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CONCEPT OF GEORGIAN NATURAL RESOURCESINFORMATION
ELECTRONIC PLATFORM

Zurab Lomsadze

Doctor of Technical Sciences, Professor, Director of I.Zhordania Center Studying Productive Forces
and Natural Resources of Georgia of the GTU, Chief Researcher

OtarParesishvili

Doctor of Chemistry, Chief Researcher of I.Zhordania Center Studying Productive Forces andNatural
Resources of Georgia of the GTU, Chairman of the Scientific Council, Head ofDepartment
KetevanSolomonishvili

Master of Architecture, Researcher of [.Zhordania Center Studying Productive Forces and Natural
Resources of Georgia of the GTU

Giorgi Gaikharashvili

Economist Specialist of I.Zhordania Center Studying Productive

Forces and Natural Resources of Georgia of the GTU

Abstract

The concept for an electronic information platform of natural resources of Georgia has been
developed at the I.Zhordania Center Studying Productive Forces and Natural Resources of Georgia of
the GTU. The platform will reflect the complete data available to us for today about the natural resources
of any region of Georgia, such as: minerals, construction raw materials, fuel-energy, renewable and non-
traditional energy resources, geothermal and mineral waters, land, water and forest resources,
recreational and tourist resources, their location, stocks, field of application, efficiency and possible scale,
economic characteristics of the region, etc.

The platform will enable us to provide complete information about the resource potential of the
region to the stakeholders in a visual accessible form that will help to develop a state policy for their

active involvement in economic turnover and attract local and foreign investment.

Keywords: electronic platform, natural resources, productive forces, economy, region.
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Abstract
Land as a natural resource and factor of production, performs many functions. The term "land"
- refers to an important part of the natural environment, which is represented by such concepts as space,
relief, climate, soil cover, vegetation, minerals, water. It is the main means of production in agriculture
and forestry, as well as the spatial basis for enterprises and organizations in the economic and social
spheres.

In Georgia, in the 90s of the 20th century, the need for a new type of land management arose in the
transition to the principles of market relations.

The unified system of land management in Soviet Georgia was established on the basis of state
ownership of land. In the process of land reform, naturally, the task of upgrading the existing land
management system has been set. As a result of the implementation of the reforms without the
appropriate legal framework and organizational-governance mechanisms, new problems arose (increase
in the number of owners, fragmentation of land plots, the dominance of small family farms (small land),
etc.). In fact, the existing system of land management has collapsed, and the new system has not even
been created. Such a situation hinders the management of land resources. Therefore, one of the
important tasks among the new challenges is to establish a land-based system that meets modern

requirements. It primarily requires the definition of conceptual and methodological approaches.

Key words: Land resources management, consolidation, land management, land use forecasting and

strategic planning, inventory, general scheme, soil protection, registration, land balance.
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Abstact

Historically, Georgia was not a province of the world. It was a self-governing, separate and distinct
state from all others, which took care of its own protection and maintenance and, accordingly, defined
its own so-called The system of values and scale, the rules of its morality, its social relations and personal
relations.The mentality of the Georgian nation is historically democratic. Historically, Georgia is a
perfectly feudal country. One quarter of Georgia - the mountains - the so-called millennia of history. It
took place in the conditions of community democracy (non-dominant territorial community). Georgia,
thanks to its deep Christian culture, its feudal history, is a typologically western country, which
throughout its history has been striving for a connection with the West.The best (perhaps the only!!)
Way to revitalize the rural community economically, to lift it out of a state of depression, and to further
strengthen its economic development and activity, is to encourage, support, and rapidly develop
agricultural cooperation; In determining the optimal form of local territorial distribution of agricultural
cooperatives, priority is given to community cooperatives. They should be formed within the territorial
distribution of administrative units, on the principle of "one community - one cooperative", taking into
account the factors of production specialization and concentration of productive forces. Community
traditions, including industrial relations, have long been widespread in Georgia, especially in the
mountains of Georgia.In the thirty-year history of Georgia's independence, there have been numerous
attempts to pursue regional policies to improve the well-being of the rural population. Time has shown
that every strategy or program developed for this purpose has always been unsystematic and fragmented.
As aresult, we have achieved an almost irreversible process of evacuation of Georgian villages, especially
in the high mountain border sector.These parts of Georgia require highly specific approaches. The local
Georgians closest to the origins of Georgian civilization still maintain the customs in everyday life that
have existed continuously for many years (community ownership and use, partnership, community).
The goal of the state support programs defined for them is to create conditions for the population that

will naturally give people the desire to be there permanently.

Key words: community-based cooperative; agricultural policy; management; economic and

demographic problemsmountainous region.
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ON SOME ASPECTS OF THE PROSPERITY AND WELL-BEING OF THE GEORGIAN

POPULATION

Joseph Archvadze
PH.D (economics), Professor at Kutaisi University, Main Specialist of the Center Studying Productive

Forces and Natural Resources of Georgia of The Georgian Technical University

Abstract

According to the official statistics, until the coronavirus pandemics, there was a stable recovery of
macroeconomic indicators (in 2011-2020, the average growth rate of GDP increased by 3.6%). Indicators
of welfare of the population rose significantly (average salary, pensions, income of the population...).
Improved statistics of hired workers on per 100 households.

Despite the general growth, there was seen Gender inequality in salary, in income and in general
welfare of the population. Gender inequality in payment of workforce remains on high level. A lot of
people, out of seasonal or seasonal character work, have very low income. - In 2020, out of the number
of persons with official income, 30.5 percent received income in the amount of 200 GEL per month and

22 percent - income in the amount of 100 GEL, at the official living minimum of 200 GEL.
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The situation has deteriorated in the wake of coronavirus pandemics when the general well-being
was droped down. The average and median gain is basically covered by those persons, which earnings

exceed the average and median indicators of the income.

Keywords: economic growth, inequality, real incomes, average salary, median salary.
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Introduction. Nowadaysthere appeared contradictions related to the exhaustibility of natural
resources and environmental pollution. Thecurrent
globalenvironmentalproblemsareconnectedwithanthropogenicprocesseswithouttaking into account
thepossibilitiesofnaturetocompensatefortheirnegativeimpact,
aswellaswithafocusontheprevalenceofsocial and economicprioritiesofhumandevelopment.
Theexhaustionof a
significantnumberofnaturalresourcesandthedeteriorationofthequalityofthenaturalenvironmenthave
made it necessarytofind a mnewparadigmof the development of society,basedontheideaof
environmentallysustainableeconomicdevelopment.

The issue of sustainability is one of the key and urgent issues for the world as a whole as well as
for Ukraine. Our country has recognized the new model of progressive changes in society and ratified
“An Agenda for the XXI Century”, committing itself to implement the principles of sustainable
development for a balanced solution of social and economic problems, issues of preserving a healthy
environment and natural resource potential. The study of this issue covers the methodology, theory and
practice of social and economic development of the country, considering the assimilation possibilities of
the environment and environmental management conditions. However, to change the technogenic type
of the functioning of the economy, it is necessary to form a new institutional framework of sustainable
development involving the transformation of the natural resource sector and institutionalization of
environmental management (in accordance with the principles of environmental safety).

The global Sustainable Development Goals (SDGs) were adopted in the final document of the
United Nations summit for the adoption of the post-2015 sustainable development agenda in New York
in the form of Resolution of the UN General Assembly No. 70/1 on September 25, 2015 “Transforming
Our World: the 2030 Agenda for Sustainable Development” [1] as a part of 17 global goals, which include
169 indicators of their achievement. The current task today is to assess the state and prospects of the
implementation of the CDGs in Ukraine considering current state programs.

BriefLiteratureReview.As stated in the document “Transforming Our World: the 2030 Agenda for
Sustainable Development”, each government decides how to ensure incorporation of the global SDGs
into national planning processes, policies and strategies [1]. Thus, based on the Goals in Ukraine,
researchers of the National Academy of Sciences of Ukraine, specialists and experts have developed a
national system of the CDGs using a wide range of information, statistical and analytical materials (goals
adapted for Ukraine, 86 national development tasks and 172 indicators for their monitoring were
defined). It should provide a solid basis for further planning of the development of our state and
monitoring of the achievement of the CDGs and is presented in the National Report “The Sustainable
Development Goals: Ukraine” [4].

An important aspect of forming the sustainable development policy in general and defining its
strategic priorities is the study of perspective design schemes, theory and methodology of institutional
changes, the theoretical fundamentals examined in the papers of Veblen T. (Veblen, 1984), Campbell ].
(Campbell, 2004), Commons ]. (Commons, 2012), Coase R. (Coase, 1992), North D. (North, 1990),
Polterovich V. (Polterovich, 2007) and others. They note that the activities of the established institutions
and implemented mechanisms for achieving sustainable development are not generally successful in a
transformational environment.

Sustainable development in the context of social and economic problems of the XXI century. 7he
newest dimension of challenges and threats of sustainable development in the era of globalization.
Contradictions in the interpretation of the category ‘sustainable development” are removed in the

notional plane. It is called sustainable as it has a really reliable foundation of development laid down by
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nature. People must only constantly look for ways to preserve what is given to them. In this case, the
capitalization of natural resources should focus on the creation of energy to reproduce what has been
destroyed by human, which, according to the ideological law, is really fair.It should be emphasized that
the transformation of tangible assets into productive capital is a very difficult task, but without its
solution, sustainable development becomes problematic in the future, since current economic practice
proves that in the permanent global social and economic crisis only own resources can be the most
adequate basis of sustainable national economy. For such an approach to have objective prerequisites for
its implementation, it is necessary to use modern forms of organization, which include the corporate
type of management in its various manifestations. All these proposals should be established in the form
of formal and informal institutions, that is, it is essential to create an appropriate institutional
environment for sustainable development. It is also known that a resource becomes capital when a set
of relevant institutional conditions are formed.

In Ukraine the issue of sustainable development has been discussed for a long time. But there are
at least two essential issues to be solved and further research should be focused on them as they are
systemic in nature. The first issue is to identify reasons for this situation, when our state and society with
sufficiently significant strategic reserves of various kinds of resources remains among the poorest
countries in Europe. The second one is whether Ukraine, if necessary funds are available, will be able to
use it properly to achieve the goals of sustainable development, transform its resources into productive
capital and a powerful source of the national economy reproduction.

Regulatory and legal framework for the implementation of the sustainable development goals in
Ukraine. According to “An Agenda for the XXI Century”, the institutional environment is a basis for
sustainable development as a whole and regulates the interaction of its three subsystems: economic
(sustainable economic growth), environmental (balanced nature management) and social (social
progress). It is the institutions with their ability to be active at the micro-, macro- and mesolevels of the
economic system that become one of the direct factors of economic evolution and security assurance.
However, in the programs of reforming the national economy, insufficient attention has been paid to
the problems of forming safe development, primarily as an economic institution and a tool for regulating
the vital activity of the population. Therefore, there is a need to develop new institutional fundamentals
for its provision.

In the evolution of the ideas of sustainability in the field of ensuring economic, environmental
and social imperatives of sustainable development of the world economy modern scholars have identified
five main strategic trends:

* humanity is capable of making development sustainable and long-term for it to meet current social
needs without depriving future generations of opportunities to satisfy their own needs;

* existing restrictions on the exploitation of natural resources are relative, they are associated with
the current level of technology and social organizations, as well as with the ability of the biosphere to
overcome the consequences of human activity;

* it is necessary to satisfy people’s basic needs and enable them to realize their hopes for a more
prosperous life without which a sustainable and long-term development is simply impossible;

* it is necessary to coordinate the lifestyle of those who have more resources (monetary and
material), and the planet’s environmental potential, in particular regarding energy consumption;

+ the size and rate of population growth should be consistent with the changing productive potential
of the Earth’s global ecosystem.

The importance of the idea of sustainable development is caused by the fact that it reflects and at

the same time stimulates a hidden change in our vision of the relationship between economic activity of
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people and nature that is a closed ecosystem that has finite material resources and cannot increase. Such
a change leads to the transition from the economic principle of quantitative growth to qualitative
improvement (development) as a direction for future progress. The point is, as G. Daley (2002) notes,
that physical growth should stop, while qualitative growth will continue. This statement, in our opinion,
is quite correct.

During the years of Ukraine's independence, the term in various variations (sustainable
development; sustainable, environmentally balanced development; sustainable social and economic
development; sustainable development of the economy/territories; sustainable economic development;
sustainable, balanced development) was used in certain normative legal acts as a basis, purpose, direction,
preconditions, principle, development guideline without a clear unified definition.

Today themostcompleteterm®sustainabledevelopment’
indomesticlegislationisdisclosedintheapproved:

. by therelevantlaw - theMainPrinciples (Strategy)
oftheNationalEnvironmentalPolicyofUkraineforthePerioduntilthe Year 2020;

* by Parliament Decree — ConceptsofSustainableDevelopmentofHumanSettlements;

. by theDecreeoftheCabinetofMinistersofUkraine -

StateStrategyforRegionalDevelopmentfortheperioduntil 2020.

But allthesedefinitionsaredifferentandinconsistentwitheachother.

Therefore, it is reasonable to focus on the fact that the prerequisite for the sustainable
development of Ukraine is the integration of environmental policy into sectoral and regional plans and
programs in order to find opportunities to harmonize environmental priorities. Indeed, as practice
shows, strategic planning of the country’s development does not take into account balanced
development, and the issues of environmental protection included in the plans for social and economic
development are developed as a separate part, usually insignificant in terms of volume, absence of
environmental provisions, justification of alternative ways of development. The legislation of Ukraine
provides for planning only social and economic development, which, including sectoral policies, almost
does not consider the third component of the balanced development, that is the environmental one.

We believe that in Ukraine it is advisable to initiate and support the following international
initiatives:

+ further development and implementation of a new indicator for determining the level of
development as a possible replacement of GDP, which, on the basis of balance, would take into account
the economic, social and environmental components of progress, as well as a specific indicator of “green”
GDP;

+ inclusion of biodiversity value in national accounting and reporting systems (according to the
obligations of the Parties to the Convention on Biological Diversity, Nagoya, 2010) in order to more
effectively integrate natural resources and ecosystem services into planning processes;

+ a comprehensive solution of problems on water, energy, human health and food security and
appropriate adjustment of business rules (given that while maintaining the existing economic model,
human needs for water by 2030 will exceed the possibilities of its supply by 40%). This will be facilitated
by participation in such synergy initiatives as the Global Soil Partnership (GSP) for Food Security and
Climate Change Adaptation and Mitigation;

* reorientation of state subsidies and other incentives for encouraging the use of renewable energy
sources, environmentally friendly management practices;

* improvement of the planning and control tools, including the full implementation of the “polluter

pays” principle to stimulate recycling and minimizing waste;
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+ creation of favourable conditions for the “green” economy to provide countries with advisory
support and assistance in accessing adequate funding of national initiatives according to the priorities to
be determined by the countries themselves.

In this regard, it should be noted that so far the development of the “green” economy in Ukraine
is at the initial phase, its elements have not become widely implemented. There is still no coherent state
policy in this area, there are no political attempts to combine all the activities into a single coordinated
strategy of “green” growth. By contrast, in the post-Soviet countries, the problems of the “green”
economy are included in the development strategies. For instance, in Kazakhstan in 2010 the National
report on integration of the “green growth” tools in the Republic of Kazakhstan was published, and
Belarus released the national report “Sustainable Development of the Republic of Belarus based on “green
economy” principles” (2012), where priorities are given to the development of ecosystems. However, the
EU impact in the format of the requirements for adaptation of national legislation to the European one
can potentially play a key role in “greening” the economy and become a trigger for the development of
similar concepts of “green” growth in Ukraine.

Natural resource potential and financial models of sustainable sevelopment of Ukraine. In the
development of the world economy and the corresponding trends of the national economy, human
potential has the first, and natural resource — the second most important role in the structure of national
wealth and the sustainable development potential of our country and the world. Thus, despite the fact
that the ability of natural resources to create capital in a modern economy is inferior to human resources,
given the rich natural resource potential of Ukraine, it is necessary to fundamentally increase the
capitalization of natural resources and their involvement in ensuring the sustainable development of the
national economy as a whole.

The national natural capital, which can be considered as the natural resource potential of the
country’s sustainable development, is characterized by an extensive structure in which all types of
resources are represented, in particular land (including natural and recreational), water, mineral and

forest (including faunistic), as well as ecosystem capital (Fig. 1).

Ecosystem — 16

Mineral — 25 8

Fig. 1. Structure of Natural Resource Potential of Sustainable Development of Ukraine (based on the

assessment of its natural wealth), %

The natural resource potential of Ukraine's sustainable development is powerful. The cost of
natural wealth of Ukraine reaches 1.06 trillion hrn. At the same time, its resource structure is as follows:
water capital is 6.4 % of the total value (67 979.9 mlnhrn); land — 44.7 % (473 181.3 mlnhrn); forest — 7.9
% (84 457.1 mInhrn); mineral — 24.9 % (262 970.0 mInhrn), ecosystem component — 16.1 % of its total
value, that is 170 342.4 mInhrn.
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In general, the structure of the natural resource potential of sustainable development of the
national economy is unique for European countries. The main component is land resources, followed by
mineral resources (with a share of over 25%). Water resources play an important role in the national
economy as a source of drinking water, an infrastructure component, industrial raw materials, a resource
of the marine economy and agro-industrial complex, etc. Forest resources of Ukraine are of great
environmental and recreational significance. The country’s ecosystem resources performing an
important function of capitalizing natural wealth in the system of the national economy of Ukraine

constitute an integral natural and anthropogenic system able to reproduce natural capital.
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Fig. 2. Dynamics of the ratio of investments and the effect of achieving sustainable development

An important prerequisite for the transition of society to the model of sustainable development is
the necessary investment support. The investment policy should be flexible and mobile to change the
priorities of each space-time model of sustainable development. In this regard, it is necessary to ensure
rational proportions of investment of scientific, pre-project research, project design and, finally,
implementation of measures for sustainable development [design model].

FEach of the partial territorial models of sustainable development should be considered in the
quasi-closed state. Then it is possible to find a clear and definite environmental effect depending on the
target object investments. We present two graphs characterizing the dynamics of the resulting effect of
sustainable development (curve ), and investment (curve 5) (Fig. 2). These curves intersect in two points
C and M, in relation to which stages of stabilization and fundamental improvement are identified.

The period up to t1 characterizes the stabilization process, for which, to a certain point (C),
investment growth is not accompanied by an improvement in the environmental situation. This phase
ends with a turning point, when the critical size of investment causes a radical change in the trends in
the behaviour of a and b curves. This situation is different as the increase of investments into
environmental activities leads to an increase in the size of the environmental impact.
Theperiodbetweentimetiandtereflectsthestageofradicalimprovementofthesituation. The time period
beyond the critical point M, indicated on the abscissa by the index t2, characterizes the state of
sustainable development of the economic system. The graph shows that in the period of radical

improvement the effect AEn,adequate to the investments Jn, comes with some delay in time At. However,
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after the critical point M, the situation changes, since the achieved marginal costs maintain the desired

or specified level of environmental impact on the edge of the marginal benefit, and this impact has a

leading alternative utility regarding the investment.
Definitionandsubstantiationofthesourceoffinancingtheenvironmentalcomponentofsustainablede

velopment.TheRoadmapandpriorities of theSustainableDevelopmentStrategy  «Ukraine  2020»

includedimplementationof 62
reformsandstatedevelopmentprogramswithinthefourvectorsofthemovement. Oneofthemisthe
safetyvector, thepriorityofwhichistheenvironmentconservationprogram. Atthesametime,
theenvironmentaltrendas a

paritycomponentofthebalancedfunctioningofthetriadofsustainabledevelopmentshouldpenetratetheecon
omicandsocialspheres, takingintoaccountthe currentpoliticalrealities. However, within the framework
of the Sustainable Development Strategy «Ukraine 2020», the environmental component, in particular
the environmental policy and mechanisms of its formation and implementation was not adequately
reflected. In this regard, it is also necessary to consider that the key factor in reforming the national
environmental policy is the implementation of the environmental component of the Association
Agreement between Ukraine and the European Union, which is aimed at the harmonization of national
environmental legislation with EU standards and norms of environmental law.

The main area of cooperation with the European community in the field of environmental
protection within the framework of the Association Agreement between Ukraine and the EU is
approximation of the national legislation to the relevant EU law and policy. Methodologically, the issue
of the cost of approximation to EU law sources on environmental protection is considered in the context
of assessing the additional costs arising in the environmental field, notably above the baseline.

A significant increase in environmental protection expenditures related to approximation to EU
environmental protection law source is expected in the environmental sphere in the medium and long
term. Despite the fact that these expenditures are additional to basic financing in its perspective
dynamics, there is a need to develop a separate financial strategy, which should be balanced by terms of
implementation and sources of funds.

A special place belongs to the balance and optimization of sources of funding with the costs of
approximation. For this purpose, first of all, it is necessary to assess the possibilities of state and local
budgets by their components (enterprises’ funds, grants, loans, assistance from international funds and
other revenues). From the state’s side it is possible to support enterprises in introducing innovative
technologies in the environmental sphere through preferential targeted loans.

t
shouldbeemphasizedthattheconceptofsustainabledevelopmentmustbedevelopedontheprinciplesofensuri
ngecosystemintegrityandintegratedmanagement,
whicharebasedonthedynamicprocessofefficientuseofresources, against theharmonizationofeconomic,
environmentalandsocialinterests. Thesustainabledevelopmentoflower
levelsoftheeconomicspaceofthecountrycanandshouldbecome a priorityandsimultaneously
aresponsibletaskforalllevelsandbranchesofgovernment. This position, if considered in a broad context,
certainlyinvolvesthedeterminationandcoordinationofnationalandregionalfeatures of development,
activeinvolvementofthe  statepower, populationandlocalauthorities, = businessstructures, etc.,
tosolvetheproblemsofsustainabledevelopment. An effective instrument of sustainable development at
the local level can be a corporate social responsibility, which, together with the responsibility of the
various branches of power, can solve urgent issues of social and economic development using highly

effective market tools. Here the introduction of a corporate form of natural resources management, their
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capitalization and active involvement as a component of national wealth in the development of a highly
efficient sustainable development economy are promising.

Innovative dominants of the trajectory of sustainable development in the third millennium. Based
on the conceptual ideas of the systematic approach to solving the problems of sustainable development,
it can be argued that the main innovative dominant for achieving the conditions for Ukraine’s sustainable
development is corporatization, that is the formation of an economic system adequate to the national
interests, according to the metaprinciple “from individualism to corporatism”. The corporatization of the
economic space must be considered as a response to the difficulties that have arisen. Its important feature
is, first of all, the harmonization of corporate interests, which largely influence the formation of not only
the concept of making a profit, but also the ideology of the development of the real sector of the
economy.

The next innovative dominant of sustainable development in Ukraine is capitalization as the
principle of organizing relations from functional positions. In this aspect, capital is considered primarily
as a productive force or value added cost. In view of this the key issue is the management of such force,
in particular the process of reproduction of values. It is known that on this way there are objective
difficulties caused, on the one hand, by the development disparity of the world economic space, and, on
the other hand, by the information asymmetry, which complicates the objective evaluation of the results
of efforts undertaken by one or another economic activity.

The essential innovative dominant of sustainable development of Ukraine is institutionalization
i.e. the formation of a developed institutional environment. Today, Ukraine urgently needs such an
institutional environment that would remove motivation restrictions of the implementation of
environmental and economic interests, since it is now characterized by the presence of the so-called
institutional traps. The reason of this is the imperfection of the legislative framework for the application
of a system of market incentives both for encouraging and limiting economic activity.

The next innovative dominant of sustainable development is financialization of the nature
management area, filling it with financial relations to quickly transform natural capital into financial.
Financialization in nature management concerns the formation of financial infrastructure and effective
schemes of project financing ensuring financial and other responsibility to the owners of natural capital
assets, primarily the state and local communities.

Another innovative dominant of sustainable development for our country is decentralization of
natural resources management and, in fact, sustainable development of the territories. The concept of
decentralization is a very broad concept of theoretical and practical nature concerning the system of
general government. In a narrow understanding, it implies a certain substitution in the institutional and
functional aspects of centralized power and management of the system of local government and self-
government, implemented by self-governing territorial (local) communities.

Discussion and conclusion. The problems associated with modeling a trajectory of Ukraine’s
sustainable development, ensuring the reliability and efficiency of the functioning of the state’s economy
as a systemic formation of an advanced level of complexity, occupy a significant place in the theoretical
and practical activities of Ukrainian society and government in most countries and the supranational
unions. Therefore, qualitative improvement of the essence of the strategy of sustainable development is
the identification of the policy with the guarantor of the stability and inevitability of economic, social
and political revival of the country. During the last decade these problems have become the epicenter of
implementation of state efforts in Ukraine, which can be solved only by the consequences of building
up adequate to real current processes territorial natural and economic complexes (by the scale and

dimensions of the macroeconomic regulation of their development).
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Itshouldbenotedthatthedevelopmentof a sustainabledevelopmentstrategyand, accordingly,

theformationofterritorialnaturalandeconomiccomplexesinUkrainearepossibleas a
resultofthecascadeformatoforganizationofproductionandeconomic, interregionalandinter-
sectoralinteractionofregionalsocial and economicsystems. Atthesametime,

therealresultcanbeachievedbytakingintoaccountthethreeconstitutivelykeyregularitiesofensuringtheeffe
ctivenessofthefunctioningofthelatterandthedominantsofthecorrespondingtypeofthesystemic and
universalconcept,
whichdeterminethetransitionofUkraineanditsregionstosustainabledevelopmentintheconditionsofresour
ceconstraintsandconstantstrengtheningofsocial, political, military
andeconomicthreatstothecreationofthe state of Ukraine.

The first phenomenon reflects the possibility of achieving the density of interconnection and
interdependence between the economic, energy, environmental, social and naturalistic components of
the development of modern regions of Ukraine, according to which their transformation should begin
with the middle of the traditional complexity of regional social and economic systems and their social,
production, society, communication and infrastructural institutions as natural components of
endogenously directed evolutionary changes.

The second phenomenon requires a target development trajectory taking into account the
opposite social and political tendencies and priority directions of the reformation of the state
administration system by building up, mastering and rationalizing the use of natural resource potential,
the existence of which is caused by a high need not only in the development of the industrial, but also
socio-humanitarian and spiritual and cultural spheres of regional social and economic systems. The
latter, as is known, should have sufficient pace of intellectual development and purposeful generation of
systemic features for sustainable development, which is identical to the modern ideological and legal
foundations of Ukrainian society.

The third phenomenon has a synergistic impact on the processes of transformation of the
boundaries of modern territorial natural and economic complexes (due to incorporation into the cascade
format of production and economic interaction, interregional and inter-sectoral parameters and,
accordingly, the scale of the strategic potential of the regions of the state) from the standpoint of
reliability and sustainability of functioning, and forms the goal-setting principles of their sustainable
development. This is likely to be determined using economic and statistical evaluation procedures that
are currently established in the EU, according to the NUTS (Nomenclature of Territorial Units for
Statistical Purposes) rules. Therefore, it will secure (relying on the experience and historical sources of
the functioning of the eastern and western institutional matrices, the corresponding geocultural
variability of the European community): overcoming the disadvantages of the modern administrative
and territorial system, eliminating the signs of destruction of the creationofthestate of Ukraine and
deconstructionism.

In general, based on the analysis of the current state and estimated prospects of the development
of the strategic potential of natural resource, production and social spheres of activity, the concept of
sustainable development in Ukraine is proposed to be implemented considering alternative options for
achieving the expected results. The proposed program cycle for the implementation of the national
paradigm of sustainable development of Ukraine on the basis of modern post-classical philosophy, theory
and economics of business, provides the framework for an adequate determination of the priorities and

stages of this process in line with the global challenges of the 21st century.
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Abstract

Considering sustainable development as the ideology of the new millennium, we note that its
foundations are in the area of general processes of technospherization of human thinking and economic
behaviour. However, the gradual perception of the falsity of the chosen path contributed to the
emergence of a number of conceptual approaches to overcoming environmental, social and economic
problems that had arisen. The concept of sustainable development has its own background, is gradually
formed by society, and is not completed. Today there is every reason to talk about it as an ideology, but
not so much in the time dimension, as in the notional one, which implies an approach to the
corresponding social and economic paradigm of management. The latter was determined by a number
of strategic priorities, which naturally changed from resource security to the sustainable development of
biodiversity. The ideology of the third millennium requires a revision of the dominant components of
sustainable development in the context of systemic crises of the world economy, the growth of social

tension, the renewal of value orientations of society development, etc.
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THE MAIN CONDITION FOR THE SUSTAINABLE DEVELOPMENT OF THE
COUNTRY
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Abstract

A whole new and unprecedented reality is being intensively formed in the world. 2020 and 2021
will enter the history of mankind under the name of Pandemic "Covid-19". But despite its grand scale
and significant negative impact on the global economy and the human psyche and worldview, it is more
appropriate to consider it as just one separate episode of the unprecedented processes taking place in the
world. The term "inclusive capitalism" quickly gained popularity. It is used by statesmen, politicians and
journalists to characterize the process of transition from the now apparently outdated and diseased
capitalism to "inclusive capitalism". According to the founders of "inclusive capitalism", this is a type of
capitalism dominated by giant corporations, which aims to take on the responsibilities that states owe to
today. In 2021-2022, key vectors were identified and formed that lay the groundwork for a different
consciousness, thinking, and practice from the traditional. At the same time, it is becoming clear that
the general debates, discussions and theories characteristic of the twentieth century on political,
economic and social problems are losing their relevance and prospects for realization. At the forefront is
radical pragmatism, which in the next 20-25 years will be a key factor in the establishment and
maintenance of stable living conditions for humankind, sustainable global and regional development [5].
Under such conditions, the main task is to ensure that the interests and goals of the key actors in global
processes do not conflict with the core interests and goals of the people. Over the years, legislative,
executive, judicial, and mass media institutions have been considered components of the exercise of
power in any country. At the current stage of global development, two more - no less influential and
unquestionably components - have been added in the form of transnational corporations and Think
Tanks

Key words: Current peculiarities of global development; Rational management of resources; Growing

ecological boundaries; Radical pragmatism; Priorities and resources; Integral and partial resources.
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Abstract

It begins to be recognized that humanity's present and future integral resources depend not only
on ownership but also, above all, on their rational use and the effectiveness of optimal management
systems. The development of mankind has taken on a pronounced anisotropic character, which may lead
to new conflicts, racism, segregation, significant weakening of democratic institutions. In these
conditions, special attention and efforts are needed for each country only to formulate and implement
the most concretized action plan for its development. The key issue of such programs is to determine the
development priorities of the country and to develop optimal schemes and regimes for the management
and use of integrated resources to ensure their implementation. Success will be achieved by countries
that are able to balance their goals and aspirations and their own capabilities and skills, or to create the
conditions for sustainable development, which largely depends on the structure and characteristics of
their integrated resources. Another and probably a fundamentally new component of the universal
classification of integrated resources is the so-called "Data resource”, known in recent years as "Big Data"
and whose special place and role in modern life does not require further explanation [10]. Big data is the
fuel for modern analytical research. They explain how consumers can access this data and what they
need to do to make effective use of the data. The main and necessary feature that this resource must meet
is the objectivity of the data and an adequate description of the characteristic phenomenon. The main
trend of the current stage of global development has been clearly identified - a sharp rise in the factor of

integrated resources and its decisive impact on almost all types of global processes.
Key Words: Universal resource classification, development programs, integrated resource management,

optimal resource usage schemes, time-space, energy. Promotion and partial resources. Data resources,

data structuring, unified development process.
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APAJIbCKUY PETVOH: ITEPCIIEKTUBBI YICTIOJIb3OBAHUA
COJIECOAEPKAINETO Y PACTUTEJIBHOTI'O CBIPBHA

HcaeBa A.Y.
IOxH0-Kasaxcranckuii yauBepcuTer nM.M.Ayasosa/lllsiMkenTckuii yausepcurer, T.11IsMKenT,

Kasaxcran

Opuum w3 riaaBHbIX GorarctB Pecmy6nuku KasaxcraH sBisgercs MuHepaIbHO-ChIpbeBas 0asa.
OHeHKa HPI/IpO,ILHI:IX pecprOB, "X 3aI1acos, ,ILO6]'>I‘-II/I nu paHI/IOHaHBHOI‘O HCIIOJIB30BAHUA CTAHOBUTCA
BYKHOU 3a/1a¥eH I PasBUTHUSA U DKOHOMHUYECKOTO POCTa Hawero rocyzapcrsa. Heobxomumo orMeTHTs,
YTO palMOHATbHOE WCIIOIb30BaHIe IIPUPOJHBIX PECYpCOB, BKIIOYAas MHHEPAIBHO-CHIPbEBYIO 0asy,
[OZpa3yMeBaeT MaKCHMAIbHO IIOJIHOE H3BJIE€YeHHWEe BCeX IEHHBIX KOMIIOHEHTOB C HAaWMEHBIINM
HW3MEeHEHWEeM pPeCypCHOIO IOTEHIWana ¥ COCTOAHWA OKpyxaromeit cpexpl [1]. Kasaxcran wumeer
PasBUTYIO MIHEPAIbHO-CHIPEEBYIO 6a3dy, IPU DTOM, IO 3amacaM IIOJIe3HBIX MCKOIIAeMbIX PeCIyOIuKa
3aHMMAEeT LIeCTOe MeCTO B MUpe. B mepcmekTuse Gosblioe 3HAY€HHE MTPHUOGPETAIOT TPOTHO3HBIE 3aTTaChl
TIOJIE3HBIX MCKOTIAEMBIX, K KOTOPBIM MOYXHO OTHECTU U MECTOPOXKAEHUA Pa3IMYHBIX COJIei. ApaabCcKoe
MOpe ¥ CHCTeMa 03ep, PAaCIONIOXKEHHBIX BOKDYT, IIPEJCTABIAIOT CO00M MHUHEpaIbHO-ChIPHEBYIO Gasy
PasIHMYHOTO COIECOAEPIKAILETO ChIPhS, HAYMHAS OT PA3HOOOPA3HBIX THIIOB COJIEH ¥ 3aKAHYNBAS BUAAMMU
Paribl, UJIOB U, YTO BAXXHO OTMETHUTH, OTXOJBI MOCJIE TIepepaboTKU UCXOZHbIX cosel. Ocobblit mHTEpeC
IpescTaBisieT coneHoe o3epo /Jlykakcel-Kibrd, KoTopoe B pesysbraTe BBICHIXaHHS IIPEBPATHIIOCH B
MeCcTOpOXZeHue conu. HecMOTpss Ha JOATYI0 MCTOPUIO M3YYeHUs CHCTEM O3€p U CaMOro ApasbCKOro
MOPpSI, PAL YCTAHOBIEHHBIX IAPAMETPOB XUMUYIECKOT0, MUHEPAIOTHYECKOT0 U MUKPOOHOIOTUIECKOTO
cocraBa  Mmectopoxpenus Jhxakcel-Kimbra  TpeGyer  NONONHUTENBHBIX  HCCIENOBaHWM. — JTa
HEOOXOAUMOCTh TPOAMWKTOBAHA TOWCKOM PAlMOHATBHOTO WCIIONb30BAHMA BCETO IIOTEHIMAsa
MUHEPaJIbHO-CHIPbeBOil 6a3sl.

B oroif cBf3WM, UeNBI0O HCCIENOBaHUA OBUIO W3ydYeHWE BO3MOXXHOCTHUHICIIOTB30BAHS
COJIECOZEPIKAIIETO CBIPhS OCTAHIEBOTO 03epa JKbIKChI-KIIbIY U IeKapCTBEHHBIX paCTeHMI AParbCKOTO
PEruoHa [ UCIIOMB30BAHUA B KOCMETOJIOTUYECKUX LEIAX.

OG6BEKTH ¥ METO/IEI MCCJIENOBAHMS

O6wexTom mccmezoBaHng ObLI0 TeppuTopus MecTopoxaenus [xakcel-Kisrd, pacnosnoxeHHOro
B ceBepo-BocTOYHOM Ilpuapanbe, K ceBepo-BOCTOKY OT 3anuBa Capsi-Haranak ApanbCKoro mMops, H
saHnmatomero /Jlxkakcel-Knsrackyro korroBury. Kpome TOro, B HCCIeZOBaHMAX MCIIOTB30BAaHO
COJIeCcOZeprKaliee ChIpbe MECTOPOXKEHIS: TAJIUTHEIE, CYIbdaTHbIe, MATHHEBbIE, CMEIIaHHbIe COJIY, Pana,

UL
2 2
ITnomanp CeBepHoro GacceiiHa ¢ octpoBamu - 19,21km , Ge3 octpoBoB — 18,97xm . [Inomazs

IOsxmoro 6acceitna Goiee 351<M2 (6e3 ocTpoBOB). PaiioH MeCTOpOXIeHII TPUHAIEKUT K 30HE IIYCThIHD
M TIOJYIyCTHIHB, IJe CpeAHErofloBOe KOJIMYeCTBO OCAZKOB cocTaBiseT 126-182 MM, IOHIDKAsICh B
3acynuIuBble rogsr 1o 64-70 mwm.

Teosrorugeckme nccregoparma npopogunuck TOO «OHMKC» no 3akazy AO «Apanrys». Mayuenne

MECTOPOXIEeHHNA Ha I‘JIY6I/IHY IIPOM3BOLVIJIOCH 6YPOBBIMI/I ckBaxkuHaMu. OOBEMBI Pa3BegOIHOTO 6YPEHI/I}I
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cocraBwin 392 ckBaxxuns! (847,5m), B Tom umncie Ha IOxxHoM Gacceitne 252 ckBakuubl (494,5M) u Ha
CeBepHom 6bacceiite 140 ckBaxxus (352,5M).

Merozsr gugdepernraIsHOrO TEPMHIECKOTO aHAIH3d H JHOQEPEHIHATPHOH CKaHHPYIOLEH
KajopHMeTpHH  ObLIM  WCIIONB30BAHBI  JUIA  M3yYeHMA  XMMHYECKOTO, MMHEpPaIbHOTO U
MUHEPAJIOTUYeCKOTO COCTABOB COJIECOTEPXKALIETO CHIPbA. AHAmu3bl INpOBefJeHBl B Il03HAHBCKOM
rocyacTBeHHOM yHuBepcurere uM.A.Murikesuua (ITosmbura).

Muxpobuosoruyeckoe o0CI€ZOBAHHE TPOBOJWUIM COTJACHO IIPHHATHIM B MHMKPOOMOJIOTHH
MeTOZMKaM C U30JIAI[el MUKPOOPTaHU3MOB Ha COOTBETCTBYIONIMX TUTATEIbHBIX CPeJIaX C COZepKaHueM
1,0% NaCL: rerepotpodsr —aa MITA, suTepobakTepuu —Ha cpefie DH0-I110CKMpeBa, MUKPOMULIETHI-HA
cpene Yamexa.

Crarncrmgeckme —aHanH3bl. DKCIIEDUMEHTHI IIPOBOJMIM B TPEXKDAaTHOH  ITOBTOPHOCTH,
PaccuursiBanu BennauHy craHzaprHoro orkinoHeHus npu 0.95>P>0.80. Crarucrudeckyio o6paboTKy
IPOBOAUIM C IOMOIIBIO IIAKeTa CTaTHUCTHYecKux mporpaMMm MicrosoftExcel Ha mnepconamsHOM
xomibiorepe «Pentium-IV».

PesynpTaThI HMCCIemOBaHMIE M MX 06CyKAeHUe

Mecropoxgenue Jlxakcel-Kiabra mpuypoueHO K COBpeMeHHBIM O3EDHBIM OTJIOXKEHMAM. Bce
COJITHBIE 03épa MECTOPOXKAEHUA IO UX PEKUMY, COCTAaBY COJIEBBIX 3aJeXKeil 1 0COOEHHOCTAM TreHesHca,
IeJIATCA Ha TPX OCHOBHBIX THIIA: MUPAaOUIHTOBbIE, TEHAPJUTOBbIE U TAIIUTOBbIE. Y CpelHEHHEBIE TAHHbIE
110 KOMIIOHeHTHOMY cocTaBy CeBeproro/IOxHOTO 6acceifHOB BBITIAZAT caenytonM oopasom, %: NaCl-
92,23/92,27; Ca -0,46/0,74; Mg -0,64/0,40; SO,-2,4/2,4. Munepanoruyeckas XapaKTepUCTHKa TaTATOBOTO

IIacra mpezcrasiena, %: ramurom —90-96, srrcomurom -1,2-2,6, mupabunutom -0,2-1,9, runcom-0,2-1,4.

Meromamu nuddepeHIaIbHOTO TEPMUIECKOTO aHaIu3a U HuddepeHINanbHON CKaHUPYIOLIeiH
KaJIOpUMeTpUH ObLIO YCTaHOBJIEHO, YTO B ICXOJHOM COJIECOZEPIKAleM ChIphe MeCTOpoXKgeHu /I>xakchi-
Kisra mpucytersyer NaCl ot 98,8 no 99,4% Na2COs, CaSOsx2H20, Na2SOs4, Na2SiO4. B otzmenpHbIX
06pasiax MpUCYTCTBYIOT MIHepassl 60jIee CI0XKHOM CTPYKTypsI Kak acrpaxanut (Na2Mg(SO4)2 x4H20).
Hexotopsie o6pasisl coseil npepcTaBisaoT coboii cmecs ramurta (NaCl), actpaxanura (Na2Mg(SO4)2-
4H>0), rexcarugpuna cynbbara mMaraus (MgSOs x6H20), rumca (CaSOsx2H20) u cynsdara Harpus
(Na2SOs4), pegmonoxkurensuo B Buze mupadwinra (Na2SOs x4H20).

WHTepec mpeCTaBIsioT OTXOAbI IIPOM3BOJCTBA IIOBAPEHHOM COIH 3TOTO MECTOPOXKIEHHI, KOTOpPbIe
cogepxar 65,5% xnopunos (NaCl), 24,5% cynsdaros (CaSO4x2H20 1 Na2SOs), 6,5% xapboHaTOB HaTpHs
(Na2CO03), 3,5% cunukaros Hatpus (Naz2SiOs).

ITomumo 3TOTO, MECTOPOKEHIE pacioaraer GOJMBIINM 3a[1ACOM JOHHOM MIUCTOM IPS3H, KOTOPOe
II0 IIPOUCXOXAEHHUIO ¥ XMMUIeCKOMY COCTaBY OTHOCHUTCS K MaT€PUKOBOMY HJIOBO-CYIbPUIHOMY THUIY,
B COCTaB KOTOPOil BXOJAT IIECOK, IJINHA, CEPHUCTBIE COENWHEHUsS >Xeje3a, KOJJIIOWJHbIe BelleCcTBa
MUHEpaJbHOTO M OpPraHHYecKOTo IpoucxoxaeHus. KoiaumdectBo Bompl Koiebjercsi B IIpefesiax
37,5+3,5%. VloHHSbII coCcTaB pacTBOpa XXUAKOI (assl rps3u mpefcTaBater: HaTpus — oT 1,99 mo 18,12%;
cynbdar- uoHa ot 25,7 1o 44,23%.; xansuua- ot 1,11 mo 2,16%.; maruus — ot 3,89 no 4,24%.; xanus — oT
0,78 mo 1,11%.; xapbonat -uoxa— ot 0,22 mo 0,57%.; xnopa— ot 1,89 no 3,11%. Kpome Toro, ona cogepxut
60IB1IIOE KOTMYECTBO MUKPOIIEMEHTOB.

Oco6bIif MHTEpecC Ipe/CTaBIAeT pala - KOHIEHTPUPOBAHHbIH PACTBOP COJEl, MPONMUTHIBAIOIIUIL
3 0 0
cosessle 3anexxu. [LtorHocTs pamsr: 1,15-1,40 r/cm mpu Temneparype ot +7 C mo -16 C. BogopozHsrii

3
mokasatens (pH) — 6,79-7,33. Munepanuzamus pansi — 299,29-428,18 r/am ° 1719 n3y4eHUSBETUIHNHEBI
HCIIapeHUs palbIHaKa X oM u3 6acceitHoB (CeBepusrii u IO HBIIM) 6b1I0 06YCTPOEHO IO [[Ba UCIAPHUTEIII

IJIA pamsl (paccosIoB) U IIPeCHO BOAbI. 3aMepsl U pacuéTsl I0Kasaiy, uTo B CeBepHOM OacceiiHe 3a CyTKU
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2
00BEM ucnapeHuii panst cocrasiuter 3,343 1/m , B IOxwHowMm Gacceitne - 4,020 11/m2, mpu aTOM rof0BOIM

3
00BEM mcmapeHuil pambl Mo GacceifHam, cocramiser, MiaH.M : CeBepHsiit 6acceitn — 20,26; HOxmbIit

Gacceitn - 53,41.

HecmoTps Ha u3BeCTHbIE aHTHCENTHUYECKHE U OTOEIMBAOLIME CBOMCTBA COJIM, HACHILIEHUE KOXU
MUHepajaM¥, MaKpo M MUKDOIJIeMeHTaMU, YCKOPEeHWEe pPEreHeparHH TOBPEXJEHHBIX TTOKPOBOB M
CTUMYJIMpPOBaHIe BereTaTHBHOM HEepPBHOM CHCTEMbI, NAHHBIM KOMIIOHEHT He3aCIy)KeHHO o6oijeH
BHuMaHueM [2]. M3BectHO npumenenue coneit u rpsseit Mepreoro mops, osep Opannnu u I'aGona B
KOCMEeTOJIOTHYeCKUX 1ensx[3,4], mpoBegemsr WCCIeAOBaHWI, CBS3aHHBIE C HCIIOJb30BAaHUEM
MUHepaJbHOH BOASI MepTBOrO MOpS AJIS 3alIUTHL KOXKU OT 3aTPA3HIIOWINX aTMOChepy MHTPeAUeHTOB
[5]. JlaGopaTopHbIe SKCIIepHMEeHTHI IOKA3aIH, YTO COJIM, pala U riauHa o3epa Jpxakcsi-Kibra geiicteyor
ryOUTeTHHO Ha OPTaHU3MBI-TULPOOUOHTSHI, B T.4. IIATOTEHHYI0 MUKpodIopy [6].

I paniioHaIBHOTO UCIIOIb30BAHI BCETO ITIOTEHITMAIa MUHEPATbHO-CHIPheBOil 6a3bI HEOOXOAUMO
YUUTHIBATH ¥ pACTHTEIbHbIE PeCYPCHI peruoHa. B HacTosIee BpeMs B IIyCThIHE ApaiKyM Ha TEPPUTOPUHI
Kazaxcrana saperucrpupoBano 342 Buza COCYyIUCTBIX pacTeHUE, OTHOCAIUXCA K 43 cemetictBam u 170
pozam. K Benymum cemeticrBam orHocsrcs: Chenopodiaceae (83 Buza), Asteraceae (45), Brassicaceae
(32), Fabaceae (22), Poaceae (19), Boraginaceae (13), Cyperaceae (5), Apiaceae (5). Cpeznu Xu3HEeHHBIX
dopm mpeobramaior opuHomeTHUKH (41.5%), TpaBsuucrtsle MHOrojeTHuUKH (31.9%) uM KycrapHUKH
(16.7%). Hccneposanua Jumeesoit/I.A. u IlankpatoBoit M. [7] moxasanu, uto ¢opa ApambcKoro
moGepexxbst HacuuThIBaeT 414 BumoB, oTHOCAmUXCS K 43 cemeiictBam u 192 pomam. Hamu cocrasnen
KOHCIeKT (JIOpHI JIeKapCTBeHHBIX pacTeHuil IIprapanss, mpencraBieHHBIN 56 BUJAMM PAacTeHHH U3
KOTOPBIX, K ceMmeiicTBaM Asteraceae oraocurcs 25%, Poaceae 32%, Amaranthaceae 22%, Tamaricaceae
21%. Meromom TBepAodasHOH MUKPOSKCTPaKIIIH u KOMILIEKCHOH IBYXMepPHOM
razoxpomarorpadudaeckoit macc-crexkrpomerpun  (SPME-GCxGC-ToFMS) 6sur ompezseneH cocras
OGUOJIOTMYECKHX AaKTHUBHBIX OpTraHUYeCKMX COeJUHEHWN (UTOMACChl TAaKUX BUOB pPacTeHUI,
kakArtemisiaalbal., Achilleamillifolium L., EleaguscommutateBernh.exRydb., PsoraleadrupaceaBunge.,
ArtemisiacinaO.Berg., ThymusvulgarisL., Morusalba L., Salviapratensis L.,Glycyrhizaglabral.,
TanacetumvulgareL.,PolygonumaviculareL.,AlhagipseudoalhagiGagnebin., Peganumharmalal.,
KOTOpbIE COCTaBIJIA OCHOBY JIEKAPCTBEHHOTO KOMIIOHEHTa KOCMETHYeCKOH Ipoaykuuu. [lis 3ameHsI
HCKYCCTBEHHBIX OTAyLIeK OBITM  MCIIOJAB30BAaHBL OKCTPAKTHl  9(hUPO-MACIHYHBIX pacTeHUH
Syringavulgaris L., Menthaarvensis L., Aesculushippocastanum L.,MelissaofficinalisL., SambucusnigraL.,
Robiniapseudoacacia L., Rosacaninal..

Paspa6orano 6onee 10 mpOTOTHUIIOB KOCMETOJIOTMYECKOH IPOAYKIIMHM, BKJIIOYAIONIVE CONH JJIL
BaHH, CKpalbl, MacKu, MbUIA M T.J., U3y4eHO WUX BJIMAHME HA COCTOSHHE Pa3HBIX THUIIOB KOXU.
IIpegsapuTenbHO  IOTydeHHBIE  pe3ysIbTaThl  IIOKA3hIBAIOT — IIePCHeKTUBHOCTh  MCIIONb30BaHUA
OTEYeCTBEHHOTO COJIECOJIePXKAllleT0 ¥ PACTUTEIBHOTO CHIpb U HeOOXOZMMOCTh JaJbHeHIImx
HCCIeJOBAaHUH B PAIMOHAJIBHOM MCIIOIB30BAHUU BCErO IOTEHLIMAJa MHHEpaIbHO-CHIPhEBOM 6a3bl
mecropoxzgenua Jxakcel-Kibra u mprmreratomeit Teppuropuu. CoueTaHre PacTUTeIBHBIX U COJEBBIX
PecypcoB IIO3BOJIHMT pa3paboTaTh IMMPOKUIH aCCOPTUMEHT KOCMETOJOTMYeCcKOH IPOJNYKUIWH IS BaHH,
npumModek ¥ monockaHui. IlonmydyenHas wnHdoOpManusa pgaeT OCHOBaHME /JIA IIPOTHO3MPOBAHUA
IepCIIeKTUB MCIIONb30BAaHUA  COJIECOJePKaIluX U PACTUTENBHBIX PECypcOB B KypOPTHO-
6aIbHEOJIOTUYECKOM JIEYeHUU U CO3JaHUU KOCMETOJIOTMYeCKOTO IPOM3BOJCTBA [JIS MHHOBALILOHHO-

HHAYCTPHUAJIBPHOTO PAa3BUTHA HPI/IapaJII:CKOI‘O permnoHa.
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3axmoyeHve

ITpoBeneHHBIN aHANIN3 COCTOSHHA MHHEPATbHO-ChIPheBOii 6asbl MecTopoxaeHu JIxxaxchi-Kimbra
B ApaJIbCKOM peTrHOHe II0Ka3aJl IIMPOKUI AHMAIIa30H BO3MOXKHOCTEH MCIIOIb30BAHUSA COJIECOePrKaIero
coIpba. KpoMe TOro, B perroHe NMeIOTCS BCe IIPEeAIOCRUIKY [JIA Pa3BUTHA KOCMETOJIOTHYECKOI OTpacyy,
IJle Ha OCHOBE COJIECOZIEPXKAIeT0 X MECTHOTO PaCTUTEIBHOTO CHIPbA MOXKHO IPOM3BOJUTH UIMPOKUIA
aCCOPTHMEHT KOCMETOJIOTHYEeCKOM IPOAYKIIUH, YTO MO3BOJIUT He TOJBKO PAllMOHAIBHO HCIIONB30BATh
MHUHepaJIbHO-ChIPheBYIO 6a3y MecTopoxaenus JIxakcwi-Kibsrd, HO GyzieT cIOCOGCTBOBATH CHIDKEHHIO
COIIVAIBPHON HAIPSXXEHHOCTH B PETHOHE 3a CYeT CO3[aHUA TOIOTHUTEIbHBIX PaOOTIIX MECT.
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csipbsi» (2018-2020 r.t.).
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IOxHO0-Kasaxcranckuii yausepcuter uM.M.Ayaszosa/lllsrMkeHTCK I yHUBepcuTeT, I.lIIsIMKeHT,
Kaszaxcraun
Annoranus

PanmonanpHOe MCHOIB30BaHNE MUHEPAIbHO-CHIPHEBBIX PECYPCOB CTAHOBUTCA BaXXHOH 3amadeit

IS pasBUTHA U dKOHOMHYeckoro pocra Kasaxcrana. Ilensio wmcciezoBaHus ObLIO H3ydeHUe
BO3MOXXHOCTHM HCIIOJIB30BAHMS COJIECOZEPIKAIETO ChIPbs oOcTaHueBoro osepa JDxerkcsi-Kiasia u
JIEKapCTBEHHBIX PacTeHuil ApajbCKOTO pPervoHa IJIs HCIIOJb30BAHUA B KOCMETOJOTHYECKUX IeJIAX.
leosmoropasBemouynsle MCCIENOBaHUS IIOKa3aldu, dYTO COJIEBOE MeECTOPOXKJAEHUe IIPeLCTaBIeHO:
aCTpaxaHWTOM, MHUPAOHUINUTOM, TEHAPAUTOM, PACIOIOXEHHOM Ha CJIO€ M3, JIOKEM  COJISHBIX
OTJIOXKEHUH ABJIAIOTCA TEMHO-KOPUYHEBbIe TJIMHBI, peXe - [JIMHICThIe TecKu. MHTepec mpezacTaBiiioT
OTXOZBI ITPOU3BOZCTBA IIOBAPEHHOM COJIM 3TOTO MECTOPOXKAeHU, cogepxxauue 65,5% xmopumos, 24,5%
cynsdaros, 6,5% kapbonaroB Harpud, 3,5% CHIMKATOB HaTpuA U JOHHBIH COJECOAEpKAIUil WII,
MMeIOLINH CIeAyIOMUI HOHHBIH cocTaB: HaTpus — ot 1,99 no 18,12%; cyasdar- uona ot 25,7 no 44,23%.;
kansiusa- ot 1,11 o 2,16%.; maraus — ot 3,89 no 4,24%.; xanus — ot 0,78 o 1,11%.; xkapbonar -moHa—
ot 0,22 mo 0,57%.; xmopa— ot 1,89 1o 3,11%. Kpome TOr0, BO3MOXXHO MCIOIB30BaHUE PAIBL C TAKUMU
ITOKa3aTeIAMHU: INIOTHOCTE: 1,15-1,4 r/cM3 mpu remneparype ot +70C mo -160C, BomopogHBIi ITOKa3aTeIb
(pH) — 6,79-7,335, munepanusanus pambl — 299,29-428,18 r/mm3. CocraBieH KOHCIEKT (hropsl
JIeKapCTBeHHBIX pacreHuil [Ipmapanes, mpencraBiaeHHBIN 56 BUIAMH PpacTeHMI M3 KOTOPHIX, K
cemerictBaM Asteraceae orHocutca 25%, Podceae 32%, Amaranthaceae 22%, Tamaricaceae 21%.
Metomom TBepzo(}asHOM MUKPOIKCTPAKIIUN M KOMIUIEKCHOM ABYXMepHOH ra3oXpoMarorpaduyecKoi
Mmacc-crektpomerpun (SPME-GCxGC-ToFMS) npoananusupoBaiu 6MoxuMudecKuii coctas 13 BuIOB
pacTeHuit, COCTaBIAIOUINX OCHOBY PACTUTEIBHOTO KOMIIOHEHTA KOCMETUYECKOH IIPOSYKIIUHY, U BBISBIIIN
ot 196 no 207 BuzmoB dheHOIBHBIX coemuHeHui. B IIprapanbckoM perruoHe UMeIOTCs BCe OCHOBAHUA IJIs
PasBUTHUA KOCMETOJIOTMYECKOM OTpaciy, 4dYTo OyAeT CI0COGCTBOBATh CHIDKEHHUIO COIIMAJIbHOM
HAIPOKEHHOCTH B PETMOHE 3a CYeT CO3JaHHUSA [ONOJHUTENbHBIX pabodyux MeCT M YIyYLUIEeHHIO

S0JIOTMYECKOM CHTyalluu B PETHUOHE.

Kniogessle ciosa: MeCTOpOXJAeHue ,ZL)KaKCI:I—KJILI‘I, cojliecozeprkaiiee CoIpbe, rajJrTHAsd COJIb,

cynbdaTHas COJIb, palla, MUHEePaIbHO-ChHIPheBbIe PecypChl

ARAL REGION:PROSPECTS OF USE SALTCONTANING AND PLANT RAW

MATERIAL
IssayevaA.U.
M. Auezov South Kazakhstan University/Shymkent University,
Shymkent, Kazakhstan

Abstract
Rational use of mineral resources is becoming an important task for the development and
economic growth of Kazakhstan. The purpose of the study was to study the possibility of using salt-
containing raw materials of the Jyksy-Klych remnant lake and medicinal plants of the Aral region for
use for cosmetic purposes. Geological exploration studies have shown that the salt deposit is represented
by: astrakhanite, mirabilite, tenardite, located on a layer of silt, the bed of salt deposits are dark brown
clays, less often clay sands. Of interest are the waste products of the production of table salt of this

deposit, containing 65.5% chlorides, 24.5% sulfates, 6.5% sodium carbonates, 3.5% sodium silicates and
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bottom saline silt having the following ionic composition: sodium — from 1.99 to 18.12%; sulfate-ion
from 25.7 to 44.23%.; calcium - from 1.11 to 2.16%.; magnesium — from 3.89 to 4.24%.; potassium — from
0.78 to 1.11%.; carbonate-ion — from 0.22 to 0.57%.; chlorine — from 1.89 to 3.11%. In addition, it is
possible to use brine with the following indicators: density: 1.15-1.4 g / cm3 at temperatures from +70C
to -160C, hydrogen index (pH) - 6.79-7.335, brine mineralization - 299.29-428.18 g / dm3. A summary
of the flora of medicinal plants of the Aral Sea region has been compiled, represented by 56 plant species
of which 25% belong to the Asteraceae families, Poaceae 32%, Amaranthaceae 22%, Tamaricaceae 21%.
By the method of solid-phase microextraction and complex two-dimensional gas chromatographic mass
spectrometry (SPME-GCxGC-TOFMS), the biochemical composition of 13 plant species that form the
basis of the plant component of cosmetic products was analyzed and from 196 to 207 types of phenolic
compounds were identified. There are all grounds for the development of the cosmetology industry in
the Aral Sea region, which will contribute to reducing social tension in the region by creating additional

jobs and improving the eological situation in the region.

Key words: Dzhaksy-Klych deposit, salt-containing raw materials, halite salt, sulfate salt, brine, mineral

resources.
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PRESENT CONDITIONS OF FORESTS OF GEORGIA AND EXISTED CHALLENGES

TamazPatarkalashvili
GTU The Center Studying Productive Forces and Natural Resources of Georgia
Senior Researcher

Abstract

Major part of forests of Georgia are degraded and need rehabilitation. Most of all have been
degraded beech forests due to their valuable wood. It has historical and economic reasons that began in
early centuries and continue nowadays. The new wave of degradation was observed just in last decades
too, in 2006-2012, when long-term licenses for forest exploitation have been given to foreign
businessmen. It wasn’t as profitable for the country’s budget as the government expected though had
adverse ecological effects and increased beech forests degradation. To rule out such voluntary decisions
of governments in future we must develop the real sustainable forest management based on

internationally admitted principles of sustainable forest management instead of declarative one which
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will be defended legally and won’t allow any government to take decisions resulting in deterioration of

forest ecology, degradation and lost of biodiversity of the country.

Keywords: degradation, forest, sustainable, resource, beech, ecology, logging, certification, biodiversity.

OUTOMEJIMOPATUBHAA OYNCTKA CTOYHBIX BOJZ PAPMAKO-
KOCMETOJIOTUYECKUX ITPEAITPUATUN

HcaeBa A.Y1, Jlecka B.2, AGy6akupoBaA.3

! [OxxHO-Kazaxcranckus yausepcurer uM. M. Ayssopa/lllsiMKkeHTCKHE yHHBEPCHTET, I. [lIpMKeHT,
Kaszaxcran

?[losransxui yrusepcurer um.A. Muixesrda, Ilossams, [losma

3I0xr0-Kasaxcraackns yrusepcurer um.M.Ay330Ba

B Hacrosmee BpeMs B Mupe 0GOCTPUINCEH IIPOGIEMbI, CBI3aHHbIE C COCTOSHUEM OKpy’Kaioleit
cpeznsi. OfHUM U3 TIaBHBIX3ATPI3HUTENIEN IPUPOABI ABIAIOTCSA JeTePreHThl, HCI0Ib3yeMble B (hapMaKo-
KOCMeTHUYeCKOM IIPOM3BO/CTBe. JlaHHbIe OTXObI 3arPA3HSIIOT IIPUPOJSHBIE BOAOEMBI U IIOYBY, JETydHe
coefyHeHUA 3arpa3HAoT Bo3nyX. C BosHukHOBeHueM B XIX B. MBIIOBapeHHOMH IIPOMBILIIEHHOCTH,
IIPUPOZIHbIE MOIOIIYE CPeCTBA OBICTPO YTPATUIIH CBOE X034 CTBEHHOE 3HAUeHNe.

OO6pasoBaHue 3HAYUTEIHHBIX KOJIUYIECTB CTOYHBIX BOZ B pecnyOnnke KasaxcraH, 3arpsa3HEHHBIX
Pa3IMYHBIMU MOIOLIMIMY CPEZCTBaM, ITOBBILIEHNE TPeGOBAHWY K KAa4eCTBY OYUINEHHBIX CTOYHBIX BOJ,
00YCIOBIMBAIOT IIpUMeHeHNe Pa3HOOOPA3HbIX METOZOB UX OYMCTKU. CHHTeTHYeCKHe IOBEePXHOCTHO-
aktuBHble BeiectBa (CIIAB) mpezcraBisior co6oi OOIIMPHYIO TPYINY COeAUHEHUH, PasjIUIHBIX II0
CBOEI CTPYKType, OTHOCAIIMXCS K PasHBIM KjaccaM. OTH BelllecTBA CIOCOOHBI afcopOHUpoBaThCSI Ha
IIOBEPXHOCTH paszena (a3 ¥ IOHIKATh BCJIEACTBHE 3TOTO IMOBEPXHOCTHYIO SHEPIUIO (IIOBEPXHOCTHOE
HaTsDKeHMe). B 3aBucuMocTu oT cBoiicTB, mposBiteMbix CIIAB mpu pacTBopeHHH B BOZe, UX AT Ha
AHHOHOAKTHBHbIE Bell[eCTBA (AKTUBHOM 9aCThIO ABJIIETCA aHUOH), KATHOHOAKTUBHbIE (AKTUBHOM 9aCTHIO
MOJIEKYJl SBIAETCA KAaTHOH), aM(OJUTHBIE X HEUOHOTeHHbIE, KOTOPHIE COBCEM He HOHU3UPYIOTCA
(BhairiandMohan, 2007) .

OcuoBubiM ucrounukoM CIIAB sBifioTcs Molomue cpefcTBa (JeTepreHTHI) — BeIlecTsa,
yCHUIHBaIONIye Mololiee feiicTBre BOABL. B HacTosIIee BpeMs CyILIeCTBYIOT Pa3InIHbIe METO5I OUUCTKHI
CTOYHBIX BOJ|, COZEPIKAIINX B CBOEM COCTaBe geTepreHTsl. OuucTKa BOABI aficopOiueil Ha YriiX, TAe
aficOpOeHTsI, IIpUMeHAeMble IS OYUCTKH BOAbI, JO/DKHBI YZOBJIETBOPATH DALy TpPeGOBaHUIL: MMETH
GONMBIIYI0 COPOLMOHHYIO €MKOCTh; 00JaZaTh BBICOKOM MEXaHHYECKOH IIPOYHOCTBIO; JIETKO
pereHepupoOBaThCs; HMETh HH3KYI0 CTOMMOCTh. DOJblIas ITOBEPXHOCTh afCOPOLMM CBOMCTBEHHA
BelLlleCTBAM U MaTepHaaM, 00JIaaloUM CHIBHO Pa3BUTON IIOPUCTOH CTPYKTYPOIl MU HaXONAIIVIMCS B
toukoguciepcHoMm cocrosuuu (FarizogluandUzuner, 2011) . B mpomecce OYHCTKHM CTOYHBIX BOJ, OT
IeTepreHTOB MOTYT IIPUMEHATHCSI CIeIyIOLie afCcOpOeHTHI: aKTUBHUpPOBAaHHbIE YIJIM, NOHOOOMEHHbIe
CMOJIBI, HeOpraHWYecKHe OCAAKM, Pa3IMIHBIe COPTa KCKOIAeMbIX YIJel, IIOIMMepHble COpOeHTHI
(Slavov, 2017; Loloeietal., 2019). OcobGoe wmecTO 3aHMMAIOT TIJIUHUCTblE MaTepHaibl, KOTOPHIE
HCIOJIB3YIOTCA [JIE OYUCTKU CTOYHBIX BOJ, OT TSKEJIBIX METAJUIOB, He(pTEIIPOLYKTOB U T.J.

OzHuM u3 IIepCIIeKTUBHBIX HAINPAaBIEHUN MCIIONB30BAHUA KU3HEIEeATeTbHOCTH BBICUIMX
pacTeHU IBIIETCI UX UCIIOIH30BAHNe IIPU OUNCTKe TeXHOT€HHO 3aTpsI3HeHHbIX BoA. ['uapoMakpobuTs

IIO CBOei GHOJIOTUYeCKO IPUpOie ABIAIOTCI MOLIHBIMU (GUIBTPAMU, KOTOPBIE CIIOCOOCTBYIOT IIOJIHOM

88



ouncTke BogHbIX pacTBopoB (Royetal., 2018). MakpoduTs! mnu BhICIIas BOAHASI PACTUTENIFHOCTD BIUSIOT
Ha XuMudeckue U ¢uzndeckue cBoiicTsa Bozsl. OHU CIyXKaT MOUIHBIM OGHOJOTHYECKUM (GUIBTPOM B
IIPOIleCCe eCTeCTBEHHOIO CAMOOYMUINEHHSI BOJOeMOB. MHTeHcHUKALNA IIPOLECCOB CaMOOYHIIEHUS
BOZBI OT Pa3/INYHbIX 3aTPA3HAIONINX BEINECTB C MCII0Ib30BaHKEM BhICIIeil BoAHO# pacturensHocTy (BBP)
B cuMOHMO3€e ¢ IPYTUMU YaCTAMU SKOCHCTEMBI B OOJIBIIMHCTBE CIydYaeB OKAa3bIBAETCS SKOHOMUYHBIM U
3¢ deKTUBHBIM MeTOZOM. B X0zie 5BOTIOLMY paCTUTEIBHOCTD BEIpAabOTaIa PAZ, 3alIUTHBIX MEXaHU3MOB, U
ee TIIPUCYTCTBUE CIIOCOOCTBYeT Ppa3IOKeHHI0 MHOTHX XUMHYeCKUX COeAWHeHui. Bsigensas
OpraHOTeHHBIH KUCIOpOoJ, U aspupys Boxy, BBP cmocoGcTByeT OKHCIEHMIO OPTaHWYECKUX BEIEeCTB
OaKkTepuAMH, OJHOBPEMEHHO WCIIONB3yd IIOJNydYeHHBle IPOAYKTBI pacmaga Aad  CBoei
xusHegesaTensHocTH  (JloryHoBa ¢ coasr., 2012). B HeKOTOpBIX CiIydasdx CTelleHb YJaleHHA
OpraHMYeCKUX IIpuMeceil C IIOMOIIbI0 MAaKpOUTOB BbIllle, YeM IIPYU KCIIOJb30BAHUK IIPOMBINITIEHHBIX
METO/[0B OYMCTKY BOJBI B a9POTEHKAX.

IOr Kazaxcrana xapakTepusyeTcs AJIUTEIBHBIM TeIUIBIM IepuogoM roza. IlpexBapurensHsle
HCCJIeJOBAaHUA TOKa3alu 5()(EKTHBHOCTh MCIIONb30BAHUA MAKPOGUTOB IJIA OYMCTKUA KOMMYHATBHO-
OBITOBBIX U HedTCOAepXKAWKX CTOUHBIX BOZ, (Issayevaetal., 2021), Ho ucIOIB30BaHME JAHHOTO CIIOCOGA
IJIS. OYUCTKY CTOYHBIX BOJ, COJZIePrKall[iX pasjIiyHble BUABL JeTePreHTOB, paHee He H3y4aaoch. B cBs3u
C 3THUM, LeJbI0 JAHHOTO MCCIeNOBaHWA ObIa pa3paboTka (PUTOMETHOPATHBHOTO CIOCO0a OYMCTKU
CTOYHBIX BOZ, (hapMaKo-KOCMETOJIOTHYECKUX IIPeSIPUITHIH

OO6BeKTH ¥ METObI UCCIIeIOBaHKA

OO6BexToM uCCIeNOBaHUA OBLIM  CTOYHBIE BOZSBI, IIOCTyIaiouiye ¢ TeIiosHeproeHTpa 3 Ha
noxanpHble ouucTHBIe coopyxkeHua TOO «IlerpoKasaxcram Oiin IIpomaxrc», pacmosoxeHHBIE B
r.IIsimkenT. CHHTETHUYECKMe MOIOIIHE CPEACTBA B CTOYHBIE BOJBI IIOCTYIIAIOT B PE3yJIbTaTe IIPOMBIBKU
KOTJIOB Pa3lIMYHBIMU JeTepreHTaMu.

ITpoGsr cTOYHBIX BOA, OTOMpPANMCh C IIACTHKOBBIE €MKOCTH C IUIOTHO 3aKPbhIBAIOUIMMUCH
KPBILIKAMHY ¥ IIOMEIIAINCH B TaGOPaTOPHBIH X0NMOAUIBHUK ITpu TeMIteparype < 4,00 C.

Kpowme Toro, B paboTe UCIIOIB30BaHBI THAPOMAKPODUTHI-MeTHOPAHThI ab0opureHHO (aopsr. [t
Ollpefie/leHUsI BUZOBOTO COCTaBa pacTeHMil OBIIa MCIIOIB30BaHA COOTBETCTBYIOIAS JIMTEpaTypa
(MnmroctpupoBaHHsiil onpexenutens pacrenuii Kasaxcrana, 1969; ®iopa Kasaxcrana, B 91, 1961r.).
Ot6op mpo6 pacreHuil NIPOBOSUJICA IIO METOAY MapIIPyTHOTO OOCIefOBaHWSA, C IIOCIeAyIollei
KaMepaIbHOI 06paboTKOil cOGpaHHOTO repbapHOTo Marepuasa B 1ab0paTOPHBIX yCIOBUMIX.

Ot60p npob6 u ruApoXUMHUYeCcKUe aHAIU3EI BOJ, IpoBoAuInCh o yciaosuam 'OCT-os 18826-73,
4388-72, 18293-72, 18309-72, 4245-72, 3351-74, 4979-49, 4151-72 u 18293-73. Cozep:kaHue B BOJHO
cpesie uoHoB Pb2+, Cd2+, Cu2+, Zn2+ ompezenanu Ha komitekce CTA — 1, mo MeToZy MHBEPCHOHHOM
BOJIBTAMIIEDMETPUUM M ATOMHO-afcOpOIMOHHOMY Meromy Ha cmekrpodoromerpe AAS 1. Monm
XJIOPUZOB, Cy1b(haTOB, HUTPATOB U HUTPUTOB (POTOKOIOpPUMETpUIeCKHM MeTooM Ha poromepeKPK -
3-01-30M3 u noHoMeTpuieckuM MeTozoM Ha noHoMepe 11-500.

3uavenus pH, XIIK u BITIK5 ompegenanu coriaacHo cranzapTHeiM MeTofaM (StandardMethods,
2005), B T.u. usmepenue pH mpoBoguaum c wucnombsoBanueM WTWDMultiparameter340i. /[lna
onpeznenenus XIIK 6pur mpumenen Closedrefluxcolorimetricmethod (Method 5220 C) , BIIKs
aHaIu3upoBaIochk coriacHo Method 5210.

CratucTuyecKuil aHANIM3 PE3yJIbTaTOB. DKCIEPHUMEHTHI IIPOBOAWIIK NATh pPa3 B IOBTOPEHUIX,
paccuuThIBaIN cTaHAapTHOe oTkioHeHue npu 0,95> P> 0,80. CraTucTtuyeckas o6paboTKa IPOBOLMUIIACE
C WCITOJIb30BAaHUEM CTATUCTUYECKOTro Iporpammuoro makera MicrosoftExcel ua ITK «Pentium-IV». ITo
KOJIMYeCTBYy M3MepeHUi U B 00Iell AUarHOCTUYECKOM TPYIIe OTpeesiIn CpefHee aprudMeTHIecKoe
(Schabenberger O andPierceF]., 2002).
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PesyspTaTh! MCCAeOBaHMI 1 UX aHAIU3

Ha ocHoBanuu ycraHOBIEeHHOTO (aKTa AOMHHUPOBAHUS OIIPEJENEeHHBIX BHAOB pacTeHUU B
pa3THYHOM IO CTemeHM 3arpsA3HeHHOCTH BomHoii cpene (Issayevaetal, 2019), asddexrtusHO
HCIIONB3YIOMUX TPOPUUECKUN INOTeHIMan OHOTOIA, IIPeAIosIaraloch, 4YTO (UTOPEKyIbTHBAIUIO
CTOYHBIX BOJ, TIPeANpUATHIH (PapMaKO-KOCMETOJIOTUYECKOTO ITPOU3BOCTBAMOXKHO OCYIIECTBUTH B
CHUCTeMe CTyIIEHYaTO PaCIIOIOXEeHHBIX OUOTIPY/IOB, I/ie Ha KAKJOM dTalle OYUCTKY OYLyT MCII0Ib30BaHbI
TaKue BUABI PaCTeHUit, KoTopsle 3G deKTUBHO UCIIOIB3YIOT OIIpefieIeHHble XUMUIECKIe COefUHEeH.

Ha ocHoBaHuMM pe3y/bTaTOB MCCIEZOBAaHUN OBLI BBIABIEHO, YTO KCIIOIH30BAaHUE TPEXITAITHOM
OYUCTKY KOMMYHAJIBHBIX CTOYHBIX BOZ, Pa3IUYHBIMU IpymamMu pacteHuii 3a 30 cyTox sKcliepuMeHTa
ITO3BOJIMJIO CHU3UTD 3arPA3HEHHOCTS BOJHOM Cpefibl OPTaHUYECKUMH 1 MUHEPaIbHBIMU BEIeCTBaMH [0
suavenwii [IJJIK. ITpu sroM guHAMVKa CHIDKEHUS COJNEPXKAHHS 3arpS3HAIOIIHMX BEIIeCTB II0 dTalam
(bHTOOYNCTKY 0Ka3aIach HIDKeCTeSyIouei:

1 oTam OYMCTKM — KCIOJB30BaHHE COOOIECTBA pacTeHuil poronucrHuka norpyxexsoro (C
demersum L.), precra manoro (P. trichoides Cha. et Schlecht. ), pzecra rpebenuaroro (' P. pectinatusL.)
U ppecra mnaBaomero (P. natans L.) 3a 10 cyrox ounmaer Boguyio cpeny or CIIAB na 89,1+8,5%,
opranmdeckux coeguHenuii Ha 70,5+4,9% u muHepanbHbIX - Ha 35+1,6 %;

2 3Tam OYMCTKM — KCIIOJNB30BaHUE COOOINECTBAa pacTeHuil cepaedHuKa rycrouserkoBoro (C.
densiflora N. Gontsch.) u mopyueiinuka cusaposugsoro (. sizaroideum DC.) 3a 10 cyTox ouniuiaer
BOJHYIO CpPeZy OT OpraHUYeCKUX coefluHeHMH Ha 25,5+1,9% u MuHepanbHbIX - Ha 55+3,6 %;

3 oTam OYHMCTKM — MCIIOJIB30BaHME COOOILIECTBA PACTeHUN BEpPOHUKHU TopyueiiHoit (V.
beccabungal.), Beponuku xitoueBoit (V. anagallis - aquatical..) n asosnel kaponuHckoit  (A.
carolinianaWilld) 3a 10 cyTok ouuuiaer BOAHYIO CpeZy OT OpraHMdYecKux coeguHenuit Ha 2,5+0,13% u
MUHepaIbHEIX - Ha 6,4+0,2 %.

B memom, mcmonp3oBaHWEe MAaKpPOGHUTOB CIIOCOOCTBOBATIO CHIDKEHWIO COJEPXKAHHS OCHOBHBIX
3arpsAsHAOMUX BeljecTB Ha 45,9+2,6 — 75,9+4,8%. [Ipu aTtoM BBIABIEHO, YTO PAaCTeHUS B GOIHLUIOM
KOJIMYeCTBe IIOTJIOMAI0T HUTPAaTHbIE, aMMOHUITHbIe (JOPMBI a30Ta U XJIIOPUBL. Pe3ynpTaTs! eXxe[HEeBHBIX
XMMWYECKUX aHaMU30B BOABI OIBITHOTO BapWaHTA BBIABUIM, YTO aKTHUBHBIM IIPOIECC IOTJIOLIEHUS
3arpsA3HAIONUX BeIeCTB PAaCTEeHUAMH IIPOMCXOIUT B II€pBble CYTKHU SKCIlepuMeHTa. B mociemyromux
CyTKax 3TOT IIpoliecC HOCUT Oojilee paBHOMEpHSBIM XapakTep. B 1enoM, K KOHIy SKCIIEpUMEHTa
KOHI[EHTPAI[UX HUTPATOB, HUTPUTOB, aMMuaKa, (pochaToB U XIOPUAOB B BOLHOM Cpefie CHU3UIIUCH B
2,4+0,13 — 3,1+0,25 pasa, 4TO CyleCTBEHHO OTPAa3WJIOCh Ha TEMIIaX OMOXMMUYECKUX IIPOLECCOB.
IToxasarens BIIKsBomuoit cpeaprsa 10 cyTok skcrmepuMeHTa yMeHbWIMICH Ha 56,7+3,5%. 3a sror xe
[IEPUOZ, CHIDKEeHMe KOHIEHTPAI[Md HMOHOB CBHHIA, KaAMHUiI U He(TEIPOLYyKTOB B BOJE COCTaBUIIO
25,2+1,6, 19,4+0,54 u 32,3+1,9% coOOTBETCTBEHHO.

Boinu  ompegiesneHsr mapameTpsl  GUTOMENTMOPATHBHON OYKMCTKHA CTOYHBIX BOZ, (hapMaKo-
KOCMETOJIOTHYeCKUX TpeAupusaTeii (Tabmuua 1).

Ta6ma 1
ITapamerps! (prrroMeIMOPaTHBHOM OYUCTKY CTOYHEIX BOJ, (h)apMaKO-KOCMETOJIOTMYECKHX IPefITPHUATHI

Q 0 o
Jtan cuctemsl | CocTaB ruapodu- o K Yo CHIDKeHUA ITOKa3aTelen
3] -
OYUCTKHU TOmeHo3a | = § g A = 3arpssHuTeNeH
o 8 © O ISR
CTOYHBIX BOZ = 2 =S| 28 CITAB pocdatsr XIIK | BIIKs
< O o w
[aW g — 2 ¥ B
g &)
Mexarnyeckas 10,0 m2 1,5 1,5 - - - -
OYMCTKA
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(pemretka,
TIeCKOJIOBKa,
TIepBUYHBIN
pazuaIbHBIN
OTCTOMHUK)
Cramusa Axtusupii i | 5x10 | 3,5-5,0 1,5 |75,8+7,4 |71,0£7,0 61,5+ |55,2+5,3

BSIOXUMHUIECKOH 6,0

OYHCTKHU:
A9pPOTEHK
Buonpyz 1 | CoobuecTBo 10x30 0,7x1,0 | 0,1-0,2 |78,8+3,4 |69,6+6,3 45,5+ [65,8+5,5

POTOIMCTHHKA 3.3

HOTPYKEHHOTO
(C. demersum L.),
paecra maioro (P.
trichoides Cha. et
Schlecht.), pmecta
rpe6enyaroro (P.
pectinatusL.)n
paecta
maBarouiero (.
natansL.)
Buonpyz 2 | CoobuecTBo 8x20 0,7x1,0 0,01- (93,8+4,9 [89,7+7,4 85,2+ |78,8+6,5
cepAeYHUKa 0,015 6,3

I'yCTOL[BETKOBOTO
(C. densiflora N.
Gontsch.) u
IIOpy4YeHHKa
CH3apPOBHUHOTO
(S. sizaroideum
DC.)

Buonpyz 3 | CoobuectBo 5x10 [1,0x 1,5 0,1-0,2 99,5 98,3 99,1 95,3

BEePOHUKHU

nopyuetizoii (V.
beccabungal.),
BEPOHHKU
kroueBoit (V.
anagallis -
aquatical..) n
a30JLJIBL

KapoJIMHCKOH (A.

carolinianaWilld)

Takum 06pa3oM, Ha OCHOBAHUU IIOJyY€HHBIX De3YJIBTATOB MCCIENOBAHUA, HMOJOOPAaH COCTaB
(UTOLIEHO30B U3 PaCTeHUH MeCTHOH (JIOPHI U pa3paboTaHa cxeMa TPEeXdTAITHOH (PpUTOMeTHOpaTUBHOM

OYMCTKH CTOYHBIX BOJ (1)apMaKO—KOCMETOJIOI‘I/I‘-IECKI/IX HPEHHPHHTHﬁ, HCITIOJIB30BAHHE KOTOPOﬁ
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IIO3BOJIUT OYHCTUTHh BOABl 10 75,9+4,8%. BrigBieHO, YTO aKTUBHBIN IIPOIECC IIOTJIOMEHUS
3aTPA3HAIONINX BEIeCTB PACTEHUAMM IIPOMCXOAUT B II€pBble CYTKU SKCIIEPUMEHTA, Jajiee TUHAMMKA

OYUCTKU HOCHT O0Jlee paBHOMEPHBIH XapaKTep.
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Abstract

The revitalization of the valleys and channels of small rivers is one of the priority areas in urban
ecology, taking into account the basin approach and the implementation of comprehensive improvement
measures. The article presents successful projects in the field of fragmentary revitalization of small rivers
in several countries of Central Europe, aimed at recreating natural areas and restoring cultural heritage
to the level of the period preceding the industrial development of this region. Such programs include
not only measures aimed at improving the quality of water in rivers, but also the reconstruction of
hydraulic structures on it, traditional for this period.

The article assesses the current state of the Tbilisi hydraulic network from the point of view of
anthropogenic impact, which is considered very alarming, since the valleys of small rivers are currently
heavily transformed, prone to landslide and erosion manifestations, some sections of water protection
zones are littered, there are illegally placed buildings, some sections of river channels littered with trees
and debris representing industrial, construction and household waste.

The work also concludes that only by carrying out fragmentary revitalization is it possible to
renature the valley and the channel of micro-inflows of the Kura River and the creation of so-called

»ecological corridors®.

Key words: Small rivers; Valleys and riverbeds; Urbanized areas; Fragmental revitalization; Ecological

corridors.
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Abstract

The modern stage of society and economic development is characterized by a growing trend of
water demand, which is becoming increasingly difficult to meet with available resources. Providing the
population with clean, quality water resources and the acute shortage of fresh water already identified
in the world is one of the global problems. Water resource is one of the main national treasures among
the diverse natural resources of Georgia. With an average annual freshwater layer (810 mm) formed on
the ground, Georgia ranks one of the first countries among the former Soviet republics, and in terms of
renewable water resources, it ranks 87th among countries in the world. Georgia's water resources
(Eastern Georgia's water supply is 10 billion m3, in western Georgia - 50 billion m3) are widely used in
all sectors of the country's economy. Water consumption is especially important for the needs of the
population for drinking and irrigation of lands. The index of water resources utilization and exploitation
(total annual water consumption (in percentage) of renewable fresh water compared to long-term
average annual volumes) is low in the country and is only 4%, although the total annual average rate of

fresh water use is increasing every year.

Key words: Drinking water, drinking water, groundwater, wastewater, hydro-amelioration water.
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BBIBPOCBI B ATMOC®EPY BEHIECTB, OTXOJAINX OT CTAIIMOHAPHBIX
MCTOYHUKOB U3BECTKOBOT'O 3ABOJIA TYPKECTAHCKOM OBJIACTU

KA3AXCTAHA
IlepueGaesXX.II.
nmokropaHT 1 xypca (OxHo-Kazaxcrarckuii rocyapcTBeHHbIH yHUBepcuTeT uM. M.Ays30Ba, T.
[MTermkenT)
Hcaepa AY.

HayYHBIN PYKOBOZHTEB, 1-p 610 HayK, mpodeccop IOxno-Kaszaxcranckoro yHuBepcHuTeTa
rM.M.Aya308a, r. [IIsIMKeHT

Dr. Mahmood-Ur-RahmanAnsari

3apyOeXXHBIi HayYHBIH KOHCYJIBTAHT, Ipodeccop

(Department of Bioinformatics and Biotechnology of the Government College University, Allama
Igbal Road, Faisalabad, Pakistan.)

ITpenmpuarue TionpKy6acckuil M3BECTKOBBIIH 3aBOJ, PACIIOJIOKEHO Ha PACCTOSHUU, YIAJTIEHHOM OT
HaceJIEHHBIX ITyHKTOB M OiDKaiilleM K Kapbepy M3BECTHAKOB. PacCTOSHMA OTHOCHUTENBHO M3BECTKOTO
3aBoja: - OIIDKAMNIME HaceleHHBIN MYHKT - ceo Kokrepek B 650 M k ceBepy; - mocenok TionpKy6ac B
2200 M x BocToky; - Tepputopus TOO «Axtsra [lon» (MensHuIa) B 295 M x toro-soctoky; - ICY B 500 M
K IOTy; - Kapbep B 3-X KM K Iory. Paccroguue orHocurensHo JCY: - reppuropus TOO «Antsin Jon»
(menpHUIA) B 420 M K 10r0-BoCcTOKY. PaccTosiHue orHOCHTebHO Kapbepa: - o cena Kaxuruao 1500 M x
cepepy. Paiionnsiii eHTp — cesno uM.T.PrickynoBa Haxozutcs B 10 kM ceBepo-BOCTOUHee, a 00IaCTHOM
meHTp ropog lIsiMkeHT - B 55 kM 3amasiHee MecTOpOXKgeHus. [IpeanpusaTie umeeT 5x/f TYIUK, UAYIUH
or cT. Tronekybac, 1y pueMa M OTHIPAaBKU IPYy30B. TeppuTopus NMpeAlpHATHA TPAHHYUT: C IOXKHOH
CTOPOHBI - CBOOOZHBIMY 3eMJIAMHU, CEBEPHOI CTOPOHSI - cesioM KokTepek, ¢ 3anafiHO# CTOPOHEI - FOpaMH,
¢ BocTouHOH cTopous! — MenbHuIeH TOO «Anrtsia Jlon». Ilpegnpusarue umeer KoHTpakT Ha IpoBeieHue
IOOBIMM M3BECTHAKOB HA MeCTOpPOXKZeHUHU «T1ompkybacckoe-1» (akt perucrparnuu Ne 210 or 18 oxTabps

2005 roma). Kaprep m3BectHAka Haxopurcd B 2,5 kM k fory or JCY Nel u B 3-X KM OT HM3BECTKOBOTO
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saBoja. CBA3p Kappepa C HaceleHHBIMM IIyHKTAaMM OCYIECTBIS€TCS [0 TIPaBUHHBIM U
acdanpTupoBaHHEIM goporam. OOmas IIomasb 3aHMMAaeMOH TEPPUTOPUU IIPEIIPUITUS COCTABIIIET
148ra, B ToM uncite 2,8 ra mos OCHOBHYIO IIOMAAKY IPEIIIPUATHA.

Pexxum pa6oTsI IpeAnpuATHA — HEIIPEPHIBHBIH, 24 yaca B cyTkH, 330 gHelt B o,

JnexkTpocHabXeHNe IPeANPUATHS OCYIIECTBISETCS C 3eKTpudeckux cereil m.TioapKybac.
dnexTpocHabxXeHIe Kapbepa He IIPefyCMOTPEHO, TaK KaK TOpHble pabOoThl IIPOU3BOJATCSI B CBETOBOM
nepuog,. Ha reppuropuu 3aBoja MMEIOTCHA: - KOHTPOJIBHO-IIPOIYCKHOM IYHKT; - aAMUHUCTPATHBHOE
3AaHue; - MeXaHUIeCKas MacTepCKas; - CBAPOYHBIH YIaCTOK; - KUCIOPOAHBIH 1IeX; - TapaK; - TUIPaTHbIH
mex Nel; - rugpatssiit nex Ne2; - mex makerupoBanus; - ckaaz ['CM; - mex o6xura;- CKIaz M3BECTH;-
IIOTPY30YHO-Pa3rPy304HBIH Ijex.3a IIpeZielaMy OCHOBHOM TEPPUTOPUM 3aBOJA HAXOAATCA Kapbep
usBectHsaka, JCY-1 u ICY-2.

PusHKO — reorpagpuieckue yCJI0BHA PAHOHA pa3MELeHH

[Tpeznpuarue pacnosnoxero B 650 M or c.Koxrepek, B 2,2 kM ot 1. Tionsky6acTronbkybacckoro
pationa IOxmo-Kasaxcrauckoit obractu. Tiompkybac - agMUHHCTPAaTUBHBIN IeHTp Tioiapkybacckoro
CeJIBCKOTO OKPYTa, PacIoIoXKeH B 7 KM K I0r0-3aIlaly OT PaifOHHOTO IjeHTpa cena uM. Typapa Prickyrnosa.
Koopaunatsr - 42929°24" " c.m., 70°17°24" " B.5. Cenio Koxrepek BxozuT B cocraB Ti01pKy6accKoro

CeIBCKOTO OKPYTa, KOOPAMHATEHI - 4292932 " c.mr., 70°14°51" " B.7.

CuTyanpuoHHAs KapTa-cxeMa PaiioHa pasMeleHUs IPeAIPHATH

Puc.1. O63opHad KapTa paiioHa pasMeleHNd TPeJIIPUATHI
B paiioHe pacmono)keHusA IpeANpUATHS OTCYTCTBYIOT: CelIHTeOHAs 30HA, 30HBI OTABIXa, 0COGO

OXpaHsgeMble IIPUPOAHBIE TEDPUTOPUM, MY3€H, NIAMATHUKHN dpXUTEKTYPBI.

KapTa—cxeMa IIpenIIpuAaATvd C HaHeCEHHbIMH Ha Heeé HCTOYHHKaMHU BI:IGPOCOB 3arpA3HAIOIMUX

BEIIECTB B amoccbepy

Cknag FrCM %ﬁ&

__.__ #—I—
1% AAM.343HKe | - .

I'mpa'mbm uex Nel, 2




Puc.2. Kapra-cxema npefnpuaThs c HaHeCeHHEIMHY Ha Hee HCTOYHHKAaMM BEIGPOCOB
3arpa3HAIONIMX BEIeCTB B aTMochepy
Hasnagernme nporspozcrsa

OcuosHoi1 npoxykiueii TronbKybaccKuil H3BECTKOBBIN 3aBOJI ABJIAETCA CTPOUTEIBHAS U3BECTH 10
I'OCT 9179-77 B o6beme 65000 1/rog. JonorHuTEeIbHOM IPOAYKLIMEH ABIIETCA peasn3anud UeOHA B
o6beme 25000 M3 B rox.lsBecTs IpUMeHAETCS B CTPOUTENBCTBE [ IPUTOTOBJIEHUA OKPACOUHBIX U
IITYKaTypHBIX PaCTBOPOB, OETOHOB, BXKYIIUX MAaT€PHAIOB B IIPOU3BOJCTBE CTPOUTEIBHBIX U3TEIHI, B
KOXKeBeHHOM, XUMHIECKOH OTpPacifaX, B BOJOIOATOTOBKE IS YMATYEHUA BOJBI, B METaJIypruH, IIpH
OYHMCTKe caxapa U ciupTa u ap.llpesnpusarne ycioBHO IpejcTaBiIeHO CAeAyOIUMIE ILIOMAAKAME: -
mwromanka Ne 1 kapbep mOOBIYM M3BECTHAKA;- ILIOMAZKA N° 2 IpOGMIBHO-COPTHPOBOYHBIE Y4aCTKU
(ACY Nel, ICY Ne2);- mnomaznka Ne 3 usBecTKOBBIHM 3aB0os. OCHOBHBIE CTafUK IIPOU3BOJCTBA:- HOOBIYA
TOPHOM MacChI M3BeCTHAKA B Kapbepe;- pobyIeHre U pacceB TOPHOI MacChl U3BECTHAKA IO HPaKIIUAM;-
OGXHUT M3BECTHAKA B MIAXTHOM IIeYH;- IIPOM3BOACTBO M3BECTKOBOM MYKH; - CKIaJUPOBaHIe U OTTPYy3Ka
TOBapHOH M3BECTH;- ZOPA0GOTKa HEKOHAUIIIOHHOM U3BECTH B «IIYIIOHKY»>.

Kparxas xapakTepHCTHKA TeXHOJIOTHH IPOH3BOJCTBA

Texnomormaeckuii porecc MoIydeHNsS U3BeCTH COCTOUT U3 JOOBIYYM M3BECTHAKA B Kapbepax, ero
HOATOTOBKY (poGieHNs U KIacCcupHKanuu) u obkura B medax. ITocie o6xura IIpOM3BOJUTC IOMOI
KOMOBOM M3BeCTH C IIOJy4YeHHeM MOJIOTOM HeraluleHOW M3BeCTH M TalleHHue KOMOBOW M3BECTH BOJOH C
IOJy4YeHUeM U3BeCTU-IIyUIOHKU.

OCHOBHBIM TIpOIIECCOM IIPH ITPOU3BOACTBE M3BECTH SABJIAETCA OOXKWI, I[P KOTOPOM H3BECTHAK
IeKapOOHM3yeTCs M IpeBpalliaeTcs B U3BeCTh. Jluccomuarys (TepMudecKoe pasIoKeHre) KapOOHATHBIX
IIOPOZ, COIIPOBOXKAAETCS IOTIONeHIeM TeIUIOThL. Peak1ys pasnioxeHN yIIEKUCIOTO KaabLIusa oOpaTuMa
U 3aBUCHUT OT TeMIIEPATyphl U MapIIUaJIbHOTO JABIeHU YIJIEKUCIOro rasa. Jucconuanus yriIeKucaoro
KaJbIMA JOCTUTAET 3aMeTHOM BeJW4HMHEI IIpu Temueparype csbine 600°C. Teoperniecky HOpMaTbHOM
TeMmIepaTypoit guccoruanuu cuuraor 900°C. B 3aBoACcKuX YCIOBUAX TeMIIepaTypa OOXHra U3BECTHIKA
3aBUCUT OT IIOTHOCTH W3BECTHIKA, HAIWYMA IIpUMecell, TUIA IeYH U pAfa APYruX (GakTOpoB U
cocrasyger o6sraro 1100-1200°C.

ITpu ob6xwure W3 M3BEeCTHAKA YAAIAETCA YIJIEKHCIBIH ras, cocrapigiomuii 1o 44% ero maccsl,

00BeM JKe IPOAyKTa yMeHbInaercs npumepHo Ha 10%, mo3TOMYy KyCKM KOMOBOM M3BECTH HMEIOT

TIOPUCTYIO CTPYKTYPY.
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Peaxmusa o6xura oOpaTiMa M ONIKCHIBAETCSA YPaBHEHHEM:

CaCO3« CaO + CO2; AH = -179 x/Ix (1)

O6xwur BemyT B W3BeCTEOOKHTAaTeJbHBIX IleyaX - IIAXTHBIX, BPAUIAIONIMXCHA, KOJBIEBBIX H
HanonbHBIX. OCOOGEHHO pacIpOCTpaHeHBl IIAXTHBIE II€YM, KOTOphle B 3aBHCHMOCTH OT BHJA
IIPUMEHAeMOTO TOILUIMBA PabOTaIOT II0 IIEPECHIITHOMY CIIOCO0Y, C BRIHOCHBIMY TOIIKAMY U HA Ta3e.

OcHoBHas 3aza4a Ipu obxure - obeciiedeHre MaKCUMaIbHOM creneHu gaekap6onusanuu CaCO3
IpH MWHHMAaJbHOH TeMIlepaType. lloBrIleHme TeMmIepaTypsl YCKODPAET PeaKIHIO pa3IoXeHHs
KapOoHaTa KaJbIyd, HO M3JIUIIHe BEICOKAs TeMIIepaTypa OGKHTa HeTaTHBHO CKa3bIBAeTCA Ha KadecTse
IIPOZYKTA, TAK KAK PA3BHBAETCS BJIEHUE «IIEPEXKOra». JHAYUTEIHHO CHIKAET KAYeCTBO KOMOBOM U3BECTH
HajIM4ye B Hell HeraCAIUXCSA KYCKOB (HeJOXOr) U KyCKOB, TaCSIUXCSI MeAJIEHHO (TIepPeXor), KOTOpble
MOTYT 00pa3oBaThCA M3-3a HEPaBHOMEDHOTO pacIipeie/leHUs TeMIIepaTyphl B M3BeCTeOOKUTaTeTbHbIX
Ieyax MJIM HEPaBHOMEPHOTO COJep)KaHUA B ChIpbe IpHUMeceil (HalpuMep, YIJIEKHCIOTO MarHusg). Tak
KaK HeTalleHyI0 KOMOBYIO H3BECTb HeJb3s HEIOCPeACTBEHHO HCIIOIB30BATh B KAUECTBE BKYILIETO, ee
TpebyeTcs JOIOTHUTETBHO M3MeIbUaTh JM60 PasMOJIOM Ha MeIbHMIAX, Iu0O0 rameHueM Bogoi. Jlma
o6JleT4eHN IOMOJIA B MeJIBHHUIIe KOMOBYIO M3BeCTh IIpeJIBAPHUTEIBHO APOOAT J0 3epeH pasmepoMm 15-20
M. ITomMos ocymrecTBIAIOT OOBIYHO B IIAPOBBIX OJHO- M JBYXKaMepHBIX MeJBHHUIAX, HO BO3MOXKHO
IpUMeHeHMe TakKe BAJIKOBBIX M POJIMKOBBIX MEJIBHUI, a IPU HEOOXOJUMOCTH IIONYdYeHHS OdYeHb
TOHKOTO IIOPOIIKA HCIIOAB3YIOT BHUOPOMEIBHUIBI. 1PaHCIOPTUPYIOT KOMOBYIO M3BECTh HABaJIOM,
3aIMIAsA OT yBIKHEHWA M 3arpPA3HEHHUA, a4 MOJIOTYIO - B CIEIMaIbHBIX OyMa)KHBIX MeIIKaX WM
MeTaJIZINYeCKUX 3aKPBITHIX KOHTeHHepax.

OO6KHT H3BECTHAKA B LIAXTHBIX ME€TAX

OO6xur wusBecTHAKA OCYLIECTBIAAeTCS B IIaxTHRIX Iedax Nel m Ne2 amamerpom 3,2 M ¢
HCIIOJIb30BAHIEM TeIUIa OT CXKUTAHUA IIPUPOSHOTro Tasa. lllaxTHasd meys COCTOUT M3 ITaXTHI, 3aTPy30THOTO
M BBITPY30YHOTO YCTPOMCTBA, BO3JYXONOJABOZANIEH M Ta300TBOZAANIEH ammapaTypsl. M3BecTHAK B
IIAXTHYIO ITeYb 3aIPYXKaloT IepHOAMYECKH CBepXy. Marepuas o Mepe BBITPY3KM H3BECTU OIYCKAeTCA
BHU3, 1 HAaBCTpe4y OOXKUIaeMOMY MaTepHaly IIPOCAYMBAIOTCA TOpAYMe ABIMOBBHIe rassl. 1o xapakrepy
IIPOIIeCCOB, IPOTEKAIOMMX B ITAXTHOM IeYH, PasJINJaloT 30HI I0J0TPeBa, 00KNUTra ¥ OXJIaxJeHu . B 30He
IoJioTpeBa B BepXHell JacTH IIeYH C TeMIlepaTypoii ImeyHoro mpocTpaHcTsa He Bbime 900°C m3BecTHAK
IIOJICYLIIBAETCs, IOZOTPEBAETCA U B HEM BBITOPAIOT OpTaHUYeCKUe IIPUMeCH. B cpefiHell YacTu evu - B
30He obxwura, rae temueparypa gocruraer 900-1200°C, npoucxozut pasnoxenue CaCOs3 u BifeneHue
YTJIEKHCJIOTO Ta3a. B HIDKHe!H JacTH IedH - 30He OXJIK/JeHH - U3BeCTh OXJIAKZAeTCA IOCTYIAIOWIM
cHu3y Bo3gyxoM ¢ 900 zo 50-100°C. [JocraBrenssiit aprocamocBanamu ¢ JICY m3BecTHAK pasrpykaeTcs
B PacXOmHBIi (CBIPbeBOIl) GYHKep, KOTOPBIH IIOJAeT ChIpbe HAa HAKJIOHHBIM JIEHTOYHBIH KOHBeiiep,
BeIyWIMi K IIPOMeXyTo4HOMy OyHKepy. IIpomexyTounbiii GyHKep 0OOpYyZOBaH BHUOpOIIHTAaTeslIeM,
Pasrpy»KaloluM ChIpbe B KOBII CKUIIOBOTO NombeMHUKA. CKUIOBasd lebeiKa IIOJHUMAET KOBII Ha BepPX
IIeYHd, TJe M3BeCTHAK CCHINIAeTCA B 3aTPy30YHYIO BOPOHKY IIeYH. 3arpysKa IIeYM OCYINECTBIAETCS B
3aBUCHMMOCTH OT YPOBHA Haxofdileiics B Heil kapOoHaTHO# mopozsl. Korza ypoBeHp 3arpysku
KapOOHATHOM NOpOZBI B II€YH OIIyCKAeTCSI HIDKE OTMETKU «YPOBEHb 3arpysKW», TO CpabaThIBaeT U
BKJIIOYaeTCS KOMaHAHO-meKkTpornHeBMaTndeckuit mpubGop (KOII). KOII Biiaouaer Ha 3apaHee
YCTaHOBJIEHHOEe BpeMs 3JIeKTPOBUOPALIMOHHBIN INHUTAaTeNlb, IOJAIONUINE KapOOHATHYIO IIOPOZY U3
3arpy304HOro OyHKepa B KOBII CKuIIa. IIMKJIbI 3aTpysKu Ieuu KapOOHATHOI MOPOABI IPOZOJIKAIOTC 0
TeX IOp, IIOKA YPOBEHb IIMXTHl B II€YHM He JOCTUTHET OTMETKH «YPOBeHb 3arpysku». OO0xKeHHasd
M3BECTB, OITyCKAasACh BHU3 II€4H, IIOIIaJIaeT B 30Hy OXJIaX/AeH! (HIDKe yPOBHA ropeHus rasa). Paspsxenue
B II€YH y CTOJIA BRITPY3KHU JOJDKHO OBITH He MeHee 2-3 MM BoZ.cT. YacTs Bo3myxa 50+60% ot ero obiero

KOJINYeCTBa, IOTPeOHOrO Ha CTOpaHMe rasa, JO/DKHA ITPOCACHIBATHCA Yepe3 HU3 II€YH B BHIIPYXKAeMYIO
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M3BeCcTb. Bosmyx mpu sToM HarpeBaeTcsa oT aTMmocdepHoil Temmepatypsl go 600+650°C, a usBecTs
oxnaxgaercs ot 1000-11002C mo 100-120°C. ITomorpersiit BO3LyX fajee OCTYIIAeT B 30HY 00XKUra, TAe
CMeLINBAsACh C IPUPOJHBIM Tra3oM, oOeclleyMBaeT yCTOMYMBBIM IIpouecc ropenuda. /[ig aroro
koadduImeHT M30bITKA BO3AyXa o (T.e. OTHOUIEHNME (PAKTUYECKH II0aBaeMOTO KOJIMYeCTBa BO3ZyXa K
€r0 TEOPETUYECKOMY KOJIHMYECTBY) HOJDKeH ObiTh He MeHee 1,2. B HinxHell vacTu Iedu uUMeeTCs
BBITPY30YHOE YCTPOMCTBO C MeEXaHUYECKHUM IpUBOLOM. KOJOCHWKH BBIIPY309HOTO YCTpOCTBa
CMOHTHPOBaHbI Ha TeJIeXXKKe, KOTOpas COBEpLIaeT BO3BPAaTHO-IIOCTYIIATeabHbIe ABIKeHUA. OT 4acTOTHI
IBIDKEHUS TeJIeXKU C KOJOCHHKAaMHU (BBIIPY30YHOTO CTOJIA) 3aBUCHT IIPOM3BOSUTEIBHOCTS Heuu. [Ipu
BBITPYy3KE W3BECTh IIOIAfaeT B IPOMEXYTOYHBIN OyHKep, OOOpYZOBaHHBIN 3aTBOpoM. M3
IIPOMEXYTOYHOTO GyHKepa M3BECTh MMUTATeIEM Yepe3 TeYKy C UInbepoM IMojaeTcss Ha KOHBelep U Jajee
Ha rajepeiHbIil KOHBeiep. ['asepellHBIM KOHBellepOM M3BECTh IIOJAETCA B CKJIAZ TOTOBOI IIPOAYKIIVH,
COCTOAIMNH M3 3-X CHJIOCOB.
KpaTkas xapakTepHCTIKa TEXHOJIOTHHU NPOM3BOACTBA U TEXHOIOTHYECKOT0 060PyAOBaHU C
TOYKH 3peHHs 3arpsa3HeHus aTMoCcheps!
B pesynpraTe MHBEHTapH3allUHd OIIpeJe/IeHbI CIeAYIOlIMe HOMepa MCTOYHUKOB BBIOPOCOB Ha

TEPPUTOPHH IPEITIPUATHA C yIETOM UX ITepecMOTpa (KOPPEKTHUPOBKH).

Opraru3oBaHHbIe HCTOYHHKH. JI719 06XKHUTra U3BeCTHAKA UCIOIB3yIOTCA axTHbIe meun Nel u Ne2
(A3 Ne0001-0002), runamerpom TpyOsr oTxozmsuux ra3oB 0,8 M, BbicoToit 36 M. Bup Tomnusa —
IpUPOAHEIH ra3. Pexxum paborst — 24 vaca B cyTku, 330 mgHeit B rosy. B atMocdepy BbimendioTcs: asor
JAHOKCHJ, a30T OKCHJ, YIIEPOZ OKCHZ, Cepa JHOKCHZ, METaH,IIBIIb HeopraHHdeckad: Hmke 20%
JBYOKHCH KpDEMHHJ. B ToMelleHWM ollepaTopa MMeeTCs OTONIUTENbHBIN KoTel (caMOAenbHBIN) Ha
npuposHoM rase (M3 Ne0003), ¢ nrimoBsoii Tpy6oit suamerpom 0,2 m, BbicoToit 3 M. Pexxum paGoTs! — 24
yaca B cyTkH, 180 mHeit B romy. B atMocdepy BoIAeNAIOTCA: a30T JHOKCHZ, a30T OKCHZ, YIIEPO] OKCHI.
Ha cxmage xpanenus I'CM npeaycMoTpeHs!: OfHA eMKOCTS [JII Au3eIbHOro Tomusa (4.3 Ne0004) v onna
eMKOCTb A1 6eHsuHa (M3 NeO006). Bri6poc ocylecTBIAeTCA Yepe3 OTBOSHYIO TpyOy eMKOCTU BBICOTOM
1,0 M, smamerpom 0,1 m. Pexxum pabotsr — 24 vaca B cyTky, 365 gHeii B rony. [Ipu xpaHeHUn [useIbHOTO
TOILIMBA B aTMOC(EpPY BBIAENAIOTCA: CePOBOLOpO, axkarsrC12-19. 11pu xpaneHuu GeH3uHa B atMochepy
BoeIgenatorca: aakasiCl-C5, C6-C10, meHrrIeHsI, 6eH30.I, JHMETHIOEH30I, METHIOEH30I, STHIOEH30.I.
B agmMuHMCTpaTHBHOM 3[aHUHM HuMeeTCs OTOnWTenbHbIH Koren Mmapku STS-1000 (Z3 NeO009),
paboTarouyii Ha IPUPOJHOM Tase, ¢ JHIMOBOI Tpy6oii zuamerpoM 0,2 M, BeIcOTO# 7 M. Pexxum paboTsr —
24 vaca B cyTky, 180 nHeii Bromy. B aTtmochepy BBIAENAIOTCA: 30T JHOKCHJ, a30T OKCHZ, YTIEPOX OKCHJ.
[2] [ns mpuroToBIeHHS NUILK B 3aBOACKON CTONOBOM ycTaHOBIeHa rasoBast iwura (M3 Ne00I0), c
OTBOZHO# Tpy6oii fuamerpom 0,2 M, BeIcoTOM 7 M. Pexxum pabors! — 3 waca B cytku, 330 gHeii B romy. B
aTMOocdepy BBIIENAIOTC: 4307 JHOKCHZ, a30T OKCHJ, yIJIepox OKcHz. Jlnd MoIydeHUs H3BECTKOBOM
MYKH yCTaHOBJIeHa mapoBas MenbHuna (243 Ne0012), ¢ cucreMoil acnupanuy IbLIeBsIX T0ToKOB. OTBO,
OYHUIIEHHOTO BO3/yXa OCYLIECTBIAETCA Yepe3 OTBOAHYIO TpyOy muameTpoM 0,2 M, BeicoToi 8 M. Pexxum
paborsr — 8 vacoB B cytky, 210 gHeit B romy. B atmocdepy BblAeNieTCA Z5LT5 HEOPTaAHHIECKAA: HIDKE
20% zByoxucH KpeMHHA. [3]

MaxcrumansHsie npHseMHEIe KOHIJEHTPAIHH

Pacuer MakcuMaIbHBIX IPU3EMHBIX KOHIIEHTPAIUI 3aTPA3HAIOMINX BelleCTB OT MCTOYHUKOB BEIGPOCOB
IIPOM3BOJYIICA C IIOMOIIBIO IIPOrPaMMHOTO KOMILIeKca «Jpa-Bosmyx». V 2.0.360.

CoracHo Tabnuns! «OnpeseneHre HeOOXOZMMOCTH ¥ PacyeToOB IIPH3eMHbBIX KOHIIEHTPALUi 0
BelleCcTBAM Ha CYILIECTBYIOIlee IIOJIOXKEHMe» pacyeT paccerBaHUs TpebyeTcs IS CIeAYIOUIUX
3arpS3HAIONMX BELIECTB: - KAIbIUM IUTUIPOKCHUZ; - a30Ta [AUOKCUZ; - Cepa JAMOKCUI; - IIBLIH

Heopranudeckas: Hwke 20 %; - rpymna cymmanuu 31_0301+0330. Cocrosune armocdepHOTro Bo3zmyxa
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ompeziesifAeTCs B3aMMOeiCTBAEM JBYX (aKTOpPOB: BBIOPOCAMHM BPEJHBIX BEUIECTB U YCIOBUAMH HX
paccenBanus [4, 5]. Cormacuo mucema ¢unmana PITI ma IIBX «Kasruzpomer» mo Typkecrarckoit
o6mactu Ne31-08-06/143 mo TO, a mmerHO 1o TronpkybacckoMy pafloHY MOHUTOPHHT He IIPOBOJUTCS
M3-3a OTCYTCTBHA IIOCTOB HAaOJIIOeHUA 3arpA3HeHHs aTMocdepsl. COOTBETCTBEHHO, pacdeT PacCEeUBAHUA
B ITPOeKTe Ipom3BeZieH Oe3 yduera (HOHOBOTO COCTOSHMA arMocdepHOro Bo3myxa. Hinke mpusememsr
Pe3yJIbTaThl pacueTa pacCeUBaHUS BPeIHBIX BEleCTB B IpefelaX CAHUTAPHO-3alIUTHOM 30HBI 0OBEKTa

(rabauma 1).

Tabmumna 1
OxupmaemMsIe KOHIICHTPAIIUY 3arPA3HAIOIIUX BelecTs Ha rpanune C33
< F.og, | HaumeHoEaHWE | Frl | C33 | A3 |
0214 Kaneumi gurkopokcug [304) 200273 08392 05258
0301 Asora (V] avokcg (4] 01053 00054 00045
0330  Cepaguokcua [316] 00640 007154 00112
0337 Yrnepog okcug [584) Q0266 00058 00045
2903 [Melnk HeopraHwdeckas: HMxe 20% 0 46672 04632 03277
0301 +0320 01132 00195 00159

PesysnbraTsl pacueToB IPU3eMHBIX KOHIEHTpPALMil 3arpA3HAIONIMX BeLIeCTB IIOKA3alIM, YTO
KOHIIEHTPAIIMX OCHOBHBIX 3arPS3HAIONINX BEIeCTB [JOCTUTAIOT MaKCUMAaIbHBIX 3HAYeHWH I -
xambnus guruaporcuga— 20,213 ITIK; - asora suokcuzga —0,1058 ITJK; - cepst muoxcuza — 0,0640 11K
- yrrepoga okcuma — 0,0266 IIJK; - meumm mHeoprammueckoit: Hipke 20% - 4,557I1JK; - rpymmsr
cymmarnuu _31 0301+0330 - 0,1132 ITJIK [6- 8].

Ha rpanune caHHTapHO-3alIUTHOMN 30HBI OOBEKTA C YYETOM PaCCeMBAaHUA BPEIHBIX BEIIECTB
co6mogatorcs HopMaTussl I1JJK, ycranoBrenusie Munszapasom PK, pyis: - xansuus gurugpoxcuzia—
0,8892 ITJIK; - asora mmoxcuza — 0,0054 IIJK; - cepsr guoxcuza — 0,0154 I1/IK; - yriepoma oxcuma —
0,0058 ITJIK; - meutu Heopranmdeckoii: Hinke 20% - 0,4632 ILJK; - rpynmer cymmanuu _31 0301+0330 -
0,0195 ITJIK. OcranbHble KOHIEHIIEHTPAIIUK 3aTPA3HAIONINX BeLleCTB He BHOCIT OCOOEHHOTO BKJIAJa B
sarpssHeHue aTMmocdepsl. PesynpTaThl NpOBeZEHHBIX PpACYETOB paCCeMBaHUs IIOKA3aldM, YTO
MaKCHMaJIbHble IIPU3eMHble KOHIIEHTPALMH 3arPIA3HAIONINX BEIeCTB Ha TPAaHUIle CAHUTAPHO-3aL[UTHOH
30HBI He IpeBbrmratoT Hopmatueos I1/1K, To ects cobmomeno ycinosue < 1 ITJIK.

3axmodeHue

Wcxopuble pmaHHbBle [y pacuéra ¥ OOOCHOBAHMS HOPMATHMBOB IIPHHATHL II0 MaTepHaiaM
VHBEHTApU3allUM MCTOYHUKOB BBIOPOCOB BpPEIZHBIX BeLIeCTB B aTMOc(epy IIpoeKTa HOPMAaTHBOB
BBIODOCOB 3arpA3HAIONIMX BelllecTB B arMocdepy g TionpKy6acCKUi HM3BECTKOBBIN  3aBOJ
NeKZ80VCY00013388 or 25.06.2014r., a Takxke COIJIACHO IPOTOKOJIY Pe3yJIbTAaTOB aHAIUTHYECKOTO
KOHTPOJIA MCTOYHUKOB 3arpssHeHus armocdeps: [lemapramenra skomoruu mo IOxuo-Kazaxcramckoi
obrmactu KoMmHuTeTra 5KOJIOTMYECKOTO PeryJIHMpOBaHUA M KOHTPOJIA MUHHCTEpCTBA SHEPreTUKU
Pecny6nuxu Kazaxcran Ne 8 or 29.03.2017r., nmpoToKo;IaM MCIBITAaHUN MOOMIBHON 5KOJIOTHYECKOH
naboparopuu TOO «IOxxkazaxomnpoext» Ne102 ot 20.07.2017r., uCXOAHBIM JaHHBIM.

Ilpu mnpoBemeHHM WHBEHTApU3ALMHK H3ydeHa crernuduKa IIPOU3BOACTBA U ONpeAeIeHSI
HCTOYHUKY BBIZE/IEHUs BPeAHBIX BellecTB B aTMochepy (OpraHH30BaHHBIE M HEOPraHW30BAaHHEIE).
ITpoBenmeH Bu3yaapHBIN OCMOTP MCTOYHUKOB BBI/IeJIEHUS BPEeILHBIX BEIIECTB, UX COCTOSHUE, ONpeesIeH
pexxuM paboTel. B mepmop IpoBeeHMS WHBEHTAPU3ALMH [AAf BCeX MCTOYHUKOB OIIpeJeeHbl
reoMeTpudYecKye IapaMeTphl M MeCTa MX PaCIIONIOXKEHUs, PaCCUUTAHBI OOBEMBI OTXOIAIINX Ta30B U

OIIpenesi€Hbl Ka4YeCTBEHHbIE U KOJIMYECTBEHHbBIE XdPaKTEPUCTUKHU BI)I6POCOB.
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THEORETICAL STUDIES OF THE ROLE OF BACTERIA IN WASTEWATER
TREATMENT

SyzdykovaMarzhanNurlanovna
M.Auezov South Kazakhstan University, Shymkent, Kazakhstan

Wastewater, containing human waste products, requires purification and return to the external
environment. When using contaminated wastewater, the environment can be irreparably damaged. In
any case, the reason for the danger of sewage to the environment is the ammonia, calcium, sodium and
other chemical compounds contained in them, the excess of which can disrupt the natural balance of
substances in the soil. One of the most advanced methods is biological wastewater treatment- a method
based on the principle of decomposition and transformation of chemical compounds using special
microorganisms[1].

Chemotrophs play a major role in the complex processes of transformation and circulation of the
corresponding chemicals in nature. Since hydrogen sulfide and ammonia are quite toxic substances, there
is a need to neutralize them. This is also carried out by chemotrophic bacteria [2]. In the course of
chemical transformations, substances necessary for other organisms are formed, which makes their
normal growth and development possible. Large deposits of iron and manganese ores at the bottom of
seas and swamps arise due to the activity of chemotrophs. Namely, iron bacteria [3].

People have learned to use the unique properties of chemotrophs in their activities. For example,
with the help of serobacteria, wastewater is purified from hydrogen sulfide, metal and concrete pipes are
protected from corrosion, and soils from acidification.

So, chemosynthetic bacteria are special prokaryotes that can carry out the corresponding chemical
reactions under anaerobic conditions. These organisms oxidize substances. The energy that is released in
this case, they first store in the ATP bonds, and then use it to carry out the processes of vital activity.
The main ones are iron -, sulfur- and nitrogen-fixing bacteria. They live in both aquatic and soil
environments. Chemotrophs are an indispensable link in the cycle of substances, provide living
organisms with the necessary substances and are widely used by humans in their economic and industrial
activities [4,5].

The aim of the study is to determine the role of bacteria in wastewater treatment.
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The abundance of microorganisms determines the natural processes of filtration and circulation
of substances. The using of universal natural principles in economic activities makes it possible to create
cost-effective and efficient wastewater treatment systems.

Developing colonies of bacteria begin to intensively consume organic matter contained in the
water, while increasing their volume. More than 60% of energy is spent on increasing the number of
microorganisms[6].

According to research, the process of decomposition of organic matter with the participation of
aerobic bacteria takes place with the consumption of oxygen, the release of carbon dioxide and water, as
well as the reproduction of new members of the bacterial community. It follows that an influx of oxygen
and nutrients is necessary for the efficient operation of biomass and increasing the volume of treated
water. To avoid the death of the entire colony in the treatment facilities, the principle of recycling is
applied, which allows to keep the number of microorganisms under control[7].

Excess aerobic bacteria are flushed through the connecting pipeline to the previous segment of
the treatment plant or to the anaerobic sump.

Bacteria for sewage treatment plants and domestic septic tanks are grown in the laboratory and
supplied to the market in various forms [8]. Depending on the type of equipment used, gel-like liquids,
powders, granules, filter bags, solid cassettes, etc. can be used. Most companies involved in the
production of biomaterials add catalysts to the complex that accelerate the development of
microorganisms when they enter the nutrient medium.

According to research, the process of decomposition of organic matter with the participation of
aerobic bacteria takes place with the consumption of oxygen, the release of carbon dioxide and water, as
well as the reproduction of new members of the bacterial community. It follows that an influx of oxygen
and nutrients is necessary for the efficient operation of biomass and increasing the volume of treated
water. To avoid the death of the entire colony in the treatment facilities, the principle of recycling is
used, which allows to keep the number of microorganisms under control [9].

Excess aerobic bacteria are flushed through the connecting pipe to the previous segment of the
treatment plant or to the anaerobic sump. Bacteria that function without access to oxygen work on a
similar principle, but as a result of their vital activity, other compounds are formed.

Anaerobic sedimentation tanks are designed for the decomposition of highly concentrated
effluents, where the percentage of biological pollutants exceeds the values allowed for aerobic organisms.
Bacteria that destroy organic matter without oxygen produce large amounts of methane. This feature has
found commercial application in some countries. For normal productivity of anaerobes, an optimal
temperature regime is required, so the extraction of biogas in the conditions of northern latitudes is not
cost-effective [10].

Biological filters, in which foam glass or various types of plastic are used as a filter. As in other
constructions, in biofilters it is allowed to use sand, gravel or crushed stone as a filter element[11]. This
system is very convenient and popular, as it allows you to effectively clean small amounts of sewage from
contamination in half an hour. The surface of foam glass contributes to better cleaning and faster removal
of harmful microorganisms. Biofilters made of plastic prevent the appearance of silt, and also allow more
oxygen to pass through.

Devices that are designed to purify no more than 1000 cubic meters of water at a time, and is a
container on which disks made of light materials such as foam or foam glass are located. The disks are
constantly rotating, and their surface (covered with a special biological film) acts with wastewater and

cleans it. Filters receive the required amount of oxygen immediately from the atmosphere, which allows
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you to speed up the process. After 1-1.5 hours,you can get technical water suitable for household needs
or draining to the nearest reservoir[12].

Biofilters are devices, which are compact, can clean up to 600 cubic meters at a time. As in biodisc
filters, foam discs are used here, which are additionally covered with biofilm. The biofilm reacts with
dirt and is cleaned. Additionally, The biofilters have a section for clarification of drains. To quickly get
rid of harmful microorganisms, a certain amount of clarified liquid and activated sludge is added to the
primary container. Biofilters are characterized by a complex design, but they clean drains efficiently and
reliably[13].

The aeration tanksare most popular in localities with a small population. Aerotanks are convenient
to use, as these structures do not take up large areas. For wastewater treatment, these structures use the
method of complete oxidation. Oxidation of the material provides a small increase in activated sludge,

which allows cleaning of aeration tanks no more than 1 time in 3-4 months[14,15].

Conclusion

Bio-cleaning is now the most popular, inexpensive and effective way to clean wastewater from
organic matter. Compared to other methods, it is chemically safe. The result will be affected by the size
of the silt particles, so it must be constantly changed so that the concentration of heterotrophic
microorganisms does not decrease.

Consider the fact that the total organic load of wastewater or sewage is composed of constantly
changing constituent, it would be quite difficult to degrade all of these organics by the addition of one
enzyme, or even several enzymes. Enzymes are specific catalysts and do not reproduce. What is
needed is the addition of an enzyme manufacturing system right in the sewage that can be
pre - determined as to its activity and performance and which has the initial or continuing capacity to
reduce waste.
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BIOOLBSIR0O @ILIALIBOL FIBILISOL FIRSHIBNM0 S60RODBO Ko
3(M33RKRIILAG0 FIBoLISOL 3INMRO3S

Begst gMdgerodzomo

9306m3030L mdGHMM0o, LEGWY-L 0. JMMPIBboSL Lob. LodsGmzgeml LafsGdmm dsergdols s
06906030 MlYOLYdOL Fgabfogugwro 395GMOL MBG®Lo dgEbogMo MsbsddmMmagero,
3bono MIoeglio Lsbfogwgdwol-bov)mbo sg30woMgdrEo 3HMBILMEGO

WO 3356M53bYI0s

Jodool md@mo, BEGy-b 0. JMMEBOSL Lob. bodsemzgeml Lsfo®mBmm dsergdols s
06906030 MgLlyHLYdOL gabfogzwrgero 395@®OL Jmszs60 Jg3Eboge MebsddMmdgero

AMO0DIOL  gobzomsMmgds msbsdgMmgg 30MHmdYdTdo sbogn FolidEodgdl 0dgbl s Gogo
0530L90MH9090000  bollosmgds.  Lods®mzgemls 0aMo©o  93mbmdozmeo  BOHOLmM30L
Lomsbsm 30MHMmdYdOL Tggdbs s MYa0Mbgdol sdSEIBLYdIMO  LmEoswM-93mbmdozmmo
2496300060900l HBOMB39wymes Lobgadfogmlomgol 3609gbgemgsb  450mfizgaol FoMdmoaqbl.
9mbobmgmdol  2oxobLOMYds s aLZghgdol MMYBOBYds FoMTmoagbl 25393560 EHMEOOBIOL
5GYMBsBH03L  (goblogmmMgdom 80dobsty 3s6gdool 30MHMmdYdTo) s  bgal  MHymdL
GMOoLGHo IMAbabMEIIOL GHIOOGHMMOO BSHMHOL 25630056MJO.

GH0DI0 s ©93M9305 LodsMmMZgEml M90mbgddo bvye »adm 360dg3bgwrmazsbo begds.
dos BHOHoDIOL 3563050905 2obs Lobgedfogml dbod3bgumzsbo sdmisbs.

3030woHgdm  Lodys®mbo  93mbmBogmMo  29b30m5Mq00l  MobsdgOmazg  9@I3bY
249683 mMgdMo 360d3bgEMdS J3g9bol MglMlmEo 3mEIB(305eOL MoE0MbIEIH godmygbgdsls
9603905, LoBMYPsEMGOSBs @S ¥9bgdMOZ A5l TmGOL  35380MMOMOYOMNMOYOOL FOrMdEGTs
LSBMYSPMGOIOHOZ0 MON0YJOHMOJIOL 2496300056930l 0530L939MPBsMS dgLfogerols
25653 YdM0o SB39JGH0S S 58PS, MYMBOOLS S 3MJEHOIOL AoBMymagEo Fgdsyqbywo
Boffoero. 86900l (339, oo MLWOLYBOL M3EHO0TMMO s 939G A5dmYgbgds Fgodergds
2496bommo 0dbgl LemEosEMH-93mbmBo3MMo, 3mo@o03MMo s bbgs Lobgwdfoxnmgd®ogo
360036900md0bL 5dmEsbsms 3oHIMBoo dosfyzg@Eol 3mb@gdu@do.
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Logodmggrmdo 9n9dEHosbo MHgaombmmwo 93mbmdogmemo dmeodogol 998wdsgzgdobs s
950300l 3OMmEglido MEIME 3M0MMOG G 3603369 mdsl 0dgbL J399bol (Mgaombadols)
0bg0MH03-MHglmMlmEo  3mEGHIbE0sol  Ms30L9dMGdsms  Aom35¢olobgds, 306506 dolo
D93930960L baobbo (Lofo@dmm dsegdol GHgM0EHMMOdOL MH3MEIBMBY, boeobbo s Tgbsdgds)
2490LsBM3M3L BHIMOGHMOO0L, Mgaombols 39bgdM0z-Mmglydlvyen J;m@Egbagoswl, MmIguwoa megol
dboog  dmlobergmdols s LadgmMbgm  LogJdosbmdol  gsbeogqdols 36033bgwm3s6  god@EHmML
§o6m0Moa9bL. dmbgdMogz0 MHglMLYdoL 80O ffystrmgdol smzolgds byl MFymdl dbbgowo
L5IMYGH39m 396GYOOL Foerdmgabsls, Lsdgm@bgm 3mB3wgdlgdols s 93mbmdogmemo MHsombydols
Bodmysodgdsl.  d9bgdmog Mglmdlmwo 3m@gbEoswo ©oE BYRegzegbsls sbgbl Mgyombols
LodsBOM 3G D300l s IOMIOL BHIMOFHMOONE bIFOEGdSBY. s85LMbagg dbgdMogo
M9LMEOLYdOL  IM3Mm3q00Ls s godmygbgdol  boliosmo  BgAs3wbsl sl  Mgaombmwo
29630006900l 93mbmTogme BEOHEILS s 3Hg8390BY.

D90mm 506036 osd 3s0mIobstg Tgodwgds 0mdgasl, MM MgRomboyeo 93mbmdozol
360036900m3s60 300500 gdss  dBIdMHO3-MHglOLrIEo  3mEgbEoswol  AsBLIBEZEMS, Tdolo
A900GHMOm0Mwo  Jgoobafigmdol  93mbmBozmmo  9x39d@G0sbmdol  Ls3oMbgdOL  godmgzwrgbs o
0930mbol  bLeMEsEYOH—93mbmdozMH 3md3ewgdido dolo MoEoMbsEIMHO s IdsEBLYdMO
24580ygqb900L 3OHMdE3900L 2obBMYSgds.

AMOOLEGHMO  MHILMOLYdOL  F90MmYgbgdol  9139JEH0BMBOL  STogdOLy @S GYIMODBIOL
050308 byg®Mmbo dmdBogdols s FBsMPOFIMHOL  F9®HY39G00gd0L dorgdols LobEgds
50558500 ULoFoMmmgdl Fgdamd  ©sbgqfhol. LdsOmggwmdo  Gwmobaolysbgzomstmgdoblifimmoo
053920930LM30L5v)(30¢9BYIE0EIMOBTOLYIBZ0MMGOOLIML GO OMgLmMLGOOLZMI3egJlry©H0od
9x30Lgds, G553 qLadergdgel 49bol MFOHM LEOHEIsE  Fomgzsolifobgdmwo odbgl Gmymds
0bg0M030, 51939 OLAEHMOOIE-39EGHIOVI0 30F9BE0SE0, Loghmm, Mgaomblo GGHobEwmwo
159§8056MBdOL sOLGdYo Fglodegdemdsbo.

GH0DI0LYIB30mMgd0L Mgaombrwo s FboEodseMo JoBbmdGOZ0 3MHMYMsTgdOL
0mbolidogdgdol  dgbogMmeo  alsdMmgds byl gfymdl  0dBoEzgwro  Mgaombgdol
258m3absl 0639L3H0E0gd0L FMLsBoOE, TJusdEwgdgel asbEol Bobsblm®mo Lsdmswgdgdol
530MmboEMO @5 989JH0B bseIX3L, GHMOOBIoL AB30mMGBom dmosbo  Mgaombywo
360Gl BOHEIL.

M930mboL  GHMOHOBIoL 963050900l 3MB3EgJuMo  Tggzoligdol dgomEogzs Tgodegds
298mygabgdmo  0dbgl  Lodo®ogzggamlb  bgoalbgs Ggaombol  GHMMolEGmwo  3m@gbioswol
98930960 250mygbgdol sbseroBolmzgol. Fgz3slgdol 0d 3OoEHIM0YTgd0LS @S 35M537EGHOMJOOL
fmbols  sbLboL  A5mZoEoLfobgdom, O®MIWIdoE  2ob30MHMBYOMos  MJa0MbIdOL  FoBOIWO-
239355300 30MMBFOOLS S LM EFSWM-93bMT0IMEOO A9630M5MGBOL Ms30L9dMIOYOOM.

39630bowmm  GGobGmwo  MlELYdOL  BHIMOEGHMMOJOOL  3mAEHIbEoswol  Fga3sligdol
439w sbHy 36mdoo doymadgdo.

AMOOLEHMO 3096300l LoEOEOLS s 9BGIEOBMBOL Fgg3sligdol Igmmeo [1; 943.288].
AMOHOLEHMEO 3mGHIBE0sX0L LOWOEOLS WS 9BIJEH0BMdOL Tgxsligdolisl ImEgdwrer IgommEongsdo
258mygabgdmeos 99dgyo dshz9bgdengdo:

" HYOH0LEGOo 3@ b30swol MglGLIBOL K TYHO Fe(3EIMDY;
" BOoLEGYo 3@ bEoseol Lowoy;
" HOoLEGYo 3@ gbEoswol MgomoBszool dsh3z9bgdgero

A900BHMMH0gd0L  GHMMoLEGHWwo  3m@gb3oswol  MglELYdOl Koo BMEMEIMdS
3bobosmgdlL BoduoBogrmEa dqladergdgen BmEEMdsl GwIMOLE™MEo MYLMOLYOOL, MO
BmdL GHIO0GHMOH05 EOHMOL dm393ee dm3gb@T0, Mo odmolobgds gMmM0sb gsbbmdowgdsdo.
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A900GHMOHo0L  GHMOMoLEAMOo 3mGgbosols 3m33egdleo Jgxi3sligds JoHsbgfmboros
F9bOMEIl  93mbMmT03MYMHo  FgoMmEYdOL  F50mYgbgdom, Goi LodwyoErgdsls 0dwrgzs dgomBals
9OHM0560  oMgdMMmgdomo  LobBMIgdo s 3mBGHIbEomo  dmwosbo  Fgdmlsgeols MW
256bmOE0gmEal GGG Mo 3mEgB305ol yzgamsbyg Lo godmygbgdols 3oMHmdgddo.

9l 99L50¢9d9E0s  BHMMHOLEHWWO  EBILIOXJOIOL  KsTMHO LoEOoEOL  Tgxzsligdols s
AMOOLEGHOOL  IMALobyMg  Lbgoolbgs Lofomdmgdls dmGol  dsmo  gobsfoergdols dglfogerol
L5dMoEgdom. om0 FgbMHEgdols 3OmEgbdo 860d3bgwMm3zsb 3MMdETsl HoMdmowygbl oo
9m3MEMmdol  30M39wso 0bgmMTo300L  gsdmygbgdol s30egdwMmds. gl 30, 0bxgMm®Tsxzool
3936M™m3900L5 o ©F49853900LmM30L  IMOMbM3L OE FobBLWYE bBsBIXIOL.  EGgMOGHMMOOL

AMOOLEHMO 3mEHI63E0sol 93mbmIozgmEmo Fgxslgds 89odwgds 0yml w959 Mo LoOEOL
(059, Perom®0) b X539M0 08 39MH0MEOL, HMIGOE YYEHMEYOS GHMOLEHWWOo 3mEgbEoswol
5@FoM3MgdOL BodwyserMm 303W0U.

AMOOLEGHMO  3mEHI63E0sol  MoMmEIbmdMog  odmlsbuyargds  Fgodegds  3s9m©AL
AGIOHOLEHIOOL 4963399900 BoMOIBMDS, HMIGE0E bzl Yds FM399w GHIMOEMM0DY BosboL

00y4gbgdol 250989  sMdmbg,  OLEHMMOMW-3NYWEHMOWM  Md0gIHIODY,  SHOMIM0O]
9mbobmgmdsBg, ©s13gbgdol bo®molbByg, sbgzg gMMbgmdol Lbgs sMqdOL sb30056M9dsbY.

AMOOLEHMO 3mEHIB309¢0l VOMIOMEGdOMO Tggsligds sgzg FgLadegdgE0s, 30Mm3ge Godo,
oo doM0mso 3ybgwol - GMMOLE Yo MglMLYdIOL LodwysErgdom.
A900GHMOHo0L  GHMOOLEGMMOo 3mGHIBE0sE0L 5bsE0Dolsl 30w gdgmos MHglyMLgdol

258myg9badol 95399@H0bMdOL Ggx3sLgds - b Mbs Fgx3sligl GHMGMOLEWWo MHglELYdOL SGO
dbowmE  3m@GHbEoswo, Msdg  F5m0  gogargbs  GHuMoBIolL  AoB30msMgdsby  Mgaombdo.

OILEEIMBIOm, GHINHOEGMMO0L GMMOLE Y0 3:m@E 963050l gi3gdE0sbo godmygbgdol Ggasligdols
9900mYIM0 593565 GHIM0BIoL 4563005090030l KIM 303 POV FMHJWOS.

A900GHMOH00L  GHmoLGMo  3m@GHbEoswol  9i39d@osbo  godmygbgdol  3Go@EgMHomdo
390d@gds §o03m©agboeo 0gmb 99300930 0sbsgsMmmdOL Loboo:

K.=E/E,
Lo,
Ke - 9839930960 258mygqbgdol 300@gcmodo;
Ep - $960G®™609)0 GmolE o 3m@gb3oseol ©95¢r0bs300sb domgdwyao 939430;
Ee - botxgdo, ®mdwgdog boFodms Ep dobosmfazsc.

530l dbéog, Ep - 890dwgds Fomdmoagbomo ogml m®o 8ygbgeol xsdol Lsboom,
OMIGEMsQob  ghm-9Mmo  sbsLosMIOL  GHMMOBIoL Holl  Mgaombamo s Lobgwdfogm
360HMd9dgd0L gooFMsdo, bmem dgmeyg, - Ls3MMOOZ3 ©9309930E IBIJAL, 9B Lbgomdsls
AMOH0DIOL GHMOOLEGHWwo (30300L LEHYgol s LodMmEImm JEAMIMGMOL FmMol. Gog dggbgds
33000909 b gdl Ee, - ollobo ©s8m3009dwos 3m@gbEoswol Ggogobsgool 3mbimgdwmwo
0mbolidogdgdol 1393080359 s Tomo  doblobEgms Fgodergds dbbgowo  Lsobgzgb@Gogom
3609943900l 95399G056Mmd0OL 4903w qd0L 369JE035d0 3bmdowro IgmMmEn3gdol Lsdwsegdom.

A9IM0GH™MOMH09gd0L  GHMOMOLEHMwo  3mEgbgoseol  dgnsligdol  dgomogzs [2, 228-250].
AOHOLEHMEO 3mEJb 0ol 95351900l ImEgdweo IgmMEO3s 0TMMIE0s Yobls3mEMmadmEo
Q30 369xdMH030 BJMHOGHMMOJOOL - 9OM3bYo 5039008 30MHMdYdT0 458myqbadsby; I3,
dobo  998myabgds  LEmMWosE  Fgladergdgeros  Lbgs  BgmoG™M®m0gdobmzolss, Mo
0900MEOMEMYONOHO 256Lbgs3989d0 dolo Lbgs GHIMoLEHWWOo FHgMoGHMMm0gdol dgz3slgdolmzol
2980949690530 56 sOLYGdMB.
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5©0bodbmmo  dgomEo3s  0m35¢ol{obgdl  Mggrombol  GHMMoLEGWMWwo  3,m@gbigoswol
doM0mMO©O 3033MmbgbEHIOOL godmymazsl, MHMIgdos 99390 dsMgds Gguoligdsl. 3md3mbgb@gdo
04mx3s 6 JoMOMO® X YIBI:

1. 3969061030 5 3MWEGHIOIO WsbEdsxzEqdo;

2. 900l 456bmMmE0gegdol LadsEgdgdo s 30MHMBIBO (3MrMAMTJO0, 9JU3IMLOYDO).

365d3H035d0 dgLodengdgeos 89300 3mI3mbgbEol  MomgbmdMogo 8gusligds. xsdmGO
3998355900L JobOMIBIE H930GOYE0S MOMEIBMdM030 Fguslgdol gosy3sbs boGolbmdmogdo.
0900m©O030L  Mbsbds, bsmOLbMdMO30 L3seol B39wwgdcmo30 oymns 89dgaos: dogosb
050, VS0, LBsdrsm, Fowoo, doosh 0o0owro. bsGobbmdmogo Lzsws dgodergds
390393009L 5353 JOOM JMIIF0BIG, 39, MI0PMIBIE VIO S “30EIMHGBIE TOWO.

bo®olbbmd®mogo b3osws 999y by 330Ms0ddbsl Jmemgds@, d9dgy - bgds Jmmgdols
MO 99360905, 059., J39XJAMNBOL - ,BHWYOJOOL  FbbMOE0gEgdol  30MMdYd0“  -olgmo
3M33mbgbEgdol  Jgualigdolsl,  OmMaMMOES  Md09IGHOL  BHIMOGHMEOO0L  bgwlbsgMgwmds  ©s
35630LMmds, GHMOOL 3Mb3OHYEHMEo TobsliosmIdEGO0m  2oBLIbMME0YEGOEIS® 930 GOI0S
0500 ©YMRBS GO0l gobbmM30gwqdol bgewolidgdfymd s bguolidgddmge 3md3mbgb@gdsc.
m3965L36ggdlL 59(30e9090s J0gboFMml JMEgdo Metymaomo 86083bgwmdom, godmaszwmgls
399356900 LogMmMm LsdME MM K% 5.

GH0DIOL gobzomaMgdol MHglryMLydoL F9g35L9d0LMZoL Im 39w BgmMEO3s IMombmal
3MLJOO® BsdMEIMM  ©E53F3905L, 300500 040 MGOYBbGHOMYOIMWos Fbmwm@ 3bgdm030
M9LmEOLYdOL  FgBoLgdsby, 05906, GrmEs Blzxbmzol smEowgdgwos 3m33wgdumMo Igmm©o3s,
MOMIgedsg Mbs 8moE3sL g3y OLEHMMOME-3MXEGHIOM0 S LM MEM-930mbmT0zMGO
G9LMOLYOOL SOOO(HIS.

©9300mb0L  BHOHOLEBHMOo 3mEHbE0swol Fgislgdol dgomogs [3; 33.256]  2307535D™dL
A900GHMOMH00L GHMOOLEIEo 3mGb305ol Fqxi3sbgdsls G90ga0 3gadoo:

9)  obEMOoMo 39933000M9Md0L JodB0E39w0 MB0YIEJOOL sOLYDIMDS - 9OJgmermaool
d93egd0,  dmbabHMgdo, LEPEOL  BHodMOgd0;  5EYOEGd0,  MHMIWIdOE 39306 YINY0S
506G OLGHMOOE  FMZgbgdmsb; LMmGBgdoLs @S  EILEbEPYdYdOL  Fgdm®mbgbowo
309403 9dBHOmo 396300, @oMLLIBLMZMO SO GdO s LbZ.;

0) bo3oMmo  dMbdMog0 s 3NWGHOI  WIbTsBEHJOMID  ©H395300MgdE0
0099BgOoL SOLGOMDs - LEMBILEHMM 3503900, LEMOZ35EIBBIMOM 356-80sTMIdO S LmgGol
3563900, vdz9wgbo Fyomasgzsbommdgdo, ©sliggbgdol mzselsbmoboom dodbowggwo Fdgdo,
d39eo foliggowgdo 8@obsggdBy @s fgswrbiskhgzgdo, ¥dzgewgbo bgogbgdo @s FIX3IIwo by-
9396569990 s 5.9.;

9) 90Ol sOLNdMBS,  MMIGdoE  IMLobEgmdsd M0  S0MBOS
©si396gd0Lm30L - BYg3s63900 ©iLZbgdols s  FoligoMbgdolmzol; sYOEIgdo 35603930l
Joodgool  Bmbofiymdo®; 90w gdo  3Eobs®mggdmsb  LoBoBbrEm  Jesggdol  dmbsfymds;
Fomd0sbo 3ob0ggd0, 50H0ad0 BBl Bs3oMgdbg; 39b3MoL TMboMmM3qdws© 58mygbgdgwo
AYob dsb0g900;  L3MOEHWIO Bs0EIMYO0M s MYHBoboL 6539000 ©839d0LMZ0L sSmMZ30LYdMEO
00006569900 ©9 5.9.;

©) 313365 MgA0MbOL BHYMHOLEH™ME-69360J530I0 3MmEHIB305¢OL bolinsmols dglobgd:

* H930Mb0L BoMgd0 M930M9530IE0 36 BIMHOLEMEO LoddosbMmdol Labgmdqdo;

* 53B0MO© 2odmygbgdso mdogddgdo GMHoHddo;

* HMMHoBAoL Lobgmdgdo, HMIGEMSE 2996600 FobgomsMgdol 39ML3g]E03900;

* HMMHoLEGOOLMZOL F90935HJOMO B FoMTMrYEHGOO;
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* $9moGHMMool dMbgdM030 @S JMWEAIOHME-0LGHMOO0MO JMEI6E0sWOL 450mygbgdol
3903900l 3OHMdEGIgdO.

0m399@  9900m©O3oL  AooBRbos Jgxi3olgdol  450m339M0MO  seaMm®momdo, dsa®msd dslido
13502900 300EYH0MBdOL FgnsLgdol 0blEGMTIbEHIOO 56 SMOL STYTs390mero.

A900GHMO00L GIOHOLEW-609309530w0 30GJbE0sol Fgz3sL9d0L Fgmm©o3s [4;33.217-
230]. o 0900003590905 GIMoGHMMm0gool  3m@EgbEoswol  JMEmd®mogo  dggelgds.
258m3mabowos  doGomoo  3mI3mbgb@gdo - dmbydMogz0, OLEGHMMOWMW-IMWEHMOMEIO  ©S
LeEosEY6-93mbmdozmMo.

AMOOLEHMOo  3mFH6E0swo  Bolgds  GHYMMOBIOL  FgEoMgdom  Yzgusbg  FslimdMOZ
RMOIGPOMB - 98oxBLOMgdgwo, Fg893bgd0m0, LB3MOEHMEOo, Loddosbo @s  Lsdzm@boenm,
00856MHmgdsdo. 50 d9dmbggzsdo dgi3sligdol mdogd@l HoMdmoagbl sdLEHGMIIGMo GMMoLEO,
MHmIgeoi 3bMm3zOHMdL Mga0mbols BoMAWGIL 45090 .

AMOHOLEHMO 3mEHIBE0sE0L d6gdM030 s OLEBHMMOME-3ME GO0 3nd3mbgbEJdOL
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Abstract
The paper presents a comparative analysis of tourism resource assessment and complex assessment
methods. It is noted that the development of tourism in modern conditions is gaining new scale and is
characterized by a number of features. Tourism and recreation is becoming increasingly important in
the regions of Georgia. The preparation and support decision-making system in the field of tourism
resource efficiency and tourism management is currently in need of further refinement. Conclusions and

recommendations are given at the end of the paper.
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503900b393580@1H0LEHO000b530g005683gMHTGOH0LEBEYdT0EOYM3IZIME03gHOMPOLYSEsgm
05003bM3MHMOdIbY0WMdMH0303bM3M9dOLHLo.

LbegEobi@r®oBdoodomsmoldodbooggwo,
HMIGMOHOLE00G0MBLY3609530)dMALIbBYIMgMB8)M)d0MI30MJEIBbIOX DO,
©5M5(309¢49036009369m35600, 3bMZOHMBLBLMBEOLX SBLHM30MHMDdYIT0.

249653 IIOPNVBYMMHEMGOMILMBEOLEVIHODIOLLM0MMOT850gbgEr0,

5390 M3>MmgMOLLMBEOLTSEbMZMYOEYOOLEILEJIgdsd0TMALIbMEmadolLRgM™To,
M530530LdbM0ZbgMlMHyMdLM3gML39IE03M (©9369L0vIE0)
50Mb9d0b5LMBEOLELIBEGOGIOLY3MDMT0ZMMYSTM(3MEHEYGOLOIMMYMMTIIA0SOYO M
06H0300mbbEgMBdOLEsTsYMYILTMTOZLSEHMZMYBIEH0E9dDY.

50603699 03MMdGT5996l539MIO0M B ISMM0sLodsMIMZgEmbm30L.

LeREOLEHMOHOBIoMOHIBH030063IMgLgdOLLRIOMUY693MN3690s.
dbg39wMd53093359360 3300060, 5Q00EMOM0300MbSHEPGMdS (05b30bdgaro)
9H»oLIBOHOZ3GHWIOOLEO (bEwIs0) dgmOgbdbeog.
5Q00EMIM0300MLObErgMmdOL0bEHGMHYLIGOLIILMYIOBYBgdmmoygmombodbmwro.
53899b905GMMOLELOBEHIMLYOOLLTGOML - 9LSMOLBdBgdOLFosMT0,
03MEMA0MAMIIMTobmgMgds  (©sbggbgds),  BoGIMIMOLMFBEOL3MMEJEHJO0M 33D,
dbsMoLOLEMOOYYE-399EWOHY0090330MJMDOLSIJMBMYM 573099005309 dMHYOYdOL
(550030900, b530MbseMMolsdBsMmYMm, Mgfgolbguwmabgds, BmeE3emMoEslbg.) go3bmds,
19H30¢0L5sdgL5dEIdEIMDYIOLRBIMYRGOT0TMBFowgMdIRIMIGMMEEILIMK sbModd0sbmdsd
0 (3esb@o30gdolgsdgbgds, dofolisdmdsggds, LmBEOL3OHMEYIIEJd0LIMY39Hs-d0b390s,
3065900936006390Lo@lsgMmberolidmges-0mdgbgds, 306993930Lm30Lb533900LESFBIYDS,
030b0LsHmem3s, By®Bbgeolsdmgangds, 94390bsdMmY3969, 3M60oLEbmds,
058oLsdMEYOsaLLI.), BMOOLEHWW-M9360)530vIsdE03MmdYdT0IMbsfocgmds (wsddOHmdgdo,
3Hgbomysligo®bgds, L3MOEME0MMBOLJ0YdYdO, 093DoMdY, BoomMds,
530639090 H905330603909, GHYoL3MOMMJEHJOoL — Lmzml, 39630MMm356900U, 3535¢bogmgzosbgdols,
15990003063 396569900LdgaMM39d5BZ.).

Logotromngganm,
GOH0DI0LY630m50M930LMZ5¢LsBOHOLOMTYEsELI0DEHIMIMI399450550530L0d9bgdM030,
239MAMGOVIE0O0, 3w08s@GwMo, 6936095(309039L5d9dEMDdJOOLIIOLEHMOOYE-
30 GOME03993300009Mm00LATM.  I30M9BRsOMMdOLI0Mbgsgo® (69,7  sm.  33.  30.),
03000090535 xgMM36900gMHMN-gH 0196 35¢MM0d399sbssabMma3momBo. o 12000-
©999@00LEGHMM00I3WEHMMEodmbmdgbdos,

Mg ms56M599b0d gl 05099B9gl3mLIALMARE0MF78330MYMIOLAGYE™sl0ST0.
239600050165906MH030005399 GO 0oMITGL5608b5MmdYOOLLOTMSZEPOLIITMIZ¢ TGN M36qd0LS,
L5goMmM39wmd0dbo3gwoslbzsalibgzs063gMgligdolddmbgdmyBsmcmmomzoldos®mmo@®meoa
091000LEw)dsOIMY39-Mremdolysdmg [1].

939460LGga0mbgdo  (AbsMYg00)  GMMNBbYMNOLYBABLIHLZ30B0BMmOYO0MI30L9dMMIOJOOM
(095906 03-LFoMTIMM30MMBJO0, FJMHbgMBOOMBIOLEHMIOE0JOO0, Lomyx sbmIgmmbymdoLImM{ymds,
M0G)9E9d0, 300bsM0osb3.). 0000MJIOHIR0MbL (@bstrgls)
L59MMYIOM3BME IO ETOLMZ0LETobIB0SGdI0b0Tsb-030U909d0(35d3L.  Tglisdsdolo,
Jdom (@batgoL)
139(30830990039L5dEGOEXMBJI0Y9BB0SMLMABW S EHIMOLEVY03MMEW)J30LTYMNSZ5DIOOLMZS
wbsHOoboom.
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39b9080¢MoLELIGY05y5936MLY3965bgMdOLsTgM3009MdOLTMSZosw) 3bMZBEE
5Q0@E0glL.  39M0Mm,  3oBoLIMZWLL,  OM39EL,  ©3060LEIYIBIBOLIIBYMEHIbMEIMYO,
43936 d003060Ld965b30L(gLgdL, BmBbgeolisdBogdsl,
593bs60bsM30LsTobOl0sMYOYE0 32 0bsMEbs[oMBOLEITBIIOOLYITMEPOEYOL.
X 5bOH0bM3MH9d0LHILGIOLYS(36MDLMDYMMNToLTgYd0sdMObIHHEMLOLEMMOE0©a3
@OHYON08983300MIMBOLAYEIDO,
L5 F0OMYOOLILOLIMYGOLMUBSBIMLWMYO0MM0IMOMOEJIOLTMALILYMHYd00  (sbFIWS, xs®Ts,
0MO35L5056M, MgMOHOfYergdo, woymogboslbg.).

39b9m0LIbsMYI0d9693M0300MLTgL60T65MBYOLTMMOLYBLS 3MMMYOM YOO FOMS3
16536035¢gdLEH5MIZINOEIOL,  OIEMLAINOGHMMOIOL  (53MEIHOLHSIMII0I913IZINOO,
358¢M3560LOEMWOGHIMOOEGHMM0)00),
HMI9gd0;3399MmMHBg3056996035¢ MO0 B Ts%33HJO0MEH0FZ30507080MmIM 535 BIMHM3BId0m.
©0b03b19E 900G MM09dBIIM3 5 IMOLLIOBEHIMILMEOHOLEE0TSOTNYEH OO0
(Lo9g29LOZEM, 930-, 399936990m0, U3GO EYE0-9585% 9bLOMIdIE0ELL3.).
G1IOH0LEGHYOLIGLAGOEIMDSgd)35000Mb{oEIgMBIT00LMbLS0BEJMgLMEMMOLEOMbolidogdy
080 — 0330500091690 xdOLIMBIBHYMYdY, MG3BIMDY, 3bgboMPYGOOEYDds, MoxE0bO, sLb].
(1,2].

1393080OHO0MS30L9dMMYGOIOOMLILOSMIOLOJIOMNZgMLIN0s6 MO (3, 4].

594G mH0LGH0Yg3bMB30M B Y30LIMZEOLHYOWMOGO330MMDJIL, 3b360ol (5©0b)

939obo@amgdsl,  Fo@Ygeologsblibzsalibgolisbolibs3gmmdgdolisdBsgdoligsdmEowgdsl  (

Bsdob, Bmbol, 3sdol, Fobwgdol, Lwzgbo®mgdolboslbg.), asMgmEoabmggmgdbg (xobgo,

0MmOHoEsLbg.) bsoMmMdOLHILYOL,  SFTHIGOLIMLIbEIGMBOLEHMIPOE0YY039MAJOOLEPITDIGD

(bobgseo, 8(3500, Wm0, BJdgHEoElibs.)
L5goMM39wMLM0sb0MYA0MBEYIB0IB30MHZ39wMH0aT0bEoysTdMzsMRoMmmLZ5bgmO,

L50OEY39530MHMD599JAb0WOMHMYMMO3TLMdIGOZ0,

31939930609 GHIOOLEH™ME0d0DBBILOLYIBZ305MGBOLIMZOL.

57450030 MdM0300MLObEgMds5dEH0UMH5IMOLRIMMYOEHOLEMEdOBOILT0 -

305G gmbomy sbmbolEwydmhmgdo, obogddsdmalbsbm®mgdoblgg®mdo (LsgsFMmms33gdolmdogd@gdo,

U3MOEIE-2505% 5BLoMYdYE-15505839 MLsALIbMMO,

06g3M5L GO EMOLMd0YIEJOOLIMALIbmEgds, 053030535L5MOMMBOMDOYIEgd0,

Lobaebm®mg§30lbs3900Mdgd0LEsdBIOdsLLI.).
135690U,M53353MaMPg3BLLZsTMOLEOYYOMBYd0Sb,

3®oLEHMOHOLEE0MHYLYOLYIOOLKYSMMILIEEOOTIMSYO,

Mol sdmygbgdsdmgEofieroligsbdsgwrmdsdodgodergds.

9LOgLMOLYd0T)0dEGBFMTSEJB0M0IbgLATMYgBIdMEOEHMBOBIoLLITM, 1593965~
2995 96bsMgdgo (SPA-¢60oDHdo), L3MOEGMEOo, 930
Q3B93325005L53 Mo ILHZLObYMBdGdOL (bLoFM-LoggbdsgErm, 00513 GEMDY,
0930 @IMOHMDYS, LsM-LsMboEWsdmGM, 55330630, 35653@obgH0HdoEIlibg.)

296300006M900L5m30L, MBYEAMBE0MT0IMMNbMZbIMOMO-ELYODOHEYdS.
39LEGH00LEH0MBOLLTNMEYHOHBIOLZMEGEE0S LMY TMY)bgdoLdoBbOMT0EI0Z5

00800b5M9MBLObBOSLEHMWYIEHwOHYolsddomgdo,

HMIw9g33035JGH0M5M0bBIM0MI050YH0MOM030dMbIbgMds

(LN MLHMBOSTMOMEMOLYOOLIMFYMDS-BMALobMGDs,  LsogBHMIMBOEIM,  LodROMMYBIOOU,

LoLEINMYGOOL, LogmGBsEbHMZMOMMB0gJBHIOOLEILBZ. LoMYIDOWOE (30T gdO).
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139690019360 3MB5OMOHI0DbJdOLHMZOLTYE5©IB0T30gM35605EHOBIOLLYBMEMH™
00L3MOMBgTs,
537900539300 )0dgd5@50 FHILOBRMEGHMMIGHIOM03OHMYdEHJOoLRBbMGOE0gmwgdolabo
. dbsm98oxnmbdzombotmqdl 5QR0MMINH030s60d6w9gdoLsgH MO ™0,
HMIgaboEdmgofieroligsbdsgErmdsdogdlsbwy®mgdosbmsbsdgmmgg@dodoblsg™gbosds®a@gdo
[1,5,6].

&H0BI0LYb30m56M930LMZ5eLEBOHOLOMLJMMNZ9MLTM0s6GOHG0MBIBLIMEOOLGS Fo-
9BbMLdb0d369wm3z5605000w0935300.
dbsM92580MBIM055M5TbMEMEIM089 F05300690000sL0BEJMgLMbswbom,
3659900095Ml9d90dz39wgLOEHMIPOE0JIO0NIGIBIYMBYIOOm,
95390050 MOHOILY0gM03)EIOHOLAGRLIO0MSS. Lsdhmbocme,
Logoem39wmlidmosbgmoligdbs®gas, 0004dobEsEw0E05dmbIbEgMd0LoYD
(396L530YMGIONVB 5D 5TMIYMTMYMDSBYIMESF580),
500 M35 EHvOH0BToLYB30056M9dLLOLOEMEBEMI60T369wMdsgboFgds.

LeREOLEHMOOBIOLIPIYOMEOHODBIOLYIBI0msMgdLTbIMYTO
(396L5399000900000505¢dN05665{ o do) ©0©03600369cmds9b03Fgds,
3065000963550 gLOF30oldgEsbsdgwde0s5Y0MdM0303MmbobEgMmdoln3mbmdozm®mos
LM E05HO3OHMBEYTgd0LIMY35MqdT0,
M53bgelidgfiymdLdsmsdogMgdslidndoglsgbmgmgdgwsanwgdHgsdglsdsdolsgdma®mes
099 036MMdgdgd0LdmMY35MHdL.

5 F0L00dB0390 03996935059 3MEMYPOMO0YIMYTM,
319399 A0MBMHO0303MLbEMBOLZG0YTFYMBIEMTIMHHTMYZIMHJMDIRD530MHMDYILEHMEMO
13900LE0EE0bEHIMILYOLLMREIOLZ0MHMDIdTo3bM3MYdOLoTO.
51396905L569MM5®EHWIMOLEHJOLLSTMSMGO9IY3505dEH0MOBIGMNMBL M OLR MMM
Logdosbmdsdo — 8g39bobgmds, F9xrMBHIMIMDS, Bggbmzggergmds, MIoL3MHMEIIEJOIOLFIOTMIDS,
090509MdsLb3. 6500sbmd0gz00,
HMIGHMOHOLELLSTMSMd9dg358Mmbofiogmdsdoommbasdm®mbgmumoyx 0dolyn®dbols
(5¢09gbsbMmmeEob, 390 3dbME MO FoL30OMdYOTObIOMBL)
9y3965L500530bgsbLoJ399bM@EbMBO0M30boL (b3 F35M0l) sdBYdsTo.

L@REWOLEHMOHOBIOLGBIOYEGOTOEHOHOLELLITMSEGdGIG358593DMULLOBEIMLMEMS Fmen
9PbmAMEOLsTDoMYMEMml, 6035096 306G ME GO0 (3090L, 5Qom-{iqligdl,
3990 GHMOLOINZ0mMTYMBIMBIL, 3BMZMGOOLLL0LEIMILMBE WL [1,7].

Lodo039e0mBoE®H0BIOLYBZ0056M9d0LwY5MML 39MA039ML3gJEH 0390053009390
BMgaombdo - 93b909-000569m3To, 099(39993999605393608bmm,

HMIDMY0gOH0y5dMbs3w0LoLYIMEIMHRT0sOLYIMWo3HMdEgdgdo,
9033930053 9b9630900093Md9dmMb3935d0DgIMmMYBbbOMMgy0mbgddo  (b3s6gmo, MoFs)
3®LgdMOLOIbEHMEO..

93b909-00005690LILOOLBY6IdM0303060Md9d0, obGMO0M-560Jd0GH9dGHIOMwo,
310 GVIOMEIOEIMI0Q0OH000OBIGLb0Tb5M3O0LsBLZM39EabIMOLEMMOLE L3 305wo
Dogosls. 9LgbosMgeoy0meo, LSINMPI93MGHG0BI0,
0099359696530 58360d369¢Mm35605LbZsLobgmdgdo3 — LsdgoEobm (SPA), Lsbmgwm  (spdm),
3M0bstrmeo, gmbozmMo, bogdosboslbg.

dibgos-
00005690080v50Mg15035MR039MOL39JEH039005MLYIMBLLSTMMEMOHOBTOLYIBZ0MMGOOLSMZOL.
509bM033m3H 963050000 9bs©OEOS, HILOHWY05IGLdgdG05353358003mMqdT0,
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5en3900LaLo3Lo®,  IB30mMILAIZMOEGHMOOLEMW0EI6GH®Mgd0,  3gMHdmE,  se3oboBdol
(95Bd90LIMBoE03sE0GE G0, Q. LEH9B9650bwo) Q3L53M-LsPOESTYHMLIMMEHOL
(5010509®0).

932100 BaL89MI0500©0(3000dg0Esbmlimgyombolinzmliolidgdgdolidgbsmbmbadsdo.
dbsMoLEIOOEHMM05HIIIOIMIMOLMMOIOMZbE03sM30 - 0d0oLoLEIYsHBIYOU,
HMIgd033959Mm0MBG305680MmIM 35 x3gMHM3bgd0m.

bomgwol@m®obdol (0 OHMEHOHOoBAOL)

296300006905LIbs6)d0Q BB 3MNMGO0MTN0sB T,
0©IL0H3E0oldgEsbsdgmadeosdmoldfi3o39L0ITMAMSGOME03MHMdEGIoL
(LB GIOLOEFIMOYJEGDds,  TMLIBEGMIOLEVIMYDs, 9B sBMEIOOLTOYMSEF0Jss]gdd0)
29053M0oblogdgdo.
500 MIM0300MLObEgMBOLLM(305MGHO30MHMDYOOLYITX MdIBYdsgLodEdIE0YbEGIBMEB
obEOHoBIoLlbgrrdgfiymodolaboom, 53399 olbIMBOLEHMOHOLEJIOLIMBOEZLLMRWS,
050095139690 510059A0MIM03MLObErgMBLMIbIOHMoELEgMbgm-
539639Helogd805bMds80dMbsfogmgmdsls.
Leg3EolGOoBIobyelidgfiymdldbs®olmzoldMooEoEobslmaambsdgr®bgmdmmodGad
ou, boEbrMoMg)zoLbs3gmMdYd0LLHY3gb0MYdOLFIMTMIINLIMYSE0DEO,
9mbobEgMdOLELgdLIMALbHYHGdOLLRIOHMAO,
5305000030535 J00000d9dMb 3oL YsOModbgds [1, 8, 9, 10].

L3 gNLdsOMZgmdo (5356, 2399600, 009M9mo,

L5393609EM) EOOLE0593DEMBNMDEMM30 3490399 EwOHJOOLMY3560LFglgdL,
093965bgmd0LoM3060LHsMHIMIIOLIEYOMIMOZYTMEFEOEGISL (m960350Box0dgd0,

439360Lgo3mygbgdswosizolidzqd, b990H935HB0Ld0dz009), G500030ELsdbsMYMEml,

OLAOOOYLEZILAYONLIIFLIOL, SQFOWMDOOOZBMWILMOLEILLZ.

3 F90500FMH0LEGHW0d0BEILOI0MHOM S IBYIbYBLS OO E M-
24985%95bLOMqdIE3ME b0,

53396306090 05dbsMOLB0 35 MEMmdMEYdM0300615350RIOHM3BId0MIEILZY6gdoLmZoL3M
983MmO G035 IOH030OHMBIO00) -
D30LLsb30OHMBMEIOLLYYDdEMHMI030EITM0D0sFoM0LDS3gd5©EIb060TMOL Jer0TsE 0.
3FoM0LIMOMMBHIO0IBIZMOMMOBHMOIPAOWGd0,  15IEMIZLOYMOLEMMOLEJOOLIMIZEIgLMdS,
2963000060909 05DL30LLbISOOMBMBIG0ETOLT0TIOSMYBHIOMEH™M0sDY,

0993553 9OMOEH MY GO0LBbY35M-DBGIYE 05 F5O0LBM0sbgT0BGdMYMIL.

DM, 5FoMHOLMYIMI300M50MB0IMZ3583w96J30M0s. 5JFgbsdgdE0slisdMbocrm-
Lo3MOMOEM, LMo GO, L59OHMYTox SBLOGd PO,
39993690005GH“IMHOBIOLLLZILIBYMIYGIOLTGLodEgdwmdgdo  (bmgerol,  93m-,  Lsbwgzom-
L530M0BM, BMH0b39wWIdHYW33003900, 3060L, Lomsdsdmslibg.).

0 ™fjergd3d006¢)gbloMedndobsmgmdldm0sbos FomolMmg3M9o30E03m@EgbEoswolas
R9ODMZGD5045MIGOMEobbzslbzs3MmMGoEOl (3085 m®o, 05bgmEMmyomGoEIlbg.)
399OMOEJOOLOIBOINOMOEHMOPYH0GIOLsMNZ0LJdOLYHBOM (393130, 3M3MEIMOOELLS. ).

65500606 MU, HMITN0565F0M5d0EMMODBI0LY5]EH0YMGDS, 45bLs3MMMYdOMJooJLsdmMM-

BoboEsdMHMBSHBOL (3MO0OGH0QMYMJ0)
53bJ30mb0M5d5356M390L39dE0370LJ8boLEEOMIGHMMOLEI0dOBEILOLYBZ0MIMGBOLIMZ0L
(3963mbomR SHMLLEHWIGMIdO, 33990L5@ob3FMHMMd0YJBHJOO, 9dLobyMgdolLRO™),

31939LEH0FMLTo3gLGIHTGOHYOLJI0DbMBOLYJEHOMYOL  (LMBEOL3HMEPYEJOOLTMY3bs,
3935™M39wgMdOLTIBMHOBZIEgMBdOLASBZ0MMGdI©LLS.),
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M53bgeli8gmHiymoLoYOWMdM0308mlobEgmdolislogdgdalisdsmdmdoglsEbmamadgumsyow
90D90s0sMqdsl [1, 11, 12].

2996000LIbsHOLBMDIIN0Z-29MMIR0YO306MBJd0,
3530030130090 L5 TV TN0DbYMNOLIMOMOEHMEOoDMbgdO, 3N G-

oG MMH0YY0d9gdoLLoIMsgEY,
90696 mm0fYyergd0alibgsd«nbgdmog0mglvyMligdo3sMmadommdgdligdbolimgaombdolbgoalibgolisb

oLEGHWOHOBAoL (693609530 o@M@obdo, 93MGMHoDdo, 3OMGHOHODBI0ELLb].)
2496300560900 Lm30L.

930mbolHr30L306MsBMmEndo, MHmIeolloy®dy 22 30-00,
2496539899 05(36MdO0IMOHMMEHGO0 - MM930, 3933900000 3M0QMEGNO,
bmmdomodmosbsmd@Bmbsdo —  dsbdom (2050  9)  oamdoLbdoms (2130 9).

6930MmbobEBHIMOGMO05HYs, 51939, MOHOBIXBIMEMAO0MHOIMOMMEO0 — Bsdgrwsg0sbslisgoMowo.
396303960393 039003558605399M0sL5MMEMMODBIOLYBZOMNIMYGOOLIMZOL,

5993993 Y39g0L0JoMlgdY0s MM E03ME b0 olddmbg@mmolEEomdog]® oo,
G D33998600m: 5MMEHOHOLEHV00bBMLEHOWIBHMMs (LdGOHM303w9wobowols, mbogrol,

Bools, M5%3E0U, 0930L3[oMIMYdg0dgm@BYIMdIO0ELLZS); 030b60Lds0Mbgdo,
L505399§600sLEMIBIEM30MMBYOOLEMIMOLTOLIVIdS© (0B396@ 560,
bsMolbosbo3MmMdEHo/mz30b6m); 2396053L9d0LMBdOYIEJdO (Lomx sbmbslGydtmgdo),

HMIGM53399Pb0sMV3 M0 (306093 MMBIMIO0LSTsgd55d300GWIOOLAEHLIgLmOgsBMbs©
20WMIM0Z00M3OM©1YJEH900;
33900LMd0993H9d0d0M3MMEJEHO0MIPIPITEHIO0M0TJMz35Dgdgdom [1, 13, 14].

930100 IoLIB0IZ3bgEM396EMOLEHYoMLTGLEB0TBIMBLFIMTMIYBLZMEbgmolgh

3699000350 30. 356 30L3H9O0GHMM05H9IMFYMBOEI0LMIBIMObBOILE MG WGo:
5306390 LOMNZ9MZoeM 3083900, 399003MfYmdo030HoGHMOM39bGH MO,
bo3mbg39M9bE0MEIMdSBO, 000OOMMY39, LogodMB9bMEIMBIBOIZIBYEHIMO0S.

Fo0dE9b05b0EHIM0EMMH0JOOLENIMZI0INHII S STMYMB0056539000535BMMIdO0.
058089L50¢9090L3MO G0N YZ3BOMd.
3563053600639 m5l5d0b50MMR0LFsMIMO®EAY6LETLMdM030d08M5300B39M0M©A0MsZ35¢

0030508006390 H9005330603905509B5dgdJE00.

15392609 MbOI3LEHMOOBIOLAIBZ05MGOOLTIVHEO3ME YD GOS0,
5L5365306MHMBYOLOLYIMNROJEHMMMSYGOHNMOCOMBY, MMYMMO35530Mbgmolmdz9gwglod @M,
160350003 AHYOIL-0LAHMOOYWodgaergdo,  dBIIdgdo,  9300gIB0WYITMIIDIEYdO,
Box MIsMOMEL3030030M0P0E00, FoMdEHIB0b03MEHIMOLEIBELMBN0EITOLO0TZ305m0d9bgds,
9230MmboLIMYM5R00M530L9dOHYdS -
5bIsREHMH0IMD0350B0MEMY0MH0TM I35 xgMH™M309ds,

35300305335 MM05029630005M)905EOBOIMOMMEHMDMbgdO.

4m39w0399L396L5 39O GOME30MHMBYOLJIBOLILZILLZLIbOLEHOBIOL (Logbgbmlbm,
Lo3qbdozw™, 93MmEHMMO0BI0, Lsb3sm-LabsmbM, LodEObsMM-Lsbsmibm, LsdmbswoMgm@mmobao,
159g35MmM3HBFIM, BOOB39W9dBY330603905, SxMMEGHMMOBTo, d9dg9369d0m0GMMOBI0,
300303 o@wOHoHdo, 993 MHOEIHOHI0EILLS.) 396300 GdOLIMZOU.

AGMB0LEGHIC0MZ5LsHBOHOLOM,

60350 OHMd09dBHLHMIMIYgbLIMmbgmoligmmgbrmods®o, MYl 1996
£9lM5BHOL3MD396E300MLHYMMSTMMHOLMIBOTZEgMdOLLE @ MLoTogbos.
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PROSPECTS OF RURAL TOURISM DEVELOPMENT IN GEORGIA
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Abstact

The authors analyze prospects of the development of small tourism business in Georgia, in
particular in rural settlements — sp-called "rural tourism" (agritourism, farming tourism) which is a fast
emerging sector of small entrepreneurship.

Capabilities and conditions fro the development of rural tourism are examined for different
regions of Georgia. As it is noted, there are distinguishing characteristics in each region (natural
environment, economic level, traditions of economic management, rules for family farm arrangement,
rituals and customs, etc.) which differ regions from each other. Careful consideration is given to the
objects which are of interest for agritourists in rural settlements in Georgian regions: Kakheti,
mountainous area of Georgia (Svaneti, Racha-Lechkhumi, Mtskheta-Mtianeti), Achara, Guria,
Samegrelo, Imereti, Shida and Kvemo Kartli, as well as to the issues of readiness for their acceptance.

It is emphasized that the development of rural tourism in the country will promote economic
growth in the regions, ensure employment of local people, improve their well-being, and, what is most
crucially for mountainous regions, solve pressing demographic problems (depopulation of village, ageing

of population, young people's migration to urban areas, etc.).

Key words: agritourism, family tourism, ecology, farmer, tradition
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BH60-5%599000LL5dMGO05T5BIdOL0BE IBLOZMBOLILEMIEGMEOMIZ30-
19dMHxdgdOLTObgZ0M 0Y4mgo mobdbo: dMHMeroldgol, D9slodmbgmob,
d9360B5BbsMOLMODYdS.

5060360369300 s6Y3gsbgdsmswobs@olbomdmmeoldgols (Mn 4557 %)
BHIOOLsEbOLLVdSEMdo  (Mn  42-44 %) 2498moMBgzs  [29].  Bgslodmbgmolasdgz-
MHoLLYdSEMLTSEDYd030050256F0ld90 3390 md0m (MMn 36-39 %) 0mddolgMmbsotmos [28].
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43000 oLEI3MILOOLRBIMYWGIT0YSTMZWgbOM0ssK58gmOLIMbY 3390,  Lowsg,  C2353)9-
24mOO0LISMQ0 15,9 BEbEmbass [10].

34996m0LLsds©M, HMIg0339M0MbsG 0y oE030Ldsbgdomssfo®dme-
39600,  mboldMboiodswo@g®do  9gdsMmgMBL.  BsbsbmBollsd s mdndE30WMds oMM~
Bodmedobgddo sl 14 %,  bememEogsbymeododolbdsbgddo 30  %-Loofgal.
L5doEMLdsbYdOLY3gs35@JMM00LLgMMMTsMmsgo 5,0  Ib@mbss  [10].  s0Lsbodbogos,
ddJdgHoLLHdEMLToBYdOLBYEIWIHR0VIC0M301939d03MH M. a.
39390dolbgerddmzsbgummdomlitrvemsodbsdgbffsgaowolss-

JoO 039w mlidg3bogMadsmss3sgdools 393 90MH09900bLEH0EH™E0LMbIFIOMIgd0oLT0gM
[30].

090MH0(Ys6OHMLAsbMOHoMI0Mbolidmmosbogs®ommdo 500 30%-L8g000p96L.
0L8gd5MHYMILMBOCOLOEIBLTLMY0-sLgwgmom  50-60  38-0LETMMHYB0NIEObIMGoEYg-
0L F0LB0TMYdT0. LodoEMLTsEbYHObsFoomdloHoE030Lssfotdm-
3md0oLI0bYO3030OHMMYHTNY-5E9J3000EH030LF5DMLIbYMBLYB7 33690
[31].30:03bmB00mb5399930000gNOOFYsOHMULEOS0MbOLLIdSOMMeToEbYdOLLIYOMMTsMogo 25
dbGHmboss [10].

090MH0HYsOMLBEO0MmbT0M5896009930M09LdMET5EbMHOATMZGr0bIdsS
©55304L0MYOMO, Joo Mol Bbo3zms, LEBYds, S5¢EEgM0, Lsddz0EEM s lbg.

239MMYO0YIMH0Y5033¢939000EAI60O0s, H™IBb033mobLdEML3gMOL3gdEH0v)-
0356530 2880 5m5lEMbolIdYsY9bL, brrgwmdssbdgd 3390 0GIMH0GMMO0LLIYMMMBIGMMdO 35,5
30-LoofggL [32]. £963mIMdoLI0bYE3000b0TbolsdsEMLTsDId030EMHMMYMHTwn-
Q9930003 030L5s [31] 5350780T9b9956990d0M0EIP30MHMEBOEHOLLILOM.050bgdT0Tb-
3969990Lb59gOHMIG 339 ™dS 40 %-13go9bL [30].

153980LLsdSEMUAsbgdo3(Mn 55,44 %, MnO:2 87,71 %, SiO:2 6,0 %, FeO 5,28 %, [29] )
£963MIMdoLIObY3005193930MMMNIMTY-GIZ00EG030LsS. 050006903005695649-
9oLA0MH0sEOBFO030MHMEBOEOLIPIFBLOEWMIGESBOLLIbOMsHoMBmygbowo [31].
256Ub393900FoMIMMOOLIObYL3005MEdMAZ0LLOdsEMLsEBYdOYSBMmOoMBIZs.

506036990l MIBMY0)M0369dd0056256mB0lid0 339w Mds 52 %-Lowmfo3L,
bmEmazmbym®olMmomgbmds 0,01 %-LsMomgdo@gds.  Lodsmb3gdlidgd@orwodstogo 700
smoLBHMboS [32].

15599300 gLLSBSEMLSTTZ0MEIEIBsVIMLsgmgmom I 30-0bEsdMOYO0TEOYISOIGMBL.
9500690300569564180d0M005©s{FoM3MEEIb00530MHMBOE0LIBLOWMIgesbollisbom.
0505600306096 596Md0¥M3BOEL5TbYBOEB3Tg0393U. 50bod-
B0obsdsEMFMIMIMdOLIObYL3005L93930MOMMYMTMEOEH030bss [31].

sbgmogg  FoM3mIMd0LOYNEMOfYsOMbLIds®ME,  MHMIgEwomgm®ofigstmpsbhéoowmm
5@dmbsgmgmom, I 30-0LESIMMHIO0TJOIMJMDU.
9L050bgd0356456493d0MOMSIPFRLBOEIMIGEbOLLILOM
390353L.95656499018909 3390 Md53500b69030 42-54 %-0LgsMegddodghygmdl.

139603965060 s300g00L3MHM 3930 F050MHOLEIROEOGHMOM0MJLOEMMO3MbEIBEG @ gd0

1393Lgdobdobbom, B3096 doge 9m3m390990dbsBbsM0-5x 53gmob,
BH033005L5sdMY30L050boLb0TMIgd0 [26].5885L5¢gd0IBEAODBES, HMD Fglodergdger0sdswms-
obs®molbol3mbzab@®ma@gdoldomgds. 900900 3mb39bEHMoGHJOOLLOYIE08gE -
YO0 IBILOsMNYOOLLSRMIZ9e DY, 0569,569930B5boeno3mb39bEGMo® -
000563560LsBM3MLHZolbZLILOLEGYMHMTGBEBMBYGOOLFMTMgdOLEJIB0 M-

93060380360005639690¢9d0 3963dme,
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0569569930B5bo03:mb396E 93900 B306M39w 555300 gdEolbzs@olibgsBsM3oldswswbatmolbo
960539 Mdqbobmdgdo:

_Bbo®moboshbozzmolidsboli 3mbab@®ma@gdoliogsbysdmobmdowmo 0gbs Lomogom-
Bob3oMd50560839MHMBsby 6o, 535L09bBb033molTb-
24969990L950060L,3MbE96EMSE 0L TMY)bxd5FgMOLIBIHMMOMA ST -

303553995 MbbI0MHBIPOB0FYHMT5bY 61T, 23900559 853909¢0LO03MTb-
2969990L5HEO0DMbMMH0Bs656mFolI0MYdOLEJIbMEMa0gd0:

—0030L35boL3Mb396GMG0ED  (Fe20s/Mn  0,22),  ©bmdolgzemlmdgmmoo,
24580bMd0¢00465850sbsbToMmdsosbo, Q505 loEO30vY-
00560059(30093MmbBMO0bogRIOMIBYs6mdo (Mn 75,3 %, S1 0,3 %, C 6,0 %, P 0,04 %),
bmemdorgdmewofjoolysdmygbgdoo (Mn 36,2 %, A0z 19,7 %) —s¢r99060560L0¢03m0sbys6wdo
(Mn 62,0 %, S130,8 %, Al3,9 %, P 0,016 %).

0060950, 05699699989033900 ©IMOBO  FologdoLYsD  (3oMOMbIEGMO  3MbiEIBE®MG0),
399509©MM0 3OMEIGHO O 3900), B3933MmBEIBGH®GHIBOLS s L3YE3MHMEYIE Ol Jomgds s
13960H™d9650bmdms Homdmgdsdo dolo MgogoBsEos, 1939 LogdsOmzgwmbo sOLYdMo 9.. d30M9
L505EMGOOL 9Ju3EIMoGSE0s byl Ggvyfigmodl F050MOLLdSIEMLMmSEOMBsEMEYsmyqbgdsls, do-

109U SEOOLASHIBYMA039d, 0505¢0bsMolboLIMbE96E® @ JdBILIBR0E0EHOLIYT-
30690, 53960 ™39650b6MdDN3000MHdgd0lFg83E0MYOLOYIMGTIMUGIMEMm-
230)M20% 5BBOMYd.
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MANGANESE PRODUCTION IN GEORGIA
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Abstract
The article "Manganese Production in Georgia" provides digital indicators of manganese
production in Georgia and worldwide (amount of ores, volume of smelted manganese ferroalloys).
General description of manganese ores and metallurgical enterprises in Georgia is given.
In order to rationally use the Chiatura deposit, to prolong its exploitation and ecological recovery, it is
proposed to produce concentrates and products of special composition, as well as exploitation of so-called
small deposit ores. It has been shown that application of some small deposit ores in Georgia will

somewhat simplify the technology of making ferroalloys and improve their quality.

Key words: Manganese ore, Concentrate, Ferroalloys, Silicomanganese, Ferromanganese.
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In modern scientific and technical literature, antimony is ranked among those metals that have
been smelted since ancient times. Scientists came to this conclusion back in the 19th century, when
during archaeological excavations objects made of antimony were found - a fragment of a vase in
Mesopotamia and small jewelry in the South Caucasus [1]. A new stage in the study of the history of
antimony production, which began at the turn of the 40-50s of the twentieth century, when
archaeologist G. Gobedzhishvili in Zofkhito (Upper Racha) discovered two dozen ancient workings of
antimony ore and in the same place, near the village of Brili, burial grounds with numerous small objects
made of antimony [2, 3]. The mine workings, which have been in operation for about 1800 years from
the middle of the 2nd millennium BC, were located at an altitude of 2000 m above sea level. In order to
penetrate to the place of direct mining of ore veins, ancient miners cut communication mountain paths
in hard rocks. The ancient workings were adit-like chambers, the length of which was 15-20 m, and the
width in the places of the inflated veins reached 13-15 m. To prevent the collapse of the ceiling, natural
rock pillars were left in them, and in some cases they were replaced with dry masonry broken pieces of
waste rock.

The fire and water method was used to break the ore in these workings. The ore-bearing veins were
first heated by a fire and then extinguished with cold water. As a result of such processing, the quartz-
monite vein easily cracked, and large pieces of ore were easily split off from it with the help of a pick
and a hammer (diabase boulders were probably used for breaking off, which the miners held directly
without a handle with both hands and thus made a blow to the split ore). The primary beneficiation of
the chipped ore was carried out in the same place, on the sites in front of the chamber entrance. For this
purpose, the broken ore was crushed on flat diabase boulders, and fragments of waste rock were separated
from the crushed mass (in one chamber, pieces of sorted poor quartz-monite ore were found in an
amount of up to 2 tons). Crushed and enriched anti-ammonite ore, as shown by archaeological research,
was transported along paths downward to the forest zone, rich in combustible material necessary for
smelting metallic antimony. Smelting forges were also located here, in which metallic antimony was
smelted by a two-stage method, which firstly oxidized the antimony sulphide contained in the ore into
non-volatile antimony tetroxide (Sb204), and then reduced the latter with charcoal to metallic antimony
[2,4].
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It should be noted here that in neighboring Svaneti, the extraction and processing of antimony ores
by the local population, unlike Racha, apparently, was continuously carried out for many centuries and
stopped only by the end of the 19th century. This assumption is likely to have a right to exist, if we take
into account the message of the Russian engineer V. Gilev, who visited Svaneti in the early 60s of the
XIX century. According to this author, in “Svaneti they make rosary from antimony ... but they could
not see on the spot” [5]. The fact that the Russian engineer did not really see samples of antimony rosary,
i.e. "Krialosani", this does not give rise to doubt the truth of the words: "In Svaneti they make rosary
from antimony." Moreover, this region has always been distinguished by highly developed mining and
metallurgical industries of gold, lead, copper and other metals.

Antimony mining and metallurgical developments of mountainous Racha, dating back to the
Bronze Age, were undoubtedly distinguished by a high technical level for their time. This is indicated
by the fact of the development of inaccessible mountain ore deposits, the use of the method of fire and
water for cutting paths and for beating cracked ore from the vein massif, the use of pillars erected from
dry masonry as anti-fall fastening of pieces of waste rock, smelting of metallic antimony by a two-stage
method, etc. etc. The high qualifications of the ancient miners are also indicated by the fact that using
the visual method they could select the richest pieces of ore suitable for smelting from the mined rock
mass [6].

The ability to visually recognize the quality of ores is apparently related to the fact that G.
Gobedzhishvili found lumps of tungsten ore (ferberite) piled in orderly heaps in the Zofkhito mines [3].
The fact that they were preserved and not thrown away suggests that ancient metalworkers tried to smelt
metal out of them. Since these attempts were unsuccessful (tungsten ore requires a much higher melting
temperature), they still retained the ore, hoping that over time they can find a more efficient way to get
the desired result [7]. The described fact of the preservation of ferberite by ancient miners by all visual
signs that meet the needs of a mineral resource indicates the first, albeit unsuccessful, steps in the history
of metallurgy to develop tungsten. Mankind became acquainted with this metal only after many tens of
centuries, in 1781, when it was first obtained by the Swedish chemist K. Scheele (1742-1786) [7].

The listing of the advantages of the Racha mining and metallurgical center cannot be complete if one
does not point out one more remarkable fact. According to the research and preliminary calculations of
the archaeologist G. Gobedzhishvili, several hundred thousand tons of ore were mined and processed in
the Zofkhit mine workings, which was an impressive figure for its time. Such a scale of antimony
production in Zofhito certainly significantly increases its importance. However, even more remarkable
is the consideration expressed by G. Gobedzhishvili on this matter. He considers it unacceptable that the
upper reaches of the river who live in narrow gorges. Rioni, a small tribe, smelted such an impressive
amount of metal antimony for personal use. Based on his assumption, for the local population, the metal
served as an object of trade exchange with the population of other regions of the country [3].

G. Gobedzhishvili's assumption based on figures leaves no reason for the slightest doubt, and it becomes
even more important if we compare it with another assumption. It was expressed by the famous historian
of metallurgy R. Forbes based on an analysis of a number of archaeological finds. He believed that some
of the small antimony objects found in the territory of ancient Mesopotamia were not of local origin,
since this country did not possess antimony deposits. But the discovery back in the 19th century. on the
territory of the Caucasus (Agstafa, near Tbilisi), antimony objects in plural quantities gave him a reason
to assume that it was the Caucasus that supplied Mesopotamia and other countries with metallic
antimony [8]

Due to the fact that both actually interrelated works were published almost simultaneously (in 1950
the book by R. Forbes, and in 1952 by G. Gobedzhishvili), each of them remained unknown to the other
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author. This gap must be filled in our time by comparing the data of R. Forbes and G. Gobedzhishvili.
Such a comparison will make it possible to get a more complete picture of ancient Georgia as a country-
exporter of metallic antimony. It is clear that a small tribe living in narrow gorges in the upper reaches
of the river. Rioni, could not mine such a huge amount of antimony ores just to meet their own needs.
A large surplus of this ore, as G. Gobedzhishvili justly noted, in reality could only be used as an exchange
commodity in the nearby regions of mountainous Georgia.

However, according to R. Forbes, this practice of exchange had a much larger international scale and
reached such a distant country as Mesopotamia. The assumptions of R. Forbes about the export of
Caucasian antimony to the eastern countries were further elaborated and given more concrete content
by the well-known specialist in archaeological chemistry I.R. Selimkhanov. He presented the results of
his research in a generalized form in the authoritative publication "The emergence and development of
chemistry from ancient times to the 18th century" (Published in Moscow in 1960 by the Institute of the
History of Natural Science and Technology of the USSR Academy of Sciences) [9]. In the chapter
"Antimony" of this book, I.R. Selimkhanov, in fact repeating the premises of R. Forbes, additionally gives
information about objects made of antimony (pendants, medallions, beads, etc.) found in the burials of
the Transcaucasus. He also emphasizes that with the help of chemical analysis an interesting regularity
was revealed - in all these objects there are impurities characteristic of the antimony luster (antimonite)
of local locations. Here he points to their specific location, from which it becomes clear which
geographical point was meant by the repeatedly mentioned word "Transcaucasia" developments "[9].
As can be seen from the quoted passage, I.R. Selimkhanov recognizes Zothito, mountainous Racha, as
one of the first centers of the mining and metallurgical production of antimony not only in the Caucasus,
but also in the entire Ancient world. Ancient Georgia has always been ranked among those culturally
and technically developed countries where the development of metals began from time immemorial.
The world's oldest production of vein gold (Sakdrisi. IV millennium BC) is inextricably linked with the
history of technology in Georgia. Mining of river gold by the Colchian method, using sheep skins (II
millennium BC), the production of iron from hematite sands by the Halibo-Colchian method (I
millennium BC), the invention of brass by the Mossinians (I millennium BC) e.), etc. This brilliant gallery
of technical achievements of ancient Georgian miners and metallurgists will undoubtedly be adequately
complemented by the production of metallic antimony in mountainous Racha, which is, apparently, the

oldest, if not the first in the world, producer of this metal.
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Abstract
The article deals with the ancient mining and metal production of metallic antimony in Brili
(mountainous Racha). Antimony is ranked among those metals that have been smelted since ancient
times. Antimony mines in ancient Georgia, which have been in operation for about 1800 years since the
middle of the 2nd millennium BC, were located at an altitude of 2000 m above sea level near the village
of Brili (Upper Racha). To reach the place of direct processing of ore veins, ancient miners cut

communication mountain paths in hard rocks.
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WMHTEHCHUBHBIE TEXHOJIOTUU B IBJIOYHOM CAZIOBOJCTBE I'PY3UU:
JIMYHBIN OIIBIT

Mumenko U.B.
[TpegnpunuMares, BIageel Ipy3uHCKoi 261049H0i komnanuu «GUFruit», ceno  Ilapusu,
Bonuucckuit pation, I'pysua

Brarosmapsa codyeTaHMIO yMepPeHHOTO M CyOTPOIHMYECKOTO KIMMAaTHYeCKHX IIOSCOB, GOJIBIIOMY
KOJINYeCTBY COJIHEYHBIX AHel B roxy (6osee 300), oTinmuHOMY KaueCcTBY BOABI U IOYBHI I'pysusa nmeer
3HAYHUTEIbHBII OTEHINA B Pa3BUTHH CeIbCKOTo Xo3siicTBa. Ho ecTs 1 orpaHndyeHus, OCHOBHOE Cpeiu
KOTODBIX — JJOCTATOYHO HeGOoJIbIIas IIOWAAb MPUTOAHBIX 1A 06paboTku 3emens. Ha sTom done eme
6osee 5bGbEKTUBHBIM fABJIAETCA HCIIONb30BAHUE HHTEHCHBHBIX TEXHOJIOTUU, KOTOpDbIE IIO3BOJIIOT
ZOOMBATHCA B JeCATKU Pa3 JIyYlINX Pe3yJIbTaTOB C TOM Xe ILIOMIAIH.

OO6BeKT uccaefoBaHua

O6mpexToM uccnenosanus Os1a Kommnanusa «GUFruit», koropas ¢ 2013 roza B ceite [lapusuboaaucckoro
paifoHa  BbIpamuBaeT  gOJOKM  €BPONEHCKMX COPTOB II0  HHTEHCHBHBIM  TEXHOJIOTHUAM.

IInomans caga cocrasnger 42 rekrapa.

[lepeuens BolpamwmBaemsrx coproB s6mouu: l'ama, Tonpen, I'pemnn Cmur, Qymxu, Pener
Cumupenxko, Pex [lenumec.

[Toxsoii: M-9.

Cxemsbr mocagku: 3,4 m*0,8 m, 3,5 m*1 M.

KonuuecrBo Hacaxzenuii Ha 1 rextape: 2850-3675 mepeBnes.

B cazmy c camoro Hayasa yCTaHOBJIEH KalleIbHbIH II0IUB, TO3BOJIAIOMIME CTAOMIBHO IUTATH JE€PeBb
He TOJIBKO BOZOH, HO U YOOPEHUAMH.

Taxoke Ha BceX IIOMAAM CaZla YCTAaHOBIEHA aHTUIPAZoBad CeTKa, KOTOpas He TOJIBKO 3alIMIIAeT OT
rpaga, HO u GinokupyeT 25-27% CONHEYHBIX JTydeld, UTO ABIAETCS KPUTHUECKU BAKHBIM, YIUTHIBAL
BeIicokue (+36-40 rpafycoB) IeTHUE TeMIIEPaTyPbI.

C 2016-ro roza xoMIaHus paboTaeT ¢ roUIAHACKON KoManuei «Fruitconsult», corpyauuk xoTopoit 5-
6 pas B rojf IpHe3XaeT B CaJ, U KOHCYJIBTUPYeT II0 BceM Oe3 MCKIIOYeHMs BOIPOCAM, CBA3aHHBIM C
Ka4yeCTBEHHBIM BBIpalllBaHUEM, COOPOM U XpaHEHHeM IIPOAYKIUU.

PeSYJIBTaT HCCIeA0BAHMA 1 06CY)KI.[eHI/Ie

BermreyxasaHHBIN IIpUMep MHTEHCHUBHOTO sSGIOYHOTO CaZia IIO3BOJIET €XEeTOHO IOIy4aTh YPOXKas B
pasmepe 40-45 TouH ¢ ogHOro rexrapa. i cpaBHeHUs, 9KCTEHCUBHBIH caf (caf, B KOTOPOM HET OIOp U
IIIIajieps!, IIOTHOCTh Iocazku cocrasiserT no 600 mepeBbeB Ha 1 rexrape, He yCTaBieH KalleIbHbII
IIOJIUB U aHTUTPazoBas ceTka) ¢ 1 rexrapa gaer 10-12 TonH npoxykunu. BaxxHo ormeruts, 4To S6I0KH,
BbpIpallleHHbIE II0 WHTEHCUBHOM TE€XHOJIOTHH, O6J'Ia,ILaIOT TAaKXXe 3HAYUTEJIbHO 60J1ee BBICOKHMM Ka4Y€CTBOM
U JIEXKKOCTBIO, UeM sf6JIOKU U3 SKCTeHCUBHBIX caZoB.IlepruogudHOCTh III0OOHOLIEHN TaKXKe HaMHOTO
CHUJIbHEE BbIpaA’)K€HAa B CaZlaX OSKCTEHCHUBHOI'O THIIA. E,ILI/IHCTBCHHBIM IIpenuMyuecTsoM CazoB
SKCTEHCHBHOTO THUIIA ABJIAETCSA ropas3no Oojlee HU3KAs CTOMMOCTb 3aKJIaAKK 1 reKTapa, HO 3TO TOJIBKO Ha
aTalle IOCTPOEHU Cajia, IOCKOIBKY B AaTbHeHIIeM HHTeHCHBHBIH caf JOCTaTOYHO GBICTPO OKYTIaeT CBOU
BJIOKE€HHNSI W HAYMHAET IIPUHOCHUTH CTa6I/LTI]5H]'>II‘/JI BBICOKHUI AJOXOm,. COOTBeTCTBeHHO, SKOHOMHWYECKH
Ijetlecoobpastee 3aKIabIBaTh SOIOHEBbIH Caff MHTEHCUBHOTO THUIIA.

3axoueHne

OtTpenpHO HEOOGXOZMMO OTMETUTh AKTUBHOE ydYacTHe TIPYSHHCKOTO TOCYZapCTBa B Pa3BUTHU
CeJIBCKOTO XO3AMCTBA: IPAKTUYECKH II0 BCEMY IIEPEYHIO KYJIBTYp MOXXHO IIOJY4YWTh TPAHTBHI Ha
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pasHOOOpasHble HYXAb! (cOGMHAHCHPOBAaHUE IIOCAJOYHOTO MaTepHasa, KalleJbHOTO IOJIMBA, TEXHUKH,
XPaHWIUII U T.IL.).

ITo cBoemy OmBITYy MOTy CKa3aTh, YTO IIOMOILNE SABJSEeTCS OecCIpelleleHTHOM, JOCTYITHON KaX oMy
XeJIAloleMy Pa3BUBATh CeIbCKOXO3IHCTBEHHOE IeJIO.
Hamra koMaHus osryYusia rpalT Ha TEXHUKY 1 c6opa ypoxkas B pasmepe 50000 sapu ($15000) u rpauT
B pasmepe 500000 smapu ($165000) Ha CTPOUTENBCTBO XOJOJUIBHOTO XPAHWIULIA JAJsA S6JIOK, 32 UTO
odeHb OarozapHa.
VuuThIBas Takoe KOHCTPYKTHBHOE OTHOIIEHHe M IIOMOINb CO CTOPOHBI TOCYZapCTBa, a TakXkKe INIPH
COOJIIOZIEHNHN BCeX BhIIIEIIePEUNCAEHHBIX YCIOBUH CeIBCKOe XO3SHCTBO I'py3uu MMeeT OTIMYHBIE
IIEPCIIEKTUBBL [JI1 pa3BUTUA.B 3Ty cdepy mpuxozmur Bce Gosplie ai0feid M KOMIAHUM, KOTOpPbIE
HaMepeHs!I JOJITOCPOTHO U CEPHhE3HO 3aHUMAThCS arpapHbIM OH3HEeCOM, UTO He MOXKET He PafjoBaTh.

Jlureparypa (McrouHukm):
1. https://www.supersadovnik.ru/text/jablonevyj-sad-sovremennye-tehnologii

2. https://www.agroinvestor.ru/analytics/article/29589-marzha-v-intensivhom-sadu/

MHTEHCUBHBIE TEXHOJIOTUH B ABJIOYHOM CAJIOBOJICTBE I'PY3UU:
JIMYHBIN OIIBIT

Annoranus

[IpuMeHeHVe HHTEHCUBHBIX TEXHOJIOTHI B CEIBCKOM X03siicTBe ['py3uu SBIseTCs KpUTUIeCKH BOXKHBIM,
YUWUTHIBAS KIMMATUYECKHUe YCJIOBHS M OTHOCHTEIBHO HEOOJIBIIYIO IUIOWALb IIOLOPOLHBIX 3€Meb.
Brarosaps uM ¢ OZHOro rekrapa 3eMJIM MOXHO IIOJy4aTh B JECATKH pa3 GoJblie ypoxas, 4eM IIpH
SKCTEHCHBHOM METOJie Pa3BHUTHs, KOTOPBIH 3aKIIOYaeTcs B YBeJIWYEHMM IUIOWALU OOpaGarsiBaeMoit
semnu. llenplo JAaHHOM CTaThbU SBJISETCA II0OKA3aTh HA IIPUMEpPE OJHON KOMIIAHWW, 4TO Oyzyliee
CeJIbCKOTO XO3A#CTBA — B MHTEHCHBHOM IIOAXOZeE, KOTOPBIHA I03BoauT ['py3um obGesomacutrs cebs B
HPO,ILOBO,TIBCTBCHHOM IIJIaHe, II0 MHOTUM Ce]IBCKOXOBHfICTBeHHBIM IIO3UIIUAM CTATh HeTTO-BKCHOpTePOM
IPOJYKIUH, @ TaKKe 32 CYeT CO3/AHMS BBICOKOOIIAYMBAEMBIX PAGOYMX MECTOCTAHOBUTH IIPOILECC
MAacCOBOTO BBI€3/a JIIOZEH U3 Cell B TOPOJa.

KJiroueBsle C10Ba; MHTEHCUBHBIE TeXHOJIOTUH, CEJIbCKOE XO3SHCTBO.

INTENSIVE TECHNOLOGIES IN APPLE GROWING IN GEORGIA:

PERSONAL EXPERIENCE
L.V. Mishchenko
Entrepreneur, owner of the Georgian apple company "GU Fruit", Parisi village, Bolnisi region, Georgia

Abstract

The use of intensive technologies in agriculture of Georgia is criticaly needed counting its the
climatic conditions and the relatively small area of fertile land. Thanks to them from one hectare of land
it is possible to get yield ten times more than with the extensive method which mainly consists in
increasing of the cultivated land. The purpose of this article is to show using the example of one company
that the future of agriculture is in an intensive approach that will allow Georgia to secure itself in terms
of food safety, become a net exporter of many agricultural products and also by creating of well-paid jobs
to stop the process of mass move of people from villages to cities.

Key words: intensive technologies, agriculture.
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Abstract

The rich and unique phytogenetic fund of Georgia represents a natural-historical treasure and
requires permanent conservation-rehabilitation, as itprogressively exterminates or changes under the
influence of various natural disasters, genetical erosion or anthropological impact. The problem
isimportant to our country while the number of cultural plants and their wildancestors originate in
Georgia as it is their primary and secondary sourcehearth of origin. There is spread the unique medical,
aromatic, spicy and poisonous plants in Georgia which cannot be found anywhere in the world. Dueto
their current state, most of these plants are on the verge of extinction. Theerosive processes of genetic
resources and uncontrolled export are going on.

Therefore, it is necessary to preserve a biodiversity through ensuring in-situand ex-situ/on farm.
For the purposes of further consumption, raising awareness in conservation of genetic and varietal
diversity and rational usage of the unique flora of Georgia is gaining the most importance. This canbe
observed along with intensification and sustainable use of ethno-botanicaltraditions and promotion of
phytoproduction, based on the rights acquiredfromthe on Georgia biodiversity convention, through
integration of the benefits distribution principles.
Key words: Useful Plants, Ethnobotanical Skills, Phyto Genefund.
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Abstract

Diversity and peculiarities of the phytogenetic resource spread on the territory of the hunting
farm "Hunting Tour Georgia" are discussed in this paper. The vegetation cover of hunting area is located
in compact arraysand consists of mountain forests, shrubs and secondary meadows. Forest formations
are revealed by the middle belt forests characteristic of the mountains of Eastern Georgia. There are
found also Red-listed habitatsi.e.the ecosystem with a very important, rich bioresource is presented. It
is also noteworthy that this ecosystem is rich in many species of useful (medicinal, aromatic, spicy, dye,
poisonous) plants. Their sustainable use will contribute to the development of the phyto-industry and

tourism infrastructure.

Key words: Hunting farm,Useful Plants, Ethnobotanical Skills, Phyto Genefund.
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HUNTING FARM TO HUNTING TOUR GEORGIA LTD CHARACTERIZATION OF THE
FAUNA ECOSYSTEM

Vasil Ghlighvashvili
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Abstract

The article notes that the world environment is under great pressure due to human impact. Which
is why many species of wildlife are extinct, and many are on the verge of extinction.

International practice shows that cultural hunting farming is emerging as one of the alternative
ways of saving natural ecosystems. Thus, a special role in the regulation of these issues in recent decades
has been assigned to the proper development of hunting farms.

The article focuses on the study of the number of animals, birds and reptiles living on the territory
of the hunting farm "Hunting Tour Georgia" and their sustainable maintenance and development. It is
important that in order to comprehensively study the above issues, in 2021 a cooperation agreement
(memorandum) was signed between the Georgian Technical University and Hunting Tour Georgia, the
purpose of which was to establish business, management, tourism, etc. of the University. Involvement
of students in the Master's and Doctoral educational programs of the direction in scientific research.

In conclusion, the correct production of processes ensures the sustainable development of
biodiversity in this area, which will create the prospect of active development of international hunting-

fishing tourism.

Key words: biodiversity, ecosystem, hunting tourism, development, perspective
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Abstract
The article provides laboratory data, based on which it is concluded that the so-called “waste
rocks” in Tkibuli-Shaori coal deposit — using argillites, clays, enrichment plant “tails”, sludge and ash,
can produce a number of necessaryconstuction and “reftactory” bricks, Types of tiles, cement, clay-soil,
aluminum and its alloys — ferrosilicoaluminum, silumin, sialon, and the most important fertilizer for
agriculture from coal sludge “humates”. All this will contribute to the development of the economy and

the creation of hundreds of jobs.

Key words: argillite, clay, refractory bricks, "waste rock", multifaceted raw materials.
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HPP — INVESTMENT OR THREAT ?
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Abstract

As of today, about 95% of hydro projects in Georgia, as well as a large part of small and medium
hydropower plants, have been stopped, which means an investment of about $ 2.5 billion for the country.

The paper examines the attitude of focus groups specifically in the education sector, who
disseminate information about hydropower plants to the public, how they see the issue of hydropower
plants - is it a threat to the country or an investment ?!

In this article we will try to emphasize the main essence of the problem and give comprehensive
answers to all the questions raised. Our goal is to help the State structures and the population reach an
agreement on the construction of hydropower plants and make a decision solely in the interests of the
State, because the country's economic development and general stability need a sustainable energy

system.

Key words:power system, energy independence, reservoir HPP, generation facility.
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Eliashvili Institute of Control Systems)

Absract

In the article there is discussed renewal, non-traditional energy resources rationally using tasks in
Georgia.

Based on the energetic balance analyze of Georgia there is studied now existed conditions and its
development tendencies of the country's energy park complex with foreseen untraditional, renewal
resources of energy.

There is shown that in order of raising energy safety, Georgia needs satisfying of raising
requirement on cheap energy resource, what can be ensured with reducing of dependence of imported
energy, by using technologies based on new energy saving and renewal untraditional resources
assimilation.

There are possibilities of widely using of researched energy saving technologies (thermal pump
installation) in industry, farming and communal economy.

There are proceeded corresponding recommendations in the country for assimilating of
untraditional, renewal resources and energy saving technologies.
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B HacTos1IEE BpeMA B CEIBCKOM XO3AHCTBE YaCTO UCIIONb3YIOT CHHTETHIECKHe YI00peHus. B Tom
gucie dochopcopepiKalux ya0OpeHus, KOTOPBIE YacTo HOJIy4aioT myTeM Ho0srau u3 pocdopuroBsix
pyZ. B Kazaxcrane Haxogarca ofuH u3 601smuXx GocHOpUTOBBIX PYH, KOTOpBIE 000TalaloT BeCh PhIHOK
pecryGinku [3-4]. Koneuno, ects u mobounsie 3¢ deKTs! OT TaKUX IyTel HoTy9eHusa YI0OpeHnit — 3T0
60IBLIOe KOJMYECTBO OTXOJOB C MaJbIM COZep)kaHueM Heobxomumbix snemeHTOB[12]. HeGompmoe
KOJINYEeCTBO JAHHBIX OTXOJOB HCIIOIB3YIOT IIPU IIPOU3BOACTBE CTPOUTENBHBIX MAaT€pPHAIOB, HAIIPHMED
crpoutensHble 6yoku [7]. Ho riaBHas mpobiema yruinusanuu 60ab1oro o6semMa pochopcoseprranix
OTXOJIOB ABJIAETCA aKTyaIbHOM He TObKO Ad KasaxcraHa, HO U I BCETO MUpa.

B coBpeMeHHOM arpoONpOMBIIIIEHHOM KOMILIEKCE BCe dallle IIpeZJIaraioT OMOTeXHOJIOTHYeCKUe
IIyTY pellleHusA Ipo6IeM C OPTaHUIeCKUMHU yJOOPEHISAMH, 33 CIET HCIOIb30BAaHUA OTXOOB Pa3IHIHbIX
mpousBoAcTB.  Kpome sTOrOo, HEOOGXOAMMO Y4YMTHIBAaTH Apyrue (aKTOpHI, TaKue KaK COIMaIbHAd
IIPHEMJIEMOCTb, SKOHOMMUYECKas BBITOJAa M COXPAaHHOCTh NPUPOAHBIX IeHHOCTed. XoTa docdop u
PacIpocTpaHeH LIMPOKO B IPUPOAE, ZaHHBIE PeCypChl ABIAIOTCA ucuepraeMbMu(5]. Takum oGpasom,
ucIonb3oBaHue (GocHOpHBIX yAOOpeHUIl ABIAEeTCA AaKTyaIbHBIM JAJI Bcero Mupa. llenpio Hamrmx
WCCIIeIOBAaHUI sABIAeTCA ToNydeHHe (Gochopcomepkalux yaoOpeHuil ¢ gobaBieHueM KyJIbTYPhI
MUKDPOBOZOPOCJeHl A1 IOBBIIEHUA YPOXKAHHOCTH CeIbCKOXO3AMCTBEHHBIX KYJIBTYP, SKOHOMHYECKH
BBITOJJHOTO ¥ 9KOJIOTUYEeCKH 6e30I1acHOT0, KOTOPhIH OyZieT 06afaTs uMIoprosameiesHuem|8].

Mareprarsr # merozsr, OGbeKTaMU UCCIeOBAHUH SBILINCH PocdopcozepKaliye OTXO b1~
IUTaMbl ¥ IUTaky, Kynaerypa ChlorellavulgarisASLI-1, cemena Tomara.

[Toproroska mporeHTHOTO pacTBopa npoBozuiaock cornacHo 'OCT 4517-87. Brrnu moATOTOBIEHBI
5%, 10 %, 15% u 20% pacTBOpHI IIaKa 1 IMIJTaMa, B KOTOPHIX B TeYeHUH HeZe/IX KYIbTHBUPOBAIM ITTaMM
XJIOPEJLIIBL.

Jl1g moceBa ceMSH TOMaTa UCIIOIb30BAIH OJHOPA30BbIe IIACTUKOBbIE CTAKaHBI, Kyza 3acsinanu 50
I'P CTEPUJIBHOTO BCITyYeHHOTO BEPMUKYIUTA. MeTomoM BBIGOPKU B KOKIBIM CTaKaH JOOABIAIN 5 ceMAH
TOMArTa, KOTOphIe OBLIN Ha CYTKU 3aMOYEHBI B CyCIIeH3uu xJIopesUisl. CBepxXy cTakaHsl 3amuBanu 50 M
IIPOIIEHTHOTO PAaCcTBOPA U IUIOTHO 3aKPhIBAIU IUIEHKOH.

[nury pacteHuii, ctebnd M KOpHell u3Mepsiu JuHeHKod. KomudecTBo JTHCTBEB Ha BCXOZax
IIOJICYUTHIBATIICH BU3YAIBHO.

Pesysrarsr m obcyxgerme. B xone mcciaefoBaHUI INTaMM XJIOpPeJIIBl KYJIBTUBUPOBAJICA HA
Pa3THYHBIX KOHIEHTPAIUAX PacTBOPOB (ocdhopcofepikalluX OTXOA4o0B. [locie KyIbTHMBUPOBaHUA B
Te4YeHWH HeJie/IN IJIOTHOCTD KJIETOK XJIOPEeJUIBI B pacCTBOpax ObLIA ClIeAyIouas:

- 5% pacrsop — 7x10°1/KOE;

- 10% pacrsop — 6, 7x10° 1/KOE;

- 15% pacrBop — 4,2x10° 1/KOE;

- 20% pactsop — 2,3x10° 1/KOE.

ITo 3TUM DaHHBIM MOXHO OTMETHTbH, YTO BBICOKAfA KOHIIEHTpPAIus GochopcomepKalux OTXOL0B
ABJIAETCS TUMUTUPYIOWUM pakTopoM At KyasTypsl ChlorellavulgarisASLI-1.

HecMoTpsa uTO XMMMYeCKH COCTaB IIJTAMOB U IITAKOB CXOXKH, BIMAHNE MX HA POCT U Pa3BUTHE
okasbIBaso pasHoe. Kpome sroro, 20% pactBop murama gocdopcofsepKaliuX OTXOJO0B TyOUTEIbHO

BOB,ZLeﬁCTByeT Ha TeCT-paCTeHUeE.

200



B xoze mcceoBaHMs GBIIO YCTAHOBIEHO, YTO BCXOXKECTH M Pa3BUTHe TeCT-PACTeHUI GBLIO0 JTydile
B ofOpasuax c [Jo0aBleHHEM CYCIIEH3UM XJIOPEeJUIBI, YTO B PpAaCTBOpe TOJIBKO C COZepKaHUEeM
dhochopcomepKaIUX OTXOLOB.

ITpu usmepenuy AMUHBI KOpHEH U cTebelt 651710 OTMEYEHO, YTO PACTBOPSI C COAEPKaHIeM IIIaka
GoJIbllle BIUAIOT HA JUIMHY KOPHE, a pacTBOPEI C CoZlep>KaHueM IiylaMa O0JIblile yCKOPAIOT POCT cTe6Ieit.

PacTBopsI IIIAKOB ¢ MUKPOBOZOPOC/LIMY IIOJIOXKHUTETBHO BIUAIOT HA Pa3BUTHe ceMAH ToMmara. ITo
CPaBHEHHUIO C KOHTPOJBHBIM BapHAaHTOM C YMCTOM BOZOM M XJIOPEJUIOH, OIBITHbIE OOpPasiibl IOKAa3aIx
Jydmunii pe3ynbrar, kpome obpasua c 20% pacrBopom nrama. B o6pasie ¢ 5% pacTBopoM IUIaka AauHA
cTe6is MpeBhICHIIA HA 5 pas gauHy cTeGiss B KOHTPOJBHOM BapHaHTe, a B o6pasie ¢ 15% pacrBopom
IUIaKka ¢ JobaBjeHHeM KYJIBTYPHl XJIOPe/UIbl JJIMHA CTeGJiA IpeBbIcHiIa B 1,5 pasa miuHy cTebit B
KoHTpoJe. B orHomenun mramos 15% u 20% pacTBOpBI OKa3anIuCh I'yOUTEIBHBL AJI1 TeCT-PaCTeHH, HO
IIpu [06aBI€HUH KYJIBTYPHL XJIOPEJIIBI HECKOIBKO CeMSH IIPOPOCIH, IJINHA KOPHS KOTOPHIX B CpeiHEM
cocrasun 2,1 cm.

Takoke GBLIO OTMEYEHO, YTO CTAKAHYMKH B KOTOPBIX OBLIM PAaCTBOPHI C CYCIIEH3Mell XJIOpeJIIbI
MeHbllle IUIECHEBEIH U [JOJIble COXPAHSIN BIAry, YTO HECOMHEHHO SBJISEeTCS XOPOIIMM II0Ka3aTeieM
IJISL UCIIOJIB30BAHUA KYJIBTyPY MUKPOBOJOPOCIH B YAOOPEHUAX.

TakuM 06pasoM, IO pe3yybTaTaM HCCIeIOBAHUA MOXKHO OTMETUTH IIOJIOXKUTENBHYIO AUHAMUKY
BCXOJXXECTH CeMAH TOMATa IIPX UCIIOIb30BAHUY KOMILIEKCHOTO pacTBopa hochopcomepsKaliiX OTXOAO0B U
KyJIBTYphl xyopesunbsl. Tak 6bu10 ycraHoBieHO, uTto 20% pacTBop IUIaMOB I'yOWUTENIBHO AJIA KJIETOK
XJIOpeJUIBl ¥ CeMSH TeCT-pacTeHU, OITHMaTbHON KOHIIEHTpauueil A pocTa pacTeHui spisercs 5%
pacTBOp ILIJIAKOB C JoOaBIeHeM KyJIbTyPhI XJIOPeJLIHI, e BcxoxecTsh cocTaBuio 100%, a gnuHa KOpHS
B CpeZHEM COCTaBWIO 5,5 cM, IyinHA cTeOd B cpegHeM- 3 cM. PaboTsl B JaHHOM HAaIlpaBlIeHUU OYZyT

IIPOAOJIKEHBI Ha APYTUX BHAAX CeIbCKOX03SMCTBEHHBIX paCTEHHﬁ.
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OPTAHUYECKOE YIOBPEHUE HA OCHOBE ®OCPOPCOAEPXAINX OTXOZOB 1
3EJIEHBIX MUKPOBOJIOPOCJIEM
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A6cTpakT

CoBpemeHrHOe coctosiHue (ochopcosepKammux OTXO0B U CIOCOOBI €ro0 YTHIU3AIUN OCTAI0TCI
aKTyaIpHBIMM.  XpaHeHue  uuaMoB  (GochOpCcomepKaliiX  OTXOZOB  OCYINECTBIAETCS B
ITAMOHAKOIIUTEIIX, KOTOpble 3aHMMAIOT Goisinue Teppuropuu [2]. Ilpu yrwimsanuu IUIAKOB U
IIIJIaMOB, B TaKXKX€ JINKBUIOAIINHN IJIAMOHAKOIIUTEIeH IIPEKPAaTUTCA BpeAHOE BIINAHNE OTXOZO0B Ha II0YBY,
TOSBUTCSA BO3MOXXHOCTh HCHOJIb30BaHUA 9TUX IUIOMIaIe oz, XO3SHACTBEHHOE
3eMJIelloNb30BaHue. MHOTMe HCCIeoBaHUs II0Ka3bIBAOT ABrKeHUe ocdopa B IOUBe U BOJE, TAKUM
06pasoM JOKas3pIBasg CIOKHOCTh YTIIM3AUMM AaHHOTO oTXx0ma[6]. Komeuwmo, docdopusie nuraku u
n1aMbl MCIIOJIB3YIOT B He6OJ'I]5H.[OM KOJIM4IEeCTBE B ITPOM3BOACTBE CTPOUTEIBHBIX MATE€PHUAJIOB, HO 3TO HE
peuraet Bcex mpobGiem. Ha fore Kazaxcrana ecTp ckafpl OTXOZOB IIpom3BogcTBa (ochopcomepraimmux
ymoOpeHuit, KoTopsle Takxke TpeOyior yrwausauuu. OZHUM H3 IyTedl COBpeMEHHOMN YTHIN3ALMU
IAHHBIX OTXOZOB SIBJIAETCSA BOSMOXXHOCT UX IIPUMEHEHUs B yAOOpeHHH IJIA CelTbCKOTro xo3siicTsa [1].
Ho tak xax B cocraBe docdhopcopepxaiux 0TX0L0M 6osslioe comepixanre pocdopa, 0 CpaBHEHHIO C
a30TOM M KajaueM, TO Ipu Ao6aBleHMH OMOMACCHI XJIOPE/UIBl JaHHOE COOTHOLIEHHE MOXET OBITh
us3MeHeHo. llenpio Halero ucciaeoBaHuS OBITIO BO3MOXKHOCTD MCIIOJIB30BaHUA KoMILIeKca pocdopHble
OTXOZbI M BOAOPOCIH, TO €CTh KYJbBTHBHPOBAHHNE XJIOPEJIJIBI Ha Pa3JIMYHBIX KOHIEHTPAUMIX
docdopcomepralx OTXO0B I HaabHENIIeTr0 UCIOAb30BaHUA CyCIIEH3HH B IIOJIUBE TeCT-PACTEHUA
[9-11]. B Buze TecT-pacTeHus GbLIM BBIOpAHBI CeMeHa TOMAaTa, KyJIbTUBAPOBAaHIE KOTOPHIX B CETBCKOM
XO03#CTBe ABJISETCS SKOHOMUYECKU BBITOAHBIM. IIpM KyJIbTMBHPOBAHUU B 3aKPHITOM IPYHTE TOMAThI

TEPAIOT BKYCOBBIE Ka4€CTBd, KOTOPbI€ BO3MOXXHO BOCCTAaHOBUTH IIPKU MCIIOJIB30BaHNHN OPTaHUYECKUX
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ymobpenuii[10]. B ganHO# cTaThe IOKA3aHBl pPe3yJAbTAThl BIAMSHUA Pa3THYHBIX KOHIEHTpAIUil

dbocdopHEIX OTX0/I0B U 3eJIeHBIX MUKPOBOJOPOCIIeii Ha pocT 1 pa3suTue Solanumlycopersicum.

KimoueBsie croBa: 6uoynobpenus, hochopcomepskalye OTXOIBI, 3eJIeHbIe BOJOPOCTH

ORGANIC FERTILIZER BASED ON PHOSPHORUS-CONTAINING WASTE AND
GREEN MICROALGAE

TleukeevaAselErzhanovna

2-nd year doctoral student M. Auezov South Kazakhstan University, Shymkent, Kazakhstan
PankievichRadoslav

PhD, A. Mickiewicz University of Poznan, Poznan, Poland

Abstract

The current state of phosphorus-containing waste and methods of its disposal remain relevant.
Sludge storage of phosphorus-containing waste is carried out in sludge collectors, which occupy large
areas [2]. With the disposal of slags and sludge, as well as the elimination of sludge collectors, the harmful
effect of waste on the soil will cease, and the possibility of using these areas for economic land use will
appear. Many studies show the movement of phosphorus in soil and water, thus proving the complexity
of the disposal of this waste [6]. Of course, phosphorus slags and sludge are used in small quantities in
the production of building materials, but this does not solve all the problems. In the south of Kazakhstan,
there are warehouses for waste from the production of phosphorus-containing fertilizers, which also
require disposal. One of the ways of modern utilization of these wastes is the possibility of their use in
fertilizers for agriculture [1]. But since the composition of phosphorus-containing waste has a high
content of phosphorus, compared with nitrogen and potassium, then with the addition of chlorella
biomass, this ratio can be changed. The purpose of our study was the possibility of using a complex of
phosphorus waste and algae, that is, cultivation of chlorella at various concentrations of phosphorus-
containing waste for further use of the suspension in watering a test plant [9-11]. Tomato seeds were
selected as a test plant, the cultivation of which in agriculture is economically viable. When cultivated
in a closed ground, tomatoes lose their taste, which can be restored with the use of organic fertilizers
[10]. This article shows the results of the influence of various concentrations of phosphorus waste and

green microalgae on the growth and development of Solanum lycopersicum.

Key words: biofertilizers, phosphorus-containing waste, green algae.
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3595 9903009

930bm3030lL 93500900100 EMIGHMM0, LGB 0.5MMBOSL Lob. LoGo®Tmm dsgrgdolis s
016906030 MYLYEOLGdOL F9aLfagugwro 396EGH®OL MBG™LO 8gEbogmo MsbsddmMmageo
5990 BoMEboErsgzs

030bm3030L 935009909)M0 MIEHMMO, BE¥Y-L0.5MMEIBOSL Lob. LoFo®Tmm dogrgdols s
0bg0MH030 MglyMLgdOL F9aLfogzwgwroEgbEHMol MgmMUo 39360900 MsbsddMmdgero

06906030  L5M0d-LsdM3MYdOL FEYMI®  FodmMYgbgdsl s 9JBIIGHMIO FoOMZsL, WOEO
360036900mds 943L 939960l Lemxwrol 3gyHbgmdols 99damdo gobzoms®gdolsmgzol. Ladfwbsmme
MBSO IMNDMBS bYHOMDME LogMmmbgl Jdbols 39693M 030 Lsm0d-LsdmgMmgdol 9x39GIO
2580ygabgdsl. 39Mmdm Lobg®g 23043l LodmzMgdol boswogol {3000l s JoMoldogmo gemBoo,
3063Yy30L 06EHLoMMO s MLOLEJIM dMm3zg00L 9T dOEIBBIMOL LogsMOl sB0BYds, Mo3
Lodmenmm X5330 0f393L 50 b0z Mo 93mboLEGYIol BOMIMIZ¢EYMMZ69d0L IFMIOGO.
fomOmygbow BEs@GH0580 obbowrmmos ol sd@NPwIMo  Bszombgdo, GMIYMS  FoIFMS
1593530 byl 9gmHgmdl 53 Mbo oMo 93mLolEYagdol BEYMOE Fob30maMYdSL.

06906030 Lom0d-L5dM3MOOL bEZ0MHIIOL 33¢q35L TMSZo¢Ts V3bMYETs S JsOHNZgeds
093bo®™ds Jomdmazbs Logmmomo b653MMAgdo. o0 3Mobom s0Lsbodbsgo 3MME. 0.LoMx3gErsdol
6596 ™0, ,096986M030 LsM0d-LsdM3MYOIOL oIy MdJLOS“, MMIGETOE OPO YIMIOMYdS 593l
MIMdoEo dbgdMog Lsmod- Lsdm3zMHxdbg Lolwydgdol FgBsbol s LodmzgMgdol dogby o
dbs30sbo  doeobgdolish  gofidgbol  Lsgombgdl. o. gogmerEol s M. BymwgHmol
9900MEOMEMY0OH0o Babgddmzsbgerm ,,dmbo@m®mobaol Lobgddwzsbgarm 35335b0Mmbby s®LYdwo
dool  Lsdmzmgdolomzol®, Mmdgwdos  gobbowwmos IgomEwmo doymdgdo LadmzMgdol
93055300l ©sHIBOL, baolbols Jgx3sligdol s 3500 BOMIMIZ35eRYMHMBBYOOL 3MmBLYM3s300L
b9dgymdoLamzol AoLsEsMmgdgwo mbolidogdgdol.

LEoG0sdo  250mygbgde 0dbs 3bgdM03-Lomod LodmzMgdol TEAMsE  s8myqbgdsby
D9303wgbol  dmdbgbo  BodBHmMgdo s  0bo3sGHMOgdo.  IgmmEmEmyome  Bs®Bmdo
250035¢0LF0bgd0 046 59 LEZ0PHYIOL YosFMOL Bgas3egbs §399bols Mg0mbgdol g3mbmdozol
2496300000905%g. 00 0mbs3g990%g ©oyMEbMdOom  FglodwrgdgEro Ao LEMOd-LodMmzMgdOL
245999x md9LgdOL 2BYdOL ILLbZs.

0690603 1500d-15dM3MOPIL BodsMm3zgedo MFoMm3L 1911,2 sasbio 39, 5§9sb Lomodgdo
§om0m©ygboos 143 5000l 35-Bg, bmem Lsdmgz®mgdo 1768,2 smsl 35-Bg. J399bols gl dmbgdMogzo
1535MAYGO0  2obEsRGOME0s IBEMD, Mol 3905, dmol Tws, Ludoe3dme ©s SEI3wH
bmbgddo[1.93.3]. Lodobmggwrmdo  Mgaombgdol  dobgwgom  dbgdMogo  Lsmod-bsdmg®mgdol
439W5Hg OO BMMNMDJO0 HoMdmybowos 3sbgmbs s BsdgaMawm-bHgdm b3sbgmdo. 3sbgmol
M930mbdo foMdmpaqbowos 30MHEY30L, OHmMymOE BsdmMob 939 Lsbogbmwm LsdmgMgdo.
L589aMgEm-Hgdm  Bgobgmol  1LsMOd-LsdM3zMYd0  FoBEILAGOIMWos D30l MBOEL  sE3w®
LoGEYs9Y. 300EY30L Bsd®OL LodmzMgdo FoMdm®agboos 3Mebgmol EsdMdDHY, bmem
LOBIGObYm BodMZMHIOO OEO 3533560MbOL BYYPdSEIZMEO s sE3M Mgy, SFo60OL
9200630 Lom0d-L5dM3MYOL 35300 FNIE0 BIOOGHMMO0L 15% s JOMOMIIE BXYdSEXI3G O
336 BoMGHYnergddos 496es39899e0.59 MbogsmMo d4969dM030 LogsMRGIOL SMILHMOO
258myg9bgdol 89990, JoLo BMMNMOO MbEIMsD 30MYdS, 07356MGdS d9hdbsMOm, FoMmdEOYOS s
Lobgbg 33943L bbgs Motymazomo 3Gmiqlgdo. sdsb msb gehm3zol 39MdgMHgdol IbGLE 3o0MmE30L
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MBolEGgdm dmgzqds EslvdMm3zMgdbg 30M¥YBHY30L OLEIZ9d0 MoMEgbmdol WisEbowo Bm®mdgdol
“RME39090YMGs, M3 53 b0 Mo 93mboLEGdol IMIEEooL JoBYBOo brgds.

d39460L 59 bozoe g3mbobGdol dBoMIMIZ35exYMHM36900L 3mbLYMZo3E0L bgMHombmen
Loz byl vddbol 3¢0do@olb (33¢0egds3 s 08EObIMY FEPMBSEIIMHO IMDMBOL 3OMEgLOG.
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Abstract
The paper discusses natural pasture management Problems of perfection at the modern stage. In
country Lack of pasture management practices have traditionally been established, resulting in
degradation of natural pastures, the development of soil erosion processes, which eventually leads to
decreasing pasture productivity. In the paper we present suggestions and recommendations and as a
result of the introduction it will be possible to make natural pastures switch to an integrated
management system, which in the end ensures the rational use of this unique ecosystem of the country

and the conservation and restoration of its biodiversity.
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Abstract

Sustainable development of the region is one of the most important challenges for Georgia, and if
successfully overcome, it will be possible to solve a necessary issue, which is economic and social
inequality across the country. The deepening of the problems of the social protection system in the
world, which has become a significant impediment to the sustainable development of countries, has
necessitated the need for more in-depth analysis in this area. States are increasingly considering
improving the social protection system, analyzing challenges and ongoing projects. When formulating
medium-term or long-term strategies for socio-economic reforms in Georgia, it is necessary to take into
account all the social groups or factors that essentially depend on its implementation. The country's
budget at this stage is loaded with a number of components of improving social protection, despite this
factor, according to the main statistical service, every fifth person is below the poverty line, the rate
becomes even more difficult and alarming for children. According to a UNICEF study, one in four

children lives in extreme poverty. Etc. Each such lever can achieve economic prosperity for the country.

Keywords. Challenges of sustainable development of the region, social protection, analysis of the

situation, prospects for improvement.
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