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Annomayus

B crathe paccMaTpuBaIOTCS METOIBI OYHCTKH TPUPOJHBIX W CTOYHBIX BOJ OT TSDKENBIX METAIOB C
WCIIOJIb30BAaHUEM IICOJUTOB M PA3NIMYHBIX (DUIBTPYIONUX MaTepUaNIoB. JlaeTcs XapaKTEPUCTHKA TAKEIbIX
METAJJIOB KaK MPHOPHUTETHBIX 3arpsA3HUTENICH BOJHOM cpefbl U OOOCHOBBIBACTCS HEOOXOAMMOCTh UX
yAaJeHUs U3 BOJbI. ABTOPBI pACCMATPUBAIOT (PU3UKO-XUMHUYESCKHE CBONCTBA IICOTUTOB, X HOHOOOMEHHBIE U
COpOIIMOHHBIE CITOCOOHOCTH, a TaKkXke A(P(PEKTUBHOCTh MPUMEHEHHS APYTUX 3arPy30UHBIX MATEPUATOB, TAKHX
KaK aKTUBUPOBAHHBIN yroib. [[poaHan3upOBaHbI OCHOBHEIC TEXHOJIOT Y OYUCTKU BOJIBI, TPUMEHSEMBIC IS
yAaJCHUS MOHOB TSDKENBIX METAJUIOB, BKIIOYas (HIbTPAIIMOHHBIC, COPOIIMOHHBIE U KOMOMHUPOBAaHHBIC
MeTO/bI. PaccMoTpeHbl 001acTH MPUMEHEHHS TAHHBIX TEXHOJIOTHI B CHCTEMaX BOJOMOATOTOBKH M OYHUCTKU
CTOYHBIX BOJI. [[pUBOMTCS CpaBHUTEIBHBIN aHAIN3 () (EKTUBHOCTH Pa3TUYHBIX (GHIBTPYIONINX MaTEPHAIOB.
CI[eHaHBI BBIBOJLI O IEPCHEKTUBHOCTHU UCIIOJIb30BaHUA ICOJIUTOB U (I)I/IHI)prIOHH/IX 3arpys3o0K JJid MMOBBINICHUA
Ka4ecTBa OYHCTKHU BOJBI U 00CCIICUCHHSI SKOJIOTHUECKON 0€30MacHOCTH BOJTHBIX PECYPCOB.
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Abstract

Water is the main source of life. Consequently, water scarcity leads to critical indicators in socio-economic
aspects, the ecological situation and deterioration in public health. Water scarcity in developing countries in
Africa is the result of natural factors, management issues, socioeconomic causes. The main area of water deficit
is located in the arid and semi-arid (ASALs) zones of developing countries in Africa. For the sustainable
development goals in developing countries, water resources are key to achieving the causal pathways of water
stress in Africa. The solution to the problem of water scarcity lies in effective water resources management
based on a program to increase literacy in the field of water use, the introduction of water-saving technologies
and investment decisions. Achievements in combating water deficit contribute to poverty reduction (SDG 1),
the elimination of hunger (SDG 2), the protection of health (SDG 3), and the preservation of aquatic and
terrestrial ecosystems (SDG 14 and 15). The article reviews the factors contributing to water scarcity and
possible ways to resolve this problem. Economic growth in developing African countries is currently unstable,
and water policy is weak. In this condition, water stress in Africa is influenced by both physical structures and
management strategies.

Keywords: water scarcity, Africa, ASAL, water management program, investment decision.

Introduction

Water scarcity represents one of the most critical socio-economic and environmental challenges
across the African continent. Arid and Semi-arid areas are located all over Africa. They constitute
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about 40% of the earth’s surface and 66% of the total territory of Africa. The population living in
these areas is approximately 200 million people [Okello C. et al., 2024]. These regions are
characterized by low precipitation, high evaporation, and aridity. Population growth, inefficient water
use, and water pollution have a significant impact on water scarcity. As a result, the health of
population and the socio-economic sphere are deteriorating. The subject of this scientific article is
relevant since water scarcity is not only an environmental problem but also a socio-economic one.

The scientific significance of the work includes an analysis of the problem, considering water scarcity
comprehensively. The literature review used Web of Science, Scopus, and Elsiver, KKSON as they
include contemporary research and represent scientific value. The results of the research are relevant
to effective water management, scientific interests, the development of water literacy, and the creation
of scientific publications.

The aim of the study is to reveal the problem of water scarcity in developing African countries,
explore possible ways to solve it, and present an individual approach to resolving this problem.

Main body

This topic was chosen because of the relevance of water scarcity issues in Africa. In addition, there
are practically no studies related to this topic in Kazakhstan. Existing studies are mainly focused on
Central Asia. There are few studies that address the economic aspects of this topic. For example, there
is an article by T.A.Kamaldzhanova entitled “The Contribution of the Analysis of Sustainable Sources
of Funds to the Understanding of Poverty in the Developing World,” which is published in the
KKSON RK. Thus, this study fills a gap in the understanding of the global water problem and the
analysis of water shortages in Africa. The data presented was dominated by institutional and
governance issues. Many sources point to weak institutions, ineffective governance, and weak
political will as factors hindering effective water management. The absence or inadequacy of legal
and institutional frameworks, as well as a lack of coordination between sectors and regions, have
hindered the adoption of comprehensive measures. In South Africa, in particular, the gap between the
intentions enshrined in the National Water Resources Act and their actual implementation has caused
a serious management failure. Market inefficiencies, high transaction costs, and weak competitive
structures further complicated the allocation of water resources. Overall, the most appropriate
solution is to improve water literacy. This strategic step should be reflected in both institutional and
political matters.

It is necessary to expand effective practices for the implementation and updating of water collection
technologies. In terms of policy, attention should be paid to attracting investment to the market. At
present, technological solutions are at the stage of development, planning, and expansion. Climate
sustainability projects are underway. Overall, the water literacy program should include: rational use
and conservation of water; treatment and reuse of wastewater; raising awareness of water resource
management among the population and politicians; integration into educational programs.

Literature review
Water scarcity in Africa and the impact of the problem

Water scarcity remains a critical challenge in Africa. As of 2022, approximately 400 million people
in sub-Saharan Africa still lacked access to basic water supply services, and safely managed sanitation
services only covered a small part of the population. The region faces serious constraints in water
resources due to inadequate infrastructure, poor governance, and insufficient financial resources and
incentives [Jin S. et al., 2025].

Fundamentally, water scarcity constitutes a multifaceted phenomenon driven by a complex interplay

of anthropogenic and natural factors, further exacerbated by competition and the way different sectors

have to make trade-offs. The complexity of the risks specific to each sector affected by water scarcity,

as seen most clearly in the water-energy-food nexus, can create 'wicked' problems that make trade-

offs ineffective for planning responses. Increased competition for water from agriculture, fishing,

tourism, energy, and industry, for example, is being experienced and livelihoods systems across
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Africa are being threatened. These challenges are likely to increase as demands for domestic,
industrial and agricultural water are expected to rise sharply by up to 40% within the next decade
[Leal Filho W. et al., 2022].

Obviously, competition for limited water resources in ASALs often leads to social and economic
tensions. Communities and sectors such as agriculture, industry and domestic users compete for
access to this scarce resource, sometimes resulting in conflict exacerbated by the abstraction and
diversion of waterways.

Furthermore, the overuse and contamination of dwindling water sources can lead to a deterioration in
water quality in these regions, posing significant health risks as populations rely on these
compromised water sources for drinking, cooking, and sanitation.

This makes effective water management strategies critical, involving both local adaptations and
broader policy implementations. Such strategies must include enhancing water use efficiency in
agriculture, investing in water reclamation technology, and implementing strict water pollution
regulations to ensure the available water meets the needs of people and ecosystems.

The sustainable management of water resources, as advocated by SDG 6, is therefore crucial and
must encompass modern practices and traditional water conservation techniques. Consequently,
water scarcity in ASALs is a prevalent and pivotal challenge that extends its repercussions beyond
mere ecological disruptions to profound societal ramifications.

This is due to the fact that the freshwater available is often inadequate to meet human and
environmental needs. The impact of water scarcity is pervasive, encompassing all facets of life,
including agriculture and food production, as well as fundamental human needs. The ongoing
presence of arid conditions has been demonstrated to intensify the aforementioned challenges, as
water resources become increasingly strained or diminished. For instance, the predominant reliance
on rain-fed agriculture in ASALs renders these systems particularly vulnerable to fluctuations in
water availability, frequently giving rise to crop failures, livestock loss and a marked decline in food
security. It is evident that such agricultural vulnerabilities have the potential to exacerbate
malnutrition and deepen poverty. This emphaises the critical importance of sustainable water resource
management.

Crop failures are becoming increasingly prevalent due to insufficient irrigation, resulting in
diminished food security and elevated prices, particularly impacting the most vulnerable
demographics. Competition for limited water resources in ASALSs often leads to social and economic
tensions. Communities and sectors such as agriculture, industry and domestic users compete for
access to this scarce resource, sometimes resulting in conflict exacerbated by the abstraction and
diversion of waterways. Furthermore, the overuse and contamination of dwindling water sources can
lead to a deterioration in water quality in these regions, posing significant health risks as populations
rely on these compromised water sources for drinking, cooking, and sanitation.

This makes effective water management strategies critical, involving both local adaptations and
broader policy implementations. Such strategies must include enhancing water use efficiency in
agriculture, investing in water reclamation technology, and implementing strict water pollution
regulations to ensure the available water meets the needs of people and ecosystems. The sustainable
management of water resources, as advocated by SDG 6, is therefore crucial and must encompass
modern practices and traditional water conservation techniques [Okello C. et al., 2024].

Climate

The biggest impacts of climate change in southern Africa are on water resources. This is causing
water supplies to be limited, and people to have to share less water and food. Water insecurity poses
the greatest threat to the region's ability to meet its developmental targets and achieve the 2030 Global
Agenda for Sustainable Development. Anticipated decreases of around 20% in annual precipitation
in southern Africa by 2080 will reduce water resources and cause problems with hydropower
generation and crop production.
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Across the African continent, meteorological drought typologies manifest marked spatial variability,
shaped by regional climatic patterns. In the northern part of the continent, particularly in the desert
and semi-arid regions of the Sahara, prolonged droughts are commonplace, described by low levels
of precipitation throughout the year. Droughts in the Sahel are both seasonal and interannual. The
Sahel is in western Africa. Climate variability strongly influences these droughts. In contrast,
occasional droughts, which are generally associated with anomalies in precipitation patterns, affect
Central Africa, with its predominantly equatorial climate. The Horn of Africa is considered to be one
of the most vulnerable regions on the continent, where recurrent and long-lasting droughts are
experienced, reflecting the high irregularity of seasonal rainfall. In southern Africa, droughts tend to
be seasonal or interannual, influenced by climate teleconnections. Conversely, in Eastern Africa,
particularly in the highlands, droughts are seasonal and intermittent, closely tied to monsoon
variability and regional atmospheric circulation [Pena-Angulo D. et al., 2025].

Water management

The world is facing increasing water scarcity. This has created a need for an appropriate WWT. This
should be based on a circular economy (CE). This would be an improvement on the current linear
treatment system. The latter is based on disposal for sustainability. This is the way to achieve
sustainability. Adequate management of water resources and sustainable development (SD) are
crucial to transforming the traditional system into sustainable, closed-loop wastewater management
(WWM). The growing global demand for clean, safe and affordable drinking water has made
adequate wastewater management (WWM) and recycling essential in order to mitigate environmental
pollution and prevent the projected water crisis.

When WW is properly treated, it can be used for consumption and a variety of other purposes.
Therefore, appropriate regulations must be put in place for water recovery. In countries such as North
America and Australia, laws and regulations for WW assessment and remediation have already been
developed [Onua M.A. et al., 2023]. At the same time, fifteen of the region's major river basins are
considered to be transboundary, and a water resources dependency ratio of over 50% is observed in
five countries, meaning that more than half of their total water requirements are met by water
originating from outside their political boundaries. As well as water resources being spread out
unevenly across southern Africa, the amount of water that falls as rain each year (MAP) is the lowest
in the world compared to the amount of water that flows into rivers and streams each year (MAR)
[Matchaya G. et al., 2019].

In such cases hydrological modelling can provide a system to address this knowledge gap. Through
simulating water resource dynamics, hydrological modelling can inform our understanding of current
water resources. It can also help us to forecast future hydrological scenarios [Hinton R., et al., 2025].
At the same time, geographic and climatic contexts explain substantial variation in solution
appropriateness. Desalination emerges as a proposed solution for specific African countries projected
to face severe water scarcity by 2050, including Uganda, Burundi, Nigeria, Somalia, Malawi, Eritrea,
Ethiopia, Tanzania, Niger, Zimbabwe, and Sudan, which currently lack desalination infrastructure.
Analysis of sources has shown the relevance of the water problem in Africa, while institutional
solutions, management approaches, and climate adaptation measures remain insufficiently studied
[Dhakal N. et al., 2022].

Social factor and water market

Recent estimates suggest that 10% of the world's population lives on less than $1.90 per day. Many
countries in Africa, India and Mexico are below the poverty line. There is now a greater recognition
that attention must be paid to the various factors and processes that either limit or enhance the ability
of poor people to earn a living in an economically, environmentally and socially sustainable manner.
The concept of sustainable living provides a consistent and comprehensive approach to tackling
poverty. It should be noted that water scarcity in developing African countries is not only an
environmental problem, but also a factor that exacerbates poverty and reduces the quality of life of
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the population. Sustainable means of subsistence include natural, human, physical, and social capital.
Water is a natural resource that is essential for humanity [Kamaldzhanova T.A., 2019].

The maps (Figures 1-3) illustrates public expenditure on water sectors across African nations through
three distinct metrics. First, they present the absolute expenditure quantified in US dollars. Second,
they display this spending as a proportion of total government expenditure. Finally, they access these
financial commitments relative to each nation’s gross domestic product (GDP). This helps us to see
how money for water is used in developing countries on the continent and to check if the budget is
right for the amount of water shortages and climate problems there are.

Units: S P Nodata 0.00% 0.17 0.34 0.50% 0.67% 0.84 1.01% 1.17% 1.34% 1.51% 1.68%
Figure 1. Estimated Annual Spending in the Water Sector (2017 USD) in Sub-Saharan Africa,
shows in GDP (%)

The distribution of spending in absolute terms shows an extremely unequal picture, with significant
differences between the haves and the have-nots. In most countries, low levels of investment in the
water sector are seen, with only a limited number of countries with relatively larger economies
generating significant volumes of investment. This shows that even when there is an objective need
to develop water supply, irrigation and sanitation infrastructure, state financial capabilities are
significantly limited. Another sign of problems in institutions is the presence of countries with
missing or incomplete data.

This may show that budget accounting systems are weak, management is not open enough, and
planning is done in a way that doesn't work well. A thorough examination of the percentage of
government expenditure represented by the water sector reveals that in the majority of African
countries, this metric shows considerable stability and rarely achieves levels that would suggest that
the sector is a priority. Even in countries with a higher percentage of spending on water resources, it
should be noted that this percentage is within the context of an overall limited budget. Therefore, an
increased share of the water sector does not necessarily mean the sector receives the necessary
funding; it often shows the need to divide limited resources between competing socio-economic areas.
It is very important to look at how much money is spent on water compared to the size of the economy.
This helps us understand how important it is to invest in water and how much it costs. In most
countries under review, expenditure on the water sector continues to represent less than 1% of GDP,
indicating systemic shortages of investment in the sector. Even in countries that have more, this
number is still small compared to how much infrastructure is needed, how many people are growing,
and how much climate change is affecting things. Low levels of spending are made worse by
moderate or low shares in state budgets and GDP, creating a situation where there is often a lack of
investment. This limits the chances to update water infrastructure, get more people access to clean
water and toilets, and deal with climate change.
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Figure 2. Estimated Annual Spending in the Water Sector (2017 USD) in Sub-Saharan Africa,
shows in Total spending (%)
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Figure 3. Estimated Annual Spending in the Water Sector (2017 USD) in Sub-Saharan Africa,
shows in $US

The current situation is mostly because of limited money available in the country, a lot of reliance on
help from other countries, problems with how things are run, and competition from other important
areas for development, like healthcare, education, and making sure everyone has enough food. So,
looking at map data shows that in most African countries that are still developing, there is not enough
money for water, in general and compared to other things. This creates long-term risks to sustainable
social and economic development, increases danger of droughts and water shortages, and makes it
harder to achieve international sustainable development goals, particularly Sustainable Development

Goal 6, which is all about making sure everyone has access to water and sanitation [Joseph G. et al.,
2024].

Methodology and methods

The study uses a methodology for analyzing scientific literature on the topic. The main method is a
literature review and a search for scientific sources in international databases such as Scopus, Web
of Science, and Elsevier. The analysis mainly includes data from the last five years. A review of the
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climate and landscape, water scarcity, and all aspects of the impact of water resources was conducted.
Issues related to the application of SDG solutions to water were studied. Based on the literature
database, the socio-economic component and causal relationships were examined. To illustrate the
distribution of water scarcity across Africa, a map of water scarcity indicators was created using
ArcGIS software based on data from the World Bank.

Results and discussion

The results obtained contribute to the achievement of SDGs, namely SDGs 1, 2, 3, 14, and 15. As a
result, the study presents individual possible solutions for combating water scarcity.

The study revealed the following:

1. Causes of water scarcity and its consequences

2. The climatic nature of the territory and drought

3. Accessibility and financial factors, social factors affecting the water market
4. Strategic steps for water resource management

5. Possible solutions to the problem of water scarcity.

The results obtained largely confirm that there is a water shortage in Africa. Most studies agree that
the causes of water shortages are inefficient water resource management, climate patterns, and
pollution. With the growing demand for safe, clean drinking water, there is a need for wastewater
treatment. Competition for water does not improve this situation. Based on all of the above, the
authors propose solutions involving the implementation of broad policies, effective management, and
investment in technology. However, social issues have been little studied. Opportunities for
improving institutional infrastructure remain open.

Conclusion

The research allows us to make the following conclusions. Firstly, water scarcity in Africa is a
widespread problem that has socio-economic and environmental consequences. Secondly, there is an
urgent need to satisfy human needs and address hunger and poverty. The research also indicated that
more attention should be paid to water resource management and improving the institutional
framework. Investment needs to be increased and attracted. To ensure literacy, a water literacy
program should be implemented, which can be presented in both the educational and political spheres.
This program aims to improve the efficiency of water resource management and educate the
population about water literacy, distribution, and reducing internal competition for water. Climatic
characteristics also play a significant role in this issue. This leads to the need to make decisions
regarding climate change and technology upgrades. In all contexts, strengthening institutional
capacity is becoming a prerequisite for sustainable solutions.

This requires solutions to access issues, a balance between water supply and social objectives, and
international financial support. The establishment of sound governance structures, legal frameworks,
and capacity-building mechanisms allows for both the introduction of technologies and community-
level management. Coordination between sectors and regions, synchronization of national strategies
with regional efforts, and cooperation with multiple stakeholders create an opportunity for a variety
of solutions. Without resolving fundamental institutional and governance challenges, including weak
law enforcement, gaps in policy implementation, and limited political will, even well-designed
technical solutions face challenges in implementation that prevent the realization of potential impacts.
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!Eepasuiicxuii nayuonansuuiii yuueepcumem umenu JI.H.I'ymuneea (Acmana, Kazaxcman)

Annomayus

Bopa sBnsieTcss OCHOBHBIM MCTOYHHMKOM KHM3HU. CleoBaTeNbHO, AeUIUT BOIHBIX PECYpPCOB HPUBOIHUT K
KPUTUYECKHUM ITOCIIEJICTBHUSIM B COIIMAIBHO-OKOHOMHYECKOH cdepe, Xy IIEHHIO IKOJIOTMYeCKOH 00CTaHOBKU
U COCTOSIHUS OOIIECTBEHHOIO 310poBbs. HexBaTka BOJBI B pa3BHBAIOLIMXCS cTpaHax Adpuku o0ycioBieHa
COBOKYITHOCTBIO TPUPOJHBIX (DaKTOPOB, MPOOJIEM YHPABIEHUS M COLMAIBHO-DKOHOMHUYECKUX MPUYHH.
OCHOBHBIE 30HBI BOJHOTO Je(HIUTa COCPEJOTOYEHBI B apUIHBIX M CeMHUApUAHBIX paiioHax (ASALs)
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pa3BuBarImUxcs cTpad Adpuku. [|Jis JOCTIKEHUS [IENel YCTOMYNBOTO Pa3BUTHSI B Pa3BUBAIOIIUXCS CTPaHAX
BOJIHBIC PECYPCHI SBJISIOTCS KITIOUEBBIM (PaKTOPOM B POPMUPOBAHHN MPUIUHHO-CIICICTBEHHBIX MEXaHU3MOB
BOAHOTO cTpecca B Adpuke. Pemenne mpodiiemsr geduiinta BoAbI 3aKitodaeTcs B 3(pPEeKTHBHOM yIIpaBICHUH
BOIHBIMH peCcypcaMy, OCHOBaHHOM Ha pealu3alid IMpPOrpaMM TIOBBIIICHUS TPaAaMOTHOCTH B cdepe
BOJIOTIONTF30BAHMS, BHEIPEHUN BOAOCOEPETAIONINX TEXHOJIOTHA W TPUHSITHA WHBECTHUIIMOHHBIX DPEIICHHM.
Hoctmxkenns B 60pp0de ¢ BOTHBIM JeQHUIIMTOM CIIOCOOCTBYIOT cokparennto oearoctu (L[YP 1), mukBunanmm
ronoga (LIYP 2), zammre 3m0poBbs Hacenenus (L[VP 3), a Tawke COXpaHCHHMIO BOJHBIX M HAa3EMHBIX
skocucteM (LIYP 14 u 15). B cratee paccmarpuBarotcsi akTopsl, criocoOCTByIomMe ASHUIUTY BOIHBIX
pPECYpPCOB, M BO3MOXKHBIE ITyTH PEIICHUS NAaHHOW TpoOIeMBl. DKOHOMHYECKHA POCT B Pa3BHBAIOIINXCS
cTpaHax AQpukd B HacTosiee BpeMs HOCHUT HECTaOWIBHBIM XapakTep, a BOIHAS IOJIUTHKA OCTaeTCs
HemocTaToYHO 3¢ dexTuBHON. B 3THX ycnoBusx BoaHslid ctpecc B AQpuke onpeaemnsercs Kak GU3nIecKuMu
(hakTOpamMu, TaKk U CTPATETUSIMHU YIIPABIECHUS BOJHBIMU PECypCamH.

Knrouegvie cnosa: nepunmt BomHBIX pecypcoB, Adpuka, apuiHble W cemuapugHbie paiioHbl (ASAL),
MporpaMMa ynpaBJieHHUs] BOAHBIMU peCypcaMy, UHBECTHIMOHHBIC PELICHUS.

Adpukagarsl Cy TANIBLIBIFBI K9HE OHBI JKeHY *KOJIapbl

'E A.Taweesa, 'C.T. Toxcanbaesa
mHT ymunes amvinoaevt Eypasus ynmmulk ynueepcumemi (Acmana, Kazaxcman)

Anoamna

Cy ewmipmiH Herisri ke3i Oombim TaObmambpl. JleMek, Cy pecypcTapblHBIH TANIIBUIBIFEI QJEYMETTIK-
SKOHOMHKAJIBIK callafia ayblp 3apAanTapra,KOJOTHMsUIBIK >KaFlaiiblH HamapiayblHa JXOHE KOFaMJIBIK
NEHCAYNBIK JKargaiiblHa oKkenenmi. AQpHKaHBIH JaMyIIbl eNJAepiHAeTi CYABIH JKETICIeYNIunri Taburu
(hakToprapasH, 6ackapy MpoOIeManapbIHBIH JKOHE 9JIEyMETTIK-9KOHOMHUKAJIBIK CeOenTep/iH KUBIHTHIFBIHA
OaiinanpicTel. Cy TaNIIbUIBIFBIHBIH HETI3Ti aiMakTapbl AQpUKaHBIH aMylibl €JICPiHIH KYpFakK >KoHe
cemuapuTi aiMakrapeiaaa (ASALs) morsipnanrad. Cy TalmIbUTBIFBIHBIH ceOen-canaapiblK MeXaHu3Maepi
Adpuka ennmepiame TYpakThl aMy MakKcaTTapblHa KOJ YKETKi3y/IiH Heri3ri (akTtopsl 6ombmn Tadbmansl. Cy
TANILIBIIBIFBI MOCEJIECIH LIeNTy YIIIiH, Cy Maiaanany cajJachlHAaFbl CayaTThUIBIKTHI apTTHIPY OarnapiaManapblH
icCKe acelpy, Cy YHEMIEY TEXHOJOTHSUIAPBIH EHTi3yre »OHE WHBECTHUIMSUIBIK IIemimMaep KaOwlimayra
HETI3JeNITeH Cy pecypcTapblH THiMAi OackapynaH Typaabl. Cy TammbUIBIFBIMEH KYPECTeri JKeTiCTIKTep
keneimikTi azaityra (TAM 1), amreikter xxorora (TM 2), XaneIKTeiH aeHcayibiFblH Koprayra (TAM 3),
COHJali-aK Cy JKoHE KYPIBIK 3KoXyHenepin cakrayra (TIM 14 skone 15) piknan eremi. Makamana cy
TaIIBUIBIFBIHA BIKIAJ €TETIH (PaKTopJiap KOHE OChI MOCEJICHI MICIIYIiH MYMKIH YKOJIJAaphl KapaCThIPbLIa b,
Kasipri yakpirTa AdprKaHbIH JaMyIIIbl e1IePiH/IErT SKOHOMHUKAIBIK 6CY TYPAKChI3, I CY CascaThl KETKITIKCI3
0oJbIn Kaja Oepeni. MyHaii sxarnaiinapna AQpukaaarel ¢y cTpecci pU3MKaiblK (BakTopiapMeH Je, Cyabl
Oackapy cTpaTerusuiapbIMeH JIe aHbIKTaJa bl

Tytiin ce30ep: cy TanubUIbiFbl, Adpurka, apuari >xoHe cemuapunri aymanmap (ASAL), cyner Gackapy
OarmapiaamMacsl, MHBECTULMSUIBIK LISLIIMIEP.
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