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IIpoBeneHa KauecTBEHHAsI MHTEPIIPETALIMS UCXOMIHBIX IPABUMETPUYECKMX JAaHHBIX Ha OCHOBE MCITOJIb30BAHMS aBTO-
MaTU3UPOBAHHOM CUCTEMbl MHTEPIIpeTAaldy MOTEHLMAIbHbBIX MoJjeil. B mpolecce MccaenqoBaHUil pelleHbl CIemy-
JoLlKEe 3a7a4yu: TOCTPOEHA YKMCIIOBask MOJEIb AaHOMAJIBHOIO TPABUMETPUYECKOTO IOl M BBIMOJIHEHA KayeCTBEHHAst
MHTEPIPETALIYs] TOJIyYeHHBIX Pe3y/IbTaTOB, a TAKXKEe MOJIEIMPOBAHKE JIOKAIbHBIX aHOMAIMEe00Pa3yIoIIMX NCTOYHUKOB,
IpennokeHHBI aJITOPUTM TTO3BOJISIET CYIIECTBEHHO YMEHBIINUTDH KOJMYECTBO MCKOMBIX ITAPaMeTPOB U MaKCHUMAaIbHO
MPUOIM3UTD pellleHre K peaTbHOM TeoIornIecKoit cpene Pa3zpabotaHHOe MporpaMMHO-aITOPUTMUYECKOE 00ecTIeueHre
anpoOMpPOBaHO HA MOJCIBHBIX MPUMeEPax W PeaIbHbIX IIJIOLIAIHBIX TPABUMETPUYCCKUX JTaHHBIX.

KiroueBsie ciioBa: KauecTBeHHAs MHTEepIIpeTalMsl, 0OpaTHas 3a1aya, aBTOMaTU3MPOBaHHAS CUCTeMa, aHaJIUTHYeCKast
anmpoKCcUMalysi, TPaBUTALIMOHHOE TI0JIe, Te0JOTMYECKUI O0BEKT.

BBenenmne. I'eoyormueckast WHTepIIpeTallnsT Tpa-
BUMETPUUECKUX MaHHBIX 3aHMMAcT BaXKHOE MECTO B
KOMILJIeKce paboT Mo o0paboTKe HaOJIIOAEHHBIX T'e0-
MOTEeHIMAIbHBIX Nojieil. Ha mepBoM atare 06paboTKu 1
MHTEPIPETALN TPaBUMETPUICCKIX TaHHBIX BOSHUKACT
LeJiast Cepysl BBIYUCIMTEIbHBIX paboT, KOTOpasi JOJDKHA
pELINTh 3aJa4M KaueCTBEHHOTO aHalln3a. B BeIUMCIIN-
TEJILHOM TIPOIIECCE MCTIONB3YIOTCST JOCTATOUHO CJIOX-
HbI€ aJITOPUTMBbI, II03TOMY BO3HUKAIOT 3HAYMTEIbHbIE
TPYIHOCTH B MIX peayn3aliin. [t o6ieTde st pereHmi
OOJIBIIIOTO KOMILJIEKCA 3a7ad MOXHO MCITOJIH30BaTh aJl-
TOPUTM MOCTPOEHUS aHATUTUYECKOM MOJCIIM AaHOMAJ b~
HOTO TIOJIST — TI0 3aJaHHBIM 3HAUYCHUSIM aHOMAaJIbHOTO
TIOJISI CTPOUTCST aHAIMTUYCCKass (PyHKILMSI, KOTOpas C
(pmKCMpPOBaHHOI TOYHOCTBIO AIIIIPOKCUMUPYET JaHHOE
nosie. B 000011eHHOM BUIE 3TO MOXXKHO U3JIOKUTh Tak.
HcxomHoe mose anmpoKCuMUPYETCs TT0JIeM HEKOTOPO
monenu. Ee ciemyeT omuchiBaTh HEOOIBIINM YKCIOM
apaMeTpoB, KOTOPBIE OMPEAEISIOT MECTOIIOOKEHNE 1
pa3mepsl BoaMyinaoimx tea. Eciu aHoMmanbHoe mosie
O0YCJIOBJIEHO OTpeAeeHHBIM KOJMYECTBOM OOBEK-
TOB, TO aNIPOKCHUMALIUsl MOJKHA JaTh BO3MOXHOCTb
OIIpEAC/INTD XapaKTePUCTUKN Kaxkaoro Tema. OyHKIs
JIOJKHA OTBEYaTh MPUHIIMIIAM allpOKCUMAIlMOHHOTO
noaxona, npenjgoxeHHoro B.H. CtpaxoBbim [15]. Amn-
TIPOKCUMAIIMOHHAsI KOHCTPYKIINS JOKHA 00ECIIEYUTh
3 (PeKTUBHOE pellIeHue MPSIMOi 3agauyud M 00JanaTh
CITOCOOHOCTBIO XOPOIIO OIMCAaTh MCXOTHOE aHOMAaJlb-
HOE TIOJe.

3agaua 00 anmmpoKCUMAIUU MCXOIHOIO TMOJIST TT0-
JIEeM HEKOTOPOil MOIeu BIEpBbIe ObLIa IpUBEIACHA
M.C. MonogeHCKUM TSI 3a/1a4 Te0/1e3NIeCKON rpaBu-
metpun [12] u A.K. Manosuuko [9, 10] nist 3agay rpa-
BUpa3BeAKU. DTOT MeTOJ pa3BuBaiu Takxke B.M. Apo-
HoB, B.M. l'opnun [1, 2], B.1. Crapocrenko [13, 14],
A.C. Hdonarans [8], E.I'. bynax [7] u ap.
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Hcxons u3 aToro B JaHHOW CTaThe MPEACTaBICHBI
pe3y/abTaThl UCCIECIOBAHUS CO3JAHHOIO B OTHEJIE Ma-
TeMaTUYECKON Teo(U3NKU aITOPUTMUYECKOTO U TIPO-
TPAMMHOTO 00€CTIEYEHUS IOCTPOEHUS AHATTUTUYECKOM
MOJIEN UCXOTHOTO IPaBUTALIMOHHOTO TOJISI B Halepe
BBIOPAaHHOM MOJIeJIbHOM KJjiacce. [TpemioxkeHHbli Moji-
XOJI TIO3BOJISIET CYLIECTBEHHO YMEHBIIUTh KOJIUYECTBO
HWCKOMBIX IMapaMeTpOB U MAaKCUMaJIbHO MPUOIU3UTH
pelleHre K peajlbHOW re0JIoruyeckou cpeze.

TeopeTnyeckue OCHOBbI HCMOJb30BAHHBIX AJTOPHUT-
MOB MHTepnpeTamuu. MeToa 1moadopa 4acTo HCIOJb-
3yeTcs B MpPaKTUKE TeO0JOTUYECKOW MHTEepIpeTaluu
TPABUMETPUYECKUX U MATHUTOMETPUYECKUX NAHHBIX.
3nech Hanbojee MOJHO MOXKHO YYECThb BCE ampuop-
HBIE CBEIEHUS O T€0JIOTUYECKOM CTPOCHUU U3Y4YaeMOTO
pavioHa.

1. 3amano moje U_ (X, Y,z) win U__(x,Y). [Tox (pyHK-

HCX HCX
uuen Um(x, y, Z) OyneM MOHUMATh TMOJIE CUJIbI TSKe-
CTH, €ro IMPOM3BOJHbBIE WU CIIELMAIbHO MOCTPOCHHbBIE
TpaHchopMaHTEL. B 3amaHHOM I0jie BHIOpAHO n Hau-

Oosee XapaKTCPHbIX TOYEK

Uy (X, Y1,2)=U o (i), 1=12, ..,n. (D)

2. C moMollbi0 aHajiu3a HaOJIOIEHHOro MOJisd U
BCEX aAIllPUOPHBIX CBEICHUIA O CTPOCHMM paiioHa BHI-
OupaeTcs HavalbHasl reojorndyeckast Moaesb. C 3Toro
MOMEHTA MHTEPIIPETAIIMOHHAS 3aJadya PelIacTcsT B BBI-
OpaHHOM MoJeJbHOM KJacce. Kaxnblil Kacc Onmuchl-
BaeTCS TOJIBKO MY COOTBETCTBYIOIIEI COBOKYITHOCTBIO
rnapamMeTpoB:

P={p.p,s ... Pp} mm P={p;}, j=12,...m. (2)

Ecnm mocTpoeHa Mofiesib 1 3aaHbl ee TTapaMeTphl,
TO MOXHO PEIIUTbh MpsIMyIO 3amady. Bo BHeIIHUX OT-
HOCUTEJIbHO aHOMaJlleo0pa3yloluX MacC TOYKax BbI-
yucsieTcs TeopeTndeckoe nojie. OHO MOXET OBITh TIO-
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JIYYEHO U B TE€X TOUKaX, KOTOPHIC OBLIN paHee BEIOPAHBI
B MaccuBe (1). B atoM ciayyae monyuum

U, (%.Y.2,P)=U(i,P), i=12,..,n. 3)

Boipaxkenust (1) u (3) comocraBumbl. B mportiec-
ce pEeLIEHUSI MONEIb MOCTOSIHHO W3MEHSETCS MyTeM
BapbUPOBAHUST YUCJICHHBIX 3HAYEHUI €€ MapamMeTpoB
(2). Heobxonumo nmogodpaTh TakKMe 3HaUCHUST {p,}, KO-
TOpblE MUHUMU3UPYIOT HEBSI3KU MeXIy (YyHKIIUSIMU
(1) u (3). B xauecTBe pelIeHUs WHTEPIPETALIMOHHOMN
3a71a4M IPUHUMAEM TIOCIEN0BATEILHOCTL P’ ={ p]} BbI-
paxenus (2), 115 KOTOPOI HEBSIZKA MEXTY UCXOTHBIM
W TEOPETUYECKUM TOJISIMU TOCTUTAET MUHUMYMA.

C oHOI CTOPOHBI, U3BECTHO TOJIBKO MPUOTUKEH-
Hoe 3HaueHne U, , ¢ Ipyroil — reoyormyeckast MOIes b
MOYTU HUKOTJA HE OTPaXaeT BCEU CIOXHOCTU CTPOE-
HUS T€OJIOTMYECKUX HeoaHopoaHocTeil. Takum obpa-
30M, HEBSI3KA HE MOXET MPUHSThH HYJIEBOTO 3HAYEHUSI.
DnemeHT P” SIBIIsIeTCA KBa3UpEIICHUEM IMOCTaBICHHOMN
3a71a4M.

3. IlpencraBieHHast anmpOKCUMAalMOHHAsI KOH-
CTPYKLIMS OMIPEaeisieTcsl HAOOPOM TPEXMEPHBIX CTEPXK-
HeBbIX Ted. OpHeHTalusl CTepXHEH corjacoBaHa C
KOOPAMHATHBIMU OcsiMU. LIeHTp cuMMeTpum Kaxioro
TeJla MOXKeT TiepeMeniatbest. [1pu penieHuu 3anauu 1eH-
TPbl CUMMETPUM TEJT MOTYT OMPENessiTh TMOJIOXEHUE
TEOMETPUIYECKUX IIEHTPOB JOCTATOUHO CJIOXKHBIX (DUTYP.

TpexcTepkHeBast anmpoKCUMAIKS TAaeT BO3MOX-
HOCTD JIy4llle OMUCaTh WHTETPaJIbHbIE XapaKTepUCTU-
KA TEOJIOTMYECKOM MOIEeNu, O YeM
CBMIIETEJIBCTBYIOT MHOTOYMCIICHHBIE

Tenma. KaxXmprii cTep:KeHb BBITSHYT 110 HAIlpaBJICHUIO
K KoopAauHaTHOM ocu. OO011as reojiornueckass Moaeiab
olpezieJieHa TaKOH ITOCIeI0BATEIbHOCTHIO TTApaMETPOB:

P= {m,(cx,cy,h)j :

(2,,2t,,2t,) 5 (%2, }

i j

; (%)
IIIe m — KOJWYECTBO 3JIEMEHTAPHBIX TEJ; (ﬁx, i, h) —
LEHTPHI TSLKECTU TEJI,; (2tx, 2ty, 2tz) — IUIMHBI CTE€PXK-
HEl, (kx, Ay kz) — M30BITOYHbBIE TIJIOTHOCTHU TEJl.

BriOpanHasi anmpokKcMMaliMoOHHAsT KOHCTPYKITUSI
ObLIa UCTIOJIB30BAHA MPU UHTEPIIPETALIMN JAHHBIX TLIO-
1IaJHOI TPaBUMETPUUYECKOI CheMKU B palioHe Kaprar
u IlpuxkapnaTes.

IIpakTyecknii npumep. Borunciienne nosi, 00ycsioB-
JIEHHOTO ANNPOKCHMAIIMOHHOI MOJENIbI0 — COBOKYIHO-
CTbIO cTepxkHeld. PaccMoTpuM NpuMep anmpoKcuMaliuy
HMCXOIHOTO MOJIsI CHJIbI TSDKECTU aHATUTUYECKOM (hyHK-
uueit. MccnemyeMblil y4acTOK pacrnoiioXXeH B pailoHe
Kapnar un Ilpenkaprarest pasmepom 50x50 xm. He-
00XOIMMO amNIpPOKCUMUPOBATh 3alaHHOE ITI0JIC CHJIBI
TSKECTH B TOUKAX pefibeha HEKOTOPOi aHATUTUIECKON
(ynkimeit. B kauecTBe MOjIeIM IPUHSITA COBOKYITHOCTh
3JIEMEHTAPHBIX TeJI, KAXKI0€ U3 KOTOPBIX OMUCHIBAETCS
MOCJIeA0BaTeIbHOCTBIO MapaMeTpoB (5).

ITnomane wucciaenoBanmit paBHa 2500 km? Tou-
KM PacCIOJIOXEHBI MO CeTH 2%2 KM, T. €. B Maciutabe

Y, kM

MOACIBbHBLIC pPACy€Thbl, IMPOBCACHHDLIC 1204

COTPYOHUKAMM OTAESa MaTeMaThie-
CKOI Te0(pU3UKHU.

B sTOM MOJEIbHOM KJlacce pelie-
HbI TIpsiMasi XU oOpaTHasl 3aJadd rpa-
BUMETPUU U MATHUTOMETPUU JUISL ABY-
mepHoro (2D-) u tpexmepHoro (3D-)
BapuaHTOB MccienoBaHuil [3—6].

TpexmepHnas modeav. 3a1aHO Tpa-
BUTALIMOHHOE I10JIe

Agn (Xiayivzi):Agn(i) )
i=1,2,...n (4)

1104

1004

BriOpaHa npsiMoyTosibHasi CUCTe-
Ma KOOpAWHAT, €e HavyaJlo Pacrojio-
JKEHO Ha 3eMHOI IMOBEPXHOCTU, OCh
Oz HampaBjieHa BEPTMKAJbHO BHU3,
Torma TUIOCKOCTh Xx(Oy COBMAmaer ¢
36MHOIl TMOBEPXHOCTbIO, €CJIU OHa
ropusoHTasnbHasl. HMcxomHoe moie
(4) mpencTaBieHO TOJIEM HEKOTOPOil
COBOKYITHOCTU 3JIEMEHTApHbIX Tell.
Kaxnoe Teno coctont u3 Tpex nepece-
KaIOIIMXCST B3aMMHO TIEPTIICHIAUKYISIP-
HbIX MaTepUaIbHbIX cTepxHel. Touka
rnepeceyeHusi — IEHTP CUMMETPUU

Z=1400 m

60

110 X, ku

Puc. 1. VicxogHoe TIOJIe CUJIBI TSKECTHU Ag, Mra.H, NNEPECUYUTAHHOEC Ha IIVIOCKOCTH

Fig. 1. The initial gravity field Ag, mGal, calculated on the plane Z=1400 m
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Y, kM

110X, KM

Puc. 2. Tlone cwbl TskecTu Ag, Ml aj, oOyCIOBIEHHOE BIMSIHUEM Macc pefibeda

Fig. 2. The gravity field Ag, mGal, due to the influence of the masses of the relief

Y, kM

1204

1104

1004

10 X, kM

Puc. 3. [lone cunbl Tsikectu Ag, mIan, Ha rmockoit nmoBepxHocT H=1400 M ¢ yueTom

BJIWAHUA MacCC penbe(ba 3eMHOI ITOBEPXHOCTU

Fig. 3. The gravity field Ag, mGal on a surface =1400 m, taking into account the

influence of the masses of the relief of the day surface

1:200000. B xauecTBe mepBOTO MPUOIMKEHNST BBIOEpEM
MOJIeJib, KOTOpasi MPeACTaBIsieT co00i COBOKYMHOCTh
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BePTUKAIBHBIX MaTepPUATbHBIX CTePK-
Heit [7]. MatepuanabHble CTEpKHU
pacIiojiokeHbl paBHOMEPHO Ha Bcei
miomaad no cetu 2x2 km. LleHTphl
TSKECTU 3THUX BO3MYIIAIOIIMX Macc
MOMECTUIM Ha YpOBHE Mops, T. €. Ha
rnyoune Z=0.

Jlst 60puObI ¢ 3 HEKTOM OBpaXK-
HOCTU MCIIOJIb30BaH aJTOPUTM TO[I-
Oopa ITapaMeTpOB MOMEIM II0 TPYII-
rmaMm, B 3aBUCUMOCTHM OT MX BKJIana B
yaxumonan. MakcumanbHOEe pac-
XOXIEHUE MEXIy HaOMIONCHHBIM U
TEOPETUYECKUM TOJISIMU  COCTaBUJIO
0,1 mIlan. B pesyapTaTe mNOMyYWIn
MOJIe/Ib, UCITOJIb30BaHME KOTOPOIA T0-
3BOJIUT AIlMPOKCUMUPOBATH UCXOITHOE
Iojie B 3aJlaHHBIX TOUYKAax peybeda C
OIIPEAECIEHHON TOYHOCTBIO.

WUmMesa aHanuTuyecKyro (QyHKLUIO
W TapaMeTpbl MOJENH, TepecuynuTaeM
HUCXOIHOE MOJIE Ha JIO0YI0 TUIOCKYIO
MMOBEPXHOCTh B BEPXHEM WJIM HUKHEM
MnoJiynpocTpaHcTBe. B maHHOM ciyyae
repecyeT ObLT BHITIOJIHEH B BepXHeEe
MOJIYIIPOCTPAaHCTBO Ha BbicOTy 1400 M
— MakcuMaJibHasl BBICOTHasl TOYKa
penbeda Ha TePPUTOPUU UCCICTYEMOTO
paiioHa. Ha crmemyromiem srame cTOUT
3aJada y4JeTa MCXOMTHOTO ITOJST CHJIBI
TSKECTU, OOYCIIOBIIEHHOTO BIWSTHUEM
Macc penbeda 3eMHOI MMOBEPXHOCTH.
JIist 2TOM LieM MCHOJb3yeM paHee
CO3IaHHYIO B OT/EJIe MaTeMaTU4eCKOM
reo(U3NKN TPOTPaMMY BBIUYUCIICHUS
Macc pesabeda. PemnaeM npssmyto 3amady
OT KOHTaKTHOI moBepxHocTu. Ilpen-
rmojlaraéM, 4YTO aHOMAaJIbHbI€ MacChl
3aJIeTaloT MEeXIy KOHTaKTHOM MOBEpX-
HOCTBIO, KOTOpasl COBMAAacT C peJibe-
GOM M TIJIOCKOCTBIO BBICOTOM 255 M
HaI YPOBHEM MOpsS — MMHHMMAJIbHOM
BBICOTHOIT OTMETKOI pebeda myis uc-
clieayemMoro paitoHa. I'paBUTallMOHHbBIN
2(@deKT OT 3TUX Macc BBIYMCIEH Ha
miockoctu Z=1400 m. IMocTpoeHa Kap-
Ta TOJIST CWJIBI TSIKECTH, OOYCJIOBJICH -
HOro pejibe(poM MecTHOCTH (puc. 1).

[Tepeiinem K clemyronieMy aTary:
3amaHo 1osie Ha tutockoct H=1400 m
U TOJIe CWUJIbI BIUSIHUSI MacC pesibe-
(a 3eMHOIT TTOBEPXHOCTH Ha ITOM Ke
BoIicoTe (puc. 2). IToayyaem pasHOCT-
HOE€ TT0JIe CHJIbI TSDKECTM Ha TJIOCKOU
TIOBEPXHOCTU Oe3 y4yeTa BIUSTHUS pe-

abeda (puc. 3). DTO Mojie He CONEpPKUT IpaBUTAIIM-
OHHOTO BJIMSIHUSI Macc, ciaraloliudx pejbed 3eMHOI
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TOBEPXHOCTH. ATIIIPOKCUMHPYEM TI0JIC COBOKYITHOCTBIO
TpexcTepkHeBbIX Tell. [TapaMeTphl Tejla OnpeaesssoTCs
BEKTOpOM (5), 2JIeMeHTapHbIE Tejla PacIOJIOXKEHBI 10
perynsipHOit ceTn 2x2 kM. [TogbupaeM TUHEITHBIE Mac-
ChI CTEPXKHE, X TEOMETPUUYECKIE pa3Mephl U TIIyOUHY
3ajieraHusl IIEHTpa Macc Kaxjaoro Teja. B mporecce
MUHUMU3ALUNA BbIYUCIEHUS IIPOBEAEHDBI B 625 TOUKaX.
B pesynbrate mombopa cpelHssT HEBSI3KA MEXIy 3a-
JAHHBIM Y TEOPETUYECKU BBIYMCICHHBIM TOJISIMU CO-
craBmwia: $=0,005 mI'am. Takum obGpa3om, moIydeHa
aHAJIUTUYECKAs MOJEJ/Ib, KOTOpasi JOCTATOYHO TOYHO
ONMCHIBACT 3aJaHHOE TI0JIE CUJIbI TSKECTH.

ITocTpoeHa armocTtepropHass WHTEPIIPETALIMOHHAS
MOJIEJIb pacIpeie/ieHUs] INIOTHOCTHBIX HEOIHOPOIHO-
CTeil, yIOBJIETBOpsIOINIAsl KaK HAaOJIOAEHHOMY IOJIIO,
Tak ¥ aripuOpPHOI T€0JIOTMYeCcKOi MH(hOpMaIU.

3akmouenne. PaccMoTpeHHasi ImocTaHOBKa o0part-
HOI 3aJaud MOXKET OBbITh MCIIOJb30BaHa IJISI pellie-
HUSI MHTEPIIPETALMOHHBIX 3a1a4 PYIHOM reo(u3uKu.
Ha ocHoBe peirlenusi odbpaTHO# 3agauu MPOU3BeIEeHA
aHAJIUTUYECKAsT alIpoKCUMAalds WMCXOMHOTO TPaBU-
TAllMOHHOI'O IIOJISI TIOJIEM MOJEJIbHBIX MCTOYHUKOB.
ITo aHOMaNMsIM CHWJIbI TSDKECTM HEJIb3sl M3ydaTb 00-
JIaCThb pa3pes3a, B KOTOPOW HAXOIUTCS 3aJieXb, OIy-
CKasg M3yuyeHWEe HEOTHOPOTHOCTEH, HaXOISIIMXCS Ha
MEHBIINX [yorHax. [ToaToMy AeTasbHOCTb M TOYHOCTh
pelIeHUs 3a1a4 IPSIMO 3aBUCST OT CJIOXHOCTH I'€0JI0-
rudeckoro paspesa. [locnemoBarenbHOE MCKITIOUEHUE
TUIOTHOCTHBIX HEOTHOPOIHOCTEH ITO3BOJIMT IOJYYUTH
aHOMaJIbHbIN 3(pdeKT oT 00JacTU, BKIIOYaIOlIei B ce0s
aHOMAJIbHYIO 3aJieXb Oosiee TouHO. Eciii B aHOMaIbHOM
moJie 3TOT 3(P(PEKT cocTaBIsieT HEOOIBIIYIO YaCcTh, TO B
OCTaTOYHOM TI0JIe OH MOXKET MpeodJIaaarTh.

JanbHeliue uccienoBaHus JaHHOTO yyacTKa Oy-
JIyT HATpaBJEHbI Ha OMpeaesieHUe JOKaJbHbIX 3(hdheK-
TOB M BBIICJCHUEC TPAHMIL O0JACTU IJIST TIPOBEACHMS
MPSIMBIX TTOMCKOB W ITOCTAHOBKU MCCJIEIOBAHUI ApPY-
TMMU Te0(PU3NIeCKUMU METOIaMU.
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MPAKTUYHE BUKOPUCTAHHSA AHAJIITUYHOI MOJAEJI MOJA CUIA TAXIHHA

TP TEQJIOTTYHIN THTEPITPETAIIII

T.JI. Mixeesa, €.11. Jlanina, H.B. [lanuenro

Inemumym eeogpizuxu im. C.1. Cybomina HAH Ykpainu, Kuis, Yxpaina

ITpoBeneHO SIKiCHY iHTEpIIpeTallil0 BUXiAHUX IPaBIMETPUUYHUX JaHUX Ha TiACTaBi BUKOPUCTAHHSI aBTOMAaTU30BaHOL
CHUCTeMU iHTepIIpeTallii MOTeHIiaIbHUX TIOMIB. Y TIPOIleCi JOCTiIKeHb Oy0 po3B’s3aHO Taki 3amadi: mMoOymIoBaHO
YKCJIOBY MOJIeJIb aHOMAJIbHOTO IPaBiMETPUYHOTO TOJISI Ta BUKOHAHO SIKICHY iHTepIIpeTallilo OTPMMaHUX Pe3y/IbTaTiB,
a TaKOX MOJIC/TIOBAaHHS JIOKAJIBHIUX aHOMAaJTiEyTBOPIOBATILHUX JKepell. 3alTpONIOHOBAHUI aJITOPUTM A€ 3MOTY CYTTEBO
3MEHIIMUTH KiJIbKICTh ITYKAaHUX TTapaMeTPiB i MAKCUMAaJIbHO HAOJIU3UTH PO3B 30K 10 PEaIbHOTO TE€OJIOTiYHOTO cepe-
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nosuia, Po3pobiieHe mporpaMHO-aJITOPUTMidHE 3a0e3MeUeHHsT BUTTPOOYBAHO HA MOAETbHUX MPUKIANAX i peaTbHUX
TJIOIIOBUX TPaBIMETPUYHUX JTaHUX.

KmouoBi ciioBa: sikicHa iHTeprnperalliss, oOepHeHa 3ajaya, aBTOMaTM30BaHa CHCTeMa, aHaJiTUYHA arpoKcuMallis,
rpaBiTailiiiHe 1moJie, reoJoTiYHN 00 €KT.

THE PRACTICAL USE OF THE ANALYTICAL MODEL OF THE GRAVITATIONAL FIELD
IN GEOLOGICAL INTERPRETATION

T.L. Mikheeva, E.P. Lapina, N.V. Panchenko
S.1. Subbotin Institute of geophysics NAN of Ukraine, Kiev, Ukraine

Purpose. To conduct a qualitative interpretation of the initial gravimetric data, an automated system for interpreting
potential fields was used. During the research, the following tasks were solved: a numerical model of the anomalous
gravimetric field was constructed and a qualitative interpretation of the results was obtained, local anamaly-forming
sources were modeled. The proposed algorithm allows to significantly reduce the number of required parameters and
to bring the solution as close as possible to a real geological environment. The developed software and algorithmic
software has been tested on model examples and real areal gravimetric data.

Design/methodology/approach. Methods based on solving the inverse problem by the selection method, an approxi-
mation design is used, which is determined by a set of three-dimensional rod bodies. The orientation of the rods is
consistent with the coordinate axes. The center of symmetry of each body can move. When solving the problem, the
centers of symmetry of bodies can determine the positions of geometric centers of rather complex figures.
Three-core approximation makes it possible to better describe the integral characteristics of the geological model, as
evidenced by the numerous model calculations carried out by employees of the department of mathematical geophys-
ics.To combat the effect of ravine, an algorithm was used to select model parameters by groups, depending on their
contribution to the functional. The maximum discrepancy between the observed and theoretical fields was 0,1 mGal.
As a result, we obtained a model, the use of which will allow us to approximate the initial field at given points of the
relief with a certain accuracy.

Findings. Results an example of approximation of the initial gravity field by an analytical function is considered. The
study site is located in the Carpathian and Pre-Carpathian regions in size. The given gravity field at the relief points
was approximated by some analytical function. As a result, an a posteriori interpretation model of the distribution
of density inhomogeneities is obtained that satisfies both the observed field and a priori geological information. The
sequential exclusion of density inhomogeneities makes it possible to obtain an anomalous effect from the region includ-
ing the anomalous deposit more accurately. If in the anomalous field this effect is a small part, then in the residual
field it can have a predominant value

The practical significance and conclusions. The considered formulation of the inverse problem can be used to solve
the interpretation problems of ore geophysics. Based on gravity anomalies, it is impossible to study the section area
in which the deposit is located, omitting the study of heterogeneities located at shallow depths. Therefore, the detail
and accuracy of solving problems are directly dependent on the complexity of the geological section. Further studies
of this area will be aimed at determining local effects and identifying the boundaries of the region for direct searches
and research using other geophysical methods

Key words: quality interpretation, inverse problem, automated system, analytical approximation, the gravimetric field,
geological object

References

1.

Aronov V.I. The reduction of gravity anomalies in the mountainous region to the plane using a computer. Moscow: ONTI
VIEMS, 1965. 87 p.

Aronov V.I., Gordin V. M. Methods of interpolation of geological and geophysical characteristics on a regular network //
Express information. Ser. Math. research methods in geology/ Moscow: VIEMS, 1973. Vol. 11/12. P. 20—32.

Bulakh E.G. Algorithmic and software solution to the problem of constructing an analytical model of the gravitational
field of the field. Geophysical Journal. 2000. Vol. 22, N 2. P. 107—114.

Bulakh E.G On the analytical approximation of the initial field of gravity anomaly and its qualitative interpretation. Phys-
ics of the Earth. 2002. N 4. P. 67—74.

Bulakh E.G. To the question of constructing an analytical model of an external magnetic field. Geophysical Journal. 2008.
Vol. 30, N 2. P. 42—50.

Bulakh E.G Direct and inverse problems of magnetometry in the class of complexly constructed horizontal cylindrical
bodies. Geophysics. 2009, N 5. P. 26—32.

Bulakh E.G. Direct and inverse problems of gravimetry and magnetometry. Kyiv: Naukova Dumka, 2010. 462 p.

Dolgal A.S. Approximations of geopotential fields by equivalent sources for solving practical problems. Geophysical Journal.
1999. Vol. 21, N 4. P. 71—80.

Malovichko A.K. Methods of analytic continuation of gravity anomalies and their applications to gravity exploration
problems Moscow: Gostoptekhizdat, 1956. 160 p.

© T.JI. Muxeesa, E.Il. Jlanuna, H.B.I[lanyenko
ISSN 1684-2189 GEOINFORMATIKA, 2019, Ne 4 (72) 63



10.
11

12.
13.

14.

15.

64

Malovichko A.K. Problems and tasks of geodetic gravimetry. Perm: Publishing house in Perms. Un-ta, 1958. 80 p.

Oil and gas fields of Kazakhstan: Reference book / E.S. Votsalevsky, B.M. Kuadykov, Z.E. Bulekbaev et al. Moscow:
Nedra, 1993.

Molodensky M.S. The main issues of geodetic gravimetry // Tr. TsSNIIGA and K. 1945. Vol. 42. P. 3—107.

Starostenko V.I., Ovrutsky 1.G. The regularizing algorithm for constructing a numerical model of gravitational fields.
Geophysis. Sat USSR Academy of Sciences, 1976. Vol. 74. P. 20—30.

Starostenko V.I., Bas R.G., Butakov G.S., Dyadyura V.A. Automated system for the operational processing of gravimetry
and magnetometry data. Kiev: Science. Dumka, 1972. 164 p.

Strakhov V.N. On the parameterization problem in inverse problems of gravimetry. Izv. USSR Academy of Sciences.
Earth physics. 1978. N 6. P. 39—49.

Received 5/11/2019

© T.JI. Muxeesa, E.Il. Jlanuna, H.B.Ilanuenko
ISSN 1684-2189 GEOINFORMATIKA, 2019, No 4 (72)





