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RESUME

The Development of A Mathematical Economic Model of Underground Ore Extraction For
Layered Type of Ore Deposits (By The Example of Chiature Mine)

Full advantages of projection and management computer systems applied in mining industry of
Georgia have not been thoroughly studied or used up to the present. Intrusion of those systems
into major enterprises such as group of mining and enriching plant of Chiatura can significantly
affect this particular field.

The dissertation works aim at perfection of methods related to the projection and procession of
layer type ores using economic — mathematic modeling of enterprise processes.

Main tasks of the research:

1. System analysis and formalization of enterprise processes considering specific geology,
enterprise — technical and economic conditions of mine production and storage.
Developing technology schemes of economic - mathematic modeling for mining;

2. Developing economic - mathematic model for estimating effectiveness of investment
costs for prosessing new mine fields;

3. Approbation of the developed comupter models in order to create mining - technical
conditions for new unobtained fields and active mines of mining — enrichment plant in
Chitura and estimating its efficiency for final increase of economic index of mining.

Theoretical basis for the research is thesis about economic processes of mathematic modeling
and methods of analysis respective economic processes of mining enterprises.

For the analysis of economic — mathematic model of mining technological scheme there are
imitative modeling methods used within the research. Analysis of new mining fields project
parametres has been performed on the basis of contemporary method, particularly — the method
of estimating economic efficiency of the investment.

For the solution of specific tasks, the technical — economic indices of mining for the last 2-3
years have been referred to, as obtained from the Chiatura mines, along with the methods of
statistic data analysis as well as the software tools like MS Visual Studio, MS Excel and
Statistica.

Scientific innovation of the work:

e (Correlation of economic indices of certain mining enterprise processes with technological
specifications have been formed as analyse mathematic tasks on the basis of which the
developed economic — mathematic model provides with the possibility of relative
analysis of multi version project solutions.

e Economic — mathematic model of mining technology schemes has been developed, which
unlike the commonly known models, totally considers peculiarities of operation costs
formation in the cleaning and preparation tunnels of Chiatura mine.
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e Economic mathematic model of investment costs efficiency designated for the
development of new mining fields has been developed, which is based on economic
efficiency estimation contemporary criteria of capital costs

e Unlike the established models, this one refers to the quality of magnesium mine,
excretion of concentrate and other factors; among them are specifics of mining
enterprises’ economic activities included in the corporation.

e The methodology ofinformation provision necessary for the optimisation magnesium
mining technological parameters and database creation, using economic-mathematic
modelling, has been determined. This will provide project solution versions with
economic analysis in dialogue regime.

The results of the research held will support development of methods related to the economic —
mathematic modeling of mining enterprises and estimation of economic efficiency of mining.

The following practical significance of the research has been stated:

e Economic — mathematic model for the mining technological scheme can be applied in
cleaning and preparatory works for economic estimation of project parameters versions
per enterprise area. The model determines economically profitable technologic schemes
for specific mining — technical conditions and states such parameters of the selected
technology (measuring dimensions of cleaning pipes, speed of advancing and day/night
output), which provides with minimization of operative costs.

e FEconomic-mathematic model of estimating investment costs provides with relative
analysis of processing methods of new mining field and estimation of capital
expenditures of economic and finance efficiency.

Practical importance of the research has been demonstrated on a specific example. Relative
analysis of mining technology scheme economy indices has been performed using economi —
mathematical model taking into consideration technical mining conditions of the Itkhvisi mine
enterprise area. for economic-mathematic model for estimation of investment costs has been
applied in order to minimize capital and operative costs for processing the north — east new
mining field of the Shukruti mine.

Results of the research along with certain recommendations have been applied in order to
determine projection parameters of processing new mining fields held by the mining-enrichment
plant of Chiatura.

Main thesis and results of the paperwork have been published in 4 articles and reported at
seminars; it has already been presented at the 79" Students Open International Conference
(GTU, Thilisi, 2011) and the International Multi disciplinary Geo Conference (Bulgaria, 2012).
The paperwork covers 127 pages and 33 drafts. It contains introduction, four chapters,
conclusion and the list of references.
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