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Mosga guceprTariii:
Koau TeMaTHYHHUX PyOPHK: 50.51
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1. ABTOMATM3ALIIS TTPOLIECIB KEPYBAHHS BUJIOBYBHUMM MAIIMHAMU HA OCHOBI AJITOPUTMIB
HEYITKOI'O BUBOJY

2. Automation of the control of a mining machine based on the fuzzy inference algorithms

Pedepar:

1. Inceprarist Ha 3M006YTTSI HAYKOBOTO CTYIEHs JOKTOpa TEXHIYHMX HAyK 3a crenianabHicTio 05.13.07 -
ABTOMAaTHM3alig NpoueciB KepyBaHHA. — HallioHa/lbHMI TEXHIYHUI YHIBEPCUTET «/IHIIPOBCHKA MOJIITEXHIKAY,
JHinpo, 2020. [JucepTawiio IPUCBIYE€HO BUPILIEHHIO BaXXJINBOI HAYKOBOI ITP06JIeMU PO3POOKY HayKOBUX OCHOB
aBTOMaTHM3allii NpoueciB KepyBaHHS BUJO0YBHUMU MAallMHAMU LIJIIXOM OJHOYACHOTO, Y3TOJKEHOTO Ta HEYiTKOTrO
KEPyBaHH$ JEKiJIbKOMa KOHCTPYKTUBHUMU KOMIIOHEHTAMU MalIVHY Y€pPe3 CUHXPOHI3allilo JUCKPETHOI 3MiHM Yy Yaci
CTaHiB MiicCTeM KepyBaHHS Ta KOMIIEHCALiIO iX BIUIMBIB HA PEXXUMU POOOTH, SIKUMU BOHU HE K€PYIOTb, 3

IOTIOMOTOI0 BCTAHOBJIEHUX 3aJIEXKHOCTEN MiX iX BUXiIHUMU YiTKUMHU BeJIMYMHAMU. Y OucepTallii oOrpyHTOBaHi



pexXuMU pob0TH BUAOOYBHUX MAIIVH, Bifl SIKUX 3aJleXKaThb PillleHHsI OIlepaTopa Mo40 KePYBaHHS OKPEMUMU
KOMIIOHEHTaMHU, Ta 3alIPONIOHOBAHI XapaKTEPUCTUKU PEXMMIB, IO iX YTOYHIOIOTh. 32 YMOBU CTBOPEHHS €KCIIEPTHUX
IIpaBUJI HEUITKUX [IPOAYKLIH 171 KOXKHOTO PeXXUMy po60TU BUIO0O0YBHOI MAIIMHY BU3HAYE€Hi yMOBU 3MiHU
XapaKTEPUCTHK Ta [ii, IPU IKUX 3a0€31e4yI0ThCSI TPAEKTOPIl 3MiHM XapaKTEPUCTHUK Y 4aci, SIKi Bifj[IOBiIal0Th POOOTI
MalIVHY 3 PaliOHAJIbBHUMY TEXHOJIOTIYHUMU Ta €EKOHOMIYHMMH [TOKa3HUKaMU. 3 MeTOIo ineHTudikarii
XapaKTepPUCTUK PEXUMIB poOOTH BUA00YBHOI MALlIMHU BCTAHOBJIEHI HOBI 3aKOHOMIPHOCTI 3MiHM y 4aci cTpyMiB
CTaTOPiB Ta aKTUBHUX IIOTY>KHOCTEN [BUT'YHIB IIPUBOJiB pi3aHHS, 110 € YHIKaJIbHUMU [1J1s1 [IEBHUX XapaKT€PUCTUK
peXUMiB POOOTH MALIMHU Ta iX 3MiHU. PO3p06iieHni1 arOpuTM KOOPAUHOBAHOTO KEPYBAHHS €KCIIEPTHUMU
nificucTeMamMu HE4iTKOro KepyBaHHS pe>kuMaMu po60TH BUI00YBHOI MAlllMHY, 32aCHOBAHMI1 HA PO3IOAiJIEHH] Y Yaci

npouenyp GoOpMyBaHHS KEPYIOUMX BIJIMBIB IiICUCTEMAMMU.

2. The dissertation deals with the solution of a topical scientific problem concerning the development of scientific
grounds of the automation of mining machinery control by simultaneous, agreed, and fuzzy control of several
structural subsystems of a machine by means of the synchronization of a discrete time change in the conditions of
control subsystems and compensation of their effect on the operating modes, which they do not control, with the
help of the specified dependences between their original clear variables. The dissertation substantiates the
operating mode of mining machines, influencing the operator’s solutions as for the control of certain subsystems,
and proposes the characteristics of the modes specifying them. In terms of the identification of expert rules of
fuzzy productions for each operating mode of a mining machine, conditions of the changes in characteristics and
the actions providing the trajectory of characteristics changes in time have been identified; in this context, the
trajectory corresponds to the machine operation with rational technological and economic indices. New
regularities of time changes in the stator current and active power of a cutting drive motors have been defined to
identify the characteristics of the operating mode of a mining machine. That is unique for certain characteristics of
the operating modes of the machine and their changes. The algorithm of the coordinated control by the expert
subsystems of fuzzy control of the mining machinery operation has been developed based on the time distribution
of the procedures of the formation of the subsystems’ controlling effects.
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