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Purpose. The purpose of the research is substantiation of criteria to estimate land-conservation procedures in
terms of open-cast mining which would demonstrate land-restoration level as for the degree of its disturbance and
scale as well as for its valuation base.

Methodology. Technical and economic methods as well as method of system analysis have been applied to deter-
mine parameters of efficient mode for land resources during open-cast mining; to define current tendencies of sheet
ground mining technologies progress as for their relation to the level of land conservation, the method of scientific
generalization and systematization has been involved.

Findings. A mode of mining land use has been characterized regarding the development of favourable condi-
tions for conservation of lands used during open-cast mining. The indices of land conservation in terms of the area
of its disturbance, their ecological properties and cost estimation have been defined. Methodological approaches
as for the selection of technological schemes of open-cast mining in terms of land conservation have been substan-
tiated.

Originality. Dependence of technogenic load on land of mining allocation and the level of ecological and eco-
nomic efficiency of open-cast final mining as well as further restoration of disturbed lands has been determined. That
should become a background to define a direction of post-industrial use of the restored lands.

Practical value. A system of indices has been proposed which is methodological foundation to plan mining objects
at the stage of open-cast final mining according to the criterion of minimization of volumes of mining land allocation
and development of favourable conditions to restore the lands disturbed by mining.

Keywords: open-cast mining, dump formation, estimated money value of land, open-cast field, land conservation, min-

ing recultivation

Introduction. Today mining land use is characterized
by further degradation of land resources involved in
mining area [1] since currently mining enterprises are
not motivated enough to raise the level of land restora-
tion in terms of degree and volumes of its disturbance
[2].Thus, in Dnipropetrovsk region, characterized by
high level of technogenic load, it is the activity of mining
enterprises which is absolutely the most important fac-
tor of land damage.

Statement of the problem. Volumes of land restora-
tion after open-cast operations within the region terri-
tory are not more than 55 to 60 % of the area of its dis-
turbance; that exerts a detrimental effect on mining land
use deepening contradictions between subjects of recla-
mation. In this context poor attention is paid to estima-
tion of efficiency of process solutions for land conserva-
tion from the viewpoint of environmental sustainability
and economic attractiveness of technogenic lands. At
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the same time, scientists emphasize the importance of
accurate ecological-and-economic estimation of vari-
ous operation schedules for reclamation of land dis-
turbed by mining operations to determine how they fit
for purposes of land preservation [3]. That would suit
the requirements of rational use of land used to be area
of mining operation allocation. It should be noted that
the progress of mineral mining techniques should rely
upon criterion basis which would reflect the effect of
mining on the environment taking into consideration its
ecodestructive nature [4].

To begin with, efficiency of land use is in compliance
with proper rules of its restoration. The rules are a set of
controlled variable technical and economic factors of
process structure connected with use and restoration of
land for the requirements of field development. Con-
scious control of these factors with the help of criteria to
estimate their impact on land use in the region is the
instrument for the development of mechanism for tar-
geted land restoration and compliance with the require-
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ments as for optimal type and quality of restored areas
planning.

Mining operations result in sizeable surface road-
ways formation; they disturb original wild landscape.
Land area allotted for the purpose can be returned to
agriculture after specific costly operations. First of all
they depend on long-distance delivery of overburden
rocks to stow the pits [5]. If overburden thickness is 20
to 100 meters then volume of transport incline is 2 to
182.5 mln cubic meters; volume of residual mine goaf
is 0.8 to 135 mlIn cubic meters, and the area of pit sur-
face is 7to 225 and 2.1 to 150 ha respectively. It demon-
strates significant effect of opencast mining on wild
landscape.

Studies by Pivnyak, G.G., Gumennyk, I. L., Proko-
penko, V.I., Shapar, A. G. and others deal with reason-
able technique of deposit opening involving area of land
allocation. They include mining and construction
schemes and parameters of main openings in terms of
sheet ground. As the researchers consider, area of allot-
ted land experiences its decrease at the expense of con-
struction of temporary internal incline; overburden
rocks being a result of its construction are used for cross-
ing track.

Scientists of M. G. Novozhilov scientific school have
performed both development and practice of overbur-
den placement techniques within the mine goaf of an
open cast. They substantiated technological schedules
for deposits where overburden thickness is up to 80 m
and ore bed thickness is up to 10 m. Methodological ba-
sis to calculate parameters of opening and mining of
open-cast fields have been identified involving rational
allocation of mine workings.

Currently a technique of initial cut construction
within two contiguous open-cast fields becomes more
and more important. The initial cut is required to de-
velop both capital and initial cuts perpendicularly to ba-
sic mining operations and building rocks are stored in a
dump. Dimensions of the initial cut depend on overbur-
den location in it resulting from the first operational en-
try way and construction of working sites of the open
cast being constructed.

V. Prokopenko offered a technique to select dump
parameters for further mining of horizontal ore beds
which provide minimum consumption of land resources
[6]. The research involves the development of mining
operation schedules not only to reduce the areas of dis-
turbed land but also to improve conditions of mining
recultivation.

A problem of the construction of capital cuts and the
initial ones to minimize both goaf and volumes of over-
burden rock storage is studied in research [7]. Paper [8]
emphasizes that the progress of production technologies
aimed at reducing of negative effects for other business
fields is the important component to control risks aris-
ing in the context of interaction of technological system
of enterprise and other systems.

Scientific and technical sources as well as design so-
lutions concerning horizontal deposit mining considers
a problem of land conservation more simply. As a rule, it
is done from the viewpoint of integrated conservation of
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natural resources affected by mining without substantia-
tion of approaches to mining operations optimization
depending upon necessity to minimize land areas dis-
turbed by mineral mining. The managerial problem
should be solved by means of substantiation of parame-
ters of land allocation for open-cast facilities in terms of
land conservation.

Paper [9] substantiates the fact that estimation of ex-
ternal effects of mining operations including nature dis-
turbance should be reflected by a system of qualitative
indices effecting its solutions as for planning directions
of own strategic development. Respectively, according
to the opinion of Vagonova, O. G., the indices will effect
the results of economic substantiation of investment
projects of mining enterprises [10].

Land use should be first minimized by means of
implementation of technology concepts concerning
mineral deposit opening, mining, and updating. On
the one hand they provide minimum area of land allo-
cation under open mine workings and external dumps;
on the other hand they provide favourable conditions
for fuller (in the context of area) reclamation of dis-
turbed land.

However, poor attention is paid today to a problem
concerning expediency consideration of open-cast tech-
niques implementation from the viewpoint of land con-
servation which in turn could become positive tools to
determine geometry of open cast with minimum land
intensity of mining operations.

Thus, the study objective is substantiation and devel-
opment of estimation criteria for land-conservation op-
eration schedules in the process of open-cast mining
which would reflect land rehabilitation level in terms of
degree and disturbance scale as well as in terms of their
cost estimation. Accordingly, planning procedure for
mining objects should be based upon selection of opera-
tion procedures for open-cast field opening, mining,
and upgrading in relation to land conservation level. In
the context of land conservation, field development
technique should be aimed at disturbed land area mini-
mization as well as at creation of favourable conditions
for its further recultivation.

Results. The reserves of land area reduction should
be determined by optimizing the parameters of land al-
location for open-cast technological facilities. The key
parameters of their location within the whole period of
mine development depend on the main open-cast pa-
rameters. All the parameters should be set involving
each stage of deposit development.

The feasibility of technological solution is deter-
mined by L, land size coefficient and K, reclamation co-
efficient calculated as follows

< S.oi(l_Kr)
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where S, ,;, S,; are areas of allotted (disturbed) and re-
cultivated (returned) lands respectively on the i open-
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cast object; n is the number of technological facilities;
Sg, is the total area of mining allocation for the deposit
development; Q,, is the operating mineral reserves of the
deposit.

The importance of the problem solutions is empha-
sized by the results of author’s calculations for land area
to be allocated for the facilities of manganese ore de-
posit development in the context of Ordzhonikidze
Mining and Preparation Integrated Works. Thus, de-
pending upon ore bed depth, to locate opening mine
workings and a dump, 163 to 228 ha of natural lands
(Table 1) are required. Permanent trench takes 3.5 to
4.5 %; transport incline takes 8.6 to 8.4 %; initial cut
takes 57.0 to 56.1 %; and construction dump takes
31.0 %. Hence, working trench and construction dump
cover the major share of residual mine workings (almost
90 %). Internal dumps are being recultivated and trans-
ferred for further use while ore bed mining.

Taking into consideration current economic prob-
lems of mining enterprises it is possible to reduce the
disturbed land areas, increase areas and quality of re-
stored lands by means of formation of rational techno-
logical facilities within open-cast field basing upon the
criteria of land conservation. That concerns each devel-
opment stage. As a rule actual indicators of land use
both for individual objects and in general in terms of an
open cast cannot mainly meet the requirements of natu-
ral land conservation as they are set after substantiation
of open-cast contours and productivity, direction and
speed of mining advance, opening scheme and deposit
development system, general plan etc. at the stage of de-
sign without direct optimization in the context of land
conservation.

The conditions of land use for technological facili-
ties of mining enterprise (e.g. trenches, basins, dumps,
open-cast, roads, industrial sites, tailing pits etc.) should
provide maximum reclamation coefficient K, (unit frac-
tion), minimum land size L, (ha/t), and as a result, min-
imum losses of land L;(ha/t) and land resources L,,
(unit fraction) for agriculture. The losses depend on the
area of non-recultivated for farming or grazings by the
end of mining cancellation. The indicators are in the
ratio

Ll = (1 - Kr)Lm
Llr: (1 - Kr)Bn/Bra

where B,, B, are bonitet (quality) of natural and reculti-
vated land resources respectively.

On the basis of L, i L, indices we conclude that loss-
es of land resources under open-cast objects are the
functions of S, S,;, S, parameters being formed during
all the phases of the field exploitation. In general this

function can be represented as follows
L]Zf(B,L,F,G,P, Y-LC}R)J

where B, L, F are width, length and shape of open-cast
field respectively; G is mining and geological conditions
of ore bed occurence; Pis operational parameters to form
functional area of the open cast; 7'is technological facili-
ties for production; Cis opening and mining technique of
the deposit; R is surface irregularity of allocation.

As it follows from the latter expression, reserves to
decrease land losses are connected directly with the pa-
rameters of the technological facilities of a mining en-
terprise. Therefore, rationality of land use depends on
certain ratio of parameters of current objects and their
components when minimum land size L, and maximum
recultivation coefficient K, are achieved.

Technical and technological solutions as for deposit
operation taken on the basis of land size L, and reculti-
vation coefficient K., may provide following results:

- decrease in the area of natural lands allotted for ore
bed open-cast mining;

- increase in the area of recultivated lands returned
to the national economy;

- improvement of the quality of lands restored for
their original use;

- improvement of the conditions for mining reculti-
vation (decrease in the number of recultivation opera-
tions concerning dump crest cutting and filling open-
ings, dump surface leveling, formation of its slope allow-
able for the use of agriculture machinery, to generate
black soil and potentially fertile soil layer in accordance
with the requirements of further land use to prevent pol-
lution and erosion of land resources etc.).

Land conservation indicators described above reflect
economic efficiency of mining allocation land use. Cal-
culation of these indicators should involve the follow-
ing. If a certain land area S, , is not allocated for deposit
mining, then land fund of the region retains it. Depend-
ing upon B, bonitet, cost of lands retained for their di-
rect use can be calculated as follows

Pem=Gem(Be)Se

where G, ,,(B,) is monetary value of conserved wild lands
according to their bonitet.

Table 1

Distribution of land allotment in terms of manganese open-cast technological facilities

Area of Area of transport | Area of working Construction dump
Open-cast . Total area of
permanent trench | incline along the | trench along the | Hejoht. | Base width. | Dump area
depth, m ght, ) p > | allotment, ha
along the top, ha top, ha top, ha m m ha
50 5.6/3.4" 14.1/8.6 93.0/57.0 73 253 50.6/31.0 163.3
60 7.8/4.0 16.6/8.5 110.5/56.4 88 304 61.0/31.0 195.9
70 10.3/4.5 19.1/8.4 127.9/56.1 101.7 352 70.5/30.9 227.8

Note: numerator is total area of mining allotment, ha; dominator is % of the total area of allotment
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When mining enterprise rents certain land area S, ,
for ore bed mining, it makes pays for the lands according
to bonitet B, ,

Ka.z = a.z(Baz)Sa‘z’

where P, (B, ) is rental payment for land use.

To return lands to their owner (land user), mining
enterprise should carry out recultivation operations in-
volving either partial or complete land restoration as well
as the recovery of disturbed land areas within mining al-
location. Expenditures connected with mining reclulti-
vation Kr are

Kr = Sr : Cr/(Br)a

where S,, C,/(B,) is the area of recultivated lands and
cost price of recultivation activities as their bonitet func-
tion respectively.

If land is considered as less valuable farmlands, then
mining enterprise compensates (pays) the losses of agri-
cultural production proportionally to the difference be-
tween the original land quality and its quality after re-
cultivation. In this context standards of natural agricul-
tural losses are involved [10]. Compensation total of
previous production is defined as follows

K,= S, H,B,,/B,)Kiy,

where S, is the area of recoverable farmlands; H, is the
standard of agricultural losses; B, is the bonitet land in-
dex within the disturbed area; B, is the bonitet index of
farmlands over the region; K, is intensity coefficient of
farmland use (ratio between estimation of differentiated
farmland income of the region where the land is trans-
ferred for deposit development and this estimation for
the whole region).

As a mining enterprise does not perform complete
return of land areas allocated for deposit development to
the national economy, it sustains losses determined by
the formula

Unv = (] - Kr)Gg.o(Bgu) : Sgoa

where K, is the recultivation coefficient; G, ,(B,,) is esti-
mated monetary value of wild lands as a function of
their bonitet within mining allocation; S, , is the area of
mining allocation.

It should be noted that each land plot differs in terms
of economy being personified as property, thus it is nec-
essary to monitor the nature and outcomes of its dam-
ages, but not the land allocation on the whole.

Analysis of the area of scheduled land allocation
within the deposit mining plan shows operations as a
several-kilometer continuous line. It covers lands of
various quality and commercial purpose having dif-
ferent allocation terms. Similarly returned land plots
differ both within in terms of their allocation and
their previous state; thus, it is required to determine
natural correspondence of achieved level of land con-
servation to original state of disturbed land which is
possible to represent in the form of coefficient of land
return K, .

Considering the facts that due to technological rea-
sons rate of land recovery takes certain time lag being 5
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to 7 years ( in some cases soil formation period takes
several decades) and allocation territory can be divided
into areas of different fields of economy, and coefficient
of land return K|, , is set according to the given volume of
land return for several years with the determination of
the scope of physical qualitative and quantitative recov-
ery of specific allocation area according to following ex-
pression

T
Z;Snqulby
K =,X-—_

nz Sb, s
where Snj is the land area returned during j* year; q; is
a share of i" plot of land recovered during j* year; 1 p 1S

the coefficient of ratio between bonitet indices of i plot
of land recovered during j# year and that very undis-

turbed land area; S » 1s land area of i year of mining; T

is the period plot of land return.

The coefficient is appropriate if the original nature of
the territory is conserved; changes in the targeted soil
use needs adequate monetary representation of the pro-
cess.

Recovered land should be considered as a combina-
tion of several positive qualities and effects that human
can use in practice independently; moreover they define
rate of potential consumer value of recovered land. It is
clear that the range of technogenic soil use is narrower
than use of wild lands: purposeful restoration of certain
chemical and physical and mechanical soil characteris-
tics is planned. It reduces economic potential of the for-
mer as integrity of independent productive possibilities
or unused reserves. Thus, the coefficient of changes in
cost potential of land is determined as follows

where P,, P, is market evaluation of recultivated and
undisturbed plot of land in accordance with the k, neco-
nomic field, respectively; k, n is the number of useful
properties of restored and wild lands, respectively.

The latter formula representing calculation of poten-
tial productive efficiency potential makes it possible to
produce coefficient which includes expenses connected
with land recovery in the context of certain operation
schedule according to following expression

n

Kb,. _ZPm'

— i=1
K,=—

v k
27,
i=l

where K 5 is expenses connected with land recovery
cost.

Coefficient K, makes it possible to demonstrate rela-
tive maximum effect of recultivation costs use in the
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context of full use of plot of land. It can be both positive
and negative. Positive value indicates possible decrease
of market value of reclaimed land by this value; on the
contrary, negative one makes it possible to increase cost
estimationg of land for greater compensation of its re-
covery costs.

If recultivation results in complete changes in dis-
turbed land nature, then its efficiency should involve
environmental component of land restoration; in par-
ticular it concerns changes in ability of newly formed
soil layer to maintain useful properties due to unfavor-
able natural and technogenic factors of its further ex-
ploitation. Agriculture applies coefficients of environ-
mental stability of different types of lands being numer-
ical expression of ecological sustainability of land plot
used purposefully in the context of natural ecosystem.
The higher level of changes in soil condition after an-
thropogenic intervention is (being maximum while
forming arable land), the lower its ecological sustain-
ability level is. Thus, ecological efficiency of changes in
targeted use of technogenic soil may be estimated ac-
cording to coefficient of soil ecological recovery K,,
which is proposed to determine by the following for-
mula

where S,’_ , Sv,» is area of i” type of land of recultivated
and allotted land, respectively; Er,’ Es, are the coeffi-

cient of ecological sustainability of i/ type of a land
plot after recultivation and before allocation, respec-
tively; n, m is the number of different land types lo-
cated respectively within undisturbed and restored
area.

Consideration of land resources in terms of labour
conditions of mining enterprise economy to estimate se-
lected land conservation mode should also involve the
criteria containing cost changes in land resources as well
as expediency of expenses connected with their restora-
tion. They are:

1) economic efficiency of land conservation charac-
terizing level of value (monetary evaluation) conserva-
tion of nature lands

1 Pm >

where P,, P, is monetary value of recultivated and un-
disturbed lands, respectively; S, .is loss of land resources
according to area.

B}’l
S, =(1-K)",

I3

where B,, B, is bonitet (quality) of wild and recultivated
lands, respectively; K. is recultivation coefficient;

2) economic efficiency of recultivated lands as pay-
back index per recultivation operation

126

Kr
C’

r

E,=100-M (B,)-

where M,(B,) is monetary value of recultivated lands ac-
cording to their bonitet; C, is cost value of disturbed
land recultivation.

Land allocation for open-cast deposit mining con-
tains mine workings, internal and external dumps, tech-
nological facilities of open cast, and recultivated and
disturbed lands. To perform more accurate estimation of
land conservation economic efficiency involving various
types of soils within certain areas of land allocation,
various soil costs and expenditures connected with land
reclamation in the context of further use, the authors
propose to apply integral coefficient calculated as fol-
lows

_(M,—-C,)S,+(M,~C,)S, +...+(M,~C,)S,

I
Mp'Sp

where M,, M,, M,, M, is monetary estimation of reculti-
vated (to be returned) lands; those under residual mine
workings, technological and subsidiary facilities (e.g.
external dumps, other objects not subject to reclamation
but being improved in accordance with their further use)
as well as wild (undisturbed) lands; C,, C, C, are expen-
ditures connected with disturbed land improvement for
its further use; S, S,, S, is land area according to its use
(recultivated for agriculture; that after liquidation of
technological and subsidiary facilities; improvement of
external dumps after residual mine working has been
closed); S, is area of wild lands aimed for mining alloca-
tion.

In the context of rational land use both location
and dimensions of technological facilities of open-cast
should provide maximum value of 7, coefficient. The
coefficient involves dimensions, degree, and nature of
wild land disturbance, its further recovery and use in
terms of all the technological facilities. In general,
form with consideration of land area, allotted for i”
technological facility and restored in j” field of use
within total area of land allocation S, the coefficient
of economic efficiency of land conservation is de-
scribed by the ratio

22 (M =C)K,
P )
LM,y

=1

~.

where n, m is the number of technological facilities of
open cast for which wild lands have been allotted (i =
=1,2,..., n) and fields of restored land use (j= 1,2, ... m).

K,; is share of S,; land area of i" technological facil-
ity within the total area S; of lands, restored in accor-
dance with j” use field in total.

Expressions of E, and K,; indices may help select ef-
ficient for land conservation technological schedule of
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open-cast mining as they involve expenses of a mining
enterprise connected with recultivation as well as vol-
ume and quality of restored land resources. The indices
depend on the conditions of recultivation being mainly
determined by the standard schedule of mineral mining.
Application of the abovementioned evaluation criteria
of land conservation mode helps estimate economic ef-
ficiency of sheet ground mining technique. If the devel-
oped technique provides more favourable conditions of
mining recultivation to compare with standard one,
then values of the criteria should grow. Accordingly such
a technique for deposit mining should be considered as
more economically expedient from the viewpoint of im-
proved land conservation.

To estimate the efficiency of land conservation
mode, monetary evaluation should be set as a weighted
mean value for all types of soils (arable, pasture, eco-
nomic area etc.) allotted for technological facilities of
open cast. Wild land allotted in 2012 for manganese de-
posit of Ordzhonikidze Mining and Preparation Inte-
grated Works had following structure: arable — 89.5 %,
pasture — 4.3 %, economic areas — 6.2 % (with the
weighted mean monetary evaluation of UAH 42.7 thou-
sand per ha). After recultivation 34 ha of lands have
been used as follows: agricultural lands (63.7 %), aqui-
cultural lands (5.1 %), forestry (17.1 %), lands for con-
struction needs (13.1 %), lands for recreation needs
(1.0 %) (UAH 69.9, 24.7, 45.5, 20.0 and 30.2 thousand
per ha were spent for recultivation, respectively with
UAH 35.3, 12.0, 25.2, 10.8, 15.0 thousand per ha mon-
etary evaluation of these lands). Thus, restoration of
disturbed lands is an unprofitable process for the inte-
grated works which is confirmed by negative value of
the determined efficiency. Restored lands are mainly
used for water bodies, forest cover, construction and
other facilities; return of initially fertile lands with the
highest monetary evaluation to the agricultural use is
not complete.

Conclusions.

1. The development of the system of efficiency level
indices for recultivation operations in terms of open-
cast mining is the significant tool to control a mode of
mine allocation land use which gives real idea of the
scope and outcomes of land allocation. According to
the fact, planning of technological mining parameters
should estimate prognosticated changes of land areas to
be disturbed, volume and quality of land to be restored
as well as changes in coast and environmental sustain-
ability of areas which experiences different mining dis-
turbances.

2. Depending upon the criteria of land conservation
both technical and technological mining means taken at
the previous stage of deposit development stipulate land
areas used during further operational stages. That is why
the proposed criteria of land conservation should be re-
flected while planning technological events during the
whole period of a deposit mining according to the idea
of cascade model according to which results of imple-
mentation of technological solutions of previous stage of
a deposit development create prerequisites to imple-
ment land conservation events during following stage.
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3. The advantages of the certain technological sched-
ule for mineral deposit mining should be first deter-
mined on the criteria of decreased volume of land dis-
turbance and increased level of land restoration in terms
of quality and area. Selection of other land-conservation
criteria for the needs of spatial planning of mining op-
erations should be performed on the basis of expedient
level of changes in technogenic land structure. Preven-
tion of value losses of recultivated land results in positive
effects and prerequisite for minimization of unprofit-
ability level of mining enterprise environmental pro-
grams.
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EKOHOMIKA TA YNPABJIIHHA

Meta. OOTpyHTYBaHHSI KPUTEPiiB OIIHIOBAaHHSI
3emyIe30epirarounx TEeXHOJIOTIUHUX CXeM BigKpUTOI
pPO3pOOKM pONOBUILA, IO BiloOpaxKalTh PiBEHb Bil-
HOBJICHHSI 3eMEJIbHUX YTiAb Y 3aJI€3KHOCTI Bij SIKOCTi Ta
MaciuTabiB iX TOpylleHb, a TaKoX BiA IX BapTiCHOI
OLiHKM.

MeTtomuka. J1j151 BUBHaUEHHSI IapaMeTpiB e(heKTUB-
HOCTi pexXuMy BiAlpalloBaHHs 3eMEJIbHUX PECYPCIB B
YMOBax BiIKpUTOI TipHUYOi PO3POOKU BUKOPUCTaHI
METOJIU TEXHIKO-€KOHOMIYHOro i CMCTEMHOIO aHalli-
3y, JJIs1 BU3HAUEHHS aKTyaJlbHUX TEHAEHLI PO3BUTKY
TEXHOJIOTi#1 po3pOOKN TOPU3OHTATLHIX POIOBUIII 3a iX
BiTHOIIIEHHSIM IO PiBHS 3eMJIe30epeKeHHS 3aCTOCOBA-
HO METOJl HAYKOBOTO y3araJbHEHHS Ta CCTeMaTH3allii.

PesyabraT. HanaHna xapakTtepucTruka pexxumy Tip-
HUYOTO 3eMJICKOPHCTYBAaHHSI IO BiIHOIICHHIO MO
CTBOPEHHSI CIIPUSITIIMBUX YMOB UISI 30€pEXXKEHHS 3e-
MeJIb TipHUYOTO BiIBOMY BiIKPUTOI PO3POOKHU POJTOBU-
ma. BusHaueHi MoKa3sHUKM 30epexkeHHs 3eMelib 3a
TUTOIIEIO 1X MOPYLIEHb, 1X €KOJOTYHUMMU BIACTUBOCTSI-
MM Ta TpoIlIOoBifl ouiHIi. OOGrpyHTOBaHi METOAWYHI
MiIXOIM 111010 BUOOPY TEXHOJIOTIYHUX CXEM BiIKPUTUX
TipHAYUX POOIT y pexXxuMi 3eMiie306epeKeHHS.

HaykoBa HoBu3HA. BcTaHOB/IEHA 3a7€XHICTh MiX
piBHEM TeXHOTCHHOTO HaBaHTAXKCHHS Ha 3eMEJIbHI pe-
CypcH TipHMYOIO BiIBOAY i piBHEM €KOJOIr0-eKOHO-
MiYHOI e(eKTUBHOCTI TOOIpallOBaHHS Kap’ €PHOTO
MOJisI Ta TIOMAJIBIIIOTO BiATBOPEHHS IIOPYIICHUX 3¢-
MEJIbHUX YTillb, 1110 Ma€ OYTH OCHOBOIO ISl BU3HAUCH-
HSI HampsIMy IiCISITPOMMCIOBOTO BUKOPUCTAHHS Bifl-
HOBJICHUX 3eMeb.

IIpakTuyHa 3HAYMMICTh. 3anporNoOHOBaHa CUCTEMa
MOKAa3HMKIB, 1110 € METOAUYHUM TIATPYHTSIM JJIs TLj1a-
HYBaHHS O0’€KTiB TipHUYOI pO3pOOKM Ha eTarli 00-
MpaloBaHHs Kap’€PHOro MoJjsl 3a KpUTEPIiEM MiHiMi-
3alii 00CATiB TipHUYONPOMUCIOBOTO BiTUyXKEeHHS 3€-
MeJTb i CTBOPEHHSI CIIPUSITIIMBAX YMOB IJIST BiITBOPEH-
HSI 3eMeJTb, 110 3a3HaIM PYWHYBaHHS BHACIIIOK TipHM-
40oa00yBHOI AisSUILHOCTI.

Kmouosi cioBa: eiokpumi eipuuui pobomu, ideano-
VMBOPEHHS, 2POUI08A OYIHKA 3eMenb, Kap EpHe none, 3em-
ne30epediceHts, 2ipHUMOMexXHIUHA PeKyAbmUBayis

Ieas. O60CcHOBaHUE KpUTEPUEB OLIEHUBAHUS 36M-
JlecOeperanMX TeXHOJOTHUECKUX CXeM OTKPBITOMU
pa3paboTKN MECTOPOXIEHUI, KOTOpbIe OTOOpaKaloT
YPOBEHb BOCCTAHOBJICHUS 3¢MEJIbHBIX YTOIWIA B 3aBU-
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CHMOCTH OT KavyecTBa U MacIITabOB UX HapYIICHUN, a
TaKKe OT UX CTOMMOCTHOM OLIEHKU.

Meromuka. 115 ornpenesieHUs mapamMeTpoB 3 hek-
TUBHOCTU PEXUMa OTPaOOTKHU 3eMEJIbHBIX PECypCOB B
YCJIOBUSIX OTKPBITOM TOPHOI pa3pabOTKX UCHOIb30Ba-
HbI METOJIbI TEXHUKO-2KOHOMUYECKOIO U CUCTEMHOIO
aHalM3a, IS OIpeAesieHUs] aKTyalbHbIX TEHACHIIMIA
Pa3BUTHST TEXHOJOTUI pa3pabOTKNA TOPU3OHTATIBHBIX
MECTOPOXICHUI MO0 MX OTHOIICHUSIM K YPOBHIO 3€M-
JlecoepexxeHus: MpMMEHEH MeTOJl HaydyHOro o0o0iie-
HUS U CUCTeMaTU3alliN.

Pe3ynbraTel. /JIaHa xapaKTepucTUKa pexXrUMa Top-
HOTO 3¢MJICTIONIb30BAHMUS ITO OTHOIIICHHIO K CO3TaHUIO
OJIaTOTIPUSITHBIX YCJIOBUM UIST COEpeXeHMST 3eMellb
TOPHOTO OTBOJA OTKPHITOI pa3pabOTKM MECTOPOXKIIE-
Hus. OmnpeneneHbl MMoKa3aTead cOEpeXKeHUsT 3eMellb
MO TUIOIIAAM WX HapyLIeHUs, HUX 3KOJOTMYECKUM
CBOIICTBaM M JAE€HEXXHOU olieHKe. OOOCHOBaHbBI METO-
IUYECKUe MOIXOAbl K BEIOOPY TEXHOJIOTUUYECKUX CXeM
OTKPBITBEIX TOPHBIX pabOT B pexXmMe 3emiecOepexe-
HUS.

Hayunast HoBM3HA. YCTaHOBJICHBI 3aBHUCUMOCTH
MEXIY YPOBHEM TEXHOTCHHOM HArpy3Kd Ha 3eMelb-
HBIE PECYPCHI TOPHOTO OTBOIA, YPOBHEM 3KOJIOT0-3K0-
HOMMYECKOI 3(D(HEKTUBHOCTU 1OPAOOTKU KapbepHOTO
TIOJIST M JAJbHEMIIEro BOCCTAHOBJICHMST HAPYIIEHHBIX
3eMeJIbHBIX YTOIUiA, KOTOPbIE TOJKHBI ObITh OCHOBOM
IJIST OTIPEIeICHUS TOCIEAYIOIIero HampaBIeHUs I10-
CJICTIPOMBIIIICHHOTO MCITOJIb30BaHUSI BOCCTAaHOBJICH-
HBIX 3eMeb.

IIpakTnyeckas 3HaumMocTb. [IpemioxeHHas CH-
cTeMa IoKasaTelieil sSIBJISIeTCSI METOANYECKOM OCHO-
BOI1 IIJISI TIJITAaHUPOBAHUSI OOBEKTOB TOPHOI pa3paboT-
KJ Ha 3Tare JopaboTKM KapbepHOTO TOJIS IO KPUTE-
PUIO0 MUHUMHU3ALUNA 00bEMOB TOPHOIIPOMBIIIIICHHOTO
OTBOJA 3eMeJIb U CO3MAaHUS OJarONPUSITHBIX YCIOBUIA
IIJIT BOCCTAHOBJICHUS 3€MeJlb, KOTOpPHIE OBLIM Hapy-
IIEHBI B pe3yJIbTaTe TOPHOMOOBIBAOIIECH NesITeIbHO-
CTH.

KioueBble clioBa: omkpuimole 20pHble pabomot, om-
8a1000pa306aHle, OeHeNCHAS] OUEeHKA 3eMenb, KapbepHoe
nose, 3emaecbepediceHue, 20pHOMEXHUYECKAs PeKyAbmu-
eauus
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