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Purpose. Selection and substantiation of a methodical approach to building an opening technology and develop-
ing horizontal and sloping brown coal and manganese layer with capacity of 1.5—10 m, lying in the soft overburden
with the full filling out space overburden, improving remediation and reducing costs of transportation of overburden
pile.

Methodology. Research tasks are performed by the methods of critical analysis and synthesis of scientific papers
and experience of quarries to set goals and formulate opinions; by the analytical method while substantiating param-
eters of mine workings and piles; as well as by the graphic-analytical method for visual images flowsheet and its pa-
rameters.

Findings. The technology of horizontal opening and working fields, based on the allocation of mines to transport
overburden and minerals within the quarry field is developed. Flowsheet parameters that provide interaction drop and
piling of fronts to accommodate the overburden are grounded. The possibilities are shown offered by technology to
fully use of the capacity produced by open pit and reduce transport costs.

Originality. Opening processes of a horizontal bed of minerals are grounded which, unlike the known ones, in-
volve changing the location of temporary trenches, namely their periodic movement with conveyor lines in a quarry
that allows completing backfill gob. Analytical dependence of the conveyor trench on the lower tier moldboard angle
of slope spreader working platform is established that will allow implementing full accommodation overburden rock
ledges to pile tiers.

Practical value. The developed technology takes into account eco-oriented imperative to work out horizontal and
sloping brown coal and manganese bed with capacity from 1.5 to 10 m, namely the requirement for its development
without the formation of the outer blade and complete filling out space overburden. In practice, the technology will
increase the area of land to restore, improve conditions for the mine technical reclamation and accelerate the ma-

turities of the restored lands to agriculture.
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Introduction. The well-known technologies of open
development of mineral deposits are characterized by a
strong negative impact on the environment, especially a
large area of waste land that mostly is lost for original
usage. At Ordzhonikidze mining and processing plant
(Ordzhonikidze DPE) 300 hectares of natural land is on
average allocated for each quarry for capital, exit, cut-
ting trenches and the outer pile. Those workings in the
mining of horizontal deposits amount to 30 % of the
mining lease career sites and distributed to the follow-
ing: capital trench — from 3.5 to 4.5 %, exit trench —
from 8.4 to 8.6 %, cutting trench — from 56.1 to 57 %,
outer pile — 31 %. Retirement and backfilling excavation
process is an extensive process and requires over 60 min
UAH [1]. The volume of earth surface violations is due
to the length of quarry fields. The calculations of the au-
thor show that at the length of the field of about 10 km
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the surface is about 500 ha and its mine technical recla-
mation, in the absence of sufficient overburden, will
greatly be complicated at the stage of quarry repayment.
The degree of recovery of the earth surface is condi-
tioned by the possibility of complete excavation and
backfill of the remaining gob overburden and conditions
of potentially fertile black soil layer filling and follows
the movement of the front strip mining and ledges. The
poor quality of the restored land leads to unbalanced use
of land resources and unmet needs in land resources of
the mining region population. All above mentioned de-
termines the need for eco-oriented imperative for the
development of opening technologies and development
of horizontal fields without the formation of the outer
pile, which should be based on technological approach-
es to complete filling of openings remaining open to re-
produce damaged lands and preserve land resources.
Therefore, the research direction of current concern,
which is of scientific and practical importance, involves
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the search and substantiation of open mining closing
technology as the advance of the front of mining opera-
tions, which provide favorable conditions for quarry res-
toration of disturbed lands. The fundamental approach
to the selection of such technology should include envi-
ronmental protection based on ecological imperative as
a set of conditions of human life and nature.

Analysis of the recent research. The problem of ecol-
ogy-oriented imperative of open mining technology de-
velopment has been the subject of many scientific pa-
pers. Thus, [2] the authors emphasize the need to estab-
lish environmental and technological connection be-
tween systems of opening and extracting, process equip-
ment and organization of landscape and restoration
work. The ecological importance of this relationship is
emphasized in terms of impact parameters of quarry
working area of its service life and the restoration of dis-
turbed land area.

The issue of open cast mining technologies in terms
of their environmental and economic efficiency have
been the subject of research by Terekhov E. V. [3], who
focused on the features of the traditional methods of
field development involving the removal of soil and its
subsequent application to the surface of the planned dis-
mantling with a time lag between the land disturbance
and its reproduction. This approach significantly com-
plicates the conditions of land acquisition for open de-
velopment and increases the required plant compensa-
tory payments to landowners. Conditions of achieving
economic and environmental objectives of land conser-
vation in the quarry have been analised from which fea-
sibility of initial remediation of ecological functions of
man-made land flows as the basis for their multiple use
[4]. Galagan T.I. [5] states that the reclamation of dis-
turbed land should be aimed at localisation and neutral-
ization of the land harmful effects (Ordzhonikidze DPE
pays compensation of 10—15 thousand UAH/ ha for
land alienation).

It is also worth mentioning a horizontal way to de-
velop fields in which on land quarry field reveals the
central trench, which is a field divided into two wings
(areas) that are worked out along the front overburden
works and mining benches [6]. A more complete filling
of mined-out space overburden is achieved through the
delivery of these rocks in the inner pile using expensive
road transport.

From research studies |7, 8] it also follows that better
use of quarry worked area, renovation of environmental
and aesthetic condition of the landscape are of scientific
applied value for the quality of reclaimed land area and
their term return to agriculture.

A significant contribution to the prevention of large-
scale disturbances of land, which significantly deterio-
rates the ecological state of land resources in the region,
is the results of research stated in the article [9]. It pro-
poses the technological solution that is based on a com-
bination of organizational processes of reclamation and
technical mining activities in time, thus decreasing the
returning length of land to agricultural use. The otstan-
ding scientist Shapar A. G. argues that the state econo-
my should be based on the principles of minimizing the
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consumption of natural resources, which will stop the
degradation of the environment and affect the harmoni-
ous interaction of mankind with nature in the future
[10].

Unsolved aspects of the problem. Despite a signifi-
cant amount of the research on the topic of the article,
the results considered do not consider specific techno-
logical mining schemes for fully used gob quarry, time
estimates of natural drainage of land for the develop-
ment of deposits and recovery of waste lands. These
schemes are not directly focused on the economical use
of land resources, which is a condition of ecological-
oriented imperative which is reflected in the uncondi-
tional implementation of the provisions to minimize the
negative impact of mining on the environment. Regard-
ing the legal requirements for the return of wasted land,
mining companies do not adhere to the condition pro-
viding space and quality of returned land according to
their performance during natural drainage in the devel-
opment field. The problem of reducing delivery cost into
the overburden dump by vehicles remains unsolved, and
in case of its insufficient capacity — to the external heap
having great distance.

Objectives of the article. Taking into account disad-
vantages of the above mentioned works the authors have
formed the purpose of the study, which is to identify
environmental-oriented direction of improvement and
substantiation of the methodical approach to building
technology of uncovering and development of horizon-
tal and sloping brown coal and manganese bed with ca-
pacity of 1.5—10 m, lying in soft uncovered rock, which
will provide full backfill of quarry and better conditions
for remediation and enable lower costs for transporting
overburden in the inner pile.

Presentation of the main research. Ecology-oriented
imperative concerning production activities of mining
companies provides obligatory, imperative, deprived of
the choice of planning, organization and practical im-
plementation, internal monitoring and control activities
carried out in accordance with the concept of sustain-
able development aimed at implementing the principle
of eco-efficiency by reducing the impact on the environ-
ment while increasing profitability. This imperative ap-
pears to be necessary to prevent loading costs on the
society and take them over, with the background infor-
mation on the need to use natural resources in solving
problems of effective development processes of minerals
extraction and processing.

The main reason for high costs of mining companies
to protect natural resources is insufficiently developed
environmental policies and failure of environmental
rules and requirements, restrictions and prohibitions
and those that arise in the future, above all, to balance
manufacturing with nature, coexistence technosphere
and the biosphere for conservation and restoration of
the latter. Concerning this direction, the ecology-ori-
ented imperative must be based on technology discovery
and development of horizontal mineral deposits. Every
year mining companies are paying more for air pollu-
tion, wastewater, soil rehabilitation and waste disposal,
as mining generally does not provide any reduction in
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costs for environmental measures or the volume of envi-
ronmental pollution in mines every year. The main
principle of saving, economic usage of natural resourc-
es, the maximum possible preservation of the environ-
ment results from research and international experience
of working fields — a violation of nature and placement
of waste production and emissions to minimized area
within the immediate area, which is any abandoned
quarry.

This approach creates conditions for weakening the
impact of production processes of field development on
the environment as a result of such factors as:

1. The land allotment area for field development is
reduced, which allows decreasing the area of natural
land to be violated by open mining works.

2. The impact of mining and industrial area, where
mining, transportation links and other additional facili-
ties are located, on the agricultural area adjacent to it is
reduced.

3. It is possible to arrange direct movement of the
entire array of overburden in the inner pile, providing
better filling of its from wasted space.

4. The surface area of the piles is increased and con-
ditions of mine technical reclamation are improved.

5. Concentration of mining increases, which im-
proves the operating conditions of the process equip-
ment operation in order to limit the volume of the natu-
ral resources.

6. It The rate of disclosure ledges of minerals is re-
duced due to decrease in the transfer of non-working
quarry boards.

Methodical approach substantiation for eco-orien-
ted mining technology building is based on more com-

plete use of residual volume workings quarry, achieved
by the following way. A quarry field is divided by the
width and worked in two sections, each section (the left
and right) on the wing in half-trenches and on the sur-
face of the upper tier blade interacting spreaders are
placed as well as transportation links that follow the
movement of the front of mining operations on the
wings move, and the vacant flank of half-trenches are
backfilled (Fig. 1).

Overburden upper ledge is transported in the inner
pile in each area separately, for this there are transverse
conveyors jacks and height variator in half-trenches.
There is a trench recess in the middle of quarry fields,
which equips the temporary conveyor rally, connecting
with the surface extractive ledge quarry by placing trans-
port communications to deliver minerals to the surface.

The proposed mining technology involves mining
operations in the way shown in Fig. 1 and in sections
A—A and B—B. The method is implemented by the fol-
lowing way. Upper opening ledge 1 is worked out at
transport system by a rotary excavator 2 using belt con-
veyors 3 transporting overburden in the inner pile.

These rocks are transported firstly along the front
overburden operations, and then along the flank trench-
es 4 to the quarry surface where alternately using canti-
lever spreaders 14 and 15 form the top tier pile. The
lower ledge drop 5 is worked out at the developing trans-
port and piling system by a rotary excavator 6 and breed
in the lower tier pile 8 by a spreader 7. Along with these
works exposed ore layer is mined, to remove the miner-
als 9 dragline 10 is used. The main conveyor 11 is loaded
by using minerals hopper mounted on the roof of the ore
layer beside a conveyor.
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Fig. 1. Mining process flow sheet with the proposed method of horizontal development field
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Then extracted minerals are moved to the surface of
a quarry. To make it, the main conveyor is placed in
trench passage at joined inclined and horizontal plat-
forms 12 and 13 in the middle of the ledge to the surface
mining quarry along the first front work producing ledg-
es, and on crossing the upper slopes tier two internal pile
sites. Piling of the upper layer of inside pile is carried out
by spreaders 14 and 15.

The availability of these new technological elements
allows using the internal space fully to accommodate the
piling of overburden while developing horizontal ore
bed. This allows starting preparation for mine technical
piled land reclamation earlier. In addition, the rock
transporting cost in the inner pile, and minerals — to the
surface of a quarry reduces significantly.

The basic design parameters of the proposed mining
technologies are defined. The parameters of open ledges
for given rock mass are determined by work dimensions
of technological equipment, in turn, parameters of pile
ledges should provide placing of stripping ledges, and
this placing can be regulated due to the height of pile
tiers. Let us consider this approach. The amount of
overburden (m?*) on the bottom ledge to disclose the ore
layer on one passage is equal to the extracting

Ll.o = Ll.o ! Ao : I-[l.os

where L;,, H,, are the length of the front on the lower
ledge and its height, m accordingly; A4, is the width of
opening passage, m.

Taking into account the placement of overburden in
volume V,, alternatively in two parts (the left and right
sides of the conveyor driving) and loosening rock coef-
ficient K,, the amount of each stacking lower tier sec-
tions in one passage is determined by the expression

Vl.p = Vl.o ) Ko/z'

Herewith the length (m) of each section of the lower
tier due to internal pile is defined by the width of a quar-
ry field and accepted technological scheme of ore layer
processing. In this case, the height (m) of a pile tier,
based on the central location of outgoing trench is as-
sociated with the parameters of pile working scheme as
follows

L

—-0,5m,
1.p A‘H/'p m

where V,,, H,, are respectively the volume area of the
lower tier of the inside pile, m?, and its height, m; A4 is
the width of pile passage, m; m is the width of the trench
bottom conveyor arrangement for communication and
passage of vehicles, m (according to width of a working
platform that provides the location of transport equip-
ment m = 50—60 m).

The height of the lower tier pile H,, should satisfy the
condition, taking into account the volume of the con-
veyor trench height of the stage, which is not filled on
the basis of (1—3)

Ll.o 'Ao ! [{I.o ' KozA ' I-[I.p : LLp_ (m +Ctg(1,f1['p) : I-]l.pa (1)
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where o, is the angle of the slope conveyor trench board,
which formed a temporary passage, degree.

The value H,, is defined by solving the quadratic
equation relative to H,, by formula

ctgaH2, —(A-L ,~mH, ,+L,,-A,-H,,-K,=0; (2)

(AL, —m)i,\/(A'L[_p —-m)—d4ctg L, ,-A-H,,-K,
- 2ctgo .

3)

l.p

According to (3) the height of the lower tier of the
inner pile is defined depending on the length of the front
work and the height of drop ledge according to the con-
ditions of manganese mining quarries of Ordzhonikidze
DPE. It is defined that for placement of rock ledge in
the lower drop pile height of the lower tier should be
18—34 m (Fig. 2). The graph analysis in Fig. 2 shows
that the height of the lower tier pile to place ledge drop
increases proportionally to increase of its height and de-
creases with increasing length of the front pile opera-
tions. However, the second option does not affect sig-
nificantly because with the increasing length of the front
lowering the pile tier at the same time there reduces the
share volume of conveyor trench in the amount of over-
burden passage that should be placed in the floor of pile.
That is, the height of pile tier increases with the increas-
ing height ledge overburden regardless of the length of
the front and overburden and pile workings. The height
(m) of upper tier of inner pile #,, is defined similarly,
which provides the placement in it the upper opened
ledge. Extracted rocks are filled a pile in the same way as
in the lower tier, by two plots.

In the area on the left (Fig. 3), primarily rock in vol-
ume V, ,is placed in the top tier, and in volume V, ., — in
the zone forming conveyor passage quarry in the middle
of the field. For this purpose a spreader moves on its
previously created passages of a sloping platform in
length / connected with the quarry surfaces of the lower
tier pile, where the conveyor line for recovery of extract-
ed minerals to the surface is situated.
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Fig. 2. Dependence of the lower tier height of inner pile on
the front length of pile working:

1, 2, 3 — accordingly, at the height of the ledge drop of 15,
20 and 25 m
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Hl.p
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Fig. 3. Crosscut of the inner pile in place of temporary conveyor driving (section A—A in Fig. 1)

In addition, a spreader partially fills the rock con-
veyor trench width at the bottom, forming its board
downhill slope for the location conveyor driving.

The amount of overburden (m?) of the upper ledge is
the product of its parameters

Vr.o = Lt.o ) Ao : Hr.o:

where L,,, H,, are the length of the front of the upper

ledge and its height, m, accordingly. Based on the above

mentioned information the rock volume drop top ledge

,, with regard to their dissolution K, is equal to the sum

of volumes of the upper tier of two pile sites V,,;, V,, ,, and
in the conveyor trench V, ., V,, ;.-

According to Fig. 3
V,

12

1=A-H,-(0.5L,,—Ising —0.5m),

where H,,, L,, are accordingly the height and length of
the internal pile front on the top floor, m; /, ¢ are ac-
cordingly the length of the inclined platform for a
spreader location, m, and the angle of the slope, degree.

The volume of overburden required to form an in-
clined platform for placing a spreader that fills overbur-
den conveyor trench (Fig. 3) is given by

Vi = A'((Hh.1)2 -ctgo+H, -m+

(Htp)z-sinB-sinyj )
+ - b

2sina? -sing

where B is the angle between the slope of the trench
board conveyor and inclined platform location of a
spreader, degree; ¢ is the angle between the surface and
inclined platform pile; y is the angle of repose board
conveyor trench degrees.

Similarly, the amount of rock backfill of the trench
on the conveyor section to the right is set by the (4), but

the size of the height of the lower tier H,,, is substituted
by height value #,, of the upper tier.

The overburden volume is put in the volume V, ., at
the beginning in the area of minerals transportation to
the surface of a career on the area to the right, piling
sloping platform on the width of passage, and then — in
the area of forming the upper tier dinner pipe with the
following piping of moldboard passage in volume V,,
(Fig. 4). The volume of overburden V), , to form the up-
per tier of the inner pipe at the site will be conditioned
by the temporary conveyor parameters slots in the lower
tier pipe by the formula

V,,=A-H,,-(0.5L,,— 1.5m—ctga H,,).

Due to the volume of excavation for location of con-
veyor passages that are covered with rock ledge drop top,
the height of the upper tier pile must suit the equation

Ll.o : A() ' Hl.o ! Ko =A- f[t.a ' Lt.p - (m + Ctga}]/.p)]-[/.y (5)

It is received the formula for calculating of the upper
tier pile height based on the (5) after mathematical
transform and simplifies

I H,AL,K,+H, -m+(H,'p)2ctgoc

= 6
y v (6)
It follows from the (6) that the height of the upper
tier will increase by increasing the height of the lower
tier and will decrease with decreasing ratio of the upper
ledge to drop down the length of the upper tier pile.
Regarding the above mentioned working conditions
in the horizontal ore seam of the manganese quarries in
Ordzhonikidze DPE, the height of the upper tier pile for
location of drop-ledge by height 15, 20, 25 m should be
from 18.1 to 31.4 m. The volume of the trench conveyor
for lifting the ore extracted at the top tier pile depends on
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Fig. 4. Crosscut of the inner pile in place of temporary conveyor driving (section B—B in Fig. 1)
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the length / of the working platform of a spreader
(Fig. 4), and the length depends on the slope of the area.
By calculating the width of moldboard passage from 50
to 60 m the change in slope from 4 to 8 degrees leads to
changes in the volume of the trench from 250,000 to
500,000 m? (Fig. 5).

In general, the technology has the following positive
aspects, namely, reducing the cost of delivery of over-
burden produced in the area of a quarry, and minerals —
on the surface due to the replacement of road transpor-
tation by cheaper conveyor transportation, complete
backfilling of moldboard volume and subsequent align-
ment of a moldboard surface because the location of the
assembly line in the middle of a quarry field requires the
allocation of land area on the surface of a pile and does
not require expensive building of roads on soft surface of
piles with loosened rocks. The parameters of techno-
logical schemes that provide interaction of expanding
and piling facilities for placement of overburden were
calculated.

Conclusions.

1. Purposeful ecology-oriented imperative of tech-
nology development of opening and development of
horizontal fields leads to implementation in the quarries
of technological mining schemes that will provide im-
proved performance of mining with the limitation of
negative impact on the environment.

2. New technology of testing and disclosure of hori-
zontal fields that does not require mining outside the
quarry field is developed, and it means that it helps re-
duce land resources overworking on the field signifi-
cantly. Complete filling out of the area based on the of-
fered technology provides favorable conditions for the
working volume and quality of natural lands disturbed.

3. The main parameters of the developed techno-
logical scheme, which determine the placement of over-
burden in the inner piles, are height and length of the
front dump operations. Analytical connections were de-
termined and the quantification of these parameters was
given considering placing conveyor trench.

4. The proposed technology of opening and extrac-
tion of the ore layer has limited application conditions
(overburden thickness from 50 to 60 m, which are re-
moved by two benches). It is necessary to continue the
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Fig. 5. The graph of the conveyor trench amount on the
lower tier moldboard angle of slope of a working plat-
form of a spreader:

1, 2 — width of passage 50 and 60 m, respectively
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development of the technology adopted by way of plac-
ing rocks in the quarry area of embedded area for over-
burden thickness from 70 to 80 m and more.
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Merta. Bubip Ta 00rpyHTYBaHHSI METOAUYHOTO ITiI-
XOdy 10 MOOYIOBU TEXHOJIOTil pO3KPUTTS I pO3pOOKMU
TOPU30HTAJIBHUX i IOXWINX MapTaHIIEBOPYIHMUX Ta OYy-
POBYTiJILHMX TIJIACTiB TTOTYKHicTIO 1,5—10 M, 1110 3a151-
raloTh y M’ IKHUX PO3KPUBHUX ITOPOAAX 32 YMOBU IMOBHOT
3aCHUITKM BUPOOJEHOTrO MPOCTOPY PO3KPUBHUMU ITOPO-
JaMUu, TIOJIIMIIEHHS YMOB PEeKYJIbTUBALIMHUX POOIT i
3HUXKEHHSI BUTpAT Ha TPAHCHOPTYBAHHSI PO3KPUBHUX
Mopiza y BigBas.

Metoauka. 3aBIaHHSI JOCHIIKEHHSI BUKOHaHi 3a
JIOMIOMOI0I0 METO/IiB KPUTUYHOrO aHaji3y W y3arajib-
HEHHSI pe3y/bTaTiB HayKOBHUX Ipallb, JOCBiny poOOTU
Kap’epiB — IS TTOCTAHOBKM 3aj1a4 i (popMyJIIOBaHHS
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BUCHOBKIB; aHAJIITUYHOTO — IIpU OOTPYHTYBaHHI Iapa-
METPIB TipHUYNX BUPOOOK i BigBatiB; rpacdoaHaiTuI-
HOT0 — JIJIsI HAOYHOTO 300pakKeHHS TEXHOJIOTIYHOI CXe-
MU Ta 11 mapamMeTpiB.

Pe3ynbTaTtu. Po3pobiieHa TEXHOIOTISI pO3KPUTTS Ta
BilMpallloBaHHSI TOPU30HTAJBHOIO POAOBUINA, IO
IPYHTYETbCSI Ha PO3MIlLIEHHI TipHUYMX BUPOOOK IJIsI
TPaHCMOPTYBAHHSI PO3KPUBHUX MOPil i KOPUCHOI KO-
najvHU BcepeluHi Kap’epHoro mnoJjs. OOrpyHToBaHi
napaMeTpu TEXHOJOTIYHOI CXeMH, 110 3a0e3neuyloTh
B3aEMO/IiI0 PO3KPUBHOIO Ta BiBaJbHOTO (DpOHTIB pO-
00THU 1711 PO3MillleHHsT pOo3KpUBHUX Topia. HaBeneHi
MOXJIMBOCTI 3aIIpOIIOHOBAHOI TEXHOJIOTii MO0 II0-
BHOTO BUKOPUCTAaHHS EMHOCTi BUPOOJICHOTO TIPOCTOPY
Kap’epy i CKOPOUEHHSI TPAHCTIOPTHUX BUTPAT.

HaykoBa nHoBm3Ha. OOIPYHTOBaHi TEXHOJIOTiIYHi
MPOLIECU PO3KPUTTS TOPU3OHTATIBLHOTO TUIACTY KOPHC-
HOI KOIaJIMHU, 1110, Ha BiAMiHY Bil BitoMux, rependa-
YaloTh 3MiHIOBAaHHS MiCIIsl pO3TalllyBaHHS TUMYACOBUX
TpaHlleil, a came iX mepioauvHe repeMillileHHST pa3oM 3
KOHBEEpPHUMM JIiHisSIMU BcepenuHi Kap’epy. Lle no3Bo-
JISIE 3MIMCHUTHU MOBHY 3aCUIMKY BUPOOJEHOIO MPOCTO-
py. BcTaHOB/IEHI aHaATITUUHI 3aJIEXKHOCTI 00CSTY KOH-
BEEPHOI TPaHIlIe] HA HUXKHBOMY BiIBaJILHOMY SIpYCi Bill
KyTa yXuiy poOouoi IIOIIAAKK BilBajJOyTBOpPIOBaYa,
110 JO3BOJIUTH 3MiAICHUTU TOBHE PO3MIlLIEHHSI MOPi
PO3KPUBHUX YCTYIIB Y BilBaJIbHUX SIpycax.

IIpakTHuHa 3HAYMMicTh. Po3poOiieHa TeXHOJOTis
BpaxoOBYE €KOJIOTO-OPIiEHTOBAHMIA iMIIEpaTUB IO Bil-
MpalloBaHHSI TOPM3OHTAIBHUX i MOXWJIMX MapraHile-
BOPYIHMX Ta OYPOBYTIHHUX IJIACTIB MOTYXHicTIO 1,5—
10 M, a came BUMOTY 1100 MOTO PO3pOOKU Oe3 yTBO-
PEHHS 30BHILIHBOTO BiJBaJly Ta MOBHOI 3aCUTMKU BUPO-
OJIeHOro TMpOCTOpPY PO3KPUBHUMHU Topodamu. Ha
MpakTULi 3alporoHOBaHA TEXHOJIOTiS J103BOJUTH
301IBIIUTHU TIOLLY 3€MeJb JJIs1 BiIHOBJIEHHS, TOJil-
IIIMTA YMOBU JUISI TIpHUYOTEXHIUHOI peKyJbTUBallii, a
TaKOX IMPUCKOPUTHU CTPOKHU TTOBEPHEHHS BiTHOBICHUX
3eMeJIb 10 CiJIbCHKOTO TOCTIONAPCTBA.

Kmouosi ciioBa: xkap’ep, mexuonoeis eipnuuux pobim,
BHYMPIWHE 8I08AN0YMBOPEHHS, 2IDHUYMOMEXHIYHA pe-
Kyabmueayis, KOH8eepHa mpanuies:

Iean. Boioop 1 060cHOBaHME METOAUYECKOTO MO/~
XOJ/Ia K CO3/IaHUIO TEXHOJIOTUU BCKPBITHS M pa3padoT-
KW TOPM3OHTAJBHBIX W HAKJIOHHBIX MapraHIeBOPYI-
HBIX U OYPOYTOJIbHBIX [JIACTOB MOIIIHOCTBIO 1,5—10 M,
3aJIETalONINX B MSTKUX BCKPBIITHBIX TTOPOJAX MPU MO~
HOI 3aChIIKE BEIPAOOTAHHOIO IIPOCTPAHCTBA BCKPHILII-
HBIMM TOPOJAMM, YJIyYIlleHUE YCIOBMII PEKYIbTUBA-
LIMOHHBIX PabOT U CHMXKEHUE PACXOI0B Ha TPaHCIIOP-
THUPOBKY BCKPBIIIHBIX ITOPOJ B OTBAJL.
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Metoauka. 3agayud MCCAEAOBAHMST BBITTOJHEHbBI C
MOMOIIIbI0 METONOB KPUTUYECKOrO aHajiu3a U 0000-
IIEHUS Pe3yJIbTaTOB HAYUHBIX TPYIOB, OIbITA pabOTHI
KapbepoB — ISl TIOCTAHOBKM 331a4 U HopMyJIMpoBa-
HUS BBIBOIOB; aHAIMTUIECKOTO — MPW 00OCHOBAHUU
IMapaMeTPOB TOPHBIX BRIPAOOTOK M OTBAaJIOB; Tpadoa-
HAJIMTUIECKOTO — JUISI HATJISITHOTO M300paKeHUsI TeX-
HOJIOTMYECKOM CXeMBI U €€ TTapaMeTPOB.

Pesyabratbl. PazpaboTaHa TeXHOJIOTUS BCKPBITHS U
OTPaOOTKM TOPU30HTAIBHOTO MECTOPOXKIACHUSI, KOTO-
pasi OCHOBBIBAa€TCSl Ha pa3MelleHU TOPHBIX BhIpabo-
TOK JUISI TPAHCIIOPTUPOBKU BCKPBILIHBIX MOPOJ U T0-
JIE3HOTO HCKOMAaeMOro BHYTPU KapbepHOIo MOJIs.
O0OCHOBaHBI TIapaMeTpbl TEXHOJOTUYECKOU CXEMBI,
obecrieuynBaIIMe B3aWMOACHCTBUE BCKPBIITHOTO |
OTBAJIBHOTO (DPOHTOB pPabOTHI IS pa3MelIeHUs
BCKPBIIITHBIX TIopo. IIprBegeHb BO3MOXHOCTH TIpe-
JlaraeMOM TEXHOJIOTMHU IIPH ITOJTHOM HCIIOJIb30BaHUM
€MKOCTH BEIPAaOOTAaHHOTO IIPOCTPAHCTBA Kapbepa U CO-
KpallleHU! TPAaHCIIOPTHBIX PACXOIOB.

Hayunast HoBu3Ha. OO0OCHOBaHBI TEXHOJOTMUECKHE
MPOILIECCHI BCKPHITHSI TOPU30HTAIBHOTO TUIACTA ITOJIe3-
HOTO MCKOIaeMOro, KOTOpbIe, B OTIMYME OT M3BECT-
HBIX, MpeaycMaTpUBAIOT M3MEHEHUE MecTa Pacriojio-
JKEeHUSI BDEMEHHBIX TpaHIIeli, a UMEHHO UX MepUoIu-
YecKoe MepeMelleHre BMECTe C KOHBEHEePHBIMU JTIMHM -
SIMA BHYTPU Kapbepa. DTO IO3BOJISIET OCYIIECTBUTH
MOJIHYIO0 3aChIlIKYy BbIPAOOTAHHOTO TPOCTPAHCTBA.
YcTaHOBIIEHBI aHATUTHYECKHUE 3aBUCUMOCTA O0BbeMa
KOHBeliepHOI TpaHIIIe Ha HIDKHEM OTBAJIbHOM SIpyce
OT yIJla HaKJIOHa pabouell IUIOIIAaK! OTBajI000pa3o-
BaTeJIs, YTO TTO3BOJIUT OCYIIECTBUTD IIOJTHOE pa3Mellie-
HHE BCKPBIITHBIX TTOPO B OTBAJIbHBIX SIpycax.

IIpakTHyecKas 3HaYMMOCTb. Pa3paboTaHHas TeXHO-
JIOTUST YIYUTHIBAET 9KOJOr0-OpUEHTUPOBAHHbBIN UMIIE-
paTuB B pa3padOTKe TOPU3OHTAIbHBIX U HAKJIOHHBIX
MapraHieBOPYAHBIX U OYpOYroJIbHBIX TJIACTOB MOIII-
HocTbhio 1,5—10 M, a uMeHHO, TpeboBaHUEe UX pa3pa-
00TKHM 0e3 00pa3oBaHUsI BHEIIHETO OTBaja W MOJHOM
3aCBITTKA BBIPAOOTAHHOTO MPOCTPAHCTBA BCKPBIIIHBI-
MM nopogaMu. Ha mpakTuke TipenioXXeHHast TeXHOJI0-
T'USI TTIO3BOJIUT YBEIMIUTB IUIOIIAb 3eMEJIb 1T BOCCTA-
HOBJICHUSI, YIIYYIINT YCIOBUS IJISI TOPHOTEXHUUECKOM
PEKYJIbTUBAIIMM, a TaKXKe YCKOPUT CPOKHM BO3Bpara
BOCCTAHOBJICHHBIX 3¢MEJIb CEIbCKOMY XO3SIICTBY.

KioueBble ciioBa: xapvep, mexHono2us 20pHbIX pa-
bom, eHympeHHee 0mean000pazoeanue, 20pHOMexHu4e-
cKas peKyabmueayus, KoHeellepHas mpaHuies
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