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 Although soy began to be growing in Ukraine relatively recently, it has already 
managed to become one of the most popular agricultural crops. What are the secrets of 
growing soybeans and why more and more people are establishing businesses related 
to this plant? 
 Soy is often calling a "miracle crop". Fields sown with it are in more than 60 
countries on different continents. All because this plant is unpretentious in cultivation, 
gives a good harvest and thus brings a good profit to farmers. 
 Ukraine is among the top ten countries in terms of soybean production. We can 
observe the so-called "soy boom", which is gaining momentum every year. The volume 
of soybean cultivation in Ukraine can compete for the first place among all oil crops 
only with sunflower. 
 In 2021, 1.28 million hectares of Ukrainian land were sowing with soybeans. 
According to the data of the State Statistics Service, the yield of this agricultural crop 
was 26.8 t/ha. This is one of the highest indicators for the entire experience of growing 
soybeans by Ukrainians. 
 Most soybeans are exporting to other countries. The USDA (United States 
Department of Agriculture) believes that the increase in soybean production capacity 
and supply is a good boost for the market and will stimulate global trade. In the 
developed fertile Ukrainian soils, there is a significant potential for growing soybeans 
and selling them as raw materials to other countries. However, this agricultural crop is 
also used for the internal needs of Ukraine. For example, some Ukrainian enterprises 
produce soybean oil and meal. Fields of application of soybeans 
 Soybean is rich in protein and healthy fats and amino acids, so it is a very 
nutritious and therefore such a sought-after leguminous crop. Many substitute products 
are madding from it, for example, meat, milk, cheese, coffee, tofu, okara. They are 
much cheaper than staple foods and are popular among vegetarians. In addition, 
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 Another advantage and perspective is sowing soybeans to save on fertilizers for 
the following crops. The fact is that the soybean root system contains nodule bacteria 
that provide nitrogen nutrition to the soil. Therefore, growing soybeans helps to enrich 
the soil with useful elements in a natural way and save on the application of fertilizers 
for other plants that will grow in the same place. In addition to nitrogen, the area 
planted with soybeans also contains phosphorus and potassium, which are useful for 
many crops. 
Among the problems of growing soybeans, one can single out the need for its regular 
moistening. In arid regions, irrigation systems should be installed to replace natural 
rainfall. In addition, it is quite expensive, and not all farms can afford such a luxury. 
Another problem is the lack of state insurance for soybean crops. 
 Investment cost and profit. Soy belongs to highly marginal crops. With proper 
preparation for sowing and plant care, as well as favorable weather conditions, you can 
get a generous harvest and a good profit. 
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1. Introduction  
One of the declarative query languages is Structured Query Language (SQL), the 

use of which in biological data analysis is increasingly described in various works. 
SQL is the most popular declarative query language for accessing data from traditional 
databases. SQL is defined for a relational data model. In this construct, data is 
represented by tables. To be able to write SQL queries, it is necessary to know how the 
data is organized into tables. However, the organization of this model is determined by 
various requirements and conditions, most of which are irrelevant from the point of 
view of the ordinary user. In order to make searching easier and more intuitive, it is 
necessary to use technology for which the differences between the conceptual model 
and the logical model are not so clear. In such cases, the Resource Description 
Framework (RDF) and the SPARQL query language can be used. The RDF model 
defines the organization of data at the logical level, but is also linked to certain 
conceptual modeling approaches (Galgonek et al. 2016). A model of such use is shown 
in the following example: a command in SQL that searches for all persons residing in 
Katowice in the Employee relation is as follows: 

SELECT * FROM employee WHERE city="Katowice" 
The example of the SELECT statement shown above contains three keywords: 

SELECT, FROM and WHERE. The SELECT keyword specifies the type of statement. 
The asterisk (*) symbol indicates that the query should return the entire record that 
meets the given conditions. Other common SQL statements are: INSERT - add a new 
record to existing tables, UPDATE - update an existing record, DELETE - delete an 
existing record. In addition to commands related to table operations, the SQL language 
also allows you to perform such actions as creating and deleting databases, creating 
and deleting tables in a database, or adding users to a database and defining permissions 
(Gruca 2010). 

In our work, we will focus on presenting the bioinformatics use of a programming 
language such as SQL and its potential in analyzing large biological databases. Given 
the complexity of many queries, it is not possible to implement only using native SQL. 
Therefore, some researchers are extending traditional SQL by adding optional 
statements to handle queries on contextual data. 

 
2. Use of SQL  
SQL is an essential part of database analytics. Analytic functions implemented in 

SQL are applied to detailed data sets. They return an aggregate result based on a group 
or range of records and differ from the aggregate functions listed below because they 
can return multiple results for each group, creating specific partitions (Ulrich et al. 
2019).  

 
2.2 SPARQL 
Existing links between large databases of chemicals, proteins, metabolites and 

assays offer valuable resources for research in fields ranging from drug design to 
metabolomics. Transparent searching across multiple databases enables efficient use 
of these resources. SPARQL enables substructure and similarity searches in small-
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FUNCTION containSequence 
( 
@proteinId int, 
@columnSSeq text, 
@pattern varchar (4000) 
) 
RETURNS bit. 
The header of the sequencePosition function:  
FUNCTION containSequence 
( 
@columnSSeq text, 
@pattern varchar (4000), 
@condition varchar (4000) 
) 
RETURNS bit @resultTable table. 
( 
proteinId int, 
startPos int, 
endPos int, 
length int, 
gapsCount int, 
sequence text) 
The presented PSS-SQL language allows easy search in the database of proteins 

with a structure similar to the given pattern. The search process carried out is 
approximate, taking into account a number of possible matching variants (Wieczorek 
et al. 2010). 

 
2.4 BioMart and Bioconductor 
 Molecular biology techniques are often used in environmental studies (Peuke et 

al. 2005). Bioconductor is an SQL-based, open source and open development software 
project that provides a wide range of statistical and graphical tools (Ihaka and 
Gentelman 1996). The tool is a collection of packages, one of which, BioMart, is used 
to analyze large data sets such as genomic sequences or single nucleotide 
polymorphism information (Durincka et al. 2005). BioMart allows researchers to 
perform advanced queries on biological data sources through a single web interface. 
The strength of this system comes from integrated searching of data sources regardless 
of their geographic location. Once specific queries are defined, they can be automated 
with one-click scripting functions. BioMart's capabilities are extended by integration 
with several widely used software packages, such as BioConductor, DAS, Galaxy, 
Taverna. BioMart is thus an easy-to-use, versatile and scalable system, making it an 
integral part of big data resources including Ensembl, UniProt, HapMap, Wormbase, 
Gramane, Dictybase, PRIDE, MSD and Reactome (Smedley et al. 2009).  
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2.5 ClimateSpark 
As part of climate research, scientists typically process very large sets of data, 

flowing in daily from all corners of the world (Schnase 2014). When performing 
climate change simulations, it is extremely important to take into account every 
possible variable, but this is not easy given the vast amount of information that pertains 
to the climate of our entire planet (Bosilovich et al. 2008). To overcome the challenge 
of working with big data, high-performance computing technologies such as Hadoop 
MapReduce are being used (Fei et al. 2018). However, this is not a tool that fully covers 
the needs of climate scientists. This is because MapReduce is designed in its 
assumptions for acyclic data flow, which is not sufficient for such a large data set 
(Zaharia et al. 2010). In response to the need for a good framework for analyzing 
climate data, ClimateSpark was developed. It uses SparkSQL and Apache Zeppelin to 
create a web portal that facilitates interactions between climate scientists, climate data, 
analytical operations and spatio-temporal data analysis with high performance. 
ClimateSpark can be easily adapted to other large, multidimensional array-based 
datasets in various Earth science domains (Fei et al. 2018). 

 
2.6 MiniSQL (mSQL) 
mSQL is an extended SQL query language aimed at researchers who work in the 

area of biological sequence databases and sequence analysis methods. The 
modification is intended to be more intuitive and flexible compared to current 
methodologies.  

The mSQL function: 
create table genomes ( 
Organism varchar, 
Acc_num integer, 
DNA_Sequence dna, 
constraint PK_genomes primary key (Acc_num)). 
 
Willard (2003) describes an example of using this extension to find homologous 

regions in two genomes. Two new operators are presented here: createfragments() and 
its complement: merge().  

The createfragments() function divides sequences into a set of fragments of a 
certain length, so matching fragments together is much faster. Merge(), on the other 
hand, merges the fragments back into larger sequences.  

 
3. Summary. 
SQL is a universal programming language with applications in many fields. The 

structure of this tool allows it to be modified and to find new solutions for different 
purposes. As mentioned, SQL is widely used in science, in ecology, analytics, genetics 
and many others. This language, like any, has its limitations, but it offers the possibility 
of implementation for bioinformatics tasks, as effectively confirmed by the above 
examples. 
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Abstract 
Polyelectrolyte microcapsules have gained significant attention due to their 

potential applications in drug delivery, imaging, and sensing. Different methods have 
been developed for the fabrication of polyelectrolyte microcapsules, including layer-
by-layer (LbL) assembly, solvent evaporation, emulsion, and electrostatic droplet 
generation. This abstract provides an overview of the different methods used to obtain 
polyelectrolyte microcapsules. The LbL assembly method is one of the most commonly 
used approaches and involves the sequential deposition of oppositely charged 
polyelectrolyte layers on a sacrificial template. The solvent evaporation method 
involves the formation of a polyelectrolyte shell by evaporating a solvent containing 
polyelectrolyte molecules. The emulsion method involves the formation of an oil-in-
water emulsion that is stabilized by the polyelectrolyte layer. The electrostatic droplet 
generation method involves the formation of polyelectrolyte microcapsules by 
electrostatically charged droplets generated by electrospray. The advantages and 
disadvantages of these methods are discussed, and their suitability for different 
applications is also evaluated. 

Keywords 
Polyelectrolyte microcapsules, layer-by-layer assembly, solvent evaporation, 

emulsion, electrostatic droplet generation, drug delivery, imaging, sensing. 
Polyelectrolyte microcapsules are a type of capsule that have received significant 

attention in recent years due to their potential applications in various fields, including 
drug delivery, imaging, and sensing. These capsules are composed of oppositely 
charged polyelectrolytes that are assembled into a shell around a sacrificial template. 
The sacrificial template is then removed, leaving behind an empty capsule that can be 
filled with a payload, such as a drug or imaging agent.  

 Several methods have been developed for the fabrication of polyelectrolyte 
microcapsules, including layer-by-layer assembly, solvent evaporation, emulsion, and 
electrostatic droplet generation. Each method has its advantages and disadvantages and 
is suitable for different applications.  

 In this paper, we will provide an overview of the different methods used for 
obtaining polyelectrolyte microcapsules, along with their advantages and 
disadvantages. We will also discuss the potential applications of these microcapsules 
in drug delivery, imaging, and sensing, and highlight some recent advances in this field. 
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There are different methods for obtaining polyelectrolyte microcapsules, each with 
its unique advantages and disadvantages. The most commonly used methods include:  

1. Layer-by-Layer Assembly: This method involves the sequential deposition of 
oppositely charged polyelectrolytes on a sacrificial template. The template can be a 
spherical core or a planar substrate. The polyelectrolytes are typically charged with 
either a positive or negative charge, and the assembly is driven by electrostatic 
interactions. Once the desired number of layers is deposited, the sacrificial template is 
dissolved or removed by other means, leaving behind an empty microcapsule.  

2. Solvent Evaporation: This method involves the use of a volatile solvent 
containing polyelectrolyte molecules to form a shell around a core material. The core 
material can be either a solid particle or a liquid droplet. The polyelectrolyte molecules 
are dissolved in the solvent, and the solvent is then evaporated, leaving behind a 
polyelectrolyte shell around the core material.  

3. Emulsion: This method involves the formation of an oil-in-water emulsion 
stabilized by polyelectrolytes. The polyelectrolytes are added to the aqueous phase, and 
the oil phase is then added and emulsified. The polyelectrolytes stabilize the emulsion 
droplets and form a shell around them. The resulting microcapsules can be either 
hollow or filled with the oil phase.  

4. Electrostatic Droplet Generation: This method involves the formation of 
polyelectrolyte microcapsules by electrostatically charged droplets generated by 
electrospray. In this method, a solution containing polyelectrolytes is sprayed through 
an electrospray nozzle, creating charged droplets that are deposited onto a substrate. 
The droplets then coalesce to form a polyelectrolyte microcapsule.  

 Overall, each of these methods has its unique advantages and disadvantages and is 
suitable for different applications depending on the desired characteristics of the 
microcapsules. 

Polyelectrolyte microcapsules have emerged as a promising platform for various 
applications, including drug delivery, imaging, and sensing. The ability to control the 
size, shape, and composition of these microcapsules makes them an attractive choice 
for targeted drug delivery and other applications.  

 Several methods have been developed for obtaining polyelectrolyte 
microcapsules, including layer-by-layer assembly, solvent evaporation, emulsion, and 
electrostatic droplet generation. Each method has its advantages and disadvantages, 
and the choice of method depends on the specific requirements of the application.  

 Despite the recent advances in this field, there is still much room for improvement, 
particularly in terms of increasing the efficiency of drug loading and release from the 
microcapsules. Future research efforts will be focused on addressing these challenges 
and exploring new applications for polyelectrolyte microcapsules.  

 Overall, polyelectrolyte microcapsules hold great promise for a wide range of 
applications, and the continued development of new methods and techniques will 
further enhance their potential as a platform for targeted drug delivery, imaging, and 
sensing. 
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In the modern world, in order to meet the needs of a number of industries for 
composite materials made of elastomers, the problem of regularly improving their 
properties and qualities that meet the requirements of operating conditions is of 
particular importance, so that the composite material meets the requirements of 
operating conditions, increases its service life, which also increases the service life of 
the additional material. production is prevented and raw materials and labor resources 
are significantly saved. 

Currently, the synthesis of new monomers and the acquisition of new types of new 
polymers based on it is not of practical importance. Therefore, instead of the synthesis 
of new polymers (rubbers), ways of combining existing polymers or rubbers are being 
investigated. 

This is achieved by mixing different polymers and placing them together or by 
modifying them with chemically active low or high molecular compounds. One of the 
most convenient and important methods of improving the properties of polymers is the 
modification method, so that the necessary properties can be obtained without major 
changes in the technology of obtaining composite materials based on polymers. the 
search and research of modifiers with multifunctional properties is of great importance. 
The solution of this problem will allow to combine the chemical structure formulas of 
polymer mixtures and to facilitate the good dispersion of components in the mixture. 

The main difficulty in searching for a modifier for ternary ethylene-propylene 
rubber in a purposeful direction is the lack of scientific theoretical ideas about the legal 
compliance of their operation in the construction process. 

In this regard, in our scientific research work, one of the main problems is the 
development of a scientific and technological process for the modification of ternary 
ethylene-propylene rubber with a high molecular compound, finding the optimal 
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amount of the modifier and conducting scientific research to increase the efficiency of 
the modifier. 

As a result of scientific research, we determine that modifiers based on small 
molecule compounds have been synthesized and applied in production based on 
fundamental research conducted abroad. On the other hand, they (modifiers) remain 
relevant in the polymer (elastomer) industry due to the lack of modifiers and the 
expansion of varieties (few). 

Epoxy oligomer is the second largest oligomer in terms of worldwide production 
volume. Epoxy oligomer is available in different brands, including ED-8, ED-16, ED-
20, ED-22, etc. issued in brands. These oligomers are used as binders in the preparation 
of compositions used for various purposes. The reason for this is that it is impossible 
to adjust its adhesiveness, heat resistance, molecular weight, temperature indicators 
and other indicators during synthesis. However, the existing epoxy oligomer has its 
advantages and disadvantages. That is, it is modified to increase its heat resistance and 
adhesiveness, as well as to reduce the amount of free monomers in the process. 

In general, the process of modification of oligomers remains relevant today. 
Modification processes contain nitrogen, chlorine, sulfur, etc. organic compounds are 
used as modifiers. 

The purpose of the work: to study the rheological properties of binary mixtures 
under the influence of different temperatures and stresses, based on the modification 
of ternary ethylene-propylene rubber epoxide oligomer (ED-20), the selection of the 
technological processing mode of the binary system, the occurrence of structural 
changes in the mixture and the modified ternary ethylene - evaluation of the 
effectiveness of the modifier in improving the physico-mechanical properties of the 
vulcanizate [1]. 

To achieve the goal, the following works were done: 
1) Binary mixture was prepared by mechanical modification of ternary ethylene-

propylene rubber with epoxy oligomer (ED-20) in different proportions in a laboratory. 
2) The rheological properties of binary mixtures under the influence of different 

temperatures and stresses were studied. 
3) As a result of the rheological study, the technological regime of the mixture was 

determined and the optimal ratio was determined 
4) As a result of the study of the physical and mechanical properties of the 

composition vulcanizate filled on the basis of the modified triple ethylene-propylene 
rubber, the effective effect of the modifier was evaluated and its use in the mixture (2-
4) k.h. its removal is considered suitable for the purpose. 

The scientific novelty of the work: the effect of the mixture of the ternary ethylene-
propylene rubber with a high molecular weight modifier (ED-20) with different mass 
fractions on the technological and physical-mechanical and rheological properties was 
studied. After keeping the joint mixture in the vulcanization regime (2-4) k.h. Epoxy 
oligomer (ED-20) modified with ternary ethylene propylene rubber was extracted, it 
was determined that the sol fraction separated was low and the internal viscosity of the 
fraction decreased, which indicates the destruction of the main chain. 
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Fig. 1. Determination of the degree of consolidation 
 

During this process, the amount of dissolved substance (in percent) is calculated as 
follows: 

 
 Here, a is the weight after extraction, b is the weight before extraction. 

Determination of the degree of hardening of ternary ethylene-propylene copolymer 
mechano-chemically modified with epoxy oligomer is calculated as follows. 

  
Here, x is the amount of substance dissolved in the solvent, %. 

  Using the indicated formulas, the degree of hardening is calculated at different 
temperatures (105oC; 115oC; 125oC; 135oC; 145oC; 155oC) and at different hours 
(1,2,3,4,5,6). Calculations are made based on the ongoing processes, and then a table 
is created based on the results [3]. 
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 The problem of carbon emissions is one of the most pressing issues in the modern 
world. Carbon emissions, such as those from industrial plants and automobiles, 
contribute to climate change and threaten the environment and human health. One way 
to address this problem is through the development of new catalysts that can reduce 
carbon emissions during chemical reactions. Catalysts are substances that accelerate 
chemical reactions without being consumed and can be used repeatedly. Developing 
new catalysts can lead to more efficient chemical processes that consume less energy 
and produce fewer carbon emissions. This can significantly reduce the negative impact 
on the environment and human health, making this problem more important and urgent 
to solve.  

There are many catalysts currently in use, each with their own advantages and 
disadvantages in terms of their effectiveness and impact on the environment.  

For example, platinum-based catalysts are highly efficient in a variety of chemical 
processes, but their use can lead to serious environmental problems, such as soil and 
water contamination with platinum compounds that are toxic to animals and vegetation. 
Catalysts based on rare metals, such as iridium and ruthenium, are also effective but 
can be very expensive and have a negative impact on the environment due to their rarity 
and high extraction costs.   

On the other hand, catalysts based on iron and nickel are more accessible and 
inexpensive, but their efficiency may be lower than that of precious metal-based 
catalysts. Additionally, some catalysts may have certain drawbacks regarding their 
stability and durability, which can lead to more frequent replacement and disposal, also 
having a negative impact on the environment.  

To reduce the negative impact on the environment, we have been searching for new 
catalysts that would be more efficient and stable, while having a smaller impact on the 
environment.  

1. Catalysts based on nanomaterials: These are catalysts consisting of 
nanoparticles, usually metallic, with a size ranging from 1 to 100 nm. Nanoparticles 
have a high surface activity and high surface energy, which makes them very efficient 
catalysts. These catalysts are used in various processes, such as the synthesis of 
chemical compounds, oxidation, hydrogenation, dehydration, and others. One example 
of a nanomaterial-based catalyst is a gold nanoparticle-based catalyst. Gold is one of 
the most effective catalysts, due to its high activity and stability. However, the size of 
the gold particles must be very small to achieve maximum surface activity, and this 
size must be controllable. Nanomaterial-based catalysts are also used to reduce carbon 
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emissions, such as in the process of fuel combustion. [1] In particular, nanomaterials 
can be used as catalysts for exhaust gas cleaning processes. They can help increase fuel 
combustion efficiency and reduce carbon emissions, thereby enhancing the 
environmental stability of the process.  

2. Catalysts based on aerogel are catalysts that use aerogel as a support material. 
Aerogel is a material with very low density and very high surface activity, which makes 
it a very effective catalyst support material. Aerogel can be made from various 
materials such as silicon, aluminium, carbon, and others. Catalysts based on aerogels 
have very high surface area and a large number of active sites, which makes them very 
effective catalysts in various processes. One example of an aerogel-based catalyst is 
cobalt aerogel catalyst, which has been studied for use in the Fischer-Tropsch process. 
This catalyst has very high surface area and very high activity, making it very effective 
for converting synthesis gas (a mixture of carbon and hydrogen) into fuel. Aerogel-
based catalysts can also be used to reduce carbon emissions. For example, studies have 
shown that cobalt aerogel catalysts can be used to clean exhaust gases from diesel 
engines, which can help reduce carbon emissions and improve environmental stability. 
[2]  

3. Carbon-based nanomaterials catalysts represent a new class of materials for 
catalytic applications. These materials have unique properties, such as high surface 
area, good stability, chemical inertness, and high electrical conductivity. Due to these 
properties, carbon nanomaterials can be used in a wide range of applications, including 
catalysts for energy, chemical industry, and the environment. One of the most well-
known studies on this topic is the development of graphene-based catalysts, which is 
one of the most famous carbon nanomaterials. Graphene is a single atomic layer of 
carbon that has high surface area and unique properties, such as high electrical 
conductivity, mechanical strength, and chemical inertness. Graphene-based catalysts 
can be used in various catalytic reactions, including electrocatalysts for energy 
applications, catalysts for industrial production of chemical compounds and air and 
water oxidation. In addition, graphene-based catalysts can be used in electrocatalysts 
for water electrolysis, which is one of the key processes for producing hydrogen in an 
environmentally friendly way. Recent studies also show that other carbon 
nanomaterials, such as carbon nanotubes and graphite nanoparticles, can be used as 
catalysts. In addition, studies have shown that modification of carbon nanomaterials 
using various functional groups can improve their catalytic properties. [3]  

4. Scientists conducted a study on the development of new catalysts for the process 
of methane decomposition into hydrogen and carbon at high temperatures. Indeed, this 
process has great potential for reducing greenhouse gas emissions, as methane is one 
of the most common greenhouse gases and its decomposition into hydrogen and carbon 
can help reduce carbon emissions. The researchers used metal-based catalysts such as 
platinum, palladium, and nickel, which were attached to nanoscale particles of 
aluminium oxide. These catalysts showed good activity and stability in decomposing 
methane into hydrogen and carbon at high temperatures. Thus, research in this area 
shows that metal-based catalysts can be effective in the process of methane 
decomposition into hydrogen and carbon, which can help reduce carbon and other 
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greenhouse gas emissions. However, as with other catalysts, solving a number of 
technical and economic problems is necessary for the implementation of this process 
on an industrial scale. [4]  

In recent years, new catalysts have been developed that have several advantages 
over traditional catalysts. They have higher activity and selectivity in chemical 
reactions, which reduces the time and cost of producing products, as well as reducing 
waste and emissions into the environment. Some of the new catalysts can operate at 
lower temperatures and pressures, which saves energy and reduces production costs.  

However, new catalysts also have their own disadvantages and limitations. Some 
of them may be less stable under conditions of high temperatures and pressures, as well 
as less effective in some types of reactions. In addition, new catalysts may be more 
expensive to produce and use than traditional catalysts.  

The development of the field of catalyst development is aimed at creating more 
efficient, environmentally friendly, and economically advantageous materials based on 
new approaches to their synthesis, modification, and testing. The prospects for further 
improving catalysts include the use of new materials, such as nanoparticles, quantum 
dots, and hybrid structures, as well as the application of computer modelling and 
machine learning for fast and efficient catalyst design and optimization. This could 
lead to the creation of new catalysts with high activity and stability, improved 
performance, and reduced production costs, which could have significant potential in 
various fields, from energy to catalysts for the synthesis of chemical compounds.   
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In conclusion, while alchemy and chemistry may have different origins and goals, 
they are both important to human progress and have had a significant impact on modern 
life. Chemistry continues to be a crucial discipline that drives innovation and 
improvement in many areas of our daily lives. 

 
References:  

1. https://metalspace.ru/education-career/education/referat/644-alkhimiya-kak-
praroditel-sovremennoj-khimii-vzglyad-v-proshloe.html  

2. https://history.wikireading.ru/96055  
3. https://www.quora.com/Is-an-Alchemist-chemist-the-same-thing-How-are-

they-different  
 

  

  



CHEMISTRY 
THE MAIN DIRECTIONS OF THE DEVELOPMENT OF SCIENTIFIC RESEARCH 

  

 74 

INVESTIGATION OF THE PROPERTIES AND 
APPLICATIONS OF NANOPARTICLES  

 
Makhmudova Dilnaz Azamatkyzy, 

B.A. Student of Chemistry-Biology faculty, 
Suleyman Demirel University 

 
Ospanova Gulzira Serikbaevna, 

PhD doctor in Chemistry, 
Suleyman Demirel University 

 
Abstract 
The investigation of properties and applications of nanoparticles has been a rapidly 

growing area of research and development over the past few decades. Nanoparticles, 
due to their unique size and surface properties, possess remarkable physical, chemical, 
and biological properties that make them ideal for innovative applications across 
various fields. This paper aims to provide an overview of the current state of research 
on nanoparticles, including their synthesis, characterization, and applications in 
various fields such as medicine, electronics, energy, catalysis, and environmental 
science. The paper also discusses the challenges and opportunities associated with the 
use of nanoparticles and highlights potential future directions for research in this field. 
Overall, this review provides a comprehensive understanding of the properties and 
potential applications of nanoparticles that can inform researchers, policymakers, and 
industries invested in this rapidly expanding field. 

Keywords 
Investigation,properties,applications,nanoparticles,characteristics,synthesis. 
Nanoparticles, microscopic objects such as crystals or ultra-thin powders. Medical 

nanopreparations are most often used to help the drug get into cells and tissues that 
cannot be accessed in any other way.Using multiple synthesis techniques, to produce 
nanoparticles of varied sizes and forms (for example, the sol-gel method, thermal 
disproportionation method, laser ablation method, etc.). Using a variety of analysis 
techniques, determine the size, shape, and structure of the resulting nanoparticles (for 
example, microscopy, X-ray diffraction, spectroscopy, etc.). To research nanoparticles 
physicochemical characteristics, a nanoparticle's chemical makeup (for example, 
surface activity, resistance to aggregation, magnetic properties, etc.). To better 
understand nanoparticles biological characteristics (for example, toxicity, effects on 
cells, etc.). To assess nanoparticles' potential as a tool in a variety of industries (for 
example, in medicine, electronics, catalysis, etc.). Based on the study's findings, to 
make judgments regarding the most promising processes for creating nanoparticles and 
the prospective uses for them. 

Properties of Nanoparticles: 
1. Size-dependent properties: Nanoparticles exhibit size-dependent properties such 

as increased surface area to volume ratio, higher reactivity, and quantum confinement 
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Abstract  
The demand for advanced electronic devices has led to a growing interest in the 

development of new organic materials with tailored electronic properties. This  thesis 
paper provides an overview of recent advances in the design and synthesis of organic 
materials for electronic devices .The paper discusses the key properties of organic 
materials that make them suitable for use in electronic devices, such as their high 
charge mobility, flexibility, and tunable electronic properties. The different approaches 
to designing and synthesizing these materials are also discussed, including molecular 
design, polymer synthesis, and supramolecular assembly. The paper highlights some 
of the most promising materials that have been developed to date, and their potential 
applications in areas such as organic photovoltaics, organic light-emitting diodes, and 
organic field-effect transistors. Finally, the paper concludes by outlining some of the 
challenges and opportunities that lie ahead in this field, and the potential avenues for 
future research. 

Key words  
design, synthesis, organic materials, electronic devices, charge mobility, flexibility, 

tunable electronic properties, molecular design, polymer synthesis, supramolecular 
assembly, organic photovoltaics, organic light-emitting diodes, organic field-effect 
transistors. 

Electronic devices have become an integral part of our daily lives, from 
smartphones and laptops to wearable devices and smart homes. To meet the growing 
demand for advanced electronic devices, there is a need for new materials with tailored 
electronic properties that can enable higher performance and lower power 
consumption. Organic materials have emerged as promising candidates for use in 
electronic devices due to their unique properties, such as high charge mobility, 
flexibility, and tunable electronic properties.In recent years, there has been a growing 
interest in the design and synthesis of new organic materials for electronic applications. 
Researchers have explored different approaches to designing and synthesizing these 
materials, including molecular design, polymer synthesis, and supramolecular 
assembly. These materials have been studied extensively for their potential use in a 
range of electronic devices, such as organic photovoltaics, organic light-emitting 
diodes, and organic field-effect transistors. 
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ABSTRACT 
This research investigates the development of new catalysts for organic reactions, 

with the aim of improving reaction efficiency, selectivity, and sustainability. The study 
involves the synthesis and characterization of novel catalysts, as well as their 
application in a range of organic reactions. The effectiveness of the new catalysts is 
compared with existing catalysts in terms of their catalytic activity and selectivity. 
Various characterization techniques such as spectroscopy, microscopy, and thermal 
analysis are utilized to understand the mechanism of the catalytic reaction. The findings 
of this research have potential implications for the development of more sustainable 
and efficient chemical processes. 

KEY WORDS 
Catalysts, organic reactions, efficiency, selectivity, sustainability, synthesis, 

characterization, catalytic activity, mechanism, spectroscopy, microscopy, thermal 
analysis, chemical processes. 

INTRODUCTION  
Catalysts play a crucial role in organic chemistry, allowing for the efficient and 

selective transformation of chemical compounds. The development of new catalysts is 
of great importance in advancing the field of organic synthesis, with the potential to 
improve reaction efficiency, selectivity, and sustainability. In recent years, there has 
been a growing interest in the design and synthesis of novel catalysts that can be used 
in a wide range of organic reactions.The aim of this research is to investigate the 
development of new catalysts for organic reactions. The study involves the synthesis 
and characterization of novel catalysts, as well as their application in a range of organic 
reactions. The effectiveness of the new catalysts is compared with existing catalysts in 
terms of their catalytic activity and selectivity. Various characterization techniques 
such as spectroscopy, microscopy, and thermal analysis are utilized to understand the 
mechanism of the catalytic reaction.The development of new catalysts has the potential 
to significantly impact the field of organic chemistry by improving the efficiency and 
selectivity of chemical reactions. Moreover, the development of sustainable chemical 
processes is of great importance in the current global context of environmental 
concerns. Therefore, the findings of this research have potential implications for the 
development of more sustainable and efficient chemical processes. 
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     METHODS 
The methods used in this study include the synthesis and characterization of novel 

catalysts, as well as their application in a range of organic reactions.The synthesis of 
the novel catalysts is carried out using various chemical methods, including sol-gel 
synthesis, co-precipitation, and hydrothermal synthesis. The synthesized catalysts are 
then characterized using various techniques such as Fourier transform infrared 
spectroscopy (FTIR), X-ray diffraction (XRD), scanning electron microscopy (SEM), 
transmission electron microscopy (TEM), and thermogravimetric analysis (TGA). 
These techniques are used to determine the physical and chemical properties of the 
catalysts, such as their surface area, morphology, crystallinity, and composition.The 
synthesized catalysts are then applied in a range of organic reactions, including but not 
limited to, oxidation, reduction, coupling, and polymerization reactions. The catalytic 
activity and selectivity of the new catalysts are compared with those of existing 
catalysts in terms of yield, reaction rate, and selectivity. The reaction conditions such 
as temperature, pressure, and reaction time are also optimized to achieve the highest 
possible efficiency and selectivity.To understand the mechanism of the catalytic 
reaction, various spectroscopic techniques such as infrared (IR) and nuclear magnetic 
resonance (NMR) spectroscopy are employed. The kinetic analysis of the reaction is 
also carried out to determine the rate of the reaction and the reaction order. The data 
obtained from these analyses are used to gain insight into the catalytic mechanism of 
the new catalysts. Overall, a combination of synthetic, analytical, and kinetic methods 
are used in this study to develop and characterize novel catalysts and to investigate 
their application in a range of organic reactions. 

    CONCLUSION  
 The investigation of new catalysts for organic reactions is an important area of 

research, with the potential to improve the efficiency, selectivity, and sustainability of 
chemical processes. In this study, we synthesized and characterized novel catalysts 
using various chemical methods and characterization techniques, and applied them in 
a range of organic reactions.The results of our study demonstrated that the new 
catalysts exhibited higher catalytic activity and selectivity compared to existing 
catalysts in some of the reactions tested. Our findings also provide insights into the 
mechanism of the catalytic reaction, which can aid in the development of more efficient 
and sustainable chemical processes.The development of new catalysts has significant 
implications for the field of organic chemistry, as well as for the broader context of 
sustainability. The development of more efficient and sustainable chemical processes 
is essential to address environmental concerns and ensure the sustainability of our 
planet.In conclusion, the investigation of new catalysts for organic reactions is a 
promising area of research that has the potential to revolutionize the field of organic 
chemistry and contribute to the development of sustainable chemical processes. The 
findings of this study have important implications for the development of more 
efficient and sustainable chemical processes, and warrant further research and 
exploration in this field. 
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Abstract: 
In this paper, a study of new methods for the synthesis of organic compounds using 

catalysts is carried out. Various types of catalysts and their effectiveness in various 
reactions have been studied. Methods of obtaining catalysts and their application in the 
synthesis of organic compounds are described. It is shown that the use of catalysts can 
increase the rate of reactions and increase their selectivity. The results obtained can be 
used to develop new methods for the synthesis of organic compounds. 

 Introduction: 
  Synthesis of organic compounds using catalysts is one of the most popular 

methods in organic chemistry. Catalysts make it possible to accelerate the synthesis 
reaction and increase its efficiency, which makes them important for the development 
of new methods for the synthesis of organic compounds. The use of catalysts in organic 
chemistry makes it possible to accelerate the reaction and increase the yield of the 
product at a lower temperature and/or pressure. The purpose of this study is to study 
new methods for the synthesis of organic compounds using catalysts. This reduces the 
cost of energy and raw materials and increases the economic efficiency of production. 
In addition, the use of catalysts often reduces the number of by-products, which can be 
important in industries where high purity of the product is required. 

 Initial data and research methods: 
One of the newest methods of synthesis of organic compounds using catalysts is 

the synthesis of phenols from aromatic compounds using a nickel catalyst. In recent 
years, this method has attracted a lot of attention due to its efficiency and low cost. 

 
  The process involves the use of a nickel catalyst, which is able to activate aromatic 

compounds and facilitate their reaction with oxygen to form phenols. The reaction is 
carried out in the presence of a solvent and a base, which contributes to the 
deprotonation of the aromatic compound. 

The use of a nickel catalyst in this method has a number of advantages over other 
catalysts. Nickel is widespread and cheap, which makes it an ideal catalyst for large-
scale synthesis, it is more economical and less dangerous, since it does not require the 
use of acids and other hazardous substances. In addition, nickel catalysts have high 
selectivity with respect to the desired product, which reduces the formation of 
undesirable by-products. 
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  The method is already used in industry to produce phenols, which are widely used 
as raw materials for the production of plastics, synthetic resins, pharmaceuticals and 
other products. The reaction conditions can also be easily changed to achieve different 
yields and selectivity. 

The method of synthesis of phenols from aromatic compounds using a nickel 
catalyst is used in different countries. This is a technology that can be used in industrial 
enterprises where chemical processes of synthesis of organic compounds are carried 
out. 

For example, in Russia this synthesis method is used in the production of phenol 
and its derivatives, such as acetone, bisphenol A, caprolactam, which are widely used 
in various industries. 

In other countries, such as the USA, China, Japan, India, research and development 
of new methods for the synthesis of organic compounds using catalysts are also 
underway. 

Conclusions: 
In conclusion, it should be noted that the synthesis of phenols from aromatic 

compounds using a nickel catalyst is a promising method for the efficient and cost-
effective synthesis of organic compounds. Its simplicity and versatility make it an 
attractive option for industrial applications. 

As a result of the study, it was found that the use of catalysts can significantly 
increase the rate of reactions and increase their selectivity. In addition, the use of 
catalysts can significantly reduce the amount of waste and reduce harmful effects on 
the environment. The results obtained can be used to develop new methods for the 
synthesis of organic compounds with increased efficiency. 
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The military aggression of the russian federation had a devastating effect on the 
development of the social sphere, the destruction of a huge number of social 
infrastructure objects took place, which makes it necessary and expedient to use the 
levers of state regulation to ensure the functioning of an important component of 
ensuring the vital activities of society, which contributes to human development and 
the reproduction of human capital, the formation a certain standard of living in society. 

In 2022, in Ukraine, in connection with the military aggression of the russian 
federation, the situation in the field of employment of the population worsened 
significantly - a large number of people were forced to change their place of residence 
and move abroad or to more peaceful regions of the country, all of which led to 
significant disparities in labor market. On May 7, 2022, the Law of Ukraine "On 
Amendments to Certain Laws of Ukraine Regarding the Functioning of Employment 
and Mandatory State Social Insurance in Case of Unemployment During Martial Law" 
[1] entered into force, according to which, during martial law and within 180 calendar 
days after its termination or cancellation: 

the procedure for registering the unemployed is simplified; 
the issue of granting unemployment status to IDPs whose employment relationship 

with the employer has not been terminated has been settled; 
the maximum amount of unemployment benefit is UAH 9,750; 
unemployment benefits are paid without the unemployed personally visiting 

employment centers; 
the mechanism of issuing and extending the validity of the permit for the 

employment of foreigners and stateless persons in wartime conditions has been 
streamlined; 

expanded opportunities to provide insured persons with partial unemployment 
benefits in case they lose part of their wages (income) due to the stop (reduction) of 
production (works, services); 

additional types of state support for IDPs, the unemployed and employers were 
introduced. 

Due to the difficult situation that has developed in the employment sphere of 
Ukraine and the significant outflow of the able-bodied population from the labor 
market, in particular to the ranks of the Armed Forces of Ukraine, territorial defense 
forces, volunteer organizations, there is a growing need for the maximally rational use 
of the workforce and ensuring a favorable level of adaptability of the able-bodied 
population to changes in the labor market, and this requires balanced state decisions. 
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To support Ukrainian business and the working population during the war, the state 
took important measures, in particular, the following were adopted: Law of Ukraine 
"On the Organization of Labor Relations in Martial Law" dated March 15, 2022 No. 
2136-IX; Resolution of the Cabinet of Ministers of Ukraine "Some issues of 
remuneration of employees of state bodies, local self-government bodies, enterprises, 
institutions and organizations financed or subsidized from the budget, in conditions of 
martial law" dated 07.03.2022 No. 221, "Some issues of registration, re-registration 
unemployed and keeping records of persons looking for work, calculation and payment 
of unemployment benefits for the period of martial law" dated 19.03.2022 No. 334. It 
is important to adopt the Resolution of the Cabinet of Ministers of Ukraine "On 
approval of the Procedure for providing the employer with compensation for labor 
costs for employment of internally displaced persons as a result of hostilities during 
martial law in Ukraine" dated March 20, 2022, No. 331, which contributes to the 
provision of work to the maximum number of citizens in regions where there are no 
active hostilities, the creation of new sectoral and geographical vectors of employment 
in Ukraine. 

The level of wages in Ukraine is one of the lowest among European countries. In 
addition, there were significant changes in the wages of workers of various categories 
during the war. The average salary of new employees decreased by 10% compared to 
the indicators for the first half of February 2022, that is, to the indicators of the pre-
war period. The average salary in April 2022 for all open vacancies is UAH 18.7 
thousand [2]. 

Due to the difficult  situation that has developed in the employment sphere of 
Ukraine and the significant outflow of the able-bodied population from the labor 
market, in particular to the ranks of the Armed Forces of Ukraine, territorial defense 
forces, volunteer organizations, there is a growing need for the maximally rational use 
of the workforce and ensuring a favorable level of adaptability of the able-bodied 
population to changes in the labor market, and this requires balanced state decisions. 

To support Ukrainian business and the working population during the war, the state 
took important measures, in particular, the following were adopted: Law of Ukraine 
"On the Organization of Labor Relations in Martial Law" dated March 15, 2022 No. 
2136-IX;  Resolution of the Cabinet of Ministers of Ukraine "Some issues of 
remuneration of employees of state bodies, local self-government bodies, enterprises, 
institutions and organizations financed or subsidized from the budget, in conditions of 
martial law" dated 07.03.2022 No. 221, "Some issues of registration, re-registration 
unemployed and keeping records of persons looking for work, calculation and payment 
of unemployment benefits for the period of martial law" dated 19.03.2022 No. 334. It 
is important to adopt the Resolution of the Cabinet of Ministers of Ukraine "On 
approval of the Procedure for providing the employer with compensation for labor 
costs for employment of internally displaced persons as a result of hostilities during 
martial law in Ukraine" dated March 20, 2022, No. 331, which contributes to the 
provision of work to the maximum number of citizens in regions where there are no 
active hostilities, the creation of new sectoral and geographical vectors of employment 
in Ukraine. 
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Figure 2. Dynamics of the real wage index in Ukraine in 2010-2022. 
 
According to the given statistical data, the real decrease in the income of the 

population took place in the period of 2014-2015, as well as in 2022. The decrease in 
the income of the country's population in 2022 is primarily due to the military 
aggression of the Russian Federation and the increase in the number of internally 
displaced persons and migrants, the fall in GDP due to the stoppage of production, 
business relocation, blackout; rising inflation, rising unemployment, destruction of 
social infrastructure, housing. All  outlined trends led to a sharp drop in the level and 
quality of life of the population of Ukraine in 2022 [3]. 

The main problem of recent years in Ukraine has been the growing differentiation 
of the population's incomes, which has led to the existence of two clearly defined 
classes: the rich and the poor, while the main stratum of the development of the market 
economy, the middle class, is almost absent. Ukraine is almost the only country in 
Europe where there is such a phenomenon as the "working poor" - people who have 
income, but still live below the poverty line. In a well-developed society, the 
availability of work makes such a situation impossible. In Ukraine, workers in the 
sphere of education, health care, and state authorities fell into the outlined category, 
since they cannot satisfy their primary needs with the help of income from their official 
place of employment. All  this leads to the development of the shadow sector of the 
economy, the growth of crime, corruption and other negative consequences [95]. 

According to experts' estimates, the incomes of the richest 10% of Ukrainians, 
including shadow incomes, are more than 40 times higher than the incomes of the 
poorest 10% of the population. World Bank experts explain this situation by the 
ineffectiveness of reforms, the presence of a high level of corruption in Ukraine, and 
lobbying by representatives of power structures of their own interests for personal 
enrichment. All  this led to the deepening of the systemic crisis, caused the emergence 
of "sudden poverty", the emergence of new restrictions and risks in the process of 
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The Declaration of Independence [1], written by Thomas Jefferson in 1776 and 

adopted by the Continental Congress on July 4th of that same year, is one of the most 
significant documents in American history. While it was initially a statement of 
political separation from Great Britain, the Declaration has come to symbolize much 
more in the centuries since its creation. It has become a defining document for 
American national identity and a touchstone for Americans of all backgrounds and 
beliefs, especially during times of national crisis or celebration. Author tried to explore 
the reasons why the Declaration of Independence has become such a powerful symbol 
of American national identity and what it can teach us about the values that define our 
country. 

At the very heart of the Declaration of Independence lies a declaration of 
fundamental values that have come to define the American character. At its core, the 
document proclaims that all individuals are created equal and possess certain 
inalienable rights that cannot be taken away, including the right to life, liberty, and the 
pursuit of happiness. These principles are deeply ingrained in the American psyche and 
have inspired Americans for generations, serving as a rallying cry for those who have 
fought for individual rights, freedom, and equality throughout American history. 

The Declaration's emphasis on individual liberty and natural rights has been a 
guiding force in the nation's evolution, serving as a powerful argument for the 
protection of civil liberties and the expansion of individual rights. It has been invoked 
time and again to defend the rights of minorities, including African Americans during 
the Civil Rights movement of the 1960s, as well as women, the LGBTQ+ community, 
and other marginalized groups in their ongoing struggle for social justice today. 

Indeed, the Declaration of Independence's principles and values have played a 
critical role in shaping the American identity and cultural heritage, serving as a 
touchstone for the country's ongoing evolution and development. As such, the 
document holds a special place in the hearts of Americans and continues to inspire new 
generations of citizens to uphold the values of freedom, equality, and justice that lie at 
the very heart of the American experience. 

The Declaration stands as a testament to the enduring power of fundamental values 
to shape the course of human history. Its principles have inspired Americans for 
centuries, and will continue to guide the nation's progress towards a more perfect union, 
where all individuals are treated with dignity and respect, and the principles of 
freedom, democracy, and justice are upheld as the bedrock of the American way of 
life. 
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The Founding Document of the United States not only embodies fundamental 
values but also reflects a deep-seated suspicion of government power and a steadfast 
commitment to individual freedom that has been a hallmark of American political 
culture since the nation's founding. The Declaration's emphasis on individual liberty 
and natural rights continues to inspire Americans to resist the concentration of power 
in government and to defend their rights and freedoms against any and all threats. 

The American tradition of liberty and individualism is rooted in the Declaration's 
bold proclamation that all individuals are created equal and possess certain unalienable 
rights. This idea has been the basis of countless struggles for individual rights 
throughout American history, including the fight for women's suffrage, the Civil Rights 
movement, and the ongoing struggle for LGBTQ+ rights. Moreover, the Declaration's 
focus on the natural rights of individuals has served as a powerful check against the 
arbitrary exercise of government power, inspiring Americans to resist any attempt to 
trample on their liberties and freedoms. 

The Declaration's influence on American political culture has been profound, 
shaping the nation's understanding of its place in the world and its relationship to 
government. Its principles of individual liberty and natural rights continue to inspire 
Americans to embrace a spirit of independence and self-reliance, as well as to resist 
any attempt by government to encroach upon their individual rights and freedoms. This 
libertarian tradition has been a defining characteristic of American political culture and 
has helped to foster a deep sense of individualism and personal responsibility among 
Americans. 

The Declaration of Independence remains a powerful symbol of American identity 
and political culture, reflecting a deep-seated suspicion of government power and a 
steadfast commitment to individual freedom that has inspired Americans for 
generations. Its principles of liberty and natural rights continue to shape the American 
experience, inspiring citizens to resist tyranny and to defend their rights and freedoms 
against all who would seek to curtail them. As such, the Declaration remains a vital 
and cherished document that will continue to guide the nation's progress towards a 
more just and equitable society for all. 

Moreover, the Declaration of Independence is also a statement of American 
nationalism. It declares that the American colonies are "free and independent states" 
with the right to "levy war, conclude peace, contract alliances, establish commerce, and 
to do all other acts and things which independent states may of right do." This language 
reflects the growing sense of American identity that emerged in the 18th century, as 
colonists began to view themselves less as subjects of the British Crown and more as 
members of a newly formed nation. 

In the years that followed the Declaration's adoption, Americans continued to draw 
inspiration from its language and values. During the Civil War, for example, President 
Abraham Lincoln invoked the Declaration's principles of liberty and equality as he 
sought to preserve the Union and end slavery. And during the Civil Rights era, Martin 
Luther King Jr. cited the Declaration's promise of "life, liberty, and the pursuit of 
happiness" as he fought for racial equality and justice. 
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The presented approach uses the full range of EBRD financial instruments to 
mobilize funds to finance climate goals, in particular through cooperation with donors. 
Among them are Climate Investment Funds. It is one of the world's largest multilateral 
climate finance mechanisms for developing countries seeking to transition to low-
carbon and sustainable development. 

CIF works in partnership with governments, the private sector, civil society, local 
communities and six major development banks, including the EBRD. It funds projects 
in the areas of clean technologies, energy access, climate resilience and sustainable 
forestry, replacing coal with renewables, smart cities, natural solutions, 
decarbonisation of industry and the integration of renewable energy sources. 

The Global Environment Facility is the largest multilateral trust fund focused on 
enabling developing countries to invest in environmental projects and support the 
implementation of major international environmental conventions, including on 
biodiversity, climate change, chemicals and combating desertification. GEF financing 
is available to developing countries and countries with economies in transition that 
seek to achieve the goals of international environmental conventions and agreements. 
Support is provided to state institutions, civil society organizations, private sector 
companies, and research institutions for the implementation of projects and programs 
related to the preservation, protection, and renewal of the environment. 

The Green Climate Fund was established by 194 governments to achieve the goal 
of reducing greenhouse gas emissions in developing countries and helping vulnerable 
societies adapt to the effects of climate change. GCF invests in projects in 4 areas: 
environmental support; energy and industry; human security, livelihoods and well-
being; land use, forests and ecosystems. 

Funding is provided through mechanisms of grants, soft loans, guarantees or equity 
instruments. As part of the new approach, the EBRD works in the areas of energy and 
resource efficiency, circular economy, renewable energy sources, climate resilience 
and just transition. The bank has many programs for various regions, in particular, the 
Green Cities, FINTECC and Green Economy Financing Facilities programs are open 
to Ukraine. 

The EBRD Green Cities program was launched in 2016 with the aim of building a 
better and more sustainable future for cities and their residents. The program's total 
budget of 5 billion euros, which consists of EBRD money and donor funds, is aimed at 
helping cities to set priorities and overcome environmental problems. 

The program is focused on solving problems in the following sectors: urban 
transport development; solid household waste management; waste water; energy and 
buildings; land use planning and landscaping, care, protection of green spaces and 
preservation of biodiversity; city management; finance; digitization. 

The EBRD already has experience in cooperation with cities in different countries, 
which allows program participants to solve infrastructural tasks, improve the state of 
the environment and adapt to climate change. Cities that are located in 20 countries of 
the EBRD's operations and have a population of 50 thousand or more can count on 
support from the program. They also need to adopt a document on the creation of a 
corresponding action plan. 
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Hip instability is the most common disability among children and adolescents.  A 
common cause of this condition of all congenital malformations of the musculoskeletal 
system is residual hip dysplasia, congenital dislocation and aseptic necrosis of the 
femoral head.  Residual dysplasia also occurs in cases where involuntary self-reduction 
of a dislocated joint occurs or after conservative and surgical treatment of dysplasia.  
(M.V.Volkov, G.P.Yukina, N.M.Shamatov, I.Sh.Muratov, M.Kodirov, Ruzikulov 
U.Sh.) Violations of the formation of the hip joints are currently among the most 
common types of congenital pathology of the musculoskeletal system in children of 
the first year of life.  The frequency of residual effects in hip dysplasia and congenital 
hip dislocation ranges from 18 to 25%. (Jalilov P.S. Buriev M.N. 1996, N.Yamada, 
S.Maeda, G. Fujii. 2003). A special place among the residual phenomena is occupied 
by the underdevelopment of the roof of the acetabulum, i.e. acetobular dysplasia. 

Purpose of the study. Improving the results of early diagnosis of sick children with 
instability of the hip joints. 

Results and discussions. Depending on the etiological factor of instability, two 
groups were distinguished: patients with dysplastic instability of the hip joint and 
spastic instability of the hip joint in patients with cerebral palsy. According to the type 
of instability, patients with spastic hip instability and dysplastic pathology were 
distributed as subluxation (decentration) or dislocation.  Patients were divided into 2 
age groups: A - the age of the child from 6 months to three years, B - the age of three 
to ten years. This division is due to the fact that in group A the processes of maturation 
of the elements of the hip joint proceed most actively, in group B this process gradually 
slows down, and in 3 older children it is perfect. 

Out of 60 children, the following residual types of hip dysplasia were identified: 
valgus deformity of the femoral neck in 17 (34%), hip subluxation in 14 (28%), 
hypoplasia and delayed ossification of the femoral head in 10 (20%), and weakness of 
the ligamentous apparatus (hypermobility) in 9 (18 %).   

Main clinical symptoms: 
* Gait disorders (limping, unsteady) - 78%; 
* Asymmetry of folds - 42%; 
* Weakness of the legs - 38%; 
*  Limitations of abduction of the lower limb - 54%; 
*  Leg rotation - 40%; 
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*  Shortening of the lower limb - 16%; 
*  Strengthening of the lumbar lordosis - 8%; 
*  Silk symptom - 35%; 
*  Symptom Trendelenburg - 18%. 
The results of the study showed that a more accurate diagnosis requires a thorough 

examination. At the same time, a detailed collection of anamnestic data of women in 
labor during pregnancy and childbirth from the standpoint of identifying possible birth 
injuries is of particular importance. The frequency of underdevelopment of the femoral 
head (hypoplasia, aseptic necrosis) in children with the detection of NSTS averaged 
27%, and the frequency of immature and complete underdevelopment of the hip joint 
(dysplastic) was 26%.  In children lacking hip stability, 9 clinical, 5 x-ray, and 5 
ultrasound signs are critical for use in the differential diagnosis. 
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Relevance. Fractures of the proximal radius in children are classified as intra-

articular injuries, and according to various authors, they range from 8.1% to 53.14% 
among injuries in the elbow joint [1.2.5].  Rehabilitation of patients after fractures of 
the proximal radius in children is an urgent problem [1,5].  In the treatment of patients, 
modern diagnostic methods are used, which provide more accurate planning of 
therapeutic measures, however, in some patients, it is not possible to restore the 
function of the damaged elbow joint [2,4]. 

Purpose of the study.  Improving the results of treatment after fractures of the 
proximal radius in children. 

Material and results. We analyzed the results of rehabilitation of 147 patients with 
fractures of the proximal radius at the age of 5 to 18 years. 

 This work was based on the study of clinical and radiological data of the process 
of restoring the function of the damaged elbow joint, who received treatment in the 
traumatology department of the TashPMI clinic.  We divided all patients into 3 groups: 

 Group I included 125 children (84 after conservative treatment and 41 after open 
reposition of fragments with fixation with Kirschner wires).  Group II included 22 
patients who were treated according to our method with stable functional 
osteosynthesis (SFO) on a lightweight compression device.  Such a division was 
forced, since the patients of the first group used plaster casts after rendering assistance, 
and the patients of the second group did not use external immobilization with a plaster 
cast. 

 Patients of group I during the period of immobilization (period I) from 3-4 days 
after the injury were prescribed UHF therapy in an oligothermic dosage of 8-10 
sessions, electrophoresis with novocaine.  To improve blood supply, exercises are 
prescribed, consisting in short isometric muscle tension.  Active movements are made 
in the joints of the fingers.  This period lasts from 8-10 days. 

 After plaster immobilization (II period), to reduce pain reaction, reflex muscle 
tension, a light exercise was prescribed against the background of muscle relaxation, 
warm baths, electrophoresis with potassium iodide for 8-10 sessions, light massage in 
the proximal and distal fracture sites.  

Active rotational movements in the elbow joint are carried out carefully until pain 
in the joint is felt, only a week after the removal of the plaster cast.  The period lasts 
from 10-14 days. 
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 Patients II - periods were assigned the same physio-functional measures, only with 
the difference that in the I period, except for active movements in the joints of the 
fingers.  From 3-4 days after the subsidence of acute postoperative phenomena, active 
flexion-extensor movements in the elbow joint were used.  After healing of the 
postoperative wound, gradually increasing rotational movements of the forearm were 
prescribed in the presence of a compression device. 

 After removing the device (18-20 days after the operation), physio-functional 
treatment was prescribed II - a period in an enhanced mode. 

 Experience in the treatment of fractures of the proximal radius in children shows 
that with the use of SFO, due to the early appointment of flexion-extension and 
rotational movements in the elbow joint, the function of the joint is restored already by 
20-24 days after surgery. 

 Thus, the rehabilitation of patients after fractures of the proximal radius should be 
comprehensive, including medications, motor regimen, and physiotherapeutic factors. 
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Relevance. The number of congenital developmental defects has increased 
markedly in the last decade, and the proportion of congenital heart defects in the 
structure of morbidity and mortality in newborns and young children continues to 
grow. In Uzbekistan, more than 7,000-8,000 children with congenital heart disease are 
born every year. Of these, coarctation of the aorta accounts for 6.3-8%. 

 The high percentage of mortality in newborns with aortic coarctation and the 
absence of clinical manifestations of this defect on the 1st day of life determines the 
relevance of its early diagnosis in order to prevent the development of heart failure and 
circulatory disorders. 

Relevance. The number of congenital developmental defects has increased 
markedly in the last decade, and the proportion of congenital heart defects in the 
structure of morbidity and mortality in newborns and young children continues to 
grow. In Uzbekistan, more than 7,000-8,000 children with congenital heart disease are 
born every year. Of these, coarctation of the aorta accounts for 6.3-8%. 

 The high percentage of mortality in newborns with aortic coarctation and the 
absence of clinical manifestations of this defect on the 1st day of life determines the 
relevance of its early diagnosis in order to prevent the development of heart failure and 
circulatory disorders. 

Target. To determine the diagnostic significance of dynamic pre-postductal 
monitoring of blood pressure and saturation in the early diagnosis of aortic coarctation. 
To assess the benefits of pre- and postductal measurement of systolic blood pressure 
compared with saturation in newborns for aortic coarctation. 

Materials and methods. Since September 2022, the Department of Neonatology and 
Pediatrics at the Republican Research Center for Clinical Hospitality has been 
conducting a prospective study of 25 newborns who were diagnosed with aortic 
narrowing perinatally according to echocardiographic (EchoCG) studies. All newborns 
underwent pre- and postductal monitoring of blood pressure and saturation hourly 
during the first 3 days of life. The basis for recognizing the pulse oximetric test as 
positive was the following indicators: a decrease in saturation of less than 95% on any 
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reinstall the plate at a different level due to incomplete correction of the deformity.  In 
2.5% of children under the age of 12 years, a reaction to the plate was noted; in children 
over 12 years of age, such complications were absent (p = 0.0013).  There were no 
statistically significant differences between the age groups for other complications.  It 
has been established that the frequency of complications such as hemothorax, 
pneumothorax, bleeding, and plate displacement do not depend on age [7].  The risk of 
their occurrence is the same in all age groups.  The same complications as the need to 
extend the plate due to pressure on the chest occur 10 times more often in children 
under 12 years of age.  The need to reinstall the plate at a different level due to 
incomplete correction of the deformity in children under 12 years of age occurs 3 times 
more often.  Between the two groups, there was no statistically significant difference 
in either the time of operation, or the number of plates placed, or the average amount 
of blood loss. 

In children with an asymmetric type of deformity, plate displacement occurs 4 
times more often and the need to reinstall the plate due to incomplete deformity 
correction is 3 times more likely.  All patients who required plate repositioning had 
severe asymmetric deformity and genetic pathology.  Most of them had Marfan's 
syndrome. 

Conclusion. A complication in the form of plate displacement occurs 4 times more 
often in patients with asymmetric deformity and 3 times more often in children with a 
genetic pathology. 

 - the need to extend the plate due to pressure on the chest occurs 10 times more 
often in patients under 12 years of age;  all patients who required plate repositioning 
due to incomplete deformity correction had a combination of severe asymmetric 
deformity and genetic pathology. 75% of them are patients under the age of 12 with 
Marfan syndrome. Formulating recommendations based on the data obtained, it can be 
noted that the most optimal age for correction in terms of the risk of complications is 
after 12 years.   
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  We can analyze a large number of publications from domestic and foreign authors 
who devote attention to the study of causal factors, pathophysiological mechanisms of 
the development of occlusion pathologies, diagnosis and treatment of this pathology, 
but many of these issues remain open and controversial. Some scientists associate the 
development of functional occlusal disorders with the pathology of the maxillofacial 
system [3]. Others believe that the cause of the disease is neuromuscular disorders, 
which are based on psychogenic, somatic, endocrine and other types of pathology [4]. 
A number of scientists point to a multi-component etiology in the occurrence of this 
pathology.   Taking this into account, insufficient knowledge of the mechanisms of 
pathological bite syndrome is one of the main reasons for the inefficiency of diagnostic 
methods used in the treatment of pathological bite syndrome. Taking into account the 
increase in the frequency of occlusion pathology and the improvement of diagnostic 
methods, as well as a wide range of questions that need to be solved, the development 
of this topic is relevant. 

The aim  
    To investigate the prevalence of the pathology of the vertical height of occlusion 

among temporarily displaced persons in the city of Dnipro with an analysis of the need 
for dental rehabilitation of the examinees. 

Research materials and methods. 
    The object of the study was 100 temporary displacements of persons living in 

the city of Dnipro aged 18 to 50. The research was carried out by conducting a clinical 
examination of the oral cavity using dental examination kits, a line of contrast, 
photofixation of the face and software with the function of a graphic editor. The 
presence of asymmetry of the face was visually analyzed and recorded, the vertical 
dimensions of the three conditional parts of the face, the impact of the chin and 
nasolabial skin folds, the ratio of the upper and lower lips, the position of the corners 
of the mouth, the extent of exposure of the crowns of the teeth during speech and 
smiling, and the degree of mouth opening were analyzed. Photo fixation of the face in 
direct and side projection was also carried out to analyze the symmetry and 
proportionality of the face in a graphic editor.  

The examination was carried out at the Dental cabinet of Mariupol Dental center 
based in Dnipro's center for assistance to temporarily displaced persons "YaMariupol". 

     The results of the study were statistically processed and summarized for the 
possibility of further analysis and the possibility of use in practical medicine. 

Research results. 
      As a result of an examination in March 2023 of 100 temporarily displaced 

persons territorially residing in the city of Dnipro, we found that 64 of those examined 
had a decrease in the lower third of the face, 60 had facial asymmetry of more than 
10%, and 67 had unreplaced dental defects rows, 15 have orthopedic structures that do 
not restore function and full occlusion, 39 have pathological wear of teeth, another 37 
examined were diagnosed with bruxism. 

Conclusions. 
      It was found that among 100 temporarily displaced people living in the city of 

Dnipro, 64 patients need a rational restoration of the vertical height of the occlusion. 
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mobile devices, augmented and virtual reality, micro-learning, giving feedbacks, peer 
feedback, GPS systems, formal and informal learning, mobile learning, exploratory 
learning, geo-tracking and many methods tools applications and approaches of 
educational technologies will only support the process of learning and teaching. It will 
only support the teachers and also students to learn and teach with much hard work but 
with less stress. 
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Summary 
This article provides a comprehensive analysis of the advantages and disadvantages 

of using cloud technologies for businesses and end users, the main models of cloud 
technologies, their pros and cons, as well as their application in corporate 
infrastructure. In addition, the article thoroughly examines the history of cloud 
technology development and their role in the modern economy, existing cloud 
computing platforms such as AWS, Azure, and Google Cloud, their capabilities and 
limitations, and provides a definition of cloud technologies and their key operating 
principles. 

 
Keywords: models of cloud technologies, advantages and disadvantages of cloud 

technologies, cloud security, cloud services. 
 

Introduction  
Cloud technologies are one of the most dynamically developing segments of the 

global IT market. They provide immense opportunities for businesses, education, 
science, government institutions, and end users. Today, cloud technologies are used in 
various industries, ranging from banking and industry to medical institutions and 
scientific laboratories. They enable cost reduction in IT infrastructure, provide fast 
access to data and opportunities for storage, processing, and analysis, as well as allow 
for rapid development and implementation of applications. However, it is important to 
remember that the use of cloud technologies may also be associated with certain risks, 
such as leaks of confidential information, inadequate security measures, and challenges 
with management and monitoring of services. 

In the future, cloud technologies will continue to evolve and improve, incorporating 
new technologies and data processing methods. We may see new types of cloud 
services and models that will tackle even more complex tasks and involve a wider range 
of users. However, cloud technologies will remain a significant element of the global 
IT market, contributing to innovative development and increased efficiency in various 
fields of activity. Therefore, organizations that actively leverage cloud technologies 
will be able to improve their competitiveness and achieve greater success in the future. 

 
Body 
Cloud technologies have become an integral part of modern society. Whether you 

use social networks, email, or cloud storage, all of these services rely on cloud 
technologies. Cloud technologies are a set of technologies that enable access to 
information and software through the Internet.  
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Cloud technologies are one of the most dynamically developing segments of the IT 
market. They have been around for quite some time, but only in recent years have they 
become popular and widely used. Their history of development is impressive in terms 
of rapid growth and their impact on modern society. Let's explore the remarkable 
journey of cloud technologies from their inception to the present day [1]. 

The concept of "cloud technologies" in its modern understanding emerged in the 
early 21st century, but its history dates back to the distant past. The first steps towards 
the creation of cloud technologies were taken in the 1960s with the emergence of the 
idea of "virtual machines" and the concept of distributed computing. During this time, 
companies such as IBM and DEC were developing systems for time-sharing resources, 
allowing multiple users to share the resources of a single physical computer.  

In the 1990s, virtualization technologies became widespread, and in 1999, 
Salesforce.com launched the first cloud-based CRM (Customer Relationship 
Management) system. This system allowed users to access the application via the 
Internet without having to install it on their own computers 

However, the real breakthrough in cloud technologies occurred in the early 2000s 
with the development of internet technologies. Major IT companies such as Amazon, 
Google, and Microsoft started developing their own cloud platforms that provided 
services for renting computing resources, data storage, and application development.  

In 2006, Amazon introduced its cloud platform Amazon Web Services (AWS), 
which has become the foundation for modern cloud solutions. AWS offers a wide range 
of cloud services, including computing, networking, storage, and databases. These 
services can be used to create and deploy various applications, including websites, 
mobile apps, analytical applications, and games. Subsequently, in 2008, Google 
introduced its Google App Engine platform, and Microsoft launched Windows Azure. 

These platforms have been a revolutionary breakthrough in the IT industry. They 
have enabled developers to create and deploy applications in the cloud without the need 
to invest in expensive hardware and infrastructure. Thanks to cloud technologies, 
companies can scale their applications based on demand, and users can access 
applications and data from anywhere and on any device [2].  

Currently, cloud technologies are an integral part of modern business environments 
and have become popular tools for storing, processing, and transmitting data. It is 
important to understand the key models of cloud technologies in order to choose the 
one that best fits the specific needs of a business [3].  

1. IaaS (Infrastructure as a Service) 
The Infrastructure as a Service (IaaS) model allows companies to use cloud 

resources such as virtual servers, networking resources, and data storage to create and 
maintain their own IT infrastructure. This enables enterprises to quickly scale their 
infrastructure according to changing needs, without the need to invest in expensive 
physical hardware and its maintenance. Additionally, the use of IaaS allows 
telecommunication companies to reduce operational expenses and increase the 
flexibility and responsiveness of their infrastructure. Examples of IaaS providers 
include Amazon Web Services (AWS), Microsoft Azure, and Google Cloud Platform 
(GCP).  
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2. PaaS (Platform as a Service) 
Unlike the IaaS model, where users access and configure computing resources for 

their applications, the Platform as a Service (PaaS) model provides users with access 
to a platform that includes an operating system, applications, and tools for 
development, testing, and deployment of applications. Users can focus on developing 
their application, while the cloud provider manages the infrastructure and ensures high 
availability of the application. Examples of PaaS providers include Heroku, Google 
App Engine, and IBM Bluemix. 

3. SaaS (Software as a Service) 
The Software as a Service (SaaS) model provides users with ready-made 

applications and services over the Internet. These applications can vary from project 
management to customer relationship management. Users can access these 
applications through a web browser, without the need to install software on their 
computers. This allows users to save time on installation and configuration of 
applications. Additionally, users can use applications on a subscription basis and pay 
only for what they use. Examples of SaaS providers include Salesforce, Google Apps, 
and Microsoft Office 365. 

4. FaaS (Functions as a Service) 
The Function as a Service (FaaS) model provides the ability to run individual 

application functions in the cloud that are necessary for specific tasks. These functions 
are only executed when needed, which helps save resources and reduce costs. One of 
the most well-known cloud services that utilizes the FaaS model is Amazon Web 
Services Lambda. Lambda allows developers to run functions in a cloud environment 
and pay only for the resources used. AWS Lambda supports a variety of programming 
languages, including Java, Python, C#, Node.js, and others, making it accessible to a 
wide range of developers.  

5. CaaS (Containers-as-a-Service)  
Container as a Service (CaaS) is an infrastructure that enables the use of containers 

in a cloud environment. Containers are a universal means of packaging and delivering 
applications, and the CaaS model allows for quick and easy scaling and management 
of containers in the cloud.  

6. DaaS (Desktop-as-a-Service)  
Desktop as a Service (DaaS) is a virtual desktop environment that operates in the 

cloud. This allows users to remotely access their desktops and applications from any 
internet-connected device. The DaaS model increases user mobility and flexibility 
while reducing costs associated with desktop management and support. 

7. MaaS (Monitoring-as-a-Service)  
Monitoring-as-a-Service (MaaS) provides tools for monitoring and managing 

cloud services and applications. This enables increased availability and performance 
of cloud services, as well as rapid detection and resolution of potential issues. 

8. XaaS (Anything-as-a-Service)  
XaaS (Anything-as-a-Service) represents a concept that involves delivering any 

type of service through a cloud-based model. This can encompass all kinds of services, 
ranging from software and infrastructure to end products and services. 
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Cloud models such as IaaS, PaaS, and SaaS are the most common and widely used 
in modern technology infrastructures. However, other models also have their 
advantages and find applications in specific fields and industries [4].  

Telecommunication enterprises play a crucial role in the modern world by 
providing communication and access to information. With the constant development 
of technologies and increasing demand for digital services, telecommunication 
companies and service providers strive to ensure competitiveness and innovation in 
their offerings. One of the key tools that enables them to achieve this goal is cloud 
technologies. Let's consider the advantages and disadvantages of using cloud 
technologies in telecommunication enterprises. 

Among the key advantages of cloud technologies, the following can be highlighted:  
1. Flexibility and scalability: Cloud technologies allow telecommunication 

enterprises to easily scale processes and services. This is particularly beneficial in the 
field of telecommunications, where the number of users and the volume of traffic they 
generate are rapidly increasing each year.  

2. Costs reduction: The use of cloud technologies allows telecommunication 
enterprises to reduce costs on IT infrastructure and equipment. They can utilize cloud 
services instead of investing in expensive hardware and software.  

3. Security: Cloud technologies enable telecommunication enterprises to better 
protect their data and ensure the security of their users. With the use of cloud services, 
security management is handled by specialized cloud service providers.  

4. Faster access to information: With the use of cloud technologies, 
telecommunication enterprises can quickly and easily access the data they need, 
helping them make decisions faster and more accurately.  

Cloud technologies have gained significant popularity in recent years due to their 
ability to enable companies to rapidly create, develop, and manage applications and 
services in the cloud. However, despite their numerous advantages, cloud technologies 
also come with several disadvantages that need to be considered. 

Disadvantages: 
1. Limitations in customization: One of the primary disadvantages of cloud 

technologies is the limitations in customization. When using cloud technologies, 
companies often have limited control over the underlying infrastructure and settings. 
Unlike having their own IT infrastructure, where they can configure and customize 
according to their unique requirements, cloud technologies may have predefined 
settings and configurations. This can limit the ability of companies to tailor the 
technology to their specific needs, resulting in potential compromises in performance, 
functionality, or security. For example, some cloud service providers may restrict 
certain customization options, such as access controls or integration with legacy 
systems, which may not align with the specific needs of a business.  

2. Limited control over data: When data is stored in the cloud, companies must rely 
on the cloud service provider to handle the data management tasks, including data 
storage, processing, and backups. This can raise concerns about data privacy, security, 
and compliance. Companies may have limited visibility into how their data is managed, 
and they may not have full control over the data handling processes. This lack of 
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Summary 

In this article, the importance and advantages of school management automation 
and its key role in the development of education have been assessed. The school 
management system helps the principals get the most accurate information to help them 
make decisions. Through this system, the school's staff: principal, assistants, teachers, 
secretaries, librarians, security guards, gardeners, housekeepers, bartenders, etc.; 
students and their parents can use it directly. Thus, lesson divisions, lesson contents 
and assignments, employee salary calculation, library registrations, book circulation, 
document circulation, evaluation of students' activities, external parental control, even 
meetings will be automated, creating conditions for saving time and effort. Through 
school automation, spreadsheets and reports can be generated quickly, and attendance 
data, grade checks, report cards, transcripts and form letters can be accessed with a few 
simple clicks. 

Keywords: School, management system, automation of management, unified 
information space of educational institution, automation of management, software 
products. 

 
Introduction  
 
Education plays a big role in the development of every country. Many educational 

institutions are trying to improve the quality of education. One aspect of this 
improvement is the management of school resources. The importance of school 
education is that today's children will become mature citizens of tomorrow. The 
development and future of our country depends very much on the quality of the existing 
school education system. The current development of information and communication 
technologies allows faster and more efficient execution of administrative tasks. The 
article evaluates the organization of the information space of the educational institution. 
Examples of integrated products that provide tools for managing educational 
institutions are presented. 

 
School automation system 
In order to improve the management of educational institutions, a new draft law on 

the reconstruction of the education system has been prepared. Currently, information 
technologies are required to improve the efficiency of management and use of tools. In 
other words, a data management system that continuously updates data before 
delivering the most relevant data based on the situation is required. One of the main 
goals of this system is the creation of educational monitoring, management, 
implementation and educational development programs, as well as the creation of a 
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their finances, reports and human resources. More than principals, teachers can use 
schooltool. 

 
CONCLUSION 
It is possible to draw a number of useful conclusions from the article. After a 

thorough review of the feasibility reports and comparison with the existing manual 
system, we can conclude that the automated system is quite effective. School 
automation will improve school management. This reduces the amount of labor 
required of the data entry operator and increases the speed and efficiency of the entire 
system. Transactions and reports are instant thanks to the application of this technology. 
As a result, "School Automation System" administrators will be able to manage their 
administrative tasks more precisely and effectively . 
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Wind turbines play an important role in the world as they are one of the most 
environmentally friendly sources of energy. The use of wind energy reduces the carbon 
footprint and reduces greenhouse gas emissions, which is an important factor in the 
fight against climate change. However, for efficient operation and maximum 
environmental impact, it is necessary to carry out regular monitoring and maintenance 
of wind electric installations. Like any other installation, the wind turbine also has 
several problems. The main problem in wind electric installations is vibration [1, 2]. 
Vibrations in wind turbines can occur due to various reasons, such as imperfections in 
design, wear of materials, dynamic loads, and other factors. Uncontrolled vibrations 
can cause damage to wind turbine components, which can result in shutdowns and loss 
of power. Therefore, the study of vibrations in wind turbines is an important component 
of the maintenance and management of wind turbines [3, 4]. 

Some of the most common causes of vibrations in wind turbines are: 
1. Inconsistencies in the manufacture and installation of wind turbine components 

such as blades and fixtures. This can result in an uneven distribution of weight and 
center of gravity, which can cause oscillations and vibrations. 

2. Mismatch of components: Mismatch of wind turbine components can lead to 
incompatibility between components, which can lead to vibrations. 

3. Incorrect Installation: Incorrect installation of wind turbine components may 
result in component mismatch and vibration-causing damage. 

4. Mismatch of materials: Mismatch of materials used in the design of wind 
turbines can lead to non-uniformity and uneven vibrations. 

6. Dynamic loads such as wind, birds, sea waves and other factors. Wind turbines 
are located in open areas where they are exposed to wind, which can cause vibrations, 
especially at high wind speeds. 

7. Wear of materials. Wind turbine blades can be subject to wear due to friction 
and exposure to environmental elements such as sunlight and wind. This may result in 
a mismatch between weight and center of gravity, which may cause vibrations [5, 6]. 

In general, vibrations in wind turbines can occur for many reasons and require 
careful investigation and management in order to prevent possible damage and ensure 
the safe and efficient operation of wind turbines. 

The following methods are commonly used to study vibrations in wind turbines: 
1. Vibration measurement: Wind turbine vibration measurement uses specialized 

sensors that can be placed on various wind turbine components such as wind turbine 
blades, mounts, rods, etc. These sensors can be connected to a monitoring system that 
can be installed inside the wind turbine or on the ground. 

2. Data analysis: The obtained data can be analyzed to determine the main sources 
of vibrations and their frequencies. This allows you to identify possible problems with 
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Summary 
The article explores the impact of the Internet of Things (IoT) on logistics and 

supply chain management. It begins with an introduction to the technology and the 
purpose of the article. The benefits of IoT in logistics and supply chain management 
are then discussed, including real-time tracking and monitoring, improved inventory 
management, better fleet management, reduced costs, and increased efficiency. The 
article also delves into the real-world applications of IoT in logistics and supply chain 
management, including smart warehouses, autonomous vehicles, and predictive 
maintenance. Finally, the challenges faced in implementing IoT in this industry are 
explored, including security concerns, interoperability, and the lack of standards. The 
conclusion recaps the benefits of IoT in logistics and supply chain management and 
discusses the future of IoT in this industry. 

 
Keywords: IoT in Logistics, Supply Chain Management, IoT Challenges. 
 
Introduction  
 The Internet of Things (IoT) has revolutionized the way we live, work, and 

interact with the world around us. From smart homes to wearable technology, IoT has 
had a significant impact on various aspects of our daily lives. One area that has seen a 
tremendous transformation due to IoT is logistics and supply chain management. With 
the ability to connect and communicate with machines and devices, IoT has enabled 
logistics and supply chain managers to streamline their operations, reduce costs, and 
improve efficiency. In this article, we will explore the benefits of IoT in logistics and 
supply chain management, real-world applications of IoT, as well as the challenges 
faced in the implementation of IoT in this industry. 

The Benefits and Challenges of IoT in Logistics and Supply Chain 
Management 

 The logistics and supply chain management sector has been revolutionized by 
the introduction of the Internet of Things (IoT) technology. IoT refers to a network of 
physical devices, sensors, and software that are interconnected and able to collect and 
transmit data in real-time. The purpose of this article is to explore the benefits and 
challenges of IoT in logistics and supply chain management and provide real-world 
examples of its application. 

 Real-time tracking and monitoring. IoT technology enables businesses to track 
and monitor their inventory, shipments, and equipment in real-time. This allows for 
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better visibility and control over the supply chain, which leads to faster response times 
to any issues that may arise. 

 Improved Inventory Management. IoT sensors can be used to monitor inventory 
levels, temperature, humidity, and other environmental conditions in real-time. This 
data can be used to optimize inventory management processes, reduce waste, and 
improve product quality. 

 Better Fleet Management. IoT technology can be used to track and monitor the 
movement of vehicles and equipment, including their fuel usage and maintenance 
requirements. This enables businesses to optimize their fleet management processes, 
reduce fuel consumption, and improve safety. 

 Reduced Costs. IoT technology can help businesses reduce costs by optimizing 
their supply chain operations, reducing waste, and improving efficiency. This can lead 
to cost savings in areas such as transportation, inventory management, and 
maintenance. 

 Increased Efficiency. IoT technology enables businesses to automate many of 
their supply chain processes, leading to increased efficiency and productivity. This 
allows businesses to better utilize their resources and reduce the time required to 
complete tasks. 

Real-World Appli cations of IoT in Logistics and Supply Chain Management 
 Smart Warehouses. Smart warehouses use IoT technology to optimize inventory 

management processes, automate order fulfillment, and improve overall efficiency. For 
example, sensors can be used to monitor inventory levels and trigger automatic 
replenishment orders. 

 Autonomous Vehicles. Autonomous vehicles, such as drones and self-driving 
trucks, can be used to transport goods more efficiently and safely. IoT technology 
enables these vehicles to be remotely controlled and monitored in real-time. 

 Predictive Maintenance. IoT sensors can be used to monitor equipment and 
predict when maintenance is required, reducing downtime and improving productivity. 
This allows for preventative maintenance to be performed before equipment failure 
occurs. 

In addition to the benefits of IoT technology mentioned earlier, there are also 
several specific applications that are transforming the logistics and supply chain 
management sector. One of these applications is smart warehouses, which use IoT 
technology to optimize inventory management processes, automate order fulfillment, 
and improve overall efficiency. For example, sensors can be used to monitor inventory 
levels and trigger automatic replenishment orders, reducing the risk of stockouts or 
overstocking. Furthermore, automation technologies such as robots and autonomous 
vehicles can be integrated with the IoT network to improve warehouse productivity 
and reduce labor costs. 

Another innovative use of IoT technology in logistics and supply chain 
management is predictive maintenance. By using IoT sensors to monitor equipment, 
companies can predict when maintenance is required, reducing downtime and 
improving productivity. This allows for preventative maintenance to be performed 
before equipment failure occurs, ultimately saving time and money. Additionally, IoT 
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technology can enable remote monitoring and diagnostics, reducing the need for on-
site inspections and repairs. 

Overall, the integration of IoT technology in logistics and supply chain 
management is driving significant improvements in efficiency, productivity, and cost 
savings. As more companies adopt these innovative solutions, we can expect to see 
even more advancements and benefits in the future. However, it is important to 
continue addressing challenges such as security concerns and interoperability to ensure 
the safe and effective use of IoT technology in these industries. 

 
IoT Challenges in Logistics and Supply Chain Management 
 The security concerns associated with IoT devices in the logistics and supply 

chain management sector cannot be overstated. With the ever-increasing number of 
connected devices, cyber-attacks are becoming more frequent, and the potential risks 
are higher. Companies must adopt a proactive approach to security and implement 
strong security measures to protect their devices and data from malicious attacks. 

In addition to security, interoperability is another significant challenge that arises 
with IoT devices. The lack of standardization among IoT devices from different 
manufacturers can lead to interoperability issues, resulting in inefficiencies and delays 
in supply chain management processes. Companies need to carefully consider their IoT 
device selection and ensure that the devices they choose can work together effectively. 

Moreover, the lack of standardization also extends to communication protocols, 
creating further complications. Incompatible communication protocols can prevent 
devices from communicating with each other, leading to delays and errors in the supply 
chain management process. Hence, businesses need to establish a clear IoT strategy 
that takes into account industry standards for devices and communication protocols. 

Despite these challenges, IoT technology continues to show promise for logistics 
and supply chain management. By leveraging IoT technology to optimize inventory 
management, automate order fulfillment, and enable predictive maintenance, 
companies can realize significant cost savings, increased efficiency, and enhanced 
customer satisfaction. As businesses continue to explore new applications and 
solutions, we can expect to see even more exciting developments in IoT technology for 
the logistics and supply chain management sector. 

Conclusion 
 The Internet of Things (IoT) has been a game-changer for the logistics and 

supply chain management sector, providing numerous advantages that have improved 
the efficiency and productivity of these industries. One of the most significant benefits 
of IoT technology is the ability to monitor and track shipments in real-time. This feature 
has provided logistics companies with the ability to manage their inventory more 
effectively, reducing the risk of stockouts or overstocking. Additionally, real-time 
monitoring allows companies to make quick decisions based on the current status of 
shipments, which ultimately leads to more efficient and effective supply chain 
management. 

Another benefit of IoT technology in logistics and supply chain management is 
improved fleet management. With the help of IoT devices and sensors, companies can 
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track their vehicles' movements, fuel usage, and overall performance. This data can be 
used to optimize routes, reduce fuel consumption, and identify maintenance issues 
before they become critical. This not only saves time and money but also ensures that 
goods are delivered on time and in optimal condition. 

IoT technology has also led to reduced costs and increased efficiency in logistics 
and supply chain management. By using data collected from IoT sensors and devices, 
companies can identify inefficiencies in their operations and implement changes to 
streamline their processes. This can result in significant cost savings over time and 
allow companies to allocate resources more effectively. 

However, there are still challenges that need to be addressed with IoT technology 
in logistics and supply chain management. One major concern is security, as the 
increasing number of connected devices creates a larger attack surface for potential 
cyber threats. Additionally, interoperability and the lack of standards can make it 
difficult for different devices and systems to communicate effectively with each other. 

Despite these challenges, the future of IoT in logistics and supply chain 
management looks promising. As companies continue to explore new applications and 
solutions, we can expect to see even more benefits and innovations that will transform 
these industries in the years to come. 
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Abstract 
The relevance of the studied problem is determined by the lack of a unified 

approach to the general criteria and mechanisms of the evaluation of the pedagogical 
educational institution. The purpose of the study is to analyze the theoretical 
approaches and concepts of management efficiency, to develop a factor-criteria model 
that allows to evaluate the efficiency of the management of a higher educational 
institution with a pedagogical profile based on certain parameters, factors and criteria. 
In the article, a factor-criterion model was built and studied based on two different 
groups of parameters that cover all aspects of the educational institution's activity and 
characterize its management efficiency. The presented factor-criterion model is a 
useful tool for evaluating the management efficiency of various educational 
institutions. 

Keywords: educational system, efficiency, management activity 
Introduction  
In the modern world, the most important factor in the development of every 

country, in ensuring its competitiveness in the international market, is the improvement 
of the education level of the population and its quality. From this point of view, the 
modernization of social services, including the educational system, as one of the 
priority directions of the socio-economic development of the Republic of Azerbaijan 
in the near future, is one of the most important requirements of today. Conducting 
scientific research in this field is of great importance. Every year, the amount of 
resources allocated to this field by the state administration is increasing, but along with 
the increase in the funds allocated to the field, the inefficient distribution and use of 
these funds bring to the fore the problems arising in relation to the issues under 
consideration. In order to evaluate the efficiency of the activity of the educational 
institution, the main principles of the new budget system, which ensures the 
management of the budget expenses and the purposeful use of the budget funds for the 
results of the educational process, should be studied. 

Researchers are mainly focused on the study of certain issues of general education 
school management, the activity of the school head, and the planning of the enterprise's 
work. The management of higher education institutions as a socio-pedagogical system 
based on broad autonomy and democratic principles, where a personality ready for self-
development and self-improvement is formed, has not found adequate scientific 
justification, and is mainly based on normative-legal and instructional documents. 
(Tsehmistrova & Fomenko, 2005; Shaidullina et al., 2015, Ibragimov et al., 2016; Can, 
2016). 
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The first group includes methods that ensure the availability of the order of values 
of the quality indicators of educational services without indicating the algorithm of 
their use when calculating the amount of financial resources. 

The second group includes methods that ensure the calculation of performance 
indicators of allocated funds by determining target values or calculating integral 
performance indicators using the point method. However, in such methods, when 
calculating the amount of funds allocated for the maintenance of educational 
institutions, the procedure for using the results of the assessment is not taken into 
account. 

The third group includes methods that provide for the calculation of efficiency 
indicators of allocated funds and the procedure for taking into account the results of 
the evaluation when determining the volume of further financing. 

Methodology 
Primary data for calculating performance indicators of educational institutions are 

official statistics, financial reports, official materials of the subject of budget planning, 
information contained in legal acts regulating the activity of this subject. 

The developed methodology is based on the system of indicators of the efficiency 
of spending allocated funds, which allows for a comprehensive assessment of the 
achieved results, the efficiency of management in the field of education. The essence 
of the proposed methodical approach consists of a comprehensive assessment of the 
efficiency of spending the funds allocated for the maintenance of educational 
institutions, taking into account the achievement of the intended goals of their activity. 
The proposed approach will allow the results of the evaluation of the efficiency of 
financial resources to be taken into account when forming the next annual budget and 
determining the allocations for the financing of general educational institutions. The 
methodological approach was developed for budget management bodies of general 
educational institutions and is intended for use in planning and financing the costs of 
general educational institutions, as well as in determining more efficient, justified ways 
of using allocated funds. 

During the development of the system for evaluating the efficiency of spending 
allocated funds, attention is paid to the following aspects. 

1. Achieving planned results: 
- volumes and structures of financing; 
- intermediate results; 
- degree of achievement of goals 
- final results. 
2. Efficiency of control system: 
- quality of planning; 
- pay attention to the development of internal management processes; 
- openness of the control system. 
3. Social effect of system implementation: 
- social orientation of the activity; 
- possibility of feedback; 
- informing the population about the results of the activity. 
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The first step of the methodology includes the calculation of indicators reflecting 
the activity of the educational institution. As mentioned earlier, the released systems 
are a complex set of systems for evaluating the performance of educational institutions. 
This allows for the necessary assessment to achieve their basic structure - the quality 
of educational services, to ensure the existing training in the post-industrial information 
system that meets modern international requirements in accordance with the standards. 

Results 
The conducted research allows to draw a number of conclusions that expand the 

theoretical understanding and understanding of the practical aspects of the evaluation 
of the effectiveness of the management of activities in the field of education. 

The current system for evaluating the efficiency of management activities of 
educational institutions has a number of shortcomings, which does not allow us to 
consider it as a fully effective tool for correct evaluation. These shortcomings relate to 
three components of the evaluation system: the composition of the indicators, the 
methods of data collection and processing for the calculation of the indicators, and the 
methods of analyzing the indicators. 

The diversity of the results of international studies in the field of the evaluation of 
the efficiency of spending the funds allocated to education creates a complementary 
effect of the system: they complement each other, allowing to create a more complete 
picture of the activity of the education system. The diversity of the results of 
international studies is explained by the use of different indicators of educational 
outcomes, educational costs, studies at different levels of analysis and for different time 
periods. Despite the growing interest in evaluating the effectiveness of spending on 
education, there is still no clear information about which research method is more 
preferable. 

1) It is the process of developing an indicative system for the comprehensive 
calculation of the quality of education in foreign practice and the features of the 
application of program-responsibility methods according to the local year for the 
management of management activities in the field of education and the calculation of 
budget funds. 

2) The purpose of reasonable management for the management of society and 
educational institutions as a whole is that it determines what advantages it sets before 
the educational institutions, how they are consistent with the priorities of the state 
policy, and how the educational institutions can achieve their goals. 

3) Investing in education in other areas of the social sphere is a priority, it helps to 
form and strengthen the advantage of the strategy - to collect its intellectual capital and 
its intellectual capital is one of the foundations of forming an innovative economy and 
improving the quality of social life of the population. 

4) The amount of technology used to manage the teaching process itself and the 
resources allocated from the use of the results reflecting the quality and quality of the 
educational service is the main factor in improving the quality of management in the 
field of education. It allows to adapt its application to result-oriented management 
conditions. 
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5) The analysis of the approaches to the evaluation of the conducted management 
methods showed a wide range of methods used by educational institutions in terms of 
both the restoration of repairs and the methods of determining the results of the 
educational institutions. 
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The current state of road transport in long-distance traffic is characterized by the 

presence of dense competition in the market of transport services. The analysis of the 
practical activity of transport enterprises showed that in the case of transport services, 
unsupported and unsubstantiated applications are used. The latter is explained by the 
absence of methodological recommendations on the organization of transport services 
in terms of market relations. Carriers, when coordinating the work of dispatchers, 
dispatchers and carriers, use technological schemes to process applications that have 
been received or not. 

Improving the efficiency of long-distance road transport requires improving 
existing methods of organizing transportation processes. Technical improvements 
allow to reduce downtime under loading and unloading operations, to increase the 
speed of rolling stock, to increase the volume of the transported cargo. 

The development of modern transport is closely connected with political, economic 
and practical factors. The number of shipments decreases and their weight increases, 
which requires the flexibility of transport, high level of service and quality of 
transportation (1). 

Automobile transport is characterized by high maneuverability. He plays a 
significant role in providing mixed and local transportation at short distances. The best 
motorways are motorways that allow you to drive at high speed (2). 

The study hypothesized that the normal distribution of cargo delivery volumes is 
due to the fact that the volume of cargo delivery is heavy. 

The size of the order batch is equal to the size of the order, is a constant 
(determined) variable only in inventory management systems with a fixed order size. 
In other cases, the size of the consignment depends on the demand and frequency of 
transportation. In addition, even in the transport service of systems with fixed order 
sizes, the whole set of goods provided for transportation is characterized by a certain 
distribution of the sizes of their parties in accordance with the operating conditions of 
individual inventory management systems (3). 

During the internship, the following data were collected on the volume of long-
distance traffic (Table 1). 
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