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Po3pobneH0 MeToAOoMOriyHi NPUHLUMAN Ta METOAUKY MOOENOBAHHSA CTAHy reosIoriyHOro
cepenosuLLa, METOLO KOro € iHpopMaLiriHO-aHaniTuyHe 3abe3nev4eHHs CUCTEMU MOHITOPUHIY
Mirpauii Ta YTBOPEHHS CKyn4YeHb MeTaHy B BYTiJIbHUX POAOBMLLAX, & TAKOX MPOrHO3YyBaHHS
reoanHaMivHMX SBULLL Y FiPHUYMX BUPOOKaxX. AK METO40N0ro-MeTOANYHUN IHCTPYMEHT pearti-
3auii Ljiei MeTn NPoONoOHYETLCSA iIHTErpasnbHa reosioro-reodidnyHa Moaernb, Wo 9Bage coboto
BipTyanbHe GaraToacrnekTHe BigobpaXeHHs reonoriyHoro cepenoBmila o6paHoro reonoriy-
HOro o6‘ekta. LlinboBi npeaMeTHi Bidyanidauii mogeni npmadHadveHi ong 3abesneyeHHs BUpi-
LUEHHS TOJIOBHMX MUTaHb MNPO reosioriyHy OyaoBy, PEYOBUHHWUIA CKah, Ta reoMexaHiyvHi
BJIACTMBOCTI MOPOAHMX KOMMJIEKCIB 00°ekTa, HEOOXIAHUX AN PO3B‘A3aHHA KOHKPETHUX 3a-
BAOAHb OLIHKM €KONOro-ripHNY0-reooriyHoro Moro cTaHy i3 NPOrHO3yBaHHAM Hebe3neyHunx
reosIoriyHuX NPoLeciB, HacamMmnepen reoanHaMivHUX ABuLL. 3 MeTOolo anpodaLlii MeToankm pos-
pPO6KM iHTErpanbHOi LMPPOBOi reonoro-reodizanyHoi Mmoaeni 06paHo AiNSHKY (MipHUYMA MacuB
BYrinbHOro poaoBuuwa) bexaHiscbky-3, po3TawoBaHy B AniMa3Ho-Map ‘iHCbKOMY reonoro-
npoMUCIoBOMy panoHi [loH6acy. Ha 6asi Bigomoi reociHdopmauinHoi cuctemu K-Mine cTBO-
peHo 6a3y gaHux Ta NnobyaoBaHo LUUMPPOBY TPUBMMIPHY MOAENb POOOBULLA, LLO 3abe3nedye
Bigyanisauito iHbopmaLii npo 6yaoBy, PEHOBUHHUI CKNaf FMipHUYOro MacmuBy Ta BU3HAYEHHS
HanpyxeHo-0edOopPMOBaHOr0 CTaHy NOPOLAHUX KOMMIEKCIB, a TaKOX 3AIMCHEHHS NigpaxyHKy
3anacis.

Knto4oBi cioBa: MogentoBaHHs, reosnoriyHe cepenosuLe, meTaH, 'lC, 6a3a gaHux.
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Methodological principles and methods of the geological environment modeling have been deve-
loped. The main goal of this modelling is the creation of the information and analytical support of
the monitoring of the methane migration and formation in coal deposits, as well as forecasting of
geodynamic phenomena in mines. The integrated digital geological and geophysical model has
been proposed as a methodological and methodical instrument of this research. It represents the
virtual display of multilateral geological environment of the selected geological object. Target sub-
ject visualization models are designed to solve the fundamental issues of the geological structure,
material composition and geomechanical properties of the rock complexes of objects. They are
needed to solve the specific assessment of the environmental and mining-geological conditions
and forecast of dangerous geological processes, especially geodynamic phenomena. The area
Bezhanivska-3 located in Maryinskiy geological and industrial region of Donbass has been used
for the testing of methodology of integrated geological and geophysical modelling and develop-
ment of integrated databases. Geographic information system K-MINE has been used for the crea-
tion of a database and spatial three-dimensional model of coal layers and deposits.They are used
for further visualization, reserves estimation and modeling of the stress-strain state of rock mass.

Key words: modelling, geological environment, methane, GIS, database.
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Pa3paboTaHbl METOAOIOMMYECKME MPUHLMTMBI M METOAMKA MOLENMPOBAHUS COCTOSIHUS Fre0no-
rMYeckoit cpeabl, LeNbio KOTOPOro sBNseTcs MHGOopMaLMOHHO-aHannTn4eckoe obecrnedyeHmne
CUCTEMbI MOHUTOPUHIA MUrpaLmm n 06pas3oBaHnst CKOMIEHUIA MeTaHa B YroJlbHbIX MECTOPOX-
OEHUSX, a Takke NPOrHO3NPOBaHUS reoaHaMUYECKNX SBAEHUI B TOPHbIX BbipaboTkax. B kaye-
CTBE METOA0JIOr0-MeTOANYECKOr0 MHCTPYMEHTa peann3auum 3TOM uenu npegnaraeTcd
MHTEerpanbHasa undposas reonoro-reopursnyeckas Moaenb, NPeacTasngowas BupTyasbHoe
MHOrOCTOPOHHEEe 0TOBPaXeHMe reosIorMyeckol cpepl BbiIopaHHOro reosiormyeckoro oobekTa.
LleneBble npegMeTHbIE BU3yanm3aumm Mogenn npegHasHadeHsl ans obecnedyeHmns pelleHns oc-
HOBOMOJAraloLyx BONPOCOB O reosiorM4eCkoM CTPOEHUM, BELLLECTBEHHOM COCTaBE U reoMexa-
HMYECKNX CBOMCTBAX MOPOAHbBIX KOMMIEKCOB 0ObEKTa, HEOOXOANMBIX OJ1 PELUEHNSI KOHKPETHbIX
3a4a4 OLEHKM SKON0ro-ropHO-reosiorMyeckoro ero COCTOSHUS C MPOrHO30M OMAaCHbIX Fe0norn-
YeCKMX MPOLLECCOB, NPexae BCEro reoanHaMmnyeckmx aeneHmi. 1na anpobrpoBaHns METOANKN
CO3aHVs MHTerpansHoOn UMdpPOBOM reonoro-reodrsnyeckon Moaesn B Ka4eCTse MOAESIbHOro
nonuroHa Obia1 NCNOJIb30BaH YHaCTOK (FOPHbI MACCKB YroJlbHOr0O MecTopoXaeHus) bexxaHoBs-
CKNIM-3, pacrnonoxeHHbii B AMasHO-MapbUHCKOM reosioro-rnpoMbILLIEHHOM panoHe [oH-
Hacca. Ha 6a3e n3BecTHOW reonH@opMaLnMoHHoM cuctembl K-Mine co3paHa 6asa gaHHbIX U
NoCTPoOeHa LMdpPoBas TPEXMEPHast MOLENb MECTOPOXAEHMS, 0OeCneyBaloLLas BU3yanm3aLmio
MHpOpMaLNM O CTPOEHUU, BELLECTBEHHOM COCTaBe rOpPHOro Maccusa W OMpefesieHns ero
HanNpPsXXeHHO-AedOPMMPOBAHHOIO COCTOAHNS, a TakXe OCYLLECTBJIEHUS NoAcYeTa 3anacos.

KnroueBbie csioBa: MOAENNPOBaAHUE, Freonormyeckas cpena, MeTaH, NMC, 6a3a gaHHbIX.

AKTyanbHiCcTb i nOocTaHOBKa Npo6iemMu

Ha nignpmuemcTtsax ByrifibHOI NPOMUCIOBOCTI
YKpaiHm (9K 1 IHWKX KpaiH) OOHIEI0 3 HANaKTY-
anbHiWKX € npobsemMa NMPOrHOo3yBaHHSA 30H
MaKCUMalbHUX CKYMYeHb BYMJIEBOAHEBUX
rasis, 3o0kpema MeTaHy, 3 MeTOl nonepes-
XEeHHs1 He6e3MNeyHMX ra3oanHaMIYHNX SBULLL, a
TakoX eDEeKTUBHOIro BUKOPUCTAHHS ra30BuX
pecypcis.

Po3B’a3aHHS Ljei npobaemMu oxXonsoe aga
acrnekTun: NepLunin — LiNbLOoBi TEpUTOpPIasbHI 40-
CNigXeHHs, CNPSMOBaHi Ha Ni3HaHHA NpMpoau
1 YTOYHEHHSI MexaHi3My (pOpMyBaHHS i NOBe-
OiHKW Yy reofnioriyHOMY cepefoBULL BYTiIbHUX
pPOO0BULL, CKYMYEHb BYINIEBOOHEBKX rasis 3 ypa-
XyBaHHSAM $akTOpiB TEXHOMEHHOIro BTPYYaHHSA
(To6TO WaxTHOi ekcnnyaraLii), i 4pyrnn — pos-
pobNieHHs cydYacHOro egekTUBHOro 3acoby
iHpopMaLiiHO-aHaNITMYHOro 3abe3nevyeHHs
LiSTbOBUX AOCNIAXEHD | 3aX0AiB, CAPSIMOBaHUX
Ha nonepenXeHHs Hebe3neyHnx reoanHamiy-
HUX BULL, Yy LIAaxXTax, @ TakoX BUKOPUCTAHHSA
pecypcCiB «BYrifIbHOro rasy».
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Y pamkax uinboBvX HAykKOBO-A40CHIAHUX
pOOIT iCHYE 3HayHa KiNbKiCTb HanpaLloBaHb
[Barpin, 2013; HeTtpaguuiniHi..., 2013 1a iH.],
y TOMY 4MChi aBTOpIB gaHoi ctatTi. [JaHi npo
0COBNMBOCTI reonoriyHnx, CTPYKTYPHO-TEK-
TOHIYHUX, JITONOrMYHUX Ta iHLWUX YMHHUKIB
nokanizauii MeTaHy MOXyTb 6YTM OTpUMaHi B
pe3ynbTaTi NPOBEAEHHS re0Ioro3HiManbHUX,
reonoropo3BigyBasbHUX, eKcnayaTauinHux,
TeMATUYHUX, HAYKOBUX Ta BUPOOHMYUX reo-
noro-reo®ismyHmx pobiT y Mexax Jocniaxysa-
HuUx obnacteil. Macue uinboBoi iHDOpMaLi
OTPUMYETLCS Ha MiACTaBi BUKOHAHHS cneLia-
Ni30BaHMX AOCNIOKEHb MO BU3HAYEHHIO HANpy-
XXEHO-0e(dOpPMOBAHOI0 CTaHy ripCbKnx nopig,
HaBKOJ10 NiA3eMHUX BUPOOOK Ta PO3paxyHKiB
Hanpy>XeHo-4edopPMOBaHOro CTaHy Mopoa-
HOro MacuBy Mifg BMANBOM rpasiTaliMHUX CUA,
TEKTOHIYHUX Ta TEMMNEepaTypPHUX YNHHUKIB, pe-
KOHCTPYKLIiT MONiB HanpyxeHb i aedopmaliin,
NPOBeLEHHSA creuianizaoBaHnx TepmMoaTrmMo-
reoximMmiyHux gocnigxkeHb Towo [barpin, 2013].
OkpemMuin 6GNOK CTAHOBAATb FeOMEeXaHiyHi
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0OCHNiOXEHHS NPy BU3HAYeHHi ocobnnBocTen
po3noainy Ta CKynyeHb MeTaHy y Mexax rip-
CbKOIr0 MacuBy, a TakoX Npu 3‘acyBaHHi Mexa-
Hi3My Ta pesynbraTiB MOro npoCcTOpPOBOI
Mirpauii. Mpn ubOMY PEKOHCTPYKLIi NaneoTek-
TOHIYHMX NOMiB HanNpyXeHb i gedopmauin i3
pPO3rNsaAoM Cknag4acTo-po3puBHUX Napare-
He3uCiB y Yaci € 0cobMBO BaXIMBUMU ONA
MPOrHO3y BTOPUHHUX KONIEKTOPIB BYrNIEBOOHE-
BUX rasi, a TakoX MOAENOBAHHS HAMNPYXEHO-
n0edopMOBaHOro CTaHy ripCbkmMx MacmBiB Ha
OCHOBI KnacuyHux 3agad mexaHikn [Mogenn-
poBaHue..., 1991]. TumMm He MeHLW, A0 GinbLu-
MEHLL 3a[0BifIbHOr0 BUPILIEHHS npobaemMun
NMPOrHO3yBaHHS ra30ANHAMIYHMX SBULL LLLE 00~
CUTb Janeko, Npo Wo CBia4YMTb, No-nepuwe,
CNiBICHYBAHHS KOHLEMLIN, WO NpoTupidyaTb
OfHa OJHin, a No-apyre, BiACYTHICTb peasnibHUX
BMpoOBagXeHb 3 ePeKTUBHOINro PO3B’A3aHH4A
KOHKPETHMX 3aau.

ABTOpamm gaHoi cTaTTi BAKOPUCTaHWUIM NeB-
HUIN 06CAr HAYKOBO-A0CNIAHNX PODIT, LLO CTBO-
PIOIOTb TEOPETMYHE NIAIPYHTS AN LisIbOBOro
MOZENOBAHHSA 3anpOnOHOBAHOIO Hanpsamy
[Buxsa, TuweHko, 2008 Ta iH.]. Peaynbratun
LMX HanpauioBaHb YaCTKOBO BigobOpaxeHi y
KOHLLEMNLii METO40JIOMNYHOI YaCTUHWU CTaTTiI.

Lpyruin acnekt nondrae y po3pobneHHi
[0CTaTHbO YyHiBEPCaJIbHOr0 METOL40N0r0-Me-
TOAMNYHOI O IHCTPYMEHTY iHdOopMaLiMHO-aHani-
TUYHOIro 3a6e3neyYeHHs LiNbOBUX OOCIOKEHD
i peanisauinHnx 3axoaiB. Takun iHCTPYMEHT
CHOPMYJIbOBAHO MOHATTAM «iHTErpasbHa Lng-
poBa reosioro-reodianyHa Mogesb» (reosoriy-
HOro cepenoBuLLA BYTifIbHUX POAOBMULL), ONNC
SIKOro i CTAaHOBUTL NpeaMeT AaHoi nyonikadji.

Y 3B’A3Ky 3 METOl0, WO BigobpaxeHa y
Ha3Bi cTaTTi, Y10 BUKOHAHO Taki 3aBAAHHSA:

® [OCNIOXEHHS 00°‘ekTa MOOENOBaHHS,
BM3HAYEHHS BXiOAHWX MNapamMeTpiB MOAESIO-
BaHHS HA OCHOBi TEOPETUYHUX, MOJIbOBUX, EM-
MiPpUYHNX Ta eKCNEePUMEHTaNbHNX OaHNX;

= BM3HAYEHHS ONTUMASIbHOI CTPYKTYpU
6a3un paHnx (B,) reonoro-reodi3nyHoi iHdop-
Mauii;

m HanoBHeHHs B[], no o6paHoOMy MoaeNb-
HOMY O0’€eKTY;

= BU3HAYEHHS NPUHUMNIB CTBOPEHHS iH-
TerpasbHoi LUM@POBOI reonoro-reodisnyHol
Mopaeni ripcbkoro macuy, poaosulia abdo
LIaxTu;

m po3pobka MPOCTOPOBOI TPUBUMIPHOI
MoZAEeNi BYrifbHMX NJACTIB Ta POAOBULLA;
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m po3pobka anropuTMy Ta MPOrpamHuX
MoAyniB 4519 BUSHAYEHHS HanpyxXeHo-aedop-
MOBaHOI0 CTaHy NOPOAHOr0 MacuBY Ta OLiHKU
Oro CTiKOCTI;

® QOLiHKa YNHHWKIB Ta NPOrHO3yBaHHA ra-
30AMHAMIYHNX SBULLL Y MEXax BYTifIbHNX LLIAXT.

MpuHunnu po3po6ku B,

Ta iHTerpanbHoOi uMdpoBoOT
reonoro-reodi3uyHoi mogerni

Ha cyyacHomy eTani noctae HarajsibHa HeOO-
XiOHICTb Y CTBOPEHHI iIHTerpanabHOi LMppPOoBOI
reonoro-reo®isnyHoi moaeni, aka 6 mictuna
NoBHY iHpOpMAaL,lo Npo reosiorivHy 6ynoBy
ripCbKOro MacuBy Ta YNHHUKK HGOPMYBaAHHS i
KOHLLeHTpaLlii ByrneBOAHEBMX ra3iB y Mexax
NEeBHWX reosIoriYHNX CTPYKTYP, a Takox 3abe3-
nedvysasa NPOrHO3HY OLHKY CKyN4yeHb METaHy
Yy Mexax PiBHOCTPYKTYPHUX MPCbKNX MaCUBIB.
[eonoro-reogisnyHa Mogesb, NO CyTi, € YHIBEP-
CaflbHUM NPOAYKTOM [e0n0ro-reodisnyHmx
nocnigxeHb. BoHa akymynioe BClo iHpopma-
L0, HAaKOMWYEHY Ha PIi3HMX CcTagigax, — Big
MOLUYKY | PO3BIAKM A0 OLHKWX 3anaciB i OCBO-
€HHA popoBuwa. [onoBHA MeTa CTBOPEHHY
reonoro-reo®isnyHoi Mmoaeni — 3abesnevyeHHs
OCHOBM /151 064NCNEHHS Pi3HNX DISNYHNX NOJIIB
[Buxa, TuwieHko, 2008]. feonoro-reodisnyHa
Mopfesnb 3abeaneyvye nocnifoBHe iHTerposaHe
HaKOMUYEHHS pe3dyNbTaTiB MPOBEAEHNX re0no-
ropo3BiayBasibHUX POOIT, iX BUKOPUCTAHHS ANs
MPOEKTYBAHHSA HACTYNHWUX (OeTani3auinHmx)
CTapili 3 BignoBiaHMM 0OI'PYHTYBaHHAM TEXHIKO-
€KOHOMIYHUX, reosIoro-eKOHOMIYHMX OLHOK, a
TakOX aHasni30M iHBECTULINHUX NPOEKTIB Ha
po3p0obKy poaoBuLLAa (NOKNaay) Ta NPoeKTy-
BaHHS i CynpoBOAY BiANOBIAHNX NPOMUCIOBUX
NMpoLeciB.

MpoLec po3pobku iHTerpanbHOi LMPPOBOI
reonoro-reodi3nyHoi Moaeni ripCbkoro ma-
CUBY, poaoBuLLa abo WaxTn CKNagaeTbes i3
DeKinbKox eTanis, NOCNIAOBHICTb Ta 3MICT SKNX
MOXe BiPISHATUCHL 3aJIEXHO Bif, 3aBAaHb A0-
CligXeHb, iHPOPMaTUBHOCTI NEPBUHHOI reo-
NOriYyHOI iHpOopMaLlii, CKNagaHOCTI reonorivyHoi
OynoBK, NPOSBY EHO0- Ta €K30rEHHUX reosio-
rYHMX NPOLECIB, TEXHOFEHHMX BMNBIB TOLLO.

[Mpouec CTBOPEHHS iHTerpanbHoi Lmdpo-
BOI reosioro-reodisnyHoi Moaeni BKIoYae Taki
eranu:

1) po3pobka cTpykTypn B;

2) obpobka Ta BBeAEHHS BUXIOHOI iIHPOpP-
mauii B b
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= Mi4roTOBKa reosoriyHoi iHpopmauii onisa
il BBEAEHHSI B CUCTEMY;

® HanoBHeHHS 6a3u iHpopMaLjieto reosno-
riYHOro OoNpPoByBaHHS 1 reodi3NYHNX BUMIPIO-
BaHb;

® CTaTUCTUYHWUI aHani3 NepPBUHHUX Fe0sOo-
FYHUX JAaHNX, KOPUTYBAHHSA MOMWOK, FPyny-
BaHHA  [OaHWX, 3aBipeHHs 6a3u, BUSIBNIEHHS
3aKOHOMIPHOCTEW;

3) reomoaentoBaHHs:

m jHTepnpeTauia gaHnx reosioriYyHoi pos-
BiOKMW;

®m CTBOPEHHS KapKacHUX Mopjenen npo-
CTOPOBUX 00’EMIB;

® CTBOPEHHS BJIOKOBMX (BOKCESIbHUX) MO-
nenem;

®m re0CTaTUCTUYHUIA aHasi3 NPOCTOPOBUX
naHunx, Bapiorpadisi, BA3Ha4eHHs 3aKOHIB NpPO-
CTOPOBOI MIHMBOCTI (aHi30Tponii) reonoriy-
HUX XapakTepPUCTUK.

Lli gocnigxeHHsa BuMaraloTb BUSHAYEHHSA
onTUManbHOI CTPYKTYpK Ta popmartis B, oc-
HOBHWX OnepaLin npouecy npoektysaHHs B/,
a TakoX PO3PO0OKM ameKkBaTHUX METOLIB iH-
dopmaLinHOro MoaesntoBaHHA ripCbKUX Macu-
BiB, LUAXTHWX MOJIB Ta LLAXT.

[Mpy CTBOPEHHI TPUBUMIPHUX MoAenen
LLIaXT BUKOPUCTOBYOTbLCA KOMOIHOBaHiI moaeni
(3mebinbLioro noniroHanbHi, meHwe NURBS Ta
napamMmeTpuyHi mogeni). KoxeH 3 BuaiB moge-
ner moxe 0yTM 3acTOCOBaHUI ansa Bigodpa-
XEHHS Pi3HUX XapakTepucTuk ob’ekTiB. Tak,
napamMeTpuyHi MoaenNi BUKOPUCTOBYIOTLCS A4
onuncy KoHoiIrypaduii i npocTopoBoi reomMeTpii
BMPOoOOK [HazapeHko, XomeHko, 2009]. Moni-
roHasnbHi (KapKacHi) Moaeni 3aCTOCOBYOTbLCA
ONs Onncy reoMeTpii NOBEPXOHb | 3aMKHEHMX
reoMeTpuyHux o6’emiB (Moaeni Tin, nnacrTis,
noknagis, BUPoOokK), 6J10KOBiI (BOKCESBHI) MO-
neni — ons onucy SIKiCHNUX XxapakTePUCTUK reo-
JIOriYHOro NPOCTOPY B PiI3HUX MOro TOYKax.
KoxeH 3 BuAiB Moaenen BUKOPUCTOBYETLCS
Ons onucy pisHmx rpyn 06’exTiB, Npu LbOMY
YacTuHa Moener Mmoxe 6yTu CTBOPEHA K No-
xigHa BiA, nonepeaHix. Hanpuknag, kapkacHi
MoZeNi CTBOPIOKOTLCS Ha 6asi napaMeTpUYHmX,
a 6110KOBI (BOKCEbHI) — Ha 6asi 9k napameT-
PUYHUX, TaK i NOAIrOHaIbHUX MOAENEN.

AKLLo My 6epemMo 3a 06’EKT MOAENIOBAHHS
reosioriyHOro cepeposullia pPogoBuLLe, WO
PO3pPOONAETLCA LIAXTHUM CNocobom, To 3
GYHKUIOHANIBbHOT TOUYKM 30pY KOMIMIEKCHA MO-
Oenb Lboro 06’ekTa OXOMnJIoe:
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— MOZENb NiA3EMHUX LLUAaXTHUX BUPOOOK;

— reonoriyHy Mogenb poaoBULLA;

— MOZeNb NoBepxHi (TonorpadiyHa kapTa,
Mopaens Oyaisenb, cnopyan);

— MojAeni AMHaMiyHUX NPOLLECIB, Y TOMY
4yncni ra3o4NHaAMIYHNX ABULL,

— MOAeni  HanpyXeHo-aedpopMOBaHOro
CTaHy FipHMYOro MacuBy;

— MoAesli TeXHONOoriYHKX 00’ eKTiB i Mpoue-
CiB (KOMYHiKaLii, NpoLeciB ripHN4oro BMpo6-
HULTBA 3 BUAOOYBaHHA Ta TPAHCNOPTYBaHHS
KOPWUCHOI KONasnMHW Ta iH.).

Bci ui mogeni MoxyTb OyTU CyMillleHi B
€OVIHOMY iHpOpMaLiHOMY NPOCTOPI | BUKO-
PUCTOBYBATUCA AK iIHTErpasnbHa umdposa reo-
noro-reodi3mnyHa Moaersb.

3 MeTOol0 BignpautoBaHHA MeETOAMKN MNOOY-
[0BU TPUBMMIPHOT MOAENi NOPOAHOro MacuBy
obpaHo TecToBy AiNsAHKY bexaHiBcbka-3, 110
3HaAXOOUTbCS B LIeHTpasibHil YHaCcTUHI AflMasHo-
Map'iBCbKOro reonoro-npoMmMcioBOro pamoHy
Jonbacy, Ha aky y 2004 p. «Cxig APrT» Bn-
nana TOB «J[loHb6accyronbMHBECT» reonoriy-
HUI BUCHOBOK MPO CTaH 3anaciB BYrifIbHOro
nnacTa iz (paroHy bexaHiBCbknin-3) B Mexax
OLLIHIOBAHOI NJIOLLi AN151 OTPMMaHHS NileH3ii Ha
ix ekcnnyartauito. BCboro B Mexax OUiHIOBaHOI
nioLwi nigpaxoBaHo: 6anaHCoOBMX 3anacisB ka-
Teropii C1 — 929 Tuc. T; 3abanaHcoBux 3anacis
kaTeropii C133°" — 1092 Tuc. 1. Byrinns nnacta
BiAHOCUTLCSA A0 Mapku X, MOXe BUKOPUCTO-
BYBaTUCS A5 BUPOOHULTBA KOKCY. B reonoriy-
Hill OynoBi palioHy 6epyTb y4acTb Biaknaam
CepeaHbOoro i BEPXHbOro kapboHy, NepekpuTi
YTBOPEHHSAMM Tpiacy, BEPXHbOI Kpengmn i na-
neoreny. BnacHe us gingHka cknageHa nopo-
JamMn cepegHboro kapboHy (cBiTn C23-Cyd),
AKi NepekpuTi YeTBEPTUHHUMMN Bigknagamu.
Y CTPYKTYpPHOMY BiHOLLEHHI paioH NpeacTas-
JIEHUI NiBHIYHO-CXIAHUM KPpUAOM BaxmyTcbKoi
YNOroBUHU, yCKNaaHEHM OpPiOHOIO CKnaayac-
TicTi0. Po3rnsaayBaHy AiNSHKY NPUypoYeHO A0
cxigHOro 3ammnkaHHsa FonyBiBCbKOiT CUHKIHAMI,
Wwo mMae GopMy aHTUKIIHANIBHOIO NIOHATTS,
ke oTpuMano Ha3By bBexaHiBCbKOi aHTUKIi-
Hani. Y panoHi poO3BUHEHI HACYBW, MPUYPOYEHI
B OCHOBHOMY [0 KPYTUX KPpUN cKNagok. Han-
BinbLwi 3 HUX (3 NiBHOYI Ha NiBAEHb): MiBHIYHO-
HoHeubknin, Map'iBCbknin, AnMasHun Ta iH.
LinaHka po3TawioBaHa B 30Hi, 0OMeXeHin 3
niBHo4Yi Map'iBCbkMM HacyBOM, 3 NiBOHSA Af-
Ma3HMM HacyBOM. Map'iBCbku1in HACYB € perio-
HaNbHUM, MPOCTAraeTbCs 3 MiBHIYHOro 3axoay
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Ha MiBAEHHWI CXig Manxe No MiBAEHHIN MeXi
MOLUMPEHHS KpenaoBux Bigknanis. Ctpaturpa-
diyHa amnniTyga Hacyey — 1600 m. MapgiHHA
MAOWMHM 3MILLEHHS HA NiBOEHb Nig, KyTOM
35-75°. AnMasHuin HacyB TakoX € perioHasb-
HUM. BiH mMae niBoeHHe nafiHHA nifg KyToMm
20-60° i ctpaturpadiyHy amnnityaoy 4o 1400 m.
Ha ananisoBaHin aingaHui bexxaHiBcbka-3 HacyB
3adikCoBaHMM reonorivyHO 3MOMKOI0 Ta PO3-
KpUTUIA BYPOBUMU CBEPOJIOBUHAMM.

Ona mopenioBaHHSA FpCbKUX MacuBiB Ta
LLIaxT BUKOPUCTOBYIOTLCS, SIK NPaBuio, NpPoCTo-
poBi B1, ski onTMMi30BaHi ans 36epiraHHs 1 BU-
KOHaHHSA 3anuTiB 00 AaHWX NPO MNPOCTOPOBI
00'ekTn. Y TOW Yac gk TpaguuiiHi B, MoxyTb
36epiratn 11 06POBAATY YNCNIOBY M SAKICHY iH-
dopmauio, npoctoposi Bl maloTb po3LWMpPEHY
GYHKLIOHANBLHICTb, WO A03BONSE 30epirat Lj-
JlicHe BimoOpaxeHHsi MPOCTOPOBOro 00'ekTa, Lo
NOEOHYE FK TPaAULINHI BUAN AaHMX (ONUCOBI
abo aTpunbyTmMBHI), Tak i reciHpopMaLinHi (oaHi
Mpo NonoXxeHHs o0b6'ekTa B npocTtopi). MpocTo-
poBi B/l LO3BONSAIOTL BUKOHYBATM aHaNITUYHI 3a-
NMUTK, WO MICTATb MPOCTOPOBI onepaTopn ongd
aHanisy NPoOCTOPOBO-JIONYHMX BiAHOLLIEHb 00'EK-
TiB. Y 3B’A3KY 3 UMM HEobOXiagHUM eTanom po3-
POOGKN TPMBUMIPHUX KapKaCHUX Ta OIOKOBUX
MOZENEN rPCbKOro MacuBy Yy Mexax BYrifibHOi
ninsHkn bexaHriscbka-3 € ctBOpeHHs B, HasiBHOI
reonoro-reodi3anyHoi iHdopmauii, gka MicTu-
TUME KOMMNEKCHY iHhopMaLLito NPo Lel 00’ exT i
CnyryBaTtMe OCHOBOIO 11 PO3POOKN iHTErpasb-
HOT LMDPOBOI reonoro-reodisanyHoi Mogeni.

Mpouec npoekTtyBaHHa B[l BkntoyaB Taki
eTanu, Ik KoHLenTyanbHe MOAENIOBaHHS Mpea.-
MeTHOi obnacrTi, noriyHe Ta di3nyHe Moaento-
BaHHS B/I.

[ns nepworo etany xapaktepHum 6yno
BUKOpUCTaHHg anapaty ER mopentoBaHHA Ta
meTogonorii SSADM [SSADM 4+, 1996 ], wo
[03BONNO:

1) BU3Ha4MTU O00'€KTU (CYTTEBOCTI), OaHi
Mpo AKi NOBUHHI yTpMyBaTucs B B1;

2) BUSIBUTU 3B'A3KM MiX CYTTEBOCTAMU;

3) BM3HA4YUTM OCHOBHI BNacTUBOCTI (aTpu-
OyTun) 06'ekTiB, AKi OynyTh 30epiratuca B b/,

4) BUABUTU 3B'A3KN MiX BJIaCTUBOCTAMMU
00'ekTa;

5) i3 BMKOpUCTaHHAM npouenyp Hopmari-
3aLii NpoBecTN HeOOXiOHI NepPeTBOPEHHS MO-
neni npegMeTHOI 06nacTi, Wo B NoAanbLLIOMy
[03BOJIIE CTBOPUTK AeKifibka Tabnuub i3 3a-
rasibHOi TabnuLi;
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6) cknacTu noriyHmin 3annc 3arasbHoi Tad-
L, WO BKJIHOYAE BCi BNACTUBOCTI 00'EKTa;

7) BU3Ha4YMTX onepawii npy BUKOPUCTaHHI
TabnuMub i CTBOPUTU HA iXHilA OCHOBI 3aNUTK;

8) cTtBopuTM popMKU BBEOEHHSA OAHUX i
dopmu 3BITY.

Ons po3pobku B Ta CTBOPEHHS TPUBU-
MipHOT MOAeni ripCbkOro Macuey BUKOPUC-
TaHO reoiHpopmauiriHy cuctemy K-MINE, y
akin nepepbayveHo poctyn no B/ Big pi3HMx
BUPOOHUKIB. Mpun LubOMY AN AKX pilleHb
3aCTOCOBYETLCS NPAMUA AOCTYN (Hanpuknaa,
FireBird SQL Server), a Takox O0CTyn 4yepes
cneujanbHi apariBepun podoTn 3 AaHMMK cepe-
posuwa Windows (ODBC, ADO). OgHum i3
HaNMOLWMPEHILWMX BapiaHTIB NigknovyeHHsa B/,
yepes apansepun ODBC yn ADO € MS SQL Ser-
ver. [psamunin 4OCTyn Jae 3Morv NOBHICTIO Ke-
pyBaTu cepBepoM: cTBOptoBatn HoBy B/ ans
HOBOro poaoBuLla, oojasatu, penarysaru,
BUJTyHaTM KOPUCTYBALbKI 1 CUCTEMHI TabnuLi,
BMKOHYBaTW iHAEKCaLuitio Towo. Y pasi BMKO-
PUCTaHHSA CTaH4APTHUX ApanBepis Ons [o-
CTyny nonepegHbo MoTpibHo cTBopuTn B,
iHCTpyMeHTaslbHUMK 3acobamum BUGpaHoi cep-
BepHOi nnatgpopmun, 4OCTyn A0 napamMeTpis B/,
npu ubomMy obmexeHnuii [Meriep, 1978; Tabak-
MaH, Typeuxuin, 1991; Teopus..., 2002].

Mepen po3pobkoto cTpykTypu B none-
PeaHbO BMBYEHO HasiBHY JOKYMEHTALLIO 3 reo-
JIOriYHOT PO3BiaKkKM No AinsHui bexaHiBcbka-3
Ta oundpoBaHO reonoriyHi matepianu. Lie Bu-
3HA4YWNO 3arasbHy KinbkicTe Tabnuub y B, Ta
IX CTPYKTYpY.

[na piritanisauii po3pisdis cBepPA10BWH BU-
KopucTaHa nporpama DigitTopo, sika go3Bonse
MacLiTabyBaTu pacTpOBi PUCYHKW i 3HIMATn 3
HUX iHDOpPMaLLo MPO reOMEeTPUYHI NapameTpu
OKpeMUuxX efnieMeHTIB ripcbkoro macusy. pu
LbOMYy cTpaTturpadiyHa, NiTonoriyHa n iHwa
(HereomeTpuyHa) iHdoOpmMauia BKa3yeTbCS
y BUMNA4i NPUMITOK 40 OKPEMUX NPOoLIapKiB.
Y nogansLiomMy iHGopmMauia 3 TEKCTOBUX dan-
niB nepeHocuTbcsa A0 KHUr Excel, oe sunpas-
NF9ETLCA Ta YyNOPSAKOBYETLCA A1 3PYHHOro
BUKOPUCTAHHS.

Mpu po3pobui cTpykTypn B, BU3HAYEHO
TMNN TabnuLb | BCTAHOBIEHO 3B’ A3KM (pensiuii)
MiXX HumK. Llen npouec BUKOPUCTOBYETLCS
ansa Hopmanisauii ctpyktypu B/ Ta opranisauii
3py4YHOCTEN Npu PoOOTi i3 AaHUMM.

Mpouec HanoBHeHHS B/], BktoyaBs Taki one-
pauii: 3anOBHEHHS AO0BIOHWKIB; 3aNOBHEHHA
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Tabnumui cBepas1IoBUH ab0 OMNOPHUX TOHOK BMPO-
00K; 3anoBHEHHs Tabnuui iHKNiHOMEeTpIl; 3a-
MOBHEHHSA Tabnuub OaHMMK ONpPOBOYyBaHHS,
cTpatuirpadiyHMMu 1 NiToNOriYHMMU BiLOMOC-
TAMU; NepPeBipKa BMICTY BUXIOHWX AaHNX HA Ha-
SIBHICTb MEXaHI4HUX | NOFYHMX MOMMUINOK, iX
KOPUryBaHHS; 3aCTOCYBaHHS METOAIB CTaTUC-
TUYHOIrO aHanigdy, rpynyBaHHS iHTEPBaniB ONpPo-
OyBaHHS; 3aBipeHHst B, Mpuknag HanoBHEHHS
Bl HaBepeHo Ha puc. 1.

3 MeTOol0 CTBOPEHHS NPOCTOPOBOI TPUBK-
MipHOi MOAEeNi BYriNbHUX MAACTIB Ta poaoBuLLA
(puc. 2), aka B noganblLOMy BUKOPUCTOBY-
€TbCsa AN Bidyanizauii iHpopmaLii, nodbynosu
reosiorivyHMX po3pisisB, NigpaxyHKy 3anacis Ta
MOLENOBAHHS HamnpyXeHo-A4edOopPMOBaHOIro
CTaHy MOPOAHOr0 MacuBy, 3aCTOCOBYETbCH
cneuianisoBaHUM iIHCTPYMeHTapin reoiHgpop-
mauinHoi cuctemu K-MINE.

leopenauirHa B, reonoriyHoi iHdopmauii
CTBOpIOBanacs 3 BUKOPUCTaHHAM crewianiso-
BaHoro moayns ArcCatalog 9.3 (ArcGis 9). Ina
uboro B ArcCatalog 4epe3 KOHTEKCTHE MEHIO
©yno cTBopeHo HoBy B/l i3 BignoBigHot opra-

Hi3aujieto HabopiB knaciB NPOCTOPOBUX 0O’ EK-
TiB. baza reogmaHux MicTUTb Habopu knacie
006'eKTiB, aBTOHOMHI OO'€KTHI knacu, knacwu
NMPOCTOPOBUX 00'EKTIB, KNacK BiOHOLLEHb i aT-
pnbyTnBHi gomeHn. O6'ekTHI knacu 36epiraloTb
€NeMeHTN i MalTb NigTUNM Ta aTpubyTUBHI
npasuna (y 6a3i reogaHux «00'eKTHUIM knac» i
«Tabnuuga» € cuHoHimamun). CtBopeHa B/l 3a-
BaHTaxeHa B ArcMap, ae BigHOCHO iHpopMmaui
BEKTOPWU30BAHOI re0sIorivyHOI KapTy BU3HAYEHO
KJ1lacu NPOCTOPOBUX 00’ EKTIB i3 BiANOBiAHUMN
aTpubytamu.

3aBepuwanbHUM €eTanoM AO0CHIOXKEHb €
po3pobka anropuTMy Ta NporpamMHUxX Moaynis
3 METOI0 BU3HAYEHHA HanpyxXeHo-aedopMo-
BaAHOr0 CTaHy NOPOOHOro MacuBy Ta OLIHKK
Moro cTinkocTi. B 3aranbHoMy BUrnaai anro-
PUTMK PO3PaxyHKy HanpyxeHo-aedopmMoBa-
HOro cTaHy ¢pparMeHTy reosioriyHoOro MacuBy
3 BUpoOKamu OinaTbCsa Ha ABi kaTeropii: anro-
PUTMU 3 BUKOPUCTAHHSAM YUCENBbHUX METOLIB
Ta anropytMM 3 aHaiTU4HUM  PilLEHHAM.
KoxHa rpyna anropntmis Mae CBOi nepesarm i
HeOonNiku.

2| MINE_COAL (C:\Users\tanin\Documents\16789_2\k-mine2\coal_geo2.ini) [=] &=
baza p,armmx Mpocmotp  TMpoextig WreTpy Hacrpoiikn 7
| 5w &ed ™ g EE
D [N= cke. | Iy |z % P [v.p [Tun cxe. |ray6una  |NOTE -~
| 1/321 5385015550 74778161100 138,700 85015550  77816,110| deransHoii passeary 97,120/ @
2 1041 5384775,320 7475774940 156,600 84?’?5 320/ ?W?‘LMU JDeraneHoii pasesaru 158,300
: 3_1138 5386255, smf 7480403510 110,?013j 86255,680 90403510 fleransHoit passears 77.070
4/1593 5386406,450 7477144030 202,000 86406,450) 77144.030 LeransHoii paseearu 121,270
| 51?5? 5386368260 7479376470 118800  86368.260 79376470 LeransHoit passeaxu 227,150
] B?1?BB 5386421700 74788531400 142.700 86421700 ?%3140 DeraneHoil passearu 267.000
1 7/1769 | 5386411100 7477626560 188500  BG4T1100 77626560 Merancwoli paseeary 553.700|
4 > M+ — &) [4] EEI|
3 F%
D |rngﬁuﬂa ll'mdma IMouJ.Hom;E.‘rpsr umenll:aura [I.lee'rc‘rpar. |l'|upma II.lBe'r Nuro ]Llh'pwc Nuro |~
M 2107 9000 9,000 K4 |41 (41) roHa
2108 104100 1.410 K4 141 (41) WIBECTHAK.
| 2109 11030 0620/K13 rOMGHBI MAACT PaBOYEHt MOLIHOCTH
2110/ 22,030 11,000 kB3 CnaHew necyaHeli
: 2111 22130] O, 1EI]_ kB3 YronbHBIA NNSCT HepaGoyei MOWHOCTH
|| 2112 41,130 19,000 kH3 NIECUBHIK MENKOSEPHUCT IR
|| a3 54 130) 23,000 kH3 NECYAMUK MEKOIEPHUCTBI
1 2114 66130 2,000 kH3 CASHEI NECYaHBIR
3 2115] 67,290, 1,160 kH3 KYHEPABUMK £ :
2116 88,290 21,000 K2 |61 (61) MECHAHHK, MEKOIEPHUCTEIR (Kemem(2) (38000000
| a7 94290 6000 K2 |61 (61) CaHew NEcYaHEN 50(50) é .
218 | 103230 9,000 K2 |61 (51) ECHAHK MeKO3EPHUCTLIN PREmaniz) 3 s
[ 219 | 105290 3000 K2 [B1(61)  cnameu ramctuin B
2120 108060 1.770.K2 [BL61L lusmncrion ) E\
T [4] »
KonoHka no ck |Hrmnunwerpm| Tamrmtam]

Puc. 1. BeegeHHsa gaHux no ceepasiosnHax y b,
Fig. 1. Input wells data in a database
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Puc. 2. TpuBnMipHa MOAeNb 3aNraHHs BYrisibHUX NAACTiB pO60Y0i Ta HEPOBOUOi MOTYXKHOCTI MO AINSAHL

BexaHiBcbka-3

Fig. 2. Three-dimensional models of the coal layers of the working and non-working thikness in the section

Bezhanivska-3

Ak nNpaBuno, TO4HE aHaNTUYHE PILLEHHS
OTpUMaTh HEMOXIINBO, | BOHO BMMAarae 3Hau-
HOi po60TU 3 NOOYA0BU A0CTATHLO aAeKBATHOI
MaTemMaTun4Hoi moaeni. BogHo4vac KiHLeBi 00-
YnCNoBasbHi BUTPATU HA OTPUMAHHS PE3YJib-
Taty aHanitTu4HUMK MeTogZamMm  PakTUYHO
NiHiNHI Big, Habopy BXigHMX gaHux. Ha npotu-
Bary, YNCeNbHI MeTOOM, HaBNaku, 3gaTHi gaTn
MPUNHATHE PILLEHHSA NPy MiHIMyMi BUTparT (y
pasi BUKOPUCTAHHSA BXE iCHYI0UYUX peanisaLin
6a30BuMX anropmUTMIB), NPOTE 0OYUCTIIOBASIbHI
BUTPATM B KPaLLMX BUMAAKaX 4OCAraloTb NOAi-
HOMIa/IbHOrO PIBHSA Big, 0O6CAry BXiAHUX OaHNX
mogeni. Cepen uux MeToaiB BiAOMILLMMU €
METO/, CKIHYEHHUX PI3HULLb, METOL, CKiIHYEHHMX
€N1eMEHTIB, METOL, TPaHNYHNX ENEMEHTIB, MeTO,
FPaHNYHUX iHTEerpanbHUX PiBHAHb Ta iHLI Me-
TOOM, AKi OTPUMANN BENVKE PO3MNOBCIOAXEHHS
B iHXXEHEPHOMY | HAQYyKOBOMY CepeLoBULLaX Npu
BUKOPUCTaHHI MNOTYXXHOT 004YUCSIIOBANIbHOI TEX-
Hikn. [MpoaHani3oBaHo Ui METOAM Ta BU3HAYEHO,
O BUKOPUCTAHHA MoAudiKkOBAaHOro mMeToay
rPaHNYHNX eNeMeHTIB € Halbinbw edekTuB-
HUM 0191 PO3B’A3aHHS PO3MNAAyBaHOro Kiacy
3aga4. Po3B’A30K 3a4a4i Npo po3noain Hanpy-
XeHb B AOCHiAXyBaHin 061acTi, B MacuBi Ha-
BKOJIO BMPOOKM (BUPOOOK), BUKOHYETBLCS Ha
niacTasi yMOB (HarnpyXeHb, NePeMILLEeHb), WO
3a[al0TbCs Ha rpaHuLi 06nacTi — Ha NOBEPXHi
BUPOOKU. TOYHICTb BUPILLEHHSA 32424 METOLOM
rPaHNYHNX ENEMEHTIB € BULLOIO, HIX IHLLINMU
yucenbHMMK MeTogamun. Po3pobneHo anro-
pUTM Ta NPOrpamMHni MOayJsb PO3PAXyHKY Ha-
npy>XeHo-0edOopMOBaAHOro CTaHy NOPOLAHOro
MacuBy 3 BUPOOKOIO, KNI OAE MOXJIUBICTb
BM3HAYUTU PO3MOAIN HAaNpyXeHb i aedpopma-
Lin y Mexax AOinsHKM reonoriyHoro cepeno-
BMLLA.
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BucHoBku

TakM YHOM, OBI'PYHTOBAHO FOI0BHI MPUMHLMMNN
Ta METOAM MOAENOBaHHS CTaHy reosioriYyHoro
cepenoBsuLLa, METO SKOro € iHpopMaLinHO-
aHaniTMyHe 3abe3nevyeHHss CUCTEMMU MOHITO-
PWHIY Mirpauiji Ta yTBOPEHHS CKYN4YeHb MeTaHy
B BYFi/IbHUX POAOBMLLAX | LLIAXTAX, & TaKOX Npo-
FHO3YBAHHSA re0AMHAMIYHUX SBULLL, Y TiPHUYMX
BMpPOOKax. 3anponoHOBAHO METOA0JIOrII0 | Me-
TOOMKY CTBOPEHHS iHTerpanbHux umdpoBmx
reonoro-reodi3anyHnx mMmogenen ta Gopmy-
BaHHS LiNbOBUX iHTerposaHux B/ reonoro-
reodisanyHoi iHdopmauiji. Ui mogeni, okpim
npob6nemMn nokanisauii Ta mirpauii Byrnesof-
HeBWX rasis, 003BOJISOTb BUPiLLIyBaTM 000aT-
KOBO 3HAYHY KiNbKiCTb 3334, Cepef, AK1ux Cif,
BMOKPEMUTU Taki: FreoOMeTpu3aLlis Nnoknaais ta
KBasliMeTpia FipCbKOro mMacwuBy, nigpaxyHOK
3anacis Ta BUKOHaHHS reos1oro-eKOHOMIYHUX
OLiHOK; MiaHyBaHHA poboTKn waxT npu pos-
KPUTTi Ta BignpauloBaHHI MaacTiB PiSHUMU
cnocobamu; MOLENOBAHHS HaMNpPyXeHo-ae-
GOPMOBaAHOr0 CTaHy NOPOAHUX KOMMIEKCIB,
OLLiHKa CTIAKOCTI ripcbkoro Macuy; po3pobka
nnaHis Nikeigauii asapin Towo. NpencrasneHi
OOCNIAXEHHS Ta po3pobieHi METOAMKN MO-
XYTb OYTU OCHOBOI PO3POOKU iHTEerpanbHoOI
€KO0J10ro-ripHNYyo-reosIorivHoT UM@pPoOBOi MO-
neni ta iHdopmauiiHo-aHaniTM4Horo 3abeane-
YEHHS BCiX eTaniB i BUAiB HAYyKOBO-A0CiIAHUX
Ta ekcniyaTtauiiHux pobiT 3 BMBYEHHS Ta yn-
paBfiHHA HEOe3NeYHMN reonoriYyHUMN NMpPo-
uecamMm Ta SABULLAMU Y MeXax BYrifIbHUX
POLOBULL, Ta LLAXT.
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