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Pedepar:

1. Inceprarist Ha 30O6GYTTSI HAYKOBOTO CTYIIEHS LOKTOpa TEXHIYHUX HAyK 3a creuianpHicTio 05.15.02 - «[lin3zemHa
PO3poOKa poIOBUIL KOPUCHUX KoNlauH». — HaljionanbHUI TexHiYHUI YHIBepCUTET « I HIIPOBChKa MOJIiTeXHIKa»,
MiHicTepcTBO OCBiTH i Hayku Ykpainu, [JHinpo, 2025. [IpencraBieHa gucepTallis € 3aBepIIeHOI0 HayKOBO-
IOCJIiAHOI0 pOOOTOI0, B SIKill BUPILIEHO aKTyasbHy HAayKOBO-TEXHIUHYy IIPO6IEeMy 3 ONITUMI3allil TpoLeciB BULOOYTKY
BYT/IJIS Iin3eMHOl0 ra3udikallieio 3 yTuiizalieio ByIJIeKMCIOro ra3y B TEXHOT€HHOMY CEPeIOBUIL, SIKi IPYHTYIOThCSI
Ha 3aKOHOMIPHOCTSIX 3MiHU ITapaMeTpiB (OpMyBaHHS aKTHBHHUX 30H IiZI3eMHOr0 ra3oreHepaTropa Ta yTuiszatii

BYIJIEKUCJIOTO ra3y i JaloTh 3MOry c(pOPMYBATH €JUHY iHTETPOBAHY CUCTEMY KEPYBAHHS NIPOLECOM MiA3€MHO]



rasu@ikaii Byrisijis, ska MOXe CTaTH KaTali3aTOPOM [JIs1 BiJHOBJIEHHS €KOHOMIYHOI aKTUBHOCTI, CTBOPEHHS HOBUX
pobourx Miclib Ta 3aJIy4€HHs iHBeCTULiN Y PO3BUTOK ripHUYOA00YBHUX perioHiB. Ha ocHOBI aHai3y rinobaibHUX
TEHZEHLi} y BULOOYTKY BYTijljIs BCTAHOBJIEHO, 110 B HANOIMIKYE JECATUIITTS BOHO 3aJIMIIAaTUMETBCS KJIIIOYOBUM
€JIEMEHTOM CBiTOBOTO €HEPreTUYHOro 6ajiaHCy, 0COOJIMBO B KpajiHax, [0 pPO3BUBAIOTHCS, TA PETIOHAX i3 3HAYHOIO
3aJIEXKHICTIO BiJ TpAAMUIVHUX IKepeJl eHeprii. [l YKpainu, ne ByrijibHa IPOMUCIIOBICTD 3QJIMIIAETHCS BAKJIMBOIO
CKJIaJIOBOIO €HEPTreTUYHOTO CEKTOPY, OCOOIMBOro 3HaUeHHs HabyBae nuTaHHs ii TpaHcdopMaliii B yMoBax
ry06anpHOi JekapOoHisalii. BoeHHi fii Ta oB’s3aHi 3 HUMM pylHYBaHHS iHPPACTPYKTYPH YCKIIAIHIOIOTb
BIIPOBA/’)KEHHS BiIHOBJIIOBAHUX JKEPEJI €HePrii, [0 3yMOBJII0€ HEOOXiJHICTh NOMYKY €(PEKTUBHUAX TEXHOJIOTIYHUX
pilieHs AJ1s MigBUIIEHHS eKOJIOTIYHOI 6e3MeKy Ta MPOAYKTUBHOCTI BYTiibHOI ranysi. BCcTaHOB/IEHO, [0 CTPUMYIOUUM
(HaKTOpOM TPAAULIHUX TEXHOJIOrI BUNOOYTKY BYTijIs Ta Ooro nepepoOKU B HalO/IVDK Uil [IepCIeKTUBI € ixHii
3HAQYHUM €KOJIOTiYHUI BIJIUB, BUCOKI BUKUAY BYIJIEKMCJIOTO ra3y Ta 3pOCTAI0UNIA TUCK 3 OOKY MIXKHAPOIHUX
iHiniaTuB mozo gexap6oHisauii. ToMy B yMOBax TaKuX OOMEXXeHb BaXKJIMBUM HAIPSIMOM PO3BUTKY BYTijIbHOI
IIPOMUCJIOBOCTI € BIIPOBA/I)KEHHSI HOBUX TEXHOJIOTIH, 30KpeMa IifzeMHoi razudikallii Byrisuis, 1o fae 3Mory
NiABUIIMTY €(PEKTUBHICTh BUKOPUCTAHHS BYTi/IL, a JOAATKOBA iHTerpallis TeXHOJIOTIN yTuili3alii ByrieKucioro
rasy CIpusiITMMe eKOJIOTiYHiN afjanTalii ByriJIbHOI IPOMUCJIOBOCTI YKpaiHM [0 Cy4aCHUX IJ100aIbHUX BUMOT. Y
POO6OTi pO3IJISIHYTO KOMILJIEKC B3A€MO3B I3aHUX 3aB/IaHb, CTPYKTYPOBAHUX Y €IMHY CUCTEMY JJIsl aHai3y,
IOCJiI)KEeHHSI, PO3POOKY IPaKTUYHUX PEKOMEH AL, METOIVK i cr1oco6iB nifg3zemMHoi razudikatii Byriss 3
yTUJli3alli€lo ByIJIEKACJIOrO Ta3y Ha OCHOBI BCTAaHOBJIEHMX 3aKOHOMIPHOCTE!N 3MiHU [TapaMETPiB aKTUBHUX 30H
iI3€MHOTO ra3oreHeparopa, o a€ 3MOTY ONTUMIi3yBaTH TEIJIOBi, ra3oguHaMivyHi Ta Gi3uKo-xiMiyHi mporecu B
ripcbkoMy Macusi, 3abesrneuyoun epeKTUBHY yTUJIi3allilo BYIJIEKUCIIOro ra3y B TEXHOT€HHOMY CepeloBUlLj i
eHeproe(eKTUBHICTb Npoliecy razudikatii Byrisisg. O6IpyHTOBaHO METOLMKY MOJIE€/IIOBAaHHS TEXHOJIOTI MiI3eMHOI
ra3udikaliii Byrisis, sika BUKOPUCTOBYE aBTOPCHKi 3allaTEHTOBaHi J1ab0OPaTOPHi YCTAaHOBKY, 1110 TOYHO BiATBOPIOIOTH
ripHUYO-TEO0JIOTYHI YMOBY 3aJISITaHHS BYTJIbHUX I171ACTiB. 3p06JIeHO 3HAYHUI BHECOK Y HOCiIKeHHs (i3uKo-
MEXaHIYHMX BJIACTUBOCTEN ripCbKOTO MACUBY IIif, 1i€}0 BUCOKOTEMIIEPATYPHOTO 10JI8, 10 OXOIJIIOE aHali3
B32€MO3B’3Ky TEMIIEPATYPU 3 MilIHiCTIO IOPOJY Ha OJHOBICHMI CTHUK Ta ii MiHEPAJIOTIYHMM CKJIAJIOM, a TaKOX
OCHOBHMMH NIapaMeTPaMy KPUCTaNTiYHUX CTPYKTYP. PO3p06I€HO METOIUKY AOCIiIKEHHS TapAMETPiB BILJIUBY
TeMIIepaTypHOro I10J1s1 Ha ripCcbKUil MacuB i napameTpis GopMyBaHHS BUTA30BaHOTO [IPOCTOPY IMi3EMHOTO
ra3oreHeparopa, sIKi MiCTATb KOMILJIEKCHI TEMIIEPATYPHI BUMIPH, aHaJli3 IapaMeTpiB Telionepenadi Ta napameTpu
nojadi IyTTbOBUX CyMillen. Y pe3yJibTaTi IPOBEIEeHUX NOCIiIKeHb O0yJI0 pO3PO0JIEHO MaTeMaTUYHY MOZEIb
TerI000MiHy nIpouecy rasudikalii, ska onucye 3MiHy TeMIlepaTypy B CEPelOBUIIL «BYTiIJIS — FeHePAaTOPHUH ra3»
Ha Mexi (pazoBoro nepexony. Mozesnb BKasye Ha JiHilHy 3MiHy TeMIlepaTypy Ha IeBHil AinsHui razudikatii 3
OJHUM KYTOM HaxuJy 10 MeXi (pa30BOro nepexomy, a TaKOX iHIIMI KyT Haxuiy Micjis Liei Mexi, o BiAnosigae
ymoBam Credana. Kpim Toro, 6ys10 BusIBJI€HO apaboJliuHy 3a/IeXKHICTh IepeMillleHHsT MeXi (pa30BOro nepexoay Bif
TpuBasocTi razudikariii, o cBigYUTb PO 3aJIEKHICTh WBUIKOCTI LIbOTO IIPOLIECY Bill TEMIIEPATYPHOIO PEXUMY,
iHTEHCUBHOCTI XiMiYHMX peakill i Pi3uKo-XiMiYHUX BJIaCTUBOCTEN BYTis. Takox 0ys10 po3po6yeHO MaTeMaTU4Hy
MOJeJIb PO3MOiy TEMIIEPATYPH B 3pa3Ky ripCbKoi MOPOY il 4ac HarpiBaHHS, sIKa 3a6e3nevye KOMIJIEKCHUI
niaxin mo aHasnizy Tensonepenadi B yMoBax min3eMHoi razudikarii. Mozesnb BpaxoBye BILJIMB TEMIIEPATyPHOTO IOJIS
Bifl, [IJIOIMHY KOHTAKTy MK BOTHEBUM BUOOEM i [1IOKpPiBJI€l0 BYribHOTO Iy1acTa. PO3po6ieHi MaTeMaTUuyHi MoJiei
0yJ10 TPOTECTOBAHO B JIAGOPAaTOPHUX YMOBAX, IO MiTBEPAMIIO IXHIO TOYHICTD i a0 3MOTY YTOYHUATY HU3KY
rnapamerpis. lle cTBOpuIIO MiArpyHTS [JIs IOAAJIBUIOTO 3aCTOCYBAHHS MOJEJIEN Y PeaJIbHUX YMOBAX i3 MHOI
rasudikariii Byrisis, a Takoxx [J1s1 po3p00KU peKOMeHallill o0 ONTHUMI3allii TEXHOJIOTIYHUX [IPOLIECiB.

2. Dissertation submitted for the Doctorate Degree in Technical Sciences in the specialty 05.15.02 - Underground
Mining of Mineral Deposits. — Dnipro University of Technology, Ministry of Education and Science of Ukraine,
Dnipro, 2025. The presented dissertation is a completed scientific-research work in which the urgent scientific-
technical problem of optimizing the processes of coal mining by underground gasification with carbon dioxide
utilization in the technogenic environment is solved, based on the patterns of change in the parameters of
formation of the underground gasifier active zones and carbon dioxide utilization, and make it possible to form a
single integrated control system for the underground coal gasification process, which can become a catalyst for



the restoration of economic activity, creation of new jobs and attraction of investments in the development of
mining regions. Based on the analysis of global coal mining trends, it has been determined that in the coming
decade coal will remain a key element of the global energy balance, especially in developing countries and regions
with a significant dependence on traditional energy sources. For Ukraine, where the coal industry remains an
important component of the energy sector, the issue of its transformation in the context of global decarbonization
is of particular importance. Military actions and related infrastructure destruction complicate the implementation
of renewable energy sources, which necessitates the search for effective technological solutions to improve
environmental safety and productivity of the coal industry. It has been found that the deterrent to traditional coal
mining and processing technologies in the near future is their significant environmental impact, high carbon
dioxide emissions, and growing pressure from international decarbonization initiatives. Therefore, in the face of
such restrictions, an important direction for the development of the coal industry is the introduction of new
technologies, including underground coal gasification, which will increase the efficiency of coal use, and the
additional integration of carbon dioxide utilization technologies will facilitate the environmental adaptation of the
Ukrainian coal industry to modern global requirements. The research deals with a set of interrelated tasks
structured into a single system for analysis, study, and development of practical recommendations, methods, and
techniques for underground coal gasification with carbon dioxide utilization based on the identified patterns of
change in the parameters of active underground gasifier zones, which allows optimizing thermal, gas-dynamic,
physical-chemical processes in the rock mass, providing efficient utilization of carbon dioxide in the technogenic
environment and energy efficiency of the coal gasification process. The methodology for modeling the technology
of underground coal gasification, which uses the author's patented laboratory facilities that accurately reproduce
the mining-geological conditions of occurrence of coal seams, has been substantiated. A significant contribution
has been made to the study of physical-mechanical properties of a rock mass under the influence of a high-
temperature field, including the analysis of the relationship between temperature and the uniaxial compressive
strength of the rock and its mineralogical composition, as well as with main parameters of crystal structures.
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