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Medical sciences
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Introduction

Dyslipidemia, characterized by abnormal levels of lipids in the blood, has a great influence
on the development of atherosclerotic processes. Atherosclerosis is a vascular disease with no
associated clinical symptoms and which can subsequently result in ischemic processes*?. The
presence of atherosclerosis can be explained by changes in the levels of total cholesterol (TC), high-
density lipoprotein cholesterol (HDL), low-intensity lipoprotein cholesterol (LDL), triglycerides
(TG) and blood glucose. The concentration of low-intensity lipoproteins in blood vessels can be
developed through inadequate nutrition®4,

Methodology

The variables obtained through the application of the questionnaire, the assessment of blood
pressure and the anthropometric data of each individual, were coded using the Statistical Package
for the Social Sciences (SPSS). After collecting data and coding the variables, a quantitative and
qualitative descriptive analysis was carried out in order to test the hypotheses between the variables
under study. The normal distribution of the sample was tested using the Kolmogorov Smirnov test,
verifying the abnormal distribution of the sample.

The classification of TC, HDL, LDL and TG levels was performed based on the guidelines
of the American Academy of Pediatrics.

The collection and analytical treatment of the data for the accomplishment of this study
required the submission and authorization request to the Ethics Committee of the Polytechnic
Institute Castelo Branco, followed by the authorization of the direction of the grouping of schools in
the city of Gouveia. During the conduct of this research and considering its typology in human
beings, the entire research team respected and ensured that all the principles mentioned in the
Helsinki declaration were fulfilled. All participants and their parents had the opportunity to clarify
any question associated with the development of the research. Throughout the process, the data
collected was coded in order to protect the identity of individuals.

Results

This study consists of 327 individuals (133 males and 194 females) aged between 9 and 19
years.

According to the values obtained in the evaluation of the lipid profile, it was concluded that
95.3% of the students had acceptable levels of total cholesterol, 2.8% of the students had borderline
levels of total cholesterol and 1.9% had high levels of TC. It was observed that 35.8% of the
students had acceptable levels of HDL cholesterol, 20.9% of the students had borderline levels of
HDL cholesterol and 43.4% had low levels of HDL cholesterol. This relationship between HDL
cholesterol and sex is statistically significant (p=0.002). It was observed that 98.7% of the students
had acceptable levels of LDL cholesterol, 0.3% of the students had borderline LDL cholesterol
levels and 0.9% had high levels of LDL cholesterol. The only students who have high levels of
LDL cholesterol are those who do not exercise outside of physical education classes taught at
school, who eat more meat than fish or eat in equal amounts, and who have high blood pressure.
(33.3%) and grade 1 hypertension (66.7%).



5

Regarding triglycerides, it was concluded that 19% of students had acceptable levels of
triglycerides, 27.2% of students had borderline levels of triglycerides and 53.8% had high levels.

The sample of this study consists of 327 individuals (133 males and 194 females) aged
between 9 and 19 years.

According to the values obtained in the evaluation of the lipid profile, it was concluded that
95.3% of the students had acceptable levels of total cholesterol, 2.8% of the students had borderline
levels of total cholesterol and 1.9% had high levels of TC. It was observed that 35.8% of the
students had acceptable levels of HDL cholesterol, 20.9% of the students had borderline levels of
HDL cholesterol and 43.4% had low levels of HDL cholesterol. This relationship between HDL
cholesterol and sex is statistically significant (p=0.002). It was observed that 98.7% of the students
had acceptable levels of LDL cholesterol, 0.3% of the students had borderline LDL cholesterol
levels and 0.9% had high levels of LDL cholesterol. The only students who have high levels of
LDL cholesterol are those who do not exercise outside of physical education classes taught at
school, who eat more meat than fish or eat in equal amounts, and who have high blood pressure.
(33.3%) and grade 1 hypertension (66.7%).

Discussion

In several studies, high prevalence of cerebrovascular risk factors were observed, such as the
abnormality in the values of the lipid profile of each individual. A study carried out in Brazil, with a
sample of adolescents, showed that a large number of individuals had high levels of total cholesterol
(61%), LDL (43.5%) and triglycerides (22%) and reduced levels of HDL (16.4%), contrary to what
happens in our study in which a reduced percentage of individuals with high levels of total
cholesterol (4.7%) and a higher percentage of individuals with reduced levels of HDL were
observed (43.4%)3.

A study carried out by Arnaiz et.al confirms the relationship between blood pressure values
and HDL levels with the thickness of the carotid intima. These results are supported by another
study carried out by Reuter et.al, which concluded that blood pressure values are closely related to
HDL levels, as was also confirmed in this study®.

Conclusion

It was concluded that the role of some risk factors such as sedentary lifestyle and eating
habits are very relevant in the increase in blood pressure levels and changes in the lipid profile in
young individuals. In this study, it was possible to observe a high prevalence of alterations in the
lipid profile in the population in question, making it increasingly necessary and urgent to carry out
screenings and investigations that early identify these cases as well as the factors that generate
atherosclerosis. Thus, it is extremely important to encourage young people to have a healthier
lifestyle, better eating habits and physical exercise outside the school, enabling the prevention of
future complications.
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Abstract. When we mention "Increased self-esteem.”, we perceive the increase in self-
esteem we have for ourselves. This appreciation that we have depends heavily on the external
environmental factors with which we are surrounded, it also depends on our desires, our emotional
and mental state. Creating a stable, healthy, and positive self-esteem and regaining self-confidence
affects countless areas of life, producing improvements in relationships with others, in our fears,
and even in our successes.

Both types of methods were used in this study. One of them is a quantitative method which
through the data collected from the prepared questionnaires shows that the increase of self-esteem
in a certain individual in most cases depends on their emotional and mental state. The qualitative
method shows the factors that influence the decrease or increase of self-esteem. It is a general
method which is not expressed in quantitative percentages simply those factors are set a priori based
on the knowledge and literature found in various texts.

In its first part self-esteem as a concept and the methods or ways we bring to increase self-
esteem in ourselves. What Is Self-Esteem? In psychology, the term self-esteem is used to describe a
person's overall sense of self-worth or personal value. In other words, how much you appreciate and
like yourself. It involves a variety of beliefs about yourself, such as the appraisal of your own
appearance, beliefs, emotions, and behaviors. We all know that self-esteem (sometimes referred to
as self-worth or self-respect) can be an important part of success. Too little self-esteem can leave
people feeling defeated or depressed. It can also lead people to make bad choices, fall into
destructive relationships, or fail to live up to their full potential. A grandiose sense of self-
importance, on the other hand, can be off-putting to others and can even damage personal
relationships. It can also be a sign of narcissistic personality disorder, a mental health disorder
characterized by an excessive need for admiration and lack of empathy toward other people. Self-
esteem levels at the extreme high and low ends of the spectrum can be harmful, so ideally, it's best
to strike a balance somewhere in the middle. A realistic yet positive view of yourself is generally
considered the ideal.

Through technological means has brought all students and teachers to a common table all in
front of the computer to exchange knowledge. The technology in the present days has a positive as
well as a negative impact. Through numerous social networks, we receive various information as
well as we get criticized as an individual in the comments or in the photos that we publish, which
directly affect our self-esteem. It often happens to us in a vulgar way and because of the criticism
we can get in a photo on instagram from our friends we get in a bad mood for the rest of our day.

In this study | have trated some of the ways we can increase self-esteem in ourselves. | am
listing them below:

Stop blaming yourself.

Think positively.

Keep your mind close to reality.

Do not compare with the results of friends.

Accept and forgive.

I make positive criticisms towards myself.

Treat yourself with love and care.

Learn to love yourself for the good and the bad you have.

SQ "o o0 o



8

I. Think about the good things that happened to you during the day before you went to
sleep

J. Listen to light music and avoid using the phone for 1 hour before bed.

This paper examines the advantages and disadvantages of online learning, also shows some
ways that guide the student how to increase concentration during online learning In this study |
have mentioned some of the ways students can increase concentration during an hour of online
learning by showing and listing some easy and quick ways which have been experimentally proven
to increase students' self-esteem during a lesson. This study also provides a solution through the
ways that have been presented to parents, so they together with their children can overcome the
challenge of online learning. You can do that by following the steps below:

a. Make your child's learning a part of your daily routine.

b. Ask teachers about your child's progress by requesting an online meeting with all
parents.

C. If you discover your child is unable to understand the lessons while learning online,

seek for professional help by choosing another teacher who can help him/her overcome the
difficulties.

d. Organize a personalized curriculum for your son or daughter.

e. Help your child set up daily study schedules.

f. Support your child.

g. Do not distract the child while learning online.

h. Do not force your child to learn a subject that he or she no longer desires.

In conclusion, this study recommends all individuals that in order to have positive results
throughout your life you should have a high self-esteem and avoid all those factors that affect your
life negatively. Avoid associating with toxic people, try not to compare your success and
achievements with anyone, avoid blaming yourself for every failure you take in life, always start the
day with optimism by always keep your goals a priority, this way you will always stay motivated
and successfully face every challenge of life. This conclusion emerges as a result of Maslow theory.
Maslow's pyramid, or hierarchy of human needs, is a psychological theory proposed by Abraham
Maslow in his 1943 work A Theory of Human Motivation (in English, A Theory of Human
Motivation), which he later expanded. He obtained an important notoriety, not only in the field of
psychology but in the business field of marketing or advertising. Maslow formulates in his theory a
hierarchy of human needs and defends that as the most basic needs are satisfied (part bottom of the
pyramid), humans develop higher needs and desires (top of the pyramid)

Keywords: self-esteem, recovery of values, concentration during online learning, high
vigilance, physical and moral support, challenges of online learning.

1. Introduction

The purpose of the present study was to connect personal values to self-esteem in the study
population included 70,900 students, teachers and parents, of whom 40,500 students were 20,000
teachers and 10,200 parents. Students are 9-18 years old, belong to different schools and
gymnasiums in Barcelona, Spain. In this study only 87.7% of students are female and 12.3% male.
Self-enhancement values (power, achievement) and openness to change values (self-direction,
stimulation) were positively, and self-transcendence values (universalism, benevolence) and
conservation values (tradition) were negatively related to self-esteem. These direct relations
between values and self-esteem were only partly consistent with predictions derived from Maslow's
theory of growth and deficiency needs. In samples of pre-professionals, self-esteem was correlated
with congruence between personal values and the prevailing values environment. On the group-
level, endorsement of achievement and universalism values was more strongly and positively
related to self-esteem in samples where these values were considered more important. In contrast,
endorsement of self-direction and hedonism values was more strongly and positively related to self-
esteem in samples where these values were considered less important. These group-level results are
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interpreted as suggesting that attainment of culturally significant goals may raise self-esteem, but
that high self-esteem may be required for the pursuit of less socially desirable goals.

2. Literature review

This study is based on 4 questionnaires and 1 hypothesis raised where:

Questionnaire number 1 addresses 2 topics: a) How high is your self-esteem and b) What are
the factors that affect the increase of self-esteem?

Questionnaire number 2 addresses 2 topics: a) What are the factors that reduce self-esteem?
b) What are the ways you follow to increase self-esteem?

Questionnaire number 3 addresses 3 other topics: a) How to increase concentration during
online learning? b) What are the advantages and disadvantages of online learning. c¢) How
concentration increases during online learning.

Questionnaire number 4 addresses 2 topics addressed to parents: a) What are the obstacles
you have as a parent during this period that your child does not go to school physically but learns
online. b) What are the ways you have chosen to face this challenge.

The hypothesis raised is: Are you pro or against online learning?

3. Methodology

All this study is based on a personal research where the questionnaires were designed based
on an in-depth literature of psychological books which i have mentioned in the references of this
study and psycho-mental analysis of men. The questionnaires were designed by me based on
Maslow theory.

4. The Spanish context — data

This study was made during the period February 2020-May 2020 where information was
collected through 4 different questionnaires and 1 hypothesis. The basis of this study were students,
high schoolers and parents. The data of this study were processed through Excel program by means
of different graphs which reflect numerical data and different quantitative interpreters.

5. Conclusions and recommendations

At the end of this study any reader who will have the opportunity to read it will understand
that a simple and comprehensive language has been used for all age groups. The study is build on a
detailed scientific research that is based on questionnaires that give qualitative and quantitative
conclusions and interpretations. The main purpose of this study is to acquaint the reader with the
term self-esteem, the factors that influence the decrease and increase of self-esteem, also to
recommend some simple ways how we can increase self-esteem, such as meditation, reading
psycho-analytical books, talking and telling your problems in front of a friend or boosting self-
esteem by increasing hours of physical activity. This study also recommends some tips and ways for
parents to overcome the challenges of online learning by supporting their child, for example:
creating appropriate spaces for online learning, reducing the constant pressure for their child to
study on a subject without their desire and their own will, to seek professional help from other
teachers when their child is not clear with the online explanation, to avoid conflicts and debates at
home during the child's studying hours because he loses concentration. In conclusion, this paper
addresses the ways in which young people in Spain today cope with online learning, showing the
plethora of obstacles and methods of overcoming these obstacles without lowering self-esteem. This
study is worth reading by all as it is a good guide to follow based on numerous statistics and data
obtained from of 4 questionnaires where each of them addresses 2 or 3 different topics, gives-a
complete and real overview and real for all those people looking for solutions to their problems with
self-esteem and online learning.
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Abstract: Given the large number of refugees following the conflict in Ukraine, European
education systems have been faced with a new challenge, the integration of students into their own
education systems. These challenges are based on a similarly limited experience and require urgent
measures to ensure a favorable climate for young refugees. The present study presents concrete
ways of integration and insertion as well as mechanisms necessary to compensate for the traumas
imposed by the refuge. The study is based on an in-depth system analysis and highlights the
concrete measures taken in the case of one of the main refugee destinations in Ukraine. With these
good practices we can see how Europe is prepared to deal with crisis situations but also the
flexibility of an education system.
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The development of online social networks and the globalization of the world community
are actively used in the military field not only to carry out management processes, but also to
conduct virtual combat operations that provide real military confrontation.

Technologies 2.0 are an integral part of the information and psychological format of the so-
called hybrid war, and their importance grows with each subsequent international military conflict
in arithmetic progression. This issue was especially acute in the context of Russia's military
aggression against Ukraine.

The main typical examples of information wars of this period can be considered digital
virtual conflicts and real information psychological operations. They accompany military conflicts,
political and economic processes.

Content production is becoming the most important function of society, providing the
necessary materials for economic processes, art, military affairs, public administration, science,
religion and more. Almost everyone involved in social processes is involved in the creation,
accumulation, and dissemination of information.

Transformation of technologies, specifics of social, economic and political conditions for the
development of the modern world community affect the nature and features of modern wars.

Today, the world's leading countries are allocating significant budgets for defense, which
allow them to keep millions of armies, to have the most modern weapons, including those that
belong to the category of weapons of mass destruction. In these circumstances, a conflict between
two or more such countries, linked to other similar countries by various agreements and alliances,
could automatically turn into a global war and possibly even the use of nuclear weapons.

Consecutive, typical constituent stages of hybrid warfare were identified [1]:

* innovative aggression (cyber war, economic pressure, information and psychological
attacks, etc.);

» use of irregular armed groups or private armies (insurgent, guerrilla movement, terrorism);

» official hostilities or demonstration of force (identified

uniform, weapons, official recognition of participation in the conflict).

The first stage of a hybrid war begins with innovative aggressions, which are usually covert.
Analyzing the course of many hybrid conflicts, it is indeed sometimes quite difficult to detect and
even more so to identify a covert economic attack that can be disguised as competition and
leadership struggles between countries and multinational corporations, in individual sectors or
sectors of the economy. Similarly, it is not always possible to trace an act of aggression in
promoting the national culture of one country on the territory of another. A similar situation occurs
in the promotion of the media, which are fighting for target audiences and areas of influence that
may extend to neighboring countries and even some continents.

Even if it is possible to track these trends, it is extremely difficult to substantiate and prove
the accusations and force the opponent to stop aggressive actions. This involves international
arbitration institutions, which have been sentenced for years and have vague decisions. In addition,
the decision-making process of such structures is quite long, while hybrid attacks are carried out
quickly.
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The stage of innovation aggression can sometimes be stretched for years and decades. A
classic example of this is Russia's aggression against Ukraine. Typical features were gas and trade
wars, attempts to seize strategic enterprises, expand the influence of their own media, political
pressure to protect the rights of the Russian-speaking population, and promote elements of Russian
culture (cinema, literature, art, etc.).

This stage that specific mass psychological attitudes are established, which are then used to
weaken the side against which the aggression is being carried out in the moments of transition of
the conflict to the open phase.

The second stage of the hybrid war acquires the character of a certain openness, from which
it is already clear who is the initiator of the aggression, but it is quite difficult to provide evidence in
this case, because the attacking side does not reveal its cards.

At this stage, the main means of hybrid aggression are:

 creating an atmosphere of spirituality, escalating conflict situations, destroying the
authority of state power;

* destabilization of the political situation (conflicts, repressions, terror);

* blocking the information activities of central government and local self-government;

* undermining the authority and discrediting public authorities at all levels;

* provoking social, political, national, religious

clashes - up to the outbreak of civil war;

* initiating mass protests and riots in the streets, pogroms of official institutions and public
structures.

In fact, all the above means were tested by the Russian side during the capture of Crimea,
the outbreak of war in Donbass and the destabilization of the situation in central Ukraine from late
2013 to the present.

A characteristic feature of the second stage is the use of irregular armed groups or private
armies operating under the guise of guerrilla groups, insurgent groups or terrorist organizations.

In most cases, in the second stage, the aggressor state can express itself through:

» official political support for separatist movements at the level

public statements or by defending the interests of insurgents in

international institutions;

« providing material and technical assistance in the form of equipment, weapons, food, funds
and other resources.

At this stage, the aggressor state in the fight against the enemy relies not only on individual
insiders and certain groups of influence in the middle of the country against which it is carrying out
aggression, but also begins to use its own camouflaged troops or attract private armies.

In the third stage of the hybrid war, the struggle actually takes an open form and may turn
into a formal armed conflict.

This is done either in the format of open intervention or under the guise of introducing
peacekeeping forces. In both cases, the main official reason is to try to stop internal national
conflicts or to stop illegal actions of official authorities that contradict modern norms and principles
of human rights protection established and enshrined in international law, agreements and
declarations of the UN, UNICEF, the Council of Europe, etc.

It should be noted that private military companies (PMC), which are complex for official
control, are commercial enterprises that offer services related to the protection and security of
certain objects or persons. Quite often they are take an active part in military conflicts, as well as
collect intelligence, provide strategic planning, logistics and advisory services [2]. PMCs are ideal
for use in so-called humanitarian interventions, which is a typical feature of hybrid warfare [. Such
interventions are defined as coercive actions of a special form, which are used by the international
community or individual states [3].

The information component of hybrid warfare, at all its stages, has security functions. In the
first stage, it creates the conditions for a conflict situation, in the second - provides an excuse for
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indirect intervention of the aggressor state in the internal affairs of the attacked country, in the third
- creates an appropriate media background to legitimize the aggressor's actions.

In this case, the target groups for information attacks are [4]:

« civilians in the conflict zone;

« the civilian population of the attacked country as a whole;

* the civilian population of the aggressor's country;

* representatives of the world community.

To put it simply, hybrid warfare entails an interplay or fusion of conventional as well as
unconventional instruments of power and tools of subversion. These instruments or tools are
blended in a synchronised manner to exploit the vulnerabilities of an antagonist and achieve
synergistic effects. The main purpose of such actions is to impose on the attacked party visions and
psychological attitudes that will help the aggressor in implementing his plans. [4].

In the format of the above, the task of establishing control over the information space of the
country against which aggression is carried out, as well as those countries that may in some way
affect the course of the conflict, is of particular importance.

The activities of various public structures are used as an aid - charitable foundations, think
tanks, cultural societies, etc.

Thus, in the context of the latter, web 2.0 technologies are of particular importance, which
give the attacking party - the aggressor country, unlimited opportunities to influence the population
of the country against which the aggression is carried out. At the same time, these opportunities
have a wide range - from the impact on the mass audience to the implementation of information
contact at the individual level, i.e. address.
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The urate transporters ABCG2, GLUT9 and URAT1 are responsible for the transport of uric
acid, thanks to which they have a beneficial effect on ensuring homeostasis of the body [Reginato et
al., 2012]. The ABCG2 protein is encoded by the ABCG2 gene, which is expressed in the
membrane of proximal collecting duct cells. This protein is associated with the occurrence of gout
[So et al.,, 2010]. The URAT1 protein is located in the membrane of the proximal tubule and
encoded by the SLC22A12 gene [Hurba et al., 2014]. GLUT9 is a protein encoded by the SLC2A9
gene and is responsible for urate reuptake [Pavelcova et al., 2020]. As this protein is a high capacity
urate transporter [Wright et al., 2010], a single nucleotide mutation in the SLC2A9 gene may
contribute to the development of hyperuricosuria [Pavelcova et al., 2020]. A mutation in the
SLC2A9 gene causing hyperuricosuria has been identified in humans and several breeds of domestic
dog [Safra et al., 2005]. Hyperuricosuria is a condition that increases the chance of urolithiasis, e.g.
in humans and the domestic dog. In the course of this disease, there is an excessive excretion of uric
acid with the urine, which may result in the formation of kidney stones [Karmi et al., 2010]. Uric
acid is the main product of purine metabolism, e.g. in humans, apes and Dalmatian dogs. The
remaining mammals excrete allantoin in their urine. During evolution in primates, the action of uric
acid oxidase (UOX), which catalyzes the oxidation of uric acid to allantoin, has been suppressed. In
Dalmatian dogs, hyperuricosuria is caused by a factor different from that of primates. In dogs of this
breed, uric acid circulates freely in the plasma as urate, a salt of uric acid, where it serves as a free
radical scavenger [Bannasch et al., 2008]. Purine metabolism dysfunction in Dalmatian dogs is
caused by a defective transport system in hepatocytes, which leads to a reduced conversion of uric
acid to allantoin in the liver. In addition, anomalies in renal membrane transport have been
identified in these dogs, resulting in a decrease in uric acid absorption in the renal tubules [Albasan
et al., 2005]. Hyperuricosuria, caused by abnormal metabolic processes, has also been found in
several other breeds of domestic dogs, such as the Russian Black Terrier and English Bulldog.
These dogs' urine is supersaturated with uric acid, which is due to the same defect in the uric acid
transporter in the liver and kidneys as in Dalmatian dogs. This disorder affects the ability to
metabolize uric acid. In individuals with primary liver diseases such as hereditary portal vascular
anomalies, there may be reduced conversion of uric acid to allantoin and ammonia to urea. This
process can lead to the development of urolithiasis [Cosgrove et al., 2015[. In humans and most
breeds of dogs, urine is transported in two directions via the nephron, thereby reabsorbing uric acid
from the glomerular filtrate. This process protects against the formation of kidney stones. The
exceptions are, among others, Dalmatian dogs in which portal absorption does not occur. As a
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result, all representatives of this breed suffer from hyperuricosuria [Bannasch et al., 2008]. The
mutation that occurs in these individuals and contributes to the development of hyperuricosuria
causes an inborn defect in purine metabolism. Its consequence is an increase in the amount of uric
acid in the blood, which can cause urinary stones. The accumulation of minerals in the upper
urinary tract, especially calcium oxalate, can lead to undesirable effects such as renal colic,
obstruction and urinary tract infections. Hyperuricosuria is an autosomal recessive disease. Elevated
plasma urate levels are associated with metabolic diseases such as hyperuricosuria. GLUT9
(glucose transporter 9) is encoded by the SLC2A9 gene, which is expressed in the kidney and liver.
The SLC2A9 542G> T mutation results in a change in the amino acid composition of the GLUT9
protein.

The aim of this study was to identify mutations in the SLC2A9 gene sequence responsible
for the occurrence of hyperuricosuria in English Bulldog dogs.

Material from three families of English Bulldog dogs was collected for the study. A total of
17 samples were collected, the material was collected from dead and live puppies and their parents
by veterinarians. DNA from the obtained samples was isolated by the column method using EURX
kits appropriate for a given sample type: DNA from tongue tissue was isolated using the
GeneMatrix Tissueu & Bacterial DNA Purification Kit (EURX), DNA from blood was isolated
using the Quick Blood DNA Purification Kit, DNA from epithelial cells was isolated with Swab-
Extract DNA Purification Kit (EURX).

Molecular methods were used to identify the mutation in SLC2A9 gene. After the PCR
reaction was performed, the obtained PCR product was cut with the restriction enzyme HpyCH4V.
In the conducted study, the results of the diagnostic test were established for all 17 English Bulldog
dogs. All individuals turned out to be healthy, and did not have the guanine for thymine substitution
mutation at nucleotide position 542 in the SLC2A9 gene sequence. The result of the diagnostic test
was unequivocal for the examined individuals - English Bulldogs were healthy.
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The Saarloos Wolfdog and the Czechoslovakian Wolfdog are Canis lupus familiaris breeds
resulting from crossing a European wolf with a German Shepherd dog. They are characterized by
many features of wolf ancestors. Pituitary dwarfism (nanosomia pituitaria) has been documented in
both the Saarloos Wolfdog, the Czechoslovakian Wolfdog and the German Shepherd [Voorbij et al.,
2014]. This disease is inherited in an autosomal recessive manner and is associated with a seven-
nucleotide deletion in the fifth intron of the LHX3 gene [Voorbij et al., 2011]. The LHX3 (LIM
Homeobox 3) is a gene encoding DNA-binding transcription factors belonging to the LIM
homeodomain family of proteins [Hunter and Rhodes, 2005; Mullen et al., 2007], necessary for the
proper differentiation of pituitary gland cells [Sheng et al., 1996]. Consequently, sick individuals
suffer from a combined pituitary hormone deficiency [Nelson, 2003]. Treatment options for
pituitary dwarfism are limited. However, affected individuals without appropriate treatment do not
live longer than 3 to 5 years [Voorbij et al., 2009]. Mutation of the LHX3 gene results in the
formation of a pocket, but it does not develop and differentiate further. This has a significant impact
on the specification of the pituitary stem cell line, with the exception of corticotrophs. LHX3 is
involved in the development of motor neurons, determining the emergence of ventral axons from
the neural tube (Sharma et al., 1998). Using in vivo protein function and interaction tests, it was
found that LHX3 protein binds to a cofactor to induce the differentiation of interneurons and motor
neurons, which allows for a tight segregation of neuronal fate [Thaler et al., 2002]. Pituitary
dwarfism is an autosomal recessive abnormality. The disease is characterized by abnormal
development of pituitary gland resulting in deficiency of pituitary hormones. The main
characteristics of pituitary dwarfism are significant growth retardation and retention of puppy coat
with signs of alopecia. Pituitary dwarfism is a genetic disease that belongs to the most severe and
acute forms of pituitary hormone deficiency. The disease is characterized by underdevelopment of
the pituitary gland and a combined deficiency of pituitary gland hormones such as growth hormone
(GH), thyroid stimulating hormone (TSH), prolactin (PRL), follicle stimulating hormone (FSH),
and luteinizing hormone (LH). Various types of pituitary gland cells are responsible for the
synthesis of these hormones, which are formed as a result of the differentiation of endocrine cells in
the appropriate time order [Voorbij et al., 2011]. As a result of further experiments [Voorbji et al.,
2014], an analogous mechanism of the inheritance of pituitary dwarfism and its overlapping genetic
basis in Saarloos Wolfdog and Czechoslovakian Wolfdog breeds was confirmed.
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The aim of the study was to use molecular biology methods to design a test identifying the
LHX3 gene mutation.

In this research, the 29 hair roots samples of Saarloos Wolfdogs and 52 of Czechoslovakian
Wolfdog (sent by breeders) were used. The obtained material was used for DNA isolation by
GeneMatrix Tssueu & Bacterial DNA Purification Kit (EURX). The primers LHX3in5F and
LHX3in5R according to VVoorbij et al. [2011] were used in the PCR reaction to amplify a fragment
of the LHX3 gene.

The study showed that pituitary dwarfism in the studied dogs is associated with the deletion
of seven nucleotides GCGCCCC in the fifth intron of the LHX3 gene as a consequence of defective
splicing. In total, the following were identified: two carriers in Saarloos Wolfdog and two in
Czechoslovakian Wolfdog with mutated sequence of the tested gene.

By testing animals for the mutation, it is possible to implement a proper breeding policy,
which will allow to completely eliminate the disease.
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“It is necessary that we educate adults who do not obey like children to authority and
whose life paths are so individual that there is not enough competent counselor capable to show
them the only right way. Therefore, we must make the human soul speak for itself so that he
learns from it how things really are.” (C. G. Jung)

Abstract. The present research presents a model for vocational training of adults through
the application of interactive methods, in which learners are the main driver for managing their own
development. The teacher is the moderator of the educational process. He encourages and supports
their motivation, gives freedom of planning, actions and decisions, provokes activity and activates
the mechanisms for solving the set tasks. He observes the deadlines and their proper
implementation.

Independent work and good organization of students are essential. Systematic preparation,
curiosity, searching for new information and its assimilation is their main commitment to
successfully create and implement their future projects in the learning process, but also later in the
field of their professional realization.

Through the use of interactive methods, the learning reality is enriched and developed. The
participants in the trainings communicate, plan, create, discuss, change, diversify the educational
and social environment. They study, design, create, actively prepare for their future.

In order to make the analysis more detailed, data from an empirical study is presented,
which examines the opinion of students and their teachers about the achievements of the interactive
learning situations in which they are active creators. Satisfaction with the achieved successes in the
work is established and both positive emotions and good academic achievements during the training
period are reported.

Keywords: adults; professional education; interactive methods; learning situations.

Introduction

Vocational education of adults is an organized, purposeful process that supports learning to
acquire not only knowledge and skills, but also values, social beliefs and habits. It affects not only
professionals but also the general public. The opportunities for raising the level of education and
qualification of the population are expanding. The demand for qualification trainings and courses is
growing. Regardless of the professional field, highly qualified staff is valued and preferred over
those who do not rely on their development and personal growth.

The European concept of "lifelong learning™ emphasizes the meaning of education. It is
accessible to everyone. It is aimed not only at the acquisition of knowledge and skills, but also at
building responsibility, at the cultural development of both the individual and society as a whole. It
is a moral, cultural, political and civic value that leads to personal and social prosperity.

Methodology

The article aims to present an interactive model for conducting trainings for adults, aimed at
promoting positive interaction and their active participation in the educational process. In order to
achieve the outlined goal, it is necessary to perform the following tasks: 1. To study and use as
basic statements research and opinions of scientists in connection with the topic; 2. to draw a model
and 3. to indicate its advantages for the work and development of the trainees, established in the
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course of empirical research. The methods used to conduct the study are: synthesis of information
from the scientific literature in connection with adult education, survey, observation, interactive
methods, experience in adult education, summarizing the discovered facts and results. The object of
research is the effectiveness of interactive methods applied in practice, and the subject - the
personal and professional development of students through the lens of their impressions and views,
as well as through the eyes of teachers. The contingent of the research is a total of 151 persons, of
which: 116 are trainees and 35 are trainers.

Results

As a result of the conducted scientific screening, it can be concluded that there is no
unanimous opinion of scientists on the nature and content of adult education, which gives more
opportunities for its implementation. Adults have experience and knowledge gained over time.
Therefore, their educational process is calmer, more conscious, more free, they are the engine
driving their own development. It usually relies on their strengths and qualities: activity, creative
attitudes, creativity and constructiveness in learning new information, acquiring professional skills
and applying them in practice. Independent activities are encouraged and teamwork skills are
formed.

According to E. Lindemann, the educational process can be seen as: "a territory of unlimited
opportunities for learning and development in everyday life, based on learning situations, reflecting
real human needs" [5; p.72]. In his words: "Adult education presumes that the creative spark may be
kept alive throughout life, and moreover, that it may be rekindled in those adults who are willing to
devote a portion of their energies to the process of becoming intelligent [4; p 89]." He is convinced
that "if life is learning and learning is life, then creativity is a possibility in all spheres of activity to
wish significance is attached [4; p 89]."

For Lindemann, learning is a democratic rather than a strictly formalized process. It is
inspired by ideas that relate to the meaning of life. The most significant resource in adult learning
are the participants themselves and their experience [5; p.73]. He believes that education is life, not
preparation for it. It is a synthesis of personal growth and social participation, for which the key tool
is the method, not the content, because it seeks to preserve uniqueness, not to unify individual and
group uniqueness [5; p. 74].

According to P. Freire, education is subject to the principles of dialogue. The author
emphasizes that it is the dialogue that is important, not the strictly regulated content. He views
education as a collaborative work based on respect and does not accept its unilateral influence [5; p.
74-75]. S. Bulanov and R. Peycheva connect the learning of adults with the adaptation and
application of their own models in the process of perception of the new experience [5; p. 93]. "The
interest is focused on real life and situations that arise in it, at the expense of educational content in
the classical form" [2; p. 104].

During the educational process, adults are expected to be motivated, focused, interested and
to model their own development. They know what they want and how to achieve it. The interactive
methods that teachers use in their work contribute to the active participation of learners, who are not
only passive observers of learning activities.

The application of these methods is perceived as opportunities for interaction between the
trainer and the trainee, as well as between the learners themselves or in a broader sense - between
the members of a working group. The interactivity, the sense of community and the commitment of
the teacher influence and are interconnected [3; p. 212], mutually dependent.

Interactive learning offers more opportunities for interaction between the participants in the
working group. In “The Great Didactic” J. A. Comenius also defines the purpose of this type of
training as a means of "researching and discovering a method in which students learn less and learn
more; to have less wasted work and more free time, joy and reasonable success"[1; p.243].

An interactive learning system is one that is used to characterize multiple learning situations
in which different types of knowledge and information are exchanged between partners. The
application of interactive methods helps to overcome barriers to communication, stimulates
thinking, generating and exchanging ideas. Each participant in the educational process makes his
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own contribution to the development of educational activities. Interaction helps to clarify views, for
tolerance in communication. It presupposes the ability and opportunity to listen, accept, discuss an
opinion or attitude other than one's own.

Working in a group gives adults the chance to get to know each other, to communicate, to
exchange ideas and experiences. Often people make friends and help each other in learning and in
life. Positive emotions are created. It is good from the very beginning when forming the group to
establish rules of work that will regulate the relationship and ensure discipline during the training.
After that, it is necessary to conduct trainings for breaking the ice, related to communication,
interaction and teamwork. They are a prerequisite for creating a suitable climate in the work
environment.

The preparation of a list of rules is done with the participation of the whole group of
students. They propose, discuss and accept or do not accept a certain rule. Only the norms approved
by the majority are noted and placed at a visible place. They remain until the end of the training
period. Sometimes the list is supplemented. Sanctions are also added for those who are distracted or
irresponsible. There are cases where incentives are included. Usually, a large proportion of people
(around 85%) oppose the rules with the belief that they are "big, mature people” and can control
themselves. At a later stage, when they get to know each other and start to communicate and
interact more actively, they themselves look for trust in the legislation adopted by and for the group.
For 100% of the surveyed teachers, the rules are a prerequisite for work discipline and are the
foundation of the organizational culture. This opinion is shared by only 66% of the surveyed
students. 18% of them do not accept this result, and 16% do not express an opinion on the issue.

In the preliminary stage of the work it is necessary to formulate the expectations of the
students in connection with the learning activity. Often these expectations are directed at the
teachers or other members of the group and at various external factors. Sometimes they are
unrealistic. It is good to specify that everyone should demand of themselves in order to get good
results at the end of the training. It is important that the goals are in line with people's capabilities
and reality. In many cases, satisfied expectations and achieved goals are reported. This is shared by
86% of trainers and 82% of trainees. The others cannot judge the outcome because the goals and
expectations have changed during the training period.

The trainings help to break the ice, for a more casual acquaintance (everyone tells something
important about themselves, their interests, preferences, dreams), to facilitate communication. As a
result of conversations and surveys with students, it became clear that initially there is anxiety,
which is overcome quickly, from the beginning (according to 78%), participants easily navigate the
situation (69%). Some learners (72%) said they found it easier to get to know each other in play
learning situations, while others (33%) who have already completed their studies say they remain
friends for life. According to them, this facilitates finding a job, as well as successful professional
realization. It happens that they start working in the same place and partner as colleagues, as they
learned during the trainings.

The role of the teacher is key. It is good for him to give up his position as a controller and
expert. It is necessary to organize the activities, to monitor the duration and progress of work in the
group. It should moderate debates and discussions, support and encourage participants to present
their views, considerations and to accept opinions different from their own. It is important to be able
to implement action-oriented learning - through experimentation, through discovery and through
experience. It is not just about acquiring the knowledge and skills needed to practice a profession.

Moderation is a specific toolset for the successful and optimum results-focused directing of
group work and communication processes in the group and team. It mobilizes the potential and self-
organization of a group, it uses group dynamics and unites around common goals. Through it, the
participants are purposefully and actively involved in the process of forming an opinion, solving
problems and making decisions.

Competences for action are defined as the ability to independently plan, conduct and control
work activities. Therefore, focusing on independent work is an important task in adult education. It
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develops mainly through independent training necessary for the implementation of the task. The
model of complex learning is the basis of this competence.

It is developed by going through separate stages related to the implementation of certain
activities. Initially, the participants strive to search for and find the necessary information on a set
task. By learning it, they acquire new knowledge and on this basis develop an action plan. They can
receive guidance from the trainer but not ready-made suggestions and paradigms. Before deciding
to implement the plan, the learner consults with the teacher to make sure that he has gathered the
information needed to solve the task and to determine whether the work plan is feasible. Only then
is its implementation started. The results are discussed in the group. The trainer is an observer.
Initially, students control and evaluate their own work, as well as the work of others. They identify
mistakes and omissions. They are looking for possible reasons for them. They consider their
weaknesses that need to be worked on, as well as the strengths that they need to continue to
develop. An evaluation follows, in which the results are discussed with the teacher. Errors are
analyzed and conclusions are drawn. The aim is to improve the activity of the learners and to
overcome mistakes already made.

In this way, the learners (according to 94% of the surveyed trainers and 89% of the trainees)
learn to discover and point out the problems, the reasons for the occurrence of some unforeseen
situation. They inform themselves, plan the necessary activities and make decisions, instead of
receiving ready-made knowledge and ready answers, without having to think and act. Realistic self-
esteem is formed.

Some interactive methods that are usually used in the work to activate the participants are:
brainstorming, mind-mapping, brainwriting, visualization. Suitable ideas for active learning and
creative interaction are: "buzzing" groups in which students gather in small groups/teams of 3-5
people and discuss, solve cases or answer questions. They develop topics, reports, projects, explore
situations, discuss various tasks, share, discuss, participate in role-playing games, trainings, skills
training. Trainers use a variety of strategies to support group discussions and test students'
understanding of new knowledge and skills learned. It is appropriate to use humor, to summarize
ideas, to discover new opportunities.

According to the survey respondents (79% teachers and 87% students), through interactive
learning, freedom of learning, of professional expression and active participation of students, the
work is more interesting, they have visibility on the development and innovations in the profession.
They become more interested and more observant. The motivation is greater and they want to
diversify the activities, to submit proposals and prepare innovative projects, to take on more and
more interesting challenges. All this predisposes them to creativity in a natural, casual way.

However, there are teachers (21%) who say that a significant proportion of learners cannot
work independently and find it difficult to navigate through the piles of information, they are also
unable to select appropriate facts and knowledge. The help of the group or a specific member is
usually used. In most cases, trainers are committed to helping and guiding the work process of
learners who are experiencing difficulties. According to the survey data, they are only 13%, but
according to the staff of educational institutions, they are much more.

It is necessary for the participants to be able to keep their attention on the set tasks; to have
will, to be purposeful; to understand, consider, implement their ideas, to complete the work started.
It is important to be flexible in the implementation of their plans and projects, to pursue their goals.
Also: to have the courage to take responsibility, to have skills for self-observation, self-motivation,
self-control. If they do not have one of these qualities, it develops during the learning process. They
need to develop a realistic concept and assessment of their own skills and needs. Learning provides
opportunities and prospects for successful professional realization.

Discussion

The described model is not universal. The use of interactive methods in adult vocational
education requires serious training of all participants. Organizing and conducting it takes time. It is
important to summarize and draw conclusions after each completed task. Participants have the
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opportunity to share their feelings, difficulties, to ask questions, to have support from and to rely on
the teacher's assistance.

The model is suitable for both training and diagnostics of the group and the various activities
and relationships between its members, for evaluation. The trainer needs to be motivated, dedicated
and focused in his work. This can contribute to the introduction of innovations, improving the work
of the group, gaining new knowledge and experience.

The question on teachers' education and development can be discussed. They should also
constantly expand the boundaries of their knowledge and creative ideas. Inexhaustible energy is
required to create successful learners and good future professionals.

There is a also a discussion about the regular education of workers, while employers are not
informing themselves and do not renew their knowledge. It is really important for graduates of
vocational education to be happy with and motivated to find a suitable workplace where to put their
skills into practice. Failure discourages them. Therefore, it is important that future employers have
the ability to assess and be able to discover the potential of their subordinates, use it and create
conditions in the work environment for the realization of acquired resources during training.

Conclusion

Support from trainers, moderation remains a necessity for all who want to increase their
competencies. Through the knowledge management system, each learner has the opportunity to
seek and share innovative solutions and achievements with others, to exchange their ideas, theses.
This helps to find the necessary information faster and acquire new knowledge and skills.

The use of interactive methods in the vocational education of adults is a prerequisite not
only for easier and more successful learning through action, but it also allows for the application of
what is learned in a real environment. At the same time, opportunities for interaction and self-
affirmation are provided. All this contributes to the personal and professional development and to
the successful labor and social realization of the people.
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Abstract. As we know, thermodynamic temperature measurements are one of the most
important parts of measurement theory. We can even say that temperature measurements are the
most common type of measurement in our daily lives. Thermocouple temperature measurements
differ from other temperature measuring devices in terms of accuracy and uniqueness. For this
reason, the mathematical modeling of errors in temperature measurements by thermocouples is an
important research work. During the research work, mathematical modeling of errors in temperature
measurements performed by thermocouples in the measurement process was performed and the
results were applied in production conditions.
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Before beginning to describe the relevant control equations during the research, it is
necessary to determine which of the statistical mechanics or continuous mechanics best
characterizes the steam flow. Since the selected experiments were performed at moderately low
pressures (approximately 100 — 700 Pa), the assumption of continuous mechanics and
thermodynamics may be violated.

The degree of vapor attenuation is determined by the dimensionless Knudsen number (K),
defined as the ratio of the molecular mean free path (A) to the characteristic length scale (Ic) of the
system. According to the values of the Knudsen number, gas flow is classified into four different
modes. The continuity assumption for K, <107 (continuity mode) is valid, and the flow can be
described using the Navier-Stokes equations with traditional sliding and isothermal boundary
conditions. For 102 <K, <10? (sliding flow mode), the dilution effects are significant and the
sliding and isothermal conditions are no longer valid for the surface. In this mode, the application of
the continuity hypothesis for the description of the gas flow can be extended, provided that the
sliding speed and the temperature jump are applied to the surface. In intermediate Knudsen
numbers, 10 <K, <10 (transition mode), rare effects predominate, and continuous assumptions (ie,
Navier-Stokes equations) do not apply. Molecular-molecular and molecular-wall interactions are
important in this range. The Boltzmann equation must be used and solved either by the direct
simulation Monte Carlo (DSMC) method or by the discrete speed method (DVM). Because these
methods were expensive in the early stages of the transition regime, extended Navier-Stokes
equations have also been used by many researchers. At Kn,>10 (free molecular mode),
intermolecular collisions are insignificant compared to surface-molecular collisions, and collisions
that do not take into account molecular interactions in the gas stream are described by the
Boltzmann equation. It should be noted that the flow of gas in any K, can be expressed by solving
the Boltzmann equation.

In this study, the maximum Knudsen number based on the diameter of the vacuum chamber
for experimental conditions is 8,6 x 10, which corresponds to the mode of continuity. However,
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the main interest in this study is not the selection of a length scale corresponding to the diameter of
the vacuum chamber for the flow near the thermocouple. To calculate the Knudsen number based
on thermocouple measurements, we assume that the flow around the thermocouple is similar to the
flow through a small sphere with diameter dp. Diyircayin diametrini xarakterik uzunlug kimi
gotiirmoakla, Knudsen sayimi hesablamaq miimkiindiir.

_ [my (M
k= 5 (é) )

where v is the ratio of the heat capacity of steam at constant pressure to the heat capacity of
steam at constant volume, and M, and Rep are Mach numbers and Reynolds numbers, which are
defined as follows.

U
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where U is the magnitude of the remote field velocity, R is the individual gas constant (R =
461,5 J / (kg K) for water vapor, T is the temperature, p is the density and p is the viscosity.

The physical properties of the node are taken as the average of Al and Cr.

Combining formulas 1-3 makes finding the Knudsen number easier.

K iy
" = od, N2RT (4)
The Knudsen numbers calculated based on the diameter of the roller for the selected
experiments vary in the range of 0,4 <K, <0,7 entering the early transition mode. The flow in this
mode cannot be considered as an absolutely continuous or free molecular flow. As Ky increases
from 0,1 to 10, the behavior of the vapor goes beyond the continuous flow and approaches the free
molecular flow. Since the calculated values are very close to the lower limit of the transition mode
(Kn = 0,1), it was observed that the degree of vapor dilution is still small. For this reason, control
equations (called the Navier-Stokes-Fourier equations) are used here for the sliding flow regime
(the relationship between the sliding speed and the temperature continuity at the solid-vapor
boundaries).

The Navier-Stokes-Fourier equations are used to describe the flow area and temperature
distribution in liquids. The maximum Mach number in the liquid phase, calculated using the
estimated velocity max in the liquid at the small flow inlet, is M =~ 10, Therefore, the fluid flow is
considered to be incompressible and has an equation of continuity.

Vuk=0 (5)

where u is the velocity vector and the L symbol above indicates the fluid. Although the
maximum Mach number in the steam flow (using 2) is small (M = 2 x 1073, the steam flow may
not be compressed because the change in density in the steam is 49 % under certain experimental
conditions. Thus, the equation of continuity in steam receiving a compressive flow at steady state is
expressed as follows:

V-(p'u) =0 (6)
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where the line mark on V indicates steam. Based on the above arguments, we can write the
equations of impulse transmission in liquid and vapor as follows:

ph(ut - V)ul = V- [-PI+ pt(Vub + (Vul)™)] + plg (7)
pVV-uV=V- [—PI + V(WY + (Vu)r) — g W v-uI| +pYg (®)

where P is the pressure, | is the identity matrix, and g is the acceleration of release.
Equations 7 and 8 mentioned above were obtained for laminar flow of viscous fluid. To test the
validity of the laminar hypothesis, the Navier-Stokes equations used the ratio of inertial conditions
to viscous conditions to calculate the local Reynolds number (Re) in each computational element,
everywhere in the liquid and vapor.

Conclusion:

The study found that Re is always less than 0,018 in liquid and less than 0,023 in vapor.
Therefore, viscous conditions predominate in the flows of both phases, and the hypothesis of
laminar flow is valid here. It should be noted that the number Re can also be calculated using the
diameter of the thermocouple junction as a characteristic length. Based on this hypothesis, the
maximum values of Re were also calculated and found to be 7 x 107 in liquid and 5 x 10~ in vapor,
which confirms that the flow in liquids is laminar.
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Turbidity resistance is one of the main indicators that determines the safety of wine within
the expiration date, so it is important to be able to properly assess it and own various methods for
determining it. Evaluation of turbidity resistance is carried out using tests that provoke and
stimulate the occurrence of turbidity and / or sediment. For example, to assess biochemical
opacities, oxidase cass propensity tests are performed. If the nature of turbidity is physicochemical,
then the tendency to colloidal, metallic and crystalline opacities is determined [1].

One of the main tests is to determine the tendency to irreversible colloidal opacities, which
are typical for white table and champagne wine materials, as well as wines. Irreversible colloidal
opacities are due to the presence in the wine material of a complex of biopolymers consisting of
proteins, phenolic substances, polysaccharides and iron ions. The method for determining
irreversible colloidal opacities is based on external influences of a chemical and physical nature,
accelerating the processes of coagulation and sedimentation of protein substances and their
complexes. Determination of the turbidity resistance is carried out at the stage of blending wine
materials, and the end result is the choice of a scheme for processing wine material [2].

Thus, the purpose of this work was to determine the opacity resistance of grape wines and
wine materials by a quantitative method.

Materials and research methods. The object of the study were three samples of the blend,
consisting of different wine materials (table 1). Tests to assess the turbidity resistance were carried
out in the physical and chemical laboratory of JSC «Minsk Sparkling Wines Plant». Before
conducting laboratory tests to determine the tendency to colloidal opacities, a trial processing of
wine materials was carried out in the production workshop of the plant, which included the addition
of gluing agents in a certain ratio, namely: bentonite and fish glue. After processing, laboratory tests
were carried out to establish the optimal ratio of bentonite and fish glue, ensuring the absence of
turbidity throughout the entire shelf life.

Table 1 - Characteristics of the objects of study

Sample No. Composition of wine material
1 Raw Pinot, Raw Riesling, Natural White Processed Sauvignon, Natural
White Processed Chardonnay, Raw Bianca
2 Raw Pinot, Natural White Processed Chardonnay, Raw Chardonnay, Raw
Bianca
3 Raw Pinot, Raw Chardonnay, Raw Bianca

The ratios of bentonite and fish glue used in the experiment to select their optimal ratio
based on the results of determining the turbidity resistance are presented in Table 2.
Table 2 — Concentrations of using agents

Substance Concentration, g/dm3
Bentonite 0,2 0,2 0,4 0,4 0,6 0,6 0,8 0,8
Fish glue 0,1 0,2 0,1 0,2 0,1 0,2 0,1 0,2

Preparation for testing of wine material treated in different proportions with bentonite and
fish glue (table 2) consisted of the following: filtration; adding a saturated (25%) alcohol solution of
tannin; heating in a boiling bath and cooling. At the same time, the control sample was only filtered.
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The test consisted of comparing the transparency of experimental and control samples by visual and
quantitative methods.

To determine the turbidity resistance by a visual method, the transparency of all
experimental and control tubes was evaluated, choosing the most transparent sample of wine
material. The ratio of gluing agents, which is contained in the selected test tube, was considered
optimal to ensure the turbidity resistance of the blend. The test was carried out by specialists from
the production laboratory of the plant, who have the status of selected testers according to 1SO
8586:2012 [3].

To quantify the turbidity resistance, a turbidity meter was used, which makes it possible to
obtain numerical values of the turbidity index. The principle of operation of the device is based on
the determination of the opacities value using the primary signal of the nephelometric detector (90°)
and the signal of the transmitted scattered light detector. Turbidity measurement was carried out in
all test samples. The control sample was an experimental tube, selected according to the results of
visual evaluation as the most transparent. The obtained numerical values of the turbidity of the test
samples were compared with the values of the opacity of the control sample, i.e. turbidity resistant
wine material.

Results and discussion. The results of testing the objects of study by the visual method are
shown in Table 3 and indicate that in order to ensure the turbidity resistance of the blend samples
we studied, 2 or 4 parts of bentonite must be used for 1 part of fish glue.

Table 3 — The results of choosing the optimal ratio of gluing agents to ensure the turbidity
resistance of the objects study

Sample No. 1 2 3

Selected concentrations of gluing agents 0,4:0,1 0,2:0,1 0,4:0,1
(bentonite: fish glue), g/dm?®

The results of measuring the turbidity indicators of the experimental and control samples
indicated the following. The turbidity values of the three control (turbidity resistant) wine materials
were equal to: 1.2 FTU (sample No. 1); 1.6 FTU (sample No. 2); 1.8 FTU (sample No. 3). Based on
these data, in comparison with the turbidity values of other experimental tubes, we concluded that
the maximum value of the turbidity index cannot be more than 1.8 FTU for turbidity resistant wine
materials.

Thus, the results obtained allow us to conclude that to determine the turbidity resistance of
wine materials, it is possible to use an instrumental method for determining turbidity using a
turbidity meter, provided that there is a sample of wine (wine material) with the proven turbidity
resistance as a standard.
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The Karabakh region is an area with an older history, unlike not only Azerbaijan, but also
many regions of the world. Namely, the Karabakh region is rich in its history, material and cultural
monuments, rich literature, art and music culture. The national leader knew the history, culture and
art of Karabakh perfectly and sang it with great enthusiasm everywhere. On the recommendation of
the national leader, a documentary film was made about the Azykh cave in the Khojavend region,
one of the oldest human settlements in the world, and this film was shown at the Days of
Azerbaijani Culture in various countries around the world. In the rapidly developing city of Shusha,
187 historical monuments of national importance were registered and all of them were overhauled.
The participation of students of the history faculty of the Azerbaijan State University in
archeological expeditions in the Azykh cave, the close contact of young people from other regions
of the country with the local population, their communication strengthened their ties to Nagorno-
Karabakh.

The beautiful nature, climate and richness of natural resources of Karabakh also had a great
influence on the artistic thinking and creativity of Karabakh. One of the most important places in
the rich source of creativity of the people of Karabakh is occupied by folk arts associated with his
life and daily life. Naturally, the everyday life, aesthetic taste, in short, the national image and
identity of the Karabakh people would be especially vivid in this type of art. It is no coincidence
that in the richest museums of the world you can find many beautiful examples of Azerbaijani folk
art in the example of Karabakh folk art. Looking at the rich museum collections of Victoria and
Albert in London, the Louvre in Paris, the Metropolitan of Washington, Vienna, Rome, Berlin,
Istanbul, Tehran, Cairo, you can see the works of art created by the skilled hands of Karabakh
masters.

There is a great and rich history of Karabakh folk art, which was created due to the work of
Karabakh people and is widely used in the life and life of the region. The utensils, weapons and
ornaments found in Karabakh are not only a historical fact, but also a valuable source of
information about the mastery of the artist who created it. Among the metal artifacts are those that
we can get acquainted with the customs, religious beliefs, and even clothing of the people of that
time. The historical, ethnographic and artistic features of Karabakh folk art are reflected in clothes.
This feature manifests itself both in clothing of a certain shape and its decorations, as well as in
artistic embroidery, weaving and knitting.

The discovery of a large number of ancient material culture samples through archeological
excavations allowed to study the history of material and spiritual culture of Karabakh. It is no
coincidence that this region, which belongs to the people of Azerbaijan with an ancient and rich
history, has been accepted with interest by a number of scholars around the world, as well as
adventurers who want to fake the history of this great land. Every archeological material found in
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Karabakh, in other words, all the large and small objects that are an example of material culture -
construction materials, household items, tableware, ornaments, each in terms of its own production,
as well as , is an embodiment of the characteristics, level and development of the ancient culture,
which has a place in the life of the Karabakh people in terms of carving patterns. Various paintings
on household appliances and jewelry made of copper, bronze and gold prove the existence of fine
arts in Karabakh in ancient times. Carpets woven at different times in the Karabakh carpet-weaving
school of Azerbaijan still fascinate people with their beauty. Many of them are preserved in world-
famous museums.

The Karabakh region, which has a rich cultural heritage, is also known as a land of music
and mugam. Karabakh music has centuries-old traditions, enriching the treasury of Azerbaijani
musical culture with its unique pearls. Mughams, folk songs, dances and ashugs have a special
place in the music of Karabakh. It is no coincidence that the cornerstone of Karabakh national
music, its foundation is mughams. Literary works created by Karabakh literary figures have a
special place in the treasury of Azerbaijani culture. Carpets woven at different times in the
Karabakh carpet-weaving school still fascinate people with their beauty. Many of them are
preserved in world-famous museums. The roots of theatrical art in Karabakh are connected with the
activities, life, festivities and wedding traditions of the people, as well as their worldview. Elements
of performances in ceremonies, rituals and games played an important role in the establishment of
an independent folk theater. The Karabakh People's Theater had a realistic character and was
connected with the working class. The repertoire of the People's Theater consisted of small
performances with a certain ethical content. People's theater played an important role in the
formation of the Karabakh professional theater. Due to this, starting from the 19th century, a
professional theater was established first in Shusha and then in Agdam and operated very
effectively.

The rich iron ore deposits of Karabakh have played an important role in the formation of the
art of blacksmithing on the basis of local raw materials since ancient times. Pottery is one of the
oldest fields of handicraft production in Karabakh and has remained important to this day. Experts
attribute the emergence of this field of art to the Neolithic period. Karabakh cuisine is a major part
of Azerbaijani cuisine, with distinctive dishes such as Karabakh cake and Barda bread.

The results of archeological excavations in the area have shown that the ancient people who
lived in Karabakh have created numerous cultural works throughout history, and one of them is
architecture. The traditions of Karabakh fine arts, which have their roots in ancient times, have
accumulated the artistic experience of several generations. There are rock paintings in Kalbajar,
Aghdam, Lachin regions, richly decorated labor tools and household items, carpet weaving, jewelry,
etc., which are unique in their beauty and color. includes. It is also impossible not to remember the
architectural monuments - mosques, mausoleums, palaces, churches, temples and tile patterns,
which are distinguished by their elegance and elegance. All this has created a unique "gene pool™ of
the artistic culture of the Azerbaijani people, formed its rich heritage. This heritage has been
enriched by new trends since the middle of the 19th century. Talented brush masters Mir Movsum
Navvab, poet and artist Khurshudbanu Natavan and many others were the main representatives of
this period. Due to its richness and uniqueness, Karabakh culture has been and will be a leading and
integral part of Azerbaijani culture.

Look at the culture of Karabakh, not only in Azerbaijan, but in the world. His greatest
contribution is the Azykh cave in the Khojavend region. From 1960 to 1987, archeological
excavations at the southern entrance to the multi-layered Azykh Paleolithic Camp and in the first
hall revealed the presence of rich stratigraphy in the sediments of the Azykh Cave. Azykh cave is
located in the Guruchay gorge of Karabakh, 3 km from the river, 200-250 meters above the modern
bed of the Guruchay. The cave is located between the villages of Azykh and Salaket and is located
at an altitude of 950 meters above sea level. Azykh Cave is the largest karst cave in the Caucasus.
The cave consists of 5 halls, 230 m long, with small exits and a karst well with a length of 600 m.

Archaeological excavations in the Azykh cave were carried out at both entrances to the
camp. No artefacts were found during archeological excavations at the northern entrance to the
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camp. The total thickness of sediment in the northern part of the cave was from 0.5 m to 1.2 m.
During the complex archeological excavations carried out in the entrance road and in the first hall,
the total thickness of the sediment was determined to be 14 m. The thickness of the sediment from
the 8th sg.m to the 27th sq.m of the southern entrance road of the Azykh Paleolithic camp was
recorded to be 13-14 m. However, starting from the 17th square meter, the thickness of the
sediments in the camp begins to decrease as it enters the cave. This fact was recorded during
archeological excavations in the Azykh Paleolithic camp in 1973-1976. During the complex
researches carried out under the leadership of MM Huseynov, the number of archeological and
paleontological finds in the southern entrance road and the first hall of the Azykh Paleolithic camp
is in the hundreds of thousands. The stratigraphic landscape of the sediment in this area is very rich.
Archaeological strata identified during archeological excavations in the multi-layered Azykh
Paleolithic Camp from 1960 to 1987 were analyzed on the basis of annual reports and published
works on the stratigraphy of the Azykh camp.

During archeological excavations carried out in 1960-1986 in the multi-layered Azykh
Paleolithic camp, 10 layers were recorded and studied. The total thickness of the archeological
strata recorded in the Azykh Paleolithic Camp, which has the richest stratigraphy in the Middle East
and the Caucasus, is 14 m. , located at an altitude of 100 - 120 meters above the modern bed of the
river. In 1960, a Paleolithic archeological expedition led by Mammadali Huseynov began
excavations in the Azykh cave. The excavations, which began in 1960 in the Azykh cave, continued
in two stages until 1985. The first phase of archeological excavations covered the years 1960-1973.
At this stage, during archeological excavations, 6 cultural strata were recorded in the sediments of
the Azykh Paleolithic camp. Archaeological excavations in the first and second layers of the camp
have uncovered remnants of the Middle Ages, Bronze and Eneolithic periods. In June 1968, a
Paleolithic archeological expedition led by MM Huseynov discovered an ancient human lower jaw
along with stone products and animal bones in the third layer of the 5th layer of the Azykh camp.
The jawbone is 350-400 thousand years old. The ancient man to whom the jawbone belongs is
called "Azykhantrop” (Azykh man). In addition to the jawbone, tools, fauna and hearth remains
were found in the Azykh cave.

Studies have shown that the first items made by Azykh residents consisted of rough chisels,
digging and drilling tools made of various stone fragments.

Thanks to our 44-day victorious war, one of the ancient monuments liberated from
occupation by our Glorious Army together with our lands was Azykh Cave in Khojavend region.
About a week after the November 10 tripartite agreement, the Azerbaijani military inspected a
house in the liberated village of Azykh in the Khojavend region and found boxes containing
"Azykh" and archeological material. The military unit command immediately informed the Institute
of Archeology and Ethnography. In turn, the enterprise informed the State Security Service and the
leadership of ANAS. Taking into account that the information is about an important archeological
site of historical and strategic importance, Azad Zeynalov, an employee of the institute, Doctor of
Philosophy in History, was sent to Azikh village together with a representative of the State Security
Committee. The Azykh Cave, a primitive Paleolithic human camp, is packed with illegal
archeological excavations carried out by scientists from Armenia and other countries. Most of them
are the remains of ancient fauna. These finds in about 90 plastic boxes were brought to Baku in the
evening of November 23 and placed in the Archaeological Fund of the institute ...

The visit of President, Supreme Commander-in-Chief llham Aliyev and his family members
to the liberated Khojavend region, Azikh Cave and his speech in front of this ancient archeological
monument of international importance in Azerbaijan further highlighted the issue of in-depth study
of this object. Based on the fact that the remains of material culture found in the Stone Age camps
of Azerbaijan are invaluable archeological sources for studying the history of human civilization,
scientists from France, Italy, Spain, Russia, Azerbaijan and Georgia developed the International
INTAS-2000 program in 2001. The program was approved at an international scientific conference
in Totavel, France in July 2001. In accordance with this program, AG Jafarov made scientific
reports on the material cultural remains of the Paleolithic camps of Azerbaijan at the French
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Institute of Human Paleoanthology and the European Center for Archaeological Research.
Archaeological and paleoanthological finds of the Azykh, Taglar and other Paleolithic camps were
commented on in the reports, and the remains of the azykhantrop jawbone were the oldest
paleoanthropological finds in the Caucasus and the Middle East.

From September 7 to October 1, 2002, in accordance with the International INTAS-2000
program, 22 prominent scientists from European countries, including Professor Henry de Lumley,
came to Baku and found material found in the multi-layered Azykh, Taglar, Gazma and other
camps. They got acquainted with the cultural remains and unanimously noted that these findings are
of exceptional scientific importance for the world sciences of archeology, paleontology and
paleoanthropology.

An international team of researchers from England, Spain, Ireland and Armenia led by
Yolanda Fernandez-Jalvo of the National Museum of Natural Sciences in Madrid, Spain, and Levon
Episcopian of the Institute of Molecular Biology of the Armenian National Academy of Sciences in
the Azykh Cave since 2001. Research work has begun under This research was conducted under the
auspices of the unrecognized "Nagorno-Karabakh Republic". The excavations revealed the oldest
cave bear bone, stone tools and industrial waste in Europe, which is 300,000 years old. The
excavations lasted for a month, nine years, and all the material culture samples were taken to
London for study. As a result of the research, a collection of articles about Azykh Cave was
published in 2010.

The first volume of the six-volume publication "Azerbaijan Archeology"” of the Institute of
Archeology and Ethnography of the Azerbaijan National Academy of Sciences states that "as a
result of long-term archeological excavations carried out by Azerbaijani scientists in the Azykh
Paleolithic camp, At the same time, exploration should be considered the greatest crime against
humanity. Perhaps in 100 years a new method of scientific research will emerge, using the
sediments of the Azykh camp. Therefore, excavations there are now considered the greatest
provocation against human civilization. Secondly, 100,000 artefacts found during archeological
excavations in Azykh are kept in Baku and any scientist can get acquainted with them. "

The tools of the Guruchay culture found in layers VII-X of the multi-layered ancient human
camp are close to the Olduvai cultural complex of East Africa. However, there are differences in the
technical preparation and typology of tools of the lowest strata of the Azykh camp, which led to the
identification of a new archeological culture on the basis of scientific materials of the VII-X strata.
As a result of complex scientific research carried out in the Azykh camp, it was determined that the
Guruchay culture began 2-2.5 million years ago and ended 700,000 years ago. As a result of
scientific researches carried out by AG Jafarov together with European scientists in 2001-2005, it
was determined that the Guruchay archeological culture began 2.5 million years ago and primitive
people settled in the Azykh camp from that date. At the same time, archeological sources prove that
the first stage of the formation of the primitive community in the territory of Azerbaijan dates back
to the period of Guruchay archeological culture. Undoubtedly, all this culture proves that Azerbaijan
as a whole is one of the first centers of civilization in the world, but also an integral part of world
culture.
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Abstract. The need to mitigate climate change cannot be more emphasized, which arises, as
a result of increases in CO2 emissions due to anthropogenic activities. Given the current world
energy problems of high fossil fuel consumption which plays a pivotal role in the greenhouse effect,
Jatropha curcas biodiesel has been considered a potential alternative source of clean energy
(biodiesel is carbon neutral). However, the ability of Jatropha curcas, as a candidate source of
alternative of clean energy, to grow in marginal and dry soils, has been poorly elucidated. This
study, therefore aimed at investigating whether Jatropha curcas leaves could switch from carrying
out Cs photosynthetic pathway to Crassulacean Acid Metabolism (CAM) as a strategy to improve
its water deficit tolerance. Thirty-five-day-old Jatropha curcas accessions, from three different
climatic zones of Botswana, viz., Mmadinare (Central zone), Thamaga (Southern zone) and Maun
(Northern zone), were subjected to water stress, by with-holding irrigation with half-strength
Hoagland culture solution. Net photosynthetic rate, transpiration and stomatal conductance were
measured at weekly intervals. The leaf pH was measured to determine whether there was a decrease
in pH (leaf acidification) of the leaves during the night, when the plants experienced water deficit
stress. All the accessions exhibited marked reduction in all the measured photosynthetic
characteristics when experience water deficit stress. However, a measurable CO> uptake was carried
out by leaves of all the accessions, in the wake of marked decreases in stomatal conductance. There
is evidence to suggest that when exposed to water stress J. curcas accessions switch from Cs mode
of photosynthesis to CAM photosynthetic pathway. This is attested to by the slightly low leaf pH at
night. Thamaga accession exhibited an earlier stomatal closure than the other two accessions. This
resulted in Thamaga accession displaying a slightly lower dry weight than both Mmadinare and
Maun accessions. It could be concluded that Jatropha curcas appeared to tolerate water deficit
stress due to its ability of switching from Cs photosynthetic pathway to the CAM photosynthetic
pathway, but with a cost to biomass accumulation, as demonstrated by slightly more reduced CO>
assimilation by Thamaga accession, than the other two accessions.

Keywords: Jatropha curcas, biodiesel, Crassulacean Acid Metabolism, net photosynthetic
rate, stomatal conductan

1.1 Introduction

There has been a gradual increase in fossil fuel consumption as a result of increased use of
transportation and industrialization [1, 2]. This increase is in proportion to the rise in atmospheric
carbon dioxide. Due to these challenges, reducing the consumption of fossil fuels in order to
diminish carbon dioxide emissions has become a crucial countermeasure for global warming or the
greenhouse effect. Thus far, the most promising route has been biofuel production [3].
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Jatropha curcas is the most promising source of oil that can be used in biofuel production.
Jatropha curcas seeds produce 35% oil which can be easily converted to biodiesel. It should be
noted that biodiesel is carbon neutral as opposed to fossil fuel, which when burnt, releases net CO»
into the atmosphere.

Photosynthesis is one of the processes that is most affected by water deficit stress due to a
reduction in stomatal conductance, as of the initial responses to water deficit [4, 5]. This reduction
in stomatal conductance invariably leads to reduction in photosynthetic activity as a result of the
limitation of CO> uptake (i.e., in CO2 assimilation) [6].

A high water use efficiency (WUE), is a strategy that plants adopt under water deficit and an
important characteristic of plant response to an arid environment [7]. One of the strategies of
increasing WUE is the ability of a plant species to switch from C3to CAM photosynthetic pathway,
which is common in plant inhabiting arid environments [8].

Jatropha curcas is a Cs plant, but due to its resilience to drought stress [9], there has been
speculation that it could alternate between C3z and CAM). CAM s characterized by the nocturnal
uptake of CO2, followed by the storage of CO. as malic acid in the vacuoles of chloroplast-
containing cells. However, experimental evidence to back up this claim, for it to switch from Cs to
CAM has not been elucidated [10].

The aim of the study was in two-fold: (i) to assess photosynthetic characteristic responses of
various Jatropha curcas accessions and (ii) to evaluate its ability to switch from carrying out Cs
photosynthetic pathway to CAM pathway, under water deficit stress.

1.2 Methods and materials

1.2.1 Experimental setup

Three Jatropha curcas seeds were collected from the North (Maun [19°58’S, 23°25’E]),
South (Thamaga [24°40°S, 25°32°E]) and Central regions (Mmadinare [21°56’S, 27°37’E]) of
Botswana. The seeds were germinated in Petri dishes at 25°C. After emergence, the seedlings were
transplanted to pots, filled with potting soil, with each pot containing one plant. The plants were
raised in a greenhouse at 27°C and relative humidity of 65-70% (Envirowatch model, South Africa)
and irrigated with half-strength Hoagland culture solution. When the plants were 35 days old, they
were separated into the control and water deficit stressed sets. Water deficit stress was imposed by
withholding irrigation with half-strength Hoagland culture solution [11].

The control, plants were irrigated with half-strength Hoagland culture solution, in alternate
days. Water-stressed plants were re-watered after 15 weeks. The plants were rehydrated (i.e., re-
irrigated with half-strength Hoagland culture solution) for 5 weeks.

1.2.2 Gas exchange measurements

Photosynthetic rate (umol m s?), stomatal conductance (mmol ms1) and the transpiration
rate (mmol H,O m st) were measured simultaneously with a portable photosynthetic system gas
analyzer (LICOR-6400X, Bioscientific Ltd). These measurements were carried out at weekly
intervals on fully expanded leaves [12].

1.2.3 Water use efficiency (WUE)

Water use efficiency (WUE) (umol CO, mmol H,0?) was calculated using the following
formula [13]:

WUE = Photosynthetic rate (umol CO, m~2 s™1)
~ transpiration rate (mmol H,0/m=2s-1)

1.2.4 Leaf acidification determination

At 49 days of exposure to water deficit stress (when all the accessions had displayed a
marked decrease in relative water content), two fully expanded leaves were boiled in 50% ethanol
for 15 minutes. Water was added to maintain the initial extraction volume and boiling continued
again for 15 minutes. After cooling to room temperature, the pH of the extracts was measured using
a pH meter (EUTECH Instruments, pH 700), where the probe was inserted into the extracted
sample and measurement taken [8].
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1.2.5 Total dry weight

Dry weight (g) was determined after drying plant material (roots and shoot, separately) at
70°C, until a constant weight was attained [14].

1.2.6 Experimental design and statistical analysis

The experiment was completely randomized, designed with five replications. ANOVA was
used to determine the effects of water deficit stress treatments. All statistical analyses were
performed using STATAL0.

1.3 Results

Thamaga accession exhibited an earlier decrease in net photosynthesis after 35 days of
exposure to water stress (DOE), while Maun and Mmadinare accessions displayed a decline after 42
and 49 DOE, respectively (Figure 1). At the point of resumption of watering (112 DOE), Maun and
Mmadinare accessions exhibited slightly higher values of net photosynthesis than Thamaga
accession. Upon re-watering at 112 DOE, Mmadinare accession displayed the quickest recovery of
CO- uptake, followed by Maun and then Thamaga accessions. It should be noted that Mmadinare
accession, also exhibited the highest recovery value of net photosynthesis, followed by Maun and
Thamaga displayed the lowest value.

Thamaga accession showed a stomatal conductance reduction after 28 days of exposure to
water stress (DOE) while, Maun and Mmadinare accessions exhibited decrease in stomatal
conductance after 35 DOE (Figure 2). Maun and Mmadinare accessions exhibited full recovery of
stomatal conductance compared to Thamaga accession on completion of rehydration.

When exposed to water stress, Thamaga accession displayed a decrease in transpiration rate
after 28 days of exposure to water stress (DOE) while, Maun and Mmadinare accessions displayed a
decrease in transpiration rate after 35 DOE (Figure 3). All the three accessions reached their lowest
transpiration rate after 112 DOE, with Thamaga accessions, exhibiting the lowest value. Mmadinare
and Maun accessions exhibited more rapid recovery in stomatal conductance than Thamaga
accession, immediately after resumption of re-watering.

On the 49" day of exposure to water stress, Thamaga accession displayed the lowest pH of
4.94 during nighttime compared to Maun accession and Mmadinare accessions, which displayed pH
of 5.64 and 5.34, respectively (Figure 4).

Thamaga accession showed an increase in WUE after 35 days of exposure to water stress
(DOE) while Maun accession displayed an increase at 7 DOE (Figure 5). Mmadinare accession
showed an increase only after 70 DOE. Just before re-watering (at 112 days of exposure to water
stress), Thamaga accession showed the highest WUE, followed by Mmadinare accession while
Maun exhibited the lowest WUE.

When subjected to water stress, the three accessions exhibited more-or -less the same dry
weight (Figure 6). Mmadinare accession displayed a slightly higher mass of 3.00g followed by
Maun accession (2.80g) and lastly Thamaga accession (2.74g). There was a marked difference
between the control and water stressed plants for each accession.

1.4 Discussion

The decrease in net photosynthetic rate (Figure 1) exhibited by all accessions, when
experienced water deficit stress can be attributed to reduction in stomatal conductance (Figure 2)
and decrease in transpiration rate (Figure 3). Interestingly, the reduction in stomatal conductance
occurred, without marked decrease in net photosynthesis rate (Figure 1). This suggested that even
though the stomata was closed, there was carbon dioxide fixation still taking place, presumably
during the night, when the stomata opened. There is evidence to suggest that when exposed to water
stress, all the three accession leaves switched from carrying out Cz mode of photosynthesis to that
of Crassulacean Acid Metabolism (CAM), as a strategy for survival. The switch from Cs
photosynthetic pathway to that of Crassulacean acid metabolism (CAM) was demonstrated by the
decrease in leaf pH (Figure 4)of the water-stressed plants at night. These results were
consistent with those of Winter and Holtum [8] whereby nocturnal acidification of the Jatropha
curcas leaf extracts in water-stressed plants was high in comparison to that of the control plants.
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Thamaga accession displayed higher WUE (Figure 5) than Mmadinare and Maun accessions
under water deficit stress conditions. The fact that Thamaga accession was the first to switch from
Cz to CAM photosynthesis pathway, resulted in lowest dry weight (Figure 6). CAM species have
been reported to have the highest WUE than Cs and C4 plants [15]. According to Cushman and
Borman [16], rapid and reversible switching between Cz photosynthesis and CAM can occur within
24 hours in response to environmental changes so drought can induce CAM photosynthesis in
facultative species [17]. Similar results have been found in C. minor, where CAM was considered
useful in the water conservation of the plant during the dry season [18].

1.5 Conclusion

It could be concluded that Jatropha curcas appeared to tolerate water stress due to its
increased water use efficiency which appeared to be as a result of switching from Cs photosynthetic
pathway to the CAM photosynthetic pathway in water deficit-stressed plants. The C3-CAM switch
appeared to be more pronounced in Thamaga accession than in Mmadinare and Maun accessions
which consequently resulted in Thamaga accession’s slightly lower total dry weight.
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Fig. 1. Effect of water stress on Net photosynthesis (An) for three Jatropha curcas accessions;

Mmadinare (MAD), Thamaga (TH) and Maun (MAU). WS denotes water-stressed and WW

denotes Control. Bars represent standard error of means (n=5). Arrow indicates 112 days of
exposure (DOE), the beginning of re-watering.
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One of the most popular social media applications in the world - TikTok can be not only a
source of fun. Even though profound studies have suggested that utilizing social media for language
teaching can have positive effects on learning performance. This paper aims to show how a TikTok
application can become a useful toll in your English classes. Also it gives brief SWOT analyses on
an application.

The raising amount of TikTokers who teaches everything based on their background
knowledge has positive influence on people who watch their videos. Especially videos where
people can see new words and the usage of them, for example, a video that shows people do
something while mention what they do can be called as verb. One of the problem why people have
difficulties in understanding English language, is that they do not understand the meaning. Such
videos solve this problem. By improving various vocabularies they are easy to understand what they
read, speak, and listen.

Let’s give a brief SWOT analysis of TikTok. We can mentioned such strengths of TikTok:

- Leading Place. According to the last survey, more than 1.1 billion people worldwide use
TicTok. Approximately 60% of them are young people who can be characterized as generation Gen
Z. The social net leads its business in over 154 countries across the globe.

- Teamwork Culture. The most important thing to know about TicTok, it popularizes and
promotes group activities and teamwork tasks. Such activities include different challenges, comedy,
dancing, funny videos, etc. and involve friends, family, and acquaintances into environment of
solitude and monotony.

- Safety and Privacy. The policy of TicTok says, that if you are not a follower of a content
creator, you could not send a private message.

- Free tools. In the past, when you created video, you needed special equipment and
professional programs. Sometimes such programs cost a lot. TicTock provides you with necessary
professional software for free. Moreover, such software convenient, user friendly and simple to use.

- User-friendly. TicTock is simply, easy and comfortable social net. You don’t need any
special equipment or skills to use it or make your own videos. It is also not necessary to filter the
video which you want to see in your account. The platform uses your likes and chooses relevant
videos.

Weaknesses of TikTok.

- Time Consuming. Statistics shows that nearly 83% of young people, who use TicTock,
start to create their own videos. It is rather big amount to make the conclusion that the platform
encourages young people to get involved in video-making activities. But we can say that they spend
their time, efforts and enthusiasm in such activity. There are very few of them who would earn a
living out of it.

- Addiction. Different surveys show that ordinary TikTok user spends from 52 to 80 minutes
a day on the platform, depending on the user’ age. Younger users log to the platform approximately
8 times daily. Such figures show that the platform is a sort of addiction and a thief of time and
attention.
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- Improper audio content. The platform doesn’t censor audio background for videos.
Sometimes such music contains promoting the trend of nudity, drugs, crude humor, and cruel values
that are unacceptable for any civilized society. It may be dangerous for young minds.

- Editing difficulties. Previously it was mentioned that platform is user-friendly, but for
those users who wants to became more advanced it is not so. They have to spend a lot of time
watching different tutorials and educating videos. Those users who hasn’t enough time and skills
for video editing may feel disappointment about their videos.

Opportunities for TikTok.

- Technical Skills. TikTok users have wide range of professional editing tools. Young
generation is common with the usage of new technologies and video sharing. It is very helpful for
young people to be technically educated in modern world of high technology. Moreover, some of
them could earn money on this skills in future.

- Cooperation. Due to the platform creators could keep in touch all over the world. If a
young person is an active user of TikTok, his or her videos go viral, then he or she will be
noticeable in this society. He or she could get a chance of making the platform your source of
livelihood.

- Marketing. TikTok replaces common ways of promotion and marketing in financial
market. Many top-ranking users of TikTok become influencers and promoters for new goods and
services. More and more companies, organizations and establishments start to use the platform.

- Charity. TikTok helps to raise money for different charity issues. The platform makes the
process faster and easier due to large auditory and different challenges.

Threats to TikTok.

- Competition. TikTok has a wide list of competitors (Facebook, Instagram, Snapchat, etc.)
in the same field.

Using TikTok as the media for learning language can be considered nowadays. Students
expressed positive impact of English material contents that increase their vocabulary by watching
those videos.
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Current trends make it possible to revise the strategy and methods of management and
change it in accordance with the principles of the "green economy”, the Global Sustainable
Development Goals. In particular, many scientific and applied works are devoted to the concept of
lean manufacturing, whose approaches are recommended to mitigate uncertainty, reduce costs and
increase productivity [1].

The green economy is also an alternative vision of growth and development; one that can
lead to economic development and the improvement of people’s lives in a manner that is consistent
with improved environmental and social well-being.

The concept of a green economy [2] has gained traction in international, regional and
national policy circles: first as a response to the financial crisis, but also as an engine of growth and
development. It is an operational policy agenda to achieve measurable progress in the environment-
economy nexus [3], as a "pillar" of sustainable development, leading to a transition to low-carbon
green economies. To date, the concepts and frameworks of the green economy have influenced the
discourses and policies of many countries. These include the UK, France and China with a strong
focus on growth [4], a number of countries in Africa (e.g. Rwanda, Morocco, Ethiopia, Senegal and
South Africa) with a focus on its ability to deliver transformations that current development
paradigms are highly pollution (United Nations Environment Program 2015) (UNEP), and perhaps
with greater links to socio-economic issues and sustainability in the Asia-Pacific region (United
Nations Economic and Social Commission for Asia and the Pacific, etc. 2012) (UNESCOP). In
terms of scale, the green economy is becoming a significant part of the global economy; revised
estimates of global investment in clean energy alone in 2015 suggest a figure of $348.5 billion
(Bloomberg New Energy Finance 2016) (BNEF), with global investment for the period up to 2040
amounting to $7.8 trillion. dollars (BNEF 2016).

The challenges associated with measuring the green economy could be partly overcome with
a transactional data approach, a data collection technique with certain characteristics of "big
data"[5] that triangulates and cross-checks data from many sources. In work [6] has sparked an
important debate about how to define and measure a green economy, particularly in the US, and the
implications of this for better evaluating green economy and green economy applications. work
places. The study presents a new, broader definition of the green economy, including estimates of
both sales and employment data. We also found that green growth has a positive effect on economic
growth and mediates the positive effect between sustainable technology transfer and sustainable
innovation and economic growth.

According to these international methodological standards, the OECD Oslo Guide [7]
defines four types of innovation: product, process, marketing, organizational. These innovations
may be new to the firm/institution, to the market/sector, or to the whole society. It should be noted
that the implementation of many structural changes based on innovative actions in most states is
carried out on the basis of small and medium-sized companies. Accordingly, in our opinion, it
would be appropriate to conduct research using correlation-regression analysis to determine the
possible impact of individual indicators of innovation in small and medium-sized enterprises (table
1) on the selected indicators of sustainable development.
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We propose to include such key indicators: the environmental component - an indicator of
greenhouse gas emissions, the social component - the human development index, the economic

component - the energy intensity of GDP.
Table 1. A list of indicators according to type of innovations

Type Indicator 1 Indicator 2 Indicator 3
of innovation

Product Innovation-active firms Product innovative firms with | Product innovative firms
(product/process or innovations that were new to operating in
ongoing/abandoned or the firm's market, as a international markets, as
organisational/marketing), | percentage of total firms a percentage of total
as a percentage of total product innovative firms
firms

Process Process innovative firms Firms that applied for patents, | R&D expenditure as
(regardless of any other as a percentage of total firms percentage of total
type of innovation), as a expenditures on
percentage of total firms innovation activities

Marketing Marketing innovative firms | Firms that registered a Share of turnover from

(regardless of any other
type of innovation), as a
percentage of total firms

trademark, as a percentage of
total firms

new or significantly
improved products

Organizational

Organization and/or
marketing innovative firms
only, as a percentage of
total firms

Firms receiving public support
for innovation, as a percentage
of product and/or process
innovation-active firms

Employment in
innovative firms
(product/process or
organizational/marketin

g), as percentage of total
employment

This will make it possible to identify the key aspects of the innovation policy in the field of
SMEs of the states that have taken leading positions in it and to form a list of recommendations for
implementation in the Ukrainian economy.
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When studying the action of ultrasound on aqueous solutions Richards and Loomis
discovered that the ultrasonic waves accelerate the hydrolysis of dimethylsulfate and the reduction
of potassium iodate by sulfurous acid ( iodine "clock™ reaction) [1]. Two years later, Schmitt et al.
reported the oxidation of iodide ions in aqueous solutions under the effect of ultrasound [2]. This
process occurs due to the ultrasonically driven splitting of water molecules leading to the generation
of strongly oxidizing OH radicals and H2O. molecules formed by OH radicals recombination. The
origin of the chemical activity of ultrasonic waves, called sonochemistry by Neppiras [3], attracts a
lot of attention of researches for more than 90 years. The reason of such interest is that the energy of
ultrasonic waves is much less than the energy of chemical bonds. For instance, the energy of 100
kHz ultrasonic wave is about 4.1 10" eV, which is almost ten orders less than the energy of O-H
bond of water molecule (4.40 eV). Today, there is a general consensus that the sonochemistry arises
not from a direct action of ultrasonic waves on chemical bonds, but rather from acoustic cavitation
which is nucleation, growth, and violent collapse of microbubbles in liquids submitted to ultrasonic
waves. The strongly endothermic dissociation of H,O molecule provided the first evidence for
drastic conditions inside the imploding bubble.

It is worth noting that the acoustic cavitation leads not only to the chemical transformation
of the medium, but also to the light emission, known as sonoluminescence (SL). In 1933 Marinesco
and Trillat have accidentally observed the darkening of photographic plates submitted to ultrasound
in water [4]. They attributed this finding to the ultrasonic acceleration of Ag* chemical reduction at
the surface of plates. However, one year later Frenzel and Schultes [5] shown that photographic
plate darkening is due to the light emission from sonicated water rather than from chemical
reaction. Spectroscopic studies of SL provided insightful information about the intrabubble
conditions. SL spectra of single cavitation bubble in concentrated H.SO4 pre-equilibrated with
noble gases at a driving frequency of 20 kHz revealed light emission bands from ionized species
Xe™, Kr*, Ar", and O;", indicating plasma formation inside the collapsing bubble [6,7]. On the other
hand, SL spectra of multi-bubble cavitation in aqueous solution exhibit emissions of excited
molecular and radical species [8]. For instance, the SL spectra of argon-saturated 0.1M NHz-H20
solution shown in Fig. 1 exhibit OH(A2X*-X?IT) and NH(ASTI-X3X") emission bands on top of a
broad continuum, which probably results from the superposition of several emission bands: H + OH
recombination, water molecule de-excitation, and OH(B2Z*—A2L*) emission. [9]. For both
spectroscopic systems, an increase of ultrasonic frequency results in significant differences in the
shape of the emission spectra. Rovibronic temperatures (vibrational, Ty, and rotational, T;) of both
NH(A3IT) and OH(A?L") radicals calculated as a function of ultrasonic frequency (Table 1) point
out the absence of thermal equilibrium (Tv>T;) in sonochemical plasma. What is more, vibrational
excitation increases with frequency of ultrasound.

Formation of nonequilibrium plasma during bubble collapse leads to specific kinetic isotope
effects, KIE, in sonochemistry invoked by quantum phenomena. Recently, it was reported that the
sonochemical water splitting in the presence of pure CO causes a strong increase of the H/D KIE up
to av=14.6+1.8 in 10%H>0/D,0 mixture under 20 kHz ultrasound [10]. The anomalous H/D KIE is
attributed to electron quantum tunneling in the plasma produced by cavitation. In addition, CO>
formed simultaneously with hydrogen during the sonochemical process is enriched with 3C
isotope, which indicates V-V pumping mechanism typical for non-equilibrium plasma. Both
observed KIE unambiguously point out the contribution of quantum effects in sonochemical
mechanisms.
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Abstract. Global value chains (GVCs) refer to international production sharing, a
phenomenon where production is broken into activities and tasks carried out in different countries;
it can be regarded as a large-scale extension of division of labour. They can provide access to
networks, global markets, capital, knowledge and technology. With such key actions, integration in
an existing GVC can provide a first step to the economic development of developing countries. The
concept of the global value chain recognizes that the design, production and marketing of many
products now involve a chain of activities divided among enterprises located in different places.
The value chain describes the activities required to bring a product from its conception to the final
consumer. The five key (primary) activities a value chain that generate higher profits include
inbound logistics, operations, outbound logistics, marketing and sales, and services. Africa’s
economic performance has improved considerably. Gross Domestic Product (GDP) growth has
averaged 5% per year and GDP per capita has increased by 30% since 2000 [1]. African countries
would benefit from more intense trade and investment linkages, including higher intra-regional
trade. The region’s participation in global trade and investment flows remains low when compared
with other regions [1]. While the numbers remain low in absolute terms; trade in sub-Saharan Africa
stands at 2% of total world trade [2]. There is growing interest in assessing what determines
engagement in global value chains (GVCs); the effects of such engagements and implications for
policy decisions. These questions are particularly relevant for many African countries where
business environments are generally less competitive and where policy challenges need to be
confronted with more limited public resources. Recent research shows that many developing
countries are increasingly involved in GVCs, and that this participation generally brings economic
benefits in terms of enhanced productivity as well as greater sophistication and diversification of
exports [2]. Moreover, the gains from value chain participation vary significantly among African
countries. GVCs offer opportunities to transform Africa’s economies by developing and expanding
new activities and building dynamic and competitive manufacturing, agriculture, and service
sectors. Regional (African) value chains can also play a significant role in offering local producers;
particularly, small and medium enterprises (SMES) opportunities to access fast growing and easily
accessible markets across Africa. However, competitiveness and productivity across all sectors of
the region’s economy (agriculture, manufacturing and services) remains very low. Africa’s
workforce is also expected to increase by 910 million between 2010 and 2050, of which 830 million
will be in sub-Saharan Africa [1]. This unprecedented demographic dividend also translates into a
need for more jobs. Africa’s transformation therefore entails the double challenge of growth
productivity and massive job creation. Conclusively, the forms of GVC participation include
backward or forward participation. Backward GVC participation refers to the ratio of the foreign
value-added content of exports to the economy's total gross exports. This is the Buyer perspective
or sourcing side in GVCs, where an economy imports intermediates to produce its exports. Forward
GVC participation corresponds to the ratio of the domestic value added to total gross exports. It
captures the domestic value added contained in inputs sent to third economies for further processing
and export through supply chains. GVC participation is computed using GVC participation index.
This index is calculated by summarizing the domestic value added in foreign export (forward
participation) and foreign value added in domestic export (backward participation). The value goes
from 0 to 100. The effects of participation on economic outcomes and profitable segments of the
value chain depend on the factors of the production process and demographic variables, including
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relative skills and resource endowments. Global value chains have been a boon to developing
countries because they make it easier for those countries to diversify away from primary products to
manufactures and services. In the past, a country had to master the production of a whole
manufactured product in order to export it. In a highly integrated and interdependent global
economy, trade liberalization is essential to foster competition, innovation and development. The
rising importance of Global Value Chains (GVCs) is clear proof of how many countries can benefit
from the creation, production and export of a given product. GVCs are a powerful driver of
productivity growth, job creation, and increased living standards. Countries that embrace them grow
faster, import skills and technology, and boost employment. Further empirical studies are needed to
fully assess the determinants and economic benefits of integrating African countries into GVCs.
They following are suggested policy options for integrating African countries into GVCs: Policy
measures that facilitate access to production inputs by addressing non-tariff barriers to trade and the
quality of logistics and transport services [2]; Infrastructure provision and direct interventions;
Investment financing and improved access to microfinance for SMEs; and Regional trade
agreements and regional integration.

Keywords: Economic development, economic diversity, global trade, productivity, value
chains
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1. Introduction

The Mismatch Negativity potential (MMN) is an automatic response of the cortex that arises
after a change in a pre-established regularity, in this case, after a sound that deviates from a
repetition in the recent past (Fitzgerald and Todd, 2020). Based on this information, it is found to
depend on the presence of a short-term memory trace in the auditory cortex (Nadtianen et al., 2007).

Also referred to as N2a, the MMN allows for the assessment of memory decline, altered
auditory perception, loss of cerebral gray matter, general deterioration of the brain and its state of
excitability, cognitive and functional deterioration, level of consciousness, severity of the clinical
picture and prediction of its future condition, and improvement of central auditory processing with
training (Naitanen, 2009).

This is designated by a negative deflection with a maximum peak in the fronto-central
regions of the brain (Duda-Milloy et al., 2019) with latency between 150ms to 250ms (Helfrich and
Knight, 2019) of approximately 0.5uV to 5SuV amplitude (Duncan et al., 2009). When elicited, it is
characterized by additional components where the N2b may overlap with the MMN, a complication
that is usually resolved by directing the participant's attention to a visual detour task (Muller-Gass,
Stelmack, & Campbell, 2006).

Scientific literature has verified that MMN is a test with great clinical utility in aspects such
as determining the perceptual abilities of a comatose patient and being a good predictor of recovery
of consciousness (Helfrich and Knight, 2019), predicting the functional outcomes of individuals
with schizophrenia, indicating the specific types of auditory discrimination affected with multiple
sclerosis, quantifying the severity of dyslexia in children (Duncan et al, 2009), the assessment of
fetal development in maturational or central auditory processing changes at earlier stages
(Pakarinen et al., 2013).

The importance of this potential arises in the fact that it can be recorded without the patient's
attention and without tasks, making it an essential examination in clinical practice capable of
determining an objective evaluation in patients whose communication is difficult.

This paper aims to determine normative values of MMN in healthy individuals, as this
information is scarce in the scientific literature. The existence of significant differences in this
auditory potential between the sexes is also investigated.

2. Method

In this study participated 30 healthy subjects, 23 females and 7 males, aged between 18 and
25 years. They sat with relaxed muscles and watched a movie shown without sound (Briickmann et
al., 2020) on a computer in front of them. They were asked to ignore a sequence of auditory stimuli
that occurred bilaterally in the headphones. Before proceeding with the stimulus sequence, each
individual's auditory threshold was determined be exclusion criteria.

During the research, the confidentiality of all participants was guaranteed, and their
participation was voluntary. All individuals signed a free and informed consent form, which
explained the entire procedure of the study and answered a questionnaire for exclusion criteria that
included individuals with hearing thresholds above 25 dB, with a history of neurological pathology,
metabolic, psychiatric, or auditory pathology, taking drugs that may affect the Central Nervous



52

System, excessive alcohol consumption (more than 3 times per week), drug abuse, sleep deprivation
(less than 7 hours on average per night, per week), and active smoking. All procedures were
approved by the Ethics Committee of the Polytechnic Institute of Castelo Branco in accordance
with the Helsinki Declaration.

For the MMN paradigm, a sequence of 120 standard stimuli (1L000Hz) interspersed by 30
rare stimuli (2000Hz) was used, both with 75dBNA intensity (Brossi et al., 2007). Two runs were
recorded in each study, each with at least 150 acceptable responses. Potentials were recorded from
placement of electrodes according to the International System 10/20 placing the active ones at Cz,
Fz, C3 and C4, the ground at Fpz and two references, one at each mastoid (Duncan et al., 2009). All
impedances were below 5000 Q.

Microsoft Office Excel was used for data collection and organization, and SPSS® 20
(Statistical Package for the Social Sciences) software was used for data processing.

3. Results

The latencies and amplitudes of the MMN potential resulting from the study were compared.
The latencies recorded showed a minimum value of 164 ms and a maximum value of 264 ms,
making an average of 206 ms, and in the case of the amplitudes, a minimum value of 0.10 pV and a
maximum of 3.20 pV were recorded, with an average of 1.23 uV.

It could also be verified by the p-value that there was no statistical relationship between the
different variables and the sexes, that is, that there was no statistically significant difference in the
latencies and amplitudes of the MMN between females and males.

4. Discussion

As in the studies by Schwade, Didoné, and Sleifer (2017) and Brossi et al. (2007), the
latency results correspond to the values recommended in the scientific literature, however, the
maximum latency value is slightly above those reported as found with Briickmann et al. (2020).
This fact may be due to differences between the equipment used.

The amplitude values are also in agreement with the studies of Duncan et al. (2009), Brossi
et al. (2007), Schwade, Didoné and Sleifer (2017), except the minimum value which is below the
expected.

Contrary to the findings in the scientific literature, no statistical relationship was found
between females and males in both latency and amplitude values. Schwade, Didoné, and Sleifer
(2017) concluded that there was a significant difference only in latencies and that these were higher
in the right ear of males. Brossi et al, getting to the same results, also found that latency would be
longer in males and that, although there was no statistically significant difference, the MMN
potential had a greater amplitude in females. The fact that no significant difference was found
between both sexes may, however, be due to the fact that our male sample was smaller.

5. Conclusion

This study has contributed to scientific knowledge by being able to obtain reference values
for potential Mismatch Negativity and allowing its use in clinical practice.

However, research on a larger sample would be beneficial as there still remain some
disagreements between the maximum latency values, the minimum amplitude values, and also in
order to confirm the existence or not of a statistically significant difference between genders.
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Abstract. In relation with the matter approached, the main interests that stimulated
globalization, its influence on the system of interests of each country are analyzed, as well as on the
direction of the deterioration of the relations between nature, society and economy.

Starting from the predominantly negative effects generated by the orientation of
globalization according to the criterion of profit maximization for a small minority, in the present
paper it is shaped the possibility of re-orienting globalization based on the criterion of the triple
efficiency (ecologic, social and economic), that would assure the gradual re-balance of the relations
between nature, society and economy.

The purpose of this paper is: to identify the key links between globalization and
environment; to identify the major issues addressed in multilateral economic agreements that affect
environmental sustainability; and to review priority policy issues affecting the environment.

Keywords: globalization, environment, negative impact, Ecological Crisis, Environmental
Governance

1. Introduction

Like any market, the global marketplace is both an economic and a social construct.
Intelligent globalization implies willingness to incorporate such fundamental values as fairness and
equity — and knowledge about how our planet can best sustain the production and consumption
patterns of now close to 7 billion people. Environmental sustainability and social equity have
emerged as key determinants of whether globalization is a viable economic development path for
the 21" Century. How we manage the opportunities and risks associated with it is ultimately for
everyone to chose.

2. How does globalization affect the environment?

The dominant discourse on globalization has tended to highlight the promise of economic
opportunity. On the other hand, there is a parallel global discourse on environmental responsibility.
It’s important to understand of these two dynamics - how environment and globalization are linked
and how they are likely to interact.

Some examples of interaction between globalization and environment are: scale and
composition of economic activity changes, and consumption increases, allowing for more widely
dispersed externalities; income increases, creating more resources for environmental protection;
techniques change as technologies are able to extract more from nature but can also become cleaner.
from development goals; global interactions facilitate exchange of environmental knowledge and
best practices; environmental consciousness increases with emergence of global environmental net-
works and civil society movements; globalization facilitates the spread of existing technologies and
the emergence of new technologies, often replacing existing technologies with more extractive
alternatives; greener technologies may also be spurred; globalization helps spread a homogenization
of consumption- driven aspirations; globalization makes it increasingly difficult for states to rely
only on national regulation to ensure the well-being of their citizens and their environment; there is
a growing demand and need for global regulation, especially for the means to enforce existing
agreements and build upon their synergies to improve environmental performance; globalization
facilitates the involvement of a growing diversity of participants and their coalitions in addressing
environmental threats, including market and civil society actors.

Conflicts of interest manifested in the unfolding of globalization indicate that this trend is
subordinate to maximize profits. As a result of the tendency to generalize to maximize profit, the
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relationship between environment, society and economy were affected by emphasizing multiple
crises (Figure 1).
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Figure 1. Relationship between environment, society and economy — crises

3. Opportunity to consider the relationship between globalization and the environment

The human actions are depleting Earth’s natural capital — putting such strain on the
environment that the ability of the planet’s ecosystems to sustain future generations can no longer
be taken for granted. Governments will have to couple much more the horizontal distribution of
environmental costs with vertical distribution between generations. If not, they will become famous
— not for what they did while in power, but for the decisions they did not take when they had the
opportunity.

The challenge is to make sense of unfolding global trends as a basis for effective decision
making. The evidence clearly demonstrates the fast-changing conditions in which we live, consume,
produce, and interact. Transplanting industries to developing countries, job migration, increased
transport of commodities and export of hazardous wastes, growth in tourism, rising world
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population, climate change, hyper-efficient long distance fishing technologies, and increased
sourcing of natural resources in general, all help undermine the resilience of ecosystems
everywhere, and carry with them the potential for more volatile global security.

Yet globalization also entails a number of benefits particularly relevant to the sustainable
management of natural resources and ecosystems, not least the potential of the successful and
effective sharing, take-up and deployment of more environmentally sound technologies and
practices. Many of the technologies required are already fully proven, but not fully utilized.

4. Conclusions

Nevertheless, despite this progress on several fronts, from a global perspective the
environment has continued to degrade during the past decade, and significant environmental
problems remain deeply embedded in the socio-economic fabric of nations in all regions. Progress
towards a global sustainable future is just too slow. A sense of urgency is lacking. Internationally
and nationally, the funds and political will are insufficient to halt further global environmental
degradation and to address the most pressing environmental issues-even though technology and
knowledge are available to do so.

The recognition of environmental issues is necessarily long-term and cumulative, with
serious global and security implications, remains limited. The reconciliation of environment and
trade regimes in a fair and equitable manner still remains a major challenge. The continued
preoccupation with immediate local and national issues and a general lack of sustained interest in
global and long-term environmental issues remain major impediments to environmental progress
internationally. Global governance structures and global environmental solidarity remain too weak
to make progress a world-wide reality. As a result, the gap between what has been done thus far and
what is realistically needed is widening. Key areas for action should include the circular economy
model with cleaner global production systems and the use of alternative and renewable energy
resources to protect and conserve non-renewable global resources.

In the future, the continued degradation of natural resources, shortcomings in environmental
responses, and renewable resource constraints may increasingly lead to food insecurity and conflict
situations. Changes in global biogeochemical cycles and the complex interactions between
environmental problems such as climate change, ozone depletion, and acidification may have
impacts that will confront local, regional, and global communities with situations they are
unprepared for.
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Abstract. Maritime transport must comply with complex administrative procedures,
following a wide range of international, European Union (EU) and national legislation in the fields
of customs, taxation, immigration, security and protection, waste, health, etc., and public port
authorities therefore require from the ship all information regarding the arrival and / or departure of
the ship from the port of origin and / or destination, numerous documents and information regarding
all related procedures. These formalities and procedures for completing them are often considered
duplication and lengthy procedures, resulting in costs and delays for ships. On 20 October 2010,
Directive 2010/65 / EU on reporting formalities for ships arriving and / or departing from ports of
EU Member States (Reporting Formalities Directive) was adopted. The purpose of the Directive is
to simplify and harmonize some of these procedures by establishing standard electronic
transmission of information and streamlining reporting formalities for ships arriving and ships
departing from EU ports, thus reducing the administrative burden for shipping companies. In
practice, this means that Member States will accept the completion of these reporting formalities,
which are included in the Annex to the Directive, in electronic format and their transmission via the
NMSW by 1 June 2015 at the latest. -2025. years.In 2018, eleven billion tons of cargo were
transported by sea. , The International Maritime Organization Convention on the Facilitation of
International Maritime Transport (FAL Convention) plays a key role in facilitating the exchange of
data in maritime transport, as its main objectives are to prevent unnecessary delays in maritime
transport, facilitate cooperation between governments and ensure the highest level of uniformity. .
In this regard, the IMO has developed standardized forms, ie. IMO FAL Forms (end-of-paper
attachments) to simplify formalities, procedures for the arrival and departure of ships and to
consolidate the documents to be submitted to the authorities. Mandatory requirement for States
Parties to the IMO FAL Convention (currently 123 States, including Montenegro to introduce
electronic exchange of information between ships and ports) entered into force on 8 April 2019. The
provision required by the IMO (FAL Convention) is part of a package of amendments to revised
Annex to the FAL Convention, adopted in 2016. The Convention encourages the use of SWs for
data in order to enable all data required by public authorities regarding the arrival, stay and
departure of ships, persons and cargo to be provided through a single portal, without duplication.
NMSW is also known as the National Maritime Single Window, a place where all data is entered
only once and made available to various participants. NMSW is an important instrument for
facilitating and accelerating maritime traffic and is primarily considered a system that connects the
business part with administrative entities (B2A). The IMO's decision to make the NMSW
mandatory must have an increasing impact on maritime trade, which could be a potential
opportunity for developing countries, but also a threat if not implemented properly and there is a
risk that implementation costs will far outweigh the benefits. . The demonstration project focused
on the objectives arising from Directive 2010/65 / EU on the establishment of SW solutions at the
national level. The purpose is to develop software and service components that simulate the flow of
information between NSW, the shipping industry, public authorities and SSN.
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Abstract. The article contains a number of topical issues regarding constitutional reforms in
Kazakhstan. According to the author, any reform of the Constitution should be important for the
development of society and the state. Amendments to the Constitution should be aimed at
preventing blame for the social and economic problems facing society. Constitutional reform should
serve as the basis for the preservation of state power and compliance.
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The relationship between society and issues of the state, human rights, the structure of the
state, the procedure for the formation and competence of the highest state bodies, the consideration
of the case on the interaction of public authorities, the possibilities of local self-government and the
ranks of bodies are always under the close attention of society, various representatives of the forces.
In this regard, various constitutional reforms are emerging in sovereign states in the post-Soviet
space.

In Kazakhstan, according to subparagraph 3 of Art. 44 of the Constitution of the Republic of
Kazakhstan, the President of the Republic after the meeting of factions of parties represented in the
Mazhilis of the Parliament, as applied to the consideration of the Majilis for the nomination of the
Prime Minister of the Republic; from January the Mazhilis of the Parliament to the post of Prime
Minister of the Republic; on the proposal of the Prime Minister, made after the arrival with the
Mazhilis of the Parliament, to the position of the representative of the faction [1]. As we have seen
in the Constitution of Kazakhstan, for a number of years proposals have been fixed on the meeting
of the head of parliament with the party factions of the Majilis of Parliament during the meeting of
the head of parliament, on the consultation of the Prime Minister with the Mazhilis on candidatures
for the positions of members of parliament.

In Kazakhstan, according to Art. 44 of the Constitution of the Republic of Kazakhstan, the
President dismisses the Prime Minister of the Republic; dismisses members of the Government
from office; independently appoints ministers of foreign affairs, defense, and internal affairs. The
President of the Republic of Kazakhstan, with the consent of the Senate of the Parliament, appoints
the Prosecutor General and the Chairman of the National Security Committee of the Republic of
Kazakhstan; relieves them of their posts. The President of the Republic of Kazakhstan is the
Supreme Commander of the Armed Forces [1] In Europe, parts of the Russian authorities borrow
certain provisions from the constitutions of various countries in the post-Soviet space. This analysis
borrows well-established, positively proven provisions. As we see in the provisions of the
constitution of the Russian Federation, the construction being built seems to be Kazakhstani. Of
course, practically the president of all countries is the supreme commander in chief. However, a
detailed analysis of other points suggests that the Russian Federation will retain a number of points
with the Constitution of Kazakhstan. P. Krasheninnikov, co-chairman of the working group on the
production of amendments to the Constitution of the Russian Federation, told the media that,
according to the proposed amendment, former senators in the Russian Federation are included in the
Federation Council for life. This initiative was proposed by a group of experienced workers by
analogy with the experience of the upper house of parliaments in other countries [2].

The heads of state have always been engaged, occupied, and occupied a central place in the
organs of the state, they often act as the initiators of constitutional reforms and launch an
amendment to the constitution. Analysis of the Institute of the President in Kazakhstan and Central
Asia M.Kh. Mataeva writes that “the presidents of the republic have vested powers. Thus, the
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President of Kazakhstan, according to the Constitution of the Republic, single-handedly adopts the
main directions of the domestic and foreign policy of the state (Article 40). Domestic political
issues of the president of the majority in the annual Messages of the people, relations with the
Parliament, the Government, central state authorities (Articles 53, 61, 63)” [3, p. 68].

In the Message of the President of the Republic of Kazakhstan, Kassym-Zhomart Tokayev,
to the people of Kazakhstan dated March 16, 2022, he presented a large-scale program to test
reforms. Work began on preparing a draft for the Constitution, without taking into account the
effective implementation of large-scale reforms is impossible. “The purpose of the constitutional
reform is to lay a solid foundation for the future general international modernization of the country.
The draft amendments were sent to the Constitutional Council. Its adoption will make it possible to
build a qualitatively new model for the formation and functioning of state institutions - New
Kazakhstan. Quite often, our citizens ask for sure: what is New Kazakhstan?

I think this question can be answered shortly and succinctly. New Kazakhstan is, in fact,
Fair Kazakhstan. Agree, our citizens clearly lack social justice. Disregarding for the interests of
ordinary people occurs all the time, and representatives of the state apparatus are the source of
sometimes flagrant injustice. Hence the steady distrust of citizens in the institutions of power.
Therefore, the AMANAT party faces the difficult task of rectifying this extremely unfavorable
situation. You must be an effective channel of interaction between civil society and the authorities,”
Kassym-Zhomart Tokayev emphasized [4].

The head of state noted that the amendments and additions to the Constitution are aimed at a
comprehensive reformatting of the entire political architecture of the country, building a more
balanced system of checks and balances between the branches of power. This will make it possible
to finally move away from the super-presidential form of government, to strengthen the powers of
the Parliament and maslikhats. The President focused on the liberalization of the party and electoral
legislation, which will strengthen the role of society in decisions made at all levels of government.
He believes that the competition for votes will become more intense, and the dynamics and content
of the political process itself will change.

The Address of the President of the Republic of Kazakhstan speaks of strengthening public
harmony. Consent between different social and ethnic groups is the result of the efforts of the whole
society. In this regard, it is necessary to analyze the political processes and take concrete measures
to strengthen our unity. After the tragic events of January, it is very important to prevent the
situation in the country from shaking. It is important to ensure peace and harmony on Kazakhstani
soil. Any modern state can be shaken in a number of ways: inter-ethnic, inter-religious, and inter-
racial strife, problems of social or property stratification of the population, as well as political
problems. Based on this, Kazakhstan will need to pay serious attention to the real (not reported)
state of law and order in remote areas, the socio-economic aspects of the life of the population in
the regions, the unresolved problems of the local population, the problem of local corruption, and
issues of the authority of local authorities among the population.

It is necessary that the laws of the state act equally for everyone, regardless of any grounds.
Otherwise, no constitutional reforms will help. It is necessary to improve the lives of ordinary
people and to solve socio-economic problems. Local government and self-government remain the
areas requiring reform. Only real and broad participation of the local population in solving local
problems will ensure social harmony and stability.

Constitutional reforms should improve people's lives, and develop democracy and civil
society. Just the announced policy of developing party-building could be continued through the
active participation of parties in the elections of local authorities at the district level and below.
Only by placing local authorities in direct dependence on the will of the local population can the
effectiveness of local government be achieved. Of course, there is also the threat of separatism.
However, the threat of separatism may exist without direct elections at the local level. The threat of
separatism can be countered by many mechanisms of democracy and central state control.

Of the directions of this reform named by the head of state, in particular, it should be noted:
the abolition of the death penalty; exclusion from the powers of the President of suspension and



60

cancellation of acts of mayors of regions and cities of republican significance, as well as dismissal
of district and lower mayors from office; formation of the Majilis of the Parliament on a mixed
system with the election of 70% of deputies on a proportional basis and 30% on a majoritarian
basis; abolition of the quota of the Assembly of the People of Kazakhstan in the Mazhilis of the
Parliament; reduction of the presidential quota in the Senate of the Parliament from 15 to 10
deputies; empowering the Mazhilis with the right to adopt laws, and the Senate with the right to
approve or disapprove them; the creation of the Constitutional Court with the possibility of
applying to it for citizens, the Prosecutor General and the Commissioner for Human Rights;
transformation of the Accounts Committee for Control over the Execution of the Republican
Budget into the Supreme Audit Chamber.

In our opinion, any reform of the Constitution should be of great importance for the
development of society and the state. Amendments to the constitution should be aimed at solving
important political, social, and economic problems facing society. The reform of the constitution
should serve as a basis for the further development of statehood and democracy since its influence
will be manifested for a long time.
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This article deals with trigonometric inequalities of the following types:
|sinx| < a; |sinx| > a; |cosx| < a; |cosx| > a,
hereinafter O<a<l.

Earlier, the author considered the solutions of these modular trigonometric equations using
the monotonicity of trigonometric functions and also using the trigonometric formulas for lowering
the degree.

This time, we show the reduction of the last two inequalities to the first two, since there is
no need to memorize the formulas for solving all the mentioned trigonometric inequalities.

First, consider the first of the simplest cosine modular inequalities:

|cos x| < a=>]|cosx|? < a? =>cos?x < a?=>1—sin’x < a? =>1—a? < sin’x =>
=>sin’x > 1 —a?=> sin?x > 1 —a?=> Vsin?2x>V1—a? => |sinx|>V1—a?.

Further, you can use only one of the known trigonometric formulas for lowering the

degree:

sin?x = % (1 — cos 2x)

The trigonometric inequality sin?x > 1 — a? can be rewritten as follows:

% (1—cos2x) > 1—a*=>1—cos2x=> 2—2a* => 1—2+ 2a* > cos2x =>
2a? — 1> cos2x => cos2x < 2a® —1.

The resulting simplest cosine trigonometric inequality is easily solved.

The reduction of another simplest cosine modular inequality to the corresponding sine one is
considered similarly.
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Abstract. The developmental flows of mathematics undoubtedly confirm the fruitful
interaction of mathematical thought and general social practice. At the sources of that practice, as
manifestations of the constant interaction of man and reality, new mathematical methods and
theories were born and are constantly being born, new mathematical models as its logical, ie
theoretical-cognitive abstracts. In order to return to their source, general social practice, changing
and improving it and receiving new incentives in their ascent towards abstraction of an ever higher
degree. This practice itself appears as a criterion for the truthfulness of mathematical interpretations
of phenomena and processes in nature, society and human thought. Due to its practical and
theoretical effects, science acts as an important factor in social progress. It is an increasingly
important element of consciousness and an increasingly necessary condition for practical and
theoretical orientation in the labyrinth of natural and social concepts. From what is general and
common in science, from its philosophy, grows the scientific-philosophical view of the world with
all the dilemmas that arise scientific-philosophical knowledge of the world in which man lives and
works. In it, the rays of the modern increasingly strong interdisciplinary permeation of
mathematical, natural, technical and social sciences meet in a certain focus. in the reality-man
relationship that is constantly changing. In this way, general social practice, and thus objective old
age, with the inexhaustible wealth of its apparent and essential relations, influences the
development of mathematics and, conversely, mathematics on the development of general social
practice, in solving problems that man encounters in constant collision with reality. The
combination of general social practice and mathematics is constantly alive and dialectically
mutually acting, as an important form of manifestation of the mathematics-reality relationship,
where mathematical models as abstract, thought-provoking creations penetrate deeper and deeper
into reality itself. Mathematics has a prominent role in understanding the human-reality
relationship. At the sources of general social practice, as the total theoretical and practical activities
of man, whose development constantly encourages the mentioned relationship with his problems
and dilemmas, mathematical concepts of theory, ie mathematical models, emerge and continue to
develop with general social practice. This development of mathematical models flows from the
direct abstraction of reality, then through gradual, dialectical transitions from lower abstraction to
higher and higher abstraction, which gives mathematical methods the character of relatively free, a
priori thought creations of the human mind. These transitions are characterized by the dialectical
generalization of mathematical concepts and theories, which is the epistemological basis of the
dialectical Principle of negation of negation, where the dialectical synthesis of opposite concepts,
based on the dialectical relativity of individual and general concepts, is one of the important
moments of mathematical methods of creating concepts and theories.

Keywords: mathematical models, mathematical ideas, branches of science, technique and
practice, philosophial problems
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1. INTRODUCTION

It can be said that the developmental flows of mathematics undoubtedly confirm the fruitful
interaction of mathematical thought and a general social practice. At the sources of that practice, as
manifestations of the constant interaction of man and reality, new mathematical methods and
theories were born and are constantly being born, that is. new mathematical models as its logical, ie
theoretical-cognitive abstracts. In order to return as such to their source, general social practice,
changing, as well as improving it and receiving new incentives in their ascent towards abstraction of
an ever higher degree. This practice itself mainly appears as a criterion for the truthfulness of
mathematical interpretations of phenomena and processes in nature, society and human thought.

Due to its practical and theoretical effects, science acts as an important factor in social
progress. It is an increasingly important element of consciousness and an increasingly necessary
condition for practical and theoretical orientation in the labyrinth of natural and social concepts.
From what is general and common in science, from its philosophy, grows the scientific-
philosophical view of the world with all the dilemmas that arise scientific-philosophical knowledge
of the world in which man lives and works. In it, the rays of the modern increasingly strong
interdisciplinary permeation of mathematical, natural, technical and social sciences meet in a certain
focus. in the reality-man relationship that is constantly changing.

In this way, general social practice, and thus objective old age, with the inexhaustible wealth
of its apparent and essential relations, influences the development of mathematics and, conversely,
mathematics on the development of general social practice, in solving problems that man
encounters in constant collision with reality. The combination of general social practice and
mathematics is constantly alive and dialectically mutually acting, as an important form of
manifestation of the mathematics-reality relationship, where mathematical models as abstract,
thought-provoking creations penetrate deeper and deeper into reality itself.

2. MATHEMATICAL MODELS

The role of mathematics in general social practice is to transform a real practical situation
into a theoretical one by its own abstraction, ie to transform a theoretical situation of lower degree
of abstraction into a theoretical situation of higher degree of abstraction and to express all these
expressions in its own language of symbols it formalizes it all. This leads to a "mathematical
model" of a real practical situation, ie a certain theoretical situation, ie. (Look more at Mathematics
in the modern world, Scientific American (New York, 1964)).

They are thus "mathematically modeled”. In general, we can say that the "mathematical
model" of a phenomenon, or a process, then a relationship or object, or a Tory situation, means the
construction of a mathematical relation, or a system of mathematical relations. that is, the
construction of one or more mathematical concepts through abstraction, starting directly from
reality, and indirectly through gradual, dialectical transitions from lower-level abstraction to higher-
level abstraction, in order to study more deeply and comprehensively a phenomenon or process,
relationship or object, or some theoretical Situation. In that sense, let us point out some examples of
mathematical models that are, for this occasion, simple and instructive. (Kurepa D, et al 1966.)
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2.1. Real number as a mathematical model

Real number as an abstract concept, ie as a mathematical model, is used, for example, in all
situations of various measurements. As a higher degree of abstraction, ie. as an abstraction of
abstraction, a complex number appears in the form of an ordered pair of real numbers. The set of
real and the set of complex numbers are dialectically united in the notion of linear space by further
abstraction. In this way, the linear space, a mathematical model of a higher degree of abstraction,
emerged mostly indirectly, more or less, those needs and requirements of general social practice
that were directly expressed by real numbers as a mathematical model of a lower degree of
abstraction.!
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Fig. 2. Real numbers as a mathematical models
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2.2. Statistical, functional and correlation dependence as a mathematical model

In the study of real phenomena in nature and society, specific variables are determined and
various connections between these quantities are revealed. The forms of these connections,
abstracted from concrete contents, are considered by mathematics in the form of abstract notions of
statistical, correlated and functional dependence, as mathematical models. The theory of these
dependencies, as complete theories of the mentioned models, through their concepts and their
applications, reflect various situations in the relations of concrete quantities and in the relations of
real phenomena to which these quantities are related.

Of particular importance are equations (algebraic linear, differential, integral, functional and
others) as mathematical models that arise, generally speaking, through mathematical abstraction of
connections between what is given or known and what is explored as unknown in phenomena and
processes. The concrete forms of these connections are expressed approximately and completely in
the theories of equations as mathematical models. (Bertolino M., et la 1974.)
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Fig. 3. Statistical, functional and correlation dependence as a mathematical model
Source: https://media.springernature.com/m685/springer-static/image/art

2.2.1. Probability as a mathematical model

Probability as a mathematical model is one of the most illustrative examples of the genesis
of mathematical models by abstracting practical situations and transforming them into theoretical
situations. Thus, with probability and statistical concepts based on it, as mathematical models, quite
practical situations are transformed into theoretical ones, and probability theory and statistics, as
complete theories of these models, reflecting approximately real situations related to specific
random events, appear as powerful research instruments. phenomenon in nature and society. In fact,
probability, as a mathematical model, appears in the form of frequency, which is defined on a set of
random events whose values are real numbers that are not less than zero nor greater than one. This
clearly outlines a high degree of abstraction of practical situations in relation to specific random
events.
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2.2.2. Structure as a mathematical model

The concept of structure (group, ring, space, operator, etc.), as a mathematical model of a
very abstract and generalized nature, originated and developed mainly on the basis of logic inherent
in the internal needs of building mathematics as a hypothetical-deductive system. Hence, the
applications of the concept of structure in modern trends in the development of many sciences and
techniques, ie in modern general social practice, are very fruitful.

Many mathematical models are based on the observation of similarities or similarities
between disparate facts or phenomena. Starting from that, their analogous group is created, ie the
analogous core, which forms the basis of a mathematical model of a phenomenon, state or process.
Real phenomena and processes (which can be very disparate) are mathematically mapped to their
analogous core. (Petrovi¢ M,, et la 1936.)

A

Melanoma
cells (M)

Cytotoxic

Tcells (T) , =

Natural Killer
O ceois (\K)

t
O

Vaccine
(Vew)

Cell populations (n.u.)

i
i N

time (days)

Fig. 5. Structure as a mathematical model
Source: https://www.researchgate.net/profile/Guido-Santos/publication/301643169/figure/fig



67

2.2.3. Deterministic mathematical model

In general, such mathematical models include deterministic models, which are based on the
notion of functional dependence. These are different types of equations (for example: differential
equations). They reflect the deterministic legality of natural phenomena (for example: the legality of
phenomena in space and macrocosm). With their help, great successes were achieved in celestial
mechanics, among whose most prominent creators is Laplas P. (P. Laplas 1749-1827).
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2.2.4. Stochastic mathematical model

Stochastic models are based on the notion of probability. It is always a matter of some
random variable, characteristic of a real phenomenon, which does not receive values strictly
determined by some fixed regulation, therefore, not functionally, but with appropriate probabilities.
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3. INFLUENCE OF MATHEMATICAL IDEAS AND METHODS ON ALL
BRANCHES OF SCIENCE, TECHNIQUE AND PRACTICE

Sciences such as (mechanics, physics, astronomy) and technical, which have long been
developing in the field of mathematical models, under the influence of modern mathematics,
radically change their classical research methods, when it comes to those problems that brought
with it the age of automation, cosmonautics and the world of elemental particles. Unstoppable and
rapid penetration of mathematical ideas and methods into almost all branches of science, technology
and practice in general is one of the most important features of modern progress in science and
technology.

By synthesizing a huge number of experimentally discovered facts, on the one hand, and
mathematical theory, on the other, based on models provided by field theory, matrix theory and
group theory, modern researchers-physicists have achieved and are achieving great success in their
efforts to unravel the labyrinth of the microworld. Group theory played an important role in
discovering the connections that exist between elementary particles; based on it, the theory of
symmetry of elementary particles was constructed, in accordance with the laws of quantum
mechanics.

The abstract notion of the group is an example of a mathematical model which, with its
abstraction, enabled the deep penetration of the human mind into the secrets of objective reality, by
discovering and predicting the most hidden connections between microparticles. Modern
mathematical modeling of biological phenomena and processes is characterized by the efforts of
biologists and mathematicians to answer together the questions of whether the human brain is a
machine of its kind, or whether a brain-like computing machine can be constructed that "can think".
(Markovi¢ Z..et la 1946.)
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3.1. Nervous system model-formal nervous system

A nerve cell or neuron is modeled, in the form of a finite automaton with two possible states
- excitation and rest. By combining these models formal neurons a model of the nervous system the
formal nervous system was obtained. Studies of the network of formal neurons have led to certain
theoretical achievements in logic and electrical engineering.
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3.2. Formal neurons and the abstract Turing machine as a mathematical model

Formal neurons and the abstract Turing machine, as mathematical models, have become the
basis of numerous interesting studies on the nature of thinking and the possibilities of modern
electronic machines in relation to thinking. They are trying to reveal the secrets of the functioning
of the nerve cell and the nervous system in general with the help of mathematical models.
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3.3. Neumann Von. J., (1903-1957) - as a creator of self-creating machines

Based on the imitation of the process of self-renewal, the most primitive characteristics of
life, the methods of constructing self-creating machines are considered, which were first developed
by the mathematician Von Neumann (Neumann Von J., 1903-1957). He asked the question whether
it is possible to construct a machine from certain simpler elements, which, if placed in an
environment supplied with a sufficient number of the mentioned elements, will produce an
automatic machine, similar to the original one.
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He showed that such a machine can be constructed. Modern discoveries in genetics have
shown that there is a surprising similarity between Von Neumann's model and the processes that
occur in a living cell. Thus, the biological process of self-renewal can be considered in an extremely
abstract form, ie it can be mathematically modeled.

i

h . = .'". = q
Fig. 11. Neumann Von. J., as a creator of self-creating machines
Source: https://www.ias.edu/sites/default/files/images/von%20Neumann(1).jpg

3.4. Wiener N., (1894-1964) - as the creator of cybernetics

All this and similar research has experienced full crystallization and synthesis in Wiener's
(N. Wiener, 1894-1964) cybernetics, the science of systems management, which today, on the one
hand, practically unites a number of very abstract disciplines of mathematics and which, on the
other sides, the material basis of the electronic machine. Mathematics is becoming increasingly
necessary for the sciences that deal with social phenomena. Social phenomena and social processes
are increasingly considered "exactly" through mathematical models. Problems of control in
technical, economic, biological, information and other processes have stimulated the creation of

completely new areas in mathematics, such as: dynamic programming, optimal control and the
theory of random processes.

Fig. 12. Wiener N., (1894-1964) - as the creator of cybernetics
Source: https://www.researchgate.net/profile/Thomas-Fischer-24/publication/282182445
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3.5. Mathematical logic and abstract algebra

Today, in scientific, technical and general social practice, they are a reliable mediator
between man and various complicated automata; programs for automata are precisely set in their
language. Here, electronic digital machines appear as a powerful tool for mathematizing those
situations in scientific, technical and general social practice that many classical mathematical
models were powerless to face.

Given the current development of mathematics, which is reflected in the creation of
mathematical models adequate, for example, to study language problems - mathematical linguistics,
universal grammar, etc., then to study problems dealing with psychology, sociology and other social
sciences, can it is to be expected with certainty that mathematics will be more and more applied in
the sciences that deal with social phenomena.

Fig. 13. Mathematical logic and abstract algebra
Source: https://s26162.pcdn.co/wp-content/uploads/2018/09/doing-math.jpg

3.6. Theory of Symmetry (Weyl H., 1885 - 1955)

Today, mathematical methods are used for research in the field of archeology, palaeography,
numismatics and the history of literature. Symmetry, so important as an artistic category, has found
its rational, deeply subtle, elaboration in Herman Weyl's theory of symmetry (Weyl H., 1885 -
1955), which is based on abstract group theory as a mathematical model.

This theory finds its application in the interpretation of works of art, created long ago, as
well as in the creation of new ones. Or, let's take, for example, mathematical poetics, a discipline
whose construction is in progress. In it, the issues of poetic language and its figures are approached
through logical modeling based on set theory, abstract algebra and topology.
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Fig. 14. Theory of Symmetry (Weyl H., 1885 - 1955)
Source: https://beautyofsymmetrytgg.files.wordpress.com/2018/09/20180918
232918904072738.png?w=660
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3.7. Deductive reasoning as a model

It is important for mathematics (as a model), it is often found in legal sciences and legal
practice, although it is limited by the very nature of facts. Mathematics, especially mathematical
logic (with its models), can provide a lawyer with an extraordinary opportunity to learn the
complete, solid and objective argumentation, so necessary for his theory and practice. (Stipani¢ E.,
et la 1976.)

r’ Theory Theory _l
r Tentative Hypothesis Hypothesis —l
”‘ Pattern Observation _l
Observation Confirmation
Inductive Reasonine Deductive Reasoning

Fig. 15: Deductive reasoning as a model
Source: https://www.researchgate.net/profile/Aliyu-Aliyu-2/publication/318982403/figure/fig3

3.8. Acciomatic method

Until recently, the axiomatic method, as the most abstract mathematical method, was
characteristic only of research that referred to the problems of the foundations of mathematics, ie its
disciplines. However, the axiomatic way of reasoning is increasingly becoming a style of reasoning
in scientific and technical practice, and thus in social practice. This stems from the fact that modern
practice of modern organized society has a growing need for strict and logically clear reasoning, for
precisely and clearly formulated assumptions, based on which to create theories of importance and
make decisions for successful management of various processes in society. (Davidé V., et la 1974.)

the virgin your opinion vs the chad my opinion

untrue objectively correct

stupid
dumb

ke unfake

true
incorrect

cant be argued with
i hate you

i am smart
fuck you

you make me angry

Fig. 16: Acciomatic method
Source: https://i.imgur.com/TqulJCyx.jpg
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4. EMERGENCE OF PHILOSOPHICAL, PROBLEMS REGARDING
MATHEMATICAL MODELS

Mathematical models on superficial observation may appear to be some artificial and
arbitrary creations of some human a priori spirit or some a priori imagination, unrelated to general
social practice. However, if they are approached from the position of their real genesis and their
historical and scientific evolution, which are essentially conditioned by general social practice and
the requirements of internal construction of mathematics as a science (and these often represent
indirect expression of needs and requirements of general social practice), then the situation changes
significantly in our perceptions of these models.

Their real and deep meaning is revealed as natural means of cognition of reality, and their
final and formalized formulations as the crown of its development, because they arise from the
constant collision of man with reality, without which they would remain hidden in man only as a
possibility. Therefore, in mathematics, as in any other science, it is important to consider the
"present” in relation to the "past”, because the "present” developed from the "past”, and also the
"future™ will develop from the "present".
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Fig. 17: Emergence of philosophial
Source: https://www.mdpi.com/mathematics/mathematics-08-01362/article_deploy/html/ images/
mathematics

The study of the "past™ in every science, even in mathematics, turns into a means by which
the notions of the "present” and predict the "future” and thus the development of each mathematical
model is designed as a historical process in cognition of reality. In the relationship between
mathematics and reality, the question always arises as to how the "mapping" of reality into a
mathematical model is realized, ie how reality is reflected by a mathematical model, in other words,
how mathematical thinking emerges as a special kind of thinking in general.

The reverse question of "mapping" the mathematical model to reality is also raised. Within
the framework of complete theories of appropriate mathematical models, certain theoretical
attitudes are reached that refer to mathematically modeled practical situations. . really significant,
for the practical situations they refer to. An absolute answer to that question cannot be given,
because it all depends on how much it was simplified by mathematical abstraction during the
construction of the model. In this regard, there is no completely perfect model, and practice checks
how true or feasible conclusions are based on the model, in other words, it checks the value of the
model as a research tool in studying relationships and phenomena of reality. (Barker S., et la 1973.)

Such verification suggests ways of possible correction of the model, ie its improvement in
the sense that it more faithfully reflects the practical situation and thus becomes more efficient as an
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instrument of research of reality phenomena, or its complete rejection, because "pure mathematician
who would forget that there is an outside world” - says the great French mathematician Henri
Poincaré (H. Poincaré, 1854 - 1912) - would look like a painter who knew how to combine colors
harmoniously, but who failed to create paintings. His creative power would soon dry up. On the
dialectical path of cognition of truth, cognition of objective reality "from living perception to
abstract thought and from it to practice” (Lenin), mathematical modeling of reality, with its
abstractness and concreteness, most convincingly confirms that human thought moves and develops
in constant interaction with the laws of objective reality, because otherwise it would be impossible
to solve concrete complicated problems of general social practice with mathematical models, as
thought creations.

Mathematical models perhaps best show how once learned laws and forms of development
of objective reality are transformed into principles and modalities of theoretical thought, which is
then consciously and creatively, seemingly only a priori, used in deeper research of reality itself,
confirming the irreplaceable role of abstraction in discovering true truths about that reality. Because
"there is no branch of mathematics, no matter how abstract, which one day could not be applied to
the phenomena of the real world" - said Lobachevsky (N. Lobachevsky, 1792 - 1856), creator of
non-Euclidean geometry, an extremely abstract geometric model he found. its applications in
specific problems of modern physics. (Hintikka J.,et la 1969.)

5. CONCLUSION

Such an ontological-epistemological approach to mathematical concepts and theories, based
on the facts of their real genesis and evolution, leads to a materialist and dialectical clarification of
basic ontological-epistemological, ie philosophical, dilemmas that arise in the mathematics-reality
relationship, such as dilemmas on relations: "a priori - a posteriori", ie "abstract-concrete”, or
"rational and empirical truth”, ie "mathematical rationalism and empirical realism". In that sense,
mathematics, in the edification of progressive, scientific-philosophical, especially Marxist,
worldview, plays an increasing and significant role.

Therefore, for example, in the entire educational system, at all levels, where mathematics is
represented on a very broad front, it is necessary and very important to take into account, in
addition to its purely educational role, its ideological and educational role, which has practical and
theoretical consequences for upbringing and education, both pedagogical and scientific staff in the
field of mathematics and its applications. Man in constant interaction with reality, general social
practice, changes that reality and at the same time changes himself.

He humanizes her, adapts her to himself, but at the same time adapts himself to her. In this
interaction, the relationship between mathematics and reality reveals the theoretical-cognitive and
value-humanistic essence of mathematics. Mathematics becomes, so to speak, the "conscience” of
cognition of reality, not just an "instrument” of that cognition, but it would be illusory to think that
specific methods of certain sciences, given the modern "mathematical conquest” of general social
practice, can be replaced by mathematical methods (such ideological and methodological deviations
occur, for example, in connection with the applications of electronic computers and other
automata), which would be an idealism of its kind - mathematics, expressed in the view of some
"omnipotence” of mathematics as an instrument used in studying various phenomena. because
mathematics today can really do a lot, but it is far from being able to do everything.

Thus, mathematical concepts and theories are incorporated into dialectics as a general theory
of changing the world. They confirm it in a broader sense and as a science of thought, by means of
which the world, its laws and its forms are understood, and then, having understood it, we actively
relate to it and change it by general social practice. This corresponds to the constant aspiration of
man to design his place and his role in nature as much as possible, and to constantly improve the
material and spiritual conditions of his existence. To achieve these goals, mathematics provides
great theoretical-cognitive practical-humanistic possibilities, so it is incorporated as an irreplaceable
element of the scientific-philosophical view of the world of our time and the future.
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Abstract. Last decades the unmanned aerial vehicles (UAV) have been widely spread and
intensively used both in governmental and in private purposes. Mostly the small UAV category has
shown its advantages. Several local military clashes and open wars all over the world are famous
for using small or medium category UAVs originally designed for civil purposes, which are easily
accessible on the model aircraft market with no formal and legal limits. Nevertheless, the widely
applied COTS-technology might make the road rough for hobby operators to get a UAV with
proper behavior. The onboard universal and all-purpose autopilots are ready to serve out any type of
the UAVs used with properly set controller. However, selection of the controller type and its
parameters require further scheduling. The aim of the author is to give an overview of the
computer-aided design of the UAV control laws supported by MATLAB and to present a numerical
example.

Keywords: UAV, UAS, pole placement design technique, LQR design, LQG Design, H,
design, H, design.

1. INTRODUCTION

Unmanned aerial vehicles (UAV) are widely spread both in military and non-military
applications. Some UAVs famous for its robust automatic flight control systems ensuring
appropriate level of the flight safety comparable to that of the manned aircraft. Regarding several
national regulations, there is a general rule that it is unnecessary to apply autopilot on the board.
However, if to implement, the onboard autopilot can support UAV operators in effective execution
of the flight missions, regulating appropriate flight parameters, ensuring automation of the safe
return to home, and, in case of necessity, the automated emergency landing also can be executed
autonomous way. There are many sellers, trading with universal autopilots, like MP2028,
MP2028g, ArduPilot, Pixhawk, or, Paparazzi. The universal feature of the autopilots is an
advantage, i.e. they can be implemented on the board of the wide range of the different UAV types.
The universality means and requires high level of skills whilst to schedule and fit it to the given
UAYV type. This study proposes an analytic method of gain scheduling of the autopilots, as the first
step in setting and defining PID-controllers’ parameters of the commercial UAV autopilots.

2. PRELIMINARIES AND LITERATURE REVIEW

The classical control deals mainly with single input — single output (SISO) systems. It is
easy to agree with that the technique of Laplace transformation, and technique of the controller
synthesis using frequency response functions, like Bode-, Nyquist-, or Nichols charts, has serious
bounds and bottlenecks. In time domain, there was widely applied the ITAE (Integral of the time
weighed absolute value of the error) performance index to design any closed loop control system.
However, in the early ‘60s many experts and scientists came to the conclusion that these techniques
limit reliability in large scale. Starting with first years of this decade, the powerful multi input —
multi output (MIMO) state space representations were used to eliminate drawbacks of the SISO
systems’ modeling and design. Moreover, the state space representation is a technique defined in
the time domain eliminating both the direct and the inverse Laplace transformations of the SISO
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systems.

The pole placement is a quasi-optimal analytical method used for controller synthesis since
many decades of years. The pole placement technique is based upon the idea of explaining dynamic
performances implicitly given in closed loop control system poles. The dynamics of the MIMO
systems is defined in [1], [2], [3], [5], [6]. The aircraft dynamical motion MIMO models are
depicted in [4]. The pole placement technique, its main meaning and applications are described in
[2], [3], and [6].

Expanding integral performance indices known as error-based IE (Integral of the Error), IAE
(Integral of the Absolute value of the Error), ITAE (Integral of the Time weighed Absolute value of
the Error), ISE (Integral of the Squared Error) criteria the LQ (Linear Quadratic) has been
introduced and is widely used although recently in several control applications. The first appearance
of the LQ-based criteria is the LQR (Linear Quadratic Regulator) design problem. Theoretical
aspects of this technique are given and thoroughly discussed in [1], [2], [3], [4], [5], [6], however,
applications of this design procedure for UAV flight control are depicted in [7]-[13]. In spite of
privileges LQR design procedure gained, it has a serious drawback: it handles only deterministic
systems without any external disturbances or internal sensor noises. In other words, the LQR design
technique supports to design a closed loop control system modelled fully in the mathematical level
being removed from the physical environment.

To eliminate this disadvantage an LQG design procedure (LQR plus LQE, linear quadratic
estimator) has been discovered able to handle random external and internal disturbances and noises.
The dynamical system models subjected to external and internal random disturbances and noises
have been depicted in [14]-[16], [25]-[28]. The LQG design technique was used to design
controllers for several UAV types [21]-[24].

The H, design method eliminates the randomness of the LQG design procedure via
replacing integral performance index being minimized with evaluation of the second order norm of
the state transition matrix [29]-[34]. Similarly, the H,, design method is introduced in [29], [35].

3. CONTROLLER DESIGN USING POLE PLACEMENT METHOD

The pole placement technique is based upon an idea that closed loop automatic flight control
systems’ pre-defined dynamic performances can be ensured by appropriate selection of the closed
loop poles, in other words, by selection of the state feedback gain matrix, say, K [1]-[6].

The MIMO dynamical system being considered is supposed to be completely state
controllable, additionally, the state variables being manipulated are measurable ones and supposed
to be available for feedback. The same fashion, the observability of the state variables is supposed.
Finally, the control input is supposed to be unconstrained. The dynamics of the multivariable
control system can be defined using following state and output equations [1]-[6]:

x=Ax+ Bu;y = Cx + Du, 1)
where x is a column state vector of length n, u is the control input vector of length r, 4 is an
(nxn) square state matrix of constant coefficients, B is an (nxr) input matrix of the constant
coefficients that weight input variables, y is a column vector of the output variables, € is an (mxn)
the output matrix of the constant coefficients that weight the state variables, and finally, D is an
(mxr) direct feedforward matrix of the constant coefficients that weight the system outputs. For
many physical systems the matrix D is a zero matrix. Thus, the system state and output equations
can be represented in the following notation:
x =Ax + Bu; y = Cx. (2
Block diagram of the closed loop control system built by equation (2) can be seen in Figure
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Fig. 1. Block diagram of the closed loop control system

The closed loop control system is of two main parts, say, the plant to be controlled, and
controller represented by the full state feedback gain matrix K. The fix-winged UAVS designed by
classical approaches to have conventional aerodynamic control surfaces are controlled by using one
of the four control channels of elevator, ailerons, rudder, and thrust. In that sense the general
equations of (1) can be rewritten as follows:

x = Ax + Bu; y = Cx. (3)

The characteristic equation of the closed open loop control system defined by equation (3)
can be derived as:

a(s) =det[sl —A] = s™ + a,_15" 1+a,_,s"" % + -+ a;s + ay, (4)
where I is an (nxn) sized identity matrix. Using Figure 1 the control law of the closed loop
automatic control system affecting closed loop poles can be derived as:
u=r—-Kx, (5)
where r represents the reference input vector of the closed loop control system. The state
feedback gain matrix K can be represented as follows:
K=1lkn1 . kol. (6)

Substituting control law of (5) into equation (3) yields to the closed loop control system state

equation as it is given below:
x=[A—-BK]|x + Br;y = Cx. (7)

The characteristic equation of the closed loop automatic control system defined by equation
(7) is as follows:

a(s) =det[sl — A+ BK] = s™ + a,_ 15" 14, "2 + -+ a;5 + ay, (8)

where a; coefficients of the original characteristic polynomial. If the dynamical system

defined by matrices of 4, B, and C is controllable, characteristic polynomial equation of the closed
loop control system can be set using state feedback matrix of K.

It is well-known that all the controllable state space dynamical models can be expressed in
the controllable canonical form, i.e.:

Xx=A.x+ B.u; y = C.x, 9)
where A., B, and, C. are matrices of the transformed system to the controllable canonical
form, i.e.:

[ 0 1 0 0 01
| 0 0 1 0 O 0 |
A= 0 0 ( ) 10
‘ [ 0 0 0 0 . 1J 10)
—Qp-1  —On_z —Ap-3  “Apg —ay
BI=[0 0 o 1]. (11)

In this case, the closed loop control system state matrix can be calculated as follows:
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ACL =AC _BCK=
0
|0
0

—Aap—1 — kn—l —Aan-

].

0

0

0

0 - ]
kn-z  —Qp-4a—kng 7 —ao — ko

—_

1 0

0 1

0 0

0 0

2~ kno —Qp3—
(12)

The closed loop control system characteristic polynomial will have a form of:
a(s) =det[sl— A, + B K] =s"+ (ap_1 + kp_)s™ 1+ -+ (a; + ky)s + (ag + ko). (13)

Let us denote the closed loop control system poles as p;, p,, p3, - pn. Using these poles
the characteristic polynomial can be calculated as:
a(s) =(s—p)—p) (s=p3) - (s=pp) ="+ ay_15" 1+ ay5 + ay, (14)

where «; are constant coefficients of the modified characteristic polynomial. The
relationship between coefficients of k;, a;, and «; are as follows below:

a; =ai+ki;i=0,1,2,---,n—1. (14)
From equation (14) elements of the state feedback gain matrix K can be calculated using
following formula:
ki =ai—ai;i=0,1,2,---,n—1. (15)
If the dynamical system is the controllable, however, it is represented not in the first
companion form, the dynamical system model can be expressed in the controllable canonical form
using nonsingular transformation matrix of T.

Let us introduce the following Bass-Gura transformation [5]:

x =TX, (16)
ax _ pa1dx

w=T"a0 (17)
% =T~ '(Ax + Buw), (18)
X (T-1AT)% + (T 'B)w. (19)

Using Bass-Gura approach the transformation matrix T must be chosen such that matrix
T~ AT will be given in the first companion form, or, in the controllable canonical form. For that
select following form of the transformation matrix T:

T = MW, (20)
where M represents the controllability matrix of R. Kalman of the form:
M=[B AB A?B .. A" B (21)
and, W is as follows:
[an—l an—Z Cl1 1-|
(0 ) vee 0
w=| : AT | (22)
l a, 1 eee e J
1 0 - - 9
The control law of the closed loop control system, for r=0 can be defined as:
u=-Kx=—-(KT')x=—-Kx. (23)

The control law synthesis consists of the following steps:

- using dynamical system state space model defined by equation (3) check the open loop system
controllabity: find controllability matrix M. Additionally, find whether the dynamical system is
observable;

- using equation (4) find coefficients a;’s of the original dynamical system;

- find transformation matrix T defined by equation (20);

- find coefficients, «;'s of the characteristic polynomial of the transformed system, using equation
(13);

- using equation (15) find elements of the full static feedback gain matrix K.
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Summing up main results of this chapter it is easy to agree that finding full state feedback
gain matrix K is based upon mathematical operations executed over matrices. Computer packages
like MATLAB® supports solution of such problems with built-in functions like place.m, and
acker.m [36]-[38].

The advantage of the closed loop system controller analytical design that the closed loop
control system will be stable. The disadvantage of the pole placement method is that location of the
closed loop poles on the complex plain is too difficult, and requires high level of skills in
establishing relationship between poles and dynamic performances of the closed loop control
system. Moreover, often heuristic setting of poles is implemented.

4. OPTIMAL CONTROLLER DESIGN USING LQR METHOD

The optimal control has a long history. Several optimal integral performance criteria have been
developed over years like IE, IAE, ITAE, ISE, and LQ. The LQR optimal design technique is still
continuing to gain popularity among those of available optimal design methods. Basic idea behind this
method is that control law is designed via minimization of the pre-defined quadratic integral
performance criteria [1]-[6]. The dynamical system being considered like UAV dynamics is a
deterministic one, so latter work will extend the challenge of the controller design to the random
systems. In this paper author will present the solution of the basic mathematical problem using calculus
of variations, like solution of the matrix algebraic Ricatti equation (MARE).

The optimal design of the closed loop control systems is a well-known design technique of
the multivariable (MIMO) dynamic systems [1]-[6]. Optimal controllers, say, full state feedback
gain matrix K (see Fig. 1.) is designed and scheduled to minimize the performance index describing
the cost function of the system. Let us consider the multivariable deterministic system, and, it is
also supposed that all n state variables are measurable ones and available for the controller. The
state and output equations can be given as follows below:

x=Ax+ Bu;y = Cx + Du, (24)

where x is a column state vector of length n, u is the control input vector of length r, 4 is an

(nxn) square state matrix; B is an (nxr) input matrix; y is a column output vector; C is an (mxn) the
output matrix; and finally, D is an (mxr) direct feedforward matrix.

For many physical systems the matrix D is a null matrix. Thus, the system state and output
equations can be represented in the following notation:

x=Ax+ Bu;y = Cx. (25)
The control law can be expressed using state feedback gain matrix of K, thus we get:
x=[A—BK|x+ BKr =A,x+ B,r. (26)

To find optimal control law, i.e. optimal state feedback gain matrix K, for zero reference
signal, when r = 0, first let us find criteria of optimality. Let us consider a dynamical system with
fixed end time, t;. Let formulate the control problem: choose control vector u(t) such that it
minimizes the following cost function [1]-[6]:

J = v (x(t)) + 7 LGx(®), u(®), O)dt - Min @7)
subjectto x = f(x(t),u (t),t) (28)
with initial conditions of x(t,) = x,, (29)

where ] is the total cost, and z//(x(tf)) is the terminal cost. It | supposed that

L(x(t),u(t),t) is the non-negative cost function. Let us augment the cost function of (27) with co-
state vector of the Lagrange multiplier, A(t). The augmented total cost function now is as follows:

J=v(x(ty)) + INd (L+27(fF = 2))dt > Min. (30)
The function of A(t) can be chosen to be of any mathematical form, because it multiplies

term of f —x = 0. It is well-known that along the optimal trajectory variations both in J and J
should die as t — t;. Variation of the augmented cost function of (7) can be derived as given below:
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8] = v, 8x(ty) + ft’;f (Lybx + Lysu + AT fo5x+A" f,6u—AT 6x)dt, (31)

AT S T S T S ) Y S|
where y, =— Ly =— Ly =— fp =~ fu = 5~

Integrating by parts, the last term of the integrand of equation (31) can be expressed in the
following form:
— [ AT sxde = AT ()8 (&) + AT (20)0x (t0) + [ A oxde. (32)

Substituting equation (32) into equation (31) yields to the following augmented cost
function:

— . T
5 = v, (x(t7)) 8x(tr) + [/ (Lu+A" fi)Sude + [/ (LA f +4 ) Sxde -
AT(tr)8x(tr) + AT (to)x(to). (33)
Initial conditions can’t be vary by later time, thus, last term in equation (33) is equal to zero.
Evaluating augmented cost function J defined by equation (33) it is evident that there are three

variations inside the equation, which must be independently zero, i.e. any of x(t), u(t), or x(tf) can
be varied:

L4\ f, =0, (34)

LA £ +4 =0, (35)

v, (x(tf)) —AT(t) = 0. (36)
Re-arranging equations (35) and (36) yields to:

—L—AT =4 (37)

v, (%(t) =27 (1), (38)

The primary difficulty of the solution of that kind of optimal control problem is that state
variables of the dynamical system propagate forward, while the co-state equation propagates
backwards. The evolution of the co-state vector A(t) is represented in reverse time, from its final
state to the initial state. Next chapters deal with solution of the optimization problems in backward
time.

4.1 Solution of the optimal design problems using gradient method. The numerical
solutions of the optimal control problems using gradient method can be explained in the following
iterative steps and loops [1]-[6].

Step 1) Define control input u(t), for the given x,.

Step 2) To create the state trajectory, propagate state equation of x = f(x(t),u (t),t)
forward in time

Step 3) Evaluate terminal cost function of v (x(tf)), and, propagate co-state vector of A(t)

backward in time, from t; to ¢, using equation (37).

Step 4) At each step choose for the control input variation the following formula:
du = —K(Lu + ﬂTfu), where K is positive scalar, or, for multi input systems it is positive definite
matrix.

Step 5) Letting u = u + du.

Step6) Go back to Step 2, and repeat the calculation loop until solution had converged.

4.2 The LQR solution of the optimal control design problem. Let us set terminal cost be
zero, i.e. y = 0, and let the cost function L is defined as follows [1]-[6]:
L= %xTQx + %uTRu, (39)
where, L > 0, Q = 0 diagonal weighting matrix, R > 0 diagonal weighting matrix.
For the linear (rather linearized) dynamical systems one can set following equations:
Ly =x"Q, (40)
L,=u"R, (41)
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fx =A, (42)
fu =B, (43)
so that we have
x = Ax + Bu, (44)
x(to) = xo, (45)
A=—-Qx—A"\, (46)
A(t) =0, (47)
Ru+ BT\ = 0. (48)

Being interested in linear dynamical systems, the co-state vector can be represented as A =
Px, where P is the Lyapunov cost matrix. Substituting this equation into equation (46), and using
equation (44) we can get the following matrix-differential equation:
PA+ATP+Q—-PBRBTP+P = 0. (49)
Equation (49) is the matrix Ricatti equation (MRE). If t; — oo, and Q=const, and R=const,
P — 0, Vt, i.e. the steady-state solution of the equation (49) can be rewritten as follows [1]-[6]:
PA+A"P+ Q- PBR'B"P = 0. (50)
Solution of the equation (50) called the matrix algebraic Ricatti equation (MARE) yields to
the cost matrix P. Finding solution to the MARE is supported by many numerical tools in linear
algebra. The MATLAB® supports solution of Ricatti equations both in continuous (are.m) and in
discrete time domain (dare.m) [36], [37], [38]. Finally, equation Ru + BTA = 0 will determine the
optimal feedback law as it given below:
u = —R'B"Px = —Kx, (51)
where K,,, = R"'B"P is the optimal state-feedback gain matrix for multivariable
dynamical systems, or, optimal scalar gain. The optimal controller synthesis includes following
steps [1]-[6], [36]-[38]:
Step 1) The pair of {4, B} must be controllable; and, the pair of {4, C} must be observable
by R. Kalman.
Step 2) Define weighting matrices of Q and R by Bryson’s Rule.
Step 3) Solve MARE (equation 50) to find cost matrix of P.
Step 4) Substitute matrix P into equation (51) to find optimal control law.
Step 5) Check closed loop dynamic performances for similarity with those of the pre-defined
ones.
Step6) If no precise match with required performances return to Step 2 and change weights
heuristically whilst dynamic performances are met.

The LQR design problem has numerous applications in different fields of engineering
design. There are lots of experiences gained during use of this technique. Nevertheless, this design
procedure eliminates randomness both the external and internal environment of the UAV we deal
with. This drawback is handled very effectively if to use the LQG (Linear Quadratic Gaussian)
design criteria for the UAV control law synthesis.

5. ROBUST OPTIMAL CONTROLLER DESIGN USING LQG DESIGN METHOD

The problems related to the design of the optimal LQG control systems are in the focus of
attention of many scholars since many decades. The LQG design problem is solved using separation
principle [14]-[16], [25]-[28]. This design procedure involves two separated phase of the LQR
design problem when the UAV closed loop control system is considered to be fully deterministic.
At the second stage the UAV is considered to be fully random, and during controller synthesis its
Kalman filter static gain L is calculated. Further, using optimal feedback gain matrix of K, and the
optimal static Kalman filter gain L are used to construct closed loop control of the UAV. The robust
LQG controller design is supported by MATLAB® and by its toolboxes [36], [37], and [38].
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The Linear Quadratic Gaussian (LQG) control problem is formulated for the linearized, time
invariant plant model that is disturbed both with process and measurements noises. The random
multivariable system is given with the state and output equations as follows below [14], [15], [16]:

x=Ax+Bu+Tw;y =Cx +v, (52)

where x is a column state vector of length n, u is the control input vector of length r, 4 is an

(nxn) square state matrix; B is an (nxr) input matrix; y is a column output vector; € is an (mxn) the

output matrix; w is the vector of the process disturbances, I' is the process disturbance input matrix,
and finally, v is the measurement noise.

The plant noise w and measurement v noise are usually assumed to be the uncorrelated
Gaussian random processes with zero mean values, i.e.:

Ew(t)}=0; Ept)}=0; Ewtv(t+1)}=0.
(53)

The covariance matrices of the two random signals are as follows below [14]:

Ewwl (t)}=Qy>0; Efu(t)v'(t)}=R,=0. (54)

The LQG controller design procedure is based on the minimization of the well-known
quadratic optimization criterion as follows below [15]:

Juge= lim E B GTex+ uTRu)dt}  Min, (55)
where matrices Q and R represent weighting matrices of the LQR design problem, such that
Q = Q" >0, R =RT > 0and, E{. }is the expectation operator.

Using separation principle, the LQG design problem can be solved in two decoupled stages
[14]-[16]:

- Determine the Kalman-estimator optimal static gain L allowing to reconstitute the
estimated x of the state vector x (Linear Quadratic Estimator, LQE design problem);

- Calculate the optimal control law of u = —KX, where K is an optimal static
feedback gain matrix calculated in solution of the LQR (Linear Quadratic Regulator).

Using principle of separation outlined above the state space representation of the observer-
based controller is given as follows:

X=AX+Bu+L(y—9)

y=Cx ) (56)
u=—Kx
where Kalman-filter static gain L of the optimal observer is as follows [14]-[16], [36]-[38]:
L =3C"R;" (57)

Matrix L is a solution of the observer’s matrix Algebraic Ricatti equation (MARE) as it is
expressed below [14]-[16]:

AT + ZAT — 2CTR,ICZ + GQ,GT = 0. (58)
Using equations (52) and (56) the following state space model can be derived:
u
X1 _[A 0 x] , [B T 0
[i] - [LC A-— LC] [Q] + [B 0 L] [‘:)’l : (59)

Combining equation (52) and (56) the Kalman-filter block diagram can be derived and it is
depicted in Figure 2 [14]-[16]:
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Fig. 2. Block diagram of the optimal Kalman-filter

The Linear Quadratic Gaussian (LQG) controller can be completed as follows (Figure 3):
s

r

Plant
Controller ¥ (=0

2 % ~ T
X v
_l_

A S

y-¥
L
K —

Fig. 3. Block diagram of the LQG Controller

Combining the Kalman-filter and the LQR equations the following augmented closed loop
system state equation can be derived [14]-[16]:

[x] [LC A- ngBK HE g g 2” Tefl (60)

The robust LQG controller design is supported by MATLAB® and by its built—in functions
like reg.m, and lggreg.m of its appropriate toolboxes [36], [37], [38].
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6. ROBUST OPTIMAL CONTROLLER DESIGN USING H,LQG DESIGN
METHOD

The H2LQG design procedure requires to reformulate the standard LQG design problem. In this
framework, the block diagram of the random closed loop system with zero references can be seen in
Figure 4. The plant P is derived by the state equation given below [30]-[34]:

x = Ax(t) + Bu(t) + Fw(t), (61)
where w is the white noise model of the plant disturbance, u is the control input vector. The
regulated output vector z (tracking errors, control inputs, measured outputs, states) and the
measured output vector y are defined as follows:
z(t) = Dx(t)
y(t) = Cx(t) + v(t)} ! (62)
where v represents the white noise of the sensors applied for measurement purposes.
W

K “T P

Fig. 4. Block diagram of the LQG optimization system

The optimal LQG design allows finding closed loop control system stabilizing controller K
that will minimize the cost function of the form:
tlim E{zT()z(t) + u" (Hu(t)},

(63)

where E{. } represents the expected value operator.

It is well-known that the LQG problem can be generalized to that of the so-called standard
problem, and, the stochastic interpretations may be eliminated. The standard configuration of the
closed loop control system of the UAV can be seen in Figure 5.

W, Z;
—= 5,

K

Fig. 5. Closed loop system standard configuration

In Figure 5. P represents the so-called generalized plant model is as follows:
z _ wi _ [P11(s) P12(5)] w
BELCIME [P21(s) pooio)) L) (64)
where z:=[Z Y]7, w:=[w u]T, u is the control input vector, w is the vector of the
exogenous inputs (fixed commands, unknown commands, disturbances, noises), z is the regulated
output, and, finally, y is the measured output vector. Partitions in P(s) in equation (64) can be
expressed as [30]:
-1 _ -1
P11(S) — [D(SI A) F 0], P12(S) — [D(SI A) B]
0 0 I . (65)

P,,(s) = [C(sI —A)"'F I]; Py,(s) = [C(sI — A)~"B]
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The LQG system design problem can be solved if to minimize the steady-state value of the
expected value of E{zT(t)z(t)}. Using Figure 5 closed loop system regulated output z can be
expressed in the term of the Laplace-transform given below:

z=T,, (SHw, (66)
where T, ,,, is the closed loop control system transfer matrix defined as:
Tzlwl(s) = P11(8) + P12(S)[I = K(s)P,(s)] 'K (s) Py (s) . (67)

If the sensor noise v represents the white noise with unit intensity matrix of I, and, if the
closed loop control system is stable one, then the integral performance index used for the causal
controller design of K(s) can be derived using Parseval’s formula as follows:

. 1 +o00 . . .

The right-hand side of the equation (88) can be rewritten as the square of the second norm of
the closed loop control system stable transfer matrix T, ,, :
||T21W1(S)||z = i tr f_+:: Ty, (—j0)T, , (jw)dw - Min . (69)
Summing up previous statements, solution of the LQG optimization problem outlined above
represents the minimization of the second norm of the closed loop stable transfer matrix of T, ,,,, .
Solution of the problem outlined previously in time domain is more convenient. For further
discussions it is assumed that the plant dynamics P(s) is expressed with the following state space
representation elaborated and shown by [30]:
x(t) = Ax(t) + Byw(t) + B,u(t)
z(t) = C,x(t) + Dy;w(t) + D u(t) ;. (70)
y(t) = Cox(t) + Dyyw(t) + Dyyu(t)
The plant dynamics P(s) can be represented by the following matrix partitions:

I[A | B, Bz]l
PO:=. | p. p.| 71
) lcl » DlzJ (1)
C; | Dy Dy

In equation (71) D,; = 0 in order to obtain a finite second norm defined by equation (69).
Additionally, D,, = 0 because real physical systems always have a zero gain at infinite frequency.
System matrices in equation (70) are supposed to meet following assumptions:

1. the pair of matrices (4, B,) is stabilizable one;

.DT,D,, is invertible one;

.DT,C, = 0;

. the pair of matrices (C;, A) has no unobservable modes on the complex plain imaginary axis;

. The pair of matrices (C,, A) is detectable;

.D,, DY, isinvertible;

.D,,BT = 0;

. the pair of matrices (4, B,) has no uncontrollable modes on the complex plain imaginary axis.

OO O WN

The assumptions of (1-4) stand for the solution of the optimal state feedback problem, whilst
assumptions (5-8) are related to the solution of the optimal state estimation problem.

Summing up: the H,-optimization method removes the stochastics from the LQG
optimization technique. The formulation and solution of the H,-optimization problem replaces the
stochastic dynamical system LQG optimization with minimization of the second norm of the closed
loop control system transfer matrix T, ,,,.The conventional LQG optimization can be considered
for the special case of the H,-optimization problem. The conventional LQG problem is the special
case of the generalized LQG problem outlined and discussed using Figure 6.
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Fig. 6. The generalized LQG problem — the H, mixed sensitivity problem

The colored disturbance w, (s), and the measurement noise v,(s) are passed through the
shaping filters of V;(s) and V,(s) to determine theirs frequency content. The frequency domain
weighting of the controlled output z; (s) and input u(s) are determined by weighting functions of
W, (s), and W,(s), respectively.

The control system design based upon H,-optimization technique aimed at achieving
following set of the criteria:

1. closed-loop system stability;
2. closed-loop system dynamic performances;
3. closed-loop system robustness.

To fulfill simultaneously system of criteria defined above the controller must ensure:

1. large open loop gains at low frequencies;
2. small open loop gains at high frequencies;
3. open loop gain is kept away from the critical point of —1 + 0j at the crossover

frequencies.

For closed loop control system the sensitivity function of S(s), and, the complementary
sensitivity functions of T(s) can be expressed using following equations:

1
S(s) = 1+P()K(S)

: (72)
P(s)K(S
T(s) = I+P(s)1(((.)9)
In equation (72) the sensitivity function of S(s) determines how the disturbance effects on
the closed loop control system output. The complementary sensitivity function of T(s) determines
the closed loop system response. From equation (72) it is easy to find out that:
S(s)+T(s) =1.
(73)
Using functions S(s) and T(s) the design criteria explained above can be redefined as
follows:

1. sensitivity function S(s) must be small at low frequencies;
2. complementary sensitivity function T (s) must be small at high frequencies;
3. avoid peaks in S(s) and T(s) at crossover frequencies.

To achieve those targets defined above let us select V,(s) = 0. Thus, we have:

z1] _ [Wi(s)S(s)V1(s) —

2] = [, rev o] #©) = T wa(o), (74)
where R(s) is the input sensitivity function and it is expressed as:

R(S) = Grpoomy T(S) = P(SR(S). (75)

If the closed loop control system id the SISO one, minimization of the second norm of the
system transfer matrix (closed loop complementary sensitivity function) T, ,,, means:
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J == [720W,()SGo)Vi (o) + [W,(j0)R()V; (jw)|}do > Min. (76)

To achieve design goals suitable selection of weights of V,(s),W,(s), and W,(s) is

required, and for that numerous considerations are available and widely applied in control

engineering. The latter discussion will be about weight selection for the SISO control system case.
The choice of the filter V, (s) is often conducted leaning on LQG design problem, and we have:

V,(s) = C(sI —A)'F. (77)
If to set F=B, we have:
V,(s) =P(s)=C(sI —A)™'B. (78)

where P(s) represents the open-loop plant transfer function. The choice of the filter V,(s)
can be rephrased as it will shape the frequency content of the disturbance according to the open-
loop frequency response function. The filter V,(s) is often chosen to be [30]:

Vi(s) = P(s) ==, (79)

In equation (79) « is the design parameter. The pole at 0 in V,(s) ensures $(0) = 0, and, it
will lead to the finite second norm defined by equation (76).

If weighting function V,(s) is chosen to have integral action (pole at 0) filter W, (s) may
serve for fine tuning. The safe initial selection is W, (s) = 1.

Selection of the filter W, (s) must have a zero at 0 so as to cancel corresponding pole of the
filter V,(s). There are two widely applied transfer functions of the filter as follows:

Wy(s) = 2. (80)
where in (80) filter parameters p and a are used for fine tuning. W, (s) is expected to have

at least zero roll-off, or, minimal roll-off of 1 dB/dec. For this purpose, W, (s) is selected to be:
W,(s) = % (1 +15). (81)
The robust H2LQG controller design is supported by MATLAB® and by its built—in function
of h2lqg.m its appropriate toolboxes [36], [37], [38].

7. ROBUST H,, OPTIMAL CONTROLLER DESIGN FOR UAVs

The problems related to formulation of the H,, controller design are well-known since many
decades. In early works of [14], [15], [16] and [30]-[35] basics for robust control system design
have been elaborated. The two input/two output (TITO) representation of the augmented
multivariable system can be seen in Figure 7. [35], [36], [38]. In Figure 7. P(s) is the plant to be
controlled, K(s) is the stabilizing controller, u is the control input vector, w is the vector of the
exogenous inputs (fixed commands, unknown commands, disturbances, noises), z is the regulated
output, and, finally, y is the measured output vector.

L P z :

K

Fig. 7. Block diagram of the TITO-system

The H,, optimal control problem can be formulated as follows: for the given plant dynamics
of P(s) compute the optimal state space controller of K*(s) of the original K(s) controller such
that:

min ||Ty_,(P,K)|lw
subjected to K stabilizes P internally (82)

_ and K € X _
where in equation (82) the H,-norm of the closed loop performance channel is represented

by T, _,(P,K). Easy to agree that the controller synthesis means choice of the proper controller
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space denoted by K. The augmented plant dynamics P(s) can be represented by the following state
space model [35]:
x(t) = Ax(t) + Byw(t) + B,u(t)
z(t) = €,x(t) + D1,w(t) + Dypu(t) ¢, (83)
y(t) = Cx(t) + Dyyw(t) + Dyou(t)

or, using standard matrix notation [35], [36], [38]:

x I[A | B, B, ]I x X
TITO(s) : || = ¢, | D, Dy wl=PG) |wl (84)
y C; | Dz Dy u u
where:
I[A ‘ B, Bz]l
ps)=l_ 7 . 85
() o | Dy, D (®9)
C; | Dz1 Do

x € R™ is the state vector, u € R™ is the control input vector, y € R™ is the measured
output vector, w € R™ is the exogenous input vector, z € R™z is the regulated output vector.
The state space controller K(s) shown in Figure 7. can be represented as given below:

Ay | Bg
K(is): |— — —|, (86)
ck | Dg

. (*k = Agxg + Bgy
K(s): {u = Cxxg + Dgy
with x; € R the state of K.
The closed loop transfer channel of T, _,(P,K) in equation (82) will have the following
state space representation that [35]:

AK) | B
T,..PK):| — — — [, (88)

cK) | D

where the state dimension is n,, + k.

The H,,-norm of equation (82) is defined as:

Ty, (P, K)o = rggﬂ;g(ﬁ (T(/'a))), (89)
where notation (T (jw)) represents the maximum singular value of the complex matrix
T(jw).

If to close the loop in Figure 7, one may consider that the closed-loop control system as a
linear operator of T, _,(P, K) mapping input vector w to the output vector of z. If the controller
K(s) stabilizes internally the plant P(s), in other words, A(K) in equation (6) is stable one, then
operator of T,,_,,(P,K) maps w € L? into z € L?, and, the H,,-norm in equation (7) is the £2-L£?

operator, thus, we have:
ITWll2 llzll

”TW—>Z(P’ K)”oo = SUPy=o Iwll, = SUPy=o ||W||2' (90)

Equation (90) derives for the closed-loop system channel w — z the norm of y =

T, _,(P,K), which is a factor by which input signal energy is amplified in the system output z.

Input signal w of the system with energy of |lw||3 will produce output signal of z with energy ||z||3

being no greater than y?2 - |lw||5 as closed loop controller K is used. The optimization strategy

defined by equation (82) tries to find stabilizing controller K(s) for which the amplification factor of
y is the smallest, i.e.:

lzll, <y?-lwll,, where vy =Ty, (P,K)llo . (91)
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This representation is very useful because all one has to do is to find channel w — z, and,
the smallness of the system output z to the closed loop system input w tells us more about the closed
loop control system.

This idea is widely used in loop shaping of the closed loop control systems depicted in
Figure 8. [35], [36], [38].

.

LT

W

W
g

Wy

Oesm

() Ki(s) Gs)

)&

e

Fig. 8. The standard loop shaping of the closed loop control system

The closed loop control system scheme shown in Fig. 2 features the open loop system
dynamics G(s), the controller K(s), the measured output y, the control vector u, and the tracking
error e. The system inputs are reference signal r, external disturbance or plant noise d, and finally,
sensor noise n. The closed loop control system’s chosen outputs are é = W,e, i = W,u, and y =
Wyy. In this case the input vector w” =[r d n], and the output vector is z" =[é @ 7],
where filters are modeled with W,, W, and W,,. The filters introduced in Fig.2 may be static or
dynamic ones. If they are dynamic, they will add new states to the plant P(s) states defined by
equation (85).

For closed loop control system depicted in Fig.2 it is a typical dynamic performance how
fast the closed loop control system is able to follow the reference input r, and if so, what is the
tracking error e. From Figure 8. it is evident that transfer from the reference input r to the tracking
error e can be found as:

1

Troo(K)= TTEOKGE) (92)

If the tracking problem is defined for the reference signal r varying typically in the low
frequency range, i.e. W, represents a low-pass filter. In this case the smallness of the second norm

We
IT e O = || gt | (93)

defines how the low frequency component é of the tracking error e is small, or, in other
words, how the measured output y follows the reference input r in low frequency domain.

If to evaluate and to find influence of the sensor noise n on control signal u, the following
performance channel must be set up:

_ ___k@©)

Sensor noises are typically of high frequency, however, it may never lead to high frequency
components of the control vector u. It means, that W, represents the high-pass filter, i.e. i is the
high-frequency component of the control vector u. The infinite norm of

1T -5 (K)o (95)

IS putting a cost upon high-frequency components of the control vector u.
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If the criteria set by equation (82) allows calculate the optimal controller K minimizing the
cost, the controller design yields to robust system able to eliminate, or minimize sensor noise
effects.

Summing up preliminaries using equations (92)—(95), and from Figure 8. it is evident that
there are many performances and robustness channels available for use to design controller, and
evaluate after the closed loop control system properties. The robust H, controller design is
supported by MATLAB® and by its built—in function of hinfopt.m its appropriate toolboxes [36],
[37], [38].

8. A NUMERICAL EXAMPLE OF THE LQ-BASED OPTIMAL LQR
CONTROLLER DESIGN FOR UAVs

The identified dynamical model of the short period lateral/directional motion of the Trainer-
60 ‘Boomerang’ UAV can be derived as follows below [39]:

U] [-07724 0 ~18,9671 9,0867] v
. _|p|_| 1,9247 —199149 7,7565 0 p
r=ActBu=|;) = 691314 —238689 —25966 o ||7|T
¢ 0 ¢
0 2,258
~23,8289  1,5015
Tl-11,7532 15, 2855 [6 (96)
0

where v is the lateral speed, p is the roll rate, r is the yaw rate, ¢ is the roll angle position, &,
is the angular deflection of the ailerons, and, finally, §,. is the change in rudder angular position.

Let us find stabilizing LQR controller of the Trainer-60 UAV able to manipulate short
period motion of the roll position angle. Prior to any kind of design implemented, the dynamical
model of the UAV defined by equation (96) must be reduced to that of the short period one. One
can get the following state space model:

%= Ax + Bu = [Z] _ [—19,19149 0] [Z] 4 [—23,8289] 5, 97)

Using A, B pair of matrices the system controllability has been evaluated. The controllability
matrix was calculated to be [36], [37]:
_ [—23.8289 474.5502]
Co =

) 0 —23.82891" _ _ (%8)
which has a rank of 2, i.e. the dynamical system is the controllable one using Kalman-

criteria.
Using A, C pair of matrices the observability matrix has been calculated to be [36], [37]:

1 0
| o 1

Ob=1_199149 ol (99)
1 0

which has a rank of 2, i.e. the dynamical system is the observable by the Kalman-criteria.

The time domain behavior of the lateral short period motion of the UAV has been analyzed.
Result of the computer simulation can be seen in Fig. 9.a. The input of the UAV was the unit step
change in the aileron angular position, i.e. §, = 1(t) deg.

Fig. 9.a represents the roll rate and the roll angle behavior of the lateral motion of the UAV.
The roll rate behaves as an exponential function, while the roll angle is an integral of the roll rate,
i.e. it is a monotone increasing function of time.

The open loop UAV has two poles on the complex plain. The poles and dynamic
performances can be seen in Fig. 9.b. From this s-plane roots easy to see that aperiodic instability
can be eliminated using full state feedback, and, the design procedure implemented will ensure
optimal solution [36]-[38]. The UAV closed loop system is supposed to exclude oscillatory
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behavior, and, the dynamic performance expressed in settling time of the closed loop control system
used for the design goal was [39]:
ty < 2 sec. (100)
During controller design, weighting matrices, for the first trial unit weighting matrices have
been chosen as follows:

e =[; 3 R (101)

Step Response of the Trainer-60 UAV
o Pole-Zero Map of the Trainer-60 UAV

Roll Rate
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Fig. 9. The UAV open loop system behavior (MATLAB-script: the author)

The dynamical system is observable and controllable by the Kalman-criteria, thus, the
optimal controller can be designed. Optimal controller was designed using MATLAB Igr2.m
function. Using equation (34) the cost matrix of P, as solution of the MARE, and optimal state
feedback gain matrix of K has been calculated to be [36]-[38]:

0,0210 0,0420
K, = [-0,4993 —1,0000]; P, = [0,0420 13351) (102)

The closed loop UAV system has been evaluated in time domain. The closed loop system
response was found for the unit step change of the roll angle, i.e. ¢,.r = 1(t) deg. Fig. 10.a.
represents roll rate and roll angle time domain behavior. Finding settling time for the 5% static
tolerance field yields to t, = 4 sec, which represents very slow behavior of the UAV.

Roots of the closed loop control system of the UAV are located at p; = —31, and p, =
—0,768. Thus, the open loop system root from the origin of the s-plane was shifted to that of the
new coordinate of p, = —0,768. (See Fig 10.b) In other words the state feedback was used to
ensure stability of the closed loop control system of the UAV.

Pole-Zero Map

Ste? Response of the Closed Loop System of the Trainer-60 UAV: Q1-R1
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£
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o
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o
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Imaginary Axis (second s)
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(a) (b)
Fig. 10. The UAV closed loop control system behavior (MATLAB-script: the author)
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From Fig. 10.a. it is easy to determine that the closed system time domain behavior is to
slow, thus, to accelerate transient response of the rolling motion of the UAV let us use for the
controller synthesis following weighting matrices set heuristically after several trials to be [36]-

[38]:
1 1
e@=[, i R=1 (103)
Optimal controller was synthesized using Igr2.m function of MATLAB. Using equation

(103) the Lyapunov cost matrix of P, and optimal state feedback gain matrix of P has been
calculated to be [36]-[38]:
0.0237 0.1327

K, =[-0.5656 —3.1623]; Plz[o_1327 waatel (104)

The UAV time domain behavior has been evaluated. Results of the computer simulation can
be seen in Fig.11 [36]-[38].

Step Response of the Closed Loop System of the Trainer60 UAV: G2-R2
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Fig. 11. The UAV closed loop control system behavior (MATLAB-script: the author)
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From Fig. 11.a. it can be determined that the UAV closed loop system has faster response to
the reference input. Finding settling time for the 5% static tolerance field yields to t, = 1,5 sec,
which is in line with the criteria defined by equation (33).

From Fig. 11.b. it is easy to see that a pole of p, = —0,768 is shifted to the newest place on
the s-plane determined by p, = —2,43, whilst position of the pole with coordinate of p, = —31 is
not varied.

The UAV closed loop systems step responses has been compared. Results of the computer
simulation can be seen in Fig. 12 [36]-[38].

Fig. 12.b. shows the UAV roll angle outer loop of the closed loop control system. The
heuristic set of the weighting parameters of Q and R has led to the system response with pre-
defined dynamic performances given by equation (100).

The roll rate inner loop transient can be seen in Fig. 12.a., which represents meaningful
increase of the maximum value of the roll rate. If such change in the roll rate amplitude is not
allowed, weighting matrices of the integral performance index @ and R must be changed to those of
ensuring more complex and more sophisticated set of the closed loop dynamic performances.
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Fig. 12. The UAV closed loop control system behavior with different weights
(MATLAB-script: the author)

The heuristic change of the weighting matrices requires high level of engineering
experiences deduced from solution of different problems of modern control engineering and optimal
control. Moreover, the engineering intuitions can help scheduling process described above.

9. CONCLUSIONS AND OUTLOOK

The computer aided gain selection for the UAV autopilots is an attractive method to find
static feedback gain matrices leaning on different methods. Numerical analysis is supported by
several powerful software like MATLAB. The problem of the gain selection for the UAV autopilots
is an important but small part of the design engineering activity we face.

Nevertheless, being familiar with different gain scheduling methods makes it easy to select
the best ones fitting the more the technical requirements defined prior to computer-aided design

To have smart and safe solutions in UAV design we have to design collision-free flight path
for the UAV. Moreover, several critical flight emergency regimes shall be handled, like emergency
landing in loss of command signal, low battery voltages, in severe flight conditions like very low
environmental temperature, extreme precipitations, or icing at low altitudes.

Future work is targeting those extreme flight regimes of the UAVs being non-examined in
this paper flying on collision-free flight paths.
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The effect of man on the soil in the process of agricultural use is clearly reflected in its
nutritional regime, particularly in the transformation of nitrogen, phosphorus and potassium
compounds due to the change of the closed cycle of open substances, the predominance of
decomposition and mineralization of organic matter over its synthesis [1,5].

Under the influence of agricultural use of soils, the dynamic equilibrium formed in natural
biocenoses in the biogeochemical cycle of substances is disturbed. Annual removal of chemical
elements with the harvest leads to a change not only in individual properties, but also in the
direction of many processes and ultimately soil fertility in general. Plowing of virgin lands and their
further use as arable land leads to a significant change in the humus content and a number of
properties. The phosphate regime of soils also undergoes significant changes. Besides, it
significantly affects the effective soil fertility and the effectiveness of mineral fertilizers. Organic
phosphates applied with fertilizers can be mineralized and become a source of phosphorus for
plants, and soluble forms of mineral phosphates, on the contrary, become more or less insoluble and
inaccessible to plants.

In the soil, phosphorus fertilizers are converted into various chemical compounds
characteristic of this type of soil formation (partially applied fertilizers are stored for a long time at
the application site in the same form) and are differently available to plants. Accumulation and
transformation of phosphorus compounds in soils is determined by the combined interaction of all
factors of soil formation.

Under conditions of high acidity in soils, the mobility and digestibility of phosphorus
decreases. The formation of aluminum phosphate in the root system of plants causes a specific
phosphate starvation of plants.

Among the important indicators for assessing the state of fertility and properties of some
soils are also the content and composition of humus, the number of mobile forms of mineral
elements, buffering, the composition of absorbed cations, and the degree of saturation of bases. All
these indicators undergo significant changes as a result of anthropogenic impact. In soils with high
acidity, the usual agricultural use causes a slight decrease in the gross content of mobile compounds
and the degree of mobility of phosphorus in the arable layer and a marked increase in the lower
horizon. During cultivation, the content and mobility of phosphorus throughout the profile with
maxima in the arable and illuvial horizons significantly increases [4].

Increasing the pH value as a result of liming has a positive effect on the processes of
phosphate plant nutrition. The mobility of soil phosphates under the action of liming can increase 3-
4 times.

The content of aluminum phosphates increases in cultivated soils in comparison with
constant steam. The explanation for this can be seen in the fact that the application of nitrogen-
potassium fertilizers activates the peroxide in the soil, resulting in increased retrogradation of the
introduced phosphoric acid. However, the total phosphorus reserves not only in the arable but also
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in the subsoil horizons of cultivated soils are higher than in the corresponding horizons of poorly
cultivated soils. In addition, cultivated soil is characterized by an increased content of all mineral
forms of active phosphates, except for iron phosphates [3].

Phosphates formed in the soil from phosphorus fertilizers differ sharply in their basicity.
Phosphates of iron and aluminum are surface-complex compounds that are formed due to
phosphoric acid as end products of hydrolysis. The deviation of the equilibrium in one direction or
another depends on the basicity of the introduced phosphate.

The efficiency of phosphorus fertilizer use by plants largely depends on the depth at which
the introduced phosphates are absorbed in the soil profile and all the processes of their
transformations are carried out. The movement of phosphates along the profile is carried out in the
form of solutions with colloidal soil particles in the washing water regime.

The aftereffect of phosphorus fertilizers largely depends on the genetic characteristics of
soils, primarily the reaction of the soil solution. In podzolic soils with an acid reaction and a
significant amount of active aluminum, soluble phosphorus fertilizers convert faster (compared to
soils with a neutral reaction medium) into sparingly soluble forms. In chernozem-type soils,
phosphates of fertilizers accumulate in forms that provide long-term aftereffects and significantly
affect the effectiveness of freshly applied fertilizers [2].

Increasing the content of mobile forms of phosphates in the soil under the influence of
fertilizers provides an increase in effective fertility and is considered a stable indicator of soil
cultivation.

In the soils of the Eastern Carpathian Foothills, due to the strong development of sludge
processes, oxidized forms of iron and manganese are formed, as well as an increase in the content
of mobile forms of aluminum, which affects the behavior of phosphorus in the soil. It was found
that the phosphates introduced into the soil do not move down the profile, and the application of
high doses of phosphorus flour (15 t / ha) sharply increases (5 times) the content of alkaline earth
metal phosphates. It was found that the introduction of lime, phosphorus flour and manure into the
soil increases the content of all forms of phosphates in 2 times, especially increased the
concentration of phosphates in the extract of 0.03 N K2S0O4 solution. During liming, the potential
buffering capacity of soils to phosphorus increased most significantly [4].

It has been suggested that the transformation of organophosphorus compounds in soils
depends on the degree of their cultivation and, possibly, the variety of initial forms of phosphorus
compounds. It was found that the plowing of virgin lands has different effects on the phosphorus
enrichment of certain groups of humus compounds. Cultivation of soils is accompanied by the
accumulation of phosphorus in cases where a positive balance of this element. The absorption
capacity of the soil relative to phosphorus depends on many factors. This ability varies depending
on the genetic characteristics of soils, primarily on the composition of metabolic cations and acidity.
In the process of phosphorus absorption there is a gradual transition of soluble forms of phosphates
into sparingly soluble ones, their binding by soils increases. Humidity, temperature, structural
condition of soils, particle size distribution and humus content also play a significant role.

The amount of phosphoric acid absorption by soils decreases with increasing humidity and
decreasing soil temperature and the number of silty particles, the content of 2-3-valent cations,
improving soil structure and, conversely, increases with acidification or increasing alkalinity of the
soil solution. There is a close relationship between soil acidity, mobile aluminum content and soil
phosphate intensity factor. Between the pH value and the content of mobile phosphorus, it is direct,
and between the content of mobile aluminum and mobile phosphorus - the inverse [4]. Reducing the
aluminum content by 1 mg / 100 g of soil leads to an increase in the content of mobile phosphorus
by 1.4-1.7 mg / 100 g of soil. In addition, the content of mobile phosphorus depends on the content
of humus, absorption capacity and the degree of saturation of the soil with bases. In turn, increasing
the content of mobile phosphorus in the soil and improving other agrochemical properties increases
the payback of fertilizers. Elevated phosphate levels reduce the toxic effects on aluminum and
manganese plants.
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Phosphates of fertilizers dissolve in the soil solution also as a result of imbalance between
the solid phase and the solution. The mobility of phosphates created in the soil depends on the shape
and ratio of compounds into which phosphates of fertilizers are converted. The nature of
phosphorus conversion of fertilizers, the composition and properties of phosphates into which it is
converted depend primarily on the acidity of the soil solution, mineralogical and particle size
distribution, organic matter content and other properties of soils. In carbonate alkaline soils, calcium
phosphates of various basicities are formed, and in soils with an acid reaction, aluminum and iron
phosphates are formed. The predominant role of peroxides in the absorption of phosphorus in soils
with a pH less than 6 is explained by the presence in the soil of iron and aluminum in the form of
free oxides, or those that enter the solution as a result of decomposition of clay minerals. On acid
soils with a predominance of mobile forms of aluminum in the soil solution, phosphorites can be
ameliorants that reduce the harmful effects of aluminum on soil fertility by forming stable
aluminophosphate complexes.

Soils of different genetic nature have both common and distinctive features in the formation
of elements of the phosphate regime under conditions of anthropogenic impact. The positive effect
of phosphorus fertilizers on increasing the level of cultivation and fertility of soils of different
genetic nature and crop yields remains an indisputable fact. Along with this, the transformation of
introduced phosphates in soils takes place differently, depending on their genetic nature.
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[Hudposa Tpanchopmartis comiaTbHO-€KOHOMIYHOI, BUPOOHNYOI chep MPUBHOCUTH CYTTEBI
3MIHH Yy PO3BUTOK Cepu KyIbTypH, 30KpeMa 0i0mioTek, fKi CTaloTh LIEHTpaMH KyJIbTYpPHOI Ta
J70BOi aKTUBHOCTI, OCBITHIMH Xa0aMH 13 MOMKJIMBOCTSMH BUIHHOTO CITUIKYBaHHS, JOCTYIY IO
pecypciB, comiansHOi B3aemomii. [ludposizariis BimBae Ha ¢hopmu 1 MeToau 610ai0TedHOT poOOTH,
Ha MOXJIMBOCTI 3MIMCHEHHS O10J10TEYHMX KOMYHIKAIlil, 10 OO0 ’€KTUBYETHCA Yy CTBOPCHHI
THYYKOro, 0araTo(yHKIIOHAJILHOTO TPOCTOPY U Jrojel, moO 30uparucs, B3a€EMOIISATH Ta
OIIaHOBYBAaTH HOBI HABUYKHU.

Ha nymkxy B. I'opoBoro, B yMoBax poO3BUTKY KOMIT FOTEPHUX TEXHOJIOTiH, 0i07Ii0TEeKH, 5K
cydacHl iH(opmaliifHi UEHTPU, MalTh 3MOTY PO3MIMPUTH KOHTHHTEHT CBOiX KOPHCTYBadiB,
BUKOPHCTOBYIOUM JUCTaHTHI Gopmu iHPopmaniiHoro odciyroByBanHs. Ilpu mpomy, sk mokasye
JOCBif, iH(opMaliitHa, iHpopMaliiHO-aHATITHYHA TisJIbHICTh O10JIOTEYHUX MPAI[iBHUKIB MOXKE
BiOyBaTHCs 3 BHUKOPHUCTaHHSM CaiTiB iH(OpMaIiifHUX HEeHTpiB a00 B PEXHMI TUCTaHTHOTO
BUKOHAHHS TEMaTHYHUX 3aMOBJIEHb a0OHEHTIB Ha TepuTopii Ykpainu [1].

Jis aucTaHTHOTO OOCITYTOBYBaHHS KOPHUCTYBadiB HEOOXiJHO mepmr 3a Bce ounudpyBaHHS
(GOoH/IIB 1 CTBOPEHHS BIACHUX €JIEKTPOHHUX O0i10I10TEK Ta KOJEKIiH, CTBOPEHHS HU(DPOBUX pecypciB
MepII 3a BCE PErioHaIbHOTO 3HAYEHHS Ta BUKOPUCTAHHS TEXHOJIOT1 MOOITBHOTO 3B’ SI3KY.

Bukopuctansas MoOiIbHOTO 3B 3Ky Ma€ IUIMIA psAJl IepeBar, a came: 3py4HICTh 1 MacoBiCTh
JOCTYyITy, TEepcoHami3aIlis Ta JUQEpeHINamis MOCIyr, €KOHOMis dYacy, 3HSTTS MPOCTOPOBHX
oOMexKeHb, OBl aKTUBHA y4acTh y 010J10Te€UHOMY CHUIKYBaHHI 3 Oi0mioTekapeMm abo IHITUMHU
KOpucTyBauamMH 010J110TeKH (Hampukian, y 0101i0TeuyHHUX dYarax, 0Jiorax, COIlialbHUX MEpexkax),
IIBUJKHUM 3BOPOTHUM 3B'30K [2].

BaximBo Takox 3BEpHYTH yBary Ha 3pOCTaHHS 3Ha4eHHs Web-KynbTypH SIK 37aTHOCTI
nepcoHany 0i6mioTeku e(eKTUBHO NpalfoBaTH y [HTEpHET-MPOCTOPI BUKOPUCTOBYIOUM CYyYacHI
1M(poB1 TEXHOJOTII, @ TAKOXX MIATPUMKY BHYTPIIIHBOI poOOTH O10/110TE€KH NIISIXOM aBTOMaTH3aLli
Ta OoNTHMi3alii po6OYMX MPOLECIB 1 MPOIEeciB POOOTH MEPCOHANy, OCKIIbKM 3HAHHS, HABUYKU U
JOCBIZl TIEPCOHAIY IIOJO0 BHUKOPUCTAHHS [HTEPHET-TEXHONOTIH CHPHUAIOTH BUBUIBHEHHIO
CHeLiaNiCTIB /U1l BUKOHAHHS TBOPUOi poOOTH, (HOPMYIOTh iHTENEKTyalbHUN MOTEHI1a] 010110TEeKH.
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XapKiBChKHUI HAIlIOHAIBHUI YHIBEPCUTET PaIi0CIEKTPOHIKH

CyuacHa nuBUII3aLIA 3HAXOAUTHCA B KPUTUYHOMY IEPiofl CBOro po3BUTKY. CTaHOBIIEHHS
ro0anpHOi  MUBLTIZAI] CTUKAETBCS 3 MPOTUPIYUSAMH, IO OOYMOBIIGHI BHYTPILIHIMU
CYNEPEYHOCTSIMU TEXHOTE€HHOI IMBUII3aIlii, HEPIBHOMIPHICTIO €KOHOMIYHOIO, TEXHIYHOTO,
MOJIITHYHOTO, KyJIBTYPHOTO PO3BHUTKY JIIOJICTBA.

[Tepenik rnoGanbHUX NpoOIeM, K1 3arpOKYIOTh JIIOJCTBY, AyXe BeJUKUU. Jl0 KIIFOUOBHX
r100abHUX BUKIMKIB CYYacHOCTI, CJiJl BIJHECTH: INBUJIKE HAPOCTAHHS EKOJIOTIYHOI KpH3H;
nepiuuT TpagUIiRHUX NPUPOAHMX peCcypciB (BUYEpHaHHS MNPHUPOJHUX, CHPOBHHHUX Ta
TPaIUIIMHAX E€HEPreTUYHUX PECYPCiB); MOCHICHHSA AeMorpadiuHoro aucOamancy, OB S3aHOTO 3
IIPUCKOPEHUM CTapiHHAM HACEJEeHHS; HApOCTaHHA NpoOieM 3 MPOAOBOJIBYUM 3a0e3MEeUEHHSM;
MOIIMPECHHST PI3HOMAHITHUX PU3HKIB IS 370POB’S JIFOJWHM, ICTOTHE 3POCTaHHS COIIabHOI
HEpIBHOCTI Yy CBITI, fIK€ JOCAIJIO HEMPHUIIYCTUMO BHUCOKHX DPIBHIB; MOLIMPEHHSA TPaHCKOPIOHHOI
3JI0OYMHHOCTI; Jedopmanii CTPYKTYp PHHKIB Ta Kpu3a e(eKTUBHOCTI KamiTaJOBKIIAJCHb; KpH3a
r00aTbHOrO  €KOHOMIYHOTO  YIPAaBIiHHS, KpU3a  CBITOBOTO  TIEOMOJITHYHOTO  YCTPOIO
OJTHOTIOJISIPHOTO CBITY; TJIOOANbHA KYJIbTypHA KpH3a [3].

ITpote, Bci Li mpoGieMH MOXHA 3BECTH 0 OJHOI, I'OJOBHOI: MiIATPUMAaHHS YMOB JUIS
MOJAJIBIIIOTO PO3BUTKY JIFOACHKOI uBLTI3aMii. OCKUIBKU T100aIbHI MPOOJIEMHU TICHO TTOB’SI3aH1 MIXK
co00r0, iX HEMOXJIMBO pO3B’sI3aTM HA pIBHI OKpeMuX KpaiH Ta perioHiB. lle mpobGiemu, mio
CTOCYIOThCSL (B TiMl 4M 1HOIIM Mipl) BCIX KpaiH 1 HapoJiB, BHUPINIEHHS SKHX MOXJIMBE JIMILIE
00’€JTHAHUMU 3yCUJUIIMU BCi€l CBITOBOI cniibHOTH [1, ¢. 3]. ToMy noTpibeH equHUN MiXKHAPOJHUN
MeXaHi3M X pO3B’s3aHHA 1 PEryJIOBaHHS, BU3HAUEHHS MI)KHAPOJHUX MPAaBOBUX Ta €KOHOMIYHHUX
HOPM.

3HayHa 4YacTMHA BYEHHMX BBa)Ka€, 110 TJ00anbHI MPOOIEMH - 3aKOHOMIPHUH pe3yibTatr
PO3BHUTKY Hamoi muBimizanii. 3 ogHOro OOKy, I1e MOOIYHMI MPOAYKT BUHUKHEHHS I 3arOCTpeHHS
3arajbHO LMBUIIZALIMHUX MpoOseM, sKi B CHIy 00CTaBUH HE BUpIIIYBaJIKCs, HAOyBalOuu KpU30BO-
KaracTpo(iyHUX MPOsIBIB, a 3 IHIIOIO - MOPO/UKEHHS Cy4acHOi emoxu (HaciioK KpaWHbOTO
3arocTpeHHs cynepeuHocTeit). Ckiamacss NMPUHIMIIOBO HOBAa CUTYaIlis, KOJHM HEPIBHOMIPHICTh
PO3BHUTKY CTOCYETHCSl HE JIMIIE OKPEMHUX PErioHIB 36MHOI KyJli, a i OKpeMux raiayseil CyclijIbHOro
BUpOOHUITBA U JisabHOCTI. HenmomipHi OakaHHSI TOCSATHYTH MaKCUMAalbHHUX NMPUOYTKIB Ta BIIaIu
CIPUYMHUIIN TiepTpOopOBaHUI PO3BUTOK JTIOJICTBA. Lle cTano 00’ €KTUBHOIO TEHACHLIEI PO3BUTKY
CBITYy, XO4a ¥ WUl TaKOro po3BUTKY pi3Hi. Jusg 1HAYCTpiadbHO # TEXHIKO-TEXHOJOTIYHO
PO3BHHEHUX KpaiH MNpIOPUTETHUMU cTalnd Ti cdepu 1 ramysi, ski 3a0e3NnedyloTh BeIMYE3HI
npuOyTKH, MaHyBaHHs, aBTOPUTET 1 CHIIy Y CBITOBOMY MaciuTtadi. [ljis neskux kpain Opak KONITIB,
pecypciB 3MylIye iX KOHLIEHTPYBATH CBOI 3yCHJUIA M pecypcH Ha OAHIM 4M JEKUIbKOX cdepax
CYCIIUJIBHOTO JKUTTA.

VYkpaiHa rnocijiae BayxMBe reonofiiTuuHe cranosuie. e Haitbinbina kpaina €Bponu i ToMmy
Ma€ BUKJIMKATH OCOOJMBUI IHTEPEC IS BCIX MPOBITHUX MIsI9iB HA TI100aTbHINA MOMITHYHIN CIICHI.

Benuke aHTpomoreHHe HaBaHTa)KEHHS CIPUUYUHSIIO MPOSB B YKpaiHi HU3KH €KOJIOTTYHHUX
npobsieM, TakuX sIK 3a0pyIHEHHS MOBITPS Ta BOAM, 3MIHM KJIiMaTy, HEOOXIAHICTb YTHIIi3alii
MOOYTOBUX, TOKCHYHUX TMPOMHUCIOBUX 1 paaialliiHUX BIIXOMIB, 3HUINEHHS JICIB, Aerpajaris
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3eMeNbHUX pecypciB. 3HAUYHO YCKJIAIHIOBAJIO EKOJIOTIYHY CHUTYyariro YopHOOMIbChKA Tparemis.
Hacnigku i€l rmobanpHOT aBapii 11t 310pOB’ S HAIIOTO HAPOAY 3HINATUMYTHCS BAKKUM TATapeM
1 111 HACTYITHUX MOKOJTiHb.

CporojiHi HarajgpbHOK MPOOJIEMOIO il YKpaiHH € BCTAHOBIICHHS MUPY, 30€peKEHHS
TEPUTOPIAIbHOI LUTICHOCTI, BiJIHOBJIEHHS E€KOHOMIKHM MOCTpaXJanux Tepuropid. Tomy, 10 Bxke
ICHYFOUMX TpoOJIeM JoJaaucs W Ti, IO IMOB’s3aHI 3 BOEHHUMH IisMH. HaitHeOesnmeuHimmMu ix
HaCHiAKaMH € 3a0pyIHEHHS NPUPOJHOTO CEpeNOBHINA IpHU aBapiiHOMY NOpYIIEHHI poOoTH
BEJIMKMX TPOMHCIOBUX IMiJIPUEMCTB, BUKUIM Ta 3JIMB IIKIJJIMBUX PEUOBHH, HAKOIWYCHHS
OOHOBUX CHapSI/IIB Ta MiH y TPYHTI.

ChOroHi, KoM 3HaYHO 3MIHUJIACS MOJITHYHA CUTYallis SK B camiil Ykpaini, Tak B €Bpori 1
B CBITI, BIIOyBa€ThCs MEPEOI[iHKA BIMHOCHH HAmIOl KpaiHW 3 OaraThbma JepkaBamu. Temep Mu
MMOBUHHI TOBOPUTHU IIPO CTPATETi4HI BIIHOCUHH, TOOTO KapAWHAIHHO 3MIHIOOYM YMOBHU ICHYBaHHS
VYkpainu B niiomy. HeoOxinHe mocuieHHs ciiBOpari ypsiiiB HacaMIepea MPOBiTHUX KpaiH CBITY i
VYKkpaiHu 1 CTBOPEHHS JIEBUX CTPYKTYp Ta MEXaHI3MIB JUIsl BUPIMICHHS T100aJbHUX MPOOJIeM Ta
MOJI0NIAaHHS TII00aNbHUX PU3UKIB. Lle Mae cTaTu meprioyeproBUM MPiOPUTETOM CTAJIOTO PO3BHUTKY
CBITOBOI CIILHOTH [2, c. 30].

I 3 pemTor0 MU OTPUMAEMO TE, YOTO MparHemMo — Oe3neKy, BU3HAHHSA, IHBECTHII1, JOCTYI 10
PUHKIB 1 TEXHOJIOTiH, 3aJIy4€HICTh JO CBITOBHX MEpEX, CIHPOMOXHICTh CIUIBHO 3 PO3BUHEHUM
CBITOM oOmMpaTucs TIOOATbHUM BHKJIMKAaM 1 TOJOBHE — peami3amii Hamoro moTeHIiany i
MiABUIICHHS 100po0yTy. YKpaiHa Moxke KHHYTH BUKIIUK caMiil co0i 1 CBITY 1 peaii3yBaTH BIaCHHMA
MOTEHI[iaJl KpeaTUBHOI IHHOBAaTUBHOI KPaiHH.
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AKTyajJibHicTh TeMu. EHeprozoepexeHHs, po3Mo/Iiia Ta BUKOPUCTAHHS BCiX BHUJIIB €HEPTIi,
pazoMm 3 iHopMaTH3aIli€r0 1 KOMI'IOTEpPHU3aIli€l0, CTajl0 B OJHUM 3 OCHOBHHX IPIOPUTETHUX
HalpsIMKiB TEXHIYHOI TMONITHKA y BCIX PO3BUHYTHX KpaiHaxX CBiTy.. BITYu3HSHI pYyIHUKOBI
eJIEKTPOBO3M OcHamleHi T1aroBuM enekrporpuBogoM (TEIl) 3  elekTpuYHMMH JBUTYHAMH
MOCTIMHOTO CTPyMy Ta pPE3UCTOPHO-KOHTAKTOPHOIO cuctemoro kepyBaHHs. Jlanuit tunm TEII
HE/IOCTaTHHO €(EKTUBHHIA, HECKOHOMIYHHMH 1 MoTpeOye MPUCKOPEHUX TEMITB 3aMiHM Ha HOBI,
Cy4acHi BUJIU.

Haiibinpm mepcrneKTHBHUMH JUIS €JeKTPOBO3iB 3 TsaroBumu enektponsuryHamu (TE]L )
MOCTIMHOTO CTPYMYy CIiJl BHU3HATH UIMPOTHO-IMIOYIBCHI Ta YAaCTOTHO-IMIYJIbCHI CHCTEMH
KepyBaHHS, sKi 3a0e3MevyroTh IUIABHUN MycK 1 raabMyBaHHS mnoTsAriB. llpm mpomy exoHOMIs
eJleKTpoeHeprii Moxke gocaratu 25-30%, migBuIIeHHS KoedillieHTa BUKOPUCTaHHS 34ilTHOI Baru -
40%. IlinBumeHHs eHeproe(eKTUBHOCTI Ta MOJAEPHI3allisl PYAHUKOBUX E€JEKTPOBO3IB MOXKeE
IPOBOJUTHCA 3aMIHOIO PEOCTaTHUX 1 CTYHNIHYAaCTHUX CHCTEM KepYBaHHA Ha THPHCTOPHO-
TPAH3UCTOPHI Ta TPAH3UCTOPHI 3 TUIABHUM PETYJIIOBAaHHAM IIBHIKOCTI MOTATY. CXEeMH 4acTOTHO-
iMmnynecHoro yrpasiiaas TEJ[ mocTifiHoro ctpymy € OUIbII MPOCTUMHU 1 HEAOPOTUMU. AJie mpu
piBHIIl BHXiIHIA MOTY)KHOCTI IJIi HOPMaJIbHOI POOOTHM YACTOTHO-IMITYJIbCHOI CXEMH IOTpiOHi
JI0pOTi 1 CKJIagHl eneKTpudHi GinbTpu. 3 KX MPUYMH YaCTOTHO-IMITYJIbCHI CXeMU OYJIM BUTICHEHI
OUIbLI JIENIEBUMH IIUPOTHO-IMIYJIbCHUMHU. Ha aKyMynaTOpHHX 1 KOHTaKTHO-aKyMYJISTOPHHX
€JIEKTPOBO3aX CyYacHl cHcTeMH I1aBHoro ympasiiHHa TE/I. [TepeBaroro iMIyJIbCHOTO
pEryJIOBaHHS HANpPYrH € MOXKIUBICTh PEKYNEPATHBHOTO TAIBMYBAHHS X JO MOBHOI 3YIIUHKH
eslekTpoBo3a. IIpu 11bOMy OBEPTAETHCSI B HAKOMMMYYBAaY HE TUIBKM KIHETUYHA €HEepris Moi3/a SKui
pYXa€eTbcsl B TaJbMIBHOMY PEXHMI, aje 1 €JeKTpOMarHiTHa €Hepris 3 1HAYKTUBHOCTEH OOMOTOK
TATOBUX JIBUTYHIB 1 3IVIa/DKyBaJIbHUX PeakTopiB. [l akyMysroBaHHsSI €Heprii ralbMyBaHHS 1
3HIDKEHHS CTPUOKIB CTpyMy OakaHO pO3MIllyBaTu B CXE€MaX HAaKONMUYECHHS eHeprii
CYNEPKOH/IEHCATOPH, SIK1 I03BOJISIOTH 3aM00IITH Nepe3apsKaHHIO aKyMYJISITOPIB, sIKe MPU3BOIUTh
70 1HTEHCUBHOIO BHJAUIEHHS BOJHIO. Y KOMOIHOBaHMX HAKONHWYyBayaX €HEPrOEMHICTh
CYNEpPKOH/IEHCATOPIB BHUOMPAETbCA DPIBHOIO He Ounbine 2-4% eHeproeMHOCTI aKyMyJISTOPHOT
Oarapei enekTpoBo3a. HaOupae mnommMpeHHs BHUKOPUCTaHHS HAaKONMMYyBauyiB 1 B TATOBOMY
enektponpuBoAi [1,2,3,4,5, ] . IIpu upboMy OiIBIIICTh TOCTITHUKIB, Y TOMY YHUCIHI 1 3aKOPJOHHHUX,
pOOUTH BUCHOBOK, 1110 HAWOUIBII AOLIIBHO 3aCTOCYBAHHS €EMHICHMX HAKOIHWYYBayiB 1 00OB'SI3KOBO
Ha 0a3l cymepkoHJeHcaTopiB (abo iHaKIIe: YIbTPaKOHJAEHCATOPiB, KOHAEHCATOPIB HaJBHUCOKOI
E€HEPrOEMHOCTI), 5Kl BOJIOJIIOTh BHUCOKOI) THUTOMOKO TIOTYXHICTIO Ta HE MalOTh HETaTHBHOI
€KOJIOT14HOT JIii 1 BHOyx00e3MeyHi.

Ha pucynkax 1 Ta 2 mpeacraBiieH1 CIIPOLIEH] MPUHIUIIOB] €IEKTPUYHI CXeMH KOMOIHOBaHOL
enexktpuyHoi cucremu ynpaiiHHs (KECY) B pymiiiHOMy pexuMmi Ta pekuMi peKynepaTuBHOTO
rajJlbMyBaHHSl €JIEKTPOIPHUBOY IOCTIHHOrO cTpyMy. B mporeci raibMyBaHHS €HEpris, IO
resepyerbesi B oOMoTkax 30ymkeHHss OB1 1 OB2 i1 skopiB M1 1 M2 enekTpoJBUTYHIB TOCTIHHOTO
CTpyMY IOCIIIJIOBHOTO 30Y/)KEHHS, HAKOITUYYETHCS B aKyMyJATOpHii Oatapei GB 1 B koHeHcaTOpi
3 mozBiiiHUM enekTpuuyHuM mapoMm C. Skmo akymynstopHa Oatapes GB 3i0paHa 3 HaIMBHHMX
aKyMYJISITOPHUX €JIEMEHTIB, TO B PEXHUMI TajbMyBaHHSA MOTATY NP 3apsal MiJg KPUIIKOIO
OarapeifHOro fIIMKa MOXeE HAKOMUYyBaTUCS BOJAeHb. /[ momepemkeHHs BHOYXy BOAHIO 3a
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CUTHAJIOM amapaTypyd Ta30BOTO KOHTPOJIO TSroBa Oarapes BIAKIIOYAETHCS 1 MiAKIIOYAETHCS
cynepkonyencarop C B sKoMy CTpHOKOMOIIOHO HApOCTAE EIEKTPUYHUN CTPYyM. Y HAIMBHHMA
aKyMyJIsSTOpHOI Oarapei B Il K€ MOMEHT 4Yacy 3apsaHUil CTpyM Majgae A0 Hyls 1 HeOe3meka
BUJIUJICHHSI BOJHIO YCYBA€ThCS. 3 CYNEPKOHIEHCATOPIB B 3apsiAHO-PO3PSATHUX PEKHUMaxX BOJCHb HE
BUJUIAETHCS 1 O€3MeYHe eIeKTPUYHE PeKylepaTUBHE TadbMyBaHHS 1 3apsijl CyNEpKOHICHCATOPIB
MO3K€ 3/IIHCHIOBATHUCA aX JI0 MIOBHOT 3yIMUHKH €NIEKTPOIBUTYHIB.

CrpoCTHTH NPUHIUIIOBI €IEKTPUYHI cXeMH Ta migBUIuTH HadiiHicTe KECY MoxmuBo mpu
BUKOPHUCTAHHI CHJIOBHX OIMOJSPHUX TPAH3UCTOPIB 3 i30iap0BaHUM 3aTBOpoM IGBT. Cropomeni
cxema KECVynpapninHs B pymniiHOMY 3 JBHUTYHaMH TIIOCTIHHOTO CTPYMY IIOCIiJJOBHOTO
30ymxeHHs HaBeiaeHa Ha puc. 1. JKuBJEHHS eNeKTPONPHUBONY MOXKE 3IIHCHIOBATUCSA BiJl
cynepkonaencaropa Cl mpu BrimoueHHi koHTakTopa K1 abo Bix akymymnstoproi 6atapei GB mpu
BKroueHOMY KoHTakTopi K2. [Ipu Bumukanni tpansucrtopa VT1 mion VD1 3anmupaetscs 1 Hanpyra
JpKepesia JKUBJICHHS HaIXOAUTh Ha enekTpuuHi ABuryHu M1 1 M2. bnok ILIIIM kepye TpaH3uctopom
VTI, niaBHO 3MIHIOIOYH TPUBATICTh IMITYIbCiB. CepeHe 3HAUCHHS HANPYTH Ha EJIEKTPOIPHUBOII
IUTABHO peryntoeThes Bif 0 10 HApyTu JyKepena kuBieHHs: Uwni.
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Puc. 1. Ilpuanunosa tpan3ucropHa ejnekTpuiHa cxema KECY B pymilinomy pexumi ne:M1,
M2 - 00MOTKH IKOPIiB TATOBHX €JEKTPOABUIYHIB MOCTiHHOrO cTtpymy; OB1, OB2 - o0MoTKH
nocJjigoBHoro 30ymkenns; GB - akymyasitopua 6arapesi; C - cynepkoHaeHcaTop
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Puc. 2. llpunnunosa Tpan3ucropHa ejqektpudHa cxema KECY B pexumi pekynepaTuBHOro
raJibMyBaHHS

Ha puc. 2 IIPEJICTaBIEHAa CIPOIIEHA npuniunoBa cxema KECY B pexumi
PEKYIIEpaTUBHOIO TaJlbMyBaHHS €JIEKTPONPHUBOLY, BHKOHaHOro Ha TpaHsucropax IGBT 3
130mboBaHUM 3aTBopoM VT1 1 VT2. Ilg cxema 3Ha4YHO MPOCTIIIE CXEMU PpEKYNepaTUBHOTO
rajJbMyBaHHS Ha TUPUCTOpax YTPaBIIHHSA HPOLECOM EJIEKTPUUYHOTO TalbMyBaHHS 1 MPUAOMOM
raJibMiBHOI €Heprii B cxeMi Ha puc. 3 31iicHioeTses 61okoM CYPT  Tlpu BkIItOu€HHI KOHTaKkTOopa
K1 y Bigkpuromy tpan3zucrtopi VT1 i1 3amkHeHoMy VT2 ranpMiBHUI eNEeKTpUUHHUI CTpyM 3
oomotok 30ymkenHs OB1, OB2 1 skopiB asuryniB M1, M2 nporikae uepe3 aiog VD 1 3apsimxkae
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akymynsaTopHy Oarapeto GB. Ilpum BrmoueHHi koHTtaktopa K2  3apsykarucs Oyzde
cynepkonnencarop C, tpanzucrop VT2 noBuneH Oytu 3aMkHeHUH, a maion VD Bigkputuid. [licns
CTMaJaHHs 3apsIHUX CTPYMIB B aKyMYJIATOpHOI Oatapei i cynmepKkoHIeHCaTopi 10 HYJsI, KEepYIOUHi
ook CYPT 1 momae xomanay Ha BinkpuBaHHs Tpan3ucrtopa VT2. Konrtakropum K1 1 K2
3aJIMIIAIOTHCSI BBIMKHEHUMH, a TpaH3ucTop VT2 BiAKpUBAETHCA 1 3'eHYe Oe3mocepeiHb0 0OMOTKU
enekTpuuHuX ABUTyHIB M1 1 M2. Konu cTpyM KOpOTKOro 3amMuKaHHs B ABuryHax M1 1 M2
nocsrHe piBHA ycraBku, 0ok CYPT momae komanay Ha BBiMkHeHHs VT2 1 Bigkmrouenns VT1.
Jlanmi mporec peKyrnepaTUBHOTO TaJbMyBaHHSI TPUBA€ J0 TOrO MOMEHTY, KOJM eJEeKTpU4Ha 1
KiHETHYHA €Heprii NpuBOLY OYAyTh TOPIBHIOBATH HYJIIO

3acTocyBaHHsI TiOpUIHUX HAKOIHWYYBAaYiB J03BOJISE HAKONMWYYBaTH TaJbMIBHY €HEPTii0 B
CYNEPKOHICHCATOPaX JJIs OJANBIIOT0 BUKOPUCTAHHS, 3HU3UTH 3HOLICHHS TaJIbMIBHUX KOJOJOK, a
TaKOXX MPUOIM3HO BJBIUl 3MEHIIUTH €EMHICTh 1 IMIJABUIIMTH TEPMIH CIIY)KOM aKyMyJISATOPHHUX
Oarapeii KOMOIHOBaHUX €JIEKTPOBO3iB.
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JTEMOT' PA®IYHE HABAHTAXKEHHSA B YKPAIHI: OBCST'Y, TIPOBJIEMHU TA
IHHEPCIIEKTUBH

3acraBenbka JI.B.

1.T.H, podecop

3acraBenbkuii T.B.

K.T.H., JIOI[EHT

TepHOMIbCHKUI HaIlIOHATBHUHN TIeAaroTiyHuid yHIBepcuTeT iMeHi Bomoaumupa ['HaTioka

JemorpadiuHuii YMHHUK € OJHHMM 13 BH3HAYQJIbHUX /JIA 3a0€3MEeUeHHs] CTaOUILHOTO W
0€3MeYHOr0 PO3BUTKY JIEpXKaBH, a MPOOJEMH ONTUMAIBHOTO JAEMOrpadiyHOrO PO3BUTKY CIif
pO3MIISIIATH SIK TIEPIIOYEPrOBi IHTEpECH Hep)KaBH, SK (aKTOp 1 BOAHOYAC SIK pE3yJbTaT ii
¢bynkuionyBanHs. Bixg mpemorpadiuHuMX XapaKTEpUCTHK IPale3JaTHOrO HACEJeHHS 1 MOKa3HUKIB
AeMorpadiuHOro PO3BUTKY 3aJICKUTh PO3BUTOK TPYJIOBOTO MOTEHINIANY i, SIK pE3yJbTaT, BEIUYNHA
CYKYITHOTO HaIlilOHAJIBHOTO N0X01y. OQHIEI0 13 BXKIMBUX CKJIAJJOBUX XAPAKTEPUCTHK HACEIICHHS €
nemorpadiuHe HaBaHTaXEHHS, SIKE BU3HAYAE€THCS BIAHOMICHHSIM KUIBKOCTI 0Ci0 Hempale31aTHOTo
BiKY (Kareropis JiTei Ta oci0, siki gocsrHyau 65 pokiB i crapme) Ha 1 THc. 0cid mpane3nTaTHOTO
BIKY.

BHacniok HH3bKO1 HapOIKyBaHOCTI YKpaiHa Ma€ BUCOKHU PIBEHb CTapiHHS HACEJICHHS —
17,1% oci6 y Bimi 65 pokiB i crapmie (Ha 1.01.2021 p.). Xoua HuHI € Oarato KpaiH 13 cTapiliuM
HaceneHHsM (y 2020 p. Ykpaina nepeOyBaina Ha 23 MiCIli y CBiTi 32 IIUM MTOKA3HUKOM).
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Puc. 1. CniBBigHOLIEHHS MiK OCHOBHUMH BiKOBMMM I'PyNIaMu HaceJleHHs YKpaiHu y 1989-

2021 pp.,y %

3 puc. 1 6auumo, mo B octanHi 15 pokiB B YKpaiHi HaceneHHS y Billi 65 pokiB i crapiiri
NepeBakaroTh KUIbKICHO BIKOBY rpyny 210 15 pokiB. Bnepie Take nepeBuiieHHs 0yi0 3adikcoBaHe
y 2004 poui i mpocrexyerbcs noremnep. Lle mepeBakaHHs Bkasye Ha (akT aemorpadigyHOro
cTapiHHs HaceneHHs. ko y 1989-1995 pp. BikoBa rpyna HaceneHHs 10 15 pokiB Maiixke B JBa
pasu mnepeBaxkana rpymy 65 pokiB 1 cTapili, TO B HOJalbIlN POKM BiaOyBajach TEHIEHINS 0
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3piBHSHHS IIMX MOKa3HUKIB [1]. Benukuii BIUIMB Ha 1€ MaJio pi3Ke CKOPOUEHHS HApOKYBaHOCTI Ta
BEJIMK1 00CcATH Mirpariii 3 YKkpainu, B TOMY YKCIi i TPYAOBHX.

HaiiBuiri noka3HUKH CTapiHHS HACEICHHS (TIepeBakaHHs 0Ci0 MEHCIHHOTO BIKY HAJl JITHMH)
3adikcoBaHo y 3amopi3bkiid, [loHenpkiit, YepHiriBcbkii, Yepkachbkiii, XapKiBCbKIA 00JaCTSX.
[Torpu 3aranmpHi TEHAEHIIT 3pOCTaHHS YAacTKU OCi0 MEHCIHHOro BiKy, B YKpaiHi 3aMIIAIOTHCS
perioHu, Je 4YacTKa HacelleHHS IUTAYOro BIKY 3HAUYHO NepeBakae Haj mneHcionepamu. Crooau
Hasexxath: PiBHeHChKa, UepHiBelbKa, 3akaprnarchka, BonuHcbka o0macTi.

AHnamiz gemorpadiuyHUX KOTOPT IIOKa3ye, IO Yy TMEpPCHeKTHBI B YKpaiHI OYIKYEThCS
MOTIIMOJICHHS TIPOIECY CTapiHHS HACEICHHs. 3T1HO 3 MPOTHO3aMH, YacTKa 0ci0 BIKOM 65 pOKiB i
crapuie y 2025 pomi cranoButume 17,4%. Ha mBuAKicTh IIbOTO MPOLIECY MOPIBHSIHO 3 1HIIUMH
KpaiHaM{ HETaTHBHO BIUIMBA€ BHCOKA MEpPeI4acHa CMEPTHICTh, YHACHIJOK YOO JI0 MOXWIOTO BIKY
JIO’)KMBAE€ 3HAYHO MeEHIIEe oci0, HDK, cKaximo, y SmoHii, ska mocijae mepiie Micle y CBITI 3a
MOKa3HUKaMH cTapiHHsAM HaceneHHs (22%). [llogo oxpeMux perioHiB YKpaiHu, TO Ha CTYMiHb iX
MOCTapiHHA, KpPIM HApOJDKYBAaHOCTi, CYTTEBHM BIUIMB CIPAaBIA€ TakoXX Mirpamis. Tak, uepes
MIPUILTMB HAceJeHHs 3 oOyactedt M. KuiB 3a 4acTkoOl HaceleHHsS MEHCIHHOro BiKy (BXKHBAaHOTO B
yKpaiHChKIM CTAaTUCTHIII TMOKAa3HUKA CTapiHHsS) CTOITh B OJHOMY DSy 3 BIAHOCHO «MOJIOJAMMM
3aBJISIKU BUIIIA HAPOHKYBAHOCTI 00JacTsImMu [2].

Ili Ta iHmi HeraTuBHI AemorpadiuHi sSBUIIA (3HIKEHHS TOKA3HUKIB HapOJKyBaHOCTI,
BiJl’€MHUI NPHUPOTHUIA TMPHUPICT HACENEHHs, 3HAa4YHI OOCATH Mirpamiii ykpaiHIiB 3a KOpIOH Ha
poOOTy Ta HaBYaHHA Ta 1H.) 3YMOBIIOIOTH IOCWJICHHS JeMOrpa(iqyHOro HaBaHTa)XCHHS Ha
mpare3aatHe HaceneHHs Ykpainu. Ha mouatok 2022 p. B Ykpaini ma 1000 oci6 mpamne3naTHOro
BiKy mpunazgano 482 ocobu Hemparne3naTHOro Biky (cepen Hux: 225 ocid — nitu y Bili a0 14 pokis
Ta 258 oci6 — nroau y meHciiiHoMy Bimi). CriocTepiraeTbesi CyTTeBa pi3HHLSA Y JeMOrpapiqyHOMY
HaBaHTa)XeHHI y perioHax Ykpainu. HaiGinbuii nokazuuku — nonan 500 oci0, y YepHiriBebkiit Ta
KipoBorpancekiii obmactsix. HaiiHmkue nemorpadidne HaBaHTXEHHS Ha Mpale3jaTHe HACEICHHS
— 6mu3bko 450-460 ocil, y 3axinHux obnactsax Ykpainu — TepHominbebKi, UepHiBenbkil, [BaHo-
®pankiBchKii, JIbBIBCHKIN.

OT1xe, OJIHIEIO 13 HAWBAXKIMBIIIUX JeMOrpadiuHux mpolsiem, 3 SKUMH CTUKAEThCS YKpaiHa
Ha JTAHOMY €Tall, € CTapiHHsS HaceJeHHS, K€ BUSBISETHCS Yy MiJBHUILEHHI MEIIaHHOTO BIKY Ta
pa3soM 3 HU3BKOIO HApOIKYBAaHICTIO MPHU3BOJIUTH A0 3MIHM BIKOBOI CTPYKTYpPH HACEIEHHS Ta
3pocTaHHs JeMorpadiuHOro HaBaHTakeHHS. Po3rnsHyTa gemorpadiyHa AMHaMIKa HEMUHY4YE BeJe
710 CKOPOYEHHS YMCEIbHOCTI Mpale3JaTHOro0 HacedeHHs. /i BUpIIIEHHS MPOOJIEeMH «COLiaJIbHOTO
YTPUMAHCTBa», SIK€ HEMHMHYYE TIOPOJUKYETBCS  3POCTaHHSAM  00CAriB  JeMorpagiqHoro
HABaHTAXEHHSI, JOLIFHO MPOJYMATH 3aX0AH JeMorpadiuHOl MOMITHKH, CIPSIMOBaHI HA PO3BUTOK
OCBITH TPETHOIO («CPIOHOTO») BIKY, PO3BUTOK «CPIOHOI» EKOHOMIKH B KpaiHi.

Cnucok JiTtepaTypu:

1. lepxaBHa cinyx0a cratuctuku Ykpainu. URL: http://www. ukrstat.gov.ua

2. Nemorpadiunuit nacnopt tepuropii. URL:

http://database.ukrcensus.gov.ua/MULT/Dialog/statfilel c_files/termin.htm

3. Hacenennsa Ykpainu 2020. Cratuctuunuii 30ipHuK. 3a pepakuiero M. Timoninoi. Kuis,
2021. 186 c.
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O PASPEHIMMOCTH OIIEPATOPHO-TU®®EPEHIIUAJIbHBIX
YPABHEHHU BBICOKOI'O ITOPAJAKA SJJIMITMYECKOI'O TUITA HA BECOBBIX
IMPOCTPAHCTBAX

HcmaninoBa Manaxat @appyx Kbi3bl

JOKTOp (mitocopuu 1o MaTeMaTUKe, TOLEHT

A3sepbaiikad, MUHITYEBUPCKUN TOCYIapCTBEHHBIN YHUBEPCUTET
malaxat.ismayilova.72@mail.ru

IIyctre H — cemapabenpHoe TI'MIBOEPTOBO HPOCTPAHCTBO, A — MOJ0KUTEIBHO
OIIpECIICHHBIA CaMOCONPsDKEHHBIM oneparop B H . Ilycts ]/:(}/1,7/2)6 R*, R :(— oo,oo).

O6o3HauuM 4yepes Lzyy(RZ;H) r'UIBO0EPTOBO TMPOCTPAHCTBO BekTOp-pyHkimu  f(X,y) co

3HaUYeHUSAMH B H AJIL KOTOPBIX

2
1, = 1760y | <o
R

Ha D(RZ;H n)- MHOKECTBO OeckoHeuHO AuddepeHuupyeMbix B H BeKTOp-GyHKIIUU

2 n
U(X,y), onpenenenmbix B R?, co 3mauenmsmu H = D(A ) C KOMITAaKTHBIMU HOCHUTEISIMH,
OIpeJIeJIUM HOPMY

k+]j
_ An-(k+1) 0 u
HUHWZn,}/ k’%() axkayj L
k+j<n 4

O6o3HauMM uepes Wznly (RZ; H ) TIOMOJTHEHHIO D(R2 'H n) 0 HOpME HUHW D

Ormeruv,  uro mpu  y =0=(0,0) mnpocrpanctso LZlO(RZ; H )= L2(R2; H) a
Wy o (R?:H)=wW.(R%;H).

PaccmotpuM B cemapaOesibHOM ruibbepToBoM  mpoctpanctee H  omeparopho-
nuddepeHnraIbHoe ypaBHEHHE N = 2M -T0 MOPsIKa
n n n k+j 2
(_1)n 0 U+(_1)ﬂ aiu-i—AnU-}— z Akjyz f(X, y), (X, y)e R , (1)
X" oy" kj-o " ox“oy!
<k+j<n

rie (X, Y), U(X,y) Bexrop-byskuuu co 3Hauenusmu B H , a omepatopsl A u A
(k, j=0,n,K + j < N) yI0BIeTEOPAIOT CIETYIOMIM YCIOBHAMI:

1) A- MONOXXUTENTBHO ONPEeNICHUH OllepaTop ¢ HWKHHUW TpaHel cekTpa i, T.e. A> u E

2) ormeparopsl Bk’j = Ak,j A(k+j)_n (k, ] Zﬁ,k 4+ J<N) cyrb orpaHMYEHHEIE

oneparopsl B H .
Onpenenenne. Ecm  nmpu (X, y)el,, (RZ; H) CYIIECTBYET  BEKTOP-()YHKIIUH

U(X, y) EWZnJ/ (Rz; H ), KOTOpasi yJOBJIETBOPSIET YpaBHEHHUIO (1) mo4tH Bcroay B R?, 10 ee Oynem

Ha3bIBaTh PETYJISIPHBIM perieHreM ypaBHeHus (1).
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Ecrn mpu mobom f(x,y)el,, (RZ; H) CYILECTBYET PEryIsipHOE pelieHune ypaBueruu (1),

KOTOpasa yAOBJICTBOPSACT OLICHKY
o <const]f],, .

To ypaBHeHue (1) Oyaem Has3bIBaTh PETYISPHO Pa3pelIMMbIM.
B nanHo#l pabore MBI HaiiieM ycloBUs Ha KodhduIMEHTH ypaBHeHHS (1) M BEKTOpy

V= (7/1, Vs ), KOTOpPBIE 00ECIEUNBAIOT PETYISAPHO PA3PEIINMOCTh JAHHOTO YPaBHEHHUS.

Otmetum, yto npu y = 0 pazpeminMocTb ypaBHeHus (1) uccienosana B padote [1]. A npu
A ;=0 (k,j=0,n,k + j<n) B pabore [2]. Jlns omHOrO mepeMeHHOro, Korma A -
SJUTMIITUYECKHE OIEPATOP C AUCKPETHBIM CIIEKTPOM, & A; = ;- CKaIspHbIe uncia ypasHenue (1)

uccinenoBana B pabore  [3], a korma A caMOCOINpPsDKEHHBIH omepaTop ¥ KO3 QHUIIMEHTHI
HEOTpaHWYEHHA OIepaTopsl B[4]
Teopema. IlycTs A -MOJOXKHUTEIBHO onpeﬂeneHHHﬁ CaMOCOIIPSKEHHBI  onepaTrop ¢

HVKHUW TPAHULIEH CIIEKTpA L, U ‘7/‘ R/ 7/1 + }/2 \/_ Mg > TO ypaBHEHHE

Pu= Pg(i,iju _ou, 6y u="f(x,y), (xy)eR? )

oX oy ox"

PETYISIPHO pa3permmo.
B nanpHelimem 0003HaUNM yepe3

o 0 n 8"+‘u
Pu=PR|—,—u u(x,y)ew." (R?:H 3
+an

Pu=Pu+Pu 4)
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OCOBJIMBOCTI IHCTUTYLIOHAJIIBALIIL MEXAHI3MY PEAJIBALII TEP’KABHOI
MOJITUKH Y COEPI ®I3UYHOI KYJIbTYPHU I CIIOPTY B YKPAIHI

Kamincbka B.B.

acmipaHTka kadeapu myOJIiYHOTrO YIpaBIiHHS Ta aAMIHICTpYBaHHS

BinHUIBKMI nepKaBHUM TTearoriYHui yHiBepcuTeT iMeH1 Muxaiina KomroOouHcekoro,
M. Binnuts, Yipaina

E-mail: topskilady@gmail.com

ORCID 0000-0002-5473-6705,

EdexTuBHICTh MyOIIYHOTO yNpaBIiHHA W aAMIHICTpYBaHHA y Oyab-akiii cdepi, OKpim
ONTUMAJIBHOIO 1 30aJaHCOBAHOIO 3aKOHOJABCTBA, LIUJIKOM 3aJE€KUTh Bl 1HCTUTYLIHHHMX
MEXaHI3MiB, KOTpl € MpsAMHUMH IHCTPYMEHTaMH peaiizauii aepkaBHoi mnomitukd. IloOymosa
LEHTPAJIbHUX OpraHiB Jep>KaBHOI BJaJd, OpraHiB MiICLIEBOTO CAMOBPSJIyBaHHS, CHCTEMa
KOMYHQJIBHUX CIIOPTHUBHHUX 3aKJ/iB Ta IHIIMX CYO'€KTiB (i3KyJIbTypHO-CHOPTHBHOI TOJITHKH €
Ti€I0 apXITEKTYpOIO, sika 3abe3neuye yHKIIOHYBaHHS 1 PO3BUTOK yCi€i ranysi i € 30a1aHCOBaHUM
MEXaHI3MOM B3a€MO/Iii.

Binrak, Ha HaiOHANFHOMY pIBHI IHCTUTYLIOHANI3AIlisl MEXaHI3My peaii3allii Iep:KaBHOI
MOJITHKH y chepi Gi3ndHOT KyIbTypH 1 ciopTy B YKpaiHi BiiOyBaeTbcsa y Mexax (yHKIIOHYBaHHS
BiNOBIIHUX cy0'ekTiB. [Toromkyemocs 3 C.M. banabanowm [1, c. 90] y Tomy, 110 3aranom myOmiiysHe
aZMIHICTpYBaHHS y cdepi (I3MYHOI KyIbTYPH Ta CIOPTY € PO3TAITYKEHOI0 CYKYITHICTIO OpraHiB
myOIi4HOT afMiHICTpallii (OpraHiB Aep»aBHOI BIaJH Ta MICIIEBOTO CAMOBPSYBaHHS), CAMOBPSAHUX
Oprasizaiiii i opraHiB TpOMajJChbKOTO CaMOBpPSIyBaHHS, SKi 3IIHCHIOIOTh HA IOCTIHHIA OCHOBI
LIECIPSIMOBaHUN BIJIMB Ha BIANOBIAHY CYKYIHICTh IPABOBIJHOCHH, III0 BUHUKAIOTh y 3B’SI3KY 3
pearizamiero KOXXHUM TPOMAJISTHUHOM TpaBa Ha 3aHATTS (i3MUHOI0 KyIbTyporo i crioproM. Take
[IPaBO, HacaMIepesl, rapaHTYeThCs OMOCEPEAKOBAHO MIKHAPOJAHHUMH IHCTUTYLISMH, ajle y HOBHIN
Mipi — BepxoBHoto Pagoro Ykpainu ta MiHicTepcTBOM MOJIOAL Ta CHOPTY YKpaiHu, sIKI BU3HAYAIOTh
1 3a0e3meuyroTh (pOpMyBaHHSA Ta peamizalilo JepaBHOI MOJITUKU H 3A1HCHIOIOTH 3aKOHOJ/IaBYe
peryioBaHHS BIJHOCHUH Yy 3rajlaHii cdepi, a TakoXX y MeXax CBOIX NMOBHOBa)XEHb KOHTPOJIb 3a
peaizali€ro 1ep>KaBHUX MPOrpaM po3BUTKY CIIOPTUBHOI rayrysi Ta 3a JOTPUMAaHHSAM 3aKOHOAABCTBA
1po (i3UYHY KYJIbTYpY 1 CIOPT

MexaHi3M ynpaBiaiHHS PO3BUTKOM (DI3MYHOI KYJABTYPU 1 CHOPTY XapaKTePHU3YEThCS
CHPSMOBAHICTIO Ha IE€pPEeBElECHHS 00'€eKTa YIpaBIiHHS Ha HaWOLIbII BHCOKMHM pIBEHb WHOro
(GYHKILIOHYBAaHHS 3 YpaxyBaHHSAM MOJJIMBOCTEH Ta OCOOJMBOCTEH COLIaIbHO-€KOHOMIYHOTO
PO3BUTKY PETIOHY. ¥ raiy3i (p13u4HOI KyJIbTYPH 1 CHOPTY MOXHA BUPI3HUTHU KIIOUOB1 IPOLECH, SIKI
HOCATh  MaTepiaJbHO-pEYOBUI  XapakTep (MarepiaJbHO-TEXHIYHE 3a0e3NedyeHHs, KaJpoBe
3a0e3neueHHs, (QiHaHcOBe 3ale3meueHHs Touo) Ta I1H(GopMmamiiHUN (B3a€MO3B'SI3KM 13
IPOMAJICHKICTIO, BUCBITJIEHHS CIOPTUBHMX IMOIiH, HAyKOBe 3abe3mneueHHs Toio) [2, ¢. 159].

BoaHouac [ouinibHO KOHCTaTyBaTH, 110 HOPMAaTHBHO-IIPaBOBI aKTH OpPraHiB MICIEBOTO
caMOBpsAIyBaHHSA y cdepi (Pi3uuHOi KyIbTypu Ta CHOPTY, MPUHHATI 3 MeTOl iX peanmizamii y
BIIMOBIIHUX TEPUTOPIAUIBHUX TpoMajzax, 3AeOUThIIOrO, pi3HATBCS 3 0aratbOX IHTaHb
perymoBanHs. ToOTO, 3Baykalouu Ha CAaMOCTIHHICTh y 3/1iiCHEHH] TOBHOBaYKEHb OpPraHiB MiCIIEBOTO
caMOBpsyBaHHs Y 11l cdepi, piHAHCOBY CIIPOMOXKHICTH Ta 1HII YUHHUKU — 3 OJHOTO OOKY, SIKOICh
€IMHOI CHCTEMH PETYJIIOBaHHS B O3HAueHil cdepi JOCHiPKEHHS Ha MICIIEBOMY PiBHI HeMae, aie, 3
IHIIIOTO — JIOLJIBHO OpaTé 0 yBard OCOOJMBOCTI KOXKHOI TepUTOpIalbHOI TpoMaad ILIoNO0 ii
NEPCHEKTUB B YCIIITHOMY PO3BUTKY CIIOPTY.

Orxe, IHCTUTYLIMHMI MeXaHI3M peani3auii Jep>kaBHOI MOJNITUKH Yy cdepl PizuyHOi
KYJIBTYpH 1 CHOPTY B YKpaiHi OXOIUTIOE €IEMEHTH TPHOX PiBHIB, MPEICTaBIIEHI:

- MDKHapOAHUMH I1HCTUTYLISIMM (MDKHApOAHI HEYpsJIOBl oprasizamii, 110 31HCHIOIOTH
oprasizariito Ta 3a06e3ne4eHHs MXXHAPOHUX CIIOPTUBHUX 33aXO0/IiB);
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- BUIIMMH 1 [EHTPAIbHUMH OpraHaMu Jep>KaBHOI BHKOHABUOi BIaau (3a0€3MeUyrOTh
peaizaiiiro MDKHAPOIHOI Ta IepKaBHOI MOJIITUKU B YKpaiHi);

- MICIICBUMH OpraHaMH Biagu (MICIEBI Jep>KaBHI aJMIHICTpalii Ta OpPraHd MiCIIEBOTO
CaMOBPSITyBaHHs, IO PEaNi3ylOTh (Pi3KyJIbTYpHO-CIIOPTUBHY TOJITHKY Y KOHKPETHHUX HACEICHHX
IIyHKTax).

[ToTpiOHO 3a3HAaYNTH, IO IHCTUTYIIIHHUNA MEXaHi3M MOTpeOye MOUTYKY ONTHMAIBHOT MOJIE1
30asaHCyBaHHS (DYHKI[IOHYBaHHA IIIOJI0 CHUCTEMHOCTI JepKaBHOI (i3KyJbTYypHO-CIIOPTUBHOL
MOJTITHKH, IO BITUBAE Ha €(PEKTUBHICTh BUPIIICHHS ICHYIOUMX TpoOseM. Tak, MUTaHHS 3aTydeHHs
KaJpiB Ta WiABHIICHHS KBadidikamii HasBHUX NpAIiBHUKIB HE 3HAXOAATH BiIOOpaKEHHS Yy
[IIBOBUX TPOrpaMax OpraHiB MICIIEBOrO CaMOBPSAYBaHHsS. Y TaKOMYy pa3si JIOUIJIBHO PO3IIISIHYTH
MO>KJIMBICTh BIIPOBAPKEHHS IPOCKTHOTO YIIPABIIHHS B paMKax IMPOrPaMHOTO [UIETIOKIAJaHHs, 10
Mae 0a3yBaTHCh Ha pealizallii Takoro eJIeMEeHTY IyOJIIYHOTO aaMIiHICTPpYBaHHS, SIK JIep>KaBHO-
MPUBATHE MAPTHEPCTBO.

Cnucok Jiteparypu:

1. banaban C.M. IHcTUTYLiOHaNbHUH aclekT MyOJIYHOTO aJgMiHICTpyBaHHS cheporo
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2. Kyanata K.B. [lepxaBue ympaBmiHHS (i3UYHOIO KyJIbTypOIO Ta CIOPTOM Ha

perioHaIbHOMY PiBHI: IOHATTS Ta CYTHICTB. [Hgecmuyii: npakmuxka ma docsio. Ne 23. 2013. C. 156
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OINIPEJAEJIEHUE KAYECTBA NMUTHEBOM BOJIbI FO’)KHOT'O PETUOHA

KambicoaeBa A.K.

Imipoex I'.J1.
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Kakarosa /I.A.

Cepikkbi3bl K.

Kazaxckuii HallmOHaIbHBIN KEHCKUI Me1arOru4eCcKiii yHUBEPCUTET, I'. AJIMAThI
amikioko@mail.ru

B namnoii cratbe ompenenensl (usmdeckue (pH) m xummueckme (Ca?*, Mg®*, CI,
HEOpPraHWYEeCKHe BEIISCTBA) IIOKa3aTeId IUTHhEBOM BOABl EHOEKIMHCKOTO pailioHa Topoaa
IIsIMKEHT.

[lIpiMkeHT - crapeimuii Topoa Pecyonmku Kazaxcran, mo 19 urons 2018 roga siBisuics
neHtpom Typkectanckoi oOmactu. A Tak ke IIIBIMKEHT SBISETCS OJHHMM H3 OCHOBHBIX
MIPOMBIIIICHHBIX, TOPIOBBIX M KYJIBTYPHBIX IIeHTpoB Kazaxcrana [1].

Kazaxcran BXOJAWT B YHCIO CTpaH C HHU3KHUM BOJ000ECTICYCHHEM CPEAH 3EMEIbHBIX
peruonoB. I'maBa rocynapcrsa Kaceim-Komapt TokaeB B cBoem [locimanuu B 3TOM TOy MOPYYHIT
obecnieunth 100% HaceleHUs YUCTOHM TUTHEBOW BOAOW. B Iensx peanw3amuu 3TOW 3aJauu B
[IIpIMKEHTe MPOBOAUTCS CHCTeMHas pabora. AkuM ropoma Mypar AMNTEHOB OTMETHJI, YTO
o0ecrieueHre HaceJIeHUs KAayeCTBEHHOH IIUTHEBOH BOJOH SBISIETCS OJHOM M3 BaXKHEHUIIHX
COIMAIBHBIX TIPOOJIEM.

B mepuon ¢ 2022 mo 23 rombl OyayT TOCTPOCHBI €IIe 3 MarucTpaid W 3 KPYIHBIX
HACEJICHHBIX MyHKTa. Bompoc nmutbeBoit BoAbl MO ropoay LIBIMKEHT MONHOCTHIO OyIeT pelleH B
2023 roxy [2].

[TutbeBas Boma - MPUPOJHAS BOJA, OPraHOJENTUYECKHE CBOMCTBA M XMMHYECKHUH COCTaB
KOTOPOU sIBJsIETCS O€30TMacHBIM JUIsl OpraHuW3Ma 4YesioBeKa. Y CTaHaBJIMBAIOTCS TOCYAapCTBEHHBIC
caHUTapHble TpeOOBaHMS K THUTHEBOM BOJAC. YBEIWYCHUE WM HEAOCTATOYHOCTH JJIEMEHTOB,
BBI3BIBAET pa3IMUHbIC 3a00sIeBaHus yenoBeka. Bona, ucnonbpiyemas st X03IMCTBEHHO - MMUTHEBBIX
HYK] HACEeTIEHUS, IOJDKHA COOTBETCTBOBATH CIECAYIOIIUM F'MTHEHUYECKUM TPEOOBAHUSM:

1. OpranonenTU4YecKkrue CBOMCTBA MPUSITHBI, TPO3PAYHBI, OCCIIBETHBI U HE UMEIOT HUKAKOTO
IIOCTOPOHHETO BKycCa U 3amaxa, He CBOWCTBEHHOTO BOJIE;

2. OtcyrcTBHE B H30BITOYHOM KOJIMYECTBE COJMM U TOKCHYHBIX BEIIECTB, CIOCOOHBIX
OKa3bIBaTh BPEAHOE BO3/ICUCTBHE HA OPraHN3M YEJIOBEKa;

3. OTcyTCTBHE MATOTEHHBIX BO30yIUTENEH, TETbMUHTOB ULl U TUYUHOK [3].

IKCIIEPUMEHTAJIBHASA YACTbH

Leapb ucciienoBanus: ucclie0BaHie KadyecTBa MUTHEBOM BoAbI EHOEKIIMHCKOTO paiioHa T.
[IIbiMKeHT.

O0beKT ucciaeq0BaHusi: Ha OOBEKT MCCIIEIOBAHUS B3sITa MUTHhEBasi Boja EHOEKIMIMHCKOTO
pationa r. llIeitmkenT B mapte 2022 ropa.

Bopopoanbiii nmoka3arenb. BogopoaHblii MOKa3aTelb XapaKTEpU3YeT KOHIEHTPAIUIO
CBOOOJIHBIX MOHOB BOopoaa B Boje. s ymoOcTBa oTOOpaXkeHWs ObUI BBEACH CHCIHATBHBINA
nokasareib, Ha3BaHHbIN pH. [4, c. 7]

pH Boawl ompenensiin Ha pH-merpe Xplorer GIX. JlanHble, mosiydeHHblE B pe3yJbTaTe
WCCIIeTIOBAHMSI, IPEICTaBIeHBI B TabmuIe 1.

O0masi 1 BpeMeHHas1 KeCTKOCTh BOAbI. OJHUM W3 OCHOBHBIX XapaKTEPUCTHUK BOJbBI
ABJISETCA €8 KECTKOCTh, KOTOpas IPON3BOAHT yaanenue katnonos Ca’*, Mg?*, Fe?* B Boge.

’KectkocTh ObIBaeT BpeMeHHasi U MOCTOsTHHAsA. BpeMeHHast KEeCTKOCTh 00pa3yercs 3a cueT
MPUCYTCTBUS THIPOKapOOHaTHBIX conelt Ca unu Mg, a mocTosHHAs - 33 CUET CYIbh(aToB, HUTPATOB
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u xaopugos Ca u Mg. Coueranue BpEMEHHOM KECTKOCTH U MOCTOSHHOM KECTKOCTH JaeT OOIIYIO
XKeCcTKOCTh. JKecTKOCTh BOJIBI OMpeAesieTcs B MMOJIB/JT 110 cranaapty COB 051-78 [5, c. 26].

B 3aBucumocTtu OT 0OIIEH >KECTKOCTH MPUPOAHBIE BOJIBI JENATCS HAa HECKOJBKO TPYII:
OYeHb MATKHE - 10 1,5 Mr-ske/am>; msirkue - 1,5-4 Mr-sks/mmS; CpPEeIHEeH KECTOKOCTH - 4-8 mr-
3KB/IM®; KecTKas - 8-12 Mr-skB/aM>; oueHb sxecTKas- 12 Mr-sks/aM° u Goree.

Jlnst ycTpaHeHHsT WM YMEHBIICHHUS KECTKOCTH HCIIOJIb3YIOTCS pa3jinvHble METObI [0, C.
4471].

KapbonaTHasi ®eCTKOCTb BOJIbI OINpEAEseTCs MyTeM TUTPOBAHMS MPOOBI BOIBI COJISTHON
KHUCIOTOW. A 00IIasi KECTKOCTh BOJBI ONPENEsIeTCs KOMIUIEKCOHOMETPUYECKHM THTPOBAHUEM.
DTO OCHOBAHO Ha 0OPA30BAHMM MPOUHBIX coeanuHeHni noros Ca’*, Mg?* ¢ tpunonom b [5, c. 26].

JlaHHble, MOyYeHHBIE TPU HCCICAOBAHUHM IHUTHEBOM BOJbl B EHOEKIIMHCKOM paiioHE T.
[IIpIMKEHT, TPUBEICHBI B TAOIUIIC 2.

Onpenesnenue HOHOB XJI0pa B BoJe. Pe3koe yBennueHue KOHLIEHTPALMKM MOHOB XJIOpa B
BOJIE CBUJICTEIILCTBYET O 3arpsi3HEHUH BOJOEMa CTOYHBIMU BOJAMH.

Merton ompeneiaeHdsi HMOHOB XJOpa B BOJAE OCHOBAaH Ha OCaXJAEHUM HMOHOB XJopa
a30THOKHCIBIM CepeOpoM B MPUCYTCTBUM KaTaiau3aTopa XpomaTa Kallisg B HEUTpalbHOW WU
cnabomenoynoit cpexe. L[BeT WHIMKaTOpa HM3MEHSETCS OT JIMMOHHO-)KEITOTO JIO IyPIypHO-
KEIITOT0, YTO CBUIETEILCTBYET O BBIJCICHUU XJIOpUaa cepedpa u oOpa3oBaHUM Xpomara cepedpa.
[5, c. 26]

JlanHble, MONY4YEHHbIE B pE3yJlbTaTe HCCIEAOBAHUSA MO OMNPEICICHUI0O HMOHOB XJIOpa B
nuTheBOM Boje EnGekmmHckoro paiiona r. llIbiMkeHT, npuBeeHsb! B Tabauie 3.

PE3YJIBTATBI U UX OBCYKJIEHUE

Tabanna 1 — Pusnyeckue napamMeTpbl BoAbl

No HazBanue MecTa, rj1e ObII0 MOJIYYEHO ChIPhEe pH

1 I'opon [IpiMkenT, EHOCKIIMHCKMI palioH 6,38

Tabdauua 2 — o0masi U BpeMeHHasi })KeCTKOCTh BOJbI

No HaszBanue wmecta, rae ObBUIO MOJTYyYEHO KectkocTh MMOJTB/JT
CBIpbE OO0mmit BpemeHnHsbIi
1 I'opon IIsiMkenTt, EnOexmnbckuii paiion | 3,75 Mmons/n 2,4 MMonb/n

OO011as )KECTKOCTH BOJIBI:
V1 (6= 7,6 MI1; V2 (2.6) = 8,9 Mi1; V3 (r.6) = 6 M
Koo = V1e* Cusy 1000/ V2 =7,5mm ¢ 0,05m0mb/1 « 1000 /100 = 3,75mmonb/1

BpemeHnHast >keCTKOCTh BOJIBI:
V (HCl) =2,4 M
Kep = 0,1 monw/m ¢ 2,4 Mt » 1000/100 mn = 2,4 MMOTB/1

Tabauua 3 — Monsbl XJI0pa B BoJe

Ne HazBaHnue MecTa, rj1e ObIJI0 MOJIYYEHO ChIPhe Wonst xsopa (CI)

1 I"opop IIsiMkenT, EnOexmnHckuii paiion 18,46 mr/n

M(CI')=VieC+M~*1000/ V2
m (CI") =2,6 mut » 0,02 Mo/t 35,5 r/mMomas » 1000/100 M = 18,46 mr/n

BuiBog

1. Onpenenensl (uzndeckue napamerpsl (pH) nmutbeBoit Boabl EHOGKIIMHCKOTO paiioHa T.
[IIsivkenT. pH nuteeBoit Boaks! B I. IIIbIMKeHT cocTaBmi 6,38.

2. Onpenenena oOmas U BpeMeHHas KECTKOCTh MUTheBOM BOJIbI EHOGKITMHCKOTO paiioHa T.
[IpiMkenTa. OOIIas KECTKOCTh IMIBIMKEHTCKOW BOABI 3,75 MMOJB/I, TO €cTh Msrkas. [lostomy
MUTHEBAs BOJIA HE cojieHas. BpeMeHHas )keCTKOCTh BOJBI 2,4 MMOJIB/II, T.€. MsTKasl.
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3. OmpeneneH MOH XJIopa B MUTheBOW Boje EnOekmmHCckoro paiiona r. IlsiMkenta. CI°
coJiepkaHue B BojIe HEOOIbIIOE, TO €CcTh 18,46 mr/1I.

Cnucok Jureparypbl:

1. HIsivkenT. - (https://kk.wikipedia.org/wiki/IlIpiIMKeHT)

2. llsiMkenTTe aybi3 cy Mocenmeci 2023 KbUIBI  TOJBIKTAW  miemijiemi. -
(http://ernur.kz/shymkent/shymkentte-auyz-su-maselesi-2023-zhyly-tolyktai-sheshiledi)

3. AybI3 Cy OpraHOJIENTHKAIBIK KACHETTEP1 XKOHE XUMHUSIIBIK KypaMbl alaM OpraHu3Mi YIIiH
kayincizairi.  —  (https://garmagshy-tany.kz/tanym/6305-auyz-su-organoleptikaly-asietter-zhne-
himiyaly-ramy-adam-organizm-shn-aupszdg.html)

4. CaHuTapHO - TUTHEHUYECKAs OLICHKA KaueCTBa MUTHhEBOU BOJIBI U BOJIbI BOJIOMCTOUHHUKOB:
yueOHo - Meroamudeckoe mocooue / JI.A.Hukomaera, E.B.Henaxora, P.C.Manyesa; 'OY BIIO
NI'MY Munsapasa Poccun. — Upkyrek : UMYV, 2014. — 7 ctp.

5. AszumbaeBa ['.E. XuMUANBIK TEXHOJOTHANAH J1a0OpPaTOPUSIILIK TpakTukyM: OKy Kypaibl /
I'.E.A3umbaeBa.—Anmatsl: KasaMemKei3ITY, 2011. — 26 6.

6. Jlypre }0.}O. AHanutuyeckas XUMUs IPOMBIIIIEHHBIX cTOYHbIX BoA / FO.FO Jlypre. - M.:

Xumus, 1984. - 447 c.
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Pedagogical sciences

BUKOPUCTAHHSA IHOOPMAIIMHAX TEXHOJIOTTH TP BUKJIATAHHI
AACHUILIIHA ITIPOEKTYBAHHS NIANPUEMCTB XAPHYOBOI IIPOMUCJI0BOCTI 3
OCHOBAMMU CAIIP B YMOBAX JTUCTAHINIMHOT'O HABYAHHSA

Kogoroiiga A.B.

KaHJI.TeXH.HayK, TOI[EHT

IBanenko K. M.

KaHJI. TEXH. HayK

Kocrenko L.A.

KaHJI. TEXH. HaYK, TOIICHT

Boakosa P.M.

CT. BUKJIaZa4

Hamionanenuii yHiBepcuteT «YepHiriBcbka NOJITEXHIKA

B mnamionanmeHOMYy yHiBepcHTeTi «YepHIriBCbKa MOJITEXHIKa» OCBITHBO-TIPO(DECiitHOO
porpamMor0 «XapuoBi TEXHOJIOTIT Ta 1H)KEHEPis» MEPIIOTO PIBHS BHUINOI OCBITH 3a CHEIIaJbHICTIO
181 - XapuoBi TexHOJIOTI] Tamy3i 3HaHb 18 - BUpOOHUIITBO Ta TEXHOJIOTIT TIepe10aueHO BUKIIaIaHH
BUOIPKOBOi OCBITHBOI KOMIOHEHTH IIpoekTyBaHHS MiANPUEMCTB XapyoBOi IMPOMHUCIOBOCTI 3
ocaoBamu CAIIP (5 xpenuris EKTC).

JlaHHa JMcUUMIUIIHA TOBMHHA HaJaTH CTyJEHTaM HeoOX1JHI 3HaHHSA JJI1 BUKOHAHHSA
KypPCOBOTO TPOCKTY Ta KBali(ikamiitHOi poOOTH, a B MOAAIBIIOMY — IIATOTYBaTH O CAMOCTIHHOI
po0OTH 1HXKEHepa-TeXHOJIora Ha MiANPHEMCTBAX XapuyoBOi MpoMucioBocTi. [l yac BUKIagaHHA
Kypcy moTpiOHO HaBumTH cTyaeHTiB BuMoram €CKJl mo poboumx kpecieHb, 10 OGOPMIICHHS
IPOEKTHOI JOKYMEHTAIlil, CTaJiifHOCTI IPOMHUCIOBOIO HPOEKTYBaHHS; HaJaTH 3HAHHA PO
nporpamue 3a0e3nedeHHss AutoCAD, OCHOBHI BUMOTH JI0 HAaHECEHHS PO3MipiB, TEKCTY Ta HAIUCIB;
XapaKTepUCTUKY TEXHOJIOTIYHMX CXEeM Ta OCOOJIMBOCTI iX 300pakeHHs; IpaBHiIa 300pa)KeHHS
oOjaZiHaHHS Ha IJIaHAX Ta y po3pi3ax, MOCIIAOBHICTh CTBOPEHHS IUIAHY 1 pO3pi3iB MPUMIILLIEHHS;
MpaBWJIa HAHECEHHS PO3MIPIB 1 MO3UIN OONagHAHHS, BUCOT MPUMIIICHHS Ta WOTO CKIIAJOBHX;
METOAMKY CTBOPEHHS KPECICHHS Ta BUBEJCHHS HOTO Ha JPYK TOIIIO.

BpaxoByroun kapaHTHHHI OOMeXeHHs, 3/100yBayl BHILOi OCBITM OTPUMYIOTh 3HAHHS 3a
JIOTIOMOTOI0  OHJIAMH-pecypciB Ta I1HTEpaKTMBHMX jAoAarkiB. Ilinx dac miarotroBku MaiOyTHIX
¢axiBLiB BHKJIaJayaM HEOOXiIHO IHTerpyBaTH LHM(POBI IHCTPYMEHTH Yy HaBYAJIBHHUH IpoIEC
CTylleHTiB. BrumB 3MiH CydacHOCTI Ha OCBITHIM mporec Mae BinOyBaTHUCA 3a PaxXyHOK
BIIPOBA/PKEHHSI HOBUX ()OPM Ta HOBUX (hOpMaTiB BipTyalabHOT OCBITH.

VY 3acBO€HHI JUCHUIUIIHM BaXKJIMBE MICLIE I[OCIIal0OTh Taki 3aco0u 1HpopMaIiiHuX
TEXHOJIOTIH SIK eNIEKTPOHHI PeCypCcH, CUTYAIIIIHO-POJIbOBI, MOJIEIIOBaHHS MPOIIECIB 1 SBUII, TOIIO.
[li enemMeHTH OCBITHBOTO TMPOIECY MJAlOTh 3MOTY CTYACHTaM €(QEeKTUBHO 3allydaTucs o
OIpalllOBaHHS 3aBJlaHb 3 BUPOOHWYMM 3MICTOM, IO JONOMOXKE €(EKTUBHO BHUKOHATU IpadidHy
YaCTUHY KypCOBHX MPOEKTIB Ta KBaJli(hiKaIIHUX pOOIT.

HeoOxinuum amapatHuM 3a0e3MedeHHsIM poO0voro MicIlsl BUKJIaiaya € KOMIT 10Tep (B TOMY
YUCJTI TIOPTATUBHHK) o0OJafHaHWi 3acobamMu N7l TIPOBEACHHS BineoKoH(pepeHiin (kamepa,
MikpodoH, ayamiocucrema). B Tolf camMuif yac BUKOPUCTAaHHS JOJATKOBOIO amapaTHOTO
3a0€e3IeYeHHs JO3BOJISIC 3HAYHO MIABUIINTH AKICTh HABYAJIILHOTO 3a0€3IIeYeHHS.

3a yMOB JMCTAHI[IfHOrO HaBYaHHSA 3TiJHO 3 TMOJOXEHHSIMHM HOPMAaTHBHOI 0asu
yHiBepcutety [1,2] 3aHATTS NPOBOIAATHCS 3a 3MIIIAHOI HABYAJIbHOIO cucTeMoro. B3arani, B cBiTI
PO3pI3HAIOTH CHHXPOHHI HAaBYaJbHI CHUCTEMM, ACHMHXPOHHI Ta 3MilIaHi. 3a Cy4YacHHUX YMOB
JTUCTAHIIIMHOTO HAaBYAaHHS CcaMe 3MilIaHa CUCTEMa ONTHUMAJBHINIE KOMIIEHCYE HEIONIKUA OH-JaiH
HaBYaHHS B YHiBepcuTeTi. T00TO, BHKOPHUCTOBYIOTHCS BCi TPaAMLIHHI MOMJIMBOCTI HOPTAIy
IUCTaHliiHOT ocBiTH Moodle (acMHXpoHHa HaBYallbHa CHCTEMa) Ta MIPOBENCHHS HaBYaJbHUX
3aHATH 3@ PO3KJIAJIOM B OH-JIAlH PEXUMI B pexXUMi KOH(pepeHMii Zoom ( CHHXpOHHA CUCTEMA).
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[TpakTu4Hi 3aHATTS TPOXOIATH 13 3aCTOCYBAaHHS IHTEPAKTHUBHHMX TEXHOJOTiH. Bukimamau
J03BOJISIE IEMOHCTPYBAaTH €KpaH ICKUIBKOM yYacHWKaM 1 CTYACHTH, Y SKHX Ha JOMAIIHbOMY
KOMIT'10Tepi BiAkpuTa mporpama Kommac, mepiouuHO JEMOHCTPYIOTH CBill €KpaH BHKIagady i
rpymni. Bukmagad kopemoe poOOTy, BKadye Ha THUIOBI MOMHIKH. CKIaJHOCTI 13 CHHXPOHHOIO
po0OTOIO TPYIKM BHHHUKAIOTH Yepe3 Te, IO Y CTYACHTIB HA JOMAIIHIX KOMII IOTepaX BCTAHOBIICHI
pizHi Bepcii nporpamu Kommnac (14, 16, 18). BianosigHo, yimie aeMoOHCTpallis €KpaHy J03BOJISE
BUKJIaJ]a4y 3HAWUTHU BiAMOBIIHI QYHKIIT B TPOrpaMi KOKHOTO CTY/ICHTa Ta JOMOMOTITH 1M OBOJIOJITH
HaBUYKAaMU KpecieHHs B mnporpami Kommac.

VY BuKiIagaHHl JaHOI OCBITHBOI KOMIIOHEHTH Ba)KIMBE MiCIlE IOCIHAIOTH Takl 3acodu
iHQopMaIIHHUX TEXHOJOTIH SK eJIEKTPOHHI pecypcu Ta MojentoBaHHs mporeciB. Lli ememenTn
OCBITHBOT'O TIPOIIECY JAIOTh 3MOTY CTYACHTaM €(EKTHBHO 3aydaTHCS O PO3pOOKH TUIaHY IIEXY,
SKHii BOHHM IPOEKTYIOTh Il YaC BHKOHAHHS KypCOBOT'O IPOEKTY, IIO JOIOMOXE IM 3a YMOB
JTUCTAHIIIMHOTO HABYAHHS BUKOHATH TpadiuHy YacTUHY MPOEKTY, a BUKOPHCTAHHS J[0JaTKOBOTO
armapaTHOTro 3a0e3Me4eHHs JI03BOJIsIE 3HAYHO MIBUIUTH SKICTh HABYAIILHOTO 3a0€3TICUCHHS.

3acrocyBaHHs 1H(GOpPMAIIHHUX TEXHOJOTIH, 3BHYAWHO, Mae€ psj HEAONIKIB, Cepell SKUX
BIJICYTHICTh BIEBHEHOCTI BHKJaJaya B CaMOCTIMHOCTI BUKOHAHHS 3aBllaHb, B CaMOCTIIHOCTI
BIJIMTOBIICH TPH 3/1a4i MOAYJIBHUX KOHTPOJIIB TOIO, TOMY CHHXPOHHA POOOTa BHKJIa1a4ya 3 TPYIO0
i1 Yac MPOBEICHHS MPAKTUYHUX 3aHATh € 000B’I3KOBOIO.

TakuMm 4YMHOM, HaBYaHHS OHJIAMH MOTpPeOye BUCOKOTO PiBHA MOTHBAIIi SIK CTYACHTIB TaK i
BUKJIAJIa4iB IO OBOJIOAIHHS HOBMMHU 3HAHHSIMH, HABUYKAMH POOOTH 3 CyYaCHHUMH MPOTPAMHUMH
3acobamu Ta cepBicaMu. OCHOBHOIO YMOBOKO YCITIIITHOTO 37J00YTTSI OCBITH CTyJICHTaMH, 1 HE TUTBKU
OHJIAlH, € X YCBIAOMJICHHS TOTO 110 iM MOTPiOHI 3HAHHS Ta HABUYKH, a HE OI[IHKA Ta 3aiK.

Cnmcok Jgireparypmu:

1. [TomosxeHHs po IUCTaHIiiHEe HaB4aHHS B HarionansHOMY yHiBepcuTeTi «UepHiriBcbka
nonitexHika» [Iporokon pimenus Buenoi pagu Big 31.08. 2020 p., Ne 6 Haka3 Big 31.08. 2020 p.
No 26.

2. TlonoxeHHS MPO OpraHizaiilo OCBITHROTO mpolecy B HaiioHanbHOMY yHIBEpCHUTETI
«YepHIriBchbka TMOJITEXHIKAY, Hakaz Big 31.08. 2020 p. Ne26 (https://stu.cn.ua/wp-
content/uploads/2021/07/polozhennya-pro-organizacziyu-osvitnogo-proczesu.pdf)
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EKCHOHEHHIFIHA MOJUPIKAIIA JTOT'ICTUYHOT'O BIJOBPAXKEHHSA

Koasina FO.B.

JIOKTOP €KOHOMIYHUX HayK, mpodecop,

npodecop kadenapu MaTeMaTUIHOTO MOJICTIOBAHHS Ta CTATUCTUKH,
jukol48@ukr.net.

Ilarapceka 1.@.

CTapuInil BUKJIaa4 kadeapyu MaTeMaTUYHOTO MOJCIIIOBAHHSI Ta CTATUCTUKH
inna_shatarskaja@ukr.net

HepxaBHuil BUIMid HaBYaIbHUH 3aknan « KUiBChKHI HaIllOHAIBHUA €KOHOMIYHUM
yHiBepcuteT iMeHi Baguma I'etbmanay, M. Kuis, Ykpaina.

T'onoBHA Te3a CY4aCHOCTi: BECh CBIT, 30KpeMa EKOHOMIKH, € HeliHiiiHumii. Moro Haykose
JOCIIUKEHHST 3 BUKOPUCTaHHSAM JIMCKPETHUX BioOpakeHb Mae IIEBHY IepeBary Haj
HEeTepePBHUMH TUHAMIYHIMH MOJIEIISIMU.

OproiokcaibHe peKypeHTHE CIiBBIIHOILICHHS

Xne1 =4 X (1 —x7), 1)

ne n — iHJeKC itepalii, A — MeBHa CKaJsipHa BEJIMYMHA, a X Ma€ MpEeJAMETHE TIIyMadeHHS,

BIJIOME CBOIM LIMPOKUM 3aCTOCYBaHHSM y 0araTbox cdepax Haykd, 30KpeMa B KOMII IOTEPHOMY

MOJICTIIOBaHHI €BOJIIOIIT HEMIHIMHOI €eKOHOMIYHOI cucTemu [1,2]. 3anekHO BiJl YMCIOBOTO 3HAYCHHS

A CHOCTEpIrarOThCsl PI3HOMAHITHI JMHAMIYHI TPAaeKTOpii — BiJ MPOCTHX N0 HUKJIIYHUX PI3HHUX
MePioJIiB Ta XAOTHYHOI IMOBEIIHKH JUBHOTO aTPaKTOPA.

Sk y cratti [3], ne Oyno BHepiue 3alpOINOHOBAHO €KCIOHEHIIIMHE y3arajlbHEHHS METOIy
JOTUYHUX TSI IPUCKOPEHOTO MOINYKY KOPEHIB HENMHIHHOTO anreOpaiYHoOro PiBHSHHS, HIDKYE JI0
yBarn (axiBI[iB i3 MOJENIOBAaHHA EKOHOMIYHOI JHHAMIKM IPOMOHYETHCS EKCIOHEHIIiHA
moaudikaris Bupasy (1), a came:

Yn+1 =4 - (exp(¥n - (1 —yn)) — D). (2)

Skoro cTae moBeaiHKa TpaekTopii 3rigHO BHpasy (2)? IlpoBeaemMo MOpiBHSUIBHUN aHaMi3 13
pe3ynbTaTaMu JIOCIHiIKEHHS peKYPEHTHOTO criBBigHOmEHHS (1).

Sxmo mst Bupaszy (1) mpu 4 = 3,2 1 x0=0,8 mae micne crifikuii Uk niepioxy 2 i NeBHHN
cranuii ¢azoBuii mpoctip, a npu 4 = 3,5 1x0=0,8 Tex cnocrepiraeTbes cTiiKui LUK nepioay 4 i
HecTaOUIbHUM (a3zoBuil npoctip (puc.l),

3anexHicTe MiXK NOCNIJOBHUMM 3HAYEHHAMM

1,000000
0,900000
0,800000
0,700000
0,600000
0,500000
0,400000
0,200000
0,200000
0,100000

0,000000
0,0000000, 1000000, 2000000,3000000,400000 0, 5000000, 600000 0, 700000 0,8000000,900000 1,000000

Yn

Y n+l

Puc. 1. I'pagik 3aj1e2kHOCTI MizK IIOCJTiIIOBHUMH 3HAYECHHAMH
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TO Ha MiJACTaBi BUpa3y (2) 3a3HadeHa MOBEAIHKA JocsraeTbes st A ¢ [2,65; 3), 4 € [3; 3,2]
BIAIIOBIIHO.

CXUJbHICTh [0 Xa0Cy UIIOCTPYIOTh pHC. 2 1 2a il MOJAM(}IKOBAHOTO JIOTICTUYHOTO
BimoOpaxkeHHs Ta A ¢ [3,23; 3,569], a mis OPTOAOKCAIBLHOTO JIOTICTUYHOTO BiOOpaKCHHS
3a3HauyeHa MOBEAIHKA ToCcATaeThes s A € [3,569; 4] BiamoBiaHO.

[A1HamivHa TpaekTopia MoAMIKOBAHOMO NOMCTUHHOrO BigobpaeHHA:
Yo=0,8;A=3,54

1,2
0,8
£ 06

0,4
0,2

Puc. 2. IlunaMiyHa TPAEKTOPis eKCIOHEHUIITHOTO JOTiCTUYHOT0 BiT00OpaKeHHs

lpadik 3aneKHOCTi MiXK NOCNILOBHUMM 3HAYEHHAMM
1,2

0,8
0,6

Y n+l

0,4
0,2

Yn

Puc. 2a. I'padixk 3a1eKkHOCTI Mi’k MOCJTIIOBHUMH 3HAYCHHAMH

[ikaBUMHU € PO301KHOCTI TPAEKTOPIH OPTOJOKCATBHOIO JIOTICTUYHOTO BiT0OpakeHHs (pHC.
3 1 3a) Ta MoAM(IKOBAHOTO JIOTICTUYHOTO BioOpakeHHs (puc. 4 1 4a) s TpaHUIHOTO 3HAYCHHS A
=4,



119

JuHamiyHa TpaeKTopisa norictuiHoro BigobpaKeHHs

X =08 A=4
1,500000
1,000000
f =
>
0,500000
0,000000
0 2 4 6 8 10 12 14 16 18 20
n
Puc. 3. [InnamiuHa TPA€KTOPIist JJOTiCTUYHOIO Bino0paKeHHs
3a/IeXHICTb MiX NOCNIAOBHMMW 3HAYEHHAMM
1,500000
« 1,000000
+
c
> 0,500000
0,000000 @R
0,000000 0,200000 0,400000 0,600000 0,800000 1,000000 1,200000
Xn
Puc. 3a. I'padixk 3a1eskHOCTI Mi’k MOCTIIOBHUMHU 3HAYEHHAMH
JrHamivyHa TpaekTopis moaudikoBaHOro 0MCTUMHOTO BigoOparkeHHs:
YVo=0,8;A=4
2
0
€20 20
-4
-6

Puc. 4. JlnHamMiuHa TPAEKTOPisl eKCIIOHEHUIITHOI0 JIOTiCTUYHOI0 Bif00paKeHH
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Mpadik 3anexHoCTi MiXK NOCAILOBHMMM 3HAYEHHAMM

Y n+l

Yn

Puc. 4a. I'padik 3a1e5KHOCTI MikK MOCTiJOBHUMH 3HAYEHHAMU

s norictruunoro BigoOopakenns (1) mpu A = 4 1 mouaTtkoBoMy 3HadeHHi xo = 0,1 micmst 10
iTepauiii nokazuuk JlsmyHoa L = 0,6972 xapakrepusye mBuikicte €Xp(L) posdiry mocratHbo
OJIM3BKHUX TPAEKTOPIN: 32 BKA3aHUX YMOB Ma€ MiCIle IETEPMIHOBAaHHUH XaocC.

df(x .
3ayBaxkeHHS. 3a BHU3HA4YCHHSIM NoOKa3HUK JlamynoBa L = % € TIEepIIOK MOXIJIHOI

¢bynkuii f(x), sika siBisie co00r0 MpaBy YacTUHY peKypeHTHoro criBBigHomeHHs (1). Benuuunna L
PO3PaxOBYETHCS SIK CEPEIIHE IS TIEBHOTO YHCIIA iTepalliil.
Jis pizHOBUY BUpasy (2), a came

Yn+1 = exXp(A "y, (1—y,))—1 (3)
BenmunHa L = - 0,0956, T06TO Mae Micie CTIHKHIA PEKUM.
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EKOHOMIYHI TA ®LTIOCO®CBHKO-ITEOJIOI'TYHI BATOKH ®OPMYBAHHA
CUCTEMMU IIPUMYCOBOI ITPAIIl Y TPETbOMY PEHXY

Konuyp M.M.
acmipant ['opiiBcekoro incTuTyTy iHO3eMHUX MoB JIBH3 JJAITY
ORCID: 0000-0002-4965-3112

BukopucTanHs mpUMYCOBOI Ipalli iH03eMHUX POOITHHKIB Y TPOMHUCIOBOCTI Ta CLIBCHKOMY
rocriogapctBi Tperboro pelixy y poku Jlpyroi cBiToBoi BiliHM Oyino HaiiMacoBimUM B icTOpIi
moacTBa. OO’ €KTUBHE JIOCIHIKEHHS LIbOTO SIBUIIA BUMAara€ 3BEpPHEHHS 10 BUTOKIB (popmyBaHHs
CUCTEeMH TIPUMYCOBOI Mpaii B ekoHoMilli Himeudwnw, sika y Bumagky Tperboro peiixy Oymna
YVHIKQJIBHOIO, OCKUIBKM 0a3yBajiach HE TIIbKM Ha CYTO CKOHOMIYHHMX, a W Ha (UI0COPChKO-
17I€0JIOTIYHMX 3acajiax.

Icropito mpami iHO3eMHUX pOOITHUKIB JochimkyBanu 3irpix Ta Boabdranr SAxobeiit
(Jacobeit Sigrid, Jacobeit Wolfgang). BuByarounm TMOBCSKICHHE JKUTTS HIMINB, HAyKOBII
PO3TIISANIN MPAL0 1HO3EMIIIB SK OJHMH 3 acHeKTiB TpaHchopmallii HIMEIIbKOTO CYCHiIbCTBA YaciB
kaiizepiBcbkoi Himeuumnnm [7]. OcoOimBOCTI opraHizamii mpari i1HO3EeMHHX CE30HHUX Ta
BUMYIIICHUX POOITHUKIB, mounHato4n 3 KiHist XIX cr., BuB4aB Yibpix Xepoept (Herbert Ulrich) [4.
5, 6] Briag iHo3eMHHX pPOOITHHKIB y ekoHOMiKY Himeuunnu y poku Ileprioi cBiToBOi BiliHH
BUCBITJICHO y HaykoBux pobotax Jloraps Escuepa (Elsner Lothar) [2, 3]. ®inocodcbko-
imeostoriyni 3acamm TpeTboro pelxy pO3MNIIHYTO y TPYHTOBHiIM aHamiTH4HIA poOoti Bimbsima
upepa (William Shirer) [9]. He3Baxaroun Ha JOCUTh 3HAYHHUI HAYKOBUH JOPOOOK 3 MpodiIeMu
MIPUMYCOBOI palli, MUTAaHHS BCE III€ BUMArae MoJJalbIIoi PO3pOOKH Ta CHCTEMaTH3allii.

Y pamkax HamoOro JIOCTIIKEHHS TOCTaBICHO METy PO3IVISIHYTH BHUTOKM Ta MNUISXU
(bopMyBaHHS CHCTEMH BUKOPHUCTaHHS IPUMYCOBOI Ipaili B ekoHOoMimi HiMeuunHi.

[Tounnatoun 3 npyroi nomoBuHu XIX cr. y HimeuunHi ckiiajgucs eKOHOMIYHI YMOBH, SIKi
CHPUSAIIM MacoBOMY JOOPOBUIBHOMY 3alydeHHIO 1HO3€MHHUX pOOITHHMKIB Ha CE30HHI POOOTH.
ITepeBaxkxHo Opak pobOYMX PYK BiAuyBaBcs y arpapHoMy cektopi. Bin OyB 3ymMoBieHHH mpoiecoM
iHaycTpiamizamii  y kpaini. CiagbChbka MOJOAb MAacOBO 3alidIliaia  CUIbCHKOTOCIOAAPChKI
CX1THOHIMEIIbKI 3€MJIi, J€ YMOBHU >KUTTS Ta 3apo0iTHA TUIATHSA TMOCTYMAIKHCS MPOMHUCIOBO
PO3BUHYTUM 3axigHUM 3eMisM. [IpoOnemy Hectaul poOOYMX PYyK Ha MOJSX HIMELbKI MOMIIIUKH
BUPINIYBaJIH IIJITXOM 3aMiIIEHHS MiCIIEBOTO HACEJICHHS MOJIbCHbKUMU CE30HHUMH POOITHUKAMH, SKi
npubyBanu 3 Pociiicbkoi Ta ABCTpo-YTropchkoi immepiii [6, c. 24]. Ha nepxaBHOMY piBHI Iiei
crnocid BUXOJy 3 cuTyalii 0ys10 MiATpUMaHO Yepe3 BIPOBAKEHHS NPOTEKIITHUX MUTHUX 300piB Ta
BIJIKpUTTSI KOPJIOHIB JUIsl CE30HHUX pOoOITHUKIB Ll 3akoHomaBua mosituka HimeuunmHu npussena
10 Toro, 1o Bxe y 1907 p. y ii culbcbKOMY Ta JICHUYOMY TOcHoJapcTBi 0yi0 3apeecTpoBaHo 280
THC. IHO3EMHUX POOITHUKIB, IEpEeBaXKHy OUIBIIICTh 3 IKMX CTAHOBUJIM MOJISIKY [8, c. 22].

[ToMIIMKN AOCUTH IMIBUAKO BIAYYJIM MepeBaru BUKOPUCTAHHS Mpali TPYAOBUX MITPaHTIB.
Tikaro4u BiJl BaXXKHX CKOHOMIYHHX YMOB BJIOMA, IOJSKH OyIIM HA/[3BUYANHO BPA3IMBHMH, a OTXKE i
HEBHMOIJIMBMMH 00 YMOB Ta OIIATH TIpalli Ha YyXKUHi. IXHsA cepejHs 3apobiTHA mnaTHs Oysia
HIDKYOI0, HIK y HIMEIIBKMX POOITHHUKIB, a YMOBH JKUTTS, TPalli, a TAKOXK CTABJICHHS TOCIIOAAPIB —
HECTEPITHUMH, 1110 3aCBIAYYIOTh YacTi BUMAJKU MOPYLIEHHS pOOOYHMX JOTOBOPIB Ta BTE€Ul CE30HHUX
poOiITHHKIB 3 Micist poboTH [5, c. 42]. [lonbChki pOOITHUKH HE MaJIM MOMJIMBOCTI BIJICTOSITU CBOT
iHTepecH, aje 3a HUMHU 3aJIMIIAIOCh MPaBO 3MIHUTH TOCHOJAPCTBO 1 MEPEUTH Ha poOOTY /0 1HIIOTO
roMimuka [8, c. 22].

Bupimyroun exoHOMiuHy Mpo0OiieMy, HiMeIbKe KEpIBHUITBO 3I1THYJIOCH 3 MOJITHYHUM
MPOTHCTOSIHHSIM Yy CYCHIIBCTBI. Benmmka KimbKiCTh 1HO3eMINIB, ska npuOyBaia a0 HimeuuwnHw,
cripuiiManach MICLEBUM HACEJIEHHSM sIK 3arposa — «monoHizauis Cxignoi Ipycii» [5, c¢. 16]. dus
3MEHILIEHHS MOJITUYHOI Ta COLIaJIbHOI HANPYTH y CYCHUIBCTBI OYJIO BXKUTO JIeKiIbKa KpokiB. Tak, 3
METOI0 perjameHranii nepeOyBaHHsS 1HO3eMHUX pOOITHUKIB B HimeyuuHi Oyno NpUHHATO
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crieliabHUN 3aKOH, SKMH OOMEXyBaB iX MpaBO MpalloBaTH TaMm Ha CTpoK 3 | kBiTHA g0 15
nucronana [4, c. 23]. Lle# 3akoH 3adikCyBaB BUKIIOYHO CE30HHUN XapaKTep poOOTH 1HO3EMIIIB Ha
teputopii Himewumnu. HactymHuM 0OMeEXyBaJbHHM KPOKOM IO BiJHOIICHHIO /IO MOJBCHKUX
POOITHHKIB CTaJ0 BBEICHHS «ICTITUMAIIMHUX KapTOK», SKi 3a0e3medyBayid OOJiK Ta KOHTPOJIb
nepeMilieHHs iH03eMHOT po0040i CHITH O KpaiHi. 3MIHUTH Miciie poOOTH CTaI0 MOXKIMBUM TUIBKU
3a 3rogu poboromaBis [4, c.34]. Ile Oymm mepmri 3axoau, sKI AUCKPUMIHYBAJIM CE30HHHUX
POOITHUKIB Ha 3aKOHOJABUYOMY Ta aJIMIHICTPATHBHOMY DPIBHSX, ajie Mpals MOJSAKIB HA TOW Yac e
He OyJia mMpUMYCOBOIO.

Curyarist 3MiHuiIack i3 modarkoM Ilepmroi cBiTOBOi BiliHM. XWOHI BHCHOBKH HIMEIEKOTO
KOMaHJyBaHHS MIOJO0 JIIOJACHKUX PECypciB Ta MPOAOBOIBCTBA y KpaiHi MPHU3BEIM 10 BBEICHHS
HU3KH 3aXO0JliB TPUMYCOBOT'O XapakTepy /A0 Ti€l YaCTUHH TPYAOBOTO 3aKoHOJaBCTBa HimeuunHwu,
sIKa BpPEryJb0BYBaja YMOBH Tpaili Ta Habopy iHO3eMHHX poOiTHHKIB. Tak, Bxke y BepecHi 1914 p.
BilicekoBe MiHicTepcTBO Ilpyccii, sika Oyna mpoBigHOIO AepkaBoro Himenpkoi immepii, BHIAIO
Haka3, BIAMOBIAHO JO SKOTO MOJbCHKUM pOOITHHKAM, siKi puOynmu 10 HiMeuydnHu HE 3 COFO3HOI
ABcTpo-YropimuHy, 3a00pOHSIOCH MOBEPHEHHS Ha OATHKIBIIMHY IICHS 3aKIHYCHHSI CE30HHUX
po6iT. byno oOMmexxeHO iXHIO CBOOOAY IepecyBaHHs 1 JIMCTyBaHHsA. 3a00poHa IOBEPTATUCH Ha
OaTBKIBIIMHY ITO3HAYMIACH HA COIIAIbHOMY CTAHOBUIIII ITUX MPAIiBHUKIB, BUKJIHKABIIHA 3HKCHHS
abo ckacyBaHHs 3apoOITHOI IUIaTH, TMOCUJICHHS Haryany Ta mokapanb [2, c.112;]. Otxe, came 3
MOYaTKOM BiifHHM Kaii3epiBcbka HiMeuunHa Ha 3aKOHOAABYOMY PiBHI MEpeHIIa A0 MPUMYCOBOTO
yTPUMYBaHHS Ta KOPCTOKOI eKCILTyaTallii iIH03eMHUX POOITHUKIB.

[Tpotsirom Ilepmoi cBiToBoi BiiiHKM y HiMeuunHi mOpsiT 3 MPUMYCOBOIO MPAICI0 HUBITHHUX
rpomMajsH 3 okynoBaHux teputopiit (benbrii, Pociiicbkoi iMmnepii) HIMPOKO BUKOPUCTOBYBAJACH 1
mpamsi  BIMICBKOBOIIOJIOHCHHX.  BilichkkoBomonoHeHi 31 CximHoi  €Bponu  BBaXKaJIUCh
MaJOKYJIbTYPHUMH TOMY iX 130JIIOBAIM BiJl BilfiCBKOBOIIOJIOHEHHX 3aXiJHOEBPOIEHCHKOTO
MOXO/DKEHHS, IKUX YTPUMYBAJIX Y 3HAYHO KPalIMX YMOBaX 1 CTaBJIIEHHS O OCTaHHIX OyJ0 JTOCHTH
rymManaum [1].

[Tixg gac [pyroi cBiToBoOi BiiiHM HiMeyumHa 3HOBY 3iTKHYJACh 3 HEOOXITHICTIO TOTAIBHOL
MoOii3amii €KOHOMIKH, peopraHizaiii YIpaBliHHS MPOMUCIOBICTIO, MEPEPO3NOALTIOM POoOOYOi
CIWJIM Ta 3aMIIICHHSIM MOOUII30BAHUX, SIKI CKJIaJadd HaWOUIbII Ai€3aTHY YACTHHY HaceleHHS,
1HO3EMHUMH TpAI[iBHUKAMU 3 OKYMOBAaHUX TepuTopid. OnaHak, MIAXOAM OKYMAHTIB 10 IHX
MpaliBHUKIB 3HAYHO PI3HWIKMCS 3aJ€KHO BIJ HALlOHAJIBHOCTI, KpaiHW (PErioHy) IMOHEBOJEHHS
BiJIMOBIAHO J0 HAIIUCTCHKOI PACOBOI MOMITHUKH.

Bianosigno no Bimesma Ilupepa (William Shirer), imes npumycoBoi mpari Oyrna
HEBiJI’€MHOIO0 YaCTUHOIO €KOHOMIYHOI MomiTHKU A. 'iTnepa, axuii me y 1923 p. cTBepKyBaB, 1110
«HISIKa €KOHOMIYHA TOJIITUKAa HEMOXKJIMBa 0e3 Meua, HisKa 1HAyCTpiami3aiis HEMOXJIuBa 0e3
3aCTOCYBAaHHS CHJIM», a IPABO HA MEPEMOry MaloTh TUIbKM Hailkpamli Ta HalcuibHim. Takumu, Ha
Horo ayMmKky, Oynu Hapoau, SKI Halexanu A0 apiicbkoi «pacu rocroaapie» (Herrenvolk),
MOKJIMKAHHAM SKHUX OyJ0 MpaBiiHHA MEHIIMMM Hapojami. Ili3Himie 11s iest mpo pacoBy mepeBary
3HalIIa cBO€ BioOpakeHHs y kHM31 A. ['itnepa «Most 6opotbba» («MaliH kammdy»), Ha SKii
po30ynoByBaBcs Tpetiii peiix 1 «HOBUil mopsa0k» y €Bpori.

A. T'itnep cTBepxkyBaB, 1110 «KpoBo3MilllyBaHHS 1 BIJIOBIAHE 3HUKEHHSI PACOBOTO PIBHSA €
€IMHOI0 TIPUYMHOI0 BHMHpPAHHS CTapoJaBHIX IMBUII3ALIN; JIOAM THHYTh HE B pe3yJbTaTi
MIPOrpaHUX BOEH, a 4Yepe3 BTpPATy OMIPHOCTI OpraHi3Mmy, sika HPUCYTHS JIMIIE Yy YHWCTOKPOBHOT
ocoOucTocTi. YcCi, XTO HE HaJEKUTh JI0 BUIIOI pacH, € Mmokuabkamm». Jlo mokuapkiB A. Titiep
BIJIHOCHB €BPEiB Ta CJIOB’sH. TakiuM YWHOM, BIATIOBITHO IO «HOBOT'O MOPAIKY», IKMH y Xxoa1 Ipyroi
CBITOBOI BIHM HAcaJKyBaBCS CEpell CJIOB’SIHCHKMX HapOJiB, YEXH, IMOJIAKH, POCISIHH Ta IHIII
CIIOB’STHM  Oy/IM TpUpeueHl Ha3aBXkIW MEePeTBOPUTUCH Ha MiJHEBUIBHUX YOPHOPOOIB Yy CBOIX
HiMeIbKHX TaHiB [9].

[TincymoByr0ouM, MOKEMO AIMTH BHCHOBKY, 110 cHCTeMa ImpUMycoBoi mpaii y HimewuwnHi
cknanack Hanpukinni XIX — Ha mouarky XX cr. KaiizepiBcbka HiMeuunna 3aknana miarpyHTs ais
CHUCTEMH MPUMYCOBOI Mpalll 1HO3eMHUX POOITHUKIB SK B €KOHOMIYHIN TUIOMIMHI, TaK 1 B TUIOMIWHI
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MDKHALIOHAJTBHUX ~ CTOCYHKIB. [lomiTMka cerperamii 3a HalllOHAJIBHOIO Ta JEPKABHOIO
MPUHATICKHICTIO CTayia PyHIaMEHTOM 17€0JI0Tii Ta eKOHOMIKH TpPeThoro penxy.
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BUBYEHHS ICTOPIi 3ACOBAMM OHJIAVH-TIJIAT®OPM
(1a npukaagi njaardopmu HiMenbkoro pouay «Ilam’siTh, BianoBizaabHicTh i MaiGyTHE)

Konuyp B.B.

JOLEHT Kadeapu BITIM3HAHOI Ta 3apyOixkHOI icTOpii
["opiiBCHKOTO IHCTUTYTY 1HO3EMHHX MOB

JABH3 «Jlonbacbkuii qep>kaBHUMN MeJaroriYyHuid yHIBEPCUTET
ORCID: https://orcid.org/0000-0002-5461-2243

KynbTypHO-OCBITHS ~ cIiBOpams JepkaB € HE TUIBKM 1HCTPYMEHTOM pPO30yI0BH
MDKHApPOJHHUX BIAHOCHH, a i €()EeKTUBHUM 3aCO00M pO3MIMPEHHS JPKEPET Ta METOIB BUBYCHHS
1HO3eMHHX MOB, icTOpii Ta KynbTypHu. [Ipukianom takoro gopmarty B3aeMoii € AisIbHICT (POHITY
«[lam’s1h, BiAMOBiAAMBHICTH 1 MaiiOyTHe» (“Erinnerung, Verantwortung und Zukunft” (EVZ))
®eneparuHoi Pecnyoniku Himeuunna B YkpaiHi, sskuii 0yio 3aCHOBAaHO ISl opraHi3allii BUILUIaTH
KOMIICHCAI[IH KOJUIIIHIM MiJHEBUIBHAM POOITHHKAM Ta 0co0aM, sKi MOCTpaKIaIH BiJl HAIIOHAI-
corianisamy [7]. Ilo 3aBepiuenHio 3ailicHeHHS BuIUTaT DOH MPOJOBKUB 1 PO3IIUPUB CBOIO
nisutbHICT. CHOTOJIHI BiH CHpHSE peatizallii MDKHAPOIHHUX MPOEKTIB, CIPSIMOBAHUX HA ITiICUIICHHS
MapTHEPChKOI B3aeMOAii ¥ cmiBmpami MDK HimMeyunHOO Ta KpaiHaMu, SKi 3HAYHOKO MIPOO
MOCTPaXKAaIHM BiJl HACHIAKIB HalllOHAJ-comianizmMy. [lepeBaskHa OUTBIIICTH MPOEKTIB pealli3yeThCs
3a TpPbOMa OCHOBHUMM HampsiMKaMu:

- anamiz icropuunux moxaid (IIpoekTH, 1m0 3a0X0YyIOTh MOJIOAb IO BHUBYCHHS IO
HAI[lOHAJI-COLI1aJTICTUYHOT0 MUHYJIOTO, @ TAKOXK /10 30epeeHHs y ITaM’sITi JIFOJICTBA X HACTIJKIB);

- nemokpartisi Ta npasa JoauHu ([TigTpuMKa MiDKHAPOJHUX IHILIATHUB, CIPSMOBAHHUX Ha
MOCUJICHHS 3acajl AIEMOKpATii Ta 3MILIHEHHsI [TpaB JIOAUHN);

- TYMAaHITapHl I1HIIIATUBU 3 METOK HAJAHHS JOINOMOTM THUM, XTO IIE€PEKUB HalllOHaJ-
comianmictuuny AUKTatypy (MiKHApOJHI MPOEKTH JOMOMOTH JKEPTBaM HalliOHAJI-COIialli3My Ha
micisx) [3].

3piTn @OHAY 3aCBIUYIOTH, 10 Cepel] KpaiH-MapTHEPIB 13 peaji3allii MpoeKTiB YKpaiHa €
Oe33armepeunuM JtiiepoM. st Ha0uHOT UTrocTpariii iporo HaBemeMo nai 3a 2011 pik: Ykpaina — 36
npoekTiB, binopycia — 26, I3paine — 8, Ilonpma — 8, Pocig — 8, Uexia — 9 [5]. Haitbinbmre (56)
NpoeKTIB B YKpaiHi Oyino peanizoBano B 2015 porii [6].

Han3BuuaiiHO MmiiiiHUM CTajo MapTHEPCTBO YKpaiHCHKOIO KyilbTypHOro ¢onay ta EVZ y
pamkax nporpamu « MEET UP! Himeubko-ykpaiHChKi 3ycTpidl MOJIO1», sika ctapTyBaia B 2019 p.
MeToro 1bOr0 HapTHEPCTBA € TMOCHJIEHHS YKpPaiHChKO-HIMEIbKOi CIHIBMpalli, CIUIbHUHA MOIIYK
BIIMOBIZAEM Ha BUKIMKM Cy4yaCHOTO CBITY, MIATPUMKA KYJIbTYPHOIO JiajioTy, CTBOPEHHS
YKpaiHChKO-HIMEIIbKUX MPOEKTIB y Taly3sX KyJIbTYpH Ta MUCTeUTBa [4]. 3a 10CUTh KOPOTKHMIA Yac
nii nporpamu «MEET UP!» ®onnom 6yno niarpumano 180 mpoekTiB, y akux B3siu ydacts 6000
MoJioaux JoAer 3 Ykpainu ta Himeuunnu [2], mo 3acBifduye 3Ha4YHy iHTEHCU(IKaALiO BiHOCHH
Himeuyunnu 3 YkpaiHoro uepe3 HafaHHsS MIATPUMKH MOJIOJI 3 aKTUBHOIO IMO3UIIEI0, BUXIALSAM 13
Himeuunnu Tta VYkpainu. Taka [isUIbHICT € 3alOpPyKOIO BCTAHOBJIEHHS Ta 30€peKeHHS Y
MalOyTHROMY TIOPO3yMIHHS MK HapOJaMH.

OnHUM 3 TPOAYKTIB 1Ii€i HIMELbKO-YKpaiHCBKOI CITIBIIpali CTajdd OHJAiH-apXiB Ta
HaBYaJbHA OHJIAWH-TUIATPOpPMA, SIKI MOXYTh €()EeKTHBHO BHKOPHUCTOBYBATHCH JJISi HAyKOBUX Ta
OCBITHIX LIIEH.

ApxiB iHTepB’'t0 «lIpumycoBa mpaust 1939-1945» wmictute Omuspko 600 aymio- Ta
BIJICOIHTEPB’10 3 KOJMIIHIMM NpALiBHUISIMU Ta MpaliBHUKaMH 3 26 KpaiH, sKi 3MylleHi Oynu
mpamioBaTH  Ha  HamioHan-comjamictuyHy — Himewunny.  IHTepB’t0  CYNpOBOKYIOTHCS
TPAHCKPUIMLISAMHU, MepeKyafaMu (aHTIIHCHKOI0, HIMEIBKOI, POCIHCHKOI0 Ta YEeChKOI MOBaMH),
¢dotorpadisiMu Ta KOPOTKUMU OiorpadisiMu.

3acTOCOBYIOYM METOJI YCHOI 1CTOpii Ta YCHOICTOPHYHI JOCITIJKEHHS, YKJIaaadl po3poouin
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TaKoX oHJalH-TIaTGopMy «HaB4yaHHS Ha OCHOBI IHTEpB'IO», SKa J03BOJIIE BUKOPHUCTOBYBAaTH Ha
3aHATTAX 3 icTopii apxiBHI pecypcu. o 25-xBunmumHHUX Oilorpadiunux (uIbMIB po3poOaeHO
3aBJaHHs Ta JIi0paHO cympoBinHi Matepianu. Kpim Toro, Ha miatdopmi po3MimieHo ¢inbM, KUl
PO3KpHUBAE ICTOPUYHUN KOHTEKCT HAIMUCTChKOI TMPUMYCOBOI mpaili, 1HGOPMAIHHI TEKCTH,
METOJIMYHI PO3POOKH, @ TAKOK XPOHOJIOTIUHY TaOJIUIIIO Ta CIIOBHHK i3 3a3HaueHol Temu [1].

OcCKUIbKM apxXiBHI Ta HaBYaJbHI MaTepiajid JIOCTYIHI JEKUIbKOMa MOBaMH, IuiaTdopma
BIZIKpUBAae MIMPOKI MOxuMBOCTI st 3actocyBanHs wmeromuku CLIL ((Content and Language
Integrated Learning) BHBYEHHS 1HO3EMHOKO MOBOIO BCiX a00 MEKIIBKOX MPEIMETIB MIKLIHHOL
nporpamMm) TiJ Yac BUBYEHHs icTOpii. MeToauka NpeIMETHO-MOBHOTO IHTETpYBaHHS 3HAYHO
IT1JIBUIIYE MOTHBAIIIIO YYHIB 0 BUBYCHHS 1HO3EMHHUX MOB Ta, B HAIIIOMY BHUIIAJIKY, ICTOPII.

Omxe, HIMEIBKO-yKpaiHChKa MapTHEpChKa B3aeMmois, miaTpuMana EVZ, Bigkpuia HOBI
MOMUIMBOCT] JUISl TIOTJIMOJIGHOTO TI3HAHHS 1 30€peXEeHHs 1CTOPHYHOI MaM’sITi PO Tpareiro, Ky
IpUHECNIa HamoMmy Hapoxay Jpyra cBiToBa BiifHa; BCTAHOBJICHHS IMBUII30BAHOTO JAJIOTy MiX
€BPOICHCHKAMHU KpalHaMH, sKi Oy HENPUMUPEHHUMH BOPOTaMH IiJI Yac BiiHW; MPOTOBOPEHHSI
TpaBM MUHYJIOTO Ta MOLIYKY HOBUX €(heKTUBHUX (hOpMaTiB HABYAHHSI.

Cnucok JiTtepaTypu:

1. Tlpunyautensusiii Tpyn 1939-1945». Bocnomunanus u ucropus. Pexum pocryny:
https://www.zwangsarbeit-archiv.de/ru/index.html

2. Ilporpama minTpumku «Meet up! Himenpko-ykpaiHChKi 3ycTpiui Monofi». Pexum
JOCTYIY: https://www.stiftung-evz.de/rus/podderzhka-proektov/vystuplenie-za-prava-
cheloveka/meet-up.html

3. Caiit nmocoasctBa ®PH. Pexxum noctymy: https://kiew.diplo.de/ua-uk/service/erinnerung-
verantwortung-zukunft/1270084

4. VYK® po3moyaB  HOBYy  MDKHapoxHy  cmiBmpamio.  Pexum  pmocrymy:
https://ucf.in.ua/news/2019 09 27

5. ®oun EVZ. Otuer o pesrensHoctd 32 2011 r. Pexxum moctymy: https://www.stiftung-
evz.de/fileadmin/user_upload/EVZ_Uploads/Publikationen/Taetigkeitsberichte/Russisch/OU-
EVZ_TB_2011_russ.pdf

6. ®oun EVZ. Otuer o gearensHoctu 3a 2015 r. Pexum poctyny: https://www.stiftung-
evz.de/fileadmin/user_upload/EVZ_Uploads/Publikationen/Taetigkeitsberichte/Russisch/EVZ_TB_
2015_russ.pdf

7. Deutsche Welle. Komnencauuu noaHeBoIbHbIM paOOTHUKAM 3aKOHYWINCH, (DOHJ BENET
ryMaHHUTapHbIe MPOEKThl. Pexxum nocrymy:

https://www.dw.com/ru/%D0%BA%D0%BE%D0%BC%D0%BF%D0%B5%D0%BD%D1
%81%D0%B0%D1%86%D0%B8%D0%B8-
%D0%BF%D0%BE%D0%B4%D0%BD%D0%B5%D0%B2%D0%BE%D0%BB%D1%8C%D0%
BD%D1%8B%D0%BC-
%D1%80%D0%B0%D0%B1%D0%BE%D1%82%D0%BD%D0%B8%D0%BA%D0%B0%D0%
BC-
%D0%B7%D0%B0%D0%BA%D0%BE%D0%BD%D1%87%D0%B8%D0%BB%D0%B8%D1%
81%D1%8C-%D1%84%D0%BE%D0%BD%D0%B4-
%D0%B2%D0%B5%D0%B4%D0%B5%D1%82-
%D0%B3%D1%83%D0%BC%D0%B0%D0%BD%D0%B8%D1%82%D0%B0%D1%80%D0%B
D%D1%8B%D0%B5-%D0%BF%D1%80%D0%BE%D0%B5%D0%BA%D1%82%D1%8B/a-
5859011
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Economic sciences
AKTYAJIBHI TPEH/IU COUIAJIBHUX MEIA

Kpusaa HOuis BiraniiBaa
Uepkacbkuii nepKaBHUAN O13HEC KOJICIK
Haykosuui kepienux.: Pyoenko Anvona FOpiiena

JluHaMi4HUN pO3BUTOK IU(PPOBUX TEXHOJIOTIH BUMAarae BiJl yYaCHMKIB PUHKOBHX BiTHOCHH
moOyJ0BH aJICKBAaTHOI, 30aJaHCOBAHOI CHCTEMH KOMYHIKAIllM 13 CHOKMBa4aMmH, IMapTHEpaMu Ta
IHIIMMU KOHTAaKTHHUMHU AyIAUTOPISAMHU. 3 OIVIAAY Ha MOTOYHI TEHACHII] BUKOPUCTAHHS HHU(DPOBUX
KaHaJliB MapKETUHIOBOI KOMYHIKallii, MOXKHA IPUITYCTUTH, 10 POJIb «Spay» TaKOi CUCTEMHU B JaHUHN
9ac i B epPCIEKTUBI BiJIrpaBaTUMYTh COLlIaIbHI Meia.

ITpr npomy myOsikamii Ha IF0 TEMaTHKY, SK MPaBHIO, XapaKTEePU3YKOThCS MPAKTHYHOIO,
MPUKIIAQJTHOIO CIPSIMOBAHICTIO, PEKOMEHJAIl Ta pilleHHs OUTBIIOI MIpPOI € CHTYaTHUBHUMH, a
MOHATIMHMIA anapar JOMyCKae BUKOPUCTAHHS TEPMiHIB «COIiabHI MEJia» Ta «COI[iallbHI Mepexi»
JUTSL IO3HAYCHHS SIK OJTHOTO 1 TOTO K, TaK 1 a0COJIOTHO PI3HUX SBUIII.

ComianbpHi Memia — 1€ HE JHIIE COILialbHI Mepexi, 1€ Bce IHTEpHET-pecypcHu, SKi
JO3BOJISIFOTh  OOMIHIOBATUCS 1H(OpPMAIIE€I0 Y BUIIISAAI TEKCTY, TpadiuHuX 300pa’keHb, MY3UKH,
BijeoponukiB. KopucTtyBau Moske B3a€MOJIATH 3 IHIIUMHU yYaCHUKaMU MIaTGOpMu, MyOIiKyBaTu
ocoOucTy iH(popMaIito ado 3aIUIIATUCE Y POJIi CIIOCTEpiraya.

[Tpu koMepuiitHOMY MPOCYBaHHI KOHTEHT Y BCIX COLIaTbHUX MeAia 00'€JHaHMI 3aralbHOIO
17ICEF0 YU TEMATHUKOI0, Ma€ BIIOMUMN CTHIIb yOTIKAIlI| K 1 TEKCTI, 1 y UTFOCTpaIlisX.

[Moctuii mopiuamii 3BiT Hootsuite mpo coriaabHI TEHACHINT PO3KPUBAE M'SITh OCHOBHUX
TpeHaiB y 2022 pori.

OnutyBanns nonay 18 000 mapkeTonoris, MiAKpiIuieHe rI100aIbHUMU JaHUMU Ta TyMKaMu
rajly3eBHX €KCIIePTiB, KJIIEHTIB Ta MapTHEPIiB KOMIIaHii, BUSBUIIO, LIO:

- Po3ymHi OpeHaM HapemTi Halaro/KylTh BIAHOCHHHU 3 CHUIBHOTOIO, CIIBIPALIOIOYH 3
KpeaTopamu, 1100 CIIJIKYBaTHCS 3 HOBOIO ayAMTOPI€I0, 3aBOMOBYBATH IXHIO JIOBIpY Ta HaOyBaTH
KYJIBTYPHOT'O KamiTany.

- Crio>krBayl BUCYBAIOTh /10 OpEH/IB BHILI CTaHJApTH, KOJIH CIPaBa CTOCY€EThCS KPEaTUBY B
peKiiaMi B Mepeskax, ajleé BUHaropoUKyITh THX, XTO PO3YMI€ 1€ MPaBUIIbHO.

- [ToOauuBIIM IIHHICTH COIIAJIBHUX MEPEX Y MapKETUHTY, KEPIBHUKU KOMITaHIH 3HAXOJATh
HOBATOPCHKI CLIOCOOU PO3IIMPUTH HOT0 Ha 1HIII HMiAPO3ITIH Y CBOIX OpraHizallisx.

- CoriaibHa KOMEpIisl CTa€ OCHOBHUM KaHAJIOM PO3JApiOHOI TOPTiBil, MPHU IIbOMY OpeHIu
Oy/ib-SKOTO PO3MIPY BIJIKpUBAIOTh COLIaJbHI BITPUHM Ta PO3IMIUPIOIOTH MEXI MOXKIUBOCTEH
MOKYTOK B [HTEpHeTI.

- OCKUIBKM TMONHUT Ha OOCIYrOBYBaHHS KIIEHTIB JyXe BaKJIMBHMH, KOMIaHII B Mepexax
3aTbMapIOIOTh CBOIX KOHKYPEHTIB SIKICHIIIIMM OOCITyrOBYBAHHSIM KIIIEHTIB.

3a 10TIOMOr0l0 OCHOBHUX BHCHOBKIB, €KCIIEPTHOI'O aHai3y Ta rajdy3eBUX MPUKIIAAIB Yy 3BITI
PO3IOBIIA€THCA, SIK:

- bpenau Hapemrti OTpUMYIOTH TMpaBa CHUIBHOTH (32 JOMOMOTOI0 TBOPIIB): JiJKHUTA
CHUJTBHOTH CTAOTh BCE OLIBIIT BAXIMBUMHU IS JKUTTS Ta 1JIGHTHYHOCTI CIOKMBAYiB, a TBOPII €
KITIOYEM JI0 IXHBOTO PO3KPUTTSL.

- MapkeToioru BUSIBISIFOTh KPEaTUBHUHN MIJIX1A y MIpY TOTO, SIK CIIOYKMBadl MeperMaroThCst
yBarolw 10 peKjiaMy B MepeXkax: CIOKMBaul BUMAararoTh BiJl OpeH/IB BHUIIMX CTaHAAPTIB, KOJIU
CIpaBa JOXOAUTH JI0 KPeaTUBY PEKJIaMU B COLIIAIbHUX Mejia (1 BAHAropoaKyrTh THX, XTO PO3yMi€
1€ TIPAaBUIIBHO).

- CowianpHi Mepexi MOCTYNOBO BUXOJIATH 33 PaMKHU BIJIUTY MapKeTHUHTY: Ol3Hec-Tifepu
YIOCKOHAIIOIOTh MPOrpaMM 3aXHUCTy IHTEPECiB CHiBPOOITHUKIB, OCBOIOIOTH COLIaJbHE CIyXaHHS,
06 30upatu iH(opmalio Npo CHOXKUBAYIB, 1 NIPAarHyTh BIUIMHYTH, KWW, HA IXHIO AYMKY, HaJa€e
COLIlaJIbHUH BIJIUB HA MAapKETUHT y MaciTabax yciei opranizarii.
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- CouianbHi Mepexi CTalOTh OCHOBOIO KYIIBEJIHHOI'O OCBIAY: epa CoLiajdbHOI KoMeplii B
caMOMy poO3mayi, 1 MOXJIMBOCTI CTalOTh JAenaini MmupmuMu. KOHKYpEeHTOCTIpOMOXXHI MaJli
HiANPUEMCTBA 3HAXOATh OAJIAHC MIXK BITpMHAMH y Mepexax Ta (Pi3MUYHUMH Mara3uHaMH, TOJl SIK
BEJIMKI1 OpeHIU NIEPEBIPAIOTh 30BHIITHI MEX1 MOKIIMBOCTEH OHJIAMH-TIOKYIIOK.

- SMM-mapkeTosioru pSTYIOTh CBOi OpEHAM BiJ allOKATINCHCY OOCTyroBYBaHHS KIIIE€HTIB:
MTONTUT Ha OOCITYTrOBYBaHHS KJIIEHTIB, a HE Ha COIlaJIbHI MEpeXi, 3pOCTaE, 1 MEHEKEPH COIIaIbHUX
MEpeX Temep 3HAXOAAThCA s B iJealbHOMY IOJIOXKEHHI, 100 3irpaTtu repos Ta MPOBECTU CBOI
opranizariii mig gac morpscins [1].

Sxio po3rasaaTy OUIBIN A€TATBHO, O BAPTO BUIUIUTH 1 TaKi TPEHIU IIOTOYHOTO POKY:

- Mapkerunr mikposmiuBy (Micro-Influencer Marketing) - y 2022 porti TpeHa Bupic Ha
MiKpOiH(IIOEHCEPIB, SIKI MOXKYThb NpUHECTH Oi3Hecy Ourbmmii moTeHmian. Jlo HUX BiXHOCATHCA
0JIorepH 3 HIXKYOIO KUTBKICTIO IMAMMCHUKIB, MOYMHa04YH Bif 1 10 10 THCSY.

- HItyunuii inTenekt - ueid TpeHaq SMM Ha 2022 pik mporpecyBatuMe He JuIne y cdepi
COL[IaJIbBHOTO MAapKeTHHry, a W B 1HWMX ramy3sax. LITyyHuil 1HTeNEeKT Ja€e MOXIIUBICTbD
ONTUMI3yBaTH TPOIEC Ta TOKPAIIUTH pe3yapTatd. ABToMaTtm3amiss SMM 2022 no3Boisie
MPOBOAWTH TOYHUHM aHali3 MMAOJIOHIB MOIIYKY Ta MOBEAIHKM KJIi€HTIB. [HCTpyMEHT pormomarae
BCTAHOBUTH 3B’SI30K MDK CKJIQJHUMH HAa0OpaMH [aHHX, sIKi NOTpeOylOTh BHUTpaT y dYaci Ta
JOACHKHX 3yCUJIb.

- ['ayukuii mapketunr (Agile-marketing) - ue meronq SMM Ha 2022 rHYYKOro riaHyBaHHS
MapKETUHTOBUX CTpAaTeriil 3 BUKOPUCTAHHAM JIaHUX Ta aHAIITUKU. [Ipy BUpilIeHH] Tpo6ieM MOXKHA
BUKOPHCTOBYBATH TECTH, OIL[IHIOBATH PE3yIbTATH Ta €PEKTUBHO BIIPOBAKYBATH 3MiHH.

- ['onocoBuii momyk - e A03BOJIUTh OTPUMYBATH CUTHAIM 3 NMPO(MUI0 Ta MPOIOHYBATH
BUTI/IHI pe3yNbTaTH MOTEHIIIHOT HUTbOBOI ayauTopii. ['0J0coBHMiA MOMmIYK Ta MOMYJIAPHICTH Ha
BUKOPUCTAHHS IHCTPYMEHTY 3pOCTA€ IOJHS.

- Ilpsmi Tpancmsauii - tperaq SMM 2022 Tinbku HaOHpae TOMYISIPHOCTI, TOMY BapTo
YacTille B3a€MOJIATH 13 KIIEHTaMU 3a JONOMOIOK HpsAMUX TpaHcisauid. Lle Takox mo3Bosse
CTBOPHUTH TIOYYTTS CIIUIBHOCTI cepe/T KIIIE€HTIB, 3MIITHIOIOYHA TUM CAMHUM JIOSITLHICTh KITIEHTIB.

- KopoTkwuii Bijieo KOHTEHT - KOPOTKI BiJIe0 BHUBeJa B Jijepu coriaabHa Mepexa TikTok,
sKa Hapasl Haniuye Bxke Onu3bko 850 munbiioHIB KopucTyBauiB. Google mporuosye, mo g0 2025
BIJICOKOHTEHT 3aiiMatume Oamu3bko 80% Bcboro iHTepHET-Tpadiky. OCKIIBKM KUIBKICTH BiJI€O
3pOCTa€, MIABUIIYBATUMYTHCSI BUMOTH JI0 SIKOCTI KOHTEHTY. 3’SIBUTHCSI HEOOXIJTHICTH MpaIfOBaTH
Ha/l CTBOPEHHM YHIKaJIbHOTO, IIIKABOT'O 3MICTY, PO3POOJISITH CTpaTeTii BKIIOUYEHHS BiIEOPOJIUKIB Y
CB1ll MapKETHUHIOBUI KOMILJIEKC.

- EXCKITI03UBHICTB, BUCOKA SIKICTh OOCIIyTOBYBaHHS.

- 3aXUCT JaHUX - OJMH 3 HaMakTyalbHIMMX W rapsuux TpeHAiB SMM 2022 He TiUIbKH Y
cpepi SMM s OizHecy. Ilo BchbOMy CBITY HOCHIIOIOTbCS MpaBWiia KOHQIAEHLUIHHOCTI Ta
30epekeHHs naHux kopuctyBada. GDPR Bxke BIpoBakeHo B €BpoIi, OB s3aH1 3 UM IpobiieMu
MOXYTh BIUIMHYTH Ha Oi3HEC KOXKHOrO OpeHIy B IHIUBIAyaJlbHOMY MOpsAAKy. OCKUIBKM JIIOIU
MpaIioTs 3 JOMYy, 3aXHCT OCOOMCTHX JAaHMX CTa€ sK Hikoaun BaxiuBuM. Google
Chrome noBigomus, 1110 10 KiHist 2023 BiH movHe BUAAIATH (aiian cookie s BiacTexenns [2].

ComianbHi Mefia - 1e 00'enHaHuil (YyHKIIOHAT HOBHUX Me[la Ta COLIATBHUX MEPEKEBUX
CTPYKTYp, peai3oBaHMi y IU(PPOBOMY cepeloBHUIll. TakuM YHHOM, COIlaJibHI Media — Ie
1H(popMalliliHI pecypcH, Ha OCHOBI SIKUX MOXJIMBE 3/11HCHEHHS COLI1aJIbHOT MEPEKEeBOi B3a€EMOI].

Tpaguiiiini KOMyHIKaIiifHI MOJENi COLIalbHUX MeJia — «ColliallbHa Mepexa» Ta «OJor» —
MPOTOHYIOTh PI3HI (GopMaTH B3a€MOII KOMITaHIM 3 KJII€HTaMH, aje B TPOIECI PO3BHUTKY IIi
BIIMIHHOCTI MIOCTYIIOBO CTUPAIOThCA 1 BiIOYBaeThcs (popMyBaHHs OLIbII YHIBEPCATIBHOI Ta THYYKOT
MO/IeJTi, IO JIa€ OUIBII MTUPOKI MOKIIMBOCTI TPOCYBaHHS O13HECY Y COIIAIbHUX Meia.

Cnucok JiTepaTypu:
1. Hootsuite: Social Media Marketing & Management Dashboard [Enexrponnuii pecypc]. —
Pexxum moctymy: https://www.hootsuite.com/
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2. Tpenau SMM nHa 2022 pik. o noTpiGHO 3HATH 1 aKTUBHOTO IPOCYBAHHS Y
comianpbHUX  Mepexax?  [Enmextponnuit  pecypc]. — Pexkum  goctymy:  https://web-
promo.ua/ua/blog/trendy-smm-na-2022-god-chto-nuzhno-znat-dlya-aktivnogo-prodvizheniya-v-
socialnyh-setyah/#osnovni-trendi-smm-2022
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Other professional sciences

PINTEREST — HE3AMHSITA HIIIA JIJI5SI TOJATKOBOI'O TA EOGEKTUBHOI'O
ITPOCYBAHHA BIBHECY

Kpusaa 10.B.
YepkacbKuil epxaBHHA O13HEC-KOIEK
Hayxosuii kepienux: euxnaday 3anrosna 1.1

Pinterest — ogHa 3 MPOBiAHUX COLIANBHUX IIAT(OPM Y CBIiTi, IO MPOIMOHYE KOPUCTYBAUAM
BeIMYE3HUI Karanor ¢ororpadiii Ha pi3HOMaHITHY TeMmMaTuky. MokHa BHOUpaTH TOBap abo
HOCIYTY, 30eperTd KapTUHKY Ha CBOO JOIIKY. SIKIIO KapTUHKA BUKJIMKAE IHTEPEC, MOXKHA MEepeUTH
3a OCWJIAHHSM Ha MEPIIOKEPENO — CTATTIO, IIOCT B COLIMEPEXKi, TOBAp HA CAMTI.

HaiiBaxxnmuBima st 6i3Hecy ocobnuBicTh Pinterest mojsirae B Tomy, IO Ha BiAMIHY Bif
COLIIAIBHUX MEPEX, AKi OpieHTOBaHI Ha MUHYJe, Pinterest opieHToBanuii Ha MaitOyTHE. Y DeiicOyi
XBaAThCs (hoTorpadiero Bke BUIIEUEHOTO TOPTY, a y Pinterest mIykaroTh pelenT sIK TUIbKH
3'sBuiacs ifest. Y Pinterest MO>KHa 37I0BUTH CIIOKHBAya, KOJIH Y HHOTO TUTBKH 3'SIBHIJIOCS Oa)KaHHS.

Peectpanis OGi3Hec-akkayHTa Oe3KOIITOBHA. Bu oTpumaere npoctym [0 CTaTHCTHKH,
MoxmBicTh onrtumizyBatu [linm 1 pexknamyBatu ix. «Jlokmamai IliHM» m03BONAIOTH JOMaBaTH
peLenTH, MOCUIaHHA Ha CTaTTi, TOBAp, 10/1aTOK.

[TpocyBanus y Pinterest 103BoJIsi€ MiTHATHCS B TIONIYKOBUX CUCTEMAX, TaK sIK IS miatdopma
nobpe inpekcyetbcsi B Google. Konkypeniiis B Pinterest 3a ocranHili pik Ayxe 3pocia, MpoTe
KOHTEHTY Ha piIHi MOBi nocuTh Mano. Tak sk Pinterest me miardopma Oinmbrie s 3axigHOT
€Bporu, TO MPIOPUTET B MOIIYKOBIH CHCTEMI BIIJAETHCS AaHTTIHCHKINA MOBI.

Aynuropist Pinterest ckmamae 478 miH oci® i 3 poky B pik 1 mudpa 3pocrae. Mty B
Pinterest mo0 3amyuntu Tpadik MEepcrneKTUBHO 1 B3araii He Mi3HO. KOHKypeHILis Iie He ayxe
Benmuka. 97% 3ammriB B Pinterest He mpo OpeHa, KOpPHCTyBayi IIyKarOTh 3BUYaliHI pedi ,a HE
OpeH/I0Bl, IO Ja€ LIAHC TBOPYUM MIJNPUEMISIM IOKa3aTW Ta HpoAaTH iM CBill NPOIYKT.
85%xopuctyBauiB mpuxoisaTe B Pinterest ,koiM MOYMHAIOTH MPOEKT. BOHHM TIMBKH TJIAHYIOTh
MOJIOPOXKi, TMOKYIKH, PEMOHTH ab0 pO3MIPKOBYIOTH MPO 3MIHM Yy JKUTTi, TOMY L€ MOMEHT
3aMpornoHyBaTH iM CBIN MPOAYKT.

Benuki oXxomiieHHs, aKTUBHICTh, NOMYJSPHICTh CTAHOBJATH Taki Temu B II Pinterest: xa.
KIHOYA MOJIa, Y0JIOBIYa MOJa, Kpaca, JIITH Ta OaThbKIBCTBO, -TIOJIOPOXKIi, BEHIPKH, 3JOPOBUN CITOCIO
KUTTSA, pPyKOIULIA.

Pinterest mocTiitHO BIOCKOHATIOETHCA. [3 KO)KHUM POKOM Ha MapKETHHT, peKJIaMy, pO3pOOKH
Ta JIOCHIJDKEHHSI BUTPAYae€ThCsl Bee OUIbIIE KOWITIB , 100 JOCATTH MaKCUMAaJIbHOTO 3a/I0BOJIEHHS
KOPHUCTYBaUiB, KUIbKICTh SIKUX TEX 13 KOXKHUM POKOM 3pPOCTAE.

Pinterest sik iHCTpYMEHT Al MpoJaxky BUOHMparoTh 28% MapKeToJIoriB y BCbOMY CBITI.
Hacnpasni juis MapkeToJIoriB e OJHA 3 HaMMONyJSpHIMIUX IJIaTGOpM COLIaIbHUX MeAia Micis
Facebook, Instagram, Twitter ta YouTube, i me mompu BennWYe3Hy pI3HHULIO B KUIBKOCTI
KOPHUCTYBaUiB.

Pinterest mpunocuts Ha 33% Oinbiue Tpadiky pedepaniB Ha BebcaiiT, HiX Facebook. e
BarOMHUMHU II€peBaraMM MepexXi € Te, MO0 OJpa3y 13 300pa)KeHHSM MPHUKPIIUIIOETbCS aKTUBHE
MOCWJIaHHS Ha BeO-caiiT (Ha BiAMIHY Bij Instagram), Ta mpocTuil 1 BOAHOYAC NPHUBAOIMBHNA
iHTepdeiic, 3pyUHICTh Meperisay Beix poTo oapasy 3 mocuiaHHsAM (Ha BiaMiHy Big Facebook).

Cepgic Pinterest oOGifIIOB 3 JerkicTio 0araTboX KOHKYPEHTIB 1 3ailHSAB TpeTild psAIoK
perTUHTy 3a momyssipHicTiO comianbHux Mepex y CIIA. Ilpo me cBigyaTh aHamITU4YHI AaHI
koMmrmanii eMarketer, sika 3aliMa€eThCsi MApPKETUHTOBUMH JTOCITIKSHHSIMH, 32 1X OI[IHKaMU ayIuTOpis
Pinterest 3poca 10 BiciMaecsaTu ABOX MUIbHOHIB KopucTyBadiB y 2019 poky. 3a migcymkamu 2020
POKY 3pOCTaHHs MiAMUCHUKIB Pinterest mepeBUIINIO BCI MOKIIMBI OYIKYBaHHS aHANITUKIB 1 CKJIaJIO
9,1% npotu 4,3%, sk nporuosyBainocsi panime. OuikyeTbesi, 1o A0 KiHug 2021 poky KUIbKICTh
KopucTyBadiB y Pinterest 3pocre 10 86 MibiOHIB.
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Himni s mpocyBanns y Pinterest MoxHa 3HaliTH ayxe mBUAKO .Bigpasy micist peectparii
BH 3MOXETE MO0AYUTH HANMOUIBII MOMYJISPHI MiHW Ta aKKayHTH B TOI. 3py4dHO, o Pinterest
MOKa3ye 1 aHAIITUKY MOCTY, BIICOTOK KOHBEPCii ,CKIIBKM KOPUCTYBAYiB MEPEHIIUIN IO TIOCHIIAHHIO.

[IpocyBanns y Pinterest 1ikaBe Ta mpocTe Ha BiAMIHHY, Bix [HCTarpamy, /uisi MacmTabOHOTO
OXOIUICHHS IMiHY NOTPiOHO BUKOPUCTOBYBATH KIIFOYOBI CIIOBA, X MOXKHA BifiOpaTé B MOLIYKOBIH
cuctemi. [lykatu ix MoxkHa 3a momomororo Google-turarina Cliprise. 1I[o6 moOpe po3kpyTutu
CTOPIHKY MOTPIOHO sIK MiHIMYM 3 Mmic. TyT 3pydHO pekiamMyBaTH IiKITaT-IPOAYKTH 1 TOCIYTH
,XTO TIPOJIAE 3 JOCTABKOIO IO CBITI 1 XOU€ 3aJlyYUTH OPTraHiuHUuN Tpadik.

JUis peryssipHOr0 HAalmOBHEHHS aKKayHTa MOTPIOHO LIKABUTUCH IIAT(GOPMOIO 1 MOCTIHHO
OyTH B TPEH]II BCIX MOCIYT Ta MPOAYKTiB. [IpoBOINUTH aHATITUKY BiABITyBAaHOCTI KOPUCTYBayiB Ha
Balll aKKAyHT Ta CTSKUTH 32 yMoJ00aHHAMM MaiOyTHIX miniB. YumM Oinbina 30epeKeHICTh BalIoro
MHY, TUM Yy OijIbIIa BipOTiHICTh, IO Balll aKKayHT Oyze B TOII.

€ KiJIbKa aKTyaJIbHUX PEKOMEHAIli# i1 OpeHay i Oi3Hecy :

-BapTO NMPaBUIHLHO BUOMPATHU YaC MOCTPUTY

-BUKOPHCTOBYBATH KOJIbOPU OpEHILY

-peKJiamMa aKKayHTa y COIlaTbHUX Mepexax

-[IOCTUTH MOTPIOHO MOCTIHHO

-pPEKOMEH/I0BAHO MPOBOUTH TECTH MiHIB, PO3BECEIATH aAyAUTOPii, KOHTAKTYBaTH 3 HEIO.

AHanizyiite pe3ynabratd. HailBaxnIuBIIIUN MOKa3HUK — YHCIO KIIKIB MO PEKIAMHOMY
MMOCWJIAHHIO Ha JIOJAHOMY IIiHI, a IPYrui 3a BaXUIMBICTIO — YHUCIIO 30epexeHsp MiHa. [[i3HaiTecs,
YOMY YacTinie 30epiratoTh 1eH MiH, a He SKUWUCh 1HIITUH.

B Vkpaini noku mo gomkamu Pinterest KOpucTyroThbesl Janeko He Bci. Tomy mig yac
npocyBanHs y Pinterest moTpiOHO Ha miHax po3mimtyBatd mifgkasku — «THCHHU, 100 KyIHTH»,
«Kmikaii crogu, mo6 oTtpumatu iHdopmariro». Tomy mnoku VYkpaiHa poO3MOYHE aKTHBHO
KOPUCTYBaTHCh TUIATPOPMOIO € Jac e(heKTUBHO Ta OE3KOUITOBHO PO3KPYTUTH Ball akkayHT. OTxke,
s IJIOMIAAKA € HIIIer Ui yKpaiHChKUX OpeHIiB, SIKHM BapTO 3BEPHYTH Ha HEi yBary Juis
J0JaTKOBOTO Ta €(pEeKTUBHOTO MPOCYBAHHSI.

Cnucok JiTtepaTypu:

1. TlpocyBannss y Ilintepecti (Pinterest) mist 6i3Hecy B 2020 (ua-bud.com.ua)
https://www.ua-bud.com.ua

2. Sx mupocyBatuca B Ilintepecte | bmor Awmmmidepa (nzsk.org.ua) http://market-
infr.od.ua/journals/2019/37_2019

3. CouianpHi Mepexi - ski HalmonmynspHimi y cBiTi? ¢ 3anypenHs B biznec (dive-
club.com.ua) https://dive-club.com.ua/sotsialni-merezhi/

4. 14.pdf (market-infr.od.ua) https://market-infr.od.ua/journals/2019/37
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Technical sciences

ICTOPUYHI ACIIEKTH I EBOJIIOLIA PO3BUTKY YHIBEPCAJIBHUX JIEIIAT JJISA
3ATHUCKY OB’EKTIB PI3HOI ®OPMU

Ky3neuos 10.M.

I-p TEXH. HAyK

I'ao CinbMiHBb

acrmipast

HamioHnaneHuii TEXHIYHUHN YHIBEpCUTET Y KpaiHU
«KIII im. Iropst CikopcbKOTO»

The various designs of mouldboards are widely used on metal workbenches, in mechanical
and warehousing production and in everyday life, which mainly have a permanent structure and one
kinematic lance from the drive to the jaw elements [4-7,11-13,17,20,21, 23-26]. The presence of
one kinematic coupling reduces the corona ratio (KDD) and requires additional loss of energy (with
mechanized drive) or the muscular work of the worker (with manual drive) [10].

Actual is the development of new unversatile arms with variable structure, which has two or
more kinematic joints [1,2,10,16], which can significantly expand functional capabilities (wide-
universality, wide-range, adaptation to any shape of object [15,27]. This will contribute to
competitiveness of machine-building in Ukraine and facilitate the work of people at repair works
and in everyday conditions. Fractal scaffolds with manual drive, which were patented in the USA in
1913, are very interesting. [31].

There are various classifications of bream, one of which is shown in Figure 1 [24,25], but it
IS not exhaustive.
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Fig. 1. Classification of vices

The relevance of creation and use of progressive levitation structures is evidenced by the
fact that currently a lot of companies are engaged in this activity, including, for example, Microtech
(Ukraine), Allma (France), Rohm and Kabel Schlepp (Germany), Allen (Italy), BAUM
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(India),Matrix (China) and others who have been specializing in the development and production of
various types of technological equipment for many years.

In order to establish the current level of technology the authors conducted a patent search in
accordance with DSTU 3575-97 "Patent research. General provisions and procedure for carrying
out such investigations™ by the USA countries [31-34], France [35-37], England [38], Poland [39],
USSR [40-52], Russia [53-55], Bulgaria [56] and Ukraine [57-60]. The most original solutions are
listed below.

Shafts with increased installation precision. Body 1 (Fig. 2) has cylindrical guides 2. Non-
rigid sponge 3 is fixed in housing 1. At the tension 2 set plunger 4, on it is fixed collapsible sponge
5, working surface 6, which is perpendicular to the guiding 2 and is located in the plane, equally
distant from the ends 8, 9, Plunger 4 and crossing its center at the point O. In the process of
grinding the workpiece 10 jaw 5 is rotated around the point O, gradually deforming guides 2 and
screw 4. The points of the working surface 6 are moved parallel to the guide 2, thus achieving the
required setting accuracy.

Fig. 2. High-precision vices

Vices with a saw. The base 1 (Fig. 3) is equipped with a collapsible sponge 2 and an overlay
3. A screw 4, permanently connected to the threaded end of the carriage 5, is mounted parallel to
the axis of the base 1. At the end of the base 1 there is a non-handicapped sponge 6 with an
overlay7.Carriage 5 rests on the bolt 8 which is installed in one of the slots 10 or 11 of the base 1.
The yoke 2 is connected to the yoke 14 of the hydraulic accumulator via spring elements, but there
is always a gap 15 between them. Coaxial shaft 4 in the central section of the 14 hydrostatic booster
housing is fitted with a twist piston 23. The power unit hollow shells containing the pistons are
interconnected by windows and filled with permanently compressed plastic mastic. Handwheel 27
is mounted on the threaded end of shank 28 of shaft 4. A stopper 29 secured to the end of the shank
28 is a stop that prevents the handwheel 27 from moving.
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Fig. 3. Vice with hydraulic booster

Machine wings with hydraulic booster (Fig. 4) consist of body 1 with non-handling jaw 4,
handler jaw 8 by means of screw 20. 4) consists of body 1 with non-crushing jaw 4, hand jaw 8 due
to screw 20, one end of which is located in jaw 4 due to sleeve 2 and the other in slat 11, The screw
10 with a hydraulically reinforced screw that interacts with the screw 20 is located on the housing
face in the bore of the bar 11. Changeable jaws (pads) 5 and 7 are located on the jaws. In the middle
of the hub 2 set the spring 3 for turning the jaw 8 when rotating shredded blanks 6. Withdrawal of
the gwint 10 with a jammed billet 6 is ensured by a nut 9 of gwint 20. Turning the crank 14, screw
10 together with screw 20 rotates jaws 7 and 8 to the workpiece selecting a gap. Further the torque
increases on the crank 14, creating an opposition of the springs 12 and withdrawing friction pulleys
13 from the winding of the drive screw 16. Then turns and moves the screw 16, which acts on the
plunger 17 and creates a high pressure in the cavity 18, whereby the piston 19 and screw 20 through
the jaws of the rest squeeze the workpiece 6. The design of the blade housing enables three ways of
installation on the workbench: basic, lateral and face-to-face.
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Fig. 4. Vices with hydraulic booster

RA and RNC machines by Rohm and the Bulgarian company Mechanica are of similar
design.

Pneumohydraulic vises (Fig. 5) are equipped with a body 1 with non-crushing and
collapsible jaws 2, 3 and a power drive in the form of a cylinder 4. 5) have installed on the housing
1 unshackled and ruined jaws 2 and 3, power drive in the form of a cylinder 4 with piston 5 and rod
6 and a hydraulics - booster, which includes a cylinder 7, piston 8 with a empty rod 9 and plunger
10. Cylinder 11 and 12 are interlocked. The clamping force is applied to the cylinder 14, causing
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piston 5 with piston rod 6 and its associated plunger to move to the right, an increased pressure is
created in the cylinder 17, causing the piston 8 to move to the left via the overloader and the
clamping is achieved. When unfolding the workpiece 15 the pressure is supplied into the hollow 11
and 12, the working environment, acting simultaneously on the piston 5, 8, moves the ruptured jaw
3 to the right.
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Fig. 5. Pneumohydraulic vise

Precision vices (Fig. 6) consist of a body 1 with fixed and collapsible jaws 2 and 3. The
body 1 is equipped with unbreakable and collapsible jaws 2, H, which are self-mounted on the axis
4 and wedge element 5, cam 6 with a split surface on the front end, spring 7 located in the
cylindrical casing of cam 6 and acting on the hub 8, which has a end bore on the opposite end. Jaw
3 is rigidly connected to pin 9 with appropriate end surface, about which axis of sleeve 8 is placed
to the size and in guides 10 of housing 1. The spring 1, in interaction with the sleeve 8, ensures
constant contact between its end torsion and the end surface of the pin by pushing the rear end of
the jaw 3 to the tensioners 10 of the housing.
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Fig. 6. Precision vices

Floating vices (Fig. 7) consist of a body 1 with tensioned arms 2 with installed jaws 3. 7)
consists of body 1 with tensioned, plungers 2 with installed in them jaws 3, spring 4 between the
plungers, power drive rod 5 with nut 6, which connects the plungers 2, Plunger 8 located in port 7
of one of the plugs and spring 11 with adjusting nuts 12 to ensure the required size of the gap. The
plugs 2 are locked against the housing 1 by the wedge surface 10 of the rod 5 on the wedge surface
9 of the plunger 8.
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New schemes and constructions were synthesized using the system-morphological approach
[8,9,14,22]. Several of them were granted patents for engineering works and useful models, and an
application for an advantageous model was filed for one of them [61]. Newly developed machine
dies include the following: dies with two kinematic lances [58]); dies with equal rigidity at the sides
[59]), widely versatile for making various shapes of workpieces [60].

The rotary joint (Fig. 8) consists of body 1, in which non-handed 2 and hand 3 jaws are
located. Wheel jaw 3 is connected by the thrust bearing 4 to the differential helical gear 5, which
consists of a helical sliding gear 6 and shoe screw 7 having different teeth. The nut 8 of the coupling
nut is located in screw 9 of coupling nut 7. Bolt 10 of screw drive 7 is encased in a non-handed jaw
2 and has a handwheel 11 for subsequent engagement. It is possible to perform leverage 3
mechanized drive, for example, an electric motor 12 (Fig. 9), located on the side of the hand jaw.
Torque is transferred to the screw 10 through the coupling of the torque 13, which is regulated by
the springtension 14 with the help of the nut 15. The arms work in this way. When wrapping the
flywheel 11 (Fig. 8) or electric motor 12 (Fig. 8) turns the screw 10 of the rotary screw gear, as a
result of which the hand jaw comes closer to the grinded part, this achieves the selection of gaps H1
and H2 between the jaws of the latch and grinding the workpiece. The residual gap is achieved by
simultaneous turning of screws 9 and 10. In this case, due to the fact that the screws have different
timing speed of approaching the hand jaw to the grinded part is reduced, and the force of the gap is
increased. This ensures that the part will be lapped with sufficient force at a reduced pressure of the
operator. Workpiece is grinded in this way. The drive is wound in a clockwise direction. Thanks to
this sponge 3 is moving away from the part, ensuring its rotation and creating a gap for unloading of
the crushed and installation of the new detail. Due to the difference in strength of the two screw
couples 6 and 7 in one direction, as two dependent kinematic joints and due to the use of a
mechanized drive, for example, electric motor 12, located on the side of the hand jaw 3, achieves
the technical result - an increase in the coefficient of corrosive action and reduces the loss of time
for filling and stripping.
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Fig. 8. Machine vise with differential screw transmission and manual drive

The vise (Fig. 9) contains a housing 1, a fixed sponge 2 connected to it, a movable part 3
with a movable sponge 4 and a moving mechanism equipped with a manual or mechanized drive.
The movable sponge 4 is connected to the movable part 3 by means of screws 5. The manual
movement mechanism is made in the form of a nut 6 rigidly connected to the movable part, for
example, a pin (not shown in Fig. 1), and the screw 7, the right end 8 of which has a face shape
under the handle 9, and the left end 10 is located in the housing 1 and stretched relative to it by a
package of disc springs 11 through a thrust ball bearing 12. The housing 1 is connected which is
equal to the given stiffness

10

Fig. 9. Vices with differential screw transmission and electric drive

The housing 1 can be rotated 360° around the base 13 with a circular groove. Body 1 can be
rotated 360° in relation to the base 13 with a circular groove. It is possible to design shields such as
those containing fragile jaw 2 (Fig.10) made with load-bearing elements in the form of torsion
springs 4 at the joints with housing 1, which ensure the clearance A between the fragile jaw and the
housing (Fig.11), or made with loaded elements in the form of loaded bushings 5, which provide
clearance A between non-metallic sponge and the body (Fig.12).

There are different versions of the fixed sponge vise (Fig. 13).
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Fig. 10. Longitudinal section of a vise with a manual screw drive and an elastic fixed sponge

Fig. 11. Cross section of a fixed sponge with elastic elements in the form of disc springs at the
junction with the body (AA, Fig.10)
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Fig. 12. Cross section of a fixed sponge with elastic elements in the form of elastic split sleeves
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Fig. 13. Stationary sponge: a - in the form of a biconvex convex flat plate; 6 - with
transverse counter-cuts that form elastic hinges at the joints; B- with transverse incisions and a
longitudinal through groove, the length of which is greater than the distance between the joints; r -
with transverse incisions and a longitudinal through groove, the length of which is less than the
distance between the joints

The winch works in the following way. When wrapping the handle 9 (Fig. 10) wraps a
screw 7 against the non-handling nut 6 firmly fastened to the crank part 3 with sealing jaw 4 (hand
sponge), as a result of which the hand sponge comes closer to the scoring parts; the connection
between the body 1 and non-handling jaw 2 is made with a gap (Fig. 11), which is achieved by
means of loading elements in the form of tared springs, which allows to grind the workpiece to
obtain equilibrium of reduced stiffness of hand 4 and non-hand 2 jaws.

The vise (Fig. 14) consists of a housing 1 containing a fixed sponge 2, a movable sponge 3
and a moving mechanism equipped with a manual or mechanized drive, connected to them pads 4,
in the cavities of which are closed elastic shells 5 filled with movable bulk or fluid (Fig. 15). The
manual movement mechanism is made in the form of a nut 6 rigidly connected to a movable
sponge, such as a pin (not shown in Fig. 15), and the screw 7, the left end 8 has a face shape under
the handle 9, and the right end 10 is located in the housing 1, stretched relative to it by a package of
disc springs 11 through a thrust ball bearing 12. Overlays 4 are connected to a fixed sponge 2 and a
movable sponge 3 by means of screws 13 (Fig. 5.8) through holes a (Fig. 16). Closed elastic shells
5 are made in the form of a capsule filled with bulk or fluid, the right end 14 of which is inserted
into hole b, and the left end 15 is inserted nipple 16, which is inserted into the groove c and fixed by
the cap nut 17 (Fig. 15). prevents leakage of the substance from the capsule.

The operating principle is as follows. The jaw 3 is in the rightmost position in the
unbreakable condition (fig. 14). When wrapping the handle 9, screw 7 is wrapped against the non-
handle nut 6 rigidly fastened in the hand part 3 (hand sponge), As a result, rubbing jaw 3 moves on
the side of the sponge 2 and meshes with the part 18, 19 deforming changing its shape in
accordance with the shape of the meshing part (Fig. 17 1 18). The housing 1 can be rotated 360° in
relation to the base 20 with a circular groove.



139

A/
T I AN -

Fig. 14. Longitudinal section of a vise with overlays in cavities of which elastic covers are
placed

A-A

Plan+a Cunyue cepegosuue

N /:LB
2T \e
=

Fig. 16. Overlay of sponges with a cavity for placement of elastic covers, openings for fixing of
covers in overlays and openings for connection of overlays with sponges
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Fig. 17. Cross section BB, fig. 15, with deformed elastic shells when clamping a part with a
spherical surface
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Fig. 18. Longitudinal section BB, fig. 15, with deformed shells when clamping two shaped
parts

A review of earlier research suggests the following [3,10,18,19,28]:

1.Two kinematic shafts are already used in practice, e.g. with differential helical gears. In
these designs, the first kinematic shaft is designed for selecting the gap between the workpiece and
jaw by means of manual or mechanical drive, and as the second kinematic shaft, hydraulics and
electromechanical converters are used. But until now there is no theoretical basis for the
construction of flatter and machine levitation, which is based on the genetic and morphological
approach.

2.Earlier studies have been carried out on the strength and stiffness characteristics of
machine lechats, as well as on the use of plain and bulk media in the filling elements, but there is no
unified methodological approach to the design of unversatile lechats.

In order to search and predict new lech solutions, a morphological model was developed,
which is given only in the form of morphological multiplication - complete morphological matrix
(rather than tables) [9] M= Mus X Mur X Mae X Mos, 1€ Mus, Mse, Mse, Mos - according to the
matrix, which is used for PD (feature 1), PT converter (feature 2), PD elements (feature 3),
execution (4), type of maintenance (5), PD object (feature 6) and form (7).

2.1
%% %% 3.1 i‘% 5.1
U3l ool B2 35 52| 61 74
M= 13| Al5E|A |33 43 53 /\|6.2 7.2|
15| |26 2‘5‘ sc 54 le3 73
Lel |27] 135 4¢ 55
2.8

This gives the total number of solution variants Niomr =6 X 8 X 5 X 6 X 5 x 5 x 3 x 3 = 64800.
To reduce the search field and to provide a convenient representation of the model, a matrix with a
significant reduction of solution variants to N is suggested'mmr =2 x5x 2Xx 6 x 3x 1 x2 =720

21 | 4
M= |11 A 2 43 2 A6l |7
o2l 32 44 Lol I72
' 45
2.

.6
For manual I13, which is used mainly in flux-cutters (alternative 1.1) and electromechanical
PP, which is used in machine flux-cutters (alternative 1.2) with a rozpowied gvint PT (alternative
2.5) Write down morphological multiplication tuples in the form of morphological formulas
(combination of alternatives of each feature) for PP of correct shape (alternative 7.1) X1 - X8 and
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complex shape of "knuckle pin of automobile steering link" type (alternative 7.2) X9 , X10 (Fig.

19):
X1=(1.1) - (2.5) - (3.1-4.1-5.1) — (6.1) — (7.1) — nos.
X2=(11)-(25)-(3.1-4.2-5.1)—-(6.1) — (7.1) — mos.
X3=(1.1) - (2.5) - (3.2—4.1-5.1) — (6.1) — (7.1) — mos.
X4=(1.1)—(25)-(3.2—-4.2-5.1) - (6.1) — (7.1) — mos.
Xs=(11)-(25)-(3.3-4.1-5.1)—(6.1) — (7.1) — mo3.
Xe=(1.1)-(25)-(3.3-4.2-5.1)-(6.1) — (7.1) —mo3. ¢
X7=(11)-(25)-(3.3-4.1-53)—(6.1) — (7.1) — mo3. x
Xg=(1.1)-(2.5)-(3.3-4.2-5.3) - (6.1) — (7.1) — mo3. 3
Xo=(11)-(25)-(3.3-4.1-52)—(6.1) — (7.2) —mo3. i
X10=(11)-(25)-(3.3-4.1-53)—(6.1) - (7.2) —no3. ¥
Note: Bold indicates alternatives that differ from option X1.
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Fig.19. Options for clamping objects of correct (a-c) and complex (i, k) shape

Key findings:

1. Single-strand and machine winches are used extensively in mechanical production and for
everyday use. However, their functional possibilities are limited by the fact that most of them are
used for grinding cylindrical objects (parts) and objects with flat, parallel sides.

2. In the mechanical production, food and beverage industry and repair work in the
agricultural and industrial sector, there is the question of grinding spherical, wedge, tapered and
irregularly shaped objects.

3. Various scientists and companies are working on the development of such devices, but the
scientific and technological task has not yet been solved and requires additional research, which
determines its relevance.

4. For the first time the authors have proposed a morphological multiplicity of universal
lechata with alternatives of new features of the state, type of formation and ruchomosti of filling

elements, as well as created conditions for the synthesis of universal lechata using theories of
fractals and topological spaces.
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Legal sciences

O KOHCTUTYIHMOHHOM CYJE PECIIYBJIMKN MOJIIOBA
N HEOBXOIUMOCTHU PEBU3UU ITPABOBOI'O PEXKUMA EI'O AEATEJIBHOCTH

Kyuyk Banepmuii
JIOKTOp TpaBa, npenoaasarenas BY3a

AnHoTanus. 29 utons 2022 roga ucnoaHuTcs 28 net co aus npunatus Koncturyuu PM u
COOTBETCTBEHHO 27 jeT ¢ Havaisa padoTel KOHCTUTYIIMOHHOTO Cyla, KOTOPBIA ObLI co3maH 23
despans 1995r. 3a 310 BpeMsi JaHHBIM TOCYIApPCTBEHHBIM MHCTUTYTOM HAKOIUICH OIpEaesICHHBIN
OTIBIT U CPOPMUPOBAHA COOTBETCTBYIOIIAS [TPaBOBAs MPaKkTHKa. BMecTe ¢ Tem, 3a 3T0 BpeMs UMeu
MECTO HEMajio€ KOJIMYECTBO KOHCTUTYIIMOHHBIX KpHU3HCOB. B ompeneneHHON Mepe, MOXKHO
TOBOPUTH O TOM, YTO B HEKOTOpbIX ciaydasx KC cam cnpoBOIMpoBai 3TH KPU3HCHI, XOTSI B MHBIX
CIIydasix KpU3HCHl OBLIU CBsI3aHBI ¢ IIpo0ieMaMu B 3aKOHOaTeNNbCTBE. Mccnenys aestenbHocTh KC,
aBTOpP BBIBOJUT KOHKPETHBIE MPEAJIOKEHUS MO YIYUIICHHI0 KOHCTUTYIIMOHHOTO MPaBOCYAHS B
MounoBe, 1 000CHOBBIBACT HMITIEPATHB KOHCTUTYIIHOHHOW peOPMBI B PECITYOIIHKE.

Kurouesble ciioBa: KoHCTUTYIUS, KOHCTUTYIIMOHHBIH ¢y, pedopma.

Abstract. July 29, 2022 will marks 28 years since the adoption of the Constitution of the
Republic of Moldova and, accordingly, 27 years since the start of the work of the Constitutional
Court, which was established on February 23, 1995. During this time, this state institution has
accumulated certain experience and formed a specific jurisprudential practice. At the same time,
during this time there have been a considerable number of constitutional crises. To a certain extent,
it can be said that in some cases the Constitutional Court itself provoked these crises, although in
other cases the crises were associated with problems in the legislation. Exploring the activities of
the Constitutional Court, the author makes specific proposals for improving the constitutional
justice in Moldova, and substantiates the imperative of constitutional reform in the republic.

Keywords: Constitution, constitutional court, reform.

O coznanuu B MosajgoBe Koncrurynuonnoro Cyaa

KOHCTUTYIIMOHHBIT ~ cyn — sBIsIeTCA €IMHCTBEHHBIM  IIPAaBOBBIM  HMHCTUTYTOM
KOHCTUTYLIMOHHOW IOpUCIMKIMK B MonaaBuu, rapaHT KOHCTUTyIMH M CTOSIIMN Ha CTpaxe
OCHOBHOTO0 3aKoHa Pecybnuku Mosnjosa.

CymiecTBoBaHNE KOHCTUTYLMOHHOIO npasocyoust, 0€3yCIIOBHO OINpPaBAaHO, TOCKOJIbKY OHO
HE00XO0AMMO HCKIIOUUTENIBHO B LESIX 3alUThl KOHCTUTYLIMOHHOTO CTPOsi B CTpaHe, MPUHIUIIOB
IIPaBOBOI0 TOCYIapCcTBa U COOJIIOICHHS MPaB YEJIOBEKa M OCHOBHBIX CBOOO TPaXk/laH.

XoT4 B mocieqHee BpeMs BCe Yallle pas3JaloTcs ToJioca, paTyroliue 0 Oecroe3HOCTH s
MoJ1aBuu TaKOro roCyIapCTBEHHOTO HHCTUTYTa Kak KoHncturynnonnsiit cyn (6 oanvretiwem KC),
yTBEp)KIaloIue, YTO MOJb3bl OT He€ OOlIecTBY HOJb, 3aTo Imyma MHoro [l1]. Ilputom uto B
OTIpe/IeNIEHHBIX Kpyrax c(pOopMHpPOBaIOCh YCTOMUMBOE OOLECTBEHHOE MHEHHE O TOM, YTO 3a BCE
roibl HE3aBHUCUMOCTH, LeNbIi psija rocynapcTBeHHbIX MHCTUTYTOB (KC, AnBokar Hapoxa u ap.),
BIIOJIHE JI0OKA3aj CBOI HEHaJ00HOCTh, M Jake BPEAHOCTh B JIEJ€ YCTAHOBIIEHHS MOJIJIAaBCKON
rOCYJapCTBEHHOCTH - JIEMOKPATUYECKOH, MPaBOBOM U T.1.. SIKOOBI 3TM MHCTUTYTHI, CIyX,aT MOPOH
Oyradopueii Ha (oHEe MOPUANYECKOTO HHUTUIN3MA, JIOMHUHUPYIOIIMX BHEIIHUX HHTEPECOB U
IpaBoOBOro Oecrpeena.

Takoe MHEeHHE, MBI JJOJKHBI IPU3HATH, UMEET MPaBO Ha *U3Hb. OHO I71e-T0 000CHOBAHHOE,
B TOM YHCJIE€ MO OTHOIIEHHWIO K ONpEAENCHHbIM (pakTaM, Ha 4TO YOEIUTEIbHO YKa3bIBaeT Ka3yc
yuactuss KC B mombiTke y3ypmauuu Biactu B crpaHe B 2019r. [2]. Takxke, B Hay4HOM cpeze
UMEIOTCS HEeMalo HCCIIeoBaHMM Ha gaHHyo Temy [3]. IloaTomy, HEOOXOIMMO OTMETUTh
HECKOJIbKO B@XKHBIX OOCTOSITENIbCTB, KOTOpbIE OOBACHSAIOT HE TOJBKO HalMyue, HO U
HE0O0XOAUMOCTh TAKOM CTPYKTYpHOW OpraHM3allii BJIACTU B CTpaHe, JJIS TOTO YTOOBI MPaBOBOE
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1oJie CTpaHbl OBLJIO OCHOBAHO CTPOTO Ha BEPXOBEHCTBE I'YMAHHOTO M CHPABEIJIMBOTO 3aKOHA, HE
Hapymarwouero KoHCTUTYHIO M1 KOHCTUTYLIMOHHBIE HOPMBI U [IEHHOCTH.

AD initio, moguepkHeM YTO HAa caMOM Jiejie, MPOIICAIINE TOJbl YOCIUTEIbHO IMOKa3alH,
HACKOJIbKO TpaBUJIBHBIM K OOOCHOBaHHBIM ObLIO perieHue o0 yupexaeHun B Momgose
Koncruryumonnoro Cyna, xotopbiii mocine npusstus Koncturynum PecnyGnuku Monjgosa B
1994r., 3amenun co6oii KomHTEeT KOHCTUTYIIMOHHOTO HAaI30pa, YYPEXKJACHHBIM COTJIACHO
3akoHo1aTenbCcTBY CCCP 0 KOHCTUTYIMOHHOM HAaJ30pe, M MPEKPATUBIIMM CBOE CYIIECTBOBAHHUE
nocye npunsatus [lapimamerrom Momaossr 27 aBrycra 1991 r. Jleknapanuu o He3aBUCUMOCTH [4].

[To ucreuenuro 27 ner, MOKHO yTBepxkaaTh, 4To AesarenpHocTh KC crocoOcTBOBana
YKPEIUICHUI0 JE€MOKpaTUM W 3aKOHHOCTM B CTpaHE, IIOJIOKMB Hayajlo HalHWOHAJIbHOU
KOHCTUTYIITMOHHON FOCTUIIMM W MOJJABCKOM KOHCTHTYIIMOHHOW JeMokpatuu. Benp mobas
JEMOKpAaTHUsl JIOJDKHA MCXOJIUTh M3 KOHCTUTYLIMOHHBIX HOPM, M OHa JOJDKHA OBITh Oa3upoBaHa
UCKIIIOUnTENbHO Ha KoHcTUTYy1IMY.

Takxe HYKHO OTMETUTh, 4uTO ¢ nosiBieHueM KC, ObUT co3maH HE TOJBKO JEHCTBEHHBIH
MexaHu3M 3amuTel  KoHcrurymuu PM, HO 1o cyru, BhoepBele B MoOaoBe INOsABWICA
rOCy/IapCTBEHHBI MPABOBOM OpraH, CHOCOOHBIH HAa OCHOBE OCHOBHOTO 3aKOHA CTpaHbI,
OTrpaHUYMBATh U 3aKOHOJATEJIbHYIO, U HMCIOJIHUTEIbHYI0, U Cy/leOHYI0 BETBU T'OCYJapCTBEHHOMN
BIacTH. B 3TOM ke KOHTEKCTe, OTMETUM, 4TO mojayac ¢ oaHoi croponsl KC crnocobeH TBepao
YCMUPSTH MOJUTHKOB aNeJUTHPYIONINX K MOJUTHYECKON IeTIeCO00Pa3HOCTH, a C JPYroil CTOPOHBI,
MOABECTH TMOJ 3aKOHOM HWJIM KakKOW-TO €ro 4YacTH, TBEPAYD M IKUPHYH TOUKY
HEKOHCTUTYL[UOHHOCTH.

VIMEeHHO B Cuiy BBIIIECKA3aHHOTO, cUMTaeM, 4to cymectBoBaHnue KC 310 u ecth TOT
OTPAaHUYUTENIbHBII KOHCTUTYLIHOHHBIH MEXaHHU3M B IIPAaBOBOM TI'OCYJApCTBE, YCTAHABIMBAIOLIUN
KOHCTUTYLIMOHHBIM HAJA30p U KOHTPOJIb 33 TOCYIapCTBEHHOMN BiacTH. [loaToMy, 1aHHBINA TIPaBOBOM
WHCTUTYT SBJISIETCS HE TOJBKO BAXKHBIM (DAaKTOPOM, HO U CACPKHUBAOIIEC-PETYIUPYIOIIUM
MPaBOOOPA3YIONIMM KOMIIOHEHTOM, KacaTelbHO KaK 3aKOHOAATEIbHBIX OCHOB CTpPAHBI, TaK U HUX
MIOHMMAaHHUs, HO U CTaHAAPTHOT0, KOHCTUTYLIMOHHOrO npuMeHeHus. Takum oOpazom, KC nomxen
CTOATh Ha cTpaxe KoHcTUTynMu, 3amuinas mnpaBa U CBOOOMBI TpakIaH, aKTUBHO Y4acTBYS B
CO3/IaHUHU U YKPEIUIEHUH MPaBOBOro (yHIaMEHTa rocyapcTBa.

Bropoe 06cTosITenbCTBO, KOTOPOE XOTENOCh Obl MOJUYEPKHYTh, KacaeTcs HE3aBHCUMOCTH
KC. Kak nporucano B jeicTByroieM 3akoHoaatensctse [5], KC momkeH pemaTrh UCKITIOUUTEIEHO
Bonpockl npaBa. imenno g storo B KC obpammatorcst cyObekThl 001a/1atoye TaKUM MPaBoM,
JUId yla)kKMBaHUS KOH(QUIMKTOB B NyOJIMYHON cdepe, B TOM UHCIE MEXIYy BETBSIMHU/OpraHamMu
BJIACTH, JUI1 YCTPAaHEHUs MpoOJieM IMPaBOBOTO M MOJUTUYECKOTO XapakTepa, HCKIIOYUTEIHHO
MIPaBOBBIMU CpeACTBaMH, W B mpaBoBoil Qopme. Otmerum, uro pemenus KC sBastorcs
OKOHYAaTeJIbHBIMU, BCTYNA0 B CHJIy B MOMEHT UX OTJIallleHHs, U 00XalloBaHUIO He mojyiexar. U mo
ucTedyeHuto 27 JeT, yBEpEeHHO MOXHO yTBepkaaTh, yto KC Ha nene 1qoka3an BO3MOXKHOCTh
CYLIECTBOBAHMSI HE3AaBUCHUMOIO CyJa, OCHOBAaHHOIO TOJBKO HAa 3aKOHE KOHCTUTYLIMOHHOTO
CYJOTIPOM3BOJICTBA, KOTOPBIM BBICOKO MOJHSUI IJIAHKY CyAelckol paboTel —uisl cyaei oOiei
IOPUCIUKIUK. B CBs3u ¢ 3THM, XOTeIoCh 0CO00 OTMETHTh 3HAMEHaTeNbHbIM ciyudait 2009r. ¢
BO3BpaTOM IIIBEWIIAPCKUX 30JIOTHIX YacoB, IOAAPEHHBIX mpe3uaeHToM Pecnybnuku Monaosa
cyabsim KC, B 3HaK «ocoboro yBaxkeHus» [6].

BcenenctBue Bcero BelenepeyuciaeHHoro, cerogns B Jjumne KC Mbl mmMeeM NpaBOBOM
MHCTPYMEHT,  CIIOCOOHBIM  JEMCTBEHHO  3aIlMIIaTh  YCTaHOBiIEHHBIH  KoHcTutynmein
JEMOKPATUYECKHil cTpor. M B 3TOM CBSI3M HENb3d HE OTMETUTH, YTO B Julle KOHCTUTYIIMOHHOTO
Cyna wumeercs J0CTaToyHO 3(PQEKTUBHBIM NPAaBOBOM HHCTPYMEHT, HUMEIOIIUN  CBOM
«HETIOBTOPUMBIN T'0JIOC» B 0OIIEM XOpe BBICHIMX IOCYAAPCTBEHHBIX OpraHOB BiacTu PecnyOnuku
Monnoga.

IIpo koHcTUTYHHMOHHBIE KpU3UChI B PecniyOoiuke MousioBa

CeronHsi OYEBUAHO, YTO BCE OCHOBHBIE MOJIHOMOUMS, KoTopbiMu HazaeneH KC, okaszanuck
BocTpeOoBaHHBIMU. U B 3TOM KOHTeKkcTe, oTMeTuM, yTo KC He M0IKeH MOAMEHATh Apyrue
BJIACTHBIE OpraHbl M BTOPraTbCsi B HUX KOMIIETEHIMIO, TOCKOJBbKY y HEro CBO€ YETKOE U
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ONPENIEJICHHOE MECTO B CHUCTEME OpPraHOB T'OCYAApPCTBEHHOW BilacTU. Bmecre ¢ TeM, ¢ apyrou
ctopoHbl, KC cBOMMHM NpaBOBBIMH PEIICHUSMH MOKET NPSIMO BIMATh HAa UX JEATEIbHOCTh. U
UMeHHO B 3ToM cMmbiciae, KC camas Bbicokas croenuMalu3upoBaHHasl cyaeOHas HHCTaHIUS B
MOJIJaBCKOM TOCYyIapCTBEe, KaKUM Ha CaMOM JieJie M JOJDKEH OBIThb OpraH KOHCTHTYIHOHHOTO
IIpaBOCY NS

KoneuHo, nMHUS pa3BUTHSI 3TOrO Ba)KHEHIIETo CyAeOHOro MHCTUTYTa He Obljla HUKOIIa
IpsAMOM M NPOCTOM. MOKHO KOHCTAaTUpPOBaTh, YTO €r0 HE pPa3 IbITAIMCh MCIOIb30BATH Kak
MHCTPYMEHT Ha apeHe MOJUTHYECKON OOpbObl, U HAJAO MpHU3HATh, YTO 3TO HE Pa3 yJaBaloCh, B
O0COOCHHOCTH B TEPBBIA MepuoJ 3axBadeHHOro rocymapctBa (2013-2019), korma KC aktuBHO
y4acTBOBaJ W NPUHHMMAJl SIBHbIE HEKOHCTHTYIMOHHBIC pelieHus [/], 0 4eM B CcBoe BpeMms
BBICKA3aJIUCh KaK HAI[MOHAJIbHbIE MHCTUTYTBI M JKCIEPTHI, TAK U MEXAYHapOIHbIE CTPYKTYPhl U
cnienuanucthl pasa [8]. O0 sToM rimacur u 3akimoucHne Benermanckoi komuccuu 2019r. koTopas
IIPOBEJS MEXKAYHAPOIHYIO IKCIEPTHYIO OLEHKY HeKOoTophlx pemeHuil KC, 4eTko KoHCTaTupoBai
yto B mepuox ¢ 7 mo 8 wuroHa 2019r. He Obwio ycinoBmid st pocmycka [lapnamenra, a
KOHCTUTYLMOHHBIE CYJIbU HApyIIWIN KaK COOCTBEHHBIC MPOLEAYPHl, TaK M NPUHIMII PABEHCTBA
CTOPOH B YCIJIOBUSIX OCTPOrO MOJIUTHYECKOro kpusuca. Kcratu, uMeHHo nosromy, 26 utons 2019r.,
Bech coctaB KC mojan B OTCTaBKy.

K coxaneHuto, mpuxoguTcsi KOHCTaTUPOBAaTh TO, YTO B MOJJ0BE W Jajee MOCie10Baln
KOHCTUTYLMOHHBIE KPU3UCHI, KOTOPBIE YAAPWJIM U IO BBICIIUM YUYPEKICHUSIM CTPaHbl, HO U IO
npaBoBoMy UMKy KC. B 3Ty KaTeropuio MoKHO BKIIFOUUTH IMPOBOJUMbBIE MyOIUYHBIE KOHKYPCHI
[Tapnamentom, IlpaBurensctBoM u Beicium CoBetom Maructparypsl, B TOM YHCIE JUIsS
OTIpeIeNICHUs JTYYIIUX MPETEHJACHTOB Ha BakaHTHBIE MokHOCTH B KC, B X0Je KOTOPBIX HE ObLIU
COOJIIOJICHB COOCTBEHHBIE NPUHATHIC DETJIAMEHTBl M pemeHus. TakuM o0pa3oMm, B COCTaB
HoBoHazHaueHHOro KC, ObuTu yTBEp:KIEHBI Kak JeHCTBylomue naenyrarbl llapiamenta, Tak u
rpaX<J1aHe KOTOpbIE€ B XOJ€ IMPOXOKICHUS KOHKypca HaOWpald HU3KUI YPOBEHb OLIEHOK, WJIU
SBIISJIUCh IOPUAMYECKUMU TPEACTABUTENSIMU IOJUTUYECKUX TMapTUH, OyIydyd B CHHCKaxX
KaHJUJAaTOB B JEIyTaThl.

Hanee, nocie HazHaueHuss HoBoro coctaBa KC, mocnepoBan kpusuc u B camom KC, rue
4JIeHbl cy/ia n30paB cliepBa CBOETO IMpejaceaaTels, B MOCIEAYIOUIEM CO CKaHIaIOM CMECTHIIM €ro,
JIONIYCTUB HapyLIEHHE COOTBETCTBYIOIIETO 3aKOHOJATENbCTBA M JOIYCKas HapyLIEHUs 3aKOHHBIX
npoueayp [9]. Drto, Ha Haml B3MNIAJ, MOJOPBAIO AaBTOPUTET CyHa, MOPOJUB COMHEHHS B €ro
00BEKTUBHOCTH, HETIPEJIB3STOCTU U MOJIUTHYECKON HEAaHTa)KHPOBAHHOCTH.

[Tocne »Toro mocnenoBan U MOJUTUYECKHH KpPU3UC, CBA3aHHBIA C MPOOJIEMHBIM
BBIIBIDKEHUEM NIpe3uAeHTOM PM kaHauaaTypsl Ha JOKHOCTH NPEMbEp-MHHHMCTpa. Tak JaHHOE
BbIBIDKEHUE, 3aBepurwiock 15 ampens 2021r pemennem KC pazpematomuii  [IpesuneHty
pacnyctuth Ilapnamenrt. I[Ipy Tom, urto pocnyck IlapnameHTa nMen MecTo INpU HaIU4He
nenyraTckoro OospimHCTBa B [lapinamente, uto crano ouepenHbiM BeizoBoM aiist KC.

Bcenencrue paspasusiierocs kpusuca (yxe ¢ ydactuem camoro KC), 23 ampens 2021r.
[Tapnament mnpunsin IlocranoBnenue "06  ymeepowcoenuu  /leknapayuu 0  npusHaHuu
Konemumyyuonnozo cyoa zaxeauennvimy [10], ykaszas, o HenpusHanuu pemieanss KC u otcyTcTBre
OOCTOSITENBCTB JUISL pOCIlycka TMapiaMeHTa. Belpaxkas BoTryM HenoBepus cyapsiM KC,
3aKOHOJATEIbHBIN OpraH B ATOT XK€ J€Hb OTMEHWJ CBOE€ )K€ IocTaHoBjieHue oT 16 aBrycra 2019
roja o Ha3HayeHuu ogHoro u3 cyaei KC, HazHauuB Ha ero MecTo JIpyroro cyabto. Takum o6pazom,
JOKyMEHTaJIbHO Obl1a ohopmiieHa cieayromias KoHQIUKTHAs nmo3uims — [lapaaMeHT npoTuB panee
HazHauyeHHOro uMm KC.

JanHas xoH(poHTaIMoHHas (a3a OnaromnonydHo paspemmiack 28 anpens [11], korma KC
CBOMM pEIlIEHHEM OTMEHMJI BBILIEyKa3aHHOE IMocTaHoBjieHHe [lapiameHTa O BBEIEHUU B CTpaHE
YpEe3BbIUAITHOTO TMOJIOKEHUS B CBSI3U C BBICOKMM YpPOBHEM 3a00JieBaHMI KOpOHABUpPYCOM. JTO, B
CBOIO ouepenp, no3posmio llpesmaenty PM nmoammcare ykaz O pOCIyCKE 3aKOHOJATEIBHOIO
opraHa W Ha3HAYUTh [JaTy JOCPOYHBIX BBHIOOPOB, C €IMHCTBEHHOM LENbI0 — U3MEHHUTH
MOJINTUYECKYI0 apXMUTEKTYpy COCTaBa IMapjlaMeHTa, W c(opMHpOBaTH HOBOE MapiaMEHTCKOE
OOJIBIIIMHCTBO.
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B cBsi3u ¢ 3THM, HaI0 OTMETHUTH, UTO MOJIJABCKUHM MapiiaMeHT noguuHwics peueHuto KC,
MIPOJIEMOHCTPUPOBAB 3aKOHOIOCITYIIAaHUE, JIOSTIBHOCTh 1 KOHCTUTYLIHOHHYIO ITPUBEPKEHHOCTD.

Crnenyroumii TpoiCHHBIN KOHCTUTYIIMOHHBIN KPU3UC, OBUT CBSI3aH ¢ HATMYHEM KOH(IIMKTA
uatepecoB B KC npu ucnionnenunn cyapamu KC cBoux momnomountii [12]. B ¢Bsi3u ¢ 3TUM OTMETHM,
yto KC orkazancs coTpyaHHYaTh C TOCYAAapCTBEHHBIM  KOHTPOJIMPYIOUIUM  OPraHOM
CHeIHATM3UPOBAHHBINA HA KOHTPOJIE KOH(DINKTAa HHTEPECOB FOCCIYX AWMU, TOTOMY KaK MOCYUTAI
YTO 3TO SBJIAETCS IMOKyIIEHMEM Ha He3aBUCUMOCTh KC M BHEUIHMM BMEHIATEIHCTBOM B €O
KOHCTUTYLIMOHHYIO Iopucaukiuio. OnHako, MO JEUCTBYIOIIEMY 3akKoHoAaTenbcTBy PM, Bce
rocciyxaiiue, B ToM unciie u cyapbu KC, 00s3aHbl AeKIapUpOBaTh CBOE€ MMYIIECTBO U JIMYHBIC
MHTEPECHI, TaK KaK B JAHHOM cily4ae UMEHHO mnoseneHue cyapu KC n0IDKHO CilyKUTh TPUMEPOM
JUIsL BCEX JPYTHX BBICOKOIMOCTABICHHBIX YMHOBHUKOB, HO U COOTBETCTBEHHO ISl BCEX TpaxkaaH
crpanbl. OgHako, cBouM BosoHTapucTckuM pernenneM [13], KC nmpusHan HEKOHCTHUTYIIMOHHBIM
COOTBETCTBYIOIIEE MOJIOKCHUE 3aKOHOJATENIbCTBA, yCTaHABIUBAIOIICE /ISl Cyled 00s3aTeIbCTBO
MPUHUMATh pelieHusi 0e3 Halduuus KOH(IMKTOB MHTEPECOB, pa3pellidB TakKuM 00pazoM JaHHOE
MIPOTUBOCTOSIHUE, HAPYIIMB OCHOBOIOJATAOMINK TpUHIMN TpaBocyauss «HUKTO He MOXKeT ObITh
CyIbeil B COOCTBEHHOM JIeIIe».

Bceneacreue Bcero BhIIEONMCAHHOTO, MOKHO KOHCTaTUPOBATh, CICAYIOIICE.

1. KC, 3anumas ocoboe MeCTO B CHCT€ME T'OCYIapCTBEHHBIX OpPraHOB, O(PHUIMAIBLHO HE
y4acTByeT B (POPMUPOBAHMUU TOCYIAPCTBEHHBIX OPraHOB, HE JOJDKHO BMEIIMBAThCA B UX
MIOJIHOMOYHS ¥ HE TIOIYMHSAETCA UM, OJJHAKO MOCPEICTBOM CBOUX PELIECHUM, CYJl MOXKET JI€HCTBEHHO
BIIMATH HA UX JACSATEIHHOCTbD.

2. KC, B KauecTBe aKTUBHOW CTOpPOHBI, YYacTBOBaJ B HMEIOIIME MECTO B CTpaHe
KOHCTUTYIIUOHHBIE W TIOJMTHYECKUE KPHU3HCHI, KOTOPHIC HAa HaIl B3TJISA, ObUIM CreHEPHPOBAHBI
OCTPBIMU Y3KOHOMUYECKUMU U MTOJIUTHYECKUMU TPUUUHAMM.

3. KC nomkeH oco3HaTh, 4YTO HEPUKOCHOBEHHOCTD HE SIBJISICTCS] TUYHOU MPUBHIIETHEH, OHA
HOCHUT MYOJIWYHO-TIPABOBOM XapakTep, MOAYUHSACH OOLIEeMy M CHEIHAIbHOMY JIEHCTBYIOIIEMY
3aKOHOJIaTEJIbCTBY CTPAHBI.

4. Beicuive opranbl roCyJapCTBEHHOW BJIACTU B CUJIy OTCYTCTBUS 3aKOHHBIX MPOLIEYp, HE
COONMIOIalOT W HE MOTYT pealn30BaTh OJWH W3 OCHOBOIOJATAMOIIMX KOHCTHTYIIHMOHHBIX
MPUHLUIIOB: «HU OJIMH 3aKOH WM WHOW MPaBOBOM akT, MNPOTHUBOPEYAIINI MOJOKEHUAM
KoncTutynuu, He ©MEET IOpUINYECKON CHITBDY.

5. Umumxy KoHCcTUTYyIMOHHOTO cyna ObLT HaHECeH OTPOMHBIA M CYIIECTBEHHBIN yiiepo.
Ceronnsi, B 00IIECTBEHHOM CO3HaHHUE rpaxjaaH, penyranus KC kak HE3aBUCUMOTO aBTOPUTETHOTO
rOCy/IapCTBEHHOTO OpraHa, COOMIOJAIONIET0 TMPUHIUI HEBMENIATENIbCTBA B IMOJHUTUKY U
HaxOJISIIET0Cs BHE MOJIUTUYECKOTO OIS - CKOMIIPOMETUPOBAHA.

N »o5tu  BBIBOABI OOOCHOBaHBI TE€M, YTO KOHTPONIb COOTBeTcTBHS KoHcTUTyIMU
3aKOHOJIATEeNbHBIX W TMPABOBBIX HOPM - 3TO OE3YCJIOBHO MPAaBUIIBHBIM, JIEMOKpPATHYHBIA U
JIeraJIbHbIN MOAXO0J K CTPOUTEIBCTBY COBPEMEHHOIO NMPABOBOI'0 FOCYapCTBa.

3akon Hanenser KC HeMalbIMU MOJTHOMOYHSMH, B TOM YHCJIE Y4acTBOBAaTh B KayeCTBE
BBICIIIETO apOWTpa BO3MOXKHBIX TOJUTHUECKHUX pasHormacuil. M ecnm yuuthiBath, uto KC —
He3aBUCHUMOE, (PYHKIIMOHATBHOE U JOCTATOYHO XOPOIIO OCHAIICHHOE YUpexJACHHE, 00Jianaroliee
HEOOXOTMMBIMH YEJIOBEYECKUMHU U MaTepUaTbHBIMU PECypcaMu, B KOTOPOM CYIbU U COTPYIHUKH
MMEIOT  HAJJISKAIIYI0 TOATOTOBKY M  BBITIOJHSIIOT CBOM  OOS3aHHOCTH HA  BBICOKOM
npodeccCHOHATLHOM YPOBHE, MATOBEPOSITHO YTOOBI UMENHCH MPEANOCHUTKHA K ToMYy uT00bI KC ctan
0YaroM KOHCTUTYIIMOHHBIX KPU3HCOB.

Tem He MeHee, peauu YKa3bIBalOT HAa HEOOXOIAMMOCTh 3alIUTHTh He3aBUCUMOCTh KC ot
BO3JICUCTBUS CO CTOPOHBI MOJUTHUKOB. B 3TOM KOHTEKCTE, MOJYEPKHEM, UTO KaK KOHCTUTYITMOHHBIC
HOPMBI, TaK W 3aKOHOJIATENbHBIC TOJOXKEHHUS, KOTOpble O0ECIeYMBAIOT WX pealu3alliio Ha
MPaKTHUKE, JOJKHBI (POPMHUPOBATH TY JIETAIBHYIO CTE3[0, KOTOpas HE IMO3BOJUT HUKOMY (B TOM
yucie KC) HapymaTh OCHOBHOM 3akOH, NpecTylaTh uepe3 JCUCTBYIOIIEE HalMOHAIbHOE
3aKOHO/IATEIbCTBO.
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OpnHako, Tak Kak Ha JaHHBII MOMEHT CYILECTBYIOLIEE MOJIOXKEHHE BEIIEH yKa3bIBaeT Ha
Ka3ychl BechMa HeoObuHOW TpakToBKM KC HOpMm nelictByromeld KoHCTHUTYIMHM, BBICIIMM
rOCYJapCTBEHHBIM OpraHaM CTPaHbl HY)KHO 00Jiee OTBETCTBEHHO BBIIOIHATH BO3JIOKEHHBIE HA HUX
00s13aTeNIbCTBA, MPUIIOKHUB BCE YCHUIIMS Ui HEJOINYLICHUs KOH(JIUKTOB U KpU3HUCOB B MouijoBe.
WNHuaye, kak rOBOpUTCS, CTpaHa MOXKET HE EPEKUTH TAKYIO PaJ0CTh.

AKCHOMAaTUYHO OJHO - €CJIM B TOCYAApCTBE OTCYTCTBYET CYAECOHBIH KOHCTHUTYLIMOHHBIN
KOHTPOJIb, TO JaXe camas JEMOKpPaTHYeCKass KOHCTHUTYIHS C CaMbIM IIUPOKUM HAOOPOM IIpaB U
cBOOOJ TpakJaH IPO3UT OCTaThCsA TOJBKO Ha Oymare, a OOLIECTBO pPaHO MJIM MO3JHO HEMHHYEMO
CTOJIKHETCS CO 3JI0yNMOTPEOICHUSAMU HIYEM HE OTpaHUYEHHON BIIACTH.

W1 31ech HY)KHO MOAYEPKHYTh OJUH Ba)KHBIM JUI1 BCEX HAC MOMEHT HUCTHHBI, & UIMEHHO: B
MonnoBe ciaoxunach IpaBoBas KyTyMma, IIpM KOTOPOW BCE OpraHbl BJIacTU U BCE JOKHOCTHBIE
JMLA, OpU3HAIOT o0s3aTenbHOCTh pemennii KC, naxe B Tom ciyyae, korjga oHo cnopHoe. Ho ato
BaXKHEIIlIee YCIOBUE KOHCTUTYLIMOHHOIO IPaBOBOro rocynapcra. Ilpu orcyrcTBUs TakoBOro,
IIPaBOBOM OecIipeiesl HEMUHYEM, a 3HAYUT CTAHOBATCSI HEMUHYEMBIMU M KPU3HUCHI.

O Hen30eKHOCTH KOHCTUTYIIHOHHOM pedopMbI

CunbHasgs M He3aBUCUMas cyjaeOHas BJIACTb — O3TO YCJIOBME M 3aJlor Bepbl JIOJCH B
rocyJlapCcTBO, B CHPaBEIIMBOCTb. DTO U FapaHTHUs TPakJaHCKOIO MHpa, UICTUHHOI'O CTAHOBJICHUS
IPaXJAaHCKOrO OOLIeCTBa, M Pa3BUTHUS DSKOHOMHUKH, H T.H. Ho ceromns, noreHuuan
KOHCTUTYLIMOHHOIO IpaBocyus B PecniyOirke MosioBa, B OJHOM Mepe e11e HE PacKpbIT.

KC pemas cyrybo MOJWTHYECKHE  BOMPOCHl  IPABOBBIM  KOHCTHUTYLIMOHHBIM
WHCTPYMEHTApHEM, JOJDKEH OBITh BBIIIE MOJUTHYECKONW OOpHOBI, OH 00si3aH OBITH BHE MOJHUTHKH.
be3ycioBHO, KpaeyrojabHblil KaMeHb Beel AesrenbHocTH KC — ero He3aBUCUMOCTh: HE3aBUCUMOCTD
OT JApPYrHMX BETBEH BIACTH, HE3aBHCUMOCTh OT JaBJCHUS CpPEACTB MAacCOBOW WH(pOpMAIHH,
HE3aBUCHUMOCTb KaK BHYTPEHHsIsI CB0O00/1a IPABOBBIX YOEKICHUI.

B nocnennee Bpems, Bce yallle U yallle CJIbIIIHBI KPUTUYECKUE BBICKA3bIBAHUS U YIIPEKU OT
IIPaBOBE/IOB U 3KCIIEPTOB [0 KOHCTUTYLHHMOHHOMY IpaBy, o ToM, 4ro KC mpuHumaer peuieHue B
yrojy MOJUTHYECKON IeNiecoo0pa3HocTh. M eciii Takoro poja HapyIIeHUs Ha CaMOM JIelie UMEJIO0
MECTO ObITh, Ha Halll B3IJIsAJl, IMEHHO 3TOMY JIOJKHA OBITh IOCBALIEHAa KOHCTUTYLIMOHHAs pedopma
B PecriyOnmke Monzosa.

CrnenoBarenbHO, OCYIIECTBICHME  KOHCTUTYUMOHHOM topucaukumn KC  nomxHO
COJICHICTBOBATh YKPEIUIEHUIO M YCHJIEHHIO HAIlEro ToCyJIapcTBa, MOTOMY Kak TOCyAapCTBEHHas
BJIACTh JOJDKHA JICHCTBOBATh UCKIIIOYUTENBHO B paMKaX OCHOBHOI'O 3aKOHa, BO 0J1aro 3TOro camoro
rocynapcraa, obmecrsa u yenoeka. MimenHo tak nmoctrynan KC, korna HeoAHOKpaTHO 00sI3bIBal
PYKOBOIMTENEH TOCylapcTBa M BBICIIMX OpraHax TIoOCyJapcTBa INPUHUMAThb Mepbl Ui
B3aMMOJICHCTBUS, MOMCKAa KOMIIPOMHUCCOB WM NPHUHATHA KaKUX-TO PpELIEHHI/Mep COIJlacHO
Konctutynuu. OT™MeTuM, 4T0 UIMEHHO TaKOM MOAXOJ, MOBBIMIAET 10oBeEpUe Hapoaa Kk Konctutynnn
U TOCYJIapCTBY, IOJHUMAET €r0 PABOCO3HAHUE U KYJIBTYPY.

B TO ke Bpems MBI COrJacHbl ¢ MHEHHEM psJia YYEHBIX, KOTOPBIE CUHUTAIOT, YTO CHCTEMA
KOHCTUTYLMOHHOTO TPABOCYAMSI MOKET 3(P(PEKTUBHO M MOJHOLEHHO (PYyHKIMOHHPOBATH TOJBKO
IpU HAJIMYUU ONPEAETICHHBIX HEOOXOIUMBIX M JOCTATOYHBIX MPEANOCHUIOK, K KOTOPOMY MOXHO
OTHECTH:

— (YHKUMOHAJBbHYIO, HMHCTUTYLHMOHAJIBHYIO, OPraHU3AlMOHHYI0, MAaTepHabHYI0 U
COLIMAJIbHYIO HE3aBUCUMOCTh CYZ€OHOTO KOHCTUTYLIMOHHOTO KOHTPOJIS;

— TMOCJIE0OBATEIbHOCTh B KOHCTUTYLIMOHHOM OCYIIECTBJIEHUM IPUHIMNA DPa3AeIeHUS
BJIACTEH;

— aJEKBaTHOCTb M CONOCTaBUMOCTb OCHOBHBIX KOHCTHUTYLMOHHBIX IPHHLMIIOB U
COOTBETCTBYIOIIUX KOHCTUTYLIMOHHBIX MEXaHU3MOB OCYILIECTBICHHS rOCYJapCTBEHHOM BIIACTH;

— MPaBWIbHBIA U 0O00CHOBAaHHBIN BHIOOP 0OBEKTOB KOHCTUTYLIMOHHOTO KOHTPOJIS;

— Olpe/iesIeHNe ONTUMAIBHOTO Kpyra cyObeKTOB, UMeIoIIMX paBo oOpamieHus B KC;

— CUCTEMHBIH 110/1X0]] B o0ecrieueHNH (HyHKIIMOHATLHON TOJTHOLICHHOCTHU Cy/1€0HOM BIIaCTH;

— CTpoOroe COOJIIOJIEHUE MPOLECCyaJbHBIX W JIPYITMX HOPM KOHCTUTYIIMOHHOTO
3aKOHOJATEIIbCTBA;
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— HaJIMYME COOTBETCTBYIOIIETO YPOBHS JOBEpUS B OOIIECTBE IMYHO K KaKI0OMY cynbH, kK KC
B 00IIEM, U K €r0 JAeSITeIbHOCTH.

B koHe4yHOM HTOre, OTMETHM, YTO KOHCTHUTYIIHOHHOE IPaBOCYAUE COIMPSHKEHO C 0CO0O0M
OTBETCTBEHHOCTbHIO, MMOTOMY Kak mnpuHsAToe CyaoM pelieHue, BIHUsIeT Ha CyAbObl HE OJHOTO WU
HECKOJIbKUX JIIOJIe, a Ha CyIpObl IENbIX CJIOEB HACENeHHs, M JaXe Ha Bce OOLIeCTBO U
rocyJ1apcTBO B LEJIOM.
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Republicii Moldova pentru exercitarea obligatiei constitutionale de dizolvare a Parlamentului si de
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13. Hotararea Curtii Constitutionale — articolul 19 alin. (1) lit. €) din Legea nr. 317/1994 cu
privire la Curtea Constitutionald este neconstitutional. Prevederea respectiva stabilea cd “mandatul
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BinHuIpKHH Nep)kaBHUMA earorivHui yHiepcuret iMmeni Muxaiina KomroOuHcskoro,
M. Biaaung, Ykpaina

3 wMeroro edekTUBHOro (YHKIIIOHYBaHHS JAepxkaBHOI ciny:kOM B VYKpaiHi CTBOpeHa
BIJINIOBiTHA CHCTEMa YIPaBIIiHHS, IependadeHa MojokeHHsMHu cT. 12 3akony Ykpaiam «IIpo
nepxaBHy ciayx0y» (2015 p.) [6]. Hopmamu 3akony Ykpainu «IIpo nepxkaBny ciayx0y» (1993 p.)
[7] ve Oyno mependayeHo iCHYBaHHS TaKOi CUCTEMH, HATOMICTh €IMHUM OPTaHOM YIIPaBIiHHS Ha
Toi yac Oymo I'osoBHE ympaBiiHHS JIepkaBHOI ciy:x0u npu Kabineri MinictpiB Ykpainu (ct. 7)
[7]. He3Baxkarouu Ha Te, 1IJ0 HOBUM 3aKOH PO JepxkKaBHY ciayxk0y HabpaB ynHHocTi 3 01.05.2016 p.,
OKpeMi Horo crarti moTpeOyIOTh JOMOBHEHHS, 30KpeMa 1 po3aiul 3 «YTpaBiliHHS JAEp)KaBHOIO
CITy KOO0,

Hacamniepesn, HeoOXiHO po3moyaTy i3 Ha3BU I[bOTO PO3JILTY, OCKIJIBKU YIPABIATH MOXKHA
TEXHIKOI0, CHUCTEMOI0 Tolo. Binrak «YmpaBiaiHHS ep:KaBHOIO CIIY)K0010» y TOMY PO3YMIHHI SIK
BUKJaeHO Yy M. 1 cT. 1 mporo x 3akoHy [6]: «myOmiuHa, nmpodeciiiHa, TOTITUYHO HEylepeKeHa
JISUTBHICTD 13 MPAKTUYHOTO BUKOHAHHS 3aBJaHb 1 (YHKIIN Jep:kaBU», HEKOPEKTHO. Y 3B’SI3KY 3
IIUM TIPONOHYEMO 3MIHUTH Ha3BYy pO3JLTYy, HANpHUKIAJ Ha «YTPaBIiHHA CHCTEMOIO Jep KaBHOI
ciyk0n», «lHcTuTyLIiHE 3a0e3MeueHHs 1ep>KaBHOI CITYKOn».

IHCTUTYLIHOTO 3a0€3MeUeHHs IPEICTaBIISIOTh:

1) Kabiner MiHicTpiB Ykpainu;

2) neHTpaJIbHUN OpraH BUKOHABYOI BIIAH, 110 3a0e3neuye (OpMyBaHHS Ta peatizye
Jiep>KaBHY TMOJIITUKY Y cepi iepKaBHOI CITyKOH;

3) Kowmicis 3 muTaHb BUILIOTO KOPITYCY Aep KaBHOI CIy» OU Ta BIANOBIIHI KOHKYPCHI KOMICIf]

4) KepiBHUKH JepKaBHOI CIIyKOU;

5) cy0u ynpaBIiHHS IEPCOHATIOM.

VY NoN0KEeHHAX 1Li€] K CTaTTi 3a3HAYEHO PO CUCTEMY, L0 MOTpeOye HE JIUIIe OKPECcIeHHs 11
€JIEMEHTIB, aJie i B3a€EMO3B’A3KIB MK HUIMH B paMKax I[1JIOTO, METU Ta MicCii, BU3HAYE€HHS KEPIBHOTO
cy0’€eKkTa, NpUHANMHI Ha3By LIEHTPAILHOTO OpPraHy BUKOHABYOI BJaJH, CTaTyC JI0 pedl SAKOT0 Tpudi
MOBTOPIOETHCS Yy CT. 13 1 3xonHOTO pa3y 6e3 Horo Ha3Bu — HallloHaibHOTO areHTcTBa YKpaiHu 3
NUTaHb JEp)KaBHOI CIykOuW, 3BaKaloudM Ha HOro CTBOPEHHS BIAMOBIAHMM Yka3oMm llpe3uaenra
VYkpainu [3] me B 2011 p.
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CyuacHy cucteMmy yrpaBliHHS y cdepi AepkaBHOI CIIy>)kKOM HEOOXITHO pPO3IIIAIAaTH K
LUTICHY CYKYITHICTh B3a€MOIIOB’ I3aHUX Ta B3a€EMO3AJICKHUX €JIEMEHTIB, /Ie KO)KHUM BUKOHYE CBOIO,
YiTKO BHU3HAuU€HY, pojb Ta (yHKIIi, 3a0e3ledyroud THM CaMHUM 3arajbHy 30a71aHCOBaHICTh
(YHKIIOHYBaHHS ITi€1 CUCTEMH Ta MicCito il cTBOpeHHs. Takuil CTpyKTYpHO-(YHKITIOHATBHUHN TT1IX11]
70 CUCTeMH YHpaBliHHA y cdepi aepkaBHOI ciayxOu mnepenbavae He numie (GYHKIIOHATBHY
3JICXKHICTD 11 CyO’€KTIB, ajie ¥ iX €HICTh Ta €IMHOKEPOBAHICTh, BIJIMOBIIHICTh PEAIbHUM 3aIUTAM
1 morpebamM CyCHiIbCTBA, BIAMOBIJAIBHICTh 32 BTUICHHS JEpKABHOI MOJITHKH HAa MICISIX yepes
JUSTBHICTD JIepKaBHUX CITY)OOBIIiB. TpaHchopmariiiini MporecH, 10 aKTHBHINIE BiIOyBaIHCS y
JOBOEHHUH TEPioj1, OCOOIMBOCTI BOEHHOTO CTaHy Ta IMICISIBOEHHOTO, KPU30BI CHTYallii BUMAraroTh
THYYKOCTI YIPaBJIIHCHKOI CHCTEMH y cepi IepKaBHOI CIy»KOH, 11 IIBUIKOI ajanTailii 10 00CTaBuH,
10 BUHUKAIOTh.

AHAT3YIOUH CTPYKTYPY CHCTEMH 3 IIO3UIIA YTOYHEHHS CYyO’€KTIB, sKI BIUIMBAIOTH Ha
KaJ[pOBY TOJITUKY Yy cdepl AepKaBHOI CIyKOW, 3ayBa)KUMO, IO BOHA MOTPEOYE NOTIOBHCHHS Y
yacTUHI 1X KOHKperm3ailii. OCKUJIbKM y HaBEJACHOMY MEpeliKy CyO’€KTiB BKa3aHO JIMIIE Ti, SKi
peaizyloTh KaJpoOBYy MOJITHKY Yy chepli AepKaBHOI CIIy>)KOM, OJTHAK 1032 YBaroko 3aJHIIAIOTHCS
cy0’exTH, ki GOPMYIOTH Ii, IO € CymepewuBUM. AJKE HEMOXIHMBO peasli3oBYBaTH KaJpoBY
MOJITHKY SIK 1 Oy1b Ky iHITY, He GOPMYIOUH ii.

Cepen Takux cyO’eKTiB, fKIi MalOThb CYTTEBHH BIUIMB Ha (OPMYBaHHS L€l MOJITHKH,
HEOOXiqHO akueHTyBaTH Ha poxi [IpesmpeHta VYkpaiHu, SIKUH BIANOBIAHO 10 BHU3HAYCHHX
KOHCTUTYIIHHUX TOBHOB&)XEHb IPOIOHYE, MPU3HAUAE Ta 3BUIBHSE, 3aTBEPIKYE UM BIIXUIISE
KaHIUIAaTypU Ha KePiBHI MOCau JIEpKaBHUX OPTaHiB BIAJW Ta YIPABIiHHS Yepe3 sKi peallizyeThest
JiepKaBHA TOJITHKA y BIAMOBIAHUX cdepax; «IIPHUCBOIOE ... BUII JUIUIOMATHYHI paHTH Ta 1HIII
BUIIl CHemiaNbHi 3BaHHA 1 KiacHi uumHW» (1. 24 c1. 106) [1]; «Haropomkye nepKaBHUMHU
HAropojaMu; BCTAHOBIIOE MPE3UICHTCHKI BiJ3HAKW Ta HAropo/pkye Hummy» (m. 25 ct. 106) [1];
«HA/IA€ YU TIPHUIHHSAE TPOMAIIHCTBO YKpainm» (1. 26 ct. 106) [1], «mianucye 3aKoHHU, MPHAHATI
BepxoBHoto Pagoro Ykpainu» (m. 29 ct. 106) [1], 30Kpema 1m0 CTOCYIOThCS cdepu AepKaBHOI
CITYKOH.

Baromy poup Binirpae Ilpesuaent Ykpainu y mepioja 3AiHCHEHHS CHeliallbHUX Omeparii
(ATO, OOC Ta iH.) y yacTuHi (OpMyBaHHS BIMCHKOBUX JAepKaBHUX aJMIHICTpaIiil BIANOBITHO A0
cr. 1 onHoiiMeHHoro 3akoHy YkpaiHnu «[Ipo BilicbkoBO-LMBLIBHI ajamiHicTpauii» (2015 p.) [5].
3rigHo 31 cT. 1 1mporo x 3akoHy «BiliCbKOBO-IIMBUIBHI aJMIHICTpAllil — 1€ THMYacoBl JIep’KaBHI
OpraHu y cejiax, CeiMIlax, MicTax, paloHax Ta o0JacTsX..», cOPMOBAaHI 3 METOI «BUKOHAHHS
MTOBHOB&XEHb MICIIEBUX OpraHiB BHUKOHABYOi BJIaJM, OPTraHiB MICHEBOTO CaMOBPSIYBaHHS Y
BUIAJKaX, BCTAHOBIEGHHMX IIUM 3aKOHOM, B paloHi Bijaciyi 30poiiHoi arpecii Pocilicbkoi
Oenepariii..», € «OPUIAUIYHUMU Oco0aMU TYOJIYHOTO TpaBa 1 HAAUIAIOTHCA IHUM Ta 1HIIUMHU
3aKOHAMU MMOBHOBAXKEHHSAMH, Y MEXKaxX SKHUX JTIIOTh CAMOCTIMHO 1 HECYTh BIAMOBIJANBbHICTH 32 CBOIO
JUSTBHICTD BIATIOBIIHO JI0 3aKOHY.

VY 3B’s3Ky 13 arpeci€ro pociiChbKuX BIHCHK Ha TepUTOpPil YKpaiHU Ta Ha BUKOHAHHS 3aKOHY
VYkpainu «lIpo npaBoBuii pexxum BoeHHOTO cTaHy» (2015 p.) ans 3a1iicHeHHs KepiBHULTBA y cepi
3a0e3neueHHs: 000pPOHH, IPOMaJIChKol Oe3neku 1 mopsaky ykazom Ilpesuaenra [14] 24.02.2022 p.
yTBOpeHO obisacHi, KuiBchbka mMichbKa Ta BIAMOBIAHI paiiOHHI BIICHKOBI aMiHICTpaIlii.

BiamnoBigHO 10 KOHCTUTYIIMHHUX TONIOKEHb, [Ipe3nnenTom Ykpainu BHIaHO YUMANO yKa3iB,
JI€I0 SIKMX aKTHBI30BaHO (hOpPMYBaHHS 1HCTUTYTY JAEpKaBHOI ClIyxOu B YKpaiHi 3 ypaxyBaHHSM
€BPOTNENUCHKUX CTAHAAPTIB, SAK-OT: Mpo 3aTBepkeHHs Konueniii axanTauii iHCTUTYTY Aep>KaBHOT
ciyxOu B VYkpaiHi g0 crangaptiB €Bpormeiicekoro Corozy (2004 p.), Konmenmii po3BUTKY
3aKOHOJABCTBA IPO JepKaBHY cinyk0y B Ykpaini (2006 p.), Ctpaterii pedpopMyBaHHS CUCTEMHU
nepxasHoi ciy:xOu B Ykpaini (2000 p.) [12], Crparerii nep:kaBHOi KajpoBoi MoiiTHKU Ha 2012-
2020 pp. (2012 p.) [11], Crparerii cTasioro po3BUTKY «YKkpaina —2020» (2015 p.) [13] Ta in.

HeoOximHO 3a3Ha4MTH, [0 3HAYHA 4YacCTHHA KOHIIENTYaJIbHUX AaKTIB BTPATHJIH CBOIO
aKTYaJlIbHICTh y 3B’S3KYy 13 3aKiHUEHHSM TIepioJy, Ha sAKHA BOHM OyIu po3paxoBaHi, TOOTO
3nebunbmoro 10 2020 p. BogHouac cyyacHUil cTaH PO3BUTKY 3aKOHOJABCTBA y cdepi JeprKaBHOI
CITy>KOM HE MOKHA BBaXKAaTH 3aBEPLICHUM SIK y PYCIIi MPOBEACHHS aJIMIHICTPAaTUBHO-TEPUTOPIAIbHOT
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pedgopmu, Tak i 32 yMOB KPHU30BHX CHTYyallild 4M y MEPiOJ BOEHHOTO CTaHy, 3alpPOBAHKEHOTO Y
3B’SI3Ky 13 BTOPTHEHHSM POCIMCHKHUX BIMCBK B YKpaiHy, IO BKa3ye Ha HEOOXITHICTh HOTO
MOCTIHHOTO BIOCKOHAJICHHS 3 METOI NPUCTOCYBAHHS YIPABIIHCHKOI CHCTEMH [0 PEaTbHOTO
CepeIOBHIIIA.

[ToBHoBaxkeHHs [Ipesunenta YkpaiHU MOMIMPIOIOTHCS 1 HAa CTBOPEHHS y MeKaxX KOIITIB,
nependauenux y JlepkaBHoMy OrojkeTi YKpaiHM, g 3IIHCHEHHS CBOiX IOBHOBaXXEHb
KOHCYJTbTAaTHBHUX, JOPAIUUX Ta IHITUX JOMOMDKHHUX OpraHiB i ciayx0 (. 28 ct. 106) [1]. o Takux
CTPYKTYp Hajiexkana cTBopeHa cBoro 4acy 1 Koopaunariiiina paja 3 nuTanb Iep>KaBHOI CIyKOU Mpu
[Ipe3unentoBi Ykpainu [8] Ta mikBigoBana yepe3 10 pokis [10].

BaxnuBum cy0’exkToM y (GopMyBaHHI KaapoBOi MOJITHKH y cdepl Aep:KaBHOI CIIyk OH €
Bepxosna Paga Ykpainu, sika BiAIOBIAHO /10 YMHHOTO 3aKOHOABCTBA:

- BU3HA4a€ OCHOBHI 3acajyl Iep>KaBHOT KaJpOBOI MOJITHKY;

- IpUKMAE 3aKOHU, K1 PETyJIOI0Th BIIHOCHHHU y cepi AeprKaBHOI CIyxOu;

- Oepe yuyacTh y popMyBaHHI KaJpOBOI0 MOTEHIIIAy OPTaHiB JePKABHOI BIIA]IH;

- npusHavae / 3BUIbHSAE, 0OMpae, Hajae 3rojy MIOJO0 KaHAWIAATYp Ha MOCAJd KEPIBHUKIB
OpraHiB JIep:KaBHOI Biau, GOpMyBaHHS iX CKIady.

BepxoBHa Panma Ykpainu peanizye HHW3KYy KOHCTHTYHIHHUX TOBHOB2)XCHH BIAMOBIAHO 10
cT. 85 [1], 30kpeMa CTOCOBHO MiJBHIIEHHS €()EeKTUBHOCTI (DYHKI[IOHYBAaHHS JEP>KaBHOI CIYkKOHU.
Benuky ponb y koMY Iporieci BiIBOIUTHCS AisUTbHOCTI KomiTeTy 3 muTanb opraHizailii 1ep:kaBHOT
BJIa/I1, MICIIEBOTO CAMOBPSIYBaHHS, PET1IOHAIILHOTO PO3BUTKY Ta MICTOOYIyBaHHs [2], mpeaMeTaMu
BiJlaHHSI SIKOTO €: 3aKOHOJaBue 3a0e3nedeHHs AisutbHOCTI [Ipesmmenta Ykpainw, KaGinery
MinicTpiB YkpaiHu, IIEHTpaJIbHUX OpraHiB BUKOHABYOi BJaJd; JIep:KaBHA clyk0a Ta ciyxba B
OpraHax MICIIEBOTO CaMOBPSTyBaHHS; OpraHi3allis Ta MiSUTbHICTh MICIICBUX OPraHiB BHKOHABYOI
Biagu Ta iH. Cepel NMUTaHb, K aKTyalli3yBaJIUCh y MOpAAKY AeHHoMy KomiteTy: oprasizauis Ta
TISUTBHICTh BIMCHKOBO-IIMBUTHPHUX aJMIHICTpaIliid, 3MiHAa BIKOBUX OOMEXCHb Ta IPOBEICHHS
KOHKYPCIB JUISl 3alHATTA TOCaj Ha JAep KaBHIM ciayx0i, KaHTUAATCHKUI pe3epB, aJMiHICTpAaTHUBHI
IpoIeTypH Ta iH.

[Ile onHMM BaroMUM YMHHHKOM BIUIMBY € y4acTh npeacTaBHUKIB [Ipesunenta Ykpainu ta
BepxoBHoi Pagu VYkpaiHu, gk 1 IHIIMX OpraHiB JEp>KaBHOTO YIPAaBIIHHSA, Yy MJISUIBHOCTI
KOJIET1aJIbHUX CTPYKTYp, Ak-oT Kowmicii 3 mHHUTaHp BHUIIOIO KOpIyCy JAep)kaBHOI ciayxou [4]
BIAMOBIAHO N0 3akoHy Ykpainu «lIpo nepxkaBHy ciyxOy», KoopaunamiitHoi paau 3 HHUTaHb
pegopMyBaHHS JEepKaBHOTO yNpaBIiHHA [7], OJHMM 13 HampsMiB SAKHUX € e(peKTUBHE
(GyHKIIOHYBaHHS Ta pe)OopMyBaHHS JAepKaBHOI CIyHKOU.

3 ormsny Ha BUKJIAJACHI BMINE apryMEHTH, IMPOINOHYETHCS BHECEHHS 3MIH JI0 3aKOHY
VYkpainu «IIpo nepxaBHy ciyxOy» [6] y 4acTHHI JONMOBHEHHS CT. 12 MOBHOLIIHHOIO CKJIaJJOBOIO
YIIPaBJIIHCBKOTO MpPOLECY Y YacTHHI (OPMYBaHHS JAEp)KaBHOI KaJpOBOi MOJITHKH BKa3aHUMHU
cy0’extamu y cdepi Aep>KaBHOI CITyKOH.
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Pedagogical sciences
BHUIIA IKOJIA — TEPUTOPISI PO3BUTKY IMPO®ECIMHOI KOMYHIKAIIII

Jexnenko JL.1.

K.€.H., JIOLIEHT

JOIIEHT Kadenpu OyXraaTepchbKoro 00Ky Ta KOHCAITHHTY

JIBH3 «KuiBchkuii HalliOHAIbHUIM €KOHOMIYHUN YHIBEpCUTET iMeH1 Banuma ['eTpManay

Peanii cporomenHs moTpeOyrOTh SKICHOT MIATOTOBKM BHKJIAJadiB HOBOTO PIiBHS, SKOTO
BUMAarae cyd4acHe OCBiTHe cepemoBuine. OcBiTa BHIIOI IIKOMM MOTpeOye HE TUIBKM HajaBaTh
CTy/IEHTaM 3HaHH$, JaBaTH 3MOI'Yy OIMAHOBYBATH HAYKH, 3aCBOEHHS BIJMNOBIAHOI 1HpOpMauii, a i
CIPUSATHME PO3BUTKY KPEATHBHOCTI 1X MHCICHHA. Y MEAAaroriyHiid AisTIBHOCTI BaKJIMBE MICIE
3aliMa€e KepyBaHHS CBITOIVIIAHMMHU TNPUHIMIAMM Ta HAJAIUTYBaHHSA CTYAEHTIB Ha TBOpUYY
caMmopeanizamiro. MeTolo BHKIagadya Moxe OyTh sK QopMmyBaHHS mNpodeciiHNX HABUYOK
3100yBaviB OCBITH, TaK 1 IIIHHICHOI Opi€HTAaIil 0COOHUCTOCTI.

Bumny mikoiny, K TepUTOpPit0 PO3BUTKY MpodeciitHoi KOMYHIKaIlii MOXHA PO3TIIAIATH 3 TBOX
TOYOK 30py — IO-Ieplie, 1€ CHUIKYBaHHS Ta HpodeciiiHe 3poCTaHHs BUKJIajaya, MO-Ipyre —
KOMYHIKaIlisi BUKJIaJa4a Ta CTYICHTIB, IO CHpPUSAE PO3BUTKY 000X OMOHEHTIB. SIKmo Mu
po3rsiiaeMo mpogecito BUKIAJada 3 3araJlbHONPHUHHATOI TOYKM 30py, a caMme: «ocoba, sfka 3a
OCHOBHMM MiClIleM pPOOOTH TPOBOAWTH HABYAJIbHY, METOAWYHY, HAYKOBY (HAyKOBO-TEXHIUHY,
MUCTEIbKY) a00 OpraHizauiifHy AisUIbHICTB», MU He 0a4iMMO OCHOBHOI mpodeciiinoi metu. Ha Hamry
IYMKY, III€I0 METOI0 € — PO3BUTOK OCOOMCTOCTI Ta MOTEHIally CTyIEHTa, WOTO CHpPUHHSITTS
HaBKOJIMIIHBOTO €KOHOMIYHOTO CEepe/oBUIIA SIK MPOQECIHOro MOJIroHy Ali, CTUMYJIOBAaHHS
aKTHUBHOCTI, CAMOCTIHHOCTI Ta MParHeHHs 10 CAMOBJOCKOHAJICHHS Ta caMopeasi3allii MOTeHIIHIX
MOKJIUBOCTEH Ta 3ai0HOCTel y mpodeciiine ®UTTs. s HocATHEHHS 1i€l MeTH, BUKJIaga4 BUILOT
IIKOJIM TIOBUHEH PO3BHBATHCS Ta UIYKAaTH IHHOBALiWHI METOIM HaBYaHHS. Beawkoro 3Ha4YeHHs
ChOrOZIHI HaOyBa€ pPO3BUTOK OHJIAHH-NIPE3CHTALil Ta HAaBYAJBLHOTO HPOLECY 3a JOIOMOIO0
pisHOMaHiTHHX Meeting miardopm. Takuit BUa HABYaHHS HaJa€ MOMJIMBICTH Kpallle OMAaHOBYBATH
HayK{d M[UISIXOM BI3yaJJbHOTO MMCJIEHHS Ta 30pPOBOTO CHPUHHATTA 1H(OpMalli, ane, Ha >Kajb,
BTPAyYa€THCSI MOXKIIUBICTh JKUBOT'O CIIJIKYBaHHS Biu-Ha-Bid. Came Take CIUIKYBaHHS HaJa€ 3MOTY
BUSIBUTH NPO(eciiiHi KOMIETEHTHOCTI Ta 310HOCTI CTY/IEHTIB.

Ko posrigmaTH TpaAMIidHY OdYHY (GOpMYy HaBUaHHS Ta CIIUIKYBaHHS, BBaKAEMO
HEOOXITHUM BUIUTUTH OCHOBHI HampsMKHM HpodeciiHoi IisUIbHOCTI BHKJIagaya. ['oTyro4Hch 10
KOXHOTO 3aHSTTSI BaXJIUBO: 0OMipKOBYBaTH (popMy poOOTH B ayAWUTOpIi, 3MICT TEMH, PO3TISLAATH
MOJKJIMBI clieHapii criikyBaHHs. [t poOoTu B aynuTopii He0oO0XigqHO (hopMyBaTH CBOI MEJaroridyHy
MaNCTEepHICTh, HAJaBaTH MOXIJIMBICTb MPOSBUTHU ceOe BCIM MPUCYTHIM, 3HAXOIUTH ONTUMAJIbHI
CIOCOOM BUPILICHHS CIIPHUX CUTYaIill Ta NpOSBIATH MpodecioHani3M BUKJIala4ya BUIIOI IIKOIU B
KOXXHOMY acrekTi JisuibHocTi. Omnucatn abo CHpoOrHO3yBaTH BCl MOXJIIMBI poOoOYl cuTyaril
HEMOXJIMBO, 1HOAI NpHUIMaTH pilleHHS HEoOXigHO MUTTEBO. Jlo mpodecioHaTbHUX HAaBUYOK
BHUKJIa/Iaua, BBaXXA€EMO HEOOXITHUM JOJATH TaKi PHUCH OCOOMCTOCTI SIK: JUIJIOMATHYHICTD,
TOJIEPAHTHICTb, XapU3MAaTUYHICTh, a 1HOJI 1 aKTOPChKA MaHCTEPHICTb.

KpiM 3a3HaueHoro BuiIle, pO3IISIHEMO SKMH 1€ BIUIMB Mae mpodecis BUKIanaya sK B
0ocoOuCTHI pPO3BUTOK MpodeciiHOi KOMYHIKaIlil, Tak 1 Y PO3BHUTOK OCOOHMCTOCTI CTynIeHTa. B
nporieci HaBUaHHs BUKJIA/Ia4 J1a€ HOBI 3HAHHS Ta CIIOHYKA€ CTY/IEHTA BUCIIOBIIOBATH CBOIO BIACHY
IYMKY, Tirote3y abo 31iHCHIOBATH JIOTIYHMHA aHali3 Ta KPEaTUBHO MHCIUTH. TakuM YHHOM, Y
CTyJICHTa TIOCWJIFOETHCS Bipa B CBOIO 3/aTHICTh, MiABUIILYETHCS CaMOOIIHKA, BI1IOYBAETHCS
0cOOUCTHI PO3BUTOK (32 YMOBM HOro OakaHHS BYMTHCS). 3 IHIIOrO OOKY, BUKJIAIad TaKOX
npodeciiHO pO3BUBAETHCS, OCKIIBKM B MPOIEC] KOMYHIKallli 31 CTyJeHTOM OyJiu 3ajisiHi BJIacHa
oco0OucTa MalCTEepHICTh Ta MpodecioHai3M, 1110 JaJI0 3MOT'Y BUSIBUTH HOBI PUCH BIACHUX HABUYOK.
BBajkaeMo NOITBHUM MIAKPECIUTH BaXKJIUBICTh MO3UTUBHUX €MOLIHN, SIK1 MOXKYTb BUIIPOMIHIOBATH
3100yBayi B BUIIIH 1IKOJi. BriacHi 1OCHiTKeHHs TOKA3yIOTh, 110 TTO3UTUBHI €MOIIil 3aBXIU Jal0Th
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CTYIICHTaM BIIEBHEHOCTI B CBOIX CHJIax, a Oyab-sKe MOpajbHE 3a0XOYCHHS CTUMYIIOE TParHeHHs
710 BUOOPY IIJICH Ta BTUICHHS MMOCTABICHUX 3a7a4 B MPOECiiHE KUTTA.

300pa3uMO HAOYHO B3AaEMOJII0 Ta B3a€MOBiIAady B cdepi BUIIOI IIKOIHU ISl PO3BUTKY
npodecionamsmy (puc.l).

Buknanaa
& A
3HaHHA, HayKa, TToTenian, akTHBHICTE
0013HAHICTE
Teputopis
Ipodecionamizm, PO3BHTKY PozeuTOK HiicHOI ,
IHTEIeKTYAIBHICTE | npodeciiiiol > rapMOHIITHOT
KOMYHIKAI{ 0cobHCTOCTI
ITimecnpaMOBaHICTS, JUIIOMATHYHICTS,
BIIeBHEHICTE, il l TOIEPaHTHICTE,
camopeanizaris M KpeaTHBHICTh

CTyneHT

Puc.1. Buina mkoJia — po3BUTOK npodecionanizmy

Jiss  BUpimIEeHHS OCHOBHOI mpodeciiHOi MeTH BHKJIaZady HEOOXiZHO pO3BHBATH Ta
BIIPOBA/’)KYBATH B CIUIKYBaHHs KYJIbTYPHY Ta AYXOBHY LIHHICTb. TaKoX Ha pO3BUTOK IpodeciiiHol
KOMYHIKaIlii BIUIMBa€ ONaHyBaHHs icTopii BiTun3Hu 11 3BM4ai Ta Tpaaumii.

@DakTOpOM TapMOHIHHOTO PO3BUTKY MPOQECiiiHOI KOMYHIKaIlli ChOTOJIEHHSI € MOXIIHUBICTh
IIBUKOTO pearyBaHHS Ha 3MIHM B CBITI, aJaNnTyBaHHS /0 HOBUX YMOB Npo¢eciiiHOi IisIbHOCTI
(MpUKIIaOM € mepexis] Ha AUCTaHIIHY (OopMy HaBYaHHS), 34aTHICTh A0 TBOPYOIO CAMOPO3BUTKY,
BIIUYTTs 00’ €KTUBHOI peaIbHOCTI Ta MOOUTHHOCTI B 3MiHI NpodeciiHoi KBamdikarii.

TakuM YMHOM, pO3IJIAAAIOYM BUILY IIKOJIY SK TEPUTOPII0 PO3BUTKY MpodeciiHol
KOMYHIKaI[ii He0OX1JHO 3a3HaYUTH 1110, BUKJIaJa4 CbOrOJIHI — 1€ IpodecioHall, SKHil Ma€e BOJIOAITH
CYKYNHICTIO MNpodecifHuX Ta HayKOBUX 3HaHb, BIH € EKCIEepPTOM, KOHCYJIbTAaHTOM, 1HOAI
MICUXOJIOTOM Ta JIIOJIMHOIO, SIKa JOMOMAara€ CTYACHTY Yy CBITI HaykoBOi iHdopmarlii Ta Hajaae
MO>KJIMBICTB 3/100yBauy olaHyBaTH cebe B MpodeciiiHiil AisTTBHOCTI.

OTxe, BUXOSUM 3 BUINIE3a3HAYCHOTO MU PO3YMIEMO, IO BHUINA IIKOJIA — II€ TEPUTOPIs
PO3BUTKY Mpo¢eciiiHOl KOMyHIKallli, CIUIKYBaHHs, MOJIEIIOBAaHHS Ta MPOTHO3YBaHHs Jil, pyliiHa
CHJIa IPOrpecy, MCUXOJIOTIYHa Ta Mejaroriyia miargopma Juist 3poCTaHHs 1 JOCATHEHHS METH.
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BUSABJIEHHSA ITPOBJIEMHUX MICHb Y TIPOI'PAMHHUX 3ACOBAX

Jlemenko K.O.!

Jlemenko O.1.2

1 — maricTp kKadeapu CUCTEMHOTO MPOrPaMHOT0 3a0€3MEeYeHHS, IHCTUTYT KOMIT IOTEPHUX
cucteM, Harionanpauii yHiBepcuteT «Onecbka nojitexHikay, Oneca, Ykpaina

2 — K.T.H., JIOIICHT, 3aBinyBau kapeapu EMT, ¢pakynsrer EAM, IYIT3, Oneca, Ykpaina

Mertoro pobOTH € 3MEHIIIEHHS Yyacy Ha MOIIYK MPOOJIEeMHUX MICIb Y IPOTPAMHOMY IPOJTYKTI
3a paxyHOK rpadigHoro intepdericy mis 300py (inbTpalii Ta COpTyBaHb JIOTIB IO 3HAXOASATHCS Ha
cepBepax y (aiinax po3TanioBaHUX 3a MEBHOK ajapecoro. Texuomorismu po3podku € IntelliJ IDEA,
K CepeloBUIIE pO3POOKH, MOBa IMpOrpaMyBaHHS Java Ha SKiif HamUMCaHO OCHOBHY YacTHHY
nporpamu, ppeiMBopkr Angular 3a 10IOMOT0I0 SKOT0 HanmucaHo (PPOHTEH]] YaCTUHY MPOr'PaMH, Ta
Spring Framework skuili cnpocTuB HamucaHHs OEKEHIHOI 4YacTUHM Mporpamu. BukoHaHO
MPOrpaMHy pealTi3allilo CHCTeMHU Jii OOpOOKH JIOTIB, sIKa JTO3BOJISIE BUKOHYBAaTH 30ip, IMOIIYK,
GbiabpTpallito Ta COPTYBaHHS JIOTIB, IO PO3TAIIOBaHI HA MEBHUX cepBepax y (ailinax, po3TanoBaHUX
3a IEBHUM ajpecoM. JIoru MokHa TIEPEeBIpUTH Y PEXKHUMI PEaTbHOTO Yacy.

3apa3 KOMIT I0TEepHI IpOrpamMu CHPOIILYIOTh KUTTS JIIOJAUHU Y KOXKHIM cdepl 1 MApKETUHTY, 1
00CITyrOBYBaHHS, 1 TPAHCIIOPTY, 1 MEIUIMHH, TOIIO. AJjle Maibke 3aBXKIU JIIOAM, 10 CTBOPIOIOTH
IpOrpamMHi HPOAYKTH, Ta Ti IIO iX BUKOPHUCTOBYIOTb, JYMAalOTh IO PI3HOMY. 3 I[bOTO BUHMKA€E
npobiema, sKa 4acTO NPU3BOAMTH 1O HEMPAaBWIBHOI POOOTH YCHOTO MPOrPAMHOTO MPOIYKTY.
Bincrexutu 1o mnpobieMy dac BiJ 4yacy CTaHOBHUTHCS JIy:K€ BaKKO, ab00 1HKOJIM HaBiTh 1 HE
MOJIHBO. J[J1st IbOTO POOOTa KOKHOTO MPOrPAMHOTO HPOIYKTY CYIPOBOKYETHCS Jioramu. Jloru —
ciyxOoBa 1H(poOpMallig, [0 HAKONUYYEThCS MiJ Yac pPOOOTH MPOTPaMHOrO MPOIYKTY, Ta
BijoOpaxkae HOpMaJIbHY, a00 TTOMUJIKOBY TOBE/IIHKY CUCTEMHU. BOHM TIOKa3yIOTh SIK PO MPaBUIbHY
poOOTY mPOrpaMHOro MPOAYKTY TakK i MPO BUHUKHEHHS SKOICh MpoOieMHo1 cutyartii. s kpamoro
PO3yMIHHS IPABUJIBHOCTI POOOTH MPOTrpaMHOro MPOAYKTY 3a3BHYail IIUX JIOTIB Ty’ke Oarato, oTxe
3HAalTH IIOCh BAXJIMBE JOCUTHh CKJIAAHO. IcHyroul mporpamu Juist 300py JIOTIB MOTPeOYHOTh
BUBYEHHS JIOJATKOBUX MOB, JUISI MOKJIMBOCTI IIBHAKOCTI pOOOTH 3 BEITUKOK KiIBKICTIO JIOTIB.
To6to icHye mpobaema nmomyky npoOJeMHUX MiCllb y IPOrpaMHOMY NPOayKTi. Pimenns npobaemu
0a4ynMMO B CTBOPEHHI HOBOTO MPOTPAMHOTO MPOAYKTY, SIKii JIOTIOMOXE IIBUAINIE 3HAXOIUTH
npobjaeMHu y MporpaMHOMY 3aco0i Ta BHUIIPABIATH iX A HACTYMHOI MOKpaiieHoi Bepcii. barm
MOKYTh BUHMKATH 1 Ha €Tari CTBOPEHHS MPOrPaMHOT0 MPOAYKTY, XOU iX 1 BUPIIIEHHS HE KOLITYE
Ha CTUIBKM X JOPOro SIK 1 Ha eTali KOJW IMPOrpaMHMHA MPOAYKT BHUJAIOTh 3aMOBHHKY, NPOTE
BUPIIIYBaTH X HEOOX1JHO TaAKOXK JOCUTH IMIBUJKO.

ToMy akTyanbHICTb 1i€l poOOOTH MOJATae y TOMY, 1[0 CTBOPIOBAHUM MPOrpaMHUNA MPOAYKT
nonomoxe (axiBusgM DevOps, 1110 3aliMatoThCs MOKpAIIEHHAM pOOOTH MPOrPaMHUX MPOAYKTIB JJIS
KOPUCTYBayiB, MPUIIBUALIMTH €Tall MOUIYKY Po0JieM Y IPOrpaMHOMY MPOIYKTI.

Metoto paHoi poOOTH € TPUCKOPEHHS TOLIYKY MpoOJeMHMX Micllb (MOXHOOK) Yy
IpOrpaMHOMY MPOJYKTI 3a paxyHOK TpadiunHoro intepdeiicy ans 300py (IEpeHECeHHs 3 yCiX
HEOOXIHUX aJipec HAKOMMYEHUX JaHUX B JIaHUM MpOrpaMHUNA NPOAYKT), (pimpTpamii (1e mporiec
BU3HAUEHHS HaWOLIbII HEOOXiAHMX 3a YacoM Ta piBHEM JIOTIB), Ta COPTYBaHb (IIe MpoIlec
YIOPSAKYBaHHS JIOTIB 332 OJHIEI0 3 TPHOX HEOOXITHUX XapaKTEPHUCTUK: Yac, PiBeHb, TEKCT) JIOTIB,
1110 3HaXOJIATHCS Ha cepBepax, y (hailnax po3TalioBaHUX 3a IEBHOIO a/IpeCoIo.

3apa3 g mpoOsieMa BUPINIYEThCS, ajie TMOTpedye BUTpPAdYeHHs Oarato yacy Ha BUBYCHHS
HEOOXITHMX MOB, MO JIOMIOMOXYTh BHMKOHYBAaTH, Ta TMPHUIIBUAIIYBATH IOIIYK HEOOX1THUX
npobneMHux micib. OTxe Mmerpukoro Oyae dac. JKoaen 3 ananoriB [1-5], mo Oynm B3ATI AJIA
MOPIBHSHHS, HE MAa€ JTOCTAaTHHOTO MEXaHi3My Ul IMOIIYKY MPOOJEMHHUX MICIb y HMPOTPaMHOMY
MPOJIYKTI 3a paxyHOK Tpadiunoro inTepdeiicy. Takoxk, sk BUIHO 3 TAOIUIl, TOCUTH MaJl0 aHAJIOTIB
MaloTh MOXJIMBICTh 30epiratu JOrH, a Le AyXe BaxiauBo. Hampukman, mpu meperisai JoriB y
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peanbHOMY Yaci Ta BH3HA4eHHI MPOOJEMHOI cuTyalii HeoOXilHa MOXIMBICTh 30epertu y aiin
JI0TH, 110 OyJ1e B1IOOpaKATH II0 CUTYAIlil0, @ TAKOXK, 1HKOJIU 1 TPUYUHY i1 TTOSIBU.

[IpoekTyBaHHS POrpaMHOTO MPOAYKTY. BUMOTH 10 TPOrpaMHOTO MPOIYKTY MPEICTaBICHI
Ha niarpami to3keiciB Puc. 1. OcHOBHa i7iesl MPOAYKTY — 1€ peaiizaris GuibTpalrii 1 cCOpTyBaHHS
JIOTIB 3a PI3HUMHM IapaMeTpaMu: AAaTOI0, PIBHEM 1 TEKCTY, a TAKOX BHBIJI JIOTiB B pealbHOMY Yaci.
[Iporpamuuii 3aci6 3acHoBan Ha natepai MVC, DAO i knacu Mmojeneil BAKOHYIOTh poiib Model, 3a
NEPEeXOIUICHHS /i KOPUCTYBadiB BIAMOBIZAIOTH KOHTPOJIEPH. Y KOXKHOTO 3 HHX € CBOS 30HA
BIJIMOBIIAJILHOCTI, BCEpEAMHI K01, BianoBigatoun FrontEnd 3amuram, 1o HagxoasTh.
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Puc. 1. Bumoru 10 nporpaMHoro npoaykry

[Tpouiec 360py norie. Jlo 300py 3acTOCOBYIOTHCS BCi BKJIIOYEHI cepBepa 3 0a3u JaHUX,
HANPaBJISIFOTECSA B MYJI MOTOKIB, SIKi OMUTYIOTH cepBepa. [0 KOXKHOTO BCTaHOBIIIOETHCS 3'€THAHHS.
[Ticna 4yoro mepeOuparoThesi BCl 3a3HaueHi aupekTopii 1 daitnu. ¥ koxkHoro ¢ailly, € ocTaHHii
34YATAHUM PSAAOK. SIKIO MIOCH 3'SBUIIOCS TICTS IBOTO PSKA, TO II€ 0O3HAYa€ IO € HOBI JIOTH, 1 TO/I
MPOTJIAAat0ThCS HOBI pAaKu. [1oTiM nepeBipsieThCst UM € BOHM NPUAATHUMU I1i]] IIa0JIOHU JIOTaMH, 1
BOHU NEPEBOJATHCS 3 psinka B 00'ekT Log. OnuTyBaHHS AUTUTHCS Ha JIBI YaCTUHU. 30€pe’KeHHs
joriB, 1 30epexeHHd NPOMDKHUX cTaHiB. KokeH mepion, 3aJaHuil aJAMiHICTpaTOpamH,
nepeBipsAeTbCs pe3ynbTaT 300py JOriB. SIKIIO € HOBI JIOTH, TO BOHM 30epiratotbess B BJI. Jlami
NepeBIpSETHCS, UM 3aKiHUEHE MOBHICTIO ONUTYBaHH. SIKIIO Tak, TO 30epiratoThCs 1 MPOMIXKHI JaH1
CEpBEPIB, AUPEKTOPIN, (pailyliB 1 TIAHYETHCS HOBE OMUTYBaHHA. 30€PEKEHHSI MPOMDKHUX CTaHIB
noTpiOHi, 00 SAKIIO MiJ] 4ac OMUTYBAHHS CEPBEpIB, CTaacsl MOMMUJIKA, HATIPUKIIAL, 3 JOCTYIIOM JI0
cepBepa abo mupekrtopii, 306epertu 11e B b/[. 3a HOBUMHM JIoraMu MOKHA CITOCTEPIraTé B PEATbHOMY
yaci. Ile peanizoBaHo 3a gomomororo natepHa IlaGmumep-Cabcekpaitbep. 3a JAO 3akpinieHuit
cllyxad, sSIKoMy Micisi 30epekeHHs JIOoTiB, BIANpPaBIseThCs 1H(OpMallis PO HUX, SIKY BiH Mepeae Ha
COKET 3'€/IHaHHS, 1 AaJIl JIOTH BIAMPABISAIOTHCS Oe3nocepeaHbo Ha PpoHT-EHp.
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[TuranHs Oe3neku peanizoBaHo Ha ocHOBI TexHouoril aBropu3auii JWT. JIWT — JSON web
token, 3aMiCTh KyKH JyIsl aBTEHTH(DIKaIlll BAKOPUCTOBYE TOKEH — jSON B 3aKOJ0BAHOMY BUTJISIII.

TOKEHH CTBOPIOIOTHCA CEPBEPOM, SKUH B IOAAIBIIOMY BUKOPUCTOBYE NAHUM TOKEH IS
MIITBEP/UKEHHST CBO€ET 0COOM. Y TOKEHI MM MPONMUCYEMO JIaHI KOPUCTyBada, Taki sIK iM's, pOJIb
KOpUCTYBa4ya 1 3aJa€MO JaTy 3aKiH4eHHs Hamoro TokeHy. Ilicis TOKeH migmucyeThes 3a
JOIIOMOT'0K0 CEKPETHOT'0 KJItoUa 1 HIU(PYETHCSL.

3arponoHOBaHO 3aCTOCYBAaHHS JIBOX THIIB KopucTyBaua: FO3ep i AaMmiH, sIKi BiAPI3HAIOTHCS
cBOiMHU f03BoamMu. ['padiunuii iHTepdeiic KoprucTyBaya MOAUICHO Ha Kijbka 4acTUH. OCHOBHUMH
cTopiHkamu mporpamHoro npoaykry € LogView i1 RealTimeView. LogView nae MOXIHBICTBH
copryBatd 1 (QinpTpyBat Jsiorm KopuctyBada. RealTimeView peanizye BUCHOBOK JIOTIB B
peanbHOMY Yaci, 3aBIsIKH COKETCEPBICY, SIKUI BUKOPHCTOBYE MaTepH nadiimep-cadbckpaiidep.

Jns 6a3u maHux 3anpornoHoBaHo BukopucTaHHs EAV moneni. Moaenbs CyTHicTb-ATpuOyT-
3nauenns (Entity-attribute-value model) — e monens nanux, npuzHaueHa Jyis OMKUCY CYTHOCTEH, B
SKUX KIUIBKICTh aTpuOyTiB (BIACTHBOCTEH, IMapaMeTpiB), IO XapaKTePU3YIOTh iX, IMOTEHIIHHO
BEJIMYE3HA, alie TO KiJIbKICTbh, SIKE peajbHO OyJae BUKOPHCTOBYBATHCSA B KOHKPETHIN CyTi, BIIHOCHO
maiio [6]. Jlis 6a3u naHux cTBOpeHo JBi npouenypu. [lepina ans 3aoBHEHHS TECTOBUMU JJAHUMU,
sKa 3aCTOCOBYBaJacs IiJ] 4ac TeCTyBaHHs. [lpyra, IJIsl OYMIICHHS JIOTB, SKa 3aIyCKA€ThCS IIOIHS, 1
3 OIJISIly Ha MOTOYHI HACTPOMKHM 3/11HCHIOE OUHUILIEHHS JIOT1B.

CrpykTypa nporpaMHoro npoaykry. [Iporpama 30upae joru 3 cepBepiB i nepeaae ix B 6a3y
nanux. KopucryBau Moxe 3aliTH Ha caliT Ha SIKOMY € MOXKJIMBICTb: BIOPSIIKYBaTH, Bi(Q1IbTPYBaTH
JOTH 3a piBHEM, Jaror a0o0 3HANTH KOHKpeTHHH Jor mo TekcTy. [lependadena MoxkiuBa
MePEeBAHTAXKEHICTh 0a3u JaHMX 1 ISl YOrO CTBOPEHO 3ajjauy Ha CTOPOHI 0a3 HaHuX — AJis MepeBipii
JIOTiB HA TE 3aCTapiii BOHM YH Hi. Y mporpami € 2 myiia cepBepiB, SKi MIIKIIOUEH] 1 He MiIKII0YeHi.
[TigknroueHHs cepBepa OMUTYETHCS Yepe3 NEBHUM Mepioj vacy, 110 3aJa€ThCs aJAMIHICTPaTOPOM B
r00aNbHUX HAJAIMITYBAaHHSX, U IHOTO BUKOPHCTaHa 3a/1a4a Ha ctopoHi back—end. [TpuHnmn miei
3a/1ayi BKIItOUae B ceOe MepeBipKy cepBepa Ha MIAKIIOYEHUH BiH YM Hi, MICIS LBOTO HJie mepexis B
JTMPEKTOPIIO 1 BiTOYyBaeThCs MEpeBipKa Ha HAsABHICTh HOBOI iH(popMarii B daitni. Yu He migkirodeHi
cepBepa MU ONUTYEMO uepe3 IHUIY 3ajady. AJIMIHICTpaToOp 3ajae Mepioj depes3 sKuil mporpama
nepeBips€e cepBepa Ha MOXKIIMBICTD MIJKITIOYEHHS 10 HUX.

BUCHOBKU. Po6ora mnpucBsdeHa aHali3y ICHYIOUUX pIlIeHb, HPOEKTYBAaHHIO, Ta
peaiizanii nporpamHoro npoaykry «lIporpaMHuil mpoayKT A MOLIYKY HPOOJEMHUX MICLb Y
MPOrpaMHUX MPOJYKTaX 3a JOMOMOTror0 rpadivyHoro iHrepdeicy».

Ha mouatkoBoMy etami Oysia BU3Hau€Ha METa Ta aKTyaJbHICTH POOOTH, MPOBEICHUN OIHUC
CHCTEMH Ta aHai3 icHyrouux aHanoriB. OcHOBHHUIA 3 sikux — Graylog2 — omucano OiTBII AETATBHO.
VY mNopiBHSAHHI 31 CTBOPIOBAHHMM MPOTPaMHUM HPOAYKTOM dYac Ha IMOWIYK 3MEHIIYETbCS B
CepelHbOMY y II’SITh Pa3iB, a TOMY 1 NPOLEC YCYHEHHS MOMMJIOK Oyje JermMM Ta MIBHJIIINM.
Panime Ha mnouryk HeoOXigHUX JIOTiB MOTPiOHO Oyno BuTpatutd 20 XBWiMH. JlocoimKeHHS
MoKa3ajid, 10 3a JIOIOMOI'OI0 HOBOI PO3pPOOKH I1€ MOKHAa BHUKOHYBaTH 1 3a 2 XBWJIMHHU, TOOTO
mBuIIe Maibke B 10 pasis.

B po6orti Bu3HaueHo ¢yHKuioHanbHI BuMord. Ilix yac X BU3HA4YeHHS CTBOPEHO Jiarpamy
MOCJIIJIOBHOCTI, fKa BiJoOpa)kae OCHOBHHMM cleHapii poOOTH MPOrpaMHOro MpoaykTy. Takox
CTBOpeHO, Ta onucaHo Use Case niarpamy, Ha sIKiii MO>KHA 1M0OAYUTH BECb OCHOBHUN (DYHKIIIOHANT
MPOTPaMHOTO TPOMYKTY. [Ipu MpOEKTyBaHHI CHCTEMH CTBOpEHA Jiarpama KiaciB, Ji¢ 3a3HaueHO
OCHOBHI, HaifHeoOXinHimi MeToau Ta arpuOyru. HacTtymHum eramom po3pobieHa 6aza JaHHX.
Busznaueni yci HeoOXi1H1 TaOIuUIll, Ta ONTUCAHO, 110 BOHU Y c001 30epiraroTh. Jlo cxemu 0a3u qaHuX
BKJIFOYEHO ycCi TaOjiMili, 110 BUKOPUCTOBYIOTHCS, CIMCKH Ta aTpuOyTH. Po3po0ieHo CTpyKTypy
MPOrpaMHOTO MPOAYKTY. Bu3HaueHa e(eKTUBHICTH MNPOrpPaMHOTO MPOAYKTY 3a KpHUTEpieEM
Binkokcona-ManHa-YiTHi. EMnipuyne 3HaueHHs Kputepis ckiaio 23,5, a Kpurepidi 3HaYeHHS
ICHYIOUHMX TpOAYKTIB — 64. EmmipuyHe 3Haue€HHS MEHIIE Mailke y Tpu pas3H, L0 IOKa3ye
HEOOXIHICTh y CTBOPEHHI JAHOTO MPOIPaMHOT0 MPOJIYKTY.
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3BUPAHHSA POIIEHIEBOI IbOHOTPECTH I BAKOPUCTAHHSA
IMPEC-IIIIBUPAYIB

Jlimont A.C.

KuTOMUPCHKUI arpoTeXHIYHUI KOJIeHK

Kanaumar TexHiYHUX HAayK, CTApIIMK HAYKOBHH CIIBPOOITHHK, JOLICHT
Jonent kadeapu «ATpoiHKeHepis»

JloHe1aBHA KiHIIEBOIO YMAKOBKOIO MPH MiJHIMAaHHI POIIEHIIEBOI JHOHOTPECTH 3 MOJIA Ta ii
36upanHs OyB cHin. CHOIM B’si3aJI BPY4YHY 1 3 BUKOPUCTAHHSIM BIAMOBIIHMX 3ac001B MeXaHi3allii.
TexHoyorif0 30MpaHHsl JIBOHOTPECTH MPHU I[HOMY Ha3UBaIH CHOMOBOK. OcTaHHIMH 3aco0amu
MexaHi3allii maHiMaHHS TPeCcTH 1 B’s3aHHA 11 B cHomu Oynu npuyinauid [T1TII-1 1 mavimawmii [TTH-1
nigbupaui. 3 1971 p. migbupaui Tpectu IITII-1 moyanu mocrayatu B CUIbCHKE TOCIONAPCTBO 1 B
30upanbuuit nepion 1972 p. B Ykpaini Ha XKutoMupiuHi ix npaioBainu Oiibiie cotHi [ 1, 2].

Maca CHOIIIB COJIOMH 1 TPECTH 3a y3araJlbHeHHSIMH [3] ipu B s3aHHI YIIAaKOBOK MEXaHi3MaMH
KolMBajaca B Mexax 2,8-5,7 Kr, a Ipu CYyLIiHHI B MOJILOBHUX YMOBax BIPOAOBX 5 IHIB
3MeHIryBanacs 10 1,7 kr. Maca cHoma nipu py4HoMy B’si3aHHi ctaHoBwia 1,0—1,8 kr. [Ipu 306upanni
TPECTH 3a CHOINOBOIO TEXHOJIOTi€r0 Ha | ra 3i0paHoro moiyis 3a JITEPaTypHUMHM JDKEpeaaMu
HapaxoByBasiocst 10 1500-3000 cHomiB, siKi cimijx OyJI0 HABAHTAKUTU B TPAHCIIOPTHI 3acO0M ISt
MePEBE3CHHS 0 MiCllb 30epiraHHs 4d MEpBUHHOI repepoOku Tpectd. Ha BaHTaxkHiN 1uiatdopmi
npuyena 2[1TC-4M-785A BaHTaXOMiAHOMHICTIO 4 T 1 cTaTUYHOTO KoedimieHTa 1i BUKOPUCTAHHS
0,76 BMinryBanocst 3040 kr Tpectu. 3a Macu cHoma 2 Kr iX KUIbKICTh Ha mpudyemni craHoBmia 1520
CHOIIB.

JlocmipkeHHs 1 aHajli3 pi3HUX TEXHOJIOTIYHMX CXEM Ta CIOCOO0IB IMiJHIMAHHS 1 30upaHHs
POILICHIIEBOI JILOHOTPECTH TMOKa3aB [3], Mo y pas3i MmigHIMaHHSA TPECTH i3 CTPIYOK 1 B’sI3aHHS iX B
CHOIIM BPYYHY 3aTpaTu Ipari cTaHoBiIATh 40 Jto1.-roj/ra. SIKIo % TpecTy MiAHIMAIOTh 1 B SXKYTh B
cHomu 3a gornomororo migoupaya [1TII-1 uu [TTH-1, To 3aTpatu npaiii ycepenHeHo cKiaaaTh 6,25
JOA.-Toj/Ta. BUKOpUCTaHHSA Ha MIJHIMAHHI CTPIYOK TPECTH MAacoBUX Mpec-miadupayiB 3
YTBOPEHHSIM YIaKOBOK y BHUTJISAJII PYJIOHIB 32 JJAHUMH PI3HUX JDKEPEIN CYITPOBOKYETHCS 3aTpaTaMu
npaui 0,67-2,0 1 2,5-5,8 mon.-roj/ra. 3aMiHa yIakoBOK TPECTH y BHUIVISII CHOMIB HAa PYJOHHU Ta
MEXaHI30BaHE HAaBAaHTaXyBaHHS OCTaHHIX Y TPaHCIOPTHI 3acoOu Yy MOPIBHSHHI 3 PYyYHUM
HaBaHTaXXyBaHHSIM CHOIIIB 3a0e3Ieuye 3HWKEHHS 3aTpaT npatii y 16 pasis [3, 4].

Enepromictkicts (MJDX/T) HaBaHTaXyBaHHS pYJIOHIB HaBaHTaxyBaueM [1®-0,5 3
npuctpoem [1I1JI-0,5 mopiBHIHO 3 €HEProMICTKICTIO pyYHOT'O HAaBaHTAXKYBAHHS CHOIIIB 3HUXKYETbCS
Ha 13,1%. IlopiBHSHO 13 CHONOBOIO TEXHOJIOTI€I0 BUKOPUCTAHHSA IHpec-MiA0UpaviB CIpHsE
MiABUILEHHIO TPOJYKTUBHOCTI TPAHCIIOPTHUX 3ac00IB Ha MEPEBE3€HHI JIbOHOTPECTH 3AJIEXKHO BiJl
BiJicTaHl TpaHcroptyBaHHs B 1,1-1,9 pasa. Ilpu npomy Ha BaHTaxHIH miuaTgopmi 4-TOHHOTO
TPAKTOPHOTO MpHUYena po3MilIaeThes 12 pyoHiB y /1Ba IPYCH.

Pynonn xapakTepu3yrOTh TOBApHUMH SKOCTSIMHU [5], A0 SKHUX BIJHOCSTH: 1XHI JlamMeTp 1
IMPHUHY (BUCOTY), Macy 1 IIUIbHICTh Ta MOLIKO/KEHHS cTe0en TpecTu B pynoHi. [iamerp 1 mupuna
PYJIOHIB BHM3HAYaOTh MOMKJIMBICTH I1X PO3MILIEHHS Ha BaHTaXHIA TIUIaT(GOpMI TPAHCIOPTHUX
3aco0iB, a Maca — BHU3HAYae CTYIiHb BUKOPUCTaHHS BAHTAXOMIAHOMHOCTI HaBaHTaKYBAJbHHX 1
TpaHCOpTHUX 3aco0iB. IIiMBHICTE pYJTOHIB TPECTH pO3MISIAIOTh 1 SK IMOKAa3HUK OLIHKU
MO>KJIMBOCT] BEHTHJIIOBaHHS JIbOHOCHPOBUHM 32 11 HAAMIPHOI BOJIOTOCTI, III0 CIPUYMHIOE 3HUKESHHS
SIKOCTI ITPOJYKIIil a00 BIUIMBAE Ha i1 30€peKyBaHICTb.

B Vkpaini O6yno Hanaromkeno BupooHuuTso juisiHoro ITP-1,2J1 1 cinnoro IIIIP-110 mpec-
nigoupayviB, mo Manu npecyBaibHl kamepu (IIK) BiamoBigHO 3MIHHOTO 1 CTajgoro 0O0’€MiB.
JlocmipkeHHs X Ipec-MioupaviB Ha 30MpaHH1 JIbOHOTPECTH OyIU MpOBEIeH] IPYIO0 HAYKOBIIIB
i KepiBHUITBOM K. T. H. B.M. Kimmmuyxka [5]. [Ipec-migbupadi Oynu oGnagHaHi peryisiTopaMu
mineHOCTI pyinoHiB (PILIP), ski BcTaHOBMIOBaJM B MiHIMaJbHE, OCHOBHE 1 MaKCHMAalbHE
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nonoxeHHs. [Ipec-miaOupadi IOCHiKyBaal Ha IIBUAKOCTAX pyxy Bix 4,26 mo 8,90 xm/rox Ha
Mia0upaHHi CTPIYKH TPECTH 3 JIiHIHHO0 Macoro 0,33 Kr/Mm.

3 BUKOpUCTaHHAM iHQoOpManii, mo HaBexeHa B [5], BHUCIOBJIEHI NEPEAyMOBU IOJIO
noinmeHHs PyHKI[IOHYyBaHHS Mpec-TMia0upadiB Ha 30MpaHH] PoIIeHIEeBOi JhoHOTpecTH [6]. Tak,
Maca pyJoHiB M, (kr) xonuBanacs Bix 85 mo 140 kr 3a cepeqHbOro apupMETHIHOTO 3HAUYCHHS,
CEPEIHhOT0 KBAJIPAaTUYHOTO BIAXHMIICHHS 1 KoedilieHTa Bapiamii BigmosigHo 106,8 1 14 kr ta 13,1%.
IlinbHicTs pynoHiB ppr (kr/M%) 3mimioBamacs Bim 74,5 mo 1288 kr/mM® 3a cepeaHbOro
apru(METHUYHOTO 3HAYCHHS, CEPEIHHOTO KBAJPATHYHOIO BIAXWUJIEHHS 1 KoedillieHTa Bapiarii, 110
nopiBHIOBaNH BixnosinHo 94 i 13,1 kr/m® Ta 13,9%. Posnoxin nomxomkenns creden tpectu Ilop
(%) B pynoHax, sKe 3MiHIOBaJoca B Mexax 6,8—15,2%, xapaktepusyBaBcs CepeaHiM
apu(METHYHUM 3HAUCHHSIM 1 CepelHIM KBaJIpaTUYHUM BigxuieHHsM BigmosigHo 10,0 i 2,22% 3a
koeiuienTa Bapiauii 22,2%.

Jns 3a0e3nedeHHss €(PEeKTUBHOTO BEHTWUJIIOBAHHS PYJIOHIB TPECTH MiAIrpITUM MOBITPAM
MaKCHMajbHA IIIBHICTh PYJIOHIB He MOBMHHA mepepuiryBatd 120 kr/m3, a HuwxHe 3HAUEHHS
ITLHOCT] YNAKOBKM OYTH B Mexax g0 85 kr/m°. ITomkomkeHHS cTeOenq TpecTd B PYIOHAX 3
ypaxyBaHHSM IOLIKO/KEHHS COJIOMM POOOYMMM OpraHaMH JIbOHO30MpalbHOrO KomOaiifHa He
oBUHHO nepesuiyBatu 10%.

3MiHa WiNBHOCTI ppr (KT/M°) pynony BiJl HOro Macu M, (Kr) HE3aJIEKHO BiJ JOCTIIKYBAaHUX
npec-migbupauiB onmucyeThes ofmiero i Tiero x mpamoio (R? = 0,993) 3 mogaTHUM KyTOBHM
koediuieatom 0,934 Ta BUIBHUM YJIEHOM, IO JOpiBHIOE MiHyc 5,39. AHami3 Takoi mpsMoi Ta
rpadika 3MIHH ppr 3AIEKHO BiA Mp CBIMYATH, IO (QOPMYBaHHA PYJIOHIB 3 TPAHHUYHOIO
(MakcuManbHO0) minbHicTIo 120 kr/M3 MoXHuBe 3a ix Macu 134,7 Kr, a 3a IIIBHOCTI PY/IOHIB 85
Kr/M° HPOTHO30BaHa iX Maca MoKe CTaHOBUTH 97,2 KT.

3MiHa TOLIKOMKEHHs cTeden TpecTH B pynoHax [l (%) 3amexxHo Bim iX macu Mp (KTr)
BiIOYBa€ThCS 33 3POCTAIOYUMH TIPSMOJIHIMHUMHU 3aJeKHOCTAMHU. [IpM IIbOMY TMOMIKOKEHHS
crebel TpecTu B pyioHax (opmyBanHs npec-nigoupauem [1I1P-110 nepeBuIyt0Th NOLUIKOKEHHS
TpPEeCTH B PyJOHaX, 10 ix Ghopmye npec-migdupau [1P-1,2J1 31 3minnoto [1K. B piBHsSHHI perpecii
3MiHH [1cp 3aJI€KHO BiJ My, 10 onucye ¢hopMyBaHHS pyJoHiB npec-migoupadem [1P-1,2J1, BinbHwMiA
unen opisHIOE MiHyc 0,698, a KyToBuii koedimient — 0,088 (R? = 0,999). B inmomy piBHAHHI, 0
iHTepnperye (opmyBaHHS pyiaoHiB npec-migoupauem IIITP-110, Bkasani Buile mapaMeTpu
JIOPiBHIOIOTH BiamoBigHo Minyc 1,177 1 0,116 (R? = 0,991). 3 BUKOpHCTaHHSAM HABENEHUX 3HAUEHD
3’sICyBaJIM, 110 MOIIKOKEHHs cTeben TpecTd B ymakoBkax 10% 1 MeHIe B pyjoHax (OpMyBaHHS
npec-niabupayem I1P-1,2J1 moxe Oytu 3abe3mnedene 3a ix macu, sika He nepesuirye 121,6 kr, a B
pyioHax ¢opmyBaHHs npec-minoupauem III1P-110 — sxa ne Outbme 96,3 xr. Orxe, B pa3si
BUKOPUCTaHHS Ha MiJHIMaHHI TpecTH JUIsHOro mnpec-miadoupaya I[1P-1,2J1 g 3abe3nedeHHs
¢bopMyBaHHS PYJIOHIB 3 Oa)KaHOK MIIIBHICTIO 1 JONYCTUMHMM IIOIIKO/DKEHHSM cTe0esn Maca
yIakoBOK He mMoBHMHHA miepeBuiryBaTu 120 kr. I]o cTrocyeThcsi BUKOpPUCTAHHS Tpec-Tiaoupaya
ITITP-110, To 3a0e3nedyeHHs BIANOBITHUX IIIJIBHOCTI PYJIOHIB 1 JOMYCTUMOI'O OLIKO/KEHHS CTe0e
TPECTU B HUX MOXJIMBI 32 (POPMYBaHHS yIIaKOBOK, Maca SIKUX He MepeBUILye 95 Kr.

3 NiABMILEHHSM MIBUJKOCTI pyXy npec-miadupauyis Bia 4,26 no 7,25 1 gani 1o 8,90 km/roj
Maca YNAKOBOK MPSMOJIIHIMHO 3MeHIIyeTbes, a 13 3MmimeHHsaM PIIP Bix wmiHimManbHOrO 10
OCHOBHOTO 1 Jajli MaKCUMaJIbHOT'O MOJIOXKEHHS MPSIMOITIHIKHO 3pocTae. [Ipu BUKOpUCTaHHI JUITHOTO
npec-nigoupava I[IP-1,2J1 3a gocnimkeHHSIMH Maca pyJoOHIB, 1o mnepesumye 120 kr,
criocTepiraiacs Ha mBuaKocTi 4,26 km/roz Ta yctaHoBku PIIP B MmakcumanbsHe nonoxxkeHHs. Pemry
JOCTIKYBAaHUX IIBUKICHUX PEXHUMIB 1 peryIlOBaHb LIbOTO Ipec-Migdupaya ciaijl BBaXXaTH TaKUMH,
110 3a0€3MeYyI0Th JOTPUMAHHS arpOTEXHOJIOTIYHUX BUMOT II0J0 MOIIKOKEHHs cTeOes TpecTu B
chopMoBaHUX yrmakoBKaX. [Ipu 1bOMy BUTPUMYETHCS BHUMOTa MIOJO IIUIBHOCTI PYJIOHIB, 32 SIKOI
3a0e3neuyeThes X epeKTUBHE BEHTHIIIOBAHHS MiJIrPITUM MOBITPSIM.

AHai3 3MIHM MacH PYJIOHIB 3aJIeXKHO BiJ IIBUIKOCTI pyXy 1 nonoxenb PP cinHoro mpec-
nigoupava [1ITP-110 3acBigumB, 1m0 iHTEPBAT JOMUIBHUX IIBUIKOCTEH 1 PEryitoBaHb IILOTO IMpec-
nigoupaya 3HAYHO 3BYXKYEThCS 1 poOOUOI0 MOKHA BBakKaTW MIBUAKICTE pyxy 8,90 km/rox 3a
ycranoBkH PIIP B MiHIManbHE MMOJIOKEHHS.
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Jnis 3a0e3neveHHs MIUIBHOCTI PYJIOHIB JIBOHOTPECTH, 10 YMOKIJIMBIIOE iX BEHTHJIIOBAHHS
MIITPITUM TIOBITPSIM, 3 ypaxyBaHHSM JOIYCTUMOTO IOIIKO/DKEHHS cTe0eN JThbOHOCHPOBUHU Maca
ymakoBok ¢opMyBaHHs mpec-miimoupadamu [1P-1,2J1 i TIIIP-110 He mOBHMHHA TEPEBHIYBATH
BiamoBigHo 120 1 95 xr. 3a ymMoBaMH JOCTIHKCHHS CJIiJi YHUKATH BHKOPHUCTAHHS Ipec-Tiaoupaya
I1P-1,2J1 na mBuakocti pyxy 4,26 km/ron 3a ycranosku PII[P B makcumanbue nonoxenns. [Ipec-
nigbupau IMITP-110 morinsbHO BHUKOPHCTOBYBATH Ha MIBUAKOCTI pyxy 8,90 KM/ToJ Ta yCTaHOBKH
PII[P B miHIMaJIbHE TIOJIOKEHHSI.
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['aporeni BUKIIMKAIM 3HAYHY 3aIliKaBJICHICTh JUIsl O10MEIMYHUX 3aCTOCYBaHb, SIK MaTepiaan
JUTSE KOHTaKTHHX JIIH3, MATPUII Ui TKAHHHHOI 1HXKEHEpii, a TAaK0XK, K CUCTEeMH JIOCTaBKH JiKiB. Ha
ChOTOJIHI OOpe BUBYEHO 1 OXapaKTEPU30BAHO HU3KY CHHTETHYHHUX 1 MPUPOJHIX MOIIMEpIB s
onepkanHs riaporemiB. OIUH 3 TaKUX — JKEJIATHUH, KU BOJOIE 010CYMICHICTIO Ta 3JaTHICTIO JIO
010JIOT1YHOTO PO3KJIAaHHS.

JKenatuH MOXHA BHKOPUCTOBYBAaTH CaMOCTIHHO, aje WOro BJIACTHBOCTI Yy BHIJISII
T1IPOTEIII0 CYTTEBO 3aJISKATh BiJI TEMIIEPATypH, TOMY 3aCTOCOBYIOTBhCS CUCTEMH CTPYKTYpPYBaHHS,
AKi epen0aydaroTh (yHKIIIOHAI3AII0, U1 CTBOPEHHS MaTepiaty, IKHH Ma€ HOBI XapaKTePUCTHKH.
Bukopuctanns 3mmBatoyoro areHTy, Takoro sik DEPEG-400 (nonietunenrnikons 400 3 KiHIIEBUMH
peakiiHO 3MaTHUMH  TpyNMaMH), CYTTEBO IIOKpAllye HOro MeXaHiuyHi  BJIACTUBOCTI,
TEpMOCTAOUIBHICTh Ta 3JaTHICTh 10 HaOpSKaHHS.

YTBOpEHHSI KEIATUHOBOTO TIAPOTEII0 HIDKYE TEMIIEPaTypH WOTO ITUIABIICHHS BKIIFOUAE
¢b13uuHy B3a€MOJIII0 MK MaKkpoMolieKyinamu nofimepy. Ilpote, rigporens yTBoOpeHUil xKeIaTHHOM 1
DEPEG-400 Bxutouae 1Bi pi3Hi B3aeMoii; 6e3mocepeiHbo Pi3udHy, a TaKOXK, XIMIUHY — YTBOPEHHS
MOTEPEYHUX 3B’SI3KIB MK JIAHILIOTAaMU KENAaTUHY 1 (YHKI[IOHATI30BaHUM MOJIIETUIEHTIIKOIEM

(puc.1).
H B Maun
0\7"R"\b—,; 2N % T=80°C DH

Henanm DEPEG-400 K enanm-DEPEG rigporems

Puc.1. Cxema yrBOpeHHs XiMiYHO 31IMTOIO KeJIaTHHOBOIO TiIPOreJIio

[TpoBeneni ¢izuko-MexaHiuHi JOCTIKEHHS TMOKa3ald, 10 XIMIYHO 3IIUTI >KEJIaTHHOBI
rigporeni BUTpUMYIOTh HaBaHTaxeHHsa 50-70 xlla. Kpim 1poro, Ha BiIMIHY BiI He
CTPYKTYpOBaHHX, siKi pyhHHyroThcs mpu 10-12 klla, omepskaHuii TimporeneBuii MaTepiai, Micis
MPUITHHEHHS HAaBaHTAXXCHHS, TIOCTYIIOBO BiJIHOBIIIOE CBOIO MTOYATKOBY hopmy (puc.26)

Puc.2. ’Kenarunosuii riaporesb crpykrypoBannii DEPEG-400: a) nepen moyaTrkom
HABAHTAKeHHS; 0) MAKCUMAJIbHO HABAHTAKEHUI; B) MiCJIsl MPUNIUHECHHS HABAHTAKEHHS
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OpepkaHo — TiIporeneBH  MaTepial 3 THOKpamleHUMH  (Di3MKO-MEXaHIYHUMHU
XapaKTEPUCTHKAMH, IO Ja€ 3MOTY pO3IMUPUTH 3aCTOCYBAHHS XIMIYHO 3HIMTHX JKEJIAaTHHOBUX
TiIporeniB  AK TepeB’sI3yBaJbHUX MaTepianiB, y TKaHWHHIA iH)XeHepii, fK MaTpuip yis
BHUBUIbHEHHS (DapMIipenaparis.
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AHAJII3 NTPUYUH HETATUBHOT O BIIVIMBY HA JJOBKIVLJISA CBUHOKOMIIJIEKCIB
HA IMPUKJIALI JIAJIBHOCTI TOB «AI'POIHI»

Mapxkosuu C.B.

cr.rp. EOO1-18 YAVYHT

Coboaeschka O.C.

CT. BHKJI. Kad). €KOJIOTii, TEIJIOTeXHIKK Ta oXxoponu npami, Y IYHT

OCHOBHUMM [ KepeNlaMH BIIMBY Ha HABKOJIMIIIHE CEPEIOBUINE CBUHOKOMILICKCIB €:

- 3a0pyAHEHHS IPYHTIB;

- CKUM 3a0pyIHIOIOUUX PEYOBHH Y BOJIHI 00'€KTH;

- PO3MIILICHHS BiJIXO/IiB;

- BUKHUIH 3a0pY/IHIOIOUUX PEUOBHH B aTMOC(EpHE MOBITPS;

- TEIJIOBUH BIUIMB Ta 1H.

B nHacnizok woro cmocTepiraeTscs Jerpajalis 3eMeNIbHUX PEeCypCiB, BUCHAKEHHS BOIHHUX
pecypciB, 3HUKEHHSI SIKOCT1 KHUTTS HACEJICHHS, BTpaTa 010p13HOMaHITTS.

[TprunHaMu BHHHKHCHHSI TaKWX HETaTHBHHUX HACHTIIKIB € Oe3BiANOBiNaIbHE CTaBJICHHS
Cy0’€KTIB IOCIOJIAPIOBAHHS IO BUMOI €KOJIOTTYHOI'O 3aKOHOJABCTBA. Po3risHEMO i NPUYMHU Ha
npukiani gaisuibHocti TOB «AT'POIH/[I», sikuii 3Haxoquthest y M. [ligroponse JJHimponeTpoBChKOi
obnacti. Binnosigno Koncruryiii Ykpainu, rpomaasHaM TrapaHTYe€ThCs MpaBo Ha Oe3meuyHe s
KHUTTS 1 37J0POB'sl TOBKULIS Ta HA BIJIIIKOYBAaHHS 3aBIAHOI MOPYIIEHHSIM I[HOTO TpaBa MIKOIH (CT.
50 Koucrutyuii Ykpainu)[1]. Kepytouuce nuum npaBom Ta 3akoHoM Ykpainu «IIpo 3BepHEHH:
rpOMaJIsiH», MEUIKAHII MICTa HEOJHOPA30BO 3BEPTANIMCS 31 CKapraMd Ha BIAUYTTS CHIBHOTO
HEMPUEMHOTO 3aaxy, CXOXOro Ha amiak Ta CIpKOBOJIEHb, Y MOBITpi, 110 BUKJIMKA€E MOJPA3HEHHS
CIIM30BO1 0OOJIOHKH, MIEPIIiHHS B TOPJIi, AJIEPTivHI peaKiii Ta TOJIOBHUIA O11b, 10 OpraHiB MiCIIEBOTO
camoBpsinyBanHss, Juinpocekoi OJJA, ekonoriunoi iHcnekuii Ta depxnpoacnoxusciyxou [2]. B
HACJIJIOK YMCIEHHUX CcKapr Oyiu TpoOBEJEHHI To3amjiaHoBl mnepeBipku AisuibHOCTI TOB
«ATPOIH» [lepXnpoJCHOXHUBCIYKO00I0 Ha TMiACTaBl 3BEepHEHHSA (i3uyHOoi ocobu, 3a
pesyibpTaTaMu AKkoi Oyino 3adikcoBaHO TEpeBUINCHHS KoHIeHTpalii piBHiB ['JIK mo HacTymHuUM
3a0pyHIOIOUUM pedoBUHAM: - amiak y 1,1 - 3,2 pa3u B pi3HUX TOUKax KOHTPOJBHUX 3aMipiB; i3
HEBpPaxOBaHUX JOJATKOBUX JDKEpEJ BUKHJIIB - aMiak, CIpKOBOJIEHb, METaH, CYCIEHJ0BaHI TBEPIl
YaCTUHKM, OyTHJI MEpKalTaH, aepo30Jib BiJl 3BapIOBaHHA Ta pi3aHHS MeTany, (GpEeoHH, BYIJIEBOIHI
TPaHWYHI, OKCHJIM a30Ty, OKCHJM BYTJICII0 Ta I1HIII 3a0pyIHIOIOYl PEUYOBUHH Bij BIIMOBITHUX
TEXIPOLECIB, 1110 B CBOIO YEPry BIUIUBAE HA JI0JIATKOBE PO3IMOBCIO/DKEHHS 3allaxiB Ha TEPUTOPIIO
CaHITapHO-3aXMCHOI Ta JKUTJIOBOI 3a0y/I0BH Ta 1H. 3a pe3yJbTaTaMu NepeBipKH Oylu MpUBEAEHI i,
AKI HEOOXiZHO BUKOHATH JJsl YCYHEHHS NOpPYIICHHS: MPOBECTH IHBEHTApHU3allil0 BCIX JKepel
BHUKH/I1B 3a0pyIHIOIOUHX PEYOBHUH B aTMOc(hepHe MOBITPs, po3poOuTH «OOIPYHTYBAHHS CaHITapHO-
3axMCHOI 30HU cBUHapchkoro komiuiekcy TOB «AI'POIH/I» 3 ypaxyBaHHSIM BCIX JKepei BUKHUIB,
HaJaTh MaTepiajy EKCHEepTHIH KOMICIi 3 MUTaHb BCTAHOBJIEHHS Ta 3MIHM pPO3MIPIB CaHITapHO-
3axucHuX 30H Y «lHCTHTYT rpomanckkoro 3mopos’ss iM. O.M. Map3zeeBa HAMH VYkpainu,
OTPHUMATH BHCHOBOK JePKABHOT CaHITapHO-€M1/1eMI0JIOTYHOT €KCIIepTU3H
JlepKIIpOACTIOKUBCIY KON  YKpaiHU, BUPIIIUTH NUTAHHSA I[IOJ0 3IHCHEHHS J1abOpaTOPHHUX
JOCTIKEHb Ha 30BHIIIHIA MeX1 CaHITapHO-3aXMCHOI 30HHU, 3BEPHEHOI 10 KHUTIOBOI 3a0y/l0BU B
MOBHOMY 00Cs31 3 ypaxyBaHHAM BCiX 3a0pyAHIOIOUMX PEUOBMH, IO TPEJICTaBIIEHI y BUKHIAX
o0’exty [3]. IIpore moBTOpHa mepeBipka momo BukoHanHs TOB «AI'POIH» mnomepennix
MIPUITKCIB BUSBMJIA iX HEBUKOHAHHS, TaKOXK OynH 3adikcoBaHi MEPEeBUILECHHS KOHIIEHTpALN PiBHIB
I'’IK Ha mexi canitapHo-3axucHOi 30Hu TOB «AI'POIH/I» Ta Ha TepuTOpii *KUJIOTO KBapTaly
micta [lixroponne:

- amiak B 1,4 — 1,6 pa3u - y Tounti T1 miBaeHHO-CXi/1Ha CTOpoHA B 145 M;
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- amiak y 1,75 pa3u— y Touni T3 xwunuit kBapran (micto Iligroponne, By:i. JHinpoBchKa,
oyn. 113 — 300 m);

- amiak y 3,75 pazu — y Touni T4 nmiBHIYHO-cXigHa cTropoHa 500 m;

- amiak y 2,55 pa3u — y Touni T6 nmiBHIYHO-3axiHa cTopoHa - 425 M C33 (Bix naryH);

- amiak B 1,25 — 1,4 pa3su — y rtouui T8 xwumumit kBapran (micro Iliaropomne, By:.
JlHinpoBceka, Oym. 121 — 250 m) [4].

[Tpoanami3zyBaBIM JaHi TEPEBIPOK, MOXHA CTBEPIKYBaTH, [0 HETATHBHUIN BIUIMB Ha
JOBKULJISL Ta 370POB’ S JIFOJIEH BijI AIsUTBHOCTI CBUHApChKoro komiuiekcy «AI'POIH/I» BinOyBaeThcs
BHACIIIZIOK O€3BiNOBITAILHOTO CTaBJIEHHS Cy0’€KTa rOCIIONAPIOBAHHS /IO BUMOT €KOJIOTIYHOTO Ta
CaHITapHOTO 3aKOHOJAaBCTBa YKpaiHu. [IpuunmHamMu Takoro MOpYIIEHHS € HEHAJIEeKHE BEJEHHS
rOCHOJAapChKOI MisSUTBHOCTI BiJl CAMOTO MOYATKY:

1. BignmoBigno no ycranoBuux nokymeHTiB TOB «AI'POIH/]» modano cBow AisIBHICTB 3
2015 poky, me no mpuitHiaTTs 3Y «lIpo OIiHKY BIJIMBY Ha JOBKULIS», TaKUM YHHOM IEpe[
mo4aTkoM cBOo€l AistbHOCTI TOB moBuHHO OyII0 MPONTH eKOJIoTIYHY ekcrepTu3y. OaHak, bOro He
OyI10 3p006JIEHO, TAKOXK BIZACYTHIM €KOJOTTYHHMIA MacHopT MiJIPUEMCTBA Ta OOIPYHTYBaHHS IIUPUHU
C33. Kpim Toro, ocHoBHuM BuaoM aisuibHOcTi TOB «AI'POIH/I» Bkazano 01.46 - Po3BeneHHs
CBHHEW, X04Ya J0 MOMEHTY YTBOPEHHsS CBHHApHOTO KOMIUICKCY Ha JaHiil TepuTopii 3aiiMaimncs
PO3BEACHHSIM POraToro CKoTa, ToOTO MOTPiOHO OYyJI0 MPONTH MpoLEnypy 3MIHU (QYHKIIOHATHHOTO
MPU3HAYCHHS 3€MEIbHOI JTUISHKY, IO MPHU3BEIO O 1 A0 YTOYHEHHS KUTBKOCTI CBHHEH, KUTBKOCTI
JIaryH, HOBHOTO TEpeiKy Ta 00Ky JKepesl BUKU/IB Ta BIIXOIB, IIJIAHYBAHHS Ta yMOPSAKYBAaHHS
po3mipy C33. Takoxx BiACYTHIM TEHEPAIbHHMHA IUIAH IMIJIPHEMCTBA. AJle HE 3BaKalOYW Ha
BIJICYTHICTh LIUX JOKYMEHTIB MISJIbHICTh CBUHAPHOTO KOMIUIEKCY Oylia po3mouaTa, 110 3 PEIITO
MIPU3BEIIO JI0 ICHYIOYHX MPOOIIEM /ISl MiCIIEBOTO HACEIICHHS.

2. TOB «AI'POIH/l» He BUKOHYe BHMOI IIOAO IHBEHTapu3allii Kepenl BUKUIIB
3a0pyJHIOIOYUX PEYOBHH Yy TOBITPS, HE BElIE B IOBHOMY OOCS31 KOHTPOJIb 3a JIOTPUMaHHSIM
BCTAHOBJICHUX TPaHUYHO-JI0NYCTUMUX BUKH/IIB 3a0pYIHIOIOUUX PEUYOBUH B aTMOC(HEPHOMY MOBITpI
Ha MEXI1 CaHITapHO-3aXUCHOI, KHUTIOBOI 30HU, HE BHOCUTH 3MIHH IOJIO KUTBKOCTI T4 PO3MIIICHHS
HOBUX JKepen BUKUAIB. OTpUMaHUN 103BUT HAa BUKUIM 3a0pYAHIOIOYNX PEYOBUH HE BUKOHYETHCH,
TOMY IO KIUIBKICTh IMX JKEpeN 3MIHIOBajacs, IO MOTpeOyBana OTPUMaHHS HOBOTO JO3BOIIY.
Hacnminkom 1poro takox € mepeBuiieHHs ['JIK 3a0pyaHrorounx pedoBUH. SIK BUAHO 3 JaHHUX
NEepEeBIPOK, HE BEAETHCS B IOBHOMY 00cCsIry W OONIK BHUKHJIB BiJ TEPECYBHHUX JDKEpeEN, He
MIPOBOJIUTHCS HAJIEKHA Je31H(EKIIs TPaHCIIOPTHUX 3aCO0iB.

3. He BuKOHYIOTBCS 1 1HIII CaHITapHI MpaBuUiia Ta HOPMATHUBHO-TIPABOB1 aKTH: 30UIbIIYETHCS
KUIBKICTh JIaTyH [AJS HAKOTMHYEHHS OPTraHiuHUX BIAXOJiB; 30UIBIIYETHCS KITBKOCTI CBHHEH, He
BiJIOMa KUIBKICTh Ta TTOBOJDKEHHS 3 MaJIHHSIM TBApUH — BCE II€ MOTPeOye 3MIHU Ta 3aTBEPIKEHHS
BIJITIOBITHUX JIOKYMEHTIB, HOBOTO IUIaHY KOMIUIEKCY, 3MiHU po3Mipy C33, MOXKIIMBO 3MiHH MPOLECY
yTHTi3alii 010B1IX0IiB.

4. BukoHaHHSl NPUNKCIB OPTraHiB KOHTPOJIO 32 JAIAJBHICTIO CY0’ €KTIB TOCIOJAPIOBaHHS €
00OB’SI3KOBUM Yy BCTAHOBJIEHI IMPHUIMCOM CTPOKH, LI0 HEoJgHOpa3zoBo Oyno mnopyumeHo TOB
«AT'POIH/I» - mpu3BOAWTH A0 MOTIPUIEHHS BXE ICHYIOYOrO HETraTMBHOIO BIUIMBY JisSIBHOCTI
CBHHOTOCTIOZAPCTBA HA CTaH JIOBKIJLIS.

TakuM 4YMHOM, BUKOHAHHWM aHami3 MOKa3zye, M0 MPUYMHAMU HETaTUBHOTO BIUIMBY Ha
JOBKUIIISL € HE CTUIbKK Oe3mocepenHsi MisUTbHICTh CBUHOKOMIUIEKCY, CKIJTBKH HE BIJIMOBiIHE, HE
n6ane Ta OE3BIANOBIAANbHE CTABJICHHS J0 BHUKOHAaHHS BHMOT YHMHHOTO 3aKOHOJABCTBA, MO M
MIPHU3BEIIO JI0 3HAYHOT HEOE3MEeKH TSI JOBKIJUISI Ta 37I0POB’SI JIFOICH.

Cnucok JiTepaTypu:

1. Koncruryuis Ykpainu: 3akoH Ykpainu Big 28 uepBHA 1996p. Ne 254x/96-BP. URL:
https://zakon.rada.gov.ua/laws/card/254x/96-Bp

2. IIpo 3BepHeHHS rpoMajsH: 3akoH Ykpainu Big 02 xoBTHS 1996p. Ne 393/96-BP. URL:
https://zakon.rada.gov.ua/laws/card/393/96-sp
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3. TonoBHe ynpaBiiHHA [lepknpoacnoxuBciayx0Ou B JIHIMporneTpoBChKiii o6sacTi. AKT
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TEPBAPHI 350PU ATOCTIHO TOJAPO B ICTOPUYHIN KOJIEKIIIT
E.EJIIHAEMAHHA I'EPBAPIIO OJECBKOI'O HAINIOHAJIBHOI'O YHIBEPCUTETY
IMEHI I.I. MEUHUKOBA (MSUD)

Hemepuaios B.B.!

K.0.H., mpodecop

Bacuibena T.B.?

K.0.H., JOIIEHT

Kosanenko C.I'.?

K.0.H., JOIIEHT

'K3BO «Opnecrka akanemis HenepepsHOi ocBiTH OfiechKoi 061acTi», kKadenapa METOIUKH
BHKJIQIaHHA 1 3MiCTY OCBiTH, IpoB. HaximoBa, 7, Oneca, 65029

2 Onechkuii HalioHanbHU yHiBepeuteT imeni 1.1, MeunukoBa, 6ionoriuauii (haxymnbTer,
kadeapa 6oraniku, [llammancekmii mpos., 2, Oneca, 65058

['epbapiit Onecbkoro HaiioHaidbHOro YyHiBepcutery imeni L.I. MeunukoBa 3aHeceHO /0
neperniKy 00’ €KTiB, IO CTAHOBIIATH HalllOHANbHE HanOaHHa YKpainu, y 2004 p [2]. Cepen iMmeHHHX
KOJIEKI[1 I[boro repOapiro ocobmuBe Mmicie 3aiimae icropuunuit repoapii E.E. JlinnemanHa, B skomy
MIPEJICTaBJICHI 300pH PI3HUX JTOCITITHUKIB.

MeTtoro poboTH € TIPOOBKEHHS onpartoBanHs ictopuyHoi konekuii E.E. Jlingemanna [3],
gKa € CKJIaJOBOI0 YacTHHOI TepOapiro OnechbKoro HalioHaNbHOTO  yHiBepcuteTy imeHi LI
MeunukoBa (MSUD) [1], ompunrognenHst BimomocTeil mpo AroctiHo Tomapo [4], mo OyB
KOJIGKTOPOM LIi€1 KOJIEKIIi1, aHaJli3 repOapHUX 300piB HOTO JOCIiTHUKA.

VY xBitHi 2022 poky BunoBHuiocs 140 pokiB i3 JHS CMEPTI B1IOMOTO iTaliiichbkoro 6oTaHika
A.Tonapo.

Arocrino Tomapo (Agostino Todaro) (18.01.1818- 18.04.1882) — iramiiicekuii OOTaHIK,
SAKUI OaraTto yBaru NpuauIsiB NanopoTenoi0HUM Ta HaCIHHUM pociinHaM. BiH HapoauBcs Ta momep
y Ilanepmo. IlpakTuyHo Bce CBO€ XUTTA BiH MpoBiB Ha ocTpoBi Cummiis. A. Tomapo maB
010JIOTIUHY Ta IOPUAUYHY OCBITY, OyB mnpodecopoM OOTaHIKH, 3acHOBHUKOM I[lamepmchkoro
ToBapucTBa awiiMaTu3amii (1861 p.), wieHoMm akageMii MPUPOAHUYMX Ta EKOHOMIYHHUX HayK,
a/IBOKaToM, TOOTO pPi3HOOIYHMM BUEHUM Ta JTOCIIJHUKOM, KU Oarato yBaru NpUILISB Hayll 1
repbapito. 3 1856 o 1892 Bin OyB nupexktopom bortaniuHoro cany YHiBepcurety Ilanepmo [4]. B
el yac BIH NpaloBaB €(pEKTUBHO 1 CIpUSAB 3pocTaHHIO boraHiuyHOro camy YHIBEpCUTETY
[Tanepmo, 310paB y HbOMY BEJIMKY KUIbKICTh €K30THUHUX POCIMH Ta 3a KOPOTKUM yac 3poOUB Horo
onHMM 13 HauOubmmx y €Bpomi. Y 1879 Tomapo O0yB npusHauenuii cenaropom KoposmiBcTBa
Iranmis.
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Puc. 1. A. — Ilam’aTHuk A. Togapo. b - Monorpadisa A. Toaapo, B sikiii BiH onucye
HOBi BH/IY POC/INH, iIHTpoaykoBaHi y ITasepmcbkomMy 6oTanidyHOMY cany

VY tabnuui 1 npeacraBieHnit CHCTEMAaTUYHUN CIIEKTP pociuH, 310panux A.Tonapo y 1866,
1873 Ta 1880 pp. Ha ocTposi Curwutii Ta y M. [Tanepmo

Ta6auna 1. CucreMaTHYHUH CIIEKTP POCJIMH 3 icTopn4HOoi repdapHoi koJekuiii E.E.

3i0pani Arocrino Tonapo

Jlingemanna rep6apiro OgecbKkoro HanioHaJbHOro yHiBepcurery imMeni I.I. Meunukosa,

N | Poguna KinpkicTs N | Poguna KinpkicTs
poliB | BUAIB poJliB | BUTIB

1 | Aspleniaceae 1 1 14 | Gramineae (Poaceae) 9 10

2 | Amaranthaceae 1 1 15 | Guttiferae (Clusiaceae ) 1 2

3 | Betulaceae 1 1 16 | Labiatae 8 9
(Lamiaceae)

4 | Caryophyllaceae 1 2 17 | Leguminosae 7 10
(Fabaceae)

5 | Chenopodiaceae 2 2 18 | Malvaceae 1 1

6 | Cistaceae 1 1 19 | Orchidaceae 2 5

7 | Compositae 8 9 20 | Polygonaceae 2 2

(Asteraceae)
8 | Cruciferae 6 6 22 | Scrophulariaceae 1 1
(Brassicaceae)

9 | Cupressaceae 1 1 23 | Thymeliaceae 1 1

10 | Cynomoriaceae 1 1 24 | Umbelliferae 6 6
(Apiaceae)

11 | Dipsacaceae 1 1 25 | Urticaceae 1 1

12 | Euphorbiaceae 1 2 26 | Violaceae 1 1

13 | Gentianaceae 1 1 Pazom 67 79
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Beboro y ictopuuniit konekuii E.E. Jlinnemanna rep6apito OaechbKoro HaiioHaIbEHOTO
yHiBepcuTeTy iMeHi [.I. MeunukoBa 3HaxoasaThcs 83 apkylini, Ha SKUX MpeacTaBieH] 79 BUAIB Ta 2
piznoBuau (Calendula arvensis g incolor ta Bromus tectorum var. glabra) 3 67 poais, 26 poauH,
mo Hanexarb 10 4 kmaciB: Polypodiosida, Pinopsida, Liliopsida Magnoliopsida ta 3 Bigmimis:
Polypodiophyta, Pinophyta, Magnoliophyta.

[MpoBimuumu € pomunu: Gramineae (Poaceae), Leguminosae (Fabaceae), Compositae
(Asteraceae), Labiatae (Lamiaceae), Cruciferae (Brassicaceae), Umbelliferae (Apiaceae),
Orchidaceae. TakcoHOMIYHHUI aHaITi3 AOCIIIKEHUX 300piB MOKAa3aB, 110, B OCHOBHOMY, 3i0paHo 110
OJTHOMY BHJy 3 POy, ajie i € Ouibm npeacrasieni poau: Orchis (Orchidaceae) — 4 suau, Trifolium
(Fabaceae) — 3 Bumm, Silene (Caryophyllaceae), Calendula (Asteraceae), Euphorbia
(Euphorbiaceae), Lamium, Lotus (Fabaceae) — o 2 Buu.

VY pomuni Cynomoriaceae € nuire ogud Bug - Cynomorium coccineum L. Ile GaraTopiuni
TpaB'IHUCTI, YEPBOHO-KOPHYHEB] Oe3xs0podisbHi pocinuu, Bucotoro 70 30 cm. LliHomopiym Bene
IUJIKOM Tapa3sUTHYHUNA CIOCIO JKHUTTS, NMPUCMOKTYIOUHM OCOOJIMBUMH TayCTOPisIMH 10 KOPIHHS
IHIINX POCIIMH, B OCHOBHOMY TanoditiB. HasBa pomy Cynomorion Brepine Oyiia BUKOpPHCTaHA B
1729 Pier Antonio Micheli y cBoiii kau3i Nova plantarum genera. JIiHHE# 3MiHUB 1110 Ha3BY y CBOIi
Materia Medica (1749) na Cynomorium. o XVIII cTomiTTs 10 pOCIMHY BBaXKadH TPHOOM.
[Tono>keHHS POAWHHM Yy TAaKCOHOMIYHIM cuctemi HescHOo. Crnpobu 3HAWTH HOro HaWOIMKYOTO
poawya 3a JONOMOTOK MOJICKYISIPHO-(TOreHeTHYHUX JOCHIKEHb TaKOX JEMOHCTPYBAIIU
HenepekoHnuBi pesynbratu. Cucrema APG III (2009) He BiZHOCUTH II0 POAMHY 10 OYyIb-SIKOTO
MOPS/IKY.

B rep6apii € Bux Polygonum Gussonii Tod., Busnauenmii camum Aroctino Tomgapo.

Miciiem 300piB pociIMH Ha eTUKeTKax BkazaHo Cummiito (19 repbapHUX apKymnB) Ta
[Tanepmo (61 r.a.). Cunumnis — HalbOUTEIIMI ocTpiB y CepeazeMHOMY MOpi, SIKUH HalexuTh Itamii.
Penbed ripcekuii, € HaiOumpmmii BynkaH ETHa, skl NepiogMYHO BUKIUKAE 3EMIICTPYCH.
[lepeBakatoTh KcepodiTHI YarapHUKH Ta JiicH 3 1y0iB 1 OykiB. [lanepmo - cTonuIs OCTPOBY.

Takum urHOM, HociimkeHi repoapHi 30opu Aroctino Tomapo 3 xonekuii E.E. Jlinnemanna
repbapito  Omecbkoro HarioHaqbHOro yHiBepcutTery imeni LI, MeunukoBa (MSUD) wmaroTh
icropuuHe 3HaueHHsA. Bubipka nociipkeHux 3arepOapu30BaHUX POCIUH HE € JIOCTAaTHBOIO IS
a”amizy ¢uopu Bcboro octpoa Cunmiis, abo Horo romoBHoro Micta Ilamepmo, anme BoHa nae
YSBJICHHS TPO Micls 300piB POCIHH, KyIbTypy OQOpPMIEHHS repOapHUX apKyIliB Ta €TUKETOK.
Beboro mpoanainizoBaHo 83 repOapHi apkKylli, Ha SIKUX IpeJcTaBieHl 79 BUIIB Ta 2 pi3HOBUAU
pociuH 3 67 poxiB, 26 poauH, IO HaleXaTh M0 4 KJaciB Ta TPhOX BLLAUIIB. PociuHu, sKi
3MOHTOBAHO Ha repbapHHUX apkymax, 3i0paHo y 1866, 1873 ta 1880 pp. [lepauHoro mux 300piB €
Polygonum Gussonii Tod., Bu3nauenuii ocobucto A. Tomapo. 3BepHEHO yBary Ha pOCIHHY
Cynomorium coccineum L. 3i6pany Ha Curmnii, mo napasurye Ha ranodirax. Lleit Bua € equHuM
BUJOM y poanHi Cynomoriaceae, Miclie SIKOi y CydacH1i TaKCOHOMIi TOUHO HE BU3HAUEHO.

Cnucok JiTtepaTypu:

1. Komamenko C.I'. Tepbapiii Opnecpkoro HaimioHanbHOrO yHiBepcuTeTy imeni LI
MeunukoBa / I'epOapii Ykpainu. Index Herbariorum Ucrainicum / Pegaktop—ykianau k.0.H. H.M.
Iusn. — Kuis, 2011. — C. 222 — 233.

2. TlocramoBa KMV Big 22.09. 2004. JlepxaBHuii peecTp HAYKOBUX OO €KTIB, IO
cTaHOBJIATH HarioHanbHe HanbOanHs. URL: https://data.gov.ua/dataset/60e87903-5bcd-4414-8fe6-
2135bba5ae95/resource/b04a45ee-37ac-4c20-9e47-ce6d3d639bfd/download/derzhavnii-reiestr-
naukovikh-ob-i (nara 3Bepuenns 15.03.2022)

3. Ckapbu repOapito OHY (MSUD). T'epbapna xonekmiss E.E. Jlinmemanna. /C.T.
Kopanenko, O.}O. bonaapenko, T.B. BacunwseBa, B.B. Hemepuanos. - Oneca: «OcBita Ykpainu»,
2017.-776 c.

4. Todaro Agostino URL.:

http://notes9.senato.it/Web/senregno.NSF/e56bbbe8d7e9¢734¢125703d002f2a0c/0e628ce20
f241ada4125646f006108dc?OpenDocument (nata 3BepuenHs 03.05.2022).



173

Pedagogical sciences

METOJIWYHI PEKOMEHJAIII 1110JJ0 BAKOPUCTAHHS JUAAKTHYHHAX ITOP
MPU HABYAHHI AHIJIIMCbKOI MOBH YYHIB 4 KJIACY
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KwuiBcbkuii inctuTyT HamionansHoi rBapaii Ykpainu
vikaromanjuk@gmail.com
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HamionaneHuii negaroriyauii yaisepcutet imeHi M.I1. JIparomanoBa
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[TpoGiiemu oprani3arii HaBYAILHOT JISUTGHOCT] YYHIB i YaC BUBYCHHS 1HO3EMHOI MOBH B
MOYATKOBIN IIKOJII 3yMOBIIEHI pe)OpMyBaHHSIM 3MICTY OCBITH, ITOYATKOM MIKIIBHOTO HABYaHHS 3
IIECTH POKiB, OBOJIOJIHHSM 1HO3EMHOIO MOBOIO 3 TIEpIIOTO KJacy, HEOOXITHICTIO pearizarii
TBOPYOI'0 MOTEHIIIaTy YYHIB HABYaJIbHO-BUXOBHOT'O MIPOLIECY.

Binomi Bueni 1.B. Banyesa, I'.A. Bonoman, A. ®@. I'eprens, H. 0. [pyukis, K.JI. Kpyrii,
O.b. Muxaiinoa, C.B. Poman, FO.I. ®enycenko, C.A. Xomoposcrka,l.O. Cikopcbkuii, P. 178
XKykosceka T.M. lllkBapiHa Ta iHII 3aiiMalOTHCS TOUIYKOM IPABHIIBHOTO BHKOPHCTAHHS irop Ha
[IOYaTKOBOMY €TaIll BUBYEHHSI aHIUIIHCHKOI MOBH B OCBITHIX 3aKjaax.

Sk BiZOMO, 3aCTOCYBaHHS TpPAIAWIIHHUX METOIIB JAWJAKTHKH HE 3aBXKIW TapaHTye
e(eKTHUBHE 3aCBOEHHS HaBYaJIbHOI'O MaTepialy Ta MOro BUKOPUCTAHHS B MOJANbBILIIN AiSUIBHOCTI.
[TacuBHICTH AiT€l y HaBYaHHI Ta Mi3HAHHI HAaBKOJIMIIHBOI IIMCHOCTI HE CIpUsS€ TXHINA yCIIIIHIN
ananTanii B comiym. OJHi€0 3 YMOB pe3yJbTaTHBHOCTI HABYAJIbHOIO MPOLECY  IIKOJSPIB €
BUKOPHCTaHHS AaJIeKBaTHUX JIO iXHIX IMi3HABAJbHUX MOMJIMBOCTEH METOJIB HaBUaHHSI, SKE
3a0e3MeUnTh TICHY CIIIBIIPALl0 BUMTENS M Y4YHIB SIK CyO’€KTiB HaBYaJIbHO-BUXOBHOT'O MPOIIECY,
CHPUATHME PO3BUTKY KOMYHIKaTUBHOI, MI3HABAJIbHOI, TBOPYOI AISUIBHOCTI y MOYaTKiBLIB [3, ¢. 36].

OpHUM 3 TaKUX METOJIIB OCBITHBOT'O IPOLIECY BBAKAETHCSA TUAAKTUYHA I'Pa, KA CIPSIMOBYE
HaBYaHHS HA MIPOJYKTUBHE 3aCBOEHHS YYHSMHU 3HaHb, yMIHb 1 HABUYOK [1, c. 34].

BpaxoByroun mncuxonoriydi Ta (iziosoriyHi OCOOJMBOCTI JiT€H MOJOIIOTO MIKIIBHOTO
BIKY, HAMONTUMAJIBHIIIUM CIIOCOOOM HaBYAaHHS AHTJIIMCHKOI MOBU B 4 KJacl € irpoBa CHTYaIlis.
3a10BOJIbHAIOUN NOTpeOy AWTHUHHM TpaTHCs, MEPeBTUIIOBATUCH, PyXaTHUCs, Y4YUTeNb 3abe3mneuye
YMOBH JUIsl pPO3BUTKY IMi3HABAJIbHOI JISUIBHOCTI Y4HIB 4 KJaciB Ha YpOKax aHIJiiicbkoi MOBH [4, c.
101].

IrpoBa nisIbHICTH BHCTyHae sIK 3aci0 (opMyBaHHS Ta BJOCKOHAJEHHSI 3HaHb, YMIHb 1
HaBUYOK Y Mpolleci HaBUaHHS aHTJiiCchbKkoi MOBH. BoHa mae OyTH cripsiMoBaHa Ha OpMYyBaHHS Ta
BJIOCKOHAJICHHSI HE TUIbKM acCleKTIB MOBH, a I MOBJIEHHEBUX MEXaHI3MIB (YMIHHS TOBOpIHHS,
ayIilOBaHHS, YUTAHHS Ta HChMa) [2, c. 44].

Sk mnokasye AocBil poOOTH, 3HAYHA KUIBKICTh BHUITYCKHUKIB, MalOyTHIX BYHUTEIB
aHITIMChKOI MOBH, MOYHMHAIOTh CBOIO TPYJIOBY AiSUIBHICTH B MoyaTKoBii mikoii. Came 1ie cTano
OCHOBOIO BHOOPY TEMHU HAIIOTO JOCHIHKEHHS — BUKOPUCTAHHS JUAAKTUIHHUX ITOp MPU HaBYAHHI
aHITIMChKOI MOBM B IOYAaTKOBMX KJacaX, L0 CIPHUATHME MiJBUILEHHIO €(pEKTUBHOCTI MpOIEeCcy
OTpUMaHHS 3HaHb, YMiIHb T4 HABUYOK. 3alIPONIOHOBAHI irpu Oynu anpoOOBaHi CTYJEHTaMH i 4yac
MPOBE/ICHHS IeJaroriyHoi NPakTUKU B MIKOMi. B pe3ynbrarti mpoBeeHOro HaMH JOCHTIJKeHHS YYH1
4 xnaciB cTajgM MIBUJKO Ta SIKICHO CIpUIIMaTh N 3aCBOIOBATH HayallbHUN MaTepian Ha ypoIll
3aBJSKU AUJAKTHYHUM Irpam.



174

B xoni excriepuMeHTanbHOI poOOTH Hamu Oyja0 BHOKpPEMJICHO HaMOuIbIl e(heKTHBHI Ta
ONTUMAaNTbHI TUJAKTUYHI iTpH, SIKi, B CBOIO YEPTy, aKTUBI3yBAJIM Ta BAOCKOHAIUIN KOMYHIKaTHBHI
YMIiHHS HIKOJISIPIB 4 KJIacy B ONAHYBaHHI aHIIIHCHKOI0 MOBOIO. KoXeH omuc rpu BKiIIOYae B cebde
BIJIMOBIIHUI piBE€Hb HaBUYAHHSI, METY, 3aBJaHHS Ta HEOOX1IHI MaTepianu i1 IPOBEACHHS 3aHATh, a
TAKO’K Hallll MPOTO3HUIIiT Ta METOANYHI pEKOMEH ALl

HaBeneHi ¢parMeHTH ypoKiB 3 BHKOPHUCTAHHSIM IrpoBHX (opM poOoTH Oyiau ampoOoBaHi
npu BUBYEHHI TeMH “Food is a part of our life”, no sikoi BXonmaTh Taki minremu, ik “Food”,
“Cooking”, “Restaurants”.

®parmeHT ypoky Ne 1.

I'pa: "‘Berries, vegetables and fruit .

Tun rpu: MOBHO-MOBJICHHEBA, TPYIIOBA.

Mera: 3akpinuTH JIEKCHUHUN Marepiall 3 Ha3BaHOI TeMU. BMITH BHUKOPHUCTOBYBATH
BiJIMOBIAHI JIKCUYHI OJJMHMII B MiHi-[la]orax 3a 3pa3KoM.

Xin rpm: A/l the students get up. When the teacher says berries (vegetable or fruit). the
pupil should name one quickly. If the pupil fails, he stops playing. The winner is the one who named
more berries, fruits, vegetables.

BucHoBok: B pe3ynbraTi Oyiio mepeBipeHO piBEHb 3aCBOEHHS JICKCUKH 3 TEMH, IIBHIKICTh
pearyBaHHSl Y4YHIB Ha IOCTaBJICHE 3aBJaHHS BUMTEJIEM Ta iX BMIHHS BUKOPHCTOBYBATH CJIOBa B
npoctux peueHHsx tumny: I like apples. And you? I don’t like apples, I like pears.

®parMeHT ypoky Ne 2.

I'pa: “At the greengrocer’s”.

Tun rpu: MOBHO-MOBJICHHEBA, TPYIOBA.

Meta: AKTHBI3yBaTH JIEKCHYHMH MaTepiall 3 Ha3BaHOI TeMH. MOTHBYBaTH Y4YHIB [0
CHIKYBaHHS.

Xin rpu: The group is divided into two teams. The teacher calls two pupils -
representatives from each team. The teacher gives cards with fruits, vegetables, berries to one of
them and asks to describe what he can see there. If the pupil from another team guesses the word,
he takes a card and describes the picture. If he doesn’t guess the word, another pupil from the team
guesses the word. The winner is the team in which more students are left.

BucHoBok: BuxopuctaHHs Tpy MpOAEMOHCTPYBAJIO HE TUTBKH BMIHHS YMUTATH TEKCT MiJl
KApTUHKOIO, PO3YMITH Ha CIyX BUCJIOBJIIOBAHHS OJHOKJIACHUKIB, a i OMUCYBAaTH MIPEIMET.

®parmeHT ypoky Ne 3.

I'pa: ““Who knows more word combinations’” (“‘Food”’).

Tun rpu: MOBHO-MOBJICHHEBA, IPYIIOBA.

Merta: Po3mmpuTy CIOBHUKOBUH 3anac y4HiB. MOTHBYBAaTH y4YHIB J0 CHIJIKYBaHHS.

Xin rpu: The teacher calls a word, for example, “meat”. The pupils from each team
should name as many phrases with proposed words as they can, for example: boiled meat, stewed
meat, tasty meat, etc.

BucHoBok: B pe3ynbrari Oyi0 nepeBipeHo piBEHb 3HAHHS BUBUEHHUX CIIB 3 TEMH, a TAKOXK
X BUKOPHCTaHHS B J1aJIOTITYHOMY MOBJICHHI.

®parmeHT Ypoky Ne 4.

I'pa: ““Il'amv cnig’’

Tun rpu: MOBHa, rpymnosa.

Meta: 3akpinuTH JeKCUKy 3 TeMu “‘Food”.

Xin rpu: Pupils are divided into two teams. The teacher shows the picture with words which
a pupil should name quicly. While the pupil from one team counts up to five, the representative of
another team should name five words on this topic. A participant who has not coped with the task
stop playing.

BucnoBok: B pesynbpraTi Oyna mepeBipeHa IMIBUIKICTh 3araM STOBYBAHHS —JIEKCHYHHUX
OJIMHMIIb 3 HA3BAHOI TEMH.

BiamoBiiHO 10 KOMYHIKQTUBHO OPIEHTOBAHOTO TIIXOMy 10 HAaBYaHHS 1HO3EMHHX MOB
NpPIOPUTET HAMAETHCSI KOMYHIKATUBHO CHPSIMOBaHMM 3aBJAHHSIM Ta irpaMm, ski 3a0e3nedyroTh
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OBOJIOJIIHHS MOBOIO $IK 3aco00M cmijKyBaHHsA. [IpuHUIMD JOMiHyrouoi pousi irop 1 3aBaaHb
MiIKpecitoe crenndiky OBOJOMIHHS aHTIIHCHKOI MOBOIO K HABYAJIBHUM TPEIMETOM BiJIITOBITHO
710 TOTO, III0 OCHOBHUM Ma€ OyTH JOCSTHEHHS HaJeKHOTO PiBHS C()OPMOBAHOCTI HABHYOK 1 BMiHb
IUISIXOM OpTraHi3alii iHTeHCHBHOTO TpeHyBaHHs. OHak TpeOa 3ayBakKUTH, 10 KOMYHIKATUBHI 1rpH
HE MIAMIHAIOTH iHII ¢GopMH i BUAM poOOTH 3 1HO3EMHOI MOBH, a TUIBKH JOMOBHIOIOTH IiX.
3anporoHOBaHI HaBYajbHI ITPH MOXYTh OYTH BHKOPHUCTaHI Ha PI3HUX eTanax BHUBYCHHS
AHITIMCHKOT MOBH SIK Ha YPOLli, TaK 1 i Yac MPOBEACHHS KOHKYPCIB, BIKTOPUH TOILIO.
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IBano-®pankiBcbkoi Masioi akaiemii Hayk yuHiBCbKOi Mool (M. [BaHO-DpaHKiBChK)
E-mail: figleoleksiy@gmail.com

CydacHi HayKOBI MpPOIMOHYIOTh JEKiTbKa Kiacugikaiiii 3aco0iB MacoBoi iHdopMarii.
Haii0inpim mommpeHow € TpaaWiiiHa, [0 BHOKPEMIIIOE YOTHUPH BUIM camocTidHux 3MI:
JIpyKOBaHi, pajaio, TenedaueHHs: Ta MepexkeBi (a6o komm’toTepHi) [21, c. 410]. lllogo BUCBITICHHS
CMIOPTUBHUX IMOJIIH MejIia MOAIISIOTHCS Ha CrielianizoBani Ta 3aranbHi [7; 12; 14; 21]. B 3aranbHux
3MI criopTuBHI MOAIT MpeACTaBlIEH] Y BUTIISAAI OKPEMHUX CTATeH, pernopTaxiB, 3aMallbOBOK, HAPHUCIB,
CTIOTaIiB TOIIIO.

Mema wHamoi po3BiIKM — OXapaKTepu3yBaTH iBaHO-(PAHKIBCHKI MEMiliHI pecypcH, fKi
BUCBITJIIOIOTH iH()OPMAIIIFO CIIOPTUBHOI TEMAaTHKH.

Tenepaniokomnanisa «Cycminbne: Kapmatw» (i axmioHEpHOro  TOBapHUCTBA
«HamionanpHa cycmigpHa —TelepaaiokommaHis YkpaiHm» «IBaHO-DpaHKIBChKa perioHaibHa
mupekiis ,,KAPITATU”») [15]. Perionanpauii CycniibHUH MOBHHK, IO PEMPE3CHTYE HOBUHU
VYkpainu, aHaJIITUKY, CTaTTi, BiJeo, OJOTH, IHTEPB 10, KOHTEKCT HOBUH BiJ penakilii CycniipHOTO.
Oxpemor0 € mporpaMa CIOPTHUBHUX HOBHMH (MICTUTBH MiIPYOPUKH, IIO BHCBITJIIOIOTH CIOPT B
VYkpaiHi Ta CBITI, OCTaHHI HOBHHM Y CBITI CHOPTY, CIOPT MiJ 4Yac BiifHH, okpemo — (yTOom Ta
61atioH). TenepaaiokoMmaHis Mae CTOPIHKY y collianbHUX Mepexkax Facebook, Youtube, Instagram
ta Telegram, e momaHoO HOBUHM PI3HOTO XapakTepy, 30KpeMa W CIIOPTUBHI, 3aJIe)KHO Bij
XPOHOJIOTII.

IBano-®pankiBcbke obOgacHe TejnedayenHs «lammumnay. «amuuumna TVy» [11]
3acHOBaHA [BaHO-DPaHKIBCHKOIO OOJACHOIO pajol0 MEPLIOro JIEMOKPAaTHYHOTO CKJIMKAaHHA 7
muctonaga 1990 poky 1 € onHiero 13 mepmux B YKpaiHi CTyAlM TpOMajChbKOTO TeJIeBi31HHOro
MOBJIEHHA [5].

CpOrojHi KaHaji BHUCTYyIA€ CIPaBXHIM MalJaHYUKOM JUIsl 3MaraHHs JyMOK Ta apryMEHTIB,
BIJOOpaXkatouu HE JIMIIE CKIAJAHUN CHEKTP CYCHIJIbHO-MOJITUYHOIO XHUTTSA, aje W Joromarae
pELUIIEHTaM PO3YMITH W OpIEHTYBATUCS B Mepediry MoNTUYHUX MOAINA, BUPOOISITH BIACHY TOUKY
30py Ta TPOMaASHCBKY Mo3ulito. B npsmomy edipi obnacHe TenebaueHHs «I aauuuHa» TPaHCIOE
OCHOBHI CYCHUIBHO 3Hauylll MOJll, KyJIbTYPHO-MHUCTEIbKI, JyXOBHI 3aXOAH, pPI3HOMaHITHI
po3BakanbHi mporpamu. Lle i cecii oOnacHOi paau, pi3HOMaHITHI Bida, T'POMaJCHKO-TIOIITUYHI
3aX0/Y, PENIriiH1 Mpol, CHOPTUBHI MOAll, MUCTELbKI Ta My3U4HI neppopMaHCH B HACEICHHUX
nyHKTax [BaHo-@paHkiBIIMHH [5].

Tenepaniokomnanisi «Bexka». MyHinunmanpHa TenepaaiokoMmadis «Bexka» BHHUKIA B
IBano-®pankiBebKy y nucronaai 1999 poky. Meroro cTtBopeHHs Oyno GaskaHHS rpoMajd MicTa Ta
JIeMyTaTiB MICBKOI paaud MaTH He3aJleKHHM Ta HeKoMepUiWHUN 3acid MacoBoi 1HopMarlii,
30piEHTOBaHUM HA KUTTS MicTa [16].

[TyGniuna aisbHICT TPK mouanack y JleHb mpaniBHUKIB pajio, TeiaeOadeHHs Ta 3B’ SI3KY,
16 mucromaga 1999 poky, i3 BrmroueHHs FM-pamioctanuii «Bexa» Ha wacrori 107 MInm y
M. IBano-®pankiBebky [16]. Sk 3a3HaueHO Ha cailTi TelepagioOKOMIIaHII, «3 CaMOro MOYaTKy paaio
OyJI0 OpIEHTOBAaHMM Ha OCBIYEHOTO, JIOPOCIIOr0, OPIEHTOBAHOI'O HA €BPOIEHCHKI I[IHHOCTI cllyxaua,
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mo 1 Bu3Hayaso [BaHo-DpaHKiBCHK SIK €Bporneiickke MicTo» [16]. Hezabapom Oyio BiZKpUTO HOBI
CTyqii: paaio, TeNeBi3iiiHi, 3ByKO3aI1Cy, MOHTaKY HOBHH Ta MOHTaXy Bi1JCOMPOAYKIIii.

Beb6cropinka TPK «Bexay (caiit npamroe 3 2006 p.) my0Oiikye yHiKaabHY 30ipKy HOBUH BiJ
iHdopmartiiHoi cimyxou «Bexay, npsamuii edip Bexa-FM, TeneBiziitHi MoakacTy, aBTOPChKI OJIOTH.
€ odimiitHi myOmiyHI CTOPIHKH TenepanioKoMIIaHii y comianbHuX Mepexax Facebook ta Youtube
[16].

HloTmxkHs BUX0omuTh panionporpama «DyroonbHuid npaiiM» [17] (€KCKII03UBHI IHTEPB 10 3
IPaBIIMU 1 TPEHEPCHKUM Tab0M (hyTOONIBHOT KOMaH U «IIpukapmaTTs»).

Tenepaniokomnanis «3-Ctyais». «3-Cryais» [18] — obnacHa Tenepaniokommanis B [BaHo-
®paHKIBCHKY, 110 BUCBITIIFOE TOJIOBHI HOBUHH 3 XUTTA periony. Kanan npamroe 3 1 mortoro 1994
POKY, 11i71071000B0 — B IBano-®pankiBcbKy, 18 roaun — y Kamymri.

TPK «3-Ctynis» crBopuiia e€auHy B I[BaHO-DpaHKIBCHKIM 00J1aCTi CITKY TEJIEBI3iHHOTO
MOBJICHHSI 3 peTpaHcisTopaMu B Mictax IBaHo-®pankiBcbk Ta Kamym, mo pano 3mory,
BPaxOBYIOYHM TipChbKHM TreorpadiuyHuil penbed perioHy, OXOIMHUTH MOBICHHSIM TEPUTOPIIO
Hangipasiachkoro, boropoauancekoro, TucMmenunbkoro, Kanycekoro, ["anmunbkoro, JlonuHCbKOTO,
Tnymanekoro, Konomwuiicekoro, CHSITHHCBKOrO, 4acTKoBO PorartmHcbkoro, I'oposieHKIBCHKOTO,
PoxusitiBcpkoro ta KociBchbkoro paiioHiB, a Takox MOHACTHPHCHKOTO paiioHy TepHOMiIbChKOT
obmacrti [9].

KpiM HOBWMH, Ha KaHaJdl MOXHA MEPETVIAHYTH MpsMi TpaHCHAMil (yTOONBHHUX MaTdiB
MICIICBUX KOMaHJ, IpsaMi edipu pi3HOMAHITHUX 3aXOiB, MOJITUYHUX Je0aTiB 1 KOHIEPTIB TOIIO
[9].

Tenepagiokomnania «PAD». «PAl» — obOnacHuii MynbTUMeOidHUN 3acid MacoBOi
iHpopmanii, 24 roauHM MoBIeHHS Ha A00y [19]. TpaHcmsmis TenekaHay OXOIUIOe€ IBaHO-
®pankiBcbky 06sacts. OcHoBHI pyOpuku caiity TPK: «Hounn» (€ mimpyopuka «Cropt» [20]),
«IBaHO-@pankiBchky, «IIpukapmnarTs», «Ykpainay, «CBIiT» TOIIO.

Mae cropinku y couianbHux Mepexkax Facebook, Youtube, Instagram.

Tenepagiokomnanisa «Kanan 402». «Kanan 402y — nepia npuBaTHa TeleKoMIaHist [BaHO-
@OpankiBcbka, Mo 3’sBunacs B edipi me y 1990 poui. Mae cBoro cnoptuBHy mnporpamy «Yac
copty». Takox € Youtube-cropinka kanamy [10], me MoOXHaA TEpErITHYTH HaWaKTyaJbHIII
HOBMHH 13 PerioHaJIbHOI CHOPTUBHOT TEMATHKH y pyOpuli «Hac criopTy».

I'azera «I"aqamumnay. PerionanbHa razera M. [Bano-®paHkiBcbka, BUXOAUTH 13 1990 poky
OIUH pa3 y TWkAeHb (y uerBep). Mae cBiif iHTepHeT-pecype [4]. PyOpuku razeru: «Mictoy,
«CycrinectBO», «llomituka», «ExoHomika», «KymbTypa», «3mopor’s», «TpadyHku», «CBIiT»,
«Crnopt», «OcBiTa Ta TEXHOJIOTI1».

I'azera «lanuubkuii kKopecmoHaeHT». [BaHO-(bpaHKIBCHKUII 00JaCHUM CyCHIIBHO-
MOJITUYHUA THXKHEBUK, HOro 3acHOBHHUKOM € T30B «Memia AnbsHe». ['a3zera BHmaeThcs 3 28
munHsa 2005 poky, Mae iHTepHeT-pecypc [3]. OnialiH-BUIaHHS MICTHTHh PI3HOMaHITHI pyOpHKH,
30kpemMa: «Bnanay, «Kuttsay, «ino», «Kyastypa», «Cnopt», «bnorny, «Hari npoekTu» ToIo.

Kypunan «Mictoy». CycnibHO-oNITHYHUHN KypHan [BaHO-®pankiBcbka Ta [Ipukapnarrs,
110 BUX0oAUTh 13 14 mucronana 2016 poky. Mae cBiit caiit [13], 1e po3MillleHO €KCKIIFO3UBHI CTATTI,
KypHaJICTChK1 po3ciuiyBaHHs. OcHoBHI pyOpuku: «Ilomituka», «ExoHoMikay, «KomyHankay,
«CycrinsctBoY, «Kynbrypay, «Hanzsuuaiini HoBunm», «Kpuminam», «ATO», «CrnopT» ToIO.

Arennis HoBuH «l'anka». EnexTpoHHa iH@opMmalliiiHO-MI3HaBaJlbHA Ta3eTa Npo piiHe
MICTO, HOTrO JKMTENiB, iX >KUTTS Ta 3allikaBieHHs, 3apeecTpoBaHa 14 tpasHs 2014 poxy [2].
[IporpamMHi LI # TemMaTH4Ha COPSIMOBAHICTh BHJIAHHS: 00 €KTHBHE BHUCBITJIEHHS MUTaHb y cdepi
COL[IAIBHO-TIOJIITAYHOTO Ta EKOHOMIYHOTO KHUTTA rpomanu IBaHO-DPpaHKIBCbKa, COLAJIBHUX
MOCITYT, MPaBOBOi JOMOMOTH, NMPOBAKEHHS €KOJOTIYHOI, 03/I0pOBYOi, aMaTOPChKOi, CIIOPTUBHOI,
KYJIBTYpHOI, MPOCBITHBOI, OCBITHHOI T4 HAYKOBOI AisIILHOCTI B M. IBaHO-DpaHKIBCHKY [2].

Arenuis HoBuH «®ipTtka». [Hpopmarmiiinuil caiit IBaHO-®panHkiBcbKkOi 005acTi, IO
creniani3yeTbCcsi HA HOBUHHOMY KOHTEHTI Ta BUKOHYe QyHKuito 3MI B [nTepHeri. Sk 3a3HaueHo Ha
caiTi areniii, «®ipTKa» K HOBUHHUN MOPTAJ JJII KOPUCTYBaya € MEPEKEBUM MelapecypcoM, 10
HajJa€ 1HTEpaKTUBHI HOBHHHI CEPBICH, SKI MPALIOIOTh Y MeXaX €IUHOTO PECYpCy, CIYTYIOTh
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TOYKaMHU JOCTYIy J0 HOBHHHOI iH(opmauii Ta nomomaraioTe mrykat ii B Intepueti [1]. Mae
pyOpuKy HOBUH «CroOpT».

Caiit IBano-®pankiBcbKkoi 001acHol aconianii pyroouay (ifff.if.ua). Caiitr crBopeno s
¢byToonpHux (danartiB IlpukapnarTsa. MeTta AisIBHOCTI — CHPUSHHS PO3BUTKY GyTO0ay B IBaHO-
@pankiBchKid 007acTi, 3pOCTaHHS HOro piBHA 1 MacoOBOCTi, TiAHOTO NPEIACTaBHUITBA B
YKpaiHCBKUX Ta MDKHapOJHHMX (yTOOIBHUX OpTraHi3alisX HUIIXOM KOHCOJIiIamii 1 KOOpauHAIil
3yCWJIb TPOMAJIsiH 1 opraHizamiid oOmacTi, 3aIlikaBIeHUX Yy MiJHeceHHI oOyacHoro ¢yrooy,
npornaranjy, monysspusaiii ¢yrOomy, 3aI0BOJICHHS Ta 3aXHUCTy 1HTEpecCiB wieHiB acorialii [8].
Mae cBiit Youtube-kaHas, Ha SKOMY TPaHCIIOIOTh MaTYi.

O6JsiacHuii cnopTuUBHUI iHTepHeT-mopTaa «Sport.if.ua». Sport.if.ua cTBOpeHmit 3a
iimiatuBu BAT «lIpukapnarrsobienepro», rpomancskoi opranizanii «IIpukapnarceka acomiaris
MYHIIIUITAILHOTO PO3BUTKY» Ta 3a MIATPUMKH 00JacHOi Jep)kaBHOI aaMiHicTpalii. MeTor poboTu
iH(pOpMaLiIHOTO CIIOPTUBHOTO IHTEPHET-PECYPCY € MPUBEPHEHHS yBarM TPOMAJIH 10 CHOPTHBHOTO
XKUTTA obmacti [22]. Takox el iHGOpMALIHHUN pecypc MpeACTaBICHUN Yy COIllaIbHUX Mepekax
Facebook, Youtube, Instagram, Telegram.

Caiit «['aamuuHa conopruBHa» (galsports). «[annuuMHa cCHOpTHBHA» — MEpLIUT
MOBHOIIIHHUN 1HTEPHET-TIOPTAJl PO CIIOPTHBHI MOJIl B TPhOX TaMIBKUX 001acTsax — JIbBIBCHKil,
Tepuomninbebkiil Ta [BaHO-DpaHKIBCHKIM — 1 32 YYaCTIO TaIUIBKUX CIIOPTCMEHIB [6].

OTtxe, mpoBeieHe IOCHTIHKEHHS 3acBimuye, mo B [BaHO-DpaHKIBCHKY ONMHC CIIOPTHBHHUX
MOJii MoJIaHO MaiiKe y BCIX JIPYKOBAHUX BHJAAHHAX (ra3zerax, *KypHalax), Ha TeineOayeHHi, pajio,
eNIEKTPOHHUX MeJia, OJHAaK creriamizoBaHoro cnoptuBHoro 3MI Hapasi nemae. Ha neskux
pEerioHaNbHUX TEJIeKaHalaX € OKpeMi MporpaMd Npo CHOPT, B SKUX BHUCBITIIOIOTHCS
HallakTyanpHinN moxii Ta HOBUHH. CHOPTHMBHMK KOHTEHT NpPEACTAaBICHO Ha caiTi I[BaHO-
@pankiBchbkoi oOsacHOi acorialii ¢yroéony Ta iHTepHeT-mopTanax «Sport.if.uay Ta «['amumunHa
CTIIOPTHUBHAY.
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Economic sciences

HAPAXYBAHHS AMOPTHU3AIIIL HEOBOPOTHHX AKTHUBIB
OBEPHEHUM METOJO0OM CYMH OJMHUIb MTPOAYKIII

Cyk Iletpo

1.€.H., mpodecop, npodecop kadeapu oOmiKy i OOJaTKyBaHHS,
Binokpemsenuii miapo3ain HamionansHOTO yHIBEpCUTETY O10pecypciB i
MPUPOIOKOPUCTYBaHHS YKpainu “HiXUHCHKUH arpOTeXHIYHUN THCTUTYT,
M. HixuH, Ykpaina

Biamosigao no I1(C)BO 7 “OcHoBHI 3ac00u™ OAHUM 13 METOJIIB aMOPTH3allii € BUPOOHUYNI
[1]. V cBiti icHye Tpu HOTO BUAM: METOJl CYMH OJUHHIIb MTPOIYKIIil, METOJl TOAMH POOOTH 1 METO.T
kitoMeTpiB  (a00 Mmib) mpoOiry. 3a METOJOM CYMH OJIMHMIL TPOAYKIII aMOpTH3allis
PO3PaXOBYETHCS BIIMOBIAHO 10 00CATY BUTOTOBIICHOI MPOIYKIIl, 32 METOAOM TOJWH poOOTH —
3aJIe)KHO BiJl KUTBKOCTI BIANPAllbOBAaHUX TOJIMH, @ 32 METOJOM KiIOMeTpiB (a00 MUIIb) Mpodiry —
BIJIMOBIHO JIO KUTBKOCTI KioMeTpiB (a0o mwiib) [2; 3; 4; 5]. Lli Tpu BUAM BUPOOHUYOTO METOMY
amMopTH3allii HeOOOPOTHHX aKTHBIB PO3IIISIAIOTH K OKPEMI METOM aMOPTH3aIlii.

AMopTH3aIir0o HEOOOPOTHHX AaKTHUBIB MOXHA pO3PAXOBYBATH 3a BHUJAMU OOEPHEHOTO
BUpoOHMYOro merony. OmHuUM i3 HOro BHIIB € OOEpHEHH METOJ aMOpTH3allii CyMH OJUHUIL
MPOAYKIil. BiH € MpOoTUICKHUM O METONYy aMOpTH3alii CyMH OMUHUIL mpoaykuii. [Tpu ioro
3aCTOCYBaHHI MOTPIOHO BU3HAUUTU AaMOPTHU3AII0 3a METOAOM CYMH OJMHHUIL TPOAYKIIi, 1
MEPECTaBUTH HABMAKK: 1-i PiK B OCTaHHIH, 2-i PiK B MEPEIOCTAHHIM 1 T.[I.

Bukopuctanas 00epHEHOro METOAYy amMOpTH3allii CyMH OAMHHIIL MPOAYKII € JOIUIbHUM,
aJKe Halepe]] BU3HAYAETHCS TUTAHOBHUH 00cAT BUPOOICHOT IPOAYKIIil 3a yBeCh nepios i (haKTHIHUI
o0csr 3a okpeMi repioau (POKHU, MICAIIl, THXKHI, JHi).

PosrnsiHemMo Ha TpuUKIIaai BUKOPUCTAHHS OOCPHEHOTO METOAY aMOPTH3alii CyMH OIMHHUIh
MIPOTYKIIII.

[Tpuxnan. HeoOopoTHi akTtuBM MaroTh mepBicHy BaptTicTb — 52000 rpH. Crpok ix
BUKOPUCTaHHA CTaHOBUTh 4 pOKHM, a JikBijamiiina Baprictb — 2000 rpH. Bapricts, m10
amoptusyetbes, nopiBHioe 50000 tpu (52000 rpr — 2000 rpa = 50000 rpH). 3a mnepiox
eKCIUTyaTalii HeoOOOPOTHUX aKTHUBIB IUIaHyeThcst BUupooutu 100000 mTyk nmpoaykuii, B TOMy 4HCTi
B: 1-my pori — 40000, 2- my porri — 30000, 3- my pori — 20000, 4-my porti — 10000 oguHUITS.

CriouaTKy BHM3HAYMMO aMOPTHU3aLlll0 HEOOOPOTHHMX AaKTHBIB 3a METOJIOM CyMH OJIMHHIIb
MPOIYKIIII.

3a UM METOJOoM piyHa (MicsiuHA, THKHEBA, JIEHHA) CyMa aMOpTH3allii BU3HAYAETHCS SIK
N00yTOK (aKTUYHOTO PIYHOTO (MICSAYHOrO, THIKHEBOTO, JE€HHOI0) OOCSTY BMITYCKY MPOJYKIIi
(pobit, mocayr) Ta BUpOOHUYOI CTaBKK amopTH3allii. BoHa o04uCIIOEThCS MiIIEHHSIM BapTOCTI, sIKa
aMOPTHU3Y€ETbCS, Ha 3arajbHuil oOcAr mpoaykuii (poOiT, Mmociyr), KWW MiANPUEMCTBO IJIaHYyE
BUPOOUTHU (BUKOHATH), BAKOPUCTOBYIOUH HEOOOPOTHUI aKTHUB.

3a METOJ0M CYMHU OJMHMIIb MPOAYKIIii piuHa (MiCA4YHA, TH)KHEBA, IEHHA) CyMa aMOpTH3aLii
BU3HAYa€ThCS 3a (hopMymamu:

CA =®OIl x BCA,

ne CA — cyma amoprtu3zauii; @OII — pakruynuit o6csr nponykuii (pobit, mocnyr); BCA —
BUpPOOHMYA CTaBKa aMOPTHU3allii.

BCA = (IIB - JIB) : 3011,

ne IIB — mnepsicHa Baprticth; JIB — mikBimamiiina Bapticth; 30I1 — 3aranbHuil oOcsr
NPOAYKIIT (pOOIT, MOCTYT), SIKUI MIAIPUEMCTBO O4iKY€E BUPOOUTH (BUKOHATH).

O6uuncanMo BUPOOHHUYY CTaBKY amMOpTH3alii (CyMy aMopTH3allii HEOOOPOTHUX aKTUBIB Ha
OJIMHMIIIO0 BUTOTOBIIEHOT npoykuii): 0,5 rpu (50000 rpa : 100000 mryk = 0,5 rpH) (Tadn. 1).
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Tabanns 1. PospaxyHok cymu amopTu3anii HeOOOPOTHHX AKTHBIB 32 MeTOJ0M CYMH OJIMHHMIb

NMPOXYKIiL
Pix Bapricte, mo | ®akrtuynuii oocsar | BupobHuya craBka Piyna cyma
aMopTH- npoaykiii (pooir, aMopTHu3aIlii, TpH aMopTH3aIlii,
3y€ThCs, I'PH IIOCIIYT), IITYK I'PH
1 50000 40000 0,5 20000
2 50000 30000 0,5 15000
3 50000 20000 0,5 10000
4 50000 10000 0,5 5000
X Pazom 100000 X 50000

BusnauumMo piyHy amopTu3alliio. HeOOOPOTHHX AaKTHUBIB 3a OOCPHEHHM METOJOM CYMH
OMVHMIG TpoAyKmii B Tabmumi 2. Jng mporo 3 gaHux Tabmumi 1 piuHy cyMmy amMopTH3arlii
MepecTaBUMO HaBIaku: 1-i pik 3 4-ro, 2-# pik 3 3-ro i 1.1 (Tadm. 2).

Tabauus 2. Po3paxyHok cymMu aMopTH3aLii HCOOOPOTHHX AKTHUBIB 32 00epHEHUM METOA0M
CYMH OUHHUIb NPOAYKIIil

Pix Bapricte, mo | dakrtuynunii oocsar | BupoOHuya craBka Piyna cyma
aMOpTH- npoaykKiii (poOirT, aMopTH3aIlii, TpH aMopTH3aIlii,
3YEThCS, TPH MOCTYT), ITYK TpH
1 50000 40000 0,5 5000
2 50000 30000 0,5 10000
3 50000 20000 0,5 15000
4 50000 10000 0,5 20000
X Pazom 100000 X 50000

BucHoBKkHM. AMOpTH3allil0 HEOOOPOTHHUX AaKTHBIB MOKHAa HapaxOBYBAaTH 3a OOEpHEHUM
METOJIOM CYMH OJUHUIIb NMPOAYKIIi. BiH € BU1OM 00€pHEHOT0 BUPOOHUYOTO METOY.

OCKUTbKM 3a METOAOM CYMH OJAMHHUIb TMPOAYKILIi aMOPTHU3alil0 HEOOOPOTHUX AaKTHBIB
MOKHa PO3paxyBaTH Hamepe] 3a BCl POKM IX €KCIUTyaTarlii, TO CyMy amMOpTH3aIlii 3aJIe)KHO BiJ
noTped MOKHA MEPECTABIATH 10 pokax. ToMy cTae MOXKIMBUM BUKOPUCTAHHS 0OEPHEHOTO METOY
CYMHU OJIMHUIb MPOAYKLIi aMmopTu3aiii HeoOOpoTHUX akTuBIB. [1100 BH3HAUMTH aMopTH3alliiO 3a
O0EpHEHNM METO0M CYMH OJMHHMIb MPOIYKIIi CIOYaTKy MOTpiOHO ii po3paxyBaTH 3a METOJIOM
CYMH OJIMHULIb IPOAYKIIi, 1 B35ITH HABMAKH.

MoXIJIMBO pO3paxoByBaTH aMOPTH3allil0 HEOOOPOTHUX AKTHUBIB TAKOX 1 3@ IHIIMMHU JBOMA
BUJaMU OOEpPHEHOTr0 BHUPOOHMYOTO METOAY: OOEpPHEHHM METOJOM TOJUH POOOTH 1 OOepHEHUM
METOJIOM KiToMeTpiB (200 MUJIb) MPOOITy.
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SIBUIIE EBO®EMII Y CYYACHIN AHTJIIACHKII MOBI

Xapkasuis L.P.

KaHIUAAT NeAaroriyHuX HayK

JIOLICHT Kadeapu MpaKkTUKX aHTIIHCHKOT MOBH

Jporobunbkuii 1ep>kaBHUM NIeAaroriyHui yHiBepcuTeT iMeHi [Bana dpanka
harkavciv@gmail.com
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YTIpoIoBXK OCTaHHIX ACCATHIITH 3piC IHTEpEC MOBO3HABIIIB /10 MPOOJIEMU MOBHU K 3aC00y
JIOACHKOI KOMyHiKamii Ta 1 QyHKIitoBaHHS B cycminbcTBi. Ll yBara 3ocepemkeHa, 30KpeMa, Ha
TAKOMY PI3HOCTPYKTYPHOMY Ta BaKJIMBOMY JJIS JIGKCUYHOI CUCTEMU MOBH JIIHI'BICTUYHOMY SIBUILI
gk eBdemis. EBpemis moctae 10BOII pi3HOACTIEKTHUM, ajie AY)K€ BAarOMUM JIIHTBICTUYHUM SIBUIIEM
y JIeKCHUYHI CHCTeMi aHIJiHChKOI MOBH. AKTYaJbHICTh BUBYCHHS eB(eMii BH3HAYAETHCS
IHTCHCUBHICTIO BUKOPHCTaHHs €B(EMi3MiB y PI3HHX KaHpaxX 3a OCTaHHI JAECATHPIUYs, sIKi HAOyIH
MOIIMPEHHS. y CYCIUJIBHO BaXJMBUX cdepax MOBHOI mdisuibHOCTI. EBdemizmamu HazuBaemo
EMOIIIfHO HEUTpaibHI CJIOBAa YW BHpa3HW, KOTPI 3aMIHIOIOTh HEMPHCTONWHI YHM HETaKTOBHI
CHHOHIMIYHI CJIOBa YM BUpA3M Ta CIPSAMOBaHI Ha JOCATHEHHS IOM SKIIyBalbHOTO edekry. B
oMy, €BPEMi3MOM ITO3HAYAETHCS BCE TE, IO B COIliyMi BBaXKAE€ThCS HEMPUCTOWHUM Ta HE
BIJIMOBiZa€ 3araibHONPUUHATUM TpaBuiam etukery. Ha nymky HO. M. CkpeOHeBa, eBheMizmMu He
HAJIe)KATh JIO0 TEBHOI JIEKCUKO-CEMAaHTUYHOI TPYNHU CIiB, a CKOpilIe 0 MEBHOTO CTHJIICTHYHOTO
pe3yibTary, 10 JOCATAETHCS PI3HUMHU CIOCOOAMU, KOJIU «CHJIBHHUI) BHpa3 MOCTYHNAETbCS OLIbII
cimabkomy. [TpuKiTaoM € HeTOrOBOPEHICTh, SIKii MPUTAMaHHI BIACTHBOCTI eBdeMii [5,82].

JlunamiuHicTh 1 OararoacnekTHa TpUpoja eBPEeMi3MIB € TNPUYUHOK  BEIUKOI
PI3HOMAHITHOCTI X JIEKCHKO-TpaMaTHYHUX (OpM, €MOLIWHOI HEHTPAIbHOCTI Ta CTHIIICTHYHOL
3abapBneHocTi. Biarak, B ocHOBi siBuma eBdeMii jexarb: 1) rmMOOKO aHApXiyHI MEPEIKUTKH
MOBHHX «Ta0y» (3a00pOH BUMOBJISTH MPsMI HaliMEHYBaHHS HEOE3MEYHUX MPEAMETIB Ta SIBUIL); 2)
YMHHUKU COILIaJIbHOI JiajeKToNorii (Tak 3BaHI €TUYHI Ta MOpalbHI €B)EMI3MH, 3yMOBIIEHI
COLIIAJIbHUMH, MOpaJIbHUMH Ta ETUYHHUMH HOpMaMHu IOBEIIHKM B cycnuibcTBl). HemronaBuo
copmyBanacs HoBa (YHKIs eBdemizalii MOBU — NPHUKpALIaHHSA MEBHUX MOMEHTIB HIMCHOCTI.
OKpiM TOTO, CIOCTEPITa€ThCs 30UTBIIEHHSI KUIBKOCTI HOMIHAIlIN, SIKI 3aCTOCOBYIOTH /10 OaraThoX
peueil, mpo sAKi HEMPUUHATHO TOBOPUTH BiBepTo. CyTTeBUM /I eBdeMil € couiaabHui pakTop: y
PI3HUX COLIaJIbHUX MPOLIAPKiB HEOJHAKOBE YSABIEHHS PO TE, L0 € «IIPUCTOWHE» 1 «HENPUCTOIHE»
Ta, BIAMOBIAHO, MPO Te, 110 MOXE IMEHYBaTHUCS MpPsIMO, 0€3 HATAKIB, a 110 MOBUHHO OTPUMYBATU
«3aByaiboBaHe», eBdeMiuHe mo3HaueHHs [3, ¢.35]. ['oBopsiun BiiacHe MpO JIIHTBICTUYHHUMN aCeEKT,
BUJUISAIOTH 1Bl O3HAKM e€B(eMii: OmrcoBe BU3HAUEHHS HETaTMBHOI'O JECHOTATy, KOJIU HAEThCSA MPO
MpEeAMET UM SBUIE; HEMpsMa HOMIHAI[IS METIOPAaTUBHOTO (TIOKPAIIEHOT0) XapakTepy. Tak, CJIoBO
«tipsy» (HamianmuTKy) € eBpeMidHOI0 3aMiHOI0 A0 cioBa «drunk» (m’sHuUil), TOMy 1110, MO-TIEpILE,
CHIBBITHOCUTbCSI 3 HEraTHUBHUM 3HAYEHHSAM (IUSALUTBO BHKJIMKAE Yy CYCHUIBCTBI HETaTUBHY
peaxIlito), mo-Apyre, BiAPI3HIETHCS HEMPSIMOIO, «M’IKOI0» KOHoTari€ro [1].

Ha nymky B. Benmnkoponoi mocnabieHHsi eB)eMiCTUYHOrO MOTEHIially 3 4acoM Bele A0
NEPEeTBOPEHHS JIeSIKUX eBpeMi3MiB Ha TepMiHU-Ta0y. Bummuii eBdemicTHUHUN MOTEHIiaN
MPUTAMAaHHUN yTBOpaM IIMPOKOI CEMAHTHUKH, OCKUIBKU 3aBISKU BEJIMKIM KITBKOCTI acoI[laTUBHUX
3B’S13KIB BUKOPUCTAHHS TaKUX JIEKCUYHUX OJWHUIb MiIBUIIYE HMOBIPHICTh YHUKHEHHS! HETaTUBHO1
koHoTatii. Cepen 3arabHOBXKHBAHUX €B(EMI3MIB CIIOCTEPITAEThCS BEIMKAa KUIBKICTH OJIMHMIIb,
YTBOPEHUX crocoboM (pazeonorizanii. ¥ ¢paseonoriunux eBpemizmax Bi1oOpakaeTbes MOABIIHA
IHTEHIIISI MOBIIS: TTIO3HAYEHHS 00’ €KTIB JIWCHOCTI ¥ BUpPaKEHHS CTaBJIEHHS O HHUX 3a JIOMTOMOTOIO
BHPa3HUX MOBHHX 3aC00iB Ta CyOCTHUTYIIisI HOMIHAIIH, 1II0 ACOLIIOIOTHCSA 3 HETaTUBHUM JIEHOTATOM
[2]. BapTo 3a3nHaunTH, 1m0 eBdeMi3MHi Ha MO3HAYCHHS HETAaTUBHHX SIBHII CYY4aCHOTO CYCIIbCTBA
Ay’Ke IMIBUAKO BTPayaroTh CBOI eBPEMICTUYHI BIACTUBOCTI, JU(PEMi3yIOThCS Ta BUMAaraioTb HOBUX
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3aMiHHUKIB. Came TOMy mosiBa €B(eMi3MiB 3 OJHOrO OOKy MpHU3BOAUTH 10 30aradeHHs
CIIOBHHKOBOTO CKJIQJly MOBH, a 3 iHIIIOTO — /IO HAallIapyBaHHS BEJMKOT KUTBKOCTI MACHBHOI JICKCHUKH.

Hajinommpenimmmu B JIEKCUYHINA CUCTEMI aHTIIHCbKOI MOBHU € eB(peMi3MH, 110 TOB’s3aHi 3
JTUMCKPUMIHAIIIEIO: ) pacOBOIO, KYJbTYPHOIO, PENITIiHOI0; 0) CTaTeBOIO; B) CEKCYAIbHUX MEHIIIWH;
tomo. Y CIIA Ta Garatbox €BporneichbKuX KpaiHax 3a00pOHEHO BXKHBATHU CIIOBO «Nigger,
HaTOMICTh BUKOPHCTOBYEThCS «Afro Americany». EBpemizm «blacky, skuii mie AeKijabka pOKiB TOMY
BBAXXABCS MPHUUHATHUM, Telep TaKOXX BBAXAETHCS HEBBIWIMBMM. He MeHII 4YHMCENbHUMH €
eB(emizMu, 10 MO3HAYAIOTh CTPAIIHI Ta HEMPHEMHI SBUINA JIMCHOCTI: a) CMEPTh; 0) XBOpoOa; B)
OpUPOJHI MOTpeOH MonuHu; T) (i3uuHi Bagw; 1) PO3yMOBI Ta McuXiuHi posnaau. Hampukian,
«newgrowth» (HOBOYTBOpEHHs) 3aMicTh «cancroid» (pakoBa MyXJIMHA), ajle y IbOMY IMPHUKIIAII
JOLUTBHO BiA3HAYUTH, IO CIOBO «cancroid» € Oe3rmocepeHbO0 HAa3BOKO Pi3HOBHIY XBOPOOU —
paky IKipu, TOOTO Hanmaimi moTpeOye eBdeMiuHOl 3aMiHM. 3ayBaXUMO, IO KIJIbKICTh
eBPEMICTUYHUX OJMHUIL y MEBHIM TeMaTU4Hii rpymi BigoOpakae cruiy mpuxoBaHoro tady. Tomy
YacTille CIOCTEpIraéMo HE JIMIIE MOOJWHOKI eBdemizMu, a 1l eBPeMICTUYHI JIAHIIOKKH, IO
YTBOPUJIMCS B IEBHUX Cepax JIOACHKOTO KUTTS caMe SIK Pe3y/IbTaT BAHUKHEHHS! HOBUX TEPMIHiB.

Binrak, BxxuBaHHS eBdeMi3MiB y MOBI TICHO OB’ sI3aHe 13 HAMaraHHsSM 3aMiHUTH COL1aJbHO
a00 MCHUXOJIOTIYHO HEMPUUHATHI HOMIHAIT Ha MOI0HI, ajie 3 OUTIT HEUTPATLHUM 3HAYCHHSM JIJIS
TOTO, 00 YHUKHYTH TUCKOMGOpPTY Mia yac KOMyHiKallii abo 3aByalifoBaTH MEBHY 1H(POPMAILIIO.
[Tpuunan BXKUBaHHA eB(hEMi3MiB Pi3Hi, MPOTE 3ACOLIBIIOTO iX BUKOPHCTOBYIOTH JUISl TOTPUMAHHS
HOpPM CYCHUIBHOI MOpalli, YHUKHEHHS Tal0y abo CcoLiadbHUX BIAXWUJIEHb, Ta BTUICHHA
MParMaTUYHOTO BIUIUBY HA PEIHITIEHTA.
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OHJIATH OBYUEHUME — COBPEMEHHBIE TEHAEHIINN

Xpucrosa M.H.

JOKTOP COLIMAJIBHBIX HAyK, IVIABHBII ACCUCTEHT
BenukoteipHOBCKHiA yHUBepcuTeT uM. CB.cB. Kupuiuia u Medoaus
Pecniy6nuka bwirapusi, Benuko TeipHOBO

CoBpeMeHHbIC TEHJICHIIMH Pa3BUTHsI MH(OPMAIIMOHHOTO OOIIECTBa BCE OOJBIIE W Yarle
HaBS3bIBAIOT JMCTAHLIIMOHHOE WJIM OHJaWH oOyueHue. /luctaHipoHHoe 00y4yeHHe — 3TO TEpMUH,
KOTOPBIN HCIOJIB3YeTCsl B OTHOIICHUH MIMPOKOTO CIIEKTPa 00pa30BaTEeIbHBIX MIPOrPaMM U KYPCOB,
HAaYMHAS OT Y4YEOHBIX KYpPCOB, KYPCOB IIOBBIIMICHUS KBATM(PHUKAIIMKM M TIPOrPaMM BBICIIETO
oOpazoBanus. JlMCTaHIIMOHHOE OOYYEHHWE  HCHONB3YyeT psijg  MHCTPYMEHTOB,  BKIIOYas
MHTEPAKTHUBHBIE KOMIIBIOTEPHBIE TPOrpamMMbl, THTEpHET, 3IEKTPOHHYIO TIOYTY, Tele(OH U MHOTOE
apyroe, 4toObl OHO obecrneumno 3¢deKTUuBHOE B3auMojelcTBue. JTa (opma 00ydeHUS
CTaHOBHTCS UCKITIOUUTEIHHO MOIMYJISIPHON B CHITY CBOETO y100CTBA M THOKOCTH.

JlucraHmoHHOE O0y4eHHe — 3TO Takas (opmMa OOydYeHHUs, KOTOpas OCYIIECTBIISICTCS
MOCPEJICTBOM B3aUMOJICHCTBUS MEXKAY YUUTEIEM M YUCHHUKOM Ha paccTossHUU. OHa CONEPIKUT BCe
KOMIIOHEHTBI 00pa30BaTEILHOTO TMpoIlecca U pealu3yeTrcs C UCIOoib30oBaHWEM HHTepHeT-
TEXHOJIOTUH U JPYTMMHU CPEICTBAMH, 00ECIICUYMBAOIIMMHI HHTEPAKTUBHOCTh. HauHeMm Hamn aHamu3
C O0YYCHHUS CaMbIX MAJICHbKUX YYCHHUKOB, KOTOPBIC OKAa3bIBAIOTCS CAMOM IMMOCTPaIaBIICH IPYIINOii B
OHJIAMHOBOW 00Opa3zoBaTesbHOM cpene. K cokaneHuto, UM TOXKE MMOHAIOOUIIOCH NEPEUTH K
OOy4YCHHIO B 3JICKTPOHHOM Cpele W3-3a JMUJIEMHYECKOW 00CTaHOBKH. M yuuTens, W poauTesn
Cephe3HO OECIIOKOMITUCH 110 3TOMY ITOBOY. Y HHX OBUIM CEphe3HBIC OIMACEHHS O TOM, KaK MPOTEYET
X pabouMii, TOYHEE yYEOHBIH MpoIlecC M KaKUMHU OyIyT IO IMOCIEACTBUS M3-3a UIUTEIHLHOTO
CHJICHUS TIepe]] SJCKTPOHHBIMH YCTPOHCTBaMHU (KOMIBIOTEpaMH, IUIAHIIETAMH W, B YacCTHOCTH,
TenedoHaMu).

B orom BoO3pacTe B3aMMOOTHOIIEHHSI MEXAY VYUUTENEM U yYEHHUKOM HMEIOT
NepBOCTENIEHHOE 3HaueHue ans gered. UM, k coxaleHuto, UM OOYyYEHUI0 U UM JIMYHOCTHOMY
Pa3BUTHIO MPUIILIIOCH TIPOXOIUTH B 3JIEKTPOHHOM cpene. Koneuno, kak u mobast qpyrasi BEIIb U 3TO
MOJIO’KEHHE UMEET CBOM HEJOCTaTKH, HO M CBOM IpeumyniecTtBa. IIpenmyiecTa 3akito4atoTcs B
TOM, YTO JIETH C CaMOT'0 PaHHEr0 BO3pacTa ydaTcsi OOpaIiaThCs C DJIEKTPOHHBIMH CpPEICTBAMH, H
3TO HEU30€KHO NMPUHECET UM TOJIb3y Ha Oojiee MO3/AHEM 3Tale.

OOyueHue B peaqbHOU cpene, 1 00ydyeHHe B DJIEKTPOHHOI cpejie MMEET MpaBuiia, KOTOpbIe
COOMIIOJat0TCs 11 HOPMAJIbHOTO IMPOTEKaHWsl y4eOHOro mpolecca, Tak 4TO 3/eCh HEeT 0co0oi
pasHUIBI B 3TOM OTHOUICHWH. BO3MOKHOCTB, YTOOBI YYHTENb MPOBEN YPOK W OJHOBPEMEHHO C
TUM WIUTIOCTPUPOBaNl y4eOHbIH MaTepuan — OecueHHa. M kak Mbl 3HaeMm, 4eM OoJblie
BOCTIPHSTHS YYaCTBYIOT JJISl YCBOGHUSI U OCMBICIICHUS TaHHON WH(GOpPMAIINHU, TEM JIETYe €€ MOXKHO
3anoMHUTh. [loaTOMy mpe3eHTanuu, BUAeo (GUIbMbI U U300pakeHus: ¢ y4eOHOU LeNblo, KOTOPbIE
MOKA3bIBAIOT CaMBIM MaJICHPKUM YYEHHKaM B AJIEKTPOHHOW cpejie, 00NerdaroT ux o0ydeHne. Mbl
OTMETHJIU NPEUMYILECTBA, HO HENb3s1 HE OTMETHTh U HeJocTaTKu. HepocTatkom 31ech sSBiIsieTCs TO,
9YTO OHJIAfH ypOKa MAaJIeHPKMX YYCHHKOB O€3 IMOMOIIM B3POCIOTO YeJIOBEeKa He IMPOHIET
YCIIEIIHO.

[TosTOMYy TIpHICYTCTBHE B3pOCIOrO, pomuTeNs, Opara, CeCTpbl W T.I., PAAOM C KaKIbIM
YU4EHUKOM — 00s3aTeNIbHO, TaK KaK €CJIM peOCHOK MCTBITHIBAECT TPYAHOCTH C BHIMOJHEHHEM KaKOM-
m00 3alaud  YYHUTENb HE CMOXKET IMOMOYb eMy (pU3MuecKy, a PU3NIECKUi KOHTAKT OYCHb BaXKECH
JUIL MaJeHbKHX yueHHKOB. Kpome Toro, Kk HegoctaTkaM MOXEM OTHECTH M CIIeAyIollee — €ecCld
Ba)XHO, YTOOBI HEKOTOPBIC y4eOHBIC 3aHATHS MPOBOAMINCH HA OTKPBHITOM BO3/IyXE CPEIH MPHUPOIBI,
B DJIEKTPOHHOM cpesie 3TO HEBO3MOXKHO.

He menee BaxHO misi (opMUpOBaHMS BaXHBIX KadeCTB B ITOM BO3pacTe, KOTOpoe, K
COXAaJICHHUIO, OTPAHUYECHO B MHTEPHET-Cpeie — 3TO KUBOE OOIIeHue 1eTeil ¢ ux ceepctHukamu. Ho
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BOIIPEKH BCEMY CKa3aHHOMY, MOYKEM OTMETUTh, YTO YEPEIOBAHHUE PEaIbHONW U MHTEPHET-CPE.BI
JUIg y4eOHOTo Ipolecca — 3TO HEIUIOXOM BapuaHT Juid YYeHHKOB. Takum o0Opa3om, y4duTens
CMOTYT CTPYKTYpHpPOBaTh CBOM YPOKH, COUYETaB 00a BapuaHTa, B pe3yJbTaTe KOTOPOro Y4eOHBIH
MaTepuai OyieT IpeaCTaBIeH HauIyqIuM o0pa3oMm.

Y y4YeHMKOB CTapIIMX KJIacCOB OOy4Yy€HHE B JJIEKTPOHHOW Cpele MOXKET ObITh
IUIOJJOTBOPHBIM, €CIIM COOJIOAIOTCS MpPaBHIIa, KOTOpble OOBIYHO MPUMEHSIOTCS U B pealbHON
kiaccHoi komHate. I1lym, KOTOpBI siBisieTcst MpoOIeMOil B pealibHOW 0OCTaHOBKE M HEM30EXKHO
Menraer pabodeMmy Mpoleccy, OTCYTCTBYET B JJIEKTPOHHOW cpene, a 3TO obserdaer paboTy u
npernojaBaTens, © YydeHUKOB. Kak ObUIO OTMEYEHO BBIIIE, €CIIM BOCIPHUATHE HH(POpPMALUU
OCYILIECTBIISICTCSl TPU MOMOIIY MOOOJIBIIIE YyBCTB 00JIeryaeTcsl ee yCBauBaHue, a 3T0 MPUMEHUMO
KaK K CaMbIM MaJICHbKMM YYEHHMKaM, TaKk U K cTapulekiaccHuKaM. [Ipe3eHTanuu cXemsbl, MIIEHKH,
Ta0JIMLBI, KOTOPBIX HEBO3MOXKHO NPHUMEHUTh B pealbHOM y4eOHOU cpele H3-3a OTCYTCTBUS
MyJbTUMEAMA B KIACCHBIX KOMHAaTax, MOJKHO IIPUMEHUTb B HHTepHeT-cpene. W 3t0
UCKITIOYUTENIbHAS BO3MOXKHOCTD ISl YIIYUILIEHUsI y4eOHOro Mmpoliecca.

Takxke y4YEeHMKM MOTYT MCIOJb30BaThb HMHTEPHET-CMH Ul IOJYyYEHHUS JONOJIHUTEIbHOU
uH(pOpMallUY, BBHIMOJHIS CBOMX JOMAallHMX 3aJaHUii, HO, KOHEYHO, OHa JIOJDKHA OBITh
noctoBepHoil. IIpoBepka nocroBepHOCTH uWHGOpManuu GOPMHUPYET Yy YUCHHKOB TIOJEC3HBIE
npuBbldkd. OHM OyqyT HYXKHBI UM B OyAylleMm, Kak HampuMmep, HE BOCIHPHHHMATH JIIOOYIO
uHpopManmioo Kak "yucTyro  MoHery."  bmaromaps »TOMy  pa3BUBaeTCs UX KPHUTHYECKOE
Mbinuienue. [lepenaya u npoBepka JOMAITHUX 33/laHUN, TECTOBBIX 33[]a4 TAaK)Ke, OCYIIECTBISETCS
Jerdye U ISl YYSHUKOB, U ISl YUUTEJIeH, TOCKOIBKY (hailiibl 3arpyKeHbl HHTEPHET-TIIATPOpMax u
HE TpUBs3aHbl K ¢u3nyeckoMy Hocutenro. VX mpoBepka obieryaercsi 3aJaHHBIM alTOPUTMOM,
KOTOpPBIN cpa3y IOCJie 3aBEpIICHUs TECTa BHIBOAUT pe3yibTaT. BeleHue nucKyccuu Ha ypokax Io
KOHKPETHOW TeMe, KOTOpas CBs3aHO C Y4eOHOIl mporpammoi, Kak B peaJbHOW, Tak U B
AJIEKTPOHHOM CpeJie UMEET OTPOMHOE 3HAUEHHUE.

OOydeHune B DIEKTPOHHOM Cpele KacaeTcs TakKe BBICHIMX IIKOJ, CTYJEHTOB. OTO
obJieryaer ux ¢ (UHAHCOBOW TOYKH 3pEHUs, )KHUIIbE, OIUIATHI PEHTHI, IEPEeIBUKECHUSA U T.A4. Jlpyroe
o0seryeHrie — Bce yueOHbBIE MaTepUaIbl HEOOXOAUMBIE ISl UX O0YyUEHUS IPEJOCTABISIOTCS UM B
CUCTEMAaTHU3UPOBAaHHOM U MpUJIeKHOM Buae. HemocraTkom 31ech OAHAKO SIBISETCS OOIIEHHE C
KoJIJIeraMH, OOCYX/I€HUE BaXXHBIX MPOOJIEM, Pa30ACKEHHBIE TUCKYCCUU TOCIe JIEKIUH, BCe, 4TOo
oOoramfaer uxX COIHalbHble KOHTaKThl. MIHTEpHETHOE MPOCTPAHCTBO YAOOHO IJi IPOBENCHUS
TEMaTUYEeCKHUX JIEKIUI, pa3HOOOpa3HbIX CEMUHAPOB M YU4EOHBIX MpPOrpamMM, KOTOpble 00O0ramaroT
UX 3HaHMS B IaHHOM 00J1aCTH.

Taxke 3TO HSKOHOMHUTH  JTUCKOM(OPT OT Moe3AKH Ha MecTo oOyuyeHus. HHTepHer
MPEAOCTaBIAET BO3MOXXHOCTh JJisi OOy4EeHHs B W U3 JIOO0OM TOYKM 3eMiau 0e3 OrpaHuueHUi
BPEMEHM U ITPOCTPAHCTBA.

DnuaeMudeckas 00CTaHOBKA, B KOTOPOI HaM MPHUIILIOCH KUTh, TPEOYyeT NMpHUCIocadbinBaHUE
K pa3IMyHbIM (popMaM 00ydeHus. ITOT Mpoliecc, NPolLecce aJanTaluy K HOBOM peallbHOCTH OyzaeT
yIIy41IaThCsl CO BPEMEHEM, Pa3BUBATHCS U MPUHOCHUTH BCe OOJIbIIE M OOJbIIE MPEUMYILECTB IS
00y4yeHHs B KaXJIOM acekTe. Sl Aymaro 4To BpeMs, B KOTOPOM MBI KHBEM, TpeOYyeT aJalTHBHOCTH.
A oOvenuHeHue ByX (opM 0OydeHHs SBISETCS IIaromM B MPaBUJIBHOM HAlpaBICHUH Pa3BUTHUS
00pa3oBaTeNBpHOrO IMpoIiecca.

W3MeHeHns UMEIOT U TIO3UTUBHYIO CTOPOHY M MBI JOJDKHBI UICKaTh UMEHHO €€. DTO OYeHb
s Oynyiiero, ajs nporpecca. M3MeHeHus: u3BHE JOJDKHBI IPUBECTH U K U3MEHEHUSIM BHYTPH —
9TH CTOJIb Ba)XHBIC BHYTPHUJIMYHOCTHBIE M3MEeHEeHUs. U myumie Bcero ObuI0 OBI, YTOOBI OHM OBLTH
OCO3HAaHHBIMHU U 3HAYUMBIMHU.
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HEPCIIEKTUBbI IPUMEHEHWSI PA3JIMYHBIX 3JIEKTPOTEXHUYECKHUX
CTAJIEA B CHJIOBBIX TPAHC®OPMATOPAX

Yaijikosckuii B.I1.
Beaukosa JL.S1.

BrinonHeHsl MPOEKTHBIE pacyeThl U MPUBEICHBI TEXHUKO-3KOHOMUYECKHE XapaKTEPUCTUKU
tpanchopmatopa wMomHOCThI0O 1000 KBA ¢ MarHUTHBIMH CHUCTEMaMH W3  Pa3IMYHBIX
3JIEKTPOTEXHUYECKUX CTaJIEN.

DONEKTPOTEXHUYECKas MPOMBIIIJICHHOCTh PAcIoiaraeT 3JEKTPOTEXHUUYECKUMHU CTAISIMHU C
Pa3IMYHBIMH XapaKTepUCTUKaMu (cM. Tab. 1).

Taﬁ.mma 1. Beinunnbl YACJBHBIX NOTEPb AJIA PA3JIUYHBIX 3JICKTPOTCXHUYECCKUX craJeit npu
I[OHyCTPlMOﬁ HHAYKIHUH € YI€TOM TEXHOJOI'HYE€CKUX H KOHCTYKTUBHBIX (l)aKTOI)OB

Mapka cranu Tonmmuna | Jomyctumas Nunpyxuus VY nenbHble VY. nor. ¢
MM WHIYKIHS HACBILICHUS norepu, BT/kr | yder. TexH
Tn Tn Br/kr
AmopodHnast 0,024 14 1,6 0,3 0,42
Anmzotponaas 3405 0,35 1,7 1,9 1,5 2,1
Anmsotpomnnas 3409 0,23 1,7 1.9 1,0 1.4
23JGSE075 0,23 1,7 1,9 0,72 1.02
Snonckasn, 0,23 MM
VUCOFLEX 48 0,35 2,0 2,3 2,2 3,1

[lepen >7IEKTPOTEXHUYECKON MPOMBIIUICHHOCTIO OTKPBIBAIOTCS IMUPOKHWE BO3MOKHOCTH
co3manus  pecypcocOeperatomux  TpancpopmaropoB (PCT). TIlom pecypcocOepexeHrnem
M0/Ipa3yMeBalOTCsl Takue oNnTHUMalbHble TpaHchopMmaTopel (OT), KOTOpble XapaKTepU3YHOTCS
MUHUMAIbHBIMU 3HAYEHUSIMH CTOUMOCTHOro pecypcHoro kputepusi (CPK). Dtor kputepuit
BriepBeie npeioxeH npod. I'pynunckum [1.C.. OH Bxirodan B ce0si CTOUMOCTh MaTepUaibHOIO U
SHEPTreTUYECKOr0 PECYPCOB U HA3bIBAJICS 3aTPATHBIM.

[ns  ompeneneHus TMNEpCHEKTHB MPUMEHEHWS TOW WIA HMHOM CTAIM B KAadyeCcTBE
MaTepuaibHOr0O pecypca J0CTaTOYHO PacCMaTPUBATh CTOMMOCTh MarHUTHOW CUCTEMBI U CTOMMOCTD
0OMOTOK, a B Ka4eCTBE IHETETUUECKOr0 pecypca CTOMMOCTh MOTEPh B MAarHUTHOM CHCTEME W B
0OMOTKaX.

Bce mogudukanuun CPK B mocniennee BpeMsi Kacajlvchb B OCHOBHOM TOJIBKO OIIEHKH II€HBI
Ka)XJI0TO U3 PECYpPCOB.

B pa6ote [1] moka3aHo, 4TO BEIMYMHBI IIEH OKA3bIBAIOT CJIa00€ BIHMSHUE HA ONTHUMAJIbHBIC
3HAYEHUS AUaMeTpa CTEP>KHS, MHAYKIIMUA B MATHUTHOM CHCTEME U IMJIOTHOCTH TOKa B 0OMOTKaX.

Tak onTuMmanbHOE 3HAYCHHUE TUAMETpa CTEP)KHS MPOMOPIHUOHAIBLHO KOPHIO YETBEPTOU
cTeneHu OT ¢a3zHoil MormHOCcTH T U HeKoTopoMy KOX(P(UIIMEHTY, U3MEHAIOMEMYCS B Mpeaenax
0,95...1,05, KOTOpPBI Takke€ MPONOPLHOHATIEH KOPHIO YETBEPTOM CTENEHH M3 COOTHOIICHUS
Pa3IMYHBIX CTOUMOCTHBIX U KOHCTPYKTUBHBIX (DaKTOPOB, TOITOMY BIHSIHHE STUX (PAKTOPOB CUIBHO
ocla0sieTcs KOpHEM YeTBEpTOM crernenu [1].

OnTumanbHOe 3HAa4YeHWE HWHIYKIUU B MarHUTHOW cucteme mo CPK momywaercs mpu
3HAYCHMIX OJM3KUX K HACHIIIEHUIO, IOATOMY OT IIEHBI PECYPCOB OHO MPAKTUYECKH HE3aBUCHT.

B pabote [2] mokazaHo OT Kakux ()aKTOPOB 3aBHCUT ONTHMAJIbHOE 3HAUCHUE HHIYKIUU.
TaMm mokasaHo, 4TO ONTUMAJILHOE 3HAYEHNUE MHAYKIIUH MPONOPIUOHATBFHO KOPHIO TPETEH CTETICHH
13 COOTHOILIEHUSI CTOMMOCTH MarHUTHOM CUCTEMBbI K CTOMMOCTH NoTepb. Mlcxonst U3 TOro, 4To 1E€HBI
CTaJiel HECKOJbKO YBEIWYUBAIOTCS, a MOTEPH B CTAIAX HMEIOT TEHACHIHMIO K 3HAYUYUTEITHHOMY
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YMEHBIIHENI0, ONTUMAJIbHOE 3HaYeHHE UHIYKIMU B MarHUTHOHN cucreme (MC) nMmeeeT TEHIEHIUIO
K YBEJIMYEHUIO U CTPEMUTCS K BEIMUYUHE, oNpenenseMoi HachlieHueM. [loaromy TpebGoBaHus 1o
HACBILEHUIO OIPaHUYMBAIOT BEJIMYMHY ONTUMAIBHOIO 3HAYEHUs MHAYKLUN B MAarHUTHOM CUCTEME
(cM. Tabunny) u coctaisieT npuMepHo 90 % OoT MHIYKIMU HACHIIIEHUS.

OnTumanbHasg BeNMYMHA IUIOTHOCTH TOKA TAK)XKE 3aBUCUT OT COOTHOIIHHHUS CTOMMOCTEN
OOMOTKM M CTOMMOCTH Harpy3ouHblx mnoTepb. llocnenHue, Kak M3BECTHO, ONPEAEISAIOTCS
rpadukamu Harpysku [3,4,5].

Bce 310 cBunerenscrByeT o ToM, uro CPK sBisieTcss JOCTaTOUHO aJieKBAaTHBIM KPUTEpUEM
11 onieHku xapakrepuctuk PCT.

JlaHHble  pacyeTHBIX HPOEKTHBIX HcciaenoBaHuii Tp nOpu  pas3iaMuHBIX — MapKax
AJIEKTPOTEXHUYECKOM CTalli B MArHUTHOM CUCTEME MPUBEIHHBI B Ta0. 2.

Ta6auna 2. BeimunHbI pecypcoB, HX cyMMapHasi croumMocthb 1 BeinunHa CPK pas T
MoOIIHOCTHI0 1000 kBA npu pa3jn4HbIX MApPKaX 3JIEKTPOTEXHUYECKOH CTAJIU B MATHUTHOM
CHCTeMe € CeYeHHeM CTePsKHS, COOTBeTCTBYIOIIeMY AHaMeTpy 22 cM

Mapka cranu B,Tn | Gmc,xr | Pxx, Bt | Go,xr | Pk3, Br | CroumocTh Bennuuna
AU, rpH CPK,.rpu

Amopdnas, 0,024 MM 14 1149 540 402 9600 58600 121500

Aunusotponnas, 3405, | 1,7 1074 2300 346 8400 53000 135000

0,35

Anumzorponnas, 3409, | 1,7 1074 1500 346 8400 53000 130000

0,23 MM,

23JGSEQ75 1,7 1074 1200 346 8400 53000 124000

Smnonckasn, 0,23 MM

VUCOFLEX 48, 0,35 | 2,0 991 3100 300 7400 47700 131000

MM

B ta6in. 2 o6o3HaueHsl: B — momyctumas uaayknus, GMc—Macca MarHUTHON CUCTEMBI, Pxx—
notepu XX, Go—macca o06MoTOK, Px3 — nmotepu K3,

MaruutHas cuctema u3 amopHoi ctaiu (AC) COCTOUT U3 TpeX BUTHIX KOJIEL, B KOTOPBIX
MarHuTHBIN OTOK UMEET HeCUHYycouanbHyto Gopmy [6]. ITotepu XX onpenensiiuce ¢ yuetom
TEXHOJIOTUYECKOT0 Koa(duimeHTa, KOTopblid 1uist muxrtoBaHblx MC npuHumancs paBHbeIM 1,4, a
s BUThIX MC paBHbiM 1,2. B BuToit MC yuutsiBascs erie Ko3QpQUIHUEHT YBETUUSHHS TOTEPh
00yCIIOBJIEHHBII HECHHYCOUJAIbHOCTHI0 MarHUTHOTO MOTOKa paBHbIi 1,3 [7.8].

B pacyeTHBIX HCCIHIOBAHUAX MIOTHOCTh TOKA MPHHATA MOCTOSHHON M paBHOH 1,5 A/MM?,
YTO SBJISIETCS ONTHMAJIbHBIM 3HAUEHUEM /ISl BETUYMHBI HArpy304YHBIX MOTEPb, PABHBIX MOJIOBUHE
BennunHbI notepb K3. CTOMMOCTB cTanu npuHATa OAMHAKOBOW I BCEX MAPOK CTAJIH.

B Tp ¢ maruutHoi# cucremoit u3 AC cCTOMMOCTbh aKTUBHOM YacTu yBenuuuiiack Ha 12%, uto
MIOATBEP>K1AETCSI MHOTMMH HCTOYHUKaMH [9], motepu XX mpu 3TOM 3HAYUTENIBHO CHUXKAIOTCS B 4
pa3a, a BenuunHa CPK ymenbiiena Ha 12%.

[Toaromy B Mupe Tp ¢ MC u3 AC nonyunnu 3HaUUTEIBHOE pacpocTpaHeHue , a B EBporne
paspaboTtan u Hadan padotats Tp MomHOCTHIO 1600 KBA [9].

EcrectBenno, apdext or npumenenuss AC J0KEH OLIEHWBATBHCS C YUYETOM M HEKOTOPBIX
IPYTUX YCIOBHH, T.e. HEOOXOMMO YUHUTHIBATh 3aTpaThl CBSI3aHHbIE C TEXHOJIOTHEH, C BEIMYMHON
KOHCTPYKTUBHBIX 3JIEMEHTOB, U3MEHEHHEM rabapuToB 0aka, CTOMMOCTbIO Macia (Tabn3).

B ta6m. 3 o603naueHbl: Hy—BBICOTa MarHuTHO#M cucTeMbl, Hs—BbICOTa Oaka,

Bs—1mmpuna 6aka, Mo—MexoceBoe paccrosinue, Le—mumHa 6aka.

Texuonorust coopku MC 1o cucteme .STFP—LAP 1mo3BoJIseT YMEHBIIUTD MOTEPH B yIIIax
npumepHO Ha 20 % u clie0BaTeIbHO CHU3UTD MOJIHBIE ToTepu XX Ha 7 Y.

B kauectBe 6a3oBoro Bapuanta npuHAT Tp ¢ MC u3 anuzorponHoii ctanu 3405 TonumHon
0,35 MM nipu jonytumon uaayuuu 1.7 To.
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Ta6anna 3. I'abapurts! Tp ¢ pa3sInYHBIMHA MapKaMH 3J1eKTPOTEXHUYECKOH CTAIN NPH
JAONMYCTHMBIX HHAKIMAX B MATHUTHBIX CHCTEMAX

Mapka cranu JlomycTumas Huw=Hs | B&=M, Ls=3M, Vs=Bse Hs® L5 cm®
uHyKus, Ti cM cM cM
AmopdHas 1.4 117 44 132 675000
AHU30TpONHAS, 1,7 105 46 138 660000
VUCOFLEX 48 2,0 92 48 144 630000
BrIBOEL

1. B Tp ¢ marautHO# cuctemoit u3 AC norepu XX CHUXkKaKOTCA B 4 pasza, 4YTO MO3BOJISIET
o0ecreunTsh ypOBEHb MOTEph 10 eBpornerickomy ctanaapty EN 50464—1 nopmoit AO.

2. Tp ¢ marauTHOM cctemoii u3 ctanm 23JGSEQ75, Tonmuuoi 0,23 MM MO3BOJISET CHU3HUTH
notepu XX MpakTUYECKU B 2 pasa, T.e. 00ECHeUUTh YPOBEHb MOTEPh MO EBPOIEHCKOMY CTaHIIAPTy
EN 50464—1 nopmoii CO.

3. Tp ¢ marauTHOM cctemoit u3 crayim 3409 tonmuuo# 0,23 MM MO3BOJIIET CHU3UTH OTEPHU
XX mpaktuuecku B 1,5 pasa, T.e. 00ecneunThypOBEHb MOTEPH IO eBpomeiickoMy cranaapty EN
504641 nopmoii DO.

4. Tp ¢ marautHoi cuctemoid u3 cramn VUCOFLEX 48 tommmuno# 0,23 MM 1O3BOJISET
3HAYUTENILHO YMEHBIIUTh MaTepHaa0HbIi pecypc, HO moTepu XX ocrarorcs 6oabpmuMu. OIHAKO
st Tp mpenenbHBIX MOIIHOCTEH 3TO TMO3BOJIUT CO3UIBaTh T OOJbIIeH MOUIHOCTH WM OOJIBIIIErO
HaMpPsDKEHUS B 3aJJaHHOM rabapure
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Physical and mathematical sciences

BOJIEE PAIIMOHAJILHOE MCHIOJIb30BAHUE JIOTAPUO®MHUYECKOM
IPOU3BOJIHOM JIJIsI HAXOXKJIEHUS ITPEJEJIOB IIOKA3ATEJIBHO-CTEINEHHBIX
®YHKIUH

Mapudgaun Myraaum Pamuc oriny
JIOLEHT, KaHAUJAT (PU3NKO-MaTeMaTUYECKUX HAYK
baknHCKUI MHXKEHEPHBIA YHUBEPCUTET

Jnis Havasa BCIOMHUM (pOpMyITy MPOU3BOAHOM CIIOKHOM HaTypalbHOHU JiorapudMudeckoi
(GyHKLMHU, Ha3bIBAEMOH NPOCTO JOrapuPMUUECKON TPOU3BOIHOM!

(Inty =% , Te

t = t(X) - HexkoTopas auddepennupyemas GyHKIHS OT HE3ABUCUMOW MEPEMEHHOM X. 3aTeM
nepenuiemM 3Ty Gopmyny B cruenywoomeid gopme, ynodHoi ans nuddepeHnupoBanus (GyHKIUU
t=t(X) u Ha3pIBacMOI IpaBUIIOM JIorapuHMUIECKOro aubddepeHIIMPOBAHNS !

t'=t-(Inty

Jlarnee paccMOTpHUM IOKa3aTeabHO-cTeneHHYro Gyrakimio t = u”, roe U = u (X) u v = v(X) -
- HeKoTopble nuddepeHupyeMbie GyHKIHA OT X. [I[puMeHHM Tereph JorapupMUIecKoe
muddepeHIpOBaHKE K TOKA3aTeIbHO-CTEIICHHOW (DYHKITIH:
W' =u’-(lnu’) =u’ - (v-lnu)’.
HTak, OKOHYATEIEHO UMEEM:

W) =u’-(v-lnu)

[TocnenHiol0 BbIBEACHHYIO (OPMYIY MOXKHO MOJYYUTh U JPYTUM HYTEM, MOJIb3YsCh
CJICICTBHEM OCHOBHOTO JIOTApU(MHUUECKOTO TOKIECTRA!
(W) = (e’ = (eV"%) = e U . (pInu) = u’- (v-inu)’.
3ameuanue. M3BecTHO, uTO B OOBIYHOM ciydae aAuddepeHurpoBaHUE MMOKa3aTEIbHO-
CTeNeHHOW QYHKIMK Y = u” COCTOUT U3 JABYX ITOCIIEIOBATEIBHBIX IIAaTr0B:
1. TTounenHoro HaTypanbHOro JorapupmupoBanus: Iny = In(u’) =>Iny=v-Inu;
2. Iounennoro nuddepeHIupoBaHUS:

(Iny) =(v-In u)'=>y;: (v-lnuy=y'=y-(v-lnw) =>wW") =u’-(v-lnu) .
OmHakKo MOJIb30BaTHCS BHIBEICHHON TOTOBOM (hOpPMYJI0ii ropasio jerye u ObIcTpee.
HaxoHer, paccMOTpUM KOHKPETHBINH IpUMeED:

[Mpumep. Haiigure npousBoaHyto GyHKmu y = x*.
Pemenne. y'= (x*) =x* - (x-Inx) =x*-[(x) - Inx+x-(Inx)" ] =

=xx-(1-lnx+x-§)=xx-(lnx+1).
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