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1. MaremaTtuyHe i mporpaMHe 3a6e3MmedyeHHs aBTOMaTU30BaHoi cuctemu 3D iHTeprperariii JaHUX NOTEHIiaTbHUX
nosis (GMT-Auto)

2. Mathematical and software packages for an automated 3D interpretating data of potential fields (GMT-Auto)

Pedepar:

1. TpuBUMipHE MOJ€JII0BAaHHS F€0JIOTIYHUX CTPYKTYP AABHO CTAJIO OAHUM 3 HAaWMOTYKHIIINX CIIOCO6IB KibKiCHOI
iHTeprnperTalii faHUX rpaBiMeTpii, MarHiTOMeTpii i TENJI0BOro 11018, SIKi INPOKO BUKOPUCTOBYIOTHCS B reodisulii.
Ycnix npouecy iHTepnperalii reosoro-reoisuyHux JaHUX iCTOTHOIO MipOIO 3aJI€KUTh BiJ TEXHOJIOTIYHUX
KOMITIOTEPHUX IIPOTrpaM, 3a JOMOMOTOI0 SIKUX MOKHA MIBUJIKO i YiTKO OTpUMATH iH(popMalliio Ipo cepenoBule,
KOMOiHyBaTH ii 3 iHIIMMU JAHMMU, €KCIIOPTYBATH B iCHYIOUi IPOrpaMHi IPOLYKTH TOWO. PO3po6ieHo HOBUM
KOMIUJIEKC IIPOrpaM Jjisl aBTOMaTU30BaHoi 3DinTepnpeTalii rpaBiTalilHOro, MarHiTHOTO i TEIJIOBOTO IOJIiB
(GMT-Auto), gxuil fae 3MOTy 3a 3aJaHUMU T0JIIMU OYIyBaTH TPUBUMIPHI MoJieli 3 6€31epePBHUM PO3IIOLLNIOM B
HuX Qi3nyHUX napameTpis. Lle fae MOXJIMBICTb TPOAHAJI3yBaTH N0JIs JeTajlbHille i OBHille, OCKiIbKU

HaOJIMKEHHS pO3PaxyHKOBOTO I10JI51 IO MOZEJIbHOTO 3HAYHOIO MIpOIO 3aJI€5KUTH Bifl CTyIIeHS allpOKCUMaLLil



cepenoBuIia B Mozesi.ABTomaTr3oBaHa cucteMa GMT-Auto ckagaeTses 3 TPhOX OCHOBHUX 0JIOKiB:1)
aBTOMAaTH30BaHe BBEJEHHS B KOMITIOTEp 300pakeHb reos1oro-reodisuyHux KapT i 1obymosa ixHix undpoBux
Mojienel, sIKi € BXiTHUMU JaHUMMU [1J1s1 PO3B’s13aHHS IPSIMOi UM 06epHEHOi 33/1a4i;2) po3B’s13aHHs MPSIMOi 3a7ayi
rpasimeTpii, MarHitomeTpii i reoTepMii 411 TPUBUMIPHUX HEOOHOPIIHUX IJIACTIB, SKi allPOKCUMYIOTbCS CYKYITHICTIO
HEOJHOPIHAX BEPTUKAJIbHUX IIPU3M 3 JOBUJIIBHO PO3TAlIOBAHMMU BEPXHBOIO | HUJKHBOIO OCHOBaMU;3)
IIpeJCTaBJIeHHs pe3yJIbTaTiB PO3B'I3aHHS PSMUX 33724 y rpadiuHomy BUrisi.Bukopucranus
CTBOPEHOIaBTOMAaTU30BaHOICMCTEMUICTOTHO IOJIETIIYE i IPHUCKOPIOE Mpoliec iHTeprpeTalii reopisnyHux 10J1iB
icyTTeBO 36iJbIIy€E JOCTOBIPHICTh TIyMaueHHsI 06’'€MHOTO I'€0JIOTiYHOrO CepeoBUIa. ABTOMAaTH30BaHa
cucrema(GMT-Auto) 3HaiIOB MKUPOKe 3aCTOCYBAHHS MIPY BUPILIEeHH] IPaKTUYHUX 3aBIaHb, SIKi IIOB'SI3aHi 3
BMBYEHHSM CKJIaJHOi Oy[JOBYU Pi3HUX T€0JIOTIYHUX CTPYKTYP 3a reodiznyHMMU JaHUMU. 3a ii 101IoMOroo
no6yj0BaHi, 30Kpema, HOBi TPMBUMIPHI I'YCTUHHI Mogesi [JHINpoBCcbKO-JJOHELbKOI 3aMaiHH i CKIaA4aCTOro MosCy
Honbacy, IIpun’'arcekoro nporuny, Kapnarceko-ITaHHOHCBEKOrO periony, YopHOMOPCHKOI 3anaiHU, MiBHIYHO-
3axigHoro menbdy YopHOro Mops, HizepJaHicbkoi IpubdepeskHoi 30HU, IUTIB (YKpaiHchKoro, banTiiicbkoro) i
BopoHesbKoro KpucTtasnivyHoro Mmacuay. [100y1oBaHi MoJieJli peaibHUX Ie0JIOTiYHAX CTPYKTYP MOXYTb OyTU
BUKOPUCTaHI [IpY BUPIlLIEHHI ITPAaKTUYHUX 3aBJaHb I€0JIOTii, TEKTOHIKM, a TAKOX IIPY MOMYKaX i pO3BizLi KOPUCHUX
KonasnyH.Kio4oBi ciioBa:MmaremaTuyHe 3a6e3eyeHHs], IporpamHe 3abe3rnedyeHHs, aBToMaTu30BaHa cucrema, 3D

MOJI€JIIOBaHHS TIOTEHIiaIbHUX I0J1iB, CKAHyBaHHSI.

2. Three-dimensional modelling of geological structures has been long ago one of the most powerful tool for
numerical interpretation of gravity, magnetic and thermal fields, which are widely used in geophysics. The success
of interpreting geological and geophysical data largely depends on technological computer programmes, which
can be used to quickly and clearly obtain information on the environment, to combine it with other data, and to
export to available software products, and so on. A new package of automated interpretation of gravity, magnetic
and thermal fields (GMT-Auto) has been developed, which allows developing three-dimensional models with a
continuous distribution of physical parameters in them for given fields. This makes it possible to analyze the fields
in more detail and more fully, because the fitting of the calculated field to the model largely depends on the degree
of approximation of the environment in the model. The GMT-Auto package consists of following
products.GeophysO0 software package is targeted for automated and interactive processing of b /w images of
geological and geophysical data, mainly information on isolines and their discontinuity of the first kind (faults,
breaks, etc.). Earlier, such tasks were performed using the MAP program, which was also developed at the Institute
of Geophysics of the National Academy of Sciences of Ukraine, but it allowed processing maps containing only
isolines. The SpaceMap software package is specially designed for calculating geophysical fields of crystalline
shields, because it is necessary to put into the computer maps of isolines but objects (areas). Isohypse software
package is developed integrate previous software products, such as MAP and Geophys0. The main its advantage is
the ability to process both monochrome (b/w) and colour (original maps) images inrectangularor geographic
coordinate systems. The package is utilized for the digitization of geological and geophysical objects, represented
by isolines and discontinuities, i.e., is by functions with discontinuities of the first kind. Profile software
packagewas developed for solving direct problems of gravimetry, magnetometry and geothermic. Magnetic
programwas worked out for solving direct problems of magnetometry. The Profile software package is capable to
change physical parameters within the prisms by the linear law along the horizontal coordinates on the upper and
lower bases or linearly along any vertical line so that physical parameter adopts given valueat prism vertexes. In
solving direct problems, horizontally-layered geological features are approximated by a set of inhomogeneous,
arbitrarily truncated vertical rectangular prisms. In this case, the contact surfaces are formedbya set of “tiles”,
which are bases of prisms. The result of the automated package is a file that contains information about the
coordinates of each point on the X-and Y-axes and the value of the field calculated on them. In solving the
problem of magnetometry, the source file also contains information about the components of the magnetic field
vector and its total value at each point. The package of automated interpretation of gravity, magnetic and thermal
fields (GMT-Auto) allows us to develop three-dimensional models of a continuous distribution of physical
parameters in them for given fields. This makes it possible to analyze the fields in more detail and more fully,



because fitting the calculated field to the model largely depends on the degree of approximation of the
environment in the model. The automated system (GMT-Auto) is widely used in solving practical tasks in studies of
the complex structure of different geological features utilizing geophysical data. Its applying made it possible to
develop new three-dimensional density models, in particular, for the Dnieper-Donetsk basin, Donbas fold belt, the
NW Black Sea shelf, the Dutch coastal zone, the shields (Ukrainian, Baltic)and the Voronezh crystalline massif.
These models of real geological structures are used in solving practical tasks of geology, tectonics, including the
search and exploration of mineral resources. Key words: mathematical software, software, automated system, 3D
modeling of potential fields, scanning.
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