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3ACTOCYBAHHS BE3HNIJIOTHUX JIITAJIBHUX AITAPATIB
Y BYAIBEJIBHIU IHAYCTPII

Hosi mexnonoeii, maxi six 6esninomui nimanvhi anapamu (BI1JIA), sidieparoms knouo8y pois 6 asmomamusayii npoye-
ci8 MOHImopuHey ma iHwux onepayii y 6ydisenvhitl indycmpii. L[ cmammsi nokazye 02nsi0 3a OCHOSHUMU HANPAMKAMU GUKO-
pucmanns BIIJIA pasom 3 inwumu mexnonoziamu 6 6y0igHuUYmei ma excniryamayii 3a 0OCmauHi 5 poxis.

YV pesynomami yiei pobomu 6yno sueueno nomenyian euxopucmanus bI1IJIA 6 Oyoigenvhitl eanysi, i 3HatloeHo 6i0n06iodi Ha
maxi 3anumanns: Axi nepeeazu suxopucmanns bI1JIA - Oponig y 6yoieenvHriil iHdycmpii ROPIGHAHO 3 MPAOUYITIHUMU Memodamu?
3 axumu npobremu ma HeOOAIKU CMUKAEMbCSL MEXHON02IsA OPOHI8 HA WISXY T 6Npo6addiceHHs 6 Oy0ieebHy IHOyCmpio?

Cmamms € 02150080-iHpopMayitiHoI0.

Knrwuoei cnosa: opon; 6esninomnuil simanvuui anapam,; BIIJIA; mawunne naguanna,; iH@opmayiine MOOeN08AHHS
6y0igens i cnopyo; MAUWUHHUL 3ip; WMYYHUL IHMeLeKm, MOHImopune 0y0ieelbHUX npoyecie ma iHppacmpykmypu.
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AKTyaJIbHICTh TeMH J0CJIiIKeHHsl. byniBenbHa raimy3p € OHI€I0 3 OCHOBHHX OIOp €KO-
HOMIKH, fIKa MOTpedye aBTOMAaTU3allii MPoLeciB g eKOHOMIT pecypciB 1 yacy. OTHUMU 3 OCHO-
BHUX MpoOsieM ranysi y 2024 poti €: mpobaeMu OXOpOHHU Tpalli Ta TEXHIKK Oe3neKu Ha Oy/iBe-
JHHUX MalJaH4YMKaX; BIJCTABaHHA Yy BIPOBA/DKCHHI CYYaCHHUX TEXHOJOTIH, OCKUIBKA
OyIiBeNbHA rayTy3b MOBLIBHO aJaNTy€e HOBI TexHOJorII [1].

ITocTanoBka npo6Jemu. byiBenbHa JUIBHUL - 11€ CEPEIOBUILE, Y IKOMY Y 3B'SI3KY 3 BU-
COKOIO 1HTCHCHBHICTIO pOOIT 1 3a/TisTHHSI BEJTMKOI KUTHKOCTI MAaIllMH 1 MEXaHi3MiB, BUHUKAIOTh
BUCOKI PH3UKH JUI OE3MEKH 37J0POB's Oy/IiBeTbHHUKIB. YHACIIAOK I[bOTO BHHUKAE HEOOXITHICTh
y MOCTIHHOMY MOHITOPUHTY YMOB IIpalli MPaIiBHUKIB Y peXUMi peaabHoro 4acy [2]. byaiBuu-
IITBO € CKJIQJIHUM TIPOLIECOM, 1[0 BUMArae peTeabHoro 00CcTeXeHHs MailJaHYMKa Mepe moyar-
KOM pOOIT, MOHITOPUHTY Oy/liBEJIbHUX POOIT, IEPEBIPOK CTAaHYy EKCIUTyaTOBaHUX Oy/li1BEJb 1 CIO-
pya. Lle Tak camo Bumarae eeKTHBHOrO 1 MOCTIHHOTO MOHITOpHUHTY [4]. BidyanbHuit orisin
CTaHy OaraTornoBepXoBUX OyliBeNb 31HCHIOETHCS 32 TOTIOMOTOI) MPOMMCIOBHX aNbITIHICTIB,
K1 MOXXYTh BUKOHATH Bi3yaJIbHY MEPEBIPKY, OJHAK BapTICTh TAKOI'O METONY 1 KUIbKICTh BUTpa-
YEHOI'0 Yacy 3HAa4HO BHILA MOPIBHSAHO 3 BUKopucTaHHAM BIIJIA nns BupilieHHs 1bOTrO 3a-
BAaHHs [9]. BusiBneHHs noTeHIIIHHUX npo0ieM Ha paHHiN cTafil B OyIiBHUILITBI a00 eKcIuTya-
Tallii I03BOJISIOTh 3HAYHO 3MEHIIUTH BapPTICTh peMOHTY [8]. IcTroTHHM pakTOpOoM, 110 CTPUMYE
mupoke BrpoBakeHHs BIIJIA B OyaiBenbHY 1HIYCTpItO, € HU3bKa 0013HAHICTh PO TEXHOJIO-
rito BIUIA cepen ¢axiBuiB ingyctpii [3; 10].

AHaJti3 ocTaHHIX J0CTiIKeHb i myOuaikanii. Y naniil cTarTi BUKOPUCTaH] AOCTIAHUIIbK]
pobotu B nepiof 3 2019 o 2023 pokwu, 111010 MPAKTHUKU 3aCTOCYBAHHS JIPOHIB y OyJAiBHUIITBI
Ta eKCIuTyaTamii. ¥ 1uX J0CHIPKEHHSIX onucano Thnu 3actrocoByBaHuX BIIJIA B OyniBenbHii
ranysi. Metoauka i NpuKJIaau IPakTHYHOTO 3aCTOCYBaHHSI APOHIB, 30KpeMa CIIJIBHO 3 IHITUMHU
HOBUMH TE€XHOJIOT1sIMH, 30kpema BIM-indopmariiine moaentoBanHs Oy/iBenb 1 CIOPY, MTYY-
HUH 1HTEJIEKT, MalllMHHE HaBYaHHS 1 MAIIMHHUH 31p. Y HHUX poOOTaX TaKoX OMUCAHO POOIeMH,
3 IKUMH 3ITKHYJIMCS JTOCTIAHUKM Ta MPaKTHKYodi ¢axiBui npu BrposakeHHi BIIJIA B Oymi-
BeINbHI chepi [2-11].

Buninenns He 10CHiIZKEHUX YaCTHH 3arajbHoOi mpodsemu. [Iporec BpoBaKeHHS BU-
kopuctanus BITJIA B OyniBenbHil ramy3i TpuBa€, OCKUIBKH 11€ HOBa TeXHOJOTIA. | BOHA 10Ci He
BUBUEHA MOBHICTIO. Y MpOIleci BIPOBAIKEHHS BiI0YyBAETHCS BJIOCKOHAJICHHS MPAKTUKHA BUKOPH-
CTaHHA. 3'ABJISIFOTbCS HOB1 HAPSIMKKA BUKOPHCTAHHS 1 TEXHOJIOTIT 3 SIKUMH 30UTbIIYIOTHCS edek-
TUBHICTb 1 MOXKJIMBOCTI BUKOPUCTAHHS. 3 OIVIsITy Ha BUILIEBUKIIAICHE, BUHUKIIA TOTpeda B aHAII31
HAayKOBHX IyOJIKaIlii 3 Ii€i TeMaTuKu 3a MUHYIMI 5 pokiB. [ JeTaabHOro BUCBITIACHHS TaKHX
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TeM: 1) OIS TUIIIB IPOHIB, IO 3aCTOCOBYIOTHCS; 2) HAPSMH 3aCTOCYBAaHHS JPOHIB /sl Oy/IiB-
HUIITBA Ta EKCIUTyaTallil; 3) mepeBaru BUKOPUCTAHHS I[i€1 TEXHOJIOTI1 MOPIBHSIHO 3 TPAIUIIIHHUMUI
MeToAaMH; 4) MOTOYHI ITpodsieMu i oOMexkeHHs BukoprctanHs bITJIA B ramysi.

MerTo10 10caiIzKeHHS € BU3HAYCHHS TOTOYHUX TEHACHLIHN 111010 3aCTOCYBaHHS I[i€1 TEXHO-
JIOTii, TEXHIYHMX BUMOT 1 IpoOJieM Ha NUIAXY il BOpOBaPKEHHS, 10 MiJBUIUTH 0013HAHICTD PO
3aCTOCYBaHHS I11€1 TEXHOJIOTII cepen (paxiBIiB ragy3i Ta MPUCKOPHUTH 11 BIPOBaKEHHs. Pe3yib-
TaTu 1€l pOOOTH TAKOXK JO3BOJIATH JOCHITHUKAM Kpallle BU3HAYUTH Cy9acHi TOTPeOH rarysi.

Buxaan ocHoBHOro marepiajy. Y OymiBeNbHIN 1HIYCTpil MIMPOKOTO 3aCTOCYBaHHS Ha-
Oymu Tpu Tunu BIJIA, 1ie: qpoHU poTOpHOTO THILY (3 TBUHTaMH) (pHC. 1); JITAKOBOTO 3 HEPY-
XOMHM KpuJioM (pHc. 2); TibpuaHoro (3 rBUHTaMU Ta KpuiiaMu) (puc. 3).

Puc. 1. [[ponu pomopnozo muny, 31i6a Ha npaso Kkeaopoxonmep
i3 4 26unmamu, eexcakonmep i3 6 26uHmMamu, OKmokonmep i3 8 28UHMAaAMU.

Hxepeno: [10].
/

e //\

©

Puc. 2. [lpon nimakosozco muny 3 Hepyxomum Kpuiom
Hoxepeno: [10].

Puc. 3. [[pon cibpuonozo muny (3 eeunmamu i Kpuiamu,)
Hxepeno: [10].

Benuka KiIbKICTh TBUHTIB Y POTOPHUX JPOHIB 30UIBIIYE IXHIO MAaHEBPEHICTD, 1110 POOUTH
iX 11eaJIbHUMU /715 3aCTOCYBaHHS B 0OMEKEHOMY IpocTopi abo BceperHi OyAiBIIl YU CIOPYIN
3a paXyHOK iXHbOI MOKJIMBOCTI 3aBUCAaHHS HaJ 00'€KTOM MOHITOpUHTY. BosmHOUYac Benmmka Ki-
JBKICTh TBUHTIB HE Ja€ 1M BUCOKY MIBHJAKICTH MOpiBHSIHO 3 TunioM BIIJIA 3 Hepyxomum kpu-
JoM. SIkuit 3a paXyHOK CBO€1 KOHCTPYKIII i1€aibHO MIAXOAATH JUISl IBUAKOTO MOJBOTY Ha Be-
nuki Bigcrani. lllo poOute 1e#l Tum apoHa iAcabHUM JJIsl 1HCIEKIIT BiJIaJeHuX 00'€KTIB,
aBTOMAricTpasiei, 3a1i3HuLb a00 OyAb-SIKUX IHIIHUX JIHIHHUX CIIOpPYI.
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['iOpuaHi JPOHM MAIOTh HEPYXOME KPHUIIO, 1110 3a0e3Meuye iM MOXKIIUBICTh JaeKUX MOIbO-
TiB Ha BUCOKIHM IIBUJKOCTI, @ TBUHTHU JAIOTh 3MOTY 3aBUCATHU HAJl JOCIIIKyBaHUM O0'€KTaM.
[I{o poOuTH iX YHIBEPCATBHUMH, aJI€ M CKIIAQIHIIITMMU B €KCILTyaTallii Ta JOPOXIMMH, HI’K BHIIIC
nepepaxoani Tunu apoHiB [2-3] [7-8] [10]. Hampsimu 3actocyBanust BITJIA B OymiBHUIITBI Ta
eKCIuTyaTalii mokasasi B Ta0um. 1.

Tabauys 1 — 3acmocysannsi BIIJIA ons 06yoienuymea ma excniyamayii

[Ipouecu 6yz[113H1/1u.: 3actocysamms BITJTIA [locunanus
TBa Ta eKCILTyaTamii Ha JpKeperia
Kaprorpadis [3] 8]
Tonorpadiyne 3HIMAHHS [3]
36ip xanmx s 36ip BisyasnbHOI iHpopMaIrii 3 HEJIOCTYTHHX Miclb [3] [5]
HpOEKTYBaHHs Creopenns 3D-mozeni . [5-6]1[7][9]
Po3paxyHOK 3eMIITHHX POOIT [3] 8]
AepodoTtosiioMka [6] [10]
I'eone3nyni pobOTH [10]
MOoOHITOPHHT TIpoIiecy OYIIBHUIITBA B PEKHUMI PEATLHOTO Yacy [3-6]
TakeaxHi Ta MOHTaKHI POOOTH [3-4]
By iBHUIITEO BusiBiicHHS Bi3yalbHUX 1e(DEKTIB, TpiHII/IHIfI, KOPO3ii TOIIo. [4] [6-8]
BusiBlIcHHS ITyCTOT Y OETOHI. [3-4]
[MopiBHsAHHS HassBHOTO 00'¢kTa 3 fioro BIM-moestio 3a 10momo- [4]1 [10]
ro1o 300py XMapH TOUYOK HasiBHOT KOHCTPYKIIi.
Oxopona mparii Ta MoHITOpHUHT O€3MEeKH Mpalli Ta TOTPUMaHHS TEXHIKH 0C3MeKH Ha [2-3] [5-6] [8]
TEXHIKa Oe3meKu OyIiBeIbHUX JUISTHKAX.
BizyanbHuit ornsig ctany OyniBelns 1 CIOpy/I 3 MOJAIBIINM OIpa- [4-5] [8] [11]
[IFOBaHHSAM JaHHUX Ha MPEIAMET MOIIKOIKEHb.
Excrnyarariist Oyzni- | MoHITOpUHT eHeproeeKTHBHOCTI OyAiBeb, OI[IHKa IIJIICHOCTI Te- [3-5]
BeJIb 1 criopy ILIO130JIALT, IepeBipKa Ha MPOTIKAHHsI, BUTIK Tazy.
Orieka ctany OyiBesb i CIOPY/I MC/s TPUPOIHOI 260 TEXHOTEH- [3]1[5]
HOI KartacTpodu

JIxepeno: po3po0IeHO aBTOPOM.

IlepeBarn Bukopucranus BIIJIA B OyniBeabHii raaysi. Sk BuaHo 3 Tabn. 1, 1poHu
HIMPOKO 3aCTOCOBYIOTHCS B PI3HUX Ipoliecax OyIiBHUITBA Ta €KCILTyaTallii.

CyuacHhi BIIJIA mMaroTh MOXJIMBOCTI MPAIIOBATH Pa30M 13 TEXHOJIOTISIMU HITYYHOI'O 1HTe-
JIEKTY, MAallIMHHOTO HAaBYaHHS Ta TEXHIYHOTO 30py. Lle nae 3mory 3aiiicHioBaru 301ip Ta aHami3
JTAHUX, Y PEXKUMI PeaIbHOTO Yacy JOMOMaraodu O11b11 e()eKTUBHO KOHTPOJIIOBAaTH BUKOHAHHS
MEPCOHAJIOM ITPaBWJI OXOPOHU Ipalll Ta TeXHIKK Oe3neku Ha OyniBeabHUX Mainanuukax. Illo
Jy’Ke BaXKJIMBO JUIs 3a0€31eueHHs 0e31eKH NepCOHaTy 1 3HUKEHHS pU3HKIB TPaBM II1J] 4ac BU-
KoHaHHs poOiT [2-3; 5-6; 8].

IcToTHO CKOPOYYIOTH Yac 1 BUTPATH NMPH BUKOHAHHI BUIIYKYBaJIbHHUX, Oy/iBEIbHUX, 1 €KC-
TUTyaTalifHAX 3aBJaHb y MOPIBHSAHHI 3 TpaauIitHuMu Metomamu [2; 6-9; 11]. Jarots 3mory
OTPHUMATH JIOCTYTI 1 301p AAHUX 13 BaXKKOJOCTYITHHUX MICLb Y CIIOPY/DKYBaHHUX Ta ICHYIOUHX Oy-
JiBiAX 1 cniopyaax [3-4; 11]. MoxkHa BUKOPUCTOBYBAaTH HE3aJIEKHO BiJl MiCLs pO3TalllyBaHHS
Ta BIJICYTHOCTI iHppacTpykTypH [3].

BIUIA mMoxyTh OyTH 1HTETpOBaH1 3 pi3HOMAHITHUM Cy4YaCHUM MPOTPaMHUM 3a0e3IeueH-
HSIM 1 arapaTHUMU KOMIIOHeHTaMu, TakuMmu ik BIM, LIDAR, reopaznap, Ternnoi3op, i pi3HUMHU
JaTyukaMu JUig 300py JaHUX, K1 MOYKHA BUKOPUCTOBYBATH JUISl OLIHKH SIKOCTI Ta CTaHy 00'e-
kTa. Hampukiaa, TpUKpiNUBIIN A0 APOHIB JaTYHKH, IO BIOBIIOIOTH METaH, MOXXHA 3HAUTH
BUTOKHU Ta3y Ha ra3ornpoBojax 3 MOXJIHMBICTIO TOYHOTO BU3HAYEHHS MICIb 1 HABITh BUMIPATH
o0csr BUTOKIB [3; 6].

Ha erami 360py manux mis npoektyBadHs BIIJIA edexTuBHuii s 306opy HeoOXiTHOI 1H-
dbopmarii 11st TPOEKTyBaHHs 1 CTBOpeHHs TouHNX 3D-Mozeneii [4; 8-9]. A Takok MOHITOPUHTY
B PEXKHUMI pealbHOro yacy BCiX eTamniB OyaiBHUIITBA [4-5; 8]. BaHTaxomiHOMHICTh J1a€ 3MOTY
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JpOHAM BHKOHYBATH JIESAKI TaKeIaKHI Ta MOHTaXKHI poboTH [4; 6]. [IpoHu 1yxe ePeKTUBHI 15
IPOBENICHHS MEPEBIPOK 1 TEXHIYHOTO 0OCIYrOBYBaHHS OyliBeIbHUX 00'€KTIB. 3 IXHBOIO JOMO-
MOTOI0 IIPOBOASATH IUIAHOBI MIEPEBIPKHU CIIOpY/, OymiBeib Ta iHppacTpykrypu [6-8; 11].

IIpo6aemu Ta odme:xxkenns BukopuctanHs BIIJIA B OyniBeabHiii raaysi. [lToroani
YMOBH, TaKi SIK TyMaH, CHIrOmas, oIl i BUCOKA MBUAKICTh BITPY BIUIMBAIOTH HA SIKICTh OZEP-
KYBaHUX 300pakeHb 1 JaHuX Ta Oe3meky moiboTy. A BukopuctanHs BIIJIA B oOmexeHomy
MIPOCTOPi MOOJIM3Y IHIIKX TIepemko (OyaiBenb, KpaHiB, IepEB, METAICBUX KOHCTPYKIIIH ), MOXE
CIIPUYMHSATH HaBITAIIHI Ta €KCIUTyaTalliiHI TPYIHOIII, sIK-0T 3011 y po6oTi GPS a6o marHiTHi
HEPEIIKOH, TOJ1 JPOH MOXKE BTPATUTH KepyBaHHsI. Lle MoXke CIpUYMHUTHY HeOe3MeuH1 CUTyalil
st rozei [3-4; 6; 8-10].

Omneparopu IpoHiB MOBUHHI MaTH HEOOX1IHI 3HAHHS Ta HABUYKH, 00 BUPIIIyBaTH TEXHi-
YHI IpoOIeMH, sIKI MOXKYTh BUHUKHYTH TiJ1 4ac eKCIUTyaTallii, Taki sk BTpara CUTHaITY, eper-
KOZIM, BiIMOBa BOY/IOBaHUX JATUMKIB Ta MepeadacHa po3psaka akymynsropa. IpariBHuku Ha
TUISTHKaX TOBUHHI MaTH MpaBUJIbHE PO3YMiHHS mpoOieM Oe3neku, MOB'sI3aHuX 13 MOIbOTaMU
BIUTA na OyniBenbaux maiinanunkax. Hanpuknaz, po6ota BITJIA Ha OyniBensHUX MaiiiaHuu-
KaxX MOYKE BiJIBEpTATH BOJIIs, [0 MOXE CTaTH MPUYNHOIO aBapii [3-6].

Omneparopu abo0 iXHI aCHCTEHTH MOBUHHI BMITH BUTATYBaTH i 00poOIsATH /1aHi, sIKi 30upa-
1ot BITJIA [3; 10].

VY pizHux Kkpainax cBiTy BipoBa/pkeHHs BITJIA B ramy3p yCKIaqHIOETHCS MUTAHHSIMU FOPU-
JMYHOTO XapakTepy, TAKUMU SIK BTOPTHEHHsI B IpUBaTHE KUTTA. Hanpukian, He3Bakarouu Ha
OTPHMaHHS J03BOJTY BiJl pi3HUX Y4acHUKIB OyaiBenbHOro mipoekty. [Ipu ynpasminni BITJIA nHa
OymiBEeITbHIX MaiIaHINKaX, MOXKYTh BUHUKHYTH MPOOJIeMH KOH(1JSHIIIHHOCTI Yepe3 MpuiIerii
00'exTH, a00 MIMIOXOMIB, SKI MOXKYTh 3asiBUTH PO 3a3iXaHHS Ha iXHI TPOMAISHCHKI IpaBa i
cBobonu. Ockinbku BIIJIA 31aTHI oTpuMyBaTu 300pa)keHHS 1 BiZIeO B MICLAX, JI€ JIOIU OYiKY-
I0Th JIesAKOi KoH(iaeHiiHocTi. [l muTaHHs, IOKH 3aIMIIAI0ThCS HEBUPIMECHUMH [3-5].

V neskux KpaiHax cBITY € oOMexeHHs Ha BukopucTtanHsa BITJIA B Hiunuit yac. I1lo poGuTh
HEMOXXJIMBUM X BUKOPUCTAHHS ISl 1IIJI0I0O0BOTO MOHITOPUHTY OymiBHuUIITBA. Tak camo, Ha-
npuxnal, y CLIA nmpaBuiia KoMepLiifHOTO BUKOPUCTAHHS IPOHIB HE JI03BOJISIIOTH BUJIITATH 3
TOJIsl 30py OTeparopa, 1o € 0OMEXEHHSIM JUIsl IeSKUX BHIAJIKiB BUKOpUCTaHHS. Hanpukiarn,
00CTe)KEeHHsI JTiHIHUX criopya abo BimaaneHux 00'ektiB [3-5].

IcroTHUM dakTopoM, 110 cTpuMye mupoke BrpoBakeHHs BIIJIA B OyniBenbHy 1HIyCT-
pito, € HU3bKa 0013HAHICTh PO TEXHOJIOT1IO cepe (paxiBLiB 1HAYcTpii. He3Baxkaroun Ha BeJUKi
JOCJTIIPKEHHS, 1110 BUBYAIOTh 3acTocyBaHHs BIIJIA B OyIiBHHUIITBI 32 OCTAHHE NECSTIIITTA, 1X
NpaKTHYHE BIPOBAKCHHS IIE HE MOBHICTIO ocsrHyTo [3; 10].

binbmicts komepuiitHux BIIJIA MatoTh HEBEMKY €EMHICTh aKyMYJISITOPHOI OaTapei, 1110 00-
MEXXY€ 4yac iX 3aCTOCYBaHHA. Y 3B'A3KY 3 IUM JEsKi 3aBJAaHHS HE MOXKJIMBO BUKOHATH 3a OIUH
nomit [4] [6-9].

BanTtaxkomniIiioMHICTh JPOHIB HE JyX€e BEJIMKA, Y 3B'SI3KY 3 LIUM JUIsl BAKOHAHHS TaKelaxK-
HUX a00 MOHT@KHHUX POOIT iHOAI MOTPIOHO 3aisTH KijbKa apoHiB [4; 6].

V 3B's3Ky 3 BUCOKOIO BapTicTio BITJIA 3 BHCOKOIO pO3AUTBHOIO 37aTHICTIO KaMep, porpa-
MHOTO 3a0e3MnedyeHHst A OOpoOKM JaHMX 1 HEOOXiTHICTIO HAaBYAHHS MEPCOHAY BHKOpPHUC-
taHHio BITJIA ans 360py Ta 0OpoOKM JaHWX, OTPUMAHHS JJIS HUX JiLEH31H 1 cepTudikaris.
Po6nsiTe BUuTpaTH, mos's3aui 3 BupoBakeHHsIM BITJIA B OyniBenbH1 KOMIIaH1i, BETUYE3HUMH, 1
y 3B'AI3KY 3 IIUM JI€K1 BIIACHUKHU HE XOuyTh poOuTH 111 iHBecTuii [10]. A BUKOpHCTaHHS Aelie-
BOT'O OO IHAHHSI ISl IPOHIB MPU3BOUTH JI0 BTPAT Y TOUHOCTI JAHUX 1 KOCTI 3iioMkH [7; 9].

BucHoBKkH. 3 po3nIIHYTUX MarepiaiiB OyJo0 CKIAaJeHO JeTaJbHUM OIS 1 aHai3 3aKop-
JIOHHOTO JI0cBixy 3actocyBaHHs BITJIA B ranysi 3a octansi 5 pokis. Lli Marepiaiu J0OMOXYTh
BITYM3HSIHUM (paxXiBLSIM IIBU/IIIIE BOPOBAIUTH LI0 TEXHOJIOT0. Tak camo Oys10 OTpUMAaHO Biji-
MOBI/1 Ha MocTasieHi Bulle 3anutanHsd. Texnomnorii BITJIA crnpustoTh MiJBUIIEHHIO MPOAYK-
TUBHOCTI, €EKOHOMI1 Yacy 1 pecypciB, MiJIBULIYIOTh O€3MEKy NEPCOHANY, a TAKOXK MIHIMI3YIOTh
JIFO/IChK1 TOMUJIKU TOPIBHSAHO 3 TpaauuiiiauMu Mertonami. I1ix yac Bubopy BIIJIA BaxxinuBum
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€ PO3YMIHHSI IS SIKHX KOHKPETHO IiJIel ioro Oyae BUKOpUCTaHO. OCKIIBKM KOHCTPYKTHBHI
ocobmuBocTi koxkHOro Uy BIIJIA cyTTeBO BIIMBaIOTH Ha MOXJIMBICTH Ta €()EKTUBHICTH 3a-
cTocyBaHHs. BopgHOUac qpoHHM CTAHOBIATH 3arpo3y Oe3meli, OCKUTbKA BOHU MOXYTh BIIACTH
Mi]] 9ac MOJIBOTY 1 BEMKOIO MPOOIEMOIO 3aTHINAETHCS MOPYIICHHS KOH(1ACHIIIIMHOCTI JIFOICH.
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APPLICATION OF UNMANNED AERIAL VEHICLES
IN THE CONSTRUCTION INDUSTRY

The construction industry is one of the main pillars of the economy, which requires automation of processes to save
resources and time. Some of the major challenges for the industry in 2024 are: Health and safety issues on construction sites
and lagging behind in the adoption of modern technologies as the construction industry is slow to adapt new technologies

A construction site is an environment in which there are high health and safety risks for construction workers due to the
high intensity of work and the large number of machines and mechanisms involved. As a result, there is a need for continuous
real-time monitoring of the working conditions of workers. Construction is a complex process that requires thorough inspection
of the site before starting work, monitoring of construction works, and inspections of the condition of the buildings and struc-
tures in operation, which also requires effective and continuous monitoring. Visual inspections of multi-storey buildings are
carried out using industrial climbers who can perform visual inspections, but the cost of this method and the amount of time
spent is considerably higher compared to using UAVs for this task. Identifying potential problems early in construction or
operation can significantly reduce the cost of repairs. A significant factor inhibiting the widespread adoption of UAVs in the
construction industry is the low awareness of UAV technology among industry professionals.

The aim of the study is to identify the current trends in the application of this technology, technical requirements and chal-
lenges to its adoption, which will increase the awareness of the application of this technology among industry professionals and
accelerate its adoption. The results of this work will also enable researchers to better identify the current needs of the industry.

This study was conducted by review and analysis method, that includes: Overview of types of drones used in the con-
struction industry; Construction and operation processes where UAVs are used; Advantages of using UAVs in the construction
industry; Problems and limitations of using UAVs in the construction industry. From the reviewed materials, a detailed review
and analysis of foreign experience of using UAVs in the industry over the past 5 years was compiled. These materials will help
domestic specialists to implement this technology faster. Also, the answers to the above questions were received. UAV technol-
ogies help to increase productivity, save time and resources, improve personnel safety, and minimise human error compared to
traditional methods. When selecting a UAV, it is important to understand the specific purposes for which it will be used. Since
the design features of each type of UAV have a significant impact on the feasibility and effectiveness of the application. At the
same time, drones pose a safety risk as they can crash during flight and a big problem remains the violation of people's privacy.

Keywords: drone; unmanned aerial vehicle; UAV; machine learning; information modeling of buildings and structures;
machine vision; Artificial Intelligence; monitoring of construction processes and infrastructure.
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