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SOME PROPERTIES OF LINEAR MAPPINGS ON SFS-SPACES

Kalenbaev K.B.?, Seypullaev J.X.!
!Karakalpak State University named after Berdakh, 2V.1.Romanovskiy Institute of Mathematics

Summary: In this paper, the properties of geometric Peirce projectors in strongly facially
symmetric spaces were studied, and it was shown that linear isometries map orthogonal geometric
tripotents into mutually orthogonal tripotents.

Key words: strongly facially symmetric space, symmetric face, geometric tripotent, geometric
Peirce projections, linear isometry.

1. Introduction. In the early 1980s, the development of the theory of
JB*-triples began in the works of Kaup; in many respects, these triples are parallel to the function-
analytical aspects of the theory of operator algebras [1], [2]. The JB*-triples that are characterized by
holomorphic properties of their unit balls form a wide class of Banach spaces based on ternary
algebraic structures, which contains C*-algebras, Hilbert spaces, and spaces of rectangular matrices.
Many axioms used by Alfsen and Schultz show that there are disordered analogs of
JB*-triples [3]. In 1989, the paper [4] of Friedman and Russo was published, in which facially
symmetric spaces were introduced; the main purpose for introducing these spaces was a geometric
characterization of the predual spaces of JB*-triples admitting an algebraic structure. Many properties
required in these characterizations are natural assumptions for state spaces of physical systems. These
spaces are considered as a geometric model for states in quantum mechanics.

It was proved that the predual space of a complex von Neumann algebra and more general
JB*-triples is a neutral strongly facially symmetric space (see [5]). In [6], a geometric characterization
was given for complex Hilbert spaces and complex spin factors, and also a description of
JBW=*-triples of ranks 1 and 2 and of Cartan factors of types 1 and 4 was presented. Later, Friedman
and Russo [7] obtained a description of atomic facially symmetric spaces and showed that a neutral
strongly facially symmetric space is isometrically isomorphic to the predual space of one of the Cartan
factors of types 1-6. Neil and Russo [8] found geometric conditions under which a facially symmetric
space is isometric to the predual space of a complex JBW* triple. In [9], a complete description of
strongly facially symmetric spaces that are isometrically isomorphic to the predual space of an atomic
commutative von Neumann algebra was obtained. In [10], it was proved that the predual space of the
real part of a von Neumann algebra is a strongly facially symmetric space if and only if this algebra is
the direct sum of an Abelian algebra and an algebra of type I». In [11], it was proved that the predual
space of a JBW-algebra is a strongly facially symmetric space if and only if the algebra is the direct
sum of an Abelian algebra and an algebra of type I».

In this paper, the properties of geometric Peirce projectors in strongly facially symmetric spaces
were studied, and it was shown that linear isometries map mutually orthogonal geometric tripotents
into mutually orthogonal tripotents.

2. Preliminaries. Let Z be a real or complex normed space. We say that elements x,y e Z are

orthogonal and write fog if |f+g|=|f—g|=|f|+|g]. A face F of the unit ball
Z,={f eZ:|f| <1} is said to be norm exposed if F=F,={f eZ :u(f)=1} for some ueZ" with
|lu|=1. Anelement ue Z" is called a projective unit if |u|=1 and u(g)=0 forall geF; (see [12]).
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Definition 1 [12]. A norm exposed face F, in Z is called a symmetric face if there exists a
linear isometry S, from Z to Z such that S =1 whose fixed point set coincides with the topological
direct sum of the closure sp F, of the linear hull of the face F, and its orthogonal complement F’, i.e.,
with (spF, )@ F;.

Definition 2 [12]. A space Z is said to be weakly facially symmetric (WFS) if each norm
exposed face in Z,is symmetric.

For each symmetric face F,, contractive projections Pk(u), k=0,1,2, on Z are defined as
follows. First, Pl(u) :(I -S, )/2 Is the projection onto the eigenspace corresponding to the eigenvalue
—1 of the symmetry S,. Next, P,(u) and P, (u) are defined as projections of Z onto spF, and F?,
respectively. The projections B, (u) are called the geometric Peirce projections. A projective unit u

from Z” is called a geometric tripotent if F, is a symmetric face and S;u=u for the symmetry
S,corresponding to F,. By GU and SF we denote the sets of all geometric tripotents and symmetric
faces, respectively; the correspondence GU >u > F, € SF is one-to-one (see [4, Proposition 1.6]).
Definition 3 [12]. A WFS space Z is said to be strongly facially symmetric (SFS) if, for each
norm exposed face F, of Z and each yeZ" satisfying the conditions |y|=1and F, —F,, we have

S,y=Y, Where S, is the symmetry corresponding to F,.

In [13], it was introduced the linear operator D(u):Pz(u)+%P1(u)and was proved that

R(u)z ={f :fez, D(u)f =%kf} and Pk(u)*Z*z{x: xeZ, D(u)*x=%kx} forall k=0,1, 2.
Lemma 1. For each geometric tripotent u in U, the associated Peirce projections are

polynomials in D(u):

P,(u)=2D(u)*~D(u),

Lemma 2. For each geometric tripotent u :
1) |P.(u) =R (u) <1,

2) [p(u)]<2.
Proof. Let u geometric tripotent, then by [4. Proposition 1.5] we have P,(u)ZOR,(u)Z.
Therefore, P, (u) Z"0P,(u) Z". Then by [12. Lemms 2.1] we have

P, (u) x| =i

P

5 (u) X

P,(u) x—P(u) XH = max{

Hence,

P,(u) =Ry (u) | <1. Therefore,
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Pz(u)*+%Pl(u)* Pz(u)*+%(l—Pz(u)*—PO(u)*)

<2 ([P () =R ) |l -2

o]

=%sz(u)*—a,(u)*+|

Hence, HD(u)*Hgl.
Proposition 3. The following conditions are equivalent for geometric tripotents u and v :
1) P(u) P,(v) =P, (u) P(v) foralli, je{0,1, 2};

2) D(u) D(v) =D(v) D(u)".
Proof. 1) = 2).

P, (u) Py (v)=(2D(u)* = D(u))(1-3D(v)+2D(v)*) =
=(1-3D(v)+2D(v)*}(2D(u)* =D (u)) = Ry (v) P, (u)',
P (u)Py (v) =4(D(u)-D(u)*)(1-3D(v) + 2D (v)’) =
=(1-3D(v)+2D(v)")(4D(u)-4D(u)’) =Py (v) R(u)"
Theorem 4. Let S be a linear isometry of Z onto Z.If u,veGU and udv, then SuU0S’v.

Proof. Let u, veGU and udv. Then by [12. Lemma 2.4] u=veGU and by [12. Lemma 2.5]

we have
S'u, SV, S’ (u+v)eGU .

Therefore, for all f e FS*u we have
‘|1i<f, S*v>‘:‘<f, S*u>i<f, S*v>‘=‘<f, S™(u iv)>‘£”8*(u J_rv)Hsl.

6
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But this inequality is valid only for <f, S*v>=0. Therefore, F., cF,,,. Then by [12.

Lemma 2.8] we have
Su+Sv=S"(u+v)=Su+PR, (S*u)S*(u +v)=

=Su+P, (S*u)S*u +P, (S*u)S*v =
=S u+R(Su)S’v.
Therefore, S'veU,(Su). Hence, Su0S’v
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Rezyume: Mazkur maqolada qirralari kuchli simmetrik fazolarda geometrik Pirs
proektorlarining xossalari o ‘rganilib, chizigli izometriyalar o zaro ortogonal geometrik tripotentlarni
yana o ‘zaro ortogonal tripotentlarga akslantirishi ko ‘rsatildi.

Pesiome: B oaunnoii cmamve Ovliu u3yyeHvl ceoucmea 2eomempuyeckux Ilupcoeckux
NPOEKMOPO8 8 CUNLHO SPAHEBO CUMMEMPUYHBIX NPOCMPAHCMBAX, U ObLIO0 NOKA3AHO, YMO JUHEeUHble
uzomempuu  omoopadxdcalom  OpMO2OHANbHbIE — 2eOMempudecKue MmMpUnomeHmsl 60  83AUMHO
OpMO2oHANbHbIE MPUNOMEHMbL.

Kalit so‘zlar: Qirralari kuchli simmetrik fazo, simmetrik girra, geometrik tripotent, geometrik
Pirs proektorlari, chizigli izometriya.

Knroueevie cnosa. Cunvno cPpaAHeB0 CUMMempudYHoe npocmpancmeo, Cummempuiras cpamb,
2eomempudeckuli mpunomenm, ceomempudeckuil Ilupcoeckuti npoekmop, TuHeuHas u30Mempusl.
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THE LITHOGENIC BASIS OF THE HILLS OF THE FERGANA VALLEY AND THEIR
STRUCTURE

Mirzamahmudov O.T.
Namangan University of business and science

Summary: This article reveals the main features of the adyr landscape of the Fergana Valley
from the point of view of their stratification by Neogene and Quaternary deposits, that is, deposits of
the Neogene period consist of siltstones, silts and clays, sands, sandstones, layers of conglomerates
and Quaternary layers, the deposits of which are located from north to south in the form of the Sokh,
Tashkent, Mirzachol and modern Syrdarya complexes. The article also describes the location,
tectonics, anticlinal and synclinal structures of the adyrs.

Key words: Conglomerate, sandstone, marl, clay, rocks, Paleogene deposits, Cretaceous
deposits, conglomerate rocks, Quaternary period, geological periods, sedimentary, loess deposits

Introduction

Approximately 15.8% of the land fund of the Republic of Uzbekistan corresponds to the hilly
regions. Of this, 4.48% belong to low hills, 6.77% to medium-height hills, 2.33% to high hills, and the
remaining 2.22% to plains behind hills, depressions between hills and river valleys. will come. The
hills of the Ferghana Valley are located in the eastern part of our country, in the middle part of the
tectonic depression formed between the Mogultog, Kurama, Karamazor, Shotgal, Ferghana,
Oto'ynogi, Aloy and Turkestan mountains in the upper reaches of the Syr Darya. is located. The
area is 7,6 thousand km? within the borders of Uzbekistan. The length of the hills from west to
east is 250 km, the average width is 80-100 km, and the widest part is in the eastern part, reaching
150 km.

Analysis and results

As mentioned above, the regions of the Fergana Valley are a mountain range surrounded by
high mountains. Between the high mountains and the central plains, there are high relief heights, which
in turn are divided into two: mountain ranges and a chain of hills. In the southern part of the Fergana
valley, there are three parallel ridges separated from each other by depressions, and there are tectonic
depressions between them, and there are few permanent waterways in these places. The mountain
rivers and streams flowing from the south cross the chain of hills and form their (river) valleys.
According to N.P.Vasilkovskii, the front mountain ranges are not very high and receive little
atmospheric precipitation, and are characterized by a large number of dry water tributaries in water
catchment basins [5].

Hills (relative height 100-300 m) are anticlinal tectonic structures, which are divided by
transverse and longitudinal valleys and depressions. They are mainly composed of rocks of the
Quaternary and Neogene periods (conglomerate, sandstone, marl, clay, etc.) and partially Paleogene
and Cretaceous deposits.

The hills of Southern Fergana extend in the eastern and northeastern directions and surround the
salt flats from the south. In the west of Oltiarigsoy, the hills form a single height and approach the
mountains. In the east, they are two rows, in some places three rows, and they are separated from each
other by interhill plains. They are characterized by gravelly and stony and gray soils with small
particles and a sparse cover of wormwood, ephemera and salt marshes. Due to the fact that the
groundwater lies deep, mainly automorphic, and hydromorphic landscapes were formed in some
irrigated parts.

V.N.Weber described the places where the mountain rivers flowed into the plains in the
southern parts of the valley as the last accumulation areas of the finished parts and the introduced rocks
and called them "dry deltas” [3]. Conglomerate rocks of the Quaternary period are scattered in the
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upper and lower regions of the low hills from Konibodom to Ferganagasha, and sometimes in the lower
plains. The southern mountain rivers (Isfara, Sokh) deposited their conglomerate rocks (in dry deltas)
from the places where they flowed from the mountains.

The hills in the south of the Fergana Valley were formed in the Neogene and Quaternary
periods. At the same time as the mountain ranges were rising, the plain part of the valley began to sink.
Rocks brought by rivers begin to be deposited between two formations that are moving opposite to
each other. After that, hills are formed by folding. The tops of the hills rise to a height of 1200 m. Their
surface is composed of conglomerates of the Sokh and Tashkent complexes covered with thin fine-
grained rocks, and the foothills are covered with gravel. Behind the hills and between the hills, in the
distance from Shimyan to Kuvasoykasha, there are plains consisting of sometimes wide and sometimes
slightly narrowed valleys.

The hilly areas are rocky and sparsely vegetated, and this is also the case in the hills located in
the north-western part of the valley. In the current Quaternary period, the areas where conglomerate
rocks are located, streams were deeply cut by "gorges".

The hills of Southern Fergana start from the meridian of the city of Khojand and extend east and
north-east to Isfayramsoygasha. Aksuv and Isfara-Khojaabad hills are located to the south of the city of
Khojand in the west. As you go to the east, the highlands begin from the meridian of the Konibodom
river. In the southern part of the Isfara and Sokh plains, the Sokh-Isfara hills lie flat. In the east, from
the eastern hills of the Sokh plains, a double chain of flat peaks begins. These are parallel to each other.
Altiariq in the north and Shimyan hills in the south. The northern slopes of these hills are connected to
the central plain part of the Fergana valley, and their slopes form steep hills and connect with the valley
behind the hills and lowlands. Among them are the valleys of Fayziabad and Margilonsoy [4].

The South Fergana hilly region has created unique agrolandscapes: the former mountain ranges
are made of Paleozoic and Mesozoic rocks, most of the hilly surface is covered with deposits of the
Quaternary period. The former mountain ranges extend to the east and form a series of anticlinal folds,
with transverse river valleys. Starting from the Shahimardan river, hilly landscapes are located on the
slopes of the former mountain ranges. A separate fold of hills begins around the city of Fergana, and
from here the plains behind the hills continue to the east. Soil science scientists Ismanov A.J.,
Akhmedov A.U., Ko'ziev R., Abdurakhmanov N.Yu. according to the opinion, the hills of the southern
part of the valley, the northern parts of the highlands, loess, gravel and hard rock (conglomerate) are
sometimes found in the form of mixed layers, most of them are proluvial-alluvial rocks distributed in
the hills of Arsif and Kuva. mixed, the chain of hills to the eastern part of the valley, the tendency of
the layer of loess rocks to thicken in hilly areas is observed [8].

Shala salt hills, formed from Paleogene-Cretaceous deposits, occupy the southern region of
Fergana region. Their absolute height is 850-1200 m. The activity of new tectonic movements is
observed in this area. Due to its influence, the process of denudation of different levels took place in
the hills. For example, the Belshust hill, located in the western part of the Shimyan hills, formed a
"love" hill structure under the influence of the denudation process. This feature is clearly expressed in
the complex cross-section of the hill, which became concave as a result of the washing of the rocks.
The latter are young hill anticlines composed of molasses, and older deposits have not yet been raised.
Different geological deposits and their different relief have complicated the morphological structure of
the hills.

In the stratigraphic structure of Southern Fergana (Weber, 1937), the thickness of the subsoil
layers of the region, flora and fauna, mineral resources and their age have been relatively less analyzed
[6]. According to him, the Cambrian strata are scattered in the area, and they are 30-175 m thick
outcrops, in which remains of trilobite animals were found. Silurian layers consist of thick shale plates,
yellow and black marbles, limestone sand and conglomerate rocks, sometimes 245-2200 meters thick
in places.
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If the sea left the Fergana valley in the Paleogene period, from this period, the processes of silt
erosion were formed on land and conglomerate deposits were separated and deposited. Even now,
tectonic movements continue on the scale of the area, so it remains a problem to clearly distinguish
between Neogene and Quaternary rocks (Weber, 1937). From the above, it can be concluded that in the
southern Fergana zone, as a result of tectonic and denudation movements of the earth, the sedimentary
rocks formed in different years are mixed together, causing difficulties in determining their age (in
some places) and period.

In the tectonics of the Southern Fergana regions, various folds of the relief are noticeable, and it
is found that the sedimentary rocks, which were deposited during geological periods, are mixed or
overlaid. It is recognized by geologists that the tectonic movements continue in the present time, due to
the fact that these movements lasted for a long time, it is observed that the mountain rivers eroded the
solid rocks of the Paleozoic era and filled the river valleys. Adirorti plains are located in the Vodil
graben-syncline between Shimyon-Avval-Kuvasay hills and the northern foothills of the Oloy ridge. It
is made of Mirzashol deposits with a thickness of 50 m. Towards the northern part of the plain, the
rocks decrease and the fine-grained rocks become thicker. Especially in lands that have been irrigated
for many years, the thickness of the fine particle layer increases due to agro-irrigation. Groundwater is
deep in the southern parts of the plain. In the vicinity of Adir, as a result of being blocked by bedrock,
springs have formed in some places.

Abduganiev O.l. according to his researches, between Kapshugai-So'qog-Kuva hills and
Shimyon-Awvval-Arsif hills, from west to east, there are Khangiz, Yormozor and Arsif depressions
(graben-synclines). They are filled with stony and fine-grained alluvial-proluvial and proluvial-deluvial
deposits of the Mirzashol complex. Deposits of the Syrdaryo complex are mainly distributed in the
riverbeds, ridges and I-Il1 terraces of Isfayramsoy (Beshalisoy, Akbarabadsoy, Kuvasoy) and
Shahimardonsoy (Margilonsoy, Fayzaobodsoy, Oltiarigsoy) and residual valleys. The surface of the
interhill depressions is flat, slightly inclined to the north and northwest. Its accumulative relief has been
greatly changed under anthropogenic influence. In the plains, intensive agriculture is carried out [2].

"Shimyon-Avval" shallow groundwater zone is located in Avval basin, bounded by Shimyan,
Akbilol, Avval and Tolmazor hills from the north, the foothills of the Aloy ridge from the south, and
Burbalik hill from the west. is bordered. Its width is 15 km in the center, 6-9 km in the west, and 60 km
in the northeast. Porous sedimentary layers of the Sokh, Tashkent, Mirzashol and partially Syrdarya
complexes are found in the shallows. Through these rocks, Shahimardan, Isfayram and many of their
branches, as well as irrigation systems and rainwater seepage formed a large reserve of underground
water. Different layers filling the depression form a single water complex. The largest amount of
underground shushuk waters can be found in the 100 m thick layer covering Mirzashol, Tashkent and
partly the Sokh complex. The amount of water absorbed from rivers and irrigation systems reaches 6
m3/sec. The main part of the underground waters are sulfate, hydrocarbonate, calcium, magnesium
waters, with little mineralization (0.5-0.8 g/l). [1].

The chain of hills of Northern Fergana, the land is orographically different from the hills of the
southern part of the valley [9]. There are no solid mountains in Northern Fergana, Namangan and
Kosonsoy hills occupy large areas in this area. The area has the following orographical features:
hillocks approaching the Norin River in the northeast, and Namangan and Kosonsoy hillocks separated
by slopes in the north. Towards the Norin River, the high and low hills are cut by many dry riverbeds,
and these areas are covered with Paleozoic deposits, only in a small part the rocks of the Cretaceous
age are exposed. received Boyaston high hills, stretching from the northeast to the southwest, begin in
the northwestern Burshak, and its highest point reaches 1170 meters. To the south-east of the Boyaston
hills, between the Namangan hills, there is the Kosonsoy-Pishkaron junction. Its height is 780-1000 m,
the slope decreases to the south-west, and it is filled with the rocks of the rivers and is expressed in the
structure cut by the valleys of the mountain rivers. The steepest descending part is the Kosonsoy basin,
where the Kosonsoy river created a plain formed by the sedimentary rocks of the river at the Kosonsoy-
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Pishkurgan basin. Proluvial rocks and eroded rocks from the upper hills are sometimes observed in the
riverbeds of the Kosonsoi River. At present, the Kosonsoy river with its deep (10-15 m) bed has
crossed the Kosonsoy-Pishkurgan basin from the west and deposited or deposited the river sediments
south of the Namangan hills, i.e., in the modern reach of the Kosonsoy river. In addition, the Karasuv
river, which does not have such a large riverbed, crosses the Kosonsoy-Pishkurgan branch. The eastern
part of the Kosonsoy-Pishkurgan basin is considered to be the upper reaches of the Podshuta River, and
it was filled with rocks brought by the river and created a wide flat plain.

The sloping plains of the northern Fergana adirort and adirorali are covered with sandy and
gravelly clay soil of different thicknesses, the thickness of the soft soils depends on the time of
formation of the deposits and their location. S.A.Shuvalov divided the depressions located between the
hills of Northern Fergana into the following parts: a) terraces with fine particles and almost soilless
formed from ancient water deposits; b) upper terraces, which have formed spreads in the present
period, and the soft soil layer is not so thick; c) soft-rock lower terraces formed from modern
sedimentary rocks [10].

In Northern Fergana, the valleys of Nanay, Iskovot-Zarkent-Peshkurgan, Kosonsoy, Kogimboy,
Almas-Shust-Varzik, Asht-Bobodarkhan hills stand out. The bottom of the Nanay adirola is divided by
stream valleys, and some small bottoms are covered with clayey proluvial rocks 1-2 m thick.

The height of the Namangan hills in the southern part of the Kosonsoy-Pishgoron junction
reaches 700-800 meters, and the activity of tectonic processes can be seen here. The Kosonsoy river
valley, crossing the Kosonsoy-Pishkurgan confluence from the west, crossing the Namangan hills and
moving south along a narrow riverbed with a depth of 100 meters, and from the city of Torakorgan to
the wide expanse of Sirdaryogasha produced. Its plain is crossed by the modern valley of the Syrdarya
river flowing from the east, and in some places the cut parts (ravines) of this plain are 10-15 meters
deep.

Iskovot-Zarkent-Peshkurgan sloping plain is covered with quaternary gravels, some places with
clay soils. The banks and all the tributaries of the Poshootasoy river cut across the sloping plain. In its
south, the Quaternary deposits are spread to the upper part of the hills, so underground water seeps out.
The slope of the Kosonsoy adirort is made up of gravel-stone mixed deposits of the Quaternary period,
and its slopes are covered with fine-grained deposits with a thickness of 1-2 m and a 10 m grid.

Soil science scientist Ismanov A.J.According to the research conducted by the expedition
(2017), the Shust-Pop hills exchange with the Namangan hills, which are the main part of the hills in
the eastern direction, and this fold of hills reaches the Fergana ridge to the east. Behind the chain of
hills there are wide undulating plains behind the hills, which begins as a pre-mountain shale salt plain
between the heights of Okbel, Aksha and Supatog in the west and the Kurama mountain range. These
plains are considered to be proluvial-deluvial foreland deposits, and they have the appearance of a
rocky shale salt marsh, sometimes divided (with dry streambeds). It is very poor in the world of plants.
Proluvial-deluvial pre-mountain slope plains are eroded and fragmented by streams flowing from the
mountain (Shodaksoy) and reach the valley (dry bed) of the Syrdarya river. To the east of Shodaksoy,
the plain behind the hills of Shorkesar Soyigasha is folded, that is, eroded and divided into pieces. The
steeply cut and folded slope plain consists of proluvial-deluvial deposits, reaching the Shust-Pop hills,
and its southern part joins the Syrdarya valley. A part of the hills near the Syrdarya has been exploited.

The fact that the tectonic deformation of Northern Fergana continued not only in the Neogene
period, but also in the Quaternary period was determined by the deformation of the young sedimentary
rocks in the river valleys. The formation of sedimentary rocks in the Mesozoic and Cenozoic regions
has undergone changes in folds and stratification in later periods, and they can be seen in different
regions in the form of accumulated or stratified sedimentary rocks of the later period [7,8]. In short, the
tectonic movements that have occurred and are occurring in northern Ferghana have caused a change in
the sequence of layers of sedimented, deposited, deposited and collected rocks of geological periods,
sometimes in a mixed form in some places. , experts noted that their separation caused relatively
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complexities. In addition, during the anthropogenic period of the Quaternary period, the plain part of
the Fergana valley became land. For this reason, Cretaceous rocks are found on the ground of the hills.

N.P.Vasilkovskii said that the deposits of the valley hills were formed in the Neogene and early
Quaternary periods according to their age [5]. These faults have a dry continental type and sometimes
correspond to lacustrine and subaerial facies. Therefore, conglomerates are found in the outer parts of
the hills, and sand, clay and marl rocks are laid in the central part. These rocks are 2,500-3,000 meters
thick, which are clearly visible in the northern parts of the valley, and less thick in the southern and
eastern parts. Due to the rapid deposition of these faults, it is observed that they are intermingled, and
this causes the researchers to assume that the mountainous regions of Ferghana are not only at the end
of the glaucous period, but also continue in the present time. This is also seen in their facial changes.
During the uplift of the hill chains in the Fergana region, there was a rapid accumulation of crushed
materials from the plains below, and in these regions, the large volumes of water from the mountain
rivers, as a result, the large crushed rocks brought from the mountains were separated and located -
large gravels are laid near the mountain, and relatively small ones are laid near the slopes. Continuation
of tectonic movements and deformations has affected the valley and partly flat parts. Thus, after the
high mountains, the second mountain range, i.e. the foothills, and then the current chain of hills
appeared. The age of the above-mentioned rocks corresponds to the whole zone of hills, foothills and
inter-hill slopes. The lower part of the valley (region of the ancient plains) is filled with pore-dispersed
cracks, where it can be seen that the Quaternary cracks of the Syrdarya, and then the surrounding rivers
were brought. Among them, one can see the gravelly beds of the river beds, the alternate location of
sand dunes, sand dunes and mud flats towards the plain. Swamp-lake formations are composed of more
saline sandy loam, sometimes heavy mud [8].

It is observed that the loess deposits are formed (located) in a unique way in the Fergana valley,
that is, loess rocks are not found in the central part of the valley, their location is approximately from
the width of the cities of Fergana-Kuva, starting from the southern and northern hilly zones, to the
eastern parts of the valley. reached and they increase in thickness. In these areas (eastern parts), thick
loess deposits are preserved (on the hills), in a less folded (cut or separated) form and strengthened by
vegetation, so this part of the valley is characterized by a large amount of atmospheric precipitation [7,
8].

Conclusion

In short, the peculiarity of the Fergana Valley's geological structure, endogenous and exogenous
(internal and external) processes, the uneven location of its geological wounds, and the combined
occurrence of changes in periods, caused complications in clearly distinguishing their age.
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Rezyume: Ywoby wmakxonada @apzona eoduticu adup aaHOwapmiapuHurHe — acocuil
XYCYCUSAMAApU Heo2eH 6a MYPMIAMuU 0a8p EMKUUKIAPUOAH MY3UNICAHAUSU, SbHU HEeO02eH 0asp
EMKUBUKIApU  alle8panum, anespum 6a 2ull, KyM, KYMMOW, KOH2IoMepam Kamiamaapuoan
ubopamaueu, mypmiamyu 0asp EmxusUKiIapu 3ca wumonoan xcanyoea momon Cyx, Towkenm,
Mup3zauyn ea xo3upeu CupOapé KOMRIIEKCIapu wakauod dcouiautysu, wy ouian oupea XxyoyOHuHe
MEKMOHUKACU, AHMUKIUHAL 80 CUHKTUHAL CIPYKMYPAIapu Xakuoa Gukpiap 6aén smunean.

Pe3rome: B oannoui cmamve packpvléaromcsi 0CHOBHble 0COOEHHOCMU A0bIPHO20 TaHOuapma
Depeanckoll  0OMUHbL ¢ MOYKU 3PEHUs. UX PACCIOCHUS HEO2EHOBLIMU U  UYemBepMUUHbIMU
OMIONHCEHUAMU, MO eCb OMILONCEHUS HEO2EHOB020 NEPU0Od COCMOAM U3 ANeBPOIUMO8, ANe8PUMO8 U
2NIUH, NeCK08, NeCUAHUKO8, C10e8 KOH2IOMEPAMO8 U YeMmeePMUYHbIX C10e8, MeCMOPOICOEHUSI KOMOPbIX
pacnonodxcenvl ¢ cegepa Ha 1oe 6 eude Coxckoeo, Tawkenmckoeo, Mup3auonbckoeo u cogpemenHozo
Coipoapvurckoco  komnaekcos. Taxoce 6 cmamve ONUCAHO — PACHONIOJCEHUE, MEKMOHUKA,
AHMUKIUHATbHBIE U CUHKIUHATbHBIE CIMPYKIMYPbl AObIPOS.

Kalit so’zlar: Konglomerat, qumtosh, mergel, gil, tog* jinslari, paleogen yotqiziglar, bo‘r
votqiziglar, konglomerat jinslar, to ‘rtlamchi davr, geologik davrlar, cho ‘kma, lyoss yotqiziglar.

Knwuesvie cnosa: Konenomepam, necuanux, mepeeiv, 2luHd, OpHble NOpPoobl, NAle02eHO8ble
OMIIOJICEHUsL,  MEN0Bble  OMIONCEHUSl,  KOH2IOMEPAMHble  NOPOObl,  YEMEEPMUYHBLIL  Nepuoo,
2eoioeuyecKue nepuoobl, 0CA0OUHbIe, 1eCCOBble OMIONHCEHUSL.
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BIOLOGICAL BASIS OF IMPROVED CONTROL OF LEAF BEETLES
(COLEOPTERA, CHRYSOMELIDAE) FAMILY

Zhuginisov T.I., Asemenova D.Ya., Koshchanov D.E.
Karakalpak State University named after Berdakh

Summary: Today, the processes taking place in natural landscapes due to global climate changes
and strong anthropogenic influences in the natural ecosystem have an impact on animal biodiversity. Due
to natural changes, there have been great changes in the world of insects, that is, there have been
opportunities for the formation of favorable environments for representatives of the family of leaf beetles
(Coleoptera, Chrysomelidae). In such cases, we all know that the flora of green plants, which are
important for humanity, are seriously damaged, and from this point of view, it is important to develop
improved control measures against the pest.

Key words: beetles, plants, flora, anthropogenic, natural, landscape, improved, control.

INTRODUCTION. The rise in temperature around the world cannot fail to affect the flora of
plants, which is a concern that the negative impact of harmful insects is increasing year by year in
ensuring food safety in the supply of agricultural products in the world community, which is necessary for
humanity. Today, we all know that insects from the family of leaf-eating beetles (Coleoptera,
Chrysomelidae) are considered one of the most dangerous pests of agricultural crops. Their control is
critical to food security worldwide and is often considered one of the critical issues requiring government
or international intervention.

According to the results of the literature analysis, if we give information about the Colorado beetle
Leptinotarsa decemlineata Say., a member of the Chrysomelidae family, which is widely known as leaf
rodents, the pest insect is widespread in almost all regions of Europe, as well as in the United States of
America and Asian countries. The insect pest was first identified as a pest in the US state of Colorado in
1859. Later, in Europe, around the Bordeaux region of France, it seriously damaged potatoes and began to
spread over the whole earth by 150-400 km every year. Barghur beetles (Coleoptera, Chrysomelidae) are
large and medium-sized insects with long bodies. Representatives of this family can be found on all
continents of the world. They are mainly distributed in the tropics and subtropics. Representatives of the
Chrysomelidae family belong to the category of beetles, and there are more than 50,000 species in the
world. About 2,000 species are common in Central Asia and CIS countries, and 240 species are common
in Uzbekistan. Basically, in Uzbekistan, the Colorado beetle (Zeptinotarsa desem lineata), poplar leaf-
eaters (Agelestica alni) and cereal leaf-eating beetles (Ouloma melanopus) are known for their pest
characteristics. Morphologically, their body size ranges from 1 mm to 35 mm, their whiskers are large,
and their colors are shiny. Pest characteristics are mainly noted during the worm period, and beetles and
worms of the insect cause serious damage by gnawing plant leaves [1; 2; 7; 8].

MATERIALS AND METHODS. The necessary materials for the research work were collected
in the spring, summer and autumn seasons in the natural conditions and anthropogenically transformed
places of the Southern Aral Sea of Karakalpakstan in Amudaryo, Beruniy, Ellikkala, Tortkul districts from
garden plants and agrocenosis field crops during the years 2021-2023. In this case, Ulmus densa (Litv.),
Caragana arborescens (Lam.), Populus pruinosa (Schrenk.), Populus alba (L.) from tree plants mainly
belonging to the flora of Uzbekistan in natural conditions, Elaesagnus angustifolia (L.), from semi-shrub
plants Tamarix hispida (Willd.), Haloxylon aphyllum (Minkw.) and in desert places Alhagi pseudalhagi
(MB.) Desv. representatives of leaf beetles (Coleoptera, Chrysomelidae) were collected. Fauna, systematic
analysis of taxonomic species composition, dominance of all collected insect samples were studied based
on general entomological methods [3; 4; 5; 6].

In addition, preventive, improved mechanical and chemical pest control works were carried out in the
gardens around the residents' houses.
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RESULTS AND DISCUSSION. In the process of monitoring, attention was paid to the dominant
species of leaf beetles (Coleoptera, Chrysomelidae) and preventive, improved mechanical and chemical
control was carried out against them. In this case, it was noted that the yellow-red leaf-eating beetle
Chrysomela tremula is the dominant species of the leaf beetle family (Coleoptera, Chrysomelidae) in the
natural biotopes of the South Island, and the plum leaf pest Agelastica al. In addition, cabbage beetle
Phyleotreta praticola and potato pest Colorado beetle Leptinotarsa decemlineata were recorded in the
agrocenosis fields of residential houses.

During the researches, among the members of the leaf beetle family (Coleoptera, Chrysomelidae), the
yellow-red leaf beetle - Chrysomela tremula, the plum leaf beetle - Agelastica alni, the cabbage beetle -
Phyleotreta praticola, and the colorado beetle - were recorded as dominant species in natural biotopes,
horticulture and agrocenosis field crops. - Leptinotarsa decemlineata preventive, improved mechanical and
chemical control measures were carried out (Table 1).

1-table

In natural conditions, the chemical against representatives of the barghur beetle family (Coleoptera,
Chrysomelidae) is “Targa Super, 5% em.K."preaparati biological efficacy

The number of insects that died in a few days Biological
! Types of efficiency
Ne insects 3 > ! 10 o (%)
p | Chrysomela |, 641 93406 11,440,5 | 14,7403 | 18,440,3 | 724+12
tremula
2 Ageal‘?r?itlca 1,8+0,4 10,2+0,5 12,240,5 | 13,6+0,5 | 19,2+0,6 75,5+1,4
3 Phyle_otreta 1,440,1 9,8+0.6 11,3+0,3 | 13,2+0,4 | 16,1+0,5 63,3+1,0
praticola
4 Leptinotarsa 1,740,1 9,4+0.4 13,240,2 | 16,1£0,4 | 19,3£0,6 75,9£1,5
decemlineata
5 | MBOPAL 4300 ] 11,7:04 | 153204 | 212:05 | 254+04 | 100:0.9
TUPUK 30TJIap
P <0,001 <0,01 <0,01 <0,03 <0,001 <0,001

Note: (n=8, M+m: P - accuracy of biological effectiveness against insects in days).

Chemical "TARGA SUPER, 5% em.k." preparation was used and the biological efficiency of the
insects killed in days compared to the control was studied. As a result, the sensitivity of the chemical
preparation to Chrysomela tremula was 72.4%, Agelastica alni 75.5%, Phyleotreta praticola 63.3%,
Leptinotarsa decemlineata 75.9%. In the conditions of Uzbekistan, there are several methods of
mechanical control against the dominant species Chrysomela tremula, Agelastica alni, Phyleotreta
praticola, Leptinotarsa decemlineata of the representatives of the beetle family (Coleoptera,
Chrysomelidae) and positive results are being achieved. In this regard, for example: firstly, before
transporting the potatoes grown in the districts and villages where the pest is present, cleaning the product
from the pest, taking quarantine measures, issuing documents and carrying out preventive measures of
fumigation; secondly, in agrotechnical measures, high-level cultivation of the land and plants, increasing
the tolerance of the plant by providing sufficient organo-mineral fertilizers, cutting the stem before
harvesting, fully harvesting the potato crops in the field after the harvest, and deep plowing of the land;
thirdly, in the implementation of biological control measures, there are more than 50 types of beetles, of
which polyphagous golden-eyes, khan's girls, jujilets, kandas, northerners, spiders are widespread in our
republic. In this case, mainly introduced handcuffs "perillius, podizus™ have a special place; fourthly, it is
necessary to implement chemical control measures in the field.
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In general, today, the world of green plants occupies one of the main places in the world
community and in our republic in the anthropogenically transformed places in ensuring the food security
necessary for mankind. According to the results of the experiment, it was found that in the conduct of
mechanical and chemical control against the dominant species Chrysomela tremula, Agelastica alni,
Phyleotreta praticola, Leptinotarsa decemlineata of representatives of the beetle family (Coleoptera,
Chrysomelidae) it is necessary to take into account time units based on the phenological calendar of the
pest. From this point of view, the development of improved, preventive control measures to protect our
food and plant products from pests is one of the important issues.
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Rezyume: Bugungi kunda global iglim o'zgarishi va tabiiy ekotizimdagi kuchli antropogen ta'sir
tufayli tabiiy landshaftlarda sodir bo'layotgan jarayonlar hayvonlarning bioxilma-xilligiga ta'sir
ko'rsatmoqda. Tabiiy o'zgarishlar tufayli hasharotlar dunyosida katta o'zgarishlar ro'y berdi, ya'ni barg
go'ng'izlar oilasi (Coleoptera, Chrysomelidae) vakillari uchun qulay yashash muhitini shakllantirish
imkoniyatlari paydo bo'ldi. Bunday hollarda insoniyat uchun muhim bo ‘Igan yashil o ‘simliklar florasiga
Jjiddiy zarar yetkazilishi barchamizga ma’lum va shu nugtai nazardan zararkunandalarga garshi kurash
chora-tadbirlarini yaxshirog ishlab chigish muhim ahamiyatga ega.

Pe3tome: Ceco0ns npoyeccol, npoucxoosujue 8 nNPUpoOHbIX JIAHOUADMAX 8ciedcmaue 2100a1bHbIX
UBMEHEHULl KIUMama U CUIbHO20 AHMPONOceHHOCO0 8030€licmeus 8 npupodﬂod oKocucmeme, okasvlearom
GIUAHUE HA OUOPA3ZHOOOpA3Ue HCUBOMHBIX. B céa3u ¢ npupoonvimu usmeHenusmMy npouzownu 6orvuue
UBMEHEHUsl 8 MUpPe HACEKOMbIX, MO eCMb NOABUTUCH B03MOICHOCIU OISl hOPpMUPOSaNUs OIA2ONPUAMHOU
cpedvl obumanus 01 npedcmasumeneii cemeticmaa aucmoedos (Coleoptera, Chrysomelidae). B maxux
cyuasx Mel 6ce 3HAeM, UMO DIOpa BANCHBIX O Hen08euecmea 3eleHbIX PACMEHUll Cepbe3HO
nospescoaemcs, u ¢ dMoil MOYKU 3PEHUsi 8AXHCHO pazpabomamsv Oonee cosepuieHHble Mepbl 60pbObL ¢
gpeoumenem.

Kalit so'zlar: go'ng'izlar, o'simliklar, flora, antropogen, tabiiy, landshaft, yaxshilangan, nazorat.
Knrwoueevie cnosa: xicyku, pacmewnus, Gropa, aHmponoceHHwlll, Npupoombvll, JAHOULADMHbII,
VAyuuLeHHbll, 60opboa.
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THE IMPORTANCE OF GEOGRAPHY IN THE FORMATION OF ENVIRONMENTAL
EDUCATION AND TRAINING SKILLS OF SCHOOLCHILDREN

Nurlanov A.St., Allanazarov K.J?.
'Nukus state pedagogical Institute named after Ajiniyaz
2Karakalpak State University named after Berdakh

Summary: Due to the drying up of the Aral Sea, the ecological disaster on the territory of the
Republic of Karakalpakstan has aggravated and led to negative changes in the environment, and
significantly affected all sectors of the economy. This article examines the role of geography in the
formation of environmental education and skills of Karakalpakstan school children.

Key words: Ecological culture, ecological crisis, natural complex, natural resources, rational
use, mineral resources, human factor, labourresources, agriculture, reserve.

Nowadays, in most countries in the world, the changes that are taking place at a rapid pace in an
environment that is full of scientific and technical progress do not leave time for people to think.With
the sudden increase in the number of people on earth, the increase in their demand for daily consumer
goods, food and drink products and drinking water, the irrational use of the natural resources of the
environment, and the negative effects of modern production on human resources are causing a lot of
the ecological problems in the world.In order to protect the air, soil, water and biological resources of
our planet and to ensure its protection, we can stabilize the shores of ecologically equal weight by
raising ecologically cultured generations.

Due to the aggravation of the environmental crisis in the polluted environment associated with
the drying up of the Aral Sea, the important tasks of the formation of the ecological civilization of our
people with the improvement of providing environmental education and education to the entire public,
especially to school-age and school-age minors, are considered to be urgent issues of today.

President Sh.M. Mirziyoyev, made a statement at the 72nd session of the UN held on
September 19, 2017. "I would like to draw your attention to one of the most acute environmental
problems of today - the Aral crisis. Here, in my hand - a map of the Aral disaster. I don't think it needs
any further explanation. Addressing the consequences of sea-building requires concerted international
efforts. We are supporters of the full implementation of the special guidelines adopted this year by the
United Nations on providing approximate assistance to the peoples affected by the Aral disaster,”" he
mentioned.

In accordance with the requirements of the new directions in the field of education, the contents
of each subject of study are being repeated in the general education schools, related to the living needs
of people and our society, and new textbooks are being created. The use of modern methods and
methods of ecological directions of the learning process and the activation of pupils' cognitive activity,
is the emergence of a new complex of methodological and pedagogical ideas of teaching that determine
the main directions of the future of schools with the renewal of new education methods.

Forming positive relationships with close people in minors is a complex socio-pedagogical
process that requires a long time, and it is related to the fact that the population of our country lives in a
state of environmental problems. The science of geography, compared to other subjects, has great
potential in achieving the effectiveness of environmental education. For the protection and future of our
planet, it is the duty of experienced teachers to educate the young generation with ecological culture
and to form their ecological literacy.

In teaching geography, it is very important to create the necessary skills for everyone, while
enriching the content of environmental education, paying special attention to the creation of its
educational functions.
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The main focus of the formation of pupils' ecological literacy is not only knowledge of the
basics of ecology, understanding of environmental problems, and development of employability skills
to cover and prevent damages caused by people close to a person.In the conditions of school-aged
children, the protection of the natural environment that develops pupils' abilities, characteristics,
judgments, accompanied by knowledge and interest, is the direction for their employability [2].

In the course of Physical geography, pupils are given valuable ideas about the relationship
between the Earth and its geographical spheres, the laws of development, the relationship between
society and human, and the interrelated development of human components close to a person in a
hostile environment. The topics of this course on pollution of the atmosphere, lithosphere, hydrosphere,
biosphere, and the surrounding environment, and environmental problems have great educational value
in making pupils understand the importance of the geographical shell for human life, and to formation
of point of view to the ecological world.

In studying the course of Physical geography of continents and oceans, great attention is paid to
the interrelated development of soil, flora and fauna in the human zones of each continent, and the
conservation of human zones.In these topics, find information about the ecological problems that are
occurring in the zones of nature on the mainland, ways to protect nature, national parks and reserves,
and think about the ecological world, the ability to think and work is formed.

In order to increase the ability of students to protect the natural environment and protect natural
resources, first of all, we need to form pupils' understanding of the natural environment, and secondly,
to protect the nature and its importance, based on the conclusions of natural events and opinions. We
can form new ideas about the ratio of pupils to the environment they like.

In teaching geography, it is necessary to know valuable sources of knowledge about the
environment in which they live in order to educate people with a developed environmental culture. At
the same time, the importance of studying the territorial location of the local mineral resources of the
productive forces of our society and its territorial organization is increasing.Most of the young people
are limited to knowing information about the yield of natural resources and useful mineral wealth of
our country, and do not pay attention to the broad understanding of the impact of human activity on the
natural complexes where they live.In teaching geography in this subject, it is necessary to study depth
the human factors, along with the study of the relationships between people and society. For example,
in the course of economic and social geography of Uzbekistan, it is not limited to the study of the
human factor as labor resources, but it requires careful study of its relation to natural, economic and
social problems.

In the study of the Physical geography of Karakalpakstan, by deeply analyzing the current
ecologically tense state of the natural components of our country, realizing the impact of nature and its
imbalance on human economic activity and life, keeping nature as the apple of an eye and people's
right to nature teaches that there should be contact.

One of the most important tasks in the study of the economic and social geography of
Karakalpakstan is to educate the pupils about the territorial structure of the country they live in and the
issues of rational organization and use of its natural resources in a science-based way that suits the
interests of the population.In the study of the economic and social geography of the people of the
world, pupils are introduced to the causes of environmental pollution and environmental problems in
different regions of the world, and they learn about the efficient ways to solve them. Realizing the
negative impact of the crisis on the social and economic development of the people who are the
productive forces of our society, the need for the service of each person to solve the problems, along
with the creation of the qualities of charity, efficient use of natural resources. For example, more than
2,700 large nature reserves and national parks are organized around the world. Most of them are
located in developed countries, ie USA, Germany, Canada, Japan, Australia [3]. The attitude of people
living in these countries to nature, their culture, and living things are not killed for nothing, plants,
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meadows, water, and forests are preserved with valuable and impressive stories of the teacher. The
exhibition works create an opportunity to develop an ecological culture in pupils.

The creative works of students have great educational value, for example, environmental
posters, pictures, booklets, newspapers, thematic sites aimed at developing environmental literacy,
artistic works on environmental topics, comparing their various sources of information, analyzing the
appropriate use of natural resources forces them to analyze and think about appropriate use and share
their thoughts [4].

In order for the educational character of the school geography relationship to be beneficial, it is
necessary to have a friendly relationship between the teacher and the pupil, discussion, acceptance of
solutions, and other tasks based on the principle of free and equal participation.In such a principle,
conversational, seminar, conference and debate methods of teaching are suitable for the purpose. For
this purpose, will be used to organize a debate or seminar on the environmental problems of our
country.For example, 1) the effect of environmental conditions caused by drying up of the Aral Sea
water on the health and life of the republic's population, 2) necessary tasks of maintaining the
ecological balance in the Aral sea region, 3) the works carried out in agriculture in our country to
provide our population with quality food and drink products, 4) at the present time, the implementation
of healthy lifestyle of the people can be carried out in other topics, where there are necessary solutions.

Here, it is very important for the teacher to direct the pupils' thinking to the solution of today's
real problems, and to instill in them the full belief in the need for selfless participation of each of them
in solving these problems.The goal of current geographical education is to expand and develop pupils'
world view, and to educate ecologically cultured people who can think freely, think from a
geographical point of view, and evaluate the relationship of every people of the Earth with nature. By
using school geography and its educational tasks in an ecological direction, we will create an
opportunity for pupils to form the following ecological and educational tasks:

— Determining the relationship between nature and society and its impact on human activity
and life;

— Analyzing the sources of pollution of water, air, soil and biological resources of the
environment and finding out the measures to prevent them;

— To create scientific-geographical thinking, formation of geographical knowledge and
ecological skills;

— Awakening the love and affection for the motherland,;

— We need to know the ways to make a useful contribution to the natural resources of our
country, how to preserve them and use them wisely;

— Searching for possible ways to save flora and fauna that are disappearing due to
environmental threats in our country;

— Formation of environmental culture of pupils by expanding their view of the geographical
world;

If we successfully carry out such responsible tasks of forming the ecological culture of young
people, we will contribute to the stabilization of the ecological threat in our Republic by educating
future generations who are geographically literate and ecologically cultured.
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Rezyume: Orol dengizi ekologik ingirozning murakkablashuviga bog ‘lig Qoraqalpog ‘iston
Respublikasi hududda tabiiy atirof-muhitga salbiy ta’siri vujudga kelib, churloshmogda, shuningdek bu
o ‘zgarislar xalg xo ‘jaligining barcha sohalariga salbiy ta’sirini ko ‘rsatmogda. Ushbu magqolada
Qoraqalpog ‘iston sharoitida maktab o ‘quvchilariga ekologik ta’lim va tarbiya ko ‘nikmalarini
shakillantirishda geografiya fanining ahamiyati ko ‘rsatilgan.

Pe3tome: B ceéasu c evicvixanuem Apanbckoeo Mopsa  dKosocudeckas Kamacmpoga Ha
meppumopuu Pecnybnuku Kapakannaxcman ycyeybunace u npusena K He2amueHbIM UMEHEHUIM 6
OKpydHcalowjeli cpede, a Makxdce CYWeCmeeHHO NOGIUANA HA 6Ce OMPACiu IKOHOMUKU. B Oammou
cmambe paccmampuéaemcsi poib eeocpaduu 68 GOopMUpo8aHuLU IKOL0SUYECKO20 00pa308aHuUsl U
HABbIKOG Y WKOIbHUK08 Kapakainakcmana.

Kalit so‘zlar: Ekologik madaniyat, ekologik ingiroz, tabiiy majmua, tabiiy resurslar, ratsional
foydalanish, foydali gozilma boyliklar, inson omillari, mehnat resurslari, gishlog xo ‘jaligi, go ‘rigxona,
seminar, konferentsiya.

Knrouesvie cnoea: Dxonocuveckas Kyibmypa, 3K0J102U4ECKUL KPUSUC, NPUPOOHDBIL KOMNJIEKC,
NPUPOOHBIUL pecypc, PAYUOHANbHOE UCHONb3068AHUS, NOJIe3HOe UCKonaemoe, delosedecKutl gaxmop,
pecypcenl, ceibCKoe X03UCmeE0, 3an08e0HUK, CEMUHAD, KOHpepeHYUs.
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FAUNA AND ECOLOGY OF BIRDS OF THE COMPLEX (LANDSCAPE) SAIGACHY
RESERVE
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Summary: The article describes materials collected from ornithological research conducted in
the Saigachi complex (landscape) reserve in 2020-2022. The authors list rare birds.

Key words: Complex (landscape) reserve Saigachy, distribution of birds, resident, nesting,
migratory, wintering birds.

In order to preserve natural objects and complexes that have special ecological value in their
natural state, the Saigachinsky complex (landscape) reserve was created as an environmental institution

[5].

Scientific work was carried out in all seasons 2020-2022 in the complex (landscape) reserve
"Saigachiy". When studying the avifauna, generally accepted methods were used [4, 7]: route method
of observation and recording (on foot, by car); methods for identifying bird species by voice, and
nocturnal migrants by moonlight; for subsequent identification and analysis, shooting species using a
photo and video camera; registration of main biotopic features at observation sites, etc.

Based on available literary sources [1, 2, 3, 6] and our own observations, it was determined that
107 species of birds belonging to 14 orders and 34 families are common in the Saigachy complex
(landscape) reserve (Table 1).

Table 1

Species composition and habitation of birds of the complex (landscape) reserve Saigachy

Numbgr of Resident Nesting Migrant Wintering
species
Squad ab
abs. % s % |abs.| % abs. % | abs.| %
Podicipediformes 1 0,93 1 0,93
Pelecaniformes 1 0,93 1 0,93
Phoenicopteriformes 1 0,93 1 0,93
Anseriformes 4 3,73 4 3,73
Falconiformes 17 | 1588 | 3 | 2,80 9 8,41 12 | 1121 | 9 8,41
Galliformes 2 186 | 2 1,86
Gruiformes 4 3,73 2 1,86 4 3,73 1 0,93
Charadriiformes 5 4,67 1 0,93 4 3,73 1 0,93
Columbiformes 6 560 | 3 | 2,80 3 2,80 1 0,93 2 1,86
Strigiformes 2 186 | 2 | 1,86
Apodiformes 1 0,93 1 0,93 1 0,93
Coraciiformes 1 0,93 1 0,93 1 0,93
Upupiformes 1 10,934 1 0,93 1 0,93
Passeriformes 61 [5700| 9 | 841 | 21 | 1962 | 43 | 40,18 | 17 | 15,88
Total 107 | 100 (19| 17,75 | 39 | 36,44 | 74 | 69,15 | 30 | 28,03

According to the table, Passeriformes are the most common among the families - 61 species or
57%. The next place was taken by the Falconiformes family of falcons (17 species or 15.88%).
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Columbiformes - 6 species (5.60%), Charadriiformes 5 species (4.67%), Anseriformes, Gruiformes - 4
species each (3.73%), Galliformes and Strigiformes 2 species (1.86 %), Podicipediformes,
Pelecaniformes, Phoenicopteriformes, Apodiformes, Coraciiformes and Upupiformes each accounted
for 1 species (from 1.28%) (Fig. 1).
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Figure 1. Number of birds in the complex (landscape) reserve “Saigachy” by squad

If we analyze birds according to their systematic composition and the nature of their stay, we
can distinguish migratory bird species (69.15%), nesting birds (36.44%), resident (17.75%) and
wintering bird species (28.03%).

If we analyze the living conditions of birds, 21 species of Passeriformes (19.62%), 9 species of
Falconiformes (8.41%) nest. Columbiformes 3 species (2.80), Gruiformes 2 species (1.86%), the rest of
the order (Charadriiformes, Apodiformes, Coraciiformes and Upupiformes) - 1 species (0.93%).

The display of migratory birds is as follows: Passeriformes 43 species (40,185), Falconiformes
12 species (11.21%), Anseriformes, Gruiformes, and Charadriiformes 4 species (with 3.92%), from the
remaining families (Podicipediformes, Pelecaniformes, Phoenicopteriformes, Columbiformes,
Apodiformes, Coraciiformes and Upupiformes) - 1 species (0.93%).

It should be noted that out of 107 bird species common in the territory of the Saigachy complex
(landscape) reserve, 19 species lead a sedentary lifestyle. Among them are 9 species of Passeriformes
(8.41%), 3 species of Falconiformes and Columbiformes (2.80%), and 2 species of Galliformes and
Strigiformes (1.86%).

Passeriformes dominate among wintering species (17 species or 15.88%). Falconiformes
include 9 species (8.41%), Columbiformes - 2 species (1.86%), the remaining 2 families (Galliformes
and Charadriiformes) - 1 species each (0.93%).
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Rezyume: Magolada 2020-2022 yillarda Saigachin kompleksi (landshaft) go'rigxonasi hududida
o'tkazilgan ornitologik tadgigotlar davomida to'plangan materiallar tasvirlangan. Mualliflar noyob
qushlarni sanab o'tishadi.

Pe3tome: B cmamve onucanvl mamepuansi, cOOpanuvie 8 X00e OPHUMOLOUYECKUX UCCIe008aHULL
npogedennvix Ha meppumopuu CaneayuHcKo20 KOMNIEKCHO20 (1anowagmmuoeo) 3anogeonuxa 6 2020-
2022 2e. Asmopul nepequcasaiom peokKux nmuy.

Kalit so‘zlar: “Sayg ‘oqchi” majmua (landshaft) go ‘rigxonasi, qushlarning targalishi, o ‘trog, uy
quruvchi, ko ‘chmanchi, gishlovchi qushlar.

Knrwoueevie cnosa: Komnnexcuwiii (nanowagpmuuiii) 3axasnux «Caiieauuy, pacnpocmpanenue
nmuy, oceovle, 2He3008ble, nepeiiemHule, 3UMyoujue NMuYb.
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STUDY OF THE COMPOSITION OF ORGANIC FERTILIZERS USED DURING
CULTIVATION

Reymova F.N.
Karakalpak State University named after Berdakh

Summary: Plants grown biointensively using organic fertilizers do not require as much
fertilizer as plants grown using other methods, but even so, this method allows for high yields.

Key words: arable land, fertility, land reclamation, salinity, fertilizers, nitrogen, phosphorus,
potassium, chicken manure, composts, Aral sea, grain cultivation, clover, etc.

Increasing the productivity of agricultural crops is important to increase the soil fertility of
arable land. In the last 15-20 years, there has been a significant decrease in land productivity, its rest,
deterioration of land reclamation conditions, and the increase in salinization and erosion processes.
Such areas make up more than half of the areas with irrigated soils. This is an unacceptable situation.

This issue is especially important in Uzbekistan, where land is the main national wealth and the
source of the population's livelihood. Therefore, it is necessary to briefly touch on organic fertilizers
and their types.

Cut. Manure is formed from solid and liquid excrement of animals, bedding, water, leftovers of
food that have been suppressed, and a mixture of soil and sand.

Manure contains elements of nitrogen, phosphorus and potassium. Manure is processed from
the waste of large cattle, horses, pigs and sheep.

Peat. The main types of peat are found in the Russian Federation, Belarus. Peat is widely used
in agriculture. It contains humnic acid. This acid has adsorptive properties and contains a lot of
nitrogen.

Turf is also considered to have antiseptic properties. There are a lot of organic compounds in
peat, and the activity of biological processes is low and high.

Peats are formed at the expense of plants growing in swamps. Plants die due to lack of oxygen
due to excessive water content. The remains of plants involved in this process begin to slowly rot and
undergo complete mineralization. These processes take place in the uppermost category of wetlands.

In the Republic of Karakalpakstan, peats are abundantly formed on the slopes of residual lakes
on the shores of the Aral Sea, but, unfortunately, have not been used in agriculture until now.

The degree of rotting of peat is defined as the % amount of loose substances and small particles
that have not turned into silver. This indicator is in the range of 1-60%.

Chicken cutlet. Chicken manure is an organic fertilizer with the most nutrients. Chicken
gizzards are good for use as fertilizer. Because geese and ducks are watery, they are similar to those of
cattle, and the amount of nutrients is the same.

Liquid chicken broth has an unpleasant smell, there are many remains of weeds, flies, eggs,
larvae of helminths and microorganisms.

At present, the amount of chicken droppings in chicken keeping factories is directly related to
the technology of keeping birds, the method of removing excrement, and the methods of watering
chickens.

Composts. Compost is a biothermal process of humification and mineralization of organic
matter under the influence of heat-loving microorganisms.

When the compost is working, the temperature of organic waste decays up to - 600 OC. This
heat kills larvae, pupae of flies, eggs of helminths, and non-spore-forming microorganisms. Plants
grown using biointensive methods using organic fertilizers may not require as much fertilizer as plants
grown using other methods, but it still allows for a high yield. Mixing compost and other beneficial
fertilizers into the soil in a two-layer turnover process provides the plants with all the nutrients they
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need. But even so, it is better to give them a little more fertilizer when the plants are growing. It is
especially good if it is applied during the summer season to increase the heat resistance of the crops and
when the demand for crop production increases.

Use of agricultural crops as compost

An important way to fertilize the soil in sustainable organic farming is to incorporate the
growing crop into the soil as fertilizer. This increase in soil fertility and moisture absorption creates a
rich and inexpensive source of nutrients and organic matter.

Fertilizer crops such as vetch and vetch increase soil fertility and absorb nutrients and organic
matter.

Among other things, the plant protects the soil from wind and water erosion, and it can be
grown even when the land is not used for planting.

There are 2 types of plants grown for fertilizer: perennials and non-perennials. Clover, alfalfa,
soybean, vetch are important because they have a large amount of nitrogen. Some formers are about 70
kg per 400 ha. provides nitrogen, which is equivalent to about 5 tons of fertilizer or compost.

Non-native plants, mainly grasses, produce the organic matter needed for the soil for a short
period of time. Plants such as wheat, ryegrass, and rye growing on the surface of the earth have large
veins, and if they are mixed with the soil, they increase the amount of organic matter in the soil.
Among them, it is possible to mow these crops according to the method of alternating cultivation of the
land, and sprinkle nitrogen fertilizers on the field where their stubble remains.
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Rezyume: Organikaliq o'g'itlarni foydalanib biointensiv usulda ekilgan o'simliklar boshga
usullar bo'yicha ekilgan o'simliklarga nisbatan o'g'itni ko'p taqozo etmaydi, lekin shunday bo'lsa ham
bu usul juda ko'p zuroat olish imkonini beradi.

Peztome: PacmeHu;l, eblpauieHHnbvle OUOUHMEHCUBHO C UCHOIb308AHUEM OpcaHU4YEeCKUxX
yO0obpenutl, He mpedylom maKo2o KOIUYecmea yYOoOpeHull, KAK pacmenus, evlpaujeHHvle Opyeumu
Memoéamu, HO Oaoice npu 9mom smom Memoo no360.Ji5em noJjiyyanis 6blCOKUue ypooarcau.

Kalit so'zlar: ekin yerlari, unumdorlig, melioratsiya, sho'rlanish, o'g'itlar, azot, fosfor, kaliy,
tovuqi qiyi, kompostlar, Orol dengizi, g'allakorlik, Klever va hokazo.

Knrwoueevie cnosa: nawns, niooopooue, meauopayus, 3acoierue, y0oopenus, azom, gocgop,
Kanuil, KypuHblil nomem, KoMnocmsl, Apanvckoe mope, 3epH0800CME0, Klegep U Op.
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PHOSPHOR CONTAINING IONIT FOR PEELINGS OF THE SEWAGE IS MINING
INDUSTRY
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Summary: In article are considered some possibility of the chemical modification copolymers
and ionits on their base, using for ioning changed peelings of the sewages is oil-referiner and chemical
industry. They are shown concrete spheres of the using modified polymeric ionits.

Key words: ioning changed peelings, metal containing sewages, polymeric ionits, comonomer,
copolymerization, filtrate, sorbet.

The ion exchange resins (ion exchangers) that we have developed based on quaternary
phosphonium salts are typical solid hygroscopic gels, practically insoluble in water and common
solvents. They belong to the class of high-molecular compounds obtained by polycondensation and
polymerization of organic substances [1].

The increased sorption capacity of resins determines the ion exchange that occurs between the
ion exchanger and the electrolyte solution in the event of their contact. lon exchange is caused mainly
by electrostatic forces, but the influence of the structure of the ion exchanger itself and the properties of
the solvent cannot be excluded.

It has been established that each ion exchanger consists of a high-molecular spatial network of
hydrocarbon chains - a “framework” (otherwise known as a “matrix”), “cross-linked” by transverse
valence forces, or lattice forces, which prevents its separation. Thus, an ion exchanger grain is like one
giant molecule. Divinylbenzene is most often used to form cross-links, and the degree of cross-linking
of the ion exchanger is expressed as a percentage of divinylbenzene added during the polymerization of
the ion exchange resin. Depending on the number of cross-links, the average pore size of the ion
exchanger varies from several angstroms to values larger by two orders of magnitude (for the ion
exchanger in the swollen state) [2].

In contrast to zeolites, the matrix of the synthetic ion exchange resins we synthesized does not
have a regular periodic structure, but is a disordered three-dimensional system with unequal pore sizes.
As a result, these ion exchangers belong to heterocapillary systems. Functional, chemically active
(ionogenic) groups carrying electronegative or electropositive charges (fixed ions) are fixed in the
matrix. They give the ion exchanger an acidic or alkaline character. The charge of the framework is
compensated by countercharged ions (counterions), resulting in the solid remaining electrically neutral.
Counterions are mobile inside the framework and are capable of exchanging with ions of the electrolyte
solution [3]. According to their chemical nature, all ion exchange resins are divided into two types. lon
exchangers containing active acid groups and exchangeable cations are called cation exchangers
according to generally accepted terminology, and ion exchangers containing basic active groups and
mobile anions are called anion exchangers. In cation exchangers, the most common active groups are
sulfonic acid, carboxyl, phosphoric acid and hydroxyl groups. Cation exchangers, all of whose mobile
ions are hydrogen ions, are designated as H-cation exchangers (or H-form of cation exchanger). If
hydrogen ions are replaced by other cations (Na+ or Ca2+), then the corresponding designations are
used: Na- or Ca-cationite, Ca(Na)-form of the cationite, or the general term - salt form of the cationite.
Anion exchangers with the same type of ionogenic groups contain aliphatic or aromatic primary and
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secondary (less often tertiary) amines, quaternary ammonium and sulfonium bases as active groups [4].
For anion exchangers, similarly to cation exchangers, the following symbols are introduced: OH-anion
exchanger or OH-form of anion exchanger, Cl-anion exchanger or Cl-form of anion exchanger, etc., as
well as a generalized term - salt form of anion exchanger. Based on the degree of ionization, anion
exchangers are divided into strongly and weakly basic. The first - with quaternary ammonium or
sulfonium bases as ionogenic groups - enter into an exchange reaction in a neutral and slightly acidic
environment. The latter (amino resins) participate in ion exchange only in acidic environments, and the
completeness of the exchange increases with increasing acidity of the environment. The process of ion
exchange consists of the diffusion of dissolved electrolyte ions to the surface of the sorbent grains, their
diffusion into the sorbent, the displacement of mobile ions of the sorbent from the sphere of influence
of the anionic (or cationic) complex and the diffusion of displaced mobile ions from the sorbent phase
into the solution. It has been experimentally revealed that the process of ion exchange with the
participation of ion exchangers developed by us has some similarities with adsorption. But, despite the
significant differences, it is often difficult in practice to draw the line between these processes, since
the exchange of counterions is almost always accompanied by adsorption, and most conventional
adsorbents, for example aluminum oxide, activated carbon, can act as ion exchangers. The process
under consideration can be carried out under static and dynamic conditions. In the first case, the test
solution is brought into contact with the ion exchanger and thoroughly mixed. An ion exchange occurs,
as a result of which the active group of the ion exchanger appears in a stable salt form that is not
subject to hydrolysis during washing (the change in the volume of the ion exchanger is small). In
production and analytical work, ion exchange under dynamic conditions is most often used. In this
case, the exchange is carried out in columns filled with the required amount of prepared ion exchanger.
The test solution is very slowly filtered through a layer of ion exchanger, while the ion exchanger is
saturated with ions from the solution in exchange for counterions. The process is supported.

In this context, it was of interest to identify the mechanism and patterns of ion-exchange
treatment of industrial wastewater from the oil refining industry using new ion exchangers developed
on the basis of quaternary phosphonium salts (QPS) with divinylbenzene (DVB) and methyl
methacrylate (MMA).

For a comparative analysis, various foreign-made industrial anion exchangers were used, the
characteristics of which are given in Table 1. A decrease in the acid number of wastewater during
treatment with an ion exchanger can occur as a result of the following reaction:

ktOH+H*An—ktAn+H20

where: ktOH- - hydroxyl form of anion exchanger (activated ion exchanger - in working
position): H+An - acid in oil: kt An and H2O - ion exchange products.

We have developed a technology for activating the ion exchanger, i.e. converting it from the
salt form to the hydroxyl form. The activation method is as follows. The ion exchanger swells in
distilled water for 1 hour, which is then sucked out of the column using a vacuum pump. The swollen
ion exchanger is converted into the active form by treating it with a 5% NaOH solution. Then it is
washed with distilled water until the wash water is neutral and the wash water is sucked off until the
ion exchange resin is air-dry.

It has been experimentally established that freshly prepared ion exchanger should be used to
purify oil refinery wastewater, since even slight contact with air reduces its ion-exchange capacity. It
was also determined that an increase in NaOH consumption practically does not change the exchange
capacity of the ion exchanger. To activate 100 g of ion exchanger, 0.5-1.0 | of 5% NaOH solution is
sufficient. The optimal temperature (30°C) for the process of ion exchange wastewater treatment with
the developed ion exchangers was experimentally found. At a temperature of 30°C, a relatively high
efficiency of using the ion exchanger is achieved. The optimal duration of contact of wastewater
containing petroleum products with the WA-17 ion exchanger (ion exchanger consumption 10%, oil
temperature 40°C) is visible from the following data (Table 2) [5]:
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Table 1.

Main indicators of anion exchange resins

Indicators WA-17 WA-18 IRM-1 IRM-2
Bulk density of commercial 0,068 0,74 0.6 0,55
product, g/m3, not less
Exchange capacity, mEq/g, not 7 8 9 9
less than:
Static dynamic 150-190 400-600 480 440
Grain size, mm 0,3-2,0 0,35-1.2 0,4-1,7 0,3-1,6
Humidity of product ion 60 30-50 15 o5
exchanger, %, no more
Light brown YeII(_)w Brown Transparen
Appearance ) spherical : t
grains . grains :
grains grains

(WA- water analysis, IRM-indicators risk management)

Table 2

Values of the optimal duration of contact of the ion exchanger AV-17 and waste Box

Duration of contact Acid number, waste Duration of contact Acid number,
min. water, min. waste water,
mg/KOH/g mg/KOH/g
0 0,17 30 0,030
5 0,095 45 0,030
15 0,057 60 0,030
20 0,030 75 0,030

We have also developed a method for regenerating spent ion exchanger. It was first washed
with gasoline until the filtrate was colorless, and then dried in air for 24 hours. The air-dry waste resin
was transferred from the salt form to the hydroxyl (active) form, treated with a 5% NaOH solution
according to the accepted technology. The effectiveness of reducing the acid number of wastewater
containing petroleum products decreases with repeated regenerations of the ion exchanger. For
example, a fresh AW-17 ion exchanger reduces the acid number of wastewater from 0.11 to 0.015 mg
KOH/g (at a flow rate of 10%), and a regenerated ion exchanger reduces it to 0.018 after the first
regeneration and to 0.023 mg KOHY/qg after the second.

Analysis of experimental data shows that the ion exchangers used for treating wastewater
containing petroleum products can be ranked in the following row according to their neutralizing
ability: IRM-2, IRM-1, WA-17, WA-18. The most effective are ion exchangers IRM-1 and IRM-2; at
any temperature conditions, their consumption to obtain the acid number of treated wastewater 0.05-
0.02 mg KOH/g is 3-5 wt. % of the volume of purified water. With increasing contact temperature, the
degree of reduction in acid number increases slightly [6, 144].

Based on the experimental studies carried out, it can be concluded that the developed ion
exchangers based on monomeric quaternary phosphonium salts with divinylbenzene and methyl
methacrylate can be used not only as ion exchangers that make it possible to neutralize acidic products
in the composition of industrial wastewater from oil refineries, they can successfully replace expensive
and hard-to-find ion exchangers, adsorbents imported from abroad and widely used for wastewater
treatment in industry. It should also be noted that when industrial wastewater from oil refineries is
treated with developed ion exchange resins, the efficiency of extracting metal ions is significantly
increased.
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Rezyume: Maqolada neftni qayta ishlash va kimyo sanoati ogava suvlarni tozalashda
qo llaniladigan sopolimer va ionitlarni kimyoviy modifikatsiya qilish imkoniyatlari o ’rganilgan.
Modifikatsiya gilingan ionitlarni qo /lashning aniq soxalari aniglangan.

Peztome: B cmamove paccmompenbl HeKoOmopbvle 603MONCHOCMU Xumuyeckou Moduqbukauuu
COnouUmMepos U UOHUMO6 HA UX OCHO6€, NPUMEHANOUIUXCA 0J151 UOHOOOMEHHOU OYUCTNKU CIMOYHBIX 600
Heghmenepepabamvisaioweil. U Xumuueckou npomviuLienHocmu. Ilokazanvl Konkpemmvie cepbi
NPUMEHEHU Moduqbuuupoeamtblx NOJIUMEPHBIX UOHUMOE.

Kalit so’zlar: ionalmashib tozalash, metall ushlagan okava suv, polimer ionitlari, somonomer,
sopolimerizatsiya, filtrat, sorbat.

Knrouesvie cnosa: UOHOOOMEHHASA oducmka, Memaﬂﬂcodepofcawux CnioYHblEe 600bl,
NOJUMEPHbBLIE UOHUMDbL, COMOHOMED, CONOIUMEPU3AYUAL, qbuﬂbmpam, cop6am.
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Summary: The article explores the relevance of the topic, the methods used to carry out the
work, the status of occurrence of Lanius schach in the conditions of the Bukhara Oasis, The Shape,
number and location of the nests found, nesting, components of the Hive and their quantitative
proportions.

Keywords: Bukhara Oasis, Lanius schach, nest, bird, biology, ecology, areal, agrosenosis,
method, pair, occurrence status, nest building, nest location.

It is relevant to research the distribution, biology and ecology of Lanius Schach in Bukhara
Oasis agrotsenoses, analyze its relationships in agrotsenoses, manage the number, determine the
measures for protection.

In the agrotsenoses of the Bukharan Oasis, Lanius schach of the Laniidae family of the order
Passeriformes is found [1]. As of occurrence this bird is a Breeder/Migrant species [3, 4, 5, 6, 7]. Also,
the relationship of this bird with nesting on the example of the Bukhara Oasis has not been specially
studied. In light of this, in this article we will cite our feedback based on the observations made in
2008-2022 on the nesting of Lanius Schach, the data collected. Figure 1 below shows an overview of
Lanius schach and the nest.

Figure 1. General view of Lanius schach and Hive

In the study of the relationship of Lanius schach with nesting, in the implementation of
stationary observations, G.A. Novikov (1949), A.V. Mikheyev (1975), A.S. The methods of
Mal'chevsky (1959) were used. 21 nests of Lanius Schach were found and studied [8, 9, 10]. Further
observations were also made.

In the Bukhara Oasis, this species occurs in April-October, and during this time the Flying
Lanius schachs will part initially in pairs a little later, as well as select trees in the Oasis agrotsenoses to
build nests. It is known from sources that it places its nests 5.35 (2.5-13.0) meters from the ground in
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trees such as apricot, apple, poplar, pine, maple, Mulberry, Willow, Acacia (Bakayev, 1994) [2]. In the
course of our observations, we found that in addition to the above trees, the nest (n=6) builds 4,785
(2.85-8.0) meters above the ground to Amygdalus, Prunus, Persica, Cerasus avium, which is planted
close to the water. In subsequent years, the decrease in the height of the hive from the ground and the
choice of fruit trees in more nesting is explained by the fact that ornamental, large trees in agrotsenoses
decrease from year to year.

Both sexes are involved in nest construction. The construction period sometimes takes up to 7
days, depending on the arrival time of spring, weather, including temperature, raw materials. When
building its nest, it mainly uses 50 m diameter Gossypium, Salicornia herbacea, Medicago sativa,
brassica rapa, Convolvulus arvensis, Salix alba, Populus alba, Phragmites communis , Zea mays ,
Prinus armeniaca, Cynodon dactylon, Alhagi pseudalhagi, Morus alba body parts, animal wool,
synthetic threads, etc. (Table 1).

Table 1.

Information on the components of the Lanius schach hive

Slots The
Components average
1 2 3 weight is
g.
Cotton wool (mlxed with powder 32,400 1.200 26.900 20167
and fine hues)
cotton stem, bark, leaf band 6,200 - 4,800 3,667
Salicornia herbacea body parts 9,000 - - 3,000
Medicago sativa body parts 2,000 - - 0,667
Sheep's Wool,rzlslil; and synthetic 0,400 i 0,700 0,367
Brassica rapa body parts 0,800 - - 0,267
Convolvulus arvensis 0,500 - - 0,17
Salix alba, Populus alba leaves 1,000 - - 0,33
Phragm_ltes communis, Zea mays , 0,500 ) i 0,167
wild broom body parts
Prinus armeniaca parts 0,600 - - 0,200
Cynodon dactylon 0,400 0,400 - 0,267
Alhagi psegdalhagl and Tamarix 0,100 6.200 2,500 2933
gallica body parts
Morus alba, toifi 5,000 29,400 - 11,467
Synthetic threadg, a piece of chalk i 3,300 i 1,100
and white resin
Hair, sheep's wool, animal hair - 1,100 - 0,367
Plastic bag piece and bag thread,
audio tape, pena Pieces, candy - 1,000 - 0,333
paper, cigarette filter
Zea mays straw hair - 0,700 - 0,233
Copper wire - 2,300 - 0,767
Bird droppings - 1,800 - 0,600
Lanius schach skin derivatives - 5,000 - 1,667
DVP slices - 0,050 - 0,017
Toifi fruit part - 1,200 - 0,400
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Annual branches of cherries, leaves - 0,500 - 0,167
Sorghum cernuum seed parts,

Salicornia herbacea body parts, Zea - 13,600 - 4,533

mays leaf etc
Prunus part and leaves - - 2,000 0,667
Body parts of o'ther plants, dust 17,300 9,000 4,600 10,300
particles
Total 76,200 | 76,750 | 41,500 64,817

Note: The table shows that when building a bird's nest, Gossypium fiber, Salicornia herbacea
and Alhagi pseudalhagi used body parts, debris, Morus alba and toifi body parts, Sorghum cernuum,
Zea mays body parts, Tamarix gallica parts, more than colored wires, relatively less than the body parts
of cultured plants. This can be explained by the heavy planting of acorns in the agrotsenoses of the
Bukhara Oasis, the increased desertification process, the pollution of the environment in kunsayin, and
the shrinkage of cultivated plant crops grown as food.

Lanius schach does not make repeated use of his nests, which have been increased or used
before the year. However, their old nests are equipped for use by Acridotheres tristis. The Nest does not
have a clear shape, is spiral, rolled up like a turban. Although placed at points close to humans, in most
cases it is not conspicuous until the autumn season.

The study of Lanius schach nesting was discovered during the period when this bird used the
body parts and waste objects of weeds in nest building to limit their spread to agrosenoses as well as
serve as sanitation. In the following years, there is an impact on the number of nests of Lanius schach
under the influence of strong winds, updating residential areas by humans, rejuvenating gardens, giving
trees an early shape, felling trees as a source of energy, an increase in invertebrates parasitizing
phanerophytes.
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Rezyume: Magolada mavzuning dolzarbligi, ishni bajarishda foydalanilgan usullar, Buxoro

vohasi sharoitida uzun dumli garqunogning uchrash magomi, topilgan uyalar shakli, soni va
Jjoylashishi, uyalashi, uyaning tarkibiy qismlari va ularning migdoriy nisbatlari o rganilgan.
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Pe3rome: B cmamve paccmompena axmyanbHOCMb membl, Memoobl, NpuMeHsemvle npu
8bINOJIHEHUU pabom, cmamyc ecmpeyu OJUHHOXB0CMO20 COPOKOnyma 8 yciosusix byxapckozo oasuca,
Gopma, Koruuecmeo u pacnonodcerue HatlOeHHbIX eHe30, 2He3008aHUe, COCMABHbLE Yacmu eHe30d U UX
KOIUYECMBEHHbLE COOMHOULCHUSL.

Kalit so’zlar: Buxoro vohasi, uzun dumli garqunoq, uya, qush, biologiya, ekologiya, areal,
agrotsenoz, usul, juft, uchrash magomi, uya qurish, uyasining joylashishi.

Knioueswie cnosa: Byxapckuil oazuc, OTUHHOXB0CMUbLUL COPOKONYM, 2He300, NMuyd, Ouoaio2us,
9KON02US, apean, dAcpoyeHo3, Memoo, ChapueéaHue, CmMamyc cmpeuu, CMpoeHue 2cHe30d,
pacnoiioscenue 2Hesoa.
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UDK 598.2

MATERIALS FOR THE SPRING BIRD FAUNA OF MOUNTAIN SULTAN UVAIS AND ITS
SURROUNDINGS

Nurimov B.J., Jumanov M.A.
Karakalpak State University named after Berdakh

Summary: The scientific work describes the results of ornithological observations carried out
in the Sultan Uwais mountains and their environs during the spring season of 2021. At the same time,
the authors studied the systematic composition, distribution, abundance and habitation of the fauna of
spring birds of the Sultan Uwais Mountain.

Key words: Mount Sultan Uvais, ornithological observations, fauna of spring birds, systematic
composition, distribution, number of birds, habit of stay, Steppe eagle, Golden eagle, Red Book.

In recent years, much attention has been paid in the world to determining the biological
diversity of bird species in individual natural landscapes, substantiating the features of their adaptation
to landscape elements and developing measures for their rational use.

Mount Sultan Uwais is a unique natural mountain landscape of Karakalpakstan, but the
avifauna of this landscape has been practically unstudied. There is only short data in the scientific
literature [1, 2, 4].

Ornithological research was carried out in the spring (March, April) of 2021, mainly in the
territory of Mount Sultan Uvays and its surroundings, including in the Kyzylkum desert. The research
methods were based on international recommendations, in particular, the generally accepted methods of
G.A. Novikov [5]. Bird observations were carried out through 10x binoculars and 60x Viking
telescopes. At all observation points, coordinates were determined using Garmin GPS.

Sultan Uwais is a mountain range in Karakalpakstan (Uzbekistan), on the right bank of the Amu
Darya. The ridge is located in the extreme southwest of the Kyzylkum Mountains, separating the desert
from the valley of the Amu Darya River. The length is over 50 km, width - up to 25 km [3]. The ridge
has an almost latitudinal strike in the east, changing to north-west in its western part. The maximum
height reaches 473 m. The southern and western slopes are steep, the northern and eastern ones are
gentler. Desert landscapes dominate.

Accordingly, mountain, foothill, steppe and desert species of animals and plants live here. There
are no wetlands on the property. But during the migration period you can also meet representatives of
other biotopes. The ravines and slopes of the mountain are shelters for mammals and reptiles from
critical temperatures, and nesting places for birds.

The largest foothill areas are occupied by wormwood formation. In areas with compacted sands,
white saxauls were common. These areas are characterized by large tracts of acacia, dense saxaul and
shrub thickets and herbs. This biogeocenosis is favorable for making nests, laying eggs, and for habitat
and resting places for passerine bird species. A special group of territorial plants: ephemerals - annual
herbaceous plants that complete their development in a very short wet period of spring, and
ephemeroids - perennial herbs that bloom in the spring; in the summer their above-ground part dies off,
leaving only underground rhizomes, bulbs and tubers. Among the medicinal plants found in the sands
were stinking ferula and harmala.

The fauna of the northern part of the Kyzylkum desert is represented by typical desert species.
Here the theriofauna is dominated by psammophilous species. Common reptiles here are: Central Asian
tortoise, steppe agama, foot-and-mouth disease, arrow-snake; Among the birds — falcons and
passerines. It is important to note that livestock farming or herding is developed here, shepherds build
their yurts and all year round they care for their sheep, cows, horses and camels.
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According to the results of an ornithological study in the spring of 2021, 27 species of birds
belonging to 6 orders were registered on the territory of Mount Sultan Uwais (Table 1).

Table 1.

List and number of bird species noted to the Sultan Uwais Mountains

and their surroundings

Total number of

Bird species individuals Nature of stay
Circus cyaneus 2 MW
Circus aeruginosus 1 BMW
Buteo lagopus 1 MW
Aquila nipalensis 2 BMW
Aquila chrysaetos 1 R
Falco vespertinus 1 M
Falco tinnunculus 8 R
Alektoris chukar 4 R
Pterocles orientalis 13 BM
Columba livia 3 R
Athene noctua 7 R
Merops persicus 17 B
Galerida cristata 70 R
Calandrella brachydactyla 99 BM
Calandrella rufescens 144 BMW
Anthus campestris 3 BM
Motacilla alba 22 MW
Motacilla personata 5 B
Lanius excubitor 6 R
Pica pica 2 R
Corvus frugilegus 200 R
Corvus cornix 18 MW
Oenanthe oenanthe 14 M
Oenanthe pleschanka 2 B
Oenanthe deserti 27 BM
Oenanthe isabellina 147 BM
Phoenicurus phoenicurus 2 M

Note: R — residens, W — wintering, M — migrant, B — breeding species.

It is important to note that in the spring, of the rare species listed in the Red Book of Uzbekistan
[6], 2 species were discovered. These are the steppe eagle Aquila nipalensis and the golden eagle
Aquila chrysaetos. Among the birds of prey, the Circus cyaneus and the Circus aeruginosus, the Buteo
lagopus, the Falco vespertinus and the Falco tinnunculus were also recorded here. Among them, Falco
tinnunculus is the most common species, and we consider the Circus cyaneus and Circus aeruginosus
to be rare species, since we met them only once. And of the remaining 22 species, the most numerous
species was the Corvus frugilegus. We met this colonial species only once, but in large numbers of 200
individuals. But we consider the most widespread species to be the Oenanthe isabellina (147),
Calandrella rufescens (144), Calandrella brachydactyla (99) and Galerida cristata (70). Because we
met them on every trip and at every observation point (Table 1).
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The flight altitude of birds varied from 0-8 meters - small passerines, larks, 25-35 meters - small
and medium-sized predators (Rough-legged Buzzard, Hen Harrier, Kestrel) to 150 meters (Steppe
Eagle, Golden Eagle).

I would like to especially note that due to the absence of tall-trunked saxauls, which is a nesting
site for birds of prey in the observation areas, we did not find their nest. According to shepherds, all
tall-trunked saxaul trees were cut down by poachers. All available saxauls are young and will not hold
a nest.

During the study, in addition to birds, we noted insects, reptiles - the Testudo horsfieldi, the
Agama sanguinolenta, the Eremias velox and the Psammophis lineolatus. Among the mammals we
often noted: the Citellus fulvus and the Vulpes vulpes. It should be noted that on the territory of Mount
Sultan Uvais we saw one individual Gazella subgutturosa - a rare animal included in the Red Book of
the Republic of Uzbekistan and the IUCN Red List.
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Rezyume: llmiy ishda 2021 yili bahor mavsumida Sulton Uvays tog  tizmasi va uning atrofida
olib borilgan ornitologik ko ‘zatishlar natijalari bayon qilinadi. Bunda jumladan, mualliflar tomonidan
Sulton Uvays tog* tizmasi bahorgi qushlar faunasining sistematik tarkibi, tarqgalishi, soni va kelib-
ketish xarakteri o ‘rganilgan.

Pe3tome: B nayunotl pabome onucovlgaromces pe3yibmamol npoeedeHnvix 6 secennutl cezon 2021
200a opHumonocudeckux Habmodenui 6 eopax Cymman Yeatic u ux oxkpecmuocmei. Ilpu smom
asmopamu  U3y4en cucmemamuyeckutl cocmaes, pacnpocmpdaHerue, 4YUCIeHHOCmb U  xapakmep
npebdviganus gayusi secennux nmuy 2opvl Cyaiman Yeaiic.

Kalit so'zlar: Sulton Uvays tog ‘i, ornitologik ko zatishlar, bahorgi qushlar faunasi, sistematik
tarkibi, targalishi, qushlar soni, kelib-ketish xarakteri, cho ‘l burguti, burgut, Qizil kitob.

Knwueewie cnosa: zopa Cyiman Yeaiic, opHumonocuieckue Haoaooenus, ayna eceHHux
nmuy, CUCMeMamudeckull coCmaeg, pacnpocmpanerue, YUcieHHOCMb NMuY, xapakmep npeovléanusl,
cmennot opén, bepkym, Kpacuas knuea.

36



Science and Education in Karakalpakstan. 2023 N24/2 ISSN 2181-9203
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SOME WAY OF THE DECISION OF THE PROBLEM HARD INDUSTRIAL DEPARTURE
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Summary: The Explored possibilities of the syntheses and practical application new stabilizer
bore solution on base departure chemical enterprise of our republic. They are shown concrete areas of
the practical application designed new stabilizer.

Key words: departure, conversion, salvaging, ecology, toxicity, viscosity, density, dispersing,
boring, collector, bore hole.

To ensure its existence, humanity must have food, water, shelter, clothing, etc. All this
inevitably involves the formation of various types of waste that enter the environment. To avoid
unnecessary and sometimes irreparable damage to the natural environment, such environmental
impacts must be carefully planned. At the same time, it is necessary to combine the satisfaction of
human needs at the expense of nature with the active protection of the natural environment from the
consequences of human activity. As a rule, these goals are not mutually exclusive, although in some
cases trade-off decisions must be made. Every day, 80% of the amount of water per inhabitant (0.6
tons) enters the city sewerage system; 150 tons of soot, fly ash and other air pollutants and 2000 tons of
solid waste are generated. Theoretically, in urban conditions it is possible to avoid environmental
pollution: obtain clean water from wastewater, and grow agricultural products on the sludge of
wastewater. Even CO> and H2O released during respiration could be converted into carbohydrates and
oxygen with the help of plants and algae. However, according to the laws of thermodynamics, such an
isolated existence of substances cannot continue indefinitely.

Any human activity has an impact on the total resources of the Earth. It would seem that as a
result of such activities, the Earth's resources should dry up. However, we should not forget that the
Earth constantly receives an influx of new energy, the source of which is the Sun [1].

Thus, human activities cause damage to the environment, regardless of their good intentions,
and the task is to make the consequences of these activities the least harmful.

The main types of lithosphere pollution are solid household and industrial waste. On average,
each city resident produces approximately 1 ton of solid waste per year, and this figure increases
annually.

In cities, large areas are allocated for storing household waste. Waste should be removed
promptly to prevent the proliferation of insects and rodents and to prevent air pollution. Many cities
have factories for processing household waste, and complete recycling of waste allows a city with a
population of 1 million people to receive up to 1,500 tons of metal and almost 45 thousand tons of
compost per year, a mixture used as fertilizer. As a result of waste disposal, the city becomes cleaner;
in addition, due to the freed up areas occupied by landfills, the city receives additional territories. A
properly organized technological landfill is a storage of solid household waste that provides for
constant, albeit very long-term, waste processing with the participation of atmospheric oxygen and
microorganisms. At household waste incineration plants, along with neutralization, a maximum
reduction in their volume occurs (up to 90% of the original). However, it is necessary to take into
account that waste incineration plants themselves can pollute the environment, therefore, when
designing them, it is necessary to provide for the treatment of emissions into the environment.
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In Japan, a country of high everyday culture, polyethylene waste is collected in special
containers, which are then pressed and used to create islands in the Pacific Ocean for the disposal of
currently non-recyclable waste (for example, nuclear waste).

In many European countries, containers for cans and bottles of different colors are installed near
large stores. Experts have calculated that a glass factory in a city with a population of 0.5-1.0 million
people can operate a glass factory using raw materials collected in this way for a year [2].

As a result of human industrial activity, soil pollution occurs, which leads to the destruction of
land suitable for agriculture. The main types of industrial waste are slag from thermal power plants and
metallurgical plants, rock dumps from mining enterprises and mining and processing plants,
construction waste, etc. A special group includes soil pollution with petroleum products and other
chemicals (in aviation and other technologies, these are solid sediments from galvanization and metal
etching products), which have a detrimental effect on soil microorganisms and the root system of
plants.

Iron-containing slurries from the iron and steel industry, for example, contain more iron than
the mined ore. At the same time, the building materials and construction industry produces and
consumes 3.5 billion tons of non-metallic raw materials annually, most of which can be replaced by
waste. The economy of our republic also suffers huge losses associated with waste storage. As a result,
huge amounts of money are spent just on transporting 1 ton of waste and maintaining dumps. The
construction of combined production facilities and separate technological installations for waste
processing is especially advisable in industrial areas with a great need for building materials, products,
and structures. For example, by the method of catalyzed glass crystallization.

Table 1

Chemical composition of Navbakhor clay containing phosphogypsum

Substance | Na2O | Mg0 | A1203 | SiO2 | K20 | CaO | TiO2 | MnO | Fe3O3 | CuO

Sod.,%
mass.

0,72 98 | 16,43 [ 63,90 | 290 | 1,29 | 133 | 047 | 0,24 | 0,74

Ca Fes
[Re=1 Ti Lactal
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Fig. 1. Chemical composition of Navbakhor clay containing phosphogypsum

We used microwave-modified Navbakhor clay as a filler, containing phosphogypsum - a waste
product of Maham-Ammophos OJSC. The resulting stabilizer is a fine powder with a number of
valuable properties that determine its scope of application: high degree of dispersion; high chemical
resistance in different environments; well-developed active specific surface area; environmental
friendliness and safety of use.

The physicochemical properties of the original clay (IGC) and the resulting stabilizer-reagent
are given in Table. 2.
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Table 2
Physico-chemical properties of clay
Density, V(I)?I’Llj:rl:e Size Specific
Product Color pH kg/m3 ’ particles, surface,
m3/kg 2
mm m“/r
196,98-
IPG sandy 5,65 1420 816 0,1-0,315 53.96
SBN- .
brick 4,83 1289 731 0,05-0,1 | 211,2-67,06
processed

We have conducted experimental studies on the use of microwave-modified clays containing
phosphogypsum and lime waste as a stabilizer for drilling fluids. Laboratory studies of the properties of
modified clay during drilling processes have shown that microwave treatment of natural clay increases
its specific surface area, while the sorption area decreases. In accordance with the size of the sorption
area, we can conclude that as a result of the sorption of the active components of the drilling fluid on
the surface of clay sorbents, a monolayer is formed consisting of adsorbed molecules, the number is
very small and is caused only by the dissociation (at certain pH values of the environment) of
functional groups - SIOH-AIOH and SiOH-ROH formed on the crystal faces. A large negative charge
is concentrated mainly on the basal surface of elementary packets and is neutralized by exchangeable
cations of alkali and alkaline earth metals, located mainly in the interpacket spaces and in the form of
aqua complexes that communicate between the packets. Clay minerals are highly dispersed, have a
developed surface and are good stabilizers of drilling fluids.

It has been experimentally revealed that drilling fluid containing a new stabilizer has high
lubricity. By lubricating the surface of pipes, bit supports, and hydraulic equipment, the solution helps
reduce energy costs for drilling and reduce accidents with drill strings, which is especially important in
rotary drilling.

With an increase in the amount of stabilizers we have developed introduced into the
composition of drilling fluids, the liquid base of drilling fluids becomes low-viscosity (Fig. 2) and has a
low surface tension at the boundary with rocks, the concentration of clay particles in the solid phase of
the solution is reduced to a minimum, and the volume-weighted average density value solid phase
increases (Fig.2), in addition, drilling fluids are non-dispersing under the influence of changing
thermodynamic conditions in wells and have stable indicators, and the aggressiveness and
corrosiveness of drilling fluids is reduced, i.e. they become chemically neutral in relation to the drilled
rocks and do not cause swelling and corrosion of metal parts of drilling rigs and bits. The performance
of these functions depends on the interaction of the solution with the passable rocks. The nature and
intensity of this interaction are determined by the nature and composition of the dispersion medium.

As can be seen from Fig. 3. with an increase in the amount of stabilizer introduced into the
composition of drilling fluids, the density of the drilling fluid increases, which, together with other
technological factors and techniques, provides sufficient back pressure on the passable formations, but
at the same time it does not worsen the operating conditions of the bit and the operational
characteristics of productive horizons and does not lead to to complications. Density is also one of the
main factors ensuring the stability of the well walls. With its increase, the intensity of slides and shaft
collapses, as a rule, decreases, while another type of danger of complications - absorption of drilling
fluid - also decreases. Therefore, the introduction of new stabilizers increases the stability of the well
walls, the filtration rate, and the salinity of the drilling fluid. And a decrease in the viscosity of drilling
fluids (Fig. 2) leads to an increase in the penetration of the drilling fluid filtrate into the pores of the
rock due to filtration, osmosis, etc.
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3 6 9 3 6 9
Stabilizer quantity, M Stabilizer quantity, M
The influence of the amount of added The influence of the amount of
stabilizer on the viscosity of the added
drilling fluid. stabilizer on the density of the
drilling
fluid.

An important technological quality of drilling fluid is keeping the particles in it in suspension,
especially during circulation breaks. As the rheological characteristics of the drilling fluid increase, its
holding capacity increases. However, this increases energy costs and time spent on circulation, and
significant pressure fluctuations in the well occur during tripping operations, which can cause other
complications.

The results obtained can be used in the production of stabilizing reagents, which can be used as
components for quickly dispersing drilling fluid concentrates in water, as well as for other
compositions with other end uses. The development involves the production of stable aqueous
suspensions characterized by optimal rheological properties and making it possible to obtain such
drilling fluid concentrates that quickly disperse in water. This results in a number of practical
advantages, including the ability to produce and store a dry product, a powdered drilling fluid
concentrate, which can later be easily redispersed during the production of drilling fluids. Dry
powdered redispersible drilling fluid concentrates reduce the cost of transported materials.

Thus, we have developed new highly effective and affordable drilling fluid stabilizers based on
waste from chemical enterprises of our republic and secondary local resources.

The main applied, physicochemical and rheological properties of drilling fluids have been
identified. The practical application of the development can solve many economic and technological
problems of the industry.
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Rezyume: Respublikamizning kimyo korxonalari chigindilari asosida burg ‘ulash suyuqliklari
uchun yangi stabilizatorlarni sintez gilish va amaliyotda qo - llash imkoniyatlari o ‘rganildi. Ishlab
chigilgan yangi stabilizatorlarni amaliy qo'llashning o'ziga xos yo'nalishlari ko'rsatilgan.

Pestome: Hccneoosanvl 603MOJNCHOCMU CUHME3A U  NPAKMUYECKO2O NPUMEHEHUs HOBbIX
cmaobunu3amopos OyposviX pacmeopo8 HA OCHOBE OMX0008 XUMUYECKUX NpeOnpusmuil Haweu
pecnyonuxu. [lokazanvl KoOHKpemHble 00AACMU NPAKMUYECKO2O NPUMEHEHUs. pa3padOmMAaHHbIX HOBbIX
CmMaduIu3amopos.
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njiomHrocmao, ducnepcnocmb, 6ypeHue, KOJLIEKNMOp, CK6AJNCUHA.
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PRIORITY AREAS FOR IMPROVING THE MECHANISM OF STATE SUPPORT FOR
ATTRACTING INVESTMENTS

Ibrahimov G.A.
Karakalpak State University name after Berdakh

Summary: this article will discuss the advantages of improving the mechanism of state support
for attracting investments, as well as improving the prospects for its development. The existing
problems in the prospects for the development of investment attraction in our country, as well as the
author's approaches and proposals for their elimination are also presented.

Keywords: investor, portfolio investments, securities, stock market, corporate securities, bonds,
financial market, financing methods.

Introduction: In recent years, attracting foreign investments has become a pivotal focus for the
government of Uzbekistan, aiming to implement projects in various sectors, support foreign investors,
and strengthen the mechanisms for investment appeal. This strategic initiative is particularly vital for
enhancing the economic self-sufficiency of the country and advancing overall socio-economic
development.

Significance of Investment: Investments, both domestic and foreign, play a crucial role in
fostering economic growth, creating new jobs, and improving the overall economic landscape.
Uzbekistan, recognizing the importance of investment, especially foreign investment, has prioritized
the development and implementation of projects that contribute to economic advancement and the
creation of a favorable business environment.

Presidential Emphasis: President Sh. Mirziyoyev has underscored the significance of
investment in the economic development of Uzbekistan. He emphasized the need for a proactive
approach to attract and support foreign investors, stating that economic growth should not solely rely
on traditional methods but should adapt to the changing global economic landscape.

Objectives of Investment Strategy: The primary goals of the investment strategy include
boosting economic growth, ensuring financial sustainability, and facilitating the creation of new
industries and jobs. The government's commitment to these objectives reflects its dedication to
fostering a resilient and self-reliant economy.

Challenges and Opportunities: While foreign investments present numerous opportunities for
economic development, challenges such as security, competition, and logistics must be addressed. By
overcoming these challenges, Uzbekistan can capitalize on the advantages of foreign investments and
leverage them for sustainable economic growth.

Trends in Investment: Current trends highlight the significance of mobile commerce (M-
commerce), the integration of artificial intelligence and analytics, and the growing emphasis on
environmentally sustainable investments. Understanding and adapting to these trends are essential for
staying competitive in the global investment landscape.

Future Outlook: The future of investment in Uzbekistan is promising, with a focus on
technological innovations, market development, and regulatory improvements. The government aims to
create an environment that encourages both local and foreign investors to participate in the country's
economic progress.

Conclusion: The government's efforts to enhance the state support mechanism for attracting
and strengthening foreign investments are pivotal for Uzbekistan's economic transformation. By
fostering a conducive investment climate, addressing challenges, and staying abreast of global trends,
Uzbekistan is poised for sustained economic growth and development.

Research Methodology: In research, various scientific abstractions, grouping, comparisons,
retrospective and prospective analyses, empirical analyses, and other methods were utilized. The article
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employs a comparative analysis approach to evaluate the global practices and progressive nations'
investment attraction mechanisms, aligning them with the existing foundations in Uzbekistan.

Analysis and Findings: The contemporary strategy of Uzbekistan places a strong emphasis on
implementing designated tasks, further developing socio-economic infrastructure, elevating living
standards, and creating an investment-friendly environment conducive to effective local and foreign
investment utilization.

Specifically, budgetary organizations are actively involved in the planning, construction,
reconstruction, and equipping of projects, with a clear focus on economic and financial sustainability.
Consolidated budget funds and other centralized resources are allocated for financial support, and
meticulous documentation and evaluation processes ensure transparency and efficiency in resource
allocation.

To enhance the effectiveness of resource allocation, the government has introduced measures to
prevent the parallel development of projects and to discourage the selection of projects without
appropriate documentation. The absence of completed project (or object) documentation and the
absence of tenders for project (or object) selection without public tenders are identified as issues that
need attention.

The political, socio-economic, financial, organizational, legal, environmental, and other factors
collectively contribute to creating an investment environment that promotes transparency, reliability,
and the achievement of economic goals. The President's approval of the "Resolution on the
Implementation of the Investment Program for 2021-2023 in the Republic of Uzbekistan,” on
December 28, 2020, underscores the government's commitment to facilitating a conducive investment
climate and driving economic growth.

Conclusion: The research methodology applied in this study, along with the analysis of
Uzbekistan's investment mechanisms, emphasizes the importance of aligning with global practices. The
findings suggest that Uzbekistan's current approach to investment aligns with international standards,
contributing to the country's economic development and creating a favorable environment for both
domestic and foreign investments.

Introduction: Based on the presented table, it is evident that over the past years, the total
expenditure from the budget for the direction of socio-economic development amounted to 55,833.0
billion Uzbekistani som. The primary focus of these funds is on the social sector, with 19,413.3 billion
som allocated, followed by investments in transportation infrastructure with 8,252.3 billion som.
Additionally, substantial resources, amounting to 4,901.4 billion som, are earmarked for the
construction, reconstruction, and rehabilitation of local, engineering-infrastructure, and other
significant and diversified projects.

Allocation Analysis and Findings:

The analysis reveals that the investment focus is directed towards various sectors, with a
significant portion devoted to social development. Investments in education, healthcare, and
infrastructure demonstrate a commitment to enhancing the well-being of the population. Notably, the
allocation for the development of small industrial zones and the provision of additional funds from the
local budget for the engineering-communication network for small and young industrial zones amount
to 348.7 billion som.

Growth Trends and Investment Efficiency:

The data indicates dynamic growth trends in investment utilization. The growth rate, which was
138.1% until 2019 and sharply decreased to 95.6% in 2020, has rebounded to 100.9%, showcasing a
resilient upward trend. This signifies a sustained effort in efficiently utilizing investments and adapting
to evolving economic circumstances.

Conclusion:

The government's strategic investment allocations reflect a commitment to fostering socio-
economic development, especially in critical sectors such as education, healthcare, and infrastructure.
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The evident growth in investment utilization efficiency indicates the adaptability and resilience of
Uzbekistan's economic strategies to external challenges. The continued focus on diverse sectors aligns
with the country's commitment to holistic development and prosperity.
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Figure 1. Dynamics of the growth rate of investment in fixed capital, in percent

Capital investment refers to a set of investments aimed at the purchase of new capital and the
development of new capital. The dynamics of investment in fixed capital over the last 6 years shows
that it has increased by 4 times and has a growing trend.

It is natural that the reduction of the state support for investment activity from the state budget
will lead to the shift of the attention of the state investment policy to private structures: kopkhanalap,
banklap and the population. In addition to the fact that the scope and number of subjects of investment
activity in the private sector has increased, the role and position of the private sector in the investment
activity is not able to overcome the role and role of the state in the economy.

The gradual transition of the system of financing investment activities to the responsibility of
the non-state sector in Japan's economic modernization has a great influence on the organization and
development of private, collective, joint ventures, as well as on the creative classification of the sources
of financing investment activities.
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Pass 2. Funds attracted to the economy of our country

According to the mentioned information, in 2022, 59.1 percent of the capital investment or
159.6 tpln. 40.9 percent or 110.3 tpln were financed from the funds raised, while 40.9 percent or 110.3
tpln were financed from the own funds of kopkhana, organizations and residents. Soum was financed.
In the total volume of investments, the share of investments in fixed capital financed from centralized
financing sources decreased by 3.8 percentage points compared to 2021 and reached 15.4 percent or
41.5 tpIn. amounted to soum. 228.4 tpIn from the non-centralized funding source. Soums or 84.6
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percent of the total investment was absorbed, which increased by 3.8 percentage points compared to
2021.

In the case of Uzbekistan, the state's involvement in Japan's investment will not continue to be
dolzapb and zapupat. However, it is desirable that the state's cooperation in the investment activity
should be carried out in a comprehensive manner, for example, on the basis of decentralization of
investment and development of private financing sources and promotion of Ulap activity.

The gross domestic product (GDP) of Uzbekistan grew by 5.5% in the first quarter of 2023. In
the neighboring country, the GDP growth rate accelerated in January-April compared to the first 3
months of last year. Thus, the economy grew by 4.9% in Kazakhstan and 4.6% in Kyrgyzstan. GDP
growth in China was 4.5 percent. According to the calculation of the economic development of the
Federation of Possia, in January-February, the gross domestic product of Possia decreased by 3.2%
compared to the same period last year, inflation slowed down, and we can observe that the GDP
increased by 1.7% since the beginning of the year.
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Pass 3. The main macroeconomic multiplier of the Republic of Uzbekistan in the second
half of 2023

In the first three months of 2023, according to the information from the Eurostat, Uzbekistan
experienced a decline in inflation from 2.9% in January-March 2022 to 2.4%. The primary contributors
to this decrease were food and non-alcoholic beverages, which decreased from 4.4% to 3.4%, non-food
products decreased from 2.1% to 1.6%, and public services increased from 1.5% to 1.6%.

Simultaneously, the growth rate of investments in fixed capital slowed down from 26.3% in the
first quarter of 2022 to 3.1%. The growth in the volume of state budget investments contributed to a
2.1% increase in the overall investment volume, while foreign investments and credits guaranteed by
the state contributed to a 22% increase. Notably, non-allocated investments are expected to increase by
37%.

The overall analysis suggests that despite overall economic growth, there has been a slowdown
in the manufacturing, construction, and service sectors, particularly in the first quarter of 2022.

In the initial three months of 2023, the production of industrial goods increased by 4.1%,
compared to 5.7% in January-March 2022. Notably, the highest growth was observed in the production
of electric energy, gas supply, and the purification of air and water, which increased by 5.4%. The
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production volume of goods increased by 4.3%, and the growth rate in the textile industry accelerated
by 2%, compared to 0.8% in the first quarter of 2022.

Overall, Uzbekistan's economy has shown resilience and maintained high growth rates. The
country is actively seeking foreign investments, especially in sectors such as green economy, private-
public partnerships, and industrial development. The government has implemented various measures to
attract investments, including legal guarantees, the establishment of special technological parks, and
the creation of additional incentives.

The President outlined several key directions for future development, including the "Green
Economy,"” privatization of state-owned assets, enhancement of cooperation with foreign investors,
industrial development, and collaboration with neighboring countries. These initiatives are expected to
create ample opportunities for investors, providing specific projects in the areas of energy,
infrastructure, technology, and industry.

The President also emphasized the importance of continued improvement in the banking sector,
particularly in aligning investment portfolios with the economic priorities of the country. International
organizations, such as the World Bank and the International Monetary Fund, have expressed
confidence in Uzbekistan's economic growth, forecasting a positive outlook for the upcoming years.

In conclusion, Uzbekistan's economic resilience, coupled with its efforts to attract foreign
investments and diversify its industries, positions the country as an attractive destination for investors.
The recent initiatives, including the "Green Economy™" and privatization projects, further demonstrate
Uzbekistan's commitment to sustainable development and economic progress.

ur country is actively pursuing various strategies and initiatives in the field of business and
investment, with an open and transparent policy framework. This has led to close collaboration with
international financial institutions and organizations such as the World Bank, Asian Development Bank,
Islamic Development Bank, European Reconstruction and Development Bank, and the Asian
Infrastructure Investment Bank. The cooperation with these global financial institutions reflects the broad
commitment of our country to develop a robust mechanism for supporting investment and fostering
economic growth.

he Republic of Uzbekistan has been successful in attracting investment from a diverse range of
countries, showcasing the effectiveness of our proactive foreign policy. Close collaboration with
international financial institutions and organizations, such as the World Bank, Asian Development Bank,
Islamic Development Bank, European Reconstruction and Development Bank, and the Asian
Infrastructure Investment Bank, is a crucial aspect of the country's comprehensive financial and economic
strategy.

the quest to enhance the investment climate and facilitate investment inflows, the country is
currently working on the improvement and implementation of mechanisms to support investment at the
state level. The results of the active external policies and the consistent efforts to attract investments are
evident in the geographical diversity of the countries contributing to investments in Uzbekistan.

he active involvement of various national and international financial institutions and
organizations, including the World Bank, Asian Development Bank, Islamic Development Bank,
European Reconstruction and Development Bank, and the Asian Infrastructure Investment Bank,
indicates a significant collaboration to strengthen and implement mechanisms supporting investment at
the state level. The successful outcomes of these collaborative efforts have widened the geographical
scope of investment in our country.

fforts are underway to streamline and improve the mechanism for state support in facilitating
investment inflows. A newly implemented project aims to directly address the issue of assessing the
effectiveness of ongoing external policies in attracting investments and to standardize the evaluation
process for investment projects.

the context of infrastructure development for investment promotion, the Republic of Uzbekistan
recognizes the importance of addressing environmental concerns in the implementation of engineering
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communication systems, transport, and communication networks. The focus on ecological considerations
is crucial for the sustainable development of infrastructure, ensuring that the necessary precautions are
taken in the development of engineering communication systems and transportation networks.

Today, the Republic of Uzbekistan considers the resolution of these challenges as a vital element
in its efforts to ensure a conducive investment climate and sustainable economic development. The
country places a high priority on developing its investment infrastructure, including engineering
communication systems, transportation, and communication networks.

n conclusion, the Republic of Uzbekistan is actively addressing the challenges associated with
investment promotion and is making significant strides in creating a supportive and transparent
environment for investment. The ongoing initiatives, particularly in the realm of infrastructure
development, reflect the commitment of the country to foster a robust investment climate and position
Uzbekistan as an attractive destination for global investors.
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Rezyume: ushbu magolada investitsiyalarni jalb gilishni davlat tomonidan go'llab-quvvatlash
mexanizmini takomillashtirish, shuningdek uni rivojlantirish istigbollarini yaxshilashning afzalliklari
ko rib chigilgan. Mamlakatimizda investitsiyalarni jalb qilishni rivojlantirish istigbollaridagi mavjud
muammolar, shuningdek, muallifning yondashuvlari va ularni bartaraf etish bo'yicha takliflari
keltirilgan.

Pe3ome: s OauHOU cmambe pacecmompeHnsbl npeumyuiecmea CO6epULEeHCNBO06AHUSL MEXARUIMA
20CY0apCmMBeHHOU NOOOEPHCKU NPUBTEUEHUS. UHBECMUYUL, A MAaKxice YIy4uleHUus NepCneKkmus e2o
paseunusl. Taxoice npedcmagﬂeﬂbl cyuiecmeyrouiue np06]l€]l/lbl 6 nepcneKkmueax pa3eumusl npueiedeHusl
uﬁeecmuuuﬁ 8 Hauel cmpane, a makKoice asnmopcKue n00X00bl U npedﬂoofceﬁuﬂ no ux ycmparneruro.

Kalit so'zlar: investor, portfel investitsiyalari, gimmatli gog'ozlar, fond bozori, korporativ
gimmatli gog'ozlar, obligatsiyalar, moliya bozori, moliyalashtirish usullari.

Knroueswie cnoea: uneecmop, nopmebenvrovle uHgeCcmuyuu, yerHole oymau, poHO08blU PLIHOK,
KOpnopamusHvle yernHvle Oymazu, 0oaueayuu, PUHAHCcos8blil pbIHOK, Memoobl YUHAHCUPOBAHUSL.
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IMPROVING THE PRACTICE OF CREDITING FOREIGN TRADE BY COMMERCIAL
BANKS: FOREIGN COUNTRIES EXPERIENCE

Ibragimov M.A.
Karakalpak State University name after Berdakh

Summary: The article is based on the experience of foreign trade in improving the lending
practices of commercial banks and the proposal to introduce forfeiting loans based on the guarantee of
commercial banks to the practice of financing foreign trade activities of companies and the feasibility
of increasing the use of forms of state guarantee of export loans and bonification of interest rates of
financial support.

Keywords: foreign trade, resource base, banking practice, liquidity, norm coefficient,discount
credit, settlement, service provision, export, import, documented letter of credit, incasso, subsidy,
exchange rate, financing.

In the banking system of developed countries, the practice of serving foreign trade has been
improved, and it is of great practical importance to evaluate the possibilities of using this experience in
the banking practice of Uzbekistan.

Sufficient resource base and liquidity of commercial banks in foreign countries have a fully
ensures the possibility of lending them to agricultural producers. In particular, the integration of the
Basel-11l standard, which embodies the Basel Committee's new requirements for Banking Supervision,
into US, Japanese and European Banking Practice, increases the liquidity of commercial banks, served
to strengthen the resource base. It was in banks that The introduction of the liquidity compensation
norm coefficient made it possible to increase the liquidity level of banks, while the introduction of the
coefficient of the net stable financing norm served to strengthen the resource base of banks.

It is one of the traditional types of services provided to foreign trade by commercial banks of
progressive countries and is a lending service.

It should be noted that in progressive countries, central banks, for example, provide discount
loans to commercial banks that provide financial services to agriculture, to ensure liquidity, as well as
carry out open market operations with them.

28,1
30 27,4
26,6 :
25,3

25 23,4
20
15
10

5

0

2017ii. 2018ii. 20194 2020ii. 2021i.

1-  Figure

48



Science and Education in Karakalpakstan. 2023 N24/2 ISSN 2181-9203

The share of loans issued for the purpose of financing foreign trade in the total
volume of loans from Barclays bank (UK), in percentage?

It can be seen in Figure 1 that loans to the purpose of financing foreign trade occupy a relatively
high salute in the total volume of Barclays bank loans. This suggests that foreign trade lending is one of
the priorities of Barclays bank lending activities.

It is another of the traditional types of services provided to foreign trade by commercial banks
in progressive countries, and is an accounting service.

For example, in U.S. banks, the practice of providing settlement service to foreign trade through
a documented letter of credit has been improved, with stand-bay letters of credit occupying a high
swing in the volume of letters of credit being opened by banks.

A key aspect of stand-bay letters of credits is that commercial bank is liable for payment only
when the payer has become insolvent to the payment.

Table 1.

The amount of letters of credit opened by the Bank of America (USA) and the balance of
stand-bay letters of credit in their volume?

Years Changes

Indicators from 2021
2017 2018 2019 2020 2021 t0 2017

Documented letters of
credit opened by the Bank, | 28674 30198 | 33550 34961 | 32074 | 111,8%
in million dollars
The share of reserve letters
of credit in the total volume
of documented letters of
credit, %

87,6 89,3 94,3 951 90,6 3,0 ¢p.m.

According to the Table 1 the total volume of letters of credit opened by the Bank of America in
2017-2021, the balance of stand-bay letters of credit was very high. This suggests that stand-by is the
primary type of letter of credit for U.S. banks.

Also in 2021, there was an increase in the amount of letters of credit opened by the Bank of
America compared to 2017, and a slight increase in stand-by letters of credit in the volume of these
letters of credit.

The full guarantee of payment in documented letters of credit increases the attractiveness of this
form of international accounting for import enterprises. Commercial banks, on the other hand, receive a
commission income at a higher rate for opening a documented letter of credit.

Common types of services provided by commercial banks to foreign trade are forward Service,
Currency Swap, and foreign exchange options.

Table 2.

Composition of derivative services provided by Barclays bank (UK) to foreign trade
entities®

! This picture is formed by author on the basis of the data of the site Barclays PLS. Annual Reports. www.barckays.com

2 This Table is formed by author on the basis of the data of the site Barclays PLS. Annual Reports. www.barckays.com

3 This Table is formed by author on the basis of the data of the site Barclays PLS. Annual Reports. www.barckays.com
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Indicators Years
2017 2018 2019 2020 2021
forward services, in million 25670 25504 31883 | 17613 32442
pounds
Share in the volume of 433 42.9 42.9 32.2 411
derivative services, %
Currency swap service, in 28007 27138 32209 | 30703 40083
million pounds
Share in the volume of 473 45,6 433 56,1 50,8
derivative services, %
Foreign exchange option 5581 6858 10267 6436 6338
services
Share in the volume of 9.4 115 138 11,7 8.1
derivative Services, %

From the data presented in Table 2, it can be seen that in the total volume of derivative services
provided by Barclays bank to foreign trade entities, the Currency Swap and Forward Services occupy a
high swing. Currency options, on the other hand, occupy a small share in the volume of derivative
services. This is due to the fact that, firstly, the low returns associated with forward transactions and
currency swaps are balanced, and secondly, currency options are an expensive type of service for the
client.

The development of international trade is taking place in an environment of fierce market
economy competition from companies. Companies have developed a variety of competitive fighting
tools to encourage sales, including a greater emphasis on their side, which is relatively less cost-
effective than competitors when buying products by buyers. In this case, great attention is paid to the
tools used during the sale of goods in the foreign market, therefore, the means of financial support for
exports (EMQQ) play an important role in the development of international turnover. By encouraging
the formation of additional demand in the market by borrowers, they promote an increase in World
Trade. The conditions of financial support for exports are an important factor in the competitive
struggle for the trade market. These tools began to be widely used in the post-World War Il era. From
the beginning of the 1960s, their application became the norm of international trade in many goods,
first of all machinery and equipment.

In developing countries, a number of financial instruments are used in the financial incentives
of the state for the export of agricultural products.

Export loans of commercial banks occupy an important place in the financing system for the
export of agricultural products in developed countries.

We will analyze the export lending practices of Rabobank, the main Dutch bank that provides
financial services to agriculture, below.

Table 3.

Indicators characterizing the practice of lending to agriculture and agricultural exports in
Rabobank, Netherlands*

Indicaters 2019y. 2020 y. 2021y.
Loans-total, in billion euros 432,6 4545 469,8
Including: 97,8 103,1 107,2

- loans to agriculture, in billion. euro

4 This Table is formed by the author on the basis of the data of the Rabobank. www.rabobank.com (Sustainability facts and
figures)
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The balance of loans to agriculture in the
volume of brutto loans, %
The balance of loans for the export of
agricultural products in the total volume of 5,7 6,4 7,1
loans for agriculture, %

22,6 22,7 22,8

According to the Table 3, the amount of loans made by Rabobank and the amount of loans
made to agriculture had a growing trend in 2019-2021.

Table 3 data shows that in 2019-2021, the balance of loans to agriculture in the volume of brutto
loans remained at a high and stable level. This is considered a positive case in terms of the
development of agricultural lending.

In this period there was a tendency to increase the share of loans for the export of agricultural
products in the total volume of loans for agriculture. This is a positive case in terms of improving the
practice of financing the export of agricultural products.

For example, in Russia, accreditation, discounting and factoring have been added to the practice
of issuing export credits in order to increase the volume of export credits issued by commercial banks
to exporting enterprises. The maximum amount of financing for export projects has been increased
from the current 7 billion rubles to 15 billion rubles.®

It is significant that the letters of credit used in the practice of export lending in Russia are
unsecured letters of credit, and foreign exchange funds belonging to exporting companies do not go
beyond their economic turnover. On top of that, there is a state guarantee on these letters of credit.

Discounting allows exporter enterprises to increase the level of stability of cash flow. This is
because exporter companies can purchase commodity documents or commercial promissory notes to a
commercial bank for a certain discount and have cash.

The following conclusions were formulated on the ongoing research of foreign experience in
improving the lending practice of foreign trade of commercial banks.

- the practice of export lending of commercial banks must be financially supported by the state
and in this case, it is necessary to use the forms of state guarantee of export loans of financial support
and bonification of interest rates;

- a prerequisite for ensuring the effectiveness of agricultural export lending is the state
reimbursement (bonification) of part of the percentage of loans issued by commercial banks for the
purpose of financing exports.

An analysis of the foreign experience of companies in improving the practice of lending to
foreign trade activities has shown:

- Loans for the purpose of financing foreign trade in 2017-2021 occupy a relatively high
balance in the total volume of Barclays bank loans, and this situation indicates that foreign trade
lending is one of the priorities of Barclays bank lending activities;

- In 2017-2021, in the total volume of derivative services provided by Barclays bank to foreign
trade entities, currency swap and forward Services occupy a high salute, while currency options occupy
a small salute in the volume of derivative services;

-In 2019-2021, Rabobank experienced a trend in the growth of the total volume of loans for
agricultural exports of agricultural products, and this situation is a positive one in terms of improving
the practice of financing the export of agricultural products.
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Rezyume: maqolada tijorat banklarining tashqi savdoni kreditlash —amaliyotini
takomillashtirishda xorij tajribasi va kompaniyalarining tashqgi savdo faoliyatini moliyalashtirish
amaliyotiga tijorat banklarining kafolatiga asoslangan forfeyting kreditlarini joriy etish taklifi va
moliyaviy go'llab-quvvatlashning eksport kreditlarini davlat tomonidan kafolatlash va foiz stavkalarini
bonifikasiya qilish shakllaridan foydalanish hajmini oshirishning magsadga muvofigligi asoslab
berilgan.

Almomamm: Cmamba ocHoeana Ha onvlme 6HeuiHell mopeoejit no CoBEPULEHCMBOBAHUIO
npakmuxKu erdumoeanuﬂ KomMmepyecKux bankoe u npedﬂoofcenuu egecmu 6 NpPAKmMuKy
unancuposanusi HeUHEemMoOpPeoBoll 0essmelbHOCMU KOMNAHUL opdeimune Kpeoumos, 0CHOBAHHbIX
Ha capanmuu KOMMePYEeCKUX 6aHKO6‘, a makKotce qeﬂecoo6pa3nocmu paciiuperust uCnolb306AaHuUs d)OpM
20CY0apCmee