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REVIEW PAPER ON THE STATUS OF WATER
RESOURCES IN CENTRAL ASIA

'Gafurov Zafar, 'Akramov Bekzod, *Pulatov Yarash
!International Water Management Institute-Central Asia Office
’Institute of Water Problems, Hydropower and Ecology
under the National Academy of Sciences of Tajikistan

Annotation: The article provides information on the state of water resources, as well
as trends in their use, taking into account recent changes in the five countries of Central
Asia (Tajikistan, Uzbekistan, Kazakhstan, Kyrgyzstan and Turkmenistan). The results of a
compilation of data on the availability, use and management of water resources are given,
with a focus on irrigated agriculture, as well as on the scarcity of water resources and
the sustainability of the water sector. The article includes country and regional analyzes
that can be used to identify recommendations for potential policy actions and investment
opportunities at the national and regional levels.

Keywords: water resources; water sector; river basins; legislative and institutional
framework; climate change; sectors of the economy; irrigated agriculture; investment,

integrated management,; water use.

Introduction

Water is essential to sustaining people’s
livelihoods and health of ecosystems and to
maintaining socio-economic  development.
Agriculture water use accounts for an estimated
70 percent of total water withdrawals globally,
and in some countries, it is responsible for
more than 90 percent of total withdrawals
(Scheierling and Tréguer, 2018). As water
scarcity continues to become a prominent issue,
irrigated agriculture will become one of the
most important issues in water management.
Without improvements in management and
more integrated policy making, water scarcity
and related water problems will considerably
worsen over the next several decades.

Central Asia is home to about 73 million
people spread across five countries: Kazakhstan,
Kyrgyzstan, Tajikistan, Turkmenistan and
Uzbekistanl. Water plays a key role in
the economies of the five Central Asian
countries. Downstream countries, Kazakhstan,
Turkmenistan and Uzbekistan, are reliant on

' Country population figures obtained from the database of
United Nations, Department of Economic and Social Affairs,
Population Division, 2019.

irrigated agriculture, while upstream countries,
Kyrgyz Republic and Tajikistan, are focused on
expanding reservoir capacity and hydroelectric
power generation. Together these countries face
limited water resources, increasing demand for
water as populations and economies grow, and
competition and increasing risk of conflict over
water among the different water users. Like
many regions across the world, Central Asia is
seeking ways of making the best use of limited
water resources.

This review paper provides information
on the status of water resources, as well as
trends in their use and recent developments,
in the five Central Asian countries (Tajikistan,
Uzbekistan, Kazakhstan, Kyrgyzstan, and
Turkmenistan). A systematic review of relevant
laws and policy documents, scholarly literature
and secondary data sources was conducted.
The information and data were obtained from
scientific literature, research reports, statistical
databases and commission reports of national
governments, as well as United Nations
Organizations such as the Food and Agriculture
Organizations and UN Economic Commission
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for Europe (UNECE), international research
and development projects, and the results of
other relevant field work.

The focus of the review paper is to
provide for each country up-to-date and
reliable information on availability, use,
and management of water resources, with
emphasis on irrigated agriculture, as well as

on water resource constraints, resilience of
the sector and sustainability of prevailing
institutions. Additionally, the paper includes
country and regional analysis based on
existing literature and data that can be used to
identify recommendations for potential policy
interventions and investment opportunities at
country and regional levels.

STATUS OF WATER RESOURCES IN CENTRAL ASIA

The five main river basins in Central Asia
are formed by the Amu Darya, Syr Darya,
Balkhash-Alakol, Ob-Irtysh, and Ural rivers
(see Figure 1). Before a large part of the Aral
Sea, once the largest lake in the world, dried
up, the Amu Darya and Syr Darya rivers used to

Major River Basins in Central Asia
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flow into it. The rivers of the Balkhash-Alakol
basin flow into Lake Balkhash, an inland sea
in southeast Kazakhstan. The waters of the
Ob-Irtysh basin ultimately flow into the Arctic
Ocean, whereas those of Ural basin flow into
the Caspian Sea.
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Figure 1. Major River Basins in Central Asia (Source: ADB, 2010)

This review paper focuses on the Amu Darya
and Syr Darya, by far the two largest rivers
and the main sources of water in Central Asia.
When combined, the Amu Darya and Syr Darya
rivers have about 77 cubic kilometers of water,
96 percent of which is used for irrigation.2
Home to nearly 80 percent of Central Asia’s

2 Based on figures from the AQUASTAT database of the Food
and Agriculture Organization of the United Nations (FAO),
2014.

population, the Amu Darya and Syr Darya river
basins provide around 90 percent of the region’s
river water and cover about 37 percent of the
land area of Central Asian countries, including
most of Kyrgyzstan, Tajikistan and Uzbekistan,
as well as large parts of Turkmenistan and
Kazakhstan (Russell, 2018).

Originating at the convergence of the Pyan;j
and Vakhsh rivers, the Amu Darya river is 1,415
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km long and has the highest water-bearing
capacity in the region. The river flows along the
borders of and across four countries — Tajikistan,
Afghanistan, Turkmenistan and Uzbekistan —
entering, leaving, and re-entering the last two
countries several times. Tajikistan contributes
80 percent of the flow generated in the Amu
Darya river basin, followed by Afghanistan (8
percent), Uzbekistan (6 percent), Kyrgyzstan (3
percent), and Turkmenistan and Iran together
contribute around 3 percent (Micklin, 2000).
Although it carries less water than the Amu
Darya, the Syr Darya is the longest river in the
region with a length of 2,212 km. It flows from
the Tien Shan mountains, along the borders
of and across four countries — Kyrgyzstan,
Uzbekistan, Tajikistan and Kazakhstan —
before flowing into the Aral Sea. Kyrgyzstan
contributes 74 percent of the flow generated
in the Syr Darya river basin, followed by
Kazakhstan (12 percent), Uzbekistan (11
percent) and Tajikistan (3 percent). Both river
basins have an extended network of dams,
reservoirs and irrigation canals, making up one
of the most complex water systems in the world
(Allouche, 2007).

Central Asia is landlocked within the
Eurasian continent, which determines its
continental climate. Most of the region is arid or
semi-arid. Large daily and seasonal temperature
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differences, with high solar radiation and
relatively low humidity, characterize the
area. There are diversified microclimates due
to variances in types of terrain and altitude
ranges. Although this region is often struck
by humid winds, the mountains capture most
of the moisture, and little rain falls in the
Aral Sea basin. Average annual precipitation
is an estimated 273 mm, ranging from 161
mm in Turkmenistan to 691 mm in Tajikistan
(CAWaterInfo, 2011).

Two common measures used in quantifying
water resources are internal renewable water
resources (IRWR) and total renewable water
resources (TRWR). IRWR denotes a country’s
water resources generated by precipitation in
that country. Calculation of IRWR involves
adding surface water flow and groundwater
recharge and subtracting the overlap. TRWR is
calculated by adding IRWR and external flow.
This is an indicator of the maximum theoretical
amount of water available to a country without
taking into account its technical, economic or
environmental nature (Frenken, 2013). Thus,
because rainfall is heaviest in the mountains of
Kyrgyzstan and Tajikistan, these two countries
are the most plentifully endowed with total
internal renewable water resources relative to
their size within the Amu Darya and Sir Darya
basins (FAO AQUASTAT 2014; see Figure 2).
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Figure 2. Internal renewable water resources, Central Asian countries (Source: FAO AQUASTAT, 2018)
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It should be noted that the distribution of total
actual renewable water resources (TARWR) is
different because of transboundary river basins
and the water allocation agreements between
Central Asian countries.

In Central Asia, Kazakhstan has the highest
total actual renewable water resources per
capita, followed by Turkmenistan, Kyrgyzstan,
Tajikistan and Uzbekistan (FAO AQUASTAT
2014; see Figure 3). However, it should be
noted that the numbers have been steadily
decreasing across all Central Asian countries.

8000

In Kazakhstan, TARWR per capita decreased
from 7,351 m? in 2002 to 6,607 m?® in 2012
and then to 6,539 m® in 2014. In Kyrgyzstan, it
has decreased from 5,277 m? in 1992 to 4,721
m? in 2002 and then to 4,257 m? in 2014. In
Turkmenistan, a similar trend of decline can
be seen from 1992 (6,381 m?) to 2014 (4,727
m?). Lastly, the situation in Uzbekistan, which
has by far the largest population in the region,
TARWR per capita has decreased from 2,269
m? in 1992 to 1,832 m® in 2007 and then to
1,689 m?® in 2014.
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Figure 3. Total actual renewable water resources per capita,
Central Asian countries (Source: FAO AQUASTAT, 2018)

The water system in Central Asia is
managed by large number of dams, reservoirs
and canals, some of which were constructed
during the Soviet period. There are over 1200
dams across Central Asian countries, and 110
of them are classified as large dams (height of
over 15 meters). Many of them have inter-state
significance because many of them are located
on transboundary rivers like Amu Darya and
Syr Darya (UNECE, 2007). The total capacity
of dams in Central Asian countries is 176.8 km?®.
Kazakhstan accounts for 95.5 km® (54 percent
of the region’s total dam capacity), Tajikistan
for 29.5 km® (17 percent), Kyrgyzstan for 23.5
km? (13 percent), Uzbekistan for 22.2 km?® (13
percent), and Turkmenistan for only 6.2 km? (3

percent) (Frenken, 2013). Fifteen dams each
have a capacity greater than 1 km?, of which
six are in Uzbekistan, four in Kazakhstan, two
in Turkmenistan, two in Tajikistan, and one in
Kyrgyzstan. Most of these are multipurpose
dams for hydropower production, irrigation,
water supply and flood control. In total, these
fifteen large dams account for 130.6 km?,
or about 74 percent of the region’s total dam
capacity (Frenken, 2013). Bukhtarma dam
in Kazakhstan, completed in 1960, has the
largest capacity (50 km?). The Toktogul dam in
Kyrgyzstan, the Kapshagay dam in Kazakhstan
and the Nurek dam in Tajikistan follow with
capacities of 20 km? 19 km? and 11 km?
respectively. The largest dams in Uzbekistan
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and Turkmenistan are the Tuaymuyun dam (8
km?) and the Zeid dam (2 km?®) respectively
(Frenken, 2013).

There have been a few studies which have
focused on how climate change may impact
water resources availability and water stress
dynamics in Central Asia (Groll et al., 2015;
Ibatullin, Yasinsky, and Mironenkov, 2009;
Immerzeel, Lutz, and Droogers, 2012; Lutz,
Droogers, and Immerzeel, 2012; Nechifor and
Winning, 2019). Although there is significant
variations in the projections and estimates, all
of these studies are in agreement that climate
change will affect the four components (rainfall-
runoff, snow melt, glacier melt, base flow) that
make up stream flow and thus have negative
impact on availability of water resources in
the next several decades. Groll et al. (2015)
forecast that available water resources in the
region will decline by around 30 percent due

to climate change by 2030 based on analysis
of field measurements and meteorological
and hydrological data. Ibatullin, Yasinsky and
Mironenkov (2009) employ the water balance
equation using air temperature and precipitation
data from global and regional climate models,
and they forecast that water resources in the Amu
Darya basin could decrease by 5 to 8 percent by
2030 and those in the Syr Darya basin could
decrease by 2 to 5 percent by 2050. Using a
spatially distributed glacio-hydrological model
based on local and public domain datasets and
hydro-meteorological observations, Immerzeel,
Lutz, and Droogers (2012) project that average
decreases in water availability for downstream
users will be in the ranges of 13 to 17 percent for
2021-2030 and 22 to 28 percent for 2041-2050
in the Syr Darya basin and 11 to 15 percent for
2021-2030 and 26 to 35 percent for 2041-2050
in the Amu Darya basin.

WATER USE IN CENTRAL ASIA

Data on water use refers to gross quantity of
water withdrawn by different sectors annually
for given proposes (FAO, 2012). In Central Asia,
there are three main sectors which consume large
amounts of water: agriculture, municipalities,
and industry. The agriculture sector includes
irrigation, aquaculture, and livestock cleaning
and watering. The municipalities sector
includes water use in houses, villages, towns
and cities by population for domestic proposes.
The last category includes water use for
various industrial purposes such as cooling of
thermoelectric plants and drying in the leather
industry. For most countries, data on water use
are be obtained from national statistics although
there is much uncertainty about the methods
used for obtaining data (Frenken, 2013).

Central Asian countriesaremajoragricultural
producers, including of water-intensive crops
such as cotton and wheat, but with little water
coming from rainfall they depend on irrigation.
Between them, the five countries have a total
irrigated area of about 100,000 km?, requiring
huge amounts of river water. Due to the massive
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amounts of water used for irrigation, agriculture
is by far the biggest water user in Central Asia.
In all countries, except Kazakhstan, agricultural
water use accounts for more than 90 percent of
total water use (Figure 4). Due to urbanization
and industrialization, Kazakhstan’s agricultural
sector accounts for less than 70 percent of the
country’s total water use, with industrial sector
making up about 30 percent of total water use.

Total annual water use for Central Asia is
almost 125 km? (Figure 5). Uzbekistan, with 56
km?®, has the highest water use, accounting for
about 45 percent of the total. This is because the
country has by far the largest actual irrigated
area, two to four times the irrigated area in
the other countries. Turkmenistan accounts
for about 22.5 percent (nearly 28 km?) of the
total water use in the region. Kazakhstan make
up for 17 percent of the total water use in the
region with over 21 km?® of water used annually.
Tajikistan and Kyrgyzstan have the lowest use
in the region with 11.5 km?® (9 percent) and 8
km?® (6.5 percent) respectively.
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Figure 4. Water use by sectors (percent of total use) (Source: FAO AQUASTAT, 2018)
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Figure 5. Total water use, million m’/year (Source: FAO AQUASTAT, 2018)

Per capita water use in Central Asia is
much higher than in other parts of the world.
Water use per inhabitant is 2,138 m?*/year, but
this average conceals significant variations
between countries. The figure ranges from
1,319 m?/inhabitant and 1,575 m?/inhabitant
in Kazakhstan and Kyrgyzstan respectively to
2,158 m?/inhabitant in Uzbekistan and 5,952
m3/inhabitant in Turkmenistan (Figure 6).

A combination of heavy water use,
particularly in agriculture, and limited water

resources has put water resources in Central
Asia under considerable pressure. Water stress
can be measured by total freshwater withdrawal
(water use) as a percentage of total renewable
water resources. According to the European
Environment Agency, a figure of 20 percent
or over indicates water stress (Russell, 2018).
By this measure, four of the five Central Asian
countries are under water stress, especially
Uzbekistan and Turkmenistan (Figure 7).
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Figure 7. Water stress (Source: FAO AQUASTAT, 2018)

Itis important to examine the water footprint,
which refers to the combined volume of green
water (rainfall) and blue water (surface and
groundwater) used to produce a given product,
of major crops in the region because it could
provide information aboutinefficiencies in water
use. As mentioned earlier, the agriculture sector
in Central Asia makes up about 90 percent of the
total water use. 75 percent of the total water use
in the agriculture sector is comprised of water
consumption by wheat (39 percent), cotton (33
percent) and rice (3 percent) (Aldaya, Munoz,
and Hoekstra, 2010). Cotton is by far the most
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important cash crop in the Central Asia, which
is one of the major cotton exporting regions
in the world. From 1992 to 2007, the annual
average total water footprint for cotton was
15.7 billion m*/year in Uzbekistan, 6.8 billion
m?/year in Turkmenistan, 2.8 billion m*/year in
Tajikistan, 0.8 billion m*/year in Kazakhstan,
and 0.3 billion m*/year in Kyrgyzstan. Of the
total 26.4 billion m?, almost 94 percent was blue
water. The water footprint of cotton production
was 2,423 m?/ton in Kazakhstan, 3,049 m3/ton
in Kyrgyzstan, 4,426 m’/ton in Uzbekistan,
6,246 m®/ton in Tajikistan, and 7,066 m*/ton
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in Turkmenistan (FAO AQUASTAT, 2014).
The variation between the countries are due
to differences in evapotranspiration and soil
texture (Aldaya, Munoz, and Hoekstra, 2010).
Since the breakup of the Soviet Union,
wheat production in Central Asia has increased
mainly to improve regional food security. From
1992 to 2007, the annual average total water
footprint for wheat was 15.8 billion m’/year in
Kazakhstan, 7.8 billion m*/year in Uzbekistan,
4.6 billion m*/year in Turkmenistan, 1.7 billion
m?/year in Kyrgyzstan, and 1.6 billion m*/year
in Tajikistan. Of the total 31.5 billion m?, more
than 67 percent was green water. The water
footprint of wheat production was 1,440 m’/
ton in Kazakhstan, 1,779 m*/ton in Kyrgyzstan,
2,068 m’/ton in Uzbekistan, 2,831 m?/ton in
Turkmenistan, and 3,931 m’/ton in Tajikistan
(FAO AQUASTAT, 2014). As can be seen,
Kazakhstan is the most efficient in terms of
water used for wheat production, and it is

completely green water as the crop is cultivated
under rain-fed conditions in the northern part
of the country (Aldaya, Munoz and Hoekstra,
2010). Based on the data, it is evident that
countries with more rainfall are better suited for
wheat production.

Similar to cotton, rice is mainly produced
by using blue water resources. From 1992 to
2007, the annual average total water footprint
for rice was 1.33 billion m*/year in Uzbekistan,
706 million m*/year in Kazakhstan, 512 million
m’/year in Turkmenistan, 172 million m®/
year in Tajikistan, and 46 million m’/year in
Kyrgyzstan. Of the total 2.77 billion m?, more
than 94 percent was blue water. The water
footprint of rice production was 2,635 m*/ton
in Kazakhstan, 3,498 m’/ton in Kyrgyzstan,
4,032 m’/ton in Tajikistan, 4,240 m*/ton in
Uzbekistan, and 7,014 m?*/ton in Turkmenistan
(FAO AQUASTAT, 2014).

LEGISLATIVE AND INSTITUTIONAL FRAMEWORK FOR WATER MANAGEMENT

In order to analyze the current issues with
regard to the legislative and institutional
framework for water management in Central
Asia, it 1s important to understand the region’s
legislative and institutional history of water
management. During the Soviet period, water
resources were managed in an unified top-down
approach, with the Ministry of Melioration and
Water Management in charge of all relevant
functions related to their allocation and use.
In Central Asia, the main goal was cotton
production, and thus, water resources were
managed and used in a way to prioritize this
goal. This resulted in two significant inter-state
management mechanisms. First, there was a
water-energy exchange system between the
republics. Second, water withdrawal quotas
were set for each republic, with the irrigation
demands of downstream countries being
prioritized to maximize cotton production
(Sehring and Diebold, 2012). For all five Central
Asian countries, during the Soviet period, the
1970 Law ‘Basics of water legislation of the
USSR and Union Republics’ served as the legal

13

framework for water affairs, but this changed
after their independence (Frenken, 2013). After
the break-up of the Soviet Union, there have
been a series of changes and developments in
the legislative and institutional framework for
water management at the regional and national
levels.

At the regional level, different organizations
are involved in the management of water
resources. The International Fund for Saving
the Aral Sea (IFAS), which was established by
a decision of the presidents of the five Central
Asian countries in January of 1993, is the leading
regional water management organization whose
task is to develop and strengthen cooperation
among the countries in the Aral Sea basin for
socio-economic and ecological improvement,
efficient water use and better environmental
protection in the region taking into account
the interests of all countries in the region. The
Chairman of IFAS is elected by the heads of
the founding countries on a rotation basis
(the current chairman is from Tajikistan for
the period of 2020-2022), and the Executive
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Committee of IFAS serves as a platform for
dialogue between the Central Asian countries
and the international community (Dukhovniy
and Ziganshina, 2018).

UnderIFAS aretheInterstate Commission for
Water Coordination (ICWC) and the Interstate
Commission on Sustainable Development
(ICSD) of Central Asia. ICWC is a regional
body of the Central Asian countries which is
tasked with working on issues related to shared
water management, efficient use and protection
in the Aral Sea basin and implementing jointly
elaborated programs based on the collective
and mutual interests of the five countries in the
region. ICSD is responsible for coordinating
and organizing regional cooperation in the areas
of environmental protection and sustainable
development in Central Asia. Under ICWC are
two executive and interdepartmental control
bodies,the AmuDaryaand SyrDaryaRiver Basin
Water Organizations, which are responsible
for allocating water resources within mutually
established limits in each respective river basin
and operating water-intakes, hydropowers,
reservoirs of common use, and interstate canals
under strict adherence to nature protection
requirements and implementing measures on
the improvement of the ecological situation in
the region (Dukhovniy and Ziganshina, 2018).

Water resources management in Kazakhstan
is under the responsibility of the Committee
on Water Resources under the Ministry of
Agriculture. Kazakhstan first adopted a Water
Code in 1993, which has since been amended
and supplemented several times over the years.
The Water Code consists of 32 chapters and 146
articles and aims to establish the key principles
governing domestic as well transboundary water
resources in Kazakhstan (Janusz-Pawletta,
2015). The territory of Kazakhstan is divided
into eight water management basins: Aralo-Syr
Darya, Balkhash-Alakol, Irtysh, Uralo-Caspian,
Ishin, Nura-Sarysus, Shu-Talas, and Tobol-
Turgai (Ministry of Agriculture of the Republic
of Kazakhstan, 2019). The Government of
Kazakhstan has developed and implemented
National Water Programme Ak Bulak 2010-
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2020 (Ne 1176 in November 2010), National
Green Economy Concept (Ne 577 in May 2013),
and the State Program on Water Resources
Management (Ne 786 of in April 2014) which
aims to reduce water consumption per unit of
GDP by 33 percent by 2020 compared to 2012
levels, increase water access in both urban (to
100 percent) and rural (to 80 percent) areas,
and improve water resource quality (Janusz-
Pawletta, 2015).

In Kyrgyzstan, the state agency responsible
for water resources management is the
Department of Water Resources and Land
Reclamation of the Ministry of Agriculture,
Food Industry, and Land Reclamation. The
Department is in charge of governance,
monitoring and regulation of the conditions and
use of water resources through irrigation and
drainage infrastructure, and fulfills ministerial
and legislative functions on the implementation
of a unified national water policy. Kyrgyzstan
adopted a Water Code in 2005 based on
Integrated Water Resources Management. The
Water Code establishes principles for managing
water resources, defines the jurisdiction of state
bodies concerning water resources and their
management, regulates the usage of and payment
for surface and underground waters, and sets
forth measures protecting water resources
from pollution, depletion, and irrigation. It also
includes norms related to the establishment and
operation of water users associations (WUASs).
Last but not least, it includes provisions that
establish the minimal ecological river flow,
which require government water authorities
to define minimal water flow level for certain
rivers and water bodies in order to conserve fish
reserves and water ecosystems. In 2017, certain
improvements were made to legislation related
to water and land management. These included
amendments to the Water Code and Law on
Water to mitigate damage to glaciers, adoption
of the State Program for Irrigation Development
for 2017-2026 (PP KR No. 440 of 21 July
2017) to construct irrigation infrastructure for
the development of new irrigated land in rural
areas, and the reorganization of 26 basin and
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regional water management organizations into
state agencies (PP KR No. 524 of 24 August
2017) (Dukhovniy and Ziganshina, 2018).

In Tajikistan, the state agencies dealing
with water management include the Ministry of
Energy and Water Resources (MEWR) and the
Agency for Land Reclamation and Irrigation
under the Government of the Republic of
Tajikistan. Tajikistan signed its Water Code in
2000 and has since made several amendments
to it over the past two decades. In Tajikistan,
a new Water Code was adopted in 2020. The
Water Code includes provisions on planning and
management of water resources for agriculture,
water distribution and delivery to the farm inlet,
and water quality.

Until February of 2018, water resources
management in Uzbekistan was under the
control of the Ministry of Agriculture and Water
Resources. However, the Decree of the President
of Uzbekistan No. 5330 of February 12, 2018
“On measures to radically improve the system
of agriculture and water sector governance”
split the Ministry of Agriculture and Water
Resources into the Ministry of Agriculture and
Ministry of Water Resources (Ministry of Water
Resources of the Republic of Uzbekistan,
2019). Thus, Ministry of Water Management
is now responsible for implementing a unified
policy on water resource management, as well
as coordinating state bodies, water management
organizations, and other relevant agencies in
the area of rational use and protection of water
resources and prevention of harmful effects
of water use. There are 13 Basin Irrigation
System Administrations, which are territorial
branches responsible for water allocation
based on hydrological basins and principles,
under the Ministry of Water Management.
Uzbekistan approved a Water Law in 1993,
which introduced water rights, but the legal
framework is constantly being modified
to improve management and use of water
resources in the regions across the country.

Most countries in the Central Asia region
have reported the importance of WUAs (or
their equivalent), which were created with
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the objective of managing water resources
at the farm level. These are membership-
based, nongovernmental, and noncommercial
organizations designed to maintain irrigation
systems in the public interest, to ensure fair,
efficient, and timely distribution of water
between users, to collect payments for the
water supply, and to settle disputes related
to the distribution and use of water (GWP,
2014). Since Central Asia has a complex
and extensive irrigation infrastructure which
requires substantial financial and material
resources in order to maintain it effectively, it
was thought that transferring responsibility for
the management, operation and maintenance of
water systems to water users themselves would
lessen the burden on the governments. However,
many members of the WUAS lack the necessary
knowledge, skills and experience to manage
the organization or the irrigation infrastructure.
Additionally, the regulatory framework has not
kept pace with ongoing changes and requires
modifications and improvements.

In all of the Central Asian countries,
lower administrative or inter-farm water
use arrangements are determined through
established agreements between provincial,
river basin, district and water user associations.
In Kazakhstan, which was the first nation in
the region to implement water fees in 1994,
the price of water varies by province, and is
determined by volume, depending on the added
value irrigation contributes to agricultural
production. Water user fees cover maintenance
of water facilities and hydraulic structures. In
Kyrgyzstan, payment rates for water delivery
are established by Parliament, with about 50
percent of the operation and maintenance
costs covered by the state budget and the other
50 percent by monthly payments for water
delivery from water users. In Tajikistan, water
fees have been in effect since 1996, but these
fees for irrigation water services cover only
20 to 50 percent of operation and maintenance
costs of irrigation and drainage systems. In
Turkmenistan, the costs of operating and
maintaining water infrastructure are covered by
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the state budget, except for the on-farm irrigation
systems which are funded by private parties
through a 3 percent deduction from the total of
crops produced by the tenants. In Uzbekistan,
water consumer associations (WCAs) are
responsible for operating and maintaining on-

farm water infrastructure through irrigation
service fee (ISF) collection, but most WCAs
have trouble generating adequate capital for the
operation and maintenance of infrastructure,
placing a significant financial burden on the
state (Frenken, 2013).

MAJOR CHALLENGES AND OPPORTUNITIES

Central Asian countries are all linked by
shared water resources, and together they are
facing major water related challenges. Demand
for water is increasing as populations and
economies grow, and competition and potential
conflict over water is growing among different
water users. Like many regions across the world,
Central Asian countries are seeking for solutions
to make the best use of limited water resources.
As mentioned throughout this review paper, a
key reason for poor water management in the
region lies in the fact that downstream countries
(Kazakhstan, Uzbekistan and Turkmenistan)
and upstream countries (Kyrgyzstan and
Tajikistan) have conflicting interests in
how these water resources should be used.
Downstream countries are strongly dependent
onirrigated agriculture while upstream countries
are more focused on expanding reservoir
capacity and hydroelectric power generation.
In the summer, the downstream countries
want water for irrigation while the upstream
countries want to accumulate it for winter
power generation. During the Soviet period,
a system of compensation for the upstream
countries with oil and gas from the downstream
countries was introduced, but currently all five
countries have their own national interests.
Thus, these countries have to share scarce
water resources equitably, while balancing the
needs of upstream hydroelectricity generation
and downstream agriculture. For this reason,
regional cooperation is vital. Historically
competition for water has often been a source of
tensions, particularly between Uzbekistan and
its upstream neighbors. However, the situation
has improved recently, now that Uzbekistan’s
president Shavkat Mirziyoyev has taken a
more constructive approach to resolving these
regional water-related problems (Russell,
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2018). Therefore, the current geopolitical
climate in the region is conducive to regional
cooperation as there are ample opportunities for
carrying out multi-country projects to improve
management and use of water resources.

Most water infrastructure in Central Asia
was built during the Soviet period in early 1960s
and is now reaching the end of its design life
(Bucknall et al, 2003). The aging infrastructure,
exacerbated by heavy water consumption
patterns in the agriculture sector across the
region, is a major contributing factor to
excessive water losses, low irrigation efficiency,
waterlogging and widespread soil salinization,
and declining crop yields. Although much work
has been and is being done in this area, there
is a need for more concerted efforts by the
governments and international organizations
in the region to rehabilitate and modernize
the irrigation and drainage infrastructure.
In this regard, an important factor will be
the development of financial and economic
mechanisms. For example, it is essential that
water management organizations, WUAs,
and water users remain financially feasible.
For the stable operation of the entire water
infrastructure it is vital that the government and
water users cover not only day-to-day costs,
but also depreciation and modernization costs.
Without adequate financing the water sector
cannot sustain its operation and maintenance
tasks, renovate infrastructure, and implement
risk mitigation actions. Some approaches to
promote the financial sustainability of water
management institutions include introducing
a volumetric method of payment for water
delivery services and water as a resource,
charging fees depending on the nature of water
use (e.g. for irrigated agriculture, this could be
a certain percentage of farm net profit), and
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implementing financial incentives for water
saving by water users and water management
organizations and penalties for overuse (GWP,
2014).

The agriculture sector in Central Asia has
been and is experiencing sweeping changes,
including the restructure and transfer of large
state and collective farms into smaller private
or leased farms, which has led to several
challenges. Often, individuals who do not have
the broad agricultural experience for efficient
crop production and irrigation are in charge of
managing land and water resources. In addition
to dealing with weather conditions, uncertainties
of water flow, diseases and pests, and changes
in agricultural output prices, farmers now have
to also keep up with constant changes in public
policy and agricultural institutional structures,
incomplete infrastructure, weak state support,
and poorly developed markets (Frenken, 2013).
There is a crucial need to strengthen the capacity
of various water organizations, such as national
and regional water institutions, educational
and academic institutions, and development
agencies, and to strengthen extension services.
If more learning opportunities are created,
there will be generation and acquisition of new
knowledge, skills, and attitudes and that will then
contribute to more positive outcomes in terms
of water management and use in agriculture.
Thus, more capacity building work needs to be
done to develop and promote a broad range of
knowledge and innovation sharing platforms
(GWP, 2014).

As indicated by the figures provided in the
section on water use, there is an overreliance on
irrigation in the agriculture sector and there are
some major inefficiencies in the allocation and
use of water resources. From a water resources
perspective, it is important that the countries
in the region think about different options for
improving the allocation of water resources
and achieving water savings. For instance, a
more efficient allocation of water resources in
the region could be accomplished by shifting
grain production to territories with relatively
high rainfall to reduce water use for irrigation
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(Aldaya, Munoz and Hoekstra, 2010). There
should also be consideration to move towards
less water-intensive crops that can generate more
profits with less water footprint. Moreover, such
strategies can save scarce surface and ground
water resources in the arid and semi-arid areas
of the region, which can then be used more
productively, such as for domestic, industrial
and recreational purposes. There are also efforts
by countries in the region to improve water use
efficiency by introducing water saving practices
and technologies.

As mentioned earlier in the report, the
emergence of climate change (high air
temperature and low rainfall) also presents
major challenges. Climate change has two
consequences — water requirements will grow
because of the expected rise in temperature,
and water availability will decline in the long
run as a result of glacier retreat (GWP, 2014).
According to global warming prognoses
by the Intergovernmental Panel on Climate
Change (IPCC), the glaciered river systems
in Central Asia will experience unfavorable
hydrological changes (Hagg et al., 2006;
Siegfried et al., 2012). Projections suggest
that by 2050 temperature increase is expected
between 1.7 and 4.7 °C (Milanova et al., 2018).
The increasing trend of the air temperature in
Tajikistan have already significantly impacted
flow in the Vakhsh and Pyanj rivers, main
tributaries of the Amu Darya river (Chevallier
et al., 2014). Specific forecasts already suggest
that the water flow may potentially decrease by
2-5 percent in Syr Darya River Basin and by
10-15 percent in Amu Darya Basin by 2050
(World Bank, 2013), worsening the water
scarcity situation. Moreover, irregular spring
temperatures and precipitation have significant
effect on agricultural production, with climate
change likely to cause yield reductions of 20—
50 percent by 2050 for nearly all crops under
no adaptation option, thus threatening the food
security and rural livelihoods in the region
(World Bank, 2013).
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World Resources Institute (WRI) has
developed a methodology which identifies areas
with higher exposure to water-related risks.
The methodology allows to calculate an overall
water risk indicator, which is an aggregated
measure of all selected indicators from the
Physical Quantity, Quality and Regulatory &

Reputational Risk categories (Gassert et al,
2015). Using this methodology, a map was
developed specifically for Central Asia. As can
be seen in Figure 8, large parts of Central Asian
countries face high or extremely high water risk
levels.
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Figure 8. Overall water risk level in Central Asian countries (WRI, 2018)

Figure 9 demonstrates projected change in
water stress, which shows how development
and/or climate change are expected to affect
water stress (the ratio of water use to supply).
The “business as usual” scenario (SSP2 RCP8.5)
represents a world with stable economic
development and steadily rising global carbon
emissions (Gassert et al, 2015). The map was
obtained from WRI (2018) and produced
specifically for Central Asia region. As can be
seen in the figure, large parts of Kyrgyzstan,
Tajikistan, Uzbekistan and Turkmenistan are
expected to face high or extremely high water
risk levels, which indicates a need to improve
water management and use practices at regional,
national and local levels. A major challenge in
improving water resources management will be
to improve water use efficiency and productivity
inirrigated agriculture. Current practices cannot
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be continued. In this regard, countries such as
Uzbekistan and Tajikistan have made efforts to
improve water use efficiency through changes
in policies and practices, including introducing
water-saving technologies and considering
reducing cultivation of water-intensive crops
such as cotton and wheat in irrigated lands.
Advocacy, regional dialogue, technical
assistance and collective action will be of
paramount importance in addressing the
challenges presented under Central Asia’s
climate change and security context. Climate
change presents opportunities for government
agencies, international organizations and civil
society to come together and devise strategies
for climate mitigation, adaptation, and climate-
related security management (Mirimanova et
al, 2018). Given that Central Asia is a region
with limited data and in need of capacity to
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develop user-friendly tools to inform decision-
making, there are opportunities in the water
and agriculture sector to carry out research and
capacity building projects which could involve
the establishment of user-friendly databases
(regional, national, basin, and local), knowledge
bases (curricula, guidelines, and other practical
and informational materials), analytical
tools, and models (GWP, 2014). Modern
technologies and decision support systems
are not widely used in the region, especially
at the basin and local levels. Water and land
management organizations could benefit from
a more advanced use of modern tools such as
geographic information systems (GIS), remote
sensing, and analytical models. In Central Asia,

increased access to independent data could
foster effective early warning and response
systems. A comprehensive information and
data system would allow regular monitoring
and assessment of land and water resources in
Central Asian countries with the possibility to
evaluate the effectiveness of their use and to
make forecasts. An advancement in capacity
for independent scientific investigation, and
integration into the global climate change
monitoring networks could help reduce
misinformation and political campaigns which
intensify domestic and regional tensions, as
well as help foster productive cooperation and
management of shared risks.
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Figure 9. Overall projected change in water stress in 2030 in Central Asia (WRI, 2018)

It is important to note that in recent years
that there have been concerted efforts in Central
Asia by countries collectively and individually
to address water related problems and to increase
resilience to water stress in the future. In March
0f2018, the heads of all five Central Asian states
gathered for a summit in Astana, which was the
first time that they all met together since 2009
(Schuster, 2018). In August 2018, they all met
again to discuss the fourth installment of the
Aral Sea Basin Program, which is a long-term,
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comprehensive international action plan for
regional water management and environmental
protection. This meeting culminated in a joint
statement in which the five presidents agreed
on the importance adopting coordinated
measures against the negative effects of climate
change and improving regional cooperation on
management and protection of water resources
(Schuster, 2018). Moreover, individually,
there are ongoing efforts by all Central Asian
countries to improve irrigation and drainage
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infrastructures, to introduce water saving
measures and more efficient irrigation systems,
and to enhance institutional capacity of water
management agencies, among others (Russell,
2018). Additionally, a number of projects by
international institutions have been established
and implemented in the region to address a
series of issues related to water resources and
their management. Thus, all decision makers
recognize the importance of strengthened
cooperation and mobilization of necessary
human, financial and scientific resources to
tackling and addressing water and climate
related issues in Central Asia, which is a good
sign for the millions of people in the region
who depend on irrigated agriculture for their
livelihoods.
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OB30P COCTOSHMS BOJHBIX PECYPCOB B IIEHTPAJIbHON A3

T'aghypos 3., Akpamos b., Ilyrnamoe A.3.

Annomayun: 6 cmamve npedcmasienHa UHGOPMayus 0 COCMOSHUU BOOHbIX PECypPCos,
a maxaice meHOeHYUU UX UCNONb308AHUS C YUeNOM NOCIEOHUX USMEHEHUIL 8 NAMU CIPAHAX
Lenmpanvnot A3uu (Taoxcukucman, Y3oexucman, Kazaxcman, Kvipevizeman u Typkme-
Hucman). [laromes pesynvmamol 0000UEHHBIX OAHHBIX 00 UCNOIB308AHUL U YNPAGTEHUU
BOOHBLMU pecypcamu ¢ YROPOM HA opoulaemoe 3emieoene, d makice Ha 02PaHu4eHHOCb
B0OHBIX PECYPCO8 U YCMOUUUBOCMb 800H020 cekmopa. Cmamus eKkiouaem cmpaHogou u
PECUOHANbHBII AHANU3, KOMOPble MO2YH ObIMb UCNONb3068AHYL OJisl ONpedeseHUsi PeKOMEH-
oayuti no NOMEHYUATLHLIM NOTUMUYECKUM MEPAM U UHBECIMUYUOHHBIM 803MONCHOCTAM
HA HAYUOHATIbHOM U PeCUOHATbHOM YPOGHSIX.

Knroueswie cnosa: 600nvie pecypcol; 6000X03AUCMEEHHbIN CEKMOP, baccelilbl pekK, 3a-
KOHOOAMeNbHAs U UHCIMUMYYUOHAIbHAS OCHOB8A, KIUMAMUYECKUue USMEHeHUsl, CeKmopa
9KOHOMUKU, Opouiaemoe 3emaedenue; UHBeCUYUs, UHMezpupoBaHHoe YnpaesieHue; 6000-
nonb308aHue.
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IIAPXU XOJIATU 3AXUPAXOU OB OCUEU MAPKA3M

Faghypoe 3., Akpamos b., [lynamos A.9.

AHHOmMamcua: 0ap MaKoia 8a3vu 3axupaxou 00, UHYYHUH MAMOIIU UCIUPOOaU OHXO
00 Hazapoowmu maziupomu axup oap nany kuweapu Ocuéu Mapkasii (Toyukucmon, Y3-
oexucmon, Kazoxucmon, Kupeusucmon éa TypkmaHucmon) maviymom 000a utyoaacm.
Hamuyaxou yamvbacmuu maviymomxo oud 6a masyyousm, ucmughooa 6a udopaxyHuu
3axupaxou 06 60 masayyyx 6a Kuwlosapuu 00i, UHUYHUH HOpacouu ob 8a YCmygopuu
baxwu 06 newHux00 wyoaacm. Maxkona maxauixou KUWEapii 6a MUHMAKasupo oap o6ap
Me2upao, Ki MemasoHaHo 6apou MyavsiiH HaMyOaHUu Mascusixo oud 6a GOKYHUWXOU IXMU-
MONUU CUécam 6a UMKOHUSIMYOU CApMosey30pi 0ap camxu KUWeap 6a MUHMAKA ucmugo-
0a wasamo.

Kanumaxou xanudi: 3axupaxou o0, coxau xoyaeuu 00, xae3au 0apé; 3aMuHau KOHyH-
2V30pil 84 UHCMUMYMCUOHALH, MAUPEOUU UKTUM, OAXUU UKMUCOOIL; 3UPOAMKOpUU 001,
capmosi2y3opii, UOOPAaKyHuu xameupoutyoa, ooucmugooabapii.
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HOBBIE PEHIEHUA ITPU CTPOUTEJIBCTBE 3AKPBITOI'O
JAPEHAKA B YCJIOBUSAX TAZKUKNCTAHA

"Hocupoe H.K., /lasnamwmoes C.K., 'Kooynu 3.B., 'Amupszooa 0.X.,
'Boouee C.C., 'Imomos K.D., 'Amunos /[xnc.X., *lllapunos I1I.

'Hnemumym 600nvix npobnem, cuoposnepeemuxu u sxonocuu HAHT
IV Taoocux HUAT uM Munucmepcmeo snepeemuKu u 600HbIX
pecypcos Pecnyonuxu Taoocuxucman

AHnHOmayua: CTaThs MOCBALICHA PEKOHCTPYKLUU CYHIECTBYIOIIUX TPEHAXKHBIX CH-
CTeM, IJIe 3a MOCIEeHNE TO/Ibl ObLIO MPOBEIEHBI KOMILIEKCHBIE MCCIIEIOBAHUS HA 3eMEJIsX
beurkenTckoit monuubl U B 1eiaoM no PecmyOnuke. PaccmarpuBaroTcsi BONpOChl peKOH-
CTPYKLIUU OTKPBITON JPEHaKHOU ceTH B 3aKphITyt0. Kpome 3T0oro, He06Xx01uMo MCHOb-
30BaTh KOMIUIEKC arpOTEXHUYECKUX U THJIPOMEIHOPATUBHBIX MEpONPUATUH MO BOCCTa-
HOBJICHUIO JpPEHAXHbIX ceTed. OTMeuaroTcsl HEeJOCTAaTKU, CIIOCOO0B HampaBiICHHBIX Ha
o0ecrieueHre TUIOOPOIUS 3EMEIb B YCIOBUSAX U3MEHEHUS KJIMMaTa BIMSIONIMX Ha MPO-

JOBOJIbCTBCHHYIO 0e301aCHOCTD CTpaHbI.

Kniouesvie cnosa: APCHAXK, PECKOHCTPYKIHUA, BOCCTAHOBJICHUEC, IIPUMCHCHHUE HOBBIX
croco6oB CTPOUTECIBCTBA, ITIOBBINICHUEC ypO)K&fIHOCTPI 3€MCJIb.

B Mupe wu3BecTHBI pa3IUyHBIC CIOCOOBI
CTPOUTEIILCTBA JIPEHAXKa MPH BBICOKOM YpPOB-
HE TPYHTOBBIX BOJI, BKJIIOYAIOIIHE IPEIBapHU-
TEIHLHOE BOJOHACHIIIEHUE U TOCIETYIONTYIO
VKIAAKy JpeHaka TOJyMEeXaHW3UPOBaHHBIM
TPAHIICHHBIM M Y3KOTPAHIIEHHBIM  crioco0a-
mu [1,2-3].

CTpOUTENBCTBO, 3aKPHITOTO JpEHaXka B
Tamxukucrane, Haganu B 1970 rogax B SIBa-
He, O6u-Kuuke, ['apaytunckoii, bemkeHTcKon
JonuHax, a Takke B Cormuiickod oOmacTv u
Ipyrux parioHax PecnyOmuku TamkukucTaH.
JInst BBISBJIICHUS CYIIECTBYIOIIMX TMpoOieM 3a
MOCJICTHUE TOJBI OBLIA MTPOBEICHBI KOMITJIEKC-
HBIE WCCJICIOBaHUS 3eMeb Ha ydacTke ber-
KEHTCKOW JIOJIMHBI U ObUTH CPOPMYTUPOBAHBI
CJIeyIONINe TTPOOIEMBI;

- 3pO3us MOYB,

- 3aCOJICHUE TTOYB,

- 3arpsI3HEHHUE TTOYB,

-3arUICOBaHUE TTOYB U T.1.

[TpuumHa 3THX TIpoOIEM CBsI3aHa C pa3py-
IIEHUEM JPEHAKHON CETH.

Jlist permnieHust Ha3BaHBIX POOJIEM HEOOXO-
JTUMO TIPOBOJUTH PEKOHCTPYKIIMIO OTKPBITON
JIPEHAKHOW CEeTH B 3aKpbhITyr0. Kpome TorO,
HEOOXOAMMO BBHITIOJIHUTh KOMILUIEKC arpoTex-
HUYECKUX U THAPOMEIHOPATHBHBIX MEPOIPHU-
SITHI:

- PEKOHCTPYKITHIO, BOCCTAHOBIICHUE JIpEHa-
’Ka ¥ IPUMEHEHUE HOBOTO TEXHUYECKOTO PeIlie-
HMS,

- BHEIPUTH BOOCOEpETaronIiue TEXHOJIOT I
MOJIMBA,

- TIOBBICUTH OOHHUTET MOYBLI,

- MPUMEHSITH CEBOOOOPOTHI,

- MPOBECTH IJIAHUPOBKY TIOJIEH,

- BBITIOJHSATH AKCILTyaTallUOHHBIC TIPOMBIB-
KU I10YB,

-TIPOBECTH KalUTaIbHYIO IPOMBIBKY U JIP.

CTpOUTEIBCTBO OTKPBITHIX KOJUIEKTOPHO -
JTPEHAKHBIX CHCTEM, KOTOPBIE UMEIOT HCTOPHIO
0oJiee THICSYH JIET B OPOIIAEMOM 3eMJICICITNH,
JI0 TIOSIBIICHUSI MEXaHU3MOB CTPOUTENILCTBA, X
OYHCTKA OT WJIa M PACTCHHH (KaMBIIII) BBITIOJN-
HSJIMCh Bpy4YHY0. CTPOUTEIBCTBO 3aKPBITHIX
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KOJUIEKTOPHO- JIPEHa)KHBIX CHCTEM Ha OpOIlla-
eMbIX 3eMJISIX TaJKUKUCTaHa BBIIOIHUINCH Ha
ydacTKax, IJIe ypOBEHb IPYHTOBBIX BOJ HMXKE
AT METPOB OT IOBEPXHOCTH 3€MJIM, IIOCIIE
BBINOJIHEHHSI TPAHILIEHHBIX paOOT MPOBOANIACH
orchinKa rpasus TonuHou t=30 cm. Ilpous-
BOJIWIN YKJIQJIKy IPEHAXHBIX TPyO, 3aTeM Mo
00KaM M CBEpXy JIPEHAXHBIX TPyO OTCHINAIN
MOCIOWHO (UIBTP U TPABUMHO - MECOYHYIO
CMECh.

Henocrarkamu CyliecTBYIOIUX CIOCOOOB
SBIIIETCS CJIOKHOCTb KOHCTPYKLMM, IIOCTO-
SIHHO€ 3aCOpPEHHME U B pEe3yJbTare IPOMBIBKH
JpeHaXHBIX TPyO MpH Mojjade Haropa BOAbI BO
MHOTHX CIy4asiX TpyObl U (PUIBTP BBIXOIAT U3
CTpOS U T.II

B cBA3M ¢ 3TUM B pe3yabrare J0JIruX Juc-
KyCCHUH crienuanucThl Jadoparopun «Mozenu-
poBaHue U WH(POPMALMOHHOE OOECIICUCHUE)
MHCTUTYTa BOJHBIX MPOOJIEM, THIPOIHEPIeTH-
ku u sxonorun, HAHT. Bo rmaBse 3aB. nabopa-
topueir Hocuposbim H.K., nokropom Texuuue-
CKUX HayK, foueHToMm, KoOynu 3.B. nokropom
TEXHUYECKUX HayK, wieH kopp. HAHT, 3as.
naboparopueil «IKoJOrus yCTOHUMBOIO pas-
BUTHS» HMHCTUTYTa BOJIHBIX HpoOieM, THIpo-
sHepretuku u sxonoruun (HAHT), Amup3sona
0.X., KaHIUIAaTOM TEXHUYECKUX HAYK, JOLIEH-
TOM, JHUPEKTOPOM HHCTUTYyTa BOAHBIX IIPO-
61em, rugposnepreTuku u sxkonorun HAHT, u
JPYTUMHU CHELMAIUCTAMU, IPUIUIM K BBIBOAY
0 pa3paboTKe HOBOW KOHCTPYKLHUHU CHCTEMBI
3aKpBITOTO JIpeHaXka 00eCHeUMBAIOIIEro Ha-
JIeKHOCTh, 3(PPEKTUBHOCTD U €€ J0JITOBEYHOE
ucrnoap3oBaHue. B xozme aumckyccum npunuin
K BBIBOJly U IIOJIOTOBMJIM IAKET JOKyMEHTOB
COIVIACHO TPeOOBAaHUAM IOJa4YM 3asBKH Ha IO-
JTy4eHUE MaTeHTa Ha M300peTeHHe, pe3yibTar
9KCIEPTU3HI 10 CYLIECTBY JaJl [IOJIOKUTEIbHBIN
pe3yabTar Ul MOJIy4eHUH MaJloro IareHTa Ha
M300peTEeHNE CPOKOM Ha JIECATH JIET.

AKTYyaJbHOCTBIO JTaHHOW paOOTHI ABISIETCS
pa3paboTKka HOBOW TEXHOJOTMH U KOHCTPYK-
LMK CTPOUTENBCTBA 3AKPBITOTO ApEHaxka s
3¢ (HEeKTUBHOTO UCTONB30BAHUS JIPEHAKHBIX
KOHCTPYKIIMM, TP 3TOM MPOUCXOAUT aBTOMa-
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TUYECKUI ITPOMBIB 3aUJIEHUS MEX 1y IIJIacTMac-
COBBIMHM LIapUKaMH, oOecrieynBast HaAEKHOCTh
paboThI ApeHaXka 1 ero J0JIroJeTHEee UCTI0b30-
BaHUE B IIOCTOSIHHOM PEXKUME.

[TyTu pemienust naHHON POOIEMBI:

- HAUJEH NPaBUJIbHBIA MOAXO IIPU peELIe-
HUU OCTPO CTOALIETO BOIPOCA 10 YyCTOMUNBOMY
BEJICHUIO CEJIbCKOTO XO3SIMCTBAa AJI COXPAaHE-
HUS U MOBBIILIEHUS IUIONOPOAUS II0YB, COXpa-
HEHUS SKOJIOTUYECKOIO COCTOSIHUS U HAy4HOI'O
peleHus JaHHOM MpoOIeMBbl B IIETIOM.

- IPEJIOKEHUE U IPUMEHEHUE HOBOTO TEX-
Hudeckoro pemeHust «Crnoco0 CTpOUTETHCTBA
3aKpBITOrO JpeHaXka B yCIOBMsIX TamKukucra-
Ha) CTOUT Ha nepBoM Mecte. Iloarorosnennyo
TPaHUICIO [TyOUHOM OT 2 110 3 M U LIUPUHOU
0,5 M, oT MecTa cOpoca TpyHTOBBIX BOJ B OT-
KPBITYIO CETb CTOKA, 3aIOJHSIOT CIOEM KpYII-
HOro rpasusi, ToamuHon 300 MM, 3aTem 3amo-
JIOHSIIOT IIAPUKAaMU U3 IJIaCTMACChl JUAMETPOM
70 MM Ha BBICOTY 1 M, ¥ IOKpBIBAIOT IIEHO-
IUIaCTOM C nepdopanueil 0TBEpCTUSIMH Iuame-
TpoM 30 MM umeronmmu mar 200 mMm. Cepxy
JIBIPUATOro MEHOIUIACTA YKIIAAbIBAETCA CIIOM U3
MECTHOI'0 MaTepuaa: Kamblll, XBOPOCT U AEPH
tomuuHoi t=10 cm. Bpyunyro mnpousBoaut-
csi oOpaTHasi 3achlllKa CBEPXY PaCTUTEILHBIM
MaTtepuaioM TonmuHou t =20 cM. 3arem npu-
MEHSIOT MEXAaHU3MBbI Ul 3aChIIKU aKTUBHOI'O
o8 rpyHTa Ha BbicoTy h=1,0 M.

IIpumep 1, Ha puc. 1 npexncrasiaeHa cxema
YKJIaJKM CMOTPOBOIo KojoAua-l, paccrosHue
Mexay Konoauamu cocrtasiasger 150-200 w.
Taxke yka3aHO pacCTOSIHME MEXIy ApeHaMu
150-200M ¥ [peacTaBIEHO IONEPEUHOE
cedeHue 1-1. TpaHies 3aKpbITOro IpeHaxka, 1o
yYKa3aHHBIM pa3MepaM TpaHIled, NOArOTOBKa
u3 KpynHosepHucrtoro rpasus t=300 MM, niy-
OMHA 3aCBHINKM IJIACTMACCOBBIX MIAPUKOB HAa
BeicoTe h=1,0 M, B cpeHem Ha 1 /M TpaHien
ucnoiassyercs 1400 wT. m1acTMaccoBBIX IAPU-
KOB-4.

IToBepx m1acTMacCOBBIX IAPUKOB YKJIa/Ibl-
BaeTCs JINCTOBOM NEHOILIACT-3 TOMMHOM t=10
CM.
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Puc.1 Cxema yxraoxku cmomposoeo xonooya. [4]

TpaHLuen 3aKpbITOro ApeHaxa
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1- Cxema yKn1aaxu HaboaaTe/IbHbIX KoNoaLues

2- AKTUBHbIN CI0M TPyHTa

3 - MeHonnact t-100 mm c nepdopaumeit
onametpom 30 mm ¢ warom 200 Mm. 3almTbIn
CNOM U3 pacTeHui (Kambllw, XBOPOCT, BETBU
pepesbes t-100 mm u ap.).

4 - MNnacTmaccossble Wapuku anametpom d-70
MM

5 - KpynHO3epHUCTbIN rpasuii TonweHom t-300 mm

1
Puc.2. Cxema noocomoexu mpanuieil 3akpvino2o openadica. [4]

[Tpumep 2. Ilepen ykiaakoi pydHO# 71€KT-
POAPEIIBIO B MEHOILIACTE JIENAI0TCS OTBEPCTHS
d=30mmM, B maxmaTHoM nopsiake, yepes 20 x 20
cM. CBepXy AbIPYATOro MEHOIIACTA YKIIaAbIBa-
I0TCS MECTHBbIE MaTepuajbl: KaMbllll, XBOPOCT
u népH tommuuHou t=10 cMm. Bpyunyro npous-
BOJUTCS 0OpaTHasi 3aChIIIKa CBEPXY PACTUTEIb-
HBIX MarepuasoB ToamMHON t =20 cMm. 3areM
MIPUMEHSIIOT MEXAaHU3MBbI JUJISl 3aCBIIIKH AKTUB-
HOTO CJI0g TpyHTa-2 Ha BbIcoTy h=1,0 M.
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IIpumep 3, Ha puc. 3 noka3aHo, KaK MOX-
HO HCII0JIb30BaTh OCYIINUTENbHYIO CUCTEMY AJIS
opouieHus: (KOMOMHUPOBAHHO) CEIbCKOXO3sH-
CTBEHHBIX KyJbTyp. B kakoM konoaue-1 ycra-
HaBJIMBAIOTCS 3 marpyoka-6, mmnoi L=60 cM u
muamerpom d=150 mm. OTBepcTHS THAMETPOM
d=20 MM B maxmarHoMm mopsiake 20x20 cMm u
3TO pa3MelIaeTcsl B HUKHEH 4acTu narpyoka-6
U BepxHeW yacTu marpyOka-6 pacmoiIoKeHbI
miacTMaccoBble 1apukd. Ha apyrom koHue



3axupaxou o6it

natpyOka HapesaeTcs pe3pla JUIsl KperuieHus
3arIylIKM. 3areM, 3arIylIKd paclojiaraioT B
Kojoauax (3a OopToM Koionua) s yrpasie-
HUS IPYHTOBBIMU Bojamu. IIpu ocymmrensHon
cucreMe (B KOJIOALIAX OTKPBITHI BCE 3aINYILKH,
CBEpXy U CHHU3Y), a NP NEPexojie Ha yBIAX-

Konopgua ana ocyuiectsneHne OCYIIUTEIBHOH CUCTEMbI

1,0m

1,0m

' 0,50 m |

HUTEJIbHBIM PEXUM CHUCTEMBI, B KOJIOALAX OT-
KPBITBI TOJIBKO BEPXHHUE 3aNIyLIKH, 4 HUKHUE
3aKpBITHI, & 10 TEYECHUIO IPYHTOBOM BOIBI, C
IIPaBOM CTOPOHBI KOJIOJLIA BHU3Y, 3aIIIyIIKa OT-
KpBbITa.

2- AKTUBHbIW CNI0M TPyHTa

3- MeHonnact 100 mm ¢ nepdopaumein AuameTpom
30 Mm ¢ warom 200 Mm. 3aLlnTbIA CNOM U3 pacTeHUI
( kambiLw, XxBOPOCT, BeTBM Aepesbes 100 mm u ap.).

4 - NnacTmaccosble Wapuku anametpom 70 mm
5- KpynHo3epHUCTbIN rpasuii TonweHomn 300 mm

6 — MaTtpy6bka guameTpom 60 mm

7 — OTKpbITUI ceTb

Puc.3. Konvya ons ocywecmenenus ocywumenbHou cucmemsi. [4]

[Ipumep 4. OcymuTenbHas cucTema JipeHa-
’a, MI0Ka3aHa Ha puc.3., IHO ApeHaka COCTOUT
U3 CJ0s KPYINHO3EPHUCTOIO I'paBUs-S TOJIIU-
HOM t=30 cM, MIaCTMACCOBBIX IIAPUKOB-4 BBI-
coroii h=1,0 M, 3aIIUTHOTO CJIOS TOJIIUHOMN-
200 MM M aKTHBHOIO CJIOSl TPyHTa-2 BBICOTOM
h=1,0 m. [4]

BouiBoabl: Takum 00pazom, mpeaaraeMblit
CIocO0 MU MPABWIBHON 3KCILTyaTalluy UMEET
3HAYUTEITHLHO OOJBIINN CPOK CITy:KObI. Crtoco0
MOXeET OBITh HCIIONB30BAH HA 3HAYMTEIBHBIX
CEJIbCKOXO3SIICTBEHHBIX MacCHBax I10J] KOH-
KPETHBIE CETbCKOX03HCTBEHHBIE KYIBTYPHI.

1. Bblle U3J10)K€HHOE IPEUMYILIECTBO JOCTU-
raeTcs IpU NPUMEHEHHH IIJIaCTMACCOBBIX
LIAPUKOB, HCKJIIOYasi IIPU 3TOM CO3JaHuE
CJIOKHBIX KOHCTPYKIIMA.

2. KomOunmMpoBaHHasi OCYUIMTEIbHO-YBIIAXK-

HSIOIAsl CUCTEMA 110 MPEAJIOKEHHOMY CIIO-
coOy ToiydaeT MPUMEHEHUE W Pa3BUTHE B
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CEJIbCKOXO35IMCTBEHHOM OTPACIIH.

B 3aBucumoOCTH OT palioHa CTPOUTEILCTBA
TUJIPOJIOTUYECKOTO K arpoMeIHOpaTUBHO-
IO COCTOSIHMSI 3€MEJIb, Pa3Mephl 1O Mpea-
JIOKEHHBIM CXEMaM MOTYT HW3MEHSThCH,
a npuHIMn ocraercsa. KomruiekcHoe Tex-
HUYECKOE pELIEHHE BONPOCOB OCYLIEHMS,
OpOLICHHS W BOAOCOPEraroumx TEXHOJIO-
Uil TpUBIEYET BHUMAHHME OOJBIIMHCTBA
3eMJICNIOIB30BATENEH B YCIOBUAX I100ab-
HOTO MOTEIJIEHUS] M3MEHEHMs KJIMMaTa U
HEXBATKU POJIOBOJILCTBUS B HALLIEH CTpaHe
u 3a e€ pyOexamm.
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YCYJIM HABU COXTMOHM 3AXBYPKAIIIU
MYIINJIA JAP IIAPOUTH TOYNKUCTOH

Hocupoeé H.K., /lagnamwoes C.K., Kooynii 3.B., Amup3ooa O.X.,
boouee C.C., Imomoe K.®., Amunos 4.X., lllapunoe I1I.

AnHomamcua: maxona daxwuoa 6a dapxapopcosi oap acocu npoodremaxou yoti-
oowima, Ku 0ap 0a8oMuU COIX0U OXUP MAOKUKOMU KOMNIEKCUU 3aMUHX0 O0ap MUHMAaKau
xameopuu bewkenm 2yzaponuoautyoa éa oap ymym oap xyoyou Toyukucmown daxuiuoa
wydaacm. Macvanaxou asnascozuu wabaxau Kyoypxou 3axoypkawiu Kyuooa o6a nyuuoa
bappacu wyoaano. Fatip az uH, 2y3apOHUOAHU YOPAOUHUXOU KOMNIEKCUU ACPOMEXHUKI
8a cudpomenuopamugii ouou bapkapopco3uu wabaxaxou Kyoypxou 3axoypxaul 3apyp me-
oowao. Kambyouxou xonamu KyHyHUU MAHOA®XOU 3AMUH, KU XOCUTHOKUU 3AMUHXOPO Oap
wapoumu maguupéouu ukaum, Oa AMHMUAMU 03YKA80Pil MACUPPACOHAHOA 80 MABMUH-
KVHAHOA Kauo 2apoudaano.

Kanuoeoscaxo: «xyOypxou 3axOypxauwi, azHagcosi, 6apkappopcosi, ucmugooau
VCYIXOU HABU COXIMMOH, OANAHOOAPOOpUL XOCUTHOKUL 3AMUHXO.

NEW SOLUTIONS FOR THE CONSTRUCTION OF
CLOSED DRAINAGE IN TAJIKISTAN

Nosirov N.K., Davilatshoev S.K., Kobuli Z.V., Amirzoda O.H.,
Emomov K. E, Bobiev S.S., Aminov J.H., Sharipov Sh.

Annotation: the article is dedicated to reconstruction on the basis of existing problems,
where for the last years the complex research of lands on Beshkent plain section and on the
whole Republic was conducted. Reconstruction of open network drainage to closed one is
considered. In addition, it is necessary to apply a set of agrotechnical and hydromeliorative
measures for rehabilitation of drainage networks. The shortcomings of the current state
of land resources, ensuring land fertility under conditions of climate change affecting the
food security of the country are noted.

Key words: drainage, reconstruction, restoration, application of new construction
methods, increasing land productivity.
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YIIPABJIEHUE TEXHOJIOTMYECKUMMU IMTPOLIECCAMMU B
OTCTOMHUKAX C IPUMEHEHUEM ABTOMATHU3MPOBAHHbBIX
TUAPOJAENCTBYIOINX CUCTEM

Daszvinoe A.P.
Hncmumym 600nwix npobnem, euoposunepeemuru u skonoeuu HAHT

AHnHomauua: 6 cmamove npugedeHvl pe3yibmamsl aHaiu3a NPUHYUNOE A8MOMamu3sa-
Yuu MexHoIo2U4eCcKUx npoyecco8 U cpeocmes asmomMamu3ayu npoyecca « Omcmou-npo-
Mbl8» 2UOPOMEXHUYECKUX UPPULAYUOHHBIX OMCMOUHUKo8. Paccmompensl ocobennocmu
U OCHOBHble napamempul, 0O0CHOBAHA UeNeco0OPASHOCMb NPUMEHEHUs A8MOMAamusu-
POBAHHBIX cucmem pabomarowjux Ha UCNOIb308AHUU 2UOPABIUYECKOU dHepeUul NOMoKa.
IIpeonacaemcs pazpabomannas asmomamusupo8anHas 2UOpoOeLticmeyiouds cucmemda
obecneuusarouas NOIHuIL YUKIL «OMCMOLI-NPOMbBIE» 8 UPPULAYUOHHBIX OMCIMOUHUKAX.

Knroueswvie cnosa: cuopomexnuueckue coopysicenuss, OMcmouHuK, HaHoCyl, cUopoas-

momamukda.

CoBepiieHCTBOBaHUE TIpoliecca Bom03abo-
pa, BoOpacTpeeieH s, a TaK)Ke yIpPaBICHUS
TBEPABIM CTOKOM, HEBO3MOXXHO TPEACTABUTH,
0e3 WCIOJIb30BaHMUS CPEJCTB aBTOMATH3AINHI
OCHOBHBIX TEXHOJOTHYECKHX IMPOIECCOB Ha
THAPOTEXHUUYECKUX coopyxkeHusx. Opocu-
TeJIbHBIE CUCTEMBI Ta/PKUKHUCTaHa, B OOILIIHH-
CTBE CBOEM, PaCIOJIOKEHBI B TOPHO-TIPEATOP-
HOHM 30HE, TJe, KaK MPaBUJIO, COOPYKCHHsI, B
TOM YHCJIE U OTCTOMHUKH, OTIAJICHLI OT Hace-
JIEHHBIX TTYHKTOB W JIMHUH JIEKTpoIiepeaad u
MPAKTUYECKU HE OCHAIICHBI CPEJCTBAMHU aBTO-
MaTH3alluH.

[IpakTnka 3KcIuTyaTani OTCTOMHUKOB I10-
Ka3bIBACT, YTO B TEUECHUE BEreTAIMOHHOTO IIe-
pronia peXKUMbI pabOThl OTCTOWHUKOB Pa3iny-
HBl M HaxOISTCS B TECHOM CBSI3M C PEKUMOM
HMCTOYHHKA OPOIICHHS W IKCILTyaTallMOHHBIMU
TpEOOBAHUSIMU, YTO BBI3BIBAET HEOOXOIUMOCTH
MTOCTOSTHHOTO TIPUCYTCTBHS SKCIUTyaTal[MOHHO-
ro nepcoHaia Ha Hux. CiieoBaTeabHO, BBEIE-
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HUE aBTOMAaTH3aI[UH [TO3BOJIUT: INKBUIUPOBATH
MOCTYIUICHHE BpPEIHBIX HAHOCOB B KaHAJbI;
TPAHCTIIOPTHPOBATh TIOJIC3HBIC HAHOCHI (Me-
JUOPAHTHI) B KaHAJIBI; UCKJIIOYUT HW3IIUIITHHE
COpPOCBHI OPOCHTEITHLHOW BOJBI M TIOCTOSTHHOTO
MIPUCYTCTBUS IKCILTYaTal[HOHHOTO TIEPCOHAIA;
YMEHBIIUT PaOOTHI TI0 OYUCTKE KAaHAJIOB; MIOBBI-
CUT HAJISKHOCTh pa0OThI OTCTOMHUKA, UCKITIO-
9UTh HEOOXOIUMOCTH TIOCTOSTHHOTO TIPUCYT-
CTBUS MepcoHana u T.1. [1].

K oOCHOBHBIM (pakTOpaMm, BIHSIOIIAM Ha
BBIOOP CPEACTB M TEXHOJOTHIO IPOIEcca aB-
TOMATHU3aIM UPPUTANUOHHBIX OTCTOHHUKOB,
MOYKHO OTHECTH: HEOOXOIUMOCTH YBSI3KH pe-
XKUMa pabOThl aBTOCUCTEMBI ISl OTIPEICIICHUS
ONTHMAJIFHOTO BPEMEHH TIPOMBIBA HAHOCOB W3
OTCTOWHHMKOB; HAJMYUE WJIH OTCYTCTBHE DJICK-
TPUYECKOH DSHEPrUU Ha COOPYKEHUH; (Ppak-
IIMOHHBIA COCTaB HAHOCOB, TOCTYHAIOIINX
B OTCTOHHHWK; BO3MOXKHOCThH TPHUBS3KHA aBTO-
MaTHYECKHX YCTPOMCTB HA CYIIECTBYIOIINX
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COOPYXXEHHUSAX, C MUHUMAJIBHBIM O00BEMOM pe-
KOHCTPYKIIMM W U3MEHEHHUS peXHuMa pabOThI
IIOCJIEHUX; BO3MOXKHOCTD, IIPY HAJUYUU CBS-
34, TEJIEYIIPABJICHUs C UCIIOJIb30BaHUEM yIIPaB-
JICHUs1 MaJIOH MOIIHOCTH (B Mpeaesnax MOIIHO-
CTH JIMHUH TeJIEMEXaHUKH U CBs3H) [2].
OnHMM U3 OCHOBHBIX IapaMeTpPOB, IOJ-
JeXKaluX K 0053aTeIbHOMY PperyJupOBaHUIO
- 3TO DIyOMHA MOTOKA, MOJJEpPKAHUE KOTO-
POl TOCTOSHHOW, MUMeEeT OOJbLIOE 3HAauCHHE
JUI. HOpMaJIbHOW paboThl OTCTOMHMKA. Tarxke
BaYXHO PETyIMPOBAaTh BEJIMUYUHBI IIPOMBIBHOIO
pacxona. Kpome Toro, B OTCTOMHUKAX C MEpU-
OJJUYECKUM IPOMBIBOM OUYEHb BAXXHO TOYHO
OIIPEEIUTh BPEMsI MOMEHT Hauyajla IPOMBIBKU.
Bce 31y Tpu 3a1auu MOYKHO pELIUTh CPEACTBA-
MU I'MJIpaBIMYECKON aBTOMAaTUKH, B YACTHOCTHU
3aTBOpaMH-aBTOMaTamu BepxHero Oned (3Bb)
u HwkHero (3HB) O6bedoB u runpaBaueckum
ABTOMATOM IPOMBIBKH HAaHOCOB [3].
ABTroMaru3anus TEXHOJIOITMYECKUX IIPOLEC-
COB HPPUTALIMOHHBIX OTCTOMHUKOB, CBOJUTCS K
OCHAILIEHUIO UX CPEACTBAMM aBTOMAaTHYECKOMN
IIPOMBIBKM HAHOCOB, IJI€ OCHOBHBIMH PpEry-
JUPYEMBIMU T1apaMETPaMH, SBJISIOTCS IIPO-
MBIBHOW DPAacXol M ypOBEHb BOJbl B KaMepe;
BEJIMYMHA IPU3MbI OTJIOKMBILKXCS HAHOCOB,
OIIpe/IeJIEHNE MOMEHTA Hauasla U KOHLA IPOMBI-
Ba, B YBSI3KE C KOTOPBIMU JTOJKHBI HAMEYATHCS
TEXHOJIOTHS U TUIIBI CPEJICTB aBTOMATU3ALIUH.
PazpaboTtanbl pa3anyHbIe 3aTBOPBI-aBTOMA-
Thl U JaTYUKH ((PUKCATOPbI) YPOBHS HAHOCOB,
KOTOpBIE TOAPA3JAEISIOTCS Ha TpU Ipymnmsl: 1)
aBTOMAaTUYECKHUE yCTPOICTBA, T'HIPABINYECKO-
ro JeHcTBUS; 2) aBTOMAaTUYECKUE YCTPOMCTBA,
paboTa KOTOpHIX OCHOBaHAa Ha NPHUMEHEHHUH
UIEKTPUYECKON 3HEpPruu; 3) aBTOMATUYECKUE
yCTPOICTBA, KOMOMHHUPOBAHHOTO JICHCTBHUS.
[[Iupokoe NPUMEHEHUE aBTOCUCTEM BTOPOM
IpyNIbl CAEPKUBAETCS B T.U. M U3-3a yJaJICH-
HOCTH OT JIMHMM 3nekTponepenad. OcHalieHne
OTCTOMHMKOB CPEJICTBAMHU aBTOMAaTHU3alMH, KaK
U3BECTHO, CBOJUTCS K HAJIMYUIO HAIEKHBIX U
3pPEKTUBHO JEHCTBYIOMUX JaTYMKOB (PHK-
Caluy ypOBHS HAaHOCOB U aBTOMAaTUYECKOIO
yIPaBIEHUs 3aTBOPAMM IIPOMBIBHBIX IIIJII0O30B,
00eCIeYnBAOIINX MOIHBIA UK «OTCTOU-TIPO-
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MbIB». Hamu Obuia pazpaborana KOHCTPYKLHUS
YCTPOWCTBA JUIsl PErYIUPOBaHUS YPOBHS BOJbI
B CUCTEME MPOMBIBKH CYILIECTBYIOIINX OTCTON-
HUKOB OT HAHOCOB. OJTO BOJOJEHCTBYIOLIAsS
cucreMa, OOECHEeYMBAIONIAs ABTOMAaTU3ALIUIO
YIOPAaBICHUS] TEXHOJOTHYECKUM IPOLECCOM
«OTCTOM-IIPOMBIBY» B UPPUTALUOHHBIX OTCTOM-
Hukax. CTpyKTypHO-(DYHKIIMOHAJIbHAS cXeMa i
CHCTEMBI IPOMBIBA HAHOCOB ITPHUBE/ICHA HA PHC.
1[4,5,6].

C wnenpr0 COBEPUICHCTBOBAHUS CUCTEMBI
[4], a Taxke 11 MUHUMHU3ALUU U TIPEOTBpa-
IICHUs HEMPOM3BOAMUTENBHOIO cOpoca mpo-
MBIBHOW BOIbl, OCYILIECTBIEHO COBEPILEHCTBO-
BaHHE KOHCTPYKIIMU 3aTBOpa BepxHero Obeda
OTCTOMHMKA, HA YTO aBTOPOM IOJIyYeH MATEHT
Ne 709 Pecnybnuku Tampkukuctan Ha uzoope-
Tenue [7]

Cxema INpPUMEHEHMSI YCOBEPLIEHCTBOBAH-
HOUW TUAPOAECHCTBYIOLIEN CUCTEMBI JIJIs1 OTCTOM-
HUKa IIPUBEJIEHA Ha puUC. 2 U puc. 3.

Kak BuznHO u3 puc. 2,3, aBTOMaru3upoBaH-
Hasi TUAPOJCHUCTBYIOLIAsl CUCTEMa IMPOMBIBKU
HAHOCOB BKJIFOUAET CUCTEMY €MKOCTEH, HAIlOp-
HBIX TPYOOIIPOBOJIOB U 3aIIOPHOTO YCTPOUCTBA,
K pacueTy OOJIBIIMHCTBA U3 HUX MOXKHO IIpUMe-
HUTb CYLIECTBYIOLUE METO/IBI.

C 1enpo UCKITIOYEHHSI HEJ0CTAaTKOB CUCTE-
MBI, 3aTBOp BepxHero Obeda ycTpoeH B BHIE
€MKOCTH, OOpa30BaHHOM NOABWKHOW M He-
MOJBMKHBIMU TPAHIMHM, a TaKkKe TMOKUM 3Jie-
MEHTOM OITyCKHOT'O JE€HCTBUS, MO3BOJISIOIIUM
UCKJIIOYUTh 00pa30oBaHUE MOANOpPA B BEPXHEM
obede, 4TO MPUBOIMIIO K MPEXKICBPEMEHHOMY
OC@XKICHUIO HAHOCOB M CO3/aBajio HeOmaro-
NPUATHBIC YCJIOBUS JUIsI HOPMaJIbHOW PabOTHI
HE TOJIBKO aBTOCUCTEMBI, HO TaKXKe OTCTOMHUKA
B LIEJIOM.

Pabota npeanaraeMoil CUCTEMbI OCYIIECT-
BJISIETCS 110 CJIELYIOIIEH TEXHOJIOTUYECKOH CXe-
Me: TIepeKpbITHE MOABOAIIETO KaHaia 1 mpo-
MCXO/IUT 3a cueT padoThl cH(OHA ), KOTOPHIH MO
CUTHAJIy 3aIllOPHOIO YCTPOMCTBA 5 3aKa4MBAaET
BOJly B €MKOCTb 2. JlaBieHHe BOJbl B EMKOCTH,
CHOCOOCTBYET MOIHATHIO HAIIOPHOW IMOJBHK-
HOW IPaHu U MEPEKPBITUIO BXOIHOTO OTBEPCTHE
IIOJBOJISILIETO KaHAJIA.
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Puc. 2. Cxema npumenerust ycosepuleHcmeo8anHHoU cuopooetcmayioujei
CUCMEMbL HA «IACECTNKUXY OMCTNOUHUKAX:
1 — noosooswuil kanan, 2 — emxkocmo, 3 — cughonvt, 4 — cucmema mpyoonposooos, 5 — 3anopHoe
yempotcmeo, 6 — omemouHux, 7 — cekmopuwiil 3ameop, 8 — Y3H (nepesviti u émopoit),; 10— 3ameop
sepxrnezo bvega; 11 — emxocmo, 12 — copocrnoe omsepcmue; 13 — cubxuil snemenm (memopana), 14 —
HUDICHSISL HENOOBUMNCHAS 2PAaHb, 15 - 6epXHsAs NOOBUIICHAS Spalb.

Puc. 3. Cxema xoncmpykyuu 3ameopa séepxnezo ovea:
1 - noosoosuwuii kanan, 11- emxocmo,; 12 - copocrnoe omseepcmue; 13 - cubkuil snemenm
(membpana); 14 - HUdICHASA HeNnoOBUIICHASL 2paHDb, 15 - 8ePXHIS NOOBUINICHASL 2PAHD.

Jlo 3auneHus KaMepbl OTCTOMHHUKA, O KO-
MaHJIe¢ BTOPOTO YCTPOWCTBA I 3aJepKaHUs
HaHOCOB 8, ITEPEKPHIBACTCS TPOMBIBHOE OTBEP-
ctue orcroiHMKa 6. HaHockl, ocaxkmasch Ha
OOKOBBIX T'paHsX, YBEIUYUBAIOTCS B 00bEME U
MEPEKPHIBAIOT TOK BOJIBI B 3allOPHOE YCTPOM-
CTBO 5 W3 CHCTEMBI TPYOOTIPOBOIOB 4.

[Ipusma HaHOCOB 9 pacmpocTpaHseTcs
no Broporo Y3H M mepekpbhiBaeT €ro BXOJ-
HOE OTBEpPCTHE, BCJICICTBHE YEro MpeKparia-
€TCs TOCTYIUICHHE BOABI B €MKOCTh 3aTBOpa
7, OMHOBPEMEHHO BOJla M3 He€ Yepe3 OHHOE
MPOTApUPOBAHHOE OTBEPCTHE COpachIBaeT-
cs B HIkHUHN Obed. [locTenmeHHo Bec 3aTBopa
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YMEHBILIAETCS U MOJI ICWCTBUEM Beca MPOTHBO-
Beca, Bpallasch BOKPYT OCH, OTKPBIBAET OTBEP-
CTHE MPOMBIBHOTO LIUTI03a OTCTOMHUKA - HA4U-
HAETCs MPOIECC MPOMBIBKH OTCTONHHKA.

[To Mepe MPOMBIBKM BXOJHAsI YacCTh BTOPO-
ro Y3H 8 ocBoOOkaeTcsi OT HAHOCOB, TIOCTY-
IJICHUE BOABI B 3aTBOp 5 mpekpamaetcs. [lpu
MPOMBIBKE 30HBI, TJI¢ YCTaHOBJIEH NepBbiid Y3H
8, BBICBOOOXKAAETCS €0 BXOHOE OTBEPCTHE OT
HAHOCOB U HAYMHAETCSI CIIMB BOABI U3 3aIIOPHO-
ro ycrpoiicta 5. IlepBsiii cudon 3 3apsokaer-
Csl U TepEKaunBaeT BOJIy U3 €MKOCTH 2 BO BTO-
pyto eMkocTh 11, ¢ oqHOBpEMEHHBIM COpPOCOM
B HWKHHUI Obed, mocpencTBom orBepctus 12,
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Bonbl. Ilo 3anonnenuto emxoctu 11 BepxHsas

IIOJBIKHAs IpaHb 15 mopHMMaeTcs U 3aHMMa-

eT KpailHe BepxHee nosioxkenue. [logsomsumi

KaHaJl IEpEKPBIBAECTCS U BCIIEICTBUE YETO BOJIA

IepecTaeT MOCTyIIaTh B KAMEpPY OTCTOMHUKA 6.
I'maBHast 0COOEHHOCTh M OTIUYHUE IpeIyia-

raeMoi TUAPOACUCTBYIOIIEH aBTOMAaTHYECKOU

CUCTEMBI 3aKJIFOUAETCS B TOM, YTO C IOMOULIbIO

JBYX YCTPOWCTB JUIsl 3aJ€pXKaHUsl HAHOCOB U

PEryJIUPYIOLIETO 3aTBOPA, 1OCTUTIAETCSA IKOHO-

MUSI OPOCUTENIBHOM BOABI IIPU IIPOMBIBKE.
[IpuMeHeHne NpeUIOKEHHOIO YCTPOMCTBA

C COBEPILICHCTBOBAHHOM KOHCTPYKLUEH 3aTBO-

pa BepxHero Obeda CBOAMT K MUHUMYMY He-

MIPOU3BOJUTEIBHBIN COPOC MPOMBIBHOW BOJIBI,

noBbIIaeTcs 3((HEeKTUBHOCTh pabOThl OTCTOM-

HUKOB C aBTOMAaTU4Y€CKON ITPOMBIBKOM HAHOCOB

U MCKJIFOYAET IOCTOSHHOE IPUCYTCTBUE DKC-

IUTyaTallMOHHOTO TIEpCOHaNa Ha 0OBEKTE.
Jluteparypa

1. ®a3pnoB A.P. CoBeplIeHCTBOBAaHUE yIIPaB-
JEHUsSI TEXHOJIOIMYECKHMMM IPOLIECCAMU
UPPUTALMOHHBIX OTCTOWHUKOB // BecTHHK
Tamxkukckoro TeXHUYECKOTO YHUBEpPCH-
teta M. M. Ocumu . —Jlyman6e: 2014.
-Ne26. -C. 95-99.

2. boukapes, f.B. I'mgpoaBromaruka B opo-
mennn [Tekcr] / S1.B. Boukapes. -M.: Ko-
joc, 1979. —188 c.

3. ®a3buioB A.P. CoBeplieHCTBOBaHUE yIIPaB-
JEHUSI TEXHOJIOIMYECKHMMM IPOLIECCAMU

UPPUTAMOHHBIX OTCTOWHUKOB // BecTHHK
Tamxkukckoro TeXHUYECKOTO YHUBEpPCH-
teta uMm. M. Ocumu . —Jlyman6e: 2014.
-Ne26. -C. 95-99.

A.c. Ne 964587 CCCP, MKU G 05 D 9/02
YCTpoicTBO AJ11 PEryiaupoBaHUsl YPOBHS
BOJIbl B CUCTEME IPOMBIBKM OTCTOWHUKA OT
Hanocos [Tekct] / A.P. ®a3sbinos, f.B. bou-
kapeB, A.A. Myt (CCCP). — Ony6x. B b.1.,
1982, Ne37.- 4c.

®azpuioB AP,  CoBepluieHcTBOBaHUE
CPEICTB aBTOMATU3allUM IIPOMBIBA HAHO-
COB HUPPUTallMOHHBIX OTCTOMHHUKOB J[.M.
MawmarkaHoB, A.P. ®a3puioB / B ¢6. Hayu-
HBIX TpyzoB Ne 69 MHcTUTYTa BOAHOIO XO-
3saucTBa uM. L. Mupuxynasa I py3uHckoro
TeXHU4YecKkoro yHusepcurera, 2014.- C.
188-192

@aszpuioB, A.P. MogaepHuzauus TexHU-
YECKUX CpPEICTB Ha BOJHBIX OOBEKTaxX
TOPHO-TIPEATOpHON 30HBI // HayuHslii u
nHPOPMALMOHHBIA  XKypHan «Marepua-
nosenenue». Tpynsl Il mexayHapoaHou
ME)KBY30BCKOM HAy4yHO —IIpaKTHYECKOU
KOoH(epeHUUU-KOHKypca  «/HHOBaLMOH-
HbI€ TEXHOJIOTMH U NIEPEIOBBIE PELLICHUSNY,
19-20 mas 2015, 1. bumkek.- ¢. 303...312
®a3butoB, A.P. Mansiii narent PecryOunu-
ku Tamxukuctan NeTJ 709 / A .P. ®a3wuios,
B.A. ®a3buioB YCTpONCTBO AJIsl pETYIUPO-
BaHUs YPOBHS BOJBI.

UJTOPAKYHUU MMPOCECCXOMU TEXHOJIOT'A JAP TAXIIMHIOXXO
BO HCTU®OJIA A3 CACTEMAXOU ABTOMATUKUU T'UAPABJIUKIA

Do3unoe A.P.

Annomamcusn: maxona 6a Hamuyaxou maokuKom ouo 6a maxauiu RPUHCUNXOU a6-
MOMAMUKYHOHUU PABAHOX0U MEXHON02H 84 80CUMAXOU ABMOMAMUKYHOHUU PABAHOXOU
«Maxwuni-wycmawagi’” 0ap UHWOOmMoxou 2UOPOMEXHUKUU MAXUUHXO CUCTNeMAaXou
00vépu baxwuoa wiyoaacm. Xycycusmxo ea napamemxou acocu ouoa bapomaoa wutyoa,
ba maxcao mysohuru cucmemaxou 8a agmomamuxa, ku 60 ucmughooau suepausi 8a 2u-
OpasIuUKa 4opao MeKyHaHo, ACOCHOK Kapoa uyoaacm.

Cucmemau koprapowyoau cucmemau asmomMamukuy 2uOpasiuKii, Ku 0aspau pasam-
0X0U «MAXWUHT-ULYCAWABI"~-PO MABMUH MEHAMOSO0, NEUHUX00 KAPOd Meuasao.

Kanuogostcaxo: unwioomu cu0pomexnHuxil, maxuunzox, 0008apoxo, cuopoasmomamu-

Ka.
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CONTROL OF TECHNOLOGICAL PROCESSES IN SEDIMENTATION
TANKS USING AUTOMATED HYDRAULIC SYSTEMS

Fozilov A.R.

Annotation: the article presents the results of the analysis of the principles of
automation of technological processes and means of automation of the process “sludge-
flushing of hydraulic irrigation sedimentation tanks. The features and main parameters are
considered, the expediency of using automated systems operating on the use of hydraulic
energy of the flow is substantiated. A developed hydro-operating system is proposed that
provides a full cycle “sludge-wash” in irrigation sedimentation tanks.

Keywords: hydraulic structures, settler, sediments, hydraulic automation.
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BJIUSHUE KJIMMATUYECKUX U3BMEHEHUIT HA
CTOK PEKU KbI3bLICY (BACCEVH PEKU BAXIII)

Husas3zoe /[orc. b.
Huemumym 600Hbix npobiem, euoposnepeemuxu u sxonoeuu HAHT

Annomauun: 6 cmamve NPoSeOeH AHAIU3 GIUAHUS KIUMAMUYECKUX USMEHEeHUL Ha
ounamuxy cmoka pexku Koizviicy (ucmox pexu Baxw, 6acceiin pexu Amyoapws). B kaue-
cmee Memooo8 Uccied08anus Obll NPUMEHEH QUIUKO-CIAMUCMUYeCKUll AHAIU3 TUHell-
HOU pe2pecCUuOHHOU 3a8UCUMOCU MEMEONApAMempos U CMOKA PeKu 3d 8e2emayuOHHbLIl
nepuoo. Aemopom ovlia npogedena oyeHKa dPHeKmusHoCmu 6K1A0A OCHOBHBIX MEME0I-
JIEMEHMO8 8 CIMOK PEKU.

B cmamve npedcmasnen ananuz yukauuHOCMU UMEHEHUIl CPeOHe20008020 U Cpeo-
He2o 6e2emayuoHH020 cmoka peku Kbvizvlicy, @bloeieHbl 0CHO8Hble Memeonapamempol,
sUsIIOWUe HA ee OUHAMUKY U NPOAHATUZUPOBAHbL UX USMEHEHUS 3 MHO20eMHUL Nepuoo
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Haonodenuu ¢ 1956 no 2016 200v1. Asmopom cmamovu ObL1 60CCMAHOGIEH CMOK peKu
Kuizvincy 6 cmseope [Jombpauu 3a 20061 omcymemaus Haoniodenutl ¢ 1993 no 1999 2001 u
NPeONodCeHO YPaBHEe e NPOSHO3A BOOHOCTU PEKU HA 8e2emAayuOHHbILL Nepuoo.
Kniouesvie cnosa: xnumamuueckue usmenenus, OUHAMUKA CMOKA peku, pexka Kvizvii-
¢y, baccetin pexu Baxw, Llenmpanvuas A3zus.

Beeoenue

Pexa KbI3bU1CY, SIBASISICH OCHOBHBIM HCTOKOM
peku Baxi nMeeT TpaHCTpaHUYHOE 3HAYCHHE B
BOJOJIENIEHUH TocynapcTB LlenTpanbHoil A3uu.
Peka Baxm Oeper Hayasio Ha Teppuropun Kei-
prei3crana, rae ee miomaab cocrasisier 7 900
kM2 (20,2 % ot obmieit tutomaau daccelina), a
3aTeM BBIXOJIUT Ha TEPPUTOPUIO TaPKUKUCTaHA
u 31eck uMmeeT twromaas 31 200 kM2 (79,8 %
oT ob6mIe monaau Oacceitna) [1]. Pexa Baxm
MMEET BAXXHOE THAPOIHEPTETUYECKOE U UPPHU-
rallMOHHOE 3HaueHue sl Bcer LlenTpanbHOM
A3um, Tak Kak €€ CTOK COCTaBIISIET 4YeTBEp-
TYIO 4acCTh OT TOJIOBOTO CTOKAa PEKU AMYyIaphs.
Bognocte pexkn Kei3puicy ucnomnb3yercs mis
VppUTaINK 10JIeH 3€pPHOBBIX U JIOLEPHBI [2].

IlenssMu maHHOM CTaThbU SIBISIIOTCS aHAIW3
IUKJIMYHOCTH U3MEHEHHS CTOKa peku KbI3bli-
Cy, BIMSHHUS KIUMAaTH4YeCKUX (HaKTOpPOB Ha
(hopMHupOBaHUE €€ BETeTaIIMOHHOTO U TOI0BOTO
CTOKa, COCTaBJICHHE MPOTHOCTUYECKOTO YypaB-
HEHUSI BOJHOCTH PEKHU Ha BETCTAI[MOHHBIN TTe-
pHoI.

Hcnonvzoeannvie oannvie u memoouxa
00pabomkKu OAHHBIX.

OCHOBHBIMH METOJIaMH, HCTIOIB3YEMBIMHU
aBTOPOM CTaThH, OBUTH COCTABJICHHE KOPPEIIsi-
IIMOHHOW MAaTpHIIbl, MO3BOJSIONIEH OLEHUTH
BKJIaJ] KJIMMaTU4eCKUX (akTopoB (TeMIepary-
PBI BO3/1yXa M 0CA/IKOB) B JOPMHUPOBAHHE CTOKA
peku KbI3BIICY U COCTABIICHHE PETPECCUOHHBIX
YpaBHEHUM, TO3BOJIIONINX JEJIaTh TPOTHO3BI
CTOKa Ha BEreTAllMOHHBIM nepuoi. Pacuersr
npou3Boawinch B Excel ¢ momorpio HHCTPY-
MEHTOB CTaTHMCTHYECKOTO aHaJn3a JaHHBIX.
KoppensinoHHsIil aHau3 SBISIETCS] OCHOBHBIM
13 METOJIOB B (PM3UKO-CTATUCTUUECKOM aHAJIN-
3¢ THUJIPOJIOTHMUECKUX M METEOPOJOTHYECCKHUX
naHHbIX HaOmoneHui [3]. Takas meromonorus
OTICHKHU BIUSHUS KJIMMAaTHYECKUX (PaKTOpoB HA
ctok pek Ilamupa u [Tamupo-Anas, yxe npu-
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MEHsJIach aBTOPOM CTaThH Ul PEUHbIX Oacceii-
HOB 3epasiiad u ['yur [4, 5].

AHanu3 JUHEWHBIX 3aBUCUMOCTEH METEO-
[IapaMeTpOB U BOAHOCTU PEKU 3a MEPHOJ IO-
JIOBOJIbSI WJIM BEr€TAllUU I103BOJISIET OLIEHUTD HE
TOJILKO BJIMSIHUE KIMMATU4YEeCKUX (PaKTOPOB Ha
M3MEHEHHUE CTOKA peK, HO U COCTAaBIISITh METO-
UKW JOJATOCPOYHBIX TMJIPOJIOTHYECKUX IPO-
THO30B C MCIIOJIb30BAHUEM MHOXECTBEHHOMN
JIMHEHHOM perpeccuu. st mporuo3a cToka Ha
BEreTallMOHHBIN NIEPUO]] B KAYECTBE OCHOBHOI'O
apryMeHTa NPUHUMAIOT HAKOILJIEHHUE OCAaJKOB
3a xXonoAHbl nepuold. Ilockonbky Ha CTOK 3a
BEreTallMOHHBIN MEPHUOJ] CYLIECTBEHHOE BIIMS-
HUE OKa3bIBAaeT W JIMHAMUKA HAKOIUIEHUS WU
pacxofoBaHusl, B HEKOTOPBIX CIy4yasx HE0O0Xo-
JUMO BKJIIOYaTh U TEMIIEpaTypy BO3/yXa 3TOro
xe nepuozga. [lokazareneM 101M MOA3EMHOIO
[IUTAHUS CIIY>)KUT MEXEHHBII CTOK, IIO3TOMY B
YHCJIO apIyMEHTOB TaKXKE BKJIIOYAIOT CTOK 3a
SIHBapb, (PeBpajb WIN CTOK CIIaJa MPEAIIECTBY-
IOIIETO TOJO0BOABS [6]. MeTtonuku mporHosa
BOJIHOCTH PEK I10 JaHHBIM Ha3€MHBIX Ha0Ito/1€e-
HUH 32 METEOdJIEMEHTaMHi Ha OCHOBE 1oa0opa
ONTHUMAJIBLHOTO HAOOpa MPEAUKTOPOB YKe ObLITH
COCTaBJIEHBI aBTOPOM CTaThU [ pek Bap300 u
I'ynut [7, 8].

Pezynomamul uccnedosanuil.

B nensx onpeneneHust HUKIMYHOCTH B CTO-
ke peku KbI3pUiCcy 3a MHOTOJIETHUM NEpUOA C
1956 o 2016 roas! Obl1a OCTPOEHA PA3HOCT-
HO-MHTErpajbHasi KpUBas CpPEIHETOJOBBIX U
CPEIHUX 3a BETeTAllMOHHBIM IEPHOA pacxo-
0B BOAbl. Ha HEl IpoCIiIeKUBAarOTCS YeThIpe
CPaBHUTEJIBHO MPOAOJIKUTENBHBIX 110 BpEMEHU
nukia: ¢ 1956 no 1963 roxnel —niepuos noHU-
XKeHusl cToka, ¢ 1964 no 1981 roasl - nepuon
OTHOCHUTEJIbHO YCTOMYMBBIA U 0€3 U3MEHEHUH,
¢ 1982 no 1998 — neproa NOHUKEHUSI CTOKA U C
1999 no HacTos1Iee BpeMs — IEPHOJ MOBBIIIE-
HuA cToka (puc.l).
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Puc. 1. Paznocmno-unmezpanvhas Kpusdas cpedne20008blx (cieea) u cpeoHux
3a 8e2emMAayoOHHbIL Nepuod (cnpasa) pacxodos 80wl Ha pexe Koisviicy — c. [Jombpauu.

Anamms HUKIMYHOCTH H3MCHCHUSA PpPacxo-
7I0B BOZIbI Ha peke KbI3bUIcy 1O THIPOMOCTY C.
JloMOpaun 3a MHOTOJIETHUH Tepuoj Hadmozae-
HUH yCIIOXKHSIICS OTCYTCTBHEM HAOIIONEHUH 32
nepuon ¢ 1993 no 1999 roxst. UtoOwr pemmth
3Ty MpoOIeMy, UCHOIB30BAJICSI METO/ BOCCTa-
HOBJICHUS JAHHBIX C HCIIOJIB30BAHUEM HH(bOp-
Malliu O pacxojax BOAbI ¢ ruaponocta c./la-
pooT-KoproH, KOTOpeIii pacHoNoXXeH Ha peke
KbI3bUICY BBIIIE MO TEYEHUIO, HA TEPPUTOPUU
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. ¥=0,5821x + 49,404
60 - ¢ R2=037
R=0,61

CcpeaHH roJoBo# pacxoa BoablI No
raaponocty Jomépaun, m3/c
.

25 3‘5 45 55 65

cpeanmii rogoBoii pacxoa Boasi mo ruaponocty Japoor-Kopros,
m3/ec

KsIpreiscrana. JInHelHbIE KOpPPENSLIMOHHBIE
3aBUCHUMOCTU CPEIHEr0 TOJOBOI0 CTOKa PEKU
Ke3puicy B ctBope c./lapbann u B ctBOpe c./la-
poot-Kopron nmokaszaim R = 0,60, a 3a nepuon
Beretanuu — 0,59 (puc. 2). Takum o0Opazom,
OBUT BOCCTAHOBJICH CPEIHETOJI0BOM M CPEIHUI
BEreTallMOHHBIN CTOK 3a repuos ¢ 1993 mo 1999
TOJIBI, @ TaK)Ke OBUT MPOJICH PSIJl HAOTIONCHUI
¢ 1956 no 1960 roapl B COOTBETCTBUU C IIEPHO-
1oM HabmroneHuit B crBope c./lapoor-Kopros.
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120 -
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60

cpe;xnni‘l BereTauHOHHBLIH pacxoa

Boasb! no raaponocty Jomopaun, m3/c

. v =0,903x + 54,963
R*=0,3539
R=0,59

30 40 50 60 70 80 90
CpeJHHIl BereTaNHOHHBII Pacxo BoAbl mo raaponocty Japoot-
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Puc. 2. Jlunetinvie Koppensyuoruvie 3a8UCUMOCMU CPeOHe20 20006020 (Cle6a) U CPeoHe20
secemayuonHozo (cnpasa) cmoxa pexu Koizoiicy 6 cmeopax c./lapbano u c./Japoom-Kopeon

Bauanue knumamuyeckux usmeHeHull Ha
cmok pexu Koizwiicy.

B mensx u3yueHus BAMSHHUS KiIuMaruye-
CKHX MapaMeTpoB Ha CTOK, Oblja MOCTpOEHa
KOppeJsIMOHHasl MaTpuila U orieHeHa ddek-
TUBHOCTbH BKJIaJla METEOapaMeTPOB B CPEIHUMN
BEreTallMOHHBIA CTOK. Pe3ynbrarsl pacueTroB
npecTaBieHbl B Tabuie 1.

Haubonpmue ko3 uiimenTs Koppensiun
ctoka peku Kov3puicy — c. JlomOpaum ObLn

CO CTOKOM 3a BET€TAllMOHHBIM W MEXEHHBIN
nepuoabl B crBope c. Jlapoor-Kopron — R =
0,49-0,59. [lanee Ha BTOPOM MECTE MO TE€CHO-
T€ 3aBUCUMOCTH ObUH KO3()(PULIMEHTHI KOppe-
nsuun ctoka pexku Keizpuicy — c.JlomOpaun ¢
ocajJkaMu 3a XoJoaHbl nepuon— 0,34-0,57 u
Ha TPEThEM MECTE — C TeMIIepaTypaMH BO3IY-
Xa 3a TEIUIBIA Tepuoj (anpenb-CeHTsIOph) U 3a
nioub— 0,26-0,46 1o AaHHBIM METEOCTaHIIMI
Cappi-Tam, AbpamoBa u ['apm.
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Crnenyer OoTMETUTh, YTO HAWOOINbIIAS TeC-
HOTa 3aBUCUMOCTU CTOKa peku KbI3buicy oka-
3aach ¢ METEOPOJOTHYECKUMU MapamMeTpaMu
0 MeTeocTaHuuu AOpaMoBa, HO HCIIOJIB30-
Bascs psa Habmronenuit ¢ 1968 mo 1994 rogwi,
Janee METeoCTaHIus Oblia 3aKphiTa. B cBsizu ¢
9THUM, HE TIPEJCTABISICTCS BO3MOXKHBIM IMPOAHA-
JTU3UPOBATh COBPEMEHHBIEC TCHICHIIUU TPEHIOB
TEMIEPATyp BO3AyXa U OCAJKOB HIIU HCIIOIB30-
BaTh PErpeCcCUOHHBIC 3aBUCUMOCTH C JaHHBIMU

MeTeocTaHIuu AOpamoBa JJisi IPOrHO3a CTOKA
Ha BEreTallMOHHbIN nepuoj. OgHaxo, nojry4eH-
HbIE PE3YJbTAaThl MO)KHO IPUMEHSATH JUIsSl MOJIE-
JMPOBAHUS CTOKA Ha Oy/yIiue Meprobl.

VY4uThIBas, YTO MOBBIIIEHUE CTOKA HA PEKE
Ks13puicy ormeuaercs ¢ 1999 roma no Hacto-
s11ee BpeMsl, OTMETUM TEHICHIIMM U3MEHEHHUS
KOJIMYECTBA OCAJIKOB U TEMIIEpATyp BO31yXa 3a
9T Nepuojbl. Pe3ynbrarel pacueToB NpuUBEIe-
HBI B Tabnuie 2.

TaOmuma 2

M3meHeHne THAPOTIOTHYECKUX U METEOPOJIOTHUECKUX MTapaMeTPOB
B Oaccetine pexku Ke3puicy — c. JlomOpaun.

Hazpanne napamerpa | Hazpanue Ne

METEOCTAHIIHH N3menenue 3a

/11 1961-1998 1999-2016 TIePUOTBI

Pacxozanl Boabl, M3/c | Bereramnus

Hombpaun 1 100 113 112 %

BereTarus

Hapoot-Kopron 46,5 63,9 137 %

MexxeHb JlomOpaun 3 47,1 53,7 114 %

MexeHb Jlapoot-

Kopron 4 29,8 41,4 139 %
Ocanku 3a okTs10ps- | Capbr-Tamt 5 185 192 104 %
anpeik, B MM AbpamoBa 6 480 - -

Iapm 7 572 583 102 %
Temneparypa 3a Capsl-Tam 8 5,8 6,3 + 0,6 °C
arpeNb-CeHTAOPh, B AGpamosa 9 2.0 - R
oC 2

Tapm 10 18,8 19,2 +0,3°C
Temneparypa 3a
HIOHB, B °C Cappi-Tamm 11 7,0 7,7 +0,7°C

AHanmu3 u3MeHeHus MmeteonapaMeTrpoB  Keipreizctana cokparwiachk Ha 10 % mo cpas-

MOKaszay, 4YTO OCAJKHU 3a XOJOIHBIA IEePHUOIT
1999-2016 rr. yBenIWYWUIMCHh HE3HAYUTEIHHO,
coctaBuB 102-104 % oT 3HaueHU# 3a MEPHUOJ
1961-1998 rr. Temneparypa Bo3ayxa 3a Te-
bl nepuon yseaunuuiack Ha 0,3 — 0,6 oC, a
3a utoHb — Ha 0,7 oC 3a Te ke CpaBHUTEIbHbIE
nepuoabsl. Hawmbonpliiee yBenudeHHE B TIPO-
IIEHTHOM COOTHOIIICHUH HAOIIOIaeTCs B BEPXO-
BbsiX peku Ku3puicy — c. lapoor-Kopron, Tak
CTOK 3a BereTanuio noswickiicsa Ha 37 %, a 3a
MexeHb — Ha 39 % 3a Te ke CpaBHUTEJIbHbIC
BpeMEHHbIe Tepuoabl. [lo maHHBIM CHUMKOB
Landsat 3a 2013-2016 rr. wIomanes oyeacHe-
Hus B Oacceline peku KbI3puicy Ha TeppUTOpUHN
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HEHUIO C TaHHBIMU KaTtajiora jeaaukos CCCP
3a 1940-1970-b1e TOan! [9]. YuuTthiBasi, 4to B
BEPXHEM TEUEHUH COCPEIOTOYEHBI HaAMOOIIb-
IIT1i€ MaCCHUBBI OJIEICHEHHUSI, CIIEAYyET MPEO00-
XKUTh, YTO TMOBBIIIEHUE TEMIIEPATyphl BO3AyXa
Ha 0,3 — 0,6 oC B Teruiblii MepHoOJ BPEMEHU U
WHTEHCUBHOE TasHUE JIEHUKOB B BEPXOBbBSIX
peku Kei3buicy, ABIsIETCS OCHOBHOM MPUYUHOU
MOBBIIICHUS €€ CTOKa 3a repuo ¢ 1999 roga no
HaCTOsIIee BpeMs.

MHOXECTBEHHYIO PETPECCHOHHYIO 3aBH-
CUMOCTb CPEHETO BETETAIIHOHHOTO CTOKA PEKU
Koi3puicy—c. JlomOpaun ¢ 1Bymsi apryMeHTaMu
— MPEALIECTBYIONIUM MEKEHHBIM CTOKaM PEKH
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Ks13bu1Ccy B cTBOpE c./lapoor-Kopron u ocan-
KaMU 3a XOJIOAHBIM mepuoa (OKTAOpb-arpenb)
MOYKHO HCIOJb30BaTh I IPOrHO3a BOJHO-
CTU Ha BeretauuoHHbIM nepuoi. Ilomyyennoe
ypaBHEHHE uUMeeT K03(hUIueHT Koppesuun
(R) 0.59, 4TO0 COOTBETCTBYET YIOBJIETBOPHU-
TENbHOMY KPHUTEPHUIO KayecTBAa METOJUKH, U
UMEET BUJL:

QBer=1,026*Q
4 Capsi-Tam +43’7’

rie,

Q .., — Pacxoj1 BO/IbI 32 BETETalMOHHBIN I1e-
puoz mo ruaponocty c.JlomOpauu;

QMWHL Hapoor Kapron pacxon BOABI 3a Ipen-
LIECTBYIOLUI NIEPUOJL MEKEHHU 10 THIPOIIOCTY
Hapoor-Kopron

X10-4 Caper-Ta — OCAIKH 32 TIPEJIIIECTBYIO-
IIMHA XOJIOJHBIN MEepPHOA ¢ OKTIOpPS MO anpelb
1o meteoctanuuu Capsoi-Tarr.

3akiroueHue.

Haunnas ¢ 1999 roga no nacrosiiee Bpe-
Ms Ha peke Kbi3buicy B ctBope ¢. JJomOpauun Ha
TEppUTOpUM TaKUKHUCTaHA OTMEYAETCSI [TOBBI-
LIEHHE CTOKA, KOTOPBII 10 CPABHEHUIO C NIPEJ-
mecTByouUM nepuoaom ¢ 1961 no 1998 roawt
coctraBmi 112 % ot 3Ha4YeHUN 3a BETETALUIO U
114 % ot 3HaYeHMI 32 MEKEHb.

JU11 BOCCTAHOBJIEHMSI JIAHHBIX 3a OTCYTCT-
BYIOIIMI TIEpUOA HAOIIONEHUN WCIIOIb30Ba-
JIMCh PACXO/IbI BOJBI 10 METEOCTAHIMH C. Japo-
or-Kopron (ma Ttepputopun Keipreizcrana),
HaXOJSLIEHCs BBILIE 110 TEYEHUIO U UMEIOILEN
K03()(UIIMEHTHl KOPPEJALUU CO CTOKOM R =
0.59-0.61.

OCHOBHOI NPUYMHOW IOBBIILIEHUS CTOKa
SBIIAIOTCSA NOBBILIEHHE TEMIIEPATypbl BO3/1yXa
3a TEIUIbIH NIEPUOJL U CBA3aHHOE C TUM MUHTEH-
CUBHO€ TasHUE JIEJIHUKOB B BEPXOBBSIX DPEKHU
Ks13puicy Ha Teppuropun Keipreiscrana, u, B
MEHBUIEH CTENEHU, YBEIUUEHUE 0CAKOB 32 XO-
JIOJIHBIN MTEPUOJ BPEMEHH.

AHanu3 BKJIaJja METEONIapaMETPOB B CTOK C
HCIIOJIb30BAaHUEM KOPPEJILIMOHHONW MaTpullbl,
MO3BOJIMJI BBICTUTHh Hambosee 3¢(dexkruBHbIC
13 HUX MO BKJaay B CTOK M COCTaBUTb ypaB-
HEHUE IIPOrHo3a BOAHOCTU peku Krpi3buicy Ha
BETE€TAlMOHHBIN NIEPUOI.

+0,12* X10-

MeskeHb Jlapoor-Kopron
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TABCUPU TAFMUPEBUUN UKJIUM BA MAYPOU
JIAPEU KM3UJICY (XAB3AU AP BAXIID)

Huézoe Y4.b.

AHHOmMamcusn: 0ap MaxKoia mavcupu mauupéouu ukium oa OuHamuxau yapaéuu
oapéu Kuzuncy (manbau oapéu Baxw, xaszau Amyoapé) maxaun kapoa utyoaacm. XamyyH
YCYIXou maokuKkom maxauiu Qu3uUKi 6a OMOpuu 06acmazuy Xammuu pezpeccusuu na-
PAMempxouU Memeoponozii 8a Maypou 0apéxo oap Mascumu Kuwm ucmugooa uyoaacm.
Myannugh camapau caxmu snemeHmxou acocuu Memeopono2upo 6a 4apaéuu 0apé 6axo
odooaacm.

Jlap maxona maxnunu eapouwiu mauupéouu mMaypou MUEHau CONOHA 6ad MUEHAU
pacmanuxou oapéu Kuszuicy osapoa wiyoa, napamempxou acocuu memeoponozii, Ku 6a
OUHAMUKAU OH MABLCUP MEPACOHAHO, MYAUSAH Kapoa ulyod, mauupomu oHxo oap 0aspau
myuoxuoaxou dapozmyodam asz coaxou 1956 mo conu 2016 maxmun xapoa wyoaacm.
Myannugpu maxona maypou oapéu Kusuncypo dap maeszeu [Jombpauii oap conxou 1993
mo conu 1999 mywoxuda nakapoa, a3 Has bapkapop kapoaacm, Myoounrau neweyuu oou
0apépo bapou Mascumu KUWM neunuxo0 Kapoaacm.

Kanuoeoacaxo: mazupéouu uxium, OuHamukau yapaéuu oapéxo, oapéu Kuzuucy, xas-
3au dapéu Baxw, Ocuéu Mapra3ii.

THE IMPACT OF CLIMATE CHANGE ON THE KYZYLSU RIVER
RUNOFF (THE VAKHSH RIVER SOURCE, AMUDARYA BASIN)

Niyazov J.

Annotation: the article analyzes the impact of climate change on the dynamics of
the flow of the Kyzylsu River (Vakhsh River source, Amu Darya River basin). The author
assessed the effectiveness of the contribution of the main meteorological elements to the
river flow. The physical and statistical analysis of the linear regression dependence of
meteorological parameters and river flow during the growing season was used as research
methods.

The article presents an analysis of the cycling changes in the average annual and
average annual flow of the Kyzylsu River, highlights the main meteorological parameters
affecting its dynamics and analyzes their changes over a long-term observation period
from 1956 to 2016. The author of the article restored the Kyzylsu River runoff in the
Dombrachi formation during the years of absence of observations from 1993 to 1999 and
proposed an equation for predicting the water content of the river for the growing season.

Keywords: climate change, dynamics of river flow, Kyzylsu River, Vakhsh River basin,
Central Asia.

Mavaymom oap oopau myanaugh:
HuézoB Yandap baxoaypoBuy, HOM3a11 WIMXOU TabpUX, MyIupH Jadboparopusiu “Ukimm-
IMHOCH Ba MUPSIXIIUHOCH - 1 NTHCTUTYTH Machaliaxou 00, THIPOIHEPIeTHKA Ba DKOJIOTUAN AKa-
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VJIK 556.5.01
XYCYCUSTU TMIPOXUMUSBUU XAB3AU JIAPEU KO®APHUXOH

Ilapmoooe A.111.
Hnemumymu macvanaxou o6, euoposnepeemuxa éa sxonocuau AMUT

Annomamcusa: oap maxona xonamu 2Kon02i, cugamu 06 8a peyau 2UOPOXUMUABUU
xaszau oapéu Kogapnuxon omyxma wyoaacm. bapou ap3ébuu peyau euopoxumusasuu
xae3za az xagpm nykmaxou noéHobu 0apéxou xasza HaMyHaxou 0o yamvosapii ulyoa max-
JIUAXOU PUSUKO-XUMUABIL 2Y3APOHUOA ULYOAAC.

Kanumaxou kanuou: oapéu Kogapnuxon, sxonozus, cuopoxumus, cugpamu 06, uKIuM.

Map3u Yymxypun TouukuctoH 60 mo- Juc) maxcyd meéban. be myoxa gap uH MUH-
MITAHU XYCYCHSITXOM OajlaHIKyXH JOpOM TaKaxo TabCHUPHU TEXHOTeHH 0a MHUKJIOp Ba
3axupaxou Oy3ypru obm mebOoiaa, ku Ha cudatu 06 3u€a acT.

TaHXO XYy Xy, OAJIKU TUrap KUIIBApXOou Xaszau gapéu KodapHuxoH gap Kucma-
XaMcosipo cepo0 MerapaoHal. TH FapOW Ba YaHyOy-rapOum Yymxypuu

Xa3axou napéxou Toyukucton 6a many ToyukucToH yoirup Oynaa, Boguxou Touu-
XaB3a TaKCHUM MelllaBaj, Ba arap XaB3au KuctoHu Mapkasi, Xucop, bemkent Ba Ko-
napéu Tapumpo 6a nunob6at ourupem, fopou  GapHUXOHU MOEHUPO YOYp MEKyHaI.

mamn xap3a Mmeboman. XaB3axou IapeéXou A3z 4vanBanu | MabIIyM rapaul, K1 1aBpau
Touukucron [Many, Baxi, 3apaduion, Cup- ayromu maupou gapé (comxou 1961-1990)
napé Ba Kodapuuxon maxcybd me€baH/I. HucOaTtu maBpau skym (coixou 1931-1960)

Hap HaBOatu xyn xaB3au napéu Kodap- 4,7% o6 kam Tamakkyn édra, 6a xaMuH
HUXOH Jap MHUKECH caHoaTuu Yymxypuum MoHaHA AaBpau cerom (comxou 1991-2020)
Touukucron, Iloéraxt — maxpu Jlyman6e Hucbatu maBpam ayiom 18,2% obu maypo
Ba Boaum Xucop yourup meboman. Hdap 3uén mynaact. be mryoxa tabcupu Tardupe-
XYAyId 4yMXyphA UH MUHTaKaXx0 MAaKOHXOU OWUM UKJIUM Ba TAFrHUPEOUU MIAPOUTH METEO-
caHoaTH Ba OemTap maxpuryaa (Meramo- poJIOTHIO THAPOJIOTH 3XCOC Kap/a MelaBa/l.
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Yanpamu 1

Taxyimn maupou MuéHau Oucépcornan xas3au 1.KopapHuxon

JlaBpaxo Ma'ﬁ?c p;:;;:eﬂa’ dapkust, m’c dapkusr, %
Comaxou 1931-1960 165,13 - -
Comnxou 1961-1990 157,36 -7,77 -4,7
Coaxou 1991-2021 186,06 +28,7 +18,2

OO0 - maiBacTal KUMHEBUU OKCUTEHY
TUaporeH mMaxcyo €édra, map HaBOATH aB-
BaJI O HaMymJIop MeOomaa, aMMO XeJo
Mypakkad Oyga TO XOJI XyCYCHSITXOM Iyp-
pan KUMHUEBUU OH OMyXxTa Hamynaact. OO0
MyBbYHU3au Xa€T acT Ba 6€ 00 AroH MaB4yd0-
TU 3MHAA BYy4yJ JAolTta HameTraBoHaa. OO0
MaHOau HAXyCTHUH Ba HOTY3WPHU KOHEH rap-
TIOHAAHU TaJda00TH aCOCUM WHCOH Ba Yy3bH
ACOCHUM PYIIJIN YCTyBOp Oa XucoO mMepasaj.
BbunoOap uH 3apyp act, ku 06 XaMuyH OMU-
JU MYXUMTapUHU WYTUMOUBY HMKTHCOI
Oappachi rapaaa Ba gap 4opuyodau BOKEHH-
SITH UMPYy3al HYTUMONBY UKTUCOAN TaH3UM
mIaBa/l.

ba xamaron mabaym act, Ku Tamab-
O0ycxou yaxoHuu TOYMKUCTOH nap coxau oo
TO UMpPY3 Xamellla MaBpUIu JACTTHPHUH YO-
Mean OalfHAIMIIIIATA Kapop rupudTaaHs,
K WUH aMp Jap OoyiopaBéi Ba BychaTHU 00-
PYBY 9BTHOOPH KUIIBAP Iap CAaTXU YaXOHM
HAKIIA MyXUM 00311aaCT.

Bosim Tasakkyp mom, ku Acocryzopu
cyixy Baxmatu Mwuid — [lemBon mMumnar,
IIpe3nnentnn Yymxypun TOUMKUCTOH MyXTa-
pam DMmomaitii PaXMOH TyIu 1aBpOHU COXH-
ouctuxjionuu TOYMKUCTOH Tamadoycxou
OaifHanIMuUIAIUpo OuJ 0a XaJUIM MAaCOWIN
00 TemHUX0/I HAMYJAH/l Ba OHXO a3 YOHH-
Ou yomMeban YaxOHI XaMayoHUOa 1acTrupi
¢hraaHm.

Ba nuxosar nemnuxoau daxcomau Oaii-
HaMuwiaumu aMan  “O6 OGapou pyuiau
ycTyBop, conxou 2018-2028” a3 myxumra-
pUH UKIOMOTH 4YaxoHnun Yymxypum Toyu-
KUCTOH 0a 1mymMop MepaBaj.

NH dvopymun tamabOycu Yymxypuu
ToyukucToHn map podurta 6a WH MUKIOM acT.
XamuH TaBp, 21 nekabpu comu 2016 May-
mau ymymun Co3monu Mwumianu MyTt-
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TaxuJ KaTbHOMApo 3epu YHBOHU Jlaxcomnaun
OaliHanMuiIamu aman “O06 6apou pyman
ycryBop, conxou 2018-2028”, 60 yoHub40-
pun 193 kumBapu y38u CMM kabyn Hamy .

Tama66yc ous 6a abyonu Jlaxconau 6aii-
HanMuiiaauud amai “O06 6apou pyuiam ycry-
BOp, cosixou 2018-2028” Gopu aBBa a3 4o-
Hubu Ilpesunentn Yymxypun TOYUKUCTOH
MyxTapaM OMomasiit PaxmoH gap dapaéHu
®opymu 7-ymu yaxoHuu o0 pap Yymxypum
Kopes upoa mryna oya. [lpesunaentu kumBap
DOmomaitii PaXMOH 3UMHM CyXaHpPOHI Jap uH
@opyMu Tabkua HamyzAa Oymann, ku: «Ma-
Challaxou TJI00ANIHl Ba TaXIUIXOM YaXOHUU
MyOcCHp, 60 IIyMyJI OYXpPOHU MOJIUIO UKTH-
con, ah30UIN ax0JIid, TAFHUPU UKIUM, ad-
30uIIM OacoMaau XOJMCAXOU HUXOUU OO0y
XaBo, Hopacouun 00 Ba gap Hatuya Oo0JI0
padTaHu caTXu KamMOuzoat#, ad3oummm Oe-
MOPHUXOM CHPOSITKYHaHIa, (paBTH Momapy
Kynak cadapbap HaMymaHU TAJIOMIXOU MO
Ba KaOyJIM 4opaxou JaxXJIA0PPo 1ap UH coxa
Tanabd MEKyHaHI».

MyTtoOuku KaTpHOMau gap Mauman
Vmymun Co3monun Mwumnanu  MyTTaxun
KaOyn- mynaa, axconam baitHanmMuiamumn
aman «O06 Oapou pymau yctyBop» a3 22
Maptu coiu 2018 (Py3u OGaitHanMuIaInu
3axupaxou o0) mypys myaa, 22 maptu 2028
0a aHyoM Mepaca/.

Max3 a3 xaMuH XOTup, yoMeau OaifHa-
MUJIAJUTA ACOCTY30pH CYJIXY BaXIaTH MUJLUTA
— IlemBon mumar, Ipesnnentn Yymxypun
TouyukucToH MyxrtapaM OMmomainii Paxmon-
po 0a xaiicm mosAryzopu xama Tamadooycy
UKJIOMXOU OalHAIMWUIAIA Jap coxaum o0
9pTUPO(] Kapaaacr.

IMemBou musat 22 aekadpu conu 2016
3uMHU upoau Ilaém 6a Mayiucu O,
Mapaymu mmapugu TOYMKUCTOH Ba YoMe-
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al 4aXOHMPO 0O WH MacTOBAPAM MYXUMH
Toyukucron TaOpuUK Hamyna, 3UKp Kap-
nana: «Yymxypun TOUYMKUCTOH Iap apcau
OaliHanMuiIaId O6a cudaTtu Tamadoyckop
Ba renicadu Gpabom XaJuTi MacoWIH rioba-
nuu BoOacTa 6a nctudoaan 6ocamapu 3axu-
paxou 00 IBTUPOP rapanugaacT».

OO0 Hu3 6a MOHAHAU IUTAP MOAAAXO J10-
pou uzoton O6yaa, To 9-to mepacan [2] Ba ry-
HOryH MeOomaHa. OMY3UIlN XyCYCUSITXOU
KUMUEBMM 00 0apou COJMMHM MYXUTH
atpod xemo myxum OyJa, a3 OH XaéTu opra-
HU3MXOU 3UHJIa BoOacTari 1opaui.

Bemrrap cudatu 0Opo a3 pyitn gypymrtun
YMYMHHM OH MyaisH MekyHaHp [4]. O0xou
Jlopou aypyumituud OajaHg Oapou HyIIU-
JlaH, KOPXOM caHOoaTit Ba 02 MOHAHIU UHXO
MENIHUXO0 KapAa HamemaBad. MyBopUKH
crangaptu ®eneparcusin Poccus (Canllun
2.1.4.1074-01) nypywitun obu KOOWIU HUC-
TebMOI Ba uctudosa 6a 7 Mr-sks/mm3 Gapo-
6ap mebomman [S].

Cudatu o0 6a capuamman TaOWUU OH
BoOacrta acrt. [ap tamaxkkymu cudata o6
YUHCXOU KYX#l, XyAyAH KUMUEBUU MIOX00X0
Ba COXWIXOM OH Tabcup mepacoHana. O6o-
BapIIX0 Aap Xy UTTWIOOTH OUCEPPO MHBH-
koc MekyHaHa. Katnonxo Ba aHmonxom o0
XYCYCHSITXOU XOCH OHPO MyalsiH MEKyHaH/]I,
XaHToMHM 3ué/1 6a Ha3ap pacHIaHu OHXO Talll-
XMCH 3JIEMEHTAapi (TAlIXUCH JJIEMEHTXOU
Ba3HWH) T'y3apOHU/IA MEIIABA/I.

Nuuynun 6a cudatr Ba Muxgopu o0
OMUJIXOM Treorpadié Ba Yy3bXOU HUKJIMMEA
HU3 Tabcupryzopana. Cudatu o6 xaHromu
TUPATAPIUIIN TUIPOJIOTUNA 00XOU caTXé Ba
3epuzaMuHi Taritup me€dan. dap Oucép xo-
JATXO TAPKUOU KUMHUEBUU OHXO a3 IyPYIITH
Jlap KUIIIOBAaP37 Ba MacOOX0OU CAaHOATH TaFi-
up Eédpra, KOOWIMSITH HCTEBMOJUU XYAPO
ryM MeKyHaJ. MaxcycaH XamMHuH XOJjaT Jap
HOXUSIXOM KUIIIBAPAMOH WA MemaBaa. A3
gymjia TacoOXOM KHUIIOBAP3UU YaMOATXOU
60110061 HOXMSAM EBOH 6a 06M TO3aM Ka-
HAJIXO BOpHJ IIy[Ia, a3 OH YaMOaTXOH IIO-
éHo6u H.EBOH Ba H.A.YoMil Ha TaHXo Oa
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KUIIOBap3id, Oajku Jap xama Oaximum XaéT
nctudoma medbapans [2].

Bbapowu myatistH Hamynanu cudatu 06 gap
HaBOATU aBBaJ XyCyCHSITXOU (PU3MKABHH 00
MYyausiH Kapaa Memasa.
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Annomauusn: 6 cmamve UCciedyIomcs. IKON02ULeCcKoe COCMOsHUE, Kauecmao 600bl U
uopoxumudeckutl pexcum oacceiina pexu Kagupnuean. J{ns oyenku euopoxumuyeckozo
pedxcuma baccetina OviU 835Mbl NPOOBL B00bL 8 CeMU MOUKAX HUMCE OACCEUHA U NPOBEOeH
PUBUKO-XUMUYECKUL AHATU3.

Knrwouesvie cnosa: pexa Kagupnuean, sxonoaus, 2uopoxumusi, Kauecmeso 800bl, Ku-
mam.

HYDROCHEMICAL PROPERTIES OF THE KOFIRNIGAN RIVER BASIN
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and hydrochemical regime of the Kofirnigan river basin. To assess the hydrochemical
regime of the basin, water samples were collected from seven points downstream of the
basin and physicochemical analysis was conducted.
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IMPUMEHEHMUE BILIA 1JISI AHAJIM3A COCTOAHUA
NYJbCUPYIOUIIUX JIEJHUKOB TAJVKUKUCTAHA
(ua npumepe JieqHuka Iuaann)

L23 4 munoe nc.X., **Yen IIL., '3 Cagpapos M.C.,
'Kodynu 3.B., "**Oounaes M.M.

!Unemumym 600Hbix npobnem, euoposnepeemuxu u sxonoeuu HAHT,
?Cunvy3ssHckull uncmumym skono2uu u ceozpaguu Kumaiickoil akademuu nayx
SHayuno-uccnedosamensckuil yeHmp 2KoI02Ull U OKpyicaiowen
cpeowt [lenmpanvrou Azuu (/[ywanode)

Annomauun: 6 0anHol cmamve npusedeHsvl pe3yibmamsl NPUMEHeHUsI CHUMKOS, No-
JIV4EHHDBIX C UCNONb308aAHUeM becnuiomHo2o temamenvroeo annapama (BIIJ/IA) ons ana-
U3a hopm u COCmoAHUs NYIbCUPYIOWe20 1eOHUKa /udanb Ha ce6epHOM CKloHe Xpebma
Ilempa Ilepsoco pacnonoscennozo 6 bacceiine peku Cypxod. OnmumanvHas nonoca u3
MPEX UMEIOWUXCS NONOC 8 OPMO-MPAHDOPMUPOBAHHOM CHUMKE DbLIA 8bIOPAHA MEMOOOM
BU3VANILHOU UHmMepnpemayuu 015 Oarvheliuel oopabomku. Memoo asmomamuueckoeo
u3BeyeHUs TUHeAMeHmo8 Obll NPUMeHEH ¢ ucnonvzosanuem mooyisa LINE. Pe3yiomamol
deMoHCmpupyrom 3¢ ekmusHocms NPpUMeHeHUs Memo008 OUCAHYUOHHO20 30HOUPO8A-
Hust u chumkog BIIJIA npu 0oemanbHom uzyueHuu cocmosnus 00HbIX pecypcos. B pezyinb-
mame, ObLIU bIABNIEHbI OCHOGHbIE MEPPUMOPUU U3YUAEMO20 TeOHUKA, umeloujue oeghop-

mayuu 8 hopme TUHEAMEHMO8 U UX OOMUHUPYIOUUX OPUESHMAYUILL.
Kntwouesvie cnosa: bIIJIA, oucmanyuonnoe 30HOUposanue, agmomamuieckoe usgie-
yeHue 1uHeamenmos, /udann, bacceiir pexu Cypxoo.

CoBpeMeHHbIE TOCTHKEHUS B 001aCTH AHC-
TAQHIIMOHHOTO 30HIUPOBaHUS 3eMIU MYTEM
MUHHUATIOpU3AIUH TU(POBOTO ChEMOYHOTO U
HABUTAIIMOHHOTO O0OPY/IOBaHUS MO3BOJISIOT
MOBBICUTh KauecTBO HWHGOpMAIMM M Omepa-
TUBHOCThH €€, TMONydyaeMOil IpH MpPOBEACHUU
KOMITJIEKCHBIX TeorpaduiyecKrux UCCleIOBaHNuN
[1]. MeToas! uccneqoBaHU TEOMETPUIYECKUX U
(U3MYECKUX CBOICTB JUCTAHIIMOHHBIX CHHUM-
KOB, CIIOCOOBI UX TOJTYYEHHS U UCIIOIb30BaHUS
JUIS OTIpeAeNieHUs] KOJIMYECTBEHHBIX M Kade-
CTBEHHBIX XapaKTEPUCTUK OOBEKTOB YCIEIIHO
MIPUMEHSIIOTCSL U Pa3BUBAIOTCS B paMkax (o-
torpammomeTpuu [2]. Caeayer OTMETUTh, YTO
(hoTorpaMmMoMeTpHUUECKUE CITOCOOBI MO3BOJISA-
10T JICNIeBO, OBICTPO U TIOCTATOYHO TOYHO pe-
1aTh HEKOTOPBIE MPUKIIATHBIC 33/1a4 B TIISALIN-
OJIOTHUH.

45

JIns JOCTHDKEHMSI HaMBBICIICH JeTalin3a-
Ui WHGOPMAllMM HAa CHUMKax W OoJbliei
OTICPAaTUBHOCTH TOJYYEHUS MaTepuajoB TpPH
ChEMKaX aKTUBHO MPUMEHSIOTCS METO/IbI 00pa-
00TKH a3p0dOTOCHEMOK MOTYYEHHBIX C TTIOMO-
IIpI0 OCCIUJIOTHBIX JIETATEIbHBIX armnapaTroB
(BITJTA), mOCTYMHBIX CETOHS IIMPOKOMY KPY-
ry nojb3oBarenen [1].

OIHUM U3 METONOB MCCIEIOBAHUS JIETHU-
KOB SIBJISICTCSl TEMaTHYECKOE KapTUPOBAHHE C
MIPUMEHEHUEM METOJIOB AUCTAHIIMOHHOTO 30H-
JTMPOBaHUsI, B TOM uuciie npu nomouiu bBITJIA
MTO3BOJISIONIEE HAPSITY C KPYITHOMACIITaOHBIMU
KapTorpadu4eCKMMU UCTOYHUKAMH U HUCTOPH-
YECKMMHU apXvBaMU TIOJYYHUTh HHGOPMAIIHIO
O COBPEMEHHOM COCTOSIHUU JICITHUKOB. AKTY-
allbHOCTH Mcroab3oBanusa BITJIA 3akirouaercs
B OTHOCHUTEILHO HHU3KOH CTOMMOCTH, MAaJbIM



3axupaxou o6it

pa3zMepoM, IPOCTOTON HUCIOJIb30BaHMSI HE Tpe-
Oyroleil criennaibHOrO MecTa JUlsl 3amycka U
nocaaku (a3poapoma), MajabIMU 3aTpaTaMy Ha
skcrutyatanuio U T.0. BIIJIA mo3Bomsror Ge3
pUCKa Ul CHELMATMCTOB IPOBECTH OOLIMiA
BO3IYLIHBII MOHUTOPUHI JIEJIHUKOB, Haxo.s-
LIUXCS B TPYIHOIPOXOAUMBIX-BBICOKOTOPHBIX U
OIIACHBIX TEPPUTOPHUSAX, IOJATOTOBUTH COOTBET-
CTBYIOIINE KapThl U LU(PPOBBIE MOJEIIU TEPPH-
TOPHUH, MPOU3BOAUTE a3PO(OTOCHEMKHU 3a KO-
poTkwii cpok. Llenbro qanHO# paboThI SBISETCS
orpeesieHue MOp(OIOrHIecKOro COCTOSHUS
IIyJIbCUPYIOIIETO JIEAHUKA J{naab ¢ ucronb30-
BaHMEM BBICOKOKAaU€CTBEHHBIX a3PO(POTOCHUM-
KOB IOJIy4eHHbIX ITpH nomoiy BITJIA.

~

O3epa w saaoxpaNMNMLA
Bonuume pex
Pew

Cupaapea

YcnosHbie 0603navennn

Jlennuk Jlunane pacroyiokeH Ha CEBEPHOM
ckinone xpebra Ilerpa IlepBoro B Oacceiine
pexu Cypxo6 (Tamkukabanckuit paiion, PPII)
(puc. 1). Inuna negauka 4,8 kM, mwiomas 1,6
KM2 , BbicoTa KoHIa jennuka — 3000 metpoB
HaJl ypOBHEM MOps. JIeAHMK CI0XKHO-I0JIHUH-
HBIN, UIMEET C MpaBoro 6opra HeOObIION NpH-
Tok. Jluaane Oeper Hauano Ha KPyThIX CKIOHAX
nuka Kaynane BeicoToit 4778 M HaJx ypoBHEM
Mopsi. M3 nenHuka BbITekaeT peka Kaynaib,
Bragaromas B Cypxo6 okono kunuiaka Kapa-
carblp. SI3bIK JIeIHUKA HABUCACT HAJ KPYTHIM U
TE€CHBIM CKAJIUCTHIM ylleabeM [3].

/ Z; ’) ; %/ YcnosHbie 0603HaveHnn
/,’ ~ Pexn
/ N Osepa u soGoxparuna
¢ :( Bacceitn p. Baxw
Baccein p. Cypxo6
/", oS / Bbicota
ik Buuwe: 7343
| NG/
;‘,/ 0 375 75 150 Hioxe: 1146
— — M

Puc. 1. Peunvie 6accetinvl Pecnyonuxu Tadocuxucman
U MeCmononodcerue 00beKma ucc1e008anus

ITpu ananuse Tekymero MopQoiornuecKo-
rO COCTOSIHMA JeJHHMKa JlMJanb HUCIOJIb30Ba-
JMCh BBICOKOKAYE€CTBEHHBIE a3PO(OTOCHUMKHU
BbinoiaHeHHble BIUIA. ITpu 3Tom ObuT HCTIONb-

O6osHaveHns

@ Petra Pervogo Range HP
&« MapwpyT nonera GMNNA
4 MecTo B3nera n nocaaxu BMNNA

3oBaH MuKpo BITJIA camonérnoro tuna QC-2
Micro, pazmepom 1,8 M Ha 1.1 M co BpeMeHeM
nonéra 6osnee 1 waca, cHaOkEHHBIN (hoToArIA-
parom Sony RX1 (puc. 2).

Puc. 2. Ilpaxmuueckue u nonegvle pabomoi ¢ ucnonvzosanuem bBIIJIA
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[Tonernoe 3amanue s BIIJIA camoner-
Horo tuna QC-2 Micro ObLJIO CO3AaHO B IMPO-
rpamMe Mission planner B Buae MapuipyTHOH
cetku. dororpammomerpuyeckas o0paboTka
OTCHSITOTO Marepuaia BBIIOIHAJIACH MPHU IO-
MOIIM [IpOrpaMMHOTo mpoaykra Pix4D.

Ha puc. 3 noxazan nennuk /{unane nocne
npeaBapuTenbHON nUdpoBoit 00paboTku Mare-
puaina, BKIOUasi MO3auKU U opTroTpanchopma-
LMY TIOJTYYEHHBIX CHUMKOB € ToMo1Isi0 BITJIA.
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Puc. 3. Aspogpomocnumox neonuxa /[udane

ABTOMAaTHYECKOE BBISIBJICHUEC JIMHEAMEHTOB
OCYIICCTBIIICTCS JBYMSI dTanmamMu 0OpabOTKH.
[TepBBIM 3TanoM sIBISIETCS OOHAPYKCHHE Kpa-
€B, maromux wHQOpPMAIHIO 00 O0NACTIX pe3-
KHNX U3MEHEHHUH 3HAUECHUN COCETHUX ITUKCEIICH,
TOTJIa KaK BTOPOU ATAIl TTO3BOJISIET OOHAPYKUTh
nuaAH [4]. Peanm3anus qByx 3TarnoB o0paboT-
KM OCYIIECTBIISIFOTCS C UCTIOIb30BAHUEM MOJY-
ast LINE nporpammer PCI Geomatica, ucromb-
3yeMyl0 Il aBTOMATUYECKOTO W3BJICUCHUS
AuHeaMeHToB [4-6]. B aTom Moayne npuMeHs-
FOTCSI METOIBI (PUITBTPAITH U CBEPTKU M300pa-
YKEHUS 1151 YBEJIMUEHUSI PE3KOCTH U BBISIBJICHUS
JUHEHHBIX CTPYKTYp, TOTJa KaK H3BJICUYCHUE
BBISIBIICHHBIX JIMHEAMEHTOB IPOBOJIUTCS IIy-
TEM TIPOCIICKUBAHUS CMEKHBIX MUKCENEH TMOo-
XOXKHUX SIPKOCTHOM MHTEHCUBHOCTHU. [Ipu 3TOM,
BOKHBIM SIBJISIETCS OTIPENICIICHUE ONTHUMAIb-
HBIX MapaMeTPOB JJI BBISABICHUS] M HU3BJICUE-
HUA JIMHEaMeHTOB. ONTUMaJIbHBIE TTapaMETPHI,
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MIPUMEHEHHBIE B TAHHOM HCCJIEI0BaHUM, ObLIN
MPEVIOKEHbI B MPEbIYIIEM HUCCIIEI0BaHUN
[7] (cm. Tabm.).

C uenbto BEIOOpa COOTBETCTBYIOLIETO CHUM-
Ka B KaY€CTBE BBOJAHBIX JaHHBIX MoayJsi LINE,
Bce TpH nosnockl n3o0paxxenuit BIIJIA cpaBHu-
BaJIUCh C TOYKU 3PEHUS KOHTpACTa U OIpee-
JICHUH CTPYKTYPHBIX 0COOCHHOCTEH (puc. 4). B
pe3yabTare BU3yaJIbHOM MHTEpIIpEeTaluH, mep-
Bas mostoca u3oopaxenus BIIJIA Obina BeIOpa-
Ha /I JanbpHeineir oopaborku. BriOpannas
MOJI0Ca OTPAXKAET XOPOILIUA KOHTPACT C TOUKHU
3peHUsI CTPYKTYPHBIX OCOOCHHOCTEH W JIMHEH-
HBIX CETMEHTOB, B TO BpeMsI Kak BTOpast U Tpe-
Thsl MI0JI0CA HA PSIAY C JIMHEWHBIMU CETMEHTaMU
OTPakaroT JIUTOJIOTUYECKUE TpaHULlbl. FIMeHHO
MO3TOMY TepBas 1mojioca ObLT BRIOpaHa /sl aB-
TOMAaTHUYECKOTO BBISIBIICHUS U U3BJICUEHMS JIU-
HEHHBIX CETMEHTOB Ha y4acCTKE UCCIICA0BaHUS.
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Tabmuna 1
IIpumeHeHHbIe 3HaYeHUs nTapameTpoB Moayist LINE

IMoporoseie mapameTpbl 3HaveHust
U eIMHULIBI 110 YMOJYAHHIO | IPEJIOKEHBI
1 | RADI (B nukcensx) 10 8
2 | GTHR (B nuanazonax, 0-255) 100 60
3 |[LTHR (B nukcemnsix) 30 20
4 |[FTHR (B nuxcensx) 3 3
S | ATHR (B rpagycax) 30 15
6 |DTHR (B nukcemnsx) 20 20

70°43'E 70°43'E 70°43'E
UAV orthoimage Band-1 UAV orthoimage Band-2 UAV orthoimage Band-3

38°59'N

T 70°43E 70°43E 70°43E

Puc. 4. Ilonoca 1, 2 u 3 uzobpasicenue BIIJIA neonuxa J{uoanw
ompasicaiowue CImpyKmypHoiX U IUMOL0SULECKUX 0CODEHHOCHel.

BriOpanHoe n3o00pakeHue — (mepBasi MO- OTKOCHI M CTPYKTYpHBIE OCOOEHHOCTH (pHC.
Joca) HW300paKeHUEe HCCleayeMoro JjemHuka Sa). CremoBaTellbHO, MOATBEPKIACTCS BBICO-
WCTIOJIB30BAJIOCH B KAY€CTBE BXO/IHBIX JAHHBIX  Kas d3PPEKTHBHOCTH MPUMEHEHHBIX ONTHMAIIh-
monyia LINE st cocraBieHus KapThl IMHEa- HbBIX [apaMeTpOB Ul BBISBICHUS W U3BIIEYe-

MEHTOB (puc. 5). HUSI JIMHEAMEHTOB W3 BBICOKOKAY€CTBEHHBIX
B mnpouecce uccnenoBaHui mnpoaHanus3u- CHUMKOB BITJIA.
pOBaHa KOPPEJAIUsS MEXIy BbBIICICHHBIMU Knaccudukannonnas kapra 1o mioTHOCTH

JMHEAMEHTAaMH W JIMHEHHBIMH CTPYKTypaMH JIMHEAMEHTOB INPENOCTABISET MHPOPMAIUIO O
CEerMEHTOB Ha PACTPOBOM MOBEPXHOCTU MYTEM  KOHLIEHTPALMM JUHEAMEHTOB Ha €IMHUILY I1JI0-
HaJOKEHUs aBTOMAaTUYECKU M3BJICUEHHbIX JH- aau [8]. KapTel mnoTHOCTH 1 quarpamma po3
HEaMEHTOB Ha MEpPBOM CIIEKTPAJIbHOM KaHalle JIMHEAMEHTOB B 3TOM MHCCJIEIOBaHUM IMOIyde-
nzob6paxenus bBIIA. HBI C U3BJICYCHHBIX JTUHEAMEHTOB I aHAJIN3a

Ha ocHOBe mony4eHHbIX pe3yJabTaToB aHa- JUCHEPCUOHHOW KapTUHBI U JAOMUHHUPYIOLIEH
Ju3a, IpU BU3YyalbHOM MHTEpIIpPETAllUd yCTa- OpHEHTAalMW JHHeaMeHTOB (puc. 6). bonee
HOBJIEHO, YTO JIMHEAMEHTHI, W3BJIEUYEHHBIE C BBICOKUE 3HAYEHMsSI IUIOTHOCTU HA KapTe Mpea-
MIOMOIIBI0 ABTOMAaTHYECKOW TMPOIEIyphl W3  CTaBJICHBI KPAaCHBIM IIBETOM, a Oojiee HU3KHE
n3o0paxenust BIIJIA momoca-1, BeIOpaHHBIE 3HAYCHHS - 3€JIEHBIM. BOJBITUHCTBO 3HAYCHUI
JUIsL U3BJIEUEHMSI JINHEAMEHTOB (pHcC. 50), pac- BBICOKOH IUIOTHOCTH JIMHEAMEHTOB (puc. 6a)
MIOJIO’KEHBI MO0 y4acTKaM C JIMHEHHBIM CTPYK- HaxoJAATCS B FOKHOM M Ha KOHEUHOM 4acTH sI3bl-
TYpHBIM CEIMEHTOM M B OOJacTSAX, UMEIOUIMX Ka JIEJHUKA I7I€ B OCHOBHOM MPOSIBIAIOTCS Je-
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(hopMarmoHHbIe TPOIeCChl. 30HBI O0Jiee BBICO-
KOW TUIOTHOCTH JIMHEAMEHTOB MOTYT OTPaXXaTh
BBICOKYIO KOHIICHTPAIUIO Je(hOpMAIIMOHHBIX
nporeccoB. CrenoBarenbHo, Oosiee BBICOKas

70°42°E 70°43'E

IUIOTHOCTH JIMHEAMEHTOB B FOXKHOH U CCBCpHOfI
HacTiaX HCCICAYCMOTI'0 JICIHUKA MOXKCET O3Ha-
yaTh 00Jiee BHICOKHUI YPOBCHb I[e(l)OpMaI_[I/II/I Ha
OTUX yYacCTKax.

70°42°E 70°43'E

N
ASelected UAV orthoimage Band-1

for lineament extraction __

Automatically extracted lineaments

Puc. 5. a) Bvibpannoe usobpasicenue BIIJIA nonoca-1 01 agmomamuyeckoeo u3sieuenus iuHeameHmos.
0) Cynepnosuyus uzene4énnvlx Juneamenmos na uzoopasicenue bIIJIA nonoca-1.

beima Takke mnpoaHanM3WpOBaHA OPHEH-
Talus JIMHEAMEHTOB CO3/aBasi po3y JAHarpam-
MBI JUIsl U3BJICYEHHBIX JTMHEAMEHTOB, KOTOPHIS
MPEACTABISIIOT COOOM YHCIO0 JMHEAMEHTOB
JOMUHUPYIOUIUX Ha ONpeAeNEHHOM HarpaBiie-

HuM. B pe3ynbrare ananusa, ObIJIO ONPEIEIICHO
OCHOBHOE JIOMHHHUPYIOIIEE HArpaBlICHUE JIH-
neamentoB - WNW-ESE (W270-280N) (puc.
60).

70°43'E 70°43'E 70°44'E

N

A

Lineaments density

39°0'N

38°60'N

38°59'N

0 1 2

T0°43E 70°43E T0°44°E

330, 30

60

270~ Lgo

Puc. 6. a) Kapma nnomnocmu u361euénuvix 1uHeameHmos u
0) ouazpamma po3, NOKA3LIBAIOWAS OPUEHIMAYUIO U361eUEHHBIX TUHEAMEHNOE.
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3akuouenue. B pesynbrare, JOCTUTHYTHI

LIEJIM JAHHBIX HUCCIICOBAaHUN — MOJTY4YEeHUE UH-

¢dopmanuu 0 CTpyKType U MOP(HOIOTrHIECKOM

COCTOSIHUM JienHuKa Jlunanp ¢ HMCIoIb30Ba-

Huem cHuMKoB BITJIA u metomoB umdpoBoit

00pabOTKN OTCHATHIX H300pakeHHid. B mpo-

LIECCE UCCIIENOBAHUNM BHEAPEH METOJ JUCTaH-

LIMOHHOTO 30HIMPOBAHMS 3eMJIH JIJIsl U3YUCHUs

COCTOSIHUS JIETHUKOB MYTEM JIMHEAMEHTHOTO

KapTUPOBaHHUS TEPPUTOPHHA IyJbCHPYIOLINX

nenHuKoB B TamkukucTtane (Ha mpumepe Jen-

Huka Jlunans).
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TATBUKU AI1b BAPOU TAXJINJIN XOJIATH ITUPAXXOU
HAB3J1OPAHIAU TOYUKUCTOH
(map mucosm nupsixu JAuaain)

Amunoe 4.X., Uen I1I., Caghapos M.C., Kooynii 3.B., Oounaee M.M.

Annomamcusn: oap maxonia Hamuyau mamouxku axkcxou 60 ucmugooa az oacmeoxu
napsoskyrnanoau oecapuuwun (/[I165) 6adacmomada b6apou maxiuiu wakii 6a Xoiamu
nupsixu Habzoopanoau Juoan 6okev oap Huweduu wumonuu kamopxyxu Ilémpu I xaezau
oapéu Cypxob osapoa uryoaacm. banou onmumanii a3z ce 6aHOx0u mMasyyoa 0ap akcu op-
mo-maoounuiyoa 60 ycynu magcupu suzyanii 6apou Kopkapou MuHOa»Oa UHMuxob Kkapoa
wyo. bo ucmugooa az mooynu LINE ycynu ucmuxpoyu asmomamuu xamxo 6a xop oypoa
wyo. Hamuuaxou camapanoxu ucmugooadbapuu ycynxou 30HOKYHUU GoCunasii 6a akcxou
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HIIb-po 0ap maoxuxu mygaccanru xonamu 3axupaxou 006 HUwoH dooa wyoaacm. /ap
Hamuya, MUHMAaKaAxou acocuu RUPSIXu maokukuLyoda, Ku 0opou degopmamcus 0ap waxiu
xammil Mebowao 8a cammu acocuu OH MyausH Kapoa utyo.

Kanuoeoacaxo: /{I1b, 30n0KyHuu hocunasii, ucmuxpoyu asmomamuu xamxo, /fudar,
xaszau oapéu Cypxoo.

APPLICATION OF UAV FOR ANALYSIS OF THE
PULSATING GLACIER CONDITION IN TAJIKISTAN
(on the example of Didal glacier)

Aminov J.H., Chen Sh., Safarov M.S., Kobuli Z.V., Odinaev M. M.

Annotation: this article presents the results of the application of images obtained using
an unmanned aerial vehicle (UAV) to analyze the shape and condition of the pulsating
glacier Didal on the northern slope of the Petra Pervogo in the Surkhob River basin. The
optimal band out of three available bands from orthorectified image was selected by visual
interpretation method for further processing. The automatic lineament extraction technique
was applied using the LINE module. The results demonstrate the effectiveness of remote
sensing methods and UAV images in the detailed study of water resources condition. As a
result, the main areas of the studied glacier with deformations in the form of lineaments
and their orientation were identified.

Keywords: UAV, remote sensing, automatic lineament extraction, Didal, Surkhob river
basin.
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YCYJIXOU MYAUSSH HAMYJIAHU XOCUATXOU T’EOXUMUSBI
BA U30TOITUU OB TAP MUCOJIU XAB3AU JIAPEU BAP30OB

"Mypooos I1.X., *Paxumos H.M., *Illaiimypados ®.H., *Amupszooa 0.X.
! Monuweoxu mexnukuu Toyuxkucmon 6a nomu axao. M.C. Ocumii
Uncmumymu macwvanaxou 00, euoposnepeemura éa skonocusiu AMUT

Annomamcusn: oap maxkonau MasxKyp maokuKkomxo oud 6a mapkudu uzomonxou
yemyeop oap xaezau oapéu Bapzo6 eyzaponuda wiyoaacm. [ap paghmu maoxuxom,
YYHOHEe KU HAMUYau mayiuixo HUWOH MeOuxano, oap OatiHu HyKmaxou 03MOouuxo az
xama obxo0u cabyk sa 4 oapéxo uzomonxou eaznunu 180 sa 2H oap batinu o3mouuxou
maokuxomii mebowano. Huuynun maymunu mapkut6 épmau 01180 ea 12H nuwon oo-
0aHO, KU HUWOHO00X0 a3 ce 2ypyxu 00x0 mapkub épmaaano. bewumapu 00x0 a3z pju
MApKUOAUOH U30MONX0U YCIYBOP DA 2YPYXu OVIOM, 40P 2YPYXU 03MOUWX0 0a 2ypyxu
AKyM ea pakam 1 nykma 6a 2ypyxu cetom maaiiyx 00pamo.

Kanuososcarwo: uzomonxou ycmysop, xaezau oapéu Bap3o6, oetimepuii, 00x0u 3e-
PUBAMUHTE, 00X0U PYUSAMUHI, 2€0XUMUSL.

Mycannam act, ku uctudonan TaxjIwira- pyu3aMUHH, JMHAMHKAd TOPH3OHTXOM OO,
pu uzoTonmuu 00uu Hamymau “Picarro” 0apoM  03MOMIIXOW THAPOJIOTHH TAaXJIMIIA Ba MOHHTO-
aMaJMCO3MM MEUIHUXOAXOM TYHOIYH: 0a MO-  puHru (GabomusaTH MeTaboNU3M XelIo XyO My-
HAH/IM TAXKUKOTU TaFriupEOMu MKImMM, 0apka-  oQuk Meosa. Ac600M MasKyp aap J1aboparo-
POPCO3UH MAIEOKIUMAT, U30TONXOU OOPUIIOT,  pusu “Cudaru 00, THAPO Ba OHO-TeOXUMHUS - U
HUIIOHIMXAHAaX0n O0XOM 3€pU3aMUHA  Ba NucTuTyTn Mackanaxou o0, THAPOIHEPreTHKA
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Ba DKOJOTHSU AKaAeMHSM MIUIMH HIMXOU
Toyukucron (MMO,I'D Ba 3 AMUT) Gapou
MYyaiisiH HAMYJJaHU XOCHUSTXOU T€OXUMUSBI Ba

n30TOnMu 00 MaBpuau uctudoma Kapop aonaa
mrygaact (pacmu 1).

Pacmu 1. - Taxnuneapu uzomonuu odouu Picarro L2110-i

KUCMATHU MYKAJIIUMABI

Ac6006 60 uctudoma a3z Momynxou OeHa-
3upu OyXopliaBit 6apou Taupubaxou JaKUK &
Oananacudar TaH3uM Kapaa mynaact. M mo-
IyaXou OyxoplaBii HaMyHau o0M MOebpo 0a
(dazam OyF nmap paBaHIW JyPaxXIIUIIN Xapo-
patu Oamann tabmun menuxanja. Cumac, OyF
O6apon Taxymn 6a “CRDS” Bopunm MmemaBa.
Wu paBang xama TyHa paBaHaxou (paxcusu
9XTUMOJIUPO XaHTOMH T'y3apHUIlId MOeb/OyF Aap
mHmIaxo, 6a MOHaHIM JTOPYIIOMIAKX0 0a ama
MEOSIH/, IIEIITUPHA Kapaa METaBOHA/.

Faitp a3 un, ac6o6po 00 aBTOCOMILIEpH
OanmaHICypbaT Ba JMAKUK TAYXU30HUIAH MYyM-
KMH acT, KU 0a MHEeKCHsH Naijapraiu Xypl
0a Oyrco3aHza Koaup meboma. ABTOCIMILIE-
po OapHomaum Picarro mjgopa MekyHan, a3 MH
Py, yCyIXoM MyKamMMaiH Ba3u]au IIyCTaHPO
WHBEKCUSU TaKpOpil Ba JIUTAP XyCYCHITXOU
Myhua myppa MyTTaxu1 Kap/ia mry/1aas Ba Me-
TaBoHaHJ 00 uctudona a3 uarepdeiicu oguu
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rpaduKii, K Jap KOMITIOTEPU aHAINW3aTop Ba
KJIaBUaTypau aBTOCaMIUIEp YOUTHD acT, HA0pa
kapna masaHa. L2110-1 uHIyHUH METaBOHA]
00 ac600x0 Ba OapHOMaxo Oapou OaHaAKIIATH-
pHH BOPUIHAMOMH CTAHIAPTHH MOEH XaHTOMHU
KOPXOM Japo3My[IaTH YCHKYHUU aBTOMATHH
OyF TauXU30HHU/IA IABAH/I.

XamMau HMH UMKOHHATXO WHYYHUH Oapou
KOPXOHM MHTUXO00W HaMyHaxo Jap 40WXou cep-
mryMopu o0aH60p € 6anaHan MaHOPAX0 UCTH-
¢dona Oypnan MyMKuH acT. Muciii xaMau aHa-
nmu3atopxou aurap Picarro L2110-1 meTaBoHaxa
taBaccyTu MHTEpHET € OecuM Kop KyHal, Ku 6a
MYXaKKHKOH UMKOH MEINXaJl, KH MabJIyMOTpPO
a3 (¢ocwiau ayp yaMbOBapi KyHaHJ, UHUYHUH
napaMeTpXou 03MOUIIPO TaFHHp JUXAH] Ba pa-
BaH/M KopH ac000po Hazopar kyHanz. L2110-1
cucTeMan YeHKyHHU Oa BakT acocédra act, Ku
060 uctudoma a3 CHEKTPOCKONHsM OeHazupu
xankan pesonHarop mo€n (CRDS) a3 Picarro
uctudona Hamyaa, K J1a3epu nHppacypxu Ha-
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30UKPO Oapou MyaiisiH KapiaHU XyCYyCHATXOU
CIEKTpAJIMU MOJIEKYJIax0 Jap rase, Ku a3 you
XOJIUM aH/103aTUPHUU ONITHKH Mery3apa, 6a Kop
Mmebapan. CRDS ad3zanuarxou Hazappacpo 1ap
WYpOHAMON, UCTU(OIAN COAA Ba ap3UIIHOKA
HucOar O6a TexHonorusxon 6a abcopOcust aco-
cépra memHuxoa MeHamosA. MoHUTOpe, Kd
Jap 1apo3uu MaBY MaBuyJl aCT, CypaTTUpHHU 3y
Ba JIAKUKH XaTXxou a3xyakynuu xocu 2H Ba 180
-pO TabMUH MEKyHaJ. Xamau aHaJIn3aTOpXOou
Picarro 60 pe3oHaropu onTHKHH 60 XapopaT Ba
¢umop HazopaTIIaBaHIa Mydaxxa3 MeOOIIaHI,
KM XaTTO Jap IMIApOUTH CaXTTapuH TapAuIld
MaKCUMaJIHPO TabMUH MeKyHaH. [lap HaTh4a,
TaxJIWIrap JaKUKUATH OallaHIpO XaHTOMHU KO-
JTUOPKYHOHUU 3apypUI0 MUHHMMAJ HUTOX Me-
nopaa. bapou myxakkukon L.2110-1 komOuHat-
cUsiu OeXTapuHU YaHIUPH, CypbhaT, TaKUKUSTH
Oamanx Ba ocoHUM HcTU(hOAA0APUPO TABMUH
Hamyna, Oapou TaxJIMIrapXou H30TOMUH 00
CTaHJApTH HaBPO MyKappap MEKyHa/.

Taxmunrapu “Picaro L2110-1” umkon me-
nuxan, Ku u3oromnxon ycryBopu o6 (H20) map
YUCMXOH CaXT, MOEb Ba OyXOpX0 YEH Kap/a Ia-
BaH/I.

MasbaymMoTu u30TONiA 00 BOXMIXOM HHCOMR
ndoaa Kapa MelaBaHI;

0 X= (Rop/Rct — 1). 1000%o,

ku: R - TaHOCYOM aTOMHM M30TONXOU THU-
nporeH (2H/1H) € oxcuren (180/160) nap na-
MyHa (mp.) Ba crapaapt (crt), X uzoron mebdo-
man. Kumaru 6 HUIIOH Meauxaj, Ku 4i Kaaap
HaMyHa Jlap U30TONHU Ba3HUH HUcOAT Oa cTaH-
napt (6 = 0) kam mygaact (6<0) € 3uén uryna-
act (0>0). ba cudaru sranon cranmaptu oou
muénau ykéayc V-SMOW (Vienna Standard
of the Mean Ocean Water) uctudona memanaj,
ku Gapou oH, a3 pyu Tavpud, 62H = 0 %o Ba
O180 = 0%0 (%o - MpPOMUILI, XHCCAU XA30PYMHU
pakam). dypyctun yenkynii + 0,05%-po Tami-
KUJI MEAMXAl.

Yanpanu 1.
HaTtnyaxou TaxImiaxou H30TONMUK 00X0M XaB3au napéu Bap3o06
Hamynu 180, 60
Ne Magsen rupudTaHu HamyHan 00X0 2H, 60 %o
capyarima Y00

1 | Xoua o6u 'apm (oxup) napé -10.66 -63.5

2 | OO0 a3 rynnenu AH300 napé -12.41 -77.2

3 | 3uanin (aryoMeEOUU nape) napé -11.89 -74.2

4 | Xapanron napé -9.96 -60.5

5 | 3apaduion 3 (Taru Imyn) nmapé -12.18 -78.7

6 | Taro6 napé -10.69 -65.9

7 | Bap3o06-1 napé -11.8 -73

8 | Bap300-2 napé -11.34 -69.3

9 | Bap306-3 napé -11.36 -69.2
10 | Cuéma napé -11.82 -72.4

11 | Maiixypa (TO MaB3eu KOHU AHTHUIIIT) nmapé -12.24 -75.6
12 | Au300 napé -12.33 S77.7
13 | 3apaduuion 2 napé -12.96 -85.1
14 | JIy4o0 napé -10.45 -62.7

KUCMATHU TAYPUGABH
VYeynxoun — tankukor.  Jlap  MaBpuam oOum xaB3au gapéu Bap3o0 Taxmmixo rysapo-

TaIKUKOTXOU caxpoit 14 HamyHau 00 Oapou
MyaustH KapAaHu HW30TOnXow neutepuit 180
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HUJA 1IyJ, KM HaTUYau OHXO Jap 4ajaBaiu | Ba
pacmu 2. oBap/ia II1yJ1aacT.
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6180, B %o
-16 -14 -12

Taxnunxou nsoronmmn ob6xom xassau gapéu Bapsob

. -35
-10
45—

-95 |

62H, B %o

-105

Pacmu 2. - I'paguru maxaunxou uzomonuu 06x0u xagzau oapéu Bapzod

XaMuyH THAPOTCH, MHYYHUH OKCUTCH, KU
AMIEMEHTH acocun 00 Meboman, 6a TaBpU aco-
Cil U30TONXO0M cabyK JopaH/. XaHTOMU OyFIiia-
BHH 00X0 a3 OKEaHXO M30TOMXOU Ba3HHUH SIKyM
Ba Jap MakJIu OOPOH MeIIaki Faip a3 Oemrapu
M30TOMXOM cabyK KOHACHCATCHSl MEIIaBaH]I.
Muknopu acocuu OyfiiaBud 0o0X0 Jap XaBo
nap 0OJIOM OKEaHXOpO TAITKHWII MEIUXAHI. Xa-
MHH TaBp Xap Kajaape, K Jap COXHIX0 0OpoH
0opaj, XaMOH KaJap W30TOIXOW Ba3HUH Jap OH
KaMmTap Tapkub Me€OaHI.

Humonnoaxon Bopun mryma, 60 ruaposio-
rXo 6apou TapTHO JTOMaHHM XapUTaXOU capyarll-
Maxou 00XO0H 3epHu3aMUHil Ba 0apOH WKJIUMIIIN-
HOCOH OexTap JOHHCTaHW TabPUXH WUKJIUM Ba
Oapou Temryuu OKHOATXOM OSIHIAaW BOKEaxo
a3 pyu TariupEéOMU OH MMKOHHAT MEIMXaH]I.
Hctudonabapun m3oTonxo ouwja 6a gaBpaxou
Japo3u BOKEaxoW 00y XaBo, KM Jap MYAJaaTv
Xa3zopcoiaxo 0a BYKyb OMaaapo, WUMKOHUSTH
rupuGTaHd UTTAIOOT MAN0 MEKyHaHia. TaB-
cudHOMaAW ajJOMaTUU OHXO Jap xama 4o xud3
MeEIIIaBaH/l, K Jap OH YO HUIIIOHAW CHKJIHU TH-
JIpOJIOTH J1ap OKEaHXO Ba KYJIX0, COINXAIKAXOU
JApaxTOH, MHPAXXO Ba SAXXOW KyTOH, Tax-
IIMHXOU YOXi Ba 00XOM 3epru3aMHUHI OOKH Me-
MOHAaH]I.

Xaman MyHOCHOATH aHJI03arupHH H30TO-
X0 a3 Xaru robanuu 06Xou MeTeopi xene Oa-
nang (GMWL) mebomman, ku 6a 00X0u OKeaHX0
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, MyBoukana. u Bokeaxopo, ku aap Touuku-
CTOH Jap YyKypHH KOHTUHEHT AYp a3 OKeaHXOH
YaXOHH YOWTHp IIyda, METABOH IIapX JOJI.
Abpxou radcu Tyma — Tyaae, KM acocaH JIap
0oson okeaHXO 0a By4dya MEOsHI, Oa YOUXOH
Jyp MeTy3apaH/, ment a3 Xxama 6a cudaru tax-
muHX0 MeadTana.MyBopUKH KOHYHH KyBBau
qo3uba, ap MaxJIu aBBaJl M30TONXOM Ba3HWUH
MeadTang Ba aOpxo 060 m3oTomxou cabyk Ooi
Merap/iaH/.

UyHOHE KM HATUYaXOW TaxJIMJIXO HHIIOH
MEIUXaH/I, K1 1ap OaitHM HYKTax0 03MOUIIIX0H
13 “3apadmion -2” sike a3 xama o0xou cadyK ,
aMMo 4 nap€xoun XapaHroH U30TOMXOU BAa3HUHU
180 u 2H nap GaliHM O3MOMIIXOM TAJAKUKOTH
MeOomrana. MHIyHUH Taxjuiau Tapkub Edran
0180 u 02H numoH mogaH, KU HAILIOHIOIXOU
ce Typyxu o0xo0 Tapkub édraaana. (pacmu 2).
bemrapu 00x0 a3 pylu TapKUOAIIOH H30TO-
MIXOH YCTYBOP 0a rypyX# AyoM (0O3MOUIIIXOH 2,
3,5,7,8,9,10, 10, 11, 12), 9op TypyXu 03MO-
umxo 6a rypyxu skym (1, 4, 6, 14) Ba dakar
o3mowutH 13 6a rypyXu ceroM TaauTyK JOpaH/I.

XVIIOCA.

Humonnoaxon wu3otonxom yctyBop Oa-
pou Gaxomuxum cudaru carxud o0Xou Aapéu
Bap306 uctudona Oypma memaana. Myraac-
cudoHa 03MOMIIXOH SITOHAE, KU Jap 4axopuy-
0au SKCTICTUCHUIXO0U Caxpoit Oapou ap3uIeonn
TabCUPACOHUU TAKCUMOTH TaXIIWHXO Ba pe-



3axupaxou o06ii

3UIIXOM AapEX0, MHUYHUH O00XOH 3epH3aMHHI
nap cucreMan oouctudopadapit HHTUXOO IIIy-
JlaaH]I, acoc UIyJia HAaMETaBOHAH/I.

Bo uH Makcaza 0051 HHTUX00 Ba TaX/IWIXOU

JOUMHHU O3MOMIIXOH M30TOIXOU YCTYBOp Aap
MYIIaTH COJI, € MH KH SIKYaH]| COJI Ty3apOHH/a
maBaH/. bapou rupudraHy HaMyHau XaKUKUH
XOJIaTXOM 3aXUPaxou o0# Jap UH XaB3au Japé
TAIIAKKYJIJIUXUH YyHUH POXXOHM TaJKUKOTHUPO
605171 mema rupudr.
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IFEOXUMHWYECKHWE U U30TOIIHBIE METO/1bI OIIPEJIEJIEHUA
KAUYECTBA BOJIbl HA TIPUMEPE BACCEHHA PEKU BAP30OB

Mypoooe I1.X., Paxumoe H.M., Illaiimypadoe ®.HU., Amup3zooa O.X.

AHHOmMauua: 6 0AHHOU cmambve NpuUeodeHvl pe3yIbmambvl UCCLe008aHUL NO COCMABY
CMabUIbHBIX UB0MON0E 8 bacceline peku Bap3o6. B xooe uccredosanutl onpedeneno, umo
cpeou mouex 83amulx npod 6vlsAGIeHA camas leckas 8600d, a 8 4 MmouKax 6vis81eHbl msdice-
avle cmabunvrvle uzmonst 180 u 2H. Kak 6u0HO u3 pe3ynbmamos ananuza cmabuibHulx
usomonos 180 u 2H uccnedyemvle 800vl pazdensaomcs Ha mpu epynnsl. Bonvuwuncmeso
uccnedyemvlx 800 OMHOCAMCs K 6Mopoll epynne, 4 npobvl 0MHOCAMCA K Nepeoll epynne u
moavko 1 npoba omuocumcs Kk mpemweti pynne.

Knroueevle cnosa: cmabunvrvle usomonsi, baccelin pexu Bapzob, oetimepuil, noozem-
Hble 800bl, NOBEPXHOCHHBLE B00bL, 2EOXUMUSL.

GEOCHEMICAL AND ISOTOPE METHODS FOR DETERMINING
WATER QUALITY ON THE EXAMPLE OF THE VARZOB RIVER BASIN

Murodov PKh., Rakhimov I.M., Shaimuradov F.I., Amirzoda O.Kh.

Annotation: in this article, studies were carried out on the composition of stable
isotopes in the Varzob River Basin. During the study, it was revealed that, as analyzes
show, the lightest water was identified among the sample points, and heavy stable isotopes
180 and 2H. were identified in 4 rivers. As can be seen from the results of the analysis of
stable isotopes 180 and 2H., the studied waters are divided into three groups. Most of the
studied waters belong to the second group, 4 samples belong to the first group, and only 1
sample belongs to the third group.

Key words: stable isotopes, Varzob river basin, deuterium, groundwater, surface water,
geochemistry.
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VK 53.083 + 53.087 + 626/627

30HA - KOHAYKTOMETP NELT. YHACTD 1.
PA3PABOTKA, U3I'OTOBJEHUA 1 UCIIBITAHUSA

Jaenamuwoes C.K.
Hncmumym 600nbix npobiem euoposunepeemuru u sxonoeuu HAHT

AnHomayun: co8peMeHHbIMU KOHOYKIMOMEMPUUECKUMU MemOoOaMu  Onpeoeisiiom
MHO2UEe DUBUKO-XUMUYECKUE XAPAKMEPUCMUKIU PACTBOPO8 INeKMPOIUMO8, NOO3EMHbIX
MUHEPANU3068aHHbIX 600. B cmamve paccmampugaemcs paspabomka co8pemenHo20 IKC-
npecc-memooa u cozoanue npubopa KOHOYKMoMempuiecko2o usmepeHus 0 Habnooenus
3a UBMEHEeHUeM 2UOPOLCOXUMUYECKO2O PENCUMA OCHOBAHUS NIOMUHbL HA PACMEOPUMbIX
noOpoOax, No360NAOUUL CBOEBPEMEHHO BbIAGUMb NPUSHAKU Yepodicaroujue 6e30nacHocmu
(DYHKYUOHUPOBAHUSL COOPYICEHUS U NPOSHOZUPOBAHUS Upe38blualinblx cumyayuil. Paspa-
OOMaHHBLIL KOHOYKIMOMEMP NO3BONSEN ONePAMUBHO USMEPSIMb YOETbHYIO INeKMPONpo-
B00HOCHIb 8 WUPOKOM OUANA30HE KOHYEHMPAayuu 800OHbIX PACMBOPOS, 8eCMU UsMepeHUs]
KAK 8 NOJe6blX PEHCUMHBIX HAONIOOCHUSX 8 Nbe30MempUiecKkoll cemu, maxk u 6 cocmage
ABMOMAMU3UPOBAHHBIX USMEPUMETbHBIX KOMNIEKCO8 HenpepuleHoeo Konmpons. Taxoice
npusedenvl. NPUHYURUATbHASL CXeMd, NPUHYUN pabomvl, npeumyujecmed, mexHuyeckue

xapakmepucmuKu.

Knrwouesvie cnoea: xondykmomemp, 371eKmMponpo8OOHOCMb, UY8CMEUMENbHbIL MO-
POUO, NOSPYIHCHOU 30HO, KOHYEHMPAYUs, MOHUMOPUHS, Pe2UCPAMOp, USMEPUMENbHAs.

AYeliKa, Kaauobposxa.

HaGmronenune 3a pas3BuTHEM (U3UKO-XU-
MHUYECKOIO Ipoliecca B OCHOBAaHUM IUIOTHHBI
Ha PacTBOPUMBIX MOPOJaX JIAOOPATOPHO — XU-
MUYECKHUM aHAJIU30M SIBISETCS TPYAOEMKUM U
3aTpaTHbIM METONOM. A TakXe XUMUYECKUN
aHanu3 Mpod B3STHIX U3 OCHOBaHMS IUIOTHUHBI
3aHMMAaeT MHOT'O BPEMEHU. bbICTpO MEHSIOIIHN-
ecsi TUJIPOAMHAMHUYECKHE U TE€OXUMHUYECKHUE
YCIJIOBUSI B OCHOBaHUM IUIOTHHBI, HEBO3MOKHO
OLICHUBATh B PEAIbHOM BPEMEHU J1labopaTop-
HO — XMMUYECKUM aHaIu30M. lpyrumu ciaoBa-
MU aHaJIU3 TEPSET CBOIO aKTyaJIbHOCTb B CBS-
34 C U3MECHUBIIEHCSA CUTYyallMEeH 3a UCTEKIIee
Bpemst. [Ipobnemy ornepaTuBHO MOXKHO pelarh
KOHJYKTOMETPUYECKUM CIIOCOOOM HM3MEpEHUs
[1,2].

C wnenpr0 OCYLIECTBIEHUS OIEPAaTHUBHO-
IO KOHTPOJS 32 TMJIPOr€OXUMUYECKUM PEXHU-
MOM (M3MEHEHUs] MMHEpaIM3ali IPyHTOBBIX
BO/) ocHoBaHusl IIOTUHBI Porynckoit I'DC
corpygaukamu OOO «NELT» u OOO «l'u-
JPOCTEUIPOEKT» pa3paboTaH, HM3TOTOBICH U
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HCIIBITaH OIBITHBIA BApUAHT IKCIPECC — KOH-
nykroMmerpa «NELT».

Konnykromerpa «NELT» mnpenHa3HaueH
JUIs OTIPENIETIEHHS KOHLIEHTPALMK U TEMIIEPATY-
pBI BOHOTO pacTBopa noBapenHoi conu NaCl
(puc. 1). B tabnuue 1 npuBeneHb! TEXHUUECKHUE
xapakrepuctuku koHaykromerpa NELT. Kon-
LIEHTpaLusl OIpPEACIAeTCs IO JIIEKTPOIIPOBO-
JTHOCTH pacTBOPA U3MEPEHHON MHIYKLIIOHHBIM
MetozoM [3-5]. OGmactu NpUMEHEHHS: MOHHU-
TOPUHT COJIEHOCTU IPYHTOBBIX BOJ|, IPOU3BOJI-
CTBa, CBSI3aHHBIE C IPUTOTOBJIEHUEM U UCIIOJIb-
30BaHUEM COJIEBBIX pacTBOpoB. CocToMT U3
JIBYX 4acTel: MOTPYHOTO 30HJa U PETUCTpa-
TOpa, CIYXKalIero JUisi OTOOpaXeHUs U coxpa-
HEHHUs pe3ylbTaroB u3MepeHuid. IlorpyxHou
30H]1 CBSI3aH C PETUCTPATOPOM KabeleM M Mo-
&KeT OBbITh yJaJIéH OT PErucTpaTopa Ha paccTo-
saue 10 100 m. IIpenycmorpeHa BO3MOKHOCTD
KaauOpoBKM MpUOOpa Ha M3MEpEeHUe KOHLEH-
TpallMM JAPYTUX HE arpecCUBHBIX pPacTBOPOB
JIEKTPOJIUTOB.
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Taomuna 1
TexHuueckue xapakrepucTuku koHaykromerpa NELT
HaunmeHoBaHue napameTpos 3HaueHuE NapaMeTpoB
Jlnana3oH n3MepsieMbIX KOHIIEHTpauil 2 +300 r/n
TounocTh n3Mepenus koHueHnTpauu Na Cl +2r1/n
TemrmiepaTypa U3Meps€MOro pacTBopa 10+30°C
TouHOCTH N3MEpPEHUS TEMIIEPATYPhI +0,5°C
WuTtepdeiic morpyxHOro 30H1a Toxosas netist 1 — 100 MA
Wntepdeiic perucrpatopa RS —232
Bpewms nzmepenus 2 cex
[TorpebisiemMast MOLTHOCTb 1 Br
Cpennuil cpok ciryk0bl MOTPY>KHOTO 30HAA 5 ner
Cpennuil cpok ciryk0bl perucrparopa 10 ner
JlninHa nuH(popMaIMOHHOTO Kabess Jlo 100 m
Macca norpy»Horo 30H1a 850r
["aGapuTsl MOrpy>KHOTO 30H]1A 301 x 34 Mmm
["abGapuTsl perucrparopa 140 x 100 x 30 MM
[Turanue npubopa Bcerpoennoe, 12 B
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Konnykromerp «NELT» wucnons3yer To-
POMAAIBHBINA CEHCOP, KOTOPbIA HE UMEET DJIEK-
TpoaoB. M3mepeHue 3IEeKTPOIPOBOIHOCTU
MIPOUCXOUT CIEAyIoImMM obpazom (puc. 2). B
BO30Y>KAAIOIIEM TOPOUJE TEHEPUPYETCs Tepe-
MEHHBI CUHYCOMJAIbHBIA MAarHUTHBIA MOTOK
C TIOMOIIbIO BBICOKOCTAOMJIBHOTO TeHeparopa

CHUHYCa M YCUJIMTENA MoIIHOCTU. Eciin BHYTph
TOpOMJIAa IIOMAJAET 3aMKHYTas IPOBOASILIAS
cpena (pactBop NaCl), To B 3TOM cpeae UHIY-
nupyercst (HaBOAUTCS) IEPEMEHHBINA TOK. DTOT
TOK OXBAaThIBaeT 00a TOpoua — U BO30yKIaro-
LU U 4YyBCTBUTEIILHBIN.

avcnnen c, r/n [ N3Y rabnuya
t°C c,r/n cos ¢p/KoHUY-A
l\./' .'.\ g
sin ycunutens xeappartypHuli |—n® ycun:Tenb cos ¢
reHepartop MOWHOCTH | —  AeTekTop cos ¢ ®oHY
4 ..-Ar"—“\.l
3 AaTumK
NNacTUKOBLINA Temneparypbi

KOXYX \

uccnegyemblin —=
pacTBop ——=
BXxoA

— uccnegyembin
——= pacTBop
— = BbIXOA

reHepupyowmmn

Topoua

YyBCTBUTENbHbLIN
Topoua

Puc. 2. Cmpyxmypnas cxema koHOykmomempa

UyBCTBUTEIBHBIN TOPOU]T pAOOTAET B PEIKH-
Me TpaHcopmaropa Toka. Ero BeIxon mpormop-
LMOHAJIEH TOKY, TEKYILIEMY B )KUJIKOCTHOM BHUT-
ke. B o6mem ciydae umeercst o0t ¢ha3oBbIi
CIABUT ¢ MEXIY BO30YXKJIECHHBIM U MPHUHSATHIM
curHaiioMm. KBajpaTypHblii JIE€TEKTOP BbIIEIS-
€T CHUTHaJl MPONOPLUOHAIBHBINA MPOBOJUMO-
CTH Sind U cOS$ U BBIBOAUT UX HA WMHAUKATOD
B pexume «IkpaH 2» (puc. 3). s nomydeHus
KOHIIGHTpallM B IpaMMax Ha JUTP, CUTHAI
cos(, BMECTE C TEKyIIeH TemIeparypou Moj-
CTaBJIsIeTCsl B TaOJIMIy KOHIIEHTpALUMH, pa3Me-
ménnyto B [13Y(mocTossHHOM 3amoMHuHAIOEM
YCTPOMCTBE) peructparopa. MctuHHoe 3Hadve-
HUE KOHIIGHTpallMM BMECTEe C TemIepaTypoi
O0TOOpaKaIOTCS Ha AUCIUICE peKuMe «DKpaH1»

(puc. 3).
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Puc. 3. Dnemenmul ynpasnenus pecucmpamopa
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Peructparop uMeeT CleayIonme IeMEHThI
ynpasieHus: 1 - TyMOiep BKIIOYSHHUS/BBIKITIO-
YeHHUs; 2 - pa3bEM MOJKIIOYCHUS U3MEPUTEIb-
HOTro 0JIOKa;

3 - KUJIKOKPUCTANIMYECKUN nucruiei; 4 -
KHOTIKa TPOBEJICHHUsI MU3MEpEeHHs; 5 - KHOIIKa
MEPEKITIOUEHHS pekuMa 0ToOpakeHUsT HHGOP-
MaIHH.

IIpu paccMOTpeHMH U CPAaBHEHUH KOHIYK-
tomerpa «NELT» ¢ Bexymumu 3apyOeKHBIMU
aHanoramu npousBonuteneii ABB, HashLange,
EndressHauser, Hy>)kHO UMeTh B BUY CIEAYIO-
uiee:

* KOMIUJIEKTHI MPUOOPOB JAHHBIX KOMITAHUH
JUIE M3MEPEHUS DJIEKTPOIPOBOTHOCTU CO-
CTOAT U3 CEHCOPOB (CaMUX JaTYUKOB) U Ipe-
oOpa3oBarenell (TpaH3MUTTEPOB), KOTOpHIE
oTOOpaXaroT pe3ynbTarsl. JlTuHa coenuHu-
TEJILHOTO Kalelss y 3TUX MpuOOpoB Bceraa
MeHee 30 M, MOCKOJIBKY aHAJOrOBBIE CHUI-
HAaJIbl, UIIyIIUE TI0 3TOMY KaOelto, 4yBCTBU-
TEJIbHBI K HABOAKAM U TIOMEXaM.

IOTrpy>KHOU 30HJ KoHaykromerpa «NELT»
SABIISICTCS U(PPOBBIM CEHCOPOM M JOIYCKa-

Puc. 4. Kopnyc noepyscrnozo 30n0a

61

€T yJdaJIeHue OT PErucTparopa Ha paccTos-
uue 6onee 100 M o unTepdeticy uudpopoit
TokoBo# neriu. [lutanue 3ou1a u uuopma-
LU OT HETO UCIIOJIB3YET JIByXIIApHbIN Telle-
¢dounnslii mposoa TII 724, koTopslit K TOMY
K€ CIIy’KUT U CUIIOBBIM TPOCOM.

NUTaHUE NPHOOPOB BHIIICYKA3aHHBIX KOM-
NaHWi OOBIYHO OCYIIECTBISIETCS HAIpsDKe-
nuem 220 wim 36 B, npu norpebnsemoii
momuiHoctu 6onee 10 Br.

konaykromerp «NELT» nuraercs Hanpsixke-
HueMm 12 B mpu nmorpebiseMoil MOIIHOCTH
MmeHee |1 BT.

Koncrpykumus mnorpys:kHoro 3onaa. Ilo-
I'PY’KHOM 30HJ COCTOMT W3 METaJNINYECKOIro
KOpITyca, NIEKTPOHHON 4acTu U FepMETU3HPY-
IOLLETO HAIIOJIHEHUSI.

Mertannuueckuil kopiyc (puc. 4) coCTOUT
u3 TpEX ANMEMEHTOB — TPyObl U JBYX LITYIE-
POB, HAKPY4HMBaEMbIX Ha TPyOy ¢ 00€UX CTOPOH.
CHapyXH U U3HYTPU METAJUIMYECKUN KOPILyC
IIOKPBIT BOJOCTOMKOM 3MOKCUIHON SMAJIBIO.

DNeKTpoHHas YacTh (PUC. 5) BKIIOYAEeT B
ce0st MHIYKTUBHBIN ceHcop (1),MuKponpoiec-
COpHOE yCTPOMCTBO (2), AaTYUK TeMIepaTypbl
(3) u BuTyIO NIApY

COCIMHUTEIIbHBIX MPOBOAOB (6), BEAYIIUX
K perucrparopy. HIyKTUBHBIN CEHCOp pearu-
pyeT Ha M3MEHEHHE KOHIIEHTPALMH PacTBOpa
ANEKTPOIUTA U HAXOJIUTCS CHAPYKH METaJlIu-
yeckoro kopryca. COCTOUT UX ABYyX KOJIELl UH-
JYKTUBHOCTHU

3QJIMTHIX 3MOKCUJIHBIM KOMIIayHJIOM (pHcC.
2).

MukponpoueccopHoe yCTpOHCTBO OTBEYa-
eT 3a 00paboTKy M mepeaayy Ha perucTpaTrop
00pabOTaHHOTO CHUTHAJa OT WHIYKTUBHOTO
CEHCOpa. YCTPOMCTBO PACHOJIOKEHO B METAII-
JMYECKOM KOpIyce, 3allMIIAloUIMM €ro OT
BHEILIHUX BO3JICHCTBUI — BBICOKOIO JIaBJICHUS
Y TIOTa/IaHMs )KUJIKOCTH. JlaTurk Temneparypbl
BMECTE€ C MHUKPOIPOLECCOPHBIM YCTPONCTBOM
PacIoJIOKEH B

METAJNINYECKOM KOPITyCE.
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I'epmetusupytomiee HarojgHeHue (puc. 5)
CIIy’KUT JUIsl 3aIIUTHI SJICKTPOHHOM YacTu JaT-
YMKa OT IOMNaJaHMs >KUAKOCTH H3BHE. BHy-
TPEHHOCTb TPYOBI, BMECTE C MUKPOIIPOLIECCOP-
HBIM YCTPOWCTBOM M JIaTYUKOM TEMIIEPaTyphl,
3amonHeHa mnapadunom (4). BHyTpeHHOCTH
000UX IITYLEPOB U Pe3bOOBBIX COCIMHEHUN
3aMl0JIHEHA SMOKCHIHBIM KommayHiaoMm (6). B
TopIax TpyObl ¢ 00EUX CTOPOH UMEIOTCS PE3U-
HOBBIE NPOKIAAKU (7) ¢ Mpope3siMH JJIsl TIPo-
BOJIOB, CIIy)Xalllue IOMOJHUTEIbHON repMeTH-
3a1ueil MeCT COeIMHEHUH ITYLEPOB C TPYOOil.

Memoouka kanubpoeku KoHOyKmomempa
«NELT» na usmepenue NaCl. [TpuGop MoxeT
OBITh POKAJIMOPOBAH HA M3MEHEHHE KOHIICH-
TpaLUU JIOOBIX HE arpecCHBHBIX PACTBOPOB
ANEKTPoNINTOB. Jlanee onmuchIBaeTCs METOAMKA
KaauOpoBKU prOOpa Ha BOJHBIE PACTBOPHI 10-
BapenHoi coiu (NaCl).

TpeOGoBanust K U3MEPUTEIBHON SUYEHKE MU-
HUMabHbIE (pUC. 6 U 7). OHAa MOXET OBITH U3
mo60ro Matepuaa, IIIaBHOE YCIOBUE — 3a30D
MEX]ly U3MEPUTEIbHBIM KOJBIIOM U CTEHKAMHU
cocy/a JIOJKEeH ObITh He MeHee 15 MM U B OT-

BCpPCTHUU KOJIbIIa HC AOJDKHO HAXOAUTHCA I10-
CTOPOHHUX MPCAMETOB, I'PA3U WJIN ITY3bIPHKOB
BO3yXa, NPUCYTCTBUC KOTOPBLIX HCKAXKACT pC-
3YJIbTAThbL HSMCpCHHﬁ.

Puc. 5. Cxema pacnonoowcenus snemenmos
NO2ZPYIACHO20 30HOA

Puc. 6. H3mepumenvuas siuetixa ¢
KOMbYOM KOHOYKMOMempa

Puc. 7. U3mepumenvuas siuetixa na
80051HOU DaHe co 1bOOM
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HcnbiTanus KOHIyKTOMETpa. M3mepsuiach — 3ynbTaThl U3MEPEHUH MpUBEACHBI B Tabnuie 2
CepHsl paCTBOPOB ITIOBAPEHHOM COJIM U3BECTHON M HA PUCYHKE 8.
KOHLIeHTpauuu npu temneparype 22 °C. Pe-

Ta6nuua 2
[TorpenHoCTh KOHAYKTOMETPA B 3aBUCUMOCTH OT KOHI[EHTPAIIUN
Konnentpanus uctunnast, r/n | Konnenrtpanus nusmepennas, r/n | IlorpenrHocts, %

10 11 10

30 31 3,3

60 62 3,3

120 124 3,3

180 180 0
240 244 1,7

300 320 6,7

Wcxons U3 nmomyyeHHBIX JaHHBIX ObUTO TpH-  3,3%. Pe3ynbTaTsl HCHIBITAHUN KOHIYKTOMETpa
HATO pEIlIeHNEe YMEHBIIUTh 3HaYeHUsI cOs ¢, 3a- ¢ Tabnuiei cosd, ymeHbleHHoH Ha 3,3% mpu-
muThie B Tabnuiy [13Y npubopa, Ha BenMMUMHY  BEACHBI B TaOIHIE 3.

Tab6muna 3
[TorpenHOCTh KOHAYKTOMETPA B 3aBUCUMOCTH OT KOHIIEHTPALIUU

Konnenrparust uCTHHHAS, T/11 KonnenTpanus usmMepeHHasi, r/i [TorpemnocTs, %

10 9,5 -5

30 30 0

60 61 1,67

120 120 0

180 178 -1,11
240 234 -2,5
300 310 3,33

rE e peress, 9%

/ B i
20 / Ik \\J/

a0

-6.0

Puc. 8. Beruuuna noepewnocmu xonoykmomempa NELT 6 3asucumocmu
om konyenmpayuu pacmeopa NaCl npu memnepamype 21°C
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BriBoabI

Pazpaboran MUKPONPOIIECCOPHBI  KOH-
JTYKTOMETP KOHTPOJS COJIEHOCTU BOABI
«NELT» u ero ynyumieHHast MOAU(UKAILUSL
«Kanbmapy, nozposstonisis usmepsats YOI
B nuana3one 0,2-600 MCm/cM ¢ TOYHOCTBIO
+0,1 MCM/CcM 1 KOHIICHTPAIMIO TIOA3EMHBIX
MUHEpAJIU30BaHHbIX BOJ B auanaszone 0,2-
300 r/a ¢ Tounocteio £ 0,1 /1.

Coznan morpyxHoi 30u1 (ITUIT) xoHayK-
TOMETP, KOTOPBIN SBISETCS HUPPOBBIM aB-
TOHOMHBIM TPHOOPOM C YHUBEPCAIHHBIM
uHTepdeiicom, paboTaommM € JIOOBIMU
YAAJICHHBIMH PETUCTPATOpaMH WM B CO-
cTaBe ceTd Ha paccrosHuu Oomee 100 m.
[IpenycmoTpeHa BO3MOXHOCTh aBTOMATH-
3MPOBAaHHON KaJMOPOBKHU 0e3 MPUMEHEHUS
CIIO)KHOTO 00O0pYyIOBaHUsA. DTO TMO3BOJISET
HCCIIE/IOBATENI0 CAMOCTOSTEIBHO CHOPMHU-
pOBaTh HOBYIO MaT€MaTHUYECKYI0 MOJEIb
JUIsl pacyeTa KOHIEHTPAIUX IPOU3BOJIBHBIX
AIIEKTPOJIUTOB.
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Hasnarmoes C.K. OneHka B3anMoAcHCTBUS
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30HJA - KOHAYKTOMETPU NELT. KUCMMU 1.
TAXUSA, UCTEXCOJI BA O3MOUAI

Hasenamwoes C.K.

Annomamcus: 6ucép mascugpomu GUIUKUIO XUMUSGUU MAXTYIXO0U IACKIMPOTUNMIL
8a 00X0U WYPU 3ePUAMUHE OO YCYAX0U X03UPAZAMOHU KOHOYKIMOMEMPH MYatisin Kap-
oa mewasano. Jlap mMakona maxusu ycyau Myocupu dKCAPecci 6a cOXManu 0acmeoxu
YEHKYHUU KOHOYKMOMempi 6apou Hazopamu maziuupéouu pesicumu 2uopoeeoxumMukuu
maxKypcuu capoamno oap yuHcxou Maxiyaumasanoa oappaci mewasao, Ku UMKOH Me-
ouxao aiomamxoe capueaxmii Myaisan kapoa wasamod, Ku 6a bexamapuu Gavousmu
00anb0p Mmaxouo MexKyHano ea O6a neweyuu Xoaiamxou QasKynio00a UMKOH Meouxao.
Konoyxmomempu maxusutyoa umKon meouxao, Ku YeHKYHUU IAeKMPo2y3apoHuu 0ap
ooupau eaceu KOHCEHMpAmcusiu Maxayixou o0i 3y0 4eH Kapoa wasao 6a UHUYHUH YeH-
KYHUXO0 Xam 0ap Myuoxuoaxou peyau caxpoi 0ap umadbakau nbe3omempii 8a xam oap
xatamu KOMIIeKCX0U A8MOMAmuu YeHKYHI 6apou Hazopamu 0OUMi 2y3apoHudd wda-
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sano. Unuynun oap maxkoia ouazpammau cxXemamuxi, npuHcUnu Kop, aghzamusamxo, xXy-
CYCUsImxou MmexHuKki 08apoa uyoaacm.

Kanuososcaxo: Konoykmomemp, snexmpo2y3apoui, mopouou xaccoc, 30H0u 2yma-
8ap, KOHCEHMPAMcust, MOHUMOPUHe, CAOMKYHAHOA, XYYpau YeHKYHI, KatuoposKda.

PROBE - CONDUCTOMETER NELT. PART 1.
DEVELOPMENT, MANUFACTURE AND TESTING

Davlatshoev S.K.

Annotation: many physicochemical characteristics of electrolyte solutions and
underground saline waters are determined by modern conductometric methods. The
article discusses the development of a modern express method and the creation of a
conductometric measurement device for monitoring of changes in the hydro-geochemical
mode of the foundation of a dam on soluble rocks, allowing timely identification of signs
threatening the safety of the functioning of the structure and forecasting emergency
situations. The developed conductometer makes it possible to quickly measure the specific
electrical conductivity in a wide range of concentration of aqueous solutions, conduct
measurements as in field mode observations in a piezometric network as well as part of
automated measuring systems for continuous monitoring. It also provides a schematic
diagram, principle of operation, advantages, technical characteristics.

Keywords: conductivity meter, electrical conductivity, sensitive toroid, immersion
probe, concentration, monitoring, recorder, measuring cell, calibration.
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30HA - KOHAYKTOMETP NELT. YACTD 2. HAXOKJIEHHWE
KOHLIEHTPALIMOHHON U TEMIIEPATYPHOIM 3ABUCUMOCTH
SJEKTPOITPOBOJHOCTHU

Hasenamuwoes C.K.
Hncmumym 600nwix npobem euoposuepeemuxu u sxonoeuu HAHT

Annomauun: nabniooenus 3a pazeumuem GU3UKO-XUMUYECKUX NPOYeCcco8 8 OCHOBA-
HUU NIOMUHBL HA PACMEOPUMBIX NOPOOAX 1AOOPAMOPHO — XUMUUECKUM AHATUIOM 65~
emcsi mpyoOOEMKUM U 3aMPAMHBbIM MEMOOOM, MAKICe XUMUYECKUN aHATU3 NPOO 835MbIX
U3 OCHOBAHUSI NJIOMUHbL 3AHUMAEM MHO20 épemenu. bvicmpo mensaowuecs 2udpoouna-
MUuyecKue u 2eOXuMudecKue Yciosusl 8 OCHOBAHUU NJIOMUHbL, HEBO3MONMCHO OYEHUBAMb 8
DpeanvHom 8pemMeHy  1abopamopHO — XUMUYECKUM AHATUZOM. [[pyeumu c1o8amu aHamu3
mepsiem c80l0 aKmyaibHOCMb 8 C653U C USMEHUSUIENCs cumyayueti 3a ucmeKuiee epems.
IIpobnemy onepamueno ModxicHO peuams KOHOYKMOMemMpU4ecKum cnocobom usmMepeHus.
Konoykmomemp nozeonsem onepamugno usmepsamv yOenvHyIO 91€KMPONPOEOOHOCHb 8
WUPOKOM OUanazone KOHYeHmpayuu 600HbIX pacmeopos. Takowe npueedenvl Memoouxa
HAaxXodcOeHUs: KOHYEeHMPAYUOHHOU U MeMNEPAmypHOU 3a8UCUMOCIU ILeKMPONPOBOOHO-
cmu, CpasHeHue IMNUPUYECKOU U paciémHuori 3a8UCUMOCmell 21eKmponposoOHOCMU PAC-

meopa, a makce Mamemamuieckas Mooenb QYHKYUOHUPOBAHUSA KOHOYKIMOMempd.
Knroueswvie cnosa: konoykmomemp, 21eKmponposoOHOCHb, KOHYEHMpayus, MOHUMO-
puHe, NIOMUHA, 2UOPO2EOXUMUYECKUL PEICUM, CONe8OLU pacmeop, memnepamypa.

PazpaboTka KOHIYKTOMETPHUECKOTO METO-
J1a ¥ mprOopa J171sl BEACHUS PEKUMHOTO HAOIIO-
JICHUS 3a U3MEHEHHUEM THUIPOre0XUMUYECKOrO
peXrMa B OCHOBAaHUU IUIOTHHBI HA PacTBOPH-
MBIX II0PO/IaX B peajbHOM MacluTabe BpeMeH!U
u obecriedeHust 6e30MacHOro (PyHKIIMOHUPOBA-
HUS IUIOTUHBI, YITyYIIEHHE METPOJIOrMYeCKHX
XapaKTePUCTUK MPUOOPOB KOHTPOJIS YACIbHOU
anexkTpudeckon mpoBoauMoctu (YIII) kuakux
cpel 3a CU€T yBEJIMYEHHS] YyBCTBUTEIBHOCTHU
[IEPBUYHOIO M3MEPUTEIBLHOIO Ipeodpa3zoBare-
ast (ITMIT) u Ha ero ocHOBe pa3paboTKa aBTO-
MaTU3UPOBAHHOM CHUCTEMBI THAPOT€OXUMUYE-
CKOI'O MOHUTOPHHTA MO BBISBIECHUIO IPU3HAKOB
yIpo3bl 0€30IIaCHOCTH COOPYKEHHUS U IIPOTHO-
3UPOBAHUA YPE3BbIYANHBIX CUTYALINH SBISECTCS
akTyasbHOH [ 1,2].

C uenbl0 OCYLIECTBIEHUS OIEpPAaTHUBHO-
ro KOHTPOJS 32 TMJIPOr€OXUMUYECKUM PEXHU-
MOM (M3MEHEHUE MHHEpalIMU3allKi I'PYHTOBBIX
BOJI) OCHOBaHMs IUIOTHHBI PoryHckoit I'9C
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corpyaaukamu OOO "NELT" u OOO "T'uapo-
CHEHIPOCKT" pa3paboTaH, U3TOTOBJIEH U UCTIbI-
TaH OMNBITHBIA BapUAHT IKCIPECC — KOHIYKTO-
metpa «NELT» [3-5].

Jns HaxOKAEHUS 3aBUCUMOCTH MMOKA3aHMI
koHaykromerpa «NELT» oT koHueHTpaiuu
pactBopa NaCl, ObUTO TPUTOTOBICHO BOCEMb
CTaHJAPTHBIX PACTBOPOB IMOBAPEHHOM COJHU C
koHneHTparueit 10, 30, 60, 120, 180, 240, 300
u 340 r/mn.

PacTBOpBI rOTOBMIMCH M3 MHUILEBON MOBa-
PEHHOM COJIU MapKu « IKCTPa» C COACPIKaHUEM
NaCl 99,7%. [yis pacTBOpeHHs HUCIIOIH30Ba-
J1aCh BOJIOIIPOBOIHAS BOJIA OOIIEH KECTKOCTHIO
2 Mr-3KB/JI.

[Ipy mocTOSsHHOM KOMHATHOM TEMIIEPATYpPE
Moo4YepEéNHO OBLITU MPOMEPEHBI BCE PACTBOPHI
Y BBISIBJICHA 3aBUCUMOCTbH IMOKa3aHUM npudopa
OT KOHIeHTpanuu. KpuBas 3aBUCUMOCTH TpHU-
BeZleHa Ha puc. 1. Kak BUgHO U3 pUCyHKa, KpHU-
Basi UMEET HKCTPEMYM B pallOHE KOHIIEHTPAIUU
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300 r/7. DTO 3HAYMT UYTO BBIIIE KOHIIEHTPA-
1 300 /11 HEBO3MOXKHO TOUHOE OMPEIEIICHNE
COJIEHOCTU JaHHBIM METOOM.

3Ha4eHUs! NIEKTPONPOBOAHOCTH U OTpaxa-
IOLIYI0 €€ 3HaYeHUs COS ¢ CHIIBHO 3aBHUCST OT
U3MEHEHUN Temneparypsl. s omnpeneneHus
9TOM 3aBUCUMOCTU IOHAJO00MWIOCH CHATH He-
CKOJIBKO KOHLIEHTPALIMOHHBIX KPUBBIX IIPU pa3-
JMYHBIX TEMIIEpaTypax.

W3mepenuss NpoBOAMINCH B JUHAMUKE,
MEJIEHHO HarpeBas WM OXJIaKJ1as MCXOAHBIN
pactBop. U1 HaAXOXKICHUA TEMIEpaTypHOU
3aBUCUMOCTHU JUIsl TEMIEPATYp BbIIIE KOMHAT-

S S R

.\\& .

L

00 220 ™o

HOMH, siYeliKa C pacTBOPOM HarpeBajiach Ha BO-
nsHoit 0ane Boimre 30 °C, u3piManach U3 BOIS-
HOW 6aHU U IO Mepe OCTHIBAHUS 10 KOMHATHOU
TeMIIepaTypbl CHUMAJINCh MOKa3aHUs Ipudopa
c u"repsaiom 0,5 °C.

JUisi HaxOXIEHUs TEMIEPATypHOU 3aBU-
CUMOCTH JUIsl TEMIIEpaTyp HW)KE€ KOMHATHOM,
sguefika C PacTBOPOM OXJIAXk/JaJach JIbJIOM Ha
BomsgHol Oame Hibke +10 °C, u3pIMajgach U3
0aHuM U MO Mepe HarpeBaHusi 10 KOMHATHOU
TeMIIepaTypbl CHUMAJINCh MOKa3aHUs Ipudopa
¢ u"repsaiom 0,5 °C.

2%3
I S B M g == S

2207 230 260 %0 300 320 380

Puc. 1. 3asucumocmo 3nauenuil cos ¢ om xonyenmpayuu NaCl
npu memnepamype 21°C

JI14 oy 4eHust JOCTOBEPHBIX PE3yJIbTaTOB,
U3MEHEHUE TEMIEpPaTypbl JOHKHO IPOUCXO-
IUTh OYEHb MEJICHHO, CO CKOPOCTbBIO He Ooriee
10 MmuH/Tpaa, 9To0bI TPUOOP LEITUKOM YCIIEBAI
IIPOrPETHCS WK OXJIAJAUTHCS.

Pesynbrarel u3mMepeHU IpenCTaBICHbl Ha
puc. 1. Mcxons u3 pucyHka ObLIO cIeIaHo 3a-
KIIIOUECHHE:

1. TemnepaTypHble KpUBbIE IOAOOHBI U OT-
JMYAIOTCS TOJIBKO YIJIOM HAKJIOHA K OCSIM KO-
OpAMHAT;

2. yroja HakJIOHAa WU3MEHSETCA JUHEHWHO B
TemneparypHoM auanasone 8-21 °C u Henu-
HEeNHO npH TeMiieparypax cbiuie 21 °C;
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3. 3Has TOYHYIO 3aBUCHMOCTH YIJIa HAKJIO-
Ha KpUBOM OT TeMIepaTypbl MOXKHO BBICTPOHUTH
BCE MPOMEXYTOUYHbIC KPUBBIE CMEIIEHUEM pa-
HEe M3MEPEHHBIX TOYEK, 03 MPOBEACHUS JI0-
MOJTHUTEIBHBIX N3MEPEHHIA.

JIist HaxOXKIeHHsT TEMIIEpaTypHOM 3aBUCH-
MOCTH yIJIa HaKJIOHA KOHIIEHTPAIIMOHHON KpH-
BOI OBLIIO MPOBEZCHO UCCIIEIOBaHUE COS pac-
tBOpa NaCl

koHueHtparmu 180 /1 B [uanazone Temiie-
patyp 20 - 30 °C.

Pesynbrarsl npusenenst Ha puc. 2. [Toctpo-
€Ha KaMOpoBOYHAas TabIuIIA.
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OcHoBbIBasiICb  Ha
JaHHbIX JUIs TeMieparypsl 21°C n

BEJIMYUHE CMCILCHUS HAWJIEHHOM II0 pHU-
CYHKY 2, ObUIM IPOCYUTAHBI OCHOBHBIE 7 TOYEK
JUIS TIPOMEKYTOUYHBIX KPUBBIX KOHIICHTpaIui
npu mare 0,5°C. JIng kaxmoit kpuBoil ObLI1O

HaﬁﬂeHO MAaT€MaTn4dCCKOEC OIMMCAHUC C ILCJIBIO

SKCIICPUMCHTAJIbHBIX

EF B ¥ B ¥ B

I

?

o 20 0 0 LS 100 120 140 150

HaXOKIEHMsI IPOMEXYTOUHBIX 3HaueHuil. Kpu-
BbI€ OMUCHIBAIOTCS MOJIMHOMUAIBHON (PyHKIH-

il BTOPOTO MOpsiIKa CIESITYIOLIETo BUIA:
cosp=-ac2+bc+d
rie ¢ — koHueHrtpauus pactBopa NaCl; a,
b, d — ko3¢ duIMEeHTHI.

180 xo pr Je0 260 280 300 0 30 60 E o

v a5

Puc. 2. 3asucumocmo snauenuti cos ¢ om xonyenmpayuu NaCl npu pasnvix memnepanypax

B Tabmuue 1 u 2 npuBOAsATCS OCHOBHBIE
TOYKH KOHLIEHTPAL[MOHHBIX KPUBBIX U MOJUHO-

MUaJIbHBIE (PYHKIUH Ui KaKIOW TeMmIepary-
pBL.

Tabnuua 1
bazosrie Toukn KOHICHTPAIMOHHBIX KPUBBIX

T,°Cc [ 210 | 21,5 | 220 | 225 23,0 23,5 24,0 245 | 250
C,r/n Coso

100 | 19 | 1925 | 1942 | 1958 | 19,67 | 19,83 | 2008 | 20,17 | 2033
30,0 | 48 | 48,69 | 49,15 | 49,60 | 49,83 | 5029 | 5098 | 5121 | 51,67
60,0 | 88 | 8931 | 90,19 | 91,06 | 91,50 | 9238 | 93,69 | 94,13 | 95,00
120,0 | 151 | 15327 | 154,78 | 156,29 | 157,04 | 158,55 | 160,82 | 161,57 | 163,08
180,0 | 198 | 201 203 205 206 208 211 212 214
240,0 | 232 | 235559 | 237,99 | 240,39 | 241,58 | 243,98 | 247,57 | 248,77 | 251,17
300,0 | 253 | 256,94 | 259,56 | 262,19 | 263,50 | 266,13 | 270,06 | 271,38 [ 274,00
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ba3oBbie TOUKM KOHLEHTPAIIMOHHBIX KPUBBIX ( IPOJIOKEHHE)

Tabmuna 1

T,°C | 255 | 260 | 26,5 | 270 | 275 | 280 | 285 [ 290 | 295 | 300
C,r/n Cos ¢
10,0 | 20,42 | 20,50 | 20,58 | 20,67 | 20,75 | 20,92 | 21,08 | 21,25 | 21,42 | 21,58
30,0 | 51,90 | 52,13 | 52,35 | 52,58 | 52,81 53,27 | 53,73 | 54,19 | 54,65 | 55,10
60,0 | 95,44 | 9588 | 96,31 | 96,75 | 97,19 | 98,06 | 98,94 | 99,81 [ 100,69 | 101,56
120,0 [ 163,84 | 164,59 | 165,35 | 166,10 | 166,86 | 168,37 | 169,88 | 171,39 | 172,90 | 174,41
180,0 [ 215 216 217 218 219 221 223 225 227 229
240,0 | 252,36 | 253,56 | 254,76 | 255,96 | 257,16 | 259,55 | 261,95 | 264,34 | 266,74 | 269,14
300,0 | 275,31 | 276,63 | 277,94 | 279,25 | 280,56 | 283,19 | 285,81 | 288,44 | 291,06 | 293,69
Tabmuna 2
YpaBHEHHUSsI KOHIIEHTPALIMOHHBIX KPUBBIX
Temneparypa, °C VYpaBHeHHe

10,0 cosp =-0,0013¢* + 0,8575¢ + 4,6998

10,5 cosp =-0,0013¢* + 0,8845¢ +4,7718

11,0 cosp =-0,0014¢%*+ 0,9115¢ + 4,8437

11,5 cos@ =-0,0014¢c? + 0,9386¢ +4,9156

12,0 cosp = -0,0014¢? + 0,9656¢ + 4,9875

12,5 cosp = -0,0015¢2 + 0,9926¢ + 5,0595

13,0 cosg =-0,0015¢*+ 1,0197¢c + 5,1314

13,5 cosp =-0,0016¢* + 1,0467¢ + 5,2033

14,0 cosg =-0,0016¢* + 1,0737¢ + 5,2752

14,5 cosp =-0,0016¢* + 1,1008¢ + 5,3472

15,0 cosp =-0,0017¢*+ 1,1278¢c + 5,4191

15,5 cosp =-0,0017¢% + 1,1548¢ + 5,491

16,0 cosp =-0,0017¢> + 1,1818¢ + 5,5629

16,5 cosp = -0,0018¢> + 1,2089¢ + 5,6349

17,0 cos@ =-0,0018¢? + 1,2359¢ + 5,7968

17,5 cosg =-0,0019¢* + 1,263¢ + 5,7787

18,0 cosg =-0,0019¢* + 1,29¢ + 5,8506

18,5 cosp =-0,0019¢* + 1,317¢ + 5,9226

19,0 cosp =-0,002¢? + 1,344 1c + 5,9945

19,5 cosp =-0,002¢* + 1,3711c + 6,0664

20,0 cosp =-0,002¢? + 1,3981c + 6,1383

20,5 cosp =-0,0021c? + 1,4252¢ +6,2103

21,5 cosp =-0,0021¢> + 1,4742¢ + 6,3406

Tabmuma 2

ypaBHeHI/IH KOHICHTPAUNOHHBIX KPUBBIX (HpO,Z[OJ'DKCHI/IC)

Temneparypa, °C

YpaBHeHue

22,0

cosp =-0,0022¢* + 1,4888¢ + 6,3796

22,5

cosp =-0,0022¢* + 1,5035¢ + 6,4185
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23,0 cos@ =-0,0022¢* + 1,5108¢ + 6,438

23,5 cos@ = -0,0022¢? + 1,5254¢ + 6,477

24,0 cosp =-0,0022¢* + 1,5474¢ + 6,5354
24,5 cosp =-0,0023¢% + 1,5547¢ + 6,5549
25,0 cosp =-0,0023¢*+ 1,5767¢c + 6,6133
25,5 cosp =-0,0023¢% + 1,5767¢c + 6,6133
26,0 cos@ =-0,0023¢? + 1,584¢ + 6,6328

26,5 cos@ =-0,0023¢? + 1,5913¢ + 6,6523
27,0 cos@ =-0,0023¢? + 1,5987¢ + 6,6718
27,5 cos@ =-0,0023¢? + 1,606¢ + 6,6913

28,0 cos@ = -0,0023¢? + 1,6206¢ + 6,7302
28,5 cos@ =-0,0024¢* + 1,6353¢ + 6,7692
29,0 cosp = -0,0024¢* + 1,6499¢ + 6,8081
29,5 cosp = -0,0024¢* + 1,6646¢ + 6,8471
30,0 cosp =-0,0024¢* + 1,6792¢ + 6,8861

J1J1s KasK10TO YpaBHEHHSI OBLTH PACCUNTAHBI
BCE BO3MOXKHBIC 3HAUCHHUsI COS) B JHAITa30HE
KoHIIeHTparwit 2-320 1/11 1 cocTaBieHa Ta0IH-

11a KOHIICHTPAIM, COOTBETCTBYIOIIMUX 3HAUE-

300 1

250 1

200 4

100 A

0
0 50

Puc. 3. Konyenmpayuonnas zasucumocmso cos 6 ouanazone 10-30°C ¢ wazom 0,50 ¢

o

100 150 200 250
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HUSM cos ¢ B nuanazone temnepatyp 10-30°C
¢ maroM 0,5°C. JlanHas Tabnuia OblIa mmome-
mieHa B [13Y kongykromerpa (puc. 3).
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Jlnst cpaBHEHUS OMIIMPUYECKOM M pac-
YETHOM 3aBUCHUMOCTH 3JIEKTPOIPOBOAHOCTH
pactBopa NaCl oT KOHIEHTpaluu B3ATa KOH-
LIEHTPALMOHHAsl 3aBUCUMOCTB JJIEKTPOIIPOBO-
nHoctu npu Temneparype 21 °C u e€ Teopetu-
YEeCKOE OMMCAHUE MOJTMHOMHAIBHON (PyHKIHEH
BTOPOrO IOpsIJIKa:

cos ¢ =-0,0021c 2 + 1,4522¢c + 6,2822

I7€ COS ¢ — BIEKTPOIPOBOJHOCTH PACTBO-
pa NaCl, ¢ — xonnenrpanus pactsopa NaCl.
I'padmueckuii pe3ynprat n300paxxEéH Ha
puc. 4. Ha nuarpamme 3aMeTHO, 4TO MOJIMHOM
HE TOYHO OMNHUCHIBACT MCXOJAHYIO (DYyHKIIMIO.
Ommbku MakcUMaJIbHBI B Toukax 10, 60, 150
- 270 r/n. Benu4uHbI MOTPENIHOCTEN MPHU pa3-
JMYHBIX KOHLEHTpAIMSIX pacTBOpa IOBapeH-
HOW COJIM, IPe/ICTaBICHbI B TabnuLe 3.

Tabmuma 3

PacxokeHre HCTUHHBIX M BBIYMCIIEHHBIX 3HAUEHUHN 3JIEKTPOIIPOBOIHOCTH
B 3aBUCHMOCTH OT KOHIIeHTpanuu pactBopa NaCl

KonuenTparus, r/n Cos ¢ Cos @ [MorpemrHocTs,
HUCTUHHBII Pacuetnbrit %
10 19 20,59 8,4
30 48 47,96 -0,1
60 88 85,85 -2,4
120 151 150,31 -0,5
180 198 199,64 0,8
240 232 233,85 0,8
300 253 252,94 0
260 ] TTT I S
240 + T l
220 + +— :
N e B T LA N NN BN A . .
‘7 - -
e O e + - ————
80 +— ,_:ér._ »*Lﬁ -».i- — l | —e j
RESSS ES S BN RN S EREESSER
| | ! { |
- 1 1 I T 1T 1T 11T
. I S A A i i i
, | i | R N R -
Puc. 4. Dunupuuecxas u pacuemnasn snexkmponpogoorocms npu 21°C.
BuiBoabI npubopa «NELT». Ilpu 3ToM auana3oH usme-

1. [IpoBeneHo MeTponoruyeckoe odecneye-
HHUE M OLIEHKA IMOTPEIIHOCTH pPa3pabOTaHHBIX
KOHJYKTOMETPOB. DKCIIEPUMEHTAIBHO HCCIIe-
METPOJIOTUYECKUE XapaKTePUCTUKU

JOBaHbI

penwuii cocrapmi ot 0,2 1o 600 MCwm/cm (2-300
r/l1), a OCHOBHAs NpUBEAEHHAs MOTPEIIHOCTh
He npesbimaer 3%.
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2. IMockonbky YOIl coseBbIX pacTBOPOB
apisieTcs GyHKuue konnentpauuu C u tem-
neparypsl T, BblBeJileHa KOHIIEHTPALMOHHAs U
temneparypHass 3aBucumocts YOII. Ilpose-
JICHO CPAaBHEHME SMIIMPUYECKOM U PacuyE€THOU
3aBUCHUMOCTH 3JIEKTPOIIPOBOAHOCTU PacTBOpa
NaCl or xonuenrpauuu. [y onucanus Kpu-
BBIX 3aBUCUMOCTEH, BbIOpaHa MOJIMHOMMAIIb-
Hasi QyHKIMS] BTOPOTO MOPSIKA.
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30H/] - KOHJIYKTOMETPU NELT. KUCMM 2. JAPE®TAHU
BOBACTAI'MU KOHUEHTPALIUA BA DJIEKTPOT'Y3APOHU

Hasnamwmoes C.K.

Annomamcusn: Hazopamu UHKUWODU npoyeccu GUUKUI XUMUSBH OdAp Nosu cap-
OaHo 0ap YuHcxou Maxaynuasanoa 60 poxu maxauiu 1aoopamopiu-xXumusein 6aKmu
3Ué0 8a xapoyompo manab mekyuao. Ba unyynun maxaunu Xumuseuu HamyHaxoe, Ku
asz nosiu capoamo eupugma mewasano, eaxmu 3uéoepo manad mexyuao. Llapoumu 6o-
cypvam maciuupéoanoau 2udpoOUHAMUKE 84 2eOXUMUABUU NOU CapOAHOPO 0ap 8aKmu
B0KebU OO MAXAUIU XUMUABUU TAOOpamopil Oaxo 000aH 2atipuumkor mebowad. ba ubo-
pau oueap, maxaun az cababu ma2uupépmau 6azvu 3aMOHU 2Y3aUMa AXAMUSIMU X)OPO
2ym mexkyHao. bo ycyau uenkynuu Konoykmomempi Macvanapo 3y0 Xai Kapoauw MyMm-
Kun acm. Konoykmomemp umxon meouxao, Ku 0ap ooupau 8acevu KOHCeHmpamcusiu
Maxayaxou 00i INeKmpo2y3apoHuU Xocpo 3y0 YeH KyHao. Ycyau oapégpmu eobacmazuu
KOHCeHmpamcusi, 80bacmazuy Xapopam a3 31eKmpo2y3apoHii 64 UHYYHUH MOOeIU Mda-
MeMamuKuu Kopu KOHOYKNOMemp Hu3 08apod uyoaacm.

Kanuososrcaxo: koHOykmomemp, 391eKmMpocy3apoHil, KOHCEHMpPAmcus, HAa30pan,
capbano, pexrcumu 2uOPO2eOXUMUK, HAMAKOD, Xapopam.
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SONDE - CONDUCTOMETER NELT. PART 2. FINDING THE CONCENTRATION
AND TEMPERATURE DEPENDENCE OF THE ELECTRICAL CONDUCTIVITY

Davlatshoev S.K.

Annotation: monitoring the development of the physical and chemical process at the
base of the dam on soluble rocks by laboratory-chemical analysis is a time-consuming
and costly method. Also, the chemical analysis of samples taken from the base of the dam
is time-consuming. In other words, the analysis is no longer relevant due to the changed
situation over the past time. The problem can be quickly solved by the conduct metric
method of measurement.

The conduct meter allows you to quickly measure the specific electrical conductivity
in a wide range of concentrations of aqueous solutions. Also, a method for finding the
concentration and temperature dependence of the electrical conductivity, a comparison
of the empirical and calculated dependence of the electrical solution conductivity, and a
mathematical model for the conduct meter operation.

Keywords: conduct meter, electrical conductivity, concentration, monitoring, dam,
hydro geochemical regime, salt solution, temperature.
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OCHOBBI YKOJTOTI MYECKOM BE3OINACHOCTH BOJOXPAHUJIUII]
N I'5C HA TIPUMEPE PECIIYBJIMKHU TAIKUKUCTAH

'Hocupoe H.K., 'Cocun II.M., /lasnamumoes C.K., 'Amupzooa M.X.,
!Amupzooa 0.X., 'Booues C.C., ’Kypoonos IO.M.
! Hnemumym 600nwvix npobnem, 2uoposnepeemuru u sxonoeuu HAHT
2Omxpoimas axyuonepnas xonouneoeas komnanus « bapku Touuky»

Annomayusn: Bcero B Ta/kuKHUcTaHe, HIDKE N0 TeueHUI0 0T Cape3Koro BOJOXpaHH-
JuIIa, TpoxuBaroT 6onee 1 MiH. 634,4 ThICSY YenoBek, 4To coctaBisieT 14,9% ot Bcero
HaceneHus PecnyOnuku TamkukucTad. 9TO 03HAYAET, YTO HACEIEHHbIE IMyHKTHI, pacio-
JoxeHHble Hrke Cape3Koro o3epa HaXoJsATCs MO/ YTpo30i, BOZMOKHOTO ITpopbiBa Capes-
KOro BojloXpaHuiuia. Boamoxknbeie aBapuu Ha kpynHbix ['9C, 00yclioBI€HHbIE MPOPHI-
BOM IJIOTUHBI, TAKXKe SIBISIFOTCSI 0OBEKTOM MOBBILIEHHON OMAacHOCTH, TEM OoJiee, TaKk Kak
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OHH PACTIOIOKEHBI HACTOIBKO OJM3KO K TOPOJIaM, YTO B CITydae CaMbIX TSIKEIIbIX aBapUld y
UX )KHUTEIIEH COBEPILIEHHO HE OCTAETCsl BpeMEeHH 1Sl dBakyaruu. [IpopsiB mr0060¥ U3 nepe-
YHCIICHHBIX BBIIIC TUIOTHH HEU30EKHO MPUBEAET K MHOTOUUCIICHHBIM XEePTBaM, U YHUY-

TOXXEHUIO UH(PPACTPYKTYPBHI.

Kntouegwie cnosa: 1'2C, onon3uu, mpopsiB, 0€30MaCHOCTD, BOAOXPAHWIHIIA, ABAPHH,

IUIOTHHA, 3eMJICTPSICEHUsI, COpPOC.

Pabota HOCHUT 0030pHBIN XapakTep W Jie-
XKHUT B OCHOBE CYIIECTBYIOIIMX HCCIIE0Ba-
HUI, METOJ0JIOTUU OLIEHOK M MOJIETUPOBAHUS
BO3/ICHCTBUI 'MIPOIHEPreTUYECKUX OOBEKTOB
Ha OKpYXaIIyl0 cpeay. MHOromnjaaHoBOCTb
HCCIIeIOBAaHUN, OPUEHTAIMs] Ha PELICHUE KOH-
KPETHBIX Hamboyiee OCTPBIX, Ha JAHHBIH MO-
MEHT BPEMEHH, 3aJlay 3aTPyAHSAET pa3paboTKy
€IMHOTO TIO/IX0/1a K PELICHUIO YKOJIOTHYECKUX
npo0ieM TUAPOIHEPTeTUKU B COOTBETCTBHHU C
COBPEMEHHBIMU TpeOOBaHUAMHU O€30MaCHOTO
pa3BUTH TEXHO - cepbl. Takoi moaXox MOKET
OBITh peajM30BaH Ha OCHOBE MCIIOJIb30BAHUS
WU TPUPOAHO-TEXHUUECKUX CUCTEM. [1]

[loyemy Takoe BHMMaHHUE YHIEIsIE€TCs BO-
npocam OeszonacHoctu Ha ['DC-ax Tamkuku-
craHa? Y4uThIBas, YTO CYIIECTBYIOILIUE MPO-
61eMbl, BO3HUKIIHE B Mupe u B Poccun, emé
pa3 MpHU3bIBAIOT HAC OBITh BHUMATEIbHBIMHU B
cdepe 0€30MaCHOCTH OKPYXKAIOLIEH cpesbl, Ha
npumepe aBapuu Ha Casgno-Ilymenckoit ['DC.

31ech Hajo0 0OpaTUTh BHHMaHHE Ha TO, YTO
npakTuuecku Bce kpynsbsie ['DC Tamxukucra-
Ha HaXOJATCS BBICILE IO TEYEHUIO OT KPYITHBIX
TOpPOJOB:

Capesckoe BOJOXPaHWIMILE PACIOIOXKE-
HO- BblILIE N0 TedyeHuto oT Pymana, Kanaiixy-
Ma, Xamanonu, @apxopa, [laumxka, AlBamka,
Hyctu u yacteit AQranucrana, Y30ekucrana u
Typxkmenun. [2]

Porynckas I'DOC Haxomutes - BbILIE 1O Te-
yennto Hypeka u uvactu xackaga I'DOC mo p.
Baxm, u yacteit Xamionckoit obnactu, Adra-
HHUCTaHa, Y30ekucrtana u TypkMeHuu.

Hypekckas ['DC nHaxoaures - BblIIE IO Te-
yenuto Hypexka, baiinazunckoit 'DC, Canrry-
auackor I'DC, Baxmickoi gomuubl, yactu Ko-
(bapHUTaHCKOW JOJMHBI, YacTe TeppUTOpUi
Adranucrana, ¥Y30ekucrana u TypKMEHUH.

baiinasunckas I'OC Haxopures - BbllIE IO
tedeHuto, Canrrynunckon I'DC, ropona box-
Tap, Bax1ickon JOJUHBIL.

Tabmuma 1

YucneHHOCTh HAaceIeHMsI )KUBYILETO 10/ yTPO30H, OT
BO3MOKHOTO IpopbiBa Cape3Kkoro BOAOXpaHUINIIA

HanmeHnoBaHue paiioHOB U rOpPO/IOB Hacesnenue B ThIC.4eJ1.
TampKuKucTana (ua 1-ro siuBaps 2019r.
I'BAO
Myprab 15.6
Pyuran 25.6
Hapgas 23.7
Bcero: 64,9
XaTinoHcKasi 00J1acTh
Hlamenanun WWoxun (Llypoba) 54.5
Boxrap 110,8
Kanxaza0ay (dx..banxu) 196,6
xaiixy 135.9
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[Haapty3 127,0
Ik 116,8
Boce 211,7
XamaoHu 146,2
dapxop 167,5
r..Hypek 60,3

Baxm 194,8
r. Cap6anp (JleBakanm)r 47,4

Bcero: 1589,5

Canrryaunckas ['DC HaxoquTcs - BbILIE 1O
TeueHuto Baxmckoii monuubl, Konxo3abana,
Hycru, [Taumxka u [aapry3sa.

Bcero B TamkxukucTane, HUXKE 110 TSUYCHHUIO
KHUBYILUX TOA yrpo30ii 6onee 1 MiH. 634,4 ThI-
Cs1Y YEJIOBEK, UTO cOCTaBisAeT npumepHo 14,9%
oT Bcero HaceneHus Tamxukucrana. [2] Oto
03HAYaeT, YTO KUTEJU BbILIE NEPEUUCIECHHBIX
TrOpOJOB U PAOHOB YKUBYT II0J YIPO30H, CTHU-
XUWHBIX O€ACTBUH OT BO3MOXKHOTO NPOPHIBA
mwiotuH Capeskoro Bojoxpanwuma u ['OC.
[Ipnuem, Hexoropsie miotuHbl 'DC (Hypek-
CKasi) pacIiojokKeHbl HACTOJIBKO OJIM3KO K TOpPO-
1y, 4TO B Cllydae IPOpbIBA IUIOTUHBI, Y €0 KU-
TEJEW COBEPLIEHHO HE OCTAETCS BPEMEHU IS
9BaKyalluM, IOCKOJbKY BOJIHA PAacIpOCTpaHs-
eTcst oueHb ObIcTpo. IIpopeiB 000 U3 CcyIie-
ctBytomux iotTuH ['9C HEn30eKHO PHUBEET
K MHOTOUYHMCJIEHHBIM JKEPTBaM.

B s1ux paifoHax cocpenoroyeH OOJBIION
CEJIbCKOXO3SIMCTBEHHBII M  IIPOMBILIJICHHBII
MIOTEHLIMAJ, COCPENOTOYEHbl TPAaHCIOPTHBIE
y3J1bl, U TIPOPBIB JTF000H KPYIHOM IIOTUHBI BO-
JIOXPAaHWIMILA O3HAYaeT €lle U CUIIbHEHIIUHU
yaap 1o skonomuke 'BAO u Xatnonckoii o6mna-
CTH, U B LIEJIOM 110 3KOHOMHUKE TaKUKHCTaHa.

Jist  MECTHBIX, PETHOHAIBHBIX BIIACTEU
I'BAO u Xarmnonckoid obmactu Bompoc 06e30-
nacHocTd KpynHbiX ['9C nomkeH ObITh BOIPO-
coM Ne 1 ¥ OT HeHTpanbHOIO amnmnapara Bia-
CTEl K 3TOMY BOIIPOCY TaKxke Tpedyercs camoe
MpHUCTAIbHOE BHUMaHHE, MO0 ymiepOd OT BO3-
MOXHOHM KaTacTpo(bl MOXKET OBITH HACTOJIBKO
BEJIMK, YTO KOMIIEHCHPOBATh €ro Oy/eT O4eHb
TPYIHO.
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OO011en3BEeCTHO, YTO OT JIFOOOT0 €CTECTBEH-
HOro Bozpoxpanuiuima u I'DC ucxomur cmep-
TENbHAsL Yrpo3a, 3aBUCALIAS OT SK30I'€HHBIX,
CEHCMUYECKUX U TEXHOTEHHBIX (PakTOpoB. TOT
BOIIPOC YIpo3bl il TaJUKUKUCTAHE MIPU CTPO-
urensctBe ['DC cTout Ha nepBom mecre. OHa
paZuKaibHO YBEIUYMBACTCS TaKXke OT TOro,
YTO Y TUIPOCTPOUTENIEH ITPOCTO HET TEXHUYE-
CKUX BO3MOXHOcTel obe3omacuts ['DC mpu
KPUTHUYECKOM CHUTyallUM IyTEM S3KCTPEHHOIO
cOpoca Boabl BogoXpaHuauina. s 3Toro npu
ctpoutenberBe I'DOC B TaKuKUCTaHE CTPOU-
TENbCTBO JAHHOTO BOAOCOpOCa, CHOCOOHOTO
CIIPaBUTBCA C TAKOM 3aJadei, CTOUT Ha Iep-
BOM MecTe. ONacHOCTh YBEJIUYMBAETCS TAKKE
u ot toro, uro ['DC B Pecnybnuke Haxoasrcs
B celicMoomacHo 30He. OHAKO 10 HACTOsIIIE-
ro BpeMEHH He ObUIM 3a(MKCHPOBAHBI CIIy4au
aBapuil, BbI3BaHHBIX 3€MJICTPSICEHUEM H T.II.

Takum 00pazoM, HEOOXOAMMO B IpoIecce
I1aHupoBaHusl crpoutenberBa ['OC mposene-
HUE CEMCMOJIOTMYECKOTO MOHUTOPUHTA JJIsl pe-
LIEHMSI CIEAYIOUINX 3a]au:

Onpenenenne NpoOCTPaHCTBEHHO-BPEMEH-
HOTO pacrpesieieHusi MeCTHOU ()OHOBOH cefic-
MHUYHOCTH;

HabGmnronenus 3a BOSHUKHOBEHHEM HaBOIHE-
HUH U (TUWIOTUHHOM ) CEHCMUYHOCTH B TIPOIEcce
3aI0JIHEHUS BOAOXPAHWIIHIIA,

[Tony4yeHne UCXOIHBIX JAaHHBIX JJISi OLECHKU
PHUCKOB: CEMCMHUUYECKOTO, TEXHOTEHHOIO CTpa-
XOBaHUSI.

[To Bompocy «Cucrema MOHUTOpPUHTA U
panHero onoseleHus ozepa Capes» padoranu
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(Hermarymmaes C.X. — AH PT, Mackaes K —
Komurer no YC u I'O nipu npasurenscte PT,
Niyx H.P. -TUCCC). Cucrema HajakeHa Ha
VYcolickoM 3aBaiie U B 3anaaHoi yactu Capes-
ckoro o3epa. [10-14]

IIpaBoGepexusiit onomzens. B 1967 romy
Ha npaBoM Oepery Capesckoro o3epa ObL1 00-
Hapy>KE€H YYacCTOK C OIIaCHOCTbHIO OIOJI3HS - TaK
Ha3biBaeMblil  «IIpaBOOEPEKHBINA  OIOI3EHBY.
IIo nmporuo3am HEKOTOPBIX YYEHBIX, IIPU 3EM-
JETPSICCHUH MOXET MPOM30UTH OOpylLIeHHE
OIIOJI3Hs, YTO BBI3OBET BOJSHOM Bajl, KOTOPBII
IepeNbETCS Yepes3 3aBall U, Pa3MOET TENO 3aBa-
na. B cioydae npopeiBa €CTECTBEHHOM IIOTUHBI
IIOCJIENYET CIUB 03€pa, YTO BBI3OBET CEJIEBOM
IIOTOK OIPOMHOM CHIIBI U JUIMTEIBHOCTUH. B
UTOTE 3aTOIIEHUIO MOABEPTHYTCS TEPPUTOPUN
BILIOTH 1O HU30BUH AMynapbu, 4TO BBI3OBET
paspylLIeHHEe MHOKECTBA HACEIEHHBIX ITyHKTOB
U TPOMBIIIJICHHBIX OOBEKTOB Ha TEPPUTOPUU
Tamxukucrana, Apranucrana, Y30eKuctana u
Typxkmenuu. [3] B pesynbrare celicMuueckue
uccnenoanus (1977-1984 ronwr). [ 12] JLII. ITa-
IIBIPHHA, aBTOPAa MHOTUX IIPOEKTOB U OTYETOB O
reopu3NUECKUX HCCiIeoBaHusAX B paiione Ca-
pe3ckoro o3epa. B pesynprare 3THX nccienoBa-
HUM, UM MOJTlyuyeHa YHUKalbHas HHpOpMaIus,
ONMCAHbl PE3yJbTaTbl CEUCMOJIIOTMUECKUX U
KOMIUIEKCHBIX T€O(QHU3NUECKUX HCCIIE0BaHUN
Ha YCOICKOM 3aBajie. DTU HCCIIEN0BaHUs 0Ka-
3aJI1 IPUHLUIINAIBHYIO BO3MOKHOCTh BBINOJI-
HEHMSI CJIOKHOTO KOMIUIEKCA Ieo(U3nYecKux
METOJIOB UIsl U3YUYEHMsI 3aBaJIbHBIX IIJIOTUH B
BBICOKOTOPHBIX YCIIOBUAX. Pe3ynbrarel uccie-
JIOBAaHUM MO3BOJIMIM MOATBEPAUTH OJIIOKOBOE
CTPOEHUE YCOMCKOro 3aBaja U HAJIUYHUE B €0
MpeJienax CeBEPHOM 1 IEHTPAIBLHOU 0cinalieH-
HBIX 30H, IOJYYHUTb IPEJICTABICHHUE O IIOJO-
KEHUU MyTeH (uIbTpaluy BOJBI Yepes 3aBal,
OLIEHUTh MOULIHOCTH 3aBaJIbHBIX OTJIOXKEHUM U
MOJIO)KEHUE TaJIbBETOB MOTPEOCHHBIX JOJIMH
pex Mypra6 u [llagay-/lapa.

Brimonnenune ceiicMopa3BeOUHBIX PaboOT
Ha IIpaBoGepexHoM ckioHe KpyTusHou 30-
35 rpagycoB U IPEBBILIEHHMEM BEPXHEM 4acTH
ydacTKa Haj 03epoM Oojiee ueM Ha ThICAYY
METpPOB, SIBISETCS HAYYHO-TEXHUYECKUM JI0-
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CTH)KEHUEM, KOTOpPOE, KaK HaM KaKeTcs, He
IIOBTOPEHO APYTMMHU MCCIIENOBATENsIMU B yC-
JIOBUSIX BBICOKOTOPBS 10 HACTOSIETO BPEMEHH.
C noMoIplo celicMOpa3BeIKH BBISBIECHA II0-
rpebeHHasi MajeoreHoBass MHTPY3Us, KOTOpas
BHeJpUiach B Oonee npeBHUe mopoasl Capes-
CKOHM CBHUTHI, YTO BbI3Ba0 oOpa3oBanue IIpa-
BoOepexHoro omnoyzHa. OnpenesneHo moyoxe-
HUE KPOBJIM MOHOJUTHBIX I10POJI, KOTOPBIE, KaK
JIOKa3bIBAE€T aBTOP, SIBJISIOTCS ITOBEPXHOCTBIO
CMeUIeHUs ONON3Hs. [4]

B 1968 rony A. W. lllexo no pe3ynbraram
UCCIIEIOBAaHUSA C BO3yXa OLEHHUBAJI €ro 00bEM
B 2 km?, B. C. ®enopenko B 1981 rogy HazbiBan
uudpy B 0,9 km?, B 1990 rony FO. M. Kazakos,
H. P. Umyk u FO. Ak1010B OLeHHIN 00BEM.
IIpaBobGepexknoro omnomsus B 0,633 kM?, a B
2002 rogy Ha OCHOBAaHUU ITHX KE MaTepHalloB
A. P. Umyx, H. P. Umyxk u C. X. Hermarynnaes
B f0KkJaazie B HcTuTyTe Prsnku 3emiu 3asBUIIN
00 OTCYTCTBHMHM OHNACHOCTH IPaBOOEPEKHOTO
orou3Hs, Kak TakoBoro. [10] Hokman Andopn
u [larpux [po3 [5] B 3TOT ke mepuoa ore-
HWIM 00bEM onom3Hs paBHbIM 0,5 kM?, a MUC
Tamxukucrana B noknage EBpA3DC B 2006
roJly COOOIIMIIO O CYIIIECTBOBAHUH JIBYX OTOJ3-
Hel, [5] oobéMom 1o 0,6 KM? KaXKIbIii, TOIBKO
OVH M3 KOTOPBIX IPEACTABIAET OMACHOCTD.
ITo ouenkam JI. I1. [1anbipuHa, 0OCHOBBIBAIOLLIE-
rocsi Ha JTAaHHBIX €AMHCTBEHHOH MpoOypeHHOU
B OIOJ3HE CKBAXXHMHBI, €T0 00BEM COCTaBISIET
1,25 xm?, u3 kotopeix 0,5 kM? nmpuxoaurtcs: Ha
4yexon U3 0oJiee PhIXIIBbIX MOPO. [5]

Omacueiii onomenb oobemoM 0,9 kM3 Ha-
Omonaercs B HxkHeM Obede Porynckoii I'DC.
K Takum e BbIBOJAM MPHIUIA CHEIHATH-
CThl MHXHHHUPHHIOBOW Kommnanuu Lahmeyer
Internationa. Cxoji BTOPUYHBIX OIMOJI3HEH Oy-
JIET co3jiaBarh onacHocTh noaromienus 1'0C,
AQHAJIOTMYHO M3BECTHOMY OIIOJ3HIO B HUKHEM
obede baitnasunckoit I'DC. Ilpuyem oObem
bajina3suHCcKoro onos3Hs Ha epBOU CTAIUU HC-
CJIEJOBAHUI OLIEHUBAJICS B TPUCTA Pa3 MEHbIIE
10 CpaBHEHUIO ¢ PoryHckum onomisHeMm. [3]

dakTopoB, crnocoOCTByIOIMUX 00pa3oBa-
HUIO oron3Hel, Hemauo. [Ipocto Tak 6onbIION
IUIaCT IPpyHTA HE CXOIUT, JUISl 3TOTO JIOJIKHBI
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CIIOKUTBCS onpesesieHHble ycaoBus. [IpuunHbl
MOTYT OBITb SH/IOT€HHBIMHU U YK30TCHHBIMHU:

- pa3MBbIB [IOPOJ BOAOHU. BriaskHblil MOYBEH-
HBIA TOPU30HT OoJsiee TSKENbId U HEyCTOMYH-
BbIif. OH cMeIaeTcst o/ BIUSHUEM COOCTBEH-
HOM Macchl. Yamie BCero siBICHUE OTMEYacTCs
B CTapbIX I'Opax, 1€ CKIOHOBAsI IIOBEPXHOCTh
IIOKPBITA TOJICTBIM CJIOEM PBIXJIBIX OCaJ0YHBIX
IIOPOI.

- IOIMBIBaHUE Oepera JBIKYILEHCS peuHOM
BOJIOM.

1. CmelieHne BOJOHOCHOIO IIACTa OTHO-
CUTEJIBHO BOAOYIIOPHOTO 11O/ JEHCTBUEM I'PYH-
TOBBIX BOJI.

2. 3emuieTpsiceHusl.

3. V3MeHeHHe pPEYHOro IMOTOKa pesbeda
107 BO3JICUCTBUEM TEUEHUN U MPOUCXOISALINX
B BOJIE ITPOLIECCOB. JJOHHBIE IPYHTOBBIE CIBUTU
cambl€ MOIIIHbIE U OOIIUPHBIE, HEPEIKO MTPOBO-
LUPYIOT OIOJI3EHB.

4. InurenpHas Harpys3ka Ha OpOAbl B KOH-
KpeTHOM Mecte. OOpylieHne rpyHTOBOM Mac-
Cbl HEPEJKO OTMEYAETCSA B MECTAaX AKTHBHOIO
CTPOUTEIIBCTBA, BCIIEICTBUE IIOAPE3KHU CKIIOHOB
IIPU CTPOUTENBCTBE JOPOT U ABTOMArucTpaiei.
Oco0eHHO YacTo 3aBaIMBAET JOPOTH, IO KOTO-
pPBIM €KEJIHEBHO JBUIAIOTCS TSKEIOIPY3HBIE
aBromoouiu. Ilpu cTpouTenpHbIX paboTax oc-
HOBHAs NPUYHMHA CXOXKJICHHUS MOpoAa — 3a0uBa-
HUE CBail B 36MJIIO, IIOCKOJIBKY B IIOJ3€MHBIX
CJIOSIX CO3JAETCsl ylapHasi BOJIHA, KaK IIPU 3€M-
netpsiceHuu. [9]

OneIT pa3zpylieHust APYTruX KPYIHBIX ILJIO0-
TUH B MHpE IIOKa3bIBa€T M JIOKA3bIBAET, YTO
KpUTHYECKasi CUTyallUsi Ha HMX pPa3BUBaeTCs
OBICTPO, OYKBAJIbHO 32 HECKOJIBKO YacOB.

Jlns penieHus JaHHOU 3aJ1a4d HY>KHBI KOH-
KpETHbIE TEXHUYECKHUE PELIEHUs, KOTOpbIE
CHOCOOCTBYIOT 00€30MacUTh BOIOXPAHUIIUINA,
ruiporexHuueckue coopysxenus 'OC B cirydae
CaMoro OIIAaCHOI'O BapuaHTa Pa3BUTHUs aBapUii-
HOH CUTyalUU.

OnHoii U3 0COOEHHOCTEH SHEPreTHKH Ha-
yana XXI Beka sABIsAETCA KECTKasl perilaMeH-
TalMsl ee JaJbHEHIero pa3BUTus TpeOOBaHMsI-
MU COXpaHEHUs ONaronpusiTHON OKpy’Karomien
Cpezbl, IPeI0TBpaIleHUs II00AIBHOTO 3arpsi3-
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HeHus. DTO oNpeAessieT TEHACHIIMIO K BO3pac-
TAHUIO POJIM BO30OHOBJISIEMBIX HCTOYHUKOB
SHEpPIuu U, B MEPBYIO Ouepelb, Haubosee -
(EeKTUBHOM TUAPOIHEPTHH.

CrnenuanucTbl B 00JIaCTH THAPOIHEPTETUKH
BBIHY)KJICHBI pellaTh LEedbli psaa crenuduye-
CKHUX IPOOJIeM, CBSI3aHHBIX C OXPaHOH OKpYyXKa-
IOLEN cpe/ibl, TAKMX KaK: 3aTOIJIEHUE 3EMEIIb,
OIIOJI3HU, W3MEHEHUE TUAPOJIOTHUYECKOTO pe-
KHMa peK, HapyILlIeHUEe YCIOBHM OOMTaHuUs BO-
JTHBIX OPTaHU3MOB U T.II.

Oco0yro oCTpOTY 3TH MPOOIEMBI IPHOOpE-
1 K Hadasy 80 rr. XX Beka B CBSI3U C UHTEHCHB-
HBIM T'MJIPO3HEPIE€TUYECKUM CTPOUTEIHLCTBOM.
OHM HEe OTHOCATCS K pa3psay I00aTbHBIX, HO
B COBPEMEHHBIX YCIIOBHUSX, KOIIa B MEXKIyHa-
POIHBIX U HALIMOHAJIBHBIX IPOrPAMMHBIX JI0KY-
MEHTAaX 3KOJIOTUYECKUM ITpobIeMaM npuaaeTcs
CTaTyC MPUOPUTETHBIX, 0OECIIEUCHNE OXPaHbI
OKpY>KaloIllel Cpelibl CTAaHOBUTCS OIPENEIIAIO-
IIUM MOMEHTOM IPOEKTUPOBAHMS U 3KCILIya-
TaIMM THIPOIHEPTETHUECKUX OOBEKTOB.

B nacrosamee Bpemst B crpaHax CHI' u B
LIEJIOM B MHMPE 3HAYMMBIMU CTAHOBSITCS 3a]1aun
OXPaHbl OKpYXKarollel Cpebl IIPU PEKOHCTPYK-
MM U TEXHUYECKOM I1€PEBOOPYKEHUU JEU-
ctBytomux ['DC, coBeplIeHCTBOBaHMSI yIpaB-
neHus pesxxumamu padotsl ' IC MHOTOLIEIEBOTO
HA3HA4Y€HHUs, OCBOEHUS THIPOIHEPTETHUECKUX
peCYpCOB MaJlblIX peK, a TAK)KE YIIPaBJICHUH Ta-
BOJIKAMU C LIEJIbIO CHW)KEHHUSI pPUCKAa HABOJHE-
Hui. TecHast B3aUMOCBA3b MEXKIY YCIOBUAMU
¢ynkunonupoBanus ['OC u ux Bo3neicTBHeM
Ha OKPY’KaIOLIYI0 Cpely ONpeaessieT HeoOXxo-
JUMOCTb KOMIIJIEKCHOIO IO/AX0/a K PELIEHUI0
KaK TEXHUYECKUX, TaK U INPUPOLOOXPAaHHBIX
BOIIPOCOB.

Hanpapnenue Ha KOMIUIEKCHOE pELICHHE
3a/a4 DJIEKTPOIHEPIeTUKH, BOJHOIO XO3AM-
CTBa, OXPaHbl OKPY)KAIOIIEH Cpeibl, COLHalIb-
HBIX IpobieM npu coznanuu, ['9C HameTunoch
Oosiee BajaTH JET ToMy Hazaj. OCHOBBI Ta-
KO0 IIOAXOJa 3aJIOKEHbl HCCIIEIOBAHUSAMU,
BBIIIOJITHEHHBIMU, IIPEK/E BCETO, B MHCTUTYTaX
I'maponpoext u ap. bosblion BKiaa B pelexHue
COITyTCTBYIOILIMX 3KOJOTHUECKUX MPOOIEeM T'H-
JPO3HEPTeTUKH BHECIIU YCIICIIHO PadoTaloIne
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BEJYILUE CIELMAIUCTBI PA3IMUHBIX OTpaciiel
HayKH.

AKTYyaJbHOCTh TEMBI «0€30IaCHOCTb OKpY-
JKaroLIeH cpesibD) 3aKIII0YaeTCs B TOM, UTO OIIPe-
JeNseTCsl HEOOXOAUMOCTBIO CO3JaHHsI THIIPOd-
HEPreTUYeCKUX OOBEKTOB, YIOBIETBOPSIOIIUX
COBPEMEHHBIM  TpeOOBaHUSIM OOECIEeYCHHUs
IKOJIOTHYECKOl Oe3omacHocTu. TeopeTudyecko-
My OOOCHOBAHHUIO NPHHILHUIIOB 3KOJIOTHYECKON
0€30MacHOCTH M HEKOTOPhIM MPAKTHUYECKUM
aCIeKTaM MX MCIIOJIb30BAaHUS IOCBSIIECHA JaH-
Has Tema.

310 TpedyeT aHaIn3a UMEIOIIUXCS pa3pado-
TOK ¥ CUCTEMHOI'O IIOAXOAA /ISl IOUCKA HOBBIX
METOIOJIOTHUECKUX U Hay4yHO-00O0CHOBaHHBIX
TEXHUYECKUX PEIIEHUM, COBEPLIEHCTBOBAHUS
KPUTEPUEB OLIEHKU COCTOSHUS IPUPOJHO-TEX-
HUYECKUX CUCTEM B LIEJIOM.

3akirouenune

Brimonnennass pabora OyaeT HMCHONb30Ba-
Ha JJI1  COCTaBJIEHUS METOAMK M Hay4HBIX
UCCIIeIOBAaHUN B 00JIaCTU OKpY’Karouiei cpe-
1Ibl, UMEIOIUX OIPOMHOE 3HA4YeHHe, i1 00b-
€KTUBHOM OLEHKHM TMAPOTEXHUYECKUX COOpY-
KEHUHM M UCIOJIb30BaHMsI BOJHBIX PECYPCOB B
YCJIOBUAX TOPHOM MeCTHOCTU Ta/KMKHUCTaHa,
Uil 00eCIIeYeHusl SKOJIOTHUecKol Oe30macHo-
CTH OKpYXKarollel Cpelpl B 1IEJI0OM, II03BOJISAIO-
IUHA NPEeIOTBPATUTh JIMOO CHU3UTH A0 MUHH-
MyMa BO3MOXHbIE HETaTUBHbIE I1OCJIEICTBUS
U BO3ICUCTBUA. B HayyHBIX HCCIIEI0BaHUAX
00JIbIII0€ BHUMAHHUE JOJDKHO YIENATHCS MPHH-
LUIHAIBHO HOBBIM BBICOKOA((HEKTUBHBIM Me-
pONIPUATHUAM AJI U3YyYEHHUs, BOCIIPOM3BO/ICTBA
U palMOHAJILHOIO UCIOIb30BaHUs IPUPOIHBIX
pecypcoB. Beuay Toro, uto TamxukucraH Ha-
XOJUTCS B CEHCMHUYECKON 30HE, TO HEOOXOIUMO
IIPU CTPOUTENBCTBE T'MIPOTEXHUYECKUX COOPY-
xeHuil - ['TC yunTsiBaTh yCiI0BUS HOpMATUB-
HBIX TpeOOBaHUM CEMCMOCTOMKOro 3Ha4YECHHUs
JaHHOM Teppuropuu. Mcronb3dyemas B HacTO-
sIIlIee BpeMsl OLIEHKAa CEICMUYECKOM ONTaCHOCTH
TeppuTOopuM TajKMKHUCTaHA, OCHOBaHHAs Ha,
MPAKTUYECKH, CyObEKTUBHOM METONE OLIEHKU
BEJIMYMHBI KOJICOAHUH 36MHOI MMOBEPXHOCTH B
Tpex rpagammsax — 7, 8 u 9 6ayuioB mo mkaie
MSK-64, He oTBe4aeT pacTylIUM MOTPeOHO-
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CTSIM CEMCMOCTOMKOIO IPOCKTUPOBAHMS 3/1a-
HUW U COOPYXKECHUH, ITOCKOJIBKY HET 4YETKOU
3aBUCUMOCTHU MEXAy OarslaMi HHTEHCUBHOCTHU
U 3HAUYCHHUSIMU YCKOPEHUH KonebaHuil rpyHTa,
UCTONb3yeMbIX IpU pacuerax. Bce Oomnbliee
MECTO B MHUPOBOM IPAKTUKE 3aHUMAET OLIEHKa
IIMKOBBIX YCKOPEHHUI I'pyHTa MpHU 3eMIETpsCE-
HUHU, KaK I10Ka3aressi CEMCMUYECKOIO BO3JEH-
CTBHS.

B nmaHHOU crarbe KpaTko OIKUCHIBAKOTCS
OCHOBHBIE PE3YJIbTaThl MOX0OHON OLIEHKH, BbI-
IIOJIHEHHOU Ul TeppuTopuu TaaKMKUCTaHA.
[10]

[IpencraBnenHas B JaHHOM paboTe METOIHU-
Ka MCCIIEOBAaHUN OLICHUBAIOT BOAHO-IHEpPIe-
THYECKHE PECYPChI U 00eCIIeueHHE IKOJI0rye-
CKOHM 0€30IacHOCTH OKpYXaroIlei cpeabl npu
CTPOUTEIILCTBE T'MAPOTEXHUYECKUX COOPYIKE-
Hu#i I'TC B 3aBUCHMOCTH OT IIPaBUJIBHOTO MOJI-
X0Ja ¥ ONTHMAJBHOCTH CIIOCOOCTBYET pelle-
HUIO JaHHOH 3aJa4H.
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ACOCH AMHUSITH DKOJIOTUU OBAHBOPXO BA HEPYTOXXOU
BAPKH IAP MUCOJU YYMXYPUU TOYUKUCTOH

Hocupos H.K., Cocun I1.M., /lasnamwoes C.K., Amup3ooa M.X.,
Amupszooa O.X., booues C.C., Kypoonose FO.M.

Annomauusn: oap maymyv, oap Toyuxucmon, dap noénoou xyau Capes, bew az 1
munnuony 634,4 xazop nagap axonu 3unoa2ouii mekynauo, ku un 14,9% wymopau ymy-
muu axonuu Yymxypuu Toyuxucmonpo mawxun meouxad. MH mavHou oHpo 0opaod, Ku
Maxanxou axonuHuwus, Ku oap munmaxaxou noénoou kyau Capes youieupano, 3epu xama-
pu paxuau sxmumonuu Kynu Capes kapop dopano. Cadamaxou 5Xmumonii 0ap Hepyeoxxou
bapxu obuu KaioH, Ku 0ap Hamuyau paxHawasuy capoaro 6a amani MeosiHo, UHYYHUH 5K
obvexmu xamapu 6aIaHO0oUma Medouano, alaixycyc asdacku oHxo oa waxpxo YyyHoH
HA30UKAHO, KU 0ap X01amu cadamaxou uaoud 6a COKUHOHU OHX0 OApOU Ky4UOaH KOMUIAH
saxmu koghii Hamemonao. Paxnawasuu xama eyna capboanoxou oap 6010 3uKputyoa Hoey-
3up 6a managomu 3uéd 8a Xapob uLyOaHu UHGPACOXMOP 08apOa MepacoHao.

Kanuoeoscaxo: Hob, sapuy, yopuwiasii, bexamapii, 0banbop, caoama, niomuHa, 3aMuH-

yyHOU, 0bnapmo.
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Inepzemuxa

THE BASIS OF ENVIRONMENTAL SAFETY OF WATER
RESERVOIRS AND HYDROPOWER PLANTS ON THE
EXAMPLE OF THE REPUBLIC OF TAJIKISTAN

Nosirov N.K., Sosin PM., Davlatshoev S.K., Amirzoda M.Kh.,
Amirzoda O.Kh., Bobiev S.S., Kurbonov Yu.M.

Annotation: in total, more than 1 million 634,4 thousand people in Tajikistan live
downstream of the Sarez Reservoir, which is 14,9% of the total population of the Republic
of Tajikistan. This means that settlements located downstream of the Sarez Lake are at risk
from a possible breach of the Sarez reservoir. Possible accidents at large hydroelectric
power stations, caused by a dam break, is also an object of increased danger, especially
located so close to the cities, that in the case of the most severe accidents their residents
have absolutely no time to evacuate. Breakthrough of any of the above dams will inevitably
lead to many victims, and destruction of infrastructure.

Key words: HPP, landslides, breakthrough, safety, reservoirs, accidents, dam,
earthquakes, discharge.
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BOITPOCHI OXPAHBI OKPYKAIOUIEN CPE/IbI

Kapuesa @.A., boes PJI.
Hnuemumym 600HbIx npobiem, euoposnepeemuxu u sxonoeuu HAHT

AHHOmMauun: 6 OaHHOU cmamve paccmMampusaionicst ONPOCHL OXPAHbL OKPYHCalouyell
cpeovl, nanpasiieHuvie Ha obecneuenue ba2onpusmHbIX U Oe30NACHbIX YCL06ULL OISl Cpe-
Obl 0obumanus u dessimenbHocmu yenosexa. Haubonee adicuvie sKonocudeckue axmopol
— ammocghepHblil 8030VX, 8030YX 8 JHCUNLIX NOMeWeHusxX, 600a, nousa. Oxpana oKkpyxca-
rowetl cpedbl nPedyCMampusaem COXpaneHue U 60CCMaHo81LeHUe NPUPOOHBIX PeCyPco8 6
Yesax npedomaspauyetust APIMOo20 U KOC8EHHO20 He2amugH020 8030elCMEUs. pe3yibmamos
0esImeNbHOCIU Yell08eKd HA NPUPOOY U 300P08be YENOBEKA.

Knrouesvie cnosa: oxpana okpyosicaioujeii cpeowl, IKoL02UHeCKue axkmopul, 600d, no-
uea, 0esIMeNbHOCHb Yel08eKd, 3aePA3HUMENU OKPYdcalouell cpeobl, 3auuma OKpy#caio-
uietl cpeowl, IKONLOSUHECKUL MEHEHONCMEHM, CIOYHbLE 800bl, NPUPOOHbLLE PECYPCH.

J71st u3yueHust OKpy>Karomen cpebl (Cpeapl
oOuTaHUs YeloBeKa U MPOU3BOJICTBEHHOM ie-
ATEIbHOCTH) MOJIE3HO BBIACIUTH €€ OCHOBHbBIE
KOMITOHEHTBI: BO3/yLIHAs Cpefia, BOAHAS cpenia
(rumpocdepa), payHa (ueraoBek, AOMAITHUE U
JTUKHE )KUBOTHBIC, BKJTIOYAs pbIO ¥ MTHII), (I10-
pa (KyJIbTYpHBIE U IUKHE PACTEHHsI, B TOM YHC-
Je pacTylue B BOJ€), MOoYBa (pacTUTEIbHBIN
CJION), TPYHT (BEpPXHSS 4aCTh 3€MHOU KOPBI, [1€
BO3MOXKHA J100bIYa TOJIE3HBIX MCKOMAEMBbIX),
KJIMMaTH4yecKas U aKkyCcTU4YecKas cpefa.

Bozayx u runpocdepa sBisitoTcs Haubosnee
YyBCTBUTEJIbHBIMU KOMIIOHEHTaMH, 0e3 KOTO-
PBIX HEBO3MOXHO CYyILIECTBOBAaHUE YEJIOBEKA, U
KOTOpbI€ B HAaUOOJbILIEH CTENEHU TOABEPKEHBI
BIIUSTHUIO YE€JIOBEUYECKOM JeATENIbHOCTH, CBA-
3aHHON C MPOMBILUIEHHBIM Pa3BUTHEM U yp-
Oanmzanuent. VX 3arps3HeHne Takke HAaHOCUT
3HAYUTEIbHBIA yIIepd npuponae (COBOKYITHO-
CTH TIPUPOJHBIX YCIOBUH ISl 4EIOBEYECKOTO
oO1mecTBa).
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B nanHo#i paboTe Mbl pacCMOTPHUM KOHIIET-
IIUI0 OXpaHbl OKPYXKAIOMIEH Cpebl, BUABI 3a-
TPS3HEHUS W HAIPABIICHUS WX 3aIUTHI.

Konuenyusa oxpanwt okpyscarouieii cpeovt

OxpaHa OKpy’KaloIel cpeipl — CcHucTeMa
Mep, HamlpaBJIeHHBIX Ha olecredeHue Omaro-
MPUATHBIX U 0€30MACHBIX YCIOBUH IUISI CPEIIbI
oOuTaHusa U AeATEIbHOCTH uesioBeka. Hanbo-
Jiee BaKHBIE JKOJOTHUYECKHE (haKTOpbl — aT-
MOC(EpHBI BO3IyX, BO3AYX B JKHIJIBIX TIOME-
IIEHUAX, BOo/Aa, mouyBa. OxpaHa OKpyXkKaromen
Cpembl MpeayCMaTpUBaeT COXpaHEHHE W BOC-
CTaHOBJICHUE TPHPOIHBIX PECYPCOB B IEJSIX
MPEIOTBPAIICHHUS MPSIMOTO U KOCBEHHOTO HeTa-
THUBHOTO BO3JICHCTBHUS PE3yJIbTAaTOB ACATEIHHO-
CTH YeJIOBEeKa Ha MPHUPOY U 3J0POBbE YEIIOBE-
Ka.

B ycnoBusix HaydHO-TEXHHUYECKOTO IIPO-
rpecca W MHTEHCH(DHKAIUU TPOMBIIIIICHHOTO
MIPOU3BOJICTBA, MPOOIEMBI OXPaHBI OKPYKAro-
e Cpeapl CTadu OJHOW W3 BaKHEWIIMX Ha-



Drorozus

[IMOHANILHBIX 3aJ1a4, PelIeHHue KOTOPOH Hepas-
PBIBHO CBSI3aHO C OXPaHOU 37I0POBbBS YEIOBEKA.
B TedeHne MHOTHX JIET MPOILIECCHI pa3pyIICHUS
OKpY’KaroIel cpenbl ObLIM 00paTUMBIMU, TIO-
CKOJIbKY OHM 3aTparduBajid JIUIIb OTPAaHUYCH-
HOE YUCII0 O0OBEKTOB U HEKOTOPBIX PalOHOB U
HE HOCWJIHM TIOOAILHOTO XapakTepa, TaK 4TO
3¢ PeKTUBHbIE MEPHI MO 3AIIUTE OKPY’KAIOIIEeH
YeJI0OBeKa CpeJibl MPAKTUYECKH OTCYTCTBOBAIH.
B nocnennue 20-30 neT B pa3iaMuHBbIX 4acTIX
MHpa HauaJuch HEOOpATUMbIE U3MEHEHUS TIPU-
POIHOW Cpeabl WM BO3SHUKHOBEHHE OIACHBIX
SIBJIEHUWA. B CBSI3M ¢ MAacCOBBIM 3arpsi3HEHUEM
OKpY’KaroIeld cpeapl BOMPOCHI 3aIUTHI TIpe-
BPATWJIUCh U3 PETUOHATBHOW, BHYTPHUIIOIHTH-
YeCKOW MpoOJIeMbl B MEXAYHApOIHYIO, IUIa-
HeTapHyl Tpobremy. Bce pasButhie cTpaHbl
OTIPEICTIMIIA OXPaHy OKPY)KAIOIIEH Cpeabl Kak
OJIMH U3 BOXKHEHIIMX acCHEeKTOB OOpbOBI Yeso-
BEYECTBA 32 BHDKUBAHUE.

[lepenoBbie  TPOMBIIUIEHHO  Pa3BUTHIC
CTpaHbI pa3paboTaiu sl KIFOUEBBIX OpPraHU-
3aIIMOHHBIX, HAYYHBIX U TEXHUYECKUX MEP IO
OXpaHe okpykaromiei cpeapl. OHE COCTOAT U3
CJIEITYIOIIETO: BBISBICHUE U OIEHKA OCHOBHBIX
XUMHYECKUX, (PU3NYECKUX U OHOIOTHYECKHX
(hakTOpOB, HETaTUBHO BIUSAIOIIUX Ha 370PO-
BbE U TPYAOCTOCOOHOCTh HACENEHUS, C LIEIbI0
pa3paboTKu HEOOXOMUMOM CTpaTeTuu CHUXKE-
HUSl HETAaTUBHOW POJU TUX (PaKTOPOB, OLIEHKA
MOTEHLHANBHBIX MOCIEACTBUA BO3IAECHCTBUSA
TOKCHYHBIX BEIIECTB, 3arPS3HSIONINX OKpPYKa-
IOIYIO CPEMy, C LEeTbI0 YCTAaHOBIEHUS HE00X0-
JTUMBIX KPUTEPUEB PUCKA IS 3[0pPOBbs Hace-
JeHus1, pa3paboTka 3(PQPEKTUBHBIX MPOTrpPaMM
IO MPEIOTBPALICHUIO BO3MOKHBIX HECYACTHBIX
CIIy4aeB Ha TPOU3BOJACTBE M MEp IO CHUXKE-
HUIO BPEIHBIX MOCIEACTBUI HECYACTHBIX CITY-
gaeB Kpome Toro, omnpezeneHue ypoBHs pucka
3arpsiI3HEHUS] OKPYXKAIOMIeH Cpeabl Al Te€HO-
(dhoHIa ¢ TOYKHM 3pEHUS KAHIIEPOTCHHOCTU HE-
KOTOPBIX TOKCUYHBIX BEIIECTB, CONEPIKALIUXCS
B IIPOMBIIIUICHHBIX BBIOPOCAX U OTXONAX, MPHU-
o0peraeT 0coboe 3HaYEHHUE IJIsi OXPAHBI OKPY-
xaromiei cpeapl. CucTeMarndeckue dMUAeMU-
OJIOTUYECKHUE UCCIICIOBAHUS HEOOXOMUMBI IS
OIICHKH PHCKA BO3HUKHOBEHHS MAaCCOBBIX 3200-
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JIEBaHUM, BbI3BAHHBIX MMATOTEHHBIMU MUKPOOP-
raHU3MaMHM B OKPY’KAIOLIEH cpese.

[Ipu pemieHnn BOIPOCOB OXPaHbl OKPYrKa-
IOIEH cpeibl HEOOXOAUMO MTOMHUTb, YTO YeJI0-
BEK C POXKJICHUSA U HA NPOTSHKEHUH BCEH KU3HU
MOJIBEPTaeTCsl BO3ACHCTBHUIO PA3IUYHBIX (haK-
TOPOB (KOHTaKT C XMMHUYECKUMU BEIlIECTBAMU
7oMa, Ha pabore, ynorpebieHne HapKOTHUKOB,
MIPOHUKHOBEHUE B OPraHU3M XHMHUYECKHUX JO-
0aBOK, COJIEPIKAIIMXCS B TPOAYKTAX MUTAHUS U
T.1.). JlononHuTenbHOEe BO3ACHCTBUE BPEIHBIX
BEIIECTB, BHIOPACBIBAEMBIX B OKPYKAIOIILYIO
Cpenay, OCOOCHHO MPOMBIIIJICHHBIX OTXO/OB,
MOXXET OKa3aThb HETaTUBHOE BO3JCUCTBUE Ha
3I0pPOBbE YEJIOBEKA.

Cpenu 3arpsi3HUTENEN OKpYKaroIIel cpebl
(buomornyeckux, HU3MUECKUX, XUMUICCKUX U
PaIMOAKTUBHBIX ) XUMUYECKUE COCTUHCHHUSI SIB-
JISIFOTCSL OIHUMHM U3 CaMbIX BaxHBIX. MI3BeCTHO
0oJiee 5 MUJUIMOHOB XUMHYECKUX COCIUHECHUH,
U3 KOTOpPBIX Oornee 60 ThICSAY HAXOASTCS B TO-
CTOSIHHOM HCIOJIb30BaHMHU. MHUpPOBOH 00beM
MPOU3BOJICTBA XUMHUUYECKUX COCIUHEHUU YBe-
nuyuBaerca B 2,5 paza kaxzasie 10 ner. Bxon
XJIOPOPraHUYECKUX COCIMHEHUU MECTULIUJIOB,
MOJUXJIOPUPOBAHHBIX  AU(PEHUIIOB, TOJHIIN-
KIIMYECKUX apOMaTHYECKUX YIJIEBOJAOPOJIOB,
TSDKEIBIX METAIIJIOB U acbecTa B OKPYKAOIIY IO
Cpeny sIBIsieTCsl HanboJiee OMmacHbIM.

Haubonee »¢dextuBHOI Mepoii 1o 3alu-
T€ OKpY>KAlOLIEW Cpefpl OT 3TUX COCIAUHEHUH
SBIISIETCS pa3pabOTKa W BHEApeHUe 0e30TXO-
HBIX WJIH MAaJOOTXOJHBIX TEXHOJIOTHYECKUX
MIPOLIECCOB, & TAKXKE 00E3BPEIKUBAHUE OTXO/I0B
WIK TmepepadoTKa OTXOAOB Uil TMOBTOPHOTO
WCIIONb30BaHusl. J[pyruM Ba)KHBIM Hampa,lie-
HHUEM OXPaHbl OKPY’KAIOIIEW Cpeibl SIBISETCS
W3MEHEHUE MOoJAX0Aa K MPUHILIMIAM OCEHaHus
pPa3IUYHBIX TPOU3BOJCTB, 3aMeHa Haumboiee
BPEIHBIX U CTA0WIBHBIX BEIIECTB HAa MEHEe
BpE/IHbIE W MEHee cTabuibHbIe. B3ammopeii-
CTBUE pPA3JIMYHBIX MPOMBILIICHHBIX U CEJb-
CKOXO3SCTBEHHBIX OOBEKTOB CTAHOBUTCSI BCE
0osee BaKHBIM, a COIMAIbLHO-DKOHOMUYECKUE
MoTepU B pe3ylbTare aBapuid, BbI3BAaHHBIX
ONMU30CTBIO PA3IUYHBIX MPEANPUSATUHH, MOTYT
MIPEBBICUTH BBITO/IBI, CBS3AHHBIE C OIM30CTHIO



DKorozus

CBIPbEBOI 0a3bl WM TPAHCIIOPTHBIX OOBEKTOB.
Jlis onTHUMaIbHOTO pelieHus npolieM pasme-
IIEHUsT OOBEKTOB HEOOXOIMMO COTPYIHHYE-
CTBO CO CHEIHMATUCTAMU Pa3IMYHOTO PO,
CHOCOOHBIMU MPOTHO3UPOBATh HEOIATONPHT-
HBIE BO3/ICHCTBUS pa3IMYHbIX (PaKTOPOB U MPH-
MEHSTh METOJbl MAaTEeMaTHYECKOIO MOJIEITUPO-
BaHUs. 3a4acTyl0 H3-32 METEOPOJIOTMYECKUX
YCIIOBUM 3arpsA3HAIOTCS pauoOHbI, YyHAJICHHbIE
OT HEIMOCPEACTBEHHOIO HCTOYHUKA BPEIHBIX
BBEIOPOCOB.

Pazpa0OoTanbl U BHEApPEHBI HayuHbIE OCHO-
BbI PEryJIIMpOBaHMs HEOJIArONpUATHBIX (PaKTo-
POB OKpy’Karoliei cpelibl, YCTaHOBJIECHBI HOP-
MBI I MHOTHX COTEH XMMHYECKUX BEIIECTB B
BO3/1yXe paboyeii 30Hbl, B BOAE BOJAOXPAHUIIUILI,
B aTMOC(EPHOM BO3/IyX€ HACEJICHHBIX ITyHKTOB,
B IIOYBE, B MHUIIEBBIX MPOAYKTAX, yCTAHOBIIE-
HBI JIOMTyCTUMBIE YPOBHU BIIHMSIHUS HEKOTOPBIX
¢usnueckux (GakropoB — Iryma, BUOpaIuH,
ANIEKTPOMArHUTHOTO M3Iy4YeHHs, 000CHOBaHBI
METO/Ibl M KPUTEPUU KOHTPOJIA Ka4eCcTBA OKpY-
XKaroIel cpeabl MO0 HEKOTOPHIM MHUKPOOHOIIO-
TMYECKUM TMoka3zaremnsaM. [IpoBomsTcst uccie-
JIOBaHUSI KOMOMHHPOBAHHOTO M KOMILJIEKCHOTO
BO3/ICHCTBHS 3arps3HAIONINX BEILIECTB, pa3pa-
00TKa PacUeTHBIX U SKCIPECC-METOJI0B UX HOP-
MHUPOBaHHUS.

Buowt 3acpazuenusa u obénacmu oxpauwl
OKpYydHcaroueil cpeobl

Paznuunble BMeIIATENIbCTBA YEJIOBEKAa B
NPUPOAHBIE Tpolecchl B Ouocdepe MOXKHO
CTPYIIIMPOBATH 110 CIEAYIOIIUM THIIaM 3arpsi3-
HEHHMsI, T.€. 10 BCEM aHTPONOICHHBIM HM3MEHe-
HUSIM, HEXKEJIaTeIbHBIM JJIs1 9KOCHUCTEM:

* 3arps3HEHHE MHIpeAneHTa (OIMH KOMIIO-
HEHT — YacCTh CJIIOKHOTO COCTUHEHUS WM
CMECH) KaK CEpHH BEIIECTB, KOJINYECTBEHHO
WA Ka4€CTBEHHO UY>KJbIX MPUPOJHON OHO-
reO0LIeHO3€E;

napaMeTpudecKoe 3arps3HeHue (mapaMmerp
OKpY>Karollel cpeapl — 3TO OJHO U3 €ro
CBOWCTB, HalpuMep, ypOBEHb IIyMa, OCBE-
LIEHUE, U3ITYYEHHE U T.]1.), KOTOPOE CBA3AHO
C M3MEHEHHEM KayecTBa IapaMeTpPOB OKpY-
YKAIOUIEN Cpebl
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* OHOLIEHOTMYECKOE 3arpsi3HEHHE, KOTOpoe
3aKJIIOYAeTCs] B BO3JCHCTBUU HAa COCTaB H
CTPYKTYpY MOIYJISILIMU )KUBBIX OPTaHU3MOB
CTaTUYECKH JECTPYKTHBHOE 3arpsi3HeHHE
(craHiUst — MeECTOOOMTaHME MOMYJSALUH,
paspylleHHMe — YHUYTOXKEHHUE), KOTOpOe
npecTaBisieT co00il n3MeHeHue nanamad-
TOB U HKOJIOTUYECKHX CHUCTEM B IIpoIlecce
MIPUPOIOTIONB30BAHMS.

Jlo 1960-x ronoB moj 0OXpaHoW IPUPOALI B
OCHOBHOM ITOHHMMAJIach 3amuTa Gaopsl u Qay-
Hbl OT BbIMHpaHus. COOTBETCTBEHHO, (hopma-
MU 3TOM OXpaHbl ObLIM, B OCHOBHOM, CO3/JaHHE
0c000 OXpaHSIEMbIX TEPPUTOPH, NPUHATHE
MIPABOBBIX AKTOB, OIPAaHUYMBAIOMIUX PHIOHBIN
MIPOMBICEJT OTJCNIBHBIX KUBOTHBIX U T.J. Yue-
Hble U OOIIECTBEHHOCTh B IEPBYIO OYepelb
03a004eHbI OMOIICHOTUYECKUM, a B HEKOTOPBIX
cllydasix M CTaTUCTUYECKH AECTPYKTUBHBIM
Bo3/elicTBMeM Ha Ouocdepy.  Pasymeercs,
ObUIO TaK)Ke KOHCTHTYLIMOHHOE M IapaMeTpH-
YeCKOe 3arpsi3HeHne, 0COOEHHO C Y4eTOM TOro,
9T0 00 YCTaHOBKE OYHCTHBIX COOpPYKCHHH Ha
NOPEANPUATHIX HE MOIIO ObITh U peun. Ho on
He OBbUT TAaKUM Pa3HOOOPA3HBIM U MAaCCHBHBIM,
Kak ceiyac, He cojiep:Kall MPAaKTHUYECKU HUKa-
KHX MCKYCCTBEHHO CO3JaHHBIX COCIMHEHUII,
KOTOpbIE HENb3s ObLIO OBl pa3pylINTh €cTe-
CTBEHHBIM ITyTE€M, M NPHUPOJA CIPABISIACH C
HUM cama. Hampumep, B pekax ¢ HeHapyIlIeH-
HBIM OHMOIIEHO30M M HOPMAJIBHOW CKOPOCTBIO
TEUCHHsI, HE 3aMEJICHHOM THIPOTEXHUYECKH-
MH COOpPYKCHMSMH, IOJ BO3JACHCTBHEM Iie-
pEeMELIMBAaHUs, OKHCICHHS, OCAXICHHS, IIO0-
IJIOIICHUS. U PA3JIOKEHUSI BOCCTAHOBUTEISIMH,
o0e33apaKMBaHUsl COJHEYHOW paauanved u
T.J. 3arps3HEHHAas BOJA IOJHOCTBIO BOCCTa-
HOBMJIa CBOM CBOWCTBAa Ha pacCTOSHUM Ooiee
30KM OT UCTOYHHUKOB 3arpsI3HEHUSI.

Koneuno, ObLTM OTHENBHBIE YYacTKH, IJIE
npUpoAa MocTpagana BOIM3M Haubosee 3a-
IPAZHAIONIMX OTpaciell MPOMBIIUICHHOCTH B
npouioM. OnHako B Hayaje 20 Beka TEMIIbI
3arps3HEHUS] MHTPEIUEHTOB M IapamMeTpoB
YBEIUYMINCh, @ MX KAYECTBEHHBIM COCTaB W3-
MEHHJICSI HACTOJIBKO CHUJIBHO, YTO HA OOJIBIINX
IUIOIIASIX €CTECTBEHHAs CHOCOOHOCTD K CaMo-
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OYMILIEHHUIO, T.€. €CTECTBEHHOMY pa3pyLIEHUIO
3arpsi3HSIONIETO  BEIIECTBA €CTECTBEHHBIMU
(bu3MUeCKUMH, XUMHUYECKUMH WU OHOJOrude-
CKHMMHU TpoIieccaMu, OblIa yTpadeHa.

CrocoOHOCTh TOYBBI K CaMOOYHILEHHIO
MOJIPBIBAETCSL PE3KUM COKPAILEHUEM YHucia ee
Jierpajjaliiid, 4To OCYIIECTBIISIETCS MO BO3IEH-
CTBUEM YPE3MEPHOI0 MPUMEHEHHUs MECTULIU-
JIOB U MUHEpaJbHBIX YIOOpEHHMIA, BO3/IETIbIBA-
HUS MOHOKYJIBTYP, IOJHOTO Y/IaJieHus C ToJiel
BCEX YacTei OCEBOB U T.J1.

Ilenu u npunyunvr oxpansvlt OKpyscarouien
cpeont

[Toxn oxpaHo# OKpy»Karollel cpelbl NOHU-
MaeTcsi COBOKYITHOCTb MEXIYHApPOJHBIX, IO-
CYIapCTBEHHBIX W PETMOHAIBHBIX MPABOBBIX
aKTOB, MHCTPYKLMM WU CTaHIApPTOB, KOTOPbIE
MPUBHOCAT OOIIME IPaBOBbIE TPeOOBaHUS K
KOKJIOMY OTJEIbHOMY 3arpsi3HAIONIEMY Be-
IIECTBY M O0ECIEUMBAIOT €r0 3aMHTEPECOBAH-
HOCTh B BBINIOJIHEHUU ITHX TpeOOBaHUM, KOH-
KPETHBIX MPUPOJIOOXPAHHBIX MEPONPHUATUIX
0 peau3auy 3TUX TpeOOBaHUH.

VYenexa MOXKHO 0XKMIATh TOJIBKO B TOM CITy-
4ae, eCJIM BCEe 9TH KOMIIOHEHTBI OyIyT COOTBET-
CTBOBaTh JIPYT JIPYTy IO COAEPIKAHUIO U CKO-
poctu pa3paboTKH, T.€. OyIyT MHTETPHUPOBAHBI
B €JIMHYIO CUCTEMY OXpaHbl OKpPYKaoIIeH cpe-
JTBI.

[TockonbKy 3a/1aua 3alUThl TPUPOBI OT HE-
TaTUBHBIX BO3/ICHCTBUI YeloBeKa He ObLIa pe-
1IEHA BOBpPEMs, TO B HACTOSAIIEE BpeMs Iepe.
YEJIOBEKOM BCE Yallle CTABUTCS 3a]1a4ya 3allUThl
OT BO3JECHCTBUI U3MEHEHHOW MPUPOIHOU Cpe-
npl. O0a TOHATHS WHTETPUPOBAHBI B TEPMUH
«3amura (4eI0BeKa) OKPYKAroIIen CPeIb».

3amuTa OKpysKarolei cpeabl COCTOUT U3:

» IlpaBoBas 3ammuTa, KOTOpas (popmymupyet
Hay4yHbI€ HKOJIOTUYECKUE MIPUHIUIIBI B BUE
IOPUANYECKH 00s13aTebHBIX 3aKOHOB;
MaTepualbHOE CTUMYJIHUPOBAHUE MPUPOJIO-
OXPaHHOU J1eATEIbHOCTH, HAIIPaBICHHOW HA
TO, YTOOBI C/IeTIaTh €€ IKOHOMUYECKHU BBITO/I-
HOU JJISl IPEANPUSATHIA;

3amuTa TeXHOJIOTHIA, pa3paboTKa SKOIOTH-
YEeCKH YHCTHIX U pecypcocOeperaroimumx Tex-
HOJIOTHiA U 000PYIOBaHHUS.
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B cootrBerctBun ¢ 3akoHoM PecnyOmuku
Tamxukuctan «O0 oxpaHe OKpyKarollel cpe-
JIbD) OXpaHe MOIekKAT CIEAYIONINE 00bEKTHI:

* 3emuis, ee Helpa, OYBHI;

[ToBepXHOCTHBIE U TOI3€MHBIE BOJIBI;
AtMochepHBIii  BO3yX, O30HOBBIH CIIOH
3eMJIH;

JKuBOTHBIN U paCTUTEIBHBIA MUD, B TOM YHC-
Je OMoJorMYecKoe pazHooOpasme jeca BO
BCEM UX BHJIOBOM MHOTOOOpPa3HH, a TaKXKe
ux rererudeckui poun (3PT ot 18.07.17.,
Ne 1449).

Oco0oii oxpaHe MOJIeKAT TOCYIapCTBEH-
HbIE IPUPOIHBIC 3aMIOBETHUKH, B TOM YHCIIE
6uocgepusie, ux OydepHbie 30HbI.

Oco00i1 oxpaHe Takxke MoJIeKar 30HbI op-
MUPOBaHUS MOA3EMHBIX BOI.
T'ocynapcTBeHHBIE NPUPOJHBIC 3arlOBEIHU-
KM, 3all0BEJHUKH, HALMOHAJbHbBIC MPHPOI-
HBIE MApKH, MAMATHUKHU MPHPOIbI, PEAKHE
VI HaXOJSIIUECs MOJ] YIPO30i HCUE3HOBE-
HUS BUJBI PACTEHUM M JKUBOTHBIX U MeCTa
ux oOuTaHMUs HaXOAATCA MOA 0COOOU oXpa-
HOM.

OCHOBHBIE NPHUHLHUIBI OXPaHbl OKpPYKaro-
1Iel Cpebl TOJHKHBI OBITh CIIETYIOIUMHU:

* MPHOPHUTET OTAaBaTh oOecmeyeHuro Omna-
TONPUSATHBIX SKOJOTHYECKUX YCIOBUH JUIS
KHU3HH, TPYAA U OT/bIXa HACEICHUS;

Hay4YHO OOOCHOBAHHOE COYETAaHHE IKOJIOTH-
YECKUX M SIKOHOMHUYECKUX MHTEPECOB 00111e-
CTBa

[IPUHUMATh BO BHUMAHUE 3aKOHBI TIPUPOJIBI
U BO3MOXXHOCTH CaMOOBOCCTAHOBJICHUS H
CaMOOYHILIEHUSI UX PECYPCOB
NPEIYNpexaIeHUE HEOOpaTUMBIX IOCIE-
CTBUH I OXpaHbl OKPYXKAIOLIEH CPElbl U
37I0POBbS YEJIOBEKA

MIPaBO HaceJeHHsI U O0IIeCTBEHHBIX OPTraHu-
3alMil HA CBOEBPEMEHHYIO U JOCTOBEPHYIO
UHPOPMALIMIO O COCTOSHUM OKpPY>KarowleH
cpeabl M HEOMArompHUATHBIX MOCIEICTBUIX
JUIL OKPY’KAIOLIEH Cpefbl U 370pOBbS ye-
JIOBEKa Ha Pa3IMYHBIX MPOMU3BOACTBEHHBIX
o0beKTax
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HEBO3MOXXHOCTb IIPUBJICUYEHUS K OTBET-
CTBEHHOCTH 3a HapylleHHe TpeOoBaHUN
IIPUPOAOOXPAHHOIO 3aKOHOJAATEILCTBA.

B TO ke BpeMs Kax /bl rpakJaH1H 00513aH
y4acTBOBAaTh B OXpaHE OKPYKAIOLIEH IPUPOJI-
HOM Cpebl, NOBBIIATh YPOBEHb CBOUX 3HAHUU
O IPUPOAE U DKOJIOTUUYECKON KYJIbTypE, COOT-
BETCTBOBaTh TPEOOBAHUAM HKOJIOTUYECKOTO
3aKOHOJATEIbCTBA U YCTAHOBJIEHHBIM CTaHJap-
TaM KayeCTBa OKPYIKAIOLIEH CPEIbl.

JlpyrumMHu TpUYMHAMH CJIa00Tr0 PEeryinupo-
BaHUsl IPUPOJOOXPAHHOIO 3aKOHOMATENIHCTBA
SBJISIETCS. OTCYTCTBUE TEXHUYECKUX CPEICTB
s 3GEKTUBHON OYMCTKU CTOYHBIX BOJ U 3a-
I'PSA3HEHHBIX TA30B Ha MPEANPUATUSAX U 000py-
JIOBaHUS AJI1 KOHTPOJIS 3arpsiI3HEHUI B HHCIIEK-
LIMOHHBIX OpraHU3aLUsIX.

Haxonern, BakeH HU3KUH YPOBEHb 3KOJIO-
TUYECKOU KYJIBTYPBI CPEAM HACEICHUS, HENO-
CTaTOYHOE 3HAHHME OCHOBHBIX JKOJIOTMYECKUX
TpeOOBaHUI, CHUCXOIUTEIFHOE OTHOLICHHUE K
MopYe CIIOPTUBHBIX OOBEKTOB, OTCYTCTBHE 3Ha-
HUU U HABBIKOB, HEOOXOAUMBIX sl 3 (HEKTUB-
HOro oOecCHeyeHHs 3aKpEeIUIEHHOTO B 3aKOHO-
JIaTeJIbCTBE IIPaBa Ha 340POBYIO OKPYXKAIOLLYIO
cpeny. B nHacrosimiee Bpemst HeoOXOIUMO pasz-
paboTaTh NMpPaBOBOW MEXaHU3M 3alLUTHI MPaB
YeJioBeKa B 00JacTU HKOJIOTUH, T.€. 3aKOHO[a-
TEJbHBIE AKThl, KOHKPETU3UPYIOILUE 3Ty YacTh
3aKOHA, U TPaHC(HOPMHUPOBATH MOTOK kKayobd B
MIOTOK >KaJ100 B MIpeccy U BBIIECTOSIIUE aIMH-
HUCTpPATHUBHBIE OpPraHbl B IOTOK TpeOOBaHMI
K cyneOHbIM opranaM. Eciu KaKIblid KUTEIb,
Ybe 3/I0pPOBbE MMOCTPAAATIO OT BPEIHBIX BHIOPO-
COB KOMIIAaHUH, IIOAAET MCK O MaTrepUabHOMN
KOMIICHCALIUU 33 MPUYMHEHHBIH yiepo, ore-
HHUBAsi CBOE 3[I0POBbE KaK I0CTATOYHO BBICOKOE,
KOMIIaHHUs MPOCTO 00s3aHa MPUHATH CPOUHBIE
SKOHOMHYECKUE MEpPBI 110 CHUKEHUIO YPOBHS
3arpsA3HEHUS.

Ilepcnexkmuegot
odcmenma

YcTolunuBO€e  yIpaBlIe€HUE OKpYyXKarolen
CPElON — €IUHCTBEHHBIN BBIXOJ U3 ITOU CUTY-
aruu. OOIas 1enb YCTOHYMBOIO yIpaBiICHUs
IIPUPOJHBIMU PECYPCAMU 3AKJIFOYAETCS B TOM,
9yTOObl HAWTH HAWIYYIIHE WIA ONTUMAJIbHBIC

IKON102UHUECKO20 MEHEH~-
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CHOCOOBI UCTOIB30BAHMS MPUPOIHBIX U HC-
KYCCTBEHHBIX (HalpuMep, CEIbCKOX035HCTBEH-
HBIX) PKOCHCTEM. DKCILlyaTalusi OTHOCUTCS K
cOOpy ypokasi M BIUSHUIO KOHKPETHOUN XO03ii-
CTBEHHOM JEATEIbHOCTH Ha yCIOBHS OHMOTeo-
LIEHO3a.

3ajgaya co3JaHUsl ONTHUMAJIBHOM CHUCTEMBbI
YIOPABICHUS] TPUPOAHBIMU pEeCypcaMu 3HAuU-
TEJIbHO YCIIOXKHSIETCS HAJIMYMEM HE OJIHOTO, a
MHOXXECTBAa KPUTEpUEB ONTHUMHU3ALMHU. B TOM
yucie: JIOCTUKeHHEe MAaKCUMAaJbHOU YpOXKau-
HOCTHU, CHUKEHHE MPOU3BOJCTBEHHBIX 3aTparT,
COXpaHEHUE MPHUPOIHBIX JTaHAMAPTOB, MOJ-
JiepKaHue OMOIOTUYECKOTO Pa3sHOOOpa3us co-
o01iecTB, 00ecneyeHre YNCTOTHI OKPY KaroIIen
Cpelbl, TOA/IepKaHue HOPMAIILHOTO (DYHKITHO-
HUPOBAHUS YKOCUCTEM U UX KOMILIEKCOB.

Crnenyer paccMOTpeTh BOMpPOC 00 oOXxpaHe
OKpYXalolllel Cpe/ibl 1 BOCCTAHOBIEHUU TPHU-
POIHBIX PECYPCOB:
* panuMoHaibHas crparerus OOpbOBI C Bpe-
IATENSIMH, 3HAHHE U COOIIOACHHE CEllb-
CKOXO34MCTBEHHOM NPAKTUKH, J03bl MH-
HEpaJIbHBIX yHOOpEeHUM, XOpollee 3HaHUE
OpPraHMYECKHX arpoLEeHO30B M IPOLECCOB,
MPOUCXOJSAIINX B HUX UM Ha MX TpaHHUIAX C
MPUPOAHBIMHU CUCTEMAMU
COBEPIIICHCTBOBAHUE TEXHOJIOTUH U JOOBIYA
IIPUPOJIHBIX PECYPCOB;
HaunboJsee MoJIHOE U BCECTOPOHHEE U3BIIeYe-
HUE BCEX I10JIE3HBIX KOMIIOHEHTOB U3 MECTO-
pOXAECHUA
PEKyJIbTUBALIUS 3€MJIM TOCJE MCMOIb30Ba-
HUS,
HSKOHOMHUYHOE M 0Ee30TXOHOE HCII0JIb30Ba-
HUE ChIPbs B IPOU3BO/ICTBE;
TEXHOJIOTUU TITYOOKOW OYMCTKH U yTHIN3a-
LIUUA OTXOJIOB;

* IIOBTOPHOE MCIOJb30BAHUE MAaTEPUAJIOB
MOCJIE TOTO, KaK MPOAYKLUS OONbIIe HE UC-
I10JIb3YETCS;

HCIOJIb30BAaHUE TEXHOJOTMHU I JTOOBIYH
JIACTIEPCHBIX MUHEPAJIOB;

HCNOJb30BAaHUE IPUPOAHBIX U MHUHEPAIb-
HBIX 3aMEHHUTENEH Ne(UIUTHBIX MUHEPAIIb-
HBIX COCIMHECHUIM;
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3aKpBIThIE TPOU3BOJICTBEHHBIEC LIUKIIBI (pa3-
paboTKa U IPUMEHEHUE);

IPUMEHEHHE HYHEepProcOeperarommx TEeXHO-
JIOTHiA;

pa3paboTKa 1 UCTIOJIH30BaHUE HOBBIX IKOJIO-
TUYECKHU YUCTHIX UCTOYHUKOB SHEPTUH.

B nienom, He0OXOAMMO YUUTHIBATH BOMPOCHI
OXpaHbl OKpYy’Karolel cpeibl U BOCCTAHOBIIE-
HUS IPUPOJHBIX PECYPCOB:

* JIOKaJbHBIA U TTOOATBHBIN TOTUYECKUNA MO-
HUTOPHHI, T.€. U3MEPEHHE U KOHTPOJb CO-
CTOSIHMSI KJIFOUEBBIX JKOJIOTMUECKUX Xapak-
TEPUCTUK, KOHLICHTPALMMI 3arps3HAIOLINX
BEIIECTB B aTMOC(epe, BOJE U MOUBE;
BOCCTAHOBJIEHUE U COXpPAHEHHE JIECOB OT
MOXKapoB, BpenuTene u 6one3neit
pacuIMpeHe U yBeIMUYCHHE YHCiia 3al0Bel-
HUKOB, 3TaJIOHHBIX 3KOCUCTEMHBIX 30H, YHU-
KaJIbHBIX MPUPOJIHBIX KOMIUIEKCOB;

OXpaHa U pa3BeJEHUE PEIKUX BUIOB pacTe-
HUN U )KUBOTHBIX;

IIMPOKOE MPOCBEIICHNE O0IIECTBEHHOCTH U
9KOJIOTHYECKOe 00pa30BaHuUE;
MEXIyHapOHOE€ COTPYIHHYECTBO B 00ma-
CTH OXpPaHbl OKPYKAIOIIEH Cpebl.

Takoe akTHBHOE ydacTHe BO BceX cepax
YeJIOBEUECKOM JeATeNbHOCTH Il (hOpMUpOBa-
HUS OTHOUIEHUS K MPHUPOAE, Pa3BUTHUS yCTOMU-
YUBOIO YIIPABICHUS OKPYXKAIOLIEH Cpenou,
Pa3BUTHUSL SKOJIOTHYECKH YHUCTBIX TEXHOJOTUM
Oy/lylIero MO3BOJIUT PELIUTh 3KOJOTHYECKHE
MPOOJIEeMbl CETOMHSIIHETO THS M JBUTATHCS B
HaIlpaBJIC€HUU TAPMOHUYHOIO COTPYJHUYECTBA
C IIPUPOJIOH.

CeronHs oOTHOLIEHHE MOTpEOUTENEH K pu-
poze, KOTopble 3a0MpaloT ee pecypcehl, He MpH-
HUMasi MEp MO0 UX BOCCTAHOBJICHUIO, YXOJIUT B
npouuioe. [IpobGiema panMoHAIBHOTO HCIIOJNb-
30BaHMs MPUPOIHBIX PECYPCOB, 3AIUTHI MPHU-
pOIlbl OT pa3pyIIMTENbHBIX IMOCIEACTBUN XO-
35MCTBEHHOM JIESITEIBHOCTH YEJIOBEKA HMEET
HallMOHAJILHOE 3HAYCHHUE.

CoxpaHeHHe TIPUPOABI M YCTOW4YMBOE
ynpaBjieHHe el0 — 3TO CIOKHas mpoliema,
pelieHue KOTOpoi 3aBUCUT KaK OT MOCIeA0Ba-
TEJIbHOM peaJM3aluy roCy1apCTBEHHOMN I10JIU-
TUKH COXPAHEHHS HIKOCUCTEM, TaK U OT PACIIU-
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peHMs HAay4yHBIX 3HAHHH, KOTOpBIE OOILECTBO
MOXeET (PMHAHCUPOBATh PEHTAOCIbHBIM U BbI-
TOMHBIM 7t COOCTBEHHOTO OJIar0COCTOSHUS
CrIoco0oM.

JUnst 3arpsi3HSIIONINX BEIIECTB B aTMocge-
pe YCTaHOBJEHBI IOPUIUYECKH JIOIyCTHMBbIC
MaKCHMaJbHble KOHIEHTpAIMM, KOTOpbIE HE
OKa3bIBAIOT 3aMETHOT'O BIMSHUS HA YeJIOBEKA.
B nensix npeaoTBpalieHus 3arpsa3HeHus BO3/1Y-
xa ObLIM pa3paboTaHbl MEpHI 110 00ECIIEYCHUIO
MIPABWJIBHOTO CIKUTaHMS TOIUIMBA, IIEPEX0/1a Ha
rasu(pUUUPOBAaHHOE LEHTPAIbHOE OTOIJICHHUE
U YCTaHOBKHM OYHMCTHBIX COOPYXEHUH Ha Ipo-
MBIIIJICHHBIX MpeanpusITusix. [loMumo 3amTsl
BO3/lyXa OT 3arpsA3HEHHs, OYUCTHBIE COOPY-
KEHUS TAKKe MO3BOJIAIOT SKOHOMHTB CBHIPbE U
BO3BpallaTh B MPOU3BOACTBO MHOTHE IICHHBIC
nponykTel. Hampumep, otaeneHue cepbl OT
BBIJICJIIONIUXCS TA30B TO3BOJISICT YBEJIUYHUTH
MIPOU3BOJICTBO CEPHOM KHUCIOTHI, B TO BpeMs
Kak OTIEJICHHE [IEMEHTa SKOHOMHT IPOIYKTHI,
OKBHBAJICHTHBIC TMPOIYKTaM HECKOJIBKUX 3a-
BOJIOB. B a/llOMMHHMEBBIX 3aBOJaX YCTaHOBKa
GuIBTPOB Ha TpyOax MpeAOTBpaIlaeT BHIOPOC
¢Topa B armocdepy. Hapsiny co crpourens-
CTBOM OYMCTHBIX COOPY)KEHHUI BeIEeTCs MOUCK
TEXHOJIOTHM, MO3BOJISIOIUX MHUHUMHU3UPOBAThH
00bEM OTXOJI0B. DTOM K€ IIeNU CITY>KUT COBEp-
IICHCTBOBAHUE KOHCTPYKLHUH aBTOMOOHIICH,
nepexona Ha npyrue Buasl Torusa (CYT, atu-
JIOBBIM CIIUPT), TIPU CTOPAHUU KOTOPHIX BBIJC-
JSI0TCSL MEHEee BpeIHbIe BellecTBa. Benercs
pa3zpaboTka aBTOMOOWIS C OIJICKTPUUYECKUM
JIBUraTejaeM, KOTOPBIA CMOXET MEepeaBUraThbCs
110 ropony. IIpaBunbpHbIN qU3aiiH ropoja U ero
3eJIeHbIX 30H UMeeT Ooublioe 3HaueHue. Jlepe-
Bbsl OYMIIAIOT BO3JIyX OT B3BEIICHHBIX B HEM
KUJKUX U TBEPABIX YacTull (a3po30Jieit) u mo-
IJIOIIAIOT BpeAHble ra3pl. Hampumep, AHOKCHT
Cepbl XOPOILIO YCBAaUBAETCS TOIOJIEM, JTalMOM,
KJIEHOM, KOHCKHMM KalllTaHOM, (eHOJIaMu —
CHUPEHbIO, TYTOBHUKOM, Oy3HHO.

BBITOBBIE Y MPOMBITITIEHHBIE CTOYHBIE BOJIBI
OYMINAIOTCS MEXaHUYECKH, (PU3MUECKH U OMO-
noruvecku. buonorudeckas o6paboTKa 3aKIt0-
Y4aeTcsi B YHHUTOXCHHH MHUKPOOPTaHU3MaMU
PacTBOPEHHBIX OpPraHMYECKHX BellecTB. Bona
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MIPOXOAUT 4Yepe3 CHeUUaTbHbIE pPe3epByaphbl,
cofieprKaliie TOJIbKO TaK HA3bIBAEMBIM aKTHB-
HBI WJI, KOTOPBIM COACPKUT MHUKPOOPraHU3-
MBI, OKUCIIAIONINE (PEHOIBI, JKUPHbIE KUCIIOTHI,
CIMPTBHI, YIIIEBOJOPO/BI U JP.

OuncTKa CTOYHBIX BOJA HE peEIIaeT Bcex
npobneM. I1o 3Toi mpuunHe Bce OOINbIE KOM-
MaHWH MEepexoasT Ha HOBYIO TEXHOJOIMIO —
3aMKHYTBII IIUKJI, B KOTOPOM OYHILEHHAs BOAA
BO3BpAIaeTCs B MPOU3BOICTBEHHBIHN MpoIleCC.
HoBble TexHONOTHYECKHE MPOLECCHl MO3BOIS-
IOT B JIECATKHU Pa3 COKPATUTh KOJMUYECTBO BOJIBI,
HE0OXOTUMOI IS IPOMBIIIJICHHBIX LIETICH.

OCHOBHOW LIENbIO 3AIIUTHl JTHHIL SBIISET-
Cs MpeNoTBpalleHHE HEMPOU3BOAUTEIBHBIX
3aTpaT Ha OPraHMYECKHE Pecypchl IMpH HUX
KOMIUIEKCHOM ~ HCIONIb30BaHuU.  Harmpumep,
MHOTO yIJISl TepseTCsl B MOA3EMHBIX MOXKapax,
a TOPIOYMIA ra3 ckuraercs B ¢akenax HeQTs-
HBIX MecTopoxeHuil. Pa3zpaborka TexHOIO-
MU KOMILJIEKCHOTO M3BJICUEHHUS] METAJUIOB U3
Pyl TO3BOJSIET M3BJICKATh JONOJHHUTEIbHbIC
LICHHBIC AJIEMEHTHI, TAKHE KaK TUTaH, KOOAJIbT,
BOJIb(GpaM, MOIUOIEH U Ap.

Hannexaimas cenbCKOX034MCTBEHHAS TEX-
HUKa M OCYUIECTBJICHHE KOHKPETHBIX MeEp IO
3alUTe NMOYBBl UMEIOT OOJIBIIOE 3HAYCHUE IS
MOBBIIICHUSI TPOU3BOAUTEIBHOCTH CEJIbCKO-
ro xossiicrea. Hampumep, KaHbOHBI YCIIEIIHO
KOHTPOJIUPYIOTCSI ITyTeM IOCAJKU TAKUX pac-
TEHWH, KaK JEpeBbs, KyCTApHUKU M TPAaBBI.
PacTeHus 3amuniaoT Mo4By OT BBHIMBIBAHHS U
CHIDKAIOT pacxoj BOjbl. BrIpanuBanue KaHbo-
HOB TI03BOJISICT MCIIONB30BaTh UX SKOHOMHO.
IToceB amopdHbIX 6000B U3 AMEpPUKH, KOTO-
pble MMEIOT CUJIBHYIO KOPHEBYIO CHUCTEMY, HE
TONBKO 3(PPEKTUBHO MPEAOTBPAIIACT HMPOMBI-
BaHHE MOYBBI: CAMO pacTeHHEe OOecreyuBaeT
©00bI BBICOKOH MUTATEIbHON 1IEHHOCTHIO. Paz-
HOOOpa3ue MocasoK U MOCEBOB BJOJIb YIIENbs
CHOCOOCTBYET (POPMUPOBAHUIO YCTOHYHBOTO
6uornenosa. IITuiel ocenarT B 3apocCiisix, YTO
OYECHb BAXHO JUIsI OOpPBHOBI C BPEIUTEISIMH.
3alUTHBIC JIECOTOCAAKH B CTEMU IMPEIOTBpaA-
LIAI0T BOJHYI0 M BETPOBYH) DJPO3UIO IOJICH.
Pa3zButue OHMONOTMYECKUX METOJ0B OOpPHOBI
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C BpEAMTEISIMU I103BOJIIET COKPATUTh IPUMeE-
HEHHUE NECTULMIOB B CEIICKOM XO3silicTBE. B
Hacrosiiee Bpemsi B oxpaHne Hyxpaatorcs 2000
BUJIOB pacTeHui, 236 BUIOB MIIEKOMUTAIOIINX
1 287 BUJOB NTHIIL.

MexayHapoIHbI COK3 OXpaHbl IPUPO-
Jbl BBIMYCTUJ crienralibHyl0 KpacHyio KHU-
Iy, B KOTOpOHl coOOLIaeTcs O HaXOAAIIUXCS
II0Jl YrpO30M MCUE3HOBEHHUs BHJAX MU JAIOTCS
pEKOMEHJAMKU 10 UX COXpaHEeHUIo. MHorue
BU/Ibl, KOTOPBIM TPO3UT HUCYE3HOBEHME, K Ha-
CTOSILLIEMY BPEMEHHM BOCCTAHOBWJIHA CBOKO YMC-
JIGHHOCTb. DTO JIOCOCh, CaWrak, Oeias Liaruis
u rara. OpraHusanys 3aloBEAHUKOB M 3aKa3-
HUKOB CIIOCOOCTBYET 3alllUTEe AMKOW MPHUPOJBI
U JUKUX >KUBOTHBIX. [[OMUMO OXpaHbl peakux
U HaxXOJALIMXCS IOJ YIpOo30i HCUE3HOBEHUS
BUJIOB, 3aIIOBETHUKH CITy>KaT Takke 0a30i s
OJIOMAIIIHUBAHUS IUKUX KUBOTHBIX C IIEHHBIMU
SKOHOMMUYECKUMH XapaKTEPUCTUKaMH. 3amo-
BEJHUKHU TAKKE SIBJLSIFOTCS LIEHTPaMM IOCEIIe-
HUS JKUBOTHBIX, MCUYE3HYBLIMX HA 3TON Tep-
pPUTOpPUH, U BHOCSAT CBOH BKJIaJ B o0oraiieHue
MecTHOM (ayHbl. EcTh MHOTO IpHUMEpOB, IO-
NOOHBIX 3ToMYy. OHHU MOKAa3bIBAIOT, YTO 3a00Ta
0 TMPUPOJIE, OCHOBAHHAS HA ITyOOKHUX 3HAHUSIX
OMOJIOTUM PACTEHUH W JKUBOTHBIX, HE TOJBKO
COXpaHs€T IPUPOLY, HO U IPUHOCUT 3HAYU-
TEJbHYIO0 SKOHOMHUYECKYIO BBITOLLY.

B Hacrosiee BpeMst OJTHOM U3 OCHOBHBIX
npo6ieM B MEXKIyHAPOAHBIX OTHOLICHHUSX SIB-
JIsieTCsl pallMOHAJIM3aIUs YIIPABICHUSI OKpYKa-
IOLLEH CPENO U 3aIUTa IPUPOAHOU CPEMBL.

[Ipobnembl OKpysKaromel cpeibl U ryma-
HUTApHOW 0E30IaCHOCTH CTajO HEBO3MOXKHO
pelaTh TOJBKO Ha YPOBHE OTAEIbHBIX CTpaH.
Me:xlyHapoIHOE COTPYAHUUYECTBO MOXKET OCY-
LIECTBIIATHCA HA JABYCTOPOHHEH M MHOIOCTO-
poHHel ocHoBe. Ero ucropusi HacuMThIBAET
6osiee 100 net. 3a 3TOT neprox OBUIO 3aKIIIOUE-
HO 0K0J10 200 Ba’KHBIX MEXTyHAPOJHBIX COIJIA-
LICHUN U KOHBEHIUH, 32 KaXKJbIM U3 KOTOPBIX
CTOMUT HaIlpsDKEHHAst paboTa MO COIIACOBAHUIO
CYBEPEHHBIX MHTEPECOB AIKOHOMHUYECKOIO pa3-
BUTHS KaX/I0H CTpaHbl ¢ HHTepecamu obecre-
YeHMsI BBLDKMBAaHMs BCero uenosedecTsa. [locie
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paruduKau KakJ10i KOHBEHIIMU HEOOXOIH-
MO BHECTH M3MEHEHUS B HALMOHAJIbHBIE HOP-
MATUBHO-IIPABOBBIE AKThI TOCYAAPCTB.

MexyHaponHble OpraHu3alydd KOHTPO-
JUPYIOT BBIIIOJIHEHUE MPUHSTHIX COMIALICHUMN
U KOOPAUHUPYIOT COBMECTHBIE YCHIIHS IO OX-
paHe mpUPOABI U 00eCTIedeHUI0 0€30MIaCHOCTH
YeJoBeKa.

[IpoGnemMa 3arpsis3HEHUsT OCTACTCS AKTyallb-
HOM M cerojHs. BaxHo 3HATh, KaK 3aIllIUTUTh
MpUPOLY OT XUMHUYECKHX WM JAPYIHX BO3JEH-
CTBUH M KaK HE IMPUBECTH IUIAHETY K IKOJIOTH-
YecKoil karacTpode. 3ammuTa Bamei npuposl
OYCHb BaKHA Ha Ka)KJOM ATalle *KU3HMU.
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QUESTIONS OF GUARD OF ENVIRONMENT
Karieva F.A., Boboev R.D.

Annotation: in this article questions are examined the guards of environment, sent
to providing of favourable and safe terms for a habitat and activity of man. The most
essential ecological factors are atmospheric air, air in dwellings apartments, water, soil.
The guard of environment envisages maintenance and renewal of natural resources for
prevention of direct and indirect negative influence of results of activity of man on nature
and health of man.

Keywords: guard of environment, ecological factors, water, soil, activity of man,
pollutants of environment, defence of environment, ecological menejment, effluents,
natural resources.
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JANHAMUKA UBMEHEHUA TNIPOXUMHNYECKHUX
XAPAKTEPUCTHUK AJPACMAHCKON BOJJHOV CUCTEMBI
B YCJOBUAX AHTPOIIOT'EHHOI HAT'PY3KU

'A3uz06 P.O., *Tunnoboes X.H., ‘Mypomoesa JI.A.
'enmp unnosayuonno2o passumus nayku u Hogvix mexronoautt HAHT
2Xyoorcanockuil 2ocyoapecmeennulil ynusepcumem um. akao. b.Iagpyposa

Annomauun: 6 cmamve paccmampugaromcs pe3yibmamsl UOPOXUMUYECKUX UCCILe-
006aHUll NO OUHAMUKE UBMEHEHUsl KaYyeCmed 800HOU Cpedbl. Ycmanosienvl cooepica-
HUe U KOHYEHmMpayus 8PeOHbIX eujecms, a maxice CmeneHb 3aepa3HeHus: UCCc1e0yembix
UCTOYHUKOB 800bl. ABMOPLL OMMeEUArom, Ymo OYeHKAa UBMEHYUBOCTU KAYeCmad 800bl 6
VCI0BUAX AHMPONOSEHHOU HAZPY3KU CEA3AHA C eCHEeCMBEHHbIMU U TEeXHO2EHHLIMU NPU-

YUuHAMU.

Knroueswvie cnoea: ZMOPOXMMMUQCKMB xapakmepucmuku, 600HbIE cucmemsl, Kauecmeo

GOabl, CONesoll cocmas, CyXOﬁ ocmamock.

AHTpPOIIOTEHHOE BO3/ICHCTBUE Ha BOIHBIC
00BbekThl TaKUKUCTaHA TPUBOIUT K PE3KOMY
M3MEHEHUIO KayeCTBa BOJHON CpEIbl U Hapy-
LICHUIO TOKa3aTejeH MO UX MCIIOIL30BAaHUIO.
[Ipu 5TOM AOCTaTOYHO CIIOKHO BBIJICTUTH BO-
JTHBIC CHUCTEMBI, KOTOpPBIE HE IIOJABEPrajuch
MPSIMOMY WJIM KOCBEHHOMY BO3JICHCTBHUIO Ue-
JIoBEKa. BMecTe ¢ 3THM, 3KOJIOTHYECKOE COCTO-
STHHE BOJHBIX CHCTEM B TIEPBYIO O4epelb Ompe-
JESICTCS. TPUPOIHBIMA M aHTPOMOTEHHBIMU
(aktopamu. IloaTomy, olleHKa M3MEHYHMBOCTH
KauyecTBa BOABLI U COCTOSHHS BOJHBIX OOBEK-
TOB, C YYETOM MPHUPOIAHBIX OCOOCHHOCTEH W B
YCIIOBHSIX aHTPOIIOTEHHON Harpy3ku, ooperaer
OompIioe 3HaueHue [ 1].
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AJlpacCMaHCKH ~ TOPHO-00OTaTHTEIIbHBIN
komoOuHat (I'OK) criennanu3upyeTcst Ha 100bI-
4ye CBUHIIOBO-CepeOpOCOaep KAl PyIbl U ee
nepepaboTke, ¢ MOCIEAYIOUIUM IOy4eHHEM
cBuHIIOBOTO KOHIleHTpaTa. C 2013 roma mpous-
BOJICTBO KOHIIEHTpaTa Ha MPEAIpUATHU ObLIO
OCTAHOBJICHO B CBSI3U C MOHIKEHUEM IIEH Ha
JloHmOHCKOM OMpKEe METAJIIOB.

['eonoro-reorpaguueckoe  pacrojoXKeHHe
Anpacmanckoro ['OKa. Ilocenokx Anppacman
MPOTSHKEHHOCTHIO Oonee 15 kM pacronaraer-
cs y nmoaHoXbsi KypamuHckoro xpeOra, peku
Kapomazap, BoIbl KOTOpOW, B JajibHEHIIEM
TepsitoTcsl B meckax. OOmias MpoTsKEeHHOCTh
BOAHOM aptepun okosio 60 km. B menom, Bcs
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OTMEYEHHAs TePPUTOPHS 3aIOIHSCT JIOKOUHY,
TEM CaMbIM ONpeJEesisl LEeIOCTHYIO T'e0CUCTe-
My [2].

Lens pabotel. OmpeneneHue comep KaHus
BEILIECTB U CTENECHU 3arpsi3HEHHs] BOAHOM CHU-
crembl Anpacmankoro ['OKa.

Meronuka wuccienoBanuil. KauecTBeHHbIN
aHanu3 BOIbI (0TOOpaHHOU B ceHTsiOpe 2021
I.), OLICHUBAJU MO § Moka3arejsiM. AHaIUTH-
YecKre pabOoThI BBIMOJIHEHBI B XUMUYECKOH J1a-
Ooparopuu KOHTPOJISI KAYECTBA MUTHEBOM BOIBI
AOOT «XymxkannoOykanam». Omnpenensiuch
OpraHOJICTITUYECKUE [OKa3aTelld U COAepKa-
HUE CIICAYIONIUX BEUIECTB: Cylb(})aToB, HUTPA-
TOB, HUTPUTOB (SO4 2-, NO3,— NO2-), a Takxke

otnenbHbIX HoHOB (Cl - , HCO3 - ) coneBoro
cocraBa U OOIIYIO >KECTKOCTh. Ilpu 3TOM HC-
MOJIb30BAJIMCH OOIIETIPUHSATHIE METOAUKH [3,4].
AHanM30M TOJNyYeHHBIX Mpo0 (Tabmuia)
YCTAHOBJICHO, YTO COJEpXKaHHE Cyab(paToB U
HUTPATOB B BOJIE XapaKTEpU3yeTCs JOCTaToY-
HO BBICOKMMH 3HAYECHHUSMH, MPEBHILAIOIIMMU
I[MJK st mUTbeBOrO M PHIOOXO3SHUCTBEHHOTO
HazHaueHus. [lomydeHHbIe TaHHbBIE 10 XUMHU-
YECKOMY COCTaBy W BEJIMYMHE MPOO BOIHBIX
00BEKTOB TOC. AJpacMaH (KUPHBIM HIpudTOM
OTMEUEHBI MOBBILICHHBIEC U IOHKEHHbIE MTOKA-
3aTenu), MOTyT ObITh OOBSICHEHBI €CTECTBEH-
HBIMU U TEXHOTEHHBIMH IPUYMHAMH U TPEOYIOT
JOTIOJTHUTENBHBIX UCCIIeIOBAHUI.

Tabmuna 1
Pe3ynbrarhl rHAPOXUMUYECKOTO aHAN3a MTPOO BOIBI
HCCIIeyeMbIX 00BEKTOB 1oc. AnpacMad (ceHTs0ps, 2021 1)
< < A~ <
Ne IMTokazarenu TIK E E %( é 5 E %
Sl = | 2| € |7g| <
> =3 5 = ¥ =3
1 | Temnepatypa Bosl, °C - 18 18 18 17 17 18
2 [IIpo3pauHOCTh, CM 30 30 30 30 30 30 30
3 [ Kucnoruocts, pH 6,0-9,0 5,7 6,0 7,6 6,6 6,8 6,5
4 | AMMuak, mMr/a 0,001-0,004 | e 06H. | He 00OH. | HEe 00H. | He 00H. | 0,35 | He OOH.
5 | Cynbdarsl, Mr/m 500 125,0 | 364,0 453,8 80 967.4 | 1250
6 | Hwutpatsl, Mr/n 45 9.3 16,9 34,5 14,6 17,7 8.8
Hutputsr, mr/n 0,001-0,003 | e 06H. | 0,17 |He 00OH. | HEe OOH. | He OOH. | HE OOH.
8 [ O6mI. XxeCTKOCTh, MIIKB/II 7,0 4.4 10,2 10,0 2.8 11,6 4,0

OO6cyxieHue pe3yabTaToB HCCIETOBAHMUS.
O copepx’aHUM JIETKO MUHEPAIU3YEMBIX Opra-
HUYECKUX BEIECTB MOXHO CYIWUTh IO 3Hade-
HUIO TIepMaHTaHaTHOW okuciasiemoctu. Hawu-
OOMBIINI TOKa3aTelb OTMEUEH MO cylbharam
u cyxoMy octarky. [Ipeobnanaromnium aHHOHOM
SIBIISIETCS CYNb(aT-aHUOH, YTO SBJSETCS Xapak-
TEPHBIM /1711 BOTHOU CUCTEMBI TTOC. AZIpacMaH.

Hempocras »okonoruyeckas oOCTaHOBKa,
CJIO>KMBILIASICS B JAHHOM cpejie, SIBISIeTCs CIe/-
CTBUEM HWHTEHCHBHOIO 3arpsi3HEHUS BOJHOMN
CpeIbl MPOU3BOJICTBEHHBIMU OTXOJaMH, MOJIY-
YEHHBIMU B TMOCIEIHUE TOJbI U BO3MOXKHOCTS-
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MU OHOJIOTHYECKOTO CAMOOYHIIICHUS B HACTOS-
mee Bpems [5].

[To mpencraBieHHBIM Ha auarpamme (puc.
1), yaactkax mo ya.I'ynucton u yin.lOnnarena,
OTMEYAIOTCSI CPABHUTENIBHO HU3KHE CONIEpKa-
HUS CyNb(]aTOB U CYyXOro ocrarka. ITo CBHUJE-
TEJNbCTBYET O HU3KOM aHTPOTNIOTeHHOM HATPy3KU
Ha Ha3BaHHBIE BOJIHBIE OOBEKTHI, TAK KAaK YKa-
3aHHbBIC YYaCTKU HAXOASATCS Ha OONBIIOM pac-
CTOSSHUU OT IUIOTUHBI XBOCTOXPAHUJIMINA, HO
BMECTE C T€M HMMEIOT YaCTUYHOE MpUJIETaHue
K Y4acCTKy, HHTEHCUBHO-3arpSI3HEHHOMY IIbLIE-
BBIMH BBIHOCAMH C TIOBEPXHOCTH XBOCTOXPAHU-
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muma. [To mpoGam BOzibI caMbIM 3arpsi3HEHHBIM
Y4aCTKOM sBJIIETCS BOAA U3 IIAaXThl BocTouHas,
HMMEIOIIAsi BBICOKUE 3HAYECHMs 110 JBYM I1apa-
MeTpaM, YTO OOYyCIaBIMBACTCS IMOBBIIICHHON
KOHLEHTPALMEN U NIPOXOXKACHUEM BOJBI YEpE3
IIPOU3BOJICTBEHHBIC TEPPUTOPUH.

[IpoBan Ha AuarpaMMe Ha OZHOM M3 y4acT-
KOB, Xapakrepusyroumii ydactok k.Kapoma-

3ap, TEPPUTOPUATIBHO COOTBETCTBYET Y4acTKY
BOJIbl, KOTOpas MpeAHa3HaYeHa U UCIOIb3YyeTCs
JJIs TUThs. JIaHHBIA UCTOYHUK BOJBI HAXOIUT-
Csi1 B HEIPOU3BOACTBECHHOMW Cpelec U TEYCHUE
KOTOPOT'O MEpeKphIBaeTCs TBEpHOH (paximen
TOPHBIX IOPOJ. DTOT Y4aCTOK PAKTUYECKU UC-
MOJIB3YEeTCs KaK (POHOBBIH.
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Puc. 1. Jlunamuxa ocmamourvix usmerenuti 8 600HOU cpede noc. Adpacman

Cyxoi#l oCTaToK SBJISIETCS OIHUM U3 Bax-
HEWIUX II0Ka3aTeliel IHUTHEBOM BOJBI M IIO
HEMYy YCTaHABIIMBACTCS OOIIee KOJIUICCTBO
pPacTBOPEHHBIX B BOJIE€ MUHEPAIbHBIX HEOpra-
HUYECKUX COJICH, B TOM YHCIIC: KaJIbIIMs, Mar-
HUS, Kajausi, HaTpusi, OUKapOOHATOB, XJIOPUIOB
U Cynb(]aroB, a TaKKe UMEIONINECS B OINpeJie-
JIEHHOM KOJMYECTBE OPraHUYE€CKHUE BEIIECTBA.
BrilieHa3BaHHBIE PACTBOPEHHBIE COJM IOMA-
JIAIOT B BOAHYIO Cpely M3 IMPUPOJHBIX HMCTOY-
HUKOB, POJTHUKOB, COJIEBBIX OTJIOKEHUH, a TaK-
’K€ OT HEJIOCTATOYHO OYMIICHHBIX OBITOBEIX U
MIPOMBITIIUICHHBIX CTOYHBIX BOJI AJIpacMaHCKOTO
I'OKa.

BriBon.

Takum oOpa3zom, MONTy4YEHHBIE pE3yJbTa-
ThI UCCJICIOBAaHUH B JallbHEUIIIEM MOTYT OBITh
WCIIOJIB30BaHBI JJIS PEIICHUS TaKUX MPAKTHYE-
CKHX 3a/a4, KaK OllcHKa KauyeCTBa BOJBI aHAJIO-
THYHBIX BOIHBIX OOBEKTOB, a TAK)KE COCTOSHUS
BOJIHBIX JKOCHUCTEM, B OCOOCHHOCTH IOJIBEP-
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KECHHBIX JJTUTEILHOMY TEXHOTEHHOMY 3arpss-
HEHHIO.
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DYNAMICS OF HYDROCHEMICAL CHARACTERISTICS IN ADRASMAN
WATER SYSTEM UNDER CONDITIONS OF ANTHROPOGENIC LOAD

Azizov R.O., Tilloboev Kh.1., Murotova D.A.

Annotation:the article discusses hydrochemical studies on the dynamics of changes
in the quality of the aquatic environment. The content and concentration of harmful
substances, as well as the degree of pollution of the investigated water sources have
been established. The authors note that the assessment of water quality variability under
anthropogenic load is associated with natural and anthropogenic factors.
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COBPEMEHHOE COCTOSHHUE (ITIOJIOKEHUE, CTPYKTYVYPA,
HUCTOPUS, MPUPOJIHBIE YCJIAOBUSA U PECYPChl) BAHUCKOI'O PAMOHA

Aboypaxumos I. Mypmaszaes Y. H.
Taooicuxckuil eocyoapcmeennblil nedazocudeckutl yuugepcumem um. C. Avinu

AnHOmayusn: B CTaThe paCCMOTPEHO COBPEMEHHOE COCTOsSIHME BaHUCKOro paifoHa Kak
m1aTOpMbl €ro MOCIEAYIONIET0 YCTONYHUBOTrO COIMAIBHO-2KOHOMUYECKOTO Pa3BUTHSL.
Onucanbl penbed paiioHa, TaHbl HCTOPHYECKHE CBEIACHUS O HEM, a TAKXKE €ro arpoKJInMa-
TUYECKHUE, THIPOJIOTHICCKUE K MUHEPAJIbHBIE 0COOEHHOCTH.

Knroueswvie cnosa: cocrosinve, Banuckuii paiioH, OJOXKEHHUE, CTPYKTYpa, UCTOPHUS,
COITMATbHO-OKOHOMHUYECKOE Pa3BHUTHE, KIIMMAT, THAPOJIOTHUYECCKHE OCOOCHHOCTH, MUHE-
palibHbIE pecypchl, penbed, JKaMoaThl, HCIOIb30BaHUE.

Cocrosaue Banuckoro pailoHa B CBETE IPO-  OXBAT CEJIbCKUM XO3SIICTBOM MOJABJISIOLIETO
BOJIMMBIX PHIHOYHBIX IPe0OpazoBaHuii TpeOyeT OOJBIIMHCTBA JKHUTENEH, OrpOMHBIE 3amachl
K cebe ocoboro BHMMaHus. OH C(HOKYCHPO- MHHEPAIBHOTO CBHIPhS (B MEPBYIO OYEpPeIb IS
BaJl B cebe MHOTO OOIIMX C APYTMMH pailOoHa- TOPHOMOOBIBAIOIIECH OTpaciid), OYE€Hb CcIadoe
Mmu 3anaanoro [lamupa MOMEHTOB U MpoOsiieM.  pa3BUTHE IPOMBINIIIEHHOCTH, HE3HAYUTEIbHBIN
DTO He3HauuTeNbHasl IUIOTHOCTh HACENEHUS TEXHUYECKUU MOTEHIMal U MHOTOE IPyroe.

— 7,7 yen/kM2 ¥ IPUYPOUYCHHOCTH €0 K JIOJH- Banuckuii paiion 6s11 oprannzoBat B 1933
HaM pek Ha BbicoTax oT 4300 mo 6000 m.abc, r.pemenuem [Ipesumnyma [IUK I'BAO 3a No46.
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OH pacnonoxxeH Ha cesepe 3anagHoro [lamu-
pa, UMeeT NpoTsKeHHOCTh 10 500 kM (0T Aesnb-
Tl p. Ilmuxaps 1o Bopopasnena ropHou rps-
Jbl AKaJIeMUU HAayK) K I0r0-BOCTOKY OT ropojia
Hyman6e. Ilo Teppuropun paiioHa Ha MpoTs-
xeHuu 55 kM no Oepery p. IIaHmk npoxoaut
aBTomaructpaib [lymande — Xopor — Mypra0.
Husmas Touka paniona BaHu cpenu nensr pe-
yymku [Timwmxaps, p. Banu u cen [lamrak (3e-
nonak) u bynur maxoaurcs Ha BbicoTe 1690
M.ab6c. Beicmas Touka — ['apmo (6595 m.abc¢) Ha
MecCTe CIUsHUA TOpHOH rpsnsl lapsaz u Aka-
JEMUHM HayK, OXBaTbIBA€T I'paHUIIbl PallOHOB
TaBunnapa, Banu u Mypra6.

Banuckuii palloH ¢ ceBepa-3amnaja I'paHU-
yut ¢ paiionom Canrsop (TaBunnmapa), ¢ ceBe-
PO-BOCTOKa € pailoHOM Myprab ¢ 10ro-BocToka
¢ parioHoM Pymon. Ha roro-3amane p. I[Lsanmx
KaK [IPUTPaHUYHAasl peKa OTAelsAeT paliod Banu
or Adranucrana. lopHas rTpsga Akagemuu
HayK uUMeeT NpoTskEHHOCTh 108 kM B Mepu-
JMOHAJIbHOM HAIIPaBICHUU U COEOUHSET IHUK
Ncemanna Comonn (7495 m.a6c¢.), EBrennu Kop-
keHeBckoit (7105 m.abc¢.), Pepomonuu (6974
M.a0c.). Ha 3amaze ot He€ HaXoAATCs JOJIMHBI
Banu u f3rynom npotsskéHHOCTBIO 93-95 KM.

N3yyaeMblil pailoH pacIlONOKEH B FOro-3a-
najHeIx orporax [lapsaszckoro xpe0ra, sBIIS-
IOLIErocs OIHUM M3 HanOojee BBICOKOTOPHBIX
xpebroB 3amanHoro Ilammpa. [lapBaszckuii
XpebeT NpOTATMBAETCS B CEBEPO-BOCTOUHOM
HanpaBieHud. HauBbicuime aOcoiroTHBIE OT-
METKH OIMCBIBAEMOI'0 y4acTKa IPUYPOUYEHbI K
rpebHio xpedTa u BaprupytoT oT 4300-6083 M.
abc. HanMenbIme abCcoMOTHBIE BBICOTHBIE OT-
METKH HaXOZAATCS B II0MMe p. BaHy, rie OHU KO-
nebmorcs B npenenax ot 1700 go 1750 m.abc.
[IpeBpllIeHUsT BOMOPA3/EIOB Haja JIOJIMHAMU
nocrurator 2000-4000 m. KpyTusHa CkiIoHOB
koseOnercst ot 20° no 45-50° npu IOKHBIX U
I0r0-BOCTOYHBIX 3Kcno3uuusax. [Ipu atom pe-
Abed HAIPSIMYIO BIMSAET Ha pa3MeEIleHUe Cellb-
CKOXO3SIICTBEHHOTO IPpOoM3BoACcTBa [1].

B nonune maxomsTcs 6 mpkamoaroB (fe-
x0ToB) [5 c.17]: (tabm.l). ITnomane paitona
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— 4430,5 kM2, nacenenue (Ha 01.01.2014 r)
coctanisiio 34267 uenosek [4], a uepe3 S ner,
K koHuy 2019r. — 34400 uen. [5, c.21]. [1not-
HOCTb HacesneHus Ha 1 km2 Kk koH1y 2019r. paB-
Ha 7,8 yenoBek. OCHOBHAsI 4acTb HaceJICHUS
IIPOKUBAET B A0IMHAX pek Banu u f3rynom u
UX IPUTOKOB, I03TOMY IJIOTHOCTh HACEJIEHUS B
3THX MECTax 3HAYUTEIBbHO OOJIbIIE.

OCHOBHBIM 3aHATHUEM HAaCEJICHHUS SABIAETCS
CENIbCKOE XO034HcTBO. 96,5% o0meil maomanu
palioHa UCIIOJIB3YETCS UMEHHO JUISl HETO.

B paiione neiicTByroT 35 KynbTYpHBIX Y4-
pEXJIEHUH, B TOM YUCJIE 8§ JOMOB KYJIBTYpHI, 1
cesbCKui kiy0, 24 6ubnuoreku, 1 nqerckas my-
3bIKaJIbHas 1IKOJIA. B KyJIbTYpHBIX yUpexaCHU-
Ax paiiona pabotarot 105 COTpyIHHKOB.

Ilo apxeonoruuyeckum pacKolKaM BbISICHE-
HO, YTO B OPOH30BOM BEKE HAIIM HPEAKH HC-
I10JIb30BAJIM IIIMHY U MeTal. B 1 Beke H.3. B
Banue pacuperasno nmpous3BoAcTBo xenesa. s
€ro J00bIYM HCIIONB30BANUCH pyAHUKH Kyxu
3or, Kyxu Caden, Kyxu CypOcanr, Honu apza
u ap. B satot nepuoa xene3o, muHa, anedactp,
TaHayp (Medb JUIs BBINEUKH JIETENIEeK) HKYBO3-
caHr (KamMeHb i1 KyCTapHOW Maciio00MKH),
ocué6caHr (KaMeHb Ui MEIbHUYHBIX JKEPHO-
BOB) CUHUTAJIUCh COBPEMEHHBIMM MPEAMETAMH.
B cpennue Beka (IX-XI), ocobenno mpu Ca-
MaHHJaX, J100blYa MHUHEPAJIOB MPHHSATIA 0CO00
LIMPOKOE pa3BuTue [3].

Ilo crapuHHBIM paccka3aMm B JPEBHUE Bpe-
MeHa Band Ob1 G51aroycTpoeHHBIM M ITPOIBE-
TAIOLUM PErMOHOM, JIFOAU JKWIM CYACTIMBO,
nonyudanu ynosonberBue. Hocup Xucpas Ka-
OaTUsHCKMI BO BpEMsi CBOETO IyTEIIECTBHUS
ropopuwsi 0 Banue: «Banmku MaHy TaHIKU
MaH (Moit Banu — moé€ GorarctBo)». B «Toin-
KoBoM cnoBape» Haducu npuseneno: «Banu
SBIIIETCS MECTOM JIOCOK U JIEPEBLEB, Jieca U
0aJoK, TaM O4YeHb MHOTO JepeBbeB». Ceronns
9TH Jieca CyUIecTBYIOT B cé€nax Yanranu 3yro,
I'ymasik, Jlanrap, I'ydoBact, Ban-Bauu 6050 u
Ban-Banu no€s. BaHu npoucxoauT oT MHIWN-
CKOI'O CJIOBA «BaH» U €r0 IPUPABHUBAIOT C Me-
CTOM IpeOBbIBaHUS BOPOOBEB.
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Tabmuna 1

CrpaBka 00 aIMMHHUCTPATUBHBIX TeppUTOpUsX pailona Bang va 01.01.2014 1. [4]
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Drorozus

ApX€O0JIOTHYECKUE PACKOIIKU CBUAETEIb-
CTBYIOT O JIp€BHEN MHOIOLBETHOW U COZEprKa-
TEJIbHOM MCTOPUM Kpasi. BaHu B ApeBHHUE BEKa
OBLJT OTHUM W3 JPEBHEUIINX MECT TOOBIYH U
pa3pabotku sxene3a. B nentpe Banua Bcerma
ObUIM PsIJIBI MacTEepOB, PEMECIEHHUKOB Iap-
¢dromMepoB, IyKaHbl (JJaBKM) MYKH U 3€pHA,
Ky3Huupbl. [IpeBHee ceno Banu mnmsa okazaHus
yCIIyT MyTHUKaM HMMEJIO YaiiXxaHy, JUIs JIOIa-
Jieil, OCIIOB M JAPYTUX BEPXOBBIX MKHUBOTHBIX
IIyTHUKOB, TAKXXE€ HMMEINCh CIIEHUAIbHBIC I10-
MeleHus. B taHHOM cene oTaenbHo QyHKIHO-
HUPOBAJI CKOTHBIN 6a3ap, a MATHUIA CYUTATACH
6azapubiM JHEM. Mcropuueckue NamsITHUKA
BaHuckoro paitoHa 10 CUX MOp IPHUBJIEKAIOT
BHUMaHUE MECTHBIX U MHOCTPAHHBIX ITaJIOMHHU-
KOB (TypHUCTOB, TyTEIIECTBEHHUKOB).

B HacTosiee BpeMst Ha TEppUTOPUHU pailoHa
3apEruCTPUPOBAHBl 15 MCTOPUYECKUX IaMAT-
HUKOB, TakuX Kak Masopu Iloumasop, Hammau
Hloxumacton, Mazopu IlloxTonu6, Masopu
napau 3uHr, ['opu kanon, Xaiikanu Mymnoépu
Banuu u np. [3] B paiione geiictByer «locy-
JApCTBEHHAs MporpamMma 3alUThl KyJIbTYPHOTO
HEMaTepUaIbHOIO HACJIEAUs TaJKUKCKOIO Ha-
pona Ha 2013-2020 roabi».

Bo3poxaenne HapoaHbIX peMEcell, TaKuX
Kak BBITECHIBAHHE JCPEBSIHHBIX OJNI0f, Bsi3a-
HUE 4YYJIOK, BBIIIMBAHUE, KYy3HEUHOE PEMECIIO
B OyayieM MOXKET cTaTh 0a30i AJisi yCTOWUHU-
BOTO Pa3BUTHA U COXPAHCHMs HALMOHAJIBHBIX
TpaJuLUi Ha MECTHOM ypoBHe. Hapsny ¢ atum
pa3BUTHE BHUJIOB JAPEBHErO UCKYCCTBA palioOHa,
B TOM 4Hciie Joupabda3ma — Mupa J0Mpsl, Kalx-
Kynoxa, (hpaHTa u JIp. 1esecooOpa3Ho it Ipu-
BJIEYCHUS] TYpUCTOB, KOTOPBIE XOTAT MO3HAKO-
MHTBCSI C PAHOHOM.

K Tomy ke, pa3BuTHe HHPPACTPYKTYPBHI, pe-
MOHT U BOCCTaHOBJIEHHE aBTOMarucrpaimu [ly-
man6e — Xopor — KynbMma 1aéT BO3MOKHOCTh
Pa3BUTHIO TypHU3Ma U, COOTBETCTBEHHO, B Oy/1y-
LIEM Pa3BUTHIO paliOHA.

Kimmar BaHuckoro paiioHa 3aBUCHUT OT I'€0-
rpaduyecKoro MeECTOpacloIOKEeHUs U IPUPOJI-
HBIX (haKTOpOB (M3ITyYECHHE COJHIIA, TeMIIepa-
TYpHbII (OH, BETEp, BO3YX0000POT, CHIPOCTD,
00JIauHOCTB, penibed U Ap.) U BXOAUT B CyOTpO-
nu4yeckuil KoHTeHT CpenHeit Azuu.
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KonuuecTBO rofoBbIX OCaaKOB Ha JIETHU-
ke ['eorpaduueckoro oOmecTBa U Ha JICAHUKE
Mengexuit paHo 800-1200 mm, Ha mIUpoO-
te I'ymxoBact — 450-500 mm, Poxaps — 300-
350 mm, Xymporu — 180-200 mm, Motpasu
— 200-250 mMm u Ha Ybarnu Par3o6 — 1500-
1600 mm.

OcHOBHasl 4yacTb OCAJKOB B BHUJE CHEra u
OIS HAOIroaeTcss 3MMOM M BecHOU. B Tte-
yeHuu rona uxcupyercs 106-112 ocagounbix
nHer u3 KoTopbix 30-40 mHel mpuxomsTcs Ha
BecHy (Mapr-anpens), 40-45 nHeli Ha 3uUMy
(ssaBapb-(heBpasip). BecHoit wame uaér cuib-
HbIM 10k1b. ['poM u monaum 15-20 gneit co-
MpoBOXKJAIOTCS rpagoM. Ha pa3HbIx BbIcOTax
CHEXHBIM CJION Ha 3emiie coxpausiercs 25-38
nHeil (Poxaps, Xymporu u MoTpaBH) Ha BbI-
core 1700-1750 m.abc., 100 nHed Ha BBICO-
1€2500-2800 M.ab6c., 1o 180-200 gHel Ha BBI-
cote 3000-3500 m.abc. BnaxxHocTh BO3IyXa B
suBape Ha BbicoTe 2000-3000 m.abc cocrapms-
eT 55-65 %, B ntoisie — ot 25 10 35 % U BHIIIIE.

Cpennuii mokpoB cHera Ha Bbicote 1770-
1960 m.a0bc B cpemHem cocTaBisieT 35 cM, Ha
BeicoTe 1980-2170 M.abc cocraBiaser 50 cm,
Ha BbicoTe 2230-2370 m.abc cocrasnser 70 cM
u Ha BbIcoTe 2500-2690 M.abc cocraBisier
100 cm.

Knumar pailoHa, kak ¥ Bcero 3amagHoro
[Tamupa, pe3ko KOHTUHEHTAIbHBIN. [1OBBIIIECH-
Hasi KOHTPACTHOCTh OTHOCUTEJIbHBIX IPEBBIIIIE-
HUI 00ycIaBIUBaeT pa3HOOOpa3ue KiIuMara mo
BEPTUKAJIU: B JOJIMHE p. BaHu B neTHee Bpems
nHeM temneparypa ngocturaer 30-35 °C, Ha Bo-
Jopaszienax, IJie paclpocTpaHeHbl BEUHbIE CHE-
ra W JIbJIBI, 1aXKe B MIOJIE-aBIyCTE HOUBIO ObIBa-
10T 3aMOpO3KkH. Ocallky 3/1€Ch Yallle BbIIalaloT
B BUJIE CHETA.

[To nanHbIM BaHuCKOM METEOCTAaHIMU CPET-
Hsis TOI0Basi TEMIIEpATypa B JOJMHE PEKU paBHA
+7,8 °C. Cpennsisa remneparypa utons +22 °C,
suBapsi -7 °C. I'onoBoe KOJIMYECTBO OCAIKOB
140-180 MM, BbIIAAAeT MPEUMYILIECTBEHHO B
BECEHHE-3UMHHUI nepuol. MHTEeHCUBHOE BbI-
MaJICHUE CHEra B BBICOKOTOPHOM YaCTH paiio-
Ha HAYMHAETCsS B KOHIIE CEHTSOps, TaAUT CHET
B HIOHe-utone. B nonuue p. Banu cHer BbIna-
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JlaeT B NIEPBOI MOJIOBUHE JeKaOpst U OTTauBaeT
B ampene mecdaue. [[ng uccnexyemoro panoHa
XapaKkTepHbl MECTHbIE BETPBI-OpHU3bI, HalpaBs-
JICHUE KOTOPBIX CMEHSETCS B TCUCHHM CYTOK:
yTPOM BEeTEp JyeT C Top B JOJIUHBI, K BeUepy
HarpaBJIeHUE BeTpa MEHseTcs Ha oOpaTHoe.

OueBUIHO, YTO arpoKJIMMaTUYecKHe Xa-
PaAKTEPUCTUKHU OIPEEISIOT COCTAB PACTCHUN U
KHUBOTHBIX, a pelbed- MacmTadbl UX PacHpo-
CTpaHECHHUS.

BecbMa MHTEpECHBI CBEIEHUS O THAPOrpa-
¢un p. Bany, mockoibKy BOIOHM W3 Hee IUIa-
HUpPYETCs Opolarh OOJbIIME IUIOMAAU IIy-
CTYIOIIMX 3€Mellb U CHUMaTh ¢ €€ NPHUTOKOB
JIEKTPOIHEPIHIO.

Boanyro marucrtpains Baxyckoro paiiona
coCTaBIAOT pexku Banu u S3rymom. P. Banu B
6acceitne p. [lanmx umeer mHy 93 KM U 1O
BEJIMYMHE 3aHUMAET IISITOE MECTO, BOAOCOOp-
Has Tiomaab Oacceitna cocrasnser 1830 km2.
Wctoxu Boasl HaunmHarOTCA Ha BbIcOTE 3317-
3780 m.abc u OepyT Haualao U3 PEK JICTHUKA
I'eorpaguueckoro obmecrtsa, Xupcuapa (Men-
BeXbe yuienbe), Muénnapa (CpenHee yiienbe),
Abnykaxxop u [lactu poct (IIpaBas pyxa).

P. S3rynom miunoit 80 KM Takke BXOJUT
B Oacceitn p. IIaHmK, BogocOOpHas miomanb

m3/c

Oacceiina cocrasisier 1760 km* u 6epér Hayao
Ha BeicoTe 6000 M.a0c u3 negHuKoB Mapriapa,
Xypmxus, Pomgapa [2].

OCHOBHON BOAHOHM apTepuei sBIAETCA P.
Banu, nporekaromasi B IIMPOTHOM HarmpasJie-
HUHU U ee NPaBbli NPUTOK - p. Poxaps. P. Banu
TEUET MOYTHU MMAPAUICIbHO MPOCTUPAHUIO TO-
poll, clararomMx CKJIOHbI JoyiuHbl. [lupuna
nonuubl p. Banu 1,2-1,5 kM. Crok, Kak U BO
BCEX JIPYIMX pEKaXx, MOJBEPKEH CE30HHBIM U
CYTOYHBIM KosieOaHusiM. Hanbounbimii ypoBeHb
BOJIbI B MIOJIe-aBrycTe. B KoHle neTta MHorue
MPUTOKH TEPECHIXAIOT JINOO YXOIAT MOA PhIX-
JIbl€ OTJIOXKEHUSI, POJTHUKH HCTOLIAOTCA [2].

Amnanu3 croka p. Banu (moct buuxaps) mo-
KasaJl ClleyIollee:

MEKEeHb Ha peke Bo3zpocia Ha 1,4 m*/c;
runporpad p. Banu (moct. buuxaps) mo-
Ka3blBa€T YMEHBILIEHUE pacxofa BOJbI,
KOTOpOE HayMHaeTcsi ¢ OKTsA0ps (puc.l) m
IIPOAOJKAETCS 1O CEPEAUHBbI alpeis B Te-
yeHuu 195 nueil. MuHUMaNbHBIA CTOK Ha-
Omronanicss Ha peke Banu (moct buuxaps)
27.02.1987 . — 7,61 m’/c.

CTOK BOJBI 32 OKTSOpB-apesb COCTABISAET
86% rogoBOro CTOKa, a 32 0CTAJIBLHOE BPEMS
omu3ok K 14% (Tadm. 2.).

160

140

120

100

80

60

40

20

MECAIbI

10 11 12

Pucynox. 1. Muoeonemnuil cpednemecsiumviii epagux pacxooa 600wt no p. Banu (nocm Buuxaps)

97



Drorozus

Tabmuma 2
Crok nmonoBosibs p. Banu (moct buuxaps)

Aara . Croxk 3a no-
Ipoao/KUTEILHOCTE O0ném cToka 32 no- o

Hauvano no- | Oxonuanue 3 JoBoabe, %

M0JIOBOAbS, CYT (4) JIOBOJIb€, MJIH.M
JIOBO/bSI M0JIOBObS ro10BOI0
01.04 19.10 188 1400 86

« Crok ¢ 1 xm* Ha Ttepputopun Ilamupa
BCJIEJICTBHE €r0 HEIOCTYMHOCTH BIIAXKHBIM
BO3/IyIIHBIM MaccaM HE3Ha4MTeJIeH, OCO-
6enHo Ha Boctounom Ilamupe, roe monynu
CTOKa HE MPEBBIMIAIOT 5 J1/ (C*KM?); TOIBKO
3amagHas 4yacTh [lamupa oTnuvaercs BbI-

COKOH ylenpHOM BOJOHOCHOCTHIO. 31€Ch
MOBEPXHOCTHBIA CTOK ¢ 1 KM? qocTHraer
u npaxe mpesbimiaet 20 si/(c*km?) (Bany,
S3rynem). Otcrona U Takue OOJIBLIME MO-
JIOBOJHBIE CTOKK — 10 1,4 kM?. MexeHp Ha
p. Banu mpopomkaercs 195 nueit (tadmn. 3).

TaGmuma 3

XapakTeprucTUKa MPOIOJLKUTENIBHOCTA MEKEHU P. Banu — noct buuxaps

Hauano meskenn OxoHYaHHe MeKeHH

IIpoxoKUTEILHOCTH MEKEHHU CTOKA, AHeil

20.10 16.04

195

*  Cpeanss maoronetHsist (1940-1990 rr.) me-
KEHb CTOKa 110 p. Bany (moct buuxaps) co-
crasiisgeT 17,6 M/c.

* U3menenune ximmara (NOBBIIIEHHE TEM-
neparypsl Bozayxa) ¢ 1990 no 2016 rr. no
cpaBHeHUIO ¢ 1940-1990 rr. mpuBeno K yBe-
JUYEHUI0 MUHHMAJbHOTO CTOKa p. BaHu
(moct buuxaps) ¢ 17,6 no 19 m*/c.

[Tpu pazMerieHun BOJOEMKHX ITPOU3BOJICTB
B HCCIIElyeMOM PErHOHE 3TO OOCTOSATEIBCTBO
00s13aTeIBHO JIOJHDKHO OBITH YUTEHO.

[Ipu 3TOM OCBOEHHE 3eMelb MOJ OpoIla-
eMoe 3eMJIeIeNTie B 9TOM TOPHOM paiioHe He
NpUBEACT K 3HAYMTEIBHOMY POCTY PAaCXOJ0B
BOJHBIX PECYpCOB. YBEJIWYECHHE BIAKHOCTU U
CHIDKCHHE TEMIIepaTyp C yBEIUYEHUEM BBICO-
Thl B pallOHE NPUBEAYT K TOMY, YTO BOJOIIO-
TpeOIeHne PacTeHH ¢ BBICOTON 3HAYUTEIHHO
CHHM3HTCA.

Banu sBnsercs ropHbIM pallOHOM, B He-
Jpax KOTOPOTO JIeKaT METaNTM4eCKHe MHUHE-
payibHBIC 3aJ€XKHU (KeIe30, 30J10TO, MOIUO/ICH,
HUKEJIb) U HEMUHEpaJlbHble (KBapll, TpaHar,
AIIMa, U3BECTHSK, acOECT, TUIIC U Jp.), 3apeTH-
CTPUPOBAHKI 3a11aChl MECTOPOXKICHHUS MpaMopa
B cene Jlyraa cembckoro jxamoara Boaxyn B
oowséme 1,5 mutH. M*, MpamopHbIX Oi10KOB Banu-
2 B cene [lanmximan6eo00/1 CenbCKOro KaMo-
ara uM. M.AOay/utoeBa B 00béMe 1 MITH. M?,

MpaMOpHbIe OJOKM M MPaMOPHBIA PYIHHUK B
cene [lolimazop cenbCckoro mxamoara PoBany B
oowéme 800 Thic. M*. Kpome 3TOT0, Ha TEppUTO-
pUM paiioHa HaXOAATCS 3arachl HUKEIS B Ceje
I'ymact cenbckoro mxamoara Poany B 00bEMe
900 ThIC. TOHH, 3amackl U3BECTHsIKA B celie Te-
XaBp CeNbCKOro Jpkamoara TexaBp B 00bEMe
500 Teic. TOHH U B cene [1oToB cenbckoro mxka-
Mmoara JIxoBunoH B 006EMe 500 ThIC. TOHH, 3a-
Iacel TUIca B cese BaHu cenbekoro axkamoara
uM. U. AGaynnoeBa B 00bEMe 2,5 MIIH. TOHH,
3amackl 30510Ta B ceiie bapHaBaj cenbcKoro
Jpkamoara SI3ryaoM B o0bEME 8 TOHH, 3ama-
CBl KBaplia B IEHTPAIHHOM YIIEIbE CEIbCKOTO
mxamoara PoBana B 00bEme 250 ThIC. TOHH.

Best tepputopust 'BAO 1o MuHepanbHbIM
pecypcaM pasjienieHa Ha LIECTh TOPHOPYAHBIX
paiioHOB, OTIMYAIOIIUXCS CBOEOOpasueM M
npeoOnajaHueM TeX WM WHBIX TOJIE3HBIX HC-
KOIIAe€MBbIX, KOTOPBIE MOTYT OBITH MCIIOJIb30Ba-
HBI B TICPCIICKTHBE.

Onun U3 HUX:

Banuckuil TOpPHOPYZIHBIM paloOH, HapAxy
C BBICOKOKaYE€CTBEHHBIM MPaMOpPOM, TOPHBIM
XpycTajeM pacrhoiaraeT 3HaYUTeIbHBIMH TPO-
SBJICHUAMHU MEIW, HUKEJs, KoOanbTa U IJIaTH-
ubl (I'ymacckuit maccuB), MonuOaeHa, rajuiis
n penus (CyHrarckuil mMaccuB), IO MHEHHIO
T€0JIOTOB U TIPEIBAPUTEIBHBIM T'€0JIOrOpa3Be-
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JIOYHBIM OIIEHKaM, UMEIOINE ITPOMBIIIIEHHOE
3HaYeHHE. 37€Ch KOMIIAKTHO PaCIOJIOXKEHBI
pyaomnposiBienus xenesa — Jxanran, Iloros,
Cen, Texaps, Ban-Ban u npyrue reonoruue-
CKHE TPOSIBIIEHNUS, U3yUYEHUE KOTOPBIX Ha MpEJI-
MET MPOMBIIIICHHOTO OCBOEHUSI MMEET O00JIb-
110€ COLIMAJIBHO-3KOHOMUYECKOE 3HAUEHUE.

Kpome »storo, Banuckuii paiioH pacrmo-
JaraeT IEpPCHEKTUBHBIM  MECTOPOXKIECHUEM
acbecta — byHalickuMm, IpOTHO3HBIE 3aIachl
110 KoTopoMy oueHeHnsl B 3,37 muH. T. Ilo me-
cTopokeHuto emie B 1966 1. OblT cocTaBieH
TEeXHUKO-d3KOHOMUYeckuit gokinan (TO) o ue-
71€CO00Pa3HOCTH MPOMBIIIJICHHOTO OCBOCHHUS,
HO B TOTJAIIHUX COIO3HBIX MacmTadax, ObLIO
IIPU3HAHO HENEpPCHEKTUBHBIM. CunMTaeM, 4TO
HacTajao BpeMsl cocrasieHus HoBoro TOJl, a
10 MECTOPOXKICHUIO — [IEpPElaue €ro B IKCILIY-
aranuio. MecTopoXKaeHnEe MOXKET 00eCIeYuTh
noTpeOHOCTH B acOecTe LIeHTPaIbHOA3UaTCKUX
CTpaH, KOTOpbIE 3aBO3sIT acbect ¢ Ypana (baxe-
HOBCKO€ MECTOPOXKACHHUE).

Haunbonee mnpuBieKareabHbl CIEIYIOIINE
MECTOPOKIEHHSI MpaMopa:

JlamTak - pacrmoJIoKE€HO Ha IpaBoM OOpTY
nonunsbl p. Ilsumk, Bosne k. Jamrak, B 20 kM
ot paiineHnTpa Banu. B 1966 . Ha mecTopoxe-
HUM OBUIM TPOBEIEHBI PEKOTHOCIIMPOBOYHBIC
MapuipyTel. Mpamops! Oeinblie (Ha TiyOuHe To-
TyOoBaThie), CaxapoBUAHbIE, CpelHE- U KPYyI-
Ho3epHUCThIe. Cpeau HMX H3pelKa BCTpeda-
1oTcs npocioiiku (5-10 M) cnabo-monocyarbix
Pa3HOBUAHOCTEN, KOTOpBIE IO MPOCTHPAHUIO
TEPSIIOT CBOIO IOJIOCYATYH TEKCTypy. Moiu-
HOCTb TOJIIM MpamopoB a0 150 M, mimMHa no
npoctupanuio 6onee 350 M. Mpamopsl Xopo-
110 TOJMPYIOTCS, MPUTOAHBI TSI OOJUIIOBOY-
HBIX Pa0oT. ['€010ro-35KOHOMHYECKUE YCIOBHUS
pa3paboTKu OnaronpusiTHble, BOIM3M MECTO-
POXIIEHHUs MPOXOAUT aBTozpopora Jlymanoe —
Xopor. Ha MecTopox1eHUM B COBETCKUE TOAbI
MIPOBOIUIINCH CTAOMIIbHBIE JOOBITOYHBIC pabo-
Thbl. B yciioBusix nepexosa Ha pbIHOYHYIO JKO-
HOMMKY BEIYTCS SIIU30INUECKUE BEIEMKU Mpa-
MOPHBIX OJIOKOB.

Banu - pacnonoxxeH Ha JeBOM OOpTy
p. Banu, B 4 kM Bbiiie BnageHus e€ B p. [LsHmxk.
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B 1966 1. Ha MecTOpOXKIeHUN ObUIM TpOBE/E-
HBI PEKOTHOCIIUPOBOUYHBIE paboThl. OOmias Bu-
JUMasi MOILIHOCTh TOJIIA MpPaMopoB — 250 M,
JUIMHA 10 IpocTHpaHuio — 2 KM. Mpamopsl
TOHKO- U MEJIKO3EpHUCTbIE, UMEIOT OEJIbIi, po-
30BBIi, JKEJITOBATO-OCINbI U cephlii 1BeT. be-
JIble, PO30BBIE, JKEJITOBATO-OENble MpPaMOphl B
BUJIE OTENbHBIX (20-30 M) madek BCTpeyaroTcst
Cpeu JpYyTUX pa3HOBUAHOCTEN U OTIIMYAOTCS
OoJsiee KpacHBBIMHU JICKOPATHUBHBIMH KayecTBa-
MU. PO30BBIM MpaMoOp XOpOLIO MOIUPYETCH,
npuobperas MpHu 3TOM HPUSATHBIN TEIJIBIH po-
30BbIM IBET. MeCTOpOKAEHUE JIETKOJOCTYIIHO,
HaXOAMTCS B ONAronpHsTHBIX I'€0JOr0-3KOHO-
MHUYECKHX YCIIOBHIX U MOXKET pa3padarbiBaTh-
Csl OTKPBITHIM criocobom. Ha mectopoxaenun
HEOOX0IMMO MPOBEICHHE OLIEHOYHBIX I€0JI0r0-
pa3BeiouHbIX PaloT.

ITpu 3¢hhekTHBHOM U pa3yMHOM HCHOJbB30-
BaHUU CYLIECTBYIOLIUX 3allaCOB U BBOJIE B 1€~
CTBUE MAJIbIX U CPEIHUX NPEIIPUATUN MOXKHO
Oyzner co3marh HOBBIE paboune Mmecta. bonee
TOrO, InepepaboTKa CyHIECTBYIOIIMX 3aIllacoB
MOXeET B Oy/lyIIeM MOJHOCTBIO PELIUTH BOIIPOC
O BHYTPCHHEH U BHEIIHEW MUIPALMU U yIyd-
IIUTh AEMOTPa(QUIECKYIO0 CUTYALIHIO.
Jlureparypa:

Axobupos I11.3., A6aypaxumos I'., Hapru-
cu Xomunu Moaenun Penbed u ero Bius-
HUE Ha pa3MEIIEHHUE CEJIbCKOX03iCTBEHHO-
ro Mpou3BOJCTBa (Ha mpumepe Baxmickoit
3oHb1) // VI3B. AH PT, cep. o0miecTB. Hayk,
2007. - Ne 1. —c. 39-44.

Kemmepux A. O. I'maporpadus [lamupa u
[Tamupa-Anas. M., Meicisb, 1978. — 264 c.
[Mupymmoes X. Moit Banu / M., 2004.
[IporpamMMa  counaabHO-?PKOHOMHUYECKOTO
passutus Banuckoro paiiona Ha 2015-2019
IT. McnonHuTenbHBIM KOMUTET TOCYAAp-
cTBEHHOH BiacTu paiioHa Banu I'BAO PT.
— Kom. aBTopos. Banu, 2019. — 128 c. (me-
pEeBOJ C TAIUK. 53).

Peruons! Pecniyonuku Tamxukucran, 2020
r. Cratuctuyeckuii COOpHUK — ATEHTCTBO
o craructuke npu [Ipesunente PT. — Kosn.
aBropoB. yman6e, 2020. — 324 c.
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BA3BUSATU MYOCUPHA (MABKEDB, COXTOP, TABPHUX,
INAPOUTHU TABUU BA 3AXHNPAXO) HOXUAU BAHY

Aboypaxumos I. Mypmasaes Y. H.

AHHOmamcua: 1ap Makona Ba3bHATH UMpy3au pailonn Bax4 xamuyH mnardopman
TapakKUETH MUHOABAaN yCTYBOPH HUTUMOMIO UKTHCOIUY OH TaXJIWII Kapja memasaj. Pe-
nedu HOXUs TacBup €dTa, 1ap OOpau OH MABIYMOTXOU TAbPUXH, HHUYHUH XYCYCHITXOU
arpoUK/IUMM, TUAPOJIOrH Ba MUHEPAIUH OH J0Ja LIyTaaH[I.

Kanuoeoscaxo: napnatr, Hoxusu BaH4y, MaBKeb, COXTOp, TabpHX, PYLULAUM HYTH-
MOW-UKTHCO/IA, MKJIUM, XyCYCUSITXOHU THAPOIIOTH, CApBATXOM 3epU3AMHHIA, pebed, yaMo-
arxo, uctudosa.

THE PRESENT STATE (LOCATION, STUCTURE, HISTORY, ENVIROMENTAL,
CONDITIONS, AND RESOURCES) OF TYE VANJ DISTRICT

Abdurahimov G., Murtazoev U. I.

Annotation: the article examines the current state of the Vanch region, as a platform
for its subsequent sustainable socio-economic development. The relief of the region is
described, historical information about it, as well as its agroclimatic, hydrological and
mineral features are given.

Key words: state, Vanch region, position, structure, history, socio-economic
development, climate, hydrological features, mineral resources, relief, jamoats, use.
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VIIK 502.15

AP3EBXOU MYAMMOXOMU TAFUUPEBNN UKJINM

Acoes X.M.
Hncmumymu macvanaxou 06, cuoposnepeemura éa skonroauiu AMUT

AHnHOmamcua: ap3éouu Myammoxou mauupéouu ukium 6a Mo UMKOH Meouxao, Ku
as HyKomu uimil OMUIXou aunee3uul 6a bapmapagcosuu oupo 6aén namyoa, ba un eacuna
ap3umxou OUNIOMamusiu apxareupo oap o6avnu yomea mawaxkxyn ouxem. 3epo mauiax-
KYnéouu hapraneu sKonocuu somea 6a sike az Macbaiarbou Myopamu bomeau Myocup
mybaooan eawmaacm. Xywbaxmona, Fbykymamu Jbymroypuu Toeukucmon 6a un macoun
MasasmbyrwU Xocca 000a, 60bacma 6a 3aMoH CammroUu MAMAKKYL 000aHu CUécamu IKo-
noeuu Towpukucmonpo macvanazy3opi namyoa ucmooaacm. Mywkuiomu Hopacouu 06 8a
PABAHOFOU MAruupéouu uKumM 6a un Mausyp uyoa mMemasorao.

Kanuososicaxo: apsuwxou 5kon02i, CO3UWHOMA, UKTUM, 00, dHepeemuKd, amMHUusmu
03VKABOPI, MyXumu 3ucm, pyoxou gapomapsii, ouniomamusu apxaueil, XamoxaHcosuu

00.

Xykymatu Yymxypun TOYUMKHCTOH ayIxoil
0axpu JapKu aMUKH TabCUPH PaBaHIXOH TaFii-
upéOun MKIMM 0a MyXHUTH 3UCT, Oaxycyc 4o-
Meba, TaBaYYyXH X0Ca 30XUp HaMyza UCTOa-
act. Jlamenm Oap wH aHjmema OH acT, KU
Acocry3opu cynxy Baxjaaru mwuii, [lemBoun
muiiar, [Ipesunentn Yymxypuu ToyukucToH,
Myxrapam Omomanii Paxmon aBBanman «Jlap
MYJIOKOTH sikymu [Tanenu carxu 6ananng oup 6a
Machajgaxou 00 Ba MKJIMM Jap IIAKIH BUIEO-
koH(ppoHc [1] Gabman «/lap myboxucam ymy-
muu Nunocusin 76-ymu Mauman Ymymun Cos-
MoHu Munanu Mytraxua [2] Ba axupan «Jlap
qanacau carxy OanaHj ouj 6a Machanaxou 00
Ba UKJIUM» [3] cyxaHpoH#l Hamy/da, TaBayYqyXu
anxu Gamappo 6opu aurap 6a 3yXypoTu Myam-
MOXO0M TJI00astii a3 yymia o0y UKJIUM 4aib Ha-
Mya. A3 MmyxTaBou aHjemaxou CapBapu gaBia-
TaMOH Oapmeosis1, K 00511 MyaMMOXO0H I100aii
Jlap MeXBapy TaBay4yXy MEIIBOEHU CUECH Ka-
pop gomra Oomaa. XaMuyH, Y3BH TYPyXU My-
aCCUCOHM DBTWIOPH YaXOHUH 00y HKIUM
nermanxo Hamya, ku «Comu 2025 conm Oaii-
HAJIMIJIATUHN XU(P3U MTUPSIXX0» IBJIOH rapAna,
CaHau py3W YaXOHUU MUPAXXO MyalsH Kapra
masaa. [lap Oapobapu uH, Tabcucu OyHEIM
OaliHaNMUIanuM XU(p3U TUPUAXXOPO TaXTU
capnapactu  Co3monun Munaiu MyTtraxuzg
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MEIIHUXO0]l HaMy/la, XOTUPACOH Hamy[l, KU TaT-
OMKHM OH MeTaBOHaJ O6apou oMy3uIn (paporup
Ba TMEUIHUXOAU POXXOM MYyacCUpHU XaUld WH
MYIIKWIOTH YaX0H# 3aMUHA Ty30pali. Arap HU-
romrtaxon CapBapH JaBiIaTaMOHPO a3 HUTOXHU
cu€caTH KOJIOTH HAaTHYarupii HaMOEM, OH 3a-
pypaTH XaMrUpoOH ap3HIIXOH SKOJIOTHUPO Jap
MYHOCHOATXOH JUIIOMATA Machanary3opi Ha-
MynaacT. Bozexrap ryem, ap3uIIXo IKOJIOT#
Iap MyHOCHMOAaTXoW IuIioMarusiu (apxaHrii
CaMTXOU HaBU XaMKOPUXOPO 3Y0Jl MEHAMOSI.
Myammoxou 6axpu Apai, qUrapryHiiaBuu UK-
UM, Xoaucan OMEOOHINABH, Gapomap3it XOH-
JaHU Jap€x0o Ba HECTIIABUU OJaMHU HAOOTOTY
XalBOTH MaxaJutid, 0a MH MaH3yp IIyaAa METaBO-
Haja. Ui taBpe 6a XxamMaroH MabiIyM acT, a3 31
okTs10p TO 12 HOs0p map maxpu [masrou Lot-
JaHus yanacau 26- ymu tapapxou Koneencu-
a1 Cozmonu Muanin Mytraxun oup 6a tarii-
upébuun ukIuM Oaprysop rapaui. Jlap xopu o
HaMOSIHJIaTrOHU Aycaj AaBiaT Ba capoHu 120
MamJlakat, 00 UIITUPOKU BaCEbU OJIMMOHY KOP-
IIMHOCOH Ba HAMOSIHAATOHU YOMEbaH IIapXBaH-
Il mupKat gomrana. MIMTHpOKKyHaHarOHU
OH xanadgu Oapry3opuu WH XaAMOHWIIPO a3 SK
tapad Oaprno HamymaHU MycoxuOaxou Mydu
noup 6a Xajuiu MyaMMOXOH MKJIMMl Ba a3 -
rap tapad map xyayau 1,50C maxmayn Hamyna-
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HU OaslaHAIIaBUM Xapopar Mapxy TaB3eX J0-
nana. Capsaszupu bpurtanus bopuc YoHcoH nH
XaMOMILY WIMHPO HUCOATH PaBaHAXOU TaFrupéE-
OUM MKJIUM Jap TabpPUXH UHCOHUSAT TapIully
kymtia xucoous [4]. [Ipesunentu Ampuko baii-
JieH 6apry30puH UH KOH(PPOHCPO SIK 3apypHITU
axJIOKA XoHJa uopo3 Hamyn, ku Ménotu Myt-
TaxyJa TaBIUAU ra3Xx0oM TYJIXOHAUPO SIK T'Mra-
TOH KOXHMII Meauxaj [S5]. AMMO paucu yymxy-
pu @aponca ubpo3 Hamyn, KM «MO HaXyCTHH
KypOOHUEHH TaFUPOTXOHN UKJIUMIA XacTem» [6].
Habupn kymm Co3monu Munanii MyTtaxun
AnTonmoH ['yTepun japxoct Hamyn, Ku 6a Ta-
Ha3ynéouu Tabuar 0axycyc a3 MOLIUJAaHU TyX-
MU MaproBap Jap Ha3zap JolITa UIyJaactT
«HMXpOYM razu kapoon» nact obukamem [7]. Ut-
TUXOOU ABpYINO TacMUM TuUpuU(TaacT, K1 a3
JMXO03M MXPOYM Ta3XOM TYJIXOHA XaJOMOTHU
TYMpyKil Tabcuc Hamosin. [lap uptubor 6a ux
aHJIelIaxo, arap HHUTOPHUIIXOM MaTOyoTHPO
TaBbaM TaXJWJI HAMOEM MabJIyM Merapal, Ku
allHU 3aMOH TabCUPU HA3apach UKJIMMH Jap Ta-
MOMHU Kypau ap3 0a Hazap mepacan [8-10]. /la-
nen Gap WMH aHjema oH act, ku 3uéna a3 190
KULIBAp YXJAA0p LIyJaHI, KU OapHOMau MMHJI-
aupo yuxatu gap xyayau 1,50C Haroxgoumtu
OanmaHIIIaBUM XapopaT MNEIIHUXOJ HaMOSHI.
Nuuynun 130 kumBap a3 yyna Urtuxoam AB-
pyno yxnanopi rupudrang, ku to comu 2050
TaBIUIM JTyOKCUIU KapOoHpo 6a cudp paco-
Haua. HoBoOacra a3 TanOupxou aHaenmaamny-
na Jlomunuka Jlacora sike a3 ¢aboiau 4aBOHU
MYXHUTH 3UCT UH KOH(PPOHCPO UyHHH UHTUKOJ
Hamypaact: «Pox6aponu cuécii 6ucép rypryry
KapJaHJ, aMMO XeY 4opae aHelnia Halryaa-
acT. Mo Taupuba kapieM, Ku pox0apoHu YaxoH
nap adcoHan OyXpOHH UKIUMEA Trapk IIydaaH]l
Ba Xapakar HaMeKyHaHa. Mo oHxoepo meOu-
HEM, KM J1ap capu Kyapar XacTaHl, aMMO a3
BOKEHST KOMUIIaH Oeronaana. Tanxo Bapaaxou
XyLIKy X0ni». i omu mos 6a oH BobacTarii
nonrta 6omra, K To X0J 1ap 0ab3e KUIIBapXou
IyHE 3yXypOTH MyaMMOXOH IT100anit a3 yymia
TaFUpEONH MKJIUM Oa TaBpU 4y3bil MaBpUAU
Ha3apu OJHMMOHY KOPUIMHOCOH Kapop Haru-
pudraact, a3 uUH yuxar Oappacuu OH Jap
MauMyb TO aHA03ae TaBayyyXu cuécarmasio-

poHpo Oa xya 4an® HakappaacT. Jlap 4yHHH
Ba3b ap3EOMU BOKEMHM MH MyaMMO JallelIXOu
MybTaMaJld WIMHPO TaKO30 MEHAMOSIH/] Ha aH-
nemaxon ymymupo. Uynku nap xadrau rysa-
1ITa Jap XOIIMSU MH KOH(POHC Jap KHUIBapu
Beticapus 30 000 ogamoH poxmaiMon Hamy-
na, Tanad HaMyJaHl, KU OOs Jap Xalid Ma-
ChaJlaXxoM TAaFHMPEOUN UKIUM KaJlaMXO0H yCTy-
BOp Ty30IITa IaBajl. XarTo HAMOSIHIArOHU UH
KUIIBAp TAaCMUM TUPH(TaHI, KU MapTOBXOU
ra3xou rynxoHaupo to conu 2050 6a cudp me-
pacoHas1. IH aHJe1maxosioHpo YyHUH TaKBH-
ST JIofaHj, arap JaBomu coixou 1990 -2020
urymopau axoiuu Ilseiicapus 30 napcan a3y-
na Oomaa, aMMoO Jap UH MyIJaT MapTOBXOU
rasu ryJaxosnai a3 54 to 46 MiIH TOHHA KaM L1y-
naacT. A3 UTTHIJIOU TEJIEBU3UOH Ba pajauo 6ap-
MeosiJ], KU TapyaHjie MH KOH(QPOHC Jaap sk ¢a-
30M OLIKOpO Gaprysop rapauzaa Oomraza, aMMo
MYXTaBOU OH Ha3apu 4OMeau IIapXBaHAUPO Oa
Tabakaxou ryHOT'YH 4yn0 Hamyx. [lanen Oap ux
aHJIeIIa OH acT, KU K I'ypyX MIUTHPOKIYMEHN UH
koH(poHC map xyayau 1,50C maxmayn Hamyna-
HU OalaHAIIaBUM XapopaTpo Machanary3opi
Hamyza OOIIaHA, TYpyXH Iurap Jaap carxu
0,50C maxayn HaMyZ[aHM MAcTLIABUU Xapopa-
TPO MEHIHUXOA HaMyaaH7. AMMO Ha Xama
UIITUPOKYMEH MH aHAeIaxopo nasupydrani.
UyHonuu naBnatu YuH sike a3 Oy3yprrapus
TaBIMJKYHAH/JaW Ta3d TYIXOHAW Jap YaxoH
Maxcy0 me€ban, TacMuM rupudTaact, Ku 0ab-
u coiu 2060 mapxuiia 6a Mapxuiia UCTUXPOYU
ra3u TyJIXOHaupoO KOXMII AuXald. XuHA Ooman
oHpo conu 2070 mykapap Hamya. Haxycr Bazu-
pu XuHA Babla 107, KU Aap naBomu 50 conu
MUHOab/la TaBIUIU Ta3XOHW TYIXOHaupo Oa
cudp mepaconan. I'apuanne [Ipesunentu Pyc-
cust B. Ilytun TaBaccyTu BUAMOKOH(PPOHC pa-
BaH/AM 0apry30puyd HMH XaMOUIIPO IACTTUPH
Hamyna Oomaa xam, aMMO KOPIIMHOCOHH WH
KHIIBap XUcoOy KUTOO HaMydaHA, KU HCTH-
XpOYM Ta3XOU TYIXOHAU XYIyIAHU KHUIIBapaMOH
HucOar 0a OKCHUTeHHM YaHTAI30pX0 OH UXPOY
MEKyHaJ, KamTap acT. XO0JI0 Jap YyMXypu
JIaxYCTOH THPAAaXOMOU HJIOMa J0paj, OHXO
nbpo3 MemopaHa, Ki MO TaHXo Oa Tydaiiu
PYLLIM COXau HEPYrOXXOH Xapoparil MeTaBo-
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HEM, MapIyMpo Ba PYIIIH HKTHCOTUETPO 0O
0apk TabMUH HaMoeM. Matnab a3 oBapaaHu UH
JlaJIeNIX0 OH acT, KM ajxoi Jap OaifHu yomean
apxBaHaid HUCOATH aHTe3uIl Ba Oaprapadco-
3UM MH paBaHIy IMI00aIil ITOHArMK HYKTau Ha-
3ap AMja HamelaBaja. XakKuKaT OoIIaj] uH acr,
KU (ebJaH UH TaMOIOJ Jap TaMOMH Kypau 3a-
MUH Jap uH € oH caTx 0a Ha3ap Mepacaj, K1 OH
06a MyBO3MHATH TaOUl TabCUPU MaH(# PACOH-
Jla UCToAAacT. A3 UH YMXaT, Jap Mapxujiau Xo-
3Mpa fKe a3 YHCYpPH TabMHMHHU PYLIAH YCTYBOD
xud3u Manbabxon 00 Ba ucTudoIaN camapa-
HOKHM OHXO Maxcy0 me&ban. JlapBokes, commé-
HU oxup 00 cababu ad3yH rapAuJaHH IIyMO-
pau axonil Ba PYLUAM COXAXOU TyHOTYHH
UKTUCOAMET HOpacouu OOM OLIOMHJIAHU J1ap
TaMOMH Kypau 3aMuH 3Xcoc Merapaaa. TuOku
HUILIOHJIOJXOM OMOpPH J1ap TaMOMHU capocapu
4axoH xap Hadapu ceroMm 0a MyIIKUIOTH HOpa-
couu 00M T03a MyBoYeX MeOoI1a. A3 UH YUXaT,
MUPAXXOPO CApMOSIU Xap SK KHILIBAp MEXHCO-
6any. bo wynuH Hazapaomrt, 6apxe a3 OJIMMOHY
KOPIIMHOCOH Oap OH Ha3zapaHl, K 00 1ap
MeXxBapH cuécaT Kapop JOIITa, KaJoM JaBiare
3axypau OemTapy OHpO JomTa OoIIaj, paBaH-
1M cuécaTpo ap MH 4oa pOXaH103i MEHAMO-
sn. Bobacra 6a uH anzemia, arap 0a ap3ulIXou
WIMI Ha3ap HAMOEM, MabJIyM Merapja, Ku 3a-
xupaxoun oou TounKHCTOH acocaH Jap HaMyau
00X0U 3epU3aMHHIA, MUPIXX0, Aapé, KyIxo Ba
obanbopxo Bomexypana. Bobacra 6a ad3oumn
axouii Ba OyHEAM OeMaiiloHH KOPXOHAXOH HaB
yomea ajixoin 0a MYyIIKUIOTH HOPAacOMHUU 00U
TO3a MyBOYEX rapu/ia, 3yXypoTH OH 0a sike Ma-
chajiaxon MyOpamMu py3 My0ajiai rapauiaact.
HoBobcra a3 nuH Machanau JOF Xxamacosa Kop-
XOHAXOW caHoaril Ooucu udIOoCrapauu MaH-
O6abxou 00 merapnana. KopmmumHocoH 6ap oH
Ha3apaH, K4 Jap LapOUTH TaFUupEOUH NKITUM
73 mapcaay aHre3uIIn XoIaTxou ¢asKynona 0a
OMUJIXOM METECOMKIMMI BoOacTarii JOpaH.
Hopacouu 06 Goman, 6oucu ¢anayrapauu Ta-
MOMH COXaXOM MKTHUCOAMET Merappan. Jlanen
Oap uH aHJela, MyaMMoXou OyXpoHu Apaiy
TaFUupEONH UKITUM MeOOIIa, KU OH 0a aMHUS-
TH 9KOJIOTMH MMHTAKa TAbCUPU XEIIPO PACOHU-
Ja ucromaacT. SIk KazoBaT HaMoOeE, MO IaiBa-
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CTa cOXau KUIIOBap3UPO Membdapanian acoCuu
PYLLAM UKTHCOAUET HOM MebapeM, aMMo arap
00 BOKeusT Ha3ap HamoeM Taiu 40 comu oxup
nap MM/I-u un coxa 18-to 23%-po Tamkui
Meaunxazd. Jlamenu maskyp a3 OH TYBOXU Me-
IUXal, K XeY rox KHIIoBap3i mnemidapannan
PYLULAM UKTUCOAUETH MWILIA Oyga HaMeTaBo-
Haj, 6apbakc 6anana 6apAOIITaHH CATXU UYTH-
MOMH axOJil 3apypaTd TYCTapuil JJO0JaHu
COXaXOHW T'YHOTYHU CaHOaTpo 0a MUEH Mery30-
paa. A3 WH HyKTau Hazap, rapuasjge o0 aap
Ocuéun Mapka3ii XaMuyH KaJlUJUU TabMHUHHU
pYLUIAM yCTYBOPM MHUHTAKa XHU3MaT HaMOS]
XaM, aKHyH BaKTH OH PacHIaacT, KM Jap paBaH-
JIXOM TaFrHMpEOUn UKIUM 6apHOMaxou Gpaporu-
po map WH caMmMT Taxusi HamoeM. UyHKH
TAKUKOTXO HHIIOH MEIMXAHJ, KU Trap4yaHjie
MUPSIXX0 MaHOabW OOM OLIOMHUJAHK Oorma
XxaMm, amMmMo 0abau comxou 60-ymu acpu ry3a-
mTa oHX0 60Taapuy 00 mryna uctomaana. Uy-
HOHUYM «a3 TaJKUKOTXO OapMeosi, KU Jap TyIi-
nit 70- 80 conu oxup nupsixu OenueHko 3uéna
a3 K KujaomeTp akuo padra, MaiiioHu OH TO 44
KUJIOMETpU Mypa006ab kam mrygaact» [11]. Xa-
MUH TaBp, XapoOmiaBil (Aerpajnanusi)- W IH-
PAXX0 Xa(u WIOBarupo 6apou pyuiIu ycTyBop,
JHEpPreTHKa Ba TAbBMHHHM AMHUSATU O3yKaBOPH
Jap MauMy'b UCTU(OAN FAMPUOKUIOHAN UKTH-
JOPXOU TabUK UKTHCOAN HATAaHXO TOYMKUCTOH
6anku OGapou Tamomu kumBapxou Ocuéu Map-
Kasit 940 HaMy/a ucrogaactT. UyHOHUYH a3 Tax-
JTWIXOM OMOpH OapMmeosii, KM Xamacoia Jap
xynymu Togukucton a3z 8,0 To 14 kM3 06 map
COXaXOHW T'yYHOT'YHU MUKTUCOAUET UcTU(OIA Me-
rapaan. Arap comu 1991 6a xap sIK COKHUHU
Toyukucton 11963 M3 00 Ba 0,13 ra 3amunu
0o0fi pOCT MeoMaJl WH HUIIOHAMXAHAA COJHU
2005 6a 7,711 M3 Ba 0,09 ra-po Tamkuia me-
nuxan. YUyHuH Tamoron Haranxo Oapou Todu-
KHCTOH OaJIKi 0apou TaMOMH KHIIIBAPXOH AYHE
xoc Mebomaz. Xono gap MauyMyb O6appacit Ha-
MyJaHH Machajaaxou 00, YHEPreTHKa, AMHUSATH
03yKaBOP#, MyXUTH 3UCT Ba MKJIUM TabuataH
cosropu py3zHoma acpu XX1 meboman. deb-
nmaH, 51,4% axonun Toyukucron, 86,9% axo-
iy mwapxo, 61,5% axonuu maxpaxxo Ba 43,4%
axoJInM AeX0T 0a 00U OLIOMHUIAHU TABMUHAH].



Drorozus

A3 uH HUTOMITax0 Oapmeosia, ku CapBapu J1aB-
JaTaMoH Jap qoupau xaaadxou pyuau Xazop-
coja maiiBacta Machallal TAbMHHU Oexarapuu
00y HEPreTUKHUPO Aap paBaHIN TAFUPEOUH UK-
JUM Machanary3opii Hamyja HCTONAACT. 3epo
MyaMMOXOU ro0aiit a3 yyma o0 MeTaBOHA[
Jap IMIapOUTH X03Upa SKEe a3 MOHEebaxou Oy3ypr
nap camMTH uctudonan caMapaHOKU OH Tap/iu-
Jla, HU30bX0U MUHTAKaBH, JOXWJIA Ba MAJUIUPO
6a Oop opaxa. UyHoHuu (apomapsit XOHIAaHU
6an3e napéxou TOYMKUCTOH Aap caTxu OaiHa-
MU ap3€OouM ap3UIIXOW JTUILUIOMATHUSN
(bapxaHrupo Tako3o MmeHamos 1. Uit TaBpe xapg
HazaHeM, Joup 0a paBaHIXOM TardUpEOUN HK-
JUM Jap MarOyoT XaHTOMaxo Xeno 3UETaH.
Xomo map MarOyoT aHIeniae pouy Trapauaa
MCTOAAACT, KU MYXTaBOM UH KOH(POHC «Bab-
JaXOM XYIIKY XOJIid OyJa» TaHXO CApOHH JIaB-
JaTX0 METaBOHaHJ 0apou OEXJIOIMTH MYXHUTH
3UCT TOMXOHM YCTYyBOp TY30paHI. YMyMaH, a3
TaxJIMIXOM Jap HMH XyCyC HWHTHIIOpPTrapiuaa
OapMmeosisi, KI MO HHUCOAaTH WH Macow1 aap
MayMybs Xapd Me3aHeM, aMMO Jap HH CaMT
arap Jalieaxopo BOKEhOMHOHA TaXJIMII HAMOEM
MabJIyM Merap/aja, K akcap a3 OHX0 0a BOKEH-
AT KapoOaTu Ha3auK Hajopau. [anen 6ap uH
aH/Iela MOACIXOU TaXUAIIy1a HUCOAaT paBaH-
IX0U TariupéOum ukimMu MuHTaKam Ocuéun
Mapkasit meOomana. A3 UH HyKTau Ha3ap, MO
3MMHH UH MXYXUII 00 YyHUH XyJIOCa OMAJIEM,
KM rapyaHjie Jap WH 4o/a Jaliely aHAemaxo
3u€]l MHTHUIIOP rapauaa Oolmang XaMm, aMMO TO
XOJ1 KOHCETICHSI MYIIIaXxXacu WJIMIA TUPOMYHU
UH Macoua BobOacta 0a MaBkeiu reorpaduu
KUIIBapaMOH Tamlakkyn Haédtaact. bapou
TaKBUSATH aHJeINIa, 6apxe a3 OJMMOHY KOPIIIH-
HOCOH JIap Ty3aliTa TacMuM Tupudra Oynan,
KM a3 JIUXO03W pyaxou (apomapsii MyaMMOIO
MYIIKHJIOTH 00pOo Jap carxu MHUHTaKaro Oaii-
HanMmuIanin xamty dacn HamosHa. Bokeustu
py3rop UMpY3 COOUT MEHAMOSIT, KA MH MYIIIKH-
JIOT HU3 JIap YyHUH paBaHAM KOPTY30pi XaJin
¢dacmu xyapo Haépraact. Mymobexu oH Jap
MUCOJTY T'y3alliTaH a3 HU30MH MyTaMapKO30HUU
uaopakyHuu o0 0a HM30MHU XaB3aBil 0a Hazap
mepacas. E nanenu qurap, kapu6 cii con Mena-
BaJl, KU Aap muHTakau Ocuéu Mapkasit KoMu-

CHSIM JIaBaTUM XOMOXAHICO3W Xodaruu o0

amall MEKyHaJl, JIeKHH (abOIUsATH OH acCOCaH

6a xud3u XymKiasun 6axpu Apaia HUTapOHU-

Ja 1rygaact Ha 0a OeXIOIITH Ba3zbH IKOJIOTUU

MuHTaka [lanen 6ap UH aHJema OH acT, KU TO

XOJI UH Myaccuca jap 6aprapadco3un MyHKu-

JOTH 00 OH Jap caTXW MHUHTaKa STOH T'OMH

yctyBop Hary3omraact. llosn CapBapu gasna-

TAaMOH YYHUH JlaJIelly aHAenIaxopo Xeso HO3y-

KOHA 3XCOC Hamyna, Jap sAke a3 OapoMaaxou

Kabmuu xyn ubpo3 Hamyna Oyn, ku Oe uponau

cuécun poxOaponu kumBapxou Ocuéu Map-

Kasii 1ap osgHJa OexTap HaMyJaHU Ba3b Jap Ma-

cbajman 00 JaprymMoH act. [lap 4yHuH Xojar,

sKe a3 Machallaxou MyOpaMu 6apou J1aBIaTXou

Ocuén Mapkasii a3 sk Tapad pyma 01aHu OH

KOPXOHAXOM caHoaTi Mebolall, Ku 00po Kama-

Tap Tanab KyHaj, a3 Aurap tapad rysamras 6a

TEXHOJIOTHSM CuiIcuiIan OernapToB Ba 0a UH Ba-

CHJIa KaM HaMyJlaHU MapTOBXOU ra3XxoM I'yJIXo-

Hau Jap arMocdepa meboman. MakOynu 3UKp

acT, k1 anxos Yymxypuu TOUMKUCTOH a3 pyilu

UXPOYH MMAPTOBXOM ra3xoM r'yIIXOHaH Jap YaxoH

Makomu 135—po uwron menamosia [2]. Hap pa-

BaH/11 06apry30pH YyHUH Machajary30puxo Ha-

605171 (hapomy1n Kapa, KU ce COJl MeIlaBaj, Ku

nap muHTakan Ocuéu Mapkasii cuicunan ka-

M00i1 0a mymoxuaa mepacaa. To xon a3 Au-

TOXXOU I'YHOHHU WM MabJIyM HECT, KU OH YaH]{

coin MmuHOaba unoma meHamoss. losn un na-

JMJIadl HOTYBOP Jlap MUHTaKa MUHOAb] XaTtapu

OyXpoHH 03yKaBopupo 6a Byuyn opan. lap un-

TUXO OOpH IUrap 3UKp MEHAMOsIM, KM THpeXu

paBaHIXOM TaFrupEOMU MKIUMPO TAaHXO MeTa-

BOH Jlap acOCU POXaH/I03il HaMyJaHU MyKoJa-

MoOXoH co3aHna 6aprapad Hamysd. UyHKU akca-

pU  ap3uIIXOM WJIMMHM Jap HUH caMT 0Oa

JlacTOBap/ia a3 HUTOXM 4a 111 603T00 MEXOXaHI.
Anabuér

1. Mynokotu sikymu Ilanenu carxu Oamann
ouJ 6a Machanaxou o0 Ba UKJIUM Jap MIaK-
1 BujeokoHdponc, 03.03.2021.

2. Myb6Goxucan ymymun Hunocusiu 76-ymu
Mauman Ymymun Cozmonu Munanu MyT-
taxun, 24. 09.2021.

3. Jlap wamacau carxu Oanmana ouj 6a mMacba-
jaxou 00 Ba ukymM 02. 11. 2021»
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Paxmon map mybGoxucoru ymymun Muio-
cusn 70-ymu Mayman ymymuu Co3mMoOHU
Munanin Mytraxun, 25-28 ceHtsOpu conu

7. 7. bonee 120 MHpOBBIX JHUIAEPOB IpPHU- 2015.

MYT y4acTHe B KOH(EepeHLUHU MO KIMMaTy
B Imasro // URL: https://russian.rt.com/

OLLEHKA HEOBBbACHUMbIX U3MEHEHUU KJIUMATA
Acoee X.M.

Annomauun: oyenxa npooiem usMeHeHus KIuMama no3eonsem Ham 6blA8Umb Hayy-
Hble (Pakmopbl, NO36ONAIOUUE BbIABUMb OUNTIOMAMUYECKUEe YEHHOCMU 8 SPAHUYAX 00-
wecmea. Ilosmomy opmuposanue sxKon102uveckoll Kyibmypsvl odujecmea cmaio 0OHOU
U3 Camvlx aKmyaibHulX npoonem cogpemennozo obwecmaa. K cuacmoio, Ilpagumenscmeo
Pecnyonuxu Taooicukucman yoensiem ocoboe HUMAHUe JMUM BONPOCAM U 8peMsi Om 6pe-
MeHU Cmagum 60npocsl Gopmuposarus sKkonocuyeckou norumuxu Tadxcuxkucmana. Bo-
APOCHI HEXBAMKU B00bl U NPOYECC USMEHEHUsI KIUMAma Modcem Oblmb C8A3aH ¢ IMUMU
gonpocamu.

Knrwoueswie cnoea: skonozuveckue yenHHocmu, coziauienue, Kiumam, 600d, dHepeus,
nPO00BONILCMEEHHASE DE30NACHOCMb, OKpYJcarouias cpeda, boesvie OUsU3UU, pasdeneHue.

ASSESSMENT OF UNCLEAR CLIMATE CHANGE
Asoev H.M.

Annotation: the estimation of problems allows the change of climate to express
scientific factors and experiments, making diplomatic values between society, us. Because
the formation of the ecological culture of society has become one of the most urgent
problems of modern society. Fortunately, the Government of the Republic of Tajikistan
pays special attention to these issues and, depending on the time, raises the issues of
forming the environmental policy of Tajikistan. Water scarcity issues and climate change
processes may be related to these.

Keywords: ecological values, agreement, climate, water, energy, food safety,
environment, battle divisions, division.
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KONJIAXO BAPOU MYA/NIN®OHU
MayaJ/liad WiMA-aMajun «3axupaxon oo, JHepreTHKa Ba IKOJIOTHSI»-H
HNucrutyT Macbhajaaxon 00, riIpO3HepPreTHKa Ba IKOJIOTUAH
AkazeMusiu MUJLIMA WIMXOH ToynkucTon

Makonaxou wiMue, Ku 6apou Hamip 0a MaJaiuia MemHUX0J] Merap/ian, 0osan 0a TamadoTu
3epuH 4YaBoOry OollaHi: a) Makojau WiMil 6057 60 Ha3apAOWITH TalabOTH MyKappapHamynau
Mayasuia omoja rapauaa Oomram; 0) Makona 0osi HaTUYaW TAAKUKOTH WIME OOIaj; B) MaB3yH
MakoJja 005171 6a sike a3 CaMTXOM HJIMHH Madajiia MyBO(HKAT HAMOSI.

Makonaxoe, Ki Jap MaTHA OHXO MaBOJH AUTap MyayuiidoH Oe oBapaaHu UKTHOOC UCTH(OIA
myaan;, 6a 6appacuy MapXuIaxoW HaBOATH MENTHUXO/T HaMeTap/IaH]] Ba HH I'yHa MaKoJIaxo Jap
Maqayiia 6a 9om pox J01a HaMellaBaH/I.

Tana0ot HucOaT 0a TaxXusau MaKOJIaXOH WIMIL:

Marnu makomna 6osin nap gopmaru Microsoft Word omona rapauna, 6o xypydu Times New
Roman 6apou mataxou pycuro anruci Ba 60 xypydu Times New Roman Tj 6apou matHu TOqUKiA
Taxus rapauaa, 1ap MaTH xaqymu xaphxo 14, xommusaxo 2,5 cm Ba hocusnan 6aitau catpxo 6osi 1,5
MM Oormra.

dopmynaxo, aloMaTxo Ba HUIMIOHAXOH Xapdxou Oy3ypruxo 0osix gap myxappupu Gopmyian
Microsoft Equation Ba € Math Type (Xypydu 12) xypybunnit kapaa mabana. Tanxo oH Gopmy-
Jaxoe, ki 0a OH UCTUHOJ OBap/ia IIyJaaH I, paKaMIy30pi Kap/ia MeliaBaH/I.

Hakmaxo, cxemaxo, tuarpaMMaxo Ba pacMxo OO0siT pakaMT'y30p# Kap/a IIaBaH]] Ba MHIyHHH,
OHXO0 00T HOMH IIAPXIUXAH/A J0IITa OOIIaH]T.

Xaumu makoina 00 popmaru A4 60 HazapaOIWITH pyiixaTtu anabuétu nctudomanryia Ba aHHO-
tarcusaxo a3 10 To 15 caxudapo 6051 gap 6ap rupan.

CoxTtopu Makosa 60511 60 TapTUOW 3€PUH TaXusl Tapaa:

1. Hunexcu YJIK 6apou mMakona;

2. Homu maxkomna;

3. Haca0 Ba nap makiu UXTUCOp HOM Ba HOMU najap (HamyHa: Kypoonos H.b.);

4. Homu myaccucae, ki Jap oH MyaJiug (oH) kopy (HaboausT MEHaMosi (SHA), HUILIOHUU
MyaccHca, Iaxp, KAIBap.

5. Marnau acocun Makoa;

6. Pyiixatu anabuéru ucrudopamyna (Ha kamrap a3z 10 Homryii Ba Ha Oerrap a3 20 HoMryin
anaOuéTn unmi).

7. Hommu makoiia, aHHOTATCHS Ba KaJIMJBOXKAxX0 (arap Makosia 00 3a00HU TOYUKiA OOIIaI, aH-
HOTaTCHS Ba KaJIUJABOXKaxo 00 3a00HX0M pyCit Ba aHIIIUCH; arap Makoja 00 3a00HU pycii Oormman,
AHHOTATCHs Ba KAJIUJIBOXKaxo 00 3a00HXOM TOYMKI Ba aHIVIMCH; arap Makosa 00 3a00HW aHTIIUCH
Oo1aj, aHHOTATCHS Ba KAJIMIBOKaxo 00 3a00HXOM TOUMKM Ba PyCil Taxus rapJaH.

8. AmnHOTarcus map xa4Mu Ha KaMmTap a3 5-7 carp Ba KaduaBoxkaxo a3z 5 To 10 Homry Gosi
Taxusl Kapja maBaj;

9. Jap oxupu makona 60 ay 3a00H (pycit Ba aHIIMCH) MabIyMoOT aap 6opau myaud (oH)
00 TapTHOM 3epUH HUIIOH J0J]a IIaBaa: Hacab, HOM Ba HOMHM manaap (myppa), Japadad WMl Ba
YHBOHHU UJIM# (arap OoIIaH), HOMU Myaccucae, K1 1ap OH Myaug kopy GpaboiusIT MEHAMOS,
BazuQan UIIFOIHAMy/a, TeaedoH, e-mail.

XaHroMu UKTHOOCOBapit anabuéTn nctudoaanyna Ba caxudan Mmymiaxxacu oH 00s 1ap KaB-
CH 4aXOpKyHuYa [ | HumoH foaa masaa. Hamyna: [7, ¢.107], spHe anaduétu Ne7 Ba caxudaunl07.

DBTUMOTHOKHH MaBOIX0 0a 3uMman myayutnud (MyammudoH) ry30I1Ta MeIIaBal.



IMPABWIA IS ABTOPOB
HAYYHO-TIPAKTHYECKOro KypHaia «BoHble pecypcbl, JHEPreTHKA U IKOJIOTHD»
HMucTuTyTa BOAHBIX MPO0/IeM, THIPOIHEPreTHKH U IKOJIOTHI
HaumonanbHoii akanemuu Hayk Tapxukucrana

Hayunble cTarbu, mpeacTaBieHHbIE IS MyOMUKalMU B KypHaJle, JOJKHBI COOTBETCTBOBATh
CIIEYIOIKUM TpeOOBaHUSAM: a) HAy4yHasl CTaThsl JOJDKHA OBITh MOJTOTOBJIEHA B COOTBETCTBUH C
TpeOOBaHUSAMU, YCTAaHOBJIEHHBIMU KyPHAJIOM; 0) CTaThsl 10JIKHA ObITh PE3yIbTaTOM HAayUHBIX HC-
CJIEJOBAHUI; B) TeMa CTAaThU JOJKHA COOTBETCTBOBATH OJIHOMY M3 HAYUYHBIX HAIlPaBIEHUHU Kyp-
HaJja.

CraTby, B TEKCTE KOTOPBIX HCIOJIB30BaHbl MaTEPHUAIIbl IPYTUX aBTOPOB 0€3 LIUTUPOBAHUS, HE
OyayT nepefaHbl Ha JajlbHeHIee pacCMOTPEHUE U TaKUe CTaTby He OyayT TOMyLIeHbI K MyOsnKa-
LM B )KypHAale.

TpeboBanus Kk 0QPOPMIIEHUIO HAYYHBIX CTaTEi:

TexcT cTaTbu n0oDKeH OBITH MoAToTOBICH B hopmare Microsoft Word, mpudrom Times New
Roman nmns pycckoro u anrmiickoro tekcra U Times New Roman Tj ams TapKMKCKOTO TEKCTa,
kerb 14, o 2,5 ¢M co Bcex CTOPOH, nHTepBai 1,5 Mmm.

®opMyIibl, CHMBOJIBI U OyKBEHHbIE 0003HAYEHHSI BETUYUH JOKHBI ObITh HAOpaHbl B Pe1aKToO-
pe popmyn Microsoft Equation unu Math Type (mupudt 12). Hymepyrotcs numis te popMysibl, Ha
KOTOpbIE UMEIOTCSI CCHUIKH.

Tabnuupl, cxeMbl, TUarpaMMbl U pUCYHKH HYKHO CTPYIIIHPOBATH U IPOHYMEPOBATh, a TAKXKeE,
OHHU JIOJDKHBI UMETh Ha3BaHHUE.

O06mweM cTarbi (BKIIIOYAsl aHHOTAIMIO U CIIMCOK JIMTEPATYphl) AOKEH OBITH B mpenenax ot 10
1o 15 crpanun B popmate A4.

CraTbs 10JKHA UMETh CIEYIONIYIO0 CTPYKTYpY:

1. Hnpexc YK Ha cTaTbio;

2. Haspanue cTarbu;

3. ®amunus u uHuLmMansl apropa (mpumep: Kypoonos H.b.);

4. Ha3zBaHue opranusanuu, B KOTOpoi paboTaer aBTOp (bl) CTaTbU, IOYTOBBIN aJpec opraHu-
3allMu, TOPOJl, CTPaHa;

5. OCHOBHOMH TEKCT CTaThH;

6. Cnmcok ucnoib30BaHHON TuTeparypsl (He MeHee 10 u He Oonee 25 HaMMEHOBaHUN Hay4-
HOU JINTEpPaATYPHI).

7. Has3BaHue cTaTbM, aHHOTALMS M KJIIOUEBBIE CJIOBA (€CIM CTaThsl Ha TaJKUKCKOM SI3bIKE,
AQHHOTALMS U KIIIOUYEBBIE CI0BAa OQOPMIISIIOTCS HA PYCCKOM M aHIJIMHCKOM $I3bIKax; €CJIM CTaThs
Ha PYCCKOM sI3bIKE, aHHOTALIMS U KIIFOYEBBIE CJI0BA OOPMIISIOTCS HA TAPKUKCKOM M aHIJIMHCKOM
A3bIKaX; €CIIM CTaThsl HA aHIVIMMCKOM $3bIKE, aHHOTAlLlMs M KJIIOUEBbIE CI0Ba O(QOPMIISIOTCS Ha
Ta/PKUKCKOM U PYCCKOM SI3BIKaX).

8. AHHOTanus odopmiisieTcs B o0beme He MeHee 5-7 CTPOK, KilroueBble cioBa oT 5 10 10 ciioB
HIH CIIOBOCOYCTAaHHUT;

9. B KoHIe cTaThy Ha ABYX sI3bIKaX (PyCCKOM M aHIVIMIICKOM) cBelleHUs! 00 aBTOpe (bI) B Ciie-
nytorem nopsiake: GO aBropa (bI) MOTHOCTHIO, YUeHAs CTETICHb M YU€HOE 3BaHUE (€CITH UMEIOT-
cs1), Ha3BaHHME OpraHU3aluH, B KOTOPOI paboTaeT aBTOp (bI), JOIKHOCTD, TeNePoH, e-mail.

[Ipu nuTHpOBaHUM KOHKPETHOIO MaTepHralla CChUIKH YKa3bIBAalOTCS B KBAJAPAaTHBIX CKOOKaX |[].
O6paserr: [7, ¢.107], 1.e., nutepatypa Ne7 u ctpanuna 107.

3a 10CTOBEPHOCTh MaTepUajIoB OTBETCTBEHHOCTh HECET aBTOP (aBTOPHI).



RULES FOR THE AUTHORS
of the scientific-practical journal “Water resources, energetic and ecology”
of the Institute of water problems, hydropower and ecology
of the National academy of sciences of Tajikistan

Scientific articles submitted for publication in the journal must meet the following requirements:
a) the scientific article must be prepared in accordance with the requirements established by the
journal; b) the article must be the result of scientific research; c) the topic of the article must
correspond to one of the scientific directions of the journal.

Articles in the text of which materials of other authors are used without citation will not be
submitted for further consideration and such articles will not be allowed for publication in the
journal.

Requirements for the design of the scientific articles:

The text of the article should be prepared in Microsoft Word format, in Times New Roman font
for Russian and English text and Times New Roman Tj for Tajik text, size — 14, fields — 2.5 cm
from all directions, interval — 1.5.

Formulas, symbols and letter designations of quantities must be typed in the formula editor
Microsoft Equation or Math Type (font 12). Only those formulas to which there are references are
numbered.

Tables, diagrams, diagrams and figures must be grouped and numbered, and also, they must
have a name.

The volume of the article (including annotation and bibliography) should be in the range of 10
to 15 pages of A4 format.

The article should have the following structure:

1. UDC index per article;

2. Title of the article;

3. Surname and initials of the author (example: Kurbonov N.B.);

4. The name of the organization in which the author (s) of the article works, the postal address
of the organization, city, country;

5. The main text of the article;

6. List of used literature (no less than 10 and no more than 25 titles of scientific literature).

7. Title of the article, abstract and keywords (if the article is in Tajik, the abstract and keywords
are drawn up in Russian and English; if the article is in Russian, the abstract and keywords are
made out in Tajik and English; if the article is in English, abstract and keywords are drawn up in
Tajik and Russian).

8. Annotation is drawn up in the amount of at least 5-7 lines, keywords from 5 to 10 words or
phrases;

9. At the end of the article, in two languages (Russian and English), information about the
author (s) in the following order: full name of the author (s), academic degree and academic title
(if any), name of the organization in which the author (s) works, position, phone, e-mail.

When citing specific material, links are indicated in square brackets []. Sample: [7, p.107], that
is, the literature No.7 and page 107.

The author (s) is responsible for the accuracy of the information.



