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V. BimoMocTi npo guceprariio
MoBga guceprariii:
Koau TeMaTHYHHX PYyOPHK: 52.45.01

Tema gucepranii:
1. MopenioBaHHS Ta ONTHMI3allis cenapauiiiHux MmpolieciB 36arayeHHsI KOPUCHUX KOTaJINH Ha OCHOBI IMHAMIYHUX

€(EeKTiB BUCOKOEHEPreTUYHOTO yJIbTPA3BYKY.

2. Simulation and optimization of separation processes of mineral processing on basis of the dynamic effects of
high-energy ultrasound.

Pedepar:

1. O6'eKT HOCiIKEHD ~ IIPOLLECH K€PYBaHHS 30arayeHHsIM 3aJ1i30pyIHOI CUDOBUHM B YMOBaXx IipHAYO-
36aravyBajibHOro KOMOiHaTy. MeTa po60TH - MiJBUILIEHHS €HeProe(eKTUBHOCTI Ta BMICTY 3aJli3a y KOHLEHTPATIi N1pu
3barayeHHi Py, IpPeACTaBIeHUXK TeXHOJOTIYHUMY Pi3HOBUAAMH, IIJIIXOM PO3PO6JI€HHS IPUHLNIIIB i MigX0miB 1o
aBTOMAaTH30BAHOTO KEPYyBaHHS 3aBaHTAKEHHSIM TPUIMaIbHUX OYHKEpPiB TEXHOJIOTIYHYX JIiHii 36arayeHHs i3
3a0€e31e4eHHSIM He0O0XiJHOTO MacOBOrO CIiBBiAHOLIEHHS TEXHOJIOTIYHMX Pi3HOBUIIB CUPOBMHU Y BXiIHUX [1I0TOKaX
TEXHOJIOTIYHUX JIiHil. MeToay IOoCiIKeHHSs: aHali3 BiTYM3HSIHOTO Ta 3apyOiKHOrO AOCBiy, CUCTEMAaTH3ALLis

icHylO0uMX IinxoniB i MeToxiB onTUMI3aLlii KepyBaHHS IPOLieCOM 30aradyeHHs pyiy 32 KpUTepiem



eHeproe(eKTUBHOCTI; 6aJlaHCHUI METOJ]; MAaTEMAaTUYHOI CTATUCTUKHU i Teopii IMOBIpHOCTI; aHAJIITUYHOTO
KOHCTPYIOBAHHS i KOMIT'IOTEPHOTO MOJIEJIIOBAHHS; YMCEJILHOTO MOZIEJIIOBAaHHSI; KOMII'I0TepHi iHopmauiiini Ta
nporpamHi TexHosorii. HoBusHa - HabyB N0JabIIOro PO3BUTKY MeTOJ, GOPMYBaHHS €HEProe(EKTUBHOTO
aBTOMAaTMU30BAHOTO KEPYBaHHS TEXHOJIOTIYHUMMU NIPOLeCaMu py0o36aravyBajibHOI (pabpUKY, SIKAM BKJIIOYAE
OINTHMI3allilo IPOLIECiB 3aBaHTAXKEHHS IPUIMMaIbHUX OYHKEPiB TEXHOJIOTIYHUX JIiHiN pyoIo Ta ii 30aradyeHHs Ha
OCHOBI iH(popmallii Ipo KiNbKiCTb CUPOBUHU i BMICT y Hilf KODUCHOTO KOMIIOHEHTA, 1110 J03BOJIMJIO MiJBUIIATHA BMICT
3asi3a y koHueHtpari Ha 0,02%; yIoCKOHaIeHO iepapXiYHuM KPUTEPiN ONTHUMI3aLii IpoLecy 3aBaHTa)KEHHS
IIpUiiMalbHUAX OYHKEPiB TEXHOJIOTIYHUX JIiHil 36araueHHs SIK MHOKMHY HEPIBHO3HAYHUX CKJIA[IOBUX, 110 JO3BOJIUIIO
3MEHIUINTU BUTPATH eJIeKTpoeHeprii B npotieci noapioHeHHs Ha 0,45%.; Briepiie BCTaHOBJIEHO, 1110 [IpY GOPMYyBaHHI
KEepyBaHHs [TOTOKaMU PyAU B ITpolieci 30araueHHs! po3i3HaBaHHs ii TEXHOJIOTIYHUX Pi3HOBUIB JOLiIBHO
3[1i/ICHIOBATH Ha OCHOBI IOPiBHSIHHS IOHOBJIEHOI (PYHKIIii pO3MOAisIEHHS 32 pO3MipOM Bi3ya/IbHUX €JIEMEHTIB
TepMorpadiuHux 306paskeHb AiSTHKY IOTOKY Ha KOHBEEP], OIPOMiHEHOI KepOBaHUM HAJIBUCOKOYACTOTHUM
€JIEKTPOMAarHiTHUM BUIIPOMIHIOBAHHSM, 3 €JIEMEHTAMU MHOKVHU €TaJIOHHUX (PYHKIIii; yIOCKOHAJIEHO METO],
OIIepaTHBHOTO PO3Ii3HaBaHHS TEXHOJIOTIYHMX Pi3HOBUIB PYAU Y NMOTOL 32 TepMorpadivHUMU 300paKeHHSIMU
1100 AiJISIHKY, 110 [103BOJINJIO 3HU3UTH MaKCHMMAaJIbHY [TOXUOKY IOHOBJIEHHS (QYHKLiI pO3MOiIeHHS Bi3yaJlbHUX
eJIeMeHTIB Ha TepMorpadiuHoMy 300pa’keHHi Y cepelHbOKBalpaTUIYHOMY BinxuisieHHi 1o 0,95%. PesynbraTi,
BIIPOBa>KeHHS BUKopucTaHo TOB "KpuBopi3bkuiil iHCTUTYT aBTOMATUKU" y IPOEKTAX IIPU PO3POOLIi CXxeM
aBTOMAaTHU3allii, aJIFTOPUTMIYHOTO i IPOrpaMHOro 3a0€3M€4YEeHHSI CUCTEM aBTOMATU30BaHOTO KEPYBaHHS
TEXHOJIOTIYHUMU MTPoLieCaMU pyHo36aradyBaybHOI (pabpuKu 3a TeXHiYHUM 3aBHaHHAM [IAT "ApcenopMirran
Kpusuii Pir". Po3paxyHKkoBuil ekoHOMIuHU edekT cTaHoBUTh 828 860 rpH Ha pik. ['any3p - aBTOMAaTH3allis [IPOLIECIB
KepyBaHHSL.

2. In dissertation optimization model of identification of mineralogical and technological types of ore to improve
the efficiency of separation processes for the preparation of ore for processing based on the dynamic effects of
high-energy ultrasound in the ore pulp was developed. Iterative method of fuzzy identification of mineral species
in ore, which allows a confidence level of 0.98 was improved. It is shown that on the basis of fuzzy inference
Sugeno and subtractive clustering performance closed loop milling slurry density and its solid phase in a closed
loop classifier drain grinding can be made of mineral types identification. First proposed in the process of
subtractive clustering features classified ore correction vector defining the dimensions of the rules for each
coordinate, implement based on the evaluation of the variance of the amplitude of high-frequency ultrasonic
vibrations, past a fixed distance in the test pulp. First established that the space for the detection of informative
processed ore mineral types can be generated by evaluating the changes in the function of particle size on the
ground ore pulp stream at a certain point of the process under influence of ultrasound radiation pressure of high
specific intensity.
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