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when teaching reading in English lessons.
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Introduction

The economic and social transformations that
have taken place in our country in recent decades have
led to significant changes in the field of education.
Previously, there was an educational-disciplinary,
authoritarian-informational approach with a focus on
the "average" student. Now it has given way to the
personality-oriented approach, which is a child-
oriented approach aimed at the full development of
each student, at his self-determination and self-
realization. It is the change of value orientations in
society that has led to the fact that a free, developed
and educated person has become recognized as the
greatest value. The transition to the information
society requires the full development of the
individual, including his communication skills. A
school graduate must have the necessary knowledge,
skills and abilities to carry out various types of
activities educational, labor, aesthetic, and
research. They must also have critical thinking,
creative experience, be able to use new information
technologies, and be ready for interpersonal and
intercultural cooperation both within their country and
at the international level.

All this can be achieved only with a person-
centered approach to education. In the last 10 years, in
connection with the transition to a new paradigm of
education and upbringing, there is a sharp

Doi: éros¥ef https://dx.doi.org/10.15863/TAS.2021.05.97.87

reorientation from the concepts of "preparedness”,
"education”, "general culture”, "education" to the
concepts of ""competence”, ""competence”.
Accordingly, the competence approach in education is
fixed. This approach involves a significant
strengthening of the practical orientation of education,
aimed at developing the personal qualities of students.
Thus, the competence-based approach is correlated
with the personality - oriented approach.

In this regard, all training is based on the
development of the student's personality, his interests
and inclinations. In relation to a foreign language, the
meaning of this principle is that the student should
strive for independent and creative participation in
communication. It is necessary to increase the role and
nature of independent work, the widespread use of
new learning technologies that encourage the
independent solution of practice-oriented tasks, for
example, the project method. As you know, the goals
of teaching are the central component of the entire
system of teaching foreign languages, determining its
content and principles, as well as the activities of
teachers and students, that is,the methods and
technologies of teaching in each specific historical
period.

Foreign language as an activity subject is
focused on the formation of five components of
foreign language communicative competence:
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- language (meaning the mastery of the basic
units of the language: from sounds and letters to a
complete text and the rules of operating them);

- speech (mastering the main types of foreign
language speech activity-speaking, listening, reading
and writing)

- socio-cultural ~ (mastering  background
knowledge, regional and general cultural knowledge,
skills and abilities);

- compensatory (mastering the ability to carry
out activities, that is, communication, even with a
limited amount of language tools, for example, the
ability to use lexical substitutions in the absence of
lexical tools or periphrasis in the presence of
grammatical difficulties, etc. In addition, in a person-
centered approach, it is important to take into account
another component of the learning content - the
feelings and emotions caused by the interaction of the
selected components of the learning content. They
contribute to the creation of a favorable learning and
educational environment, the development of teaching
motivation and value orientations of students.

The text acts in training as an object for
recognition visually (reading) and by ear (listening)
and as a product of speech generation (speaking,
writing). It is structured on the basis of lexical,
phonetic, grammatical, and graphic aspects of speech,
correlates with the topic and sphere of
communication, and also reflects and sets specific
communication situations due to its extralinguistic
content. Thus, the modern approach to teaching
foreign languages is based on the importance of the
role of the text, since it is the text that carries any
information, including from all areas of knowledge,
and thus gives the teaching of foreign languages the
most diverse orientation. This makes the selection of
texts extremely important. The text should correspond
to the new approaches in education. The effectiveness
of teaching reading largely depends on the correct
selection and organization of reading material. To
properly solve this problem, you should take into
account a number of factors. Let's turn to the content
side of the tests. The first requirement is the cognitive
value of the text.

The text for reading should contribute to the
replenishment of the actual knowledge of the student
and the formation of the student's value orientations.
A mandatory requirement at any stage is that the text
corresponds to the interests of the students. The
success of learning to read is directly related to how
significant the texts offered to them are in the eyes of
students. Only in this case, there is an interest, and
then a motive for the activity. It is common for each
age group to show interest in certain text content. For
example, for primary school age, fairy tales are
interesting; at the middle stage of training, students
appreciate texts based on the entertaining plot
(humorous, adventure, detective, jokes, science
fiction); older students are interested in problematic

texts that give a topic for reflection (about peers,
moral norms, friendship, love). An important
requirement for the content of texts should be
considered their cultural value. The text is one of the
main means of introducing students to the culture of
another nation. It is quite obvious that even at the
initial stage of training, texts should educate students
in the field of culture of the country of the language
being studied: children's games, school, family life,
etc.

The socio-cultural content of reading texts
should be clearly focused on the age capabilities of
students. At the initial and secondary stages of
education, cultural topics should be mainly focused on
the peculiarities of the everyday life of schoolchildren,
their age interests. This allows you to emotionally
involve teenagers in the learning process. At the
middle and senior stages of training, socio-cultural
topics may be more focused around the cultural
heritage of the country of the language being studied.
Now let's turn to the language side of the texts. With
regard to the lexical composition of the text, attention
is drawn to the fact that the presence of unknown
material in it does not have a negative impact on the
reading process. Unfamiliar words included in the text
may present varying degrees of difficulty to students.
It all depends on the type and purpose of the reading,
whether the reading is introductory, browsing, search,
or it is a learning reading (with learning reading, the
% of unfamiliar words should be minimized). As for
grammatical phenomena in the text, at the initial and
secondary stages of learning, one of the requirements
for texts is teaching reading on the studied
grammatical material and necessarily excluding
unknown grammatical structures from the texts.
However, at the senior stage, authentic texts are
selected for training, i.e. texts that preserve all the
characteristics of a natural speech product. Therefore,
the modern methodology at the senior stage allows
students to preserve unknown grammatical
phenomena, the removal and replacement of which
leads to the loss of authenticity by the test.

In general, when selecting texts for reading, the
rule "from easy to difficult" applies. As students
improve their analytical mechanisms and accumulate
vocabulary, the material of the text becomes more
complex. In terms of the selection of text material in
recent years, the methodology of teaching reading in
a foreign language considers the question of the types
of texts acceptable at each stage of training. In the
tradition, texts are distinguished: artistic, journalistic
and popular science, epistolary, functional or
pragmatic. The latter include a large number of types
of texts created for real communication and having
features that distinguish them from other types. In
foreign language textbooks, these types of texts are
increasingly included:

e instructions,

e recipes,
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brochures,

advertisements,

labels on packages and labels,
tickets,

questionnaires,

reference books, etc.

So, there is a need to include various types of
texts in the content of training. This position is related
to the fact that the texts have different “learning
potential”:

a) in terms of learning to read;

b) in terms of developing speaking and writing
skills. It is known, for example, that learning search
reading is easier and more natural to conduct on the
material of pragmatic texts. Pragmatic texts include

graphs; diagrams; diagrams (clusters); tables;
geographical maps and maps of the area; room plan,
terrain, structures; entrance tickets; transport

schedules; site maps, advertising texts. It is in the
work with pragmatic texts that there is a gap.
Pragmatic texts are often not considered by
teachers as a full-fledged material for the formation of
reading skills and abilities, but serve as an illustration
of the socio-cultural information contained in
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Abstract: The article outlines new competencies developed by the authors to assess the competence of
respondents - survey participants on pressing problems of science and technology. At the same time, the authors
consider the results of a questionnaire to assess the competence of survey participants in comparison with the so-
called reference answer, which is formed both on the basis of literature data and in a survey of highly qualified
specialists on the problems that are offered to respondents. Thus, the competencies with the help of which it is possible
to rank the level of qualifications of respondents participating in the survey and to make a more objective decision
about the results of the survey.
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Introduction
UDC 685.57: 519.43

A scientific experiment has always been costly,
and scientists are constantly looking for ways to

reduce these costs through the so-called surveys of
specialists in order to find out the most significant
factors in order to conduct the experiment itself on the
basis of the results of the survey. Today the authors of
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the article have developed software, the use of which
provokes a better-quality receipt of answers to the
questions posed in the questionnaires. But it turned out
to be not so simple, it was necessary to pay more
attention to the choice of these respondents, whose
competence on the problem under study should not
cause the experimenter to doubt their professionalism.
To create such a technique for assessing the
competence of respondents, we proposed to use the
coefficient of concordance (W), the value of which, as
you know, varies within 0< W <1.0. If the respondent,
according to the results of the prior ranking, has the
value of the concordance coefficient in comparison
with the reference value of the competence of the
leading specialist within 0< W < 0.5, then the opinion
of such a respondent can be neglected, that is, his
opinion can be excluded from the survey results. In
this regard, in order to reduce the number of such
incompetent respondents, the researchers involved in
the survey should be highly qualified specialists in this
field, employees of scientific schools, whose results
on this issue have been recognized by scientists of
other scientific schools, scientists - experimenters,
graduate students, masters and bachelors studying in
similar scientific directions. The number of survey
participants is not limited by anything, but only by the
desire of the experimenters to get answers to the
questions posed to them. Wherein, participation in the
survey of young researchers is preferred, as this will
definitely provoke the expected effect and reliable
result. At the same time, it is possible to hear another
version of the solution to the problem, which means
that the experimenter will be able to remove doubts by
clarifying the list of factors that influence the
achievement of effective results, and, if necessary, re-
question all the participants dealing with this problem
in order to confirm or refute their assumptions and
doubts. The use of a survey in any case will be less
costly, and the effectiveness of the results obtained
and their reliability are quite high, which will make it
possible to formulate the only correct solution to the
problem in front of him, and in which the solution will
be achieved with minimal costs, which is especially
important today and, ultimately, tomorrow. This
opinion is due today not only to limited funding for
the implementation of research work, but with its
obligatory solution - this discrepancy between the
need and the possibilities will help the experimenter
to ensure the implementation of the task set before him
and help young researchers to master the new method
of organizing research work at the lowest possible
cost, which is always relevant.

Main part

Increasing the demand and competitiveness of
the products of domestic enterprises is one of the most
important areas of real economic growth, both in
Russia and in the regions of the Southern Federal
District and the North Caucasus Federal District.

Therefore, the current situation presupposes the need
to produce products of the original assortment, taking
into account the national and climatic characteristics
of these regions and to improve the metrological
support for testing footwear and leather goods to
improve the quality of manufactured products within
the framework of import substitution.

It is not enough just to produce products on the
territory of the Southern Federal District and the North
Caucasus Federal District, but it is necessary to ensure
the development and expansion of their production in
the future, which is possible taking into account the
interests of all participants in this process in the
development of a competitive assortment, in the
introduction of an innovative technological process
using more productive, universal and multifunctional
equipment, in the improvement of metrological
assurance of the quality of the production of footwear
and leather goods and haberdashery, in the interest and
support of regional, municipal and federal branches of
government.

What is most important today for the success in
the market of many new and long existing small,
medium and large enterprises is their ability to provide
the consumer with shoes of higher quality than before,
and at the same time for the same or less price.

Modern production or, as it is also called, world-
class production must meet the following
requirements:

— have greater flexibility, the ability to quickly
change the range of products. The product life cycle
has become as short as never before, the variety of
product assortments is higher, and the seriality of
products, the volume of batch of one-time production
is less. Hence, production focused on the release of
mass, standardized products (strictly corresponding to
standards, specifications, technical conditions),
unable to constantly adapt to the needs of real, often
small groups of consumers, is now doomed to
extinction;

— use new forms of control, organization and
division of labor, taking into account the more
complex production technology;

— rely on comprehensive quality management.
Requirements for quality not only increased, but also
changed the nature of decision-making: it is not
enough to produce good products, it is also necessary
to think about organizing after-sales services, about
providing additional branded services to consumers
who are highly individualized in their requests;

— simultaneously improve product quality and
reduce costs. If earlier it was possible to offer the
consumer a lower quality product at a lower price and,
conversely, a high price always corresponded to high
quality, today the situation has changed. Higher
quality of the product should be provided at the
expense of the same lower price [5-6].

Now in our country there is a situation where
most of the population has a very modest income, and

Philadelphia, USA

505

2 Clarivate
Analytics oo



ISRA (India) =6.317
ISI (Dubai, UAE) = 1.582
GIF (Australia) =0.564
JIF = 1.500

Impact Factor:

SIS (USA) =0.912 ICV (Poland) =6.630
PUHII (Russia) = 0.126 PIF (India) =1.940
ESJI (KZ) =9.035 IBI (India) =4.260
SJIF (Morocco) =7.184  OAJI (USA) =0.350

it is she who is a potential buyer of mass-produced
footwear.

Solving the problems of style, marketing,
advertising will allow domestic footwear of mass
production to be demanded by this wide sector of the
population of Russia. Small and medium-sized shoe
enterprises should provide footwear to a more
profitable part of the population, however, as well as
highly automated production complexes.

In recent years, the absolute increase in the
production of leather footwear has been constantly
increasing, the range of footwear is being updated at
shoe enterprises, taking into account the demand of
the population, the production of model and insulated
footwear, footwear with a top made of white leather
and genuine patent leather, smart shoes for children is
increasing. The transition of the country's economy to
market relations led to a sharp deterioration in the
situation in the footwear industry in Russia due to a
decrease in the effective demand of the population,
deepening inflationary processes, a crisis of non-
payments, which, in turn, caused an imbalance in
production and circulation.

When organizing the sale of manufactured
footwear, one should not forget that in the South and
North Caucasian federal districts there have been and
remain so-called "hot spots”, which are territories with
a crisis in the economic situation and a negative
political situation.

Correct definition of quality, consistency and
systematic quality management give the manufacturer
a decisive advantage in the competition for the
consumer. It would seem that everything is simple, but
simplicity is equally brilliant and deceiving. The
general plan for solving the problem determines the
vector of movement, sets the factorial priorities of the
activity - no more.

A product made by man is dual in nature, it
combines the natural properties of raw materials and
the characteristics brought into it by human labor. The
product has a rental value and added value. In this
context, it is not value that is important - it serves as a
quantitative equivalent of the quality of a product in
general, but the result of labor - in the form of a
transformation of the natural state of an object. The
product of human activity has a natural, basic, level
and a superstructure, introduced. Hence the need for a
dualistic perception of the quality of the product,
which should not be interpreted primitively as a
double quality. The quality of the product is one, but
the production duality of the product is associated
with it.

Such two-sidedness of the quality of the goods
misleads those who, having not yet understood the art
of dialectical thinking, strive to sort everything out
“on the shelves”, forgetting about the structure of
which these shelves are parts. The quality of a product
is only determined by a natural basis, but it is built
artificially.

The quality of the product has several creators.
This is a fashion designer, constructor, technologist,
manager; their qualifications, experience are
measured without problems. Others are also within
reach, only their measurement is difficult, especially
when it comes to the consumer.

The economic situation affects both producers
and consumers, shakes the market on the waves of its
uneven movement, and together with purchasing
power and perceptions of quality.

Outwardly, determining the quality of a product
produced for sale on the market seems to be an
impossible task, because for this it is necessary to
combine not converging, but (mainly) diverging
views. Krylov's Fish, Cancer and Pike are
involuntarily recollected, who have undertaken to
drag the cart. In our case, there are even more subjects.

The designer, technologist, manager develop
their understanding of the quality of the goods (they
can be combined), they are linked by the common
interest of the manufacturer. The buyer has a special
approach to quality. As a consumer, he is not sure
about the integrity of the manufacturer. In addition,
the buyer has his own tastes, reasons, conditioned by
the real buying opportunity. There are also the
interests of the market, which has become an
independent subject of the economy. Speculation is
legalized and attracts with its potential. By controlling
the market, an intermediary - a speculator - is able to
form an image of quality in his own interests, in
particular, through advertising, giving priorities, etc.
Finally, there is the quality of the product itself,
expressed in the totality of properties of natural origin
and added by the manufacturer. As a result, we came
to the "quality square”,

Anything common exists objectively, but only
through a single one: at the end of the process, there is
always a separate, concrete buyer Pyotr Stepanovich
Sidorov and boots, which Pyotr Stepanovich chose
from dozens of different ones. They seemed to him the
best in quality and price. The sales assistant
professionally explained to Petr Stepanovich that
there are better quality boots in the same price range,
but, being an independent person, he did not change
his mind. This is why pre-sale preparation of products
and the culture of the seller are important. The last
word belongs to the buyer, his perception of the
quality of the product. Everything else only plays up
to him.

The most serious contradiction, apparently,
remains the discrepancy in the images of product
quality between the manufacturer and the consumer.
The special importance of a different approach to the
quality of the manufacturer and the consumer is
natural. They are the main subjects of the system of
economic relations, they have a common goal - a
product. The former make it, the latter consume it, but
they have different motives due to their different
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position in the system and the culture of target
perception.

The manufacturer creates the product, but not the
product - the ultimate goal of the manufacturer, but the
sale of the product. The direct connection between the
producer and the consumer is local because it has a
negative effect on the producer. The seller blocks the
consumer from the manufacturer, and the
manufacturer is forced to focus not on the market, but
on the market situation, which is most often artificially
formed by a speculator and advertising.

Money, perhaps, does not "smell", advertising
policy frankly "stinks", it is so far from objectivity and
free from professional honor. Being in a state of
irresponsibility for information, advertising serves the
market clearly and in any form.

The manufacturer, unlike the seller, is
responsible for information both by law and by his
professional reputation. The seller manipulates the
information as he sees fit - the manufacturer is
constrained by responsibility, moreover, the market
often dictates the rules of relations to him.

What is the way out for the manufacturer? There
is only one way out - a direct presence on the market
and significant investments in education and
education of consumers. It is difficult to overcome
such a program alone, uniting is absolutely real. The
domestic manufacturer has everything it needs to oust
the speculator from the retail market. He has
professional  experience, qualified personnel,
scientific and technical support, a certain trust of
buyers returning to the old, pre-reform, priorities,
which are actively exploited by unscrupulous
manufacturers and to which the authorities shyly close
their eyes, which does not want to return to the Soviet
experience. Confectioners, meat-makers, wine-
makers shamelessly use Soviet brands, replacing them
with surrogates. Brands of VVyatka, Orenburg, Ivanovo
are returning to the market, some Moscow and
Leningrad enterprises. The tendency of the return of
interest is gaining stability. Of course, clothes and
shoes are not sausages and vodka or chocolate and
confectionery products of natural origin.

Filling technological processes for the
production of competitive and popular footwear for
consumers in the regions of the Southern Federal
District and the North Caucasus Federal District is
costly. The use of universal and multifunctional
equipment forms the technological process in such a
way that it makes it possible to produce the entire
assortment of high-quality footwear with different
price niches.

But in this case, it is necessary to find a solution
that would allow the manufacturer to have a tool for
assessing the effectiveness of innovative processes.
Such a solution is possible if, in each case, an
efficiency factor is used for such an assessment, the
value of which, as a concordance factor (W), will be

applied within the range 0 < K, <1.. If its value

tends to one, then this means that the manufacturer has
managed to find the most optimal solution, but if its
value tends to zero, then an analysis of the reasons for
such an unsatisfactory result and a search for errors
that provoked such a result are required.

In the practice of expert assessment, the
assessment of competence with the help of an expert's
self-assessment has become widespread. There are
various approaches to assessing this indicator. In
accordance with one of the methods, the assessment
of the competence of expert auditors is based on the
calculation of the competence coefficient Kj, which is
calculated on the basis of the expert auditor's
judgment about the degree of awareness of the
problem being solved and the indication of the sources
of reasoning for his own opinion. Competence ratio,
Kj, calculated by formula 1:

Kj=1/2x (Kuj+Kaj), (1)
where Kuj - coefficient of awareness of the problem;
Kaj is the coefficient of argumentation on the same
problem.

The expert's awareness coefficient is calculated
based on the expert's self-assessment, namely:

- awareness of the state of the modern market
economy (1);

- awareness of the state of affairs in the light
industry (2);

- competence
communications (3);

- competence in advertising communications (4).

The experts gave preference to advertising and
sales promotion as the main means of marketing
communications for promoting light industry products
in the sales market with unstable demand.

But if the customs commission (TC) needs to
make sure that experts have professional competence,
it is necessary to use the addition to the program for
processing the results of a priori ranking developed by
the authors, expanding its capabilities by giving it an
evaluation function. This need arose due to a
significant increase in the volume of customs work.
Now the customs is forced to invite a wider and not
always prepared group of specialists as experts to
participate in assessing the quality of such a wide
range of products without sufficient experience in a
qualified assessment of their purpose and quality,
which can provoke the entry of low-quality products
into domestic markets.

To confirm the reliability of the proposed
methodology in an objective assessment of the
competence of experts, a survey was carried out of a
group of experts and teachers of higher educational
institutions of the Rostov region, who participate in
the training of the specialists themselves involved in
the examination by customs.

in the field of marketing
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To do this, we will expand the list of the most
preferred advertising communications used to
promote light industry products using the assessments
of expert auditors, namely: radio, television, print,
Direct Mail, Public relations, telemarketing, sales
promotion, special advertising, advertising facilities,
other types of product promotion (flyers, posters,
handouts, balloons).

The results of the expert questionnaire are shown
in Table 1, and the university professors - in Table 9.
We were pleasantly surprised that the preliminary
designated competence of the invited specialists for
the questionnaire was confirmed by the final results -
their assessment of the importance of the proposed
competencies (the effectiveness of marketing
communications for promoting light industry products
to the consumer) basically coincided (tables 1 and 2).
But, given that the main task of the customs is to
obtain an assessment of the competence of each expert
during their work in customs and to make a decision
on their possible participation in the examination in
the future or their refusal to do so, we conducted a
comparative assessment of the results of the
questionnaire  survey on  these  marketing
communications for all participants in the experiment,
that is, for experts and for university professors.

The results of the questionnaire are shown in
Table 3. The sum of the ranks for each competence

was compared among themselves both for experts and
for teachers, and this made it possible, based on the
value of the coefficient of concordance, to arrange
them according to the degree of competence. The
group of the most competent, whose concordance
coefficient was 0.9 + 0.97, included 9 teachers out of
10, and only one teacher had a concordance
coefficient lower than the normative one, namely,
0.54; but for expert experts - the results of their
participation in the examination are much worse, none
of them received the value of the concordance
coefficient, which the teachers showed - they have it
equal to 0.5 - 0.87, therefore,
Dear respondent!

What factors would you give preference to when
evaluating advertising communications for promoting
light industry products to domestic sales markets?
Taking advantage of the privileges - to assign them the
appropriate  rank from the arithmetic series -
preferable starting from 1, and not preferable - a
higher digit, ensuring that the requirements of the
arithmetic series are met, namely, by not allowing
missing digits in the arithmetic series. If you have
difficulties in choosing preferences, you can use the
"linked ranks", assigning the same rank to two or more
factors, but even here it is necessary to comply with
the requirements of the arithmetic series (Table 1).

Table 1 - Characteristics of the most preferred advertising communications

z
o

the North Caucasus Federal District

Characteristics of the most preferred advertising communications for promoting light | Rank
industry products on the market of the regions of the Southern Federal District and

Radio

A television

Printing

"Direct mail"

Public relations

Telemarketing

Sales promotion

Special advertising

Advertising constructions

BN g~ Wi =

0. Other Promotion: Product: Flyers, Posters, Handouts, Balloons

Table 2 - The results of the questionnaire survey by student experts on the most effective advertising
communications for promoting light industry products

Element of advertising communications
Expert

1 2 3 4 5 6 7 8 9 10
1 4 1 6 7 9 10 2 3 5 8
2 9 4 8 7 2 3 1 5 6 10
3 6 1 2 5 4 3 7 8 10 9
4 10 2 1 4 3 8 5 9 6 7
5 10 1 3 2 9 7 4 5 6 8
6 10 5 2 7 8 4 1 9 3 6
7 2 1 3 9 8 7 4 5 6 10
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8 2 1 7 8 3 10 4 5 6 9
9 4 5 1 2 3 7 6 9 8 10
10 10 5 6 3 7 1 2 8 9 4
Total:
Output

Table 3 - The results of the questionnaire survey by experts - teachers about advertising communications for
the promotion of light industry products in the presence of ""related" ranks (after processing)

Expert Element of advertising communications
L 2 3 4 5 6 7 8 9 10
: 8 1 3 2 4 5 6 7 9 | 10
4 10 5 1 2 3 4 6 7 9 3
! 4 1 6 7 9 10 2 3 5 8
Sum of ranks
conclusions

But at the same time, | would like to warn the
heads of organizations that attract experts about their
responsibility to provide concise, unambiguous
information about goods, in the decoding of which the
experts involved will participate. The advantages of
this information are brevity, unambiguity, but the
perception of symbols requires a certain professional
training to decipher the information. The basic
requirements for commodity information are the
following basic  requirements: availability,
sufficiency, reliability.

These requirements became known as the "Three
Ds".

—The first "D" - reliability - implies the
truthfulness and objectivity of information about the
product, the absence of misinformation. Unreliability
of information is information falsification.

—The second "D" - availability - is associated
with the principle of information openness of
information about the product for all users. The
Federal Law "On Protection of Consumer Rights"
states that information about a product must be in
Russian.

—The third "D" - sufficiency - is interpreted as a
rational information saturation, i.e. both incomplete
and redundant information should be excluded.
Incomplete information, for example, the expiration
date of a dairy product is not specified, can lead to
damage to the health of the consumer. Excessive
information is useless information about a product; it
can irritate the consumer and prompt them to abandon
a purchase.

Table 4 - Transformed matrix of ranks based on the results of questioning by experts - students and expert -
teachers on the influence of advertising communications on the promotion of lightweight products and the
results of calculating the coefficient of concordance W

- Factor | x1 | X2 | X3 | X4 | X5 | X6 | X7 | X8 | X9 | X10 | W
Survey participants

1 4 1 6 7 9] 10 2 3 5 8 | 0.59
2 9 4 8 7 2 3 1 5 10 | 0.71
3 6 1 2 5| 4] 3 7 8| 10 9 0.85
Expert students, graduate students 41 10 2 1 4 3 8 5 9 6 7 | 0.87
and representatives of enterprises 51| 10 1 3 2 9 7 4 5 6 81| 0.82
6| 10 5 2 7 8 4 1 9| 3 6 | 0.68
7 2 1] 3 9 8 7/ 4] 5 6 10 | 0.64
8 2 1 7 8 3| 10 4 5 6 9] 0.51
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9 4 5 1 2 3 7 6 9 8 10 | 0.79
10| 10 5 6 3 7 1 2 8 9 41 0.75
11| 10 1 2 3 5 41 6 7 8 9| 0.87
12 8 1 3 2 4 5| 6 7 9 10 | 0.92
13| 10 1 3 4 5 6| 2 7 8 9 | 0.96
141 10 5 1 2 3 41 6 7 9 8 0.90
Expert Teachers 15| 10 1 3 4 5 6| 2 7 8 9| 0.96
universities 16| 10| 1| 3| 4| 5| 6] 2 7| 8 9 | 0.96
17 4 1 6 7 9| 10| 2 3 5 8| 0.96
18| 10 1 6 3 4 5| 2 7 8 9 | 0.54
19| 10 1 3 4 5 6| 2 7 9 8| 0.96
20 | 10 1 2 5 3 6| 4 7 9 8| 0.96
Places
Expert opinions
Teachers' opinions
Rank sums
The ideology of satisfying consumers of object can be an activity or a process, a product or a

products and services of higher education will burst
into the life of universities more and more
energetically every year. Quality becomes a universal
criterion in a competitive environment. Quality is the
main measuring instrument by which comparisons
will be made. The first steps have already been taken
in Russia, an independent system of attestation and
quality control of education is being formed on the
basis of the concept of multidimensional quality
management of an educational institution, and project
competitions are being held on the problem of
“Management of the quality of education”. We are
confident that universities that have declared quality
as their main goal will live and fight for prosperity,
while those that have abandoned the quality program
face an unclear future.

The formation of a Common European
educational space requires significant efforts from
Russian universities to bring the educational process
in line with the criteria in the field of higher education
in order to facilitate independent recognition of
degrees and the development of student mobility. For
this, universities are recommended to undergo
international certification. One of the most important
ways to improve the educational process, taking into
account the common European principles, is the
introduction and improvement of the system for
ensuring the quality of education.

The main conditions for the implementation and
effective operation of the quality management system
in the university is compliance with the standards
GOST R ISO 9001: 2011 “Quality management
systems. Requirements ", which define the
requirements for the QMS and are aimed at customer
satisfaction.

According to I1SO standards, quality is the set of
characteristics of an object related to its ability to meet
the stated and anticipated needs of customers. An

result of a service, an organization or a system.

In this context, one can say:

- about the quality of the results of educational
processes;

- the quality of the processes themselves and -
the quality of the system or organization of activities
and their relationship

The quality of the educational services provided
presupposes their ability to meet the needs and
expectations of a particular consumer.

Naturally, the high quality of the results of
educational activities, which is determined by the
level of knowledge and skills of university graduates,
can be achieved only with a good level of organization
and control of the educational process.

This quality, in turn, is determined, on the one
hand, by the content of training, and on the other, by
the provision of resources: material and technical,

educational, methodological, informational, and
personnel.
The most important component can be

considered the content side of education.

ISO standards are based on eight principles of
quality management, one of which is the process
approach. The introduction of a process approach
allows you to more effectively manage activities and
related resources to achieve a given result. In
accordance with this principle, ISO standards require
that the processes in the institution be defined,
identified and described.

All these schemes are based on the well-known
idea of product quality management through process
quality management. Any area of university activity is
represented as a set of processes. For each process, the
parameters of the quality of resources, input data (raw
materials) and output data (results) are identified, and
“suppliers and consumers of input and output” are
determined. For all elements of this typical scheme,
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quality meters are installed, requirements for the
quality of input data, processes, resources and output
data are fixed.

Each of the training courses simultaneously acts
as a "supplier" and "consumer", that is, each teacher
puts forward requirements for the quality of teaching
"foreign™ disciplines and satisfies the needs of
teachers for the quality of processes and results of
their activities.

The transition to new management schemes and
the involvement of the entire team in quality
management processes involves continuous retraining
of employees. This task of transforming the university
into a continuously learning organization is the most
difficult (there are few teachers-managers who know
the basics of quality management).

A global computerization of all spheres of the
university's activity will be required. At the university,
the solution to this problem is complicated by the
different paces of movement of the departments
towards the creation of electronic teaching materials.

As a rule, each professional at the university,
instead of paying more attention to coordinating work
with his colleagues, focuses on his own person. In a
relatively calm environment, this principle can be
proud of. This kind of freedom is a defining moment
in the creative process. However, autonomy comes
with significant costs. These costs lie in the fact that
the institution sometimes begins to function as a
disorderly collection of elements moving in different
directions without any unifying idea, or without clear
goals of what the team members are doing and why.
Of course, it’s not news that universities are
conservative institutions, indecisive in terms of
making changes to established processes. In a stable
environment with no competition, this lack of
innovation has little impact. Universities can live
quietly, solving problems as they arise. Today it is
necessary to limit the autonomy of departments and
staff, no matter how paradoxical it may sound. The
time for brilliant personalities has passed. The era of
brilliant organizations, teams working together is
coming. A clear focus on working in teams, which is
an integral part of the philosophy of strategic quality
management, allows people to work towards common
rather than independent goals.

The process approach involves the design of a
quality management system as a set of interrelated
processes, while for each process the main
characteristics should be provided: inputs, outputs,
consumers of each of the processes, their requirements
should be identified, and their satisfaction with the
results of the process should be studied in the course
of the system's activity.

For the effective operation of a set of basic
processes, it is necessary to establish ways of
interaction between them, to clearly determine which
material or information objects are the outputs of
previous processes and, at the same time, the inputs of

subsequent ones. Such a relationship should be
determined primarily in order to be able to exercise
effective control and measurement of educational
processes in order to determine the degree of their
compliance with the requirements of consumers.

In a university, the object of study is always a
"student” and is at the entrance and exit of the
educational process. The task of training: meeting the
consistently growing needs of the student and other
consumers of university graduates (employers, the
state, etc.).

The release of specialists who meet the
requirements of modern production, possessing
advanced design tools and methods, is one of the main
tasks of training modern highly qualified personnel.

The quality of training of specialists is largely
determined by the perfection of the equipment used in
training, the wuse of modern information and
pedagogical technologies.

If the Ministry of Education and Science
finances the training of specialists in full, then we can
confidently expect that the goals and objectives
formulated by the fourth generation Federal State
Educational Standard of Higher Education will be
achieved.

But the constant reorganization of higher
education carried out by the Ministry of Education and
Science of the Russian Federation has stumped the
best forces of higher education not only in the so-
called elite universities of the Russian Federation, as
officials from the ministry like to call them, but also
in those others, most of which are not baked. What did
they want to have in the end? No sooner had the
"pouring rain" for the funeral of the list of specialties,
and the directions of masters and bachelors were born,
as the ministry has already approved another new list,
either retaining the methodological content for
previously approved, prepared by universities, or
prolonging them, or universities again it will be
required feverishly and in a short time before the next
September 1, they must be developed and approved,
and such a fever is already what a year!?!?

Who needs it? Regrettably, there is no
intelligible answer to all these questions from the
ministry, and this is confirmed by the fact that
universities have already begun to issue bachelors and
masters, and there are no qualification requirements
for them, as well as for specialists who will come to
be hired at enterprises and institutions to work. , not...

Who will be responsible for such a situation?
Again, it will be passed on to universities that they did
not get through, did not decide, did not insist, did not
approve, etc. etc. And this is how many times. You
might think that the opinion of employees of
universities and employers once wanted and someone
else to hear ???

Why did it so easily, for the sake of the Bologna
Agreements, we lost independence in assessing the
results of our work, when our specialists were
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reasonably considered the best and demanded by
many enterprises, organizations and scientific
institutions? Why break what was functioning? First,
they destroyed the industry, and then, when there was
only a place for specialists in the free labor market,
universities were again to blame, that there was not
enough  engineering personnel,  technicians
disappeared, but the saddest thing and skilled workers
and this whole chain collapsed when highly qualified
workers who prepared the so-called SSTU and
vocational schools became qualified middle-level
specialists, and already middle-level specialists made
up the elite of high school graduates. What about
now? Some competencies,

But what is the use of the stalking??? And to the
fact that none of us objects to reasonable and justified
reforms that would have been tested and received
universal support in society, but when this is shyness
for the sake of only reducing the number of
universities and funds for their maintenance. Prime
Minister of the USSR A.N. Kosygin, when meeting
with the student activists of Moscow universities
about their small scholarships (22 - 26 rubles per
month), confirmed that this is indeed insufficient
amount. But at the same time, he noted that the
scholarship can never be sufficient for their normal
social protection. But what is now paid to students is,
of course, completely insufficient and the Politburo of
the CPSU Central Committee decided to increase it
for 1-3-year students to 35 rubles a month, and for 4-
5-year students, respectively, up to 40 rubles a month.
Alexey Nikolaevich, to high school ?! The answer was
immediate - the most positive. In Japan, everyone can
get a higher education, and this is right, and we have
made the same decision - we’ll better prepare an
“average” engineer than such a schoolchild will turn
into a drug addict, a hooligan or a bandit - after all, the
costs of his re-education will many times exceed the
costs of his education in vocational schools, technical
schools or higher education - we will never allow
this!!!

But with regret today you cannot say that about
modern leaders, and the negative consequences of
such an unjustified policy are already making
themselves felt. Therefore, it would be justified for all
forms of training to exist and this would be the
prerogative of the university - which is preferable for
them, taking into account the demand for their
graduates. But to monitor this demand, namely: who
is better taken by the heads of organizations, industrial
enterprises and scientific institutions - specialists,
masters or bachelors and based on these results make
decisions on adjusting the admission of applicants to
the number of students.

But let's get back to the Federal Educational
Standards of Higher Professional Education. Who and
who called the qualifications "Academic Bachelor"
and "Applied Bachelor" - we have no words at all -
this is something that needs to be invented?

When it was said about the second stage of the
master's degree and two years of study - everyone took
heart - this is instead of five years in six, you can really
prepare a specialist of the highest qualification. And
the characteristics of professional activity seemed to
confirm this intention, namely:

— area of professional activity of masters:

— rational;

— resource-saving, competitive technologies
for the design and manufacture of products for the
light industry and the fashion industry (leather, fur,
clothing, footwear, accessories and other products
from different materials).

— objects of professional activity of masters:

— methods and systems for designing garments,
footwear, leather, fur, leather goods, technological
processes and equipment for their production;
normative and technical documentation and
standardization systems, methods and means of
testing, quality control of materials and products of
light industry,

— types of professional activities of masters:

— research;

— production and technological;

— organizational and managerial;

— project and design;

— scientific and pedagogical.

The specific types of professional activities for
which the master is mainly prepared are determined
by the higher educational institution together with the
students, scientific and pedagogical workers of the
higher educational institution and associations of
employers,

— tasks of professional activity of masters;

— management of the results of research
activities and the commercialization of intellectual
property rights;

— drawing up work plans and programs for
scientific research and technical development,
preparation of individual assignments for performers;

— collection,  processing, analysis and
systematization of scientific and technical information
on the research topic, the choice of methods and
means for solving the problem;

— conducting patent analysis;

— implementation of the results of research
work, innovative technology and advanced
technology;

— production and technological activities:

— ensuring the manufacturability of clothing,
footwear, leather, fur, leather goods and their
manufacturing processes;

— organization of technological preparation of
production;

— assessment of the economic efficiency of
products and technological processes;
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— development of measures for the rational use
and replacement of scarce materials for clothing,
footwear and leather goods;

— introduction of new materials and
technological processes into production for the release
of products in accordance with market requirements
and industry development trends; research of the
causes of defects in production, development of
proposals for its prevention and elimination, the
choice of systems for ensuring the environmental
safety of production;

— organizational and management activities:

— organization of marketing and sales
structures for business development, increasing its
stability and competitiveness, merchandising of
fashion industry products;

— management in terms of a spectrum of
opinions, determination of the order of work;

— preparation of applications for inventions and
industrial designs of products;

— professional development and training of
employees;

— development of plans and programs for
organizing innovative activities at the enterprise;

— design and design activities:

— preparation of assignments for
development of project and design solutions;

— preparation of generalized options for
solving emerging problems, from analysis,

— predicting the consequences, finding
compromise solutions in conditions of multi-criteria;

— development of sketches, projects of
technical  specifications, standards, technical
descriptions of new products, technological processes
and business plans using information technology;

— study and implementation of domestic and
foreign experience, development of rationalization
and invention;

— assessment of the innovative potential of the
project;

— scientific and pedagogical activity:

— performing pedagogical work in educational
institutions of secondary vocational and higher
vocational education as a teacher and assistant under
the guidance of a leading teacher, professor or
associate professor in the disciplines of the direction;

— development of teaching materials used by
students in the educational process.

And if by this time the ruined branches of the
national economy had risen from the ruins, and
graduates with the qualification only "Academic
Bachelor" could have recruited branches of
departments, which, according to the order of the
Ministry of Education and Science No. 958 of
08/14/2013, were to be created on the basis of
organizations, carrying out activities in the profile of
the relevant educational program, namely:

the

—the procedure for the creation of departments
and other structural units by professional educational
organizations and educational organizations of higher
education, providing practical training of students, on
the basis of other organizations carrying out activities
in the profile of the corresponding educational
program.

This procedure determines the rules for the
creation by professional educational organizations
and educational organizations of higher education
(hereinafter referred to as educational organizations)
departments and other structural units providing
practical training of students (hereinafter referred to as
structural units), on the basis of other organizations
carrying out activities in the profile of the
corresponding educational program ( further -
organization).

Structural units are created for the purpose of
practical training of students in the corresponding
educational program, through the implementation by
the educational organization of a part of the
educational program of the corresponding profile,
aimed at the formation, consolidation and
development of skills and competencies, and
including the possibility of conducting all types of
training sessions and carrying out scientific activities.

The structural unit in its activities is guided by
the Federal Law of December 29 2012 year... No. 273-
FZ "On Education in the Russian Federation", other
federal laws, regulatory legal acts of the President of
the Russian Federation and the Government of the
Russian Federation, this Procedure, constituent
documents of an educational organization, regulations
on a structural unit.

The regulation on the structural unit is approved
by agreement with the organization in the manner
prescribed by the charter of the educational
organization.

A structural unit is created subject to the
following conditions:

—compliance of the educational program
implemented by the educational organization with the
profile of the organization's activities;

—availability of property necessary to achieve
the goals of the structural unit;

—ensuring the conduct of practice, practical
classes, seminars, laboratory workshops and other
types of educational activities, provided for
educational activities, provided for by the curriculum,
in the structural unit;

—providing organizations with conditions for the
preparation of graduate qualification works and other
types of work stipulated by the educational program,
including participation in the formation of topics of
graduation qualification works and other works,
provision of scientific guidance and reviewing of
graduation qualification works and other works, free
provision of access to information to students required
for the preparation of final qualifying works;
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— creating a safe learning environment; Questionnaire
— observance of special conditions for to assess the most significant competencies in the

receiving education by students with disabilities.

Then one would expect that the bachelor will
come to his university after 2-3 years of highly
qualified work as a middle manager or a workplace
requiring a high level of training, with the desire to
continue his studies in the master's program with the
corresponding basic educational program - agreed and
with the university and with enterprises. Then it is not
clear the role and significance of the competencies
formed, which are listed in Table 4. We proposed to
express their importance for the formation of the
quality of training of specialists for schoolchildren -
graduates of 11 grades of 2017, bachelors - graduates
of the university in 2017, teachers of universities in
the Rostov region and specialists - graduates of
universities, working at light industry enterprises in
the regions of the Southern Federal District and the
North Caucasus Federal District.

The results of the questionnaire are shown in
Table 2. They were obtained when processing the
questionnaires according to the program developed by
the authors for processing the results of a priori
ranking.

Example. No linked ranks

preparation of masters within the framework of their
qualification characteristics formed in the Federal
State Educational Standard of Higher Professional
Education

Dear respondent!

You are invited to fill out a questionnaire - a
questionnaire, which contains a list of competencies
that form the level of training of specialists. We would
like to ask you to rank the ranks according to the
degree of their importance on the quality of training of
these specialists. The peculiarity of the filling is that it
is necessary to use the rule of the arithmetic series,
namely: to assign ranks from 1 place to n (the number
of competencies n = 19), without missing numbers,
but at the same time they should be exactly n = 19, the
sequence of ranking - any. In case of your doubt, it is
allowed to assign the same rank-place (related ranks)
to two or more competencies, but at the same time, the
rule of the arithmetic series must be fulfilled, i.e. again
- from 1st place, but with a smaller number n of the
arithmetic series by the number of related ranks.

Rank |1 |2 |3 |4 |5 |6 |7 |8 |9 |10 |11 |12 |13 |14 |15 |16 |17 |18 |19
2 |4 |5 |19 |18 |17 |14 |13 |6 |11 |10 |1 |3 |9 |8 |7 |15 |16 |12
Example. With related ranks
Rank | 1 2 3 4 5 6 7 8 9 |10 |11 |12 |13 |14 |15 16 17 | 18 19
3 3 3 3 2 2 5 5 4 |7 6 1 1 9 10 10 1 8 8
65|65[65]65|35](35]105]105|9 |13 |12 |15 |15 |16 |175]175 |19 | 145|145
Since the number of related ranks is 8, then in the
arithmetic series from 1 to 19 places will remain 19-8
= 11, i.e. there will be only 11 places in the new
arithmetic series.
Table 5 - List of indicators for ranking
room Competence Rank
1 2 3
PC-1 — independently solve the tasks of their professional activities at a modern level
PC-2 — the ability to professionally use modern equipment and assess the economic
efficiency of technological processes (in accordance with the objectives of the master's
program)
PC-3 — use in-depth knowledge of legal and ethical norms in assessing the
consequences of their professional activities, in the development and implementation of
socially significant projects
PC-4 — ability analyze the received production information, summarize,
systematize the results of production works using modern equipment and
technology
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PC-5 — readiness to study scientific, technical information, patent documentation
and make practical recommendations for its use
PC-6 — use the knowledge of fundamental sciences in research and the creation
of new methods for the design of products and processes of light industry
PC-7 — the ability to set research objectives, choose methods of experimental
work, interpret and present the results of scientific research in the form of reports,
abstracts, publications and in public discussions
PC-8 — the ability to use modern information technologies for the organization
and effective implementation of technological processes for the production of
clothing, footwear, leather, fur, accessories and leather goods for various purposes
PC-9 — to develop measures for the integrated use of materials and their replacement
with promising ones in the production of light industry products
PC-10 — carry out production control of the stage-by-stage production of parts of
products, semi-finished products, conduct standard and certification tests of
clothing, footwear, leather goods and materials for them, investigate the causes of
defects in production and develop proposals for its prevention and elimination
PC-11 — choose technical means and technologies taking into account the
environmental consequences of their use
PC-12 — analyze the technological process as a control object, develop regulatory
methodological and production documents
PC-13 | — use elements of economic analysis when creating products, taking into
account the requirements of quality, reliability and cost
PC-14 — systematize, summarize information on the formation and use of
enterprise resources
PK-15 — make management and economic decisions based on a constructive
dialogue, taking into account different approaches and opinions in small and large
teams of performers on the principles of marketing
PC-16 — to develop design and technological documentation and develop sketches
of light industry products, taking into account the constructive and technological,
aesthetic, economic, environmental and other parameters
PC-17 — use information technology and computer-aided design systems in the
development of new products for light industry
PK-18 — to form students' professional qualities in the chosen direction of training,
civic position, attitude to work and life in the conditions of modern civilization
and democracy
PK-19 — choose teaching methods and tools that ensure high quality of the
educational process
Table 6 - Results of the survey of bachelors - graduates of 2021
Factors
X1 X2 X3 X4 X5 X6 X7 X8 X9 X10 X11 X12 X13 X14 X15 X16 X17 X18 X19
Experts
1| 1| 8| 4|11| 5|13|12|15| 7| 9| 17| 9| 10| 18| 2| 14| 16| 16| 10
2| 6| 3| 8| 4|15 7| 8| 2| 9| 1] 13| 5| 11| 13| 17| 12| 14| 15| 16
3| 1| 2| 3| 3| 2| 4| 5| 6| 7| 8] 4| 9|10 11| 12| 13| 14| 15| 16
41 1| 2| 3| 3| 2| 4] 6| 5| 7| 8| 4| 9] 11| 10| 13| 14| 12| 15| 8
5| 6| 4| 5|11|17|18|12|14| 3| 14| 7| 1| 2| 10| 9| 13| 16| 16| 18
6| 5| 4|11 5| 6| 2|12 |14 7] 13| 15| 1| 3| 17| 8|10 9| 7] 1
7| 6] 1)17|16| 8| 9|15| 2|14 3] 18| 4| 11| 12| 13| 5|]10] 13| 1
8| 5| 1| 4] 2| 7| 8] 9 5| 2] 10| 3| 11| 12| 6| 4] 10| 13| 19
9| 1| 5| 2| 3| 6| 8| 4|10|18| 11| 15| 7| 14| 17| 9| 12| 16| 19| 6
10| 8] 2| 9| 3|10)11| 4| 5|12 7] 13| 1| 14| 17| 18| 15| 16| 12| 12
11 2| 8|13| 3| 9|10 7| 3| 4| 6] 10| 1) 11| 14| 5| 13| 11| 17| 18
12 1| 6| 2| 3| 4] 5| 7] 9| 8] 10| 11| 12| 13| 14| 15| 16| 16| 15| 7
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13] 1] o] 2] 3[13] 4] 6]10[17] 13] 16] 14| 12| 12] 18] 5] 8] 5] 15
14| 1] 61| 76| 8l12] 2[13] 3] 9| 18| 17| 14| 19| 4| 10] 19| 17
15 2| 1| 3] 5| 6| 4] 9| 7| 8| 11| 15| 16| 14| 12| 18| 13| 10| 18] 16
16| 1] 6| 4| 5| 3| 2] 9| 7| 8| 12| 14| 10| 12| 17| 19| 15| 13] 18] 13
17 1] 6|12]10] 3] 2] 9] 7| 8| 12| 5| 19| 4| 16| 17| 14| 15| 6| 3

Table 7 - The results of processing the a priori ranking of bachelors - graduates of 2021 by assessing the

importance of competencies that form the level of quality of training of future specialists

Ei:teorz X1 [X2 [X3 [X4 [X5 [X6 |X7 [X8 [X9 |X10 |X11 |X12 |X13 [X14 [X15 [X16 [X17 |X18 |X19 |Tj |QC
1 213 |4 |5 |6 (7 (8 |9 |10 |11 |12 |13 |14 |15 |16 |17 |18 |19 |20 |21 |22
1 1 |8 4 12 5 14 113 |16 7 (95 |18 |95 |11 |19 2 15 |17 6 3 6 0.49
2 6 | 3 19 4 16 7 8 2 9 1 35 |5 11 (135 |18 |12 |15 |17 |10 6 [0.63
3 1 |25 |45 |45 |25 |65 |8 9 10 |11 |65 |12 |13 |14 |15 |16 |17 |18 |19 |18 .91
4 1 |25 |45 |45 |25 |65 |9 8 10 |11 |65 |12 |14 |13 |16 |17 |15 |18 |19 |18 091
5 6 | 4 5 11 |18 |19 |12 [145 |3 (145 |7 1 2 10 9 13 |17 |16 8 6 0.40
6 55| 4 12 |55 |7 2 13 |15 8 14 |16 1 3 18 9 11 |10 |17 |19 6 0.73
7 7 |15 |18 |17 9 10 |16 3 15 4 19 5 12 |13 |14 6 1 8 (15 |6 044
8 952 |75 |45 |12 |13 |14 2 |95 |45 155 | 6 17 |18 |11 |75 [155 |19 2 48 0.55
9 1 5 2 3 6 8 4 10 |18 |11 |15 7 14 |17 9 12 |16 |13 |19 0 .91
10 8 2 9 3 10 |11 4 55 |12 7 13 1 14 |17 |18 |15 |16 |19 6 0 10.80
11 2 9 17535 |10 115 |8 |35 |5 7 1151 135 |19 6 [17.5 135 15,5 [155 |30 [0.67
12 1 6 2 3 4 5 7 9 8 10 |11 |12 |13 |14 |15 [165 16,5 |18 |19 6 10.91
13 1 9 2 3 135114 6 10 |18 135 |17 |15 |11 12 |19 5 8 16 7 6 1[0.59
14 1 6 11 7 16 8 12 2 13 3 9 18 |17 |14 |19 3 10 5 15 0 [0.52
15 2 1 3 5 6 4 9 7 8 11 |15 |16 |14 |12 |18 |13 |10 |19 |17 0 .91
16 1 6 4 5 3 2 9 7 8 11 |14 |10 |12 |17 |19 |15 |13 |18 |16 0 .91
17 1 6 12 |10 3 2 9 7 8 11 5 19 4 16 |17 |14 |15 |18 |13 0 10.86
156
8| v | v | W w© w | w| v W v | 0| W
Sum of ranks ©
heretics N — o~ < < < [Te} Yo} © © ~ [s¢] ',: ;1 (] (=]
The importance
of competence | 1 2 6 3 7 5 10 4 1 9 15 8 12 |18 |16 |14 |17 |19 |13
The
Significance
of Competence
Without
Heretics 112 |3 |5 |4 |6 (8 |7 |9 |11 |10 |12 |13 |14 |17 |16 |15 |19 |18
Coef.
concordations 0.37 0.91
113. 4.3
Crete. Pearson 42 1
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Figure 1 - Characteristics of the importance of competencies that form the level of quality of training of
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specialists, expressed by bachelors - graduates of 2021
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Figure 2 - Characteristics of the importance of competencies that form the level of quality of training of

specialists, expressed by bachelors - graduates of 2021, but without heretics, i.e. whose opinion differs

significantly from the larger number of respondents participating in the survey
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Table 8 - The results of the survey of schoolchildren - graduates of 11 grades of 2021

Factors
X1 X2 X3 X4 X5 X6 X7 X8 X9 X10 X11 X12 X13 X14 X15 X16 X17 X18 X19
Experts

11113 |15| 1|10 2 8| 5| 9| 7|12| 4| 17| 16| 19| 14| 3
2| 7]11(19]|14| 2|16 3/15| 1]12|15| 5| 17| 9| 4| 8| 6] 18| 6
3| 4| 5| 7| 8|16 |17 3/ 9/10| 1)/19|14| 18| 6] 2| 11| 15| 10 13
4113 | 6|14 | 5|15| 4 7/16| 1]12| 1]19| 17| 18| 10| 8| 9] 13| 12
5| 5| 3|11 |14 |17 13| 1|16| 4| 18| 9| 12| 19| 2| 15| 6| 3| 2
61417 (18|19 |16 |15 13| 8|12 7| 1|11| 6| 5| 4| 3|10]10| 7
7113 1| 2| 5] 9] 6 14| 7|15] 10| 11| 17| 18| 16| 8| 3|12 2| 9
8] 3| 1| 2| 4] 7] 6 5| 8|/10| 9| 12| 11| 14| 15| 13| 19| 17| 4| 19
9| 1] 7|15 1| 6| 2 8|/12| 3| 14| 5| 16| 4| 19| 10| 17| 18| 16| 18
10| 1] 3| 2| 5| 4| 6 7/ 9/10| 14| 18| 8| 19| 13| 15| 16| 12| 13| 9
11| 9]11| 4] 2|15]| 5 10| 1|14| 7|16|18| 13| 17| 19| 6| 12| 11| 17
12| 1] 4] 3| 5| 2| 6 10|11 | 9] 15| 12| 17| 19| 8] 13| 18| 7| 8| 3
13| 1]17(12]16| 9|14 18| 2|15] 11| 13| 3| 19|10| 4| 8| 5|14 16
14| 2|10|18 |16 | 9|13 6| 3|14 7 8] 19 41 17| 11 5| 15 6 7
15| 5|12 3] 9| 1| 1 2/16| 6| 18| 17| 8| 15| 4| 13| 19| 7| 1] 12

Table 9 - The results of processing the a priori ranking of schoolchildren - graduates of grade 11 in 2021

Factor | X X X X X X X X X X X X X X X X X X X Ti Qc
1 2 3 4 5 6 7 8 9 10 |11 |12 | 13 | 14 | 15 | 16 | 17 | 18 | 19 J
Expert
1|11]13]| 15 1]10 2 8 5 9 7112 4 117116 | 19| 14 3] 18 6 0 0.43
2 7111]19 ] 14 2116 3115 1]12 ] 18 51| 17 9 4 8 6 | 10 | 13 0 0.19
3 4 7 8|16 | 17 3 9110 1]119] 14| 18 6 11 | 15 ] 13| 12 0| 059
4113 14 5115 7116 1112 1119 | 17|18 ] 10 8 9 3 2 0 0.30
5 5 11 | 14 | 17 8 | 13 16 4 | 18 9112119 15 6 | 10 7 0 0.38
6|14 |17 | 18 | 19 | 16 | 15 | 13 8 | 12 7 111 6 5 4 3] 10 2 9 0 0.17
7| 13 1 2 6 | 14 15 ]| 10 1|17 | 18 | 16 8 3] 12 4119 0 0.59
8 3 1 2 4 6 10 911211114 | 15| 13|19 | 17| 16| 18 0| 059
9 1 15| 11 2 12 3114 5116 4119]10| 17| 18] 13 9 0 0.34
10 1 5 6 9110 | 14| 18 8119|1315 |16 | 12| 11| 17 0] 059
11 9| 11 4 2115 5110 1] 14 711618 | 13| 17| 19 6|12 | 8 3 0 0.50
12 1 4 3 5 6 |10 | 11 9115|1217 ] 19 8| 13| 18 7114116 0 | 0.59
13 1117112 ] 16 14 | 18 2115|1113 3/19]10 4 8 5 6 7 0 0.22
14 2 110] 18 | 16 13 3] 14 7 8 |19 41 17 1 5115 1] 12 0 0.26
15 5112 3 9] 11 1 16 6 | 18 | 17 8 | 15 4113] 19 7114110 0| 059
0
12 (14 | 13 | 14 |12 |12 |12 | 15| 14 | 18 | 17 | 21 | 19 | 14 | 17 | 15| 14 | 16
Rank sums 90 1 5 4 8 1 7 3 5 8 1 9 2 2 7 0 4 3 0
Rank sums
without
heretics 14 | 25 | 17 | 31 | 40 | 36 | 27 | 53 | 45 | 57 | 78 | 58 | 85 | 46 | 65 | 83 | 58 | 68 | 73
The
importance
of competence | 1 2 8 6 10 | 3 5 4 13 |11 |17 |16 |19 |18 |9 15|12 |7 15
The
Significance
of
Competence
Without
Heretics 1 312 517 6 4110 8112 |17 |13 19 |9 11 | 18 | 14 | 15 | 16
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Figure 3 - Characteristics of the importance of competencies that form the level of quality of training of

specialists, expressed by schoolchildren - graduates of 11 classes of 2021
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Figure 4 - Characteristics of the importance of competencies that form the level of quality of training of
specialists, expressed by schoolchildren - graduates of the 11th grade of 2021, but without heretics, i.e. whose
opinion differs significantly from the larger number of respondents participating in the survey

Table 10 - The results of the questionnaire survey of teachers of universities in the Rostov region

actors
X1 X2 X3 X4 X5 X6 X7 X8 X9 | X10 | X11 | X12 | X13 | X14 | X15 | X16 | X17 | X18 | X19
Experts
1 11 10 14 2 3 4 1 5 17 6 16 7 15 12 13 8 9 18 19
2 2 4 10 6 8 1 5 14 15 16 17 18 12 9 11 7 13 19
L
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3 5 10 3 11 2 6 4 14 15 17 18 12 13 9 8 16 19
4 1 8 10 13 9 4 11 16 5 19 15 17 18 12 7 14
5 1 2 5 4 1 6 3 3 8 7 9 8 8 2 1
6 16 6 15 7 4 5 1 1 3 10 2 18 11 17 12 8 13 14
7 1 3 6 2 10 4 11 5 16 17 6 12 13 18 15 14 8 9
8 1 3 2 7 18 13 12 5 8 6 14 15 16 17 19 10 4 11 9
9 1 4 18 5 2 6 9 7 16 14 17 10 15 11 13 12 8 3 19
10 1 3 17 4 2 5 6 16 14 18 10 11 15 12 13 7 9 19
11 1 6 15 3 4 5 11 9 13 16 8 12 10 17 7 14 18 19
12 6 8 7 5 10 2 4 18 1 12 13 15 19 3 16 17 14 11
13 1 4 16 9 15 17 8 6 5 14 11 12 13 10 18 19
14 12 7 14 2 3 13 1 5 10 7 9 11 8 11 4 6 15 16
15 1 4 7 2 3 8 5 6 15 10 11 16 17 18 12 13 19 14

Table 11 - The results of processing the a priori ranking of teachers of higher educational institutions of the

Rostov region

Factor | X | X | X | X | X | X | X | X | X | X | X | X | X | X | X | X | X | X ]| X i | Q
1 2 3 4 5 6 7 8 9 |10 |11 | 12 | 13 | 14 | 15 | 16 | 17 | 18 | 19 Ilec
Expert
0.
1|11 10 14 2 3 4 1 5| 17 6 | 16 7 | 15| 12 | 13 8 9 | 18 | 19 0| 73
0.
2 2 4| 10 6 8 1 5 3| 14| 15| 16 | 17 | 18 | 12 9 | 11 7 | 13 ] 19 0| 77
0.
3 1 5] 10 3|11 2 6 41 14|15 | 17 | 18 | 12 | 13 9 7 8 16 | 19 0|77
0.
4 2 1 8 | 10 | 13 9 4| 11| 16 5119 | 15| 17 | 18 | 12 6 7| 14 3 0 | 53
10 10 | 14 14 10 | O.
5 2 5|12| 5 2 | 13 8 8 5 5| 17 5] 19 | 17 | 17 8 5 2 5 8 | 56
1] 1 0.
6 | 17 7|16 8 5 6 5 5] 10 41 11 3| 19| 12| 18 | 13 9 | 14| 15 6 | 65
6. 6. 0.
7 1 3 5 2 |11 4 | 12 5] 17 | 18 513 ] 14| 19| 16 | 15 9 | 10 8 6 | 60
0.
8 1 3 2 7 118 | 13| 12 5 8 6|14 | 15| 16 | 17 | 19 | 10 41 1 9 0 | 47
0.
9 1 4 ] 18 5 2 6 9 7116 |14 | 17 | 10 | 15| 11 | 13 | 12 8 3] 19 0] 77
0.
10 1 3| 17 4 2 8 5 6| 16 | 14 | 18 | 10 | 11 | 15| 12 | 13 7 9 | 19 0| 77
0.
11 1 6 | 15 3 4 2 5| 11 9 |13 ] 16 8 | 12 | 10 | 17 71 14| 18| 19 0| 77
0.
12 6 8 7 5[ 10 9 2 4 | 18 1] 12| 13| 15| 19 311617 | 14| 11 0 | 50
0.
13 1 4] 16 9|15 | 17 8 6 7 514 ] 11 ] 12| 13 3 2 10| 18| 19 0| 45
7. 10 7.1 10 | 13 13 0.
14 | 15 5] 17 2 3 16 1 5 5| 12 5 5 5 9 5 4 6 18 19|18 | 71
0.
15 1 4 7 2 3 8 5 6 9 | 15|10 | 11 | 16 | 17 | 18 | 12 | 13 | 19 | 14 0| 77
13
16 8
17 15 22 19
74| 5| 78 | 11| 11 | 84 | 87 | 19| 7. | 21 | 17| 4 | 21| 2. | 14| 13| 19| 21
Rank sums 63 | 5 5] 5 0 8] 5 5 2 5 1 6 5 4 5 4 3 7 7
Rank sums fif
without heretics 6 | 23 | 70 | 21 | 27 | 19 | 30 | 31 | 69 | 71 | 84 | 63 | 68 | 61 | 60 ty | 44 | 59 | 95
The importance
of competence 1 2 11 | 3 6 7 4 5 13 |10 |16 | 12 | 19 |17 | 14 | 9 8 15 | 18
The Significance
of  Competence
Without Heretics 1 4 116 315 2 6 | 7 15 117 |18 | 13 | 14 | 12 | 11 | 9 8 10 | 19
Coef. 0. 0.
concordations 43 77
11
5. 23
Crete. Pearson 0 2
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Figure 5 - Characteristics of the importance of competencies that form the level of quality of training of
specialists, expressed by teachers of universities in the Rostov region
100 95
90 87 B
80 —
-0 g 69 70 T || ||
- 63 M [ ]
X~ 59 60 61 —
S 60 = T
= 50
S —
iz 40 » —
30 2730 o ] 1 1 ] L
19 21 2
20 — —
10 I — - - - — - - ] — — —
0 |_|I T T T T T T T T T T T T
1 6 4 2 5 7 8 17 16 18 15 14 12 13 9 3 10 11 19

List of competencies
Figure 6 - Characteristics of the importance of competencies that form the level of quality of training of
specialists, expressed by teachers of universities in the Rostov region, but without heretics, i.e. whose opinion

differs significantly from the larger number of respondents participating in the survey

Table 12 - The results of the survey of specialists - university graduates working at light enterprises
industry of the regions of the Southern Federal District and the North Caucasus Federal District

Factors X1 X2 X3 X4 X5 X6 X7 X8 X9 X10 X11 X12 X13 X14 X15 X16 X17 X18 X19
Experts
1 7 8 8 8 8 5 6 5 9 9 4 1 8 7 10 10 3 10 2
2 6 8 9 8 8 5 6 5 10 10 4 3 8 7 11 11 1 11 2
3 6 8 8 8 8 5 5 4 9 9 3 1 8 7 10 10 2 11 1
~ .
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4| 5] 8] 9o 8| 8] 6] 6] 4] 10| 10 3 2 7 5] 11] 1 1] 12 1
s| 6] 8 7] 8] 8| 5| 5] 4| @ 9 3 3 7 6 10] 10 1] 1 2
el 51 8| 8] 9| 8 6| 6 3] 10 10 2 2 7 4 11] 12 1] 13 2
- 6] 8 7] 8] of s 5[ 3] w0f 11 2 2 7 4] 12] 13 1] 14 1
gl 71 8 8] 8| 8 7| 7] 4| 8 8 3 4 6 5 8 8 1 8 2
of 61 7 8] 8] of s 5] 4| @ 9 3 4 7 6 10] 10 2| 11 1
wl|l 7 8 7 8] 8| 6] 5[ 4] 9 9 4 1 7 4 10] 10 3 11 2
| 6| 8| 8] 8| 8 7[ 7| 5| 8 8 4 3 8 6 9 9 2| 10 1
| 5] 6| 6] 6 6 5[ 5[ 4| 6 6 4 3 5 4 7 2 1
| 7 8| 8 8] 8| 4] 5[ 6] 8 8 4 3 6 5 8 2 1
wl| 6 7| 7 7] 7| 4] 5[ 4| 8 8 3 4 6 5 7 7 2 8 1
5] 7] 8| 9| w0 1| 5| 4 4f 12 13 3 3 6 5| 14] 15 1] 16 2
wl| 6 8] o 1| wf 7[ 7[ 4f 13] 12 3 3 5 5] 15] 14 1] 16 2
7| 6 7| 8f 8] 9o 4 4| 5] 10 11 3 2 5 6 12 12 1] 13 1
| 6 9| w0f ] 2] 8] 7| 4] 13| 14 3 1 5 15| 16 2| 17 2
9] 6] 7| 8| 9| 9| 4| 4 4 w0 11 3 2 5 51 12] 12 1] 13 1
ol 6 7] 8] of wof 5[ 4 4f 2] 12 3 2 5 51 13] 14 2| 15 1
| 5 9| 9f 0] w0 7] 8] 5] 11 12 6 3 4 4 13] 14 2| 15 1
»n| 6 7| 8 o] 10 4 6| 5] 11| 12 4 3 5 5 13] 14 2| 15 1
am| 6 8] 7[ 0] 9 4| 4 12] 12 2 3 5 41 14] 13 1] 15 1
| 5| 8] 9| wf 1| 6 7[ 4f 2] 13 3 1 4 3| 14] 15 2| 16 2
w| 6 7| 7 8] 8| 4] 4 5] 9 9 3 2 4 3] 10] 10 1] 11 1
w| 6| 7| 8| 9|l 10| 5| 4 5[ 1[ 12 3 2 6 5 13] 14 1] 15 1
7| 7 8| 10f o 11| 6| 6| 4] 13] 12 3 1 5 5 12 13 1] 14 2
w| 6 8] 9| w0f 1f 7[ 7[ 4f 2] 12 3 2 5 6 13| 13 2| 14 1
| 5 8| 9f 0] 10| 6 7| 4] 12| 11 3 3 6 5] 12] 12 2 13 1
o 5] 8| 8 8| 8| 4] 4 4] o9 9 7 3 6 5[ 10] 10 2| 11 1
| 7] 8| o o] 1| 4] 4f 5] 12| 13 3 3 6 5[ 14] 15 2| 16 1
| 6 7 7| 7] 8| 5[ 5[ 4 9of 10 3 3 4 4] 11] 12 2| 13 1
| 7| 8| 9of 8| 9o 4 4| 4] 10] 10 3 3 5 6 11| 1 2| 12 1
aul| 5] 6 7 8| 9of 4] 5[ 5] w0 11 3 3 4 3 12 13 2| 14 1
x| 5] 6 7| 8| 9of 4| 4 4] w0 11 3 3 4 3 122 13 2| 14 1

Table 13 - Characteristics of the results of the survey of schoolchildren-graduates of 2021, graduates -
bachelors of the university, teachers of universities of the Rostov region and specialists - graduates of the
university, working at light industry enterprises of the regions of the Southern Federal District and the
North Caucasus Federal District by the importance of competencies that form the quality of education

Significant Competencies Considering Heretics

Pupils 1 2 6 8 7 4 18
University graduates 1 2 4 8 6 3 5
Teachers 1 2 4 7 8 5 6
Specialists 19 17 12 11 8 14 6
Significant competences without heretics
Pupils 1 3 2 7 4 6 5
University graduates 1 2 3 5 4 6 8
Teachers 1 6 4 2 5 7 8
Specialists 17 19 12 11 7 6 8
Insignificant competences without heretics
Pupils 12 17 18 19 11 16 13
University graduates 13 14 17 15 15 19 18
Teachers 12 13 9 3 10 11 19
[ ]
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Specialists | 18 | 16 | 15 | 10 | 9 | 5 | 4
Insignificant competences considering heretics
Pupils 9 19 16 12 1 14 13
University graduates 19 16 11 15 17 14 18
Teachers 12 9 15 18 11 19 13
Specialists 18 16 15 10 9 5 4

Table 14 - The results of processing the a priori ranking of specialists - university graduates working at light
industry enterprises in the regions of the Southern Federal District and the North Caucasus Federal District

Factor | X | X | X | X | X | X | X | X | X | X | X | X | X | X | X | X | X | X |X Ti | Q

1 2 3 4 5 6 7 8 9 |10 | 11 | 12 | 13 | 14 | 15 | 16 | 17 | 18 | 19 'l c
Expert

8 5. 5 |15 | 15 8. 16 | 0.

1 5112 |12 | 12 | 12 5 7 5]/ 5] .5 4 1|12 5118 | 18 3118 2 2 |97

7.1 11 11 (11| 5. | 7 5 |15 | 15 11 10 | O

2 5| 5|14 5 5 5 5 5|1 5] .5 4 3] .5 918 | 18 1|18 2 2|97

6. | 6 15 | 15 1. 17 | 17 1.]114 | 0.

3 8112 |12 |12 | 12 5 5 5| 5| 5 4 5112 91 5] 5 3119 5 41 97

6. 8. | 8 15 | 15 6. | 17 | 17 | 1. 1 0.

4 5112 |14 |12 | 12 5 5 5]/ 5] .5 4 3110 5] 5] 5 5119 5154|097

8. 10 6. | 6 15|15 | 3 3.110| 8 |17 | 17 0.

5 5113 | 511313 5 5 5|1 5] .5 5 5] .5 5] 5] 5 119 2 |60 | 99

8. 8 15 | 15 0.

6 7112 |12 | 14 | 12 5 5 5| .5 5 3 3110 6 | 17 | 18 119 3160 | 98

12 | 10 | 12 707 3.1 3 |10 1. 1 0

7 9 5] .5 5114 5 5 511516 5 5 5 6 |17 | 18 5119 5130 ] 99

4 4. 75 | 0.

8 9115|1515 | 15 9 9 511515 3 5 7 6 15| 15 1|15 2 0] 96

8. 110 |12 | 12 6 6 4 4. 110 | 8 | 17 | 17 0

9 5 5 5| 5115 5 5 511515 3 5] .5 5] 5] 5 2 119 1160 |99

15 | 15 17 | 17 0.

10 | 10 | 13 | 10 | 13 | 13 8 7 5 5 5 5 1|10 5| 5] 5 3119 284|097

6. 8. | 8 6. | 17 | 17 35| 0.

11 5113 |13 |13 | 13 5 5 5113 |13 4 3113 5 5 5 2 119 1 4197

8 |13 |13 |13 | 13| 8 | 8 13 | 13 8. 31| 0.

12 5 5 5] 5 5 5 5 5 5 5 5 3 5 5118 | 18 2 118 1 8 | 97

4.1 6. | 8. 4. 8. | 6. 73| 0.

13 110 | 15 | 15 | 15 | 15 5 5 511515 5 3 5 5115 ] 15 2 115 1 8 | 96

9.|113 | 13 | 13 | 13 7. 9.1 7.|113 | 13 27 | 0.

14 5| 5| 5] 5|5 5 5 5118 | 18 3 5 5 5 5 5 2118 1 0] 96

0.

7.1 5 | 5. 3. 3. 7. 99

15110 |11 | 12 | 13 | 14 5 5 511516 5 5 9 517 | 18 119 2118 |5

9.1 9 3.1 3| 6.| 6 0

16 8 |11 |12 | 14 | 13 5 5 5116 | 15 5 5 5 5118 | 17 119 218 | 98

0.

9. 12 | 12 51| 5 | T 7.0 9. |17 | 17 | 1 1 99

17 5|11 | 5] 5|14 5 5 511516 4 3 5 5 5] 5 5119 5136 |5

6. | 6. 2. 2. 0.

18 8 |11 |12 | 13 |14 ] 10 9 5115 ] 16 4 1 5 5|17 | 18 5119 5112 | 97

0.

13 | 13 8. | 8 |17 | 17 | 1 1. 99

191011 12| 5] 5 6 6 6 |15 | 16 4 3 5 5 5 5 5119 5148 |5

8. 2. 8. 2. 0.

20 | 10 1112 13|14 5 6 6 | 15| 16 4 5 6 517 | 18 5119 113699

6. |11 | 11 | 13 | 13 6. 4 4. 0.

21 5| 5| 5] 5|5 9] 10 5115 16 8 3 5 5117 | 18 2119 1124 |96

9 4 9. 4. 0.

22 5 112 | 13|14 5 5 7115 |16 5 3 7 7117 | 18 2 119 113698

6 6. | 6. 6. 1. 1 0.

23 110 | 12 | 11 | 14 | 13 5 5 5115 ] 16 3 4 9 5118 | 17 5119 5166 | 99

6. 4. 6 4. 2. 2. 0.

24 8 |11 |12 | 13 | 14 910 5115 ] 16 5 1 5 517 | 18 5119 5118 | 97

11 | 11 | 13 | 13 15 | 15 | 4. 4. 117 | 17 | L 1. 0.

25110 5] 5| 5] 5 7 7 91 5] 5 5 3 7 5 5] 5 5119 5160 | 98

0.

9. 9. 1. 1. 99

26 5111112 |13 | 14 7 5 711516 4 3 5 7117 | 18 5119 5136 |5
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8. 8. 17 | 15 1 6. 6. | 15 | 17 1. 0.
27|10 )11 |13|12|14| 5| 5| 5| 5| 5] 4| 5| 5| 5| 5| 5| 5]19] 3]30]097
7. 9. ] 9. 15| 15 2 7.0 17| 17| 2. 0.
28 5111 |12 |13 ] 14 5 5 5 5 5 4 5 6 5 5 5 5119 1|30 98
6. 8. 3.1 3| 8] 6 |17 |17 0.
29 51112 |13 |15 5110 5115 | 15 5 5 5 5 5 5 2119 11|48 | 98
7. 112 | 12 | 12 | 12 15 | 15 7.1 17 | 17 10 | O.
3| 5/ 5| 5| 5| 5| 5| 5| 5| 5] 5]10)] 3| 9| 5|5 5] 2|19]1] 2|09
0.
5165 | 7 3. | 3 7 99
31110 | 11|12 |13 | 14 5 5 5115 | 16 5 5 9 5117 | 18 2119 1118 |5
8. 8. 3. 3. 0.
32 110 |12 |12 | 12 | 14 5 5 6 |15 | 16 5 5 6 6 | 17 | 18 2119 1|60 99
11 | 13 | 11 | 13 15| 15 | 3. 3. 17 | 17 0.
33|10 5| 5| 5| 5| 6| 6| 6| 5| 5| 5| 5| 8| 9| 5| 5| 2[19] 1]|54]9
6. 6. 0.
34 9|11 |12 |13 ] 14 5 9 9115 | 16 4 4 5 4 117 | 18 2119 1|54]|097
7. 7. 7. 7. 0.
35110 | 11|12 |13 | 14 5 5 5115 | 16 4 4 5 4117 | 18 2119 1184 98
30 | 41 45 26 53 | 54 59 | 61
6. | 4. |43 | 4. |47 | 25| 4. | 20 | 3. 5114 |10 | 29 | 23 | 7. 0. 65
Rank sums 5 5 1 5 4 4 5 7 5 5 5 5 8 8 5 5| 65 3 | 53
Sum of
ranks without 60 69 | 31 | 27 | 33 43 7. 7.
heretics 49|55 | 5|65| 5| 5| 5| 5|75|/80 (19|16 5|40|8 |8 | 5|9 ]| 5
The
importance

of competence 10 111 |12 |13 |14 |7 8 5 14116 | 4 3 9 6 17 | 18 | 2 18 | 1
The

importance
of competence
without
heretics. 10 | 11 |12 | 13 | 14 6 517 15]16 | 4 3 9 8 17 |18 | 1 18 | 2
0.
Concordance 0. 99
factor 95 5
60 12
1. T
Crete. Pearson 61 3

Table 15 - The sums of the ranks formed for the competencies, which were obtained according to the results
of a survey of schoolchildren - graduates of the 11th grade of 2021, bachelors - graduates of the university in
2021, teachers of universities in the Rostov region and specialists - graduates of the university working at light
industry enterprises in the regions of the Southern Federal District and the North Caucasus Federal District

Factors Competence of professional activity
W | W
1l 2] 3[a4]5]6] 7 [8]9o]1wo]1]12]13[14]15]16]17]18]1]|1]2
9
Sums of
ranks of
h'g‘hl 5077 | 13|10 |14 | 13|16 | 13|16 |15 | 21 | 15 | 19 | 25 | 23 |20 | 23 |26 | 2 |0 |oO.
Schoo 5/ 5| 7 |55[35(35| 1|0 |95| 4 |25|05|55|65| 4 |95/|55|05]| 0 |12/ 59
graduate
. 9
Rank
sums for
;’;'VG'S' 9|12 |14 | 13|14 |12 |12 |12 |12 |15 | 14 |18 | 17 |21 |19 |14 |17 | 15| 1 |0O. |O.
graduate | O 1 [ 5 | 4|8 [ 1|37 3 )58 1|9 |22|7/|0]4) 4/ 37]0
s 3
Sums of
ranks of
g;""efs' 6| 74 | 17 | 78| 11 | 11 | 84. |87 |19 | 15 | 21 | 17 | 22 | 21 |19 |14 |13 |19 | 2 |0 |oO.
professo | 3| 5 [ 55| 5 | 0 8 5 | 5| 2 |75]| 1 6 |45 | 4 | 25| 4 3 7 |1 |43 77
rs 7
[ ]
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Figure 7 - Characteristics of the importance of competencies that form the level of quality of training of
specialists, expressed by specialists - graduates of universities working at light industry enterprises of the

regions of the Southern Federal District and the North Caucasus Federal District
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Figure 8 - Characteristics of the importance of competencies that form the level of quality of training of
specialists, expressed by specialists graduates of universities working at light industry enterprises of the
Southern Federal District and the North Caucasus Federal District, but without heretics, that is, whose

opinion differs significantly from a larger number of respondents participating in the survey
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If you look at the results of the survey of
schoolchildren - graduates, university graduates and
teachers, an interesting pattern can be traced, namely:

- there is no consistency between the survey
participants, about the degree of importance of the
presented competencies on the formation of the
quality of training (the coefficient of concordance
does not exceed 0.5, and for schoolchildren-graduates,
in general, it is 0.2, which indicates a lack of
consistency between them on the problem under
study);

- the list of competencies assigned by them to the
category of significant and insignificant coincide,
their choice was made randomly, depending on the
place he occupied in the questionnaire, if they were
mixed and rearranged, then the result of the
questionnaire would be completely different;

- the lack of profound knowledge of the survey
participants about the state of affairs in the sectors of
the national economy of Russia, about their level of
equipment with modern innovative equipment,
provoked the respondents to be indifferent to those
competencies that, in the opinion of the developers,
should have been significant for the formation of
highly qualified specialists, and this Did not work out.
The efforts of the media that light industry is not
needed at all for modern Russia has further
exacerbated their negative attitude to these
competencies. Yes, most of these problems are
provoked by the depressing state of these very light
industry enterprises, the low culture of advertising
itself about the advantages of production activities at
these enterprises in comparison with other types of
offered labor activities, and if we take into account,

Of course, the family can be blamed for the fact
that children are incorrectly oriented about the
realities of life, but society itself is largely responsible
for a biased assessment of the real state of affairs in
the education system, does not take an objectively
active, offensive life position, which led to a lack of
information and the knowledge of schoolchildren
about the real state of affairs and the possibility of an
informed choice of their future profession.

Today, all this is still provoked by the
incorrectness of the decision of the Ministry of
Education and Science on the introduction of
compulsory USE in disciplines, among which for
technical specialties the exam in physics is approved
as a mandatory exam, the teaching of which today in
secondary schools is humiliating at a low level, or is
absent altogether. The only fault in this is secondary
schools and teacher training colleges, whose
graduates do not want to work in schools. A similar
situation is with doctors, educators in child care
facilities, communications workers and other
industries due to their low demand and low wages.
Unwillingness to see, and even more so to solve these
problems by the government has already provoked an
engineering crisis, and inviting foreign specialists to

our living conditions is an even greater crime, because
they do not and cannot have the desire to make a
significant contribution to the development of our
sectors of the national economy. And this is already
being confirmed that there is no one to work at the
most advanced enterprises equipped with the most
modern multifunctional and universal equipment, and
this is at such a level of unemployment in the country.
And it is sad that no one is responsible for such a state
of affairs, but on the contrary, everything is being
done to destroy the higher school with such an
abundance of PLOs that do not carry anything but
harm to education, squeezing out the most talented
part of the teaching staff from the higher school that
and provokes a low level of training of specialists for
the most socially significant industries - teachers,
doctors, engineers, highly qualified workers and
middle managers who know and want to work at
home, and not to be outcasts and flee abroad in search
of means of subsistence, agreeing to any and most
often not qualified work. In Portugal, Spain, Italy,
France, Switzerland, Austria, there are already whole
towns of Russians who clean the streets, wash and lick
the local population, take care of the sick, work as
governesses only because there is a demand for these
species and you can earn the minimum that allows
them to live, not exist. But we cannot do it at home,
and the saddest thing is that we do not want to do it,
assuming that all this is not about us. It is so
convenient, but to whom and who will be responsible
for this and will it be - a big question? Or it will again
be a “voice in the desert”, which is a pity - this is the
fate of our children and grandchildren, and by and
large, the fate of our country. agreeing to any and most
often not qualified work. In Portugal, Spain, Italy,
France, Switzerland, Austria, there are already whole
towns of Russians who clean the streets, wash and lick
the local population, take care of the sick, work as
governesses only because there is a demand for these
species and you can earn the minimum that allows
them to live, not exist. But we cannot do it at home,
and the saddest thing is that we do not want to do it,
assuming that all this is not about us. It is so
convenient, but to whom and who will be responsible
for this and will it be - a big question? Or it will again
be a “voice in the desert”, which is a pity - this is the
fate of our children and grandchildren, and by and
large, the fate of our country. agreeing to any and most
often not qualified work. In Portugal, Spain, Italy,
France, Switzerland, Austria, there are already whole
towns of Russians who clean the streets, wash and lick
the local population, take care of the sick, work as
governesses only because there is a demand for these
types and you can earn the minimum that allows them
to live and not exist. But we cannot do it at home, and
the saddest thing is that we do not want to do it,
assuming that all this is not about us. It is so
convenient, but to whom and who will be responsible
for this and will it be - a big question? Or it will again
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be a “voice in the desert”, which is a pity - this is the
fate of our children and grandchildren, and by and
large, the fate of our country. they wash and lick the
local population, take care of the sick, work as
governesses only because there is a demand for these
species and it is possible to earn the minimum that
allows them to live and not exist. But we cannot do it
at home, and the saddest thing is that we do not want
to do it, assuming that all this is not about us. It is so
convenient, but to whom and who will be responsible
for this and will it be - a big question? Or it will again
be a “voice in the desert”, which is a pity - this is the
fate of our children and grandchildren, and by and
large, the fate of our country. they wash and lick the
local population, take care of the sick, work as
governesses only because there is a demand for these
species and it is possible to earn the minimum that
allows them to live and not exist. But we cannot at
home, and the saddest thing is that we do not want to
do it, assuming that all this is not about us. It is so
convenient, but to whom and who will be responsible
for this and will it be - a big question? Or it will again
be a “voice in the desert”, which is a pity - this is the
fate of our children and grandchildren, and by and
large, the fate of our country. but to whom and who
will be responsible for this, and will it be - a big
question? Or it will again be a “voice in the desert”,
which is a pity - this is the fate of our children and
grandchildren, and by and large, the fate of our
country. but to whom and who will be responsible for
this, and will it be - a big question? Or it will again be
a “voice in the desert”, which is a pity - this is the fate
of our children and grandchildren, and by and large,
the fate of our country.

And yet, hope dies last: “Colleagues, let's wake
up, stop being afraid of everything, and be indifferent
for the fate of our own children, rise and fight and we
will be able to alter and reorganize a lot in ourselves,
in colleagues, and in the country as a whole ...

If the state of higher education in Russia is more
or less clear, then the attitude to the learning process
itself is ambiguous. This is alarming, which can
provoke indifference and unwillingness to spend
efforts to turn these very competencies into
knowledge, which would be for them evaluative
criteria for making a decision when hiring them. Such
anxiety is due to the fact that when communicating
with schoolchildren-graduates and students-graduates
to prepare them for filling out the questionnaires,
indifference was frankly traced, and the question -
Why? More often than not, the answer was the same.
There is no certainty that their efforts will be needed.
Realizing that this is passing, we took a chance on an
experiment, the essence of which was that we mixed
the sequence of competencies using random numbers
and included them in the questionnaire with new
numbers.

Our presence when filling out the questionnaires
convinced us that the prevailing stereotype worked on

the questionnaires, namely, if the factors are listed in
a certain sequence, then their significance corresponds
to this sequence and they assign places taking into
account this stereotype. This conclusion is confirmed
by the low results of the questionnaire - the concardia
coefficient does not exceed 0.15, which indicates a
lack of agreement between schoolchildren - graduates
and bachelors - graduates. Of course, this is not an
absolute conclusion, since today, due to the shortage
of applicants and the lack of competition, this situation
has provoked a decline in interest in higher education
itself. Since today's enterprises are family clans,
where the heads of the main positions are relatives of
the owners of the enterprises, sometimes even without
an educational base, therefore, both schoolchildren
and their parents go to the least resistance to help their
child get a specialty that will be in demand at all times:
an economist, a lawyer, an accountant. If this is not
possible, or the child has a desire to get an engineering
education, then the parents provide him with the
opportunity to acquire knowledge of a foreign
language, computer technology with the confidence
that it will be useful abroad, and, unfortunately, this
practice is becoming ever larger. And the
conversations of our leaders of the country that we
will invite foreigners to leading directions in science
only worsens the interest of their homegrown
Russians to receive this very education. And this is
confirmed by the results of the questionnaire, given in
the tables and figures of this message. Out of this
picture, the results of the questionnaire survey of
teachers, since their high professionalism and work
experience did not allow them to be misled, which was
confirmed by the results of the first and second polls,
they are identical, more consistent, although the
attitude towards the competencies themselves is
negative, considering that it is more important for
assessing the quality of training of specialists - its
ability independently solve the tasks assigned to them.
And with confidence that the results of their work will
be assessed not only by their salary, but also by the
solution of their social problems: housing, authority,
promotion and simply respectful attitude towards him
as a specialist. what is more important for assessing
the quality of training of specialists is their ability to
independently solve the tasks assigned to them. And
with confidence that the results of their work will be
assessed not only by their salary, but also by the
solution of their social problems: housing, authority,
promotion and simply respectful attitude towards him
as a specialist. what is more important for assessing
the quality of training of specialists is their ability to
independently solve the tasks assigned to them. And
with confidence that the results of their work will be
assessed not only by their salary, but also by the
solution of their social problems: housing, authority,
promotion and simply respectful attitude towards him
as a specialist.
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When  communicating  with  them, the
respondents, who were teachers, graduate students,
bachelors and masters of the department, expressed
their regret about the lack of engineering training,
considering this form more effective and in demand -
and we agree with it. We believe that all the best that
was in the higher education of the USSR and Russia
will be reanimated and will take its rightful place.

One of the conditions for the competitiveness of
an enterprise is the organization of effective
interaction with parties interested in the successful
functioning of this enterprise. Each enterprise, even
small ones, has several groups of subjects with
different interests, with which it can be in temporary
or permanent cooperation. The research of the authors
is devoted to the issues of studying these interests,
ways of solving emerging problems between external
and internal participants, establishing relationships
between partners, in order to guarantee to all
interested parties the implementation of the main
principle - the interests of all parties are legitimate and
require their satisfaction and respect.

Partnerships can be divided into two groups:
external and internal. External include: buyers,
suppliers, competitors, government agencies and
organizations, regional governments, financial
intermediaries.

Buyers. Strategies and tactics for working with
important customers include joint meetings to
identify the drivers of business change, mutual efforts

to develop products and the market, increase
communication, use common space, and joint training
and service programs. Strengthening customer
relationships often provides significant benefits.

Internal partners include managers, employees,
owners, and a board of directors or board, which
represents managers and owners. One of the most
significant internal partners is a senior executive.

Thus, the success of an organization is
determined by the degree of satisfaction of the
interests of interested parties, therefore, in order to
increase the competitiveness and efficiency of
activities, an enterprise must take into account not
only its own interests, but also the interests of
interested parties.

Therefore, taking into account the considered
methodological foundations of the competitiveness of
an enterprise, a methodology for assessing and
analyzing the competitiveness of an enterprise based
on the theory of stakeholders is proposed.

Stage 1. Selection indicators for assessing
competitiveness factors enterprises. For each factor, a
system of indicators can be determined based on the
analysis of scientific literature (Table 16).

So, taking into account the analysis of the
system of indicators for assessing the competitive
potential of an enterprise, the following system of
indicators for assessing internal factors of
competitiveness can be proposed enterprises (table
16).

Table 16 — The system of indicators for assessing the competitive potential of shoe enterprises

Competitive potential factors

Assessment indicators

1

2

The ratio of the quality of the product and the costs of its production
and marketing

Growth rate of marketable products

1. Marketing Effectiveness

Growth in sales and profits

Profitability

Market share, image

The quality of partnerships

2. Quality of management

Return on total assets, return on equity; return on investment

Net profit for 1 rub. sales volume; profit from product sales per 1 rub.
sales volume; profit ex. period for 1 rub. sales volume

3. The financial condition of the
enterprise

Equity ratio; current liquidity ratio; coverage ratio, autonomy ratio,
fixed asset index, total profitability of the enterprise, return on equity,
profitability of products

Production capacity utilization rate; production and sales facilities;
volume and directions of investments

4. The level of organization of | The share of certified products in accordance with international
standards of the 1SO 9000 series

production

Depreciation of OPF, growth of labor productivity

Philadelphia, USA

2 Clarivate
Analytics oo



ISRA (India)  =6317 SIS(USA)  =0912 ICV (Poland) = 6.630
. ISI (Dubai, UAE) = 1.582 PUHII (Russia) = 0.126 PIF (India) =1.940

Impact Factor: g\ australia) =0564 ESJI(KZ)  =9.035  IBI (India) = 4.260
JIF = 1500  SJIF (Morocco) = 7.184  OAJI (USA) = 0.350

The quality and prices of the supplied materials. Material return,
turnover, allowing direct connections; the coefficient of uniformity of
the receipt of goods; profitability of transaction costs; profitability of
purchasing goods

5. Efficiency of MTO

6. Activity of innovation activity Annual expenditure on R&D, number of patents for inventions

The share of innovative products, the share of product exports, the
number of advanced technologies created

The volume of shipped innovative products (services), the number of
patented technologies, the number of patented technologies, the cost
of innovation, the number of acquired and transferred new

technologies, software

7. staff competitiveness

professional qualifications of workers

Personnel turnover rate, coefficient of advance of labor productivity in
relation to wages, educational level of the labor force, level of

Stage 2. Determination of the importance of

indicators in  the

overall  assessment  of presented in Table 17.

competitiveness. The significance of indicators for

assessing each factor of competitive potential are

Table 17 - Recommended system of indicators for assessing the competitiveness of an enterprise and their

significance
Enterprise
competitiveness Indicators Significance,%
factors
1 2 3
1. Competitiveness | Weighted average for the product range of competitiveness of the goods 40
of goods
2. Marketing | Exceeding the permissible level of stocks of finished goods 3
Effectiveness Market share of the enterprise 3
Sales growth rate 3
Assessment of the level of partnerships with stakeholders of the 10
enterprise
Total 19
3. Quality | Return on investment 3
management Return on Total Assets 3
Total 6
4. Financial | Coefficient of provision with own circulating assets 3
condition of the | Current liquidity ratio 3
enterprise Costs per 1 rub. products sold 3
Total 9
5.The level of | Capacity utilization rate 2
organlzz_itlon of Labor productivity 2
production Depreciation of fixed assets 2
Total 6
6. Efficiency of | Reducing the level of material consumption 3
MTO Material efficiency 3
Total 6
7. Activity  of | Share of innovative products 4
innovation activity | Cost of innovation 4
Total 8
8. Competitiveness | Coefficient of advancing labor productivity growth in relation to wage 3
of staff growth
Employee turnover rate 3
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Total 6
Total importance of competitive potential 60
Total maximum significance score 100

Stage 3. Calculation of dimensionless estimates
indicators of the competitiveness of the enterprise.

To convert the dimensional estimates of
indicators into dimensionless, it is proposed to use the
index method. Indices of dimensionless indicators are
determined by formula (2) for positive indicators that
have a positive trend - growth (for example,
profitability of sold products, labor productivity) and
according to formula (3) for negative indicators that
have a positive trend - decrease (for example,
depreciation of fixed assets, excess of balances of
finished products in the warehouse in comparison
with the norm, staff turnover rate), taken mainly from
the indicators that form the cost of production:

O = Xi/XimaXv (2

O =X""/X, ?)

where Oi is a dimensionless (index) estimate of the i-
th indicator of enterprise competitiveness,

Xi - the value of the i-th dimensional indicator
for assessing the competitiveness of the enterprise,

Ximax - the maximum value of the i-th
dimensional  indicator  for  assessing  the
competitiveness of an enterprise,

Ximin- the minimum value of the i-th
dimensional  indicator  for  assessing  the

competitiveness of the enterprise.

Stage 4. Assessment of the competitiveness of the
product. It is carried out for light industry goods
according to their demand in the domestic market.

Stage 5. Calculation of the generalizing
indicator of the competitiveness of the enterprise. It is
proposed to determine a quantitative assessment of

the competitiveness of an enterprise according to the
following formula (4).

Ky :Zai x0,, @)
i-1

where KP is an assessment of the competitiveness of
the enterprise in percent,

¢ - the significance of the i-th indicator of

competitiveness in percentage,

Oi- index (dimensionless) assessment of the i-th
indicator of competitiveness,

m - the number of indicators for assessing the
competitiveness of the enterprise.

The values of assessing the competitiveness of
an enterprise can theoretically vary from 0 to 100
(ratio 5).

Kp =0+ 100 (5)

For the qualitative characteristics of the obtained
assessments of competitiveness, a scale for assessing
the quality level is required. In economic practice,
they use the principle of constructing scales with an
equal step, progressive and regressive scales.
Progressive and regressive scales are most often used
for material incentives. We believe that the most
appropriate is a scale with an equal step, since it,
firstly, corresponds to solving a practical problem
(specification of the qualitative level of
competitiveness), and secondly, it is easy to build and
use. The scale step is defined as 100 (maximum
estimate): 4 (number of levels) = 25. A choice of
another step value is also possible, which is
determined by the goals and objectives that the
enterprise itself forms.

Table 18 - The scale for assessing the qualitative level of competitiveness of the enterprise

Percentage score Quality level
from 0 to 24.9 very low
from 25.0 to 49.9 low
from 50.0 to 74.9 middle
from 75.0 to 100 tall

The economic meaning of the obtained
generalized assessment of competitiveness is that, on
the one hand, it shows the degree of satisfaction with
the product, and on the other hand, the degree of use
of the competitive potential of the enterprise itself.

The proposed methodology for assessing and
analyzing the competitiveness of an enterprise, in

contrast to the existing ones, firstly, takes into account
the specifics of the shoe industry, secondly, reduces
the subjective factor in the assessment, and thirdly,
allows for an in-depth analysis, thanks to the proposed
directions and indicators of analysis competitiveness
of enterprises.

Dear respondent!
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What factors would you give preference to when
assessing the competitive potential of enterprises in
the regions of the Southern Federal District and the
North Caucasus Federal District, taking advantage of
the privileges - to assign them an appropriate rank
from the arithmetic series - preferable starting from 1,
and not preferable - a higher figure, ensuring that the

requirements of the arithmetic series are met, namely,
not allowing missing digits in the arithmetic series. If
you have difficulties in choosing your preferences,
you can use “linked ranks” by assigning two or more
factors to the same rank, but here, too, the
requirements of the arithmetic series must be
observed.

Table 19 - Criteria for assessing the competitiveness of light industry enterprises located in the regions of the
Southern Federal District and the North Caucasus Federal District

List of factors for assessing the competitive potential of enterprises in the regions of the | Rank
No. Southern Federal District and the North Caucasus Federal District
1 The ratio of the quality of the product and the costs of its production and marketing
2 Sales growth rate
3 Exceeding the permissible level of stocks of finished goods
4 Assessment of the level of partnerships with stakeholders of the enterprise
5 Market share of the enterprise
6 Return on investment
7 Return on Total Assets
8 Cost of innovation
9 Equity ratio
10 Capacity utilization rate
11 Labor productivity
12 Material efficiency
13 The share of certified products in accordance with international standards of the 1SO series
14 Reducing the level of material consumption
15 Share of innovative products
16 Commodity turnover allowing direct links
17 Coefficient of advancing labor productivity in relation to wage growth
18 Coefficient of uniform supply of goods to sales markets
19 Depreciation of fixed assets
20 Employee turnover rate
21 Costs per 1 ruble of products sold
22 Weighted average for the product range of competitiveness of the goods

Table 20 - The results of the questionnaire survey of bachelors, masters, teachers and specialists - university
graduates working at light industry enterprises, on the impact of competitive potential on the performance of
light industry enterprises in the Southern Federal District and the North Caucasus Federal District

Factors X1 X2 X3 X4 X5 X6 X7 X8 X9 X10 X11 X12 X13 X14 X15 X16 X17 X18 X19 X20 X21 X22
Experts

1 5 8 6 2 7 9110 4111 15| 17| 12| 14| 13 3118|191 20| 16| 12 | 20 1

2 3 2114 1|13 8 9115 5116 | 10 | 12 | 17 11 18 41 19 6110120 | 21| 11 7

3 8116 | 21 5] 2 10| 6 711117 | 12| 14 1120 311315 | 17|19 18 4 9

4 10| 13|21 ] 14 2 6| 11 4 5 7 9 19 1118 3115 16 71171 20 8| 12

5 15 2|16 |14 | 17 3 2 5 6| 13 71 10 1 8] 18] 21 9 201 19| 11 4| 12

6 1 21101 12 7113]11 3114115 8116 | 17 | 21 4 9120 | 22 5 6119 | 18

7 1211114116 | 10 9 2120 81 19 7 18 1 131 22| 15| 17 6| 21 5 3 4

8 2 119 91 12 8 3111120 4] 22 71 13 51171 21| 10| 14| 18| 16 1 6| 15

9 10 4118 3 8| 19 911412115 5 17 1112|1116 | 20| 22| 13 6 2 7

10 6 7117|118 |16 | 14 5119 | 13 8 4 9|10 11| 22 3121112 20| 15 1 2

11 10 5 4 91 3 12 | 11 8 1] 22 13| 141 16 | 17 6] 20)] 18 | 21 7119 ] 15

12 8 3 9| 13 2122|1411 ]115| 19 4| 17 616120 10| 18 | 21 | 12 1 5 7

[ ]
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13 4 1 9 6|13 | 15 3119 | 14 8118 20| 17| 21 51 16 | 10 21221 12 71 11
14 13114 | 10 3 1 2116|1151 20 51211 17 41111 19 71 18 6 | 22 91 12 8
15 71 14 3111117 | 19 4] 12 91 21 11 18 5120 | 221 15 8| 16 21 13 6| 10
16 2 3 5 6 8 4110 | 15 7111 1| 18| 16 11121 21|19 13|14 |17 ]| 22| 20 9
17 6 | 15 7 81111 10 9 11211201 16 | 17 21 12 3122119 | 13 41181 14 5
18 3 11 22 611913 |14 11| 17| 18 21211121 16 4 5110|151 20 7 8 9
19 2 3 6 7112111 |17 | 13| 18| 16 11| 20 51 14 ] 19 81 15 9110 221 21 4
20 2112 8111 1| 14 71151 10 | 17 91 16| 18 1] 20 51| 19 41 13| 22 6| 21 3
21 1114 )21 9 8115 | 16 7 5 6 4118119117110 20| 22| 11| 12| 13 2 3
22 10 1118111 5112 | 20 | 19 6| 15 7 8 2 9 4113117115116 21 31 14
23 1 2 3 4 5 6 7 8 9110 11|12 13|14 151 16| 17| 18| 19| 20| 21 | 22
24 9 11101 11 3 2113112 |15 | 19 8 71141 18] 20 41171221161 21 5 6
25 20 41111 18 5 6 2117 | 15| 16 1 81101 14 | 13 7112 22 91 21 31 19
26 3 1110 ] 14 4 5112 7119 | 17 6121 ] 13| 22 81 16 91201 18| 15 2111
27 7 2119 8 1115 6120 | 17 | 16 3 91 141 13| 18 5122|1112 21 1] 10 4
28 8 3116 9 1] 17 6 7119 | 18 2110151201 14 4122112113121 ] 11 5
29 41 11 71 10 1 9 2 17114 | 21 81 19 6| 20| 13| 22 3118 | 12| 16 5] 15
30 1 3121110 8 9 7 14 |12 | 13 | 11| 22| 15| 17 61 18| 19 | 16 51 20 2 4
31 13 4|14 | 16 3| 22 7 21 8| 17 51 15 612|111 18 | 10 91 20 1 21 19
32 9 2110 | 14 1116115119 |17 ]| 20 3 41 11|13 | 12| 18 5121 71 22 6 8
33 1 9110 12| 11 7 6 5 15| 14| 13| 17 | 16 | 18 | 19 8121 41221 20 3 2
34 12 2113|111 | 10 1 18 8 19 | 17 9 71141 20 6 3121|116 221 15 4 5
35 4 3115 5 6 7 14 | 16 81 11 112017 ] 21] 12 91 10 21221 131 18| 19
36 2 41111 12 1114119120 | 21 51 18| 17 6 22 7 81 10 3 9] 13|15 16
37 10 9117 | 11 4 5 15114 | 16 | 13 1 21191 22 31 18 6 7 811220 21
38 1 6 7 5 4113 1] 10 9 12 | 11 4 8 21141 16 4115 18| 17 | 19 31 20
39 2 5116 | 10 9115|119 | 11 8 7 1| 18 612114122 12| 17 41 20 3] 13
40 1 2115|112 |13 | 14 6 16 3 3 4 7 5 4 8 9110 11| 18 17| 20 | 19
21 1 3| 22 4 2 5 6 13 115|116 | 17 | 18 71191 20 8 9110|111 12] 21| 14
42 111810 | 17 9113 |16 | 19 6 71 15 21 14 5 4120 11 81211 12| 22 3
43 10 8 3 6 7 9 10 | 10 1 4 1 3 1 5 3 3 2 1 2 8 5 5
2 10 2 4] 10 6 7 8 2 1 9 1 1 1 4 1 1 5 1 3 5 5 4
45 11 4|18 5 1 2 3 16 | 17 | 20 61 19| 10 9115|114 21| 12| 13| 22 7 8
46 4 2121 7118 | 17 | 12 6 11 | 10 5 11 19 9 8|1 151 22|14 ]| 16| 20| 13 3
47 31111 16 8112 1 2 4 6| 19 9 51 13 9 71 19 6| 14| 18 17| 15| 10
48 7 4 | 15 5 3116 8 6 | 10 91 12 21 11 3120 19| 13| 14| 18| 17 1
49 6 5115 6| 18 7 19 3 81 19 91| 14 21131 16| 18 411012117 11 1
50 17 |1 14 | 21 1] 22 8 9 20 5 7 6] 10 121 13| 11| 15 2116 | 18| 19 3 4
51 13 1122115 91 8 |21 6 10 71121116 | 14| 17 2120118 | 19 5 4 3
52 3 112212 41 9 8 10 5] 15 613|116 |14 | 11 ] 17 ] 20 71181 19| 21 2
53 14 | 17 | 18 | 12 5 6 2 19 71 16 1111|1510 20 41 19 3 81| 13 9 1
54 8 1121 2110 4 13 | 12 5120 ] 19 6| 18 71 22 9117|116 | 15| 14 31 11
55 7 8|13 | 14 9118|1119 | 10 1 1112 | 15 21 16 | 17 2 5 4 3 5 6

.
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Table 21 - The results of processing the a priori ranking of bachelors, masters, teachers and specialists -
university graduates, on the impact of competitive potential on the performance of light industry enterprises
in the Southern Federal District and the North Caucasus Federal District

Factors | X | X [ X [ X [ X | X | X [ X[ X[ X[ X[ X | X | XX | X | X|[X|X|X|X|X]|K
Experts 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 K
1] s 8l 6] 2] 70 ol alulaels| % as]aal 3|0l a5 1|
2| 3] 2|15 |14 8] 9| 16| 5] 17 l05' 13|18 ] 1/19| 4|2 | 6 105' 21 | 22 | 12| 7 0'3
17 17 0,
3| 8|16 | 22| 5| 210| 6| 7| 11| 5|12 24| 1|21 3|13|15] 5| 20| 19| 4| 9o]s57
41114 2]15] 2| 6|12| 4| 5 75 102 | 1]19] 3]16]17 75 18| 21| 9] 13 3Oé
5| 16 Zé 17 | 15 | 18 | 4 25 6| 7]14| 8] 11| 1| 9|10 |2 |10 21| 2 |12] 5|13 2Oé
6| 1| 220 12| 71311 3|14|15] 8|16 |17 |21 4| 92| 22| 5| 6] 19] 18 s(ii
7112|1114 16| 10| 9| 2|2 | 8|19| 7|18 | 1|13 | 22| 15|17 | 6| 21| 5| 3| 4 2Oé
8| 2]10] 9f12| 8| 3|11 |2 | 4 2| 7]13| 5|17 | 21| 10| 14]18| 16| 1| 6] 15 20é
9|10 4]18| 3| 8|19| 9 14|21 |15] 5|27 | 1|12| 11| 16|20 | 22|13| 6| 2| 7 4Oé
10| 6| 71718 |16 | 14| 5|19 13| 8| 4| 9 10| 11| 22| 3] 21|12/ 20 é 1| 2 306
11 10| 5| 4] of 3|12 11| 8| 1 |22] 21314 16| 17| 6|2 ] 18| 21| 7] 19]15 3Oé
12 8| 3] 9]13| 2|2 | 14|11 | 15| 19| 4|17 | 6|16 | 20| 10| 18| 21| 12| 1| 5| 7 307'
13| 4| 1] 9] 6|13 |15 3|19 14| 8|18 20|17 | 21| 5|16 | 10| 2| 22|12| 7|11 207'
14 |13 |14 10| 3| 1| 2|16 |15 20| 5| 21|17 | 4|11 19| 7]18| 6| 22| 9| 12| 8 2Oi
15| 714 3|11 |17 |19 4|12 o 20| 1]18| 5|2 |2 |15| s8|16| 2|13 6] 10 2(2
16| 2| 3| 5] 6| 8] 4|10|15| 71118 |16| 1|12 2110132417222/ 9 3Oé
17| 615 | 7] 8|11 |10 o 1| 21|20 |16|17| 2|12 3| 22|10]13| 4a|18|14] 5 2(11'
18] 3| 1] 22| 6|19 |13 | 14|11 |17 | 18| 2| 21| 12| 16| 4| 5] 10| 15| 20| 7| 8] 9 307'
19| 2| 3] 6] 7121117 |13 18| 16| 1| 20| 5| 14| 19| 8| 15| 9| 10| 22| 21| 4 40é
20| 2|12 | 8|11 14| 7|15|10| 17| 9| 16| 18| 1| 20| 5| 19| 4| 13| 22| 6| 21| 3 20é
20| 1| 14| 2| 9] 81516 7| 5| 6| 4181027102 | 2|11]12]13] 2| 3 305;
15 15 0,
2210 1 |19|1n| 512|212 6| 5| 7| 8] 2| 9|l 4|13 18| 5] 17| 22| 3| 1454
23| 1| 2| 3| 4| 5| 6| 7| 8| 9|10 | 11| 12| 13| 14| 15| 16 | 17 | 18 | 19 | 20 | 21 | 22 30é
24| 9| 1|10 |11 ] 3] 2|13 |12 |15]| 19| 8| 7|14 |18 | 20| 4| 17| 22] 16| 21| 5| & eoé
25 20| 4|11|18| 5| 6| 2|17 |15 16| 1| 8|10 14| 13| 7|12 ] 22| 9 21| 3] 19 2Oé
26| 3| 1|10 14] 4| 5|12| 7|19 17| 6] 21| 13| 22| 8|16| 9] 20|18[15]| 2|11 605
27| 7| 2|19| 8] 1]15| 6|2 |17 16| 3| 9 14| 13| 18| 5|22 11|12 |21 10] 4 eoé
28 | 8| 3|16 | 9] 1|17 | 6| 7|19 18| 2| 10| 15| 20| 14| 4| 22| 12|13 ]| 21| 11| 5 6053
20| 41| 7]10] 1| 9of 2|17 | 14| 21| 8]19| 6|2 | 13| 22| 3]18| 12|16 5] 15 40i
30| 1| 3| 2|10 8] 9f 7 14|12 13| 11|22 15|17 | 6| 18| 19| 16| 5|2 | 2| 4 eoé
31 | 13| 4| 14|16 | 3| 22| 7|21 | 8| 17| 5]15| 6| 12| 11|18 10] 9| 20| 1| 2] 19 206
32| o 2|10]14] 1161519172 | 3| 4|11 |13|12|18| 5|20| 7] 22| 6| 8 406
33| 1| o112 1| 7| 6| 5|15 1413|1716 | 18|19 8| 20| 4| 22]2]| 3| 2 40é
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Picture. 7 -The results of the questionnaire survey of bachelors, masters, teachers and specialists - university
graduates working at light industry enterprises, on the impact of competitive potential on the performance
of light industry enterprises in the regions of the Southern Federal District and the North Caucasus Federal
District
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Picture. 8 -The results of a survey of bachelors, masters, teachers and specialists - university graduates
working at light industry enterprises, on the impact of competitive potential on the performance of a light
industry enterprise in the regions of the Southern Federal District and the North Caucasus Federal District,
without heretics, that is, the opinion of those respondents that does not agree with most of the participants

poll
Dear respondent! preferred - a higher figure, ensuring that the
What priorities would you give preference in requirements of the arithmetic series are met, namely,
assessing the high performance properties and quality not allowing missing numbers. If you have difficulties
of fur products, taking advantage of the privileges - to in choosing preferences, you can use the "linked
assign them the appropriate rank from the arithmetic ranks", but even here it is necessary to satisfy the
series - preferable starting from 1, and not non- requirements of the arithmetic series. (table 22).

Table 22 - Criteria for assessing the impact on the quality of domestic fur products, formed according to the

results of a survey of leading experts

The list of high performance indicators and quality of fur products Rank
N
1 Lightfastness to fur dyeing
2 Fur resistance to moisture
3 Dry cleaning resistance
4 Lack of color variation in the product
5 Absence of lifetime diseases and injuries, confirmation by sanitary and ecological certificates
6 Fur type
7 Resistance to low temperatures, heat-shielding properties
8 Price
9 Duration of the warranty period
10 | Weight (product weight)
11 | Wrinkle resistance of the product
12 Shine of the hairline of a fur product
13 Hairline height (length)
14 Hair density
15 Hair softness
16 | The elasticity of the hairline in a wet and hot state (ensuring the product is given the desired shape)
17 | The strength of the bond of the hairline with the skin tissue
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18 | The size of the dressed skins

19 Dry friction fastness of the hairline

20 Skin grade

21 | Compliance of fittings and other accessories in the manufacture of fur products with the
requirements that apply to them

22 | The presence of a "chip"

If the number of related ranks is 8, then in the arithmetic row from 1 to 22 places will remain 22-8 = 14, i.e.
there will be only 14 places in the new arithmetic series.

Table 23 - Results of the questionnaire survey of bachelors, masters, teachers and specialists working at light
industry enterprises, on the criteria for assessing the impact on the quality of domestic fur products

Facto
rs X X X X X X X X X X X X X X X X X X X X X X
Expe 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22
rts
1 3 2 6 7 8 4 1 2 15 18 21 11 14 16 17 12 13 19 5 19 9
1 0 0
1 3 2 1 1 1 1 6 4 7 81 20 91 10 11 12 20 13 5 14 15 20
2 6 7 8 9
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8 9 4 1 1 1 7 3 1 10 20 14 15 6 5 19 16 17 18 2 21 22
4 1] 3 2
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711 3 2 1 4 5 7
1 1 111 1 1 4 2 9 3 20 8 7 6 5 18 21 22 16 15 17 19
8| 2 3 411 0
3 2 6 7 1 1 1 5 1|11 22 4 8 17 15 14 9 19 18 21 16 20
9 0 2 3
71 1| 2] 2| 26 5| 2| 2| 12| 19| 16| 22| 17| 18| 4| 8] 21| 3| 1L | 9] 10
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1 2 9 8| 2 1 1 1 1 7 18 6 5 4 3 17 14 15 16 12 20 21
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1 9 1 1 1 1 8 112 6 7 5 4 3 2 14 15 21 18 16 17 20
12 0 1 2 3 9 2
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1 4 1 5 2 1 1 2 9 15 21 12 17 16 6 18 7 19 13 3 8 22
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1 1 1 1 2 3 1 1 1 4 19 20 22 18 5 6 7 1 9 8 10 21
15 2 5 4 3 6 1 7
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3 2 1 1 1 2 4 2 1 5 6 8 18 17 16 7 10 9 12 11 2 1
18 1 3 4 5 2 0 9
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26 5 4
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29 2
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1 9 2 1 1 1 8 1 1 3 13 18 21 19 4 5 6 14 7 15 20 22
32 0 1 6 2 7
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Table 24 - The results of processing the a priori ranking of bachelors, masters, teachers and specialists working
at light industry enterprises, on the criteria for assessing the impact on the quality of domestic fur products

Factor | X | X | X | X | X | X | X | X | X | X | X | x| x| X X | X | X | x| x|Xx]|Q
123|456 |7 |8]9 |10 |11|12]13|14|15]|16]|17 |18 | 19| 20|21 |22]C
Expert
1 2 1 1 2 1 1 1 1 1 1] 19 19 0.
1 1 3 2 6 7 8 4 0 1 5 8 2 1 4 6 7 2 3 5 5 5 9| 45
1 1 1 1 2 1 1 1 2 1 1 1 21 o
2 6 3 2 7 1 8 9 6 4 7 8 1 9 0 1 2 1 3 5 4 5 1] 33
1 1 1 1 2 1 1 2 1 1 1 1 2| o
3 8 7 6 9 5 1 6 2 0 3 1 0 7 2 1 8 9 5 4 4 3 2 | 54
N .
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Picture. 9 -The results of the questionnaire survey of bachelors, masters, teachers and specialists - university
graduates working at light industry enterprises, on the criteria for assessing the impact on the quality of
domestic fur products

Philadelphia, USA 2 '> Clarivate
AnalytiCS indexed



ISRA (India) =6.317 SIS(USA)  =00912 ICV (Poland) =6.630
. ISI (Dubai, UAE) = 1.582 PUHII (Russia) = 0.126 PIF (India) =1.940
Impact Factor: g\ australia) =0564 ESJI(KZ)  =9.035  IBI (India) = 4.260
JIF =1500  SJIF (Morocco) = 7.184  OAJI (USA)  =0.350
120
107
g7 99 __
100 TR
g2 % O
80 HHHHHHF
66
59 60 M
80 55 - I N I N N N B O
" 44 46 46 il
= 39
= 36 236 AN [ N (N AN B S i S R S i S B N O B B N N
E 40 — —
o
g
E 20 3 - HHHHAHAH A HHHHF
8
O |_||_|| T T T T T T T T T T T T T T T T T T T
6 8 7 101415 1 9 3 4 2 13 5 12 20 17 16 11 19 18 21 22
Factors

Picture. 10 -The results of the questionnaire survey of bachelors, masters, teachers and specialists -
university graduates working at light industry enterprises, on the criteria for assessing the impact on the
quality of domestic fur products without heretics, i.e. opinions of those respondents who do not agree with
the majority of survey participants

Dear respondent!

What factors would you prefer when assessing
the competitive potential of enterprises in the regions
of the Southern Federal District and the North
Caucasus Federal District through the eyes of
children, taking advantage of the privileges - to assign
them the appropriate rank from the arithmetic series -
preferable starting from 1, and not preferable - a

higher figure, ensuring that the requirements of the
arithmetic series are met, namely without skipping
digits in the arithmetic series. If you have difficulties
in choosing your preferences, you can use “linked
ranks” by assigning two or more factors to the same
rank, but here, too, the requirements of the arithmetic
series must be observed.

Table 25 - Criteria for assessing the competitiveness and relevance of children's shoes through the eyes of the

child

List of factors for assessing the competitive potential of enterprises in the regions of the Southern | Rank
No: Federal District and the North Caucasus Federal District
1 Toe shape
2 Quality of children's shoes
3 The flexibility of children's shoes
4 Price of children's shoes
5 Comfort
6 Service level for parents and children in shops and shopping centers
7 Color
8 Warranty period for children's shoes
9 The height of the heel is up to 40 mm
10 The height of the heel of the shoe is over 40 mm
11 Weight
12 Repairability of children's shoes, its expediency
13 Materials for the bottom of shoes
14 Upper materials
15 The place of sale of shoes for children is the interior of a store or a shopping center
16 What types of children's shoes are preferred: winter
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17 Autumn
18 Spring
19 Summer
20 Bottom fastening strength
21 Variety of assortment of shoes for children in shops and shopping centers
22 Compliance with the direction of fashion

Table 26 - The results of the questionnaire survey of children on their assessment of their competitive

potential on the criteria for ensuring competitiveness and the demand for children’s shoes made for them
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ol 2| 2| 2| 3 2] 2| 2| 2| 0o 8 7| 2| 18 20| 4| 7| 26| 22| 5] 6
24 o] 1 3] 2] 5

2 4| 2| 56| 2] | 2| 6] v 8| 0| a| B 7 222 9] 2z 3[ 10
5| o 1] 8 7| s

3 2| 2| 2| 4 5] 2| 7] 2| 7| 6| 2t 8 22| 8 6] 920 8| 5] 2| ¢
26 o] 4 2 9

72 [ 8| c| | 6] 2| 2| 6] 3| of| a| 3| 18| 5| 22 12| 12| 21| 10 2
27 9 5 ol 7
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ISRA (Indiay  =6317  SIS(USA)  =0912 ICV (Poland) = 6.630
Impact Factor: Ic;s |IF(I(DAUBsatIr'aL|JiaA)E): ol E?gj E?J'TL(IK(SUSS'@ :%%)ég Téf(ﬁmg = 411328
JIF = 1500  SJIF (Morocco) = 7.184  OAJI (USA) = 0.350

8 3 1 9 1 1 6 7 1 18 2 10 15 20 14 4 22 12 | 13 21 ] 11 5
28 6 7 9

4 1 7 1 119 2 1 1 21 8 19 6 20 13 22 3 18 12 16 5 15
29 1 0 7 4

1 3 2 1 819 7 1 1 13 11 22 15 17 6 18 19 16 5 20 2 4
30 1 0 4 2

14| 2] 2t 3zl 71218 | 55| 6] 12 12| 8| 0| 9] 20 2| 2] 1
31 3 4 6 2 1

9 2 1 1 1 1 1 1 1 20 3 4 11 13 12 18 5 21 7 22 6 8
32 0 4 6 5 9 7

1 9 1 1 117 6 5 1 14 13 17 16 18 19 8 21 4 22 20 3 2
33 0 2 1 5

1 2 1 1 1 1 1 8 1 17 9 7 14 20 6 3 21 16 22 15 4 5
34 2 3 1 0 8 9

4 3 1 5 6| 7 1 1 8 11 1 20 17 21 12 9 10 2 22 13 18 19
35 5 4 6

2 4 1 1 1 1 1 2 2 5 18 17 6 22 7 8 10 3 9 13 15 16
36 1 2 4 9 0 1

1 9 1 1 415 1 1 1 13 1 2 19 22 3 18 6 7 8 12 20 21
37 0 7 1 5 4 6

1 6 7 5 4 1 1 9 1 11 4 8 2 14 16 4 15 18 17 19 3 20
38 3 0 2

2 5 1 1 911 1 1 8 7 1 18 6 21 14 22| 12| 17 41 20 3] 13
39 6 0 5 9 1

1 2 1 1 1 1 6 1 3 3 4 7 5 4 8 8 10 11 18 17 20 19
40 5 2 3] 4 6

1 3 2 4 215 6 1 1 16 17 18 7 19 20 8 9 10 11 12 21 14
41 2 3 5

1 1 1 1 9 1 1 1 6 7 15 2 14 5 4 20 11 8 21 12 22 3
42 8 0 7 3 6 9

1 8 3 6 719 1 1 1 4 1 3 1 5 3 3 2 1 2 8 5 5
43 0 0 0

1 2 4 1 617 8 2 1 9 1 1 1 4 1 1 5 1 3 5 5 4
44 0 0

1 4 1 5 1] 2 3 1 1 20 6 19 10 9 15 14 21 12 13 22 7 8
45 1 8 6 7

4 2 2 7 1 1 1 6 1 10 5 1 19 9 8 15 22 14 16 20 13 3
46 1 817 2 1

3 1 1 8 1 1 2 4 6 19 9 5 13 9 7 19 6 14 18 17 15 10
47 1 6 2

7 4 1 5 3 1 8 8 6 10 9 12 2 11 3 20 19 13 14 18 17 1
48 5 6

6 5 1 6 117 1 3 8 19 9 14 2 13 16 18 4 10 12 17 11 1
49 5 8 9

1 1 2 1 21 8 9 2 5 7 6 10 12 13 11 15 2 16 18 19 3 4
50 7 4 1 2 0

1 1 2 1 1 2 6 1 7 12 11 16 14 17 2 20 18 19 5 4 3
51 3 2 5 9 1 0

3 1 2 1 41 9 8 1 5 15 6 13 16 14 11 17 20 7 18 19 21 2
52 2 2 0

1 1 1 1 516 2 1 7 16 1 11 15 10 20 4 19 3 8 13 9 1
53 4 7 8 2 9

8 1 2 2 1] 4 1 1 5 20 19 6 18 7 22 9 17 16 15 14 3 11
54 1 0 3 2

7 8 1 1 9 1 1 1 1 1 1 12 15 2 16 17 2 5 4 3 5 6
55 3 4 8 1 9 0

Table 27 - The results of processing the a priori ranking of children-respondents according to their

assessment of their competitive potential on the criteria for ensuring competitiveness and the demand for
children’s shoes made for them

Facto
r| X X | X X | X | X | X X | X X X | X | X X | X | X | X | X X X | X | X 1|1Q
Exper | 1 2 |3 4 5 6 7 8 9 |10 |11 |12 |13 |14 |15 |16 |17 |18 |19 |20 |21 |22 | C
t
1 12 1 21 1112 ] 21 0,
1 5 8 6 2 7 9110 4111 6118 5115 4 3119|120 5 71 51 5 1133
10 1 10 2 0,
2 3 2115 | 14 8 9 |16 51|17 5113 | 18 1 9 4 |20 6| ,5 112212 7| 44
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ISRA (India) =6.317  SIS(USA)  =0.912 ICV (Poland) = 6.630

) ISI (Dubai, UAE) = 1.582 PUHII (Russia) = 0.126 PIF (India =1.940

Impact Factor: GIF((AustraIia) ):0564 ESJIl(lK(Z) ):9035 IBI ((India)) = 4.260

JIF =1.500  SJIF (Morocco) =7.184  OAJI (USA)  =0.350

17 2 17 2 0,

3 8|16 | 22 5 2|10 6 7111 5112 | 14 1 1 3113 |15 5 0] 19 4 9 | 57

7, 1 7, 1 0,

4|11 |14 |22 | 15 2 6 | 12 4 5 5110 | 20 1 9 3|16 | 17 5 8 | 21 91|13 | 35

2, 1 2, 1 2 0,

51 16 5|17 | 15 8 4 5 6 7 4 8 | 11 1 9119 |22 |10 | 21 0| 12 513 | 28

1 2 0,

6 1 2|10 | 12 7113 |11 3| 14 5 8| 16 | 17 1 4 9| 20 | 22 5 6 |19 | 18 | 34

1 1 1 2 0,

7112|111 |14 | 16 0 9 2120 8 9 7|18 1 3122 |15 | 17 6 1 5 3 4129

2 1 1 0,

8 2| 19 9| 12 8 3111 | 20 4 2 7| 13 5 7121 |10 | 14 | 18 6 1 6 | 15 | 26

1 1 1 0,

9| 10 4|18 3 8 | 19 9|14 | 21 5 5| 17 1 2111 |16 | 20 | 22 3 6 2 7| 49

1 1 2 1 0,

10 6 7|17 | 18 6 | 14 5119 | 13 8 4 9| 10 11|22 3121 | 12 0 5 1 2] 30

2 1 2 0,

11 | 10 5 4 9 3112 | 11 8 1 2 2|13 | 14 6 | 17 6 | 20 | 18 1 7119 | 15| 33

1 1 1 0,

12 8 3 9| 13 2122114 |11 | 15 9 4 | 17 6 6|20 |10 | 18 | 21 2 1 5 7| 37

1 2 2 0,

13 4 1 9 6 3|15 3119 | 14 8| 18 | 20 | 17 1 516 | 10 2 2| 12 7|11 | 27

1 2 0,

14 | 13 | 14 | 10 3 1 2116 | 15| 20 5121 | 17 4 1|19 7|18 6 2 9112 8 | 21

1 2 2 0,

15 71 14 3|11 7|19 4 | 12 9 1 1|18 5 0|22 ]| 15 8 | 16 2|13 6 | 10 | 24

1 1 1 0,

16 2 3 5 6 8 4 110 | 15 7 1|18 | 16 1 2121 |19 |13 | 14 7122 | 20 9| 39

1 2 1 0,

17 6 | 15 7 8 11| 10 9 11|21 0| 16 | 17 2 2 312219 | 13 4 |18 | 14 5| 24

1 1 1 2 0,

18 3 1|22 6 9|13 |14 |11 | 17 8 212112 6 4 5110 | 15 0 7 8 9 | 37

1 1 1 1 0,

19 2 3 6 7 2111 |17 | 13 | 18 6 1120 5 4 |19 8 | 15 9 0|22 |21 4 | 43

1 2 2 0,

20 2| 12 8 | 11 4 7|15 | 10 | 17 9| 16 | 18 1 0 5|19 4| 13 2 6 | 21 3| 23

1 1 0,

21 114 | 21 9 8|15 | 16 7 5 6 4|18 | 19 7110 | 20 | 22 | 11 2| 13 2 3] 35

15 15 1 0,

22 | 10 1119 | 11 5112 | 21| 20 6 5 7 8 2 9 4 | 13 | 18 5 7| 22 3|14 | 54

1 1 1 0,

23 1 2 3 4 5 6 7 8 9 0|11 | 12 | 13 4 |15 | 16 | 17 | 18 91|20 |21 |22 | 38

1 1 1 0.

24 9 1] 10| 11 3 2 |13 |12 | 15 9 8 7| 14 8 | 20 4 | 17 | 22 6 | 21 5 6 | 69

1 1 0,

25 | 20 4|11 | 18 5 6 2|17 | 15 6 1 8 | 10 4| 13 7112 | 22 9|21 3119 | 28

1 2 1 0,

26 3 1110 | 14 4 51| 12 7|19 7 6 | 21 | 13 2 8 | 16 91| 20 8 | 15 2|11 | 69

1 1 1 0,

27 7 2|19 8 11|15 6 | 20 | 17 6 3 9| 14 3|18 5122 | 11 2121 |10 4 | 69

1 2 1 0,

28 8 3|16 9 1|17 6 7119 8 2|10 | 15 0| 14 4 |22 | 12 312111 5| 69

2 2 1 0,

29 4 |11 7| 10 1 9 2|17 | 14 1 8 | 19 6 0| 13 | 22 3|18 2| 16 515 | 41

1 1 0,

30 1 3121 |10 8 9 7114 | 12 3111|2215 7 6|18 | 19 | 16 51| 20 2 4 | 63

1 1 2 0,

31 | 13 4|14 | 16 3| 22 7|21 8 7 5| 15 6 2|11 | 18 | 10 9 0 1 2119 | 26

2 1 0,

32 9 2|10 | 14 1|16 | 15 | 19 | 17 0 3 4 111 3|12 | 18 51|21 7| 22 6 8 | 46

1 1 1 2 0,

33 1 91|10 | 12 1 7 6 51| 15 4113 |17 | 16 8 | 19 8 | 21 4 2|20 3 2 | 42

1 1 2 2 0,

34 | 12 2113 | 11 0 1|18 8 | 19 7 9 7| 14 0 6 3|21 16 2|15 4 5| 69

1 2 2 0,

35 4 3|15 5 6 7|14 | 16 8 1 11|20 | 17 11|12 9| 10 2 2113 |18 | 19 | 36

2 0,

36 2 4|11 | 12 1|14 |19 |20 | 21 5| 18 | 17 6 2 7 8 | 10 3 9|13 |15 | 16 | 23

1 2 0,

37 | 10 91|17 | 11 4 5|15 | 14 | 16 3 1 2|19 2 3|18 6 7 8|12 |20 |21 | 20

1 1 1 0,

38 1 8 9 7 511512 |11 | 14 3 5110 2 6 | 18 5117 | 20 9] 21 3|22 | 48
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ISRA (India) =6.317 SIS (USA) =0.912 ICV (Poland) =6.630
. ISI (Dubai, UAE) = 1.582 PUHII (Russia) = 0.126 PIF (India =1.940
Impact Factor: ( AB) - ( )= (India) _
GIF (Australia) =0.564 ESJI (KZ) =9.035 IBI (India) =4.260
JIF = 1.500 SJIF (Morocco) = 7.184 OAJl (USA) =0.350
2 0,
39 2 5116 10| 91519 |11 8 7 1118 6 1114221217 | 4|20 3113 |45
1 3, ] 3, | 5 5, 2 22 0,
40 1 2117 | 14 5116 8 | 18 5 5 5 9 7 5110 11|12 ] 13 019 21 | 25
1 1 1 21 0,
41 1 3|22 4 2 5 6 |13 |15 6 | 17 | 18 7 9120 8 9|10 1|12 14 | 40
2 22 0,
42 1|18 | 10 | 17 9113 |16 | 19 6 7|15 2|14 5 4 120 | 11 8 1|12 31|20
17 | 8, 1 2, 1| 2 8, 2, 11 8, 8, 5, 2, 5 | 17 0,
43 121 5 5115 6119 21|21 5 1 5 5 5 3 5 5 5 5 5 5 11311317
21 | 8§, 21 1 8, 2 1 1 0,
44 5 51|12 5 7118 |19 5 4 0 4 4 4 2 4 4115 4 01515 |12 | 19
2 1
45 | 11 4 |18 5 1 2 3116 | 17 0 6 |19 | 10 9115 |14 |21 ] 12 3| 22 7 8
1 1 1 0,
46 4 2|21 7 8|17 | 12 6 | 11 0 5 1119 9 8|15 |22 | 14 6 | 20 | 13 3] 32
1 6, | 21 | 10 10 21 | 6, 2 0,
47 3113 |18 9 4 1 2 4 5 51 .5 5115 5 8 5 5116 0119|1712 27
3, 9, | 9 1 1] 3 1 0,
48 8 51|17 6 5118 5 5 7 2111 ] 14 2 3 5122|2115 6|20 |19 1|51
6, 6, | 19 21 21 1 19 1 0,
49 5 51|16 5 5 8 5 3 9 5110 | 15 2 4 | 17 5 4 111 3118 | 12 1|32
2 1 1 0,
50 | 17 | 14 | 21 1 2 8 9120 5 7 6|10 | 12 311115 2116 8 | 19 3 4121
1 1 0,
51 | 13 1122115 9 8 |21 6 | 10 7112111116 4 |17 2120 18 9 5 4 3130
1 1 1 0,
52 3 112212 4 9 8 |10 5 5 6 | 13 | 16 4 111 |17 | 20 7 8119 |21 2 | 60
20 1] 1, 1 20 1|0
53115 |18 | 19 | 13 6 7 3 5 8 7 5112 | 16 1|22 5 5 4 9114 | 10 51| 22
1 2 1 0,
54 8 1121 2|1 0] 4113|1712 5 0] 19 6 | 18 7122 9117 ] 16 5|14 311131
1 1, 1, 3, 3, 7, 7, 0,
55 110 | 11 | 16 | 17 2121 1142213 5 5115 |18 5119 |20 5 5 6 5 5 9| 18
36 | 76 60 67 | 63 44 51 81 71 72 | 81 51
Rank 39 8, 5, 55 | 45 58 0, 9, 4, 7 0, 73 6, 5, 67 5 77 3, 9, 81 56 6,
sums 3 5 5 9 5 3 5 5 5 2 5 2 5 5 0 5 8 5 5 4 3 5
No
heretics 10 10
. 47 12 | 76 44 | 16 | 37 | 46 63 | 87 | 90 | 28 | 52 | 67 80 | 73 30 | 3 73 176 | 0 37 28
Coef. 0,
concord 16 0,
. 69
!Dsearson 18
criterio 3, 6,
n. 2 55
900
814 815,3819.%
300 7655772 7118 — — M
15823572 = M [
6706795 —~ M P L L L L L L
o 5005 T T1
@ 600 5595 533 HHHHHHHHHH - F
= 5165165 M M
= 400%685333_7777777777777777777,
3 —
wn
IGO0 I 1B I e B I o e e e e O o e Y e e O e ) e e 8 o e B
20 HH HHHHHHHH A A A
w HHHHHHHHHHHHHHHHEHHEHHT
O T T T T T T T T T T T T T T T T T T T T T
2 1M 51322 4216 7 915 8 1618 12 3 10 17 20 14 19

Factors

Figure 11 - - The results of processing the a priori ranking of children-respondents according to their
assessment of their competitive potential on the criteria for ensuring competitiveness and the demand for
children's shoes made for them
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ISRA (Indiay  =6317  SIS(USA)  =0912  ICV (Poland)  =6.630
. ISI (Dubai, UAE) = 1.582 PUHII (Russia) = 0.126 PIF (India) =1.940
Impact Factor: g\ australia) =0564 ESJI(KZ)  =9.035  IBI (India) = 4.260
JIF = 1500 SJIF (Morocco) =7.184  OAJI (USA) = 0.350
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Factors

Figure 12 - - The results of processing the a priori ranking of children-respondents according to their
assessment of their competitive potential on the criteria for ensuring competitiveness and the demand for
children's shoes made for them without heretics, i.e. without those respondents whose opinion does not
coincide with the majority of survey participants

Dear respondent!

What factors would you, as a buyer, give
preference to when assessing the competitive potential
of enterprises in the regions of the Southern Federal
District and the North Caucasus Federal District that
produce footwear for children, taking advantage of the
privileges - to assign them an appropriate rank from
the arithmetic series - preferable starting from 1, and

not preferable - a higher figure, ensuring the
fulfillment requirements of the arithmetic series,
namely, avoiding missing numbers in the arithmetic
series. If you have difficulties in choosing your
preferences, you can use “linked ranks” by assigning
two or more factors to the same rank, but here, too, the
requirements of the arithmetic series must be
observed.

Table 29 - Criteria for assessing the competitiveness and relevance of children’s shoes through the eyes of
ordinary buyers

List of factors for assessing the competitive potential of enterprises in the regions of the | Rank
No. Southern Federal District and the North Caucasus Federal District
1 Weight
2 Color
3 Quality of children's shoes
4 Functionality of children's shoes
5 Characteristics of materials for the upper shoes
6 Compliance with the direction of fashion
7 Price
8 Characteristics of materials for the bottom of shoes
9 Comfort
10 The height of the heel of the shoe - up to 40 mm
11 The height of the heel of the shoe is over 40 mm
12 Maintainability
13 Warranty period for children's shoes
14 What types of children's shoes are preferred: winter
15 Autumn
16 Spring
17 Summer
18 Bottom fastening strength
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Impact Factor:

ISRA (India) =6.317
ISI (Dubai, UAE) = 1.582
GIF (Australia) =0.564
JIF 1.500

SIS (USA) =0.912
PUHII (Russia) = 0.126
ESJI (KZ) =9.035

SJIF (Morocco) = 7.184

ICV (Poland) = 6.630
PIF (India) =1.940
IBI (India) = 4.260
OAJI (USA)  =0.350

Table 30 - The results of a survey of random buyers according to their assessment of the competitive
potential of the criteria for ensuring the competitiveness and demand for manufactured children's shoes

Factors X1 X2 X3 X4 X5 X6 X7 X8 X9 X10 | X11 | X12 | X13 | X14 | X15 | X16 | X17 | X18
Experts
1 13 11 9 1 2 6 3 5 7 4 12 14 8 17 15 18 16 10
2 4 18 5 17 1 16 3 13 2 12 11 15 14 8 7 9 10 6
3 3 2 4 9 10 1 5 6 8 11 17 12 7 13 16 15 14 18
4 8 13 4 3 9 1 10 12 2 5 14 6 7 15 16 17 18 11
5 4 3 5 7 2 1 6 12 8 9 10 13 15 14 18 17 16 11
6 5 13 1 3 4 2 11 12 6 7 18 9 8 14 15 16 17 10
7 1 9 4 3 8 10 5 6 2 11 13 12 15 14 16 18 17 7
8 11 12 3 2 9 10 4 5 1 13 15 6 7 14 16 17 18 8
9 18 17 1 2 5 3 4 6 7 10 11 8 12 16 14 13 15 9
10 4 3 16 5 7 1 2 8 9 10 11 12 14 13 18 17 6 15
11 11 4 3 10 12 13 2 1 9 8 15 14 17 16 6 5 7 18
12 5 11 1 4 9 10 3 7 2 12 13 6 14 8 16 17 18 15
13 2 4 1 5 7 3 8 11 6 12 9 10 13 15 14 17 16 18
14 6 9 8 2 3 5 7 11 4 10 13 1 12 14 16 17 15 18
15 3 2 4 5 7 9 11 10 12 6 13 1 14 8 15 16 18 17
16 4 11 3 10 16 1 9 15 2 17 5 14 18 7 6 12 13 8
17 5 13 1 6 11 2 3 12 4 18 9 10 16 15 7 14 17 8
18 6 7 8 11 12 5 2 13 1 14 4 17 18 9 3 15 16 10
19 10 9 5 4 8 1 7 11 3 14 6 17 18 13 2 15 16 12
20 15 14 6 5 3 1 7 4 2 8 13 16 17 10 9 11 18 12
21 10 15 1 2 5 6 8 16 3 4 17 18 12 9 7 14 13 11
29 7 12 2 6 4 1 11 5 3 18 8 13 17 10 9 14 15 16
23 7 10 2 6 4 3 9 5 1 11 14 15 18 12 13 16 17 8
24 7 9 6 8 10 1 2 11 3 12 13 17 18 5 4 14 15 16
25 5 13 6 12 4 2 1 11 3 10 18 14 17 8 15 16 9 7
2% 5 3 4 11 13 1 2 12 6 15 7 14 18 10 8 9 17 16
27 8 16 2 3 5 7 1 6 4 10 17 9 18 11 14 13 15 12
28 13 6 1 5 17 2 3 14 4 15 18 7 16 9 8 11 10 12
29 8 17 1 5 9 3 2 7 4 10 18 6 12 14 13 15 16 11
30 5 13 2 10 9 3 4 12 1 11 8 17 18 7 6 14 15 16
31 6 9 8 2 3 5 7 11 4 10 13 1 12 14 16 17 15 18
32 2 4 1 5 7 3 8 11 6 12 9 10 13 15 14 17 16 18
33 11 4 3 10 12 13 2 1 9 8 15 14 17 16 6 5 7 18
34 18 17 1 2 5 3 4 6 7 10 11 8 12 16 14 13 15 9
35 1 9 4 3 8 10 5 6 2 11 13 12 15 14 16 18 17 7
36 4 3 5 7 2 1 6 12 8 9 10 13 15 14 18 17 16 11
37 8 13 4 3 9 1 10 12 2 5 14 6 7 15 16 17 18 11
38 13 11 9 1 2 6 3 5 7 4 12 14 8 17 15 18 16 10
39 4 18 5 17 1 16 3 13 2 12 11 15 14 8 7 9 10 6
40 5 13 2 10 9 3 4 12 1 11 8 17 18 7 6 14 15 16
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ISRA (Indiay  =6317  SIS(USA)  =0912 ICV (Poland) = 6.630
Impact Factor: IGS |IF(I(DAu52tIr'aL|JiaA)E) - 0155&?5 EgJP:l(lK(g)USSIa) ;%%)ég IIDElilF((IIr:]c(ij iI:)) - 411:328
JIF = 1500  SJIF (Morocco) = 7.184  OAJI (USA) = 0.350
M 13 6 1 5 17 2 3 14 4 15 7 16 9 8 11 10 12 18
2 8 16 2 3 5 7 1 6 4 10 17 9 18 11 14 13 15 12
43 5 3 4 11 13 1 2 12 6 15 7 14 18 10 8 9 17 16
24 5 13 6 12 4 2 1 11 3 10 18 14 17 8 15 16 9 7
45 7 9 6 8 10 1 2 11 3 12 13 17 18 5 4 14 15 16
6 7 10 2 6 4 3 9 5 1 11 14 15 18 12 13 16 17 8
47 7 12 2 6 4 1 11 5 3 18 8 13 17 10 9 14 15 16
48 10 15 1 2 5 6 8 16 3 4 17 18 12 9 7 14 13 11
49 15 14 6 5 3 1 7 4 2 8 13 16 17 10 9 11 18 12
50 10 9 5 4 8 1 7 11 3 14 6 17 18 13 2 15 16 12
51 6 7 8 11 12 5 2 13 1 14 4 17 18 9 3 15 16 10
59 5 13 1 6 11 2 3 12 4 18 9 10 16 15 7 14 17 8
53 4 11 3 10 16 1 9 15 2 17 5 14 18 7 6 12 13 8

Table 31 - The results of processing the a priori ranking of random buyers according to their assessment of
the competitive potential on the criteria for ensuring the competitiveness and demand for shoes made by

children

0,6
1]13] 11| 9 1| 2| 6] 3| 5| 7| 4] 12| 14| 8] 17| 15| 18| 16| 10| 0O
2| 4| 18| 5| 17| 1|16| 3| 13| 2| 12| 11| 15| 14| 8| 7| 9| 10| 6 o,g
3] 3 2| 4 9|10 1| 5| 6| 8] 11| 17| 12| 7| 13| 16| 15| 14| 18 0'3
4| 8| 13| 4 3] 9] 110 12| 2| 5| 14| 6| 7| 15] 16| 17| 18] 11 O'?t
5| 4 3| 5 7] 2] 1| 6| 12| 8| 9| 10| 13| 15| 14| 18| 17| 16| 11 o,g
6| 5| 13| 1 3| 4| 2| 11|12 6| 7| 18| 9| 8| 14| 15| 16| 17| 10 o,g
71 1 9| 4 3] 8] 10| 5| 6| 2| 11| 13| 12| 15| 14| 16| 18| 17| 7 OZ
8|l 11| 12| 3 2| 9]10| 4| 5| 1| 13| 15| 6| 7| 14| 16| 17| 18] 8 o,g
9 18| 17| 1 2| 5] 3| 4| 6| 7| 10| 11| 8| 12| 16| 14| 13| 15| 9 O'fl3
10| 4 3| 16 5| 7| 1| 2| 8| 9] 10| 12| 12| 14| 13| 18| 17| 6| 15 0'?1
1 | 11 4| 3| 10| 12| 13| 2| 1| 9| 8| 15| 14| 17| 16| 6| 5| 7] 18 o,g
12| 5] 11| 1 4| 9|10 3| 7| 2| 12| 13| 6| 14| 8| 16| 17| 18| 15 O';
13] 2 4] 1 5| 7| 3| 8| 11| 6] 12| 9| 10| 13| 15| 14| 17| 16| 18 o,g
14| 6 9| 8 2| 3| 5| 7| 11| 4] 10| 13| 1| 12| 14| 16| 17| 15| 18 o,g
5] 3 2| 4 5] 7] 91|10 12| 6| 13| 1| 14| 8] 15| 16| 18| 17 o,g
16| 4| 11| 3| 10|/16| 1| 9| 15| 2| 17| 5| 14| 18] 7| 6| 12| 13| 8 0,2
17| 5] 13| 1 6| 11| 2| 3| 12| 4] 18| 9| 10| 16| 15| 7| 14| 17| 8 O'?t
18| 6 7] 8] 1|12 5| 2| 13| 1| 14| 4| 17| 18| 9| 3] 15| 16| 10 O'?
19 | 10 9| 5 4| 8| 1| 7| 11| 3| 14| 6| 17| 18| 13| 2] 15| 16| 12 O'?
20| 15| 14| 6 5| 3] 1| 7| 4| 2| 8| 13] 16| 17| 10] 9| 11| 18] 12 0é7
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ISRA (India)  =6.317  SIS(USA)  =0.912 ICV (Poland) = 6.630
Impact Factor: :38 |IF(I(DAu52tIr'aL|JiaA)E) - 015525 Englll(lK(;z)uss'a) ;%'.(1322 TEIle((llr?c? iI;)) - 411:328
JIF =1.500  SJIF (Morocco) =7.184  OAJI (USA)  =0.350
0,6
21 | 10 15 1 2 5 6 8 | 16 3 4 17 18 12 9 7 14 13 11 5
22 7 12 2 6 4 1] 11 5 3 18 8 13 17 10 9 14 15 16 Oés
23 7 10 2 6 4 3 9 5 1 11 14 15 18 12 13 16 17 8 oig
24 7 9 6 8 | 10 1 2| 11 3 12 13 17 18 5 4 14 15 16 O’?
25 5 13 6 12 4 2 1] 11 3 10 18 14 17 8 15 16 9 7 ng
26 5 3 4 11 | 13 1 2| 12 6 15 7 14 18 10 8 9 17 16 O’S
27 8 16 2 3 5 7 1 6 4 10 17 9 18 11 14 13 15 12 ng
28 13 6 1 51| 17 2 3| 14 4 15 18 7 16 9 8 11 10 12 O'Z
29 8 17 1 5 9 3 2 7 4 10 18 6 12 14 13 15 16 11 OV;
30 5 13 2 10 9 3 4 | 12 1 11 8 17 18 7 6 14 15 16 0’?
31 6 9 8 2 3 5 7] 11 4 10 13 1 12 14 16 17 15 18 O’S
32 2 4 1 5 7 3 8 | 11 6 12 9 10 13 15 14 17 16 18 O'g
33 11 4 3 10 | 12 | 13 2 1 9 8 15 14 17 16 6 5 7 18 0'191
34 | 18 17 1 2 5 3 4 6 7 10 11 8 12 16 14 13 15 9 O’?
35 1 9 4 3 8 | 10 5 6 2 11 13 12 15 14 16 18 17 7 ng
36 4 3 5 7 2 1 6 | 12 8 9 10 13 15 14 18 17 16 11 0'673
37 8 13 4 3 9 1| 10| 12 2 5 14 6 7 15 16 17 18 11 ng
38 13 11 9 1 2 6 3 5 7 4 12 14 8 17 15 18 16 10 ng
39 4 18 5 17 1| 16 3| 13 2 12 11 15 14 8 7 9 10 6 ng
40 5 13 2 10 9 3 41 12 1 11 8 17 18 7 6 14 15 16 O'?
41 13 6 1 51 17 2 3| 14 4 15 7 16 9 8 11 10 12 18 ng
42 8 16 2 3 5 7 1 6 4 10 17 9 18 11 14 13 15 12 Oyé?l
43 5 3 4 11 | 13 1 2| 12 6 15 7 14 18 10 8 9 17 16 O'Z
44 5 13 6 12 4 2 1] 11 3 10 18 14 17 8 15 16 9 7 ng
45 7 9 6 8| 10 1 2| 11 3 12 13 17 18 5 4 14 15 16 0’?
46 7 10 2 6 4 3 9 5 1 11 14 15 18 12 13 16 17 8 O",?)
a7 7 12 2 6 4 1] 11 5 3 18 8 13 17 10 9 14 15 16 0'2
48 10 15 1 2 5 6 8 | 16 3 4 17 18 12 9 7 14 13 11 ng
49 15 14 6 5 3 1 7 4 2 8 13 16 17 10 9 11 18 12 O’;
50 | 10 9 5 4 8 1 7| 11 3 14 6 17 18 13 2 15 16 12 0’?
51 6 7 8 11 | 12 5 2| 13 1 14 4 17 18 9 3 15 16 10 O'?
52 5 13 1 6 | 11 2 3| 12 4 18 9 10 16 15 7 14 17 8 ng
53 4 11 3 10 | 16 1 9| 15 2 17 5 14 18 7 6 12 13 8 ng
38 20 39| 22| 27| 50 | 21 58 62 64 7 61 57 75 78 64
Rank sums 7 538 8 | 331 5 4 2 3 6 5 4 3 3 1 8 0 1 4
Sum of
ranks
without
heretics 34 53 | 21 40 | 46 9] 16| 57 | 11 60 48 85 90 37 22 71 76 76 ,
.
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Figure 13 - The results of processing a priori ranking of random buyers according to their assessment of the
competitive potential of the criteria for ensuring competitiveness and the demand for shoes made by children
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Figure 14 - The results of processing a priori ranking of random buyers according to their assessment of the
competitive potential on the criteria for ensuring the competitiveness and demand for shoes made by a child
without heretics, i.e. without those respondents whose opinion does not coincide with the majority of survey
participants

Table 32 - Assessment of the competence of buyers about the demand for the assortment of footwear for
children
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0.350
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ISRA (India)  =6317 SIS(USA)  =0912 ICV (Poland)  =6.630
Impact Factor: 138 |IF(I(DAUBsatIr'aL|JiaA)E) - 0l '5525 Egjlu(lrg)uss'a) = % %)ég rElalF((llr?c? iI;)) = 1'228
JIF = 1500  SJIF (Morocco) = 7.184  OAJI (USA) = 0.350
3 5 7 2 1 6 1 9 1 1 1 1 1 1 1 1
2 0 3 5 4 8 7 6 1 0,72
1 4 3 9 1 1 1 5 1 6 7 1 1 1 1 1
3 0 2 4 5 6 7 8 1 0,64
1 9 1 2 6 3 5 4 1 1 8 1 1 1 1 1
1 2 4 7 5 8 6 0 0,62
1 5 1 1 1 3 1 1 1 1 1 8 7 9 1 6
8 7 6 3 2 1 5 4 0 0,68
1 2 1 9 3 4 1 1 8 1 1 7 6 1 1 1
3 0 2 1 7 8 4 5 6 0,96
6 1 5 1 2 3 1 1 7 1 9 8 1 1 1 1
7 4 5 6 1 0 2 8 0,81
1 2 3 5 7 1 6 1 1 9 1 1 1 1 1 1
6 0 7 8 1 4 3 5 2 0,79
3 4 1 1 1 2 1 1 7 1 1 1 8 9 1 1
1 3 2 5 4 8 0 7 6 0,89
1 6 1 4 2 1 1 1 1 1 1 8 1 1 9 7
3 2 1 0 8 4 7 5 6 0,81
9 6 8 1 1 2 1 1 1 1 1 5 4 1 1 1
0 1 2 [3 |7 |s 4 |5 |6 -
1 2 6 4 3 9 5 1 1 1 1 1 1 1 1 8
0 1 4 5 8 2 3 6 7 0,82
1 2 6 4 1 1 5 1 8 1 1 1 9 1 1 1
2 1 8 3 7 0 4 5 6 0,84
1 1 2 5 6 8 1 4 1 1 1 9 7 1 1 1
5 6 7 8 2 4 3 1 0,81
1 6 5 3 1 7 4 8 1 1 1 1 9 1 1 1
4 3 6 7 0 1 8 2 0,83
9 5 4 8 1 7 1 1 6 1 1 1 2 1 1 1
1 4 7 8 3 5 6 2 0,90
7 8 1 1 5 2 1 1 4 1 1 9 3 1 1 1
1 2 3 4 7 8 5 6 0 0,91
1 1 6 1 2 3 1 1 9 1 1 1 7 1 1 8
3 1 2 8 0 6 5 4 7 0,82
1 3 1 1 1 9 1 1 5 1 1 7 6 1 1 8
1 0 6 5 7 4 8 2 3 0,84
9 6 8 1 3 2 1 1 1 1 1 5 4 1 1 1 0,9
0 1 2 3 7 8 4 5 6 1

Dear respondent!

What factors would you, as manufacturers of
children's shoes, give preference to when assessing the
competitive potential of enterprises in the regions of
the Southern Federal District and the North Caucasus
Federal District, taking advantage of the privileges -
to assign them the appropriate rank from the
arithmetic series - preferable starting from 1, and not

preferred - a higher figure, ensuring that the
requirements of the arithmetic series namely, avoiding
missing digits in the arithmetic series. If you have
difficulties in choosing your preferences, you can use
“linked ranks” by assigning two or more factors to the
same rank, but here, too, the requirements of the
arithmetic series must be observed.

Table 33 - Criteria for assessing the competitiveness and demand for children’s shoes through the eyes of
shoe manufacturers by enterprises in the regions of the Southern Federal District and the North Caucasus
Federal District

Z
°©

List of factors for assessing the competitive potential of enterprises in the regions of the | Rank
Southern Federal District and the North Caucasus Federal District

Weight

Color

Quality of children's shoes

Functionality of children's shoes

Characteristics of materials for the upper shoes

Compliance with the direction of fashion

Price

Characteristics of materials for the bottom of shoes

OO |NOO|DW(IN|F-

Comfort
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2 Clarivate
Analytics indexed



ISRA (India)  =6.317 SIS(USA)  =0.912 ICV (Poland) =6.630

. ISI (Dubai, UAE) = 1.582 PUHII (Russia) = 0.126 PIF (India) =1.940
Impact Factor: g\ australia) =0564 ESJI(KZ)  =9.035  IBI (India) = 4.260
JIF =1500 SJIF (Morocco) = 7.184  OAJI (USA)  =0.350
10 The height of the heel of the shoe - up to 40 mm
11 The height of the heel of the shoe is over 40 mm
12 Maintainability
13 Warranty period for children's shoes

Table 34 - The results of the questionnaire survey of manufacturers to assess their competitive potential on
the criteria for ensuring the competitiveness and demand for manufactured children's shoes

Factors X1 X2 X3 X4 X5 X6 X7 X8 X9 X10 X11 X12 X13
Experts
1 7 10 1 2 8 6 4 9 3 11 13 5 12
2 9 7 1 4 8 6 2 10 3 11 13 5 12
3 1 3 5 2 8 7 4 9 12 6 13 11 10
4 2 3 1 5 4 8 9 6 10 7 11 13 12
5 9 10 6 7 8 2 1 4 3 5 11 12 13
6 10 9 1 4 3 2 5 6 7 11 12 8 13
7 5 6 1 9 10 13 7 8 2 12 11 4 3
8 5 11 4 1 10 2 3 12 6 9 13 8 7
9 2 7 4 5 6 1 9 3 8 12 13 11 10
10 7 13 2 11 1 6 12 10 3 4 9 8 5
1 9 13 5 1 2 4 3 6 7 8 12 10 11
12 12 13 1 6 7 3 2 8 5 4 9 10 11
13 5 8 2 4 7 10 1 12 11 13 3 9 6
14 5 2 11 4 7 13 8 12 1 6 9 3 10
15 10 13 2 4 6 5 3 11 1 7 12 8 9
16 5 3 1 2 7 6 4 10 8 11 12 9 13
17 3 4 1 7 9 8 5 10 2 11 13 12 6
18 5 6 1 2 6 8 7 3 4 11 12 10 9
19 9 13 2 4 7 5 6 3 1 8 10 12 11
20 10 11 1 2 5 7 3 6 4 12 13 9 8
21 3 8 4 6 10 5 12 7 1 13 9 2 11
29 9 8 2 7 5 6 1 10 3 11 12 13 4
23 2 10 13 11 9 6 8 12 7 5 1 3 4
24 12 4 1 2 8 9 3 7 5 10 13 11 6
25 10 9 1 2 12 3 4 6 5 11 13 7 8
2 5 6 1 7 11 13 2 10 3 9 12 4 8
27 11 10 5 4 1 3 9 2 7 12 13 8 6
28 7 6 5 2 1 8 9 3 4 12 13 11 10
29 9 10 2 3 6 11 8 7 4 12 13 5 1
30 8 10 4 5 1 3 9 2 11 12 13 7 6
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ISRA (Indiay  =6.317  SIS(USA)  =0912 ICV (Poland)  =6.630

. ISI (Dubai, UAE) = 1.582 PUHII (Russia) =0.126  PIF (India) =1.940

Impact Factor: g\ australia) =0564 ESJI(KZ)  =9.035  IBI (India) = 4.260
JIF = 1500  SJIF (Morocco) = 7.184  OAJI (USA) = 0.350

Table 35 - The results of processing the a priori ranking of manufacturers according to their assessment of
their competitive potential on the criteria for ensuring the competitiveness and demand for footwear made

by children
Factor | vy | x2 | x3 | x4 | x5 | x6 | x7 | x8 | xo | x10 | x11 | x12 | x13 | oc
Expert
08
1 71 10 1 2 8 6 4 9 3| 11| 13 5| 12 4
08
2 9 1 4 8 6 2| 10 3] 11| 13 5| 12 4
3 1 5 2 8 7 4 9| 12 13| 11| 10| 05
4 2 1 5 4 8 9 6| 10 11| 13| 12| 052
5 9| 10 6 7 8 2 1 4 3 11| 12| 13 065
6| 10 1 4 3 2 5 6 70 11| 12 13| 084
7 5 1 9| 10| 13 7 8 2| 12] 11 4 046
8 5/ 11 4 1] 10 2 3] 12 6 9| 13 074
9 2 7 4 5 6 1 9 3 8| 12| 13| 11| 10/ 0,60
10 7| 13 2] 1 1 6| 12| 10 3 9 8 5| 043
11 9| 13 5 1 2 4 3 7 12| 10| 11/ 081
12| 12| 13 1 6 7 3 2 5 9| 10| 11076
13 5 2 4 7] 10 1| 12| 11| 13 3 6| 045
14 11 4 7] 13 8| 12 1 10 | 0,41
15| 10| 13 2 4 6 5 3] 11 1 12 9| 0,84
16 3 1 2 7 6 4| 10 8| 11| 12 13| 068
17 4 1 7 9 8 5| 10 2| 1| 13| 12 6| 062
18 6.5 1 2| 65 9 8 4| 12| 13| 11| 10] 066
19 13 2 4 7 5 6 1 8| 10| 12| 111 078
20| 10| 11 1 2 5 7 3 4| 12| 13 8 | 0,84
21 4 6| 10 5 12 7 1] 13 9 11| 048
22 2 7 5 6 1| 10 3] 11| 12| 13 41 072
23 10| 13| 11 6 8| 12 7 5 1 3 4] 038
24| 12 1 2 9 3 7 5/ 10| 13| 11 6| 070
25 | 10 1 2| 12 3 4 6 50 11| 13 8 | 0,84
26 5 1 7] 11| 13 2| 10 3 9| 12 4 8 | 054
27| 11| 10 5 4 1 3 9 2 7] 12| 13 6| 058
28 6 5 2 9 3 4| 12| 13| 11| 10] 063
29 10 2 3 11 8 7 4| 12| 13 1] 055
30 10 4 5 3 9 2| 1| 12| 13 6| 057
246, 193,
Rank sums 206 5| 91| 135 5| 100 | 164 | 204 | 151 | 287 | 337 | 249 | 256
Sum of
ranks
without
heretics 46 | 50 6| 14| 39| 27| 16| 42| 16| 42| 64| 34| 49
133 | 141 | 562 | 272, 211 348 | 592 | 161 | 152 | 211
Quad. off 16| 225 | 61 5| 25| 400 6| 196 1 9| 29 1 6
Coef. concord. 0,33 0,84
117,
Crete. Pearson 14 8,37
i
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Figure 15 - The results of processing a priori ranking of manufacturers according to their assessment of their
competitive potential on the criteria for ensuring the competitiveness and demand for footwear made by
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Figure 16 - The results of processing the a priori ranking of manufacturers according to their assessment of
their competitive potential on the criteria for ensuring the competitiveness and demand for shoes made by
children without heretics, i.e. without those respondents whose opinion does not coincide with the opinion of
the majority of survey participants

Table 36 - Assessment of the competence of manufacturers on the demand for the assortment of footwear for

children
AHANWSE | Mcrnwounte| CTAPT
1 2 3 4 5 7 8 9 10 11 12 13 14 | 15 | 16 | 17 | 18 19 | 20 Wi
Fac e
Experts tors
9 7 114 |8 |6 |2 |10]3 [12]13]5 |12
1 0,97
1 3 |5 |2 8 [7 |4 |9 [12]6 [213]11]10
2 0,66
2 3 |1 |5 4 [s |9 |6 [10]7 J11]13]12
3 0,63
9 w|e |7 |8 [2 |1 ]4 |3 |5 |11]12]13
0,73
N .
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ISRA (India)  =6.317 SIS(USA)  =0.912 ICV (Poland) =6.630
. ISI (Dubai, UAE) = 1.582 PUHII (Russia) = 0.126 PIF (India =1.940
Impact Factor: ( AB) - I )= (India) _

GIF (Australia) =0.564  ESJI (KZ) =9.035  IBI (India) =4.260
JIF =1500 SJIF (Morocco) = 7.184  OAJI (USA)  =0.350

0 |9 |14 |3 |25 6 |7 |[12]12]8 |13
0,87

6 |1 |9 |10[13]7 |8 [2 [12|22]4 |3
0,70

114 [1 1202 [3 [122]6 [9 [13]8 [7
0,87

7 |4 |5 |6 [1 |9 |3 |8 [12[13]11]10
0,71

132 [12]1 |6 [122[20]3 [4 [9 [8 [5
0,55

135 |1 |2 [4 [3 |6 |7 [8 [12]10]11
0,82

12 13|12 |6 |7 [3 |2 |8 |5 [4 [9 |[10]1
0,78

8 [2 [4 |7 [10]1 1212133 [9 |6
0,63

2 [11[4 |7 [13]8 [12|1 |6 [9 [3 10
0,59

10 |13[2 [4 |6 [5 [3 [12]1 [7 [12]8 |9
0,90

3 |1 217 6 [4 [0 [12[12]9 |13
0,87

4 |1 [7 9 |8 |5 [10]2 [12]13[12]6
0,77

6 |1 [2 |6 |8 [7 |3 [4 [1222]10]9
0,83

132 |4 |7 [5 |6 [3 |1 [8 [w0]12]12
0,82

0 121 [2 [5 [7 |3 |6 [4 [12]13]9 [s
0,91

8 |4 [6 |10[5 [12]7 [1 [13]9 [2 |11
0,79

8 |2 [7 |5 [6 |1 103 [12|22]13]4
0,75
10[B3[12]9 |6 |8 |27 |5 |1 [3 [4 -

12 |4 [1 |2 [8 [9 |37 |5 [10[13]11]s6
0,79

0 |9 |1 |2 [122]3 |4 |6 |5 [12[13]7 |8
0,91

6 |1 |7 10132 [10[3 [9 [122]4 |8
0,82

11 105 |4 [1 [3 |9 [2 |7 [12]13]8 [6
0,68

6 |5 [2 |2 |8 [9 |3 [4 [12|13]121]10
0,74

102 [3 |6 [12]8 [7 |4 [12]13]5 |1
0,76

104 [5 |2 [3 9 [2 [12|22]13]7 [s
0,65

101 2 [8 6 [4 [9 [3 [12]13]5 [12
0,84

Dear respondent!

What factors would you, parents, give preference
to when assessing the competitive potential of
enterprises in the regions of the Southern Federal
District and the North Caucasus Federal District,
taking advantage of the privileges — to assign them the
appropriate rank from the arithmetic series -
preferable starting from 1, and not preferable — a

higher number, ensuring that the requirements of the
arithmetic series are met, and namely, avoiding
missing digits in the arithmetic series. If you have
difficulties in choosing your preferences, you can use
“linked ranks” by assigning two or more factors to the
same rank, but here, too, the requirements of the
arithmetic series must be observed.

Table 37 — Criteria for assessing the competitiveness and demand for children’s shoes through the eyes of

parents

List of factors for assessing the competitive potential of enterprises in the regions of the | Rank
No. Southern Federal District and the North Caucasus Federal District
1 Weight
2 Color
3 Quality of children's shoes
4 Color fastness of materials used for shoe uppers to dry and wet friction and to perspiration
5 Flexibility
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ISRA (India)  =6.317 SIS(USA)  =0.912 ICV (Poland) =6.630

. ISI (Dubai, UAE) = 1.582 PUHII (Russia) = 0.126 PIF (India) =1.940
Impact Factor: g\ australia) =0564 ESJI(KZ)  =9035  IBI (India) = 4.260
JIF =1500 SJIF (Morocco) = 7.184  OAJI (USA)  =0.350
6 Bottom fastening strength
7 Price
8 Comfort
9 Toe and heel deformation
10 Maintainability
11 Warranty period for children’s shoes

Table 38 — The results of the questionnaire survey of parents on their assessment of the competitive potential
of the criteria for ensuring the competitiveness and demand for manufactured children’s shoes

Factors | x1 | x2 | X3 | X4 | X5 | X6 | X7 | X8 | X9 | X10 | X11
Experts

L 11 |2 3 7 5 6 1 8 10
,[3 4 1 7 8 5 2 11 10
NE 4 1 5 6 8 7 2 10 9 11
RE 6 1 7 4 1 |5 3 9 0 |8
s |4 8 1 5 7 9 3 2 10 1 |6
6|4 8 1 7 6 5 3 2 11 0 |9
BE 5 1 8 6 9 2 4 11 7 10
NE 3 4 10 |5 8 9 1 11 6 7
0|3 4 1 7 2 6 5 10 |11 8 9
102 8 1 7 3 5 6 4 10 9 11
13 7 1 6 5 8 4 2 10 9 11
NE 6 3 5 7 9 4 1 11 8 10
134 6 3 5 7 10 |1 2 11 8 9
MK 7 3 6 5 10 |1 2 11 8 9
153 8 4 6 5 7 1 2 11 0 |9
1612 5 4 6 7 10 |3 1 11 9 8
B 9 2 8 6 4 1 3 10 11 |7
NE 7 2 8 4 9 6 1 10 1 |5
196 5 1 8 4 7 3 2 10 11
20| 3 7 4 6 5 8 1 2 9 11 10
1|3 7 4 6 5 8 2 1 9 10 11
|1 3 5 4 8 7 9 0 |2 1 |6
NE 10 |1 8 4 3 5 2 11 6 7
2 |4 2 3 1 6 7 5 8 11 0 |9
NE 11 |1 4 2 3 10 |6 7 9 8
26| 1 7 6 8 5 9 0 |2 11 3 4
|4 9 6 7 5 3 0 |2 1 1 |8
28| 2 1 3 8 0 |9 7 6 1 |5
59 | 4 7 1 2 8 3 0 |6 9 11
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Table 39 - The results of processing the a priori ranking of parents according to their assessment of their
competitive potential on the criteria for ensuring competitiveness and the demand for shoes made by children

Factor | w1 | x2 | x3 | x4 | X5 | x6 | X7 | x8| X9 |x10]|x1i1| Kk
Expert
1 4 11 2 3 7 5 6 1 8| 10 91081
2 3 4 1 7 8 6 5 2 11 ] 10 910,86
3 3 4 1 5 6 8 7 2 10 9| 110,86
4 2 6 1 7 4 11 5 3 9 10 8| 0,88
5 4 8 1 5 7 9 3 2 10 11 6 | 0,89
6 4 8 1 7 6 5 3 2 11 10 910,90
7 3 5 1 8 6 9 2 4 11 7 10 | 0,92
8 2 3 4 10 5 8 9 1 11 6 710,80
9 3 4 1 7 2 6 5 10 11 8 910,74
10 2 8 1 7 3 5 6 4 10 9| 110,84
11 3 7 1 6 5 8 4 2 10 9| 110,92
12 2 6 3 5 7 9 4 1 11 8 10 | 0,84
13 4 6 3 5 7 10 1 2 11 8 910,94
14 4 7 3 6 5 10 1 2 11 8 910,94
15 3 8 4 6 5 7 1 2 11 10 910,94
16 2 5 4 6 7 10 3 1 11 9 8 | 0,93
17 5 9 2 8 6 4 1 3 10| 11 710,83
18 3 7 2 8 4 9 6 1 10 11 510,85
19 6 5 1 8 4 7 3 2 9 10 11 | 0,87
20 3 7 4 6 5 8 1 2 9 11 10 | 0,94
21 3 7 4 6 5 8 2 1 9 10 11 | 0,94
22 1 3 5 4 8 7 9] 10 2| 11 6 | 0,55
23 9 10 1 8 4 3 5 2 11 6 710,72
24 4 2 3 1 6 7 5 8 11 10 910,77
25 5 11 1 4 2 3 10 6 7 9 810,64
26 1 7 6 8 5 9 10 2 11 3 410,61
27 4 9 6 7 5 3 10 2 1 11 8 | 0,59
28 2 1 3 8| 10 9 4 7 6| 11 510,70
29 4 7 1 2 8 3 5| 10 6 9| 110,67
Rank sums 98 185 71| 178 | 162 | 206 136 97 269 | 265 | 247
Sum of ranks
without heretics 17 35 18 29| 27| 43 6 9 51 47 48
Coef. concord. 0,52 0,94
Crete. Pearson 149,5 8,1
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Figure 17 - The results of processing the a priori ranking of parents according to their assessment of their
competitive potential on the criteria for ensuring competitiveness and the demand for shoes made by

children
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Figure 18 - The results of processing the a priori ranking of parents according to their assessment of their
competitive potential on the criteria for ensuring the competitiveness and demand for shoes made by
children without heretics, i.e. without those respondents whose opinion does not coincide with the opinion of
the majority of survey participants

Table 40 - Assessment of the competence of parents about the demand for the range of footwear for children

AHAJTIMZ | McrarouKTE
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ISRA (India)  =6.317 SIS (USA) =0.912 ICV (Poland) =6.630
. ISI (Dubai, UAE) = 1.582 PHUHII (Russia) = 0.126 PIF (India =1.940
Impact Factor: ( IAE) - I ( )= (India) _
GIF (Australia) =0.564  ESJI (KZ) =9.035  IBI (India) =4.260
JIF =1500 SJIF (Morocco) = 7.184  OAJI (USA)  =0.350
41111213 7 5 6 1 8 1019
1 084
314 117 8 6 5 2 111101]9
2 0,88
314 115 6 8 7 2 1019 11
3 0,86
216 117 4 11| 5 3 9 10| 8
4 0,90
418 115 7 9 3 2 10|11 ] 6
5 091
418 117 6 5 3 2 1111019
6 0,93
315 118 6 9 2 4 1|7 10
7 0,90
213 411015 8 9 1 1116 7
8 0,69
314 117 2 6 5 101118 9
9 0,71
218 117 3 5 6 4 1019 11
10 0,86
317 116 5 8 4 2 1019 11
11 0,95
216 315 7 9 4 1 1118 10
12 0,93
416 315 7 1011 2 1118 9
13 0,94
417 3|6 5 101 2 11| 8 9
14 0,95
318 416 5 7 1 2 11110]9
15 0,98
215 416 7 1013 1 1119 8
16 0,93
519 218 6 4 1 3 1001117
17 0,90
317 218 4 9 6 1 10111 ]5
18 0,86
6|5 118 4 7 3 2 9 10 | 11
19 0,92
317 416 5 8 2 1 9 10 | 11
20
113 514 8 7 9 10| 2 11| 6
21
9110|118 4 3 5 2 1116 7
22 0,69
412 311 6 7 5 8 11110]9
23 0,75
5111 ]11|4 2 3 10 6 7 9 8
24 0,60
117 618 5 9 101 2 1113 4
25 0,55
419 617 5 3 10| 2 1 1118
26 0,58
211 318 10| 9 4 7 6 1115
27 0,69
417 112 8 3 5 10| 6 9 11
28 0,65
317 416 5 8 1 2 9 11 | 10
29 0,94

Table 41 - Summary characteristics of the results of the survey of respondents - children, their parents,
buyers and manufacturers to assess the competitive potential of shoe enterprises in the regions of the
Southern Federal District and the North Caucasus Federal District

Results of the survey of
children

Parent Survey Results

Customer survey results

Producer survey results

2 - Quality of children's | 3 - Quality of | 3 - Quality of children's | 3 - Quality of children's
shoes children's shoes shoes shoes

8 - Comfort 9 - Comfort 4 - Functionality of
1 - Toe shape . .

children's shoes
11 - Weight 1 - Weight 6_ - _Con_1pI|anc_e with the | 9 - Comfort
direction in fashion
5 - Comfort 7 - Price 7 - Price 7 - Price
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ISRA (India)  =6.317 SIS(USA)  =0.912 ICV (Poland) =6.630

. ISI (Dubai, UAE) = 1.582 PUHII (Russia) = 0.126 PIF (India) =1.940

Impact Factor: g\ australia) =0564 ESJI(KZ)  =9.035  IBI (India) = 4.260

JIF =1500 SJIF (Morocco) = 7.184  OAJI (USA)  =0.350

13 — Materials for the | 5 - Flexibility 4 - Functionality of children's | 6 - Compliance with the
bottom of shoes shoes direction in fashion

4 - Color fastness of | 1 - Weight 5 - Characteristics  of

22 - Compliance with the materials used for materials for the upper of the

shoe uppers to dry and shoe

direction in fashion wet friction and to

perspiration

4 - Price of children's | 2~ Color 5 - Characteristics of | 1-Weight
materials for the upper of the
shoes
shoe
21 - Variety of |6 - Strength of |8 - Characteristics of | 8 - Characteristics of
assortment of shoes for | fastening of  the | materials for the bottom of | materials for the bottom of
children in shops and | bottom of the shoe the shoe the shoe
shopping centers
6 - The level of service | 11 - Warranty period | 2 - Color 2 - Color

for parents and children | for children's shoes
in shops and shopping

centers
10 - Maintainability 15 - What types of children’'s | 12 - Maintainability
7 - Color :
shoes are preferred: autumn

9 - The height of the heel | 9 - Deformation of the | 10 - The height of the heel of | 13 - Warranty period for

is up to 40 mm toe and heel the shoe - up to 40 mm children's shoes

15 - Place of sale of shoes 14 - What types of children's | 10 - The height of the heel of
for children - the interior shoes are preferred: winter the shoe - up to 40 mm

of a store, or a shopping

center

8 - Warranty period for 11 - The height of the heel of | 11 - The height of the heel of
children's shoes the shoe is over 40 mm the shoe - over 40 mm

16 - What types of 12 - Maintainability

children's  shoes are
preferred: winter

18 - What types of 18 - Strength of fastening of
children's  shoes are the bottom of the shoe
preferred: spring

12 - Repairability of 16 - What types of children's
children's  shoes, its shoes are preferred: spring
expediency

3 - Flexibility of 13 - Warranty period for
children's shoes children's shoes

10 - The height of the 17 - What types of children's
heel of the shoe is over shoes are preferred: summer
40 mm

17 - What types of
children's  shoes are
preferred: autumn

20 - Strength of fastening
of the bottom of the shoe

14 - Materials for the
upper shoe

19 - What types of
children's  shoes are
preferred: summer

0.16 <W <0.69 0.52 <W <0.94 0.47 <W <0.91 0.33 <W <0.84
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Impact Factor:

ISRA (India) =6.317 SIS (USA) =0.912
ISI (Dubai, UAE) = 1.582 PUHII (Russia) = 0.126
GIF (Australia) = 0.564 ESJI (KZ) =9.035
JIF = 1.500 SJIF (Morocco) = 7.184

ICV (Poland) = 6.630
PIF (India) =1.940
IBI (India) = 4.260
OAJI (USA)  =0.350

Table 42 - Summary characteristics of the results of the survey of respondents - children, their parents,
buyers and manufacturers on the assessment of the competitive potential of shoe enterprises in the regions of
the Southern Federal District and the North Caucasus Federal District, but without heretics, whose opinion
does not coincide with the majority of respondents who participated in the survey

Results of the survey of
children

Parent Survey Results

Customer survey results

Producer survey results

2 - Quality of children's | 7 - Price 6 - Compliance with the | 3 - Quality of children's

shoes direction in fashion shoes

5 - Comfort 8 - Comfort 9 - Comfort 4 - . Functionality ~ of
children's shoes

11 - Weight 1 - Weight 7 - Price 7 - Price

22 - Compliance withthe | 3 - Quality of | 3 - Quality of children's | 9 - Comfort

direction in fashion children's shoes shoes

16 - What types of | 5 - Flexibility 15 - What types of children's | 6 - Compliance with the

children's  shoes are shoes are preferred: autumn | direction in fashion

preferred: winter

6 - The level of service
for parents and children
in shops and shopping
centers

4 - Color fastness of
materials used for
shoe uppers to dry and
wet friction and to
perspiration

1 - Weight

12 - Maintainability

21 -  Variety of | 2-Color 14 - What types of children's | 5 -  Characteristics  of
assortment of shoes for shoes are preferred: winter materials for the upper of the
children in shops and shoe
shopping centers

6 - Strength of | 4-Functionality of children's | 8 -  Characteristics  of

4 - Price of children's
shoes

fastening of  the

bottom of the shoe

shoes

materials for the bottom of
the shoe

10 - Maintainability 5 - Characteristics of | 1 - Weight
7 - Color materials for the upper of the
shoe
1 - Toe shape 11 - Warranty period | 11 - The height of the heel of | 13 - Warranty period for
for children's shoes the shoe is over 40 mm children's shoes
12 - Repairability of | 9- Deformation of the | 2 - Color 2 - Color
children's  shoes, its | toe and heel
expediency

8 - Warranty period for
children's shoes

8 - Characteristics of
materials for the bottom of
the shoe

10 - The height of the heel of
the shoe - up to 40 mm

13 — Materials for the
bottom of shoes

10 - The height of the heel of
the shoe - up to 40 mm

11 - The height of the heel of
the shoe - over 40 mm

15 - Place of sale of shoes
for children - the interior
of a store, or a shopping
center

16 - What types of children's
shoes are preferred: spring

18 - What types of 17 - What types of children's
children's  shoes are shoes are preferred: summer
preferred: spring

3 - Flexibility of 18 - Strength of fastening of

children's shoes

the bottom of the shoe

19 - What types of
children's  shoes are
preferred: summer

12 - Maintainability

14 - Materials for the 13 - Warranty period for
upper shoe children's shoes

9 - The height of the heel

is up to 40 mm
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ISRA (India) =6.317 SIS (USA) =0.912 ICV (Poland)  =6.630
. ISI (Dubai, UAE) = 1.582 PUHII (Russia) = 0.126 PIF (India) =1.940
Impact Factor: g\ australia) =0564 ESJI(KZ)  =9035  IBI (India) = 4.260
JIF =1.500 SJIF (Morocco) = 7.184 OAJl (USA) =0.350
10 - The height of the
heel of the shoe is over
40 mm
20 - Strength of fastening
of the bottom of the shoe
17 - What types of
children's shoes are
preferred: autumn
0.16 <W <0.69 0.52 <W <0.94 0.47 <W <0.91 0.33 <W <0.84

Dear respondent!

What indicators would you give preference to
when analyzing and researching the status of the
concept of "Product attractiveness”, using the
privileges - to assign them an appropriate rank from
the arithmetic series - preferable starting from 1, and
not preferred - a higher digit, ensuring that the

requirements of the arithmetic series are met, namely,
avoiding missing digits in the arithmetic series. If you
have difficulties in choosing your preferences, you
can use “linked ranks” by assigning two or more
factors to the same rank, but here, too, the
requirements of the arithmetic series must be
observed.

Table 43 - Analysis and study of the status of the concept ""Attractiveness of goods"

Product attractiveness indicators Rank
No:
1 Feeling the need to buy a product
2 Reliability of goods
3 Manufacturer's responsibility for the quality of the goods
4 Completeness of goods
5 Service courtesy
6 Trust in the seller, manufacturer
7 Impressive warranty period
8 Product availability
9 Communication with the seller
10 Mutual understanding with the seller, his interest
11 Service culture
12 Affordability
13 Customer satisfaction
14 The level of readiness of the consumer to make a purchase
15 The level of interest of the manufacturer in the formation of the attractiveness of the product
16 Consumer buying opportunity
17 Manufacturer credibility
18 Consumer communication
19 Presence of opinion of an earlier made purchase of an ideal product
20 The consumer's need to buy an attractive, original product
21 The relevance of this purchase to the buyer
22 Possibility of subsequent exchange of goods
23 Availability of several necessary functions for the product
24 Modern design
25 Payment method for purchase
26 Ease of operation of the product
27 Organization and availability of service support for purchased goods
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Table 44 - Results of a survey of leading experts, teachers and merchandising students on the impact of the

status of the concept " Attractiveness of goods' on import substitution of light industry products in the

regions of the Southern Federal District and the North Caucasus Federal District
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Table 45— Results of processing questionnaires received with participation in a survey of leading experts,
teachers and students-commodity experts on the impact of the status of the concept **Attractiveness of
goods' on import substitution of light industry products in the regions of the Southern Federal District and
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Figure 18— The results of processing questionnaires received with participation in a survey of leading
experts, teachers and students-commodity experts on the impact of the status of the concept " Attractiveness
of goods™ on import substitution of light industry products in the regions of the Southern Federal District
and the North Caucasus Federal District
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Figure 19— The results of processing questionnaires received with participation in a survey of leading
experts, teachers and commodity students on the impact of the status of the concept **Attractiveness of
goods' on import substitution of light industry products in the regions of the Southern Federal District and
the North Caucasus Federal District without the participation of so-called heretics, that is, those respondents
whose opinion does not coincide with the majority of survey participants
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Table 46 - Comparative characteristics of experts' opinions on the impact of the status of the concept of
"Product attractiveness' on the competitiveness and demand for products

Results of a survey of teachers and students on the importance of criteria for
assessing the impact of the concept of "Product attractiveness” on its

Indicators of "Product demand
attractiveness"
1* 2* 3* 4* 5* 6* 7*
No
1 Feeling the need to buy a | 3,5 3 3 3 3 3 1
product
2 Reliability of goods 15 2 1 1 1 1 2
3 Manufacturer's 55 1 4 4 2 4 3
responsibility for the quality
of the goods
4 Completeness of goods 7,5 8 7 7 9 7 9
5 Service courtesy 21 23 15 12 24 18 20
6 Trust in  the  seller, | 22 14 10 15 13 8 16
manufacturer
7 Impressive warranty period | 9,5 4 12 10 6 14 13
8 Product availability 23 12 6 6 1 5 10
9 Communication with the | 24 25 27 27 25 24 24
seller
10 | Mutual understanding with | 25 26 23 2 26 20 25
the seller, his interest
11 | Service culture 26 27 18 20 27 19 23
12 | Affordability 15 5 2 2 5 2 4
13 | Customer satisfaction 11,5 11 13 11 12 16 11
14 | The level of readiness of the | 27 13 19 19 20 21 12
consumer to make a purchase
15 | The level of interest of the | 13,5 20 20 21 18 22 21
manufacturer in the
formation of the
attractiveness of the product
16 | Consumer buying | 15 7 11 14 14 9 5
opportunity
17 | Manufacturer credibility 16,5 9 8 9 16 10 7
18 | Consumer communication 16,5 24 26 25 21 23 17
19 | Having an opinion about an | 18 15 22 26 23 11 14
earlier purchase of an
identical product
20 | The consumer's need to buy | 3,5 16 14 13 8 17 18
an attractive, original
product
21 | The relevance of this | 11,5 6 5 5 4 6 6
purchase to the buyer
22 | Possibility of subsequent | 19 22 25 22 19 27 27
exchange of goods
23 | Availability —of  several | 13,5 10 16 16 7 15 8
necessary functions for the
product
24 Modern design 5,5 17 9 8 10 13 19
25 | Payment method for | 20 21 24 24 22 26 26
purchase
26 | Ease of operation of the | 9,5 18 17 17 15 12 15
product
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27 | Organization and availability | 7,5 19 21 18 11 25 22

of service support for

purchased goods

* Note: 1 - reference answer; 2 - the general
opinion of the experts participating in the survey; 3 -
the opinion of experts without heretics, that is, those
experts whose opinion does not coincide with the
majority of experts; 4 - opinion of student experts
participating in the survey; 5 - the opinion of those
student experts without heretics, whose answers do
not coincide with the opinion of the majority; 6 -
opinion of expert teachers participating in the survey;
7 - the opinion of expert teachers without heretics,
whose answers do not coincide with the survey
participants.

Analysis of the questionnaire survey on the
influence of the competitive potential of enterprises in
the regions of the Southern Federal District and the
North Caucasus Federal District and on the increase
in the competitive advantages of domestic fur
products over imported fur products regretfully
confirmed the lack of consistency of respondents on
the criteria for the quality of light industry products
formulated in the questionnaires. So, for example, the
basic answer, the first expert, expressed by competent
experts, received, according to the results of the
survey, the value of the concordance coefficient equal
to (W) 0.34, i.e. less than 0.5, and the basic answer
about the quality of domestic fur products is the
eighteenth expert, expressed by competent specialists
- experts, although he received a higher value of the
concordance coefficient, equal to (W) 0.47, but still
less than 0.5. That is, in our case, the fact is confirmed
that the survey participants are respondents, not
competent in the issues under study. In this regard, the
authors are engaged in the development of additional
changes to the software product, with the help of
which the competence of the survey participants -
respondents will be assessed and weeding out those
who do not have the same opinion with the reference

optimal solution to the innovative technological
process, but if its value tends to zero, then an analysis
of the reasons for such an unsatisfactory result and a
search for errors that provoked such a result and ways
to eliminate the mistakes are required.

The efficiency factor of the technological
process is calculated by the formula 6:

Kef = K1 K2 K3 K4 K5 K6 K7 K8 K9 K10
K11 K12, (6)
where Kef is the weighting coefficient of assessing the
effectiveness of innovative technological processes,
formed for the production of competitive and
demanded products

K1 - the weight of labor productivity (PT);

K2 is the weight of the workload of workers
(ZR);

K3 - weight of footwear production (Ps);

K4 is the weight of the equipment cost per unit
of flow assignment (C);

K5 - the weight of the total price per unit of
production (Stotal);

K6 - the weight of the financial strength margin
(Zfp);

K7 - the weight of the break-even point (Th.y);

K8 - the weight of the profit of a unit of
production (EX);

K9 - weight of product profitability (R);

K10 - the weight of costs per 1 ruble of
marketable products (31p.t.m);

K11 - the weight of conditionally variable costs
(total variable costs of production of a unit of
production) (Zusl.per.units);

K12 - the weight of conditionally fixed costs
(total fixed costs of a wunit of production)
(Zusl.pos.units)

Also, software was developed to select the
optimal power

answers expressed by an authoritative and competent
expert commission - creating the basis for a more
effective assessments of invited specialists as experts

At the same time, the criteria that have the greatest
impact on the cost of the finished product were
justifiably chosen as the criteria for a reasonable choice
to work in customs commissions and improve their of the optimal power when forming the algorithm,
qualifications, which will allow our consumers to be namely:
confident in the high quality of products that have -
passed customs examination and offered for their sale _
on demand markets. _

But in this case, it is necessary to find a solution
that would allow the manufacturer to have a tool for
assessing the effectiveness of the developed
innovative technological processes. Such a solution is
possible if we use the efficiency coefficient for such
an assessment, the value of which is considered as the
value of the concordance coefficient for assessing the
results of the prior ranking (W), which changes - Keff
from 0 to 1. If its value tends to one, then this means
that the manufacturer managed to find the most

losses on wages per unit of production, rubles;
shoe production, 1 m2;
percentage of workload of workers,%;

— labor productivity of one worker, a couple;

— unit reduced costs per 100 pairs of shoes,
rubles;

— the cost of equipment per unit of flow
assignment (C)

— total price (Stotal);

— financial strength margin (Zfp);

— break-even point (TB.y);

— unit profit (Ex);
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— product profitability (R);

— costs for 1 rub. marketable products (31p etc.);

— conditionally variable costs (Zusl. per.units);

— conditionally fixed costs (Zusl. settlement
units).

From the above criteria, in our opinion, the
manufacturer has the opportunity to give preference to
those that, from his point of view, would guarantee him
the production of import-substituting, competitive and
demanded products, namely:

- labor productivity of 1 worker is the most
important labor indicator. All the main indicators of
production efficiency and all labor indicators, to one
degree or another, depend on the level and dynamics of
labor productivity: production, number of employees,
wage expenditure, level of wages. To increase labor
productivity, the introduction of new equipment and
technology, extensive mechanization of labor-intensive
work, automation of production processes, advanced
training of workers and employees, especially when
introducing innovative technological processes based
on universal and multifunctional equipment, are of
paramount importance;

- specific reduced costs - an indicator of the
comparative  economic  efficiency of capital
investments, used when choosing the best option for
solving technological problems .;

- reduced costs - the sum of current costs taken into
account in the cost of production, and one-time capital
investments, the comparability of which with current
costs is achieved by multiplying them by the standard
coefficient of efficiency of capital investments;

- the margin of financial strength (Zfp) shows how
many percent the company can reduce the volume of
sales without incurring losses;

- the break-even point allows (Th.y) to determine
the minimum required volume of product sales at which
the enterprise covers its costs and operates without loss,
giving no profit, but also does not suffer losses, that is,
this is the minimum volume of production at which
income equality is achieved from sales and production
costs;

- profit (loss) from the sale of products (Pr) is
defined as the difference between the proceeds from the
sale of products in the current prices of VAT and excise
taxes and the costs of its production and sale;

- the profitability of production (R) reflects the
relationship between the profit from the sale of a unit of
production and its cost;

- conditionally fixed costs (total fixed costs of
production of a unit of production) (Zusl.pos.units),
which change in proportion or almost proportional to
the change in the volume of production (1st - costs of
raw materials and materials; 2st - costs of auxiliary
materials; 3st - costs of fuel and energy for
technological needs; 4st - the cost of additional and
basic wages of production workers with insurance
premiums to off-budget funds);

- conditionally variable costs (total variable costs
of production of a unit of output) (Zusl.trans.units),
which do not depend or almost do not depend on
changes in the volume of production (5st - costs of
preparation and development of production; 6 st - costs
of expenses for the maintenance and operation of
equipment; 7st - expenses for general production needs;
8st - expenses for general business expenses, they,
together with conditionally fixed costs, constitute the
production cost; 9 st - expenses for commercial
expenses. All these items are forming conditionally
variable costs and semi-fixed costs make up the full
cost, that is, semi-variable costs can be defined as the
full cost minus the semi-fixed costs, and vice
versa,conditionally fixed costs can be defined as the
total cost minus the conditionally variable costs);

- costs for 1 rub. commercial products show the
relative amount of profit per ruble of operating costs,
that is, this is the ratio of the unit cost to the wholesale
price, which characterizes the effectiveness of
measures taken to increase the competitiveness and
demand for products in demand markets.

With the help of the software, the calculations of
the optimal power for the range from 300 to 900 pairs
for men's and women's shoes of the entire range of
footwear were given. The analysis of the obtained
characteristics for three variants of a given
technological process in the manufacture of the entire
assortment of footwear has confirmed the
effectiveness of the software product given below for
evaluating the proposed innovative technological
process using universal and multifunctional
equipment. So, with a range of 300 - 900 pairs, the
best according to the given criteria is the production
volume of 889 pairs of men's shoes and 847 pairs of
women's shoes.

When calculating dimensionless estimates of the
efficiency coefficient using software, it becomes
necessary to formulate these very criteria as their
evidence base. So, for example, the profit per unit of
production is calculated depending on the profitability
of the product, that is, first the size of the profitability is
formulated from 5% to 25%, and then the size of the
profit per unit of production is laid down. The same
feature exists with the definition of the criterion of labor
productivity, because at first they use innovative
technological processes formed on the basis of universal
and multifunctional equipment, the maintenance of
which must be entrusted to highly qualified and
responsible performers who empathize with the overall
result of the entire technological cycle. guaranteeing
them the production of demanded and competitive
products, which are in high demand among consumers
on domestic markets. The calculation of conditionally
fixed costs for the production of a unit of product and
conditionally variable costs for the production of a unit
of production is interconnected with the peculiarities of
organizing the production of competitive and demanded
products, including for children. An analysis of the
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results of the activities of leading foreign manufacturers
confirms the fact that if the conditionally fixed costs
make up 20% - 40% of the production cost, then,
naturally, the conditionally variable costs - 60% - 80%.
At the same time, it is again necessary to focus on the
peculiarity of production products for children, when
and profit, profitability, conditionally fixed costs and
conditionally variable costs are formed on the basis of
the implementation of the requirements of technical
regulations and normative documents and acts,
guaranteeing them the safety of life when using them.
And if this is due to the need to produce them with such
stringent characteristics, the state and manufacturers are
obliged to be interested in each other and provide
manufacturers with compensation for the additional
costs of observing them and a guarantee that the
manufactured products will not harm the health of
children.

Of course, if the criterion for the loss of wages per
unit of production should tend to zero, and the volume
of footwear production from 1 m2 - to its maximum
possible value, and the costs per 1 ruble of marketable
products should tend to their minimum possible value
and the cost of equipment per unit of flow assignment
also strive for its minimum possible value, and other
criteria - for their maximum possible value - in the
aggregate, a dimensionless assessment of the
effectiveness of the developed innovative technological
processes (K) should always strive for unity and thereby
confirm that the designed innovative technological
process for the enterprise for the production of import-
substituting products will be successful in their
activities for the benefit of the population of those
regions where they will operate,being city-forming for
these small medium-sized cities and in which all
branches of government are interested - both federal and
regional and municipal.

Thus, the software developed by the authors for
assessing the effectiveness of the formed innovative
technological processes for the production of an import-
substituting assortment of footwear, taking into account
the calculated calculation components for the
production of the planned assortment, allows us to make
a justified decision on its launch, a decision on its
balance, guaranteed demand and ensuring the enterprise
a stable financial position.

An important factor affecting the level of costs
for the production of footwear is the change in the
assortment and the technological process.

Choosing a technology that is capable of
efficiently realizing unmarked goals in a highly
competitive environment will ensure that the
developed range of footwear will be chosen by the
buyer and will allow the enterprise to get the
maximum profit.

To solve this problem, it is necessary to most
widely use the injection method, which ensures the
manufacture (production) of the entire assortment of
high quality footwear with different profitability of

certain types of footwear to meet the demand of
various groups of the population.

In the cost of manufacturing footwear, the largest
share is made up of costs for raw materials and basic
materials, and then for wages and depreciation
deductions.

The production of footwear by the molding
method is possible with the use of artificial and
synthetic leather and textile materials, which will
reduce the cost and get a large profit, because the
range of these materials is cheaper and much more
varied.

Decrease in cost due to changes in prices for

materials () is determined by the following
relationship:AC,
AC, = (525100 — 100) ;, (7)

where is the consumption rate of the i-th type of
material before the introduction of the new method
Nl fasteners;

and - the price of 1 dm2 of the type of material
before and after the introduction of a new LI, 11 ., i

method, respectively, rubles;

- the proportion of materials for which the price
has changed,%.y,

Another factor in reducing the cost is the
reduction in labor intensity, which is provided by the
injection method, on which the costs depend on the
item "Basic and additional wages of production
workers with insurance contributions to extra-
budgetary funds."

Savings on wages (AZP) is determined by the
following relationship:

CBBD

o A
A3IT = (py = o)At U+ =5 57) ®)

Where p;and p, - the price before and after

the introduction of the new method, rubles;

D - additional wages of production workers,%;

SVVF - insurance contributions to off-budget
funds,%.

At the same time, for the introduction of the
injection method, it is necessary to use more
expensive equipment (injection molding machine),
which will affect the increase in the cost of footwear
by increasing the cost of depreciation and repair funds
(under the item "RSEQ").

The increase in cost due to the use of expensive
equipment (ACPCDO) is calculated according to the
following relationship:

S,
ACpcso = 100" ©)
where K is the cost of equipment necessary for the
injection method, thousand rubles;

- the amount of depreciation and repair

funds,%.f AC,gy,
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Overall cost reduction i CBB®
831 = (py = p2) (1+755) (1 + 7g0°)
AC06LLL = ACu + A3H - ACPC30 (10)
=47.85p. (12)
Glue method Injection method _ _ < 10,76) 30
t;=1.1h. t, =0.678 h. A3M = (98,41 = 56,18) (1 + 100 1+ 100
P1 =400 pairs. P2 =700 pairs. (11)
P, =98800 pairs. P2, = 172900 pairs. Artificial and synthetic leather
ACy = (17,27 -12,1 —17,27-7,5)+ 30 =
79,44p + 30 = 109,44 p.
42000000-0,18
AC = “—=4372R. (13)
rese 172900
. = ACMM =(47,8+79,44-4372)-172900=1440608R.
92y.2. = ACoﬁm =(47,8+109,44—-4372)-172900=1962760€R.
AK itself should not be costly, that is, on the one hand,
Current = —— (14) provide the enterprise with sustainable technical and
ye economic indicators and guaranteeing them demand
42000000 not only in the sales markets of the regions of the
ox = 12249253 — 271 () Southern Federal District and the North Caucasus
Federal District, but in the regions of other districts of
T 1ok = 42000000 _ 2.91 () Russia and to be attractive to foreign consumers. But
- 14449253 -9 on the other hand, consumers should have a choice to
42000000 compare the price niche for the offered products with
T 20k = 9636253 =2.14(9) analogues of foreign firms, and always have priority.

When using textile materials, the savings on top
details are even greater - 120.89 rubles. Savings on
salary 67.1 rubles. The nominal annual savings will
amount to 24,944,283 rubles.

The payback period will be equal to:

e Ty = % = 1,7 (roga) (15)
The decrease in labor intensity is:
t; = 1.1 hours and = 0.678 hourst,
11-0,678
a= —-100=4291% (16)

Labor productivity growth with a constant
number of workers (b):

_ 100 -4291 75 1 o 17
T 100-4291 7 a7
Production per year before the introduction of
98,800 pairs, after the introduction of 172,900 pairs.
To make a profit, the enterprise must constantly
monitor the proportion of costs for the manufacture of
the proposed multi-assortment footwear production.
This is possible only if the heads of enterprises
implement modern technological solutions formed on
the basis of the use of multifunctional and universal
equipment and at the same time it is necessary to
remember that the innovative technological solution

This will be possible during the formation of
production.

Conclusion

The use of the injection method will allow the
enterprise in the conditions of market relations to
receive such a volume of profit that will allow it not
only to firmly hold its positions in the sales market for
its shoes, but also to ensure the dynamic development
of its production in a competitive environment, this is
especially important in the manufacture of the entire
assortment of children’s shoes ...

The considered examples of assessing the
competence of respondents participating in surveys
confirmed the high efficiency of the software
developed by the authors on the basis of
randomization, when using the concordance
coefficient, all invited respondents to participate in the
survey are distributed relative to the reference answer
for their assessment of competence on the studied
problem. A special feature of the software product
developed by the authors is the fact that by calculating
the concordance coefficient, you can check the
validity of the choice of a reference answer, or the
opinion of a highly qualified specialist on the problem
under study. This is possible if we invited highly
qualified specialists in this field as respondents, but
their opinion did not coincide with the opinion of the
main respondent. This result gives the researcher a
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basis for rechecking both the opinion of the main
specialist respondent on this topic and the opinion of
the collective scientific school, if the value of the
concordance coefficient lies within 0< W <0.5 , which
is not enough to confirm the opinion of the reference
respondent, and it is necessary to compare it with the
so-called independent researcher, whose results are
confirmed by the assessment of other scientists - the
authors can use the list of factors included in the
question list as the basis for conducting the main
experiment, namely, when obtaining an estimate in the
range of 0.5< W < 1.0. The seemingly multi-Step
solution to the problem is actually justified, because
the cost of conducting a survey is incomparably small
with the cost of conducting research using a large
number of factors. Reducing their number is always
justified and provides the researcher not only with the
reliability of the experimental results themselves, but
also with significant savings on its implementation,
which is a guarantee of achieving the greatest effect
with the lowest possible costs. At the same time , this
software allows you to identify the wrongly chosen
scientific direction of research, warn researchers from
the wrong direction and exclude an erroneous
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OBJIUK U COCTOSAHHUE I'OPOJA HYKYCA B CEPEJIUHE XX BEKA: BMEMYAPAX U
BOCIIOMHMHAHUMAX

Annomayusn: B cmamve packpvieaemcs obaux u cocmosinue 2opooa Hykyca cepeouna XX eexa.
Hcnonvzosannvie memyapvl u 60CROMUHAHUA OarOm npedcmasiienue 0o o0nuKe 20p00d, HCUTUWHBIX YCLOBUSX,
00edicoe, numanuu, 0ocyze Haceienus 2opoda Hykyca. dmu ucmounuku 602camei 0emansimu nO8CeOHe8HOU HCUZHIL,
KOMopble 80CCMAHABIUBAIOM MHONCECIBO UHMEPECHbIX (DAKMOS, He HAULeOUIUX CE0e OMpPAJXNCeHUe 8 Opyeux
UCIMOYHUKAX.

Knrouesvre cnosa:. 2opoo, Hyxyc, eocnomunanus, memyapsi, meamp, 00Cye, pasgieyenue, Napx, OONuK,
KYbmypa, NO8CeOHe8HOCb.

BBeaenue

B nocremaue ol Bee OOJBIIYIO aKTyalTbHOCTh
mpuoOpeTaeT TeMa MOBCeIHEBHAS )KU3HD TOpoJia Kak
CaMOCTOSITENIBHOTO YKMBOIO OpraHU3Ma, BO3HHKAET
HacyIHas He0OXOTUMOCTh HM3Y4YEHHS KYyJIBTYpHOTO
MpocTpaHcTBa ropoja. Mmerommecs MeMyapsl H
BOCIIOMHWHAHHUSA ITO3BOJIAKOT HArJIIOAHO Hpe):[CTaBI/ITI)
KyJIBTypHOE IPOCTPAHCTBO TOPOAA, a TAKXKE BHISIBUTH
CBOCOOpa3He M XapaKTEePHBIC YEPThl COIHMATIBHO-
KynbTypHOTO 0o0nnka Hykyca.

EcTp BBIpaXkeHHE Cpeiy HACEIEHUS, YTO TOPOJ
BCeraa  MMeeT  CcBouM  mpeumymiectBa.  [lo
BociomuHaHuio K.AWemMOeroBa B 1925 Tomy B
Hyxkyce 0b110 3-4 x03siicTBa. D10 OBLIH HEOONBIINE
XO3SUCTBA  ypaliblleB  (ypaJbCKUX  Ka3akoB),
cocrosiBiue u3 2-3 uenosek [1]. Tepoit Y36ekucTana
T.KaunOepreHoB B CBOMX BOCIHOMHHAHHSX ITHCal,
YTO «B IOCIIEBOEHHBIE TOIbI Hykyc He Obul emé HI
MHOTO3T2)KHBIM, HH MHOTOJIIOJHBIM U ac(halbToM
TOXE HE MOT IIOXBACTAaThCS. B Te roipl 3emeHBIX
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oJicii B HeM OBLIO OOJIbIIIE, YeM B MHBIX MecTax. Jla Bor, uro oHAa BcIOMHMHAIa, O COCTOSHHH

1 BOOOIIE BHEUIHE OH CKOpee HAallOMUHAI OOJBIION
ayJ1, HeXXEITH CTOMIHBIH ropomy [2].

HecMmotps Ha TO, yTo HyKyC siBIsuIca cronuuen
Kapaxanmakcrana ¢ 1932 rona, ropon erie HUKaK He
MOXOAWI Ha CTOJHIy BCIIOMHHAET ITOCIEBOCHHBIC
rogsl  Hykyca TI'ynaitma  EcemypartoBa. U3
BocnnomuHaHui I'ynaiimm Ecemyparosel «B Hykyc u3
Uumbas Mbel nepeexanu B 1945 roxy. CssizaHo 3TO
O6put0 ¢ mepeBofoM UmMMOaMCKOro HHCTHTYTa B
Hyxkyc, rioe crapmmii 6pat EcemypatoB AifTxan ObLT
CTapIIMM IIperojaBareyieM B HHCTUTYTE. JKUTh B
Hyxyce mam Oputo Herme. Cembs Meip3aranm
JapubaeBa (aBTopa moBecTH «MBIHIApBIH OUpH»,
mormbmero B 1943  romy B pesyibraTe
aBuakaractpodsl) - keHa Mawmblk U g04p Posa
Jlapubaena, xuna B Hykyce mo ynunie byaennoro B
ITHKOMHATHOM JIoMe. DTO yiuIa, KoTopas ceidac
pacnonaraercs Hejaineko oT 0Oazapa. Tak BOT oOHH,
CllasM HaM JTBe KOMHATHI B apeHmy» [3].

Hanee, oHa BcroMuHaeT, 4to «BomompoBona
HeT. S ToBONbHA KPYIIHAs, B35IB KOPOMBICIIO, TACKAFO
Boxy u3 Keiskerkena. Hykyc mbuibHBIN, acdanbpTHas
jopora Toraa Obuta penkocthio. Kak — ToJbKO
BBIWJEIIF HAa YNUWIy, cpa3y yToHaelmb B IIbUIM.
Bonbioii mpobaemoii B Hykyce 0110 1octath IpoB
Jutst otoruieHust. YToObI coOpaTh APOBa, CyXHE BETKH
W BBICOXHIIMH KH3sK, COOpaBLIMCh BMECTE C
COCEJICKIMHM JICBOYKAMH M MaJlbUMKaMH UM Ha
OKpamHy ropoja (ceiyac 3TO  MecTo, TIe
pacnonoxunuch 24 u 25 mukpopaiionsr). Tam ObuIO
MHOro mnacymmxcs BepOmonoB. Korma BepOmiox
MOJHUMAJl TOJOBY MBI B CTpaxe pa30erajucs.
CBA3aHO 3TO OBLIO C TSDKENBIM ITOCICBOCHHBIM
nojoxxeHueM. [IpogyKTOB mNHMTaHWS HE XBaraer.
Uto0Bl KynmuTh XJIe0 HeoOxoaumo B 3-4 daca yTpa
MOCTaBUTh OYEpelb, JaXXe TOrAa OKa3bIBAIUCH B
caMoM  KoHIle  ouepemu. Ilpomaxa  xiueba
orpannyeHHa. CymiecTByeT KapTO4YHas CHCTeMa.
[Tponasern BeIAAET X1€0 COOTBETCTBEHHO KOJIMYECTBY
4yeJioBeK B ceMbe. Ecnu g He ommbarock, B TO BpeMst
Ha OJTHOTO yesioBeka BblnaBajioch 400 rpamm xieda.

[Ipobnema c mscom eme Oomee Tskenmas. Kak s
OTMETHJIa, HA OKpPaWHEe Tropoja MACTyXH MacCiu
BepOmIOZOB M Opyroil ckoT. B cmyuae, korma

JKUBOTHOE 3a00JIeBaeT M BOT-BOT IIOMpET, €ro
3aKajbIBalid, a MsCO mponaBanu. [laxe Takoe msico
OBUTO HapacxBaT, NOKyHalli Te€, KTO YCHel.
Hackonbko s moMHI0, HanboJiee TsHKEIbIMU ObLTH 4-5
net mocie nepeesga B Hykyc. XoauTs B mkoy ObLTO
TSDKEJIO0 KakK 3UMOM, Tak U JieToM. JleToM yTomaenis B
MBUTA, KHUTH, TETPaId BCE MbUIbHOE. 3UMOH - Tpsi3b,
OT XOJloJla YepHMIIa I muchMa 3amepiann. Camoe
nyyiee OO0 B TO BpeMs — Mamaba. J[poB He
xBaraeT. Te, KTo 3aHUMaJICs XO35UCTBOM, IPUBO3UIN
Ha elIeK ap0e MEIKUE CYYbsS OT OOJOMABIIHMXCS
JOKHIOBEIX IEPEBbEB, KOTOPHIE MPOaBali Ha Oa3ape,
oHHM ObUTH HapacxBaT» [3].

CUCTEMBI 00pa3zoBaHus BTe roaa: «Kakue TpymHOCTH
WCTIBITHIBAJIH TOT/1a IPETIOIaBATENN, HE PACCKA3hIBAET
HU OJIMH YeNIOBeK. beTHbIe yIuTeNs, TOJIOJHBIMH IIITH
Ha ypok. Cocrosane Hykyca oueHp mioxoe, Kak
BCIIOMHIO T€ JTHH, Ha JyIIE TSHKEIO CTAaHOBUTCS [3].

Ee nevatnenuu o mepBbIX moctpoiikax: «B Te
roasl B Hykye OblTO Beero Tpu aoMa, OJUH U3 HUX
JIBYX3TaxHbIH. Ha mepBoM stake ObLT Mara3un Ne3,
Ha BTOPOM 3Ta)Xe€ >KWJIHU JIIOJIU C «IPABUTEIILCTBAY.
Bropoii nmom — wmaraszun Ne6 HaspiBasica. B Tom
MarasuHe MepBOHAYaIbHO NpoaBaiv Tkanu. [lozxe,
OH INpEBpaTWICSA B TaJIaHTEPEHHBII, TaM NpPOJABATU
nyxu. Tperuit oM — HE3aKOHUYEHHOE 3/aHHUeE
MeIarOTMYeckoro  MHCTUTYyTa. Korma  HWHCTHTYT
OTKpBUICS, B HEro HEBO3MOXXHO OBUIO BOWTH,
[TOMELIEHHUS IS 3aHATHH OB MOJIHEI IBLIH.

Jpyrux OONBOIMX COOPYXCHHH B TOpOJE HE
O0b110. B ocHOBHOM Manenbkue JoMuKU. B 50-e rosl
Hyxyce 6pu1a oHa 6onpHMIIa. Haxoaumacs oHa Bo3e
MEeJarornyeckoro HMHCTUTYTa (HBIHE OKCTpEeHHast
OonpHUIIA — aBT.). B 3Tol OOJNBHHIIE M POXKAIA H
npyrue 3a0oiieBaHMs JeYwId. Tem, KTO Jexanl B
OONBHUIIE, CIBIIIHBI OBIIM T'0JI0Ca HOBOPOXKIEHHBIX
neteit. Bee B ogHOM MecTe ObLTO» [3].

B cBoem memyape W.IllarunoB mnwuumier, 4to
«1953-1954 romsl crpoutenscTBO ropoaa Hykyc
TOJIBKO HauumHallock. Ha MecTe, rTHe ceiiuac
HaXOINATCS WHCTHTYT, (ceituac 3JaHHIE
MenummHCKOTO HWHCTHTYTa — aBT.) pacloiiarajioch
KyKypy3HOE TI0Jie, 32 TJOMOM, B KOTOPOM MBI JKHJITH —
MEJIIKOJIa, adpPONOPT U T'YCTHIE TyTalHBIC 3apOCI

[4].

OTIHYHHUK HapPOJHOTO MIPOCBEIICHHS
V36ekucrana CrapoctuHa @amna HukonaesHa,
OKOHYHUBIIIAs1 IIeJaroru4yeCKkoe yuuinoie B

Mapuiianckoit pecrryonmuke (Pocenst) B 1953 rony ns-
3a HEXBATKH Mearorn4eckKux KajapoB B Y30ekucTaHe
Obu1a HanpaBiieHa B KapakanmakcTaH, BCIOMUHas Kak
npuobt B Hykyc u mepBoe BrneuarieHue o0
YBUIEHHOM pacckasbiBaet, «1953 roay 2 asrycra 100
BBITYCKHUKOB ~ HAIIEr0 YYWIMINA BBIEXAJIO B
V36ekncran. CoctaB ¢QopmupoBaiics B Kazane.
IlpuexaB B Tamkent Hac HanpaBwiu B Hykyc. Ha
napome 4epe3 peky Amynapbs npoexanu Yapmkay,
VYprenu u npubsum B Hykyc 19 asrycra 1953 r.
[TepBoe BnieuatiieHue - OrpoMHas peka, mycroii oeper,
HH BETOYKI» [5].

Buemnuii 0o6muk ropoga Hykyca co BTOpoit
nosioBuHe XX BeKa Hayall MEHATbCS U yTPaTUTh
CTaTyC CeJbCKOro IocelieHns. B ropone cnoxxumiiach
ropojckasi HH(QpacTpyKTypa, OCHOBHBIM 3JIEMEHTOM
KOTOpOH  SIBJSUTICH ~ MacIITaOHBIE  3aCTPOWKH,
BOJIONIPOBO/, KaHaJIH3aIusl, ANIEKTPHUECTBO,
TenedoH, TPAaHCIIOPTHBIE CPENCTBA, cepa OBITOBOTO
obcnyxuBanus. [IpaBna, Takum OiaroycTpoicTBOM
MOJTb30BAINCH B OCHOBHOM JKHTENN IIEHTPAIbHOU
yactu ropoaa [9].
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s cenbckoil Monoaexu noezaka B Hykyc B te
TOJTbI, ObLTa OONBIUM COOBITHEM. «S1 B IEPBHIH pa3 U3
Taxrakymneipa B Hykyc nonan B 1961 rony, B Ty mopy
s yauiicsi B 6 kiacce u, npuOsB B Hykyc, 6bu1 0ueHb
YIAMBIIEH TOpPOJIOM, €ro pasMmepamu. XOTs ceiuac
BCIIOMHHAsI T€ TOJpI, AyMarw, KaK Ke s Obul emle
coBceM Mai, Benb Hykyc B TO Bpemsi Obul
HEOOJBIINM, B HEM HMMEIOCh TOJIBKO ABE OOIBIINE
ymunbl — Typrtkynbckas m Kannauna (HbiHE A.
Jocnazaposa). Ilozxe mnosBunace ynuna JleHnHa
(merae U. Kapumoma), Bmoms KoTOpoi ObDIH
pacniosiokenuss 3maHust OOkoma, CoBMHHA, 3TH
3MaHMUS Ka3aluch OYeHb OompmmMu. B 1965 romy s
okoHuuB yueOy B Tamkenre BepHyics B Hykyc,
coycTs Kakux-To 4-5 et Hykyc cTan emie kparie yem
ObUI, CTPOWINCH HOBBIC JOMa, ITOSBWJIACh HOBAs
Oonpimast ynuna — ynuna Mupa, B 1966 roxy Obin
IIOCTPOEH U CJaH B AKCIUTyaTauuio 21 Mmukpopaiion. B
1967 romy B 3TOM paiioHe ObLTIO BOo3BeACHO A0M Nel7
JUISL CITy’KaIlliX TeaTpa He MMEIOMINX CBOETO KIIIbsD»
[6].

W3 Bocomunanmii @anusr CtapocTuHbl «Myxk
Cabbip YtenoB 1930 roga poxaeHus, paHO TTOTEPSLT

oTIa, Marh, Ya0u MaxuroBa ObUIa JOYKOM
Ceiidpynrabura MaxuroBa, OAHa BOCIUTHIBAJIA
nereit. Cabplp ¢ 13 jer Havanm paboTateh B

CranncnaBckoM Ttearpe Hykyca, B TaHIEBaJIbHOH
rpymne. Toraa TeaTp ObLI PacHONIOKEH BO3JIE LIKOJIBI

[Tymkuaa. IlocnmeBoeHHBIE TOABI OBLTH  JONTHE
TpyaHble TOoAbl. He xBatamo empl, OICXKIHI
[TocneBoeHHBIE TOABI apTUCTaM ObUIO  0coboe

BHUMAaHHE, UM BBIJIaBAJIM IPAaBUTEILCTBEHHBIN ITacK.
BrinaBanu kaxpii gens 400 rpamma xiie6a, u Cadbip
mpoxaas 200 rpamma xyreba IOKyHai Macio.

JlHeM MaTh XOoAwia Tyna M coOMpana MeNKUi
XBOpOCT M JipoBa. B Te BpemeHa ObUIO TsDKENO C
JIpoBaMU. 3MMa B TOT roJ] Obli1a 0COOCHHO XOJIOTHAS.
JIpoB He XBaTaeT, JKUIHILE eJie mporpesaercs. Torzia
B Hykyce OBLIO CIIOKHO, KaK HOCTPOUTBH JOM, TaK H
HaWTH IpOBa It OTOIUICHHUS, B OOIIEM, )KUTh B IIEJIOM
oputo TsDKeno. B Hykyce mepebom ¢ xmeOoMm.
Oco0eHHO OCTpPO OLIyINANach HEXBaTKa TOBapOB
NepBOi HEOOXOANMOCTH - MyKH, caxapa, 4asi, CIINIeK,
Macna, Mblia, coin» [4].

«5l xopomo NOMHIO BO BpeMeHa XpylieBa
(1953-1964 rr.) B MarasuHax He OBUTIO MYKH, YTOOBI
JIOCTaTh XJied, BCTaBalmu C Ioctenn B 4-5 yrpa,
3aHUMaIK ouepenu. YeMy TONBKO HE YYHT TOJOJ,
HEJIOCTAaTOK. MBI, )KEHIIUHBI YMYPSUIMCH 3aBapHBaTh
MaHKy, TyAa Kiaixu siina u nexnn Oymouku. Ceitdac,
ciaBa Oory Jiroan XuBYT xopoo. He Hano cTosTs B
0OJIBIIION OYepeau 3a XJIe00M, MOJIOKOM» [5].

«Bmnote 10 70-X TOAOB JEHET y HACEIECHUS HE
Obuto. S1 B MeEpBbIi pa3 yBuzen AeHbIM B 13 yeT, B
1961 ronmy. B paiionax nmener He Bumenu BooOme. B
CEeNIbCKOM  MECTHOCTHM  CYyLIECTBOBaJI OOMEH —
«baptep». Hamr orten, HaBpIOUMB Ha JIONIAb MEIIOK
JUKyrapsl (copro) otmpaBimsuics Ha UnmOaiickuid
6azap, rme oOMeHHMBaN ee Ha caxap, macno. Jlroau

CaMH BBIIABIMBAIN KyHXYTHOE Macjo. XJIOIKOBOE
MAacIo, MpoJaBaBIleecs B Mara3uHax, HaceICHUE He
nro6umo» [6].

W3 Bocnomunanuii ['ynaiimel EceMypatoBsl: «B
50-romsr B ropome Hykyce ObLIIO MHOTO CTYIICHTOB.
Bce w™omomeie — 3TO Tepuon, KOTAa MHOTHE
CTPEMUIIUCH YUUTHCS. JKU3HB Y CTYJCHTOB ObLa €Iie
Oonee Tsoxenas. MTHCTUTYTCKOE OOIIEKUTHE 3UMOIL HE
OTaIUIMBAJIOCh.  [loMemieHuss  XONIOOHBIC.  OTa
CUTYyaIlMsI XOpOIIIo 00prcoBaHa B cTuxax MOparuma
IOcymoBa «Tuk Typ AeceH, THK TypaJbl HOCKHIBIM
(«Cxakemp CTOSTh O «CTOWKE CMUPHO» - CTOSAT MOH
HOCKHW»). B momenieHue ObIIO HACTOJILKO XOJIOIHO,
YTO CHSTBHIC C HOT HOCKH KOYCHEITH.

VYuumMmcs aHeM M HOublo. B Te BpemeHa mamibl
HET, CBEYHM TOXKE HET, JaXXE CCIH eCTh JIaMIia, HeT
KEpOCHHA, YUTATh HOUYBIO TIPH CBEYE HE JAIOT, racsT.
B marasmHax ouepenp 3a JAMIIOW, €CIIA M YIAaeTCs
npuoOpecTH, 1 To ¢ 6oeMm. 51 3ae3aro Ha KphILTy JoMa
W TaM YHTAl0 MOJ JyHHBIM CBeToM. [lpumrexmime
JIOMOM TOCTH, YBHJIEB MOE YIIOPCTBO, TOBOpHIIH: « M3
9TOH AEBYIIKH YTO-HUOYIb, 1A MOIyIUTHCS». YnTana
JlaKe HalIcHHBIC Ha ynuie OOpBIBKH ra3eThl. JJoma
cBeun Her. Eciu muammue Oparbsi, urpasi 3alleHyT
MOpIKY, OHa TYT ke paz0mBaercs. MOp>KU HET, Taxe
€CJI €CTh B MarasuHe — J0poro. Y MOJOEKH TeX JIeT
eCTh CTpeMJICHHE K ydeOe, CTpeMIJICHHE IBUTaThCS
BIIEpeNl, HO BO3MOXHOCTH ObLIM He y Bcex. Ham
KapaKaJIaKCKU HapoJ MEepekHl CaMmble TSDKENbIe
MOCJIEBOCHHBIE TOJIBI M TOJIOJ BUIACT U HUIIETY» [3].

«Ecnmu ke oOparumcss K CBOOOJIHOMY BpeMsi
MIPOBOKICHUIO JIFOACH, TO B TO BpeMsl BCe pabOTaly,
0e3pabOTHBIX JIFONICH TPYAHO ObLIO HAiTH. B Te rojbl
y JIIOJell HeT ele TeneBU30poB. BeuepoMm mronu,
MOY>KUHAB M B3sB C CO00I BCEX CBOMX JOMOYAJILEB,
3aKpbIB JIBEPh HAa 3aMOK, a ObIBaJIO, YTO U HE
3aKphIBAJIM, OTIPABIUIACH B Mapk. ABTOpEI
BOCIIOMMHAHUI 51 MEMYapoB €IUHOAYLITHO
YKa3bIBAIOT Ha OCOOYIO pOJIh MapKa B KU3HU TOPOJa,
CIpaBeVIMBO  CUUTas €€ OJHMUM U3  CaMbIX
OXUBJCHHBIX MecT Hykyca. JIBOpUBI KYyJIBTYpHI,
napku ObUTH O4YeHb xopormme. Ha mMecte mapka ObLI
Jec. JTO CTYAEHTHI, H3pAaHUB CBOHM PYKH, pa3peIriIn
JIEPEBBS B JIECY, MPOBEIH apBIKbI, TPOTYaphI CICIalH,
nocaauiau AepeBbs. B orkpeitue B 1948-1950 roxsr
mapka, MBI TOXE BHECIHM CBOIO Jjenty» [3],
BciomuHaeT ['ynaitiia EcemypaToBa.

«Kaxnapiil 1eHb, Kak TOJbKO HACTYIAET 5 4acoB
Hacliex MOEM Iocyly M ycrpemisieMcs: B napk. Kak
TOJIBKO YCIBIIINM 3BYKH MY3bIKH, OS)KUM Ha TaHIBL.
BuyTpu napka ObUT HEOOJBIION TeaTp, HO MHECHI TaM
CTaBIUIN HE Ka)XJIBIH A€HB, HO 3aTO KHHO ITOKa3bIBATIH
o 3 ceaHca B 1eHb. B Teatpe 6p110 okono 1000 mecT.
Jlrom He TMOMEINANUCh B OJTOT JICTHUH TeaTp |
CMOTpENH KOHILIEPTHL, CIEKTaKIHd, KHHO(DHUIBMEI,
B300paBIINCH Ha JIepeBbsi BOKPYT Tearpa. ['oBopuiny,
4yT0 10 BceMy Coro3y HeT Takoro tearpa. buiertsr B
KHHOTEaTp HEOOXOMMMO OBLTO TMOKYIaTh 3apaHee,
HHaYe HE TOMaeIIb Ha MPOcMOTp hrbMa. OcoOeHHO
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y  HaceleHWs  IOJb30BAIMCh  IMOIYJIAPHOCTHIO martepeii. «B Hykyce BoaKy HOIAIOT IPAMO HA YIIHILE,

unuiickue ¢puabpMsl [7]. Kpome Tearpa B mapke Obliia
TaHmmIomaka, masuas [10].

Bremnnii o6muk ropoma Hykyca co BTOpoit
nosioBuHe XX BEKa Ha4yajl MEHATHCS M COBPEMEHEM
TEpST CTAaTyC CEJIbCKOTO TMoceneHus. B ropone
CJIOKMJIACh TOPOACKAash MH(PPACTPYKTypa, OCHOBHBIM
3NMEMEHTOM  KOTOpPOH  SBISINCH  MacIiTaOHbIE
3aCTpOHKH, BOJIOTIPOBO/I, KaHaJIM3awusl,
ANIEKTPUUYECTBO, TelieOH, TPaHCIIOPTHBIE CPENCTBA,
cepa ObiTOBOTO OOCTyx)uBaHWsA. [IpaBma, Takum
05aroycTpolcTBOM  IIOJIb30BAIUCH B OCHOBHOM
JKUTENN IEHTPaIbHOM 9acTH Topoza.

«Ecmu MBI 00paTUMCs K BOIIPOCY MPECTYITHOCTH
B T€ BPEMEHA - MBI PEJJKO CTAIKHBAINCh C HUM B JHH
Hatrel roHocTd. B Hykyce OBIITH N3BECTHEI XYJIHTaHBI

mo kiamuke  OxTa0pp, «MscHuk», «Kazaky,
«CnapTtax». Ho M He OBLIO 1eJ10 A0 MPOCTHIX JIIOACH.
Ouu Obutn  camu 1o cebe» [6]. IIpsHCTBO

CYIIECTBOBAJIO U B TO BpeMs. Korna roHoma sBIsuics
JIOMOH BIIEpBbIE TIOIPOOOBAB BOJKH, POAUTEIH JIaKe
panoBanuch «Hair CbIH HE OTCTAT OT APYTUX».

B naTtunecsatele TroAbl  Cpeau  CEIbCKOTO
HaceJeHNs ObITOBAIIH camble pa3iauyHbIe
npeacrasienust o Hykyce. Ecnu HekoTopsle mronu
MIPEBO3HOCUIM TOPOJCKHUX JKHUTENEH, JApyrue xe
pacckazaMH O  HEBOCIHTAHHOCTH  TOPOJICKOTO
HaceJIeHHs, 3aMETHO OXJIaXKAalu cepiua OTLOB U
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HQJIUB B KPYXKH M cTakaHbl. ChIH Takoro-tTo H3
TaKOro-TO ayqa, NMpeBpaTHiics B anmkoronuka. CelHa
TaKOTr0-TO, M3 TAaKOTO-TO ayja HM30MiIu OaHAWTHI 1
OCTaBMIM yMHUpaTb Ha YIHIE...», - Pa3rOBOPEI
MOXOXKHE HAa 3TW s CaM HE pa3 CIBIANT BO BpeMs
pasnuuHbIX MeponpusaTuil. Ha camom e neme B
OoKanbl HaIMBAJIU MUBO, & HE BOJKY, a B CTaKaHaX
nofasanu 1o 50-100 rpaMM BOAKM UM BUHA, U HE HA
yIIuIe, KaK YTBEpXKJAlIW JIOOH, a B CHEHHAIBHBIX
3aBEJICHUAX, HAa3bIBAEMBIX «3aKycouHas». B Te roasl,
0 KOTOpPBIX HJAET pedb, Ui CEJIbCKUX JKUTeIeH

YBJICUCHHE  BOJKOH, CTAHOBJIEHHE Ha  IyTh
AITKOTOJT3Ma OBUTO CTPAIIHBIM siBJIeHHEM [8].
MemyapHblii  HUCTOYHMK M BOCIIOMHHAHUS

OUYEBHILIEB PACCMATPUBAEMOr0 NIEPHOA OPUEHTUPOBAH
B IIEJIOM Ha Kpyr IIUPOKOTO YHUTATENsl, dTO
00BIICHACTCS TPOMAIHBIM HHTEPECOM MOCIEIHEro K
MeMyapaM U BOCIIOMUHAHUAM. V3710)KeHEe COOBITHI B
HUX Oonee spkoe, Oonee kmBoe. Bce 3T0
CBUJIETEIIECTBYET O «CUJIBHOW» CTOPOHE MEMYApOB U
BOCIIOMMHAHUN KaK MCTOPUYECKOTO MCTOYHUKA U
3acTaBJIsIeT UCCIeoBaTelieil Bce valie o0pamarbses K
HHUM B rorckax uHdopmaiuu. B Hatem npumepe 3Tu
pacckaspl MMOMOTAT OMIYTHUTH arMocdepy ropoaa
TOT0 BPEMEHHU, JIy4llle MOHATh TOBCEJHEBHYIO KU3HB,
0coOEHHOCTH OBITa ¥ HPaBOB TOPOIKAH.

6. (n.d.). Vospominanija. Zhalzas Sultabaev 1948
g.r., Zasluzhennyj artist Uzbekistana. Narodnyj
artist Karakalpakstana. Laureat
gosudarstvennoj premii imeni Berdaha.

7. Kanijazov, S. (2006). Altyn zhagys. (p.49).
Nekis.

8. ©tenijazov, K. (2001). Ojlaryma ezekles emirim.
(p.25). Tashkent.

9. Abibullaev, S. (2001). «Ozturak zhaj sanaat
bankivne  bes zhyl. (pp.75-77). Nekis,
«Karakalpakstany.
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Introduction

The firearm is the weapon designed to
mechanically defeat of the target at the distance by the
projectile that receives directional movement due to
the energy of the powder or other charge [1].
Automatic small arms, called the assault rifles, are
used to create high-density fire and the targets defeat
at the short distances. The reliability and the simplicity
of the design of the Kalashnikov assault rifle make it
the most common small arms in the world [2].

The 5.45mm and 7.62mm cartridges are used for
shooting, depending on the modification of the
Kalashnikov assault rifle. The 7.62mm cartridge
considered in this work is used for shooting from the
AK-109 assault rifle. The cartridge consists of the
bullet, the case, the powder charge, and the percussion
cap. The general view of the 3D model of the 7.62mm
cartridge for the AK-109 assault rifle is presented in
the Fig. 1.

.

Figure 1 — The 3D model of the 7.62mm cartridge for the AK-109 assault rifle.

The initial flight speed of the steel bullet is 700-
720 m/s. The high flight speed and the design of the
assault rifle bullet allow you to fire with high striking
ability. One of the characteristics of striking ability of
the bullet is the penetrating ability, which is
determined by the path traveled by the bullet along the
ballistic trajectory in the targets made of various
materials [3-5]. It depends on the characteristics of the
moving bullet. The values of the bullet penetration of
the assault rifle into the metallic, brick, glass, wood,
concrete and other targets were determined
experimentally (under the normal conditions).
However, the analysis of the deformation degree,
cracking and destruction of materials can be done after
the thorough examination in the laboratory. To reduce
the time of testing and the laboratory examinations, it
is rational to carry out shooting from the assault rifle
and the analysis of the stress and strain state of the
target materials by the method of finite element
modeling in special software products.

BULLET

2. Materials and methods

2.1. Modeling conditions

The computer simulation [6] of the process of
shooting from the AK-109 assault rifle at the targets
was implemented in the ANSYS Autodyn 14.5
program. The process simulation of penetration of the
bullet model at the angle of 90 degrees into the targets
models made of various metallic and non-metallic
materials was the two-dimensional statement of the
study. The initial velocity (v) of the bullet flight along
the X-axis was adopted 720 m/s. The target was the
plate fixed on one of the sides. The bullet and target
models were divided into 1250 and 3500 finite
elements, respectively [7]. The interaction between
the bullet and the target was carried out by the
Lagrange/Lagrange solver. The external gap during
the contact was determined by the value of 0.008741.
The safety factor in the conditions of deformation of
the bullet and target models was adopted 0.2. The
statement of the modeling process of the bullet
penetration of the assault rifle into the target is
presented in the Fig. 2.

Figure 2 — The statement of the modeling process of shooting at the target.
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The bullet and targets models were given the
properties of carbon steel, Kevlar, high-strength
concrete, stainless  steel, aluminum alloy,
thermopolished glass, and titanium alloy.

2.2. The properties of 1006 carbon steel (the
bullet material)

1006 carbon steel is steel containing mainly
carbon as the alloying element. It contains about 0.4%
silicon and 1.2% manganese. Chromium, nickel,
aluminum, copper and molybdenum are also present
in small quantities in carbon steel. The features of
AISI 1006 carbon steel are mainly softness and
ductility. 1006 carbon steel was adopted for the bullet
model of the assault rifle. The material density is
7.896 g/cm®. The following parameters were set for
the material state: the equation — shock; the Gruneisen
coefficient — 2.17; the parameter C1 —4.569x10° m/s;
the parameter S1 — 1.49; the reference temperature —
300 K; the specific heat — 451.999969 J/(kgxK). The
strength characteristics of material were set by the
following parameters: the type of the strength model
— Johnson-Cook; the shear modulus — 8.180001x107
kPa; yield stress — 3.5x10° kPa; the hardening constant
— 2.75x10° kPa; the hardening exponent — 0.36; the
strain rate constant — 0.022; the thermal softening
exponent — 1.0; the melting temperature — 1.811x10°
K; the reference strain rate (/s) — 1.0; the strain rate
correction — 1% order.

2.3. The properties of Kevlar/epoxy composite
(the first material of the target)

Kevlar is the heat-resistant and strong synthetic
fiber, related to other aramids [8]. In unidirectional
Kevlar/epoxy composite, the modular ratio is 20 and
epoxy occupies 60% of the volume. This material was
adopted for the target No. 1. The material density is
1.65 g/cm?. The following parameters were set for the
material state: the equation — orthotropic; stiffness —
the stiffness matrix; C11 — 3.425001x10° kPa; C22 —
1.35x107 kPa; C33 — 1.35x107 kPa; C12 — 1.14x10°
kPa; C23 — 1.2x10% kPa; C31 — 1.14x10° kPa; the
shear modulus 12 — 1.0x10°¢ kPa; the shear modulus
23 — 1.0x108 kPa; the shear modulus 31 — 1.0x108
kPa; the material axes — the X-Y-Z space; the Z-
coordinate for the direction 11 (XYZ) — 1 mm; the
volumetric response — polynomial; the bulk modulus
Al — 4.153889x10° kPa; the parameter A2 —
4.000001x10" kPa; the parameter T1 — 4.153889x10°
kPa; the reference temperature — 300 K; the specific
heat — 1.42x10° J/(kgxK). The strength characteristics
of material were set by the following parameters: the
type of the strength model — elastic; the shear modulus
— 1.0x10° kPa. The process of material failure during
deformation was carried out according to the
following specified parameters: the type of the failure
model — material stress/strain; tensile failure stress 11
— 1.0x10% kPa; tensile failure stress 22 — 1.0x10%°
kPa; tensile failure stress 33 — 1.0x10%° kPa;
maximum shear stress 12 — 1.0x10%° kPa; maximum
shear stress 23 — 1.01x10% kPa; maximum shear stress

31 — 1.01x10% kPa; tensile failure strain 11 — 0.01;
tensile failure strain 22 —0.08; tensile failure strain 33
— 0.08; maximum shear strain 12 — 1.0x10%;
maximum shear strain 23 — 1.01x10%; maximum
shear strain 31 — 1.01x10%°; the material axes option —
the 1JK space; the post failure option — orthotropic; the
residual shear stiffness fraction — 0.2; maximum
residual shear stress — 1.0x10%° kPa; the
decomposition temperature — 700 K; the matrix melt
temperature — 1.01x10% K; failed in 11, the failure
mode — 11 only; failed in 22, the failure mode — 22
only; failed in 33, the failure mode — 33 only; failed in
12, the failure mode — 12 & 11 only; failed in 23, the
failure mode — 23 & 11 only; failed in 31, the failure
mode — 31 & 11 only; the melt matrix failure mode —
bulk.

2.4. The properties of 140 MPa compressive
strength concrete (the second material of the
target)

Concrete is composite material composed of fine
and coarse aggregate bonded together with fluid
cement (the cement paste) that hardens (cures) over
time [9]. Concrete is high-strength (it has compressive
strength greater than 40 MPa). This material was
adopted for the target No. 2. The material density is
2.75 glcm®. The following parameters were set for the
material state: the equation — P alpha; the porous
density — 2.52 g/cm?; the porous sound speed —
3.242x10° m/s; initial compaction pressure —9.33x10%
kPa; solid compaction pressure — 6.0x108 kPa; the
compaction exponent — 3.0; the solid EOS -
polynomial; the bulk modulus Al — 3.527x10" kPa;
the parameter A2 — 3.958x107 kPa; the parameter A3
— 9.04x10° kPa; the parameter BO — 1.22; the
parameter B1 — 1.22; the parameter T1 — 3.527x107
kPa; the reference temperature — 300 K; the specific
heat — 653.999939 J/(kgxK); the compaction curve —
standard. The strength characteristics of material were
set by the following parameters: the type of the
strength model — RHT concrete; the shear modulus —
2.206x107 kPa; compressive strength (fc) — 1.4x10°
kPa; tensile strength (ft/fc) — 0.1; shear strength (fs/fc)
— 0.18; the intact failure surface constant A — 1.6; the
intact failure surface exponent N — 0.61; the
tens./comp. meridian ratio (Q) — 0.6805; brittle to
ductile transition — 0.0105; G (elas.)/(elas.-plas.) —
2.0; elastic strength/ft — 0.7; elastic strength/fc — 0.53,;
the fractured strength constant B — 1.6; the fractured
strength exponent M — 0.61; the compressive strain
rate exp. alpha — 0.00909; the tensile strain rate exp.
delta — 0.0125; the maximum fracture strength ratio —
1.0x10%%; use CAP on the elastic surface — yes. The
process of material failure during deformation was
carried out according to the following specified
parameters: the type of the failure model — RHT
concrete; the damage constant, D1 — 0.04; the damage
constant, D2 — 1.0; minimum strain to failure — 0.01;
the residual shear modulus fraction — 0.13; tensile
failure — hydro (Pmin). Material was given the
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numerical mechanism to automatically removing the
elements during the simulation: the type of the erosion
model — geometric strain; erosion strain — 2.0; the type
of geometric strain — instantaneous.

2.5. The properties of 304 stainless steel (the
third material of the target)

SAE 304 stainless steel is the most common
stainless steel [10]. Steel contains both chromium
(between 18% and 20%) and nickel (between 8% and
10.5%) metals as main non-iron constituents. It is
austenitic stainless steel. This material was adopted
for the target No. 3. The material density is 7.9 g/cm?®,
The following parameters were set for the material
state: the equation — shock; the Gruneisen coefficient
— 1.93; the parameter C1 — 4.57x10° m/s; the
parameter S1 — 1.49; the reference temperature — 300
K; the specific heat — 422.999939 J/(kgxK). The
strength characteristics of material were set by the
following parameters: the type of the strength model
— Steinberg-Guinan; the shear modulus —7.7x10" kPa;
yield stress — 3.4x10° kPa; maximum vyield stress —
2.5x10% kPa; the hardening constant — 43; the
hardening exponent — 0.35; the derivative dG/dP —
1.74; the derivative dG/dT — -3.504x10* kPa/K; the
derivative dY/dP — 0.007684; the melting temperature
—~2.38x10° K.

2.6. The properties of 2024 aluminum alloy
(the fourth material of the target)

2024 aluminum alloy is aluminum alloy, with
copper as the primary alloying element [11]. It is used
in applications requiring high strength to the weight
ratio, as well as good fatigue resistance. This material
was adopted for the target No. 4. The material density
is 2.785 g/cm?. The following parameters were set for
the material state: the equation — shock; the Gruneisen
coefficient — 2.0; the parameter C1 — 5.328x10° m/s;
the parameter S1 — 1.338.

2.7. The properties of float glass (the fifth
material of the target)

Float glass is the sheet of glass made by floating
molten glass on the bed of molten metal, typically tin,
although lead and other various low-melting-point
alloys [12]. This method gives the sheet uniform
thickness and very flat surfaces. This material was
adopted for the target No. 5. The material density is
2.53 g/cm?®. The following parameters were set for the
material state: the equation — polynomial; the bulk
modulus Al — 4.54x107 kPa; the parameter A2 — -
1.38x10% kPa; the parameter A3 — 2.9x10® kPa; the
parameter T1 — 4.54x10” kPa. The strength
characteristics of material were set by the following
parameters: the type of the strength model — Johnson-
Holmquist; the shear modulus — 3.04x107 kPa; the
model type — continuous (JH2); the Hugoniot elastic
limit — 5.95x108 kPa; the intact strength constant A —
0.93; the intact strength exponent N — 0.77; the strain

rate constant C —0.003; the fractured strength constant
B — 0.35; the fractured strength exponent M — 0.4; the
maximum fracture strength ratio — 0.5. The process of
material failure during deformation was carried out
according to the following specified parameters: the
type of the failure model — Johnson-Holmquist; the
hydro tensile limit — -3.5x10* kPa; the model type —
continuous (JH2); the damage constant, D1 — 0.053;
the damage constant, D2 — 0.85; the bulking constant,
beta — 1.0; the damage type — gradual (JH2); tensile
failure — hydro (Pmin).

2.8. The properties of Ti-6Al-4V titanium
alloy (the sixth material of the target)

Ti-6Al-4V is alpha-beta titanium alloy with high
specific strength and excellent corrosion resistance. It
is one of the most commonly used titanium alloys and
is applied in the wide range of applications where the
low density and excellent corrosion resistance are
necessary such as e.g. aerospace industry and
biomechanical applications. This material was
adopted for the target No. 6. The material density is
4.45 g/lcm®. The following parameters were set for the
material state: the equation — puff; the parameter A1 —
9.940001x107 kPa; the parameter A2 — 1.244x108
kPa; the parameter A3 —4.847x107 kPa; the Gruneisen
coefficient — 1.0; the expansion coefficient — 0.67; the
sublimation energy — 2.71x10° J/kg; the reference
temperature — 300 K; the specific heat — 525 J/(kgxK).
The strength characteristics of material were set by the
following parameters: the type of the strength model
— von Mises; the shear modulus — 5.5x107 kPa; yield
stress — 1.5x10% kPa. The process of material failure
during deformation was carried out according to the
following specified parameters: the type of the failure
model — hydro (Pmin); the hydro tensile limit — -
3.0x10° kPa; the reheal — yes; stochastic failure — yes;
the stochastic variance (gamma) — 16; the minimum
fail fraction — 0.1; the distribution type — the fixed
seed.

3. Results and discussion

The dynamics process of the bullet penetration
of the assault rifle into the target made of
Kevlar/epoxy composite is presented in the Fig. 3. The
target model was presented in the form of the finite
elements inscribed into the dimensional rectangle.
This allowed us to obtain the complete pattern of
deformation of the target material during the bullet
penetration. The results were recorded every 1200
cycles (0.002633 ms) of calculating the dynamics
process of flight (movement) and penetration of the
bullet into the target.

The penetration process is accompanied by
crumpling the bullet (reducing the length and
increasing the cross-section) and the formation of the
blind hole in the target.
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Figure 3 — The dynamics process of the bullet penetration of the assault rifle into the target made of
Kevlar/epoxy composite.

It is determined that at the maximum bullet
penetration (the bullet length is 14 mm), the target is
bent on the reverse side. The target material in the
contact zone with the bullet is significantly deformed
(the maximum stretched and compressed finite
elements of the target model). The images and the
values of the bullet penetration into the targets made

of various materials are presented in the Fig. 4 and in
the table 1. The bullet is deformed in the same way
during penetration into the targets made of stainless
steel and thermopolished glass. The density of
thermopolished glass is three times less than that of
stainless steel. Maximum deformation of the bullet
occurs during penetration into the target made of
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titanium alloy. In accordance with the scales plotted
on two coordinate axes, the maximum values of the
bullet penetration into the targets were determined.
Shooting at the target made of titanium alloy is
characterized by the minimum depth of the bullet

penetration, equal to 2 mm. Similar shooting at the
target made of aluminum alloy is characterized by the
maximum depth of the bullet penetration, equal to 15
mm.
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Figure 4 — The penetration depth of the steel bullet into the targets made of Kevlar/epoxy composite (A), 140
MPa compressive strength concrete (B), 304 stainless steel (C), 2024 aluminum alloy (D), float glass (E), and
Ti-6Al-4V titanium alloy (F).

Table 1. The values of the maximum depth of the bullet penetration into the targets, in mm.

. Kevlar/epoxy | 140 MPa compressive 304 stainless 2024 aluminum Float Ti-6Al-4V
Target material . L
composite strength concrete steel alloy glass titanium alloy
Maximum depth of 8.0 4.7 31 15.0 45 2.0
bullet penetration, mm

The state of the steel bullet and the targets made
of various materials is presented in the Fig. 5. The
velocity vectors of material displacement of the bullet
and the targets made of various materials are
presented in the Fig. 6. The contours of effective strain
of the steel bullet and the targets made of various

materials are presented in the Fig. 7. The contours of
compression of the steel bullet and the targets made of
various materials are presented in the Fig. 8. The
contours of pressure in the steel bullet and the targets
made of various materials are presented in the Fig. 9.
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Figure 5 — The state of the steel bullet and the targets made of Kevlar/epoxy composite (A), 140 MPa
compressive strength concrete (B), 304 stainless steel (C), 2024 aluminum alloy (D), float glass (E), and Ti-
6Al-4V titanium alloy (F) after the simulation.
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Figure 6 — The velocity vectors of material displacement of the bullet and the targets made of Kevlar/epoxy
composite (A), 140 MPa compressive strength concrete (B), 304 stainless steel (C), 2024 aluminum alloy (D),
float glass (E), and Ti-6Al-4V titanium alloy (F) after the simulation.
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Figure 7 — The contours of effective strain of the steel bullet and the targets made of Kevlar/epoxy composite
(A), 140 MPa compressive strength concrete (B), 304 stainless steel (C), 2024 aluminum alloy (D), float glass
(E), and Ti-6Al-4V titanium alloy (F) after the simulation.
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Figure 8 — The contours of compression of the steel bullet and the targets made of Kevlar/epoxy composite
(A), 140 MPa compressive strength concrete (B), 304 stainless steel (C), 2024 aluminum alloy (D), float glass
(E), and Ti-6Al-4V titanium alloy (F) after the simulation.
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Figure 9 — The contours of pressure in the steel bullet and the targets made of Kevlar/epoxy composite (A),
140 MPa compressive strength concrete (B), 304 stainless steel (C), 2024 aluminum alloy (D), float glass (E),
and Ti-6Al-4V titanium alloy (F) after the simulation.
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The state of the bullet and the targets after the
dynamic impact was calculated from the properties of
materials. In all cases, the bullet material is subjected
to plastic (changing the shape) and elastic (without
changing the shape) deformations. The targets made
of metallic alloys are also subjected to elastic and
plastic  deformations. For example, plastic
deformations in titanium alloy after the bullet
penetration are only 5%, and elastic deformations in
stainless steel are about 40%. Thus, damage of the
steel target is 12 times greater than that of the titanium
target. The information about the state of the target
made of aluminum alloy is not available due to the
adopted properties of the model from the standard
library of materials of the ANSYS Autodyn 14.5
program. The volume of destroyed material (about
8%) is formed in the contact zone of the bullet with
Kevlar. There is no plastic deformation, but there are
the failed volumes of material defined by two
coordinate axes. The target will not change its original
dimensions and the geometric shape due to elastic
deformations after removing the dynamic load. High-
strength concrete is characterized by the volume
destruction in the impact zone of the dynamic
concentrated load. The remaining volume of concrete
is subjected to elastic and plastic deformations. Due to
the protective layer of thermopolished glass, the bullet
penetrates into the target to the depth equal to 72 of the
bullet length. However, this leads to extensive
destruction of material (at least 50% of the volume). It
is possible to the target destruction, since this
deformation is determined over the entire cross-
section of the model. Elastic and plastic deformations
of material are also observed. Elastic deformations
prevail.

The velocity vectors determine the value and the
direction of materials displacement during the bullet
penetration. The displacement velocity of the target
made of titanium alloy is uniform throughout the
entire volume. The maximum displacement velocity is
calculated for the target made of Kevlar. In this case,
the displacement velocity of material in the contact
zone with the bullet is less than the displacement
velocity of material from the reverse convex side of
the target. The uniform displacement velocity of the
local volumes of the targets is observed for other
materials.
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KOTHUTUBHBIN KOMIILIOTUHTI : MOJEJIH, BBIYUCJIEHUS, MPUJIOKEHUS, PE3YJILTATHI

Annomayusa: B cmamve npedcmasiensl Hogble HempaouyuoHHsle MOOeU, 3a0ayl, arzo0pummsl, HPOZPaAMMbI,
BLIYUCTICHUS], NPULONCEHUS, PE3YIbIMAMbl KOCHUMUBHO20 (NO3HAIOWE20) KOMNbIOMUHSA
Knrouegvie cnoea: koeHumugHvili KOMNbIOMUH2, AN20PUMMbL, NPOSPAMMBL.

Beenenne

«UYenoBeuecTBO MEPEKUBACT HACTYIUICHUE 3PBI
KOTHUTUBHOTO, TO €CTb pPa3yMHOr0 KOMITBIOTHHTA
WJIN KOMIIBIOTHHIA CO CIIOCOOHOCTBIO K MBIIIJICHHIO.
Kaxk nosiBusicst repmun Cognitive Computing 1 4To 3a
HUM CKpbIBaeTcsi? Uero u korjaa )Jaath OT pa3yMHBIX
MamH? OTBETHl Ha 3TH BOIMPOCHI JAa€T MaTephall
)KypHanucra Jleonuna UYepHsika,1OATOTOBICHHBIN
cnemmanbao 1t TAdviser.»! . «Urto kacaercst cioBa
computing, TO OHO SBJIIETCS CHHOHMMOM counting
wm calculating, IepeBOAUMBIX KaK «BBIYHCICHHS.
Ho mon naBneHmeM OOCTOSITENBCTB 3TO  CIIOBO
npuoOpenno  HMHOW  CMBICH, BOOpaB B ceds
pa3sHOOOpa3HbIE OMEpalMd 10  HCIOJIB30BAHHIO
KOMITBIOTEPOB, ~ DJIEKTPOHHBIE ~ MpoLecc  Chl,
MIPOUCXOAIINE BHYTpHU HHUX (armmapatHOe
obecrieueHne), ymnpaBieHHEe HWMH  (IIpOrpaMMHOE

L https://www.tadviser.ru/index.php/ Crares:
KOrHuTHBHBIA KOMITBIOTHHT

obecrnieyeHne) U KOHIIENTYaJIbHbIE OCHOBHI (computer
science, KOMIIBIOTEpHBIE  Haykw). To  ecTs
KOMITBIOTHHT CTaJl 4acThIo Garaxa UBUIN3AIMH.» .

KorHuTuBHBI  (IO3HAIOUINNA)  KOMIIBIOTHHT
COBEPIICHCTBYET (OOHOBISET) MPOLECC MPUHSITHS
peLIeHnH ITpY TOMOIIHM HCKYCCTBEHHOTO MHTEIUIEKTA.
K sromy HampaBieHHIO HCCIEAOBaHUN OTHOCST BCE,
YTO TaK WJIM HWHA4Ye CBS3aHO C MOJCIMPOBAHHUEM
MO3TOBBIX ITPOIIECCOB, NH(POPMAIIMOHHBIX IIPOLIECCOB
WU, cucrembl ¢ 0OO0y4YeHHUEM, MaWHUHT JaHHBIX,
u3BJIcYeHHEe LUQPOBBIX 3HAHMH M3 YHCIOBBIX
peanbHBIX  JAaHHBIX, W3MEPEHHE HEN3MEPEMbIX
MoKa3aTenel MposIBICHUN MpeAnOoYTEeHUH, SMOIUM,
YyBCTB, MPOSIBJICHUA IOBEIACHUYECKUX PEaKLUil
MHIUBUIOB (IIpH PpasHBIX BHAAX JIESITEILHOCTH:
yueba, paboTa, MOKyIMKa, MPoaka) ¥ MHOTOE JPYTOE.
«KorHutnBHBIE BO3MOXKHOCTH, BKJIIOYAs MAIIWHHOE
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oOydeHne, o00pabOTKy eCTECTBEHHOTO sSI3BIKA W
MHOTHE JIPyTM€ BUIBI KOTHHTUBHBIX TEXHOJIOTHH,
Mpey1aramT COBpPEMEHHBIN aJbTepHATUBHBIN
BApHAHT AHAIUTHKH, TPUMCHACMBIH K OOJNBIINM
06'I)eMaM JaHHBIX JJId BBIABJICHHUSA WHIUKATOPOB
U3BECTHBIX M HEU3BECTHBLIX PHCKOB»? Iloj ciosamu
«MHOTHE ApYTHUC BUABI KOTHUTUBHBIX TEXHOJIOTHI» B
JAHHOI cTaThe W3BIICUCHHE IU(PPOBBHIX 3HAHUA U3
YHCIIOBBIX PEATBHBIX CTPYKTYPUPOBAHHBIX TAaHHBIX,

HU3MepeHne (MoznenmpoBaHue 3HAYCHUIN)
HEU3MEPSEMBIX HoKasarenen (mposiBITeHMH
[PEANIOYTEHUN, OMOLMM, 4YyBCTB, IIPOSIBICHUH

MOBEJICHUECKIX PEeaKIii WHAWBUIOB (IIPH pa3HBIX

BHJAX JIEATCIBHOCTH: yueba, paboTa, TOKYIKa,
mpomaxa)) u ... MHOroe apyroe [8-22] (cmotpute
HUKE).

Hamm npencraBneHHbie B 0030pe  MOJENH,
3aja4M, airOPUTMBI, MPOrPaMMbl, BBIUYUCIICHUS,
MIPUJIOKEHHUS, Ppe3yJbTaThl HECKOJIBKO CONMKaeT
(OYHKIMM ~ MHTEIUIEKTYAIbHOTO W IU(POBOrO

Mo3ra’.dTH HCcle JOBAHUS OTHOCATCA K BBILIE
MEPECYNCICHHBIM  HANpaBlICHUSIM  KOTHUTHBHOTO
(TI03HAIOMIET0) KOMITLIOTHHTA U JOTIOIHSOT UX.

HcTopus 1 npennoCchUTKA MOSBICHUS KOTHUTUB
HOTO KOMIIBIOTHHI'A «B JKEJIe3» U3I0KEHBI B CTaThe,
Mbl  u3JlaraeM MaTeMaTH4ecKoe U TPOTrpaMMHOE
obecriedeHrEe  KOTHHTHBHOTO KOMIBIOTHHTA:
MaTreMaTH4eCKue W  KOTHUTHBHBIE MOJEIU U
CBS3aHHBIE C HHUMH ONTHMH3AIIOHHBIE, MPSIMEIE,
oOpaTHbIC, TPAJWIMOHHBIC KM HOBBIC CMBICIOBBIC
3a/1a4¥ KOTHUTHBHOTO MOJIETUPOBAHUS, aJlTOPUTMBI,
MPOTPaMMEBI, BEIYUCIIATCIBHBIC 3KCIICPUMEHTHI C
peabHBIMU, MOJETbHBIMH MHOTOMEPHBIMH
CTPYKTYPUPOBAHHBIMU JTaHHBIMH H — CAMOE TIIaBHOE
! IPUJIOKEHHUSI, PE3YJIbTATHI.

MaTtemMaTnueckne MO JJIsi KOTHUTHBHBIX
Moje el

Pa3zpabotka MaTeMaTU4ecKoi MOJIENIN
MIPEIIECTBYET pa3padoTKe KOTHUTUBHOW MOMEIH.
MaremaTtnueckass ~ MoOJedb -  MaTeMaTH4ecKoe
MpECTaBICHAE PEANTbHOCTH, OAWH W3 BapHaHTOB
MOJIeNIM, KaK CHCTEMBI, HUCCIEA0BaHHE KOTOpPOU
MO3BOJISIET TONy4YaTh HMHGOPMALMIO O HEKOTOPOH
JIPYTOi cucTeMe, paHee He MPOSBISABIICH ceOsl.

MaremMaTHuecKkoe MOJICTUPOBAaHHE U CBA3aHHBIN
C HAM KOMITBIOTEPHBIA AKCIIEPAMEHT He3aMEHUMEI B
T€X CIydasX, KOIZJa HaTypHbId 3KCIIEPUMEHT
HEBO3MOXKEH.

KorautusHOe MoOJeNMpOBaHUE OTIMYAETCS OT
HEHPOHHOTO  MOIEIMPOBaHMs.  PaboraroT  He
4eJI0BEYECKHE JKUBBIE HEHPOIIHTHI, a
MaTeMaTHYeCKUE MOJCIH.

2 (https://www2.deloitte.com/ru/ru/pages/risk/articles /cognitive-
computing.html).

MaremaTHdecKkie MOIENW il KOTHUTHBHOTO
MojieJiell UMEIOT B KaueCTBE BXOJHBIX, BBIXOJHBIX
00BEKTOB MHOTOMEPHBIC 00BEKThI — MATPHIBI Z,Rnn,
Con,  Amny  Ymn,Umn,Ven  Kpatko mepeuncimm
MaTreMaTUYeCKre MOJIEIH Ut KOTHUTUBHS[ Mojerei,
WX BXOJHBIC, BBIXOIHBIC MHOTOMEpPHBIC OOBEKTHI —
MaTPHIIBL.

VicxomHBIM TaHHBIMH SIBIISFOTCS MHOTOMEpHBIE
JlaHHblE — U3MEpEHHbIe JaHHbIE HW3MEPEHHBIX
3HAYCHUH MHOTHX NPH3HAKOB (CBOMCTB, MMEIOIINX
CBOM  CIOUHWIBI  W3MCPCHHS) WIA  JaHHEIC,
MOJIy9eHHbIE B PE3yJbTaTe «IPbl HAJ MOJEIBI0 BO
BpeMeHM» (MozenbHBIe). Ha BXom Takodt mopmenw
«KOTHUTA MOJIAETCS OJTUH WM HECKOJIBKO YHCIOBBIX
00bexToB. BBomHO# 00BekT B Mozpenu (introductory
object, 10) — oObekT (umcio, BEKTOp, MaTpHIa),
SIBITIOIIMICS UCXOOHBIN MaTeMaTUYECKON BEIIMYMHON
(ckansIpHOM WM MHOTOMEPHOW) sl peliaeMod B
MOJIeNH 3a/1a41, UMEIOIIEH CYIIECTBEHHOE 3HAYEeHHE
UL pacCMaTpUBaeMON  MpPEIMETHOW  OoO0JacTH.
BBoanoit 00BEKT SIBIISIETCS rnapameTpom
MaTeMaTH9IeCcKOW MOAETH MOICITHPOBAHUS ITU(PPOBHIX
MHOTOMEPHBIX JaHHBIX, OTHOCAILIUXCS K MPEAMETHON
o0macTu.

Ha BrIxome mocne mpeoOpa3oBaHUi, CIOXKHOM
MHOTOYpPOBHEBOM «repepaboTKm», YEJI0BEKO-
MaIllMHHOTO  aHajm3a oOpa3syercs  «uudpoBoe
3HaAHUE B BHJIE CJIO)KHOCOIIMHEHHBIX,
CIIO)KHOTIOAYEHHBIX  MPEUIOKEHHs, C KIFOUYEeBBEIMH
CIIOBAMHM W3 WMEH-CMBICIIOB Z-TICPEMECHHBIX (MM
KOTHUTHBHO OIPENEsIeMOe CMBICIOBHIM UMEHEM Z-
MEPEMEHHON) M\WJIM COOTBETCTBYIOIIEH BalTHIHOM
nepeMeHHou. BannaHoe U3MEPEHUEe - Takoe
M3MEpeHHe, KOTOPOe U3MEpPSET TO, YTO OHO JTOJDKHO
U3MEpPATh (3Ta y3Kasg TPAKTOBKA «BAJMTHOCTHY
ABISICTCA HamOojee NOMyJSIpHOW, Mo (akTy OHa
COOTBETCTBYET MTOHSTHIO «KOHCTpPYKTHas
BaJMIHOCTH»). TO €CTh, K MPUMEPY, MIPHU BAJHITHOM
M3MEpPCHUH  WHTEIUIEKTa  H3MEepsSeTcs  MMEHHO
MIPOsIBIIEHNE WHTEJIEKTa, a He 4T0-TO Jpyroe. bonee
TIPHUKIIAJTHOE ONPECTICHUE MTOHATHS «BATUIHOCTE) —
Mepa COOTBETCTBUS METOAUK U  PE3yJbTaToB
MCCIICIOBAHUS TTOCTABICHHBIM 3a/1a49aM.

Ecmu Beigenensl mo kpureputo Jxommudda
(mu Mo IpyromMy KpUTEPHIO) HECKOJIBKO BaJMIHBIX
MMEpeMEHHBIX, TO  pPAacCMaTPUBACTCS  CHCTEMa
MHOTOMEPHBIX YPaBHEHHUI CMBICIOB U3MEHYUBOCTEN
N mepeMeHHBIX [ 1,2] A KaXaoro QyHKIIMOHATEHOTO
paBeHCTBa (71 OHOW BaNUAHOW TEPEMEHHOM: Y-
Wik u- win v-iepemenHoit) [3,4]. Ipu mammumm {
JIOMUHHUPYIOIINX COOCTBEHHBIX qucen
paccmarpuBaeM {  (YHKIMOHAIBHBIX PaBEHCTB H
uMeeM cuctemMy u3 { MHOMOMEpPHBIX YpaBHEHH
CMBICIIOB M3MEHUMBOCTEN MEPEMEHHBIX (CMBICIOBBIX

3 (http://innotechnews.com/innovations/1072-propast-mezhdu-
biologicheskim-i-tsifrovym-mozgom-suzhaetsya
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MHOTOMEpHBIX ypaBHeHmit) [1]. [l cMBICTIOBBIX HOBBIMM MM [PUCYLIMMHU CBOMCTBAMH, MOTYT

MHOTOMEPHBIX ypaBHeHUU [1-3] JOJKHBI OBITH
M3BECTHBI TOCTOSIHHBIE KO3(uIMEeHTH ¢ Tpu
MIepPEMEHHBIX {  CMBICIOBBIX  MHOTOMEPHBIX
ypaBHEHH, 00pa3yIoNINX OJTHY CUCTEMY CMBICIIOBBIX
MHOTOMEPHBIX YpaBHEHUH.

JI71s1 cucTeMbl CMBICIIOBBIX MHOTOMEPHBIX YPaBHEHUI
pemaercs CmeicioBas [Ipsamas 3amaga (CII3 [5,6]),

JJIs KOTOpOfI BBIYHCIIAIOTCA WM KOHCTPYUPYIOTCA

MMOCTOSTHHBIE ~ KOA((HUIHMEHTH B  BHIE MAaTPHII
COOCTBEHHBIX BEKTOpOB. JTO — HH(pOpMAI,
bopmupyemast (BbruucisieMasl ¢ BBICOKOH CTENEHbIO
TOYHOCTH).

[late Matpui, cobcTBeHHbIX BekTopos “77 [1]
(Tabmuua 1), CP;77[8] (Tabmuua 2 [8] ), CPq [9]
(Ta6mima 3 [9]), C%Wss (Tabmuma 4 [10]), C®g
(Tabmuma S5 [11]) BBIYKCIAIOTCS IIOCIE PELICHHUS
MC3-npsamoit criektpanbHoi 3aaa4:Rnn=>(Cpn,Ann),

RC=CA. TIlpu pemenun IIC3 npoucxoaur
MaroHaIn3anus HA3BECTHOU BBIOOPOYHOI
KOPPEISIIMOHHOM MaTpHILIbI Ran=RTn, IS
cummMerpuueckoil Matpuusl R=R', B pesymbrate
pemiennuss IIC3  BhUMCISIOTCS 2 MaTpULBL:
oproHopmupoBass  matpuna Cn,  COOCTBEHHBIX
BEKTOPOB  €j=(C1j,C2j...Cnj)’, PACTIONOKEHHBIX MO

cronbam marpuiibl Con=[c1|C2|...|cn], cormacoBanuoi
co cBouM crektpoM  App=diag(ry,...An) Takum
obpazom, 4TO RC=CA,
C'C=CC"=lnn,diag(Run)=(1,...,1),tr(Rpn)= 1+1+...+1=
tr(Ann)=Mt... =N, A>.. . >A>0 [6].

HecornacoBanHas co  CBOMM  CIIEKTPOM
Am=diag(As,...An) wmatpuna Cnn COOCTBEHHBIX
BEKTOpOB paccMaTpuBaeTcs B OM AOUKII [4].

Hanuuue cornacoBaHHOI WM HECOTTIACOBAHHOM
CO CBOHMM CIEKTPOM MaTpHULbl: OPTOHOPMHUPOBAS
Matpunia Cpn COOCTBEHHBIX BEKTOPOB SBIISETCS
BaXHEHIIMM YyCIIOBUEM MHOTHX pEIICHHBIX 3ajad,
anpoONPOBaHHBIX KOTHUTUBHBIX MOJIENEH 2-X THIIOB.
B KOrHUTHUBHBIX MOAEISX eMEHTHl MaTpUIH Cpy TIO-
pasHoMy uHTepHpeTupyrorcs [3,12] u npuMeHsoTCs
KaK IIpPH MaTeMaTH4IeCcKOM, TaK W MPH KOTHUTHBHOM
MOJIETTUPOBAHUH.

st MaTemMaTH4EeCKON MOZENN 1UaroHalu3auu
CYIIECTBYeT OOpaTHAas MOJCIb CHMMETPU3AIIH
CHUMMETPU3aLIMUA U3BECTHOM JUaroHaJlbHOW MaTpUILIbI
Am [13], B pe3ynbrare uMeeM KOPPEISALHUOHHYIO
matpurry Rpn=RTpn, OC3 [13] - obparHas
CHeKTpalbHas 3amada - obparHas x [1C3 [6] 3amaua
CHUMMETPU3alIMHA U3BECTHON JUaroHaJIbHOW MaTpPHUIIbI
Ann, co cBotictBamu u3 [1C3, B pe3ynpTare pemeHus
KOTOpOH  BbluMcnAroTcs 2 marpuusl  [13]:
oproroHabHass Cnn W cummeTpudeckas Rm. B
CIIEUANILHON  JIMTEpAaType BCTpEYaeTcss TEPMUH
«OJHOpOJIHASI ~ CHEKTpalbHas 3ajada» - HWHOE
TpaauuroHHoe Ha3Banue st [1C3.

Marpuriia Cpy COOCTBEHHBIX BEKTOPOB TTO3BOJISICT
YABOUTH YHCIO N aHATH3HPYEMBIX MEPEMEHHBIX: K N
Z-TIepeMEHHBIM JIO0ABIISIFOTCS eie N Y-MepeMeHHbBIX
Ymn=ZmnCnn. DTH HOBBIE Y-TIepeMEHHbIE O00Jaal0T

BBICTYNATh B POJIM BaIMJIHBIX NepeMeHHBIX [14]. Mx
NPUHSITO HAa3bIBATh - IJIaBHbIE KOMIIOHEHTHI (principal
components) uim cMBICIOBEIC TIepeMeHHbIe. CHcTeMa
JIMHEWHBIX OPTOTOHAIBHBIX KOMOUHAIUI
CTaHOAPTU30BAHHBIX  Z-TICPEMEHHBIX, KOTOpast
XapaKkTepu3yercs TeM, 4YTO JUCIEPCHH  3TUX
KOMOWHAIIMA WMEIOT JKCTpEeMalbHbIC 3HAYCHUS,
paBHbIE COOCTBEHHBIM 4YHCIaM  {Ai, A2,...,An}
KOppEISIUMOHHOM MaTrpuubl Rpn, Trme Kk - padr
MaTPHIIBI Ron, 1<k<n, Apn=diag (A4, ..., Ax,0,...0),
tr(Apn)=M+...+An=n - criekTp MaTPHUIBI Ry

HexoppenupoBaHHBEIE Y-TIepEMEHHBIC -IaHHEIC,
obobeanHeHHble B Matpuly Ymn=ZmnCnn, B KOTOpOii
SIIEMEHTHI j—TO cToNmbna Vi, Yoj,...,ymj (j-ast Y-
repeMeHHasl, =1,...,n) HMEIOT cpeaHee
apudmernueckoe paproe Hyio: (1/m)( yij, + Yojt ...
+ Ymj)=0, u aucmepcuio pashyo A (1/m)( Y2,
+y22j+. . .+y2mj):kj, [IpU 3TOM CyMMa JIMCTIEpCUM paBHA
n: )\,]_J". . .+}\.n:n. ManI/H_[a Ymn:ZmnCnn,
MHTEPIPETHPYETCsS Kak MHOIOMepHas BbIOOpKa,
apisieTcsa pemenneM [13 ATK [6].

CraHiapTH30BaHHBIC  KOPPEIHPOBAHHBIC — Z-
NIEpEMEHHbIE — JTaHHbIe, OOBEIMHEHHBIC B MAaTpPHUILY
Zin, B KOTOPOH 3JIEMEHTHI j—TO cTondua Zij, Zyj, ... ,
Zmj (j-as mepemenHas, j=1,...,n) HUMEOT cpeaHee
apumernyeckoe pasHoe Hymo: (1/m)( zyj, + Z5t ...
+ Zmj)=0, u mucnepcuto pasuyto 1: (1/m)( 2y, + 25+
... + 22 mj)=1, cymma nucnepcuii papHa N. Marpuia
Zyn MHTEPIPETUPYETCS KaK MHOrOMEpHasi BHIOOpPKa,
SBJISIETCS accoruupoBanHbiM pemeHuemM O3 ATK [6].

Kparko mepeunciuM MaTeMaTHYeCKHAE MOJCITH
JUISL  KOTHUTHBHOT'O MoJeseH, ux BXOJIHBIE,
BBIXO/IHBIE MHOTOMEpPHBIC OOBEKTHI — MATPHUIIHL.

I[IM ATK - mpsimasi MoJienb aHaliu3a TJIaBHBIX
koMroHeHT[6], moyuaemast mpu pemrennn 113 ATK,
mobpaxaercs Z => (R, C, A, Y), rne 2 BeiOopkam Z
mn 1 Y mn COOTBETCTBYIOT 3 MAaTpPHWIBI MapHBIX
KOppensnuil (KoBapualyii): cuMMeTprudeckas Rnn —
MEXIy Mapamu Z-TIepeMEeHHBIX, AUaroHaibHas A nn -
MEXTy mapamu Y —TiepeMeHHbIX, Cnn - MEXKITy TapamMu
HepeMeHHbIX (Z,y). dukcupyercs
MOCJIeI0BATENIbHOCTh BBIYMCIICHUN Matpul, B [IM
I'K: Z - R—> C, A — Y). 3aecy marpunsl C, A
BBIYHCIISIIOTCS OTHOBpPeMeHHO Tipu pemenuu [1C3.

OM AIK - oOparHas MoIenp TJIAaBHBIX
komroneHT[6].  Cootnomrenuss w3 OM TK,
nonyyvarores npu pemiennn O3 AT'K. Cxemaruueckoe
uzobpaxxeane OMI'K:A=>(C, R, Y, Z,), tne Ymn
aprsietca pemenneM O3 AIK, marpuma Zm, -
acCOLMUPOBAHHBIM peleHueM 03 AT'K.
OuKCHpyeTcsl TOCIEI0BaTeIbHOCTh UX — MAaTpHII,
Beruncienuit 8 OM I'K: A— C, R»Y—Z. 3xecs
Mozenupyercss matpuna C, TOTOM BBIYHMCISIOTCS
matpuia R=CACT.

IIM AKII - n§psmas MoJenb aHaiau3a
KaHOHMYECKMX  IIEPEMEHHBIX, IIOydaeMas IpH
peuieHuu 13 AT'K, n300pakaeTcs
Zwn=[Zmq| Zmp])=>(Run,Aqp,BppA,Ump, Vip), e 2
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BBIOOpKaM qu|Zmp COOTBETCTBYIOT 3 MAaTpPHIBI
MapHBIX KOPpesIuid (xoBapmanuii):
cuMMmeTrpuueckas Rpn  — Mexay mapamu  Z-
MePEMEHHBIX, TUATOHANBHAS A nn - MEXKIY mapamu V
—nepeMeHHBIX, Cpn - MEXIy MapamMH IepeMEHHBIX
(zy).

M AUl -
M30BITOYHBIX
(A"4p.B"pp, Vimp, U mp,
Boruncnsiembie  MaTpHIlbl V*mp,U*mp, rme u-
nepeMeHHas—TIepeMEHHAS (130BITOUHAS,
redundance), o6osnauaeTcs OykBOi U° M uMmeer
pasiuuHble 3HaueHus: U'1,...,U'm,. Ecmu u-
NepeMeHHasl IMEEeT HOMEp j U MMeeT M 3Ha4YCHUi, TO
3HaueHHs j-oif U'-IiepeMeHHOH 0603HAYAIOT TaK:
U"1j,...,U'mj, OHH -2JIEMEHTHI MaTpubl U mg M-Ha-0-
MAaTpPHUIIbl 0003HAYAIOTCS © Ui, | —HOMEp CTPOKH, j —
HoMep cTonbua Matpuirsl U mg.

V'-nepeMeHHas-TiepeMeHHas (u36BITOYHAS,
redundance), o6o3Hauaercss OYKBOW V W HMEET
pasnauuHble 3HayeHHs: V'1,...,V'm. Ecau V-
MepeMeHHast IMEEeT HOMEp j U MMeeT M 3HaueHUi, TO
3Ha4YeHMs -0 V' -NiepeMeHHOH 00603HAYalT Tak:
V1j,.. .,V mj, OHM -2JIEMEHTBI MATpPULBl V' mp M-Ha-P-
MaTpuIbl 0603HAYAKOTCS: V'ij, | ~HOMEP CTPOKH, | —
HOMep cTONOnA MaTpuLbl V mp.

npsAMast
MIEPEMEHHBIX

MOJENb  aHaJIH3a
(ADpp, A@pp, Agp=>
Zmnz[zmq| Zmp,],)-

oM AUKII-o6parHas MoJIeTb AHaITN3a
Uz6pITouno-Kanonmuecknx  [lepeMeHHBIX [4].
Cxema: OMAWUKIT:

](;\(1)‘)"’/\(2),);)1App:>(A+qp: B*pp, Vinp, Urp, Zin=[Zng | Zemp

M3061T0YHO-KaHOHNYECKAS NepeMEcHHas
(redundance-canonical) —3T0 nepeMeHHas,
MOoJIyuCHHasd B pe3yabTaTE L[BOf/iHOFO
npeoOpa3oBanust  z-mepemenHoi.  Cmepsa  z-

nepeMeHHass mpeoOpasyercss B KaHOHMYECKYIO U-
NepeMEeHHYI0. 3aTeM MoJIy4eHHas: HOBas IepeMeHHast
npeoOpasyeTcst B 30BITOUHYIO IEPEMEHHYTO.

IIpumensitorcess B MaTeMaTHueckux moaeiax [IM
ATK, OM AT'K, OM AMJIP[15,16], OM AUKII[4] .

C npumenenneM cootHomenui us IIM AT'K,
OM ATK, OM AMIJIP, OM AUKII, paBeHcTB Ajist
COOCTBCHHBIX BEKTOPOB MM ICEBIOCOOCTBEHHBIX
BEKTOPOB, PaBEHCTB U3 TeOopeMbl [7] pa3paboTaHbl
MaTeMaTH4eCKHE MOJENU [UI M3JaraéMbIX HIDKE
KOTHUTHBHBIX Mojernen KOTHUTHUBHOT'O
KOMIIBIOTMHTa. B mepedncieHHbIX  OCHOBHBIX
MaTeMaTH4eCKHX MOJENSAX PEIIaroTCsl — CIeIyIoIie
MaTpHYHbIC 33/1a4U-T10]IMO/ICIIH.

[IC3-npsamas cnektpanpHas 3agaya RC=CA —
npsiMasi  3ajjaya  JMaroHajiM3a UM M3BECTHOM
BBIOOPOYHON KOPpPEIALMOHHON MaTpuilbl Rmn=RTnn,
pelaemas Juis cuMMeTpHueckoil Matpuisl R=RT, B
pesynbrare pemenns kotopoi (ITC3) Beraucustores 2

MaTpUIBL:  OpPTOHOpPMHpOBas  Matpuma  Chp
COOCTBEHHBIX ~ BEKTOPOB ¢  =(C1j,C2j...Cnj )T,
PACMIONIOKEHHBIX ~ [O  CTONONAM  MATpPHIIBI

Cun=[c1|c2|...|en], cormacoBanHO#M CO CBOUM CIEKTPOM
Am=diag(A1,...An) Takum o6pazom, uro RC=CA,

CTC:CCTZInn,diag(Rm):(l,. N 1),

tr(Rnn):l+1+. . .+1=tr(Ann)=M+. . .+}\4n:n, }\412 . 27\4n20
HecornacoBannas co CBOUM CIIEKTPOM
Am=diag(As,...An) Matpuma Cnn  COOCTBEHHBIX
BEeKTOpOB paccmarpuBaercs B OM AOUKII.

OC3 - ofOpatHas cHekTpajbHas 3amada -
obparnas k I1C3 3agaya cuMMeTpu3anuy U3BECTHOM
IaroHaIbHOM MaTpHUIbl An,, cO cBoiicTBamu u3 [1C3,
B pe3yibTaTe pEHICHHsT KOTOPOH BBIYMCISIOTCS 2
MaTpPUIIBL: OpTOTOHATIBHAS Cphy I CHMMeETpHIEcKasi Rnn
co cBoiictBamu u3 I1C3. B cnenuanbHOI IuTepaType
BCTPEYAETCs] TEPMHH «OJHOPOIHAsI CIIEKTpalibHas
3amayday - HHOe TpaJunroHHOe Ha3BaHue s [1C3.

B II3 AI'K ucnons3yercst hakT HEM3MEHHOCTH
3HAYEHHUH DJIEMEHTOB A4, ..., Ay, T € HOCTOSHCTBO IJINH
TOJTyOcel THIIEPAIUIMIICONa. B IpHKIagHbIX
UCCIENIOBAHUSIX ~ TCHEPUPYIOTCS  BHYTPU  HETO
MOJIeTIbHBIE N-MEPHBIE TOYKH KOOPIMHATHON CHCTEMBI
y-TIEpEMEHHBIX TpH JHOObIX {—OTKIOHEHHAX B
KOOpAMHATHOM cucreme Z-TIepEeMEHHBIX,
npeoOpa3yemMoil OpTOrOHAILHBIM TIPe0Opa3oBaHUEM
CO®n B JpYryl0o KOODIMHATHYIO CHCTEMY Y-
TIepEeMEHHBIX.

EnunacrBennoe pemenue Ymn [13 ATK sBasiercst
OIHIM M3 OCCKOHEYHOI'0 MHOXKecTBa perreHuit O3
AI'K  [6,ctp.110-112] cormacHo Teopeme 2.2
[6,cTp.110-112]. 3 Teopemsl 2.2 cliemyeT, YTO OTHU
U Te e colepKaTelbHble BBIBOIBI (LM(POBLIC

3HAHUA) (dopmymHpyroTCS u3 aHanmm3a
paccmarpuBaemoit peanbHOi (C,A)-BBIOOPKH WM
Ipyrux — MoaenbHbiXx — A-Beibopok  OM  TK,

SIBIISTIOIIIUXCSI aCCOIIMM POBAaHHBIMHU pemeHnsiMu O3
AT'K [6]. IT3 AT'K pemtena B [17], O3 AI'K pemiena B
[6], OM T'K u ee nmpumeHeHus onmcansl B [2,3,8,12-
17,20].

Accomuupopannbie pemenns Z9m,=YO,,CTy,
1.e. (C,A)-BuiGopku Z®© ., coorBercTBYyOmME
pemennio Ymn O3 AT'K renepupytorcs 8 OM T'K:
Ann:> (Cnn,Rnn,Y(t) mn,Z(t) mn), tzl,...,k[, MOJCJIBbHO U
TUCTOTPAMMHO aJICKBAaTHBIE PEATbHON BBIOOPKE Zmn,
seisoreiicss B pamkax OM TK Takke (C,A)-
BbIOOpKO#l. Hanmnume MozpenbHOW —aleKBaTHOCTH
BHJIHO W3  TpeX  CBOKCTB A-BBIOOPOK,
c(OpMYJIMPOBAHHBIX B TeOpeMe O A-BBIOOpKaxX HIKE
(pu n=2) u B [2,3,8]-B Teopeme 2.1, g Bcex N>2. B
Tpex cBoicTBax A-BeIOOpOK [6,18] wu3MeHeHue
3HaueHust Homepa t (v Homepa £ Wit mapbl HOMEPOB
(t,£)) o3Hauaetr, 4TO BapHAOEIBLHOCTH MOBEPraOTCs
snementsl Matpunsl Y Oy (v maper matpun ROy, n
CO, mmu matpumst Z%9n,) mpu  mocrosuHolM
Matpuie Ann.

BriuncneHHble 110 U3BECTHOW KOPPENSILIMOHHOM
marpune Ry, ee coOcrBenHble umcna A, j=1,...,n,
3aBHCAT OT BEJIMYMH BCceX Kod(duImeHToB
xoppemsimun (IIC3). B OM I'K  Bx0ogHBEIM 00BEKTOM
aBusgercs  crnekTp  Amp=diag  (A,...,An), n>2,
BerurciieHnbiit pu permeHnd [1C3 Rpy=>(Cpn,Ann).
Ecnu HeT peanbHBIX JaHHBIX M HET KOPPEISIIMOHHON
MaTpPHUIBI Ryy, TO MOXKHO CMOAETHPOBATH MOACTHHBIH
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ISRA (India) =6.317 SIS (USA) =0.912 ICV (Poland) =6.630
. ISI (Dubai, UAE) = 1.582 PUHII (Russia) = 0.126 PIF (India) =1.940
Impact Factor: g\ australia) =0564 ESJI(KZ)  =9.035  IBI (India) = 4.260
JIF =1.500  SJIF (Morocco) = 7.184  OAJI (USA) = 0.350
cnektp Am, (fi,f2,f2)-anexkBarneni  “peansHOMY” u obpatHas Mozenu riaaBHbIX kKommoHeHT (IIM I'K,

cnekrpy: (f1,f2,f2)=>Ann, Takol uto ero f-mapa MeTpsr
f1,f2,f4 paBHBI 3a7aHHBIM 3HAYEHsIM, a OCTAJIbHBIEC f-
napamerpbI-
pou3BONLHELIE: {1 (Ann) =M+ .. +An)=0,E(Am)=(A21+
o 20), B (Ann) =M/, fa(Ann)=(M+. .. AA0)/N<1,f5(Ann)
=M XAXAgX ... XAn, fo(Ann)=A1/Aot.. . Fhn1/An). Takkak
tr(R"TR)=tr(A%?), To cooTHOmeHHS Mexdy f-
napaMmeTpamMu  (QyHKIIMOHANBHO  3aBHCAT  OT
JJIEMEHTOB  KOPPEIALNOH HOW MaTpuisl Ru, [6,
ctp.37-46].

CpoiictBa 1-3 Teopemsr o A-Bbibopkax [18]
MIPUMEHSIOTCS IPH MTOTyYeHUH MU(POBBIX 3HAHUHA [ 5-
11]. LUudposble naHHble Buaa OOBEKT-CBOWCTBA B

paMKax Mojened, B HHX pelmIaeMbIX 3a3/ad
MpeoOpa3oBEIBAIOTCS B HOBBIC WH(GOPMAIMOHHBIC
OOBEKTBI,  BH3YAIM3UPYTCSI W  IOJBEPraroTcs
OCMBICJICHUIO, MHCbMEHHO COYHUHSIIOT  CJIOBECHBIE
MIPEeAIOKEHUS, aJIeKBaTHO OTIHCHIBAIONITIE
reoMeTpunieckue o0BeKTH. Bee 00BEKTHI, Moeny,
3aladyd  OPUMEHSIIOTCST TPU  KOHCTPYUPOBAHUU

muppoBeix 3Hanmid. C mnpumenenmem [IM TK
nonyyeHa uHdopmaums — mapa MaTpuy (Cpn,Ann),
MaTpuIa 3Ha4eHWH N Y-TepeMeHHBIX Ymn. Jlanee
MIOCTPOEHBI KOTHUTHBHBIE KapThl B BUAe { oprpados,
JUIA UX TIOCTPOEHUS U3 MaTpHI] BbIJIeNIEeHB! { MepBbIe
cronbmer  Cnn. U3  rpadumueckoit wmHDOpManmm
BBISIBJICHBI U(pPOBBIE  TEIIEKOMMYHHKAI[IOHHBIE
3HaHUA [l], TpakTHYecKWe TpaBWJIa BBIYHCICHHUH
CTENICHH PHUCKOBOCTH M3MEHEHUS! BEJIMYMU HBI
MPOIICHTHOW CTaBKM BHAA «IOXOAHOCTH K JaTe
MOTAIlIEHUs» Yy BAIOTHBIX [8] BBICOKOPHCKOBBIX
rOCyAapCTBEHHBIX LIEHHBIX Oymar [91,
PEKOMEHAYyEeMBIX aunepam OaHka. Te e MaTpHIbI
Y4acTBYIOT B IIpOLIECCE MOJMYYEHHS KOTHUTHBHO
TOYHOTO pa3feneHus (akTOPOB BIMSHHUA CEMBH,
YUHUTENEH, KOl HAa CMBICTIOBbIE (haKTOp-CIIECTBUS,
BBIYHCIICHHBIC C TPHMEHEHHEM KOTHHUTHUBHBIX KapT
(KK) u xorautuBHOTO MojmenupoBanus [19]. 3mech
MIpoBeeHa BU3yaau3anus KOrHUTUBHON KapThl (KK)
U COOTHOIIECHUS (0OBEKTHI TEOPEMBI ) I3 KOTHUTHBHON
MOJEIH  COLMAILHO-DKOHOMUYECKHX  (haKTOpOB
KapbepHON YCIEIIHOCTH IIKOJbHUKOB. Pe3ynbrar -
(opmanmzanus 1WIOX0 (HOpMATM3yeMOW CHUTyaluH,
MO3BOJIMBILAS «JOOBITHY» LU(POBbIE HEePOPMAIIbHbIE
3HAHWA W3 OSKOHOMHYECKMX IaHHbIX. [Ipn sTOoM
YTOUHEHbl  (pa3bl-CMBICHBI  2-X  Y-€pEeMEHHBIX,
n3ob6pakens! 6 ayr B y3nmax KK, mansr obocHOBaHMs
MIPOTHUBOIIOJIOKHOCTH 3HAKOB BECOB JayT oprpada: 1-
oe copepxut 60,43% nHpOpMaNNH, U3BICICHHBIX U3
peanbHBIX JaHHBIX, 2-0e-23,255% wuHbopMmaruwy,
MOJTYyYUBIINE  KOTHUTHBHO  TOYHBIE  CMBICIHBIL.
CctopmynupoBaH IMpOCTOH AMIUPUYECKUN  (akT-
«Oynymias KapbepHas YCIENIHOCTh  IIKOJbHUKA
3aBUCUT ((popMupyercs) TOI BO3ICHCTBHEM 2-X
HE3aBHCUMBIX (haKTOPOBY.

[Mpumensiemas B [1-6,8-11,14-16,8-9]
KOTHUTHBHAsT MHTEPIIPETalusi - 3TO COBOKYITHOCTb
3HAYEHUH (CMBICIIOB, IO3TOMY NPUMEHSACTCS MpAMast

OM TK, rae  y-mepeMeHHbIE  HUMEHYHOTCH
CMBICIIOBBIMH. Taxomy “OCMBICIICHHIO
MOJBEpPTaloTcss  caMu  3JeMeHThI-MaTpuisl  Cpp,

Amn,Ymn Teopun-(ITM AT'K, OM AT'K,IIM AMUKII,
OM AMKII), To ecTb HHTEPIPETUPYIOTCS CHUMBOIBI
CBsi3u 00bekTOB M Qopmyibl. [lpu anamuze stoi
CIIOKHOM CHUTyallMM WCIOJB3YETCSl IapaMeTpbl H
TepeMEHHbIE 0C3:A=>(R,C) u3 oM
I'K:A=>(R,C,Y,Z). U3 dopmynupoBku O3 ATK wu3
OM I'K crnenyer, uTo oOpaTHas 3a/a4a BEIYHCICHUS
ONTHUMAJILHOW CHCTeMbI BeCOB (K3 MaTpHIlbl Cnn), T.€.
BBIYHCIICHUE COBOKYITHOCTH BO3JEHCTBUI
(cj1,€2j,. - -,Cnj) HA j—bIi (akTOp cHCTEMBI (CO CBOCH
MOJIETIBIO MPUYNHHO-CJICICTBEHHON 3aBUCHMOCTH B
Buze QYHKIMH Yij=Zi1C1j+Ziz Cot ...+ Zincnj, 1=1,...,m,
3aBUCHT OT 3JIeMEHTOB crektpa Apn=diag(Ai...,An),
At Fhn=n, Ai>Ao>... >An>0, © OT mapaMeTpoB
CIIEKTpA. Bepmunbl, ayru oprpada Nel
BU3YAIM3UPYIOT «MOJENb TPEICTaBICHUS 3HAHUH
JKCIIepTa B BHJIE OPHEHTHPOBaH HOro oprpada
(koruutuBHON KapTel [(Z,Y),C], rme (Z,Y=ZC)-
MHOXECTBO (akTopoB (6 Z- U 6 Y-TIepEMCHHBIX)
curyamud, Cgg - MHOXKECTBO HM3MepeHMii N?=62
MIPUYNHHO-CIEACTBEHHBIX ~ OTHOIICHHH  MEXIy
(dakTopamu cuTyanuu) W 6 METOJOB aHAIM3a
9KOHOMHYECKOI CHUTYaIH B
TEICKOMMYHHUKAIIMOHHON ~ OTpaciy, BBIICISIOIINE
BU3yaJIM3UPYEMbIE TOIMHOKECTBA (DAKTOPOBY» B BHJIC
ogHoro dakropa y1 [5]. Ilpm amammze Oymymmx
JNeOUTOPCKOH U KPETUTOPCKOW  3aJ0JKEHHOCTEH

MyHHOUnanmuTeTroB  ropogoB  CHIA  [20], ¢
npumenenneM [IM T'K nomydyena wuHgpopmanus -
MaTpPHIIBI Ces,  Ae6,Yme,m=30. Jamee ¢

MIPUMEHEHNHEM KOTHUTHBHBIX KapT n3 martpull Ces,
Aee BoIIICNIEHBI {=3 TIepBBIE CTONOIBI, HA UX OCHOBE
noctpoeHsl (=3  oprpados-3T0  rpaduueckas
uHpopmanus, a U3 MocieaHeil BbIABICHB I(PPOBbIC
3HaHWA[22]. B Takux ciydasx HMHOTIA TMPUMEHSIOT
TEpPMHH «IIPOCTPAHCTBEHHAs cTaTHCTHKa» (Spatial
Statistics), KoTopble HE pPabOTAIOT HANPAMYIO CO

cnosmMu  cutyauud  [20]. Tlpu  KOTHUTUBHOU
UHTEpIpeTanuu biCs) Hauana aHaIM3a
peoOpa3oOBHIBAIOT HHPOPMAIIIO B KJ1acc
NPOCTPAHCTBEHHBIX ~ OOBEKTOB  IIPU  [OMOLIM
BBILIETIPUBEICHHBIX MHCTPYMEHTOB-MO/JIETICH,

CIIeqHUaJIbHbIX 3aJ1a4.

KornuruBubie MOJ€eJIM KOIHUTHBHOI'O
KOMIIBIOTHHT A

KOFHI/ITI/IBHaﬂ HayKa = 9TO Me)KI[I/ICL[I/IHJ'II/IHapHaH
001acTh, H3ydaromas MpupoIy ¥ QYHKIIUHA TO3HAHHS.
KornutuBuctuka 3apoaunack B 1950-e roasl u
ceryac CUMTAETCSA OJIHOM u3 HanoOosee
BOCTPCOOBAHHBIX M  IEPCICKTUBHBIX  HAyYHBIX
obOmacteif. Hamie mnoHMMaHWe MHpa CTaHOBUTCA
MEHee YIPOIICHHBIM U 00Jiee BCECTOPOHHHM.
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ISRA (India)  =6317 SIS(USA)  =0912 ICV (Poland) = 6.630

. ISI (Dubai, UAE) = 1.582 PUHII (Russia) = 0.126 PIF (India) =1.940

Impact Factor: g\ australia) =0564 ESJI(KZ)  =9.035  IBI (India) = 4.260

JIF = 1500  SJIF (Morocco) = 7.184  OAJI (USA) = 0.350
MBI He paccMaTpUBaeM IPOLELYPbI OLIEHUBAHKS Tperblo  Ipynny  KOTHUTHBHBIX — MOZEIei

3HAHWM, YMEHWH, HABHIKOB W (WIH) OIBITA 00pasyIoT MOBEICHIECKUE MOIEIH:

JACATCIIBHOCTH, XapaKTCpU3yroImux 3TaIllbl KOFHI/ITI/IBHaﬂ MOICIIb N3MCHUYUBOCTHU
(I)OpMI/IPOBaHI/IH KOMHCTCHHHﬁ, OTHOCALIUECA K HOKaSaTeI[ef/'I OTpI/IHaTCHBHOﬁ CCJICKIIUKU UHAWBUIO0B
KOTHUTHBHO JIMHTBUCTHKE. [27], W3mepeHne W3MEHUYMBOCTH HEH3MEPSIEMBIX
UccaenoBanue KOTHUTHUBHBIX CHUCTEM nokasarenel cosHanus unausuaa [29], Koruutusnas

3aTparuBac€T TEMbI ITO3HABATCJ/IbHBIX MPOLCCCOB B
€CTECTBEHHBIX MW B HCKYCCTBEHHBIX CHCTEMaX.

KorautuBHble  Momenu  aIs  KOTHHUTHBHOTO
KOMITBIOTHHTa MIPEBBIMIAIOT TPaaUIIOHHBIE
JUCIUIUIMHAPHBIE TPAaHWIBl C TOYKH  3PEHUS
MOCTEICTBHM WJIIM C TOYKHM 3PCHHUS IOAXOIOB
(mampumep, TICHXOJIOTHS, HCKYCCTBEHHBIN

HHTEJUIEKT, U3MEPEHUE HEU3MEPSEMOT0).
PaccmarpuBaeMble HaMH KOTHUTHUBHBIE MOJCTH
pasfeiacHBl B 3 TPYyNIBI ¢ ONU3KHMHU OONACTSIMH

MIPUIIOKEHUM.

B mepByro Tpymmy  00pa3ylOT — MOJETH
UG POBU3AIIH:

Moneins 1 poBU3aAITUI BaJIMIHBIX u
MU3MEpsAEMbIX — TIOKasarenedl  mpemnpusitus  [14],
Monaens I pOBU3AITII TnoKasarelei

uHAuBHAyanpHOTO co3Hanus [23], Ludpouzarms
MOBEACHYECKOI MOJIeNH ¢ OIIMOKaMH HEBO3BPATHBIX
3arpar [24], KormmrtuBHas ™onmenb ouu(poBKU
mokazaresei WHAWBHUIYATbHOTO  CO3HAHUS
LIUBHIIA30BAHHOTO npeanpuHAMaTes| 25],
MaremaTrueckasi MOJICTb «HU3bI - HE XOTST, BEPXH -
He Moryt» [26], Byaymue kpemuropckas
unebuTopCKas 3a10KeHHOCTH [22].

Bropyro rpynmy o0pa3yloT KOTHMTHUBHBIE
MOJIETI WHTEIUIEKTYAILHOTO aHAIN3a a8 INKTUBHBIX
BUJIOB YCIIYT CBSI3U:

KornutuBHas  Mojens  aHanu3a  Tpaduka
MEKTyHAPOTHBIX pasroBopoB u3 PK
[5], KorauTrBHOE MOIETUPOBAHHE H3MEHEHUS 1ICH W
JNCHeXKHBIX ~ 3aTpaT  HacelieHWs  PecmyOmuku
Kazaxcran[8], Koraurusuoe MOJICITUPOBaHHE
3aBUCHMOCTH KOJMYECTBA TeJIe()OHOB B KBAPTHPAX OT

H3MEHEHHsI JOXOJOB M  PacxXoJ0B  HACEJCHHUS
PecnyOmukn ~ Kaszaxcran [9], KorautusHOE
MO/JICTTMPOBaHHE 3aBHCHMOCTH KOJINYECTBA

WHIUBHUIYAJIbHBIX TEIC()OHOB HA MPEANPHUATUAX OT
U3MEHEHHH B CTPYKTYpEe [OXOJOB M PacxojoB
npeanpusituid [10],dopmyna BanuaHOro nokasaTesns
«MOIIHOCTh MPHOBUTLHOTO Mpeanpustus» [11].

Jeranu mojened u3 rpynisl 2 U3JI0kKeHsI B [5,8-
11]. B cratee [11] obOocHOBaHa HEOOXOIUMOCTH
NPUMEHEHHSHA MPaKTHKE TEeJICKOMMYHHUKAIIMOHHBIX
KOMITAaHWH BBIYHMCIIAEMOTO IOKAa3aTels «MOIIHOCTh
NPUOBLTLHOTO NMPENPHUATHS» B KaUeCTBE KITIOYEBOTO
MoKa3aTerst (KPD), MpUMEHsIE MOTO
(KOHTpPOIMPYEMOT0) B IUIAHAX CTPATETHH PAa3BUTHS
OouszHeca. CraHjapTHBIC KIIIOYEBBIE II0KAa3aTesid B
HacTOsIIEE BPEMsI HETIPABMIIBHO OTPAXKAIOT 3P PEKTHI
paboThl MPENIPHUATHH, a «MOLIHOCTh MPUOBUILHOTO
NPEANIPUATHS» H3MEpAET TO, HYXKHO, IIO3TOMY OH
NPEANOYTUTENICH ISl TPUMEHEHHsST B IPaKTHKe
paboThI IpenmpUATHIA.

MOJIEJIb CTPYKTYPbl MYHHIMIIAILHOIO OpraHa Io
MOHHTOPHHTY MOpPAJIBHOW CpeAbl Ui CYOCHIMA
yenoBeveckux pecypcos [28], KoruutupHas Mozenb
ouuGpoBKH  TOKa3arenei VHIUBHyaJIbHOTO
CO3HaHUS LIMBUJIM30BAHHOTO MpeAnpHHUMaTens [25],
KorautuBHast Mopens 00pa3oBaTeNbHOW, HAy4HOU
pabot npodeccopa yausepcureta [30].

Jlng ducneHHOro M3MepeHus (MOJEITUPOBAHMUS)
HM3MEHYMBOCTH HEU3MEPAEMbIX MoKazaTesnen
co3HaHus WHAUBUAA B crathe [23,29] BBEJICHO
HOHATHE  «COOCTBEHHOE OTKJIOHEHUE» AT
HEU3MEpPSIEMBIX 3HAYCHHI Z—M3MEHYHBOCTH
(M3MEHUMBOCTH  Z-TIEPEMEHHOW)  HEHU3MepseMoro
MI0Ka3aTessl MHAUBUIYAJIbHOTO CO3HAHUS U AKCHOMa
CYIIECTBOBaHHUSI COOCTBEHHOI'O OTKJIOHEHUS M IIara
otknoHeHus.  Jlamaeple w3 Tabmumer 1 [29]
00OCHOBBIBAIOT INPUMEHUMOCTh TEPMHHA (JUINHA
OIHOTO COOCTBEHHOTO OTKJIOHeHHs (Iara) s
HEH3MEPSIEMBIX 3HAYCHHH Z—M3MEHYHBOCTH
HEM3MEpPSEMOro IOKa3aTels» K HalleM 3aJaydaM.
Ilocme pemenuss HamMX 3amad  Mbl  IpPBEAEM
BU3YAIH3aIMI0 3aBUCUMBIX Z—H3MEHUYMBOCTEH TS |-
01 Z-nIepeMEeHHO.

Jlist obneryeHust mpoiecca KOHCTPYHPOBaHUS
¢pa3 CMBICIOB TIEPEMEHHBIX, CYMM CMBICIIOB
TIEpEMEHHBIX TPHMEHSIOTCS KOTHUTHUBHas KapTa -
oprpad, o0Opa3oBaHHBIH U3 (HAKTOPOB (3JICMEHTOB
CHCTEMbI) M CBSI3€H MEXKAYy HHMH, TJIe BEPILIHHBI,
COE/IMHEHBl OPHEHTHPOBAHHBIMHU JIyraMHU-CBS3SIMHU,
€CIIM JIEMEHT A CBsI3aH C 3JIEMEHTOM B mpuunHHO-
CIIE[ICTBEHHON CBSI3bI0. OTO OAMH U3 Mopenei
MPEACTaBICHUS 3HAHMH O9KCIepra. OTOT BUJ
(opManusyer BH3yalM3UPYyEMbIE SPIBIKA 3HAHUS,
U3BJICUCHHbIE u3 MHOTOMEPHBIX JIAHHBIX,
CTPYKTYPHPOBAaHHBIX B BHIE TaONUIBI OOBEKT-
cBoicTBa. Yucina ABISIOTCA pe3yJIbTaTOM U3MEPEHUN
N cBoiicTB y M 00bekToB. Kaxkaoe n3 N cBOWCTB MMeeT
WM, CBOIO €AMHUILy N3MEPEHHMsI, 3HAUEHHE CpeaHeH
apudmeTrryeckoii, 3HaueHue nucrepcun. CpenHee
apudMeTHyecKoe M JUCIEPCHsS [j—Oro MOoKasaress
(cBoiicTBA) BBIYMCIISAETCS MO M 3HAYCHUAM [—TO
MoKa3arens, pAaCIOJIOKEHHBIX B j—OM cToJOLe
matpuitbl  X%mn.  OOBIYHO TIPOCTBIE «TOTOBBIEY
(opMann3oBaHHBIC 3HAHHUS HMEIOTCS B TEKCTaX KHUT,
PYKOBOACTB, IOKYMEHTOB B BHJIE OOLIUX U CTPOTUX
¢dpa3 (3akoHOB, (opMyI, MOJEJEH, AITOPUTMOB U
T.IL). MBI «00bIBaeM» 3HaHMA W3 IHU(POBBIX
JaHHBIX. JlaHHBIE - 3TO COBOKYNHOCTH uHcel (C
MMEHAaMH CBOWCTB WJIM C APYTMMH CBEICHUSIMH),
3a()MKCHUPOBAHHBIX Ha OIpPEIEICHHOM HOCHUTENE B
¢opMe, TPUTOAHOW JUIA IOCTOSIHHOTO XPaHEHHS,
neperaun  u obpaborku. IlpeoOpazoBanne w
o0OpaboTka (anamm3 c TIPIMEHEHHEM
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COOTBETCTBYIOIINX METOAOB) HAaHHBIX ITO3BOJISIET
MOJYYUTh ITOJIE3HYIO U PUMEHSEMYI0 HH()OPMALIHIO
n ¢aktudueckoe 3HaHWe. HWHbopmamus - 3TO
pe3ynbTar mpeoOpa3oBaHUs, KOMIIBIOTEPHOTO WM
HHOTO aHajiM3a JaHHBIX. 3HAHME - pe3yJbTar
Iporecca Mo3HaBaTeNIbHOM NeATenbHOCTH. B Hamem
clydae [esSTeIbHOCTh CBsS3aHa C TNPUMEHEHHEM
crenu(puIecKux WHCTPYMEHTOB MO3HAHMSA:
KOTHUTHBHOE MOJICIMPOBaHUE B3auMOcBsi3eil. Kakux
CBS3eH M MEXAy KaKUMH «OOBEKTaMm» OymyT
BBISBJICHBI M ()OPMalN30BaHBl OHM,- 33aBUCHT OT
CBOWCTB MTpHUI[ TIEPEMEHHBIX M [apaMeTpoB,
MaTeMaTHYeCKUX COOTHOULICHUH HUMHA B
npuMeHsieMbix Hamu [Ipsimoii u OGparHoli Moneneit
I'maBHbIX KOMIIOHEHT.

PaccmarpuBaemble Hike KorHutuBHbBIE MOJeH
JBYX THUIIOB! COBOKYITHOCTH CMBICIIOB U HX
KOMOMHAIIMY N3BJICYEHBI B PE3YJIbTATE HCCIICTOBAHUM
U OITyOJIMKOBAHEI B CTaThsAX [ 1,4-8] Ipu KOTHUTHUBHOM
aHaM3€e HECKOJNBKMX PEATbHBIX JaHHBIX X’mn C
OJIMHAKOBBIM YHMCIIOM H3MEPEHHMBIX IIOKa3aTelser
n=6. Bo Bcex ciydasx W3BICYCHUS ITHPPOBHIX
3HaHMH W3 Zmn, BBIYHCIEGHHBIX M3 X'mn
HNOJUUHAIOMNXCA  (OPMaNbHBIM — NIpaBHIAM  JUIs
UQpPOBEIX (DAKTOB, B TOM YHCIIC BBIYUCICHHBIX C
npumenenneM llpsimoit u  OOparHoit Moneneit
I'maBubIx KoMIoHEHT.

Mbl  HM)KE H3JlaraeM HOBBbIE  KOCBEHHbBIE
CBEIICHHUS, COJEPIKAIUecs B MaTpPULE COOCTBEHHBIX
BEKTOPOB, HE OTMeuYeHHble B cTartbsix [31-33]. B
Marpuie coOCTBEHHBIX BEKTOPOB Cun (M3 [IM AT'K)
KOMITOHEHTHI y TepBbIX £ ({=2 nim 3) cOOCTBEHHBIX
BEKTOPOB COJIEPIKATCS HE TOJBKO MHANKATOPHI, HO H
N3MCHSEMbIE AITOPUTMAMH Ppa3HbIX
OnTuMM3aLMOHHBIX 3a/ad KOMIIOHEHTHI. Pan 3amau
n3 31-33] pemator TpeOyemble Ui KOTHUTHBHBIX
MoJiesiell 3a/1a4M Ha MaTpHIle COOCTBEHHBIX BEKTOPOB
Cun.

B  pabore [5] paspaboraHa  «Mo[enb
NPEACTABICHUST  3HAHWM»  OJKCIepra B BUIC
OpUEHTHPOBAaHHOTO oprpada (KOTHUTHBHOW KapThI
[(Z2,Y),C] ¢ cooTBeTCTBYIOMIMME BEpIIHHAMH). 3/1€Ch
B JBYX MHOXECTBaxX aHAJIN3UpPyeMble (DAKTOPEHI
(Z,Y=ZC) nntepupTupyoTcs Kak coObITHs 13 N=6 Z-
u w3 Nn=6 y-nepemenusix. Marpuna Cegs
MHTEPIPETUPYETCS KaK MHOKECTBO H3MEPEHHUi N*=62
NPUYNHHO-CIICACTBCHHBIX ~ OTHOLICHUH  MEXIy
(haxTopamu cutyaumu) u N=6 xoruntHBHEIX KK B
BHUJIC q)yHKHI/IOHaJ]I)HOFI MOJACIHN Y ij:Zi2021+Zi3 C31tZis
Cs1tZig  Ce1tel C OrpaHMYeHMSIMH Ha Beca
C"unCon=CunC n=lnn. Hpumensmuce u Marpuisr CMgg
(monyuerna mpu pemernn OC3 A=>(C,R®), rxe
CUMMeTpHYecKas KoppessuuoHHas wmatpuma R®
Y/IOBJIETBOPSIET ~ COOTHOLICHUIO RO=COAC®T,
k=1,..., oo, pemaemoii B O3 AI'K u3 OM TK
[8]1:A=>(R®,C®,Y,Z1), x=1,...,00. OTOOpaHHbIE MO
kputepusiM  MaTpHibl Cpn, C® 1y, cooTBETCTBOBAH
OTHOMY  3HaWio, H3BJIEKaeMOr0 W3 HHX C
MPUMEHEHHEM OJJHON KOTHUTUBHON METOIUKH.

Martpuna C¥g onpezenseT accolUUpOBaHHOE
pemenne Z®mn=YmC*® Ty, 1pu u3BecTHOM pemennuu
Ymn I[13 AT'K. IIpennonaraercs, uaro [13 AI'K perena
Bcerna, ce pemenne umeeT BUA Ymn=ZmnCnn. Ecmm
u3BeCTHa  MaTpuna Zmn—CTaHIap  THU30BaHHAs
BBHIOOpKA, BBIYHCICHHAS 10 W3BECTHOW BBIOOPKE
peanbHbIX JAaHHBIX X'mn (MPU 3TOM BBIYMCISIOTCS 2
BEKTOpa — BEKTOP CPEOHHX apH(PMETHICCKUX
(XPy,...,XP1) U BekTOp Aucmepcuit S2=(S%1,...,5%)),
CYIIIECTBYET KOppesSIHOHHAs MaTpuIa
Rnn:(llm)ZTngmn.

KorauTtuBHble MoOmenw  pa3paOOTaHbl ISt
W3BIICYCHUST NH(QPOBBIX 3HAHUH W3  pealbHBIX
YHUCIIOBBIX JaHHBIX [1-7]. DneMeHTaMu KOTHUTHBHON
MOJIeNnn CITyXar hopMyIIBI BUIA
cMBICT(Yij)=CMBICI(Zi1) *C1j+CMBICT(Zi2) *Cojt. . . +
CMBICII(Zin)*Cpj, T/IE ClTaraeMoe CMBICT(Zkj) O3HAYaeT
CMBIC] Z-TIepeMeHHOW Zx (paBHBIH CMBICIYy ee
WU3MEHUYMBOCTH Zkj) —3aMaHHOe¢ (MM KOTHHTHUBHO
OlpeneNseMoe)  CMBICIIOBOE  HMSA-CMBICT  Z-
nepeMeHHO#. UMsi-cMbicn  z-mepeMeHHol — (pa3sa,
uMeromast cMpici, cBs3aHHbld (B CII3) wmiam He
cBs3anHblil (B CO3) co CMBICIOM COCTaBHOW Y-
nepeMeHHolt (mpu  N=6). CMbICH Z-TIepeMeHHOU
COBIAJACT CO CMBICIOM HW3MEHYMBOCTH  Zjj Z-
NepeMeHHOM Zj: cMbIci(Zj)) =cMbicn(Zi), i=1,...,m.
Howmep i o3HauaeT HOMepa MHOTOMEPHBIX OOBEKTOB
WJIM MOMEHTBI BPEMEHH.

W3Bneuenne mudpoBbIX 3HAHWH W3 YHCIOBBIX
peaJbHBIX J@HHBIX - 3TO MpPEBpalleHHE JaHHBIX
(uucna) B 3HauUMMyI0 WH(OpMaNUIO (CTPYKTYpHPO
BaHHBIE MAaTPHIIBL,BEKTOPHI) 33 CYET IPHUMEHEHHS
Ppa3IMYHBIX HHCTPYMEHTOB U TEXHOJIOTHH (HaIprMep,
pa3paboTku MaTeMaTHIEeCKOU MOJIeNH u
MHOTOMEPHBIX ypaBHEHHH KOTHHUTHUBHBIX CMBICIIOB
M3MEHYHBOCTEH TIEPEMEHHBIX), HAIIPAaBICHHBIX Ha

Mojly4eHne TpeOyeMblx 3HaHMd (¢pa3) w/wm
LEHHOCTH.
MHOroMepHOe  ypaBHEHHE  KOTHUTHUBHBIX

CMBICJIOB U3MEHYHUBOCTEHN NIEPEMEHHBIX UMECT 2 TUIIA
HU3MEHYHBOCTH TIePEMEHHBIX : Z-TIlepeMEHHBIC
(koppenupoBaHHBIE C PaBHBIMU | JUCHIEPCHUSIMH, B
CyMMe paBHBIX N) U y-TIEpeMEHHBIC (HEKOPPEIHPO
BaHHBIE C PA3HBIMU JUCIIEPCHAMHU, B CYMME PaBHBIX
n).

HekoppenupoBaHHble Y-TIepeMEHHbBIE -TaHHbBIE,
00benHEeHHBIE B MaTpULY Y mn, B KOTOPO# 2JIEMEHTHI
j-ro cronmbua Vi, VYoj,....ymj (j-as Yy-mepemeHHas,
j=1,...,n) uMeroT cpeaHee apuphMETHUECKOE PABHOE
aymo:  (1/m)(yaj,+Yzt...tYmj)=0, u aucmepcuio
pasuyto A (1/m)( Y24, +y%+ ... + Y% mj)=Aj, cymma
qucnepcuid paBHa N AM+...+tA,=n. Martpuna Ymn
HHTEPIIPETHPYETCs. KAK MHOTOMEpPHas BBIOOPKA.

CTaHgapTU30BaHHblE  KOPPEIUPOBAHHBIE — Z-
TepeMeHHbIe — JTaHHBIE, OObEJNHEHHBIE B MATPHUILY
Zn, B KOTOPOH 3JIEMEHTHI j—TO cToibua Zij, Zyj, ... ,
Zmj (J-ast mepemenHas, j=l,...,n) HUMEIOT cpemHee
apudmernyeckoe paBHoe Hyro: (1/m)( zgj, + Zojt ...
+ Zmj)=0, u mucrepcuto pasryio 1: (1/m)( %y, + 25+
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... + 22 m)=1, cymma aucnepcuii paBHa N. Marpuiia
Zyn MHTEPIIPETHPYETCS KaK MHOTOMEpHasi BEIOOpKa.

HekoppenupoBaHHble —Y-IEpEMEHHbIE HMEET
TPaAMIIMOHHOE Ha3BaHUE «IJIABHBIE KOMIIOHCHTBD)
WIN  «CMBICJIOBBIE  IIEPEMEHHBICY». [ JlaBHbIC
KOMITOHEHTBI  (principal components) - cucrema
JIMHEHHBIX OPTOTrOHAJIBHBIX KOMOUHaNUH
CTaHAAPTU30BAaHHBIX  Z-TIEPEMEHHBIX,  KOTOpasd
XapakTepu3yeTcs TeM, 4YTO JUCIEPCHH  3TUX
KOMOHMHAIMi HMEIOT JKCTPEMalIbHBIC 3HAYCHUS,
paBHBIE COOCTBEHHBIM dYHCIaM {Ai, Az, , A}
koppessiuonHoi MaTpuibl R: RanCan=CpnAm, rae x
- paHr MaTpHLbI Run paBeH
k,1<k<n,Ann=diag(As,...An), tr(Am)=Ait...tA=n -
CHEKTP MATpHUIBI Ruy.

W3 IIM ATK usBectHo, uto pemenue [13 AT'K
(pemaemoit B pamkax [IM TI'K ) umeer Bun
Ymn=ZmnCnn, Ta€ Zmn — BxogHoi 00wekr IIM AT'K
WIn SIBIISIETCSI OJTHUM u3 MHOXECTBa
accounupoBanubix pemenuii O3 AI'K, a BeiGopka

Ymn COCTOMT W3 M 3HAUCHWA N Y-TIEPEeMEHHBIX
Yii=Zi1*Caj+Zi2*Cojt.. . +Zin*Cnj, paBHBIX  JINHEHHOM
KOMOHHAIIMH 3HAYCHUI n Z-TIepEMECHHBIX,

COOTBETCTBYIOIIUX HOMepaM i=1,...,m.

s maremarmdeckodr  Momead Y mn=ZmnCnn
(opMHpyeM CMBICIOBYIO MOJENb B BHUAC m
MHOTOMEPHBIX ypPaBHEHHH KOTHHUTHUBHBIX CMBICIIOB
M3MEHUYUBOCTE  3HAUYe€HUH N Y-IIEpEMEHHBIX
eMbICi(Yij)=CMBICI(Zi1) *CyjteMBICI(Zi2) * Cajt-. . .+
CMBICT (Zin)*Cnj, PABHBIX JHHEWHOH KOMOWHAIMH
CMBICIIOB n Z-TiepeMEHHBIX Z1,...,Zn,
CMBICII(Zij)=CMBICN(Zj), COOTBETCTBYIOIIMX HOMeEpaM
i=1,...,m;j=1,....,n.

W3Bneyenue 1udpoBbIX 3HAHUI W3 YUCIOBBIX
peaNbHBIX JaHHBIX MPOM3BO IWTCS, €CIH penraeM

cMmpicioBylo  npsamyo  (CII3) wmim  CMBICIOBYIO
ooparayro  (CO3) 3amauyy JUis OJHOTO WM
HECKOJIBKUX ~ CMBICIIOBEIX ~ MOZENEH B Buae M

MHOTOMEPHBIX YPaBHEHHH KOTHUTHBHBIX CMBICIIOB
M3MEHYMBOCTEH 3HadeHUH (<N Y-TIepeMEHHBIX |
eMbIci(Yij)=CMBICI(Zi1) *Cyjt CMBICT(Zi2) *Cojt... +
CMBICN(Zin)*Cnj, THe j — HoMep omHoro u3 £
JOMUHHUPYIOIINX COOCTBEHHBIX YHCEN  Ag,...,Ar,
A1>...>A¢> Ao=1 WK MHOE KIOPOroBoe YHcio [7].

[Ipu Hanmumu { TOMUHUPYIOIIUX COOCTBEHHBIX
9HUCET A,...,An paccMaTpuBacM { (QYHKIIMOHAIEHBIX
PaBeHCTB U HMeeM cucrteMy u3 { MHOTOMEpHBIX
ypaBHEHHUI CMBICIIOB M3MCHUYMBOCTEH NTEPEMEHHBIX.

Bugpl m wMmeromel pemenust cuctem U3 L
MHOTOMEPHBIX YPaBHEHUN CMBICIOB U3MEHUMBOCTEN
MepEeMEHHBIX M3JI0KEHBI B CTaThsX [5,8-11].

B neHTpe KOrHUTHBHBIX MOJEJIEN CTOUT 3a1ada
MO/IETTMPOBaHMUS HM3MEHYUBOCTH NIepeMEHHBIX
Vij=Zi1*Cyj+Zi2*Cojt. . . +Zin*Cnj. OHno SIBIISICTCSA
00BEKTOM MAaTEeMaTHYEeCKOTO MOJCITHUPOBAHUS B
CMBICIIOBBIX O0paTHBIX U MPSAMBIX 33/1a4ax.

Jonst MaTeMaTHYECKUX Mozenen
Yii=Zit*Caj+zZio*Cojt. . . +Zin*Cn; pa3paboTaHbl H
HalileHbl KOTHUTUBHBIE PEUIeHHs (MMEHa-CMBICIH N

Z-TIEPEMEHHBIX TP W3BECTHOM HMEHH-CMBICIE jJ-Oi
y-TiepeMeHHOH, j=1,...,£) MHOTOMEpHOr0 ypaBHEHHSI
KOTHUTHBHBIX CMBICIIOB H3MEHYMBOCTH N z-
nepeMeHHbIX [5,8-11].

B MHOTOMEPHOM  YpaBHCHUU KOTHUTHBHBLIX
CMBICIOB ~ WM3MEHYHBOCTH N Z-TIEPEMEHHBIX
HOCTOSIHHBIMH KO3((QHIMEHTaAMHU IPU N HEU3BECTHBIX
cMbIca(Zik), k=1,...,n, sBIsIFOTCS 3HAaYeHHs  Cj,
k=1,...,nEciu 3amanel uMeHa-cMbIcid  cMbIC(Yj)
Ka&XJ0i j-oif Y-mepemenHo#, j=I1,...,0, TO uMeeM
cucteMy W3 £  MHOTOMEPHBIX  ypaBHEHHit
KOIrHUTUBHBIX CMBICJIOB H3MCHYHMBOCTH 1N Z-
mepeMeHHbIX [5,8-11].

B cBs3u ¢ pacumpenuem cdepbl MpUMEHEHHH

OM AIK, a Takke ¢ HeoOXOOH MOCTHIO
(hopmanmzanuu paHee He(pOPMAaTH30BaHHBIX
CUTYaIlUi, COOBITHH, COIMAIb HBIX SIBJICHUN ObUTH

paspaboransl CmeicioBele OOpaTHble 3agauul U
Hal/IeHbl KOTHUTUBHBIC PEICHUs (MMEHA-CMBICITH N
Z-TIPEMCHHBIX TPH W3BECTHBIX HMMEHAX-CMBICIIaX
embicn(yj) Kaxmou j-oi (u3 € mryk, j=1,...,0) y-
mepemennoit [1-7]. Cxemarnuecku CO3 mpu (=2
0003HaYaeTCs TaK:

({3Hauenuss  z-nepemeHHbix  Z,Ke{l,...,6},
3HAUCHWsI  Y-TIepEeMEeHHBIX Y1 U Yo}  =>
(embrcin(zk),eMmbic(y1) 1 cMbIc (Y2)).

ITocTosiHHBII rnapamMeTrp MHOIOMEPHOI'O

ypaBHeHust n3 CO3 (Hampumep, WIEH ypaBHEHHS
+CMBICT(Zi2) *Cojt) paBeH KOMIIOHEHTY (HapHMep,Cyj)
OJTHOTO (m3 0) COOCTBEHHOTO BEKTOpa
¢j=(c1j,¢2j...cnj) T, j=1,...,L, pacmonoxennoro cpeau {
MEPBBIX  CTOJIOIOB marpuiisl - Cun=[c1|c2|...|cn],
COOTBETCTBYIOIIEH CBOEGW MaTpHUIle COOCTBEHHBIX
gucen  Anp=diag(ri,... M) A1,.. . AuA>. L S>A>A0=1.
Otum L cTonbmamM CTaBUTCS B COOTBETC TBUE CHCTEMa
n3 [ MHOTOMEPHBIX CMBICIOBBIX YpaBHEHHUH
KOTHUTUBHBIX ~ CMBICIIOB ~ H3MEHYMBOCTH n  Z-
MePEMEHHbIX.

B MHOrOMEpHBIX CMBICIIOBBIX ypPaBHEHHSX
MOCTOSIHHBIE — mapameTpsl  (Cj, K=l,...,n) mpu
HeusBecTHBIX  (cMmbIca(zi),j=1,....k,i=1,...m) y £
MHOTOMEPHBIX ypaBHEHHUIA paBHBI k-pim
KOMITOHEHTaM cn>Co COOTBETCTBYIOLIETO
CcOOCTBEHHOTO BEKTOpa
Cj=(C1j,Czj...an)T,paCHOJ'IO)KGHHOFO B j—oM croilre
marpuilbl Con=[c1|c2]...|cn].

DOt0o OBUTM MHOTOMEpHBIC (cMEBICTIOBEIC)
YPaBHEHUsI CMBICIIOB M3MEHYMBOCTEH IEPEMEHHBIX.
Takas cuctema pemaercs B CIT3 [2].

OTiMYre CMBICIOBOTO YPaBHEHUS OT YHCIIOBOTO
YpaBHEHUsI MOXKHO TIOHSATh Ha IPUMEPE T'OJI0BOJIOMKH
o 3-x cmmukax. «Wmerorcs 3 comukm |, kak
MepecTaBuTh 1 CHOUYKY UM IOJNYYHUTh IIECTHY.
Peuratens BOCHPHHUMAET CJIOBO LIECTh KaK «IIECTh
CIHMYEK». A HaJ0 OBbIJIO CMBICT TPEOYEeMOro pelIeHus
TpaHC(OPMHUPOBATH B PUMCKYIO0 IH(POBYIO popmy.
M3meHuB 3amaHHBIA cMBICT Ha Japyroil. beuia nana
(dpaza, HemosHas CIIOBECHAas ITIOCTAHOKAa 3aJad4H.
[lonnast cnoBecHast TOCTaHOKA 3aJadd: «HaHBI 3
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cnmaku (l11), Tpebyercs mepectaBuTh | CIUYKY H
NoJy4uTh LUQpoBoe pemieHue». durypa Buma VI
ABIACTCS  «(QUTYpHBIM» pELIeHHeM CIHHYE4HOI
sagaun  ((crmukn)=>(VI)). Crmueunas ¢wurypa
JIOJDKHA TPeo0pa3oBaThCss B PUMCKYIO HHA(POBYIO
dopy: (ctmukm)=>(VI)). T'eomerpudeckuii ¢urypa
TpanchopMuUpyeTcss B MUPPOBYIO 3HAKOBYIO (opMy.
O mpucyTcTBHH STOH TpaHC(HOpPMAIMKA HET SBHOTO
IpU3HaKa B TOCTaHOBKE 3anaun. Ecimm Obl 3amaua
Obl1a 03ByueHa (paszoit «Mmerorcs 3 crmmuxu (111),
Kak IepecTaBUTh | cM4Ky W nomyduts VI», To He
ObUTO0 OB MOAMEHBI TOHATHH, MPOLECC pPEUICHUS

MOXHO  (opmanmm3oBaTh  6e3  KOTHHUTHBHOTO
OCMBICIICHHSI.

CwMmpicoBas [psivas 3anaga(CII3)-
KOTHUTUBHOE  KOHCTPYKTHpoBaHME (Ipu  n=6,

£=1,k=n=6) K HEU3BECTHBIX CMBICJIOB BBIYHUCIEHHON
MEPEeMEHHONH Y1 MO0 W3BECTHBIM CMBICIAM  Z-
nepeMeHHbIX Zk, k=1,...,6:

CMBICII(Z1)+CcMBICH(Z2)+CMBICH(Z3)+CMBICH(Z4)+C
MBICI(Z5)+CcMBICH(Z6)=cMBICII(Y1), TpPU  HAIWYUH
JIMHEHHON CBSI3U BHIA:
Z1Ck1tZ2Ck2+Z3Ck3+24Ck4+Z5Cks+Z6Ck6=Y1.

CwmeicioBas O6patnas 3amgada(CO3) sBisieTcs

npaHcpopmanueii cuctemMbl W3 {  JTHHEHHBIX
ypaBHEHHI B cucteMy Hu3 { CyMM KOTHUTHBHBIX
CMBICIIOB N3MEHYMBOCTEH Z-TIEPEMEHHBIX,

XapaKTepU3YIOIINX PACCMaTPUBACMOE SIBIICHHUE.

CII3 (CmbicioBasi mnpsiMas 3ajgada) —
KOTHUTUBHOE KOHCTPYKTHPOBaHHE (MOJIETMPOBAHHE)
HEM3BECTHBIX  Z-TIEpEMEHHBIX  Zk,ke {1,...,6}, 10
HU3BECTHBIM CMbICJIaM BBIYUCJICHHBIX 2-x
nepeMeHHbIX (i 6oree) Y1 1 Yo 1o [IM AT'K wu o
OM ATK:

a)cMBICI(Y1)=CMBICT(Zi1) *C11HCMBICII(Zi2) *C21+(Zi
3)*C31+(Zis) *Ca1+(Zis) *Cs1+(Zi6) *Ce1, TJE€ HEKOTOpPBIC
KOMIIO HEHTHI Cs1, S€{l,...,6}, 1-ro coOcTBeHHOTO
BEKTOpa MO aOCOJIOTHOW BEIMYMHE MPEBBIIIAIOT
MIOPOTOBOE YUCIIO C1:Cs1>C1,S€{1,...,6}, Ipyu HANU4UK
JTUHEWHOW CBsS3W (IMHEWHOTO ypaBHEHHS) [UIA
HW3MEHYHUBOCTEH Z-TIepeMEHHBIX BUA
Zj1C11+Zi2C21%Zi3C311ZiaCa1+ZisCs1+ZisCo1=Yit,

06)  cMbIca(Yi2)=CcMBICI(Zi1)C12-CMBICI(Zi2)C2ot+
CMBICII(Zi3)C32HCMBICI(Zi) Caz+CMBICI(Zi5) Cs2+
CMBICII(Zig)Ce2, THE Ck2>C2, Ke {1,...,6}, npu HaMU4UH
JUHEHHOW CBs3W (JMHEH HOTO YpaBHEHUS) I
M3MEHYHNBOCTEH Z-TIepeMEHHBIX BUA
Zi1C12%+Zi2C22+ZisC32+ ZiaCa2+ZisCs2+ZisCo2=Yi2.

CO3y: (cmbica(zk),cmbicn(y1)) U cMbIci(Y2),
k=1,...,n)=>({3HaueHus z-mepeMeHHbIX Z,k=1,...,6,
3HAYCHUS Y-TIEPEMEHHBIX Y1 U Y2}

Kornutusnomy pemennto CII3:({3HaueHus z-
MepEeMEHHBIX z,ke{l1,...,6}, 3HAYECHUS y-
nepeMeHHbIX Y1 Hu Y2 }=>(cMbIci(Zk),cMbICi(Y1) H
cMbIcT  (Y2)) COOTBETCTBYET HE €IWHCTBEHHOE
penieHue BbIen3N0XeHHOH CmbicnoBoir OOpaTHOM
3amaun: uudpoBas  TpaHCHOPMALUS  CHUCTEMBI
W3BECTHBIX CMBICTIOB Z-IEPEMEHHBIX Zk,k=1,...,6, B

CUCTEMY TUHEWHBIX KOMOHMHAINI1 (B BUIE SIIEMEHTOB
Marpuubl Zmn) 3HAYEHUH Zik, M3MEHYMBOCTEH Z-
epEMEHHBIX  Zi,K=1,...,6, B ypaBHEHHIX BHJA
Zi1Ck1+ZioCk2+ZiaCra+Z4CkatZ5Cks+ZigCre=Yi1,1=1,...,M,
npu  u3BecTHOM  cnektpe  Anpp=diag(As,...An),
AIIEMEHTHI Ai,...A¢ KOTOPOTO paBHBI { AWCHEPCHIM:
@) Yijy-oYmi) T Voo Ymi)=hi J=1,...,0<n, € y-
nepeMeHHbIX. KOTHMTHBHO  (IIO3HaBa  TEJHHO)
nomyderHoe pemenue CII3 (n+{ momobpannsie
CMBICITBI)  ©IUHCTBEHHO, HO  CMBICIBI  MOTYT
(hopMyIHPOBATHCS Pa3HBIMH CIIOBECHBIMHU (hpasamu,
CMBICIH KOTOpPBIX OIMHAKOBBI. [l03TOMYy MOXKHO
TOBOPUTH 06 «KOTHUTHBHOM CAUHCTBCHHOCTH»
pemennst CO3. Yucnosoe pemrenne CII3 ({3HaueHns
Z-epeMeHHbIX  Zx,Ke{l,...,6}, 3HaueHus Y-
TepeMeHHbIX Y1 U Y2} => (cMbIci(Zk),cMBICH(Y1) T
cMbICT (Y2)) He SIBJISIETCS €MHCTBEHHBIM.

33[121‘-[1/[ KOTHUTUBHOI'O MOJICJTUPOBAHUSA

B 3apmauax, pemraembIx B MOJEISX 3-X THIIOB
KOTHUTHUBHOT'O MO/JICTTUPOBAHHS, co3faercs
npoOJieMHast CUTYalUsl BHIYUCICHHS IS KaXKIOH Z-
nepemeHHoi (oOo3Hauaercsi OyKBOW Z) wuMeeT

paziuuHble  3HAYEHMA:  Z1,...,Zm, HX CPEIHEe
aprdmeTHIecKoe paBHO HYIIIO:
(I/m)(zaj,+2z2t...+Zmj)=0, a mucmepcust  paBHA

1:(1/m)( Z%4j,+2%+.. . 42%m)=1. Eciu  Z-nepeMeHHas
HMEeT HOMEp j ¥ UMeeT M 3HAYCHHIA, TO 3HAYCHUS j-
Ol Z-TiepeMeHHON 0003HAYaloT TaK: Zij,...,Zmj, OHH -
SNMEMEHTBl ~ MATPHUII  Zmn  M-Ha-N)-MaTPHIIBI
0003HAYAIOTCS: Zjj, | —HOMEp CTPOKH, | — HOMeEp
crosidia  MaTpuubl Zmn. BennunHa KOMIIOHEHTHI
COOCTBEHHOT'0 BEKTOPA HAa3bIBAETCS «BECOM)», «BECH

ObIBaIO MOJI0KUTEIIBHEIE, OTpHULATENIbHEIE,
a0bCOMIOTHOE M BECOMOE 3HaUE€HHE KOMIOHEHThI M3 UX
Habopa C1j,C2j, ...,Cnj SBIAETCS HHIUKATOPOM

OPHCYTCTBUsI 3HAHUS B ] —Oif mepeMeHHOM. 3anaun 2-
X THUMNOB: ())BBIUHCIHUTEIBHEIC, 0)MOIETUPOBAHUS
MaTPUYHBIX OOBEKTOB B KOTHUTHBHBIX Mozensax. K 1-
My THITY 3a7]a4 OTHOCSITCS CIEIYIOIIHE 3a0a4H.

Ocnosubie 3agauu: I3 AT'K - npsimas 3anaua
aHaJu3a TJABHBIX KOMIIOHEHT: IS MaTpuibl Z mn
CTaHIAPTH30BAHHBIX KOpPEITUpPOBAHHBIX z-
MNEPEMCHHBIX C OJJUHAKOBBIMU JUCIICPCUA MU HaWTU
croco0 peoOpa3oBaHUs X B HOBBIC
HEKOPPEJIMPOBAHHBIE Y-TIepeMEHHbIe U3 MaTpuisl Y
mn (M 3HAYEHHH N TEPEMEHHBIX) C pPasHbIMU
nucnepeusiMu. 3neck pewaercs [1C3.

03 AT'K - oOparHas 3amaya aHaJn3a TTaBHBIX
KOMIIOHEHT: UIS W3BECTHBIX JAUCHEPCHA  Ann
HEU3BECTHBIX peoOpa3oBaHHBIX
HEKOPPETHPOBAHHBIX Y-TIEPEMEHHBIX U3 MaTPUIBI Y
mn TPEeOyeTCsl HalTH Crmocod MpeoOpa3oBaHUs UX B
MaTpHILY Zmn CTaHJAPTH30BAHHBIX
KOpPPENUPOBAHHBIX Z-TIEPEMEHHBIX C OJWHAKOBBIMU
JUCTIepcrsIMHU (M 3HAYCHWH h MEpeMEeHHBIX). 3ech
pemaetcs OC3.
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B IT13 AT'K u O3 AT'K pemratorcs IIC3, OC3 (B 6
BapHaHTaXx).

K 2-My Tumy 3amad OTHOCATCS 3a/1a4¥l PeIIeHUi
CHCTEM MHOTOMEPHBIX CMBICIOBBIX YpaBHECHHMH:
CII3,CO3,0M AUKII OM AUKIT (Cxema OM
AUKIT: (AW, A@y, App)=>
(A*30,B*op, Vinp: Ump. Zon=[Zmgq | Zmp,],)), mocTanoBku
9THX 3aJad OpPHEHTHPOBaHHl Ha peanuzanuio B OT
Excel

KorautuBHbIit TOMCK (PAKTOB MPHUCYTCTBUSL
3HAHUH SBJSIETCS OJTHUM U3 0a30BBIX AJIEMEHTOB TIPH
CO3IaHMHM  KOTHHTHBHBIX  anroputMoB. [lowmck
NPOBOAWTCA 10  HMHAWKaTopaMm. MHAMKaTOpHI
npucyTcTBYIOT B tape Marpuil (Cnn,Ann). Ecii umeem
{ IOMUHHPYIOUIMX COOCTBEHHBIX YHCET Ag,...,A(,
A>...>A> Ao=1 WM HHOE KIOPOrOBOE YHCIIO, TO
3aMeTHBIE 3HAUYCHHsI KOMIIOHEHTOB B { COOCTBEHHBIX
BEKTOPaXx ¢j=(C1j,Czj...cnj ) T,j=1,...,{, pacronoxeHHbIX
B { mepBbix crombuax marpuubl Cpn=[ci|c|...|cn],
Ha3HAYalOTCsI HAMHM WHIUKATOpaMu NPUCYTCTBHS
3HaHUM. MIHAMKATOp HanMuusl 3HAHUS — KOMIIOHEHT
COOCTBEHHOTO  BEKTOpa,  3HAYEHHE  KOTOPOH
IIPEBBIIIAET M3BECTHBIA IHOpor: ck>Co. Homep
COOCTBEHHOTO BEKTOpa COBIANAET € HOMEPOM |
JIOMHHHPYIOIIIETO COOCTBEHHOTO YHcia Aj. BenndanHa
KOMIIOHEHTBI COOCTBEHHOrO BeKTOpa  Ckj - K-as
KOMIIOHEHTa J-T0 COGCTBeHHOTOo Bektopa (j-ro
cronbma Matpurl Cpn  COOCTBEHHBIX BEKTOPOB),
MPEBBIIIACT Ha3HAYEHHOE MOPOroBOE 3HAYCHHUE Cp
=0.4. BemmumHa  KOMIIOHEHTBI  Ckj paBHa
Ckj=COrr(zx,yj) yKa3piBaeT Ha BXOXICHHE HMECHH-
CMBICIIa TIEPEMEHHOH Zk (3HAHUS 00 Zk) B UMSI-CMBICI
nepeMeHHO# Yj (paBHOH Yij=Zij1*C1j+Zi2*Cojt. . . +Zin*Cnj,
a CMBICH Yj paBEH CyMME CMBICIOB IIEPEMEHHBIX
Zi1,Zi2,. - -,Zin W3Bneyenne 3HAHMS OIMCHIBACTCS
(pazamu: Hamuuue 3HaHMsA B K-0ff  Z-mepeMeHHOM,
NPUCYTCTBYOLIeH B (opMmylie j-0if Y-TiepeMeHHOM
Yii=Zin*C1j+Ziz* Cojt. .. +Zin*Cnj, C1=Corr(za,Yj)s,-- -
Cnj=corr(znyj), i=1,...m, paBHOH  JNHHEHHON
KOMOHMHAIMN Z-IEPEMEHHBIX  Z1,Z2,...,Zn, C PA3HBIMH
«BecaMm» C1j,C2j, ..., Cnj, BOBMO3HO MMECIOIUX PAa3HBIC
3HAKU.

3nanne B K-0if  Z-miepeMeHHOM C 3aMETHBIM
BECOM Ckj W3BIEKAETCS CIOBECHONW KOTHUTHBHOW
HHTepIpeTanieil Npou3BeaeHe Zik*Ckj, («CMBICT j-
Ol Z-TIEPEMEHHON Zj MPOABJIACTCH C CHIOW Ckj U €
H3MEHYUBOCTBIO Zik B MOMCHTBI BpeMeHH i=1,...,m»
BEIMYMHA Zjk TIOKA3bIBACT CTENECHb IPOSIBICHUS
W3MEHYUBOCTH K-OH Z-mepeMeHHOU Zk, i — HOMep
HU3MEHYUBOCTH K-Off Z-TiepeMeHHOM, U3MEPeHHOH B
MOMEHT BpPEMEHH 1.

3HaHUE COJCPKUTCS B MMEHH-CMbIcie K-oif  z-

nepemenHoil. CyMMa CMBICIOB — CMBICI(Zi1)*Cyjt
CMBICH(Zi2)*Cojt...+CMBICT(Zin)*Chj € «BecamMm»
C1j,C2jt...,Cnj ~ paBHAa  CMBICILYy  Y-IIEPEMEHHOMU
cMbIc(Yij)  =CMBICI(Zi *Cij*  Zip*Cojt...+Zin*Cnj).

CMBICIT TPOU3BEACHUS Zik*Ckj, PABEH 3HAHHIO B K-0if
HCXOIHOW IEPEeMEHHOH Zk. J{71st JOOBIUM 3TOTO 3HAHHS
HaM [PUIIOCH BBIYUCIISITH MHOTO 4ero. « TBep1ocThy

cmbiciia K-oif z-mepeMeHHON Zk mposiBJsieTCs C
CHJION Ckj U ¢ ”3MEHYHBOCTBIO Zik B MOMEHT BPEMEHU
i, ie{l,...,m}, BenuuMHA Zjk IIOKA3BIBACT CTCIICHb
IMMPOABJICHUA W HAIlpPpaBJICHUC U3MCHYNBOCTH k-Oﬁ Z-
MepEMEHHOM Zk, | — HOMep M3MeHuuBocTH K-0if  Z-
NepEeMEHHOM, I3MEPEHHOI B MOMEHT BPEMEHH 1.

CwmpIcoBast [psvas 3amaqa(CII3) -
KOTHUTHBHOE KOHCTPYKTUPOBAaHHE HEW3BECTHBIX
CMBICJIOB ~ BBIYMCIIGHHOM IIEPEMEHHOHM Y1 1O
W3BECTHBIM CMBICIIAaM Z-TIGPEeMEHHBIX Zk, K=1,...,6,:
CMBICII(Z1)+CMBICII(Z2)+CMBICI(Z3)FCMBICII(Z4) +
CMBICI(Z5) +CcMBIC(Zg)=cMBICI(Y1), TIPH HATHIHH
JIMHEIHOU CBSI3U BHJA: Z1Ck1+Z2Cko+Z3Ck3+
Z4Ck4+Z5Ck5+Z6Ck6 =Y 1.

BMmecte ¢ «Becom» Ckj M C U3BMEHUYHUBOCTBIO Zik B
MOMEHT BpeMeHH |, ie{l,....m}, BeanuuHa Zik
IMOKa3bIBA€T CTCIICHL IIPOABJICHUA W HaIPaBJICHUC
U3MEHYHBOCTH K-Off  Z-TIepeMeHHOM Zk, | — HOMep
u3MeHYHBOCTH K-0ff Z-TiepeMeHHOM, U3MEPEHHO B
MOMEHT BpeMeHH i. BeinunHa zix usmenunBocTH K-oii
Z-TIepEeMCHHOI BJIMSCT Ha HM3MEHYMBOCTH K-oif  Z-
nepeMeHHOi  uepe3  3HadeHue  KoddduimeHTa
KOPPeIALUN MEXAYy HUMHU: Zik=I* Zxj . 3amMeTHoe
cllaraeMoe BXOJMT B (OPMYJy HEpEeMEHHOH Y
yij:Zi1*01j+Zi2*Czj+...+ Zik*ij* Zij +...Zin*an u ee( k-
Olf  Z-TIepEMEHHOM) HMS-CMBICI SIBISETCS YacThIO
MMEHU-CMBIC/IA TIEPEMEHHON Yj. MbI oTMmeTwim 2
CBOMCTBA «BECOM» Ckj € U3MEHUYHMBOCTBIO Zik.

Bropoii cOMHOXHUTENs NPOU3BEACHUS Zik™*Ckj,
paBeH 3HAHHWIO M3MCHYMBOCTH K-0if  HCXOIHOI
NEpeMEHHON Zk. HM3MeHYMBOCTH IEPEeMEHHOH —
KOJIMYECTBO S B OTKIOHEHUH Xi=(Xi-X¢p) H3MEPEHHOTO
3HayeHMss X’ OT  CPEJHEro  3HAYEHUS  Xcp.
M3MeHunBOCTh TEPEMEHHOM TMpucylla KaXAoMy
M3MEPEHHOMY (WJIM MOJIENbHOMY) 3HadeHuto X0j,
i=1,...,m. 3HayeHHS S H Xcp ONPEACICHBI IS
COBOKYNHOCTH 3HaueHni xi=(x%i-Xep) 1 X%, i=1,...,m.
CYIIECTBYET CBSI3b MEXIY U3MEHUUBOCTBIO Zki=lij Zkj,
ri=corr(z;,z;),k=1,....m;i=1,....n;j=1,....n.

TpeboBanue omnpeneneHuss TeM WIH HWHBIM
CrocoOOM  3Ha4YeHHH BECOB  IIEPEMEHHBIX,
W3MEHYMBOCTEH - 3TO peaJbHO CYIIECTBYIOLIEE B
HayKe II03HABaTEJIbHOE MPOTUBOPEYHE, CIIOCOOBI
(MeTompI) pa3pemieHuss KOTOpOro B JTaHHBIH MOMEHT
elle He U3BECTHBI (HE SICHBI).

AJNTOPUTMBI H NPOTPaAaMMbl KOTHHTHBHOT'O
MO/eTHPOBAHUS

KorautneHOE MO/ICTUPOBaHUE HE BO3MOXKHO 0€3
HQJIMYUST MaTEMaTHYeCKOH MOJENH ¥ alrOpUTMOB

peuieHns  COMYyTCTBYIOIIMX  3afad  MaTpUYHOMH
anreOppl, ONTUMH3AIMOHHBIX 3a1ad Haj YacTSIMH
MaTpUI] COOCTBEHHBIX BEKTOPOB, COOCTBEHHBIX
4UCEIL. BoruncnurensHoe JKCIIEPUMEHTBI

(npeoOpazoBaHUsl WCXOJHBIX pEAIBHBIX JIAHHBIX,
(bopmupoBaHue U\IITH CIUSHAEC MATPUL] HHAXKATOPOB
HaJN4us CKPBITBIX 3HaHUH, KOTHUTHBHEBIE
BBIUMCIICHUS, W3BJICUCHUE 3HAHUM, BHU3yaIU3aLus
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COBMECTHBIX JTMHAMUK ToKazareyei) c Hns paboter ¢ I «CriekTp» UCHoNb30Banach

KOTHUTUBHBIMH MOJICJISIMH, H3JIaraéMbIX B CTaThsX
[1-1-5,8-11,19-33] — wuMmuTamms IS [OCTHKEHUS
CYTH SIBJICHUs, HE TpubOeras K SKCIIEpUMEHTaM Ha
pearbHOM 00BEKTE.

Hems KOTHUTUBHBIX HWCCIEIOBaHMH, WX
HaIIpaBJICHUH, MOJEJIEH U METOJOB - 3HAHUE psaa
CHELHUaNbHBIX TEPMHHOB, TAaKMX KaK: KOTHUTHBHAS
HayKa u KOTHUTUBHCTHKA, KOTHHUTOJIOTHSI
(MmKeHepusi  3HaHWI), KOTHUTHUBHBIA  IOIXOJ
(mo3HaBaTENBHBIN),  TEXHOJOTHS ~ KOTHHUTHBHOTO
(TIo3HABATEIBHO-1IETIEBOTO) MOJICTTUPOBAHHUS,
BU3yaJIM3alMsi, KOTHUTUBHOE  MOJEIHPOBAaHUE,
KOTHUTHBHASI CTPYKTypH3anus (KOHIENTyaJd 3a1us ),
METOJOJOTHSI ~ KOTHUTHBHOTO  MOJAENUPOBAHUS,
KOTHUTHBHASI MOZIENb, KOTHUTHBHAS KapTa.

Koruutusnoe MOJIETHIPOBaHHE - 3TO
BO3MOJKHOCTh ~ CO3JaTb IPOCTOM ¥  TIOHSTHBIN
QJITOPUTM JIOCTHIKEHUS IIOCTaBJIEHHOM uenu. s
KOTHUTHBHOTO MOJICTIMPOBAHMS TIPHCYIIH 33/1a9H :

1)ontumMuzanun c JIMHEapU30BaHHBIMHU
ypaBuenusimu f-mapamerpos (f1, 12, £3, f4, f5, f6) —
cniektpa [34];

2)MOJICTUPOBAHHS 0JI0YHO-IHArOHAJIHHBIX
KOPPENSAIIMOHHBIX ~ MaTpHI, TNPUMECHAEMBIX Ul
MOJICTTMPOBAHHSI MHOTOMEPHBIX A-BBIOOPOK [35];

3) MonenmupoBaHus 2-MepHBIX A-BBIOOpOK [18],
HMEIOIIMX  33aJaHHOC 3HaueHue KoddduimeHra
koppessiiuu [9] u3 anamasona [-0.2,+0.98];.

3) 3agaya pemieHUs JABYX ~ OXHOPOJHBIX
CHEKTPaIbHBIX 33Ja4 MpH aHalKM3e JaHHBIX C 2-Ms
rpynnamMu  niepeMeHHbIX (TeopeMbl O 3HaueHMsX
OTHOILIEHUH MEXIy IpyNnnaMu NepeMeHHbIX [7]).

Hast pa3pabOTaHHBIX ¥  NPOTPaMMHO
peann3oBaHHBIX ITOPUTMOB KOTHUTHUBHOT'O
MoJenen MPUMEHSIOTCS AJITOPUTMBI
COOTBETCTBYIOIIMX  MaTeMaTHYeCKUX  MOJelei,
pemaroTcst  cooTBeTcTByome ONTHMU3AINOHHbBIE
3agaun.  BBOAHBIM OOBEKTOM B MOJENH SBISIETCS
YUCJI0, BEKTOP, WJIM MaTpULI, SIBIIOIINICS UCXOIHbIN
MaTeMaTHYecKOW  BENMYMHOM  (CKALIPHOH — WiH
MHOTOMEpPHOM) sl peliaeMoil B MOJENH 3ajaud,
uMerouen CYIIECTBEHHOE 3HaUCHHE JUIst
paccMaTpuBaeMoi TpeAMETHOH oOmacTi. BBogHOM
00BEKT ABISETCA MapaMeTpoM MaTeMaTH4ecKOH
MOZIEIH MOJICIIUPOBAHHUS IH(PPOBBIX MHOTOMEPHBIX
JIAHHBIX, OTHOCSIIIUXCS K TPEMETHON 00JIacTH.

[Ipn MopmenupoBaHMM HAIIMX MHOTOMEPHBIX
BBIGOPOK Z*mn=[ Z*mqlZ*mp] ~ Hamm peammsoBamsr
aTanbl pa3paboTKy, OTIAKH, IPUMEHEHHUS IPOTrPaMM
n3 IIIIT «Crektp» [36] u pa3paboTKu TpOrpaMm-
Tabnui B HagcTpoiike «Ilonck pemenus». [Ipomecchr
BBIYMCIICHUN ¢ NpuMeHeHueM Haxactporku «llouck
pemenmsi» B OT Excel mpuMeHsIHCH TIepexonsl U3
onHou omeparnuuHOi cuctemer (Windows 10) B
npyryio MS DOS. ®aiinel KOHBEPTHPOBAINCH U3
OIHOI cpenpl B JpYrylo, IpuUMeHsuiuch 64- 32-
ouroBbie penakropsl WordPad u BiiokHoT.

2-as uptyanbHas marmua VirtualVM. Oracle VM
VirtualBox — crnenuansHas mporpamMma, OHa Jaer
BO3MOXKHOCTb 3aITyCTHTh Ha  KOMIIBIOTEpE
BUPTYaJIBHO APYIYIO onepanuoHHyto cucremy. C eé
TTOMOIITHIO MO>KHO BUPTYJIM3UPOBATh Pa3HBIE BEPCHH
Windows, MS DOS. B sroii VirtualVM 3arpy»xaiacs
2-as OC MS DOS . u ugepe3 numo3 XP Ha mgucke C:
ocymiectBisiicst uarepdeiic daios I «Criextp»
W3 OJHOW MIIMHBI C IPYTOM.

IIporpamms! anroput™moB pemenus 3anad: [1C3,
0C3, II13 AIK, O3 AI'K ¢yHKUHOHUPYIOT C
npuMeHeHneM Hanctpoiiku «[louck pemenns» B OT
Excel. Amropurmer CII3,CO3,0M AUKII OM
AUKIT (Cxema OM AUKIT:(AWpp, A@pp, App) =>
(A*4p.B*pp.Vinp, Ump, Zmn=[Zmg | Zmp.],)) peanuzosarbi
B OT Excel

IIpunoxenus: U pe3yabTaTbl KOTHUTHBHOIO
KOMIBIOTHHT A

KornutuBHble Monenu paspaboransl B 3-X
Tpymmax ¢ OJU3KUMHU 00JIaCTSAMHU TIPIIIOKCHHH.

Brrgenmnm HECKOJIBKO OpPUTHHAITBEHBIX
IPWIOKEHUH, pe3yiapTaToB. I3 nepBoil rpynimbl
KOTHUTHBHAsI MOJIENTb «HU3HI - HE XOTAT, BEPXH - HE
moryt»  [37]  BBIOETSETCS ~ OPUTMHAIBHOCTHIO
(hopmanm3anuy OOMECTBEHHBIX IporeccoB B Poccun
XOPOIIO U3Y4EHHOI0 UCTOPUKAMHU IEPHOAa BPEMEHU
18-19-ro BekoB. Ilpunokenne CII3 KOrHUTHBHOIO
KOMITBIOTHHTa B MOZENH IM(POBU3ALUN 3HAYCHUH
M3MEHYHMBOCTHU IIEPEMEHHBIX U3 IBYX MHOXKECTB.

MonenpHble MaTpHIbl pemaeMoil CMBICTIOBOI
IIpsimolt 3agaun BBIYMCIEHBI MPU MOJAEIHUPOBAHUU
HCTOPHYECKOTO MPHHIUIA «BEPXH — HE MOTYT, HU3BI
— He XoTaAT». B pesymbraTe MareMaTHYECKOro
MOJICTTHPOBAHUS TPEIMETHON 0071acTH BBIACICHBI 2
(hakTopa (TeHepaTOpHl KPU3HCA) C «HETATUBHBIMID)
JUHAMHKAMH HMX «IPUOIMKEHHO MapaulebHBIX
kpuBbix (Pucynkn 2 wu3): kpuBas (HH3BI) «UUCIIO

KPECThbsiH, B3SIBIIMX B apeHAy WM KyNUBIIUX
YYaCTKH semmn»  («Bec» paBeH  b41=0,3580)
«MPUOMIDKEHHO — TapajlieNibHa»  KpUBOH  (BEpXH)
«CTENeHb paclpoCTpaHeHUs (BHEIPEHUs) HUIeH

mulepanu3Ma B cpele MOMEIIUKOBY» («BEC» paBeH
a41=-0,50000). TIpOTHUBOMOJIOKBIC 3HAKU «BECOBY
b4=0,3580, @a41=-0,50000 moka3pIBalOT yObIBAHHE
KOJINYECTBA KPECThSH, CBOOOTHBIX oT
KpEeTNOCTHHYECTBA M POCT JmOepaau3Ma B cCpexe
ITOMEIIUKOB. DTa CUTyalus C TCUYCHHEM BpPEMCHH
IpuBelIa K NPUHATHIO [apeM 3aKoHa 00 OTMeHe
KpENOCTHOTO TIpaBa. 31ech 00JacTh 3HAUYCHHHA
¢ynkuuu  cMmbici()  —  YCIIOBHO — HeENpepbIBHA
(camTaercsi — CMBICT HMeeT OECKOHEYHO MHOTO
OTTeHKOB). B paccMoTpen OuHapHass oOnactb
3HAYCHUM KOrHUTHBHOW (yHKImMHy Br() [22].
Jpyrast Mojenb u3 3Toi rpynmnsl [22]: OuHapHas
- Oynymue KpeIUTOpCKast uaeduTopckas
3a/I0JDKEHHOCTH MyHUUMnanuteToB ropogos CIIA.
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GIF (Australia) =0.564
JIF 1.500

Impact Factor:

SIS (USA) =0.912 ICV (Poland) =6.630
PUHII (Russia) = 0.126 PIF (India) =1.940
ESJI (KZ) =9.035 IBI (India) =4.260
SJIF (Morocco) =7.184  OAJI (USA) =0.350

[IpoBeneneHa KOTHUTHBHAS HHTEPIIPETAIUS CBOJHBIX
MOoKa3areje COIUAIbHBIX 00SM3aTENbCTB  X1,X2,...,X6
B TEpMHMHAX BHUIOB OyAyIIUMX 3aJ0JDKEHHOCTEH
(BanuOHAsS TICPEMCHHAs, ONPEACISIONAs CYMMY
CMBICJIOB Z -HepeMeHHLIX, HUMECT TOJIBKO 2 CMBbICJIa-
B/J13,6K3) wmynumumanureroB 20 ropomos CIIIA
(bupmunrem, OxcHapa, Camunac, lanOepu, Heto-

Xetisen, Hopyonk, HossritOpnean, baxrumop,
JHerpoiit, Cenr-Jlync, Knmudron, Hero-Mopk, Hopr-
Xemncren, Tamca, @unanmenspus, Memduc,

Xomyamn, Hopdonk, Manucon, HOxusie Mumryoxn).
B cmpbIcnax mepeMeHHbIX 71,23,24,Z5, Z6 PA3TUYAIOTCS
TOJIBKO 3a/10JDKeHHOCTH 2-X BuaoB: BK3, BJ13. Hamm
nepeMeHHble  Z71,73,24,Z5,Z6, TPEACTABISIIOT COOOM
BaXXHBIE JJIS TPAKTUKYA KOTHUTUBHBIE (hakTopsl. OnHa
n Ta >Ke uHpOpManus, Hampumep, «IIPUPOCT
HACEJICHHUS» MOKET OBITh IIPEICTaBIeHAa MHOKECTBOM
pa3NUuHBIX CMBICTIOB. [Ipn 3TOM KasKABIH CMBICH
dhopMHUpyeT yHHKaJIbHBIC KOTHUTUBHBIC (DAKTOPHI,
BIUSIOIIAE HAa CMBICH APYrod  WHQPOPMAIIH,
CBSI3aHHOM C 3TMM CMBICIIOM. BHUMAaTeIbHO BBIOHpast
CJIOBa IJIS TIPECTaBICHU HWH()OPMAIHH MBI MOYKEM
czenath Oosiee BEPOSTHBIMU Ty WIM MHYIO PEaKIHIO
Ha Hee. B aToM ciydae, He McKaxkas (aKTHUECKOTO
coniepkanns WH(GOPMAIUU, MBI MCHSEM €€ CMBICT H
3HaHHA, KOTOpBbIE IOJYYUT HYeJIOBEK, Hampumep,
MYHHIUTATBHBIN MeHekep. [IponHTepnpeTrpyem B
tepmuHax «BK3» wu «b/I3» (B ux cMmpIciax)
00001IeHHBIEe (PaKTOPHI — CHHTETHYECKIE TOKA3aTeIH
Vi1 4 Yi2. - I-y10 cTpOKy Matpuiisl Yooe. [IpaBunbHOE
packpeiTie u kimaccuduranus BK3 u BJ[3, ux
SKBUBAJICHTOB, HEOOXOIMMBI JUI TOYHOW OILICHKH
(uHaHcOBoro coctosiHus ropoxga. Jlus  aToro
HEOOXOMMO CBOEBPEMEHHOE W TOYHOE OTPAKCHHE
BK3 w B/I3 B cBoaHbIx Tabnuiax (puHAHCOBOTO
COCTOSIHUSI TOPOJA.

B pabote momy4eHs! 2 HOBBIX BHAQ OyIyIIHX
3aI0JDKEHHOCTEH MyHuLuMIa JuTeToB. [IpoBenenena
KOTHUTUBHAsE MHTEPIPETALNS CBOJHBIX ITOKa3aTeleh
COLMAJIbHBIX 0053aTENbCTB  X1,X2,...,X6 B TEPMHUHAX
BHJIOB Oymymmx 3a[I0JKEH HOCTEH
myHununanureros 20 roponos CIIA (Bupmunrem,
OkcuHapn, Cammnac, [lanGepu, Hpro-XeiiBeH,
HopyonkHosstit Opnean, bantumop, erpoiit, Cent-
Jlyuc, Kmdron, Hero-Hopk, Hopr-Xewmmcren,
Tainca, unanenshust, Memdpuc, Xomyamr, Hopdonk,
Mamucon, IOxubie Mwunyoku). B cMmbicmax
MIEpEMEHHBIX Z1, Z3, Z4, Z5, Zs PA3IMYAIOTCS TOIBKO
3a70JpkeHHOCTH  2-X  BuaoB: bBK3, b3. Hamm
TIepEeMEeHHBIE Z1, Z3, Z4, Z5, Zs, IPEACTABIAIOT COOOM
Ba)KHBIE JJISl IPAKTHKKA KOTHUTHBHBIE (akTopbl. OnHa
M Ta OKe uHpOpMalus, HANpuMmep, «IPUPOCT
HaceJEHUs» MOXKET ObITh ITpeACTaBlIeHa MHOXKECTBOM
pa3IMuHbIX CMBICIOB. [lpu 3TOM KaxAbIA CMBICIT
(opMuUpyeT yHHKaJIbHBIC KOTHUTHUBHBIC (DAKTOPHI,
BIMSIOIIME HA CMBICH JpYyrod uHQopMaunuu,
CBSI3aHHOM C 3TUM CMBICTIOM. BHIMaTenbHO BEIOMpast
CJIOBA JUISl IPEACTaBICHUST MH(OpPMAIUK MBI MOXKEM
caenath Ooiee BEPOSTHBIME Ty WM WHYIO PEaKIHIo

Ha Hee. B aToM ciydae, He mcKaxast (pakTHIECKOTO
coziepkaHusi HH(GOpPMaLH, MBI MEHSIEM €€ CMBICT H
3HaHMUs, KOTOpbIE IIONYyYUT YENOBEK, HalpuMep,
MYHUIMIIATBHBIA MeHepkep. [IponHTepnpeTnpyeM B
tepmuHax «bBK3» wu «b/3» (B ux cmbIcnax)
000011IeHHBIE (DAKTOPBI — CHHTETHYECKUE ITOKA3aTEIH
Vil U Vi2. - I-y10 CTpPOKY MaTpHIibl Yzoe. [IpaBuinbHOE
packppitne u kinaccupukanuss BK3 wm B/I3, ux
SKBUBAJICHTOB, HEOOXOMUMBI JUIS TOYHOH OLECHKH
¢uHAaHCOBOTO COCTOsIHMSA ropoxa. /Jlis  3toro
HEOOXOANMO CBOEBPEMEHHOE M TOYHOE OTpaKCHHE
BK3 u B/I3 B cBomHbIX Tabimuiax (HUHAHCOBOIO
COCTOSIHHS TOPOJIA.

[Tpumenum oneparop Bua() K 4acTsm (HOpMYJIbI
AN i

Bua (yi1)=0.51018ua(zi1) - 0.3820 Bun (zi3) -
0.3918 Buna(zis )+0.44478un (zis )+ 0.4149Bun(Zis).
Bun B Qopmyssl BanuaHOW Y-TIepeMeHHOH yii 0e3
yueta BenuuuH «BecoBy 0.5101, 0.3820, - 0.3918,
0.4447, 0.4149 npu U3MEHYMBOCTU MEPEMEHHBIX
oonee kparok: Bui(yi1)=<bK3>—(<BK3>+<B][3>)-
(<BK3>-<BJ[3>)+(<BK3>+
<B/13>)+<BbK3>=<b/I3>+<BbK3>=<BK3>+<B/13>.
CMbIcT daKTopa yii €CTh «MYHHIUITATIBHBIE Oy IyIas

KpeIUTOpCKast n Oymymias neouTopekas
3aJI0JDKEHHOCTH BCEX TUIIOBY.

AHaJNOrMYHO  paccMOTpPUM  2-OM  TIJIaBHBIN
tdaktop:  yi2=0.57197;3+0.5645zis+ +0.3311zi5 -

0.4164 zis. OH He KoppeaupoBaH ¢ 1-bIM GaKTOPOM.
CocraBUM  CMBICIOBYIO ~ KOMOHMHALIMIO  BHJOB
3aJJOJDKEHHOCTEH Juisd  (hakTopa yiz, UCIOJIb3Ysl BHJ
3aJJOJDKEHHOCTH KaXJIOTO TOKazaTems Zi3,Zia,Zis,Zis,
KOTOpbIE 3a(pUKCHPOBAHBI SKCIIEPTOM-0YXTaJITEPOM.

Tak xak yi»=0.5719zi3++0.564524+0.3311z5-
0.4164zi, TO Bun(yiz)=0.5719*Bun(zis) +
0.5645*Bu(Zia)+0.3311*Bu(Zis)-0.4164*Bu(Zis)=
+0.5719<bK3>+0.5645<b 13> +0.3311<BK3>-
0.4164 (=<B13>+<BK3>).

AHAJIOTHYHO BBHIIICH3IIOKEHHOMY, CUUTAsl, UTO
IpH JIIOOOM HEHYJIEBOM IPOSBICHUH M3MEHUYHUBOCTH
Zi3,Zia,Zi5,Zis ~ (HEHYNIEeBOM  3HA4eHHH  «BECa»
Ck2,k=3,4,5,6) z-nepemMeHHO# B hOpMyJIe BaTHIHOM Y-
MIEPEMEHHOH, BBIBOAWUTCS THUI BHIA 33J0JDKEHHOCTH
2-T0 ¢axropa, paBHOTO <BK3>:
Bu(yi2)=<bK3>+<B/[3>+<BbK3>-(<b/I3>+<BK3>)
= 2<BK3>=<BK3>. Msl 0OHapyXwuiu, 4TO
3a8JJOJDKEHHOCTH  1-TO  yit TPaKTyeTcs  Kak
<BK3>+<B /13>, 3a0/5KEHHOCTH 2-TO Yi1 TPAKTYyETCsI
kak «bK3». Cwmbicn 3-eif KOMOWHALMKM OTJIMYEH OT
CMBICIIOB TIPBBIX 2-X KOMOWHAIIMI: OH O3HAYacT
«BpEMsD» - CPOK ILIATEKEH MO BeKceslsM (B COTHSX
MmecsieB). Cpok TuiaTexed Mo BeKcesM (Bpems)
BCerJa SBJSIETCS CYIIECTBEHHBIM (DaKTOpOM, OH
HE3aBHCHUM OT JIByX BUJIOB 33/I0JDKEHHOCTEH.

3aMeTHM, 4TO CMBICI «BeCa» HE YUUTHIBACT 3HAK
cMbIcia (M3-32 MHOTO3HAYHOCTH OOJIACTH YCIIOBHO
HENPEPHIBHBIX ~ 3HAUCHHWH  OmIepaTropa  CMBICI:
OTTEHKOB, HIOAHCOB MHOTO BO (ppazax, rmepeaarommmx
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ISRA (India)  =6.317

. ISl (Dubai, UAE) = 1.582
ImpaCt Factor: GIF (Australia) =0.564

JIF 1.500

SIS (USA) =0.912 ICV (Poland) =6.630
PUHII (Russia) = 0.126 PIF (India) =1.940
ESJI (KZ) =9.035 IBI (India) =4.260
SJIF (Morocco) =7.184  OAJI (USA) =0.350

CMBICI), a BUJI «BECa» YUUTHIBACT 3HAK «Becay (M3-3a
OMHAPHOCTH 00JTACTH 3HAYCHMI OIEpaTopa BU).

Bo BTOpoili rpynme BbIBeIeHA OpUTHMHAJIbHAS
(opMyna BBIYHCISIEMOTO KAXKABIM TPEIIPUITHEM
OTJICNIHO  KJIFOYEBOT'O  MOKa3aTeiss «MOIIHOCTh
MpUOBUIPHOTO TPEANPUATHS). JlaHHBIN MOKa3aTeNnb
HU3MEPSICT TO, 4qTo HYKHO, IMO3TOMY OH
MPEOIOYTHUTENICH UIS TMPUMEHEHHS B IPAKTHUKY
pa®oThl mpemnpuATHiL. Pa3paboTaHa KOTHUTHBHAS
MOJZIeNIb  MHTEJUIeKTyaJlbHOTo aHanmm3a. Dopmyia
BaJIMTHOTO TIOKAa3aTelsl «MOIMHOCTh MPUOBUIEHOTO
npennpustas» [11].

Hertanu Mmoaenei u3 Tpymmnsl 2 H3I0XKEHHI B [5,8-
11]. B crartee [11] obGocHOBaHa HEOOXOIUMOCTH
MIPUMEHEHHUSHA TPAKTHKE TEICKOMMYHUKAI[HOHHBIX
KOMIIAHUH BBIYUCIIIEMOTO TIOKA3aTellsl «MOIIHOCTh
MPUOBUTHPHOTO MPEATIPHUATHS B KA9eCTBE KITFOUEBOTO
nokasarens (KPI), IpUMEHse MOro
(KOHTPOJNMPYEMOT0) B IUIaHAX CTPATETHU Pa3BHUTHUS
Oom3Heca. CTaHDapTHRIC KIIOYEBHIC ITOKA3aTelId B
HACTOSIIIEeE BPEMsl HEMPABUIILHO OTPaKAIOT () (DEKThI
paboTHI TpPennpUsATHI, a «MOIIHOCTh NPHUOBLIEHOTO
MPEIIPUATHSY U3MEpSeT TO, HYXHO, IO3TOMY OH
MPEOIOYTUTENICH ISl TPHUMEHEHHS B IPAKTHUKE
paboTHI IPEeITPUATHIA.

s TpeTbe TPYIIIBI KOTHUTUBHBIX
MOBENICHUSCKIX MOZETCH BBIICIAM KOTHHTHBHYIO
MOJIEJIb U3MEHYMBOCTHU TOKa3aTesied OTpULIATEeNbHOMN
cenekiiui nHAUBHIOB [0], U3 MpIMEHEHUS KOTOPOH
MOJIyYCHBI HECKOJBKO COJCPKATCIbHBIX 3HAHUI-
BBIBOJIOB Uil (haKTHUYECKOro (HAOJII0aeMOro B
CETONHAMIICH  JKW3HM) TIOBSACHUS  HWHIWBHJIOB,
MOMNABIIUX MOJ| JeiicTBUE (OPMATM30BaHHOTO HAMH
3akoHa orpurarensHoi cenekun (I1.Copokun) u ero
MOCJIEJICTBUH.

Kornutusnas MOJEb H3MEHYHMBOCTHU
MoKazarese OTpUIaTeNIbHON CeNIeKIIMM OCHOBaHa Ha
MaTeMaTHYCCKOU MOJCTH H3MEHYHMBOCTH

HEKOPPEIUPOBAHHBIX BAIUIHBIX, KOPPEIUPOBAHHBIX
Z-HepeMeHHBIX C YHpaBiIa€MbIMU 3HAYCHUAMU
IUcTiepcuid  (BBIYMCISIEMBIX W MOJCIHUPYEMBIX).
MonenbHbie U3MEHYUBOCTHU nokazaTeseH,
COOTBETCTBYIOLIHE 3aKOHY OTpHLIATETBHOM
CeNeKINM, IIOKa3aTelled  «IoTepu  MHIMBUIOM
«4YBCTBEHHOMH KyJIBTYpbD» (CIIENCTBHE 3aKOHA
OTPHLIATEILHON CEJIEeKI[UK) aJCKBATHBI PEaTbHBIM.
B3aumnnie JUHaAMHUKHU pAa0B CO6CTB€HHI)IX
M3MEHYMBOCTEH CMOJICTUPOBAHHBIX —[OKa3aTelel
TOYHO COOTBETCTBYIOT 3aJaHHBIM 3HAYCHUAM
m3Mepureneir TecHOTH cBsi3u  ([37], Pucyskn
1,2,3,4,5,6,7). [Tony4enst HECKOJIBKO
COJIepIKaTeNbHBIX BBIBOJIOB (LU(PPOBBIX 3HAHUI) LISt
MOBEACHHUS WHIMBHJOB, IONABIIMX II0J JeHCTBHE

(hopMann3oBaHHBIX HaMH [37] 3aKOHY
OTPHUIIATENBHON CENeKIUH M €ro IOCIEeICTBUSM,
HarpuMmep: «Tpu MIOCTOSTHHOM yObIBaHUH

«CTpEeMJICHHSI K  CaMOCTOATENBHOCTH»  (HM3-3a
OTCYTCTBUSI HEOOXOIMMOCTHM B O3TOM: 3aBHCHUT OT
IpyTux (aKTOpoOB) TpH 3aKOHE OTPUIATEIHHOU

CEJIeKITUH KaXKIa BIIACTH OoJiee BRIpaXKEHA, €€ TPEH/I
He yObIBaeT, KOJIcOAaHUS  BBICOKH, CHIIbHEE

BBIPQXKEHBI, yem y «JICHUY. BeiBojib1
chopMynHpoBaHE M0 mM=36 (3 roma) 3HAUCHUAM
Ka)JI0T0 u3 MOJICITbHBIX MePEMCHHBIX.

ComocTaBUMOCTh KPHUBBIX OCHOBaHAa Ha aKCHOME O
COOCTBEHHBIX OTKJIIOHEHUSIX.

W3ydeHsl OCOOCHHOCTH MaTeMaTHYeCKOW U
KOTHUTUBHOM Mozenei M3MEHUYNBOCTEN
nokasarejiei OTpULIATENILHOM CEJEKIIUHN "
MOKa3aTeNe «IMOTepU WHAWBHUIOM «IyBCTBECHHOU
KyJIbTypsD» [37].

OnmcaHnsl KOTHUTHBHBIX MOJENeH W3 TpeTheit
Ipynnsl W JeTald WX TPUMEHEHHS B JPYTruX
MPEIMETHBIX ~ OONAcTAX: KOTHUTHBHAS  MOZCHb
H3MEepeHuH N3MEHYHBOCTEN HEeM3MepSEMbIX
MoKa3aTrese CO3HaHUs MHAUBUAA [29], KOTHUTHBHAS
MOJIENIb CTPYKTYpPhl MYHHLMIIAJIBHOIO OpraHa IIo
MOHUTOPUHIY MOpPaJbHOW Cpenpl Ui TOJBHIOB
YEJIOBEYECKUX pecypcoB [28], KOTHUTUBHAs MOJEINb
ouM(ppOBKH  TOKa3areiei VHIIMBHYJIbHOTO
CO3HAHUS IIMBUJIM30BAHHOTO MpeanpuHUMaTens [25],
KOTHUTHBHasE MOJENb 00pa3oBaTeNbHOM, HayYHOH
pabot mpodeccopa yausepcurera [30].

Monens nupoBU3AITUH MTOBEICHYECKON
MOJeIM ¢ omuOKaMM HEBO3BPATHBIX  3aTpar
(Digitalization of the behavioral model with errors of
non-returnable  costs)  sBISAETCS NPHUIOKEHHEM
Teopuu mepcrekTuB 1-ro mokomenus (Thaler R.H.-
naypear npemun HoOenst mo skonomuke 3a 2017r.)
[24]. Mopens 1mdpoBU3anUK  TOBEICHYECKON
MOJIENM C OmHOKaMM HEBO3BpAaTHBIX  3aTpar
peanuzoBasia OUU(POBKY CUTyauH ITOATAJIKHBAHUS
YelmoBeKa K~ WHAWBHUAYAIbHO  ONTHMAIBHBIM
PELICHUSIM M CUTYAIMIO NOATAIKUBAHNS UHIMBHIA K
AHTHOOIIECTBEHHBIM pemeHHsIM: «KYTIUTD
JHCCepPTAMIO ... W TOJydYaTh CTHUMYJIHPYIOIIUE
BBITIATED [24]. Monens MOXXET MPUMEHSTHCS IS
ONMHCaHWsI U OOBSICHEHU LEIOropsia PEUuIcHHuH, He
BITUCBHIBAIOLINXCS HU B KaKHE KAaHOHUYECKUE TCOPHH
PpaIOHAEHOTO SKOHOMHHYECKOTO BEIOODA.

KoruutueHast Mojiesib oln()pOBKU TOKa3aTeei
WHAWBUIYAJIbHOTO  CO3HAHWSA  ITMBHIIM30BAHHOTO
MpeANpUHUMATENs H3JOKeHa B crathe [25],
KOTHUTUBHOE MOJIEIMPOBaHHE HM3MEHEHUS! LIeH W
JICHEXKHBIX 3aTpaT HacenmeHus Pecyommku Kazaxcran
— B [8], KOTHUTHBHOE MOJENHPOBAHUE 3aBUCUMOCTH
KOJIM4YecTBa TeIe(OHOB B KBApPTUPaX OT M3MCHCHHS
JOXOJIOB M pacxo/ioB HaceneHus PecrmyOnuku
Kazaxcran — B [9], KOTHUTHBHOE MOIEINPOBAHHE
3aBUCHMOCTH KOJIN4ecTBa VHIUBH Ty AJIbHBIX
Tene()OHOB Ha TMPEANPHUITUSIX OT HW3MEHEHHH B
CTPYKTYpE JOXOJIOB M PacXOJIOB IPEANPUATHH — B
[10], dhopmyna BaluAHOTO TOKA3aTENss «MOIIHOCTH
MPUOBIIFHOTO TPEANPUATHSY, HA3HAYCHHOTO Kak
HOBBIH KitoueBod mokaszarens (KPI) momyuena mpu
KOTHATUBHOM MonenupoBannu [11]. CranmapTHsie
KIIIOUEBBIE  TIOKA3aTelNM B  HACTOSINEE  BpeMs
HENpPaBWIBHO  OTpaXaroT  3(PQeKTsl  paboTHI
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ISRA (India)  =6317 SIS(USA)  =0912 ICV (Poland) = 6.630
. ISI (Dubai, UAE) = 1.582 PUHII (Russia) = 0.126 PIF (India) =1.940
Impact Factor: g\ australia) =0564 ESJI(KZ)  =9.035  IBI (India) = 4.260
JIF = 1500  SJIF (Morocco) = 7.184  OAJI (USA) = 0.350
OpEeNNpPUATHH, 4  «MOLIHOCTh  NPHOBLILHOIO IHAPOMOTOPOM Ha BpallleHHe C  YIPaBIAEMOR

NPEANIPUSTHSY H3MEPSET TO, HYXKHO, II03TOMY OH
NPEANOYTUTENCH Ml IHPUMEHEHHS B IIPAKTHKE
paboTHI IPEPHUATHH.

KornutuBHass ~ mozens  0Opa3oBaresbHOM,
Hay4HOW pabor mpodeccopa yuuBepcurera [30]
MI03BOJISIET peanu3oBarhb peaANUCTHYHYIO
peiituHTOBYI0  OmleHKy peiituara IIIIC  Bys3a.
KornutuBHass Mozens onuQpoOBKM IoKaszarenen
WHIUBHUYaIbHOTO  CO3HAaHHMA  [IMBWJIN30BAaHHOTO
NPEANpUHE  MaTelsl  NpeJHa3HaueHa  CITYXKHT
MHCTPYMEHTOM pedopMHUpoBaHus OM3HECa CTPaHBL.

KorHuTHBHBIH KOMIIBIOTUHI XOPOLIO IPOSIBIEH
B NPHJIOKEHHUAX B Pa3HBIX MPEIMETHBIX OO0NAcCTsX.
[Ipunoxenus Mozenei Ha IIPOBEAEHHBIX
«HaTYpHBIX»  OJKCIEPUMEHTaX  HaJl  «KHUBOW»
CHUCTEMOM, TJIe MPOUCXOAAT (MPOU3OILIH) MPOIIECCHI,
COOBITHS, <OKMBOW» CHUCTEME: B CeMbe, Ha
NpeANpUsITHY, B palioHe, B 00NacTu, B CO3HAHUH
WHIUBH/IA, IIMBIMIN30BAaHHOTO MTPEAPUHIMATEIIS.

PeanpHOCTH OKa3zaslach ropasjio MHTEpECHee U
cnoxuee [3,4,7-11]. be3 cyObeKTHBHOTO BOCIIPUSTHS,
0e3  CyOBEKTHBHBIX KpPHTEPUEB KOMIIETCHTHOT'O
WHIUBHIA  HEIb3sl OOXOAMTBCA B  MOJAEIAX
TIOBEACHYECKOI 9KOHOMUKH, TTOBEJICHYECKOM
(bMHAHCOB — HOBBIX OTpAaciieil HAyKH, W3y4alolInX
KU3Hb WMHIMBHIOOB B pasHeix curyammsx (Live

Science).
B cratesix [5,8-11] dopmammsyrores u
MOJIETUPYIOTCS «ITPOIIECCHI CHCTEMHOH

JCBUHTETpAIlUM, MPOHUCXO JUBIIME B DOKOHOMUKE
(HapoJJHOM XO3SCTBE), COLUAIBHOH CTPYKTYpE,
OOILIECTBEHHOH W MOJUTHYECKOH cdepe NMpHUBEIN K
nosiBjieHuio B Kazaxcrane HEGOJBIIOTO KOJIUYECTBA
KPYIHBIX JOXOIHBIX M HEJOXOJHBIX MPEANPUATUH ¢
WHBECTHLIMSIMM B OCHOBHOM  Kamwuraie. B
HEMPUSATHBIC, HEMOHATHBIC CHUTYal[MH MOMald Kak
paboTojaTeny, Tak ¥ MEHEMKEephbl, HACMHbIC
pabOTHHUKY U HACEJICHUE CTPAHBD».

KOFHHTHBHBIﬁ KOMIIBIOTUHT UMECT NPHUITTOKCHU S
B (MHAHCOBOW WHXHEPUH U B WH)XHEPHU
TEXHHUYCCKUX CHUCTEM. Vyer WHAWBUIYAJIbHOTO
MOBEAICHHS JWJIEPOB W HHTEPECOB (MHAHCOBOTO
Ou3Heca peali30BaH B MOJCIAX pacyera pHCKa
U3MCHCHHUA HpOHeHTHOﬁ CTaBKU «JO0XOOHOCTH 10
MOTAIIeHUs» [0 TOCYJaPCTBEHHBIM [IEHHBIM OyMaram
peCHY6HI/IKI/I Ka3zaxCcTaH, HOMUHUPOBAHHLIM B TCHI'C, B
nostapax [19,20].

B craree [38] paspaborana nudposas Moaesb
paboThl TUAPOMOTOpA. PaccMOTpeHbl peanbHbIe
U3MEpEeHHsT B TEXHHYECKOHW CHUCTeMe arperar-
ruapoMoTop.BeisiBieH (akT: 3-MepHbIEe peasbHbIC
Bb1I60pKH Z W0, 2P0, 200, Z3 i, m=45,n=3, umetor
OJTMHAKOBBIE «IH(POBBIE TIOPTPETHI», a MPH aHATIH3E
4-x TaONUI CTaHAAPTH30BAHHBIX JIAHHBIX, BBISIBIICHBI
CKpbIThIe  (HEU3MepsieMble, HO  BBIYHCISIEMBIE)
nokasatenu paboThl THAPOMOTOpa. BerdmcieHsl 2
CYIIECTBEHHBIX [MMOKa3aTened yi, Y2) € HMHAMU-
CMBICIIAMHU «MOIIHOCTb, norpebisiemMast

4acTOTOH 00OPOTOB THAPOMOTOpPA U IOJAEPIKAHUE
ypoBHs naBieHus» (yl) u «perymupyemas 4actoTa
000opoToB «mexann3Ma X» (y2). Lindpossie mopTpers
([38],Tabnmuna 1, Tabauma 2) W MOJEIbHBIC
(dopmanuzanuu pa3paboTaHbl B BHJIC JIMHEWHBIX
ypaBHEHU W3MEHYHBOCTH NepeMeHHbIX
(M3MepeHHBIX W  BBIYHCICHHBIX) W B  BHUJC
MHOTOMEPHBIX YPaBHCHUIH KOTHUTHBHBIX CMBICIIOB
W3MEHYMBOCTH MepEeMEHHBIX. HowmunanpHast
MOII[HOCTh THAPOMOTOPA PACTIPEICISICTCS HA CYMMY
U3 3-X JOKaIbHBIX MoImHocTeil: 36.650916% ot

HOMHUHAJIBHOW  MOIIHOCTH THAPOMOTOpA  ILIIOC
36.650916% MOIIIHOCTH TUAPOMOTOPA,
3aTpauMBaeMOil  Ha  pEryJMpoBaHUEe Mepernaja

JIaBJICHUS B THAPOMOTOPE, IIItoC 26.697889 % Tpatsl
MOIIIHOCTH THIPOMOTOpa Ha obecredeHHe HYXKHOI
4acTOTHl 000POTOB THAPOMOTOPAY.

KorHuTHBHBIE BBIYUCIICHHUS IO CYyTH MPOBOASTCS
C TIOMOIIBI [JBYX apH()METHYECKHX OIepaluii

CIOKEHUS U  BBIYUTAHMS, YTO COOTBETCTBYET
HaTypHBIM JEHCTBHSAM NPHYMHOXCEHS, yOaBieHHS (B
pasbl). 910 COOTBETCTBYET  KOTHUTHHOCTHU

CMBICJIOBBIX MHOI'OMEPHBIX YPaBHECHHIA.

IMpu KOrHWTHBHOW UM(pOBHU3AIMU PAbOTHI
TEXHUYECKOW CHUCTEMBbI HEOOXOIUMO ONEPUPOBATH C
yrciaMu 0e3 eUHUIl U3MEPEHUS, MOXKEM YMHOXKATh
WM JENIUATh UX ApyT ¢ apyroM. Hanpumep, unciossie
3HAYEHHUs C CIUHUIIAMH W3MepeHus: (DU3NUECKUX
BemmunH  kBt, wMIla, 00OpPOTB/MUH  JTOJKHBI
MOJIBEPTaThCS apu(HhMETHUCCKUM oIepanusM
YMHOKCHUS, ICIICHUS, CIIOKCHUS, BEIYUTaHUs. Torna
[OJly4yaeMble  PE3yJbTaTbl HE UMEKT EAUHUILL
u3Mepenus. EauHunel  u3MepeHus (DU3UUECKUX
BesmunH  kBt,  wmlla, obGoporel/mMuH  1pH
CTATHCTHYECKOM AaHAaIN3€ B3aUMOCBSI3CH JIOJDKHBI
3aMEHATHCS Oe3pa3sMEPHBIMHU YHCITAMH.

Ecnu umcno a yMHOXKaeTcs Ha 4ucino 1+e
(yBenmMuMBaeTCsl NpPU CIIOKEHUH), TO K 3HAYCHUIO
yucna a npubasisiercss uucio ae. Ecmu umciio a
JenmuTcsT Ha umcino l+a (ymeHbpmmaercs mpu
B])Illl/ITaHI/ll/I), TO OT 4YHCJa a BBIYHUTACTCA YUCIIO €,
yMeHblIeHHOe B l+e pa3. Takum oOpazom mpu
apu(METHYECKUX ONEPAISIX C YHCIOM a, HMEIOIIIM
pa3MepHOCTh (Hampumep, M), ero 3HauyeHue Jinbo
yBEIMUYMBAETCS HA  ae, JMOO0  YMEHBIIACTCS
(a/(1+e)=(a+ae-ae)/(1+e)=a-[ae/(1+€)]) Ha BeauuuHY
ae/(1+e). CirenoBatenbHO 3TH 2 H3MCHEHHMSI 3HAUCHUS
yKcia a OTKIOHSIOT BJIEBO Ha BenuuuHy ae\(1+e),
BIIPABO HA BEIMYMHY ae. CIHHHAMATh Kak
M3MEHYMBOCTh BEJIMYMHBI a B TEX JK€ CJUHUIE
n3Mepenus: (Harmpumep, B KBT). OO0 HM3MEHUYHMBOCTH

MOLIHOCTH  JIOOOr0  MeXaHW3Ma OH  XOpOILIO
OCBE/IOMJICH.
B npunoxenuss mnpuMeHstoTcs  TpeOyemble

MOJICIIK TaKhe KaK MOJEIb pacueTa CyOBhEKTHBHBIX
BeposiTHOCTE B Ou3Hece, oOpaTHas MO/JIEITb
MHOXKECTBCHHOTO  JIMHCWHOTO  PErPEeCCHOHHOTO
aHamm3a [15].
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CthopmupoBana baza 3HaHmit (TEKCTOBBIE
(haiisbl)- COBOKYIHOCTH (hpa3 M MpaBuil (KpUTEPHEB),
MaTpull WHAUKATOpHl 3HAHUH, OOBEIMHEHHBIX
Enunetit nado-o6bekr [39]. K EM® npunaraercs
EIIO — uudpoBoii, comepkaiiuii BXOAHBIC W
BEIXOJHBIC OOBEKTHI. baza 3HaHWII M3 BHIOpaHHON
MPEIMETHOM OOJIACTU.ABISCTCA BaXKHEHIIICH YaCThIO
HACTOJIBHOM OKCHEPTHOM CHCTEMBI KaK MOJAEIH
MIOBEACHHS DIKCIIEPTOB B OMNpEJeNEHHONH obnacTH
3HaHUH C HCIOJIBb30BAHUEM MPOLEAYP JIOTHYECKOTO
BBIBO/IA M IPUHSTHSI PELICHUH, SKCIIEPTHBIX CHCTEM

Pe3ynbraThl MCCIENOBaHWUN M MPOBEICHHBIX
KOTHUTHBHBIX BBIYHCICHUH, (ParMEeHTHl CIOXKHBIX
pacyeToB IO MPUMEHEHHIO KOIHUTHBHBIX MOJEINEH
pemeHust TIPAMON 3a7a4u 1 poBU3aAINT
B3aUMOCBSI3aHHBIX ~ [IOKa3aTelie ¢  3aJaHHBIMH
MMEHAaMH-CMBICTIAMU ¥ 3aJlaHHBIMH HWHAWKATOPaMHU
HAJIMY K U3BJIEKAEMbIX 3HAHWUI U3 apsl MaTpuil A’ g,
B*pp coxpansrorest B EU® u ELIO, oGHOBsIOTCS,
YTOUHSIOTCSI.

IToacucrema uHTEIIEKTYanpHOro ananusza bC -
MOJICHICTEMa W3BJICYCHUS 3HAHWH B OKCIEPTHOU
Cucreme OWUIMHTA, DPa3BUBAETCSI C IOSIBICHUEM
HOBBIX PELICHUH U JPYTHX MPOOIEMHBIX CUTYalLHH.

W3Bneyenne mudpoBBIX 3HAHWI W3 YHCIOBBIX
peaNbHBIX JAHHBIX- TPEBpAlllCHHE JIAHHBIX B
3HAUUMYI0 HMH(OpPMALMIO 3a CYET NPUMEHEHHS
Pa3IMYHBIX HHCTPYMEHTOB M TEXHOJIOT Uil (Harpumep,
pa3pabOTKH MaTEMaTHIECKON MOJIETH 1 MHOTOMEPHX
YPaBHEHUI KOTHUTHBHBIX CMBICJIOB M3MEHYMBOCTEH
MEepeMEHHBIX), HANpaBJICHHBIX HA  IOJy4YEHHE
TpeOyeMbIX 3HaHUI W/MIIH IIEHHOCTH.

ENO wu EIO wueHHsl 0OpH OTCYTCTBUHU
«HATYPHOT'0» JKCIIEPUMEHTA HaJl «KUBOW» CUCTEMON
(B CO3HaHMU MHJMBU/A, B CEMbE, HA IPEIIPHUITHH, B
paiioHe, B o00mactH, B OTpacid SKOHOMUKH,
pecnyOnuKe). DKCIEPUMEHT HaJ MOJIETIbIO CHCTEMBI
WIN Wrpa HaJl MOJEIBI0 BO BPEMEHHU — MOJIEIIBHBIC
JIaHHBIE, PaBHbIC 3HAYCHUSM IPH3HAKOB OOBEKTOB,
€CJIM TPOLIECC M3MEPEHHH JOPOT, HEBO3MOXKEH WIH
HEIOIyCTHM (OmaceH).

3akjiouenue
MBI U3JOXKHWIN TEOPCTHUYCCKHUE, IPUKIATHBIC
pe3yabTaThl, HCIONB30BAINCH TAOIUI[ peabHBIX
JIAHHBIX, BBIYUCITUTEIbHBIC U MOJICTIBHBIC PACUYETHI 110
TabnuiaM peajbHBIX JaHHBIX. YOeIUIUCh Ha YTO U
KakK HalleJIeH KOTHUTUBHBIM KOMIIBIOTHHI. YBHIEIU
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Introduction
uUDC 330.3

In our country, measures are being taken for the
rapid development of the construction sector. In the
process, special attention is paid to increasing the
volume of production of new types of competitive
building materials, aimed at export, and meeting the
domestic need for these products. This creates broad
opportunities to support local and foreign
entrepreneurs.

The draft decree of the president of the Republic
of Uzbekistan “On the strategy of modernization,
rapid and innovative development of the construction
sector of the Republic of Uzbekistan for 2020-2025
year” [1] has been developed. In this project, the main
directions of modernization, rapid and innovative

development of the construction sector of our country
were defined as:

- digitalization of the construction industry by
creating additional subsystems and databases;

- modernization of the regulatory framework
in the field of urban planning and adaptation of foreign
normative documents;

- improvement of the system of development
of residential areas;

- to improve the position of the Republic of
Uzbekistan in the international index of “Doing
business” on the indicator of “Obtaining building
permits” by simplifying certain procedures of granting
permits in the field of construction;

- develop the mortgage loan market and the
construction of apartment houses by attracting a wide
range of population funds for the construction of
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houses on the basis of the inclusion of shares in the
construction of residential real estate;

- implementation of innovative technologies in
the development of building materials and
construction of objects;

- step-by-step transition between participants
of investment projects to the indicators that are
summarized in mutual calculations;

- improvement of the system of examination
work by abolishing state examination in the estimate
section of the project;

- improving the quality control system of
construction by directing state, author and technical
control to the non-governmental sector;

- establishment of modern project institutions
with participation of advanced foreign companies by
realization of shares package to advanced foreign
investors;

- improvement of the system of Organization
of training, retraining and professional development
of personnel in the field of construction, considering
the application of modern and innovative methods of
teaching;

- formation and consolidation of the Institute
of non-governmental customers, considering the
liberalization of public segments, in the
implementation of projects from the account of public
sources of financing and equated resources to them;

- development of scientific potential in the
field of construction and architecture by increasing the
efficiency of fundamental, Intermediate and applied
scientific research and developments;

- to meet the requirements for labor protection
and safety techniques in the performance of
construction and installation works in construction
sites;

- development of human capital, improvement
of material and technical supply of the activities of
construction agencies and institutions, creation of new
ways of social and material stimulation of workers.

Main part

According to the State Statistics Office of the
Republic of Uzbekistan, today Tashkent has a
significant share in the formation of the investment
and construction complex of Uzbekistan and plays a
special role [2].

The number of registered enterprises in the
country amounted to 419.5 thousand for January 1,
2020, of which 38.1 thousand correspond to the
construction sector. In addition, the total number of
operating enterprises accounted for 398.1 thousand,
9.1 percent of them are in the construction sector [3].

In order to further deepen the reforms in the field
of construction, reduce bureaucratic obstacles, broad
introduction of innovative ideas, developments and
advanced information  and  communication
technologies, as well as to ensure transparency at all
stages of construction, the president of the Republic of

Uzbekistan signed the decree Ne PD-5963 on March
13, 2020 “On additional measures to deepen reform in
the field of construction of the Republic of
Uzbekistan” [4].

In this decree, the following main tasks were
identified:

- the existence of project-estimate documents
agreed before the withdrawal of funds for the
construction of houses on the basis of the inclusion of
a share, limiting the purposeless use of the funds of
those who added a share, which is concentrated in the
bank accounts of the building organization;

- maintaining a single register of construction
organizations attracting funds for participation in
construction on the basis of compulsory state
registration of contracts for participation in
construction on the basis of share inclusion and share
inclusion;

- organization of short-term training courses
on training and retraining of construction workers,
ensuring the issuance of professional certificates by
the Ministry of higher and secondary special
education;

- creation of electronic rating of project and
construction-contract organizations.

Thanks to innovative technologies, most of the
production facilities produce new building materials
for the construction enterprises of the cluster.
Speaking about the advantages of the cluster in
construction from other production structures, this
single technological chain, which is a set of combined
enterprises and links, which at the same time
determine a new stage in the transition to an
innovative economy in this area. This is of great
importance in the deepening of the integration of
science, education and production, and the rapid
introduction of new innovative technologies into
practice [5].

It is worth mentioning that during his visit to the
Chilanzar district of Tashkent in 2017, the head of our
state got acquainted with the project of the Orient
Ceramic enterprise and gave instructions for the
implementation of the construction process in a batch
mode in order to complete it on time and efficiently.
After that, the company was allocated 3.6 hectares
from the territory of Chilanzar district. Over the past
time, the building of the modern enterprise has been
modernized and installed equipment for the
production of ceramic products and tiles [6].

The total cost of the enterprise, which started
operations in July 2020, is about $ 14 million, and the
production capacity is 3.6 million square meters of
ceramic products per year. At the moment, there are
270 workers and specialists working here [7].

It is important to note that almost 100 percent of
the company's products are made from local materials.
Currently, 30 percent of the company's products are
exported to Kazakhstan, Tajikistan, Kyrgyzstan and
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Afghanistan. In recent months, construction materials
worth $500 thousand have been sold abroad [8,9].

Therefore, the creation of a cluster requires the
integration of scientists and specialists of the
construction industry to increase the project potential
and best practices in a single whole. Therefore, when
developing a new project, proposals were made to
create a scientific and technical council, a scientific
center and a Training Council with the participation of
leading scientists, specialists of research centers, as
well as entrepreneurs not only from Uzbekistan, but
also from abroad [10].

Simply put, a construction innovation cluster is
a production method that unites contractors in the
implementation of a construction project into a team
within the project. In this process, the interests of all
participants are coordinated. That is, the supplier of
raw materials and all other project participants will be
equally responsible for the quality of the product. This
can not only increase the duration of the activities of
construction organizations, but also give their
activities an expansion of opportunities.

Conclusion
The fact that the state chooses the path to the
development of the digital economy opens up new
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