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1. Incepraliis € 3aBeplIeHO0 HayKOBO-JOCJIiIHOK POOOTOI0, Y SIKifl IOCTaBJIEHO 11 PO3B’513aHO Ba’KJIMBY HAyKOBO-
IIPUKJIAIHY IPOGIEMY —OOI PYHTYBAaHHSI HAYKOBO-METOANYHUX 3aca, JVHAMIYHOTO [IPOEKTYBAHHS PEXKUMY Ta
IJIAHYBAaHHS PO3BUTKY MpHUYMX POGIT y 3a/1i30pyAHUX Kap'epax 3a yMOB MiHJIMBOI IOTPE6U B CUPOBUHI.
3anpornoHoBaHU MifXiz epenbdadae onepaTuBHY 3MiHY iIHTEHCUBHOCTI BifilIpall0BaHHS POLOBULL, 3aJIEXKHO Bif]
PUHKOBOI IMHAMIKU Ha OCHOBI KOMIIJIEKCHOTO BPAaxyBaHHS TiPHUYO-T€0JIOTTYHUX, TEXHOJIOTIYHUX Ta EKOHOMIYHUX
(aKTopiB, 10 BIJIMBAIOTh HA (OPMYBaHHS aKTUBHOI YaCTUHU PO60YOi 30HU Kap'epy. Po3B'sa3aHH Liiei npobaemu
Mae BeJIMKe HayKOBe Ta IPUKJIaHE 3HAaYeHHS, OCKIJIbKY JT03BOJISIE CYTTEBO MiABUIIUTH €(DEKTUBHICTh OCBOEHHS
crpoBUHHOI 6a3u ['3K sik Tpu po3po0blli PoLioBHUIIA OAHUM Kap'e€poM, Tak i ix rpynoto. JloBeneHo, 110 6iblIiCTb
Cy4yaCHUX MiAX0/iB 6a3yI0TbCSl HA CTATUYHUX MOJEJISIX, SIKi HE BPAaXOBYIOTb HECTAa01IbHICTh 30BHIIHBOTO
cepeloBUIIA Ta BUPOOHNYY iHEPTHICTb MipHUYMX MiANprueMcTB. HaTomicTb po3pobiieHa KOHLeNisl TOeHYe

IVHaMidyHe IIPOEKTYBAaHHS PEXKUMY IipHUYMX POOIT i IIJIaHyBaHHS iX PO3BUTKY 3 OIl€PAaTHBHUM KOPUT'YBAaHHSIM



napameTpiB CUCTEMU PO3POOKY ¥ ONTUMi3allielo IPOCTOPOBOi CTPYKTypy po6040i 30HU Kap'epy. OCHOBY
IOCJIIKeHHSI CTAaHOBUTD Y3TOMKEHHS POANYKTUBHOCTI Kap'epy 3 pe>KUMOM FipHUYUX POOIT i reoMeTpieio pobouoi
30HU. YHiepiue BCTAaHOBJIEHO B3a€MO3B 30K MiX IIMPUHOI0 PO60YOro MaiiJaH4YMKa Ta JOBXMHOIO aKTUBHOTO
(PpOHTY, KU 6e3nocepelHbO BU3HAYa€ HOPMATUB r'OTOBUX [0 BUMIMAHHS 3allaciB Ta Aiana3oH HY4KOro
KOPUTYBaHHS NPOAYKTUBHOCTI. 3allpOIIOHOBAHMI METO]], BU3HAYE€HHSI MAaKCUMaJIbHOI TPOJYKTUBHOCTI Kap'epy
iHTerpye ripHM40-reOMeTPUYHi 0OMEKEHHS B CUCTEMY IIJIaHYBaHHS. YIepIle JOBELEHO, 0 KOKHOMY 3HAaYEHHIO
IIPOYKTUBHOCTI 3a PyI0I0 BifI[IOBila€ PEKMUM ripHUYMX POOIT, SKUI ONITUMIi3y€eThCS YepPEe3 yCTAaHOBJIEHUI
B32€EMO3B'I30K I1apaMeTpPiB CUCTEMHU PO3POOKU. 3MiHA MPOAYKTUBHOCTI TOCATAETHCS LiECIPSIMOBAHUM
PEryII0BaHHSM [TapaMeTPiB CHUCTEMU PO3POOKH, 1110 BIJIMBAE HA F€OMETPi0 po6040i 30HU: 3i BpOCTAHHSIM
IIPOIYKTUBHOCTI 3BHM>KYETHCS KYyT YKOCY POOOYOro GOPTY Ta 3pOCTA€ IHTEHCUBHICTD BifIIpalloBaHHS. Po3pobseHo
METOJ], BUBHAYEHHSI ONTUMAJIbHUX [1APAMETPIiB CUCTEMU PO3POOKM I aKTUBHOI YACTUHU POO0Y0i 30HH, IO AO3BOJISIE
OOI'PYHTOBAHO JANTYBATH iX 3aJI€5KHO Bifl 3MiH Y 30BHIIIHbOMY CE€pPeIOBUIL] 3 MiATPUMAHHSIM HEOOXiIHOTO PiBHS
rOTOBUX 10 BUIMaHHSI 3aMaciB. YJOCKOHAJIEHO KPUTEPill OLiHIOBaHHS i1 BU6OPY ONITUMAJIbHOI'O BapiaHTa PO3BUTKY
ripHMYMX POOIT, 10 6a3yeThCsl HA MaKCcUMi3allii piyHOro NpubyTKy MiAIIPUEMCTBA, BUP)KEHOTO B TOBAPHIi
npopykuii. Ha BigMiHy Bif, TpaAuLIiHUX MiAXO0/iB, HOBUII KPUTEPIll onlepye CHiBBigHOIEHHSM IiHU 1 CO6iBapTOCTi
IIPOAYKIIii, @ TAKOXX YpaxoBYe MOPSATOK Ta IHTEHCUBHICTb (POpMYBaHHS POO0UYO0I 30HU, 3a0€311eUyI0Yr BUCOKY
TOYHICTb IOPiBHSHHS AVMHAMIYHUX BapiaHTIB 3a TpuBaInUi nepiof. OTPUMAaHO 3aJI€KHOCTI [1J151 OLIIHIOBAHHS BILJIMBY
CcTaHy po6040i 30HU Ha piuHi 06csry JiKBigalii BincTaBaHHS 32 PO3KPUBOM IIPU 3MiHi IPOJLYKTUBHOCTI, & TAKOX JIs1
BU3HA4YE€HHSI MOKJIMBOI IPOAYKTUBHOCTI 3a P00 B epexifHi nepiogu poboTu Kap'epy B yMOBax JiKBigallii
BiZICTaBaHHS 3a PO3KPUBOM. 3alIPOIIOHOBAHO HOBUM PO3PAXyHKOBUI IIPUHLMIT BUSHAYEHHS IPaHUIb
IIPOEKTOBAHOT'O Kap'epy Ha OCHOBi 3MiHHOT'O I'PaHUYHOTrO KoedillieHTa po3KpUBY. BpaxyBaHHS AUHAMIKU TOKa3HUKIB
IisIIbHOCTI Kap'epiB-KOHKYPEHTIB JO3BOJIMJIO MiBUIIMTH TOUHICTh BU3HAYEHHS TPaHULb Ha 14-45 % Ta
320€3MeYUTH KOHKYPEHTOCIIPOMO>KHICTh IIPOEKTOBAHOTO MiAnpuemMcTsa. OGIpyHTOBAHO MiAXin 0o MiaHyBaHHS
PO3BUTKY TipHUYMX POOBIT y IIIMOOKUX Kap'epax, 10 J03BOJIsi€ THYYKO 3MiHIOBAaTH iHTEHCHBHICTD BifnpaioBaHHsl. Lle
3abe3rneyvye sIK BUKOHAHHS IOTOYHUX PiYHUX I1JIaHIB, TaK i CTBOPEHHS T€OMETPUYHUX IIEPEyMOB [J1s1 ONlepaTUBHOI
3MiHM IPOJYKTUBHOCTI B MaiiOyTHIX nepiogax. Po3po61eH0 eKOHOMIKO-MaTeMAaTUYHY MOJIeJIb ONTUMi3alii
posmoziny o6csriB BULOOYTKY MK Kap'epamMu ripHu4o-36aradyBanabHoro komb6inary (I'3K). Mogesns ypaxoBye
IIOTOYHUI CTaH PO3KPUBHUX POOIT i HOpMaTHBU 3amaciB, rapaHTyIOuM BUKOHAHHS 3arajabHoro mniaany I'3K uusxom
OIIepaTHMBHOTO MEPEPO3MNOIily HaBaHTaXXeHb. [IpakTUYHY e(PEeKTUBHICTb JOBEIEHO Ha Kap'epax KOMIaHii
«METIHBECT»: agantvBHe nepepo3I1oiijl BAPOOHMYNX HABAHTAKEHb 326€31e4Ynsio 3pOCTaHHS YMCTOTO I'POIIOBOTO
IIOTOKY Ha 29 % i3 CyMapHUM €KOHOMiYHUM e(eKTOM y 189 MJIH rpH. 3anIpONOHOBAHI METOAU Ta MOAEi GOPMYIOTh
KOMIIJIEKCHY KOHLEIITyaJIbHy OCHOBY JIJ1 IIPOEKTYBAHHS 1 yIIPaBJliHHS B AMHAMIYHOMY CEPELOBUIL, TiIBUILIYIOUU

CTpaTeriyHy rHyYKiCTb, CTIKICTb i TEXHIKO-€KOHOMIYHY 36a/1aHCOBAHICTb NPHUYMX MiJTPUEMCTB.

2. The dissertation is a completed research work that addresses an important scientific and applied problem - the
substantiation of scientific and methodological principles for dynamic design of the mining schedule and planning
of mining operations in iron ore open pits under conditions of fluctuating raw material demand. The proposed
approach enables operational adjustments to mining intensity based on market dynamics, through the
comprehensive consideration of geological, technological, and economic factors influencing the formation of the
active part of the pit working area. Solving this problem holds significant scientific and practical value, as it
substantially improves the efficiency of resource base utilization in MPPs, both for individual pits and groups of
pits. It has been established that most current approaches rely on static models that fail to account for
environmental instability and the production inertia of mining enterprises. In contrast, the developed concept
combines the dynamic design of the mining schedule and development planning with the operational adjustment
of development system parameters and spatial optimization of the pit working area. The core of the research
aligns pit productivity with the mining schedule and the geometry of the working area. For the first time, the
relationship between the working platform width and the length of the active mining front is established, which
directly determines the normative reserves ready for extraction and the range for flexible productivity adjustment.
The proposed method for determining the maximum achievable pit productivity integrates mining-geometric



constraints into the planning system. It is proven for the first time that each ore productivity value corresponds to
a mining schedule optimized through the established interrelation of development system parameters. Changes in
productivity are achieved by purposefully adjusting development system parameters, which affects the geometry
of the working area: as productivity increases, the working slope angle decreases and exploitation intensity grows.
A method is developed for determining the optimal parameters of the development system and the active working
area, allowing their justified adaptation to external changes while maintaining the required level of extractable
reserves. The criterion for assessing and selecting the optimal variant of mining development, based on
maximizing the enterprise's annual profit expressed in physical output, has been improved. Unlike traditional
approaches, the new criterion operates on the ratio of product price to production cost, and also considers the
formation order and intensity of the working area, ensuring high accuracy in comparing dynamic variants over a
long planning period. Dependencies have been obtained to evaluate the impact of the working area state on the
annual scope of overburden backlog elimination with varying productivity, and to determine feasible ore
productivity in transitional periods during overburden backlog recovery. A new calculation principle for
determining the projected pit boundaries is proposed, based on a variable ultimate stripping ratio. Considering the
dynamics of competitors' performance has improved boundary definition accuracy by 14-45% and ensured the
competitiveness of the designed enterprise. An approach to planning mining development in deep open pits has
been substantiated, allowing flexible adjustment of exploitation intensity. This ensures both the fulfillment of
current annual plans and the creation of geometric prerequisites for operational productivity changes in future
periods. An economic-mathematical model has been developed for optimizing ore production allocation across
pits within an MPP. The model accounts for the current state of overburden works and reserve standards,
guaranteeing fulfillment of the overall MPP plan through operational workload redistribution. Practical efficiency is
demonstrated on Metinvest company pits: adaptive redistribution of production workloads ensured a 29%
increase in net cash flow with a total economic benefit of UAH 189 million. The proposed methods and models
form a comprehensive conceptual basis for design and management in a dynamic environment, increasing the
strategic flexibility, resilience, and techno-economic balance of mining enterprises.
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