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V. BimoMocTi npo guceprariio
MoBga guceprariii:
Koau TeMaTHYHHX PyOPHK: 50.47.29

Tema gucepranii:
1. EneproedeKkTuBHE aBTOMATU30BaHE KEPYBaHHS [IPOLIECOM 30aradeHHs pyau 3 TepmorpadiyHuM po3Mi3HaBaHHIM

if TEXHOJIOTIYHMX PiI3HOBUZIB.

2. Power efficient automatized control of ore-dressing process using thermographic recognition of ore's types

Pedepar:

1. O6'eKT mocipKeHb ~ IPOLleCy KepyBaHHS 30araueHHsIM 3aJ1i30pyIHOI CUDOBUHU B YMOBax IipHUYO0-
36arayyBajibHOro KOMOiHaTy. MeTa po60oTH - MifBUIIEHHS eHeproedeKTUBHOCTI Ta BMICTY 3aJli3a y KOHLEHTpPATi 1pu
30aradyeHHi pyJz, IPeACTaBI€HNX TEXHOJOTIYHUMH PiZBHOBUAAMY, IIJIIXOM PO3pO0JIeHHS IPUHIUIIIB i MiTX0IiB 40
aBTOMAaTH30BAHOTO KEPYyBaHHS 3aBAaHTKEHHSIM [TPUHMaIbHUX OYHKEPIB TEXHOJIOTIYHYX JIiHii 36arayeHHs i3
3a0€e31e4eHHsIM HeoOXiJHOTO MacoBOr0O CIiBBiIHOLIEHHS TEXHOJIOTIYHMX Pi3HOBUIIB CUPOBUHU Y BXiIHUX [10TOKaX
TEXHOJIOTIYHUX JIiHil. MeToau IOCiI>)KeHHS: aHaJIi3 BiTUM3HSIHOTO Ta 3apy6iKHOrO AOCBily, CUCTEMATH3ALLis
icHylOUMX MigXoAiB i MeTOMIB ONTUMI3allil KepyBaHHS IIPOLECOM 30arayeHHs pyiu 32 KpUTepieM

eHeproedeKTUBHOCTI; 6aTaHCHUI METOl; MAaTeMAaTUIHOI CTATUCTUKM i Teopii IMOBIPHOCTI; aHAJIITUYHOTO



KOHCTPYIOBAHHS i KOMIT'IOTEPHOTO MOJIEJIIOBAHHSI; YMCEJILHOTO MOJEJIIOBAHHST; KOMII'IOTEPHI iH(pOopMaLliiiHi Ta
nporpaMHi TexHouiorii. HoBu3Ha - HabyB MOJAJIbIIOTO PO3BUTKY MeTOH, POpMyBaHHS eHeproedeKkTHBHOro
aBTOMAaTHU30BAHOTO KEPYyBaHHs TEXHOJIOTIYHUMMU NIpoLecaMu pyo36arayyBajibHOI (pabprKy, sIKUil BKIIIOYAE
ONTUMI3allil0 POLECiB 3aBaHTAXXEHHS MPUUMaJILHUX OYHKEPiB TEXHOJIOTIUHUX JIiHIN py[oIo Ta ii 30aradyeHHs Ha
OCHOBI iH(opMmallii PO KiJIbKiCTb CUPOBMHU i BMICT y Hill KOPUCHOTO KOMITIOHEHTA, 10 NO3BOJIUIIO MilBUIIUTHA BMiCT
3asiza y koHueHTtpari Ha 0,02%; yIoCKOHaNIeHO iepapxiYHUM KPUTEPil ONTHUMI3allii IPoLeCy 3aBaHTaA)KEHHS
IIPUMMaJIbHUX OYHKEpPiB TEXHOJIOTIYHUX JIiHil 306aradyeHHs 5K MHO>KAHY HEPiBHO3HAUYHUX CKJIAIOBHUX, 1O JO3BOJIMIIO
3MEHIIMTY BUTPATU eJIEKTPOeHePrii B ripoueci noapioHeHHs Ha 0,45%.; Brieple BCTAHOBJIEHO, 110 TPy (POPMYBaHH
KepyBaHHs [TOTOKaMU PyAU B ITpolieci 30araueHHs! po3i3HaBaHHs ii TEXHOJIOTIYHMX Pi3HOBUIB JOLJIBHO
3/1ifICHIOBATH Ha OCHOBI IIOPiBHSIHHSI IOHOBJIEHOI PYHKIIii pO3MOisIeHHSs 32 pO3MipOM Bi3ya/IbHUX €JIEMEHTIB
TepMmorpadiyHux 306pakeHb [iISTHKYA TOTOKY Ha KOHBEEP], ONIPOMiHEHOI KEPOBAaHMM HAJBUCOKO4YaCTOTHUM
€JIEKTPOMAarHiTHUM BUIIPOMiHIOBAHHSIM, 3 €JIEMEHTAaMM MHOKVHU €TAJIOHHUX (PYHKLUIHN; yIOCKOHAJNIEHO METOZ,
OIIEPaTHUBHOTO PO3Ii3HAaBaHHS TEXHOJIOTIYHUX Pi3HOBUIB PYIU y IIOTOLi 32 TepMorpadpiuHuMU 300paKeHHSIMU
J10T0 [iZISTHKY, 10 [O3BOJIMJIO 3HUBUTY MaKCHMMaJlbHYy ITOXMOKY IIOHOBJIEHHS PYHKIIii pO3MOisIEeHHS Bi3yalbHUX
eJleMeHTiB Ha TepMorpadiuHOMy 300pakeHHi Y cepelHbOKBaIpaTUIHOMY BifgxusieHHi 7o 0,95%. PesynbraTi,
BIIPOBa>KeHHs BUKOpHcTaHO TOB "KprBOpi3bKuil iHCTUTYT aBTOMATUKU" y TPOEKTaX IIPU po3pooO1Lli cxem
aBTOMaru3allii, aJIrOpUTMIYHOrO i IPOrpaMHOro 3abe3re4eHHs] CUCTEM aBTOMaTHU30BaHOT'O KEPYBaHHS
TEXHOJIOTIYHUMHU NIPoliecaMi PyAo036aradyBayibHOI (abpuKU 3a TeXHIYHUM 3aBhaHHsAM [AT "ApcenopMirran
Kpusnii Pir". Po3paxyHkoBuii eKOHOMi4YHMI ePeKT cTaHoBUTb 828 860 rpH Ha pik. ['any3p - aBTOMaTH3allisl IPOLECiB

KEepyBaHH4.

2. Solved the task of developing principles and approaches to power efficient automatized control of ore-dressing
process using finding of optimal mass ratio of technological ore's types in process of main hoppers of ore-dressing
factory loading, based on: improvement of method of ore-dressing processes automatized control by hierarchical
criteria for optimization of main hoppers loading control process using adaptive multivariable decision making
method based on inverse model of technological process of loading main hoppers on ore-dressing factory, new
method of recognition of technological ore's types on the basis of analysis of thermographic section of ore's flow,
which moves on conveyor, exposed to rays of controlled microwave emission; method of improving the operative
recognition for technological ore's types in flow, which moves on conveyor, by thermographic images in
conditions of disturbances using the method adaptive median filtration and Tikhonov regularization, that allows to
reach needed volumes of concentrate production, its quality and power efficiency of ore-dressing automatized
control process.
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