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1. O6'exT mocHimKeHHs - po60Ui TPOleCU MeXaTPOHHUX BUMMaIbHUX MalluH. MeTOI0 NOCiIKeHHS € PO3BUTOK
Teopii aHasi3y i CMHTe3y ripHUYMX MAIIMH K MEXaTPOHHUX CUCTEM, 110 3abe3nedye MiIBUIIEeHHS iX TEXHIYHOTrO
piBHS i1 e(peKTMBHOCTI BUKOPMCTAHHS HA OCHOBI iHTeJIeKTyasti3alii cucteMn KepyBaHHSI pO60YMMHU IIPOLECAMU.
MeTonu IOCiIKEHHS: €eKCIIEPUMEHTAaJIbHi BU3HAYEHHSI 3aKOHOMiIPHOCTEH po604y0ro npolecy pyiHyBaHHS BUOOIO B
IIpeJCTaBHULILKMX BUPDOOHUYUX i CTEHOBUX YMOBaX; 0OpOOKa pe3yJIbTaTiB HAaTypHUX 1 00UKCIIIOBAIBHUX
€KCIIEPUMEHTIB 37iICHIOBAJIACs METOJAMU TEOPii UMOBIPHOCTEN i MATEMATUYHOI CTATUCTUKY, TEOPIi BUITAJAKOBUX
npoleci; Mpu po3po6Li MaTeEMAaTUYHUX MOJIeJiell aHali3y po60YMX NPOLECiB MEXaTPOHHUX BUMMAJIbHUX MALIUH
BUKOPUCTOBYBAJIMCS METOLY TEOPETUYHOI MEXaHIKU, aHAJIITUYHOI reOMETPii 1 Teopii pidaHHS ripCbKUX MOPIT;
aJleKBaTHICTb PO3POOJIEHNX MOJIEJIell BCTAHOBJIIOBAIACSI METOLIOM NIapaMeTpPUYHOI ineHnTudikauii 3 HaCTyITHUM
NOPIiBHSJIbHUM aHAJIi30M pe3yJIbTaTiB HATYPHUX I OOUMCIIIOBAJILHUX €KCIIepUMEHTIiB. HayKoBi pesysbTaTu

IIOJISITAIOTh Y PO3BUTKY Teopii PYHKIIOHYBaHHS Me€XaTPOHHUX IipHUYMX MAIIMH Ha OCHOBI BCTAHOBJIEHUX



3aKOHOMIpHOCTEN BIUIMBY IPUHLMIIIB IIOOYI0BY iHTEJIEKTYaIbHOI CUCTEMHU YIIPABJIiHHS, 10 3a0e3nedye aJanTUBHY
ONTUMI3allil0 po60YMX NPOLieCiB pyHHYBaHHS BUOOIO, HA €PEeKTUBHICTb BUKOPHUCTAHHS MAIIMHY; B pO3pOOLIi
KOMIIJIEKCY MaTEMAaTUYHUX MOZEJIEN [JIsl aHali3y Ta CUHTE3y MEXaTPOHHMX MpHUYMX MamyH. [IpakTuyHi
pe3yJbTaTU: IPOrpamMHe 3a0e3Me4eHHS 1J11 MOJEII0BAaHHS pOO0YMX NPOLECiB MEXaTPOHHUX FPHUYMX MAUIVH;
aJrOpUTMU aIANITMBHOI ONTUMI3allii TapaMeTpiB PeXXUMY PyHHYBaHHS; (PyHKIiOHAIbHA I CTPYKTYpHA MOJEi
MEXaTPOHHOTO MPOXiJHUIPKOr0 KoMbariHa. HoBrM3Ha po60TH: BliEpIe BCTAHOBJIEHA HEIOCTATHS €(PEKTHUBHICTD
BHMKOPHMCTaHHSI IOTEHLIMHUX MOKIMBOCTEN IIPOXiJIHULIBKOTO KOMOAHY IPU PyYHOMY KEPYBaHHI - IPOAYKTUBHICTb
PYIHYBaHHS TipCbKOTO MacUBY 3abe3neuyeTbcs Ha piBHI 40% Bif MOK/IMBOI; poO60YMIi [TPOLIEC MEXAaTPOHHUX
BUIIMaJIbHUX MAIIMH a/IeKBAaTHO OIMCYETLCS CYKYIHICTIO BIIepIIe PO3POOJIEHNX MaTEMATUYHUX MOeen
MEXaTPOHHUX MOZYJIiB 11 iHTEJIEKTYyaIbHOIO CUCTEMOIO KEPYBaHHS, sIKa (POPMYy€E ONTUMAJbHi aITOPUTMHU, 1O
nepenoayvaloTh pallioHAJIbHE BUKOPUCTAHHS CTIMKOIO MOMEHTY i TEIJI0BOI MOTYKHOCTI MPMBOZA 32 LIUKJI OOPOOKU
BMOOI0; BIIepIlie BCTAHOBJIEHO BIIVB HA MiCSYHUI TEMIT ITPOXOIKU KOMOaiHa HOT0 PAaKTUYHOTO PECypPCy, BeINYnHA
SKOT'0 € [TOKa30BOI0 3aJIEXKHICTIO BiJ] 0O0BOrO TEMITY IIPOXOJKH. Pe3ybTaT po60TH BUKOPUCTOBYIOTbCS IIPU
CTBOPEHHI 11 MOJlepHi3allii TpOxXifIHULIBKUX KOMOAHIB I IIBUAKOXiAHUX BUIMaJIbHAX MallvH. ['any3b

BUKOPUCTAHHSA: FipHI/I‘{e MaIJ.II/IHO6y,ILy'BaHH$I.

2. The operation processes of the mechatronic excavating machines are the object of the investigation. The goal of
the investigation is development of the theory and analysis of mining machines as the mechatronic systems which
provides the raise of their technical level and efficiency of application based on intellectualization of the operation
process control system. The investigation methods are as follows: experimental determination of the regularities
of the operation process of the coal-face destruction in representative production and bench conditions;
processing of the results of the natural and computing experiments has been made by the probability theory,
mathematical statistics and random process theory methods ;to develop the mathematical models of the analysis
of the operation processes of the mechatronic excavating machines the methods of theoretical mechanics,
analytical geometry and rock cutting theory were applied; the adequacy of the developed models was proved by
the methods of the parametrical identification with the further comparative analysis of the results of the natural
and computing experiments. The scientific results are as follows: the development of the theory of the
mechatronic mining machines operation based on the stated regularities of the influence of the principles of the
intellectual control system building which provides the adaptive optimization of the coal-face destruction working
process on the machine usage efficiency; the development of the mathematical model complex to do analysis and
synthesis of the mechatronic mining machines. The practical results are as follows: software to simulate
mechatronic mining machine operation processes; the algorithm of the adaptive optimization of the duestruction
mode parameters; the functional and structural models of the mechatronic shaft-sinking set. The work novelty is
as follows: it is the first time when the insufficient efficiency of the usage of the potential of the shaft-sinking set
under its manual control has been stated - the productivity of the mining massif destruction makes up 40% of the
possible one; the mechatronic excavating machine operation process is adequately described by the aggregate of
the mechatronic module mathematical models being developed for the first time and the control intellectual
system which forms the optimal algorithms providing for the rational application of the stable moment and the
drive heat power during the coal-face machining; the influence of the actual resource of the shaft-sinking set on
its monthly deepening rate the value of which is the exponential dependence on the deepening daily rate has been
stated for the first time. The results of work are applied to make and modernize the shaft-sinking sets and high-
speed excavating machines. The application area: mining machine building.
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