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Pedepar:

1. 3a pesyspTaTamu aHasi3y HAYKOBUX JKEPeJl BCTAHOBJIEHO, 1O MONUT Ha ebeHeBY NPOYKILio II0YaB
301/IbLITYBATHUCS, 1O [IOB'SI3aHO 3 PO3BUTKOM OyZiBesIbHOI ranysi B KpaiHi, ak 1o BilicbKOBOi arpecii mpoTu YKpaiHu.
He nuBnsunch Ha BilICBKOBI [Iii CbOrOJHI ClloCTepiraeThCsl 361/1bLIEHHS IONUTY i 06CATiB BUPOOHULITBA 1le6eHeBOi
IIPOAYKIii, o MOB'sI3aHO 3 aKTHBi3alielo 6yAiBebHUX POOIT B 3HAYHIN KiJIbKOCTi 06J1acHUX LEeHTPiB. O4eBUIHO, 1[0
y HiCJIIBOEHHUH nlepiog, 6yne nependavaTrcs MO3UTUBHA TEHASHIis MiJIBUIEeHHS TPOAYKTUBHOCTI MiZIIPUEMCTB B
rasnysi BU00yTKy OyZiBeJIbHUX MaTepiajliB 3 METOI 3a0e3l1eueHH sl BillHOBJIEHHS 3pYHHOBAHOI Ta CTBOPEHHSI HOBOi
inppacrpykrypu Kpainu. lllebeHeBa npoayKuis pi3HOI PpaKLiliHOCTi BUKOPUCTOBYETHCS B OYAiBHUILITBI, @ TAKOX 5K
HAIOBHIOBaY GETOHY, CKJIaZiOBa MIOKPUTTS aBTOMOOIIbHUX AOPIr, 11715 6ayacTyBaHHS 3aJli3HUYHUX KOJIiH Ta B

0araTbOX iHIIKX rayjyssx i HarnpsmKax eKoHOMiKY KpaiHu. Ha reputopii Ykpainu possigano rnoxaz 1300 ponosuly



CKEJIbHOI HEPYJHMX KOPMCHUX KOMAJIVH, 0 CIYTyIOTh CHPOBMHHOIO 6a3010 [1J11 BUPOOHUIITBA OyAiBEIbHUX
marepiasis, 6yTo-1ebeHeBoi IpoayKiii. 31e6ibIIoro pogoBuiLa IPUYPOUEHi 40 YKPaiHChbKOrO KPUCTAJIIUHOTO
muTa. He 3Bakarouu Ha BeJIMKUH NONUT Ha LiebeHeBi MmaTepianu Ha OyliBeJIbHOMY PUHKY, OiIbLIICTh Cy4YaCHUX
Kap'epiB BXe [OCSIJIa EKOHOMIYHO JOLIIIBHUX [VIMOMH, 10 YHEMOXJIMBIIIOE iX €KCIUIyaTallilo 3a CTapUMHU
TEXHOJIOTIYHUMU cxeMaMU. ToMy MifIBUIIY€eTbCS aKTyaabHICTh TEMU BUKOPUCTAHHS MOOITIBHUX

I pOOMIIBHOCOPTYBAJIbBHUX KOMILJIEKCIB IIPU BifilIpalloBaHHI Kap'epiB OyiBesJbHOI CUPOBUHY, 1110 Ilependayae
OOI'pPYHTYBaHHS €(PEKTUBHUX N1APAaMETPIiB TEXHOJIOTIYHUX CXEM 3 YPaxyBaHHSIM BILJIMBY IIOTOYHOI IJIMOUHU PO3POOKU
i IpOAYKTUBHOI MOTY>KHOCTI MiJPUEMCTB. B Ham yac 6araTo iCHyrouMX NigIIPUEMCTB 3 BUTOTOBJIEHHS 1€6eHeBO]
IIpOAyKIii B KpaiHi CTUKAIOTHCS 3 TEXHOJIOTTYHMMY CKJIaJIHOIIAMY, 110 [10B’S13aHi 3 TPHUBaJIMM TEPMIHOM
eKcIulyaTalii, 3acTapiium ripHuumuM o61a4HaHHSM i IOCSATHEHHSIM KPUTUYHUX 3HA4€Hb I[JIMOMH PO3POOKU. Y 3B'I3KY
31 36ibLEHHAM [IM6MHU po3po6ku noHan 100 - 120 M BUHUKAIOTh CKJIA[HOMLI] i3 32aCTOCYBaHHSIM TPAaHCIIOPTHOI
CHUCTEMU PO3POOKH, 110 0OYMOBJIEHI BUCOKMMU €KCILTyaTalliiiHUMYU BUTPaTaMU Ha NepeBEe3eHHS KOPUCHOI
KOIaJIMHY 3 BUOOiB Ha [IOBEPXHIO Kap'epy Ta HEraTUBHUI BIJIMBOM Ha HAaBKOJIUIIHE CEPEJOBUILE Y 3B'I3KY 3i
3HAYHUMU BUKUJAMU 3a0PYIHIOIOUMX PEYOBUH IIPY BUKOPUCTAHHI TEXHIKU 3 IBUTYHAMU BHYTPIIIHBOTO 3rOPaHHSI.
JocBig excrutyaratlii Kap'epiB 3 BULOOYTKY HEPYAHOI OyAiBeJIbHOI CUPOBUHU I03BOJISIE CTBEPIKYBATH, 110 OJHUM 3
Ha6isbII epeKTUBHUX PillleHb [JIs 3HIKEHHS cO6iBapTOCTI pO3pPOOKH € 3aCTOCYBaHHS MOGIIbHUX IPOOUIIBHO —
coptyBanbHux (MJICY) Ha KOHLJEHTpaLiiHOMY TOPU30HTI B CEpeIUHI Kap'epy [i€ B [10AAJbLIIOMY BilOyBA€THCS
[IepEBaHTAKEHHS T'OTOBOI e6eHEeBOI IPOAYKILii TocTadalbHUKaAM. Y 3B’13Ky 3 LIUM B IUCEPTaLiliHi poOoTi
BUPilllyBaslach aKTyaJIbHA HAYKOBOIIPAKTUYHA 33/1a4a OOrPYHTYBaHHS €(DEKTUBHUX TEXHOJIOTIYHUX CXEM BUJOOYTKY
Hepy[HOi 6yZiBesIbHOI CHPOBMHY 3 BUKOPUCTAaHHIM MOOGLIBHUX IPOOUIIBHO ~ COPTYBaJIbHUX KOMILJIEKCIB Ha
pobounx MaiaH4MKax Kap’epa. st JOCSITHEHHSI MeTy OyJ1d ITpoaHasli30BaHi OCHOBHI MO>KJIMBI TEXHOJIOTIYHI cXeMu
PO3POOKM POJIOBUIL MilIHUX KOPUCHUX KONAJIMH HEPYLHOI MiHepasibHOiI CUPOBUHH, IO JO3BOJIUJIO PO3IJISIHYTH
MOYKJIMBICTb 3aCTOCYBaHHSI TPAHCIIOPTHOI CUCTEMU PO3POOKH 3 BUKOPUCTAHHSIM aBTOCAMOCKHUTIB, IUKIIIYHO ~
IIOTOKOBY TE€XHOJIOTIIO 3 BUKOPUCTAaHHSM KOHBEEPHUX IiIIOMHUKIB Ta MOOIJIbHUX APOOUJIBHO - COPTYBAJIbHUX
YCTaHOBOK Ha po60UYMX MaiJaHYMKax Kap'epa. 3aBIsKU JOCIiI>)KEHHSIM BU3HAU€HI HAaNOiIbII €(PEKTHUBHI

TEXHOJIOTIYHI CXeMU 32 3MiHHOI ITIMOMHU Kap’'epa Ta NPOAYKTUBHOCTI ripHUYOr0 MiilIpUEMCTBA.

2. According to the results of the analysis of scientific sources, the demand for aggregates began to increase due to
the development of the construction industry in the country, up until the military aggression against Ukraine.
Despite the ongoing hostilities, there is currently a growing demand and production volume of aggregates, which
is associated with the intensification of construction activities in a significant number of regional centers. It is
evident that in the post-war period, a positive trend in increasing the productivity of enterprises in the
construction materials extraction sector is expected, in order to support the restoration of destroyed
infrastructure and the creation of new infrastructure across the country. Aggregates of various fractions are used
in construction, as concrete aggregate, as a component of road pavement, for railway track ballast, and in many
other sectors and areas of the national economy. More than 1,300 deposits of non-metallic minerals have been
explored in Ukraine, forming the raw material base for the production of building materials and aggregates. Most
of these deposits are located within the Ukrainian Shield. Despite the high demand for aggregates in the
construction market, most modern quarries have already reached economically feasible depths, making it
impossible to continue their operation using outdated mining flowsheets. Therefore, the relevance of using mobile
crushing and screening plants in the development of construction material quarries is increasing. This approach
requires the justification of efficient parameters for technological flow sheets, taking into account the current
mining depth and the production capacity of the enterprises. Today, many existing aggregates plants in the
country face technological challenges related to long-term operation, outdated mining equipment, and the
achievement of critical quarry depths. As the mining depth exceeds 100-120 meters, difficulties arise with the
application of conventional transport systems due to high operating costs for hauling materials from the pit
bottom to the surface, as well as the negative environmental impact caused by significant emissions from
machinery powered by internal combustion engines. The experience of operating quarries for the extraction of
non-metallic construction materials shows that one of the most effective solutions for reducing production costs



is the use of mobile crushing and screening plants (MCSPs) at the processing level within the quarry, where the
subsequent loading of aggregates for delivery to customers takes place. In this regard, the dissertation addresses a
relevant scientific and practical task — the justification of efficient technological flow sheets for the extraction of
nonmetallic construction materials using mobile crushing and screening plants at the working levels of the quarry.
To achieve this goal, the main possible mining flowsheets for the development of deposits of hard non-metallic
mineral resources were analyzed. This made it possible to consider the feasibility of applying various mining
transport systems, including the use of haul trucks, cyclic-flow technology with conveyors, and mobile crushing
and screening plants at the working levels of the quarry. As a result of the research, the most efficient
technological flow sheets were identified, depending on the variable quarry depth and the production capacity of
the mining plant. The study provides a justification of the optimal parameters for the elements of the mining
system used in the development of non-metallic construction material deposits, including transport-based
systems, cyclic-flow systems, and mining flowsheets involving the placement of mobile crushing and screening
plants at the working levels of the quarry. It has been established that the most efficient technological solution is
the application of a cyclic-flow mining system with the processing level positioned on the 11 second bench above
the bottom of the quarry. This approach reduces the haul distance of the raw materials to the quarry surface by 1.9
times at a quarry depth of 150 meters and decreases the number of haul trucks required by half. The influence of
the depth of the development of a non-metallic deposit on the distance of transportation of minerals from the face
to the crushing plant was studied depending on the use of different mining flowsheets in the development
transport system, the cyclic-flow flowsheet and the use of a mobile crushing and screening plant in the quarry. It
was established that the use of a cyclic-flow mining system with the processing level positioned on the second
bench above the bottom of the quarry reduces the haul distance to the quarry surface by 1.9 times at a depth of 150

meters.
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