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Menutonosb, PO

3D-TEXHOJIOI'MB MYHUITUIIAJIBHOM
BJIATOYCTPOMCTBE

biaroyCcTporcTBO TOPOACKUX TEPPUTOPUM WIpaeT BaXKHYX0 pOJib B
TMOBBILIEHUU KaueCTBa >KW3HU ropokaH. Korja ysuipl, mapku, CKBepbl U
Ipyrue obillecTBeHHbIe MecTa 0dopM/eHbl M 000pyAOBaHbI C YMOM, 3TO He
TOJILKO [lefiaeT ropoji 6osee mpuB/eKaTeNbHBIM [JsI TIPOXKUBAHUS, HO U
OKa3bIBaeT TOJI0KUTe/IbHOe B/MSHME Ha CAaMOYYBCTBHe WM Osarorosyure
ero >kuresnei [1].

AKTyanbHOCTb TIpUMeHeHus1 3D-TexXHOJIOrMd B MYHMLUIIAJBEHOM
yrpaB/ieHud 00yc/ioB/ieHa HeoOX0JUMOCTbIO YCKODEHHsS TIPOI[eCCOB
MPOEKTUPOBAHUSI UM CTPOUTENIbCTBA, TOBBIIIEHUSI TOYHOCTH pPacueToB U
CHWKeHUss  3aTpaT.  3D-MojenupoBaHuMe — TIO3BOJISET  CO3/aBaTh
peaMCTUUHbIe MOJie/Id 00BEKTOB, UTO OOsieryaeT TIPUHSATHE pelleHud U
corjacoBaHWe TPOEKTOB C 3aWHTEePeCOBAHHBIMM CTOPOHAaMU. ITO
yjydlllaeT B3aMMOJEMCTBHME MeXJy BCEeMH YyYaCTHUKaMHd [porecca |
criocobcTByeT 3D PeKTUBHOMY YTIpaB/IeHUI0 TOPOICKUMU pecypcamH.

3D-TexXHO/JIOTUM  WUrpPalOT Ba)KHYKD POJb B  MYHULMIIATbHOM
6s1aroycTpoiiCcTBe, TI03BOJISIA CO3/jaBaTh TOUHbIE M HAr/sifiHble TPOEKTHl,
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OLIeHUBaTh 3KOJIOTHUUYECKOe BO3ZEeNCTBHE, OMTUMU3UPOBATh UCIO/b30BaHUE
pPecypcoB ¥ BOB/eKaTh OOIeCTBEHHOCTb B 00CyxzeHre TuiaHOB. OHHU
MOMOTal0T YCKODWUTh TMPOLIeCChl COTJIACOBAHUS, CHU3WUTb pHUCKU U
YJIYULIUTb Ka4eCTBO FOPOJCKOU CpeJbl.

[TpeumyiectBa 3D MojenvpoBaHusi 3TO — ToApoOHasi, Har/sAHas,
nipubsivkeHHast K OyyiiiemMy pe3y/abTaTy BU3yanau3alius rpoekra. Ha 3rarme
CO3[jaHMsI 3CKM3a 3aKa3uuKy TMpe/CTaB/IsiOT OOIIyl0 KOHLIENUI0 C
OTZAe/bHBIMU 7ieMeHTaMu odopmiieHusi. OBbIUHO 3T0 — 2D-WToCcTpaiyy,
KOTOpbIe C/I0YKHO «IIPUMEPUTH» Ha yuacToK. OObemMHasi Mo/ie/ib TIOMOTaeT
«yBUZeTb» CaJi TOYHO TaKWM, KaKuM OH Oy/ieT roc/ie 3aBepiieHus: pabor,
COBEPLLUWTh BUPTYa/IbHYIO MPOTYJ/KY 0 HEMY.

OCHOBHbIE HarpaB/ieHUs TIpUMeHeHUs1 co3gaHust 3D-mopenei:
apXWTeKTypa U CTPOWTEeIbCTBO, TMPOMBILIJIEHHOCT W TMPOU3BO/CTBO,
MeJulMHa 1 HayKa, 3D-meuyaTh, UrpoBasi UHAyCTPUSsl, KUHO U TelleBU/eHue,
[IM3aiH TIpeJIMeTOB HWHTepbepa, peKjaMa W MapKeTUHT, W3roTOBJieHue
9KCKJIFO3MBHBIX YKpallleHuH [2].

AR ynyumiaer peanbHbld MUpP, VR C03#aét HOBBIM, BUPTYya/bHbIN
mup. AR paboraer Ha cmapTdoHax, IaHiIeTax U oukaX, VR TpeOyer
CrelMa/IbHbIX IIJIEMOB U KOHTPOJL/IepoB [3].

AR 1103BOJISIeET BU3ya/lM3UPOBaTh MPOEKTHI 0J/1ar0yCTPOMCTBA TMPSIMO
Ha MeCTe UX peayv3alyM, [oMoras apXuTeKTopaM W Ju3aliHepam Jiyulle
TIOHSITh, KaK 37ieMeHThbl Oy/1yT BIUCHIBAaTHCS B CYIECTBYIOIIYIO cpely. VR
)Ke JaéT BO3MOKHOCTb TIOJTHOCTBIO TIOTPY3UThCS B OyAyIIMM TIPOEKT,
OLIEHUTh €ro CO BCeX CTOPOH W BHECTU HeoOXOo/rMble KOPPEKTUBbBI /10
Havaja CTpouTenbCTBa. 3D-meuaTb OTKpbIBA€T HOBbIE TOPU30HTHI B
CO3/laHWU YHHKA/IbHBIX 3/IeMEHTOB 0/1aroyCTpONCTBa, TaKUX Kak MaJbie
apXUTeKTYpHbIe (POPMbI, CKaMeWKH W/IU JleKOpaTHBHbIe TaHesu, M03BOJIss
ObICTPO TIPOTOTUIMPOBATh W TECTUPOBaTh WeW Tepefi MaCCOBBIM
MpOU3BOACTBOM.  KOMIIJIeKCHOe  TIpUMeHeHWe  3THUX  TeXHOJOTui
3HAUWTEeIbHO YCKOPSIET MPOLIeCC MPOEKTUPOBAHUS U MOBBIIAET KayeCTBO
KOHEUYHOT0 pe3yJ/ibTara.

[IpaktTyeckoe BHeApeHWe 3D-TeXHOJOTWM B  MYHULMIATLHOM
GraroycTpoiicTBe BK/IHOUAaeT HECKObKO K/HOUeBbIX 3TarioB. Heobxoaumo
co3marb TouHble 3D-mozenyM  TepPUTOPUM,  HWCIIO/Mb3ysl  [laHHBIE
Tornorpauyeckord CbeMKUA U (OoTOrpaMMeTpUM. 3aTeM 3T MOJeh MOTYT
ObITb WCIIOB30BaHbl [T  pa3pabO0TKM KOHIIEMIUM 6/1aroyCcTponCTBa,
BK/IIOYasi pasMellleHWe MasblX apXUTEKTYPHbIX (OpM, O03e/ieHeHHe |
ocBelljeHHe. BupTyanbHas peanbHOCTh (VR) momoraeT BH3ya/in3HMpoBaTh
MPOEKT B peasibHOM BpeMeHM, T03BOJIsiIsi 3aMHTEePeCOBAaHHBIM CTOPOHAM
OLIEHUTb €ro 3CTeThYecKhe W (YHKLMOHAJbHbIE XapaKTepUCTUKU. 3D-
rneyaTb MOXXeT TPUMEHSATbCS [Jid CO3/laHusl TPOTOTUIIOB 3/IEMEHTOB
G/aroycTpoiicTBa, UTO TIO3BOJIAeT TIPOBEPUTH WX TIPOYHOCTb U
JIOJICOBEYHOCTD TTepei MacIITaOHbIM BHeZpeHueM [4].

l'opofckoe  maHMpOBaHWe — SB/SETCS  BaXKHEMIIUM  aClIeKTOM
COBpeMeHHOro 00IIlecTBa, KOTOpbIM WrpaeT K/IOUeBYyH0 pOJib B
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(hOopMHpPOBaHUN YCTOWUWBBIX, (PYHKIIMOHATbHBIX W YAO0OHBIX [/ YKU3HU
rOpO/ICKMX TMpOCTpaHCTB. B mociegHue rogwsl  TexHosorun  3D-
MO/Ie/TMPOBaHUs 1 BU3ya/M3alldy CTAHOBSTCS BCE 0Oosiee TOMY/SIPHBIMHU B
JaHHOM 00/1acTh, OTKPHIB HOBble BO3MOKHOCTH [IJIi apXUTEKTOPOB,
rpajocTpovTesnieid U MyHULIMIIAaIbHBIX BacTel [5].

3D-TexHOJOTUM MOBBILIAKT 3((PEKTUBHOCTb TIPOEKTUPOBAHUS U
5KOHOMHMIO pecypCcoB, CO03/laBas peaJlMCTU4YHble MOJe/M, KOTOphbIe
J€eMOHCTPUPYIOT MPOEKT B JeTansiX. ODTO yJydllaeT B3aWMOIIOHMMaHue
MeX/y 3aKa3uyMKOM M CTPOUTENSIMU, M03BOJISIST 00CYAUTH MU3MeHeHUs 0
Hayasia CTPOUTEJIbCTBA.

Ncrionb30Banue 3D-TexHO/I0TUM B MYHULIUIIA/IbHOM
6s1aroycTpoiicTBe YCKOpsieT TIPOeKTHPOBaHKe U CTPOUTENLCTBO, barogaps
CO3/IaHHI0 TOUHBIX BHUPTyaJbHbIX MoOZe/ieli 00BeKTOB. DTO y/yulllaeT
KaueCcTBO IJIaHMPOBaHUSI 3a CueT BU3ya/M3al[uu TIPOEKTOB M TOUHOTO
pacueta pecypcoB. BaKHbIM TpeuMMyIlleCTBOM SIB/ISIETCSI MHTEPAKTHUBHOE
B3aMIMOJIENCTBHE C JKUTE/NSIMHA uepe3 JeMOHCTPALIUI0 TIPOeKTOB u cbop
obpaTtHOl cBs3u. TexHOMOruK CroCcOOCTBYIOT 3KOJIOTUUHOCTH, TTO3BOJISIS
OL|eHMBATb B/IMsSIHYE Ha TIPUPOAY U pa3pabaThiBaTh yCTOWUMBBIE PeIlleHusl.
WNHTrerpaius €  yMHBIMA  T[OpOJlaMM  yJIyylllaeT  ympaB/ieHHe
vH(QpacTpykTypoi, a 3D-neuaTh CO37aeT YHUKalbHble apXUTEKTypHbIe
pelleHusi, CTUMYJIMPYOllie TYpu3M M UHBeCcTULMU. ColuanbHbii 3@eKT
BbIDa)KaeTCs B TMOBBILLIEHWW KaueCTBa >KU3HU U TOPAOCTU XKUTeJIel 38 CBOU
rOpO/.

[TpumeHenve 3D-TeXHONOTHUH B MYHHUIIAIIAJLHOM 0/1aroyCcTpoOMCTBe
CYLL[eCTBEHHO YJ/IyulllaeT KayeCcTBO >KM3HM HacejleHHs 3a CYEeT CO3[aHus
KOoM(DOPTHBIX U 6e30macHbIX 00II[eCTBeHHBIX TTPOCTPAHCTB, YUUTHIBAOLIUX
NMoTpeOHOCTH BCeX TPynn TpaXkAaH. OTOT TIOAXO[ CIIOCOOCTByeT
3¢ (deKTUBHOMY MJIaHUPOBAHUIO U ONTUMHU3AL[MM UCTI0/Ib30BaHUsI PECYPCOB,
YTO BeJIeT K YCTOMUMBOMY Pa3BUTHIO FTOPOJCKOU CPeJibI.

B 3akimroueHMM MOJKHO CKasaTb, YTO NprMeHeHWe 3D-TexHOIOruv B
MYHULMIAIBHOM 0/1ar0yCTPONCTBE CTAHOBUTCSI HEOThEMJIEMON UYaCThIO
COBPEMEHHOI'0 TOPOJCKOT0 pPa3BUTHS. JTH TeXHOJOrvd obecrieunBaroT
BBICOKYIO TOYHOCTb MPOEKTUPOBAHUS, SKOHOMHUIO PeCypCOB U YJ/IyullleHue
B3aMMOJIEUCTBUSI MeXJy BCEMM y4yaCTHUKaMU Tipouecca. B pe3ysbrarte
co3zjaroTcss  KoMdopTHble U Oe3ormacHble TOPOJCKWe TPOCTPAHCTBA,
COOTBETCTBYHOLL[ie TIOTPEOHOCTSIM >KHTeslel U TOBBILIAIOIe KaueCTBO UX
JKU3HU.
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OCHOBHBIE HAITPABJIEHUA 110 CHKEHUTIO TEKYIHINX
3ATPAT OAO (IIPY)XKAHCKHUM MOJIOYHBINT KOMBEUHAT»

[MpobmemMbl  CHWKEHWsS ~ TeKyIIUX  3aTpaT  3aKk/IOUaloTCs B
MHOT'OTPAaHHOCTH (DaKTOPOB, B/AMSIOLIMX Ha WX o0uIyt0 BenuuuHy. Cpeau
HUX MOYKHO BBIJEJTUTH MOCTOSIHHOE TOBBILLIEHNE 1[eH Ha ChIpbe U YCIIYTH,
u3MeHsIOLIMecss TpeOOBaHMSI K/MEHTOB, a TakXe HeoOXOJMMOCThb
aflanTalu K HOBBIM  PBIHOYHBIM  ycioBusiM.  HesddekTruBHBIE
TIPOU3BOZCTBEHHbIE TPOLECCHI W HeAOCTaTOYHAs aBTOMAaTH3allvsl TaKXKe
CTaHOBATCS OapbepamMu Ha MyTH ONTUMU3AIUK 3aTpar.

OCHOBHBIMM WCTOYHMKAMHU DPE3ePBOB CHIDKEHUS] CebecToMMoCTH
TIPOTYKIIUY SIBJISTEOTCSI:

1) yBesnueHve oObemMa ee TIPOM3BO/CTBA 3a cueT Oosiee TIOJTHOTO
WCTIO/Tb30BaHKs TIPOU3BO/[CTBEHHOM MOIIIHOCTH OpPraHU3al|y;

2) cokpallleHHe 3aTpaT Ha ee TIPOM3BO/CTBO 3a CUET TIOBBIMIEHUS
YPOBHSI TIPOU3BOAUTENHHOCTH TPY/a, SKOHOMHOTO MCII0/Ib30BaHUSI ChIPbS,
MaTepHuasioB, 3eKTPO3HEPTHH, TOIUIMBa, O0OOpYy/A0BaHMS, COKpAIlleHHs
HEeTPOU3BO/IUTETbHBIX PAaCcX0/[0B, TIPOM3BO/ICTBEHHOTO Opaka U T. .

BenuurHa pe3epBa CHIKeHUsI Ce0eCTOMMOCTH eAWHULIbI TTPOAYKIMU
(P1C) MmoxkeT ObITh OTpefiesieHa 1o ¢opmyie:
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