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Abstract. The article examines the phenomenon of corruption, which, as is known, is characteristic of all spheres of
human activity. At the same time, the total domination of corruption in the state is achieved through the strategic spread of
this phenomenon in institutions designed to prevent and counteract corruption, that is, in those institutions of power that
the state and society place extremely high trust in, giving appropriate functions.
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PeueH3eHT: MoHryw Anna JlocnaHoBHa — KaHAMAAT lopuanyeckux Hayk, goueHt. b0y BO
«TYBUHCKWNA roCy4apCTBEHHbLIN YHUBEPCUTET»

The first mention of bribery takes place in written sources of the 14th century during the
era of tsarism. Later, during the reign of Peter the Great, state officials were given salaries from
the sovereign power, after which bribery was considered by the state as a crime. And much
later, after the Bolsheviks came to power with the creation of a socialist state, “corruption did
not disappear anywhere” [4, p. 152].

Currently, bribery is a certain form of manifestation of corruption, and corruption can
also include a sufficient number of other illegal acts, such as embezzlement, collusion, fraud
and abuse of power. In this we see a clear difference between bribery and corruption.

Mediation in bribery is a crime committed by an intermediary in bribery, who performs
the instructions of the bribe giver or bribe taker, acting on their behalf [2, p. 147]. These crimes
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are interconnected by the commonality of the object and subject, the content and nature of
the criminal acts.

It should also be noted that the object of bribery is the activities of the public apparatus
of power and administration carried out in accordance with the law, the interests of the state
and municipal service.

Bribery refers to official crime. Official delinquency is a set of crimes committed by
officials (and the persons who committed them) against state power, the interests of public
service and service in local governments [1].

At the same time, bribery includes common features of related offenses. Thus, in the
domestic theory of criminal law, stable norms have been formed to distinguish between crimes
that cover the most typical situations. The delimitation of adjacent criminal structures is carried
out according to the accepted common features that characterize the object, the objective
side, the subject, the subjective side. Therefore, the following types of differentiation can be
distinguished:

* by object;

® by subject;

¢ on the objective side (the most common);

® on the subjective side.

The problem of delimitation of crimes is one of the most complex and at the same time
insufficiently developed by the theory of criminal law. A fairly large number of errors made by
the courts in the application of criminal law norms fall on the wrong qualification of crimes.

Receiving and giving a bribe has similar features to the following crimes:

— Abuse of official powers (Article 285 of the Criminal Code of the Russian Federation);

— Commercial bribery (Article 204 of the Criminal Code);

—Bribing participants and organizers of professional sports competitions and
spectacular commercial competitions (Article 184 of the Criminal Code of the Russian
Federation);

— Separation of bribery from abuse of official powers (Article 285 of the Criminal Code
of the Russian Federation).

Often, taking a bribe is associated with abuse of official powers, which is the use by an
official of his official powers contrary to the interests of the service, when the act is committed
out of mercenary or other personal interest and entailed a significant violation of the rights and
legitimate interests of citizens or organizations or legally protected interests of society or the
state.

International journal of Professional Science 6
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The decision should be based on the general rule of competition of criminal law norms.
Since taking a bribe is a special type of official abuse, the deed is qualified under Art. 290 of
the Criminal Code of the Russian Federation [1].

In practical terms, distinguishing between a bribe and abuse of power presents a certain
difficulty, since the signs of the elements of these crimes largely coincide. Both crimes are
characterized by: encroachment on the same object; committing them from the subjective
side only with direct intent; the single subject of the crime is an official. However, there are
some differences in the features of the composition:

- a mercenary purpose when receiving a bribe is a mandatory feature, in case of official
abuse - an alternative one;

- the composition of official abuse is constructed in the law as material (for its existence,
the onset of consequences is necessary - a significant violation of law-protected interests),
the composition of taking a bribe is formal.

The main differences between these crimes in practical terms are as follows.

In case of abuse of official powers, the law refers only to such an action (inaction) of an
official that followed from his powers and was associated with the exercise of the rights and
obligations that this person is endowed with by virtue of his position. The specified action
when receiving a bribe is only one of the options for the possible behavior of an official, along
with facilitating such actions (inaction) for the corresponding benefit of a property nature by
virtue of official position.

Of no small importance in delimiting the receipt of a bribe from the abuse of official
powers is the definition of the content of the benefits received by an official for the use of
official powers. In particular, the receipt by an official of an intangible benefit for actions
(inaction) related to the use of official powers excludes his liability for taking a bribe. If there is
a significant violation of legally protected interests, such behavior of an official can be qualified
as abuse of official powers. The content of the intent of the perpetrator is essential for
distinguishing between the receipt of a bribe and the abuse of power. If the consciousness of
the perpetrator covers the fact that material values are transferred to him illegally and for
certain behavior in favor of the giver, there is a bribe taking. If an official does not have such
consciousness, then his actions are qualified as abuse of official powers.

Thus, when qualifying, it is necessary to find out whether the abuse of power is an
independent corpus delicti.

Separation of bribery from commercial bribery (Article 204 of the Criminal Code of the
Russian Federation).

International journal of Professional Science
Ne1-2023


https://creativecommons.org/licenses/by/4.0/deed.ru|

Professional science applies the Creative Commons Attribution (CC BY 4.0) license to the materials published-
https://creativecommons.org/licenses/by/4.0/deed.ru|

Commercial bribery has many features in common with receiving and giving a bribe,
which undoubtedly raises questions about their correct distinction. The fundamental
difference between the compositions of the crimes under consideration lies in the features of
their subjects, which, accordingly, determines another object of encroachment.

The subject of receiving a bribe is an official who performs the relevant functions in
state bodies and local governments, state and municipal institutions, as well as in the Armed
Forces of the Russian Federation, other troops and military formations of the Russian
Federation.

Thus, the difference in the subjects determines the difference in the objects of bribery
and commercial bribery. In the first case, damage is caused to public relations that ensure the
normal (legal) functioning of the state apparatus and the apparatus of local self-government,
and in the second case, to the apparatus of commercial and other organizations.

The owner of valuables in such cases is liable for an attempted bribe or commercial
bribery, if the transfer of valuables pursued the goal of committing the desired action (inaction)
by the indicated persons, paragraph 20 of the Decree of the Plenum of the Supreme Court of
the Russian Federation dated February 10, 2000 No. 6 "On judicial practice in cases of bribery
and commercial bribery” [3].

Separation of bribery from bribing participants and organizers of professional sports
competitions and spectacular commercial competitions (Article 184 of the Criminal Code of
the Russian Federation).

For similar reasons, there is a distinction between bribery and bribery of participants
and organizers of professional sports competitions and spectacular commercial competitions
(Article 184 of the Criminal Code of the Russian Federation).

The distinction between the above crimes is clearly traced on the basis of the object,
the subjective side and the subject.

The object of the crime under Part 4 of Art. 184 of the Criminal Code of the Russian
Federation, are public relations that regulate the organization and holding of professional
sports competitions and spectacular commercial competitions, and not the interests of the
public service.

On the subijective side, this crime, in addition to direct intent, implies the presence of
such a special purpose as influencing the results of competitions or contests.

Subject, according to Art. 184 (parts 3 and 4), is a circle of persons clearly defined by
the legislator - athletes, sports judges, coaches, team leaders, organizers and other
participants in professional sports competitions, as well as organizers or jury members of
spectacular commercial competitions, while the subject of receiving a bribe may be only an
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official, the signs of which are defined in the note to Art. 285 of the Criminal Code of the
Russian Federation. An official who is at the same time an organizer, jury member (judge) of
sports competitions, spectacular commercial competitions and receives illegal remuneration
in order to influence the results of these competitions and competitions, should be liable only
under Art. 184 of the Criminal Code of the Russian Federation. If it, using its official position,
influences the indicated persons for the corresponding remuneration for the same purposes,
then there is an element of taking a bribe.

Some difficulties arise in matters of delimitation of bribery from various forms of theft of
other people's property.

In the literature, when distinguishing between theft and bribery, it is indicated that the
actions of the perpetrator contain the composition of theft, and not taking a bribe, if the
following signs are present:

- the acquisition of material goods due to their withdrawal as a result of official abuse;

- transfer of material assets to an official by accomplices of theft or persons not involved
in the crime, not for any actions in the service, but in the form of a division of illegally seized
funds or for the stolen property being sold;

- intent aimed at the gratuitous illegal conversion of property into one's own property,
even if it is transferred to an official either in the form of a share of the stolen property or in the
form of payment for an unlawfully alienated material value.

In the case when an official receives or intends to receive material valuable material
objects for actions committed by him through the use of his official position, which are
included in the scope of the objective side of the theft of these values, then this can be defined
not as bribery, but namely the receipt by the subject of the crime of his share from the stolen
person (in the case under consideration, the official acts as the executor (co-executor) of the
theft).

If an official did not take a direct part in the theft and received an unlawful reward for
committing actions that were implemented using his official position, they could undoubtedly
contribute to the theft, but at the same time did not become an element of the most objective
side, and therefore, there is no theft of these valuables, and receiving a bribe.

A similar problem occurs in situations where a citizen personally receives a monetary
reward, imitating his attitude towards an official who has virtual opportunities to perform
actions in the interests of the giver, while, in reality, “the citizen is not such a person either,
although is, but the commission of these actions is outside the scope of his service
competence” [5, p. fifteen]. If the subject of criminal law relations receives material reward
from the bribe giver in order to transfer it to the real official and appropriates some part for
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himself, then his illegal actions should be qualified according to the totality of such crimes as
complicity in giving (receiving) a bribe and at the same time embezzlement in the form fraud,
which is sane to impute in the amount that the offender kept for himself.
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Abstract. One of the basic interactive methods of learning in the educational process — discussion - is considered
in the article. The advantages of this method are described on the example of its use in practice when holding a conference
for university students.
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There are many methods of learning a foreign language. In a non-linguistic university,
the main criterion for choosing an appropriate method is good efficiency in a limited period
of time with a fairly voluminous and lexically complex material. In education, three types of
methods of learning have developed, established themselves and become widespread:

1. Passive methods

2. Active methods

3. Interactive methods

Each of them has its own characteristics.

The passive method is a form of interaction between students and the teacher, in which
the teacher is the main actor and manager of the lesson, and students act as passive listeners,
subordinate to the teacher's directives. Communication between the teacher and students in
passive lessons is carried out through surveys, self-study, tests, tests, etc.

From the point of view of modern pedagogical technologies and the effectiveness of
students' assimilation of educational material, the passive method is considered the most
inefficient, but despite this, it also has some advantages. This is a relatively easy preparation
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for the lesson on the part of the teacher and the opportunity to present a relatively large amount
of educational material in the limited time frame of the lesson. Lecture is the most common
type of passive method of learning. This type of lesson is widespread in universities, where
adults study, fully formed people with clear goals to deeply study the subject.

The active method is a form of interaction between students and the teacher, in which
the teacher and students interact with each other during the lesson and the students here are
not passive listeners, but active participants in the lesson. If in a passive lesson the teacher
was the main actor and manager of the lesson, then here the teacher and students are on an
equal footing. If the passive method assumes an authoritarian style of interaction, then active
methods of learning suggest a democratic style.

Interactive method. Interactive (“Inter” is mutual, “act” is to act) means to interact, to be
in a conversation mode, a dialogue with someone. In other words, unlike active methods,
interactive ones are focused on a wider interaction of students not only with the teacher, but
also with each other and on the dominance of student activity in the learning process.

Many between active and interactive methods put an equal sign, however, despite the
generality, they have differences. Interactive methods can be considered as the most modern
form of active methods [1].

One of the most effective interactive methods of learning is discussion.

A discussion is a public discussion or a free verbal exchange of knowledge, judgments,
ideas or opinions about any controversial issue or problem. If we talk about learning at a
professional level, then in this situation, the discussion can be used in a number of situations
where it is necessary to exchange the knowledge that people have, as well as all kinds of
beliefs. All this provides all the necessary resources to form a new view of professional activity,
this or that event, other people, as well as change the behavior model under certain
circumstances, organize an intense thought process, and also contribute to the development
of interpersonal relationships and achieve effective feedback [2].

In order for this method to work with a large number of participants, it is necessary to
mix students into groups, taking into account their level of foreign language proficiency, and
clearly and specifically define their work within the set cases. Next, the groups are invited to
give arguments for and against as the easiest way to communicate between them.

Features of the group discussion method:

- participants in the discussion from different angles can see the problem by comparing
opposite positions;

- mutual positions are specified, which reduces resistance to the perception of new
information;

International journal of Professional Science

Ne1-2023 12


https://creativecommons.org/licenses/by/4.0/deed.ru|

Professional science applies the Creative Commons Attribution (CC BY 4.0) license to the materials published-
https://creativecommons.org/licenses/by/4.0/deed.ru|

- in the process of open statements, the emotional bias in assessing the position of
partners is eliminated, and thus hidden conflicts are leveled;

- a group decision is developed with the status of a group norm;

- you can use the mechanisms of assigning and accepting responsibility, increasing the
involvement, reflection of the participants in the discussion in the subsequent implementation
of group decisions;

- the need of the participants in the discussion for recognition and respect is satisfied
if they have shown their competence, and thereby the efficiency of their return and interest in
solving the group problem is increased [3].

Discussion as an interactive method of learning can take many forms.

There are the following types of discussion — a round table and debates [4].

1. A round table. The main purpose of the round table is to collect and systematize the
discovered material on a given issue with further discussion and exchange of information. A
characteristic feature of holding a round table is the simultaneous participation of a sufficient
number of speakers for this form of discussion (25-30).

2. Debates. An obligatory component of this type of discussion is the presence of polar
points of view on certain issues. Students must demonstrate argumentation skills when
defending their own theses [5].

The debates were tested at the marathon event “Let’s play English”, which takes place
annually at the St. Petersburg State University of Industrial Technologies and Design, the
Higher School of Technology and Energy, St. Petersburg.

Fig. 1. Debates of the conference participants https://gturp.spb.ru/?p=49356
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In practice, various interactive methods of learning were used to fully achieve the fastest
possible acceptance and assimilation of new material, while all students, without exception,
were involved in the process. During this, there was an intensification of the process of
understanding, assimilation and application of knowledge in solving practical problems due to
the more active involvement of students in the process of not only obtaining, but also the direct
use of knowledge.

The marathon “Let’s play English” is divided into two parts. In the first part of the event,
game methods of learning are used, in the second part — the conference — the discussion
method is used.

Students, based solely on their own knowledge, choose to participate either in the game
part only, which is designed for basic knowledge, or in the conference, designed for a slightly
higher level, or both. Moreover, by mixing students in groups of four, according to the level of
language proficiency, students with a basic level of English can take part in the second part,
since within the groups they have the opportunity to actively interact with each other and
provide support.

This approach helps to increase the motivation and reflection of the participants in
solving the problems discussed, which gives an emotional impetus to the subsequent search
activity of students, encourages them to take specific actions.

Summing up, it can be said that the method of discussion as one of the methods of
interactive learning is increasingly used, including in professionally oriented learning. This is
mainly because this method is problematic — it allows you to seamlessly integrate the
knowledge of students from different areas when solving a specific problem, it makes it
possible to apply language knowledge and skills in practice, while generating new ideas [6].

This method provides not only an increase in knowledge, skills, methods of activity and
communication, but also the disclosure of new opportunities for students, and is also a
necessary condition for the formation and improvement of competencies through the inclusion
of participants in the educational process in a meaningful experience of individual and
collective activities to gain experience, awareness and acceptance of values.

In addition, mastering the norms of rational speech communication, the rules for
conducting discussions forms a responsible attitude to speech, which is one of the most
important requirements for a modern specialist in any field of activity. The formation of
debatable and argumentative skills is necessary for the full development of the communicative
and intellectual self-sufficiency of the individual [7]. That is why the discussion method is one
of the most effective interactive methods of learning of modern education in higher school,
which develops and forms reflective thinking.
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Abstract. The article presents a study aimed at studying the features of the application of methods of theoretical
thinking by schoolchildren in grades 5-11. 209 students of 5-11 grades in individual experiments solved plot-logical problems
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PeueHseHT: 2)KnuryHosa AnekcaHgpa AnekcaHopoBHa - ctaplunin Mmetogmuct MOoCKOBCKNiA
rocynapCTBeHHbI o6pa3oBaTesibHbI komnnekc. CoBETHUK Poccuinckon akagemmn
EcTecTtBO3HaHWs, YneH akcnepTHO-neparormyeckoro coseta O6pasoBaTenbHOro oHaa
“OBepecT”, YneH HaumoHaneHoM accoumaummn Hay4HO-Negarorn4eckmnx 1 METOANYECKUX
COTPYAHMKOB OpraHn3auuii BbiCLIEro, CpeaHero npoecCnoHanbHOro 1 ONOHUTENBHOMO
obpazoBaHus “OKcnepTbl B 06pasoBaHnn”, uneH Pycckoro reorpacdunyeckoro obuecrsa

1.Introduction.

When studying the thinking of younger schoolchildren (see, for example, A. Z. Zak [3 ]),
we proceeded from the fact that theoretical thinking (as aimed at reflecting essential relations
in the tasks being solved) is carried out in different ways depending on the content of these
relations: the general principle of solving problems of a certain class (universal), the specific
principles for solving subclasses of problems of this class (special) or the unity of the general
and specific principles (the unity of the universal and the special, the whole).

In this case, it was supposed, in particular. that the development of theoretical thinking
at primary school age consists in the assimilation of its initial forms by children, i.e. in the
formation of schoolchildren's opportunities for solving problems in analytical and reflexive
ways in a subject-effective plan.

This study is based on the assumption that the development of theoretical thinking in
middle and high school consists in the development of its developed forms by students,
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thanks to which they have the opportunity to solve problems in analytical and reflexive ways
in visual-figurative and verbal-sign terms.

In our studies (see, for example, [4 ]), it was shown that when teaching in elementary
school, favorable opportunities are created for children to master generalized methods of
action that involve distinguishing between essential and non-essential data in the tasks being
solved, i.e. e. to form in children the initial forms of a meaningful, theoretical approach to
solving problems.

Based on the characteristics of the content of education in the middle and high school,
it can be assumed that the age period of 10-17 years is a natural stage in the ontogenetic
development of thinking, the content of which is the formation of developed structures of
comprehending, theoretical thinking.

It should be noted that, according to the provisions of dialectical logic [ 1], theoretical
thinking, considered as an action to form the concept of cognizable objects, should (include
the consistent solution of such problems as highlighting in cognizable objects, first certainty,
denoted by the category of the universal, then - certainty , denoted by the category of the
special, and, in conclusion, the allocation of certainty, denoted by the category of the
individual, the whole as a unity of the universal and the special.

It can be said, therefore, that the isolation of a general relation is a necessary condition
for the selection of special forms of a general relation. In turn, the solution of this problem is a
necessary condition for highlighting the unity of the universal relation and its special forms
and, thereby, achieving the ultimate goal of theoretical thinking - the formation of the concept
as the unity of the universal, particular and singular.

The noted characteristic of the certainties that a person distinguishes in cognizable
objects at three stages of concept formation allows concretizing the content of his thinking in
the following way.

At the first stage, the study of cognizable objects is associated with the allocation of a
relationship that is universal for their existence, and the consideration of the characteristic
features of this allocation is associated with an assessment of how essential and universal this
relationship is.

At the second stage, the study of objects is associated with the identification of special
forms of the previously discovered universal relationship, and the consideration of the features
of this separation is associated with an assessment of how specific and isolated these special
forms are.

At the third stage, the study of objects is connected with the identification of the unity
of the universal relation and its special forms, and the consideration of the features of this
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separation is with an assessment of how real this unity is, to what extent the totality of special
forms exhausts the general relation.

From a psychological point of view, in particular, within the framework of the theory of
activity of A.N. Leontiev [2 ], theoretical thinking is a complex cognitive action. In the course
of its implementation, a person successively, with the help of appropriate methods, first singles
out in cognizable objects a relationship that is universal for their existence, then special forms
of this relationship and, further, singles out the unity of the universal relationship and its special
forms, i.e. singular, whole.

Methods of theoretical thinking are carried out with the help of the study of cognizable
objects and consideration of the features of this study, in particular in relation to the content
of the problem being solved.

So, in the original method, analysis is the leading one, since its result directly coincides
with the result of the whole action. Reflection plays a supporting role here.

Such an interaction of these acts is characteristic of a person’s transition from reflecting
a phenomenon to reflecting an essence: “The lack of reflection is characteristic of the analytical
stage of cognition, when separate abstractions are singled out from the whole” [1, p.116]. This
method is characterized as analytical.

In the next method, the situation is different: reflection is the leading one, since without
reflecting the differences in the analysis of the various components of the content of tasks, the
result of this action cannot be obtained. This way of theoretical thinking is characterized as
reflexive.

When highlighting the unity of the universal and the particular, analysis and reflection
equally ensure the successful implementation of this method. This method is characterized as
synthesizing.

Considering the development of these methods as stages in the development of
theoretical thinking, it is advisable to refer to the provisions of the theory of A. N. Leontiev [2 ]
about the transformations of the components of objective activity.

At the same time, while developing the general scheme of the experimental situation,
which could be embodied in various concrete materials, we also relied on the logical
characteristics of theoretical thinking.

Firstly, the subject must be offered to solve not one, but several tasks objectively of the
same class. At the same time, the observed features of the conditions of the proposed
problems should differ quite clearly. Compliance with this requirement when constructing a
specific technique will allow, with the successful solution of such problems, to observe the
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fact of a theoretical approach to their solution, which is implemented, in particular, by
implementing the analytical method of theoretical thinking.

Secondly, the proposed tasks should objectively relate to different subclasses of this
class. This will make it possible, if all problems are successfully solved, to observe a
meaningful grouping of problems, the basis of which is taken to be their objective belonging
to different subclasses of the same class. This fact, according to our ideas, should testify to
the implementation of the reflexive method of theoretical thinking.

Thirdly, it is expedient to select such a class of problems, in relation to which it was
possible to develop problems not of two, but of several subclasses. In this case, opportunities
are created for the successful solution of the proposed tasks and the allocation of tasks of
different subclasses to observe the production of a new subclass of tasks of this class by a
person. In the presence of such a fact, it can be assumed that, solving the proposed problems,
he fulfilled not only the analytical and reflexive methods of theoretical thinking, but also the
synthesizing one.

Thus, the general research strategy of our experiments in the study of theoretical
thinking was to describe the typical procedural characteristics of mental activity,
corresponding to corresponding to one result or another. In other words, the research task
was to highlight the characteristics of the analytical, reflexive and synthesizing modes of
theoretical thinking.

2.Materials and methods.

The experiments of this study were aimed at clarifying how, when solving problems in
a verbal-sign form, there is a transition from orientation in their conditions using the analytical
method of theoretical thinking to orientation using its reflexive method and, most importantly,
to orientation using its synthesizing method in schoolchildren of 5-11 grades.

The “Difference-Coincidence” method was used, which is a variant of the “Different-
Same” method, which was used earlier [ 5 ] when studying the transition of middle and high
school students from orientation in task conditions using the empirical method to orientation
using analytical method of theoretical thinking in solving plot-logical problems.

The “Difference-Coincidence” methodology is constructed in such a way that these two
subclasses of problems (two problems in one subclass and one in another) do not exhaust all
subclasses of problems of the proposed class. The subject has the opportunity, having
successfully solved all the problems and having singled out both subclasses among them, to
offer at least one more subclass of problems, i.e., to single out one more special form of the
existence of a general relation. This will testify to the fact that when solving problems, a
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synthesizing method of theoretical thinking was used, characterized by the allocation in the
content of problems of the unity of the general relation and its special forms.

Thus, this technique makes it possible to distinguish by what method of theoretical
thinking the problems were solved - analytical, reflexive or synthesizing. 30 students of the
fifth, 29 of the sixth, 28 of the seventh, 29 of the eighth, 30 of the ninth, 31 of the tenth, 32 of
the eleventh grade participated in solving the main problems in individual experiments.

The experiment with each student included four stages and lasted, on average, 30-40
minutes. At the first stage, three training tasks were solved, at the second, three main tasks
were solved, at the third, a task was performed related to the formulation and substantiation
of judgments about successfully solved main tasks, at the fourth, a task was performed,
consisting in self-compilation of tasks.

2.1. The first stage of the experiment

The student was given a form with the conditions of three training problems - A, B and
C. On this form it was necessary to write the answer to each problem. In addition, it was
allowed to make various kinds of notes directly in the text of the problem conditions. Along
with the form, a blank sheet of paper was given on which the student could make some notes
in the course of solving these problems.

Training problems

Problem A: “Vanya, Petya and Seryozha play musical instruments. Some of them play
the trumpet, some play the flute, some play the trumpet. Petya and Vanya play different
instruments, Vanya and Seryozha play different instruments. Who plays the flute?” (Answer:
Vanya).

Problem B: “Ira, Masha, Marina and Katya knitted things from wool. One of them knitted
a hat, another knitted a hat, one knitted a scarf and one knitted a hat. Masha and Katya knitted
different things, Masha and Marina also knitted different things. Which girl knitted a scarf?”
(Answer: Masha).

Problem C: “Misha, Vitya, Vasya and Kolya were picking mushrooms. One of them
collected mushrooms, one - russula, one - mushrooms, one - boletus. Vitya and Kolya were
picking different mushrooms, Misha was picking aspen mushrooms, Vitya and Vasya were
picking different mushrooms. Who collected russula?" (Answer: Vitya).

The marked training tasks were chosen based on the following considerations. The
solution of problem A was necessary in order for the student to be able to operate with the
original for the entire class of problems (presented in the “Different - the same” and “Difference
- coincidence” methods), the ratio of the number of these objects to the number of their
proposed properties: if out of three objects, - A, B, C, - two have the property "X", and one
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has the property "Y", and if objects A and B, B and C have a different property, then, therefore,
objects A and C have the property "X", and object B - property "Y".

The solution of problem B allowed the student to apply the specified initial relation in a
situation with redundant information. The solution of problem C was necessary so that the
doctrine could try to operate with the initial relation in a situation where these objects have
three properties, and not two, as in problems A and B.

In the course of solving training problems, the student read the problem himself (silently
or aloud). The experimenter helped with difficulties, both at the stage of understanding the text
of the conditions of the problems (recommending to schematically depict the relationship
between the characters of the problem and their properties), and at the stage of their solution.
In the latter case, he offered questions that help the student understand the following actions:
how to start solving the problem, as reported in the first part of the problem, what follows from
the judgments presented in the second part, what you need to know in order to answer the
question of the problem.

2.2. The second stage of the experiment

After the student solved (on his own or with the help) the training tasks, he was asked
to solve the main tasks 1, 2 and 3.

Main problems

1. Petya, Vova, Misha, Igor and Oleg wrote an algebra test. One of them got a five, one
got a three, one got a four, one got a two, one got a five. Vova and Misha got a different mark,
Petya - a three, Igor and Vova - a different mark, Oleg - a two. What grade did Vova get?
(Answer: Vova got a four).

2. Katya, Sveta, Lisa, Rita and Natasha lived far from the school. One of them was on a
bus, one on a tram, one on a bus, one on a tram, one on a bus. Sveta and Rita rode different
modes of transport, Katya rode a bus, Natasha and Rita rode different modes of transport,
Liza rode a tram. What was Rita driving? (Answer: Rita rode the tram).

3. Fedya, Masha, Kolya, Larisa and Zhenya are preschoolers. Some of them were in the
middle group, some were in the junior group, some were in the preparatory group, some were
in the middle group, and some were in the senior group. Kolya and Larisa were in different
groups, Zhenya was in the younger one, Masha and Kolya were in different ones, Fedya was
in the preparatory one. Where was Kolya? (Answer: Kolya was in the senior group).

The solution of the main tasks was organized in the same way as the solution of the
training ones. The student was given a form with the main tasks (where it was required to write
answers and allowed to make notes) and a blank sheet of paper for various kinds of notes.

2.3. The third stage of the experiment
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After successfully completing the three main tasks, the student had to choose one of

the five opinions about these tasks and then justify his choice.
Opinions

1. All main tasks are similar.

2. All the main tasks are different.

3. The first and 2nd main tasks are similar, but the 3rd one differs from them.

4. The first and 3rd main tasks are similar, but the 2nd one differs from them.

5. The second and 3rd main tasks are similar, but the 1st one differs from them.

According to the results of the grouping of successfully solved main tasks, the subjects
were divided into four groups - A, B, C and D.

2.3.1. Characteristics of the actions of students of the first group

The first group (out of those named) included students who characterized problems on
the basis of the external features of their conditions, i.e., those who acted empirically in solving
them.

Part of the subjects of group A (subgroup A1) chose the first opinion, justifying this by
the fact that "... in all tasks there are 5 people ..." or "... in each task it is said about those who
have different ...". The other part of the subjects of group A (subgroup A2) chose the second
opinion, based on the fact that "... in all tasks they talk about different things - school, buses,
pens ..." or "... in each task there are different children - in the first, boys, in the second, girls
, in the third preschoolers ... ". It should be noted that in all classes from 5 to 11 the number
of marked subgroups is approximately the same.

Observations of the actions of the subjects of group A (especially during the solution of
the first main task) made it possible to note a number of characteristic features that were
reproduced to the same or less degree in the solution of subsequent tasks.

So, some students (subgroup A1) tried immediately, after the first reading, to give an
answer to the question of the problem, saying that "... Vova received three ...". At the same
time, as it turned out, they were based on the coincidence of the order of the characters (in
the first sentence of the problem) and their assessments (in the second sentence). After
receiving an indication that the answer was wrong, they proceeded to repeatedly read the
problem, trying to understand its meaning. It should be noted that such students met only in
the fifth grade and constituted an insignificant part of group A.

Other students (they were in all classes and made up the majority in this group -
subgroup A2) first read the problem many times, trying to learn its condition. One part of the
students of subgroup A2 after that offered a solution based on their impression of the given
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data (and not on the basis of reasoning), believing that Vova got five because “... Petya had a
three, Oleg had a two and there are still two fives left ... ". Such students were a minority of
subgroup A2 and were only in the fifth and sixth grades.

The second part of the students of subgroup A2, in the course of repeated reading,
singled out (circled with a pen) those characters whose assessment was known (“Petya -
three”, “Oleg - two”). After that, they tried to understand what the remaining judgments meant
(“Wova and Misha received a different assessment” and “Igor and Vova - a different
assessment”), and could not independently compare and draw a conclusion. Such students
made up the majority of the A2 subgroup in the fifth through sixth grades, half in the seventh
grade, a minority in the eighth grade, and were absent in the upper grades.

The third part of the students of subgroup A2, after repeatedly reading the problem and
separating known data from unknown ones, did not try to derive an answer, but tried to pick
it up, comparing the remaining two judgments. Some students said, for example, like this: “...
If Vova got five, then Misha got four. ...This is not at odds with the conditions. So, Vova - five
... ". When the experimenter reported that this was not true, the students easily agreed with
this and said "... then Vova - four ...". Other students of this subgroup spoke differently: “... If
Vova got four, then Petya got five. So, Vova - four ... ".

Thus, for the third part of the students of subgroup A2, as can be seen, it was typical
to consider only one of the two judgments. Some even considered the second judgment (“Igor
and Vova received different marks”) as superfluous, sometimes saying “... why is this, if it is
already clear that Vova received four ...”.

The students of the fourth part of the A2 subgroup, after repeatedly reading the problem
and separating the known from the unknown, did not try (unlike the students of the third part
of the A2 subgroup) to operate with only one of the judgments characterizing the difference in
the properties of the proposed pairs, but compared both of these judgments and, as a rule,
did not quickly, but still correctly, they made, for example, the following conclusion: “... if Vova
and Misha have different grades, and Vova and Igor have different grades..., and only two
fives and one four remain..., then Misha and Igor have the same grades, fives , and Vova has
afour ... ".

In conclusion, it should be noted that students who used the selection of an answer (the
third part of subgroup A2) and reasoning by comparing both judgments (the fourth part of
subgroup A2) in solving problems were in all classes. However, their numbers in this subgroup
steadily increased and in the upper grades they made up a significant majority of the A2
subgroup (and, consequently, of the entire A group, since the students who made up the A1
subgroup were only in the fifth grade).
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In addition, it should be pointed out that the students of the named parts of subgroup
A2 retained the noted methods of mental activity in solving both subsequent tasks. At the
same time, their preliminary orientation in the conditions of the problems was reduced slightly,
since they also read the conditions of the problems many times and circled the known data
with a line.

2.3.2. Characteristics of the actions of students of the second group

The second group (group B) included subjects who chose the first opinion, since “... in
each task there are three people, where one differs from the other two ...” or “... everywhere it
is said first that two children have something different, then two more and it is clear that one
is different from the two ... ".

This testified to the fact that when solving problems they acted in an analytical way of
theoretical thinking, since they characterized problems on the basis of a single meaningful
approach. Thus, they pointed to the significant generality of the solution of problems of the
proposed class, since its construction is really based on the ratio of the number of these
objects and the number of their proposed properties - in each task, the conclusion is made on
the basis of a comparison of pairs of characters with different properties: in the first task - this
is Vova with Misha and Igor with Vova, in the second problem - Sveta with Rita and Natasha
with Rita, in the third problem - Kolya with Larisa and Masha with Kolya.

Observations of the actions of the subjects of group B made it possible to note the
following. Firstly, these students (unlike a number of subjects of the A2 subgroup) did not read
the conditions of the tasks many times, but usually limited themselves to two or three readings
(and in the senior classes, mostly two) and did not trace with a pen what was known
(“Estimates of Petya and Oleg”), but simply said: “... it means that the three and two are already
taken ...”.

Secondly, they never used the selection of answers based on consideration of only one
judgment about the nature of endowing a pair of characters with properties (“Vova and Misha
received a different assessment”), but always compared both such judgments and made a
consistent conclusion that Vova received a B .

They acted in the same way in solving the remaining two main problems, directing their
attention, as one could see, to the selection of the conditions for the formulation of two
judgments from the text, often noting that the rest was not important.

2.3.3. Characteristics of the actions of students of the third group

The third group (group B) included subjects who acted in a reflexive way of theoretical
thinking, because, justifying the fourth judgment they chose, they managed to reveal a
significant difference in the implementation of the general method for constructing and solving
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all these problems, to highlight the typical features of the method that provides with the need
to successfully solve problems of different subclasses.

At the same time, one part of the students (subgroup B1) expressed a judgment about
the commonality of tasks 1 and 3 in a more specific form, for example: “... in the first task there
are four types of assessments and in the third four types of groups in kindergarten, and in the
second there are only two types of transport, bus and tram...", and the other part of the
students (subgroup B2) in a less specific form, for example: "... in the first and third tasks there
are many different ones, and in the second - few...".

Thus, the subjects of group B identified two subclasses among the tasks of the
proposed class: the first and third tasks were built on the basis of one type of initial relation
(i.e., the ratio of the number of given objects to the number of proposed properties), which
manifests itself in the fact that five objects are endowed with four properties, and the second
task - based on a different kind of initial relationship - in this case, five objects are endowed
with two properties.

Thus, the students of this group managed to reveal a significant difference in the
implementation of the general method for constructing and solving all these problems, to
highlight the typical features of the method that, with the need, ensure the successful solution
of problems of different subclasses.

It is important to note that in the fifth, sixth, seventh and eighth grades, among the
subjects of the group under discussion, students from the B1 subgroup prevailed, in the ninth
grade the number of subgroups B1 and B2 was almost the same, and in the tenth - eleventh
grades the students of the B2 subgroup prevailed.

Observations of the actions of the subjects of group C made it possible to note that,
along with the actions characteristic of the subjects of group B (identifying two judgments in
the text of tasks and operating with them in the course of reasoning), when faced with the third
task, they quickly discovered its relationship with the first, noting those points that they then
expressed as justification for their choice of the fourth opinion, pointing out, in particular, four
types of preschool groups in the third task and four types of assessments in the first task.

2.3.4. Characteristics of the actions of students of the first group

The fourth group (Group G) included those subjects who were able not only to identify
tasks of different subclasses, but also to compose new tasks. The experimenter suggested to
them: “What task can you come up with so that five people do something, for example, catch
different fish, or read different books, or take different exams, and so that the new task is not
composed in the same way as the first with the third and not in the same way as how is the
second one?”
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The subjects of this group were able to propose tasks of another subclass, where a new
kind of initial ratio of tasks of the proposed class was realized (i.e., the ratio of the number of
given objects to the number of proposed properties), when five objects are endowed with
three properties. It is interesting to note that, regardless of age, most often the students chose
the plot with catching fish, using the number of fish caught as a comparable property in some
cases, and the type of fish in others.

It should be noted that some of the subjects of this group (subgroup D1) offered tasks
where five objects (for example, A, B, C, D, E) are endowed with three properties (for example, X,
Yy, 2) in such a way that three objects ( for example, A, B, C) have one property (for example, "x"),
and the other two have others, for example: D belongs to the property "y", D - the property "z".

In particular, there was such a task: “Grisha, Vova, Misha, Seryozha and Zhenya were
fishing. Three caught one fish each, one caught two fish and one caught three. Grisha and
Vova caught a different number of fish, Vova and Misha - also a different number, Seryozha -
one fish, Zhenya - three fish. How many fish did Vova catch?”

Another part of the subjects of this group (subgroup D2) offered tasks where five objects
are also endowed with three properties, but these properties are distributed differently: two
objects (for example, A and B) have one property (for example, the property "x"), two objects
(for example, C and D) are endowed with another property (for example, the property "y") and
one object (for example, E) - with a third property (for example, the property "z").

In particular, there was such a task: “Kolya, Vanya, Igor, Maxim and Alyosha were
fishing. Two caught pike, two - ruff and one walleye. Kolya and Vanya caught different fish,
Vanya and Igor - also different ones, Maxim - ruff, Alyosha - zander. Who did Vanya catch?”
It is interesting to note that, regardless of age, students of the D1 subgroup prevailed in the D
group.

Observations of problem solving by the subjects of group D (“synthesizing”) showed
that their actions are characterized by the same features as the actions of the subjects of
groups B and C (i.e., “analysts” and “reflexives”). At the same time, however, in contrast to the
“reflexive” ones, the “synthesizers” actively reacted to the substantive difference between the
second task and the first one, saying, as a rule, that “... it’s different here, there are only two
types...” or “... this task is easier, only bus and tram... And when solving the third problem,
they usually noted (after the first reading) that "... here again there are four types, ... as in the
first one ..." or "... in this problem again there are more different things, as in the first one ...".

3. Results.

The results of solving problems by schoolchildren in grades 5-11 are presented in the
table.
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Table.
Distribution of subjects with empirical (A), analytical (B), reflexive (C) and synthesizing
(D) methods of solving plot-logical tasks in grades 5 — 11 (in%)

Test groups
Grades
A B C D B+C+D

Fifth 439 29.7 16,5 9,9 56,1
Sixth 41,4 27.6 13.8 17,2 58.6
Seventh 35,7 25,0 17,9 214 64.3
Eighth 31,0 24.1 20,7 242 69,0
Ninth 26,1 20,0 26,2 26,7 73.9
Tenth 58 19.4 26,8 29.0 74,2
Eleventh 18.8 15.6 31.2 344 81,2

Analysis of the data presented in the table allows us to note the following. First, there is
a relatively significant (by 7.3%) change, from grade 5 to grade 6, in the size of group D (ie,
schoolchildren who acted in a synthesizing way). This happens, as can be seen from the table,
due to a slight decrease in the number of group A ("empiricists") - by 2.5%, group B
("analysts") - by 2.1% and simultaneously with a very slight increase in the number of group
B (“reflexive”) — by 2.7%.

Secondly, in grades 5-8 there are fewer “reflexives”, and in grades 9-11 there are more
than “analysts”, and there are more “synthesizing” in all grades (except the fifth) than
“reflexive”. At the same time, from grade 5 to grade 11, the number of “analysts” decreases,
and the number of “reflexive” ones increases.

Thirdly, the proportion of “synthesizers” (Group D) among “theoreticians” (Group B + C
+ D) is increasing: in grade 5, the ratio of marked groups is 9.9% and 56.1% (i.e., the share of
“synthesizing ” among the “theorists” is 18.8%), and in the 11th grade - 34.4% and 81.2%
(i.e. the share of “synthesizers” among the “theorists” is already 42.4%).
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4. Conclusion.

The study was aimed at studying changes in the nature of their orientation in
schoolchildren from grades 5 to 11 in the conditions of solving plot-logical tasks in a verbal-
sign form. In particular, of serious research interest was the question of when schoolchildren
in grades 5-11 undergo a transition from orientation in the conditions of tasks using the
analytical method of theoretical thinking to orientation using its reflexive method and, most
importantly, to orientation using his synthesizing way.

A total of 209 schoolchildren enrolled in the fifth, sixth, seventh, eighth, ninth, tenth and
eleventh grades participated in individual experiments.

The data obtained in the noted experiments and presented in the table indicate that
during the period of study in grades 5-11, the theoretical method of solving plot-logical
problems in its synthesizing form develops quite evenly. At the same time, it is important to
note, as follows from the data presented in the table, that during the period of study in the
middle and senior classes, the number of schoolchildren characterized by the implementation
of the synthesizing method of theoretical thinking in solving problems is almost one third
among graduates of a complete secondary school.

This gives reason to believe that the majority of peers will have the opportunity to solve
plot-logical problems in a verbal-sign form in a synthesizing way of theoretical thinking only a
few years after graduation.
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Introduction. Many people know that smoking has one of the most negative effects on
the human body. However, most do not know exactly how addiction develops, and then
various diseases. Every year, diseases of the cardiovascular system become the cause of
death of millions of people around the world. Currently, it has been proven that the
consequences of smoking can lead to the development of coronary heart disease, various
arrhythmias and arterial hypertension.

Materials and methods. Analysis of literature data proving the harmful effects of smoking
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on the cardiovascular system, study of the harmful effects of smoking on the development of
a number of pathologies, including diseases of the cardiovascular system

Results. It has been proven that the risk of sudden death increases when smoking
cigarettes. For example, the probability of heart and vascular diseases will be 4 times higher
in a smoker compared not only with a non-smoker, but also a person who has given up
smoking. It is shown that the frequency of myocardial infarction increases twice, and
atherosclerosis - three times.

The whole problem lies in nicotine and other toxic compounds contained in tobacco
smoke. And then what happens in the cardiovascular system during smoking? Nicotine,
getting into the blood, causes a sharp release of adrenaline, therefore, the walls of blood
vessels contract, blood pressure rises and the heart rate increases. The smoker's circulatory
system does not return to its original state, and the heart continues to beat hard even 20-30
minutes after smoking a cigarette.

In addition, nicotine disrupts the permeability of cell membranes, which contributes to
ionic imbalance and the development of calcium deficiency. As a result, the mechanism of
contractions of the striated musculature is disrupted and the normal operation of the heart
muscle becomes impossible without this essential element. A high dose of nicotine reduces
the level of prostacyclin. This hormone relaxes the blood vessels after the previous contraction.
That's how everything is interconnected.[3]

However, as mentioned, nicotine is not the only "culprit" of the depression of the
cardiovascular system. For example, carbon dioxide replaces oxygen when it enters the
bloodstream when smoking. What causes hypoxia or oxygen starvation of the heart and brain,
as well as other organs. It has been proven that atherosclerosis occurs due to the high content
of "harmful" lipoproteins. And which compound increases their content? This is carbon
monoxide, which is part of tobacco smoke, which is extremely toxic for a reason. It is known
that the content of carboxyhemoglobin in the blood of a smoker is approximately about 5-
15%, but it can reach 20%. This concentration is characteristic of mild acute carbon monoxide
poisoning. Subsequently, the blood is not able to carry the right amount of oxygen from the
lungs to the tissues, and then the oxygen supply of the heart muscle (myocardium) is
significantly disrupted, which leads to the development of coronary heart disease. In addition,
this component of tobacco smoke significantly damages the endothelium of blood vessels
and increases the risk of narrowing of the coronary arteries.[1]

The hemostasis system also suffers from the effects of smoking. In smokers, blood
coagulates faster due to an increase in the level of fibrinogen and an increase in blood
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viscosity, as well as changes in the adhesive properties of platelets. That's why the risk of
thrombosis increases. The consequences are disappointing: myocardial infarction, brain
stroke, lung infarction. The worst thing is that the formation of blood clots and even the
moment of their separation is absolutely asymptomatic. [2]

It is also interesting that "passive smoking" contributes to the development of diseases
peculiar to smokers. The term "passive smoking" means unintentional and unwanted
inhalation of air poisoned by substances released during smoking. AImost every person on the
planet has been a passive smoker at least once, without even knowing it. This is especially
true for large cities and large megacities. The harm of smoking for people who are in the same
room with a smoker arises from the fact that he is forced to absorb substances from the smoke
exhaled into the environment from another person. The main stream enters the smoker's lungs,
and the part of the smoke that is released into the atmosphere is inhaled by everyone who is
nearby.

Around the world, about 600,000 people die every year from the terrible consequences
of passive smoking. About 400,000 of this number die from heart ailments.[7]Such statistics
were provided by the World Health Organization.[9]

8 million people die from the effects of tobacco use every year. [8]Moreover, 7 million of
them are consumers and former tobacco users, and more than 1.2 million are "passive
smokers". In a study conducted among British male doctors, the probability of death in middle
age (45-64 years) was 3 times, and in retirement age (65-84 years) - 2 times higher in smokers
compared to those who have never smoked.[10]

Discussion. Nicotine is a slow-acting poison, so smoking tobacco is not just a bad habit,
but a very serious social problem. Many advertising companies offer their customers to
experience freedom and incredible sensations by inhaling and exhaling tobacco smoke, selling
and promoting their goods in every possible way under various packages.[5]Vapes, electronic
cigarettes, to which a considerable part of young people have managed to get used, are not
a safe alternative to conventional tobacco smoking.[4]

And if euphoria occurs first, then the mechanism of addiction triggers, leading to
disastrous consequences not only for the smokers themselves, but also for others. Perhaps
this article will make you think about the dangers of smoking and give it up forever.[6]
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It is necessary to develop a unified strategy of the system that would ensure the most
effective elimination or mitigation of existing problems. We can say that the task ahead is to
formulate a unified strategy from particular strategies for solving individual problems. The
essence of the strategy for solving each individual problem is the implementation of certain
changes in the problem system (element) and its external environment.

In accordance with the formulation of the problem of solving a problem focused on
changing the existing state, the development of strategies is carried out in terms of changes
in relation to some basic development option, resulting from extrapolation of the prevailing
trends, and the available ways and possibilities for implementing changes. The list of such
changes characterizes the structure of the strategy and at the same time sets target standards
for the development of complexes of measures for its implementation.

The active solution of the problem, as it was noted, involves the elimination or
compensation of the factors that cause the occurrence and reproduction of the problem. In
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order to consider from these positions, the issues of developing a single strategy for the
development of a problem system, it is necessary to analyze the structure of the factors of the
problem situation and, on this basis, to investigate the structure of measures to eliminate them,
in order to identify those elementary blocks from which a single strategy can be assembled.

One of such blocks is a private strategy, which is understood as a set of actions aimed
at eliminating a problematic situation or in one of the subsystems in one of the activities of the
Moscow Government. As a rule, private strategies combine elementary, object, group and
functional strategies.

Since the quality of functioning of a single subsystem (line of activity) can be influenced
simultaneously by several negative factors, each of which can be eliminated and compensated
in various ways, it seems appropriate to initially consider a possible control effect
characterized by a single object, as well as a subject and a method of influence on a separate
factor. These impacts can be grouped in various aspects: concrete results, objects, subjects
and the mechanism of impact. If they are combined from the position of a common control
object, i.e. a factor that is the subject of control, then for each factor an appropriate strategy
can be selected that allows it to be eliminated or compensated — an elementary strategy. In
other words, the controlling influence on the factor is the basis for combining several subjects,
forms and methods of management into an elementary strategy.

A set of control actions aimed at improving the quality of functioning of a certain
functional element of the system gives an object strategy.

Combining object strategies into groups of the same type of functional elements
belonging to different functional subsystems of the problem system is a group strategy.

Object strategies can also be combined on the basis of improving the properties of
functional subsystems to which the corresponding elements belong. Such an association will
form a functional strategy.

Mixed strategies will be considered a set of private strategies combined on the basis of
improving various problematic characteristics of the system in question as a whole.

The combination of mixed strategies provides a general strategy for changing other
properties of the problem system. At the same time, it is obvious that the costs and results of
the implementation of individual mixed strategies and their arbitrary combinations vary.
Therefore, the formation of a unified strategy is the task of choosing the most effective
combination of options for the implementation of mixed and separate private strategies.

In the process of forming a unified strategy for solving the problem, the first source of
information for us is developments on individual private strategies, but at the same time we
can also obtain characteristics that go beyond the scope of the developments carried out.
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This implies the active use of expert analysis. Therefore, the second source of information is
expert estimates.

Based on the choice of a single strategy for solving the problem for each particular
strategy, the normative properties of the functional subsystems implementing them are
formed, then it is necessary to assess the achievability of these normative properties by each
real system. In the case of a negative assessment, the unified strategy should be revised
accordingly, and in the case of a positive assessment, it is necessary to proceed to the next
stage of analysis — determining the conditions under which these normative properties can be
achieved.

It should be noted that during the development of the strategy, the task arises of forming
alternative options for achieving the required characteristics of the various elements of the
system under consideration and the links between them.

There are two approaches to its solution: the first, a purely expert approach based on
the use of heuristic procedures such as "brainstorm", Delphi method, etc., and the second
approach based on the widest possible systematic view of the object of planning and
management and on more or less ordered procedures relations with each of the elements of
this object of possible control actions. It is quite difficult to determine in advance which
approach will be more effective. Apparently, they should complement each other. For
example, a formal-logical approach can set a kind of strategy skeleton, which then acquires
concrete content using heuristic methods.

Theoretically, the number of alternative ways to solve problems in the field of ensuring
the information security of a megalopolis can sometimes be significant. Some of the alternative
solutions may seem quite acceptable, some naive. The question, obviously, is whether we can
actually list all possible ways to solve the problem and whether there is hope to analyze all
these ways, compare them with each other. Both from a theoretical and practical point of view,
a positive answer should be given to the first part of the question: in principle, for any problem
in the field of ensuring information security of a megalopolis, theory and practice can suggest
a list of specific ways to solve them. As for the second part of the question — about the
possibility of analyzing all these ways and comparing them, it is possible to answer only by
considering a specific problem, probable ways to solve it and options that can be developed
in sufficient quantity on each way of solving the problem. Thus, a contradiction may arise: if
all possible strategies cannot be chosen for analysis, then the best solution to the problem
may not be found. In other words, the "problem solving tree" will not give us what it was made
for.
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Let's consider how this contradiction can be practically resolved. Obviously, here we
need to answer the question of how many strategies should be developed. Practice in various
fields of activity shows that the maximum possible number of alternatives is, as a rule, seven.
Most often, five alternatives are taken, and if there is no time to solve the problem, you can
limit yourself to three.

Thus, if the number of alternative options being developed for each of the ways to solve
the problem is in the range of 3-7, then it is practically possible to proceed to the following
procedure - identifying the advantages and disadvantages of each alternative solution strategy
in relation to the goal or goals.

The choice of a rational variant of the information security strategy of the city of
Moscow, even if there is a list of advantages and disadvantages of alternatives, is the most
difficult. The complexity is manifested in the fact that in order to evaluate alternative solutions
to the problem, it is necessary to find a single measure of all advantages and disadvantages
for all alternatives. In other words, to find a way to determine the indicator of the effectiveness
of solutions to the problem, which would be expressed in comparable quantities. Then, having
the corresponding performance indicators for many alternative solutions to the problem, you
can choose the best solution for the maximum (minimum) value of the indicator.

Techniques for choosing the best solution are reduced to three groups of methods. The
first group consists of methods based on the use of quantitative characteristics of alternative
elements. The second group includes methods based on the use of qualitative characteristics
of alternative elements. The third group includes methods based on the use of both
quantitative and qualitative characteristics of alternative elements.

When considering these groups, it should be emphasized that the implementation of
problem-solving methods involves the widespread use of experiments. It is from them that the
correctness of the evaluation of alternatives and the choice of the best solution will largely
depend.
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Abstract. It is unlikely that a unit charge, which was not detected by either Coulomb or Millikan, and whose
numerical value is accepted by agreement and included in the definition of Faraday's constant, reflects the true value of
the quantitative parameters of the electrolytic process. Therefore, there is every reason to redefine the Faraday constant
experimentally with a direct electrolytic process.
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YHusepcutet npwu MNpasutensctee Poccuinckon depepaumn»

TepMUHONOrNA U aNEKTPONU3

Ectb, 0gHako, ogHo cyacT/mBoe 06CTOATe/IbCTBO:
KakoBb! Obl HU Obl/IN HALLY MHEHUSI, UM HE USMEHUTL U
He paccTponTb 3aKOHOB MPuposIbl.

M. @apaneri

Bonbluoe 3HaveHre B N3yHeHNN aN1eKTPONUTUYECKUX NMPOLLECCOB U rasibBaHNYeCKUX
3/IEMEHTOB NPUHAANEXUT aHrNuMckomMy y4yéHomy Maikny dapapeto. B yecTb ero sacnyr,
nccnegoBaHuin B obnactm anekTpudecTtsBa, OOHOM U3 yHOAMEHTasIbHbIX (U3NYECKUX
MOCTOSAHHbIX,  OMNpPefenslLlen  COOTHOWEHNe  MexXOy  NIEKTPOXUMUYECKMMU U
ANEKTPONUTUYECKUMU NpoL,eccamMmn, MPUCBOEHO ero UMS.
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MocTtosiHHaa ®apapges (F) onpegenseTr TO KOAMYECTBO 3NEKTPUYECTBa, KOTOPOEe
Heobxo4MMO 3aTpaTuTb HA BOCCTAHOBJIEHNE U3 SNEKTPONNTA OQHOrO MONS BELLECTBA.

YucneHHoe 3HaveHne noctosHHon Papapea F onpenenstoT ns cooTHoweHus [2]:

F=e:Na, Kn/monb

roe e = 1,602 176 634-107'° Kn (To4HO) — anieMeHTapHbIi anekTpudeckuin 3apsa; Na
= 6,022 140 76:10%® Mmonb ' (TO4HO) — nocTosHHas ABOragpo.

Ponb, KoTOpasi OoTBeQeHa 3NEMEHTAPHOMY 3JNEKTPUYECKOMY 3apsay (€) B AAaHHOM
COOTHOLLEHNN, BbI3bIBAET HEKOTOPOE HepoymeHue. Bo-nepsbix, MwunnukeH B CBOel
9KCMEPVMEHTANbHON YCTAaHOBKE HE MO BbIAENUTb eauvHWNYHbIA 3apsn. Bo-BTopbix, ero
pe3ynbTaTbl UMeNN o4eHb BOMbLUON Pasbpoc, YTO Bbi3bIBAET HEQOBEPUE K MOJSTYYEHHBIM UM
pesdynbTaTtam. HakoHel, CyllecTBYyeT N 3IEKTPOH B TOM BUAOE, Kak €ero npencraBnsieT
coBpeMeHHas (huanka, oo cux Nop noasepraeTca CoOMHeHuo. [4] Bugumo no 3Ton npuydnHe
«...B eguHnuax MexgyHapogHon cuctembl eamHny, (CU) noctosiHHas dapapes B TOYHOCTU
paBHa F =96485,332 123 310 0184 Kn/monb [1]. TO4YHOE 4YMCNEHHOE 3HA4YEHME MOCTOSIHHOWN
dapagesn cnenyeT U3 TOYHO YCTAHOBJIEHHbIX (HE M3MEPEHHBLIX B PUINYECKOM IKCIIEPUMEHTE
C KOHEYHOWI MOMPELLHOCTBIO, & OMPEAEAEHHbIX COr/IaLLIeHNEM)' YNCNEHHbIX 3HAYeHNn 3apsaaa
9NEeKTpoHa M MNOCTOsIHHOW ABoragpo. 970 cornaweHune pencrteyetr ¢ 2019 ropga, nocne
N3MEHEHNST ONpeaeneHnin OCHOBHbIX eanHuy, CU, korga Bce onpeneneHns ctanu npuBsa3aHbl

TONIBKO K 3HaYeHusM (pyHOaMeHTaNbHbIX (U3NYECKUX KOHCTaHT» [2]. Takon nogxod K
onpegeneHnto NocTosHHoN dapafes He OTPa)KaeT UCTUHHOE ero 3HavYeHue.

Monb — 3TO KONMYECTBO CrneumuumpoBaHHbIX CTPYKTYPHbIX 3/IEMEHTOB (aTOMOB,
MOJIEKY/1, MIOHOB UK NBLIX APYrnx 06bEKTOB) B O4HOM MOJE BelecTBa YNCNEHHO PaBHO
noctosHHon Asoragpo (Na).

Konn4ectBo BellecTBa (Kr), BblAENAEMOro npu fMPOXOXKOEHUUN 4Yepes3 dNeKTPOoAuT
1Kn anektpuyectBa (Q=I1t=1Amrep1 cex), Ha3blBaeTCsad ANEKTPOXUMUYECKUM
akBuBaneHToMm 3 (kr/Kn).

dapapgent, HaxogsaCb Y WCTOKOB WU3YYEHUS IIEKTPOSIUTUYECKMX MNPOLECCOB,
noHuman, 4to 6e3 eavHOM TEePMUHONOrMM HEBO3MOXHO B3aMMOMOHNMAHME MeXAay
yYéHbIMU-UCCnegoBaTenamMm npu  obmMeHe ©n  06CYyXOEHUM pe3ynbTatoB  Hay4HbIX
aKcnepumeHTOoB. [103TOMY Nocfie KOHCYNbTauui ¢ Konneramm oH 060CHOBan Lenyto rpynny
TEPMUHOB, KOTOpas W B HacTosillee BPEMS OCTaETCA aKTyallbHOW W Mpu3HaHa BCEM
coobuwectBoM pusnkos [3].

' KypcuB 1 nog4épkmBaHne — aBTopa.
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S/1eKTPog’ — 3TO TO BELIeCTBO WM Ta MOBEPXHOCTb, KOTOpas OrpaHuynBaeT
NPOTSXXEHNE pasnaraeMoro BELLECTBa B HanpaBfIEHNN QNEKTPUYECKOro TOKa.

AHO4 — 3TO Ta NOBEPXHOCTb, OKOJSIO KOTOPOW 3NEKTPUYECKUN TOK BXOOMUT; OH
npencTaBnsieT cobon oTpuLaTe/IbHbIVI KOHEL, pa3naraemMoro Tena (OKono Hero BblAeNsATCs
KNCNOPOA, XJ10P, KNCNOTbI U T.4.), U OH HAXOAUTCS OKOJI0 MONIOXKUTENBHOIO 31EKTPOAA.

Karog — 310 Ta NOBEPXHOCTb, OKOJIO KOTOPOW TOK NOKMOAET pasnaraemoe Teno, OH
ABNAETCA €ro [10/I0XKUTE/IbHbIM KOHLOM (roptodne BewecTBa, MeTabl, LWENo4n W
OCHOBaHUS1 BbIOENAIOTCA OKOMO Katoga), M OH HaxoguTca B COMNPUKOCHOBEHUMN C
oTpuuaTesibHbIM 3N1EKTPOLOM.

Onektposmr —  @dapagen nog  3TUM TEPMUMHOM  MOHUMan  BELLECTBa,
HENOCPEeLCTBEHHO pasnaralWmecss 9NeKTPUYECKMM TOKOM, MpPUYEM UX DJIEMEHTDI
ocBoboxxparTca. HecMoTps Ha TO, 4TO B HacTOsLLEE BPEMSA BCEM N3BECTHO, YTO HUKAKNX
cun pnsa pacnaga Monekyn He Tpebyetcsa — OHuM camum coboin  guccoummpyrotr B
anNeKTponuTn4eckom pacteope. OgHako cam TEPMUH ocTasncs 6e3 N3MEHEHUA.

ONIeKTPO/IN3— HUSNKO-XUMUYECKNI NPOLIECC, COCTOALMA B BblAENEHWN Ha
3/IEKTPOJAaxX COCTaBHbIX YacTell pacTBOPEHHbIX BeWeCcTB WM AOpyrux BeLLeCTs,
ABNSAOWMXCA Pe3yIbTaTOM BTOPUYHbIX PeakLmii Ha 3NeKTpoLax, KOTOPbI BOSHUKAET Npwu
NPOXOXXOEHUN INEKTPUYECKOr0 TOKa Yepesd pacTBop NMbo pacnnaB 3/1eKTPOINTA.

AHVOHBI — 3TO TE BELLECTBA pasnaraeMoro Tena, KOTopble NePEHOCATCH K aHoay.

KartnoHbl* — 3TO Te BeELlecTBa pasnaraeMoro Tena, KOTOpble MNEePEeHOCATCA K
Karogy .

WoHbI — 3TOT TEPMUH UCMONB3YETCA B TEX ClydasaXx, Korga ngét peyvb 06 aHMoHax u
KaTnoHax 6e3 akueHTa Ha nepcoHanM3auuio.

«OTO TOT A3bIK, HA KOTOPOM Mbl FOBOPUM 1 MOHbIHE: 3IEKTPOSINT, 3NEKTPONNS, NOH,
aHNOH, KaTUOH, 3NEKTPOL, aHOM, KaToA; C TEX NOP Kak 3TK C/ioBa NPOU3HECEHbI BNEPBbLIE,
OHW HE CXOOAT CO cTpaHuyy» [3] Bcex y4ebHbIX NOCObuiA.

Bo BpemeHa ®apages Obilo NPUHATO Creaylollee HanpaBieHust TokKa B
ANeKTpU4ecKom uenu, [3] «4TO TOK UOET OT NOJIOXKUTENBHOrO MECTA K OTpuuaTesibHOMY, TO
MMWb B COrnacun C 7paauuUoHHbIM, XOTS 0O HEKOTOPOW CTENEHU MO/14a/InBbIM,
COrnaweHneM, 3aKJIlo4EHHbIM MeXay Y4EHbIMU 1 06ecnednBatoLLLIM UM NOCTOAHHOE, SICHOE
1N onpepesieHHoe CPencTBO A8 YKasaHus HanpaBieHns CUA 3TOro Toka.»

Kak aTOT NpoLecc MOXXHO NMPEACTaBUTb B COBPEMEHHOM BUAE. [1nA 3TOro pacCMOoTpuM
T€ MPOLECCHhl, KOTOPbIE MPOUCXOOAT B JNEKTPOSINTE N BO BHELLHEN 3NEKTPUYECKON Lenu.
MprymHOM 3TUX MPOLIECCOB SIBASIETCA MaTepuasnbHasa Yactuua (M4) — ogHa 13 CTPYKTYPHbIX

2 AexTpou — SIHTapb U 6867 — NyTb.
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cocTaBnslowmx cpegbl acdupa, koTopas obnagaeT  NpPeMyLLECTBEHHO  MHEPLIMOHHBIM
BpallEeHNEM OTHOCUTENBHO coBCTBEHHON ocu (Esp~100 %) n cnabbim, NMBO OTCYTCTBMEM
NPAMOMHENHOIO ABMWKEHNS (Enp~0 %). 3T MY ABNSIOTCSA HACTOSIbKO TOHKOW CTPYKTYPOW, YTO
NPUCYTCTBYIOT B CTPYKTYPE BCEN BELLECTBEHHOW MaTEPUN, HAYNHAA C XUMUYECKNX SNIEMEHTOB,
NX COEOVHEHNI N BMNOTb A0 KOCMUYECKUX OOBLEKTOB. A TakXXe C MpoYUMy MaTepuasibHbIMU
YacTuuamm achmpa OHM COCTaBMAT Ty CPeay, B KOTOPOW 0buTaroT BCe 06BEKTLI, B TOM YUCSIE U
Mbl ¢ Bamun. 9T YacTtuupl, KOTopbIM Obinia NpucBoeHa abbpesnartypa MY, 4TOObI OTANYaTb €€ OT
npoyern cpeabl ampa, B NPOBOAHMKE C TOKOM NPUOBPETAOT HOBbIN CTaTyC — MaTtepuasibHOro
HocuTens Toka (MHT). MaTtepuanbHble HOCUTENN TOKa U MY MO CyTU — 3TO OAHW U T XKE YacTuupbl
achupa, 1 He NposiBASIOLLME MEXAY COOON HU B3ANMHOIO NPUTSDKEHWS, HU OTTankmeaHus. 1o
OTOENBHOCTU KaXKAas MY HUKaKUM 3apsaoM He obnapgaet. OgHako MpeBbilleHNE MY UM nX
HEQOCTaTOK B MarepuanbHOM Tefle OTHOCUTENIbHO HEMTPASIbHOrO COCTOSIHNS, 0ByCnaBnnBaeT Nx
Kak MONOXXUTENBbHO UM OTPULATENBHO 3apsXXeHHble Tena. HelTpanbHoe COCTOsiHMe — 3TO,
Korga MY HaxogsaTcs B ANHAMUWYECKOM pPaBHOBECUN MeXXY TEIOM N TOW CPenomn, B KOTOPOW
OHO Haxogutcs. lNpepenbHoe NPUCYTCTBME MY, B TOM 4YUCNE, U B HEUTPaAsSIbHOM OObEeKTe
onpepensieTcsa (MU3NYECKUMU CBONCTBAMW MaTepuasnbHOro Tena M KOHUEeHTpaumen MY B
OKpYy>KarLLen cpege.

B npouecce gnccounaunm B pacTBopax XMMMYECKME COEOVHEHMSsI pacnagatoTcs
nog AencTeMem pacteBoputens Ha pgBa uoHa. OpgHako MY (NOTEHUManbHblE  MHT)
pacnpenensatoTcs MeXny WOoHaMM He pPaBHOMEPHO, a Kak OygeT nokasaHO HuXe,
NPOMOPLUNOHANBHO BAaNEHTHOCTU XUMMUYECKUX JNIEMEHTOB. T€ XWM3NIEMEHTbI, KOTOpPbIE
3abepyT C COBOIN U3NULLKK MY, NPNOBPETYT NONOXUTENBHbIN 3apsd, 1 OyayT MMeHOBaTbCA
KaTtnoHamu, a Te, KOTopble OTOAAYT TaKoe XXe KONMMYECTBO MY, OKaXKYTCS OTpuuaTesibHO
3apsiKEHHbIMU, T.€. aHNOHaMN.

Mocne Nogo6HOro BCTYNAEHUA MOXXHO NEPENTU U K ONPEAENEHNIO HANPaB/EHNA TOKa
B anekTpunyeckon uenn. CoegmHum aneKTpoadbl aHoL " U KaToa™ C MCTOYHUKOM MOCTOSIHHOrO
TOoKa. VICTOYHMK TOKa BbINOSHAET QYHKUMIO OObIMHOrO Hacoca pAfNa nepeKkavmBaHus
“>XmgKocTn” (a To4Hee MY) 13 OAHOro NpoBoAa B ApYron. VIoHbl B anekTponmte npuobpeTyT
LefnieHanpasfeHHOE ABMKEHME: KaTMOHbIT NONAYT K KaTo4y W OTHoAanyT 3NEeKTPOody USNLLIKK
CBOVX MY 1 MNepengyT B 9NEKTPUYECKYIO LEMNb Y>XKE€ Kak MHT; aHWOHbI™ MONOYyT K aHogy W
NPUOBPETYT HEAOCTAOLLEE KOMMYECTBO MY, MHT 13 3IEKTPUYECKON Lieny NepenayT K aHNOHY
y>Xe KakK MY.

B ntore MHT ngyT OT Katoga K UICTOYHUKY TOKa, a OT UICTOYHUKA MO BTOPOMY NPOBOAY,
HaNpaBNATCA K aHOo4Y.
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KaTnoHbl*, 0TAaB N3NUWKKM MY (N-ZMY, rae N — BaIEHTHOCTb XUMUYECKOTO 3N1EMEHTA),
CTAHOBATCS 3SIEKTPUHECKN HENTpasibHbIMU U BbIOENAIOTCA Ha Kartoge B BUAE OCaXAEHWUN
(omegHeHWe, 30M104€eHE, ...) NN NEPEXOLAT B PaCTBOP ANEKTPONUTA, rAe MOryT BCTynaTb BO
BTOPUYHbIE B3aUMOAENCTBUSA. AHUOHLI, MONYYMB TaKOE >XE KONMYECTBO MY (n-Zmu),
BbIOENAIOTCA Ha aHoae b0 NepexoasT B pacTBOp, rAe TakXKe MOryT BCTynaTb BO BTOPUYHbIE
B3aumogencTenga. Cymma matepuanbHbiX YacTuy, (N-ZMY) He SBASETCS eQUHbIM MaTepuasibHbIM
TENOM, KakK 3TO TPaKTYeT akagemudeckas u3nka, 4TO 3TO SKOObl 3NEKTPOH C ero
oTpuvuarenbHbiM 3apagoM. o dakTy (Emy) onpepenseT 3apsag (KOSMYeCcTBO 3NEKTPUHECTBA),
HEOOXOOUMbIA ONs HENTpanu3aumm OOHOW BaNIEHTHOCTM WMOHA XUMWYECKOrO 3fIEMEHTA.
CocTaBHble an1eMeHTbl (EM4) (hU3NYECKM HE CBA3aHbl C XUMUYECKMU 3/IEMEHTaMM1, OHU MOTyT
cBOBOAHO BbIXOONTb U3 HUX M TakXKe BXOOUTb, NOAAEPKMBAA OUHAMNYECKOE PaBHOBECKE, HO
B TO >X€ BPEMS CYLIECTBEHHO B/IMAKOT Ha CBOWCTBA XUM3JIEMEHTOB B OMpefeneHnnm ux
BaJIEHTHOCTU U (PU3N4ECKNX CBONCTB.

OneKTpuyeckne napameTpbl NpU 3NeKTpoanse

MpounsBoacTtBo M MoOTpebneHne 3NeKTPOIHEPrMn B ObITY M B MPOMbILLSIEHHOCTU
yumTbIBaeTCA B KunoatT-4yacax (KeT-4ac). Npu anekTponuse e OCHOBHbIM 3f1IEKTPUHECKUM
napameTpOM NpoLecca ABMSAETCA KOIMYECTBO 3/1EKTpUYEeCTBa (AnekTpudeckuin 3apsa) KynoH
(Kn). MNpotnB noHATUA KynoH Kak KOJ/IMYECTBO SJIEKTPUYECTBA BO3PAXEHW HET, HO B
rnpupoge HeT OTAEJIbHbIX 38PS[0B HU [OJIOKUTESIbHbIX, HU OTPULATESIbHbIX, [TO3TOMY
TpakToBate KyJ/IOH Kak 3JIeKTPUYECKMI 3aps4 HerpasomepHo. MaTtepuanbHble YacTuubl,
HaxoOsiCb BHYTPWU BELWECTBEHHOW MaTepun N nogaep>kveBas OUMHaMUYeCKOe paBHOBECUE C
OKpY>KatoLLen cpenon, HUKaKoro 3apsaa Tefly coobLmTb HE MOrMyT, HO MOCfe TOro, Kak 1m
CO34aHbl yCNoBus ANs NnepeMeELLEHNSA NO NPOBOLHUKAM, OHN NPUOBPETaOT HOBOE CBONCTBO —
MaTepuanbHbIX HOCUTENEN TOKA (MHT). DTN MHT 1 ONPEAENsAoT TO KOIMYECTBO INEKTPMNYECTBA,
KOTOopoe MAET MO NpoBOL4aM W BbLINOMHAET BCKO Ty MNOME3HYK paboTy, Ha KOTOPYH OHU
CcNocO6HbI. OWMBOYHBIM ABASETCA 1 NpUNMCbIBaHne MunamkeHy onpeaeneHns onbITHbIM NyTeEM
BEJIMYMHbI €OMHNYHOIO 3apsiAa, BbIpaXXKEHHOM B KyJloHax Kak 1,602176634-107'° Kn. B onbiTax
MwunnukeHa HEBO3MOXXHO ObIfIO MOMYYUTb EOUHNYHDBIN 3apsa, TeM 6onee ewé n n3MepuTb ero.
O6 aTOM MOXHO Mpo4YecTb B paboTte [4], B KOTOpOM NogpobHO npoaHanu3npoBaH OMbIT
MunnukeHa. TovHoe 3HauveHue KoHcTaHTbl 1,602176634-107"° dakTuieckn yTBEep>XAeHO
OVNPEKTUBHO, NPUMMUCaHO 3apsay 3/IEKTPOHA CO 3HAKOM MUHYC U HE UMEET HU NPaKTU4ECKOro,
HN TEOPETUYECKOrO, HN HAYyYHOrO 3HAYEHNS. DNEKTPOH, KOTOPOMY (PU3NKK OTBENN MECTO Kak
MaTepuanbHOM YacTuue, BpallaloWEencs BOKPYr sapa XUMUYECKUX 3NIEMEHTOB, JINLLIEH
30paBoro CMbICNA, Tak Kak sapa XMMUYECKUX 3/IEMEHTOB MSIOTHO YNakoBaHbl BO (ppakTasibHble
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CTPYKTYpbI [6], B KOTOPbIX HET NPOCTPAHCTBA HUKaKUM MaTepuasibHbIM Tenam, KoTopble npu
39TOM MOrfn Obl eLe 1 BpallaTbCa BOKPY Kakoro-nnmbo LeHTpa.

MO3TOMY K 3NEKTPONUTUYECKOMY MPOLECCY 3Ta KOHCTaHTa, YMCNEHHO paBHas
«3apsAfy 9NIEKTPOHa», HEe UMEET HMKaKoro OTHoweHunsa. OQHako ecnvm npusHaTtb, YTO
KoHcTaHTa (1,602:107"%) Ako6bl €CTb BeNMYMHA eAMHUYHOMO 3apsAaa, Kak 1 Oblfio NPUHATO B
TO Bpems, Torga npousseneHne (e'Na) genctButenbHO OyfeT oTpakaTb TO KOJMYECTBO
9NEeKTPU4eCTBa, KOTOPOE HeobxoaMmo 3aTpaTuTb AN BOCCTAHOBMIEHUS OJHOro MONs
BellecTBa. MPMMEHNUTENBHO K 3NMEKTPONUTUYECKOMY npoueccy noctosiHHas 1,602-107"° Kn
OyneT MMeTb COBCEM OPYron (PU3NYECKUN CMbICIT, @ UMEHHO TO KOJINYECTBO 3SIEKTPUYECTBA,
KOTOpO€e Heo6XoaMMO A1 HenTpanM3auumn ogHOBaNeHTHOro NoHa, T.e. XMy = 1,602:1071°Kn.
Mpn 9TOM NOA4 3HAKOM CYMMbl YYUTbIBAKOTCA HE NOOblE MY, HAXOQsLWMECS B pacTBope
ANEKTPONNTA, a TOSIbKO Te, KOTOPbIE HaxXOOATCA B MOHAX U KPaTHbl UX BaneHTHOCTU. [pwu
nepexone M4 B 3NIEKTPOCETb OHW CTAHOBATCA TeMU MaTepuanbHbIMU HOCUTENSAMU TOKa,
KOTOpble 1 OMNpefenslT TO KOMMYECTBO INEKTPUYECTBA, KOTOPOE Yy4acTByeT npwu
HenTpanusauun MOHOB. ECTECTBEHHO, YTO YUCNIEHHOE 3HayeHue BasIeHTHOro KonuyecTsa
anektTpuyectsa (1,602:107'%) kak NOCTOSAHHOW BENNYUHbLI MOTPEOYET SKCMEePUMEHTaIbHOro
NOATBEP>KAEHNS HA NPUMEPax 3NEKTPONUTUYECKMX NPOLLECCOB.

Mo onpepeneHnio 1Kn paBeH KOMMYECTBY 3JIEKTPUYECTBA, MNPOXOASLLEro 4epes
nonepe4Hoe cedveHne npu cune Toka 1 A 3a Bpems 1 ¢ (1Kn=A-c).

3a eguHMLy CuAbl TOKa NPUHAT AMMNEp, KOTOPbIM NPU MPOXOXAEHUN MO OBYM
napannenbHbiM NPOBOAHNKAM B BaKyyMe Ha pacCToAHMM 1 M OANH OT OPYroro Ha y4acTke
B 1 M BbI3biBan 6bl CUly B3auMoaencTeus, pasHyto 2:10~7 H [8].

NTak, Mbl MMeeM eguHULy Cunbl TOKa, OMNPEOENEHHYI OMbITHbIM MyTEM,
NCNOoNb3ys CUOBOE B3aUMOAENCTBUE MeXAY MPOBOAHMKAMM C TOKOM, MOCTOSIHHYHO
eANHNYHOro 3apsga () nnnm Kak Mbl nonaraemMm IM4, NOCTOAHHYHO ABOragpo M HakKoOHeL,
noctosiHHyto ®apapes (cTp. 41), BCE OHU NPUHATbLI MO COOTBETCTBYIOLWMM COrfalleHNnAM
N ManoBEPOATHO, YTO MOryT OTpakaTb WUCTUHHYK KapTUHY MNPUPOAHOro SABNEHUSA
aNeKTponnaa.

MocTosiHHas @®apages NOTOMY W Ha3blBaeTCA MOCTOSAHHOW, 4TO Npwu
onpenenéHHblX yCNoBUAX AN BOCCTAHOBIEHNSA U3 31IEKTPOIUTa OQHOIro MOJIS BeLlecTBa
TpebyeTCcsa OOMHAKOBOE KOJIMYECTBO JMIEKTPUYECTBA OJ11 BCEX XUMUYECKUNX IIEMEHTOB
paBHoe 964853 Kn. Takoe 3Ha4yeHWe KOHCTaHTbl BMAMMO BMOJIHE YAOBNETBOPSET
NPakTMKOB Npu peann3auynm 3NEKTPONNTUYECKNX MPOLECCOB.

3 3aecb 1 fanee NPUHATO OKPYrNEHHOE LIeNoYMCNeHHOe 3Ha4YeHne nocTosiHHon ®apages.
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B TO e Bpems 6bino ewé ogHO MHTEPECHOE BbiCKa3biBaHME MO 3TOMY BOMPOCY,
coenaHHoe k. CTOHWM, KOTOPbIN «MCNONb3ys pe3ynbTaThbl, NnofyyvyeHHble Papageewm, ...
NnPeanosioXXufa, 4YTO BCe 9NEKTPUYECKUE 3apsafbl COCTOAT M3 3JIEMEHTaPHbIX
dyHOoameHTanbHbiX 3apsagoB. CTOHM nokasan Ha npuMepe 3NeKTPOonnM3a, YTO KaXXAayko
BaNIEHTHOCTb CfiefyeT CBA3blBaTb C MUHUMANbHbLIM 3NIEKTPUYECKUM 3apsagom» [5]. ITo
HanpasfieHne, MO Hawemy MHeHu, Obi1o Hanbonee npaBuiibHbIM C HebonbNM
JOnNyLeHNeM, 4TO B NMPUPOLE HET HUKAKKX, B TOM Yucre n yHaaMeHTabHbIX 3apsaos.
OpHako npepnoxeHne CTOHU He OblI0 BOCAPUHATO Hay4HbIM coObLLEeCTBOM, a Oblna
npuHaTa runotesa JlopeHua, CcOrnacHo KOTOPOW 3JIEKTPOH BOLWEN CTPYKTYPHbIM
9/IEMEHTOM B CTPOEHME XUMUYECKUX INEMEHTOB. MUHUMANBbHbBIN 3NEKTPUYECKUI 3apsg,
UM MUHMMANbHOE KOMMYECTBO JfIeKTpUYecTBa, Heobxoaumoe [ffs HeuTpannsauum
OOHOBANIEHTHOro MOHA, N0 MHEHUD CTOHM U AOJHKHO BbiTb TOM KOHCTAHTOW, KOTOpas 1
[ofkHa 6bina 6bl BOWTKM B onpegeneHne noctosHHon dapapges, a He € — eAuHUYHbIN
3apsan  9NIEKTPOHA, KOTOPbIM  HU  (PU3NYECKU, HU TEOPETUYECKM He CBA3aH C
ANEKTPONUTUYECKUM NPOLLECCOM.

Kak nokasbiBaeT npakTuka, BCe 3JIeKTPONIMTUYEeCKne NpoLecchl COBEPLUAKOTCH B
CTPOroM COOTBETCTBUM C BANIEHTHOCTBIO XMMUYECKUX SNIEMEHTOB.

BaneHTHOCTb — 3TO CBOMNCTBO artoMa XUMUYECKOro dfeMeHTa NPUCOEANHATL UIn
3amMeLlaTtb onpefenéHHoe YMCcno aToMOB ApYroro XMMmn4ecKoro anemeHTa. BaneHTHoOCTb —
BeNIM4YMHA LUENoYUCTIeHHass M MOXET MpuHUMaTb 3HadeHuss oT 1 008. Y HekoTopbIX
XUMUYECKNX 3NIEMEHTOB BaNEHTHOCTb MOCTOSIHHAA, Yy APYrnx — pasHas B pPasfiInyHbIX
COeANHEHUSIX.

BaneHTHbIN 3apsag, (Mnv BaneHTHOE KOJINYECTBO dNEKTPUYECTBA)

MocTosiHHyto dapapes (96485 Kn/mMonb), BbIYUCAEHHYIO C MOMOLLBIO KOHCTaHThI,
AKOObI MpuHagnexallen eguHu4HoMy 3apsgy (1,602176634-10°'%), Henb3s npusHaTb
npasgonogobHO OTpaXKatoLWen KONMYECTBO INEKTPUYECTBA, 3aTpadvBaeMOe Ha BbloeNeHne
OQHOrO MONS O4HOBA/IeHTHOro BeLWeCTBa. BupTyanbHbIi 9NEKTPOH U BUPTYasbHbIA €ro
oTpuuaTenbHbIl  3apsfa  HEe MOryT rapaHTupoBaTb CTOMPOLEHTHYK AOCTOBEPHOCTb
noctosiHHon ®apapges.

Maccy BewlecTBa (m, Kr), BblAENSEMYIO Ha 3NEKTPOAe, ONPEenensioT no popmyne:

m=3-Q,

roe Q =1 -t , KonndecTBO anekTpuyectsa, Kn; O — 9NEKTPOXUMUYECKNIA
aKBUBanNeHT, Kr/Kn
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im
F n
roe F = 96485 Kn/monb, noctosiHHas ®apages; M — monsipHas macca XMMUYecKmnx

ANEMEHTOB, KI'/MOJ'Ib; N — BaJIEHTHOCTb XUMNYECKNX SJIEMEHTOB.

J=

MonspHaa macca (M) — aT1o macca 1 monsa BeLWecTBa, BblpaXKeHHas B rpaMmmax.
MonsipHyt0 Maccy OgHOro Monst toboro XMMMYECKOro aneMmeHTa HaxogaT u3 Tabnuy, ..
MeHpeneeBa. MonsipHass macca YMCNEHHO paBHa aTOMHON Macce, C TOW IMb Pa3HULER,
4TO MOJISIPHas Macca MMEET Pa3MepPHOCTb /MONb.

ManoBeposATHO, 4YTO TMOCTOSIHHAsA KBa3neauHW4YHOro 3apsiga AOCTOBEPHO
OTpaxkaeT KOJINYECTBEHHYIO CTOPOHY 3JIEKTPOSIMTUHECKOro npouecca, HO Ha obuwyto
3aKOHOMEPHOCTb Mpouecca OHa He [A0JIKHa OKa3blBaTb CYLLECTBEHHOrO BAUSHUA.
MoaToMy onpegennMm, Kak WU3MeHSeTCs BafleHTHbI 3apsan (BaneHTHOEe KONNYeCcTBO
9NEKTPUYECTBO) B 3aBUCMMOCTM OT MONSPHOM MacCbl U BaNEHTHOCTU XUMUYECKUX
9/IEMEHTOB.

MpoaHanu3mpoBaB BCE XUMWUYECKME SNIEMEHTbI, OblNO OOHAPYXXEHO, YTO
HE3aBUCUMO OT MOJIAPHOW MacChbl U BaNEHTHOCTW ONs HenTpanm3aumm OAHOro MOns
noboro ogHoBaneHTHOro BewecTsa TpebyeTcsa 3atpatutb 96485 Kn anektpuyecTsa.

Tabya 1

3aBNCMMOCTb BaJIEHTHOrO KOJINYECTBA 3NIEKTPUYECcTBa OT
BaNIEHTHOCTUN XUMM4YecKux anemeHtoB asoTa (N) n 3onota (Au).

Wonewort | raome | e | G| FaKoons |G

N 14 1 0,1451 96485

N 14 2 0,0725 192970 96485
N 14 3 0,0483 289455 96485
N 14 4 0,0362 385940 96485
Au 196,97 1 2,0414 96485

Au 197,97 2 1,0259 192970 96485
Au 198,97 3 0,6873 289455 96485
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PucyHok 1 — 3aBUCMMOCTb 3/1IEKTPOXUMUYECKOIO 3KBMBaIEHTA U
KOJIMYECTBA 3NIEKTPUYECTBA OT BaJIEHTHOCTMN a3oTa.

B kavectBe npumepa B Tabnuiue 1 npuBeneHbl OaHHble NO ABYM XUMUYECKUM
3NIEMEHTaM — a30TYy 1 30J10TY, NEPBbIN N3 KOTOPbIX NMMEET YETbIPE BaNIEHTHOCTU, a BTOPOW
Tpu. Kak cnepyet m3 T1abnumubl, Ha 1 MONb BELLECTBA 3aTpaymBaeTCs OOHO U TO Xe
KONMYECTBO 3JIEKTPNYECTBA HA OOHY BaNIEHTHOCTb, U OOMONHUTENIbHO TaKOe XKe KOJINYECTBO
— Ha Kaxagyw nocnegyoowy BaneHTHocTb (Fs =96485 Kn/monk). B cooTteBeTcTBUM C
onpeneneHneMm MNOHATUSA MO/ B HEM copepXutcss Na MY, T.e. paBHOE MOCTOSIHHOWN
ABoragpo. Torga XMy — BasneHTHbI 3apsg (MM BaneHTHOE KOIMYECTBO JSIEKTPUYECTBA)
6yneT paBHO YacTHOMY OT AeneHus Fe/ Na, T.e. XMy = 1,60217-1° Kn. He 3aBUCUT BaneHTHbI
3apsag 1 OT MOSIIPHON Macchl XUMUYeCKUX anemeHToB (Tab. 1 Ha npumepe N n Au).

Onsa  HarnagHoctn Ha  puc. 1 n3obpaxkeHbl  rpadukn  U3MEHeHUs
ANEKTPOXUMUNYECKOrO SKBMBASIEHTa O W BaNEHTHOro Konudectsa anektpudectsa Fs, B
3aBUCUMOCTU OT BaANEHTHOCTN XMMUYECKOro anemeHTa asota (N).

3aknio4yeHue

HenoHATHO Ha KakoM OCHOBaHUKW O1s onpefeneHns pyHaaMmeHTasbHON KOHCTaHThI
— nocTtosiHHon Papapes no popmyne F = e - Na, NPUHATO 3Ha4YeHNe eONHNYHOro 3apsaa,
NPUYEM NPUHATOrO No BceobLemy cornaweHuno. [a, pasmepHOCTb NocTossHHoM dapanes
(Kn/monb) npaBunbHO oTpaxkaeT (M3NYECKYIO CYLLUHOCTb 3/IEKTPONUTUYECKOro npouecca.
OpHako 60MblWOE COMHEHME BbI3bIBAET MNOCTOSAHHAA €AVHUYHOro 3apsga (€) Axkobbl
nosly4eHHas 3 onblToB MunnukeHa. Bo-nepBbix, MuUnankeH B CBOEN 3KCNepUMeHTasibHON
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YyCTaHOBKE [4] HMKaK He MOr MOfyYuTb eAVHUYHBIA 3apsag U TeMm 6onee nameputb ero. Bo-
BTOPbIX, Pe3ynbTaTbl OMbITOB MMESN HACTONBbKO Gonbline pas3bpockbl, YTO B pe3ynbrarte
PU3NKN NpUWAN K HEKOTOPOMY COrnaweHuo, HO He UMEeKoLWeMy Huyero obuiero ¢
eOVHUYHbIM 3apsiaoM.

CornacHo onpepgeneHnto, 1 Kn paBeH KOMMYECTBY 3/IEKTPUYECTBA, NPOXOOALLErO
Yyepes NnonepeyvHoe ceveHne nposoaHnKa npu cune Toka 1 A 3a spemsa 1 c. OTcioga cnegyer,
YTO KOJINYECTBO 3NIEKTPUYECTBA BOCMPUHUMAETCSA TONbKO B ABWXeHuUW. B cTtauuoHape, B
noBoN EMKOCTN 3NIEKTPUHECTBO COOEPXKATLCA HE MOXKET. A 9NEKTPOHbI, KaK yTBEPXXOatoT
pu3nKn, cywecTsyoT 1 B CBOOOAHOM COCTOSIHUW, CNEeAoOBaTeslbHO, OHM HE MOryT UMETb
pa3mMepHOCTb Kn. Kak HeOQHOKpPaTHO YNOMUHANOCh, Te MaTepuasibHble YacTuubl, KOTOpbIe
N ONPenensioT BENYMHbI 3apafoB, caMn Mexxay cobor He B3auMOLENCTBYIOT, T.€. HUKaKoro
OTHOLWWEHUS HEe MMEKT K MOSIOKUTENbHBIM M OTpuuaTeslbHbIM YacTuuam, KOTOpbIX, MO
HaweMy MHEHUIO, B Npupoge BoobLle-To 1 He cyuwectByeT! [laHHOE NONOXXEHNE U3NTOXKEHO
N apryMeHTnpoBaHo gokasaHo B pabote N.0. Apkosckoro [7].

ONEKTPOH — 3TO HaQyMaHHOE NOHATUE MaTtepuasnibHOro Tena, KOTOporo B Npupoae
He CyLeCcTByeT, M Hemano “konuin”’ y4éHble nonomanu, nbltasCb 060CHOBaTb €ro
cyLiecTBoBaHue, 1 Bcerga 6e3ycneLuHo.

MoHATMe eguHMYHOro 3apsiga, U TeM 6osiee ero YNCNEeHHOe 3Ha4vYeHne, B Npupoae
dbunsnyecknx ABNEHNN HE MMEET Mo, COO6ON HUKaAKOM MaTepunanbHOM OCHOBI.

B HacTosuee Bpems, Npu Hannyun aTtTecToBaHHOW NpubBOpHOI 6a3sbl, MOXXHO C
BbICOKOW CTeneHb0 TOYHOCTU U AOCTOBEPHOCTU ONpefenuTb KOIN4YeCTBO MaTtepuasibHOro
BewlecTBa (M, Kr), BblOENSEMOro MNpu 3NEKTPOSIMTUYECKOM Mpouecce, N KOJMYeCcTBO
3aTpaveHHoro ans atoro anektpuyectsa (Q=I-t, Kn). 3T0 NO3BONSAET C BbICOKOW CTEMEHBLIO
TOYHOCTU (M KOHTPOJSIMPYEMOWN MOrpeLlHOCTbO) ONpeaennTb KONYECTBO JNeKTpuyecTsa
(Emy4), HeobBxoguUMOro Aansa HemTpanu3auunm OOHOW U BCEX MOCNEeAyloWmMX BaneHTHOCTEN
NOHOB XUMUNYECKUX COEANHEHWIA.

Konn4yecTBo BOCCTaHaBMMBAEMOro BellecTBa B MpoLecce 3NeKTPOINTUYECKOro
npouecca onpegenserca no popmyne:

n = m/M, monb

roe — M monsipHasi macca, r/monb.

Torga NOCTOSIHHas Benu4MHa 3nekTponuTudeckoro npouecca (Fs) mMoxeT 6bITb
onpepgeneHa Kak

Fs = Q/n, Kn/monb
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MocTtosiHHaa Fs — 3TO U eCcTb Ta NocTosiHHas Papaped, KoTopasd C OONyCTUMON
NOrpeLHOCTb0 ByaeT onpenensaTb TO KOMMYECTBO INEKTPUHECTBA, KOTOPOE HEOH6XOOUMO
ONA BblOENEeHNs N3 3N1IEKTPOUTa OOHOrO MO OAHOBANEHTHOrO BellecTsa.

Torpa BaneHTHOe KOJINYECTBO 3/IEKTPUYECTBa, paccymuTaHHOe no popmyne

Im4 = Fs /Na, Kn,
oypet 6onee TOYHO OTpaxaTb (U3MYECKUA  3apsn  OO4HOBASIEHTHOrO  MOHA.
Y 0BYXBaneHTHOro noHa usn4ecknin 3apag 6yaet paBeH 2-Im4, y 3-X BafieHTHOro — 3-Imy
nT.Aa.

B npupope HeT anemMeHTapHbIX 4actuy obnagarowmx MONOXKUTENbHbIM NGO
OTpULATENbHLIM  3apPsSAOM. DJSIEKTPUYECKUA NOTeHUMan un 9NeKTPUYECKUA TOK B
npoBogHuKax obecnednBaeT atoMm 3dupa C COOTBETCTBYOLWMMUA CBOWNCTBaMMU
NOVMEHOBaHHbIE B CTaTbe Kak MY U MHT, YTO MO akTy ABNSeTCA OOHOWN N TOW XKe YacTuuen
B 3aBMCUMOCTW OT €€ MecCTa B 3JIEKTPUYECKON Lienu.

Kak ponro Ham 6ygyT npenogHOCUTb COBPEMEHHYKD KBasnusnky Kak
dyHOoameHTanbHyto HayKy o BceneHHon, o MNMpupopae? Passe cpean huU3nkoB HET AyMaroLmx
YYeHbIX, KOTOPbIM [OCTYMHO MOHUMaHwe TBOpeHun BceBbiwHero? Heyxenu B Mupe B
HacTosiLLee BpPemMs HeT reHueB nogobHo Tecne, HbioToHy, dPapapeto, JlomoHocosy,
MeHpeneeBy, ApPKOBCKOMY, ... KOTOpPble CMOrN Obl CHATb MO30PHbIN NMPeMUKC C NOHATUSA
dusnku ...?
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FocypapcTBeHHbIN arpapHbi yHuBepcuteT CeBepHOro 3aypasnbs

Abstract. The article analyzes the impact of the design execution of engines on their technical and economic
performance work. The information characteristic of 15 tractor diesels of all power levels is considered. Statistical estimates
of parameters are obtained and correlation relationship between them is established. Patterns of changes in the studied factors
were revealed, which make it possible to determine the main directions of engines improvement.

Keywords: tractor diesels, parameters of construct, technical indicators, range of change, correlation, reqularities

Annomayua. B cmamve anaiusupyemcs 6Gausnue KOHCMPYKIMOPCKO20 UCNOAHeHUS O6ueameneil HA UX
mexHuuecko-3koHoMuteckue nokasameau padomst. Paccmompena ungpopmayuonnas xapakmepucmuxa 15 mpaxmopHvix
ousesent 6cex ypoBuetl mougnocmu. Iloayuensl cmamucmuyeckie oyeHky napamempol u ycmanobiena KoppesAyUuoHHAS
B3aumochaze mexOy Humu. Beiabrenv 3axonomepHocmu  usMeHeHUs u3yuaemulx paxmopob, komopbie 103604510m
onpedeaums ocHoBHbie Hanpabaenus cobepuiencmBobanus 0Bueamenei.

KatoueBvie croBa: mpaxmopnvie Ousdeau, napamempvl KOHCHIPYKYUU, mexHUdeckue nokasamesu, OuanasoH
U3MEHEH1S, KOppeAsLUs, 3aKOHOMEePHOCHIUL
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PeueHseHT: MapTtexa AnekcaHap Hukonaesnd — kaHaNgaT TEXHNYECKUX HAYK, OOLEHT.
DoueHt OIrB0Y BO «PFAY-MCXA um. K.A. Tummnpssesa»

[Buratenn uMetoT MHOMoNETHNE YCTOSABLLUNECHA CXEMbl KOMMNOHOBOYHOIO UCMOJSTHEHUA,
a B CBA3U C NOCTOSIHHbIM OBHOBNEHMEM MaTepPManoB BeAETCS NONCK HanUy4LWero coveTaHns
pasmepoB 1 dopmbl petaneii [1,2]. KoOHCTpykuum paBuraTeneil pasBuMBalOTCA U
COBEPLUEHCTBYIOTCS B HanpaBfEeHMAX MaKCUManbHOW agantauum ux K YCNOBUSAM
aKcnnyatauun, MOBbILWEHUS 3KOHOMUYHOCTU W HapéxHoctu [3].  [lpu aTtom nobble
KOHCTPYKTOPCKME pPELLUEHNS HEN3OEXXHO BbI3bIBAIOT W3MEHEHUST paboymx napamMeTpoB
TEXHNYECKMX 0OBbEKTOB [4].

Ins ananusa B3sTa Bbl6opKa 13 15 gusenen manon, cpegHen N BbICOKON MOLLHOCTW.
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OCHOBHbIMI KOHCTPYKTOPCKMMW Npu3Hakamn 6binn NPUHATLI: OTHOLLEHWE Xo4a K AnameTpy
nopwwHs (S/D), cTteneHb cxxatus (g) n paboynii 06bEM uunmHgpa (Vu), a akcnnyaTauynoHHbIMI -
umnmngposas addekTmeHas MowHocTb (Ny), YacToTa BpalleHnss KoseHyaTtoro sana (n) m
pacxon TonnmeBa (Gu). KOHCTPYKTOpPCKME MapameTpbl XapakTepusytoT
6a30BbIX AeTanen, a 3IKchyaTauuoHHble - TENOBble U
PesynbTaTtbl CTaTUCTMYECKOW O6pabOTKM MCXOOHbIX AaHHbIX

LMNNHOPOBbIN
NCNOJSIHUTENbHbLIE pPa3Mepbl
ONHaAMNYeCKME MPOLECCHI.
npuBegeHsl B Tabn. 1.

Tabnvua 1.
O6006LLEHHas xapaKTepucTka gnsenen
3Ha4veHne nokasaTenen
HaumeHoBaHve nokasatener cpegHee KBa;pE)ae%tee%Koe KoahpruneHT
3HayeHne Bapuaummn
OTKJIOHEHNE
OTHOwWweHVe xona K guameTpy 1,1 0,13 0,12
MOPLUHS
CTteneHb cxatus 16.2 0,91 0,06
Pa6oumnin 06bEM uunmnHapa, n 1,8 0,64 0,36
LUnnuHoposas acdekTnsHas 21,3 10,96 0,51
MOLLHOCTb, KBT
YacToTa BpaLleHnst KOSIeH4YaToro 1883,0 238,05 0,13
Bana, MuH"’
Lnnungposbii pacxopg Tonnmea, Kr 5,2 2,78 0,53

Otcropa cnepyeT, 4to Tpu napameTpa (S/D, &, N) NIBMEHAIOTCA B Y3KOM guanas3oHe, T.e. 4ns
HUX Y>Ke YCTaHOBJIEHbI ONTMasIbHbIE MPaHULbl M3MeHeHUs. Y TPEX apyrmnx napametpos (Nu,
Gu, Vi) HabnogaeTcs 3HauyuTENbHOE paccemBaHMe, B 9TOM HanpasfieHUN MNPOAOSKaeTcs

MOMCK WX paunMoHanbHOro COOTHOLWEHNA. KOoppensunoHHbIM  aHanmM3oM  BbisiBfiEHa
B3aMMOCBSI3b MeXAy uccnegyemMbiMun nokasartensamm (taén. 2).
Tabnvua 2
KoahpurumneHTbl NapHON Koppenaunumn oLeHO4YHbIX NapamMeTpoB
MapameTp S/D € Vy Ny n Gy
S/D 1 -0,15 0,21 -0,18 -0,73 -0,23
€ -0,15 1 -0,36 -0,22 0,38 -0,18
Vy 0,21 -0,36 1 0,86 -0,49 0,85
Ny -0,18 -0,22 0,86 1 0,25 0,99
n -0,73 0,38 -0,49 0,25 1 0,32
Gu -0,23 -0,18 0,85 0,99 0,32 1

Mexay KOHCTPYKTOPCKUMW Mpu3HaKaMyi YPOBEHb CBA3W HU3KWIA, XOTA 3HaKn B
MOJIHOM Mepe COOTBETCTBYIOT MpoLeccam, npovcxogsawmm B asuratensx. Cpegn pabo4mx
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nokasatenen cnegnyetr OTMETUTb MPaAKTMYECKM abCONOTHYHO B3aMMOCBA3b MOLUHOCTU U
pacxoga TOnAvMBa, a 3HakM TakXe afeKBaTHO OTpakalT TePMOAWHAMUYECKME UMKIbl B
apuratenax. KOHCTPYKTOPCKOE WCNOSHEHWE gu3enenn B Hambonbluen Mepe BAusieT Ha
MOLLHOCTb, pacxof, Tonamea U B CPeAHEN CTeneHu ornpenensieT CKOPOCTHOW pexkum. Ha
OCHOBE PErpPecCcroHHON 0b6paboTKu NCXOOHOW nHdopmaunmn yCTaHOBJIEHbI
XapakTepucTuyeckme 3asmcumocTu (puc. 1...3).

N“:
kBt \
30 S
T~ f()
20 X i
f(S/D)
10
\f(Vn)
0
0,8 0,9 1,0 L] 12 S/D
13 14 15 16 17 g
1.0 1,5 2.0 2.5 3.0 Ve 1t

PucyHok 1. BnusiHne OTHOLLEHNSA Xo4a K AuaMeTpy NMOPLUHS, CTENEHN CXXaTusa
paboyero o6bEMa UmnnHAapa Ha LMNnHAPOBYH 3(PHEKTUBHYIO MOLLHOCTL ABUraTens
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7 //
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PucyHok 2. BansiHne oTHoWeHus xoha K guamMeTpy MOPLUHA, CTENEHN CXaTus U
paboyero o6bEMa UMnNMHOPa Ha LMANHOPOBBIA pacxopn Tonavea asuratens

International journal of Professional Science 54
Ne1-2023


https://creativecommons.org/licenses/by/4.0/deed.ru|

Professional science applies the Creative Commons Attribution (CC BY 4.0) license to the materials published-
https://creativecommons.org/licenses/by/4.0/deed.ru|

n,
1
2300 \\\\\\ fS/D
<

2100
\\
1900 —

/
~
— Do (V) R—

1700 ]

1500 "”””
0,8 0,9 1,0 1,1 12 SD
13 14 15 16 17 e
1.0 1,5 2.0 2.5 30 Vgn

PucyHok 3. BansHne oTHOWeHUs Xxoha K guamMeTpy MOPLUHA, CTENEHN CXaTus U
paboyero o6béma UMNnHOpPa Ha 4acToTy BpaLLeHNs KONeH4aToro sana

[Mony4eHHble 3aKOHOMEPHOCTW [OCTATOYHO TOYHO MOKa3biBAOT COBPEMEHHbIE
TeHaeHuun B pgpuratenectpoeHnn. OTHoweHne S/D aBnseTcs OOHUM U3  OCHOBHbIX
napameTpoB, BAVSIOLNX HA KOHCTPYKLUMIO ABUraTeNs, KOPOTKOXOAHOE UX UCMONHEHNE AaéT
BO3MOXXHOCTb MOBbILIEHNSA Y4aCcTOTbl BpaWeHUs Bana U COOTBETCTBEHHO MOLLHOCTW, pocTa
KO3 (pMLMEHTA HANONHEHNS LNAVHAPOB, a TaKXKe NOHWKXEHNSA TENI0BbIX NoTepb. OaHaKo npu
9TOM yBENM4YMBAKOTCA rabapuTHbIE pa3Mepbl 1 Macca asuraTesns, No3TOMY LienecoobpasHbiM
ona gnsenen sensetca S/D > 0,9. C yBennYeHMEM CTEMNEHN CXKaTus € BO3pacTaroT BCe
NHOMKATOPHbIE N 3((EKTMBHbIE MoKasaTenu psuratensd. 9TO [OnNyCTUMO TONMbKO A0
onpedenéHHoro npegena, KoOTOPbI  OrpaHNYMBaEeTCA  KadeCcTBOM  MaTepuanos U
COBEPLUEHCTBOM (OPMbl Kamepbl CropaHusi, a MpeBbllleHne ero npueBoguT K pPOCTy
MeXaHN4eCKnx noTepb 1 n3Hoca getanen. MNpupatleHne pabodero o6bLEMa UMMHAPOB UMEET
NONOXUTENbHbIE N OTpuUaTesbHblE MOCNEACTBUS, MOCKOSbKY OOHOBPEMEHHO HapacTaeT
MOLLHOCTb W pacxod TOMAMBa, CHWXKAETCHA 4YacToTa BpaLEeHUs KONeH4YaToro Bana, Ho
NOBbILLAETCA KPYTAWNMA MOMEHT. PeadynbTaTbl MNPOBEOEHHbLIX WUCCNefoBaHWn MO3BONSIOT
onpenendaTb ONTUMasibHOE COYETaAHWE KOHCTPYKTOPCKUX PELUEHUn B 3aBUCUMOCTU OT
Ha3HA4YeHNSA N OOCTMXKUMbIX TEXHUHECKUX XapaKTEPUCTUK aN3enen.
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