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1. MaTeMaTtn4Hi Mogeli aepora3oguHaMidYHUX NIPOLECIB Ta aJITOPUTMU O€3II€YHOTO KePYBaHHS BEHTUJIALIIEI0

BUJO0YBHUX [iJIbHULIb BYTiJIbHUX IIAXT

2. Mathematic aero-gas dynamic models and algorithms safe control ventilation of mine excavation areas

Pedepar:

1. O6'eKT: aeporazofHaMiuHi IPOLIECH B LIAXTHUX BEHTUJISILIMHAX MePeXKax NPY KepyBaHHI BEHTUIISILEI0
BUIO0YBHUX IiJIBHULI T10 Ta30BOMYy QakTopy. MeTa: po3potka MaTeMaTUYHUX MOJIeiel aepora3ogHaMiYHUX
MIPOLECIB Ta aJITOPUTMIB OIITUMAJIBHOTO 33 KPUTEPiEM MIBUAKOAI] JUCIIETYEPCHKOTO KEPYBAHHS IPOBITPIOBAHHAM
BUIMKOBHX [Ii/IbHUIIb 3 OOMEXXEHHSIM KOHLIEHTPALlii METaHy B IIEPEXifHOMY IIpolieci Ha 6e3MeYHOMY PiBHI, 110
3YMOBUTD MiJIBUILIEHHS PiBHS 6€3MeKU B IAaXTHUX BEHTWIALINHUX Mepexxax.MeToau: Anipobaliito mogenei
IAHAMIKY [TOBITPSHUX MOTOKIB TPOBEIEHO METOJAMU YaCTOTHOIO MAaTEMATUYHOTO MOJIEJIIOBAHHS B PEAJILBHOMY
Jliara3oHi 4aCcTOT 3 FPAaHUYHMMU YMOBAaMH, [JIS IKMX YaCTOTHI XapaKT€PUCTUKY MIAXTHUX TiJIOK TEOPETUYHO BiZlOMI.
Anpob6atio Mmogesne ra3oJMHaMiYHUX [TPOLIECiB BUA00YBHYX AiIbHULb BUKOHAHO 3 BUKOPHCTAHHSIM JAHUX
€KCIIepUMEHTAJIbHUX MAXTHUX CIIocTepeXeHb. HaykoBa HoBU3Ha: 1. OTpumanu nogaabuil pO3BUTOK MAaTEMATUYHI

MoZeJii aeporazoiMHaMiuHUX [IPOLECiB, 1110 MAIOTh Miclie B cXeMax BeHTWISLii BUI0OyBHUX IinbHUILE. 2. OTPUMaHi



PEe3yJIbTaTU € OCHOBOIO [1J151 HAYKOBOr'O OOI'PYHTYBAHHS JITOPUTMIB KBa3iONTUMAaIbHOIO 6€3[1€YHOr0 KEPyBaHHS
[IPOBITPIOBaHHAIM BUA00YBHOI IinbHUL. 3. Po3pobJieHi Ta ocCinKeHi MoieJli € BATOMHUM BHECKOM B T€OPIIo i
METOJIMKY MOJI€JII0OBaHHS KEPOBAaHUX 00'€KTIB 3 PO3NOAiIEHUMU NTapameTpamu. [IpakTuiHe 3Ha4eHHS
IVCepPTaLifHOi pOOOTH MOJISITae B TOMY, L0 Peajli3oBaHO MOAEb KepoBaHoi IIIBM 3 BUKOpUCTaHHSIM
3aIPOIIOHOBAHOI0 CTPYKTYPHO-(QYHKIIOHATIBHOTO MiIXOAY 0 BimoOpaskeHHs TOIOJIOrii KepoBaHOI Mepexi i3
KOMIIOHEHT 3 PO3IOAiI€EHNMU NTapaMeTPaMHy, BIOCKOHAJIEHO CTPYKTYPY, AJITOPUTMU CUCTEM IUCIIETYEPCHKOTO
KEPyBaHHS BUJJO0YBHUMMU IJIbHULISIMU Ta CUCTEMY IIPOrPaMHO] MiATPUMKY aBTOMAaTU30BaHOTO KEPYBAHHSI 3 METOIO
3a6e3ne4eHHs] MaKCMMAaJIbHOI MIBUAKOIII IIPY BCTAHOBJIEHHI HEOOXiTHUX PeKMMIB BEHTUJIALII NiMbHULE i
rapaHTyBaHHi 6e3[1eYHNX YMOB IIpali ripHUKiB. Pe3ysibTaTy BIPOBaAKeHi B HABYAJIbHUI [TPOLIEC, a TAKOX
BHUKOPUCTOBYIOThCS B cuctemi KAI'T Ha eTari Hasaroi>keHHs IpOrpaMHoro 3abe3nevyeHHs OIUMTYBaHHS JAT4UKiB, i B
"Honeupkuit ET1L]" npu TensoBux po3paxyHKax MiKpOKIiMaTy IIIMOOKMX MWAXT. [any3b 3aCTOCYBaHHS: CUCTEMU

aBTOMATM3Aallii IAXTHUX BEHTWISILIMHUX MEPEXK.

2. Subject: aero-gas processes in the mine ventilation network under the management of the ventilation excavation
sites on the gas factor. The aim of the work: development of mathematical models aero-gas processes and
algorithms of speed-optimal ventilation control dispatching algorithms for coal mine excavation areas with a limit
methane concentration in transient modes at a safe level in order to improve the level of safety in the mine
ventilation networks. Methods. Approbation of dynamic models of the air flow is performed by the methods of
frequency mathematical modeling in the real frequency range with the boundary conditions for which the
frequency characteristics of the workings theoretically substantiated. Approbation of gas-dynamic models for
excavation site is made with the use of experimental data mining observations. Ventilation control dispatching
algorithms for coal mine excavation areas have been developed the methods of the phase plane to the criteria of
performance and security on the gas factor. The scientific value of the work: 1. Mathematical model of aero-gas
processes have received the further development in ventilation networks. 2. The obtained results are the basis for
the scientific substantiation of ventilation control dispatching algorithms for coal mine excavation areas . 3.
Developed models are considerable contribution to the theory and modeling methodology managed objects with
distributed parameters. The practical significance: the model of controlled mining ventilation network using the
structural-functional approach to display the topology of the managed network with the component with
distributed parameters, is implemented, improved structure, algorithms for systems of dispatching management of
mining sites, and system software support of computer-aided speed-optimal. The results are implemented in the
educational process, and also are used in the system of KAGI settlement at the stage of debugging software survey
of the sensors, and in the "Donetsk Expert-Technical Center" with the thermal calculations of a climate of deep
mines.
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