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Abstract. In the process of open-pit mining, excavations of various sizes are formed on the earth surface: from 1.5
to 8 kilometers long, from 0.4 to 1.5-2.0 km wide. At the same time, agricultural land is very often used for civil
construction, as well as for the creation of industrial facilities. This leads to a reduction in land for food production. This
problem is especially acute in countries with a rapidly growing population (for example, China) or with an intensively
developed mining industry, where lands are significantly disturbed with the formation of technogenic and disturbed
geological environments (Ukraine). In this regard, the direction of using the spaces of depleted quarries to create cities,
industrial and economic, tourist, and recreational complexes is widely developing in the world.

The implemented and proposed in the world practice options for the use of such technogenic and disturbed
environments were analyzed. It is shown that the worked-out spaces of mines and quarries can be used for the
construction of hotels, residential complexes, cities, industrial enterprises of various industries, power plants, museums,
sports complexes and parks.

Attention is focused on the presence of social, geomechanical, environmental and other factors, which are
necessary to take into account when making a decision on the further use of a technogenic or disturbed environment. To
take into account the influence of various factors through a comparison of existing indicators (the potential of the
territory) with indicators of possible directions for the use of technogenic and disturbed environments is proposed. A
phased analysis is proposed: indicative - to assess the safety of an object, analys of compliance of the object and the
adjacent territory, area with the criteria that will determine the direction of its use, taxonomic analysis by the method of
hierarchy analysis which evaluates the intensity of criteria, their weight, relative and absolute correction factors for each
direction. This the most optimal direction is determines/

Keywords: use of disturbed territories, mining enterprises, criteria, territory potential, analysis, optimal direction.

Introduction. After the completion of the mineral deposit mining, quarries,
excavation dumps and sludge accumulators are remain on the earth's surface.
According to the projects, these facilities should be recultivated, but this has not
happened in recent years. Thus, even after the closure, the mining company continues
to have a negative impact on the environment.

The very closure of a mining enterprise (or a group of them) in the event that the
enterprise was a city-forming one, leads to the emergence of a problematic and
subsequently depressed region (district).

The Law of Ukraine "On Stimulating the Development of Regions" publishes a
list of indicators for the identification of depressed areas (regions).

© O.A. Bubnova, O.A.Voron, 2021


https://doi.org/10.15407/geotm2021.159.096

ISSN 1607-4556 (Print), ISSN 2309-6004 (Online) I'eorexniuna mexanika. 2021. Ne 159 97

According to this law, a depressed territory is a region or its part (district, city of
regional significance or several districts, cities of regional significance), the level of
development of which according to the indicators defined by law is the lowest among
the territories of the corresponding type.

There are depressed areas by areas of depression. Thus, depressed areas can
include regions with social, economic or environmental negative conditions.

Depressed regions are characterized by the fact that with insufficient current
socio-economic indicators, these regions belonged to the developed regions of the
country in the past. As a rule, they have a fairly high level of production and
technical potential, a significant part of industrial production in the structure of the
economy, qualified personnel. But for various reasons (due to declining demand for
basic products or declining competitiveness, depletion of minerals), such regions
have lost their former economic importance. The duration and depth of the regional
depression is determined by the composition of those industries in which the crisis
has become the main cause of the spread of depression throughout the region's
economy. On this basis, depressed regions can be divided into old-industrial, agro-
industrial and mining. As a rule, the reason for the formation of depressed regions is
the transformation of the country's economy during the transition phase.

Mining depressed regions usually occur in local excavating areas. The dominant
problem of this group of depressed regions is the lack of opportunities to create
alternative industries, the need to maintain the functioning of infrastructure, the
organization of resettlement of the surplus population.

Depressed areas should be singled out on ecological grounds. As a rule, depressed
ecological regions coincide in their territorial boundaries with depressed economic
regions and old industrial areas. This is due to the fact that the lack of financial
support for the economic development of such a region does not allow to allocate
funds for environmental protection, the implementation of programs of
environmental importance. In addition, the old industrial regions are characterized by
a large number of operating and non-operating enterprises of mining, processing,
metallurgy and chemical industries, which are the main source of environmental
disturbance and pollution.

One of the main directions of development of such regions is the creation of new
enterprises on the basis of disturbed mining and technogenic geological
environments.

World experience in the use of man-made and mining-disrupted
environments.

World experience in the use of technogenic and mining-disrupted environments

In China, where the main problem is not the presence of depressed regions, but
the lack of agricultural land, seek to use rationally disturbed areas. This allows not to
build up agricultural land.

An example of the use of disturbed environment in China is a 100 m deep granite
quarry at the foot of Tianmenshan Mountain in Songjiang Province (Fig. 1).

Shimao Wonderland Intercontinental Hotel, designed by the British company
Atkins. The main building is built into a 100-meter, steep quarry wall. Of the 19
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floors of the hotel, two are located below the water level. Inside the quarry there is a
swimming pool, equipped with sites for jumping and climbing. In addition, the
complex includes an underwater restaurant overlooking the aquarium 10 meters deep,
sports center, banquet hall, restaurants and bars, several conference rooms, hanging
gardens, waterfall. Geothermal quarry heat is used for heating and electricity supply.
Along the edge there are walking paths leading to the atrium, which is "inscribed" in
the rock. The main concept was to integrate the hotel into the environment, not to
fight it.

Figure 1 - The Depleted Granite Open-Cut Mine (a) and hotel built in it (b) [1]

In one of the depleted quarries (Lavender Pit Mine near Brisbane, Arizona), (fig.2
a), architect Matthew Fromboluti developed a project to create a residential complex
called Above Below (fig. 2 b).

According to the architect's project, the old quarry should be covered with a roof
with a large number (Fig. 2 d) of transparent elements for better natural lighting of
the inner part of the underground city. Quarry ledges and their surface serve as walls
for residential, office and infrastructure premises of the complex. Inside the quarry
will also be located gardens, parks, kailyards, lake. This underground complex will
receive electricity from solar panels and wind turbines installed above the ground
(Fig. 2¢).

This theoretical project proposes nesting a skyscraper inside the mine which will
use its structure to support a dome covering the hole. The dome will act as a gigantic
green roof, reclaiming the lost space for nature. The area beneath takes advantage of
the unique conditions created by the dome to become a climate-controlled area for
human use. Through use of many simple, passive systems, the entire complex is a
sustainable, underground oasis in the desert, with the area above reclaimed for nature,
and the space below a unique opportunity for human use (Fig.2).

In the city of Kajaran (Armenia), an eco-city has been designed at the site of the
depleted quarry of the Zangezur copper-molybdenum plant (Fig. 3).
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Figure 2 - Project of the residential complex Above Below [2]: a) the depleted quarry; b) the
underground city; c) lighting and ventilation scheme; d) surface above the quarry

Figure 3 - The quarry of the Zangezur copper-molybdenum plant (a) and the eco-city
project in it (b)

Similar projects have been created for other quarries in the world.
The staff of the IGTM NASU has developed a number of projects for the
integrated use of environments disturbed by mining activities. Among them are the
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construction of a tourist and health-improving complex "Feodora" in the Kadykovsky
quarry of the Balaklava mine administration [3], the creation of the Kozatska Slava
complex during the recultivation of a failed crater near Zhovti Vody city [4], the
creation of the village "Spring" and the TV tower "Youth" in Dnipro city, placement
of a pumped-storage power plant in a quarry [5], construction of a mini-nuclear
power plant in the Annovsky quarry [6].

In addition to quarries, mining disturbed environments include in mines.

In world practice, there are a fairly large number of examples of the use of mines
after the completion of mining:

- The American biotechnology company Prairie Plant Systems, which is engaged
in research in biopharmaceuticals and the agricultural sector, has placed its
laboratories in one of the closed mines in Michigan. After the closure of the mine, all
its internal infrastructure was preserved. The power of the preserved power supply
system is enough for the uninterrupted operation of all components and elements of
the laboratory. The climate system of the mine was almost ideally suited to maintain
the desired temperature and humidity in the company's experimental fields;

- the C-Mine project was implemented in the Winterslag mine (Belgium) - lecture
and concert halls, restaurants and cinemas operate on the territory. As well, part of
the premises is leased by companies whose activities can be described by the term
"creative economy". In the halls of the former mining enterprise, they develop mobile
applications and games, create industrial design, and so on;

- The Rotherham Technology Park (Great Britain) opened in one of the
abandoned mines. The launch of this project is one element of the plan to change the
profile of the former mining region. Research offices of the world's leading
corporations have opened in the technopark, including Boeing and Rolls Royce and a
number of less famous companies. A wide range of technologies are being developed
here - from military to medical,

- in Berkeley (West Virginia), in one of the closed mines, there is the most
popular thematic museum among Americans dedicated to underground mining. The
museum 1s located in a non-working mine, tourists can see all the possible
surroundings and working conditions of the miners. Former miner Edsel Redden set
up a fish farm at another abandoned mine in Berkeley, making use of the vast amount
of water available at the site. Specialists from a local university found out that the
water temperature is optimal for the life of trout and Arctic char, and also gave
recommendations for water purification. Already a 1 year after the first launch of the
fish, the number of farm workers numbered in the tens, and other entrepreneurs
began to learn from the experience. The state authorities estimate the annual
production of fish by the "mine method" at 45 thousand tons.

The issues of the use of man-made environments were also studied at the IGTM
NASU. In article [7], when establishing the direction of the use of the technogenic
environment, it was proposed to distinguish separately cleared and non-cleared
objects. The main directions for the use of such territories are also given there.
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Problems of development of disturbed and technogenic environments

Despite the attractiveness and the engineering originality of projects suggested
within open-cut mining cities, it should be noted that there are some drawbacks in
this sphere.

1. In order to obtain the final product of the valuable constituent from the mined
mineral, the thousands or even tens of thousands of people are employed. At this,
they are provided with housing in the settlements and the towns built for them, an
appropriate infrastructure around the enterprise is also built. When the mining
company is being closed, jobs are eliminated, people are deprived of their work and
high earnings. Therefore, the main goal in developing the building project within the
open-cut mine is neither in providing housings which are already built, nor in
developing the entertainment areas, which are expedient to be built within the resort
area, but in creating the project desirably requiring labor of high qualification in order
to provide good employment for able population being dismissed.

2. During the development of steeply dipping deposits by an open method, mainly
three objects are formed in the form of technogenic geological environments: a
quarry, external dumps of open rocks and tailings (when enrichment is applied).
Moreover, rock dumps and tailings, as a rule, occupy larger spaces than the quarry
itself.

In addition, construction in the worked-out space of quarries has many features
associated with the negative impact of the environment:

- deformation processes in the array;

- constant water inflow from aquifers of highly mineralized waters;

- uneven heating of the surface of a quarry, etc.

3. Moreover, from the geomechanical point of view, the open-cut mine of great
depth and extent is a complex unbalanced system, in which there occurs various types
of natural forces. These forces are manifested in the deformation processes within the
array and develop in time with different rates. The stability of the open-pit sides and
that of its benches are affected by the groundwater and the surface water as well as
the direction of their flow.

4. Furthermore, when developing the project for a building construction or an
object within the open-cut mine, one cannot neglect the fact of the microclimate
forming within it: the absence of wind, uneven heating of open-pit sides by the sun,
from which different temperatures are derived, uneven weathering due to the
differences in the types of bare rocks in open-pit sides. The stable state of the sides
and ledges of a quarry is influenced by underground and surface waters, the direction
of their movement.

5. Important is such a natural factor to focus our attention on as groundwaters,
which in abundance enter the open-cut mines. Their mineralization ranges from 30g/1
to 90g/1. In most cases, they are different compositions and this difference is observed
not only across the different deposits, but also throughout the aquifers within the
open-cut mine. Thus, under conditions of the Kryvyi Rih iron ore deposits, there
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occur radon waters, with the presence of radon gas in some mines and open-cut pits.
Such types of waters could be utilized for medicinal purposes.

In this regard, it is necessary to take into account all available factors when
deciding on the further use of a technogenic or disturbed environment.

Results

In general, the following areas of use of disturbed and technogenic environments
can be distinguished: recreational; ecological; agricultural; forestry; water
management; industrial; energetic.

These identify many options for the use of disturbed and technogenic
environments. But not all of these options are specific to each individual object. For
each of these areas there are the necessary conditions for their implementation
(criteria).

Earlier, the criteria for choosing the direction of use of disturbed and technogenic
environments were identified, which include geographical, engineering-geological,
mining, technological, environmental, technical and economic [7].

Taking into account the idea of improving the socio-economic and environmental
condition of the region of location of the object(s), it is necessary to take into account
the existing potential of the territory.

First, it is suggested to choose possible directions of use (or recultivation) of the
territory of the mining enterprise or its separate objects. For each of the directions it
i1s needed to form a list of necessary resources (for example, approximate area,
number of employees, water supply, etc.) and the most important criteria.

Such criteria include:

- general architectural - size in plan and depth, shape, stability of ledges, tiers,
dams, natural and man-made objects nearby, etc .;

- infrastructure - the availability and condition of existing transport, energy,
utilities, existing enterprises and their direction;

- resources - minerals, mining wastes that can be used, water, climate resources,
the availability of able-bodied population;

- environmental - the state of pollution of the environment and the object itself
(radiation pollution, pollution of soil, water and air resources);

- socio-economic - modern problems of the district (region), the cost of resources.

Next - to assess the potential of the territory (object) and its compliance with
possible (selected) uses.

In the first stage, an indicative analysis is performed, which determines the
condition and safety of the object.

In the second stage, the analysis of compliance of the object and the surrounding
area, the area with the criteria that will determine the direction of its use.

The next step is taxonomic analysis. In this case, since there are many different
criteria, it is proposed to perform this analysis by the method of analysis of
hierarchies [8]. In this method, the weight is determined for each of the parameters.

The principle of the method is as follows: a comparison of the studied criteria in
pairs in relation to their influence ("weight" or "intensity") on their common
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characteristics, and the results are entered into the matrix of paired comparisons,
where (A4, Az, ..., An) the main factors.

If we denote the fraction of the factor 4; by w;, t hen the element of the matrix
ajj = (wi) / Wj, then, thus, in this embodiment of the method of pairwise comparisons,
it is determined not by the magnitude of the differences in the values of factors. It is
obvious that a; = I / aj.. Therefore, the matrix of paired comparisons in this case is a
positively defined, inversely symmetric matrix having a rank of 1.

Carrying out pairwise comparison of factors A;, 4, ..., A, the table of pairwise
comparisons is filled. If w;, wz, ..., w, are unknown in advance, then pairwise
comparisons of elements are made using subjective judgments, numerically evaluated
on a scale, and then the problem of finding the component w is solved. In this
formulation, the problem of solving the problem is to find the vector (w;, wa, ..., wx).
The definition of the vector w is as follows: for each criterion is determined by the
"weight" of formula (1)

W' = ([Tay)", (1)

where Wj’ — the weight of the criterion; a;; - the importance of the criterion; n - is the

number of criteria.
Then all a; are normalized so that their sum is equal to 1. To do this, use
formula (2)

J

o (2)
X1 W

as a result we obtain the desired vector w.

To conduct subjective pairwise comparisons of Thomas L. Saati [8], a scale of
relative importance was developed (Table 1).

Table 1 - Scale of relative importance

Intensity of

relative Definition Explanation
importance

1 Equal importance Equal contribution of the two species to the
goal

) Moderate advantage of one over | Experience and judgment give a slight

the other advantage to one species over another
. E i d jud t gi t

4 Significant or strong advantage xperience —and - judgment - glve a - strong
advantage to one species over another

6 A significant advantage One of the species is given suf:h a strong
advantage that it becomes almost significant
Th i t f i

3 Very strong advantage e obvious advantage of one species over

another is confirmed most strongly

Intermediate decisions between

3,5,7 two adjacent judgments

Used in a compromise case
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On the basis of paired compare matrix (table 2).

Table 2 - Matrix of paired comparisons

: r —
1 2 3 4 ] " n W; W'

1 ail an a3 a4 alj aln wy w,'
2 asl ax azs a4 aj azn Wy w5’

3 a3l as a3 a4 a3j a3n Wy wy'
4 a41 a4 a43 a44 a4j a4n wy w,'
] aj1 aj2 aj3 aj4 ajj ajn M’; M’;

n anl an2 an3 an4 ans ann W, w,'

Wy 1,000

Based on the data of the matrix of paired comparisons, the "weight" or "intensity"
of the impact of each analyzed criterion on the overall characteristics is determined.

At the next stage, the intensity of the criteria in the characteristics of each of the
areas is expertly compared with a predetermined scale.

We take the intensity of the parameters available on the object as an average
value, other coefficients may be greater or less, ie better or worse. The scale of
intensity is as follows

1<:2<:§:>4:>5,

where 1 - the parameters of the strap are much inferior to the parameters of the
object; 2 - significant advantage of the object parameter over the direction parameter;
3 - direction parameters are identical to the parameters of the object; 4 - significant
advantage of the direction parameter over the object parameter; 5 - very strong
advantage of the direction parameter over the object parameter.

The results of the analysis are entered in table. 3.

Table 3 - Scale of intensity of parameters in the general characteristics (example)

Parg meter, Direction 1 | Direction2 | Direction ... | Directionn | Object
criterion
Criterion 1 2 2 3 1 3
Criterion 2 3 3 4 3
Criterion 3 4 3 2 1 3
3
Criterion n 5 5 4 2 3

Using the intensity indicators of parameter / and its "weight", the correction
factors are calculated for each direction by multiplying the weight of criterion W by
the intensity number /. Next, determine the relative correction factors as the
arithmetic mean between the calculated coefficients of each direction.
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The correction factor and the relative correction factor are also determined for the
object. Absolute correction factors are defined as the ratio of the relative correction
factor of each direction to the relative correction factor of the object.

After calculating the absolute correction factors, the most optimal option
(direction) is determined.

Conclusions.

To prevent the formation of problematic and depressed areas and regions during
the closure of mining enterprises, it is proposed to use their facilities to create new
enterprises.

The use of quarries and mines, surfaces of dumps and sludge storages for the
creation of industrial, economic, communal or entertainment complexes will reduce
the man-made load and improve the environmental situation in the area (region),
improve the socio-economic situation of the area (region) by creating new workers
places, production of marketable products, and hence the payment of taxes to local
budgets, will promote the development of infrastructure and more.

It i1s proposed to choose the direction of use of disturbed and technogenic
geological environments in several stages. At the last stage, it is proposed to compare
the selected options by the method of hierarchy analysis.
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AHoTauis. Y npoueci BugobyTky 3 KOPUCHAMW KOManuHamu BiBKPUTUM CrOCOBOM MOBEPXHi 3eMITi YTBOPHOKTLCS
BMIMKM Di3HMX PO3MipiB: AoBXMHOW Big 1,5 0o 8 kinometpis, wupuHoto Big 0,4 0o 1,5 -2,0 kM. Y Tol camuid Yac nig
OyQiBHMUTBO, i HaBiTb CTBOPEHHS MPOMMUCAOBMX OO'EKTIB BUKOPUCTOBYIOTb 3eMMi 4aCTO CifbCbKOroCcnogapChKoro
npu3HayeHHs. Lie npu3BoaMTb A0 CKOPOYEHHs 3emMenb A5 NpoaoBonbeTea. Ocobnneo rocTpo CToiTh U npobnema y
KpaiHax i3 LWBMAKO 3pOCTAKMON KIMbKICTIO HaceneHHs (Hanpuknag, Kwutait) abo 3 iHTEHCMBHO PO3BMHEHOH
ripHN40400YBHOK rany3sio, 4e CYTTEBO NOPYLUEHO 3eMAli 3 YTBOPEHHAM TEXHOrEHHUX Ta MOPYLUEHMX TEONOriYHMX
cepeposuLy (YkpaiHa). Y LbOMY CBITi LUMPOKO PO3BMBAETLCS HANPsSM 3 BUKOPUCTAHHIO MPOCTOPIB BignpalboBaHUX
kap'epiB 40 CTBOPEHHS Y SKWUX MICT, MPOMUCNOBO-rOCNOAAPCHKNX, TYPUCTUYHMX, 0300POBYMX KOMMIIEKCIB.

Y cTatTi npoaHani3oBaHoO peanisoBaHi Ta 3anponOHOBaHi Yy CBITOBIA MPaKTULi BapiaHTX BUKOPUCTAHHS TakKuX
TEXHOreHHUX Ta MopylleHux cepefosuly. [lokasaHo, WO BignpaubOBaHi MPOCTOPU LWAXT Ta Kap'epiB MOXYyTb
BMKOPUCTOBYBATUCL ANs OYAiBHALTBA B HUX TOTENIB, XUTIOBUX KOMMMEKCIB, MICT, MPOMUCMOBUX MIANPUEMCTB Pi3HUX
ranysem, enekTpoCTaHLii, My3eiB, CNOPTUBHUX KOMMMEKCIB Ta Napkis.

AKLEHTOBAHO yBary Ha HasIBHOCTi COLiarbHWX, TEOMEXaHiYHMX, EKOMOrYHUX Ta iH. bakTopiB, 0OMiK AKMX €
HeOOXigHUM NpU MPUAHATTI PILUEHHS MPO MoZanblle BUKOPUCTAHHS TEXHOrEHHOro abo MOpYLLEHOro cepenoBuLLa.
3anponoHoBaHO 00K BMAMBY PisHUX (haKTOPIB NPOBOAWTK Yepe3 MOPIBHSIHHS iCHYOUMX MOKA3HWKIB (MOTeHLUian
TEPUTOPIi) i3 MOKA3HMKaMW MOXIMBMX HanpsMiB  BMKOPUCTAHHS TEXHOrEHHUX Ta MOPYLIEHUX CEpEenoBMULL.
3anponoHOBaHO MoeTanHW aHanis: iHAMKaTUBHWA — NS OuiHKM 6Ge3nekn ob'ekTa, aHani3 BignosigHOCTI 06'ekTy Ta
Npunernoi TepuTopii, panoHy KpUTEPISM, WO BM3HAYalOTb HAMPSAMOK WOMO BUKOPWUCTAHHS, TAKCOHOMIYHMM aHani3
METOLOM aHanisy iepapxin, Npu SKOMY OLIHIOETLCS IHTEHCUBHICTb KpUTEpIiB, TX Bara, BiGHOCHI Ta abCONKTHI NONPaBOYHI
KoeqilieHT MO KOXXHOMY 3 HaNpsIMKIB. TakuM YHOM BIU3HAYAETLCA HAWBINbLL ONTUMANBHMIA BapiaHT (HAaNPSIMOK).

Knio4oBi cnoBa: BWKOPUCTaHHS MOPYLUEHUX TEPUTOPIN, FipHUYOA00YBHI NignpueMCTBa, KpwuTepii, noTeHuian
TepuTOpii, aHarni3, oNTUManbHU HaNPSIMOK.

AHHoTaums. B npouecce [obblum NOME3HbIX MCKOMAEMbIX OTKPLITBIM CMOCOOOM Ha MOBEPXHOCTU 3EMIU
00pa3yoTcs BIEMKM PasNYHbIX pa3MepoB: annHon ot 1,5 fo 8 kunomeTpos, wiupnHon ot 0,4 ao 1,5 -2,0 kM. B 10 Xe
BPeMS MOA rpaxaaHCcKoe CTPOUTENbCTBO, a Takke ANns CO3haHWs NMPOMbILSIEHHbIX 06BEKTOB CMONb3YHOT 3eMN O4EHb
YaCTO  CenbCKOXO3AWNCTBEHHOTO HasHayeHus. JTO MPUBOAMT K COKpALleHWo 3eMenb [Ans  Npou3BOACTBa
npogoBonbcTBus. OcobeHHO OCTpo cTOUT 3Ta npobrnema B CTpaHax C ObICTPO PacTyWMM KOMMYECTBOM HaceneHus
(Hanpumep, Kutai) unm ¢ MIHTEHCMBHO Pa3BUTON rOPHOAOOLIBAIOLLEN OTPACHbIO, FOE CYLLECTBEHHO HapYLUEHbI 3eMIu C
00pa3oBaHMEM TEXHOreHHbIX W HapyLeHHbIX reomnornyeckux cpep (YkpawHa). B aToid CBA3W B MMpE LUMPOKO
pa3BKBaETCS HanpaBneHue No UCMoNb30BaHWI0 MPOCTPAHCTB 0TPaboTaHHbIX KaPLEPOB ANS CO3AAHNS B HUX FOPOAOB,
MPOMbILLIIEHHO-XO3ANCTBEHHbIX, TYPUCTUYECKMX, 03A0POBUTENBHBIX KOMMMEKCOB.
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B cTaTbe npoaHanuanpoBaHbl OCyLLECTBNEHHbIE 1 NPeAnaraeMble B MAPOBOI NPAKTKe BapuaHTbl MCMONb30BaHNS
TaKMX TEXHOTEHHbIX M HapylieHHbix cpep. okasaHo, YTo OTpaboTaHHble MPOCTPAHCTBA LAXT M KapbepoB MOryT
MCMONb30BaTbCS ANS CTPOMTENbCTBA B HWX OTEMei, XUMbIX KOMMMEKCOB, FOPOAOB, MPOMbILINEHHbIX MPeANpUSTUIA
pa3HbIX OTpacnein, ANeKTPOCTaHLNA, My3eeB, CNOPTUBHbLIX KOMMIIEKCOB 11 NAPKOB.

AKLEHTVPOBAHO BHUMaHWE Ha HanMuuu COLMAnbHbIX, TEOMEXaHUYECKNX, KOMOTYECKNX W Np. aKTOpOB, y4yeT
KOTOpbIX SBNSIETCH HEOOXOAMMBIM MPU MPUHATUM PELUEHUS O AarbHEAeM WCMOMb30BaHUN TEXHOTEHHON WK
HapyLLeHHO! cpefpl. MPEeanoXeHO yYeT BMSHUS Pa3nuuHbIX (hakTopoB MPOBOAWTL YEPE3 CPABHEHWE CYLLECTBYHOLIMX
rnokasaTtenen (MOTeHUMan TeppuTopumM) C MokasaTensiMu BO3MOXHbIX HanpaBMEHW MCMOMb30BaHNS TEXHOrEHHbIX U
HapyLUeHHbIX cpep. [NpeanoxkeH NO3TanHbIM aHanu3: WHAMKATUBHBIN — ANS OueHkn GesonacHocTh obbekTa, aHanus
cooTBETCTBMS OObEKTa W Mpurerawern TeppuTopun, palioHa KpUTEpWsM, ONpPedensioWMM HanpaBneHue ero
UCMONb30BaHWS, TAKCOHOMUYECKMA aHanM3 MeTOAOM aHanu3a Wepapxui, Npu KOTOPOM OLIEHWBAETCS MHTEHCMBHOCTb
KDUTEPUEB, UX BEC, OTHOCUTENbHbIE U abCOMKOTHbIE MOMPaBOYHbIE KOAULMEHTBI MO KAXAOMY M3 HanpaBneHWi.
Takum oBpasom onpegensetcs Haubornee onTUMarnbHbI BapuaHT (Hanpasnexue).

KniouyeBble cnoBa: MCNONb30BaHWE HapyLUEHHbIX TEPPUTOPWIA, rOpHOLOOLIBAKOLLME MPEANPUATUS, KPUTEPUU,
NOTeHLMan TeppuTopum, aHanua, oNTUManbHOe HanpaBneHue.
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