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EVOLUTION OF SCIENTIFIC APPROACHES IN CONTEXT OF
STUDYING INTEGRATION PROCESS AS A FACTOR FOR ECONOMIC
GROWTH AND THREATS TO ECONOMIC SECURITY OF STATE

Jumaniyazov Nodir Kadamovich
PhD in economics, Administration of the
President of the Republic of Uzbekistan

uzculture@gmail.com

Annotasiya: Ushbu maqgolada integratsiya jarayonlari va ularning shakllanish
bosgichlari hagidagi nazariyalar va qarashlarning taragqiyot bosqichlari garab
chiqilgan. Shuningdek, integratsiya natijasida davlatlarning yutuqlari va yo‘qotishlari
giyosiy tahlil gilingan. O‘zbekistonning ochiq igtisodiy modelga o‘tish, mintagaviy va
jahon igtisodiy tizimlariga intgeratsiyalauvining imkoniyatlari asoslangan.

Kalit so‘zlar: jahon iqtisodi, intgeratsiya, savdo zonasi, erkin savdo zonasi,
bojxona ittifoqi, umumiy bozor, igtisodiy ittifog, igtisodiy syosat.

AHHOTaIII/Iﬂ: B cratne PaCCMOTPCHBI PAa3BUTUC TCOPCTUUCCKUX OCHOB U

B3I 0B HA MHTCTPALIMOHHBIC ITPOLCCCHI U OTAIIbl UX q)OpMI/IpOBaHI/ISI. A Takxe
IIPOBEICH CPAaBHUTEIBHBIN aHANN3 MPUOBLIEH U YOBITKOB TOCYJIApCTB B pe3yJbTaTe

uHTerpanuu. OO60CHOBAaHBI MPEUMYIIIECTBA Mepexoaa Y30eKucTaHa K OTKPBITON
MOJCIIA Pa3BUTHUA U HHTCTPAIUU PCTUOHAJIBHBIX U MUPOBBIX 9KOHOMHWYCCKHUX CUCTCM.

KaroueBbie cjoBa: MHUpPOBAad OSKOHOMHUKA, HHTCIpalnusa, 30Ha CBO60I[HOI7'I
TOPTOBJIM, TOPrOBasi 30HA, 30Ha CBOOOJHON TOPTOBIIM, TAMOXKEHHBI COI03, OOLIWMN
PBIHOK, YKOHOMHYECKUH COI03, DKOHOMMNYCCKAas IOJUTHUKA.

Abstract: In this paper looked through the development of theoretical
foundations and views on integration processes and their stages of formation. As well
as conducted a comparative analysis of gains and losses of states as a result of
integration. substantiated advantages to Uzbekistan transition to an open model of
development and integration of regional and world economic systems.

Keywords: world economy, integration, free trade zone, trade zone, free trade
zone, customs union, common market, economic union, economic policy.

Introduction. Integration processes at the present stage of development of the
world economy are an imperative for the formation of a qualitatively new institution
of interstate interaction aimed at joint search and adequate response to global
challenges and threats in order to ensure sustainable development and economic
security of countries. They help countries to combine their economic potential and their
overall role and place in world economic system. The largest international integration
associations include the North American Free Trade Agreement (NAFTA), the
European Union (EU), the South Asian Association for Regional Cooperation
(SAARC), the Association of Southeast Asian Nations (ASEAN), the Commonwealth
of Independent States (CIS), etc. They all differ in terms of the size of total GDP and
depth of integration processes.
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Literature review. Activation process of international economic integration
in Europe since 1950, led to its in-depth study by foreign scientists and economists.

Representatives of the neoliberal school V. Repke, M. Allais and others
understood integration as a process in which free competition operates formation of a
single market space on scale of several countries. The participation of state in
regulation of economic processes is limited to those individual spheres and industries
that by their nature can function only on the principles of a “centralized controlled
order” [1].

Since economic integration has both positive and negative consequences for its
participants (increased competition and possibility of ousting local producers from the
domestic market), it is a controlled process through which certain risks and threats to
the economic security of the state.

In studies of representatives of the market-institutional school of regional
economic integration theory B. Balassa, J. Weiner and G. Kremer, noted that solution
of the problems of smoothing the level of territorial and sectoral development,
regulation of the labour market and ensuring sustainable growth of national economy
are impossible without the active participation of the state in integration processes.
They considered foreign trade to be the basis of integration processes, without any
barriers for member countries, such as organization and collective protectionism.

The classical scheme, most fully reflecting the formation process and
development of regional integration was developed by B. Balass [2]. It consists of 4
stages, each of them includes, besides all the previous provisions, qualitatively new
ones, promoting the integration process to a qualitatively new level. At the initial stage,
the organization of a free trade zone, then a customs union, then an economic and
monetary union, finally, complete economic and political integration takes place.

It should be noted that in scientific literature not all researchers follow these
forms of integration and sequence. Some of them follow the point of view that at the
first stage of integration, a preferential trade zone is created, and then an economic
union is formed behind the common market, then a currency union, finally, a political
union. Based on this, the stages of economic integration can follow given order:
cooperation in the economic sphere, preferential trade zone, free trade zone, customs
union, common market and economic union.

An economic union is known as the highest form of economic integration based
on the formation of a common socio-economic space, with a single monetary,
budgetary, tax and foreign policy.

Since the traditional theory is unable to solve the problems caused by uneven
economic development, representatives of the neo-Keynesian theory R. Cooper, G.
Myrdal, J. Tinbergen et al. offered their point of view on the role of state in regulation
of integration processes. Considering the unconstrained movement of goods andfactors
of production is not only determinant of integration process, they substantiatedthe
important role of the political factor as well.

R. Cooper substantiated that in order to obtain benefits from international
economic interaction of integrating states, while maintaining the maximum degree of
freedom, it is necessary to coordinate their domestic and foreign policies in order to
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ensure the optimal combination of two possible alternatives for the development of
economic integration [3]:

Unification of states with the subsequent loss of their sovereignty and mutual
coordination of economic policy;

Integration of states with the maximum preservation of national autonomy.

The assignment of a part of sovereignty is the subject of heated discussions and
contradictions between integrating states, in terms of determining permissible limits
for delegating its economic and political component to collective use.

According to G. Myrdal, the development of integration requires not only free
competition, but also consistent measures from the side of countries to implement an
adequate socio-economic policy. Any national economy “will not integrated until all
opportunities are open to everyone, rewards for production and services are not the
same, despite racial, social and cultural differences” [4].

J. Tinbergen noted that the goal of economic integration is to remove artificial
barriers that restrain economic growth and form control devices that ensure the creation
of the institutional foundations of new economic space. Basing on the concepts of
“positive” and “negative” integration he introduced into scientific circulation, and
showed that negative integration is characterized only by simple elimination of barriers
to the cross-border movement of goods and factors of production, which contributes to
an increase in efficiency of the economy. Positive integration - provides formation of
institutional foundations that increase mobility of goods, services and factors of
production, which contributes to the growth of economic efficiency. Positive
integration identifies formation of institutional basis that increases the mobility of
movement of goods, services and production factors. Thus, the problem of integration
is an element of implementation of optimal economic policy [5].

Analysis and results. According to representatives of corporeality, transnational
corporations (TNCs) are capable of accelerating the process of regional integration,
which, being interested in the enlargement of markets and liberalization of economic
activities, ensure the rationality and balance of the development of world economic
links. By this way, TNCs form the basis for enhancing investment processes, structural
restructuring and modernization of production, which contributes to the diversification
of the range of commodity products based on international quality standards, renewal
of the consumer market and growth of export potential. The activities of TNCs provide
the adaptation of the national economy to world prices, use of modern financial
instruments and control devices, and accelerates the digitalization and implementation
of latest information technologies.

Conducted assessment of conceptual toolkit indicates that all theories of regional
economic integration distinguished mainly by dissimilar interpretations of the
integration mechanism. At the same time, the experience of regional economic
integration showed the presence of colossal difficulties in the formation of the
integration space and a different level of interest in the depth of this process, which
does not fit into the accepted schemes and theories.

In the recent years, the growth-integrated processes in world economy observed,
which is due to the transition to the “global stage” of development and regionalization
and integration. It is characterized by expansion and complication of economic
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interconnections and interdependencies, due to the formation of world market for
capital, goods, labour and services, also accompanied by certain risks that have a
political, socio-economic and environmental orientation. In terms of its main economic
parameters, the EAEU space meets the characteristics of a global region and in the
future, can become an integral part of the global integration system. Besides, it should
be noted that experienced a qualitative transformation from an internal mechanism of
interaction between individual subjects of the former USSR to the imperative of
building a qualitatively new economic space, in which new members of the global
Eurasian regionalization participate.

By joint efforts, uniting their resource potential, they are turning into new factors
in world economic policy. In this way, globalization is transforming the world
economic system, shaping a new architecture and defining its development in long
term, both globally and geographically and structurally.

In this regard, to ensure the country's economic security in the context of
integration, special imperatives are needed, including mechanisms: (1) deepening
economic relations with the EAEU member states, based on the corresponding internal
priorities of the state policy being implemented and (2) the competitiveness of products
of domestic manufacturers with high added value in the domestic and foreign markets.

Proceeding from this, the currently used toolkit for economic cooperation with
the member states of the Union is not effective enough, proceeding from a wider range
of tasks of social and economic development of Uzbekistan. Strategy of the state should
base on the legislative system that allows implementing the most important priorities,
intensifying the integration process and increasing its effectiveness on the basis of
harmonizing national interests of states, building real mutually beneficial relations that
provide for adequate mutual obligations and strict mechanisms for their
implementation.

Since at the present stage of development, the world economy is increasingly
becoming an integral and interdependent system, which is unfamiliar to the
mechanisms of autarchy and self-isolation, this makes it necessary to develop and
implement fundamentally new approaches in formation of international economic
relations, as well as interaction with international economic institutions.

At the same time, ensuring the economic security of country is a resulting
indicator of effectiveness of international economic integration, since it allows one to
give a real assessment of the qualitative and quantitative indicators of integration
capacity of the economic system [6, 7]. The first of them should include the level of
openness of the national economy, coverage of imports by exports, the balance of
foreign trade, the commodity structure of exports and imports, the share of foreign
direct investment in GDP.

Conclusion/Recommendations. Thus, the transition to an open model of
development and integration of national economy into regional and world economic
systems gives the following advantages to Uzbekistan:

- participation in the regional and international labour division by products with
high added value, produced on the basis of cooperation and the implementation of joint
investment projects and programs;
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- the formation of an adequate market infrastructure and mechanisms that
stimulate the development of a competitive environment, stock and banking and
insurance markets;

- reducing the burden on the national labour market through organized and legal
external labour migration, social protection of labour migrants;

- development of transport and logistics infrastructure, increasing
competitiveness of domestic products in foreign markets by eliminating barriers and
reducing the cost of their transit.
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BEHAVIOR AS AN ECONOMIC CATEGORY

Jabbarov Kamoliddin Yuldashevich
PhD in Economics, Associated Professor,
National university of Uzbekistan
Jabbarovky87@mail.ru
Annotatsiya. Maqola iqtisodiy hulgni tadqiq etishga bag‘ishlangan bo‘lib, hulq
kategoriyasini iqgtisodiy, sotsiologik va psixologik nuqtai nazardan yoritishga harakat
gilindi. Iqtisodiyot nazariyasi fanining predmeti cheklangan resurslar sharoitida
shasxning cheklanmagan ehtiyojlarini gondirish va resurslarni tagsimlashi uchun inson
igtisodiy hulgini tadgiq etish kun tartibidagi eng asosiy masala ekanligi igtisodiy hulgni
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kategoriya sifatida tahlili orgali ochib berildi. Magola so‘ngida olib borilgan
tadgiqot natijasida olingan xulosalar bayon etildi.

Kalit so‘zlar: iqtisodiy hulq, iqtisodiy madaniyat, igtisodiy tafakkur, ratsional
garor gabul gilish.

AHHoTanusA. CTaThsl MOCBSIIEHA SKOHOMUYECKOMY, COILMOJIOTHYECKOMY H
IMCUXOJOIrMYCCKOMY aHAJIN3Yy KaTCTrOpUH ITIOBCACHUA. Hpe):[MeT 3KOHOMquCKOﬁTCOpHH
BBIABHII ITOCPCACTBOM dHAJIM3da 3KOHOMHUYCCKOI'O ITOBCACHHUA KaK KaTCropuu, 4YTO
HN3Y4YCHHUC SKOHOMMHYCCKOIO ITOBCACHHA 4YCIOBCKaA MABJIACTCA OCHOBHBIM BOIIPOCOM
MOBCCTKM OHA OJIA YAOBJICTBOPCHHSA HCOT'PAHHUYCHHBIX HOTpe6HOCT€I71 YCJIOBCKA B
KOHTCKCTC OTI'PAHUYCHHBIX PCCYPCOB U PACIHPCACIICHUA PCCYPCOB. B KOHIIC CTAaTbH
MpCaACTABJICHBI PC3YJIbTAThI UCCIICIOBAHUA.

KiroueBble c¢j10Ba: >KOHOMHYECKOE MOBCACHUC, 3KOHOMHYCCKAA KYJIbTYypa,
9KOHOMHNYCCKOC MbBIIIJICHUEC, PALIMOHAJIbHOC ITIPUHATHC peHJeHHfI.

Abstract. The article is devoted to the study of economic behavior and attempted
to investigate by the category of behavior from an economic, sociological, and
psychological approach. The subject of economic theory has been revealed through the
analysis of economic behavior as a category that the study of human economic behavior
Is the most important issue on the agenda to meet the unlimited wants of the individual
and the allocation of resources in the context of scarce resources. At the endof the
article, the conclusions of the study are described.

Keywords: economic behavior, economic culture, economic thinking, rational
decision making.

Introduction. The implementation of a particular economic action in a society
is directly related to economic behavior. That is why for centuries the study of
economic behavior has caused a great deal of controversy among the scientific
community.

P. Heyne in his famous book "The economic way of thinking” provides very
important information about economic thinking. In particular, examining the
differences between other professionals and economists, he said, “Economists may not
always know world events better than practitioners such as managers, engineers and
mechanics. But economists are aware of the interrelationships between these events”.
He also says that "the science of economics allows us to see a wide range of complex
social relations in a consistent and logical manner" [1]. Predicting events is done by
studying a person's economic behavior.

Literature review. Because of the importance of the study of economic
behavior, a number of studies on economic behavior have been awarded the Nobel
Prize. In 1992 Gary Becker (b. 1930, USA) for “researching the problems of human
behavior and social relations from the standpoint of microeconomic analysis”, in 1996
William Vickrey (1914-1996, USA), James Mirrliz (b. 1936, UK) for “the contribution
to the development of the theory of behavior of economic agents in the context of
asymmetric information”, in 2002 Yilda D. Kahnemann, W. Smith for “research in the
field of decision-making and mechanisms of alternative markets" and in 2017 Yillard
R. Thaler for “contributions to behavioral economics" were awarded with Nobel prize.
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Analysis and results. So what is economic behavior, behavior in general?
From an economic, sociological and psychological point of view, the category of
behavior is slightly different. So we start by defining the word “behavior”.

Behavior is a set of actions of an individual. Behavior reveals the personality of
a person, features of his character, temperament, his needs and tastes; reveals his
relationship to objects and phenomena of the surrounding reality [2].

Depending on their emergence in different areas of life activities, behavior can
be divided into economic, domestic and occupational forms.

Usually in the science of economic theory, human behavior is studied in depth.
Because in the context of limited resources, the satisfaction of the unlimited needs of
the individual is regulated by economic behavior. This is evident in the scientific work
of economists.

Economic science is engaged in the study of the normal life of human society; it
studies the sphere of individual and social action, which is closely related to the
creation and use of the material foundations of welfare [3].

Economic behavior is the subject of all research and generalizations of economic
theory. The central place in all treatises on economic theory, with minor deviations, is
occupied by the same idea: all studies in the field of economics are aimed at analyzing
and predicting human behavior [4].

Economic science analyzes such basic categories as production, distribution,
exchange and consumption of material goods and services that are necessary for the
life of people. These categories generally describe the economic sphere of society [5].

Economic theory is a science that studies human behavior in terms of the
relationship between goals and limited means, which can have various uses [6].

The analysis of the main categories is based on the use of the following analytical
categories: resource constraints, costs, preferences and choices. These concepts are
structured within the framework of separate interrelated optimization processes at the
level of individual decisions and equilibrium at the level of the whole society [7].

Moving into the language of a researcher of human behavior, economists are
interested in how people use their limited resources to produce, distribute and exchange
goods and services for consumption, i.e. investigate the process of choosing between
alternative options for using scarce resources, methods of organizing resources, ways
of distributing wealth and rewards for economic activity [8].

With the introduction of the rules of a market economy into society, a significant
change in the structure of economic behavior was observed. These changes were
revealed in the researches of M. Weber and K. Marx.

According to M. Weber's concept, the social ethos is changing sharply, which is
manifested in various forms - in the formation of the ethics of entrepreneurship, the
spread of a "commodified" view of social relations, the habit of reducing the use value
to exchange value appears;

According to K.Marx's concept, new institutional (market) conditions of social
life emerge, in which contracting relations come to the fore, especially in the field of
labor recruitment, and the role of fixed capital increases significantly [9].

From the definitions given to the science of economic theory above, it is clear
that the study of economic behavior is very important in making rational decisions.


http://khorezmscience.uz/

ELECTRONIC JOURNAL OF ACTUAL PROBLEMS OF MODERN SCIENCE, EDUCATION AND TRAINING. NOVEMBER, 2021 -11/2. ISSN 2181-9750

G. Becker in his work "The Economic Approach to Human Behavior" writes:
"I am convinced that economic theory as a scientific disciplines most of all differs from
other branches of social science not in the subject, but in its approach. The core of the
economic approach, in my understanding, is formed by tied together assumptions about
maximizing behavior, market equilibrium and stability of preferences.... I have come
to believe that the economic approach is all-encompassing, it is applicable to all human
behavior" [10].

Economic thinking is a process of cognition by a person, a social group, society
as a whole, of economic reality, awareness of their place in economic relations and the
development on this basis of the principles of their activities [11].

Economic culture selects (rejects, preserves; accumulates) economic values and
norms necessary for the survival and further development of the economy, accumulates
standards of appropriate economic behavior, translates from the past to the present the
values and norms that underlie labor, consumption, distributive and other economic
actions and relations, renews the values and norms that govern the development of the
economy, being the reservoir from which new patterns of behavior are drawn [12].

Conclusions.With the help of the mentality of the nation and economic culture,
the economic thinking of individuals is formed, as a result of which the program of
economic behavior of the individual is determined and economic actions are carried
out. Not only economic factors, but also sociological and psychological factors should
be taken into account in rational decision-making in society.
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Annotatsiya. Ushbu maqgolada ekspert tizimidan foydalangan holda noaniq
ma’lumotlarni qayta ishlashga asoslangan soliqqa tortish tizimida samarali boshqaruv
garorlarini gabul qilishni qo’llab - quvvatlashni tashkil etish usulini tanlash tahlil
gilinadi.

Kalit so’zlar: soliq to’lovchi, fazzifikatsiya, defazzifikatsiya, xulosa, soliq
to’lovchilarni tagsimlash metodologiyasi, klasterlash usullari, ko’p o’lchovli
ma’lumotlar, Klaster tahlilining algoritmlari va usullari.

AHHOTanus. B maHHOW cTaThe aHANM3UPYETCd U OOOCHOBBIBACTCS BHIOOD
MCTOdAa OpraHu3alvi TOAACPIKKHU IPUHATHUA 3(1)(1)GKTI/IBHBIX YIIPaBJICHYCCKUX
peleHnii B CHCTEME HAJIOTO00JIOKEHUSI HA OCHOBE 00pabOTKH HEYeTKON MH(BOpMaIUH
C UCIIOJIB30BaHUEM BKCHepTHOﬁ CUCTEMBI C HCUCTKHUM BBIBOAOM.

KiroueBble cjioBa: HajgoromiaTenbluK, dazzudukamnus, aedazzudukaius,
BbIBO, MCTOHOJIOTHA PACIIPCACIICHUA HAJOTIOINIAaTCIbIINKOB, 3da/1a4a KJIaCTCpU3aluu,
MCTOAbI KJIIACTCPU3alINH, MHOTOMCPHBIC TAaHHBIC, aJITOPUTMBI U MCTOABI KJIIACTCPHOT' O
aHaJin3a.

Annotation: This article analyzes and substantiates the choice of a method for
organizing support to make effective management decisions in the taxation system
based on processing fuzzy information from using an expert system with fuzzy
inference.

Key words: taxpayer, fuzzification, defuzzification, inference, taxpayer
distribution methodology, clustering problem, clustering methods, multidimensional
data, algorithms and methods of cluster analysis.

Introduction. The development of the republic’s economy is associated with the
need for financial support for programs and strategies adopted in various fields, from
socio-economic to scientific and technical, which are financed from the state budget,
as well as from local budgets. Today, the tax system is not only a means of replenishing
the budget, but also the most important tool for regulating market relations. It is obvious
that the development of the state economy is impossible without the corresponding
development of the tax system. Thus, the strategic goal of the economicpolicy of the
state in general and tax policy in particular is to create a stable tax systemin the Republic
that would ensure a sufficient amount of tax revenues to the budgets ofall levels through
the formation of effective mechanisms for taxation of all categories of taxpayers, taking
measures to combat violations of tax legislation, as well as information support for the
process of making managerial decisions in the process of functioning of the tax system.

http://khorezmscience.uz 12
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Research Methodology. The main difficulty for tax inspectors is that most
of the parameters that characterize a taxpayer have a high degree of uncertainty and are
unclear. In this regard, when forming the correct set of solutions and choosing the best
from them, the main attention is paid to the processing of fuzzy information.

Fuzzy information processing methods depend on the nature uncertainties
reflecting the specifics of the subject area.

Uncertainty

I I
Physical uncertainty Linguistic
v v v v
Imprecision [ Accident ] Uncertainty of the Uncertainty in the
meanings of words meaning of phrases
Homonymy Fuzziness
A 4 \ 4 A A
Measurement Probability Fuzzy set theory Formal
theory theory grammar theory

Figure 1. Types of uncertainty and associated solution methods.

Due to the fact that the main processed information is the assessment of the
factors of the taxpayer’s activity, which in turn is transformed into linguistic
uncertainty, it is advisable to use the technology of fuzzy modeling, which makes it
possible to develop correct decisions.

The proposed technology makes it possible to form new information from the
data, which is of a qualitative and inaccurate nature. Which is the most promising in
the field of applied research and decision making in the description of technical systems
and business processes with uncertainty, where it is difficult to use traditionalmodeling
methods [1,2].

A fuzzy model is understood as an information-logical model of a system, among
the characteristics of which the type of uncertainty that occurs in the representation of
the structure or description of the behavior of the system is distinguished. Among them
are the following:

- fuzziness;

- ambiguity;

- incompleteness;

- inconsistency;

- ambiguity.

The subjectivity, uncertainty of the decision-maker can be modeled by the
membership function of the analyzed factor using an admissible set of values. Fuzzy
logic allows to form expert evaluations in some algorithmic form.

The main advantages of using fuzzy systems:

- operating with fuzzy input data;
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- fuzzy formalization and comparison of parameters for assessing indicators;

- conducting qualitative assessments of input data and output results with
appropriate handling of the degree of reliability of the data and their distribution;

- based on the principles of systems behavior, modeling complex systems and
comparative analysis with a given degree of accuracy.

Analysis and results. As part of research on artificial intelligence methods, we
have developed and widely used production systems for representing knowledge and
drawing conclusions in expert systems. Fuzzy inference is realized on the basis of fuzzy
production rules, which are close to logical models and allow to adequately represent
knowledge of experts in the field of study.

The process of building a production model consists of three main stages:

- fuzzification - a procedure for finding the values of membership functions on
the basis of ordinary initial data, in other words, an introduction to fuzziness;

- conclusion - the procedure for determining the degree of truth of conditions for
each of the rules of the fuzzy inference system;

- defuzzification - the procedure for finding the usual value for each of the output
linguistic variables (Figure 2).

X1 — Y/
X2 — 4 Fuzzification |—f Output |—— Defuzzification |——
i=1,N =1V

Xp — k=1,K

Figure 2. The structure of a fuzzy production model where, X1,X>, ..., X, - input

variables; Y;j - output resulting variables.

The inference stage is a procedure for obtaining fuzzy inferences based on the
application of fuzzy conditions. The components of this block are: a rule base, an
inference mechanism and a set of membership functions for each variable, where the
rule base is understood as a set of rules reflecting the logical relationships between
input and output variables, and the inference algorithm allows the selection of rules.

A finite set of rules for fuzzy productions is a base of rules for fuzzy productions,
the rules in which are consistent with each other regarding the linguistic variables used
in them, in the form «If A, then B» (or «IF A THEN B»).

The defuzzification stage consists in obtaining for each of output variables of a
quantitative value, which will subsequently be used by devices external to the system
of fuzzy inference. To obtain numerical calculations, the center of gravity method was
used:

7% %+ u(x)dx

— Jmin

fmax u(x)dx '

min

(1)
Where y — resulting variable; x — variable; p(x) — variable membership function x;
min and max — left and right boundaries of the interval of the crisp set of the output

variable.

http://khorezmscience.uz 14



http://khorezmscience.uz/

ELECTRONIC JOURNAL OF ACTUAL PROBLEMS OF MODERN SCIENCE, EDUCATION AND TRAINING. NOVEMBER, 2021 -11/2. ISSN 2181-9750

The stages discussed above are implemented using the Mamdani algorithm.
To organize support for making effective management decisions in the taxation system,
an expert system has been developed using a fuzzy inference system.

Creation of a methodology for the distribution of taxpayers by categories of
attention.

In connection with the growing need to analyze large amounts of information,
which has a subjective and objective nature and is associated with the solution of poorly
formalized problems of various natures, an active growth of new scientific directions
was required, among which is the method of data analysis [1].

Among the methods of intelligent data processing, clustering methods occupy a
central place, they are the most promising and most interesting for the study of
multidimensional processes and phenomena [3,4].

The task of clustering is to break down the investigated set X into several clusters
(subsets), the objects in which are more «similar» to each other than to objects from
other clusters, and the «similarity» in the metric space is determined through the
distance [5.6].

In clustering algorithms with each object X the vector of its characteristics is
identified X; = (x1 ,...,Xq), Where x;i , i1 =1,...,d presented as separate characteristics of
objects, and through d the dimension of the space of characteristics is determined.

Subset M = (X1, .....,Xy) consists of vectors of characteristics X; = (Xii,... Xig) and
is a cluster in which objects are close in relation to each other, the distance between
which is defined as D(Xi, X;), where X; and X; clustering objects [7-8].

Requirements for identifying clusters:

- each cluster should contain objects with similar values of properties and
attributes and be homogeneous;

- the set of objects should be distributed across all clusters;

- clusters should be mutually exclusive, in other words, each object should not
belong to two clusters at the same time.

In large sets of multidimensional data, algorithms and methods cluster analysis
are indispensable as tools for preliminary analysis [1]. For this reason, the method of
cluster analysis was chosen in the work to distribute taxpayers by categories of
attention. At the moment, there is no one-size-fits-all solution. clustering tasks are
characterized by the specifics of the area under study.

Due to the fact that, data on the activities of taxpayers act as the clustering object,
the corresponding requirements can be formulated that the method used must satisfy:

- ensuring a high dimension of the data space (taxpayers are described by a large
number of factors, therefore, the method must be adapted to work with a large
dimension);

- providing a large amount of data (information on the activities of taxpayers is
updated every reporting period, thereby increasing the database, so the method must
be scalable to work with a large amount of data);

- provision of a mixed type of measurements (the behavior of a taxpayer is
assessed by quantitative and qualitative characteristics, therefore it should be possible
to work with different types of measurements) [9].
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Conclusion: The performed classification of clustering methods made it
possible to determine the place in the classification of the information management
system in the tax service. The analysis of clustering methods made it possible to
determine the ways of solving the assigned research tasks and to confirm the possibility
of using the fuzzy clustering method to solve the problem of distributing taxpayers
according to the categories of attention.
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Annotatsiya. Maqolada talabalar jismoniy tarbiya jarayoni va ularning jismoniy
tayyorgarlik darajasini kuzatish orgali modul texnologiyalari asosida monitoring qilib
borish masalalari yoritilgan. Bu talabalarning jismoniy mashglar bilan shug’ullanishga
bo’lgan motivatsiyasini oshiradi. Bunday monitoring qgilish axborotni ishlab chigish va
uni vizuallashtirish bilan bog’lig bo’lib, axborot texnologiyalari va maxsus kompyuter
dasturlaridan foydalanish taklif gilinadi.

Kalit so’zlar: jismoniy tarbiya, jismoniy tayyorgarlik, pedagog, talaba, modul,
monitoring, testlash, texnologiya.

AHHoOTanusA. B crtaTtbe paccMaTpuBaeTcsi BONPOC O MOHUTOPUHIE YPOBHS
(1)1/131/1‘1601(0171 T'OTOBHOCTH U ITIpoLecCa (bHBH‘{CCKOI‘O BOCIIMTAHHA CTYICHTOB HAa OCHOBC
MO,IIYJIBHOI71 TEXHOJIOTHH. DTO 00CTOATEIHLCTBO CIIYKUT I TOBBIICHUA Y CTYICHTOB
MOTHUBallM1 K BbBIITOJIHCHUIO (bl/ISI/II{CCKI/IX yrIpEDKHE:HHfI. I[aHHLIﬁ MOHUTOPHUHT
HCIIOCPCACTBCHHO CBiA3aH C ITPOHCCCOM BI)Ipa6OTKI/I U BU3yaJIn3allin I/IH(l)OpMaHI/II/I,
9TO0 OOYCJIOBJIMBAET BHEAPCHHE HH(POPMAIMOHHBIX TEXHOJOTUM M CIEIHAIBHBIX
IIPOrPaMMHBIX 00ECIICUCHHI.

Kiarwu4eBble cioBa: Qusnueckoe BoOCIUTaHHE, (QU3NYECKas TOJITOTOBKA,
negaror, CTyacHr, MoayJjib, MOHUTOPUHI, TCCTUPOBAHUC, TCXHOJIOT'HA.

Abstract: The article reveals the issues of monitoring the process of students’
physical education and their level of physical fitness on basis of module technologies
by observing. This increases students ’motivation to train physical jerks. Such
monitoring is related to the development and visualization of information, and the use
of information technology and special computer programs is recommended

Keywords: Physical training, physical fitness, pedagogue, student, module,
monitoring, testing, technology.

Introduction. Physical education and sports play a key role in the
comprehensive mental, moral and physical development of the younger generation.
Therefore, the Law of the Republic of Uzbekistan "On Physical Culture and Sports"
states that "the main task of educational institutions is to maintain and strengthen the
health of students, the formation of their physical fitness and consciousness to
understand its vital need." Serious attention is paid to improving the education system,
educating the younger generation in our country who will ensure the development of
the country. One of the important steps in this direction is the adoption of the Law of
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the Republic of Uzbekistan dated September 23, 2020 No.ORQ- 637 "On
Education" [1, 2].

The necessary measures are being taken on current issues related to the
protection and strengthening of the health of students and the study of their physical
development in accordance with the requirements of this conceptual document.
Conditions are provided for the orientation of the educational process to health and the
implementation of healthy lifestyles is facilitated with necessary conditions and equips.
Much has been done underway to improve the medical and hygienic culture of students,
to accelerate their activity in physical culture and sports, to improve the organizational
and methodological aspects of the factors of formation of physical development and
fitness. In particular, the task is set to identify the existing problems in the field of
physical culture and sports, to determine the integration of science in the system of
training with the introduction of modern science and technology to provide the
continuity of the system of science, to ensure a strong connection between science and
educational practice.

The main content of the research. Regular pedagogical monitoring of the
physical and functional condition of young people in educational institutions is
recognized as very important, as it is considered as a key component of health and
functional status [3,4].

Therefore, a physical education teacher should be able to make timely
adjustments to the exercise process for a specific group of students based on the results
of testing students ’physical development, physical and functional readiness
throughout the entire study period.It makes possible to assess the effectiveness of the
physical education process and determine the qualitative characteristics of the physical
and functional condition and health of students in higher education institutions (HEIS)
only on the basis of regular observation and monitoring. The organization of such
monitoring should ensure comprehensiveness, structure, integrity and dynamism. It is
recognized that the process of physical education in higher educational institutions can
be more qualitative and effective only through the development and application of a
system for monitoring the physical and functional status of students [5,6].

The physical fitness of students, changes in the parameters of their physical
development and functional capabilities over the selected time (exact dynamics) should
be assessed in the process of monitoring. This ensures the objectivity of the evaluation
process. The students with low or average scores on the tests will have the opportunity
to get high marks in this case of monitoring, which will encourage the participants to
improve their physical condition, and increase the overall level of motivation to be
engaged in physical exercises. As a result, stratification of students into leveled groups
based on the results of monitoring as well as diagnosing students ’physical
development can be both a means of increasing the effectiveness of the physical
education process and a means of increasing motivation to engage them in physical
training process [7].

Organizing, conducting observation, monitoring, and the use of its resultsenables
planning and implementation of tactical and strategic measures to prevent andeliminate
adverse effects on the physical and functional condition of students observedin the
training process. Such side effects are characterized by an increase in the tension
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of the nervous system and decrease in mental abilities, as a result of increased
intensity of the training process, a constant lack of physical (movement) activity of
students may upsurge.

Based on the results of testing in the framework of pedagogical observation and
monitoring, the following measures can be taken:

- comparative study of the degree of physical and functional training ability of
students individually and in certain leveled groups;

- selection of groups for training in this or that type of exercise;

- Realization of objective and operative control of the process of physical
training and its results;

- identify the advantages and disadvantages of the tools used, methods of training
and forms of the organization of physical training;

- formation of reasonable and optimal plans for individual and group lessons.

Admittedly, the process of monitoring and assessing students ’physical
development, physical and functional readiness, should probably be built on changes
in the growth of individual parameters rather than comparing some test results with
normative indicators.

Analysis and results. Monitoring in physical education and sports combines the
processes of diagnosis, assessment and forecasting of the pedagogical process, and
participates in the process of improving the physical development, functional status
and physical fitness of students as a basis for action to develop and manage it. The
results of pedagogical testing are the basis for assessing the level of efficiency and
quality of this process figure 1.

The implementation of high-quality monitoring should ensure the uniformity of
criteria and methods of assessment of physical and functional condition, and the
creation of an information space, which ensures the exchange of information and
allows to make certain management decisions at all levels of the physical education
process (from individual to administrative).

Studying the main action guality degree of
development of stucdents

Making amendments to the phiysical education
process and students’ physical condition,
OrgamiZzing test nssessment

Monitoring the process of , Creating information base using test results
physical training (ubserving their dynamics)

Designing teaching rechnologies and taking the
information into

Collecting, sanlyzing and storing the accessed
mformation

Figure 1. The scheme of observation and monitoring the process of
physical training of students
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It is also noted that monitoring is the most effective tool for observing, analyzing
and controling the physical and functional condition of students. It allows to minimize
and eliminate some of the negative consequences of the intensive learning process, as
well as to increase the effectiveness of the means, methods and methodological
approaches used in the process of physical training.

In general, pedagogical monitoring is an important component of the
pedagogical process and any activity within it, it has goals, objectives, principles,
structure and means. The main purpose of pedagogical monitoring in physical
education is to justify the diagnosis and management decisions, to change the content
of teaching materials quickly, to obtain information to be used, and to make
adjustments to the means and methods of the training process further,

Consequently, the main tasks of monitoring are:

- to determine the relationship between the parameters of physical development,
physical and functional state of students and the conditions of the educational process;

- forecasting the parameters and dynamics of all aspects of the physical and
functional condition of students;

- substantiation and selection of tactical and strategic measures to correct the
drawbacks in the learning process and the physical condition of the participants;

- providing all subjects of the pedagogical process with the information of
complete and objective results of monitoring.

Monitoring, like any pedagogical process, is carried out within certain rules and
requirements and should be conducted in accordance with clear principles. The
principles of pedagogical monitoring include the followings:

- suitability of monitoring tools and instruments to the main tasks of physical
training;

- providing practical direction of monitoring aimed at achieving a higher level
of health, movement skills and abilities, physical development, a high level of physical
and functional fitness;

- conformity of test conditions, structure and load value to individual-typological
characteristics of students and specific features of their future professional activity.

Monitoring the dynamics of the physical and functional condition of students
should be carried out in an organizational step-by-step manner, which provides for the
following:

- selection of appropriate and common placement tests that help to assess the
level of development of basic action skills of students;

- organization of testing and determination of the order of all activities;

- creation of an information base of test results (it is mandatory to monitor their
dynamics);

- collection, analysis and storage of information obtained;

- providing all subjects of the process of physical education with information;

- development of measures to amend the means and methods of physical
education and increase its effectiveness.

Thus, the organization and implementation of monitoring of any process in
modern conditions, especially multifactorial and multifaceted monitoring, must
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include the use of certain automation tools, because such monitoring is associated
with the development and visualization of the information.

For this purpose, a number of information technologies, the use of special
computer programs are recommended.

Henri Fayol highlighted the functions (tasks) of professionals having looked
through the process of training future professionals who are not specialized in physical
training. They are placed in the following order in the form of a hierarchy: 1) planning;
2) organization; 3) motivation; 4) control; 5) correction and coordination. By following
these functions, the educator participates as the subject of management and the student
as the object. The pedagogue should know exactly what results he will achieve in case
of properly planned and organized the educational process, while organizing the
process of training these non-specialists. At the same time, it is necessary to take into
account the motivational aspects of students' learning activities, using the principles of
awareness and activism. A diagnostic apparatus should be developed to assess the
results of further training and, if it is necessary, to make adjustments to the training
programs and to coordinate the activities of all management entities and facilities (by
monitoring the status of trainees).

It can be concluded that in this management cycle, serious attention is paid to
diagnosis and control.

The following degrees of training levels are checked in the organization of
complex control over the physical abilities of trainees:

1. Integral, it shows the overall effect of the functional state of the organism.

2. Complex, it represents one of the functional systems of the organism under
study. 3. Stratified, it represents only one feature of the physical system.

4. Unique, it reveals one particular property, one size, of the organism system.

Conclusion. In the process of physical education, the indicators of physical and
functional fitness are studied and monitored. In the organization of complex control it
IS necessary to have a clear idea of what factors and indicators are of leading
importance to ensure high physical performance. It allows for the stratification of key
parameters that have a major impact on physical performance as well as the final result.
Therefore, a similar approach can be proposed for the stratified observation and
monitoring of physical fitness indicators of future specialists of universities that are not
specialized in physical education.
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Abstrakt. Magolada kompetensiyaga asoslangan yondashuv asosida
tayyorlanayotgan oliy ta’lim muassasalari bitiruvchilarining kompetentsiyalarini
miqdoriy baholash muammosi ko‘rib chiqiladi. Menejment yo‘nalishi bitiruvchilari
guruhida algoritmni sinovdan o‘tkazish bilan bo‘lajak kadrlar malakasini kvalimetrik
baholashning innovatsion metodologiyasi ishlab chiqildi.

Kalit so'zlar. Bitiruvchilarni migdoriy baholash, kvalimetriya, uzluksiz ta'lim
paradigmasi, kompetentsiya, kompetentsiya yondashuvi, asosiy ko'nikmalar, ish
beruvchi, metodologiya, ta'lim koeffitsienti, chegara va nominal giymatlar usuli.

AHHOTanus. B cratbe paccmaTpuBaercs npodieMa KOJIMYECTBEHHON OLIEHKH
KOMHeTeHHI/Iﬁ BBIITYCKHHUKOB BBICHINX yLIe6HI>IX BaBeI[eHHfl, O6yanOHII/IXC$I Ha OCHOBE
KOMIIECTCHTHOT' O nmoaxozaa. Pa3pa60TaHa MHHOBAIlMOHHAas METOAHUKA
KBaJIMMETPUYECKOM OIEHKH KOMIMETEHIIMI OyAyIINX KaJpoB C anpodalueit aropurma
Ha IpyIIe BEIMYCKHUKOB YIIPaBICHYESCKOI0 HAaIIPaBJICHUS.

KuaroueBbie cioBa. KonmdecTBeHHas OLCHKA BBLIITYCKHHUKOB, KBAJIMMCTPHA,
napagurmMa HENpepbIBHOIO 00pa30BaHUs, KOMIIETEHTHOCTh, KOMIETEHTHOCTHBIN
noaxo, 0a30Bble HABBIKU, pa00OTOAATEIb, METOI0J0THS, KO3 dUIIMEHT 00pa3oBaHusl,
MCTOA IIPCACIbHBIX U HOMHUHAJIbHBIX 3HA4YCHUM.

Abstract. The article discusses the problem of quantitative assessment of the
competencies of graduates of higher educational institutions, trained on the basis of a
competency-based approach. An innovative methodology for qualimetric assessment
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of the competencies of future personnel has been developed with the testing of the
algorithm on a group of graduates of the management direction.

Key words. Quantitative assessment of graduates, qualimetry, continuous
educational paradigm, competence, competence approach, basic skills, employer,
methodology, education coefficient, method of limit and nominal values.

Introduction. Currently, qualimetric methods for assessing personnel by an
employer are widely used in order to develop or form certain competencies in him.

But our task is to prepare graduates of higher educational institutions under the
order of a specific employer, which is at the forefront of the competence-based
approach.

Thus, in this article we have to study the possibility of using qualimetric methods
for assessing the competencies of graduates of higher educational institutions in order
to establish their compliance with the employer's requirements.

Literature Review. For the first time the term qualimetry as a science appeared
in the article "The Science of Measuring Product Quality" published in the journal
Standards and Quality in 1968 as a result of the work of a creative syndicate of people
of different specialties and interests working in various sectors of the economy. G.G.
Azgaldov, being a military engineer, studied the problems of assessing the
effectiveness of the construction of structures and facilities. Doctor of Economics A.V.
Glichev worked for a long time on the problem of economic evaluation of aircraft and
dealt with the problems of economics of product quality. Engineers 3.N. Krapivensky,
Yu.P. Kurachenko and D.M. Shpektorov - developed the issues of a comprehensive
economic assessment of improving the quality of cars and motorcycles, being car
manufacturers.

V.P. Panov worked on the creation of automated planning and control systems
for large complexes of development work and studied the problems of assessing the
effectiveness of improving product quality. M.V. Fedorov worked on assessing the
quality of products from the standpoint of technical aesthetics.

Without limiting the generality, it can be argued that all these specialists at the
same time came to the conclusion that then a new independent branch of scientific
knowledge began to form - the science of measuring product quality - which they
proposed to give the name qualimetry [7].

Our task is to consider the possibility of applying the qualimetric methodology to
solving the problem of assessing the professional competencies of graduates of higher
educational institutions in accordance with the requests of employers.

In our research, we rely on the experience gained as a result of the work of the authors
Shvets V.E., A.B. Moller, O. N. Tulupova, A.S. Limareva, D.V. Navarova, E.
Solovyova and others [8-11].

Research Methodology. In order to form a skill, it is necessary to acquire
knowledge that has to be worked out in practice. Knowledge is information that we
receive from various sources of information and remember for ourselves. An attempt
to apply knowledge in practice gives the first unexperienced experience, which is a
skill.
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As for the skill, it will be formed when the skill comes to automatism. There
Is a so-called "core" of common skills, at the center of which are "Basic skills" used in
any activity in the modern world, for example, the ability to read, write and count.

All modern people, regardless of the world of work, possess such skills, but
today this is no longer enough.
So, let us single out a number of "basic skills" and the so-called competencies of
university graduates that will be in demand in any field of human activity in the context
of the globalization of the labor market (Table 1).

Table 1
Basic Competencies of Graduates of Higher Education Institutions
Ne Basic Competencies Role
1 | Concentration and They help to cope with information overload
attention management and manage complex equipment.
2 | Emotional literacy. Helps to preserve oneself and interact with

others through emotion, empathy and empathy.
What is nonviolent communication and how to

use it

3 Digital literacy. Helps to work in a digital environment. Digital
literacy will be just as important as writing and
reading skills.

4 | Creativity It helps to think outside the box, to create

something new in the conditions of automation
of routine work.

5 | Learning ability / Helps you learn throughout life and
Self-study (skill). independently master skills in a rapidly
changing world.
6 | Cross functionality Ability to work at the junction of two or more

areas. Helps to be out of competition in the
labor market.

The traditional utilitarian industrial educational paradigm covered the population with
education to prepare for the future life, and the modern integral paradigm, the transition
to which we will not bypass, presupposes the education of people throughout their life
- this is a continuous paradigm. In addition, it makes no sense to expand educational
programs at the university, including more and more knowledge, skills and abilities.
Because, most of the skills of specialists in a "complex™ workplace are unique highly
specialized skills. They are used by one or more employees in each enterprise or in the
entire industry.

Due to current trends, employers have revised the requirements for applicants, the
demand for cross-functional specialists has increased. A cross-functional specialist
develops a career along a path that either no one has followed before, or a very limited
number of people have followed. Therefore, it is important to plan your career and
develop professional competencies around related areas in order to be out of
competition. To do this, you need to determine what competencies to develop, for what
purpose and thanks to what resources. Careful planning of your career will allow you
to stand out in the labor market, qualify for a high level of income and avoid emotional
burnout. To quantitatively assess the quality of professional competencies acquired by
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a graduate of a higher educational institution, you can use the methodology of
qualimetry (from the Latin "qualis" - what quality and the Greek "metreo" - to measure,
measure) - a scientific discipline in which the methodology and problems of complex,
quantitative assessment are studied the quality of objects of any nature: animate or
inanimate, objects or processes, products of labor or products of nature that have a
material or spiritual nature. The object of qualimetry is the study of the principles and
methods of quality assessment, and the subject is the totality of the properties of objects
and processes that make up quality, with which a person contacts in his practice.
Qualimetry is usually subdivided into theoretical, which studies the problems of quality
assessment in general, and applied, which considers the issues of measuring quality in
relation to specific objects.

Qualimetry as a science is in its infancy, which explains the lack of consensus on
a number of issues.

Being to a large extent a scientific discipline of an interdisciplinary nature,
Qualimetry on many issues merges with specific engineering disciplines:
standardization, metrology, economics, organization of production, law, psychology,
etc., and its apparatus includes a whole group of mathematical theories [6].

METHODOLOGY FOR ASSESSING THE QUALITY OF COMPETENCES
ACQUIRED BY GRADUATES

To ensure the planned effectiveness of the quality management system, the level
of qualifications of university graduates must meet the high requirements of the level
of mechanization and automation of production, informatization and computerization
of all spheres of the economy and labor. According to the requirements of international
standards, personnel is a strategic resource in the quality management system, and the
factors influencing the provision and improvement of the quality level are social.
Accordingly, the joint task of universities and employers is the problem of reproducing
the intellectual potential of human resources that meet the requirements of the labor
market.

Analysis of the existing complex indicator of competence for employees of higher
educational institutions and the results of an expert survey, a new criterion of
competence was obtained for assessing the level of qualifications of graduates in a
certain area of the economy, for example, management [1-4].

Quantitative indicators can be used as criteria for assessing the quality of
vocational training of graduates.

Practical implementation implies a simplified approach, when qualitative
assessments of the labor potential of graduates are limited to data reflecting the
educational and qualification levels, the availability of special vocational training and
its duration.

One of the options for the system of indicators of the labor potential of graduates
Is the use of an assessment of the complex indicator of the graduate's competence.

This indicator allows a comprehensive approach to assessing the competence of a
university graduate, taking into account individual characteristics.

The proposed methodology involves calculating the cumulative effect of the
corresponding indicators or competency criterion as the sum of the Keq, education
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coefficient - the average score acquired at the university of education, and the
cumulative effect of the corresponding indicators in the form of their product:

K=[T1 K

For example, to assess the competencies of a graduate of a higher educational
institution in the direction of management, consider the basic competencies proposed
in this article above: K; - concentration and attention management, K, - emotional
literacy, Ks - digital literacy, K, - creativity, creativity; Ks - ecological thinking; Ks -
cross-cultural; Ky - the ability to learn / self-study; Ks - cross-functionality, etc.

Of course, the list of features can be expanded and this technigue can be applied
in various fields, including production, but for simplicity, we will focus on eight basic
features. Obviously, the coefficient of formation of Keqy, unlike other coefficients, does
not change over time.

K= Kedu"'l_[ln:l Ki (1)

This technique allows you to assess several factors of a graduate's competence. In
this case, the possible lack of one indicator is compensated by another, higher one. The
criteria are assessed according to a five-point system. To evaluate each criterion, the
result of a psychological test is used.

From the point of view of the practical implementation of this technique, its
adaptability to solving certain problems is essential. For this, depending on the
requirements of a certain employer, he can independently assign the values of the
significance coefficients or the weight of each criterion x;, i = 1, .., n, based on the
needs of the enterprise. The methodology described in (1) does not provide for a
differentiated recruitment for specific personnel. Therefore, we have

xi=1 ,1=1,..,n (2)

If we add additional competency criteria for management personnel, for example,
those given in Table 1, then this qualimetric method will allow us to differentiate the
level of training of a graduate in the field of management - from a performer, a middle
manager to a manager. Taking into account the weights, the coefficient of competence
takes the form:

Kik=K1x1 Kz X2K3 X3.. Kn Xn (3)

Qualimetric assessment of the competence of graduates is carried out on the basis
of a differential method to determine the relative indicators of the competence of a
graduate. With regard to graduates, it shows how the actual level of competence relates
to the baseline, which in this case is considered as required:

In order for the employer to independently select the required personnel from among
the graduates, it is necessary to simplify the determination of the significance

coefficients. For thnig)purpose, the method of limit and nominal values was applied:
1 —

xi=_ 140, (a)

s 1/(Q"—Q )
i=1 i i

where Q- is the nominal value of the indicator Q; , Q!m- limit value of the indicator
L l

Qi . In our case, the limit value is 5. The nominal value is set by the employer in
accordance with the qualification requirements for a particular position. In this method,
the complex value of the competence coefficient does not change, since the condition
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()

Yisq xi=1

Let us consider this method in relation to the assessment of the qualifications of
graduates of a higher educational institution according to the requirements of a
particular employer. With regard to personnel, it shows how the actual level of
competence relates to the baseline, which is considered here as required:

Cli=’;#lf'7 (6)

where P; — the current value of the integrated indicator of competence. Competence
level (P8) we define from the condition that all coefficients correspond to the base
value, that is, equal to 3:

(P7)=3+3°=3+729=732
The qualimetric assessment of the competence of a graduate of a higher educational
institution according to formula (6) means the degree to which the graduate reaches the
minimum level of competence. Here, in relation to the graduate, it shows how the actual
level of competence relates to the basic or acceptable level of competence of the
graduate (Table 2).

Table 2
Qualimetric assessment of the competence of a graduate of a higher educational
institution

Relative indicator | The base value of The best value of the | The maximum value of the
of graduate the indicator of indicator of relative indicator of the
competence competence competence graduate's competence

gi=—" P7=732 pmax =15625 q =P, =21,34

P7 L t i v

Analysis And Results. According to the proposed method, a qualimetric
assessment of the competence of graduates in management was carried out. Selected
assessment results for graduates of one direction are shown in Table 3.

Table 3

Qualimetric assessment of the competence of graduates in management.

Graduate’s FNS Keaw | K1 K> K3 Ky Ks Ks K« Qi
Ivanov I.1. 3,50 | 4,40 | 3,00 | 3,30 | 1,00 | 2,70 | 3,33 | 92,51 0,12638
Ivlev K.I. 4,10 | 1,00 | 2,50 | 3,40 | 3,76 | 3,30 | 3,70 | 394,33 0,538702
Petrov P.P. 4,20 | 3,75 | 1,00 | 1,00 | 3,00 | 3,10 | 2,75 | 100,10 0,136749
Platonov A.R. 3,75 | 350 | 3,30 | 3,40 | 3,00 | 3,20 | 3,00 | 1134,72 1,550164
Kostalevsky I.G. 3,90 | 4,00 | 3,50 | 4,00 | 3,40 | 2,00 | 2,00 | 765,5 1,045765
Bolgarov V.I. 4,20 | 3,60 | 3,40 | 3,00 | 3,00 | 2,00 | 3,20 | 709,22 0,96888
Plotnikov M.M. 465 | 3,70 | 2,50 | 3,60 | 3,10 | 2,60 | 3,00 | 809,84 1,106339
Volkov O.l. 460 | 4,20 | 3,80 | 3,75 | 3,80 | 4,00 | 4,10 | 3734,45 5,101708
Kharisov M.A 485 | 4,00 |4,10 | 4,00 | 4,80 | 4,75 | 4,80 | 7184,11 9,814358
Vragov V.A. 485 | 4,30 | 4,40 | 4,30 | 4,70 | 4,50 | 4,70 | 8092,04 11,0547
Arithmetic mean 426 | 3,64 | 3,15 |3,37 | 3,35 | 4,21 | 4,45 | 2301,68 3,14

A general analysis of Table 3 allows us to draw conclusions:
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- 3 out from of 10 graduates have a level of competence corresponding to the
basic;

- the highest value of the relative indicator is 11.05, which corresponds to 51.7%
of the maximum possible value of the indicator.

The lowest values have the coefficients of emotional literacy K> and K —
creativity.

Therefore, during the period of study, it is worth paying more attention to
increasing the level of emotional literacy, the development of creativity and creativity.

Assessment of the competence of graduates in the described way allows you to

determine the adequacy of qualifications for the purpose of their successful
employment [14-17].

Conclusions. Thus, when assessing the competence of graduates of higher
educational institutions on the part of the employer, several factors are taken into
account, as a result, the lack of one indicator is compensated by the high level of
another. The described technique has the following properties [18-20]:

- adaptability, which allows you to set the value of indicators depending on the
required competency requirements;

- ease of implementation, the ability to take into account a complex of factors
without time-consuming operations using a single numerical value based on
documents, which allows you to objectively compare graduates in accordance with the
requirements of the employer;

- compliance with international standards for the quality management system.
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Annotatsiya: Talabalar o’yin o’ynash orqali ruhiyati ko’tariladi. O’yinlardan
foydalanish, aynigsa madaniyatlararo o’yinlar yoki mashg’ulotlar o’quvchilarning
kayfiyatini ko’taradi va darsga bo’lgan qizigishini oshiradi, hatto tortinchoq ya
uyalchan o’quvchi ham o’yinli darslardan keyin faol bo’lishi mumkin. Talabalar
madaniyatlararo tadbirlarni o’ynashda mas’uliyatni his qilishadi va yanada kuchli
harakat gilishadi. Bunday faoliyat ularning tangidiy fikrlash va yetakchilik gobiliyatini
rivojlantiradi. Agar ular ushbu harakatlarni ba’zi kichik guruhlarga bo’lingan holda
o’ynasa, Yyanayam Yyaxshi natija beradi. Guruhda ishlash va jamoada ishlash
talabalarning aql-zakovati va xarakteriga ta’sir giladi.

Kalit so’zlar: faoliyat, boshlang'ich, o'yinlar, madaniyatlararo, ta'lim tizimi,
ustuvorlik, agliy.

AHHOTaIII/lﬂ: HI‘pOBaH ACATCIIBHOCTD OUYCHb MOTHUBHUPYCT Yy4dallUXC.
Hcnions3oBanue urp, 0CcOOEHHO MCIKKYJIbTYPHBIX SaHHTHﬁ, MOAHHUMACT HACTPOCHHC
YUCHHUKOB U PAa3BUBACT UX UHTCPCC K YPOKY, U JAKEC C,Z[Gp)KaHHBIﬁ YUYCHUK MOXKCT CTATh
AdKTHBHBIM IIOCJIC HIPOBLIX 3aHSATUH. CTy,I[eHTBI 9YBCTBYIOT OTBCTCTBCHHOCTL H
CTaHOBSTCS OoJiee OQHCPIrUIHBIMHU, UI'Pad B KPOCC-KYIIBTYPHBIC MCPOIIPHUATHA. Taxue
BUObI ACATCIIBHOCTU PA3BHBAOT HNX KPUTHYCCKOC MBINUICHHUC W JIMACPCKUC
cnocooHocT. Oco6eHHO A3(HPEKTUBHO ACIUTH CTYIEHTOB Ha HECKOJIBKO MOATPYIIIT BO
BpEMsI OpraHH3aIlid MEXKKYIbTYpHBIX Urp. I'pymnmoBas pabora um pabora B KOMaHIE
BJIMAIOT KaK Ha MHTCJIJICKT CTYACHTOB, TdK M HA UX XaPAKTECP.

KiaroueBbie cJjioBa: J€STEIBHOCTh, HA4YaJIbHOE, WIPbI, KPOCC-KYJIbTYPHBIMH,
cucreMa o0pa3oBaHUs, IPUOPUTETHOCTh, MEHTATIBLHOCTb.

Abstract: Students get really motivated by playing activities. Using games,
especially cross-cultural games or activities raise students’ mood and develop their
interest to the lesson, and even a reserved student may become an active one after
playing activities. Students feel responsibility and become more energetic while
playing cross-cultural activities. These kinds of activities develop their critical thinking
and leadership ability. It will give a better result if they play these activities by being
divided into some subgroups. Group working and working in a team influence both
students’ intelligence and character.

Key words: activities, primary, games, cross-cultural, education system,
priority, mental.

Introduction. Teaching is a crucially responsible and noble profession
where teachers are considered to be the primary pillars of an education
system. Without educators, no one in society has an opportunity for gaining
knowledge and skills for growth. We know that teachers not only encourage
or motivate students, but also carry out different classroom
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activities for students ranging from communicating to planning to sharing
creative ideas, monitoring and assessing individual students during their
regular teaching. Additionally, educators may use cross - cultural activities.
The way of using them effectively will improve and develop every student’s
knowledge efficiently.

Literature review. We know from decades of social science research that the
identities of human beings in modern societies are complex. We live our lives
constantly balancing different roles and expectations, even when we have no awareness
of doing so. Language is a key element in the balancing act, the means by which we
both point to and reproduce our nuanced identities. As Barrett (1999) puts it:

Speakers may heighten or diminish linguistic displays that index various aspects
of their identities according to the context of an utterance and the specific goals they
are trying to achieve. This practice implies that speakers do not have a single “identity”
but rather something closer to what Paul Kroskrity has called a “repertoire of identity,”
in which any of a multiplicity of identities may be fronted at a particular moment. In
addition, speakers may index a polyphonous, multilayered identity by using linguistic
variables with indexical associations to more than one social category.

The specifics of any game, how exactly M.N. Skatkin, is that “learning tasks
appear before a child not in an explicit form, but disguised. While playing, the child
does not set a learning task, but as a result of the game he learns something. ” There is
no need or reason to set a goal - to rest, to switch: the nature of the game as such will
do its work. As an experience of teachers and theorists shows, one of the effective
methods of teaching, the use of which makes a foreign language a favorite subject of
schoolchildren.

Research methodology. We all know that educators have a sense of full
accomplishment after giving lessons to learners. Instructors are crucially satisfied if
they get effective, planned outcome. | believe that all teachers try to do their best to
give a lesson in a perfect way. They do some presentations, use various interactive
activities to involve students and enhance their knowledge. They utilize drills and
games, simultaneously, amplify students’ knowledge. Every hard-working teacher tries
to alter a boring lesson into an interesting and interactive one. As a result, with the help
of such teaching-related activities in academies, students intensify their creativity and
develop critical thinking ability.

There are a lot of advantages of using cross-cultural activities in the classroom.
It helps in
1. the formation of soft skills;

2. the development of all four skills;

3. learning to communicate, to create friendly atmosphere
4. development of mental functions;

5. developing cognition and metacognition;

6. memorization.

Some decades before lessons were taught in a traditional way of teaching where
students, mostly, magnified their translation and memorization skills. After some years
some modern methods have been implemented in the classes where almost all students
have freely interaction with each other in the target language and play theme-related
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games. Using games in the classroom is the most effective way for teachers to
involve all learners in an essential way where even a reserved student does his best.
Playing games and doing activities cooperatively are much more important, since a shy
student becomes more active and energetic so as to help his team. As experience shows,
these kinds of activities allow a student to express himself no matter he is strong or
weak. Very often, students who are not distinguished by good performance can show
themselves here from a completely different perspective and become active
participants in the game, contribute to the victory of their team. Taking all of them into
consideration, | think that using games can be an important success factor for weak
children, arouse their interest in the subject, and become the basis for their subsequent
success in studying it.
Analysis and results. I always use different kinds of activities in my lessons. Students
get really motivated by playing them. Using games, especially cross-cultural games or
activities raise students’ mood and develop their interest to the lesson, and even a
reserved student may become an active one after playing activities. Students feel
responsibility and become more energetic while playing cross-cultural activities. These
kinds of activities develop their critical thinking and leadership ability. It will give a
better result if they play these activities by being divided into some subgroups. Group
working and working in a team influence both students’ intelligence and character.
Conclusion. I highly recommend using different kinds of activities in various lessons,
especially, if the lessons are devoted to learning a foreign language. Because students
are much more encouraged and motivated if they play activities or games in English.
Their priority will become even stronger after that. Thus, every perfect teacher should
know how and what to use in the classroom, how to grab the attention of future
developers. Here, inductive way of teaching gives effective results. Students do some
activities and create the rules themselves.
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Annotatsiya: Ushbu magola fe'l ma'nosining sintaktik jihatdan tegishli
komponentlarini ochishga garatilgan leksik semantik tahlil bo'yicha amaliy tadgigotni
tagdim etadi. Bizning strategiyamiz ingliz tilida so'zlashuvchining ba'zi bir semantik
jihatdan bog'liq fe'llarga nisbatan ega bo'lgan leksik bilimlarining tabiatini o'rganishdir:
birinchi yaqginlashish sifatida olib tashlash fe'llari sifatida tasniflanishi mumkin bo'lgan
fe'llar to'plami. Biroq semantik jihatdan bir-biriga yagin bo‘lgan bu fe’llarni sinchiklab
o‘rganilsa, ularning sintaktik xususiyatlari bir-biridan farq qgiladi. Fe'llarning xatti-
harakatlarini o'rganish shuni ko'rsatadiki, boshlang'ich sinf uchta lingvistik ahamiyatga
ega bo'lgan kichik sinflarni o'z ichiga oladi. Har bir kichik sinfni tavsiflash uchun
tegishli bo'lgan ma'no komponentlari har bir kichik sinf a'zolari bo'lgan ma'no
komponentlarini ajratib olish orgali aniglanadi.

Tayanch so‘zlar: turkum ulushi, leksik kategoriya, sintaktik xossalar, korpus,
unakkusativ gipoteza, sintaktik konfiguratsiyalar, tana jarayoni, semasiologik,
onomasiologik, dixotomiya.

AHHoOTanusA: B 1aHHOM cTaThe NMpe/icTaBICH NPUMEP JIEKCUKO-CEMAHTUYECKOTO
aHalin3a, HaHpaBJ'ICHHHﬁ Ha BBIABJICHHC CMHTAKCHYCCKH PCIICBAHTHBIX KOMIIOHCHTOB
3HadyeHud riarosia. Hama CTpaTerusd COCTOUT B TOM, LIT06I:I HCCJICAOBATh IIPUPOAY
JICKCUYECKUX 3HAHUM, KOTOPBIMHU BJIAJCET TOBOPAIINN MO-aHTJIUHUCKH, B OTHOLICHUU
HCKOTOPBIX ABHO CCMAaHTHYCCKHU CBA3AHHBIX I'JIArOJIOB: Ha60pa rjaroJioB, KOTOPLIC B
MIEPBOM MPHUOIMKEHUU MOXKHO OBLIIO OB KIacCU(UIIMPOBATH KAaK TJIaroibl YIaJICHHUS.
OI[HaKO 6OJIGG IMPUCTAJIbHOC N3YUCHHC 3THUX ABHO CCMAaHTHYCCKH CBA3AaHHBIX I'/Iar0JIOB
IIOKa3bIBa€T, 4TO HMX CHHTAKCHUYCCKHC CBOMCTBA PaCXoaiaTCA. I/I3yquHe MOI[CJ'ICﬁ
MMOBCACHMA TIJIaroJIOB IIp€AIiojaracrtr, 4rTo I/ICXO,Z[HI:Iﬁ KJIaCC BKIO4YACT TpHU
JIMHITBUCTHUYCCKHN 3HAYUMBbIX ITOAKJIACCa. KoMmoHeHTHI 3HAUYCHHUA, OTHOCAIIHECA K
XApaKTCPUCTHUKEC KaXAO0ro II0JKJIacca, I/IILCHTI/I(i)I/II_II/Ip}IIOTCSI IIyTCM BBIACJICHHUA TCX
KOMITIOHCHTOB 3HAYCHHA, KOTOPBIC PA3ACIIAIOT YICHBI KaXXKI0I'0 IMOJAKIacca.

KuroueBble ci1oBa: A0JIA IMoAKIacca, JICKCHYCCKaAsA KaTCropua, CHHTAKCUYCCKUC
CBOMCTBa, KOpIlyca, HEOOOCHOBaHHAas THUIOTE3a, CHUHTAKCUYECKHE KOH(UTypaluu,
TEJICCHBIN MPOIECC, CEMACUOJIOTHYECKU, OHOMA3UOJOTHUECKUH, TUXOTOMHUSI.
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Abstract: This paper presents a case study in lexical semantic analysis aimed
at uncovering syntactically relevant components of verb meaning. Our strategy is to
investigate the nature of the lexical knowledge that a speaker of English possesses with
respect to certain apparently semantically related verbs: a set of verbs that might as a
first approximation be classed as verbs of removal. However, a closer examination of
these apparently semantically related verbs reveals that their syntactic properties
diverge. An exploration of the patterns of behavior of the verbs suggests that the initial
class includes three linguistically significant subclasses. The components of meaning
that are relevant to characterizing each subclass are identified by isolating those
components of meaning that the members of each subclass share.

Keywords: subclass share, lexical category, syntactic properties, corpora,
unaccusative hypothesis, syntactic configurations, bodily process, semasiological,
onomasiological, dichotomy.

Introduction. The lexicon has recently assumed an increasingly central place in
many syntactic theories, as more and more facets of the syntactic configurations that
verbs and other argument-taking elements are found in are seen to be projections of
their lexical properties. Consequently, much effort has been devoted to investigating
the nature of their lexical representation. Ideally, a lexical entry should minimize the
amount of information necessary for any given word. This goal can be achieved by
factoring any predictable information out of lexical entries. The meaning of a word
must be part of its lexical entry, since an important part of knowing a word is knowing
its meaning. The question is whether this is all that needs to be learned and, more
specifically, whether a word’s syntactic properties (i.e., the syntactic configuration) it
can appear in) are predictable from its meaning. Chomsky (1986), for example,
speculates that only the meaning of a verb needs to be learned. Much research has
focused on precisely this issue by exploring to what extent the syntactic properties of
verbs - the lexical category with the most complex properties - can be derived from
their lexical semantic properties.

Literature review and methodology. That the meaning of a verb plays a large
part in determining its syntactic properties is clear from a variety of facts concerning
the syntactic expression of arguments to verbs. To take a simple example, consider the
frequently made observation that verbs that denote an agent acting on and causing an
effect on a patient, such as cut or destroy, figure among the transitive verbs of any
given language. Observations such as these indicate that the meaning of a verb plays
some role in determining its syntactic properties. There are two open questions: first,
how much does the meaning of a verb determine its syntactic properties; and, second,
a question which will be the focus of this paper, to the extent that syntactic properties
are predictable, what components of verb meaning figure in the relevant
generalizations?

These two questions cannot be approached independently. There are many ways
verbs can be potentially classified according to their meaning, and the wrong
classification might well preclude the statement of the correct generalizations in the
semantics to syntax mapping, suggesting that the relation between the two is more
idiosyncratic that it actually is. Some illustrations will help to clarify this point.


http://khorezmscience.uz/

ELECTRONIC JOURNAL OF ACTUAL PROBLEMS OF MODERN SCIENCE, EDUCATION AND TRAINING. NOVEMBER, 2021 -11/2. ISSN 2181-9750

To begin with a rather extreme example, a natural class of verbs from the
point of view of meaning might be the set of verbs that describe things that can be done
to books (essentially, the set of verbs that take the word book as one of their typical
objects). An investigation of machine-readable dictionaries (Boguraev, 1991,
Boguraev, Byrd, Klavans, & Neff, 1989), followed up by an investigation of on-line
text corpora (Klavans, personal communication), reveals that this is quite a large class
of verbs. Among its members are the verbs abridge, autograph, ban, borrow,
bowdlerize, catalogue, censor, commission, consult, entitle, print, publish, read,
remainder, review, write. However, as far as we can tell, there is no evidence that this
set of verbs is linguistically significant.

Discussion. As this example illustrates, it is not easy to uncover the components
of meaning that figure in the statement of generalizations such as the one just discussed.
Some of the problems said to face attempts to determine syntactic behavior from
meaning might simply stem from the use of the wrong facets of meaning in the
statement of generalizations. Given that regularities exist, it is important to determine
the components of meaning that figure in determining a verb’s syntactic properties,
even if ultimately it turns out that not all of these properties of a verb are fully
predictable from its meaning (for some discussion see Jackendoff, 1990).

This paper presents a case study in lexical semantic analysis aimed at uncovering
syntactically relevant components of verb meaning. Our strategy is to investigate the
nature of the lexical knowledge that a speaker of English possesses with respect to
certain apparently semantically related verbs: a set of verbs that might as a first
approximation be classed as verbs of removal. However, the syntactic properties of
these apparently semantically related verbs turn out on further examination to diverge.
An exploration of the patterns of behavior of different verbs with respect to these
syntactic properties suggests that the initial class includes three linguistically
significant subclasses of verbs. The components of meaning that are relevant to
characterizing each of the subclasses are identified by isolating those components of
meaning that verbs in each subclass share. In the Conclusion we consider the
implications of these meaning components for a lexical semantic representation. The
challenge then is to find ways to do linguistic analysis when it is possible and to the
extent that it is feasible. We claim that a promising approach is to perform a careful
linguistic  preprocessing of the texts, representing linguistically encoded
information in a task independent, faithful, and reusable representation scheme. We
propose a representation scheme, MTR1 (for Minimal Text Representation) that does
not constitute a text interpretation (nor does it "extract" or "detect" any particular
information) but rather forms a common intermediate representation that must be
further processed with the particular domain, task, and representation formalism in
mind. The benefit of an intermediate representation at thelevel of MTR is that certain
computationally expensive linguistic analyses do not haveto be reduplicated for
different tasks.

The introduction of an intermediate representation (which has to be further

evaluated) that also supports partial representation and thus incremental analysis of
texts enables the cooperation of independent and specialized analysis modules

that can be developed partly independently.
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Lexical choices are determined by the semasiological and onomasiological
characteristics of the items involved: a referent (or set of referents) is expressed more
readily by a category of which it is a central member, and it is expressed more readily
by an item with a higher entrenchment value. Ever since the earliest research on
language, syntactic categorization of lexical items has played an important role in
linguistic description and theorizing.

Result. A central dichotomy in the categorization of syntactic categories is that
between content words (also called: lexical or substantive categories) and function
words (also called: functional categories). Content words are often characterized as
being those lexical items which have a relatively 'specific or detailed' semantic content
and as such carry the principal meaning of the sentence. They name the objects (Noun),
events (Verb), properties (Adjective) and locations/directions (Preposition) that are at
the heart of the message that the sentence is meant to convey. As opposed to content
words, function words have a more 'non-conceptual’ meaning and fulfill an essentially
‘grammatical’ function; in a sense they are needed by the surface structure to glue the
content words together, to indicate what goes with what and how. The abstract meaning
of the functional domain comprises such properties as: tense, modality, definiteness,
number, degree, interrogativity, etc.

Conclusion. Although there is, of course, an intuitive plausibility underlying this
major distinction in the system of syntactic categories, one of the aims of linguistic
theory should be to make this dichotomy more precise, i.e. to define what the
‘functional properties' are that make a lexical item into a function word and what the
‘content/lexical properties' are that characterize a lexical item as belonging to the class
of content words (i.e. lexical categories). An often referred to property distinguishing
the two types of categories is that of openness of membership.
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Annotatsiya. Kremniy sirtini o‘rganish uchun to‘liq tok elektron spektroskopiya
uslubi ishlatilgan. 0,5-0,9 eV qo‘zg‘alish energiyasi oralig‘ida to‘liq tok spektrlarida
kis lorod yetishmovchiligi markazlari borligi aniglangan. Kremniyni yuqori
haroratlarda qizdirish bu cho‘qqining intensivligi pasayishiga olib kelishi aniglangan.
Kislorod yetishmovchiligi markazlarining intensivligi ortishi bilan kremniy yuzasida
oksidlanish darajasi ham oshib borishi ko‘rsatilgan.

Kalit so‘zlar: kremniy; elektron spektroskopiya; gizdirish; sirt;

AHHOTaTIII/Iﬂ. MGTOJ]OM C—)J'IGKTpOHHOfI CIICKTPOCKOIINH I1IOJIHOTI'O TOKa
IMPOBCACHBI UCCIICAOBAHHNA HA IOBCPXHOCTU KPCMHUA. B CIICKTpPAax IOJIHOT'O TOKA H IIPH
sHeprun Bo30yxaeHuss 0,5-0,9 »B, nHaiineHo KuCIOpPOAHO ACHUIMTHBIA IEHTP.
O6Hapy>K€H0, 4dTO IIpU BBICOKHX TEMIICpATypaX KPCMHHUA, HHTCHCUBHOCTb JAHHOI'O
[INKa HHU3Kad. HOKaSaHO, 4dToO C YBCIMYCHHUCM HMHTCHCHUBHOCTHU KHUCIIOPOIHO
,ZIG(l)I/IHI/ITHOFO OCHTpA, CKOPOCTb OKHCICHHA Ha IIOBCPXHOCTU KPCMHHA TOXKCE
YBCIIMINUBACTCA.

KarouyeBble cjioBa: KpPEMHUI; OSJICKTPOHHAS  CHEKTPOCKOIMS;,  OTXKHT,
IIOBEPXHOCTD;

Abstract: The total current electron spectroscopy was used to study the silicon
surface. In the spectra of the total current n at an excitation energy of 0,5-0,9 eV, an
oxygen-deficient center was found. It was found that at high silicon temperatures, the
intensity of this peak is low. It is shown that with an increase in the intensity of the
oxygen-deficient center, the oxidation rate on the silicon surface also increases.

Keywords: silicon; electron spectroscopy; annealing; surface;

Introduction. Before obtaining the gates of semiconductor devices, it is
necessary to the purification of the silicon substrate surface from the oxigen at ion
bombardment wiht after 800 °C annealing. In this technological process, many times
one has to collide with the silicon surface during oxidation, chemical and physical
adsorption of gases, ion bombardment, etching, and after annealing [1-3].

The results of studies of the band structures of silicon and silicon dioxide show that
the distributions of the density of states of these semiconductors are similar, in the
valence band (0-15 eV) there are 3 maximums of the density of electron occupied states
[4, 5].

The conduction band is characterized by 2 extremums in the energy range between
the vacuum and Fermi levels. According to the density-of-state function, the total
current spectrum of silicon and silicon oxide should not contain an intense fine
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structure. However, as already noted in [6-9], the surface of these substances is
characterized by a high degree of covalent bond (51%), the energy structure of the near-
surface region can differ significantly from the bulk one and undergo a strong
geometric rearrangement. Also, many oxide crystals are being actively studied in terms
of their large band gap [10-14].

In the course of research, it was repeatedly determined that in the process of
oxidation and cleaning of the surface, silicon has a great influence on the formed
surface defects, and their participation in a particular physical process, affecting the
surface state of the substrate. In this regard, a comparative study of the total current
spectra of silicon and silicon oxide is of certain interest.

Thus, we were tasked with experimentally finding the role and influence of surface
states, vacancies, interstitial and impurity defects on the cleaning and oxidation of the
silicon surface. In this work, we consider the experimental results of studies of the
formation of defects and their effect on oxidation on the surface of Si (111) and SiOy
crystals under irradiation with electrons and ions using various techniques. The objects
of research were wide-gap crystals of oxidized silicon.

Experimental methods and materials. To get acquainted of the methods of total
current spectrometry you need to follow the link [15-19]. For the obtained total current
spectra of silicon crystals is irradiated with electrons an energy of 0-20 eV, and with
current of ~ 108 A. For surface purification was used mass spectrometry. Wafers of p-
type silicon crystals with (111) face orientation (KDB-7.5) was used. The surface of
the silicon wafers was purificated at ion bombardment and after annealing [5]. The
working vacuum during the research was 10° Torr.

The interval between registrations is 5 minutes, the recording time of spectra is
15 seconds. This allows us to determine the oxidation time with an accuracy of 1
minute.

Results and its discussion. As we have already stated several times, each time
before carrying out the research, the silicon substrate was cleaned from oxide by ion
irradiation and after annealing; we obtained the total current spectra of pure silicon
with a 7x7 structure (Fig. 1). As mentioned earlier, an intense peak is observed in the
low-energy side of the total current spectrum at an absorption energy with a spread of
0,5-0,9 eV. With a decrease in the substrate temperature below 100 ° C, its intensity
begins to increase to room temperature. Also, its intensity is inversely dependent on
oxidation and temperature, which gives it surface properties. Thus, the existence of an
oxygen-deficient center - HBOHC - was found at the interface of the silicon surface
[20]. When oxygen is adsorbed onto the silicon surface, its intensity decreases
significantly.

In fig. 1 shows the spectrum of total current silicon after ion etching and after
annealing at a temperature of 700 °C (1), 2- during annealing at a temperature of 500
°C for two hours, 3- half an hour after annealing without action and 4- one hour after
annealing without action. As can be seen, an intense peak is observed in the total
current spectrum at an absorption energy with a spread of 0,5-0,9 eV. Its intensity
decreases during annealing at a temperature of 500 °C for an hour (curve 2). Half an
hour after annealing, the intensity of this peak increases again. As can be seen (curve
4), after an hour, the elements of the total current spectra of the physical adsorption
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of the residual gas again appear on the surface of the sample. According to the
literature [21] Skudzha, in his works on silicon, an intense peak formed at an absorption
energy of 0.9 eV, calls the E '- center or surface variant of HBOHC, POR and ODC
defects.

Thus, it was determined that after cleaning by ion etching, the stabilization of the
surface by thermal annealing (slow decrease in temperature to room temperature) for
several hours leads to an increase in the surface oxidation time up to an hour. An
increase in the annealing time decreases the intensity of the 0.5 eV peak by several
times. With a sharp cooling of silicon, the intensity of this center increases.

Thus, with an increase in the concentration of a given center on the silicon surface,
the surface oxidation rate also increases. Defects on the silicon surface create
conditions for a chemical reaction with residual gas atoms in a vacuum.

dl/dE, rel. units

Figure 1. Silicon total current spectrum:
1-pure silicon with the structure (7x7), 2- passivation at a temperature of 500 °C
for an hour, 3- after half an hour without action, 4- after an hour without action
(physical adsorption of residual gas)

http://khorezmscience.uz 40



http://khorezmscience.uz/

ELECTRONIC JOURNAL OF ACTUAL PROBLEMS OF MODERN SCIENCE, EDUCATION AND TRAINING. NOVEMBER, 2021 -11/2. ISSN 2181-9750

® Silicon
O Oxygen
% = NBOHC
LT

peroxy ) ‘:’; "‘Q S50,

- R, - - - O - F. - - -
N T ...
R
N \ﬁ&ﬁrﬁm‘?{\\\% N

g
7

N \\?\\‘S‘

7
%
7

RRNN S Hﬁﬁ&\\@*ﬁ&@“
Figure 2. Crystal structure of the SiO2 surface and possible defects

In fig. 2 shows an approximate crystal structure of the SiO2 surface, and possible
centers on the silicon surface [22].
To complete the picture of such defects at the semiconductor-oxide interface, we need
to carry out further research.
Numerous studies of the 0.5 eV peak in the total current spectrum of silicon allowed
us to obtain the following temperature and kinetic dependences (Fig. 3). After
irradiation of the silicon surface with cesium ions, the substrate was annealed at a
temperature of 700°C to obtain pure silicon with the Si (111) 7x7 structure. After
obtaining the total current spectrum, stabilization was carried out, or, one might say,
passivation at different temperatures for an hour. Then the total current spectrum was
again recorded and the intensity of the 0.5 eV peak was monitored. Then, without any
action, the spectrum of pure silicon was monitored. We received the following data:
The surface passivation was carried out at a temperature of 700°C. After 15 minutes,
the spectrum of the pure silicon surface did not change. In our case, passivation is the
transition of the crystal surface to an inactive, passive state associated with deactivation
of defects to reduce the role of chemical reactions promoting adsorption. In technology,
passivation refers to the technological process of protecting metals from corrosion
using special solutions or processes that lead to the creation of an oxide film.
Then the surface was passivated at a temperature of 600°C. After that, the spectrum of
the surface of pure silicon did not change for 25 minutes. Then the surface was
passivated at a temperature of 500°C. In this case, the silicon surface remained clean
for an hour. Further passivation at temperatures below 500°C on the surface of pure
silicon was the adsorption of residual gas for 10 minutes. (fig. 3).
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Figure 3. Kinetic and temperature dependence of the relative intensity of the 0.5
eV peak on the silicon crystal surface, (h is the defect concentration, t is the time
during which the silicon substrate remained pure without oxide)

Voronkov obtained a similar result in his studies [14]. Experiments have shown
that the generation of low-temperature thermal donors in silicon is sensitive to the
sample cooling rate (from the annealing temperature to room temperature) and to the
atmosphere (air or vacuum). This effect is most pronounced in the case of annealing at
500°C, noticeable at 480°C, but almost absent at 450°C. The results are well explained
by the acceleration of the generation of thermal donors in the presence of intrinsic
silicon interstitials. These atoms are emitted by thermal donors and then absorbed by
sinks - the sample surface and bulk microdefects (vacancy pores). During vacuum
annealing, the main drain is the surface. When annealed in air, this drain is "passivated™
due to oxidation or contamination, and the pores become the main drain; as a result,
the concentration of silicon atoms increases significantly and the generation rate
increases. Rapid cooling of the samples leads to partial passivation of the pores (due to
their decoding by rapidly diffusing impurities) and to an additional increase in the
generation rate.

Thus, the observed 0.5 eV peak in the total current spectrum really belongs to
local states on the silicon crystal surface. Apparently, its concentration on the silicon

surface affects the rate of gas adsorption. Defects on the silicon surface create
conditions for a chemical reaction with residual gas atoms in a vacuum. Further studies
are needed to complete the picture of such defects at the semiconductor-oxide interface.

Conclusion. It was noticed that after cleaning by ion etching, stabilization of the
surface by thermal annealing for several hours leads to an increase in the oxidation
time of the surface up to an hour. An increase in the annealing time decreases the
intensity of the 0,5-0,9 eV peak in the total current spectrum by several times. It is
shown that this maximum is associated with surface oxidation. Thus, in the total current
spectra on the silicon surface, the existence of a surface center at an excitation energy
of 0,5-0,9eV was found, which is called an oxygen-deficient center in the literature.
With a sharp cooling of silicon, the intensity of the detected peak increases. With an
increase in the intensity of the peaks of the found centers on the silicon surface, the rate
of surface oxidation also increases. Defects on the silicon surface create conditions for
a chemical reaction with residual gas atoms in a vacuum. When oxygen is adsorbed
onto the silicon surface, its intensity decreases significantly.
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Annotation: Currently, a lot of work is being done to improve the quality of
low-grade cotton, which is difficult to clean manually and by machine, to improve
product quality, reduce costs and provide the population with high-quality and
affordable products. Analyzed the scientific work carried out by scientists at all stages
of the production of cotton products, as well as the identification and elimination of
factors that negatively affect the quality of cotton products, the creation of new
resource-saving modern technologies that reduce the cost of production. Based on the
analysis of the research results, the influence of speed, pressure and density between
each column in the cleaning zone on the cleaning efficiency has been positively
analyzed. Particular attention is paid to improving the consumer properties of cotton
products due to their wide distribution. introduction into production.

Based on the results of the analysis of scientific works, theoretical equations of
the effect of distance on the cleaning efficiency in the process of interaction with the
column in the zone of cleaning the currently used cotton cleaning equipment from large
contaminants were developed. In addition, with the help of springs that vibrate the
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grating during operation, the gap increases and narrows when the cotton becomes
more or less.

According to the results of the analysis, it was theoretically proved that the
optimal amount of change is 1-3 mm, i.e. in the range of 15-18 mm so that the cotton
vibrates with the spring when cleaning, affects the cleaning efficiency.

Keywords. Cotton, machine picking, hand picking, coarse dirt, sorting, waste,
saw drum, grate grill, spring, vibration.

Introduction. Ensuring deeper processing of raw cotton in all sectors of the
textile and light industry for the production of finished textile products, export of
finished products such as dyed yarn, knitted fabrics to foreign countries, the active
introduction of modern technologies and design are very effective for saving [1].

Comprehensive measures are being taken in the country to develop the cotton
industry, modernize and re-equip cotton ginning plants, increase the profitability of the
production and processing of raw cotton, as well as the competitiveness of its products.
The strategy of actions for the further development of the Republic of Uzbekistan for
2017-2021, in particular, sets the task of “increasing the competitiveness of the national
economy, ... reducing the consumption of energy and resources in the economy, the
widespread introduction of energy. -saving technologies in production™.

In the context of today's globalization and modernization of the economy, it is
of great importance to reduce production costs at industrial enterprises, the solution of
which will open up wide opportunities for successful participation in competition in
international markets. One of the main tasks facing the republic’s ginneries today is to
increase production efficiency by upgrading equipment, producing high quality
products, ensuring competitiveness, reducing waste and improving product quality. To
overcome this problem, a lot of research work was carried out to create a new
technological stream for cleaning raw cotton from the main pollutants, using innovative
developments in technological processes. However, the technologies used in the
country's cotton industry do not fully preserve the original natural quality of raw
materials. The high content of the main pollutants in cotton and the low efficiency of
the cotton cleaning and drying technology result in low quality and high cost of cotton
products. It is clear that the efficiency of cleaning a product can be increased by
creating an effective technology for cleaning cotton from large contaminants.

1. Scientific work on cleaning cotton from large impurities
1.1. History of the origin and development of cotton cleaning equipment from
major impurities

The first sawdust cleaner BCH-2M, developed in Uzbekistan, was created in 1950.
The cleaning efficiency of the device, that is, the efficiency, was low and consumed a
lot of energy. After that, the cotton ginning equipment was improved and brought to
its current state. Currently, scientists in this area are doing a lot of scientific work, and
new improved cotton is being introduced into the production of equipment for large-
scale decontamination.

On the basis of the research carried out by Sh. Khakimov [4], a new fastening
device is proposed to replace the fast-bending stationary brush. To study the spinning
process of this new spinning device on the surface of a raw cotton saw, a theoretical
model of movement between the raw cotton spinning drums was developed.
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In addition, according to the analysis of technological processes used in foreign
countries, including the United States, it is recommended to clean the fibrous materials
four times with a saw drum, which requires no more than 20-30 pile drums. The results
of this analysis show that improvements in cotton decontamination equipment will lead
to improved cotton quality.

1.2. Research carried out on the connection of vibration in the cleaning of cotton
from large impurities to the distance between the grates and the saw cylinder

Columnar grids of cotton ginners have been modified several times by scientists
in this field. The grate used today in the treatment equipment is made of ST-40 steel.
Each column has 5 columns. The first and second zones for cleaning the treatment
equipment will be located, as well as the grates of the same column in the process
of equipping. Colossal nets play a key role in cotton cleaning. Numerous scientific
studies have been carried out on coded grids and their effect on cleaning efficiency.

Nabiev.Sh [3] conducted a study to study the effect of changing the distance
between the columns when cleaning cotton from large contaminants in the UVK
installation on the cleaning efficiency and the amount of cotton particles in the waste.
In the study, the humidity was 8.2%, the pollution was 4.9%, An-Boyovut 2nd grade,
cotton 1st grade. At the first stage, studies were carried out in the main cleaning
department in order to determine the rational parameters of the distance between the
columns. From the results of the analysis it can be seen that we can achieve an increase
in cleaning efficiency due to the distance between the shoe and their oscillatory
movement.

2. Theoretical studies on cleaning cotton from large impurities
2.1 Selection of the distance between the saw cylinder and the lever when
cleaning the cotton from large impurities

To solve the problems of the technological process, a deep and comprehensive
analysis of its performance using a mathematical model is required. However, complex
technological processes, such as cleaning raw cotton from waste, bringing quality up
to standard requirements, theoretically require solving a number of mathematical
problems.

To maintain a predetermined average distance between the saw cylinder and the
column, the column grate is adjusted so that the spring selected for vibrating motion
moves the column grate in a range of 1-3 mm. The distance between the saw cylinder
and the column ranges from 15 to 18 mm for low grade cotton.

As a result of compacting single-seeded ginners with low-grade cotton vibrating
grids, the adhesion of the cotton to the saw teeth is increased.

The impurities in the incoming cotton flow are higher due to the increased
vibration of the incoming cotton in the flow due to the vibration of the grate in the
range of 1-3 mm. This will increase the cleaning efficiency of the UHK ginning
equipment.

Taking into account the size of the raw cotton, the distance between the saw
cylinder and the vibrating column grate by means of a spring was made in the range of
15 to 18 mm to improve the cleaning efficiency. To maintain clearance between the
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saw cylinder and the saw, the saws are positioned so that each saw facing the saw
cylinder is in a curved line. The result is minimal damage to cotton fibers and seeds.
2.2. Theoretical analysis of the effect of the distance between the
equipment colosnik and the saw cylinder on the cleaning efficiency when
cleaning cotton from large impurities
Technological construction of a swing-arm grid with the help of a projectile is
explained in the drawing (figure 1), where the general scheme of a swing-arm grid is
presented.
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Figure 1. Colosnik grate for cleaning cotton:
1-spring for grate vibration,2—pile drum,3 — fixed with a swinging colosnic

As a result of vibration of the grate during operation, low-grade seed cotton,
which undergoes a cleaning process, improves its adhesion to the saw teeth due to short
blows from the bottom, and dirt penetrates through the single-seeded cotton springs.
through the bars.

By rotating the grate, clogging is prevented, cleaning is slightly increased and
cotton seeds are added to the dirt.

We theoretically study the changes in pressure, density and velocity after each
column passes as a result of the interaction of the raw cotton flow with the column
system during its movement. To simulate this process, the following assumptions were
made.

1. Cotton mass is considered stationary in the adjacent environment and the
movement of the stream, it is unchanged in the zone where the fertile colognes in the
stream are located and is equal to Qo . impurities separated from the stream do not affect
productivity Qo.

2. The behavior of the current is considered to be one-dimensional among
the colosnics.

3. Voluntary kolosnik interacts with the flow of cotton (medium), and the
immersion of the kolosnik in the environment is determined either according to the
Gers or Vinkler law, or on the basis of experience. We determine the speed, pressure
and density (parameters) of the flow between the xar kolosnik and the cutting surface,
respectively, with v, piand s,. (i=1.n) n-the number of kolosniks.

4. The basis of the ABCD device is installed on the elastic element, during the
movement the distance between all its points and the drum is the same, in this case the
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centers of the submersible torque t=0 colosnics are in the O, points, they move to
the B, point in the direction of the drum radiusi the same distance to the u, (t).

We determine the pressure parameters between the first and second colosnic.
Let's assume that the initial (except for the colossal zone) parameters of the
current are pe,v, h, and So. Before interacting with the first colosnik, let the flow

thickness be ho, then the working productivity of the stream in the case will be equal
to Q, = pavohL , Where L is the length of the drum.

( b)

Figure 2. The general (a) and calculation (b)schemes of interaction of cotton
products with colosnic in the cleaning zone.

Interaction of homashyo with the first kolosnik AK,D,C,E,, in the zone we

determine the parameters of the current (figure 1a). We direct the Ox arrow along the
AiD; cross section (figure 1b). The optional Surface (perpendicular to the plane) is

determined by the following formula [1]:

2
S:(ho—uo+X—)L —a<x<a (1)
0
here h, the initial thickness of product, a= uo- kolosnik's displacement
V2u,R,

(immersion) in the direction of the drum according to 4 hypotheses is calculated as its
submerged relative to the flow, and its value is determined either experimentally [1],
or according to the law of Gers or Vinkler, Ro— colosnic radius, L - the length of the
drum roller. We draw up the Eyler equation under the condition of stationary motion
for the separated mn element [2]:

—[Sp + d(Sp)] + Sp — gfLdx = pvSdv (2)
here q=kp — side pressure, k- pressure coefficient, f =1, +f,, f,, f. — coefficient of

friction between the drum and the colosnik, respectively, with cotton
S =h(x)L taking the equation and the g expression to the denominator (2) is the

expression dx, we get the equation in the following way:
ovh @ = 9PNy @3)
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2

here h=(h, —u, +——)

0

(3) in the equation, the unknowns p, v, p are involved, we use two conditions to fill it.
First, the condition of the flow stationary
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pvh = povshy = Q, /L 4

The second condition must be appropriate for the equation of the case of the
environment.
To do this, we get a connection between the pressure and the density. The linear

i p .
connection between the pressure and the p volume &= AV—V =1- deformation
0 p
according to [2,3] works is reasonable.
K- P
p=Ppo +Ke =pg . ®)

p

po - initial pressure in product, K - volume change module (experimental size).(4) and

(5) using connections, we determine the expression of speed by pressure

V14 P Py 6)

Vo K Po

(3) by putting this expression on the left side of the equation, we form an equation from
it relative to the pressure p

d '
P=p Wakf _ pX+R0kf ~a<x<a when (7)

dx h—M ?h, [b, + X2]

here b= -M?)-u],M=v/ca= 5
b 2R0[h0(1 M <) uO] vo coa 2Rotg
co =K/ po - Same speed of sound in raw material environment.

(7) the solution of the equation depends on the sign of the b variable. In order for the
cleaning process to take place, we require that (7) this function is decreasing on the
condition of p/p. <1 according to the formula. It is enough to fulfill the b>0

inequality on this condition. Using b =b? equality (7) we get the solution of the

0
equation on the condition of p=p, equality in x=-a in the form of the following

fkR ux ua | 8
p/p =exp —__ %arctg(® + (8)

o b by e’
b® + x?

the laws of the rate of flow along the A,K,D, arc and the distribution of its density are

represented by the following phomoles
Vo1s PPy o _voho (9)

Vo K Po po vh

In 3 and 4 figures, the graphs of the distribution of the speed of the flow of raw
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aterials in stationary motion (3 figures) and the density ( 4 figures) in the first zone

are given.
3. Analytical accounting of theoretical research
We accept the following values in the accounts. R, =0.24m, uo =0.00021m,

ho =0.03m, k=0.6, p =50kg/m*, Qp, =5000kg/hour, po =1000Pa From the analysis of
0

the graphs, there is an increase in the flow rate along the zone, and a decrease in the

density. The number of M and the coefficient of friction can affect the laws of speed

and density distribution to the desired extent. Such an effect is explained clearly in the

values that are close together in M number. f=03

f=0.4
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Figure 3. Flow rate of raw materials vm/c) 1 is the coefficient of friction in the

cleaning sector in two values of f and the distribution graphs in different values of the
number of M =¢,/v,. 1-M =0.1,. 2-M =0.2,. 3-M =0.3,. 4-M =04
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Figure 4. The density of raw material flow graphs of distribution of the coefficient of
friction in the cleaning sector of p(x2/*) in two values of f and in different values
of the number of M =co /vo. 1-M =0.1,. 2-M =0.2,. 3-M =0.3,. 4-M =04

In the process of interaction of raw materials particles according to kolosnik, partial
Impurities can be separated from its composition as a result of the formation of a
positive action on the impurities in the humashko takib and a decrease in the bonding
forces between the impurities and the fibers in the humashyo. To study this jrayon, we
will use the Sevostyanov model, which is presented in the literature [4]. According to
this model, the reduction in the mass of impurities separated from the composition of
the raw material is presented in this diffrential form:

dm___1 dp (10)

m 1+ao p

Here m - raw material mass, ao- the invariable positive parameter (10) is the support
of the equation to the first zone, in the case of m=m,, p=po x=-a, we integrate in

terms A =1/(1+ao)
m (p \*X
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m,  \Po)
Here m,the initial mass of raw material.
The mass of impurities separated from raw material is determined by this equation:
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The table shows the mass of impurities separated in the first zone every hour at different
values of the parameter A and M . The increase in the parameters of A and M from the
analysis of the values in the table leads to a sharp increase in the amount of divorced
masses.
Table. In 1-th section, the parameters of the homogeneous time interval
from the composition of the material are the mass of impurities, A=0.2
separated by different values of A and M .

Table 1
M=v,/c, |[0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8

Am(kg/hour) | 0.32 1.78 4.06 7.00 10.52 |14.65 |19.56 |25.78

A=0.3
M=vy/c, |[0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8

Am(kg/hour) | 0.28 2.21 5.29 9.40 14.46 |20.51 |28.78 |36.95

A=04
M=v,/c, [0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8

Am(kg/hour) 10.98 | 4.74 10.18 |16.62 |23.69 | 31.24 [39.42 |48.72

In conclusion, from the results of the analysis from Table 1, we can say that we
can see that the theoretical research carried out leads to an increase in the cleaning
efficiency of the cotton dialed in a difficult cleaning machine.

Conclusion. Analysis shows that cleaning efficiency of harvesting equipment
plays a key role in harvesting machine-picked and low-grade cotton. In theory, this is
based on the fact that to improve the efficiency of cleaning equipment, we can achieve
this by moving the grates of the grates with the help of springs, that is, by ensuring
their vibration.

Based on the results of the analysis of scientific works, theoretical equations of
the effect of distance on the cleaning efficiency in the process of interaction with the
column in the zone of cleaning the currently used cotton cleaning equipment from large
contaminants were developed. The use of springs is also standardized to provide
vibration to the grate during operation and to increase the distance between cotton when
cotton becomes more or less. The result is improved adhesion of low-quality cotton
seeds to the saw teeth as it goes through the cleaning process, and reduces the amount
of single-seeded cotton pieces entering the dirt through the columns. Accordingto the
results of the analysis, the effect of increasing the cleaning efficiency istheoretically
proved by the fact that the optimal value of the change is in the range of 1-3 mm, i.e.
in the range of 15-18 mm. From the analysis of the results of this theoretical analysis,
we conclude that theoretical studies of harvesting equipment and the widespread
introduction of modern advanced equipment into production play a key role in
improving the quality of cotton.
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Annatatsiya: Energiya tejamkor avtoklavli silikat materiallarni ishlab chigarish
uchun xom ashyo sifatida gilli jinslaridan gil hosil bo'lishining tugallanmagan
zaxiralaridan foydalanish mumkinligi aniglandi.

Kalit so'zlar: gilli jinslar, ohak-gilli bog'lovchilar, avtoklavli silikat materiallar.

AHHOTaIII/Iﬂ: YCTaHOBJ'IeHO, YTO B KaUE€CTBEC 3Heproc6epera10mer0 ChIpbA IJIA
IMPOU3BOACTBA ABTOKJIABHBIX CHJIMKATHBIX MATCPHAJIOB MOXHO HCIIOJIB30BaATh
TJIMHUCTBIC ITOPOAbL HGS&B@pHIGHHOﬁ CTauu IMpouccCoB FJII/IH006pa3OBaHI/ISI.

KaroudeBble ¢J10BO: TJIHMHUCTHIE Imopoabl, M3BCCTKOBO-TJIMHUCTOC BXKYHICC,
ABTOKJIABHBIC CUJIMKATHBIC MaTCPpHUAJIbI.

Abstract: It was established that can be used of clay rocks unfinished stage
processes of clay formation as a raw material for production of energy-efficient
autoclave silicate materials.

Keywords: clay rocks, lime-clay binder, autoclave silicate materials.

Introduction. The tasks of meeting the needs of capital construction, primarily
housing, with efficient, high-quality and environmentally friendly piece building
materials and products, are of particular relevance in the conditions of Uzbekistan. One
of the most economical and widespread wall materials in the Republic of Uzbekistan
are ceramic and silicate bricks. As a silica component in the production of silicate
bricks using traditional technology, high-quality quartz sand is used, the reserves of
which are limited. Therefore, the task of expanding the raw material base for the
production of silicate materials through the use of local raw materials and, first of all,
available ones, such as dune sands and other production wastes, becomes urgent. This
waste includes overburden.

The article analyzes the processes and results of the study of all types of
hardening of silicate bricks during autoclave processing. The testing involved model
mixtures of Nukus and Muynak sand and 15-25% lime of Aktau and Dzhumurtau
deposits. [1]

The technical processes obtained during the examination of a three-storey
residential building with silicate brick walls in the city of Moscow have been
substantiated and considered. The analysis of the revealed deformations in the form of
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cracks, as well as damage to the paint layer of external enclosing structures as a
result of environmental influences is given. [2]

Results and its discussion. Differences in the configuration of sand-lime brick
factories built in the 70s are considered. on the territory of the former USSR. The
modern expansion of the range of pressed products requires an increase in their raw
strength. This can be achieved in three ways: by increasing the consumption of lime,
adding sand and using a composite lime-silica binder. Possibilities of optimization of
raw strength by adjusting the compositions of the lime-silica binder are considered.
Investigations of partial replacement in the optimal composition of the lime-siliceous
binder I: P = 1: 1 of sand for limestone and loam with a clay content of 50% are
presented. An indirect method was used to determine the ultimate shear stress of
limestone, loam and ground sand separately and in the composition of a binder and
their effect on raw and autoclave strength. It was found that an increase in raw strength
by 43% occurs when replacing 50% of sand with loam, and replacing 50% of sand with
limestone increases raw strength by 2.3 times. [3]

The article outlines the problem of utilization of technogenic waste. Possible
directions of using ash and slag materials in construction are noted. The questions on
the use of ash in the production of silicate bricks in order to improve the technical
properties and reduce the cost of wall products, as well as improve the environmental
situation are considered. The technology of production of lime-ash bricks in industrial
conditions is presented. [4]

A technology for producing bricks based on lime-silica mixtures has been
proposed, in which chemical interactions are almost completely realized in a dispersed
state at the stage of preparation of the contact hardening binder and the raw mixture as
a whole, and the role of the molding (pressing) operation is fundamentally changed,
since this occurs transfer of a dispersed system into a stone-like body, which is fixed
by its complete water resistance in contact with water immediately after pressing. The
theoretical basis of the developed technology is the ability of silicate dispersed
substances (calcium hydrosilicates) to pass into an unstable state, to form a stone-like
water-resistant body at the time of application of a mechanical load during molding. A
feature of the proposed method is the exclusion of additional operations for autoclaving
products from the process of obtaining silicate bricks.

Synthetic calcium hydrosilicates, in contrast to natural ones, are more
homogeneous in composition and structure, contain fewer impurities, are characterized
by a dispersed composition and, in connection with these advantages, have a wider
practical application. Contact-condensation binders allow varying the properties of
products based on them in a wide range and thereby ensure maximum compliance with
the requirements for a specific direction of use. Raw materials for the production of
synthetic silicates of calcium hydrosilicates are practically unlimited, since calcium-
silicon-containing substances are present both in a variety of industrial wastes and in
natural compounds. Therefore, the problem of obtaining hydrosilicates of calcium with
a contact-condensation ability to structure formation is becoming more and more
urgent. This transition is considered as dependent primarily on the degree of ordering
of the arrangement of the particles of the substance, which determines the level of its
instability. [5] The use of silicate solid bricks in housing construction has a long
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history. The Republic of Bashkortostan is a typical example of the development of
this industry. [6]

Currently, in terms of consumption, silicate brick ranks second among small-
piece wall materials, however, in terms of a number of properties, it is inferior to
ceramic. It is possible to improve the quality of autoclave hardened materials by
grinding quartz sand or using raw materials with an initially high specific surface area,
such as waste from expanded clay production. In the course of research, it was found
that partial replacement of quartz sand as a filler in a silicate mixture with expanded
clay production waste promotes the formation of strong intergrowths of micro- and
submicrocrystalline calcium hydrosilicates, having a high dispersion and a largecontact
surface, providing good adhesion to the filler grains All this, in turn, leads
to a 100% increase in strength and an improvement in the operational characteristics
of the final products. [7]

A description of the author's method for determining the thermal conductivity
coefficient of a solid, based on a non-contact thermal effect on the surface of the
investigated building material by a source of infrared radiation and the subsequent
finding of a one-dimensional non-stationary temperature field of a solid during its
heating, established analytically according to the data of a system of thermal
converters, is given The calculation of the sought coefficient of thermal conductivity
of the investigated building material is carried out according to the differential equation
of thermal conductivity. [8]

The paper indicates an increase in the reactivity of a lime binder due to high-
temperature slaking of lime with a mineral addition of dihydrate gypsum, which affects
the temperature, the rate of slaking of lime and the dispersion of the resulting products.
The technical feasibility of using active highly dispersed lime slaking products in the
production of pressed silicate products has been established, which have a positive
effect on the process of phase and structure formation at all technological stages of
hardening with an increase in the strength of products and the possibility of reducing
the proportion of lime binder in the mixture. [9]

Support for the construction industry is one of the priority directions for
overcoming the crisis and overcoming its consequences in Ukraine. To a large extent,
this process depends on the efficiency of the work of enterprises in the building
materials industry. One of the most consumed types of products in this industry is
silicate bricks or pressed artificial stones. Among the reasons that hinder the expansion
of production of these products, improve their quality and reduce the cost, a noticeable
place is occupied by the physical and moral deterioration of equipment, low service
life of parts working in various friction units, and especially parts of press equipment.
[10]

As you know, during the development of ore deposits, hundreds of millions of cubic
meters of clay rocks, unconventional for the industry of building materials, fall into the
mining zone, the specificity of which is the incompleteness of the processes of clay
formation. The original parent rocks were destroyed, due to their minerals,
thermodynamically unstable compounds were formed, such as mixed-earthen
formations, imperfect structure of hydromica, Ca2 + montmorillonite, disordered
kaolinite, finely dispersed quartz, amorphous minerals, etc. on clay deposits. Such
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sediment in the form of overburden has accumulated in large volumes in the
Uchkuduk regions. Clay deposits are products of one of the final phases of weathering
of aluminosilicate rocks. The final stage of weathering is pure kaolinite and
montmorillonite clays.[11]
The studies carried out have shown the fundamental possibility of obtaining autoclave
silicate materials on the basis of these rocks [11-13]. This raw material, possessing the
properties of natural nanosized particles, allows you to change the morphology of
neoplasms and optimize the structure of the cementing compound.
Clay rocks have a very diverse mineralogical composition and properties. Therefore,
to develop a method for calculating the composition of a raw mixture based on a lime-
clay binder, the Kkinetics of the interaction of the main rock-forming clay minerals
(kaolinite and montmorillonite) with calcium hydroxide under hydrothermal conditions
was studied.[12]

In our studies, overburden in the form of loess-like loam and opoka-like clay,
which accumulated in large quantities in the Uchkuduk area, were tested as a clay
component. It was found that the optimal kinetic parameters of the reaction for aolinite
and montmorillonite are provided if the CaO content does not exceed 30 meq / g clay.
[13]

In the course of the experiment, we established that the maximum absorption of
calcium oxide by kaolinite and montmorillonite under autoclaving conditions at the
factory of Kushkupir silicate gisht zavodi LLC, which are adopted in the production of
traditional silicate bricks, is, respectively, 28 and 30 meq / g of clay. Based on the data
obtained, the calculation of the optimal composition of the lime-clay binder was carried
out, according to the method proposed by A.N. Volodchenko [13], which is based on
the condition of complete interaction with clay minerals with CaO.

_2800-P-H

~ 28-P-H +1000A
where C is the CaO content in the lime-clay binder, wt. %; P is the content of clay
minerals in clay rock, wt. %; H - limiting absorption of clay by lime, 28-30 meq / g; A
- activity of lime, wt. %.
The study of the combined effect of finely dispersed quartz and clay minerals on the
properties of lime-sand materials has shown that the most effective control of the
synthesis of new formations is possible by introducing rocks containing, along with
clay minerals, 50-70 May. % of finely dispersed quartz.
This hypothesis was tested by using overburden clayey rocks of the Navoi MMC as a
raw material (Fig. 1)
As our semi-industrial experiments have shown, the use of overburden clay in the form
of a lime-clay binder makes it possible to increase the strength of the raw material by
2-3 times, the finished silicate brick by 1.0-1.5 times. Increasing the strength of the raw
material will reduce scrap in the molding process and facilitate the production of high-
hollow products. The optimum content of clay rock, depending on the mineralogical
composition and activity of the raw material, is 25-30 wt. %. Due to the high reactivity
of the studied clay rocks, it is possible to reduce the duration of isothermal holding of
products in an autoclave by 1.5-2 times and, accordingly, to reduce the consumption of
energy.
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As a result of the physicochemical analysis of the prototypes, it was found that in
the lime-clay-sand mixture, cementing compounds are formed mainly due to the
interaction of calcium hydroxide with clay minerals and partially with finely dispersed
quartz. The products of the interaction of clay minerals with lime are low-basic
hydrosilicates and hydro-garnets, with kaolinite forming predominantly hydro-garnets,
and montmorillonite forming low-basic hydrosilicates of calcium.
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Rice. Properties of samples depending on the content of overburden clay rocks of the
Navoi Mining and Metallurgical Combine:
| - loess-like loam; Il - opoka-like clay; content of active CaO, wt. %: a - 4, 6-8; 1 -
compressive strength, 2 - average density, 3 - water absorption

Conclusion. Thus, as a technological and energy-saving raw material for the
production of autoclave silicate materials, it is possible to use overburden rocks in the form
of deposits, the initial stage of clay formation processes, which consist of metastable
minerals of imperfect structure of the nanodispersed level, fine quartz and amorphous
minerals, which will improve the physical and mechanical properties. autoclaved silicate
materials. The reduction in energy consumption for the production of sand-lime bricks will
be in the range of 20-25%.
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Annotatsiya: Ushbu maqolada paxta tozalash korxonalarida ishlatiladigan
mayda iflosliklardan tozalash qurilmalari va taklif etilayotgan yangi konstruksiyadagi
uskuna to‘rli yuzalari foydali yuzasi hisobi va unda paxtaning harakati tadqiqi
to‘g risidagi taxlillar keltirilgan.

Kalit so’zlar: Paxta, mayda ifloslik, kalta tola, tozalash, momiq, gozigcha,
baraban, taminlagich, to’rli yuza.

AHHOTanuA. B naHHON cTaThe aHAIM3UPYETCS pacyeT MOJE3HOW IIIoNaau
JUCTAINIUX C MCIKUMHU quﬁKaMH, HCIIOJIB3YCMBIX Ha XJIOIIKOOYHUCTHUTCIIbHBIX
yCTpOﬁCTB 3aBOJax, W IIOBCPXHOCTHU AYCCK IIpCIaracMoro 060py,Z[0BaHI/I}I HOBOH
KOHCTPYKIIUHU, a4 TAKIKC UCCICIOBAHNC ABUKCHUA XJIOIIKA B HEM.

KaroueBsbie ciioBa. XJIONka Cblpa, MEJKUKA COpP, KOPTKHM BOJIOKHA, OYHCTUT,
nmyX, KOJIOK, OapabaH, MUTaTEIbHBIN, IECOYHOE TUIOIIAIb.

Annotation. This article analyzes the calculation of the useful area of cleaning
devices with small cells used in cotton ginning plants, and the surface of the cells of
the proposed new design equipment, as well as the study of the movement of cotton in
it.

Keywords. Cotton, fine trash, short fiber, cleaning, fluff, stick, drum, feeder,
mesh surface.

Introduction: It has now been found that the normative characteristics of the
cotton cleaning process are performed at a high level in each equipment, and its
cleaning effect is low due to some disadvantages of the equipment for cleaning fine
dirt. This is due to the fact that the contact angle of the pile drum does not exceed 100
°C. It can be seen from this that the involvement of a large number of piles in the
separation of small contaminants is not ensured. This, in turn, has a significant impact
on cleaning efficiency and equipment performance [1].

Cleaning cotton from minor contaminants is an important process that has a
significant impact on subsequent processing, such as insulation and fiber cleaning. If
minor contaminants are not sufficiently cleaned, it will switch from passive pollution
to active pollution [2] and will make it difficult to isolate the fiber in the cleaner. All
cleaners that remove minor impurities from cotton work in the same way: Cotton drums
are pushed into the drums and pushed through rough surfaces. This process is repeated
several times and cotton is cleaned of minor impurities. The efficiency of cleaning
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depends on the rotation speed of the drum drum, its design, surface and quality
characteristics of cotton.

The rate of rotation of the drum-boring drums is limited by the growth of
mechanical damage to the cotton seeds, and the surface area of the drill is limited by
the conversion of the cotton into the dirty mixes.

Theoretical foundations

The rotational speed of the vibrating pile-plank drums determines the increase
in the mechanical damage of the cotton seed, and the useful surface of the mesh surface
determines the release of contaminants from the cotton. All fine-grained cleaning
equipment uses perforated mesh surfaces with dimensions of 6x50 mm [3].

The cone is proposed to be made in order to increase the useful surface area of
the mesh, to separate it from the perforated surface while fully preserving the natural
properties of cotton. This increases 1) the effective cross-sectional area of the mesh
barrier, 2) reduces the aerodynamic drag of the cage, and 3) increases performance and
Impact area [4,5].

Cotton movement on the surface of a consolor-shelter

For theoretical verification of the proposed option, consider the movement of the
cotton in the process of separating it from the surface of the circular cone [6,7].

Let m move along the surface of the lattice AB with the initial velocity V when
the point of mass to = 0. The surface of the lattice AB  rotates along the surface of the
cone with a constant angular velocity, and we place the coordinate head at the center
of the circle and direct the OZ axis along the axis of the cone (Figure 1).

==

k

6) Ll r

Figure 1. The trajectory of a cotton ball in the form of a cone is used to remove
impurities from the surface of the mesh using pegs.
Theoretical research accounting
The material rotates with the mesh surface. It moves along the lattice surface
according to the S(t) law. To determine this trajectory, we will do the following work:
The coordinates of a point on the surface of the cone for t>0 are given by the

following formulas: _
[x= %ro +S smoc%cpsémt + ;
%yz r +Ssina)sin(ot +

1)

0

[z = S cosa

Here: a- the corner in the cone rotation; r- small circular radius;
- The angle between the plains of the lace surface and the X0Z coordinate plane.
The full speed of the material point is equal to the following.

VZ=X +y¥+Z =S +(r o+ Ssina)’e’ (2)
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We will find the project of the Coordinate Ashot of all forces affected by the
material point:
The material point is affected by the following asset forces.
1) Projection of the force of gravity on the arrows
X1=0; Z1=-mg; Y1=0 3)
2) The force of friction generated by the force of gravity:
X, =-mgf - cosa. - sina. - cos(wt + )
JYZ = —mgf - coso. - sina - sin(wt + B ) 4)

[Zz =-mgf - cos’a

3) We find the acceleration of Kariolis. Here the relative angular velocity will
be as follows.

ok NG

e

v =Ssinaficos@t+B)+ jsin(wt+ B)+kcosal}

By definition Kr- Kariolis acceleration:
L i i K

K; =2[v,,, 0] = 2S $ina. - cos(ot + B) sina -sin(ot + p)  cosa | = (6)
0 0 ®

— 20-S-sinafi sin(ot + B) - j cos@t + B)]

normal arrow projection passing through the stakes

N ={-sin(wt+B); cos(wt+pB)} (7)
Kariolis injection force to-normal projection:
npk,, = (k =N-k" =-2meS-sina. = Nk (8)
L

Kariolis compatible friction force will be equal to:
Fishk:-Zmooszinoa

This is projections of power:
[Xa = —2mwfSsin?a cos@t + B)

7Y3 — —2mofSsin? . sin(ot + B) ©)
7 = —2mefSsina. coso

[ s
Now we take the S dimension as a generalized coordinate and draw up the I1-
type equation of Logrange:

Kinetic energy: T = (E)mvz;
2

Generalized power:
Q,=—-mgf sina cos(wt + B) — 2mof sina — mg sina sin(ot + ) -
_ f.PS (10)
my 8% + (1, +Ssin0) 2
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Taking into account the T.Qs, We can write the Logrange Il type equation as

follows:
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S+ 20fSsin®a ~ (r #Ssina)sinaw?® = ~gsina(f sinc. cost + B ) +

+sin(ot + B)) - P (11)

mS +(r, +Ssin) 0’
The above differential equation is an equation of the motion of a material point
moving along a rotating pile with a conical mesh surface.

a =E2 say, (11) the material moving on the surface of the disc, which revolves

around the little axis obtained in the previous work, derives from the equation of motion
of the point.

In the Runge Kutta method in the equation exposure is integrated with the
following initial conditions: when t=0

S=So; S=0 (12)

Accounts will be performed in cases where the account is p=0 and p=90° and
r0=20 sm ro=30 sm Sp=0 and Sp=10, a=30°, a=45° and a=60° [8,9].

The rest of the values were taken as in the cases [10]. The radius of the base of
the cone is selected depending on the useful surface of the equipment for picking up
fine cotton 1XK][11,12].

Table 1

O/ The length of cove1r_art]geeag1cg :ﬁeorfnesh sz/rlia?cr:]e The mesh surface

the mesh surface . . is a useful surface
n M, (mm) surface is a width K, (sm?)

? (degree) (mm)

1 1800 60 230 0.41
2 1800 65 251 0.45
3 1800 70 269 0.48
4 1800 75 288 0.51
5 1800 80 307 0.55
6 1800 85 325 0.58
7 1800 90 345 0.62

As can be seen from Table 1, the actual distance occupied occupies its useful
surface.

Conclusions. Calculations and analysis of the results show that the amount of
impurities removed from the surface of the conical mesh by means of piles increases,
the amount of impurities in cotton seeds decreases.

In the proposed cone-shaped vertical system, the cotton soft cleaning equipment
helps to overcome the above-mentioned shortcomings by increasing the useful surface
area of the net, reducing energy consumption and fiber damage. At the same time, the
angle of coverage of the mesh surface with the pile drum is increased to 360°, which
ensures 100% participation of the piles in the working area of the mesh surface,
facilitates their replacement and increases the cleaning efficiency.
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Annotatsiya: Manyovr lokomotivining ishlashini kutayotgan ko‘p sonli yuk
obyektlari sharoitida manyovr dispetcheri gaysi lokomotivlar bilan va ganday ketma-
ketlikda bu tashish ishlarini amalga oshirishni aniglashi kerak. Bunday hollarda
manyovr lokomotivlari ishini rejalashtirish mezonlari rejalashtirish intervali
oralig‘idagi lokomotivlar ishining umumiy kutish vaqtini minimal miqdori tanlanadi.
Ushbu magolada ishlarning lokomotivlar uzatilishini kutishini minimallashtirish va
samarali qgarorni avtomatlashtirish uchun temir yo‘l stansiyalarida manyovr
lokomotivlari ishini “tarmoqlar va chegaralar” usuli asosida rejalashtirishning
matematik modeli ishlab chigilgan. Ushbu model temir yo‘l stansiyasining
ekspluatatsion xodimlariga bitta yoki yo‘l-yo‘lakay yo‘nalishlardagi yuk ob’ektlariga
boradigan vagonlarni guruhlash va birlashtirish imkonini beradi.

Kalit so‘zlar: manyovr lokomotivi, “tarmogqlar va chegaralar” usuli, matritsa, ishlarni
birlashtirish, lokomotivlarning ishini kutish.

AHHOTanus: B ycroBUsX O0NBIIMX YHUCE TPY30BbIX OOBEKTOB, OKHIAOIIUX paboOTy
MAaHCBPOBOI'O JIOKOMOTHBA MAaHCBPOBOMY JUCIICTUCPY HCO6XOI[I/IMO OIIPCACIINTD
KaKUMH JIOKOMOTHMBAMH M B KakoOH MMOCJICAOBATCIBHOCTH CICAYCT OCYHICCTBUTL OTHU
NepeBO3KU. B Takux ciydasx KpUTEpUW IUTAHUPOBAHUS pPaOdOThl MaHEBPOBBIX
JIOKOMOTHBOB BBIOMPAETCSI MUHUMYM CYMMapHOTO OKHIaHUS JOKOMOTHBOB paboTaMu
B TCUCHHUE MHTEPBaja IUIAHUPOBaHUs. B 1anHO# cTaThe pa3paboTaHa MaTeMaTHUYECKas
MOJCIJIb INNIAHUPOBAHUA pa6OTLI MAaHCBPOBBIX JIOKOMOTHBOB Ha JKCJIC3HOAOPOKHBIX
CTAHIUSIX HA OCHOBE METOJIa «BETBEH U IPAHUILD C LEIbI0 MUHUMU3ALUU OXKUTAHUS
JIOKOMOTHUBOB pabOTaMH W aBTOMATH3alUU TPUHATHS IPHEKTUBHOTO PpEIICHUS.
JIaHHBIM MOJENb MO3BOJSET ONEPATUBHOMY MEPCOHAILY JKEIIE3HOIOPOKHOM CTAHIUU
o0BeIMHUTL PAOOTHI C TIIEJNBI0 TPYNIUPOBKM EIUHUYHBIX pPabOT, HWMEIOIINUX
OJMHAKOBBIC HJIN ITIOIIYTHBIC aIp€Ca OTIIPABJICHHUH U HA3SHAYCHU .

KuarwueBble cj10Ba: MAaHEBPOBBIM JIOKOMOTHB, METOJ «BE€TBEM W TPAHULD,
oOBeIMHEHUE padoT, OXKUAAHMS paOOTaMHU TIOKOMOTHBOB.

Abstract: In conditions of a large number of cargo objects awaiting the operation of a
shunting locomotive, the shunting dispatcher needs to determine which locomotives
and in what sequence these transportations should be carried out. In such cases, the
criteria for scheduling the work of shunting locomotives is the minimum of the total
waiting time of locomotives for work during the planning interval. In this article, a
mathematical model has been developed for scheduling the work of shunting
locomotives at railway stations based on the “branches and boundaries” method in
order to minimize the waiting of locomotives by work and automate an effective
decision. This model allows the operating personnel of the railway station to combine
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jobs in order to group single jobs that have the same or associated departure and
destination addresses.
Key words: shunting locomotive, “branches and boundaries” method, consolidation
work, locomotive work expectations.
Introduction. Shunting work at railway stations has a significant impact on the
transportation process and largely determines its efficiency, significantly affects the
economy of the transportation process of JSC “O‘zbekiston temir yo‘llari”.
To a greater extent, the role of shunting work on the sidings of railway stations is
growing. The movement of a locomotive making shunting works should be controlled
by only one employee - the head of the maneuvers, the trainer responsible for their
correct implementation [1].
The work of all shunting locomotives in the station is coordinated by the station
attendant. At marshalling yards, the work of shunting locomotives in the marshalling
yard, the receiving yard is supervised by the person on duty on the hill. At stations with
a large volume of cargo work, the shunting locomotive is in charge of the shunting
dispatcher.
In conditions of a large number of cargo objects awaiting the operation of a shunting
locomotive, the shunting dispatcher needs to determine which locomotives and in what
sequence these transportations should be carried out. In such cases, the criteria for
scheduling the work of shunting locomotives is the minimum of the total waiting time
of locomotives for work during the planning interval.
One of the tools that contribute to improving the quality and efficiency of planning and
control of technological processes at stations, as well as the best use of shunting means
and devices is the operational planning of shunting locomotives based on modern
methods of solving.
Today, scientists and specialists of railway transport are carrying out a lot of work to
improve methods for performing various types of shunting work and to develop such
a technology of shunting, which would take into account the potential capabilities of
shunting means and devices, as well as the achievements of modern theory and practice
of science. However, all these works are mainly aimed at the efficient operation of a
shunting diesel locomotive without taking into account the expectation of their work,
replacing shunting locomotives with locomotives, reducing the time for performing
shunting operations due to the development of stations, improving their track
development schemes and equipment with modern means of automation and tele
mechanics [2- 7].
Based on the analysis of the experience of railways and the works of scientists, it can
be concluded that the problem of resource conservation on railways both in the near
and far abroad is given a lot of attention. However, studies on improving the methods
of scheduling the work of shunting locomotives at stations on the basis of a minimum
total waiting for locomotives for work during the planning interval have been
performed insufficiently.
Analysis and results. One of the tasks arising in the development of an automated
transport control system is the scheduling of locomotives. The functions performed by
locomotives are summarized by the concept of "work" (moving one or several cars
from one cargo object to another, supply and cleaning of loaded and empty cars,
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shunting movements, train operation, reserve runs). Thus, the problem under
consideration is solved after the workflow has been formed (submitted for execution).
Let us introduce the following designations for the work parameters:
T; — the moment of presentation of the i-th work, starting from it is possible to perform
It;
t; — the duration of the i-th job;
T¢— the maximum permissible (“critical™) moment of completion of the i-th work;
[|ICik|| (i, k =1,2,...,N; i # k)— the matrix of the times of the move between the
points of the i-th and k-th jobs.
There are M locomotives to perform N works submitted, with M < N. Each of the

locomotives is characterized by the value T/ (the moment the j-th locomotive is ready
to perform work) and a vector - the column of travel times ¢/ = (le, Cé' s CJI'V) from

the location of the j-th locomotive to the points of presentation of each work. It is
assumed that the locomotive can perform only one job at a time and the started job
cannot be interrupted.

It is required to distribute the work between the locomotives and establish the sequence
of work for each of them.

When solving this problem, various optimality criteria and objective functions are
practically used, depending on technological conditions:

minimization of the total waiting time of locomotives for work submitted for execution;
maximization of the number of works performed during the planning interval (subject
to the obligatory performance of some works) or the number of reworked cars. Other
criteria are also possible.

In the considered formulation of the problem, the criterion “the minimum of the total
waiting for locomotives by work during the planning interval” is adopted. The waiting
period is the time from the moment the work is presented to the moment it starts to be
completed. This takes into account a number of restrictions:

« some work must be done with zero waiting (eg replacement of wagons at the front of
the blast furnace);

* two locomotives are required to perform separate works at the same time;

« certain works are interdependent (for example, the cleaning of cars from the cargo
front must precede the delivery of cars to the same front), etc.

The algorithm for scheduling the work of locomotives in the general case consists of
the following enlarged blocks.

The work flow formation block provides a sequential view of the system elements
(loading and unloading points, station tracks, etc.) to identify the need to supply
locomotives in the planning interval T. Since the problem under consideration is not
solved autonomously, but in combination with other tasks, the work flow formation
block is a direct continuation of the blocks that solve the tasks of planning these works.
The identified works are written into an array, where the place of their implementation
is indicated, and T;, t;, T~ are determined at the same time. The array of jobs is formed
in ascending order T; .

The block for combining jobs analyzes their array in order to group individual jobs that
have the same or associated departure and destination addresses. In this case, the union
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Is possible only if the shifts of the final moments of the possible execution of the
combined jobs i, i + k (T; < T4 arising as a result of the union do not exceed
T Tk
For the accepted option of combining, one work is recorded in the work matrix instead
of two.

The locomotive scheduling block solves the main problem of the algorithm. Various
methods of solving it are possible. Below we consider algorithms based on the use of
the branch-and-bound method [8-10].

The block for correcting the plan, taking into account the track scheme, checks the
possibility of implementing the obtained plan in the conditions of the interdependence
of trains as they move. For each of the trains and locomotives, the times of occupation
of all elements of the route are calculated, and in case of coincidence of these times on
individual elements or coincidence in time of hostile routes, dispatch control measures
are taken (crossing, overtaking, delayed departure, etc.).

The algorithm for solving this problem can be used in conditions of rigid zoning of
locomotives or in cases where it is advisable to distribute work between locomotives
on the basis of certain heuristic procedures. Further development of this algorithm
makes it possible to use it to solve the problem of scheduling the work of several
locomotives. The following designations have been introduced:

A1, Az ..., AN — the sequence of works submitted, A; = {T;, t;, Tf'};
S ={iy, iy ...,iy} — the sequence of work numbers performed by one
locomotive;

T — the moment the locomotive is ready to start work;
0; — the locomotive is late for the i-th job, if this job is
performed first;

0;, — being late for the k-th job, if it follows the i-th;

6, i,..;. — being late for the i-th job after completing jobs i1, iz, ... ir—1,
We also denote
S =0; +Ti+t;+cy — Ty 1)
Taking into account the introduced designations, you can write:
0; = max{0, T +cy — Ty} 2
01 = max{0, 5y } 3
or
Oirk = Oik (4)

61‘1 igu iy — maX{O, 91‘1 igo ipyq + Sir—lir — 9ir—1 } (5)
Assuming that the matrix ||Ci|| contains the minimum travel times between points i,

k, then the following inequalities are true:
Ci +Cix = Cy;

Cri tCix 2 Crk}' (6)
this implies:

Oik > — Ty (7)

O > 0. (8)

In other words, the delay of the locomotive to the k-th job will not decrease if this job
Is performed not the first, but the second. Similarly, one can prove that


http://khorezmscience.uz/

ELECTRONIC JOURNAL OF ACTUAL PROBLEMS OF MODERN SCIENCE, EDUCATION AND TRAINING. NOVEMBER, 2021 -11/2. ISSN 2181-9750

0i, iy..ik = Ok (9)
From formulas (5) and (9) it follows
igi, <0 i O i —0; (10)
and for the last iy- the job
91'1 iy S 91'1 ivag T 9iN—1 iN QiN—l- (11)

Based on conditions (10) and (11), we obtain
0; ..i ; ZN 1911 ZN 1@ :2_1(91 i —0; )+9i-(12)

1 N—-1N k=1 k k+1 k=2 k=1 k k+1 k+1 N

Similarly, for any i,- th job
Y y il O, .. <X 10 —6; )t0,;, (13)

] 1 r k=1 k k+1 k+1 r
Summing over r, we get:

211’\]:1 911 2. f —Zr 10 +Zr ZZT 1(91 ik+1 +1) =010 +(N-1) X
e
k=1
(0i,i,— 0i,) + (N — 2)(91'1 i, — 91'3) + -+ (N - k)(eikik+1 — 9ik+1) + -+
+(0i,_, i) +0iy (14)
Thus, (14) determines the upper bound for the sum of locomotive delays to N jobs (in
the case §;, = 0 strict equality holds for all i, k).
Consequently, the right-hand side of inequality (14 can be taken as an optimality
criterion, to minimize the values of which we used method of the “branches and
boundaries”.
Obijective function:
Z=YN 6;+ (N- k)(ell —-0; ) (14)

i=1 k=1 k k+1 k+1

and since X4 8 ;= const = Co, the problem is to minimize the second sum in (14).
To obtain estimates of subsets of routes arising in the process of branching, construct
the matrix

Mo = llanll =116+ —6.ll. (15)

The objective function takes the form
Z=Co+ XV N—-k)a;; - min (16)

k=1 k k+1
and the problem is reduced to choosing the optimal values a;,;, ,

We branch and evaluate the resulting vertices according to the following algorithm.
0-th step. Calculated a%.(r = 1,2, ..., N) — the minimum values for the lines M o:

a? = n'ril Ti}'i = 1, N (17)
an ordered sequence is formed
o= (a%,a’,..a%), (18)
P .. i1 2 in
satisfying the condition
a’® <a® <---<ad (19)
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a lower bound for Z on the set of all routes, we take

2 =Ccoty N -k a, (20)

lk

since it can be shown that for any schedule Z > Z9,

1-st step. Branching into two subsets @1, ® ; is carried out as follows. Lete;, = a,y,

then @ ;— is a subset of routes for which the first two jobs are — A4,,, A,; ® 1 —subset of
routes for which A,, A, are not the first two jobs.
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Martpunia Mo, ucxoanass st 1-ro BeTBieHHUs, oOO3HadaeTcs M1, a maTpuia,
MOJIydeHHas W3 M1 BBIUEpKMBAaHMEM CTPOK U CTOJOLOB C HOMEpaMu p, (q,
obo3Hauaercs Mpa.

Since a possible continuation of any option @1 € ®1 must begin with A,, for the
assessment of @ 1, an assessment SeCl_‘UGI'ICG I 1 IS formed

(a ,a ,..a ), (21)
1 i2 Iy
a,=a =apg (22)
i1 i2
a'l. = min{a ¢}, (23)

[ + p, and as the rest a'ikk =3,..,N take the values of the minimum along the rows of

the matrix Mpa+, arranged in ascendmg order.
The estimate Z for the set @1 is calculated by the formula

Z=co+ XV (N—-k)a . (24)
L L k=1 ik
The evaluation sequence I' ; for @ 4 has the form
TT=(,a,..a), (25)
i1 iz iN
a; =min{a,} =aswxr,l=12,..,N.(r,) # (p,q) (26)

1
The rest of the elements of " 1 are taken from the original sequence I' ¢ (18), from where
the minimum over the s-th row was previously excluded.
The estimate Z 1 is calculated similarly to (24) by summing over the elements T 1.
As a vertex for the subsequent branching @' is chosen, for which
Z' =min {Z1,Z2}. (27)
k-th step. With all subsequent branches, two cases may arise.
1. After k branches, a sequence of works A; , A ;,, ..., A 10 A iy is selected for the

sequence of works, which serves as the beginning of further steps.
Obijective function assessment

Z0>[co+ (N — 1)6111’12 +-+(N—qg+ 1)alq_1llz] =Cg (28)
2. After k branches, no subsequence of jobs is chosen, ie, Zk =7 ,i =1, 2, ..., k.
This means that the matrix My, 1 is identical to M4, but the elements corresponding to
the sequences not selected in the first k branches are replaced by very large numbers.
The choice of a vertex for subsequent branching is similar to that described above. The
branching process continues until all jobs take up space in the sequence. The Z score
for the last vertex gives the value of the goal function.
In the case a ;, # 0; for all i, to Z determines the true sum.
The required sequence of operations is described by a work dependency graph, the
vertices of which correspond to the activities, and the arcs determine the order of their
execution. The first level of the graph contains independent vertices without incoming
arcs. Works of the k-th level cannot be performed earlier than the previous works of
1,2, ..., (k— 1) -th levels. Taking these constraints into account significantly reduces
the set of acceptable options.
Results and discussion. The computational scheme of the sequence ordering
algorithm is illustrated by the following simple example. Let us present the initial
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waiting matrix for locomotives by jobs My = ||a,;|| for four jobs A; ..., As; 6; =
0,i =1,2,3,4, i.e., locomotives are not late for the first works.

- A1 | Ao | A3 | Aa | &
Al X [11114|15|11
A 16| X |10]15]10
A3 |44 35| X | 25|25
A4 141136121 X |21
bi |16 (11|10 |15 -

The original sequence I'py = (10, 11, 21, 25).
Assessment Z0=3-10+2-11+1-21+0-25=73;, q,= apqs =az. We

form two subsets: Ty, where the first two jobs are A,, Az, and also T, where the first
two jobs are not Az, As.
Let's form a matrix w 15
Mpas = M23+ = ||
1 1 41 o

a =a =10;a =25;

We form a sequence I'i:

i1 1 io

't = (10, 25,15, 41).

Assessment Z1 =3-10 +2-254+1-15+ 0-41 = 95. Next, we form the sequence
I

¢, =11,k = (11,10, 21,25).
Assessmentz; =3-11+2-10+1-21+0-25 =74,
74 < 95 and, consequently, for the subsequent branching we choose the vertex zi,
consistent with the sequence of works 2, 3. The further course of the solution is clear
from Fig. 1.

Z=T3
Original
sel

=95 Zi="1

7:=74 l:: 12 )

=78

.
23 (. 23 )

Fig. 1. An example of solving the problem of scheduling the work of shunting
locomotives according to the criterion of minimum total waiting for work.
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m Fig. 1 that the optimal sequence when performing work with one locomotive

14,A3A4} gives the sum of delays 8 = 78 minutes.
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Conclusion

1. A mathematical model has been developed for scheduling the work of shunting
locomotives at railway stations on the basis of the “branches and boundaries” method
in order to minimize the waiting of locomotives by work and automate the effective
decision-making.
2. The developed model allows the operating personnel of the railway station to
combine works with the aim of grouping single works that have the same or associated
departure and destination addresses.

References :
[1]. Pravila texnicheskoy ekspluatasii jeleznix dorog Respubliki Uzbekistan (s
izmeneniyami i dopolneniyami na 02.10.2012 goda). — T.: Gl "Uzgosjeldornadzor",
2013. — 204 s. (https://lex.uz/acts/1801692 ).
[2]. F. Jaehn, A. Otto, and K. Seifried, “Shunting operations at flat yards: retrieving
freight railcars from storage tracks”. OR Spectr., vol. 40, pp. 367-393, 2018, doi:
10.1007/s00291-017-0495-x.
[3]. F. Kamenga, P. Pellegrini, J. Rodriguez, and B. Merabet. Solution algorithms for
the generalized train unit shunting problem / EURO J. Transp. Logist., vol. 10. April,
2021. doi: 10.1016/j.ejtl.2021.100042.
[4]. Aripov N.M., Suyunbayev Sh.M., Jumaev Sh.B., Kayumov Sh.Sh. Method of
operational regulation by shunting locomotives at railway stations / Urgench: Urgench
State University, 2021. — 9/2. — R. 75-84.
[5]. Aripov N., Suyunbaev S., Azizov F., Bashirova A. Method for substantiating the
spheres of application of shunting locomotives at sorting stations // E3S Web of
Conferences, 2021, 264, 05048. https://doi.org/10.1051/e3sconf/202126405048.
[6]. Suyunbaev Sh.M., Sa'dullaev B.A. Vibor rasional'nogo varianta organizasii
manevrovoy raboti na ctansii // Materiali konferensii «Prioritetnie napravleniya
innovasionnoy deyatel'nosti v promishlennosti». — Kazan'.: OO0 «Konvert», 2020. —
S. 183-186.
[7]. Suyunbaev Sh.M., Jumaev Sh.B., Sa'dullaev B.A. Kam xarajatli tortuv harakat
tarkibini temir yo‘l stansiyasidagi manyovr ishlarida qo‘llashning samaradorligi /
Academic Research in Educational Sciences (ARES), Vol. 2, Issue 10 (2021), 100-109
b. https://doi.org/10.24412/2181-1385-2021-10-100-1009.
[8]. Pojidaev M.S. Algoritmi resheniya zadachi marshrutizasii transporta: avt. dis.
kand. texn. nauk. — Tomsk: TGU, 2010. — 20 s.
[9]. Jestkova S.A. Ispol'zovanie metoda «vetvey i granis» pri reshenii zadach
marshrutizasii transporta // Mir transporta i texnologicheskix mashin. —2012. — Nel. —
S. 94-100.
[10]. Kostyuk Yu.L. Effektivnaya realizasiya algoritma resheniya zadachi
kommivoyajyora metodom vetvey i granis // Prikladnaya diskretnaya matematika. —
2013. — Ne2 (20). — S. 78-90.


http://khorezmscience.uz/

ELECTRONIC JOURNAL OF ACTUAL PROBLEMS OF MODERN SCIENCE, EDUCATION AND TRAINING. NOVEMBER, 2021 -11/2. ISSN 2181-9750

ACTUAL PROBLEMS IN MODERN ART AND ARCHITECTURE
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THE ROLE AND IMPORTANCE OF THE SUBJECT “STAGE SPEECH” IN
TRAINING ACTORS.

Toxirov Oybek,
Uzbek state art and culture
Institute  teacher

tokhirov.94@mail.ru

Annotasiya. Mazkur magolada sahna nutgi fanining nazariy asoslarini, tarixi,
o‘qitish uslublarini o‘rganish orgali bo‘lajak aktyorlarni o‘qitish jarayonida amaliyotda
qo‘llash masalalarining dolzarbligi ko‘rib chiqilgan. O‘qitish jarayonida esa sahna
nutqining poydevori bo‘lgan tumashg‘ulotlar keltirilgan. Adabiy parchalar, sa'jlar,
she'r, tasviriy masal va hikoyalar orgali talabaning nutqgini rivojlantirish ko‘zda
tutilgan.

Kalit so‘zlar: san‘at, sahna, teatr, nutq, sa'j, tasviriy parcha, aktyor, she'r, tasviriy
masal, adabiyot.

AHHOTaI[I/II/I. B craTtne HUCCIICAYCTCA aKTYyaJIbHOCTH BOIIPOCOB IMPAKTHYCCKOI'O
IMPUMCHCHUA B IIPOLCCCC IIOATIOTOBKHU 6y)1yIIII/IX AKTCPOB Ha OCHOBC H3YUYCHUA
TCOPCTHYCCKHUX OCHOB, UCTOPHUHU, MCTOAWKHU IIPCIIOaBaHUS HAYKH CHCHI/I‘ICCKOﬁ peun.
B nporiecce 00yueHust 1ar0TCs YPOKH, COCTABIISAIONINE OCHOBY CIleHHYeckoi peun. OH
HaIIpaBJICH HA PAa3BUTUC PCUYHU YUAIIUXCA C IIOMOIIOBIO JIMTCPATYPHBIX OTPBIBKOB, CaJlK,
CTHXOB, O6paSHI>IX IMPpUTY U PaCCKa30B.

KaroueBbie cjioBa: HCKYCCTBO, CIHCHA, TCaTp, pC€4Yb, CalK, KHBOIIMCHOC
IIPOU3BEAECHHUE, aKTEP, CTUXOTBOPEHUE, MILUIIOCTpALUs, JUTEpATypa.

Annotation. The article discusses applying issues of theoretical principles of the
subject "stage speech™ in the process of training future actors through the teaching to
history, methodology of teaching, and putting acquired skills into practice. In the
process of teaching, the basics of stage speech are presented. It is intended to develop
the student’s speech through literary passages, saj, poems, figurative parables, and
stories.

Key words: art, stage, theatre speech, saj (emotive prose), figurative parables,
actor,poem,illustrative fable, literature.

Introduction. It is well known that one of the expressive bases of the criterion
of human development is that the existing word is one of the most powerful and
influential factors in our internal and eternal intellect, emotion, behavior, and attitude.
Our languages play a great role in all spheres of human life such as social life, the
relations of the individual and society, in the imagination of the individual who tries to
reach spiritual perfection, development of outlook, incomparable and influential
spirituality, and enlightenment. imagination and worldview

Great people, scientists and outstanding figures who have made a incomparable
contribution to the development of world civilization, shared their views on our
language, which at all stages of human history has been the interpreter of the balance
between peoples and countries.
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Literature review. Several research works have been conducted by scientists
and specialists on training future actors. In particular, S. Inomkhodjayev's
"Fundamentals of Artistic Reading", A. Sayfuddinov "Literary work and performance
skills", N. Aliyeva "My life in art", |. Pulatov "Stage speech”, Z. Olimjanova, A.
Tulaganov "Stage speech”, Z.Bobonazarova “Stage speech”, A. Tulaganov‘‘Performing
skills of poetic works”, M.Isroilov “Working on monologues”,G.Khalikulova “Stage
speech”, H.Juldikoraeva “Lola Khodjaeva speech expert”, LolaKhodjaeva “Oratory”
”, A.Nosirova®“ Stage speech 7, Fundamentals of live word art , S.Inomkhodjaev*
Past speech of the East ”, .Jumanov* Stage speech ”, M.Khojimatova“ Stage speech

Also, the given educational literature on the theory and direction of stage speech
[1; 2; 3; 4; 5; 6; 7; 8; 9; 10] are the most important methodological manuals in the
process of educating future actors to the art of stage speech and public speaking.

Stage speech plays an important role in the acting aspect of theatrical art. Not
only teachers but if it is necessary directors and actors are also should give serious
attention to the subject "stage speech”. Due to the attention of Mannon Uygur,
Tashkhoja Khodjaev, Etim Bobojonov, Shukur Burkhanov, Abror Khidoyatov, and
other great and inexhaustible performers and actors of the stage language, science has
developed practically.

During the 70 years of its activity, the department has created many pamphlets
and manuals in the field of education "Stage speech™.

Stage speech science should base on a live performance school. This school was
formed over the years and has made a significant contribution to the art of theater.

Founders of such schools of stage arts: M. Uygur, A. Khidoyatov, O. Khojaev,
Sh. Khodjaeva, A.Sayfutdinov, I.Pulatov S.Inomkhodjaevs and their followers
M.lIsroilov, Z.Olimjanova, A.Nasirova, now l.Jumanov, R.Kadirov, Sh.Yusupov,
M.Khodjimatova, G.Khalikulova, X Juldikaraeva, B. Magdiev, U. Ibragimova, N.
Karimbaeva, D. Umarova, D. Jumanova and others continue this coaching activity.

Research methodology. The subject "Art of stage speech™ which teaches
prospective artists, including actors and directors, to work on speech techniques and
speech, as well as the stages of its development and formation, working on the student's
speech, eliminating all shortcomings, making it fluent and effective is taught to future
artists

Analysis and results. It is known that national consciousness and expression of
the national thinking and spiritual relations between generations is manifested through
languages. All human qualities enter into the soul of the human being by the lullaby
that our mothers sing in their mother tongue. The mother tongue is the soul of the
nation.

Along with the development of the Uzbek national professional theatrical art, the
subject of "Stage speech" has also developed and flourished. While the standard norms
of this subject were practically improved by such master artists as M.Uygur,
A.Hidoyatov, E.Bobojonov, Sh.Burkhonov, O.Khojaev, S.Eshonturaeva in creative
processes, teachers N.Alieva, L.Khojaeva also both methodologically justified.

Students will go through a huge creative process of the subject "Stage speech”,
which is interesting, complex and complicated, rich in theory and practice.
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Since stage speech is an integral part of theatrical art and the main means of
expression of acting skills, it should always be in the center of the artist's attention, as
the most important object of the performance process in all stages of the creative
research process.

Both the educator and the student that has realized two times the greater value
of the word and who felt greater importance of reaching the auditory should understand
that the word - is the blood of art of stage and these factors should be approached.

As heirs of invaluable wealth passed down from ancestors to generation, we must
constantly work to preserve, enrich and enhance the prestige of our mother tongue. In
particular, in such important areas as basic sciences, modern communication and
information technologies, banking and financial systems, expanding the use of our
native language, publishing etymological and comparative dictionaries, developing the
necessary terms and phrases, concepts and categories, particularly, the Uzbek language
there is no doubt that all-round development on a scientific basis will serve such noble
goals as the awareness of national identity, a sense of homeland.

It is well known that the first stage of the student’s creative process of working
on a word is these descriptive literary fragments. The students who are required to
describe a small landscape, first of all, should have such skills as seeing, feeling,
reacting, in the next stage, all the elements of speech technique, whether a low or full
story, the finished work, the actor's idea, the relevance of the topic, the high goal, the
leading behavior, etc s well as to be able to interpret processes correctly. Only then, the
actors will achieve perfection of their artistic language as well as gain the ability to
work on the creation of stage narration independently.

The preservation of the effectuated strong traditions by the above-mentioned
artists of the Uzbek stage speech school in professional theatrical art and its application
in today's theatrical art, especially in stage speech, determines the prospects of art
education.

A word — is an expression of human thought. Word plays a crucial role in actors’
reproductive life in describing humans’ life in a beautiful way. Future actors and
directors of the Uzbek State Institute of Arts and Culture always try to study the basic
principles of stage skills in order to achieve high-performing skills by explaining to the
audience the essence of the work performed through the words.

The function of speech in theater is somewhat different from that of real life. The
process by which actors use speech in order to perform a certain action is more
complex. This is because spectacle in the theater prevents the relation of speech from
being formed as directly and naturally as in life. As a result, many actors use speech
for what the character in the poem says. They forget that they must act with words,
confusing the task entrusted to them. Stage speech should be an aid to physical
movement. A word in the form of a character is assisting tool on the way to achieving
their goals.

The stage speech is differentiated by its deep meaningfulness and
expressiveness. Its meaning, content and tone require the actor to study
comprehensively and to constantly practice directing it to the various points of
influence - the sphere of consciousness, imagination, emotion. As the actor creates the
speech of his role, he must determine exactly which aspect of his partner he intends to
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influence, i.e.,his consciousness, imagination, or emotions. Once the goal of
influencing any aspect of the partner is determined, the actor should strive to ensure
that his or her speech sounds logical, convincing and effective. To do this, he must
define and deeply study the text of the role, divide it into parts, clarify the meaning and
purpose of each part and, finally, the meaning and purpose of the whole text.

Once the most important and complementary of these tasks have been identified,
it will be much easier for the performer to learn the meaning, purpose, and meaning of
each speech from the other. This, in turn, allows the actor to use tone and accents
correctly. These notions prove that the above-mentioned basic task of the actor in the
use of speech is important and necessary.

As the actor creates the words for his scene, he must determine which aspects of

his partner he intends to influence, namely, consciousness, imagination, or emotions.

Characters performed by representatives of art of national theater O.Khojaev,
Sh.Burkhonov, S.Eshonturaev are still remembered by our people. Today, in order to

preserve the school created by its representatives People's Artists of Uzbekistan T.
Azizov, E. Kamilov, H. Sadiev, Honored Artist of Uzbekistan N. Makhmudova and a

number of masters of oratory, announcers, young artists are pass through their
experience to the younger generation by teaching them to theatrical art in our institute.

Devoted people and mentors in this field are telling about life and works of above
mentioned scientists.

“The role of stage speech in the theatrical art is incomparable. Hence, there is a
need to master science. The goal is to make the stage speech of speech artists invaluable
and elegant. "

To control and activate the activity of the speech organs, it is necessary to have
a complete understanding of its structure and the mechanism of muscles. Because in
order to eliminate a defect, if it is determined where it was originated from, then the
actions taken in eliminating it will be more effective.

If there is a defect in one of the parts of the organs of speech, or if some part
does not work well, it interferes with speaking in moderation. As K.S. Stanislavsky
said: “ a good performer, an actor, pronounce every vowel and consonant clearly. Only
then he understands what the speech is and he can love it. If he is accustomed to it, he
will not burble».

Conclusions. Every action, if there is no deep-rooted purpose, may enjoy the
crisis. In this regard, it is worth noting the following thoughts of Shakespeare on the
sample of Hamlet: “Act according to the word, speak according to the action. But this
should not go beyond the imagination. Any loss of balance goes against the goal of the
theater.”.

In the process of creating an image, actors should not limit themselves to
working on a role, creating their own speech, voice, pronunciation, speech characters
otherwise the various speech defects that give rise to the objection will not disappear.
Since actors do not work in the most pleasant, most effective way to express or
understand an idea, communicate, express oneself, express a thousand and one inner
state, actions, goals, sharpness, sensitivity, fluency, the integrity of language they will
be able to improve only their own creativity however Uzbek literary language is used
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not only in the theater but also in life, on television, radio where it tends to face with
more challenges at the result of which too many mistakes can be done.

To sum up, in the process of the formation of stage speech as a science, the
scientific and creative activity of teachers who created the methodology and pedagogy
of this science, their pedagogical skills should be carefully studied from a scientific
and practical point of view.

Stage speech can be instantly formed and is appreciated only by intellectuals
with a broad mind, deep thinking, a clear knowledge of the historical roots of our
nation, who treat them with kindness. These problems can be solved by the family
environment - school teachers, especially social studies teachers, who mostly pay
attention to their language and speech, and in higher education, it is necessary to refer
to our rich history, literature, especially poetry, and to be able to understand and
perform them without difficulty, even if it is through a dictionary.
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Annotatsiya. Qurg’oqchilik sabablari, qishlog xo’jaligi ogibatida yuzaga
kelayotgan qurg’oqchilikning Xorazm viloyatida ekinlarni yetishtirishga ta’siri
magolaning asosiy mazmunini tashkil etadi. Unda muammo yechimini topish va
tayyorgarlik ko’rish uchun ko’llar suvlaridan foydalanish imkoniyati ko’rib chiqgilgan.
Ko’llarning maydoniga ko’ra guruhlarga ajratilgan va har bir guruh ko’llar uchun
alohida ehtimoliy suv yetkazish hududlari buffer tahlil asosida belgilangan. Buffer
hududga kiruvchi ekin dalalari tuproq ball boniteti asosida asosiy 0zig-ovqat ekinlari:
bug’doy, makkajo’xori, sabzavotlar va sholi yetishtirish uchun tanlangan. Tuproq ball
boniteti ekinlar turiga mos ravishda 100-60, 59-50, 49-40,39-0 kabi ajratilgan. Yirik va
o’rtacha ko’llar suvidan qurg’oqchil yillarda foydalanish tavsiya gilingan va bug’doy
uchun 2966.46 ga, makkajo’xoriga 2821.09 ga, sabzavot yetishtirishga 2724.93 ga
hamda sholilikka 2466.84 ga maydon to’g’ri kelgan.

Kalit so’zlar: Qurg'ogchilik, ko'llar, gishloq xo'jaligini rejalashtirish, xaritalash,
buferlash, tuproq boniteti, bozorbop ekinlar.

AHHOTauudA. [IpuumHBl 3acyXH, BIIMSHHE 3aCyXH CEJIBCKOIO XO35MCTBA HA
PaCTEeHHEBOJICTBO B XOPE3MCKOM 00JIaCTH CUUTAIOTCS OCHOBHOE COJIEPKaHHUE CTaThH.
B03MOXHOCTB UCITOIB30BaHUS O3€PHOM BOJBI JJIsl IOUMCKA PEIICHUH U MTOAIOTOBKU K
HUM paccMOTpeHBI B Hei. O3epa ObUIM pa3/ieNIeHbl Ha TPYIIBI B COOTBETCTBUU C UX
MJIOMIAABI0, U BO3MOXKHBIE IUIOIMIANA BOJOCHAOKEHHS ISl KaKIOW TPYIIBI 03ep
OTIpEJICNICHBl M YKa3aHbl C MOMOIIbI0 OydhepHoro anammza. CenbCKOXO3iCTBCHHBIC
MOJIsI, BKJIIIOUEHHBIE B OydepHYyr0 30HY, OBLTM BBHIOpAaHBI MyTEM aHaidnu3a OOHUTETA
MOYBBI i1 BBIPAIIMBAHUS OCHOBHBIX MHUIIEBBIX KYJIbTYp: MIICHUIbI, KYKYpPY3bl,
oBomer W puca. bonurer moussl ObuT pazaeneH Ha 100-60, 59-50, 49-40, 39-0 B
COOTBETCTBUM C THUIIOM KYJbTYpbl. PEKOMEHJ0OBaH KCIOJIb30BaTh BOJAY OOJBIIUX U
CpPEIHUX 03€p B 3aCYIUIMBBIC TOAbI, a TAKXKE IUIomaan ¢ 2966.46 ra ais NIIECHUIBI,
2821.09 ra myist Kykypy3bl, 2724.93 ra nns oBomieit u 2466.84 ra s puca.

Kuarwuesbie cioBa: 3acyxa, 03epa, CEIbCKOXO3SMCTBEHHOE IUIAHUPOBAHUE,
KaptorpadgupoBanue, Oydep, MOUBEHHbIN OOHUTET, TOBAPHBIEC KYJIbTYPHI.
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Annotation. The reasons for drought and the impact of agricultural drought
to crop production in the Khorezm region are the main content of the article. The
possibility of using lakes water to find solutions and to be prepared for the problem
reviewed. The lakes were divided into 5 groups according to their area. The possible
water supply areas for each group of the lakes were determined and indicated by buffer
analysis. The agricultural fields within the buffer zone were selected for the cultivation
of main food crops through analyzing soil bonitet: wheat, corn, vegetables, and rice.
The soil ball bonitet was divided into 100-60, 59-50, 49-40, 39-0 corresponding to the
type of crops. It is recommended to use water of the large and medium-sized lakes in
drought years and areas with 2966.46 ha for wheat, 2821.09 ha for corn, 2724.93 ha
for vegetables, and 2466.84 ha for rice were found useful.

Key words: Drought, lakes, agricultural planning, mapping, buffering, soil
bonitet, cash crops.

Introduction. Drought is a serious phenomenon that affects the safety of
ecosystems and society in arid regions. It is considered a negative process at global,
regional, local levels. Therefore, developed countries have clear plans, preparedness,

and forecast focusing to decrease the negative consequences through various
innovative scientific methods. However, developing countries need to build capacity,
and carry out research activities to solve the problem. Increasing the number of the

population, demand for drinking and irrigational water, lack of water-saving
technologies and experiences, continuous melting mountain glaciers, climate change,
and water pollution, unequal distribution of water resources have made more difficult
the solution of the drought in Uzbekistan. Once, drought happened in 2000, 2008, 2016,
and 2020 years in the Khorezm region of the country where the population of the area
suffer from its’ economical, natural and social consequences. The situation requires
considering all possible versions of using water resources for cultivating the main
crops, and one of them may be seen as using lakes water just to supply food security in
the drought years. The experiment was carried out in the Khorezm region, Uzbekistan.

Literature review. Drought is predicted to widen its effect throughout the
world. It happened in Mexico on 24.04.2021 as the result of occupying dry and hot
weather masses over the county territory. Water reservoirs, lakes have shrunk and the
freshwater supplement system almost failed [1]. It is a typical phenomenon that occurs
widely and rapidly in Central Asia [2].

In most cases, drought is considered a natural disaster, some authors showed its’
anthropogenic occurrence in the Khorezm region [3]. It is because some farmers,
occupied lands at the banks of Amudarya River and closer areas of the canals, always
cultivate cash crops such as rice by making illegal agreements, even without any
contract with the local government. Thus, irrigation water does not reach the
downstream and edge parts of the region. Gardens, tomargas (rented lands of citizens),
lakes, and other agricultural lands suffer from drought.

The literature and the experiences showed that there are several ways of solving
the situation. The first is monitoring the land use by remote sensing (RS): identifying
agricultural land use by monitoring through RS was widely investigated and was found
effective [4, 5, 6, 7]. However, the fact is that, if the results of monitoring are not
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published or reported in public the attempts to lessen the anthropogenic drought
become useless.

The second is using possible water sources including underground, drainage, and
lakes’ water to cultivate main crops to provide food security. Drainage and lakes’ saline
water usage may be considered as the non-environmentally approach. It leads to soil
salinization, pollution, increase of unwanted bacteria, disease, etc.

The anthropogenic drought starts from the mid of May till the end of August. It
is the period for cultivating rice. It definitely affects other crop production cycles.
When we consider the situation with winter wheat cultivation the following picture
arises: winter wheat (in September and October) starts actively growing in March,
depending on the climatic condition, and needs to be watered in March, April, and early
May. Irrigation water stop when the wheat needs to gain seeds. Experiments showed
that there are, at least, two times watering required to finalize the wheat cultivation
during May. But, rice production starts, and irrigation water becomes scarce. The
drought period starts at almost all the other crop production. The farmers accept the
situation as force major and always blame the government and water management
organizations. But people who planted wheat needed to get a harvest, they spent a lot,
and the harvest is very near. So, they use the lake and drainages’ water. Underground
water is being used in agricultural lands which are far from the drainage and lakes.

The possibility of using lake water for agricultural purposes is investigated in
this article and developed maps and recommendations by analyzing soil bonitet in the
region.

Materials and methods. The research materials were based on the experiments
carried out during the drought years: 2000, 2008, 2016, and 2020. There was drought
with less harmful effects in some years between those periods, and some research
materials were collected those years too.Lakes and soil bonitet information were taken
from the Land Designing Research Institute of the Khorezm region. Available lakes
were divided into four classes by their area. The classification was based on the field
monitoring at the experimental lakes in Shovot district. Very small lakes cover 0-12
ha, small 12-25 ha, medium 25-39 ha, and large 39-185 ha areas. Buffer areas were
selected for the classified lakes: very small lakes 300, small lakes 500, medium lakes-
700, and large lakes-1000 meters. The length of the buffer zone was considered to be
equal to the distance that the water of the lake could reach. Soil bonitet was also divided
into the four: 0-39, 40-49, 50-59, and 60-100 zones. The most fertile soil zones were
recommended for wheat production, while 50-59 ball soil zones for forage crops such
as corn, and 40-49 ball soil zones for vegetable, and 0-39 for rice. The corresponding
soil bonitet ball zones within the buffer area were suggested to certain crop types.
Overlapping polygons were clipped. When lake groups’ buffer areas overlapped, the
bigger lake groups’ buffer areas were taken to consideration. It was thought that the
bigger lakes can supply more area with water. The methodology employed in the work
comprises simple stems as indicated in figure 1.

Figure-1. Flowchart of the methodology.
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Analysis and Results. Food security is the main issue during and after the
drought years. Also, as the harvest goes at the risk the price of the products increase.
Additionally, local people have feelings of fear of hunger formed from the serious
famine that happened during the Soviet time. Even if the government has proper food
reservation plans after the independence, people are addicted to reserving products,
especially for winter periods in villages. Bread is a lovely eatable product of local
people. They cultivate wheat in tomarqga’s and the harvest cover almost 80 % of their
needs for flour. They bake bread from taken harvest in the villages, and more than 60%
of the population lives in the countryside in the region. Almost every family in villages
has cattle, sheep, and poultry. Corn serves as the main forage crop in this case.
Vegetables such as tomatoes are canned maybe in the whole country by hand in
families. Sometimes, the government informs people to prepare more canned products
before winter comes and it may be the reason for providing food security.

The region is famous for its rice products, and rice is mostly exported to the
whole country. The soil salinity has a less negative effect on rice production and it
requires more water to keep cool the fields. For example, soil in the Gurlan district is
found as the most saline [8], but the district is considered as the main rice production
area. When local people are just sure that water will be enough throughout the year
then they plant rice.

The farmers and local people use lake water to get the harvest and they do not
care about soil bonitet, and soil salinity (figure-2).
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TR e :
Figure-2. Using lake water for agricultural purpose in Boston, Shovot,
Khorezm (Photo from O.Matchanov).

It is because no one knows when the drought happens, and the government does
not have a proper early warning system. There are not any water-supplement-related
problems at the beginning of any year, especially in the February, March, and April
months.

It is also, all lakes formed by secondary water discharges from drainage systems,
and infiltrated water. Thus, normally, saline water of lakes has not recommendable to
use for agricultural purposes.

Research showed there is a total of 41269.55 ha of agricultural lands that can be
supplied with water including all types of lakes (table-1). The number of small and
very small lakes is greater than the other lakes. Thus, most of the areas correspond to
their share with 30290.23 ha. However, almost all very small and small lakes dry during
the drought years; especially happened in the 2021 year (figure-3) from summer till the
winter. Therefore, they have not been recommended for use as water sources during
the drought years.

Medium and large lakes were found useful to water 10979.32 ha lands. But, their
water is also recommended using just for reaching the harvest due to salinity and
unwanted microorganisms. There are some agricultural lands that can be watered by
both medium and large lakes (579.83 ha) (table-1). These areas were inserted into the
large-lake water supply areas.

Table-1

Possible areas of agricultural lands that can be watered by lakes’ water in
drought years (hectare).

. Lakes group by size Area
bgr? iltlet Total area corresponding Areas take
: (ha) to large and water
group Large Medium Small Very small medium lakes from large and
medium lakes
60-100 2447.08 519.38 087.04 | 5295.44 9248.94 2966.46 77.22
50-59 2338.83 482.26 1461.75 5526.58 9809.42 2821.09 85.8
40-49 2061.79 663.14 24145 | 7508.36 12647.79 2724.93 162.05
0-39 1739.98 726.86 | 2311.29 | 4785.27 9563.4 2466.84 254.76
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Figure-3. Dried smaII Iake in Boston Shovot Khorezm (Photo from
O.Matchanov).

The territorial distribution of the lakes also plays an important role in planning
agricultural lands during the drought years. Almost all large and medium-sized lakes
are located in the southern parts of the region due to the topography (figure-4).
Against that, soil type with high bonitet was formed in the northern part of the region.
In this case, lakes water is useful just for southern parts of the region.

Figure-4. Map of agricultural lands that can be watered by lake water in drought
years.

Using lake water may lead to ecosystem disasters. However, the government
should accept proper decisions, taking the eco-humanistic approach of humanistic, in
drought years.

Conclusions
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Lakes area and water volume change year to year in the region, and thus
recommendations should base on the large and medium lakes' capacity. It is fact that
saline and contaminated water leads to land degradation. So, so lakes water is
suggested to use in drought years and just to reach harvest.
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The analyzed scenario is based on the experiences carried out in all drought
years and can be the solution for socioeconomic and agricultural droughts. When the
drought happens due to meteorological reasons the region needs to be supported by the
other regions in terms of food security. If not, the lakes may dry just within one year.

The area with 2966.46 ha for wheat, 2821.09 ha for corn, 2724.93 ha for
vegetables, and 2466.84 ha rice were recommended.

To be prepared for the serious drought the optimal use of irrigational water from
the main canals, drainage, and underground water also need to be taken into the
consideration.

Acknowledgment

Authors thank to the Land Designing Research Institute of Khorezm region for
the provided data and any thanks to Otabek Matchanov for his photos.

References
[1]. Kholdorova G. An anomalous drought has turned the lakes into a dry plain.
https://zarnews.uz/post/anomal-qurgoqchilik-kollarni-gagragan-tekislikka-aylantirdi.
[2]. Patrick, E. Drought characteristics and management in Central Asia and Turkey.
FAO, Rome, 2017. https://www.fao.org/3/i6738e/i6738e.pdf
[13. Kai Wegerich. Natural drought or human made water scarcity in Uzbekistan?
Central Asia and the Caucasus, No. 2 (14), 2002. -12 pages.
[4]. Ibragimov, K. H. About Conception of Governmental Monitoring Development of
Agricultural Lands. Russian Justice, 7. 2011. 12-14 p.
[5]. Akinci, H., Ozalp, A. Y. & Turgut, B. Agricultural Land Use Suitability Analysis
Using GIS and AHP Technique. Computers and Electronics in Agriculture, 97. 2013.
71-82 p.
[6]. Gnedenko, E. & Kazmin, M. Agricultural Land and Regulation in the Transition
Economy of Russia. International Advances in Economic Research, 21(3). 2015. 347-
348 p.
[7]. Valentin V. et alls. The Solutions of the Agricultural Land Use Monitoring
Problems. International journal of environmental & science education 2016, Vol. 11,
NO. 12, 5058-5069
[8]. Matchnov M. Ecological safety and its’ physical-geographical aspects (in the case
of Khorezm region). Monograph. “Quvonchbek Mashkhura” LCC Publishing house,
Urhench.-2021. -132 p.


http://khorezmscience.uz/
http://www.fao.org/3/i6738e/i6738e.pdf
https://www.preventionweb.net/files/1776_VL102309.pdf%20-12

ELECTRONIC JOURNAL OF ACTUAL PROBLEMS OF MODERN SCIENCE, EDUCATION AND TRAINING. NOVEMBER, 2021 -11/2. ISSN 2181-9750

UDC: 666.7:546.05

MODIFICATION OF THE COMPOSITION OF CERAMIC
RESTORATION BRICK TAKING INTO ACCOUNT THE COLOR
CHARACTERISTICS OF THE ORIGINAL SAMPLE

Babayev Zabibulla Kamilovich, prof.,
Doctor of Technical Sciences,
Urgench State University

bzkm@mail.ru

Masharipova Sharofat Muxammadovna,
doctoral student,
Khorezm Academy of Mamun

masharipova.1975@mail.ru

Kuryazov Zokir Matkarimovich,
PhD student, Institute of General
and Inorganic Chemistry of the
Academy of Sciences of Uzbekistan

zokirguryazov@gmail.com

Annotatsiya: Magola gadimgi Xiva yodgorliklaridagi xom ashyo va noorganik
devor materiallarining fizik-kimyoviy xossalarini o‘rganishda kimyoviy, rentgen
fazali, optik va skanerlash-elektron-mikroskopik usullar natijalaridan foydalanishga
bag‘ishlangan.

Kalit so'zlar: keramik g'isht, lyossimon tuprog, amorf kremnizyom, elektron
mikroskop, rentgen strukturaviy tahlil

AHHOTaIII/Iﬂ: Cratpsa IMOCBAIIICHA HCIIOJIB30BAHHUIO PC3YJIBTATOB XHMHYCCKUX,
peHTreHodazaBblX, ONTHYECKUX H  PACTPOBO-3JIEKTPOHHO-MUKPOCKOTTUYCCKHUX
METOJOB TPH H3YYEeHUH (PU3UKO-XUMHUUECKUX CBOWCTB CBHIPbS M HEOPTaHMYECKUX
CTCHOBBIX MATCPHUAJIOB B ITIaMATHHUKAX z[peBHeﬁ XWUBHI.

KiioueBble c10Ba: KepaMUYECKUM KUPITNY, JIECCOBUIHBIE CYTJIMHKH, aMOP(HBIN
KPEMHHU3EM, JIEKTPOHHBI MUKPOCKOII, PEHI€HOCTPYKTYPHBIN aHAJIN3

Abstract: The article is devoted to the use of the results of chemical, X-ray phase,
optical and scanning-electron-microscopic methods in the study of the physical and
chemical properties of raw materials and inorganic wall materials in the monuments of
ancient Khiva.

Keywords: ceramic brick, loess-like loam, amorphous silica, electron
microscope, X-ray structural analysis.

Introduction. The wall materials of ancient Khiva are ceramic bricks obtained by
firing loess-like loams, which were carried out in a reducing environment in homemade
"khumbuz" stoves, where the heat generated from the combustion of various carbon-
containing plant products was the source of heat. Such material retained its external
size and color for many years. But in recent years, under the influence of natural factors,
the processes of destruction of historical objects of the world heritage have intensified.
In this connection, restoration work with the use of local materials has become
relevant. Ceramic bricks for the restoration of the walls of architectural
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monuments are considered to be widely used restoration material.

Several requirements are imposed on the restoration material. In addition to the
mechanical, chemical, and physical properties of ceramic bricks, they must fully match
in color and size. The color of ceramic bricks depends on the composition of the raw
materials used and on the firing conditions. Due to a change in the composition of the
raw materials used and on the firing conditions (as a result of changes in the type of
fuel and the applied firing mode as well as the kiln), the color of the bricks produced
differs from its predecessor. Therefore, the objects of architecture after the
corresponding restoration work will lose their original appearance. In this connection,
the production of ceramic bricks has become relevant, which fully matches its
predecessor in terms of its color characteristics.

The production of ceramic bricks makes it possible to dispose of industrial waste
in significant quantities and a wide range of their composition using traditional
technology and equipment. In addition, the creation of raw materials using man-made
materials is one of the ways to expand the use of low-grade clay rocks, improve the
technical properties and reduce the cost of the resulting ceramic bricks. [2]

Since gaining independence in the Republic of Uzbekistan, the foundations of

statehood have been laid in the shortest possible time, priority reforms and
transformations have been carried out. Thanks to this, it was possible to achieve
qualitative structural changes in all spheres of life, and, above all, in the economy,
education, construction and architecture. The ancient cities of the Republic of
Uzbekistan again acquired the importance of centers of world culture. The steps "to
return the cultural heritage” taken over the years in the republic are the contribution of
the people of Uzbekistan to the rest of the world to the civilization of all mankind. [4]
An analysis of the main causes of efflorescence of brickwork in the Aral Sea
region is presented. It was found that as a result of the alternate wetting and drying of
the building material, in which the crystallization of salts occurs in the pores of the
material, polyhydric crystalline hydrates are formed with a volumetric increase in
volumes exceeding the pore volume in the material. when pressure appears that
destroys the building material. External signs of salt corrosion are flaking and chipping
of ceramic bricks. The features of the formation of efflorescence in ceramic bricks in
the conditions of the Aral Sea region are indicated.[6]

The results showed that the silica/polymer nanocomposite is an effective material
for strengthening artistic and architectural monuments from sandstone, is fully
compatible, and increases the durability of sandstone. In addition, the resulting
nanocomposite improved the mechanical properties of the stone and its resistance to
erosion, acids, and salts compared to samples treated with pure SILRES® BS OH 100
without silica nanoparticles. [7]

The main factors influencing the sustainability of architectural monuments are
considered. Among natural factors, a fundamental role belongs to the presence of soils
with sensory characteristics in the active development zone and to a significant change
in these properties under the influence of technogenic pressure. Structural features of
buildings, types of building materials, and their age are technogenic factors.[9]

Recently, more and more importance is attached to the decorative qualities of
facing ceramic bricks. It is widely used for facing facades when creating interiors of
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public buildings and residential buildings, as well as during restoration work.[10]

To determine the technical condition of the buildings of madrasahs and minarets
located in Ichan-Kala of Khiva, engineering surveys were carried out on its load-
bearing structures. Rather, based on the achievements of modern construction science,
the design solution of the specified object is assigned to the engineering analysis. In
terms of earthquake resistance of buildings, an attempt was made to draw something
in common from such difficult situations of ancient times and building codes that have
arisen today. [3]

In this article [8], in a scientific sequence and in detail, the methods of building
the minarets of Khiva, architectural composition, building materials, history of
construction, devices of the aboveground and underground parts, which are of
particular importance in the architecture of ancient Khorezm, are described in detail.
analysis for the first time. Most of this information is being introduced into scientific
circulation for the first time.

Particular attention is paid to highlighting the history of the activities of state
institutions for the scientific study, restoration, and preservation of architectural
monuments of the republic. The article also presents a scientific analysis of documents
from the personal archives of research scientists such as V.L. Vyatkin, B. Zasipkin, S.
Polupanov, M.E. Masson, G.A. Pugachenkova, who played an important role in the
study of various aspects of the topic of researching architectural monuments of
Uzbekistan. [5]

However, archaeometry data revealed the use of complex mixtures, which is also
confirmed by the literature. In particular, the use of calcite along with various organic
additives has become commonplace.[1]

Methods and results. For the development of new compositions of ceramic
bricks, corresponding in all respects to old bricks, it is necessary to study the
physicochemical properties of the latter. The elemental chemical composition of
ancient bricks was studied by methods of analytical chemistry, the results of which are
presented in Table 1. As you can see from the table, the composition of the ancient
brick differs from the bricks produced today.

Table 1
Chemical analysis results of ancient ceramic bricks
Sample % weight.
O |lo | & N « |0 | O
S > | X @) S _ Q Q o c N
z2 s |2 |5 | @ o | |8 |E |5 |¢
Ancient ceramic 011
brick 2.5713.69|12.39|56.92| 027 | 2.11|15.18| 0.57| 0.16 | 6.03
Modern ceramic 0.42
bricks 2.11|455|15.36 | 5255|0.14 | 2.78|13.99| 0.64 | 0.17| 7.28

To establish the mineralogical composition of samples of ancient bricks taken
from the walls of ancient Khiva, X-ray phase analysis was carried out. The analysis
was performed on Smart Lab 3, which is a versatile multipurpose X-ray diffractometer
of the latest generation.

The results of X-ray phase analysis are shown in Fig. 1.
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Fig. 1. X-ray phase images of ancient ceramic bricks.

X-ray phase analysis of a sample of an ancient ceramic brick shows that its
composition contains: diopside 20%, quartz-36%o, albite-15%, Ca2CO3 - 12%,
anorthite - 17%.

To determine the microstructural characteristics of the object under study, a
scanning (raster) electron microscope TESCAN VEGA 3 SBH was used. The research
results are shown in Fig. 2.

Fig. 2. An electron
microscope image of
ancient ceramic brick.

1-Quartzite, 2-4-5-
albite, 3-hematite, 6-
diopside.

As can be seen from the figure, the results of the study of the electron microscopic
analysis of raw materials are shown in Fig. 2, particles in the form of isometric particles
in the form of a hexagon, with broken sides, reflected in the image, refer to the mineral
of quartzite, particles in the form, light gray spot to albite, particles in the form of an
oval, to the mineral hematite, particles in the form of dark spots - to the diopside
mineral. Based on the analyzes carried out, we have developed the compositions of
ceramic Dbricks in the "loess-like rock-defect-amorphous silica" system, the
compositions of which are shown in Table 2.
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Table 2.
Compositions of ceramic bricks for the restoration of objects in ancient
Khiva
Compositions Loesslike breed Sugar defect Amorphous silica
L 100
LK-1 95 5
LK-2 90 10
LK-3 85 15
LK-4 80 20
LD-1 95 5
LD-2 90 10
LD-3 85 15
LD-4 80 20
LDK-1 60 20 20
LDK-2 65 25 10
LDK-3 70 20 10
LDK-4 80 15 5

For the analysis, samples were made from the loess-like rocks of the Suzanlisky
deposit. The selected clay samples were thoroughly dispersed and sieved through a
sieve with a hole diameter of 0.5 mm. The raw material was made by compression
molding from semi-dry masses at a pressure of 15 MPa. The firing was carried out at
temperatures of 950, 1000, 1050, and 1100 ° C in a SNOL 1200 muffle furnace, the
firing time was 4 hours. Photometric studies in reflected light were performed on an X-
Rite Color i 5 spectrophotometer microscope (Lomo, Russia) at room temperature in
the wavelength range of 400-800 nm; scattered daylight was chosen as the radiation
source. The Spectra program automatically determined the color coordinates in the
XYZ and CIE Lab systems and also calculated the hue A and the color purity p.

The discussion of the results. The chemical composition of the loesslike rock of
the Suzanlinsky deposit, the following ingredients: SiO,-52,55-55,08; Al,O3 -14,56-
15,36; Fe;03-6,23-7.28; Ca0-12,87-13,99; MgO -3,73-4,55; Na,0 -1,96-2,11; KO -
1,28-2,78; TiO, -0,38-0.64; MnO-0,11-0,17. ppp-0,78-5,69. The main contribution to
the coloring of a ceramic shard based on a loess-like rock is made by impurities of ions
of elements of variable valence, in this case, ferrous and trivalent iron, as well as
titanium and manganese oxides. Their total content (6.72-8.09%), however, as a result
of heat treatment, depending on the firing conditions and temperature, they acquire
completely different shades. In fig. 3 shows the obtained data.

The optical reflection spectrum of a ceramic sample from the rock of the
Suzanlinsky deposit (Fig. 3), fired at a temperature of 1050 ° C, is characterized by a
broad intense absorption band in the region of 400-600 nm, which, as we assume, is
caused by electronic transitions with charge transfer O> > Fe3*in the octahedra of ferric
iron. Weak absorption in the 600-700 nm region and stronger absorption, including the
violet, blue and green regions of the spectrum, contribute to the formation of a light
transmission window in the orange-red region of the spectrum, which causes coloration
of the sample. It should be noted that the interpretation of the absorption bands of Fe?
*ions in the spectra of the studied ceramic materials is rather difficult due to the
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presence of other chromophore impurities in the initial raw material.

The currently widely used CIE Lab model, approved by the International
Commission on Illumination (CIE) in 1964, was chosen as a color model for the
guantitative assessment of color. The model consists of three axes, two of them - axes
a *and b * - are located at right angles and form a plane, the third axis L * is located
perpendicular to the plane a * b *. The a * coordinate denotes a color ranging from
green (-a *) to red (+ a *), the b * coordinate denotes a color ranging from blue (-b *)
to yellow (+ b *), and L * denotes lightness from black (L * = 0) to white (L * = 100).
L *, a*, b *values are measured in NBS (US National Bureau of Standards) units.

It was found that the color characteristic of the optimal composition of LD-1,
depending on the change in the firing temperature from 950 ° C to 1100 ° C, leads to
an increase in the value of the lightness L * from 68 to 78 units of NBL and is close to
the values of the original sample (values L = 75.3).
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Fig. 3. Comparative color characteristics of ancient and synthesized optimal
composition of ceramic bricks for the restoration of ancient Khiva
The processes occurring in the ceramic shard, depending on the firing
temperature, are analyzed using electron microscopic studies.

Fig. 4. Electron microscopic images of a fired ceramic shard of composition
LD-1: a) T burn'95ooc; 6) T bum-1000°C; B) T bum-llOO"C.

At low temperatures, compaction of a ceramic shard is not observed, there are
small pores, acicular and prismatic crystals of anorthite, diopside, and quartz enter in
fragments of crystalline phases, which indicates the incompleteness of crystal growth.
In the fired samples at 1100 ° C, the denser and separate unbound fragments are not
found, the crystalline phases are larger and denser. Also established with an increase


http://khorezmscience.uz/

ELECTRONIC JOURNAL OF ACTUAL PROBLEMS OF MODERN SCIENCE, EDUCATION AND TRAINING. NOVEMBER, 2021 -11/2. ISSN 2181-9750

in temperature, firing in the samples, an increase in mechanical strength, an increase

in fire shrinkage and chemical resistance, as well as frost resistance, and a decrease in
water absorption are observed.

Thus, analyzing the data obtained, we have developed the compositions ofceramic
bricks that correspond to the mechanical and color properties of ancient ceramic bricks.

The authors express their gratitude to the Department of Chemical Technology of
Refractory Nonmetallic and Silicate Materials of the St. Petersburg State
Technological Institute and the “El-Yurt Umidi” Foundation of the Republic of
Uzbekistan for the opportunity to conduct laboratory research.
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Annotatsiya: Yangi O‘zbekiston qurilishidagi jadal taraqqiyot, yangilanishlar,
islohotlarning hozirgi bosgichida kitobxonlik madaniyati masalasi aynigsa dolzarbdir.
Kitobxonlik madaniyati ijtimoiy hodisa sifatida zamonaviy shaxsning yuksak axloqiy,
ma’naviyat va tarbiyasiga erishishning asosiy vositalaridan biridir. Magolada muallif
kitobxonlik madaniyati hodisasini ijtimoiy-falsafiy tadqiq gqiladi, bu hodisaning
mohiyatini ochib beradi, kitobxonlik madaniyatini yuksaltirish yo‘llarini taklif etadi.

Tayanch so‘zlar: borlig, kitobxonlik madaniyati, madaniyat, Yangi
O‘zbekiston, ma’naviyat, axloqg, ijtimoiy-falsafiy tahlil, ijtimoiy falsafa.

Abstract: At the current stage of rapid development, innovations, reforms in the
construction of New Uzbekistan, the issue of the culture of reading is especially acute.
Reading culture, as a social phenomenon, is one of the main means of achieving high
morality, spirituality and education of a modern person. In the article, the author
conducts a socio-philosophical study of the phenomenon of reading culture, reveals the
essence of this phenomenon, and suggests ways to improve the reading culture.

Key words: being, reading culture, culture, New Uzbekistan, spirituality,
morality, society, socio-philosophical analysis, social philosophy.

AHHoTanus: Ha HBIHENIHEM 3Tane CTPEMUTEIBHOTO Pa3BUTHUS, WHHOBAIIUH,
pedopm B moctpoernu HoBoro Y3b6ekucrana oco60 OCTpO CTOUT BOMIPOC O KYJIbTYpe
yTeHus. YnuTarenbckas KylabTypa, Kak OOIIECTBEHHOE SIBJIICHHE, KaK (DeHOMEH OBbITHS,
ABIACTCA OJHHM H3 TJIABHBIX CPCACTB AOCTHIKCHUA BBICOKOM HPaBCTBCHHOCTH,
JTyXOBHOCTH U 00Pa30BaHHOCTH COBPEMEHHOTO YeJIOBeKa. B cTaThe aBTOp MpOBOJIUT
conmanbHO-puIocopckoe uccienoBanne (GeHoMeHa KyJIbTypbl YTEHUS, PACKPHIBACT
CYIIHOCTb JaHHOI'O @eHOMeHa, npeajaaracT IIyTH IIOBBIIICHUA YUTATCIILCKOU
KYJIBTYPHL.

KiroueBble ciioBa: ObiTHE, KyIbTypa UTeHUsA, KynbTypa, HoBbIN Y30ekucraH,
JTyXOBHOCTh, HPAaBCTBEHHOCTh, COIHMAIBLHO-GUIOCOMCKUN aHamu3, CcoluaibHas
dunocodus.

Introduction. The phenomenon of the reading is one of the central and
fundamental substructures of reading culture. If culture, from the point of view of
philosophy, is the world of development and achievement of mankind in the social,
industrial and spiritual terms, then reading, as a substructure of culture, is a
sociocultural and communicative system, the main task of which for many centuries
has been the preservation, interpretation and transmission of sociocultural information.
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Reading as a social and communicative substructure creates and ensures the stability
and stability of the existence of the entire system and structure of culture.

Having arisen in the distant past, and evolving to the present time, reading has
progressed, modified the technique - from examining rock inscriptions and handwritten
books to “flipping” texts on the screens of modern gadgets; reading skills were
modified - from interpretations of primitive, pictorial drawings on rocks to symbolic
inscriptions of antiquity, iconic signs of the Middle Ages and electronic books of
virtual modernity; the sequence of the reader's identity also changed - from oracle
priests and diviner shamans to advanced computer programmers. But the main essence
of reading remained unchanged in all cultural epochs - "it is a way of assimilation by
a cultural agent of socio-cultural information embodied in a certain text of culture."” [1]

The change of paradigm in the educational, socio-cultural, economic spheres of
life of our state over the past 10-15 years has changed the attitude of young people
towards culture in general and reading culture - reading books, periodicals. The rapidly
changing world, the dynamic development of information culture and society,
consumer attitude to cultural values have changed the attitude of young people to book
production and reading in general. The scientific and cultural community called this
current situation “the crisis of reading culture”. [2

Literature Review. One of the main reasons for turning to socio-philosophical
analysis in the study of the problem of declining interest of young people in reading is
that at the end of the twentieth and the beginning of the twenty-first century, under the
influence of a number of reasons - social, economic, political, cultural - a situation was
formed that needs not only in its description from the standpoint of such sciences as
philosophy, culturology, history, sociology, archeology, psychology, pedagogy,
physiology, computer science (see Figure No. 1), but in indicating and preventing
negative (sometimes irreversible) consequences and, if possible eliminating them.

In our opinion, the time and need has come to systematize and combine the
knowledge of reading accumulated by various branches of the social and human
sciences into one whole.

The same opinion is shared by VA Borodina: “This requires a holistic approach
to understanding this problem at an interdisciplinary level. However, reading issues are
in the sphere of interests of different sciences, isolated from each other and aimed at
achieving their own goals. The richest material obtained by each of them is not
generalized as knowledge that is significant for other sciences as well. The urgent need
to comprehend and generalize heterogeneous interdisciplinary knowledge of reading
requires the synthesis of scientific ideas about its various aspects on a different
theoretical and methodological basis, which is due to a number of factors.”[3]

Melnikova E. also writes about the fragmentation, fragmentation and
incompleteness of the results accumulated by scientists of empirical and theoretical
data in the study of the sides of reading. [4]

Research Methodology. Indeed, the topic of reading in the modern world has
become acute, controversial and requires objective and unbiased comprehension.
Firstly, it is clear that the leisure time of young people has clearly changed, and
secondly, it is obvious that the current situation in the culture of reading is hardly
possible to assess using the previously used methodological methods and research
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methods. To identify today's picture of reading, a comprehensive analysis of all its
aspects is required using modern methods.

In our opinion, it is philosophy, as the “foremother” of all sciences, that is
capable of deeply and broadly examining the problem associated with the culture of
reading at the present stage. A fundamentally important aspect of the study is that the
culturological and socio-philosophical approaches have an integrative potential,

allowing through the categories of "culture", "society", "personality”, "consciousness",
"reading culture”, "development”, "spiritual values,” information "- to consider and
reveal the spheres of relations between society, personality (youth) and culture (reading
culture).

Analysis and Results. Currently, due to the processes of globalization, universal
informatization, economic and socio-cultural changes in society, a special situation has
been created with a clear direction of decreasing interest in reading among the young
and adult generations. Research by reading specialists over the past fifteen to twenty years
has highlighted the following trend to support our point:

- the attitude towards reading has changed - reading has become pragmatic and
utilitarian;

- reading time in free time has been reduced;

- the reader still prefers mass and entertaining reading;

- electronic media far outstrips the preference and interest of the reader in relation to
paper products

- cultural, educational, aesthetic reading becomes an elite occupation; [5].

It is noted that in recent years there has been a transformation of the reading
culture - the traditional, book, or, in other words, “paper” culture, is giving way to
another culture - screen culture. If so, what is the reason? Maybe the answer is the fall
of the general culture of the society itself? Or is the decline in young people's interest
in reading due to the time pressure that the entertainment industry has completely taken
over? Or, perhaps, a search for earnings or the high cost of book products?

Conclusion Recommendations. The results of many surveys indicate that the
book is gradually changing its format - it is being read on the Internet. Every hour,
thousands of people read and download e-books, visit book sites in world wide web,
listen to audiobooks. According to research by M. Gudova, 65.6% of readers find the
necessary literature on the Internet, in libraries - 24%, from friends - 6.6. %, in
bookstores - 2.1%. The Internet does more harm than good, more than half of young
people think, 20% of young people indicate that the Internet is an intellectual
degradation, 36.6% agree with the statement that the Internet is time consuming and
addictive, 43.4% of respondents say it is beneficial the Internet. [6]

But | must also say about how many books have been published and published
in the world, that sometimes it seems that there are more writers than readers. As in the
aphorism: “Before there were few books and many people who were saved. And now
there are many books, and who can tell how to be saved? " [7] Bookstore shelves are
full of dusty and unclaimed books. Isn't one of the reasons for the fall in authority and
the devaluation of book production - a huge number of sometimes expensive books
about nothing? The writer must feel his reader.
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As N. A. Rubakin wrote, there should be an organic relationship between the
author and the reader, each writer has his own group of readers, his own audience, and
each type of readers has his own set of authors. [eight]

The culture of reading is the most important perspective of morality, spirituality,
intellect, creative vitality and self-realization of a person. In his wonderful work "The
Birth of a Citizen" V. Sukhomlinsky noted that real reading is reading that captivates
the mind and heart. That the book "heals the soul and body", pleases, reveals the beauty
of the world, teaches ... [9]

The components of the reading culture are: general reading of a person, the skill
of working with literature, the ability to verbally and in writing express their thoughts
about the book read, adequately evaluate literary works on an emotional level,
erudition, curiosity, intelligence, good breeding.
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Annotasiya: Magolada XIX asr 2 yarmi XX asr boshida Buxoro amirligidagi
ekologik holat, suv resurslari va ularning tagsimoti, gishlog xo‘jaligining ahvoli
atroflicha tadqgiq etilgan. Shuningdek, xorijlik sayyohlarning Buxoro amirligi
hududidagi tabiiy muhit va ekologik holat borasida bildirgan fikrlari yoritilgan.

Kalit so‘zlar: ekologiya, iglim, suv, suv resurslari, irrigasiya tizimi, daryo,
hovuz, paxtachilik, bog‘dorchilik, kasallik, entomologiya

AHHOTaIII/II/I: B cratne HO]IpO6HO HCCIICAYCTCA S3KOJIOTHYCCKAsA CUTyalus B
ByxapckoMm amupare Bo BTopoii nonosune XIX u B Hauane XX Beka, BOJAHbIE PECYpCHI,
X PaCpCaACICHUC U COCTOAHUC CCIIBCKOTO xo3smcTBa. Takxke OCBCIIAKOTCA B3I'JIAbI
HHOCTPAHHBIX TYPUCTOB Ha IMPHUPOAHYIO CpPpCAy M ISKOJIOIMYCCKYHO CHUTYyAllMIO Ha
Tepputopuu byxapckoro smupara.

KaroueBsble ciioBa: 9KOJIOT'uA, KIInMaT, Boda, BOOAHBIC PCCYPChI, UPPUT'alIMOHHAA
cucTeMa, peka, 6acceitt, XJI0MoK, Cal0BOJACTBO, O0JE3Hb, YHTOMOJIOTHS.

Abstract: The article examines in detail the ecological situation in the Emirate
of Bukhara in the second half of the XIX century and at the beginning of the XX
century, water resources, their distribution and the state of agriculture. It also covers
the views of foreign tourists on the natural environment and ecological situation in the
territory of the Emirate of Bukhara.

Keywords: ecology, climate, water, water resources, irrigation system, river,
pool, cotton, horticulture, disease, entomology.

Introduction: The role of natural resources in the life of mankind is
incomparable. At all stages of human society, people have had a strong need for natural
resources, including water. As well as being a source of human life, water is also an
Important gift of nature for the development of the national economy.

It is important to study the ecological situation in the Emirate of Bukhara and the
existing water resources, procedures of their use and the history of water-related issues
in the second half of the X1X century and the beginning of the XX century.

Literature review: The Russian Empire sent naturalists and researchers to the
Turkestan region, including the Emirate of Bukhara, to get acquainted with its natural
conditions and water resources. It should be noted that the efforts of the Russian Empire
to study the nature and water resources of the region intensified in the period of post-
colonization of Turkestan.

In the process of studying the sources and literature on the subject, it can be seen
that a number of studies have been conducted during the period under study [1], in
which environmental problems have not been studied.
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Research methodology. The article describes in detail the ecological situation
in the Bukhara Emirate in the late XIX - early XX centuries, using universally accepted
methods, including the methods of historiography, consistency, logical analysis,
objectivity.

Analysis and results: The Emirate of Bukhara had a special place among the
khanates of Central Asia. In the second half of the XIX century, the population of the
emirate was about 2 million, and at the beginning of the XX century it grew to 3.5
million. The population was sedentary and nomadic. The area of the emirate was
225,000 square kilometers and were divided into bekliks. The Emirate of Bukhara
borders on Russian and Afghan lands, bordering the Amu Darya and Samarkand
regions in the north, Fergana in the east, Afghanistan in the south, and the Caspian
region in the west.

The emirate can be divided territorially into 2 parts, they are the western part —
lowland and the eastern part - mountainous areas. The two parts are separated by the
cities of Khatirchi, Karshi and Kelif.

The western part of the Bukhara Emirate is also rich in steppe plains and irrigated
by the Zarafshan River. These lands served to meet the economic needs of the emirate.
The share of the Zarafshan River in the territory of Bukhara was 214 versts. 43 canals
with a length of 1,000 versts were drawn from the Zarafshan to Bukhara. About a
thousand secondary canals passed through these main canals on each side. They then
became canals that supplied water to parts of villages and areas.

Narpay is one of the main canals of Bukhara, built near the city of Kattakurgan.
According to the military-topographic department, the waters of the Zarafshan supplied
water to 340,848 desiatinas (a unit of measurement which equals to 1,0925 hectares)
of Bukhara in an area of 800 square meters. In general, the Emirate of Bukhara was
responsible for one third of the water consumption of the Zarafshan.

The lands irrigated with the Zarafshan river were the most cultured, fertile and
densely populated part of Bukhara. As the headwaters of the river were assimilated by
Bukhara, Zarafshan could not reach the Amudarya, and with 30 versts left, it ended up
near swamps, ponds and small lakes [4].

The Kashkadarya River was one of the main rivers in the territory of Western
Bukhara, to which the Guzar River flowed. Kashkadarya started from the Gissar
mountain range and supplied water to a huge oasis consisting of the Shahrisabz and
Karshi bekliks. There were also small rivers starting from the west of the Gissar
Mountains, which supplied water to small areas between the mountainous areas and
deserts between Karmana and Karshi.

The western part of the emirate was not fully developed, and in its very large
areas there were deserted sandy and brackish deserts. It is estimated that 70 square
miles in the Zarafshan Valley and 50 square miles in the Kashkadarya Valley were
considered suitable for sedentary life [5].

The Bukhara khanate had a continental climate, with a dry climate in the west,
hot summers and bitterly cold winters. Usually, spring came in mid-February. The
snow melted quickly and the rains began and lasted until mid-March. In late April, with
the end of spring in early May, the heat came in and the plants, which thrived in a warm
and rainy climate, began to dry out. Nomadic pastoralists left the plains at this time and
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went to the mountains. They stayed there until autumn, and returned when the
autumn rains revived the steppe plants for a while again. During the summer, in the
areas of Western Bukhara, there was no rain at all, and desert areas without irrigation
systems became deserted [7].

The climate of the Eastern Bukhara region was characterized by temperate
summers and harsh winters. But in some places there were no harsh winters. Thus, the
climate in this part of the emirate depended on the topographic conditions of each place.
If the ridges in the area faced south and were protected from the north, the winter passed
without frost, and vice versa, a temperature of -35 degrees were observed. It snowed in
October and lasted till April. Inthe summer, there was a lot of rainfall in the mountains,
and the grass was lush and formed pastures that provided enough fodder for livestock

[8].

These data of Geyer are also confirmed by the observations of the Danish tourist
Ole Olufsen. O.Olufsen who noted that there are no coniferous plants in the territory
of Bukhara Emirate wrote that willow, poplar, birch, maple, wild mulberry, apricot,
pear, apple, walnut, pistachio trees grew in the region with black spruce and wild
flowers growing in mountainous areas [10].

O. Olufsen's research showed that the population of the emirate was suffering
from fuel problems, and due to the lack of forests, the population used cow dung, cotton
stalks and basins, willow and saxaul trees as fuel. The author noted that forests were
only found on mountain slopes, and that they had become extinct as a result of years
of deforestation by humans, leading to climate change.

E. Schuyler, who traveled to Central Asia in the second half of the XI1X century,
including the Emirate of Bukhara, paid special attention to the ecologicalcharacteristics
of Bukhara, Samarkand, Shakhrisabz, Kitab, Chirakchi, Karshi and other cities and
villages of the emirate. In particular, the author praised the nature of Samarkand and
surrounding areas, urban planning. Snow-capped mountains in the south of Samarkand,
picturesque gardens in the lower valley of Zarafshan, fields, canals with many water
networks made a great impression on Schuyler. Schuyler witnessed the improvement
of Samarkand district and its routes on the road, praised the muddy roads being
improved by gravel being laid on top with trees planted on bothsides of the roads, and
noted that in the future these places will be more beautiful and prosperous [11]. When
Schuyler arrived in Urgut, he assessed the water of the river flowing from the mountain,
saying, “The water of the river was so pure that [ have never seen anything like it in
my life”[12].

Almost all researchers in the Emirate noted that the waters in the region
contained a variety of parasites, which could cause malaria, plague, smallpox, plague
and ringworm. Consumption of water that had been stagnant in ponds for a long time
caused ringworm disease, and it was recommended to drink boiled water regularly as
an effective measure to combat it [14].

Researcher A.P. Fedchenko noted that ringworms multiplied mainly in
contaminated water and did not manifest themselves in the human body, even if they
lived in secret for about a year and noted that the sudden onset of the disease put the
patient in a difficult position [15].
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Although patients with ringworms were more common in Bukhara, Karshi
and Jizzakh, the emirate had been reported to be more common than other regions.

When Schuyler reached the summit of the Takhtakoracha Pass, 5,200 feet above
sea level on the Zarafshan Range, the author was amazed by the nature of the
Shakhrisabz Valley, noting that the snow-capped mountains of the Gissar Range, many
forest-like parks and orchards fit the name “green city”’[17]. When Schuyler arrived in
Karshi, he inspected the area around the arch, noting that the city's cobbled streets
served to prevent dust from rising. Schuyler pointed out that Karshi was one of the
major centers of grain trade, with many natural mineral deposits nearby, and that red
rock salts were sold in large quantities outside the emirate. E. Schuyler, who traveled
from Karshi to Bukhara, said that there was nothing in the distance from Kasan to
Bukhara and that sand and abandoned wells from the period of Abdullah khan could
be found, and that hot sands and strong winds made it difficult to walk [19].

Historian A. Muhammadjanov's research shows that after the occupation of
Samarkand by the Russian Empire, Zarafshan district was established here, the
headwaters of the Zarafshan River came under the control of the Governor-General,
which meant that Bukhara's water needs were to be met by order of the governor and
the emirate was subordinated to the Zarafshan district in terms of water distribution
[20].

Among the Central Asian countries, Bukhara was a leader in agriculture, where
a unique horticultural culture had been formed. I. Geyer praised the irrigation system
in Bukhara, noting that “the crop area is leveled in such a way that water can reach
each of its points during the irrigation period” [21]. The author also said that the waste
that farmers could benefit from the productivity of the field - all the products were
removed from the yard, buried in the ground with a plow, plowed several times, and,
if necessary, Bukhara farmers could finish the plow by hand if the land could not be
plowed [22].

Although the people of Bukhara, as very hardworking farmers, preferred to
cultivate the land, they used water absolutely arbitrarily, and the waste was huge. As a
result, water occupied large areas and formed swamps, which led to the spread of
malaria among the population.

The people of Bukhara grew a local variety of cotton, and its stalks did not open
even after ripening. That is why Bukhara cotton fiber was cheap in the markets.
However, the demand for it had not decreased. Cotton growing was one of the most
lucrative industries in the emirate, posing a threat to other crops. For example, taking
advantage of climate and soil, it was common to plant cotton instead of grain. Because
grain was grown in other cold countries, bread was cheap in the emirate and cotton was
expensive. On average, 1 min. puds (a pood - 16kg) pure cotton fiber were shipped to
Russian markets, in addition, the required amount of cotton fiber was left for the needs
of local consumers [23].

The American variety of cotton was introduced in the Bukhara Emirate later than
in the other territories of the Turkestan region. During the 1870s, the American
Uplanda cotton variety entered Turkestan and began to be adapted by specialists. In
1888, Mazov planted this variety of cotton in the emirate as a test. Later, this variety
began to squeeze out the local cotton variety [24].
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Grain farmers from mountains paid great attention to the cultivation of flax.
100,000 poods of flax seeds and oil were delivered to Bukhara from Denau, Kulob and
other Gissar bekliks. In Karshi, there was a whole street full of oil mills, where flax
had been brought from the mountains.

Due to limited water and irrigation systems, rice cultivation in the Emirate was
carried out to a lesser extent in the Zarafshan Basin, mainly in the Ziyovuddin and
Khatirchi bekliks. In Kashkadarya, Sherabad, Surkhan, Kofirnigon and Kyzyl Suv
(between Savat and Chubek) rice was planted in large areas. Corn, sorghum, and
melons were grown on a scale that met local needs.

Because alfalfa was grown only to meet the needs of the local population, alfalfa
stalks were expensive, costing 4 rubles per 100 stalks (20 poods) and rarely being sold
cheaper [26].

Horticultural fruits did not have much variety, but Bukhara gardeners grew high-
yielding grapes and apricots and exported them in dried form. The best grapes were
Karshi grapes, from which high-quality raisins were made. Dried fruits were prepared
by many small gardeners, and it was impossible to calculate the amount due to the fact
that such products were sent not to a single market, as in the case of raw cotton, but to
places where many fruits were in demand. The average yield was 15 batmans (120
poods) from 1 tanob or 720 poods from 1 desyatina, reaching 1,000, 1,500 and even
2,000 poods in some places [27].

J. Hayitov's research also notes the development of horticulture in the Emirate
of Bukhara, the presence of large vineyards and grape markets in Karshi, Shakhrisabz
and Kitab bekliks [28].

Farmers in Bukhara worried about pest damage to agricultural crops. They used
local methods to fight them. Aiming to turn Turkestan into a cotton monopoly, the
Russian Empire tried to take all possible measures to harvest cotton and fruits without
losses. With the help of entomologists, they tried to protect crops and fruit trees from
locusts and other pests. Bukhara agronomists had also established regular cooperation
with the staff of the Turkestan Entomology Station in the fight against insects.

According to archival documents, in 1913, agronomist 1.VV. Shumkov from
Bukhara khanate addressed to the head of the entomology station V.I. Plotnikov about
the issue of a sharp increase in the number of pests on cultivated plants, including the
dramatic increase in number of Prussians (Italian locusts) to be expected, which would
be a catastrophe and requires a number of insect control measures in the Bukhara
region, as well as in the local Turkestan region.

On July 1, 1913, considering that the information about the sharp increase in
Prussians came from other parts of local Turkestan, the director of Turkestan
Entomology Station V.I. Plotnikov chaired a meeting. At the meeting, his assistant,
M.M. Siyazov, agronomist of Bukhara khanate 1.\VV. Shumkov and his assistant V.P.
Kolchenkov-Nikolaev took part.

At this meeting, the director of the Turkestan Entomology Station V.I. Plotnikov
said that given the sharp increase in Prussians in 1913, when their laying coincided
with the maturation of crops on arable land, agriculture and irrigated crops posed a
serious threat to next year's harvest, noting that it would be more difficult to combat
because it multiplied faster than the Moroccan locust, did not move in solidarity, but
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given that it moved slowly from one place to another, the range of its spread could
be much smaller [30].

Conclusion: In conclusion, it can be said that water and its scarcity have existed
in the territories of the Bukhara Emirate for a long time, and before Russia came under
the influence of the empire, problems with water resources existed between its internal
territories. Sources indicate that water shortages were significant in the lower reaches
of the Zarafshan River, while confirming that water was sufficient in the areas at the
starting point of the Zarafshan River and that even excess water was discharged into
the surrounding lakes. It should be noted that in the Karakul oasis alone, the population
could not find running water for their daily needs, let alone farming, and had to use
well water. The main reasons for this were the shortcomings of the emirate in the
control of water distribution, the lack of critical study of the activities of mirabs
(irrigators), the injustice of water distribution staff, the obsolescence of irrigation
facilities, the lack of timely attention to their reform.

After the establishment of Zarafshan district, agriculture was in a difficult
situation due to the failure to supply water to Bukhara in a timely manner. People from
areas with severe water shortages were forced to relocate. The scarcity of forests in the
territory of the Bukhara Emirate, as well as the constant use of its resources by the
population as fuel, also affected the ecological balance. The ruthless felling of saksavul
and other trees for fuel created favorable conditions for the movement of sands in the
deserts.
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