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IHTETPALISI TEXHOJIOI'TI 3D-CKAHYBAHHS
ITPU CTBOPEHHI MOJEJII BY AIBJII JIIEIO

Y emammi eucsimneno pesynomamu inmezpayii innosayitinux mexuonoeii 3D-ckanysanus 6 oceimue cepedoguiye Ha
npukaadi e3aemolii Yxpaincovkozo depowcasnoeo yuigepcumemy naykoso-mexnonoeiunoco HHI ITJJABA 3 niyeem Ne 54 m.
Hninpo. Ochognoto memoio 00CaiodicenHs € CMEOPEeHHs BUCOKOMOYHOT YUPPosoi Mooeni Ha84anNbHO20 3aKAA0Y 3 BUKOPUCHIAH-
HaAm naseprozo ckanepa Leica BLK360. Ilposedeno komniekche ckanysanus ekcmep 'epie ma inmep ‘epie 6yoieni, wjo 3abe3ne-
YUTI0 OMPUMAHHS BPOCMOPOBUX OAHUX OJ18 NOOATbULOL PEKOHCIMPYKYLT, AHANIZY MA 6UKOPUCIAHHSL 8 OCEIMHIX | HAYKOBUX YIAX.
IIpoexm 0emoHCmpye egheKmusHICmb YRPOBAOHCEHHS CYUACHUX YUDPOBUX MEXHONO02I Y chepy 3a2anbHOi cepednbol oceimu
ma cnpuse pozeumky STEM-nanpamis.

Knwwuoei cnoea: 3D moodens, ckamnyeanua; niyeti; 0y0iens, moyka 6UMIpIOBaHHs, 1A3€PHULL CKAHED, A8MOMAMu308ane
NPOEKMYBAHHSA, MACUE OAHUX, 6YOieNbHI KOHCIPYKYL.

Puc.: 8. Bién.: 10.

IocTanoBka mpo6Jaemu. CydacHi TCHACHIIT pO3BUTKY OyIiBEIBHOI Tally31 Ta apXiTEKTypH
BKa3yOTh Ha HEOOX1AHICTh aKTUBHOTO BIPOBAKCHHS 1HHOBAIlIMHUX ITU(DPOBUX TEXHOJOTIH,
30kpema 3D-ckaHyBaHHS, IPOTE B YKPATHCHKIN MPAKTHULII CIIOCTEPIraeThCs 3HAYHE BiICTAaBAaHHS
y iX BUKOPHCTaHH1, 0COOIMBO I10/I0 OOCTEKEHHS Ta IOKYMEHTYBaHHS ICHYIOUHX 00'€KTIB OCBI-
THBOI 1HQPACTPYKTYypH. BiNbIIicTh HABYAIBHUX 3aKJIaJlIB HE MAIOTh CY4aCHUX MHU(PPOBHUX MO-
JIeJIeH, 1110 CYTTEBO YCKIIATHIOE TIPOBEICHHS SIKICHUX PEMOHTHUX POOIT, e(peKTUBHE yIIpaBIiHHS
MaifHOM Ta pO3pOOKy MPOEKTIB MozAepHi3allii. MopanbHe 1 (hi3u4He CTapiHHS MKITBHUX OYyIi-
BeJIb, BIJICYyTHICTh TOYHHX JIAHUX MPO iXHIM TEeXHIUHUH cTaH, oOMexeHe 3acTocyBaHH BIM-
TEXHOJIOT1H Ta HEAOCTATHS KIJIbKICTh KBaNi(pikoBaHUX (axiBLiB CTBOPIOIOTH CEPHO3HI Meper-
KOJIM JIJIS1 IKICHOTO OHOBJICHHS OCBITHBO1 iHppacTpykTypu. Kpim Toro, € MOMITHHI pO3pHUB MiX
OCBITHIM ITPOIIECOM Ta CY9aCHUMH OY1iBEJIbHUMH TEXHOJIOTISIMH, IO MPOSIBISETHCS B HEJIOCTA-
THHOMY O3HAMOMJICHHI YYHIB 3 IHHOBAI[IHHUMU METOAAMH Ta BIICYTHOCTI MPAKTUYHUX MPHUK-
JadiB iX 3aCTOCYBaHHS. Y 3B'SA3Ky 3 IIMM BHHUKA€E HarajlbHa MoTpeda y po3poOIll MpaKTHIHUX
MeToauK 3D-ckaHyBaHHS HABYAILHUX 3aKJIAJiB, alipo0arlii CydacHOro 00JaHAHHS B PEAThHIX
YMOBaXx, CTBOPEHHI IIU(PPOBUX MOJIEIEH I TOJAIBIIOT0 BUKOPUCTAHHS Ta 1HTETpaIlii OTpH-
MaHUX pe3yJIbTaTiB y OCBITHIHN MpOIIEC, MO0 i CTal0 OCHOBHOIO METOIO JTAHOTO JOCIIIKEHHSI.
Peanizartist iboro npoekty Ha 0a3i mirero Ne 54 y M. JIHIPO 103BONHTH HE JIUIIE OTPUMATH
TOYHY IU(PPOBY MOKIETh OYyIiBII, aje 1 CTaHE BAKITMBUM KPOKOM Y MOAOJIaHHI ICHYIOUUX TPO-
OneM Ta BIPOBAKEHHI IHHOBAILIMHUX MiIXO/IB y OymiBeNbHIN Tamy3i Ta OCBITI.

Anajni3z myoaikaniii. HaykoBuii mucKypc cydacHOCTI 100 3acTocyBaHHs 3D-ckaHyBaHHS
B apXiTeKTypi Ta OyIiBHUITBI JEMOHCTPY€ CTPIMKHH PpO3BUTOK Ili€l TEXHOJOTIi Ha
© A. A. Tutiok, T. I1. Spoga, C. 1O. Cepena, K. O. Cipenok, A. B. [IpaBotoposa, 2025
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MDKHapOIHOMY PiBHI, IPOTE B YKPATHCHKOMY KOHTEKCTI 115l TEMaTHKa 3aJIMIIA€THCS HEJ0CTaT-
HBO JIOCIIKCHOI0. AHaJI3 OCTaHHIX HAyKOBHMX IMyONiKallii Ta MPaKTUYHUX KEHCIB CBITYHUTH,
110 CBITOBMI JJOCB1/I aKTUBHO BIPOBAKYE METOAMKH JIA3€PHOTO CKaHyBaHHS JIJIs1 0OCTEKEHHS
ICTOPUYHMX MTaM'ITOK, IIPOMHUCIIOBHX 00'€KTIB Ta TPOMaICEKHUX Oy/iBelb, TOA1 K B YKpaiHi 1mo-
J1OH1 JOCIIKEHHS MalOTh MepeBaKHO parMeHTapHuid xapakTep. OcoOIMBO TOMITHHUM € Bij-
CTaBaHHs Y BUKOPHUCTAHHI X TEXHOJIOTIN ISl HABYAIBHUX 3aKJIa1B, III0 OOYMOBJICHO SIK TE€X-
HIYHUMH, TaK 1 EKOHOMIYHUMH (PAKTOpaMH.

MixHapomHi AocTiKeHHs, 30kpema podotu mia erimoro Building SMART International
ta European Construction Sector Observatory, maKpeciroTh KIto4oBy posib BIM-TexHoorii
y cydacHOMY OymiBHMITBI, 1¢ 3D-CkaHyBaHHS BUCTYIIA€ BaXKJIMBUM iHCTPYMEHTOM CTBOPEHHS
TOYHUX ITUPPOBUX MOABIHHUKIB. YKpaiHChKI HayKOBIIi, 30kpema npeacraBuuku YAYHT HHI
[TIABA, y cBoix myOmikamisix BiJ3HAYaIOTh IMOTEHITIA IIUX METO/IIB, ajie BOAHOYAC KOHCTATY-
I0Tb OOMEXXEHY KUTBKICTh MPAKTHYHUX peati3alliid, 0CoOOIMBO 00 00'€KTIB OCBITHROI 1H(pa-
CTPYKTypH. B OCTaHHI POKHU CIIOCTEPIraeThCsl MEBHUM MPOTrpec y IbOMY HAPSAMKY, IO ITiITBE-
PIKYIOTh pob0TH, BUKOHaHI B pamkax eBponeiicbkux npoektiB EUGREEN ta UKRENERGY,
Jie YKpaTHChKI (axiBill aKTHBHO BUBYAIOTh MIXKHAPOIHHUH TOCBIJI.

Oco6mnuBYy yBary B HAyKOBHX ITyONiKalisgX MPHUILIEHO TEXHIYHUM aCIIeKTaM BUKOPHCTAHHS
ckanepiB Leica BLK360, sxi 1oBenu cBOIO e€(EKTHBHICTH AJIS MIBUAKOTO TAa TOYHOTO CKAaHY-
BaHHs Oy/iBeb pi3HOTrO mpu3HaYeHHsS. [IpoTe OiIBIIICTh JOCTYNMHUX JOCIIKEHb OMUCYIOTh
3aCTOCYBaHHS I1i€1 TEXHOJIOTIT JUIsl MaM'sITOK apXiTeKTypH Yd MPOMHUCIOBUX O0'€KTIB, TOMI 5K
NUTAaHHS CKaHyBaHHSI TUIOBOI IIK1IbHOT IHPPACTPYKTYPH 3aJIMIIAIOTHCS 11032 YBAarok HayKOB-
1iB. lle cTBOpIO€ 3HaYHY TpOTaIMHy B TEOPETHYHIM 0a3i Ta MPAKTUYHUX PEKOMEHAAIISAX MI0/I0
BUKOpHcTaHHS 3D-ckaHyBaHHS caMe J1JIsl HaBYaJIbHUX 3aKJIa/1iB, 10 i 3yMOBIIIOE aKTyaJIbHICTh
I[LOTO JTOCITiIKCHHS.

Merta crarTi Ta 3aaa4i qocaigxeHHs: OCHOBHOIO METOIO ITi€] HAyKOBOT pOOOTH € po3poOKa
Ta arpobailis KOMIUIEKCHOT MeToIuKu 3D-11a3epHOro ckaHyBaHHSI HABYAJIbHUX 3aKJIa/liB Ha MPH-
knazi aginero Ne 54 m. JIHIpo 3 moxanbIIiuM CTBOPEHHSIM JeTalbHOI udpoBoi Mozaemi OymiBIIi.
JlocnipkeHHsT cpsIMOBaHe Ha MOJOJAaHHs HassBHOTO PO3PUBY MiX MOTEHIIAIOM CYyYaCHHX TeX-
HOJIOT1{ CKaHyBaHHS Ta iX MPAKTHYHUM 3aCTOCYBAHHSIM B YKPaiHCHKIN OCBITHIN IHPPACTPYKTYPI.
OcoOnmuBHi akIIEeHT pOOUTHCS HA aIanTaIliio MIKHAPOTHOTO JTOCBIMY A0 MICIICBUX YMOB Ta Jie-
MOHCTpAIil0 NPAaKTUYHOT LHIHHOCTI OTPUMAHMX Pe3yJIbTaTiB JAJIs PI3HUX IPYIT KOPUCTYBaUiB.

Jljis MoCSITHEHHS! TOCTABJIEHOT METH BU3HAYAIOTHCS TaKi KIIFOYOB1 3aBAAHHS JOCI1KEHHS:

1. [IpakTruna peanizarisi mopHoMaciTabOHoro 3D-ckanyBaHHs OymiBii Jineto NeS4 3 Bu-
KOpHCTaHHAM J1azepHoro ckanepa Leica BLK360, mo Bkitouae 30ip 1aHUX SIK 30BHIIIHIX (a-
CaJliB, TaK 1 BHYTPIIIHIX NpuMilieHs. g 3anaua nepenbadae po3poOKy ONTHUMAIBHOI CXeMHU
CKaHyBaHHsI, BA3HAYCHHS HEO0OX1THOT KUTHPKOCT1 CKaHYBaJIbHUX MO3UIIiH Ta OIIHKY Yacy, He0O-
X1JJHOTO JJIsl IPOBEACHHS MTOBHOTO ITUKITY POOIT.

2. Cucremaru3allis Ta aHaji3 OTPUMAHUX JAHUX 3 MMONAJIBIINM CTBOPCHHSM TOYHUX IH(]-
POBUX MOJIEJICH y CHEIiali30BaHOMY MpOorpaMHOMY 3abe3nedeHHi. BakMBuUM acmieKToM ITi€i
3a/1a4i € po3poOKa aJrOpuTMIB OOPOOKH CKaHYBAJIbHUX JTaHUX, SIK1 JIO3BOJISTH OMTHMI3yBaTH
npoliec CTBOPEHH KiHueBoi 3D-mozerni.

3. OmiHKa TpaKTUIHOI MPUIATHOCTI OTPUMAHUX PE3YJIbTATIB JIJISl PI3HUX IUTBOBUX TPYIL:

- Jlnst agmiHicTpallii HaBYaJIbHOTO 3aKJIaTy - po3po0Ka peKOMEHIaIlii 1010 BUKOPUCTAHHS
3D-mopneni Ui TIaHyBaHHS PEMOHTHUX POOIT, PEKOHCTPYKIIT Ta yIPaBIiHHS MaiiHOM.

- Jlna memaroriyHOTO KOJIEKTUBY - CTBOPEHHS METOOMYHUX MaTepianiB 3 iHTerpamii 3D-
MOJIeJT B HaBYAJILHUHN TPOIIEC.

- J1st yuHiB - po3poOka mpodopieHTaIliHIX 3aX0/iB 3 BUKOPUCTAHHSAM PE3yJIbTaTiB CKa-
HYBaHHSI.

4. BusBieHHS Ta aHaNI3 TEXHIYHUX Ta OPTaHi3allifHUX TPYIHOIIIB, [0 BUHUKAIOTH MIPH
CKaHyBaHHI JiI0YMX HABYAJIIbHUX 3aKJIaJIIB, 3 TIOJAIBIIOI PO3POOKOI0 PEKOMEH/IAIN 00 X
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noponanHs. Lle BKiIIoYae OIIHKY BIUIMBY JIFOICHKOTO (pakTopa, ocobiauBocTeil pobodoro mpo-
1IeCy B yMOBaX HaBYJIHHOTO 3aKJIay Ta 0OMEKEHb, ITOB'SI3aHUX 13 OE3MEKOI0.

5. IlopiBHsITBHUIM aHaIi3 €(h)eKTUBHOCTI BUKOPUCTAHOI METOJIMKH CKaHYBAaHHS 3 TPAAULIN-
HUMH METOJlaMi OOMipiB, IO JTO3BOJIUTH KIJTBLKICHO OI[IHUTH TEpeBaru Ta HEJAOIIKA KOKHOTO
niaxony. OcobnuBa yBara MpUIUISETHCS TaKUM IapamMeTpaM SIK TOYHICTb, HIBHJKICTH BHKO-
HaHHS poOiIT, 00CAT OTprUMaHOi iHGOpMAIIil Ta BApTICTh MPOIIECY.

Peamnizaris nux 3aBaadb JO3BOJIMTH HE JIUIIE OTPUMATH KOHKPETHI MPAKTUYHI PE3yJIbTaTH
y BUDIIAII UGPOBOI MOIEN KOHKPETHOTO HaBYAJIbHOTO 3aKjany, aje i copMmyBaTu y3araib-
HEHI peKoMeHaIli moao 3actocyBaHHs 3D-ckanyBaHHS 7151 00'€KTIB OCBITHBOI IHPPACTPYK-
TypH B YKpaiHi. O4iKy€eThCsl, 10 Pe3yAbTaTH JTOCIKEHHS CTAHYTh OCHOBOIO ISl OAAIBIINX
HAyKOBHX PO3POOOK Y IIii Tay3i Ta CIPUATHMYTh aKTHBIi3allii BUKOPUCTAHHS CyYacHUX ITU(-
POBHX TEXHOJIOTIH y BITUM3HAHIM Oy/liBeNbHIN MPAKTHIII.

Pe3yabraru pociigkenb. Peanizamis npoexty 3D-ckanyBanns ninero Ne 54 BusiBuia psij
BXJIMBUX TEXHIYHUX Ta OpPraHi3alliifHuX acleKTiB, SKi 3HAYHO BIUTUHYJIM HA KIHIIEBUN pe3yib-
taT. [Ipoliec ckaHyBaHHs, 1110 TPOBOIMBCS IPOTIATOM TPHOX poOOUUX AHIB, TOTPEOyBaB peTelb-
HOTO TIJIaHYBaHHS Yepe3 HeOOX1IHICTh y3rOKEHHs 3 HaB4aIbHUM mporiecoM. Komanma mocii-
JTHUKIB po3pobuiia crerianpbHuil rpadik poOiT, sIKuii mependadyaB CKaHyBaHHS KOPHIOPIB Ta
CHUIBHUX MPUMILIEHb Ha TIepepBax, a KJIACHUX KIMHAT — y BUIbHUH Bij 3aHATH 4ac. [l nocs-
THEHHS MaKCHMaJIbHOI TOYHOCTI OyJIO 3aCTOCOBAaHO KOMOIHOBAaHUH MIX11: OCHOBHI 00'eMu (i-
kcyBanuch ckanepoM Leica BLK360, Toxi sik apXiTeKTypHi AeTalli Ta BaKKOAOCTYIHI Micls
JIOKyMEHTYBAJIMCh 3a JOIIOMOTOI0 py4dHoro ckanepa Faro Focus. OcoOmuBy yBary mpuminnig
CKaHYBAHHIO IH)KEHEPHUX KOMYHIKaI[iil Ta TEXHIYHUX MMPUMIIICHB, 110 TPAIUIIHHO € HAHOIBII
poOJIeMHUMH 30HaMHU TS ITUGPOBi3aIIii.

Otpumana 3D-mozens (puc. 1) Bigpi3HA€THCS BUHATKOBOIO JIETalli3alli€lo Ta TOUHICTIO. 3a-
rajgbHa KUIbKICTh TOYOK y XMapi MepeBuiuia 28 MUTbHOHIB, IO JT03BOJIUIIO TOCATTH PO3ILITb-
HO{ 371aTHOCTI 5 MM /17151 30BHILIHIX TTOBEPXOHB Ta 3 MM JUIsl BHYTPILIHIX TPUMIIIEHb.

Puc. 1. Jlazepnuii 3D ckanuep:
a — Leica BLK360 ma 6 — Leica BLK360 G2

To4HICTh TEOMETPUYHHX MTAPAMETPIB CTAHOBUTH +3 MM JIsi TOPU30HTAIBLHHUX MTOBEPXOHbD 1
+4 MM /J1s1 BEpTHKAIBHHUX €JIEMEHTIB, 10 3HAYHO MEPEBUIIY€ TOKA3HUKH TPAJAHUIIIHHIX METOIB
006MmipiB. Moaenb oxorutioe 98,7 % BCix MOBEpXOHB Oy/iBII, BKIIOYAIOYH TaKi CKJIaJHI eleme-
HTH SIK CXOAOBI KJITKH, MiAJIOTOBI MOKPHUTTS Ta AEKOpaTHUBHI aerani (acaxnis (puc. 2). Ocob-
JIUBY I[IHHICTh CTAHOBUTB T€, 110 BC1 AaH1 Oynu 310paHi 0€3 MpUIUHEHHS HAaBYaJIbHOTO MPOIIECY,
10 JOBOJUTH MPAKTUYHY 3aCTOCOBHICTh METOJy B PEATbHUX YMOBAX.
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Bl

Ixepeno: Google Maps

Jns agMmiHicTparii Jile0 CTBOPEHO KOMIUIEKCHUN HU(pOBUN macmopT OymiBii, SKUNA
BKJTIOUae He ymie 3D-Momens, a i MoBHUIM KOMILIEKT KpecieHb y popmari DWG, dhotomare-
piany BUCOKOT pO3AUIBHOT 3aTHOCTI Ta TEXHIYHI 3BITH PO CTaH KOHCTPYKIIIH.

Lli mani BXe 3HANIUIM MPAKTUYHE 3aCTOCYBaHHS MPHU TUIAHYBaHHI PEMOHTY CaHBY3JIiB Ta
MOZIepHi3allii CUCTeMU omnajeHHs. [Jisl earoriyHoro KoJIeKTUBy po3po0ieHo crieianbHui Ha-
BYAJIbHUI MOTYJIb, SIKMI JO3BOJISIE BUKOPUCTOBYBaTH 3D-Mozens (puc. 3) Ha ypokax reoMeTpii,
¢i3uku Ta iHhOopMaTUKU. Y UHI CTApIIUX KJIACIB OTPUMAIH YHIKAJIbHY MOXKIIMBICTD HPAIIOBATH
3 peaJIbHUM MUGPPOBUM JBIHHUKOM CBOET IITKOJIH, 110 3HAYHO ITIIBUIIIMIIO TXHIO 3aI[IKaBJIEHICTh
y TEXHIYHUX TUCHUIUTIHAX. BaKnmuBUM pe3ynbTaTtoM cTaiio Te, mo 15 % yuHis, ski Opanu yu-
acTh y TIPOEKTI, BUSBUIN OakaHHS BCTYNMUTH Ha TEXHIYHI CIEMialbHOCTI, TOB's13aHl 3 BIM-
MOJICTIIOBAaHHSIM Ta Cy4aCHUMHM OyIiBeTbHUMH TEXHOIOT1SIMH.

Puc. 3. Bcmanoenenns 3D ckanepy na neputy cmosiHky 3 1uybo8o2o gacady
oyoieni niyero Ne 54

Otpumana B pe3ynbrari 3D-Mo/enp BiIpi3HAETbCS BUHATKOBOIO JIETaI3aLI€l0 Ta TIOBHO-
TOIO OXOILICHHS - 3arajbHa KUIbKICTh TOYOK Y XMapi MepeBUIIIIIA 28 MUIBHOHIB, MPU PO3I1Tb-
Hill 371aTHOCTI 5 MM JJIs1 30BHIIIHIX TOBEPXOHb Ta 3 MM JUIsl BHYTPIIIHIX MPUMIIIEHb, IO J10-
3BOJIUJIO BIATBOPUTH HAaBITh Taki ApiOHI €IEMEHTH SIK JIBEpPHI PYYKH, BUMHUKa4l Ta 1HIII
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apxitektypHi aerani. OcoOnuBy yBary Mpu CKaHyBaHHi OyJio MPUAIICHO KPUTUYHO BaKIMBUM
By3J1aM Oy/TiBIIi - CXOAOBUM KJIITKaM, HECYUYUM KOHCTPYKIIISIM Ta IH)KEHEPHUM KOMYHIKAIIisM,
TOYHICTh BITBOPEHHS SKUX CTaHOBWJIA £2 MM (puc. 4). 3arajabHuii piBeHb OXOIJICHHS MTOBEp-
XOHB cTaHoBUB 98,7 %, 1110 € BUHATKOBO BUCOKHM ITOKa3HUKOM JIJ11 00'€KTIB TaKOi CKJIaJHOCTI.

AL s

Bundle 001

Puc. 4. [Ipomixcua cxema ma 3D mooenv 6yoisni nicisi 7 CmosHok 300py OAHUX:
a — 8iOCKanosanull BHympiwHill ¢hacao niyero, 6 — npomixcna 3D moodenv 6y0igni

Jnst amMmiHicTpallii HaBYaIBHOTO 3aKJIaly CTBOPEHUHN MU(PPOBHUIA ABIMHUK BIIKPUBAE HOBI
MOXJIMBOCTI B yNpaBJliHHI MaifHOM - Ha OCHOBI OTPUMAaHHUX JaHUX PO3POOJICHO MOBHOL[IHHUNA
nudpoBuii macopt OyiBIi, KU BKIIOYAE HE JIUIIEC apXiTEKTYpHI KPECIICHHs, a i JAeTalbH1
nepepisu, By31H Ta crerudikaii. [[pakTuuHa iHHICTE OTPUMAHUX PE3yJIbTaTiB MiATBEPIKY-
€ThCS BXKE HAa NOTOYHOMY €Talll - MOJIeJIb aKTUBHO BUKOPUCTOBYEThCS ISl INIaHYBaHHS MaiiOy-
THBOI PEKOHCTPYKIIi1, TO3BOJISIFOYH TPOBOJUTH BipTyallbHi OIVIS AN MPUMIIIEHB, PO3PaXOBYBaTH
00csTu MaTepialliB JyIsl PEMOHTY Ta MOZCIIIOBATH Pi3HI BapiaHTH NeperutanyBanHs. OKpeMo Ba-
PTO BiA3HAYMTH OCBITHIN MOTEHINIAN MPOEKTY - HA OCHOBI OTPUMAHUX JTAaHUX PO3pOOJICHO crie-
iaJIbHUA HaBYAIbHUNA MOAYNh "¢ poBi TeXHONOTIT B apXITeKTypi", SIKUI BKE IHTETPOBAHUI
y mporpamy Ui yYHIB CTapIIuX KJaciB, a cepis MpOBEIEeHUX MaiicTep-KiaciB 3a yyactio 12
3aI[iKaBJICHUX YYHIB 3HAYHO PO3IIMPHUIIA IXHE YSIBICHHS PO CydacHi OymiBeIbHI TEXHOIOTII.

TexHiuHa peaizallist MPOEKTY BUSBUIIA PAJ BAXKIMBUX 3aKOHOMIPHOCTEH - MOPIBHSIBHUN
aHaJIi3 MoKa3as, 10 3aCToCyBaHHs 3D-CkaHyBaHHS JO3BOJIMIIO CKOPOTUTH Yac 00CTeKEHHS OY-
JiBIi B 4,5 pa3a HOPIBHAHO 3 TPAAULIHHUMH METOAAMH, TIPU LIBOMY TOYHICTh OTPUMAaHHUX JaHUX
BUsIBUJIach Ha 37 % BUIIOO 3a 3BUYaitHi MeToau ooMmipiB. [Iporiec 06poOku 1aHMX, IO BKITIO-
YaB KaTaJIori3aliio 56 OKpeMUX CKaHiB, iX MO€JHAHHA Y €IMHY MOJIENb Ta IEPEBIPKY TOYHOCTI,
3aitHsAB 12 romyH poOOTH Ha CIIeliali30BaHOMY IMpOoTrpaMHOMY 3abe3nedeHHi. HaykoBa HOBH3HA
JOCTIKEHHS TOJISITa€e He JIMIIE B caMoMy (akTi CTBOpeHHS HH(POBOro MoABIMHMKA MIKUIEHOT
OymiBii, a 'y po3poOIli YHIKAJIBHOI METOIUKH aJanTallii mpolecy cCKaHyBaHHS 10 YMOB JIifO-
YOro HaBYAJIBHOTO 3aKJIaay, [0 BKJIIOYANa CIeialbHI OpraHi3aliiHi 3aXoiu, ONTHMI3allilo
gacy poOIT Ta METOIUKY OOpOOKH MaHMX 3 ypaxyBaHHSM OCOOIMBOCTEH OCBITHIX YCTaHOB.
OTtpumaHi pe3yabTaTd CTBOPIOIOTH MIITHY OCHOBY JUIS MONAIBIINX JOCIIKEHb Y raimys3i mud-
poBizarlii OCBITHBOI 1HYPACTPYKTYpPH Ta BIAKPUBAIOTH HOBI MEPCHEKTUBH JIJISI BIPOBAKEHHS
BIM-TexHoOTi# Yy MpaKTHKY YIPaBIiHHS IIKIIBHUMHU OYy/IiBISMH.

HayxoBa HOBH3HA gaHOTO MOCTIKEeHHS i1 Jineto Ne 54 mossirae y MpUHITMIIOBO HOBOMY
IiAXO0/1 10 JOKYMEHTYBaHHsI Ta YIIPaBIIiHHS HaBYaJIbHOIO 1HPPACTPYKTYpOIo. Yrepie B icTopii
3aKJIagy CTBOPEHO MOBHOIIHHUHN IUGPOBUI NBIMHUK OyiBIIl, KUK MOEAHYE B COO1 HE JIUIIES
TouHy 3D-reoMeTpito BCiX MpUMIIIEHb, a i IHTErpOBaHi JaHi PO TEXHIYHUIN CTaH KOHCTPYKITiH
(puc. 5, 6). OcobauBICTIO € Te, 10 MPOIIEC CKaHyBaHHS OyB MPOBEICHUI 0€3 MPUITMHEHHS Ha-
BYAJIBHOTO IPOLIECY, 1110 BUMArajio po3poOKH yHIKaJIbHUX OpraHi3allifHuX pilIeHb 1 Creniaib-
HUX METOANK OOpOOKHU JaHUX.
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Puc. 5. O3natiomnenns yunis niyero 3 mexuonoziero 3D-ckanysanns 6yoigens

o

¥ fuid . i

Puc. 6. Poboma yunis niyero Ne 54 3 mexnonocicro 3D-ckanysanns 06yoigens

Y4acHUKYU MPOEKTY, BKITIOYAIOYH aIMIHICTPAIIiIO TA yUHIB, BIJ3HAYMIIN BUCOKHU pPiBEHB Jie-
Tasizanii nu¢poBoro ABIMHKKA OymiBIli, TPUBHMIPHA MOJEIH TOYHO BioOpaxkae apXiTeKTypHi
0Cco0MMBOCTI 00’ €KTa, 30KpeMa IpiOHI eneMeHTH (acary Ta iHTEp €py.

[Tenaroriuamii KOJIEKTHUB 0COOJMBO BIJ3HAYUB MOXKJIMBOCTI, SIKI BIIKPUBAIOTHCS JIJIsI HaB-
YanpHOTO Iporiecy. Buureni maremaTnku Ta Gi3UKH BXe IIAHYIOTh BUKOPUCTOBYBaTH 3D-Mo-
JIeITb TSl PO3B'sI3aHHSI MPAKTUYHUX 33]1a4, @ BUKJIAa4i MUCTEITBA - JIUIsl BUBYEHHS OCHOB apXi-
TEKTYPHOT KOMITO3HII1.

[Tpote HaNOIBIIMI €HTY31a3M BUKJIMKAB MPOEKT Yy YuHIB (puc. 7, 8). «Lle Oyno Hi1OU B Maii-
OyTHE MOTpANMUTHY, - PO3MOBiAae yueHuns 11-ro knacy. barato 3 Hux Bnepuie nodaumiu, siK
Cy4acHI TEXHOJIOT11 MOKYTbh TIOE€THYBATHCS 31 3BUMaHUM HaB4aHHSIM. OCOOIMBO BPa3uJIO KO-
JSIpiB T€, 110 BOHU MOTJIM CIIOCTEPIraTu MpoIeC CKaHyBaHHs B PeabHOMY 4aci Ta 0auuTH, K
iXH1 3HAHOMI KJIaCH Ta KOPUIOPH MEPETBOPIOIOTHCS Ha TU(PPOBI MOAEITI.

BucHnoBok. [Ipoenene nociimkenns 3 3D-ckanyBanns Jireio Ne 54 y m. JIHinpo goBeno
BHUCOKY €(DEKTHBHICTh 3aCTOCYBaHHS Cy4YaCHHX IU(PPOBUX TEXHOJOTINH ISl TOKYMEHTYBAaHHS
Ta YIpaBJiHHA 00'€KTaMU OCBITHBOT iHPpaCTpyKTypH. OTpUMaHi pe3ynbTaTH IEMOHCTPYIOTb,
10 BUKOPHUCTaHHS J1azepHOro ckanepa Leica BLK360 mo3Bosisie cTBOpUTH AeTalli30BaHUH 1TH-
(¢ poBuii MoABIMHUK OYAIBII 3 TOUHICTIO 710 +4 MM, 1110 3HAYHO MIEPEBUIILYE MOKIMBOCTI TPaIu-
IIHHUX METOA1B OOMIpiB.
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Puc. 8. O6’emna 3D mooenw niyero Ne 54

BaxnmuBuM JOCATHEHHSM CTaJIo pO3pOOICHHS YHIKAIbHOI METOIMKH CKaHyBaHH:, KA Bpa-
XOBYE crierQiky poOOTH JiI040ro HaBYaJIbHOTO 3aKJIaay, HOro KoH(Iryparito Ta 0coOIuBOCTI
JOBKULIS. 3amponoHOBaH1 OpraHi3aiiifHi pillieHHsI T03BOJIUIM MPOBECTH BC1 poOoTH 03 mepe-
PBU OCBITHBOTO MPOLIECY, 1110 MAE OCOOIMBE 3HAYECHHS JIJIsl TOJANIBIIOTO BIPOBAIKEHHS MO10-
HUX TEXHOJOTIH B 1HIMX IIKojiaX. [IpoeKT MaB 3HaYHWI OCBITHIA BIUIMB, CIIPHUSIOYM ITi7BU-
MIEHHIO IU(POBOT KOMIIETEHTHOCTI K YYHIB, TaK 1 eJarorivHoro kojiekrusy. CrBopena 3D-
MOJIETTh BIAKPUBA€ HOBI MOMKJIMBOCTI JIJII MOJIEpHi3allii HaBYaJIBHOTO TpoIiecy, mpodeciiiHoi
opieHTallii Y4HIB Ta €(eKTUBHOTO YIpaBIiHHA MaiiHOM 3akjany. OTpuMaHi pe3yabTaTH CBif-
9aTh MPO MEPCHEKTUBHICTH MOAAIBIIOT0 BIPOBaKEeHHS 3D-ckaHyBaHHS B CHCTEMi OCBITHBOI
iHppacTpyKTypu YKpaiHu. BoHU CTBOPIOIOTH OCHOBY AJISi PO3BUTKY HOBHUX ITiIXO/IB JI0 MOHi-
TOPUHTY CTaHY IIKIJIbHUX OyJliBeJb, TUTAHYBAHHS 1X pEKOHCTPYKIIIi Ta IHTETpallii CydacCHUX IH-
(poBUX TEXHOJIOT1H B OCBITHIH IpoIiec.

3asiBa npo Bukopucranus renepatuBHoro I Ta rexnonoriii Ha ocHosi IIII B npoueci
HANMCAHHS TEKCTY CTATTIi
[Tin yac HamucaHHS BOrO Matepiany aBTopu BukopuctoByBamu ChatGPT (iHCTpymeHT
mMTy4HOTO 1HTeNeKTY Big OpenAl) — 3 METOIO JIOTIYHOTO CTPYKTYpyBaHHS OKPEMHUX YaCTHH Te-
KCTy Ta (GOPMYITIOBaHHS JIESIKUX PEUCHb Y HAyKOBOMY CTHUIL. ITicisi BUKOpHCTAaHHS IILOTO iH-
CTPYMEHTY aBTOPH MEPETISHYIN Ta BiIpenaryBaid 3MICT 3a OTpeOH 1 B3sUTM Ha ceOe MOBHY
BiJIMOBIAAJIbHICTH 32 3MiCT IyOumiKarii.
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INTEGRATION OF 3D SCANNING TECHNOLOGY
IN THE DEVELOPMENT OF A LYCEUM BUILDING MODEL

The USUST of the ESI PSACEA is actively implementing innovative 3D scanning technologies into the educational pro-
cess and practical activities, thereby expanding the scope of their application. Following successful implementation of the pilot
project with Lyceum No. 54, the University initiated a new phase of collaboration with the same institution in Dnipro, demon-
strating the growing interest in digital technologies within secondary education.

The aim of the article is to conduct 3D laser scanning of the Lyceum No. 54 building (Dnipro City Council) using the
advanced Leica BLK360 scanner and to create the first detailed digital 3D model of an educational institution in the region.
The acquired data will not only help determine optimal project timelines but also provide insights into the effectiveness of the
technology's application in educational settings. A significant aspect of the project is familiarizing students and educators with
modern 3D scanning methods, which contributes to their professional development. Moreover, the resulting model will serve
as a practical tool for the lyceum's administration, enabling better planning of maintenance work, assessment of the building's
condition, and simulation of potential reconstruction scenarios.

The study involved comprehensive scanning of the lyceum's facades and interior spaces, resulting in the creation of a
detailed 3D model suitable for use in educational processes, infrastructure management, and design. Students were given a
unique opportunity to engage with cutting-edge technologies, enhancing their career orientation and increasing interest in
STEM fields. The successful implementation of the project confirmed the effectiveness of 3D scanning in education and opened
up new prospects for further research.

Keywords: 3D model; scanning; lyceum; building, measurement point, laser scanner, computer-aided design; data ar-
ray; building structures.

Fig.: 9. References: 10.

Turrox A. A., SIposa T. I1., Cepena C. 1O., Cipenok K. O., IIpaBoTopoBa A. B. Interpamis Texnomuorii 3D-ckaHyBaHHS IPH CTBOPEHHI MOJENTI
Oyniuni ninero. Texuiuni nayku ma mexuonozii. 2025. Ne 2(40). C. 493-501. DOI: https://doi.org/10.25140/2411-5363-2025-2(40)-493-501.
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