O0Js1ikoBa KapTKa aucepTaii

I. 3arasibHi BimOMOCTI

Jep>kaBHUH 00J1iKOBHI HOMeP: 0826U003620
Oco006J1uBi TO3HAYKH: BinKpura

JaTa peecrtpamnii: 15-07-2026

Craryc: Haka3 npo Bugady gumnioma

PexBi3utu Hakasy MOH / Haka3y 3aKjazy: Hakas KpuBopisbKoro Hal[ioOHaIbHOTO
yHiBepcuTeTy Bix 29.09.2026 N2 24-ax "TIpo Bunavy purioma gokropa ¢inocodii Heszopoy
B.B."

I1. BizomocTi npo 3100yBaya

Baacue IlpizBumie Im's Ilo-6aTbKOBI:

1. HeB3opos Biraniit BanepinnoBuy

2. Vitalii V. Nevzorov

KBasmi¢ikamis:

Inentudikarop ORCID ID: 0009-0004-9145-6042
Bupg, nucepranii: nokrop dinocodii
AcmipanTtypa/JlOKTOpaHTypa: tak

IITu¢p HayKOBOi ceiaIbHOCTI: 184

Ha3Ba HayKOBOi creniaJIbHOCTI: [ipHuuTBO
l'asmy3p / rasysi 3HaHB. BUPOGHULITBO Ta TEXHOJIOTI]
OcBiTHBO-HayKOBa Iporpama 3i creniaJabHOCTI: TipHuuTBO
JaTa 3axHcTy: 09-09-2026

CrneniaJbHICTh 3a OCBITOIO: 36araueHHs KOPHCHUX KOTIaJIMH

Image not found or type unknow

Micue po60TH 34,00yBava: ToapucTBO 3 06MEXKEHOIO BianosiganbHicTio "METIHBECT XOJIIVHI™

Kopg, 3a €APIIOY: 34093721

MicueSHaxo,q)KeHHﬂ: [liBgenHe mwoce, 80, 3anopixoks, 3anopisbkuii p-H., 69008, YkpaiHa
dopma BracHOCTI: lpusaTHa/HesepkaBHa

Cdepa ynpasiriHHS:

InenTudikarop ROR:



I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT

IIudp cnenianizoBaHoi BY€HOI pagH (pa30Boi CleliaJai30BaHOi BYEHOI pazu). PhD 16072
IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI 0COOHM: Kp1BOpi3bKuil HALIOHAJIBHMIA YHIBEPCUTET

Kopg 3a €IPIIOY: 37664469

Micue3HaxoaKeHHS: yi. Biranis Marycesuua, Kpusnuii Pir, Kpuopisbkuii p-H., 50027, Ykpaina
dopma BracHOCTI: JlepxaBHa

Cdepa ynpaBiriHHS: MiHicTepCTBO OCBITH i HayKK YKpaiHu

InenTudikarop ROR:

IV. BimomocTi Ipo niznpueMcTBO, YCTaHOBY, OpraHi3alliio, B sIKi# 0yJ10

BHKOHAHO JHCEPTaIlilo

IloBHEe HaliMEeHYBaHHS IOPUAHYHOL 0C00H: KpuBOpi3bKuii HaI[iOHATIbHUI YHiBEPCUTET
Kopg 3a €IPIIOY: 37664469

Micue3Haxoa KeHHS: yi. Birania Marycesuya, Kpusnii Pir, KpuBopisbkuii p-H., 50027, Vkpaina
dopma BracHOCTI: JlepxaBHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH i HayKU YKpaiHu

InenTudikarop ROR:

V. BizomocTi npo gucepraniio
MoBga guceprTallii: Vkpaincoka
Koau TeMaTHYHHUX PYyOPHK: 53.31.15.15

Tema gucepranii:
1. O6rpyHTYBaHHS TEXHOJIOTIYHMX ITapaMEeTPiB TOHKOI'O TPOXOYEHHSI IPU 36araye€HHi MarHeTUTOBUX KBaPLUTIB

2. Substantiation of technological parameters of fine screening in the beneficiation of magnetite quartzites

Pedepar/anoTamis:
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OOI'PYHTYBaHHi Ta po3poO1li TEXHOJIOTIYHUX [1apaMeTPiB TOHKOT'O IPOX0OYEHHS TP 30araueHHi MarHeTUTOBUX
KBAapLIUTIB Ha Mi[ICTaBi BCTAHOBJIEHHS 3aKOHOMipHOCTEH 6e3po3mipHuX napameTpis ki, 110 KOMIIZIEKCHO BPaXOBYIOThb
BILJIVB LIBUIKOCTI PyXy MaTepiasy, 4ac NpoCiloBaHHS, TOBIIMHY 1Iapy MaTepialy Ha CUTOBIi ITIOBEPXHI Ta
KoediuienTy nynbnu k2, skuii BpaxoBye BIUIMB BMiCTy TBEPJOT0, PO3PiIKEHHIO i IIiJIbHOCT] MyJIbIIN, YACTOTU Ta
aMILIITYY KOJIUBaHb, Ta FPAaHyJIOMETPUYHMI CKJIAJ, BUXiTHOI CUDOBUHY, 3 I0JIJIbIINM BCTAHOBJIEHHSIM
3aJI€;KHOCTEN NIePEXOAY Bif, pO3NOAiNy KPYIIHOCTI BXiHOI CUPOBMHU IO PO3IIOLINY CenapauiiHOi XapaKTepruCTUKU
TOHKOTO TPOXOYEHHS 17151 PO3POOKM KOMIIJIEKCHOI TEXHOJIOTIYHOI CXEMU MArHETUTOBUX DY/ 3 3aJIy4€HHSM IIPOLIECY
TOHKOT'O 'POXOY€HHS. Y BCTYIIi MiCTUTBCS 3arajbHa XxapakTePUCTHKA JucepTallii, O6IPyHTOBAHO aKTyasIbHICTb
po6oTH, cpopMysIbOBaHA META i 3aBJJAaHHS OCJIiIKEHHS], BU3HAY€Ha HayKOBa HOBM3HA Ta [IPAKTUYHA LiHHICTb
poboTH. Y nepuiomy npoaHasizoBaHO IPOLeCH Ta 06J1aHaHHS IJ1s1 PO3/iJIeHHS 32 KPYIIHICTIO, BUBHAYEHI HAMIPSMKHU

onTUMi3zallii TeXHOJIOri! IepepoOKU MarHeTUTOBUX KBAapLUTiB, BU3HAYEHO BIIJINB PEYOBUHHOTO CKJIALY,



BKPAIUIEHOCTi 3€peH, BUMOTraMm 10 SKOCTi IPOAYyKLii Ha BUOIp 06/1alHAaHHS Ta CXeM Nepepo6Ku. TOHKEe rPOXOYEHHS
POBIJISIHYTe, K ajJibTepHaTrBa Kiacudikalii B ripoluKIoHaxX. ABTOPOM 3p0O6JIEHO BUCHOBKY IIPO aKTYyaJIbHICTh
BUOPAHOIO TEXHOJIOTIYHOTO HANPSIMKY, C(POPMYJIbOBAHO METY, 00'€KT, IPEAMET NOCIiIP)KEHHS Ta 3aBAaHHS
OOCHiIXeHb. Y PyroMy po3isi BUBHAaY€HO, 110 TOHKE I'POXOYEHHS € CKJIAHUN 00'eKT, 0COOJIUBICTIO SIKOTO €
CTOXaCTUYHICTb MOBELiHKY MaTepiay, sKa I10B'3aHa 3 BEJIMKOIO KiJIbKIiCTIO BCAKOIO POAY HEBUMIPIOBAHUX
IPYropsiIHUX MIPOLIECiB, SKi MOXXHA BBa)KaTH HECIIOJIiBAaHKaMU, SIKi € CBiTU€HHIM HOro ckyianHocTi. Po3pobsieHa
MaTeMaTu4Ha MOJIEJb, IKa MOJEJII0OBaHHS [IPOLIEC TOHKOTO TPOXOYEHHS 3 BUKOPUCTAHHSIM METO/IiB Teopii
VMIMOBIPHOCTEN Ta MAaTEMATUYHOI CTATUCTUKYU, OCKIJIbKU IPOLEC TOHKOTO IPOXOYEHHS € CTOXAaCTUYHUM. OTPUMaHO
dbopmynu 1151 po3paxyHKy cernapaliifHoi XxapaKTeprUCTUKY MiTpeIliTHOTO MPOAYKTY TOHKOTO IPOX0YEHHS B
3aJI€KHOCTI Bifl XapaKT€PUCTHUK BXiHOI pyIHOI IIKUXTH i MapamMeTpiB IIpoueca rpoxodeHHs. ONuc MpoLecy TOHKOro
IPOXOYEHHS 3a JOMOMOro Mogzesi Tuxonosa O. M. 03BOJIMB OLIHUTY ILiJIbHICTb PO3NOMINY MigpemiTHOl
CernapauinHoi XapaKTEPUCTUKU SIK BUIIAJIKOBOI BEJIMYMHY, IKa BU3HAYAETHCS SIK XaPAaKTEPOM BXiZJHOT'O BUIIa[IKOBOTO
IIOTOKY PY[IHOI LIMXTHU, TaK i BIACTUBOCTSIMU CaMOTO IIPOLieCy TOHKOTO rPOX0o4yeHHs. [y BpaxyBaHHSI OCOOJIMBOCTEN
MOKPOTO TOHKOI'O T'POXOY€HHSI BUiJIEHO IOJIOBHI XapaKTE€PUCTUKU IyJIbIIN i 00'eqHaHi B KoedilieHT nysasnuy. s
BM3HA4Y€HHS (OPMU i 3HAUEHHS LbOro KoedillieHTy BUKOPUCTAHO perpeciiiHuii aHais. [IpoBefeHe goCIiIKeHHs
[10Ka3aJ10 PiBeHb BIUIMBY KOKHOTO 3 BUOpAHUX [TapaMeTpiB MyJblIi. Moel0BaHHS IIPOLieCy TOHKOI'O TPOXOYEHHS
MiATBEPANIIO EKCIIEPUMEHTAJIbHI PE3YJIbTaTy TPOXOYEHHS. Y TPETbOMY PO3Zijli BUKOHAHO JOCIIiI>KEHHS
MarHeTUTOBUX KBAPLUTIB SIK 00’€KTY [1J11 TOHKOTO I'POXOYEHHS, YMOB IOy YaCTUHOK MarHeTUTOBUX Py, IPU
rpOXOYeHi, Iif| Yac 1ab0paTOPHUX Ta HAIiBIIPOMUCJIOBUX TECTYBaHb BUKOHAHA OLiHKA BILJIMBY [1apaMeTpiB Ha
MpOIeC TPOXOYEHHS], TPOaHaJi30BaHi TEXHOJIOTIYHi aCMeKTH epepOoOKY MarHETUTOBUX KBAPIUTIB Ta BU3HAYEHi
TPYZHOIL] [10B’s13aHi 3 LMM. Bu3HaueHi onTuMabHi NapaMeTpy MPOL,ECy TOHKOIO 'POXOYEHHSI MarHETUTOBUX
KBAapLMTIB. Y 4€TBEPTOMY PO3LiJi IPUCBAYEHO ITPAKTUYHUM PEKOMEHIALIISIM CTOCOBHO HOBOI TEXHOJIOTTYHOI CXeMU
nepepoOKU MarHeTUTOBYX KBapLIMTIB 3 iMIIJIEMEHTalli€lo TOHKOTO IPOX0YeHHS, 1110 3a6e3redye ONnTUMizallieio
icHy1040i Mar"iTHO-(JIOTaLiIHOTO cXeMHU 36arayeHHs Ta MiJBUILIEHHSM SKOCTi 3a/1i30pyIHOrO KOHLJEHTPATY 3
67,18% 1o 67,93%. Y BUCHOBKax MifOATO NiJICyMOK IIPOBEEHOI pOOOTH i OIIMCAHO OCHOBHI pe3yJIbTaTU, OTPUMaHI B

IOCJIiIKeHHi.

2. This dissertation is devoted to solving an important scientific and technical problem, which consists in justifying
and developing the process parameters for fine screening in the beneficiation of magnetite quartzites based on the
identification of patterns in the dimensionless parameters k1, which comprehensively account for the influence of
material flow velocity, sieving time, the thickness of the material layer on the screen surface, and the pulp
coefficient k2, which accounts for the influence of solid content, pulp dilution, and density, frequency and
amplitude of vibrations, and the particle size distribution of the feed material, followed by the establishment of
dependencies on the transition from the particle size distribution of the feed material to the separation
characteristics of fine screening for the development of a comprehensive processing scheme for magnetite ores
utilizing the fine screening process. The introduction contains a general description of the dissertation, justifies
the relevance of the work, formulates the purpose and objectives of the study, and identifies the scientific novelty
and practical value of the work. The first chapter analyzes the processes and equipment for size separation,
identifies directions for optimizing magnetite quartzite processing technologies, and determines the influence of
material composition, grain distribution, and product quality requirements on the selection of equipment and
processing schemes. Fine screening is considered as an alternative to classification in hydrocyclones. The author
draws conclusions regarding the relevance of the chosen technological direction and formulates the purpose,
object, subject, and research objectives. The second chapter establishes that fine screening is a complex process
characterized by the stochastic nature of the material’s behavior, which is associated with a large number of
various unmeasurable secondary processes that can be regarded as unexpected events, thereby demonstrating its
complexity. A mathematical model has been developed to simulate the fine screening process using methods of
probability theory and mathematical statistics, since the fine screening process is stochastic. Formulas have been
derived for calculating the separation characteristics of the undersize product of fine screening depending on the
characteristics of the input ore feed and the parameters of the screening process. The description of the fine



screening process using the model by Tikhonov O. M. allowed for the evaluation of the distribution density of the
undersize separation characteristic as a random variable, which is determined both by the nature of the input
random ore feed stream and by the properties of the fine screening process itself. To account for the specific
features of wet fine screening, the main characteristics of the pulp were identified and combined into a pulp
coefficient. Regression analysis was used to determine the form and value of this coefficient. The study revealed
the degree of influence of each of the selected pulp parameters. Modeling of the fine screening process confirmed
the experimental screening results. The third chapter examines magnetite quartzites as a material for fine
screening, the conditions for separating magnetite ore particles during screening, and, through laboratory and
pilot-scale tests, evaluates the impact of various parameters on the screening process. technological aspects of
magnetite quartzite processing were analyzed, and associated difficulties were identified. Optimal parameters for
the fine screening process of magnetite quartzites were determined. The fourth chapter is devoted to practical
recommendations regarding a new processing scheme for magnetite quartzites incorporating fine screening,
which optimizes the existing magnetic-flotation enrichment scheme and increases the quality of the iron ore
concentrate from 67.18% to 67.93%. The conclusions summarize the work performed and describe the main results
obtained in the study.
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