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INFLUENCE OF THE MODERN CLIMATIC SETTING
IN THE MOUNTAINS OF CENTRAL ASIA ON THE STATE
OF GLACIATION, GLACIER RUNOFF AND
GLACIAL LAKE OUTBURSTS

Abstract. The climatic setting of Central Asia in the second half of the 20" century and in the first decade of
the 21% century is characterized by a change of horizontal and vertical temperature gradients at the western periphery
of the Central Asian mountain system. The growth of summer air temperatures led to the decrease of mountain
glaciations. In the last 45 years the glaciers in selected catchments of Gissar-Alay lost about 16% in area while the
glaciers of the Pskem river catchment lost 27% in area. The river regimes, primarily the annual distribution of runoff
react to the glacier decrease. The share of glacial runoff is over 25% in years with little precipitation, while it
considerably decreases in years with abundant precipitation. One of the negative consequences of the glacier
dectrease is the formation of lakes in the periglacial area. The state of glacial lakes should be monitored, because
they may pose outburst debris flow hazard.

Keywords: Climate change, change in glacial runoff, formation of glacial lakes, reduction of glaciation in
Central Asia.

Introduction. Climate is one of the main factors forming water resources of areas including river
runoff, glaciers and lakes, which in turn determine activity of such a negative natural phenomena as
landslides and glacial mudflows. Present time climate change is evident worldwide. The purpose of this
work is to assess this change for the Central Asia territory and particularly for the basin of Pskem River,
right tributary of Chirchik river, which belongs to the Western Tian-Shian Mountain system. It is
necessary to emphasize that Pskem River basin is politically and economically important region of
Uzbekistan Republic.

The first catalogue of the Central Asian glaciers was based on the data for the year 1930 and included
1223 glaciers (45 from them belonged to the Pskem River basin) with the variation of the low boundary
from 3058 m up to 3942 m [1Korzhenevskiy, 1930]. The results of glaciological investigations for the
years 1930-1957 and data obtained during International geophysical year (IGY, 1957-1959 years) were
summarized in multivolume publication “Catalogue of the glaciers of USSR”. One of its volumes is
dedicated to the Pskem River basin. At the time of the catalogue publication the number of glaciers in the
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Pskem River basin was 250 with the total area of 127,8 km® [2 Catalogue of glaciers of USSR, 1968].
Since 1961 Institute of mathematics of Academy of Sciences of UzSSR (Institute of Geology and
Geophysics of Academy of Sciences of UzSSR since 1991) and Hydrometeorological service of UzSSR
(Uzgidromet and NIGMI, RUz) carry out occasional ground and aero visual observations in the upper
reaches of Pskem River. Results of this work are important for the prediction of changes of the ecological
situation in the region, as Pskem River is a main source of water, which supplies hydroeconomics of
Tashkent, the capital of Uzbekistan with population of 3 million, as well as many other settlements,
industrial and energy enterprises, vast farmlands.

Used data and methods. Long-term background of a general hygrometeorological situation in the
mountain and plain area of Central Asia (37,7° - 42,2° N) was described by many authors, for instance
[3 Glazirin G.E., Tadjibaeva U.U., 2011; 4 Glazirin G.E., Gavrilenko N.N., 2013]. The data of deviation
of annual precipitation and average annual temperature from long-term mean (1961-1990) on 50 hydro-
meteorological stations located in the different physic-geographical conditions are used for analysis of the
change of climatic situation in Uzbekistan [SSpektorman T. Yu., Petrova E.V., 2007]. Change of the
climatic characteristics (precipitation and air temperature) of the specific basin of Pskem River (Syrdarya
river basin) were considered for 1930-2010 along the longitudinal profile from lowland meteorological
station Tashkent (H=478 m) through the Pskem river valley (meteorological station Pskem, H=1256 m) up
to upper reaches of Oigaing river (Oigaing meteorological station, H=2151 m) (figure 1). Change of
annual values were assessed together with change of values averaged over the seasons: winter (December,
January, February) — the most wet period, summer (June, July, August) — period of active ablation.
Average air temperatures observed during 1970-2008 on the meteorological stations Tashkent, Pskem,
Oigaing were also used. Index of continentality (Ky) [6Chromov S.P., Petrosiants M.A., 1994] and Index
of active surface wetness (K. [7 Mezentsev B.C., Karnatsevich 1.V., 1969] were calculated for the area
of Uzbekistan, as well as their variation with altitudes from lowland part (Tashkent meteorological
station), over sub-mountain region (Pskem meteorological station) and up to middle altitude (Oigaing
meteorological station).
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Figure 1 — Map of the reference meteorological stations (MS) Tashkent, Pskem and Oigaing (inset)
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1. Climate characteristics. Annual air temperature and precipitation. Long-term changes of
meteorological values (mean summer air temperature and annual precipitation for the altitude over
1500 m a.s.l.) were analyzed for unbiased assessment of regional climate change in the area of Central
Asia [4Glazirin G.E., Gavrilenko N.N., 2013]. It became apparent that horizontal and vertical temperature
gradients change in time on the western periphery of the Central Asian mountain system. Winter
temperature rises much faster than summer one in the area of Central Asia, whereas annual precipitation
do not change, or rise negligibly. Average change of annual precipitation for all the stations is associated
with change of summer air temperature: the air temperature decreases when precipitation amount
increases. Rise of precipitation trend was observed for all the altitudes west-to-east (figure 2)
[5 Spectorman T.Yu., Petrova E.V., 2007].
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Figure 2 — Dependence of relative linear trends of annual precipitation on altitudinal situation of the station

For the Republic of Uzbekistan the trend of air temperature increased monotonously while
precipitation remained unchanged (figure 3).
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Figure 3 — Deviation of average annual air temperature (dT) and annual precipitation (dP) from long-term mean value
for 1961-1990 in Uzbekistan
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For the longitudinal profile of the annual air temperature, change averaged over decades (T10) on the
plain as well as on the middle altitudes proceeded non-monotonic with trend increasing during 1998-2010
(figure 4, table 1).
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Figure 4 — Change of T10 value during 1980-2010

The graphs of the change of value dT = T2-T1 were drawn to identify annual variation of changes of
air temperature between the periods of 1970-1998 (period 1) and 1998-2010 (period 2), where T1 and T2
are average air temperatures for each month of the corresponding period (figure 5).
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Figure 5 — Annual variation of the dT value; Pskem river basin

Analysis of the annual air temperature variation indicated that main increase of air temperature (up to
3°C) fell on spring months, March particularly. During winter months, the air temperature was increasing
faster on the plain than in the middle altitude zone. Since last decade winters became warmer in whole
profile, the trend of summer air temperature was significantly lower than one observed in winters.

In the Pskem River basin change of winter precipitation with the altitude is not monotonous (table 1).
This deviation disappears during the summer. Decrease of annual and winter precipitation is observed
from Pskem MS to Oigaing MS. The same time the main amount of winter and annual precipitation is in
the middle altitude zone (MS Pskem). Let us summarize foregoing analysis of climatic situation change.
The main conclusion is following: in the territory of Central Asia including plain and mountain part of
Uzbekistan air temperature increases while precipitation remain almost unchangeable.
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Table 1 — Average annual precipitation amount (mm), 1970-2010

Station X year X (X-1I) X (VI-IX)
Tashkent 426 235 23
Pskem 858 478 87
Oigaing 738 372 121

Climate of Uzbekistan is sharply continental and characterized with low humidity. Calculated indices
of continentality (Ky) and active surface wetness (K. allow tracing their change along the longitudinal
profile from lowland up to mountain area. Climate continentality decreases with altitude, that is associated

with decreasing of air temperature and increasing of precipitation amount (figure 6).
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The area of the Republic is characterized with a deficient humidity excepting Tashkent oasis and
foothills, however the calculations show some increase of the active surface wetness (Ky.) in the middle

altitude last years (figure 7).

Figure 6 — Change of Ky with an altitude
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Figure 7 — Change of the K. index from lowland up to middle altitude

2. Change of glaciation. Change of climate characteristics in the region has an impact on glaciation
size as well as ice melting in the summer. General processes [8 Petrov M.A., 2001] occurring when
glaciation shrinks are following:
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1. Disappearance of the glaciers of an area under 1 km’.

2. Disintegration of large glaciers and tributaries separation.

3. Decreasing of glaciation coefficient at the expenses of accumulation area reduction.

4. Increasing of moraine area and natural pollution of glaciers.

In the work [9 Konovalov V.G., Viliams M.V., 2005] dependence of the relative rate of the glaciation
area decrease dF/dt in the basins of Central Asian rivers on accumulation area index K, is presented.
Accumulation area index shows relation between accumulation area (F,.) change and area of whole glacier
or total area of glaciation (Fy): K, = F./Fg. Even in case of equality of accumulation and ablation areas,
steady decrease of the Central Asians glaciers size occurs with a rate of about 0,5% of the initial glaciation
area per year.

As an example, table 2 contains change of total glaciation area and the area of moraine cover during
degradation of glaciation in the area of Pamir and Gissar-Alay [10 Schetinnikov A.S., 1981].

Table 2 — Reduction of the total glaciers area in the area of Central Asia
(Fgl — glaciation area, Fm — total area of glaciers covered with moraine)

Pamir Gissar-Alay
Years Fgl, km? Fm, km? Years Fgl, km? Fm, km?
1961 7360 420 1957 2180 167
1980 6600 640 1980 1840 200
2005 (5770) * 2005 (1470)*
%/year 0,52 %/year 0,81
* Data calculated by Glazirin G.E.

TERRA-ASTER based use of space images allowed to assess the glaciation state in the mountain
system of Gissar-Alay and to compare rates of glaciation degradation for the periods of 1957-1980 and
1980-2001 [11 Yakovlev A., Batirov R., 2006]. During the period from 1957 till 1980 most of Gissar-
Alay glaciers of the area 2-5 km” lost significant part of their area. Changes of the glaciers of area under
2 km” is less noticeable. According to the data for 2001 the total area of investigated glaciers of Gissar
Alay (Shakhimardan, Sokh, Isfara rivers basins and the system of Zeravshan glacier) made up about
480 km®. In 1980 and 1957 the total area of the glaciers was 511 km” and 570 km” respectively. Authors
state that during 1980-2001 the number of large glaciers in these basins decreased at the expense of their
disintegration and a number of smaller glaciers increases. This case increasing of moraine cover of the
glacier tongue delays glacier surface melting, that leads to decreasing of degradation rate: from 0,46 % per
year to 0,27 % per year (table 3).

Table 3 — Annual rate of the glaciation degradation

. Glaciation area, km® Average rate of annual glaciation degradation, %
Basin 1957 1980 2001 1957-1980 1980-2001
Shakhimardan 39,46 30,14 28,19 1,03 0,31
Sokh 246,26 214,63 198,25 0,56 0,36
Isfara 129,74 125,05 120,99 0,16 0,15
Zeravshan 156,57 141,62 135,10 0,42 0,22
Total 572,03 511,44 482,53 0,46 0,27

Approximately the same rate of degradation for the account of moraine cover increase is typical
particularly for the Zailiysky Alatau region (Northern Tian Shan) [12 Vilesov E.N., Uvarov V.N., 2001].
E. Semakova point out decreasing of the degradation rate of glacial basins of Uzbekistan since last
decades [13 Semakova E., Gunasekara K., Semakov D., 2015], that can be caused particularly by some

——— § —
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diminution of climate continentality since beginning of 80ths up to 2005 (Fig. 6). The period of 1971-1980
was the driest and hotest, that affected degradation rate. In the mountain regions of Gissar Alay
(Tajikistan) A.F. Finaev point out stabilization of glaciation and even it’s increasing at the expense of
precipitation increase during the period 1992 -2010 [14 Finaev A.F., 2013]. However the rate of glaciation
degradation remains high in the most of the world mountain systems, and “since last decade it increased
significantly, especially in the continental dry and polar regions (mountain of Central Asia, Alaska, the
Rocky Mountains and Cascade Range), that is in agreement with tendency of air temperature increase and
annual snow accumulation decrease” [15 Kotliakov V.M., Seversky 1.V., 2013].

In whole climate situation in the second part of XX century was unfavorable for the existence of
glaciation in Gissar-Alay and in Pamir-Alay in total. According to [2Catalogue, 1968] and [16 Semakova
E.R.., Semakov D.G., 2014] glaciers of the basins of investigated Gissar Alay rivers lost about 16% of
their area since last 45 years, and area of glaciation of Pskem river basin decreased by 27% of the area
estimated in 1960 (table 4).

Table 4 — Change of the total glaciation area (Fgl) in the Pskem River basin

Year Fgl, km? Source of data

1960 127,8 [Catalogue., 1968]

2010 93,6 [Semakova E. R., Semakov D.G., 2014]

1970 219.8 [Narama Ch., Kddb A., Duishonakunov M., Abdrakhmatov K., 2010]
2007 168,7 [ibid.]

According to the data [17 Narama Ch., Kddb A., Duishonakunov M., Abdrakhmatov K., 2010]
aggregated area of glaciation in the Pskem River basin in 1970 and 2007 differs from the sources listed in
the Table 4. The possible reason of this difference between areas is geographical coverage of the area. The
glaciers of the Pskem River basin were considered in the works of E. Semakova. Run off from the glaciers
remains in the area of Uzbekistan. All the glaciers of the region are included into calculation [17Narama
Ch., 2010] and the runoff from some of them goes over the border. Secondly, initial data used by the
authors are different: E. Semakova, etc. compared data of space images with data from Catalogue 1968;
Narama Ch. etc. used Corona space images for 1967-1970. Apart from these reasons, one should mention
different methods of decoding and different timing.

The altitude of the glacier snout changes when the area of glacier decreases. The dependence of the
value AH =Zmax - Hmin (Zmax- altitude of the higher bound of glaciation, Hmin — minimal altitude of
the glacier snout in the basin) on the air temperature at the higher bound of glaciation T(Zmax) was found
for 27 glacial basins [18 Toychiev Kh.A. etc., 2008].

AH =-160,1 x T(Zmax) + 1237,6; R =0,927.

In accordance to this formula glaciers tongues “pull themselves up” to the higher bound of glaciation.
Calculated value of the rise of glaciers tongues midline for the Pskem river basin is 40-100 m.

3. Glacier-derived runoff. The volume of melt-water from glacier is determined with total glaciation
area and summer air temperature. Problem of the impact of reduction of glaciation on run- off volume is
discussed. A part of investigators talks about reduction of the melting water contribution in the total run-
off of a glacier-fed stream. Another part finds that this portion of the run-off remains constant in spite of
glaciers degradation, although rivers’ regime, primarily annual distribution of stream flow, certainly
responses to the glaciers’ shrinking.

It is necessary to emphasize that we use following definition of glacier-derived runoff given by
A.S. Schetinnikov: this is a runoff “forming for the account of melting perennial storage of ice and firn
(the snow on a glaciers, which does not melt for more a year after falling)” [19 Schetinnikov A.S., 1984].
This definition does not coincide with one given in the glaciological dictionary [20 Glaciological
dictionary, 1984], however, in our view, the second one is not applicable for interpreting of glaciers’
contribution to annual (and longer) river runoff. V.A. Kuzmichenok [21 Kuzmichenok V.A., 2013] agrees
with this. He underlines that definition of glacial runoff given in the glaciological dictionary “is possibly
correct from the geometrical point of view, but is not suitable for interpreting of glaciers’ runoff
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contribution to the annual (and longer) river runoff”. Glacier-derived feeding of rivers is formed for the
account of melting of perennial accumulation of snow and ice. A main hydrological role of glaciers is to
accumulate annual excess of precipitation and redistribute it’s perennial melting.

Increasing of summer air temperature leads to change of base ablation values, i.e. snow and ice melt
on the glacier’s surface. When glaciation reduces by 30% the volume of runoff is close to norm by
warming for 2°C. When glaciation reduces by 40% and more increasing of temperature will not
compensate loss of runoff [19 Schetinnikov A.S., 1984]. When calculating ice melting under moraine it
was assumed that moraine’s average thickness was 10 cm, and the value of the melting was a half of free
ice melting. Summer snowfalls impact on ablation is included automatically into the change of summer
temperatures.

In the work [22 Glazirin G.E., 2013] the river basins with different glaciation area in different regions
of Central Asia were selected for the assessment of long-term average annual part of glacial runoff. The
long-term hydrological and meteorological observation data are available for this basin as well as
information about change of glaciation based on data from three inventories (Catalogues) of glaciation.
The results of calculations are in the Table 5. In the net, impact of glaciation reduction is not significant
and fall within the accuracy of annual runoff calculation for the rivers with significant glaciation area at
the origin, those runoff measured at lower reaches.

However, the role of glacial runoff in the total river runoff for the summer period of defined year
depends on dryness of the year. A year when annual (winter) precipitation is not less than 1,15 of their
many-years average (O Xjo4l/Y Xjo4cp > 1,15) can be relegated to high-water years. A year when this
relation does not exceed 0,80 (3 Xio4l/Y Xjo4cp< 0,80) is low-water year [23 Tikhanovskaya A.A.,
Tomashevskaya 1.G., 2008]. Sample of the calculations for the particular Oigaing river basin is in the
table 5.

Table 5 — Portion of glacial feeding (Qg) in the summer runoff Q of Oigaing river (August-September)
in high- and low-water years

Year 2 Xi04 1/ XX 0.4p Qu/Q
Low-water years

1961 0,53 25,6

1980 0,73 20,1
High-water years

1969 2,12 11,4

1987 1,44 13,9

Hence, portion of glacial feeding in summer months of a low-water year can form up to 25% of the
total river runoff, decreasing down to 10-12% in a high-water year.

Table 6 — Assessment of the annual portion of glacial runoff

Area of Long- Glacial Qg Part of the Portion
glaciation term runoff portion glacial runoff of Qg
in the basin, average averaged in the induced by the in the
River Station km? annual over the total glaciation average
runoff, | calculation river change, Q,, and annual
initial final Qa, period, runoff, averaged over runoff,
m>/sec Qg m’/sec % the period %
Oigaing Mouth of Koksu river 33,8 25,8 12,8 2,71 21,2 0,26 2
Pskem Mullala 114,4 89,4 76,8 9,36 12.2 0,71 0,9
Sokh Sarykanda 246,3 191,9 156 42,8 23,8 7,46 7,3
Khudgif 311,3 | 2685 32,8 19,1 58,2 5,40 16,5
Zeravshan -
Dupli 663,2 | 537,1 442 10,5 27,4 3,22 4,8
Yazgulem | Motravn 330,4 262,7 36 7,77 21,6 5,56 15,5

— 10 =—



ISSN 2957-8280, eISSN 2957-9856 Ne 3, 2022

The developed model of the calculation of glaciation and runoff change depending on air temperature
(TS) at the upper boundary of glaciation (Z.x) allowed to calculate smallest height of the glacier’s tongue
(HT) in the basin, total glaciation area S, and the glacial runoff (Q) for the predefined step of air
temperature change equal to +0,03°C/year in the Oigaing river basin [23 Tikhanovskaya A.A.
Tomashavskaya 1.G., 2008] (table 7).

Table 7 — The result of the glaciation parameters and glacial runoff calculation for the Oigaing river basin

Year TS, °C S, km? HT, km Q, m*/sec
1960 16,9 51,5 3,50 4,27
1980 17,3 47,0 3,54 4,40
2000 17,9 41,3 3,58 4,49
2020 18,5 36,5 3,63 4,51

Glacial runoff remains mostly unchangeable under predefined trend of air temperature that gives
evidence of intense melting and intensive consumption of ice storage.

1. Dangerous phenomena associated with the glaciation reduction. Shrinking of glaciation observed
the world over, including Central Asian Mountains, leads to the formation of banks of terminal moraines
and so-called “dead ice” on the glacier free area. In the summer when seasonal snow and ice cover melts,
melt-water accumulates between these banks and forms lakes, those number and size vary from year to
year. Such lakes can burst when ice or moraine dams break down, that leads to occurrence of floods and
mud flows, often disastrous. This happened for instance in the upper reaches of Shkhimardan river,
downstream from Archabashi glacier in the summer of 1998. Similar flood happened in July 1977 in the
Isfairansay River basin located to the east from Shakhimardan. There is historical information about other
similar floods in Fergana valley [24 Alekseev N.A., 1988, 25 Chub V.E. etc., 2005].

In SANIGMI the catalogue of the lakes, located in the mountains surrounding Uzbekistan territory,
was compiled as at 1999-2000 for the assessment of their number and some characteristics (length and
width) [26 Murakaev R.R., etc., 2004, 27Glasirin G.E. etc.2005]. There are more that 300 of them. 32 of
them are in the Pskem river basin, and 27 are in the Oigaing River basin (left tributary of Pskem located in
Uzbekistan). However, inventory is just a first, but important step in such lakes investigation. The
information about their size, regime, impounding dams is needed.

It is commonly known, that type of the outburst-hazardous lakes depends on genesis of impounding
dams [28 Vinogradov Yu.B., 1977, 29 Costa J.E., 1988, 30 Costa J.E., Schuster R.L., 1988]. There are
following types in the mountains of Central Asia:

- the lakes formed as a result of riverbed blocking with landslides or rockfalls from hillsides. For
instance, the famous Sarez Lake belongs to this type;

- the glacier-dammed lakes. The well-known Merzbacher lake is the largest in Central Asia. Southern
Inylchek glacier serves as a dam for this lake. Other small lakes of this type are met in the glacial basins.
Most of them are seasonal.

- moraine-dammed lake are those which are formed on the place of retreating glaciers. Their size
generally is not large, but they are widespread.

Lakes of first two types are widely known, as they exist for decades, included into catalogues and
mapped. The lakes of the type three are not explored so well. Most of them were formed since last two
decades in connection with fast glaciers retreat. At the same time these particular lakes are most
dangerous, as the dams impounding them are non-coherent and often has ice core. [31 Dokukin M.D.,
1985, 32 Kubrushko S.S., 33 Mavlyudov B.R, 1996].

Apart from these types of lakes, there are lakes formed in the body of the glacier or on its bed. These
lakes are not visible; volume of accumulated water is unknown. The floods formed as a result of their
burst can lead to the avalanchine mud flows. The best known sample is passage of mudflows along Aksay
River, tributary of Alaarcha river (Kyrgyzstan), which occur regularly as a result of fast empting inter- or
subglacial of the glacier located in the upper reaches of the river. (Vinogradov Yu. B., 1980]. It turned out
that similar cavities of smaller size exist and burst in the Abramov glacier [34 VNII, Nel, 1990].

Filling the moraine lakes happens mostly with surface runoff for the account of glaciers and seasonal
snow melting, as well as with water incoming by filtration through coarse material of valley slopes and
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bottom. Maximum of water level in spring and summer under high air temperature inheres in small
mountain dammed and moraine lakes with outflow by filtration through dam body.

Monitoring of the state of moraine lake located before the tongue of Barkrak Middle glacier (Ne54
[2 Catalogue, 1968]) showed that in the August 2013 area of the lake surface reduced for 37% during a
month when weather changes from hot to cold [35 Tikhanovskaya A.A., Tomashevskaya 1.G., 2013]. One
can conjecture, that sharp increase of the water-surface area will happen under opposite scenario, and in
case of extreme precipitation (thunderstorm shower) flow of water over the moraine dam in its lower part
can happen, that proves necessity of the glacial lakes monitoring.

Maximum number and maximum areas of the lakes of glacial origin is in the altitude interval
3500-4500 m. By 2003 the number of lakes in this interval became one and a half times as much as in
1987 [36 Nikitin A.M., 1987].

Mechanism of the moraine lakes outburst is not clear yet, however researchers [37 Vinogradov
Yu. B., 1980, 33 Mavlyudov B.R. 1996, 38 Golubev G., 39 Nye J.F., 1976, 40 Rothlisberger H., Lang H.,
1987] lean towards the view that two following ones are most probable:

- overflow from the lake is absent when volume of water is small; when the water level is high
enough, flood channels occurs between lakebed and dam, and lake water rush through and erode the dam;

- at presence of ice kernel inside of dam there is constant insignificant water flow from the lake with
low level, and hence water head. In this case, cold flow prevent increasing of channel cross-section by
compensating widening of channel as a result of abrasion and melting. When the level and water head
become large enough for channel cross-section to surpass its shrinkage for the account of ice flow, water
flow starts to increase that can lead to outburst.

Conclusion. Investigation of climate change in Central Asia over the last 50 years showed that in the
western periphery of Central Asian mountain system vertical and horizontal gradients of air temperature
change in time. In the territory of Central Asia winter air temperature rises much faster than summer one,
while precipitation amount remains unchanged or rises slightly. Climate warming led to reduction of
glaciation in Central Asia. In particular, glaciers in the Pskem district lost 27% of their area during 1960-
2010. No expected decreasing of glacial part in the annual run off happens in the process of reducing of
glaciation area. For the rivers with significant area of glaciation in the headstream, in most of cases impact
of glaciation reduction on the glacial part of runoff is not significant and within the limits of annual runoff
calculation accuracy on stations located in lower reaches of the rivers. Concerning redistribution of glacial
water runoff during the years of different dryness of the year, contribution of ice water into the total river
runoff in the summer can reach 20-25% for the dry year and decrease down to 10-12% in a year with
intense winter precipitation.

Glaciation reduction is accompanied with increasing of the moraine lakes’ number, and level of the
mudflow danger is not predicable without additional investigations. Therefore monitoring of periglacial
zone is needed, particularly in the regions of remaining rather large, but retreating intensively glaciers
with developed moraine cover.
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OPTAJIBIK A3USI TAYJAPBIHIAYBI KA3IPTT KIMMATTBIK KAFJTAWJIAPIBIH MY3IAHY
KAFJAUBIHA, MY3/IbIK AFBIHBIHA )KOHE MY3/IbIK KOJIJIEPJAIH )KAPBIJIYBIHA 9CEPI

AnHotanus. XX FaceIpAbIH eKiHIII >kapThickl MeH XXI FachIpAplH OipiHIN OHXBULABIFBIHAAFE OpTaNTbIK
ABWSHBIH KITUMATTHIK Xargainapel OpTanblk A3us Tay jKyHeciHiH OaThIC IIETIHIETi KOeJNISHEH XOHE TiK TeMIepa-
Typa rpaJIMeHTTEePIHIH O3repyiMeH cumnarTaiaasl. JKas3rbl aya TEMIEPaTyPAChIHBIH JKOFAPbUIAYbl TAY MY3BIKTAPbI-
HBIH a3arobiHa okenni. CoHFbl 45 xbun iminae ['uccap-AnaliapH KeKellereH cy JKUHAY ajlanTapblHIaFbl My3AbIKTap
mamamer 16%-H, an Ilickem e3eHiHIH anaObIHAAarbl MY3ABIKTAp 27%-H >KOFalNTTBhl. MY3ABIKTHIH a3alobl ©3€H
peKUMIEpiHE, €H alJbIMEH, aFbIHHBIH XbUIIBIK TapajyblHa bIKHan ereii. JKaybIH-IIAIblH a3 OOJIFaH JKbLIIAphl
MY3/BIK aFbIHBIHBIH Yiieci 25%-1aH acaqsl, al sKaybIH-IIAIIBIH KOI OOJIFaH JKbUILAAPHI OJ1 aTapiIbIKTal TOMEeH 1.
MyS3IBIKTBIH JKOWBLTYBIHBIH JKaFbIMCBI3 9CepiiepiHiH Oipi — NepUIJLSILMSUIBIK aiiMakTa KeJIepiH maiiaa Ooiysl.
My31bIK Kenaep/aiH KaraaibiHa 0akbliay KYprizy KaxeT, ceoe0i oyap cell aFbIHAAPBIHBIH KayIiH TYABIPYbl MYMKIH.

TyiiiH ce3mep: KIMMATTBIH 63repyi, MY3/IbIK aFbIHBIHBIH ©3repyi, MY3/bIK KOJJACPAiH Haiaa 60aysl, OpTabik
ABusiaFel MY3/IBIKTapIBIH a3at0bl.

M. A. ITerpos’, |F. E. T1a3bipun’ | , . T. TomameBckas’, A. A. Tuxanosckas®, T. F0. Caéuros®

"K.I.-M.H., CTapIInii Hay4YHBI COTPY/IHUK, 3aBE/TyIOLIHiT IEHTPOM TUIALUATBHOM Fe0IOrHH
(UuctutyT reonornu u reodpusuku ['ockomreonorun PY3, Tamkent, Pecrybnuika Y30ekucTtan)
*Jlru., npodeccop (MuctutyT reosorun u reodusuku ['ockomreosoruu PY3,

TamkenT, Pecrryonuka Y306ekucran)

‘K.r.u., crapmmit HayaHslid cotpyaHuk (MuacTHTYT ['eonorun u ['eodusuxu ['ockomreonoruu PVs3,
Tamkent, Pecriy6nuka Y30ekucTan)

* Crapumit Hayussiit corpymuuk, (Mucturyt Feonoruu u Ieodusuku Fockomreonorun PY3,
Tamikent, Pecriy6nuka Y30ekucTan)

’K.r.1., nouent (Haumonansubiii yausepcuter PY3 um. M. Viyr6eka, Tauikent, Peciy6nuka Y36eKucTan)

BJIMAHUE COBPEMEHHBIX KIINMMATHYECKHX SZCJIOBI/Iﬁ B 'OPAX HEHTPAJIBHOM AWM
HA COCTOSIHUE OJIEAEHEHMUS, JIEJHUKOBBIN CTOK U ITPOPBIB JIEJHUKOBBIX O3EP

Annoranus. Kiimmatuueckue ycnosus LleHTpanbHOM A3uM BO BTOpo# nojoBHHE XX BEKa U B IEPBOM JIECATH-
nernn XXI Beka XapakTepH3yIOTCS W3MEHEHHEM TOPH30HTAJIBHBIX M BEPTHKAIBHBIX TPATUCHTOB TEMIIEPAaTyphl Ha
3anagHoi nepudepun LleHTpanbHO-A3MATCKOW TOPHOH cHCTeMbl. POCT JIETHHX TeMmIepaTyp BO3[yXa IMpHBEN K
YMEHBIICHHIO TOPHBIX OJEICHeHUH. 3a mociueaHue 45 JeT JISTHUKH B OTACIBHBIX BOJOCOOPHBIX OacceitHax I'nccapo-
Anast motepsuia okoJio 16% roInaaym, B TO BpeMs Kak JISTHUKH B Oacceitne peku [lckem — 27% miormaau. Pexxumbr
PeK, B MEPBYIO ouepeab rOJ0BOE paclpenesieHle CTOKa, pearnpyoT Ha yMeHbIleHHe JeHuKa. 1o JeIHUKOBOTro
cTOKa cocTaBisieT 6ojee 25% B rozbl ¢ HEOONIBIIMM KOJIMUECTBOM OCAJKOB, a B TO/IbI C OOMJILHBIMU OCaJKaMu OHa
3HAYUTENBHO yMeHbIIaeTcs. OMHUM W3 HETaTUBHBIX IMOCIEICTBHN CXOJla JICHHUKA SIBIICTCS 0Opa3oBaHUE 03ep B
nepurisiquanbHoil 3oHe. ClielyeT cieIuTh 32 COCTOSIHUEM JIEIHUKOBBIX 03€p, MOCKOJIbKY OHH MOTYT MPEACTaBISAThH
OITaCHOCTH BBIOPOCA CENIEBBIX IIOTOKOB.

KiroueBble ciioBa: M3MEHEHHE KIMMaTa, U3MEHEHHE JICTHUKOBOTO CTOKa, 00pa3oBaHME JIETHUKOBBIX 03€p,
COKpallleHue ojeaeHeHus B LlenTpanbHoil A3uH.
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KINMATO-TEOT'PAOUYECKUN AHAJIN3
BJIUSAHUS TEMIIEPATYPHOI'O PEXKUMA
HA JTET'PAJAIIAIO JIEJHUKOB
BACCEWHA PEKH 3EPA®IIIAH

AHHOTaNHA. AHATU3UPYIOTCS NPOOJIEMBI TIOOATBHOTO IMOTCIUICHUS KJIMMaTa B ICJIOM W HMX BIMSHUC Ha
TasHUE JIEAHUKOB Ta/pKuKucTaHa. Ha ocHOBe MHOTONICTHUX HAaONIONEHUA METEOCTAHIINK, KOTOPBIE PacIOIO0XKEHH B
pa3HBIX 30HaX OacceifHa peku 3epadImaH, U CpaBHEHHsS H3MCHEHHUI CpeIHEH TeMIlepaTyphl BO3AyXa 3a ABa TPHI-
matminetus (1960-1990 u 1990-2020 rT.) paccMarpuBaeTcs Mpolrece KITMMAaTHIECKOTO MOTeIIeHnus B paiioHe. C mc-
MOJIF30BAHNEM MHOTOJIETHHX METEOIAaHHBIX (TEeMIIepaTyphl BO3AyXa) U CIIyTHHKOBBIX CHUMKOB, 3a()HKCHPOBABIINX
JIETpasaliiio SI3BIKOBOW 4acTh JeqHuKoB 3epadman, Pama, Poccumamk, Typo, Huxamanr m I'TTI, mccaemyercs
JUHEWHAs perpecCHOHHAs 3aBUCHMOCTD OTCTYIUICHUS 3THX JISTHUKOB OT POCTA TEMITEPATYPHI.

KiroueBble cjioBa: U3MEHEHHE KJIMMAaTa, METEOPOJIOTMUECKUE JJaHHBbIe, TEMIIEPATyPHBINH PEXUM, BEpTUKAJIb-
HBIU TPAJIMCHT TEMIIEPATYPBI, ACTPAJAIUs JICAHUKOB, PErPECCHOHHAS 3aBUCUMOCTh, OacceiiH peku 3epadiiaH.

BBenenue. 3a moCieIHUE HECKOJIBKO IECATHIICTHH TpobOiemMa TI00aNbHOTO TMOTCIUICHUS Tpe-
BpaTHJach B OJIHY M3 CaMBIX aKTYalIbHBIX M CEPHE3HBIX MPOOJIEM MHPOBOTO coolriecTBa. Barmsmsr Ha
MPOIIECC TIIOOATBFHOTO MOTEIUICHHS Pa3HOOOpa3HBI: HEKOTOPBIE CUHTAIOT, YTO TII0OaIhbHOE MOTEIUICHHE
CBSI3aHO C DBOJIONMEH TUIAHETHI, €€ PA3BUTHE HE 3aKOHYWIACH U MPOAODKACTCS, IpyTras TPyIa MoJjiaraeT,
9TO TJI00ATBHOE TIOTEIUICHUE 3aBUCUT OT Psijia KOCMHUYECKO-TIPUPOAHBIX (DaKTOPOB (M3MEHEHHE Pa3MeEpOB,
penbedha W B3aWMHOTO DACIOJIOKEHHUS MAaTepPUKOB W OKEaHOB, COJHEYHOW AaKTHBHOCTH, MapaMeTpoB
OpOMTHI M HAKJIIOHA OCH 3eMJIM, MPO3PaYyHOCTH M COCTaBa aTMOC(Ephl, OTpaXKaTeIbLHOW CIIOCOOHOCTH
MOBEPXHOCTH 3eMJIU (aIb0e/10), KOJUYECTBa TeIlla, UMEIOUIEToCs B TIyOMHAX OKEaHa, BYJIKAaHUYECKOH
aKTUBHOCTHU W aHTPOIIOTEHHBIX BO3JICHCTBUN).

C 1990-x romoB HWCCIEeIOBaHUS M0 M3MEHEHHIO KITMMAaTa PacIIMPHIINCh, OCOOCHHO ITOCIIE CO3JTaHMS
MeKnpaBUTEIbCTBEHHOH TPYHIBI 3KCIepToB Mo u3MeHeHnio knumara (MI'OUK, 1988). Onu oxBatuim
MHOTHE OTHANEHHBIE W HECXOXXKHe 00JacTh HAyKH, Takue, Kak (u3nka atMocdepsl, YHCIEHHOE MOJie-
JUpOBaHMe, Teojorus U 3koHoMuka. MI'OUK mpomoimkaer cBoto paboTy u m3maér cepuio TpymoB [1],
KOTOpHIE OMHCHIBAIOT COCTOSHHE HAYYHOrO IOHMMAaHHS Ha MOMEHT BBIXOJAa OYEPEIHOTO JOKIaja.
Cornacto [1] ¢ 1991 roma MI'OUK omyOnukoBas NSATh OICHOYHBIX JIOKJIAIOB, IIECTON HAaXOIWTCS Ha
CTaguu pa3pabOTKH.

IIporecc T106amTbHOTO MOTEIUICHHS WM TEHACHIIHS MOBBIMICHUS TEMIIEPATyphl Ha TUTAHETE, KOTOpast
SIBIIICTCS HEOTHEMIIEMOW YaCThI0 M3MCHEHHUS KJIMMaTa, WACHTU(DUIMPYETCS W OLCHUBACTCS IO BCEMY
36MHOMY IIapy B COOTBETCTBUHU C JNaHHbIMH oLeHOYHbIX oT4eToB MI'OUK. CormacHo Ilstomy oue-
HOUYHOMY nokiamy [2], ¢ 1850 roma B mecAaTWieTHEM MacIiTade TeMmIeparypa BO3ayxa B Kaxmaoe
JecATUIeTHEe OblIa BEHIIEC, YeM B JII00OE MpeAliecTByomiee aecsatmwierne. B [2] ogHOW M3 OCHOBHBIX
MPUYUH TII00ATBHOTO MOTEIICHU CUNTACTCS aHTPOIOTeHHoe Bo3elicTrre, ¢ 1880 mo 2012 rox cpemHsis
rofanbHas TeMIepaTypa MOBEPXHOCTH 3eMJTH ToBBIcHIach mpuMepHo Ha 0,9°C [2]. Taxke oTMedaeTcs
[2], 9TO BEpOATHOCTH MOBBIMIICHHUS TEMIIEPATYPHl Ha MPOTHKEeHUH X XI Beka Ha OCHOBE KIIMMATHUYECKHUX
moneneii cocrapusiet 0,3-1,7°C i crieHapuss MUHHEMATbHBIX BRIOPOCOB MApHUKOBBIX Ta30B U 2,6-4,8°C
JUTSL CIIeHApHUsT MaKCUMAITbHBIX BBIOPOCOB [2].

Oco0eHHO TyBCTBUTENBHBI K M3MeHeHUI0 knuMara jgeaHuku. C 60-x romoB XX Beka TamKuKUCTaH
SIBJISIETCSI OJTHOM M3 CTpaH ¢ caMOU BBICOKOM CKOPOCTBIO OTCTYIUICHHS JEAHUKOB HA CBOCH TEPPUTOPHUH
M3-32 U3MEHEHHS KJIMMaTa U 3arps3HeHHs aTMOC(hephl.
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OpHUM U3 KPYIHBIX OJieIeHEHHBIX pailoHOB TalKUKHCTaHa U €AMHCTBEHHBIM KPYITHBIM JIEAHUKOM B
I'mccapo-Anae sBnsieTcst 3epadIIaHCKHA JISTHUKOBBIN y3€J], KOTOPBI MO HEKOTOPHIM HaHHBIM [5-12]
nIerpamupyer OvicTpee, yeM jenHuku [lamupa. Hekoropeie aBTopsr [5-12] cumTaroT, uro mpudauHa Oonee
OBICTPOTO OTCTYIUICHHS JICTHHKOB B OacceiiHe peku 3epadIiaH 1O CpaBHEHUIO ¢ JenHukamu [lammpa
3aKJro4aeTcsa B ToM, 4yTo 70% JIeAHUKOB B 3TOM OacceliHe pacroyoKeHbl Hibke (GUPHOBOM TuHUU. BaxkHo
OTMETHTB, YTO B 3THX YCJIOBHUSX JIEJOBOE I10JI€ OUEHb YYBCTBUTEIBHO K BBICOKHM JIETHUM TE€MIIEpaTypam,
HU3KOW BIaKHOCTH, MaJlOMy KOJIMYECTBY I'OZIOBBIX OCAJIKOB, crienn(pruKe TOPHO-YIIETHHOTO THIIA penbeda
10 HaMpaBJICHUIO ABMKEHHUS JOKACBBIX BO3AYIIHBIX Macc, a TaKkKe oporpaguyeckuM mokasatensm [5-7].

C yueroMm mnpoOyieMbl HETaTMBHOT'O BO3ICHCTBHS M3MEHEHHMH KIMMaTa Ha COCTOSHUE JICIHUKOB B
JAHHOW CTaThe AHAIN3UPYETCA BIMSIHHME OJHOIO U3 BAXKHEHUIIMX HHIUKATOPOB COCTOSHMS KJIMMara —
TeMIIepaTyphl BO3IyXa Ha Jerpaialnio JeJHUKOB OacceliHa peku 3epadiiaH.

Heabio padoThl sBISETCS ONpENENeHHE CKOPOCTH OTCTYIUICHHUS JIGAHUKOB B OacceilHe pekH
3epaduian B 3aBUCMMOCTH OT IOBBILIEHUSI CPEIHEH TeMmIeparypsl Bo3lyxa. Paccmarpusaercst BiusHHUE
oporpauu MECTHOCTH Ha KOJeOaHHsI TEMIIEPATYPhI U €€ TOAOBON X0/l TI0 CE30HaM.

JuHaMuka TeMmepaTypbl BO3lyXa B paiioHe HccJegoBaHMA. [[JI1 OIEHKH KJINMAaTHYECKOTO
NOTeIIeHNs1 B OacceiiHe peku 3epadIuaH HCIOIb30BAINCh MHOTOJICTHUE JAaHHBIE METEOCTaHIMH AH300,
IHaxpuctan, Ilenmkukent, Canrucron, Mckanaepkyns, Maapymkar u [lexas3. M3 HuUX deTelpe MeTeo-
cTaHuMHu (BBepx no TeueHuto) — [lenmxukent, Canrucrod, Maapymkar u JlexaB3 pacHojoXeHbl BJOJb
peku 3epadmian, MeTeoctaHms VckaHAepKyiab — Ha Oepery OOHOMMEHHOTO 03€pa, METeOCTAaHIMs AH-
300 — Ha AH300cKoM nepeBaite (tor) u lllaxpuctan — Ha lllaxpucranckom mepeBaie (ceBep). B Tabmmie 1
MPUBEICHBI 00IUE TaHHBIE O METEOPOJIOTMICCKUX CTAHIIUSX.

Tabmuna 1 — Ob6ure faHHBIE 0 METEOCTAaHIUAX OacceliHa pekn 3epadran

I'eorpaduueckie KOOPIMHATHI
Cranius Ton BricoTa, M [Tupora Jlonrora
OTKPBIT. Haa yp. M.
rpam. MHH. rpazm. MHH.
AH300 1939 3373 39 05 68 52
Jexas3 1928 2561 39 27 70 12
Hckannepkyib 1929 2204 39 06 68 23
Manpymkat 1932 2234 39 26 69 40
ITenmxuKkeHT 1879 1015 39 30 67 36
CaHrucros 1932 1502 39 23 68 35
Maxpucton 1933 3143 39 34 68 35

[To MHOTONETHUM MOKa3aTesiM KIuMar OacceifHa peku 3epaduan mMeer ocobenHocTH. HecmoTps
Ha FOPHO-YILENbHBIN penbed 3epadianckoi JONMMHBI M pa3HOCTH BBICOT B 3TOM paiioHe, He HabIoAaeTCs
KIMMaTHYeCKoro KoHTpacta. OT paBHUHBI JOJNHMH A0 BEPLIMHBI TOp 37ieCh HAOIIOAAIOTCS, ¢ HEOOJBIIONH
pasHHLEH, cyXoil KImMMar u 3acyuumBas 3uMa. OIHAKO CIOXKHBIM penbed W OonblIMe PasHOCTH BBICOT
TECHO BJIMAIOT HAa U3MEHEHMS METeonapaMeTpoB, B TOM YKCIIEC HA TEMIIEPAaTypy BO3IyXa U aTMOC(EpHbIE
ocanku. Hampumep, TOTOK BIaXXKHOTO BO3IyXa, KOTOPBIM BXOIWUT B OacceliH peku 3epadrran ¢ 3amania,
SIBJIIETCSI OCHOBHBIM HMCTOYHHKOM OC3JIKOB, HO MX KOJIMYECTBO MEHSETCS C 3alaja Ha BOCTOK B 3aBHU-
CHUMOCTH OT CE30HOB, Oporpadui MECTHOCTH M PacIoNOXeHus XpeoToB [6, 7, 11, 12].

Jns OoTeHKHM W3MEHEHHWs TEeMIIEpaTypHOTO pexuMa B OacceifHe peku 3epadImaH HCIOIb30BaHbBI
MHOTOJIETHHE JaHHble MeTeocTaHuui [lenmpxukent, Mckanaepkyns, Manpymkar, Jlexass, lllaxpucran u
An300 3a mociennue 30 ner. Ha pucyHke | mpezacraBieHBl cpelHETr0JOBbIE TeMIlepaTypbl BO3AyXa 3a
1990-2020 rr.

W3 pucynka 1 sicHO, 4TO CpeAHEroJoBas TeMIlepaTypa Mo Bced 30He OacceitHa peku 3epadiiiaH ¢
1990 o 2020 rox HeonHoponHa. Ilo manHbIM Meteoctanuuil [lenmxukent, Uckanaepkyias u Manpy-
KaT TeMIeparypa BO3QyXa HMMeEeT TEHACHIHIO K 3HAYMTENIbHOMY MNOBbIMIeHHI0. HalmoneHus, mpose-
JICHHbIE Ha MeTeocTaHIMAX JlexaB3 1 AH300 B 3TOT EpHOJ, IOKA3bIBAIOT, YTO TEHACHLIUS CPEIHETOI0BOI
TeMmnepaTypsl cHuxkanach. CorylacHO JaHHBIM MereocTaHuuu IllaxpuctaH TpeHJ CpeaHeroJoBOM
TeMnepaTtypsl Bozayxa 3a 1990-2020 rr. octaBasicss OTHOCUTENBHO HEU3MEHHBIM.

— 16 —




ISSN 2957-8280, eISSN 2957-9856 Ne 3, 2022

Tenpankent 8,5 Hexanaepsyts 9 Maapymxar
14 37
135 84
13 81
7
125 £
5
12
1.5 y=0,045x - 77,406 s .
i RE=0,298 . 69 ¥ 00386 - 69,603
1 60 ¥=0,0319% - 56,802 R2=0,2028
2 =0,2238 65
10.5 53 63
1990 1995 2000 2005 2010 2015 2020 1990 1995 2000 2005 2010 2015 2020 1960 1995 2000 2005 2010 2015 2020
] Iaxpucran
Texsas i Amnzod 55 axp
36 1990 1995 2000 2005 20010 2015 2020
52 1 .
48 15
15
44 |
2
i 05 ¥ =0,0032% - 5,1933
- ¥ =-0,0062x + 17,06 R:=0,0017
1 Riw=0,0148 2.3 ¥ = -0.0061x + 10,45 o
32 R#=0,0081 190 1 2015 2020
2
1990 1995 2000 2005 2010 2015 2020 3 05 |

Pucynok 1 — CpenHerozoBbie TeMIiepaTypbl BO3ayXa 1o HaOmoaeHusIM Meteoctaniuii [lenpkukent, ckanaepkyib,
Mappyiukar, exap3, An3z060 u [llaxpucran 3a 1990-2020 rr.

Jlis onpeneneHus Xoaa U3MEHEHUsT TEMIEpaTyphl Bo3ayxa B Oacceiine peku 3epadiran ¢ 1990 mo
2020 ron mpoaHAIM3UPOBAIN CPEIAHECE30HHYIO TeMIIEpaTypy (3UMHHUI, BECCHHUH, JICTHUH M OCEHHHH
CE€30HBI) (PUCYHOK 2).
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Pucynok 2 — Xon u3MeHeHHUs! CpeIHECEe30HHOM TeMIIepaTyphl Bo3ayxa B bacceiine pexu 3epadurad ¢ 1990 o 2020 r.:
1 —3uma; 2 — BecHa; 3 — 1IeTO; 4 — OCEHb

Pucynok 2 (/) mokaspIBaeT, 4To MO JaHHBIM MeTeocTaHuuid lleHmxukent, Mckannepkyns u Man-
pYLIKaT cpenHss 3uMHsA TeMieparypa 3a 1990-2020 ronsl umeeT TEHASHIMIO K NMOBbIIIeHHI0. CornacHo
MeTeocTaHuAM [lexa3 m AH300 3a mepuoj HaONIOJACHUNA TeMmIlepaTypa B 3TOT NEPHOJ CHHU3mIACh. [lo
JaHHBIM MeTeoctaHiuu [llaxpucran cpeane3nMHAs TemmepaTypa Boszayxa ¢ 1990 mo 2020 r. mpaktu-
YeCKH He U3MEHMIIACK.

W3 pucynka 2 (2) BumgHo, uTo 3a nepuox Habmogenuit (1990-2020 rr.) cpenHss BeCEHHsS TeMIle-
patypa Bo Bcex 3oHax ([lemmxukent, Mckanmepkyns, Manpymkar, [lexa3, An300 u Illaxpucran)
Oacceifna pexu 3epadiiad UMeeT TeHISCHIUIO K TTOBBILICHUIO.

Kpusbie mnanm prucyHka 2 (3) MOATBEPKIAIOT, YTO U3MEHEHHE CPEIHEe-JIETHEH TeMIepaTypsl B 3TOM
OacceliHe MMeEET COBEPIIEHHO pa3Hble TeHAeHIHH. COTIacHO JaHHBIM MeTeocTaHIWi lIeHKUKeHT U
AH300 Temmepatypa Bo3ayxa B 1990-2020 rr. umena TeHASHIMIO K MOBBIIIeHHIO. 110 maHHBIM MeTeo-
cranuuiit Mckannepkyns m Manapymkar cpedHss TeMIepaTypa HEYKIOHHO pactér. OmHako JaHHbBIE
meteoctannmii Jlexap3 m [llaxpucraH TOKa3bpIBalOT, YTO CpPEHHENETHSS TeMmIlepaTypa B TEpHOJ Ha-
OJIr0ICHUI CHU3MIIACK.

U3 pucyska 2 (4) BUAHO, YTO U3MEHEHHE CPEIHEH TeMIlepaTyphl BO3AyXa OCCHBIO UMEET TCHICHLIUIO
K YBEIIMYCHHIO TOJBKO IO JaHHBIM MeTeocTaHIu MannmapymkaTt. [lo JaHHBIM Tpex BBICOKOTOPHBIX
MeTreocTanui — Au300, lllaxpuctan u JlexaB3 cpeHssl TEMIIEpaTypa OCEHBIO CHU3MIIACH 32 BECh MTEPHOT
HaoOmoaeHuid. COorjlacHO JaHHBIM METEOCTAHIIUN AH300 TCHACHIUS K CHU)KCHHUIO B 3TOT MEPHOJ SBIIICTCS
MMOCTOSTHHOM, a I MeTeocTaHnuu VckanaepKyIib OHa IPaKTUYECKH He N3MEHUIIACh.
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IlonuM:keHHe TeMIEpPaTypbl B 3aBHCMMOCTH OT BBICOTHOIO IOJIO:KEHUsI MeTeocTaHuuii. Bce-
MHUpHas Mereopojorudeckas opranuzauus (BMO) BHecna psag U3MEHEHHMM B CBOM HOPMAaTHBHBIE
JIOKYMEHTBI ¥ TEXHHYECKHE CTaHIapThl, KOTOPHIE OMpEAENAI0OT KiInMaTuueckue HopMbl [13]. Haubonee
3HaYUTENHLHOE U3 U3MEHEHUH Kacanoch MOpsAKa ONpeIeleHns KIuMaToornueckux 30-JIeTHUX NepHO/IOB,
koH"aromuxcs mudpoi 0 (1901-1930, 1931-1960, 1961-1990 u 1991-2020 rr.). CormacHo [14] eme B
1998 r. BMO npunsna nepuon ¢ 1961 mo 1990 r. kak cTaHAApTHEIN OMOPHBIN MTEPHOT UTS TOITOCPOTHON
OIIGHKM M3MEHeHus kinumarta. [losToMy Ha pucyHke 3 mpeAcTaBIeHBl CPAaBHUTENIbHBIE HOPMBI CpelHe-
MECSYHOM TeMIepaTypsl Bo3yXxa B OacceiiHe peku 3epadian 3a aBa 30-netHux nepuoga — 1960-1990 u
1990-2020 rr.

26_— AH300 26

1960-1990 rr. T AH306 1990-2020 rr.
I Taxpu —i— [Ilaxpuc
CTaH TaH
16 Hexag3 16 —0— JlexaB3
Manpy Manp
6 6
-4 -4
-14 -14
MR R RO PR SOOI F TR

Pucynok 3 — Hopma cpegHeMecs4HOTO X0/1a TEMIIEpaTyphl BO3ayXa B OacceitHe pexu 3epadan
B 1960-1990 1 1990-2020 1.

W3 pucyHka 3 BHAHO, YTO XOTS HOPMBI CPEAHEMECSYHOI'O XOJa TeMIIEPaTypbl BO3IyXa SIBISIOTCS
OIHOPOAHBIMU U1 O0CHUX MEPHUOJOB HAOMIOACHUH, MEXAy KPHBBIMH JMHHHA €cTh OTKJIOHeHHWs. Ha
PUCYHKE BHUIHO, YTO Hayajga M KOHLBI KpUBBIX JuHUK nepuoma 1990-2020 rr., 3a HCKIIOUEHHEM
MeTeOoCTaHIMKU AH300, OKa3aauch HEMHOTO BhIie, yeM B 1960-1990 rr.

Ha pucynke 4 oTpakeHO cpaBHEHHE BEpTHKAIBHOTO TpaJleHTa TeMIieparypsl Bo3ayxa 3a 1960-1990
n 1990-2020 rr. Konebanus TemmepaTypbl BO3AyXa BapbHPYIOTCS B 3aBUCHMOCTH OT BBICOTHI PacIio-
JIO’)KEHUS METEOCTAHITIH BAOIEL peKH 3epadImaH.

PucyHok 4 moATBepKAaeT, YTO C MOBBIIICHUEM TeorpaguecKoro MECTOIOJIOKECHUSI METEOCTAaHIIUU
HaOIIOaeTCsl TOHMKEHUE TEMIIEpaTyphl, 3TO HAa3bIBAETCS BEPTUKAIBHBIM TPAJIUCHTOM TEMIEpaTyphl
Bo3yxa. OHaKO BEPTUKAIbHBIN IPAaJUEHT TEMIIEpaTyphl Bo3ayxa mo gaHHbIM 3a 1990-2020 rr. nexur
BBIIIIE BEPTUKAIBHOTO TpajueHTa Bo3ayxa mepuoga 1960-1990 rr. U3 storo sicHo, yTo TemmepaTrypa B
3epadmanckoi monmue 3a nocnenuue 30 et moBeICKIIACh MO cpaBHeHHMIO ¢ 1960-1990 rr. Ha 0,5 °C B
Jlexan3e.

Bo3aeiicTBue pocTa TeMmepaTypbl BO3AyXa Ha OTCTyILIeHHMe JeJHMKOB. [loBblmeHue Temie-
paTypbl BO3[yXa OKa3blBaeT HETaTMBHOE BIIHMSIHME HA JIGAHUKH, COKPAIAIOTCS IIJIOMIAN OJIEICHEHUH, YTO
MpOaHAIM3UPOBaHO B psanae pabdor [5-12, 15-18]. Ilosromy 3mech 00CYXKIAIOTCS KOPPEISIIMOHHBIC
3aBHCHUMOCTH Jerpajallid HEKOTOPHIX JETHUKOB B OacceifHe peku 3epadiiaH ¢ MOBBILIEHUEM CpEAHEH
TeMIepaTypsl BO3Ayxa. |NAnnonvHAMUYECKHE [aHHBIE M CIIyTHHKOBBIE CBEMKH IIOKa3bIBAIOT, YTO
ro0aibHOE TOTEIUICHHE KJMMaTa HPUBENIO K OTCTYIUICHHIO TOYTH BCeX JIEAHWKOB TalKHUKHCTaHA B
BEPXOBBSIX OacceifHa peku 3epaduiaH, a Takke Ha negHukax Pemyenko, ['apmo, MymkeroBa, ["aHmo,
®doprambek, Mazapckuii, Cxorad, bripc (boxynm), bapambemoc, Mainbrii OxTaOpbckuii, AxOaiTanb,
bakuurup, Mensexuii, PI'O, Skapua, /luaxanmapa, Ad6pamora u ap. [5-7, 10, 15-16, 20]. B Tabnuue 2
MOKa3aHa AMHAMUKA IUIOLIaI HEKOTOPBIX JIeTHUKOB cTpaHbl B 1980-2020 rr. (10 JaHHBIM ATEHTCTBA 110
rupomereoponoruu TamKuKucTaHa).




Teoepagpus srcone cy pecypcmaput | Ieoepaghus u soonvie pecypewi / Geography and water resources

13,5
¥ 125
<
11,5
s
& 10,5
=
=
2 95
R
E 85
(]
E 7.5 ——1960-1990
]
% 6.5 —&—1990-2020
=
g 5,5
O

4,5

3,5

1015 m, 1502 m, 2204 M, 2234 M, 2564 m, Jlexar3
IlenxuKEHT CaHrucToH HUckannapkyib Manpymkar
MeteocTaHuus

Pucynox 4 — CpaBHeHHe H3MEHEHHUS TEMIIEpaTyphl B 3aBUCHMOCTH OT BBICOTHI B OacceliHe pexu 3epadman
B 1960-1990 u 1990-2020 rr.

Tabnuna 2 — JInHaMuKa IUIoIaad HEKOTOPBIX JeqHuKoB Tamkukuctana B 1980-2020 rr.*

Jlennux ITnomans neauuka B 1980 r., kM2 IInomane neanuka B 2020 r., KM’ Paznuma
demueHKo 156 152 -4
3epaduian 133 127 -6
T'apmo 115 111 -4
Pro 64 65 +1
buBaunbrit 34 41 +4
Kocunenko 27 25 -2
MenBexuit 25 26 +1
Maszapckuit 23 21 -2

*Ucmoynuk: ATEHTCTBO 10 rHApoMeTeopoiorin Pecrry6mmku TamKkukucTaH.

W3 Tabnume! 2 BugHO, uTO 3a nociearne 40 JeT mox Bo3AeHCTBIEM H3MEHEHUS KIMMaTa HEKOTOPhIe
KpPYTIHbIE JISTHUKH MOTEPsUIM CBOM IUIOMIAMN W JUIMHY B KHJIOMETpax. XOTS JaHHBIE TaONHIBI TIO-
Ka3bIBaIOT, YTO B 3TOoM nepuoze jenHuku PI'O u Mensexuit yBenuumwiauch Ha 1 kM. Takue AaHHBIE HE
COOTBETCTBYIOT PEaIbHOCTH, TOCKOJIBKY Ha3BaHHBIE JIAHUKH SIBIITIOTCS TTOMUPYIONINMH JeTHUKaMu. B To
e Bpems U3 Ta0iunbl 2 BUAHO, 9To ¢ 1980 mo 2020 rox mexauk 3epadmmad HAMHOTO OOJIBIIE ITOTEPSIT
CBOM T€OMETPUUECKUE pa3MepHI, ueM npyrue Jeaauku. CrnenoBatensHo [6-8, 18], MHOTONIETHHE aHATTN3HI
KOCMOCHUMKOB JISIHUKOB 0acceiiHa peku 3epadIiiad MoATBEPKIAAIOT, YTO U3-32 U3MEHEHHSI KIIMMaTa BCE
JIETHUKH HAXOASTCS HAa CTAIUH JeTpaallii.

ITockosbky OOJNBIIMHCTBO JICAHUKOB OacceliHa peku 3epadiuadH (PUCYHOK 5) pacrojioKeHO B
BepXOBbsAX 3epaduiaHa u DaHCKUX TOp, A ONPEICIICHUS CKOPOCTH OTCTYIUICHHUS JISAHUKOB H3-3a
TIOBBIIIICHNST TEMIIEpPaTyphl WCIONb30BaHbl JTaHHBIE MeTeocTaHiuil JlexaB3 u VckaHOepKyib, KOTOpbIE
HaxXoAsTcs ONKe BCero K JieAHuKaM. JJis ompeaeneHus BIMSHAS KIMMAaTHIeCKUX KoJeOaHWi Ha TasHue
nennuka ['uaporpaduyeckoii naprueit (I'T'Tl) ucnonap3oBasucys MHOTOJICTHHE METEOHAOIIOICHHS CTAHITUU
Uckannepkyinb, a 1715 OCTAIBHBIX JISAHUKOB — MeTeocTaHInu [lexass.

— 20 —
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Pucynok 5 — Kapra nmormmaau oneeHeHUs HCTOKa peku 3epaduian

Tak kak opraHuzanus MpsSMbIX HaONIOJICHWH Ha JIGAHWKaX TOPHBIX WM BBICOKOTOPHBIX PaiOHOB
3aTpyAHEHa MO PsAy NPUYMH (TPYAHONOCTYNHOCTh, (DUHAHCOBBIC OTPAHUYCHUS WU T.I.), AT U3Y4CHHS
TUTOMIATH, COCTOSIHHSI, 3BOJIOIMH W JIeTpajiallid TaKUX JIEAHUKOB OYEHb YJOOHO MPOBOJIUTH IUCTaH-
UOHHOE 30HANPOBAHKE U3 KOCMOCA.

Pe3yabTaThl ncciiefoBanus U ux oocyskaenne. /i1 HaOIIOACHUI OTCTYIICHHS SI3bIKA JICTHUKOB B
BEPXOBBSIX 3TOro OacceifHa OBLTH MCTONB30BaHBI KOcMOCHUMKHM Landsat. Ilockonmpky cHuMmku Landsat
UMEIOT pa3peIaroyio crnocodHocTh 60 M Ha TUKCENb, TO JJIS SBHOTO OINPENEICHUs TPAHUI] JeTHUKA MBI
BBIOpaIM MPUMEPHO JIEKaHbIC HHTEPBAJIbI ChEMKH.

TouyHOCTh TONOXKEHUS OUM(POBAHHOW TPAaHUIBI JIEAHWKA 1O TOPU3OHTY NPONOPIHOHAIBHA Y2
JUHEHHOTO pa3Mepa MUKCeNIsT KOCMOCHHMKA M cocTaBisieT +30 M. Ilockombky ¢opMma s3bIKa JIETHUKOB
CJIO’KHAs!, OBUTO BEICUMTAHO CpeIHEe 3HaYeHNE Ha OCHOBE 3-6 M3MEpEHHI IUCTAHIIUH OTCTYIUICHHS. 3aTeM
9Ty IUCTaHIHIO NEPECUUTHIBAIIA B CKOPOCTh TasHUS JIETHUKA 33 JaHHYIO ACKaTy.

s HaxOoXIeHUs MaTeMaTUYeCKOW B3aMMOCBSI3U TasHUS JICTHUKOB C TEMIIEpAaTypaMu BO3AyXa IS
KKIOW JeKaasl OBLTH PacCYMTAHBI CPEIHETOAO0BBIC 3HAUCHHS TeMItepaTypsl 3a 1977-1988, 1988-1999,
1999-2009 u 2009-2019 rr. B3zauMocBs3p MeXIy MapaMeTpaMH ONpPEAesUId C MOMOUIbI0 JMHEHHOMN
perpeccuy U BeIMYHMHEI armpokcuMaruu B Excel.

CpenHerogoBas CKOpPOCTh OTCTYIUICHHS SI3BIKOB JIGTHUKOB, pAacCUMTaHHAs IS KaXTOH IeKabl,
npejcTaBiicHa Ha pucyHke 6. CpeaHeromoBasi CKOPOCTh HX TasHHUS 33 BECh MEPHOA HAOJIOICHUS
cocraBnseT: 3epadman — 24,4 m/rox, Pama — 41,1 m/ron, Poccunmx — 22,7 m/rox, Typo — 10,4 m/ropx,
Juxaganr — 7,1 m/rox u I'TTI — 4,1 m/Ton.

Kak cnenyer u3 pucyHnka 6, neanuk 3epaduian ObicTpee BceX OTCTYIAI BO BTOPYIO JieKamy. 3areM
3Ta CKOPOCTh PE3KO CHU3MJIACH, B YETBEPTYIO IeKaay MPOLecC HEMHOTO YCKOPHIICS.

Tasane neganka Pama (cM. prCyHOK 6) ¢ TIEpBO# 1O BTOPYIO JI€KaJIbl YCKOPUIIOCH, TOTIA KaK MEXITY
BTOPOM 1 TpeThel IekagaMi HEMHOTO CHU3HIIOCH U, HA000POT, C TPEThEHl 1Mo 4eTBEPTYIO AeKaLy CKOPOCTh
OTCTYIUICHUS PE3KO MOBBICHIACH.

C mepBoii 1Mo TPeThIO JIeKaay OTCTYIUIeHUE JieqHHKa PoccHHIK (CM. pUCYHOK 6) CHIIBHO 3aMeIH-
JI0Ch, OJTHAKO B YETBEPTOH JeKa/ie 3aMeTHa TEHACHINS K yCKOPEHHIO.

s nemnuka Typo (cM. puCyHOK 6) IO BCeM JeKaaaM HaOJ0JacTCs TCHACHIUS YMEHBIICHUS CKO-
POCTH OTCTYIUICHHUSL.

Cxopocts TasHus s1361K0B JieqHukoB ['T'TI u Jluxamanr (cM. puCyHOK 6) ¢ TIEpBOH O BTOPYIO JIEKaIy
HEMHOTO CHU3MJIACh, ¥ C HEOOJIBIIMMHU KOJICOAHUSIMU COXPAHSETCS CTAOMIILHON 110 HACTOSIIIEE BPEMSL.
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Pucynok 7 — PerpeccronHast 3aBUCHMOCTb CPEJHET0JJOBBIX 3HAYEHHUI TeMIIepaTyphbl BO3IyXa
U CpellHel CKOPOCTH OTCTYIUICHHUS JIEAHUKOB 10 AekaxaM 1977-1988, 1988-1999, 1999-2009 u 2009-2019 rr.
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Ha pucynke 7 moka3zaHa nuHEHHas perpecCHOHHAs 3aBUCUMOCTh COKpAIlleHUs JIETHUKOB 3epadimaH,
Pama, Poccunmx, Typo, Huxamanr u I'TII oT cpenHerogoBoil TeMrmepaTyphl MO YETHIPEM JAEKaJlaM.
Perpeccronnas 3aBUCUMOCTh MOXET OBITh TIpU3HAHA CHJIBHOHN TOJBKO IS ABYX JeAHUKOB — Pama u Typo.
OcTasbHBIC JISTHUKY MMOKA3hIBAIOT SBHO cla0ble CBS3M C KOJCOAHUSMHU CPEIHUX 3HAYCHUU TEMIIEPaTyphl
0 JIeKaaaM HaOIOICHYSL.

Kak BumHO M3 pucyHKa 7, TONBKO IS JiemHUKa Typo yriioBoi ko3hpHIHMEHT perpeccHu MmoI0kKH-
TEJICH W MOKa3bIBaCT POCT CKOPOCTH JIETPaJalliy SI3bIKa C MOBBIIIEHUEM TeMIepaTypsl. Bo Bcex ocraib-
HBIX CIy4asX YTJIOBbIe KO(Q(PHUIMEHTHI PETPECCUU OTPUIATENBHBL. JTO YKa3bIBaeT HA TO, YTO Y€M BHIIIE
TeMIiepaTypa, TEM MEIJICHHEE OTCTYMaeT S3bIK JICAHMKA B 33aJaHHOM JUAaNa30HE TEMIEpPaTypHBIX
3HaueHUU. TakuMm 00pa3oM, TOMyYEHBIE PE3yIbTAThl COTVIACYIOTCS C TMPEACTABICHUEM O BIUSHUU
MOBBIIICHUS TEMIIEPATyphl HA COKpAaIlEHHWE IUIOMaAu JeAHUKOB. OJHAKO PETrPeCCHOHHBIE TPEHIBI
MO3BOJWIA YCTAaHOBUTh, YTO CKOPOCTh 3TOIO COKPAIIEHUS 3aMEIJISIETCSl ¢ pOCTOM TEMIIEpaTyphl B IATH
ciaydasix u3 mectd. VICKIIoueHne COCTaBIII TOJIBKO JIeAHUK Typo.

3akiiouenue. BrusHue TeMiepaTypHOTO pPEXHMMa M COJHEYHOM pagualid OYEHb 3aBUCUT OT
MECTOMNOJIOKEHUS JICAHUKA, €r0 3KCIMO3ULUU U YKIOHA TAaloUleil MOBEPXHOCTH, T.€. BAXKHEWUILIYIO POJIb
WUTpaeT IMEHHO MUKpOKIMMar. Tak, teqHuk Pama pacmonokeH Ha 10KHBIX CKIoHaX xpebTa TypkecraH, u
COJIHEUHOE M3JIy4EHUE HEMOCPEACTBEHHO JOCTUTAET €ro Kpyriblid rof. Jleguuk Typo Takxke HaXOAUTCS Ha
I0O)KHOM CKJIOHE Ha3BaHHOTO Xpe0Ta, HO BHYTPH YIIENbS, JIEKAIIEro MapauielbHO ¢ TypKecTaHCKUM
xpeb6ToMm. [loaToMy B OceHHHE, 3UMHHE W BECEHHHE CE30HBI COJHEYHBIC JIydd MEHBIIE JOCTUTAIOT €Tr0
MOBEPXHOCTH. Ha TeX ke I0KHBIX CKJIIOHAX JaHHOTO xpeOTa pacmoiioskeH U JeaHuk Poccunmk. OmHako
POCT TeMIIepaTypbl OYeHb cl1ab0 OTpaXKaeTCs Ha JUHAMUKE 3TOTO JISHUKA 32 MOCISAHUE TPU JCKAIbI (CM.
pUCYHOK 6). Hapsiny ¢ 3TMu e THUKaMU MOBBIIIIEHHE TEMIIEpaTyphl OKa3bIBaeT HaWMEHbIIIee BIMSIHAE Ha
CKOPOCThb OTCTYIUICHHS JieqHuka JlmxamaHr (CM. pUCYHOK 7), PacloJIOKEHHOTO Ha CEBEPHOM CKJIOHE
xpeOta 3epaduian. OTo 00yciaBIMBaeT Mallblii YroJI HAKJIOHA COJHI[A M JICJHUK KpalHe MEIJICHHO
oTcTynaer 6e3 KakuxX-1u00 CHIIBHBIX KOJIeOaHHid BO BpEMEHH.
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H. b. Kyp6onos

T.F.K., JMPEKTOPIBIH FHUIBIM KOHE O1TiM KOHIHAETr1 OpbIHOacapsl
(ToxikcTan ¥nTThIK FhIIbIM aKkaieMHUSCBIHBIH CY TpOOieManapsl,
THJPOIHEPTeTHKA JKOHE IKOJIOTHSI HHCTUTYTHI,
Jyman6e, Toxikcran Pecry0nnkacsr)

3EPA®IIAH O3EHIHIH BACCEMHIHAETT MY3IbIKTAPIBIH JETPAJALIUSICBIHA
TEMIIEPATYPAJIBIK PE;KUMHIH OCEPIH KJTUMATTBIK-TEOT PAOUSIIBIK TAJIIAY

Annotanusi. JKannel sxkahaHJbIK KBUIBIHY MOceJeIepi MeH OJapiblH ToKIKCTaH MYy3JBIKTAPBIHBIH epyiHe
ocepi TammaHpuiagpl. 3epadimaH e3¢Hi amaObIHBIH OpTYPJi aliMaKTaphlHAAa OpHANACKAaH METEeOCTaHIHIapIbIH
KOIDKBUIABIK OaKpUIaylapblHa XKOHE €Ki OTHI3 KbUABIKTAFH (1960-1990 sxone 1990-2020) oprama aya TeMmmepary-
PaChIHBIH ©3TepyiH CANBICTHIPYFa CYHEHE OTBIPBIN, ayAaHAarbl KIMMATTHIH JKbUIBIHY MPOLECI KApacThIPBUIIBL.
3epadnan, Pama, Poccunmk, Typo, Juxanmanr skone I'T'TI My3apIKTapbiHBIH TUIIIK OOMNIriHIH JerpaalisChiH
TIPKETeH KOIDKBbUIIBIK METEOIEpEKTEp (aya TeMIlepaTypachl) MEH FapbILITHIK TYCIpIMAEP/ NakjanaHa OThIPbII, OyII
MY3JbIKTap/IbIH IIETiHY1 TEMIIEPATYPaHbIH 6CYIHE ChI3BIKTHIK PErPECCHSIIBIK TOYEI NI 3epTTee/I].

Tyiiin ce3mep: KIMMATTBIH ©3repyi, METCOPOJIOTHSUIIBIK NIEPEeKTEp, TeMIepaTypa pPeXHMi, TIK TeMIleparypa
IPaJMEHTI, MY3IbIKTapAbIH JeTPAIAIMACh, PErPECCHsFa TOYSIIUTIK, 3epadiial e3eHiHIH OacceiiHi.
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CLIMATIC-GEOGRAPHICAL ANALYSIS OF THE INFLUENCE OF THE TEMPERATURE REGIME
ON THE DEGRADATION OF GLACIERS IN THE ZERAFSHAN RIVER BASIN

Abstract. The problems of global climate warming in general and their impact on the melting of glaciers in
Tajikistan are analyzed. Based on long-term observations of weather stations located in different zones of the
Zerafshan River basin and comparison of changes in average air temperature over two decades (1960-1990 and
1990-2020), the process of climatic warming in the area is considered. Using long-term meteorological data (air
temperature) and satellite images that recorded the degradation of the linguistic part of the Zerafshan, Rama, Rossinj,
Touro, Dihadang and GGP glaciers, the linear regression dependence of the retreat of these glaciers on temperature
growth is investigated.
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IMOBEPXHOCTHBIN CMbIB
KAK 3EPKAJIO 3K30I'EHHBIX IPOLIECCOB
(na mpumepe JleHkopaHcKoi NpUPOIAHO 001acTu A3epOaiikana)

AHHOTaIII/Iﬂ. I/IsyquI/Ie BIIMAHUA rn06aanoro MOTCIUICHUA KJIMMaTa Ha U3MEHCHHUC MHTCHCHUBHOCTU MOBEPX-
HOCTHOT'O CMbIBa 3aCJIy>KUBACT OCO6CHHOF0 BHHMaHMs, TaK KaK YBCJIMYHUJIOCH MIPOABJIICHUE OIOJI3HEBLIX MPOIICCCOB B
CJIOKHBIX IO CTPOSHHUIO T€TEPOreHHBIX 00JIACTSAX, K KOTOPBIM M OTHOCHUTCS JIeHKopaHckas npupoHas obnacts. B
CBSI3H C 3THM YBEIHYWINCH IUIOMIATH OXPAHSIEMBIX TECPPUTOPHUH, XapaKTePU3YIONIHEeCS UHTCHCHBHOCTBIO MOBEPX-
HOCTHOTO cMbIBa. llenb mccienoBaHusT — COCTaBIEHHE KapTOCXEMBbl MHTEHCHBHOCTH IOBEPXHOCTHOTO CMBIBA, a
TaKKe 3aKOHOMEPHOCTH PEYHBIX BOJ0cOOpoB obiactu. IlpoBeneHHOe pailoHMpOBaHWE TEPPUTOPHM MO WHTEH-
CHBHOCTH CMBIBA U €T0 CHENU()UISCKUM XapaKTEPHCTHKAaM PacHpOCTpPaHEHHsSI UMeeT 0co00e 3HAUCHHE B CEITHCKOM
xo3siicTBe. PazHooOpasue ¢usmko-reorpaguuecknx (pakToOpoB MO3BOIHIO COCTaBUTh KapTOCXEMY HHTCHCHBHOCTH
MMOBEPXHOCTHOTO CMBIBA TI0 BBICOTHBIM TOsicaM. BEIABIIEHO BO3pacTaHWE MOBEPXHOCTHOTO CMBIBA OT PaBHUHHBIX
gacTell 0 cpegHeropHoro mosica. HamOomnpimass BelWYMHA TOBEPXHOCTHOTO CMBIBa HAOIIOMAaeTCsl B peKax C
MABOJIOYHBIM PEKUMOM B HIDKHEH TpaHMIIE CPEIHETOPhs, a C CEJIEBBIM PEKUMOM — BBIIIE TPAHHUIBI CPETHETOPHOTO
mosica. MIHTEHCHBHOCTh TMOBEPXHOCTHOTO cMbiBa Kojebsercs ot 0,011 mo 0,14 mMm/roa. AHamu3 KapTOCXEMBbI IO-
BEPXHOCTHOTO CMBIBA MMOKA3bIBAET, YTO C BBICOTHI Oosiee 800 M MOBEPXHOCTHBIN CMBIB MOCTENEHHO YMEHBIIAETCS C
0,09 MM/TOJ1 TIO TPUYKHE MIMPOKOTO PACIIPOCTPAHEHUS TPYIHO Pa3MbIBAEMBIX MOPOI.

KirueBnbie ciioBa: aTMOC(epHbIe OCAJKH, BBHICOTHBIN IMOSC, MOBEPXHOCTHBIA CMBIB, peibed, peuHbIe BOJIO-
cOOopBI, peuHble HAHOCKI, TEMIIEPAaTypa BO3yXa.

Beenenue. Hawnydmmm nokasarenaeM dK30T€HHBIX ITPOLIECCOB B €CTECTBEHHBIX MPUPOIHBIX YCIOBHUAX
SBJISIETCS] HOBEPXHOCTHBINA CMBIB. Ero H3MeHeHne 3aBUCUT OT PHU3UKO-reorpapuueckux GakTOpOB PEUHBIX
BozocOopoB [1, 2, 8]. B manHOE BpemMs B THIPOJOTHYECKHUX HCCICAOBAHMSIX BOIPOCHI KapPTHPOBAHUS
MTOBEPXHOCTHOT'O CMBIBA BBIMOJIHAIOTCS HA OCHOBAHWH PEYHBIX HAHOCOB [2, 4, 14].

B nacrosmuii MoMeHT uccnenoBarenu [1, 2, 5, 14] paccMaTpuBarOT CTOK HAHOCOB pPeK Kak MpHU3HAK
MIOBEPXHOCTHOT'O CMbIBA B IIOH)KEHUH pelibeda.

WHTepec K KOJMYECTBEHHON OLIEHKE IMOBEPXHOCTHOIO CMBIBA CO CTOKOM HAHOCOB BBI3BIBAETCS
AKTUBU3HMPOBABILIUMCS OCBOCHHEM TEPPUTOPUM C LENbIO CO3JaHMsl CEIbCKOXO3SHCTBEHHBIX YTOAWH,
MIPOCKTUPOBAHUS IMPOTHBO3PO3HOHHBIX MEPOIPUATHH, a TAaKKE CO CTPOUTEIBCTBOM TYPUCTUYECKUX
00BEKTOB U MNPOKJIAAKOH AOPOT. AKTHBHM3ALUS IIOBEPXHOCTHOIO CMbIBA B HACTOALICE BpPEMsI CO3JaeT
YTPO3bl aBTOMOOMJIBHBIM JIOPOTaM 0COOEHHO MECTHOTO 3HAYEHUS, a TaK)Ke CTPOUTENILCTBY HACEJICHHBIX
nyHKTOB. C 3TOM TOYKM 3pEHHs HaMH COCTaBJIeHa KapTOCXeMa PEYHBIX BOIOCOOpoB JleHKOpaHCKOM
MIPUPOIHON 00JIaCTH.

IloctanoBka mpoOaemsl. llocTymieHne TBepIoro marepuaia B pPeKy CO CKIOHOB 3aBUCHT OT
Pa3BETBICHHOCTH PEYHON CETH U OTAAJEHHOCTH OYaroB 3pO3UH OT IVIABHOTO pycia peKu. 3HauMuTeNbHas
YacTh CMBIBAEMOT'O CO CKJIOHOB MaTepuasia OCTaeTCsl y MX OCHOBAaHMS B BUIE ACTIOBHS B YCThSIX OOKOBBIX
MPUTOKOB, a TaKXe B MpeJesiax CaMUX CKJIOHOB, Teppac M MOWM pEeYHBIX AOJIMH. B CBSI3M C 3TUM
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paiioHupoBaHHe TeppUTOpHH JIEHKOPaHCKOW MPHUPOTHONW OONACTH MO WHTECHCHBHOCTH CMBIBA H €r0
crerrIecKiM XapaKTepUCTHKaM PaclpOCTpaHeHHs] UMeeT ocoboe 3HaueHue. 3amadell MccieToBaHus
SIBJIIETCS. COCTABJICHUE KapTOCXEMbl WHTCHCUBHOCTH MOBEPXHOCTHOTO CMBIBA B CBSI3M C IOTEIUICHUEM
knuMmata B JIeHkopaHCKOW mpupoaHOoW o0nactu. [ KOJMYECTBEHHOW OIICHKH CMBIBA C IOBEPXHOCTH
PEYHBIX BOAOCOOPOB HCIONB3YIOTCS CTAallMOHApHBIC MaHHBIE CTOKAa HAHOCOB HammoHameHOTO memap-
TaMEHTa THIPOMETEOPOJIOTHN Ipu MUHUCTEPCTBE PKOJIOTUH M MPUPOTHBIX PECYPCOB AzepOaimKaHCKOM
PecryOmmxwy.

Metoauka ucciaenoBanus. [IpoBeneHo paiioHHUpOBaHME Ha OCHOBE ydeTa BIHMSHHS (QU3UKO-Treorpa-
(raeckux GaKkTOpPOB HA MMOBEPXHOCTH PEUYHBIX BOJOCOOPOB HHTECHCHBHOCTH CMBIBA.

HUcToYHUKH AaHHBIX. MarepuanamMu HCCIACIOBaHMS IMOCITYKUIH JaHHBIC CTAl[MOHAPHBIX HAOJIIO-
JICHUI HaJ| CPEIHETOJIOBHIMU PACXOJaMH B3BCIICHHBIX HAHOCOB, MPOBOJMMEBIC JCMAPTAMEHTOM THJIPO-
METEOpPOJIOTHH TTpH MUHUCTEPCTBE MPUPOTHBIX pecypcoB Azepbaiimkanckoit Pecryomuku qo 2000 roma,
u pacxoasl Boasl 2015 roma, a Takke SKcIeauIMoHHBbIE HaOmomenus. [loaTomy HeoOxomuMo OBLIO
YJUIMHUTh KOPOTKHE DAl PacXoja B3BEHIEHHBIX HAHOCOB € MOMOIIBIO CBA3U Qcp = f(Qepan)s Repuee. =
= f(Qcp.mec.) ¥ Reprog = f(Qcp.ron). I10NIB3YysACH 3TUMU CBSI35IMU, MBI IPOATMIN CTAIOHAPHBIE JaHHbIE CTOKA
HaHocoB ¢ 2000 mo 2015 rom BKIFOYATETLHO (CM. TaOIHITY ).

XapaKTepI/ICTI/IKI/I IIOBEPXHOCTHOI'O CMbIBa

o | OOk yuocn, | Coo s | ey
Businmaait — r. SIpasivinst 320 15 0,024 41 666
Busiiuaii — ¢. Taknam 428 120 0,14 7143
Bumsiaaii — c. Ilsixnap 785 120 0,076 13 158
[Hapatyk — c. Taknam 236 42 0,089 11236
Maranuyait — ¢. Xandanap 79.3 4.1 0,026 38461
bonaneruaii — c. Apipbsn 60.5 7.1 0,059 16 949
Jlenkopanuaii — c. Cudunop 893 230 0,13 7692
Jlenkopanuaii — r. Jlenkapan 1040 110 0,053 18 868
Tanrepyn — c. Baro 153 53 0,017 58 823
Hcrucy — c. Anama 60 1.3 0,011 90 909

Pe3yabTaThl HCCile10BaHUA. YCHICHHE BOJHO-3PO3UOHHBIX U JCHYIAIIMOHHBIX IPOIECCOB TECHO
CBSI3aHO C HEepaIOHAIBHBIM HCITOJIb30BaHUEM MPUPOIHBIX PECYPCOB, B YACTHOCTH YHHUYTOXKEHHEM JIECOB,
pacmarkoi BOJZOCOOPOB W UPEe3MEPHBIM TIEPEBHITIACOM CKOTa. B 3TOH CBS3M MOBEPXHOCTHBIA CMBIB
HanOoJiee XapaKTepeH Uil paccMaTpUBAaeMOTO perroHa. Bce 3To TpeOyeT aHanm3a BIMSHUS COBO-
KYITHOCTU TPUPOIHBIX (PAKTOPOB HAa WHTCHCHUBHOCTH IMOBEPXHOCTHOI'O CMBIBAa, & TaKXKE COCTABICHUS
KapTOCXEMBI, a yXe Ha €€ OCHOBE BBISBJICHHS 3aKOHOMEPHOCTEW IMOBEPXHOCTHOTO CMbIBa. B pacrpo-
CTpaHCHUHM HWHTCHCHUBHOCTH ITOBEPXHOCTHOTO CMBIBA OCOOYIO POJb UTPAIOT CPEAHETOIOBBIC PACXOIbI
B3BEUICHHBIX HAHOCOB PEK.

WccnenoBanns mMoOKa3bIBalOT, YTO PEUHBIE HAHOCHI 00Pa3yIOTCS 3a CYET MPOIYKTOB BEIBETPUBAHUS U
pa3MbiBa pycia. XOTS TMOBEPXHOCTHBIA CMBIB Ha BOAOcOOpe Habmromaercs MOBCIOLY, OJHAKO WHTEH-
CHBHOCTBH €T0 Ha OTIENBHBIX y4JacTKax paszHas. KapTupoBaHue MOBEpXHOCTHOTO CMBIBAa Ha 0aze CTOKa
HAHOCOB B peKax, 0COOCHHO 3a CUET BBITIA/ICHUS JINBHEBBIX 0CAJIKOB, U3YUYCHO CcI1ado.

YuutsiBas 0COOCHHOCTH MTOBEPXHOCTHOTO CMBIBA, P VIeHBIX [1, 2, 9-11] mpoBenu palioHUPOBaHHE.
XOTs TakKe UCCIEOBAaHUS Ha BOJIOCOOpaxX pPeK peciyONIMKU paHee yxke ObputH [1], HO M3-3a BO3pacTaHUS
CTaIlMOHAPHBIX HAOIIOACHUN TPHUIILIOCH 3aHOBO MOJAPOOHO PACCMOTPETH ATOT BOIPOC.

[Ipuponusie ycnoBus JIeHKOpaHCKOTO permoHa, B OTIMYHME OT APYTUX paloHOB AszepOaiikaHa,
XapaKTepU3yI0TCAd YMEPEHHO BIAXKHBIM CyOTpommdecKkuM KimmaToM. Ha Teppuropusx BomocOOpoB pex
MOKa3aTeNId TOBEPXHOCTHOTO CMBIBA UMEIOT OOJIBIIIOE pa3HoOOpasue. TO OOBACHICTCS PAa3HOW CTENICHBIO
BIUSHYS XO3SIMCTBEHHOW NEATENBHOCTH, a TaKXe TNT00aNbHBIM W3MEHEHHEeM KiuMmara. B roxHo# dacTu
Kacmmiickoro mopst co3maHbl  ycloBHS (OPMHPOBAHHUS YMEPEHHOTO BIIAXHOTO CyOTpPONMYecKoro
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KJIMMaTa, B Pe3yJIbTaTe MOpe B 3MMHHUH MEpHOJ He 3aMep3aeT. [lepeBbs B HaOepeKHOH YacTH MOPS LIBETYT
0 KOHLA BeceHHero mepuona. Hampumep, Ha mgayax AMNIIEPOHCKOIO IOJyOCTPOBA, PACIIONOXKECHHBIX
BOJIM3U MENKOBOIHBIX OeperoB Kacnmiickoro Mopsi, MUHAAJIbHbIE IE€PEBbs, 10 CPABHEHHUIO C BHYTPEHHEH
9JacThl0 KOHTHHEHTa, paclBeTaioT Ha 10 guei panbiie. JJaHHBINH QakTOp AOKEH XOPOIIO MPOSBIATHCS B
JleHKOpaHCKOW TPUPOTHON 00JAcCTH B CBA3HM OONBLIOH TEIIOEMKOCTHIO BOJBI OJHOMMEHHOW BIaIUHBI
MOpsL.

B paiione ropHbBIX XpeOTOB 0COOCHHO BIHSAIOT HA XapaKTep BBINAICHHUS aTMOC(HEPHBIX OCAIKOB HMX
CTYNEHYATOCTh U MapajuieIbHOCTh. Hapsimy ¢ 3TuM B mocjeqHue rosl B CBSI3U C BIMSHUEM II100aIbHOTO
MOTEIVICHNUSI KIIMMaTa B BEPXOBBSIX BOJOCOOPHOM HacTH YBEIWYMIIOCH HAKOIUIEHHE MPOLYKTOB BBIBET-
puBaHuSA. OTO MOBBIIIAET MHTCHCUBHOCTh ITOBEPXHOCTHOI'O CMBIBA, NPUBOAUT K HU3MEHEHHUIO 3KOJIOTHU-
YeCKO# cpelbl B BOAOCOOPHBIX 30HaX PEK.

Xots BeicoTa penbeda pocturaet 2000-2443 M, HO KOHTPACTHOCTH UX OpOrpaduul CHIIBHO OTIUYAeTCS
[6, 7]. Obnamas cnenupUIHON XapaKTEPUCTHUKOH, KOHPUTYpAIUs PEYHBIX BOJOCOOPOB 3aBHUCHT OT
HarnpaBlieHHs XPeOTOB, SKCIO3WIMH CKIOHOB, BEPTHKAIBHOTO pacwieHEHUs penbeda, aTMochepHBIX
0caZKoB, a Takxke Onuzoctu Kacmuiickoro mopsi. BrakHbiii cyOTponuieckuii xapakTep TEpPUTOPHUH, a
TaKXXe CBOEOOpPa3HOCTh penbeda CO3Aa0T YCIOBHA Al CBOOOAHOTO NMPOHHMKHOBEHHUS! XOJOAHBIX BO3-
IYIIHBIX Macc ¢ CeBepa, CeBEPO-BOCTOKA, KOTOPHIE CIIOCOOCTBYIOT HEPABHOMEPHOMY BBINIAJIEHUIO aTMO-
chepHBIX ocaakoB. VHTepecHO, UTO B MyHKTE AcTapa, paclojOXEHHOM Ha BBICOTE -23 M HaJ YpOBHEM
MOpsI, KOIIMYECTBO BBINABIINX CPETHEMHOTONETHUX aTMocepHbIX ocaakoB 3a 1891-1950 romsr
coctaBmino 1292 mm, B 1993 r. ono mocturio 1534 mm, a B 1999 r., Ha000pOT, YMEHBIIUIOCH 10 924 MM.
[MonoOHast TeHAeHIMS Takke HaOmoganack M B Opyrux nyHKkTax. Hampumep, B myHkre [eliterne Ha
abconroTHOHU BhIcOTE 2 M 32 1891-1950 roxmpr Bemamno 535 MM atMmocdepHbIX ocankoB, B 1993 r. onun
Bo3pociu 10 804 MM, a B 2004 1., Ha000pOT, YMEHBIIHIUCH 10 409 MM.

B nyskte Jlenkopanp Ha abcomioTHOW BhicoTe 37 M 3a 1891-1950 rompl KOMMYECTBO BBIMABIINX
aTMocepHbIX ocaikoB coctaBuio 1250 mm, B 1995 r. oHo Bo3pocno go 1573 mm, a mocime 1995 r.
cHU3MWIOCH 0 716 mMMm. B myHkre fApasimiel Ha abcomotHoi BbeIcoTe 730 M 3a 1891-1950 romsr
KOJIMYECTBO BBIMTABIINX aTMOC(EpHBIX ocankoB cocTaBuiao 600 MM, B 1993 r. qaHHBIN MTOKa3aTeNb TOCTHT
820 MM, a B 2002 r. OHO COKpaTUIOCh 10 446 MM.

B mynkTe Komac, pacnionoxeHHoM Ha BeicoTe 1567 M, komuuecTBO atMochepHbIx ocankoB B 2002 T.
osuto 195 MM, a B 2004 r. ux BenmmunHa Bo3pocia mo 471 mMm. B busacyBape KOTMYeCTBO BBITIABIIHX
atMochepHbIX ocankoB B 1998 r. cocraBmwio 196 MM, a B 2003 r. — 491 mm [3, 20]. [To MHeHHIO
YKa3aHHBIX HCCle[oBaTeNel, mo cpaBHeHHI0 ¢ 1961-1990 rr., 3a mocneanue 15-20 ner Ha 3THX Tep-
PUTOPUSIX HAOJIIOJAETCS] YMEHBIIEHUE aTMOC(EPHBIX OCATKOB.

Hame wnccnenoBanue mokasbiBaeT, yTo Mo cpaBHeHHIo ¢ 1891-1950 rr. B 1993 r. B myHkTax
Jlenkopanb, Actapa, ['efitene u SpapiMibl HaOMIOOAIOCH YBETMUSHHE BBINAACHUS aTMOC(HEPHBIX 0CaIKOB
(cootrBerctBeHHo B 1,26, 1,19, 1,5 u 1,37 paza). OgHako mocne 1993 r. oTmeuaeTcst cepbe3HOE CO-
KpallleHUe BBIMaieHNns aTMOCchepHBIX ocankoB. Hanpumep, B myrkTe JleHkopans B 1995 1. — B 2,19 pasza, B
myHkTe Acrapa B 1999 r. — B 1,66 pa3a, B mynkre I'eiitenie B 2004 r. — B 1,87 pa3a u B myHKTe SpAbIMIIBI B
2002 r. — B 1,84 paza. BeposarHoil mpHYMHONW MOXKET OBITh W3MEHEHHE KIIMMaTa, CBS3aHHOE C
MTOBBINIICHUEM TEeMITepaTypsl Bozayxa [3, 13].

ITo mHeHmMIO uccnenoBareieit, 3a mocienuue 52 roga (1961-2012), a ocobernno B 2010 r., kimmar
okazaincs Haubonee temwisiM [3]. K mpumepy, B 2010 r. B myHKTe AcTapa cpegHerofoBas TeMIiiepaTypa
BO3JlyXa COCTaBUJIA 16,7OC, B I'eiiTene — 16,60C, B JIeHkopaHne — 6,20 C, B Spapimiiel — 140C, B Kanpase —
10,3°C. Ecnu Ha JIeHKOpPaHCKOH HM3MEHHOCTH DPa3HMIA M3MEHEHHs TEMIIEPATyphl BO3IyXa COCTAaBIAET
0,2—0,70C, TO B TOPHBIX oOyacTsax Ha BbicoTax 730-1567 M pasHuIla JOCTUTaeT 4°C. D10 06BICHAETCS
OTHOCUTEIILHO MAJIOW COJTHEYHOH paguanuei u3-3a OOJBILOro YKJIOHAa CKJIOHOB B TOPHBIX 00JaCTSIX IO
CPaBHCHMIO C PaBHUHHBIMU. YKa3aHHbIE NPHU3HAKU IPH PACIpPENEICHMH TEMIEepaTypbl BO3[AyXa H
aTMOCQEpHBIX OCAJKOB XapaKTepU3yIOT yCIOBUS (OPMHPOBAHUS PEUHBIX HAHOCOB M BOJABL Pazimuus B
KOJINYECTBE CTOKA BOJBI U HAHOCOB OTPAXAIOTCS Ha creur(puKe TOBEPXHOCTHOTO CMBIBA. VIHTEHCUBHOCTD
TIOBEPXHOCTHOTO CMBIBA XapaKTePH3yeTcsi OOIIMMH CTOKAMH HAHOCOB M YCTAaHABIMBAETCS B T/KM WIIH
mm/ron. OHa onpesessieTcsl ypaBHEHHEM

w0 w
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3necy W, — cpeIHETO/I0OBOM CTOK HAaHOCOB, T; F — momaae BogocOopa, M2; Y — 00BEMHBIH BeC KOPEHHBIX
TIOpOJI, CTAraloMX pedHbIe BOA0cOOpsl, B cpenreM 2 T/km’ [1, 5]; 10° u 10" — mepexonmsie kodddu-
LIMEHTHI COOTBETCTBEHHO OT M° B MM° U OT KM° B MM".

O6cy:xneHue pe3yabTaToB. Hamu Ha nmpumepe pek JIeHKopaHCKOH mpupoaHoi obmactu B 11 cra-
[MOHAPHBIX ITYHKTaX BBIYUCIIEHA WHTCHCHBHOCTh TOBEPXHOCTHOTO CMbIBa. B pe3ynbTare BBISBICHBI
3aKOHOMEPHOCTH TOBEPXHOCTHOTO CMBIBa B JICHKOpAHCKOW MPUPOTHON 00JIACTH M Ha €€ OCHOBE OBLIO
MPOBEJICHO PAOHUPOBAaHUE IO WHTCHCHBHOCTH CMBIBA M WX CHEIM(PHUYSCKUM XapaKTEPUCTUKAM pac-
MpOCTpaHeHNs. AHATN3 BEITUYMH MMOBEPXHOCTHOTO CMEIBA MOKA3bIBAET, YTO €r0 M3MEHEHHUE KOJeOIeTcs
or 0,011 mo 0,14 mm/ron. HamGomnpimas BenmunHa HaOmomaeTcs B MyHKTe Buismraair — c. Takmam
(0,14 mm/ron), a Haumenbias — p. Mctucydait — ¢. Anama (0,011 Mm/roz). BeraucieHHbIe BETUYUHBI
ClIosi CMbIBa ObLTM HAaHECEHBI Ha KapTy JIeHKOpaHCKO#M NpUPOAHON 00NacTH, e MO HUM IMPOBEICHBI

M30JIMHIH HHTCHCUBHOCTH CMBIBA C TIOBEPXHOCTH BOAOCOOPOB PEK (CM. PUCYHOK).
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V3MeHeHue HHTEHCUBHOCTY CMBIBA C IOBEPXHOCTU TEPPUTOPUU
JlenkopaHcKkoil mpupoaHoi obnactu

AHanmu3 COCTaBICHHON KapTOCXEMBI BBISIBUI M3MEHEHHUS MHTCHCHUBHOCTH MOBEPXHOCTHOTO CMBIBA B
JlenkopaHCKO# MPUPOTHON 00IacTH.

OTMeTI/IM, YTO IMOJIOCHI YYAaCTKOB Ha KapTOCXEME MCKIAY HU3O0JIUMHUAMU ABJIAIOTCA IMOACaAMHU, ITOKA3bI-
BAIOIIMMHU BEIMYUHY CJIOSI CMBIBA.
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Pe3ynbrarhl B3auMOACHCTBUS TEKTOHUKUA U DPO3UU 32 IMOCIETHHUE TOABl B OCHOBHOM 3aBHUCST OT
CKOPOCTH TEKTOHHMYECKUX IBWXCHUH, WHTEHCHBHOCTH OIIOJI3HEH, a TaKkKe BO3pACTaHUS KOJIMYECTBA
MIPOTYKTOB BBIBETPUBAHUSA 3a CUET TI00aTLHOTO TMOTEINICHUs kimMara [6-7, 12]. B atoM oTHOmeHnn
COCTaBJIeHHas KapTOCXeéMa W3MEHEHHUS WHTEHCHBHOCTH MOBEPXHOCTHOTO CMBIBA XOPOIIO COTIIACYETCS C
BIUSHUEM TTI00aTbHOTO TOTEIUICHUS KIIMMaTa Ha JIeHKOpaHCKYIO MIPHPOIHYIO 00JacTh (CM. PUCYHOK).

Ha nHam B3risij, aMIUIMTYly TEKTOHUYECKHX TOIHITHHA CO CIIOEM WHTCHCUBHOCTU TOBEPXHOCTHOTO
CMBIBa U CKOPOCTh CMBIBA TOPHOW YacTH JICHKOpaHCKOW MPUPOIHON OOJACTH MOKHO SKCTPAIOIUPOBAThH
Ha BECh HEOTEKTOHWYECKHUU dTam. CKOPOCTh TEKTOHHYECKHUX IMOTHSATHUN KOMIIEHCHPYETCS CKOPOCTHIO
AK30TEHHBIX MpoIleccoB. IHTEepecHO, 4To B JICHKOpAHCKOW PUPOTHON 00TaCTH BEITMYHHA CJIOS CMBIBA C
BBICOTOM, BKJIOYAsi CPEeJHETOphEe, BO3pacTaeT. ITO OOBICHAETCS MpeolIaJaHieM KOINYecTBa MPOAYKTOB
BEIBETPUBAHUS, Ojaromapsi KOTOPHIM aKTUBH3HPYETCS WHTEHCHBHOCTh ITOBEPXHOCTHOTO CMEIBA B
CPEIHETOPhAX. XOTS BHIMAJCHHE aTMOC(HEPHBIX OCAJIKOB U BIIMSHUC XO3SHUCTBCHHOH NEATCILHOCTU B
HU3KOTOPbE U PABHUHHOW YaCTH BBICOKOE, OJHAKO BEJIMYMHA MOBEPXHOCTHOTO CMBIBA OKa3ajgach MEHBIIIE.
OT0 00OBSACHACTCA aKKyMYJATUBHOW PaBHUHHON YaCThIO TEPPUTOPHH M HATWYIUEM JIECHOTO IOKPOBA,
KOTOpBIE MPEMATCTBYIOT MHTEHCHBHOCTH cMbiBa. C ATOH TOYKM 3pEHHUS HA WCCIEAYEMOH TepPUTOPUHU
HaOromaeTcs 3 BEICOTHBIX TOsICa paclpoCTpaHEHHUS TOBEPXHOCTHOTO CMBIBa [9-12].

[IpuunHoOi pacTipocTpaHeHUs TOBEPXHOCTHOTO CMBIBA SIBISETCA TAK)KE B3aUMOCBS3b (DOPMUPOBAHUS
CTOKa HAHOCOB C KOMIUIEKCOM MPHUPOIHBIX (aKTOpoB. DTO TpeOyeT yTOYHEHUS 3aKOHOMEPHOCTEH
WHTCHCUBHOCTH TOBEPXHOCTHOTO CMbIBA OT MPEXHUX AaHHBIX [1]. OOmmas mwiomanas HcciaexryeMoi
TEPPUTOPHH COCTABISIET 5633,7 KM’

B BeIcOTHOM oTHOMmEHNH | Tosic pacmosnoxen Hke 400 M Hax yp. Mops. OH 0XBaThIBaeT PaBHUHHYIO
4acTh TEPPUTOPHH W €ro Iuomans paBHa 3378 kM>. B JICHKOPAHCKOH HH3MEHHOCTH B OCHOBHOM
pactpocTpaHéH JIECHOH MOKpPOB. DTO BEI3bIBaeT (DOPMHUPOBAHWE MOIIHOTO CJOS IMOYBHI M TPOSIBICHUE
OpPraHUYECKOTO BHIBETPUBAHUS.

B sToM mosice MHTEHCHUBHOCTh MOBEPXHOCTHOrO cMbiBa m3MeHsercs ot 0,011 mo 0,060 mm/ron.
CpenHee 3HaueHHE TOBEPXHOCTHOTO cMbiBa paBHO 0,036 mm/ron. CpemaHeroqoBoii 00beM ACHYMALUN —
0,121608 xv’. Beimagaromiee KomuuecTBO arMocdepHbIX 0cagkoB B mosice — 1700 mm [13]. Xots B 9TOM
mosice arMoc(epHbIe OCaIK{ BHIMANAIOT OOJbINE, HO MOBEPXHOCTHBIA CMBIB HM3-3a OOJBIION IUIOIIAIH
JIECHOTO TIOKPOBa CIa0BbIif.

II mosic pacroToKeH Mekay H3oauHusME 400-800 M Hax yp. Mopst ¢ momagsio 1005,7 km>. 3x1ech
pacmpocTpadeHsl ocanounbie mopoxasl III-IV mepmoma [6, 7]. Tepputopus oxBaThiBaeT B OCHOBHOM
TOPHYI0O W YaCTUYHO HM3MEHHYI0 dYacTu. [loBepXHOCTHBIM cMBIB mosica konebmercs ot 0,06 mo
0,09 mm/ron. Ero cpennss BenuunHa paBHa 0,086 mm/rog. O0bvem aenynanuu — 0,0 864 902 KM, BuyTpu
mosica pacrionoxer omun Mukpopaiton (II,1) ¢ mromamsio 3158 kM® — Mexay p. JleHkopanuaii —
¢. Coumop m p. Bumammaaii — ¢. Takmam ¢ mHTeHCHBHOCTBIO cMBIBa 0,135 MMm/rom. OObeM neHymanuu
0,042 633 k.

OO6muit 00beM AeHymanuu nosica cocrasmser 0,1 291 232 kv, Konmuectso BBITIAJICHUS aTMOC(EPHBIX
ocaakoB 1000 MM [3, 13]. PacTuTenbHBIN MOKPOB COCTOUT YaCTUYHO U3 JIECOB M TOPHBIX JIYTOB.

111 mosic pacronosxeH Boime 800 M Haj yp. MOPA ¢ IIomabo 934,2 kM”. 371eCh MOBEPXHOCTHbII CMBIB
menee 0,09 mm/ron. Ero cpennss Benmmunna 0,057 mm/ron. Oowem nenynanuu paseH 0,0 532 494 KM,
Tepputopus umeeT TOpHBIN penbed. 3Mech OIMPOKO PACIPOCTPAHEHBI TPYAHO pa3MbIBacMbIE BYJIKaHO-
reHHo-ocano4asie mopoas! 111 neproga. OHEM BCTpeUyaroTCs B BHIE TPOTYKTOB MOPO3HOTO BHIBETPUBAHHSL.

AHanM3 COCTaBJICHHOW KapTOCXEMBI TIOKA3bIBAET, YTO MMOBEPXHOCTHBIN CMBIB OT HU3KOTOPbS, BKIIFOYAs
u 1l nosic, yBenuuuBaeTcCs, a BBIIIE €T0 MOCTENEeHHO YMeHbInaeTcss. CpeqHss BeIMYHMHA TOBEPXHOCTHOTO
CMBIBa UCClIeryeMoi Tepputopun coctasiseT 0,058 mm/ros.

Oto 3HavyeHue mo cpaBHeHWIo ¢ 1970-mm rogamu (0,03 mMm/rox) crano B 1,93 paza Gousblie, yem
Habmoganock npexne [1, 12]. [lo-BunuMomMy, CyIIeCTBEHHYIO POJIb HTPAET BIMSIHHUE TII00aThHOTO MOTETI-
JICHHS KITMATa JOKAIBbHOTO 3HAYeHHs TeppuTopri. CpeaHeronoBoii 0oseM genymamun 0,3 267 546 kv,
a JICHyIaITMOHHBIA MeTp cocTaBisieT 17 241 rox.

BosgeiicTBre paznuyHbIX (PaKTOPOB Ha MOBEPXHOCTHBIM CMBIB B JIEHKOpaHCKO# mpupoaHoi obnactu
HOCHT CIIOKHBIH Xapakrtep. [[puunHamu 31ech MOTYT OBITh yCHIICHHE BIUSHUS XO3SHCTBEHHOH NesTelb-
HOCTH, aKTHBH3AIHSI OMOJI3HEBBIX MIPOIIECCOB, TEKTOHUYECKOE TTOTHATHE B MTOCIIETHNAE TOMIBI.
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W3-3a komIutekca pa3HbIX (HaKTOPOB MOBEPXHOCTHHIM cMBIB M3MeHsercs oT 0,011 mo 0,14 mm/ron.
BrisiBieHo, uTo HanOOJIbIINE BEIMYMHBI MOBEPXHOCTHOTO CMBIBA HAONIONAIOTCS B BEPXHEW TpaHUIlE
CPEITHETOPbS.

Ha ocHoBanuu pailoHHpOBaHUS TEPPUTOPUU MO MHTEHCHUBHOCTH MOBEPXHOCTHOTO CMBIBA YCTaHOB-
JIeHa 3aKOHOMEPHOCTh BBICOTHBIX MOSICOB.

Omnako B ommuue oT bomemoro m Mamoro Kaskaza B JleHKopaHCKOH MpUpOIHONW 00JIacTH WH-
TEHCHUBHOCTbH MOBEPXHOCTHOTO CMBIBA JO CpeaHerophs BodpactaeT [1, 2]. IloBepXHOCTHBIN CMBIB MOCIHE
3TOTO MOCTENIEHHO YMEHBIIIaeTCsl.

BbiBoabl. B pesynsrare HayuHBIX HCCIIEIOBAHUN OBUIH CIETIAHBI CIIEAYIOIIIE BHIBOIBL:

1. Kaprocxema, cocTaBieHHas IO TaHHBIM WHTCHCUBHOCTH MTOBEPXHOCTHOTO CMBIBA, XapaKTEPU3YETCs
Oosee comepiKaTelIbHBIM aHAM30M BIIMSHUS HAa HETO MECTHBIX (DHU3UKO-TeorpauuecKux YCIOBUH U
BBISIBIICHHEM JIOKAIBHBIX YYACTKOB TOPHBIX CKIIOHOB, B Pa3HOHN CTETIEHHU MOABEPKEHHBIX TOBEPXHOCTHOMY
CMEIBY.

2. KapTtocxema BBIABISCT BaKHEHIIME 3aKOHOMEPHOCTH TMPOSBICHUS TOBEPXHOCTHOTO CMBIBA B
JlenkopaHCKOW TPUPOAHON 001acTH B 3aBUCUMOCTH OT MOP(OCTPYKTYPHBIX U MOP(HOKIMMATUIECKHIX
YCIOBHUH.

3. KapTocxeMa moBepXHOCTHOTO CMBIBA TIO3BOJIMJIA BBIACIHUTH TpH Tosica: | mosic 3aHuMaeT GONBITYI0
miomans (3378 kM?) 1o CPaBHEHUIO C OCTaNbHBIMH Tosicamu (cootBercTBeHHO II — 1005,7 km?, I —
934,2 km?):

I mosic — cpenHee 3HaUYE€HUE WMHTCHCHBHOCTH IMOBEPXHOCTHOrO cMbiBa Hu3koe — 0,036 mm/ron,
MPUYUHON SBJISICTCS PABHUHHBIA penbed;

Il mosic xapakrepu3yercsi caMbIM BBICOKHM CpPEIHHM 3HAa4Y€HHWEM WHTCHCHBHOCTH IOBEPXHOCTHOTO
cmeiBa — 0,086 MMm/Tom, 4TO CBSI3aHO C MOTEIUIEHHEM KIMMAaTa, TEKTOHHYECKMM IOMHITHEM U aKTH-
BH3AI[UEH OMOI3HEBHIX MPOILIECCOB;

B Il mosice MOBEpXHOCTHOTO CMBIBa HaOIIOaeTcs MOYTH MAeHTHYHOe 3HaueHue — 0,057 mm/ron c
IMIIPOKUM PACIpPOCTPAaHEHHEM TPYAHOPAa3MBIBAEMBIX BYJIKAHOTEHHO-OCAJOYHBIX IOPOJA TPETUIHOTO
nepuoa.

4. Kaprocxema BBIJICICHHBIX 30H WHTCHCHBHOCTH CMBIBa 1O BBICOTHBIM TI0SICAM MOXET OBITh
WCTIOJIB30BaHa MPH HCCIIEIOBAHWN HEW3YUYCHHBIX PEK TEPPUTOPHH, a TaKXKe IS MPOBEACHHUS MPOTHBO-
CEJIEBBIX MEPOIPUATHUI.
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I". F. K., IOLEHT, XKETEKIIli FBUIBIMUA KbI3METKEP
(Akaz. I'. A. AnueB aTbiHIaFbl reorpadus UHCTUTYTHI, baky, O3ipOaiixan Pecrybaukacsr)

KA3BIKTBIK IIAIO 3K30I'EHAIK YAEPICTEPAIH KOPIHICIPETIHJAE
(O3ipOaiikaHHbIH JIeHKOpaH TA0MFHU aiiMaFbIHBIH MbICAJTBIH/IA)

AnHotanusi. KitumaTtTbiH jxahaH/IbIK KbUTBIHYBIHBIH JKa3bIKTHIK IAFIBIH KAPKBIH/IBLUIBIFBIHBIH 63repyiHe acepiH
3epTTeyre epeKile Ha3ap aynapy Kaxer, cebedi JleHkopaH TaOurn aiMarbIHBIH ayMarbl KipeTiH KYpbUTBIMBI KYpAETi
reTeporeH i aiiMakrap/ia )KbUDKbIMa IPOLIECTEPiHIH AaMybl ocTi. OCbIFaH OalIaHBICThI HKAa3bIKTHIK LIAIOBIH KAPKbIH-
JIUTBIFBIMEH JKOHE OChI MPOLIECTEP/IiH KOPIHY 3aH/bUIBIKTAPbIMEH CUIIATTANIATBIH KOPFAIAThIH TAOUFH ayMaKTapIblH
ayMarbl YJIFaipl. 3epTTeyiH MaKkcaThbl OOJIBII Ka3bIKTHIK IIA0JBIH KAPKBIHABLUIBIFBIHBIH KapTOrpadusuIbIK cXema-
ChbIH, COHJail-aKk JIeHKkopaH TaOWFKM aliMarbIHBIH ©3€H AalTapbIHBIH 3aHABUIBIKTAPBIH Kypy TaObutanbl. JIeHkopaH
Ta6l/If‘I/l aﬁMaFLIHbIH, ayMabeH JKAa3bIKTBIK HIAKOAbIH KaprlHILI)IJ'II)IFI)I JKOHEC OHBIH Tapaﬂy])lHI)IH epeKme culnarrama-
Japbl OOWBIHINIA ayAaHAACTBIPY aybUl IIAPYAIIbUIBIFBIHAA €peKile MaHbi3ra ue. Dusnkanbik-reorpadusibik (ak-
TOPJAPABIH JPTYpIiliri 0i3re OWIKTIK OeIeyNepiHIeri Ka3bIKTHIK a0 KapKbIHABUIBIFBIHBIH KapTAChIH Kacayra
MYMKIHIIK Oepi. JKa3bIKTHIK IIAK0/IBIH Ka3bIK OOTIKTEpPACH OpTa Tay OeleyiHe Kapail ecyi aHBIKTaAIIbL. JKa3bIKTHIK
IIAFONIBIH €H YJIKEH MOJIIIepi opTa TayJapAbIH TOMEHTI IIeKapachlHOAFhl TACKBIH pekuMi Oap e3eHaepre, all cel
pexxuMi Oap e3eHaepae — opTa Tayibl OelneyaiH IMeKapackliHAH JKOFaphl OaiKamaabl. AyMak MIeTiHAeT] JKa3bIKTHIK
IIAFOIBIH KapKBIHABUIBIFEI KbUTbIHA 0,011-meH 0,14 MM-Te neifin aysITKuapl. JKa3bIKTHIK MIat0IBIH KapTOTPaQIsITBIK,
cxeMmachlH Tanjay kepcerkenieu, 800 M-meH jkorapbl OMIKTIKTEH OacTarl, MANbUTybl KUBIH JKBIHBICTAp/bIH KEH
TapayblHa 0ailIaHBICTHI JKa3bIKTHIK IAOIBIH MeJIepi Kbl caibia 0,09 MM-feH OipTiHIen a3asibl.

Tyiiin ce3mep: arMocepalibik KaybIH-IIAIIBIH, OUIKTIK Oelieyi, )Ka3bIKTHIK 1Ak, pejibed), O3CHHIH Cy KUHAY
a1a0bl, ©3€H TACBIHBUIAPHI, aya TEMIIEPATyPACHL.
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SURFACE WASHING AS A MIRROR OF EXOGENOUS PROCESSES
(on the example of the Lankaran natural region of Azerbaijan)

Abstract. At the present time, the study of the influence of global warming on the change in the intensity of
surface runoff deserves special attention, because the occurrence of landslide processes in complex and
heterogeneous regions, which includes the territory of the Lankaran natural region, increased. Due to this, the areas
of protected territories, characterized by the intensity of surface washing and the regularity of the manifestation of
these processes, have increased. The purpose of the study is to compile a map of the intensity of surface runoff, as
well as the regularity of river watersheds in the Lankaran natural region. The conducted zoning of the territory of the
Lankaran natural region according to the intensity of washing and its specific distribution characteristics has a special
importance in agriculture. A variety of physical and geographical factors allowed us to draw up a map of the surface
wash intensity in high altitude zones. An increase in surface runoff from the flat parts to the middle mountain belt
has been revealed. The largest amount of surface runoff is observed in rivers with a flood regime in the lower border
of the middle mountains, and with a mud regime — higher borders of the middle mountain belt. The intensity of
surface runoff within the territory ranges from 0.011 to 0.14 mm/year. The analysis of the map of surface erosion
shows that, starting from a height of more than 800 m, the amount of surface erosion gradually decreases from 0.09
mm/year due to the widespread distribution of difficult-to-erode rocks.

Keywords: atmospheric precipitation, high-altitude zone, surface runoff, relief, river basins, river sediments, air
temperature.
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(AO «MHCcTHTYT reorpaduu 1 BOOHOM Oe3omacHOCTH», AnMathl, Kasaxcran)

MOBBIIIEHUE YPOBHSI BOJHOM BE3OITACHOCTH
IMPHU NCIIOJIb3OBAHUHU BOJOEMOB
BACCEMHA TPAHCITPAHUYHBIX PEK KA3BAXCTAHA

Annoranus. [IpoaHanm3upoBaHEI BONPOCH O0ECIEUECHHOCTH BOJHBIMH PECYpCaMd ¥ TOBBIIICHUS YPOBHS
BOJIHOM 0€30TIaCHOCTH CTPaHBI, aTaITHBHEIE CIIOCOOBI PETYINPOBAHUS PEYHOTO CTOKAa. PaccMOTpeHO HCIOIh30BaHNE
MPUPOIHBIX BOJOEMOB TPaHCTPAaHMUYHBIX peK Ka3zaxcraHa Kak «IPUPOAHBIX €MKOCTEH», BBHICTYIAIONINX B Ka4eCTBE
€CTECTBEHHBIX «BOJOXPAaHWINLD) CE30HHOIO peryiaupoBanus. IIpoliecc aqanTUBHOrO yNnpaBiIeHUs] OCHOBBIBAETCS Ha
HaIIPAaBJICHHOM BO3JEMCTBUM HA CUCTEMY PETYJMPOBAHUA 10 NPUHLMILY TPU «y»: YJIOBUTb, YAEPKATb U YHNOPSAIO-
YUTH [ABOJKOBBIN U/WIM MOJIOBOAHBIN CTOK.

KiroueBble cj10Ba: MPUPOIHBIC BOJOEMBI, MPUPOIHAS €MKOCTh, BOJIHBIC PECYpPChI, BOJ00OCCIICYCHHOCTH,
TpaHCTpaHUYHBIC PEKH, BOIHAS 0€30IIaCHOCTh, aJTAalITUBHBIC CIIOCOOHI.

Beenenne. L{ugpposas spa ¢ neperoBEIMA TEXHOJIOTHSIMU U 3JIEMEHTaMH «HUCKYCCTBEHHOTO HHTEI-
JIeKTa» KaueCTBEHHO IpeoOpa3oBajia KU3HEHHYIO cpely, o0ecreunia o0beMHYI0 00pabOTKy «MacCHBOB
JAHHBIX», MHOTOKPAaTHO ITOBBICUB OINEPAaTHBHOCTh pEarupoBaHusi Ha Jr000E OTKIOHEHHE MPUPOIHBIX
MPOLIECCOB U SIBICHUH — HEMBICIMMBIE JJIS1 YEIIOBEYECKOT0 BOOOPaKEHHUsI 0OBEMBI 3a/1a4 U PEILICHHUH.

Kazanoce, 4ro nmpuMeHeHHEe COBPEMEHHBIX TEXHOJIOTHI BO BceX cdepax KU3HE0OECIeUeHNsI CHUZUT
CTENEHb YA3BMMOCTH U IIOBBICUT YPOBEHb O€30MAaCHOCTH >KU3HEAEATeNbHOCTH. OIHAKO HEONpeneNeH-
HOCTh YCJIOBHH M CTOXAaCTHYHOCTH NMPHUPOTHBIX IMPOIECCOB M SBICHUH CTABSAT MOJ, COMHEHHE OCHOBEI
CYLIECTBOBAHUS CAMOI'0 YEJIOBEUECTBA B BHJIE INIO0ANBHBIX YTPO3 U Pa3HOM CTEIIEHN PUCKOB.

3a nocneaHue AECSITUIETUS TOBTOPAEMOCTh IPUPOJHBIX KaTAKIN3MOB U aHOMAJIbHO OIACHBIX IIOTO[-
HBIX MPOSABIEHUI MO BCEMY MHPY 3HAYHTEIHHO BO3pOCia. AHOMAaJbHOE MajOBOAbE U 3aCYILIUBOCTH B
LlenTpanbHO-A3HATCKOM PErHOHE CUIBHO MOBIHUSIIM Ha YyCTOWYMBOCTD arpoNpOMBIIUICHHBIX KOMILIEKCOB,
YTO 3aCTaBHJIO CKOPPEKTHUPOBATH CTPATETHIO Pa3BUTHA CEJIBCKOIO XO3SMCTBA — Ba)KHEHIIETO 3JEeMEHTa
obecrieueHus MPOoI0OBOJIECTBEHHON 0€30TIaCHOCTH.

B noknane MexIyHapoAHOU opraHu3aluy oTMevaercs [1], 9To ecliu He IpeANpUHATH ONpeAcIeHHbIE
MEpbI, TO YeloBe4YecTBO CToNKHETcs ¢ 40-mporeHTHBIM Bomoaeduumtom yxe kK 2030 romy. CrpaHsl,
PAcIIONOXKECHHBIE B apUAHBIX 30HaX M 3aBUCALIME OT TPAHCTPAHUYHOI'O CTOKAa, OyayT Hauboiee OCTpo
OIYIIATh HEXBATKY BOAHBIX pecypcoB. K uncity Takux crpan otHocuTcs U Kazaxcran.

[ocTtanoBka mnpodaembl. OAWH W3 3HAUYMMBIX T[OKa3aTeJel ypOBHA BOAHOW O0€30MacHOCTH,
OTIpe/ICISIOMIIX 00ECIeIeHHOCTh BOAHBIME pecypcamu Kasaxcrana, onenuBaercs B oobeme 100,5 kM® B
roj [2]. Ha nepBbIit B3r1s11, 00bEM BOJIBI JOCTATOYCH, OJHAKO «peallbHBIM» JOCTYMHBIN pecype Ha 10 %
MeHbe onenuBaeMoro. Hacenenue Kazaxcrana obeciedeHo IpHpoaHON BOJOH B 00beMe 5,3 Thic. M /rox
Ha YeJI0BeKa.

CpaBHUTENbHBI aHAIM3 CTATUCTUYECKUX MJAaHHBIX 3@ [OCIEOHHUE JECSITWIETHS II03BOJIIET
3aKIIIOYUTh, UTO CPEIHEIyIIeBasi BOA0O0OECIeueHHOCTh B CTpaHe cokpaTmiack Ha 16,0 %, nim cHU3UIach
Ha | Teic. M’ B rox Ha | xwurens. [IpUHMMAs BO BHHMAHME IOCIEICTBUS KIMMATHYECKHX M3MEHEHHH
AQHTPOIIOTEHHOTO BO3ICHCTBHSI, BOAOOOECIICUECHHE HACEJICHUs, Pa3BUTHE SKOHOMHMKHM M IIOAJEpIKAHUE
BOJIHOH 9KOCHCTEMEBI C YUETOM JIeMOrpaduuecKruX MePCIeKTUB BBI3BIBAIOT 0COOYIO TPEBOTY.

B cucreme BogHOro OamaHca CTpaHbl J0JISl TPaHCTPAHUYHOTO CTOKa cocTaBisieT okoio 50 %. Kak
W3BECTHO, NPUPOIHAs Boxa o0JamaeT ocoObIM CBOMCTBOM — TeKydecThio. M3 uero Bo3HHKaeT HEOO-
XOJMMOCTh B YACPKUBAHUU «TPAH3UTHOT'O CTOKa» TaM, I'Jle 3TO HYXKHO B JIOJDKHOM 0OBbeMe M KauecTBE B
BEreTallMOHHBIH Nepupoa (B CE30H IONMBA) MM B TEUEHHE BCErO rofa B CHCTEME HENPEPHIBHOTO
BOOCHAOXeHUsI (IPOMBILUIEHHOE, KOMMYHAJIbHO-OBITOBOE) IPHU YCJIOBHM ITOCTOSIHHOTO HAaXOXICHHS

—— 4 ——
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HEOOXOAMMOTro 00beMa BOJBI B pyClleé BOJOTOKA. Takyr (YHKIMIO HAKOIUICHHWS W IOCIEIYOIIEro
HCIIOJI30BAHUS CTOKA BBIIONHSIIOT UHXXECHEPHBIE COOPYKEHUS.

C y4yeToM TpaHCTPAaHUYHOCTH BOJOTOKOB BO3BEJECHHE TMIPOTEXHHYECKHX COOPYXKEHHH Ha TaKuX
pekax 0e3 mpeABapUTENbHBIX COTJIACOBaHUM CO CTpaHaMu OacceifHa HEPUEMIIEMO.

MeTtoauka wucciaenoBanuii. lIpuMeHEHBI METOABI CPAaBHUTENHLHOTO aHaM3a, (U3UKO-Teorpadu-
4eCKOM aHaJIoTHH, SKOCUCTEMHBIN TOIX0, CUTYaIIMOHHBIA aHAJIH3.

Hcroynukn mgaHHBIX. Vcnonap3oBaHbl MaTepuasbl AKCHEAWIMOHHBIX HCCIIEOBAHUMN, MaTepHallbl
HAYYHBIX ITyOIUKAIUH.

OcHoBHas 4YacThb. [ 1aBHAas 0cOOEHHOCTH (HOPMHUPOBAHUS BOAHBIX PECYPCOB CTPaHBI — apHIHOCTH
(3acylUIMBOCTB) KIIUMaTa, ONpeAeNsiomascs reorpauieckuM paciiolioKeHHEM BOAOCOOPHON dacTH
BOJIOTOKOB M CTOKO(OpMHpYMOIMMHU (pakTopamu (OCaIKH, MOYBA, WCIAPEHUE, KCIO3UIMS CKIOHOB
u T.1.). [Ipupomasie GhakTopsl B pa3HBIX palfoHaX MPOSIBILIIOTCS pa3IudHO. B 0MHUX pedHBIX OacceiHax u
Ha MX BOAOTOKAaX HAOJIOAaeTCs JOCTATOUHBIN 00beM BOJBI WITH €€ U30BITOK, TOTJa KaK B IPYTUX — OCTpast
HeXBaTKa WM ke Bogoaeduuur. HeoOXoammMo OTMETHUTH APYryr0 0COOEHHOCTH BOJOTOKOB — TpaHC-
TPaHUYHOCTh KpPYMHBIX pek KaszaxcTaHa W pacroliokeHue TeppUTOpWH CTpaHbl B ux HmkHUX (e,
Coipmapus, JXaiisik) v cpenaux (EpTuc) teueHusx.

MHoroneTHsIsl IKCIUTyaTallds HHXKEHEPHBIX COOPYXXEHHH Ha BOJOTOKAaX KaK CPEJICTB YIPaBICHHS
PEYHBIM CTOKOM JOKa3ajla HaJeXKHYI0 3PPEKTUBHOCTh B CHCTEME pacrlpeieNieHHs] BOABI BO BPEMEHH U B
nmpocTpaHcTBe. Tak, B OacceitHe TpaHcrpaHnIHOW peknu ChIpIapus pacIioyiokeHbl 5 HanOoliee 3HAYUMBIX
THJIPOCOOPYKEHUN Ha TEPPUTOPUH YETHIPEX LEHTPATBHO-a3UaTCKUX TOCYNapCTB (CM. TabIHILy).

OpHako B cHCTEME pETyJIUpOBaHUS BOIHBIX pecypcoB OacceliHa 3(QeKTHBHOCTH BOAOOTAAYU
WH)XEHEPHBIX COoOpyXeHuil coctaBmsier 74 %. «HempomykTuBHBIM oO0beMoM» siBigercs 26 %, wuin
8,53 KM’ BOMbBI, — 3TO HAMHOTO OOIbINE, YeM BECh TOJOBOH CTOK NOJTHOBOAHOH pekn ByKThpMa —
npaBoOepeKHOro0 MPUTOKA peku EpTHc — KonoccanbHbli 00beM Biaru 1 3acynuinBoro LlentpanbHo-
A3MaTCKOro peruoHa.

3HauMMBbIC PHAPOTEXHUYECKUE COOPYKEHHs B GacceiiHe TpaHCIPaHUYHON peku ChIpIapHs, KM

Bopoxpanunumia Crpana Peka ITonHbrii TTonesusrit MeprBbIit lon

peryJIupoBaHus PacIoIoKEeHHs 00BeM 00BeM o0beM BBOJIA
ToxkTary/MHOTOII. Keipreiscran Hapein 19,5 14,0 5,50 1975
AHIMKaH/MHOTOJL. V36ekucran Kapanapus 1,90 1,75 0,15 1978
Kaitpakkym/ce30H. Tamxukuctan Celpmapus 4,20 2,70 1,50 1956
[apBak/MHOTOI. V36ekucran Uupunk 2,00 1,60 0,40 1970
[lapnapa/ce30H. Kazaxcran Celpaapus 5,50 4,52 0,98 1965

Hpyroii Bapmanueil aganTHBHOTO YIPaBJICHUS BOIAHBIMH pECypcaMu Hapsiny C WHKEHEPHBIMH
COOPYKCHHUSMU MOTJIM Obl BBICTYNHTH YalllM MPUPOIHBIX BOJOECMOB (yIJIyOJICHUS, TMOHMKEHUS MECT-
HOCTH), HaxOJdIIHecs Ha TEePPUTOPUH OACCEHHOB TpPaHCTPAaHWYHBIX PEK, B KAUECTBE «JIOBYIIEK»
MAaBOJIKOBBIX WJIM TIOJIOBOJHBIX CTOKOB PEK.

Yamu BOJOeMOB OacceiiHa TpPaHCTPAHMYHBIX PEK HMMEIOT OOJBIION MOTEHIHAN PEryIHpyeMOro
ycTpoiictBa (00bema). Tak, B HU30BBSIX TpaHCTpaHUYHOHN peku ChIpaapus pacroioKeHbl 0KOJI0 35 03ep ¢
eMKOCTBIO 0KOJI0 2,0 KM® (pHCYHOK 1).

JenpToBasi o0macTh TpaHcrpaHndHOW peku Mie (paitoH o3epa bamkam) ¢ MHOTOYHCIICHHBIMH
03epaMu U 3aTaluIMBacMON 4acThIO 3aHMMAeET Imowmans 395,0 Teic. Ta, win 3950 KMZ, a IUIoIaab caMmoit
HCTOPUYECKOH JIENBTH B 5 pa3 MPEeBHIIIaeT COBPEMEHHYO (PUCYHOK 2).

JenpToBasi ob6macTe TpaHcrpaHudHOW pekn Kapa Eprtuc ¢ 3arammmBaeMoll 4YacThIO 3aHHMAcT
momanb 45,0 Thic. Ta, wim 450 KM%, ¢ BMECTHMOCTBIO Gosee 600 MiTH M° (PHCYHOK 3).

MHorouuciieHHbIe MOWMEHHBIC BOJOeMbl peku Mitie B obnactu BmaneHwst B Kammiaraiickoe Bojio-
XPaHHIAIIE UMEIOT ruIomaap 5144 ra, wim 51,4 kv?, ¢ BMectuMocTbio Gonee 100 MitH M° (prCyHOK 4).
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Pucynok 2 — [lenpra TpaHcrpaHn4HON peku e

Pucynox 3 — Jlensta TpancrpanuuHoit pexu Kapa Epruc
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Pucynox 4 — [loiimeHHble BoJOeMbI TpaHCTpaHUUHOH peku Wine B paifone Bnajnenus B Kanmaraiickoe BogoxpaHuiuine

[lo cymecTBy nAenbTOBbIE W TNOWMEHHbIE BOJOEMBI B OaccefiHax TPaHCTPAHUYHBIX PEK MOXKHO
paccMaTpuBaTh KaK NPUPOJHBIE €MKOCTH, KOTOpBIE B TIEPHOJ BBICOKOro ypoBHS Box (YBB) wmmm
MPOXOKACHUS TIOJOBOJUIA HAKAIUTMBAIOT Biary (TMporecc akKyMyJISIIHK), @ B MEKCHHBIC MEPUOJIBI HITH
HU3KUX CTOSHMH ypoBHe# Bonbsl (YHB) B peke ocymiecTBisIoT BoIooTHady (OOpaTHBIM OTTOK), T.€.
NPON3BOIAT KOMIICHCAIIMOHHBI TPUHIOMI JAEHCTBHS, W BBICTYNAIOT B KAaueCTBE ECTECTBEHHBIX
BOJJOXPAHMIHII] CE30HHOTO PeryINpOBaHUs (PUCYHOK 5).
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Pucynok 5 — [IpuposaHble €MKOCTU M X KOMIICHCAI[UOHHBIA IPUHLUI JeHCTBUS

YrpaBneHne TOJIOBOJAHBEIM CTOKOM TOCPEIICTBOM TPHUPOJHBIX €MKOCTEH OCHOBBIBAIOTCS Ha MPWH-
[UIIE TPEX «y»:

— YJIOBHTb (TIEPEXBATUTH) — MOJIOBOIHBIN MM MABOJKOBBIM CTOK TPAaHCTPAHUYHBIX PEK;

— ynaepxath (aKKyMyJUpOBaTh) — IOJIOBOJHBIA WM ITaBOJKOBBIA CTOK TPAaHCTPAHHYHBIX DPEK B
MPUPOTHBIX €MKOCTSIX — BOJOEMaX;

— yHopsimounTh (YpEerynupoBaTh) — €CTECTBEHHBIM 00pa3oM MPHUTOK (Biarosapsiika) W OOpaTHBIN
OTTOK (BOJOOTaua) MOJOBOIHBIX PA3UBOB MIIM MMABOJOYHOTO CTOKA B CHCTEME «pEeKa — BOAOEM).

Takum 00pa3oM, KOHIIETIMS HANPaBICHHOTO TNpollecca IO TNPHUHIMIY TPU «y» OOeclednBacT
MOJTHOIICHHOE (DYHKIIMOHUPOBAHKUE BOJIOEMOB C BO3MOXKHOCTBIO MX HCIIOJIb30BAHUS B TEUEHUE BCETO TOja
WM OMPEIETICHHOT0 MEepHOoia BPEMEHH B KaueCTBE PEUICHHS Ba)KHEHIIMX COIMAIbHO-3KOJOTHUECKUX U
SKOHOMUYECKHX TPOOJIEM, a TaKKe B JOKAJIBHBIX IEISIX — PHIOOBOACTBA, UPPHUTAIUU M KaK KOMILJICKC
03JIOPOBHTEIILHO-BOCCTAHOBHUTEEHBIX MEPOTIPHUSITHI HA BOJHOM SKOCHUCTEME.

HauGonee 3¢(heKTUBHBIM MEPONPHUATHEM M0 «YJABIMBAHUIO» MaBOJKOBOTO W/WJIHM IOJIOBOIHOTO
CTOKa SIBIISIOTCS MPOCTHIE BOJOCIMBHBIE KOHCTPYKIMU. Hampumep, mpu 0JHOCTOPOHHEM PACIONIOKEHUN
MOWMEHHBIX O03€p WM YYacTKOB TMOHIKEHHH BO3MOXHA BOJOCIHMBHAS KOHCTPYKIHUS, yCTaHOBIIEHHAs
MapaJyIeIbHO OCH PEYHOr0 IMOTOKA BJOJb CTEHKH pyclla PEKH, a B HEKOTOPHIX CIydasx BO3MOXKHO
WCIIOJb30BAaHUE CAMOTECUHBIX CHU(OHHBIX BOJOMPOBOJOB W OOBOIHBIX WU «Pa3rPy30YHBIX» KaHAIOB
(pucyHOK 6).
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Pucynox 6 — Coopy>keHns 1JIsl yIaBIMBaHUS TaBOJAOYHOTO HIIH TTOJIOBOJHOTO CTOKA

B cucreme ynpasieHus 10 TPUHIUIY TPH «y» HEOOXOJUMO HCIOJIB30BaHHE HaHOOJIee BIArOEMKHX
YYacTKOB PYCJIOBOHM yacTH (MOoiMa, MOWMEHHBIE 03epa, 3aJMBbl) WM MPHJISKAIIUX TEPPUTOPHA (KOTIO-
BUHBI, €CTECTBEHHbIE NOHW)KEHU) AJIS TOBBIIEHUS () (EKTUBHOCTH CUCTEMBI.

B nporniecce ncnonb30BaHus KOMIIEHCAITHOHHOTO MIPUHIINIIA B CHCTEME JIBHKEHUS IIOTOKOB (TEUEHHS)
«peKa — MpoToKa (KaHaJ) — BOJOEM» MJIHM «peka — 03epo (mokimMa)» Ba)KHO HCIOJIb30BaHHE (QHIbTpa-
UOHHBIX (QYHKIHN MaKpo(UTOB (THIPOGHUTOB).

Kak m3BecTHO, BOIOEMBI, NMPOTOKM W TMPHOpPEKHAs T0JI0ca BOJAOTOKOB Hamboyiee OOTraThl BOIHOM
PacTUTENBHOCTBIO (TPOCTHHUK, POT03, PAECT M T.II.), IPEKPACHO OUMIIAIOT BOAHYIO MAccy OT pa3iIMuYHBIX
3arps3HUTENCH, B TOM YHCJIE U OT IECTULUIOB, SBJISACH €CTECTBEHHBIM OMOJIOrHYECKUM (HIBTPOM.

3akJil04eHne. YCTOWYMBOCTh B3aMMOCBSI3aHHBIX KOMIIOHEHTOB NPHUPOIb! (BOIA, PACTHTEIBHOCTD,
MoYyBa W T.J.), YIaCTBYIOUIMX B (OPMHUPOBAHHWU IOBEPXHOCTHBIX BOZ (03€pa, PeKH, BOIAHO-OOJOTHEHIE
yroipsi W T.0.) U 00pa3ylolIMX €AWHBIA MPHPOIHBIA KOMILIEKC, MIPaloT KIIOYEBYIO poOjb B oOecrie-
YEHHOCTH CTPaHbl BOAHBIMH PECYPCaMHU.

CrnenyeT mepecMOTpeTh IIyOOKO YKOPEHMBIIEECS OTHOLIECHHE K BOJHOM 3KOCHCTEME MO0 MPUHLUITY
«OCTaTOYHOT'O CTOKa» MPH paclpepe]eHUH BOAHBIX PECYPCOB.

BaxHOo OTMETHTH, YTO MHPUPOAHBIE BOAOEMBbI TPAHCIPAHMYHBIX PEK B MPOLECCE aJalTUBHOTO
UCIIOJIb30BaHUS ABJISIFOTCS aJbTEPHATHBHBIM BAPHMAHTOM ECTECTBEHHOTO (IIPUPOAHOrO) PEryIMPOBAHUS
pPEYHOT0 CTOKa WH)XEHEPHBIMH (THAPOTEXHUYECKUMH) COOPYXEHHMSAMH, OTUYKIAAIOIIUMHU OTPOMHBIE
IUIOOPOJHbIE (TTOMMEHHbBIE) 3€MJIM, UMEIOIIUMH OOJbIINEe OO0BEMBbl HENPOU3BOAUTENBHBIX IMOTEPh H
YXyIIIAOMIMME «IbIXaHUE» (HapyLIEHUE eCTECTBEHHBIX ()a3 BOAHOTO PEXHUMA) PEK.

[IpuponHeie BogoeMBbl OacCeHOB TPAaHCTPAHMUYHBIX PEK KaK HEOTheMJeMas 4acTh BOJHOW 3KO-
CHCTEMBI CIIOCOOCTBYIOT CMATYEHHIO BOJAHBIX yrpo3. M HaKoHel, B peryIupyeMbIX MPUPOJHBIX BOJOEMaX
(o3epax) OyzmeT 3aKJIOUEH CTpPaTEIrMYECKHH pPECcypc NPECHBIX BOJ — OCHOBa OO0ECHEUeHHs BOAHOU
Oe3omacHoCTH.
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KA3AKCTAHHBIH TPAHCIIEKAPAJIBIK O3EHIEPI AJIAITAPBIHBIH
CY AUJBbIHIAPBIH TAUJAJIAHY KAFYJAUBIHJA
CY KAYHICI3AII'T AEHI'EUIH APTTBIPY

AnHoTtanusi. Makanajga cy pecypcrapblMeH KamMTaMachl3 €Ty, Kayil-KaTepiiepAi TOMEHJIETY XXoHE Cy Kayil-
ci3miri NIeHreWiH apTThIpy Macelenepi KapacThIpbUIAbL. ©O3€H arblHBIH pEeTTeyAiH OeiiMaenreH omicrepi Kapac-
ThIpbUTa/bl. Ka3zakcTaHHBIH TpaHCIHIEKapaiblK ©3€HiI Cy KoMManapblH MayChIMJIBIK PETTEYIiH TaOufu «Cy KoiMa-
Jmapel» OONBIN TAaOBUIATHIH TaOWFW CHIMBIMIBUIBIK pPETiHAE MaimamaHyra YCeIHBUIABL. beiimaeni Oackapy «3VY»
KaruaaTel OOMBIHINIA peTTey JKyleciHae OaFbITTaNFaH ocepre Heri3ieselli, Cy TaCKBIHBIH: TYCIpy, YCTall KAy >KOHE
pETKe KenTipy.

Tyilin ce3mep: Taburm cy KoWMamapsl, TAOMFU CBHIHBIMIBUIBIK, CY PECypCTaphl, CyMEH KaMTaMachl3 €Ty,
TpaHCILIeKapalbIK 63€H/Iep, Cy Kayirnci3airi, OefiMaen i Tacinaep.

A. Z. Tairov

Candidate of geogragy sciences, senior researcher
(JSC "Institute of Geography and Water Security", Almaty, Kazakhstan)

INCREASING THE LEVEL OF WATER SECURITY
WHEN USING RESERVOIRS
IN THE BASINS OF TRANSBOUNDARY RIVERS OF KAZAKHSTAN

Abstract. The article discusses the issues of water resources security, reducing vulnerability and increasing the
level of water security of the country. Adaptive methods of regulating river flow are considered. The use of natural
reservoirs of transboundary rivers of Kazakhstan as "natural reservoirs" acting as natural "reservoirs" of seasonal
regulation is noted. The process of adaptive management is based on a directed impact in the regulation system
according to the "3U" principle: to catch, retain and regulate flood and/or flood runoff.

Keywords: natural reservoirs, natural capacity, water resources, water availability, transboundary rivers, water
security, adaptive methods.
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(On-dapabu areiHaars! Kazak ynTTeik yHuBepceureti, Anmarsl, Kasakcran)

AKMOVJIA OBJIBICBI TEPPUTOPUACBIHIA
KAYbBIH-ITAIHIBIHHBIH TAPAJIY EPEKIIEJITT

AnHotanusi. Maxkanaga AKMoyia OOJBICHI CTAHIUSUIAPHI OOMBIHIIA aTMOC(EPANIBIK KaybIH-IIANIBIHHBIH
1986-2020 >xpurgap apajbIFbIHIAFbl YaKbITTHIK Tapally €peKIIeNiKTepl KapacThIpbUiFaH. ATMOC(EpalbIK >KaybIH-
IIAITBIHHBIH KOIDKBUINBIK ayBITKYJIAPBIH 3epTTey Kasipri TaHma skahaHIBIK ©3eKTi MIiHAETTepHiH Oipi OobIm
TaObUTabl. JKanmel 3epTTeyiIepaiH KoOiHIe KIMMATTHIH jKahaHABIK e3repici aJJaMHBIH MapyanibUIBIK dpEeKeTiHe Jie
Heri3nenred. Makanana Heri3iHeH opOip Ke3eH OOWBIHIIA KayBIH-IIAIIBIHAAPABIH MayCHIMIBIK TapaTyblH, COHBIMEH
Katap OepilreH CTaHIMsUIap OOWBIHINA CTATHCTHKANBIK CHIATTAMallapblH, aTMOC(EepalblK KaybIH-IIAIIBIHHBIH 1pi
aHOMaNHSIAPBl MEH JKAYBIH-IIAIIBIH TapalybIHBIH CHHONTHKAJIBIK JKaFdaiaapel KapacThIpbUIABL. bapisik OepinreH
KbULAap 0oiibIHIIIA aTMOC(hEpaITBIK KAy bIH-IIAIIBIHHBIH KAJIBIITHI, TAIIIbI, aCa bUIFAJIJIbI )KbIJIIAPbl TAOBLIIBIL.

Tyiiin ce3nep: arMochepalibik )KayblH-LIAIIBIH, aHOMAUSLIIAP, KAy bIH-IIAIIBIHHBIH KOIDKBUIIBIK KYPICi, CYHbIK
KOHE KaTThI JKaybIH-IIANTBIHAADP, CTATUCTHKAJIBIK KOPCETKIIITEP.

Kipicne. JXXaybiH-mamsiagap — KEHICTIK jKOHE yaKbIT OOHBIHIIA ©T€ ©3repMelli METEOPOIOTHSIIBIK
KyOBUTBICTap, ce0ebi onapabIH maiina 0omybIHa )KoHE KapKBIHABUIBIFBIHA KONTEreH (hakTopiap acep eTemi.

JKanmp! KayblH-IIAIIBIHHBIH )Kayy KapKbIHIBUIBIFBIH JKOHE MOJIIIEPIH aHBIKTAy Ke3iHIe KeNTereH
TEOPETUKANIBIK €CENTEYICPAIH ASJAIrT KYPJBIKTBHIH Cy OajaHChl TeHIEYJIEpiHe KojaaHbuiaabl. COHbIMEH
KaTap y3aK Mep3iMIi aya-pallblH KypacThIpyFa, TecenMe OCTKeWIiH KbUTy oHEe cy OanaHCTapbIHBIH
OaifmaHbICTapbIHA Ja, CYIIApPYallbUIBIK €CeNTeyiepre, COHBIH IMIH/IE eTICTIKTI Oarajayra KaxeT OOJBIT
TaObU1aAbl. AJIBIHFAaH KOPBITBIHABUIAD FBUIBIMU-NIPAKTUKAJIBIK KYMBICTAp/a JKOHE KIMMATOJOIUs Oarbl-
TBIHZA KYMBIC iICTEHTIH YHBIMAAPMEH KOJIIAHBLTYbl MYMKIiH.

AKMoma 00JIBICH ayMaFbl OOMBIHINA KaybIH-IIAIIBIHHBIH TapalyblH aHbIKTAy YIIiH ActaHa, ATOacap,
Apmranel, bankammuo, EriHmikesn, Ecim METEOpONOTHSUIBIK CTAHITAS TOPAOBIHBIH MONIMETTEpl Taima-
TmaHeUIE [ 1-5].

1986-2020 >xpinap apansirbinga PITI «Kasruapomer» yiHBIMBIHBIH AKMOJIA OOJIBICH ayMaFbl OOWBIH-
ma Actana, Atbacap, Apmaibl, bankamuao, Eriamiken, Ecin MeTeoponorusiiblk cTaHIHS TOPaOBIHBIH
JKayBIH-IIANIBIH ~ MAJNIMETTepl mnaiinananeiinel. JKYMBICTBI OpBIHIAAy OapbIChIHIA METEOPOJIOTHSIA
KOJIIAHBIIATBIH CTATHCTHKAIIBIK €CENTEeY 9/iCTePl KOINAHBUIIBI.

3epTTeyniH MaTepuajggapsl MeH JaicTepi. AKMoNa OOJBICHIHAAFBI JKAyBIH-IIANIBIHAAPABIH 9P
YaKBITTHIK KE3€HJETI Tapally epeKIIeNiKTepiH KapacThlpbliagsl. KasakcTan KnuMarel NIYFbUT KOHTUHEHT-
TimiriMmen cunarranaabl. On MayChIMHAH MayChIMFa aybICYbIHIA KaTThl aybITKYyBIH/A, ayaHbIH KYpFak-
TBHIFBIH/IA KOHE KaybIH-IIAIIBIHHBIH a3 OonybiHaa Oalikanansl. KinmumarTeiH KypeitybiHIa JKepopTa TeHisi,
ApxTuka, ATIaHT MyXuTHI )oHe OpTa A3usamaH KeJIeTiH aya MaccallapbIHBIH THTI3ep yiieci eTe 30p [6-8].

— 4) ——
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Kenreren ka3zipri ke3zeri 3epTTey >KYMBICTapbIHA KIMMATTHIH >kahaHIBIK €3repyl aHTPOIMOTEH/IIK
OpEeKeTTEP PETiHIe KapacThIPhLIaabl. ATal aiTKaHaa, COHFRI 20-30 KeUTHapaarsl KIMMATTHIK TCHICHITHSI-
JlapJpl aHTPOTIOTeHI (akTopyiap ecebiHe >kaTKbi3yra Oonazpl. Kazakcranma KaybIH-IIANIBIHAAPIABIH
e3repy TeHACHIMACHIH 3epTTey aKTyalbabl 00BN OTHIp [9].

1-kecte — 1986-2020 xputgap apaibIFbIHIAFE KAy bIH-IIAIIBIHHBIH OPTAIla )KBULIBIK MOJIIEPiHIH
KapacTHIPBUIFaH CTaHIUsIIAp OOMBIHIIA Tapalybl, MM

Cranuus 1 II 1II v \% VI VII Vil IX X XI XII Kbt
Acrana 17,9 | 16,5 | 19,8 | 22,0 334 39,8 55,6 30,4 21,1 25,8 28,4 24,4 | 335,1
Art6acap 20,1 | 17,1 | 19,0 | 19,9 29,8 38,2 52,4 29,5 20,3 23,4 21,4 23,5 | 314,6
Aprmansr 16,6 | 154 | 17,4 | 22,0 35,2 39,8 52,8 31,3 21,8 26,2 24,7 20,5 | 323,6

Bankammno | 26,5 | 209 | 253 | 254 | 392 | 414 | 72,1 | 433 | 255 | 32,9 | 31,9 | 285 | 4129
Erimgiken | 21,2 | 20,5 | 17,9 | 184 | 263 | 34,0 | 442 | 285 | 20,6 | 232 | 255 | 242 | 3045
Ecin 145 | 11,5] 151 | 193 | 349 | 338 | 49,9 | 27,9 | 180 | 21,9 | 21,1 | 183 | 286,1

l-kecte Kepin OTHIPFaHBIMBI3NAM, >KAyBIH-IIANIBIHHBIH MaKCHMyMbl ballkalmmHO CcTaHIMSICHIHIA
Oaitkanran. JKaysIH-THameH MeamepiHin MoHi 11,5-72,1 MM apaibIFpIHAa ©3repreH. MakCUMyMBI TIiTIe
alipIHa KeJiel, OHbIH MOHI 72,1 MM T€H, MUHUMYMBI aKlaH aliblHa calikec kenemi, 11,5 MM TeH. JKbUiabik
JKaybIH-INAIBIH Memepi 412,9 MM KyparaH. AcCTaHa CTaHIMSACHIHIA KAYbIH-IIAMIBIHHBIH MaKCUMYMBbI
IIiyje ablHa KeNreH, MoHi 55,6 MM TeH. A MuHUMYMBI 17,9 MM KaHTap alibiHna OalikanraH. JKbUIIBIK
KaybIH-TIAIIBIH Memmmepi 335,1 MM KyparaH. ATOacap CTaHIIMSACHIHAA MaKCUMyMBI MIUIIE aWbIHAA
52,4 MM, a1 MHHAMYMBI aKmaH aibiHga 17,1 MM OonraH. JKbUTABIK jKaybIH-IIAIIBIH Memepi 314,6 MM
OonraH. Erinmiken cTaHIUSACHIHAA YKaybIH-IIAMIBIHHBIH MaKCHMaJlbIbl MOJIIEpi mIiiae aibiHna 44,2 Mu,
MHUHAMYM MoHI KaHTap aierama 20,5 MM 00JFaH, KBUIABIK KaybIH-TAamTeH Memepi 304,5 MM. Apmaisl
CTaHIMSACHIH/Ia MAKCUMYMBI IIIiJIjIe alibiHaa OaliKkaaraH, MoHI 52,8 MM, MUHUMYMbI aKkaH aibiHaa 15,4 Mm
teH. JKburneik Memmiepi 332,7 MM Oosirad. JKaybIH-IIAIIBIHHBIH MUHUMYMBI Ecin cTaHnmschiHzIa
Oaitkanran. MyH/a JKaybIH-IIAIIBIH MeJIIepiHiH MoHi 11,5-49,9 MM apansiFeiHIA 63repreH. MakCUuMyMBI
49,9 MM miie aibIHIa, MUHUMYM MOHI aKIlaH aifblHa colikec KeareH. JKbULIBIK KaybIH-IIAIIBIH MOJIIICP]
286,1 MM TeH. JKaybIH-IIANIBIHHBIH MaKCUMYMbI bBallkalllMHO CTaHIUSACHIHAA, MUHMMYMBI Ecin craH-
nusChIHAa OaiikanraH. JKaimbl KapacTHIPBUIFaH CTaHIMSJIApIA JKaybIH-IIAMIBIHHBIH Tapanybl OipKeKi,
SIFHA MaKCUMYMBI OapJIbIK CTaHIIAsIIApAa KaHTap ailbIH/IA, Al MUHAUMYMBI [T albiHa COMKEC Keei.

Kapacteipsutbin oTsipran cranmusuiapaa 2003-2020 xbimap apalibIFbIHIAFBl KaybIH-IIAIIBIHHBIH
opTaliia *bUIIBIK MOJIIepi KYpiciHiH rpaduri Typrei3puas (1-cyper).

KaybIH-mIamIbIH
MM
80,0 1
70,0 4
60.0 1 === AcTaHa
50,0 - =fli— AtGacap
e A
400 1 PpLIATBI
i
30,0 1 BankamuHo
== EriHmiken
20,0 A
=®—Ecin
10,0 1
0,0 T T r T T T T T T T r "
I I I IV vV VI VIVIIIX X XI XII
aitmap

1-cypet — 1986-2020 >kpu1aap apaibIFbIHAAFEI XKaybIH-ITaITBIHHBIH
opTaia XbUIIBIK MeJIIIepi OOHBIHIIA TapaTysl
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l-cyper kepcerinrenzicii, AkMoina OOJBICBIHBIH bankalniMHO CTaHIMSCHIHAA JKAybIH IIAIIbIHHBIH
MaKCUMyM MOHJIEpi ka3 aijapblHa Typa Keieli. AJ, MUHIMYMBI KbIC aiilapbiHa coiikec KelreH. AKMoma
OOJIBICHIHBIH OapJIBIK CTAHITHUSIAPBIHBIH MaKCHMaIbIBl MOHIEPI HIUIIe aiblHa cofikec Kenemi. AcTaHa,
Apmanel, Eringiken sxone Ecin craHIMsUIapbIHBIH MUHUMYMBI KbIC alibIH[IA, SIFHU KaHTapja OalKaJraH.
An AtGacap CTaHIIMSCHIHBIH MUHUMYMEI aKIaH aifbIH/a OaliKasaraH.

Kapacteipbuisin oTbiprad cTanuusiapaa 1986-2020 xpligap apaibIiFbIHIAFbl JKaybIH-ITAITBIHHBIH
KOTDKBUIIIBIK MOJIIIIEPiHIH Tapaly KapTa-CXeMachl ChI3bUIIBI (2-cyperT).

= T B
AKMOJIA OBJIBICBIHIATBI \ ¥ g __f"fCCE'::"‘ AT —d
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2-cypet — AKMoIna 00JIBICEl MeTeOCTaHIMAIapbIHBIH 1986-2020 30K, jKaybIH-IIAIIBIH TapalybIHBIH KapTa-CXeMachl

2-cyper KepceTiren e, AKMona 00JIbIChI METeOCTaHIMSIIAPBIHBIH 1986-2020 0K, jKaybIH-IIAIIBIH
TapalybIHBIH KapTa-cxemachl OepinreH. bynm kapra-cxema ArcGis OarnmapiamMachiMeH WHTEPIIONSALUSIAY
apKBUTBI JKacaimelHIBl. KapramaH kepinm TypraHBIMBI3AH, AKMOJAa OOJBICHIHBIH COJITYCTIK OeliriHeH
OHTYCTIK-OaThIC aifiMarbiHa JEHiH JKaybIH-IIAIIBIH Tapaxy MeJepi a3aifaHIblFbIH OaliKall aaaMbi3.
YKanmer 6izne Oyl KapTanap MHTEPIONANUSIAY SICIHIH JQIIITiH aHBIKTay MakcarbiHna KazakcTaHHBIH
JKaybIH-IIAIIBIH KaPTaChIMEH COWKECTEHMIPLIII, COUKECTIK aHBIKTAIIIBI.

Axmona 001bicbl MemeoCcmaHyUALAPbIHOAEbl HCAYbIH-UAUIBIHHBIY, MAPATLYbIHbIY CMAMUCIUKATIbIK
kepcemxkiwmepi. Kazipri ke3lieri KentereH 3eprreylieplie KIMMaTThIH kahaHAbIK e3repici aHTPOIOTEH TIK
OpeKeTTep peTiHAe KapacThIpbUIanbl. ATanm adTkaHma, coHrbl 20-30 Xpmmapmarbl KIUMATTHIK TEHACH-
IUsTIApIbl aHTPOTIOTEeH I (haKkTopiiap ecebiHe JKaTKpI3yFa Oonamel. KazakcTanaa jkaybIH-TIANTBIHIAPABIH
e3repy TCHICHIIMSICHIH 3€PTTECY aKTyalb/bl OOJIBIN OTHIP JKOHE YKAybIH-IIAIIBIHHBIH ©3TEPTillITIK CUMATHIH
3epTTey YIKEeH KBI3BIFYIIBUIBIK TyIbIpanbl. HeriziHeH e3reprilrik Kejeci CTaTUCTHKAIBIK CHIaTTaMa-
JapMeH CUNAaTTajalbl, aTan aiTcak: aHOMAJHs, OpTalla KBaJAPATTHIK ayBITKY >XKOHE METEOPOJIOTHSIIBIK
AIIEMEHTTIH TapaTyblH CHIIATTANTHIH aCHMMETPHSL, 3Kcuecc koddduiuentrepi [10].

JKaybIH-IIAIIBIH ©3TepriliTiriHiH HETi3rl MaHBI3Abl CHUNAaTTamajlapbl peTiHIAEe opTalla KBaApaTThIK
aybITKy, aCUMMETpPHsI OHE JKCIIECCTIH TaHIamallbll MOHICPIH CTAaTHCTUKAJBIK Oaranay KOJIaHBLIaIbI
JKOHE KaJBIIITHl Tapaly acHMMETPHsi MEH DKCIECCTIH HONIIK MoHAepiMeH cumartaiansl. OpTama
KBaJIPaTTHIK aybITKY TOMEHETI (JOPMYJIaMECH aHBIKTAJIA/IbI:

o =\[Ex-x)?1/N. (1)
An acumMeTpust KodppuuueHTiH (Ag) Keneci popMyia apKbUIbI ecenTeimis:
As= [X(xi—x )]/ (N-d°). 2

— 4) ——
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Okcuecc k03 duieHTiH ochl (hopMyIia apKBLIBI TA0aMBbI3:
Ex = {[X(x = x)'I/(N-ah)}, 3)

MYHJIaFbl ' — TOPT JOPEXKeIli OpTalIa KBaApaTThIK aybITKY; (X — X )* — sKaybIH-IIANIBIHIAD AHOMATHSACH]
JKUBIHTBIFBIHBIH 4-1opexeci; N — jarmaimap eI sKajIbl CaHbL.

Bapuanus koadduimenTi BaprausHbIH CaTBICTRIPMANbBl KOPCETKIITEpiHiH Oipi OONBIN TaObLIaIbI
JKOHE OJI MaibI30eH ecenreniHeni. by kepceTkim opraiia KBaIpaTTHIK aybITKYABIH OpTalla apupMeTu-
KaJIBIK IIaMaFa KaTbIHACHI apPKbUIbI aHBIKTAJIa Ibl:

Cy= [0k ]-100%, 4)
MYHJIaFbl G — OpTallla KBaAPATTHIK ayBITKY; X — OpTaima apupMeTHKaIbIK mamal[2].

2-xecte — 1986-2020 xpurgap apaibiFbIHIaFbl ACTaHa METEOCTAHIUSICHIHIAFbI
JKaybIH-IIAIIBIH TAPATybIHBIH CTATHCTUKAIIBIK KopceTKimTepi [16]

Aitnap D c Ag Ex Cy
Kanrap 99,5 10,0 1,2 2,4 55,8
Aknan 81,0 9,0 1,0 1,1 54,4
Hayps13 1294 11,4 0,7 -0,3 57,4
Cayip 158,7 12,6 0,6 -0,4 57,2
Mawmbip 4827 22,0 1,6 3,1 65,8
Mayceim 701,3 26,5 0,9 0,5 66,6
inge 11154 334 0,8 0,1 60,0
TambI3 513,0 22,6 0,8 -0,4 74,4
Keipkyiiex 150,4 12,3 0,5 -0,1 58,0
Kazan 258,5 16,1 1,1 1,3 62,3
Kapamra 196,2 14,0 0,1 -1,0 49,4
JKentokcan 140,9 11,9 0,2 0,0 48,7

2-KecTe KopCceTUIreH e, AcTaHa CTaHIUACHIHAA KaybIH-TIANTBIHHBIH Tapainy aucrepcusichl 81,0 MmeH
1115,4 apansirpiHaa, an opTamia KBaIpaTThIK aybITKysl 9,0 MeH 33,4 apanblFblHAa OOJNFaH, KOIDKBUIIBIK
JKayBIH-IIAIIBIH MAIIMETTEPIiHIH OpTalla MOHIHEH MIallbIpayblH KepceTeni. AcuMMeTpus Ko3(QuimeHTi
MOHJIEpi OH TaHOAJIBI KYIITI aCHMMETPHUS MEH KE3ICHCOK TapaiyablH OalKalFaHBIH KepCceTell, dKCIece
KOA(GUITMEHTI Tapaly IIBIHBIHBIH TETiC JKOHE Ke3JIEHCOK TapalyMeH KaTap OH TaHOAabl YIIKIpP IIBIHIBI
TapanynapaslH OonybiH Oinaipeni. Bapwanus koadduumenti 48,7 xone 74,4 apanbifbiHAa OOJIFaH,
KaTapJIbIH ©3repyIIiTIri )KOFapbl OOIFaHBIH KOPCETE .

3-kecte — ATOacap MeTEOCTaHIMSACHIH/IAFbI JKay bIH-IIAIIBIHHBIH TapaJIybIHBIH CTATHCTHKAIIBIK KopceTKimTepi [16]

Aitnap D c Ag Ex Cy
Kanrap 115,9 10,8 0,1 -0,6 53,6
Axknan 155,9 12,5 1,4 2,8 73,0
Hayps13 130,6 11,4 0,4 -0,8 60,2
Coyip 151,3 12,3 0,4 -0,8 61,9
Mawmebip 351,6 18,7 0,8 0,6 62,9
Mayceim 798,6 28,3 1,9 5,7 73,9
inge 1100,8 33,2 1,0 0,9 63,3
Tambi3 496,4 223 1,3 1,1 75,6
Keipkyiiex 199,8 14,1 0,9 0,0 69,5
Kazan 189,4 13,8 1,2 2,5 58,9
Kapamra 115,1 10,7 0,5 -0,2 50,2
JKentokcan 174,6 13,2 0,5 -0,4 56,2
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3-kecte 3 kepceriarenneii, Ardacap cTaHIMACHIHAA KaybIH-IIAIIBIHHBIH Tapany nucnepcusicsl 115,1
neH 1100,8 apanbirpiHaa, oprama KBaApaTThIK aybITKybl 10,7 MeH 33,2 apanpiFbiHna OOFaH, SFHU Oap
KOIDKBUIIBIK JKAayBIH-IIAINIBIH MONIMETTEPIHIH OpTalla MOHIHCH MIAINbIpayblH KepceTell. ACHMMETpHUs
KOX(PGUITMEHTI MOHIEPl OH TaHOA bl KYINTI acUMMETpHUS MEH Ke3JCUCOK TapallyablH OaliKaJFaHbIH
kepcereni. Dkcuecc K0d(D(GUIMEHTI Tapaly LIBIHBIHBIH TETIiC JKOHE Ke3ACHCOK TapalyMeH Karap OH
TaHOAIB! YIIKIp IIBIHABI TapanyiapislH OonybH Oinmipemi. Bapwamms xoaddunmenti 50,2 xoHe 75,6
apaibIFbIHIA OOJFaH, SIFHU KaTapIblH e3repyIIUTiri )KOFapbl O0JIFaHbIH KOpCeTeIl.

4-kecTe — ApIIaibl METEOCTAHIIUSCHIHAAFBI KAy bIH-IIAIIBIHHBIH TapaTybIHBIH CTaTUCTHKAIIBIK KopceTkimTepi [16]

Aiinap D c Ag Ex Cy
Kanrap 88,1 9,4 0,2 -0,5 56,7
AKnaH 72,3 8,5 -0,1 -0,8 55,3
Haypsi3 129,8 11,4 0,7 -0,1 65,6
Coyip 194,9 14,0 0,1 -0,9 63,6
Mawmeip 581,9 24,1 0,7 0,4 68,5
Maycbim 830,1 28,8 0,5 -0,3 72,3
inge 1330,2 36,5 0,9 0,8 69,1
Tambi3 800,9 28,3 2,1 6,6 90,4
Keipkyitek 153,8 12,4 -0,1 -0,8 56,9
Kazan 274,1 16,6 0,1 -0,8 63,2
Kapamia 177,5 13,3 -0,1 -0,4 54,0
JKenrokcan 113,7 10,7 -0,4 -0,7 52,1

4-kecTe KopceTUIreHIel, ApIuaibl CTaHIHMACHIHAA >KaybIH-IIAIIBIHHBIH Tapany Jucrepcusicel 72,3
nieH 1330,2 apanbIFbiHIa, a1 OpTamia KBaapaTThIK aybITKYH 8,5 nieH 36,5 apanbiFbiHIa OOJIFaH, SSFHA OJap
KOIDKBUIIBIK JKayBIH-NIANIBIH MOIIMETTEPIHIH OpTallla MOHIHEH IIaIlbIpayblH KepceTemi. AJl BapuaIus
koadurmenti 52,1 sxone 90,4 apanbiFbiHAa OONFaH, SFHU KaTapblH €3repYLIUITi dKOFapsl OOIFaHIbIFbIH
KepceTesi.

5-xecte — bajkalmHO MEeTeoCTaHIMSIChIH/IAFbI JKay bIH-IIAIIBIHHBIH TapalyblHbIH CTATUCTHKAJIBIK KopceTkimrepi [16]

Aiinap D c Ag Ey Cy
Kanrap 195,9 14,0 0,4 -0,1 52,9
Aknan 114,6 10,7 0,8 1,6 51,1
Hayps13 254,1 15,9 0,4 -0,9 62,9
Cayip 199,7 14,1 0,3 -0,8 55,7
Mawmsip 595,6 24.4 0,6 -0,6 62,3
Mayceim 9439 30,7 1,7 3,6 74,3
inge 1853,6 43,1 1,2 1,4 59,7
Tambi3 1220,5 349 1,2 0,6 80,6
Keipkyiiex 258,9 16,1 0,8 -0,1 63,1
Kazan 332,4 18,2 0,4 -0,8 55,5
Kapamra 286,1 16,9 0,9 0,8 53,0
JKenrokcan 2327 15,3 0,1 -1,0 53,5

5-xecte kepcerinrenneil, bajkamMHO CTaHIMACHIHAA KAaybIH-LIIAIIBIHHBIH Tapanxy AUCIIEPCHUACHI
114,6 men 1853,6 apanbIFblHIa, all opTalla KBagpaTTHIK aybITKybl 10,7 OeH 43,1 apanbiFbiHia OonFaH,
AFHH OJlap KOIDKBUIIABIK JKaybIH-LIAIIBIH MONIMETTEPiHIH OpTalla MOHIHEH IIAaIIbIpayblH KepceTeli.
Acuvmmetpus Kod(DUITHEHTI MoHAEpPI OH TaHOANBl KYIITI aCHMMETPHS MEH KE3ICHCOK TapailyIblH
OaifKaJFaHbIH KepceTei. AJl 3KcIiece KOAQPHUIIMEHTI Tapay IIIHBIHBIH TETIC JKoHE Ke3/ICHCOK TapalyMeH
KaTap OH TaHOaJbl YIIKIp WIBIHABI TaparyiapaslH 00mybiH Olngipeni. Bapuanus koadduuumenti 51,1 sxoHe
80,6 apanbIFpIHIa OOJFaH, SFHU KaTapAblH ©3TepYIILIITi )KOoFaphl OOJIFaHBIH KOPCETE/I.
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6-kecte — EriHikes MEeTeoCTaHIMSIChIHAAFbI JKay bIH-IIAIIBIHHBIH TapalyblHbIH CTATUCTUKAJIBIK KopceTkimrepi [16]

Atimap D c Ag Ey Cy
Kanrap 167,0 12,9 1,1 2,5 61,0
Aknan 176,5 13,3 1,4 2,1 65,0
Hayps13 153,5 12,4 0,8 0,6 69,1
Cayip 108,7 10,4 0,7 0,3 56,7
Mawmsip 280,8 16,8 1,4 2,4 63,7
Maycsim 5425 23,3 0,9 1,2 68,5
[inme 821,9 28,7 1,8 4,1 64,8
Tamb13 588,1 243 1,8 3,8 85,2
Keipkyiiek 252,1 15,9 1,2 0,7 77,1
Kazan 191,1 13,8 1,5 3,8 59,5
Kapamia 202,6 14,2 0,5 -0,4 55,8
Kenrokcan 169,8 13,0 0,2 -0,8 53,9

6-kecTe KepceTuUIreH e, Erinaiken cTaHIMACHIHAA KaybIH-IIAIIBIHHBIH Tapairy mucrtepcusce 108,7
MeH 821,9 apanbIFbIHIa, all OpTaia KBaAPaTTHIK ayeITKysl 10,4 mieH 28,7 apaibIiFbiHAa OOJIFaH, SIFHA OJap
KOIDKBUIIBIK JKaybIH-IIAIIBIH MOJIIMETTEPiHIH OpTalia MOHIHEH MIambIpayblH KepceTedl. ACUMMETpHS
Kod(pUIMEHTI MoHIEpl OH TaHOAmbl KYINTI acHMMETpHUS MeH Ke3JIeWCOK TapallydblH OaiiKarraHbIH
KepceTemi. An 3kcriecc Ko3(pPUIMeHTi Tapaxy MIBIHBIHBIH TETIiC JKOHE KE3ACHCOK TapalyMeH Karap OH
TaHOANbl YIIKIp IIBIHABI TapalyjiapAblH OomyblH Oinumipeni. Bapuanus xosdounmenti 53,9 xone 85,2
apaibpIFbIHAA OONFaH, SIFHU KaTapblH ©3repyLIUIiri )KoFapbl O0JIFaHbIH KepceTe .

7-xecte — Ecill MeTeOCTaHIMACHIHAAFbI KAy bIH-IIAIIBIHHBIH TapaayblHbIH CTATUCTUKAIBIK KopceTKimTepi [16]

Aiimap D c Ag Ey Cy
Kanrap 71,3 8,4 0,4 -0,5 58,4
AKnan 38,6 6,2 0,8 0,6 54,0
Hayps13 100,7 10,0 0,9 0,2 66,7
Cayip 116,6 10,8 0,4 -0,5 56,1
Mawmsip 451,0 21,2 0,6 0,1 60,8
Mayceim 820,3 28,6 1,8 3,5 84,8
[inme 788,3 28,1 0,4 -0,8 56,3
Tamb13 390,8 19,8 0,6 -0,7 70,7
Keipkyiiek 128,8 11,3 0,4 -1,0 63,1
Kazan 155,2 12,5 0,5 0,5 56,8
Kapamra 112,7 10,6 0,5 0,5 50,4
JKenrokcan 73,9 8,6 -0,2 -1,0 47,0

7-kecte kepceTinrennei, Ecin cTaHnMsAChHIA jKaybIH-IIANIBIHABIH Tapally Jucrepcusichl 38,6 MeH
820,3 apanbIFblHIa, aj OpTalia KBaJIpaTTHIK aybITKybl 6,2 MeH 28,6 apanblFblHIA OOJIFaH, SFHU OJlap
KOIDKBUIJBIK JKAYbIH-IIANIBIH MOJIIMETTEPIHIH OpTalla MOHIHEH MIallbIpayblH KepceTedi. ACUMMETpHs
KodpUIMEHTI MoHIEpl OH TaHOAmbl KYINTI acHMMETpHUS MEH Ke3JIeWCOK TapallyJblH OaiiKalFaHbIH
KepceTemi. An 3kcriecc Ko3(pQUIMeHTi Tapaxy IMIBIHBIHBIH TETIiC JKOHE KE3ACHCOK TapalyMeH Karap OH
TaHOAJIBI YIIKIP IIBIHJBI Tapadyap/IslH 001ybiH Olnaipeni. Bapuaius koaddunmenti 47,0 sxone 84,8 apa-
JBIFBIHAA OOJIFaH, SIFHU KaTap blH ©3TePYIILIIri >KOFapbl OOJIFaHBIH KOPCETEI.

Axmona 001biCbl  MemeoCmaHYUAIAPbIHOAZbL  AMMOCHEPANBIK,  HCAYBIH-UUAUBIHHBIY  Ipi  aHOMA-
nusnapvl. COHFBI JKBULIAPHI KaybIH-IIAIIBIHAAPFA SPTYPIIi d/icTep apKbUIbI OoJpKaynap xacay OipHerie
ecere KSHUIICH I, CONl YIIiH Ka3ipri Ke3lle CHHOITHUKA-CTATUCTHKA OaFbIThl KapKBIHIBI JaMy YCTiHIE.
HerizineH opTypii KapKbIHIABUIBIKTAFBI KaybIH-IIANIBIHHBIH TapallyblHBIH KalTalaHYIIBUIBIFEI, COHBIMEH
KaTrap JKayblH IMAIIBIHHBIH CHHONTHKAIBIK >KaFmaiimapblH TEPEHIPEK KapacTHIPY JKaybIH ITAIIGIHHBIH
TaIIIbBl HEMEeCe bUTFAIIBI OOy KaFdaiIapblH aHBIKTANUIBI.
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Bip cumar ymrin R; a3, koHe OHBIH BIKTHMAIABUIBIFBIH OimyiMi3 KaxeT P %. R; — onm sxaybsIHHBIH
JKayybIHa OailIaHBICTHI YIII TPaaliUsAaH KABIITACAAbI: TAIIIbI, KAJIBIITH )KOHE aca bUIFaIIbI.

JKaybIH ITanmIsIHHBIH TaMIIbl 00Ny JKaFmaaibl — xkayslH Memmiepi 80 %-maH a3 Tycce, KaJbIITHI JKaf-
nmait — 80-120 % apaneiFel, aca BUTFAIILI JKargail — sxayslH Medmiepi 120 %-maH Korapbl OoJbIm Ta-
OBLIAIBL.

JKaybIH-mambIHAAPIBIH TANIIBUTBIK, KAJBINITHL JKOHE aca bUIFANABl allapbhlH aHBIKTAa Taly YIIiH
JKalmbuTaMa KaOblIIaHFaH KiKTeMe KOJIaHbUIFaH:

Ri/R" 100 %, %)
MyHZAarbl R; — Oenrimi Oip aif yIIiH TYCKeH j>KaybIH-IIAlIBIH Memepi, MM; R — Oenrini aif yuriH xaybiH-
MIAIIBIHIAP IBIH OpTalla KOIDKBUIABIK Metiepi, MM [11-14].

Axmorna oONBICHI OOWBIHIIIA OCpPUITeH KBUIAAp AapalbIFBIHAAFEl METECOCTAHIFUIAPAAFEl JKAyBIH-
IIANIBIHHBIH TaTIlbl, KAJBIITHI KOHE aca bUIFaJIIbI IIaMaTaphIHbIH Taaybl 8-11-kecrenepae Oepiiarex.

8-kecTe — KLICKLI Me3rinin[eri JKaybIH-ITAIIBIHAAPABIH TaIlllllbl, KAJIBIIITHI )KOHE aca blUIFaJIAbl )XblUIAaPbI

Tamnmisr

KanbimTet

Aca bUTFaJIIbI

XKenrokcan

1992, 1998, 1999, 2001, 2003, 2005, 2007
2008, 2009, 2011, 2016, 2017, 2018, 2020

1988, 2010, 2014

1986, 1989, 1991, 1994, 1995, 2000, 2004,
2006, 2013, 2015, 2019

Kanrap

1994, 1995, 1996, 1998, 2003, 2004, 2006,
2008, 2011, 2012, 2019

1988, 1999, 2001, 2007, 2015,
2016, 2017

1987, 1991, 1997, 2002, 2013, 2020

Aknan

1986, 1988, 1991, 1992, 1995, 1997, 2003
2005, 2009, 2010, 2012, 2015, 2016, 2018

1993, 2017

1994, 1998, 2000, 2001, 2002, 2004, 2007,
2019, 2020

JKentokcan aitbiHa yKaybIH-IIANIBIH MOJIIICPIHIH KaJIbIITHI KaFAaibl 3, TAMIIBLIILIK 14, aca bIIFAJIIbI
KBUTIAPABIH caHbl 11-Te TeH, SIFHM KaJbINTHl JKOHE aca BUIFANIBl JKaFJalJapblHbIH CAHBIHAH TAIlIIbI
JKarainapabiH caHbl O0ackiM OonraH. KaHrtap aiiprana Tammsr 11, KadpmTsl 7, al aca bUIFAIIBI KBUIIAD
caHbl 6, SFHU KaHTap albIHIa TAIIIbl KBIIIAp caHbl O0ackiM OOJFaH. AKIaH albIHIAa TaNIIBUIBRIK 14, aca
BUTFAJIIBI KBULIAP CaHBI 9, all KAJBINTHI XKbULAAp a3 Oaiikanran 2. Hotmwkecinne kpic mesrutinae Kazak-
CTaHHBIH COJNTYCTITiHAE KapacThIpbUFaH 6 cTaHmus OoibrHma 1986-2020 Kplmap apanbFbIHIA KAYBIH-
IIAITBIH OTe a3 KayFaHbIH aiTyFra Ooab.

9-kecte — KoxTeM Me3riiHAeri xaybIH-IIalIbIHAAPABIH TaIIIBUTBIK, KAJIBIITH )KOHE aca bUIFaJIIbl KBUIIAPHI

Tarmsl Kanpintet Aca putranael
Hayps13
1986, 1987, 1988, 1989, 1991, 1992, 1995, 1999 1990, 1993, 2002, 2005, 2008, 2010, 2012,
1996, 1997, 1998, 2000, 2006, 2007, 2020 2013, 2018
Coyip

1987, 1989, 1993, 2006, 2013, 2016, 2018,

1986, 1988, 1991, 1994, 1995, 1997, 1999,
2001, 2005, 2010, 2011, 2012

2000, 2002, 2014

2020

Mawmsip

1990, 1991, 1996, 1998, 1999, 2001, 2004,
2008, 2010, 2014, 2019, 2020

1992, 2006, 2013, 2018

1988, 1989, 1995, 1997, 2000, 2005, 2009,
2015

9-kecTe KOKTEM ME3TiUTIHICTI JKayblH-IIANIBIHHBIH TAMIIBUIBIK, KAJIBIITHL KOHE aca BUTFaJIbl KbIJ-
JIapbIH Kepe ajaMmbl3. EH aJibIMeH HaypbI3 alblH/a, KaJdbINThl 1, TammbuiblK 14, aca bUIFaAJIbI KbUIIAP-
IbIH caHbl 9 TeH. bynaH HaypbI3 aiibIHIa KaybIH-IIAIIBIHHBIH TaIIbl 00MFaHbIH KepeMis. Coyip aibiHaa
JKayBIH-IIAIIBIH MOJIIIICP] Tallllbl )KbUIAP CaHbl 12, KaNbINThI )KBUIAP CaHbI 3 TeH OOJIFaH/BIFBIH, all aca
BUTFAJIIBI JKBUIIAP CaHBI 8 TeH OoFaHbIH Kepe anambl3. Coyip ailbIHIa TamIIbl XbUIIap OachkiM OOJFaH.
MameIp aifbIHIa TaMIIBUIBEIK 12, aca BUTFAIIBI XKBUIAAP CAaHBI 8, all KaJIBIITHI XKbUIAAp a3 OalKaIbII, SIFHA
4 Tten OonraH. HoTmwkeciHge KOKTeM ME3TUTIHIH caylp >KOHE MaMblp aliapblHIa KaybIH-IIAIIbIHHBIH
HOpPMAaJIaH aybITKbIFaHBIH KOPEMI3.

— 4 ——
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10-kecte — JKa3rpl Me3riniHaeri xKaybIH-IaIBIHAAP/IBIH TAMIIBUIBIK, KBTI KSHE aca bIIFaJI/Ibl )KbUIIAPhI

Tarmsr Kansimtel Aca purFaIIIBl
Maycsim

1987, 1988, 1990, 1991, 1994, 1997, 2004, 2007, 2008, 1996 1999, 2000, 2002, 2006, 2011, 2016,
2009, 2010, 2012, 2014, 2017 2018

[inme
1986, 1989, 1995, 1996, 1997, 1998, 1999, 2000, 2002, 2005 1987, 1990, 1993, 1994, 2001, 2008,
2004, 2006, 2010, 2015, 2018, 2019 2011, 2013, 2014

Tamb13
1986, 1989, 1991, 1997, 1998, 1999, 2002, 2003, 2006, 1988 1992, 1993, 1994, 2001, 2004, 2005,
2007, 2008, 2010, 2011, 2012, 2014, 2015, 2016, 2017 2013, 2018

10-kecTe ka3 ME3TUTIHJETI JKaybIH-IIANIGIHHBIH TAIIBI, KaJIBIITHI JXOHE aca BUIFAIJBI JKbULIAPBIH
Kop€ ajlaMbI3. AH}ILIMCH MayChbIM aﬁblHI{a, JKaybIH-1IIAIIbIH MGJ'H_[IepiHiH KaJIBIIITHI TapaJiraH KXblJIJap CaHbl
1, Tanmel OOJFaH KbUIAAp CaHbl 14, a aca BUIFANABI KbUIAAPABIH CaHbl 7 TEH, SFHU KapacThIPBUIFaH
6 craHIUs OOWBIHITA MAayChIM albIH/IA KAayBIH-IIANTBEIH MOJIIEPIHIH TaIIIbl JKaFaaiaapsl 0ackiM OOJFaH.
[linme afiplHaa TAIIIBI KBULIAP CaHbI 15, KAIBINTHI KBUIAAP CaHbI 1, all aca BUFAJIIBI KbIJIAAP CaHbI 9.
Ilinme aifpiHma Tammibl KeUAap OackiM OonFaH. Tambl3 aiiblHAA TANIIBLUIBIK KbUITApbl 18, aca an
KaJBINTHI XKbULAAP a3 OalikanraH, srHU 1. BynaH TaMbi3 aiiblHIa KayblH-IIANIBIHHBIH ©T¢ a3 MeJIIep/c
KayFaHbIH Kepyre Oomajpl. HoTkeciHe ka3 Me3TiTiH/E JKaybIH-IIAIIBIHHBIH HOPMaJIaH aybITKbIFaHBIH
KepeMmis.

11-kecte —Ky3 Me3TimiHIET] KaybIH-IIAIIBIHAAPBIH TAIIIBUIBIK, KTBIITHI )KOHE aca bUTFAIbI KbUIIAPHI

Tarmmsr KanpinTe Aca putranabl
Keipkyiiex

1986, 1991, 1997, 1998, 1999, 2002, 2004, 2005, 2003 1987, 1990, 1994, 1995, 1996,

2007, 2009, 2010, 2012, 2013, 2015, 2017 2014, 2016, 2019, 2020
Kazan

1987, 1988, 1991, 1993, 1994, 1997, 1998, 1999, | 1986, 2000, 2003, 2009, 2011, 1989, 1995, 2001, 2004, 2006,

2002, 2005, 2010 2012 2014, 2015, 2017, 2018
Kapama

1988, 1989, 1991, 1992, 1993, 1995, 1998, 2000, 1990. 1996 1987, 1994, 2001, 2002, 2006,

2003, 2007 , 2008, 2013, 2016 ’ 2010, 2012, 2015, 2019

11-xecTe Ky3 Me3TUTIHAET] *KaybIH-IIAITBIHHBIH TAMIBUIBIK, KaJTBIITH KOHE aca BUTFaJIbl )KbUIAPbIH
Kepe anaMbl3. EH angpiMeH KBIpKYHEK albIHAa, KAJIBINTH KbUIAAp CaHbl 1, TammbUIbIK 15, aca pUIFammbI
JKBUIAAPABIH CaHbl 9 TEH, SIFHU KBIPKYHEK aiblHAa >KAaybIH-IIANIBIH MOJIIICPIHIH TaIIIbl KaFJaiiapbl
Oaceim Oonran. KazaH aifplHAa Tammiel KbUImap caHbl 11, KaNBINTHL XKBUIAP CaHBI 6, all aca BUIFAIIBI
KpUTIAp cauel 9 6onran. Kaszan aifpiHa Tammisl XeIIIap 0ackiM Oonran. Kapamra aifpiHga Tanmisuisik 13,
aca BUTFAJJIBI XKBULIAP CaHBI 9, al KaJbINThI JKbUIAAP CaHbI 2-T¢ TEH OOJFaH, SFHH TaIlIIbl XKbUIIap 0achkIM
oonran. Ky3 mesrimi OofipiHma 1986-2020 xpuimap apanbsiFbiHga KazakcTaHHBIH CONTYCTITiHIE Kapac-
THIPBUTFaH 6 CTAHIHS OOWBIHINA JKayBIH-IIAIIBIHHBIH HOPMaJaH ayBITKBIFAaHBIH KOpyTe 00Jabl.

KopsiTeiHasitaii kene, 1986-2020 »xbiamap apanbirbinna KasakCTaHHBIH CONTYCTITIHAE KapacThbl-
pBUTFaH 6 CTaHIMs OOWBIHINA KAyBIH-IIANIBIHHBIH HOPMaJaH ayBITKBIFAHBIH Kepyre OoNajbl, COHbIMEH
Kara KbIC, KOKTEM, a3 KoHE Ky3 ME3TUIIepIHIe TAIIIbI KbUIIAPIBIH 0achiM O0IFaHbI AaKBIH I

CHHONTUKAJIBIK aHAIU3ED JKYPri3iIeTiH Ke3eHIepAe OYITThUIBIKTBIH CUIIAThl MEH KapPKbIHIbLUIBIFbIH
aHBIKTAy MAaKCaThIHJA CIYTHUKTIK KECKIHAEP/l Tajay 3epTTeliN OThIPFaH aliMaKTa aybIH-IIAIIBIHHBIH
KapKBIHIBUTBIFBI MEH Y3aKTHIFBIH TaJIayIbIH JOIIITIH apTTHIPAIbL.

Temennme kentipinreH keckinmepae 1-4 mminme apaneirbiagarel 06 CI'B (12 car xeprimikTi y.0.)
yakbITBl OOMBIHIIA CIIYTHHUKTIK OeiiHenep kenrtipinreH (3-6-cyperrep) [15].
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3-cypet — 1/07/2020 KyHT1 KOCMOCTBIK TYCipilTiM

3-cypet kepcerinrenzei, 1-mringene KazakcTraHHBIH OpTajblK alMarblH/Ia TOMEHT1 KbICHIM JKYHECiHIH
CYBIK ()POHTBIHA TOH OYJITTHUIBIKTHIH Oy/aK TYPIHIH JIaMBbIIl KeJIe dKaTKaH/bIFbIH Kopyre 00Jaibl.

4-cypet — 2/07/2020 KYHTi KOCMOCTBIK TYCIpiJliM

4-cyper KepceTiUIreHaeH, 2-minaene QUKIOHIBIK KYHE OHTYCTIKKE AEHIH OPbIH aybICTBIPBIN, OYJIT-
TBUIBIK XKYHeci KapKbIH/IbI TaMbIFaH.

—— 48 ——
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5-cypet — 3/07/2020 KyHT1 KOCMOCTBIK TYCIpiTiM

5-cyper kepceTinreHaeH, 3-nrijiene oOIbIC TEPPUTOPHSICHIHBIH YCTIHEH JKbipa aliMarblHBIH OTYiHE
OalIaHbBICTB OYJITTBUIBIKTBIH KaJIbIH XKaHOBIPIIbI alMarbl KaJIbIITACKaH.

6-cypet — 4/07/2020 KOCMOCTBIK TYCIpisliM

6-CcypeT KepceTinreHnei, 4-miingene UUWKIOHHBIH IIBIFBICKA OPBIH aybICTBIPYbIHA OalJIaHBICTEHI,
OYJITTBUIBIK >KYHECiHIH BIKIaJIbl OOJBICTHIH MIBIFBIC aliMaFbIHIA TapajFaH.

KopsiTbinabl. KazakctanHbIH AKMONa OOJIBICHI ayMaFbIHIAFbl JKaybIH-IIAIIBIHIAPIBIH —Tapary
CHUITaTBIH 6 METEOPOJIOTUSUIIBIK CTAHIMS MAJIIMETTepi OOMBIHIIA KapacThIpFaH/ia KeJleciieil KOpbITBIHABLIAP
IIBIFAPBUIABL:
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1. KazakcranHbIH AKMONa OOJBICHI ayMarblHIAA >KAybIH-IIAIIBIHAAPABIH Tapajly CHIaThiH, OHBIH
JKBUIIBIK JKYPICIH 9p Ke3eHJeri MyparaTThIK MOJIMETTepMEH KapacThIphUiabl. KazakcTaHHBIH AKMoIa
0OJTBICHI ayMarblHIA JKAyBIH-TIAMMBIHAAPABIH Tapadybl OIpPKENKi SFHU KaWTalaHyIIBUIBIFBI JKOFaphl. O
3epTTENTeH CTAHIMSIAPAbIH (PU3UKAIBIK KOHE reorpadusIIbIK spalyaHabUIbIFbIHA OainaHbIcThl. JKaybIH-
HIANIBIHIAPBIH COHFBI JKBIIIAPbI apTATHIHBIH KOPEMi3.

2. CcybIK XoHE JKbUTBI KE3EH/IET] KaybIH-IIaITBIHAAPABIH MOJIIIEPiH calbICThIpFanaa, KazakcTaHHBIH
COJITYCTITIHJIE CYBIK Mep3iMIe KaparaH/aa )KbUTbl Mep3iMIe KOII )KayaThIHbI OalKalJIbl.

3. Kapacteipbutein otbipran 1986-2020 >xpuinap apaibiFbIHAAFEl AKMOJA OOJBICEI TEPPUTOPHSICHI
OOWBIHINA YKayBIH-IIAIIBIHHBIH YaKBITTHIK KYPICIHIH CHHONTHKAJIBIK, MPOIEcCTepre OalIaHbICThl KaIBIITHI
IIaMachl aklaH alblHA CaJBICTHIPMANBI TOMEH MOHIHEH WIiN[e aiblHa Kapail eCKEHIH Kepe alaMbl3.
AWNBIK JKaybIH-IIAIIBIH MOJILIEPIHIH OpTalia MoHI 0acka aiimapra KaparaHna >Kasfbl aiiapia »KOFapbl.
Kapacteippurrad KbUIAap apaibiFbIHAA MaKCHMAJbIbl JKaybIH-IIANIBIHHBIH KaWTaNaHyIIBUIBIFRl IS
afieraaa tipkenred. Limne aifsl AkMosa 0OIBICH VIITH €H JKaHOBIPIIBI, )T aKIaH aifbl alTapIIBIKTall Kyprak
ail perinae OaKbpUIAHFaH.
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OCOBEHHOCTHU PACIHIPEJAEJIEHUA OCAJKOB
HA TEPPUTOPUU AKMOJIMHCKOM OBJIACTH

AnHoTanus. PaccMoTpeHbl 0COOCHHOCTH BPEMEHHOTO pachpeseiicHuss aTMOC(EPHBIX OCAJKOB M0 CTAHIUSAM
AxmornuHckoit obmactu ¢ 1986 mo 2020 roxa. M3ydeHre MHOTOIETHIX KOJIeOaHU# aTMOC(HEPHBIX OCAIKOB SBISICTCS B
HACTOSIIee BPeMs OJHOW M3 aKTYaIbHBIX TJ00ANBHBIX 3a/1a4. Bo MHOTHX MCCICIOBAaHUAX TI00aTbHOE U3MCHEHUE
KJIMMaTa TaKXe paccMaTpHUBAaeTCs KakK PE3yJIbTaT XO3SIMCTBEHHOM AesTeNbHOCTU. PaccMOTpeHbl pachpeeneHue
OCAaJKOB IO CE€30HHBIM MEPUOJaM, CTATUCTHICCKHE XapaKTEPUCTUKH IMTOM3ydaeMbIM CTAaHIUSAM, KPYITHBIE aHOMAITUI
aTMOC(EPHBIX 0CAaJKOB U CHHOIITHYECKHE YCIOBHUA paclpeAeNeHus 0caakoB. /i1 Bcex MPHUBEICHHBIX JIET yCTaHOB-
JICHBI HOPMaJTbHBIE, MAJIOBOIHBIE, OYCHD BIIAXKHBIE TOJIBI C aTMOC(EPHBIMH OCaKaAMH.
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FEATURES OF THE DISTRIBUTION OF PRECIPITATION
IN THE TERRITORY OF THE AKMOLA REGION

Abstract. The article discusses the features of the temporary distribution of precipitation at the stations of the
Akmola region in the period from 1986 to 2020. The study of long-term fluctuations in atmospheric precipitation is
currently one of the urgent global tasks. In many studies, global climate change is also considered as a human
economic activity. In this paper, the distribution of precipitation by seasonal periods, statistical characteristics of the
stations under consideration, large precipitation anomalies and synoptic conditions of precipitation distribution are
also considered. For all the given years, normal, low-water, very wet years with atmospheric precipitation are estab-
lished.

Keywords: atmospheric precipitation, anomalies, long-term course of precipitation, liquid and solid precipita-
tion, statistical indicators.
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IIPABWJIA JJISA ABTOPOB

B xypHane myGIMKYIOTCS CTaThH, IOCBAIICHHBIC POOJIEMHBIM BOIPOCaM Ieorpaduueckoil HayKu M I'e0dKo-
JIOTHH, @ TaK)Ke Hay4Hble COOOLICHUS TEOPETHYECKOTO, METOJMYECKOro, 3KCIEPUMEHTAIBHOIO M HPUKIAJIHOTO
XapakTepa, TeMaTH4ecKre 0030pbl, KPUTHYECKUE CTAThbU U PELEH3MH, B TOM YKCJIE B BUJE IMMCEM B peIaKinio, Onuo-
nrorpaduuecKre CBOJKH, XPOHUKA HAYYHOH KM3HU. TEKCTHI cTaTel U IPYTuX MaTepHalioB MOTYT HPEI0CTaBIISTHCS
Ha Ka3aXxCKOM, PYCCKOM WJIM AaHIJIMMCKOM S3bIKaX. Penakumsi NpUHUMaeT Marepuaibl B JIEKTPOHHOM BHIE,
HaOpaHHbBIE B TEKCTOBOM penaktope Microsoft Word, B compoBoxieHHN HASHTHYHOH OymaxkHOW Bepcuu. [loms:
BepxHee U HIkHee — 2,4 cM, npaBoe u eBoe — 2,2 cM. Tekcr (mpudt «Times New Roman») naercst B 0JiHy KOJIOHKY
gepe3 MEXCTpouHbI wHTepBan 1,0 W A HEro ycTaHaBIMBaeTCs aBTOMAaTHYecKwid mepeHoc. CTpaHHUIIBI
HyMepyloTcs. Matepuan cTaTtbM (TEKCT, BKIIOYas AaHHOTAIMM Ha Ka3aXCKOM, PYCCKOM M aHTJIMHCKOM S3BIKaX,
PUCYHKH, TaOJHUIBI, COHCOK JUTEPaTypsl) odopmisiercs omauM daitmoMm. OO0BeM CTaThi CO BCEMH CTPYKTYPHBIMH
aneMeHTaMu He noipkeH npesbimath 50 000 3HakoB ¢ mpobenamu (1o 12 crp.), npyrux marepuanoB — 20 000 3HaK0B
¢ mpob6enamu (110 4 cTp.).

Pykonucu crareii odopmisitorest cienyroumm obpaszom: 1) VK (BblpaBHMBaHHE TEKCTa «IEBBI Kpaib»,
kerib 10); 2) uepe3 oAMH MHTEPBAJI MHULMAIBI 1 (PaMHIMK BCEX aBTOPOB Yepe3 3aIsTyI0 (BBIPABHUBAHUE TEKCTA K10
LEHTPY», HAUePTaHUE «IIOJIY)KHPHBII», PETHCTP «HAYMHATh C MPONHCHBIX», Kerjib 11; eciin aBTOPOB HECKOJIBKO,
nocse GpaMIINK KaKA0TO yKa3bIBae€TCs HaJCTPOUHBIM MHJIICKCOM MOPSIKOBEIM HOMep apabckoi nndpoii); 3) uepes
OJIMH MHTEPBAJ — YYCHOE 3BaHHE W CTEIEeHb aBTOPA, JOJDKHOCTh, B CKOOKaX — IOJIHOE Ha3BaHWE OPraHM3alluu, B
KOTOpOH OH paboTaeT, Topoi, cTpaHa (BBIpaBHMBAaHHE TEKCTa «I0 LIEHTPY», Kerib 10; eciu aBTOpPOB HECKOJIBKO,
CBEIICHHS JAIOTCS O KayKAOM M3 HUX OTAEJIBHON CTPOKOH Yepe3 OJMHAPHBIN HHTEPBAJ, 8 HAUYMHACTCS KaXK/aasi CTpoKa
C HAJCTPOYHOTO WHJAEKCa MOPSAKOBOTO HOMepa mocie (aMITui aBTopa); 4) depe3 OAWH WHTEPBAJI — Ha3BaHUE
cTatel 0e3 mepeHoca (BBIDABHUBAHWE TEKCTA «IIO LEHTPY», HAUepTaHHE «IIOMYXHUPHBIH», PETucTp «Bce
MIPOIIHUCHBIE», KeTib 14); 5) uepe3 oauH WHTEpBal — aHHOTanws U3 5—10 npemnoxennii, oobemoM 10 1200 3HaKOB ¢
npobenamu (HauymHATH ab3am CcrleayrommM o0pa3oM: «AHHOTAIWL. ... (Ka3. 53.)», «AHHOTamws. ... (pyc. f3.)»,
«Abstract. ... (aHIJI. 53.)») Ha TOM f3bIKe, Ha KOTOPOM HAIMCaH OCHOBHOW TeKCT pykomucu (ad3am «0,75 cmy,
BBIPABHUBAHUE TEKCTA «II0 IIUPUHE», PETHCTP «BCE CTPOUHBIEY, Kerib 10); 6) uepe3 ouH MHTEpBaN 5—7 KIIIOYEBBIX
cnoB (HauuHaTh ab3ar ciemyronmMm obpasom: «Tyiin cesmep: ..», «Keywords: ...», «KiodeBbie cioBa: ...»),
COPTUPOBAHHBIX NO anaBHUTy, HA TOM S3bIKE, HA KOTOPOM HaIlMCaH OCHOBHOH TeKCT pykomnucu (ad3an «0,75 cmy»,
BBIPABHUBAHUE TEKCTA «II0 IIHPHHE», PETUCTP «BCE CTPOUYHBIE», Kerib 10).

OCHOBHOW TeKCT pa3OMBaeTCs Ha CTPYKTYpHBIE 3JIEMEHTHI: BBEJCHHE, MOCTAHOBKA MPOOJIEMBI, METOANKa
UCCIIEJOBAaHUH, MICTOYHUKH JIaHHBIX, PE3YJIbTaThl HCCIIE0BAHMH, 00CY)KIEHUE PE3YIIbTaToB, 3aKII0UeHNE (BBIBODI),
WCTOYHHMK (PMHAHCHUPOBAHUS HCCIIEAOBAaHUM (NP HEOOXOAMMOCTH), CIHCOK JWTeparypsl. Ilepen crmuckom smte-
paTypsl MOXKET MOMEIIAThCsl OJIaroJapHOCTh JIMIIAM W OpPraHU3alUsM, OKa3aBIIMM ITIOMOIIb B HAIMCAaHWU CTATBH.
HeobmenpuasaTeie ab0peBHaTyphl HODKHBI pacIIn(pOBBIBATHCS B TEKCTE IPU IEPBOM YIOMHHAHWH. [lapameTrpsl
Tekcrta: ab3ail «0,75 cM», BRIpaBHUBAHUE «II0 IIUPUHEY, PETUCTP «KaK B MPEIOKEHUIX», KETIh 11.

ITox 3aronoBkom «JIMTEPATYPA» mpHBOIWTCS CHHCOK MCTOYHHKOB, Ha KOTOPHIE €CTh CCHUIKM B TEKCTE.
Jluteparypa mNpPUBOAMTCSA CHAYaja Ha sA3bIKE OpPUIHMHANA, 3aTeM IyOnupyeTcs Ha aHIJIMHCKOM  sI3BIKE
«REFERENCES» (a63au «0,75 cM», BBIpaBHUBaHUE «I10 LIMPHHE», PETUCTP «KaK B MPEITIOKEHHUIX», Kerib 9). B
TEKCTE CCHUIKM Ha HOMeEpa CIHCKA JAal0TCsl B KBaJPaTHBIX CKOOKax. 3amuch Kaxaoil ondarorpaduueckoil CChUIKU B
CHHCKE HauuMHaeTcs C ee mnopsakosoro Homepa B Tekcre: «[1]IlerpoBa C.H. Hayuno-uccnenoBaTenbckas
JIeSITENIBHOCTS ...»). Crcok surepatypbl opopmisercs o 'OCT 7.1-2003 u TmiatensHO BBIBEPSETCS aBTOPOM.
Tpancnurepanus He nomyckaercs!

Hanee cnemyer pestome. s craThu, MPeNOCTABICHHON Ha KA3AXCKOM A3blKe, TPEOYIOTCS PYCCKHHA W aHT-
JIMACKUN NEPEBOJIBL; HA PYCCKOM S13blKe — KA3aXCKUN U aHTJIMUCKUI IEPEBOAbL; HA AH2IUUCKOM A3blIKe — Ka3aXCKUH U
pycckuii mepeBoabl. s aBTOpOB W3 3apyOexbsi pe3loMe Ha Ka3axCKHH SI3BIK IEPEBOAWTCS B PEAAKLIUH B
COOTBETCTBUH C NPEIOCTABICHHBIM Ha PYCCKOM M aHTIMHCKOM si3blkaX. CTpyKTypa OBYS3BIYHBIX pE3IOME: WHH-
Uil ¥ (paMHUINKM BceX aBTOPOB yYepes 3amsATyro (1ociie GaMIIuy KaKIOTo YKa3bIBaeTCsl HaJICTPOYHBIM HHAEKCOM
MOPSAKOBBIM HOMEp apaOckod Imdpoii); ydeHoe 3BaHHE W CTENEHb aBTOpa, JAOJDKHOCTh, B CKOOKaxX — IOJHOE
Ha3BaHWE OpTaHM3allM, B KOTOPOH OH paloraer, ropon, cTpaHa (€CiIM aBTOPOB HECKOJBbKO, CBEIEHHMS IAOTCS
OTJEJbHOW CTPOKOHM uepe3 OJMHApHBI HMHTEpBaJ, a HAYMHAETCS KaXK/las CTPOKAa C HAJCTPOYHOIO HHIEKCa
MOPSIIKOBOTO HOMepa Tmocie (amMuinu aBTopa); Ha3BaHWE CTaTbW; AHHOTAMs, IPUBEICHHAs B Hayaie
cTathbM (HayMHATH ab3all CieAyrmMM o0pa3oM: «AHHOTAaUus. ... (Ka3. s13.)», «AHHOTamus. ... (pyc. 3.)»,
«Abstract. ... (aHTIJI. 513.)»; KIIFOYEBBIE CIIOBA, IPUBEICHHBIE B HaYaJle CTaThH (HAYMHATH a03all CJIeTyIONIM 00pa3oM:
«TyiiiH ce3nep: ...», «Keywords: ...», «KitoueBsie coBa: ...»).
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Tabnuuer HabupatotTcs B popmare Microsoft Word (re Microsoft Excel), kerms 9. B cTatbe qaroTest cChUIKY Ha
Bce Tabiuibl. Pacnionarats ux ciemyer cpa3y nociie YHOMHHAHMS B TEKCTE WIM Ha clienyroniel crpanune. Hazpanue
TaOJIMIBI TOJDKHO OTpaXkaTh ee cojiepKaHue, ObITh TOYHBIM, KpaTkuM. Hanpumep, «Tabmuna 1 — Cpennuii MHOTO-
neTHU# pacxon p. JKaibIk, M/c». PasMmemars ero cienyeT Han Tabnuiei, 6e3 ab3amHOro oTcTyma (BRIpaBHUBAHHE
TEKCTa «I0 LEHTPY», Kerib 9). He pomyckaercs mepeHoc 4acTv TabJMIbl HAa CICAYIOUIYyI CTpaHuily. bosbiiue
TaOJIMIBI JTOMYCKAEeTCsl pa3Melath Ha BCIO CTPAHUIy C OpHEHTaluen «aipOoMmHas». Tabnuipl U rpadbl B HUX
JIOJDKHBI MMETh 3arojIOBKH, COKpAILEHHsl CIIOB He Jomyckatorcs. [ToBTOpsOLIMICS B pa3HBIX CTPOKax Tpadsl
TaOJIMIBI TEKCT U3 OJTHOTO CJIOBA TOCIE EPBOTO HAIIMCAHMUS JOIMYCTUMO 3aMEHSTh KaBblukaMu. Eciin OH cOCTOUT U3
JIBYX U OoJiee CJIOB, TO IPU NEPBOM MMOBTOPEHUH €r0 3aMEHSIOT CJIOBAMH «TO XKe», a naiee — kaBblukamu. CTaBUTh
KaBbIYKHM BMCCTO TOBTOPAIOLIUXCA I_ll/I(i)p, MapoOK, 3HAKOB, MaTC¢MaTUYCCKUX W XHUMHUYECKHUX CHMBOJIOB HC
nonyckaercsi. Eciu nanHble B KakoH-T00 CTpoKe TaOIHIbl HE IIPUBOST, TO B HEH CTaBAT ITPOUEPK.

PucyHky nOIKHBI OBITH BBIITOJHEHB! B XOPOIIEM KayecTBe, a UX 00lIee KOJIMYECTBO He PEBBIIATh 5. PucyHkn
pacriojaraloT HENOCPEICTBEHHO IIOCIe TEKCTa, B KOTOPOM OHM YIIOMHHAIOTCSl BIEPBBIE, WIM Ha Clexyronien
cTpanuie. Bece HaanmucH Ha pUCyHKaX JIOJDKHBI XOPOLIO YATATHCS; 110 BOSMOXKHOCTH UX CJIEAYET 3aMEHSTh OyKBaMu
win uudpamu, a HeOOXOJAUMBIE MOSCHEHHsI 1aBaTh B TEKCTE WM B MOAPHCYHOUYHBIX MOANKCAX. B moapucyHouHON
MOJIICH HEOOXOAWMO YETKO OTHENUTH (HOBas CTPOKA) COOCTBEHHO Ha3BaHWE PHUCYHKAa OT OOBACHEHHH K HEMY
(axcmmmkanms). [logpucyHOYHBIE TOANHCH JOJDKHBI COOTBETCTBOBATH TEKCTY (HO HE TIOBTOPSTH €r0) |
n3obpaxenmsiM. Hampumep, «PucyHok 1 — Kapra mmotHocTn HacenmeHust B Oacceiine p. JKaifpik, den. Ha 1 kM
(BBIpaBHMBaHHE TEKCTA IO LIEHTPY», Kerib 9). DoTtorpaduu nomkHbl ObITh YeTkuMH, 6e3 nedekroB. Bee pucyHku
TaK)Ke MPEAOCTABIIOT OTACIbHBIMU (haillaMu: A1 pacTpoBeIx m3o0paxkenuit — B popmare JPEG/TIFF/PSD, mus
BeKTOpHBIX — B coBMmecTMMOM ¢ Corel Draw nnn Adobe Illustrator. Pa3spemenne pacTpoBbiX H300pakeHHH B
orreHkax ceporo 1 RGB userax nomxno 0b1Th 300 dpi, uépHo-6enbix — 600 dpi. PekomenayeMbie pa3mepsl: IHUpHHA
— 85, 120-170 MM, BbicoTa — He Oonee 230 mm. Ilpu HeoOXomumocTH (aitibl MOTryT OBITH 3aapXWBHPOBAHBI,
NpeAroYTUTENLHO B opmaTax ZIP mmm ARJ.

Maremaruueckre 0603HaueHus U GopMyIbl HyKHO HaOuparb B Microsoft equation u pa3meriaTsh B TEKCTE Ha
OTJIETBHBIX CTPOKaX, HyMepys TOJNBKO Te, Ha KOTOpbIE €CThb CCHUIKM B TeKcTe. Pycckue u rpedeckue OYKBHI B
dbopMmysnax W cCTaThsiX, a TaK)Ke MATEMAaTUYECKHE CHMBOJBI M XHUMUYECKHE DIIEMEHTHI HAOMPAIOTCS MPSIMBIM
mpupTOM, JTATUHCKUE OYKBBI — KYPCHBOM.

K craTpe cienyer mpuiiokuTh: 1) COMPOBOANTENHFHOE MICEMO; 2) peleH3uio Ha 1 cTp.; 3) 3KCIepTHOE 3aKITo-
4yeHHe 00 OTCYTCTBHU CEKPETHBIX CBEJCHUI B MyOJIMKAIMH, BbIIAHHOE OpraHKU3aliei, B KOTOPOH BhINOJIHEHa paboTa
(B 0cOOBIX CITydasix BO3MOYKHO COCTABJICHHE B PEJAKIIMU MOCIIE BHYTPEHHErO PELEH3UPOBAHUS); I HEPE3UACHTOB
Pecniyonukn Kaszaxcran skcnepTHOe 3akiroueHue He TpeOyercs; 4) KpaTkoe 3akiroucHue JabopaTopuu (Kadeapsl,
oTJena W JIp.), IJIe BBIOJHEHA NpeJCTaBlIeHHas K NyOiukanuu pabora; 5) cBepeHus o Kaxiaom aBrope: OO
(MOJTHOCTBI0), yYEHBIE CTENEHb U 3BaHKE, JIOJDKHOCTh U MECTO paboThl, KOHTakTHbIe E-mail, Tenedonsl, daxc.

CraanHble B pelakIMI0 MaTepHaibl aBTopaM He Bo3BpamaloTcs. He cooTBeTcTByroIIEe TpeOOBaHUAM CTaThU HE
paccmarpuBatotcsi. Eciti craThst OTKIIOHEHA, pelakiisi COXpaHsIeT 3a co00ii MpaBo He BECTH AUCKYCCHIO 110 MOTHBaM
OTKJIOHEHHSI.

Bce marepuanbl mpoXo/sIT BHYTPEHHEE U BHEILIHEE PElCH3UpOBaHue. Pefakius mpocut aBTOpOB OTMEYATh BCE
W3MCHEHHS, BHECEHHBIC B CTATHIO MOCJIC UCIPABICHUS WK JOPAOOTKH TEKCTA 110 3aMEUaHUsAM PELEH3eHTa (HaMpH-
Mmep, userom). IIpu pabore Hax PYKOMHCBHIO PENAaKIMs BIPAaBE €€ COKpaTHTh. B ciiydae mepepabOoTKH CTaThbH 10
npock0e PEeAaKIUOHHOM KOJUIETMH IKypHAJIa [aToil IOCTYIUICHUSl CUMTAeTCS JaTa MOJyYeHHs peAakiuen
OKOHYATEJIbHOI'O BApHaHTa. 3a JIOCTOBEPHOCTh MPHUBEJEHHBIX B CTAThe HAYYHBIX (DAKTOB MOJHYI OTBETCTBEHHOCTh
HEeceT aBTOp (aBTOPHI B paBHOM Mepe, €CITi MX HECKOJIBKO).

Anpec penakuum :;kypHaJja «['eorpausi u BogHble pecypchbi»:
Pecnyomuka Kazaxcran, 050010, r. Anmatsl, yi. [Tymikuaa, 99,
AO «MHCcTHTYT reorpaduu 1 BoAHOW O€3011aCHOCTH.

Ten.: +7(727)2918129 (npuemnas); dakc: +7(727)2918102
E-mail: journal.ingeo@gmail.com

Caiit: http://www.ojs.ingeo.kz
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FuuabIMu sKapUsiIaHBIMAAPIBIH 3THKACHI

«['eorpaust MeH cy pecypcTapbl» KYpHAIBIHBIH pPENaKIMSUIBIK AJIKAChl XaJbIKApajblK KOFaMIACTBIK Ka-
ObUIaFaH JKapusylay STHKACBIHBIH KaFMJaTTapblH YCTaHAIbl, COHIaK-aKk Oenensl XaJbIKapalblK >KypHajlap MeH
OacranapabIH KYHIbI TOKIPHOECIH ecKepe/.

bacma KbI3METIHJET] JKOCBIKCHI3 TOXKIpHOEHI OoyIbpIpMay MakcaThblHa (IUIardar, jKaJiFaH akKnaparThl YChIHY
JKOHE T6) JKOHC FbUIBIMH KapUsAJIaHbBIMAAPAbIH KOFapbl cCallaCblH KaMTaMacCbl3 €Ty, aBTOP/JbIH aJiFaH FbIJIbIMU
HOTW)KEJEPIH KYPTIIBUIBIKIIEH TaHBICTBIPY MaKCaThIHAA PEIAaKIMSUIBIK KEHECTiH opOip Mylleci, aBTOp, pEleH3eHT,
coHpaii-ak Oacria OGapbICHIHAA KATBICATHIH MEKEMeNep 3THKAJIbIK CTaHIAapTTap/bl, HOpManap MEH epexesiepl Cak-
TayFfa XOHE OJapAbIH OY3BUTYBIH OOJIBIpMay YIIiH OapiblK ic-mmapamapisl KaObuimayra MiHAeTTi. OCBI mporecke
KaTBICYIIBIIAPABIH OapIIBIFbIHBIH FBUIBIMH JKapUsUIaHBIM 3THKAChl epeXKeJepiH CaKTay aBTOPJIAPABIH 3USATKEPIiK
MEHIIIK KYKBIKTapbIH KaMTaMachl3 e€Tyre, OachUIBIM CalachlH apTTBHIPYFa JKOHE aBTODPJIBIK aKIapaTTaplbl, JKeKe
TYJIFAap/bIH MYJIECT YIIIH 3aHChI3 MaijaaHy MYMKIHAITTH OOJIbIpMayFa bIKIAJ eTe/Ii.

Pepakuusira Keinin TyCKeH OapiiblK FhUIBIMH Makajajap MIiHIETTI TypAe €Ki akKThl moiynan eteni. XKyphan
penaKkiusCchl MaKajaHblH JKypHaji OeifiHiHe, peciMliey TajanTapblHa COMKECTIriH Oenriiel/i jkoHe KOJDKa30aHbIH
FBUIBIMH KYHJBUIBIFBIH aWKBIHIANUTHIH KOHE MaKalla TaKbIPhIObIHA HEFYPJIBIM JKAKbIH FHUIBIMA MaMaHIaHIbIPYJIaphl
0ap eki TayeJci3 PeeH3eHT — MaMaHAap bl TaFaibIHIANTIH JKYPHAIIBIH KayallThl XaTHIBICBIHBIH OipiHIII KapayblHa
xi0epeni. Makananap/ibl peleH3usIIay/Ibl pellakIMsIIbIK KEHEC KaHe PeJaKIUsUIbIK aJIKa MyIlelepi, CoOHaai-ak 6acka
eNJep/liH IIAaKbIPBUIFAH PELEH3EHTTEpl JKy3ere acelpaipl. Makajara capanrama >Kyprizy yumiH Oein-rim 6ip
peueH3eHTTI TaHiay Typaibl memimal bac pemakrop kaObuimaiinel. Penensusiiay mepsimi 2-4 anTaHbsl Kypanmbl,
Oipax pereH3eHTTiH OTiHilI OOMBIHIIA 01 Y3apThUTYbl MYMKIiH.

Penakuunsi MeH peleH3eHT Kapayfa jKiOepiireH jkapusiaHOaFaH MaTepHAAApAbIH KYIHSUIBUIBIFBIH CaKTayFa
kemnik Oepeni. XKapusimay Typaibl MIEHTMII KypHAIIBIH PENAKIUUIBIK alKachl peleH3nsUIaylaH KeiiH KaObul-
nmaiiner. Kaxxer OonraH jkarmaiina Koimkaz0a aBTOpiIapra peleH3eHTTep MEH PeqakTopiIapablH eCKepTyiepi OOMbIHIIA
KeHIeyre kibepineni, colaH KeiliH on Kaiita peueH3usuiaHaubl. Penakuumsi dTHKa epexeliepiH Oy3raH jkaraaiina
MaKaJaHbl KapuslayfaH Oac TapTyra KykbUlbl. Erep akmapaTTsl IUiaruar Jell caHayFa >KeTKUIIKTI Heri3 0Ooica,
KayanThl peIakTop JKapusyIayFa Kol oepmeyi Kepek.

ABTOpJIap penakiysra YChIHbUIFAH MaTepualiap/blH JKaHa, OYpbIH )KapusiiaHOaraH KoHE TYITHYCKa eKeHIrHe
Kenuiaik Oepesi. ABTOpiap FHUIBIMU HOTHIKEIICP/IH CEHIMIUTINT MEH MaHBI3bUIBIFbIHA, COHIAM-aK FBUIBIMH JTHKA
KaruJaTTapblH caKTayFa, aTall aiTKaH/a, FEUIBIMHE ATHKaHbI Oy3y (akTijepine >koi 6epmeyre (FBUIBIMU JIepeKTepIi
TYKBIPBIMIAY, 3€pTTEy JepeKTepiH Oypmainayra oKeleTiH Oypmainay, Iulardar jXKoHe JKajFaH TeH aBTOPJIBIK, Kaii-
Tayay, 6acka ajamMIapAbIH HOTIDKENIEPiH HEMJICHY XKoHE T. 0.) sKayanThl O0Ja bl

MaxanaHsl pefaknusFa kidepy aBTOpIapAbIH MakalaHbl (TYITHYCKalZa HeMece 0acka Tilmepre Hemece Oacka
TiJepre aymapbuiraH) 0acka skypHaFa(KypHaimapra) OepMereHiH xoHe Oy1 MaTtepuan OYpBIH JKapHsIaHOaFaHBIH
Oimmipeni. OifTmece, Makajia aBTOpJIApFa ABTOPIBIK KYKBIKTHI OY3FaHBI VINIH MaKaJaHbl KaObUImamay Typaibl
YCHIHBICIICH JAepey KaWTapblianbl. backa aBTop >kyMbICHIHBIH 10 MaibI3bIHAH acTaMbIH OHBIH ABTOPJIBIFBIH JKOHE
JlepeKKesre ciiteMeci3 ce30e-ce3 Kelripyre jxon Oeplimeiii. AJbIHFAaH KOpIiHICTEp HeMece MolliMaeMesiep aBTop
MeH OacTamnKsl Ke3/1i MiHIETTI TypAe KepceTe OTHIPHIIN jkacarysl kepek. [llamanaH ThIC KeIipy, COHIai-aK Ke3-Kel-
T'CH HBICAHJIAFbI [UIATMAT, OHBIH IIIIHIE PACIMICIIMETeH TOHEKCO3Iep, 63repTy HeMece 0acka ajgaMaIapablH 3epTTey-
JICPIHIH HOTHXEJIepiHe KYKBIKTap MEMJICHY J3THUKAJIBIK €MEC JKOHE KoJaichi3. 3epTrey OaphiChiHA KaHIai na Oip
TYpZie ocep eTKeH OapiblK ajamaapiblH YJIeciH MOWbIHIAY Ka)KeT, aTall aWTKaHAa, Makajana 3epTTey XKyprisy
Ke3iH/1e MaHBI3/IbI OOJIFaH )KyMbICTapFa CliITeMeliep YChIHBUTYBI KepeK. Kocaaksl aBTopiiapAbIH apachlHa 3epTTey- Ie
KaTbICTIaFaH aJaMIapibsl KepceTy OoIMaibl.

Erep xymbIcTa Kate TalOblIca, peakTOpra Te3 apaja xabapiay Kepek >KoHe Oipre Ty3eTy Typasbl MIenliM
KaOBUIIay KEepek.

Komxkaz6ans! xxapusiiayaaH 6ac TapTy Typabl MISIIiM PeleH3eHTTEP IiH YCHHBIMIAPhIHA COMKEC PelaKIIUsITBIK
aJIKa OTBIPBICBHIHIA KaObUIIaHAABl. PelakuusuiblK aKaHbIH LICIIIMIMEH JKapHsulayFa YCHIHBUIMaraH Makajla Kaira
Kapayra KaObuiaHOaitnel. XKapusnaynan Oac tapry Typasibl xabapiaMa aBTOpFa 3JEKTPOHIBIK IOINTA apKbLIbI
Kibepimemi.

Pemakumsanblk anka MakalaHbl JKapusulayFa kiOepy Typassl memiM KaOblIgaraHHaH KeHiH penakius Oy
Typalibl aBTOpFa xabapaii/ibl )KoHE )Kapusiiay Mep3iMiH KepceTei.
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ITHKA HAYYHBIX My auKanmii

Penakunonnas xoserus xypHana «['eorpadust u BOIHBIC pecypchDy NPHUACPKUBACTCS NMPUHATBHIX MEXKIY-
HapOAHBIM COOOLIECTBOM NPHHIMIIOB ITyOJIMKAMOHHON 3THKH, a TAKXKE YYUTHIBAET LICHHBIA ONBIT aBTOPUTETHBIX
MEX[yHapOIHBIX KYPHAJIOB U U3/1ATEIbCTB.

Bo wusbexxanme HenOOpPOCOBECTHON NPAKTUKM B IyOIMKAIMOHHOW IEATENbHOCTH (IUIaruatr, HM3JI0KEHHe
HEJIOCTOBEPHBIX CBEJCHHUW W JIp.) M B LEJISIX OOecrevyeHHs BBICOKOTO KauecTBa HAay4YHbBIX MyOJMKaluWii, MpU3HAHUS
OOIIIECTBEHHOCTBIO MOJYYEHHBIX aBTOPOM HAay4HbBIX PE3YJIbTATOB KaXKABIA WIEH PEIaKLMOHHOTO COBETa, aBToOp,
PELIEH3EHT, a TaKKe YUPEXKJCHUs, YIaCTBYIOIINE B M3JATEILCKOM Ipoliecce, 00s3aHbl COONIIOAATh AITHYECKUE CTaH-
JIapThl, HOPMBI M NpaBWJIa U NPUHUMATH BCE MEPBI JJISl MPEAOTBpaleHus] ux HapymeHud. CoOnrofeHne npaBuil
STHKW Hay4YHBIX IyOJIMKanWii BCeMH YY9aCTHHKaMU 3TOTO IMpOLecca CIOCOOCTBYET OOECIeYeHHIO MpaB aBTOPOB Ha
MHTEJJIEKTYalbHYI0 COOCTBEHHOCTb, MOBBIIICHNIO Ka4eCTBA M3/aHHUS M MCKIIOUEHHIO BO3MOXXHOCTH HENpaBoOMeEp-
HOT'O UCIIOJIE30BAHMS aBTOPCKHUX MAaTEPHAIIOB B MHTEPECaX OTIEIBHBIX JIHLI.

Bce HayuHBIE CTaTBH, IMOCTYNAIOIIME B PSIAKLHIO, HOMIEKAT 00A3aTEILHOMY IBOHHOMY CIICIIOMY PELICH3HU-
poBanmuto. Pemakmus XKypHama (OTBETCTBEHHBIN cekperaph JKypHalla) yCTaHaBIHBaeT COOTBETCTBHE CTATHH IIPO-
¢uro XKypHana, TpeOoBaHHAM K O()OPMIICHHIO M HAlpaBisieT €e Ha [IepBOe PACCMOTPEHHUE, ONpenesieT HayuyHyIo
LIEHHOCTb PYKOIIMCH ¥ Ha3HayaeT JBYX HE3aBHCHMBIX PEIIEH3EHTOB — CIICNUAINCTOB, MIMEIOIINX Hanboee OIM3Kue K
TeMe CTaThbH Hay4HbIE CHeUaNIn3aluy. PereH3upoBanue cTaTeil OCylIecTBIAeTCS WICHAMU PelaKIHOHHON KoJute-
TMH, 8 TaK)Ke MMPUTJIALICHHBIME PELEH3eHTaMU M3 JPYrHX cTpaH. Pemienne o BHIOOpE TOrO MM MHOTO pELEH3eHTa
JUIS. TIPOBENIEHHsI IKCIEePTHU3bl CTaThH NMPUHUMAET INIaBHBIA pemakTop. Cpok pereH3UpOBaHUs COCTaBisieT 2-4 He-
JIeITH, HO 110 POChOe PeIieH3eHTa OH MOXKET OBITh MPOJIJICH.

Pemakuust n penieH3eHT rapaHTUPYIOT COXpaHeHHWEe KOH(HUIAEHIMAIEHOCTH HE OITyOJIMKOBAaHHBIX MaTEepHAaJIOB.
Pemenne o myOnukanmy NpuHUMAETCsl peIakIMOHHOM Koyuterneit JXXypHana nocne peneHsupoBanus. B ciyuae He-
00XOAMMOCTH PYKOIIUCh HANPaBISIeTCs aBTOpaM Ha JOpabOTKy MO 3aMEYaHHsIM PELEH3CHTOB U PENaKTOPOB, 3aTeM
OHa MOBTOPHO peleH3upyeTcs. Pemakius ocTaBisieT 3a co0OH NMpaBO OTKIOHUTH IYOJIMKALUIO CTATBH B Clydae
HapyIIEeHUs MpaBuiI 3THKA. OTBETCTBEHHBIH pENakTOp HE JOJDKEH NOIYCKaTb K IyONHKauu WH(OPMALUIO, eCIH
MMEETCs JOCTATOYHO OCHOBAHMH I10J1araTh, YTO OHA SBJISETCS IUIATHATOM.

ABTOpBI FapaHTUPYIOT, YTO NPEACTABICHHBIE B PEIAKLMIO MaTepHalbl SBIIOTCS HOBBIMH, paHee He OIyOiHu-
KOBaHHBIMHM U OPUTHHANBHBIMUA. OHHM HECYT OTBETCTBEHHOCTH 3a JOCTOBEPHOCTH M 3HAYUMOCTb HAYYHBIX Pe3yJlb-
TaTOB, & TAKXKE COOJIOJICHNE NPUHLIUIIOB HAYYHOU STHKH, B YACTHOCTH HEJOIylIeHHe (akTOB HapyILEeHUs] HAy4HOU
oTuKH ((aOpuKalus HAyYHBIX NaHHBIX, (albCUPHUKAIMS, BEAylas K HCKaXKCHUIO HCCICIOBATEIbCKUX AHHBIX,
IUIarMaT U JIO)KHOE COaBTOPCTBO, AyOIMpPOBaHUE, IPUCBOCHUE YY)KUX PE3yIbTATOB H JIp.).

Hanpasnsist craTpio B peakIuio, aBTOPHI HOATBEPXKIAIOT, YTO JIaHHAs CTAaThs He OblIa paHee OITyOJIMKOBaHa U
He TepeaBajiach B APYroi >xypHai(bl) Kak B OpUTHHAJIE, TaK U B IIEPEBOJIE Ha JPYTHE SI3BIKU WM C IPYTHX S3BIKOB.
B mporuBHOM ciydae craThsi HEMEUICHHO BO3BpAlaeTCsi aBTOpaM C PEKOMEHAAIMel OTKJIOHUTH CTaThblo 3a
HapylleHHe aBTOPCKHUX IpaB. He momyckaercs NOCIOBHOE IUTHPOBaHKHE PabOTHl APYroro aBTopa 0e3 yKa3aHHs ero
ABTOPCTBA U CCBUIOK Ha MCTOYHHK. 3aMMCTBOBaHHBIE (PparMEeHTHI WM YTBEPKICHHS JOJDKHBI OBITH O(OPMIICHBI C
00s13aTeNIbHBIM yKa3aHUEM aBTOpa W MEPBOMCTOYHHKA. Upe3MepHble 3aMMCTBOBAHMS, a TAaKXKe IUIATHAT B JIOOBIX
¢dopmax, BKIIOYas HeO(pOpPMIICHHbIE LIUTATHI, IepedpasupoBaHue, EPEBOA WM IPHCBOCHUE NPAB HAa PE3yJIbTAThI
Yy)KMX HCCICJOBAHUM, HEATUYHBI W HenpuemyieMbl. HeoOXoaMMmo mpu3HaBaTh BKJAJ BCEX JIMI, TaK WM HHaye
IIOBJIMABIIMX Ha XOJ HCCIICIOBAaHU. B YaCTHOCTH, B CTATbC JOJI’)KHBI OBITh MMPCACTAaBJICHBI CCBIJIKM Ha pa6OTI)I,
KOTOPBIC MMEJIU 3HAYCHUC TPU MPOBCACHHUU HCCIICIOBAHUA. Cpeﬂn COaBTOPOB HEAOITYCTUMO YKa3bIBaThb JIMI], HEC
y4acTBOBABLIMX B HccienoBaHuu. Eciin oOHapyxeHa ommoka B paboTe mocie mojiaun CTaThH, HEOOXO0IMMO CPOYHO
YBEJIOMHUTD PEAAKTOPa M BMECTE NMPHUHSATh PElleHne 00 UCTIPaBICHHUH.

Pemenne 06 oTkase B myOIMKaMK PYKOIMCH ITPUHUMAETCS PEIaKIIMOHHON KOJUIETHEH B COOTBETCTBHU C PEKO-
MEHJauusIMH peneH3eHToB. CTaThs, HE PEKOMEH/JIOBaHHAs PEIICHHEM PEAaKIMOHHOM KOJUIETHM K ITyOJIMKaluy, K
MOBTOPHOMY pPaccMOTpeHHUIo0 He mpuHuUMaercs. CoolmeHne o0 OTKaze B IyOJNHKAIlMHM HAIMpPaBISAETCS aBTOPY II0
3JIEKTPOHHOU NOYTE.

[ocne npunsaTus peakouierueil XypHaia peleHus o TONycKe CTaTbU K ITyONHUKAaIMU peJakuus HHHOPMUPYET
00 3TOM aBTOpa M yKa3bIBAET CPOKH ITyOIUKAIIHH.




ISSN 2957-8280, eISSN 2957-9856 Ne 3, 2022

Ethics of scientific publications

In order to avoid unfair practices in publishing activities (plagiarism, presentation of false information, etc.) and
in order to ensure the high quality of scientific publications, public recognition of the scientific results obtained by
the author, each member of the editorial board, author, reviewer, as well as institutions involved in the publishing
process, must comply with ethical standards, rules and regulations and take all measures to prevent their violations.
Compliance with the rules of ethics of scientific publications by all participants in this process contributes to
ensuring the rights of authors to intellectual property, improving the quality of the publication, and excluding the
possibility of illegal use of copyright materials in the interests of individuals.

All scientific articles submitted to the editorial office are subject to mandatory double-blind review. The
editorial board of the Journal (Responsible secretary) establishes the correspondence of the article to the profile of
the Journal, the requirements for registration and sends it for the first consideration, determines the scientific value of
the manuscript and appoints two independent reviewers - specialists who have scientific specializations closest to the
topic of the article. Reviewing of articles is carried out by members of the editorial board, as well as invited
reviewers from other countries. The decision on choosing a reviewer for the examination of the article is made by the
editor-in-chief. The review period is 2-4 weeks, but it can be extended at the request of the reviewer.

The editorial board and the reviewer guarantee the confidentiality of unpublished materials. The decision on
publication is made by the editorial board of the Journal after reviewing. The manuscript is sent to the authors for
revision based on the comments of reviewers and editors if necessary. After which, it is re-reviewed. The editors
reserve the right to reject the publication of an article in case of a violation of the rules of ethics. The executive editor
should not allow information to be published if there are sufficient grounds to believe that it is plagiarism.

The authors guarantee that the submitted materials to the editorial office are new, previously unpublished, and
original. Authors are responsible for the reliability and significance of scientific results, as well as adherence to the
principles of scientific ethics, in particular, the prevention of violations of scientific ethics (fabrication of scientific
data, falsification leading to distortion of research data, plagiarism, and false co-authorship, duplication,
appropriation of other people's results, etc.).

The submission of an article to the Editorial Board means that the authors did not transmit the article (in
original or translation into other languages or from other languages) to another journal (s), and this material has not
been previously published. Otherwise, the article is immediately returned to the authors with a recommendation to
reject the article for copyright infringement. Verbatim quoting of the work of another author is not allowed without
indicating his authorship and references to the source. Borrowed fragments or statements must be made with the
obligatory indication of the author and the source. Excessive borrowing as well as plagiarism in any form, including
unofficial quotations, paraphrasing, or appropriation of rights to the results of other people's research, is unethical
and unacceptable. It is necessary to recognize the contribution of all persons, who in one way or another influenced
the course of the research. In particular, the article, should contain references to works that were of importance in the
conduct of the research. Among the co-authors, it is inadmissible to indicate persons who did not participate in the
study.

If an error is found in work, it is necessary to notify the editor and together make a decision on the correction.

The decision to refuse publication of the manuscript is made at a meeting of the editorial board by the
recommendations of the reviewers. An article not recommended for publication by the decision of the editorial board
is not accepted for reconsideration. The refusal to publish is sent to the author by e-mail.

After the editorial board of the Journal decides on the admission of the article for publication, the editorial
board informs the author about it and indicates the terms of publication.




Teoepagpus srcone cy pecypcmaput | Ieoepaghus u soonvie pecypewi / Geography and water resources

KypHanaelH ’ayanTbl XaTIIBICBI —
FeUIBIMU KbI3MeTKep O. B. PanycHoBa

Penaxropsr 7. H. Kpusobokosa
Kommnbrorepiik GeTreren
/. H. Kankabexosa

Bbacyra 30.09.2022 kos KOHBLIABIL.
[imini 60x88'/5. OdecerTik GachuIbM.
bacna — pusorpad. 3,7 m.1.
Tapansimer 300 nana.

* ok ok

«Hypaii Ilpunm Cepsucy KLIC
bacnaxanacolHOa 6ACkLIbIN ULIKNbL
050026, Anmamut K., Mypambaeg kouteci
75, 0p.3. Ten.: +7(727)234-17-02

OTBETCTBEHHBIH CEKpeTaphb >KypHama —
HayuHblii cotpyaauk O. B. PagycHoBa

Penaxrop T. H. Kpusobokosa
Bepctka Ha xoMIbrOTEPE
/. H. Kankabekogotui

IToamumcano B rreuats 30.09.2022.
®opmar 60x88'/;. Bymara ocernast.
Ieuats — puzorpad. 3,7 m.u.

Tupax 300.

* ok 3k

Omneyamarno ¢ munozpagpuu
TOO «Hypaii Ilpunm Cepsucy
050026, 2. Armamet,

ya. Mypamé6aesa,75, og. 3.
Ten.: +7(727)234-17-02

Responsible Secretary of the Journal —

Researcher O. V. Radusnova

Editor T. N. Krivobokova
Makeup on the computer of
D. N. Kalkabekova

Passed for printing on 30.09.2022.
Format 60x88'/5. Offset paper.
Printing — risograph. 3,7 pp.
Number of printed copies 300.

* %k ok

Printed in the publishing house

of the LLP «Nurai Print Service»
050026, Almaty, Muratbaev str., 75,
off. 3. Tel.: +7(727)234-17-02



