
user
Штамп





https://isg-konf.com/levon-mariia/
https://isg-konf.com/hubal-halyna-mykolaivna/
https://isg-konf.com/hubal-halyna-mykolaivna/


















КУЛЬТУРА#bmk76
КУЛЬТУРА#bmk76
КУЛЬТУРА#bmk76
КУЛЬТУРА#bmk76










SMART#bmk124
SMART#bmk124










































































BIOLOGY 
ACTUAL PROBLEMS OF LEARNING AND TEACHING METHODS 

  

 53 

POTENTIAL POSSIBILITIES OF USING NATURE -
RESERVE TERRITORIES OF MELITOPOL REGION FOR 
THE DEVELOPMENT OF THE TOURIST COMPLEX OF 

UKRAINE  
 

Yorkina  Nadiia, 
PhD, Associate Professor 

Bogdan Khmelnitsky Melitopol State Pedagogical University 
 

Cherniak Yevheniia, 
PhD, Associate Professor 

Bogdan Khmelnitsky Melitopol State Pedagogical University 
 

The formation of the Ukrainian state determines the emergence of new approaches 
in the field of economic and cultural space. An integral part of the implementation of 
the country's national revival policy is the development of the recreational complex 
and ecological tourism. 

The work of modern scientists [1, 2, 4-8, 13] is devoted to the problem of the 
development of the economy of nature use in the promising regions of Ukraine for 
recreational activities. Their results are reduced to the necessity of greening tourism in 
conditions of sustainable development and the transition to "green" technologies. At 
the same time, the researchers did not analyze the potential of nature-reserved 
territories of Melitopol Region for the development of the recreational and tourist 
complex of Ukraine [2, 8]. 

The emergence of the concept of "ecological tourism" in the late 80s of the last 
century is associated with such countries as Australia, Canada, France, and the USA. 
At the current stage, ecotourism is defined as "specific types of tourism and recreation 
in nature, which do not harm natural complexes, contribute to the protection of nature 
and improve the well-being of the local population" [1]. Today, this definition includes 
measures aimed at preserving nature reserves. The ultimate goal of ecological tourism 
is recreational activity, which consists of travel, environmental education, organization 
of ecological excursions. In addition to the recreational function, ecotourism should 
perform the following tasks: 

1) promote the preservation of natural and historically valuable objects; 
2) serve to expand the ecological outlook of tourists; 
3) minimize the negative impact of tourists on the components of the natural 

environment; 
4) promote the scientific and cognitive development of biotic diversity of 

recreational areas [2]. 
Thus, ecological trails are organized so that their participants not only enjoy their 

rest, but also increase their knowledge of ecology, as well as carry out specific 
environmental protection actions. 
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with the agreements on cooperation in the field of investment activity and on mutual 
protection of investments concluded between the Parties. 

The results of the financial-industrial groups' activities during the reporting period 
under review are disclosed. 

The legislative basis for the operation of industrial-financial groups is currently 
being developed, and they are obliged to present financial statements, which include 
information on inter-group economic transactions and economic facts with other 
entities outside the group of entities. In the domestic practice, at present, subjects 
related to the accounting of these inevitable transactions in the conditions of market 
economy are developed, practiced at the level of legal entities within the groups of 
entities carrying out their activities, including in our country more from the point of 
view of the entities - subsidiaries. Therefore, it is necessary to argue the theory and to 
elaborate the accounting of these economic facts at the level of industrial-financial 
groups operating on the territory of the country, with emphasis also on the parent 
entities, which in fact are obliged to generate and draw up consolidated financial 
statements. 

 
2) Aim 
Levers are needed to determine how to carry out the consolidation process, as well 

as to examine the methods of consolidation of consolidated financial statements at the 
level of industrial-financial groups in the context of world experience and the 
requirements of the legislation in force in the country, to identify shortcomings in this 
area, and to draw up proposals for their removal. 

 
3) Materials and methods 
The research method results from the analysis of theoretical and practical material 

on the problematic issues related to the methodology and content of Consolidated 
Financial Statements. The theoretical foundation was based on analysis, synthesis, 
deduction and the inductive method used for the clearest and most representative 
interpretation. The importance of the investigation of this article is to achieve the 
above-mentioned aim and objective by examining the provisions of national 
accounting regulations, as well as the works, investigations and opinions of authors, 
scholars and domestic researchers in order to improve the content of the Consolidated 
Financial Statements. 

 
4) Results and discussion 
In general, concentration is the grouping or grouping together of economic 

companies, activities, economic strength, assets and property, considered in the 
conduct or realisation of their activities. Concentration is driven by the need to increase 
economic efficiency, the ability of entities to operate in increasingly globalising 
markets and competition. It can take place through capital accumulation, agreements, 
conventions, etc. Its main effect is the formation of large firms and concentrated 
capital, industrial, agricultural and power centres. However, this also leads to the 
disappearance of smaller and/or weaker firms and to the restriction of activities. 
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Today, groups of entities are of great economic importance. A few dozen of them 
account for a large part of commercial activity in the main European and world 
industrial countries. The so-called 'multinationals' have subsidiaries in many countries 
and their economic and financial power sometimes exceeds that of a single state. 

Consolidation of financial statements is a consequence (an effect) of the process of 
concentration and centralization of capital, the creation of subsidiaries, subsidiaries 
within concerns and groups of entities within the national borders of a few countries 
on an international scale. 

The formation of transnational companies (TNC), which carry out their activities 
in the territory of different countries, the formation of entities with foreign capital 
participation, the emergence of various forms of commercial, industrial and financial 
links between companies have required the presentation of information on their activity 
in the form of consolidated financial statements. 

Today, groups of entities play an important role in the implementation of activities 
based on technical and scientific progress at the level of various companies. This 
explains the interest shown by various internal and external information users of groups 
of entities in the data presented in their financial statements. 

The parent entity, which has economic and financial independence as a legal entity, 
a separate entity within a group of entities, prepares its own financial statements. 
However, its individual financial statements do not provide users with the information 
needed to assess the financial position and performance of the whole group. Thus, for 
better external financial reporting and for better management decisions, the parent 
entity prepares and presents consolidated financial statements, which are filed as if they 
presented a single entity. 

Contemporary groups of entities listed on major stock exchanges use International 
Financial Reporting Standards (IFRS), developed by the International Accounting 
Standards Board (IASB), as a priority [2]. 

The preparation of financial statements by entities is governed by the use of 
generally accepted accounting principles (GAAP), accounting law and financial 
statement regulations through internationally recognised standards IFRS/IAS. The 
importance of financial accounting information contributes to the continuous review 
of its requirements and characteristics at both national and global level. Generally 
accepted accounting principles (GAAP) require a company to prepare annual financial 
statements in accordance with GAAP. 

Groups of listed European entities are required to prepare and publish consolidated 
financial statements in accordance with International Financial Reporting Standards. 
Regardless of the sector in which they operate, all entities located in a Member State 
of the European Union which present consolidated financial statements and which, at 
the date of preparation of the financial statements, have securities admitted to trading 
on a regulated market in a Member State are required to do so. 

At national level, although consolidation as a process of aggregating information 
from several entities has been studied for many years, it has become a practical reality 
as a result of the approval of legislative acts governing consolidation procedures at 
national level as well. [2] 
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The presentation of how to prepare and present the consolidated financial 
statements of a group of entities and how to reflect the investments in subsidiaries in 
the separate financial statements of the parent entity (applying the National Accounting 
Standards) are regulated by the National Accounting Standard "Presentation of 
Consolidated Financial Statements", approved by the Order of the Ministry of Finance 
No. 93 of 07.06.19. [1] 

The new National Accounting Standard (hereinafter - NAS) provides the situations 
in which the parent entity is obliged to prepare Consolidated Financial Statements and 
which are the exceptions to this obligation, defines the purpose and regulates the 
composition of the Consolidated Financial Statements, establishes the general rules for 
their preparation. 

According to Art. 27 para. (1) of the Law on Accounting and Financial Reporting, 
in addition to the individual financial statements, the parent entity prepares 
Consolidated Financial Statements in accordance with the provisions of the Law on 
Accounting and Financial Reporting and accounting standards. [3] 

Consolidated Financial Statements shall also be prepared in accordance with the 
provisions of Article 20 of the Accounting and Financial Reporting Law and shall be 
prepared in a clear manner, giving a true and fair view of the financial position, 
financial performance and other information relating to the activities of the entities 
within the group. [1] 

Thus, if the parent entity has control over the subsidiaries, it will be required to 
present consolidated financial statements. Control is characterised by a majority of 
voting rights of shareholders or associates in another entity and provides: 

1) the right to appoint or dismiss the majority of the members of the board, 
executive and supervisory bodies, as the case may be, of another entity and is 
simultaneously a shareholder or associate of that entity; 

2) the right to exercise significant influence over an entity of which it is a 
shareholder or member by virtue of a contract entered into with that entity or a 
provision in the instrument of incorporation or statutes of that entity; 

3) the right to exercise significant influence over an entity of which it is a 
shareholder or member by virtue of a contract entered into with that entity or a 
provision in that entity's instrument of incorporation or statutes; 

4) being a shareholder or member of an entity and alone controlling a majority of 
the voting rights of the shareholders or members of that entity as a result of an 
agreement with other shareholders or members of that entity. [1] 

Consolidated financial statements will not be presented if the parent entity is a 
subsidiary in another group whose parent entity prepares consolidated financial 
statements in accordance with the new Standard or if all subsidiaries are excluded from 
consolidation.  

In addition to the cases provided for in the Law on Accounting and Financial 
Reporting, the parent entity is exempted from the obligation to prepare Consolidated 
Financial Statements if all its subsidiaries are excluded from consolidation, which is 
explained by the provisions of paragraph 10 of the National Accounting Standard 
"Presentation of Consolidated Financial Statements", i.e. an entity is excluded from 
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consolidation if its shares are held exclusively with a view to their subsequent sale 
within a period not exceeding 12 months. [1] 

Five documents will be included in the Consolidated Financial Statements:  
1) Consolidated balance sheet;  
2) Consolidated profit and loss statement;  
3) Consolidated statement of changes in equity;  
4) Consolidated statement of cash flows; and  
5) Explanatory note. [3] 
The consolidated balance sheet shall present the total (cumulative), number of 

similar items in the individual balance sheets of the group entities, taking into account 
specific adjustments arising from consolidation steps. 

The consolidated balance sheet, the consolidated profit and loss statement and the 
explanatory note are mandatory, whereas the consolidated statement of changes in 
equity and the consolidated cash flow statement are recommended and are prepared 
according to the information needs of the users. 

The purpose of the Consolidated Financial Statements is to present information on 
the financial position, financial performance, changes in equity and cash flows at the 
level of the group of entities. 

The Standard states that the stages of preparation and presentation of the 
Consolidated Financial Statements are: 

1) performing consolidation work on the indicators in the individual financial 
statements; 

2) completing the Consolidated Financial Statements forms; 
3) preparing the notes to the Consolidated Financial Statements; 
4) approving, signing and presenting the Consolidated Financial Statements. 
Financial communication is an extremely important tool that allows the economic 

entity to manage its external relations through financial and accounting information, 
thus managing to create an interconnection with the external environment by providing 
information requested by stakeholders, so it is not surprising that finding ways to 
communicate effectively with stakeholders is among the priorities of corporate 
governance and, in line with this, a very important role is played by communication 
with investors. Financial communication has the role of increasing company awareness 
and credibility to attract potential investors. Financial communication is based on both 
transparency and credibility. Credibility plays a very important role in the light of the 
information that the entity provides to stakeholders, which must be fair, factual, 
relevant and consistent so that it is perceived as credible by stakeholders. 

Thus, the Standard establishes the fundamental qualitative characteristics of 
consolidated financial statements (relevance and accurate representation) and the 
amplifying qualitative characteristics (comparability, verifiability, timeliness and 
understandability). 

The fundamental qualitative characteristics are characterised by: 
a) relevance - states that the information must be important to users and help them 

to assess past, present or future events, confirm or correct previous assessments of 
them; 
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b) Accuracy - requires that the information presented in the financial statements 
must be complete, unbiased and free from error. 

The amplifying qualitative characteristics are: 
a) comparability - requires that the financial statements must contain comparative 

information, relating to the previous period, for all reported accounting items of the 
current reporting period, unless accounting standards require otherwise; 

b) verifiability - this means ensuring that users are able to verify directly or 
indirectly the information in the financial statements; 

c) timeliness - means that information is available to users in a timely manner to 
influence their decisions; 

d) understandability - requires that information be classified, characterised and 
presented in a clear and concise manner. [1] 

We also reiterate that the Consolidated Financial Statements are prepared, signed, 
presented and published in the same manner as the parent entity's individual financial 
statements, taking into account material adjustments arising from the specific 
characteristics of the Consolidated Financial Statements. 

Consolidated financial statements are prepared for the same reporting period as the 
parent entity's separate financial statements. 

According to paragraph 13 of the National Accounting Standard "Presentation of 
Consolidated Financial Statements", they are prepared on the basis of uniform 
accounting policies for similar economic events in similar circumstances. If an entity 
included in the consolidation applies accounting policies other than those adopted in 
the consolidated financial statements, appropriate adjustments shall be made to the 
individual financial statements. 

The consolidated financial statements provide the parent entity's management with 
uniform information for assessing the management of subsidiaries, irrespective of their 
location (within the country or abroad), national regulations and sector of activity. The 
identification of consolidation procedures also contributes to the creation of an 
information circuit enabling the parent entity to: 

- set objectives for each group entity; 
- assess the performance of group entities and compare them; 
- carry out sub-consolidations by business lines. 
 
5) Conclusions 
As a generalisation, it may be mentioned that the consolidated financial statements 

must comply with the principles and methods of valuation of the group's specific 
financial accounting, taking into account the legal regulations that impose a certain 
number of accounting principles applied by each entity within the group, the elements 
related to the principles retained for the group's communication with the outside world 
and with the group's policy-making bodies.  

The consolidated financial statements provide useful information when carrying 
out particular analyses aimed at: 
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- the results obtained by business sector, when the group entities carry out activities 
of different natures, so as to highlight the contribution of each business sector to the 
overall profitability of the group; 

- results by geographical area; 
- the development of the group's turnover and investments; 
- the development of the group's financial situation; 
- evolution of the group's profitability in relation to other groups, etc. 
Consolidated financial statements, the purpose of which is to provide useful 

information for decision-making, are considered indispensable for both internal and 
external information. 

The consolidated accounts contribute to the presentation of information that is 
extremely useful for: investors (shareholders), fund lenders, financial analysts and 
other users who are entitled to and have access to the information in the consolidated 
financial statements. 
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This article presents the results of scientific research to assess the effectiveness of 

the current practice of providing personal protective equipment to employees of the 
professional main groups of manufacturing enterprises, in particular the production of 
building bricks in comparison with the nomenclature of personal protective equipment. 
In order to conduct scientific research, research was carried out by visiting a "pilot" 
enterprise, conventionally designated as "Enterprise A". 

 
Keywords: Personal protective equipment, Risk-oriented approach, industrial 

pollution. 
 

Enterprise "A" - has been operating since 2010 in the field of production of building 
bricks, in the form of artificial stone made of plastic mineral mixture, equipped with 
high-tech equipment. A technological conveyor line has been installed at the enterprise, 
and all stages of the production process are automated and controlled by computer 
technology. Drying and firing of bricks is carried out on gas, which minimizes the 
levels of exposure to chemical factors. 

The structure of the enterprise consists of 9 divisions, the number of employees is 
249 people, of which there are no women working in harmful conditions. The survey 
covered a total of 67, of which 60 workplaces were identified with harmful working 
conditions. 

Scientific research was carried out within the framework of the Scientific and 
Technical program (NTP) "Risk-oriented organizational and economic mechanisms for 
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According to the results of surveys of sufficiency and security of PPE employees, 
it was revealed that the average age of employees who took part in the survey was: 
37.6 years, the share of employees with more than 30 years of work experience is about 
11%. 

The age structure of the "pilot" enterprises was dominated by young people aged 
46-50 years (11.4%). In 16.7%, people aged 36-40 years and 56-60 years, 13.8% - the 
group of 31-35 years and 51-55 years; employees aged 31-40 and 61-65 years made up 
11.1% and 8.4%, respectively. 

It is recorded that during the working day, employees note average performance 
and rare fatigue. The majority of respondents feel the influence of harmful factors of 
gas pollution, dust and elevated temperature for the maximum amount of time during 
the working shift. The awareness of workers about the influencing chemicals in the 
process of work, as well as the consequences associated with them, amounted to about 
5%. 

Despite 100% confirmation of the safety briefing at the workplace and the use of 
PPE, however, the level of practical skills in the use of masks, respirators and protective 
glasses at the enterprise turned out to be unsatisfactory. 

The key methodological basis of scientific works on the study of the effects of 
factors (physical, chemical, etc.) and mechanisms for the prevention of occupational 
diseases through the use of advanced PPE, became medical literature and the 
International Chemical Safety Map ICSC (ICSC ILO).Scientific research has 
substantiated the development of sensorineural professional hearing loss in working 
personnel, during 5 years of work experience at a noise exposure level of 125 dBa, 10 
years with constant noise exposure of more than 90 dBA, 15 years at a level of up to 
90 dBA [3], [4]. 

At this enterprise, along with anti-noise headphones, it is proposed to use as PPE, 
safety belts, its components and accessories to it: safety tethers and tethers, safety ropes 
for workers who work at the 41st and 33rd height marks of the ferroalloy workshop 
and workshop No. 51, in the areas of welding helmet-mask and welding glasses for arc 
welding. 

Although direct measurements have established that many of the above harmful 
chemical factors (smoke, gas, soot, soot, ash, chemical vapors and mechanical 
impurities), with the exception of some, do not exceed hygiene standards at all three 
"pilot" enterprises, nevertheless underestimating their importance, as well as the lack 
of awareness of employees and proper protection of PPE from them pose a serious 
threat in the prevention of occupational diseases.  Summarizing this episode of 
scientific research under the prism of providing protection with advanced PPE, it is 
proposed to use carbon filter respirators as relevant protection. 

According to the results of surveys of sufficiency and security of PPE employees, 
it was revealed that the average age of employees who took part in the survey was: 
37.6 years, the share of employees with more than 30 years of work experience is about 
11%. 

It is recorded that during the working day, employees note average performance 
and rare fatigue. The majority of respondents feel the influence of harmful factors of 
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gas pollution, dust and elevated temperature for the maximum amount of time during 
the working shift. The awareness of workers about the influencing chemicals in the 
process of work, as well as the consequences associated with them, amounted to about 
5%. 

Despite 100% confirmation of the safety briefing at the workplace and the use of 
PPE, however, the level of practical skills in the use of masks, respirators and protective 
glasses at all "pilot" enterprises turned out to be unsatisfactory. 

 
Instrumental direct measurement of factors in the workplace. 

 
The experimental method using direct measurements made it possible to establish 

quantitative and qualitative values of elements, dominant and concomitant harmful 
hazards for each enterprise. 

The workplaces of "pilot" enterprises associated with dominant and concomitant 
harmful factors exceeding hygienic standards are qualified as "representative", which 
call for a very significant scientific interest in them, in terms of equipping the ROP 
with advanced PPE. 

The next stage was the comparative validation and verification of all types of 
chemical harmful factors identified as a result of direct measurements for compliance 
with the PPE Nomenclature, in the context of ensuring maximum appropriate risk-
oriented protection.  

All numerical values of 32 identified chemicals compared with hygienic standards 
according to [5] showed that no exceedances of the maximum permissible values were 
detected. 

Further, all chemicals identified by the results of measurements, despite 
compliance with the norms in terms of quantity, were qualitatively investigated for 
teratogenicity, carcinogenicity, toxicity and other types of effects according to the ILO 
ICCB [6]. And when they were found, individual serial numbers were assigned to them, 
and also, in accordance with their properties, brief reference data of the diseases 
initiated by them in the process of work are listed below. 

 
Comparative analysis of the PPE nomenclature determined on the basis of 

normative and ROP 
As part of a comparative analysis of the PPE nomenclature, the norms of the current 

practice of providing PPE for employees of the main groups of professions of "pilot" 
manufacturing enterprises were considered. In total, the study covered 198 names of 
professions, compiled a nomenclature list of risks affecting this list of professions from 
1279 units at each workplace and are presented in tabular form. 

The driver of the front loader of the Enterprise "A", for this profession, the typical 
risks in the workplace are vibration, dust, a traffic accident, a fall from a height.  

The standard normative list of the complete set of protective clothing for this 
profession of PPE consists of: a lavsan-cotton suit, leather half-boots, reinforced 
gloves, cotton gloves with a double palm, round-knitted knitted gloves with PVC (or 
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The sphere of social security is designed to systematically develop and implement 

measures of a normative-legal, social-cultural, financial-economic and organizational 
nature, which are developed, implemented and guaranteed by the state through the 
relevant public administration bodies at all levels. Social protection is designed to 
ensure a decent standard of living of the population, which includes material security 
at the level of the standards of a developed civilized society with free human 
development. Public administration bodies in the field of social protection create a 
complete system of guarantees of a legal, socio-economic and political nature. The 
social protection system is represented by a complex of interconnected and 
complementary conditions for ensuring livelihoods. In this case, able-bodied citizens 
ensure their standard of living at the expense of personal labor input, which is outlined 
by the toolkit of economic independence and entrepreneurship. Socially vulnerable 
sections of the population cannot rely on the above and therefore are socially integrated 
and achieve the necessary level of support, which cannot be lower than the amount of 
the subsistence minimum established by law, at the expense of the state.  

The basic principles of public administration in the field of social security are the 
subject of research by many Ukrainian theoreticians and practitioners. Among them, it 
is worth highlighting such as: A.Degtyar, O.Degtyar, H.Kalashnikova, M.Hnatenko, 
V.Lavrukhin, Yu.Makhortov, N.Telichko, A.Antonov, I.Dragan, N.Datsii, 
E.Kartashov, A.Mykolaets, Yu.Tkachenko, O.Yastremska, O.Maznyk and others. 

A welfare state is a democratic, fair and legal country that builds and supports a 
highly developed socially oriented economy. The welfare state makes it possible to 
design and implement effective and efficient social policy. The welfare state really 
guarantees social and economic human rights and supports social peace in the country. 
The welfare state has the following main features: 

a) the status of a democratic and legal state and active promotion of the 
development of a real civil society;  

b) building a stable market economy with balanced and social development;  
c) obtaining a degree from an industrialized and developed country, where the share 

of the service sector in the gross domestic product and gross national income is two-
thirds;  

d) the social legislation of the country is based on the principle of social justice and 
responds in time to all social risks that may happen to a person;  

f) all necessary conditions have been created for a dignified life of an able-bodied 
person and maintenance of families;  

g) all necessary conditions have been created to support disabled population groups 
and ensure all necessary needs;  
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economic, educational, scientific and technical, ecological, social and cultural 
development.  

Auxiliary functions of public management in the field of social security ensure the 
implementation of all specified general and special functions. It is possible to single 
out such auxiliary functions of public management in the field of social security as: 
personnel, material and technical, financial, record keeping. These functions 
significantly affect the effectiveness of management activities of public bodies in the 
field of social security. 

The principles of public management in the field of social protection are 
represented by a whole functional system, i.e., a set of directions and measures that 
help implement social policy to the full extent and within the established terms. In the 
process of scientific research, A.Degtyar, O.Degtyar, H.Kalashnikova and M.Hnatenko 
came to the conclusion that the principles of public management in the field of social 
security allow:  

a) to develop recommendations and create projects for the subject of the social 
security sphere regarding the determination of strategic goals, tasks and stages of 
management decisions based on a systematic analysis of the results and indicators of 
the socio-economic, educational and cultural state of protected and unprotected 
sections of the population;  

b) to determine the management technology of subjects of the sphere of social 
security, which is rational in terms of achieving the goal of the activity and the 
resources used, taking into account the characteristics of this subject;  

c) develop procedures and the main content of each stage of development and 
implementation of a management decision regarding social protection with the 
definition of terms, executors and cost; 

d) take measures to introduce modern forms and methods of activity of the subject 
of the social security sphere, its structural subdivision, optimization of its functional 
and organizational structure, based on the content of modern management 
technologies;  

e) apply methods and criteria for evaluating the effectiveness and efficiency of 
measures to establish and improve social standards under the conditions of political 
and socio-economic changes [1, p. 4]. 

Based on the theoretical generalizations that V.Lavrukhin reached in his writings, 
the principles of management in the field of social security will allow to effectively 
implement a number of such problems as:  

a) support of an individual in poverty, which is considered a classic approach;  
b) solving contradictions between wealth and poverty, which consists in the 

redistribution of national income from the rich to the poor, which is a non-classical 
doctrine;  

c) social maneuvering of incomes by equalizing a person's incomes throughout his 
life, which fully corresponds to the Keynesian concept;  

d) resolution of contradictions between market opportunities and population needs;  
e) resolution of contradictions between the efficiency of social production and 

social justice, which is naturally based on the basic attributes of institutional theory;  
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73,4% of children suffered from chronic diseases of the gastrointestinal tract. 
According to the conclusion of gastroenterologists, chronic gastritis was found in 196 
children (56,8%), chronic duodenitis - in 115 children (33,4%), malabsorption 
syndrome - in 6 children (1,7%), duodenal ulcer - in 19 children (5,5%) and chronic 
colitis - in 9 children (2,6%). 
       Also 37 healthy children without gastrointestinal pathology were examined. The 
condition of dental hard tissues and periodontal tissues was also examined in children. 
     A survey was conducted in 242 children with carious lesions of hard tooth tissues 
and periodontal inflammation against the background of chronic diseases of the 
gastrointestinal tract. During the survey, the frequency of tooth brushing was found 
out, a survey on individual hygiene products, regularity and correctness of tooth 
brushing was conducted. 
      Results and discussion. Analyzing the data of the questionnaire conducted in 242 
children with carious lesions of hard tissues of teeth and periodontal inflammation on 
the background of chronic diseases of the gastrointestinal tract, the frequency of tooth 
brushing was found out, a survey was conducted on individual hygiene products, 
regularity and correctness of tooth brushing. The survey results indicate a lack of 
awareness of children and their parents regarding oral care skills and a low level of 
hygiene education. 

Hygienic awareness of children of the surveyed groups on oral care skills was at 
an insufficient level (Table 1). Thus, only children (14%) had adequate oral hygiene 
skills and brushed their teeth 2 times a day - morning and evening. According to the 
results of the survey and testing of practical skills, 152 children (62.26%) brushed their 
teeth once a day, and 56 children brushed their teeth irregularly (not every day). In 
general, 12 (4.96%) children did not have a toothbrush at all, they lacked basic 
knowledge and skills in oral care. 
                                                                                                                      Table 1 

Regularity and frequency of individual oral hygiene in the examined children 
(% of persons) 

Age groups of 
children 

2 times a day  1 time a day  Not regularly 

7 years (n=102) 9 (8,9%) 59 (57,8%) 34 (33,3%) 
12 years (n=79) 14 (17,7%) 52 (65,8%) 13 (16,5%) 
15 years (n=61) 11 (18%) 41 (67,2%) 9 (14,8%) 
 
When analyzing the hygienic state of the oral cavity in all the studied children, 

attention was paid to the nature of plaque on the teeth. In addition to soft dental 
deposits, hard ones were also noted: tartar and dense pigmented plaque, which was 
significantly more common in the group of children with carious dental lesions 
complicated by inflammation of periodontal tissues against the background of chronic 
gastrointestinal diseases than among other children. It was located most often on the 
necks of the teeth from the vestibular and oral surfaces, but there were cases when a 
dense film of plaque completely covered the tooth surfaces. It should be noted that the 
plaque on the teeth was not monochrome, there was a difference in color: from yellow 
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   Introduction. For painters and sculptors, the study of changes in the shape of 

the human body in motion is of great interest. Observations of the movements of the 
human body have been described by ancient sculptors. Leonardo da Vinci also 
pointed out: "The movements of people are as varied as the states passing through 
their minds." 

Artists, sculptors and designers not only need to study the laws of dynamic 
anatomy, but also observe nature more often, sketch it and train themselves to think 
in images. For an artist, an important element of dynamic anatomy is the concept of 
standing. 

The aim of our work was to review the anatomical and functional characteristics 
of certain body positions while standing. 

Materials and methods. Theoretical: review and analysis of scientific and 
methodological literature; practical: own research. 

Results and conclusions. It is well known that upright standing is inherent only 
to the human body. While standing steadily, only the iliopsoas muscles, located in 
front of the hip joints, are strained. Another anchoring apparatus are the well-
developed calf muscles, located on the posterior surface of the shins. They prevent 
the body from falling forward. 

When standing on both feet, the heels touch each other and the toes diverge at an 
angle. It should be noted that in normal standing the foot is not in contact with the 
horizontal plane with its entire surface, but only with the heel area and the front parts 
(heads of the metatarsals). Depending on the shape of the arches of the foot, the foot's 
"footprint" on the surface will not be the same. 
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The vertical of the centre of gravity while standing falls on the support area. But, 
at the same time, within the support area, this vertical can fall on different points. 
Therefore, a person standing upright may tilt his or her body to different directions 
without losing equilibrium. 

Analysing the position of the body from a biomechanical perspective, it should be 
noted that when the body is bent forward or backward, balance is maintained by 
shifting the other body parts to the opposite side. In this case, the vertical centre of 
gravity continues to fall on the support area and the balance of the body is kept. 
However, it is not possible to achieve a completely immobile body position when 
standing, as there is a slight contraction of certain muscle groups at any given moment. 

There are three types of standing position: 
1) normal; 
2) military; 
3) comfortable. 
In normal position, the vertical centre of gravity runs in the frontal plane through 

the transverse axis of the hip joints. The centres of gravity of the individual body parts 
are also located in the frontal plane.  

Military position. In this position, the vertical centre of gravity runs in front of the 
transverse axis of the hip joint. In the military position, the muscles at the back of the 
hip joint (gluteus muscles) are significantly reduced. They hold the body in a state of 
balance. In the military position the body is straightened and slightly tilted forward. 
The head is slightly elevated, arms are down, shoulders back, chest thrown forward, 
abdomen retracted. This is not a position in which a person can stand for a long time. 

    In a comfortable position, the vertical centre of gravity of the body is behind the 
transverse axis of the hip joint. The torso usually leans slightly backwards when the 
position is comfortable. The abdomen bulges slightly forward. In general the body 
tends to lean backwards, around the hip joint transverse axis. However, the powerful 
iliopsoas muscles and the iliopsoas-pelvic ligaments prevent this posterior flexion. 

    In addition to these three basic positions, there is the so-called asymmetrical 
position. In the asymmetrical posture, a person is mainly supported by one, the 
supporting leg. The other leg, often bent at the knee joint, is referred to as "free". In 
antique sculpture, the most characteristic postures are those of the statues of Polykleitos 
and Praxiteles. 

 A number of important features can be identified in the free asymmetrical position. 
For example, the vertical centre of gravity of the body often runs through the sole of 
the supporting leg. In this position, the pelvis is slightly higher on the side of the 
supporting leg. When the large trochanter of the free leg is palpated and examined, it 
is deeply embedded in the soft tissues of the thigh. This position forms a kind of a 
trochanteric fossa. An artist depicting the human body in a free asymmetric position 
should take into account these anatomical features of the body. Artists and sculptors 
often use the image of a person in a free asymmetric position to characterize various 
traits of character and behavior of a given person, as the position of legs, arms and the 
entire torso determines the pose of the human body. 



MEDICINE 
ACTUAL PROBLEMS OF LEARNING AND TEACHING METHODS 

  

 268 

For example, in order to express humility and meekness, the figure is depicted with 
the legs crossed and the torso bent forward. The figure of the man is depicted with his 
legs forward and head tilted back, a completely different pose for the expression of 
will, the desire to fight. 

As a result of this work, it is possible to describe schematically the position of the 
upper and lower limbs in relation to the torso. 

 Firstly, if a person is depicted with his head facing left, then his hand should be 
facing right. 

 Secondly, when a person is depicted with his right leg extended forward, his right 
arm should be pulled back. 

Thirdly, when the right supporting leg is depicted, the acting arm must be the left. 
   Fourthly, when the left thigh is depicted raised, the right shoulder should be lowered. 
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Digitization is an integral phenomenon of today's realities, therefore the problem 
of identifying risks and positive factors regarding its impact on the development of the 
educational process in Ukraine is considered important and relevant. The modern 
education system in Ukraine, which since the time of quarantine restrictions began to 
actively implement distance learning technologies, has significantly expanded access 
to quality educational services for various segments of the population, but, at the same 
time, has created a number of technical, organizational-methodical, didactic-
psychological problems for participants of the educational process 

For the objective discussion of the specified problem, it is necessary to determine 
the meaning of the concept of "distance learning". It is necessary to clearly understand 
the difference between two similar terms: "distance form of education" and "use of 
distance technologies" in various forms of the educational process. 

Distance education provides an opportunity for any citizen who has a secondary, 
professional or higher education, and is also able to perform the necessary tasks 
remotely with the help of appropriate educational technologies, at a time convenient 
for him to study and obtain the necessary knowledge remotely from an educational 
institution. Such a learning process is based on the use of various means of 
communication and ends with the student receiving an appropriate certificate and 
diploma. If we are talking about "distance technologies in education", it means the use 
of specific platforms and tools (in particular, Moodle, Google Classroom, Zoom, 
Skype, etc.) that allow participants in the educational process to communicate, perform 
and check tasks, monitor attendance, organize current and semester control, etc. Such 
technologies can be integrated at any stage of mastering the relevant educational 
course. In this form of organization of the educational process, the teacher's initiative 
to introduce such technologies and the readiness of students to use them, as well as the 
technical ability of both parties to use these technologies, are important. 

Before the introduction of quarantine measures, only a few dozen domestic 
universities had certified rights and formalized opportunities for distance learning as a 
form of providing educational services. Until recently, the majority of domestic 
universities were limited only to the use of various distance technologies in the 
educational process. 

Under the conditions of modern financial instability, the formation of the necessary 
information environment, which involves the purchase and adjustment of special 
technical equipment and the deployment of appropriate software, has become a serious 
challenge for most universities. And if with certain efforts, primarily of a material and 
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financial nature, over time this issue is generally resolved by institutions of higher 
education, then the problem of asynchronicity of the pace of development of distance 
technologies and the dynamics of changes in the consciousness and level of training of 
participants in the educational process remains very acute. In addition, the direct 
dependence of distance learning on available technical means and the Internet can 
seriously limit the opportunities for equal access of all students to educational services. 

Online learning using distance technologies has convincingly demonstrated that 
traditional approaches to organizing the educational process no longer work. If certain 
administrative measures can somehow ensure the virtual presence of students at online 
lectures, then the teacher is no longer able to control their activity, interest and ability 
to effectively perceive new information. Moreover, remote communication also largely 
limits the possibilities of non-verbal communication, which is indispensable in an 
informal setting and can become a powerful impulse for inventions and innovations. 

In modern conditions, the quality of education is largely determined by the degree 
of effectiveness of the use of distance technology tools and the quality of the 
informational content of online education. This requires an increase in the level of 
pedagogical skills of teachers, their digital education and culture, which in today's 
realities cannot be achieved instantly. Therefore, it seems appropriate to draw the 
attention of the management of higher education institutions to the issue of organizing 
relevant training courses for employees, the program of which should be oriented to 
the problems of using information technologies in the management of the educational 
process, the development and implementation of the e-learning system, the creation of 
attractive and high-quality online content, implementation of current and semester 
control in the mode of electronic journals and electronic information; consideration of 
the problems of the methodology of conducting educational classes in online mode; 
psychological and pedagogical aspects of communication with students; formation of 
internal digital discipline and culture. 

Competition between educational institutions in the field of organization and 
implementation of distance learning, as well as between education and other spheres 
of life, is extremely important in order to maintain the appropriate level of education 
quality. Under the conditions of the digital transformation of the modern world, remote 
work methods are becoming widespread in many spheres of social life, and therefore 
classical education without a remote component in the life of the younger generation 
may even act as a foreign body. 

Self-motivation and self-control on the part of students is a serious problem in 
ensuring a high level of education quality in the distance learning system. As it turned 
out, the form of learning distanced from the teacher is far from suitable for everyone, 
since not all students have the level of self-organization necessary for learning in this 
format. It is the appropriate motive that should ensure students' motivation for distance 
learning. Therefore, when developing online courses, it is not enough to present only 
clearly developed educational material, it is also necessary to form students' motivation 
that would facilitate their independent learning. 

Among the methods of increasing student motivation, the following can be 
distinguished: attractive and interesting technical design of the course using drawings, 
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diagrams, schemes, graphs; division of the course into separate modules with clear 
tasks for each of them; development of various variants of educational tasks; 
establishing timely and constructive feedback with the teacher; provoking and 
maintaining the spirit of competition among students; a visual demonstration to the 
student that he himself controls the situation, that his success directly depends on the 
efforts he made. Under such conditions, it is possible to support the student's faith in 
his own abilities, help him enjoy learning, and not perceive it as a heavy burden 

Therefore, the implementation of remote forms of organization of the educational 
process requires special attention of the management of universities and the relevant 
ministry in solving a number of problems of a financial-economic, didactic, behavioral-
methodological and motivational-psychological nature.  

The rapid transition of domestic universities to distance learning has become a big 
and complex challenge, which brings considerable difficulties and problems to the 
educational environment, but, at the same time, it is a great chance to make Ukrainian 
education more competitive, flexible, attractive and high-quality. 
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The education sector of Ukraine is responding to new challenges related to the 
impossibility of offline learning and the introduction of distance education. The issue 
of finding effective teaching methods that will improve the quality of education of 
student youth comes to the fore.  

It is important to provide high-quality training of future teachers of technology, to 
form them ready to use the best assets of Ukrainian culture when implementing the 
tasks of technological education of schoolchildren. 

The experience of training a teacher of decorative and applied arts in Ukraine was 
presented in a monograph by L. Eivas [1]. M. Kurach, N. Mamchur [2], L. Orshanskyi, 
A. Tsina considered separate issues of teaching decorative and applied arts to future 
teachers of labor education and technology. 

Poltava V.G. Korolenko National Pedagogical University prepares future teachers 
in the specialty 014.10 Secondary education (labor training and technologies). The 
professional training of future technology teachers involves their study of educational 
components related to Ukrainian decorative and applied arts. Students study theoretical 
information and practically master various types of decorative and applied arts. 

During training, students should be interested in creative activities, the desire to 
make products. Until 2019, more familiarization of young people with the cultural and 
household traditions of the region was practiced in the conditions of the expositions of 
the local history museum, the Reshetyliv museum of the artistic professional lyceum, 
the All-Ukrainian center of embroidery and carpet making, and other centers of 
national culture. During educational excursions, students had the opportunity to study 
the best examples of decorative and applied arts and products of famous Ukrainian folk 
craftsmen. 

Starting from 2019, the educational sector of Ukraine faced challenges: the 
COVID-19 pandemic and the need to introduce distance learning in educational 
institutions. In order to effectively organize the educational process at the Poltava V.G. 
Korolenko National Pedagogical University access to Internet platforms was opened 
for the participants of the educational process. When organizing distance learning of 
future technology teachers, a cloud software package is used - G Suite for Education 
with the use of a set of technologies and additional digital tools from Google. 

In the conditions of distance education, multimedia presentations were mainly used 
to visualize the educational process when teaching art disciplines. They allowed 
students to get acquainted with various types of decorative and applied arts, the range 
and technology of making products. 
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Annotation 
This article focuses on the methods of group solution of mathematical problems. 

The topic concerns the use of group work as a way to increase the effectiveness of 
efforts in the classroom in mathematics. It is possible to increase students' cognitive 
interest in the topic, create conditions for the development of their creative potential 
and improve work in the classroom if group work is used to teach mathematics at the 
middle level of the system. Alternatives to using teamwork in math lessons are the focus 
of this article. 

Below are the objectives of the article: 
1. Systematize knowledge about the use of group sessions to solve problems with 

students in mathematics lessons. 
2. Determine if group methods for problem solving are logical and rational. 
The social structure of society serves as a means of increasing the relevance of the 

topic, educating an active and creative personality. In addition, the growing interest 
in mathematical ingenuity and the implementation of activities to solve research 
problems represent the needs of a personal direction. 

Keywords: problem solving, rationality, group work, mathematics teaching 
 
Today's teachers must adapt to the changing expectations and demands of their 

work as educators as they gradually move away from mentoring towards engagement. 
In addition to ensuring that students enjoy learning knowledge, skills and abilities in 
the classroom, the teacher must also create an environment conducive to the acquisition 
of universal knowledge. 

The goal of the 21st century school is to develop an education system that is 
oriented towards the individual and meets their needs. Because of this, group 
collaboration in math classes is an important and pressing issue for the education 
system. 

Even for a teacher who is a specialist in his field and has extensive experience, it 
can be difficult to organize equal work at any time when the classroom is mostly filled 
with children with different stages of development, readiness and academic 
achievements. The ideal course of action for an educator in these circumstances is to 
deliver learning based on the results of a student who has an average level of growth, 
readiness, and academic achievement. In other words, the teacher designs the lesson 
with the fictitious "average" student in mind. Of course, this may mean that more 
"stronger" students should refrain for a while from learning new material that matches 





PEDAGOGY 
ACTUAL PROBLEMS OF LEARNING AND TEACHING METHODS 

  

 304 

The following format can be used to make the lesson enjoyable and fun for "A" 
students and to help "lagging" students learn the material: 

- put on the board at the beginning of the lesson all the tasks that need to be solved 
for the lesson. Assignments should be designed with the expectation that students who 
solve well and quickly will not be left in the classroom without work; 

- at the stage of consolidating a new topic, you can offer strong students a job where 
tasks will be much more difficult than those that were solved by the whole class [3]. 

It is critical to understand how this form of work should be evaluated in addition to 
the type of work being done within the group. Are the contributions of all members 
evaluated individually or as a group product? What characteristics are being evaluated? 
You can observe their work, perform certain tasks for them and evaluate their results. 
The group must rely on discussion to find solutions to math puzzles. As an alternative, 
students are given their own assignments. Evaluation of common achievements and 
teamwork are the key to his success. It is essential that the other members of the group 
help in solving problems, and not take on actions that they are not able to handle. 

Students are often assessed over several stages. The student can initially evaluate 
himself. For example, a student describes in detail how he worked in a group, what he 
coped with without any problems and where he needed to put more effort or nothing 
happened at all. After self-assessment and reflection, he is assessed by his classmates 
who were on the same team with him. The teacher retells what was said and then makes 
a verdict. 

As a result, the teacher evaluates both the efforts of the group and the results of 
problem solving. Evaluation of group projects should not lead to controversy or detract 
from the value of student work. 

In conclusion, I want to emphasize the necessity and viability of using group work 
of students as a method of differentiating levels in solving mathematical problems. 
Group work contributes to the successful assimilation of knowledge. Undoubtedly, this 
type of training is superior to the traditional teaching approach, but managing a group 
can be a challenge. 

 
Attachment 1 

A map for diagnosing the cognitive activity of adolescents (L. F. 
Tikhomirova "Development of the intellectual abilities of a schoolchild") 
No. question Answer 
1 How often does a teenager engage in 

mental activity for a long time (2 - 2.5 
hours a day) (except for lessons at 
school)? 

A) often 
B) sometimes 
B) very rarely 

2 How does a teenager behave when 
asked a question on intelligence? 

A) prefers to suffer, but 
finds the answer himself 

B) when 
C) prefers to get a ready 

answer from others 
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Picture. Scheme of an experimental installation for the distillation of hydrocarbon 
raw materials 

 
During the process, the liquid from the upper plate flows into the lower plate along 

the overflow plate, where the temperature regime of the process is higher. Therefore, 
part of the low-boiling fractions evaporates from the liquid, forming a vapor flow, as a 
result of which the concentration of the latter in the composition of the liquid decreases. 
On the other hand, rising vapors from the lower plate fall on the overlying plate, where 
the temperature regime is lower than in the lower plate. In this case, part of the high-
boiling fractions from the composition of the vapor condenses on the upper plate, 
passing into the liquid phase. 

Thus, due to the countercurrent multiple contact of vapor and liquid in the trays, 
the vapor phase is strengthened by light-boiling fractions of hydrocarbon feedstock, 
and the liquid phase is enriched by its highly volatile components. In this case, the 
lowest temperature of the flows will be in the upper part of the column, and the highest 
- in the cube of the column. It follows that the fractional composition of the vapor and 
liquid along the height of the distillation column is continuously changing, and 
accordingly, the profile of their boiling point also changes. 

The vapors of the fuel fraction leaving the upper part of the distillation column 
enter the vertical tubular dephlegmator, where they give off part of their heat through 
the wall to the cooling water and condense. The distillate leaving the reflux condenser 
is separated into two streams by means of a separating device: the first stream in the 
form of reflux returns to the upper plate of the distillation column located below the 
fraction selection zone, and the second stream is sent to a horizontal tubular cooler for 
further cooling with water. The flow of cold water in the dephlegmator and 
refrigerators is set using valves on the supply line. The cooled distillates of the fuel 
fractions enter the measuring tanks.  
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Introduction:  The basis of the operation of single-electron devices is the control of 
the movement of a small number of charge carriers, sometimes even a single electron. 
One electron in a digital one-electron system transmits one information bit. The 
movement of the electron in such schemes is carried out due to tunneling through the 
potential barrier. A significant advantage of the majority backup method is the ability 
to identify and change faulty elements and nodes, without interrupting the system's 
operation according to the main program. The last factor provides a significant increase 
in the interference resistance index and overall reliability of the system. With the 
development of simple and reliable schemes of majoritarian integrated elements, the 
majority principle is becoming more and more widespread in the construction of 
devices, both in conventional and in single electronics. 

1. Basics of single-electronics. 
An integral part of logical nanoelectronics are cellular automata based on 

Coulomb islands. Such cells always lack free conduction electrons, which means that 
they perform the function of their own semiconductors. In the presence of metal islands 
in a linear sequence, the signals in the KA disappear as early as the fourth cell. The 
logical state of the cell can be "0" or "1" and depends on the distribution of electrons 
on the nodal islands. The formation of quantum dots occurs due to electronic 
lithography [1,2]. 

The basis of the functioning of single electronics is two phenomena - tunneling 
and Coulomb blockade. The movement of electrons is carried out due to tunneling 
through potential barriers, the value of which is greater than its kinetic energy. The 
tunnel junction is formed from two metal or semiconductor thin (1...100 nm) layers 
separated by a ~5 nm thick dielectric.  

Coulomb blockade is the process of blocking electrons from passing through a 
quantum dot included between two tunnel contacts. This phenomenon is caused by the 
repulsion of electrons in the contacts from the electron at the point, as well as by the 
additional Coulomb potential barrier created by the electron settled on this point. 

The purpose of this work is the construction of a nanocircuit of a perfect adder 
and a two-bit multiplier on majority elements and further verification of their 
performance using CAD QCADesigner. 
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The basis of the functioning of logical nanocircuits on quantum automata is the 
use of majoritarian elements (ME). The operation of the ME can be described as the 
"principle of the majority", that is, if the signal at most inputs is equal to the logical 
unit "1", then the output of the ME will receive a signal "1" and vice versa - if for most 
inputs the signal is logical zero "0", then and the output will be "0". With the help of 
ME, it is possible to implement logical AND and OR functions. For example, if "0" is 
applied to one of the inputs, which is called programmable, then two other inputs can 
be used to implement the conjunction-logical function "AND". If you apply a logical 
unit to the programmable input, the result is a disjunction-logical "OR". Any of the 
inputs of the majority element can be used as a programmable one [3]. 

In the potential elements that have gained widespread distribution nowadays, the 
constants "0" and "1" are represented by certain levels of constant voltage supplied 
from the power source, that is, for the technical implementation of these constants, 
additional equipment is not required. Because of this, as part of a functionally complete 
system of elements of the majority basis, it is enough to involve ME with inverse output 
(MEI). Any logical element can be built on the basis of MEI. If a zero or one voltage 
signal level (zero or one signal) is applied to one of the MEI inputs, the conjunction or 
disjunction operation will be implemented. 

The logic of building hardware multipliers is inextricably linked with the 
traditional algorithm for performing the multiplication operation, which is based on the 
assembly of separate formations of digits of the coefficients. Using a similar approach, 
it is possible to synthesize a matrix multiplying block that works with input codes of 
arbitrary bitness. 

3. Majority e lements. 
Six quantum cells are enough to build a three-input majoritarian element on the 

QA. A similar scheme is presented in Fig. 1a, and the results of its simulation are shown 
in Fig. 1, b. 

 
Fig.1 Nanocircuit of the three-inputs element of majority choice based on the QA (a) 

and its diagram (b) 
When developing  Integral Circuits (IC), it is desirable to use a structure that 

allows increasing the bit rate of input codes by using several circuits of the same type 
[4]. A similar problem can be solved with the help of a complete one-bit nano adder on 
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Carrying out transport work in agricultural production is inextricably linked with 
the use of wheeled machinery. Both cars and tractors as part of tractor-transport units 
(TTU) were widely used. For example, the share of use of the MTZ-82 tractor in 
transport works is up to 60%. The movement of these machines is mainly carried out 
on roads with fairly hard bearing surfaces: hardened dirt and improved roads. At the 
same time, the traction and traction properties of wheeled vehicles and, therefore, their 
performance and fuel economy depend to a large extent on the parameters of the 
running system, in particular, the characteristics of pneumatic tires. 

The air pressure in the tire has a direct influence on these characteristics. The linear 
dimensions of the tires, their rigidity, operational reliability, etc., depend on the value 
of the set pressure. In addition, energy losses due to rolling and skidding of the wheels 
largely depend on the amount of pressure. 

The question of choosing a rational internal tire pressure should take into account 
the operating conditions and the drive scheme of the wheeled machine. The most 
effective is the use of the locked drive of the leading bridges, which makes it possible 
to implement the entire weight of the wheeled vehicle for coupling with the supporting 
surface and thereby ensure maximum traction and traction properties. But during the 
movement of the machine with a locked drive, a negative phenomenon occurs - a 
kinematic mismatch between the wheels of the driving axles. This discrepancy leads 
to the appearance of "parasitic" power circulating in the transmission, which worsens 
the technical and economic indicators of the wheeled machine. Elimination of 
kinematic inconsistency can be achieved by setting rational air pressures in tires. 

Thus, the issues of determining, establishing and maintaining rational air pressures 
in the tires of wheeled vehicles with a blocked driving bridge drive are currently not 
sufficiently studied and require further research. 

In fig. 1 shows the structural diagram of the mechatronic system. 
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a sudden drop in air pressure over a short period of time. 
The memory unit includes a read-only memory (ROM) that stores programs for 

controlling the CPU of the central processing unit, and a non-volatile memory such as, 
for example, an electrically erasable program read-only memory (EEPROM). 

The table of the data exchange protocol with the transmitting device is recorded in 
the memory block at the manufacturing stage. 

The transmitting device and the monitoring device initially exchange data using a 
preselected data exchange protocol. 

The data exchange protocol table contains information such as data exchange 
protocols, data transfer rates, data formats associated with unique identification data 
for each transmitting device. 

The power supply unit supplies electrical power through the power line by 
regulating the electrical power supplied from the vehicle's battery to a voltage suitable 
for each BSI control unit. 

The control unit is implemented on the basis of an 8-bit programmable AVR flash 
microcontroller from the ATMEL company. 

The proposed system includes a central electronic control unit (ECU), a pneumatic 
control unit, electromagnetic valves, a pneumatic distributor, high- and low-pressure 
micro-regulators, and wheel air shut-off valves. 

Each wheel has a pneumatic tire, inside which is installed an air temperature and 
pressure sensor, two-position electromagnetic distributors with electromagnetic 
control for air supply. 

 

 
 

Figure 2. Pneumoelectric scheme of the tire pressure regulation system 
 

The contour of each wheel is equipped with two valves with electromagnetic 
control CFB-D21A-WX Camozzi, one of which is used to supply air from the receiver 
during inflation, the second - to release air into the atmosphere when the pressure is 
reduced 
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