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NPUMEHEHHME TEXHOJIOT'A PEBEPCUBHOI'O UH)KUHUPUHI' A B
MMPOU3BOACTBE PECTABPAIIMOHHBIX PABOT

APPLICATION OF REVERSE-ENGINEERING TECHNOLOGIES IN PRODUCTION
OF RESTORATION WORKS

B cratbe ACTAJIbHO OIMUCBIBACTCA MNPUMEHCHUEC TEXHOJOTHHU PEBEPCUBHOIO0 HWHXWHHUPUHIA, B
YaCTHOCTH, JIA3CPHOTO CKAaHMPOBAHUS MPHU PECTaBpaIlK 0OBEKTOB M BOCCO3JaHUHM OTICIBHBIX 3JICMCHTOB
A€Kopa. PaCCMOTpGH SKCEPUMEHTAJIBHO ITPOLUECC HU3TOTOBJICHUSA JJIEMEHTa OT CHEMKH o0Jlaka TO4YEK 0
OTJIMBAHUS W3 THUIICA OTACIBHOI'O DJICMCHTA. OnuceIBaroTCs PEIYIbTATBl SKCIEPUMEHTA, AHATIM3UPYIOTCA
OINITUMAJIbHBIC W AJBTCPHATUBHBLIC MCTOAbBI HCCICAYEMOro IoJAxoda C HWCIOJb30BAHUEM Pa3JIMYHbIX
MaTepHraioB 1 O60py,ILOBaHI/I}I. 3HaYNUTENLHOE BHUMAHHE YACIACTCA NMPCUMYyHIECCTBAM MNPCA0CTABISACMbIM
coBpeMeHHBIM [1O mist paboTel ¢ 00IAKOM TOYEK W HEOOXOIWMOCTH HE3aMEeUINTENIbHOTO TpUMeHeHus. B
3aKJIIOUYCHUE PACKPBIBAIOTCA IICPCIICKTHUBLI HCIIOJIB30BAHUA PEBEPCUBHOIO HMHXXMHHUPHUHIA B pECTaBpalivu
OnmokaiieM Oy Tyiem.

Knioueswvie cnosa. peBepCI/IBHLIfI WHXXUHUPHUHT, BOCCO3JIaHUC 3JIEMEHTOB, JIa3€pHOEC CKaHUPOBAHUE,
3D nedatpb, 00BeKT KyapTypHOTO Hacneaus (OKH), mash-oepxHocTy.

The article describes in detail the use of reverse engineering technology, in particular, laser scanning
in the restoration of objects and the recreation of individual decorative elements. The process of
manufacturing an element from shooting a cloud of points to casting a separate element from gypsum is
considered experimentally. The results of the experiment are described, the optimal and alternative methods
of the investigated approach using various materials and equipment are analyzed. Considerable attention is
paid to the benefits provided by modern point cloud software and the need for immediate implementation. In
conclusion, the prospects for the use of reverse engineering in restoration in the near future are revealed.

Keywords: reverse engineering, element recreation, laser scanning, 3D printing, object of cultural
heritage, mash-spaces.

3a nmocinemHWe JABaaUATh JIET HAONIOJAETCsl AKCIOHEHIMAIbHOE  Pa3BUTHE
NPUMEHEHHUS] PEBEPCUBHBIX TEXHOJOTHMH MJi1 pecTaBpalldd, OCOOEHHO Ja3epHOro
CKaHMPOBAHMS IS 3aIlMThl NaMSATHUKOB, UX KOHCEpPBAIlUU U COXPAHEHUs apXUTEKTYphl B
BHJI€ KOMIBIOTEPHBIX Mozesnen. lcnonb3oBaHMe TakWX BBICOKOIPOU3BOIUTEIBHBIX
MHCTPYMEHTOB YBEJIMYMJIO BO3MOKHOCTh 3alllICH HEBEPOATHO OOJIBIIOTO KOJIMYECTBA
JNAHHBIX C TAKOHM JIETKOCTBIO, YTO OJUH OINEPATOpP MOXKET JIETKO BBINOJHUTH CHEMKY B
OJIMHOYKY 32 KOPOTKHiA cpok [1].

JlazepHblif CKaHep - 3TO MHCTPYMEHT, CIOCOOHBIN H3MEPSTHh IOJOXKEHHE THICSY
TOYEK B MPOCTPAHCTBE, KOTOpbIe OYAYyT OMNPEAENiTh MOBEPXHOCTh OTCKaHWPOBAHHOTO
oObekTa. B pesynpraTe mpoliecca CKaHHMPOBAaHUS Mbl IOJNIy4aeM TO, YTO HAa3bIBAETCS
«00JIaKOM TOYEK», OYEHb IUIOTHYIO TpPYIIYy TOYEK, PA3MELICHHBIX B IPOCTPAHCTBE B
COOTBETCTBUU C KoOpAMHATaMH XYZ, KOTOpbIE BIIOCIEICTBUUM OyIyT BBIPOBHEHBI B
CIEIUATLHOM MPOrPAMMHOM 00ECIICUCHHH JJIsl BOCCO3IaHUsI TPEXMEPHOM Moenu [2].

bonee TOro ero [OCTOMHCTBOM SBISE€TCA TO, YTO MBI MOXEM HMMETh
BBICOKOKAQYE€CTBEHHYIO BUPTYAJIBHYIO KOIHUIO JIFOOOTO apXUTEKTYPHOTO 3JI€MEHTA WM YaCTH
3TOrO IEMEHTAa, KOTOpas MO3BOJSAET MCCIEAOBATENSAM M3ydaTb, U3MEHATh, OCYILECTBIATH
KOHTpPOJIb KayecTBa MM TaK Ha3bIBaEMYyIl0 «OOpAaTHYI0 HMHXKEHEPUIO», KOTOpas
MPeJICTaBIsIeT cOO00M OOpaTHBIN MpoIecC BOCCO3MaHUS O0OBEKTA, KOTOPHIN MO3BOJISET HAM
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