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ABSTRACT

Purpose. Development of mining enterprises adaptation to changes in conjuncture of a product market relying upon
its competitiveness while reducing expenditures connected with mineral stock extraction at the expense of mining
operation schedule reorganization in accordance with market demand for their products.

Methods. Methodological approach to provide output competitiveness in the context of its adaptation to market
demand has been substantiated with the use of correlation analysis technique taking into consideration variability of
outgoing data and their uncertainty. A technique to support competitive product advantages has been identified on
the basis of operations function of mining complex since the advantages depend heavily on the expenses connected
with crude ore. Cost changes effected by a market demand have been estimated basing upon feasibility analysis of
operations of open pits selected to be considered.

Findings. Relations between crude ore mining, prime cost of ore mining and processing enterprise product of
Ukraine and market demand for their output have been determined. The current open pit expenditures, connected
with ore bed mining, have been specified; process solutions, concerning the operating mining complex moderniza-
tion, has been substantiated basing upon them. Extraction system effect on the mining complex technological adapta-
tion to lower demand for manganese ore has been stated.

Originality. Scientific and application foundations to obtain competitive advantages for the product manufactured by
mining and processing enterprises by means of technological adaptation of mining complexes to market demand
have been developed. Adaptation instruments of the complexes have been estimated with the help of the production
function. Methodological approach to plan crude ore prime cost, basing upon expenditures, connected with overbur-
den operations, has been improved.

Practical implications. In the context of Pivnichnyi and Zaporizkyi open pits, the effect of extraction volumes on
the mined ore prime cost has been determined; the effect has been involved to substantiate economically the expe-
dient system for ore bench mining. Production function of Pivnichnyi open pit has been defined. Its analysis results
helped formulate recommendations concerning labour shedding and production increase.
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1. INTRODUCTION

Almost 50% of industrial potential in Ukraine and up
to 20% of its labour resources are connected with mineral
mining and use (National program..., 2018). When
Ukraine was becoming independent state, it exported out
32% of coal, and 15% of iron and steel of the total USSR
export (Shutov, 2012). Coal is the main strategic fuel and
energy resource of Ukraine, which is able to ensure the
development of the leading economic sectors, in particu-
lar the production of electrical power and metallurgy for
the next 300 — 400 years (Rudko, Kurylo, & Bala, 2016;

Petlovanyi, Lozynskyi, Saik, & Sai, 2018). The fuel
situation in the country demands developing an effective
mechanism for delimiting economic feasibility of coal
extraction (Pivnyak, Pilov, Bondarenko, Salli, & Yash-
chenko, 2005; Piwniak, Bondarenko, Salli, Pavlenko, &
Dychkovskiy, 2007). Under the current conditions of
market economy, a share of oil products within the total
amount of commodity imports increased by 14.3%; in the
context of iron ores and concentrates — by 10% (Kol-
tunovish, 2014). That effected adversely many industries
as well as on the whole economy. Activities of many
mining enterprises, performed under extremely compli-
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cated conditions, have resulted in significant production
cutback, and unsatisfactory economic operations (Va-
gonova & Volosheniuk, 2012; Vagonova, Prokopenko, &
Kyrychenko, 2014).

Implementation of new, more flexible techniques,
meeting the requirements of the modern market, is one of
the components of successful operations of mining enter-
prises (Strpi¢, Milicevi¢, & Kurevija, 2017). Adaptation
of production facilities of mining and processing inte-
grated works (MPIWs) to the mineral stock market con-
juncture is the prerequisite to solve the problem today.
Moreover, the adaptation depends upon certain regulari-
ties concerning changes in mining parameters as for the
expediency of the available open pit systems use (Tem-
chenko, 2014). Updating of the systems as well as put-
ting into operation of new systems will involve new
engineering, technological approaches, and economic
substantiation of the solutions (Dychkovskyi, Av-
diushchenko, Falshtynskyi, & Saik, 2013).

Both engineering and economy of a deposit extrac-
tion defines production potential of any mining enterprise
(Kravchuk & Andreieva, 2012). In the context of market
economy, the potential effects the current competitive-
ness as well as potential competitiveness of mineral stock
being mined (Ponomarenko & Sultani, 2009). On the one
hand, capacity development of enterprises needs innova-
tive mining techniques and open pit equipment to pro-
vide admissible expenditures, connected with mineral
stock extraction; on the other hand, economic substantia-
tion of the mineral stock extraction volumes in accord-
ance with market demand for it (Tatarkin, Kornolkov,
Yakovlev, & Orlova, 2012). According to findings, stat-
ed by (Voloshyna & Kostakova, 2017), both character
and amount of natural factors influence on the cost
changes in technological chain in the context of mining
and processing should involve detailed consideration.
Thus, to determine a potential of titanium-zirconium
stock market, its grade, reserves, mining conditions to
develop the deposits as well as geographical and eco-
nomic arrangement of the enterprises, consumer re-
quirements for the product, and natural resource cost
have been considered (Melnikov, Sobko, & Pundiak,
2012). A potential of the global dioxide titanium market
has been determined relying upon statistic estimations of
production capabilities in comparison with actual facili-
ties of mining enterprises in the world and in Ukraine.

Authors of paper (Bilotserkivets & Zavhorodnia, 2017)
emphasize that production potential of mining enterprises
reflects technological characteristics of the industry pro-
gress, namely: modernization level and a level of deposit
development in the regions with poorly developed infra-
structure, and possibility to use system approach at the
prognosis stage. Efficient operation schedules to mine
minerals have been analyzed according to the criteria of
rational use of natural resources and recommended for
introduction (Mormul & Terekhov, 2017).

As for the problem, being solved, appropriateness of
the approach to form enterprise potential on its competi-
tive advantages flows from paper (Naumenko, 2013).
According to the conclusions by O.V. Naumenko, attrac-
tiveness of a product, manufactured by any enterprise, is
determined by a set of various factors depending upon
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entrepreneurial goals, and production and technical cha-
racteristics in the past, at the moment, and prospectively.
A model of macroeconomic mechanism of governmental
investment expansion has been improved; propositions
concerning stimulation the progress of mining and metal-
lurgical industry have been developed (Vahonova &
Romaniuk, 2014; Raniingen & Lindman, 2017). The
factors of external environment of enterprises, effecting
the functioning of their competitiveness management,
have been systemized (Savchenko, 2015). In this context
the future sustainable development as well as circular
economy has been widely studied and examined (Ursul
& Ursul, 2015; Smol, Kulczycka, & Avdiushchenko,
2017; Ursul, Ursul, & Dugarova, 2017).

In the days of Socialist Ukraine, use of powerful
equipment for production processes by mining enterpris-
es was required from the viewpoint of satisfaction of raw
materials requirements of adjacent enterprises and from
the viewpoint of prime cost reduction at the expense of
industrial scale. The current economic changes, taking
place in the country, result in the drastic reduce of the
scale; hence, such support of available methods and
technology turned out to be inexpedient. Due to poor
adaptation to market conjuncture, and imbalance between
operation schedules and economic requirements for a
deposit development, certain mining and processing
integrated works decreased their output significantly. The
enterprises did not focus extensively on their behavioral
strategy adjustment in the context of competitive envi-
ronment as well as methods and technology redesign
with slump in demand for metallurgical raw material.

Hence, the potential of mining and processing enter-
prise as well as the industry taken as a whole depends
upon many factors. Extra potential, which cannot be used
by the enterprise, just worsens its competitiveness; how-
ever, if demand for the product increases, the potential
will favour its economic results. No enterprise can influ-
ence heavily on the demand; nevertheless, it can support
competitive advantages of its product at the expense of
the price and quality (Vagonova & Prokopenko, 2017).

The solutions, mentioned in tractates, need further
development of scientific and application foundations to
adapt mining enterprises to changes in market conjunc-
ture which should rely upon substantiating the improve-
ment paths for operation schedule of a mineral mining
according to market demand for the product. Just solving
the problem determined the paper objective.

Reconstruction of enterprise facilities as well as im-
provement of mining operations may be considered as
one of the tendencies to adapt it to market environment
(Opara, Buzina, & Vynohradenko, 2017). That helps
reduce prime cost while developing a manoeuvre for
price competitiveness or fatten the profits at the expense
of less expensive large-scale marketing etc.

2. METHODS

First, the above stipulates the necessity of statistic
evaluation of economic business results; among other
things, it concerns production function of enterprises as
indices of their adaptation to market environment. The
evaluation is performed with the use of correlation analy-
sis methods making it possible to substantiate ways for
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the product competitiveness as for market demand. The
techniques are based upon the averaged output data
varying under the influence of different factors (external
factors mainly); thus, they take into consideration both
variability of business environment and its uncertainty. It
follows that in general, any enterprise should work hard
within competitive environment while struggling for its
goods market.

Production function has been used to evaluate the
support of competitive advantages of a product manufac-
tured by MPIW. Following expression describes depen-
dence between Q of a product, being manufactured, and
resources of capital assets F-and labour P:

0=KF*PP, (1)

where:

K — a coefficient characterizing production efficiency
(depending upon cost unit dimension and output);

@, B— coefficient of production flexibility as for the
money consumption and labour expenditures.

Expenditures, connected with the MPIW product de-
pend upon crude ore expenditures. Hence, production
function is determined and analyzed. Relying upon the
function, production factors are identified basing on which
the extracted raw material amount can be managed suc-
cessfully. If open pit output decreases, then total produc-
tion costs will decrease disproportionately slow resulting
in the accelerated increase in the extracted ore prime cost.
The conclusion is checked using engineering-economic
analysis of practices of open pits selected to be considered.
In the context of the aspect, being under study, the method
to mine ore bed, is characterized by certain disadvantages;
thus, further decision making concerning such an engi-
neering solution which will help lower prime cost of man-
ganese crude ore, determine the disadvantages as well as
methodological approach capable of their avoiding. Re-
structuring of enterprise and its operating processes is the
decision if production cost is decreased.

3. RESULTS AND DISCUSSION

The studies on the paper topic concerned Pokrov
MPIW (PMPIW). The integrated works has sufficient
reserves of crude ore and labour resources to meet a wide
range of requirements. Below you can find data of pro-
duct output concerning the influence of market demand
on the production process (Table 1).

Table 1. Production capacity, thous. t/year

Projected  Achieved Current
Crude ore extraction 9300 7100 1900
Manganese concen- 3920 2280 600
trate production
Agglomerate 400 400 300
production

Pokrov MPIW is the world largest enterprise produ-
cing manganese concentrate and agglomerate for ferroal-
loy enterprises and metallurgical enterprises in Ukraine
and to be exported to countries of the near abroad and
far-abroad countries. Eight open pits operated in the
times of centrally planned economy when Socialist
Ukraine existed. The open pits were equipped with high
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productive facilities which mined up to 200 mln m® of
rock mass. Nine rotor systems with productivity of 5 to
7 thousand cubic meters per hour, forty-three 6 to 20 m?
bucket draglines, seventy-nine excavators of direct shov-
el type with 5 to 8 m® capacity, thirty-five train sets of
cars, and more than 500 dumpers were engaged in over-
burden operations. Three plants concentrated manganese
ore. Agglomerate plant, transportation and repair
departments as well as other supporting services are
integral parts of the integrated works.

During the last decade, amount of crude ore, extrac-
ted by open pits, decreased from 4500 down to 1200
thousand t/year to be explained by strong conjuncture of
crude ore market. Decreased extraction amounts resulted
in the increased prime cost of the integrated works pro-
duct and its decreased competitiveness (Fig. 1). Moreo-
ver, demand for MPIW product fluctuates; to satisfy it,
security stocks of concentrate are accumulated. Hence,
expenditures connected with ore extraction and concen-
tration increase to compare with the expenditures to be
reversed according to actual shipping amounts. Thus,
resulting from production imbalances and imbalances of
the product shipping, the integrated works should
“freeze” certain amount of financial resources.

1600
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85 1000
2 & 800
S E 600 | ¥=0.5202x? - 161.27x + 13477
*g = R =0.7148
S & 400
g 200
2 0
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Efficiency of the concentrate production,
thousand t/month

Figure 1. Graph of manganese concentrate prime cost
dependence upon its production output

To determine supporting means for the product com-
petitiveness, production function of mining complex has
been considered according to statistic data of Pivnichnyi
open pit of MPIW. Such powerful draglines as ESh-
15/90A, ESh-20/90, and ESh-10/70A; three EKH-5, and
EKH-5AU excavators; and accessory equipment (forty-
eight units in total) were delivered. In terms of the cur-
rent value of Ukrainian money, capital assets increased
from UAH 416 mln up to 457 mln; number of personnel
decreased from 482 down to 415. In the context of the
stable functioning, the open pit output varied annually:
35.6 to 55.3 mln tons as for the rock mass, and 1.0 to 1.4
min tons as for the crude ore. Following function charac-
terizes the open pit operations:

Ok =9.346-10° F'382P117 min tons/year, )

where:

F —resources of capital assets, UAH, min;

P — number of employees.

Analysis of function (2) has shown the following.
The use of the powerful draglines stipulates labour shed-
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ding, and increases the open pit efficiency despite the
fact that capital assets experience minor increase since
the draglines are cheap equipment to compare with rotor
systems. Open pit, applying transportless mining system,
responses more operatively to the increase in assets and
personnel to compared with open pits where transport
and dumping system is used. The obtained function is
characterized by a feature as for labour and assets substi-
tutability. Coefficient sum is o+ > 1; thus, the func-
tion with the increasing return of the manufacturing scale
corresponds to the intensive economic growth; moreover,
o, > f to be labour-intensive increase factor. It means that
the increased cost results in inadequate high increase in
production. Such a case is explained by a great number
of new equipment put into operation as well as drastic
changes in the production method and its management.
At the same time, significant decrease in the MPIW
product demand eliminates the need in the increased
production while stipulating considerable decrease in its
achieved amount.

Influence of mining volume on the prime cost of
overburden and manganese ore extraction has been
analyzed. Statistic estimation of the indices relation has
been performed in the context of Pivnichnyi and
Zaporizkyi open pits. During the estimation period,
Pivnichnyi open pit was at the stage of its full growth;
Zaporizkyi open pit was almost mined-out with quite
low efficiency.

Overburden operations are the basic component of
production cost while crude ore extracting (i.e. 80 — 85%);
prime cost of the operations increases considerably if
their volume drops due to significant increase in the
specific semi-fixed costs since they are 60 — 70% of total
overburden expenditures when ore mining is 33 — 38%,
and concentrate production is 46 — 50%. The dependen-
ces, being considered, are characterized by rather high
determination coefficient (i.e. R>=0.79 —0.88 as it is
seen in Fig. 2).

Figure 3 demonstrates dependences of ore prime cost
on mining output in the form of graphs. The graphs con-
firm the fact that increase in the mining enterprise effi-
ciency results in the crude ore prime cost decrease; on
the contrary, the latter increases if productivity drops (i.e.
R2=0.50-0.92). Moreover, in terms of the graphs,
mining process prime cost decreases slowly when its
amounts are considered in the context of considerable
values; if the amounts decrease, it grows rapidly in the
context of minor values. That can explain the increase in
the MPIW product if its amount drops due to sales slow-
down (Fig. 3).

Relying upon the obtained statistic dependences, con-
cerning the open pits under consideration, the following
has been determined:

1) expenses for materials and fuel depend weakly on
mining output (i.e. R*=0.16 —0.23) since their formation
does not involve overburden and extraction amounts;

2) budget items, concerning prime cost of mining
operations, demonstrate the closest relationship between
the open pit productivity (as for its overburden opera-
tions and extraction operations) and electric power cost
(i.e. R2=0.93).
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Figure 2. Graph of units costs dependence upon overburden
volume in the context of Zaporizkyi open pit (a) and
Pivnichnyi open pit (b)

Below you can find a decision-making process in-
tended to decrease manganese ore prime cost. The stud-
ies have been carried out for the conditions of ore bed
mining in the context of Pivnichnyi open pit. In the con-
text of the aspect, being considered, the mining method,
applied for the open pit, has following disadvantages:

1) ore is extracted and stockpiled temporarily at the
surface of a stocker with the help of a dragline. That can
provide neither qualitative extraction of the ore nor com-
plete one;

2) belt conveyors, used in this context, lengthen over-
burden transportation to the stocker while increasing
expenditures for overburden operations;

3) total productivity of the equipment, used for over-
burden operations, can be much higher to compare with
that, required for ore reserves overburdening in the scope
of its potential sales.

To avoid the disadvantages, the improved method
should be based upon solutions matching the following:

1) in the context of the open pit, ore has to be extract-
ed using separated bench; the product should be trans-
ported with the help of loaders and dumpers;

2) the mining technique provides cross travel of over-
burden rocks to a stocker (no conveyors are used); and

3) equipment system provides manganese ore mining
in the scope, corresponding to its potential sales.
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Figure 3. Graph of overburden unit costs dependence on the
output in the context of Zaporizkyi open pit (a) and
Pivnichnyi open pit (b)

It is expedient to use transport less system (i.e. abo-
ve-ore bench) and transport-and-dumping system (i.e.
heading bench and basic bench) for the open pit. Figure 4
demonstrates cross-section of the rock mass, and the
open pit equipment.

The operation scheme, being proposed, involves the
use of a rotary system consisting of SRs-2400 excavator
and A2RS-880 stocker to mine overburden rock mass (i.e.
dumping wall) with 53 m thickness (Fig.4). The rock
mass includes subbench of 36 m height and heading bench
of 17 m height which is dumped to a service platform of
SRs-2400 excavator by means of ESh-15/90 dragline. Two
ESh-15/90 draglines form extra capacity within the stock
to arrange rocks from the stockpile. Entry way is 35 m.

sl g‘
e =
>

5 s RN S
:| = of the stocker &
E e} n

ESh-20/90+ESh-10/70
A2R5-8800/150

Figure 4. Scheme of ore seam extraction in the context of the
decreased mining amount (cross-sections of a
highwall and dumping wall)

Above-ore bench of 17 m height is mined with the
help of ESh-20/90 dragline together with ESh-10/70
dragline. The ore is extracted by means of separated
bench using either the excavator of a shovel type or a
loader. The equipment required efficiency has been
determined while comparing cross-sections of excava-
tor entry way and rotary excavator SRS-2400. Overe-
xavation coefficient is 0.92 m*/m’. Potential mining
amount, being 682 thousand t/year has been calculated
on the formula:

_Oemyy 290022
H 17

0, =682 thous. t, )]

n

where:

H,—a height of above-ore bench of overburden
rocks, m;

0. — the amount of overburden operations within the
above-ore bench, m? p/y in the pillar;

m,, — average thickness of the ore bed, m;

y is crude ore density, t/m>.

The proposed operation schedule provides overbur-
den operations by means of the direct rock stockpiling to
a stock excluding the use of conveyor facilities. Mining
operations are performed by means of the separated
bench with the help of loader and dumpers delivering the
ore to the open pit wall.

Table 2 contains economic estimation of reconstruc-
tion efficiency of Pivnichnyi open pit according to the
above schedule to compare with the actual schedule in
the context of which overburden rock mass is mined by
means of three benches.

Table 2. Expenditures connected with overburden operations in the context of bench mining

Actual schedule

Proposed schedule

The amount of

The amount of

of ﬂféoec c?ttlli?)rrlnent Prime cost, overbqrden Expglillflures, Prime cost, overbqrden Exp?ill;ures,
UAH/m? operations, thous/ UAH/m? operations, thous/
thous. m®/year ous/year thous. m*/year ousiyear
Heading bench 7.5 2900 21740 3.5 2900 10150
Basic bench 6.4 6140 39296 5.4 9040 48816
Above-ore bench 6.0 2900 17400 5.2 2900 15080
Total — 11940 78436 — 11940 74046
Per 1 ton of ore, UAH — — 115.0 — — 108.5
Decrease in expenditures, - o - o o 4390

UAH thous./year
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The analysis of manufacturing expenses of Pivnichny
open pit, connected with overburden operations in the
context of the actual schedule and proposed one has
shown that schedule two decreases overburden cost of a
ton of ore by UAH 6.5 (i.e. 5.6%). Owing to its imple-
mentation, the enterprise may save UAH 4.39 min/year.
In this context, production capability of the open pit
experiences almost double decrease (i.e. from 1375 down
to 682 thous. t/year); however, competitiveness of the
integrated works product increases improving its market
position as well its financial status.

4. CONCLUSIONS

Ukrainian mining and processing integrated works
pay insufficient attention to equipment and technology
reconstruction due to the decreased market demand for
their product. The decreased demand resulted in the con-
siderable increase of its prime cost and deterioration of
the competitivity. Today, introduction of transportless
delivery of overburden rocks to internal stockpile by
means of draglines is efficient tendency to improve oper-
ation schedules of overburden operations in the context
of manganese open pits since it provides the decrease in
manufacturing expenditures in the context of the de-
creased demand for manganese ore.

Production function of Pivnichnyi open pit has been
determined. According to the results of its analysis, the
use of powerful overburden draglines makes it possible to
cut work force while increasing manufacturing amount.
To compare with open pits, operating on transport and
dumping system, the open pit, using transportless system,
gives quicker response to the increase in assets and per-
sonnel. For the obtained function, a sum of flexibility
coefficients is &+ > 1 which means increasing produc-
tive capacity matching intensive economic growth.

Overburden operations are the basic component of
production cost while crude ore extracting (i.e. 80 — 85%);
prime cost of the operations increases considerably if
their volume drops due to significant increase in the
specific semi-fixed costs since they are 60 — 70% of total
overburden expenditures when ore mining is 33 —38%,
and concentrate production is 46 — 50%.

As for the statistic dependences of Pivnichnyi open
pit and Zaporizkyi open pit, decreased amount of mining
results in disproportionally low decrease of total produc-
tion cost factoring into the accelerated appreciation of the
extracted ore prime cost. The dependence may be avoid-
ed if powerful expensive equipment is replaced by
cheaper and less productive facilities. The decreased
production amount of mining enterprise (in accordance
with market demand) stipulates smaller profit as against
the previous acceptable profit of the mining and pro-
cessing integrated works. According to the aspect, expe-
diency of manufacturing activities by the integrated
works should involve additional economic substantiation.
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AKTYAJBHI IATAHHA PO3BUTKY TEXHOJIOT'TI TA EKOHOMIKH
EKCILTYATAIIT POJOBUII KOPUCHUX KOMAJIMH

O. Baronosa, T. Mopmyis, FO. 3axapuenko, H. Pomanrok, JI. KacesiHeHKO

Mera. Po3poOka amanTamii TipHHYHX MANPUEMCTB 10 3MIHM KOH IOHKTYPH PHHKY IXHBOI NMPOIYKIii HA OCHOBI
3a0e3medeHHs i KOHKYPEHTOCIIPOMOXKHOCTI MUIIXOM 3HIDKEHHS BUTPAT Ha BUAOOYBaHHS MiHEpaNbHOI CHPOBHHH 32
PaxyHOK PeKOHCTPYKIIii TEXHOJIOTIYHOI CXeMH TipHUYIHUX POOIT 3TiTHO 3 pHHKOBHM MOIMMUTOM Ha MPOAYKIIIIO.

MeToauka. 3 BUKOPHCTaHHSM METOAY KOPEIALIHHOTO aHalli3y, BpaXOBYIOUH MIHJIMBICTH Ta HEBU3HAYCHICTh BUXIJ-
HUX JIaHUX, OOTPYHTOBAHO METOJMYHMH MiAXIN 10 3a0e3NeueHHs] KOHKYPEHTOCIIPOMOXXHOCTI BUPOOJICHOT IPOAYKIT B
acriexTi ii amanrauii g0 puHKOBOro nomuty. Croci®é MiATPUMKH KOHKYPEHTHHX IepeBar MpOAYKUil BU3HAUSHUH Ha
nigcTaBi BUpoOHHYOT (YHKUIT TipHUUOJ00YBHOIO KOMIUIEKCY, OCKUIBKH IIi IepeBard 3HaYHOI Mipol 0O0YMOBIIEHI
BUTpaTaMH Ha pYIHY CHPOBHHY. 3MiHa BHTpaT MiJ BIUIMBOM PHUHKOBOI'O IIONUTY OLIHEHA HA OCHOBI TEXHIKO-
€KOHOMIYHOTO aHaJIi3y JOCBiy poOOTH 00paHuX 10 PO3TIALY Kap €piB.

Pe3yabTaTi. BcTaHOBJICHHI B3a€MO3B’SI30K MiXK TEXHOJOTIEI BHIOOYBaHHS PYIHOI CHPOBHHH, COOIBapTiCTIO
MPOAYKIIT TipHUYO-30arauyBaJibHUX KOMOiHAaTIB YKpaiHM Ta pUHKOBHMM IIOIHUTOM Ha iXHIO mpoaykuito. Jis niaBu-
meHHs 1I KOHKYPEHTOCHPOMOXXKHOCTI BH3HAYEHO TEIEpillHI BUTPATH Kap €py Ha PO3pOOKYy pPyAHOro Iutacta Ta
OoOTpYHTOBaHO Ha iX IMiJICTAaBI TEXHOJOTIYHI PIMICHHS MIOJ0 PEKOHCTPYKIIi JiF0YOT0 TIpHUIOJO00YBHOTO KOMILICKCY.
HaBenenuii BB cucteMu po3poOKM Ha TEXHOJOTIYHY aJanTallifo KOMIUIEKCY TipHHYHX poOIT J0 3HIKEHOTO
MONUTY Ha MapraHIEBYy py.Iy.

HaykoBa HoBHM3HA. Po3p0o0ieHO HayKOBO-TIPUKIAIHI 3aCaJX MiATPUMaHHA KOHKYPSHTHHUX IepeBar MpoayKii Tip-
HUY0-30arayyBaJIbHUX KOMOIHATIB HUISXOM TEXHOJOTIYHOI ajanTaiii TipHU40700yBHUX KOMIUIEKCIB J0 PHUHKOBOTO
nonuty. Baxeni ajanTanii KOMIUIEKCIB OLIHEHI 3a JONOMOIO BHpOOHM4YOI (yHKII. BrockoHaneHo MeToquyHHA
HiJX1]] 10 TUIaHyBaHHs COOIBapTOCTI Py/THOT CUPOBHHH, 1110 IPYHTYETHCS HA CTPYKTYPI BUTPAT HA PO3KPHBHI POOOTH.

MpaxkTuuna 3HaunMicTb. CtocoBHO [liBHIYHOrO ¥ 3amopi3bkoro xap’epiB BH3HAYEHHH BIUIMB OOCATY TipHHYHX
po0it Ha cobiBapTicTh BUIOOYTOI Py, 3 YpaxyBaHHSIM [[bOTO BIUIMBY €KOHOMIYHO OOTPYHTOBaHa JIOLLIbHA CHCTEMA
po3po0OKku pyaHOro ycrymy. BeranoBnena Bupoonuya ¢ynkuis [TiBHiuHOTO Kap’epy. 3a pesynbraTaMu ii aHaiizy chop-
MyJIbOBaHI PEKOMEH/IAIIIT III0JJ0 CKOPOUYSHHS POO0OYO0T CHIIH ¥ MiIBUIICHHS 00CATY BUPOOHUIITBA.

Knrwowuosi cnosa: cipnuuo-36azauysansvue niOnpuemcmeo, Mapeanyesi Kap epu, supooruyua ynkyis, KOHKYpPEeHmo-
CHPOMOICHICHIb, NPOOYKYISL

AKTYAJIBHBIE BOITPOCBI PA3BUTHSI TEXHOJIOI'MH U SKOHOMUKHN
SKCILIYATAIIMK MECTOPOXXIAEHHUHA ITOJE3HBIX NCKOITAEMBIX

A. Baronosa, T. Mopmyis, FO. 3axapaenxo, H. Pomantok, JI. KacesiHeHko

Heas. PazpaboTka agantauy rOpHBIX MIPEOIPUATHNA K N3MEHEHUIO KOHBIOHKTYPHI PBIHKA WX MPOAYKLIUU Ha OCHOBE
obecrieueHns ee KOHKYPEHTOCIIOCOOHOCTH IyTEeM CHIKEHHS 3aTpaT Ha JO0OBIMYy MHUHEPAIBFHOTO CBHIPHS 33 CUET PEKOH-
CTPYKIIMH TEXHOJIOTHYECKON CXEMBI TOPHBIX paboT B COOTBETCTBHH C PRIHOYHBIM CIIPOCOM Ha MPOIYKIHIO.
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Metoanka. C uCIONB30BaHHEM METO/a KOPPEISALUOHHOTO aHAJIN3a, YUYHUTHIBas M3MEHUYMBOCTH M HEOINpPEIeIIeH-
HOCTb MCXOJHBIX JaHHBIX, 000OCHOBAH METOIUYECKHI TOIXO0M K 00ECIeUeHHI0 KOHKYPEHTOCIIOCOOHOCTH MTPOHU3BEICH-
HOM NpPOJYKLMH B acCleKTe €€ ajanTalnud K pelHOYHOMY cripocy. Crocob nojajep:kaHus KOHKYPEHTHBIX IPEUMYIIECTB
MIPOYKIUH OIIPEeieH Ha OCHOBAaHHWHM NPOU3BOACTBEHHON (PYHKIMHU FOPHOJOOBIBAIONIETO KOMIUIEKCA, IIOCKOJIBKY 3TH
MIPEUMYILECTBA B 3HAUUTEIBHON CTENEHU OOYCIIOBIICHBI 3aTpaTaMu Ha PyAHOE ChIpbe. V3MeHeHune 3arpar Hmoj BIIHS-
HUEM PBIHOYHOTO CIPOCa OLIEHEHa Ha OCHOBE TEXHHKO-KOHOMHUYECKOTO aHajHM3a ONbITa padoThl M30paHHBIX K pac-
CMOTpPEHHIO KapbepoB.

Pe3ysbTaThl. YCTaHOBIICHA B3aUMOCBS3b MEXY TEXHOJIOTHEH JH0OBIYM PYAHOTO CHIPbs, CEOECTONMOCTBIO MTPOIYK-
LM TOPHO-O0O0TAaTUTENBEHBIX KOMOMHATOB YKPaWHBI M PHIHOYHBIM CIIPOCOM Ha WX NPOAYKUIHMIO. Iy MOBBILICHHS ee
KOHKYPEHTOCIIOCOOHOCTH OIpe/ieIeHbl HIHEIIIHUE 3aTpaThl Kapbepa Ha pa3paboTKy pyIHOro IuacTa i 0OOCHOBAaHBI Ha
HX OCHOBaHUH TEXHOJIOTHYECKHE PEIIECHUS 110 PeKOHCTPYKIMU AEHCTBYIOIETO FOPHOL00BIBAIOIIETO KoMIuIekca. [Ipu-
BE/ICHO BJIMSHUE CHCTEMBI pa3padOTKH Ha TEXHOJIOIMYECKYIO afalTaluio KOMIUICKCAa TOPHBIX PabOT K IOHMKEHHOMY
CIIPOCY Ha MapraHLEBYIO PyLy.

Hayunasi HoBu3Ha. Pa3zpaboTaHbl Hay4YHO-TIPUKIIAJHBIE OCHOBBI ITOIEPKAHUSI KOHKYPEHTHBIX IIPEUMYLIECTB IPO-
AYKIUn FOpHO-O6OFaTl/ITe.HI)H])lX KOM6l/IHaTOB myTeM TEXHOJIOTHYECKOM ajJantanyuu FOpHO}IO6I)IBa}OHll/IX KOMIIJICKCOB C
PBIHOYHBIM CIIPOCOM. Pbluarm ajganrtanny KOMIUIEKCOB OLIEHEHBI C ITOMOIIBIO TIPOM3BOJCTBEHHONW (DYHKLUH. YCOBeEp-
LIEHCTBOBAH METOANYECKHH IMOIXO0 K IUIAHHPOBAHUIO C€OECTOMMOCTH PYTHOTO CHIPBS, 0a3UPYIOLIUICS Ha CTPYKTYpe
3aTpaT Ha BCKPBIIIHBIE PaOOTHI.

IpakTnyeckas 3Ha4MMOCTh. OTHOCUTETHHO CeBEpPHOTO M 3alTOPOKCKOTO KaphepoB OMPEAETICHO BIHUSIHHE 00heMa
TOPHBIX paboT Ha ceOeCTOMMOCTB JOOBITOH PYIBI, C YIETOM 3TOTO BIHMSHHUS SKOHOMHUYECKH 000CHOBAHA IIeecoo0pa3Hast
CHCTeMa pa3pabdOTKU PyAHOro yCTymia. Y CTaHOBJIEeHA pou3BoAcTBeHHas (pyHKuus CeBepHoro kapnepa. [lo pesynbpratam
ee aHaJM3a chopMyIHPOBaHbl PEKOMEHIALNH 10 COKPAILICHUIO paboYeil CHIIBI M TTOBBIICHUIO 00beMa IPOM3BOICTBRA.

Kntouesvie cnosa: 2opno-oboecamumensvroe npeonpuamue, Mapeanyesvle Kapbepvl, NPOU3B00CmeeHHas GYHKYus,
KOHKYPEHMOCNOCOOHOCMb, NPOOYKYUS
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