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1. Iucepralist npucBsYeHa BUPIlIEHHIO aKTyaJbHOI HAyKOBO-TE€XHIYHOI Tp06JeMy BCTAaHOBJIEHHS 32aKOHOMIpHOCTE !
3MiH Hanpy>kxeHo-1e(POPMOBAHOr0 CTaHy ra30HACUYEHUX CTPYKTYPHO-HEOOHOPIIHUX MOPIi[ i/ BIIJIMBOM TipHUYUX
po6iT, eMicii rasiB MeTaHy Ta [JO4ipHiX IPOILYKTiB PO3NaAy pPaloHy B ripHUYi BUPDOOKH, a TAKOXK OOI PYHTYBAaHHS
KOMIIJIEKCHUX [TOKa3HUKIB PU3MKiB He6e3IIeYHNX CLIeHaPiiB pO3BUTKY reOMEeXaHiYHUX i ra304HaMIYHUX IIPOLECIB B
IIOPOJIHOMY MacUBi, po3pO0KM METO/IB i IPOrpaMHO-TEXHIYHUX 32CO0iB FeOMEXaHIYHOrO Ta pasioOMeTPUYHOIO
KOHTPOJIIO TapaMeTpiB 6€3[1eKU BUPOOHUYOr0 cepeoBuILa WaxT. [lofanpmnii pO3BUTOK OTPAMaa MaTeMaTU4Ha
MOJeJIb 1711 OL[iHKY 30H PyMHYBaHHS B ra30HACUYEHUX Ta OOBOJIHEHMX TiPChKUX NOPOTIAX, SIKa BiIPi3HIETHCS

CIIiJIbHUM YpaxXyBaHHSIM IIPUPOJHUX CTPYKTYPHUX AedeKTiB, MaricTpajabHUX TPillUH, IIAPYBAaTOCTI MOPiz,



IIJIACTOBUX Ta30BMX TUCKIB, HASIBHOCTI BOAY B TPILIMHAX i I10PaX, a TAKOK BU3HAYEHHSIM iHBaPiaHTIB KOMIIOHEHT
rosioBHUX AedopMalliil, SKi XxapakTepuayoTb 3MiHU QOpPM i 06'€MiB IOPOBO-TPIMIMHHOTO IIPOCTOPY, e POPMYIOTHCS
0671aCTi ra30BOTO XUBJIEHHS B ITPOLieci BeeHHs TipHUYuX poobiT. Biepie Ha 6a3i mapameTpiB opieHTallii cucTemM
TPIllIMH i KyJIbOBOI YaCTMHU T€H30pa AedopMalliil BCTAHOBJIEHI 3aKOHOMIPHOCTI 3MiH (popMU Ta 06'€MiB IOPOBO-
TPIIIMHHOIO IIPOCTOPY Ha Pi3HUX €Tarax BipaloBaHHA CYyMiKHUX J1aB. OTpYMaHi CIiBBigHOIIEHHS, 110
BCTaHOBJIIOIOTh B3a€MO3B 13K I1apaMeTPiB FeOMEXaHiYHOTO MIPOLECY 3 TapaMeTPaMy ra30MHaMIYHOTO IIPOLIECY,
SKi MOXYTb OyTU iHTE€IpOBaHi B iHpOpMaliliHi cCUCTEMU TPEBEHTUBHOI'O KOHTPOJIIO CTAaHy BUPOOHUYOTO
cepenoBuIa WaxT. BcTaHOB/IEHA 3aTyxal04a KBa3ilepioguyHa 3aJIEXKHICTh €MiCii rady MeTaHy B CBEPIJIOBUHHY, 10
I03BOJISlE BU3HAYATY CXEMU PO3TalllyBaHHS CBEPAJIOBUH IJIsl MiiBUIeHHS e(peKTUBHOCTI Aerasalii. Bnepie
BCTAHOBJIEHO CTiMKUI B3a€MO3B'SI30K MK IMHAMiKOIO 3MiH KOHLIEHTpallii METaHy i HaBeJ€HOIO KOHIIEHTPAlLli€10
[IPOAYKTIB po3NaAy PafoHy B Jiala3oHi BiXWUJEeHb Bif cepelHbOoro 3HayeHHs + 20 %. [lomanbiumii po3BUTOK
OTPMMAaB METOJ] KOHTPOJIIO 6€3[1€YHOr0 CTaHy ripChbKUX MOPif, KU Bifpi3HSI€TbCSI BAKOPUCTAHHSIM BCTAHOBJIEHUX
B32€MO3B'SI3KiB Mi>K 3MiHaMM TapaMeTPiB CUCTEM TPIllIUH Ta 3MiHAMU aKTUBHOCTI ajb(a-BUIIPOMiHIOBAaHb OKPEMUX
i30TOII1iB pafioHy, KOHLUEHTPALill METaHYy i iX CIiBBiIHOLIEHD. [loganbmnii pO3BUTOK OTPMMAaB METOJ, OLIIHKY PiBHIB
Oe3neKy BeleHHs IipHUYUX POOIT, IO BifPi3HSIETHCSI KOMIIJIEKCHUMU MTOKa3HMKAMU, SKi BUBHA4al0Th TOTOBHICTb
[IOPOJIHOTO MAacCHBY 10 HeGe3eYHUX CLieHapiiB PO3BUTKY reOMexXaHiuyHUX i ra3ouHaMidHuX NpoLeciB. [IokazHuKU
BM3HAYalOTh 338 CTATUCTUYHO 3HAUYLIOIO KiJIbKICTIO MapaMeTpiB MonepenHixX noiil abo 3a TpeH4aMu i aHaJIITUMHUMU
IIPOTHO3aMU [OAAJBIIMX MO 3 3aJIyY€HHSIM MOJIeJIel HEUiTKOI JIOTiKM Ta eKCIIepTHUX NpaBuil. Po3pobiieHo i
BIIPOBAJPKEHO PsiZi METOJMK, PEKOMEHIAlLill, IPOrpaMHOro 3a06e3Me4YeHHs Ta HOPMAaTHUBHUX JOKYMEHTIB: I[0/10
CII0COOiB yIIPaBJIiHHS CUJIOBUMU XapaKTepUCTUKAMU CUCTEMU "KPillJIeHHSI-MaCUB"; TEXHOJIOTiH Jerasallii; IporHosy
He6e3MeYHUX IIPOsIBiB TiPCbKOT0 TUCKY METOAOM PaZiOMETPUYHOIO KOHTPOJIIO; IPOTPaMHOr0 3a0€3I1e4YeHHs 3
MOJEJIIOBAaHHS FEOMEXAHIYHUX 1 ra30AMHAMIYHUX IPOLECIB, YIIPABIIiHHS [IEPCOHAJIOM i Bil1a/IEHOTO KOHTPOJIIO
oesneky; ramysesoro CraHgapry Ykpainn "Cucrema 3abe3nedeHHs HaJiiiHOro Ta 6€31e4YHOro (PyHKIiOHyBaHHS
ripHMYMX BUPOOOK i3 aHKEPHUM KpillJIEHHSIM. 3arajbHi TexHiYHi BUMOTrHK"; OCTaTOYHOI pefiaKliii rasy3eBoro
Cranpapry Ykpainu "Cucrema ynpasiliHHSI BAPOOHULTBOM i OXOPOHOIO IIpalli y BYTiJIbHIM IPOMHUCIOBOCTI YKpaiHu",
SIKUI perjlaMeHTy€e BUMOTH JI0 6€3[1€YHOr0 BeIEeHHSI MipHUYMX POOIT Ta YIIPABJIiHHS PU3MKAaMU Y BifTIOBIZHOCTI 3
MixkHapogHumu ctangapramu OHSAS 18001 Ta ISO 9001. Po3po6ku MatoTh COIliabHUA, €KOJIOTIYHUI Ta

€KOHOMIYHUH edekTu. EKoHOMIUHMI edeKT Bif, BIPOBaKEHHS 4,8 MJIH. IPH.

2. The dissertation is devoted to solving the actual scientific and technical problem of establishing the patterns of
changes in the stress-strain state of gas-saturated structurally-heterogeneous rocks under the influence of
mining, the emission of methane gases and radon daughter decay products into mine workings, as well as
substantiation of risks complex indicators of for the of geomechanical and gas-dynamic processes dangerous
development scenarios in the rock massif, development of methods and software for geomechanical and
radiometric control of the mines production environment safety parameters. The mathematical model for
assessing the destruction zones in gas-saturated and water-cut rocks has been further developed, it differs in the
use of the joint consideration of natural structural defects, main cracks, rock layering, reservoir gas pressures, the
presence of water in cracks and pores, as well as the determination of the main deformations components
invariants, which characterize the changes in the shapes and volumes of the pore-fracture space, where areas of
gas supply are formed in the process of mining. For the first time, regularities of changes in the pore and fracture
area shape and volume at different stages of the adjacent longwall mining have been determined basing on
parameters of fracture system orientation and spherical part of the strain tensor. The relationships were
formulated, which established interdependence between the parameters of geomechanical process and
parameters of gas-dynamic process, which can be integrated into information systems for preventive control of
the state of working environment in the mines. A decaying quasi-periodic dependence of methane emissions into
wells has been established, which allows you to determine the layout of wells to improve the efficiency of
degassing. It is further for the first time a stable interdependency between dynamics of changes in methane
concentration and reduced concentration of radon decay products when deviation of concentration change is
within + 20 % are disclosed. These interdependencies can be a basis for designing new methods for prediction



manifestations of geomechanical and gas-dynamic processes. The method of controlling the safe state of rocks has
been further developed; it differs in the use of the determined ratios between changes in fracture system
parameters and changes in alpha-radiation activity of some radon isotopes, methane concentrations and their
correlation. The method for assessing of the mining operation safety levels was further developed, it differs in the
use of the complex indicators that determine the rock massif preparedness for hazardous scenarios of the
geomechanical and gas-dynamic processes. Indicators are determined by a statistically significant number of
parameters of previous events or by trends and analytical forecasts of further events using fuzzy logic models and
expert rules. A number of techniques, recommendations, software and regulatory documents have been developed
and implemented: on the methods of controlling the power characteristics of the "support-massif" system; of
degassing technologies; forecasting dangerous manifestations of rock pressure using of the radiometric control
method; software for modeling geomechanical and gas-dynamic processes, personnel management and remote
safety control; Industry Standard of Ukraine "System for ensuring reliable and safe functioning of mining workings
with anchorage. General technical requirements”; the final version of the Industry Standard of Ukraine "Production
and labor safety management system in coal industry of Ukraine. Typical regulations”, regulating the requirements
for safe mining and risk management in accordance with international standards OHSAS 18001 and ISO 9001.
Developments have social, environmental and economic effects. The economic effect from the implementation is
4.8 million UAH.
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