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Pedepar:

1. Y puceprauiiiHiil po6oTi, IO € 3aBEPLIEHOI0 HAYKOBOIO POOOTOI0, NOJAHO BUPILIEHHS aKTyaJbHOTO HAYKOBO-
[IPUKJIATHOTO 3aBIAHHS, 11O IOJISITa€ B PO3POOIi TEOpEeTUIHMX 3acajl, METOIiB, aITOPUTMIB, iHpopmanitHoro Ta
IIPOrPaMHOT0 3a6e3eyeHHs [J1sl 3[iCHEHHS KOMITIOTEPHOI'O MOHITOPUHTY CHCTEM KOHTPOJIIO
BUOYXOHEOE31eYHOCT] BYTiIbHUX 1IaXT. BUKOHAHO aHasli3 pobiT BUEHUX, SIKi IPUCBSIYEHI IMTAHHSM, [IOB'I3aHUM
3MilICHEHHS KOMITIOTEPHOT'O MOHITOPUHTY B Pi3HUX Tajy3sX. BcraHoBeHO, 1m0 11i po60TH B OCHOBHOMY 3BOIATHCS
IO CTBOPEHHSI KOMITIOTEPHUX MOHITOPHMHIOBUX CHUCTEM [1J1g 6e3[1epepBHOTrO CIIOCTEPESKEHHS 32 MEJIUKO~
6iosIoriyHMMY NTapaMeTpaMH MallieHTiB, 3a IepeMillleHHSIM PyXOMUX 00'€KTIB, 32 TapaMeTpaMu BiTPOBOTO MTOTOKY, 32
€KOJIOTIYHUM CTaHOM MICT Ta TEPUTOPil, CUCTEM KOMITIOTEPHOIO MOHITOPUHIY CEPBEPIB Ta MEPEX Ta iH. BUKOHaHO
aHaJIi3 BIJIMBY FiPHAYO0-T€0JIOTYHUX Ta FNPHUYOTEXHIYHUX YMOB €KCIUTyaTallii 3ac06iB KOHTPOJIIO BMiCTy METaHY B

atMmocdepi ripHNYMX BUPOOOK BYTiIbHUX IIAXT HA PU3UK BUHUKHEHHS BUOYXiB METaHOIOBITPSHOI CyMillli, sKi



IIPU3BOJSTD /10 3HAYHUX €KOHOMIYHMX BTPAT Ta CyNPOBOIKYIOTbCS TPABMYBAHHSIM i 3arn6eJIio MPpaLooyunX.
[TokaszaHo, 10 OJHi€0 3 IPUYMH BUOYXIB € BiIMOBA UM HECIIpallbOByBaHHS 3aC00iB aBTOMATUYHOI'O Ta30BOr0
KOHTPOJIIO 32 HasiBHOCTi BUOYXOHEOE3[1eYHNX KOHLIEHTpallii MeTaHy B aTMocdepi ripHUYMUX BUPOOOK IIAXT.
[TokaszaHo, 0 3HVXEHHS NMOBIPHOCTI BUOYXY METAHOIIOBITPSIHUX CyMilllel OCSTaeThCs MU 30i/bIIEeHH]
MIMOBIpHOCTI 6€3BiIMOBHOTO (PYHKLIOHYBaHHSI CUCTEMU KOHTPOJIIO METaHY i 3aXMCHOTO BUMKHEHHS HAaIPYyTH, sIKe
IOCSITA€THCS IIPU 37iICHEHHI KOMITIOTEPHOI'O MOHITOPUHTY CUCTEM KOHTPOJIIO BUOyxoHe6e3neyHocTi. [TokasaHo,
1110 OCHOBHUMU IIPUYMHAMHU Bi]MOBY CUCTEMU KOHTPOJIIO BUOYXOHEOE3IIEYHOCTI € 3MIllleHHS «HYJIS1» aHaJli3aTopiB
METaHy, 3HKEHHS YyTJIMBOCTI IEPBMHHUX I€PETBOPIOBAYIB Ta 3a0pyIHEHHS ra301uy3iiiHUX (QiIbTPiB AATYMKIB
METaHy Ta iX CyTTeBa iHEPLiNHICTb y pa3i BAHMKHEHHS PAallTOBUX BUKUIIB MeTaHy. [IpoBeIeHO TEOPETUYHNUI aHAi3
i BOCIII>)KEHHS METOLY BU3SHAYEHHS 3MIILEHHS «HYJIS» aHAJI3aTOPIiB METaHy LJISIXOM 3HVKEHHS HAIlPpYTy >KUBJICHHS
TEPMOTPYIU [IO PiBH4, 32 SIKOTO Peakllisi OKUCJIEHHS] METaHY Ha KaTaliTUYHO aKTUBHOMY TE€PMOEJIEMEHTI HE
BiIOyBa€eThCS. 3alIPONIOHOBAHO AJITOPUTM MOHITOPUHTY 3MilllE€HHS «HYJISI» Ta BiIHOBJIEHHS IPalle31aTHOCTI
aHasi3aTopiB yepes 1oro Kopekuil. Po3pobieHo nporpamHe 3a6e3rnedyeHHs 1J151 KOHTPOJIIO HYJIbOBUX ITOKa3aHb
aHaJli3aTopiB METaHY, 110 IHTETPYETHCS B CUCTEMU KOMITIOTEPHOTO MOHITOPUHTY BUOYXOHEO6€3[I€YHOCTI BYTiJIbHUX
mwaxT. [IporpaMHe 3a6e3neyeHHs: CTBOPEHO 1151 MiKpOIIPOLIECOPHUX CTAllilOHAPHUX aHAJi3aTOPiB METaHy Ha 6a3i
MikpokoHTposiepa PIC24F]64GA104. [IpoBeieHO TEOPETUYHUN aHAai3 i HOCIIKEHHSI METOLy KOHTPOJIIO Yy TJIMBOCTI
[IEPBMHHUX [1€PETBOPIOBAYiB Ta KOPEKIIii I0Ka3aHb aHasIi3aToOPiB METaHy. MeToy, 1oJisrae B OLiHII 3MiH BUXiTHUAX
XapaKTEePUCTHK IIEPETBOPIOBAYiB Ha Ai/ISAHII II€PEXOAY BMXiIHOI HAIIPYTy BUMiPIOBAJIbHOIO MOCTA 110
TOPU30HTAJIbHOI YaCTUHMU (I1JIaTO) XaPaKTEPUCTUKU 32 3MiHM CTPyMy Y€pe3 YyTJIMBi €JIEMEHTHU. 3alIpOIIOHOBAHO
QJITCOPUTM MOHITOPHHIY YyTJIMBOCTI IEPBUHHUX [IEPETBOPIOBAYIB Ta KOPEKLi TOKa3aHb aHAJIi3aTOPiB METAHY.
Po3po6seHo nporpamHe 3abe3neyeHHs 115 3iICHEHHS MOHITOPUHTY YyTJIMBOCTI y MIKPOIIPOLLECOPHUX

CTal[ilOHAPHMX aHaJi3aTOpax MeTaHy.

2. The dissertation, which is a completed scientific work, presents a solution to a current scientific and applied
problem, which consists in developing theoretical principles, methods, algorithms, information and software for
computer monitoring of explosion hazard control systems of coal mines. An analysis of the works of scientists
devoted to issues related to the implementation of computer monitoring in various industries has been carried
out. It was established that these works mainly consist of creating computer monitoring systems for continuous
monitoring of medical and biological parameters of patients, movement of moving objects, wind flow parameters,
ecological state of cities and territories, computer monitoring systems of servers and networks, etc. An analysis of
the influence of mining, geological and mining technical conditions of operation of means of monitoring methane
content in the atmosphere of coal mine workings on the risk of explosions of methane-air mixture, which lead to
significant economic losses and are accompanied by injury and death of workers, was performed. It was shown
that one of the causes of explosions is the failure or malfunction of automatic gas control means in the presence of
explosive concentrations of methane in the atmosphere of coal mine workings. It is shown that the probability of
methane-air mixtures exploding is reduced by increasing the probability of trouble-free operation of the methane
control system and protective voltage shutdown, which is achieved by computer monitoring of explosion control
systems. It is shown that the main causes of explosion control system failure are the shift of the “zero” of methane
analyzers, the decrease in the sensitivity of primary converters and the contamination of gas diffusion filters of
methane sensors and their significant inertia in the event of sudden methane emissions. A theoretical analysis and
study of the method for determining the zero offset of methane analyzers by reducing the supply voltage of the
thermoelectric group to a level at which the methane oxidation reaction does not occur on the catalytically active
thermoelectric element is carried out. An algorithm for monitoring the zero offset and restoring the analyzers'
performance by correcting it is proposed. Software for monitoring the zero readings of methane analyzers has
been developed, which is integrated into computer monitoring systems for the explosive hazard of coal mines. The
software was created for microprocessor-based stationary methane analyzers based on the PIC24FJ64GA104
microcontroller.
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