyJIOoBaHUsS WM pa3padarbiBaTh OoJjiee
3 PEeKTUBHYIO U MPOAYMAHHYIO JOTUCTUKY CTPOUTEIbHOMN miomaaku. Crienyroias
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001acTb MNPUMEHEHUS — KOOPAUHUPOBAHUE YYACTHUKOB IPOEKTa, KOTOPOE
o0ecreunBaeT KOPPEKTHYIO pabOTy TOTOBOW CHUCTEMBI B PE3yJIbTaTe MOCTOSHHON
CBEPKHU U OLICHKHU PE3YyJIbTaTOB padOThl CIIELUAIIMCTAMU Pa3HbIX MPOU3BOACTBEHHBIX
otnenoB. M HakoHel, HEOOJIBIION MPOLEHT MPUMEHEHHs TeXHoJIoruii BP 3annmator
oOyueHHE HEOMBITHBIX PAOOTHUKOB. MHCTpyMEHT xXopomio ce0s TMOKa3bIBaeT B
CUTYaIUsX, KOTJIa TPEHUPOBKH B PEATBHBIX YCIOBUSIX CIHUIIKOM JIOPOTO OOXOISATCS
KOMIIaHUH HJIM BOBCE OIACHBI JIsi caMoro o0yuvaromierocs. B pamMkax cTpouTenbHOTro
Jiea  MPUMEPOM BBICTyHaeT OOy4YeHHME CBAapOYHOMY JeNy, KOTOpOE SBISIETCA
JIOCTaTOYHO OIACHBIM IPOLECCOM, OCOOEHHO isi HOBHMYKA. CTOUT OTMETHUTbh, UTO
IPUMEHEHUE KaXKJI0TO U3 3TUX METO/AOB BEIET YMEHBUICHUIO HEAOUYETOB U OIIMOOK B
IIPOEKTE, YTO B CBOIO OYEPEAb MO3BOJIIET SKOHOMUTH CPEICTBA HA UX UCIIPABJICHUH, A
TAK)K€ MTOBBIIIATH PEIyTALUI0 KOMITAHHUH.

JlaHHOe pacnpejielieHue, COCTaBJI€HHOEe Ha 0a3e ompoca CIEUHUaJIUuCTOB
apXUTEKTYPbl U MPOEKTUPOBAHUS, ITO3BOJISIET YBUJETh Kakue cepsl npuMeHenust BP
HE MCIOJIB3YIOTCSI COBCEM HIIM MCIIOJIB3YIOTCS Mayo. Ha OCHOBaHMM TakuX JAaHHBIX
pa3zpabotuuku TexHosoruii BP mMoryt cinenate BBIBOABI O TOM, B Kakux cdepax
CYIIECTBYIOIIUE YCTPOMCTBA HENOCTAaTOYHO YJOOHBI JJii MPUMEHEHUS HUX B
IPOEKTUPOBAHUH U 1O BO3MOKHOCTH JOPa0OTATh HX.

Ceronns BP nposiBiisieTcst B TpeX apXUTEKTYPHBIX METOAAX: MapaMETPUIECKOE
IPOECKTUPOBAHNUE, AITOPUTMUYECKOE MOCTPOCHHUS (OpM, a TakkKe MPUMEHEHUE
KOMIIBIOTEPHBIX IPOTpaMM IpH 3KCIUIyaTallud coopykeHuid. B obmactu nuzaiina u
apXUTEKTYpbl TexHojoruu BP mno3BossitoT mpeacTaBisiTe OOBEKTHI B YCIOBUSX,
MaKCUMaJbHO OJU3KHX K peallbHbIM, 3KOHOMUTh Ha MHCIIPaBICHUHU HENOYETOB U
OLIMOOK, a TAK)Ke OLICHUBATh POMEKYTOUHBIE ITAIbI CTPOUTEILCTBA.

My3eu BBIIOIHAIOT BAXKHYIO KYJIBTYPHO-UCTOPUUECKYIO, UCCIIET0BATENIBCKYIO U
00pa30BaTeIbHO-BOCIIUTATENbHYIO (DYHKIIMIO, COXpaHss MamsiTh 00 HMCTOPUYECKHX
COOBITHSIX U CBSI3bIBAas COBPEMEHHOT'O YEJIOBEKA C MPEICTABUTEISIMU JABHO YILIEIIINX
nokoneHnd. Iloxkamyi, JOaHHbIE YYpPEKICHHS HHUKOIZAA HE YTpPaTAT CBOEH
aKTyaJdbHOCTH Oylarojaps yHUKaJbHOM CHOCOOHOCTH TMOOYXJaTh YeJOBEKa
YyBCTBOBAaTb COIPUYACTHOCTh K MUPY U BPEMEHHU.

Texnonoruu BP 1mo3BoJiAIOT My3esM JIydille BBITOJHATH CBOK OOYYaloIIyIo
(GyHKLHIO, @ TAK¥KE MOBBIIIAIOT CTENEHb HATJISITHOCTH MPEAOCTaBIEHUs HHPOpMaLUU
[143]. V3BecTHO, YTO YEIIOBEYECKUH MO3T CIIOCOOCH JIydlle TOHSATh U YCBOUTH
UH(GOPMAIIUIO, €CTIH OH CTAJIKUBAETCA C HEMl Ha MPaKTHUKE, KOHTAKTUPYET C U3y4aeMbIM
OOBEKTOM M MOXKET HW3YYUTh €r0 BH3yalbHbIH 00pa3. Takol OMmbIT CUIIbHEE
OTIIEYATHIBAETCS B CO3HAHWU YEJOBEKa M C OOJbIIed BEPOATHOCTHIO BBI3OBET
ri1yOOKre pa3MbIIIICHUS, HeXENU Habop cyxux JaHHbIX. OHaKO, HE BCETAA y My3€eB
CYILIECTBYET BO3MOXKHOCTb MPEACTABUTH IKCIIOHAT HA CBOMX BbICTaBKax. MHoOrMa 310
Hepean3yeMo ¢ (PMHAHCOBOM, TPAHCIIOPTHOW WJIM JIOTOBOPHOM TOYEK 3pEHHUS, a B
CJIy4ae apXUTEKTYPHBIX COOPYKEHUM U MAMSATHUKOB APXUTEKTYPHI 3TO B IPUHIIUIIE HE
MIPEACTABIIAETCS BOBMOKHBIM HH MPU KAKUX YCIOBUSAX.

TexHonoruu BP — HeaBHUN MHCTPYMEHT, OSIBUBILINUXCS B ApCEHAJIE My3€HHBIX
pabOTHHUKOB, OHAKO OYEHb XOPOILIO BINUCABIIMKCA B (hOpMAThl SKCKYpCUA, OHJIAH-
TYpPOB M BUPTYaJIbHBIX pecTaBpauuii. OT MOJHOTO BHEAPEHHS NTAHHOW TEXHOJOTHUH
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My3€d CAEpPKUBAET BBICOKAsE CTOMMOCTh M TsKenas JOCTYNMHOCTh HEOOXOIUMBIX
TEXHUYECKUX MPOAYKTOB, YTO YACTO SBJSETCA ONPEACISIONMM (PAKTOPOM I
00pa30BaTENbHBIX YUPEKACHUN U KYJIbTYpPHBIX LIEHTPOB. OHAKO, OUYEBUIHBIE TUTIOCHI
JAHHOW TEXHOJOTHH, a TakXKe KOMMEPUYECKOE MAaBlIEHHE, MOOYXKIAeT BIIAJCIIbLICB
My3€eB 00paTUTh BHUMaHHE Ha BUPTYaJIbHOE JOMOJIHEHHE K CBOMM BbICTaBKaM. JlJis
My3eeB 0co0yI0 IIEHHOCTh MPECTaBIsIOT quciuien BP u nnTepakTuBHBIE IMPPOBBIE
POrpamMMbl, KOTOPBIE IO3BOJIAIOT IOCETUTENIIM COBEPIUUTH IyTEIIECTBUS B
NPOCTPAHCTBE U BPEMCHH, HE BBIXO/Is U3 oMerteHus [ 143].

B  apxuTekTypHOW TpakTHKE MPUEM TPEXMEPHOTO  MOJEIUPOBAHMS
MIPUMEHSIETCS YK€ I0CTaTOYHO JAaBHO, OJHAKO IIMPOKOE BHEIPEHNE TAHHON METOIUKH
B IIPOIIECCHl pPECTaBpallMd HAONIOJACTCS CpaBHUTENbHO HeaaBHO. Hoseifmue
KOMITBIOTEPHBIE TEXHOJOTHM IOMOTal0T BOCCO3/1aBaTh HauboJee JTOCTOBEPHBIM
UCTOPUYECKUM BHJ NAMATHUKOB apXUTEKTYphl HAa OCHOBAHUU COXPAHUBIIHUXCA
JTAHHBIX, MO3BOJISII OTXOAUTH OT MPUMEHEHUSI TPAJAUIIMOHHBIX METOJOB: MAKETOB U
XYJI0)KECTBEHHBIX H300pakeHuil. Mcronb3oBaHWEe COBPEMEHHBIX KOMIIBIOTEPHBIX
IporpamMm OO0JIETYHIIO MPOLIECC MOTPYKEHHS B KyJIbTYPHBIA KOHTEKCT MPOILIOro 0e3
WCITIOJIb30BAHUsL JOPOTOCTOSIIIET0 U, 3a4acTyl0, HEPEATN3yeMOro KOHCTPYKTUBHOIO
U3MEHEHUS] PEAIbHOTO 3/aHud. B JaHHOM cilydae BHUpPTyalbHbIE TEXHOJOTHUH
BBINIOJIHAIOT BaKHYIO IPOCBETHTENIBCKYIO POJIb, BU3YaJIU3UPYys BHEIIHUA OOJUK
COOPY)KEHUU KyJIbTypHOro Hacienusa. C uxX MOMOIIBI0 apXUTEKTOPbl U HCTOPUKHU
CMOTJIM CYILIECTBEHHO PAaCIIUPUTh U Pa3BUTh MY3CHHYIO JIEATEIBHOCTH, IIOCKOJIBKY
TpEXMEpHbIE MOJIENIN AAIOT 00Jiee MOTHOE MPEJACTABIECHUE HE TOJIBKO O CAMOM O0JIMKE
TOr0 WM HWHOTO MAMSTHHUKA apXUTEKTypbl, HO U O JIOJAX, KOTOpPbIE C ATUM
COOPY)KEHUEM B3aUMOJACHCTBOBANIU. [IpuMeHEeHHE KOMIBIOTEPHBIX TEXHOJOIUMU
YKpEeIUIsieT W JenaeT Ooyiee TIIyOOKOW CBsI3b COBPEMEHHOTO YENIOBEKa C €ro
MpEANIECTBEHHUKAMU, MMO3BOJISIET 3arjIsiHYTh B MPOLIJIOE U Jy4lle €ro MoHsATh. B
KauecTBE SIPKOro TMpHUMEpa MOXKHO TMPHUBECTH HEAABHIOK  BHPTYaIbHYIO
peKOHCTpyKIMI0 MuxaitnoBckoro 3amka B Caskt-IlerepOypre, pesynbraramu
KOTOPOH SIBUJIUCh TPEXMEPHBIE MOJEINW OPUTMHAIBHOTO 3/1aHUs, TOJKPEIJICHHbIC
HAKOILJICHHBIMH UCTOpHYecKuMHE (hakTamu [36)].

B nensix kynprypHoro npocseuieHusi BP no3Bosisier yueHsIM npuBIieyb 0oJiblee
BHUMaHHE K pe3yJibTarTaM CBOEW pabOThl, UYTO OCOOEHHO aKTyallbHO JIs
apXeoJIOoTMYeCcKuX ucciaenaoBanwii  [127]. Jlns 3HaKOMCTBa IMOCETUTENCH ¢
WHTEPECHBIMH apXEOJIOTMYECKUMHU HaXOJKaMU Ba)XHO HE TOJBKO IPEACTABUTH
OOHapyKEeHHbIE 0OBEKThI, KOTOPbIE €CTh BO3MOYKHOCTh TPAHCIIOPTUPOBATH B 3/1aHUE
My3esi, HO U J1aTh IOHUMaHUE O CAMOM MECTE PacKoIoOK, camo 1o cede obnagaroniee
OTPOMHOM MY3€MHOM LIEHHOCTHIO. B TakoM ciydae Kak Hesb3sl KCTaTH NPUXOISITCS
BU3yaJbHBIE CpenCTBaA TeXHOJIOrun BP.

SpualiiuM npuUMEpPOM BHEAPEHUSI TEXHOJIOTMHA BU3YAJIM3allMd B MY3€HMHOE
MPOCTPAHCTBO SIBJISIETCSl pacnoyiokeHHbl B I'peunn «DoHA 3IUIMHCKOTO MHpPay,
LEIbI0 KOTOPOTO SBJsIETCA 00bEMHEHUE apXEe0JIOroB, UCTOPUKOB, IT-crennanucTon
U XYIO0KHUKOB JIJIsl CO3/IaHUSI BU3yaJIbHBIX MHCTPYMEHTOB MPEJCTaBICHUSI OOBEKTOB
KYJBTYpHOTO Hacieaus ['penuu ¢ uemnpio npocBenieHus. BupryaibHble TEXHOIOTHH
NPUMEHSIOTCSI B KayecTBE CPEACTB OOYYEHHMs, BHU3yalIM3allUd W TPEXMEPHBIX
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peKkoHCTpykiui. B 31anun (oHga ycTaHOBIEHBI JABE MMMEpPCUBHbIE cucTeMbl BP:
naHeslb, pacnojiokeHHasi moj yriaoMm 45%, u KyOudeckass yCTaHOBKA C YEThIPbMs
NOBEPXHOCTAMU  00paTHOM  mpoekuuu. IlocetuTenn BHUIOAT MPOECLHPYEMOE
M300pakeHne B 00beMe Orarogapss O4kaMm TPEXMEPHOTO BHICHUS U MOTYT CBOOOIHO
NEePeIBUTaThCsl BHYTPU BUPTYAIBHOTO MPOCTPAHCTBA, B3aUMOJEHCTBYS C IU(PPOBBIMU
00BEKTaMU MPHU MOMOIIY CHEIHATFHOTO PYYHOTO MOPTATUBHOTO yCTpoiicTBa. Bee 1o
noOy>XKJaeT TOCETUTENeH AaKTUBHO YYYBCTBOBATb B BHUPTYaJIbHOM CIOKETE U
UCCJIEI0BATh €70 OCOOCHHOCTH.

@dopMaT BUPTYyaJbHBIX BBICTABOK TAaKXKE CTAHOBUTCA Bce Oosiee MOMYJISIPEH.
JlaHHBII METOJ BU3yallM3allMy MO3BOJIAET MOJYYUTh 3HAHUS U ONBIT B BUPTYAJIBHOM
dbopmare. BupryanabHbie BBICTABKUA CIIOCOOHBI MOTPY3UTH YEJIOBEKAa B KOHKPETHBIN
KOHTEKCT 0€3 HEOOXOJUMOCTH IMOCEIICHUs] MU BBICTABOYHOIO momenieHud. Tak, B
2020 roxy B CBSI3U C TSKEJION MUIEMUOJIOTMYECKON CUTYallME B MUPE TIOCTOSIHHAS
BbICTaBKa ‘“‘VICKyCCTBEHHOro MHTEJIEKTa W apxuTektypel’ B Ilapumxke Oblia
niepeBe/icHa B OHJIAH-(PopMaT BUPTyalIbHOU SKCKypcun [91].

ABTOp paboTel [56] cumTaer, uyTto B OyAymEeM OCHOBHBIM aCIIEKTOM
aApXUTEKTYpbl CTAaHET TaK HA3bIBAEMOE «3JIEKTPOHHO-OMOMOpP(HOE» MPOCTPAHCTBO,
coBMeNIaroniee B cede pealibHOE U B BUPTyallbHOE. B TO ke Bpemsi, 31aHusl, KaK 1 BCA
TOpOJICKasi cpelia B LEJIOM, MEPEBOILIOTATCS B HEKHE aHAJOTU JKUBBIX OPraHU3MOB,
MOCTOSIHHO M3MEHSIOLIUXCS, TPUCTIOCA0IMBAIOIINXCS K OKPY>KEHHUIO U Pearupyronmx
Ha BO3JEHCTBUS ueioBeka. Takas cpega MOXKET CTaTh 3HAUYMTEIBHO Oolee
KOM(OPTHOM U Ipykento0HOM, OHA OyAeT Kak Obl 00pa30BBIBAThH C YEIIOBEKOM €TUHOE
LeJI0€.

OnHako, HECMOTpsT Ha CYIIECTBYIOIIME INPEUMYIIECTBA M OYEBUAHYIO
MEPCIEKTUBHOCTh TEXHOJIOTUM HEMPOHHBIX CETEH, €€ BHEAPEHUE B ApXUTEKTYPHBIC
IIPOLIECCH MPOUCXOAUT KpailHE MEIJIEHHO, 4Yallleé BCEro JIOKAJIbHO B OTIEIBHBIX
NEpPEeOBbIX KOMIAHUSX. Takue HU3KHME TEMIbl PpPaclpOCTPAHEHHUS CBSA3aHBI CO
CJIMILIKOM OOJIBIION CTOMMOCTBIO JaHHOW HH@pacTpykTypbl BP. Ho yxe ceronns
CYILIECTBYET BO3MOXHOCTh 3HAUMTENIbHO COKPAaTHTh 3TH pacxoAbl Omaromaps
WCIIOJB30BAaHUIO TEXHOJIOTMU BHpTyajdbHOro padodero mecta (BPM). Bwmecto
MOKYIIKA COOCTBEHHBIX rpaduyecKkux UHTEPHENCcOB apXUTEKTYPHbIE KOMITAHUU B PSJC
CJIy4aeB MOT'YT MCIIOJIb30BaTh UX yJajaeHHO. MHTerpaius TpEXMEepHBIX TEXHOJOTUNA U
BPM B cTpykTypy OJHOTrO paboyero Mecrta CrocoOCTBYyellb 0ojee palMOHaIbHOMY
pacnpezeneHue pecypcoB. Tak, Ha 0IHOM BUEOKapTe MOTYT OJIHOBPEMEHHO paboTaTh
HECKOJIbKO apXUTEKTOPOB.

Ha ocHOBaHMM HM3JI0KEHHOTO BBILIE MOKHO 3aKJIFOUHTh, YTO BO3MOYKHO YXKE B
Ommkaifiiem Oyayuiem TexHojoruu BP Oynyt pacnpocTpaHeHbl B apXUTEKType
IIOBCEMECTHO B KaueCTBE pPAa3JUYHBIX HHCTPYMEHTOB BHU3yaJM3alMd, OLIEHKH H
KoMMyHHKaIMi. C KaKIbIM HOBBIM ['0JIOM TEXHOJOTHYECKHE pa3pabOTKU CTAaHOBATCS
Bce OoJsiee NOCTYNHBIMU JJIsi moTpeOuTeneil. Kak TOIbKO MPOM30MIET CHUKEHHE
CTOMMOCTH JIaHHBIX WHCTPYMEHTOB BHU3YyaJU3allMM, TEXHOJOTHS HAYHET OBICTPO
pacpoCTPaHATHCS BO MHOTHX apXUTEKTYPHBIX YUPEKICHUSX.

TexHo0TMU BUPTYaJIbHOM PEAIbHOCTH U JAOMOJHEHHOW PEealbHOCTH 00€IatoT

PEBOJIOLIMOHU3UPOBATh MHOTME WHIYCTPUU, BKIIOYAsl PUTEHN UM mpou3BOACTBO. C

97



UCIIOJIb30BAHUEM HACTOJIBHOTO IIOY-pyMa KJIMEHThl MOTYT TMOTPY3UThCS B
BUPTYaJIbHYIO CpEy, IJI€ OHU BUJIAT pealibHbIe N300pakeHUs POAYKIIUU WITH CIIBIIIAT
peaibHBIX NPOJABLOB, MpeojofieBas reorpadudeckue orpaHudeHus. Hampumep,
OPOAYKTHI, Mpe/CTaBlIeHHbIE B TOKHO, MOTYT OBITh IMPOCMOTPEHBI KJIMEHTOM U3
Ipyro mpedexTypbl, Kak €ciu Obl OH MPOXOJWI 4epe3 yAaleHHbIH moy-pym. C
JIPYrol CTOpPOHBI, B MEXaHHKE OOCYXIAIOTCS NPEUMYIIECTBa MaHTOrpapHOro
MEXaHU3Ma, KOTOPBIA yiydmaeT pabounid o0beM M OOpaTHYIO JBHKHUMOCTD
napajjielbHoro MauumyistTopa. (OTMeyaeTcsi, 4YTO JIONOJHEHHAas PealbHOCTh
oOorarfaer peanbHbIi MUD, HAKJIabIBast BAPTyaJIbHbIE TaHHbIE HA PU3UYECKYIO CPEY,
YTO OCOOCHHO TIOJIE3HO B O00JACTAX, TAKUX KaK CTPOUTEIbHAs WHXXEHEpUs U
apxutekTypa [104].

VR wu AR TexHomorum TmO3BOJIAIOT apXUTEKTOpaM H  KIMEHTaM
B3aMMOJICUCTBOBATh C MOJEISIMH 3[aHUN B BUPTYaJIbHOH cpene. DTO MO3BOJIAET
M0JI30BATENSIM POUTUCH TIO 31aHHUIO0, PACCMOTPETh JI€TAIHM U TPOCTPAHCTBO, & TAKKE
OIICHUTH OCBEIlleHHE U aTMocdepy elle 10 Hadaia crpouTenbctBa. VR n AR Takke
NO3BOJIAIOT NPOBOAWUTH BU3YAIM3AlMI0 Pa3IUYHbIX JAU3ANMHEPCKUX BapUAaHTOB U
cpaBHuBaTh UX 3¢ dextor [10].

CrnoBocoueTaHue «BUPTYyaJIbHAsl PEaJIbHOCTBY BCE Yallle BCTPEYAETCS BO BCEX
cepax Hawell xu3Hu. Ho 17151 Hayana BHECEM SCHOCTb B TepMUHOJIOTUU. MTaK, BCE
YTO CYIIECTBYET BOKPYT HaC — 3TO0 O0BEKTUBHAS PEAIbHOCTD; KOTJIa MbI IOTPy>KaeMcs
B IIOJIHOCTBIO CMOJIEJIMPOBAHHBIN YEJIOBEKOM MHUP — 3TO BUPTYaJIbHAsl PEaJIbHOCTb.
Mexay AByMsl STUMH KPailHOCTSIMH pacIioyIOkKEeHa CMEIIaHHas peaJbHOCTh. CMenaH-
HYI0 WIH JIONOJHEHHYIO PEAJbHOCTh MOJIYYaloT MyTEM HAJIOKEHUS BUPTYaJIbHBIX
00BEKTOB Ha peanbHbIN Mup [143].

JlonosiHeHHast peaibHOCTH (augmented reality- namee AR) — 3To TexHosorus,
MO3BOJISIONIAs COBMECTUTh PEAIbHOE MPOCTPAHCTBO M BUPTYyalIbHbIE OOBEKTHI B pe-
KUME PeaIbHOTO BPEMEHU. DTH 00BEKTHI MOTYT MPEACTABIATH COOO0H JIF0O0M THUIT UH-
dopmarmu: n3o0pakeHue, TeKCT, Buaeo, Db-monens [147].

[Tpu momoru BUpTyanbHOU peanbHOCTH (Vvirtual reality - qanee VR) Mb1 MmoxxeMm
CO31aTh BUPTYaAJIBHOE POCTPAHCTBO, BOCIIPUHUMAEMOE YEJI0BEKOM HEITOCPEICTBEHHO
Yyepe3 OpraHbl 4yBCTB - 3peHHE, OCsA3aHue, CyX U T.1. [95].

CoBpeMeHHBII PBIHOK MOXET MPEIIOKUTh pazpaboTUrKy TOBOJBHO HIMPOKUI
CHEKTp MPOrpaMMHOI0 OOecreueHus: HeOOXOAUMOro Ui CO3JaHMs JTOTOJIHEHHOMN
peanbHOCTU. CaMoit nomnyssipHo# tuiatdopmoit seisiercst Unity, 00ycliaBIMBaeTcst 3To
CYyILIECTBOBAHMEM O€CIUIaTHOM BEpPCUM JAaHHOW MpOrpaMMbl U pazHOOOpazuem
PYKOBOJICTB MO MCIIOJIb30BAHUIO.

Kak npaBuio, mj1s pa3pabOTKU MCTHOJB3YIOT MJIAarUHbI U OMOJIMOTEKH, TaK Kak
OHM OTKPBIBAIOT MHOXECTBO BO3MOXHOCTe. Hanbonee MourHoM 1 pyHKIIMOHAIBHON
oubnuoTtekoit cunraercs Vuforia. OHa uMeeT 10CTaTOYHOE KOJIMYECTBO MPEUMYILECTB
OTHOCUTEJIBHO JPYrHX, HAmpuUMep, OJHOBPEMEHHOE pAaClO3HABAHME HECKOJIbKHX
1esaeil, BO3MOXXHOCTh WX OTCIeXuBaHUS, pacno3HaBanne 2D u 3D dopwmaros,
CKaHUPOBaHUE JJIs IOCIEAYIOUIEr0 paclo3HaBaHUs peajbHOro 0ObeKTa u T.1.

Kakue BO3MOXKHOCTH MPEAOCTaBISIET BUPTYaIbHas pealbHOCTh B apXUTEKType?

B mepByro ouepenb, AR mo3BomsieT co3nath Oosiee 3HPEKTUBHYIO BU3yaTU3aAIIUIO.
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biiarogapst 3Toi TEXHOJOTHM 3HAYUTENIBHO YIPOILAETCS PEIICHUE HAaYalbHbIX 3a1a4
IpHU NpoeKkTHupoBaHuu. HaunHas ¢ ucciienoBaHus JOKauuu Oy IyIIero CTpOUTENIbCTBA,
IIPOBEPKU BO3MOKHOCTH COBMECTUTH apXUTEKTYPHBIE M JTU3ANMHEPCKUE PEIICHUS U
3aKaH4YMBas, OLICHKOM HMHTEpbepa W MPEACTABICHHS €ro 3akazuuky. Kpome Ttoro,
NOSIBJSIETCS BO3MOXKHOCTHb OBICTPOrO BHECEHHs NPaBOK B MNpoekT. Ilpu momomn
ycTporcTBa ¢ moaaepxkkoi AR/VR M0oxkHO BHOCHTH H3MEHEHHSI B MOJI€ITh MTHOBEHHO,
BEllb MPEIMETHI, pPACHOJOKEHHbBIE B BHPTyaJIbHOM HPOCTPAHCTBE, MOXKHO
MEepPEBUTaTh, BUOU3MEHSTh U 3AMEHSATD.

Ha 2020 rom MO>XHO BBIIEIUTH HECKOJBKO MPHJIOKEHUN, CO3JaHHBIX IO
HYKJbl aDXUTEKTYPbI U IU3alHA.

Cpena IrisVR sBasiercs nunepom cpenu 1O ans AR B apxurektype. OnHa
MO3BOJISIET MEPEMECTUTH 10 12 YenoBeK B BUPTYyaIbHYIO MOJENb Oy yIiero oObeKTa.
Haxonsch BHYTpH, MOKHO BHOCUTh MU3MEHEHUSI B Ta0ApUTHI U MaciITabbl 0OBEKTOB,
nenarb HAOpPOCKM M MOANUCH K 3JeMeHTaM Mojend. OHa HMCHoJib3yercs
cnequanuctamu BIM u VDC (Virtual Design and Construction, TpOeKTHbIMU
bupMaMu U HMHXXEHEpaMH, KOTOpble KOOPAMHUPYIOT 30-MoAeNrM M peanu3yroT
IIPOIIECCHI TPOSKTUPOBAHMS U CTPOUTEIIbCTBa [129)].

Revizto - camoe MHOTrOYHKITMOHAIBLHOE IMTPOrPaMMHOE 0OeCIICUeHNEe, KOTOPOE
o0ObeIUHIET BCE 4YacTu Mpoekta B eauHyr 3D monens. C moMouipo yaoOHOTo
WHCTPYMEHTA OTCIEKUBAaHUA OIIMOOK YYaCTHUKM MPOEKTa MOTYT  JETKO
UJCHTUGUIIMPOBATh W YIPABJIATh MPOCKTHBIMHU 3adadyamMu Kak B 3D, tak u B 2D.
InsiteVR mo cBoemy ¢yHnkimuonany cxoxa c IrisVR, mo3BosisieT Takke HaxoJsch
BHYTPU OOBEKTa KOPPEKTHPOBATH €0, OCTABJIATH 3aMETKU Ha JJIEMEHTaX MakKeTa
[141].

ARKI — 3T0 mpuiiokeHue, KOTOpOoe MO3BOJISIET CO3/IaBaTh apXUTEKTypHbIe 3D
MOJEIN C HECKOJBKUMH YPOBHSIMHU HMHTEPAKTUBHOCTH W BU3yaJU3UpPOBATh UX.
[IpuHun ero paOoOThl 3aKIIOYAETCS B HAJIOKEHUH TPEXMEPHBIX MoOJENEH Ha
CYILIECTBYIOIIME ITUTaHbl ATaxkei. Kpome Toro, mpuiioxkeHwe MO3BOJSET B PEKHUME
peaNbHOr0 BPEMEHM H3MEHATh MOJEIM M MNPOU3BOJUTH HX AaHalIu3, H3MEHSTbH
MaTepuanbl U nepemeniath 00bekThl. [loanepxuBaercs Ha miatdopmax Android u
|OS.

B coBpeMeHHbIX HH()OPMAIMOHHBIX TEXHOJOTUAX (EHOMEH ''BHPTyalbHOU
peanbHOCTH" UIPAET BaXXHYIO POJIb U CTAHOBUTCSA HEOTHEMJIEMBIM aCIIEKTOM Pa3BUTHS.
Pa3BuTue BHUpPTyanbHOW pEaTbHOCTH NPOJOJDKAET HaOupaTh OOOPOTHI, W €ro
NEPCIIEKTUBBI TO3BOJISIOT MPEIIOJIOKUTh, YTO OHA OyJeT OKa3blBaTh BCE OOJbIIEe
BJIMSIHUE HA pa3jinuHble cephl KU3HU YeloBeka. B yacTHOCTH, oHa OyAeT MMEeTh
3HAUMTEIPHOE BJIMSHUE HA APXUTEKTYPHOE MapaMeTpUUYECKOe MPOCKTUPOBAHUE,
BUPTyaJIbHOE MaKeTHPOBaHUE U Apyrue obmactu [13].

Hcnonb3zoBanne UUGPOBBIX TEXHOJOTUW BMECT€ C TBOPYECKUMH HJIEIMHU
apXUTEKTOpa TMEpPEONpeesieT B3aMMOOTHOLIEHUS MEXIYy AapXUTEKTOpaMH U
IPOM3BOIUTENSIMU, a TaKkKe MEHseT nmoHuMmaHue (opmbl B apxutektype. [Iporpecc
KOMITBIOTEPHBIX TEXHOJIOTHI 3a TMOCJIEIHUE JECATUIETHS PACIIUPHI TPAHUIIBI
IPOCTPAHCTBEHHOTO MOJEIMPOBAHUSA APXUTEKTYPHBIX OOBEKTOB, TMO3BOJISIS €
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IOMOUIbIO BUPTYaJIbHON pEaIbHOCTH OTOOpaXaTh OOBEKTHI B YCIOBHSIX, MAKCUMAJIbHO
NPUOJMKEHHBIX K peaJbHOCTH. BuUpTyaibHas peaJbHOCTh, KOHLIENIUS KOTOPOU
BO3HUKJA B 60-x rogax XX Beka, 00bEIUHSAET UCCIENOBaHUs B cepe TpeXMEPHOU
KOMITHIOTEPHON TpauKu M B3aMMOJICHCTBHS 4denoBeka u mamuHbl [42]. Tlo cioBam
bpacnaeckoro I1. M. u3 ero HayuHoro tpypa, 1ieiab pazpabotunkoB BP — co3mgath
uHTep(delic, MaKCUMaIbHO NPUOIMKEHHBIM K €CTECTBEHHOMY, M yOpaTh "pa3phiB"
MEK]ly YEJIOBEKOM M KOMIBIOTEPOM, C IIOMOLIBIO CUMYJISILUHA 4YyBCTBEHHBIX JIaHHBIX,
(dopMupyromux "BUPTyalbHBIM, HO Kaxylliuics peanbHbIM" onbIT. He cmoTps Ha
MHOrooOpasue BP-cucreM u TexHoJoOrmii, oOmmuMm s BceX SBISETCS «3PdeKT
norpykeHusi» (aHria. «immersion effect»), korma monb3oBaTeNb TEpecTaeT OBITH
"BHEIIHUM HaOmrofareneM" M HauyMHAET BOCIHPUHMMATH OKPY)KEHUE BUPTYaIbHOIO
MUpPa KaK peajbHOCTh OJarofaps CTUMYJISIIUU YyBCTBEHHBIX OLTyIeHHH. [3, cTp. 3].

BupryanbHas peaJbHOCTh IMPEANOJaraeT IOJYyYEHUE ONIBITA IOIPYXKEHUS U
IIPOKMBAHUS ONBITA «OT NEPBOTO JIMIA», MOMENIAs YEJIOBEKAa B HHTEPAKTUBHYIO
BUPTYaJIbHYI0 cpeqy. Takoe 3HaKOMCTBO € OOBEKTOM CIIOCOOCTBYET HCCIEIOBAHUIO
Iu3aiiHa, BHU3YyaJu3allid, MOJEIUPOBAaHUIO Ojarojaps TOMYy, 4YTO CO3/aBaeMas
BUPTYyaJIbHAsl MOJIENb XOTh U a0CTPAKTHAs!, HO JOCTATOYHO MOX0Xka Ha pPeabHbII MUP
[79].

BupTtyanbHas peanbHOCTh MPEACTABIAET COOOW MHCTPYMEHT, KOTOPBIA MOYKET
WCIIOJIB30BaThCA B MPOLIECCE NMPOECKTUPOBAHUSA WU APXUTEKTYPHBIX HCCIIEIOBAHUSX.
Bocrpusitue urpaer KiIr0o4eByr pojib B KOHTEKCTE BUPTYallbHOW PEaIbHOCTH, TaK KaK
OHO CBS3aHO C TAKUMHU KOHUEMUIUAMH pa3padoTku VR-IIpUIIoxKEeHUH KaK MorpyxeHue,
MIPUCYTCTBHE U ABUKEHUE B BUPTyanbHOU cpene. B 1965 rony UBan Cazepiienn, onux
U3 TIEPBBIX HCCIENOBaTeNe B H9TOM 00JIaCTH, TPENJIOKUI HUACI BUPTYaJIbHOM
peaNbHOCTH KaK CHUCTEMBI, CIIOCOOHOW MepeaaBaTh MHPOPMALHMIO O PA3IUYHBIX
OLLYIIECHMX, TAKUX KaK 3alax, BKYC, BU3yaJU3allMsl, 3BYK U TEJIECHOE BOCIPUATHE.
Takum o0pa3oM, B OJHOM U3 TEPBBIX OMNPEACICHUN BHUPTYaJbHOW PEATbHOCTU
aKICHTUPOBAJIOCh BHUMaHUE HAa 3HAYMMOCTH BOCTIpHsTHS [ 76)].

CylleCTBEHHBIM  SIBISIETCS I[IOHMMAaHWE IPUPOJBI  BOCHPHUATHS M €r0
(GYyHKIMOHUPOBAHUSA. AJTOPUTM BOCHIPUATHA UH(GOPMAIMU YEJIOBEYECKUM MO3TOM
CBOJAMTCS K CIEAYIOIIMM IaraMm: B KaKIblii MOMEHT BPEMEHH MO3I BOCIIPUHUMAET
OKpYXaroluid MUp, 00pabaThIBaeT MOJYYEHHYIO MH(POPMAILIMIO U pearupyeT Ha Heé
nevctBusmu. [lo cBoeil cyTu, Bocnpusathe WHGOPMAIMU YEJIOBEYECKUM MO3IOM
MO>XHO CPaBHUTH C MPOIIECCOM KOMITBIOTEPHON 00pabOTKH BXOJAHOW WH(MOpPMAIIHH.
Benp BO BpeMs cecCMM BHPTYaJbHOM PEAJbHOCTH WA KOMIIBIOTEPHOM WIPBI
IPOLIECCOP BBINOJHAECT TPU OCHOBHBIX ACHCTBHSI: 0OpaOOTKY BXOISIIMX JAHHBIX,
ONPEIEIICHUE TEKYILEr0 COCTOSIHUSA UIPBl M BU3YaIU3alUIO 3TOr0 COCTOSIHUSA, BBIIAET
KOHEYHBIN pe3yibTaT B popme u300paxkeHus: urpoBoro npouecca (Pucynok 36).

Crnenyer ydecTb, YTO TYMAHOMJHBIA MO3T MPEICTABISIET COOOW CIIOXKHYIO
CUCTEMY, W MEpUENTHBHbIE (YHKIHUU OCHOBAHBI HA MHOTOYHUCIEHHBIX CEHCOPHBIX
KaHajaXx. OTHU KaHalbl OOECHEeYMBAIOT BHU3yalIbHOE, CIYyXOBOE, OJIb(PAaKTOpHOE U
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TaKTUJIBHOE BOCIPHUATHE TEKYILIErO COCTOSIHUS BHUPTYaJbHOW pEATBHOCTH WIIA
urposoro npouecca (Pucynok 37).

B knaccHuecKux WUIpOBBIX NPWIOKEHHUSIX AKTUBHBI TOJBKO JIBA CEHCOPHBIX
KaHaJla — BU3YaJbHbIM W ayJIHOBHU3yaNbHbIA. OJHAKO NPWIOKEHUS M HWIPbI
BUPTYaJIbHOM PEATIbHOCTH OOECMEYUBAIOT TMOJHYI0 UMMEPCHIO MOJIb30BATElNsl, YTO
0OyCJIOBJIEHO UX UMMEPCUBHBIMU aTpuOyTaMu. /[OMOJTHUTEIBHO, B ’TOM KOHTEKCTE
aKTUBUPYIOTCS U JIpPyrHe€ KOMIIOHEHTHI BOCIPHSTHS, Takue Kak BECTHOYISIpHBIC,
OTBETCTBEHHBIE 3a MEPLENIUI0 YCKOPEHUS, U MPONPHUOLIENTUBHBIEC, OTBEYAIOIINE 32
CIIOCOOHOCTH OIEHMBATH MMOJIOKEHUE Teja B mpocTpaHcTBe (PucyHok 38).

HecMoTpst Ha Bce yCHUIIMS MHXEHEPOB B 00JACTH BUPTYaJIbHOW pPEaIbHOCTH,
BOCIIPUATHE BUPTYAIBHOT'O OKPYKEHHS HE TOJIHOCTHIO BOCIIPOU3BOINUT YETIOBEUECKOE
BOCIIPUSTHE PEAIBHOIO MHUpa. DTO CIIPABEJIMBO JAAKE B CIIydae IIOJIHOM MMHUTALUN
peanbHOrO mpoctpancTBa. OnHMM M3 (PAKTOPOB, BIMSIOMIMX HA 3TO, SBISETCS
IIPOCTPAHCTBEHHAs OPHUEHTALMs, BKJIIOYAIOIIAs TAKHE MapaMeTphl, KaK BOCIPHUATHE
pa3MepoB OOBEKTOB, JWUCTAHIUM JO HHUX, CKOPOCTH JIBWKEHUS U Ipoyee.
BonbmimHCTBO  MccnenoBareneii M pa3pabOTUYMKOB  BUPTYAJIbHOH pealbHOCTU
NPU3HAIOT 3HAYUTENbHBIE PA3IM4YUsl B BOCIPUSATUM PACCTOSIHUM M CKOPOCTEH B
BUPTYaJbHOM CHUMYJALIMM 10 CPABHEHUIO C pEANbHBIM ONBITOM. CylIeCcTBYIOT
HECKOJIbKO THITOTE3, KOTOPBIE MOTYT JIOTHIECKU OOBSICHUTH 3TOT (heHOMeH [ 56].

CrnocoOHOCTh OPHUEHTUPOBATHCA B MPOCTPAHCTBE MPEANOJIAraeT CO3/JIaHHE
MEHTaJbHOM MOJENH BHpTyalbHOro Mupa. Ha ocHoBe wuccienoBaHuii ObLIO
YCTAaHOBJICHO, 4YTO HABUTAllMOHHBbIE HABBIKM  YJIY4YlIAlOTCA, €CIU CYOBEeKT
CaMOCTOSITEJIbHO HCCIENYET OKpyKaroumi Mmup. MMMmepcuBHBIE yCTpOMCTBA IS
BUPTYAJIBHON PEAIIBHOCTH HE B COCTOSIHUM ITOJHOCTBIO MEPENaTh TaKHE IMapaMeTphl,
KaK CKOPOCTb MEPEIABMKEHUS U PACCTOSIHUSI 10 OOBEKTOB, UTO BJIMSIET Ha Ka4€CTBO
IPOCTPAaHCTBEHHOM opueHTarmu [1].

KoMrmbroTep, Co31aHHbIN YETOBEKOM, CITYy>KHUT HHCTPYMEHTOM, a HE IIPEBPAILAET
YyesloBeKa B MalllMHy. BupTyasnbHas peaqbHOCTh MPEACTABISIET COOON KOMIbIOTEPHO-
CO3JJaHHOE OKpYKEHHE, KOTOPOE IO3BOJIAET I0Jb30BATEII0 B3aUMOJECHCTBOBATH C
BU3YAJIbHBIMU W  ayJUalbHBIMA CTHUMYJaMHU. OTO OKPYKEHHE HE IOJHOCTBIO
COOTBETCTBYET pEATBHOCTH M 3aBUCUT OT HWHTEPINPETAllMM W MHPOBO33PEHUSA
noJyib3oBaTessl. TeM He MeHee, HaKOIJIEHHbIM BUPTYaJbHBII OINBIT MOKET BIUATH Ha
BOCIIPUSITUE PEATBbHOCTH IMOJI30BATENs], TaK KaK BUPTyaJbHble H300paXKeHHsS HE
BCETJla aJeKBAaTHO OTPaXaloT peanbHbld MUp. [Ipym 3TOM BHpTyanbHas peaJbHOCTH
MOXET CTaTh CTOJIb IIPUBJIEKATEIBHOM, YTO MOJb30BATEIN UHOTA IPEANIOUYNUTAIOT €€
peanbHbIM COLMAJIBHBIM KOHTAakTaM. BaXHO 0OCO3HaBaTh TpaHULBI MEXAY 3THMHU
IBYMST MHpPaMH M HE MO3BOJISITh BHUPTYAJIBHOM PEAJBHOCTH JOMUHUPOBATH Haj
peanbHOM skn3HbIO [81].

Takum 00pa3oM, TEXHOJOTUHM BHUPTYyaIbHOW U JOMOJHEHHOW pPEaJbHOCTH
3HAYUTEIBHO YIPOUIAIOT U YCKOPSIOT MPOLIECC MPOCKTUPOBAHUS COOPYKEHUH U pas3-
pa®oTku nu3aitHa uig HuxX. CMellaHHas pealbHOCTh YK€ aKTUBHO HCIIOJIb3YETCSl BO
MHOTHUX (hrpMax He TOJIBKO JJIs IPEACTAaBICHUS MOJIENIN 3aHHsl, HO U JIJIsl KOJUIEKTHUB-
HOM palOoOThl HaJa €ro IMpPOEeKTHUpOBaHHEM. VR B apxuTekType mpeaocTaBiseT
BO3MOKHOCTH JUJIsI PEBOJIFOLMOHHBIX U3MEHEHUM, HO TAK)XKE UMEET PsIJi HETOCTATKOB,
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BKJIOYAsl TEXHOJOTMYECKUE OTPAaHUYEHUS, BBICOKME CHUCTEMHBIE TpeOOBaHMUS,
PKOHOMHUYECKHE NPOOJIEMBbI, OTPAHUYECHHS B3aUMOJECHCTBHUS, a TAK)KE COLMAIbHBIE U
TUYECKHUE BOMPOCHL. DTH MPOOIEMbI HEOOXOIUMO penIaTh Uil yCIEIIHOIO BHEAPEHUS
VR B apxurekrypubie mpoekTsl ([Ipmnoxenue I' Puc. 1.52).

BbIBOABI 0 YeTBEPTOMY pa3ielry
1. [TokxazaHo, kak nH(poBast KyJbTypa U CBA3aHHbBIE C HEH TEXHOJOTUH BIHAIOT Ha
apxXuTekTypHOE (hopMooOpa3oBaHKE, BKIIIOUYAs HCIOIb30BAaHUE HOBBIX MAaTEpUAJIOB,
TEXHUK U KOHLEIILINH.
2. BrisiBneHa, Kak apXuTeKTypa, B BUJ€ 0OpaTHOW peaklMH, BIMSIET Ha pa3BUTHE
1 pOBOH KyJIbTYpPbI, UCIIONB3YS €€ B CBOMX "LemsX", mpy cO3/JaHIH OOIIECTBEHHBIX
IPOCTPAHCTB, COLIMAIBHOIO B3aUMOJICHCTBUS U KyJIbTYPHBIX TPAKTHUK.
3. Ha ocHOBE KOHKPETHBIX NPHUMEPOB IPOAHAIUZUPOBAHO B3aAUMOJEHCTBUE
apXUTEKTYpbl M LU(POBON KyJIbTYpbl W OIpPEAEICHbl KIOYEBbIE TEHIACHIUU U
NaTTEPHBI B 3TOM B3aUMOJICHCTBUHU.
4. Pa3paboTana KOMIUIEKCHAasi TEOPETUYECKAass MOJENIb B3aUMOJEHCTBHUS MEXKIY
apXUTEKTYpOo U UU(POBON KyJIbTYpoul, BKJIIOUAOIIEH B ceOsi BCE BBISBJICHHBIC
COBPEMEHHBIX METOJIOB ITPOCKTUPOBAHMSL.
5. dopmoobpazoBanue B Revit: mpoBeneHbl 3KCHEPUMEHTHl Ha OCHOBE XaH-
[TaTeip, OKCITO-2017 u apyrux oOBEKTOB.

102



5 HEPCHEKTHUBBI PA3BUTUA POPMOOBPA30OBAHUA
HUAPPOBOU APXUTEKTYPbI

B namom paszdene paccmampugaromcs nepcnekmugvl popmoodpazoeanus 8
KoHmexkcme yugposou apxumexmypuwl. Iloopazoen 5.1 noceawen 61usHu0O KOHYenyuu
HUnoycmpuu 4.0 nHa apxumexmypHyro Npakmuxy, a maxice paccmMampusaromcs
NPOCHOCMUYECKUE BO3MONCHOCMU, KOMOpble OHA MOdcem npedocmasums O
0yoywezo ouzaina u cmpoumenvcmea. lloopasoen 5.2 axyenmupyem HUMAHUE HA
Helpocemsax, paccmampueas ux Kax nepedogoe HanpasieHue 8 apXumekmypHoM
NPOEKMUPOBAHUU, KOMOPOE MONCEM KAPOUHAILHO USMEHUMb NOOX00bl K CO30AHUIO
30anuil. Iloopasoen 5.3 oceewyaem npoenosupyemoe pazeumue yu@dposou Kyibmypbol 8
apxumexkmype Kazaxcmana, akyenmupys eHuManue Ha UHHOBAUUOHHBIX NOOX00AX U
Memooax. Bbvigodvr no pazoeny o0bobwaiom paccmompennvie  MmeHOeHYuUl,
NOOYEPKUBASL UX BAIHCHOCMb 0715 0)0yUe20 apXumeKkmypHo2o npoeKmupo8aHusl.

5.1 Uuaycrpus 4.0 B apxXuTeKType U €€ MPOrHocTu4ecKne BO3MOKHOCTH

[MudpoBas kynbTypa B apXUTEKType BO MHOIOM CBsI3aHa C pPa3BUTHEM
TexHonorui, u Uaayctpus 4.0, MOKET CTaTh OJTHUM U3 BAXKHBIX aCIIEKTOB B Pa3BUTUU
TEXHOJIOTUH Ha Apyroi ypoBeHb. Uumyctpust 4.0 (ITpunoxenue /1 Puc. 1.54), taxke
u3BecTHasi kak YerBeprass MNPOMBINIICHHAS PEBOIIONMSA, MPEJACTABISET COOOM
MHTErPALUI0 U(PPOBBIX TEXHOJOTUI B pa3IMYHbIE OTPACIIH, BKIKOYAs apXUTEKTYPY U
CTPOUTENBCTBO. B apXuTekType OHa MpeasiaraeT MHOKECTBO IMPOTHOCTHYECKUX
BO3MOYKHOCTEH, KOTOpbIE MOTYT MPUBECTH K 3HAYUTEIBHOMY pa3BUTUIO U
COBEPILIEHCTBOBAHHIO MPOLIECCOB MPOEKTUPOBAHUS, CTPOUTEIBCTBA U 3KCIUTyaTalluu
3nanuit. Uunayctpust 4.0 paccMmaTpuBaeT BKJIIOYEHHE HCIOJIB30BAHUE POOOTOB U
aBTOMATU3UPOBAHHBIX CUCTEM, C IPUMEHEHHEM MHOXKECTBA JIPYyTHX TEXHOJOTHIl. B
YaCTHOCTH, OJHOM M3 KIIFOUEBBIX cocTaBisommx Muayctpuu 4.0 sSBIISIETCS UHTEPHET
Bemterr (internet of things, 10T), koHienmued ceTw mepenadd MaHHBIX MEKIY
busnueckumu odbekTamu ('BemamMu'"), OCHAIIEHHBIMA BCTPOSHHBIMH CPEJICTBAMU U
TEXHOJIOTUSIMU JJIs1 B3AUMOJEHUCTBHUS APYT C APYrOM WIIA C BHEIIHEW cpenou. JlanHoe
TEXHOJOIMYECKOe HallpaBJICHHUE NPEIoaraeT Co3JaHue ceTu PU3nIecKuX 00BEKTOB,
KOTOpble CHAOXXEHbl CEHCOpaMH, MPOTPAMMHBIM OO0ECIEYeHHEM U IPOYUMU
TEXHOJIOTUSIMHU JIJI1 OOMEHa JaHHBIMH C JAPYTMMH YCTPOMCTBAMHU U CHUCTEMaMH
MOCPEJICTBOM MHTEPHETA.

B sTom konTekcTe, MuaycTpus 4.0 MOKeT npeacTaBiasTh COOOM BaXKHBIN aclIeKT
U3y4yeHus: UU(PpoBOl KyIbTYphl B apXUTEKType, MOCKOJBbKY OHA BKJIIOYAET B ceOsd
MPUMEHEHHUE Pa3IMYHBIX MHHOBAIIMOHHBIX TEXHOJIOTHUM, TakuX Kak MHTepHET Bemiei
(IoT), mMammHHOe 0OyueHue, OonblIMe JaHHBIE, POOOTOTEXHUKA W JApyrue. IOTU
TEXHOJIOTUH MOTYT UMETh 3HAaYUTEIbHOE BIUSHUE HA Tpolecc GopMooOpa3oBaHUs B
apXUTEKType, Tmpeoldpa3yss CrmocoObl  MPOSKTUPOBAHUSA, CTPOUTEIBCTBA U
skcrutyartaiuu 3aanuit (Ipunoxenne /1 Puc. 1.53).

BrictaBka "MCKycCTBEHHBIM WHTEUIGKT W apXUTEKTypa', pa3paboTaHHas
apXUTEKTOpoM U uccienoBarenem Cranucnacom [llaifto, npencTaBiasieT OCHOBHBIC
ATambl Pa3BUTUS B 00JIACTH APXUTEKTYPhI, HAUMHAS C UCCIICIOBAHHM IO MOAYJILHOCTH,
KOMIbIOTEpHOMY  npoekTupoBanuto (CAD), mnapamerpuke W 3aKaHYMBasd
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MCKYCCTBEHHBIM MHTEJUIEKTOM. BBICTaBKa UCCIAEAYET BO3MOXKHBIE ITyTH MPUMEHEHHUS
WU B pa3HbIX acleKTax apXUTEKTYpPhl, OT IJITAHUPOBOK J0 CTPYKTYpP, H MPEICTABISET
KOHKPETHBIE PUMEPBI, PE3YyJIbTATHI UCCIECAOBAHUN U3 PA3JIMYHBIX YHUBEPCUTETCKUX
Jabopatopuil ¥ MEXAYHApOIHBIX OMEPAaTOPOB, YTOOBI JAEMOHCTPUPOBATH CIHUSHUE
TEXHOJIOTUH U JUCIUILTMHBI B 3T0M cdepe [100]. B chepe apxutekTypsbl, 3TO BIUSHUE
MPOSIBIISIETCS YEPE3 TAKWE HAIIPABIEHUS, KAK CO3JJaHUE YMHBIX 3/IaHUW U aJIallTUBHON
aApXUTEKTYPBI, & TAKKE IPOCKTUPOBAHNE HA OCHOBE JIAHHBIX.

CoBpeMeHHass BBIYMCIUTENbHAS ApPXUTEKTypa, HAIpPaBIAs MPOEKTHPOBAHUE
yepe3 JUHAMHYHO B3aMMOJICUCTBYIOIIME areHThl, TpeOyeT NepeoCMBICICHHUS,
IepecMoTpa M MNEPENPOCKTUPOBAHUSA MPUBBIYHBIX MOJIXOJOB K  CO3JAHUIO
APXUTEKTYPHBIX CTPYKTYp. OTO CTUMYJIUPYET KPUTHUYECKUI aHAIU3 MOHATHUS
oOpaTHOM CBA3W, WAYIIUNA 3a paMKUd 000KaeMOIro 3BOJIIOIMOHHOTO aJrOpUTMA,
KOTOpBIM BOCHPUHUMAETCS OoJbllle, KaK TEXHUYECKUH MHCTPYMEHT, HEXeNu
KyJIbTypHbI dheHoMeHn apxuTekTypbl. "CYBERNETICS FEEDBACK NETGRAFT"
MPEICTABIIAECT KUOEPHETHUECKUE TPUHIIUIIBI B KAYE€CTBE OCHOBBI JJI BEIUMCITUTEIbHON
apXUTEKTYpbl, TMpeayiaras CHCTEeMHbIM MOAXOJ K  IMEpPENpPOEKTUPOBAHUIO
apXUTEKTYpHOU KyJIbTYpbhl. ABTOp oOpamaercs K 3akoHy Pocca DOmbum o
HEOOXOJMMOM pa3HOOOpa3uu M HJAEH caMOOpraHu3auud B LUPPOBOUM cpeje,
OJIHOBPEMEHHO Npejarasi KpuTUKY OMO-IIM(PPOBOro M Ype3MEPHO (PAHTACTUUYECKOTO.
TekcT noguepKuBaeT HEOOXOAUMOCTh "aApXUTEKTYPHOU J1a00paTopuu', OCHOBAHHOM
HAa CHUCTEMHOM TMOJAXOJ€ K BO3HUKHOBECHHIO HEOXUIAHHBIX DJIEMEHTOB H
HOJIKPEIUICHHON KHOEpHETHYECKUMU IPUHLIUIIAMH, KOTOPbIE B KOHEYHOM UTOI'€ MOTYT
HAIpPaBISATh U OOPATHO BIMATH HA TIPAKTHKY M UCKYCCTBO apXUTEKTyphI [ 149].

YMHbIE 31aHUST UHTETPUPYIOT B ce0s ceHcophl u ycrpoiictBa loT mmst cObopa
JAHHBIX O Pa3jJUYHbIX NapaMmeTpax - TEMIIepaTypa, OCBELICHHOCTb, BIIAKHOCTD,
DHEPronoTpedsecHne W JAp. DTO TO03BOJSET OCYIIECTBIATH 0OoJiee THOKHU W
3¢ ()EeKTUBHBINA KOHTPOJIb HaJ padOTOM 3[1aHuA, pearupysi Ha U3MEHEHHUs BHEIIHEH U
BHYTPEHHEW CpEJIbI.

AnantuBHas apxutektypa ucnoisdyeT loT s obGecnedeHus: cocoOHOCTH
3JJaHUS pEearupoBaTh Ha MOTPEOHOCTU U MPEATIOUTEHUS MOJIb30BaTENEH, oOecneunBas
MaKCUMaJbHbIA KOM(OPT U y100CTBO.

[IpoexTrpoBaHNEe HA OCHOBE JAHHBIX, COOpaHHbIX ¢ momoibio [0T, mo3BoasAT
apXUTEKTOpaM CO34aBaTh 3/laHUs, KOTOPbIe HanboJiee TOYHO OTBEYATh MOTPEOHOCTAM
NOJIb30BaTEIe M KOHTEKCTY OKpY)Karolled Cpelapl, B 3TOM OYIEeT 3aKiIr4aTbCs
GyHKIIMOHAT  HampaBleHHWE Kak dYacTh komdopTra U  0€30MacCHOCTh, W
sHeprodhHEeKTUBHOCTh B ycToWumBOW apxutektype. Wurtepner Bemeir (IoT) B
apPXUTEKTYpEe MOXKET 3HAYUTEIBbHO TPaHC(HOPMHUPOBATH MPOLECCHl MPOEKTUPOBAHUS,
CTPOMTENIbCTBA MU JBKCIUTyartanuu 3aaHui. [0T mpenmnonaraer MCNONb30BaHUE CETH
B3aMMOCBSI3aHHBIX (PU3UYECKUX OOBEKTOB, KOTOPHIE COOMPAIOT W OOMEHHMBAIOTCS
nanHeiMu. [Ipumenenue [oT B apXuTeKType OTKPBIBAET BO3MOXKHOCTH 1Jisi Oosee
TOYHOrO cOOpa W aHainu3a JAHHBIX O 3JaHUSIX U UX OKpyxeHuu. Mcnonb3oBaHue
CEeHCOpOB U ycTpoicTB 0T Mo3BOJIIET MOHUTOPUTH U KOHTPOJIUPOBATH Pa3IUYHbIC
napamMeTpbl 37aHUil B peaJbHOM BPEMEHH, BKJIOYas TEMIIEpaTypy, BIIAXKHOCTb,
OCBEIICHHOCTb, SHEPrONOTPEOICHUE U JAPyTHE. DTH JaHHBIE MOTYT UCIOJIb30BATHCS
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JUIsL ONTUMU3ALUU padOThl CUCTEM OTOIUIEHMS], BEHTWISILIMM U KOHJUIIMOHUPOBAHUS
Bozayxa (HVAC), ocBemienust u npyrux cucteM 3aanHus. Kpome Toro, AgaHHBIE,
coOpanneie ¢ mnomompo 0T, Moryr wucnosb3oBaTbCs i1 HPEAUKTUBHOIO
OOCITyKMBaHUS - MPOTHO3WPOBAHUSA MOTPEOHOCTH B OOCITYXMBAaHUHU WM PEMOHTE
CUCTEM 3[aHUs 10 TOTO, KaK OHU BBIUAYT U3 CTPOSl. DTO MOXKET MOMOYb CHU3UTH
3aTpaThl Ha 00CITYKMBAaHUE U YBEITUYHUTH MIPOIOJKUTEIbHOCTD JKU3HU 3aHus. B aToM
kioue ucnosibzoBanue [oT, 3maHusa moryT crare "yMHBIMH' M pearupoBaTh Ha
WU3MECHEHUS BHEIIHEW W BHYTPEHHEH Cpelbl, aBTOMAaTUYECKN ANANTHPYSICh K HHUM.
Hampumep, cuctemsl ynpaBieHUs 34aHUEM MOI'YT ABTOMATHUYECKH PETYJIMPOBATH
OCBEIICHME M TEMIEPATypy B OTBET HAa HW3MEHEHUE IIOTOAHBIX YCIOBHUH WIIU
IIPUCYTCTBHE JIFOJICH.

Uunyctpust 4.0 Taxke BKIIOYAET B ce0sl MCIIOJIb30BAHUE OOJBIIMX JaHHBIX U
MAaIIMHHOTO 00yueHus. B apXurekrype 3TH TEXHOJIOTMH MOTYT KCIIOJIb30BAThCA IJIs
aHanu3a 0oJbIIMX 00BEMOB JAHHBIX, COOPAHHBIX C MOMOUIBIO CEHCOPOB U YCTPOICTB
[oT, n1g npOrHO3upPOBaHUS TEHICHIUN U BBISIBICHUS! HHCANTOB, KOTOPHIE MOTYT OBIThH
WCIIOJIB30BAHbl /U1 ONTUMHU3ALMHU IPOLECCOB MPOEKTUPOBAHUS, CTPOUTEILCTBA U
JKCIUTyaTallMi 3AaHui. MammHHOe O0y4YeHUE TakKe MOKET HCIOJIb30BaThCS IS
aBTOMATH3aIlMM HEKOTOPBIX 3a/1a4 MPOSKTUPOBaHMs U aHanmu3a [117].

Bxmrouenne [oT B mpomecc apXHTEKTypHOrO MNPOEKTHUPOBAHUSA IIO3BOJISET
IPOECKTUPOBIIMKAM BHEAPATh PA3HOOOpA3HbIE CUMYJISIIIMM M BBIYMCIEHUS Ha 3Tamnax
pa3paboOTKU IPOEKTOB.

Nudpopmanus, nomyyaemas ot loT-ycTpoiicTB, MOXKeET ObITh HCIOIb30BaHA JJIS
TEHEPALUH JIETAIBHBIX MOJEIEH M CHUMYJSALUNA, YTO IO3BOJISIET apXWUTEKTOpaM U
WHXXEHEpaM INpeJacKa3aTb M ONTUMHU3UPOBATH PAa3JIMYHBIE MapaMmeTpbl 3/aHUs,
BKJIIOYAsi €ro 3HeprodPekTuBHOCTh, KOMMDOPTHOCTh AJI JKUTENEH W BIUSHUE HA
oKkpyxaromryto cpeny. ITomumo 3Toro, cBenmenus, coopannsie loT-ycrpoiicTBamu,
MO>KHO HCIIOJIb30BaTh BO BpeMs dKCIUTyaTalluy 3/1aHus. DTH JIaHHbIE MOTYT IOMOYb B
OOHapy>XeHMH ¥ TPEAOTBPALIEHUU  PA3IUYHBIX NpoOJeM, CBS3aHHBIX C
00CITy’)KUBaHUEM 3/IaHUS, U YIYUYIIUTh 00UTy10 3 (HEKTUBHOCTH ero padotsl. Tak, [oT
CTAaHOBHUTCSl OJHMM M3 3JEMEHTOB IU(POBON KYyJIbTYpbl B apXUTEKType, OKa3bIBas
BIIUSIHKE Ha mpoliecc GopMO0oOpa30oBaHUs Ha PA3IUUYHbBIX CTAAMUIX MPOEKTUPOBAHUS U
AKCIUTyaTaluy 3/1aHUH.

CoznaBath TOYHBIE TPEXMEPHBIE MOJIEINU 3/IaHUN U IPUMEHSATHh KOMITbIOTEPHBIE
IporpamMMsbl I aHajdu3a W ONTHUMM3alMU Ju3aiiHa. ODTO MO3BOJISIET NPEIBHJIIETH
pe3ynbTaThl U 3(PQPEeKThl MPOSKTUPOBAHUS €IIe J0 Hayajla CTPOUTENbCTBA, YTO
CHIW)KAa€T PHUCKH W TO3BOJISIET BHOCUTHh KOPPEKTUPOBKM HAa paHHUX JTamnax.
[Iporaoctuueckoe MOJEIINPOBAHUE TaKXKe MO3BOJISIET aHAJIM3UPOBATh
DHEPreTUYECKyIo 3PHEKTUBHOCTD, OCBEIICHUE, BEHTHWISIIIUIO U IpyTue PaKkTopbl, YTO
MIOMOTaeT ONTUMU3UPOBATH MPOEKT C TOUKH 3PEHUS YCTOMUMBOCTU U KOMPOpTAa.

B Uunycrpun 4.0 00beKThl MOTYT OBITh MOAKIIOYEHBI K CETH MHTEPHETA BEIIEH U
OOMEHMBAThCS JTAHHBIMU MEXAY cOO0M. B apXuTekType 3T0 OTKphIBAE€T BO3MOKHOCTH
JUIst cOopa JaHHBIX O 3JaHMM, TAKUX KaK HSHEPronorpedsieHHe, HCHOJIb30BaHHE
MPOCTPAHCTBA, KaYy€CTBO BO3JyXa U JApPYTUe MapaMeTpbl. DTU JAaHHbIE MOTYT OBITbH
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MCITIOJIb30BAHBI JUIsl aHAJM3a U MPOTHO3UPOBAHMS, & TAKKE JIJIS1 YIIPABICHUS 3JaHUEM C
EJIbIO MOBBIIIEHUS 3P(HEKTUBHOCTH, KOM(DOpTa U 6E30MACHOCTH.

Hcnonp3oBanue poOOTOB M aBTOMAaTHU3MPOBAHHBIX CUCTEM B CTPOUTEILCTBE U
DKCIUTyaTallii 3JaHUM MOKET MPHUBECTU K IMOBBILIEHUIO MPOU3BOJUTEIBHOCTH W
TOYHOCTH pPaboT. PoOOTHI MOTryT BBINOJHATH CJOXHBIE 337a4d, TaKHE Kak
CTPOUTENHLCTBO, MOHTQX M TEXHMYECKOE OOCIY)KMBAHHE C BBICOKOM CTENEHBIO
s HeKTUBHOCTH.

PoGoTuzamus 1 aBTOMaTU3aiusl CTajd HEOThEMIIEMON YacThIO COBPEMEHHOIO
apXUTEKTYpHOTO Tpollecca, OTKPbIBasi HOBBIE TOPU3OHTHI i  TOBBIIICHUSA
3¢ (HEKTUBHOCTH, TOUHOCTH M CKOPOCTH BBITIOJIHEHUS Pa3IUYHbIX 3a/1a4. POOOTHI cTanu
HE TOJIBKO MHCTPYMEHTAMH JJIsi aBTOMaTU3UPOBAHHOTO M3TOTOBJICHHS TPOTOTUIIOB U
KOHCTPYKIIMH, HO U CIIOCOOHBI BBITIOJIHSITH CIIOKHBIE OINEpaluy Mo pe3Ke, CBapke,
dopMOBKEe U COOpKEe MaTepuaioB. DTO MPUBOJUT K 3HAUUTEIBHOMY YCKOPEHHIO
npolecca CO3JaHHus MPOTOTHIIOB M BO3MOXXHOCTH  3KCHEPUMEHTHPOBATH €
paznuuyHbIMH (popmamu ¥ Mmarepuaiamu. [loMumo npousBoacTBa, POOOTHI AKTHUBHO
BHEJIPSIOTCA B MPOIIECC CTPOUTENHCTBA 3aHU. OHU MOTYT OBITh 3a/ICHICTBOBAHbI B
TakuX paboTax, Kak YKJaJKa KUpIU4Ya, YCTAHOBKA 3JIEMEHTOB (acama, MOHTaX
KOHCTPYKIUH U J1ak€ B pOOOTHU3UPOBAHHOM CTPOUTENbCTBE. [I[pumMenenne poboToB B
CTPOUTEIBCTBE CHOCOOCTBYET YBEIMUYEHHUIO CKOPOCTU PadOT, CHHKEHUIO 3aTpaT Ha
pabouyro CHJIy U TOBBIIICHUIO KayeCTBa BBIMOJHEHHbIX pabor. C y4yé€ToMm mocne
3aBEpUICHUs CTPOUTENBCTBA, POOOTHI M ABTOMAaTU3UPOBAHHBIE CUCTEMBI IPOI0JIKAIOT
UIrpaTh BAXKHYIO POJIb, UCHOJB3YSACH JUIsl YNpaBICHUS W OOCIYKMBaHUS 3IaHUM.
ABTOHOMHBIE POOOTBHI MOTYT BBINOJHATH MHOXECTBO 3a/lad, Ha4MHas OT YOOpKHU
3aHUSl U 3aKaH4YMBasi O0OCIY’KHMBAHUEM CHCTEM OTOIUICHUS W KOHIUIIMOHHUPOBAHMS,
MOHMTOPUHIOM O€30IaCHOCTH U Ja)K€ JOCTAaBKOM Ipy30B BHYTpPHU 3[aHUS. JTO HE
TOJIBKO TIOBBINIAET d()PEKTUBHOCTH PaOOTHI 31aHUS, HO U CHI)KAeT HEOOXOJUMOCTh B
MPUCYTCTBUH YEJIOBEKA ISl BHIMOJIHEHUS] pyTUHHBIX 3a]1a4.

ABTOMATU3UPOBAHHBIE CHUCTEMBbl COOpa [aHHBIX M AHAJUTUKA MOTYT
UCIIOJIB30BAThCS 1711 MOHUTOPHUHIA 3HEPronorpedseHus U 3(p(HEeKTUBHOCTH 3AaHUIA.
PoGoTu3npoBaHHbIe CEHCOPHI MOTYT cOoOUpaTh HHGpOpPMAIUIO O TeEMIIepaType,
OCBEIICHUH, BEHTWISIMU U APYTHX MapaMeTpax B peKUME peaJbHOTO BPpEMEHU. DTH
JAaHHbIE MOTYT OBITh AHAJU3UPOBAHBI JJIS ONTUMHU3ALMHM SHEPronoTpedieHus u
MOBBIIIEHUS SHEPTO3(DPEKTUBHOCTHU 3/1aHUS.

Unnyctpust 4.0 TecHO meperuieraercs ¢ TI00albHBIMU TEXHOJOTHYECKUMHU
TpeHaamu, Takumu kak Big Data, kubep6ezonacuocts, uTepHeT Bemiel, 3D-nevars
Y aJIUTUBHBIC TEXHOJIOTUH, HAHOTEXHOJOTUHN U MPOJBUHYTHIC MATEPHAIIbI, & TAKXKE
poGoTtuzanusi. ITU pecypchl OyAyIIEro MOTYT 3HAYUTENILHO PACIIUPUTH BO3MOKHOCTH
BHEJIpeHUs] W ucroyib3oBaHusi BIM, yuuThiBas BOmpocChl 0€30MaCHOCTH U 3allUThI
JTAHHBIX. B apxXuTekType OTKpbIBa€T HOBBIE NEPCHEKTUBBI ISl ABTOMATH3UPOBAHHOTO
MPOCKTUPOBAHUSI M CTPOUTEIBCTBA, TEM CaMbIM CIOCOOCTBYS LHM(PPOBHU3ALUU U
noBbIIeHUIO 3 dekTuBHOCTH B cTpouTenbHOoM oTpaciu ([Ipmioxenue [ Puc. 1.55).

5.2 HeiipoceTn Kak mnepcHeKTHBHOe HAINpaBJieHHE B APXHUTEKTYPHOM
NPOEKTUPOBAHUM
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OcHoBaHusl HU(PPOBHU3ALMK HAYMHAETCA C TOSIBICHUEM KOMIIbIOTEPU3ALIUU.
[leprog OBM otdactu sBisieTcs Hadajgam LU(POBHU3AIMH, HO HE OTHOCUTCS K
nuppoBOMYy MHUpPY, OTO KaK MCKYCCTBEHHbIH HWHTEJUIGKT B Hauaja MepHO]
1 poBU3AIMH OCYIIECTBICH, HO aKTUBHOE €ro ucrosb3oBanusa MU Bo Bcex chepax
He Hactynwi eme. Ho, TeM HeM He MeHee, yXKe€ MpETepIeBacT BE3ACCYIINE
pexitamupoBanue N, a taxxke, nozynrom «Henpocetm».

Helipocetn mnpencraBistOT NEPCIEKTUBHOE HANPABICHUE B APXUTEKTYPHOM
MIPOEKTUPOBAHUM M MOTYT 3HAYMTEIBHO BIUATH HA €ro pasButue. Heiipocetn MoryT
UCIIONIb30BATHCS JIJIsl TEHEPAllud HOBBIX M MHHOBALMOHHBIX APXUTEKTYPHBIX (OpPM.
[Tyrem 0Oy4eHuss HEHPOHHBIX ceTeil Ha OOJBIIOM 00bEME apXUTEKTYPHBIX JaHHBIX,
MOXHO CO3JaTh MOJENH, CIOCOOHBIE T€HEpPUPOBATh HOBBIE (OPMBI U CTPYKTYPHI,
YUYUTBIBAs 3aJaHHbIE KPUTEPUHM WU OTrPAHUYECHHUA. TakoW IOAXOX MOXKET ITIOMOYb
apXUTEKTOpaM M JH3alHEepaM B HCCIECIOBAHMU U OKCIIEPUMEHTUPOBAHUU C
pa3ITuYHBIMU BapuaHTaMu (popMooOpa30oBaHUs.

Helipocetn ctanu BaKHBIM MHCTPYMEHTOM B COBPEMEHHOM ApPXUTEKTYPHOM
Iu3aiiHe W IJIaHUPOBAaHUM, OOecleuyuBas aHaIW3 U ONTHUMM3AIMI0 TPOEKTOB.
Hcnonp3yst apXUTEKTypHbIE JaHHBIE U UCTOPUUECKYIO MHPOPMAIIUIO O POEKTaxX st
oOyueHus: HEMpPOHHBIX CETEH, apXUTEKTOPbl MOTYT CO3/1aBaTh MOJIEIH, KOTOpBIE
IPEJICKa3bIBAIOT TaKHE Ba)KHBIE ACMEKThl, KaK HEPronoTpedieHue, Bo3ACHCTBUE Ha
OKPY’KAIOIIYI0 CpeAy WM CTOMMOCTbh MPOEKTa. DTO YNPOLIAeT NpUHATHE Ooiiee
MH(POPMUPOBAHHBIX PEIICHUN, YUYUTHIBAIOIIUX pa3inyHble (pakTopbl Ipoekra. B
co3laHuu OoJjiee PEAJMCTUYHBIX BU3yAIM3allMd M BUPTYaIbHBIX MOJENEH
aApXUTEKTYPHBIX MPOEKTOB HEMPOCETH Takxke He3aMeHUMbl. Mojenu, oOy4eHHbIe Ha

OOJBIINX o0BeMax rpaduueckux JAHHBIX, MOTYT TEHEPUPOBATh
BBICOKOKQYECTBEHHbIE U JCTAIU3UPOBAHHBIE W300paKEHMsI, yJydllas TEM CaMbIM
B3aMMONOHUMAHWE  MEXIYy  apXWUTEKTOpaMHu,  KJIMEHTaMu U JPYTUMH

3aMHTEPECOBAHHBIMU CTOpOoHaMU. HakoHer, HeHpoceTn MOTYT OBITh MCIOJIb30BaHBI
JUISl aHallM3a W TIPOTHO3UPOBAHMS HCIIOIB30BAHUS MPOCTPAHCTBA B 3JaHUAX H
ropojckux cpenax. [lpu oOydyeHnn Ha JaHHBIX O MOTOKAaX JIOJAEH, TPAHCIIOPTE WU
WCITIOJIb30BAHUU MMOMEIIEHUH, OHU MOTYT CO3/1aTh MO/JIEJIH, CHOCOOHBIE TIPEICKa3bIBAThH
U ONTHMU3UPOBATH UCIIOJIB30BAHUE PA3IMYHBIX BapHAHTOB pemieHuid. Takum
00pa3oM, HEMPOCETH OKA3BIBAIOTCS MOIIIHBIM HHCTPYMEHTOM, YIIPOIIAIOIIAM TIPOIIEeCC
MPOCKTUPOBAHUS M 0OecTieunBaronuM 3(h(HEKTUBHOE UCIIOJIb30BAHUE PECYPCOB.

AHaIN3 W TNPOTHO3WPOBAHHME UCIIOJIB30BAHUS IPOCTPAHCTBA  SIBIISFOTCS
BA)KHBIMHU aCIIEKTaMU apXUTEKTYPHOTO NpoeKTupoBanus. [[pumenenne Heripoceren B
TOM 00JIaCTH OTKPBIBAE€T IMEPCIEKTHBBI [ 0ojiee TOYHOTO aHaluu3a |
MPOTHO3UPOBAHUSI UCIOJIb30BAaHUSI MPOCTPAaHCTBA. BoOT HeKoTOpble CIOCOOBI,
KOTOPBIMU HEMpOCETH MOTYT OBbITh MPUMEHEHbl B aHAIW3€ U IMPOTHO3UPOBAHUU
UCIIONIb30BaHusl mpocTpaHcTBa. Helpocetn MoryT ObITh OOy4eHBI Ha JAHHBIX O
JIBW)KCHUU JIIOJEH B OIPEACIICHHBIX ITPOCTPAHCTBEHHBIX KOHTEKCTaxX, TAKUX Kak
TOProBbI€ LIEHTPbI, Aa3pONOPTHl WA TOPOACKHE IUIOAAU. OITO MO3BOJISIET
aHAJIM3UPOBATh M MPEACKA3bIBAaTh IIOTOKM JIOAEH, ONTUMU3UPOBATH ILJIAHUPOBKY

107



MPOCTPAHCTBA U MPUHUMATh PEHIEHUS O Pa3MELIEHUU O0BEKTOB U MH(PACTPYKTYPHI
TSt yydiieHus 3 (GEeKTUBHOCTH U 6€30MaCHOCTH.

Heitpocetn MOryT moMo4Yb B ONTHMHU3ALMHA HCIOJb30BAHUSA ITOMEIICHUNA B
3MaHUAX. AHAIW3UPYS [aHHBIE O II0Jb30BAaHUM NOMEIICHUHA, HEHPOCETH MOrYT
npeacka3piBaTh  Hambonee  3(PQPEKTUBHOE  HCIIOJNB30BAHME  MPOCTPAHCTBA,
ONTUMHU3HUPOBATh PACIHOJIOKEHHE MeOenu U OOBEKTOB, YUUTHIBas MOTPEOHOCTH U
NPEeANnoYTEHUs MoJab30Bareneid. OHM MOTYT MCIOJIB30BAaThCS ISl MPOTHO3UPOBAHUS
Crpoca Ha JKWIbE W KOMMEPYECKHE [MOMEIICHHS. AHaMu3upys JaHHBIE O
neMorpaUuecknux M SKOHOMHMUYECKHX TOKa3aTeliiX, a TaKKe O MPEANOYTEHUSX U
MOBEJCHUU MOTPEOUTENeH, HEHPOCETH MOTYT MPEACKA3bIBaTh U3MEHEHUS CIpoca Ha
ONPE/ICJICHHBIC TUITBI HEABUKUMOCTH U TIOMOTaTh B PUHATUU PELICHHUI O pa3BUTUU U
WHBECTULIMSIX B JlaHHYI0 oOnactb. HelipoceT MoOryt OBITh NpPUMEHEHBI IS
aJaNTUBHOTO M MHTEJUIEKTYaJbHOIO YIIPABICHUS 3[IaHUSIMU. AHAIU3UPYS JaHHBIE O
NOTPEOJCHUN HHEPruu, KadyecTBE BO3JlyXa U HCIOJb30BAaHUU IPOCTPAHCTBA,
HEHPOCETHU MOTYT ONNITUMHU3UPOBATH CUCTEMBI YIIPABIICHHUSI, AaBTOMATUUYECKHU PETYIUPYS
yCIOBUS B 3JMaHMSAX Ui oOecreueHuss  komdopra  moJsib3oBarened U
HEprodPGheKTUBHOCTH.

AJTalITUBHOE M WMHTEJUIEKTYaJIbHOE YIPABJIEHUE 3JaHUSIMU SIBISIETCS BaXKHBIM
HaIlpaBJICHUEM pa3BUTHUS B 00JacTH apXUTEKTyphl. [IpuMeHeHune HellpoceTel B 3TOU
chepe OTKphIBAET HOBBIE BO3MOMKHOCTH I CO374aHUs A(P(EKTUBHBIX U YMHBIX
3naHuil. BoT HekoTophle ciocoObl, KOTOPHIMU HEUPOCETH MOTYT OBITh IPUMEHEHBI B
aJIalTUBHOM M WHTEJUICKTYaJIbHOM yIpaBJIeHUH 31aHusiMu. HeilipoceTn MoryT OBITH
00yuY€eHBI Ha OCHOBE JJAaHHBIX O OTPEOJICHUH SHEPTUH, KaueCTBE BO3/AyXa, OCBEILIEHUN
U Ipyrux napametpax 3aanus. [locie oOydeHus OHU MOTYT MIPUHUMATH PEIICHUs] 00
ONTUMAJIbHBIX HACTPOMKAX CUCTEM OTOIUICHUS, BEHTWISIIIUU, KOHAUIIMOHUPOBAHUS
BO3]lyXa M OCBEIICHHs. Takoi moaxo 1 MO3BOJISIET YIyUITUThH KOM(OPT MOJIb30BaTENEH,
CHU3UTHh TMOTPEOJIEHUE OHHEPIUM U TMOBBICUTH HHEProd((HEKTUBHOCTh 3JAHUS.
HccnenoBanust B 00JaCTH MAIIMHHOTO OOYUY€HHUS U POEKTUPOBAHUS, OCHOBAHHOT'O Ha
3HAHUAX, B3aUMHO 00OramarT Apyr apyra. MammHHoe o0y4eHrue MOKET OOJIerYUTh
TPYJIOEMKHI MpoLecc MPEACTaBICHUs 3HaHUI O Au3aiiHe, a TaKXe CIOCcOOCTBOBATH
pa3paboTKe ¥ ONTHUMH3AIMN METOI0B IIpoekTupoBanus [105].

Heiipocetn MOTyT HCIIONB30BaThCA [JI1 IPOTHO3UPOBAHUSA HW3MEHEHUU
BHEIIHUX YCJIOBUM, HAmpUMeEp, MOTOAbl, M aJanTUPOBATh CUCTEMBbI yIpPaBICHUS
3IaHUSIMA COOTBETCTBEHHO. OHM MOTYT aHaJW3UPOBaTh JIaHHBIE O TEMIIEPATYPE,
BIQKHOCTH, WHTCHCHUBHOCTH CBe€Ta M JApyrux ¢akTopax, 4YTOOBI OINpPEACIIUTh
ONTUMAaJbHbIE HACTPOWKH CHUCTEM B Pa3JIMUHBIX YCJIOBHSIX. Takum oOpa3om, 37aHue
MOXkeT A()PEKTUBHO pearupoBaTh HAa HM3MEHEHUS M OOeclneunBaTh KOMMDOPTHBIC
yCIIOBHS IS MoJib3oBaTened. OHM MOTYT B3aMMOJEHCTBOBATH C YCTPOMCTBAMU CETH
WNHTtepHeT Beliel, TaKUMU KaK JaTYUKH, CUCTUUKU U YMHBIE YCTPOWUCTBA, B 3/1aHUMU.
OHU MOTYT COOMPATh U AHAJIU3UPOBATH JAHHBIE OT ITUX YCTPOUCTB JJISI ONITUMU3ALIUH
yrpasyieHus 3aanueM. Hampumep, HEMpOCeTH MOTYT aBTOMATUYECKH PETYJIUPOBATH
OCBCIIICHUE W TEMIEPATypy B IMOMEUICHHUSX HAa OCHOBE JAHHBIX O IMPHUCYTCTBUHU
MOJIb30BATENIEN UM O COJTHEYHOM MHCOJISIUH.
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OOyueHue u ajganTaiusi HeMpoceTel co BpeMeHeM OyIeT urpath Bce Oosiee
BAXHYIO POJIb B aJalTUBHOM W HHTEJUIEKTYyaJIbHOM YIPABJICHHH 3JaHUSMU. OTU
IIPOLIECCHI TO3BOJISIIOT HEUPOCETSIM MPUCIIOCAOIUBATHCS K U3MEHSIOIHUMCS YCIIOBUSAM
Y ONTUMHU3HUPOBATH CBOK palOTy Uil AOCTHKEHHWS HAWIIYYIIUX pPE3yJbTaroB. Bor
HECKOJIBKO CITOCOOOB, KOTOPBIMU OOyYEHHE U aJamnTalys CO BPEMEHEM MOTYT ObITh
IPUMEHEHBI B apXUTEKTYpHOM KOHTeKcTe. HelipoceTn MOTyT HempephIBHO COOUPATH
JAHHBIE O MOTPEOJEHUN SHEPTUU B 3JAHUH U aHAITM3UPOBATh UX C TEYEHUEM BPEMEHH.
Ha ocHOBe 3THX NaHHBIX OHM MOTYT YYUTHCA ONTHUMH3UPOBATH PabOTy CHUCTEM
OTOIUICHUS, BEHTWISIMU U KoHauimoHupoBanus Bo3ayxa (HVAC) nmns cHuxeHus
HPHEPronoTpedsieHUs] W OSKOHOMHUU pecypcoB. Hampumep, HeilpoceTd MOryT
aganTupoBath pacnucanue pabotst HVAC cucreMbl B 3aBUCUMOCTH OT UBMEHEHHM B
MOTO/IE WM MOTPEOHOCTU mojb3oBaresied. OHU MOTyT 00y4aThCsl aHAJIM3UPOBATH
JAHHBIE O OCBEUICHWM B 3JaHUM M NPEACKA3bIBATh ONTHUMAaJIbHbIE HACTPOUKHU
OCBETUTEJIbHBIX YCTPOUCTB B pa3HbIX YycIOBUsIX. OHU MOTYT YUYUTHIBATH BHEIIHUMA
CBET, IPUCYTCTBUE MOJIb30BATENEH U IPEANOYTEHHS, YTOOBI CO3/1aBaTh KOM(OPTHBIE
1 3HEprod3PeKTUBHBIE YCIOBHS OcBelleHUs. C TeUeHHEeM BPEMEHH HEUPOCETH MOTYT
aJanTHPOBAaTh CBOM PEKOMEHJALMM W HACTPOMKH OCBEILIEHUS HAa OCHOBE OOpaTHOU
CBS3M OT MOJb30Bareneld. Moryt ObITb 0OOy4YeHbl aHAIM3UPOBATh JAaHHBIE O padoTe
pPa3IUYHBIX CUCTEM U 000pYJOBaHUS B 3JaHUH, YTOOBI MPOTHO3UPOBATH BO3ZMOXKHbBIE
cOOM M HEHUCNPABHOCTU. OTO TNO3BOJSET MNPUHUMATH MPEAKTUBHBIE MEPHI IIO
OOCIIy’KMBaHUIO U TNpefoTBpalieHuio npobiem. Hampumep, HeiipoceTH MOryT
aHaJIM3UpOBaTh JaHHbIE O paboTe JNU(PTOB, cUCTEM OE30MACHOCTH WM CHUCTEMBI
AJIEKTPOIUTAHUS U MPEAYIIPEKAATH O BOBMOKHBIX COOSIX MM HEUCTIPABHOCTSIX.

Hetipocetn moryT oOydaTbCsl aHaJIM3UPOBATH JAHHBIE O MPEANOYTEHUSX U
NOBE/ICHUHU MOJb30BaTeNiedl B 3AaHUU. YIIyULIEHHE MO0JIb30BATEILCKOTO KoMpopTa
ABJISIETCSA BAKHOMW 1IEJBIO B apXUTEKTYPE, U HEUHPOCETH MOTYT UTPaTh 3HAYUTEIbHYIO
pOJIb B TOCTHXKEHHMH ATOW 1ei. OHU MOTYT aHAJIM3UPOBATH JaHHbIE U 00y4YaThCsl Ha
OCHOBE MPEIIOYTEHUN M MOTPEeOHOCTE MOJIb30BaTENE, a 3aTeM aJanTUpPOBaTh U
ONTHUMM3UPOBATh YCIOBHUS B 3[aHUU AJI1 00ECIEUECHUS MAaKCUMalIbHOro Komdopra.
Bot HeKoTOpbIe CIOCOOBI, KOTOPBIMU HEUPOCETH MOTYT YIYUIIHTh MOJIb30BATENbCKUN
KOM(OPT B apXUTEKTypE - OHM MOTYT YUMUTHIBATh MPEANOYTEHHS IMOJIb30BaTENEH,
TaKhe KaK TEeMIIepaTypa, OCBEIICHHE U YPOBEHb LIymMa, U ONTUMHU3UPOBATH 3TH
napaMeTpbl B COOTBETCTBUU C UHIUBUAYAIbHBIMU TIpeAnouTeHusiMu. Hanpumep, onu
MOT'YT HACTPOUTh CHUCTEMY OTOIUIEHUS W KoHauuuoHupoBanus Bosayxa (HVAC) B
KQ)KJIOM TIOMEIIEHUHA B COOTBETCTBHM C MPEANOYTEHHUSAMH MOJIb30BaTENIEH, CO3aBas
KOM(OPTHBIE YCIOBUS AJIs1 KAXKIOTO OTIEIBHOIO YeJIOBEKa.

Heipocetn MOryT KOHTpOJIMPOBAaTH OCBETUTEIBHBIE YCTPOWCTBA B 3JaHUU U
aJanTUPOBaTh MX SIPKOCTh U IIBETOBYIO TEMIIEPATypy B 3aBUCUMOCTH OT BPEMEHHU
CYTOK, IOTOJIHBIX YCJIOBUI U aKTUBHOCTH I0JI30BATENE. ITO MOKET IOMOYB CO3/1aTh
NPUATHYIO aTMOC(Eepy U ONTHUMAaNbHbIE YCIOBHS OCBEILECHUS JUIS PA3IMYHbIX 3ajad,
TaKMX Kak paboTa, OTABIX WJIM COLUAIBbHOE B3auMoeiicTBuE. MOryT aHaIu3upoBaTh
YPOBEHb IIIyMa B Pa3HbIX 30HaX 3[aHUs U IPUHUMATh MEpHhI Ui ero cHukeHus. OHu
MOTYT KOHTPOJIMPOBAaTh 3BYKOBBIE CHCTEMbI, HIYMOU3OJILIUIO MOMEIICHUH U Jae
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perynupoBaTh (POHOBYIO MY3bIKY WUJIM 3BYKH MPHUPO/JIbI, YTOOBI CO3/1aTh CIIOKOMHYIO U
NpUATHYIO aTMocdepy.

B cepenune XX Beka, BClel 3a IIMPOKUM PACHpPOCTPAHEHUEM 3JIEKTPOHHBIX
BBIUMCIUTENbHBIX MamMH (OBM), psia ydeHbIX cPOKycHpOBajd CBO€ BHHMAaHHME Ha
BOMNpPOCAaX, CBSI3aHHBIX C BO3MOXKHOCTSIMU CBeJIeHUS (YHKUMHA U TNPUHIUIIOB
YEeJI0BEYECKOTO MBIIIICHUS] K CUMBOJIbHBIM onepanusiM. Konnenmust MU Gepet cBoe
Hayasio B 1956 r., xorma amepukaHckuii mateMaTuk JlkoH MakkapTu BHepBbIe
MIPUMEHSIET 3HAHUSI O CTPYKTYPHOM YCTPOWMCTBE MO3ra JJIs CO3[JaHUSI aHAIIOTUYHOM
Mozienid Ha 6a3e MamuHHOM Joruku. B Hayane XX| Beka penieHus:, npeioKeHHbIe
uccienoparensiMu B obnactu UM, Hayanu mIMpPOKO NPUMEHSTHCS B Pa3IHUHBIX
Hay4HbIX cepax. 3areM, BMECTE€ C YCKOPEHHEM U yBEIMYEeHHEM MolHocTH DBM
Hayaju yJyqimarscs u anroputMbel M. CMeHa TpaAUIIMOHHBIX TPOLEAYPHBIX SI3bIKOB
IPOrpaMMHUPOBAHUS Ha JIOTUYECKUE U OOBEKTHO-OPUEHTUPOBAHHBIE OTKPhLJIa HOBBIE
BO3MOKHOCTH B CO3JIaHHM OoJjiee CIIOKHBIX cucteM MU, omHako mosiiekia 3a coOoi
HEOOXOIMMOCTh U3MEHEHUS TIPUBBIYHON apXUTEKTypbl DBM [4].

BBuny cnoxnoctu mnonatus WM, B dvacTHOCTH 0003HAUYE€HHS TOTO, YTO
KOHKPETHO MOHUMAETCA MOJ «MHTEIUIEKTOM», CYIIECTBYET HECKOJIBKO ONPEIEIICHAN
WU, npuBoanmMbIe pa3HbIMU aBTOpamMu. OQHO U3 CaMbIX MOIYJISIPHBIX racuT, uro MU
— JTO «HAy4YHOE HANpPaBJEHUE, B PAMKAX KOTOPOTO CTABATCS M PEIIAIOTCS 3a1a4du
anrapaTHOro WM MPOrPaAMMHOIO MOJEIMPOBAHMS TEX BUIOB YEIOBEYECKOU
JESTEIIbHOCTH, KOTOpPbIE TPAAUIIMOHHO CUUTAIOTCS MHTEIUIEKTyanbHbIMU» [112]. B
aApXUTEKType MPUMEHEHHE HHTEJUIEKTYalIbHBIX CHUCTEM OOBIYHO HAIEJIEHO Ha
aBTOMAaTU3aLMI0 IPOM3BOJCTBEHHBIX ONEPALMI W YMEHBIICHUE BPEMEHM MPUHATHUSA
pemieHnii. OCHOBHOE OTJIMYME AAHHOIO IOJAXOJAa OT METOAOB IapaMeTpHYECKOU
aApPXUTEKTYpPhl 3aKJIIOYAETCA B yXOJE€ OT NPUBBIYHOW JETEPMUHUPOBAHHOW MOJEIH,
ITIOCTPOCHHOM ISl 3aJJaHHOTO YKCJia NIEPEMEHHBIX, NPABUII U OTpaHUYeHn. Bmecto
3TOTO, M0 3aBEPUICHUU 3Tana 00yUeHUsI TEHEPUPYIOTCS PEIICHUs, KOTOPbIE HE MPOCTO
OTBEYAIOT Ha0Opy 3apaHee ONpEeNEJCHHBIX MapaMeTpoB, a CO3AAIOT PEe3yJIbTaThl,
UMUTHPYIOIINE CTATUCTUYECKOE PACIPEICICHHE MOJYYEHHBIX BO BpeMsi 00y4YeHHUs
naHHbIX. IMEHHO mosToMy, ¢ mpuxojnoMm TexHojoruid MW xommberoTep oOperaer
YaCTUYHYI0 HE3aBUCMMOCTh OT TOJb30BaTENsi 3a CYET CHOCOOHOCTH K
CaMOCTOSITEILHOMY MOHUMAaHUIO MPOOJEeMbI Oiarojapsi aHaJiu3ly OrpOMHOI0 Habopa
oOy4Jaroumx NpuMepoB. A TOCKOJIbKY Ha MOATOTOBUTEIBHOM ATAlle HE BCE HayalbHbIC
JaHHBIE MOTYT OBITh MPEACTABIICHBI MOJIb30BATEIEM B MIOJTHOM 00BbEME, KOMIIBIOTED
MOJKET OIPEIEIHUTD /715 ce0s1 HEKOTOphIe 0a30BbIE SABJICHUS aHATU3UPYEMBIX IPOECKTOB
U TIOTBITATbC WMHUTHUPOBATh WX. Takum oOpazom, MU BbI3Bam Ckadok M3 MHUpa
IBPUCTUKHA, B KOTOPOM pEIIEHUS NPUHUMAKOTCS HAa OCHOBAaHUM YCTAHOBJIEHHBIX
paBui, B MHUpP CTaTUCTUYECKOTO MOJEIMpOBaHMs. JlaHHBIA METOJ NpHU3BaH
IIPEOJ0JIETh OrPaHUYEHMS, CBONCTBEHHBIE I1APAMETPUYECKON apXHUTEKType, 4YTO
MOYET IPUBECTH K HACTYIJIEHUIO HOBOM 3Bl apXUTEKTYPHOTO AU3aiHA.

[Ipodeccust apxutekTopa yxe HaBHO TNpeTeprieBaeT (¢(yHAaAMEHTAIbHbIE
M3MEHEHHUS: CHAYAJIa TIOCTENEHHO BHEAPSUIMCh HOBBIE METObI CTPOUTENBCTBA, 3aTEM
CTaJIA pa3padaThIBATHCS HOBBIE KOMITBIOTEPHBIE TPOTPaMMBbl M, HAKOHEL], IPOU30LLIO0
BHEJIPEHHUE CTATUCTUYECKUX BBIUYMCINUTEIBbHBIX MOIIIHOCTEN, B YaCTHOCTH TEXHOJIOTHUIA
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pabotel ¢ nanubiMu U cuctemamu M. Xots MeToibl, 6a3upyomuxcst Ha IpUMEHEHUH
HEHWPOHHBIX CETEH, M HE IPUBHOCST B MPOIIECCHI ApXUTEKTYPHOTO (hopMOOOpa3zoBaHUs
COBEpIIICHHO HOBYIO MapagurMy, BCE K€, OHM BOIUIOMIAIOT COOOM CIIEAYIONIYIO
TEXHOJIOTHUYECKYIO BOJIHY, IOTIOJHSS MPUBBIYHYIO apXUTCKTYPHYIO npakTuky [131].

Cucrembl, moctpoeHHble Ha 0a3ze MU, oTHOCATCS K OJHOMY U3 HaumOoliee
MEPCTIEKTUBHBIX W OBICTPOPA3BUBAIOIIMMCS HampaBieHU nHpopMaTtuku. Pa3zButne
TEOpUH HEUPOHHBIX CETEH, a TAKKEe MX IIMPOKOE MPAKTUIECKOE PACIPOCTPAHCHUE
MO3BOJIMJIO yYEHBIM B cdepe au3aiiHa pa3paboTaTh Oorarblii HaboOp pabodmx
KoHmeniuid. ABTop padotsl [112] Txon )xepo oTMedaeT Tpu ocHOBHBIE posin U B
cdepe apXUTEKTYPHOTO TU3aifHa:

1) npenoctaBieHue 0a3bl IS HCCIICIOBAHNI HICH Tn3aiiHa,;

2) ompeleNieHue CXEeMbl JUIsl MOJCIUPOBAHMS JCHCTBHI YEJIOBEKAa BO BpeMs

MPOECKTUPOBAHUS,

3) pasBuTHE W YIYYIICHHWE CYIICCTBYIONIUX apXUTCKTYPHBIX HWHCTPYMEHTOB

(aBTOMaTH3AIMS TIPOIIECCOB MMPOCSKTUPOBAHHS).

NN ceromast CWIbHO TpaHCHOPMHUPYET MHOTHE CQepbl KU3HEACITCIbHOCTH
YEJIOBEKa W 3aKOHOMEPHBIM BUIUTCS BHEIPCHUE NAHHOW TEXHOJOTHH B TIPOIECCHI
rpagoctpoeHus. TexHonoruu Ha 0a3e HEHPOHHBIX CET€d MOrYyT BHOCHTH
3HAYUTENbHBIN BKJIAJ B U3MEHEHHE MPOCTPAHCTBA, OKPYKAIOIIETO YeJI0BEKa, CO3/1aBast
u ripeoOpa3sys (acanabl, TUTaHBI, CTPYKTYPHI U IEPCIIEKTUBBI TOPOAA., CYIIIECTBYET P
3aJlay, KOTOpbIE CIIOCOOEH PEIIUTh JaHHBIM MHCTpyMEHT. PaccmaTpuBas ropoj kKak
€IMHBINA MTPOEKT, BKIIOYAIOIIYIO B C€0s1 MHOKECTBO MOJCUCTEM, MBI OCO3HAEM €T0 KakK
HEKHIM TPOEKTHUPYEMBIM MPOAYKT, pa3paboTKa KOTOPOTO COCTOUT U3 HECKOJIbKHUX
ATANoOB: JU3aiiH, aHAJIU3 MPOAYKTa Ha HEIOCTATKU, KOPPEKTUPOBKA U MOCIEAYIOIIAs
noasepxka. B mombiTke mpoaHanu3upoBaTh d(PPEKTUBHOCTH pa3zpadaThiBA€MOIo
TOPOJICKOTO MPOCTPAHCTBA, MPOCKTUPOBIIUKHN CTAIKUBAIOTCS C MPOOJIEMOi OIEHKU
OrpoMHOTO 00beMa JaHHBIX HEOJHOPOAHOTO ThMa. Ha nanHoe 3Tame MOXKeT MoMOoYb
BHEJIPEHUE MHTEJJIEKTYyaIbHBIX CUCTEM JUIsl aBTOHOMHOTO cOOpa U aHainu3a 00JIbIIOro
konmnuecTBa wH@OpMarmu. Jlamee, 5TOT HAOOp MaHHBIX, MO CYyTH, coOpaHHas U
MPOKITacCU(PUITUPOBAHHAS CTATUCTHICCKAS MHPOPMAIIHS, UCTIONIB3YETCS AJIS PEIICHUS
OOIIECTBEHHBIX, TPOCKTUPOBOYHBIX U MHOXKECTBO JPYTHX MPOOIIEM.

CyuiectByeT KiaccupUKalus, B KOTOPOM  apXUTEKTYpPHBIE  IMPOEKTHI
pa3fensioTcss Ha MIa0JOHHBIE W HECTaHJApTHBIE, MOCIEAHHE B CBOIO OYepeab
MOJIPA3NICTSIOTCS Ha KpeaTHUBHbIE M MHHOBAIIMOHHBIE. B pamkax gaHHOTO neleHus
BO3HHMKAET BOIPOC: KaKOBbI Bo3MokHOCTH MM B mpolieccax MPOEKTUPOBAHUS U
CrIoCcOOHa JIM ATa TEXHOJIOTHSI Ha CO3/IaHME HETIAa0JIOHHBIX CTPYKTYP? YKe CTaHOBUTCSA
MOHSATHBIM, YTO C 33Ja4aMH, CBSI3aHHBIMH C KOITMPOBAHUEM U QIaNTAIMEH TIPOEKTOB,
B TIOJIaBJISTFOITEM OouibIHCTBE cimydaeB MU cripaBnsieTcst otnuyHo. Permas pyTHHHBIC
3agaun, WM mno3Bonser aBTOMATU3MPOBATH MOHOTOHHBIE JEHUCTBUS, HAXOIAUTh
HanOoJiee BHITOJHBIC BapHAHTHI PEIICHUS, CIPABIISSICH ¢ 3THM HAMHOTO OBICTpee U
3a4aCTyl0 KaueCTBEHHEE YeIOBeKa. Y4YacThe JaHHON TEXHOJOTHU B pazpaboTke
OJTHOTHUITHBIX TIPOEKTOB KpalHE TOJIE3HO I apXHTEKTOPOB, MOCKOJBKY THIIOBBIC
MPOCKTHl OTHIOAL HE BCETJa SBIAIOTCA TPOCTHBIM B HCIIOJTHCHUH. 3a4acTyro,
MOHOTOHHBIC 3a7]a4H OBIBAIOT KpaiiHE OOBEMHBIMH M YTOMJISIONIUMU JUTSI YeJIOBEKa,
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MO3TOMY, OYE€Hb BAXKHO AaBTOMATU3UPOBATh BBINOJIHEHHE TakuX 3anad. JlaHHas
TEXHOJIOTHS CIIOCOOHAa OCBOOOAMTH IMPOEKTUPOBIIMKA OT psjia PYTUHHBIX 3aj1ad,
MO3BOJISISL EMY COCPENOTOUYHUTHCS HA TBOPUECKUX ACMEKTaX MpoekTupoBaHus. [lomrmo
aToro, npumeHenne MW muHUMU3HpYET OMIMOKH, CBS3aHHBIC C YEITOBECYCCKUM
(dakToOpoM MyTeM YaCTUYHOTO WJIM TMOJHOTO M3BJICUEHUS YeNIOBEKa U3 KOHKPETHOTO
nporecca. [lanupiii cmoco®0 npumenenuss MW Bo3MokeH mpu YCIOBHH, KOTna
W3BECTHBI BCE HEOOXOIWMBIC I BBIYMCICHHWMA [TaHHBIC: TIEPEMEHHBIC BEIMYWHBI,
yYpaBHEHUSI MaTEMaTHYECKUX MOJIEJIEeH CO3/aBaeMbIX OOBEKTOB, OTPAaHUYECHUS H
METO/Ibl HAXOXKJEHHUS 3HAUYCHMM MEepEeMEHHbIX BeIMuuH. B paccmaTpuBaemom
KOHTEKCTe IpuMeyaTenbHa pabora M. Poxmanuiiko B pamkax “OTKpBITOro
MEXIYHAPOJHOTO KOHKYpCa AapXUTEKTYpHOTO >KWJbi~ , B KOTOpOH uM Obuia
pa3paboTaHa KOMIIbIOTEpPHas MpOTrpaMMa, TE€HEpPUPYIOIIas BapUAaHThl THUIOBBIX
3JIaHUM, ompeesieMble CrelupUKON KOHKpeTHOro ydactka [21]. Takum oGpaszom,
YUHUTBIBASE MHOXKECTBO (DaKTOPOB, CO3aBAJICS BUJ MPOESKTUPYEMOTO 3/aHHUSI, 4 TAKKE
ONTHUMM3UPOBANIACH KOH(Urypamusi BHYTpeHHero oOopynoBaHusi. Bce 310
o0ecreynBago0  pa3yMHOE€  HCHOJb30BAHME  IMPOCTPAHCTBA U BBICOKYIO
3HEProdp(HEeKTUBHOCTH MPOEKTA.

N TOABKO CpaBHHUTEIHLHO HEJABHO CTaj MPUMEHSATH TeHEPATUBHBIC METOJPbI,
KOI'/Ia OH HE MPOCTO aHAIU3UPYET uMeromuecs (opMbl, a HEMOCPEICTBEHHO CO3/1A€T
ux. ['eneparuBHO-cocTszaTenbHble ceTu (I'CC) Ha ceroHsIHNN AeHb MPEACTABIISIOT
OJIHO U3 HauboJIee EPCIEKTUBHBIX HAIIPABICHUHN B 00J1acTH TU(DPOBOM apXUTEKTYPHI.
['maBHast 0cOOEHHOCTh UX PAOOTHI 3aKIIOYAETCS B CIIOCOOHOCTH BOCIPOU3BOJIUTH
CTATUCTUYECKU 3HAYUMBIC SIBJICHHS, OOHApY>KEHHBIE CpPeIu NPEIOCTaBICHHBIX UM
nanHeiX. Ha pucyHke 3 mpejacraBinena ympoineHHas Onok-cxema monenu ['CC.
Cucrema oOBeAuHSCT B cebe TreHepaTop M JUCKPUMHHATOpP, paboTaromme 1o
aHAJIOTUYHOMY MPUHITUITY, TPUMEHSIEMOMY B MOJIETTH OOCYKJIEHUS C yuuTesneM. Tak,
reHepaTop CO3JaeT BU3YaJIbHbIE 00pa3bl, a JUCKPUMHUHATOP B KAXKIYI HUTEPALUIO
QIrOpUTMa OLEHUBAET CreHEPUPOBAHHOE HM300paKEHUE Ha MNPEIMET CXOJCTBA C
oOydaroniM HaOOpoM. AJANTUBHOCTh TAaKOM MOJENIM 3aKIIOYAaeTcsi B TOM, 4YTO
Onmaronapsi oOpaTHOWM CBsI3W OT JUCKpUMHHATopa K reHepatopy, ['CC wmonens
oOy4aeTcsi HAXOJAUTh SBJIICHUSI U 3aKOHOMEPHOCTH, MPUCYIIHE MPEAOCTABIAEMbIM €
oOpa3zam. CTOMT OTMETUTHh HEJABHUW MPOEKT BBIMYCKHUKA ['apBapICckoi BhICIIEH
IIKOJIBI AU3aiiHa, B KOTOpoM Oblia paszpadotana mojenb ['CC nist aBToMaTH4YECKOM
ianupoBku nomenieHut [139]. Tlo 3aBepiiienuu psga utepanuii IporpaMma yauThCst
reHepUpPOBATh CUHTETUYECKHE TUTAHBI 33/JIaHHBIX HA OCHOBAHUHU JIAHHBIX O pa3mepe,
dbopme 1 KOHPUTYpaIH OKOH U JBEPEH.

Takoii uacTtpymMeHT cunTe3a Gopmbl kak ['CC (Tlpmnoxenue I Puc. 1.58)
HeoOxomuMo o0yuath, mocTaBisii WM oroOpaHHyr0 [ KOHKPETHOW II€NH
uHpopmaruio. IToT GakT TOBOPUT O TOM, UTO POJIb APXUTEKTOPA KaK PyKOBOAUTEIIS
WJIM HaIlpaBJISIOIIEro OYyJIEeT ellle A0JATroe BpeMs akTyallbHa, MockoJibKy Mojaenb ['CC
He OyJer JaBaTh >elaeMmble pe3yJbTaThl 0€3 €€ KOPPEKTHOro OOydeHus Hu
MOCJIETYIOUIEH OLIEHKU Pe3yJIbTaTa YEJIOBEKOM.

Ha ocHOBaHWW BBIIICU3IIOKEHHBIX TPUMEPOB MOXHO 3aKJIFOYHTh, YTO
BO3MOXXHOCTH MU ye JOBOJBHO MIHUPOKO UCTIOIB3YIOTCS MHXEHEpaMHU ISl peIleHUs
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crelMUUHBIX 337a4 BO MHOKECTBE o0nacTell apXUTEKTyphl. [10CKONbKY, IpoLeccsl
1abJIOHHOTO MPOEKTHUPOBAHUS JIOCTATOYHO MPOCThI M MOHSATHBI, HA MPAKTUKE OHU
OXBATBIBAIOT OOJBIIYI0 YaCTh COBPEMEHHBIX IPOEKTOB C ucHosib3oBaHueM WMU.
Cuuraercs, 4YTO KpYIHbIE, MHOIOYPOBHEBBIE NPOEKTHBIE 33/Ja4d HE MOLYT OBITh
peanu3oBaHbl 0€3 MPSAMOrO0 y4YacTHsl YEJOBEKAa, €ro TBOPYECKUX HAaBBIKOB,
HEMPEPHIBHON 3CTETHUUYECKON OLEHKHM M TOCIEAYIONIEH KOppeKTUPOBKOU. OOBIYHO,
npuMeHenne MM B apXuTekType HE XapakKTepHU3yeTCS CO3JAHUEM INMPUHLMIHAIBHO
HOBBIX (OpM, a pemiaemple JaHHBIM MOJAXOJOM 3aJa4d CTPOro OrPAHUYEHBI
orpeneneHHbIM HabopoM npaBuil. IHHOBAaIIMOHHBIN MIPOEKT BO3MOKHO BOILIOTUTH B
KU3Hb JIMIIb IIPU YCJIOBUM BBIXOJA 3a MPEAeibl OTPAaHWYCHHOIO JHaIla3oHa
IIEPEMEHHBIX BEJWYMH. BceiencTtBue 3TOro BU3YaJbHOE IIPEACTABICHHE IPOEKTA
MEHSIETCs, XOTSI U COXpaHsET MPUBBIUHBIN (opMaT U OyJIeT OTHOCUTHCS K TOMY K€
KJIaCCy apXWUTEKTYPHBIX OOBEKTOB, KaK M €ro mnpeAimecTBeHHUK. [lomumo 3toro,
WHHOBAIlMOHHOE IPOEKTUPOBAHHUE OMNPEHEIAETCS €me OOHUM  XapaKTEPHBIM
3¢ (dexToM: HENpeIBUJIEHHOE TMOBEJACHHE KOHCTPYKLUMU C MEXAaHUYECKOW TOYKHU
3penus. [lpy HCHONB30BaHWM 3HAYEHWM NEPEMEHHBIX, BBIXOASAIIMX 3a IPEACIHbI
CTAaHJAPTHOTO MHTEPBAJIA, BO3MOXKHO TOJIBKO TIIPU YCIOBUHM CYIIECTBOBAHUS
JOTOJTHUTENBHOTO MAaTEMAaTHYECKOTO0 YpPaBHEHHUS, CIOCOOHOTO OIKCATh YCIOBHUS
NOBEAEHUSI 00BEKTa, HaXOSAIIErocs B HOBOM JMana3oHe 3HaueHuid. KpearnBHOE
IIPOEKTUPOBAHKE, B CBOIO OUEPEIb, TPEOYET T0OABIECHHS B BBIYMCIUTEIbHBIHN MPOLIECC
HOBOI NMEPEMEHHOM. B CBS3M ¢ HAJIMYKMEM ONMCAHHBIX 3allPOCOB B MPOEKTHPOBAHUU
HECTAaHJAPTHBIX APXUTEKTYPHBIX IPOEKTOB, BO3HUKAET MHOXECTBO BOIIPOCOB,
KAaCaeMbIX BO3MOXXHOCTH IIpUMEHEHUs TexHojorud WM miig moucka HETUIIOBBIX
pemieHuii. C 3TOM 1IeNIbl0 MPOBOJATCS MacIUTaOHbIE HCCIIEIOBAHUSA, PE3YJIbTaTOM
KOTOpBIX JoJkHa ctaTh cuctema MU, cmocoOHas pa3pabarbiBaTh HECTaHIApTHBIE
penieHus 3a1a4 GopmMooOpa3zoBaHus.

Bnepsoie anroputmel MM ObliM MCHONB30BaHbl i1 AaBTOHOMHOTO
NpPOEeKTUpOBaHUS (OpPM B  SKCHEPUMEHTE aMEPUKAHCKUX  HCClieloBaTelen
Yuusepcurera Kapuern — Memnona B [TutrcOypre [139]. B nannoit pabote yueHsie
pa3paboTanu CHCTEMY, AHAIU3UPYIOLIYIO JACHCTBUS apXUTEKTOPOB U OOYUYEHHYIO
NOBTOPATh MX, CO3/JaBas HOBBIE CTPYKTYpbl M KOHCTpYKIMH. OcCHOBHas
OTJIMYUTENbHAS. YepTa TAKOrO MOJX0/a 3aKJII0YAaeTCsl HE B IAOJIOHHOM NMOBTOPEHUU
CYILIECTBYIOIIMX MPOECKTUPOBOYHBIX PEIICHU, a HamnpoTuB, B o0Oyuenuun WU
CaMOCTOSITEJIbHOMY  PEIIEHUI0 ONpPENETCHHBIX 3aJay Ha 0a3e ajJropuTMOB
YeJIoBeUeCKUX AeicTBU. B pesynbTaTe, paspaboTaHHas cucTteMa HEHPOHHBIX CceTel
MO3BOJWJIA C IOMOIIBIO IPOTHO3UPOBAHUS CTE€HEPUPOBATH YHUKAJIBHBIA IMPOEKT
JM3aiiHa MOCTa Ha OCHOBAHHMM HECKOJIbKMX TOJYYEHHBIX €10 paHHee M300pakeHui
peanbHBIX apXUTEKTYPHBIX COOpYXeHHIl. ONMCaHHOE MCCIIEOBAaHUE, BBICTYIAIOIIEE
ApKMM  TIPUMEPOM IPUMEHEHHS]  BBIUHMCIWTEIBHBIX MAIIMH B  KadecTBE
HEMOCPEJICTBEHHBIX  CO3JIaTeliell  COOpYXEHUHM, TMOOYKIAaeT  apXUTEKTYpHOE
COOOIIECTBO K ellie 00ee BHUMATEIIbHOMY PACCMOTPEHHUIO BOIIPOCOB O OyAyIIeH posin
NN B apxutekTypHOM (PopMOOOpa30BaHUM, €r0 3HAYEHHH U BO3MOMKHBIX MYTSX
pa3BUTHSL.
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CeroiHsi MHTEJUIEKTYaJIbHbIE CHUCTEMbI 3apEKOMEHJOBAIM ceOsl HE TOJIBKO B
nporeccax  (opmMooOpa3oBaHUs, HO W B COIYTCTBYIONIUX  HAIpPaBICHUIX
CTPOMTENBCTBA U 3KCIUTyaTauuu. Psa pa3padotok B obnactu MU u apXuTeKTypHOIro
Nv3aiiHa HampaBieHbl Ha CO3JaHUE MPUKIAAHBIX MPOrpaMM CO BCTPOCHHBIM
yOpaBisieMbM 00y4deHHEM. ABTOpHI pabOT yTBEPKAAIOT, YTO OTO IO3BOJSIET
MPOEKTUPOBILMKY UCIIOIb30BaTh JJAHHBIC HHCTPYMEHTHI KaK CPEJICTBO UCCIEAOBAHUS
MIPEAMETHON 00JIaCTH, OTIPEACISIEMO KOHKPETHRIMHU TPEOOBAHUSMH TTPOCKTA WITH UX
WHIMBUAyanbHbIME 3amipocamu [105]. MickyccTBeHHBIN MHTEIUICKT JKe MIPUMEHSETCS B
CTPOUTENIBCTBE [IJII ONTHUMHU3ALMU IPOEKTUPOBAHUS, YIPABICHUS IPOCKTAMH,
oOHapykeHus 1edeKTOB, OILICHKA CTOUMOCTH paboOT, MOBBIIIEHUS 0€30MaCHOCTH Ha
O00BEKTaX M ONTUMHU3AIMK JIOTUCTUKH. Tak, Hampumep, ¢ MmoMouibio apoHoB u MU
MO>KHO aBTOMATHUYECKHU BBISBISATH JAEPEKThI HA COOPYKEHUSIX, a CUCTEMbI Ha OCHOBE
NN nomoraroT NpOrHO3UpPOBATH CPOKH M 3aTpaThl HA MPOEKThl. ABTOHOMHBIE
YCTPOMCTBA — JPOHBI, PAHEE HCIOJIb3YEMbIE HUCKIIOUUTEIBHO ISl ChbEMKH, Celdac
CIIOCOOHBI OCYIIECTBIATH COOp JaHHBIX, HAOJIOJCHUE 3a KOTOPHIMU TapaHTHUPYET
TIIATEIbHOE UHCIIEKTUPOBAHUE CTPOUTEIBHBIX paboT. B Poccuu ctpoutenu Havamu
ucnosib3oBath MW nisi cocTaBieHUs TEXHUYECKUX 3aJaHM M pacuera 3arpar.
HecmoTps Ha MON0XKUTENBHBIE OT3BIBBI, HESICHO, CMOKET JIM OH MOJTHOCTBIO 3aMEHUTH
YeIIOBEUECKUI OTBIT U AKCIepTU3y [29].

B pamkax  MOAyJNbHOM  apXUTEKTypbl  MpejjiaraeTcss  NPUMEHEHHUE
camocToaTenbHol 3D-neyatn cocTaBHBIX yacTed ¢ ucnoib3oBanuem WNU. Jlannas
TEXHOJIOTUS OOBEAUHSET POJIM CTPOUTENSI M apXUTEKTOpa, MO3BOJISISL CO3/1aBaTh
COOpy>keHus 0e3 ydactus yenoBeka. Tak, B 2016 romy Ha BBICTaBKE MEPEIOBBIX
TexHoJoTuii B Amcrepaame aBTopbl craprama Al Build mpeacraBunm mpoekt, B
KOTOPOM OBLIIM HUCIIOIB30BaHbI rpaduyecKue MpoLecCcophl ISl 3amycka KOMOMHAIINH
QITOPUTMOB, TIOBBIMIAIOIIUX CKOPOCTh M TOYHOCTh KpymHOMacmTaOHou 3D-nevatu
[103].

Ha ocHoBanum psa pacCMOTPEHHBIX BO3MOXXHOCTEW TexHosiornii MU B
MPOEKTUPOBAHUS MOYKHO CJI€TIaTh BBIBOJ O MEPCIEKTUBHOCTH JIAHHOTO HAIPABJICHMUS.
BepostHee Bcero, B OyIylieM pacnpoCTpaHEHHE [aHHOTO HUHCTPyMEHTa OyAeT
MOBCEMECTHBIM, CYILIECTBYIOIME MUGPOBbIE METOABl OyIyT YIy4dIllleHbl H
aBTOMATU3UPOBAHbI Oy1aroapsi HEUPOHHBIM TEXHOJIOTHSIM.

VhpapieHue  TOPOCTPAHCTBOM  Ha  OCHOBE  QJaNTUBHBIX  METOAUK
peaycMaTpuBaeT UCIOJIb30BAaHUE HEHUPOHHBIX CceTed IS aHalu3a JaHHBIX 00
WCITIOJIb30BAHUU MPOCTPAHCTBA M €r0 ONTUMHU3AIMU. DTHU CETH CIIOCOOHBI Mpe/iaraTh
PEKOMEHIAIIMU TI0 PACIOJIOKECHUIO MEOeH, OpraHu3aui padounx 30H, WIN JaXKe
MOTYT MOJYJIMPOBATh Pa3MEUIEHUE MEPEropoAOK I JOCTHKEHUS MAaKCUMAJIBHOTO
koMpopta u 3PGHEKTUBHOCTH WCIOIB30BAHUS TMPOCTPAHCTBA. TakuMm 00pazoM,
HEUPOCETH KaK TMEPCIEKTUBHOE HAMPABJICHUE B APXUTEKTYPHOM MPOEKTUPOBAHUU
MOT'YT PEBOJIIOIMOHU3UPOBATh MPOIECC MPOCKTUPOBAHUS, oOecreunBas riyOoKoe
oOy4eHre U aBTOMaTUYECKOE CO3/JaHUE ONTUMHU3UPOBAHHBIX JU3ANHEPCKUX PEIICHU.
B »TOoM cerogHsi Halia okpyskaroias cpeia IMOCTOSHHO oO0pabaThIBaeT JaHHbBIC, U
MHOTHE €€ KOMIIOHEHThl (PYHKIIMOHUPYIOT B PEKUME pealibHOro BpeMenu. [lo cyTw,
MBI JKUBEM B MUpE, IJle MHOTHUE BEIIU POOOTHU3UPOBAHBI U aBTOMAaTU3UPOBAHbBI. ITOT
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MUp (popMUPOBAIICS THICSUETETUIMU PYUHBIM TPYIOM, a 3aT€M ObLIT aBTOMATU3UPOBAH
C TTIOMOIIIBIO MAIITMH W TIPOTPAMMHPOBAHHUS, JIs "'poOOTH3aNN" O3HAYAOIIIEE MAIITHHY
WIN CUCTEMY, KOTOpasi aBTOMaTHYeCKu 00pabaTbiBaeT MHPOPMAIUIO U JACHCTBYET B
pealbHOM BpeMeHH. TakuM 00pa3oM, Halla peajbHOCTh — 3TO Cpefa, TJe JIOAN U
pOOOTHI TECHO B3aWMOJEWCTBYIOT, M TJ€ JIIOJU CTAaHOBATCA YacThio Bce Ooiee
CBSI3aHHOH ¥ aBTOMAaTHU3WPOBAaHHOM crcTeMsl [137].

HUcxona w3 aHanmm3a paszgena, dKCHEPUMEHThl ¢ ucrnoib3oBanueM WU kak
WHCTPYMEHTA TMOKa3bIBAIOT BechbMa OOHajexuBaomue pe3yiabrathl ([Ipunoxenne A
Puc. 1.56). Takum o0Opa3om, NMPUMEHEHUEC HEHPOCETEH B apXUTEKType OTKPHIBACT
HOBBIC TEPCIEKTUBBI, HO COIPSIKEHO C psAgoM mpodiieM. TexHomoruyeckue
OTpaHUYCHMs BKIIOYAIOT B CeOsl HENOCTATOK JAHHBIX JJI OOy4YEHHUS U CIO0XKHOCTb
WHTEPHpPETAlUA  PE3yJIbTaTOB. OKOHOMUYECKHE TMPEMATCTBHUS 3aKIIOYaloTCs B
BBICOKHMX 3aTpaTax Ha o0opyJaoBaHMe U OOydeHHE, a TaKkKe B HEO0OXOIUMOCTHU
MOCTOSIHHOTO OOHOBJICHHMSI MOJIeJied. OTHUYECKHE BOIPOCHl KacaloTci pHUCKa
aBTOMATH3allUM, 3aBUCUMOCTH, TMPOOJEM JOCTYMHOCTH U HHTEIUIEKTYaJbHOU
coOcTBeHHOCTU. KpymnHble KOMMAaHMM O00Jalal0T pecypcamH il YCIEIIHOIO
BHEJJPEHUSI TAaKUX TEXHOJIOTUH, TOTJIa KaK Majble MPEINpHSITHS CTaJKHUBAIOTCS C
(UHAHCOBBHIMU U TEXHOJOTHYECKUMH OTPAHUUYCHUSMH, YCUIIMBAs TEXHOJIOTUYECKUI
pa3peiB B unayctpun (ITpunoxenue /| Puc. 1.59).

5.3 [IlepcnekTuBbl pa3BuTHS HUPPOBOH KYJLTYPHI B CO3JaHMHU
WHHOBAIMOHHOI apxuTeKkTypsbl Kazaxcrana

['ocynapctBennas nporpamma Crparerus «Kazaxcran-2050. "YMubie" ropoaa,
Kotopas Obuta yrBepxkaeHa [locranoBnenueM IpaBurenscrBa Pecniyonuku Kazaxcran
ot 12 nexabpst 2017 roma Ne 827, nane ¢ pazButreM nporpaMmmsbl " TexXHOIOTHYECKOe
oOHOBJeHHE U IM(poBU3anus" B 3TOM KOHTEKCTe HH(poBas TpaHchopmaius B
pamkax ctpaterun «Kaszaxcran-2050» [82]. llems Ilporpammbl HareneHa Ha
YCKOpEHHE 3KOHOMHUYeCcKOro pocta KazaxcraHa u yiydiieHue OJaroCOCTOSIHUSI €ro
IpakJiaH C MOMOIIbI0 UHTEHCUBHOW MHTETPAIlUU U ITUPOKOTO BHEIPEHUS ITU(POBBIX
TEXHOJIOTUW, NMPUYEM KIFOUEBBIM NPHOPUTETOM BBICTYIIA€T KOHLENUMUsA 'yMHBIX'"
ropooB. OCHOBHOE€ BHHMMaHHE B CPEAHECPOUYHOW TEPCIEKTUBE YJEseTcs
ONTUMU3AIMU TOPOJICKUX YCIOBUN Yepe3 UG POBU3AIUIO, UYTO BEIET K MOJACPHU3AIINU
rOpoACKOM WH(MPPACTPYKTYpPhl U TMPEJOCTABICHUIO KAayeCTBEHHBIX YCIYr JJid
HacesneHus. Barmsin B Oyayiiee moapasymeBaeT mepexon 3KoHoMuKu Kaszaxcrana k
HOBOM MapagurMe — K MHHOBAITMOHHOW, YCTOWYUBON U ITU(POBOIN MOJIEIN PAa3BUTHS
rOpOJIOB.

B XXI Beke HaOmromaercs BceoOIee pacnpoCcTpaHeHUE KOHIICTIITUHY ""3eJICHOM
apXUTEKTYpHI" B MpOIECCE MPOEKTUPOBAHUS U CTPOUTEIHCTBA 3JAaHUN PA3IUYHOIO
Ha3HAYEHUsA, BKIIOYAs 3JaHUd JJISI CEIbCKOXO3SMCTBEHHBIX TMOCENEHUH. ITa
TEHJICHIIUS OKa3bIBaCT 3HAYUTEIbHOE BIUSHUE HA (OPMUPOBAHUE KaK MPEIMETHOTO,
TaK M  ApPXUTEKTYPHO-TIPOCTPAHCTBEHHOIO  OKPYXKEHHUS, MEHSS  KpPUTEPUU
dhopMUPOBaHUS APXUTEKTYPHBIX TUIOB 31aHUN. B KOHTEKCTE MOCTOSIHHOTO Pa3BUTHUS
U Tporpecca, BaKHYI POJIb B TOBBIIIEHWH KAa4YeCTBA JKU3HU B MAaJbIX CEJIbCKHUX
MOCEJIEHUAX WIPAIOT MPOTPECCUBHBIC COIMATBLHO-TIPOCTPAHCTBEHHBIC MPUHITUTIIBI
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OpraHu3allid  TPOXUBAHUS, KOTOpPbIE  CONPHUKACAIOTCS C  APXUTEKTYpPHOU
JEeSATENbHOCThI0O W nudpoBuzanmert. OmpeneneHue WX  BIUSHUS — HUMEET
NEPBOCTENEHHYI0O  BXHOCTh i1  (OPMHUPOBAHUS  TUIOJOTUHU  OOBEKTOB
CEJIbCKOXO3SIICTBEHHOTO ~ CTPOMUTENIbCTBA,  NPEAYCMAaTPUBAIOIIMX  HWHTEHCHUBHOE
B3aUMOJICUCTBUE C MPUPOJHOM CPENOM U COBPEMEHHBIMH TEXHOJIOTHYECKUMU
pecypcaMu  CEIbCKOXO3SIICTBEHHOM  JESATENbHOCTH,  BKIIOYas  LHU(POBBIC
UHCTpyMeHTHl. HoBble TOAXOABI K MPOCKTHUPOBAHHIO, BKJIIOYAs LHQPOBHIE,
aKIIEHTUPYIOT ~ BHUMaHW€  HA  3HAYUMOCTH  DJKOJOTMYECKUX  acCIEeKTOB
CEJIbCKOXO3SIICTBEHHOM NIEATENIbHOCTH, B OCHOBE KOTOPBIX JIEKUT HCIIOJIb30BAHUE
MPUPOIHO-KIUMATHYECKUX PECYPCOB MECTHOCTH Y MPUHIIUIIBI YCTOMYHUBOTO Pa3BUTHUS
U CcoXpaHeHHUs mpupoasl. Bce 3To moapazymeBaeT MNPUMEHEHHE COBPEMEHHBIX
TEXHOJIOTUA I ONTUMM3ALMU TMPOIECCOB U TOBBIMIEHUA 3PHEKTUBHOCTH
UCIIOJIB30BAaHUSI pecypcoB. Bce 53TO HampaBieHO Ha JIOCTHIKEHUE CUHEPTHH
TUIIOJIOTHYECKUX OCOOEHHOCTEH AapXUTEKTYpPHOM Cpeabl aBTOHOMHBIX CEJIbCKUX
HoceJIcHUI Ha TeppuTopuu Ka3zaxcrana ¢ mpuMeHeHneM TexHoorui [32].

[lepcnexkTuBbl pa3BUTHUS LUPPOBOM KyJIbTYphl B CO3JaHUM WHHOBALMOHHOMU
apxuTekTypsl B Kazaxcrane npeacTaBisitoT 3HAYUTENbHBIA MOTEHIUAI JJI Pa3BUTHUSA
COBPEMEHHOW ApXUTEKTYpbl W YIY4YIIECHHs TOPOACKOM cpenapl. BHenpenwue
COBPEMEHHBIX  IU(PPOBBIX  MHCTPYMEHTOB  NPOEKTHUPOBAaHUSA, TaKHUX  Kak
napamMeTpuyeckoe  MOJEIHUPOBAHUE,  AITOPUTMHUYECKOE  MPOCKTUPOBAHHE U
BUPTyaJbHas pEajbHOCTh, IO3BOJUT KAa3aXCTAaHCKUM apxXuTeKTopaMm Oolsee
3¢ (HEeKTUBHO U TOYHO pa3pabaThIBaTh HHHOBAIIMOHHBIE apXUTEKTYpPHBIE POPMBL. DTO
IOMOXET CO3/1aTh YHHMKaJIbHbIE M (YHKIUOHAJIbHBIE 3/1aHUS, COOTBETCTBYIOIINE
COBpEMEHHBIM  TpeOoBaHMSIM U  noTpeOHocTsM. Buenpenne  3D-meuatw,
pOOOTU3UPOBAHHOTO CTPOUTEIHCTBA W ApYyruxX HUPPOBbIX (PabpUKAIIMOHHBIX
TEXHOJOTMM TMO3BOJIUT pEaIU30BbIBATH CIIOKHBIE apXUTEKTypHble (OpMBI U
CTPYKTYpbl, @ TakKK€ COKpaTUTh BpeMsl M 3aTpaTbl Ha CTPOMUTENIBCTBO. ITO
CIIOCOOCTBYET Pa3BUTHIO MHHOBALMOHHBIX M SKOJIOTUYECKH YCTOMYMBBIX PEIICHUN B
apxutektype Ka3zaxcrana. Pa3BuTHE WHTEPAaKTUBHBIX M YMHBIX CHUCTEM B
apxutektype Kazaxcrana mnomoxkeTr co3nath Oosee KOM(OPTHYIO U yAOOHYIO
rOpoJICKYy0 cpeny. [I[pumeHnenune ceHcopoB, ceteit UHTepHeT Bellei 1 HICKYCCTBEHHOTO
MHTEJUIEKTa MO3BOJIUT CO3/1aTh a/IallITUBHBIC U MHTEJUIEKTYaJbHbIE 3/1aHHSI, CHOCOOHBIE
pearnpoBaTh Ha MOTPEOHOCTH MOJIb30BATENE M ONTHUMHU3UPOBATh HMCIOJIb30BAHHE
peCypcoB.

[lo mHeHuio aBTOpa, B paMKax «IU(POBHU3AIMKU» OCHOBHOE BHHUMAaHUE
yACNAETCS BIUSHUIO IMHQPPOBBIX TEXHOJIOTUH Ha MPOGECCHOHAIBHYIO cdepy
apXUTEKTYphl U Ha 00pa3oBaTebHBIN Mpolecc B 3Toi obnactu. C 0IHOM CTOPOHBI,
MIPOUCXOAUT MaciTabHas Tpanchopmalusi o0pa3oBaTEeIbLHBIX METOJIOB U MPOTPAMM,
O0COOEHHO B KOHTEKCT€ BCTyIUIeHHS B bomoHckuii mporecc. DTOT mporece
MO/IPa3yMeBaeT PaJUuKAIbHYI0 MOJAEPHHU3ALMIO TUCLIUIUIMH U y4€OHBIX MPOTpaMM, B
TOM 4HuCJEe B IpeaMere "ApXUTEKTypHOE MPOEKTHUpOBaHuUE", Tie 0c000€ BHUMAHHE
yAENAeTCs] KOMIIBIOTEPHOMY MOJENUpoBaHu0. OgHaKo, HECMOTpPsI Ha MPU3HAHHOE
3HaueHHE MH(OPMAIIMOHHBIX TEXHOJIOTH B COBPEMEHHOW CTpaTerud pa3BUTHUSA, UX
BHEJI[PEHUE B APXUTEKTYPHOE OOpAa30BaHUE OCTAETCS HECHCTEMATHU3MPOBAHHBIM U
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4acTO OCHOBBIBA€TCS HA HWHTYUTUBHBIX TOJXO0JaXx. OJTO MOXET TMPUBECTU K
NEPEOCMBICIIEHUIO AKLEHTOB B 00pa30BaTEIbHOM IMPOLECCE, YMEHbIIAs 3HAYECHUE
TBOPYECTBA M XYI0KECTBEHHOM SKCIIPECCUH B MOJIb3Y TEXHHUYECKUX actekToB [60].

[udppoBas  KymbTypa  CHOCOOCTBYEeT  pa3BUTHIO  YCTOWYMBOTO U
sHeprodPekTUBHOrO TMOAXO0Ja K apxXuTekType. Mcmonmp3oBaHue IHQPPOBBIX
MHCTPYMEHTOB TO3BOJISIET aHATU3UPOBATh U ONITUMU3UPOBATH SHEPTONOTPEOICHNUE U
UCIIOJIb30BAaHUE PECYPCOB B MPOEKTax. BHeIpeHWe WHHOBALHMOHHBIX CHCTEM
HEProcoepekeHuss U BO30OHOBISIEMbIX HICTOYHUKOB SHEPTUH MTOMOXKET 3HAUUTEIHHO
ONTUMM3UPOBATh ATH Tpouecchl. C MOSBICHHEM HUHTEPHETA B MUPE E€KECEKYHIHO
reHepUPYeTCs U LHUPKYJIUPYET OTPOMHOE KOJIUYECTBO MH(MOpPMAIUU, BMECTE C 3TUM
TEXHOJIOTUYECKHI MpOrpecc MNpOAOKACT YCKOPAThCA. B Takux mepeMeHYUBBIX
YCJIOBUSIX KapTHMHA MUpa YeJlOBEeKa TPaHCHOPMHUPYETCs, POBHO KAaK €ro 3arpochl U
HyX1bl. HaOmiomaercss oOmiasi TEHACGHIMS JIBIXKEHHST OT OOOCOOJIEHHOCTH K
CBSA3aHHOCTH, OT CTA0MJIILHOCTH U YCTOMYMBOCTU K XaOTUYHOCTH, COieprKalieil B ceOe
YHOPSIOYCHHBIE CTPYKTYpbl. Bce 3Tu TpaHcpopmamuu TposSBISIOT O ceds B
YCIOXHSIOMUXCS Tporeccax GopMooOpazoBaHusi, KOTOPbIE BO MHOIOM OTpPaxKaroT
COCTOSIHUA U CTPEMJIEHHS] COBPEMEHHOIO O0IIIECTBA.

B cBsi3u OBICTPOM U, 3a4aCTyI0, HETIPEACKa3yeMbIM Pa3BUTHEM TEXHOJIOTUH, Ha
JTAaHHBIA MOMEHT CJIOKHO MPEAYTaiaTh Kak OyIeT BBITIIAACTh apXUTEKTypa Iaxe depes
HECKOJbKO JieT. B Oynymiem mporeccsl cilusHHs UU(DPOBOTO U PEATILHOIO MHUPOB
BEPOATHEE BCETO MPUBEAYT K HACTYIUJICHUIO PsiAa MEPEIOMHBIX ISl apXUTEKTYphI
MOMEHTOB, KOTOpbIE MOTIYT HMMETb KaK IOJOXUTEJIbHbIE, TaK U HETaTUBHBIC
HOCIEACTBUS ISl pA3BUTHS JUCLUILIUHBIL.

B  koHTekcte TpaHcopmanuu = B3aMMOOTHOIICHWN  apXUTEKTYpPhl U
KOMIBIOTEPHBIX TEXHOJOTUH aBTOp padoTel [0] BBIABUraeT TpPU BO3MOXKHBIX
KPU3UCHBIX CIO’KETa, KOTOpbIE B OyJyllleM MPUBEAYT K INI0OATbHBIM U3MEHEHUSIM B
00JIaCTH apXUTEKTYPBI:

1) cnyyaitHOE BOSHUKHOBEHHE ()OPMBI;

2) TnobaJbHOE U3MEHEHHE MacITada apXUTEKTYPHI;

3) TEeKTOHWYECKHE MPeoOpa3oBaHUs;

4) W3MEHEHHE ICTETUYCCKUX BO33PCHUI;

5) yCKOpeHHe TeMITOB BO3BEIICHHS COOPYKCHUH.

[lepBBIii acmeKkT OYAYyIIETO COCTOSHUS APXUTEKTYPHlI, C KOTOPHIM CIEHHAIHCTaM
BO3MOXKHO NPUIETCS CTOJKHYTHbCS YK€ COBCEM CKOpO, KacaeTcs mnpeoOianaHus
CIIy4allHbIX CHHTETHYECKUX (opM, mojyuyaeMbIX B pe3yibTare BblIOOpa U3 psina
reHepupyembix Bapuauuil. PopmMooOpa3oBaHHWE TMpPU TaKOM CLEHapuu Oynaer
CTPOUTHCS HA MPOTPAMMHOM MOJICIIUPOBAHUH, BCTYIIAsl B KOH(IIUKT C TPAAUIIMOHHBIM
XYJI0’)K€CTBEHHBIM 3aMBICIIOM apxXUTekTopa. [lanee npuBOAUTCS CLieHApHii, B KOTOPOM
pou3oiieT olIee u3MeHeHrne mMacmrTadba u GOpMbI APXUTEKTYPHBIX COOPYKCHHI.
JIaHHBIM ~ NPOrHO3  MOSABWICA B pe3yJibTaTe  aHaiau3a  CyLIECTBYIOLIMX
IpafOCTPOUTENBHBIX TEHCHIINH B KPYITHBIX METAIOJIMCaX, TI€ 3AaHHsI CTAHOBATCS BCE
0osiee BHICOTHBIMHU M a0CTpakTHBIMU. B KadecTBe PKOTO MpUMepa MOKHO MPUBECTU
BO3HMKHOBEHUE TaK Ha3bIBaeMOW «0J100-popMbI», CcO3JaBaeMOM MPU TMOMOIIH
KOMIBIOTEPHBIX CPEACTB H TPEACTABIAIONIEH Cco00i HEOOBIYHBIE, WHOTA
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oechopmeHHbIe, reoMeTpudeckre GUryphl. 31aHUEM-0JI00 CUUTACTCSI TTOCTPOCHHBIM
apxutrekropamu Cnaiiopykom JI. 1 Octepxeiicom K. Bonnbiii [1aBUNIbOH, KOTOPBIA,
NOMHMMO HaJU4usg HECTaHJApTHOH (OpMBI, MpPHUMEUYATENeH CBOEU 3JIEKTPOHHO-
MHTEPAKTUBHOW BHYTPEHHEU cpenor. PaaukanbHble M3MEHEHUs B TOPOJICKOM cpele
MOTYT MPUBECTH K HEKOTOPOMY OTUYKICHUIO apXUTEKTYPhI OT OOIIECTBA, TOCKOJIBKY
CYILECTBYET CJIOXKHOCTh BOCHPHUATHS YEJIOBEKOM COOPYKEHH HENPUBBIYHOW U
HenorndyHoM (opMbl. TeKkTOHWYECKUM ClIEHapuil MOJpa3yMeBaeT, 4YTO B XOJE
NanbHEeHero BHEAPEeHUs] MUGPOBONM KYJIbTYpbl W3MEHUTCS MPUBBIUHAS HEpaAPXHUs
yacTel COOPYKEHHUS U UX 3HAYCHHUS. YIKE celuac MOKHO 3aMETUTh PACTIPOCTPAHEHHE
HEIPEPBIBHBIX CTPYKTYP, B KOTOPBIX HECKOJIbKO KOHCTPYKTHUBHBIX (YHKIUU
BBIPDAKEHO OJHHUM »JJIEMEHTOM. B JaHHOM KOHTEKCTE MOIYJISIPHO MOHOJHMTHOE
CTPOUTENIBCTBO, KOTOPOE IPUMEHSIETCS AJIsl BO3BEACHUS KaK TUIIOBBIX 3aCTPOEK, TaK U
OPUTHHAJBHBIX  ApXUTEKTYpPHBIX  MpoekToB.  Crnoco®  CTpOUTENbCTBA €
UCIIOJIb30BAHUEM MOHOJIMTHOTO  JKEJIE300€TOHA pAacIIMpSieT BO3MOXKHOCTH B
dbopmupoBaHnu (POpPM U CO3HAET LEJIbHBIE KOHCTPYKIMHU BBICOKOW mpouHoctu. Ha
OCHOBAHHMH 3TOr0 HCCIEAOBATENN NPHUXOAAT K BBIBOAY, YTO B OyAylIEM BO3MOKHO
KapJMHAIbHOE MEPEOCMBICICHUE CAMOr0 NPUHIMIA TEKTOHMKH, WM K€ BOBCE
3aMEIlEHHE €ro HEKUM HOBBIM MOHSATHEM. TakKe, CyIEeCTBYET MPEANOI0KEHUE, YTO
CKOPOCTh MEPECTPOMKU MPOrpaMMHOTO METOAAa B TE€UEHHUE CIEAYIOIIMX JIeT Oynaer
TOJIBKO yBEJIMYMBATHCS, CHUMAas MHOMKECTBO OrPAHMYEHUNA B aAPXUTEKTYPHBIX
sKcrepuMeHTax. Takas cBoOoja B CO34aHUU (OPM MOXKET NPUBECTU K OBICTPBHIM
U3MEHEHUSAM 3CTETUYECKHX BO33PEHUAX apPXUTEKTOpa, PE3YJNbTaTOM KOTOPBIX
HOCIYKUT MOSIBJICHUE MHOXECTBO Pa3HOOOPa3HBIX, OBICTPOMEHSIOLIUXCSA CTUJICH.
[TomuMO 3TOrO, y HCCIEIOBATEIE €CThb CEPBE3HBIE OINACEHHs Kacaemo
YKPEIULIOIENCS TEHACHIIMN YMEHBIIEHHS] BpEMEHHU CTPOUTENBCTBA. CEeroiHs MOXKHO
HaOJII0JaTh U3MEHEHUS B CTPYKTYpPE EATEIbHOCTH apXUTEKTYPHBIX U CTPOUTENIbHBIX
KOMaHJ:  OOJBUIIMHCTBO  BHAOB  pabOT HA  CTPOUTENBHBIX  IUIOMIAJIKaxX
aBTOMATU3UPOBAHbI, 3aCTPOWKa HE TpeOyeT MHOIO0 BPEMEHH U, B MOJABJISIOIIEM
OOJBIIMHCTBE CIY4YaeB, MPOM3BOAMUTCS MO CXOKUM IUIAHAM C HECYIECTBEHHBIMU
paznuuusiMu B 1u3aiine. Kpaline BeposiTHO, UTO B OyAyIlEeM Y€JI0BEUECTBO CTOJKHETCS
C TaKk HAa3bIBAEMBIM KPU3HCOM YHUKAJIBHBIX TOPOJOM, KOIJa B OKpPYXaloleM
POCTPAHCTBE OYIyT Mpeo0IiajaTh TUNIOBBIE O€3JIMKUE MPOCTPAHCTBA.

[IpensioxkeHHbIE BapUaHTBl BO3MOXKHBIX CIIEHAPUEB HEOOXOAMMO TIIyOOKO
aHAIM3UPOBaTh M YYWUTHIBATH B 3aJlaHUM BEKTOpA PA3BUTHSA ApXUTEKTYphl. Taxxe,
3HaHWE U TOHUMaHue OyAyIIUX MPOLIECCOB MOXKET MOMOIIb TOATOTOBUTHCS K JaHHBIM
NEPEJIOMHBIM TOYKaM M MPU HMX OCYIIECTBIEHUU MOCTAPaThCd MUHUMU3HPOBATH
HETraTUBHBIE MOCIEICTBUS U MOJIYUYUTH OOJIbIIE MOJI0KHUTEIbHBIX 3(P(HEKTOB.

B cBA3M cCBfI3aHHAs CO CTPEMUTENBHBIM Pa3BUTHEM U BHEAPEHHUEM
KOMITBIOTEPHBIX TEXHOJIOTHMI CErofHs B APXUTEKTYPHOW Cpele CYLIECTBYET
00€CIOKOEHHOCTh, Kacalollasicsi CHUKEHUE CIpoca B CHEIHUAINCTAaX, KOTOpOEe B
OynyiieM, 1Mo MHOTOYMCIIEHHBIM IpPOrHO3aM, OyJeT juilb ycyryonarbes. Cucrema
TpaJAMLIMOHHBIX Tpodeccuil paspyiiaercd HU(GPOBBIMU TEXHOJOTHUSAMH, U MHOTHE
KOMITIETEHLIUH, BOCTpEOOBaHHBIE paHHEE, ceiluac BCe yalle NopydaroTcss podoTaMm u
KOMIIblOTEpaM. B Onwmkaiiime roabl BEpOsSITHEE BCErO0 PE3KO BCTaHET BOIPOC O
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nepekBaidukanuu. Cl0XKHO CKa3aTh, HACKOJIBKO PaIUKAIbHO OYIyT MPOUCXOJUTh
3TH U3MEHEHUs, HO OJIHO SICHO TOYHO: B CKOpOM OyayIiieMm mpodeccusi apXuTeKTopa,
KaK U MHOXECTBO JIPYTHX, MPETEPIIUT CepPhe3HbIC U3MEHEHUS U OyAeT OXHUAaTh OT
CHELUATNCTOB HOBBIX KOMIIETEHIUH.

HccnenoBatenu Bo3iaraioT OOJBIIME HAASXKIbl Ha OyIylide BO3MOXKHOCTH
TpexMepHOM mnedaTu. JlaHHasg TEXHOJNOTMsA KaXeTcs KpauHe NEpPCIEeKTUBHOW WU,
BO3MOYKHO, B OyaynieM OyJeT MOBCEMECTHO NPUMEHSATHCS BO MHOTHMX O00JacTsIX, B
YaCTHOCTU B apXUTeKType. CTpPOUTENBCTBO CTAHET aBTOHOMHBIM, 0oJiee OBICTPHIM U
TOYHBIM.

B nmnocnenHee gecATWIIETHE, KaXeTCA, BEPHYJCS HHTEPEC K PA3BUTHUIO
KOCMUYECKOW MPOMBIIIUIEHHOCTH, KOTOPBI ObLI HECKOJIBKO 3aTOPMOKEH CO BPEMEH
CCCP. B vactHocTH, komnanueit SpaceX ObUT BO300OHOBJIEH OOIIECTBEHHBIN HHTEpEC
K OCBOECHHMIO KocMmoca. IlyTemiecTBusi K IUTaHETaM COJIHEYHOM CHCTEMBI YXKE HE
KaKETCAd TakoM (aHTaCTUKOM Kak BHJEIOCHh 3TO panblie. CeromHs MPOUCXOAUT
JIOBOJIBHO OBICTPOE Pa3BUTHE KOCMUYECKOM MPOMBIIUIEHHOCTH: MOCJIEI0BATEIbHO
IIPOUCXOMSAT TECTOBBIE 3allyCKU PaKeT ¢ O€30MacHOM IMOCAagKOM Ha Pa3IHYHBIX
MOBEPXHOCTAX,  pa3pabaThIBalOTCS  KOCMHUYECKHE  KOpaOiu  MHOIOpPa3OBOIO
UCIT0JIb30BaHUsA. BO3MOXKHO yke Onrbkaiiline K HaM MOKOJIEHUSI CMOTYT OOBIBATh HA
Mapce u TOraa, BO3SHUKHET HEOOXOAMMOCTb BO3JABMKEHHUS HOBBIX apXUTEKTYPHBIX
coopy:keHul 3a npenenamu 3emiid. Kak paz-taku B 0071aCTH OCBOEHUS KOCMUYECKOTO
MPOCTPAHCTBA TexHoJIorusi 3J[ mewyaTu 30aHUl BIUCHIBAETCS KaK HENb3s Jy4lle
Onmarogapsi cBoeil aBTOHOMHOH paboTe M OTCYTCTBUM HEOOXOAMMOCTH B OOJIBIION
KoMaH/e padounx. B OyayiieM naHHash TEXHOJOTUS MOXET MOMOYb B BO3BEIECHUU
COOPYI)KEHHH Pa3IMYHOr0 Ha3HAYCHHSI HA TIOBEPXHOCTH IPYTHX miaHer [122].
CoBpeMEeHHOE HayuyHOE COOOIECTBO CEPhE3HO OOECIIOKOEHO TEKYIEH SKOIOTHUECKON
00CTaHOBKOM, 00YCIIOBJICHHON IMaryOHBIM BIUSHHEM YEIIOBEUYECKOM JIEATCIIBHOCTH HA
npUpoAHbIe Tpoecchl. Bo Bcex cdepax mpou3BOAUTENN CTPEMATCS K IPOU3BOICTBY
Oe3omacHbIX [JIs OKpy)Karoumed cpeabl NpOAYKTOB, JaObl CHU3UTH CKOPOCTh
MPOUCXOSIINX CErO/IHA KIIMMATUYECKUX U KOJIOTUYECKUX U3MEHEHUN. APXUTEKTYpa
TaKKe YK€ JaBHO 3aHUMAaeTCs pa3pabOTKOW COOpPYXKEHUW ¢ MHUHUMU3AIuen
HEraTUBHBIX BO3JEHCTBUM HA MNPUPOAY, YMEPEHHBIM IMPUMEHEHHUEM MaTepHaloOB,
DHEPIMM W TPOCTPAHCTBO. JlaHHOE HampaBiIEHUE TMOJYYWIO Ha3BaHUE DKO-
apXUTEKTypa, KOTOPOE C MPUXO0I0M HOBBIX HU(DPOBBIX METOIOB MOIYUYUIO MHOKECTBO
MOJIE3HBIX MHCTPYMEHTOB Ul pealu3alyyd HIEU HKOJOTMYHOIO IMPOECKTUPOBAHMS.
ABTOpel pabotel [118] mpenmnararoT MOBOJIBHO MHOTOOOEHIAIONIUN TaHAEM HKO-
apXUTEeKTypbl U UHCTPYMEHTOB CAIIP, KOTOpbI MO3BOJUT CO3AATh Pl YIIPOIIAKOLIUX
IPOEKTUPOBAHUE IKOJIOTUYHBIX 0OBEKTOB HHCTPYMEHTOB. OUeBUIHO, UTO B OyIyIIeM
JlaHHAsl TEHACHIUS B MNPOCKTUPOBAHWU CTAHET OJTHOM M3 BaXKHEWIIHMX B BOIPOCAX,
KACAeMbIX OKa3bIBAEMOI'O UM BIIMSHHS HA KOJOTHYECKOE COCTOSHHUE IIAHETHI.

[udposas apxutexkrypa (LIA) mpeasaraeT nepcreKTUBbl U OTPaHUYCHMS,
CBA3aHHBIE C AaJanTUBHbIM (opMooOpa3oBaHueM, LUPPOBON KyJIbTYypol U
okpyxatoiieit cpenoil. CoBpeMeHHbIE MyOJHMKAlMK AaKUEHTUPYIOT BHHMAaHHUE Ha
B3auMocBs3u Mexay LA u aganTtuBHBIM (HOopMOOOpa3oBaHUEM, a TAKXKE HA POJIH
HU(POBBIX TEXHOJOTUA B MPOEKTUPOBaHMH. (OTMEUYaercs, 4YTO COBPEMEHHbBIC
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MPOECKTUPOBIIMKH PabOTAIOT B KOHTEKCTE BUPTYAIbHOMN peaibHOCTH, M UX TBOpYECKas
UHTYHUIUS  TOJJCPKUBACTCS  BO3MOXXHOCTSMH ~ MPOTPAMMHBIX ~ KOMILIEKCOB,
Mpeaiaralonux HeJIMHEeHHbIE, KPEaTHBHBIC U (DYTypUCTUUECKHE PEIICHUS.

N3ydeHune 3BONIONMH METOAOB apXUTEKTYpHOro (popMOooOpa3oBaHUsI U POJIU
nUu@pOBU3ALMKY B apXUTEKTYype SIBIACTCS aKTyaJbHOW TEMOM ISl MCclieloBaTesei.
Bo3Hukaromue IUCKYCCHMH TOMOTAOT TMOHSATh MPOTHBOPEYUS W TMEPCHEKTHBBI
pa3BUTHS MUGPOBOM APXUTEKTYPHI B KOHTEKCTE COBPEMEHHOTO MUpA.

B nmanHOM auccepranuu ObUIO HM3Y4YEHO BIUSHUE UU(PPOBON KyIbTYpPhl Ha
apxuTekTypy. OOpallleH0o BHUMaHHE Ha HECKOJbKO (PaKTOPOB, KOTOPHIE, COTIACHO
COJIEP>KaHUIO UCCIIEIOBAHUSI, OKAa3bIBAIOT 3HAUMUTEILHOE BO3JACHCTBUE HA CBSA3b ITHUX
IByX ob0rnacteil. MeToauka UCCleIoOBaHUS BKIOYAaeT B ceOs  pa3BEPHYTOrO
COIMOJIOTHYECKOT0 onpoca, Puc XX, KOTOphIil M03BoJIAET O0JIee MOJIHO UCCIIEI0OBATh
BBIOpaHHBIM TUTacT 3HaHUW. B pamMkax ompoca wucciaeioBaHHE pa3/iefieH0 Ha
PaHXUPOBAHUE, KAXKABIM U3 KOTOPBIX pacCMaTPUBAET OMPEACICHHBIN aCIIEKT BOMpOca
1o:

Paznen 1. Oco3nanue W MOHMMaHue LUPPOBON KyJBTYPHI - JUJII OCO3HAHUS U
MOHUMAaHUS ITU(POBOH KYJIBTYPHI;

Paznen 2. Ilpumenenue uudpoBbIX TEXHOJMOTUH - pa3fen (okycupyercss Ha
WCIIOJB30BaHUN HUQPPOBBIX TEXHOJIOTUM, UX POJU U BAXKHOCTH B COBPEMEHHOU
apXUTEKTYDE;

Paznen 3. Biusnue nuudpoBoit KyasTypbl Ha GopMoOOpa3oBaHUE - pa3/ies UCCIEayeET,
Kak u(poBas KyJabTypa BIUseT Ha (OpMOOOpPA30BAHKUE B ApXUTEKTYPE.
Paznen 4. IlpeumymiecTBa U HEOOCTATKU - pa3fesl OMMCHIBAET MPEUMYIIECTBA U
HEJI0CTATKHU UG POBON KYJIBTYpPhl B KOHTEKCTE apPXUTEKTYPHI,
Paznen 5. OOyuyeHue u pa3BUTHE HABBIKOB - pa3/iell MOCBAILEH BOIIPOCcaM OOyUEHHUS U
pa3BUTHS HaBBIKOB B chepe 1udpoBOil KyJIbTYpHI;
Paznen 5.1. [IporHo3upoBanue Oyayliero B KOHTEKCTE HU(PPOBU3AIMYU - MOJpa3aes
5.1 nemaer akIEHT Ha MPOTHO3MPOBAaHUE OYyIylIero B KOHTEKCTE LU(POBU3AIIMH,
o0Cy>K/1asi BO3MOKHBIE CLIEHAPUU U TIEPCIIEKTHBBI.
[To pesynbratam aHamm3a pa3BEPHYTOTO COIMOJIOTUYECKOTO OMPOCa BBHIBEICHBI
CIIEIYIOIIME BBIBOJIbI, KOTOpBIE TIIOKa3bIBAIOT CYIIECTBEHHBbIE JETalNd BIUSHUS
UG pPOBOH KyJIbTYyphl Ha ApPXUTEKTYPY 3TO:

MHuoroo6pazue ¢popm
[{udpoBbie TEXHOJOTUM CTAaTUd BAXKHBIM HWHCTPYMEHTOM JIJII  COBPEMEHHBIX
apXUTEKTOPOB, 0OEcIeunBasi BO3MOKHOCTH ISl HCCTICIOBAHUS M pealn3aliu 0oJee
CJIOHBIX M Pa3HOOOpa3HbIX (hOpM, KOTOphIE paHee ObLUIM TPYAHO BOTUIONIaeMbl. 3D-
MOJICTTUPOBAaHUE, HANMpPHUMEp, TMO3BOJSET CO37aBaTh CIOKHBIE T'E€OMETPHUECKHE
CTPYKTYPBI, paCIIUPSIS pAMKH TPAIAIIMOHHBIX METOIOB M OTKPBIBast HOBBIC TOPH30HTHI
JUTSL KCIIEPUMEHTOB ¢ (POpMOii U TpocTpaHCTBOM. [IpOMBIIIIIEHHOCTD, BKITIOYAs TAKHUE
TexHoJoruu Kak 3D-meuaTh W JaszepHas pe3ka, MPEAOCTaBISIET BO3MOXKHOCTH
BOIUIOIIEHUSI ATUX CJIOXHBIX (GopM B (U3MUYECKOM MHpe, oOecreunBasi CO3/1aHUE
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NETATU3UPOBAHHBIX U YHUKAIbHBIX APXUTEKTYPHBIX 3JIEMEHTOB. OJTH HMHHOBALIMU
pPa3ABUTAIOT IPAHUIIBI TOTO, YTO BO3MOKHO B apXUTEKTYPE, YBEIUUNUBAsI BU3YAJIbHOE U
GbyHKIMOHATIBFHOE pa3HOooOpasue, a Takke Jenas apXuTeKTypy OoJjiee THOKOW u
aJanTUBHOU K U3MEHSIONIUMCS MOTPEOHOCTSIM U YCIIOBUSIM.
CoxkpatieHue BpeMeHU MPOESKTUPOBAHUS

[{udpoBbie MHCTPYMEHTHI U MPOrPaMMHOE OOECIEYEHHE CTalM KIIOUEBBIMU
dakTOpamMu B COKpAIIEHUY BPEMEHH IIPOSKTUPOBAHUS B COBPEMEHHOM apXUTEKTYPHOU
npaktuke. OHM 00€CleuynMBalOT BO3MOXHOCTH JJii  OBICTPOTO ©  TOYHOTO
MOJICTUPOBAHUS ¥ BU3yIH3AIIUU apXUTEKTYPHBIX (POPM, UTO 3HAYUTEIIHHO YIIPOIIACT
npoiecc pazpabotku mpoekta. IIporpammer  3D-moxpenupoBaHusi, Takue Kak
AutoCAD, Revit u Rhino, mo3BoJisitoT apXUTEKTOpaM CO37aBaTb, W3MEHSTH U
aHAM3UPOBATh APXUTEKTYPHBIC MOJETH B MHU(PPOBOM IPOCTPAHCTBE C BBICOKOU
TOYHOCTBIO H  A(PPEKTUBHOCTHIO. ITO OTKpPHIBACT JABEPU JJIsi  OBICTPOTO
AKCIEPUMEHTHUPOBAHUS C PA3IMYHBIMU KOHIEMIUSIMU JU3aiiHa, OBICTPOro CO3JaHus
MPOTOTUIIOB U HEMEIJIEHHOT'O BU3YaJIbHOIO MPECTABICHUS BHECEHHBIX N3MEHEHUH.
Taxoke, mporpamMmsl JIJIs1 apXUTEKTYpPHOUM BU3yanu3anuu, Takue kak 3ds Max, Corona,
Lumion u MHOTHE Ipyrue MPEeIOCTaBIISIIOT BU3yaJIbHOC IPEACTABIICHUE IPOCKTA,
MIOMOTAIOIIEe apXUTEKTOPaM U 3pUTENSIM JIyUllle TOHSATh U OLIEHUTh 3aMBbICEN JI0 €T0
peanuzanuu. B 1enom nudpoBbie HHCTPYMEHTHI YCKOPSIET MPOIECC YTBEPIKICHUS
MIPOEKTA, MO3BOJISIS APXUTEKTOPAM U YYACTHUKAM Mpoliecca 0OMEHUBATHCS UACSIMU U
MPEIOKEHUSIMU B PEKUME PEaTbHOTO BPEMEHH. ITO CITIOCOOCTBYET CHUYKEHHUIO YK CIIa
OImK1OOK ¥ HEJOTIOHUMAaHUH.

[Ipodeccronanbhas Tpanchopmarius

Pa3zBuTne nudpoBoit KyJabTypbl IPeOOPa30BBIBAET POJb APXUTEKTOpA, TPeOys
HOBBIX HaBBIKOB M 3HAHUM B 00J1acTU HU(PPOBBIX TexHOJOTH. OT npodeccuoHaion
oxunaercs 3Hanue Hemano rpaduuecknx CAD mporpamm, HauumHas oT 2D 1o
CJIOKHBIX aJITOPUTMUUYEKOE TIPOCKTUPOBAHUE. APXUTEKTOPAM YK€ HEOOXOIUMO OBITh
3HAKOMBIMU C HOBBIMH TPOIIECCAMU M METOJIaMH, BKJIFOUasl UCTOJb30BAHUE JAHHBIX,
MalTMHHOTO OOYYEeHHS M UCKYCCTBEHHOTO MHTEIIJICKTA JUIsl ONITUMH3AIIMN TPOCKTHBIX
pElIEHN, a TaKX€ NPUMEHEHHE BUPTYAJIbHOM WM JIONOJIHEHHOW PEATbHOCTH. JTO
mpeanojaraeT yMeHue padoTarh ¢ HOBBIMU HHCTPYMEHTAMH, U IOHUMAaHKE TOTO, KaK
OHM MOTYT YJYYIIUTh KaueCTBO M A(P(PEKTUBHOCTh MPOEKTHOTO MPOIECcca, BKIIOUas
MMOHMMAaHHUE B3aUMOJCHCTBUS MEXAY MPOTPAMMHBIM o0OecrieueHruEM U (PU3NYEeCKUMU
MaTepuajiaMi, W HMX CIOCOOHOCTh WHTETPUPOBATH B 00Jiee HIMPOKUN KOHTEKCT
APXUTEKTYPHOTO TPOCKTUPOBAHUSI.

OO111eCTBEHHOE BIUSHUE

[MudpoBas KynpTypa OKa3bpIBacT 3HAYUTEIILHOE BIUSHNE HA OOIIECTBO, MEHSIS
criocoObl B3aUMOJICUCTBUS JIIOJCH C 3IaHUSIMU U TOPOJICKOM cpenoil. Bo3mokHOCTH
BUPTYaJIbHON U JIOMOJHEHHON PEaIbHOCTU MO3BOJISIIOT UCCIEA0BATh apXUTEKTYPHBIC
O0OBEKThl M TOPOJIa BUPTYAJIIbHO, YTO MEHSET HAIlle BOCHPUSATHE MPOCTPAHCTBA U
OTKpPBIBAE€T HOBBIE 00pa30BaTEIbHBIC M COLMAILHBIE BO3MOXKHOCTH. B TO e Bpems,
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pa3BUTHE CMAPT-TOPOAOB U "yMHOHU" MH(MPACTPyKTyphl, OCHAILICHHON JaTYUKAMH U
CETSIMU CBSI3H, MO3BOJSET COOMpPATh M AHAIM3UPOBATH JAHHBIC JJI1 ONTHMH3ALUN
TOPOACKUX (YHKIMI M TOBBIINIEHUs KayecTBa XHU3HU Tropoxad. Kpome Toro,
U(GpPOBBIE TEXHOJOTUU MOTYT BHOCUTH H3MEHEHHUS B OOIIECTBEHHBIE HOPMBI U
LIEHHOCTH, HAaIpUMeEp, MO3BOJIASI IPOEKTUPOBATh M CO3/1aBaTh APXUTEKTYPHBIC
IPOCTPAHCTBA, AJANTUPOBAHHBIE JJIS JIIOAEH C pPa3iIMYHBIMH CIIOCOOHOCTSMH,
oOecrnieurBast MPUHIIMIIBI TOCTYITHOCTH U MHKIIO3UBHOCTH.

bynymue nepcreKkTuBbl
ApXuTeKkTypa B KOHTEKCTe IM(POBON KyJIbTypbl MpPETEpPHEBAaCT 3HAYUTEIbHBIC
U3MEHEHHUs, BKJIIOYAIOIMKUEe B ce0s pa3BUTHE HOBBIX MaTepUaioB, METOIOB
IPOEKTUPOBAHUSA U CTPOMUTENbCTBA, M Oojee TecHoe B3aumojeictsue ¢ IT u
HUCKYCCTBEHHBIM HWHTEJUIEKTOM. Bo3moxxHOCcTH 3D-meyaTtd OTKPBIBAIOT HOBBIE
TOPU30HTHl JUIS CO3JAHUS CIIOKHBIX W YHHMKAJIBHBIX CTPYKTYp, B TO BpeEMsS Kak
UCIIOJIb30BaHUE IU(POBBIX MHCTPYMEHTOB M JAHHBIX MOMOTAaeT B CO3JaHHM Ooiiee
YCTOMYMBBIX M aJanTUBHBIX 34aHuid. MHrerpammss ¢ UH(QOPMAIMOHHBIMU
TEXHOJIOTUSIMU W HUCKYCCTBEHHBIM MHTEIUIEKTOM BEIET K IIOSBJICHUIO "YMHBIX'
3JJaHUM, CIIOCOOHBIX ABTOMATHYECKHU aJalTUPOBATHCA K U3MEHEHUSM OKPYKAIOIIEH
Cpelpl U TMOTPEOHOCTAM IOJIb30BaTENIE, YTO B MEPCHEKTHUBE MOXKET KOPEHHBIM
o0pa3oM TpaHcpopMHUpPOBaTH OyAyIIHE FOPOJA U 3AAHHUS.

Br130BBI
[MudpoBast KynbTypa CTHUMYJIHPYET pa3BUTHE apXUTEKTyphl, Mpeiuiaras HOBBIC
WHCTPYMEHTBl U METOJbl MPOEKTUPOBAHUS, OJHAKO, 3TU MPEoOpa3OBaHMS HECYT W
ONpeeNeHHble BbI30Bbl. KommbroTepHoe MoaenupoBaHue, 3D-Busyanuzauus u
(G POBBIE TEXHOJIOTMH PACUIMPSIOT TPAaHUIIBI TBOPUECTBA, O3BOJISAS PEaIU30BbIBATD
CJIOXHBIE U aJIallTUBHbIE MTPOEKThL. OIHAKO, A1 3(PPEKTUBHOTO UCIOIb30BAHUS ITUX
BO3MOXKHOCTEH apXUTEKTOpaM TpeOyeTcsl MOCTOSIHHOE 00y4YeHHEe U Pa3BUTHE HOBBIX
HaBbIKOB. C Jpyroil CTOpOHbI, LHU(PPOBBIE HMHCTPYMEHTHI BpPOAE BHUPTYaJIbHOU U
JOTIOJTHEHHOM peaNbHOCTU MPeoOpa3yroT MpeACTaBICHUE apXUTEKTYphl, Jelas
IpOEKThl OoJiee MOHATHBIMU U JOCTYIHBIMM ISl KJIMEHTOB U obmiectBa. OpHaKo,
BMECT€ C O3THM BO3HHMKAIOT BONPOCHI 0E€30MAaCHOCTH MU KOH(MUIECHUHUATBLHOCTH,
TpeOYyIOIINe HOBBIX MOAX0A0B K 00pab0OTKe U XpaHCHHIO JaHHBIX.

Jns uccnenoBanus mudpoBu3anuu B apxutekrype Kazaxcrana npensaraercs
(GboKycupoBaTbCsi HAa MHTErpallid TEXHOJOTUMH, TEepPEernoAroTOBKE CHEIUATNCTOB,
TOCIIOAJIEPHKKE, COXPAHEHUU KYJIbTYPHOI'O HACJIEANs U JOCTYITHOCTH TEXHOJIOTUI AJIs
MaJjioro Ou3Heca. TU KIHOYEBbIE aCMIEKThl MOTYT JaTh OCHOBY JUIsl TNIyOOKOTO aHalu3a
passutus otpaciau (IIpunokenue J| Puc. 1.60). Ha ocHOBe aHanm3a W BBIBOJIOB,
IPOBEJCHHBIX B TPEThEM, YETBEPTOM M IISATOM pas3jeiiaXx HCCIeOBaHUsA, Oblia
chopMynrpoBaHa TeopeTUUecKas MOJeib, Ha3BaHHas "WHTerpajgbHbIM MOAXOHA K
orieHKe ¢ dekTa UPPOBLIX TEXHOJOTUN HA Oyaylyto apxutektypy Kazaxcrana". Ha
CUCTEMHOM TIOJIXOJIE OXBAaThIBAET TEXHOJOTMYECKHE M HKOJIOTHYECKUE AaCIEKTHI,
CoLlMajJbHbIE U KYJbTypHbIE (PAKTOpBI, CBA3AHHBIE C HCIIOJIb30BAaHHUEM LHU(PPOBBIX
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TEXHOJIOTUI B apXUTEKType. Mojenb 000CHOBBIBAET HEOOXOJUMOCTh U 3HAYUMOCTD
MU(POBBIX TEXHOJOTUH B COBPEMEHHON apXHTEKType, a TakKe pPacKphIBAacT
NOTEHIIMA JTHX TEXHOJOTUH [JIsi CTUMYJIMPOBAHUS YCTOWYUBOIO Pa3BUTHUSA
apxuTekTypHoro Janamadta Kazaxcrana (ITpunoxenue /[ Puc. 1.61).

[{udpoBbie TEXHOIOTHH, TAKKE KaK UCKyCcCTBEeHHBIN nHTEUIeKT, BIM (Building
Information Modeling), 2D/3D nporpammHoe ob6ecneuenue, 3D-medatr u
BUPTYyaJIbHAS/TIOTIOJTHEHHAS] PEaTbHOCTh, WTPAIOT BAXKHYIO POJIb B (OPMHPOBAHUU
COBPEMEHHOT0  apXUTEKTypHOro JjaHmmadra. Mcnonb3ys 95TH  TEXHOJOTHH,
CHEIUAINCTHl MOTYT aBTOMATH3WPOBATh MPOIECCHI, YIydYIllaTh KOOPJAHHAIHIO
MIPOCKTOB, TPOBOAUTH OOJiee TOYHOE IUIAHWPOBAHWUE W WCIOJIHEHHE, a TaKKe
BU3YaJIM3UPOBATh U MPEJCTaBISATh CBOM MJIeU Ha Oojiee MOHATHOM M JOCTYITHOM
YPOBHE.

3eiieHble  TEXHOJOTHH, Takue Kak BOJ0I(()EKTUBHOCTh, COJHEYHbBIC
TEXHOJIOTHH, AaHAJIWTHKA JaHHBIX W HCIOJIb30BAaHUE MATEPUAJIOB C HHU3KUM
YTJIEPOIHBIM CIIEZIOM, CTAHOBATCS BCE 00JIee aKTyaIbHBIMH B KOHTEKCTE YCTONYHBOTO
pa3BUTHS. DTH TEXHOJIOTMH HAMPABJIEHbI HA ONITUMH3AIIMIO UCIIOIB30BAHUS PECYPCOB,
COKpaIlleHHe Bpeaa M OKpYKalollell cpeiasl W co3gaHue Oosiee 3710pOBOTO U
OJIaroNpUATHOTO MTPOCTPAHCTBA IS KU3HH.

[IpupoaHbie, CONMATBHO-PKOHOMUYECKUE U KYJIBTYPHO-UCTOPUUECKUE aCTIEKThI
UTPAIOT CYIIECTBEHHYIO POJIb B (POPMUPOBAHUU apXUTEKTYphl. OHU ONPENEIISIOT HE
TOJIBKO 3CTETUYECKHEe W (YHKIMOHAJIbHBIE OCOOCHHOCTH 3/IaHUW, HO U UX
B3aMMOJICUCTBHE C OKPYXAIOMUM KOHTEKCTOM. OTH (aKTOPhl BKJIIOYAIOT B ceOs
OPUPOAHBIE M KIMMAaTUYECKHE YCIOBHUS, COIMAIbHO-DKOHOMUYECKHUE YCIOBUS H
KYJIbTYpPHBIE U HICTOPUYECKUE TPATUIIUU.

YHuukanpHOCTh  permoHoB  Kasaxctama ~ ompezenser — pasHooOpasue
apXUTEKTYpHBIX (GopM H TOAX0A0B B cTpaHe. Kaxknplii peruoH MMeeT CBOU
0COOEHHOCTH, KOTOPBIE BIHSIIOT Ha BHIOOP MOAXOMAIINX MATEPHAIIOB, TEXHOJIOTHH U
CTUJIE B apXUTEKTYPE.

bynymas apxutexktypa Kazaxcrana Oyaer pe3yJbTaTOM KOMILJIEKCHOTO
BIIUSHUS BCEX 3THX (akTopoB. BHenapeHne MudpoBbIX M 3€JICHBIX TEXHOJIOTHHA, yUeT
YHUKAJIBHBIX TPUPOIHBIX, COIMATHLHO-DKOHOMUYECKUX M KYJbTYPHBIX YCIOBHM
KOKIOTO pPEruoHa, a TakKe YYeT TJI00albHbIX W MECTHBIX TPEHIOB IOMOTYT
dbopMHpOBaTH YCTOWYMBOE W OJIATONPUATHOE I JKH3HU  apXUTEKTYPHOE
npoctpancTBo. "lludponas chepa" Kazaxcrana momkHa ObITh KOPEHHBIM 00pa3oM
pa3BepHyTa K apXUTEKTypHBIM mpobseMaM. [lomMruMo Takux TIO0adbHBIX TEM Kak
DKOJIOTHS, KOHCTPYKTUBHBIC PEIICHUs, dJHEprocOepekeHne u I3HeprodPpGHeKTUBHOCTD,
BCE TIEPEUHCIICHHBIC B TAHHON paboTe COCTABIISIONINE JOHKHBI CHHEPTUYHO paboTaTh
Ha apXuUTeKTypHoe (hopmooOpa3oBaHHE €Ile W B IUIAHE KOHTEKCTa PETHOHAIbHOU
UJCHTUYHOCTU. B manHOM cirydae, BECh 3TOT apceHas JOJKEH ObITh 3a/IeCTBOBAH B
BEKTOpE, TPOJIOJDKAIONIEM BCE PE3YJNBTHPYIONNE MPUPOTHO-KIUMATHICCKUX,
COIIMAJIbHO-DKOHOMHYECKUX H  KYJIbTYPHO-UCTOPHUYECKUX TPOIECCOB. TOJBKO
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MPOIYIIEHHbIE Yepe3 MPU3MYy 3THX (aKTOPOB, BCE MEPEUMCIIEHHBIE COCTABIISIONINE
U(POBON KYJIBTYpbl CMOTYT aJeKBaTHO (OPMHPOBATH OYAYIIyI0 apXUTEKTYPY
Kasaxcrana (IIpunoxkenune [1 Puc. 1.62).

Ha ocHoBe u3yuenus mnpoiiecca nu(ppoBU3aMU B MATH KIIOYEBBIX paszelnax, a
TaK)Ke aHaJlM3a pa3IMuHbIX MporpaMMHbIX npoaykToB (SketchUp, Formlt, Revit, 3Ds
Max, Lumion), Oblia pa3paboTaHa KOHIENTyalbHAs CXeMa MPOTPaMMHOTO MPOAYKTa
JUISL TIPOCKTUPOBAHUS B 00JIACTH IHU(PPOBOTO apXUTEKTYPHOrO (HOpMOOOpa30BaHMS.
CxeMa BKIJIIOYACT CHeAYIOMNe PyHKIUU:

1. ®aiin
HMmopT/sKenopT — moAaepKKa pa3auuHbiX opmaroB ¢aiinos, Bkmouas [FC, RVT,
DWG, STL, OBJ u npyrue.

WHTerpanusi — CHHXPOHU3AINMS JAHHBIX C O0JAYHBIMU XPAHMIUAIIAMU JUTsl YI0OHOTO
JOCTyTIa.

CranpapTHble JeHCTBUS — (QYHKUHUUA HACTPOUKHU MHTEp(Eiica, COXpaHEHUE MPOEKTOB
Y TaK JaJiee.

2. PegaktrpoBanue
['pynnupoBka — 00beAMHEHUE HECKOJIBKUX 0OBEKTOB B OJIHY TPYMIY ISl YIIPOILICHU S
MaHUITYJIS L.

Hcropust usMmeHeHnt — (PyHKITUS OTKaTa K MPEAbIAYIUM BEPCUSM MIPOCKTA.

3. Bun
[IpoeximoHHbIE BUIBI — BBIOOP H30METPUUECKOTO, IEPCIIEKTUBHOTO U APYTUX BUIOB.
Real-time — npocMoTp n3MeHeHH IPOCKTa B PeaTbHOM BPEMEHH.

Paspes/ceuenne — MHCTPYMEHT JUIsl BHYTPEHHETO aHalin3a 0ObEKTOB.
BupryanpHas peasibHOCTh — HCIIOJBb30BaHME VR-TEXHOIOTUN IUIA MOTPYKEHUS B
ITPOEKT.

4. IHCTpyMEHTBI
['eomeTpudeckue UHCTPYMEHThI — co3fianue 2D u 3D 00beKkToB, TaKUX Kak OTPE3KH,
crainbel, 3D Tena u Tak janee.

CMmapT-IMHEMKW  —  HUHTEJUICKTYyaJIbHbIE  HAMNPABJSAIOMIME  JJI  TOYHOIO
MO3ULIMOHUPOBAHUS.
CHonuHT — (QyHKIMS "TpUIMIadus" K ONPEACICHHBIM TOUKaM WIIA JTUHUSIM.

5. ®opmoobOpazoBaHue
PucoBanne — 0a30Bble MHCTPYMEHTHI AJI CO3/IaHUsI TEOMETPUUYECKUX (HOPM.
PervoHanbHble CTUIIN — MPUMEHEHUE JIOKAJIbHBIX CTUJIEH U CTaHJAPTOB.
['eHepaTUBHBIN JU3alH — aBTOMATUYECKasl T€HEpalLUs JU3aiH-BAPUAHTOB HA OCHOBE
3a/IaHHBIX MTAPAMETPOB.
®dpakTanbHOE MOJICTUPOBAHIE — UCTIOJIb30BaHUE (DPAKTAIIOB JIJIs1 CO3AHMSI CII0KHBIX
CTPYKTYP.

HckyccTBenHas HeiipoHHas ceTh — npuMenenne MU mist ontumusarmm Gpopm.
[TaTTepHBI — HCTHOJIB30BAHUE MOBTOPSAIOLIUXCS AIEMEHTOB IS AU3aiiHa.

124



Cumynsiuus areHToB — MOJEIIUPOBAHUE MTOBEICHUS UHAUBUAOB I (OPMHUPOBAHUS
CTPYKTYP.
Scripting — aBromartu3aius 3a/1a4 ¢ UCTOJIb30BAHUEM CKPUIITOB.
AJTanTUBHBIE KOMIIOHEHTHI — 3JIEMEHTBI, MEHSIOIIUE CBOM CBOMCTBA B 3aBUCUMOCTH
OT yCJIOBUH.

6. IcKyCCTBEHHBIN UHTEJUICKT
OnTumMu3anms MPOCTPAHCTBA — ABTOMATUYECKHUE TMPEII0KEHUS 0 3PHEKTHBHOMY
WCIIOJIb30BaHUIO MPOCTPAHCTBA.
AHaJIN3 TPONOPUHIN — OIIEHKA TAPMOHUU U MPONOPIIMOHATIBHOCTH 3JIEMEHTOB.
ABTOIUTAHUPOBKA — aBTOMATUUYECKOE paclpe/IesICHUE 3JIEMEHTOB Ha IIJIaHE.

7. Moaudukatopsl
Jlunamuyecknue W3MEHEHHWs — ObICTpas TIPOBEpKa PpA3IMYHBIX CIICHAPUCB
UCITIOJIb30BaHUs 00BEKTA.
MHOXeCTBEHHbIE CJIOM — padoTa C pa3HBIMU YPOBHSAMH MPOEKTA, HApuUMep, AJis
Pa3HBIX 3TAXKEH.

8. AHanu3
DKOJOTUYECKUN — OLICHKA BIIUSIHUA MPOEKTA HA OKPYKAIOIIYIO CPEy.
3aTpathl U pecypchbl — aHAIN3 YKOHOMUYECKOHN 3P(HEeKTUBHOCTU MPOCKTA.
JIBrKeHNHEe — aHaIu3 NOTOKOB JIBUYKEHUS JIFOCH WM TPAHCIIOPTA.
KnuMatnyeckuii — MHCOIALMS, aHAIN3 MUKPOKJIMMATA.

9. Buzyanuzanus
3D-penaepuHT — CO37aHNEe BEICOKOKAYECTBEHHBIX N300paKCHHH MPOCKTA.
Marepuansl — HacCTpOMKa TEKCTYP, LIBETOB U OTPAKEHUM.
Kamepa — HacTpolika yrioB U mapameTpoB KaMephbl I BU3yATU3ALUH.

10. JoxymeHTanus
ABTOMAaTH3AIUs YePTEKENH — OBICTPOE CO3/IaHNE TEXHUUECKUX JIOKYMEHTOB.
Crnenudurkanu — AeTAIU3UPOBAHHBINA MEPEUCHh MATEPUATIOB, PA3MEPOB U JAPYTHUX
napametpoB ([Tpumoxenue XK Puc. 1.63).

BoiBoabI IO ISATOMY pa3esny

1. TlpencraBieHa oOlEHKa TEKyIIMX TEHACHIMA B 00JacT 1U(poBOro
dhopmMooOpazoBaHus W MPOTHO3UPOBAHUE BO3MOKHBIX HANpPaBICHUN WX Pa3BUTHUS B
OyIymiem.

2. BIsBIICH TOTEHITMA COBPEMEHHBIX MEPCTIEKTUBHBIX TEXHOJIOTHH, TAKMX KaK
MCKYCCTBEHHBIN MHTEJUICKT W UX BIUSHUE HA apXUTEKTypHOE opMOooOpa3oBaHueE.

3. OnpeneneHbl BO3MOXKHBIC BIMSIHUS U(PPOBOIN apXUTEKTYphl OYIyIIero Ha
COIMAJIbHBIE, KYJIbTYPHBIE U SKOJIOTMYECKHUE MPOLIECCHI.

4. IlpoBeneHa pa3BepHYTHIN COIMOTIOTHISCKUN OMIPOC B BBISIBJICHUH ITU(POBOIMA
KYJIBTYphI Ha apXUTEKTypHOE (hopMoOpa3zoBaHue.

5. PazpaboTtana TeopeTudecKasi MOJIENIb BJIMSHUS - WUHTETPAIbHBIN MOAXOJ B
orieHke 3Pdexra muppPoBBIX TEXHOJOTHMN Ha Oyayuiyro apxuTektypy Kazaxcrana,
KOTOpasi MOXET CIYXUTh JUIs JaJdbHEHUIIUX MCCICAOBAaHUNA M TMPAKTUYECKOTO
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IPUMEHEHUS B apXUTEKType Ka3axcrana.

[TomyyeHHbIE pe3ynabTaThl MOTYT CIOCOOCTBOBATH MPOJIBHKEHUIO M PA3BUTHUIO
muppoBOM  ApXUTEKTYpbl, a TakXKe T[OMOYb  apXUTEKTOpaM-TPaKTHKaM,
MPENoAaBaTeNs M U CTyIEHTaM aJJalTUPOBATHCS K MEHSIOMIEMYCSI IUPPOBOMY METOTY
JUISL CO3JaHMSI HOBBIX, NHHOBAIMOHHBIX ()OPM M MPOCTPAHCTB, B TOM YHUCIEC U B
apxurektype KazaxcraHa.

3AK/IIOYEHUE

1 IIpoBeneHHOE HcCAEAOBaHUE B AUCCEPTALMOHHON paldoTe, MOJYEPKUBAET
3HaYUMOCTh (peHOMEHa LU(POBON KYJIbTYPhl B apXUTEKTYpPHOM (HOpMOOOpa30BaHUM.
N3ydenue sBosmonny HU(ppOBOM KyJIbTypbl B apXUTEKTYpE, HAUMHAsI OT UCTOPUH €€
pa3BUTUS /0 TPEANOCHUIOK HCIHOJIB30BaHUS IHU(PPOBBIX MHporpaMM B TMpoIlecce
ApPXUTEKTYPHOTO TMPOEKTUPOBAHUS, OOHAPYKMBAET pACTyIIEEe BIMSHHE LUPPOBBIX
TEXHOJIOTUI Ha TPOEKTUPOBAHKUE U PEATU3ALUIO APXUTEKTYPHBIX (POPM.

2 MexaHu3Mmbl U (PaKTOPBI APXUTEKTYPHOTO (POpMOOOpa3zoBaHUs B IU(PPOBBIX
TEXHOJIOTHSIX MPEJCTABIAIOT 0COOBIN HHTEpeEC. 'BerpanBanue’ HupoBbIX TEXHOIOTUN
B apXUTEKTypy U mudpoBoe GopMooOpa3zoBaHue CTaIM BaXHEUIIMMU (pakTopamu B
COBPEMEHHOM apXUTEKTYPHOM IIPOEKTHPOBAHUHU, CYIIECTBEHHO BIUSIOIIAMHU Ha
TUAJIEKTUKY B3aUMOJACHCTBUS apXUTEKTYpbl U UU(POBON KyIbTYphl. DTO BIHSHHUE
OpOJOJDKAET  pacTH, (GOpMUPYS  HOBbIE TEHACHIMH B  apXUTEKTYPHOM
¢bopMoOOpa3oBaHUM U paclUpsss (PYHKIMOHAIBHBIE BO3MOXHOCTU LU(POBOMH
KYJIbTYpbI B @pXUTEKTYPHOM (POPMOOOpa30BaHNUU.

3 CoBpeMeHHBIE METO/Ibl APXUTEKTYPHOI'O MPOEKTUPOBAHHUS, TAKHE KAK
ucnosibzoBanue BIM, VR wu pgpyrue TexXHOIOrWi, MO3BOJSAKOT MAaKCUMAaJbHO
3¢ ()EKTUBHO UCTIONB30BATh BO3MOKHOCTH IIU(POBOM KyIbTYPhl B apXUTEKType. ITU
TEXHOJOTMHM 00eCeunBaloT 0oJsiee BHICOKYIO TOYHOCTh M KOHTPOJIb HaJ MPOLECCOM
MIPOCKTUPOBAHUS, & TaKKe MO3BOJISIIOT 0OJIee TECHO HMHTETPUPOBATH PpaA3JIUYHBIC
aCIEKTHI IIPOEKTA.

4 B nepcrnekTuBe, Mbl BUIUM, YTO KyJIbTYpa TEXHOJIOTUHU MPOAOKUT UTPATh
KIJIFOUEBYIO POJIb B pa3BUTUHN apXUTEKTypbl. Konnenunu nponssoacrea Uuaycrpus 4.0
YU TPUMEHEHUE HEWPOCETEW OTKPOIOT HOBBIE TOPU30HTBHI I APXUTEKTYPHOIO
MPOEKTUPOBAHHUSI, MO3BOJISASI CO3/1aBaTh OOJEe CIOXKHBIE, HO B TO e BpeMms Ooliee
s dexTuBHbIE U ananTuBHbie popmbl. B konTekcTe Kazaxcrana, pazsutue mudpoBoi
KYJBTYPbI MOKET CTaTh KaTaIU3aTOPOM JIJIsl CO3/1aHMSI NTHHOBALIMOHHOMN apXUTEKTYPHI,
KOTOopast OyneTr oTpaxaTh HCTOPUYECKHE U KYyJIbTYpHbIE OCOOEHHOCTH CTpaHBI,
BMEIIMBASICh B COBPEMEHHBIE TEXHOJOTUH U MUPOBBIE TPEH/IBI.

B pamkax wuccienoBaHus ObUIM OMNPOIIEHBI CHEUUATUCTHI W JIIOOUTENU
aApXUTEKTYpbl. YUYACTHUKM OINpOca MOJCIWINCh CBOMMHU TMPEACTABICHUSIMH O
U poBOH KyJIbType, MPUMEHEHUH IU(PPOBBIX TEXHOJOTUNA B apXUTEKTYypEe U O TOM,
KaK nudpoBas KyJibTypa BIUsSeT Ha (OPMUPOBAHUE apXUTEKTYpHBIX ¢opMm. B xone
orpoca ObUTH OOCYKIEHBI MPEUMYIIECTBA M HEIOCTATKU NU(POBU3AINH, BKIIOYAsS
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oOydeHHe W pa3BUTUE HABBIKOB B 00sactu 1UGpOBBIX TexHosoruil. Kpome Ttoro,
YYaCTHUKU BBIPA3UJIM CBOM MPEIOJIOKEHUS M MPOTHO3bI OTHOCUTENBHO OYyIyIIero
apXUTEKTYphl B KOHTEKCTE BceoOmiel nudpoBuzanuu. Pe3ynbTaThl pa3BEPHYTOTrO
COLIMOJIOTUYECKOTO OMPOCa O BIUSHUU [UPPOBOM KyIbTYPhI Ha apXUTEKTYPY YKa3aHbI
B TabOmurte 1. Puc 7.

B paznerne, mMoCBAIMIEHHOM OCO3HAaHUIO U MOHUMAHMIO HU(POBON KyIbTYPHI,
Y4aCTHUKHU OIPOca MPUBEIIN CBOM MPEICTAaBICHHS O IU(PPOBOM KyIbType, MOTICPKHYB
e€ pacTylIyo 3HaYMMOCTh B COBPEMEHHOM OOI1IECTBE U OCOOEHHO B apXUTEKTYpE.

Paznen, mocBSIEHHBINA TPUMEHEHUIO HU(POBBIX TEXHOJOTHA, OCBEIIA TEMY
WHTErpauy MU(PPOBBIX PEIICHUI B TPOSKTUPOBAHNUE U BOILIOMIEHNE aPXUTECKTYPHBIX
00bekTOB. Bnusuue nudpoBoit KyJbTypsl Ha (popMooOpazoBaHue OBLIIO OCOOCHHO
3aMETHO B OTHOIICHUHM HCIOJB30BAaHUS WHHOBAIMOHHBIX 3D-MomenupoBanusi u
KOMIIBIOTEPHOI'O AM3aiiHa.

[IpenmyIecTBa ¥ HEIOCTATKH MH(PPOBU3ALUN OOCYKIATUCh B KOHTEKCTE
3 (HEKTUBHOCTH MPOEKTHBIX padOT, JOCTYMHOCTH APXUTEKTYpPHOrOo 0Opa3oBaHMs, a
Tak)Ke MpoOJieM, CBSI3aHHBIX C IIU(PPOBBIM HEPABEHCTBOM. B koHTekcTe 00ydeHUs U
pPa3BUTHS HABBIKOB 00CYXAINCh BONPOCHI O HU(POBOI TPaMOTHOCTH, HEOOXOIUMOM
JUTsl pabOThI C COBPEMEHHBIMU aPXUTEKTYPHBIMU IIPOrpaMMaMi U HHCTPYMEHTaAMHU.
Pe3ynbrarhl aHanu3a couonpoca J1ajau cAeAyOIUe BIBOIbL:

[Ipodeccus apxurekTopa TpaHchopmupyercs, TpeOys OT CIIEHHATUCTOB HOBBIX
HABBIKOB U 3HAHWH, CBS3aHHBIX C IU(PPOBBIMU TEXHOJOTUSAMH. ITa TpaHCHOpMAIIHS
BKJIIOYAeT B ce0s M M3MEHEHHE OOIIEeCTBEHHOTO BIHUSHUS ApXUTEKTYPhl, TaK Kak
nudpoBasi KyJabTypa MEHSET CIOCOObl B3aUMOJEHCTBUSA JIOJAEH C 3IaHUSIMH U
rOpoJCKO cpenoi. Byayiiee apxurekrypbl B KOHTEKCTE HUGPPOBOI KyJIbTYpbI MOJIHO
MIEPCIIEKTHB, CBSI3aHHBIX C PA3BUTHEM HOBBIX MATEpHajOB, METOIOB IPOSKTUPOBAHUS
U CTPOUTEIILCTBA, a TaK)Ke 00Jiee TECHOM UHTETpaIuu ¢ APYTUMH 001acTsIMU, TAKUMU
Kak WH(POPMAIIMOHHBIE TEXHOJIOTUU M UCKYCCTBEHHBIN MHTEIUIEKT [40].

OpmHako BMECTE ¢ BO3MOXKHOCTSIMH TIOSIBIISIIOTCS. M HOBBbIE BBI30BBL. OAHMH U3
TaKMX BBI3OBOB — 3TO HEOOXOJIUMOCTh OOYYEHUS W Pa3BUTHS HOBBIX HABBIKOB,
BOMPOCHI 0€30MaCHOCTH U KOH(PUACHIIMATHFHOCTH, a TAKKE HEOOXOAMMOCTh afanTaluu
K HOBBIM POJISIM M MPOIECCaM B CBSI3U C MMPOHUKHOBEHUEM IU(PPOBBIX TEXHOJIOTHIA B
00J1aCTh apXUTEKTYPBHI.

BTopoii BBI30B CBsi3aH C BOMpOCaMHu OE30MaCHOCTH W KOH(HICHIIUATHHOCTH.
Hcnonp3oBanne 1Mu@POBBIX TEXHOJOTUM, 0COOEHHO B 00JacTH "yMHBIX" 3MaHUN U
rOpOJIOB, MOXET CO3[aThb HOBBIE PHUCKH Ui O€30MacHOCTH M TPUBATHOCTU
nosib3oBaTeneit. Heo6xoaumo pa3paboTaTh cTpaTerui U1 MEXaHU3MBbI, KOTOPBIE OyayT
oOecrieunBaTh 3alUTy JAHHBIX ¥ HHPOPMAIIUH.

Tperuri BBI30OB — A3TO ajanTalvss K HOBBIM pOJISIM H  IIPOLECCAM.
Tpanchopmanust mpodeccun apXuTeKTopa MO BIUSHUEM ITUGPOBON KYJIbTYPHI
O3HAuYaeT, 4YTO apXUTEKTOPhl OyAyT CTaJKUBAaThCS C HOBBIMH 3aJadyaMu |
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OTBETCTBEHHOCTSIMH, 4YTO MOXET NOTpeOOBaTh W3MEHEHUS YCTAHOBUBIIMXCS
MPOIIECCOB PaOdOTHI U B3aUMO/ICHCTBUSI.

Takum 006pazom, pa3BUTHE HUPPOBON KyJIbTYpPhl OKa3bIBAET TITyOOKOE BIUSHUE
Ha apXUTEKTypy, npeoOpaxkas ee (OopMbl, MPOLECCHl U COIHAIbHBIE (DYHKIIHH.
JlanbHeiliee nccneaoBaHUe 3TUX U3MEHEHUN OylieT crocoOCTBOBATh MOHUMAHUIO U
VOPAaBJICHUIO TEMH BbI30BAaMH UM BO3MOXKHOCTSIMH, KOTOpBbIE€ BO3HUKAIOT Ha
nepeceyeHn: HU(POBBIX TEXHOJIOTUN U ApXUTEKTYPBHI.

Ha ocHoBe aHanu3a u BBIBOJIOB, IPOBEICHHBIX B TPEThEM, YETBEPTOM U IMSITOM
paszzenax ucciefoBaHus, Oblia cHOpMyIHMpOBaHA TEOPETUUYECKAsE MOJEIb, HA3BaHHAs
"Matpulia BIMAHUA - HUHTETPAIbHBIM TOAXOA K oOleHKe 3¢dexra nudpoBbIx
TEXHOJIOTUI Ha Oynyuryto apxutektypy Kazaxcrana". JlanHHas Mmozienb 000CHOBBIBAET
HEOOXOMMOCTh U 3HAYMMOCTh IIU(PPOBBIX TEXHOJIOTHI B COBPEMEHHOM apXUTEKTYpe,
a TaKk>Ke PaACKpbhIBACT MOTEHITUA ATUX TEXHOJIOTHM 11 CTUMYJTUPOBAHUS yCTOMYUBOTO
pa3BUTHS apxUTeKTypHoro janamadra Kazaxcrana. [lyrem o0beuHeHNs pa3IMuHbIX
aCNeKTOB LU(PPOBHU3ALMHU, YCTOWUMBOCTH U APXUTEKTYPHBIX MPHUHIMIOB, "Marpuna
BIUSIHUA" TIpeJyIaraeT MHTETpabHBIA MOIX0/ K OIEHKE U IUIAHUPOBAHUIO OYIyIIEro
apXUTEKTYPHOTO MPOCTPAHCTBA, GOPMUPYS OCHOBY JJisl O0Jiee r1yOOKOro MOHUMaHUS
1 3QPEKTUBHOTO UCTIONB30BaHUS IU(PPOBBIX TEXHOJIOTUN B apXUTEKTYPE.

B pasnene o mnporHozupoBaHuu apxutekTypbl Kaszaxcrana B Oyayuiem,
YYaCTHUKHA BBICKA3bIBAIM MHEHHE O BO3MOXKHOM BJIHSHHHM  JalbHEHIICH
nudpoBU3AIMK Ha apXUTEKTYypy. [IpOrHo3bl BapbUPOBAIKHCH OT IMOJOKUTEIBHBIX
IPOTHO30B O TOSBJICHUH HOBBIX AapXUTEKTYpHBIX (QopM U cTuied n0 Oosee
OCTOPO’KHBIX OLIEHOK, CBSI3aHHBIX C BO3MOXKHBIMHM HpoOJieMaMu Iepexoaa K
IIOJIHOCTBIO uppoBOMy IU3aiHy.

Takum o6pazom, "mudposas chepa" Kazaxcrana B 001acTU apXUTEKTYPHI,
JOJDKHA pa3BUBAThCS cHelupuUeckuM oO0pa3oM, YUHUTHIBas BECh CHEKTp Tpex
OCHOBHBIX TpYyTII ()aKTOPOB (MPUPOIHO-KIUMATHUECKHUX, COIUATbHO-DKOHOMUYIECKIX
U KyJIbTYPHO-UCTOPHUECKHX), TIPU STOM THOKO pearupys Ha WX AUHAMHKY. B sTOoM
KOHTEKCTE JIOJDKHBI OBITh YYTEHBI Kak OOIIEMHUPOBBIE MPOOJIEMBbI (IKOJIOTHS,
HEprodPheKTUBHOCTD, YHEPTOCOCPEIKEHUE U T.]I.), TAK U MPOOJIEMBbI, 00YCIOBICHHBIE
cnenupUKoi perHOHAIbHON WIEHTUYHOCTU. TOJIBKO B 3TOM KOHTEKCTE, MIOPOKICHUE
riobanu3anuu - nudpoBas KyJbTypa, CMOXKET COallaHCUPOBAHO U aJEKBAaTHO
criocoOCTBOBATH CO3/IaHUI0 OyayIIel apxuTekTypsl Kazaxcrana.
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CIIMCOK HJIIOCTPATHUBHBIX MATEPUAJIOB (PUCYHKHU U
TABJIUIIbI)
Pucynku

1.1  Vwuenus u noctwxkenus [ludaropa, kak OHU MOBIUSIN HAa Pa3BUTHE HAYKH,
KpaTtkas Ouorpadusi ApEeBHErPEUYECKOr0o YUYEHOrO0 M HMHTEpEeCHbIE (PakThl O HEM
https.//mirax.space/issledovanie/pifagor

1.2 Kak paccuntats kBaapat Iludaropa u 4To OH MOKET pacckas3aTh O Bac?
https:.//joy-pup.com/science/kak-rasschitat-kvadrat-pifagora-i-chto/

1.3 Koaupopanue Ha poHe MUPPOBBIX TEXHOJIOTHUH JTIBOUYHOTO KOJIA.
https.//www.al amy.com/coding-with-binary-code-digital -technol ogy-background-
abstract-background-with-program-code-and-codi ng-programming-and-coding-
technol ogy-backgroun-image449229603.html

14 Teopema [Tudaropa
https:.//ru.wikipedia.org/wiki/%D0%A 296D 0%B5%D 0%BE%D 1%680%D0%B5%D0
%BC%D0%B0_%D0%9F%D 0%B8%D 1%684%D 0%B0%D0%B 3%D0%BE%D1%8
0%D0%B0

1.5 T'eomerpus
https://ru.wikipedia.org/wiki/%D0%93%D 0%B5%D 0%B E%D0%B C%D0%B5%D 1
%82%D 1%80%D0%B8%D 1%8F

1.6 CAIIP mist MalmmHOCTPOCHHS - CUCTEMAa aBTOMaTHU3HUPOBAHHOTO
npoekTrpoBanus https://roi4cio.com/categories/category/sapr-dlja-mashinostroenija-
sistema-avtomati zirovannogo-proektirovanija/

1.7 Dassault Systemes Catia
https://roi4cio.com/catal og/product/dassaul tsystemes-catia

1.8 Hcropus DBM: ot nepdokapt 10 mepCcoOHAIBHBIX KOMIBIOTEPOB
https.//www.m24.ru/articles’kompyutery/12082014/52795

1.9 « BuptyanbHas pealbHOCTh: MU(BI U (PaKThI
https://dzen.ru/al’Y Kc1GV 0aR1G9G7

1.10 3nakomctBo ¢ Rhino u Grasshopper
https://blog.rhino3d.com/2018/10/prototyping-2018-introduction-to-rhino.html

1.11 Autocad vs Archicad https.//www.educba.com/autocad-vs-archicad/

1.12 on XocTUHT-IPOBANIEp U UHTEPHET-TPOBANIEP: OOBSICHIEM PA3HUILY
https://mediasat.info/ru/2020/01/24/razni ca-mezhdu-xosting-providerom-and-
internet-providerom/

1.13 Positive and Negative impacts of internet on Students
https.//medium.com/ @sahersajjad123/positive-and-negative-impacts-of-internet-on-
students-d87443b1e365

1.14 VcranoBka YMHoOro noma B KoHCTaHTUHOBKE
https.//www.smarthouse.ua/ustanovka-umnogo-doma-v-konstantinovke.html

1.15 IOHECKO Crnenuaauct mo noJroToBKe MpoeKkTa
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https://ru.unesco.org/youth/toptips/planner/monitoring

1.16 ®akrtops! pa3BuTus HUGPOBOI APXUTEKTYPHI B BUJIE TUArPaMMBbI [ MaTepral
COCTaBJIEH aBTOPOM |

1.17 HWkonka H ocHOBe kapTuHbl Mukenanmxkesno b. «CorBopenue Anamay
https.//www.pngegg.com/en/png-yfghv

1.18 TexHoJIOrMYECKHE NHHOBAIIHU
https://ru.freepik.com/free-vector/tinypeopl e-using-technol ogi cal-innovations-digital -
device-technol ogi cal -revol ution-modern-sci entific-innovati ons-technol ogi cal -
progress-concept-bright-vibrant-viol et-isolated-illustration 10782930.htm

1.19 CAD - AG6GpeBuarypa OT aBTOMaTU3UPOBAHHOTO MPOSKTUPOBAHUS.
https.//www.istockphoto.com/ru/%D0%B2%D 0%B5%D0%BA %D 1%82%D0%BE
%D 1%80%D 0%B D %D 0%B0%D 1%8F/cad-
%D 0%B0%D 0%B 1%D 0%B 1%6D 1%80%D 0%B 5%D 0%B 2%D 0%B8%D0%B0%D 1
%82%D 1%83%D 1%80%D 0%B 0-%D 0%B E%D 1%382-
%D 0%B 0%D 0%B 2%D 1%82%D 0%B E%D 0%B C%D0%B 0%D 1%82%D0%B 8%D
0%B 7%D0%B 8%D 1%680%D 0%B E%D 0%B 2%D 0%B0%D 0%B D %D 0%B D %D 0%
BE%D0%B3%D0%BE-
%D 0%B F%D 1%680%D 0%B E%D 0%B 5%D 0%B A %D 1%82%D 0%B 8%D 1%80%D0
%BE%D 0%B2%D 0%B0%D0%B D %D 0%B8%D 1%8F-gm1336623031-417818528

1.20 Kak cokpatuth AePUINT KBAIM(DUIMPOBAHHBIX KaIpOB HA CTPOIKE
https://www.c-o-k.ru/arti cles’kak-sokratit-deficit-kvalificirovannyh-kadrov-na-
stroyke

1.21 DxoJoTMYECKH YCTOMYMBBINA JIOM, HarleyaTaHHbIN Ha 3D-npuHTepe n3
TJIMHBI, BOJIbI, BOJIOKOH pUCOBOM ey Xy HctouHuk:
https.//novate.ru/blogs/220521/59002/  //  TlepcnekTHBHbIE  TEXHOJIOTHH B
crpoutenbcTBe https.//gazobeton.org/ru/node/371

1.22 Tlapametpusm - Hosbiii ['mobanbubiit CTummb A5t ApXUTEKTYPHI U
['opoackoro Jn3aitHna
https://www.patrikschumacher.com/Texts/Parametricism Russian%20text.html

1.23 Awnamussr https://pin.it/1dZY WET

1.24 Tlpumenenue VR B nuzaitHe U apXUTEKType
https.//dzen.ru/a/ XxRL 1IEmbRzv03ixA

1.25 Big Data https://consurv.com.kz/?page id=365

1.26 3enenslit ropoa
https.//www.shutterstock.com/ru/image-vector/green-city-flat-design-eco-illustration-
639701851

1.27 Jlorotumsl IporpaMmsl
https://simbim.es/en/bl og/post/l earn-about-al gorithmi c-desi gn-with-grasshopper-and-
archicad-in-virtual-room

1.28 AunropurmMuuecKkoe NpOEKTUPOBAHUE B IPOECKTHOU JEATEILHOCTH
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proektirovanie
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1.31 buonunyeckuii (reHEpaTUBHBIN) AU3aMH.
https.//www.drive2.ru/b/523340322982333171/
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https:.//softculture.cc/courses/architects/grasshopper-marathon

1.35 Hosukosa A.H., KpamennnnukoB A.B. CeTeBoe mpoeKkTupoBaHue B
apxutektypHoir npaktuke. AMIT 2015 https://cyberleninkaru/article/n/setevoe-
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1.36 DpaxranpabIe CTPYKTYpHI. [ToMopoB C.b., Ucmann Xanen /1. AnbauH.
TepMUHONIOTHS HETUHEHHON apXUTEKTYphl U aclEKThl €€ NpuMeHeHus. // BecTHHk
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1.37 bnok-cxema BIusHUS MUGPPOBBIX TPOrpaMM Ha pa3IUIHbBIE 00JIacTH
apXUTEKTYpPhI [MaTEpHall COCTaBJIEH aBTOPOM |.
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Ka3zaxcrana [MaTepuall COCTaBJI€H aBTOPOM].

1.61 Teoperuueckas moaenb "MHTErpadbHbIN MOIX0]T B OLICHKE BIUSHUS

141


https://art-nto.ru/programm/programmy-dlya-sovmestnoj-raboty-vybiraem-luchshij-servis-vse-o-vnutrennih-kommunikacziyah.html
https://art-nto.ru/programm/programmy-dlya-sovmestnoj-raboty-vybiraem-luchshij-servis-vse-o-vnutrennih-kommunikacziyah.html
https://art-nto.ru/programm/programmy-dlya-sovmestnoj-raboty-vybiraem-luchshij-servis-vse-o-vnutrennih-kommunikacziyah.html
https://ppt-online.org/940488
https://www.planradar.com/ru/bim-tekhnologii-v-stroitelstve/
https://www.syssoft.ru/zapisi-vebinarov/informatsionnaya-bezopasnost-v-stroitelnoy-otrasli-pochemu-eto-aktualno/
https://www.syssoft.ru/zapisi-vebinarov/informatsionnaya-bezopasnost-v-stroitelnoy-otrasli-pochemu-eto-aktualno/
https://www.syssoft.ru/zapisi-vebinarov/informatsionnaya-bezopasnost-v-stroitelnoy-otrasli-pochemu-eto-aktualno/
https://portal-vr.ru/chto-takoe-virtualnaya-realnost-istoriya-oborudovanie-primenenie/
https://portal-vr.ru/chto-takoe-virtualnaya-realnost-istoriya-oborudovanie-primenenie/
https://mentamore.com/virtualnaya-realnost/augmented-reality-in-business.html
https://mentamore.com/virtualnaya-realnost/augmented-reality-in-business.html
https://rce.innovations-khv.ru/press-center/news/industriia-40-chto-takoe-chetvertaia-promyshlennaia-revoliutsiia
https://rce.innovations-khv.ru/press-center/news/industriia-40-chto-takoe-chetvertaia-promyshlennaia-revoliutsiia
https://readster.me/book/chetvertaya-promyshlennaya-revolyutsiya/
https://luckyea77.livejournal.com/3383096.html
https://looka.com/

U(PPOBBIX TEXHOJIOTUI" [MaTepHa COCTaBICH aBTOPOM .

1.62 Mopnens Oyaymiast apxuTekTypa Kazaxcrana [MaTepuan cocTaBlieH
aBTOPOM .

1.63 KoHnuenuus nporpaMMHOTO TPOYKTa JJIsl IPOEKTUPOBAHUS IIU(POBOTO
apxXUTeKTypHOro (opMooOpa3oBaHMs [COCTaBlieHa aBTOPOM C HCIIOJIB30BAHUEM
MaTEepPUAJIOB, B3ATHIX U3 PA3HBIX HCTOYHUKOB].

Tadoanunl

1.1 Tab6nuua. Pe3ynpTaThl pa3BEPHYTOrO COLUOIOTUYECKOTO OMPOCa O BIUSHUU
G pOBON KyJIbTypbl Ha apXUTEKTypy [MaTepuana COCTaBJICH aBTOPOM C MOMOIIBIO
Google Forms].

1.2 Tabmuma mo 3BOJIONHH Pa3BUTHS ITU(POBU3ANNHA HA OCHOBE TIPUMEPOB
3JaHUd W WHCTPYMEHTOB COCTaBJIEHA aBTOPOM C HCIIOJIb30BAHUEM MATEpPHUAJIOB,
B3SITBIX U3 Pa3HBIX HICTOYHUKOB.

1.3 Tabnuua. ba3el naHHBIX aHAIK3a IPUMEPOB 37aHUI U TPOEKTOB, KOTOPHIE
OTpaXkaroT BIUSHUE HU(PPOBOI KyJIbTYpbl [MaTEpHAIl COCTABJIEH aBTOPOM |.

1.4 Tabnuua. OcHOBHBIE HaNpaBlIeHUs IU(PPOBU3AIMHN U X BIUSHUEC HA
(GopMo0oOpa3zoBaHUE B apXUTEKTYpE [MaTEpUall COCTABIICH aBTOPOM .

1.5 Jlng aHanu3a BIMAHHS HU(PPOBBIX TEXHOJIOIHI HA YCTOMYHUBOE
apXUTEKTypHOE (popMoOOpa3zoBaHuE [MaTEpHATI COCTABIEH ABTOPOM .
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HPUJIOKEHUE b — Mexanu3mbl 1 (paKTOpbl HU(PPOBHIX TEXHOJIOITM B
apxXuTeKType.
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MexaHu3Mbl U PaKTOPHI HU(POBBIX TEXHOJIOTHI B apXUTEKTYpE.
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HPUJIOKEHUE B - /lnajiekTHKa B3aMMOJEiiCTBHA APXUTEKTYPbl H
G poBOH KYJbTYPbI.

1 AFKATIHTWAA W UHEFOOAS HYAKTYPA: SHASCETHHA RIAMMDATACTHARA

T e, Y ] B S T (TR 11 By | oy rwey sy ryT 1 58 A F 1 Py L e Pt R 1l T 04 L a0 A 5 0
A A 1 7 T T e T T e = A

B e ok el U e 8 i T T e DT
B L WL WL AL EEETILE D I ST

JlnaneKTHKa B3aMMOACHCTBHS apXUTEKTYPHI M HU(PPOBOM KYJIBTYPHI.
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HPUJIOKEHUE I - MHWHCTpyMeHTBI H MeETOAbI COBPEMEHHOI0
APXUTEKTYPHOT0 MPOEKTUPOBAHUS.

FAFEMIEHHBE AETD IR APERTERTFPHOTD FIFRER TP BAHMH

I/IHCTPYMGHTBI 1 METOAbI COBPEMCHHOTI'O APpXUTCKTYPHOI'O IIPOCKTUPOBAHUA.
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HPUJIOKEHUE /I — IlepcniekTuBbI pa3BuTHS HU(PPOBOiIi ADXUTEKTYPbI B
Ka3zaxcrane.

ENFFCAERTHEL FAIANTHR SOFMOIEFAIDDAHHN (ASPOODE APHETINTYFE

[lepcniexTuBsl pazButus nuuppoBoi apxuTekTypsl B Kazaxcrane.
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INPUJIO’KEHUE E - KoHuenuusi NporpaMMHOr0 TMPOAYKTA s
NMPOeKTHPOBaHMSA HU(PPOBOro APXUTEKTYPHOr0 (popMo0OpPa30BaAHUS.
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Konmenmus mporpaMMHOT0 IPOAYKTA JUIS TPOSKTHPOBAHUS IIU(PPOBOTO apXUTEKTYPHOTO
(dhopMooOpa3oBaHHs.
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INPUJIOKEHHUE K — UHTerpanms KJIKYeBbIX aCIEKTOB UCCJIEI0BAHMS.
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Pucynok A. 6 - HTerpanus KiIroueBbIX aCleKTOB UCCIIEIOBAHUS.
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Tabnuua 1.1 - Pe3ynbTaThl pa3BEPHYTOr0 COLUOIOTMYECKOTO ONpOca O BIUSHUU
1u(pPOBOH KyJIbTYphl HA APXUTEKTYPY.

BapuanTtsel oTBeTa %

Bonpoc Ja | Her | Bo3aepxych

1 3BOJIIONMS IM®POBOM KYJbTYPHI B APXUTEKTYPE

Paznen 1. Oco3Hanne U NoHUMAaHHe H(POBOii KyJbTYpPbI

BbI 3HaKOMBI ¢ TOHATHEM "' poBas KyasTypa'? 88,6 % 57% 57%
Cuwuraete i Bbl, uto mudpoBast KynpTypa akTUBHO Biusier Ha | 88,6% 2,9% 8,6%
COBPEMEHHYIO apXUTEKTypy?

Cunraete i Bel, 4To noHnManue nuppoBoii KynsTypsl BaxHo | 91,4% 2,9% 57%
JUIsL COBPEMEHHOT'0 apXurtekropa?

TexcToBblil oTBET
Kax BbI onpezernsiere "undpoByIo KyIbTypy" U Kakue KI0YeBble KOHICTIIMU U HACH OHA BKIIIOYAET B Ce0sl C TOUKU 3pEHHS
¢bunocopun apxuTeKTyphi?

e dunocodus apXUTEKTYPhl pacCMaTPUBACT BIUSAHHE LU(POBOI KyIbTYPbI Ha apPXUTEKTYPHYIO IPAKTHKY U BOCIIPUATHE
npoctpancTBa. OHa HCClienyeT, Kak HU(PPOBBIE TEXHOIOTHH BIHUAIOT Ha GOpMy, GYHKIIHIO U 3CTETUKY 3JaHUH, a TaKkKe
Ha B3aHMOJICHCTBHE JIIOJEH C apXUTEKTYPOH, Ha 00pa3 xu3HU. Ha n3MeHeHne BOCIIpUATHS IPOCTPAHCTBA.

e  Bce Hamu HCHONB3yeMbIE TIPOrPAMMbI Ha CETOAHSIITHUH A€Hb 10 MOEMY MHEHHIO SIBISIETCS YaCTHUKaMU IH(POBOI
KyJnbTypbl. Y B TOW MM HHOM Mepe 00NerdaeT Hallli 3aJa4y B CBOEH oTpaci.

e [ludposas KyIbTypa SBISETCS Pe3yIbTATOM CMEHBI TAPAJUTMbI - CMCHBI MUPOBO33PEHNUS OOUTATENeH TIIaHeThl 3eMIIs.
[MpuHIMI ceTeBBIX B3aNMOJCHCTBUN MOCTY K Pa3MBIBAHUIO TPAHULl (PU3NYECKHUX U KyJIbTYPHBIX, OTHAKO HUMEHHO OH
00O0CTPHI U cAAeNal aKTyalIbHBIM HACHTU(DUKAINIO MeCcTa, KOHKPETHOTO BUA UCKYCCTBA, M Pa3BUTHE TBOPUECKOTO
MIOTEHIHAJIA JINYHOCTU B TPYIIIOBEIX COIHAIBHBIX B3aUMOJICHCTBHUIX.

e CHMIIKOM CIIOKHBIN BOIPOC

e HOBasg MOP(OJIOTHS CTPOCHHI U 0c000€ HYHKIMOHATPHOE HA3HAYCHNUE apXUTEKTYPHBIX O00BEKTOB CIIPOSKTHPOBAHHBIX
JUISL HOBOU Cpelibl

e  BupTtyanbHas apXUTeKTypa, 3Hepro3pGeKTHBHOCTh, THHOBAIIUI

e  [lonumanue MeTOZ0B 00pabOTKK HHPOPMAIIH B IU(HPOBOM POpMaTe C UCIOIB30BAHNEM HEOTPAHWYECHHBIX TaHHBIX B
HnH(OPMAIIMOHHOM BUPTYaIbHOM IIPOCTPAHCTBE, A TAKKe MOHIMAHUS U BIafeHNUE IPOrPaMMHBIM 00eCTIeueHueM AT
HCTIONB30BAHUA B IPO(ECCHOHATBHON NeATeTbHOCTH U B OBITOBBIX HYXKIaX.

e S cumTaro, 4TO 3TO BU3yalbHas COCTABISIONIAs, COLl. CETH, BCE UTO BXOAUT B HU(POBYIO chepy 1 00pazyeT HeKyIo
KapTHHY IEITOCTHBINH 00pa3 I KaXkI0T0 MOJTb30BaATENs

e  [loHnMaHWe TEHICHIMI Pa3BUTHS IPOSKTUPOBAHNUS U CTPOUTEIBCTBA, UCIIONB30BaHIE HOBBIX M HOBEHIIIHMX
JIOCTIKEHUI KOMITBIOTEPHOU TEXHUKH | Tiporpamm, B T.4. U1 (ecim xpaTko)

e  Enunyio nudpoByio cpemy s mpodeccHoHanbHOM AesTeTbHOCTH

e B mepylo ouepens GpopmMooOpazoBaHne U MaTEMAaTHYECKHE PAaCYEThl, THTEPECHbBIE BU3YaJIbHBIC PEIICHNS U HOBBIE
KOHIIETILINN

e uH(DOPMANMOHHO-KOMMYHHKAIIMOHHbIE TEXHOJIOTHH KOTOPBIi aBTOMAaTH3UPYIO M YIIPOIIAET IPOIecc paboThI

e | would define"digital culture" asanew media and new technologies that are emerging extremely fast in the recent
years that can have a huge impact on the way we design buildings, think about architecture in general and the way we
present our ideas and express our creativity. | think the key idea here is that we should be aware of the future that's
coming and the way people would interact with reality (or non-reality), augmented reality and consider that idea when
designing new spaces for people.BIM

e B o0iacTu apXMTEKTYpPBI ONPEIEIISIO KaK TEXHUYECKHEe TOCTHKeH 1. KITFoueBbIM Ha MO B3I SIBISETCS
HCTIOJIb30BaHNE YHUBEPCAIBHOTO HHCTPYMEHTA - KOMIIBIOTEPA, KOTOPBIN UCIIOJIB3YETCsI COBMECTHO C Pa3HOOOPa3HBIM
MIPOTPaMMHBIM 0OecTIedeHIeM i 000pyIOBaHHUEM.

e  JCHONB30BaHKe HH(POPMAIIMOHHO-KOMMYHHUKAI[OHHBIX TEXHOJIOTHH JUIsl B3aUMOJICHCTBHS C 0OLIECTBOM

e  [Iporpammel, IpHIOKEHUE IS 00JIErYeHus paboThI

®  C TOYKH 3peHHus QUIOCOPHUN apXUTEKTYPHI, IIM(POBas KyJIbTypa SBISICTCS JIOTHYHBIM LIIATOM B PaAMKax Pa3BUTHS
HOHSTHS IPOCTPAHCTBA B KOHTEKCTE OOIIEeH YeTOBEUECKON MBICITH.

e  UnTerpanus nudpoBhIX TEXHOJIOTHH B KyJIbTYpy )KU3HEAEATEILHOCTH YelIoBeka. BHepeHne HOBBIX HHCTPYMEHTOB 1
HCKYCCTBEHHOTO MHTEJUIEKTa B IPOEKTUpOBaHKe. JJoCTIKEeHHe MaKCUMAIBbHOH 3 QeKTHBHOCTH - yCcTOHYNBOE
pa3BHTHE, ICTETUKA, MUHUMAaJIbHOE BO3/ICHCTBHE HA OKPYIKAIOLIYIO Cpey ¢ yu€ToM KoM(opTa U MOJb3bI s
HaceJeHMs.

e DIEKTPOHHOE B3aMMOOOpallieHHe B 00LIECTBE U C TOCYJaPCTBEHHBIMU OpraHaMH

®  BO3JEPXKYChH

e  lcnomns3oBanne MU(POBBIX TEXHOIOTHIA IPH CO3AAHMS APXUTEKTYPHOTO 00IMKa 00beKTa

e  Busyammsamus, MporHo3UpoOBaHNe, HHHOBAIHS

e Bomnpoc ms uenoii crateu. Eciu rpy0o Lindposast kynbTypa - Ta ee 4acTh, KOTOPasi CYLIECTBYET B BUPTYalbHOM
¢ poBoM npocTpaHcTBe. C TOUKM 3pEHUS] apXUTEKTYPhI HanboJiee BaXKHO, YTO BUPTYAJIbHOE MIPOCTPAHCTBO MO
BO3MOKHOCTSIM B3aHMOJEHCTBHS C YEIOBEKOM MPHUOIMKACTCS K PeaTbHOMY.

e  BIG DATA u cercopHast apxuTeKTypa = [iu(pOoBHU3ALHUS APXUTESKTYPBI

150




MEXAHU3MBI U ®PAKTOPBI APXUTEKTYPHOI'O ®OPMOOBPA30BAHMUS B IUPPOBBIX TEXHOJIOTI'UAX

Paznen 2. [IpumeHenne nu

POBBIX TEXHOJIOT il

Ne Bonpoc Ja Her Bo3aepxych
BbI ncnionp30Bany BUPTYaIbHYIO WIN IOTIOJHEHHYIO 54,3% 45, 7%
peanbHOCTh JUIS TPEACTABICHUS] CBOUX POEKTOB?
Cuuraete 1 Bbl, 4To BUpTyaibHas pealibHOCTh MOJIE3HA TIPH 88,6% 57% 5,7%
BU3YyaJIN3aLIH ApXUTEKTYPHBIX IPOEKTOB?
Hcnonp3yere nmu Bol iupoBbIe TEXHOIOTHH JUTS YTy IIICHHS 60% 40%
9Hepro3()(PeKTUBHOCTH WM YCTOHIHMBOCTH Bammx npoekros?
Bout tu y Bac 51 onbIT, Koraa nudpoBble TEXHOIOTHH 62,9% 37,1%
no3BoauiIK Bam co3naBath 6osiee HHHOBALMOHHBIE MITH
CJIOXHBIC APXUTEKTYPHBIC (HOpMBI?
TexcToBblil OTBET
Kakwne 371eMeHTHI U acrieKThI IU(POBOH KyJIbTYphl 0COOCHHO 3HAUMMBI JUISL apXUTEKTYpPHOTO (opMOo0OpazoBaHus?

e  [IpoexTnpoBaHHe OONBIIETIPOJICTHBIX KOHCTPYKINH, 0001049eK, (hacaJHbIX HIEMEHTOB (KapKac)

e  AnroputrMHYecKoe MpOeKTHPOBAHHE, BU3YaTH3aIlHs.

e 31 MOAENUpPOBAHME U pacuyeT KOHCTPYKIUH 3JaHUH 0COOEHHO YMPOIIAET U IOMOTAeT MPH NMPOEKTHPOBAHUSIX.

e [IpocTbie HHCTPYMEHTHI PEJAKTHPOBAHUS IJIs CO3IAHMS CIOXKHBIX (hopM

®  3aTPYAHSIOCH C OTBETOM

e  Bugyan

e  TuM TEeXHOJIOTHH MO3BOJIAIOT CO3AaBaTh HU(PPOBYIO MOJIEIb, KOTOpAs ABIAETCS (PaKTUIECKUM ABOHHIKOM PEaIbHOTO
oObekTa. D10 OecrieHHas nHpopMarus 00 00beKTe Kak Ha CTaIuy MPOCKTUPOBAHUS, KOT/Ia ICHCTBUS apXUTEKTOPOB,
KOHCTPYKTOPOB, CME)XKHUKOM U CTPOUTEIIEH COTIIacOBAHBI, TAK U B IIEPHO] SKCILTYyaTA[MN W YTHIN3AIMH 3JaHUs.

e  BaxnelmmuM acnekToMH IH(GPOBOH KyJIbTYPHI SBISIETCS IOHUMaHUE OCHOBOIIOIATAIONINX MPHHIIUIIOB
KOMITO3UIIMOHHOTO MBIIUICHHUS P CO3AaHUU apXUTEKTYPHBIX OO BEKTOB.

e [IporpamMmsl AJst BBIYE€PIUBAHUSA, 31 MOACIHPOBAHUS

e  ViydmieHne IpOEKTHBIX IporpaMm, A 06ojee MPOCTOro ¥ HHTYUTUBHO MOHSTHOTO UCTIOTb30BAHHS

e 311 BU3yaIM3aLUsL

e  BO3MOXXHOCTH aBTOMAaTH3aIMN

e | think the ability to interact with the objects and ability to "see" inreal 1:1 scale how your project is going to look like,
having that sensory experienceis just something that previous generations of architects didn't have and | think it'sa
very important factor when designing today

e  BrrunciouTenbHBIE MOITHOCTH;

e [lepexox OT MOHHTOpA K BUPTYaJIbHOI PEAIbHOCTH;

e  DpProHOMHYHBIE OPTaHBI YIIPABICHNS BUPTYAILHOH PeaTbHOCTHIO.

e  Mups

e Al HCKycCTBEHHBII HHTEIUIEKT

e  CucreMa eMHHUI] U3MEPEHHS

e [lapamerpuueckoe MOJICIHPOBAHUE, BU3yalIbHOE IPOrPaMMHUPOBAHHE.

e  VY4erT BEHTWISINHU U HHCOJLSIIIUY TOPOAA B IIETOM, KOpUAOpoB 3BaKyaruy npr UC u 30HbI 00pyIIeHns 3aHUA. YdeT
30HBI HOATOIUICHUSI CETAMU U TOJIOBOJILEM. YUET 30HBI OOPYIIEHHs] TOPHBIX MACCHBOB. YUET 30H OIACHOTO
npon3BoJcTBa. Paszmenienre 60MO0yOSKHII U TPOJOBOIBECTBEHHBIX CKIIAJIOB, A TAKXKE CKIIA/IOB OPYXKHS U
MenrkaMeHToB. Co3/laHie ONOPHBIX IyHKTOB JUIS pa3MelleHne NPOTHBOPAKETHOTO BOOPY KeHUs.. BbiBo
MarucTpabHBIX )KEJIE3HOMOPOXKHBIX IMyTeH 3a Mpeelibl TOpPOICKOro MaccuBa. KOHTpoIb OXpaHHBIX 30H MarucTpaiei
BOJIOCHAOKEH s, KAHAIU3aLMH, Ta30CHA0KEHNs, TEMIOCHA0KEHMS.

®  BO3JCPKYChH

e B uudposom dopmare craino yierde co3aBaTh CIOKHBIE HOPMBI B apXUTEKTYPe, UX MOJIEIMPOBAHUE, PACUET CIIOKHBIX
¢dopM. Bo3pociu BO3MOXKHOCTH peann3oBaTh paHTa3uK U TBOPUYECKHE U3BICKU apXUTEKTOPOB B MOJICTUPOBAHUH
(hopmMooOpazoBaHUH.

e  Busyanuzauus,3 Moaens

. 31 BU3yasiu3anus

e  Pa3znooOpasue. Bo3MOXKHOCTS OTHOCHTETHEHO IIPOCTOTO CO3/IaHMUS PEIICHNH 1 0OMeHa UMHU depe3 pa3sHoOOpa3HbIe
T1aT(hOPMEI IPUBOHUT K MOPA3UTEIFHOMY yBEINUCHUIO BApHATHBHOCTH.

e  Pa0oTa B KOMaHJle ¥ OTPAaHUYEHHE C YIETOM Ha BO3MOKHOCTh CTPOHTEIBHBIX TEXHOJIOTHH

3 APXUTEKTYPA U HUD®POBASA KYJbTYPA: JTUAJIEKTUKA B3AVMMOJIEMCTBHUS
Paznen 3. BaiussHue nnposoii KyJbTypbl Ha ¢opMoodpa3oBaHue
Ne Bonpoc Ja Her Bozaepxych
Kak Bl cunraere, udpoBbIe TEXHOIOTHH TTO3BOIIIITH 80% 11,4% 8,6%
co3aaBaTh OoJiee yCTOHYUBEIE HIIH SHEPTrod (G GEeKTHBHBIE
31aHusA?
Cuuraerte Jin Bbl, 9TO MCNOIb30BaHNe TH(PPOBBIX TEXHOJIOTHIA 71,4% 20% 8,6%
B apXUTCKTYPE BEACT K IOSABJICHUIO HOBBIX aPXUTEKTYPHBIX
cTHJIeH M HanpaBJIeHUH?
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TexcToBbIi OTBET
Kak, no Bamremy MHeHMIO, HTU(POBBIE TEXHOJIOTUH U LI(POBast KyIbTypa BIUSIIOT Ha B3aUMO/ICHCTBHE JIIOJICH C 31aHUSIMU K
TOPOJICKOH cpenioi?

na

JlomonHeHHas pealbHOCTh KII0UEBOH (hakTOp MPH B3aUMOACHCTBUU MPOSKTHPOBIIMKA C 3aKa3YHKOM, O B
OTIpEIEIEHHON CTENEHU 00JIeTYaeT 3a/1auy apXHUTEeKTopa.

Ludposble TEXHOIOTUU MOMOTAOT JIIOSIM MIPEACTABUTh U NIOKa3aTh OYAyIIne MPOSKTHI, UCIIOIB30BAHUE
JIONIOJTHUTENBHOM pealbHOCTH YXKE TaBHO HCIOJb3YETCsl B HAILIEM COBPEMEHHOM MMpE, Ul IPUMeEpa MOKHO B3SITh
3[IaHHEe KOTOPOE HaXOAUTCSA Ha BOCTOYHOM 00BE3IHOM opore, Iie Py HaBeICHUN KaMepbl Tene(bOHa Ha 3/JaHUE MbI
MOXEM YBUAETh HHTEPECHYIO aHUMAIINIO, 5Ta aHUMaIlUs MOXKET CIIYKUTH B KaKOW-TO CTEIICHU CTPUT-aPTOM,UTO
BBI3BIBAECT MHTEPEC Y JIIOJEH U CO3/1aeT HEKYIO peKIaMy.

[NoBpimarotr komMpopT

OTBET JaeT MakiIt03H B KHUT€ IIPO MelMa, OH Ha3bIBAET ME1a BTOPOI KOXKEH 110 OTHOLIEHUIO K 4eloBeKy. B cBoeit
Mar. IUCCEpTaIUU sl OTIMCHIBAJIA COBPEMEHHYIO apXUTEKTYpy, Kak 0oJiee pacIIMpeHHYIO KOXKY (TeJ0) YeJIoBeKa,
KOTOPBIM Y€JIOBEK YIIPABIIACT NPAKTHUYCCKU TAKKE, KaK 1 COOCTBEHHBIM (bI/ISI/I‘{eCKI/IM TECJIOM

CniocoOcTByeT HHTErpauuu

Cunraio, 4YTO poJb APXUTEKTOPA Ha CETOAHALIHUI EHb SBIISCTCS ONPECIIONIe B CO3MaHUN OPUTHHAIBHBIX 31aHUN
U coopyxeHuil. L{nhpoBble TEXHOIOTUHU UL HHCTPYMEHT B pykax npodeccronana. [loaromy B3aumoericTaue
JI0JIeH CO 37JaHUeM U TOPOCKOI Cpesio OIpeessieTcsl ero Oy EHUIMH B 3THX CPeaX, a OHO 3aBUCHT OT (JaKTOpOB
BO3IEHCTBHUS Ha OPTaHbl BOCIIPHUATHSL: - 3pEHHE, OCS3aHUE, CIIyX, 00OHSHHE, TO, YTO MIPUCYIIIE YEIOBEKY, a He
HCKYCCTBEHHOMY MHTEIUICKTY. [loaTOMY Ha JaHHOM 3Tarie s ObI IPUOPHUTET 0TI YEIOBEUECKOMY HHTEIUICKTY C €ro
HUppanoHaJIbHBIM (Cy6’BeKTI/IBHHM) 9K3UCTCHIUOHAJIbHBIM BOCIIPUATHUEM.

Yes, thisis one of the points | mentioned earlier. People are different today; the use of technology has brought our
interaction with the environment way down. We use phones non-stop; we're addicted to those machines. Interaction
with the environment has become "too robotic”, it seems like we can't connect as much as we use to before.
Technology is both our freind and enemy at the same time. We need to understand how to use it and big tech
companies rearly talk about that, they just care about making you more addicted and sucking money out of you. Being
aware of all of thisisthe key.

He Bnuser

Het. Xoth MPOCKTUPOBATH CTAJIO U HEMHOT'O IIPOIIEC 6naroz[apﬂ HI/I(l)pOBLIM TCXHOJIOTUAM, HO BCC UCXOOUT U3
BO3MOKHOCTEH YeJIOBEUECKOM (baHTa31/II/I u B006pa)KeHI/IH, a TaK¥XK€ UCIIOJIb30BAHHUEM NEPEAOBLIX CTPOUTECIIBHBIX
MaT€puajoB. ]_II/I(i)pOBI)Ie TEXHOJIOTWU NOMOT'AIOT JIMIIb NEPEHECTU CBOIO 3ayMKY B IIPI(l)pOBOfI BUA 1)1 z[anLHeﬁmeﬁ,
Ooutee eTanbHO pa3paboTKy.

JIronu Bce GoutbIlie BpEMEHHU MPOBOJIAT 32 3KPAaHOM B IIH(POBOIL cpenie, IUPPOBBIC TEXHOJIOTUU IOMUAMO CTPOUTEIBHBIX
u HpO(I)eCCI/IOHaJ'IBHBIX ACTICKTOB 3aTparuBarOT U COLNHUAJIBHBIC, IPU U3 UCIIOJIB30BAHHUH B TEOPUU MOKHO
MIPOAEMOHCTPHPOBATh MOTCHINATBHBIM KIJIbIIaM 34aHHE, He BBIXOAS U3 I0Ma, a HCIOJb3Ys ONpeAeIeHHbIH codT
Jlronu BCE wale npearnounTaroT H(ppoBoii ciocod B3anMOJISHCTBHS C OKPYKAIOLEeH Cpeaoi, JyMalo IPOCTO OTOMY,
YTO TaK UM IpouI€ 1 4acTo 6LICTpee.

Bonbiie B TIO3UTHUBHYIO CTOPOHY, TaK KaK I_II/Id)pOBI:Ie TCXHOJIOTHUH ITO3BOJIIIOT BUACTH BCE HO,Z[pOGHLIe JACTaJIn
COOpY)XEHUH

Jlymaro, 4To [UIs TI0JIb30BaTENICH apXUTEKTYPHBIX MPOEKTOB, U(BPOBas KyJIbTypa MOKa He 0C000 BIHIET. DTO
CITOKHBII BOIIPOC, KOTOpLIfI TpeGyeT JACTAJIbHOT'O PACKPBITHUA. TeH}leHHHH YBEJIIMYECHUA ITPOBECACHUS pa6oqero u
CBOGOZ{HOFO BPEMEHU B IEPCOHAJIBHBIX Ia/KETaxX U CMapTd)OHaX, TMO3BOJIAECT YCJIOBEKY HAXOAUTCA MOYTH, IA€ yroJgHa
BHE KOHTEKCTa rOpoJia WIA apXUTEKTYPBL.

Yn06cTBO. TEXHOIOTUU YMHOTO TOPO/ia YIPOILIAIOT KU3Hb. biiarogaps TeneMeTpuu v OONbIINE TaHHBIE MOXHO
MaKCHMaIbHOU YIOPSAIOYUTH Cpery OOUTaHUs JTIOJIEH, a TAKKe PEIIUTh OONBIINHCTBO HHPPACTPYKTYPHBIX MPOOIEM.
Her.

BO3JIEP)KYCh

[TonoxurensHo

ViydmaeTcst BOCOpUATHS 37aHUeE ellé HA MOMEHTE €r0 CO3AaHus

[Toxa kocBeHHO. B ocHOBHOM depe3 uHTepdeiichl MOOMIBHBIX ycTpoiicTB. Hanbonee 3HAYMMBIM CETOIHS KaXKeTCs
ucnonszoBanue ['MC cucrem

YenmoBek B KOHTEKCTE APXUTEKTYPBI, HO rOpoa I 4€JI0OBEKA. 3enenas cpena

be3ycnoBHO. YMHas apXUTEKTypa, YMHBIN TOPOJ - YMHasl cpejia OOUTaHuUS.

Kak Ber mymaere, ucrons30BaHue MUPPOBBIX TEXHOIOTHIA 60% 25, 7% 14,3%

IIOBBIIIACT CTOMMOCTD HpOSKTOB?

Cunraete i Bel, uT0 1iiypoBBIE TEXHOTOTHH MOTYT CHIKATD 43,8% 25,7% 31,3%

Ka4eCTBO TPaUIIIOHHON apXUTEKTYpPhI?

TexcToBBIN OTBET

Hcnone3oBanre HU(PPOBBIX TEXHOIOTHI B KAKOH-TO Mepe YIPOIIAeT caM IPOLECC CO3AaHMsI MIPOSKTa, apXUTEKTOP YKe
HE TI0JIaraeTcsl Ha py4YHOU TPy U GepeT MHPOPMAILIHIO HEMOCPEICTBEHHO M3 HHTEPHET PECYPCOB,UTO CKa3bIBaCTCs Ha
o011Iel KOHIIEIIIUY TPOSKTa U ero BHEIIHEro BU/Ia, TO €CTh M3-3a YIPOIISHHUS CTPaaeT B EPBYIO ouepens haHTasus
apXHUTEKTOPA, TAKXKE YIPOLICHHE BCET/Ia BEACT K KOMMEPLUH M MPOSKTHI MOTYT CTaTh HE HHTEPECHBI OOIIECTBY
HPEICTaBISITh CO00I KOMMEPUECKYIO apXUTEKTYpy (KOTopas HarejeHa Ha pHUObLIb).

Ecni aBTOp MMeeT 4eTKoe MPEe/ICTaBICHUE O PellIaeMbIX 3a/a4ax B apXUTEKTypHOM IPOSKTUPOBAHUH B TOM YHUCIIE U
co3aanus "TpaIUIMOHHON apXUTeKTyphl" 0e3 3m0ynoTpetieHus HU(POBBIX METOIOB H, B YaCTHOCTH, HCKYCCTBEHHBIM
MHTEJJIEKTOM TO BBILICICPEYHUCICHHBIX OTIACCHUH HE BHXKY.
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e | don't think digital technologies can reduce the quality of traditional architecture. On the contrary, | think it can greatly
benefit it, but again the person using this should be aware of both and should make the best out of the both worlds. An
architect should know how to sketch and draw even though he/she may never use thisin the practice. | don't think
analog way of designing iswrong, | just think that, as architects, we should consider and embrace new technology
because that technology is going to only continue to grow. It's never going to go back, so if you want to stay up to date
and on the edge of what's happening, you should be curious and you should learn about it. It's a process and it will only
continue to grow, especially now with the recent growth of artifical inteligence.

e Sl cunTaro YTO MOKHO COBMELIATh HCTOPHYECKUE 3/1aHHS C COBPEMEHHBIMH OCTPOWKAaMH B (QyTYypPHCTHYECKOM CTHIIE
MIPH YCIIOBUH YTO OCTPOMKH BBIOJIHSUIMUCH METOAOM T'OJIOCOBAHUS JKUTENIEH TON WM HHON TEPPUTOPUU HA KOTOPOM

XOTAT NOCTPOUTH TOT UJIH HWHO# 0OBEKT.

e ApXUTEKTypHbIE JOCTHXEHHS YeIOBEUECTBA HAMHOTO TPEBOCXUTHIIN MOSIBICHHE LU(PPOBON apXUTEKTYPHI U Jaxe

pasButHs uepTexa. Lludposas KynbTypa Kak U UepTeXK SBISETCS BCETO JHIIb CPEACTBOM.

e  dopMaibHOE, HE TBOPYECKOE OTHOLICHUE K IU(POBBIM TEXHOJIOTHAM CIIOCOOHO HAHOCUTH YIIEPO apXUTEKType.
Pa3ymHbIif TBOpUECKUi TOAXO K IIU(POBBIM TEXHOIOTHAM JeTaeT UX 3(PEKTHBHBIM HHCTPYMEHTOB

IIPOCKTUPOBAHUS.

4 COBPEMEHHBIE METOJbI APXUTEKTYPHOI'O IPOEKTUPOBAHMUS

Paznen 4. IlpeumyiecTBa M HEIOCTATKH

Bomnpoc

Ja

Het

Bosaepxych

Cunraere i1 Bbl, 4TO penmy1iecTBa UCIIOIb30BaHUS
IU(PPOBBIX TEXHOJIOTHIA B apXUTEKTyPE MPEBBIIIAIOT X
HEIOCTaTKH?

62,9%

20%

17,1%

BbI cTankuBanice ¢ mpodaeMaMu WK TPYIHOCTAMH IIPU
WCTIOJIb30BAHUH HU(PPOBBIX TEXHOJIOTHIA B CBOECH IpaKTHKe?

62,9%

25,7%

11,4%

Cunraete 1 Bel, 4T0 Hcmonabp30BaHNEe HU(PPOBBIX TEXHOIOTHI

JIeNaeT NPOLIECcC aPXUTEKTYPHOTO ¥ CTPOUTEIIBHOTO
IIPOEKTHPOBAHUS 0oJiee MPOCTHIM U 3P PeKTHBHBIM?

91,4%

57%

2,9%

Kaxk Brr AYyMaeTe, UCIIOJIb30BaHUE I_II/I(l)pOBBIX TEXHOJIOTUI
IIOBBIIIACT CTOUMOCTD HpOGKTOB?

60%

25,7%

14,3%
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DTRETETE MOMANYRCTI QOHY MNH HECHANDKD NEOrPaM, KOTopskY Bol NONLAYETECS B CBO0H

NpaKTHKE
1 oraei
Ha ABMAHSCE NONL30SATEN. . 26,5 %]
A0 En 26,5 %)
ArchiGal 15 (43,4 Fep
Autaaly 20 18 {81,3 %)
Ao AD Archifectuna 12 {3E.T %)

S018,1 %l

1 3.2 %)
Irifre Works 1 (3.2 %]
Magrzali—0 (0 %)
Microstaticnf- 0 (0 %)
MI0AS 1 (3.2 %)
Modal Studke G510 (0 |
ManclAal —34{9,7 )
Maemwarks
Rivil + Dymama
Revdl fechileciuns
Rl Structure, MEP
Renga
Rhinccarcs 30 + Grassho
Skeschilp 16 (48,4 %)
Tekla Siriclsas -1 (3.2 %]
Nipa CATRP
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21 (67,7 T}

QTMETETE NOEANYACTS OOHY WRK HECHONERO NPOFPE M. KOTORSIE Be CUMTARTE Hamboneg
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1{%2 %)
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Figrwil + Depninma Ei16,1 %)
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30,7 %)
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ks Max 16 (58,1 Wi
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Ssnstrorest mu BIM-TexHonoruu, no Baremy MHeH#HIO, 88,6% 8,6% 2,9%
Ba)XHBIM MHCTPYMEHTOM B COBPEMEHHO apXUTEKTYpHOIt
TIpaKTHKe?

TexcTOBEBINH OTBET
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Kak BbI oLieHMBaeTe 3HaYeHUE U BiIMsiHUE BIM-TeXHOJIOTHI Ha COBPEMEHHYIO apXUTCKTYPHYIO MPAKTUKY?

e  C KaxJbIM T0OJIOM BJIaJ€HHE JAHHBIMU TEXHOIOTHAMH BOCTPEOOBAHBI B KOMIIAHHAX

e  CoxkpamaeM BpeMst paGoThl. FIMeeT BEICOKOE 3HAUEHHE, YIUTHIBAsI HEIHEITHNE PEasTy TEMITa XHU3HM.

e VCcKopsieT U yIpoIaeT Mpolece MpOeKTHPOBaHNUE.

e  BimsHue u 3HaueHUE bim-TEXHOJIOTHH OKa3bIBaeT OOJIBIIOE, OOJBITMHCTBO COBPEMEHHBIX IIPOSKTOB HE MOXKET

CYIIeCTBOBATh 0€3 STHX TEXHOJIOTHH, CO3/JaHue IIAHOB 3/1aHUi{, BHEIIHUI BHI, (acaqHas 4acTh U BHEPCHUE

«3€JIeHBIX» TEXHOJIOTHH, BCE 3TO CTAHOBHUTCS HAMHOTO IPOIIE ITPU UCTIOIb30BAHIH HU(PPOBIX TEXHOJIOTHH.

Tennennust Bo3BeneHMs "KOpoOOK" B "He 3pesbIX" pyKax

BJIMSTHHE OTPOMHOE

Baxnoe

Brusier Ha S5KOHOMHYHYIO COCTaBIISIOLIYIO IPOEKTA

Huge time-saver and money saver at the same time, considerable efficiency boost in the workflow and the final output

[TonoXHUTENBHO C TOYKH 3pEHHUS B3aNMOCBSI3eH BCEX Pa3ieNioB IPOESKTa ISl KOMIUIEKCHOTO TPOSKTHPOBAHUSL.

VY 1106cTBO HE TOIBKO B MJIaHE BU3YaIbHOTO KOHEYHOTO 00pa3a 00BEKTa, HO U B IJIaHE TADMOHHYHOTO ITOCTPOSHHUS

camoro o0beKTa B KOMaHIHOI padoTe

D10 Ge3aIbTePHATHBHO

He 1o xoHia nopaGoTaHHast TEXHOJNOTHS, HO C OOJBIINM TTOTEHLHATIOM

[Tomorarot Gosee TOYHO paccYUTaTh KOHCTPYKTUBHYIO CHCTEMY 3/1aHHA U cAeNaTh ero 3 (eKTHBHBIM U 0€30MacHbIM

TIOJIO>KUTEIILHO

B 2001 roay mHe xBaTiio 15 MUHYT 4TOO MOHATH, YTO 32 BIM-TexHOMOTHAMY Oy MyIiee apXUTEKTypBhl, HO 3TO

Oyayliee y Hac JI0 CHX Mmop He HacTymuio. Brusane BIM-TexHoMOrHy B Halllel cTpaHe 04YeHb craboe.

e  BIM-TexHOIOTHHU B COBPEMEHHOH MPAKTUKE CYKAIOT BO3MOXKHOCTH NMPO(eCCHOHATBHOMN MTOJATOTOBKH apXUTEKTOPA,
3acTaBIsisl pabOTaTh HE TBOPUESCKH, a JIMIIB I10 MIA0IO0HY NPOrpaMMbL. BBIIBIIsIeTCS 3aBUCHMOCTB OT IpOrpaMm U Gpupm
CO3JAI0IINX 3TH HPOrPaMMBI, T.K. COBPEMEHHBIE PHIHOYHBIE OTHOIICHS, KaK II0Ka3bIBACT IPAKTUKA, TUKTYETCS 1
KOHTPOJIMPYIOTCSI IPaBUTEIECTBAMH

e 10u310

e  Jleno B ToM, uto BIM Mozens cTaHOBUTCS ycTapeBIIei cpa3y Iocie ee Co3IaHusl, TaK Kak B IIPOLIECCe pean3amiy
MIPOEKTa MPOUCXOAUT OOJIBIIOE KOJINYECTBO M3MeHeHH . [1o caMbIM pa3HBIM pryrHaM. B 3ToM cMmblcie nndposas
MOJIEJTb BCETIa OTCTaeT BO BPEMEHH OT pealbHOCTH. TeM He MeHee OHa SIBIISIETCS IOJIS3HBIM pelIeHHeM IPH BCer
CBOEH CII0)KHOCTH.

e  Tlobrmaercs kadectBo [1CJ]. DxoHOMUS pecypcoB, O1aroaaps TOYHbIM pacuéTaM 1mo MaTepuaiaM. CokparieHue
CPOKOB CTPOUTEIIBCTBA 32 CUET TOYHOMY TpaduKy cTpouTtessctBa 4D. Bricokast mpo3padHOCTh IPOEKTOB, YTO
MHUHUMH3UPYET BO3MOXKHOCTH JUTSl KOPPYIIMH. BEICOKME OKa3aTeny Ha Tare SKCIUTyaTaliy 3a CUET HaInIust
Iu(ppPOBOTO JBOWHHUKA 0OBEKTA IIp.

e  [lo3BoJsieT yiy4IaTe NPOEKTHOE PEIICHUE 30aHUI U IPaJOCTPOUTEIILCTBO YYaCTHEM HH)KEHEPOB KOHCTPYKIUH U
HHKEHEepHBIX ceTei. T.K. y ApXHTEKTOPOB OUSHB Y3KOE€ BOCIIPUSITHE TIPOOIIEM IpaloCTPOUTENLCTBA IIPH AaJIbHEHIIIEM
9KCILTyaTaIIH.

®  HE3HAYMTEIHHOE BIHMSHHE

e  BIM-TexHOIOTHH UTPAIOT BOXKHYIO POJIb B CO3JIAaHUM COBPEMEHHOTO apXUTEKTYPHOTO 00JIMKa FOPOJIOB, OBBIIIACTCS
Ka4ecTBO pa3paboTKH pabouux MPOEKTOB, MOTYyYSHHH TOYHOH IeTaIbHOM HH(popManuu o npoekte. COOTBETCTBEHHO
Kaxzaoe 31anue B BIM 2T0 jx1BoH HHPOPMAILIMOHHBII apXUTEKTYPHO-HHXEHEPHBII OPraHu3M, KOTOPBIM MOXET B
JTaTTbHEHIIIEM YTIPABIISATH YETOBEK.

e  BlIM-npoektupoBanue 310 Oyayiiee

e  Xopouio

e D70 0WH U3 3P (HEKTUBHBIX HHCTPYMEHTOB ONTUMHU3ALUH )KU3HEHHOTO IIMKJIA 3IaHUs

e  OnrtuMmusanys pemeHni apXUTEeKTopa 1 MPO3pavHOCTh MPOSKTHON M CTPOUTEIBHOMN JeITeIbHOCTH

e  TwuM TEeXHOJIOTHH MO3BOJIAIOT CO3AaBaTh HHU(PPOBYIO MOJIEIb, KOTOPAst ABIACTCS (PaKTUIECKUM JBOMHUKOM PEaTbHOTO
oOwekTa. D10 OecrieHHas nHpopMarHs 00 00beKTe Kak Ha CTaIuy MPOSKTUPOBAHUS, KOT/Ia ICHCTBUS apXUTEKTOPOB,
KOHCTPYKTOPOB, CMEKHUKOM U CTPOUTENEH COTTIACOBAHBI, TAK U B IEPHO] SKCILUTYaTAINX U YTHIH3AINHA 3/1aHHSI.

5 HUPPOBAS APXUTEKTYPA: IEPCHEKTUBBI U BO3GMOXHOCTH

Paznen 5. O0yuyeHue H pa3BUTHE HABBLIKOB

Ne Bonpoc Ja Her Bosnepixkych
Cunraete 1 Bel, 9T0 11u)poBBIE HABBIKH CTANN 91,4% 5.7% 2,9%
HEOThEMJIEMOM YacThI0 NPO(ECCHOHABHOTO 00pa3oBaHus
apxurekropa?

Kaxk Brl cunraere, Oyaer u akTyaabHbIM OTKPBITHE 74,3% 11,4% 14,3%
00pa3oBaTeIbHON MPOrPaMMBI IO IM(POBOH apXUTEKType?

TexcToBblif 0TBET
KaknMy HaBBIKaMH U 3HAHUSIMH, Ha Balll B3I, OJDKEH 00JIajaTh COBPEMEHHBIH apXUTEKTOP B KOHTEKCTE Pa3BUTHS IU(POBOI
KYJIBTYPBI?

e  3HaHHWe MPOTrpaMM U yMEHHE UMH "TIPaBIIILHO" MOJIH30BAThCS (KOMIO3HUIMOHHEIE TPUEMBI B ApXHTEKTYPE)

e  3HaHWI Pa3TUYHBIX IPOTPAMM M MHOTO(YHKIIHOHAIFHOCTh B HCIOJIb30BAaHHI PA3IMYHBIX IIPOTPaMM U MOOUYEpeaHas
JIeNIETHpOBaHIe (QyHKINH CPEIH 3TUX CaMbIX IIPOrpaMM 00ecedrBaeT apXUTEKTOpY 3 EKTUBHYIO IIPOSKTUPOBAHHIO.

e  HaBbIKHM HCIIOJIB30BaHUS IPOTPaMM JJist 311 MOJEIUPOBaHUS M BU3yan3alliy, HO IPU 9TOM HE CTOUT 3a0bIBaTh, I/1e
Oy/IeT OCTPOCH MPOEKT, 3HAHHS KYJIbTYPbl HAPOJAa U MECTHOCTH B IIEPBYIO 0YEPEb, TAKIKE HEMAJIOBaXKHBIH BOIIPOC
COCTOHT BO BHEJPEHUH TaK CKA3aTh «3€JIE€HBIX» TEXHOJIOTHIA.

e  3nanue OOJBIIOTO CIIEKTPa NPOEeCCHOHATBHBIX IPOrpaMM
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e  00s3arenbHO 0A30BBIMU (KJIACCHIECKHMU: KOMIIO3UIINS, OCHOBEI IPOSKTHPOBAHMUS, apX. AETAH, apX. KOHCTPYKIIHH,
PYYHBIC TEXHHKH), IPEKAE YeM IIPHUCTYNATh K HU(PPOBHIM TEXHOJIOTHSIM

e  [IpodeccrnoHaIFHEIMI KOMIIETCHIIMSMH apXUTEKTOPa

e  Software skills like Rhino/Grasshopper, Revit, Unreal Engine, understanding of Al, understanding of VR/AR in
architecture, digital fabrication and 3D printing

e  [Ipexne BCero, CIEHUAINCT apXUTEKTOP JOJDKEH 00J1aaTh TPAAUINOHHEIMU 0a30BBIMHU ITPO(eCCHOHATEHBIMA
HaBBIKaMH, KOTOPBIE MPEABSIBIIOTCS IIPH 0TOOpE Ha 00ydeHHe - YMEHHE PUCOBATh, KOMIIO3UIIMOHHOE MBIIIIICHHE B
00BEMHO-TIPOCTPAHCTBEHHOM, IIBETOBOM U I'paduaeckoM IOCTpOeHHH 00beKTa (PHCYHKA, )KUBOIINCH, CKYJIBITYPHOI
KOMITO3HIIMH U T.JI.), @ TAK)KE COBPEMEHHBIMU KOMITBIOTEPHBIMHU NTPOTPaMMHBIMH IIPOYKTaMH IS IPOSKTHPOBAHHSI.
Bce 3Tn HaBBIKM B KOHTEKCTE ITU(POBOI KyJIBTYPHI MOTYT 1aTh Ka4eCTBEHHO HOBBIH YPOBEHB Pa3BUTHS B apXUTEKTYpe
U CTPOUTENBCTBE.

e  JIoDKEeH yMeTh BIIaJIeTh COBPEMEHHBIMH 311, 21 IPOrpaMMaMH, MIIM BO3MOXKHOCTh IIepeaaTh 00pa3 4epe3 pHUCyHOK,
JT00 TTOHATIIMBBIM CIIOBECHBIM OIMCAHHEM JI0 MEJIbUaHIINX JeTaneit

e  HyxHo o0masaTe X0Ts OBl HAYaIBHBIMH 3HAHHMSAMHU C HCTIONb30BaHNeM BIM TexHOIOTHI B IPOEKTHPOBAHNH, TaK KaK B
TIoCJIeTHee BpeMsI 9TO CTaHOBHTCS Bce Ooee mommyisipHei. Hy 1 koreuHo o0manats 3HaHUAMHE 10 pabote ¢ 2D
yepTexamu B mporpamMmme AutoCAD Tak kak noiHocTsio Ha BIM MBI nepeiinem He ckopo.

e  ApXUTEKTypHOE IUITaHUPOBaHHUE, 31 BU3yaJIH3alHsl, CTPOUTENBHEIE IIPOrPaMMEI 110 THITy PeBuT n ABTOKAZ,
CKYJIBITYpa U KUBOITUCH

®  TIPOTpPaMMBI KKIBIH pa3 0OHOBILIFOTCS, Hy)KHO OBITh B TPEHAE H IIOCTOSTHHO 00y4JaThCs

e  He TOIBKO apXHUTEKTOPY, HO U JIIOOOMY CMEKHOMY CIIELIHAIIICTY HEOOXOANMEI HaBBIKH paboThl ¢ 3D (co3naBarts,

JIOTIOJIHSATH, BHOCHTH/N3BIICKATh JTAHHbIC H T.11.)

JIOTHKOH

Bnaners BIM

CucreMa equHUI] U3MEPEHH, ¥ caMble 0a30BbIe PyHIaMEHTATbHbBIC TOHATHS.

Brnanenue nudpossiMu nHCTpyMeHTaMu. Hanmdre 6a30BbIX 3HAHMI B IporpaMMupoBaHui. [IoHMMaHne KOHLETIINN

BIM.

e  3HaTh OUKI XHU3HEACATEIBHOCTH TOPOAA U IPOOIEM NPH €€ TUHAMHIECKOM Pa3BUTHH C HHKEHEPHBIMH MaruCTPaIAMHI
U Iy TSIMU BaKyalluy ¥ CHAOXKEHUs.

e  yMEHHE JaTh TOJKOBOE TEXHUYECKOE 33alaHie MOJIepaTopy mporecca

e  3HaHUe KOMIBIOTEPHOH rpaduKy, IPOrpaMMHPOBAHHS, 3HAHHE HOPMATHUBOB U CTAHAAPTOB, TBOPYECKOMY MBIIIICHHIO
B paboTe HaJ| MPOEKTaMH, IMUPOKUH KPYTro30p.

e  3HaeM Iporpamm, Ux JeTAIbHOE U3YUYEHHE U OTIBIT

e  3nanue 31 nporpamMm

e  [lIpexe BCEro XOpOIIMM KPYT030pOM B BO3MOXHOCTAX IH(POBBIX HHCTPYMEHTOB, 3aT€M HaBBIKAMH B HCTIOIb30BaHUH
HYXHBIX eMy.

e  Ha ¢one pa3Burus muppoBoi KyIbTypbl apXUTEKTOP JODKEH OCTaBaThCsl KOMIIO3UTOPOM M TYMAaHHUCTOM - 3HATh
HCTOPHIO apXUTEKTYPHI, 3aKOHBI ADXUTEKTYPHOH KOMIIO3UIINH, OBITH CIIOCOOHBIM K TBOPYECKOMY ITOHCKY.

. Cunraro He0OXOIUMBIMH.

e  3nHanue u ymenue pabdorats (coop u ananmu3) ¢ [MCamu u Borpmmmu faHHBIMHE.

e  3Hanue npasui co3nanus [IporpaMMel Ha MPOEKTHPOBAHUS (TIPEXK/E, TEXHUIECKOTO 3a1aHMs).

e  3HaHWe HOPM U NPaBHJI MPOEKTHPOBAHUS.

e  3HaHWe MPUHIMIOB X METOIOB BHIUMCIUTEILHOTO IPOCKTHPOBAHNS (TTApaMETPHIECKOTO, alTOPUTMUIECKOTO 1
TeHEPaTHBHOTO).

e  3HaHHWe OJTHOW MJIM HECKOJBKUX Iporpamm 3d MoaenupoBaHusi, HHPOPMAIIIOHHOTO MOJEITHMPOBAHHS,
BBIYHCITUTEILHOTO MOEINPOBAHNSL.

e  HassikoM paboTaTh B KOMaHAE C HHXKEHEPAMH, CMEXHUKAMH, CTPOUTEISIMU 1 SKCIUTyaTallMOHHBIMH CITyK0aMu B
Iporecce CO3AaHMus HHPOPMAIMOHHONW MOJISITH 30aHHsI.

e  3HaHHWe MPOTrpaMM BU3YaIH3aIMU U MPE3EHTAINHU MPOEKTHOTO TPOIIECcca U €r0 Pe3yIbTaToB.

e  Buasers HaBBIKaMU (PyHIAMEHTATEHOTO 000CHOBAHMS M 3AIIUTHI CBOETO MPOEKTA.

5 HU®POBASA APXUTEKTYPA: IEPCIHEKTHUBbBI 1 BO3MOKHOCTH

Paznen 6. [IporHo3upoBanue 6yayuero B KOHTeKcTe HuppoBu3anuu

Ne Bonpoc Ja Her Bo3aepxych
Cuuraere i Bbl, 4TO B&KHOCTD IIU(POBBIX HABBIKOB IS 88,6% 11,4%
ApXUTEKTOPOB OYIET YBEIHYUBAThCA B Oyaymem?
Br1 oxxupaere, uTo B OyIyIieM MosBITCS HOBBIE IU(PPOBBIE 83,9% 6,5% 9,7%
TEXHOJIOTHH, KOTOPbIE 3HAUYUTEIBHO U3MEHST apXUTEKTYpy?
Cunraete 1 Ber, uto nudposas KyneTypa OyaeT urpatsb 65,7% 14,3% 20%
KJTIOYEBYIO POJIb B Pa3BUTHH apXUTEKTYPhI B OIiKaiiine
ropI?
KoimuecTBo yuacTHHKOB: 36
Pesynbrarsl BEIBOAOB ompoca Biausaun nndpoBoii KyJIbTyphl Ha apXUTEKTYPY.
Ne BoiBoabl JleTrau BIOUSIHUM

HHq)pOBaH KYJIbTYpa OKa3bIBa€T 3HAYUTCIbHOC BJIUAHUEC HA

CylecTBeHHOE BIHSHHE
ApXHUTEKTYpHOE (OpMOOOpa30BaHHE, PACHIUPSIS
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BO3MOXHOCTH apXUTEKTOPOB U MPEICTABISAS HOBBIE CIIOCOOBI
CO3/IaHMs U TIPECTABICHUS aDXUTEKTYPHBIX (GOpM.

MHoroo6pasue hopm

Ludpossle TEXHOIOTHH MO3BOJIIOT CO3aBaTh Oosee
CIIOXHBIE U pa3HOO0Opa3HbIe (OPMBI, KOTOPEIE paHee ObIIH
TPYJIHO BOILIONIAEMEL.

COKpaH.[eHI/Ie BPEMCHU MPOCKTUPOBAHUSA

udposbie HHCTPYMEHTHI M IPOTPaMMHOE 00CCIICUEHIE
MOTYT COKPATHUTh BpEMsI TPOCKTUPOBAHNS, 00Ieryas
BH3YAIH3aLHUI0 1 MOJCIHPOBAHIE apXUTEKTYPHBIX opM.

IMpodeccuonanbHas Tpanchopmarms

Poue apxuTexTopa MeHsIeTCsl ¢ pa3BUTHEM LUPPOBOIL
KyJbTypbl. IIpodeccronanam TpeOyeTcst HOBbIE HAaBBIKH U
3HAHUSI, CBSI3aHHEIE C IM(POBBIMH TEXHOJIOTHSIMH.

OOIIECTBEHHOE BIIMSHUE

[Mudposas KyIbTYypa 1 ee BAUSHHUE Ha apXUTEKTYPy UMEIOT
00IIeCTBEHHBIE MTOCIIEACTBHS, BKIIIOYAsi H3MEHEHHE CII0CO00B
B3aUMOJICHCTBHS JIIOJCH C 3laHUSAMU U TOPOJICKON CpesIoH.

Bynymie nepcrnieKTHBBI

[lepcneKTUBEI apXUTEKTYPHOTO (POPMOOOpPa30BaHUS B
KOHTEKCTE IIM(PPOBOi KyJIbTYphl BKIIOYAIOT Pa3BUTHE HOBBIX
MaTepHaoB, METOJJOB IPOCKTHPOBAHUS H CTPOUTEIIBCTBA, &
Taroke 0oJiee TECHYIO HHTETPaLUIo C JPYTHMH 00JIacTIMH,
TaKUMH KaK HHGOPMAIOHHBIE TEXHOJIOTUH 1
HCKYCCTBEHHBI HHTEJUICKT.

BrI130BBI

CyIecTBYIOT TaKKe ONpeIeNICHHBIC BHI30BEI, CBSI3aHHBIC C
STHMHU U3MEHEHUSAMHU, BKIIOYast HEOOXOJMMOCTh 00yUeHHS U
Pa3BUTHS HOBBIX HABBIKOB, BOIIPOCHI O€30MaCHOCTH U
KOH(HUICHIUATBHOCTH, a TAKXKE HCOOXOINMOCTh aJanTani K
HOBBIM POJISIM M IIPOLIECCAM.

HOBBIX U HHHOBAIIMOHHBbIX

PeKOMeH}IaHI/Il’l AJIsl APXUTEKTOPOB 0 TOM, KaK OHH MOI'yT HCII0JIb30BaTh uml)pom,le TE€XHOJOI'MH U MOAXOAbI 1JIsl CO3TaHUSA

OpM B cBoeii padoTe.

Hcnonp3oBaHue anropuTMHUUECKOT0 Ju3aiiHa

AJNTOPUTMHUYECKUN WITH TApAMETPUICCKUIN TU3aiiH TO3BOJISIET
CO371aBaTh CIOKHBIE H YHHKAIbHBIE ()OPMBI C
HCTIONb30BAHIEM MaTEMATHIECKUX alTOPUTMOB M MOJIEICH.

CO3Z[aHI/I€ OTKPBITBIX U THOKHX TMPOCTPAHCTB

C  pasButHeM  IHGPOBBIX  TEXHOJOTHH  BO3pacTaeT
MOTPeOHOCTh B OoJiee TMOKHX M aIalTUBHBIX IPOCTPAHCTBAX,
KOTOpBIE MOTYT OBICTPO HM3MEHATHCS W aJalTHPOBAThCA K
Pa3IMYIHBIM OTPEOHOCTSIM U yCIIOBHSIM.

Y4yer ycTOH4YUBOCTH

udposble TEeXHOMOTMHM MOTYT IIOMOYb B  BOHPOCAX
YCTOHYMBOCTH, TIO3BOJISISL ApXUTEKTOpaM JIydIle YYHUTHIBATH
BIMSHHAE WX TIPOCKTOB HA OKPYXKAIOIIYyI0 Cpely M HCKaTb
croco0bl MUHUMH3AIIMU HETaTHBHOTO BO3/ICHCTBHSI.

Pa3BuTHE HaBBIKOB B 00JIaCTH MporpaMMHupOBaHUsL

Jna  peanmuzanuu  Oojiee  CIOXKHBIX M HWHHOBAIIMOHHBIX
MPOCKTOB, apXUTEKTOpaM MOXKET TOTPEOOBATHCS OCBOCHHE
HEKOTOPBIX  ACMEKTOB  MNPOTPaMMHPOBaHHS,  BKJIIOYAs
CKPUNTHHT JJIsI aBTOMATH3allMM ITIPOLECCOB WIIM CO3/aHHSA
CJI0’KHBIX T€OMETPHil.

Cumymsmus 1 MOJETHPOBaHIE

udpoBsie TEXHOIOTHN TTO3BOJISIIOT IPOBOIUTE CUMYIISIIIAN 1
MOJICJIMPOBAaHNE B PA3JIMYHBIX YCJIOBHUAX, YTO IIOMOIaeT
NpeIBUICTh BO3MOXKHBIE IPOOJIEMBI 1 BHECTH KOPPEKTHBEI B
JM3aliH 10 Hayajga CTPOUTEIBCTBA.

Vcnonb3oBanue TexHONOTHI 1MppoBOi (abpukaunu, Takux
kak 3D-medaTtb U poOOTU3UPOBAHHOE CTPOUTEIHCTBO, MOXKET
MIOMOYb APXUTEKTOpaM BOIUIOLIATH CIIOXHBIC AWU3aHEPCKUE
UJIe M COKPAIaTh BPEMsI CTPOUTEIIbCTBA.

Komraboparus 1 0OMeH TaHHBIMHU

udpossie mmathopMbl ¥ UHCTPYMEHTHI MOTYT OOJErduTh
COBMECTHYIO paboTy U 0OMEH JAaHHBIMH MEXKIY Pa3IUYHBIMH
y4YacTHHKaMH MPOEKTa, BKIIOYAs apXUTEKTOPOB, HHIKEHEPOB,
CTpouTeNel U KIMEHTOB.
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Tabnuma 1.3 - ba3sl JaHHBIX aHAIM3a TPUMEPOB 3IaHHHA U MTPOCKTOB, KOTOPHIC
OTpaXaroT BIUSHUC U(PPOBOI KyIBTYPHI.

No Hazpanme | Apxut | Mecronosao:xenue / Oco0ennoctu uupoBoii Cceplika
MpPOEeKTA eKkTop | ¢oTorpaduu KYJbTYPBI HCTOYHHUK
1| "Guggenh | Frank VIHHOBAIMOHHEBIN My3eii Myseit
eim Gehry uckyccrsa. [IpumeneHue I'yrrenxaiiMa B
Museum MIPOTrPaMMHOT0 00eCIIeYeHUS buns6ao
Bilbao" JUTSL a9POKOCMUYecKoi oTpaciu | (archi.ru)
B TIpoliecce MPOEKTHPOBAHUS
Bilbao, Mcnianus
2 | "Beijing Herzog ONMUMIUACKUI CTaIUuOH. National Stadium,
National & de CIT0)KHBIE TEOMETPUYCCKUE Beijing - Herzog
Stadium” Meuron (opMBI, CO3AaHHbIE C & de Meuron |
("Bird's UCIIOJIb30BaHHEM Arquitectura Viva
Nest") KoMIbloTepHOTo 3D-
MO/JICTTUPOBAHHUS LTSI CO3AaHUSI
€ro YHUKaJIbHOH "ITHUben
THE3/10" CTPYKTYpBHI.
3| "The PLP OpnuH U3 caMbIX YMHBIX 31aHui | OducHoe 31aHne
Edge" Archite B MHpE The Edge
cture W3BecTHBIN Kak "camoe ymHOoe | (archi.ru)
3nanue B mupe", "The Edge" .
Hcnone3yer nepenosbie
I(POBbIE TEXHOJIOTUH AJIS
MaKCHMU3aIuH 3PPEKTUBHOCTH
u ycroiuusoctu. [Ipumenss
IoT u 6onpUIMX TaHHBIX IS
CO3aHUS aJAITUBHOU U
9HeprodPeKTUBHOM CpeIbl.
4| "Chicago | Studio MHOTO(YHKIIHOHAIBHBIN 3eneHbie
Aqua Gang HEeOOCKPED ¢ HEOOBIYHBIM HeOOoCKpeObl.
Tower" Archite MIPSMOYTOJBHBIM IJTAHOM H OnobpeHo
cts, KPHBOJIMHEHHBIM (hacaaoM, OTHLAMH
Loewe HAIIOMUHAIOIIHMM CKJIAJIKA (livejournal.com)
nberg + TkaHu 1 bonpmnx O3zep.
Associa Oco0OeHHOCTBIO SBIIETCS
tes "3enenas kpoima'.. s
" CO3/IaHHs YHUKAIBHON OaIrHu ¢
! - TeppacamMu, IMHTHPYIOITAMHA
Yukaro, CLLIA BOJTHbIE BOJIHBI,
HCIIOJIb30BANIUCH
KOMITBIOTEPHBIE CUMYJISILIAY IS
CO31aHUS YHUKAJIBHON
BOJIHUCTOH (pacagHO# CHCTEMEL.
5| "The Michae OKCHepUMEHTAIBHBIH MPOEKT . https:.//www.mich
Digital I [MonHocThio 3D-nieyaTHbIi ael-
Grotesque | Hansm [MaBUJIbOH, CO3/JaHHEIH C hansmeyer.com/di
Project” eyer TIOMOIIBIO AJITOPUTMHUYECKOTO gital-grotesque-I
MPOEKTUPOBAHHUS
6| "TheOne | Mario 31anne 0pHUCHOro THUIIA. Komriexe One
Airport Cucinel [IpuMeHEHHE COTHEYHOTO Airport Square
Square" la MOJIETMPOBAHHMS JIJIsI (archi.ru)
Archite ONITUMHU3AIINH TEHH U
cts SHEPreTUUECKON
s dexTruBHOCTH

Axxkpa, 'ana
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https://archi.ru/projects/world/4860/muzei-guggenkhaima-v-bilbao
https://archi.ru/projects/world/4860/muzei-guggenkhaima-v-bilbao
https://archi.ru/projects/world/4860/muzei-guggenkhaima-v-bilbao
https://archi.ru/projects/world/4860/muzei-guggenkhaima-v-bilbao
https://arquitecturaviva.com/works/estadio-nacional-en-pekin-6
https://arquitecturaviva.com/works/estadio-nacional-en-pekin-6
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https://www.istockphoto.com/ru/%D1%84%D0%BE%D1%82%D0%BE%D0%B3%D1%80%D0%B0%D1%84%D0%B8%D0%B8/%D0%BA%D0%BE%D0%BD%D1%86%D0%B5%D1%80%D1%82%D0%BD%D1%8B%D0%B9-%D0%B7%D0%B0%D0%BB-%D0%B8%D0%BC%D0%B5%D0%BD%D0%B8-%D1%83%D0%BE%D0%BB%D1%82%D0%B0-%D0%B4%D0%B8%D1%81%D0%BD%D0%B5%D1%8F
https://www.istockphoto.com/ru/%D1%84%D0%BE%D1%82%D0%BE%D0%B3%D1%80%D0%B0%D1%84%D0%B8%D0%B8/%D0%BA%D0%BE%D0%BD%D1%86%D0%B5%D1%80%D1%82%D0%BD%D1%8B%D0%B9-%D0%B7%D0%B0%D0%BB-%D0%B8%D0%BC%D0%B5%D0%BD%D0%B8-%D1%83%D0%BE%D0%BB%D1%82%D0%B0-%D0%B4%D0%B8%D1%81%D0%BD%D0%B5%D1%8F
https://www.istockphoto.com/ru/%D1%84%D0%BE%D1%82%D0%BE%D0%B3%D1%80%D0%B0%D1%84%D0%B8%D0%B8/%D0%BA%D0%BE%D0%BD%D1%86%D0%B5%D1%80%D1%82%D0%BD%D1%8B%D0%B9-%D0%B7%D0%B0%D0%BB-%D0%B8%D0%BC%D0%B5%D0%BD%D0%B8-%D1%83%D0%BE%D0%BB%D1%82%D0%B0-%D0%B4%D0%B8%D1%81%D0%BD%D0%B5%D1%8F
https://www.istockphoto.com/ru/%D1%84%D0%BE%D1%82%D0%BE%D0%B3%D1%80%D0%B0%D1%84%D0%B8%D0%B8/%D0%BA%D0%BE%D0%BD%D1%86%D0%B5%D1%80%D1%82%D0%BD%D1%8B%D0%B9-%D0%B7%D0%B0%D0%BB-%D0%B8%D0%BC%D0%B5%D0%BD%D0%B8-%D1%83%D0%BE%D0%BB%D1%82%D0%B0-%D0%B4%D0%B8%D1%81%D0%BD%D0%B5%D1%8F
https://www.istockphoto.com/ru/%D1%84%D0%BE%D1%82%D0%BE%D0%B3%D1%80%D0%B0%D1%84%D0%B8%D0%B8/%D0%BA%D0%BE%D0%BD%D1%86%D0%B5%D1%80%D1%82%D0%BD%D1%8B%D0%B9-%D0%B7%D0%B0%D0%BB-%D0%B8%D0%BC%D0%B5%D0%BD%D0%B8-%D1%83%D0%BE%D0%BB%D1%82%D0%B0-%D0%B4%D0%B8%D1%81%D0%BD%D0%B5%D1%8F
https://www.istockphoto.com/ru/%D1%84%D0%BE%D1%82%D0%BE%D0%B3%D1%80%D0%B0%D1%84%D0%B8%D0%B8/%D0%BA%D0%BE%D0%BD%D1%86%D0%B5%D1%80%D1%82%D0%BD%D1%8B%D0%B9-%D0%B7%D0%B0%D0%BB-%D0%B8%D0%BC%D0%B5%D0%BD%D0%B8-%D1%83%D0%BE%D0%BB%D1%82%D0%B0-%D0%B4%D0%B8%D1%81%D0%BD%D0%B5%D1%8F
https://www.istockphoto.com/ru/%D1%84%D0%BE%D1%82%D0%BE%D0%B3%D1%80%D0%B0%D1%84%D0%B8%D0%B8/%D0%BA%D0%BE%D0%BD%D1%86%D0%B5%D1%80%D1%82%D0%BD%D1%8B%D0%B9-%D0%B7%D0%B0%D0%BB-%D0%B8%D0%BC%D0%B5%D0%BD%D0%B8-%D1%83%D0%BE%D0%BB%D1%82%D0%B0-%D0%B4%D0%B8%D1%81%D0%BD%D0%B5%D1%8F

—

2| "The Penno Ora HeOOCKPED ObLT The Shard —
6 | Shard" [nano CIIPOCKTHPOBAH C Bukunenus
HCTIOJIBb30BaHUCM (wikipedia.org)
KOMITBIOTEPHOTO
MO/ICITUPOBAHHUS JIJIsI
JOCTHXKEHUSI €r0 YHUKAIBLHON
CTEKIJITHHON (pOPMBI
JlonnoH, BenukoOpuranus
2| "The OMA L OTOT TENEBU3NOHHBIN IIEHTP CCTV
7| CCTV HCTIOJIb3YET MHHOBAIIMOHHbBIE Headquarters -
Headquart APXHUTEKTYPHBIE MOAXOBI LIS Alchetron, The
ers' CO3/1aHMs CBOETO YHHKanpHOrO | Free Social
3Ur3aroo0pa3HOro KOHTypa Encyclopedia
[Texun, Kurait
2| "The SANA OT0T yueOHbII HEHTp Rolex Learning
8 | Rolex A HCITOB30BAN KOMITBIOTEPHOES Center / SANAA |
Learning MO/ICITUPOBAHUE [UISl CO3/IaHHSI ArchDaily
Center" - CBOETO BOJTHOBOTO IUTaHA.
e S —
Jlozanna, llIBetinapus
2 | "Tencent NBBJ 3T1oT 0(pUCHBIN KOMIUIEKC Tencent
9 | Seafront KUTAWCKOTO TeXHOJorn4eckoro | headquarters:
Towers' ruranta Tencent ObLT making social
CIPOEKTHPOBAH C MOMOII[BIO networking a
AITOPUTMUYECKOT0 JIM3aiiHa, reality
9T00BI OMITUMH3UPOBATh (archidust.com)
€CTECTBEHHOE OCBEICHUE U
BUJIBI HA MODE.
3 | "Harpa Hennin it co3manus yHUKaIbHOM KoH1epTHEIH 3a1
0 | Concert g CTEKIITHHOH (pacagHoi Xapma,
Hall and Larsen CTPYKTYPbI 3TOTO 3[aHUS PeiikpsBUK
Conferenc | Archite HCIIOJIHb30BAIUCH lifeglobe.net
e Centre" ctsu KOMITBIOTEPHBIE MOJIEJIH.
Olafur PeiikpsaBuk, Ucnangus.
Eliasso
n
3| "One Ateliers DTOT KHUI0# KOMILIEKC One Central Park
1| Centra Jean HCIIOJIB3YET MEPETOBHIE [ Ateliers Jean
Park" Nouvel TEXHOJIOTHH JIJIs BKIFOUEHHUS Nouvel
BEPTHKAJIBHBIX CAJIOB H ArchDaily

ABcTpanus

CHUCTEMbI KOHHEHTPUPOBAHHOT O
COJIHCYHOTI'O OCBCHICHUA.
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https://ru.wikipedia.org/wiki/The_Shard
https://ru.wikipedia.org/wiki/The_Shard
https://ru.wikipedia.org/wiki/The_Shard
https://alchetron.com/CCTV-Headquarters
https://alchetron.com/CCTV-Headquarters
https://alchetron.com/CCTV-Headquarters
https://alchetron.com/CCTV-Headquarters
https://alchetron.com/CCTV-Headquarters
https://www.archdaily.com/53536/rolex-learning-center-sanaa-by-iwan-baan
https://www.archdaily.com/53536/rolex-learning-center-sanaa-by-iwan-baan
https://www.archdaily.com/53536/rolex-learning-center-sanaa-by-iwan-baan
https://www.archidust.com/project-details/Tencent-headquarters-making-social-networking-a-reality-806
https://www.archidust.com/project-details/Tencent-headquarters-making-social-networking-a-reality-806
https://www.archidust.com/project-details/Tencent-headquarters-making-social-networking-a-reality-806
https://www.archidust.com/project-details/Tencent-headquarters-making-social-networking-a-reality-806
https://www.archidust.com/project-details/Tencent-headquarters-making-social-networking-a-reality-806
https://www.archidust.com/project-details/Tencent-headquarters-making-social-networking-a-reality-806
https://lifeglobe.net/entry/10051
https://lifeglobe.net/entry/10051
https://lifeglobe.net/entry/10051
https://lifeglobe.net/entry/10051
https://www.archdaily.com/551329/one-central-park-jean-nouvel-patrick-blanc
https://www.archdaily.com/551329/one-central-park-jean-nouvel-patrick-blanc
https://www.archdaily.com/551329/one-central-park-jean-nouvel-patrick-blanc
https://www.archdaily.com/551329/one-central-park-jean-nouvel-patrick-blanc

3| "The Zaha OTOT CHOPTUBHBINH 0OBEKT, London Aquatics
2 | London Hadid, MTOCTPOCHHBIH IS Centre — Zaha
Aquatics Omumnuiickux urp 2012 rona, Hadid Architects
Centre" UCIIONIb3YET KOMITBIOTEPHOE (zaha-hadid.com)
MOJICTTUPOBAHHUE AJIS CO3/IAHMUS
CBOHX MOTPSICAOLIHNX
BOJTHOOOPa3HBIX (OPM.
3| "The OroT HEOOCKPEO UCTIONB3YeT XMapovoc-oTipok
3 | Gherkin (POBBIEC TEXHOJIOTUH ISt «Cenr-Mepi Exc
(30 st ONITHMU3AIIMH CBOETO 30» (factum-
Mary sHeproadpekTuBHOrO Au3aiina | info.net)
Axe)"
3| "The UNStu DTOT yHUBEpCUTETCKUH Kammyc | Singapore
4 | Singapore | diou ObLT CIIPOCKTUPOBAH C University of
University | DP MOMOIIBI0 KOMITBFOTEPHBIX Technology and
of Archite CHUMYJISIIIAE [Tl CO3/IaHUS Design -
Technolog | cts OIITUMAJILHOTO UNStudio
y and 00pa3oBaTeIbHOTO
Design" MIPOCTPAHCTBA.
3| "Jockey Zaha Ota Gamrns, ciyxaias mkoioi | Jockey Club
51| Club Hadid nu3aitHa, OblTa pa3paboTaHa ¢ Innovation Tower
Innovation | Archite HCIIOBb30BaHUECM ITUPPOBBIX - Wikipedia
Tower" cts, TEXHOJOTUH IS CO3JaHuUs
YHUKaJIbHOU U IMHAMUYECKOU
(hopMBI 31aHMS.
I'onkonr, Kurait
3| "The Zaha DTOT KyIbTYPHBIH IIEHTP Heydar Aliyev
6 | Heydar Hadid HCTIONB3YET KOMIBIOTEPHBIE Center | Zaha
Aliyev Archite aJITOpUTMBI 171 co3aanus cBoeil | Hadid Architects,
Centre" cts . KPUBOJIMHENHOM M TOTOKOBOM Barrisol -
'& : bopMbI. Normalu Sas,
Baky, Aze OaiKan Bolidt | Archello
3| "Gardens | Grant DTOT caj UCIOb3YET Gardens by the
7 | by the Associa HWHHOBAIMOHHbIE TEXHOJIOTHH Bay, Singapore -
Bay" tesu JUTSI CO3/TaHMsT YHUKATBHBIX Garden of the
Wilkins CYNEepCPEBbEB M TEIUTUYHBIX Future
on Eyre KOHCTPYKIIHUH. (holidify.com)
Archite
cts
3| "Villa UNStu Ora pesuaeHus ObuIa VilLA NM -
8 | NM" dio CIIPOCKTHUPOBaHA C UNStudio

Bepxnuuii New York, USA

HMCIIOJIb30BaHUEM
KOMIIBIOTEPHOTO
MOJIETMPOBAHMS IS CO3JaHUS
YHHKaIIbHOHN cepeOprucTon
CTEKJISHHOM M METalIn4ecKon

(hopMBL

163



https://www.zaha-hadid.com/architecture/london-aquatics-centre/
https://www.zaha-hadid.com/architecture/london-aquatics-centre/
https://www.zaha-hadid.com/architecture/london-aquatics-centre/
https://www.zaha-hadid.com/architecture/london-aquatics-centre/
https://factum-info.net/uk/interesnoe/puteshestviya/1100-sent-meri-eks-30-unikal-nyj-neboskrjob-v-londone
https://factum-info.net/uk/interesnoe/puteshestviya/1100-sent-meri-eks-30-unikal-nyj-neboskrjob-v-londone
https://factum-info.net/uk/interesnoe/puteshestviya/1100-sent-meri-eks-30-unikal-nyj-neboskrjob-v-londone
https://factum-info.net/uk/interesnoe/puteshestviya/1100-sent-meri-eks-30-unikal-nyj-neboskrjob-v-londone
https://www.unstudio.com/en/page/12103/singapore-university-of-technology-and-design
https://www.unstudio.com/en/page/12103/singapore-university-of-technology-and-design
https://www.unstudio.com/en/page/12103/singapore-university-of-technology-and-design
https://www.unstudio.com/en/page/12103/singapore-university-of-technology-and-design
https://www.unstudio.com/en/page/12103/singapore-university-of-technology-and-design
https://en.wikipedia.org/wiki/Jockey_Club_Innovation_Tower
https://en.wikipedia.org/wiki/Jockey_Club_Innovation_Tower
https://en.wikipedia.org/wiki/Jockey_Club_Innovation_Tower
https://archello.com/de/project/heydar-aliyev-center
https://archello.com/de/project/heydar-aliyev-center
https://archello.com/de/project/heydar-aliyev-center
https://archello.com/de/project/heydar-aliyev-center
https://archello.com/de/project/heydar-aliyev-center
https://archello.com/de/project/heydar-aliyev-center
https://www.holidify.com/places/singapore/gardens-by-the-bay-sightseeing-11503.html
https://www.holidify.com/places/singapore/gardens-by-the-bay-sightseeing-11503.html
https://www.holidify.com/places/singapore/gardens-by-the-bay-sightseeing-11503.html
https://www.holidify.com/places/singapore/gardens-by-the-bay-sightseeing-11503.html
https://www.holidify.com/places/singapore/gardens-by-the-bay-sightseeing-11503.html
https://www.unstudio.com/en/page/11807/villa-nm
https://www.unstudio.com/en/page/11807/villa-nm

Tabmuna 1.4 - DeMeHThI ¥ aCHeKThI HU(PPOBOH KyJIBTYphI, KOTOPHIE OKa3bIBAIOT
BJIMSTHUE Ha apXUTEKTypHOE POpMOOOpa3oBaHue.

Ne | Dnement Onucanue Binsuaue Ha APXUTEKTYpPHOE
nudpoBoi dbopmoobOpazoBaHue
KYJbTYPBI

1 3D- 3D-monenupoBanue MeHseT  mpouecc  GopMoobOpazoBaHUS,
MOJIETUPOBAHUE II03BOJISIET MOCKOJIBKY ~ TIO3BOJIIET  apXUTEKTOpam

apXUTEKTOpaM HKCIIEPUMEHTUPOBATh ¢ (hOpMaMu, KOTOPbIE
BU3YaJIM3UPOBATH CBOU | MOTYT OBITh TPYAHO MPEICTaBUTH B IBYX
MPOEKTbl B TpeX | U3MEpPEHUsIX.

U3MEPEHUSX c

MOMOIIbIO

KOMITBIOTEPHBIX

IPOrPaMM.

2 Anroputmudeckoe | ['eHepaTuBHOE MOJKET TMPUBECTH K CO3JAaHUIO HOBBIX,
/ T'eHepaTuBHOE | IPOEKTUPOBAHUE YHUKaJIbHBIX (OPM U CTPYKTYpP, KOTOPBIEC HE
MIPOEKTHPOBAHNE UCTIONB3YeT Morid Obl OBITH CO3J@aHBI C MOMOIIBIO

ANTOPUTMBI JUIS | TPQAUIIMOHHBIX METOIOB.
CO3/1aHUs "

ONTUMHU3AINU

JIA3aMHEPCKUX

peIIeHU.

3 Buptyanbnas VR no3BosisieT | VR MOXKeT  BIMATh Ha  BOCIPUSITHE

peanibHOCTh (VR) | apxuTtekTopam U | QpXUTEKTypHbIX (GOPM U TPOCTPAHCTB,
KITUEHTAaM TIOTPY3UTHCS | TTO3BOJISISL  TIOJIB30BATENISIM OICHUTh WX B
B BUPTyajbHOE | OoJiee pEeallMCTUYHOM KOHTEeKcTe, yem 2D-
MPOCTPAHCTBO U | U300paKeHus.
OIICHUTh TIPOEKTHI B
[OJIHOM 00beMe U
MmacuTaoe.

4 Hudposoe [Mu¢posbie TEXHOJIOTH MOTYT BIIUATH Ha
MIPOU3BOJICTBO TEXHOJOTHUHI dbopmooOpazoBanue, Tmpennaras  HOBBIE
(3D-meuats, CNC) | mpou3BOACTBa, TaKue | BO3SMOXKHOCTH JUISl Pealn3alii CI0XHBIX U

kak 3D-nedats u CNC, | neTanu3upoBaHHBIX APXUTEKTYPHBIX QOpM.
MO3BOJIIIOT CO3/1aBaTh

CIIOXKHBIE

APXUTEKTYPHBIC

(bOpMBI U JeTalu.

5 WNurtepuer Bemeli | I0T Bkirouaer B cebst | [oT moxker BimsTh Ha GopMooOpazoBaHHUE
(loT) UCTIONIb30BaHUE MyTeM  WHTETpalll  TEXHOJIOTHYECKHUX

IIOAKJIOYECHHBIX K CECTU
YCTPOMCTB M JAaTYUKOB
st cOopa JaHHBIX U
yIpaBlIeHUs
APXUTEKTYPHBIMU
MIPOCTPAHCTBAMH.

KOMIIOHEHTOB B apXUTEKTypHble (OpPMbI U
MO3BOJISATH MPOCTPAHCTBAM aAalTUPOBATHCS
K HY>K/IaM ¥ TTOBEJICHUIO TTOJIb30BaTENEH.
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Tabmuma 1.5 - JInsg aHanuza BIMSHUSA ITUAPOBBIX TEXHOJOTHHA HAa YCTOMYMBOE
apxuTeKTypHOE (hopMooOpa3zoBaHHeE.

Martpuiia BIUSIHUS - HHTETPAIBHBIN ITOIXO0/T K OlleHKe 3 dekTa mudpPOoBhIX TEXHOIOTUH Ha
apXUTEeKTypHOE opMO0Opa30BAHHE U YCTOMIHUBOCTb.

QJICKTPUYCCTBA U TCILIA.

KOJIJICKTOPOB U
CHCTEM COJIHCYHOTO
OTOIUIEHHS U
OXJIKCHHS.

No | TexHnonorust Ornncanne TexHojaorun | [Ipumepst Brnusinue Ha
WCIIOJIb30BaHUS B (hopmoobpazoBaHue
ApXHUTEKTYype
1 | 3enmeHble TEXHOIOTHH [IpumeneHue Hcnonb3oBanue ITomoraet co3naBaTh
9KOJIOTUYECKHI BO300OHOBIISIEMBIX 3IaHUS C
JIpPY>KECTBEHHBIX U HNCTOYHUKOB MUHUMAaJIbHBIM
9HEProdPHEeKTHBHBIX SHEPTHH, HETaTUBHBIM
pelIeHnii B mpoiiecce JHeprocOeperaronux | BO3AEHCTBUEM Ha
MPOEKTHPOBAHUS U TEXHOJIOTHI OKPYKaIOILlyI0 Cpeay U
CTPOUTENBCTBA. MaTepuasoB ¢ ONITUMHU3HPOBATH
HU3KHUM YTIIEPOJHBIM | IOTpeOIeHnEe YHEPTUH.
CJIEJIOM.
2 | AHamuTHKa TaHHBIX Ucnonp3oBaHue Mouurtopunr u coop | [To3omsieT
AQHATUTUYIECKIX TAHHBIX O AOEHTH(PHUIIUPOBATH
WHCTPYMEHTOB ¥ cOOpa | mOTpeOIeHnn obmactu, Tpebytorre
JAHHBIX JUTS OLICHKH SHEPIHUH, ONITUMH3ALINH, U
9Heprodh(HEeKTUBHOCTH | BHYTpEHHEH MIPUHUMATh MEpPHI 10
Y TIPOM3BOJIUTENIEHOCTH | KIIMMAaTHYECKON VITYYIIEHUIO
31aHUM. cpene u SHEPreTUYECKON
UCIIOJIb30BaHUU 3G PEKTUBHOCTH H
PECYPCOB. YCTOMYMBOCTH 3JaHUMN.
3 | Marepuaisl ¢ HU3KUM Ucnons3oBaHue Hcnons3zoBanue YMeHbLIaeT
YTIEPOIHBIM CIIEIOM MaTepuaioB, JIPEBECHBIX HETaTHBHOC BIIHMSHUE
MIPOU3BOCTBO KOTOPHIX | MaTepHaJIOB, Ha KIMMaTU4YeCKHe
MMeeT HU3KUI YPOBEHb | TepepabOTaHHBIX W3MEHEHUS U
BEIOPOCOB TAPHUKOBBIX | MaTEpUAJIOB, YMEHBIIAET
ra3os. OMOKOMITIO3UTOB U norpe0cHue
IPYTHX KOHCTPYKITMOHHBIX
JKOJIOTHYECKH pecypcos.
YCTOWUYUBBIX
MaTepUaoB.
4 | BogoadhekTuBHOCTD Ucnons3oBanue YcraHOBKa cuCTEM CHmxaet norpebneHve
TEXHOJIOTHHA 1 cbopa u MIPECHOU BOIBI,
CTpaTeruit as nepepadboTKu yJIydIlIaeT yrpaBjieHne
cOepexxeHus u JOKIEBOW BOJIBI, CTOKaM¥ BOJBI U
3¢ (eKTUBHOTO BoA03((heKTUBHEIE TIOBBITIIAET
WCIIOJIb30BaHMS BOJIBI. CaHTEXHUYECKHE YCTOWYMBOCTD 3/IaHHS
YCTpOICTBA, K U3MEHEHUIO
O3EJICHEHUE U KITUMarTa.
nauamadTHOE
IJJAHUPOBAHHE.
5 | Conueunbie Ucnons3oBanue YcranoBka YMeHbiaer
TEXHOJIOTHUH COJIHEYHOH SHEPIUu JUIsl | COMTHEUHBIX MaHesel, | 3aBUCHMOCTh OT
TeHepaIiu COJTHEYHBIX HCKOIIAeMbIX

HMCTOYHHUKOB dHEPTHH,
CHU)KAeT BBIOPOCHI
MapHUKOBBIX Ta30B U
JHEPro3aTpaThl
3JTaHUH.

Tabnuia npeqHazHauCHA IS KPATKOTO 0030pa Pa3IUUHBIX TEXHOJIOTHH, HCTIOIBb3YEMbIX B apXUTEKTYpE, U
MX BJIMSHUS Ha mpolece popmMooOpa3oBaHusl.
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6 | 3D-monenupoBaHue IIpouecc coznanus [Ipumensercs ans Obneruaer
TpEeXMEPHOH IMTUPPOBON | BU3yaTH3aITIN 9KCIIEPUMEHTUPOBAHUE
MOJIeIH OOBEKTA C APXUTEKTYPHBIX ¢ popmamu u
HCIIOJIb30BAaHUEM MPOEKTOB MEPE]T UX MaciTabamu,
CIIELUAJILHOTO peanuzanuen, IT03BOJISIET OBICTPO
MIPOTrPaMMHOTO rmomoraer 6oee BHOCUTb U3MECHEHHUS B
obecrieyeHusl. TOYHO IUTAHUPOBATh | JU3aMH.
U KOHTPOJUPOBATH
nporecc
CTPOUTEIHCTBA.
7 | IIpOMBIIIUIEHHOCTh Ucnonp3oBanue IIpumensiercs nns ITo3Bonsier
(G POBBIX TEXHOJIOTUH | IPOM3BO/ICTBA ApXUTEKTOpaM
JUIS1 IPOM3BOJICTBA CJIOKHBIX co3/1aBath OoJjee
(u3nIeCKUX OOBEKTOB, | aPXHUTEKTYPHBIX CJIOKHBIE U
Y4acTO MPUMEHSIETCS B (hopM, KOTOpEIC WHHOBAI[MOHHbBIE

coueranuu ¢ 3D-

OBLIIO OBI CIIOKHO

(hopMBI, OTKPHIBAET

[I€YaThIO. WJIU HEBO3MOXKHO HOBBIE BO3MOKHOCTH
CO3/aTh JUIsl MAaTEPUAJIOB U
TpaIuLMOHHBIMU KOHCTPYKIUH.
METOJIaMHU.
8 | BupryanwsHas u TexHonoruu, KOTOpeIE IIpumensitorest nis ITo3BossiroT

JOTIOJHEHHAs
peanbHOCTD

IO3BOJISAIOT CO3J]aBaTh U
B3aMOJCHCTBOBATE C
BUPTYaJIbHBIMU
cpellaMu Wid 100aBIsTh
BUPTYaJIbHBIE DJIEMEHTHI
B peanpHOe
MIPOCTPAHCTBO.

BU3YyaJIN3allUU U
Mpe3eHTaIN
ApXUTEKTYPHBIX
POCKTOB, TIOMOTAIOT
MIOJTb30BATEIISIM
JTydIIe TIOHUMAaTh
POCTPAHCTBO
MacIITa0bl IPOEKTA.

apXUTEKTOpaM JIydllle
MPEJICTABUTH CBOM
nacu u HO.Hy‘-II/ITI)
00paTHYIO CBS3b,
MOTYT BJIUATH HA
mporiecc
(hopMooOpazoBaHus
MyTeM CO37IaHuUs
HOBBIX CIIOCO0O0B
BOCHpI/IﬂTI/IH nu
B3aUMOJICHCTBUA C

APXUTEKTYPOH.
9 | UckyccTBeHHBIH Cuctemsl, ciocobnble kK | Mcnons3ytores i | BausHue Ha
WHTEJUIEKT ¥ MAIIUHHOE | OOYYEHUIO M IPUHITHIO | aBTOMATHU3aI[UH U ¢dbopmoodpazoBanue

o0OydeHune

pemeHuii 6e3 IBHOro
IPOrpaMMHUPOBAHUSI.

ONTUMM3ALIUT
HEKOTOPBIX aCIIEKTOB
APXUTEKTYPHOTO
MIPOEKTUPOBAHUS,
Hanpumep, Uis
aHaJIu3a aTTepHOB
UCTIOJIB30BaHUSA
pocT

Tabnuma, KOTOPYO MOXHO UCIIONB30BaTh M1 aHANIN3a BIMSIHAA U(POBBIX TEXHOIOTHIA HA apXUTEKTYPY,
MOXET OBITh CBSI3aHA C UCIIOJIb30BAaHUEM BUPTyaIbHOU 1 AononHeHHOU peaslbHOCTH (VR 1 AR).

10 | BupryanbHas
peansHOCTB (VR)

Texnoorus,
MO3BOJIAIONIAS
MOJIB30BATENSAM
MOTPY3UTHCA B
WMMEPCUBHYIO
BUPTYaJbHYIO CpELNY,
MOJHOCTHIO
OTJEJSIONIYIO UX OT
pealbHOrO MUpa.

Hcnonb3yercs st
CO3/1aHusA
BHUPTYaJbHBIX TYpOB
10 APXUTEKTYPHBIM
MIPOEKTaM,
MI03BOJIAET KIMEHTaM
u
3aMHTEPECOBAHHBIM
CTOpOHaM
"nporysasaTees” no

ITo3Bonsier
apXUTEKTOpaM 1
KJIMCHTAM JTy4IIe
MTOHUMATH H
BU3YaJTM3UPOBATH
JTU3aiiH, BBISBIIATH
MOTEHIIHAIbHBIE
po0JIEMbI U BHOCUTH
WU3MEHEHHUS 10 Havana
CTPOUTEIILCTBA.
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3JaHUIO 10 €10

ITOCTPOCHHUSI.

11 | domonHeHHAS TexHonorusi, KoTopas IIpumensiercs nns VYaydmaer
peanbHOCTH (AR) no0aBsieT CO37aHus KOMMYHUKAIIUIO

BHPTYaJIbHBIE SJIEMEHTHI | MacIITaOHBIX MEeXITy
B pEalbHOE OKPYKEHUE | MOJENIEeH 31aHul, apXUTEKTOPaAMH,
MOJIH30BATES, MPOCIUPYEMBIX Ha KITUCHTAMHU U
MO3BOJIAA peaNbHbIC OOBEKTHI, | CTPOUTEIHLHBIMU
B3aMMO/ICICTBOBATH C MTO3BOJISIET Opuramamu, Mo3BOJIET
HUMH. ApPXUTEKTOpaM U 0ojee TOYHO
Iu3aiHepaM BU3YaJIU3UPOBATH U
pean30BHIBATh aJanTHPOBATh AU3AHH
MIPOEKTHI MPSIMO Ha B pEeaIbHOM BPEMEHHU.
MecTe
CTPOUTEIHCTRA.

12 | MonenupoBaHue Hcnonb3oBanue IIpumensiercs nns ITomoraer
MTOBE/ICHUS M aHAJIH3 UG POBBIX TEXHOIOTUH | ONITUMU3AIIUN aApPXUTEKTOpPaM
JTAHHBIX JUISL MOJIETTUPOBAHUS TUTAHUPOBKHU co3zaBarthb Ooee

TTOBEICHUS JTIOJIEH U IIPOCTPAHCTB, (hyHKITMOHABHEIE U
aHaM3a JaHHBIX O OIIEHKH s¢deKTUBHBIE
MOTOKE JIIO/IeH B MIPOXOJUMOCTH U MPOCTPAHCTBA, a TAKXKE
3IAaHUSX U 0€301MacHOCTH, MPUHUMATh PEIICHUS,
00IIeCTBEeHHBIX ONITUMU3AIUT OCHOBaHHBIE Ha
MIPOCTPAHCTBAX. SHEPronoTpeOSeHUs | JaHHBIX, IS
U IPYyTUX acIeKTOB MOBBIIICHUS KOM(OopTa
MIPOEKTUPOBAHUS 7 6e301acHOCTH
3IAHUM. M0JIb30BaTENCH.

13 | dponsl u Ucnons3oBanue IIpumensercs mist IIpenocraBnser
JTUCTAHIMOHHOE OCCIMIOTHBIX CO3/1aHHS TOYHBIX apxuTeKTopam Oonee
30HANPOBAHNE JeTaTehHBIX MOJIeTIeil MeCTHOCTH, | TOYHBIE M aKTyalbHbIE

arnmapaToB (IpOHOB) U MOHUTOPHUHIA JIaHHbIE JIJIS1
JICTAHITUOHHBIX COCTOSIHUS 3/TaHUH, pa3paboTKH MPOEKTOB,
CPEJICTB 30HIUPOBAHUS | IPOBEPKHU obOecnieunBaet Ooiree

JUTst cOOpa TaHHBIX O

0€30I1aCHOCTH U

TOYHOC

MECTHOCTH M 3[]aHUsX. | JPYTUX 3ajad, MO3HIIUOHUPOBAHUE
CBSI3aHHBIX C 3JaHUI B
WHCIIEKIMEH 1 OKpYKaloIIeM
00CJIeIOBaHUEM. MIPOCTPAHCTRE.
Tabnuua Ui aHanu3a BIUSHUS ONPEACTICHHBIX ITUQPPOBBIX TEXHOJIOTHH Ha apXHUTEKTypy. OTa Tabnuua
COCpeIoTOYEHA Ha OIpeeIeHHbIX MPOrpaMMax U IiaTgopMax, UCIIOJIb3yEMbIX B QDXHTEKTYype.
14 | Ilporpamma/IInardopma | Onucanue IIpumepsr Bnusinue Ha
UCIIOJIb30BaHUS B (hopmoobOpazoBaHue
ApXHUTEKTYype
15 | AutoCAD OTo0 nmporpaMMHOE Ucnonesyercs CHuxaet BpemMs U
oOecnieyenue g 2D 1 | apXuTeKkTopamu Jisl | yCUIINS, HEOOXOIUMBIE
3D-npoeKTUPOBAHUS | CO3/IaHUS JETANBHBIX | JIISl CO3AaHuUs
YepueHUs. YyepTeKe 1 Mojenel | IeTalbHbIX IUIAHOB,
3IAHHH. MIO3BOJISIET JIETKO
U3MEHSATH U
aJlallITUPOBATh JIU3aNH.
16 | Revit IIporpamma s BIM Ucnonwzyercs qd Obneruaer
(Building Information co3aHus Ooee (hopmupoBaHue
Modeling), TOYHBIX U CJTOXHBIX
TIO3BOJIAIOLIAS JEeTaIM3UPOBAHHBIX | apXUTEKTYPHBIX Gopm

CO37aBaTh CIOXKHBIE
TpeXMEepHbIE MOJIETH C

3D-Mmoneneii 3nanui
U U1 KOOPAMHAIIUH

U CTPYKTYp, YIPOIIAeT

B3aUMOJICHCTBUE U
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MoIpOOHOM

paboThI pa3IuIHBIX

KOOpAWHALIUIO MCKAY

uHpopmaren o CTICIIHAJICTOB. Pa3THMYHBIMU
KOMITOHCHTAX 3/IaHHUsI. y4YaCTHHKaMH MPOCKTA.

17 | Rhino + Grasshopper Rhino - sTo nmporpamma | [Ipumensercs mis Pacmmpsier
st 3D- CO3IaHUS CIIOKHBIX | BO3MOXKHOCTH
MOJIECITMPOBAHUS, & apXUTEKTYPHBIX apXHUTEKTOPOB B
Grasshopper - miarua ($hopM U CTPYKTYp ¢ o0mactu
s Rhino, MOMOIIBIO (hopmooOpazoBanus,
TI03BOJISFOIITHI AITOPUTMHUYECKOTO | TTO3BOJISIET CO31aBaTh
HPOBOJUTH MIPOEKTUPOBAHMS. Oosee CIIOKHBIE U
AITOPUTMHUYECKOE JMHAMUAYHBIE HOPMBI.
MOJIEIHPOBAHUE.

18 | SketchUp ITpocroe B Yacrto ucrnons3yercss | Oberyaet npoiecc
WCTIOJIb30BaHUN IU1s1 OBICTPOTO (hopmooOpazoBanus,
pOrpaMMHOE CO3IaHUs HI03BOJISIET OBICTPO
obecnieuenue mis 3D- TPEXMEPHBIX BU3YAIM3UPOBATH HUIEH
MOZICTTHPOBAHUSL. MoJenel 1 1 00CYXIIaTh UX C

BU3YaJIU3aLUH KIMEHTAMH
apXUTEKTYPHBIX KOJUIETaMH.
naei.
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