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Simakov A.l. Negotiations as a semantic catalyst for thinking

Simakov A.l.

Abstract. The methodology of teaching the human brain almost always encounters such a semantic phenomenon as
the brain anticipating the creation of a virtual scenario for the future development of speech communication, which actually
distorts the brain's perception of a real (actually) emerging exchange of statements and written messages between real
interlocutors in relation to the real subject of discussion. This is the fundamental semantic intrigue.

Functional segments in which the human brain creates its own statements, as well as perceives, displays and uses
other people's statements, work for each interlocutor according to almost the same unchanging fundamental laws of semantic
thinking.

Each speech event that occurs in the brain's own information space necessarily affects the success in reaching an
agreement with the interlocutor.

The advantage of the speech capabilities of the human brain is based on the control of the composition "Meaning-
Image-Context" of each created utterance.

Negotiations are a semantic catalyst for thinking.

Keywords: Revelations have a long way to go. From accuracy to distortion. When the essence of intentions is unclear.
And with every word, new doubts. When the "meaning" has a plurality of "I". When the "image" has the grace of deception.
When in the "context" of the essence of being. When consciousness comes out of the fog. Negotiations as a semantic catalyst
for thinking.

PeuenseHT: dyakuHa Onbra BnagnmmnposHa, kaHouaaT COUMONOrMYeCKUX HayK, AOLEHT.
LOHCKOI rocygapCTBEHHbIN TEXHNYECKNIA YHUBepcuTeT (O TY), r. PoctoB-Ha-[oHy, ®akyneteT
«Cepsuc n typnsm», kacdegpa «Cepsuc, Typnam 1 MHOGYCTPUSA rOCTENPUMMCTBA»

Semantic essence of the exchange of statements

The universal criterion for the effectiveness of any negotiations is the answer to the
question: "How successfully do the revelations of the interlocutors mask their intentions?"
There are many different opinions on the topic: "What are negotiations from the point of view
of the science of semantic thinking, in the process of which a new reality is created, namely,
a written agreement is reached and formalized, which allows you to develop a design
documentation for the material production of useful (in-demand) new physical processes and
products?"
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In this article, the semantic essence of any negotiation process is presented in the
artistic form of poetic conciseness. Every speech event that occurs in the brain's own
information space necessarily affects the success in reaching an agreement with the
interlocutor:

Revelations have a long way to go, From accuracy to distortion, When the essence of
intentions is unclear, And with every word new doubts, When the "meaning" has a plurality of
"I", When the "image" has the grace of deception, When the essence of being is in the
"context”, When consciousness comes out of the fog ...

Event #1 (Revelations have a long way to go)

Speech communication and its most structured form - negotiations, take place in
conditions of voluntary and natural exchange of information between interlocutors within the
subject of discussion.

Excessive revelations or even natural talkativeness, as well as a demonstration of verbal
restraint, alarms the interlocutors, complicates their mutual understanding and requires
additional time to reach an agreement.

In the composition of the words of any utterance, additional information always appears
about the subject of discussion, intentions, goals, features of speech, the nature of the
interlocutor, circumstances, conditions, reasons, etc., which requires a person to control the
volume of such information.

This is the "technical task" for the brain to develop an algorithm for managing its
"frankness", which penetrates into the "Meaning-Image-Context" composition of the text of
each utterance.

In this technical task, the maximum duration (3-7 seconds) of managing the volume of
additional information is also set, that is, its inclusion or exclusion, or minimization, before
voicing the utterance and perception of the utterance by the interlocutor.

Event #2 (From accuracy to distortion)
In the process of creating each utterance in the brain's own information space, all the

information activated at the moment falls on a person's speech, and not only that which is
directly related to the subject of negotiations.

International journal of Professional Science 6
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This becomes a significant semantic hindrance, consisting of information garbage,
unrealized prototypes of their previous already voiced statements, information structures that
have become available to the brain when perceiving and displaying the statements of the
interlocutor, etc.

The brain, in this regard, has a problem — how to remove from the created utterance or
at least significantly reduce the amount of such additional information?

The brain actively removes such additional information from its utterance, trying to
preserve "accuracy" in the utterance in the face of the appearance of imminent "distortion".

Event #3 (When the essence of intentions is unclear)

When creating each of its statements, the problem of ambiguity of intentions arises in
the brain at the stage when internal functional mini semantic search systems have already
collected the necessary words (almost like mushrooms in the forest) for the "ldea of the idea"
of the statement, but the brain cannot yet create the "Realized idea" of the statement from
these words.

The intrigue arises due to the fact that the "ldea of the idea" of the utterance is initially
formed by a Semantic personality who does it with active creative verbal grace.

But for a Behavioral personality, the priority is not the semantic elegance of the
utterance, but the ability of the utterance to influence the interlocutor as much as possible, in
the previously synthesized mode, in preparation for negotiations.

To realize such an impact, each utterance must have a stable "Meaning-Image-
Context" composition, which allows for the realization of three types of semantic impact on
the interlocutor: a given information, motivation, the presence in his utterances of the ability to
complementarily interact with other utterances.

It should be borne in mind that intentions, inseparable, as a rule, from a person's
emotional attitude to their needs and their satisfaction, exceed the possibilities of their verbal
display.

Event #4 (And with every word new doubts)
The process of creating each utterance is associated with the activation of words

individually and uniquely located in their own archive of the information space of each person's
brain.
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The intrigue arising in connection with the need to achieve, which is virtually impossible
due to the influence of various internal and external factors, the functional coincidence of the
"|dea of the idea" of the utterance and the "Realized plan" of this utterance has no "resting
point".

In the process of creating each utterance, the Behavioral Personality offers the brain
variants of specific words with their specific and unchangeable meanings. The brain is obliged
to consider each such sentence and make a decision on it — to include or not to include this
word, taking into account its invariable meaning, in the composition of the "Realized idea" of
the utterance. In the process of creating each utterance, the Semantic Personality offers the
brain options for the variety of words used often, far from their specific and unchanging
meanings.

Accordingly, the competition between the influence of Behavioral Personality and
Semantic Personality on the brain leads the brain to new doubts.

However, such doubts of the brain last no more than 3-7 seconds, during which the
Semantic Personality, with the help of its internal functional mini search engines, creates each
of its utterances in the information exchange system between interlocutors on a specific
subject of negotiations.

Event #5 (When the "meaning" has a plurality of "I")

When creating utterances, the virtual "ldea of the Idea" of each utterance continuously
creates stresses for the brain in connection with its demand for its exact representation in
words with their meanings and many uses.

The reasons for such a tense state of the brain are such fundamental semantic patterns
as the proactive activity of internal dialogues in the brain's own information space, in which a
person, when creating each of his utterances, appears in various functionally significant, but
virtual "I", alternately, then under the pressure of a Behavioral personality, then under the
pressure of Semantic personalities.

The behavioral personality strives to ensure that the intentions indicated in the "ldeas
of the plan" become clear to the interlocutor.

The semantic personality strives to ensure that the "Realized plan" corresponds to the
"|dea of the plan".

Only at the stage of creating the "Realized Idea" of the utterance and completing the
formation of the "Meaning-Image-Context" composition, which requires activating a much
larger number of words in its own information space and selecting them more carefully into

International journal of Professional Science
Ne8-2023


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|

the corresponding semantic segments of the utterance composition, the plurality of "I"
disappears from the text of the utterance or, at least, turns out to be less notable.

Event #6 (When the "image" has the grace of deception)

When creating the "Realized Idea" of an utterance, the Semantic personality is
responsible for the semantic set of words that form the "image" of the composition of the
utterance.

The semantic personality strives to ensure that in the process of exchanging
statements, as much as possible of the statements of the interlocutors have the ability to
complementarily interact with other statements, which makes it possible to draw up, draw up
and sign a joint final document, for example, a protocol of negotiations or an agreement, based
on the results of negotiations.

The longer the negotiations continue, the more often the interlocutors think about the
text of the final document and this disrupts the balance between "Meaning-Image-Context" in
the composition of each subsequent statement, which initiates the dominance of the "image".

At some point, the Semantic personality so captivates the brain with the idea of
necessarily reaching an agreement with the interlocutor during these negotiations, that the
Behavioral personality can no longer actively continue further exchange of statements,
objectively assess the impact of his statements on the interlocutor and begins to initiate the
completion of negotiations.

However, the more the "image" of the statement differs from the "ldea of the idea" of
the author of the statement, the more the statement will meet the expectations of the
interlocutor perceiving this statement, which brings the interlocutors closer to reaching an
agreement, but ensuring the stability of such an agreement will require either special actions
and decisions, or new negotiations and new agreements.

Event #7 (When the essence of being is in the "context")

If the words "reaching an agreement" mean the end of negotiations, then the words
"reaching a compromise" mean the endless continuation of negotiations.

Unlike, for example, the word "compromise", the word "context" means not only the
preservation of the mutual understanding reached in the negotiations, but also the possibility
of using coincidental statements to reach an agreement, at a time when other statements that
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were supposed to be "coincidental" are destroyed under the influence of new circumstances,
omissions of the interlocutors or mistakes they made earlier.

The semantic essence of the concept of "context" is that the idea of "context" is always
on the side of an already existing or still only potential agreement. This becomes especially
important when negotiations should end with the approval and signing of the final joint
document — a protocol or an agreement.

Even when there are no signs of a need to reach an agreement in any of the statements
of the interlocutors, such a need is inherent in the human brain from birth, and it is realized
automatically, at least in the form of a "context", despite the ongoing semantic struggle of the
Behavioral personality and the Semantic personality for the priority of their statements and
their version of the text of the final document.

Event #8 (When consciousness comes out of the fog)

The usual rate of exchange of statements allows the human brain to create two
statements per minute. In an hour of negotiations, this will amount to 120 utterances, 240 in
two hours, 360 in three hours, etc. Each utterance after its voicing clarifies a person's
consciousness, as if freeing him from the heavy semantic load of activated words, but not
used in the text of the utterance.

This is the exit of a person's consciousness from the semantic "fog" of the meanings
of words and their uses, but only for a very short moment of time, which is repeated many
times before the conclusion of negotiations.

Classical human learning

The methodology of teaching the human brain almost always encounters such a
semantic phenomenon as the advanced creation of virtual scenarios of successful
negotiations in the process of internal dialogues, which distorts the brain's perception of the
effectiveness of exchanging statements with a real interlocutor already during negotiations.

The training of the human brain in speech communication is based on the creation of a
controlled intrigue between the attitude to the subject and the interlocutor of the Behavioral
and Semantic personalities of the human brain.

International journal of Professional Science 10
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As part of the negotiation intrigue, the Behavioral personality activates its attitude to the
subject of discussion and includes, under the control of the brain, an arsenal of competencies
necessary for:

analysis of the stability of the semantic content of the exchange of statements with the
interlocutor;

formation of algorithms for using the semantic content of the exchange of statements

in solving their tasks on the way to reaching an agreement;

timely replacement of selected algorithms with other more efficient ones;
assessments based on feedback information of the result already achieved during the
implementation of behavior algorithms invented specifically for this speech
communication and/or ready-made and successfully used earlier algorithms from the
arsenal of the brain's manifestation of itself as a successful interlocutor.

At the same time , the following management tasks become the most active objects of
attention of a Behavioral personality: removal of psycho-emotional tension,; administration of
internal dialogues; balance of intentions, rights, obligations; balance of presentation and
concealment of information, management of negotiations and change of conversation modades;
support of the interlocutor's behavior; speech correction, identification of signs of lies; use and
disposal of information garbage, management and neutralization of emotions; semantic
logistics; manifestation of illusions and fantasies; manifestation of reasonableness and
prejudice; expression of imagination and curiosity; control of forgetting and guessing.

As part of the negotiation intrigue, the Semantic personality activates its attitude to the
subject of discussion and includes, under the control of the brain, an arsenal of competencies
necessary for:

creating each utterance and written message with the composition "Meaning-Image-

Context" for a comprehensive impact on the interlocutor;

perception, analysis and adequate (without interference of one's internal information)
display of the statements and written messages of the interlocutor in the brain's own
information space;

ensuring semantic unity and consistency between the "ldeas of the idea" of one's
utterance, the "Realized idea" of this utterance using the appropriate keywords, from
which the composition "Meaning-Image-Context" of the text of the utterance and the
"Reproduced idea" that arises in the interlocutor's brain when he perceives this
utterance is formed.

International journal of Professional Science 1
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At the same time, the following managerial tasks become the most active objects of
attention of the Semantic personality: the activity of the composition "Meaning-Image-
Context" of each utterance,; support of the "ldea of the idea" of the utterance, support of the
"Realized idea" of the utterance,; support of the "Reproduced idea" of the utterance,; synthesis
of the expected result of the impact of the utterance on the interlocutor and evaluation of the
achieved result; management of semantic archive; timeliness of creation of texts of higher
order; appeal to the time factor; use of a foreign language; analysis of feedback information;
formation of concepts; control of networks of their statements; control of networks of
perceived statements of the interlocutor.

The negotiation intrigue arises in the personal information space of the human brain
due to the competition between the Behavioral personality and the Semantic Personality for
the priority of influencing the interlocutor and receiving their expected reaction to each
statement addressed to him (written message).

This happens in any conversation mode, at any stage of negotiations.

Chatbot Machine Learning

The chatbot training methodology is based on two main principles:

1. unlimited access to billions of informational and functional constructions from
words of speech communication of any native (national) language, which in the form
of statements and/or written messages have already been repeatedly manifested in
real chatbot speech behavior programs and scenarios of speech physical contact
communication of numerous categories of people;

2. algorithms for multiple, and in fact infinite, reproduction (copying), sorting and
formation by key parameters of typical variants that arise and/or are able to arise in
a specific dialog situation during speech communication in order to reach an
agreement between a chatbot and a person and/or other chatbots on specific
subjects of speech communication.

The processes of improving the speech efficiency of a chatbot have significant and
insurmountable barriers that affect the spatial and functional boundaries of the effectiveness
of their learning process, for example:

1. the chatbot itself does not create the composition "Meaning-Image-Context" of

each of its statements, because it does not understand what it is;

2. the chatbot, using extensive machine learning programs, finds copies (tracing
paper) of any ready-made and previously successfully used information structures
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containing similar structurally and meaningfully filled configurations of words in the
content of previously semantically structured information available to it, each of
which resides in semantic texts in their uniquely individual unity of unchangeable
recognizable meanings and the variety of their natural, but each time unexpected
uses surrounded by a never-repeating set of all other words;

3. the chatbot, repeating in its statements (written messages) the name of an object,
event, action, does not use synonyms, even the closest ones, even with repeated
repetitions in its statements of these previously used names.

Negotiations are a semantic catalyst for thinking

A typical scenario of negotiations was formed in the conditions of the active spread of
domestic and foreign trade, which assumed the simultaneous achievement of three main
goals:

to reach an agreement taking into account the conditions of each of the interlocutors;

to formalize the agreements reached in writing;

as a result of the negotiations, include the achieved level of motivational influence on

the interlocutor of their statements in the complex of their competencies.

Functional segments in which the human brain creates its own statements, as well as
perceives, displays and uses other people's statements, work for each interlocutor according
to alImost the same unchanging fundamental laws of semantic thinking.

All 15 functional segments of thinking participate in the creation of a new reality by the
brain, being essentially mini factories for the production of information structures (texts) and
their semi-finished products. These semantic specialized mini-factories are combined in their
own information space of the brain into a single and continuous technological process of
speech, the creation of their statements (written messages), as well as in the process of
perception, analysis, decomposition and further use of the statements (written messages) of
the interlocutor.

Such segments of semantic thinking, including the continuous activity of their
specialized internal mini search engines, include:
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OWN INFORMATION SPACE OF THE BRAIN
functional segments of semantic thinking and creation of a new reality

10 A 12 b 13 9
Perception and analysis Overcoming Analysis of the
of the text of statements semantic ambiguity success of the |
and written messages of statements manifestation of his
speech
4 6 5
The brain's creation of a Transformation Creating a Semantic
Behavioral personality of external personality by the | |
information into brain
internal and vice
versa
4 R é L 3 )
The brain creates its Human needs and The continuity of
own information space their satisfaction the meanings of ]
(realization) words and the
variety of their uses
\- 7
( 8 [ 7 9
Formation of the Creation of texts of Manifestation of
composition "Meaning- statements and individual speech ||
Image-Context" of the written messages characteristics
utterance

- o

) A
14 15
Transformation of new
speech skills into
competencies

11
Selecting,
changing and using
conversation
modes

Creating a new reality

v o

Such and/or similar functional segments of thinking, being independent factories for the
creation of semantic products, such as ribosomes synthesizing proteins, are located in the
information space of each person's brain in their unchanging structural perimeters established
by the Behavioral personality in the process of its generation and further continuous
development.
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The advantage of the speech capabilities of the human brain is based on the control of
the Semantic personality of the composition "Meaning-Image-Context" of each created
statement (written message).
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Abstract. The article presents a scenario for the interaction of fifth-grade students with a computer version of the
author's methodology "Repetition" to determine the type of planning used in solving spatial-combinatorial problems. In the
conditions of individual experiments with 23 students to test the proposed scenario, the possibilities of the computer version
of the "Repetition" method in differentiation were shown types of planning among fifth graders: 65.2% of students used
meaningful planning in solving problems, 34.8% used formal planning. In the future, it is planned to test the proposed
scenario in work with sixth-graders and younger students, primarily with fourth-graders.

Keywords: fifth-graders, individual experiments, spatial-combinatorial tasks, types of problem solving planning,
computer version of the " Repetition" methodology.

PeueHseHT: [lyoknHa Onbra BnagummpoBHa, kKaHanaoaT CouMonorm4ecknx Hayk, OLEHT.
LOHCKOIM rocygapCTBEHHbIN TeXHNYecKuin yHusepcuteT (A TY), r. PoctoB-Ha-[oHy, ®akyneteT
«CepBuc n Typuam», kagegpa «Cepsunc, Typmsm 1 MHAYCTPUS roCTENPUAMCTBa»

1.Introduction.

The solution of the problem of the federal project "Digital Educational Environment" is
associated with the creation of a modern and safe digital educational environment that ensures
high quality and accessibility of education of all types and levels [4].

As part of the solution of the noted task, it is supposed to carry out not only the
digitalization of the content of secondary school curricula, but also the development of digital
technologies for diagnosing subject and meta-subject results of education, reflecting, in
particular, the development of cognitive (cognitive) meta-subject competencies.

The provisions of the Federal State Educational Standard for Basic General Education
[8] indicate that meta-subject educational results (including cognitive ones) are formed in
primary school students as a result of studying the main educational program. At the same
time, it is noted that cognitive meta-subject educational results reflect the development by
students of various kinds of universal cognitive actions, associated, in particular, with
independent planning to obtain the required result.
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Studies show (see, for example, [1], [2], [7]) that problem solving can be planned in
different ways. In one case, the first part of solution planning is a complete analysis of the
conditions of the problem in order to determine all the specific executive actions necessary to
achieve the desired result. In the second part of planning, a program is developed to achieve
the desired result, in which all the necessary actions are included in a certain sequence. Only
after this is the problem solved. In this case, planning is carried out as a meaningful action
associated with programming the solution of the problem as a whole.

Otherwise, planning is done differently. Firstly, there is no complete analysis of the
conditions of the problem and clarification of the composition of all actions necessary to obtain
the required result, and, secondly, there is no independent part associated with drawing up a
program for the implementation of all necessary actions.

With this implementation of planning, one or two actions to solve the problem are first
planned, then carried out, then again there comes a stage where actions are planned, and a
stage where these actions are performed. In this case, in the course of planning, there is no
construction of the entire sequence of necessary actions before their implementation, since
first one part of the required sequence is outlined and carried out, then another part, and so
on. Such planning is carried out as a formal action associated with programming the solution
of a problem in parts.

2. Materials and methods.

The purpose of this study was to characterize the possibilities of the computer version
of our technique "Repetition" [1, 5] in determining the type of planning in younger adolescents.

It was assumed that the developed scenario for the interaction of students with the
computer version of the "Repetition" method really allows you to determine the type of
planning (meaningful, in general or formal, in parts) when solving problems. In this, we
proceeded from the fact that the computer version of the methodology was developed in such
a way as to create conditions for solving problems that are as identical as possible to those
conditions in which problems are solved in the original methodology (when developing this
methodology, modern approaches to information and communication technologies for
diagnostics of educational achievements of schoolchildren were taken into account [6 ]).

In the first part of working with the computer version (as in the original method, see [ 1
]), students learn the names of the cells of the playing field. To do this, appropriate texts and
images are placed on the computer screen.
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The bottom cells in each rectangle are called A1, B1 and C1.
The top cells are A2, B2 and C2.

A2[]

Each cell is labeled with a letter and a number:

A

c2 ]

What is the triangle cell called? Choose (click) the correct answer:

BI[ | ci[]

If the student chooses the wrong answer, the program informs him about it and offers
the same question, but in this case the triangle is already in a different cell. And so it continues

until the student gives two correct answers in a row.

In the second part of the work (the same as in the original method, see [1]), students
solve training problems.

O

]

JAN

JAN

1 LO

A
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like this:

Al «»B2

Problem 1

1 action

Find these cells and write their names

In which two cells do you need to swap the figures so that the same
figures are in the same cells where there are the same numbers?

7

7

4

4

By pressing the buttons, write the names of two cells, for example,

In what other two cells can you change pieces?

?

<+

?
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If the student chooses the wrong answer, the program informs him about it and offers
the same question, but in this case the triangle is already in a different cell. And so it continues
until the student gives two correct answers in a row.

If the student gives the wrong answer (writes down the wrong action), the program
informs him about this and offers the second version of this task, where you also need to
mentally place two pairs of identical figures in one action in such cells in which there are
identical numbers. If the second version of the problem is solved incorrectly, then the
experiment ends in this case.

In the case when the student (a) correctly solves the first option of the proposed
problem or (b) the first option solves incorrectly, and the second one correctly, then he is
offered the second (more difficult) training problem, with three pairs of figures and numbers.
At the same time, just like the first task, it is required to find out in which two cells it is necessary
to swap the figures in one action so that the same figures are in the same cells where there
are the same numbers.

Problem 2

2| OIA|O 7146

1 action
1@A<> 6 |4 |7
A B C

In the same way (presentation of one or two options), the solution of the third and fourth
training tasks was programmed.
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Problem 3
What two exchanges are needed so that the same figures are in the same cells, where there are
the same numbers?

AN . 7 7| 4
Olo 2 4 6|6
C

O
L LA
A B

Press the buttons, write the names of the two cells of the first and second steps:

actions

=)

)2+ 2 274> 2
Problem 4
S OIATOIA | 815 |9 9
4 |8 5 4
e lOolole
A B C D

In the third part, students are invited to solve the same four main tasks as in the original
methodology: Nos. 1 and 2 - in two actions, Nos. 3 and 4 - in three actions. Just as in solving
training problems, students must find and write down the required actions by pressing the
buttons with letters and numbers. The program does not report the result of solving each main
task.
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Main problems
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3. Results.

In individual experiments with a computer version of the "Repetition" methodology, 23
fifth-graders participated in 4 and 5 grades. 15 people (group A, - 65.2%) successfully solved
all the main tasks with the help of meaningful planning of their actions. The remaining eight
people (Group B. - 34.8%) could not solve the main tasks in three actions (Nos. 3 and 4): four
of them (subgroup B1) were able to correctly solve the first and second main tasks (in two
actions), the other two (subgroup B2) - only the first main task.

Observations of the actions of students in both groups made it possible to characterize
the features of solving problems with the help of meaningful and formal planning to achieve
the desired result. It is important to note that the students were asked to think aloud, telling
and explaining what and how they intend to do.

Thus, the students included in group A acted as follows. When solving each problem,
the students, as could be understood from their words and actions, first found out the nature
of the correspondence between the location of the figures (on the left side of the condition)
and the location of the numbers (on the right side of the condition). In the first task, for example,
they determined the following: the arrangement of triangles is most consistent with the
arrangement of "fives", the arrangement of circles - the arrangement of "sixes", the
arrangement of squares - the arrangement of "sevens"; in the second task: the location of
rhombuses - the location of "sevens", the location of squares - the location of "sixes", the
location of pentagons - the location of "fives".
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After that, they figured out which two actions (two mutual movements of two figures)
must be performed in order to solve the problem. Seven students of this group (subgroup A1)
as the first action chose the exchange of places of a circle from cell D2 with a triangle from
cell A1, two students (subgroup A2) chose to exchange places of a square from cell C1 with a
circle from cell D2, one student (subgroup A3) chose as the first action, exchange the square
from cell C1 with the triangle from cell A1.

When asked by the students of subgroup A1 about why they chose the intended first
action, the students usually answered as follows: “... because three triangles are already in the
places of the “fives”, and one triangle in cell A1 is in the place of the “seven” .. .. so you need
to move this triangle to the place of the "five", in the cell D2 ... ".

When asked by the students of subgroup A2 about why they chose the exchange of
places of the square from cell C1 with the circle from cell D2 as the first action, the students
answered: “... because the circles should be where the “sixes” are, ... three circles already are
in the places of the “sixes”, and one circle in the D2 cell is in the place of the “five”, ... therefore,
put this circle in the place of the “six”, in cell C1 ... ".

In the same way, the student who made up the subgroup A3 answered the question
about the choice of the first action: “... it is necessary that all the squares be in the places of
the “sevens” ...”.

Then, based on the definition of the first action, the students of group A indicated a
possible second action. For students of subgroup A1, this action was the exchange of
places of a circle from cell A1 with a square from cell C1, for pupils of subgroup A2 -
exchange of places of a triangle from cell A1 with a square from cell D2, for a student of
subgroup A3 - exchange of places of a circle from cell D2 with a triangle from cell C1.

In a similar way, first determining the correspondence between the location of the
figures and the location of the numbers (finding out in which places the largest number of
certain numbers is located), then determining the content of the first and second actions, the
students of group A acted in solving problem No. 2, and also and more complex main tasks
(Nos. 3 and 4) — in three steps.

The noted actions of students of group A in solving basic problems of varying
complexity give reason to believe that they carried out a meaningful cognitive action of
planning a solution, associated with a complete analysis of the conditions of the problem and
the definition of all the required actions in general before their implementation.

The students who made up group B acted differently. The students who solved correctly
only the first and second main problems (group B1) did not find out (unlike the students of
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group A) the full correspondence between the location of the places (cells) occupied by the
figures and the places occupied by the numbers.

When solving the first main problem, they immediately said that they needed to swap
the circle from cell D2 with the square from cell C1. When asked why it was necessary to do
this, they usually answered "... where there are two "sixes", there should be two circles ...".
Then they wrote down this action: D2 - C1.

Next, they tried to determine what the second action might be. For a long time they
examined and compared the arrangement of figures and the arrangement of numbers. As a
result, they noticed that where two sevens are nearby (cells A1 and C1) there are a triangle
and a square, and that it is necessary to put a square from cell D2 in place of the triangle in
cell A1, so that, as they explained, "... the squares were in place "sevens"... Having found this
solution, they wrote down the second action: A1 - D2.

As a result of performing these two actions, it turned out, unexpectedly for the students
(as could be seen from their reaction), that the problem was solved: after the first action, all
the circles were in the places of “sixes”, and after the second action, all the squares were in
the places of “sevens”. "And all the triangles are in the places of the “fives”.

In a similar way, the students of subgroup B1 solved the main problem No. 2.

When solving the main problem No. 3 (in three actions), the students of subgroup B1
acted in the same way as when solving the main problems No. 1 and 2. In particular, without
finding out which figures correspond to the location of certain numbers, they immediately
determined the first action . Seeing that in cells B3 and C3 there are two "fives", and in their
places - a triangle and a rhombus, they considered it right to move the rhombus from cell B1
to cell B3, so that, as they explained: "... two rhombuses were there, where the two digits are
5...". After recording this action, they exchanged a rhombus from cell D1 and a triangle from
cell A2: "... so that all the rhombuses are where the "fives" are...".

After recording the mentioned second action as the third action, she considered it
necessary to move the square from cell A3 to cell D1, explaining: "... so that the squares are
where the "sevens" are...".

By the next action, they were going to move the triangle from cell A2 to cell B2: "... so
that all the triangles are where the "eights" are...". However, the experimenter reminded that
this problem can be solved in three steps and offered to check what result was obtained after
performing the found three mutual exchanges of figures in places. Checking the record of
three actions showed that not all the figures are in the places of the corresponding numbers.
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New attempts to solve this problem were as unsuccessful as the first attempt. When
solving the fourth main problem, the students acted in the same way as when solving the
previous (third) problem. As a result, it was solved incorrectly.

The actions of the students of subgroup B2 in solving the first main task were the same
as those of the students of subgroup B1. It could be observed that the students do not find
out the correspondence between the location of all the figures and the location of all the
numbers and immediately write down the found variant of the interchange of two figures in
order to have two identical figures in the places where two identical figures were found.

After the correct solution of the first main task, the second task was solved by them
unsuccessfully.

The noted actions of the students of group B in solving the simplest basic tasks (Nos.
1 and 2) give reason to believe that they carried out a formal cognitive action of planning the
solution of the problem, associated with a partial analysis of its conditions, with the definition
and implementation of only one of the actions required for problem solving.

4. Conclusion.

So, our research, related to the conduct of individual experiments, consisted in
approbation of the capabilities of the computer version of the "Repetition" method in
determining the type of planning in solving problems in younger adolescents.

As a result of the experiments performed with 23 fifth-graders, it was shown that some
students (65.2%) solve the problems of the computer version of the “Repetition” methodology
using meaningful planning associated with a complete analysis of the conditions and
determination of all required actions before they are performed.

Another part of the students (34.8%) used formal planning in solving problems,
associated with a partial analysis of the conditions and the definition and implementation of
each of the required actions.

Thus, the approbation showed that the computer version of the "Repetition" method
allows you to determine the type of planning in younger adolescents, in particular, among
schoolchildren studying in the fifth grade.

As further steps in testing this computer version of the "Repetition" methodology, it is
planned to conduct a series of individual experiments with sixth graders.

Based on the analysis of the results obtained in experiments with pupils of the fifth and
sixth grades, it will be possible to organize a survey of a relatively large number of pupils of
the fifth and sixth grades. Such a survey is necessary to determine the age dynamics of the
cognitive action of planning, the development of which is the content of a meta-subject
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educational result associated with independent planning of solving problems to obtain the
required result.
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Abstract. Currently, there are various models for choosing the optimal options for production diversification
projects, but in practice many of them are not used, since, due to the considerable complexity of the modeled process, they are
usually illustrative in nature. Many of the procedures for this assessment are not formalized, and therefore, in the process of
managing the diversification of production, the tools of expert evaluation of projects are often used at present. The article
presents a formalized formulation of the problem of choosing the optimal diversification project based on an assessment of the
profitability of the project, taking into account the risk of its implementation and liquidity. The use of the obtained research
results in practice will help to optimize the process of diversification of production.

Keywords: evaluation, project, diversification, production, risks, tools.

Annomayusa. B nacmosawee Bpemsa cyujecmbyiom paziunnvie Mooeau Bvibopa onmumarsHuix Sapuanmol npoexmob
OuBepcucpuxayuu npousboocmba, HO HA NpaAKMUKe MHO2UE U3 HUX He NPUMEHAIMCA, max kax, 66udy sHauumesvHou
CAOKHOCTU MOOEAUPYEMO20 NPOYECCA OHU HOCAM, KAK NPpaBuao, UAA0CmpayuoHHbLl xapaxkmep. MHoeue npoyedypo. 0anHOM
oyeHku He popmarusobarst u noamomy 6 npoyecce ynpabaenus oubepcupuxayueti npousbodcmba 6 nacmosujee bpemsa
4ACMO  UCNOAB3YIOMCA UHCIPYMEHMApUil IKcnepmuoil oyenku npoexmob. B cmamve npedcmabaena gpopmaruzobarnnas
nocmaroBka 3a0auu Bei00pa onmumasbHozo npoexma oubepcugpuxayuu Ha ocHobe oyerKy 00X00HOCMU NPOeKIMa C YHemom
pucka eeo peaiusayuu u AuxbuoHocmu. Vcnoavsobanue nosyuennsix pesyavmamob ucciedoBanus wa npaxkmuxe 0yoem
cnocobecmbobams onmumusayuu npoyecca Oubepcuguxayuu npousbodcmba npooyxyuiL.

KaroueBuie caoba: oyerxa, npoexm, oubepcuguxayus, npousbodcmbo, pucku, UHCHpyMeHmapuil.

PeueHseHT: Bronnep EneHa AnekcaHgpoBHa — KaHOMOAT 9KOHOMUYECKUX HaYK, OOLIEHT.
Orb0Y BO «AfbIreCKuin rocyaapCTBEHHbIN YHUBEPCUTET»

BeepgeHue

OueHka anBepcudUKaLMOHHbLIX MEPONPUATUIN A0MKHA 6a31poBaTbCsl, C HALWEN TOYKN
3peHNs, Ha WCMNOMb30BaHUM METOANYECKOrO UHCTPYMEHTApuda, MNPUMEHSEMOro B
WHBECTULUNOHHOM MEHEeI)KMEHTE, KOTOPbIN Heobxoaumo popaboTtarb MNPUMEHUTENBbHO K
cneundunke paccmaTpuBaemMoro obbekta mccnegosanHusa [1; 2]. [Jo HacTosLWwero BpeMeHn
OTCYTCTBYET efuHas To4yKa 3pPeHusi rno BOMPOCY ero WUCrofib30BaHUA MNpU  pPeLLIeHnin
paccmMaTpmBaemMon 3agadn. Kpome Toro, npuMeHeHne Ha NpakTuke JaHHOro MHCTPYMEHTapus
NPW OLLEHKE NMPOEKTOB AuBepcugunkaLmm npons3BoacTea 3aTpygHEHO BBMAY HELOCTATOYHOIO
obbema HEOBXOANMbIX ON1S1 ATOM0 UCXOAHbBIX AAHHbIX; 3HAYUTENbHBIX PUCKOB UX peannusauuu;
CNO>XXHOCTU peLLaeMbiX ynpaBfeHYeCKNX 3a0a4d, TPebYOLMX y4eTa HE TONBKO CTOMMOCTHbIX,
HO W BpPEeMEeHHbIX aKTopoB, a TakXe KOHKYPEHTOCNOCOBHOCTM CO3aaBaeMon
ansepcnnkaunoHHon npoaykuun. Ona npeononeHns HEraTuBHOMO BANAHUA OTMEYEHHbIX
OBCTOATENBCTB, CHWXalOLWMX ONTUMaNbHOCTb YMNPAaBIEHYECKMX pPELUEeHNn, HeobXoommo
JanbHeilee pasBuUTne NHCTPYMEHTAPUS OLLEHKN NPOEKTOB AnBepcudmnkaumm npoms3soacTsea
npoayKuunu.

MeToabl 1 MeETOANKU

Pe3synbTatbl aHanmns3a 3apybexxHOro ©n  OTEeYECTBEHHOrO OnbiTa  pPeLeHns
paccMaTpmBaeMon 3a4ayn CBUAETENbCTBYIOT, YTO CYLLECTBYET AOCTATOYHO LUNPOKUIN CREKTP

International journal of Professional Science

28
Ne8-2023


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|

BO3MOXXHbIX METOAOB W MOAENEen OUEHKU MPOEKTOB AuBepcudukauymm nponsBoacTBa,
KaXKOpll U3 KOTOPbIX MOXXET MMETb CBOK 00/1aCTb paumoHansHoro npumeHexns [3; 4; 5; 6]. B
KayeCcTBe OCHOBHbIX METOAOB pacyeTa rnokasaTefiel OUEHKM MNPOEKTOB AuBepcudukaymm
NPOU3BOACTBA UCMONb3YIOTCA 9KOHOMUKO-CTAaTUCTUYECKME METOObI N METOAbl 9KCNEPTHbIX
OLIEHOK. DKCMNEepPTHbIE METOAbI OLIEHKM NPOEKTa auBepcudukaummn npon3soacTea NpoayKumnm
LenecoobpasHo UCMofnb3oBaTb B ciydae, ecnu umHdopmMauumn, KoTopas Heobxoguma ons
NPOBEAEHNS PACYETOB HA OCHOBE 3KOHOMUKO-CTATUCTUYECKNX METOA0B, HEQOCTATOYHO [7].
OHun 6a3unpytoTcsa Ha pesynbTaTtax OnMpPOCOB BbICOKOKBANMPUUNPOBaHHbLIX CREUnanncToB C
nocnenytoLlen o6paboTKon NTOroB NX OLEHOK. B pamkax onpoca crneumannucTbl OLeHnBatoT
BO3MOXXHbI NoKa3aTesb OLEHKM N0 pa3nnyHbiM 6ansibHbIM LLKanam.

PesynbTaTbl UccnepoBaHusa

Mcnonb3ys pasnnyHbie MeToAbl OLEHKU MNpoeKTa AMBepcudurkaumm npousBoacTsa,
MOXHO paccuuTatb Tpebyemblli YpOBEHb MoKasaTtens AOoXOoOHOCTM  OO)KETHbIX,
BHEBGIOXKETHBIX 1 3aEMHbIX CPEACTB, HEOOXOAMMbIX A9 €r0 OCYLLECTBIEHNS C YH4ETOM pPUCKa.
C aTon uenbto cnenyet onpepennts [8; 9]:

- 3Ha4YeHne nokKasaTens NPeMnn 3a PUCK, T.e. NPUBLIIN, KOTOPYIO MHBECTOP TpebyeT
NOMUMO YPOBHSA [0OX04a OT UHBECTULNIA C HYNIEBbIM PUCKOM:

P”=(R-R)-S, (1)
roe A - nokasaTenb 3HaYeHWst NMpemun, B Cllydae BO3HWKHOBEHMSI puUcka Mnpu
peanusauuy paccMaTpuBaeMoOro NpPOeKTa; R — CPEedHss BeNU4YMHa MokasaTens YpPOBHS
HOPMbI OXOOHOCTU NpoeKTa; /A — 6e3PMCKOBbI NoKasaTeslb YPOBHSI HOPMbl LOXOAHOCTH.
- obWwuini nokasaTenb YPOBHS HOPMbl [OOXOAHOCTW MO BbIOGPAHHOMY MPOEKTY,
YUUTbIBAOLLMNIA (HaKTOP BO3HNKHOBEHMWS pUCKa.

Pr\va =1-P7 @
roe Py, —rnokasaTesib CYMMbl MpeMuu, B Clly4ae BO3HUKHOBEHUS pUCKa; /— CTOMMOCTb
paccMaTpmBaeMoro nNpoekTa.
- 00Wun nokasaTtesb YPOBHA HOPMbl OOXOOHOCTU MO aHanM3npyemMoMy MpPOEKTY
ameepcurkaumm ¢ y4eTom aktopa BO3HUKHOBEHNSA puUCKa.
NPV” =R+P”, ®3)
roe NPIP - obwmin nokasaTenb YPOBHA HOPMbl JOXOOHOCTM paccMaTpyBaemMoro
npoeKTa amsepcudukayumn ¢ y4eTomM pakropa pucka.

- rnokasartefib M36bITOYHOW [AOXOAHOCTWM [AJiIs BCEX MNPOEKTOB AMBepcudmnkaumm
NPOM3BOACTBA NPOAYKLMN, BKIIHOYAEMbIX B MPOM3BOACTBEHHYIO MporpaMmMy NpeanpusTus:
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_ 2NPV-R
" 63 NPV-R)’ “)

roe S — KoapuUMeHT, KOTOPbIN NOKa3bliBaeT U30bITOYHYIO AOXOOHOCTb OHOKETHbIX,
BHEGIOKETHBIX M 3aEMHbIX CPEACTB, KOTOPbLIA XapaKTEPU3YeTCs CpenHeKBagpaTUYeCKM

COBUIrOM rokasaTensi YpoBHSA U30bITOYHOW poxopgHocTu; XNPV — COBOKYNHbIM YPOBEHb
OOXOOHOCTM MPOU3BOACTBEHHOW MpOrpamMmbl MPeanpusaTus, B KOTOPYKO BKJIHOYaKOTCH
NPOEeKTbl AuBepcnurKaumm Nnpon3sBoacTsa NPoayKumnn.

- ByayLlyt0 CTOMMOCTb OIOKETHbIX, BHEGIOOXKETHbIX N 32€MHbIX CPEeACTB C Y4EeTOM
BO3MOXXHOCTN BO3HMKHOBEHMSI pUCKa MpU peanus3auunm rnpoekTa Avsepcudurkaunm
NPOV3BOACTBA NPOAYKLMNN:

FV? =Pl [1+R)-1+P")]", (5)

roe FP — Gygywias CTOMMOCTb OHOKETHbIX, BHEOIOO)KETHBLIX M 3aEMHbIX CPEACTB, C
Y4ETOM BO3HMKHOBEHMS pUCKa ero peanusauun; P/ — n3HadanbHas CTOMMOCTb GHOOXKETHBIX,
BHEOIOKETHBIX 1 3aEMHbIX CPEACTB, HE0O6XOAMMbIX ANS peann3auumn npoekTa.

- HACTOSLLYIO CTOMMOCTb OHOO)KETHbIX, BHEOKOOPKETHBIX 1 3aEMHbIX CPEeACTB C Y4ETOM
BO3MOXXHOCTW BO3HNKHOBEHMS PUCKA peann3auumn npoeKTa:

Fv”

VR T ©)

roe PP — nokasatenb, XapakTepusylowun HaCTOSALWYH CTOUMOCTb (PUHAHCOBbIX
CPenCcTs, y4nUTbIBasi PUCK peannsaummn npoekTa gueepcudukaumm nponssoacTsa NpoayKuun.

lMpouenypa CHMXEHUs PUCKOB peanu3auun npoekTa AmBepcudukaunum MoOXeT
NPOBOOUTLCA MyTEM pasfesieHns PUCKOB, UX CTPaxoBaHUs N CO34aHNA OeHEXHbIX Pe3epBOB
[10; 11]. CTpaxoBaHne pMCKOB SABMSETCA MHCTPYMEHTOM 3aLMThbl NpoLecca ansepcundnkaymm
NPON3BOLACTBA NPOAYKLNN MyTEM UCNOSIb30BaHNSA (POHO0B, KOTOPble (OPMUNPYIOTCH N3 CYMM
CTpaxoBblX B3HOcax. Co3gaHne [OEHEXHbIX pPEe3epBOB HanpaBfiEHO Ha MOKPbITUE,
HeoXXnaaHHbIX 3aTpaT B Cllydae HaCTYNNEHNSA PUCKOBbIX COObITUI.

BTopbiM BaXHbIM HanpaefeHNEM pPas3BUTUA WUHCTPYMEHTAPUS OLEHKN MPOEKTOB
anBepcurkaumm nNpon3BOACTBA NPOAYKUUN SBNAETCA onpepeneHne TpebyemMoro ypoBHS
HOPMbl [OOXOOHOCTU C Yy4eToM hakTopa JIMKBUOHOCTN Kak B abCOMOTHbIX, TaKk N B
OTHOCUTENbHbIX nokasatensax [12]. KnoyeBbiM abCoNOTHBIM NoKa3aTeneM OLEHKN YPOBHS
NMKBUOHOCTM NPOEKTa, KOTOopasi 03HA4YaET ero CnocobHOCTb 06CNY>KMBaTb BCE NMEIOLLIMECS
OEHEXHble 0053aTeNbCTBa, CHATAETCHA COBOKYMHbIA BPEMEHHbIA MPOMEXYTOK BEPOSTHOMO
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OCYLLECTBJIEHMSA pacCcMaTpuBaeMoro npoekTa amsepcundmrKkaumm nponssoacTsa NPOAyKLUMN.
[na pacyeTa ykaszaHHOro nokasaresii MOXXHO UCNOsb30BaTb CRneayoLwyo opmyy:
R=F.-F,, (7)
roe P — COBOKYMHbIA BPEMEHHOW MPOMEXYTOK MokasaTens JMKBUAHOCTM MNpoeKTa
anBepcurkaumm nNpousBOACTBa NPOJYKUMW; Pk — BEPOSATHbIA BPEMEHHOW MPOMEXYTOK
nepepacyeTa BKagplBaeMbIX B OaHHbIA NPOEKT OHOKETHbIX, BHEOOO)KETHbIX U 3aEMHbIX
cpencTs; Pk — BPEMEHHOW MPOMEXYTOK MNepepacyeTa BKNagplBaeMbiX B aHaIM3UPYyeEMbIi
NPOEKT (PUHAHCOBLIX CPEACTB C abCONOTHLIM NoKa3aTeNneM YPOBHS JINKBUOHOCTH.
OCHOBHbIM OTHOCUTESIbHLIM MOKa3aTeNleM pacCcMaTpuBaemMon OLEHKU SABASETCS
KO PULMEHT JINKBUAHOCTU, KOTOPbLIA OMpenenseTca C WCNOoNb30BaHMEM ClliedytoLen
3aBMCUMOCTN:
Bz 8
P, (8)
EcTecTBeHHO, Npu pa3paboTke NPOM3BOLCTBEHHON NPOrpaMmbl NPEeAnpuUaTUS B Hee
HeOo6XOAMMO BK/OYATb  BbICOKOMKBUOHbIE NPOEKTbl guBepcudukaumn. [pu  3TOM
peanu3aums MNPOEKTOB C HU3KMMU W CPegHUMM nokKasaTtensamu JfUKBUOHOCTU OOSKHA
CTUMYNNPOBATLCA BO3MOXXHOCTbLIO MOJTy4eHUs1 OOMOSIHUTESNIbHLIX A0XOO0B B pe3ysibTaTe uxX
ocywiectanenus [13]. Tak, ypoBeHb NNKBUAHOCTU MPOEKTA C HU3KMM 3HAYEHUEM [OAHHOrO
nokasarensa Ao/pkeH 6biTb 06paTHO NPONOPUMOHANEH pasmepy nokasartenst QOXOOHOCTU OT
ero peanu3aumm M NpeMmn 3a NUKBUOHOCTb OAHHOro npoekTa. [lokaszaTtenb npemuin 3a
NIMKBUOHOCTb MOXXHO ONpeaennTb, UCMOJb3ys CreayoLyo hopmyny:

P _ P -IRR' )
360

roe P - HeobGxoOuMblii MoKasaTeflb YPOBHS MPeMuy 3a MKBUAHOCTb MpPOEeKTa
aneBepcudunkauun, B %; /AR — cpedHuii nokasaTesb rogoBoi HOPMbl YPOBHS OXOAHOCTY MO
OLeHMBaeMOMY MPOEKTY Ansepcudrkauum ¢ abConoTHbIM rnokasarenemMm NMKBngHoCcTH, B %.
Mpu onpepeneHun obLWEro nokasatenst YPOBHA HOPMbl AOXOOHOCTU OHOOKETHbIX,
BHEOIOKETHbIX WM  3aeMHbIX CpPeacTB, HeobXoouMmbiX AN peanu3aumm  NpoekTa
ameepcuurkaumm C  ydeTtoMm aktopa JIMKBUOHOCTW, nNpedsaraeTtcs WCMnosb30BaTtb

clenyoLLyo 3aBMCUMOCTb:

K, =

IRR' = IRR' +P', (10)
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roe /RA - Heo6GxoauMbI OBLLMIA NoKasaTeslb YPOBHS HOPMbI OXOOHOCTU BIOMKETHBIX,
BHEOIOMKETHBIX W  3aeMHbIX CPEACTB, HeobXoouMbIX [LONs  peann3aumm MNpoekTa
ameepcurkaumm Npoms3BoACTBa NPOAYKLUMM C YHETOM ero NMKBUaHocCTH, B %.

Vicnonb3oBaHne npepgnaraeMoro MHCTPYMEHTAPUS OLEHKN CTOMMOCTU OHOOKETHbIX,
BHEGIOKETHBIX N 3aEeMHbIX CPEACTB C YY4ETOM MOKal3aTens YPOBHSA JIMKBUAHOCTU NpoeKTa
[aeT BO3MOXXHOCTb ONTMMU3NpoBaTh PUHaHCOBOE obecnedeHne npouecca ameepcudmkaumm
npou3soacTea npoaykumn. C 3TON LeNblo LenecoobpasHo UCNONbL3OBaTb CREQYIOLLYHO
topmyy:

FI' =PI -[+IRR)-(1-P")", (11)

roe F/ — 6yaywias CTOMMOCTb GHOO)KETHbIX, BHEOIOMKETHbIX U 3aEMHbIX CPEACTB, C
YYETOM NMOKasaTens ypOBHS NKBUAHOCTY; P/— nepBoHavanbHas CTOMMOCTb 3TUX PECYPCOB;
N1 — 4YNcno nepnogos MUHaAHCNPOBAHUS.

OueHKy HacTosAWEN CTOMMOCTM OHOOXKETHbIX, BHEOIO)KETHbLIX U 3aEMHbIX CPEACTB C
YYETOM JIMKBUOHOCTM CreayeT NpOBOOUTb, UCMONb3YS CNEeayoLLy0 3aBUCMMOCTb:

. FI'
T[L+NPV)- 1+ P (12)

roe P/ — nokasaTteflb, XapakTepusyloLlmii HacTOsILLY0 CTOWMOCTb GHOOKETHbIX,
BHEOIOKETHBIX W  3aEMHbIX CPEACTB C  YY4E€TOM YPOBHS JIMKBMOHOCTU MNpOEeKTa
ansepcudrkaunum npoms3soacTsa NPoayKUnN.

3aksnoyeHue

3agaya OUeHKM NPOEKTOB AMBepcudukaummn npon3BoacTea ABASETCS CNOXKHOW, YTO
00yCnoBneHo 3Ha4YuUTENbHOW CTEMEHbID HEONPeneneHHOCTU B OTHOLWeEHUN 6yayuiero
pesynbtata ux peanmsdaumn. OCHOBHOWM 3apadvyent KOJSIMHECTBEHHOW OLEHKM PUCKOB KX
peanu3aumn SBRASETCA MNONyYeHUe WHopMauUn O BEPOATHOCTSX CllyHaHOro cobbITuS,
KoTopasi MOXXeT ObITb onpeaeneHa OObLEKTUBHLIM UM CyOBEKTUBHBIM MeToooM. Hapsigy ¢
TPagUUMOHHBIM MOHUMAHMEM pUCKA KaK OOBLEKTMBHOW UNN CYOBLEKTUBHOW BEPOSATHOCTMH,
CyLLEeCTBYET MOAXon K CO34aHuI0 MaTeMaTU4ecKon MOOEeNn pucka peanu3aumm npoekTa
aneepcudrkaumm nponssoacTaa npoaykuun. OgHako no Mepe yCUneHns HeonpeneneHHoCTu
KflaCCUYECKME BEPOSATHOCTHbIE OMMUCaHUSA pUCKa YCTynalT MeCTO, CyObeKTUBHbIM
BEPOATHOCTSIM, OCHOBaHHbIM Ha 9KCNEPTHOW OLEHKE.

dakTopamu pucka peanu3aumm NnpoekTa ansepcudukaumm npon3BoacTea NpoayKunm
BbICTYNalT pasfinyHble BHYTPEHHNE N BHELLHUE MPUYUHLIL. B HacTosilee BpeMs HET eOnHON
Knaccudpukaumm pPUCKOB  peanunsaumm MNpPOEKToB  auBepcudurkaumm  npon3BOACTBa
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npoaykuun. Kaxkgpin n3 HUX yHUKasneH n noaToMy Co3aaTthb YHMBEPCanbHYO Kraccudukaumo
OaHHbIX PUCKOB CNOXHO. OgHako, HECMOTPS Ha YHUKANbHbIA XapakTep KaXOoro npoekTta
avesepcugukauunm npousBoACcTBa MPOOYKUUKN, CYLIECTBYET HEKOTOPbIN OrpaHuyeHHbIN
nepeyYeHb (PakTopoB, aHaNU3 KOTOPbIX MOXHO MPUMEHUTb KO BCEM npoekTam. B cTatbe
npencTaBneH NHCTPYMEHTapUIN pacHeTa HeobXoanMbIX NS 3TOr0 nokasaTenen.

Pac4eT Heo6Xx0aMMOoro ypoBHSA AOXOOHOCTU BHOAXKETHBIX, BHEOGIOAXKETHbIX M 3aEMHbIX
cpencTs, TpebyeMbiX ONs peanvsaumy NpoekTa avsepcudurkaum npousBoACTBa C YYETOM
hakTopa NMKBMAHOCTW, NPEnIoXKEHO OCHOBbIBaTb Ha aHaNM3e B3aMMOCBSA3WN nokasaTtenen,
KOTOpPbIE ONPEAEnstoT WKany «4OXOAHOCTb — IMKBUAHOCTb».

UccrnenosaHne BbIMOJIHEHO Mpu QuHaHcoBow nogaepxke PH®, B paMkax Hay4HOro
npoekta Ne 27-78-20001.
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Abstract. This scientific work reveals the causes and current trends in the Russian light industry on the example of
the leather and haberdashery industry. The prerequisites that served as the basis of the current state of the analyzed industry
are described. Statistical data indicating the state of the industry as a whole are presented. The key trends in the course of
increasing the profitability of modern manufacturing enterprises are considered. Positive examples of the activities of Russian
companies in the current conditions are reflected. The potential prospects for the development of the entire leather and
haberdashery industry are described.
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PeueHseHT: Bronnep EneHa AnekcanHgpoBHa — KaHOMOAT 9KOHOMUYECKUX HaYK, OOLIEHT.
OIrb0Y BO «AfbIreCKunin rocyaapCTBEHHbIN YHUBEPCUTET»

The modern light industry of the Russian Federation is a set of specialized economic
sectors that involve the production of mass consumption goods and services from different
types of raw materials. The textile, leather, fur, footwear, apparel and innovation groups
included in it have every reason to become the engine of the country's economic development.

Light industry is a strategic industry for Russia. According to the methodological
documentation in the sphere of light industry development strategy - the main competitive
advantages of the Russian Federation are the presence of developed oil and chemical
industries and the presence of developed industries-consumers of industrial textile products,
but these advantages are not yet realized. Against the background of the ever-increasing role
of chemical materials in the light industry, Russia has a significant potential for development
in this area. In the aggregate, the implementation of development directions will make it
possible to increase the volume of the industry one and a half times (by 0.5% of GDP). In
addition, it will be possible to overcome the natural reduction of employment in the industry
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and create up to 245-330 thousand new jobs [5]. This fact determines the relevance of the
topic under consideration.

One of the main branches of the light industry under consideration are the leather and
haberdashery industries and, consequently, their overall economic sphere. Despite the rich
history and centuries-old experience of creating the highest-class products, these industries
after a significant, almost fatal decline in the 90s of the last century, as well as already modern
pandemic Covid-19, which had a significant impact on the entire world economy, and against
the background of the current foreign policy crisis have serious prospects and opportunities
for development. However, there are also a number of difficulties and problems. For example,
the negative consequences of Covid-19 led to a supply shock to a certain extent. IMF experts
have highlighted problematic aspects in economic development during the spread of the virus.
They are expressed in the reduction of labor supply, as well as the absence of workers at their
places for various reasons. Reduction of both demand and supply in the crisis economic
situation in the country led to a drop in the income of enterprises.

The current situation of political and economic relations with other countries, and the
consequent withdrawal of a number of brands and suppliers, has also provided the
groundwork that could allow for a significant leap forward.

According to a number of studies by analytical agencies, the critical point of decline in
leather goods production in the Russian Federation over the past 10 years was in 2020.
According to ACG estimates, the production of leather goods and haberdashery goods
decreased by 20.7% compared to the same indicator in 2019. The production of suitcases,
handbags, ladies' bags and similar articles made of genuine leather, combinations of leather,
plastic sheets, textile materials, vulcanized fibers or cardboard decreased by 7.6% [7].

The fact that the industry in question is supplied with raw materials deserves special
attention. For example, from 2014 to 2018, sales of raw hides and skins of cattle in Russia
decreased by 5.2%. The domestic market experienced a deficit due to the high profitability of
their export. Raw materials were sold abroad for foreign currency, which was a more preferable
payment option [2]. However, today in the Russian Federation, tanneries are striving to work
on domestic raw materials.

It should be noted that production growth rates are limited precisely by the volume of
raw material base. The main criterion for assessing the volume of raw materials for leather
goods is quantitative, i.e., the number of livestock at the enterprise. Thus, according to Federal
State Statistics Service, in the first quarter of 2020, the number of cattle in Russia decreased
by 2.2% compared to the same period of 2019, pigs — by 4.5%, goats and sheep — by 2.4%
[9].
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The previously mentioned Covid-19 pandemic was the very factor when there was an
increase in the volume of purchases of natural leathers on the domestic market. Most
companies began to plan their own strategies to strengthen their market position in a difficult
economic environment.

Along with this, it is important to note that the tannery industry has many production
features that affect the location of the company, due to the strong impact on the environment.
Tanneries are the fourth most polluted industries in the world [4]. This imposes additional
constraints and increases production costs. For example, tannery production requires a large
amount of water at many stages of raw material processing, and the chemical and organic
substances used pollute water. This includes elements such as chromium, aluminum and
others used in leather processing. Large amounts of sodium chloride, which is used as a
preservative for raw hides, as well as particles of fat, meat, sinew and wool also pollute the
environment.

Analyzing this branch of light industry in the first 20 years of the XXI century, experts
recorded the fact of equipment obsolescence, which could not process raw materials in the
required volume and high quality, as well as the lack of technologies for the production of elite
varieties of leather, and, consequently, incentives to improve the quality of raw materials and
increase prices for them. Small farms are unable to organize raw material supply, as they
cannot always afford to hire highly qualified specialists and ensure delivery of raw materials to
the place of their processing. In turn, the lack of productivity growth leads to the inability to
increase purchases of raw materials on the domestic market at favorable prices for livestock
breeders.

At the same time, it is important to note that the rates of development of domestic
production and demand differ markedly. Thus, according to average estimates, the growth
rate of production is about 4%, which is twice less than the growth rate of demand. This
indicates that the growing demand can be satisfied by import supplies, and their growth would
outpace production [3].

It is logical that the solution to such problems is the creation of domestic well-equipped
and modern production facilities, which at the same time, of course, must be profitable.

The analysis of technical processes at the enterprises of the industry under
consideration, as well as a number of studies allows us to identify several key trends in the
course of improving the profitability of production:

— introduction of modern processing technologies for the production of more
expensive leather grades with subsequent import substitution in the domestic market;
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— improving the quality of hides at the initial stage, before they go directly to the factory.
A large number of defects on the leather significantly reduces its value and makes it unsuitable
for the production of high-quality and elite grades of leather;

— use of additional equipment to reduce processing time at intermediate stages, thus
speeding up the production process;

— increasing the assortment of products of various shapes and colors, which will
constantly increase the number of customers;

— minimizing the environmental impact through the use of various cleaning and
recycling systems. As a consequence, the choice of location for the plant will increase
significantly, thus saving on logistics costs;

— improving water treatment systems for industrial waste. Fines for violating
environmental safety standards can make production unprofitable. There is also an
opportunity to reuse chemical reagents for processing hides. At the same time, the fight for
the state of ecology has been given quite serious attention in recent years. In turn, non-
environmental enterprises may find themselves under strong pressure from the state and the
public [6].

Thus, it becomes possible to note that the domestic leather goods industry has
undergone serious negative changes, in particular, the reduction of conditions for stable
supply and demand for goods and services. However, new prerequisites for its development
have emerged, primarily in the domestic market. The main ones can be considered to be the
spread of widespread introduction of robotics and artificial intelligence into production and
household chains, trends of digital presence of leather goods and haberdashery products and
services on the Internet, increase in platforms for online training of employees and incentives
for the educational process with further employment, and many others.

As a result, in the strategy for the development of light industry in the Russian
Federation for the period until 2025, the leather and haberdashery industry occupy one of the
4 main places: "Creating in Russia the production of tanning materials for both clothing and
footwear, as well as for the furniture and automotive industries, increasing the degree of
processing and utilization of tannery waste, the organization of associated production of
biocomponents and bio-additives" [8].

Achieving the development goals will require addressing the issues of increasing the
production potential on the basis of technical re-equipment and modernization of production,
it is necessary to introduce new technologies, as well as to reduce the technological and
commodity dependence of industries on other countries. It is necessary to ensure economic
efficiency of production, significant growth of labor productivity. It is necessary to strive to
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constantly improve the environmental safety of technological processes, resource
conservation, and production culture. It is necessary to fight against shadow production and
illegal import of footwear in order to increase the share of goods produced in Russia in the
domestic market. It is necessary to establish inter-regional and intersectoral commercial ties
with CIS countries, to improve integration and develop inter-territorial and intersectoral
interaction of industrial entities and small businesses, to develop systems of reproduction of
labor resources, training of workers, managers and managerial personnel capable of
successfully conducting production process and business in a market economy. The state
policy should provide sufficient funding for small and medium-sized businesses, as well as
legislatively ensure the stable position of domestic producers in the domestic market, improve
customs and credit policies, and stimulate the export of Russian footwear.

Russian tanneries aim to implement modernization, digitalization and the latest
technical equipment. According to Federal State Statistics Service, these trends are supported
by the state: investments for this industry amount to about 1.5 billion rubles [9]. This factor is
also interrelated with the increased competitiveness of Russian haberdashery products not
only in the domestic market, but also in the foreign market.

Among the most successful prospects for the development of the leather and
haberdashery industry in the Russian Federation are:

— transition to the latest technological base. Its main advantage should be a well-
established process of low-waste production (or, if possible, zero-waste production).

— improvement of the processes of labor organization and management of the working
staff at the enterprise. The main factor for development is the improvement of the educational
process in the industry in question.

— the use of environmentally friendly leather production techniques (e.g. chrome-free
tanning).

— expansion of the range of leather goods, development of domestic brands, etc.

At the moment, the leather goods industry in Russia is undergoing a number of
technological changes that set a new vector of development. The high potential of this branch
of light industry requires state support in the development of manufacturing production,
creation of domestic technological and material base, as well as implementation of the
strategy of import substitution of products. In its turn, the state in the realization of these
prospects tends to occupy one of the main roles, as it systematically carries out stimulation
of the development of the domestic raw material base by subsidizing the increase in the
number of livestock and improving the quality of hides harvesting, as well as seeks to apply a
flexible customs and tariff policy.
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The competitiveness of Russian goods in the foreign market has increased. Currently,
the Russian light industry is a highly competitive industry with a high share of small and
medium-sized enterprises. There are more than 29 thousand enterprises and 49 thousand
individual entrepreneurs in the industry [1].

The increase in demand for Russian products has caused additional pressure on
production capacity. This has led many domestic enterprises to actively develop their
production, which declined significantly during 2020. The Russian light industry accounts for
0.9% of GDP, which is 2.4% of industrial production or 3.6% of total manufacturing [5].

One of the positive examples in the development of the light industry is the leather
industry, namely the production of leather for haberdashery and footwear. While the quality of
Russian leather used to be questionable and production volumes were insufficient, over the
last 10-15 years there have been positive changes. Russian leather is not inferior to generally
recognized analogues and is now used not only for the production of clothing and footwear,
but also for other industries - automotive, aviation, furniture.

Russian raw materials are used by many companies, such as those producing footwear.
The Faraday company produces new types of special-purpose footwear, Bris-Bosfor is
creating a new footwear production facility with a capacity of up to 12 million pairs per year.
Some of the largest footwear production facilities are JSC "Ralf Ringer Footwear Factory"
(Moscow), JSC "Egorievsk-Obuvvie" (Egorievsk), JSC "Unichel Footwear Factory"
(Chelyabinsk), LLC "Pskov-Polymer" (Pskov), LLC "Lel Footwear Factory" (Kirov). All these
productions buy leather from large tanneries, such as JSC "Russkaya Kozha", JSC
"Verkhnevolzhskiy tannery", JSC "Khrom", LLC "Arsenal". Russian Leather" company has a
rapid pace of development, it actively introduces the direction of production of environmentally
safe leathers that have no domestic analogues.

As of today, the growth rate of the leather industry and reorientation towards raw
material processing contributes to its further development. Therefore, the main goal laid down
in the light industry development strategy is to increase the share of Russian goods in the
domestic market.

Summarizing, it should be noted that despite the outlined positive trends, the
development of the domestic light industry was complicated in 2020, mainly due to the
introduction of quarantine restrictions and, as a consequence, the growth of unemployment.
This affected the purchasing power of consumers seeking to save cash. Retail stores of shoes
and clothes were closed for a long time, so online sales increased. Due to the foreign policy
circumstances of the last two years, it is difficult to give accurate long-term economic
forecasts, but the potential associated with the development of import substitution in the light
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industry is quite high. According to statements by the Ministry of Industry and Trade, for
example, the production of footwear in Russia grew by 7.3% in January-June 2022 compared
to the same period in 2021 [5].

Competition with other countries sets goals for Russia in the light industry, the
achievement of which is necessary for the state to remain one of the main participants in the
world market. For the sake of meeting the needs of buyers, its constituent industries must
constantly develop and have different levels of production, differing in types of products,
volumes of processed data, new materials, technologies, etc. In turn, the organization and
modernization of modern tannery production is impossible without the introduction and use of
modern technologies and equipment. Special attention should be paid to the following
aspects: the impact of the enterprise on the environment, active expansion of the range of
products, improving the quality of raw materials.
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LLinpses AnekcaHgp Omutpuresud,

AccucTeHT Kadegpbl TennocunoBbiX YCTAHOBOK 1 TEMOBbIX Asurarenei, CaHKT-

MeTepbyprcknii rocyaapCTBEHHbIN YHUBEPCUTET MPOMbILLUIIEHHBLIX TEXHOMOMIA 1 gu3anHa. Beiclias
LUKONA TEXHONOMN N 3HEPreTUKM

Abstract. Liquefied natural gas (LNG) is an important and promising type of energy resource that is produced from
natural gas by cooling it and compressing it to a liquid state. LNG production is a complex and technologically advanced
process that requires specialized installations and equipment. This article analyzes the LNG market, discusses the main stages
of LNG production, technologies and difficulties associated with this industry.

Keywords: liquefied natural gas (LNG), LNG production, expander, Claude liquefier, deep cooling cycle, throttling,
regasification.

Annomayus. Cxcuxennsiii npupoorsiii eas (CIII) abasemca Baxnvim u nepcnexmubusim 610om sHepeopecypca,
KomopbLil npou3BoOUMcs U3 npupooHoeo 2asa nymem e2o OXAAKOeHUA U cxamus 00 Kuokoeo cocmoanus. Ioryuenue CIIT
ABAAEMCA CAOKHBIM U MEXHOA02UHECKU HPOOBUHYMIBIM NPOECCOM, KOMOpbill mpedyer crneyuaiusupoBantsix yecmanobok u
0bopydobanus. B dannon cmamve npousbeden anaius pvinka CIII, paccmompenst ocHoBHbie smanst npousbodcméa CIII,
mexHoA02UY U MPYOHOCHIU, CBA3AHHDLE C IMOU OMPACALIO.

KaroueBuie caoba: cxuxennviii npupoonsii eas (CIII), npousboocmbo CIII, demandep, oxuxumers Kaoda, yuxa
211yb0Kk0e0 0xAMKOeH s, OpoccesupoBarile, pecasugpurayus.

PeueHseHT: Toponues Bacunuin BnagnmmpoBuny - KaHaANOaT TEXHUYECKUX HayK, OOLEHT.
OIre0yY BO «PIrAY-MCXA um. KA. Tumnpsasesa»

CoxmxeHHbI npupoaHbin rad (CIlM) - aTo NPUPOAHbIN rad, OXNaXKAEHHbIN A0 XXNOKOro
COCTOSAHUA npu TemnepaTtype okono -160 rpagycos Llenbcmsa gna TpaHCnopTUpOBKA 1
xpaHeHns. O6bem NPMPOLHOro rada B XXMAKOM COCTOSAHUN npuMepHO B 600 pa3 MeHbLUe ero
obbema B razoobpa3HomMm cocTtosHuM [1]. DTOT npouecc no3BONSET TPaHCNoOPTMPOBAaTb
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NPVUPOAHbIN ra3 Tyaa, Kyfaa He foxogaTt Tpybonposoabl. CXXMXeHne NpMpoaHOro rasa - ato
cnoco6 TPaHCMOPTMPOBKM NPUPOOHOrO rasa Ha 6ofnblune paccTtosdHus, Korga
TpaHcnopTMpoBKa no Tpybonposony HEBO3MOXXHA. [JaHHbIV npouecc 6bln BNepBble OTKPbIT B
1820 rogy OpuTaHCKMM Yy4deHbiM Manknom ®apageem, KOTOPbIN YCMAELWHO OXnagus
NPUPOAHbIN ra3, 4Tobbl NPEBPaTUTb ero B CXWMKEHHYO ¢opmy. Okono 100 net cnycTa B
3anagHoun BupoxuHum 6b101 nOCTpoeH nepsblin 3aBog, no npoussonctsy CII. MNepBbIi NpoekT
3asoga CI1I B Poccumn nosisunca B 1945-1947 rr., Korga ocTpo CTan BONpOC O perynmposaHnm
CYTO4YHOW HEpaBHOMEPHOCTU NOTpebneHns raza u3 razonposoga Caparos-Mocksa.

Ha paHHbin MomeHT Poccunckas ®dPepgepaums sBASETCA BTOPbIM MO BeNNYUHE
npoussoauTenemMm npupogHoro rasa B mupe nocrne CLUA n obnagaet KpynHenwmnmm B Mmpe
3anacamu rasa. Poccus sBnaetcs KpynHenwnm B Mype akcrnopTepom rasa. B 2021 rogy PO
npoussena 762 mnpa KybomMeTpoB NPUPOAHOro rasa v akcnopTuposana no Tpybonposony
okono 210 wmnpg KybomeTpoB. «[asnpom» un «HoBaTak» SABAAIOTCA OCHOBHbIMU
npounssoauTensmn rasda B Poccumn, HO MHOrme poCCUnCKme HePTsHbIE KOMMNaHUK, B TOM Yncne
«PocHedTb», TaKXXe SKCNNyaTnpyoT 06beKTbl MO J0ObIYe rasa.

Kpome ToOro, Poccusi pacwumpsaeT csou MowHocTM no npowussoactsy CIIIM, 4ToO6bI
KOHKYpupoBaTb C pacTtywmm akcnoptom m3a CLUA, Asctpanum n Kartapa. B 2021 rogy
NpaBuTENbLCTBO ONyb6anKoBano AOAroCcpoYHbI nnaH passutua CIIT, npegycmarpusarowmii
akcnopT CIIM Ha ypoeHe 110-190 mnpg kybomeTpos B rog k 2025 rogy. B 2021 rogy Poccus
akcnopTtuposana 40 mnppg Kybometpos CIIT, 4TOo cgenano ee 4eTBEpPTbIM KPYMHENLNM
akcnoptepom CII B Mupe n obecneynno npumepHo 8% MUPOBLIX MOCTABOK CXXU>KEHHOIro
npupopHoro rasa. lNpowunssoacteo CIIM 3a 2022 rog coctaBwno 21,6 MAH TOHH, 4TO Ha 13,5%
6onble, 4em B 2021 rogy [2].

B cBsA3u ¢ cobbITMAMM, MPOUCXOAALLMMY B MUPE, OXXKMAAETCS, YTO MMPOBOI CNPOC Ha
NPUPOAHbIN ra3 ocTaHeTcsa HeBbiCOKUM Ao 2025 roga. CtpemutensHoe xenaHme EBponbl K
NPUMEHEHNIO CXXKEHHOIO MPUPOAHOro rasa C Lesnbio No3TanHOro otkasa OT NOCTaBOK Mo
Tpybonposogam wun3 Poccun u orpaHnyYyeHHoe paclumpeHne rnobanbHbIX 3KCMOPTHbIX
MoLLHocTeln no nponssoacTey ClIT noBbiWaoT PUCK NPOLOIHKUTENBHON HANPSXXEHHOCTY Ha
pbiHKax [3].

B «KoMnakTHOM» XXngkon hopme NpnpoLHbI ra3 MOXXET OOCTaBNATLCA B crieymnasnbHbIX
TaHKepax Ha TepMuHanbl No BceMy mupy. Ha atux tepmunanax CI1IT Bosspawjaetrcs B
ra3oobpa3Hoe COCTOsIHME M TPAHCMOPTUPYETCA No TpybonpoBoAaM K pacnpenenuTtenbHbIM
KOMMaHNAM, NMPOMBILLSIEHHBIM NOTPEOUTENSAM N SNEKTPOCTAHLNAM.

Ons cospganusa CIMIT npupogHbIi ra3 Ao/mMKEeH NPOWTN HECKOMbKO cTaguin nepepaboTkin
Ha 3aBodax No NMPOu3BOACTBY CXMXKXEHHOro NPUPOAHOro rasa.
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lMepBbIM LIAroMm SIBASIETCS OYUCTKA MPUPOAHOrO rada Ha 3aBOAE MO CHXKVKEHWIO.
MpupogHbIN ras 4vaiwle BCEro COCTOMT M3 MeTaHa, OOHAaKO OH MOXKET BKOYaTb Opyrue
coefuHEHMA 1 radbl, Takme Kak 6yTtaH, nponaH, CO2 n gaxke HepTb 1 BoAy. YT06bI NPUPOLHLIN
ras Bcerga CooTBETCTBOBA BbICOKMM CTaHAapTam, COCTaBNSIOLWMM 0KoNo 85-99% meTaHa,
N ero MOXHo 6blno 6e30MacHO MCNOMb30BaTb W TPaAHCMOPTMPOBATb, €ro Heobxogumo
oynwaTh.

CywecTtByeT psin  NpPOLECCOB, UCMNOMb3YEMbIX AN  yOaneHus  pasfinyHbiX
3arpsAsHAIOWNX ra3oB, KOTOpble MOryT MPUCYTCTBOBATb B WCXOOHOM CbIPbEBOM rase
(npypogHomMm rasze). OgHako He BCe ypansdemble radbl U COEAMHEHUA TPaTATCSA BMYCTYIO.
HeHy>kHble nponaH n 6yTaH MOXXHO yaanuTb, a 3aTeM BOCCTaAHOBUTL U NepepaboTatb Ans
CO34aHNA NPUrofgHbIX oS UCNONb30BaHWs NPOLAYKTOB

Cnepyowpmm 3Tanom SBAAETCHA CXUXKEHMNE OYMLLIEHHOrO rasa. lNpouecc oxnaxneHus
rasa nogo6eH TOMy, KOTOPbIA UCMNOJIb3YyeTCA B XxonogunbHukax. OTaenbHbil ra3oo06pasHbii
XnagareHT CKMMaeTCH, OXJIAKAAETCA U KOHOEHCUPYETCS. DTOT ra3 06bI4HO ABASETCA O4HUM
N3 ra3oB NpoLecca OYUCTKN, KOTOPLIN PEKYNEPUPYETCH N UCNONL3YETCs NOBTOPHO. [locne
KOHOEHCcaunn rasa AaBfieHNE CHUXKAETCS, YTO NMPUBOOUT K NadeHU0 TeMmnepartypbl 3a CYeT
ahekTa [xoynsa-TomcoHa. 3atem 3TOT OXNaKAEHHbIN ra3 NCMNoNb3yeTCs AN OXNaKOEHWS
NCXOQHOro rasa go Temnepartypbl, HEOOXOANMOWN ONS CKMKEHUS TSXKENOro rasa MeTaHa,
okosno -160 rpapgycos Lienscus.

CIr HamHOro nnoTHee nNpupoAHoro rasa u 3aHumaetr 1/600 yacTb obbema. ITO
NO3BONIAET TPAHCMNOPTMPOBAaTb B0SbLUME 0OOBbEMBbI LMCTEPHAMU, a HE MO Tpybonposoaam [4].
OpHako, 4tobbl CIIM octaBanca >mngkum, noboe TPaHCMOPTHOE CPEACTBO OOMKHO ObITb
COOTBETCTBYHOLLMM 06pa3omM 060pynoBaHO ANA NOLAEP KaHUS HU3KOW Temnepatypbl. Ons
ncnonb3oBanus CI1l7, ero HEO6X0AMMO NOBTOPHO HArpeTb, YTOObl BEPHYTb B ra30006pa3Hyto
hopmy, 3TOT NPOLIECC Ha3blBaAeTCA perasnukaumnei.

B HacTosilee Bpewmsi CywecTBYET MHOXECTBO BUOOB 3aBOLAOB MO CXKMKEHWUIO
npupogHoro rasa. OgHMM U3 OCHOBHbLIX KpuTepmres Knaccudukauum 3asonos ClI™ sensetcsa
NPON3BOAUTENBHOCTbL MO XXMUAKOMY rasy [5]:

1. ManoTtoHHaxxHbie 3aBoapbl no CIMIM - po 1 mnH T CIMI" B rop;

2. CpepgHeToHHaXkHble 3aBofbl no CIIM - ot 1 o 2 mnH 1 CIMIM B rog;

3. KpynHoToHHaxHble 3aBofbl no CI1IM - 6onee 2 maH T CINIM B rop.

B Poccumn kpynHOTOHHaXHbIN CIIT nponssogsaTt 3aBofpl "CaxanuHckas 3Heprus',
"Aman CIMNIM"', Takxe CrNI npon3BoasaT CPEeAHETOHHAXKHbIN 3aBOA, HA KOMMPECCOPHOM CTaHL MK
"MopTtoBas". CpepgHeToHHa>kHOe npoudsoactso CIIIT  gaeT BO3MOXHOCTb  MOKO
NoacTpamBaTbCA MNOA PbIHOYHBIA CAPOC, He co3paBasd W30bITOYHbIX MOLLUHOCTENW, N B
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Hanbonbllen Mepe OTBEYaeT COBPEMEHHbLIM pPbIHOYHBIM  peanuaMm, obecneynBas
OTHOCUTENBbHO KOPOTKNI Nepuog, B €o3Bpara NMHBECTULINIA.

[na CXuKeHNsa raza Heo6Xo4MMO OxXnaguTb ero Ao HU3KNX TeMmnepartyp. B HacTosLwee
BPEMS ONA MONYYEHUS BECbMa HU3KUX TemnepaTyp 05 CXKMXKXEHUs NpupogHoro rasa
NPUMEHSAIOT LMKNbl FNy6OKOro oxnaxkaeHusi: ApOCCEeNbHbI; OeTaHOEPHbIN; a30THbIN [6].
Takke ONna CKMWKEHUS ra3oB M BblOESIEHNS OnpenesieHHbIX ra3oB U3 CMeCen NCMNOoMb3yHT
KacKafHbl LNKI; 3TOT UMK ABNSETCS OOAHUM U3 CaMbliX 3EKTUBHbLIX, HO, B TO XX€ BPEMS,
OH UMEET CaMyt0 C/IOXKHYIO KOHCTPYKLUMIO U TpebyeT Hann4mns HECKOSIbKUX XJlagareHToB, YTo
YMEHbLUAET €ro 3KOHOMNYHOCTb.

OcHoBOW gpoccenbHOro UMkna siBAseTca gpoccenpoBaHue-paclumpeHne rasa 6es
coBepLUEHNs paboTbl. DTOT METOL, CXKIKEHUSA ra3a Takxe HadbliBaeTcs metog JlnHge. Cxema
AaHHOro uMKna n ero ndobpaxeHve Ha T-S — guarpamme nokasaHbl Ha pucyHke 1. a3 npu
Temnepartype, 6M3KON K OKpY>KaroLLen cpeae, 1 HA3KOM LaBfeHnn NOCTynaeT B KOMMNPECCcop
KM, roe ero paeneHue nMoOBbIWWAETCHA, 3arem oxnaxpaetca B oxnagutene OX po
nepsoHavanbHoON Temnepatypbl. Ha T-S — gnarpamme npouecc 1-2 cxaTtus U oxnaxaeHus
rasa nokasaH yCfiIoBHO Kak nsotepmMmuyeckuin. lanee 4epes pereHepaTnBHbIn TENIO0OMEHHNK
PT ras nopgaetca K gpoccenbHomMy BeHTUMO [B. B nepBbii MOMEHT nycka CXKaTtbl ras
apoccenupyetca B [1B, n ero temnepartypa cHmkaeTcsi. OxnaXKgeHHbIN ra3 Yepes ucnapuTesb
W, Tenno K KOTOpOMy eLLe He NOABOANTCS, NOCTYNaeT B pereHepaTuBHbIN TEMNSIO0OOMEHHNK, B
KOTOPOM HarpeBaeTcs, oxnaxkgasa criefyowyo nopuuio rasa. a3z ¢ atonm Temnepartypon
TakXKe WUCMNONb3yeTCa AN OXJNaXOeHUs o©xXkatoro rasa nepeg [OB, Torgpa nocne
ApoccenupoBaHns gocTuraeTcs 6onee HU3Kas Temneparypa u T.4. Hepes HEKOTOpPOe BpeMS
ra3 OXNaXOaeTCs HaCTOJIbKO, YTO ApOcCCenMpoBaHue OyaeT 3akaH4ymBaTbCA B obnactu
BNa>kHOro napa.
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PucyHok 1. Uukn JluHpe: a — cxema uukna; 6 — T-S—-guarpamma uukna [7]

XonogonponssoanTenbHOCTb  uukna JlvHaoe XxapakTepudyeTtcs napamMeTpoMm -
N30TEPMUYECKNN SPGEKT OPOCCENMPOBAHNS, KOTOPbIN paBeH PasHOCTU SHTaNbMUA Mexay
ra3oM BbICOKOIO 1 HU3KOro gaBfieHnsa Npu OaNHAKOBOW Temnepatype. NpenmyLecTso umkna
JlvHpoe — npocToTa, HEeAOCTAaTOK — HE3KOHOMUYHOCTb. Ecnu ncnonesoBaTtb uukn JlnHage ¢
LUMPKYyNaumen, To Takon uukn 6yget 6o1ee 3KOHOMUYHBbIM.

OcHoBa peTaHOepHOro uvkna — agvabaTn4eckoe pacluMpeHne rasa C OTAaden
BHEWHEN paboTbl. Takxe MeToL CXWKEHUS HasbiBalT uukiaom Knoga. Cxema wu
n3obpaxkeHne npoueccoB Ha T-S-guarpamme metopga Knopa npvBefeHbl HA PUCYHKe 2.
CxaTtbin raz nocne komnpeccopa KM un oxnagutens OX nocTynaeT B NpeasapuTesbHbIN
TennoobmeHHuK MT, roe oxnaxxgaetcs 06paTHbIM NOTOKOM PaCLUMPEHHOro rasa, nocne 4ero
ras pasgensercs Ha gBa nortoka. Yactb rasa (1- M) npoxoguTt 4vepe3 MPOMEXXYTOYHbIN
TennoobmeHHnK MMT, ocHoBHOM PT n nocne oxnaxpeHusa pgpoccenupyetcs. [lonydeHHas
nocne ApoccenMpoBaHmns A0NA XNOKOCTN BbIBOAUTCA U3 otaenutens xugkoctn OXK. OTeog
HekoTopown Yyactu M npsmoro notoka B getaHgep AT no3sonset oxnagutb octaBweecs (1-M)
KONIMYECTBO CXKATOro rasa B TensioobmeHHnkax NMvT n PT go 6onee HN3KNX Temneparyp, Yem
B KBasuumkne JlnHge. OTO NpUBOAMT K YMEHBLUEHMIO Pa3HOCTU Temnepatyp B 3TUX
TENNOOOMEHHMKaX.
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=5
PucyHok 2. Liukn Knopga: a — cxema uukna; 6 — T-S—guarpamma uukna [7]

Ha npakTuke HaxogsaT NpUMEHeHVEe TakXe Opyrve CXembl KBa3ULMKIIOB OXVDKEHUSN
rasoB C BHYTpeHHM oxnaxxgeHnem B CINO nocpencTBom getaHgepa, Hanpumep, ycTaHoBKa
Kanuupl.

BbI60p CXeMbI CXXUXKEHUSA MPUPOAHOrO ra3a 3aBUCUT OT psifa NnapamMeTpoB, TaKnX Kak:
cocTtaB, TemnepaTtypa, [MQaBfieHMe rasa, Haamume U KOHUEHTpauus  npuMmecen,
NPON3BOANTENBHOCTb YCTaHOBKW, TpeboBaHusa K coctary CII™. Liukn JluHae ¢ ogHOKpaTHbIM
APOCCENMPOBaHNEM OTINYAETCH CBOEN OTHOCUTENIbHON MPOCTOTON, HO MOAXOAUT TONBKO ANs
YCTAHOBOK HeOOMbLON MNPOM3BOOMTENBHOCTM MO >Xugkomy ragdy. Uukn JinHpe cC
npensapuTenbHbIM OXNaXxgeHneMm, umkn JInHae ¢ umpKynaumen, 1 KOMouHaunsa aTnx LMKNoB
bonee NPUMEHMMbI O YCTAHOBOK OOMbLUON MPOU3BOAUTENBHOCTU, HO LienecoobpasHee
MCNoJsib30BaThb YCTaHOBKM Knopga, Tak kak oHM 60nee 9KOHOMUYHbI U UMELOT Bonee NpocTyto
KOHCTPYKUMIO. [leTaHOepHbI LUK OXWXKEHUA CpedHero pAaBfieHnss coyeTtaeTr B cebe
OTHOCUTESIbHYIO MPOCTOTY KOHCTPYKUUN MO CPaBHEHMIO C a30THbIM LMKIIOM W 6OMbLUyto
npounssoanTenbHoCcTb Mo CINIM no cpaBHeEHMIO € uuKNoMm JInHAae.

B coOTBETCTBUM C PUCYHKOM 3 CYLLECTBYET HECKONBKO HanpasieHnii NCnoib30BaHus
CIIr. CXXWmXKeHHbI NPUPOAHbLIA a3 MOXEeT OblTb WCNOMb30BaH LI reHepauun
9NEKTPO3HEPrN B ras3oTypOUHHBIX YCTaHOBKax, a Takxe Aans paboTbl naporasoBbiX
YCT@HOBOK, YTO MO3BOUT AMBEPCMPULNPOBATE UCTOYHMKN SHEPrOCHABXKEHMS U CHU3UTb
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3aBUCMMOCTb OT yrnga un HedpTu. Takke CIT MoXeT 6biTb MCMNOB30BaH oA obecneveHuns
TENIOCHABXEHUST B XXKWJbIX U MPOMbILLSIEHHBIX KOMMJIEKCaX. OTO OCOOBEHHO akTyanbHO AN
yOaneHHbIX PanoHOB, rae HeT AOCTYyNna K ra3onpoBOLHON MH(PPACTPYKTYpPE.

[MpakTnyeckoe MPUMEHEHNE CXMKXEHHONO MPUPOAHOro rasa BO3MOXHO B Ka4decTse
TOonnMBa ONs aBTOMOOWMNEN N XXEeNne3HOOOPOXXHOro TpaHcnopTa. [aHHbii BMA TOnnmBa
NO3BOJSIUT CHU3NTb BbIBPOCHI BPEAHbIX BELLECTB N YAYYLWNTb SKONOMNMYECKYO OOCTAHOBKY B
ropogax. Kpome Toro, CIT MoxeT ObiTb MCNONb30BaH B Mpoueccax XMMUYECKOro
NPON3BOACTBA, TakKMX KakK NPOU3BOACTBO yAoOpeHui, nnactMacc U Opyrux XUMUYECKUX
NpoAyKTOoB [8].

Tlpupoaseii

Konrmnexe xpaHeHns
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ras — ] b44
| 2

[11:]

5
© SAeKTpOCTaHIHT

PucyHok 3. Cepbl npumeneHna CIT™ [9]

CMNIr nmeeT psii KOMMEPYECKUX, 3KOJIOMMYECKUX N 3HEPreTUHECKUX MPenumyLLecTs
nepen TPagUUMOHHBbIMM BUAAMW TOMNMBA MNMPU MPUMEHEHUN KaK B Ka4eCTBE MOTOPHOIO
TONNMBa, Tak 1 Tonnmnea aHeproyctaHoBoK. CIIM sBNsieTcs oOHMM U3 CaMblX YMCTbIX BUOOB
TOM/IMBA, CPaBHUMbIM C 3HEPruen, nosyyYaemon 13 BO30OHOBASEMbIX WCTOYHUKOB. OH
COAEP>XUT MeHbLLEe KOMMYECTBO BpeaHbiX BblIOPOCOB, TakMX Kak AMOKCUA yrniepopa W
OKCWUAbl a30Ta, 4YTO CMOCOOGCTBYET CHKEHWUIO 3arpsiBHEHUSI OKpyXKatowle cpegbl U
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ynydweHnto KadectBa Bo3gyxa. CIIIT saBnseTca HeropiyYMM ©M He  B3PbIBOOMACHbIM
MaTepuasioMm B >XXUOKOM COCTOSHUW, YTO AenaeTt ero 6osee 6e30nacHbIM A XpPaHeHnUs 1
TPaHCNOPTUPOBKN MO CpaBHEHMO C apyrumn Bupgamu Tornmea [10]. Takxe ogHum u”3
OCHOBHbIX MPENMYLLECTB CXMKEHHOr0 MpuUpOOHOro rasa SBfSIETCA €ero BblCOKas
9HepreTn4eckasi NNOTHOCTb.

[MpakTnyeckoe MNPUMEHEHNE CXXMKEHHOrO MPUPOAHOro rasa WMEeeT OrpOMHbIN
noTeHuman Ons yCToM4MBOro pasBUTUS U CHUXKEHUS BPEOHOrO BAUSHUSA Ha OKPY>KaloLLyHo
cpepy. [MpousBogctBo CIII aBRSETCA CAOXKHBIM U TEXHOSIOMMYECKN MNPOABUHYTHIM
NPOLIECCOM, KOTOpbIn TpebyeT cheumann3mpoBaHHbIX YCTaHOBOK M ob6opypoBaHus. OH
NPeACTaBNseT 3HAYUTENbHbBIA NOTEeHUMan ansa obecnevyeHnss aHepreTnyeckomn 6e3onacHoCTu,
CHXeHNs1 BbIOPOCOB BpefHbIX BELLECTB 1 AnBEPCUUKaLMN UCTOYHUKOB 3HEPrOCHABXEHNS.
Mpounssoacteo CIIT MOXET cTaTb CNOCOOOM AN ypaBHOBELLMBAHNA 3KCNopTa NPUPOAHOro
rasa B pasHblX HanpasfieHUSX, N3MEHEHUS CTPYKTYPbl 3KCNOPTa U OTKPLITUA HOBbIX PbIHKOB
ans Kutasa B 06xof TpeTbux CTpaH.

CoBpeMeHHble TEHOEHLMN HA MMPOBOM PbIHKE NPUPOAHOrO rasa TpebyloT pas3BuTus
otedectBeHHon oTpacnm CI1I. BblcoKoe Ka4yecTBO, 4YMCTOTa U COOTBETCTBME BCEM
TpeboBaHMAM, CBA3aHHbIM C 9KOJSIOMMYECKOM YNCTOTON NPOAYKTOB Ha PbIHKE 3HEProChIpbs, a
TakxXe OTCYTCTBME OrpPaHNYEeHNin NpU TPaHCNOPTUPOBKE, XapakTEePHbIX ANnst 0ObIYHOro rasa,
CNOCOBCTBYIOT POCTY MHTEPECA MMEHHO K 3TOMY BUAy TOMMvBea.
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