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Purpose. Assessment of waste dumps development priority for different coal mining areas on the basis of a com-
prehensive and comparative analysis of their technological, environmental and economic indicators.

Methodology. The paper is based on a comprehensive approach, including analysis of government statistics data
on waste accumulation, waste handling sites, the method of expert and integrated assessment, statistical processing
methods, photographs of the Google Earth aerospace image program.

Findings. With the help of the expert analysis method, the worth coefficients of each of the nine proposed waste
dumps indicators have been established, which enable accurate consideration of their significance in assessing the
priority of their development. Integral coefficients characterizing waste dumps are obtained and the order of their
gradual involvement into the industrial development is recommended.

Originality. Sphere of integral estimation method application for the new objects — man-made mineral dumps and
determining the order of their development — has been expanded. For the first time, the worth coefficients for the
complex of technological, economic and environmental indicators were revealed with the expert analysis method for
substantiation of the appropriateness of the man-made mineral waste dumps developing priority. For the first time, a
priority range of the waste dumps development in the Western Donbas mines has been compiled, which makes it pos-
sible to establish rational sequence of putting the dumps in service.

Practical value. The compilation of industrial waste dumps development priority ranges will allow selecting those
formations that occupy key positions in the range of their quantitative and qualitative indicators. On the basis of prior-
ity series of man-made waste dumps, it becomes possible to create an objective approach to the concept of their in-
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dustrial development at the state and regional levels.
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Introduction. The functioning of the mining industry
on the Ukrainian territory leads to an annual accumula-
tion of 0.3 to 0.5 million tons of solid industrial wastes.
The bulk falls on the dumps of uncovering and mining
open-pit fields formed as a result of minerals extrac-
tion [1]. The main waste of underground coal mining is
the waste rock from the excavations, which are stored in
refuse dumps (terricones) [2, 3]. Large-capacity waste
formations pollute the environment and occupy valu-
able agricultural areas [4], and their utilization level is
25—30 %, which consists in low-technological using of
waste rock and mineral deposits of rock refuse for the
construction of dams, roads, equiplanation, and others,
which in European practice, as a rule, is not considered
as disposal [5]. In the mining of waste rock, the waste of
underground mining is also used as a backfilling mate-
rial when filling out the worked out spaces [6] or pro-
cessed into fuel due to the high content of combustible
components [7].

In developed countries, the man-made accumulated
minerals are considered not as wastes, but as an addi-
tional source of valuable mineral resources and raw ma-
terials for various branches of the economy [8, 9]. For-
eign experience shows that the assessment and develop-
ment of technogenic deposits in comparison with natu-
ral resources is cheaper [10, 11]. A number of investiga-
tors demonstrated that the coal mine waste dumps con-
tain a group of rare earth metal content (germanium,
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scandium, gallium, and others), exceeding the mini-
mum industrial value, as well as coal fractions, alum
slate and iron oxides [12, 13]. In turn, the waste rocks
can be used as inert aggregate in concrete mixtures, like
ballast in road filling, for making ceramic products, an
so on [14]. There are also alternative waste dumps re-
source development technology associated with the cre-
ation of energy-based chemical complexes at closing
mines to obtain thermal energy, and wide range of ex-
haust gas products [15, 16].

The appropriateness of mining area waste dumps de-
velopment is determined by the following aspects:

- extraction of coal fractions for additional realiza-
tion or improvement of mining enterprises’ production
quality;

- extraction of valuable rare earth metals and alumi-
nic materials;

- the use of rock refuse for construction purposes
(road filling, mineral fillers);

- reduction of natural environment pollution;

- reduction of environmental fees for industrial
waste;

- creation of new workplaces serving the infrastruc-
ture of processing complexes;

- the return of land to public use.

Considering the value of man-made accumulations
and actual directions of their use, the industrial devel-
opment in the near future does not cause any doubts,
since retiring natural deposits need an alternative, and
the most important issue at the stage of drafting capital
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investment project is the allocation of the most promis-
ing and attractive ones for development from the num-
ber of man-made mineral objects.

Analysis of the recent research and publications. Re-
cently, the interest of technologists, ore enrichment spe-
cialists, ecologists, and chemists to mining and commer-
cial exploitation of technogenic deposits has increased.

In work [17] the analysis of more than 600 mining
waste dumps parameters was carried out, which allowed
determining the most common forms of dumps, average
values of their heights, accumulated rocks and occupied
areas. To improve the collection process, processing,
analysis and systematization of information on waste
dump, it was proposed to conduct electronic certifica-
tion of the location and determine the prospects of their
use for the ecological network formation [18]. It is also
known that a ranking rating system is used to rank solid
industrial wastes, but only to identify the degree of envi-
ronmental hazard [19].

However, insufficient attention has been paid to the
research areas of dumps development prospect and
methodological approaches to them. In mining, there is
some experience of assessing the technological feasibil-
ity of mining and geological conditions for the deposit
development with the help of an integral estimation by
the methods of Prof. Malkin. Employees of the design
institute “Dniprodiproshaht” used the ranking method
to assess the prospects of coal enterprises, which made it
possible to create a map of priority mine ranges in differ-
ent regions and develop programs for the future devel-
opment of the region and the coal industry [20].

Based on the results of the analysis, it can be stated
that the assessment of the waste dumps industrial devel-
opment priority has not been carried out yet, and the
present studies are being carried out for the first time.

Unsolved aspects of the problem. The preliminary as-
sessment of the various man-made formations develop-
ing advantages is directly important for planning and
updating the development strategy of the country’s
mineral and raw material complex. In order to provide
an adequate estimation, it is required to determine the
technical and economic parameters of the accumulated
industrial waste. The analysis of scientific research stud-
ies has shown that today there is a problem of the man-
made wastes development due to the lack of method-
ological approaches and their application in refuse
dump development, which significantly affects the reli-
able development of project documentation and proper
technical-and-economic substantiation on their indus-
trial development advantages.

The task of selecting the most attractive and promis-
ing waste dump from the dump tribe is quite compli-
cated, which is explained by the wide variation of the
most important qualitative and quantitative parameters
of the dumps, for which it is necessary to apply a com-
plex methodical approach based on mathematical re-
search methods.

In addition, while involving waste dump to industrial
development there is a problematic issue of determining
the importance degree of the main qualitative and quan-
titative parameters among themselves.
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The objective of the work is to estimate the priority of
waste dump development on the basis of a comprehen-
sive comparative analysis of their technological, envi-
ronmental and economic indicators.

To achieve this objective, the following tasks were
solved in the work:

- to analyze location and basic qualitative and quan-
titative parameters of the waste dumps at the Western
Donbas coal mines;

- to determine the worth coefficients of the main in-
fluencing qualitative and quantitative parameters with
the expert analysis;

- to carry comparative analysis of the complex of
technological and economic indicators of waste dumps
with the integral estimation method;

- to make a priority range of industrial development
advantages of waste dumps at the Western Donbas coal
mines.

Thus, the priority range establishment of waste
dump development is carried out for the first time, and
the obtained results can be used for investment projects
development.

Selection of the test object. The Dnipropetrovsk re-
gion takes the leading place in the coal mining of
Ukraine. So, coal mining in the region amounted to
20.192 million tons or 57.7 % of all production in the
country for 2017 [21]. Gas flammable coal is produced
by PJSC DTEK Pavlohradvuhillia, where there are
5 colliery groups, each of which includes 2 mines, re-
spectively, and the volume of incoming contaminants to
the dumps is the largest among all coal enterprises and
associations in Ukraine.

A register analysis, which is in the public domain, of
waste handling sites (WHSs) of the Dnipropetrovsk re-
gion made it possible to establish that during the West-
ern Donbas coal seams industrial development 11 rock
dumps have been formed, in which more than 100 mil-
lion tons of contaminants with a total area of more than
200 hectares were accumulated; they are dumps of “Per-
shotravneva” closed mine, 2 dumps of “Yuvileina”
mine, 2 dumps of “Stepova” mine, the dump of
“M.I. Stashkova” mine, the dump of “Dniprovska”
mine, the dump of “Samarska” mine, 2 dumps of “Ter-
nivska” mine, the dump of “Zakhidno-Donbaska”
mine. The coal content in the formed dumps of the
Western Donbas mines reaches 12.0 %, the shape of all
is flat. The waste dumps gradation of PJSC DTEK Pav-
lohradvuhillia by rock accumulation volume and occu-
pied area is presented in Fig. 1.

The analysis of Fig. 1 allows us to state that the mines
with greater capacity formed significant volumes of con-
taminants 15.0—17.0 million tons, while the areas under
them reach 20—35 hectares. One of the largest dumps
for the occupied area belongs to “M.I. Stashkova” mine
(Fig. 1). It should be noted that 5—7 times as much land
suitable for agriculture is allocated for flat dumps com-
pared to cone-shaped dumps. Therefore, from the posi-
tion of environmental protection, the first-priority utili-
zation of flat dumps is obvious. Using the Google Earth
program, aerial photographs of some waste dumps in
the Western Donbas coal mines (Fig. 2) were obtained
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Fig. 1. Gradation of dumps by volume of stored rocks (a)
and occupied area (b):
1 — dump No. 1 of “Yuvileina” mine; 2 — dump No. 2 of
“Yuvileina” mine; 3 — dump No.lI of “lernivska” mine;
4 — dump No. 2 of “lernivska” mine; 5 — dump No. I (block
No. 1) “Stepova” mine; 6 — dump No. 2 (block No. 2) “Ste-
pova” mine; 7— dump (block No. 1) of “Zakhidno-Donbas-
ka” mine; 8 — dump of “M.1. Stashkova” mine; 9 — dump of
“Dniprovska” mine; 10 — dump of “Samarska” mine;
11 — dump of “Pershotravneva” closed mine
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and distances to the nearest settlements with a devel-
oped infrastructure were determined.

In the present work, it is planned to rank waste
dumps in the Western Donbas mines to build their rat-
ing estimates and identify the most promising to the
prior industrial development, which will allow replacing
the natural deposits with man-made ones in the future.

Methods of research. To solve the scientific problem
of determining the waste dumps industrial development
priority, a comprehensive methodological approach was
adopted in the work, including analysis of the accumu-
lation and selection of the main indicators to compare
rock dumps of the Western Donbas mines; determina-
tion of the worth coefficients of waste dumps parameters
using the expert analysis; determination of integral esti-
mation coefficient using methods of mathematical sta-
tistics.

Based on the results of the analysis of available infor-
mation data on waste dumps in the Western Donbas
mines in order to assess the priority of their develop-
ment, it is proposed to use the following parameters of
waste dumps in the complex-comparative analysis:

1. The volume of stock rocks. The indicator that
characterizes the value of stocks of valuable resources.
Priority is given to the greatest value.

2. Coal content. The main indicator that determines
the profitability of the dumps development. Priority is
given to the greatest value.

3. Occupied area. From the position of environmen-
tal protection, to clear valuable lands as soon as possible
is necessary. Priority is given to the greatest value.

4. Availability of supply lines. An important aspect in
the creation of processing complexes and the function-
ing of equipment and mechanisms. Priority is given to
the availability of supply lines.

5. Availability of transport junctions. Indicator,
which affects the technological access to the waste
dump. Priority is given to the transport junction.

6. The form of the dump. From a technological point
of view, a dump with a smaller indicator of its height and
a larger occupied area is the most convenient for devel-
opment. In calculation, the shape of the dump is taken
into account by the ratio of the parameters H/S (where

Fig. 2. Spatial location of major coal waste dumps in Dnipropetrovsk region: right top corner — “M.1. Stashkova”; right

low corner — “Yuvileina” dump No. 1
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H is the dump height, m; S is the area occupied by the
dump, m?). Priority is given to the lowest value of the
dump.

7. Rock moisture. The index, which reduces the rock
strength properties and worsens the conditions of rock
mass delivery. Priority is given to the smallest value.

8. Sulfur content. It leads to a decrease in coal qual-
ity and pollution of the atmosphere when it is burned.
Priority is given to the smallest value.

9. Proximity to population areas. The indicator that
influences the costs of valuable resource, extracted from
the waste dumps, transporting. Priority is given to the
smallest value.

The actual data of one of waste dumps are given in
Table 1.

The proposed qualitative and quantitative indicators
of 10 dumps from 11 existing ones are the initial data for
the peer review to determine the degree of their impor-
tance and establish integral estimation coefficients, on
the basis of which it is possible to form a priority range
of waste dumps industrial development in the Western
Donbas and to identify the possible priority of putting
facilities into operation.

For the peer review, the questionnaire method was
selected, the essence of which is to select scientists who
conduct research in the field of man-made waste devel-
opment problems in terms of technology, enrichment,
ecology, as well as economic analysis and have corre-
sponding scientific works and regarded in scientific cir-
cles. In the expert assessment, 4 Doctors of Technical
Sciences and 7 Candidates of Technical Sciences from
various research fields took part in the expert assessment.

The experts participated in the questionnaire survey,
in which it was necessary to assess the degree of signifi-
cance of waste dump indicators according to the scale of
0 to 10 (the higher the score, the importance of the indi-
cator is considered to be more significant).

Then, the average value of the importance of each
indicator is calculated. The degree of consistency of
opinions of experts was evaluated by the concordance
coefficient determined by known mathematical trans-
formations and varying from 0 to 1.

Determination of the integral estimation coefficients
of waste dumps was carried out using mathematical sta-
tistics methods. The sequence of coefficients according
to the methods of Prof. Malkin is as follows:

- a summary table of the initial data is prepared, in-
dicating the benchmarkable (best) indicator;

- deviations of dump indicators values are calculated;

- deviation matrix of dump indicators is formed;

- integral coefficients of dumps are calculated direct-
ly, the minimum value of which indicates the industrial
development priority.

Results of the research. To determine the priority of
dumps industrial development with the peer review
method according to the proposed methodology, the
degree of qualitative and quantitative index importance
was established. From the results of the peer review, it
follows that the experts identified the following indica-
tors as the most significant ones in assessing the priority
of the dumps development: coal content, the volume of
stock rocks, proximity to the population areas, and so
forth in descending order.

As a result of the processing of the expert evaluation
data, the experts identify the following indicators as the
most significant indicators in assessing the priority of
the development of rock dumps: the volume of stock-
piled rocks, the coal content, the proximity to the popu-
lated area, the occupied area, the availability of traffic
interchanges, i.e. in descending order, which is shown in
the histogram (Fig. 3). The coefficient of concordance
for 9 analyzed indicators by 11 experts was w = 0.54,
which indicates the average degree of consistency of ex-
perts’ opinions. This indicates the specifics and novelty
of the issue under consideration, since research on the
priority of development is being carried out for the first
time, and in serious industrial scales the experience in
the development of rock dumps has never been mas-
tered. We consider the average degree of consistency to
be appropriate for the solution of the problem of the de-
velopment of rock dumps, since the method of expert
evaluation allows us to identify the key positions occu-
pied by rock dumps by certain indicators.

To increase the degree of consistency in resolving
such issues, it is recommended to increase the number
of experts.

Next, the integral coefficients of 10 rock dumps were
calculated and the priority series of expediency of devel-
opment according to their indicators was compiled in
the following sequence:

1. Determining relative deviations of waste dumps
indicators

b a
o1
61',1 = Jmax 4 ymin ’
i + i

where 1 is benchmarkable (best) indicator of all rock

ij
dumps; /; is the actual data of waste dump index; /;"*

is the highest value of the indicator from all waste
dumps; I™" is the lowest value of the indicator from all

Table 1
Technological, economic and environmental indicators of one waste dump of the Western Donbas mines

=}
Coal Rock | sufur | £ &
Mi No. Volume of oa Area, | Shape of | Transport | Supply o¢ wiur - e = !
ine content, . . . moisture, | content, | ‘%= a 7]
of the dump | rocks, mint ha | the dump | junctions | lines 588
% % % £ 2L

2

Stepova No.l 17.9 10.1 21.5 3.53 + - 5.0 1.20 2.2
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Fig. 3. Peer review results according to the waste dumps indices significance

waste dumps; indices i andj are the number of the indi-
cator and the number of the waste dump respectively.

2. Drawing up a deviation matrix of the waste dumps
parameters (Table 2).

3. Identifying the integral indicators of the waste
dumps developing priority

i=m

(3 0) =

i=l

where k;,, is the total integral index of the rock dump;
¢,y is the average value of the degree of importance of
the parameters of the rock dump.

The integral indicator of the dump with the lowest
value shows the advantages of its primary development.
The smaller the value of the coefficient is, the higher the
priority place that the waste dump occupies is.

As a result of the calculations for 10 waste dumps, a
priority range of the waste dumps development at the
Western Donbas mines was formed for the first time
(Fig. 4).

The analysis of the dump development priority range
(Fig. 4) shows that the promising dump for immediate
development is “Zakhidno-Donbaska” mine with a
minimum integral index of 0.56, which is associated
with a high coal content, the lowest sulfur content, the
presence of all supply lines, convenient geometric pa-
rameters of the dump, a considerable occupied area, re-
quiring a quick cleaning up and a significant volume of
stocked rocks.

The least promising in the range is dump No. 2 “Ste-
pova” mine, which, accordingly, is characterized by less
attractive parameters: a rather small amount of accumu-
lated rocks, insignificant occupying area, and consider-
able distance from the population areas. According to
the priority range, four promising dumps for develop-
ment should be identified, whose integral indicators
vary in an insignificant range of 0.56—0.78 and, in es-
sence, the comparable indicators are close to one an-
other — dump of “Zakhidno-Donbaska” mine, dump
No. 1 of “Ternivska” mine, dump No. 1 of “Yuvileina”
mine, dump No. 1 “Stepova” mine.

Table 2
Deviation matrix of dump indicators

S I R S R B . . .
Indicator % 2 g 2 S 2 s 2 .§ 2 é 2 -% % g % % g
fEliz|Bz|Ez|2z|2g|22|Z,| 2| & |5
2E |82 |28 |22 | 22|28 |98 |58 8| & |28
The volume of stock rocks 0.32 0.68 | 0.00 | 093 | 0.03 | 0.57 | 0.12 | 0.65 | 0.45 | 0.68 | 7.73
Coal content 0.07 0.00 | 0.12 | 0.04 | 0.00 | 0.62 | 0.12 | 0.13 | 0.05 | 0.14 | 7.64
Occupied area 0.41 0.53 | 0.33 | 0.69 | 0.16 | 0.58 | 0.13 | 0.00 | 0.38 | 0.45 | 6.36
Shape of the dump 0.00 0.06 | 0.49 | 0.03 | 0.17 | 0.56 | 0.18 | 0.09 | 0.20 | 0.00 | 4.36
Transport junctions 0.00 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 [ 0.00 | 0.00 | 0.00 | 6.36
Supply lines 0.00 0.00 | 0.50 | 0.50 | 0.50 | 0.50 | 0.50 [ 0.50 | 0.50 | 0.50 | 5.91
Rock moisture 0.32 0.45 | 0.03 | 0.03 | 0.39 | 0.27 | 0.09 | 0.00 | 0.03 | 0.32 | 4.36
Sulfur content 0.36 0.67 | 0.36 | 0.25 | 041 | 0.28 | 0.00 | 0.27 | 0.10 | 046 | 5.73
Proximity to population areas 0.00 0.00 0.13 0.38 | 0.05 | 0.05 | 0.00 | 0.86 | 0.83 | 0.30 | 7.00
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Fig. 4. Priority range of waste dump development at the Western Donbas coal mines

Priority ranges allow revealing man-made mineral
formations from a significant number of objects occupy-
ing key positions on their quantitative and qualitative
indicators complex. Based on the construction of prior-
ity series of development of man-made waste, it be-
comes possible to create an objective approach to the
concept of their industrial development and planning
the strategy for the development of the mineral raw ma-
terial stock of technogenic raw materials.

Priority ranges formation has an advisory and infor-
mative nature of the waste dumps representation by their
development prioritizing. Data on the valuable rare
earth elements content in mining waste dumps will
strengthen the priority of their development significant-
ly. Extending topographic, geodetic, geographic, eco-
nomic, social, and other data could increase the reliabil-
ity of man-made formations development order. With
the increase in the complex of indicators, the accuracy
of rating assessments of man-made waste formations ac-
cording to the priority of their development increases.

Such a methodological approach for determining
the development priority can be extended to tailing,
sludge, ash and slag waste dumps, smelter slag dumps
and other types of man-made accumulations, provided
that there is an appropriate information base for their
characteristics.

Conclusions.

1. Register analysis of the Dnipropetrovsk region’s
Pressure Transient Test made it possible to establish that
during the industrial development of the Western Don-
bas coal seams, 11 waste dumps have been formed, in
which more than 100 million tons of contaminants with
a total area of more than 200 hectares have been accu-
mulated possessing the resource potential. Dumps con-
tain such valuable resources as a group of high content
rare-earth elements, coal fractions alumina and con-
taminants that can be used for road and civil construc-
tion.

2. An expert analysis on importance of a complex of
the technological, economic and environmental indica-
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tors of waste dumps has been carried out. As a result of
the processing of the expert evaluation data, it was es-
tablished that the most significant indicators for the de-
velopment of rock dumps are the volume of stored rocks,
the coal content, proximity to the settlement, and so
forth. The concordance coefficient was w = 0.54, which
indicates the average degree of agreement among ex-
perts. This also indicates the specificity and novelty of
the issue under consideration, since for the first time an
assessment of the priority of rock dumps of coal mines
has been given, and on an industrial scale the experience
of their development has not been mastered.

3. The coefficients of the integral estimation are es-
tablished and the priority range for waste dumps devel-
opment was constructed for the first time, showing that
the promising dump for immediate development is
“Zakhidno-Donbaska” mine with a minimum integral
index of 0.56, and the least promising is dump No. 2
“Stepova” mine (the largest integral index — 1.53). Ac-
cording to the priority range, four dumps promising for
development should be identified, whose integral indi-
cators vary in an insignificant range of 0.56—0.79 and, in
essence, the comparable indicators are close to one an-
other — dump of “Zakhidno-Donbaska” mine, dump
No. I of “Ternivska” mine, dump No. 1 of “Yuvileina”
mine, dump No.I of “Stepova” mine. The construction
of priority series is recommendatory and illustrative for
investment attractiveness of projects for the develop-
ment of man-made waste.

4. Priority ranges allow revealing man-made accu-
mulations from a significant number of objects occupy-
ing key positions in the complex of their quantitative and
qualitative indicators. On the basis of man-made min-
eral formations priority ranges, a more objective ap-
proach to the concept of their industrial development
and planning a strategy for the development of the min-
eral raw material fund of Ukraine’s technogenic raw
materials is possible.

The construction of priority series for the develop-
ment of man-made wastes is of great practical importance
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for planning a strategy for the development of the mineral
raw material stock of technogenic raw materials accumu-
lated as a result of industrial activities of enterprises. The
proposed methodical approach to prioritizing the devel-
opment of rock dumps of coal mines can be extended to
other types of man-made wastes from the fuel and energy
as well as mining and metallurgical complexes.
Acknowledgements. The work was carried out within
the framework of scientific projects with the support of
the Ministry of Education and Science of Ukraine
No.0116U008041 and No.0117U001127.
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Mera. O1iHKa NpiOPUTETHOCTI PO3POOKU MOPOJI-
HUX BilBaJliB ByTiLJIbHUX IIAXT Pi3HUX FiPHUYOIIPOMMUC-
JIOBUX PETiOHIB Ha MilCTaBi KOMILJIEKCHO-TIOPiBHSLIb-
HOTO aHaJi3y iX TEXHOJOTiYHUX, EKOJIOTIYHUX i EKOHO-
MiYHMX TTOKa3HUKIB.

Metoauka. ¥ poO0OTi BUKOPUCTAHO KOMIUJIEKCHUM
MiXia, 110 BKJIIOYAE aHali3 JaHUX JepKaBHOI CTaTUC-
TUKM 3 HAKOITMYCHHS BiIXOMiB, MiCIlb BUITAJICHHS BilI-
XO[IiB, METOJI €KCITIEPTHOI Ta iHTeTpaJbHOI OLIIHKU, Me-
TOAM CTAaTUCTUYHOI 0OpOOKU, (hOTO3HIMKU MpOrpamu
aepokocMmiuyHux 300paxkeHb Google Earth.

Pe3ynbraTi. 3a 1O0MOMOror METOAY €KCIepTHOI
OLIIHKU BCTAHOBJIEHI KOeMilliEHTU BaXJIMBOCTI KOX-
HOTO 3 JIeB’SITU 3alPOIOHOBAHUX MMOKA3HUKIB MOPOJI-
HUX BiBaJiB, 1110 1al0Th MOXJMBICTb TOYHOTO 00JIiKY
1X 3HAYMMOCTI B OLIiHIIi TIePIIIOYEProBOCTi iX PO3p0o0-
ku. OTpuMaHi iHTeTpaibHi KoedilliEHTH, 10 XapaK-
TepU3YyIOTh MOPOAHI BilBalu i peKOMEHIOBaHA yep-
TOBICTh 1X IIOCTYIOBOTO 3aJlydeHHSI Y IIPOMUCIIOBY
pO3pO0KY.

HaykoBa HoBu3Ha. PosmmpeHa o6iacTh 3acTocy-
BaHHSI METOJY IHTEerpajJibHOI OLIHKM [JI1 HOBUX
00’€KTIB — TEXHOT€HHUX BiAXOMAiB i BU3HAYEHHS Yep-
TOBOCTI iX po3poOKU. Yrepiie BUsIBIACHI KoebillieHTH
BaxkKJIMBOCTI KOMILJIEKCY TEXHOJIOTIYHUX, €KOHOMiu-
HUX 1 €KOJIOTIYHUX IMOKA3HUKiB MOPOAHUX BinBasiB
METOAOM €KCITePTHOI OLIHKU JIJIsl OOIPYHTYBaHHS J10-
LIUTBHOCTI MEPIIOYEPTOBOCTI PO3POOKU TEXHOTEHHUX
BimxomiB. Ymepiie cKJIafeHO MPIOPUTESTHUN psi TIep-
IIOYE€PTOBOI PO3POOKM MOPOTHMX BiABaiB IIaxT 3a-
xigHoro JloHOacy, 1110 J103BOJISIE BCTAHOBUTU pallio-
HaJIbHY ITOCJIJOBHICTh YBEACHHS BiBaJliB B EKCILIya-
Talilo.

IIpakTuuna 3HauuMicTh. CKIIaTaHHS TIPIOPUTETHUX
psIIiB TPOMUCIOBOIO OCBOEHHS TMOPOJHUX BiABalliB
JI03BOJIsSIE BUOMPATH Ti, 1110 3aliMalOTh KJIIOUOBI MO3UILiT
3a KOMIUIEKCOM iX KiJIbKiCHO-SIKICHUX TTOKa3HUKiB. Ha
OCHOBI TIPIOPUTETHUX PSIiB TEXHOTE€HHUX BiIXOMIiB
3’SIBJISIETbCSI  MOXJIMBICTb CTBOPEHHSI 00’€KTUBHOTO
miaxomy A0 KOHUEMLIl iX MPOMUCIOBOIO OCBOEHHS Ha
Nep>KaBHOMY I perioHaJIbHOMY PiBHi.

Kimouosi caoBa: nopoduuii éidean, eyeneeudobymok,
Memoo eKkcnepmHoi OyiHKU, Memoo iHmezpanbHoi OUiHKU,
npiopumemuuii pso
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TocymapcTBeHHOE BbIciee ydeOHOe 3aBemeHue ,,Harmo-
HaJIbHBIM TOpHBIA YyHUBepcuTeT“, T. JlHemp, YKpauHa,
e-mail: petlyovany@ukr.net

ems. OuleHKa MPUOPUTETHOCTU Pa3pabOTKU I10-
POIHBIX OTBAJIOB YTOJBHBIX IIAXT PA3IMIHBIX TOPHO-
MPOMBIIIIJIEHHBIX PETMOHOB Ha OCHOBAaHUU KOMILICK-
CHO-CPaBHUTEJIBLHOTO aHaln3a MX TEXHOJOTMYECKMX,
9KOJOTUYECKUX U SKOHOMUYECKHUX TTOKa3aTeeid.

MeTtoauka. B paboTe MCIoOIb30BaH KOMITJIEKCHBIN
TTO/IXOJ1, BKJTIOYAOIIMI aHAJIU3 TaHHBIX TOCYIapCTBEH-
HOW CTaTUCTUKU 1O HAKOTUIEHUIO OTXOIO0B, MECT y/ia-
JICHUSI OTXOIOB, METOJI SKCIIEPTHOU M MHTETPATbHOMN
OLIEHKM, METO/bl CTaTUCTUYECKOU 00paboTKu, (hoTOo-
CHUMKHM TIPOTPaMMBbI a3POKOCMUYECKIX M300paskeHUIA
Google Earth.

Pe3ymbratel. C TIOMOIIBIO MeTOHA 3KCIIEPTHOM
OLIEHKM YCTAHOBJIEHBI KO(M(UIIMEHTH BaXXHOCTU
KaXXJI0ro 13 AeBSITU MPEMTOXEHHBIX IMOKa3aTelIeil mo-
DPOIHBIX OTBAJIOB, KOTOPKIE 1aI0T BO3MOXHOCTb TOYHO-
ro yyeTa uX 3HaYMMOCTHU B OLIEHKE MIEPBOOYEPEIHOCTHU
nx paspadorku. IToaydyeHbl MHTerpajbHble KO3(PDU-
LIMEHTHI, XapaKTePU3YIOIINe MOPOIHBIC OTBAJIBI U pe-
KOMEHJ/IOBaHa OYEePeTHOCTh MX MOCTEIIEHHOTO BOBJIE-
YeHUsI B IPOMBIIIIJIEHHYIO pa3paboTKy.

Hayunas HoBusHa. Pacimivpena oGjacTh mpuMeHe-
HUS METOIa MHTETPaTbHON OLIEHKH JISI HOBBIX 00BhEK-
TOB — TEXHOT€HHBIX OTXOJOB M OIIpEeACIICHUS OYepe-
HOCTH MX pa3paboTKu. BriepBrie BBIIBICHBI KO3 hH-
IIMEHTHl BaXXHOCTU KOMILUIEKCAa TEXHOJOTMUECKMX,
SKOHOMUYECKUX U DKOJOTMYECKUX ITOKazaTesieil mo-
POMHBIX OTBAJOB METOIOM 3KCIIEPTHOM OLICHKU [JIsI
000CHOBaHUS 11eJIeCOO0Pa3HOCTU TePBOOYEPETHOCTU
pa3paboTKX TEXHOTEHHBIX OTXOI0B. BriepBbie cocTaB-
JICH TIPUOPUTETHBIN PSI IIEpBOOYEPEIHON pa3pabOTKH
MOPOJAHBIX OTBANOB IIaxT 3amagHoro {oHOacca, mo-
3BOJISTIONINI YCTAHOBUTH PAIlMOHATLHYIO TIOCIIEI0Ba-
TEJIbHOCTh BBOJIa OTBAJIOB B AKCILTyaTaIINIO.

IIpakTHyeckas 3HaunMocThb. CocTaBlieHUE TIPUOPH-
TETHBIX PSIIOB IIPOMBIIIUICHHOTO OCBOCHMST TTIOPOIHBIX
OTBAJIOB ITO3BOJISICT BRIOMPATH T€, KOTOPhIC 3aHUMAIOT
KJTIOYEBbIC TTO3UIIUM 110 KOMIUIEKCY MX KOJUYECTBEH-
HO-Ka4yeCTBEHHBIX MoKa3areseil. Ha ocHoBe mpuopu-
TETHBIX PSIIOB TEXHOT€HHBIX OTXO0B TOSIB/ISIETCS BO3-
MOXXHOCTb CO3[aHUsI OOBbEKTUBHOTO IMOAXOMa K KOH-
LIEMUMU UX MPOMBIILIEHHOIO OCBOSHMSI Ha rocyiaap-
CTBEHHOM U PETHOHAJILHOM YPOBHE.

KimoueBble ciioBa: nopoodusiii omean, yenedobwviua,
Memoo dKCnepmHOl OYeHKU, Memo0 UHMeSPANbHOU OUeH -
KU, npuopumemHulii pso
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