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T'opaneuko IBaH IropoBuy, acnipanT, HauioHanbHUR
yHiBepcuTeT "JIbBiBCbKa MOJIiTEXHIKa"

TEOMPOCTOPOBI TEXHOJIOTTI HOBOT'O ITOKOJIIHHA Y 3AIAYAX I'EOJIOTTYHOI PO3BIAKH
GEOSPATIAL APPROACHES IN CONTEMPORARY GEOLOGICAL EXPLORATION

Jlonymaucekuit 0. M., Jlyk’ssHuenko 0. 0., 'ymeHHuit M. 1., Lopushanskyi 0., Lukianchenko I., Gumennyi M.,
l'opanieuko I. I. ['eonpocTopoBi TeXHOJIOTIi HOBOTO NOKOJIIHHA Y Horalechko I. Geospatial Approaches in Contemporary
3a/jayax reoJsioriyHoi po3BiaKu. YkpaitcbKuil scypHan npukaadHoi Geological Exploration. Ukrainian Journal of Applied
eKOHOMIKU ma mexHiKU. Economics and Technology.
2026.Tom 11. Ne 1. C. 460 - 465. 2026. Volume 11. Ne 1, pp. 460 - 465.

OcHosHull hokyc cmammi 30cepedxceHutl Ha aHAAI3I CYy4acHUX 2eonpocmMoposuUX MexHo102ill, SIKI BUKOpUCmMo8yomucsl 8 3ada4ax 2e0a102i4Hoi
po3sidku ma docaidxiceHHs 6yA008u 3eMHOT Kopu. Y pobomi po32as1Hymo mpu cyvacHi Hanpsmu eeo@izuvHux docaidxcens: UAV-mazHimomempiro,
CynymHukosy epasimempito ma zinepcnekmpasvbHe ducmauyitiHe 3oHdysaHHs. HagedeHo npuHyunu po6omu KoxcH020 3 Memodis, ix mexHiuHi
ocobsugocmi, a makodc nepesazu Ui 06MexceHHs: nid 4ac UKOPUCMAHHA Y 3a0a4ax NOuyKy ma npo2Ho3y8aHHs podosull KOPUCHUX KONAAUuH. Y
cmammi onucano moxcausocmi UAV-mazHimomempii 04151 BUKOHAHHSI 8UCOKOJemaabHUX aepo2eodi3udHUX 3HIMAHb, 00CAIOHCEHHS IOKAAbHUX
MAzHIMHUX aHoMmasill I kKapmyeaHHsl 2e0/102iYHUX cmpykmyp y eadxckodocmynHux patioHax. Okpemy yeazy npudineHo CynymHukositl
epasimempii, sika 00380/51€ aHaaizyeamu 3MIiHU 2yCmMuHU 2ipcbKuX nopid, docaidxcyeamu HeoOHOpiOHY 6ydosy 3emHOi Kopu, eusiessimu
meKmoHiuHi cmpykmypu ma 30ilicHlIoeamu pezioHa/bHe 2eo102i4He NPO2HO3Y8aHHS. TAKONMC po32AsIHymo Moxcaueocmi 2inepcnekmpanabHo20
ducmanyitiHozo 30HJy8aHHs 0451 idenmudpikayii MiHepabHO20 ckaady nopid i eusieeHHs 30H MiHepasizayii, [lokazaHo, Wo cyyacHa 2eos02i4Ha
posgidka nocmynoso nepexodums 8i0 8UKOPUCMAHHS OKpemux 2eodizu4Hux memodie 00 iHMez2po8aHuUx 2eonpocmoposux cucmem, sKi
noedHyroms cynymuukosi dami, 6esniiomui aepozeogizuyni komniaekcu, GIS-mexHoao2ii ma mMemodu mMawuHHo20 Has4uaHHs. Takull nioxio
00380./15€ nidsuwjumu Mo4HICMb 2e0/1021YH020 KAPMYBAHHS, 3MEHWUMU 8UmMpamu Hd Nno/bosi pobomu ma 3abesnevumu onepamueHe
ompumaHHs pe3yabmamie docaidxceHs. Y pobomi HasedeHo cxemu npuHyunie pobomu cyyacHux cynymuukosux ma UAV-cucmem, a makoxc
npukaadu iHmepnpemayii epasimayiiiHux i MazHiImHUX aHomasill y 3ada4ax zeosoziuHoi possioku. Cmamms moxce 6ymu KOPUCHOW 04151
daxisyie y eanysi zeodesii, zeonozii, zeoizuku, ducmaHyitinozo 30HJy8aHHs 3eMai ma 2eoiHPopMayiliHuUX cucmem, a Makoxic 0151 HAQyKosyis,
SAKI 3aliMaomocst 00CAIOHCEHHIM CY4aACHUX 280NPOCMOPOBUX MeXHO02ill y 3a0ayax 8ug4eHHs1 Hadp 3eMmJi.

Kawouosi caoea: zeonozis, zeonoziuHa posesioka, UAV-maznimomempisi, cynymuukosa epagimempisi, GOCE, GRACE, ezinepcnekmpasivhe
ducmanyitine 30HdysaHHs, ducmanyitiHe 30HJysaHHs 3emi, GIS.

The article focuses on the analysis of modern geospatial technologies applied to geological exploration and investigations of the Earth’s crustal
structure. The study considers three contemporary directions of geophysical research: UAV magnetometry, satellite gravimetry, and hyperspectral
remote sensing. Attention is devoted to the operating principles of these methods, their technical characteristics, and their advantages and
limitations in mineral prospecting and resource forecasting applications. The paper highlights the capabilities of UAV magnetometry for high-
resolution aerogeophysical surveys, the investigation of local magnetic anomalies, and the mapping of geological structures in hard-to-access
regions. Considerable emphasis is placed on satellite gravimetry, which enables analysis of variations in rock density, investigation of
heterogeneous crustal structures, identification of tectonic features, and implementation of regional geological forecasting. The possibilities of
hyperspectral remote sensing for mineral identification and the detection of mineralization zones are also examined. The study demonstrates that
modern geological exploration is evolving from the use of isolated geophysical techniques toward integrated geospatial systems that combine
satellite observations, unmanned aerial survey platforms, GIS technologies, and machine learning methods. Such integration significantly
improves the accuracy of geological mapping, reduces the cost of field investigations, and ensures more efficient acquisition of exploration results.
In addition, the article presents schematic illustrations of the operating principles of modern satellite- and UAV-based systems, along with
examples of interpreting gravitational and magnetic anomalies in geological exploration. The study may be useful to researchers, geologists, GIS
specialists, and students interested in applying advanced geospatial technologies to subsurface investigations and mineral exploration.
Keywords: geology, geological exploration, UAV magnetometry, satellite gravimetry, GOCE, GRACE, hyperspectral remote sensing, Earth remote
sensing, GIS.

Beryn

['eosioriyHa po3Bijika € OJJHUM i3 KJIIOYOBHX eTaliB JOCIi/PKeHHA HaJp 3eMJli, IKMH 3a6e3Me4ye NOLIYK, OLiHKY Ta
MPOrHO3YBaHHS POLOBUIL] KOPUCHUX KonaluH. TpaauniiiHi reodisnyHi MeToLH, He3BaXKalYu Ha BUCOKY iIHPOPMATUBHICTD,
4acTo MOTPeOYITh 3HAYHUX GiHAHCOBUX BUTPAT, TPUBAJIMX NOJBOBUX POOBIT i 3amy4eHHs cneliasaizoBaHoro o6yafHaHHA. Y
3B’I3Ky 3 IIUM 0CO06JIMBOI aKTyaJbHOCTI HabyBa€ BUKOPHUCTAHHA Cy4aCHUX reONpPOCTOPOBUX TEXHOJIOTIH, fKi J03BOJIAIOTh
JMCTAaHIiMHUMHU MeTOJaMH OTPUMYBaTH iH$OpMalilo Mpo reosIoriyHy 6yZ0By TEPUTOPIH.

OcTaHHI AeCATUIITTA XapaKTepU3YTbCA aKTUBHHUM PO3BUTKOM CYNYTHUKOBHUX CHUCTEM CIIOCTEPEKEeHHS 3eMi,
6e3MiJIOTHUX JIiTaIbHUX anapaTiB i TexHoJIoril AucTaHIiHOTO 30HAyBaHHsA. CyyacHi reonpocTopoBi TexHoJorii 3abe3mne-
YYIOTb MOXKJIUBICTb JOCJi>)KeHHS re0JI0TiYHUX 06’€KTIB HAa Pi3HUX NPOCTOPOBUX PiBHSAX, a caMe BiJ, JIOKaJbHUX aHOMaJlii 1o
perioHasIbHUX 1 TJI0GAIBHUX CTPYKTYp. Bak/IMBOIO IMepeBaroi TaKHUX This is an Open Access article
METOAIB € MOMJIMUBICTb IPOBEJEHHS JAOCII/PKeHb y BaXKKOJOCTYITHUX @ distributed under the terms of
paiioHax, 3MeHIIeHHS 06CATIB MOJBOBUX POGIT i OTPUMaHHSA pe3yJIbTaTiB By the Creative Commons CC-BY 4.0
y KOPOTKI TEPMIHH. =~ . . . © JlonmymaHcbKkui OJiekcaHAp MuKoJ1aiioBuyY,

Oco61MBUH iHTEpec AJ1s reos1oriyHoi po3Bigku cTaHOBAATH UAV- Jlyk’ssHaeHKo [0piii OlekcaHApoBH,
MarHiTOMeTpisi, CyNmyTHHKOBA TrpaBiMeTpis Ta rinepcrneKkTpajbHe TymenHuii Muxaiiio IBaHoBHY,

JUCTaHLiiHe 30HAyBaHHsA. KoxeH i3 LUX MeToJiB BUKOPUCTOBYE Di3Hi Topaseuko IBaH Iroposuy, 2026
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¢i3uyHI NPUHIUNOMN JOCTiIKEeHHSI HaBKOJMUIHBOIO CepejoBUINA Ta JA€ 3MOry OTPUMYBATHU pi3HI TUNHM TreoJioriyHoi
iHopmarii. PazoM i3 THM iX KOMIJIeKCHE BUKOPUCTAHHS BiIKPYBAa€E HOBI MOXJIMBOCTI /1S BUSIBJIEHHS [€0JIOTTYHUX CTPYKTYP,
MPOrHO3yBaHHS MePCeKTUBHUX 30H MiHepaJlizauii Ta mo6y0BU Cy4acHUX Mo/iesiel Teo10ridHol 6Y/J0BU TEPUTOPIH.

Y 3B’A3Ky 3 MM aKTya/IbHUM € aHa/li3 MOXJ/IMBOCTEH Cy4yaCHHUX reOlpPOCTOPOBUX TEXHOJIOTiHM, BUSHAaYeHH: IXHIX
nepeBar Ta O6MeXXeHb, a TAKOX OL{iHKa NepCHeKTUB IX iIHTerpoBaHOr0 BUKOPUCTAHHS B 33/jJayax reoJioriyHoi po3BigKu.

[IlnTaHHA BHMKOPHUCTaHHS Cy4aCHHUX TeONpOCTOPOBUX TEXHOJOTIH y 3ajayax TeoJsIOTiYHOI PO3BiJKH aKTHUBHO
JOCTIIKYIOTBCS HAaYKOBOK CIIJIbHOTOK MPOTSrOM OCTAaHHIX poKiB. 3HauHA yBara HNpUJIIISETbCS PO3BUTKY O6e3MiJIOTHUX
aeporeodisu4yHMX CUCTEM, CYyTHUKOBOI rpaBiMeTpil Ta rinepcrneKkTpasbHOro AUCTAHLIHHOrO 30HAYBaHHA AK ePEeKTUBHUX
iHCTpyMeHTIB JJIs1 JOC/TiI>)KeHHS reoJIoriqYHOo1 6Y/J0BU TEPUTOPIH i MOMYKY KOPHUCHUX KOTIAIUH.

Po3BuTok UAV-marniTomeTpii BucBiT/iIeHo y po6oTax Dildar Ta in. [3], Perikleous Ta in. [12], a Takox Javan i van der
Meijde [7]. ¥ 3a3HavyeHUX JOCHiPKeHHAX NMOKa3aHO MOXJIMBOCTI BUKOPHUCTAHHA 6e3mioTHUX NaaTopM A/ BUKOHAHHSA
BHCOKO/eTa/IbHUX MarHiTHUX 3HIMaHb, KApTYBaHHSA Ie0JIOTIYHUX CTPYKTYP i BUABJIEHHS JIOKa/JIbHUX MarHiTHUX aHOMaJil y
BaXKKO/IOCTYNHUX palOHax.

CyTTEBUH BHECOK y PO3BUTOK CynyTHHUKOBOI rpaBimetpii 3po6usn micii GOCE Ta GRACE. 3arasbHi mpuHOUIN
no6yA0BU CYNyTHUKOBUX I'PaBIMETPUYHMUX MoJjesled Ta IX 3aCTOCyBaHHA [JJIf AOCHi[KeHHS 6yAoBU 3eMJli HaBeJeHO y
po6oTax Johannessen Ta iH. [8], Flechtner Ta in. [4], Tapley Ta in. [14], a Takox Landerer Ta iH. [9]. [IpakTH4Hi acnekTH
BUKOPHUCTAHHSI CYyTHUKOBUX I'PaBiMETPUYHUX JAHUX AJs reosoridyHoi po3BiJJKM Ta MPOrHO3yBaHHS POJAOBUIL KOPUCHUX
KOTaJIMH po3rysiHyTo ¥ po6oTi Chipanta Ta iH. [2].

MOXJIMBOCTI rinepcrneKTpalbHOr0 JUCTAHLIMHOTO 30HJYBaHHA AJs ifeHTudikauii miHepasis, JiTosoriyHOro
KapTyBaHHs Ta BUABJIEHHS 30H MiHepasi3anil focaimpkeHo y po6otax Rajendran Ta in. [13], Zhang Ta in. [15] Ta Flores Ta
iH. [5]. ABTOpM Bi/I3HAYalOTh BUCOKY €PEKTHUBHICTh TilepcrneKTpaJbHUX JaHUX JJI1 ONEePAaTUBHOTO AOCJIIPKEHHS BEJIMKUX
TEPUTOPIil Ta aBTOMATU30BaHOI Kyacudikalii reosorivyHuX 06’€KTIB.

Pa3oM i3 TUM aHasi3 JiTepaTypHUX JXKepeJt MOKa3ye, o OiNbIICTh AOCHiXKEHb NPUCBSIYEHA OKPEMHUM METOJaM
reoJioriyHoi po3Bigku. TOMy NUTaHHS KOMIIJIEKCHOT'O MOPiBHAHHSA Pi3HUX MiZXoiB 360py reonpocTOPOBUX JaHUX Y raaysi
reoJioriyHoi po3/BiJJKM € aKTyaJbHHUM 3aBJJaHHSM, abU MpoaHa/li3yBaTH Ha Lii METOAU KPi3b CHiJIbHY PAMKY.

dopmysIl0BaHHA LijIeH cTaTTi

AHasi3 cy4acHMX TeONpOCTOPOBUX TEXHOJIOTIH, L0 BHKOPHCTOBYIOTbCA B 3ajadyax reoJsioridyHoi po3Bigku Ta
JlocaipkeHHs1 OyzoBu 3eMHol kopu. OcHoBHa yBara mnpufiseHa UAV-marHiTomerpii, cynyTHUKOBiH rpaBimeTpil Ta
rinepcrnexkTpajbHOMY AUCTAHI[IHHOMY 30H/yBaHHI0, IXHIM IPUHLUIIAM PO6OTH, TEXHIYHUM 0COGJIMBOCTSM Ta MOMJIUBOCTSIM
3aCTOCYBaHHA B MOIIYKY ¥ IPOTrHO3yBaHHI POJIOBHUIL KOPUCHUX KOMA/HH.

Hinb. JlocnimkeHHs Ta MOpIBHSIHHSL Cy4YyacHUX Treodi3WYHUX MeTOJiB, a TaKOXX BU3HAYEeHHS HEPCIEKTHUB ix
KOMILJIEKCHOI'O BUKOPUCTAaHHS B MeXax iHTerpoBaHUX reoiH$popManifHUX CUCTEM.

BukJiaa 0CHOBHOIO MaTepiay JOC/iAKeHHs

['eosioriyHa po3BiAKa € 0OAHUM i3 KJIIOUOBUX eTalliB JOCaipKeHHs HaAp 3eMJi, AKUK 3a6e3neyye MOIIYK, OL[iHKY Ta
NPOTHO3YBaHHS POJOBUIL KOPUCHUX KonayuH. TpaauniiiHi reodisnyHi MeTou, He3BaXkaloyM Ha BUCOKY iHGOPMAaTHUBHICTD,
4acTo NoTpebyrTh 3HAYUHUX QiHAHCOBUX BUTPAT, TPUBAIUX MOJbOBUX POGIT i 3a/JydyeHHs Cleliasi3oBaHOro 06/aJHAHHS.
Y 3B’A3Ky 3 UM 0CO06JIMBOI aKTya/IbHOCTI Ha6yBae BUKOPHUCTAHHSA Cy4yaCHUX re0NpoCTOPOBUX TEXHOJIOTIH, Kl JAOTh 3MOry
OTpUMyBaTH iH$opMaLilo Npo reosoriyuHy 6yA0By TEPUTOPiH AUCTAHLIHHUMU METOAAMHU.

OcTaHHI AecATUNITTA XapaKTepU3yTbCsl aKTUBHUM PO3BUTKOM CYMYTHUKOBHUX CHUCTEM CIIOCTEpeXXeHHs 3eMJli,
6e3MiJIOTHUX JIiTaJbHUX amapaTiB i TexHoJsorit JgucraHLifHOro 3oHAyBaHHsA. CydacHi reompocTopoBi TexHOJIOTII
3a6e3MeyyoTb MOXJIUBICTb JOCTiJKeHHs TeoJIOTIYHUX 06’€KTIB Ha pPi3HUX MPOCTOPOBUX PIiBHAX, a caMe BiJ JIOKaJbHUX
aHOMaJlil [0 perioHaJbHUX i IJI06aJbHUX CTPYKTYp. Bak/MBOIO mepeBaroi TaKUX MeTOJIB € MOXJIMBICTb NpPOBeeHHS
J0CJIiPKeHb ¥ BOXKKOJOCTYITHUX PallOHaX, 3MeHILIeHHS 06CATiB N0JbOBUX POGIT i OTpMMaHHA pe3y/IbTaTiB y KOPOTKUH TePMiH.

Oco6auBUM iHTepec A reoJiorivHoi po3BifkK cTaHOBJIATH UAV-MarHiTomeTpisi, CynyTHHKOBA rpaBiMeTpis Ta
rinepcnekTpajabHe AUCTaHLiliHe 30HyBaHHs. KoXeH i3 LIUX MeTO/jiB BUKOPHUCTOBYE pi3Hi Qpi3HyHi NPUHLUNMU JOCAIKEHHS
HaBKOJIMIIIHBOTO CepelOBUIIA Ta JJa€ 3MOTY OTPUMYBATH pi3Hi TUNHU reosoriyHoi iHpopmanii. Pasom i3 TuM ix KoMIIeKcHe
BUKODUCTAHHA BIZJKDUBAE HOBI MOXJIMBOCTI /JI1 BUABJIEHHS T'€0JIOTIYHUX CTPYKTYP, IPOrHO3yBaHHA NepCIeKTUBHUX 30H
MiHepaJtizanii Ta To6y0BY Cy4yaCcHUX MoJesiel reo/1oriyHol 6yZA0BH TEPUTOPIH.

Y 3B’A3KY 3 LJUM aKTyaJIbHUM € aHa/i3 MOXJIMBOCTeH Cy4yaCHUX reonpoCTOPOBUX TEXHOJIOTIH, BU3HAYeHHs IXHIX
nepeBar Ta 06MeXeHb, a TAKOX OIiHKA MepCIeKTHB iX iIHTerpoBaHOr0 BUKOPUCTAHHS B 33/layax reoJsoriyHoi po3Biaky.

[IMTaHHA BUKOPUCTAHHA Cy4YaCHUX TeOoNpOCTOPOBUX TEXHOJIOTiIH y 3ajayax TreoJIOTiYHOI PO3BiAKM aKTHUBHO
JLOCJI/PKYIOTbCSI HAyKOBOIO CIIJIBHOTOIO NMPOTSATOM OCTaHHIX POKiB. 3HayHa yBara NMPUAIISETbCS PO3BUTKY 6e3MiJIOTHUX
aeporeodisYHUX CUCTEM, CYMyTHUKOBOI IrpaBiMeTpii Ta rinepcnekTpaabHOTO AUCTAHLiHHOTO 30HAYBAaHHA K eGeKTUBHUX
iHCTpYMeHTIB /g JOCIi/PKeHHS reosIoriyHol 6y/J0BH TEPUTOPIiH i MOIIYKY KOPUCHUX KOMAJIHH.

PosBuTtok UAV-marHiToMeTpii BUcBiT/IeHO y po6oTax Dildar Ta in. [3], Perikleous Ta iH. [12], a Takox Javan i van der
Meijde [7]. ¥ 3a3HayeHUX JOCHi/PKEHHSX NMOKa3aHO MOXJIMBOCTI BUKOPHUCTAHHA 6e3MioTHUX MiaTopM /sl BUKOHAHHSA
BHCOKOJeTa/IbHUX MarHiTHUX 3HiMaHb, KAPTYBaHHSA Ie0JIOTIYHUX CTPYKTYP i BUSABJIEHHS JIOKaJIbHUX MarHiTHUX aHOMaJii y
BaXXKOJJOCTYNTHUX palOHax.

CyTTEBUM BHECOK Yy PO3BUTOK CymyTHHKOBOI rpaBimMeTpii 3po6usu micii GOCE ta GRACE. 3arasbHi NpUHLUIU
no6y/l0BH CYNyTHUKOBHX I'PaBIMETPUYHMX MoOJeJied Ta IX 3aCTOCYBaHHSA JUJI JOC/TIKeHHs 6y[0BH 3eMJi HaBeZEeHO Y
po6oTax Johannessen Ta iH. [8], Flechtner Ta in. [4], Tapley Ta in. [14], a Takox Landerer Ta iH. [9]. [IpakTH4Hi acnekTH
BUKODUCTAHHA CYNyTHUKOBHUX paBIMETPUYHUX JAHUX /I reoJIOTIYHOI PO3BIZIKU Ta MPOrHO3yBaHHSA POJOBUIL, KOPUCHUX
KOTIaJIMH po3rysiHyTo y po6oTi Chipanta Ta is. [2].

MOJIMBOCTi rilepcrneKTpa]bHOr0 JUCTAHLIMHOTO 30HAYBaHHA AJs ifeHTudikauii MiHepasiB, JiTosioriyHoro
KapTyBaHHs Ta BUSBJIEHHS 30H MiHepasisauii gociipkeHo y po6orax Rajendran Tta in. [13], Zhang Ta in. [15] Ta Flores
Ta iH. [5]. ABTOpH BiZj3Ha4alOTh BUCOKY e(peKTHUBHICTb rinepcrneKTpajbHUX JAHUX /151 OIepaTUBHOTO JOC/Ii)KeHHs BeJUKUX
TEPUTOPIH Ta aBTOMaTHU30BaHOI KJacudikarlil reosioriyHUx 06’ €EKTIB.

PasoM i3 TuM aHasi3 JiTepaTypHUX AxKepeJs MOKasye, 1o 6iNblIicTh AOCaiXKeHb NPUCBSYeHa OKPeMUM MeTOJaM
reoJioriyHol po3BigKu. ToMy NUTaHHS KOMILJIEKCHOTO MOPIiBHAHHS Pi3HUX MiJX0/[iB 300py re0npoCTOPOBUX JJAHUX Y raysi
reoJIorivyHOI po3/BiJIKY € aKTyaJlbHUM 3aBJaHHSM, abU poaHasli3yBaTH Ha 1ii MeTOAU Kpi3b CIiJIbHY paMKYy.

MeTa. AHaJ1i3 Cy4acHUX reolIpOCTOPOBHX TEXHOJIOTIH, 1110 BUKOPHUCTOBYIOTHCS B 33/iadyax reoJsoriyHol po3Bifku Ta
JociimxeHHss OynoBu 3eMHoi kKopu. OcHoBHa yBara mnpufiieHa UAV-marhiToMmeTpil, cynyTHUKOBiM rpaBimerpii Ta
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rinepcrnexkTpajbHOMY AUCTAHLiHHOMY 30H/lyBaHH!IO, IXHIM IPUHLUNIAM PO6OTH, TEXHIYHUM 0COGJIUBOCTAM Ta MOMJIUBOCTAM
3aCTOCYBaHHA y NOLIYKY ¥ IPOrHO3yBaHHI POJOBUIL KOPUCHUX KOMAJIHH.

Hinb. [JlocnipkeHHs Ta NOPiBHSHHS Cy4acHUX reodi3sWYyHUX METOJiB, a TAKOXX BHU3HAUYEHHs IMEPCIEKTUB iX
KOMIIJIEKCHOT'O BUKOPHCTAHHS B MeXXax iHTErpoBaHUX reoiHpopManifHUX CUCTEM.

Bukiiax 0CHOBHOIO MaTepiajly A0C/IiJKeHHA

UAV-marHiToMeTpisi € 0AHUM i3 cyyacHUX HanpsiMiB aeporeodisuuHoi po3BiJKH, 1110 6A3YETHCA HAa BUKOPUCTAHHI
6e3MiJIOTHUX JIiTaJbHUX anapaTiB, OCHAIEHUX BUCOKOYYTJMBHMH Mar"iToMeTpamu AJis BUMIpIOBaHHA MarHiTHOro noJis
3emiti. OCHOBHOI METOI METO/y € BUSIBJIEHHS JIOKAaJbHUX MarHiTHUX aHOMaJliH, TOB’sI3aHUX i3 re0JIOTIYHUMU CTPYKTYypaMH,
pO3JI0MaMHy, pyJHUMHU IJIACTAaMHU Ta 30HAMMH, Jie 3a/IAraloTh MiHepasd. [3]

Ha BigMminy Bijg ksiacuuHoi aeporeodisuku, UAV-cucTeMu [J03BOJISSIOTh BUKOHYBAaTH HU3bKOBHUCOTHI MOJILOTH 3
BHCOKOIO TPOCTOPOBOIO PO3/I/IbHOIO 3[JaTHICTIO, 1[0 3HAYHO NiABUINYE AeTasi3anito kapT. Taki cuctremMu 0oco61MBo epeKTUBHI
y BaXKOJOCTYNHUX pailoHaX, Je TpajAuliliHi HaszeMHi a6o mijoToBaHi aBianiliHi 3HiIMaHHA € JoporuMu a6o
He6Ge3neyHuMH [12].

Opnieto 3 rosioBHux nepeBar UAV-marHiToMeTpii € MOMJIMBICTb IIBUAKOTO OTPUMaHHSI BUCOKOJETaJIbHUX
reodisMYHUX JaHUX 32 3HAYHO HMKYMX BUTPAT NMOPIBHIHO 3 TpaAULiiiHOW aBianiliHoI0 reodisukoro. Y pobori Dildar Ta iH.
(2024) [3] nokasaHo, o UAV-MarHiTHi 3HiMaHHS L03BOJISAIOTh ePEKTUBHO BUSIBJSTU IPUIIOBEPXHEBI Te0JIOTiUHI CTPYKTYypHU
Ta 30HYU NOTeHLiHHOI MiHepaJiizanii, 1[0 Ma€e BakJIMBe 3HAYeHHsI JJIs1 JIaHYBaHHS TipHUYUX POOBIT i OLiHKY epcneKTHBHOCTI
TEPUTOPIH.

Y UAV-MarHiToOMeTpUYHHX KOMILJIEKCaXx BHKOpPUCTOBYIOTbCcA fluxgate magnetometers, optically pumped
magnetometers (OPM), quantum magnetometers Ta gradiometric systems, siki 3a6€3ne4y10Tb BUCOKOTOYHE BUMipIOBaHHSA
MarHiTHOro noJist 3eMJ1i Ta JIOKaJbHUX reoJiorivHUX aHoMaJii. [12]. JlogaTkoBo Ui 6e3misoTHI maaTGopMu iHTErpyrOThCS 3
GNSS Ta iHepriaibHUMY HaBiraniiHUMHU cUCTEMaMH, 1110 [103BOJISIE TOYHO BU3HAYATH KOOPAMHATH BUMipIOBaHb i BpaxOBYIOUH
edexTH Nz yac nosboty. [12]

Ha puc. 1 306paxkena crpykrypa UAV-marHiToMmeTpii. Ha cxeMi 30kpema i mokasaHo, 0 MiJ 4ac TpPUBaIHUX
aeporeodi3nYHUX 3HIMaHb J0JATKOBO BUKOPUCTOBYIOTh HA3eMHHI MarHiTOMeTp, AKUH ¢iKCye NPUPOHI 3MiHM MarHiTHOTO
noJsis 3emsi npotsrom Jo6u. Lle 03BoJisie BpaXyBaTH pi3HOMaHITHI KOJIMBaHHS Ta NiABUIIUTH TOYHICTb JaHUX, OTPUMaHUX
nif yac 3HiMaHHA 3 BIIJIA. A Takox MOXHa NIPUHHATY, 10 Ha JaHoMy eTani UAV-MardiToMeTpis po3risfaeTbes K CKJIaL0Ba
MUpLIOi KOHLenuUii 6e3niJIoTHOro reo¢di3sMYHOro JUCTAHLIMHOrO 30HAYBaHHS, 11O iHTEerpye MarHitoMeTpilo, rpaBimMeTpito,
LiDAR Ta GIS-aHani3 y €guUHY TeonpocTOpoBy
cucremy [7]. Og :g:,

. MoxfeMo CTBEPPKYyBaTH, 110 UAV- é% T . ?:,0% Seponn ivenstrnss v s
MarHiToMeTpiss € MepCrneKTUBHOK TeXHOJIOTiE : . ey p
HOBOT'O INOKOJIIHHA, fIKa NOEAHYE BUCOKY TOYHICTb,
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JNOCTiKeHHsT HeOoAHOpPiAHOI GY/I0BH 3eMHOI KOpH,
aHaJli3y TeKTOHIYHMX CTPYKTYP i NPOrHO3yBaHHsI NOTEeHLiHHUX 30H PO3MillleHHsI KOPUCHUX KonaluH. [2] OfHi€l0 3 BaXKJIMBUX
nepesar CyHyTHI/IKO.BLO'l' rpaBiMeTpil € I‘J'IO6aJIbHe Puc. 1. Crpykrypa UAV-marniTomeTpii [7]
OXOIIJIEHHAI TEPUTOPIH, 10 JO3BOJIAE LOCTIIKYBAaTH
BeJINKOMAacCIITabHi reosioriyHi paloHH, HaBiTb Ha Ba)XXKKOAOCTYIHMX abo cja6o BHBUYEHMX TepuTopiax. Ha BigMiHy Bij
JIOKa/IbHUX Ha3eMHUX reodisMuHUX METOAIB, CyMyTHUKOBI
Micii 3a6e3ne4y0Th 0JHOPIJHICTb rpaBiMeTPUYHUX JAaHUX GRACE-FO
Ha peI‘iOHaJ‘IbHOMy Ta I‘JI06aJ'IbHOMy piBHﬂX [4]. BUABNSAE HEOAHOPIAHOCTI NYCTUHW 3@MHOI KOpU
OfHi€ 3 KJIIOYOBUX CYNyTHUKOBHUX MICIH y LiH CynyThuk A CynyThuk B
raiysi crana micis GOCE (Gravity Field and Steady-State m ________ A mrmen’ %.
Ocean Circulation Explorer) €BponeicbKoro KOCMi4HOTO T g

- - Opéire '\ ;i
areHTcTtBa ESA. [i ocHOBHUM 3aBiiaHHAM 6yJI0 CTBOpPEHHS (~400-500 00 !
' BUMIpIOBaHHA BIACTaHI MiX CynyTHUKaMI

BUCOKOTOYHOI MoJiesli CTaTUYHOrO TpaBiTalilHOro moJs ‘ 3 BUCOKOK TouHICTIO '

\ |

3eMJii 3 BUCOKOI NPOCTOPOBOIO PO3JiJbHOI 3JAaTHICTIO. \
A 1bOro CymyTHUK BHUKOPHUCTOBYBaB HaA4YyTJIUBHUU ; :
CYyNyTHUKOBUH TIpajiieHTOMETp, AKUHA BUMIpIOBaB JpyTi Sowsa nosepn
noxifiHi rpasitaniiiHoro morteHuiaay 3emui. [laHi GOCE - -
Zl03BOJIMJIM CYTTEBO NOKPAIUTH MOJeJi reoiia, a TakoX
BUKOHYBaTH [JOCJiP)KeHHs1 HeoAHOpigHOI 6yA0BU 3eMHOI e Gl
KOPH Ta aHaJIi3 IMIM6UHHUX Te0JIOMYHUX CTPYKTYP. [8]

Ha Bigminy Big GOCE, wmicii GRACE (Gravity o " - SE— o
Recovery and Climate Experiment) [14] Ta 1i cyyacHe poéoru micii GRACE-FO
npogoBxeHHs: GRACE-FO (GRACE Follow-On) [9] opienToBaHi Hacamnepe/ Ha AOC/Ii/P)KeHHS] YaCOBUX 3MiH IrpaBiTaliiHOro
noJsia 3emui. [IpuHIUn po6oTH MeToAy 6a3yeThCsl HA BUCOKOTOYHOMY BHMipIOBaHHI BiJicTaHi MiXK JBOMa CyNyTHHUKAaMH, 110
pyxalThbcs 1o ofHii op6iTi. [lif yac npoxo»keHHs HaJ AiJISSHKaMU 3 Pi3HOI YCTUHOIO TipCbKUX MOpiJ rpasiTauis 3emJi
He3Ha4YHO 3MiHIO€ IBU/KICTb CYIyTHUKIB, 1110 IPU3BOJUTH J10 3MiHU BiJicTaHi Mk HUMU. CaMe 1Lii 3MiHU BUKOPHUCTOBYIOTHCS
JL1s TOGY/10BU MoJiesiel rpaBiTaliiiHoOro noJisi Ta BUsIBJEHHS HEOJAHOPiAHOCTEH y rycTHHI 3eMHOI KopH [14, 9].
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OTxe, cydyacHa CynyTHUKOBa CpaBiMeTpif cTaja BaXX/JIMBUM IHCTPYMEHTOM [/ [AOCJAI[KeHHS BHYTPILIHbOI
CTPYKTypH 3eMJli Ta reoJHHaMiYHMX NpoueciB. BUKOpHCTAaHHA CyNyTHUKOBUX BHUMIPDIOBaHb [03BOJISIE aHaJli3yBaTH
NpOCTOPOBi 3MiHU rpaBiTalilHOro MOJIs, U0 BiJ06PaXKaTh 0COOGJIUBOCTI 6YA0BU JiTochepu Ta IMTUOUHHUX I€0JOTIYHUX
CTPYKTYp [4]. Y 3asauax reosioriuHoi po3BiZKy CynyTHUKOBA rpaBiMeTpisl Z03BOJISE:

JOCTiXKyBaTU HEOAHOPIAHY OY0BY 3€MHOI KOpU;

aHaJi3yBaTH TEKTOHIUHI CTPYKTYpH;

BHU3HAYATH 0caZloBi 6aceiiHy;

BUSIBJISITU BeJINKOMAcCIITAa6HI rpaBiTaniiiHi aHomaJrii;
MPOrHO3yBaTH NOTEHIiHI 30HU 3a/ISITaHHS KOPUCHUX KONAJIUH. [8]

0co6J1MBO BaXKJIMBUM € Te, 110 CYNIYyTHUKOBA rpaBiMeTpis 3a6e3neyye rjo6aabHe MOKPUTTS TEPUTOPI Ta 03BOJISIE
BUKOHYBATH J0C/iPKEHHSA Y BXXKOJJOCTYIIHUX palOHax, Jle NpoBeJleHHs TPaJuliiHUX reodisnyHUX pob6iT € CKJIaAHUM abo
€KOHOMIYHO HeBUTiJHUM. ¥ cydyacHux pocaifjxkeHHsax gaHi GOCE ta GRACE-FO akTuBHo iHTerpytoTbca 3 GIS-TexHosorisMy,
Mar"iTomeTpierw, ceicMOPO3BiAKOI Ta METOAAMH MAaLUIMHHOTO HaBYaHHSA /I KOMIIJIEKCHOTO aHasi3y reoJsoridyHoi 6yA0BU
TepuTopiit [1].

FinepcnekTpa/jibHe AUCTaHLiHEe 30HAYBaHHA
lnepcnekTpasibHe JUCTaHLilHE 30HAYBAaHHS € Cy4YaCHMM MeTOJOM TeoJIOTiYHOI pOo3BifiKH, KUH 6a3yeTbCsl HA
aHaJ1i3i cneKTpa/IbHUX XapaKTePHUCTUK NOBepxHi 3eMJli B LIMPOKIiH KiZIbKOCTI By3bKHUX ClIeKTpa/bHUX KaHasiB. Ha BifMiHy Bif,
MarHiTomeTpii Ta rpaBiMeTpil, e

METOo 03BOJIAE 6e3nocepeHbO
A A PEA FinepcnekTpansHWin ceHcop

JOCJIIKyBaTH MiHepanorqugﬁ P —

CKJIa ITOBEPXHEBHUX HIOp1A, - - MpocToposa/cnekTpansbHa LA RN
BHU3HA4YaTH JIITOJIOTiI0 Ta BUSBJATH pO3AiNbHa 3AaTHICTb = A
30HH .I‘l[[pOTepMaJIbHI/IX 3MIH, l// ,‘/ KOXKHOIO nikcens \\\
MoB’s3aHi 3 nponecaMu ' \

MiHepaJtizaunii. [13]
OCHOBOIO METOAY € Te, 10
pi3HI MiHepa/Jd MawTb YyHiKaJbHI

. Doexuna xsuni_.”

CreKTpasbHi XapaKTepUCTHKH

€JIEKTPOMAarHiTHOro I

BUIIPOMiHIOBaHHS.

TinepcrnexTpa/bHi CEHCOpH, HAGIpiIPOCTOPORMX AaHX

BCTaHOBJIEHI HA CYNyTHUKAX, JiTaKax
abo  6e3mioTHMX  MIaTdopMax,
PEECTPYIOTb COTHI CHEKTPaJbHUX
KaHaJliB, 110 [J03BOJISE BUKOHYBAaTU
JleTalbHy Kiacudikalilo TripcbKux
nopig 1 MiHepaJsiB, 3a/ndralodMx Ha
JocJipKyBaHii noBepxHi. [13]

OfHi€l0 3 TOJIOBHUX MepeBar TilepCneKTPaJbHOr0 AUCTAHLIMHOTO 30HAYBAaHHA € MOXJIMBICTb [JOCJiIKEHHS
BeJIMKUX TepPUTOpiH 6e3 MaclTabHMX NMOJbOBUX Po6IT. MeTos 3abesneyye omepaTHBHe KapTorpadyBaHHS TeoJIOTIYHUX
paiioHiB, Micub 3a/AraHHsA MiHepasliB Ha BaXKKOJOCTYIHUX TepUTOPiax. [15]

PosrisiHeMo mpuHLKN po6OTH TinmepcrneKTpaJbHOrO AUCTAHLiMHOrO 30HAYBaHHA Ha puc. 3. linmepcrmekTpasbHi
CeHCOpH, BCTAHOBJIEH] Ha CYyNMyTHUKAX, JiTakax, BIIJIA Ta HazeMHUX IIaTGOPMaX, PEECTPYIOTh ¥ BeJHKIH KiJIbKOCTI By3bKUX
CHeKTpa/IbHUX KaHaJliB CIeKTpaJibHi XapaKTepUCTUKHU NoBepxHi 3emiii. OTpuMaHi jlaHi $opMy0Th Habip NPOCTOPOBUX AAHUX,
10 Z103BOJISIE BUKOHYBATH KJacudikaniro MaTepiasiB, 3 IKUX CKJIAJAEThCA MOBEPXHS, BUSHAYEHHSI MiHEPa/JbHOrO CKJIaZAy
Nopiz Ta aHasi3 cneKTpaJbHUX CUTHATYP AJ15 3a/ja4 re0JIOTiYHOI pO3BiAIKU ¥ INUPOKOMY p03yMiHHI. [5]

Ananis epeKTUBHOCTI Cy4yacHHX METO/IB reo/I0riYHoOi po3BiAKH

OckizbKM cy4acHa reoJioriyHa posBiZjka BUKOPHUCTOBYE BeJIMKY KiJIbKICTb AUCTAaHLiMHUX i reodisUyHUX METOJiB,
BaXKJIMBUM 3aBJJaHHSIM € BU3HAaueHHs IepeBar, o6MexeHb Ta ONTUMaJbHUX chep 3acToCyBaHHA KoxHOI TexHoJiorii. UAV-
MarsHiTomeTpis, CynmyTHHKOBa TrpaBiMeTpifd Ta TrilnepclneKTpajbHe JAUCTaHLiMHe 30H/AYBaHHA MpALIOITb Ha pPI3HUX
MPOCTOPOBHUX PiBHAX, BUKOPUCTOBYIOTh pi3Hi $i3WyHiI NPUHIMNHU Ta 3a6e3MeuyoTb OTPUMaHHSA pPi3HUX THUIIB reoJoriyHoi
indopmarii [1-3]. CaMme ToMy ix MOPiBHSHHS, 306paXkeHe Ha PUC. 4, L03BOJISIE OLHUTH ePEKTUBHICTb KOXKHOI'O MiAX0Ay B
3a/layaxX TreoJIOri4yHOi pPO3BiAKHM, a TaKOX I0Ka3ye MepCHeKTUBHICTb IHTErpoBaHOrO0 BUKOPUCTAHHA TeOlpPOCTOPOBUX
TEXHOJIOTIH /151 AOCITiDKeHHsI reoJioTiyHOoi 6yZ0BU TePUTOpPiH Ta MPOTHO3YBaHHS POJIOBHUIL KOPUCHUX KOTA/IHH.

Puc. 3. lIppuHIMI po60TH rinepcneKTpabHOT0 AUCTAHLiHOT0 30HAYBaHHA [5]

. OcHOBHUI KopucHi konajmau ta : .
TexHoJiorisa Macmta6 ' ; OcHOBHI nepeBaru OCHOBHi 06MexeHHs
NPUHIMI 06'€KTH JOC/TipKEeHHSA
UAV-marHiTomeTpis - -
D . ¢ 3ani3Hi pyau « Bucoka jetasizarist
BumMiproBaHHsA . ‘ . * O6MexeHe MOKPUTTS
. . o Hikesib, KO6a/sbT e Mo6iJIbHICTB
JIOKaJIbHUX 3MiH | JlokanbHu# / . . TepuTopii
: " * MarHeTHTOBI CTPYKTypH |*» HU3bKOBUCOTHe 3HIMaHHs . .
MarHiTHOro HoJsl | JeTajJbHUN L . * 3aJIexHICTB Bij
3emui o Cybdigni pogoBuia e [IIBU/IKiCTb MOJILOBUX TIOTO/IHHX YMOB
¢ TeKTOHIYHI po3/10MH pooiT
CynyTHHKOBA « HadrorazoHocHi cTpykTypu| e [106a/bHe MOKPUTTS
rpagimerpis (GRACE) Anania smin « Bestuki py/iHi 6aceiinu o JloctipreHHs  Hixkua npoctoposa
,... DABITALIHHOrO PerioHanbHui e OcazioBi 3anmaiuHU BaXKKOJOCTYIHUX ZeTasisanisg NopiBHAHO
P pnons; geM]‘Ii / rnoGanbHui | TeKTOHIYHI CTPYKTYpH TepUTOPiK 3 JIOKaJbHUMH
SDHESR E o ['IMOUHHI reoJiorivHi ¢ PerioHasbHe MeTo/aMu
m MacuBH [POrHO3yBaHHS
Tinep-cnexrpaabue » 30JI0TOHOCHI pailoH1 B
AUCTaHIiHe 30HAYBaHHA . o BOKCHTH ¢ besnocepeane
Amnanis S po3smnisHaBaHHs MiHepaJiB . .
o o ['1uHMCTI MiHepanu * 3aJIeXKHICTB BiJ cTaHy)|
crekTpasbHUX | JlokanbHu# / R - « Bricoka cniekTpasibHa . .
. .. | » JliTieBi Ta MifHI pogoBUILa A HOBEPXHi, POCIMHHOCTI
l XapaKTEePUCTUK |perioHaJbHUI JeTauisawis
| " . « Kap6oHaTUTH Ta aTMOCPepHUX YMOB
! 3eMHOI MOBepXHi « 30HH MADOTEDMATBHIX ¢ ABTOMaTH30BaHa
v ; m;Min Kaacudikanis

Puc. 4. [lepeBaru Ta 06MeKeHHsI Cy4aCHUX METO/IB reo/IorivyHoi po3BigKH
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BukopucTaHHs MoJjeJiell rpaBiTanifiHOro noJiA nij, 4ac reoJIO4ivYHMX J0C/TiAKeHH

CynytHukoBi micii Ha kurtaatT GRACE ta GOCE 3po6uin cyTTEBUI BHECOK Y JOCJi/PKeHHs rpaBiTaliiiHOro moJIst
3eMJli, a TaKOXK reosIOTiYHUX OPiA, ki 6e3mocepeHbO € OJHUM i3 GaKTOpIB, 1110 CIpUUKMHSIE aHOMaJil rpaBiTaniiiHoro nois.
JJ1 BoCTiKeHHs TeoJIOTIYHUX CTPYKTYpP 4acTO BUKOPHUCTOBYIOTh aHoMaJii Byre, siki MoXxHa 0GYUCIUTH 32 JOMOMOIO0
MoJeJli rpaBiTaniiHoro noJisgt 3emii. OfjHiewo 3 Takux Mogeseit € GOSGO2S, noby0BaHa BUKJIIOYHO 33 JJAHUMU CYITyTHUKOBOL
rpagienTometpii Mmicii GOCE. Ockinbku paHa
Mmicia Oysna chnpsMoBaHa Ha BHU3HAueHHs 22 24" 26° 28" 30° 32 34' 36" 38’ 40
CTaTUYHOI CKJIaZ,0BOI rpaBiTaliiHOr0 M0JIf, TO ‘
no6yaoBani aHoMauii Byre (puc.5) 3aii janumu %2
€ XOpOWMM NpPHUKJIAJOM JJA [OCJHipPKeHHS
reoJIOriYHUX CTPYKTYp. bBinbui Toro, Taki gaHi
4acTo 3aJ1eXKaThb BiJj 06paHol BUCOTHOI CUCTEMHU
koopauHat [[lomuaka! /xxepesio nocuIaHHA
He 3HaWAEHO.|, 10 € BWK/JIMBUM IpU
00’eJHAaHHSA TaKUX JAaHUX HaJJaHUX Pi3HUMU
KpaiHaMy, 1[0 € BXXKJIMBUM aCleKTOM 06YI0BU
cnisibHOT BUCOTHOI pedepeHIHOI cUCTeMU AJ1s
Bcboro KoHTHHeHTYy [[lomunka! [kepeJio
NOCUJIAHHS He 3HANAEeHO.].

Xo4ya  JociipkeHHs  TeoJIOTIYHHX
CTPYKTYp € OJHHUM i3 TMpPIOPUTETHUX Y
reoJIOriyHil po3BiaLj, icHyoTh 1 iHIIi HanpsAMu 46
JocaimkeHb. Jlo Takux pob6IiT MOXKHA BiHECTH
JOCJIiIPKeHHsl, TMOB’'si3aHi 31 BCTAHOBJIEHHSAM
pPiBHSA MiI3eMHUX BOJl, SKUH Ma€ KJIKYOBe
3HAYeHHA /JJI1 BU3HAUYeHHS MOXJIMBOCTEH 44
POAYOCTI IPYHTY, @ TAKOX 3i BCTAHOBJIEHHAM
TeHJAeHLil J0 3acyxu 4Yu 3ab0JIOYEHHs.
[lopiBHIHO 3 TreOJIOTIYHUMU CTPYKTYpaMu
piBeHb MiZiI3eMHUX BOJ, MOCTiHO 3MiHIOETbHCS
Ta COPUYHUHSE 3MiHU B rpaBiTaliiHOMy mousti. 3 METOI0 JOC/AIPKeHHsI TaKUX JUHAMIYHUX 3MiH rpaBiTaniiiHoro moss 6ysa
peanizoBaHa Micia GRACE Ta ii HacTtynna
irepania GRACE-FO. ILi wicii cnpoexToBani
TAaKUM YMHOM, 1[006 MaKCUMaJ/IbHO epEKTUBHO BU3HAYATH 3MiHU I'paBiTal[iiHOrO MOJIs, 110, 31 CBOro 60Ky, Ma€ HeJOMiKH, a
caMe: CTaTH4YHA CKJIaZloBa BU3HAYa€eThCA ripie. OTxe, A5 Bifjo6pakeHHs piBHS IPYHTOBUX BOJ, MOXKe BUKOPHUCTOBYBATHUCh

22 24 26" 28" 30 32 34 36" 38° 40 TaKUM napameTp, fIK BipTyaJbHUH BOJSHUH CTOBII
' (puc. 6), sAxkud Moxe O6YTH pO3paxoBaHUU 3
BUKOPHUCTAaHHAM MoJeJi rpaBiTaniiiHoro noss 3emi
Ta BignmoBigHux 4wucen JlsBa. TakUM YMHOM MU
BUKODUCTAJX MOJeJsb IpaBiTalliiiHOro nojsa 3emii
ITSG-Grace2018s pasa mnoGyLoBU  BipTyaJlbHOTO
CTOBIA BOAM.
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50 50

48° 48'

46°

44
22 24" 26' 28" 30° 32’ 34’ 36’ 38’ 40
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Puc. 5. AHomaJtii Byre no6ysoBaHi Ha ocHoBi Moaesti GOSG02S

BucHOBKHM Ta NepCneKTUuBU NoAA/IbIIUX p03BiAOK

Y  po6oTi mpoaHasmi3oBaHO  cydacHi
reolpoCTOPOBI TEXHOJIOTI], IKi BAKOPUCTOBYIOTBCA Y
3a/jlayax TreoJsIOriYHOI pO3BiAKA Ta [JOCHiKEHHA
6yA0BH 3eMHOI KOPH. PO3T/ISTHYTO NPUHIUIYN pO6OTH
UAV-marHiToMeTpii, CynyTHMKOBOI rpaBiMeTpii Ta
rinepcrnekTpajJbHOr0 JUCTAHIIMHOrO 30HAYBaHHS, a
TAaKOXX BU3HAYeHO iX OCHOBHI mepeBaru Ta chepu
3aCTOCYBaHHA.

[lokazaHo, mo UAV-MarHiTomeTpia €
epeKTUBHUM MeTOoZ0M JUid BUKOHaHHA
2 o 2 28 30 32 i 36" 38° 40 BUCOKOJIeT/IbHUX aeporeodisvyHux 3HiMaHb |
OOCHiDKEHHST JIOKAJIbHUX MarHiTHUX aHOMaJiH.
. % = CynmyTHHKOBA rpaBimeTpis 3abe3mneyye

Puc. 6. BipTrya/IbHMH CTOBII BOJAY PO3paXxOBaHMH 3a MO/ eJL/II0 perioHa/IbHUIA Ta JI06aNbHUI aHai3 HEOAHOPIAHOI
ITSG-Grace2018s 6yZ0OBM 3eMHOI KOpH, a TilepcreKkTpajibHe
JUCTaHIiiiHe 30HJyBaHHA J[03BOJIIE BHU3HAuaTH

MiHepaJIbHUH CKJIaJi IOBEPXHEBUX MOPiJ | BUABJATH 30HM MiHepasisanii.

BcTtaHoB/IeHO, 10 Cy4YacHa reoJioriyHa poO3BifjKka MOCTYNOBO MNePeXOAUTb [0 KOMIIJIEKCHOIO BHKOPUCTaHHA
reonpoCTOPOBUX TEXHOJIOTIH, fKi MOeJHYOTb cynyTHUKOBI AaHi, cucteMu UAV, GIS-TexHosorii Ta MeTOAU MaUIMHHOTO
HaBYaHHA. TakW# MiAxiA M103BOJISE MiZBUIMTHA TOYHICTh I'€OJIOTIYHOTO KAapTYBaHHS, ONTHMI3yBaTH MOJIbOBI pOOOTH Ta
NiABULIUTH ePeKTUBHICTb NPOTHO3YBaHHs POJOBHIL KOPUCHUX KOMA/IUH.
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