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ACTUAL PROBLEMS OF MATHEMATICS, PHYSICS AND MECHANICS

UDC: 677, 531, 531-1/-9, 531.3,534.1
THE METHOD OF CALCULATION AND ANALYSIS OF THE OBTAINED
RESULTS IS BASED ON NUMERICAL MODELING OF THE
DEFORMATION PROCESSES OF TEXTILE THREADS
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aziza_adizova@mail.ru

Mavlanov Tulkin
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Annotatsiya. Tajriba natijalarni hisoblash va tahlil qgilish usullarini yaratish
zamonaviy kompyuterlarda deformatsiya jarayonlarini ragamli modellashtirish
uchun dasturiy ta’minot to‘plamining samaradorligini sezilarli darajada oshiradi.
Ushbu ishda to‘qimachilik iplarining deformatsiya jarayonlarini raqamli
modellashtirish asosida olingan natijalarni hisoblash va tahlil gilish usuli taklif
etiladi. Muammoni shakllantirishda qovushqog-elastiklikning matematik
nazariyasi va dinamikaning variatsion prinsiplaridan foydalanilgan.

Kalit so“zlar: munosabat, deformatsiya, deformatsiya, tizim, ob ‘ekt, damping,
tezkor-elastik, algoritm, funktsiya, elastiklik, erkinlik darajasi

AHHoTanus. Co3gaHue SKCIEPUMEHTAIBHBIX METOAOB pacyeTa W aHaiu3a
PE3yJIbTaTOB 3HAYMTEIBHO MOBHIIIACT 3PPEKTUBHOCTH MPOrPAMMHOT0 KOMITJIEKCA
JUTS. YUCIICHHOTO MOJICTMPOBaHUS J1e(hOPMAIIMOHHBIX MTPOLIECCOB Ha COBPEMEHHBIX
KoMIbIoTepax. B maHHOW paboTe mNpeUIoKeH METOJ pacuera M aHaim3a
PE3yJITATOB, TMOJYYEHHBIX HAa OCHOBE ITU(PPOBOrO MOICIUPOBAHHUSA IMPOIIECCOB
nedopMani TEKCTUIbHBIX HHMTEH. [IpM mocTaHOBKE 3aJayd HCIOJIb30BAJIKCh
MaTeMaTHYeCKass TEOpHsS BSI3KOYNPYIOCTH W BapHAIMOHHBIC ITPUHIIAITHI
JTUHAMUKH.

Knrwouesvie cnosa: coommowenue, oegopmayus, Ooegpopmayus, cucmema,
00vekm, 3amyxauue, YNpyeo-nposiGIeHHbl, Alc0pumM, QYHKYUs, YRpy2ocmo,
cmenenb c60000bl

Abstract. The creation of experimental methods for calculating and analyzing the
results significantly increases the efficiency of the software package for numerical
simulation of deformation processes on modern computers. In this paper, a method
for calculating and analyzing the results obtained on the basis of digital modeling
of the deformation processes of textile yarns is proposed. The mathematical theory


http://khorezmscience.uz/
mailto:aziza_adizova@mail.ru

ELECTRONIC JOURNAL OF ACTUAL PROBLEMS OF MODERN SCIENCE, EDUCATION AND TRAINING. JULY, 2024-7. ISSN 2181-9750

of viscoelasticity and variational principles of dynamics were used in the
formulation of the problem.

Keywords: relationship, strain, deformation, system, object, damping, prompt-
elastic, algorithm, function, elasticity, degree of freedom

Introduction

It is evident that obtaining accurate analytical solutions to dynamic problems of
viscoelasticity of textile threads is impossible, and therefore the only possibility of
engineering implementation is to build numerical and numerical-analytical calculation
algorithms with subsequent computer-based simulation [1].

The creation of methods for calculating and analyzing the results obtained
significantly increases the efficiency of the software package for numerical simulation
of deformation processes on modern computers.

The device of the mathematical theory of viscoelasticity and variation principles of
dynamics are involved in the formulation of the problem. The integral terms in ancestral
relations are small compared to the prompt-elastic terms, which in particular leads to
the following physical relations [2]:

O-ij = Anskk5ij + Zﬂngij' (Tl = 1,2 ...,S);

/Tn = An[l - F%y(wR) - irfm(wR)];

i = pn[1 — T, (wp) — T3, (wRp)]; @ = wg + iy,

The most general linear theory, which most fully reflects almost all the features of
the quasi-static and dynamic behavior of viscoelastic materials, is the Boltzmann-
Voltaire theory, according to which the relationship between stresses and strains has the
form:

o(t) = E[e(t) = [, R(t = De(r)dr] (1)
where o Is the stress, ¢ is the strain, t is observation time, 0<¢<t is intermediate moment,
E is Young's prompt modulus, R is memory function or relaxation kernel.

The type of the core R largely separates both the behavior of the material model [3]
and the possibility of using certain methods for solving problems for materials modeled
using relation (1). If the function R has the form of an exponent or a sum of exponents,
then relations (1) are reduced to differential relations, the order of which is equal to the
number of exponents in the indicated sum. The most adequate description of the
behavior of viscoelastic materials is weakly singular heredities, of which we note the
kernel of Bronsky A.P. [4]:

ale~t-Da

O-(t_T):W, 0<axl1

Power kernel

_ B
K(t—1)= Deoiw 0<a<l1
Research Methodology
In order to solve the problems posed in this work, the kernel of Koltunov M.A. and
Rzhanitsyn A.P. has been used:
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= (2)

(t—-1)1%
which, on the one hand, very satisfactorily reflects both the quasi-static and dynamic
behavior of materials, on the other hand, is most convenient when carrying out quasi-
static and dynamic calculations and determining mechanical vibrations.

For a material with a finite long-term modulus of elasticity [4], a four parametric
kernel is used with the feature

e~ B(t-7)

A
K(t—1)= Ta—np (3)
which will be uses in solving problems of the dynamics of viscoelastic threads.

The corresponding relaxation kernel has the form
t-1\4

-B(t-1) & - AT (q)/ —
R(E=7) = (=) ) (D™ AF(](.q)) |
j=1

For a constant load, we have

e Bt Ay (Bt,p)
c© = () U+ @ i = (a+ 282
where y(Bt,p)y(Bt, p)-is an incomplete gamma function. At t— oo
o AT (q)
() = () 1+ Gy

The problem of vibrations of viscoelastic systems is reduced to a system of integral -
differential equations (differential in coordinates and integral-differential in time). The
system of equations contains partial derivatives in the case of systems with distributed
parameters and ordinary derivatives in the case of systems with a finite number of
degrees of freedom. Statements of problems of the theory of viscoelasticity as quasi-
static are presented with exhaustive completeness in monographs [1]. Dynamic
problems with an infinite number of degrees of freedom with the help of any
approximate method (Bubnov-Galerkin, Ritz, finite elements) can be reduced to a
system of a finite number of differential or integral-differential equations in time [5].

From the point of view of mechanics, this means replacing a system with an infinite
number of degrees of freedom by a system with lumped parameters or, at the same time,
Imposing an infinite set of additional constraints on the original system [6]. In this way,
the vast majority of problems in the nonlinear and linear theory of viscoelasticity have
been solved. The main difficulty that arises along this path is the choice of the basis
coordinate functions in which the desired solution is expanded.

These functions are quite simple in the case of bodies with a simple shape.

It is for such objects that the vast majority of solutions known of dynamic
viscoelasticity problems have been obtained [7]. In the case of a body of a more or less
complex shape, the choice of the system of basis coordinate functions of the projection
method, which reduces the original system to a system with a finite number of degrees
of freedom, is a difficult problem [8, 9].

Analysis and Results

As an example, let us consider the longitudinal oscillations and the tension of the
threads in the process of beating on a loom. We consider that one end of the thread is
fixed on a rock, and a beating is made on the other end. Let the end of the main thread
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at the edge be connected with the reed, so the speed of this end during the beating is
equal to the speed of the reed, and this speed can be considered linear, v=v, — St, where

B=v,/t,; t, 1S beating time. In contrast to, we will consider the thread to be viscoelastic

[10, 11]. Then the integral-differential equation of motion of the thread will be written
as follows:
2 2 t 2
aza—l::a—l:Jrasz(t—r)a—l:dr
OX ot 0 OX (5)
Boundary and initial conditions must be added to this system of equations:
u(0,t) =0, u(l,t) =v,t —0.58t2, u(x,0)=0, u(x,00=0 at 0<x<I and u(x,0)=v, at x=1.
Therefore, the mathematical model of the task has been built, and now we need to
write a program that implements it.
According to, the solution to equation (5) for all t=0 will be close to the solution
u(x, t) = (x/D)(vot — 0.5bt?) + (b/6la?)x(I? — x?) +
Yo exp(—0.5eGs()A(n)t) ((—1)™(2bl1%(anm) ™3 cos (1 — 0.5eGc()A(n)t —
(=D"2vpl(at(nm)2sin (1 — 0.5eGc(t)A(n)t) sin A(n)xa™! (6)

where

t
A(n) = mnal™; Ge(t) = f Aexp(—B(t — ))((t — s)* 1) cos A(n)s ds;
0

Gs(t) = ftAexp(—,B(t —5))((t —)* 1) sinA(n)s ds.

0
As can be seen from the function u(x,t), it exponentially decreases in time and
characterizes damped oscillations. Thus, the process of propagation of a perturbation in
a thread consists of the motion of the particles of the thread, which leads to an increase
in deformations and a damping of the amplitude of its free oscillations.
The program and calculation results are shown in Figures 1-5, respectively. In this
case, the “Mathcad” software package has been used.

5><Z|.0_3 3 T g T
(2 ) ‘\'s- '.'..\ ’X' e \.\.\
8 ,X In ; ’. ." (,'. .' 1
e(7,X) I DA N v ‘
£(8,%) —5x10 °F i
—0.01 | | | |
0 10 20 30 40 50

Figure 1. Change in deformation depending on the x coordinate for fixed values of t.
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Figure 2. Change of deformation depending on time t for fixed values of coordinate x.
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Figure 3. Change of displacement ul(x,t) depending on the time t for fixed values of coordinate x.
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Figure 4. Changes in displacement u2(x,t) depending on time t for fixed values of x.
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Figure 5. Change in voltage depending on the x-coordinate for fixed values of time t.
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Conclusions

1. The main relations of the classical theory of viscoelasticity were given.

2. Graphs that characterize changes in displacement, strain, and stress as a function
of time for fixed values of the coordinate x were constructed.

3. Graphs that characterize changes in displacement, deformation and stress
depending on x for fixed values of time t were constructed

4. The results obtained allow calculating the values of displacement, strain and
stress for an arbitrary moment of time t and coordinate X.
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INNOVATIVE APPROACH TO MATHEMATICAL MODELING OF
LEARNING PROCESSES AS AN OBJECT OF DIGITAL TECHNOLOGY
(using advanced training as an example)
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Annotatsiya. Ushbu magqolada o‘quv jarayonida ragamli texnologiyalarning
qo‘llanilanilish muammosi OTM misolida ko‘rib chigilgan. Masalaning matematik
modeli tizimli tahlil va to‘plamlar nazariyasi elementlaridan foydalangan holda
ishlab chigilgan. Muammoni yechish uchun hisoblash algoritmi tuzilagan hamda
amaliy tavsiyalar berilgan.

Kalit so‘zlar: tizim, tizimli yondashuv, o‘quv jarayonmi, obyekt, predmet,
mutaxassis o ‘qituvchi, matematik model, to‘plam, kichik to‘plam, kesishish,
birlashma, axborot matritsasi, algoritm, hisoblash tajribasi.

AHHOTaumMs. B cratbe paccMmarpuBaeTcs TMPUKIAJAHOW 3adaud  HUPPOBOM
TEXHOJIOTUM  Tporiecca oOydeHus, Ha npumepe BY3. Paspaborana
MaTeMaTHYeCKast MOJICJT 3a/1a9H ¢ IPUMEHEHUEM CUCTEMHOT'O aHATN3a U DJIEMEHTBI
Teopuu MHOKeCTB. CO31aH BEIUMCITUTEIBHBIA AJITOPUTM PEIICHUS 3a/1a9H, JAtOTCS
NPAKTHYECKUE PEKOMCHIAITHH.

Knioueevle cnosa: cucmema, cucmemmsiii n00X00, npoyecc 00yyeHus, 06veKm,
cybvexm, cneyuanucm-npenooasamevb, MamemMamuieckas Mooeib, MHOXCECMEBO,
NOOMHOJICECMBO, NepecedeHue, 00vedunenue, UHGOPMAYUOHHASL Mampuya,
AI20PUMM, SbIYUCTUMENbHBIU IKCNEPUMEHN.

Abstract. The article considers the applied problem of digital technology of the
learning process, using the example of a university. A mathematical model of the
problem has been developed using system analysis and elements of set theory. A
computational algorithm for solving the problem has been created, and practical
recommendations are given.

Keywords: system, systems approach, learning process, object, subject,
specialist teacher, mathematical model, set, subset, intersection, union,
information matrix, algorithm, computational experiment.
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Introduction

Modeling of the processes under study from the perspective of a systems approach,
as socio-economic and biological systems, led to the emergence of the concept of a
complex control system with a given hierarchical structure and led to the formulation of
a number of applied problems of systems analysis specific to these systems [1, 2].

For this purpose, issues related to the study of processes of mathematical modeling
and information support in complex systems are considered. Since when choosing any
control law, three main tasks are solved: obtaining information about the object under
study, transforming it for the purpose of synthesizing the control law and issuing it to
the object. Note that the division of a complex control system into subsystems is due to
the large dimensionality of such systems and the resulting difficulties associated with
the collection and processing of information about their state when choosing control
actions [1, 2].

The socio-economic sectors of the country as a continuously developing system and
they can be represented as a complex management system. One of the subsystems of
this system are the higher educational institutions (HEI) of the country.

Research Methodology

As the complexity of systems increases, problems arise that are less related to the
consideration of the properties and laws of functioning of elements, and more related to
the choice of the best structure, the optimal organization of the interaction of elements,
the determination of optimal modes of their functioning, taking into account the
influence of the external environment, etc. [1-3]. Therefore, it is advisable to use a
systems approach when solving applied problems of analysis and synthesis of learning
processes in higher education institutions. The systems approach of control theory is
based on the creation of a control structure and mathematical modeling using similarity
theory, the theory of scientific experiment, set theory, mathematical statistics, the theory
of algorithms and a number of other fundamental classical theories. At the same time,
in the field of designing modern information and control systems and computer
software, the so-called object-oriented approach is increasingly used in the analysis and
synthesis of complex systems [4-6].

Thus, the main purpose of an abstract description in design is to construct a
meaningful description of the processes of functioning of the object of study. A
meaningful description in verbal expression concentrates information about the tasks
solved during the functioning of the control object, about the subsystems included in the
developed system and the subtasks solved by them, about the degree and nature of
interaction between subsystems in the general process of functioning of the system as a
whole, about the criteria taken into account in design, about the parameters determining
the functioning of both subsystems and the system as a whole, about external disturbing
effects and about restrictions on both some criteria and on the parameters of the system,
etc [7, 8] .

In the social sphere (branch) of management, as a higher education institution, the
management structure is organized in a hierarchical form of functioning, i.e. a
centralized management system. To create a mathematical model of the management
processes of improving the qualifications of specialist teachers, as a subsystem of a
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complex management system, the principle of the system approach of management
theory with elements of the theory of sets of functional analysis is used [3]. As the
objects of management under study, we can consider a higher education institution, as
n subjects of the country. The mathematical designation of these objects can be
formulated as follows A, A, A,....A. Through A, designated university k— industry [9,

10]. Here A .k =11 is the union of a finite number of non-self-intersecting sets, i.e. the
following holds:
A=U_LA ANA,=32.
A bunch of A consists of subsets A, A, A,,..., A the elements of these subsets are
Bilfjl(k:]jl i =1’_m’ j=1,_n),
these elements mean that j — oh university i- th ministry and department in k- m region

(or area).
A bunch of A is defined as follows

Ak :Ui,j B:j’(k :Hl [ :11_ml jzlv_n)
and so many A, consists of unions of a finite number of subsets
Bilfj,(k:]j, [ =-L_m; J:ﬁ)

As is known, in each university, in each department, there are many specialist
teachers. In this case, the elements of the lower level of the hierarchy can be designated
as follows:

B!y =U,,Cly (i =Tn.a =11 p=152)
here C/ , — 8 teacher, by specialty «, j - go university.

Information about the level of knowledge, qualifications and skills of each specialist-
teacher of the university is always of interest to management personnel at the highest
levels of the hierarchy.

Constant study and monitoring of information about the level (high, good, average, low)
of knowledge of a specialist teacher is a necessary source of information for
management specialists at the highest level of the hierarchy.

The functional task of this system is to form sources of information, collect and
continuously process existing information, analyze this information and promptly
transmit it to the first requests of management specialists at the highest level of the
hierarchy.

In the work [9, 10] the concept of an information matrix is introduced, a definition is
given and the general form of this matrix is presented..

Cly =|ous| le=1sLp=152)
Elements of the information matrix o, , is information about the knowledge of

specialist teachers, which is formed at low levels of the management hierarchy and is
constantly stored in a database organized at higher levels of the hierarchy.
For each o, , an information matrix is filled in, the row elements of which are sections

(or parts) of individual theoretical knowledge, and the column elements are the numbers
of questions in these sections or parts.
Elements of matrices C. , are formed as follows [9]:
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1. - 2. -
oup =2 i o2 = [0 i n 0 =|

Preparation of information is carried out in the following sequence.
Forall o, ,, elements a, ; is formed as the sum of the numbers 1 and 0 and the condition

is checked

a‘s”i,jH,i:l,_ml,j:l,_nl.

my

>a%, j<K j=1n, (1)

i-1

(K given, constant value), if the condition is met, then o, , =0, otherwise o, , =1 goes to
the next line, and condition (1) is checked and executed o, ,=1 0or ¢, , =0 €tC.o,, =1

or o, , =0, are formed as elements of rows and columns of the information matrix. For

each specialist-teacher for each job position, an information matrix is formed on the
degree and knowledge and experience for the job position.

Analysis and Results

An information matrix consisting of elements is filled in and an analysis of the
computational experiment is carried out. Filled information matrices consisting of data
analysis information at low levels of the hierarchy are re-analyzed at the middle and
highest levels of the hierarchy. As a result of the conducted analyses of statistical data
processing, plans are created for improving the qualifications of specialist teachers for
the new academic year, from each university. And a decision is made on planning
advanced training related to the issues of what number of specialist teachers, for what
period of time should be sent for advanced training [11, 12].

To form elements of information matrices, it is advisable to conduct computational
experiments of statistical data at low levels (at faculty levels) of the hierarchy in the
following sequence:

- the information matrix is filled in and the data is saved in the database;

- an organization is created for the time of testing the specialist-teacher on which
specialists, for what period, and this plan is drawn up by the corresponding order of the
human resources department of the university;

- for all specialties of a separate faculty, groups of experts prepare testing
assignments (tests);

- the tasks of analysis are solved using an information matrix created (formed) as a
result of testing specialist teachers;

- Experts classify (or group) according to the results of the analysis of the results of
testing on the knowledge and skills of specialist teachers.

After carrying out the above sequences according to specific plans, the experts
transmit information to the ministry and department about sending a specialist teacher
to advanced training courses.

The given sequence of formation of elements of information matrices using
computational experiments can be applied in most socio-economic systems.

The head of the university makes a decision on improving the qualifications of teaching
specialists for the academic year and the prepared statistical data is transferred to the
personnel department of the Ministry of Education and Science and the department.


http://khorezmscience.uz/

ELECTRONIC JOURNAL OF ACTUAL PROBLEMS OF MODERN SCIENCE, EDUCATION AND TRAINING. JULY, 2024-7. ISSN 2181-9750

Conclusions

The developed system of management of advanced training of specialists of the
higher educational institution is an open system, since the structure of the system can be
continuously supplemented with additional elements and adjusted for application to
other classes of production and social objects of management, in particular continuous
professional development of teachers of specialists, where advanced training of
specialists (or employees) is required.
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Annotatsiya. Yangi qattiq qorishmalar (Ge2)o02(ZNnSe)o3(GaAs)ogs epitaksial
gatlamlarining fotoelektrik xossalarini va ular asosida suyuq fazali epitaksial
usulda olingan strukturalarni o‘rganish natijalari keltirilgan. Fotosezgirlik
1.38+2.58 eV spektral diapazonda kuzatiladi, bu (Ge2)o02(ZNnSe)o03(GaASs)oos
gatlamda Ge donor energiya zonasi va elektron-teshik juftlarining n-p o‘tishda
ichki zona kaskad fotogeneratsiyasini ko‘rsatadi.

Kalit so‘zlar: kristallanish, o‘zgaruvchan oraliq, gattiq gorishma, epitaksial
gatlam.

Annoranus. [lpencraBieHbl pe3ynabTaThl HCCIEAOBAHUN (POTOIIEKTPUUECKUX
CBOWCTB SIMUTAaKCHAIBHBIX CJIOEB HOBBIX TBepAbIX pacTBOpoB (Ge2)o02
(ZnSe)o03(GaAS)ogs M CTPYKTYp Ha HX OCHOBE, IOJYYCHHBIX METOI0M
KuaKohazHOU DIUTAKCHH. @OTOUYBCTBUTEIBHOCTh HaOI01aeTCs B
cnekTpaibHOM auanaszone 1.38+2.58 eV, uto cBumerenscTByeT 00 00pazoBaHuU
JOHOPHOM SHEpreTuyecKoil 30HbI Ge U BHYTPU30HHOM KacKagHOU (POTOreHEPALIU
AJIEKTPOHHO-ABIPOYHBIX Map B clioe (Ge2)o02(ZNnSe)o03(GaAs)o o5 N-p niepexoa.

Knwuesvie cnosa: kpucmaniuzayus, 2paoueHmuvlil 3Ad30p, mMeepovlil
pacmeop, snumaxKkcudilbHvle CJI0U.
Abstract. The results of studies of photoelectric properties of epitaxial layers of
new solid solutions (Gez )oe2(ZnSe )o03(GaAs)o s and structures based on them
obtained by liquid-phase epitaxial method are presented. Photosensitivity is
observed in the spectral range of 1.38+2.58 eV, indicating the formation of Ge
donor energy band and interzone cascade photogeneration of electron-hole pairs in
(Ge2)o,02(ZNnSe)o03(GaAs)o o5 layer of the n-p transition.

Keywords: crystallization, graded-gap, solid solution, epitaxial layers.

Introduction

By smoothly changing the composition of the solid solution, it is possible to control
the main electrophysical and optical parameters of the material - the width of the
forbidden zone, the spectral photosensitivity region, lattice parameters, etc. On the other
hand, the proximity of the lattice parameters of the solid solution components is of great
Importance for obtaining a high-quality solid solution suitable for the creation of devices
[1-3]. In this regard, the solid solution consisting of components GaAs, ZnSe and Ge is
of undoubted interest, since the sum of covalent radii of atoms of molecules of these
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semiconductors is very close (reatras=0.244 nm, rzn+rse=0.245 nm and reetree=0.244
nm), and the values of forbidden zone widths in them (Eg) differ significantly (Egcaas =
1.43 eV, Egznse = 2.68 eV and Ege. = 0.67eV) [4, 5].

The formation of the donor energy zone of narrow bandgap semiconductor compound
A, and AB in the forbidden zone of concentrated solid solution compounds of the
(A2)x(CD)1-x and (AB)x(CD)1-x type at X=0.01+0.05 was substantiated earlier [6].

The presence of the donor zone causes interzone cascade electron transitions from the
donor zone to the permeability zone and from the valence zone to the donor zone.
Therefore, the photo sensitivity of will cover the spectral range Ega2-Ecca hence, the
realization of electronic transitions in would serve as a basis for the development of
more efficient solar cells and photovoltaic cells of thermophotovoltaic converters. As
an example, in [6] the (Ge)x(GaAs)1x CTRS was considered.

To indirectly experimentally verify the formation of transitions, we determined the
photosensitivity of several n-GaAs-p-(Gez)o2(ZnSe)oo3(GaAs)o s structures in the
development of the studied n-GaAs-p-(Ge,)1x (ZnSe)y , structures in [7,8].

The possibility of the formation of a solid solution of molecular substitution between
the GaAs, Ge and ZnSe components was estimated based on the generalized atomic
moment (m=). When considering the generalized moment of the atom of a chemical
element, geometric factors, the shell structure of the atom and the effective nuclear
charge were taken into account.

The generalized moment as an important characteristic that takes into account the
dimensional and energy parameters of atoms is of great importance in the formation of
substitutional solid solutions.

The proximity of the generalized moments of the molecules of the components of the
solid solution promotes the formation of more perfect solid solutions by molecular
substitution.

The generalized moments of molecules of binary compounds are m* =86.29-10?C/m
for GaAs, m+ = 76.32-10> C/m for ZnSe and mx = 78.26-10*> C/m for Ge. Their
difference is less than 13%. This indicates that they can form a substitutional solid
solution of the form (Ge2)o02(ZNSe)o03(GaAs)o 5. TO grow such a solid solution between
GaAs, Ge and ZnSe, thermodynamic conditions were created, which were achieved on
the basis of the model of a liquid phase with molecular components proposed by Saidov.

According to this model, A"'BY and A""BY' semiconductor compounds, as well as
elementary semiconductors such as Ge and Si, when dissolved in metallic solvents at
temperatures much lower than the melting point of the corresponding substances, are
mainly in the form of molecules (Figure 1). The solubility of the binary compounds
GaAs and ZnSe, as well as the atomic substances Ga, As, Zn, and Se, in tin at various
temperatures was studied

The validity of this model for the selected Sn—GaAs-ZnSe system is confirmed by
the fact that the binary compounds GaAs and ZnSe in tin have a very low solubility
(Figure 2).

At the same time, their individual components, i.e., atomic substances Ga, As, Zn and
Se, have unlimited or very high solubility in tin at the same temperatures. This result
confirms that the binary compounds gallium arsenide and zinc selenide dissolved in tin
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(Figure 3 and Figure 4) at 750 °C do not decompose into individual Ga and As atoms
but, like Zn and Se, are in the form of GaAs and ZnSe molecules [7, 8].

T=750°C -

Figure 1. Dissolved molecules of GaAs, ZnSe and Ge> in tin
at a temperature of 750 °C.
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Figure 2. Temperature dependence of GaAs (a) and ZnSe (b) solubility in Sn.

@) (b)
GaAs |_| (i;||-| .-\xﬂ
w9 | g © ~ OH o | o
s« © 8 sm 9000 O
Solubility Solubility
GaAs~5,5 mol.% Ga unlimited,
As~8 at.%
@ GaAs-molecule o Ga-atom o As-atom

Figure 3. Dissolution of gallium arsenide in the form of GaAs molecules (a), as
well as gallium and arsenic in the form of individual Ga and As atoms (b) in tin at a
temperature of 750 °C.
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Figure 4. Dissolution of zinc selenide in the form of ZnSe molecules (a) and
zinc and selenium in the form of individual Zn and Se atoms (b) in Tin at a
temperature of 750 °C.

Epitaxial layers of solid solutions (Ge2)o02(ZNnSe)o 03(GaAs)o 95 Was grown by forced
cooling from a tin melt solution confined to two horizontally arranged GaAs substrates
oriented along the (100) directions. The composition of the Sn-GaAs-Ge-ZnSe melt
solution was determined from preliminary solubility experiments. The epitaxy onset
temperature was 700+750 °C.

The thickness of epitaxial layers varied in the range of 4+10 um depending on the
thickness of the gap between the substrates and the growth mode depending on the
thickness of the gap between the substrates and the growth mode. Assessment of
epitaxial layers surface composition by X-ray microanalyzer of “Cameca” type is
presented below in Table 1 [9, 10]:

Table 1. Elemental compositions taken from the surface of the samples.

Samples Se Ge Ga Zn As
1 1,41 1,91 49,13 1,54 45,32
2 1,53 2,07 48,76 1,47 46,04
3 1,51 1,98 47,96 1,39 47,24

The perfection of the obtained epitaxial layers indicates that they are a solid solution of
(Ge2)oo2 (ZnSe)o 03(GaAs)oos As expected, the crystalline perfection, other things being
equal, significantly depended on the state of homogeneity of the melt solution at the
moment of substrates immersion into it.

Raster patterns on characteristic X-ray emission of Ka(Ge), Ka(As), Ka(Zn) , Ka(Se),
taken from epitaxial layers grown from molten solution without preliminary
homogenization, showed their imperfection.

Sufficiently perfect epitaxial layers were obtained by preliminary annealing of Sn-
Ge-GaAs-ZnSe melt-solution for 4 h at 750+800°C

The obtained epitaxial layers had hole permeability type with hole concentration
10'7+10'® cm™ and mobility 15+20 V s/cm? at 300K. The electron concentration in the
n-GaAs substrate was 5-10'7 cm?. Gold ohmic contacts were applied to the structures by
vacuum sputtering and then their photoelectric properties were measured.
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Figure 5. Spectral dependence of photocurrent n-GaAs-p-(Ge2)o.02(ZnSe)o.03 Structures
measured in photodiode mode.

The photosensitivity of the nGaAs-p(Gez)o2(ZNnSe)oos(GaAs)ogs Structure was
measured in photodiode mode at 300 K and is shown in Fig.5. As can be seen, the
photosensitivity is observed in the spectral range of 1.38+2.58 eV, indicating the
formation of Ge donor energy band and intrazone cascade photogeneration of electron-
hole pairs in (Gez)o,02(ZNnSe)o,03(GaAs)o o5 layer of the n-p transition.
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Annotatsiya. Matnni xulosalashtirish - bu tabiiy tilning so‘zlashishdagi vazifasi
bo‘lib, u berilgan matnning zichlashtirilgan versiyasini yaratish uchun
kompyuterdan foydalanishni o‘z ichiga oladi. Tuzilgan natija xulosa sifatida
ma’lum bo‘lib, u butun matnning adolatli qayta ko‘rinishi bo‘lishi kerak, ya’ni u
asl matndan eng muhim tafsilotlarni o‘z ichiga olishi kerak. Katta ma’lumot
mazmuni kabi ma’lumotlarning boshqa shakllarini ham umumlashtirish mumkin.
Matnni umumlashtirish ushbu magolaning asosiy mazmunidir. Bunday holda,
matnli kalit so‘zlarni o‘z ichiga olgan jumlalar matn jamlovchisining asosiy
gismini tashkil giladi.

Kalit so‘zlar: TF-IDF, matn xulosalovchi, kalit so ‘zlar, n grammlar, nomuhim
so zlar.

Annoramus. Cymmapu3anus TeKCTa — 3TO 3a7a4ya B 00pabOTKe eCTEeCTBEHHOTO
sI3bIKa, KOTOpasi BKJIIOYAET HCIOJb30BAHUE KOMITBIOTEpA JJIA CO3JIaHMS CKATOM
BEpCUHM 3aJaHHOTO TeKcTa. [lomyueHHbINH pe3ysbTaT U3BECTEH KaK pe3loMe, U OH
JOJDKEH OBITh CIPABETMBBIM IIPEJCTABIICHHEM BCETO TEKCTa, TO €CTh OH JOJDKCH
BKJIIOYATh HamOOJee BaKHBIE NETAIM M3 HMCXOAHOTO Tekcra. Jlpyrue dhopmbl
naHHBIX, Takue Ckak OoJnbIIo o0BeM HH(POpPMANUU, TAKKE MOTYT OBIThH
PE3IOMUPOBAHBI. YMMapHU3alMen TEKCTA ABJISECTCS OCHOBHOW TEMOW TAHHOM CTaTH.
B nanHOM ciydyae mpeUioKEHHs, COAEPIKAIlUE TEKCTOBbIE KIIIOUEBBIE CJIOBA,
COCTABJISIIOT OOJIBIITYIO YaCTh CyMMapHU3aIlusl TEKCTa.

Knrwuesvie cnoea. TF-IDF, cymmapuzayus mekcma, kirouesvie Cl08d, N-
epammul, Cmon-coéa.
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Abstract. Text summarization is a task in natural language processing that
involves using a computer to create a condensed version of a given text. The
result that is produced is known as a summary, and it ought to be a fair
representation of the entire text—that is, it ought to include the most crucial
details from the original text. Other forms of data, such as large information
content, can also be summarized. Text summarization is the main topic of this
thesis. In this instance, sentences containing textual keywords make up the
majority of the text summarizer.
Keywords: TF-IDF, text summarizer, keywords, n gramms, stop words.

Introduction

The process of identifying relevant words or phrases within a given text in order
to determine the text’s topic is known as keyword extraction in natural language
processing, and it is related to summarization in that both require the identification
of semantic connections within the text; the more accurate the semantic
representation of the text, the more accurate the summary, as it does not depend
only on identifying relevant whole sentences but also on their essential meaning,
which enables the combination of sentences to produce a higher-quality summary.

Text must be converted into numbers, a format that computers can comprehend,
in order to be presented to a computer. Text encoding must be done before using
any type of model, whether it is machine learning-based or numerical. There are
several methods for doing this.

Text is often divided into words and then sentences. We refer to this process as
text segmentation. It may be accomplished in two ways: simply using regular
expressions, or more sophisticatedly with machine learning models. The primary
idea is to break up the original text into smaller, easier-to-manage chunks, like
words.

The following stage involves converting words into integers or, more frequently,
vectors that the model will use to represent them. This is a challenging undertaking
that falls under the umbrella of natural language processing. To achieve this, there
are several methods. Among the most often used techniques are word embeddings
and TF-IDF.

Literature Review

Automatic inference of the text was originally the result of research by Hans Peter
Luhn in the 1950s. For the first time, Luhn created a model for inference of scientific
and technical articles [2]. Inspired by his work, many other studies have been done. For
example, those who have developed an automatic inference system using methods for
selecting and removing sentences [3]. The Uzbek language belongs to the family of
agglutinative languages, and most of the methods of concluding the text for reflective
languages cannot be directly applied to the Uzbek language. In recent years, research
has been conducted on the process of processing natural languages in the example of
the Uzbek language is presented [4]. A syntactic analysis of the sentence to the study of
the process of natural language processing of the Uzbek language [5]; accuracy of stop
words [6]; assimilation and lemmatization of the Uzbek language [7] are cited in such
research work. Recent growth trends in the production of NLP-related research work
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and resources, including machine transliteration tools [8], sensory analysis datasets,
and analyzer models [9] are observed in Uzbek. It is also cited in the work of the
semantic assessment dataset [10]. The article [11] examines the complex task of
automating the transformation of dialect word forms into their standard literary analogs
in the Uzbek language. This is a serious problem because the Uzbek language has a wide
range of dialects, each with its own unique linguistic features. These dialectal variations
can create barriers to communication and standardization of language, which are critical
for effective linguistic and academic purposes. The authors developed a morphological
analysis algorithm that uses a dictionary approach using two specialized databases.
These databases contain words from the North Oguz and South Khorezm dialects of the
Uzbek language and their corresponding standard literary forms. The algorithm works
by comparing dialect word forms against these databases to find their standard
equivalents. This process involves complex morphological analysis and conversion of
word forms, largely dependent on the completeness and accuracy of the databases. This
approach is designed to bridge the gap between dialects and the literary language,
expanding the communicative and research capabilities of the Uzbek language. Devoted
to automated inference from Uzbek texts using the TF-IDF approach [12]. This article
presents a text summarization model and an approach based on the TF-IDF (Term
Frequency-Inverse Document Frequency) algorithm, as part of the second approach to
automatically summarize texts in Uzbek [13].

A significant drawback of the proposed solution is its strong dependence on
databases. The algorithm shows high accuracy for words present in the database, but its
performance drops noticeably for words not included in the database. This limitation
suggests the need to continually update and expand databases to cover a wider range of
dialect words.

Research Methodology

There are more sophisticated approaches that capture the frequency of word
occurrence in text, which is a significant and informative characteristic. This method of
encoding words is restricted. One such technique creates a vector by combining two
scores: term frequency, which counts the number of times a word appears in a document,
and document frequency, which counts the number of documents the word appears in.
This score is greater for more precise, highly significant terms and lower for frequent
words like stop words since a word is deemed less relevant if it appears in multiple texts.
Because popular words exist in most papers, if not all of them, and often at that, finding
the right balance when grading terms based on their frequency of occurrence can be
challenging. However, words that are reflective of the text topic also frequently appear.
Stop words are typically eliminated from texts because of this.

Word embeddings, which are usually real-valued vectors that represent words so
that words closest to each other in meaning are represented by vectors that are closer
to each other in the embedding space, are a more complex approach to represent
words with vectors. Closeness is formalized since the resultant embedding space
may be seen as a subset of R".
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u,U,, ...

Let the text be given. The text contains sentences, Y% (n is the number of

sentences in the text), where n is the text’s total number of sentences. Ui (i-sentences,
words inside the j-sentence) is used to express the words in the sentences. We create a

dictionary of distinct terms from each of the text's i words. Through %, we speak for
them. We compute the value of the words TF-IDF at %.
TF(a) = -,
hj
where h;- is the number of words in the j document. k; — a;— is the number of repetitions
of a word in document j.
Reverse document frequency IDF (Inverse Document Frequency) is defined as the

number of texts (documents) being viewed and the presence of a given word in
selected texts documents:

IDF(a;) = In(=),
where M is the total number of documents, m is the number of documents containing
a;.
To calculate the weight of each word, we multiply the TF values by the IDF values,
respectively, and get the middle arithmetic for the total documents:

TF — IDF(a;) = ~ X7, TFj(a;) * IDF (a;) (1)
Through this, it is determined whether each word is important or imperfect depending
on its weight, but this is not always true. In the course of the research, it became clear

that by normalizing the TF-IDF value of all words in the text, we can clearly say that
they are important or stop words. We calculate it using the formula:
_ TF-IDF(a;)
Pk = ST, TF—IDF(ay) (2)
Unlike our previous article [12], stop words are determined for the given text. then
we can extract up to 10 keywords from the text. They (2) are mainly calculated
according to the following formulas:

E:Zk*pk
ket

the mathematical expectation of the words,

D=>(k-E)**p, ,
k=1 — dispersion of the words,

o = /D — standard deviation of the words,

m

E = Z P * k'
k=L - k-th raw moments of the words,
ps = E; —3-E; - E, + 2 - E} — third central moment of the words.
(1) and (2) we mainly cite the algorithm of the method of inference of the Uzbek text.
Based on the above, we can distinguish the c1, ca,...,c10 keywords. We find sentences
with keywords extracted from the main text and bring a new text2. We create a text
summarizer by applying n-gramms to text 2.

Analysis and Results
The described values extracted from the text are presented in Table 1.
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Table 1. Basic statistical properties extracted from the text.
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The stop words are distributed along the axis (not grouped at one part of the axis);
represented by orange dots in Figure 1.

0.00025

00002

0.00015
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0.00005

Figure 1. The orange dots indicate the positions of stop words along with the text.

Conclusions

The selected model is applied as the last stage in creating a summary. For this
goal, proven methods are presented in this thesis. Machine learning is a great
alternative to the traditional numerical models because it can handle complex tasks
including natural language, which cannot be well explained by a limited set of rules.
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Annotatsiya. Bu ishda galliy fosfidi (GaP) va (Si,)«(GaP)1.x gattiq qorishmaning
strukturaviy va elektron xossalari zichlik funksional nazariyasi (Density functional
theory(DFT)) yordamida modellashtirilgan. Bu wusul yarimo‘tkazgich
materiallarning ayrim parametrlarini hisoblashning samarali va aniq usuli
hisoblanadi. Gibrid funktsional almashinuv korrelyatsiyasi Heyd-Scuceria-
Ernzerhof (HSE) tagiglangan zona kengligini kam baholanishini tuzatish uchun
ishlatilgan. Ushbu ishda GaP va (Si2)x(GaP)1x gattiq gorishmaning panjara
parametrlari, tagiqlangan zona kengligi hisoblab chigilgan va tajriba giymatlari
bilan taggoslangan.

Kalit so“zlar: zichlik funktsional nazariyasi (DFT), gattiq gorishma, panjara
parametri, tagiglangan zona kengligi.

AnHoTanus. B 1aHHO# paboTe CTpyKTYpHBIE U 3JICKTPOHHBIC CBOICTBA hocduia
rawist (GaP) u tBepmoro pactBopa (Siz)x(GaP)ix ObLIH CMOJCIHPOBAHBI C
UCIIOJb30BaHUEM Teopur ¢yHKIHoHada rroTHoctd (Density  functional
theory(DFT)). Otot metoa siisieTcst 3(GEKTUBHBIM U TOYHBIM METOJIOM pacueTa
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HEKOTOpPBIX MapaMeTpoOB MOJYIPOBOJHUKOBBIX MaTepuayiioB. [ MOpuaHbIN
¢yHkumonaneHbI  oOMeH-koppersius  Heyd-Scuceria-Ernzerhof  (HSE)
MCIIOJIB30BAJICS Il KOPPEKIMU HEIOOLICHKM IIMPUHBI 3alpelleHHON 30HBL. B
JAHHOU paboTe ObUIM pacCYUTAHBI MAPAMETPhI PELIETKU U IIMPHUHA 3alIPEIICHHON
30861 GaP wu tBepmoro pactBopa  (Siz)x(GaP)ix ®  cpaBHEHBI C
AKCIIEPUMEHTAJIbHBIMU 3HAYEHUSMU.

Knioueevie cnoea: meopus ¢yukyuonara niomuocmu (DFT), meepouviii
pacmeop, napamemp peulemxu, WUpUHa 3anpeujeHHol 30Hul.

Abstract. In this work, the structural and electronic properties of gallium
phosphide (GaP) and (Siz)x(GaP)1-x solid solution were modeled using the density
functional theory (DFT). This method is an efficient and accurate method for
calculating some parameters of semiconductor materials. The hybrid functional
exchange-correlation Heyd-Scuceria-Ernzerhof (HSE) was used to correct the
underestimation of the band gap. This work calculated and compared the lattice
parameters and band gap of the GaP and (Si,)«x(GaP)1.x solid solution with the
experimental values.

Keywords: density functional theory (DFT), solid solution, lattice parameter,
band gap.

Introduction

The synthesis of solid solutions based on elementary semiconductors and chemical
compounds is of interest to the development of modern semiconductor material science
since the solid solution combines the advantages of each of the components. Firstly, this
Is due to the fact that for the production of high-quality but inexpensive semiconductor
devices, it is necessary to grow epitaxial films of expensive semiconductor compounds
A3B® in particular GaP, on cheap Si substrates. Secondly, by smoothly changing the
composition of the solid solution, it is possible to control the main parameters of the
solid solution, such as the width of the forbidden zone, the lattice parameter, and so on.
For example, if a solid solution consisting of gallium phosphide and silicon is
synthesized, it will have values between the lattice parameters and the widths of the
forbidden zones of the components of this solid solution. Also, in this case, the spectral
sensitivity region of the synthesized solid solution is expanded than silicon p-n junctions
and can be used to expand the spectral sensitivity region of silicon photoconverters, and
this is important for the creation of LEDs, photodetectors, and high-temperature
electronics devices.

Literature Review

The temperature expansion coefficients for Si and GaP are 2.6 x 10°° and
4.65 x 10° K™[1] respectively. Due to the large difference in thermal expansion
coefficients and lattice parameters of the Si substrate and the GaP film, film growth is
technically difficult. To eliminate this drawback, a buffer layer is used. The buffer layer
consists of a substitution solid solution (Si2)x(GaP)ix (0<x<1), whose composition
smoothly changes from pure Si to GaP as the film grows.

The authors of the work [2] theoretically investigated the possibilities of forming
continuous substitution solid solutions of the class (C,*)x(A°B®).x based on the
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generalized moments of mutually substituting components and developed a
technology for growing continuous solid solutions (C2*)x(A%B®)1.x from the liquid phase
[3, 4].

In the work [5], the author synthesized a metastable graded-gap substitution solid
solution (Siy)x(GaP)1x. In the work [6], epitaxy layers of solid solution
(ZnSe)1xy(Siz)x(GaP)y (0 < x < 0.03, 0 <y < 0.09) were grown up from the limited
volume of tin solution-melting by method of liquid phase epitaxy. Profiles of
distribution of components Si, Se, Zn, P, and Ga in grown up epitaxy layers are defined.
In spectrum of the photoluminescence of surface of the solid solution at 5 K 2 peaks of
radiation are found out. They are probably caused by compounds Si, (1.67 eV) and GaP
(2.21 eV). It has been shown that covalent coupling Si-Si and Ga-P cause impurity levels
laying in the forbidden zone of the solid solution (ZnSe)i.x.y(Si2)x(GaP)y.

The main objective of this work is to compare the experimentally obtained results
with the results calculated from first principles based on the density functional theory
(DFT)to study the structural and electronic properties of the solid solution
(Si2)x(GaP);.

Research Methodology

The density functional theory (DFT) method is one of the most popular approaches
in theoretical physics and quantum chemistry for calculating the electronic structure of
multi-electron systems. In DFT calculations, the electron wave functions are represented
as a sum of plane waves. Each plane wave has a certain kinetic energy, depending on
its wave vector. The parameter ecutwfc sets an upper limit on the kinetic energy of plane
waves that are included in the calculation. Wave functions with kinetic energy above
this threshold are not taken into account. The parameter ecutwfc sets an upper limit for
the kinetic energy of plane waves that are included in the calculation. Wave functions
with Kinetic energy above this cutoff are not taken into account. Convergence with
respect to ecutwfc means choosing a cutoff energy value at which the calculation results
(e.g., the system energy, lattice parameters, forces, and other physical quantities) cease
to change significantly with increasing ecutwfc.

Various approximations are necessary for the practical use of DFT since the exact
function describing the electron density is unknown.

Combining GGA-PBEsol (Generalized Gradient Approximation - PBEsol) and HSE
(Heyd-Scuseria-Ernzerhof Hybrid Functional) in Density Functional Theory (DFT)
calculations is a strategy used to leverage the strengths of both approaches for specific
types of materials and properties. GGA-PBEsol (Generalized Gradient Approximation
- PBEsol) is a variant of the Perdew-Burke-Ernzerhof (PBE) functional, specifically
optimized for solid-state systems. HSE (Heyd-Scuseria-Ernzerhof Hybrid Functional)
improves the accuracy of electronic structure calculations, in particular, band gaps in
semiconductors and insulators, which are often underestimated by standard GGA
functionals such as PBE or PBEsol.

GGA-PBEsol can be used to calculate structural parameters or for the system's
primary geometry optimization, as it gives good results for the bulk properties of solids.
After the structure is optimized, HSE can be used to calculate the electronic structure
more accurately, including the calculation of the band gap and other electronic
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properties, where conventional GGA functionals may be less accurate. This
combined approach allows one to obtain reliable structural parameters using PBEsol
and then use HSE to accurately describe the electronic structure and related properties.

All convergence and optimization calculations have been performed for primitive unit
cells of GaP by using norm-conserving (NC) pseudopotentials in conjunction with the
PBEsol exchange-correlation functional in density functional theory (DFT)
calculations. Norm-conserving pseudopotentials are used to replace the core electrons
in DFT calculations, allowing for more efficient and accurate simulations of electronic
structure without explicitly treating the core electrons. PBEsol, as mentioned earlier, is
a functional design that improves the description of solid-state properties in DFT
calculations, making it suitable for studying materials such as semiconductors and
insulators [6].

Analysis and results

Crystal Structure Properties. The convergence test for GaP, shown in the graph,
demonstrates the relationship between the plane-wave cutoff energy (ecutwfc) and the
total energy of the system. As ecutwfc increases from 20 to around 50 Ry, the total
energy decreases significantly, indicating improved accuracy. Beyond 50 Ry, the total
energy stabilizes, showing the minimal change with further increases in ecutwfc. This
suggests that a cutoff energy of 50-60 Ry is sufficient to achieve a well-converged total
energy for GaP, balancing computational efficiency with accuracy (Figure 1).

Determining the converged k-point mesh is a critical step in DFT calculations. It
ensures that your computational results are accurate and that you're not using more
computational resources than necessary. The process involves systematically increasing
the k-point density until your results no longer change significantly with additional k-
points (Figure 2).
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Figure 1. Convergence of total energy and Figure 2. Convergence of total energy  and
plane waves cutoff (ecut). BZ sampling (k-point).

A convergence that the properties of the material (such as total energy, electronic
structure, or band gap) do not change significantly when the number of k-points is
increased. This ensures that the calculation is accurate and reliable. The converged k-
point for GaP crystal is nk1=nk2=nk3=8.
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Gallium phosphide crystallizes in a cubic zinc blend-type structure. To determine
the lattice parameter of the solid solution, we used a 2x2x1 supercell. This has 16 Ga
and 16 P atoms. Out of this, we have substituted 1 Ga atom and 1 P atom with 2 Si
atoms. This implies 6.25% doping.

The lattice constant of 1x1 cell was taken to be the DFT optimized one, i.e., 5.4303
A (exp T=0K, 5.448 A [7], 5.450 A [8]) based on the graph shown in Figure 3.
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-144.16

Total energy [Ry]

-144171 1

o . l . l . l . 1 . l . l .
485 975 10 1025 105 1075 11  11.25
Lattice constant [Bohr]
Figure 3. Optimization of total energy and lattice constant.

Then, we did a “vc-relax” calculation with the 6.25% Si, doped 2x2x1 supercell of
GaP. Figures 4 and 5 are shows the conventional unit cell of GaP and the 2x2x1
supercell for the solid solution (Siz)x(GaP);-x.

Figure 4. The optimized conventional unit cell ~ Figure 5. The relaxed crystal structure of solid
of GaP crystall. solution (Si2)x(GaP)1-x (x=6.25%).

Electronic properties. The electronic properties of a material depend upon band
structure (BS).

For the tetragonal Bravais lattice in real space, the k-path is given in Figure 6. Band
Structure is calculated along this path Gamma-X-M-Gamma-Z-R-A-Z. The coordinates
of the high-symmetry points along the k-path are written here in 2m/alat units.
Otherwise, the coordinate of the Z point should have been within the
15t BZ and come as some fraction. We must write it in crystal coordinates so that when
we choose the k-path from xcrysden for some different Si concentration (maybe some
different supercell is used for that particular concentration), we can select the same
points in terms of by, by, bs.
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High Symmetry | Coordinates in terms
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Figure 6. The k-path for the tetragonal Bravais lattice in real space.

Here, the band-structure calculation was done with just 200 k-points along this k-
path. The band structures of GaP and solid solution (Si,)«(GaP)i« are illustrated in
Figures 7 and 8. The figures show that they have an indirect band gap. The valence band
maximum (VBM) lies at I" point of high-symmetry points and the conduction band
minimum (CBM) at X.

When we used the GGA-PBEsol with HSE exchange correlation in our calculations,
the band gap was 2.3458 eV for pristine GaP (Ey = 2.35 eV [9]), and the band gap was
2.06 eV for solid solution (Siy)x(GaP)1-x(x=6.25%).
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Figure 7. The band structure of a pristine Figure 8. The band structure of solid solution
GaP. DFT calculated band gap is 1.4814 eV.  (Si2)x(GaP)1x (x=6.25%). DFT calculated band
gap is 1.2548 eV.
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Conclusions

The results of the calculations showed that the lattice parameter and the band gap of
GaP found as a result of calculations in this work are consistent with the calculations
and experimental values of other authors. There is insufficient information in the
literature about some characteristics of the solid solution (Si;)«(GaP):. In this study,
the band structure of the solid solution (Si;)«(GaP):-« was calculated for the first time.
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Annotatsiya. O‘simliklarni kam hajmda purkash uchun go‘shaloq nozulli
ventilyator purkagichning asosiy konstruktiv parametrlarini hisoblash natijalari,
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Abstract. The results of calculations of the main design parameters of a fan sprayer
with a double nozzle for low-volume spraying of plants, as well as the indicators
of its field tests, are presented.

Keywords: Sprayer, fan, blowing nozzle, working fluid, productivity, cotton.

Introduction

Leading global manufacturers of agricultural machinery produce a full range of
spraying equipment, which allows timely, high-quality, and environmentally friendly
protection of agricultural crops from pests and diseases [1, 2]. With widely adopted
energy-saving technologies in agriculture, for the efficiency of high-quality product
production, plant chemical protection is important [3, 4]. Improving the spraying quality
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indicators can be achieved by controlling and regulating the application rate and
reducing the loss of the preparation by switching to low-volume and ultra-low-volume
spraying [5]. Low-volume spraying allows reducing the application rates of preparations
by 25-30%, which can increase the productivity of units by 40% and reduce the level of
environmental pollution [6, 7].

Low-volume spraying of crops with a tall stem or dense foliage (cotton, corn,
potatoes) has its own features when they need to be sprayed over the entire height or
when the leaves need to be covered with liquid on both sides [8]. Low-volume sprayers
atomize the working fluid of high concentration into droplets 50-250 um in size and at
rates of 10-200 I/ha for field crops and 100-500 I/ha for orchard crops [9].

The following optimal droplet sizes are recommended for attacking various targets:
flying insects 10-15 um; insects on the surface 30-150 um; plant diseases 30-150 um;
weeds 100-300 um [10, 11].

The designs of plant protection machines are widely described in the literature [12-
15]. The spraying device of a fan sprayer is called a working body consisting of liquid-
atomizing nozzles and special pipelines through which the air flow from the fans passes
[16]. The spraying devices should provide good quality spraying (coverage) of the
treated crop, contribute to increasing the productivity of the sprayer.

The currently used fan and boom sprayers have inherent disadvantages [17], which
are eliminated in the sprayer proposed by us [18].

The aim of the work is to determine the main design parameters of a fan sprayer with
a double nozzle for low-volume spraying of chemical preparations on the surface of
plants.

Research Methodology

In this work, the basics of pneumatics, higher mathematics, GOSTs, and reference
materials are used. Field tests of the sprayer were carried out according to GOST O‘z
DSt 3203-2017 “Tests of agricultural machinery. Sprayers and dusters. Test methods”.

Analysis and Results

The selection of the fan is carried out by the usual method [16]. In this case, it is
necessary to proceed from the size of the fan, the conditions of its installation on the
sprayer, the power that can be used for its drive, and the parameters that the air flow
must possess. Mainly, this is the total pressure P, kg/m?, the productivity Q, m3/s, and
the speed n, rpm. For specific conditions, the optimal combinations of these values are
selected. The selected P, Q, and n can be obtained with different design shapes and sizes
of the fan. In our case [18], the air flow created by the fan is divided into two flows, left
and right nozzles.

We set the required power for the fan drive at N = 22 HP. The average speed of the
air-droplet flow in the left (V) and right (V\) nozzles was determined experimentally:
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V=46,7 m/s, V,=58,5 m/s. The difference in the speed values is explained by the fact
that part of the air from the left nozzle is consumed by the rear additional nozzles.

The dynamic pressure in this case is determined by the formula
_ VspP

Pa=—""> (1)
where p - the mass density of air, equal to 0.122 (kg-s?)/m*.
The dynamic pressure is determined separately in the left and right nozzles.
Substituting the average velocities in the left and right nozzles into formula (1), we
get:

Pai= 134 kg/m?; Py, = 208.7 kg/m?
We assume that the air losses in the left spraying device (nozzle) are 55%, in the right
45% of the total pressure in the nozzle.
The total pressure developed by the fan is determined by the formula
Po= Pg+0.55Pg+Py+0.45P, (2)
We obtain P,=509.6 kg/m>.
Let’s establish the possible performance of the fan Q as following:
Q =(3600-75-Nn)/P, (3)
where N is the power for driving the fan, n = 0.55 (fan efficiency).
Substituting the established parameters into formula (3), we get Q = 1.78 m?/s.
Based on the determined parameters, we select a high-pressure centrifugal fan:
Flexigum 508S.
Let's assume the fan pressure coefficient Po=0.9 and calculate the circumferential
speed of the impeller at the blade tips using the formula
Vo= V(Po/(p-Poi)) (4)
We get V,=68.06 m/s. Assuming the impeller speed of the fan is n=2700 rpm, we
determine its outer diameter using the formula
di = (60-Vp)/(m'n) (5)
Substituting the established parameters into formula (5), we get df = 0.48 m. We
assume d¢= 0.45 m. We determine the fan performance coefficient:
Qu=Q/((mdf)/4-Vy) (6)
which is equal to 0.165.
The inner diameter of the impeller is determined by the formula:
din = 1.194d V(3VQp) (7)
Performing the calculations, we get dim = 0.29 m. Let’s take d¢= 0.3 m.
Let's perform a verification calculation of the power for the drive of the installed fan.
For the determined parameters
N = (QP_0)/75n = (1.78:509.6)/(75-0.55) = 21.98 hp
The power we have adopted is sufficient for the effective operation of the developed
sprayer. Usually, for high-pressure fans [16]:
dfn/df =0.6-0.8
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In our case, it turned out to be 0.666.

The working flow formed by the nozzles is composed of air and a mass of the finest
particles of the working fluid, atomized in it.

After leaving the nozzle, the working flow expands evenly as it moves away from the
outlet. Its mass gradually increases as particles of the surrounding air are drawn into it,
and the speed, on the contrary, decreases in a certain dependence on the distance. In the
initial section of the flow (jet), at the exit from the nozzle, the speed of the flow core
will be the highest. It is determined by the pressure inside the spraying device. Further,
in the main section, the flow velocity decreases. From the axis of the flow to the
boundaries of the jet, the speed also decreases and becomes zero at the boundary of the
jet [16].

Let's establish the main parameters of the air flow for high-quality treatment of cotton
bushes. Based on the effective width of the sprayer coverage with a double nozzle of
25m [19] and the width of the sprayer body of 1.99 m, we will set the distance from the
outlet nozzle to the middle of the outermost treated bushes in height (x = 11.5 m). We
assume the inlet air flow velocity into the outermost treated bushes Vx = 8 m/s. We
specify the nozzle diameter d = 0.22 m. Then the axial flow velocity Vo, coming out of
the nozzle, is determined by the formula:

Vo = (Vx (ax/d+0.145))/0.48 (8)
where a = 0.06 is the turbulence coefficient of the flow.

Substituting the accepted parameters into formula (8), we get V,=54.6 m/s. Then Vay
= 0.875-54.6 = 48 m/s (0.875 is the coefficient for a round pipe).

To calculate the nozzle diameter, we determine the area of its outlet cross-section:

F=Q/NVay 9)
where Q=1.78 m?/s is the maximum fan performance.

Knowing the outlet cross-sectional area of the nozzle and the average air flow
velocity, we determine the diameter of the sprayer nozzle, which is 0.212 m.

Let’s clarify the value of the flow velocity entering the outermost treated bushes:
V= (0.48Va)/(ax/d+0.145) = (0.48-48)/((0.06-11.5)/0.212+0.145) = 7 m/s.

The design scheme of the fan sprayer with a double nozzle is shown in Figure 1: a-
rear view, b-top view.

The sprayer with a double nozzle contains a frame 1, on which a fan 2 with a duct 3
Is mounted, oppositely directed left 10 and right 14 air ducts with atomizing nozzles 6
and 18, a drive connected to the power take-off shaft of the tractor. The oppositely
directed air ducts 10 and 14 are offset relative to each other in the horizontal plane in
the direction of movement of the unit and at the point of articulation form a housing 11,
in the lower part of which inclined rear atomizing nozzles 13 and blowing nozzles 21
are fixed. At the bottom of the air ducts, there are left 4 and right 19 inclined blowing


http://khorezmscience.uz/

ELECTRONIC JOURNAL OF ACTUAL PROBLEMS OF MODERN SCIENCE, EDUCATION AND TRAINING. JULY, 2024-7. ISSN 2181-9750

nozzles, which are equipped with atomizing nozzles 5 and 20 and are located at an
angle relative to the field surface.

8 9 10 11 12 13 14 16

6 10 11 21 12 13 18
(b)

Figure 1. Fan sprayer with a double nozzle: (a) - rear view; (b) - top view. 1 -
frame; 2 - fan; 3 - duct; 4 and 19 - inclined blowing nozzles; At the ends of the air
ducts, 5, 6, 13, 18 and 20 - atomizing nozzles (sprayers); the left 7 and right 17
air flow guides are placed, the position of which is adjusted by the screw
mechanisms 8 and 16. Inside the blowing air ducts, the left 9 and right 15 hollow
cylinders are installed.

The prototype of the fan sprayer with a double nozzle has undergone field tests for
defoliation of cotton [19]. The unit operated at a working speed of 3.9 km/h, treated
cotton with a working width of 25 m. Figures 2 and 3 show, respectively, the graphs of
the distribution of the quantitative deposition of the liquid by the bush tiers and the effect
of the distance from the blowing outlet on the air flow velocity. At the same time, the
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distribution of droplets with a coating density of more than 20 pcs/cm? - 81.5% at the
top of the leaf (according to AIT at least 80%), and 57.6% at the bottom of the leaf
(according to AIT at least 60%) was ensured, which corresponds to agrotechnical
requirements. The median-mass diameter of the droplet traces averaged 201 pum at the
top of the leaf and 239 um at the bottom of the leaf (according to AIT not more than
125-200 pm £10%).

E , 70
= Upperside of the leaf
0 o ° \ Main right nozzle
> I ll‘t |
= Main left nozzl
w : N X
//‘\ Underside of the leaf ?%)' 40 \ /
50 / ‘_% 30
= X
w < 20 \
\
w0
20
a 00 200
Uppertier  Middle tier Lower tier Distance from the nozzle, sm
Figure 2. Graphs of the distribution of the Figure 3. The effect of the distance from the
quantitative deposition of the liquid by the bush blowing outlet on the air flow velocity
tiers
Conclusions

The established design and technological parameters of the fan sprayer with a double
nozzle allow for high-quality chemical treatment of cotton bushes in accordance with
the requirements. The air flow created by the fan allows sufficiently covering the cotton
bushes in height and width, including the upper and lower surfaces of the leaves, with
the working fluid.
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Annotatsiya. Ushbu maqgolada meva va sabzavotlar pastillasini quritish
texnologiyasini samaradorligi to‘g‘risida ma’lumotlar yoritilgan. Quritilgan
mevalarning shifobaxsh xususiyatlari mavjudligi ham ko‘rsatilgan. Quritilgan
mahsulotlarni foydali biologik moddalari, ularni gadoglash usullari, yurtimizda
quritilgan meva sabzavotlar va dorivor o'simliklarga bo'lgan talab hamda bu
talabni doimiy ravishda bartaraf etishda amalga oshirilayotgan ishlar o"rganilgan.
Mahalliy mevalarni qayta islash usullari va uning ahamiyati to’g’risidagi
ma’lumotlar ham keltirib o’tilgan. Mevalarni quritish texnologiyalar, tabiiy
quritish usullari, zamonaviy-kimyoviy usulda quritish va energiya tejamkor texnik
vositalar yordamida quritish texnolagiyasi haqgida so'z yuritiladi.

Kalit so‘zlar: meva, sabzavot, saglash, ombor, quritish, texnologiya,
mahsulot, jarayon, xo jalik.

AnHoTaums. B naHHol ctathe npenctaBieHa uHdpopmaius o0 3PHEeKTUBHOCTH
TEXHOJIOTUH CYITKH (PYKTOBBIX W OBOIIHBIX I'paHys. Takke ObUIO JOKa3aHO, YTO
CyXoQpyKThl 00Jamar0T UeIeOHbIMU  cBoMcTBaMu. M3yueHbl moJIe3HBIE
OMOJIOTHYECKHE BEIIECTBA CYIICHBIX MPOTyKTOB, CIIOCOOBI X YIAKOBKH, CIIPOC HA
CymieHble ()PYKTHI W OBOIIM W JICKAPCTBEHHBIC PACTCHUS B HAIIeW CTpaHe WU
npoBoAnMasi paboTa 1Mo YCTpaHEeHHUIo 3TOro crpoca. Takke gaercs nHbopMaIus o
MECTHBIX MeETO/Jax mepepaboTku (GpykToB M ee BaxHOCTH. OOCyKmaroTcs
TEXHOJIOTUA CYIIKUA (DPYKTOB, €CTECTBEHHBIC CIIOCOOBI CYIIKH, COBPEMEHHAs
XUMHUYECKas CyIIKa, a TaKXe TEXHOJIOTHS CYIIKA C HCIOJIh30BaHUEM
3HEProd(PHEeKTUBHBIX TEXHUUSCKUX CPEJICTB.

Knroueswvie cnosa: ¢pyxmei, o6owu, xpanenue, ckiao, cyuika, mexHoio2us,
NPOOYKM, Npoyecc, IKOHOMUKA.

Abstract. This article provides information on the efficiency of fruit and vegetable
pellet drying technology. Dried fruits have also been shown to have healing
properties. Useful biological substances of dried products, methods of their
packaging, the demand for dried fruits and vegetables and medicinal plants in our
country and the ongoing work to eliminate this demand have been studied.
Information about local fruit processing methods and its importance is also given.
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Fruit drying technologies, natural drying methods, modern chemical drying, and
drying technology using energy-efficient technical means are discussed.

Keywords: fruit, vegetable, storage, warehouse, drying, technology, product,
process, economy.

Introduction

In the gardens and fields of our country, the peak period of singing coincides with the
summer season. In the summer season, the fruits ripen one after the other. Harvesting
this ripening crop without destroying it requires great responsibility from our gardeners
and entrepreneurs. Fruits that ripen in summer, such as peaches, plums, and grapes,
cannot be stored for a long time. That is why the fruits that are overused are dried.

One of the most important problems of today is to ensure the food security of the
population through the development and improvement of the agricultural and agrarian
sector and the delivery of high-quality marketable agricultural products. In particular,
creating a reserve of fruits and vegetables, drying them while maintaining their useful
coefficient, and providing them with fruit vitamins necessary for human health is one of
the urgent issues of today [1]. In this article, we talk about the methods and technologies
of fruit and vegetable processing, and show that the effectiveness and importance of the
technology of drying fruits and vegetables are today's requirements.

The climatic conditions of our republic have high temperature, low air humidity, and
it is favorable for drying fruits in the sun. Sun-dried products are highly valued in terms
of quality compared to artificially dried ones. In order to obtain high-quality fruit and
vegetable products, it is necessary to create conditions that ensure their quick and good
drying.

Literature Review

It is known that agricultural products are grown in a certain season of the year,
therefore it is impossible to solve the issue of providing the population with various
products throughout the year without organizing their long-term storage and processing.
As the production of agricultural products increases, it is necessary to design enterprises
for their storage, modern materials, and place all the technological and technical
equipment necessary for their construction. Improvement of processing of grape
products based on innovative requirements requires the construction of new modern
warehouses [2].

The main task of storing grapes is to preserve their physical and chemical
composition, that is, their appearance, color, taste, nutritional value and other properties.
For this reason, scientific research work was carried out to solve the problem of storing
grapes in cold storage and organizing their processing on a correct and scientific basis
to provide the population with these products throughout the year [3].

Among the foreign scientists on improving the technologies of fruit and vegetable
storage, K.A. Fikiin, D.M. Barrett, LP. Somogyi, H. Ramaswamy, M.G. Skite, S.A.
Rayye, K.A. Andjell, Erdeli L., Almaty E., Sharoy T., Averin G.D., Juravskaya N.K.,
Kaukhchesvili E.l. Antonov A.A., Wenger K.P., Wenger K.P., Antonov A.A. G.A.
Belozerov, M.A. Dibirasulayev, V.N. Koreshkov, one of the scientists of our country
Z.S. Salimov, A.A. Artikov, O.F. Safarov, H.S. Nurmuhamedov, J.M. Kurbanov, H.F.
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Jorayev, Q.O. Dodayev, S.G. Zakirov, U.V. Mannonov and others conducted
scientific research.

Research Methodology

To dry fruits and vegetables in the sun, it is necessary to prepare specially equipped
drying areas in the open. The correct selection of drying areas affects the reduction of
product costs and the improvement of product quality. Drying stations are organized
near fruit and vegetable plants. The level of the drying area depends on the type of fruit
to be dried, the amount placed per square meter. For example, if 10 tons of products are
received for drying every day and 10 kilograms per square meter are placed for drying,
10,000 square meters or drying area is required for this amount of products during the
whole season.

A variety of high-quality fruits and vegetables are grown in our republic. The
chemical composition of these fruits and vegetables, i.e. their sugar content and vitamin
content, are much higher than the fruits and vegetables of the northern regions. Fruits
and vegetables are important for the human body. The abundance of easily digestible
sugars, organic acids, vitamins and minerals in them indicates how important fruits and
vegetables are for the human body. We do not have the time and opportunity to store
fruits and vegetables for a long time and to send them to other distant places. If there is
an opportunity, fruits and vegetables can be stored in special warehouses for a maximum
of 5-6 months. The quality of such stored fruits and vegetables decreases, their physical
weight decreases. That is why it is important to dry fruits and vegetables. Dried products
are very convenient to load - unload, store, and at the same time, these products are
quality products for various expeditions and passengers.

Agricultural products, fruits and vegetables are the main part of daily life needs.
Extensive reforms are being implemented in our country to constantly fill this need.
Decisions, decrees and programs aimed at the development of this sector are being
adopted. As a result of these large-scale and continuous reforms, great achievements
and milestones are being achieved in the field of agriculture. Agricultural products
grown in our country have always been famous and popular due to their naturalness,
richness in vitamins, and unique taste. Therefore, the demand for fruits and vegetables
grown in Uzbekistan is high in the world market.

Analysis and Results

The process of dehydrating wet products using a drying agent is called drying. In this
process, moisture passes from the solid phase to the gas (or steam) phase by evaporation.
It is important to organize the process of drying wet fruits in the industry. First of all,
dried fruits contain medicinal vitamins necessary for human health, they have more safe
and useful aspects than fruits stored in refrigerators and various chemical methods.
Transportation of dried products becomes cheaper, their medicinal properties are
improved, they are less affected by microbes, they have a high storage capacity and
require less space [4].

We will not always be able to store the fruits at the temperature for a long time and
send them to other distant places. If possible, fruits can be stored in special warehouses
for a maximum of 5-6 months. The quality of such stored fruits decreases, their physical
weight decreases. Therefore, the process of drying them is important. The dried products
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are very easy to load, transport and store, and at the same time, these products are
considered to be good quality to carry on various trips. The climatic conditions of the
republic have high temperature, low air humidity, and it is convenient for drying fruits
in the sun. Sun-dried products are rated higher in quality than artificially dried products.
In general, the importance of drying fruits and vegetables is very high.

Firstly, with the organization of high-quality drying of fruits and vegetables, it is
possible to increase the production profitability of farms specializing in horticulture and
vegetable growing, to increase their competitiveness and further economic
development. Because organizing the drying of fruits and vegetables is one of the most
inexpensive, simple and popular directions in the field of processing agricultural
products [5].

Secondly, dried fruits and vegetables are sold at much higher prices both in the
domestic market and in export compared to their fresh state.

Thirdly, by drying fruits and vegetables, there is an opportunity to increase their shelf
life and fully satisfy the demand of the population for these products during the off-
season.

Fourthly, during the summer period in the country, many fruits are spilled and die
(for example, apricots, plums, etc.). The organization of drying allows to prevent these
products from spilling and perishing due to rapid drying.

So, it can be seen that drying fruits and vegetables is a promising direction for farms.
Organization of the process of drying fruits and vegetables in the industry is of great
importance. Transportation of dried products becomes cheaper, their properties are
improved, they are less susceptible to the effects of microbes, they have a high storage
capacity and require less space.

Drying is done in two ways, natural and artificial. Dehydration of products in the
open air is called natural drying, this process takes a long time. In the food industry,
artificial methods are also used to dry products, this process is carried out in special
drying devices.

Products intended for drying are divided into three types:

* solid (granular, fragmented, particulate);

* pasty;

* liquid (solutions, suspensions).

According to the method of interaction of the heat carrier with the materials being
dried, drying is divided into the following types:

1) convective drying - wet product and drying agent are directly mixed with each
other;

2) contact drying - there is a wall separating them between the heat carrier and the
wet product;

3) radiation drying - heat is spread through infrared rays;

4) dielectric drying - the product is heated in a high-frequency current field,;

5) sublimation drying the product is dehydrated under high vacuum while being
frozen.

The last three methods are relatively rarely used in industry and are usually special
drying methods.
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Conclusions

In conclusion, we can say that in recent years, a lot of attention has been paid to drying
fruits and vegetables in our country. Since the vitamins contained in fruits and
vegetables and medicinal plants are preserved by drying, it is widely used as a bioactive
food modifier.

Dried fruits have many beneficial effects on the body, including:

 improves the digestive system;

* increases immunity;

* gives energy to the body;

* rich in antioxidants.

Also, the role, importance and relevance of technologies in the quality preservation
of dried products is considered important. Therefore, a practical approach is more
important than a scientific approach to improve the quality of products, increase energy
efficiency, reduce time and labor, improve basic technological processes and devices,
and master them. Dried fruits are very nutritious, high in nutrients, 100 percent natural
and improve digestion, which fully shows its advantages.
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Annatatsiya. Ushbu magolada mehnatni muhofaza qilishni boshgarish
tizimlarining tushunchalari va nazariy modellari, me’yoriy-huquqiy hujjatlarning
muhim jihatlari va ahamiyati, baxtsiz hodisalar, sog‘ligning buzilishi va ish bilan
bog‘liq kasalliklarning oldini olish choralari yoritilgan. Shaxsning barkamol
rivojlanishida sportning ahamiyati katta. Lekin sport mashg‘ulotlari davomida
mehnatni muhofaza qilishni boshqarishda tizimini tashkil gilinishi sportchilar
orasida baxtsiz hodisalar va kasb kasalliklari dinamikasi kamayishiga olib keladi.
Bundan tashqgari, mehnat muhofazasini boshqarish tizimida huquqiy-me’yoriy-
texnik hujjatlari talablarini bajarilishi yuzasidan ma’lumotlar berilgan.

Kalit so‘zlar: sport, mehnatni muhofaza qilish, kasb kasalligi, huquqgiy hujjar,
mehnat sharoiti, nazorat, baholash, jismoniy tarbiya.

AHHOTanus. B naHHOI cTaThe paccMaTpUBAIOTCA KOHLUENIUA U TEOPETUUYECKHUE
MOJIEIU CUCTEM YIIPABJICHUSI OXPAaHOU TpyAa U O€30MaCHOCThIO, BAXKHBIE aCIEKThI
M 3HAYCHHE HOPMATHUBHBIX aKTOB, MEphl MO MPEAOTBPAIICHUIO HECUYACTHBIX
CJIy4aeB, HApPYIICHUH 3I0POBbs U PO eCCUOHANIbHBIX 3a00J1eBaHuil. CIOpT UMeeT
OTPOMHOE 3HAYEHHE B Ppa3BUTUU uelioBeka. OJHAKO CO31aHUE CHUCTEMBI
YIpaBJICHUS] OXPaHOWl TpyJa NpU CHOPTUBHOM MOJATOTOBKE IMO3BOJIUT CHHU3UTH
JUHAMUKY HECYACTHBIX CIydaeB W TNpodheCcCHOHATBHBIX 3a00JIEBAHUM Cpeau
cmoprcMeHoB. Kpome Toro, maercs mH(popMamus O BBIIOJHCHUH TpeOOBaHUI
HOPMATUBHO-TEXHUYECKUX JOKYMEHTOB B CHCTEME yIIPaBJICHUS OXPaHOU Tpya.

Knioueevie cnoea: cnopm, oxpana mpyoa, npogheccuonanivHvle 3a001e8anus,
npasogvie OOKYMEHmMbl, YCI08Us mMpyod, KOHMPOAb, OYeHKAd, @uuieckoe
gocnumanue.

Abstract. This article discusses concepts and theoretical models of occupational
health and safety management systems, important aspects and significance of
regulations, measures to prevent accidents, health problems and occupational
diseases. Sport is of great importance in human development. However, the
creation of a system for managing occupational safety during sports training will
reduce the dynamics of accidents and occupational diseases among athletes. In
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addition, information is provided on compliance with the requirements of
regulatory and technical documents in the occupational safety management system.

Keywords: sports, labor protection, occupational diseases, legal documents,
working conditions, control, assessment, physical education.

Introduction

The development of sports in our country is a very important task, and today its
solution is of particular importance. Gradually changing lifestyles, deteriorating
environmental conditions, health problems, and longer health expect more physical
activity from people. But along with the positive aspects, sports can cause injuries and
diseases, and sometimes harm the athlete's health and life. Up to 30% of athletes are
injured during sports training, and from 23 to 60% of their general health is impaired.
In the labor protection management system, compliance with the requirements of legal-
regulatory-technical documents, risk assessment and prevention in any work process is
Important in ensuring the safety of people in various conditions.

Literature review

In Article 25 of the Labor Code of the Republic of Uzbekistan, it is the duty of the
employer to ensure labor safety and conditions in accordance with the regulatory
requirements of labor protection, to provide employees with equipment, tools, technical
documents and other tools necessary for the performance of their labor obligations [1].
Is determined to be.

One of the documents regulating the management system of labor protection in the
Republic of Uzbekistan is the Model Regulation [2] on the organization of work on
labor protection. This Regulation is used to organize work on labor protection in
enterprises and organizations based on the requirements of the labor protection
management system.

According to labor protection rules, sanitary and hygienic standards and regulations,
as well as other laws and regulations, the training facilities and places of athletes should
have natural and artificial light [3, 4], heating, ventilation systems, as well as noise
absorbing and blocking devices, and in the training place sports equipment should meet
ergonomic requirements [5, 6].

In the analysis of accidents and injuries occurring in the life of people, it is necessary
to take into account the characteristics of the objects of the production industry, to take
into account the existing methods of choosing the profession of employees [7]

Research Methodology

GOST 12.0.230-2007 “Labor protection system standards” for development and
implementation of labor protection management system in world experience and
practice. Labor protection management system. General requirements [6]; OHSAS
18001:2007 “Regulatory documents for evaluating the organization of labor protection”
[9]; GOST 12.0.230.2-2015 “Standard system of safe work. Management systems of
labor protection and health in organizations. Evaluating compliance. Requirements”
[10]; International standards such as 1SO 45001:2018 “Occupational health and safety
management systems - requirements and recommendations for use” are used [11].
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Manual on occupational health and safety management systems (in russian:
Rukovodstvo po sistemam upravleniya okhranoy truda. MOT-SUOT 2001/ILO-OSh
2001) was developed by the International Labor Organization (ILO) in accordance with
the tripartite universally recognized international principles of social and labor relations.
. This three-pronged approach provides a framework for strength, flexibility, and the
development of a sustainable organizational safety culture [12].

There are various methods of risk assessment, but the model for creating an algorithm
of actions in any method is approximately the same:

* to determine the object of direct research;

* characteristics of the research object in terms of its danger by studying the
documents for the object;

* analysis of statistical data on accidents, fire risk, etc., for the same type of object
under inspection;

* primary analysis of collected data;

« identification of all types of potential risks with the possibility of implementation in
the research object;

« creating a list of potential risks for the research object.

The research method chosen for a specific object must meet the following criteria:
scientific validity and logical ratio of the method and the object; complete effectiveness,
that is, the ability to obtain results in the most appropriate and understandable form for
the object of research; any method should be validated by inspection.

The system of labor safety standards does not exclude the validity of normative legal
documents containing state requirements for labor protection, including norms and
regulations approved by executive authorities within their powers. Normative and legal
documents containing state requirements for labor protection, norms and rules approved
by executive authorities, and standards must be interrelated.

Table 1. Classes of the system of labor safety standards.
Groups Name of group
0 Organizational and methodological standards

Requirements, norms, standards for types of dangerous and
harmful production factors
Standard of safety requirements for production equipment
Standards of safety requirements for production processes
Standards of requirements for protective equipment for workers

5 Standards of safety requirements for buildings and structures
6-9 | Reserve

AIWIN| P

The aforementioned legal-regulatory-technical documents do not include
recommendations on the system of management and organization of labor protection in
physical education and sports. Therefore, it is necessary to organize work on labor
protection related to the system of management and organization of labor protection in
physical education and sports, the functions and tasks of management of labor
protection, development of the structure of the system of management and organization
of labor protection in physical education and sports.
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Analysis and Results

Occupational safety and health management system (OSHMS) - consists of basic
elements such as policy, organization, planning and implementation, evaluation and
Improvement activities [12].

Thus, the basis of labor protection management is the principle of sequential
performance of management functions:

The employer is directly responsible and responsible for the health and safety of
workers in the organization, and the implementation of these obligations, in turn, is
facilitated by the use of an occupational health and safety management system.

- policy (concept): development of a guiding idea (plan), theoretical construction of
the labor safety management system in the organization;

- organization: organization of work on creating, applying and ensuring the labor
protection system;

- planning and implementation: setting goals and developing processes necessary
to achieve results in accordance with the organization’s concept (policy) of labor
protection, as well as implementation of processes for ensuring labor safety;

- assessment (control): inspection of labor protection processes, control and
measurement of processes in them, as well as analysis of compliance with the concept
(policy) of labor protection, target and planned indicators, legal documents and other
requirements. Analysis results are reported,;

- improvement measures: the management studies the results of the analysis, makes
decisions on increasing the efficiency of the labor protection management system, and
implements its continuous improvement.

Organizational provision of labor activities in the field of physical education and
sports implies the organization of labor processes, that is, determining the physical
methods used in the performance of a specific type of sport. Studying the process of
physical education and sports training and determining how much time is needed for its
implementation allows choosing the best methods of training, and rationally distributing
training places.

Regulatry requirements, o
piece of work, scheme l I Statistics

Managementsystem |
(managementsubject) |

Controlled system (controlling entity)

' | Man = Danger | —m—mr—
Entry I 1-_: ﬂ E Exit
Input signal Consequence '

{ Output signal

Figure 1. Scheme of fulfillment of requirements of legal-regulatory-technical documents in the labor
protection management system.
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It is impossible to ensure the sportsmen’s activities without determining the labor
standards. Standardization of work serves as a tool for evaluating various options for
organizational support of sportsmen’s activities. Due to the fact that any organizational
change affects training time to a certain extent, labor standardization allows to quantify
these changes and choose the most reasonable option.

The experience of many manufacturing and service enterprises shows that it is better
to study, generalize, implement and disseminate best practices in three periods. These
periods are:

1) comprehensive study of best practices;

2) generalization of best practice, development of organizational and technical
measures for its introduction, and conducting necessary preparation and organizational
work;

3) is to implement best practices.

One of the important directions of organizing sportsmen’s activities is to
comprehensively improve and modernize the conditions of physical training and sports
training. Therefore, the factor of improving the conditions of the place of training and
increasing the efficiency of the sportsmen’s well-being is an important and urgent issue
of today.

Conclusions

1 Organizational provision of conditions for conducting physical education and sports
training is based on a number of general principles of the effective activity of athletes
and is largely determined by the level of improvement of sports equipment and items
used in training, as well as the organizational structure of sports organizations, etc.

2. In order to take into account the organizational and technical conditions of sports
training venues and the capabilities of sports organizations, sports training
standardization, the elements of the sports training process, the time spent on training
and the time of using equipment is required.

3. Compliance with regulatory legal documents, including state requirements for
labor protection, including norms and rules approved by sports organizations within the
scope of their powers, guarantees the safety of athletes.
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Annotatsiya. Ushbu magolaning magsadi mahalliy budjet ijrosi ustidagi
deputatlarning rolini va ta’sirini o‘rganish, shuningdek, ularning halq bilan
muloqoti va boshgaruv bilan bog‘liq masalalardagi tashabbuslarni tahlil qilish
bo‘lib, ushbu tadqiqot bo‘yicha aniq ma’lumotlar berilishidir. Tadqiqot natijalari,
deputatlarning mahalliy budjet ijrosi bo‘yicha qo‘yilgan talablarga ganday amal
gilmoqgda ekanliklarini va ularning siyosiy karerasi uchun bu mavzuning
ahamiyatini ko‘rsatadi. Tadqiqotning asosiy natijalari deputatlarning mahalliy
budjet ijrosi bo‘yicha yuzaga kelgan muammolarni tezkor yechish va shaxsiy
rivojlanishlarini takomillashtirish, shuningdek, deputatlarni davlat va jamiyat
tomonidan ganday qo‘llab-quvvatlanishini ko‘rsatish uchun qo‘llanilishi mumkin.
Kalit so‘zlar: deputatlik nazorati, natijalar tahlili, nazorat tizimining
samaradorligi, mahalliy budjet, halg bilan mulogot va tashabbuslar.

AnHoTanus. llenpro JaHHOW CTaThU SIBISIETCS HU3YYEHUE POJIM U O0y4YeHUs
JICTyTaTOB TI0 BOMPOCAM HMCTIOJHEHHMSI MECTHOTO OIOJDKETa, a TaKkKe aHaJIU3 UX
oOmIeHnsT ¢ OOIIEeCTBEHHOCTbIO W WHHUIIMATUB, CBSI3aHHBIX C BOIMPOCAMHU
yOpaBlieHUs, TMPEAOCTaBICHWE KOHKPETHONW wWHOpMalmu 10 JaHHOMY
WCCIICIOBAaHMIO. Pe3ynbTaThl MCCIENOBAaHUS MOTYT IOKa3aTh, KaK JEMyTaThl
co0II0Aat0T TPeOOBaHMSI UCTIOTHEHHSI MECTHOTO OFOJIKETa M BaXXHOCTb 3TOM TEMbI
JUIA X TOJIUTUYECKON Kapbepbl. OCHOBHBIE pe3yibTaThl UCCIEIOBAHUS MOTYT
ObITh HMCIOJIb30BAaHbl JJIi ONEPAaTUBHOIO pELIEHUS MpoOJIeM HCIOIHEHUS
MECTHOTO OIOJKETa M YJyUYlIeHHs JIMYHOCTHOTO PAa3BUTHS JCMYTaTOB, a TAKXKe
M0Ka3aTh, KaK JEMyTaThl MOAIEPKUBAIOTCS TOCYAAPCTBOM U OOIIIECTBOM.

Knwuesvie cnosa: oenymamckuti KOHMpONb, AHAIU3  Pe3YIbMAMO8,
aghpexmusnocms cucmemvl KOHMPOJIs, MECMHbBIU OH00XNCem, aHalu3 o0oOujeHus ¢
00UeCMBEeHHOCIbIO U UHUYUAMUS.

Abstract. The purpose of this article is to study the role and training of deputies
on issues of local budget execution, as well as to analyze their communication with
the public and initiatives related to management issues, providing specific
information on this study. The results of the study show how deputies comply with
the requirements of local budget execution and the importance of this topic for
their political careers. The main results of the study can be used to quickly solve
problems of local budget execution and improve the personal development of
deputies, as well as show how deputies are supported by the state and society.
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Keywords: parliamentary control, analysis of results, effectiveness of the
control system, local budget, analysis of communication with the public and
initiatives.

Introduction

In the sociological research conducted on the implementation of deputy control over
the implementation of local budgets in Uzbekistan, important analytical conclusions
were given about the role and efficiency of deputies in this regard [1-4]. The results of
the research analyzed in the article allow to identify the main trends, problems and
prospects in the field of budget control at the local level.

The main results of the research include the following:

- level of awareness of deputies. On the local budget of deputy’s level of knowledge
and awareness, their structure, income and expenses, as well as budget execution control
mechanisms understandings;

- effectiveness and efficiency of control. Activities of deputies on issues of budget
control, periodicity of inspections, budget proposals and measures to improve
management:

-factors affecting control effectiveness. Factors such as the political situation, the
level of development of civil society, the transparency and openness of the budget
process, which can affect the effectiveness of parliamentary control:

- problematic issues. Corruption, ineffectiveness of budget funds, which are the main
problematic directions in the field of monitoring the implementation of the local budget
such as lack of access, openness and reporting;

- development of recommendations and ways of improvement. Based on the analysis
of research results, developing recommendations on measures to improve the system of
deputy control over the implementation of local budgets, including measures to increase
responsibility, increase transparency, and ensure the effective use of budget funds.
These and other aspects of the research on the implementation of local budgets.

We hope that it will help to assess the current state of the deputy control system and
determine the directions of future work on its improvement.

Literature Review

Regrettable. In the years of sovereign development in the Republic of Uzbekistan,
large-scale economic and political reforms are being carried out, which are the basis for
establishing a legal state with a socially oriented market economy.

In the process of forming a legal state, great importance is attached to increasing the
efficiency of the local representative bodies, regional, district and city Councils of
People's Deputies [5].

And the Council elected by the population of the administrative-territorial unit, the
head (governor) of the relevant executive authority of the region, district, city, as well
as the departments of the territorial departments of the ministries are an important link
in expressing the interests of the population. Local representative bodies participate in
the development and approval of regional socio-economic development programs and
control of their implementation by executive authorities in the relevant region [6-8].


http://khorezmscience.uz/

ELECTRONIC JOURNAL OF ACTUAL PROBLEMS OF MODERN SCIENCE, EDUCATION AND TRAINING. JULY, 2024-7. ISSN 2181-9750

Research Methodology

Several scientific research and sociological research methods were used in the
research, the main of which are the following:

* Studying documents and reports.

* Questionnaire and interview.

*Analysis of popular scientific literature.

» Comparative analysis.

Analysis and Results

As a result of the reforms carried out in Uzbekistan during the years of independence,
the private sector was formed and strengthened, the economy was diversified. The civil
activity of the population acquired an organizational basis in the form of political
parties, non-profit organizations (non-governmental non-profit organizations), non-
governmental and non-governmental organizations. Consumers of state services
(residents, entrepreneurs, institutions of civil society) are mostly local authorities during
their activities as they interact with, more efficient and quality management is required
for them at the local level. This creates a need to increase the quality of development
and approval of normative legal documents and regional development programs by the
Council.

One of the main directions of UN development assistance to the Republic of
Uzbekistan is “increasing the efficiency, inclusiveness and responsibility of central and
local level management”. Uzbekistan in this regard the most important work in the
framework of assistance to the government of the United Nations Development Program
(UNDP) was implemented at the local level by the United Nations Development
Program (UNDP) on increasing the capacity of the national parliament, introducing an
electronic government system and improving public administration [5].

Supporting the more effective implementation of control, representative and law-
making functions of the Councils of People’s Deputies, involving civil society
institutions, is an important component of the last direction is one of the parts. The
article analyzes a number of important aspects considered in the sociological and
financial-economic literature:

Forms of organization of the activity of the Council of People’s Deputies

1. Normative-voluntary activity of Councils of People’s Deputies. According to
Article 6 of the Law of the Republic of Uzbekistan “On Local State Power”, the Council
of People’s Deputies as a local representative body, if the law unless otherwise provided
for in the documents, decisions shall be made from the moment of their approval. All
enterprises, institutions, organizations, officials and citizens located in the territory of
the region, district, city must implement the decisions made within the scope of their
authority [7].

Drafting of council decisions is entrusted to permanent commissions according to
their activity. Three-four people from among the members of the permanent commission
to prepare the draft of the Council’s decision a working group consisting of deputies
will be established. Representatives of state bodies and NGOs, government employees,
scientists, specialists and others may be involved in the work of the working group.
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2. Transparency of the Council in the decision-making process. In accordance with
the provisions of the Law “On Regulatory-Legal Documents” (Articles 28, 29) [4],
regulatory-legal documents must be published in official publications. Today, most
local government bodies have their own official publications. For example, “Vecherniy
Tashkent”/ “Tashkent Ogshomi” newspaper is a publication of the capital authorities.
The newspaper “Tashkent Haqiqati” is the newspaper of the Tashkent regional
government and the Council of People’s Deputies. Also, electronic versions of the texts
of regulatory legal documents of ministries, state committees, agencies and local
government bodies must be published on the official websites of the authorities.

However, the research showed that many legal documents are implemented without
being announced in the local mass media. This situation is contrary to the current legal
norms, the principles of transparency and openness of government bodies.

In order to ensure the timely announcement of the decisions of the Council, it is
proposed to impose on the Commission on Regulations and Deputy Ethics the obligation
to submit a report on the publication of documents approved by the Council at the
beginning of each session. This provision should be strengthened in the statute on local
representative bodies.

3. Quality of acts adopted by councils. People’s deputies Mechanisms for their
implementation are considered in the majority decisions of the councils. There are
unfilled link criteria. Also in some decisions of the Councils it is appropriate to indicate
the mechanism of document execution due to the fact that they do not specify the
deadlines for the execution of tasks and the persons responsible for their execution,
which leads to inconsistency of the actions of local executive authorities and a decrease
in responsibility. Deputies and administration participating in the development of
normative-legal documents is coming In doing so, developing a model version of the
decision of the Council of People's Deputies, in order to improve the skills of its
employees, it is recommended to organize training sessions in areas such as
“Development of normative and legal documents at the local level”, “Formation of
regional programs for socio-economic development,” development etc. These steps will
increase the quality of Council decisions and ensure their timely implementation.

4. Legal support of the Council’s activities. The decision of the Cabinet of Ministers
of the Republic of Uzbekistan “On measures to introduce the electronic system “E-
dagor” into the activities of local government bodies” defines the main tasks and
functions of this service [1]. In particular, in the field of law-making and law-
enforcement practice, the legal service develops and participates in the development of
current and prospective programs of law-making activities of the state body, develops
or participates in the development of normative legal documents on law-making,
resolves issues within the competence of the state body , as well as orders, decisions and
carries out expertise of other draft legal documents.

However, studies have shown that the current level of salaries of lawyers of the
administrative apparatus does not support highly qualified and experienced lawyers
hindering attraction. Another problem is the transport distance from the regional centers
of a number of districts, which reduces the interest of potential employees. Due to the
fact that the legal experts are entrusted with the preparation of draft resolutions of the
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Council and the legal support of the deputies, the existing problem reduces the
quality of the adopted normative legal documents [2].

In order to improve the quality of the adopted regulatory legal documents of the
Council, it is proposed to revise the current salary rate of the lawyers of the
administration upwards. Also, it is advisable to further improve the organization of
special courses for lawyers at the Center for the Training of Lawyers under the Ministry
of Justice of Uzbekistan or at the Academy of Public Administration under the President
of the Republic of Uzbekistan with special attention to the process of preparation of
decisions at the local level or to use the distance education portal of legal entities [3].

These measures are regulatory and legal of authorities, local executive and
representative bodies serves as the basis for high-quality legal provision in the process
of development, acceptance and implementation of documents.

Conclusions

Local authorities are an important institution of state administration of the country.
Through them, many regulatory and legal documents, state programs are being
implemented. Effective organization of the activities of local authorities is a guarantee
of the development of the whole country. In this process, representing the interests of
the population, being aware of the actual problems of the region and offering them
acceptable solutions, local representative bodies have a special place. Democratization
of state administration in Uzbekistan during the years of independence and a number of
reforms aimed at the development of civil society were implemented. In particular, to
further deepen the democratic reforms in our country and needed emphasize the reforms
related to the formation of civil society.

Amendments and additions have been made to the Constitution aimed at further
democratization of state administration, reform of information policy, and strengthening
of the activities of political parties and citizens' self-governance bodies. As a result of
gradual changes, political parties, several laws were adopted. Mass media, civil society
institutions have reached a new stage of development. These changes in society require
a review of the system of local government authorities and the role of the Councils of
People’s Deputies.
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Annotatsiya. Jahonda aholi soning oshib borishi bilan aholining tarkibiy gismida
bo‘lgan nogironligi bo‘lgan shaxslarning soni ham oshib bormoqda. Nogironligi
bo‘lgan shaxslar jismoniy yoki ruhiy sabablar bilan bog‘liq ravishda atrof-muhit
bilan o‘zaro munosabatga ko‘ra 0‘z huquqlarini mustaqil ravishda amalga oshirish
va himoya qilishda ko‘plab qiyinchiliklarga duch keladilar. Shuning uchun ham
nogironligi bo‘lgan shaxslar davlat va jamiyatning alohida muhofazasiga muhtoj
hisoblanadilar. Nogironligi bo‘lgan shaxslar soni aholining katta gismini tashkil
etishi ham ular uchun teng huquq va imkoniyatlarni ta’minlash masalasiga ko‘proq
e’tibor garatish zarurligini ko‘rsatadi. Bunday vaziyatlar dunyo mamlakatlarining
ijtimoiy jarayonlariga ta’sir ko‘rsatib, mamlakatning ichki va tashqi siyosatiga
hamda ijtimoiy tartibotlarini o‘zgarishiga olib kelmoqda. Bunday jarayonlar bir
tarafdan mamlakatning 1jtimoiy tuzilmalar faoliyatiga ta’sir ko‘rsatayotgan bo‘lsa,
ikkinchi tarafdan nogironligi bo‘lgan shaxslarning ijtimoiy himoyasiga va ularning
turli zo‘ravonliklarga duch kelishiga sharoitni keltirib chigarmoqda.

Kalit so‘zlar: inson huquglari, nogironligi bo ‘lgan shaxslar, xotin-qizlar,
psixologik, jismoniy, jinsiy, igtisodiy zo ravonlik, kamsitish, disabilizm, eybilizm,
mentalizm.

AHHOTanus. C pOCTOM UYHCICHHOCTH HACEJIICHUSI MUpa YBEJIMYHMBACTCA U
KOJMYECTBO JIIOJIE C OrpaHUYEHHBIMH BO3MOXKHOCTSIMH B COCTaBE HACEJICHMUS.
NHBanuapl CTaIKUBAIOTCA CO MHOTMMH TPYIHOCTSIMU TPU CaMOCTOSITEIIbHOM
OCYLIECTBJICHUU U 3alllUT€ CBOMX IMpaB B CBA3M C B3aUMOJCHCTBUEM C
OKpY>Karolel cpefol mo (QpU3MYecKUM WIM MCUXUYECKUM NpuurHaMm. MIMeHHO
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MI03TOMY MHBAJIMJIBI HY)KIAIOTCS B 0COOOM 3aIlUTe TocyAapcTBa U 001IecTBa. ToT
dakT, 4TO WHBAIUABl COCTABJISIOT 3HAYUTEIBHYIO YacTh HACEJIICHHS, TaKKe
YKa3bIBaCT HA HEOOXOAMMOCTh YACIATH OOJIbIIIe BHUMAHHSI BOTIPOCY 00CCTICUCHHUSI
MM PaBHBIX TIpaB U BO3MOXHOCTEH. [10100HbBIE CHTyallny BIUSIOT HAa COITUATBHBIC
MPOIIECCH CTPAaH MUpa U MPUBOAAT K M3MEHEHUSM BO BHYTPEHHEH M BHEIIHEH
MOJINTUKE W OOIIECTBEHHOM TOpsKe cTpaHbl. [logoOHBIE TpoIecchl, ¢ OAHOU
CTOPOHBI, BIUAIOT Ha (YYHKIIMOHUPOBAHUE COIMANBHBIX CTPYKTYP CTPaHbBI, a C
JIPYrOM — CO3JIal0T YCJIOBHS JUISl COIMAIBHON 3alllUTHI JIMI] C OrPaHUYCHHBIMH
BO3MOYKHOCTSIMHU M MIX TTOJIBEP)KEHHOCTH Pa3IMYHBIM (hOpMaM HACHIIH.

Knioueevle cnosa: npasa uenosexa, uHeanuobl, HeeHUUHbL, NCUXOTOSUYECKOE,
Qusuueckoe,  cekcyanrbHoe,  IKOHOMUYECKOe  HAcuaue,  OUCKPUMUHAYUSL,
UHBAUOHOCIb, SUOIUIM, MEHMAIUSM.

Abstract. With the increase in the world population, the number of persons with
disabilities in the composition of the population is also increasing. Persons with
disabilities face many difficulties in the independent exercise and protection of
their rights in relation to their interaction with the environment due to physical or
mental reasons. That is why persons with disabilities need special protection of the
state and society. The fact that the number of persons with disabilities constitutes
a large part of the population also indicates the need to pay more attention to the
issue of ensuring equal rights and opportunities for them. Such situations affect the
social processes of the countries of the world and lead to changes in the country's
internal and external policy and social order. Such processes, on the one hand,
affect the functioning of the country's social structures, and on the other hand,
create conditions for the social protection of persons with disabilities and their
exposure to various forms of violence.

Keywords: human rights, persons with disabilities, women, psychological,
physical, sexual, economic violence, discrimination, disability, ableism, mentalism.

Introduction

According to the data published by the Population Division of the Department of
Economic and Social Affairs of the United Nations Secretariat on January 1, 2024, “The
world's population will reach 8 billion on November 15, 2022, and almost a third of
them, i.e. 33.2%, will be the population with social needs” [1]. According to the World
Health Organization, 1.3 billion people in the world have a disability, which is about
one in six of the world's population. If we look at the international level from the point
of view of layers and social classes, people with disabilities constitute the largest
minority group [2].

In New Uzbekistan, special attention is paid to the provision of targeted social
services to persons with disabilities, who are considered to be the neediest segment of
the population, registered in the “lron Register”, “Youth Register” and “Women’s
Register”. Special attention is paid to ensuring the rights and legal interests of citizens
with disabilities in order to further strengthen the principles of kindness, benevolence
and generosity in our society. The most important thing is that this system should work
in practice and people of this category should feel that they are full members of the
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society, his words have become the content of systematic work on social and legal
protection of persons with disabilities in our country [3].

Literature Review

The views on the origin of the phenomenon of violence were given by the classical
sociologist Emile Durkheim in his “Method of Sociology”. E. Durkheim in his research
on the evaluation of crime, “Violence can have some positive aspects along with its
negative aspects. For this reason, society should pay attention to the presence of a
favorable situation or environment for committing a crime. Because it is necessary to
recognize that the philosophical category prevails that without necessity, causation does
not occur” [4]. Canadian sociologist Lee John Alan also expressed a similar opinion, in
his opinion: Crime should exist for society as one of its important components, crime is
evil and violence. “If there is no form of evil and violence in society, then people do not
know the meaning and value of goodness and well-being” [5].

In our opinion, when the issue of violence in sociology is considered within the
framework of social stratification, violence can be interpreted as the cause of inequality
In power relations, because violence means the dominance of a strong person over a
weak person. The strong rule over the weak. For this reason, a strong person is
unequaled by his physical or intellectual strength.

M. Weber emphasized that violence can occur at different levels of power in society
and state management. He believed that legitimate rule was based on tradition, charisma,
that is, the ability of a person to appeal to the hearts of other people intellectually,
spiritually, or otherwise, or on legal principles [6].

The classical sociologist Talcott Parsons also made a significant contribution to the
sociological study of the relationship between violence and the cause of prosperity or
unrest for the community or family. In his theory of structural-functionalism, he stated
that since the family is the only source of society, this social institution is an important
and basic institution for society [7]. T. Parsons also believed that individuals in all social
institutions, such as the family, properly fulfill their social functions and roles as a
prevention of violence.

Research Methodology.

In this article, the sociological analysis of approaches to the detection of violence
against persons with disabilities, using content analysis and comparative methods,
allows to determine the manifestations of violence and the specific characteristics of
being a victim of violence of these persons.

Analysis and Results

Initially, in Western European literature on sociology and social work, disability was
defined as a person who has partially or completely lost the ability to work due to war,
ilness or injury. The Law of the Republic of Uzbekistan “On the Rights of Persons with
Disabilities” adopted on October 15, 2020 on the protection of the rights of persons with
disabilities in our country [8]. The adoption and ratification of the “Convention on the
Rights of Persons with Disabilities” (New York, December 13, 2006) on June 7, 2021
clearly defines the socio-legal status of persons with disabilities in Uzbekistan, allowing
them to express themselves as equal members of society in all areas [9].
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Article 16 of the UN Convention on the Rights of Persons with Disabilities defines
persons with disabilities in countries that have ratified this convention. Taking necessary
measures to prevent all forms of exploitation, violence and aggression, including
providing assistance and support to persons with disabilities, their families and
caregivers, taking into account age and gender characteristics, including not being
exposed to forms of exploitation, violence and aggression, will take all necessary
measures to introduce the ways of identifying and reporting such cases, to increase their
awareness in this matter. Participating states shall ensure that services for providing
protection are provided taking into account age-sex characteristics and factors of
disability [10].

Persons with disabilities often need positive conditions from society in order to have
equal opportunities to participate in social processes. Because of this, they are more
likely to experience violence. Such discriminatory unconscious behavior towards
persons with disabilities can be evaluated as the beginning of violence [11].

Among persons with disabilities, women are at the highest risk of violence. This is
especially the case of sexual violence against women. For women with disabilities, the
lack of knowledge about sexual life, because they do not know that actions are sexual
violence, they cannot distinguish violent behavior, such a situation creates conditions
for the occurrence of sexual violence. Also, the inability of women with disabilities who
are sexually assaulted to resist violence further encourages sexual assault.

According to a report by the European Union Parliament on June 26, 2022, almost 80
percent of women with disabilities are victims of violence and are four times more likely
to experience sexual violence against other women. Research shows cases of forced
sterilization of women with disabilities, especially women with intellectual disabilities,
in several European countries, as well as in Asia, Australia, Latin America, and the
Middle East [12].

Violence against persons with disabilities takes many forms in the global world. In
particular, “Abilism” (eng. ableism) is a specific form of discrimination against persons
with disabilities, which means denying them and rejecting their individuality [13]. For
example, in a restaurant, when a waiter approaches customers to take orders, if one of
the customers is a person with a disability, he or she will take the order to the non-
disabled person accompanying him or her, rather than the person with a disability.

Another type of violence against persons with disabilities is called “disabilism”. The
term was first used in the United Kingdom as a derogatory term for people with
disabilities. This term is a severe form of ableism, and dysablism refers to the violent
treatment and abusive behavior towards persons with disabilities [14].

Another type of violence against persons with disabilities is “Mentalism” (eng.
mentalism), which is discrimination against persons with disabilities suffering from
mental illnesses. It is often found among the employees of the medical institution [15].

Another form of violence against people with disabilities is called stigmatization.
“Stigma” is a word derived from (Greek - Stigma) and means label, mark. For example,
calling people with disabilities such words as blind, deaf, dumb, lame, garang, esipast,
psycho is called stigma. One of the most widespread stigmatizations in society is the
belief that people with one or another disability are mentally ill, and the lack of treatment
Is always a social danger [16].
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Conclusions

In conclusion, the problems in protecting the rights of persons with disabilities are
mostly related to violence. People with disabilities have the same human rights as other
people, but the wrongly formed perceptions and views of people in society or the
systemic problems that persist in society against people with disabilities and the
limitations of physical capabilities of people with disabilities directly or indirectly
discriminate against them, exclude them, as well as causes them to face violence.
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Annotatsiya. Ijtimoiy ta’minot masalasi sotsiologiyada fundamental muammolar
sirasiga taallugli bo‘lib, uning tadgiqot tarixi uzoq o‘tmishdan boshlanadi. Yaqgin
va O‘rta Sharg mintaqgasi olimlari o‘z asarlarida himoya, obod va farovon jamiyat
barpo etishga bag‘ishlangan. Magolada “ijtimoiy ta’minot” tushunchasi, Sharq
Ijtimoiy tafakkurida ijtimoiy himoya tizimlari asoslarini ishlab chigqgan buyuk
mutafakkirlar Abu Nasr Forobiy va Ibn Haldunning sotsiologik garashlari, yunon
falsafasida Platon va Aristotelning asarlarida ijtimoiy siyosat nazariyasi, ijtimoiy
ta’minot fenomeni hagidagi ta’limotlarining ahamiyati bugungi kun nugtai
nazaridan kelib chiggan holda asoslab berilgan. Shuningdek, Markaziy Osiyo
davlatlarida ijtimoiy ta’minot tizimini rivojlanishining zamonaviy tendensiyalari,
zamonaviy ijtimoiy ta’minotning tuzilishi va uning o‘zgarishiga ta’sir giluvchi
omillar, ijtimoiy ta’minot institutining shakllanishi va rivojlanishining tarixiy-
sotsiologik tahlili bayon gilindi.

Kalit so ‘zlari: ljtimoiy ta’minot, ijtimoiy himoya, ijtimoiy ta 'minotga oid ilmiy
maktablar, O zbekiston milliy sotsiologiya ilmiy maktabi.

AnHotaums. IlpoGnema comuanpbHON 0€30MaCHOCTH SIBJISETCS OJHOM U3
byHIaMEHTAIBHBIX TPOOJIEM COIMOJIOTHH, W MCTOPHUS €€ HCCIEeIOBaHUs
HAYMHAETCS B MAJIEKOM MPOUUIOM. Y4YeHble pervoHa bmwxknero m CpemHero
Boctoka B cBoux paboTax TOCBSIIEHBl TOCTPOCHHIO  OE30IacHOro,
MIPOIBETAOIIETO M MPOIBETAIONIEro odimecTBa. B cTaThe pacCMOTPEHO MOHSATHE
“cornanbHas 0€30I1aCHOCTL’’, COLIMOJOTMYECKHAE B3IJIAAbl BEJIMKUX MBICIUTEIIEH
AOGy Hacpa ®apadu u Iou XanayHa, pa3padoTaBIINX OCHOBBI CHCTEM COITUATBHOM
3allUThl B BOCTOYHOW COIIMAIBHOM MBICIIH, T€OPHS COLUAIBLHOW IOJMTHUKA B
Tpynax [lnaTona u Apucrorens B rpedeckoit ¢pumocopun U 3HAUCHUE UX YUCHUS
0 SIBJICHHH COITMAJILHOTO 00SCIICUCHHS 000CHOBAHBI C CETOHSAIITHEH TOYKH 3PEHUS.
Taxoke ObUIM OTTMCAaHBI COBPEMEHHBIE TCHICHITUU PA3BUTHSI CUCTEMBI COIIMATIEHOTO
obecnieueHuss B crTpaHax lleHTpanpHON A3uM, CTPyKTypa COBPEMEHHOIO
COIMaJIbLHOTO o0ecredeHus U (GaKTOphl, BIUSIONIME HA €ro U3MEHEHUE, MPOBEICH
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HUCTOPUKO-COITUOJIOTHYECKHI aHajiu3 CTAHOBJICHUS M Pa3BUTHS HMHCTHUTYTa
COIIMAJIBHOTO 00ECIICUCHHS.

Knioueevie cnosa: Coyuanvroe obecneyenue, cCOyuaibHas 3auuma, HayuHvle
WKOIbL coyuanbHo2o obecnevenus, Hayuonanvnas coyuonoeuweckas HayyHas
wkona Yzbexucmana.

Abstract. One of the main issues in sociology is the issue of social supply; the
field’s male research history dates back a long way. Building a secure, affluent, and
prosperous community in the Academic District is the focus of the Near and Middle
East’s works. The notion of “social supply”, the sociological views of the great
philosophers Abu Nasr Farabi and Ibn Khaldun, the fundamental systems of social
supply and the development of Eastern social thought, as well as the philosophy of
social policy, the works of Plato and Aristotle. From a modern perspective, Greek
philosophy and the importance of the social supply creation ideology are examined.
Contemporary developments in the social supply system were also discussed. Also,
the modern trends in the development of the social supply system in the Central
Asian countries, the structure of modern social supply and the factors influencing
its change, the historical and sociological analysis of the formation and
development of the social supply institution were described.

Keywords: Social welfare, social protection, social welfare scientific schools,
National Sociology Scientific School of Uzbekistan.

Introduction

The specific aspect of scientific schools of sociology as a component of society
should be taken into account while studying the social supply system. This includes their
theoretical approaches. Because sociology is a discipline deeply ingrained in societal
structure, sociologists analyze the major facets of life, which stand for institutional
approach methodologies.

Sociological research on any social supply issue must be grounded in a fundamental
theoretical framework and methodological foundations that establish fundamental
approaches to the process of gathering, interpreting, and utilizing factual materials for
practical ends. This is the scientific responsibility in the study of social supply.
Concretization of socialization is implied by all forms of social supply, their research in
all fields, social supply institutions (social insurance, benefits, pensions, social service,
social assistance, etc.), and acceptance of their principles.

Literature Review

Scientists have long been interested in the methodological basis of issues of social
supply system development. If we refer to the work of the thinkers of the past, most of
them have solved this problem in the most beautiful way and laid the foundation for this
work. In ancient times, Pythagoras, Heraclitus, Plato, Aristotle, encyclopedic scholars
of the Middle and Near East, Abu Nasr Farabi, Yusuf Khos Hajib, Ibn Khaldun, Ibn
Sina, Abu Rayhan Beruni, Imam Ghazali, Alisher Navoi and many other scholars raised
the human mind to the heights.They recognized man as the only intelligent being among
the creatures. Therefore, in their works and treatises, many issues such as the question
of faith, perfection, human life and death, destiny, peace, society, existence, and
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knowledge were discussed. In particular, Abu Nasr Farabi’s “Book on the Views of
the People of the City of Virtuous People” describes the necessary needs of prosperity
and misery [1].

In the Western world, the studies of S. V. Shishkin, V. I. Bogdanovskaya, A. K.
Solovyov, N. B. Topka, Z. Zamaraeva, N. A. Volgin, V. P. Galaganov [2] and other
thinkers are of great importance. Centuries separate the researches of these scientists,
but they are united by the fact that they are among the first and special researches
devoted to the problems of social supply and social protection. Foreign scientists M.
Weber, G. Zimmel [3], E. Durkheim, O. Comte, G. Spencer, T. Parsons, B. Malinovsky
studied the main forms of social life, social protection, social stratification, while Mike
Piper, Andi Landis, J. Mark [4] and others regularly research the issues of social
protection, including the role of social supply in the social protection of citizens. These
scientists justified the need for a comprehensive scientific approach to the process of
social provision.

Our nation’s scientists Bekmurodov, A. Saidov, A. Umarov, A. Kakharov, A.
Holbekov, A. Yuldashev, N. Aligoriev, Kh. Abduramanov, A. Begmatov, M. Ganieva,
O. Ota-Mirzaev, T. Matibaev, T.Narbaeva, B. Farfiev, Sh. Sodikova, O.Abduazimov,
B. Karimov, K. Kalonov, R.Ubaydullaeva, A. Seitov, F.Parmanov regarded social
supply as a crucial component of society’s spiritual life [4].

In the research conducted in our country, the work done in the field of social supply
is sociologically analyzed, but it is important to carry out research based on the harmony
of theory and practice within the framework of the social supply system of the problem.

Research Methodology

Analyzed by experts’ social supply system, the methodology of sociological research,
sociological analysis and evaluation of the social supply system. In this context, the four
stages of the methodology used to conduct sociological research are particularly
significant, and it was appropriate to divide the methodology into general scientific
methodology, methodology based on particular objects, special methodology, and
methods and methodologies.

In this chapter were used, sociological research methods such as systematic,
historical, comparative analysis, questionnaire survey, expert survey, document
analysis, general scientific and empirical methods based on sociological theories.
Various scientific approaches to social supply, research methodologies and principles,
and ways to integrate the information and results into society’s daily activities were all
made possible by the application of these methods. The governmental system of social
supply, material assistance, and social services for the aged and disabled people, as well
as for families with children, is crucial for the working population in this respect, as well
as for the elderly and those who are disabled permanently or temporarily, providing a
low-income family and creating a reliable basis for life, made it possible to justify it
through sociological methods. When the social supply system was assessed by experts,
it was sociologically justified that it is possible to use practical experiences in the reform
of the social supply system of Uzbekistan, taking into account different social, economic
and demographic conditions, based on the experiences of foreign countries in the
formation of social supply systems.
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In this table, we consider the representatives of the scientific school of sociology,
the periods in which they lived and created, and the theories about the development
of social security put forward by these scientific schools.

Table 1. The periodic representatives of the scientific school of sociology.

Ne Scientific Representatives of
the scientific Years Previous theories
schools
school

1 | Eastern Pharoah, 873- Dividing people into groups based on different
scientific Ibn Khaldun, 1501 characteristics: giving great importance to
school of Beruni, people's natural characteristics, abilities, first
sociology Ibn Sina of all intellectual ability and knowledge and

Al-Bukhari skills acquired in the process of learning

Bahauddin sciences and life experience, not based on

Nagshbandi religious sect, nationality, race, mutual aid,

Alisher Navoi wise chief, equality; stages of bidava
(primitiveness) and khidara (civilization) in
the development of society; correct division of
labor; taking into account the human factor;
division into layers, assessment depending on
the client; to be kind to orphans; to be kind to
the weak; mind and thinking.

2. | National M.Bekmurodov, 1992 Emergence,escapism the science of foresight,
School of A.Kahharov 2022 the high quality of a person is mainly defined
Sociology of | A.Kholbekov, by his independent thinking, work activity and
Uzbekistan | A.Umarov, lifestyle; that a person is connected not only

T.Matiboev, with his physical and spiritual qualities, but

Sh.Sodikova, also with his lifestyle and material well-being;

O.Abduazimov, the harmony of the democratic development of

B.Farfiev the society with spiritual and moral values is
derived from the virtues, oriental thinking and
lifestyle of our people; change the worldview
of the population by increasing the culture of
education; social justice; that it is necessary to
implement modern mechanisms of state social
support, social protection and medical and
social assistance for the elderly and persons
with disabilities, as well as in the experience of
Uzbekistan, spiritual and moral value and our
traditions are of priority in the issue of social
protection ownership

While studying sociological scientific schools related to social provision, first of all it
is permissible to recognize the Eastern Sociological Scientific School . In this regard,
in the royal works of Farabi, Ibn Khaldun, Beruni, Ibn Sina, al-Bukhari, Bahauddin
Nagshbandi, Alisher Nawai, people are divided into groups based on different
characteristics: people are not based on their religious sect, nationality, race, but on their
natural characteristics, abilities, first of all intellectual giving great importance to talent
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and the knowledge and skills acquired in the process of learning sciences, gaining
life experience, mutual support, a wise boss, equality (Farobi); stages of bidawa
(primitiveness) and khidara (civilization) in the development of society (Ibn Khaldun);
proper division of labor (Beruni); consideration of the human factor, division into
layers, assessment depending on the client (Ibn Sino); to be kind to orphans (Bukhari);
to be merciful to the weak (Nagshbandi); intelligence and thinking (Navoi) put forward
theories.

According to Ibn Sina, “...in any society, disabled people, that is, old people without
breadwinners, orphans, and soldiers who do not directly participate in production, and
guards are provided by the state. The funds spent on them are covered by taxes on the
real estate and income of citizens, fines collected from criminals and lawbreakers-
thieves, heavy gamblers and other categories of people” [6]. In this regard, Al-Bukhari
said that “strengthening human virtues such as patting the head of orphans, finding out
about the condition of the elderly, extending a helping hand to the wounded and widows
in need of help, and visiting relatives is the highest form of humanitarianism™ [7]. These
hadiths are important for the development of our spirituality and the education of mature
young people. In this regard, many examples are given in the works of the great scholars
of the East, in which the ideas and theories aimed at further improving the social security
Issues on the basis of the issues of social protection of the population and raising this
system to a new level in accordance with the requirements of the time are put forward.

In their studies, the social state and society have been focusing on the problems of
supply and social service.

In the new Uzbek society, the concept of “social supply” entered the consumption of
scientists and professional practice as a general direction of state policy. The concept of
social state is of particular importance in the analysis of the concept of “social supply” as
a theoretical model in national sociology. In this concept, social security provides
employment of citizens, protection from unemployment, as well as measures to reduce
poverty; everyone has the right to receive a fair wage in an amount not lower than the
minimum wage; everyone has the right to receive social security in case of old age, loss
of working capacity, unemployment, loss of a breadwinner; that the amounts of pensions,
allowances and social assistance cannot be less than the minimum consumption costs,
that taxes and fees are fair and do not prevent citizens from exercising their constitutional
rights; everyone should have a home; the state creates social, economic, legal and other
conditions for the full development of the family; free provision of a guaranteed amount
of medical care to citizens; the procedure for providing housing to socially needy
categories of the population is determined by law.

The founder of the National School of Sociology, Doctor of Sociology, Professor M.
Bekmurodov puts forward the theory of emergence in implementing the idea of social
development. “Emergency is the changes that are taking place, the emerging social
communities, worldviews, directions of social thought represent spiritual and mental
conditions in the society, and the scientist should be introduced as an object and subject
of national sociology.” puts forward the theory of “escapism” (“escape” in English means
to escape, to move away). Professor M. Bekmurodov aims to achieve optimal solutions
to the issue of social development, to ensure the activity of the society, to ensure the
implementation of the processes of improvement defined in the “Strategy of Actions” and
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“Strategy of Development™ in various social structures in every person’s section, on
the basis of a clear plan, “road map” “proposes the need to develop, draw up individual
development plans, help children form clear goals from a young age, strengthen the
culture of reading on a horizontal basis” [8]. In addition, the scientist emphasized the
importance of clairvoyance in the social development of the society and said: “through
clairvoyance, it is possible to notice the joy and sadness of other people from a small sign,
from their appearance, behavior, behavior, facial expressions, to their mental state. can
understand the changes correctly” [9].

According to Doctor of Sociology, Professor A. Kholbekov: “Social state is a state
responsible for the social condition of citizens. In this sense, the social state relies on effective
social policy in practice” [10]. In this case, it is appropriate to proceed from the definition of
the concept of social policy. In sociology, social policy reflects the interaction of different
classes, strata, socio-demographic, socio-professional community (family, nation, city,
village, regional population, etc.) and social groups in order to ensure a decent standard of
living ( N. Volgin [11]. State institutions, employers, trade unions and other socio-political
structures form the social strategy of the state in order to realize the opportunities and satisfy
the needs of citizens, taking into account the opinion of the public. It is based on making
effective decisions and supporting them in improving the standard and quality of life of
citizens. In this regard, Professor A. Kholbekov stated: “The high quality of a person is mainly
determined by his independent thinking, work activity and lifestyle. Therefore, this quality of
a person is related not only to his physical and spiritual qualities, but also to the material well-
being of his lifestyle. At the same time, it is appropriate that the harmony of the democratic
development of the society with spiritual and moral values should be derived from the virtues
of our people, oriental way of thinking and lifestyle” [12]. Accordingly, social policy is one
of the top goals of state policy in our nation, with social protection and the social supply
system serving as essential parts of state social policy, a distinct aspect of social support,
and a practical means of providing for everyone in need. It is recognized as a social
value since it is a set of policies and initiatives meant to help while considering the
needs of the people.

Doctor of Sociology, Professor A. Umarov, focusing on the issues of social service and

social supply system, emphasizes that “it is necessary to change the worldview of the
population by increasing the culture of tolerance” [13]. In this regard, the scientist studied
the issues of positive impact of education on the natural environment and all aspects of
social life from the point of view of sociology. Special attention is paid to the fact that no
person belonging to the needy stratum of the population is neglected. Because of this,
our society's social landscape is drastically shifting, effective management is becoming
more and more effective, and most significantly, people's confidence in their future,
their work, their destiny, and life itself is growing.
A completely new and unique social security system for solving social problems has been
created in our country. These are the “temir daftar (iron notebook)”, “women’s
notebook”, “youth notebook”, “mahallabay” and ‘“household” working methods
introduced in this new system. In this case, the main focus in the implementation of
systematic measures aimed at providing direct, objective financial support to needy
citizens is not to give subsidies to the poor, but to earn them income. aimed at creating
the necessary conditions and opportunities.
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These approaches clearly represent the dominant role of social supply in the
celebration of the principles of justice in society. As Doctor of Sociology, Professor T.
B. Matibaev described: “Social justice is a special “nerve fiber” of society, and it is this
nervous system that expresses people’s social mood” [14]. After all, social justice is the
mutual compatibility of positive contributions of a person to society (work, service), as
well as negative effects (crime, rewards, awards) and prohibition-punitive factors
(punishments, fines). We consider the methodological importance of social supply as a
whole system within the systematized and ordered social function of the state. Its
following components are distinguished: a) object and subject relationship in social
supply; b) limits of social supply as a system; c) interaction of the social supply system
with other directions and the environment in the framework of state policy.

One of our people’s old principles is honoring and valuing the elderly and giving
them attention. Additionally, in our nation, full support for the elderly, social protection
for senior generation representatives, heightened attention and care, better living
conditions, ensuring that they lead active and meaningful lives, and making the most of
their wealth of life experience as a social resource are all vital.

Large-scale works are being carried out on the formation of an effective system of
honoring and respecting the elderly. In this regard, Doctor of Sociology, Professor Sh.
M. Sodikova believes that, today, social protection has a specific goal and is directed to
its owner, as well as a special approach to different layers of the population, implies a
unique feature of the social protection system. In particular, in this process, special
attention is paid to further improving the quality of life of the population, including
social protection of the elderly and improving the standard of living. Based on the moral
traditions and humane principles of always showing respect to the representatives of the
elderly generation of our people, the elderly are taken under state protection in our
country [15]. The scientist highlights the necessity of putting into practice contemporary
state social support, social protection, and medical and social assistance programs for
the elderly and disabled in this regard. The scientist also highlights the significance of
spiritual and moral values, as well as our traditions, in the context of Uzbekistan’s social
protection experience. To put it another way, everything necessary for senior citizens to
live respectable lives is being established in our nation. Noble objectives like enhancing
social security, improving the quality of life for the aged, and promoting peace and quiet
are essentially at the center of these reforms.

In a word, in our country, all conditions are being created for elderly people to lead
a decent life. At the core of such reforms are, first of all, noble goals such as further
improvement of social security, making the life of the elderly prosperous and
prosperous, and strengthening peace and tranquility. The social security system is to
identify the needy category, to determine exactly what kind of help they need, and to
provide individual social assistance and services to each of those in need.

The head of our state emphasized the need to radically reform this system, to ensure
the targeting and effectiveness of social assistance. “It is impossible to work together in
this field. Every family and human fate should be approached individually and
professionally. If social service is implemented correctly, needy citizens will find their
place in society” [16], said Shavkat Mirziyoev. In social supply, targeted social services
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and assistance were provided to people based on their needs. Therefore, human
personality is respected and integrated into society.

Social supply as an effective mechanism for the implementation of state social policy,
social, legal and economic principles aimed at comprehensively increasing people’s
well-being, people's living standards, creating new jobs, sources of income, eliminating
poverty , embodies methods, mechanisms and reserves.

Conclusions

Having studied the views and theories of social security of scientific schools of
sociology above, we can conclude that the task of creating a system of social protection
of the population is carried out by a state that has reached a certain stage of socio-
economic development and realizes its importance for the normal functioning of society
Is increased. A state that provides its citizens and persons legally present in its territory
with a decent standard of living and free development is called social. In this regard,
President Sh. Mirziyoev, in his speech dedicated to the 29" anniversary of the adoption
of the Constitution of the Republic of Uzbekistan on December 7, 2021, said,
“Nowadays, Uzbekistan is boldly moving towards building a social state and a just
society. Therefore, the time has come to seal the principle that “New Uzbekistan is a
social state as a constitutional provision [17]. The welfare state creates a social supply
system, participates in the financing of pensions, allowances, compensations, medical
and other social services. We believe that our people should deeply study the concept
of the social state and know and follow the basic socio-economic rights of a person,
which are established in the Republic of Uzbekistan.
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Annotatsiya. O‘zbek mumtoz musiqasi qadimdan musiqa ilmi bilimdonlari,
bastakorlarining ijodiy faoliyatlari tufayli boyigan. Bugungi kunga gadar yetib
kelgan magomlarimiz, mumtoz asarlarimiz ana shu bastakorlarning ishlari
samarasidir. Bir gancha gadimiy qo‘lyozmalarda musiga olamida ijod gilgan
musigachilar gatorida bastakorlar ham tilga olingan. Xuddi shunday, Darvesh Ali
Changiyning “Musiqiy risolasi’da ham iste‘dodli insonlar qatorida, 16-17 asrlarda
yashagan, bastakorlarning faoliyati tilga olangan. Ushbu magolada Changiyning
risolasida keltirilgan bir nechta bastakorlar va ular yaratgan asarlar haqida so‘z
yuritiladi.

Kalit so“zlar: musiqiy risola, Darvesh Ali Changiy, bastakor, peshrav, saqil,
naqgsh, amal, parda, ilmi musiqgiy, musiga, asar, tovush.

AHHOTauMs. Y30€eKcKasi KilacCMYeckasi My3blka 00oraTuiach B IpeBHUE BpeMeHa
Oyarogapsi TBOPUYECKOM JEATETbHOCTH 3HATOKOB MY3BIKM W KOMMIO3UTOpOoB. Hartn
MAaKOM M KJIACCHUYECKHE MPOU3BEACHUS, MOLICMAIINE 10 HAIUX JHEU, SBISIOTCS
pe3yJIbTaTOM TBOPYECTBA ATHUX KOMMIO3UTOPOB. BO MHOTMX IPEBHUX PYKOMUCAX
Cpeau My3bIKAaHTOB, paOOTABIINX B MUPE MY3bIKH, YIIOMHUHAIUCH U KOMIIO3UTOPHI.
Touno Tak xe B “My3bikanbHOM Tpaktare” Jlapsem Anu Yanru, cpemm
TAJIAHTJIMBBIX JIIOJIEM, >KUBIIMX B 16-17 Bekax, mNpuUBEACHA ACATEIBHOCTH
KOMIIO3UTOPOB. B 3TOM crate ped UAET O HECKOJIbKHX KOMIIO3UTOpaX U HX
MY3bIKaJIbHBIX TPOU3BEACHUSAX, KOTOPBIE MPEACTABICHBI B TpakTate YaHru.

Knwueevie cnoea: mysvikanouviti mpaxmam, Japeew Anu  Yaweu,
KOMNO3UmMop, newipas, Caxkuil, HaKui, amal, HOma, HayKka o My3viKe, MY3blKd,
npousseoeHue, 36yK.

Abstract. Uzbek classical music was enriched in ancient times thanks to the
creative activity of music connoisseurs and composers. Our national music
direction called “magam and the classical works that have come down to our days
are the result of the work of these composers. In many ancient manuscripts,
composers were mentioned among the musicians who worked in the world of
music. Similarly, in the “Musical treatise” by Darvesh Ali Changi, among the
talented people who lived in the 16th and 17th centuries, the activity of composers
Is given. This article contains information about several composers and their
musical works, which are presented in the treatise of Changi.

Keywords: musical treatise, Darvesh Ali Changi, composer, peshrav, saqil,
naqgsh, amal, parda, science of music, music, work, sound.
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Introduction

The peoples who lived in Central Asia, considered one of the oldest centers of culture,
made a great contribution to world culture and science. Special recognition should be
given to his scientific and practical work on the development of the field of music
culture. Musical treatises that have survived to this day testify to how deeply Eastern
thinkers studied the science of music. Many scholars such as Abu Nasr Farabi, Ibn Sina,
Khorezmi, Darvesh Ali Changi, Abdurrahman Jami, Zaynuluddin Hosseini, etc., have
scientific works on music theory, which are famous all over the world.

Literature review

Darvesh Ali Changi’s “Musical treatise” (“Risolai musiqiy”’) has served as the most
Important scientific source for musicologists and artists for several centuries. Today, a
copy of this work is kept at the Institute of Oriental Studies of the Academy of Sciences
of Uzbekistan (inv. Ne. 449, 468). This work is of great scientific importance and is
considered the main source of the musical environment and culture of the XVI-XVII
centuries. A.A. Semenov’s treatise “Central Asian treatise of music of Darvesh Ali
Changi (XVII century)” covers the analysis of this work [1]. Also, many researches have
been conducted on Darvesh Ali Changi’s “Musical treatise”. For example, B.H.
Boltaev’s “Theoretical principles of spatial (cosmological) constellations of the 121
position in Darvesh Ali Changi and his contemporaries” [2], M.Z. Normurodova’s
“Creation of late medieval composers, figures of composers in Darvesh Ali Changi’s
“Musical treatise” [3], O.A. Khudoynazarova’s interpretation of “Our favorite musical
instruments in the eyes of ancestors” [4], U.Z. Imamov’s “Pedagogical importance of
studying classical musical heritage in music education” are among them [5].

Research Methodology

The manuscript is written in Persian and consists of 12 chapters. Darvesh Ali Changi
made good use of the information provided in the treatises of Abdurrahman Jami and
Kavkabi when writing it. At the same time, he also received information from the works
of music experts such as Hossein Ohun, Zaytun Gijjaki, Imam Kuli Udi, and described
them in his treatise.

Darvesh Ali Changi's “Musical treatise”, he covered the musical life of Central Asia
in the 16™ -17™ centuries, the art of composition, musical instruments, music theory and
performance issues. In general, this work can be called a very bright historical source.
The author himself was a composer, creating melodies in the form of nagsh, amal, savt
and peshrav, and he dedicated the 9" chapter of his treatise to music composers and
talented people. That is, the activities and works of famous composers who lived and
created in the XVI-XVII centuries were touched upon here.

Analysis and Results

Chapter 9 of the treatise begins with information about teacher Zaytun Gijjaki.
Darvesh Ali Changi describes him first of all as a very talented performer [1]. He says
that any listener who hears his performance on the “g‘ijjak” instrument will experience
different emotions. Zaytun Gijjaki created several peshravs for different melodies called
magam. Especially, the peshrav, created by the method of saqil, on the melodies of
magam of Hosseini, increases the admiration of the audience. As the most skilled artist
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and musician, Zaytun Gijjaki was invited to the palace of Ahmad Khan (1524-1576),
who ruled Gilan. Khan Ahmad Gilani, despite being a governor, also gained fame as a
scholar who deeply studied the science of music. In addition, he charmed everyone with
his unique performances on the ‘ud’ instrument. A number of peshravs created by Khan
Ahmed Gilani were also famous in the country. His “Isfakhan” peshrav, created with
the unique method of muhammas on the melodies of panjgah, is considered one of the
most famous peshravs. It turned out that the khan liked to study music rather than being
a ruler and became a student of Zaytun Gijjaki [1].

Darvesh Ali Changi recognizes Maulana Husayn Akhund, a thinker and scientist
recognized as the Plato of that time, as a skilled and knowledgeable musician. He lived
during the reign of Abdullah Khan (1583-1598) and was distinguished by his talent
among the musicians and artists of that time. One day, Abdullah Khan organizes a
competition in the madrasa he built in Bukhara. Another musician participating in the
competition will perform a song he composed in the presence of Ali Dost Khan. Hearing
this, Maulana Husain Akhund asked him: “My friend, did you create this as an act or as
a word?” Ali Dost says that he composed it as an act. Maulana Husayn Akhund says:
“A deed cannot be done without effort, and you have done it without effort”. In this very
place, thanks to the beautiful process between Zaky teacher and student, a new unique
work is born. Ali Dost also became a mature composer under the guidance of his teacher
Maulana Husayn Akhund [1].

In the treatise, Makhzumzada Khorezmi, the son of the famous Sheikh Syed Hossein
Khorezmi, the disciple of Ali Dost, was specifically mentioned. Makhzumzoda
Khorezmi was famous among the people as an artist who composed many songs and
patterns. The patterns he composed are widespread in Bukhara and are loved by
musicians. Hafiz Changi, who heard about her, comes to Samarkand to get to know her.
At that time, the ruler of Samarkand, Sultan Husayn Mirza, returned from China in
triumph, and the people greeted him with great greetings. Poets sing the victory of the
ruler with poems and musicians with beautiful melodies. Then Hafiz Changi also
composed a song and gave it to the ruler. Savt is so pleased with the ruler that he buries
the composer in gold and gifts. This song, created by Hafiz Changi, will become very
popular among people. Hearing about this, Makhzumzada Khorezmi called Hafiz
Changi to his presence and asked him to perform that famous, new song. Makhzumzada
Khorezmi, who listened to the performance, acknowledges the skill of the composer.
When Hafiz Changi told him that he wanted to become a student, he began to study.
Following his teacher’s recommendations, Hafiz Changi composed seventeen peshravs
based on a single magam veil in a short period of time. All these peshravs are known
not only among the people, but also among singers and musicians. One of these peshravs
was always performed in all meetings.

Amir Aliakbar Samarkandi, another scientist and master of music, whom Darvish Ali
Changi mentioned with high praise, was a unique creator. He studied in Samarkand and
attained the rank of Sheikh ul-Islam. However, he does not hesitate to study music. He
Is also known as the composer of many patterns and songs [1]. Many talented
individuals such as Maulana Darvesh, Mir Hoki, Maulana Pir Muhammed Kulol, Ustad
Tulag Nai, Ustad Abdusattar Qonuni, Ustad Arab Qabuzi and Makhdumzada Kotib and
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many other talented composers are taught the science of music from Sheikh ul-Islam
Amir Aliakbar Samarkandi.

If we look at the ancient treatises, they contain information about the fact that the
composers were mostly music connoisseurs, skilled musicians or singers, and were
respected among the people and surprised a lot of people with their talents. One such
artist was Maulana Qasim Qonuni who lived in Khirat in the 16" century and was in the
service of Sultan lbrahim, grandson of Tahmasp. The Sultan appreciated and
encouraged his creativity. Maulana Qasim created a number of peshravs, patterns and
designs. Among them, the peshrav named “Nozi ghamza” is performed in the 1/2 doira
method on the melodies of Hosseini magom method. Darvish Ali Changi emphasizes in
his musical treatise that the melodies of this peshrav are extremely beautiful and gentle.
Another famous peshrav composed by Maulana Qasim is performed in the Hijaz
melody, in the faktha method, and it is called “Headache Cure”.

Darvesh Ali Changi also mentioned the name of Ustoz Shodi in the “Musical
treatise”. He was one of the most respected scholars of his time. Musicologists took into
account his instructions and listened to his recommendations. Ustoz Shodi had 12
talented students, each of whom had no equal, and during the time he lived in Khirot,
he composed twelve nagshes on Iragi melodies, using the kar method. He taught each
of his students one by one the nagsh he had created and told him that he would give the
nagsh to him if he performed it well. Among his students, Khoja Yusuf Andijani
performed the nagsh given to him perfectly, and Ustaz Shodi presented it to his student
[6]. Later, this nagsh will be popularly known as “Khoja Yusuf nagshi”. In this way,
Ustaz Shodi was awarded to his student Ghulamali Shungor for his beautiful
performance of another turkish style composition called “Mohi Hilal”, “Dili shisha” to
Mir Gur, “Nagshi Khanjara” to his student Ali Kard, and another one presents to his
student Alijon Gijjaki. In addition, Ustad Shodi created a number of melodies, which
were performed not only by musicians, but also by singers who put words to these
melodies and performed them with love.

Darvesh Ali Changi, in addition to the above-mentioned composers, also mentioned
artists who enriched the world of music with new works and tunes. Among them,
Mavlana Mirguru, Ali Shungor, Ustad Ali, Ustad Karmal, Mavlana Zainulobiddin
Rumi, Alijon Gijjaki, Shokh Muhammed Dildoz, Mavlana Shaykh Abdurahman Rumi,
etc., recognized the works, creativity and musical knowledge of others [7].

Conclusions

In conclusion, it can be said that the information presented above shows how highly
developed the science of music is in the East, how much the love for art is respected. It
Is appropriate for us to inform every young person who is learning music today that such
scientists contributed to the development of our music in ancient times. Moreover, if
our young researchers find and study the works for their activities they created and
performed, they will make a great contribution to the science of music.
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Annotatsiya. Qariyb ikki asr davomida bir hodisa uchun to‘rt xil belgi
qo‘llanilgan: Xorazm musiqali shashmakomi, yetti maqom, Olti yarim maqom,
Tanbur magomlari. Keyinchalik amalda bir nom — Olti yarim magom tobora
mustahkamlanib bordi. Shunisi e’tiborga loyigki, bu variantlarda Shashmakga
o‘xshatib, maqomni maqom tizimi sifatida ta’riflashning miqdoriy tomoni: olti, olti
yarim va yetti ravish shakllari birinchi o‘ringa chigadi.
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AHHoOTanusi. B TeyeHue NouTH OBYX BEKOB YyHNOTPEOJSIOTCS YEThIPE Pa3HbIX
00o3HaueHus g onHoro sieneHus: MysbikaneHblil [Hlammakam Xopesma, Cem
MakaMmoB, Illect ¢ monoBuHoOl MakamoB, TamOypHble MakaMu. B mocnenyromiem,
Ha TMpakTUKE Bce Ooiblne yTBepKAaeTcs oaHO Ha3zBanue lllecT ¢ monoBuHOIMA
MakaMoB. [IpumMedarenbHO, 4TO B 3TUX BapuaHTax 1o aHayoruu ¢ llammakam Ha
IIEPBBIA IIJIaH BBIXOJAWUT KOJWMYECTBEHHAs CTOPOHA ONPENEIICHHs Makama Kak
JAJ0BOM CUCTEMBI: IIECT, HIECT C MOJOBUHOM U CEM JIaJ000pa30BaHUM.

Knrouegwvie cnosa: maxom, manbyp, My3vika, KOHMeKCM, HOMAYus, NPaKmMuKa,
meopusi, UCMOYHUK, popMma.

Abstract: For almost two centuries, four different designations have been used for
one phenomenon: Musical Shashmagam of Khorezm, Seven Magams, Six and a
Half Magams, Tanbur Magams. Subsequently, in practice, one name, Six and a
Half Magams, is increasingly asserted. It is noteworthy that in these variants, by
analogy with Shashmag, the quantitative side of the definition of magam as a modal
system comes to the fore: six, six and a half, and seven modal formations.

Keywords: magam, tanbur, music, context, notation, practice, theory, source,
form.

Introduction

In the book “Essays on the Music of Khorezm”, in order to comprehensively cover
the phenomenon of magams in this oasis and to differentiate two genre varieties, other
pairs of concepts are used: “Dutar magams” and “Tanbur magams” or “Dutar magams”
and “Six and a Half Magams” [1]. In relation to the latter, depending on the context,
other synonyms were also used, such as “Olti yarim maqom (Six and a Half Magams)”
and “Yetti maqom (Seven Magams)”. And even earlier, in some lists of the Khorezm
tanbur notation, the expression “Shashmagomi musiqgiy Xorazm (Musical Shashmagam
of Khorezm)” is found [2].

Literature Review

The rich musical tradition of Central Asia, particularly the magam system, has been
a subject of fascination for scholars and enthusiasts alike. The magams of Khorezm, an
ancient region that now lies within the borders of Uzbekistan, have played a significant
role in shaping the musical heritage of the region. This paper explores the historical
evolution and preservation efforts surrounding the Dutar magams and Six-and-a-Half
Magams in Khorezm [3-5].

Drawing on historical research and ethnographic analysis, this study seeks to shed
light on the intricate melodies, rhythms, and improvisation techniques that characterize
these unique magam traditions. It delves into various sources such as musical treatises,
notation collections, interviews with musicologists, oral histories from disciples
involved in recording and preserving magams to provide a comprehensive
understanding of their significance [6].

The paper aims to contribute to a deeper understanding of Central Asian musical
traditions by unveiling the complexities inherent in these magam systems. By examining
these traditions within their historical context while also considering contemporary
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preservation efforts, this study presents an interdisciplinary approach that combines
scholarly research with first-hand accounts.

Research Methodology

A combination of historical research and ethnographic analysis. The authors have
conducted a thorough review of existing literature on the topic, including musical
treatises, notation collections, and historical documents related to the magams of
Khorezm. Additionally, the author appears to have incorporated oral history by
referencing interviews with musicologists and disciples who were involved in recording
and preserving the magams.

Overall, future research on this topic may benefit from an interdisciplinary approach
that combines historical analysis, oral history interviews, ethnographic fieldwork in
Khorezm itself if possible (considering local attitudes toward heritage), as well as
musical analysis based on available notations and recordings.

Analysis and Results

From a logical point of view, the two-genre definition of Khorezm magams seems
more correct and appropriate. It corresponds to real musical practice and in the general
context of magamate corresponds to the two-genre essence of the Bukhara, Khorezm
and Fergana traditions, which is also convenient for making comparative characteristics.
Based on these facts, instead of the idiom “Khorezm magams” in the sense that was not
quite rightfully rooted in the second half of the twentieth century, we prefer to return to
the old sought-after definitions “Dutar magams” and “Six and a half maqams”. The first
one means the old style of classical music, which has its roots in the era of the
Khorezmshahs (11"-12" centuries), during the heyday of science and art. The second
one means a new form of Khorezm magams, created in the early 19" century on the
model and likeness of the Bukhara Shashmagam. Traditionally, the Six and a Half
Magams were originally cultivated in the elite palace environment. In this regard, the
old tradition of Dutar Magams became associated with a more democratic, everyday
form, common in urban circles.

A somewhat curious situation has also developed with regard to determining the
priority source study base of the Khorezm Six and a Half and Dutar Magams. The
materials available to us on the Bukhara Shashmagam, starting with the musical
treatises-bayaz of the 19" century, the musical collection of V. Uspensky, the book of
Fitrat — up to the musical notation of Ari Babakhanov, all line up in one logical row.
There is a difference between them only in details, but there are no contradictions in the
coverage of the phenomenon as a whole. On the contrary, they complement each other
well as a common source study base. In principle, this is a single factual basis, recorded
in different periods of the history of the development of the same musical collection
called “Bukhara Shashmagam”. In essence, this is a very important process aimed at
improving the foundations of notation and expanding the scope of its application. In
fact, tanbur notation is a unique document of its kind of a complete record of the Six
and a Half Magams and samples of Dutar Magams. In essence, this new form of
theoretical understanding, a “scientific and practical treatise” on the foundations of
classical music of Khorezm. The significance of tanbur notation goes far beyond the
regional scale.
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The absurdity of the situation is that due to the abrupt change in national policy
and attitudes towards cultural heritage in the early 1930s, classical music suffered the
most in the field of fine arts, as an element of the “feudal-palace heritage” and the
documents, primary sources and living bearers of traditions associated with it. Thus,
outstanding masters of magams found themselves out of work. Consequently, their
attributes, including rare manuscripts of tanbur notation, also became unclaimed. Soon,
incomparable masters-bearers were replaced by inexperienced musicians, oriented
towards other methods of fixing large musical collections in memory by means of their
notational fixation. Accordingly, the methods of scientific understanding of magams
also changed. In 1934, an expedition was organized to Khiva, consisting of
musicologists E.E. Romanovskaya and |.A. Akbarov, to record magams. The
background to this action is as follows: V. A. Uspensky at one time long sought from
the Government of Uzbekistan the allocation of funds for a trip to Khorezm. In a letter
to V. Belyaev, he calls Khorezm “Musical Mecca” and expects an answer to key
questions related to the origins of Uzbek classical music from the scientific and
ethnographic expedition to this region.

Even during the Turkmen expedition of 1927-1928, being very close to Khorezm,
V.A. Uspensky vividly asked the oldest musicians about the musical traditions of this
ancient center of culture. But by 1934, by order of the Government of Uzbekistan, he
was engrossed in work on the opera “Farhad and Shirin” and was forced to send his
students E. Romanovskaya and [. Akbarov to the “Khorezm expedition”. E.
Romanovskaya and I. Akbarov recorded Tanbur magams from Matyakub Kharratov on
a gramophone with wax cylinders. The quality of storage of sound tracks in them was
rather poor. And decoding required multiple scrolling of these records. Consequently,
the cylinders quickly failed. According to the oral recollections of I. Akbarov, the
cylinders soon became completely unusable and were disposed of. It was initially known
that the censorship would not allow the verbal texts of the vocal parts of the Sufi
persuasion. Therefore, as with V. Uspensky in his work on the Bukhara Shashmagam,
the course was taken on the “tanbur” version, that is, the recording of magams without
poetic texts. According to I. A. Akbarov, he recorded the poetic texts separately.

At the same time, not having the appropriate education (I. Akbarov did not study in
a madrasah, and his knowledge of Arabic writing was at the elementary school level),
the young musicologist experienced great difficulties in understanding the content of
the poetic texts of magams. And he had a hard time understanding poems in Tajik. Thus,
the musical materials published by E. Romanovskaya in 1939 under the title “Khorezm
Classical Music” cannot be considered fully reliable texts of the Six and a Half Magams
of Khorezm. The repressions of 1937 affected the great masters, the last of the Mohicans
Matyakub Kharrat (1864-1939) and Muhammad Kamil Devani (1887-1938). The tragic
death of these two enlightened giants of classical music of Khorezm seems to close the
“golden page” of the maqam art of this tradition. Fortunately, they have preserved
unique manuscripts of tanbur notation, which contain musical and verbal texts of the
Six and a Half Magams and Dutar Magams of Khorezm.

In 1958, the sixth volume was published in the “Uzbek Khalk Musigasi” series,
which, although a priori called “Khorezm magams”, actually covers an incomplete
version of only the Six and a Half Magams and without the Dutar Magams at all [7].
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Unlike the recordings of E. Romanovskaya, which never entered into wide
circulation, the collection of Matniyaz Yusupov, dedicated to the Khorezm Magams,
was presented as a musical text that had passed the appropriate censorship.
Consequently, this material was perceived as an official document in state educational
Institutions and scientific institutions. They were the basis for educational programs and
scientific research. To fully understand the paradoxical situation with the recording of
Khorezm magams in the European notation system, it should be noted that only the
masters themselves did not react to the publication and expressed their “silent
disagreement”.

It was a whole generation of musicians, from popular singers and instrumentalists to
renowned experts in the magam traditions of Khorezm, who were respected far beyond
Khorezm: Khadzhikhan Boltayev, Kamiljan Ataniyazov, Allanazar Khasanov, Ruzmat
Dzhumaniyazov and others. Of course, they did not publicly express their disagreement
with the content of the music collections.

Conclusions

In conclusion, the phenomenon of magams in Khorezm is complex and multi-faceted.
The differentiation between Dutar magams and Six and a Half Magams is more
appropriate than a blanket term like “Khorezm maqams”. The study of these magams
has been hindered by political changes and repressions, leading to an incomplete
understanding of the tradition. However, efforts to record and preserve these musical
traditions have been ongoing, ensuring that the rich heritage of Khorezm classical music
continues to be studied and appreciated.
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Annotatsiya. Ushbu maqola “Igtisodiy diskursning umumiy va Xususiy
xususiyatlari” mavzusida igtisodiy diskursni tahlil gilish va uning turli jihatlarini
o‘rganishga bag‘ishlangan. Magolada iqtisodiy diskursning asosiy komponentlari,
jumladan, terminologiya, uslub, kommunikativ strategiyalar va ularning auditoriya
bilan mulogotdagi o‘rni ko‘rib chigiladi. Umumiy xususiyatlar sifatida igtisodiy
diskursning xalgaro va milliy igtisodiy muammolarni yoritishdagi roli, shuningdek,
igtisodiy nazariyalar va amaliyotlar o‘rtasidagi bog‘liglik tahlil gilinadi. Xususiy
xususiyatlar esa muayyan mamlakatlar yoki iqgtisodiy tizimlarga xos bo‘lgan
elementlarni, madaniy va siyosiy kontekstlardan kelib chigadigan farglarni oz

ichiga oladi.
Kalit sozlar: igtisodiy diskurs, penya, iste’'mol, tovar, migdor, bank, to ‘lov,
mulk.

AHHOTauus. /[aHHAsA CTaThsl MOCBAIICHA AHAIU3Y YKOHOMHYECKOTO NHUCKYypca U
M3YUYEHUIO €ro pas3jMyHbIX acnekToB Mo Tteme «OOmue U O0COOEHHOCTH
AKOHOMHUYECKOTO TUCKYpcay. B cTaThe paccMaTpuBarOTCSl OCHOBHBIC KOMITOHEHTHI
AKOHOMHUYECKOTO AUCKYpCa, BKIIOYAs TEPMUHOJIOTHIO, CTHIIb, KOMMYHHUKATHBHBIC
CTpaTeTMd W WX POJI B OOMmEHWH ¢ ayauTopueldl. B kadecTBe OOMIUX YEPTHI
aHATM3UPYETCS POJI SKOHOMUYECKOTO TUCKYpCa B OCBEIICHUH MEXTYHAPOIHBIX U
HAIMOHAIBHBIX IKOHOMHYECKUX MPOOJIEM, a TAKKE B3aUMOCBSI3b IKOHOMHYECKUX
Teopuidi W NpakTUK. KOHKpETHhIE XapaKTEPUCTHKU BKIIOYAIOT DSJIEMEHTHI,
XapaKTepHbIE ISl KOHKPETHBIX CTPaH WM HKOHOMHYECKHX CHUCTEM, a TaKXKe
pasnuymsl, BO3HUKAIOININE U3 KYJIbTYPHOTO U TIOJIUTUYECKOTO KOHTEKCTA.

Knrouesvie cnoea: skonomuueckuii ouckypc, 0enveu, nompebienue, moesap,
cymma, Oanx, niamesc, COOCMEEHHOCMb.

Abstract. This article is devoted to the analysis of economic discourse and the
study of its various aspects on the topic "General and specific features of economic
discourse”. The article examines the main components of economic discourse,
including terminology, style, communicative strategies and their role in
communication with the audience. As general features, the role of economic
discourse in the illumination of international and national economic problems, as
well as the relationship between economic theories and practices are analyzed.
Specific characteristics include elements specific to particular countries or
economic systems, and differences arising from cultural and political contexts.
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Keywords: economic discourse, money, consumption, commodity, amount,
bank, payment, property.

Introduction

Economic discourse is one of the important aspects of modern society and is aimed
at studying economic activity, its main principles and processes. Discussions, ideas and
theories in the field of economics, as well as connections between practices form the
basis of economic discourse. This article analyzes general and specific features of
economic discourse. Common features include factors that determine the uniqueness of
economic discourse, in particular, its language and style, context and content. Personal
characteristics are formed depending on different economic systems, cultures and
political environments. The article examines the specific aspects of economic discourse
and their role in society, and also discusses the evolution of economic thought and
contemporary trends. Such an analysis helps to deepen the understanding of the
economic discourse and reveals its practical significance.

Literature Review

In world linguistics, at the end of the 20™ century, scientific research on economic-
journalistic texts (Ye.O. Shibanova), economic discourse (K.V. Tomashevskaya),
separate genres of economic discourse (Ye.G. Bayankina), meanings of economic text
(N.K. Kravchenko), the nature of the text as a socio-cultural phenomenon (1.V.
Murudyan) became the object of research. In world linguistics, economic discourse has
been studied in different aspects in different system languages. In particular, R.N.
Kadimova established that the official-departmental economic discourse is a form of the
social sphere, researched the linguo-pragmatic features of the economic discourse of the
French language [1,49]. V. Krisov development of economic discourse; Methodological
and functional and sociolinguistic aspects of economic texts of the Russian language by
M. Likun; Ye.A. Logunova features of interactivity on internet sites of economic forums
based on materials in English [4, 288]; Ye. Yu. Makhnitskaya, the role of modern
economic discourse in the conative paradigm; A.A. Muradyan comparative analysis of
discursive dominants in the political and economic spheres of the USA, Russia and
France [6, 232]; A.A. Sheremeteva metaphors of economic discourse of the German
language; H. Skorezynska, A. Deignan analyzed the audience and purpose of users when
choosing economic metaphors, studied them in a monographic plan.

T.A. Yevtushina, N.A. Kovalskaya show that the purpose of the article is to justify
the fact that economic discourse is a form of institutional discourse [7, 177]. To do this,
they achieved the goal based on the tasks of describing the concept of "economic
discourse", distinguishing the different aspects of economic discourse from other types
of institutional discourse, and showing the syntactic potential of the economic discourse
of a certain period in the selected language.

Research Methodology

The purpose of this study is to identify and analyze general and specific features of
economic discourse. The following methodological approaches and methods are used
In the research process:
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1. Literature analysis: Identify general and specific features by studying the
available scientific literature, articles, books and other sources about the economic
discourse. This process includes economic theories, macro- and microeconomics, as
well as modern economic trends.

2. Thematic analysis: Identify and interrelate key themes in economic discourse (eg,
economic growth, inflation, employment, social justice). With the help of thematic
analysis, the formation and development of the economic discourse is considered in
what contexts.

3. Quantitative and qualitative research: Quantitative analysis is conducted using
statistical data and questionnaires to study the characteristics of economic discourse.
Qualitative data will also be collected through interviews and focus groups.

These methods allow for the study of different layers of economic discourse,
including economists, politicians, and public opinion.

Analysis and Results

Through this methodology, research helps to provide a deeper understanding of the
complex and multifaceted nature of economic discourse, as well as its importance in
society. The results of the research serve to determine the evolution of economic ideas
and important trends in the modern economy. We can see the economic discourse in the
following article:

We have analyzed the units that provide the individuality of the official economic
discourse in the text titled "Sales Agreement" and classified them according to their
structure in Table 1:

Obligation of the seller to deliver the goods free from the rights of third parties.

The seller must deliver the goods to the buyer free from any rights of third parties,
except when the buyer agrees to accept the goods that have the rights of third parties.
Failure to comply with this rule gives the buyer the right to demand a reduction of the
purchase price or cancellation of the sales contract and compensation for damages,
except in cases where it is proven that the buyer knows or should have known that third
parties have rights to the goods.

The provisions provided for in this article shall be applied accordingly even in cases
where the seller is aware of the existence of claims of third parties during the delivery
of the goods to the buyer, if these claims are later recognized as legal in the prescribed
manner. excerpt from the decision).

Table 1. Comparisons of the terms formed from general lexicon by means of
specialization with pure economic terms.

Terms formed from general lexicon by .
o Pure economic terms
means of specialization
1) assessment 1) quantity
2) variety 2) property
3) inconsistency 3) fine
4) quality 4) assortment
5) parties 5) complaint
6) payment 6) standard
7) validity period 7) goods
8) bank day 8) amount
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9) cases of liability 9) application

10) daily period 10) contract

11) transportation process 11) notification

12) exchange of goods 12) maximum

13) brand name 13) quantity

14) payment of fees 14) amount of penalty
15) contract number 15) amount of money
16) legal form 16) purchasing enterprise

As can be seen from the analysis in the table, the terms in the text titled "Sales
contract™ are divided into pure terms and a group of terms whose meaning is specialized
from the common lexicon.

The syntax of the official economic discourse of the Uzbek language is also unique.
In journalistic economic discourse, syntactic constructions and morphological forms
with the content of reporting more about the economic situation and predicting the
economic situation gain priority, while in official economic discourse, syntactic devices
and morphological forms related to the official-departmental style prevail. In this case,
the command-request form is often found in the text of the order, which is considered
the genre of official-departmental style. For example: make changes and additions; be
filled with a paragraph; be considered a paragraph; be filled with the words; be stated in
the editorial; be replaced by words like

Also, in the text of the command, there is a construction of an unknown part of the
sentence, which shows that the discourse is aimed at the public. For example: should be
presented; such as should be compatible.

In the text of the contract, devices with a negative ratio occupy the main place. For
example: filled with goods; is filled when crossed; stored for three years; written using
a writing device; filled in as follows; their number is shown; it is indicated which
country they are going to; information is displayed, etc.

Conclusions

The analysis of the lexical composition of the texts related to the official economic
discourse presented in the appendices shows that the lexical units that ensure the
individuality of the economic discourse in these texts have the following general
characteristics:

- firstly, terms related to economic discourse have a simple (one-word), simple
compound and complex compound structure;

- secondly, according to the formation and origin of the terms related to the official
economic discourse, they are divided into the group of pure terms and the group
of terms formed by specialization from the universal lexicon;

- thirdly, according to the semantic structure of the terms related to the official
economic discourse, they refer to a thing-subject, a person, a place, a process and
a sign.

It is appropriate to distinguish the following as specific features of the syntactic

construction and morphological forms of the official journalistic style:

- firstly, in the text of the order, the form of command-request is often found;

- secondly, in the text of the command, the owner is in the construction of the
unknown part of the sentence;
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- thirdly, in the text of the contract, the devices of unknown proportions occupy the
main place.
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Annotatsiya. Ushbu maqola Xitoy va O‘zbekistonning Buyuk ipak yo‘li davrida
boshlanib hozirda davom etayotgan va rivojlanib borayotgan igtisodiy
munosabatlarini tahlil giladi. Xitoy O‘zbekistonning asosiy savdo hamkori va
sarmoyadoriga aylanganidan beri, tabiiy resurslar, aynigsa mineral yoqilg‘ilar,
oltin va paxtaga bo‘lgan talabi ortib borayotgani strategik hamkorlikni yanada
rivojlanayotganini ko‘rsatadi va bu esa ikki mamlakat igtisodiyoti yuksalishiga
sabab bo‘lmoqda. Maqolada O°‘zbekistonning tabiiy gaz yetkazib berishda
gahraton qish davrlarida duch keladigan muammolari ham ko‘rib chiqiladi va
tabiity gazni Xitoyga eksport qilish va qo‘shni mamlakatlardan import qilish
o‘rtasidagi muvozanatni tahlil qiladi. O‘zbekistondagi Xitoyning to‘g‘ridan-to‘g‘ri
xorijly investitsiyalarining sezilarli hajmini ko‘rsatadigan asosiy statistik
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ma’lumotlar, energetika, telekommunikatsiyalar va texnologiyalar kabi
sohalardagi muhim rolini aks ettiradi. O‘zbekiston Xitoyning avtomobillar va
mobil telefonlar kabi texnologik mahsulotlarini tobora ko‘proq import gila borishi,
ikki mamlakat o‘rtasidagi o‘zaro iqtisodiy munosabatlar chuqurlashishi, kelajakda
bu davlatlaring jahon iqtisodiyotidagi birlashuvini anglatadi. Bu hamkorlik
O‘zbekistonning modernizatsiya va iqtisodiy balans yo‘lidagi muhim qadamini
anglatadi va mintagada yanada yaqin hamkorlik va strategik munosabatlarga yo‘l
ochadi.

Kalit so“zlar: Tabiiy resurslar, Paxta eksporti, To ‘g ‘ridan-to‘g‘ri xorijiy
investitsiyalar, Mineral yoqilgilar, Texnologiyalar importi, Investitsion
hamkorlik.

AHHOTanus. DTa crats u3yChaer passuBarommecs 5)KOHOMUCheckre OTHOIICHUS
Mexny Kutaem m Y30ekucTtaHOM, OTCIEKHBAs €ro MCTOPHCNECKUE KOPHH OT
Benukoro IllenkoBoro mytv 10 COBPEMEHHOM TOProBOM AMHAMHUKH. [lockoiky
Kutaii cTaHOBUTCS OCHOBHBIM TOPTrOBBIM IMAPTHEPOM M HHBECTOPOM Y 30€KHCTaHa,
UCClleIoBaHNe TOJChepKuBaeT B3aWMHYIO BBITOJY OT OOMEHA MPHPOTHBIMHU
pecypcamu, 0COOEHHO MUHEPAIHBIMU TOIJIMBAMH, 30JI0TOM U XJIONOK. PacTymmii
cpoc Kurtas Ha BhICOKOKaChecTBeHHBIC XJIONOK W JHEPreTHCNecKre pecypch
V30ekucrana mojaChepkuBaer — crpareruCheckoe  mapTHEPCTBO,  KOTOPOE
HNOJJEPKUBACT SKOHOMUKY oOeux cTpaH. B crate Takke paccmaTpuBaroTCs
npoOJieMbl, C KOTOPBIMU CTaJKHBAaeTCsl Y30€KHMCTaH B IIJIaHE IIOCTAaBOK
MPUPOJTHOTO Ta3za, OCOOCHHO B MEPHOJ| CYpOBBIX 3uM, mojaChepkuBasi OanaHc
MEXIy JKcnoproM B Kuraii m ummoprom u3 cocemHux ctpaH. Kiocherbie
CTaTUCTHCNECKUE JaHHBIC WJUTIOCTPUPYIOT 3HAChUTENHBIH 00’eM TMPSMBIX
WHOCTpaHHBIX HHBecTHIMI KuTas B Y30ekucrane, Chto oTpaxaer ero kimoCheByro
pOJI B TaKMX CEKTOpaxX, KaK SHEPreTHKa, TeIEKOMMYHUKAIMU U TexHonoruu. Ilo
Mepe TOoro, Kak Y30ekuctaH Bce Oolie UMIOPTUPYET  KHUTailCcKue
TexHoJiorucheckue ToBapel, BKJIOChas aBTOMOOWIM W MOOWIHBIC Tene(oHHbI,
B3aMMO3aBUCUMOCT MEXJAy JByMsl CTpaHaMu YIUIyOJnsieTcsi, CHOCOOCTBYs
sKOoHOMHUCheckol ycTolHChuBOCTH M IO3UITMOHMPOBAHUIO UX [UIs OYAYILEr0 pOCTa
B YCIIOBHUSX BCE 0o0Jiee B3aMMOCBSI3aHHOM TII00aHO#M 3KoHOMHUKH. B koHeChHOM
cchere, 310 mapTHEPCTBO 03HAChaeT 3HACNUTENHBIN IIar B YCHIIUSAX Y30eKuCcTaHa
0 MOJICPHHU3AINH ¥ YKOHOMHUCheckoii ycToiChuBOCTH, IPOKIIaIbIBast My T K OoJiee
TECHOMY COTpPYAHUChecTBY 1 cTpaTernCheckomMy coriacoBaHUIO B PETHOHE.

Kmochesvie cnoea:. Ilpupoouvie pecypcwi, Dxcnopm xnonka, Ilpsmovie
uHocmpanHnvle uneecmuyuu, Munepanuvie monauea, Hmnopm mexnono2ui,
HUneecmuyuonnoe compyonuchecmeo.

Abstract. This article examines the evolving economic relationship between China
and Uzbekistan, tracing its historical roots from the Great Silk Road to
contemporary trade dynamics. With China emerging as Uzbekistan's primary trade
partner and investor, the study highlights the mutual benefits derived from the
exchange of natural resources, particularly mineral fuels, gold, and cotton. China’s
growing demand for Uzbekistan’s high-quality cotton and energy resources
underscores a strategic partnership that bolsters the economies of both nations. The
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article also explores the challenges Uzbekistan faces regarding natural gas
supplies, particularly during harsh winters, emphasizing the balance between
exports to China and imports from neighboring countries. Key statistics illustrate
China's substantial Foreign Direct Investment (FDI) in Uzbekistan, reflecting its
pivotal role in sectors such as energy, telecommunications, and technology. As
Uzbekistan increasingly imports Chinese technological goods, including
automobiles and mobile phones, the interdependence between the two nations
deepens, fostering economic resilience and positioning them for future growth in
an increasingly interconnected global economy. Ultimately, this partnership
signifies a significant step in Uzbekistan’s modernization efforts and economic
sustainability, paving the way for enhanced cooperation and strategic alignment in
the region.

Keywords: Natural resources, Cotton exports, FDI, Mineral fuels,
Technological imports, Investment cooperation.

Introduction

Economic relations between the People’s Republic of China and Uzbekistan have a
long history, tracing back to the times of the Great Silk Road. Since 1992, Uzbekistan
has established itself as a major importing partner for China, particularly in the natural
resources sector. China has increasingly relied on Uzbekistan for its abundant supplies
of gold and rare earth minerals, essential for the country's industrial and economic
development [1-6]. This trade relationship is significant for both nations; China depends
on Uzbekistan’s natural resources to fulfill its domestic demand, while Uzbekistan
benefits economically by exporting these resources to the lucrative Chinese market [7-
8]. Furthermore, sectors such as oil and gas also play a critical role in this partnership,
highlighted by various reports and analyses [9-11]. The economic landscape is further
enriched by recent trade agreements and collaborations, which reflect the evolving
dynamics of this bilateral relationship [10-12]. The ongoing partnership in the natural
resources sector is mutually beneficial and supports the economic growth of both
countries. However, a critical question arises: are China's major import expenditures
directed primarily toward Uzbekistan’s natural resources?

Literature Review

The economic relationship between China and Uzbekistan has evolved significantly,
echoing the legacy of the ancient Silk Road. Scholars have highlighted how China’s
growing demand for Uzbekistan’s natural resources, such as mineral fuels and cotton,
aligns with the country’s export strengths. The World Bank (2022) and Asian
Development Bank (2023) emphasize the mutual benefits of this cooperation,
particularly in energy and agriculture [4-5].

Uzbekistan’s Ministry of Investments and Foreign Trade (2022) points out the
crucial role of natural gas exports, while also warning of the country’s dependency on
imports during winter [7]. Sector Research Publications (2023) note that the financial
gains from gas exports to China come with challenges that require careful management
to ensure energy security [9].

Trade statistics underscore this partnership; the United Nations COMTRADE Database
(2022) reports a remarkable increase in trade, with China becoming Uzbekistan's
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primary trading partner [1]. This growing connection, with significant Foreign Direct
Investment (FDI) in telecommunications and energy, reflects China’s commitment to
fostering economic ties (Uzbekistan's Statistics Agency, 2023) [3].

The International Monetary Fund (2023) highlights how these deepening bonds
contribute to regional stability in Central Asia [6]. Local news outlets (2023) discuss
Initiatives aimed at diversifying Uzbekistan's economy, while increasing Chinese
technology imports, particularly in the automotive and electronics sectors, support
modernization efforts [10].

Overall, this literature illustrates a dynamic economic partnership, characterized by
opportunities and challenges, as both Uzbekistan and China aim to leverage their
collaboration for mutual growth in the evolving global landscape.

Research Methodology

This study takes a comprehensive approach to explore the blossoming economic
relationship between China and Uzbekistan, blending both numbers and narratives to
paint a fuller picture. By using a mix of data types and thorough analysis techniques,
our goal is to better understand how these two nations are navigating their trade
interactions and what it means for Uzbekistan's future growth.

1. Data Collection:

- Quantitative Data: We started by gathering hard data from respected sources like the
United Nations COMTRADE Database, Uzbekistan’s Statistics Agency, and reports
from the World Bank and Asian Development Bank. This data helped us identify key
metrics such as trade volumes and Foreign Direct Investment (FDI) statistics, allowing
us to see the big picture of how trade between China and Uzbekistan is evolving.

- Qualitative Data: We also combed through important documents like government
reports and publications from the Embassy of the Republic of Uzbekistan in Malaysia.
These resources gave us valuable insights into the policies and agreements driving this
partnership, helping us understand the motivations behind the numbers.

2. Statistical Analysis:

- To make sense of the quantitative data, we employed various statistical techniques
to analyze trade figures and FDI trends. We compared year-on-year statistics to illustrate
how trade and investment flows have grown, especially in the years leading up to 2023.
This analysis highlighted not just the data but the story behind the growth of bilateral
ties.

3. Case Studies:

- We conducted in-depth case studies on specific sectors such as energy,
telecommunications, and technology. By focusing on these areas, we explored how
Chinese investment is making a tangible impact on Uzbekistan's economy, looking at
the presence of major Chinese companies and their role in local markets.

4. Comparative Analysis:

- To provide context, we compared Uzbekistan's trade relationships with other
countries, particularly focusing on key exports like cotton and energy. This helped us
understand how Uzbekistan fits within global trade dynamics and its growing reliance
on China as a trading partner.

5. Expert Opinions and Interviews:
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- While our primary focus was on secondary data, we reached out for insights from
local news outlets and economic experts. Their perspectives offered a nuanced view
of the economic partnership and highlighted contemporary opinions about its
implications for Uzbekistan's development.

6. Synthesis of Findings:

- Finally, we brought together our quantitative and qualitative findings to draw
comprehensive conclusions about the economic partnership. Our goal was to show how
trade, investment, and technology transfer are not just abstract numbers but are
interconnected elements propelling Uzbekistan toward a more sustainable and modern
economic future.

Analysis and Results

Balancing gas imports and cotton exports in Uzbekistan-China trade. However,
even if Uzbekistan gains profit from selling their gas mainly to China, there is always
necessity for importing natural gas from the neighbor countries such as Turkmenistan
and Russia [11]. The main reason for that demand is because of the frosty winter in
Uzbekistan. In this season, the high prices of liquefied petroleum gas impact financially
for the population because government need to decrease the supplies of liquefied
petroleum gas for gas stations. Therefore, gas stations raise the price for their service.
From economic perspective, if Uzbekistan does not export their natural gas to China or
other countries, it might be challenging to meet their expenses. When it comes to
Uzbekistan's cotton exports to China are driven by the high quality of Uzbek cotton, as
well as the competitive prices offered by Uzbek suppliers. China's growing demand for
cotton in its textile industry has also contributed to the increasing export volume from
Uzbekistan. There are several reasons why China mainly imports cotton from
Uzbekistan:

Quality: Uzbekistan is known for producing high-quality cotton with long staple
fibers, which are in high demand in the textile industry. Chinese textile manufacturers
rely on the superior quality of Uzbek cotton to produce high-end textiles and garments.

Quantity: Uzbekistan is one of the world's largest cotton producers, with abundant
resources and a large amount of cotton available for export. China's significant cotton
consumption requires a steady and substantial supply, making Uzbekistan a reliable
source for meeting their needs.

Comepetitive pricing: Uzbek cotton is competitively priced in the global market,
making it an attractive option for Chinese importers. The cost-effectiveness of Uzbek
cotton allows Chinese textile manufacturers to maintain competitive pricing in their own
products.

Trade relations: China and Uzbekistan have a strong trade relationship, which has
facilitated the export of cotton from Uzbekistan to China. Both countries have worked
to streamline trade processes and improve logistics to facilitate the efficient flow of
goods between them.

The combination of quality, quantity, competitive pricing, trade relations, and
diversification factors contribute to China's decision to import cotton from Uzbekistan.
This trade relationship benefits both countries by meeting the needs of China's textile
industry while generating revenue for Uzbekistan’s cotton sector.
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Results and statistics of the economic partnership. If we look at the statistics, in
2022 according to the United Nations COMTRADE database on international trade,
China became the second prime importer of Uzbekistan after Russia with an amount of
$11260.1 million, and China mainly imported mineral fuels, oils, and distillation
products with an amount of $1.07 billion. When it comes to cotton, China spent $261.51
million to purchase cotton products from Uzbekistan. Compared to 2011, rate of imports
increased by $1.473 billion in 2022. 1t is clear-cut that China has been importing more
natural resources year by year. According to the following statistics, in 2020, China
imported 1.62 billion dollars from Uzbekistan, which is 0.32 billion dollars less than the
import figure in 2013. The main reason for this is Covid-19. During this period China
was the epicenter of this disease, and because of this, China experienced a severe
economic downturn, which of course negatively affect the level of imports. Up to now,
the good relations between these countries benefit both countries from the economic and
financial side, because China is Uzbekistan's main technology equipment supplier. In
2023, Uzbekistan's trade turnover with China increased by 51.5% and amounted to 7
billion, while export amounted to 5 billion, and import increased by 75.2% to 3 billion
according to Embassy of the Republic of Uzbekistan in Malaysia. It can be seen that
Uzbekistan's export of natural resources to China is beneficial to both sides, and the fact
that both countries can buy the goods they need from each other is considered one of

the main factors of economic partnership [1].
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Import expenses of China from Uzbekistan [12].

China’s dominance in fdi: fueling Uzbekistan’s economic growth. When it comes
to FDI (Foreign direct investment), China is the major investor of Uzbekistan and
according to Uzbekistan’s Statistics Agency, in 2023 investments in the country’s fixed
capital amounted to $28.5bn, with the share of foreign investment and loans in fixed
capital reaching 53.4%. The largest part of foreign investments and loans came from
China (25.6% of the total) as it’s emphasized. Following that, Russia was in second
place (13.4%), Saudi Arabia was third (7.9%), followed by Turkey (6.4%), the United
Arab Emirates (5.8%), and Germany (4.3%). Since 2017, China’s investments in the
economy of Uzbekistan have increased 5-fold and reached billion. By the end of 2022,
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China’s investments amounted to economy by 0.67 billion (FDI — 9 million), in
January-September 2023, the total volume of Chinese investments in Uzbekistan
amounted to 0.22 billion (FDI — newscat= “economy” 01 billion). The areas of
investment cooperation are: energy, including renewable energy, oil and gas, chemical,
light, automotive, electrical engineering, construction materials production,
telecommunications, healthcare, pharmaceuticals, the agricultural sector and others. At
present, there are 2,125 enterprises with Chinese capital in Uzbekistan, which is 2.5
times more than 6 years ago. This represents 15% of the total number of all companies
with foreign capital present in Uzbekistan. In just 11 months of last year, 605 new
enterprises were created with the participation of Chinese capital. Such large Chinese
companies as Huawei, ZTE, Wenzhou Jinsheng Trading, JV Peng Sheng, Sinotruk,
Heng Bang Textile Central Asia and many others carry out their activities in the Uzbek
market [3].

Uzbekistan’s tech imports: China’s dominance in autos and mobile phones. When
we talk about technology, the country which firstly comes to our mind is China. This
country is widely exporting its various technological appliances to the number of
countries such as Uzbekistan. Uzbekistan’s growing appetite for Chinese autos has been
well documented. The imbalance also extends to consumer electronics, including
mobile phones. The Uzbek Agency for Statistics reported that the country imported 3.1
million mobile phones from China in 2023, far outpacing imports from other sources.
Vietnam ranked as the second biggest mobile phone supplier to Uzbekistan, shipping
276,800 units. Third was India, with 37,200 units shipped. The overall total reflected
13.7 percent growth in mobile phone imports over 2022 numbers. The top technological
imports of Uzbekistan are motor vehicles including parts and accessories with amount
of $1.28B and vehicles mostly including the electric cars ($1.12B) which was mostly
imported from China ($7.26B) [2].

Conclusions

In conclusion, the economic partnership between China and Uzbekistan has
solidified significantly, particularly in light of the increased trade and investment
activities observed in recent years. China's status as Uzbekistan's primary supplier of
technology and equipment, coupled with its substantial foreign direct investment, has
fostered a framework for mutual growth and development. The impressive 51.5%
increase in trade turnover in 2023, alongside a remarkable influx of Chinese capital into
various sectors such as energy and telecommunications, highlights the depth of this
collaboration. Additionally, Uzbekistan's rising import of Chinese technological goods,
particularly in the automotive and electronics sectors, reveals a growing dependency
that benefits both nations. As both countries continue to strengthen their economic ties
and explore new avenues for cooperation, they are well-positioned to enhance their
economic resilience and expand their influence within the region and beyond. This
evolving relationship signifies a critical step forward for Uzbekistan’s ambitions for
modernization and sustainable growth, charting a promising path for future bilateral
engagements.
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Annotatsiya. Ushbu magolada sotsiolingvistik kompetentsiya samarali mulogot va
pedagogik faoliyatning muhim elementi sifatida ko‘rib chigiladi. Sotsiolingvistik
kompetentsiyaning tuzilmasi tahlil gilinadi, bu madaniy an’analar va goidalarni
bilish, shuningdek, muloqot vaziyatiga garab nutgni moslashtirish gobiliyatini o‘z
ichiga oladi. Tadgiqot metodologiyasi, verbal kompetentsiya komponentlari va
ushbu kompetentsiyalarni rivojlantirishga hissa go‘shadigan ta’lim usullariga
alohida e’tibor qaratiladi. Ta’lim jarayonida texnologiyalarning o‘rni ko‘rib
chigiladi. Magolada o‘gituvchilar uchun madaniyatlararo mulogotning ahamiyati
ta’kidlanadi va interaktiv ta’lim usullaridan foydalanish bo‘yicha tavsiyalar
beriladi.

Kalit so‘zlar: Sotsiolingvistik kompetentsiya, kommunikativ kompetentsiya,
madaniyatlararo muloqot, verbal kompetentsiya, interaktiv ta’lim usullari,
ta’limda texnologiyalar.

AHHOTauuMs. B 1aHHOM cTaThe paccMaTpUBacTCd COLUMOJWHIBUCTHYECKAS
KOMIETEHIIUSI KaK BaXHBIM dJeMeHT J(OPEKTUBHOM KOMMYHHMKAIMM U
MeIarornuecKom JIEATSIILHOCTH. AHanu3upyercs CTPYKTypa
COLMOJIMHIBUCTUYECKOW KOMIIETEHIIMM, BKJIIOYAKOIIAsA 3HAHHE KYJIbTYPHBIX
TpaaUuLIMd W HOPM, a TAKXXE YMEHHUE aJalTUPOBAaTh PEYM B 3aBUCUMOCTH OT
KOMMYHHMKAaTHBHOM cuTyanun. Ocoboe BHUMAaHHUE yACISICTCS UCCICA0BATEIbCKOM
METOJ0JIOTHH, KOMIIOHEHTaM BepOaIbHOM KOMIIETEHIIMM, METOoJaM OOy4YeHHs,
CIIOCOOCTBYIOIIIMM ~ Pa3BUTHIO OTUX KOMIIETeHIIMH. PaccmarpuBaercss pon
TEXHOJIOTHUI B 00pa3oBaTeIbHOM Iporecce. B craThe moauepkuBaeTcsl BaXKHOCTh
MEXKYJbTYPHOU KOMMYHUKAIIUU IS TIE1ArOoroB U MpeajIaratoTcs peKOMEH AN
0 MCTIOJb30BAHUIO MHTEPAKTUBHBIX METOJI0B O0OyUCHHUS.

Knrwuegoie cnoea. Coyuonunesucmuyeckas KoMnemeHuyus,
KOMMYHUKAMUBHASL KOMNEMEHYUsL, MENHCKYIbMYPHASL KOMMYHUKAYUs, 6epOAIbHAs
KOMNnemeHyus, UHmepaKmugHole Memoowvl 00yYeHUsl, MeXHOJL0UU 8 00PA308AHUU.

Abstract. This article examines sociolinguistic competence as a vital element of
effective communication and pedagogical practice. It analyzes the structure of
sociolinguistic competence, which includes knowledge of cultural traditions and
norms, as well as the ability to adapt speech according to the communicative
situation. Special attention is given to research methodology, components of verbal
competence, and teaching methods that contribute to the development of these
competencies. The role of technology in the educational process is also considered.
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The article emphasizes the importance of intercultural communication for
educators and offers recommendations for using interactive teaching methods.

Keywords:  Sociolinguistic competence, communicative competence,
intercultural communication, verbal competence, cross-cultural skills, interactive
teaching methods, technology in education.

Introduction

Language serves as a vital means of communication and a powerful tool for forming
and sustaining social connections. When people meet in social settings, they often form
initial impressions of each other's background and social standing based on their speech.
These impressions may be accurate or misleading, but as the conversation progresses, a
deeper understanding of each participant emerges, shaping the social dynamics. As
Valentina Normuratova and Aisulu Kinzhemuratova observe, foreign languages were
traditionally studied in schools mainly for completing assignments and passing exams,
rather than for meaningful communication [1]. However, students now need to learn
languages for active use: to communicate effectively by choosing appropriate words and
styles, respond to changes in style and register, and understand jokes and cultural
nuances. In the context of globalization and increasing multiculturalism, the ability to
accurately interpret and use linguistic resources has become especially important.
People from different cultures often have varying speech norms and customs, which can
lead to misunderstandings and conflicts. Developing sociolinguistic competence
enhances understanding and respect for cultural differences, facilitating more
harmonious intercultural interactions. This aspect is particularly important for
educators, who must communicate effectively with students from diverse cultural and
social backgrounds. Unfortunately, as Omaggio correctly points out, sociolinguistic
competence is rarely treated as an independent topic or as an integral aspect of language
teaching, as instructors may feel uncertain about teaching the sociocultural aspects of
language due to perceived insufficient knowledge in this area [2]. It is essential to
recognize that classroom activities occur within the confines of four walls, in an
artificially created atmosphere, whereas sociolinguistic competence is better developed
through direct contact with native speakers of the language. Therefore, it is challenging
for teachers to teach or guide students in this area if they lack this knowledge
themselves. To address this situation, it is necessary to create conditions that allow
teachers to first acquire knowledge about various social situations, such as through
contact with native speakers, study abroad programs, or training by native speakers with
a focus on sociolinguistics.

Literature review

In the dictionary of linguistic terms, “sociolinguistics” (from the Latin soci(etas)—
society + linguistics) is interpreted as a branch of linguistics that studies the social life
of language and the conditions of its social development. This term derives from the
synthesis of sociology and linguistics. Sociolinguistic competence refers to the ability
to use a second language appropriately in various social contexts, taking into account
factors such as age, gender, status of participants, and the formality of the setting
“without this ability, even the most perfectly grammatical utterances can convey a
meaning entirely different from what the speaker intended” [3]. It is considered a crucial
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element of communicative competence, enabling individuals to organize their speech
activities in accordance with the sociolinguistic norms of a specific national linguistic
and cultural community. This competence encompasses several key aspects. First, it
involves knowledge and understanding of cultural traditions and norms associated with
language use. For example, certain cultures have specific politeness rules that must be
followed when communicating with different social groups. Second, it includes the
ability to adapt one's speech according to the communicative situation. This involves
selecting the appropriate style and register of speech and using various linguistic
strategies to achieve communicative goals.

Sociolinguistic competence also includes the ability to perceive and interpret
nonverbal cues and signals. Nonverbal communication plays a significant role in
interactions, and its meaning can vary greatly across cultures. For instance, gestures,
facial expressions, and body movements may have different meanings and
interpretations depending on the cultural context [4]. Understanding such differences
helps avoid misunderstandings and facilitates more effective communication.

Research on sociolinguistic competence focuses on two main aspects. First, it
explores sociolinguistic competence as a component of communicative competence,
encompassing both linguistic and pragmatic skills. Linguistic competence involves
knowledge of the language, its structure, and rules of use, while pragmatic competence
relates to the ability to apply this knowledge in real communicative situations. Second,
it considers sociolinguistic competence as part of sociocultural competence,
emphasizing the speech characteristics of people of different ages, genders, and social
classes. This includes studying how various social and cultural factors influence
language use. For example, researchers examine how gender differences are reflected
in speech practices or how social status affects the choice of vocabulary and speech style

[5].

Research Methodology

The research methodology for studying the incorporation of sociolinguistic
competence in language education can be approached using a mixed methods design
that combines qualitative and quantitative research techniques. Here is an outline of a
potential research methodology for this study.

Analysis and Results
CEFR in Sociolinguistically Oriented Learning

One of the primary goals of developing the Common European Framework of
Reference for Languages (CEFR) was to encourage language educators to reassess their
teaching methods by considering students’ needs, setting relevant objectives, and
tracking their progress. This framework advocates for an “action-oriented approach,”
[6] focusing on what learners need to achieve in practical communication situations.
CEFR provides clear guidelines for achieving different levels of language competence,
including skills in understanding and using language in socially relevant situations. This
contributes to a deeper understanding of cultural differences and helps students develop
the ability to adapt their speech according to context and audience.

According to CEFR, language instruction should encourage students to act in real-
life situations, express their ideas, and complete various tasks. For example, school
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students at the A2 level, according to CEFR, should be able to “communicate simply
and effectively using basic common expressions and adhering to basic communication
rules, engage in short social interactions, use polite forms of greetings and addresses,
and respond to invitations, offers, apologies, etc.” [7]. They should also be able to
understand the general meaning of what is said in everyday situations, adhere to basic
cultural norms, and convey essential information, provided that the speakers articulate
clearly in standard language and the student can request repetition and clarification.

Doesn’t matter what your level is in English language, but it is important to have
sociolinguistic competence to be confident while speaking. Incorporating interactive
games and small group work into the educational proces at school helps achieve learning
goals related to sociolinguistically oriented instruction. Integrating sociolinguistically
oriented exercises is crucial for developing students' sociolinguistic competence.
Regardless of students’ English proficiency levels, there are always opportunities to
enhance their socio-pragmatic use of the language. Bardovi and Harlig (1996) argue that
language knowledge does not always correspond to the ability to use it correctly in social
contexts, which requires the development of sociolinguistic competence [8].
Pedagogical Practice

An analysis of studies on sociolinguistic and speech competencies shows that these
competencies have mainly been studied as those acquired in the process of learning
foreign languages. Linguistic competence is defined as the ability to express speech
experiences, knowledge of the language basics, and the application of language units
and categories. Pedagogical communicative competence among students is formed not
only through pedagogical education but also through socialization. Bakum rightly
emphasizes this statement: “Such dual development underscores the comprehensive
nature of communicative competence among students” [9]. However, many universities
struggle to organize student exchange programs or invite foreign specialists to conduct
workshops. Therefore, including activities aimed at developing sociolinguistic
competence is critical for gradually increasing students' awareness of social and cultural
aspects. Nowadays, students often use digital materials that can provide authentic
contexts for learning and developing sociolinguistic skills, but improper use of these
materials can be harmful. Hence, teachers' important task is to analyze, evaluate, and
incorporate digital tools and social media into the educational process, as well as provide
students with opportunities for self-directed learning. Teachers should not only impart
knowledge but also act as mediators in the process of cultural exchange, helping
students develop sociolinguistic skills. This includes teaching an understanding of the
cultural and social contexts in which language is used and developing the ability to adapt
to different communicative situations. It is essential that future educators can effectively
use language to foster constructive and productive educational interactions.
Teaching Methods

Teaching sociolinguistic competence to students at the A2 level requires diverse
teaching strategies. Teachers should create a supportive learning environment that
encourages students to experiment with language and its use in various social and
cultural contexts. These can include interactive activities, role-playing games,
discussions, analysis of cultural texts and situations, and the use of multimedia
resources. Such methods help learners better understand and internalize complex
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linguistic and cultural concepts, developing their communicative skills in real
situations. Khalilova claims that “Interactive teaching methods promote deeper material
comprehension and critical thinking development in students” [10]. Interactive
methods, such as role-playing and simulations, allow students to practice their skills in
a safe and supportive environment. Discussions and group projects encourage the
development of critical thinking and teamwork skills. The analysis of cultural texts and
situations helps students better understand and appreciate the diversity of cultural
practices and norms. Here are some strategies that can be used:

1. Role-Playing Games

Role-playing games engage students in simulating real-life situations to practice
using language in different contexts. This strategy helps students develop their
sociolinguistic competence by allowing them to practice language skills in a safe and
supportive environment. For example, students might simulate a job interview, a
business meeting, or a conversation with a friend or family member.
Example: The teacher organizes a role-play where students simulate a job interview.
One student plays the role of the employer, and another plays the role of the job
candidate. They discuss typical interview questions and answers, including greetings,
introductions, and descriptions of skills and experience.

2. Real-Life Scenarios

Real-life scenarios involve students in problem-solving tasks, helping them develop
sociolinguistic competence in various social contexts. This strategy encourages students
to think critically and apply their language skills to solve problems, such as resolving
conflicts or making decisions.
Example: Students work in pairs to solve a real-life problem, such as deciding how to
handle a difficult customer at a store. They use appropriate language and politeness
strategies to resolve the situation, adapting their speech to the context.

3. Technology

Technology plays a significant role in the development of sociolinguistic
competence. With the help of multimedia resources, students can access authentic
materials, such as videos, audio recordings, and online forums, which provide exposure
to different languages, dialects, and cultures.
Example: The teacher uses a video clip from a foreign language TV show to demonstrate
how people from different cultures greet each other. Students then discuss the
differences and similarities in greetings and analyze the sociolinguistic norms behind
them.

4. Games

Games provide a fun and interactive way to practice sociolinguistic skills. By
engaging in games that require communication and negotiation, students can develop
their sociolinguistic competence while enjoying the learning process.
Example: The teacher uses a game like "Taboo" to help students practice using
alternative expressions when they cannot find the right word. Students must describe a
concept without using a list of forbidden words, encouraging them to think creatively
and adapt their language.
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Conclusions

In summary, the article emphasizes three key aspects of sociolinguistic competence
in pedagogical practice: 1. Essential for Effective Communication: Sociolinguistic
competence is crucial for effective communication, especially in multicultural settings.
Educators must understand and use language appropriately in diverse social and cultural
contexts to foster better interactions with students. 2. Development Through Interactive
Methods and Technology: The development of sociolinguistic competence can be
enhanced through interactive teaching methods, such as role-playing and real-life
scenarios, as well as the integration of technology. These approaches create engaging
learning environments that help students internalize cultural norms and linguistic
strategies. 3 Priority in Education: Given the increasing globalization and
multiculturalism, prioritizing sociolinguistic competence in education is essential.
Teachers should be equipped to guide students in adapting to different communicative
situations, preparing them for real-world interactions.
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Annotatsiya. Xorazm viloyati qadimdan o‘zining yam-yashil daryo vodiylaridan
tortib, qurg‘oqchil cho‘l kengliklarigacha bo‘lgan rang-barang va jonli manzaralari
bilan mashhur. Biroq, bu nozik muvozanat so‘nggi o‘n yilliklarda iqlim
o‘zgarishining kuchayib borayotgan ta’siri tufayli tobora muhim ahamiyat kasb
etmoqda. Ushbu ilmiy maqolada haroratning oshishi, yog‘ingarchilikning keskin
o‘zgarishi va iqlim bilan bog‘liq boshqa omillar ta’sirida Xorazmning tabiiy
mubhitining o‘zgarishi holati o‘rganiladi. Ushbu tadqiqot geografik ma’lumotlarni
har tomonlama tahlil gilish, ekologik tadgiqotlar va iglimni modellashtirish orgali
daryo vohalarining qisqarishidan cho‘llashgan hududlarning kengayishigacha
bo‘lgan mintaganing asosiy landshaft tiplarida kuzatilgan asosiy o‘zgarishlarni
aniglaydi. Biologik xilma-xillik, gishloq xo‘jaligi mahsuldorligi va mahalliy aholi
turmush tarziga ta’siri o‘rganilib, ushbu mintagada bargarorlikni oshirish uchun
magsadli moslashish strategiyalari zarurligini ta’kidlaydi.
Kalit so“zlar: 1qlim, landshaftlar, GIS, Suv, O ‘rta Osiyo.

AHHOTamus. Xope3Mckasi 00JIacTh M3[aBHA M3BECTHA CBOMMH KPACOUYHBIMHU U
APKUMH Tei3aKaMu: OT TMBIIIHBIX 3€JE€HbIX PEYHBbIX JOJUH JI0 3aCyILIUBBIX
MyCTBIHHBIX MPOCTOPOB. OIHAKO 3TOT XPYNKUK OallaHC CTAaHOBUTCS Bce Ooliee
BAXHBIM B TOCIEAHUE JCCATUIIETHS U3-32 YCWIMBAIOLIUXCS MOCJEICTBUMA
U3MEHEHUs KiIMMara. B JaHHOW HAydyHOW CTaThe PAacCMaTPUBACTCS COCTOSIHUE
U3MEHEHMS IPUPOAHON cpefpl XOpe3Ma B CBA3U C MOBBIILIEHUEM TEMIEPATYPHI,
PE3KUM M3MEHEHHEM KOJIMYECTBA OCAIKOB U IPYTUMHU (PaKTOpamu, CBSI3aHHBIMU C
knmumaToM. brarogaps BcecTOpoHHEMY aHanu3y TeorpauyecKkux JIaHHBIX,
HKOJIOTUYECKUM HMCCIIEJOBAHUSAM M MOJEIUPOBAHUIO KIIMMATa, 3TO UCCIIEI0BaHNE
OmpesesnsieT KIIOYEBble HM3MEHEHHUs, HaOMoJaeMble B OCHOBHBIX THIAX
JaHAIAPTOB PErHoHa: OT COKPAIEHUS PEYHBIX O0a3UCOB [0 PACUIMPEHHUS
OMYCTOIIEHHBIX TeppuTtopuil. M3yuaercs Bo3deiicTBUE HAa OMoOpazHOOOpasue,
IPOIYKTUBHOCTb CEJIBCKOTO XO3SIIICTBA M MECTHBIE CPEJICTBA K CYIIECTBOBAHUIO,
YTO MOJYEPKUBAECT HEOOXOAMMOCTh IIEJIEBBIX CTpaTeruil ajantauuu s
MOBBIILIEHUS YCTOMUYUBOCTU B 3TOM PETHUOHE.
Knrwoueswvie cnosa: Knumam, nanowagmot, ' UC, Booa, llenmpanvras A3us.

Abstract. Khorezm region has long been known for its colorful and vibrant
landscapes, from lush green river valleys to arid desert expanses. However, this
delicate balance has become increasingly important in recent decades due to the
increasing effects of climate change. This scientific article examines the state of
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change in the natural environment of Khorezm due to the increase in temperature,
sudden changes in precipitation and other climate-related factors. Through a
comprehensive analysis of geographic data, ecological studies, and climate
modeling, this study identifies key changes observed in the region’s major
landscape types, from the shrinking of riverine oases to the expansion of decertified
areas. Impacts on biodiversity, agricultural productivity and local livelihoods are
explored, highlighting the need for targeted adaptation strategies to increase
sustainability in this region.
Keywords: Climate, landscapes, Hydro Station, Water, Central Asia.

Introduction

Khorezm is an oasis in the north-west of Uzbekistan, bordering the Aral Sea and
located at the crossroads of Central Asia, characterized by a complex of diverse
landscapes. The Amudarya and its tributaries have long been valued for their fertile river
valleys containing oases that have flourished for thousands of years [1-5]. Along with
these lush, irrigated landscapes, Khorezm also features vast expanses of arid deserts and
semi-deserts with a unique collection of flora and fauna adapted to the region’s harsh
climate.

However, in recent decades, the delicate balance of Khorezm’s natural environment
has become more and more acute due to the increasing effects of climate change. Rising
temperatures, changing precipitation patterns, and other climate-related factors are
causing profound changes across key landscape types in the region, affecting
biodiversity, agricultural productivity, and local livelihoods [6-10].

This scientific paper presents a comprehensive assessment of the impacts of climate
change on Khorezm landscapes, using a range of geographic data, ecological studies,
and climate modeling to illuminate key trends and trajectories across the region. The
findings shed light on the complex interrelationships between climate, hydrology and
vegetation dynamics, highlighting the need for targeted interventions to enhance and
ensure the long-term sustainability of Khorezm’s diverse natural environments.

Research Methodology

In order to investigate the impact of climate change on Khorezm landscapes, this
study uses a multifaceted methodological approach that combines geospatial analysis,
field-based ecological studies and climate modeling [7, 8]:

1. Geospatial Analysis: High-resolution satellite imagery and aerial photography have
been used to map and monitor changes in land cover and vegetation dynamics across
Khorezm over the past three decades. Remote sensing data were processed and analyzed
using advanced GIS software to quantify changes in the spatial extent and characteristics
of key landscape types such as irrigated cropland, desert scrub, and riparian forest.

2. Ecological studies: Field-based ecological studies have been conducted to gain a
deeper understanding of remote sensing data and the effects of climate change on the
ground. Multidisciplinary teams of botanists, zoologists, and soil scientists conducted
detailed assessments of biodiversity, habitat condition, and ecosystem functioning in
key landscape units of Khorezm.

3. Climate modeling: Regional climate models were used to analyze Khorezm’s
future climate scenarios. These models were used to project potential future trajectories
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of temperature, precipitation, and other climate variables and to assess their impact
on the region’s landscapes and natural resources.

Incorporating these complementary methodological approaches, this study was able
to generate a comprehensive understanding of the ways in which climate change is
altering the landscapes of Khorezm from local to regional scales. The findings presented
here build on this robust, multifaceted evidence base to inform adaptation strategies and
guide sustainable management of the region’s natural environment.

Analysis and Results

Analyzing the impact of climate change on Khorezm landscapes reveals a complex
and multifaceted picture, where significant changes have been observed in the main
landscape types of the region.

Irrigated croplands and oases: the region’s fertile river valleys, the backbone of
Khorezm’s agriculture, are experiencing water shortages due to reduced snow cover in
the upstream mountain ranges and erratic rainfall. This leads to a reduction in irrigated
cropland and the gradual disappearance of once-thriving oases, with serious
implications for food security and rural livelihoods.

Desert and semi-desert landscapes: in contrast, Khorezm’s arid and semi-arid
landscapes are expanding, with desert scrub and bare soil encroaching on previously
vegetated areas [5, 8]. This desertification process is associated with rising
temperatures, reduced precipitation, and increased drought events-trends that are
expected to intensify in the coming decades.

Riparian and Wetland Ecosystems: the region’s riparian corridors and associated
wetlands are also experiencing profound changes with the drying up of once-perennial
waterways and the degradation of critical aquatic habitats. This leads to the loss of
biodiversity, disrupts the provision of essential ecosystem services and threatens the
viability of water-dependent livelihoods.

Taken together, these landscape-level changes indicate the profound and far-reaching
consequences of climate change for Khorezm’s natural environment. The research
highlights the need for targeted adaptation strategies to enhance resilience and protect
the region’s unique and irreplaceable landscapes in the face of accelerating climate
change.

Conclusions

The results of this comprehensive assessment show that Khorezm landscapes are
undergoing profound and multifaceted changes in response to the increasing impacts of
climate change. From the shrinking of river-fed oases to the expansion of decertified
areas, the region's diverse natural environments are facing increasing pressures that
threaten their long-term viability and the vital ecosystem services they provide.

These changes at the landscape level have far-reaching consequences for biodiversity,
agricultural productivity, and local people's livelihoods in Khorezm. The loss of
productive agricultural land, the degradation of critical aquatic habitats, and the
degradation of desert conditions all pose serious challenges to regional communities that
rely on the natural resources and ecosystem services supported by these landscapes.
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Addressing these challenges requires a multifaceted approach based on the best
available scientific evidence to develop targeted adaptation strategies. Key priorities
should include:

1) Strengthen water resources management to increase the sustainability of irrigated
agriculture and oasis ecosystems.

2) Implement sustainable land use practices to combat desertification and restore
degraded landscapes.

3) Protect and restore critical riparian and wetland habitats to protect biodiversity and
ecosystem services.

The research presented in this study contributes important insights to support the
conservation and management of Khorezm landscapes in the face of accelerating
climate change, and serves as an important basis for guiding these efforts.
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Annotatsiya. Maskur ishda 2-arilxinolin alkaloidi dubamini N-bromsuksinimid va
molekulyar brom bilan bromlash reaksiya natijalari berilgan. Dubamini N-
bromsuksinimid bilan reaksiyasi DMFA olib borib 78.4 % unum bilan
bromdubamin olindi. Lekin erituvchi sifatiga muzli sirka kislota ishlatib
molekulyar brom bilan reaksiya olib borilganda dubaminning bromgidrati olindi.
Sintez gilingan moddalarni tuzilishi 1Q, *H YaMR, 3C YaMR, Mass kabi fizik
usullar bilan isbotlandi.

Kalit so‘zlar: Xinolin, bromlash reaksiyasi, dubamin, elektrofil almashinish
reaksiyasi.

AnHOTauus. B ganHOi paboTe TpenCTaBlIEHbl pE3yJbTaThl  PEaKLHUH
OpoMHpOBaHUs 2-apWIXUHOJIMHOBOTO anKamouaa TyoaMuHa N-
OpOMCYKUMHUMHJIOM M MOJIEKYJISIpHBIM OpoMoM. JlyOaMuH B3auMOJEHCTBOBAI C
N-6pomcykuuaumuaoM B JIM®PA ¢ nonydeHuem OpomayOaMuHa € BBIXOJOM
78,4%. OpHako TIpM B3aUMOJICHCTBUM C  MOJEKYJSIPHBIM OpoMOM ¢
MCIIOJIb30BaHUEM JIEASTHOW YKCYCHOM KHCJIOThI B Kaue€CTBE PAaCTBOPUTENS ObLI
nostydeH ruapoopomus gydoamuna. CTpyKTypa CUHTE3UPOBAHHBIX BEIIECTB Oblia
JI0Ka3aHa ¢ TIOMOIIBIO TaKuX (pusHyeckux MeTonoB, kak UK, H IMP, 1¥C SIMP,
Macc.

Knwuesvie cnosa:  Xumonum, peakyuss — Opomuposamus,  peakyus
INEKMPOPDUNILHOLO 3aMEUeHUSL.

Abstract. The results of the bromination reaction of the 2-arylquinoline alkaloid
dubamine with N-bromosuccinimide and molecular bromine are presented in this
paper. Dubamine was reacted with N-bromosuccinimide in DMF to obtain
bromdubamine with a yield of 78.4%. However, when reacting with molecular
bromine using glacial acetic acid as a solvent, hydrobromide of dubamine was
obtained. The structure of the synthesized substances was proved by physical
methods such as IR, *H NMR, $3C NMR, and Mass.

Keywords: Quinoline, bromination reaction, dubamine, electrophilic
substitution reaction.

Introduction

The search and creation of various biologically active substances based on the
chemical modification products of substances extracted from natural sources is one of
the important directions of scientific research conducted by world scientists. Quinoline
alkaloids are found in many members of the Rutaceae family such as Dictamnus
angustifolius, Haplophyllum latifolium, Haplophyllum dubium, Haplophyllum
griffithianum. Quinoline ring heterocyclic compounds have antimicrobial, anticancer,
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antimycobacterial, anticonvulsant, and anti-inflammatory properties [1]. At the same
time, many scientists have observed in the results of their scientific research that the
presence of halogen atoms in quinolines increases their biological activity [2].

Bromination reactions of aromatic compounds such as KBr [3], AIBr;+KNOs [4],
HBr+DMSO [5], N-bromosuccinimide [6], molecular bromine (Bry) [7],
ZnBr,+Pb(CH3;COQO), [8] were carried out in the presence of reagents and thoroughly
studied, alternative reaction conditions were found, and approximate reaction
mechanisms were suggested. In recent years, N-bromosuccinimide and molecular
bromine (Br;) have been widely used to obtain many alkaloid brominated products [9-
13]. In the results of studies conducted by scientists around the world in 1986-2020 on
the synthesis of 2-aryl quinolines, 20-99 % of yields were synthesized from dubamine
[14-20].
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Figure 1. Schematic view of the reactions earlier done by abroad researchers [14 20].

However, its derivatives containing different functional groups were not obtained. In
our previous works, we nitrated dubamine under 3 different methods and provided
information on the biological activity of the products synthesized based on the obtained
nitro product [21-23].

Research Methodology

IR spectra were recorded from KBr pellets on a System Fourier spectrometer. PMR
and 13C NMR spectra were taken with TMS internal standard on the 8-scale on a Unity-
400+ spectrometer. Mass spectra were recorded on an Agilent Technologies 6420 triple-
quad LS/MS mass spectrometer. The course of reactions and purity of products were
monitored by TLC on Sigma-Aldrich Silufol L/W plates.

Bromination reaction of dubamine with N-bromosuccinimide. 0.185 g (1.03 mmol)
of N-bromosuccinimide was added in portions to a solution prepared from 0.2 g (0.8
mmol) of dubamine and 2.4 mL of DMF. The reaction was carried out at a temperature
of 50 °C for 6 hours until the initial substance dubamine was completely reacted. The
completion of the reaction was determined by TLC, and 30 mL of H,O was added to the
reaction mixture. When the resulting mixture was heated to 30-40 °C, it was observed
that the reaction product precipitated. The reaction mixture was then cooled to 10-15 °C
in an ice bath and the precipitate was filtered off and washed twice with 20 ml of cold
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water. The resulting precipitate was dried at room temperature and recrystallized in
alcohol.

Bromination reaction of dubamine with molecular bromine. 0.2 g (0.8 mmol) of
dubamine was dissolved in 1 ml of acetic acid (CH;COOH) and 0.05 ml (0.96 mmol)
of molecular bromine (Br) in 0.4 ml of acetic acid was mixed at room temperature. As
soon as the solutions were mixed, a precipitate appeared in the reaction mixture, and the
resulting precipitate was filtered off. The resulting precipitate was dried at room
temperature and recrystallized from alcohol. Melting point (M.p.) 214-215 °C.

2-(2'-Bromo-4',5'-methylenedioxyphenyl)  quinoline (bromdubamine 2).
Ci16H10NO2Br. M.p. 132-133 °C (methanol), R; 0.4.

IR spectrum (KBr, v, cm™): 2898, 1615, 1596, 1557, 1497, 1474, 1459, 1425, 1407,
1346, 1317, 1301, 1262, 1240, 1227, 1207, 1129, 1109, 1034, 936, 858, 845, 829.

'H NMR-spectrum (400 MHz, CDCls, 6, ppm, J/Hz): 6.03 (2H, s, 4-OCH,0-5'),
7.13* (1H, s, H-3"), 7.13* (1H, s, H-6"), 7.56 (1H, td, J=8.1, 1.1, H-6), 7.68 (1H, d,
J=8.5, H-3), 7.73 (1H, td, J=8.4, 1.4, H-7), 7.85 (1H, dd, J=8.1, 1.0, H-5), 8.15 (1H, d,
J=8.5, H-8), 8.18 (1H, d, J=8.6, H-4).

13C-NMR spectrum (100 MHz, CDCls, 8, ppm): 158.6 (C-2), 148.8 ( C-9), (C-147.9
(C-4"), 147.8 (C-5'), 135.8 (C-4), 135.1 (C-1"), 129.8 (C-7), 129.6 (C-8), 127.6 (C-5),
127.1(C-10), 126.8 (C-6), 123.1 (C-3), 113.2 (C-3"), 112.9 (C-2'), 111.4 ( C-6'), 102.1
(4’-O-CH,-0-5).

HR-ESI-MS: m/z "°Br-328.0264, 8!Br-330.0249 [M+H]*, calculated for
C16H11NO,Br : "Br-328.2700, 8'Br-330.2700.

Results and discussion

To continue our scientific research and search for biologically active substances with
low toxicity, the bromination reaction of dubamine was carried out with N-
bromosuccinimide and molecular bromine (Brz). When molecular bromine (Br;) was
used as a brominating reagent, bromohydrate of dubamine was obtained, and when N-
bromosuccinimide was used, 2-(2'-Bromo-4',5'-methylenedioxyphenyl) quinoline
(bromdubamine 2) was obtained (see in Figure 2).

HBr

l |

@ Brz CH3COOH N-bromsuksinimid @ o
0 O,
> DMFA, 50 °C, 6 Soat >
2 O

1° HBr [M+HBr79] m/z 329.0398 T9Br m/z = 328.0264  18:4%
[M+HBr 811 m/z 331.0370 81Br m/z = 330.0249

Figure 2. Schematic view bromination reaction of dubamine.

The bromination reaction of dubamine in DMF using N-bromosuccinimide was
carried out at 50 °C for 6 hours, and after the end of the reaction was determined by
TLS, it was possible to isolate bromdubamine 2 with a yield of 78.4%. However, when
the solution of dubamine in acetic acid (CH3;COOH) was reacted with molecular
bromine (Br,), a product with a melting temperature of 214-215 °C was isolated. But,
when comparing the NMR spectrum of the obtained product with dubamine 1, it was
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found that there are no mutual differences. After that, HBr was added dropwise to
the solution of dubamine in acetone, and the precipitated hydrobromide of dubamine
was filtered with 1-HBr and the obtained 1-HBr was recrystallized in alcohol. The
mixture of 1-HBr with the substance obtained under the influence of molecular bromine
did not experience depression at the liquefaction temperature (m.p. 218 °C). At the same
time, peaks characteristic of 1-HBr [M+HBr"®] m/z 329.0398, [M+HBr%] m/z 331.0370
were formed in the mass spectrum of the obtained substance. This indicated that
dubamine hydrobromide 1-HBr was obtained with molecular bromine.
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Figure 3. PMR spectrum of bromdubamine (2-(2'-bromo-4',5'-methylenedioxyphenyl)-
quinoline) 2

The structure of obtained bromdubamine (2-(2'-bromo-4',5'-Methylenedioxyphenyl)-
quinoline) 2 was determined using IR, mass, H and *C NMR methods.
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Figure 4. Mass spectrum of bromaubamine (2-(2’-bromo-4’,5’-
methylenedioxyphenyl)-quinoline) 2.

In the IR spectrum of substance 2, the absorption signals related to the valence
vibration of the C=C bond of the aromatic ring were observed in the region of 1596-
1497 cm. The formation of singlet signals characteristic of H-3’ and H-6' in its PMR
spectrum, the disappearance of doublet-doublet signals characteristic of N-2’ in the


http://khorezmscience.uz/

ELECTRONIC JOURNAL OF ACTUAL PROBLEMS OF MODERN SCIENCE, EDUCATION AND TRAINING. JULY, 2024-7. ISSN 2181-9750

dubamine molecule in the 7.62 regions, and the fact that the signal forms of the
remaining protons are similar to those of the original molecule indicate that the bromine
atom is in the 2’ state indicates its connection (See in Figure 3).

As a result of the placement of the bromide (Br) group in the 2’ position in the 2 $3C
NMR spectrum of the substance, the signal specific to the C-2" atom is 112.9 m.u. The
structure of the substance was proved based on the fact that it was observed in the form
characteristic of a quaternary carbon atom and that it was similar to the output areas of
other carbon atoms in the original dubamin.

In addition, "°Br-328.0264 and 8!Br-330.0249 [M+H]* signals characteristic of
bromine isotopes such as "°Br and 8!Br were observed in the mass spectrum of 2. This
indicates that one hydrogen atom in molecule 1 has been replaced by a bromine atom
(see in Figure 4).

Conclusion

The bromination reaction of dubamine alkaloid proceeds by the mechanism of
electrophilic exchange, and a monosubstituted product is formed. Due to the poor
solubility of dubamine hydrobromide in water and glacial acetic acid, bromdubamine is
not formed. In addition, acetic acid cannot be used as a solvent for the bromination of
compounds containing nitrogen in the heterocyclic ring.
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