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CTATbU

“THE WORD FOR THE BURIAL OF PETER THE GREAT”
F. PROKOPOVICH AS A HISTORICAL SOURCE ON THE STUDY
OF PETER I REFORMING ACTIVITIES

Belova T.A.

FGBOU VO OSMU MinzdravaRossii, Omsk, e-mail: belova.t.a@mail.ru

The article analyzes the document “The Word for the Burial of Peter the Great, written by Peter the Great ide-
ologist F. Prokopovich as a historical source from which one can study not only the attitude of contemporaries to the
personality of Peter, but also his large-scale transformations. The word for the burial of Peter the Great was created
in an emotionally laudatory tone. Peter I carried out large-scale reforms in Russia, affecting every element of the
state, economic and social life of the country, which naturally did not leave indifferent any of Peter’s contemporar-
ies. All speech is permeated and filled with deep sorrow over Russia’s loss of Peter. As the ideologist of the Petrine
reforms, Prokopovich in his speech urges the people to continue the work of Peter in the interests of Russia. The
meaning of the “Words on the burial of Peter the Great” by F. Prokopovich consists in stating the need to compre-
hend the significance of the Petrine era for the fate of Russia.

Keywords: absolutism, historical source, monarch, burial, reform, Russia

At the beginning of the X VIII century. ora-
tory held a special position in the public life of
the country. There was little printed literature:
the publishing business was in an extremely
primitive state. The first newspaper, St. Pe-
tersburg Vedomosti, had just appeared and ap-
peared extremely irregularly; the number of
real readers was extremely small. The large-
scale reforms of Peter were unpopular among
contemporaries, so the official authorities
needed to promote them among the population
of the Russian Empire. It was the speakers who
were supposed to convince people of the need
for changes in the life of the state and society.
In this regard, the works of oratory come to the
fore, which can conditionally be divided into
two types:

— secular speeches;

— church sermons.

Church sermons were timed to coincide
with a major religious holiday or on the oc-
casion of the interpretation of some biblical
quote, and therefore were of an emotional na-
ture. Secular speeches were also made not just
like that, but on some important event. Secular
speeches were based on the so-called panegyric
style, involving the praise of the sovereign, his
power prerogatives, reforms, etc. [Cm. more
details: 4]

The speeches of Feofan Prokopovich are
written in a panegyric style. F. Prokopovich is
an associate of Peter I, the ideologist of Peter’s
reforms, an orator who managed to subordi-
nate religious preaching to the broadcasting
and propaganda of Peter’s large-scale reforms.
Therefore, the “Word for the burial of Peter the
Great” was created in an emotionally lauda-
tory tone.

Peter I carried out large-scale reforms in
Russia, touching on every element of the state,

economic and social life of the country. The
absolute monarchy that took shape demanded
reliance on a strong army and a developed
bureaucratic apparatus, so Peter’s main atten-
tion was drawn to the modernization of the
military and state spheres. An absolutist state
has a number of specific features, such as the
concentration of all power in the hands of one
person. Naturally, to accomplish this task, Pe-
ter I needed to unify governance in the coun-
try or create a regular state. Peter’s model of a
regular state was based on the conviction that
the state can function effectively only on the
basis of well-thought-out laws, as well as with
the help of a system of state bureaucracy that
is under the control of the law and independent
of the arbitrariness of officials. Therefore, Pe-
ter I sought to regulate all aspects of life with
the help of a written law, to which he attached
exceptional importance in the management of
public affairs, as well as total control in the im-
plementation of this law.

Peter was regarded as a state institution as a
military institution; he attached the importance
of military regulations to the laws. Note that
the basis of the legislation that determined the
work of state institutions under Peter was the
Military Charter, adopted in 1716. All officials
had to take the oath of office in the govern-
ment, as did the military. According to Peter I,
only military discipline is able to foster respect
for order, hard work and consciousness. Under
him, the cult of state institutions was created,
the implementation of laws passed through a
long system of bureaucratic institutions. Thus,
the state acquired a police and bureaucrat-
ic character.

One of the most important reforms of Pe-
ter I was the transformation of the command
system. Two stages of reforming the command
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system can be distinguished. The first stage of
the reform of the command system was begun
by Peter I in 1699, when from 1699 to 1701.
a number of orders were combined, “which
either merged completely, or connected under
the leadership of one person with the preserva-
tion of the apparatus of each order separately.
... Reform of 1718-1720. abolished most of the
orders and introduced collegiums”, a single
register (list) of colleges was introduced.

Unlike orders, the collegial system pro-
vided for a systematic division of the admin-
istration into a certain number of departments,
which in itself created a higher level of cen-
tralization and, of course, systematization.

On December 12, 1718, the register of col-
legia was adopted, in which the functions and
competencies of the colleges were determined.
However, already at the beginning of the re-
form of the state system, it became clear that
the Swedish system did not take into account
the national characteristics of the Russian state.
And therefore there was a need for the appear-
ance of additional colleges that have no ana-
logues in the Swedish system.

In total, by the end of the first quarter of
the eighteenth century. There were 13 col-
leges, which became central state institutions
formed according to the functional principle.
Unlike orders that acted on the basis of custom
and precedent, the boards should be guided by
clear legal norms and job descriptions.

The most general legislative act in this area
was the General Regulation adopted on Feb-
ruary 28, 1720 and consisting of 56 chapters:
1 chapter contained the oath of employees,
2-27 chapters — the general working procedure
of the board, 28-40, 44-49 chapters — showed
work Chancellery of the college regulated the
duties of employees, and 41-43 chapters — the
work of offices, 55-56 chapters were warning
in nature, which determined the measure and
types of punishments of employees for official
crimes. The “General Regulations” was a char-
ter of the activities of state colleges, chancel-
leries and offices and determined the composi-
tion of their members, competence, functions,
and operating procedures.

Another difference of the boards from the
orders was that the boards were character-
ized by a joint discussion of cases, as well as
a uniform organizational structure. The func-
tions of the Colleges were clear and strictly
regulated. The colleges obeyed the king and
the Senate; the colleges were subordinate to lo-
cal authorities.

According to the “General Rules”, each
board consisted of a presence (general meet-

ing of members) and an office. The president
of the college was appointed by the king and
administered. The vice president and members
were appointed by the Senate and approved by
the king.

The “General Rules” also established the
exact schedule of the Board meetings: on Mon-
days, Tuesdays, Wednesdays and Fridays. On
Thursday, presidents sat in the Senate. The main
form of activity of the collegiums was meetings
of its general presence. At first, state and then
private affairs were considered. The members of
the collegiums submitted their opinions in turn,
starting with the junior ranks, and not repeating
(affairs were decided by the majority).

The decoration of the colleges was much
richer compared to the situation of orders. The
presence of the colleges gathered in a room
specially designated for this, cleaned with car-
pets and good furniture. In the middle of the
room stood a table covered with scarlet cloth
and decorated with a mirror. Around the table
were members of the board. They sat at the
seniority of their ranks. In the same room, a
secretary and a notary sat at a separate table.
None of the outsiders were allowed to enter the
room without a report during the meetings. The
petitioner was supposed to state his request
while standing; a chair was served only in ex-
ceptional cases to people of high rank.

The presence of the collegiums met every
day except holidays and Sundays. The meet-
ings began in the summer at 6 a.m., in the win-
ter at 8 a.m. and lasted about 5-6 hours. When
a question concerned several colleges, a joint
presence of interested colleges was assigned.

At the head of the office of each college was a
secretary or chief secretary. They were in charge
of all the written documents of the college, they
composed all the important papers themselves,
less important documents were entrusted to other
members of the office. The secretary had to per-
sonally accept all petitions submitted. In addition
to the secretary, the notary, actuary, translator,
registrar, interpreters, copyists, clerk were in the
office of the college. There were also couriers,
watchmen, wahmists and soldiers.

The notary public was responsible for
keeping a protocol on all matters decided by
the collegiums. Every day, he made notes on a
special sheet about cases that were reported in
the presence and decisions made by the pres-
ence. Each month, these sheets corresponded
blank and bound in a special binding. The nota-
ry also kept a list of outstanding cases, and the
secretary noted in the list of which employee
what case was under consideration. This list
was lying on the table during the presence in
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front of the president, so that he knew how
many unresolved in his department.

So, by royal decrees of March2 and 5, 1711,
fiscals operating under the Senate were estab-
lished in Russia. The seriousness of the tsar’s
intentions was evidenced by the appointment
in April 1711 of the head of the department,
clerk Jacob Bylinsky, known for his “searches”
for major state crimes carried out in the Preo-
brazhensky order. He immediately appealed to
the Senate with a request to clarify his authority
in ten paragraphs (August 10, 1711). However,
the chief fiscal did not receive significant clari-
fications. Soon F.Yu. Romodanovsky requested
that his clerk be returned to the Preobrazhen-
sky order and the tsar had to return again to the
question of appointing the chief fiscal. On May
29, 1711, he ordered that the status of chief fis-
cal be increased by ordering him to be selected
from the “courtiers of a good man” as chief fis-
cal. On August 22, 1711, Peter I concluded a
kind of agreement (“detachment”) with Count
N.M. Zotov that he should take over this state
fiscal business”. But this appointment for some
reason did not take place.

In October 1712, the position of chief
fiscal was taken by the steward M.V. Zhely-
abuzhsky. At this time, with the filing of the
Moscow provincial fiscal, A.Ya. Nesterov, an
investigation of the “contract scam” began, in
which “persons” from the Tsar’s closest circle
were involved, including A.D. Menshikov. The
revitalization of the fiscals has caused wide-
spread discontent.

In turn, Peter I tried to strengthen the rule
of law by adopting new regulations. Also, the
lack of reliability of fiscalism led to the emer-
gence in 1715 of the Senate as a general auditor
or overseer of decrees. Apparently, already at
this stage of the reform, Peter I realized that
secret surveillance was not applicable to the
highest state officials in Russia. The main busi-
ness of the auditor is “so that everything is ful-
filled”. On November 27, 1715, he appointed to
the newly created position the general auditor
of the foreman V. N. Zotova. Finally, on Janu-
ary 12, 1722, control functions were assigned
to a specially appointed prosecutor general. It
should be noted that the reforming king was
forced to constantly expand the special system
of organized distrust and denunciation created
by him, supplementing the existing control
bodies with new ones.

Peter wanted to create a powerful state,
organized like a clock, an uninterruptedly
working mechanism. The main advantages of
such a state are its predictability and effective-
ness, which is ensured by a clear distribution

of functions and powers between employees
of the apparatus. For an official, service is his
professional activity, which is determined by
the following factors:

— personal freedom of the official and sub-
mission only to official duty;

— strict service hierarchy;

— availability of specialization;

— the presence of a constant cash salary.

Peter built his new state on the basis of the
principles of cameralism. Literally, the concept
of “cameralism” means the science of man-
aging uniform management methods. “When
determining the content of the cameralist doc-
trine, it would be right to consider it, following
Werner Lachmann, as a set of practically ori-
ented administrative and economic knowledge
on the conduct of the state economy”. Camer-
alism was supposed to arrange state adminis-
tration according to a functional principle, that
is, each institution had to be in charge of its
own special sphere of government. The cen-
tral link was financial institutions, which were
clearly divided into bodies involved in fund-
raising, bodies that concentrated these funds
and allocated them to expenses, and, finally,
bodies that maintained independent financial
accounting and financial control. In all insti-
tutions, the uniform principles of the form of
various kinds of documents, the approved rules
for the “movement of papers”, their account-
ing and turnover in the bowels of the office
were in effect. Thus, as a principle of adminis-
trative management, cameralism included the
following new approaches in the activities of
state institutions:

— management functionality of institutions;

— specialization of institutions;

—regulation of the functions of officials;

— unification of staffand salaries of officials.

However, to achieve the above objectives,
Peter I needed to control the implementation
of his own ideas at each stage of the transfor-
mation. In this regard, another goal of Peter’s
reforms comes to the forefront — the creation of
a “police state”.

According to archpriest G. Florovsky, “Po-
lice State” is not only and not so much external
as internal reality. Not so much a system as a
lifestyle. Not only political theory, but also a
religious attitude. “Policeism” is the intention
to build and “regularly compose” the whole
life of the country and people, the whole life of
each individual inhabitant, for the sake of his
own and “common good” or “common good”.

Everyday life of people in the first half of
the 18th century It was furnished with emer-
gency regulation. In the cities it was forbidden
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to wear beards, Russian dress, it was determined
how many horses should be kept and harnessed
to the crew in accordance with the rank, what
jewelry should be worn on holidays, etc. Also
set the time for sleep, work and rest. Work, in
turn, was also regulated.

Extremely brought regulation of the life
and activities of the population was entrusted
to the police, whose functions included issues
in the resolution of which the autocratic gov-
ernment used coercion. Since the beginning of
the XVIII century. regular police units began
to appear. In 1702, the self-government bodies
were abolished. Their functions went to

Feofan Prokopovich read the “Word” on
the occasion of the burial of Peter I. As the his-
torian of the second half of the 19th century
notes. p. Morozov, F. Prokopovich delivered
two speeches — March 1 — the first, i.e. on the
day of Peter’s burial, and the second — on the
day of Peter and Paul [3, p. 318].

The “Word to the Burial of Peter the
Great” addressed to the Russian people was
supposed to excite and convince the people of
the terrible loss — the loss of the great sov-
ereign — the reformer Peter I. Therefore, the
“Word” is formally a monologue, but it seems
that the author is conducting a dialogue with
the people, guided by how people perceive it.
“The word on the burial of Peter the Great”
Feofan Prokopovich delivered an hour, al-
though in fact the speech, subsequently writ-
ten on paper, turned out to be much shorter.
The fact is that after the first line uttered by
the speaker, the people cried for a quarter of
an hour: “This scream and sob went to those
standing outside the church, and it seemed
that the walls and ramparts of the fortress
were roaring ...” [2, p. 238].

The “word” is written in three parts, which
can be arbitrarily designated as follows:

— Crying for Peter the Great;

— Praise to Peter’s reforms;

— An appeal to Catherine I Alekseevna —
the widow of Peter L.

The speech of F. Prokopovich begins with
general rhetorical questions and is addressed
to the people: “What is this? What have we
lived up to, about the Russians? What do we
see? What are we doing?” [3, p. 126] We see
how the author addresses the people through
the use of the personal pronoun “ we ”, which
helps to establish contact between the speaker
and the audience. Further speech is even more
emotional: “We buried Peter the Great! Is it a
dream? Not a sleepy providence for us? Oh,
how true sorrow! Oh, how our misfortune is
known!” [5, p. 126]

Further in the second part of the speech
F. Prokopovich praises the acts of Peter the
Great. The ritor compares Peter with Samson,
which testifies to the mighty Peter’s strength:
“He found in you a weak force and made stone
in his name” [5, p. 126]. F. Prokopovich likens
Peter Yafetu, which symbolizes the construc-
tion of the fleet in Russia by the omnipresent
Peter, Moses — and Peter is compared with the
great lawmaker, Solomon, which symbolizes
“wisdom is a lot of evil” [5, p. 127], as well as
David and Konstantin — Peter is considered the
organizer of the church (“his business is the syn-
odal government”) [5, p. 127]. In every word,
one can hear the pain and the significance of
this loss for Russia: “The culprit of the count-
less well-being of our joys, who raised Russia
from the dead ...” [5, p. 126]. However, the
rhetorician believes that a great future awaits
the Russian Empire: “What he made his Rus-
sia, this will be” [5, p. 128]. F. Prokopovich,
as it were, consoles the people, that although
there is no longer a great sovereign with us, his
work will continue, to live in the future, above
all, in the hands of his successor, the wife of
Ekaterina Alekseevna.

In the third part of the speech, Prokopo-
vich already addresses Catherine I both with
words of consolation, and with the hope of her
continuing Peter’s affairs. It is important that
already in this speech F. Prokopovich men-
tions Catherine as the empress, calling her
“our gracious and autocratic sovereign, great
heroine, and monarchine, and all-Russian
mother” [5, p. 129].

On the whole, F.Prokopovich laid the
historical foundations for the study of the ac-
tivities of Peter the Great by descendants. In
“The Word on the Burial of Peter the Great”,
F. Prokopovich does not share praise and criti-
cism, i.e. the eulogy of Peter and the blasphe-
my against his enemies sound like a single,
cohesive text. For a long time, the “Word” was
a model for studying the personality and ac-
tivities of Peter the Great. However, in the XIX
century. the study of the “Word” by F. Prokop-
ovich as a textbook source was violated by
the literature historian P.O. Morozov, who, for
his work “Feofan Prokopovich as a writer”,
received a master’s degree. In his work, the
author noted that the “Word on the burial of
Peter the Great” by F. Prokopovich does not
represent any scientific interest, primarily be-
cause it is small in volume and does not con-
tain anything but pathos about Peter, and there-
fore “represents a work of art, cabinet, strictly
measured, written in accordance with all the
rules of school rhetoric” [3, p. 318].
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In our opinion, F. Prokopovich’s “Word on
the Burial of Peter the Great” is certainly not
without excessive pathos. All speech is perme-
ated and filled with deep sorrow over Russia’s
loss of Peter. As the ideologist of the Petrine
reforms, Prokopovich calls on the people to
continue Peter’s work in the interests of Rus-
sia: “I have made good my beloved — loved and
will be, made my enemies terrible and will not
cease to be” [5, p. 128].

Disputes about the reforms of Peter continue
to this day, the meaning of the “Words on the
burial of Peter the Great” by F. Prokopovich con-
sists in stating the need to comprehend the sig-
nificance of the Petrine era for the fate of Russia.
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It is argued that the consciousness of the individual is one of the necessary elements of the life of modern soci-
ety. It is shown that in the process of forming the consciousness of an individual, the picture of the world performs
the function of an intellectual methodological tool. The necessity of a methodological transformation of the general
scientific picture of the world through the more complete integration of scientific, technical and humanitarian knowl-
edge in it is affirmed. This removes the contradiction between the intellectual, spiritual and material essence of man.
The leading role of science in the spiritual development and spiritual enrichment of modern society is confirmed.
The idea of the unity of the material and spiritual in the nature of man and the role of the picture of the world in the
development of modern reality by a modern person at the stage of information development of society are develop-
ing. It is shown that in the education of modern man an individual picture of the world is used as an intellectual tool
with the goal of forming and maintaining the integrity of consciousness. It is concluded that there are two aspects
of the individual picture of the world: the personal, defined by the natural feature of the individual, and profes-
sional, formed on the basis and under the influence of professional competencies. It is shown that in the education
of modern man, the possession of the scientific picture of the world becomes one of his professional competencies.

Keywords: Formation of an individual’s consciousness, a single scientific picture of the world; humanitarian knowledge;
engineering education; education of a modern person; professional competencies of a specialist

The main directions of modern education
are aimed at the formation of a holistic per-
son. In the modern theory of education, two
direction are most developed: personality-
oriented and competency-based. The per-
sonality-oriented direction is focused on the
formation of the individual as a member of
society, on the comprehensive development
of man and, first of all, on the formation of
the individual’s worldview. The competence
direction develops the basics of specialist
training. These directions are interconnected
and, at the same time, have important own
features. The picture of the world, formed in
the consciousness of the individual, is a phe-
nomenon that connects these two directions.
Building your own individual picture of the
world on the basis of mastering the modern
scientific picture of the world is necessary
for the personal formation of a modern per-
son. Professional competency-based training
of a specialist based on self-reflection also
requires enrichment of the individual’s con-
sciousness with world views, which we call
“pictures of the world”. For the fullest reali-
zation of personal potential, the awareness
and use by a modern specialist of his own
picture of the world is relevant. When solv-
ing creative innovative professional tasks, a
modern specialist needs the most complete
reflection of his own consciousness.

The problem in the education of modern
man is that his scientific professional intellec-
tual competences are separated and even op-
posed to spiritual personal characteristics. The
purpose of our study is to identify the unity
of the professional, spiritual and intellectual
potential of the individual. The picture of the

world is used as an intellectual tool to strength-
en the integrity of man.

Literature review. Analysis of publica-
tions shows that they continue to study the
problem of personality in education, develop-
ing the idea of the importance of the integrity
of the individual [1]. When developing the
content of personality psychology, various as-
pects of this phenomenon are studied. In this
context, studies are deepening to study the role
of intelligence in personality development [2].
Research is being conducted with the goal of
constructing an “image of the future man” [3].
Such models of a holistic person are necessary
to build the image of a future society. The stud-
ies share the spiritual aspect of the personality
with professional competencies of a person.
Moral and aesthetic culture is presented as the
most important component of the spiritual as-
pect of personality [4]. Starting with the works
of Maslow A. Kh., humanistic education is op-
posed to professional education [5]. In publica-
tions, the assertion that the industrial informa-
tion society requires improving the quality of
competent professional education [6] strength-
ens over time. The requirements for a special-
ist’s informational competencies are growing
by the new information society [7]. There is a
growing understanding that the development of
methodological tools for personality formation
is necessary [8]. Analysis of modern research
on the problem of personality allows us to ar-
gue that the consciousness of the individual is
one of the most important elements in the life
of modern society.

It is known that the picture of the world is
phenomenologically formed in the conscious-
ness of the individual. In modern studies, built
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on the principles of dialectics, the conscious-
ness of the individual is considered as one of
the main elements of society [2]. Previous
studies of man and his thinking showed that
an important argument in the formation and
development of society is the development
of a person’s individual ability to intellectual
activity [9, 10]. An individual’s worldview, a
unified scientific picture of the world, an indi-
vidual’s consciousness and social conscious-
ness are categories denoting phenomena whose
natural source is the individual’s intellect [11].
The study of the personality problem is based
on the fundamental connection between the
improvement of society, the formation of so-
cial consciousness and the intellectual labor of
the individual [12]. Modern studies of society,
education and social consciousness are based
on the idea that the qualitative development of
society is accompanied by the formation and
improvement of individual human conscious-
ness. The source of psychic natural energy nec-
essary for the spiritual work of society remains
the individual, his natural intellect.

The problem and purpose of the study.
Further studies of the formation of modern
man as an individual and a specialist are faced
with the problem of contrasting humanistic ed-
ucation with professional. This contrast is con-
trary to human integrity. There are no scientific
works in the conducted studies, the subject of
which was the study of the relationship of the
spiritual and intellectual development of man.
As aresult, the contradictions in understanding
the intellectual, spiritual and material essence
of man deepen.

The aim of our study is to remain within
the framework of the classical methodology of
cognition and, based on the natural integrity
of man, to show that the informational scien-
tific and technical path of development of man
and society corresponds to the natural nature
of man. A person on the path of his develop-
ment masters new intellectual tools. An impor-
tant new tool for understanding the world for
a person is becoming a picture of the world.
For modern society, it is important that the pic-
ture of the world also becomes the professional
competence of a specialist.

We have shown that in the process of form-
ing the consciousness of an individual, the
picture of the world performs the function of
an intellectual methodological tool. In con-
nection with the formation of an informational
scientific and technical society, the relationship
between the life of society and the role of the
individual’s consciousness and individual intel-
ligence is becoming more complicated. Devel-

oping science has established itself not only as
the productive power of society, but is becom-
ing a component in the foundation of its life.
The scientific and technological effectiveness
of modern society means the intellectualization
of society. This approach to the content of soci-
ety requires more attention to the processes of
thinking, to the mental abilities of individuals,
citizens, members of society. In the education
of modern man, it becomes necessary to master
the methods, techniques and methods for the
development of intelligence [13]. The intellec-
tual activity of the individual is accompanied
by the formation of his consciousness. Reflec-
tively, the consciousness of a modern person
is perceived by him as an individual picture of
the world. For society, the importance of the
inner virtual world of man is growing. In the
structure of society, the image of the individu-
al’s world is gaining importance. In the process
of cognition, a person uses his own picture of
the world as a methodological tool for further
research of the external world and self-aware-
ness in the world. In science, mastering the in-
dividual’s thinking of his worldview reinforces
the importance of methodology. The picture
of the world is becoming one of the methods
aimed at expanding consciousness.

As a result of the analysis of research, we
come to the conclusion that in the process of
cognition, a person uses his own picture of the
world as a methodological tool for further re-
search of the external world, for setting the goal
of research, choosing the subject of research,
etc. The study of the problem of the picture of
the world allows us to note important urgent
tasks: the integration of various scientific pic-
tures into one single general scientific picture
of the world and the preservation of the integri-
ty of the general scientific picture of the world.
These tasks are interconnected: the formation
of a single scientific picture of the world is
carried out in the process of integrating scien-
tific knowledge. Of particular importance is the
unification of individual private scientific into
a common scientific picture of the world. The
general scientific picture of the world obtained
as a result of integration becomes a source of
knowledge for creating new individual pictures
of the world. All pictures of the world undergo
continuous change. The dynamism of the pic-
ture of the world complicates their integration.
The most important is the unification of scien-
tific knowledge at the level of the methodologi-
cal foundations of various knowledge systems,
provided they are updated [14]. First of all,
it is necessary to carry out integration at the
level of methodologies, starting with updating
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the content of the goal and subject of research.
The peculiarity of the modern development of
society is that in the spiritual development and
spiritual enrichment of society, the leading role
belongs to science. Approaching the truth of
knowledge is the constant discovery and use
by society of all new knowledge. New knowl-
edge directs a person and society to the goal of
their development. Cognitive activity requires
constant refinement of research results. In the
scientific achievements of the XIX — XX cen-
turies. natural science has risen above other
sciences. By studying nature, naturalists used
the platform of materialism. Using the classical
model of cognition, the researcher determined
for himself the role of an observer in an experi-
ment with nature. Classical science focuses on
the material world external to the human re-
searcher. The first half of the 20th century was
marked by the further acquisition of new natu-
ral science knowledge as a result of the suc-
cessful formation of various branches of non-
classical science: atomic physics, cosmology,
quantum mechanics, and many others. As a
result, tools of both classical and non-classical
methodologies in the field of natural science
were developed. The dialectic of methodology
involves the further development of the con-
tent of the subject of knowledge. The need for
a methodological transformation of the overall
scientific picture is recognized in connection
with the redistribution of the attention of sci-
ence to the study of man. The greatest meth-
odological changes in the modern picture of
the world are associated with the unification
in it of knowledge about inanimate nature and
technology and humanitarian knowledge about
a person. Such a union will make it necessary
to deviate from the principles of classical sci-
ence. The fact that a person becomes an object
of study does not fit into the classical picture of
the world. In the new general scientific picture
of the world, man is presented as an object, re-
maining the subject of research. Such changes
in the picture of the world are aimed at elimi-
nating the contradictions between the intellec-
tual, spiritual and material essence of man.

Research results and discussion

It is known that in recent centuries the at-
tention of researchers to the cognitive activ-
ity of man has become actualized. Society,
having embarked on the path of scientific and
technological development, surrounded itself
with the results of “objectified knowledge” —
an artificial environment. In the XX century.
with the deepening of the process of cognition
in the structure of matter and the simultane-

ous expansion of the boundaries of cognition,
the need for the inclusion of the study of man
himself became apparent. The complexity of
human education in a new society is the vio-
lation of its natural integrity as a result of iso-
lation from the external environment. A break
with the material natural environment weak-
ens the spiritual ties of man with nature. We
have shown that cognitive activity is aimed at
preserving the natural integrity of man. The
dialectical unity of man, society and nature is
based on the cognitive functions of man. The
fulfillment of a person’s natural spiritual need
for knowledge becomes a fact of combining an
intellectual spiritual person with the material
world. This emphasizes the productivity of the
scientific method in studying the spiritual na-
ture of man and confirms the importance of the
path of knowledge chosen by modern society.
We conclude that it is important to preserve the
dialectical platform in the study of the unity of
man, society and their thinking. In this unity,
the spiritual world of man as a highly organ-
ized structure of material reality manifests it-
self as a natural connecting element. The indi-
cated unity gives rise to new phenomena. In the
process of intellectual activity, both human and
society are developing. As a result of such ac-
tivities, society receives its life resource — new
scientific knowledge. The dialectic of the life
of society in nature is that the process of cogni-
tion transforms both society and nature.

The unity of the spiritual and intellectual
life of modern man is especially pronounced
in the development of technology. Cognitive
activity of a person along the path of mastering
a new natural-science knowledge has led to the
creation and development of engineering and
technology. Modern scientific and technical in-
formation civilization is realized as the histori-
cal result of such a development of mankind in
the process of cognition. Society on the way to
the development of scientific and technologi-
cal civilization is experiencing maximum load.
The need for over-stressed technologicaliza-
tion of modern society, due to the intellectual
development of society, is subjected to reflec-
tion and criticism. The crisis state of develop-
ment gives rise to the philosophical problem
of the feasibility of establishing a technologi-
cal lifestyle. The correlation of the goals of the
life of nature, society and man, the justification
of the technological path of civilization, over
time began to raise more and more questions.
At the same time, the unity of nature, man and
technology is confirmed by the fact that, in the
works of technology, hidden details of human
nature are revealed, that the principles of tech-
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nology only emphasize important features of
human nature. Such unity reveals and strength-
ens the universal nature reflected in technolo-
gy. It becomes a fact that modern scientific and
technological civilization develops as a result
of human cognitive activity, while remaining a
part of nature. Its presence and existence does
not contradict the laws of nature. When devel-
oping technological projects, a person studies
himself and other natural patterns through his
natural intelligence, following the laws of na-
ture. We have shown that the technological in-
tellectual-reflective path of development of man
and society is not antagonistic for them, since
the technologization of society occurs within a
single closed natural space and is ensured by the
unity of the development of the individual and
the development of society as a whole [15].
Further in our research, proceeding from the
material and spiritual unity in the nature of man
and society, we are based on the need to achieve
the integrity of consciousness. Dialectics as a
science of the unified development of nature
allows us to study human education, including
human consciousness, as the natural develop-
ment of a part of nature. Unified nature includes
human life as a natural phenomenon. Human
life, education and development obey the most
general laws of nature. The efforts of scientists
have always been directed towards the search
for such unified universal laws that are briefly
summarized into one general law. In turn, in the
theory of education, the principle of the great-
est conformity to nature, natural free education,
has historically developed. The principle of
openness to nature allows us to avoid training a
person in a closed artificial environment that ex-
cludes natural contact with nature. Violation of
the natural process of human development leads
to the fact that the main goals of education are
not achieved, and the result obtained in an artifi-
cial environment is a dead end branch, devoid of
further development. As a result of artificial ed-
ucation, a person becomes a “one-time” element
that is not included in the dialectic of develop-
ment. Free education presupposes the creation
of conditions for realizing the natural possibili-
ties of man and the new possibilities of modern
society. Education projects for open nature in-
volve the creation of such education systems in
which the individual is most fully included in the
life of nature. The education system will contain
all the elements of reality, opening up the pos-
sibility of interaction with nature, society, cul-
ture and the state. The openness of the education
system to nature and society allows us to form a
comprehensively and harmoniously developed
personality. The presence of such a system is

necessary to achieve integrity in the formation
of the individual’s consciousness. A feature of
the modern variant of upbringing is the abil-
ity to tune the student in reflection, self-knowl-
edge, and obtaining from him the most reliable
knowledge about the nature of the “subject” of
knowledge. In the process of the open nature of
education, the closest approach of cognitive and
educational activity occurs. A person possessing
a holistic consciousness most accurately reflects
the idea of the unity of the material and spiritual
in nature. This is a modern, self-observing, re-
flective person. When studying himself, his own
consciousness, a person uses the knowledge
reflected in him from physics, astronomy, the
humanities and all other sciences, presented in
consciousness as his own picture of the world.
Turning to reality, a person armed with such a
picture of the world uses it as a tool for further
studying the world and himself.

Conclusions

Given the integrity of the individual’s
worldview and the fact that it is ensured by the
integrity of his consciousness and the intellec-
tual nature of consciousness, we studied two
sides of the individual worldview: the personal
one, determined by the individual natural char-
acteristics of the person, and the professional
one, formed on the basis and taking into account
the requirements of professional competence.
Regarding the person himself, it is known that
he is born with intellectual inclinations. In the
process of education, the individual develops
intellectual abilities, accumulating intellec-
tual thinking tools. In our study, we pose the
problem of the development of modern man in
the process of formation of such an effective
methodological tool as an individual picture of
the world. “Maturing”, the readiness of such a
method of personal and professional growth is
due to methodological changes in the general
scientific picture of the world. Since the second
half of the XX century. the content of scientific
knowledge in the general scientific picture of
the world actively includes knowledge about a
person, a person’s education, and personality
formation. Such a picture of the world, sup-
plemented by the results of self-knowledge,
the idea of self-actualization, in the intellectual
activity of modern man is of particular impor-
tance. In the general case, a person uses intelli-
gence to solve individual problems while real-
izing life goals, solving problems, and building
projects to achieve them. At first, a person car-
ries out all the elements of the projected ac-
tivity in a virtual environment created in the
consciousness of the individual and assembled
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into a single picture of an imaginary reality.
Correspondence of the individual picture of re-
ality itself depends on the degree of complete-
ness and reliability of the knowledge that the
individual uses, as well as on the ability of the
individual to recognize his own picture of the
world and adjust it in accordance with the re-
newed stream of knowledge. The modern stage
of the history of civilization is characterized
by the intellectualization of society and the
picture of the world as an intellectual resource
acquires fundamental importance. Equipped
with intellectual-reflective methods of “self-
knowledge”, “self-actualization”, etc., a per-
son can actively master the path of personal
“self-development”, design and independently
carry out education along an “individual” de-
velopment path. The reflection of the picture of
the world in consciousness allows him to deter-
mine his own position in the real world, to find
a conscious personal approach to the choice
and achievement of vital goals.

As a result, we come to the conclusion that
in the education of modern man, the posses-
sion of the scientific picture of the world be-
comes one of his professional competencies.
A specialist who owns a picture of the world
receives a reflective intellectual tool for un-
derstanding his professional qualities and the
ways of their development. The ability to con-
sciously use one’s own picture of the world ex-
pands the possibilities of professional activity.
By consciously owning a picture of the world,
a person gets more opportunities to build a
project for his upcoming activities, to realize
self-development, to build an individual edu-
cational path that is most consistent with his
personality characteristics. Influence on the in-
dividual’s professional capabilities makes the
picture of the world one of the important pro-
fessional competencies.
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The author makes an attempt to identify and justify the conditions for the successful re-socialization of prison-
ers in educational and correctional colonies in the process of general and professional education. A socio-pedagogi-
cal observation of the convicts was carried out, which made it possible to draw up a general assessment of the level
of social development of the maladjusted convicts. Three groups of 100 people in each group were examined. The
first group consisted of prosperous (law-abiding) students of YSPU (control group). The second group consists of
convicts serving their sentence of imprisonment for the first time. The third group — convicts serving a sentence of
imprisonment for the second time. The author concludes that traditional pedagogical models of teaching should be
substituted by active teaching methods. The use of modern teaching methods with adults will help to build skills
and transfer knowledge, interact flexibly with the audience, achieving greater students’ involvement based on their
requests, social practices and the quality of learning. The study uses diagnostic techniques relevant to the objectives
of the research. An attempt is made to introduce new proposals into the practice of developing and testing programs
for the re-socialization of prisoners through general and professional education.

Keywords: penitentiary institutions, convicts, general education, professional education, teaching methods,
interactive teaching methods

According to the Prosecutor General’s Of-
fice of the Russian Federation, a large number of
people who have previously committed crimes
are brought to justice annually (Tables 1-4).
About 60 % of those held criminally responsible
have previously served criminal sentences (Ta-
ble 2), the same trend is also characteristic of the
Yaroslavl Region (table 4). In other words, the
increase in general crime is determined by the
increase in repeated crime (table 1). The num-
ber of convicts who had previously committed a
crime is reduced annually, but slightly. In order
to objectively evaluate this trend, it is necessary
to take into account the high latency in so many
corpus delicti — composition of the crime (many
crimes are not reported, some crimes are not
specifically recorded).

Despite the fact that in the penitentiary
system of the Russian Federation at each penal
colony there is a secondary school, profession-
al college (or another analogue of the school),
as well as the opportunity to work and get a
higher education, unfortunately, those who
have served sentences in the form of imprison-
ment, mostly do not have the necessary skills,
abilities and knowledge that are important for
successful life in freedom.

Development of subject study

Scientists paid tribute to the study of the
re-socialization of criminals: Albitsky E.,
Ventzel K.N., Gogel S.K., Dukhovskoy M.V.,
Dril D., Ivanov V.D., Musersky T., Kistyako-
vsky A.F., Krasovsky M.I., Luchinsky N.F. [1]

An outstanding teacher A. S. Makarenko
devoted his works to the methodology and or-
ganization of the educational process. [6]

The understanding of the experience ac-
cumulated over centuries and its systematiza-

tion are reflected in the works of the researcher
N.N. Efremova. [4]

The problem of re-socialization in the
framework of labor education of convicted
minors, women and men has been studied in a
different way by Russian and Soviet scientists
from various perspectives.

An analysis of the experience of previous
generations of teachers allows us to conclude
that pedagogical ideas cannot be considered as
outdated, moreover, they are relevant. [§]

Currently, the leading experts in the issues
of re-socialization of convicts are: Kozlovs-
ky S.N., Panova O.B., Pankratov S.A., Ryn-
din 1.V., Shekhovtsova N.A. [2, 9]

The re-socialization of convicts based on the
interaction of the correctional institution and the
pedagogical university is purposefully studied by
Kostyunina L.I., Kolbeneva E.A., Postnov Y.M.

The problem of adult socialization by
means of further professional education is
widely covered in the works of Berezin D.T.,
Bugaychuk T.V., Koryakovtseva O.A., Kulik-
ovA.Y., Novikov M.V,, Tarkhanova LY. [3, 10]

Particular attention is paid to the training
of colony staff in solving the problems of the
upbringing and re-socialization of juvenile
convicts by such researchers as Marchuk O.A.,
Shirokikh O.B., Yakovleva N.F.

The most significant aspects related to the
education of convicts are the subject of re-
search of a number of candidate and doctoral
dissertations, defended at the beginning of
the XXI century. [7] Informational and ana-
lytical materials, materials from round tables,
seminars, and conferences regularly published
by the Institute for the Development of Per-
sonnel Potential of YSPU are of great im-
portance for elucidating the essential aspects
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of the re-socialization of prisoners through
professional education.

However, despite the important contribu-
tion that these works make to the study of the
observed problem, it should be noted that the
question of the role of general and professional
education in the process of re-socialization of
people in prisons is studied insufficiently, tak-
ing into account regional specificities.

The object of the study — the process of
general and professional education of convicts
serving sentences in educational and correc-
tional colonies.

The subject of the study — the conditions
for the successful re-socialization of convicts
in the process of general and professional edu-
cation in educational and correctional colonies.

The purpose of the study — to identify and
justify the conditions for the successful re-so-
cialization of convicts in educational and cor-
rectional colonies in the process of general and
professional education.

The purpose of the study specified the
need to solve following tasks:

1) to study the conditions and development
trends of general and professional education of
convicts in prisons;

2) to analyze the specifics of general and
professional education of convicts in a pe-

4) to identify the conditions for the suc-
cessful re-socialization of the convicted person
as a subject of professional education in a cor-
rectional institution;

5) to offer recommendations for improving
the process of general and professional educa-
tion of convicts.

Main hypothesis:

The general education and professional
education of the convicted person in the cor-
rectional institution will provide more effec-
tive re-socialization of the convicted person in
comparison with the existing practice of such
re-socialization, being subject to the follow-
ing conditions:

1. Teachers with the necessary knowledge,
abilities and skills to work with adults should
work in correctional and educational colonies.

2. Traditional pedagogical teaching models
should be replaced by active teaching meth-
ods. Using modern adult teaching methods will
help to build skills and transfer knowledge,
interact flexibly with the audience, achieving
greater student involvement based on students’
requests and social practices and the quality
of learning.

3. Teachers already working in prisons
should expand the range of methods used in
the teaching of adult prisoners, for which it

nal colony; is important to create opportunities for practi-
3)to analyze the educational needs cal training and the study of relevant literature
of convicts; on andragogy.
Table 1
Identified persons who committed crimes in Russia
Year
2013 2014 2015 2016 2017 2018 [Nov 2019 YTD
Identified criminals | 1012563 | 1006003 | 1075333 | 1015875 | 967103 | 931107 812425
Table 2
Identified persons previously committed crimes in the Russian Federation
Year
2013 2014 2015 2016 2017 2018 [Nov 2019 YTD
Identified criminals | 482520 | 510122 | 556914 548382 | 541541 | 525475 461252
Table 3
Identified persons who committed crimes in Yaroslavl Region
Year
2013 2014 2015 2016 2017 2018  |Nov 2019 YTD
Identified criminals | 6604 7225 8217 7539 7357 6377 5518
Table 4
Identified persons previously committed crimes in Yaroslavl Region
Year
2013 2014 2015 2016 2017 2018  |Nov 2019 YTD
Identified criminals | 3435 4100 4771 4486 4491 3842 3405
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4. General and professional education
should be based on the principles of subjectiv-
ity, tolerance and dialogical communication,
considering the composition of the crime com-
mitted by the convict.

5. Preparation of convicts for release must
necessarily include informing them about
their rights.

Empirical base of the study

In-depth interviews were conducted with
former convicts, n = 10.

Moreover, positional experts were inter-
viewed, n=12 (head of the pre-trial deten-
tion center-2, lieutenant colonel of the inter-
nal service Korelyakov Vladimir Borisovich,
members of the Public Monitoring Comission:
1-4 convocation, etc.).

A socio-pedagogical observation of con-
victs was carried out, which made it possible
to compile a general assessment of the level of
social development of maladjusted convicts.

We examined three groups of 100 people
in each group. The first group consisted of
prosperous (law-abiding) students of YSPU
(control group). The second group consists
of convicts serving their sentence of impris-
onment for the first time. The third group —
convicts serving a sentence of imprisonment
a second time.

According to the five-point system, in ac-
cordance with the mapping of socio-pedagog-
ical examination, an assessment was made
of the level of social development of prison-
ers and students. Then the results of this sur-
vey were subjected to statistical analysis and
a comparison was made for each of the three
groups of subjects.

The analysis of lesson plans, educational
programs, guidelines for teachers and teaching
masters of professional education is held.

The repeated data analysis has been held
for the information from:

— Judicial Department at the Supreme
Court of the Russian Federation;

— Federal State Statistics Service of Russia;

— General Prosecutor’s Office of the Rus-
sian Federation;

— results of sociological studies conducted
by VTsIOM,

by employees of the Federal Scientific and
Technical Center of RAS (Moscow), employ-
ees of the Academy of Management of the
Ministry of Internal Affairs.

The author of the research is a member of
the Public Monitoring Commission (PMC) of
the 4th convocation (2017-2020).

Methodological base of the study

Theoretical and methodological basis of
the study are:

— general theory of activity (K.A. Abulkh-
anova-Slavskaya, A.A. Bodalev, V.V. Davy-
dov, A.N. Leontyev and others.);

— theory of personality development as
a process of formation of an individual’s so-
cial quality as a result of his socialization
and upbringing (B.G. Ananyev, P.P. Blonsky,
L.I. Bozhovich, L.S. Vygotsky and others.);

— practice-oriented and personality-orient-
ed approaches in education (V.V. Kraevsky,
M.E. Kuznetsov, M.N. Skatkin, V.V. Serikov,
LI.S. Yakimanskaya and others);

— the theory of a systematic approach to a
developing personality, exploring the relation-
ship between social systems and the integral
qualities of an individual (B.A. Vyatkin, C. B.
Merlin, D. 1. Feldstein and others);

as well as scientific works of Gruzdev M. V.,
Dosse T.G., Koryakovtseva O.A., Makaren-
ko A.S., Novikov M.V,, Tarkhanova LY.

An empirical study, an analysis of mono-
graphic works on the problems of re-social-
ization of convicts, and a number of com-
prehensive targeted crime control programs
currently in force in the Yaroslavl region and
in the country, made it possible to make a
number of proposals that should be taken into
account when developing targeted juvenile
crime prevention programs at the regional
level in relation to the specifics of the Yaro-
slavl region.

Table 5

Professional educational institutions

Ne 86 Ne 87 Ne 88 Ne 89
Higher education 3 4 8 5
Secondary professional education 4 3 3 6
Highest qualification category 2 1 —
First qualification category 3 4 4 2
Do not have a qualification category 2 2 7 9
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Study results and their analysis

Convicted to imprisonment have the op-
portunity to study at four professional educa-
tional institutions and one branch (table 5).

Let us consider in more detail the didactic
conditions in these educational institutions.

The professional school was renamed as:

1) the Federal Treasury Professional Edu-
cational Institution No. 86. [5]

The teaching staff consists of 7 people:
3 people have higher education, 4 people have
secondary professional education, 2 people
with the highest qualification category, 3 peo-
ple with the first qualification category, 2 peo-
ple do not have a qualification category (in the
position of less than 2 years).

2) the Federal Treasury Professional Edu-
cational Institution No. 87. [5]

The teaching staff consists of 7 people:
4 people have higher education, 3 people have
secondary professional education, 1 person
with the highest qualification category, 4 peo-
ple with the first qualification category, 2 peo-
ple do not have a qualification category.

3) the Federal Treasury Professional Edu-
cational Institution No. 88. [5]

The teaching staff consists of 11 people,
out of which 8 people have higher educa-
tion, 3 people have secondary professional
education, 4 people with the first qualification
category, 7 people do not have a qualifica-
tion category.

4) the Federal Treasury Professional Edu-
cational Institution No. 89. [5]

The teaching staff consists of 11 people:
5 people have higher education, 6 people have
secondary professional education, 2 people
with the first qualification category, 9 people
do not have a qualification category, of which
4 people are certified for compliance with
their position.

The analysis conducted by us allows to
conclude that the level of qualifications in
some professional educational institutions is
very low.

It is obvious that the educational system in
prisons only provides complete secondary edu-
cation, professional skills and some of the most
basic life skills. But some persons convicted of
crimes have been in penal colonies for more
than 10-20 years. Accordingly, they need not
just knowledge, but clearly formed skills and
abilities, in particular, to actively act in diffi-
cult life situations. They need to receive a con-
cept of communication strategies depending on
the specific life situation faced by the person.

Convicts are mainly interested in a con-
crete solution to practical problems and are less

concerned with obtaining general theoretical
information. In this regard, in the classroom,
it is necessary to use practical tasks, project
tasks, trainings, solving situational problems,
business games, educational games, game pro-
jection, problem lectures, problem seminars,
thematic discussions, debates, brainstorming,
a round table, presentations, practical compe-
titional works with their further discussion,
case-method analysis of specific production
situations, etc.

Practical experience shows that adult edu-
cation is effective when convicts are open to
interaction. To remove the interpersonal barri-
er, you must use the interactive teaching mode

As part of the study, we studied the life
priorities of prisoners (fig. 1) and what they
put inside of the meaning of a successful per-
son fig. 2).

As can be seen from the answers of the
convicts, they are characterized by the values
of ordinary inhabitants. On the other hand, the
values of those who are serving their sentences
for the first time differ from the values of con-
victs serving their sentences 2 or more times.

Given that in prisons there is a desocializa-
tion of teachers already, staff working in such
institutions should constantly expand the range
of methods used in the training of adult con-
victs, for which it is important to create oppor-
tunities for practical training and the study of
relevant literature on andragogy.

As part of the study, we conducted a socio-
pedagogical observation of the convicts, which
allowed us to make a general assessment of the
level of social development of the maladap-
ted convicts.

The mapping, together with indicators
of social development, was developed by
S.A. Belicheva and modified for the purposes
of our study.

When compiling the mapping of social and
pedagogical observation of a maladjusted con-
vict, it is important, firstly, to determine the cri-
terions for the level of social development and,
in accordance with each criterion, to identify
indicators of social development.

The criterions were determined based on
the main areas of socialization:

— «individual and professiony;

— «individual and society»;

— «individual and self-knowledge»;

— visually fixed signs of asocial devi-
ant behavior.

I personally filled in the mapping card on
the basis of observation, study of the convict’s
educational, social, labor activity, the nature of
his relationship with his cellmates, teachers,

EUROPEAN JOURNAL OF NATURAL HISTORY Ne 2, 2020



Pedagogical sciences

friends, as well as a result of conversations,
the collection of independent characteristics
surrounding the convict, the conditions of his
family and school education and extracur-
ricular life. The convicts did not know that
we were observing and collecting the neces-
sary material.

Included observation (the object did not
know that the study was being conducted) —
this type of research is facing different levels
of difficulty. In particular, the sociologist’s
code of ethics, which preserves confidentiality

and fulfills obligations to people who agreed to
cooperate, may conflict with the requirements
of the penal code when receiving information
about unlawful actions of the object under
study, etc.

Another complication of the included ob-
servation is in fixing the information received.
A researcher with a notebook in his hands does
not always fit organically into the studied so-
cial environment. Accordingly, he often has to
rely on memory, reproducing the material stud-
ied after contact with the object of study.

Money

Family

Health

Sentenced for the 1% time

B Sentenced for the 2™ time

Education

Fig. 1. The answer to the question: «What is of primary importance for you in life?» (several answers

allowed)
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0

Sentenced for the 1¥ time

Sentenced for the 2™ time

Successful
Career

Family
Welfare

High Salary Perfect Health

Fig. 2. The answer to the question: « What criteria, in your opinion, can be used for a concept of
«successful person»? (several answers allowed)
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We examined three groups of 100 people
in each group. The first group consisted of
prosperous (law-abiding) students of YSPU.
Students in this study are a control group. The
second group consists of convicts serving their
sentence of imprisonment for the first time.
The third group — convicts serving a sentence
of imprisonment for the second time.

According to the five-point system, in ac-
cordance with the mapping of socio-pedagog-
ical examination, an assessment was made
for the level of social development of prison-
ers and students. Then the results of this sur-
vey were subjected to statistical analysis and
a comparison was made for each of the three
groups of subjects. The processing results are
summarized in table (table 6).

The ranking of differences in the group of
prosperous and the group of convicts shows for
the first time, that:

1* place (difference level 1.5-1.4 points) —
the greatest differences are characteristic for
indicators 1 and 3, expressing the level of de-
velopment of professional orientations and in-
tentions, as well as the level of difference in
useful knowledge, skills, interests.

2n place (the difference level is 1.3-
1.1 points) for indicators 11, 12, meaning that
the greatest difference was revealed in assess-
ments of such social manifestations as the con-
sumption of alcohol and smoking.

3 place (the level of differences is 1.0-
0.9 points) is occupied by indicators 6, 7, that
means, differences are seen in the degree of
criticality, the ability to evaluate others from

the standpoint of moral and legal norms, as
well as in the degree of self-criticism, the de-
velopment of introspection skills.

4% place (the level of differences is 0.8-
0.7 points) is occupied by indicators 2, 4, 13,
that is, the difference in relation to educational
activity, to pedagogical influences, the use of
obscene expressions.

5t place (level of differences 0.6-0.5) is oc-
cupied by indicators 5, 8, 9, 10, that is, a dif-
ference in collectivist manifestations, empathy,
volitional qualities, and an external culture
of behavior.

The ranking of differences in the group of
prosperous and the group of convicts a second
time shows that:

I** place (level of differences 3.7-
2.5 points) — the greatest differences are shown
in indicators 1, 2, 4, 8, 10, 11, 12, that is, in the
degree of expression of professional intentions
and orientation, attitude to educational activi-
ties, in relation to pedagogical influences, the
ability to evaluate others from the standpoint
of moral and legal norms, in the development
of empathy, empathy, an external culture of be-
havior, in refusal from alcohol and smoking.

2" place (level of difference 2.3-2.1) — dif-
ferences in indicators 3, 5, 13, that is, in the
degree of manifestation of useful knowledge,
skills, interests, the difference in collectivist
manifestations, in foul language.

3 place (level of differences 2.0) — dif-
ferences in indicator 7, that is, differences in
the degree of self-criticism and introspection
are manifested.

Table 6

The results of assessing the level of social development of subjects of groups I, 11, and III

Ne Social development indicators Average rate
(in points)
I group | II group | III group

1 | Presence of positively oriented life plans, professional intentions 4,8 33 1,1

2 | Attitude to educational activities 4,2 3,4 0,7

3 | Useful knowledge, skills, interests 3,9 2,5 1,6

4 | Attitude to pedagogical influences 4,4 3,6 0,8

5 | Collectivist manifestations 3,5 2,9 1,3

6 | Criticism, the ability to evaluate others from a position of moral- 43 33 2.5

ity, law

7 | Self-criticism, introspection 4,1 3,2 2,1

8 | Self-empathy, empathy 3,4 2,8 0,9

9 | Strong-willed qualities 43 3,8 2,7

10 | External culture of behavior 4.6 4,1 1,0

11 |Refusal from alcohol 3,1 1,8 1,2

12 | Refusal from smoking 3,2 2,1 0,2

13 | Refusal from swearing 3,9 3,2 1,8
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Fig. 3. Teaching methods used in the educational process by teachers and teaching masters

4™ place (level of differences 1.8 points) —
differences in indicator 6, that is, differences in
the degree of criticality, the ability to correctly
evaluate others.

5% place (difference level 1.6 points)—
the smallest differences in indicator 9, that is,
strong-willed qualities.

The most noticeable differences are among
prosperous students (law-abiding) and con-
victs serving a sentence of imprisonment a sec-
ond time.

This technique, first of all, allows to iden-
tify diagnostically significant indicators by
which the head of the unit, the teacher can
judge the degree of social protection of prison-
ers and distinguish between school and social
maladaptation, which is extremely important
for determining the correctional rehabilitation
program and the program of social and peda-
gogical support.

As part of the study, we also studied the
level of education and qualifications of teach-
ers and teaching masters.

We believe that teachers should constantly
improve their knowledge, skills and abilities.

Our study shows that within the frame-
work of general education, 35 % of teachers in
the learning process turn to traditional teach-
ing methods, 42 % to active teaching methods,
and only 23 % of teachers to interactive teach-
ing methods.

Within the professional education, the situ-
ation is slightly better. So, 14 teaching masters

turn to traditional teaching methods, 58 % to
active teaching methods and 28 % to interac-
tive teaching methods (fig. 3).

Thanks to the use of interactive forms and
teaching tools, the teacher has feedback with
the students, and the convicts also have con-
nections with each other. As a result, students’
interest in the discipline is awakened, and the
communicative competencies of the convicts
develop. Unfortunately, many teachers do not
possess interactive methods, forms and teach-
ing tools.

Conclusion

The success of the process of re-socializa-
tion of convicts in a penal colony was estab-
lished with the help of a criteria-appraisal tools
developed previously by outstanding teachers.
This methodology, first of all, made it possible
to identify diagnostically significant indicators
by which the head of the unit, the teacher can
judge the degree of social protection of con-
victs and distinguish between school and social
maladaptation, which is extremely important
for determining the correctional rehabilitation
program and the program of social and peda-
gogical support

In addition, as part of the study, it was
found that general and professional educa-
tion, with the right approach, contributes to the
establishment of positive self-esteem among
prisoners, the formation of basic national val-
ues and attitudes.
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It is proved that the correct social satura-
tion of leisure, contributes to the successful
resocialization of the convict, as well as the
formation of a positive self-esteem.

A set of theoretical and methodological
conditions for the re-socialization of convicts
has been identified and justified.

The results of the study confirm all the au-
thor’s hypotheses.
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FEATURES OF TECHNICAL-TECHNOLOGICAL SUPPORT IN BEER
QUALITY MANAGEMENT WITH PRESET PROPERTIES
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In the following article the authors establish the effect of technical-technological support in the beer quality
management with preset properties. It is emphasized that identification of the elements of technical-technological
support must be carried out during various stages of beer life cycle. The authors underline informational and legal
ambiguity which is characteristic for distributing responsibilities for quality and safety of the manufacture products
in brewing industry. It is also stated that the development of technical-technological elements during the stages of
beer lifecycle demands system-based approach to elaborating regulatory documents and beer manufacturing tech-
nologies, as well as quality monitoring of raw product, semi-product and finished beer. The elements of technical-
technological support have been systematized in the article. It is also proven that technical-technological support
must be regarded as a providing factor of quality for producing beer with preset properties. The elements of the
strongest influence on the quality of beer and beer drinks on various stages of beer lifecycle are discovered in the
research. According to the principles of HACCP, the authors suggest correcting measures for improving beer qual-
ity. Ishikawa diagram was used to establish and organize the factors causing inappropriate taste of beer. The main
reasons for low quality and insufficient competitive ability of beer and beer drinks are discovered to be the follow-
ing: inappropriate quality of raw product, methods for enhancing the qualities of barley and malt, variety of hops
and water, troubled beer manufacturing technology, inappropriate or outdated beer producing machinery, inadequate
level of training, qualification and professional discipline of staff.

Keywords: beer, inappropriate taste, technology, technical system, beer life cycle stages, instrumental control,
Ishikawa diagram

The concept of technological system,
whose structure supposes certain elements of
technical-technological support, is not speci-
fied in regard to beer lifecycle. General com-
prehension of the concept is accepted in regu-
latory documentation. According to GOST R
57194.1-2016, technological system is under-
stood as «cohesive integrity of a limited num-
ber of interconnected material objects, which
has subsequently interacting sensory and ex-
ecutive functional parts with a model of their
presupposed performance in the space of equal
stable states and which is able to perform re-
quired by design consumer-oriented functions
independently under normal conditions, being
in at least one of the target states» [1, p. 2]. In
the abovementioned regulatory documenta-
tion technical system (providing technological
process in context) is described as «network-
ing hierarchy of verified mechanisms, which
provides implementation of technological pro-
cessy. At the same time, in GOST R 57194.1-
2016 it is underlined that «during various
stages of life cycle those mechanisms can be
presented by documentation, software, pro-
cessing equipment and others». It is known that
development and production of any food sub-
stance or drink suggest structuration and (or)
creation of elements of technical-technological
support. However, the term «technical-tech-
nological support» itself is non-standardized,
even if in manufacturing practices it is usu-
ally understood as «a kind of activity, aimed
at implementing complex technical and tech-
nological tasks, providing integrated function-
ing of machinery and technology». Regulatory

documentation states the term «technical-tech-
nological support of manufacturingy and limits
it to be a kind of production activity of an en-
terprise or a group of enterprises, which pro-
vides technological readiness of manufacturing
to produce goods that are capable of satisfy-
ing the demands of the client or the market of
the given type of goods (GOST R 50995.3.1-
96. Technological support for the creation of
products. Technological preparation of pro-
duction). It must be noted that elaboration of
technical-technological support with regard to
stages of life cycle of beer with preset proper-
ties requires systemic and process approaches,
while systemic approach must be targeted to
provide functioning of machinery (equipment
and measuring means) and to create technolo-
gy as a cohesive system, and process approach
is to be aimed at monitoring the progress of the
product toward predetermined requirements.

Purpose of the study is to prove the neces-
sity and specifications of the systematization
and development of the elements of technical-
technological support in beer quality manage-
ment with preset qualities with consideration
of beer lifecycle.

Material and research methods

Analysis and problem statement are car-
ried out on the grounds of systemic approach;
the methods of directed and arranged research
were used, as well as methods of problematic
and thematic analysis. Generalizations and con-
clusions were received on the basis of system-
atic analysis by means of applying the HACCP
principles and quality management tools.
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Table 1
Main elements of technical-technological support of beer quality during various
stages of product lifecycle

Lifecycle stage
Marketing and market surveillance

Elements of technical-technological support
Methods of consumer preferences evaluation, online-resources,
software
Technological processes (malting; wort production; wort ferment-
ing; beer storing; filtration and dispensing)
Fermentation tanks, wort kettles
Software, qualified staff, professional discipline

Project planning and development of
beer with preset qualities

Inventory and logistics management

Production (technological process of
brewing)

Monitoring of raw product, semi-prod- | Adequate expertise, machinery maintenance, instrumental analysis

uct and final product of raw product, semi-product and final product.

Packing and storing beer and beer drinks | Labels with information about functionality of beer and flavouring

profile of beer

Wholesale trade (wholesale chains of stores and storehouses), retail

Offtake of beer

trade (chains of specialized retail stores and department stores)

Research findings and discussion

Legal ambiguity in distributing responsi-
bilities for quality and safety of the manufac-
tured products and provided services among
the State and legal bodies was characteristic
for the transitioning period of introducing
the Federal Law «On Technical Regulation»
(2002-2012). As it was previously stated in
the monograph by one of the authors of this
article, «As of today, according to the Federal
Law «On Technical Regulation» the manufac-
turer is responsible for everything that may af-
fect the quality of end product» [2, p. 419]. It
became possible to legally fix the «Fields of
responsibility» due to presently created sys-
tem, called Technical Regulation of Customs
Union 021-2011, which is a list of documents
on standardization, ensuring adequacy to the
requirements of this Technical Regulation.
However, these changes did not affect the area
of beer manufacturing. At this point, there is
no accepted Technical Regulation for alcoholic
products, to which beer and beer drinks belong
since 2011. Technical regulation of the Eura-
sian Economic Union TR EAEU 047/2018 on
«Safety of alcoholic products» will not come
into effect earlier than 9.01.2021.

The necessity to arrange the elements of
technical-technological quality support into
a system is connected with the peculiarities
of biotechnological stages of brewery. Hav-
ing analyzed modern tendencies in brewing
technologies [3, 4, 5], we discovered that beer
quality can be affected by various factors, from
the quality of basic raw material up to follow-
ing the rules of storing final product. With the
aim to justify the elements of technical-tech-

nological support capable to affect beer qual-
ity, they were systemized with consideration to
main stages of manufacturing life cycle (table
1). Product life cycle is understood as «a whole
of interconnected processes of product state
transition in the course of its creation, usage
(running) and post-consumer recycling (with
disposal of wastes by means of utilization or
discharge)» (GOST R 53791-2010) [6, p. 6].

Package of preset consumptive beer quali-
ties, determined by biological value and low-
ered toxicity is scientifically proven in special-
ized published research by one of the authors
of this article [3].

On the stage of marketing and market sur-
veillance it is essential to use methods of con-
sumer preferences evaluation. Aside that we
recommend [2] to apply methods of qualitative
analysis (visual method, interview, organolep-
tical analysis, testing) and quantitative meth-
ods (spread index, scoring method, point rat-
ing method).

Analyzing the specifics of brewing tech-
nology, we relied on the HACCP principles
(Hazard Analysis and Critical Control Point).
In the framework of the research carried out on
the department of Metrology, Standardization
and Certification of Orenburg State University,
the chosen approach allowed to establish criti-
cal points of brewing technological process
that require monitoring as well as to suggest
model production engineering measures for
eliminating discovered discrepancies (table 2).
It must be noted that a vast majority of correct-
ing actions like adding certain concentrations
of ingredients, or, alternatively, lowering the
concentrations of unrepresentative substances
(dilution), can be performed by automatable
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dispensing technical devices for liquids or
powder products. Similar technical solutions
are presented in proprietary designs of the de-
partment of Metrology, Standardization and
Certification of Orenburg State University
(patents of the Russian Federation 2423417 [7]
and 2383587 [8]). At that, technical devices
with influence on the main process, like meas-
uring temperature of internal environment in
particular, possess well-arranged system of au-
tomated regulation with feedback, along with
sufficient resource of power. It is to be under-
lined that technical solutions designed within
the department of Metrology, Standardization
and Certification of Orenburg State University
help to solve the problem of automatic perfor-
mance in technological process of manufactur-
ing beer with preset qualities. A technique of
managing the process of brewing is elaborated
(patent of the Russian Federation 2396101).
We have considered a well-known fact [9]
that maintaining a technical system (as a part
of successful solution to the problem of pro-

viding reliability) must be determined by the
state of computing machinery, experimental
and production facilities, as well as the level of
technology and metrology.

In the framework of systemic approach, to
elicit the factors determining the taste of beer,
we applied one of the quality management
tools — the Ishikawa diagram, which made it
possible to discover key interconnections be-
tween various factors, and so to understand the
investigated process better. It is known [10]
that in quality management Ishikawa diagram
helps to determine the main factors with the
most significant influence on the development
of the studied problem. Problem analysis based
on [shikawa diagram is aimed at preventing or
eliminating the effect of those factors. Consid-
ering beer quality, we have studied the problem
of inappropriate taste of final product (picture).

Reasons for inappropriate beer taste can be
distributed into 5 key categories: raw material,
equipment, technology, monitoring procedures
and staff (picture).

Table 2
Suggested correcting measures to improve quality of beer with preset properties
Main stages Measures for quality control Correcting measures
of beer manufacturing

1. Incoming quality

control of raw material |grain raw material are absent

Reliable measures providing quality of

Micronization of grain raw material, peri-
odical ozonizing (on long-term storage)

2. Water conditioning
boiling of wort)

Water quality control (for mashing and

Electrochemical cleaning

3. Mash filtration and

Providing complete extraction of grains;

Cleaning the pore spaces clogged with grains;

temperature, sugar content

wort preparation adequacy of total density of original Recovering trouble wort from decanter to
extract mash tub

4. Wort boiling Preventing accumulation of psychedelic | Sugar sufficiency control;
and toxic components; Technological additives for model wort
Automated control of density, volume,  |content correction;

Applying additives to wort content

5. Main fermentation | Temperature control;
nutritive medium;

concentration

Proportion of nitrogen and carbon in

Test of wort density, sugar and ethanol

Portioned adding of sugar syrups

6. Pre-final filtration
and dispensing
in monitored parameters

Adding harm reducing substances to beer;
Signals of model unacceptable deviations

Supplemental adding of components that
compensate for qualitative deviations in
semi-product;

Adding enzymes, sugars, lactic acid, phos-
phoric acid or acorbic acid

7. Instrumental control
of ogranoleptic beer
qualities

beer quality

Premarket laboratory testing of finished

Justification for the limits of discovering
flavor carrying substances (in regard to
existing data);

Instrumental measuring of concentrations of
main flavor carrying substances;

Flavour dose calculation for i-substance;
Total flavour dose calculation for beer
sample

EUROPEAN JOURNAL OF NATURAL HISTORY Ne 2, 2020



Technical sciences

Testing
methods

Technology Original extract
4

Manufacturing \ Sensory test Wort boiling
X f Secondary
Useof Microorganism Resuit Ambient (M
substandard contamination processing medium X
material Conditions of secondary
P fermentation
Monitoring and ) )
measuring devices Instrumental analysis \ Primary fermentation
Y X K
Adjugmem\ Calibration tests Chromatographical Ventilation Temperature
Accuracy Sample Sample
temperature tasting
procedure
Inappropriate taste
7 Professional of beer
Water Hops discipline
/' \ \ Conceptgl f
Acidity f Essential Variety of hops skills Working
Hardness oils i Responsibility
: aacid Technical e
Malt Yeast fungi content
Enzymes VJEIY Variety of F\ermentation Qualification
yeast fungi activity ﬁ
Work Practical skills
experience
Raw material Staff

Model Ishikawa diagram for establishing the main reasons to the problem «Inappropriate beer taste»

Conclusion

Elements of technical-technological support
in beer manufacturing are supposed to be regard-
ed as factors that ensure preset consumer proper-
ties of final product. Their analysis, systematiza-
tion and structure choice must be performed with
consideration to the peculiarities of the finished
drink lifecycle stages and the technical level of
manufacturing. At the same time special em-
phasis must be put to development of regulatory
documents, as well as quality monitoring for raw
material, semi-product and finished beer.

The Ishikawa diagram made it possible to
discover 5 main reasons for low quality and
competitive ability of beer:

— Inappropriate quality of raw material,
and primarily, variety of yeast fungi. Substan-
tial effect is made by the methods of enhancing
the properties of barley and malt, along with
varieties of hops and water;

— Troubled technological scheme of pro-
duction provokes defects in flavor, which sig-
nificantly lowers the competitive ability of fin-
ished drink;

— Manufacturing equipment must be cho-
sen with consideration of modern requirements;

— The influence of staff providing techno-
logical and measuring instrumentation has a

subjective nature. However, professional level
of training, qualification and professional dis-
cipline must be taken into account as well.
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PROVING LAW IS SINES VIA VECTOR-COORDINATE METHOD AS ONE
OF TRAINING-RESEARCH TASKS FOR STUDENTS

Dalinger V.A.

Omsk state pedagogic university, Omsk, e-mail: dalinger@omgpu.ru

Within school course of geometry law of sines and law of cosines are known well. In this course they are
proven by authors of the textbook via another method, not the one that we shall present in this article. The article
studies author’s method of proving law of sines, unknown from literature sources. It is based upon vector-coordinate
method; two other theorems are proven, one of them refers to calculating an angle, inserted into a circular curve,
and the second one describes calculating view angle of chord of circle; another problem is presented for independ-
ent work, in it object of research is chord of circle. This material can serve as a foundation for organizing training-
research activity among math students. Training-research activity among math students can be organized efficiently
provided that: substantial characteristics of concepts are established; connections between concepts are revealed;
other methods of theorem proof are studied; reverse theorem is formulated and its reality is proven; mathematic
objects and their relations are classified; mathematic problems are solved via different methods; new problems are
formed, and they follow from ones solved earlier; examples and counter-examples are provided and they illustrate

a certain fact, etc.

Keywords: law of sines, law of cosines, vector-coordinate method, scalar product of vectors, angle, inserted into a circular
curve, chord of circle, view angle of chord, training-research activity

Modernization of education within basic
link — school of general education — implies
creating conditions for improving quality of
general education through usage of effective
training methods, establishing differentiation
and individualization of education, introduc-
tion of pre-profile and profile training, system
of state education quality evaluation, etc. Mod-
ernization of general education on the whole in-
cludes reformation of mathematical education.

The ability to perceive the worlds around
us, act adequately to the received data, creating
benefit for people, is an important characteris-
tic of an educated person, whose responsibility
for preserving civilization grew significantly
during recent times.

Correspondingly, social expectation of our
society consists in formation of a new type
of person that has adequate social and meth-
odological settings, has mastered cognitive
methods and means, has a need and readiness
to find solutions to problems of different level
of complexity.

Efficiency and effectiveness of the found
solutions and made decisions depends signifi-
cantly on level of a specialist’s cognitive skills,
including research skills. The importance of
problem of forming these skills is supported by
analysis of a large number of professiograms
among specialists that we undertook. Each of
them included the following necessary skills:
undertaking researches, formulate and solve
problems, take responsibility for the made de-
cision. These skills are invariant, they allow us
to determine level of professional and social
competence of a specialist.

In this regard we can conclude that re-
search skills should become an object of close
attention for methodic scientists within process

of preparing a person for professional and so-
cial activity.

Improvement of educational process now-
adays follows the direction of active training
methods that provide for a deep penetration
into the essence of the studied problem and in-
tensify personal involvement of each student
and their interest in training.

One of the most important personal quali-
ties of students is their ability to undertake
training research, during which they obtain
new knowledge and methods of activity.

Research activity of students nowadays ob-
tains a role of utmost significance. It is defined by
the fact that it is important during training period
as well as later — in further professional activity.

Normative documents in field of education
of Russian Federation outline: “New school is in
institute that corresponds to objectives of over-
taking development. In schools conditions will
be established that provide not only for study-
ing of former achievements, but also technolo-
gies that will be in use in future. Children will
be involved into research projects and creative
classes so that they learn to invent, understand,
and master the new, express their own thoughts,
make decisions, and help each other, formulate
interests and realize their abilities™ [1].

The developing function of research activ-
ity on mathematics consists in fact that dur-
ing its process mastering methods and way of
thinking, typical for mathematics, happens, as
well as development of a conscious attitude to-
wards one’s own experience, formation of cre-
ativity features and cognitive interest towards
different aspects of mathematics.

Psychological-pedagogic research show
us convincingly that all cognitive processes
develop effectively when educational process
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is organized according to principle of involve-
ment of students into researching activity.

Research activity is one of many forms of
creative activity, therefore, it should be studied
as a component within problem of developing
creative abilities of students.

Development of a student’s personality,
their intellect, feelings, and willpower happens
only within activity. Human psyche does not
only display, but also form within activity, but
it cannot develop outside of activity. In form
of neutral-passive perception one cannot form
solid knowledge, deep ideas, and flexible skills.

Ability of students to create (therefore, to re-
search) develops effectively in process of their
purposeful activity under supervision of tutor.

It is necessary to create conditions that will
provide for emergence of cognitive demand for
new knowledge among students, as well as for
mastering methods of its usage, and for crea-
tive activity that will influence formation of
new skills.

Research objective

In this article we will demonstrate how the
above-mentioned conditions can be formed
through proving the known law of sines via
different method.

In school courses on geometry, for example,
in textbook [2] proof of law of sines is present-
ed. Proving for this law can be also found in uni-
versity textbooks on geometry, for example, [3].

Within this article we shall present au-
thor’s proof to law of sines that differs from
the known proving.

Materials and methods of research

Let us study one of two arcs that emerge
from diving a given circle by a given chord.
From any point 4 of the selected arc the chord
is seen under the same angle (it is consid-
ered that point 4 does not coincide with ends
of the chord). In this note this fact is estab-

a)

Fig. 1. Illustration to proof of lemma

lished via vector-coordinal method. The fol-
lowing labeling is used: R for circle radius,

a for chord length, a for measure of angle A4,

2
a

2
P=4R .

There is a well-known case when chord is di-
ameter (a = 2R), therefore later we suggest that it
is shorter than diameter. Then one of two arcs is
longer than the other, and we see it in fig. 1.

In case a) 4 is placed on the bigger arc, in
case b) it is placed on the smaller arc.

From the figure we can see how coordinate
system was selected — it begins in circle center,
axis of absciss is parallel to chord BC.

Research results and discussion

Let us prove the following statement:
Lemma. There is an equality

L incase a),
cosoL= (1)
Py, caseb).
R

Proof
Let us study case a) — point 4 is located
on the bigger arc. For the identified system of

coordinates we have B(%,—p),C(—%,—p)-

Let A4 (R cost, Rsin t) , where parameter ¢ is
selected so that

y,>y,SRsint+p>0 (2a)

Let us study vectors.

E:(%—Rcost,—p—Rsint),

E:(—%—Rcost,—p—Rsint)

y&
A
o
C B
——_—
0 X
b)
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Let us find their scalar product. Omitting
calculation details, we present the solution:

o 2
AB-AczzRZ—%upRsint.

Then let us find squares of vector lengths:
AB* =2R* + 2 pRsint — aR cost,
AC? =2R* + 2 pRsint + aR cost.

Their product equals

(2R +2pRsint)* — (aR cost) =

=4R*(p+ Rsint)>.
Therefore,
aZ
2| R*-"-|+2pRsint
AB- AC 4
cosoL = = - =
AB-AC 2R|p+ Rsint|
_ p(p+Rsint)
R|p+Rsint|.

Since expression in round brackets is posi-
tive, we receive equality (1) for the case a).
In case b) we have inequality

Rsint—p>0 (2b)

And equalities

o 2
AB-AC:ZRZ—%+2pRsint,

AB*- AC* =4R*(p — Rsint)’.
This time

2 — Rsi
cosocz—p(p sin®) --£

2R|p-Rsinf| R

Lemma is proven. Let us provide examples
of implementing equality (1). Note: it is true
for a = 2R.

2

1. From (1) we see that cos” o =1- 422 .
2
Therefore, ——= sin’ o, ‘a =2R.
sing,

By implementing this equality to two other
sides of triangle ABC (fig. 1), we receive law
of sines: relations of side lengths to sines of
opposite angles is same and equals diameter of
the described circle.

2. Let us prove that the inserted angle is

1
two times smaller than the central one: o = EB

(noth angles rest against the same arc — fig. 2).
Let us confirm that in case a) 2a = f.
We have:

2 2
cos20c:200s206—1:2(£) —1=1-2 7"
R 2R

According to law of sines in triangle BOC

a’>=R*+R*-2R-R-cosP=> cosP=
2
SR (3)
2R

But, on interval (0, m) equality of cosines
of two angles results in equality of angles
themselves.

3. For the given chord on the bigger and
smaller arcs a point is taken (fig. 3).

Let us prove that view angles for the chord
of these points are mutually supplemented
up to 7.

According to equality (1) cos a. + cos f = 0.
The left part is transformed to the form

o+ Sa—B

2cosTco . Here cosine of half-dif-

ference does not equal zero, since a, B€ (0, T).

b)

Fig. 2. Tllustration to proof of characteristics of the inserted angle
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Fig. 3. Illustration to proof of statment on view

angle of chord
Therefore,
o+ o+ I
cos—B=0, B: ,o+B=m,

which is required.
Results and conclusion

The suggested project for students of pro-
file mathematic classes “Other methods of
ways to prove law of sines” drew certain cog-
nitive interest among students, and many of
them discovered different ways or methods to
prove the named theorem.

Depending on type of proof terms “meth-
ods of proving” and “ways to prove” are used
in methodical literature [4, 5]. Let us demon-
strate, what is the difference between them.

If a proof of statement differs from anotho-
er proof of the same statement not by logical
foundation, but sequence of conclusions, we

should claim that the statement is proven via
two different ways, in case one statement is dis-
tinguished from the other by its logical founda-
tion, we speak of different methods of proving.

In conclusion we suggest the following
problem for the reader: “What should length be
for chord of radius R so that it is seen from the
center of circle under the same angle as from
points of smaller arc?”

Advice: use formulas (1) and (3).

Correct answer: R+/3.

New approaches towards organizing train-
ing-cognitive activity of students can be found
in works [6, 7].
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MATEPUAJIbI XII MEXYHAPOJHOM CTYJEHYECKOI HAYUHOI KOH®OEPEHLIMN
«CTYIEHYECKHUII HAYYHbBIA ®OPYM 2020

POJIb OTXOAOB B JETOKCUKALIUA U ITOBBIIIEHUN YPOXKAMHOCTH
CEJIbCKOXO34UCTBEHHBIX KYJIBTYP

"Hcakos U.0., 2AxéacoBa A.Jl., 2Caunosa I'A., ’KanueBa H.A.
MI'Y um. M.B. Jlomonocosa, Mockea;
MKTY umenu Xooaca Axmeda Hcasu, e-mail: ecology kz@mail.ru;
$FOocno-Kasaxcmanckuii F'ocydapemeennwiil ynueepcumem umenu M. Ay»306a

B pabore mpecrapieHbl pe3ylbTaThl JJAOOPATOPHBIX U IOJEBBIX MCCIIEOBAHUH 10 W3YUEHHIO JETOKCHKA-
LM CEPO3EMHOI IOYBBI OT MPOAYKTOB TEXHOTCHE3a M IOBBLIMICHUS e IUIomopoaus. ViccieqoBaHus IpoBeIeHbI
C HUCIIONB30BaHUEM YNOOPUTENBHO-MEIHOPHPYIOIIETO COCTaBa, BKIIOUAIOIIETO CEPONEPIUTCOACPIKAMINA OTXOT
CEPHOKHCIIOTHOTO MPOM3BOJICTBA M BEPMHKOMIIOCT. YCTAHOBIICHO TIOJIOKHTEIBHOE BIMSHUE NAHHOTO yHOOpeHue-
MEIHOpaHTa Ha POCT M Pa3BHTHE KOPHEIUIOAHBIX (KapToQeis, CBEKIbI, MOPKOBH, PEIbKH) U KOPMOBEIX (KJIEBep)
KynsTyp. Ilokazana BO3MOXKHOCT IPHMEHEHHUS PACCMAaTPHBAEMOTO COCTABa ISl MOIYYCHUSI SKOIOTHUECKU YUCTBIX
CeJIbCKOXO03HCTBEHHBIX NMPOAYKTOB. Ha 0cHOBE NpOBEIEHHBIX IKCIIEPHMEHTAIBHBIX J1A00PAaTOPHBIX U MPOU3BOI-
CTBEHHBIX MCIIBITAHHII HaliIcH ONTHMAILHBINA ITyTh IPHMEHEHHSI CMECH BEPMHUKOMIIOCTA M CEPOIEPINTCOASpIKa-
IIEro 0TXOJa CePHOKHUCIOTHOTO MPOM3BOACTBA IO KPaTKUM HazBaHHeM «Bepmucep» B kadecTBe yIOOPEHUS-MEIH-
OpaHTa B CEJIbCKOXO3sHCTBEHHON npakThke. [Ipn 06paboTke mpemnaparom «BepMucep» ceMsiH MOPKOBH M CBEKJIbI
MIPOUCXOJIIIIO YBEINUCHUE KOPHEBOIT CHCTEMBI pacTEeHHIA, IUIOIa (1 JIUCTOBOIT IIOBEPXHOCTH, YCKOPEHHE IIPOLIECCOB
(dotocunTesa. [Ipu 9ToM HOTOCHHTE3 KaK OCHOBA POCTA M Pa3BUTUS PACTCHHH, HAKOIUICHUS XUMHUICCKUX COCIHUHE-
HHUII U, CIICZI0BATENIBHO, OHOMACCHI MOJKET OBITh CBS3aHA C APYTMMH (DH3HOJIOIMYECKHMHU TT0Ka3aTeNsIMU, B T.4. U3-
MEHEHHEM XHMHYECKOro cocTaBa. « Bepmucepy moBbIIaeT KOJINISCTBO, Ka4eCTBO M TOBAPHBIH BUJI IPOIYKIUH, YTO
Ba)KHO IS IPOU3BOCTBA IIPOAOBOIBCTBEHHBIX KOPHETIIOAHBIX KYIIBTYP — KapTO(ersi, CBEKIIbI, MOPKOBU U PEABKH.

KitioueBble ciioBa: woﬁpenne-menuopan’r, ceponepﬂn‘rconepmamnﬁ 0TX0, I€TOKCHKALIMHA, IJIOA0OPOAUS, BEPMHUKOMIIOCT

ROLE OF WASTE IN DETOXICATION AND INCREASING YIELD
OF AGRICULTURAL CROPS

Isakov 1.0O., 2Akbasova A.D., *Sainova G.A., *Kalieva N.A.
'Moscow State University M.V. Lomonosov, Moscow,
’Khoja Akhmet Yassawi International Kazakh-Turkish University, Turkistan,
SM. Auezov south Kazakhstan state university, Shymkent

The paper presents the results of laboratory and field studies on the detoxification of gray soil from the products
of technogenesis and increase its fertility. The studies were carried out using a fertilizer and reclamation composition,
including sulfur-perlite-containing waste from sulfuric acid production and vermicompost. The positive effect of this
fertilizer-meliorant on the growth and development of root crops (potatoes, beets, carrots, radishes) and fodder
(clover) crops has been established. The possibility of using the composition in question to obtain environmentally
friendly agricultural products is shown. on the basis of experimental laboratory and production tests, the optimal
way was found for using a mixture of vermicompost and sulfur-perlite-containing waste of sulfuric acid production
under the short name «Vermicer» as an ameliorant fertilizer in agricultural practice. When processing the « Vermiser»
preparation with seeds of carrots and beets, an increase in the plant root system, leaf area, and acceleration of
photosynthesis took place. At the same time, photosynthesis as the basis for the growth and development of plants,
the accumulation of chemical compounds and, therefore, biomass may be associated with other physiological
parameters, including change in chemical composition. Vermiser increases the quantity, quality and presentation of
products, which is important for the production of food root crops — potatoes, beets, carrots and radishes.

Keywords: fertilizer-ameliorant, seroperlite-containing waste, detoxification, fertility, vermicompost

The disturbance in the ecological balance
in ecosystems that has emerged in the last cen-
tury is caused by the release of a large number
of pollutants from anthropogenic sources. This
problem is of great concern to all of humanity.
Environmental protection is the most impor-
tant state task for Kazakhstan. Environmental
security is one of the strategically fundamental
components of national security and an im-
portant aspect of protecting the interests and
priorities of a country in international integra-
tion processes. It is determined by the degree
of protection of the individual, society and

the state from the consequences of excessive
anthropogenic impacts on the environment.
Ecologically safe activities of industrial enter-
prises and economic entities are regulated by
the Environmental Code, the laws «On Radia-
tion Safety», «On Subsoil and Subsoil Use»
and other legislative documents [1]. Ensuring
a normal environmental situation is impossible
without the availability of timely and reliable
information about the state of the environment.

Despite the regular flow of environmental
information from numerous scientific studies,
as well as the presence of a number of practi-
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cal measures in the field of environmental pro-
tection, its condition often continues to remain
unsatisfactory [2-4]. Thereby, our republic still
maintains the status of a state with an eco-
logically vulnerable territory and unresolved
environmental problems. Therefore, the coun-
try pays special attention to the development
of scientific research on the most important
problems of environmental safety, sustainable
nature management and other issues related
to environmental protection and rational use
of natural resources. Soil conservation and
rational use are of paramount importance for
the economic and social development of the
country. Compared with other objects of the
biosphere, the soil cover is a medium that takes
on the pressure of the flow of industrial, agri-
cultural, municipal, including landfills of solid
waste, emissions, various wastes and plays the
most important role as a buffer and detoxi-
fier [5-7]. The soil accumulates heavy metals,
pesticides, oil products and many other pollut-
ants, protecting and purifying them from water
systems and atmospheric air. Most of the toxi-
cants in the soil system can be mineralized or
transformed into substances that do not have
toxic effects on soil, microorganisms, plants,
animals and humans, or, conversely, converted
into more toxic forms [8-9]. The natural stabil-
ity, resistance and buffering of soils to the ef-
fects of chemical pollutants are not unlimited,
in connection with this, for various reasons,
large areas of land are lost annually. Therefore,
maintaining and restoring the soil cover, reduc-
ing the negative impact of pollutants further on
plant and animal organisms and creating condi-
tions for obtaining high and high-quality crop
yields, even in areas where large industrial
enterprises, large cities, and transport arteries
are located, are necessary to solve a number of
urgent problems in the field of ecology.

Due to the high technogenic pollution and
the intensive development of erosion process-
es, an important theoretical and practical task
is also to study the bioaccumulation of chemi-
cal elements by various crops. The selection of
highly effective fertilizer and land reclamation
agents that have accumulating pollutant prop-
erties, as well as crops and varieties that are
able to concentrate toxic substances in the least
valuable part of the crop, will make it possible
to obtain environmentally friendly products in
technologically polluted territories.

Thus, the analysis of literary sources [10—
12], especially the results of the assessment
and comparison of known methods indicate
that at present there is no ideal way to neutral-
ize (detoxify) lands. Thereby, the issue of de-
veloping effective methods and technologies
for improving and increasing soil productiv-
ity that meet modern requirements in environ-

mental, technological and economic aspects is
relevant.

The aim of this work is to establish the
possibility of obtaining environmentally
friendly crops on anthropogenically modified
gray soil by creating conditions for detoxifica-
tion and reproduction of its fertility.

Objects, methods and results of the study

Research work was carried out on the ba-
sis of the Ecological Control and Chemical
Analysis laboratory of the Ecology Research
Institute using updated guidelines for conduct-
ing analytical and testing work, certified meth-
ods for performing measurements, updated
GOSTs, and other regulatory documents neces-
sary for experiments and software complexes
ERA-Air-Waste-Class-Climate.

For the rehabilitation of gray earth soils
contaminated with heavy metals, we previous-
ly used ameliorant fertilizer, which included
solid vermicompost and sulfur perlite-contain-
ing waste from sulfuric acid production [13-
15]. Elemental sulfur accounts for 50-60%
of sulfur-perlite-containing waste, perlite ac-
counts for 15-25 %, sulfides, polysulfides, thio-
urea, lime, gypsum represent the rest. When
used, these complex formulations play the role
of both fertilizers and ameliorant [16-18].

In this work, we used the gray earth soils
of the Turkestan region of the Republic of
Kazakhstan with the total humus content in
the layer (0-40 cm) — 1.0-1.2%, total nitro-
gen — 0.09-0.18 %, mobile phosphorus — 9 ,
1-26.0 mg / kg, the amount of exchange bases
is 23.6-26.9 mEq / 100 g of soil, the pH of the
aqueous extract is 6.5. It is characterized by
unfavorable physical properties, namely, the
low structure of the arable layer; when it dries,
rather dense crusts form on its surface.

Field studies were carried out on plots with
a total area of 45 m? with an accounting area
of 27.5 m2. The repetition of the experiments
is fourfold. The laying of experiments, obser-
vations and biometric measurements were car-
ried out during the growing season according
to the well-known methodology for conducting
experiments with fertilizers. Scheme of experi-
ence, options: 1 — without making vermicom-
post and mineral fertilizers (control); 2 — with
the introduction of vermicompost, 4 ton/ ha;
3 — with the introduction of vermicompost,
8 ton / ha; 4 — sulfur-perlite-containing waste,
15 ton / ha; 5 — camel manure, 20 ton / ha; 6 —a
mixture of sulfur-perlite-containing waste and
vermicompost (1.7: 1) 20 ton / ha Fertilizer —
ameliorating agent is introduced locally in the
form of a nest, as well as scatter, followed by
mixing with a soil layer of 0-20 cm.

The basis for the development of methods
for soil neutralization and restoration of its fer-
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tility was the new results that we obtained ear-
lier in studying the processes of translocation,
migration and accumulation of heavy metals,
oil products and other eco toxicants in the soil
ecosystem, in the soil-plant system. The re-
vealed regularities made it possible to control
the behavior of heavy metals and other pollut-
ants in the soil ecosystem and adjacent to it in
other objects of the biosphere.

In this work, the rehabilitation of con-
taminated gray soils with heavy metals, oil
products is based on the use of a fertilizer and
reclamation mixture composed of vermicom-
post and waste from sulfuric acid production,
including perlite, elemental sulfur and its salts
in the form of thiosulfate, sulfide and poly-
sulfides, gypsum, slaked lime. The use of this
organic-mineral mixture is advantageous in
that its components are not only affordable
and cheap, but also environmentally friendly.
As an inactivator-sorbent of heavy metals, oil
products and other pollutants, the developed
composition was used for the first time to de-
toxify contaminated unproductive soils. This
mixture is characterized not only by the trans-
fer of eco toxicants into a difficultly soluble
sorbed state, but also by the creation of phys-
icochemical conditions for the development of
soil microorganisms.

The indicators characterizing soil fertility
were a high concentration of microorganisms
and water-resistant aggregates. To establish
water resistance, fresh soil samples were se-
lected by the square method. Then, soil aggre-
gates were taken from them and placed in cells
with holes of similar size aggregates. To main-
tain soil aggregates, pins coated with a phos-
phor were placed below the cells. The system
was irradiated with UV radiation and the num-
ber of aggregates disintegrated in water was
recorded by the number of luminous points. As
the results of our experiments show, the intro-
duction of vermicompost into the soil increases
the water resistance of soil particles. The value
of water resistance for the control experiment
is 15 £ 3%, for soil with vermicompost it was
57+5% (for 5 ton/ ha) and 74+ 2% (for
10 ton/ ha). When applying vermicompost,
there was a significant increase in the number
of water-resistant aggregates with a diameter
of 0.25-1.00 mm, close to fertile black soil.

As shown by the results of laboratory and
field studies, the introduction of the studied
fertilizer and reclamation mixture into the soil
significantly reduces the mobility of lead, cop-
per, zinc and, accordingly, they become inac-
cessible or inaccessible to plants. This allows
you to get healthy products on contaminated
soil. The content of HM in potato, beet, carrot,
and radish plants on the soil with the applica-
tion of the developed organo-mineral sorbent

did not exceed the MPC, while in plants grown
without our mixture, their amount was 1.3-
2.5 times higher than the norm. In experiments,
the introduced content of heavy metals ranged
from 0.5 to 5 MAC.

During this work, we paid special atten-
tion to the influence of the proposed complex
fertilizer-reclamation mixture as a whole and
separately of the main components of inorgan-
ic and organic nature, for example, vermicom-
post, various HM, and petroleum products on
the biological activity of the used gray earth
soils. This is due to the fact that the degree of
change in a number of indicators of biological
activity serves as a measure of the impact of
harmful and non-harmful foreign substances
artificially entering the soil system. As follows
from the results of our work and the work of
other researchers, it is precisely the indicators
of soil biological activity that are widely used
in monitoring and diagnosing the state of the
soil system. The results of both laboratory and
field experiments showed a smaller accumu-
lation of nitrogen in the green mass of clover
when applying a fertilizer and reclamation
agent than in clover grown in a control experi-
ment without applying this agent. The low ni-
trogen content in plants is apparently due to the
immobilization of its microorganisms, as more
organic carbon was introduced into the soil
with vermicompost.

As the results of the 1st year (2018) of the
study showed, the introduction of a fertilizer
and reclamation agent into the soil contaminat-
ed with HM, consisting of vermicompost and
sulfur-perlite-containing waste from sulfuric
acid production, is a technique that reduces the
mobility of lead, zinc, copper and other HM,
as well as reduces them receipt in plants. But,
however, how long the observed immobiliza-
tion effect will manifest itself is not known.
Heavy metals, entering the soil, enter into vari-
ous chemical reactions, are adsorbed by organ-
ic matter — vermicompost and others, interact
with sulfide, thiosulfate, sulfate anions that are
part of the sulfur-perlite-containing waste, clay
minerals, oxides contained in the soil itself, in
connection with this it is necessary to find out
the behavior of toxicants with the prolonged
action of the fertilizer-reclamation agent used.
Observations must be carried out over several
years to establish how changes in the forms of
both the organic and inorganic parts of the mix-
ture affect the final result over time. Thereby,
field studies to establish the effect of the or-
gano-mineral composition on the mobility of
HM and on the state of the resospheric bacte-
ria continue.

Thus, on the basis of experimental labora-
tory and production tests, the optimal way was
found for using a mixture of vermicompost and
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sulfur-perlite-containing waste of sulfuric acid
production under the short name «Vermicer»
as an ameliorant fertilizer in agricultural prac-
tice. When processing the «Vermiser» prepa-
ration with seeds of carrots and beets, an in-
crease in the plant root system, leaf area, and
acceleration of photosynthesis took place.
At the same time, photosynthesis as the basis
for the growth and development of plants, the
accumulation of chemical compounds and,
therefore, biomass may be associated with oth-
er physiological parameters, including change
in chemical composition. An increase in the
volume and mass of roots and root crops inten-
sifies their absorption capacity and synthetic
activity, intensifies the processes of mass trans-
fer of ions and nutrients throughout the plant,
which contributes to the intensive growth of
shoots and the formation of new organs. Dur-
ing visual observation, accelerated flowering
and ripening of crops, stimulating the develop-
ment of root systems. The absence of patho-
genic microflora, eggs and helminth larvae
introduced into the soil makes it possible to
increase the ecological safety of the crop. Ver-
miser increases the quantity, quality and pres-
entation of products, which is important for the
production of food root crops — potatoes, beets,
carrots and radishes.

In the case of soil contamination with oil
products, the detoxifying effect of the Ver-
miser biological product was manifested in an
increase of almost two orders of magnitude in
the number of hydrocarbon-oxidizing micro-
organisms. Due to the presence of these mi-
croorganisms in the soil, hydrocarbons were
destroyed under crops and, as shown by the
results of experimental studies at the end of the
growing season, under crops of studied root
crops, the decomposition of hydrocarbon com-
pounds accelerated under beets and carrots by
2 times, under potatoes and radishes, respec-
tively 2.5 and 3 times. The data of production
trials of 2018-2019 conducted on the lands of
the Zebo farm showed an increase in the yield
of root crops, for example, when 20 ton/ ha
of the preparation was applied, the yield of
Bordeaux beet varieties averaged 28.8 ton/
ha (control 20, 5 ton/ ha); for Chantane Red
carrots — 30.4 ton / ha (control 25.0 ton / ha).
Research in this farm is ongoing.

An increase in yield and an improvement in
the palatability of the studied crops are associ-
ated with the enrichment of the soil with humic
acids (the main components of vermicompost)
and other nutrients, as well as the improvement
of the soil structure (elimination of the forma-
tion of a dry dense cortical layer), which allows
creating favorable conditions for optimal aera-
tion and moisture capacity. The improvement
in the availability of water to plant tissues can

also be explained by the presence of a sufficient
amount of silicon compounds in the sulfur-per-
lite-containing material used. It is known that
silicon in plants is deposited in epidermal cells
in the form of a double cuticular-silicon layer,
while the cellulose-silicon membrane formed
in this case creates conditions for a more eco-
nomical expenditure of moisture. In addition,
mono-silicic acids, undergoing polymerization
in plants, release water, which can also be an
additional source of moisture necessary for the
growth and development of plants.

Conclusion

1. The developed technological method for
the preparation of fertilizer and reclamation
mixtures will make it possible to obtain new
environmentally friendly organic-mineral fer-
tilizers on the basis of readily available agricul-
tural and industrial waste utilization products.

2. The use of the developed fertilizer and
reclamation composition is an agro-reclama-
tion measure and helps to restore degraded
soils, increase their productivity, improve the
ecological situation and return agricultural
land to economic use.

3. The resulting material can also serve as
an informational basis in the preparation of
environmental projects and will be used in the
educational process during lectures and labora-
tory classes.

4. Highly humified vermicompost and
organic organic agricultural products (veg-
etables, etc.) will find implementation in the
markets, and the potential consumer will be
agriculture and the population.
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AHAJIUTUYECKOE CPABHEHUE MEXAHU3MOB BOCITPUATUA
YJIBTPA3BYKA YXOM YEJIOBEKA U ’)KUBOTHbBIX

ManakaeBa U.A., Conusin K. /1., Bypiakosa A.B.
Boneoepaockuii eocyoapcmeennviil meouyunckuil yrusepcumem, Boneoepao, e-mail: imalakaeva@mail.ru

B nanHoli HaydHOM paboTe NpeACTaBICHBI PEe3yIbTaThl AaHAIUTHIECKOTO HCCIEHAOBAHUS MPOOIEMbI ITOTECH-
[HAIBHOW BO3MOXHOCTH BOCIIPHSITHS YJIBTPa3ByKa CIyXOBBIM armaparoM deioBeka. CpaBHEHHE BENOCH C JKH-
BOTHBIMH, HCIIONB3YIOIIMMH YIBTPa3BYKOBBIC BOJIHBI B CBOCH KH3HH (coOaKa, NTHIA, JeIb(UH, JIETydast MbIIIb).
Tonpo6HO H3ydYeHO aHATOMHYECKOE CTPOCHHUE HX CIIyXOBOTO ammapara. [1o mMelonmMces aHaTOMIYEeCKIM JTaHHbIM
BIEPBbIC IPE/ICTABIICH HATIAAHBIN PHCYHOK CTPOCHHS yXa JIETy4eil MBI (BCE PUCYHKHU BBIIOIHCHBI OJJHUM U3 aB-
Topos — bypnakoBoii A.B). B pesyibrare paccMOTpeHHs CTPOCHHUS yXa U OpraHa CilyXa pa3iIMYHbIX BHIOB KHBOT-
HBIX U IITUI] COCTABJICH CI0Baph TEPMHUHOB Ha JIATHHCKOM sI3bIKE. BBISBICHBI aHATOMIYECKHE IPHYHHBI OTCYTCTBHS
BO3MOXXHOCTH CIIBIIIATH YIBTPA3BYK yXOM 4eJIOBeKa. V3ydeHbl Cilydau MaToJOMYECKHX OTKIOHEHHH OT HOPMBI,
KOTOpBIC CJIBUTAIOT IPAHMILy AUANA30H 4acToT. JlaHHbINH (hEHOMEH MOTydHII Ha3BaHHUE IO XaMMepb. [Ipoana-
JM3UPOBAHA BO3MOXKHOCTb CO3JIaHUS M IIPUMEHEHHUS YCTPOHCTB ULl BOCIPUSTUS YSJIOBEKOM YIBTPA3ByKa, C LEIBI0
OKa3aHUsI TOMOIIH OOJIBHBIM C HAPYLICHHSMHU 3BYKOMPOBOISIIEIO allllapaTa CPeJHEr0 yXa MM JKe PeLeTOPHOro
arnmapara BHyTPEHHETO yXa, IIPU yCIIOBUH, YTO B HEM €IIle COXPAHHIINCh YyBCTBUTEIBHbIC KIICTKH, Ha KOTOPBIE MOT
ObI OKa3aTh CTUMYIHUpYIoLIee AeiicTBue ynsTpa3ByK. OLCHEHB! IPEHMYILIECTBA 1 HeJOCTATKH ACHCTBUS YIIBTPa3By-
Ka B uccieayeMoM npubope. OnpeznesneHsl 00J1acTH AalbHEUIINX HAyYHbIX UCCICAOBAHUN Ul MOTydeHUs: Oosee
3((EKTUBHBIX PE3yIIBTATOB PEHICHHS JaHHON MPOOIECMBI.

KiioueBble ciioBa: yIbTpa3ByK, CJIYX0BOii almapar, CHCTeMAa 3X0I0KAIMH, JIIOIH-XaMMePbl, CJIyX0BOi anmapar
JleTydeid MbIIIH

AN ANALYTICAL COMPARISON OF THE MECHANISMS OF ULTRASOUND
PERCEPTION BY HUMANS AND ANIMALS

Malakaeva L.A., Spitsyn K.D., Burlakova A.V.
Volgograd State Medical University, Volgograd, e-mail: imalakaeva@mail.ru

The scientific work presents the results of an analytical study of the potential ability of the ultrasound perception
by a human auditory apparatus. The comparison has been carried out with animals using ultrasound in their lives
(dogs, birds, dolphins, bats). The anatomical structure of their auditory apparatus has been studied in detail. Due to
the obtained anatomical data, the authors present drawings (performed by Burlakova A.V.) of the bat ear organization.
A vocabulary of Latin terms was compiled based on the study of the sound perception organs of different animal and
bird species. Anatomical peculiarities of a human ear preventing from ultrasound perception are revealed. Pathological
conditions extending the values to the range are studied. This phenomenon is known as hum-hearing. The authors
analyze the perspectives of the development and implementation of ultrasound perception devices. The devices can be
helpful in providing aid for the patients suffering the disorders of the sound conducting apparatus in the middle ear and
the receptor apparatus in the internal ear in case of the retained ability of the sensory cells to perceive stimulation by
ultrasound. The advantages and disadvantages of the ultrasound produced by the device are evaluated. The perspectives
of the further research aimed at searching an effective solution to the problem are assessed.

Keywords: ultrasound, hearing aid, echolocation system, hum-hearers, acoustic apparatus of a bat

He Bce nrogm OOMHAKOBO pearupyroT
Ha pa3JIMYHbIE 3BYKOBBIE YAaCTOTBHL. DTO 3a-
BHUCUT OT WHAMBUIYAITbHBIX (PAKTOPOB:
BO3pacTa, IIOJIa, HACIEICTBEHHOCTH, Ha-
JU4YMS CIyXOBOW marojioruu u mpou. IIpo-
LICHT JIIONCH, y KOTOPBIX BEPXHSS TPaHUIlA
YaCTOTHOTO JIMANa30Ha CiIyXa JISKUT BBIIIE
20 kI'm, 1OBOABHO BEJNWK. 3HAYCHHS JHaIa-
30HA CIBIIIIIMOCTH YeJI0OBEKa JIeXKaT B Ipe/ie-
max 16 I'm — 20 xI'm. [1] B uccnemoBanmsax
BEpXHAA YACTOTHAas TPaHMIA ClIyXa MOXKET
cocTaBiATh 23 kI'II, YTO MPEBBIMIACT HOPMY
Ha 3 k'l ¥ momajmaer B JAWANa3oOH YIbTpa-
3BYKOBBIX 9aCTOT. A MOXKET JIM YEJIOBEK CJIbI-
maTh yIbTpPa3ByK, U Oy[eT Ju eMy Ioje3Ha
Takasi crmocooHOCTh? {11 perneHust TaHHoTO
Bompoca OyneT NMpoBeJeHO CpaBHEHHUE CIIy-
XOBBIX aIlllapaToOB YEIOBEKA U SKUBOTHBIX, KO-
TOpbIE MOTYT CIIBIILIATH YIBTPa3BYK (cobaka);
CIBIIATh W W3JABaTh YIbTPa3BYK (IITHIIBI):

JKUBOTHBIE (HAa3eMHBIC), UCTIOJIB3YIOIIUE CU-
CTEMY JXOJIOKAIuu (JIeTy4Yre MBIIIN); KH-
BOTHBIE (ITOABOJIHBIE) HCTIOJB3YIOIINE CHCTE-
My THUIpOJIOKanuu (KuTooOpasHeie). Tak xe
OyIeT paccMOTpeHa BOBMOXKHOCTD CO3/IaHMUs,
UCIIOJIb30BaHHUS W TOJIE3HOCTH NPUOOPOB
JUISL BOCTIPUSITHS yIBTPa3ByKa Y€JIOBEKOM.

Leap ucesienoBanmsi: N3yueHNe IMOTSHIIH-
AIbHOW BO3MOYKHOCTH BOCIIPHUSITHS YIILTPa3By-
Ka CIIyXOBBIM araparoM YelIoBeKa M aHaJIN3
MOJIyYEHHBIX PE3YJIBTATOB.

MarepuaJjibl 1 METOAbI HCCIIETOBAHUS

Puc. 1 AHanuTudeckoe CpaBHEHHE aHa-
TOMUYECKOTO CTPOEHUS CIyXOBOIO armapara
yenoBeka U cobaku; Puc. 2. Cpennee u BHY-
TpeHHee yxo mnTumbl; Puc. 3. Opran ciyxa
KUTOOOpa3HbIX. M3ydeHWe W TeopeTHdeCKHUi
aHaJINU3 HAy4YHOM JIUTEepaTyphl, METOJ] aHAIUTH-
YECKOI'0 CpaBHEHUS.
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Puc. 1. Ananumuuecxoe cpasnenue aHamoMUiecko2o Cmpoenus Ciyxo8020 annapama 4enoeexkd
(cnpasa) u cobaku (cnesa): 1 — ywnas pakosuna (auricula); 2 — Hapys*CHBII CIYXO0B0U NPOXOO
(meatusacusticusexternus); 3 — bapabaunas nepenonka (membranatympani),; 4 — 6apabannas noiocme
(cavitastympanica); 5 — escmaxuesa mpyoa (tubaauditiva (Eustachii)); 6 — 6apabarnnbiii ny3eips
(bullatympanica); 7 — monomouex (malleus); 8 — nakosanvus (incus); 9 — cmpems (stapes),

10 — ynumka (cochlea); 11 — cyxoeoil neps (nervusacusticus)

Brauane HeoOxomumo pa3oOparh aHaro-
MHIO CIIyXOBOTO ammapara 4ejloBeKa, KOTOPBII
COCTOMUT W3 Hapy)KHOH, cpeHEl, BHyTpEHHEHN
yacreit Puc. 1 (cripaBa) (TepMUHBI Ha BCEX pH-
CYHKaxX IepeBECHbI Ha JJATUHCKUH SI3BIK).

HapyxHast yacTh yxa: COCTOHUT W3 YULHOU
PAKOBUHBL U HAPYIHCHO20 CIYXOB020NPOX00d.
VYiHas pakoBHHA NMPEACTAaBICHA XPALIOM, TO-
KPBITBIN Koxkel. OCHOBHBIE AJIEMEHTHI YIIHOMN
PaKOBHHBI — KO3€10K U NPOMUBOKO3ENOK, 3d-
6UMOK, €T0 HOJCKa W npomueoszagumokx. Ee
(YHKIUS — IPUEM 3BYKOBBIX KOJICOaHUH U X
repegaya B CpejiHee, BHYTPEHHEE yXO, 3aTeM
B MO3L. 3ByK BOCIIPHHHUMAETCSl APYTHMMH OT-
JeflaMHM yXa B HEM3MEHHOM BHJE, YEMY CIIO-
COOCTBYIOT 0CcOOBIE€ 3aBUTKH YIITHOW PAaKOBHHBI
Janee BoiHBI onagarT B HAPYKHBIH CITyXO-
BOi npoxon. Ero BeICTHIIAET KOXKa, UMEroUIas
MHOT'O CAJIbHBIX U CEPHBIX JKeJie3, KOTOpbIE T0-
MOTaIOT 3alHIIaTh YeJI0BEUECKOe yXO OT IO-
BpexeHni. CiyXoBOM MPOXOA OKaHUMBAETCS
o0Opa3oBaHWEeM II0J Ha3BaHHWEM OapabOaHHas
[IEPEIIOHKa, KOTOpas, IPU yAape O Hee 3BYKO-
BBIX BOJIH, COBepIIaeT Kouebanus. Tak curHai
MIOCTyIaeT B cpeHee yxo [2].

CpenHee yX0: COCTOUT M3 KPOXOTHOH Oa-
pabannoil nonocmu. BHyTpH pacnonararorcs
TPU KOCTOUKH: MOAOMOUEK, CIpeMeyKo U Ha-
KosanbHA. PykosiTka MOJIOTOUKa cooOliaer-
csi ¢ OapabaHHOI IEPENOHKOH, ero rojoBKa
COEIUHSETCS C HAKOBaJIbHEM, a Ta CBA3aHa
co cTpeMedKoM. CTpeMEeUKO 3aKphIBaCT OBaJIb-
HOE OKHO BO BHYTpeHHE yX0. C IIOMOILBIO 3THX
TPEX KOCTOYEK I1€PEJAt0TCs 3BYKOBbIE CUTHAJIBI
K YJIUTKE BO BHYTPEHHEM yX€ HEM, IIPH 3TOM
yCHUJIMBas 3ByK, YTOOBI OH 3ByYasl 4eTde U Ha-
coieHHel. C MOMOIIBIO €BCTaXUEBOU TPYObI

CpeHee yXO COEAMHSAETCS C HOCOIVIOTKOM.
ImaBHO# (yHKUMEH naHHOW TPYOBI SBISAETCS
noajepxanue GasaHca MEXIY arMochepHbIM
JTABJIICHWEM U TeM, KOTOpOe BO3HHMKAET B Oapa-
0aHHO TIOJIOCTH. ITO TIO3BOJIAECT TOUHEE TIEpe-
JlaBaThb 3ByKH [2].

Buytpennsiss yactp yxa: CTpoeHHE BHY-
TPEHHETO yXa 4eJOBEKa C€aMoOe CII0KHOE
BO BCEM CIyXOBoM ammapare. Haxomut-
Cc1 OH B KaMEHUCTOM YacTW BHUCOYHOH KO-
ctd. KOCTHBIM JTaOMPUHT COCTOUT W3 npeo-
06epus, VIUMKU W NOLYKPYHCHBIX KAHATOS.
MauieHbKasi MOJIOCTh HENPaBUIBHON (HOPMBI
aBysieTcsl mpeansepueM. Ero marepanbHas
CTEHKa HMMeeT JBa OkHAa. OIHO — OBalbHOHI
(hopMBI, OTKpBIBAETCS B TIPEJIBEPHE, a BTOPOE,
KpyTIIOH (hOpMBI, B CTUPATBHBIN KaHAJ YITUTKH.
BHyTpeHHsIs 4yacTh yIUTKHU 3aII0JIHEHA KUJKO-
CTbI0. Ha cTeHKax yIuTKU HaXonsTCs BOJIOCKO-
BbIC KJIETKH, UMEIOIIUE BUJ LMJIMHIPOB HIIH
konbouek. BHyTpeHHee yXo BKIIOYaeT B ceOs
MONMYKpY>KHBbIe KaHaibl. OHU TPEACTaBISIOT
co00i#t Tpu TPyOKH, U30THYThIC B (pOpME IyTH,
WU HAYMHAKOTCA MU 3aKaHYUBAKOTCA B MAaTOYKE.
Haxopsrcst oHu B Tpex IIIOCKOCTSIX, UX IIUPHU-
Ha — 2 MM. Kananbl UMEIOT Ha3BaHUs: cazum-
MAanbHLLL, GPOHMATbHBIN; 20PUSOHMANLHBLL.
[IpennBepre u KaHAIBI SIBISIOTCS YacThIO Be-
cTHOYNIApHOTO anmapara. B ®uakocTs, Haxos-
LIYIOCS B IOJIYKPY KHBIX KaHAJIaX, IIOTPYKEHBI
BOJIOCKOBBIC KJIETKH. [Ipy iepemenieHnu rojo-
BBI HJTH TeJla YKUIKOCTh ABHKETCS, HaJaBIUBasI
Ha BOJIOCKH, Onarogapsi 4eMy B OKOHYaHHUSX
BECTHOYJISIPHOTO HEpBa 00Pa30BBIBAIOTCS WM-
MyJTBbCHI, UAYIINE B MO3T. DHEpPrust 3ByKa Ha-
YHHAET MPeoOPa30BbIBATHCS B UMITYJIbCHL. J{Iist
BOJIOKOH XapaKTEpHBl PE30HAHCHBIC YacTOTa

EUROPEAN JOURNAL OF NATURAL HISTORY Ne 2, 2020



Biological sciences

u jmHa. Koporkue Bomubl umeror 20000 I,
a camble JumHHBIe — 16 1. [oatomy kaknas
BOJIOCKOBasi KJIETKa HAcTpOeHa Ha OIpejie-
JIEHHYI0 4YacToTy. ECTh OCOOEHHOCTH B TOM,
YTO HAa HHU3KHAE YaCTOTHl HACTPOEHBI KIIETKH
BEPXHEU YaCTU YJIIUTKH, @ HA BBICOKHE — KJIET-
KM HIDKHEW YacTH YIUTKU. 3ByKOBBIE KoJieOa-
HUS PACHpPOCTPAHSIOTCS MTHOBEHHO. DTOMY
CIIOCOOCTBYIOT OCOOCHHOCTH CTPOCHHUS Yelo-
BEYECKOTO yXa. B pesynprare BO3HHKaeT TH-
JIPOCTATHYECKOE JTABJICHNE, CIIOCOOCTBYIOIIEE
CABIKEHHUIO MTOKPOBHOM IJIACTMHKE KOPTHEBA
Ooprasa, uM3-3a 4€ro HUTHU CTCPCOLUTINU HaAYH-
HatoT aedopmupoBatbesa. OHU BO3OYKIAIOT-
Csi W TIepenaroT MHQOPMAIHUIO, C IMOMOIIBIO
MEPBUYHBIX CEHCOPHBIX HeWpoHOB. MOHHBIN
coctaB HIOIUM(PBI U TeprmIUMPBI (0COOBIX
KHUJIKOCTEH KOPTHEBOTO Oprana) oopasyer pas-
Huiy noteHuanos B 0,15 B. bnaronaps stomy
JIOIM MOTYT PACCIBIIIATh JIaXe HEOOJIbINE
3BYKOBBIE Kollebanus [2].

CiyXoBOW aHajIu3aTop B XOJE€ 3BOJIOLUHU
proOpen Maccy KakK BapHalWi BHEIIHETO,
TaK U BHYTPEHHETO CTPOEHMS, B 3aBUCHMO-
CTH OT CTENeHHU MOTPEOHOCTH B BOCIPUSTHH
yapTpa3Byka. [loaToMy BakHO paccMOTPETh
HECKOJIbKO YKHMBBIX OPTaHM3MOB C Pa3IUIHOMN
OpraHM3anyell opraHa ciyxa W BBIICITUTh WX
OTIIMYUTETFHBIE 0COOEHHOCTH.

OcHOBHBIE XapAKTePHUCTHKHU CJIYXOBOM
CIOCOOHOCTH y coDaKu

B cpaBHeHHU ¢ YEIOBEKOM, 3BYKOBOCIIPH-
ATHE yxa cobaku ObICTpee B 4YeThlpe pasa,
a YyBCTBHUTEJIBHOCTD K YJIBTPA3BYKY JOCTUTaeT
ormetku 80 000 I'u. IlpuunHa BceMy — CTpyK-
Typa yxa XHuBOTHOro. IIpu 3TomM oT pasmepa
1 MOP(OJIOTHH YIIHOTO Xpsiia, OyIeT 3aBU-
CEeTh OCTPOTA ClIyXa )KHUBOTHOTO. Y cobak pas-
JMYAOT Hapy)KHOE, CpelHee M BHYTpPEHHEe
yxo Puc. 1(cnesa).

BHyTpeHHee yX0: BKIIOYACT KOCHIHbIL
u nepenonyamsie 1adupurnmsi. KoctHbli 1a0u-
PHUHT HAXOAUTCS B OOJIACTH BHCKOB H 10 CTPOE-
HUIO SIBJIIETCSI COBOKYITHOCTBIO To0cTe. Ile-
pEMoHYaThlid JIAOUPUHT COCTOMT M3 MeMOpaH
1 HaXOJUTCS BHYTPU KOCTHOTO JlabupuHTa [3].

CpenHee yxo0: COCTOUT W3 0OapabaHHOU
nonocmu, TIPUKPBITON  Oapabannoll  nepe-
NOHKOLL, TIIe PACIIOJIOKEHBI MOJIOTOYEK, HAKO-
BaJIbHSI, cTpeMeuko. Kak u y yenoBeka, oHH
(YHKUMOHHPYIOT B CIYXOBOM ammapare Kak
pelyaru, Ajs nepeadd 3BYKOB OT OapabaH-
HOU MEPENOHKHU.

HapyxHnoe yxo: ywmnas paxosuna. Ona
TaK JK€ COCTOMUT M3 MOKPBITOrO KOXKEH XpsIia.
B ommumm ot yenoseka, y cobak XopoIio pas-
BUTBHl MbIIIIBI yiied. Temmeparypa u Biax-
HOCTb BHYTPH Hapy>KHOI'O CIIyXOBOI'O IIPOXO-
na moctossHHBL. Co0aku CrOCOOHBI pa3TuvaTh
9 000 3ByKOB, pa3HBIX II0 BBICOTE, W ONTYIIATh

cuiy 3Byka ot 0,1 10 120 nernuben u ciplaTh
CpeqHel cuibl 3ByKH Ha paccTosiHMK 70 40 —
50 M (uemoBexk ke Ha pacctostaan 6 — 10 M) [3].

ITo cytn cobaumii ciryXoBO# ammapar Io-
X0 TI0 CBOEMY CTPOCHHUIO Ha 4YelIOBEUECKHUH,
HO WMMEET Ba)KHBIC OTJIMYHS, IO3BOJISIFOIINC
BOCIIPUHUMATH YJIBTPa3BYK: JJHHA CIYXOBO-
ro KaHana OoJiblIe, 4YeM y YesloBeKa; OombIuas
(ueM y uenoBeka) OapabaHHas TOJOCTh, IS
MaKCHMaJIbHOM 3amuThl OapabaHHON Tepe-
MOHKK W o0ecrnedeHns 0COOEHHOW OCTpPOTHI
ciyxa y co0ak; Ha KaueCTBO BOCHPHUSTHS 3BY-
KOB BiusieT opma U pasMep yuied KOHKpeT-
HOW TOPOJBL; Ui JIOACH YIIHBIC MBIl —
3TO PYIMMEHT, TOIZa Kak COOaKkH aKTHBHO
UX UCIIOJb3YIOT.

Cayx nTun

B omimume oT MIEKONHTAIOMINX, y TTH-
I[bl HE MMEIOT HApPYXXHBIX YIIHBIX PAKOBHUH.
[IpaBna, y nyHe# ¥ COB CyIIECTBYIOT 0COObBIE
MOKPBITHIC YHUKAJIBHOH CTPYKTYpPBI NEPhsIMU
CKIIAJIKA KOXKH, 3aMEHSIOIINE UM HapyKHYIO
VIIHYIO0 PAaKOBUHY — JIMIIEBOW TUCK, TIPH ITOM
BCE Tepbs ANCKa 001alaioT MOABHKHOCTHIO,
JUISL PETYIIMPOBaHUsl peXHUMa TpueMa 3ByKO-
BBIX CHTHAJIOB. YIIHbIE OTBEPCTHS NTHIL pac-
MOJIOKEHBI 10 OOKaM TOJIOBBL. Y HEKOTOPBIX
BHJIOB COB HMMEETCS aCCHMETPUYHOE PacIio-
JIOKEHUE CIYXOBBIX MPOXOIIOB, YTO YIydIla-
€T JIOIMPOBAaHNE BHICOKOYACTOTHBIX 3BYKOB.
B cpennem yxe nTHIl, €CTh JHIIL OTHA CITy-
xoBas koctouka. OT 6apabaHHON MEPENOHKH
OHa TepelaeT KoneOaHus 3ByKa TaK jKe 4epes
OBaJIbHOE OKHO, B YKHJIKOCTH, YTO 3aIOJHSI-
et ynmutky. Ilo cpaBHEHUIO ¢ YeIoBeUeCKUMHU
CIYXOBBIMH KOCTOYKAMH-phIYaramMi, TaKxas
«TIOpIITHEBas» Tepesadya KoJIeOaHWH y MTHIL
KaxeTca He CToib 3(PQEeKTHBHOH, HO 3TO
He npasja. X ciyX 10cTaTo4HO BBICOK, OJa-
rofaps MeIKUM MpeoOpa3oBaHUSM: HHOE OT-
HOIIIGHWE IUIOMAZel OCHOBAaHUS CTpeMedKa
n 6apabannoi nepenonku (y nrtur 30 — 40,
y venoBeka 14 — 18) , uTo mo3BoiseT pas-
JIUYaTh 3BYKH MO BBICOTE; Ooliee MIMPOKUH
CIIyXOBOU MPOXOJ, KOTOPBIM UMEET CIOMKHBII
penbed (Puc. 2). [lanee wonmebaHme KuJI-
KOCTH BHYTPEHHETO yXa BOCHPHHHMAIOTCS
1 peoOpasyIoTcs B AIEKTPUUECKIE CUTHAIIBI
YYBCTBUTEIBHBIMU BOJIOCKOBBIMHU KJIETKAMHU.
3areM 5TH CHTHAJIbl HAIpPaBJISIOTCS B MO3T
no ciayxoBomy HepBy. Kak m y mpecmbika-
IONUXCS, YIUTKA IITHII, SBISETCS KOPOTKOM
He 3aKpy4eHHOW TpyOkoil. Ho ymamTka mTuig
yCTpOo€Ha CioXHee, yeM y pentuinuid. Kier-
KH-PELENTOPbl UMEIOT Pa3IndyHOe CTPOCHUE,
4T0 OOECIeynBaeT HACTPOWKY Ha ompene-
JICHHBIN JMara30H 4acTOT, a Y KOHIA YIUTKU
pacnonaraercsi oOpa3oBaHUE, KOTOPOTO HET
Y MIIEKOTTUTAIOINX — JIareHa (MOYKET BOCTIPHU-
HAMAaTh MarHuTHOE 1oie) [3].
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Puc. 2. Cpeonee u enympennee yxo nmuywl.
1 — cnyxosotl Heps (nervusacusticus); 2 — yiumxa
(cochlea); 3 — cmpems (stapes); 4 — bapabannas
nepenounxa (membranatympani),; 5 — bapabannas
nonocms (cavitastympanica); 6 — escmaxuesa
mpy6a (tubaauditiva (Eustachii)); 7 — napyoicHuiil
CIYX0801 NPOxXoo (meatusacusticusexternus);

8 — nepeoneywnas nmepunus (pteryla auricularis
anterior); 9 — 3a0neyunas nmepunus (pteryla
auricularis posteriar); 10 — Kodichas cknaoka

onepkynvm (pica cutanea operculorum)

B OnbieHOyprckoM yHUBEPCHUTETE BBISICHH-
JIM, 9TO C BO3PACTOM HEKOTOPHIE MTHUIIBI (CHITY-
XU, CKBOPITBI) HE TEPSIOT CIIOCOOHOCTD YCIICIII-
HO pacro3HaBaTh 3ByKH auamnazona 0,5-12 kI,
TaK KaK MX BOJIOCKOBBIE KJIETKH CLIOCOOHBI BOC-
CTaHABIMBATbCA. Y JIOACH e B CTapOCTU BO-
JIOCKOBBIE KJIETKH HE O0NaJIaloT 3TOW CIIOCO0-
HOCTBIO U OTMHUPAIOT, M3-32 YEro y TOXKHITBIX
mofiel HaOmromaeTest CHIDKEHUE cmyxa [4].

JKMBOTHBIE, WMCIONB3YIONINE YIBTPA3BYK,
KaKk CHCTeMy Tuapojokanuu. Mopckue mire-
KoruTaomye (aenbQuHbl, KacaTKH, KHTbI)
CIIOCOOHBI HE TOJILKO BOCIIPHHUMATh, HO U U3~
JlaBaTh BBICOKOYACTOTHBIE 3BYKH. B 0CHOBHOM
9TO KOPOTKHE CBHCTHI, JUISIIUECS IO TIOJICEe-
KyHIBI C 9acToToi 7—15 kI'11, KOTOpBIE U CO-
CTaBISIIOT OCHOBY MX si3blKa. OcTalbHYIO
€ro 4YacThb COCTaBJSIIOT IIETYKH, KOTOpBIC
HE CIBIIITUMBI JIJISI YEIIOBEUECKOTO yXa, 9acTo-
toi1 0T 20 mo 250 k['u. OHM HEOOXOIUMBI I
KOOpAWHAIINK ACUCTBUI TPYMIBI, 0OHApYKe-
HUSI TIPENSATCTBUN C MOMOIIBIO 3HXOJOKAIIHUH,
MOKCKA MHUIIN, & UHOT/AA C LENbI0 OTTYHICHUS
(yOuiicTBa) cBOMX kepTB. Y Ienb()UHOB C CO3-
JaHWH YIBTPA3ByKOB YYacCTBYET JKHPOBOM
JOOHBINA Oyrop — OH CIYXKHUT U (DOKYCHPO-
BaHUS MyYKa H3aBaeMbIX >KUBOTHBIM YIIb-
Tpa3BykoBbix BonmH (Puc. 3). Hampasnennsrit
BIIEpE/ YABTPa3ByK OTpa)kaeTcsi OT Haxons-
IIMXCS Ha €ro MyTH MPEMATCTBUH U BO3Bpa-
maeTcs K OpraHy ciiyxa Jenb(uHa, momoras
00HAPYKUTH TPEMATCTBUS WK 100b4y. Boc-
MPHUSATHE JTUX 3BYKOB IPOMCXOAWT 3a CUET

HIDKHEH YeIIOCTH, 3aHss 4YacTh KOTOPOM CBs-
3aHa C BHYTPEHHHM YXOM, TOCJIE Yero IMoiy-
yeHHas HH(opmanys 00 OTPaKeHHOM YJIbTpa-
3ByKe TepefaeTcs B MO3T, Ui JallbHEHIIero
ananmsa [5].

Jleryure MBINIM, KaK U MOPCKHE MIIEKO-
NUTaloNIMe, MOTYT H3[aBaTh YIBTPa3BYKH,
HO TI0 Jpyromy npuHimiy. YactoTa 3TuX B3y-
koB 50 000-60 000 I'i. OHM BO3HUKAIOT 32 CYET
MIPOXOXKACHUS BO3MyXa U3 JIETKUX 4Yepe3 Top-
TaHb, HAIIOMHHAIONIYIO CTPOCHHEM CBHUCTOK,
u uepe3 Hoc. MITOroBbIe 3ByKH MMEIOT 3HAYH-
TEJIbHYI0O TPOMKOCTB: €CIIH Obl YeJIOBEK MOT
HX YJIOBHTB, TO BEPOSATHO OB, YCIBILIAN 3BYK,
CpPaBHUMBIM C pEBOM JABHrareisi camolera.
He mmoxHyT neTryune MBIIIH TIPA UCTTYCKaHUU
yABTpa3ByKa IOTOMY, YTO HWMEIOT MBIIIIIBI,
B 9TOT MOMEHT IPUKPHIBAIOIINE X YIIU: MPH
MaKCHMaJIbHOW YacTOTE CJICI0BAHUS 30HIUPY-
IOIUX UMITYJIBCOB — 250 B ceKyH/y, 3aCIOHKa
B yX€ JIETy4el MBI OTKPbIBACTCS M 3aKpbIBa-
etcst 500 pa3 B cexyHny. [lo manHBIM Hccieno-
BaHWAM WH)XKeHepHoro otaena [lommrexnude-
ckoro yHuBepcurera Buprunum (Virginia Tech)
3a OIHY JIECSATYIO CeKYH/IbI JIETy4asi MbIIIb CIIO-
COOHA «GHAYHUTEIBHO M3MEHHUTH CBOIO (OpMY
yXa TaK, 4TOObl OHO BOCIIPUHUMAJIO PA3INIHBIC
3BYKOBBIE YacTOTBI». Tak ke OBLIO yCTaHOBJIE-
HO, 4TO, YTOOBI M3MEHUTH (OPMY CBOETO yXa
U HACTPOWTHCS Ha BOCHPHUSTHE 3Xa, y TOJKO-
BOHOCOW JIETy4el MBI YXOAWUT B TPH pasza
MEHBIIE BPEMEHH, YEM YEJIOBEK TPATUT Ha OJJHO
Mopranue. JleTyune MBIIIH MOTYT HE TOJIBKO
HEBEPOATHO OBICTPO JIBUTATH YIIIAMH, HO TaKKe
U «00padaThIBaTh MEPEKPHIBAIOIINE APYT APY-
ra 3X0, MMOCTYTAIOIINE C Pa3HUIIEH BCETO JIMIIh
B 2 MWIUIMOHHBIX ceKyHAbl. OHU TaKKe MOTYT
pasnuuarh OpEeIMEThbl, HaxOISIIMECs BCEro
B 0,3 mummMerpa apyr ot apyray» (0,3Muniu-
MeTpa — IIMPUHA YeJIOBEYECKOro Boioca) [6].
B pesynbrare uzydeHust 1 0000IICHNS TaHHBIX
AHATOMHUYECKOTO CTPOCHHMS YIIIEH U HOCOTIIOTKH
JIETY4MX MbIIIeH B paboTe MpeAsioKeH HarsiI-
HBIH PUCYHOK BHYTPEHHETO CTPOCHHUS yXa JIeTy-
4ei MbIH (puc. 4).

JlokaszaHo, 94TO TP HEMPEPHIBHOM H JJTH-
TETBHOM pa3Apa)kKeHNH OpTaHa CllyXa HeM3MEH-
HBIMH BO BPEMEHH 3BYKOBBIMH KOJICOAHHSIMHU,
YeNOBEK OIyIIaeT AUCKOM(POPT U UMEET PUCK
pa3BuUTHA TNCHXMYECKUX 3abosieBanuid. [lan-
HBIH (aKT MOATBEP)KIAIOT TaK Ha3bIBacMbIC
JIIONTU-XaMMephI, KOTOPbIE H3-32 Pa3BUBIINXCS
MaTOJIOTHH, TPHOOPETAIOT CIIOCOOHOCTH BOC-
NPUHUMATh KOJEOaHUS HU3KOW YacTOTHI, BBI-
XOISIINE 32 PAMKU JMana3oHa CIIBIIIIMOCTH.
Takue M0aM MOCTOSHHO CHBILAT MYJIbCHPYIO-
MIMH 1IyM, 9TO, TI0 MX CJIOBaM, YacTO IIOXOXKE
Ha BITKY. VICX0/s1 U3 3TOTO, MOYKHO ITPEJIOII0-
KUTh aHallormuHble d(Q(QEKThl B cliydae, eclid
YeNoBeK OyJeT MOCTOSTHHO BOCIIPHHUMATH BbI-
COKYACTOTHBIC 3BYKH B HX IIEPBO3aHHOM BHJIE.
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Puc. 3. Opean cnyxa kumoobpasuvix: 1 — ocuposoii Kanan u HudxcHss wemocms — (canalisadiposus et
mandibula); 2 — axycmuueckoe okno (fenestra acustica); 3 — ovixano (spinamentum); 4 —sxo (echo);
5 — uzoasaemvle 38yKku (soni); 6 — menon (pulvinarfrontalisadiposum)

Puc. 4. Cmpoenue yxa nemyueti moruu: 1 — ywnas pakosuna (auricula); 2 — HapysicHblil CIyXo801
npoxoo (meatusacusticusexternus), 3 — kosenox (tragus); 4 — nonynynnvii oy2opox (tuberculumlunatum);
5 — bapabannas nepenonka (membranatympani); 6 — monomouex (malleus); 7 — nakosanvHsa (incus);

8 — cmpemeuxo (stapes); 9 — bapabannas nonocms (cavitastympanica); 10 — escmaxuesa mpyoa
(tubaauditiva (Eustachii)); 11 — ynumka (cochlea); 12 — cayxoeoil neps (Nervusacusticus)

Ho BO3MOXHO 111 co31aTh YCTPOUCTBO, KO-
TOPOE, OCHOBBIBASICH HAa IPHHIMIIAX JCHCTBUS
aHaTOMUYECKUX CTPYKTYp B yIIaX >KUBOTHBIX,
MOIJIO Obl yCOBEPILEHCTBOBATH CIOCOOHOCTH
CI[yXOBOTO aHaJlM3aTopa 4eJOoBeKa, MPU 3TOM
000I11 ONMCAaHHYIO BBILIE MPOOJIEMy BOCIIPHU-
SITUSL yJIbTpa3ByKa? YUeHble aKTUBHO BEAYT UC-
CJICIOBAHUSI O BO3IEHCTBUM YIBTPA3BYKOBBIX
KoJleOaHui Ha KOHKPETHBIE YUYACTKH CITYXOBOTO
armmapara. Crenuanuctel B 00nacTu (GU3UKH
B CBOMX HCCJICAOBAHUSIX Ha JIATYIIKAX, KOIIKAX
HCTIONB30BaI (POKYCHPOBAHHBIN YIBTPA3BYK,
10 THILY, KOTOPbIA CIIOCOOHBI M3[aBaTb AEIb-
GUHBI U JeTyure MBIIH, Ha BCE CTPYKTYpbI

yxa. Hanbosee nHTEpeCHBIH pe3ymnbTaT MmoKasai
YIIHOU JJAOUPHHT. [1j151 0€301MacHOCTH UCCIISIO-
BaHUU NMpUMeEHsUICS (POKYCUPOBAHHBIN YIIBTpa-
3BYK, T.K. OH UMEET MaJbli paguyc ACUCTBUS
3BYKOBOI'O Iy4Ka, YTO IO3BOJSICT YMCHBIIUTH
He)XeJaTreIbHOe JICHCTBHE Ha 30HBI BOMU3N [7].
M3yuuB pe3ynbraTbl NpEABAPUTEIBHBIX DKC-
TIEPUMEHTOB C JKUBOTHBIMH, U YOETUBIINCH
B 0€30MacCHOCTH BCEX MpOLEAyp, ObUIa 0J0-
OpeHa BO3MOKHOCTb MPOBEICHUSI MOJOOHBIX
WCCIIeIOBaHU Ha dYenoBeke. bbuia coOpaHa
YCTaHOBKa, BKIIOUAIOIIasi B ceds TeHepaTop,
CBSI3aHHBIM ¢ HUM (DOKYCHpPOBAHHBIH H3ITyda-
Tellb, TIOMEILEHHBIM B 3BYKONpPO3payHbIi Me-
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1LIOK, 3aIIOJTHEHHBIN JUCTUILTMPOBAHHON BOJOM.
HcnpiTyeMblil BO BpeMsi OIBITOB PacIioiaraics
B TOPU30HTATILHOM ITOJIOKEHUH, 2 CBEPXY Ha €T0
YXO YCTaHaBJIMBAJICS JaHHBIA MEIIOYEK C M3ITy-
yareneM. YJIBTPa3ByK (POKyCHPOBAIM HA MECTO
MIPOEIMPOBAHMS YITHOTO JTAOWPHUHTA, BKIIOYA-
JM yCTaHOBKY. [ eHeparop paboran B Tpex pe-
KUMaX: aMIUTUTYTHO-UMITYJIbCHOW MOZYJISIIIHY,
AMIYIECHOM, aMIUTATYTHO-MOYJIMPOBAHHBIX
Kojie0aHnii. BO3HWKHOBEHHE CITYXOBBIX OIILY-
EHUH He HAOIIOMANIOCh TPH BO3ACUCTBUH
Ha JAOMPHHT HENpPEephIBHBIM (OKYCHPOBaH-
HBIM ynbTpa3BykoM. OJHaKO MPU MOAEIUPOBa-
HUW YIBTPa3ByKa 0 aMIUTUTY/E KOJICOaHUSIMU
CIOKHOU (hopMbl (cUrHaN ¢ MuKpodoHa), 00-
CJIelyeMble TOYHO OTIPE/eNIsuI TiepelaBaeMyro
CITyXOBYI0 HH(OpMAITHIO (pedb, MY3bIKY) U MOT-
JIM OIIEHHUTH aKyCTHUECKOE KaU4eCTBO KaK BEChMa
BbICOKOE€. Tak 1Mo OKOHYAHWHU SKCIIEPUMEHTA,B
uTore ObUT MPEATIOKEH YIBTPa3BYKOBOM CIOCO0
BBEJICHUSI CITyXOBOW HH(OPMAITUH, MTO3BOJIHB-
muid OBl JOCTABIATH €€ B 00XO[ MPUBBIYHOMY
CITyXoBOMY Xomy [8].

OreHKBas UTOT DKCIIEPHUMEHTA, MOYKHO CKa-
3aTh, YTO B TPEIOKEHHOM METOAE OCTACTCs
MHOJKECTBO HEPELIEHHBIX BOIPOCOB: TPOMO3/I-
KOCTh YCTaHOBKH, HE JI0 KOHIa U3y4YEeHHBIE T10-
00vHBIC I(PPEKTH UIUTEITHHOTO BO3IEHCTBHS
Ha OpraH CiIyXa, OCHOBHBIM M3 KOTOPBIX SIBIIA-
eTcsl HarpeBaHWe ONM3JNEeKAIMX TKaHeW, Ha-
XOISIIMXCS B HEMOCPEICTBEHHON OIM30CTH
OT TOJIOBHOTO Mo3ra. Pu3HyecKue Mpouecchl,
0OyCIIOBJICHHBIC BO3JCHCTBHEM  YIBTPa3ByKa
Ha OMOJIOTHYIECKUE OOBEKTHI, BEI3BIBAIOT Y eK-
ThI: MUKPOBHOpAIMiA HA KJICTOYHOM U CYOKJIe-
TOYHOM YPOBHE; pa3pylIeHHEe OHMOMaKpoMoJie-
KyJ1, KJIETOK U MUKPOOPTaHU3MOB; TIEPECTPONKY
U MOBPEXJICHUE OMOJIOTMUECKUX MeMOpaH, n3-
MEHEeHHe TPOHUIIAEMOCTH MEMOpaH; TEIIOBOE
neiicrue. IlpenmyiiecTBoM ycTponcTBa SIBIISI-
eTCsI BOBMOXKHOCTH Tlepe/iaBaTh WH(OPMAIIHIO
0 3BYKE HAIpSMYIO PEIenTopaM Cliyxa, MUHYS
HapyxHoe yxo0. OmHaKo cama BOZMOKHOCTb pe-
LICHUST TIPOOJIEM yTparhl CIIyXa, HECOMHEHHO,
JleNaeT TMepCIeKTHBHBIMU JTAbHEHIINe uccie-
JIOBaHUS B JTAaHHOM 00acTH.

Pe3y.]I]>TaTI>I HCCJIeA0OBAHUA
U UX 00Cy:KIeHHne

IIpoBeneHHBII aHAJIW3  AHATOMMYECKO-
TO CTPOCHMS yXa YeJOoBeKa U KUBOTHOTO (Co-
0aKM) BBISIBHJI CXOXKECTb, HO YNBTPa3BYK K-
BOTHBIC CIIBIILIAT W3-32 PA3IUUMIl: KapMallek
Ha/l BHEIIHUM CIyXOBBIM IPOXOIOM, pa3sMep
1 PACIOJIOKEHUE HAPY)KHOI'O CIyXOBOI'O IIPO-
x0z1a, pa3Mep OapaOaHHOMN INMEPEIOHKH, HaJH-
yre 0apaOaHHOTO MY3BIPs, PYAUMEHTAPHOCTb
BHCOYHO-TEMEHHON MBIIIIBI, OONbIIMK pa3-
Mep YJIUTKH. Y OTHL, U3-32 OTCYTCTBHUSI Ha-
PYKHOH YIIHOM pakOBUHBI, CIyXOBOU MPOXOJ
mupe, UMeeT OONBIIONH 00beM W CIIOKHBIN

penbed, OapabaHHas HepernoHKa OOIIMpHEE,
Hasmuue yareHsl. OTHOLICHHE TuTomaaei Oa-
pabaHHOH NEperoHKH U OCHOBAHUS CTpEeMed-
Ka IO3BOJISICT YCHIIMBATh 3BYKOBOE JaBJICHHE,
CIOCOOCTBYET pPa3IMYCHUIO 3BYKOB TI0 BBICO-
Te, MPUCYTCTBYET aCCUMETPHUSI PACTIONIOKECHUS
CIIyXOBBIX TPOXOJI0B ISl YJTYYLICHUS JIOIMPO-
BaHMS BBICOKOYACTOTHBIX 3BYKOB. Y NTHIL IPH
CTapeHHH CTEPEOLMINN BHYTPEHHETO yXa MO-
T'YT BOCCTaHABIIUBATHCS, B OTIIMYHE OT JIIOZICH.
PaccMoTpeHo o611iee cX0ICTBO Y dKHBOTHBIX
UCTIONB3YOIHX YABTPA3BYK B CHCTEME H THIPO-
9XOJIOKAIIMK B OTJIMYME OT YeJOBEKa W IITHII.
Opran cinyxa umeer 0osee CIOXHOE CTPOCHHE.
CocToNT W3: UCTOYHHKA — YKUPOBOW JIOOHBII
Oyrop (knTo0oOpa3HbIe) WM TOPTaHb — HOC (J1e-
TY4He MBIIIN), IPHEMHUKA YJIBTPa3ByKa — HUX-
HSISL YeJIOCTh, 3aJ(HsISI 4acTh KOTOPOH CBs3aHa
C BHYTPEHHHM yXOM. Pe3ynbrarsl SKCriepuMeH-
Ta MO0 CTUMY/IILUM OpraHa CiiyXa ¢ HOMOILBIO
(OKyCHPOBaHHOTO YIBTpa3ByKa JIOKa3ajid BO3-
MOKHOCTb CO3IaHHMS NPUOOpPa, MO3BOJISIOIIETO
nepeaBarh JaHHBIM CIIOCOOOM CIIYXOBYIO HH-
dopmanuro. OHAKO METOJ UMEET MHOKECTBO
HEJIOCTATKOB U HYXJIaeTCsl B TOpabOTKe.
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GAKTOPBI, BJNUAIOIIUE HA COCTOAHUE KOJIOAE3HBIX BO/I
MAB3OJIESA X.A. ICABU

'Aybakupos H.II., *CaunoBa I'.A., 'Anap6exona I. /1., 'BaiixamypoBa M.O.

! Kasaxcruti Hayuonanvnolii Aepapnuiil ynusepcumem, Anvamol, e-mail: aubakirov.nurimzhan@yandex.ru;

HUH «Dxonocusy npu MedxncoynapooHom Kazaxcko-mypeykom yHugepcumene
umenu Xooowcu Axmeda Hcasu, Typkecman

B pabote npeicTaBieHbl BIMSHUS MOA3EMHBIX BOJ Ha cocTosiHMe MaB3oines X.A. Slcasu. IIpeacrapnenst me-
CSTYHBIC M3MEHEHHS KOJTMYECTBA OCATKOB M COCTAB KOJIOJAC3HOM BOJBI apXUTEKTYPHOTO KoMIIIekca. Paccunrana Be-
JIMYMHA CyMMapHOro ucnapenus. Kax mokasanu pesynbTaThl pacueToB BEIMYMHA CyMMApHOIO MCMApeHHs 3a rojl
cocrapseT 1413 MM, IprYeM Ha BEreTallOHHBINA TEPHOJ (anpesb-CeHTIOph) mpuxoauTcst 6onee 82 % Beeld CyMMBI.
Vicnapenne Bop! B 4-5 pa3 MpEBBINIACT KOJIMYECTBO BBITAJAIONINX OCaKoB. Kak mokasamy pesynsTaTsl mpeisa-
PHUTEIBHOTO BH3yaIbHOTO HAOIIONCHUS MyTeM 00be31a Oan3iekKaliei K necieryeMoMy OObeKTY CeUTEOHBIX 30H
1 9KCTIEPUMEHTAIBHOTO MCCIIEOBAHNS TEPPUTOPHI M OOBEKTOB, NMPUMBIKAIOIIMX K apXUTEKTYPHOMY KOMILIEKCY
MaB3ones SlcaBy, B HACTOAIIEE BPEMs CIIOKMIIACH YKOIOTHIECKH KPU3HUCHAS CHTYallUs 1O OTHOIICHHUIO K JAHHOMY
MaMATHUKY. DTO CBA3aHO C MPEBPAIICHUEM OXPaHAEMON TEPPUTOPUN BOKPYT MaB30Jies B MOJIUIOH TBEPBIX OBITO-
BBIX M PA3JIMYHBIX MPOMW3BOJCTBEHHBIX OTXOJIOB, HE CUMTAs APYTUE ITyTH 3arps3HeHHs. JlaHHOE 00CTOATENBCTBO
YKa3bIBaeT Ha HEOOXOMMMOCTh NPUHATHS KapPAWHATBGHEIX MEp TI0 0370POBICHAIO YKOIOTHYECKOH 00CcTaHOBKH. 3a-
COJIGHHE MOJI3EMHBIX BOJI MOKET OKa3aTh CylIECTBEHHOE HEraTHBHOE BIMAHKME HA COCTOsAHKE MamMATHUKA. Brara, co-
JieprKalas CojM, BCIEACTBUE KAHJIISAPHOIO MOMHATHS ¥ HCIAPEHHUs] HACBIIIAET TIOPbI CTPOUTENBHBIX MaTepHaoB,
KPUCTAJIN3Y$ACh Pa3pyIIaeT CTPYKTYpy, T.€. IPOUCXOIUT ACCTPYKIHA (yHIaMEHTOB, a 3TO MPHUBEAET K IOCTENCH-
HOH ycajKe, 1e(OpMHUPYsI CTCHBI.

KutroueBble ci10Ba: ceJIMTEOHBIX 30H, KOJI0/1e3HOM BO/1a, rPyHTOBas BO/Aa, 3ac0JIEHHBIH BOJIa

FACTORS INFLUENCING THE STATE OF WELLWATER
OF THE MAUSOLEUM H.A. YASAVI

'Aubakirov N.P., 2Sainova G.A., 'Anarbekova G.D., 'Baikhamurova M.O.
'Kazakh National Agrarian University, Almaty, e-mail: aubakirov.nurimzhan@yandex.ru;
’Scientific Research Institute of «Ecology» at Khoja Akhmet Yassawi International
Kazakh-Turkish University, Turkistan

The paper presents the influence of groundwater on the condition of the mausoleum of H.A. Yasavi. Monthly
changes in the amount of precipitation and the composition of well water of the architectural complex are presented.
The total evaporation value is calculated. As the calculation results showed, the total evaporation for the year is
1413 mm, and more than 82 % of the total amount falls on the growing season (April-September). Water evapora-
tion is 4-5 times higher than the amount of precipitation. As shown by the results of preliminary visual observation
by detouring the residential areas adjacent to the object under study and experimental research of the territory and
objects adjacent to the architectural complex of the Yasavi Mausoleum, an ecologically crisis situation has developed
in relation to this monument. This is due to the transformation of the protected area around the mausoleum into a
landfill for solid household and various industrial wastes, not counting other pollution routes. This circumstance
indicates the need for drastic measures to improve the environmental situation. salinization of groundwater can have
a significant negative impact on the condition of the monument. Moisture containing salts, due to capillary uplift and
evaporation, saturates the pores of building materials, crystallizing destroys the structure, i.e. the destruction of the
foundations occurs, and this will lead to a gradual shrinkage, deforming the walls.

Keywords: residential areas, well water, groundwater, saline water

Turkestan region, according to the defini-
tion of the «National Report on the Conser-
vation and Balanced Use of Biological Di-
versity», is included in the second group of
regions of Kazakhstan on environmental risk.
In addition, Turkestan belongs to the Aral Sea
region, where according to the document of
the National Action Program to Combat De-
sertification of the Republic of Kazakhstan, it
is forecasted that in the Aral Sea region, under
the influence of the Aral Sea and the influence
of'local environmental problems, there will be
a further expansion of the ranges of saliniza-
tion, waterlogging, desertification, depletion
and pollution of water bodies, degradation of
flora and fauna [1]. This territory is part of

the piedmont desert-steppe zone, belongs to
the dry subtropics due to a sharp lack of pre-
cipitation and an abundance of solar radiation
and heat.

The aim of this work is to study the
well waters of the mausoleum of H.A. Yasavi
and to assess the impact of groundwater on
its architecture.

Materials and methods

The object is the well waters of the mauso-
leum of H.A. Yasavi. The total hardness, con-
tent of calcium, magnesium, bicarbonate, sul-
fate [2-4], and chloride ions was determined by
titrimetric method according to the correspond-
ing GOST standards [5-6]. The active reaction
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of water, characterized by the pH value, was
determined by the potentiometric method. The
concentration of trace elements (fluoride ions)
was determined using standard methods [7-
8]. Organoleptic parameters were determined
by the method according to the corresponding
state Standards [9].

The content of safety indicators (mass con-
centration of nitrate ions) was determined by
the spectrophotometric method according to
the corresponding GOST standards [10].

Results and discussion

Due to the fact that the average annual
precipitation does not exceed 250 mm even in
favorable years, in some years the amount of
precipitation decreases to 90-150 mm. Most
rainfall occurs in the winter and spring months.
In summer, there is practically no rain and
therefore high air temperature and the absence
of precipitation in the summer months cause a
large moisture deficit (Fig. 1).

According to Kazhydromet, the amount of
precipitation in 2018 for Turkestan is 554.2 mm
(the amount of precipitation during the winter
is 76.2 mm), the amount of ions in the pre-
cipitation is 21.32 mg/ 1: sulfate ions — 6.04,
chlorides — 2.03, nitrates — 0.51, bicarbonates —
6.54, ammonium — 0.56, sodium — 0.35, po-
tassium — 0.38, magnesium — 0.80, calcium —
4.09 mg/ 1, The precipitation pH is 6.92. The
amount of moisture in the soil profile depends
on the amount of evaporation. In soil forma-
tion, moisture plays a huge role, since all phys-
icochemical, mechanical, biological, and other
processes are associated with soil moisture.

The value of evaporation using the infor-
mation from the weather station of the Institute
«Ecology» in International Kazakh-Turkish

University named after H.A. Yasawi are de-
fined by the formula:

E, - 0,15 nc D (1 + 0,850

where E_— monthly rate of evaporation, mm;
n — number of days in a month;

C — a parameter depending on the average ra-
tios between the temperature of water and air,
taken equal to 1,4;

D — moisture deficit;

o — wind speed at altitude 100 cm, m /s.

As the calculation results showed, the total
evaporation for the year is 1413 mm, and more
than 82 % of the total amount falls on the growing
season (April-September). Water evaporation is
4-5 times higher than the amount of precipitation.

Scientific research conducted in the area
of the mausoleum. H.A. Yasavi, indicate the
need to combine the ecological, geochemical
and biological characteristics in the spatial and
temporal consideration of the elements of the
ecological chain: the source of pollution — the
surface atmosphere — precipitation — soil cover —
plants — water bodies for organizing and adjust-
ing measures to reduce environmental pressure
and environmentally dependent pathologies.

As shown by the results of preliminary visu-
al observation by detouring the residential areas
adjacent to the object under study and experi-
mental research of the territory and objects ad-
jacent to the architectural complex of the Yasavi
Mausoleum, an ecologically crisis situation has
developed in relation to this monument. This is
due to the transformation of the protected area
around the mausoleum into a landfill for solid
household and various industrial wastes, not
counting other pollution routes. This circum-
stance indicates the need for drastic measures to
improve the environmental situation.
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Fig. 1. The monthly changes in rainfall (mm)
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In aggregate, various nature factors in-
fluence the studied object. The main sources
of environmental pollution are combined in
two groups:

—natural processes that determine the
background content of pollutants in the com-
ponents of the biosphere (in soil, water, atmos-
pheric air, etc.);

— anthropogenic sources, including a net-
work of intensively constructed facilities, trans-
port accumulations, emissions from numerous

boilers of private houses that use solid fuels,
parking lots and municipal landfills stretching
out over large areas, imperfect sewage systems,
many years of unplanned discharge of both solid
and liquid agricultural and other waste.

During the expeditionary trips from Janu-
ary 10, 2018 to August 18, 2019, the collection
of field material was carried out on the terri-
tory of the mausoleum and adjacent territories.
Work was carried out to control water bodies,
that is, groundwater and groundwater (wells).

3000

Oinner well @outer well

2500

2000

1500

1000

500

2009 2010
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Fig. 2. The results of the analysis of water from the inner and outer wells of the mausoleum

Table 1
Composition of well water of the architectural complex of H.A. Yasavi
(inside the mausoleum, depth — 3-5 m)
Ne Name of analyzes Content of Method sensitivity | MAC in drinking
components in water water

1 | Color, in degrees 2,314 - no more 30
2 | Turbidity, NTU/dm? 5,554 - 2,6-3,5

3 | Smell, taste, in points 0 - no more 2-3
4 |pH 8,586 0,2 6,5-9,0

5 | Dry residue, mg/dm? 1221,0 1,0 1000-1500
6 | Permanganate oxidizability, mg-O/dm’ 3,64 0,01 4,0

7 | Total hardness, mol / m? 9,4 0,05 7,0

8 | Carbonates, mg/dm? n/d 0,1 6,5

9 | Hydrocarbonate, mg - eq /dm’ 0,56 0,1 6,5

10 | Calcium, mg/dm’ 165,5 0.4 180,0

11 | Ammonium ions and ammonia, mg/dm’ 0,271 0,05 2,0

12 | Nitrite, mg/dm® 0,033 0,01 3,0

13 | Nitrates, mg/dm® 5,56 0,1 45,0

14 | Iron, mg/dm’ 0,42 0,01 0,3

15 | Fluoride, mg/dm’ 0,37 0,02 12

16 | Chlorides, mg/dm? 64,4 1,0 350,0

17 | Sulphates, mg/dm? 505,0 1,0 500,0

18 | Manganese, mg/dm? 0,019 0,01 0,1
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Table 2
The results of the analysis of well water of the architectural complex
(in the courtyard of the mausoleum, depth — 7-10 m)
Ne Name of analyzes Content of components in water | Method sensitivity| MAC
1 |Color, in degrees 3,680 - <30
2 | Turbidity, NTU/dm? 17,65 - 2,6-3,5
3 |Smell in points 1 - <23
4 |pH 7,724 02 6,5-9,0
5 |Dry residue, mg/dm? 2980,0 1,0 1000-1500
6 | Permanganate oxidizability, mg-O/dm’ 2,74 0,01 4,0
7 |Total hardness, mol / m® 26,9 0,05 7,0
8 |Carbonates, mg/dm’? n/d 0,1 6,5
9 |Hydrocarbonate, mg - eq /dm? 1,35 0,1 6,5
10 | Ammonium ions and ammonia, mg/dm’ 0,924 0,05 2,0
11 |Nitrite, mg/dm’ 2,092 0,01 3,0
12 |Nitrates, mg/dm’ 29,3 0,1 45,0
13 |Iron, mg/dm’ 1,32 0,01 03
14 |Fluoride, mg/dm? 0,98 0,02 1,2
15 |Sulphates, mg/dm’ 1360,0 1,0 500,0
The destruction of the materials of the Conclusions

monument is inevitable, but its speed can in-
crease many times due to the increased aggres-
sive action of saline groundwater. With this in
mind, we conducted studies to determine the
composition of well water inside and in the
courtyard of the mausoleum. The results are
presented in tables 1-2 and in fig. 2 and com-
pared with the data obtained in the analysis of
these waters of the Research Institute «Ecol-
ogy» from 2009 to 2019.

As can be seen from Fig. 2, the salinity of
water in wells in 2019 compared with 2009-
2016. increased approximately on average
1.5 times inside the mausoleum and more than
2.3 times in well water located in the courtyard
of the mausoleum.

The observed salinization of groundwater
can have a significant negative impact on the
condition of the monument. Moisture contain-
ing salts, due to capillary uplift and evapora-
tion, saturates the pores of building materials,
crystallizing destroys the structure, i.e. the de-
struction of the foundations occurs, and this
will lead to a gradual shrinkage, deforming the
walls. This factor is subject to further study to
take specific measures to increase the durabil-
ity of building materials of the mausoleum. In
addition to the influence of groundwater on the
state of the mausoleum, a significant contribu-
tion is made by emissions from various anthro-
pogenic objects.

They contribute to the rapid pollution of the
facades and, in combination with atmospheric
precipitation, form a chemically aggressive en-
vironment that causes the destruction of facade
materials (brickwork, plaster, stucco, paint lay-
ers, etc.). An environmentally aggressive envi-
ronment accelerates the natural destruction of
monuments due to aging processes.

Thus, any environmental damage — first of
all, caused by pollution to architectural monu-
ments and other categories of cultural heritage,
should be recorded and, upon the fact of dam-
age, measures should be taken to preserve the
mausoleum H.A. Yasavi.
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AKTYAJIBHOCTb U3YUYEHUSA DTUOITATOI'EHE3A
METABO/IMYECKOI'O CUHIPOMA

Amanmyxamenos J.A., Jlymuk M.B., MakeeBa A.B.
@I'EOY BO «Bopouesicckuu eocydapcmeeHHblll Meouyunckull yrusepcumem umenu H.H. Bypoenkoy,
Boponeoic, e-mail: didar_han_99@mail.ru

Merabonuyeckuii cuaapoM (MC) — coueTaHne MaTOreHETHYECKH CBSI3aHHBIX MEXKIY COO0M METa0OIMYeCcKHX,
TeMOAMHAMHYECKUX M TOPMOHAIIBHBIX HApyIICHUH, YCKOPSIOIIMX PAa3BHTHE M IPOrPECCHPOBAHUE aTePOCKIEpPO3a,
CEepACYHO-COCY/IMCTHIX 3a00/ICBaHMI N caxapHOTo AnabeTa 2-ro Tuma. [ Mo uHaMus, HOBBILICHHBIH AlIETHT, YacTbIC
NIePEKyCHI, TOJIOBHBIE OOJIM, CTPECCHL, BBICOKast YTOMIIIEMOCTb Ha y4e0e 1 paboTe SBISIOTCS IPOBOLUPYIOIIMH (ak-
TOpaMH Pa3BHTHS METabOIMYIECKOro CHHAPoMa. J[0ka3aHO, 4TO METabOIMYeCKUH CHHIPOM BCTPEYACTCs MpaKTHYe-
CKH y KaXJI0T0 BTOPOro OOJIBHOTO oxupeHneM. Kpome Toro, y moneid ¢ MeTaboInuecKuM CHHIPOMOM CYILICCTBEHHO
BBIIIE PUCK Pa3BUTHS CaxapHOTro auabera 2 Tuma. B cTpanax roxHOU A3un MeTabOIMYSCKUH CHHAPOM BCTPEaeTCst
B 2,5 pa3a uamie, yem B EBpore. J{yisi BbIABICHUS pUCKa pa3BUTUS METAOOIMYECKOTO CHHIPOMA M M3JIMIIHEH Mac-
ChI TeJIa OBbUT MCIIOIB30BAH METOJ| aHKeTHpoBaHus. [Toka3ano, 4to 36 % ONMPOLICHHBIX COOTBETCTBOBAIN KPHTEPHAM
muarsoctuku MC, npeuioxkeHHo# MeskxyHaponHoit Acconnarmeii /[nadera. YCTaHOBIGHO, UTO y KXKIOTO TPETHETO
CTy[EHTa U3 TPYHIBl PUCKA PA3BUTUS METAOONHYECKOrO CHHAPOMA, MMEIOTCS POICTBEHHHUKH C HAaJIUUHEM Ceped-
HO-COCYIHCThIX 3aboseBaHmif. KaxIp1il BTOpoii CTyleHT OTMeTHII y ce0st POCT SMOIMOHAIFHO-CTECCOBBIX HATPY30K
M OTCYTCTBHE IIPUBEPKCHHOCTH K 310pOBOMY 00pa3y sKH3HHU. Pe3ynbraTsl GHOMMIIETaHCOMETPHH [OKA3a I HaJTHIHe
OXKUPEHHUS TIEPBOH CTENEHH HIIU H30BITOYHYIO MacCy Tela y CTyAEHTOB U3 IPyMIIbl pucka pa3utus MC.

KuioueBble ci10Ba: MeTadoImuecKuit CHHAPOM, HHCYJIMHOPE3UCTEHTHOCTD, 36}10MPlHaJ'lLHO-Bl/lCl.lepa.]'lbﬂoe OKHMpeHue,
THNEPUHCYJIUHEMUSA, CaXaprlﬁ nuader 2 THIIA, THNIEPIUITUACMHA, THNEPTPUTTIMIECPUAECMHS,
HapyueHue TOJIEPAHTHOCTH K IVIIOK03€e

ACTUALITY OF METABOLIC SYNDROME ETIOPATHOGENESIS

Amanmukhamedov D.A., Lushchik M.V., Makeeva A.V.
Voronezh State Medical University named after N.N. Burdenko, Voronezh, e-mail: didar_han_99@mail.ru

Metabolic syndrome (MS) is a combination of pathogenetically related metabolic, hemodynamic and hormonal
disorders that accelerate the development and progression of atherosclerosis, cardiovascular disease and type
2 diabetes. Hypodynamia, increased appetite, frequent snacking, headaches, stress, high fatigue at school and work
are provoking factors in the development of the metabolic syndrome. It is proved that metabolic syndrome occurs in
almost every second patient with obesity. In addition, people with metabolic syndrome have a significantly higher
risk of developing type 2 diabetes. In countries of South Asia, metabolic syndrome occurs 2.5 times more often
than in Europe. A survey method was used to identify the risk of developing metabolic syndrome and overweight. It
was shown that 36 % of respondents met the criteria for the diagnosis of MS proposed by the International Diabetes
Association. It was found that every third student at risk of developing metabolic syndrome has relatives with the
presence of cardiovascular diseases. Every second student noted an increase in emotional stress stress and a lack of
commitment to a healthy lifestyle. The results of bioimpedansometry showed the presence of first degree obesity or
overweight in students at risk of developing MS.

Keywords: metabolic syndrome, insulin resistance, abdominal-visceral obesity, hyperinsulinemia, type 2 diabetes,
hyperlipidemia, hypertriglyceridemia, impaired glucose tolerance

The problem of obesity in combination
with various metabolic disorders and / or dis-
eases is the focus of modern medical research.
In recent years, the metabolic syndrome, char-
acterized by the presence of tissue insulin re-
sistance, hyperinsulinemia, impaired glucose
tolerance, primary arterial hypertension, dys-
lipidemia, and also abdominal obesity and
hyperuricemia, has been of great interest to
researchers. In recent years, many researchers
have proposed expanding the scope of MS, in-
cluding as components of steatosis of the liver
and obstructive sleep apnea syndrome [1].

According to World health organization,
about 30% of the world’s inhabitants (16.8 %
of women, 14.9 % of men) are overweight. The
prevalence of MS in the general population
is high, it ranges from 14-24% and increases
with age. So, among people aged 20-29 years,
MS can be diagnosed in 6.7 % of residents; 60—

69 years old — in 43.5%, 70 years and older —
in 42%. The number of obese people is pro-
gressively increasing every 10 years by 10 %.
Over the past 10 years, the frequency of obe-
sity has increased everywhere by an average of
75%, and an increase in the number of obese
people is projected in all regions of the world.
It is believed that by 2025, 40% of men and
50% of women will suffer from obesity [1].
People with obesity are 50% more likely to
develop hypertension than people with normal
body weight. According to the results of the
Framingham study, for every extra 4.5 kg of
weight, systolic blood pressure rises by 4.4 mm
Hg in men and 4.2 mmHg among women. Iso-
lation of MS into a separate nosological unit is
of great clinical importance, since, on the one
hand, this condition is reversible, because with
appropriate treatment, it is possible to achieve
the disappearance or decrease in the severity of
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its main manifestations, and on the other hand,
it precedes the occurrence of cardiovascular
diseases, type 2 diabetes mellitus and athero-
sclerosis. [2, p. 11]. Today, cardiovascular dis-
case (CVM) is the leading cause of death in the
world and accounts for 30 % of total mortality,
or 17.5 million deaths per year. CVM mortal-
ity rates are steadily increasing year by year
throughout the world. In Russia, CVM mortali-
ty is 903 cases per 100 thousand people. One of
the serious risk factors for CVM is overweight,
visceral obesity, which leads to the formation
of metabolic syndrome [3].

In promising domestic and foreign studies,
it was shown that the risk of developing type
2 diabetes in patients with MS is 5-9 times
higher than the risk of stroke and coronary
heart disease (CHD) and 3 times higher com-
pared to patients without MS [4, p.64; 5, p.
2490; 6, p. 1254]. The presence of abdominal
obesity in the patient and two additional crite-
ria is the basis for the diagnosis of his meta-
bolic syndrome [7, p. 48; 8, p. 1439].

As the number of overweight people, car-
diovascular diseases, type 2 diabetes mellitus
is growing every year, the relevance of study-
ing the etiopathogenesis of the metabolic syn-
drome is not in doubt.

Aim of the research: to identify risk fac-
tors for the development of metabolic syn-
drome in medical students.

Material and research methods

1. Questioning. We have compiled a ques-
tionnaire to identify individuals with over-
weight and risks of developing metabolic
syndrome. As the objects of research were
60 students of the 3rd year of VSMU named af-
ter N.N.Burdenko at the age of 20 to 25 years.

2. A study was conducted of students at risk
of developing MS by measuring the complex
resistance of biological tissues (body composi-
tion analyzer) of a person when a weak alter-

nating electric current (bioimpedanceometer)
passed through the body on the Medscanner
Wellness hardware-software complex.

All the data obtained were subjected to
mathematical and statistical analysis using a
professional computer with the calculation
of average values of samples and correla-
tion coefficients.

Research results and discussion

In 2009, the All-Russian Scientific Society
of Cardiology proposed criteria for the diag-
nosis of metabolic syndrome. The main diag-
nostic criterion is the central (visceral or ab-
dominal) type of obesity, which is estimated at
a waist volume of more than 80 ¢cm in women,
more than 94 cm in men.

Additional criteria include the presence of:
arterial hypertension (BP> 130/95 mm Hg);
increased triglycerides (TG) (> 1.7 mmol/ 1);
a decrease in HDL (<1.0 mmol/ I in men and
<1.2 mmol/ 1 in women); — increasing LDL
(> 3.0 mmol / I); — fasting hyperglycemia (fasting
plasma glucose of 6.1 mmol /I or more); impaired
glucose tolerance (plasma glucose after exercise
is greater than the limits of 7.8-11.1 mmol / 1).

According to the results of the survey, it
was revealed that 16 students (26.6 %) met the
criteria for the diagnosis of MS (Fig. 1).

These students were divided into 2 groups.
The Ist group included 6 students (37.5 %),
in whose heredity there are cardiovascular
diseases. It is noted that these students do
not play sports, and lead mainly a sedentary
lifestyle (more than 5 hours). They have an
irregular meal (1-2 times a day) and periodic
use of alcoholic beverages. Group 2 consisted
of 10 students (62.5%), who, in addition to
the weight component of the metabolic syn-
drome, noted malnutrition (at home more
than 3 times and frequent snacking outside
the home), as well as a relentless increase in
emotional stress.

The number of students surveyed, in%

80 73,4

70
60
50
40
30 26,6
20
10
0

Do not meet

Meet MS criteria

Fig. 1. The results of the survey among medical students
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To date, it has been proven that alcohol
consumption, lack of exercise, poor nutrition,
as well as the relentless growth of emotional
stress stresses — all this contributes significant-
ly to the development of obesity, hypertension,
increased blood sugar and cholesterol, which
significantly increase the risk of developing
cardio -vascular pathology, type 2 diabetes and
a number of other diseases.

In 16 students selected by preliminary
questioning, a body mass index (BMI) was
calculated by the ratio of body weight and
height. It should be noted that this indicator is
widely used for diagnostic purposes to assess
the degree of obesity or malnutrition. BMI is
directly affected by the type of figure and bone
thickness. When examining students for the
percentage of body fat, it was found that this
indicator is higher than 40 %, with a norm of
21.0 — 32.9%, while the content of visceral fat
was 7%, which corresponds to the norm (1-9).

A survey using the Medscanner Wellness
hardware-software complex showed that the
Ist group of students with burdened heredity
had obesity of the 1st degree. These students

have an average body mass index of 32 (norm
18-25), the proportion of fat mass is on aver-
age 11 kg higher than normal, and extracel-
lular fluid and muscle mass are 4 kg higher
than normal. When analyzing the risks of de-
veloping diseases, it was revealed that these
students in the first place have a risk of de-
veloping diseases from the reproductive and
digestive systems, in second place from the
respiratory and cardiovascular systems, and
in third place from the central nervous and
immune systems (Fig. 2).

It was found that in the 2nd group of stu-
dents without burdened heredity, there is a
slight increase in weight. They have an average
body mass index of 27 (norm 18-25), fat mass
and extracellular fluid on average increased by
2 kg, and skeletal muscle mass by 3 kg. A de-
crease in their fat mass and extracellular fluid
is observed due to the fact that they regularly
engage in sports and lead an active lifestyle.
When analyzing the risks of developing dis-
eases, it was revealed that students of the 2nd
group are prone to diseases of the lymphatic
and reproductive systems (Fig. 3).

Immune system I 52

CNS

Cardiovascular
Respiratory
Digestive system
Reproductive sysytem

0

I 54
I 55
I 55
I 64
I 66

20 40 60 80

Fig. 2. Analysis of the risks of developing diseases of the first group, in %

Immune system I 3]

CNS s 33
Digestive system III—————_ 35
Cardiovascular I 37
Lymphatic system I 37

Reproductive system I 39

0 20 40 60 80

Fig. 3. Risk analysis of the development of diseases of the second group, in%
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Amuonlkec&vedammandmpoﬂsaremta basis for making a clinical diagnosis.In case of persistent violations,
you should consult your doctor for a detailed medical examination.

Bioimpedance Measurement Table

l 50000 'y
Hand on the right - Foot on the right R 340 Xc 49
Hand on the left - Foot on the left R 341 Xc 51
Parameter Value ‘ Norm
Height (cm) 186
 Weight (kg) 116
Waist circumference (cm) 105
Hips circumference (cm) 115
Body mass index (kg/m2) @335 18.5 - 25.0
BMI classification Obesity degree
Waist / hip ratio 0.91 0.70 - 0.95
' Phase angle (degrees) 8.43 6.83-9.17
Fat mass (kg) @328 11.2-19.6
The proportion of fat mass(%) ®283 9.6 - 16.9
Lean mass(kg) 83.2 67.7 - 87.7
Cell mass (kg) 47.3 439-67.1
The proportion of the cell mass (%) ®56.9 50.0 - 56.0
Musculoskeletal mass(kg) ®48.1 38.6 - 45.6
The share of skeletal muscle mass ®57.8 46.4 - 54.8
(%)
Total liquid (kg) ®64.6 57.4 - 64.3
Extracellular fluid (kg) ®315 17.4 - 26.7
Intracellular fluid (kg) 3341 30.8 - 46.9
The main exchange (kcal/day) 2595
Body weight distribution Fluid distribution

27.2%

240, 597

m Fat mass

m Cell mass

m Extracellular fluid
= Other mass

51.2%0

= Extracellular fluid
= Intracellular fluid

Fig. 4. Diagnostic parameters measured on Medical Scanner Wellness

We suggest that an increase in extracel-
lular fluid may be associated with malnutri-
tion in students. The results of the survey
showed that most students at risk abuse fast
food, and as snacks use foods rich in sodium
salts (chips, crackers). Probably with the use
of salty foods, the osmolarity of the intercel-
lular fluid increases, leading to a change in
the osmotic gradient between the cell and the
extracellular space. Therefore, the liquid, ac-
cording to the law of osmosis, enters towards
a osmotic pressure i.e. into the extracellular
space. It should be noted that one of the rea-
sons for the increase extracellular fluid may
also become excessive aldosterone produc-
tion by the adrenal cortex.

When examining students using a hard-
ware-software complex The Medical Scanner
Wellness also determined the phase angle and
cell mass (Fig.4).

Phase angle. It can be considered as a score
of muscle tissue state and performance capa-
bility as well as a score of metabolic activity.
Healthy people are characterized by phase an-
gle score in the upper range of the interval of
allowed values. When the person is healthy,
high values point to the good state of cell mem-
branes as well as high activity and high pro-
portion of musculoskeletal mass. Sick people
(especially with chronic illnesses) are charac-
terized by phase angle score in the lower range
of the interval of allowed values. As a general
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rule, the lower the values, the more unfavora-
ble prognosis for a disease. In both groups of
students examined, the phase angle indicator is
closer to the top of the interval of acceptable
values and averages 8.7 degrees (normal range:
6.8-9.2 degrees).

Cell mass. This part of the lean body mass
depends on the age, height and genetic char-
acteristics. Body cell mass includes muscles,
organs, the brain, and nervous cells. There-
fore fat degradation and maintenance of cell
mass (fat loss occurs in this particular tissue)
are very important aspects of weight loss. Cell
mass loss is a main reason of failure with main-
taining the weight loss because the progress is
hindered after the first successes. Consequent-
ly, it is necessary to keep an adequate nutrition
of the cell mass.

The proteins should be included in the
diet. They are ‘building blocks’ for all the
body cells, enzymes, hormones. Exception-
ally proteins can be a source of energy. The
body constantly needs proteins because it is es-
sential for the cell mass maintaining. Dietary
fats are the source of fat-soluble vitamins A,
E, K, D, essential fatty acids, lecithin. The fats
are vital source of energy. The fats are part of
cells and cell organelles, they are involved in
the metabolic processes. Normal proportion of
body fat is an important condition of a good
health, performance capability, and well-being.
Excess of dietary fat can be a threat of liver
and pancreas illnesses, obesity, atherosclerotic
vascular disease, cholelithiasis. Carbohydrates
are the source of energy for all body cells. They
form certain enzymes, hormones and other bi-
ologically important compounds when paired
with proteins. Complex carbohydrates satisfy
the appetite perfectly. When the cell mass gets
enough energy from the carbohydrates it helps
maintain the basal metabolic rate and calorie

intake by the body. The cell mass of all exam-
ined students is within normal limits (normal
range: 43.9-67.1 kg).

Conclusions

Thus, based on the studies, it was found
that in the 1st group of students the probabil-
ity of developing the metabolic syndrome is
much higher than in the 2nd group. This is due
to the fact that the development of the meta-
bolic syndrome is facilitated by: unhealthy
diet, a sedentary lifestyle, and a burden of
hered ity in diabetes mellitus and cardiovas-
cular diseases.
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AHAJIN3 DOPEKTUBHOCTU CPEJACTB
AT HOAAEPKAHUSA HOPMAJIBHOI'O MUKPOBUOMA
POTOBOMU IMOJIOCTHU NMOCJIE IPUEMA ITUIIHN

BacuabeBa A.b., MakeeBa A.B., Jlymuk M.B.
®@I'EOY BO BI'MY um. H.H. Bypoenxo, Boponeoic, e-mail: vas2nb09041999@gmail.com

«Kaxk coxpaHHTb 310pOBbE IOJIOCTH PTa, €CIIH B TEUCHHE PAO0Yero JHs HET BO3BMOXKHOCTH ITOYUCTHTD 3yObI?» —
Ha 9TOT BOIIPOC MBI IOCTAPAIHCh JaTh OTBET B X0Je HcceoBaHus. L{emb paboTs! — mouck Haubonee 3G HeKTHBHOTO
cpeJcTBa UL MOIepKaH!s HOPMAJIbHOI'O MUKPOOHOMa POTOBOM MOJIOCTH HOCIE puemMa nuuiy. IIposenen ananus
PEe3yJIbTaTOB MUKPOOHOJIOTNYECKUX HUCCIIEIOBAHMII B OTHOLICHHH IIOCEBOB HaJleTa IOCJe NpUeMa IUIH H 110Cie
MIPUMEHEHUSI 0003HAYCHHBIX CPEICTB AOCTYITHOTO yXO/a 3a HOJIOCTBIO PTa: BOABL, YePHOT0 Jast O6e3 caxapa, s010kKa,
JKEBATENBHON pe3nHKH Oe3 caxapa, ounmiatonieii nenku «IIpodeccop Ilepcumy, omomackuBatesns is MOIOCTH PTa
«JlecHoit 6anb3am». I1o utory nmogcuera KOJIOHHI MHKPOOPraHM3MOB Ha MHTATENBHBIX CPEax I0CiIe PUMEHEHUS
0003HAUCHHBIX CPEICTB JOCTYIIHOTO yXOJia 3a IOJIOCTBIO PTa, a TAKXKE IO Pe3ylabTaTaM OKpPacKH o Metoxy I'pama
c/IeNaHbl BBIBOABI O Hanbonee 3(GGHEKTHBHOM MOAPYYHOM CPEICTBE, HOPMAIHU3YIOIIEM MHKPOOHOM POTOBOH I10-
JIOCTH M TIPETISITCTBYIONIEM PAa3BUTHIO KAPUECOTEHHOH 00CTaHOBKM. JIaHHBIM CPEJICTBOM OKa3ajack BOJa, TOCIE
MIPUMEHEHHUSI KOTOPOif 00pa3oBanoch 17 KonoHuil cpenHero pasmepa u 20 MeIKHX KOIOHHUI. YI0BIeTBOPHTEIbHEIN
pe3yabTar OKasasa ouuiaromas nexnka Juist nosoctu pra «Ilpodeccop IMepcun»: 30 MENKUX KOIOHHH, U OKOJIO
10 xononuit quamerpom 2-3 MM.

KarodeBble cji0Ba: poToBas 1MoJ0CTh, MUKPOOHOM, HAJIET, KHCJI0TO00pasyoinue 0aKTepuu, Kapuec

ANALYSIS OF EFFICIENT MEANS FOR MAINTENANCE OF NORMAL
ORGANIC MICROBIOME AFTER RECEPTION OF FOOD

Vasileva A.B., Makeeva A.V., Luschik M.V.
Voronezh State Medical University named by N.N. Burdenko, Voronezh,
e-mail: vas2nb09041999@gmail.com

«How to maintain oral health if there is no possibility to brush your teeth during the working day?» — we tried
to answer this question during our study. The purpose of the work was to find the most effective means to maintain
anormal microbiome of the oral cavity after eating. The analysis of the results of microbiological studies in relation
to plaque crops after eating and applying the indicated means of affordable oral care was carried out. Affordable
care products include chewing gum without sugar, water, black tea without sugar, apple, cleansing foam Professor
Persin, mouthwash «Lesnoy balm». Based on the results of number colonies of microorganisms on nutrient media
after applying the indicated means of affordable oral care, as well as the results of staining using the Gram’s
method, conclusions were drawn about the most effective improvised means that normalizes the oral microbiome
and prevents the development of a cariogenic environment. This tool turned out to be water, after it’s application,
17 medium-sized colonies and 20 small colonies were formed. A satisfactory result was provided by the Professor
Persin oral cleansing foam: 30 small colonies, and about 10 colonies with a diameter of 2-3 mm.

Keywords: oral cavity, microbiome, dental plaque, acid forming bacteria, caries

PoroBasi momocTh uenoBeKa  SBISETCS
YHUKAJBbHOM SKOJOTUYECKOM cHUCTEeMON st
OOJIBIIOTO YMCa Pa3HOOOPA3HBIX MHUKPO-
OPTraHU3MOB, COCTABIISIOIIMX IOCTOSIHHYIO
MHUKPOGIIOPY, KOTOpas BBIIOIHSAET BaXKHYIO
POJb TIPU TOAJIEPKAHUK 370POBBSI U B YCIIO-
BUSIX pa3BUTUS Iarojorui. B momoctu pra
MOCTOSIHHBIE MHUKPOOPTaHU3MBI  y4acTBYIOT
B MATOT€HE3€ PacnpoCTPaHEHHBIX CTOMATOJIO-
THYECKHX 3a00JIeBaHNH — Kapueca u 0oJe3Hei
mapononTa, [1, c.5]. Ilo maHHBIM TOMydYeH-
HBIM METOJIAMHU KYJIBTYPAIBbHBIX H MOJICKYJISIp-
HO-OMOJIOTHYECKUX HCCIEAOBAaHNN, B COCTaB
MHUKpPOOHOMa POTOBOM IOJIOCTH BXOMAT Mpel-
craButenu cBoiiie 700 BugoB OaxTepwii [2,
c. 1]. OmHako He Bce W3 HUX TPEACTABISAIOT
PHCK A7 300pOBbs osiocTH pra. K Muxpoop-
raHu3MaM, Y4acTBYIOIIMM B IaToreHese 3a0o-
JIEBAHUH IIOJIOCTHU PTa OTHOCSHT:

1. Ctpentokokku (S. mutans, S. salivarius,
S. anguis, S. mitis, S. oralis u ap.), KoTopbIe
00aaroT BBHICOKOH (pepMEHTaTHBHOW aKTHB-

HOCTBIO M CIIOCOOHBI COpa)KUBAThH YIIIEBOJBI
¢ 00pa30BaHUEM MOJIOUHOW KHCJIOTBI, CHIKA-
tforeit pH B poToBoii monocTH, CrocoOCTBYO-
uieil pa3BUTHUIO KapHeca;

2. Cradpunokokku (Staphylococcus epi-
dermidis, Staphylococcus aureus), oOnangaro-
mpe (hepMEHTATHMBHON aKTUBHOCTBHIO M yua-
CTBYIOIIIUEC B PACIICIUICHUU OCTATKOB ITHIIH.
OHU SIBIISIONIUECS YACThIO IMAaTOreHe3a JHO-
TeHHBIX WH(EKINA, BBHI3BIBAIOT PA3INIHBIE
THOWHO-BOCTIANIUTENbHBIE 3a00I€BaHUs POTO-
BOM TOJIOCTH;

3. IlenTocTpenTOKOKKN (P. anaerobus,
P. magnus, P. micros), koTopbie CrIOCOOHBI BbI-
3bIBaTh BOCHAJIMTENbHBIE 3a00JIeBaHUS pa3-
JUYHON JIOKAJIN3allid COBMECTHO C JIPYTH-
MU MHKPOOPTaHU3MaMH.

4. Betinonemnsl (V. parvula), criocoOHbIe
pasyaratb MPOAYKTHl YIIIEBOAHOrO OOMeHa —
anerar, nupysar, Jakrat 10 CO2 u H2, tem
CaMBIM CIIOCOOCTBYs TMOBBIIIEHHIO pH poTo-
BOH IOJIOCTH.
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5. Jlakrobaummiel (L. acidophilus, L. fer-
mentum, L. brevis, L. casei), koTopble BbI3bIBa-
FOT MOJIOYHO-KHCIIO€ OpOXKeHHE C 00pa30BaHU-
€M OOJIBIIIOTO KOJIMYECTBA MOJIOUYHOM KUCIIOTHI,
yCyryOssisi KapuO3HBIA TPOIECC M BBITIOIHSIS
peIIaloNyo poNib B IECTPYKLIMUHU JIEHTHHA TI0-
cie aedopmanuu 3man [3, c. 7).

YeraHoBneHO, 4TO OakTepuu MOTyT 0Opa-
30BBIBATh HA ITOBEPXHOCTH 3y0a OHOILICHKY.
bromnienka mpencTaBIseTr CcoOOH  CKOIUICHHE
MHKPOOPTaHU3MOB, KOTOPOE COCTOHT M3 KIIETOK,
MPUKPEIUICHHBIX JIPYT K APYTY WM K TOBEpX-
HOCTH. MHKPOOPTraHW3MBbI, COCTaBJISIOIINE OHO-
IUICHKY, YYacTBYIOT B LIEM METaOOINYECKHUX,
MOJIEKYIISIPHBIX ¥ (PM3UYECKUX B3aUMOJICH-
CTBUH. DTO BIMSET HA POCT MUKPOOPTraHU3MOB,
YyBCTBUTEIBHOCTh K aHTHOMOTHKAM U TaTOTEeH-
HOCTb. B JJaHHBII1 MOMEHT HET CPE/ICTB, KOTOphIE
MOIITH OBl 00ECTICYHTD LIENOCTHOE M OKOHYATEb-
HOE yJajieHHs1 OMOIJICHKH U3 POTOBOM IOJIOCTH,
HO €€ TTaTOreHHOCTh MOYKHO YMEHBIIIUTh ITyTEM
JIECTPYKIMHU CTPYKTYPBI H BOCCTAHOBIICHHUS HOP-
MaJIFHOTO MUKPOOHOMA C TTOMOIIIBIO a1eKBaTHOM
TUTHEHBI TI0J10TH pTa [4, ¢. 11].

Kapuec — nonustnonornyeckuid mporiecc,
OCHOBaHHBIH Ha COBOKYITHOCTH HECKOJIBKUX
(haKTOpOB: Ka4EeCTBEHHOM M KOJIHYECTBEHHOM
cocTaBe MHUKPOQIOPHI POTOBOW TOJIOCTH, pe-
KM€ M XapaKTepe NMHUTaHUs, KoiudecTBe (ro-
pa B BOJE U THIIE, COCTOSHUN CITIOHBIX XKeJie3
1 XapakTepe CIIOHOOTAETCHUS, HAJIUYUU CO-
MaTHYECKHX M XPOHMYECKHUX 3a00JICBaHUI,
AKCTPEMaJbHBIX BO3JCHCTBUI HA OpPraHU3M,
HO HamOojee 3HAYMMBIMU JUISI TIPAKTHKH SIB-
nstoTest (paKTophl, OasHpyrOMIUEcs Ha XUMH-
KO-TIapa3uTapHOil Teopuu Kapueca Mwuiepa.
OH yCTaHOBWJI, YTO BCJIEACTBHE BO3ICHCTBUS
Ha TBEpAble TKaHH 3y0a MPOAYKTOB MOJOYHO-
KHCJIOTO OpOKEHUSI BO3HHUKAJIA JIEMUHEPATH3a-
s dMani. Ha ocHOBaHWM 3TOTO ceNiaH BBI-
BOJI, 9TO JIECTPYKIIMS TBEPIBIX TKaHEH 3yOa mpu
Kapuece sIBJISIeTCS XUMUKO-TIapa3uTapHbIM TIPO-
LIECCOM, KOTOPBIH COCTOUT 13 ABYX (ha3. BHaua-
Jie TPOMCXONUT YOBUIb MHHEPAIBHBIX KOMIIO-
HEHTOB W3 3MaJIM | JICHTHHA T10]] BO3/ICHCTBHEM
OpPTaHMYECKUX KHUCIIOT, KOTOpbhIe 00pa3yroTCs
B pe3yabTare MOJIOYHO-KHCIOTO OpoXKeHus
YIJIEBOAMCTHIX OCTaTKoB muiy. Ha Bropom sta-
Il BCJIEACTBUE JEHCTBUSA MPOTEOTUTUUECKUX
(hepMEeHTOB MUKPOOOB pa3pylIaeTcs OpraHnyie-
cKoe BewiecTBo 3y0a [5, c. 34]. CoBpeMeHHbIE
KOHIIETIIINY TTaTOTeHe3a Kapreca aKIeHTHPYIOT
BHMMaHHE Ha 003aTelbHOM OIHOBPEMEHHOM
HAJIMYUK YeThIpeX (HaKTOPOB: MHKPOOPTaHU3-
MBI, CyOCTpar, COCTOsIHME TKaHel 3y0a u opra-
HU3Ma, Bpems [6, ¢. 35]. B matorenese kapueca
MOYXHO BBIICITHUTH JIBE (a3bl MOPPOITOTHIECKUX
W3MEHEHWI TBEpIBIX TKaHeH 3y0a: paHHIO
u mo3nHioo. Panmeit dasze mpucyme obOpazo-
BaHMe 0EJIOro WM MUTMEHTHPOBAHHOTO Kapu-
03Horo msTHA. Jlist mo3aHel ¢as3bl XapakTepHo

BO3HUKHOBEHHUE MOJIOCTEH Pa3IMIHON [ITyOHHBI
B TBEP/bIX TKAHAX 3y0a, B CBSI3U C ATUM BBIJIC-
JISFOT TIOBEPXHOCTHBIM, CPENHUA W TITyOOKHI
Kapuec. B panHe# ¢asze kapueca mpHu MPeo-
BEPXHOCTHOH JeMUHEpaNIn3allii U3MEHSIOTCS
ONTHYECKHE CBOMCTBA AMAJH. DTO TPHUBOIUT
K M3MEHEHHUIO eCTeCTBEHHOIO I[BETa: CHadaja
B KapuHO3HOM o4are oOpa3yloTcsi MHKPOIpPO-
CTPaHCTBA, BCIICJICTBHE YEro 3Majb OeJeerT,
a 3aTeM MpruoOpeTaeT CBETIO-KOPUIHEBBIN OT-
TEHOK — MMTMEHTHPOBaHHOE ATHO. C mporpec-
CHpOBaHHUEM KapHO3HOTO MpoIiecca MPOUCXo-
JIUT JaJIbHEHIas 1eCTPYKLUS TBEPAbIX TKAHEH
3y0a. B amManu npu mocTeneHHOM OTTOP)KEHUH
JIEMHHEPATH30BaHHBIX TKaHEH oOpa3yercs Io-
JIOCTh C HEPOBHBIMH KOHTYpaMH. MalleBO-
JIEHTUHHAS TPaHUIA pa3pylIaeTcs, 3TO BEIET
K TPOHUKHOBEHUIO MHUKPOOPTaHU3MOB B JICH-
TUHHbIE KaHaIbLBL Vcxomom sBisercs pas-
BUTHE Kapueca AeHTuHA. [lpu 3TO BBIACIAIOT-
Csl TIPOTEoNUTHYECKHe (DepPMEHTHI M KHUCIIOTa,
KOTOpbIe TIPUHUMAIOT Y4acTHEe B PACTBOPEHUH
0ETKOBOTO BEIIeCTBA W 3HAYUTEIHHO YOBLUTH
JICHTHHA BIUIOTH JIO COOOIICHUS KapHUO3HOH
nojocty ¢ myabnoit [7, c. 20]. Kapuec 3y0OoB
TaK)Ke MOXKET ObITh BbI3BaH HEXBaTKOW (ropa
B OpraHu3Me, XOTs BIMsSHHE (Topa Ha TpoIec-
CBI pEMHHEpAM3aIlii BO B3POCIOM BO3pacTe
ceiiuac ocrapuBarotcs. Beaymymu npuurHaMu
HapyIIeHni oOMeHa MUKPO3JIEMEHTOB U MHHE-
pabHOTO 0OMEHa, BO3HHUKAIOMINX y 4YeNlOBEKa,
SIBIISIFOTCSA: OTCYTCTBHE MM HEIOCTATOUHOE CO-
JIepKaHue B MPOAYKTaX MUTAHUS U BOJE HEOO-
XOIUMBIX OpPTraHW3My MHHEpAIbHBIX BEIIeCTB
¥ MaKpOAJIEMEHTOB; ITOBBIIIIEHHAS TIOTEPSI OpTra-
HU3MOM MHHEpaJIbHBIX BEIIEeCTB U MHKpO3JIe-
MEHTOB; HapyIIeHHE CIOCOOHOCTH K YCBOCHHIO
MUHEPAJIbHBIX BEIICCTBA U MHUKPOIJICMEH-
TOB [8, c. 278].

CoBpeMEHHBIN TEMIT KU3HU 4YacTO HE TMO-
3BOJISIET YEJIOBEKY JODKHBIM 00pa3oM MOmAep-
JKUBaTh aJIeKBATHYIO TMTHEHY TTOJIOCTH PTa B Te-
yeHue AHA. borbllioe conepikaHue yreBOTHOU
I, TIOTpeOlicHre caxapa, epPeKyChl Ha X0y
U OTCYTCTBHE BO3MOKHOCTH TIOYHCTHUTH 3yOBI
CO3IAIOT KapHUECOTEeHHYI0 CHUTYaIlli0 B POTO-
BOM TONOCTH. B MEX3yOHBIX MPOMEKYTKAX 3a-
JIEP’)KUBAIOTCSL  OCTAaTKW TIMIIHM, SIBJISIOIIUECS
cyocTparom st Oaktepuil. MHUKpOOpraHU3MbI
MIPUKPEIUISIOTCS. Ha TOBEPXHOCTh 3y0a, 00pa3sy-
10T 3yOHYI0 OJAIIKY W MPOAYIHUPYIOT KHCIOTY,
CHIDKAIONTYI0 pH TOIIOCTH pTa 1 BRI3BIBAIOIIYIO
JIeMUHEpaIn3aIio dMain. V3 ouara nemunepa-
JIM3AIMN BBIXOIAT MUHEpaJIbHbIE 37eMeHTh! Ca,
Na, F, Mg, Cl, Sr, P, BXonsiue B coctaB 3Maliu,
HapYyIIATCs OOMEHHBIC MPOIECChl B TBEPIBIX
TKaHsX 3y0a [9, c. 4]. KayecTBeHHast rUTHEHA T10-
JIOCTH PTa CIOCOOHA MIPEAOTBPATHTH ITH TPOIIEC-
CBI, HO 9TO JKe JIeaTh, €CIM B TeUeHHE pabodero
JTHST HET BO3MOKHOCTH TIOUYUCTUTH 3yObI? OTBET
MBI ITIOCTaPAJIUCh 1aTh B XOJ1€ HCCIIEOBAHUSL.
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Iean nccnenoBanmsi

Lenp wnccrnenoBanus — MOMCK HaunOonee
3¢ (EeKTUBHOTO CPEACTBO IS TIOAJEPIKAHMS
HOPMaJIbHOTO MHUKPOOHOMa POTOBOM MOJIOCTH
rocJie mpuemMa IMuiiy.

Kakue mocTymHble moApy4yHBIE CpeCTBa
MIOMOTYT O00ECIEYUTh YAOBIECTBOPUTEIBHYIO
TUTHCHY MOJIOCTH PTa MPH OTCYTCTBUM 3yOHOM
LIETKA M NACThI? — 3TOT BOIPOC MBI 3a7aii
PECHOHIEHTaM M, NPOAHAIU3UPOBAB PE3Ylb-
TaThl, BBIJCIWIN 5 Hanboliee 4acTOTHBIX OT-
BETOB: JKeBarelbHas pe3uHKa 0e3 caxapa, To-
JIOCKaHHe pTa BOJOH, YepHBIH uail Oe3 caxapa,
sI0JIOKO, OUMIIAOIast IEHKA AJIS IIOJIOCTH PTa.

Ha ocHoBe pe3ynbraroB onpoca 0603HaIM-
T BO3MOXHYIO 3(h(DEKTHBHOCTH CPENCTB IS
MOJIJIEPXKaHUsT HOPMallbHOT0 MUKpoOHuoMa po-
TOBOM ITOJIOCTH.

T'unoresa:

1. YnorpeOsieHue KeBaTelbHOW PE3MHKH,
HE cofiepKalllel caxap, HoBbIIIAeT ypoBeHb pH
B 3yOHOM HaJIeTe, CTUMYJIUPYET CIFOHOOTeIIe-
HUE C MOBBIIICHHBIM COJIEpKaHuEeM OuKapOo-
HaTa ¥ 3HAYUTENILHO COKpAIaeT KUCIOTHOCTB,
e€ ynorpe0iaeHne NPUBOAUT K 3HAYUTEILHOMY
YMEHBILCHHUIO HaJleTa Ha TIOBEPXHOCTH 3yOOB.
Ona criocoOHa MEXaHUYECKU yAasTh YacTHY-
KU TUIIHA U3 MEX3yOHBIX MTPOMEKYTKOB, yOU-
past cyocTpar ajisi OaKTepHid.

2. Mcrionp30oBanue BOABI JAJIsI TIOJIOCKAHUS
pTa mocie eapl ClocoOCTBYET MEXaHUUECKOMY
YAAJICHUIO OCTABIIUXCS YACTHYCK MUIIHU, KOTO-
pBI€ SBISIOTCS MUTATENBHON Ccpemoi s Oak-
Tepuid. Bojia He M3MEHSIET KUCIOTHOCTD CPEIbl
Y YHUUTOXKAET CHMOMOHTHBIE OaKTEePHH.

3. S1610K0 CIOCOOHO 3aMEHUTH MOTHOICH-
HYI0 4HCTKYy 3yOoB. bnaromaps comepskaHuio
B HEM CIIA0BIX OPTaHMYECKUX KHUCIOT (s10104-
Hasl, TMMOHHAs ), KOTOPBIE pa3MsATdaroT 3yOHOI
HAaJIET, a TBepast 10J04Hasi MAKOTbh €r0 CHUMa-
€T, HO TIPH 3TOM HE MOBPEKAast 3yOHYIO dMab.
JlaHHOE yTBEepKJICHHE OCIIApUBACTCS CTOMATO-
JIOTaMU M HE SIBJISIETCS] OTHO3HAYHBIM.

4. Ynorpebnenue uepHoro yas 0e3 caxapa
3aMEHSIET YHUCTKY 3yOOB, TaK KaK TKaHU OMBbI-
BAIOTCSI JKUJKOCTbIO M MEXAaHMUYECKH OuHINa-
IOTCSl OT OCTaTKOB MUIIM W Hajera. B yepHOM
4yae COJICPIKUTCS TaHUH, 00JaIaromuil 0akTe-
PULIMIHBIM, PaHO3KUBIISIOLINM, KPOBOOCTA-
HABJIMBAIOIIUM, BSDKYIIUM, ITPOTHBOBOCIANIN-
TEJILHBIM IEUCTBUEM.

5. Ounaromas neHkKa AJsl MOJOCTH pTa
COZICPKUT (PEPMEHT TIallalH, PacTBOPSIOIIUIA
3yOHOH HaneT, aHTHOaKTepHaibHbIE KOMIIO-
HEHTBI, KOMIIOHEHTBI, OCBEYKAIOIIUE AbIXaHHE,
BEIIECTBA, yCTPAHSIOIINE BOCHAICHHE.

MarepuaJjibl U MeTOAbI UCCJIETOBAHUS

JInst  TpoBeleHMsT UCCICAOBaHUS  ObLia
oToOpaHa rpymmna J00pOBOJIBIIEB B BO3pac-

te 18-20 net. Kpurepusmu orbopa ObLIH: OT-
CYyTCTBHE XPOHHYECKHX COMATHYECKHX 3a00-
JIeBaHUM, HOpPMaJIbHAsl KHCJIOTHOCTH CITIOHBI,
HOpMaJbHasi TUTHEHA, OTCYTCTBUE aKTHBHBIX
KapHO3HBIX MPOLECCOB. DTO IMO3BOJMIO HU-
BEJIMPOBaTh (PaKTOPBI, CHOCOOHBIC MMOMEIIATH
skcniepuMenTy. MccnemoBanne ObUTO TIpOBeEie-
HO mBaxkabpl: B 2015 romy ¢ Tpynmoi B KOJIH-
yecTtBe 24 wenosek, u B 2019 roxy ¢ rpynmoit
B KOoJIu4ecTBe 12 uemoBek, ¢ J00aBIECHHEM HC-
crnenoBanus 3Q(HEKTUBHOCTH OMOJIACKUBATEIS
JUISL TIOJIOCTH PTa, HO IO HHOMY aJITOPUTMY.
JoOpoBonbIlaM  MPOBOAMIACH — CaHAIUS
MOJIOCTH PTa, OMPOC, COTIIACHO KapTe CTOMa-
Tojiorudeckoro 0osbHOro opmer 043/Y. Ipo-
M3BOJIMJICSI OCMOTP TOJOCTh pTa € MOMOIIBIO
CTEPUJILHOTO 30HAA U 3epKaiia, (pUKCUpOBaH
HQJIMYME WM OTCYTCTBHE aKTHBHBIX KapHO3-
HBIX TIporieccoB. Jlist ompeneneHust KHCIOT-
HOCTH CJIOHBI HCIIOJB30BAIM JIAKMYCOBBIE
Oymaxku. [To uTory ocmorpa u ornpoca y Hc-
NBITYEMBIX HE OBUIO BBISBICHO aKTUBHBIX
KapHO3HBIX MPOLECCOB U 3a00JeBaHUM CiH-
3UCTOH OOOJIOYKH IOJIOCTH PTa, OTCYTCTBOBA-
M XpoHHW4Yeckue 3aboneBanus, pH porToBoit
KUAKOCTH BaphUpoBasia B mpemenax 6,8—7,4,
YTO SIBJISIETCS HOPMOM. VICHBITYeMbIM CHHU-
MaJId COCKOO HajeTa ¢ MOBEPXHOCTH 3y0OOB
U SI3bIKa Yepes3 yac moclie npuemMa Uiy ¢ 1o-
MolIpio crepuiibHoro mmaress. Co mmarens
CHUMaIIM Mareprai (pIoMOMpPOBAHHON TeTIei
¥ TIOMEINajd B MPOOHUPKY ¢ | MUIITHINTPOM
crepuiibHOM Boabl. TloceB marepuania npous-
BojmiK B yaniky [lerpu Ha 20 MUIUTUIUTPOB
MSICO-TIEITOHHOTO arapa IpH TeMIeparype
30°C. Ilocne »TOr0 NMPOU3BOAUIMN TECTUPOBA-
HUE D(PPEKTHBHOCTH 00Pa3IOB BBHIOPAHHBIX
CPEICTB [UISl TTOAAEPIKAHNS THTHEHBI TIOJIOCTH
pTa: HCIONB30BaHHUE JKEBATEIbHON DPE3MHKHU
0e3 caxapa mapku Orbit, onockanue pra Bo-
JIOM, ymoTpeOicHHe s0J0Ka, 3EJICHOTO JyKa,
yepHOro yas 6e3 caxapa M MPUMEHEHUE OYH-
IIafoIIed TEeHKH I TIOJIOCTH pra (hUpMBI
«IIpodeccop Ilepcun». Ilocrme mpuMeHEHHS
CpPEJICTB JIeNlaJIi TTOBTOPHBIH 1MOCEB 00pa3ioB
B MIUTATENbHYIO cpeny. [loceBbl BbIIEPKUBAIIH
B TepMOcCTare B TeueHue 48 4acoB Mpu TeMIie-
parype 37°C. na moncdera HCHOIb30BAIU
CYETHYIO CETKY, OCHOBAaHHYIO Ha MPHHIIUIIE
kamepbl Bomwgrorens. IlepeBepHyThIE BBEpX
JHOM vaniku [leTpu moMernany Ha MoJCTaBKy
KaMepbl U HaKpbIBAIN CTEKJISTHHOW TUTACTHH-
KOH, pacyepueHHOM Ha KBaJpaThl IJIOMIAABIO
1 cm?. Yucio KOJOHHUH MOJCYMTHIBATH B pas-
HBIX MecTax yalku B 20—25 KkBajparax, BbIBO-
JIMJIH cpeqHee apudpmerndeckoe Ha 1 cm? u 1e-
JIAIOT TIEpecUeT Ha OONIYIO TUIOMAAh YallKH,
paBHyl0 Twiom@aan Kpyra. KomudecTBeHHBIN
MoKa3aTellb KOJIOHWH OaKkTepuil B pOTOBOH MO-
JIOCTH — PELIAIOUINNA KPUTEPUH B OLIEHKE (-
(hEeKTUBHOCTH 3asIBJICHHBIX CPEJCTB.
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Pe3ynbrarsl ucene10BaHus
U UX o0Cy:KIeHne

1) B koHTpOIBHBIX 00pa3iax OBIJIO BEISAB-
neHo okoio 700 mebompmux (1-2 MM) OKpy-
IJIBIX KOJIOHUH MHKPOOPTaHU3MOB.

2) Ilocne mpuMeHEHUs KeBaTeJIbHOU pe-
3UHKH 0e3 caxapa HEOOJIBIIOE KOJIMYECTBO
MEJIKUX OKPYIIbIX KosloHu# (oxoio 100) mo-
SIBUITMCH Ha TIUTATelbHON cpene. Ha ux ¢one
SAPKO BBIICTSUTMCH KPYITHBIE KOJIOHWW Hempa-
BIWIBHOW (opMbl. VX MBI HacuuTald OKOJIO
30 mtyk. Takke 3aMETHBI KOJIOHUU Pa3MepoOM
2-3 MIWJUITMMETpa B JUaMeTpe.

3) [locne ymotpebenus sibmoka obpaszoBa-
JI0Ch OOJBITIOE KOTMIecTBO (0koiro 800) MeIKIX
KOJIOHHH (70 1 MM) OKpyTIIOi (OpMBI U 7 KpyTI-
HBIX (5-7 MM), UMEIOIIUX HEPABUIIbHYIO (hOPMY.

4) Iocyie mpuMEHEHUsT OYMIIAIOIICH TTCH-
K1 00pa3oBaiock okoio 30 MEIKHUX KOJIOHUI
OKpyTIIOi dopmbl, 1 okono 10 KomoHMIA nua-
METPOM 2-3 MM.

5) YmorpeOiieHnss 9asi  CIIOCOOCTBOBAJIO
TOMY, YTO Ha MUTATEILHOU cpejie o0pasyercs

900

HEOOJIBIIOE KOJIMUECTBO Meikux (okoio 80)
KOJIOHHI OKPYIIIOi OpMBI, OK0JI0 40 KOJIOHUH
TUaMETPOM 2-3 MM.

6) [lonockanue BOMOI Aayo JIydIIwii pe-
3ynpTar — 17 KOJIOHMM CpegHero pasmepa
u 10 20 menkux (puc. 1).

Hapsny ¢ atum, Obla mpoBesieHa OIEHKA
3((HEeKTUBHOCTH  OIOJACKUBATENSI  TIOJOCTH
pra. BeiOpaHHOE CpencTBO, OMOJIACKUBATEINb
dupmbl «JlecHO Ganb3am», MPOBEPWIIN aHa-
JIOTUYHO TpeAplaymuM oopasmam. C moceBoB
ObuIM B3SITHI Ma3Ku U OKpalleHbl Ho ['pamy
¢ mokpammBanueM (ykcuaoM [10, c. 64]. Pe-
3yJbTaThl, OJTY4YEHHBIC B XO/I€ IKCIICPUMEHTA,
CBUJIETEIBCTBYIOT 00 3(PQPEKTUBHOCTU Cpel-
ctBa «JlecHoit 6anp3am». [Ipn MuKpoKoTHpO-
BaHUM M CPaBHEHMU KOHTPOJIBHOTO 0o0Opasua
C pe3y/lbTaToM MPUMEHEHHUS OIOJIACKUBATES
BBISIBJICHO YMEHBILICHUE YUCICHHOCTH MUKPO-
OpPraHu3MOB B I10JIE 3pEHUS] MUKPOCKOTIa, 3Ha-
YUTENbHOE yMEeHbIeHne [p+ mMukpodiopsr
u o0iee ymMeHblIeHue yucna ['p- Muxpodio-

pHI (puc. 2).

800
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600 -

500 -

400 -

¥ KpynHble KONOHWK

300

m Cpep,HMe KO/IOHUK

200

M Mesnkue KONOHUK

100 -

Puc 1. Konuuecmeennas oyeHKa 4ucieHHOCmU KOIOHUU MUKPOOP2AHUSMOG HA (POHE NPUMEHEHUs. CPe0CmE
00CmMYNHO20 YX00ad 3a NOIOCMbIO pma

Tlocne

Puc. 2. Oyenka yucieHHOCMU MUKPOOP2AHUIMO8 OO U NOCTIE NPUMEHEHUS.
ononacxkueamens s norocmu pma «Jlecnoii banrvzam»
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MeaguuynHckne Hayku

BriBoabI

Pe3ynbraThl mosrydeHHBIE B XOJI€ UCCIIEN0-
BaHUS M103BOJISIIOT CJIEJIaTh BBIBOJ, YTO CAMbBIM
(D PEKTUBHBIM CPENCTBOM IS TIOAACPIKAHUS
HOPMaJIbHOTO MUKPOOHOMa POTOBOM MOJIOCTH
nocJie mpueMa MUIIK sBIsieTcs Boaa. B mo-
ceBax HE OOHApPYXEHO KpPYMNHBIX KOJOHHH,
1 IPUCYTCTBYET HE3HAUYNTEIIbHOE KOJTMUECTBO
menkux (20) u cpenaux xononuit (17). Bona
SBIISICTCS yIOOHBIM M JJOCTYIIHBIM CPEICTBOM,
oHa He wusMeHser pH poroBoil mnonocty,
HE YHHYTOXKaeT CHUMOMOHTHBIC OaKTepuH,
CHOCOOCTBYET MEXaHHYECKOMY  YAAJCHHIO
OCTAaTKOB MHIIM W3 MEXK3YOHBIX NPOMEXKYT-
KOB, BBIMBIBAHUIO MST'KOTO HajleTa U MHKpO-
opranu3moB. Hemioxoil pe3ynbTar gajga o4yu-
IIAFOINAs IEHKA JUIS TIOJIOCTH PTa: HeOOIbIIOoe
Konn4ecTBO MeJKUX (30) U KpyImHBIX KOJTOHUI
(10), HO BTO CpeACTBO MEHEe JOCTYIHO: €e
MOKHO KYNHUTh B CHELUAIN3UPOBAHHBIX Ma-
ra3uHax U HEKOTOPBIX alTeKax, IIeHa Ha Mpo-
IOYKT BapbUpyeTCss B JOCTATOYHO IIHPOKHUX
npenenax. MoxHo cynuTh U 00 3P PeKTHBHO-
CTH OTIOJIACKHMBATEJIS IJIS TOJIOCTH PTa: 10 pe-
3yJabTaTaM OKpacKH B Ma3Ke 0OHapyKEeHO 3Ha-
YUTEJIbHOE yMeHbLIeHHE [p+ Mukpodiopsl,
Oonplas 4yacTb MHKPOOPIaHHU3MOB KOTOPOM
CIIOCOOHBI IPOLYLHUPOBATh MOJIOYHYIO KHUC-
JIOTY, pa3pylIarollylo TKaHb 3y0a, U oOIliee
yMeHblIeHne yncia ['p- MEKpoQIIopsl, HO T.K.
HCCIIeJIOBaHUE JaHHOTO CPEJCTBa IMPOBOIU-
JIOCh 1O JAPYTOMY AJTOPUTMY — CpPaBHHUBATh
3((HEeKTHBHOCTH €T0 W MPEIBIIYIIHX CPEICTB
He nenecoodpasHo. Hapsany ¢ atum, nokaszaHa
abcostoTHas He3(DPEKTUBHOCTh MCIOIB30BA-

HUS s0JI0Ka B KauecTBE CpPelNCTBa AJIsl yXoa
3a MOJIOCThIO PTa MOCIE €/Ibl, T.K. KOJIMYECTBO
KOJIOHMH MHKPOOPTraHn3MoB Bo3pociio (800).

B kadyectBe NpPOQHUIAKTHYIESCKOTO CpPE-
CTBa, TIPENYNPEKIAIONICTO BO3HUKHOBEHHE
Kapueca B yCIIOBHUSX, KOTJIa HET BO3MOXKHOCTH
MOYUCTUTH 3yObl, MOXKET OBITh PEKOMEH IOBAHO
MOJIOCKAHHUE PTa MUTHEBOM BOJOH IMOCIIE MPH-
eMa THUIIH, BO3MOKHO IIPUMEHEHHE OIOJIACKH-
BarTeJs ISl IIOJIOCTH PTa.

Cnucok JIuTepaTypbl

1. Mukpoduiopa MOJIOCTH pTa: HOpMa M IIATOJIOTHUS /
E.I'. 3enenoBa, M.U. 3acnasckas, E.B. Camuna, C.I1. Paccanos. —
Hwxuuit Hopropox: HTMA, 2004. — 158 c.

2. Aas J.A., Paster B.J., Stokes L.N., Olsen 1., Dewhirst F.E.
Defining the normal bacterial flora of the oral cavity // Journal of
Clinical Microbiology. —2005. — V. 43, Ne 11. — P. 5721-5732.

3. IIpaBocynopa H.A. Mukpobuonorust monoctu pra /
H.A. IIpaBocynosa, B.JI. MenbuukoB. — ITenza: III'Y, 2013. — 89 c.

4. TTo6oxbeBa JI.B. Ponb OuoruieHKM B martorenese BOC-
MAJIUTENBHBIX 3a00JIeBaHUI MOJOCTU PTA U CHOCOOBI ee ycTpa-
uenust / JI.B. TToboxneBa, N.C. Komerkuii // JIeuebnoe ieno. —
2012. —Ne2.-C.9-13.

5. BonkoB E.A. Tepanesruueckas cromaronorus. bonesuu
3y0oB: yueOnuk : B 3 4./ mox pen. E.A. Bonkosa, O.0. Snyre-
Buua. — M.: TDOTAP — Memua, 2012. —4.1. - 168 c.

6. Jleyc I1.A. Kapuec 3y00B. DTnONOrUs, IaTOr€HE3, JIIUJIE-
MHOJIOTHS, KiIacCHpHKanust: yues.-metox. mocoodue /I1.A. Jleyc.—
Munck: BI'MY, 2007. — 35 c.

7. Koneiikun B.H. Oproneanueckas cromaronorus: Y4eo-
nuk / [Tox pen. B.H. Koneiikuna, M.3. Muprasusosa. — U3n. 2-e,
nor. — M.: Menuuuza, 2014. — 624 c.

8. Obmrast maromormdeckas ¢usmonorus/ B.A. ®pomnos,
JLIL brm6un, I A. Jlpo3nosa, E.A. lemypos. — M.: OO0 U3zna-
tenbekuii Jlom «Bsiciiee O6pasosanue u Haykay», 2012. — 568 c.

9. buoxumust 3yOHOM TKaHu U ciroHbI. (YueOHoe mocodue,
nepensaaHHoe u aononHenuoe) / Amabosckuit B.B., 3omoryxu-
Ha B.H., Xam0ypos B.B., ITonosa JI.U., [Tyrununa B.B., Mut-
tosa B.O., Bunokypos A.A. — Boponex: 2019. — 66 c.

10. IllexoBnoBa H.B. MukpoGuonoruss ¥ BHPYCOIOTHS:
yuebno-mMeronnueckoe mocobue / H.B. IllexoBuosa. — Spoc-
nasns: Spl'Y, 2017. — 64 c.

EUROPEAN JOURNAL OF NATURAL HISTORY Ne 2, 2020



Medical sciences

INOJIHOTA U JOCTOBEPHOCTb PET'MCTPALINA
MMOCJIEOIIEPAIMOHHBIX OCJIO) KHEHUU
B OTAEJIEHUAX XUPYPTUYECKOI'O TPODPUNJIA

3ageros II.A., Kypakun 3.C.
@I'FOY BO «Tynvckutl eocydapcmeennvill yHugepcumemy, Meouyunckuil uncmumym,
Tyna, e-mail: zalettov@mail.ru

V3ydeHsl cBeieHUs O PETUCTPAluH HH(EKINH, CBSI3aHHBIX C OKAa3aHHEM MEIUIIHCKON MOMOIIY, Ha TepPpH-
topun Poccuiickoit denepanuu, npoaHaIU3UPOBaHA OTUCTHAS JOKYMEHTALUS M CBEACHUS O BCTPEUYAaEMOCTH I10-
CIICONEPALHOHHBIX OCIOKHEHHN KaK Pa3HOBHAHOCTU HHMEKLHH, CBI3aHHBIX C OKa3aHUEM MEIHULIMHCKOM TTOMOILH,
y MALUCHTOB XUPYPrudecKoii ciryx0bl Tynbckoit obnactu Ha npuMepe TylbCkol 00J1aCTHOM KIIMHUYECKOH O0JIbHU-
1bl. [IpoBeieHO BBISBICHUE CIIy4aeB COKPBITHS MOCICONEPAIIMOHHBIX OCIOKHEHUN 10 00HAPYKEHHIO KOCBEHHBIX
MPU3HAKOB, TAKHX Kak ()aKTHYECKHE JaHHBIC 110 )KyPHAJIaM MEPEBI30K 10 PSKHMY YX0a U JICUCHHUs CENTUYSCKUX
paH, JaHHbIE OAKTCPHOIOIMYECKHX HCCIEHAOBAaHUM IIATOJIOTMYECKOTO OTAENSIEMOTO paH, HA3HAYCHUS JICYEOHBIX
CXeM IPUMEHEHHUSI aHTHOAKTepPHAIbHBIX MPENaparoB, IPEBBIIICHHE CPEIHEH MPOIOKUTEIBHOCTH IOCIeOore-
pauroHHOro npebbiBaHus NmanueHToB. OLEHEeHbl MaclITabbl 3aHWKCHHS PErMCTPAlMK TOoKa3areseil MHEKIHii,
CBSI3aHHBIX C OKa3aHMEM MEIMIMHCKON MOMOLIM, B YACTHOCTH IOCIJICONEPALMOHHBIX 0CnoxHeHuH. IIpeioxenbl
PEKOMEHJJAlMK 110 ONTUMHU3AIMK ¥ MOJCPHU3AIMN MEPONPUATHH, HANPABICHHBIX Ha MPOQUIAKTUKY, PErucTpa-
LU0, 00paboTKy MHGOPMALIMHU U BBISIBICHHE CIIy4acB HH(EKIHMIL, CBSI3aHHBIX C OKa3aHWEM MEJUIIMHCKOM TTOMOIIH,
B YaCTHOCTH IOCJICONEPALIMOHHBIX OCJIOKHEHUH PH KOTOPBIX YeNI0BEUSCKUiT (haKkTop, B JIMIE MEAULIUHCKOTO Hep-
COHAJIa XUPYPTrUYECKOU CIIyKObl, MUHUMHU3HPOBAH, B PE3YyJIbTaTe Yero OOBEKTUBHOCTh U KQ4€CTBO JaHHBIX MEPO-
MPUATHH MHOTOKPATHO BO3PACTACT U KaK CJIEICTBHE KOJIMYECTBO MOCICONECPALIMOHHBIX OCIOKHEHHI OyIeT BbILIC
MPEXKHUX [10Ka3aTeNeH.

KiioueBble ciioBa: MH(l)eKlll/ll/l, CBSI3aHHbIE ¢ OKA3aHNEM MeIMIMHCKO MmoMouu

COMPLETENESS AND RELIABILITY OF REGISTRATION OF POSTOPERATIVE
COMPLICATIONS IN SURGICAL DEPARTMENTS

Zaletov P.A., Kurakin E.S.

Tula state University, Medical Institute, Tula, e-mail: zalettovi@mail.ru

Studied the information on the registration of the infections connected with rendering medical care on the
territory of the Russian Federation, analyzed documentation and data on occurrence of postoperative complications
as a variety of infections associated with medical care, patients in the surgical service of the Tula region on the
example of the Tula regional clinical hospital. The detection of cases of concealment of postoperative complications
on the detection of indirect signs, such as the actual data on the logs of dressings on the regime of care and treatment
of septic wounds, data of bacteriological studies of pathological discharge of wounds, prescribing therapeutic
regimens of antibacterial drugs, exceeding the average duration of postoperative stay of patients. The scale of under-
registration of infections associated with the provision of medical care, in particular postoperative complications,
is estimated. Recommendations for optimization and modernization of measures aimed at prevention, registration,
information processing and detection of infections associated with the provision of medical care, in particular
postoperative complications in which the human factor, represented by the medical staff of the surgical service, is
minimized, resulting in the objectivity and quality of these measures increases many times and as a consequence the
number of postoperative complications will be higher than previous indicators.

Keywords: infections associated with medical care, postoperative complications, purulent-septic infections

Currently, the problem of infections associ-
ated with the provision of medical care is one
of the most urgent areas of medical and pre-
ventive activities. At the present stage of health
development and the provision of various types
of medical care, new factors [1], which lead to
an increase in the incidence of infections as-
sociated with health care: reduction of financ-
ing of medical institutions, reducing the quality
and quantity of procurement of disinfectants,
detergents, antiseptics for treatment of the sur-
gical field, sites for various therapeutic and
diagnostic procedures patients, medical staff,
medical instruments and sterilization equip-
ment, drugs and linen); the increasing number
of cases of the emergence of strains of micro-
organisms resistant to modern antibiotics and

various means for disinfection; complicated
and time-consuming process of disinfection
and sterilization measures to prepare modern
medical equipment for repeated use during
working hours. It is also worth paying atten-
tion to the constant saturation of the market of
disinfectants, which are produced both by for-
eign manufacturers and domestic, because of
which different standards of manufacture and
vectors of use sometimes differ, which leads
to difficulties in choosing the administration
and management of the necessary means for
use in specific conditions where the greatest
efficiency of these In addition to disinfectants,
competent selection of antibacterial drugs and
immunocorrecting agents for the prevention of
nosocomial infections is difficult, since vari-
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ous studies can not illuminate the full picture
of antibiotic resistance in different popula-
tions, and as a consequence, treating doctors
use rather limited schemes in order to carry
out the prevention of infections associated
with the provision of medical care and not to
aggravate the situation with the emergence of
resistant strains of microorganisms [2]. A nec-
essary direction in the prevention of infections
associated with the provision of medical care is
also the modernization of legal documentation,
both at the Federal level and at the regional
level, which will fix the necessary provisions
relating to modern measures for the prevention
of hospital infections in medical organizations.
While relevant and previously identified fac-
tors that contribute to the development of in-
fections associated with health care [3, 4, 5]:
the organization of multidisciplinary medical
institutions on a centralized type with the for-
mation of special microbiological environment
as well as constant circulation of the flow of
people; the constant presence of a latent res-
ervoir of source of infection; strengthening of
influence of artificial mechanism for the spread
of infection and natural mechanisms; uncon-
trolled and unwarranted use of antibiotics;
the growth among the population of high-risk
categories (people of retirement age, patients
with comorbid pathology, children of the first
years of life, patients with immunodeficiency);
weakening of natural immune mechanisms;
difficulties with the allocation of premises, the
device and the area of which would fully com-
ply with the norms, as well as non-compliance
with the rules of sanitary and epidemiological
regime; low qualification of employees in mat-
ters of sanitary and epidemiological regime, in
particular secondary and Junior medical per-
sonnel, as it is they who have a leading role
in the implementation of the prevention of the
spread of nosocomial infections.

According to statistics, on the territory of
the Russian Federation every year recorded 50-
60 thousand cases of hospital infection, while
according to some reports, this figure is sig-
nificantly underestimated, and should be more
than 40-50 times. Thus, according to sample
studies, in the territory of the Russian Federa-
tion, hospital infection was noted by up to 8%
of patients, which is approximately 2-2.5 mil-
lion people per year [6, 7, 8]. According to offi-
cial sources, the values of morbidity indicators
are in the range of 0.7-1.9 per 1000 patients [9,
10]. At the same time, it is worth pointing out
that in foreign countries these values differ sig-
nificantly, in Czechoslovakia they declare the
level of 163, the USA — 50-100, Belgium — 29.
Official data provided by the surgical services
of medical organizations of the Russian Fed-
eration indicate the incidence of infections

associated with the provision of medical care
0.2-0.3 %, however, ongoing studies suggest
other values — 15-18% [11, 12]. From this it
can be concluded that the data of registration
of infections associated with the provision of
medical care are not objective and are not able
to illuminate the whole picture of the problem.
Hospital infections are distributed according
to the profiles of medical institutions, with the
highest frequency they are registered in obstet-
ric and gynecological units and institutions —
34.1%, as well as in surgical services and
units — 28.7%. In descending order followed
by the medical organization of therapeutic —
18.7 % pediatric orientation of 10.5 %. Primary
outpatient care accounts for 8.0 % of infections
associated with medical care [13].

Purpose of research

Having taken care of the problem of com-
pleteness and reliability of registration of
infections associated with the provision of
medical care, and in particular postoperative
complications in surgical departments, we set
a goal to study the situation in the Tula region,
choosing as a base for the study of this problem
the leading medical and preventive institution
in the region.

According to the nosological structure of
infections associated with the provision of
medical care, the leading positions are occu-
pied by purulent-septic infections, the percent-
age of which varies from 60 to 85% [14]. The
greatest incidence of purulent septic infections
is recorded in surgical services — about 92 % of
all recorded cases of purulent septic infections.
The incidence of infections associated with the
provision of medical care in medical institu-
tions depends on a large number of factors, the
main influence is the type of hospital, aggres-
siveness and invasiveness of the treatment and
diagnostic process, the etiology and nature of
the underlying disease, regulated and justified
use of antibacterial and disinfectants, as well as
other factors.

When attaching to the underlying pathol-
ogy, which occurs the medical process, noso-
comial infection increases morbidity, heavier
overall condition of the body, which leads to
an increase in the number of days of stay of the
patient hospitalized on average for 6-8 days.

Surgical wound infection is the most com-
mon complication after surgical operations.
And if we add inflammatory processes, peri-
tonitis, fistulas to the suppuration of the post-
operative suture, the proportion of purulent-
septic infections in the total volume of surgical
complications will be quite impressive — more
than 56 % [15].

At the same time, the issue of registration
of purulent-septic infections remains one of
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the most important problems of prevention of
nosocomial infection. Under-reporting of cases
of purulent-septic infections hides the true pic-
ture of morbidity, leads to distortion of the real
epidemiological situation, makes it impossible
to objectively assess the epidemiological situ-
ation in the hospital and as a consequence-the
possible formulation of an incorrect epidemio-
logical diagnosis and inadequate management
decisions. All these factors were crucial in set-
ting this goal of the study, as this problem is
relevant at the present time.

Materials and methods of research

As a base for the study of this problem, we
have chosen the leading medical and preven-
tive institution of the region-Tula regional clin-
ical hospital, as this medical organization has
a powerful multidisciplinary surgical service,
modern laboratory facilities, pharmacological
and epidemiological departments.

As materials for the study, we took data
on the logs of dressings on the regime of care
and treatment of septic wounds, data of bacte-
riological studies of pathological discharge of
wounds, data on the appointment of therapeu-
tic regimens of antibacterial drugs and data ex-
ceeding the average duration of postoperative
stay of patients.

We have developed (on the basis of CDC
definitions) and brought to the heads of surgi-
cal departments of medical organizations of the
Tula region standards of the case of nosocomial
infection in surgical hospitals, which allows us
to implement a unified approach to information
collection, and accordingly increase the reliabil-
ity of the subsequent findings of epidemiologi-
cal analysis and the effectiveness of preventive
and anti-epidemic measures. But as practice has
shown, this did not affect the number of emer-
gency notifications filed, that is, these criteria
are simply not used by surgeons in determining
the case of purulent-septic infection.

There is no doubt that the risk of septic in-
fections depends on the degree of contamina-
tion of the wound during surgery. According to
this principle, all surgical interventions were
divided into 4 classes, differing in the degree
of risk of infectious complications.

The first class-clean surgical operations
(non-traumatic, uninfected surgical wounds
that do not have signs of inflammation, do not
affect the respiratory, gastrointestinal or geni-
tourinary tract and during the operation there
were no violations of the rules of asepsis).

The second class — conditionally pure sur-
gical operations (during which in controlled
conditions the respiratory, gastrointestinal or
genitourinary tract was affected and as a result
of which there was no significant leakage of
contents or other unusual contamination).

The third class — contaminated surgical op-
erations (associated with acute non-purulent
inflammation, open fresh wounds of a traumat-
ic nature, serious violations of asepsis and ste-
rility during the operation or significant leak-
age of contents).

The fourth class-infected operations (the
presence of old traumatic wounds containing
necrotic tissue or operations in the explicit
presence of infection).

According to numerous studies for clean
wounds, the percentage of complications is
1-5%, for conditionally clean — 8-11%, for
contaminated — 10-17% and for dirty-more
than 27 %. This classification is able to predict
the probability of infection of the wound and
justify the tactics of postoperative manage-
ment of the patient to prevent the development
of complications.

Results of the study and their discussion

Based on the above-mentioned criteria for
July in the Tula regional clinical hospital should
be registered at least 41 cases of purulent-septic
infections (5 % of 815 patients operated for this
month). This number of cases is not recruited
by the hospital even for a year. According to
the statistics Department, no cases of postop-
erative suppuration were registered in July (ta-
ble 1). The epidemiological Department for the
same July received 1 emergency notification in
the case of purulent-septic infection, that is, the
rate of registered purulent-septic infections was
0.12% (1 case per 815 operated patients). Such
a mismatch is not uncommon. Often managers
do not even know which of the patients filed in
the statistics or epidemiological Department,
that is, even if the number of cases there may
appear different names.

From the analysis of the actual data on the
logs of dressing departments, it follows that in
July received dressings on the regime of care
and treatment of septic wounds 176 operated
patients of surgical departments, which was
21.6 % of the total number of operated patients.
Indicators for patients requiring septic band-
ages ranged from 1% (ophthalmic) to 100%
(burn). Thus, the real level of septic conditions
in operated patients (according to the load on
purulent dressings) was (table 1).

Bacteriological in July, 16.1 % of operated
patients were examined, that is, 131 patients
had a pathological wound discharge, which
was sent to the laboratory. In accordance with
the criteria for determining the standard case,
the epidemiology Department had to receive
131 emergency notices from the hospital de-
partments for each clinical case. However,
even for each bacteriological confirmed case
(26 cases — 3.2 % of the operated) diagnoses of
purulent-septic infections were not established
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by treating doctors, statistically not taken into
account and emergency notices were not filed.
Example: patient M. surgical Department. At
laboratory confirmation at it of the developed
postoperative complication from June 23 and
25 (Citrobacter and Acinetobacter are allo-
cated respectively) the emergency notice on it
didn’t arrive.

The appointment of therapeutic regimens
of antibacterial drugs is another of the un-
doubted indirect signs of infectious complica-

tions of surgical wounds. Such treatment was
carried out in the Tula regional clinical hospital
102 operated patients. Thus, based on this indi-
cator, the level of septic postoperative compli-
cations could not really be lower than 12.5%
(table 1).

An additional criterion that focuses on the
possible occurrence of postoperative compli-
cations (including purulent-septic) may be the
excess of the average duration of postoperative
stay of patients (table 2).

Table 1
Real level of septic conditions in operated patients
= bacteriological | . .
= plo emergency bandages treatme%t including eceived a/b
Department: 2 | suppuration | oo filed | ™ purulent of operated isolated theray
epartments £ | statistics dressing room paIt)ients microflora Py
o
O ltotal | % [total[ % | total [ % | total | % |[total[ % [total| %
Surgical 89 | 0 - 0 - 18 | 202 17 19,1 3 13414157
Neurosurgery 25 0 - 0 - 5 20,0 3 12,0 0 - 3 1120
Spinalsurgery | 24 | 0 | - | o | - 7 [ 292] 1 42 o | - 3 [125
Thoracicsurgery | 33 | 0 - 0 - 13 | 394 13 394 2 161 |13 [394
Vascularsurgery | 51 0 - 0 - 15 294 7 13,7 1 201 4 | 7,8
Traumasurgery 67 0 - 1 1,5 22 32,8 22 32,8 1 15| 51|75
Burn unit 21 0 - 0 - 21 100 21 100 8 |38,1] 16 |762
Urology 107 0 - 0 - 34 | 31,8 34 3,8 | 10 | 93 | 23 | 21,5
Proctology 3910 - 0 - 33 | 84,6 8 20,5 1 |26 6 [410
Gynecology 75 0 - 0 - 2 2,7 2 2,7 0 - 2 |27
Ophthalmology | 194 | 0 - 0 - 2 1,0 2 1,0 0 - 2 | 1,0
ENT 5310 - 0 - 4 7,6 1 1,9 0 - 1119
Endoscopy 37 0 - 0 - 0 0 0 0 0 - 0 0
TOTAL: 815| 0 - 1 012 176 | 21,6 | 131 16,1 | 26 | 32 |102]125
Table 2
Exceeding the average duration of postoperative stay of patients
Exceeding the average duration by (number of days)
Average length " " " " " " " w20l
Departments of days after E‘ >zl 2zl 222 2 _:E‘ é =
surgery S T e T T I e T B B I I D S B
I\ n <t 7o) o ~ 0 o (25
Surgical 9,0 3 5 2 2 2 1 2 | 17
Neurosurgery 11,0 5 1 1 1 8
Spinalsurgery 13,2 1 1 2 1 2 7
Thoracicsurgery 10,4 3 2 1 1 1 1 9
Vascularsurgery 11,1 3 2 1 1 2 1 2 12
Traumasurgery 12,9 7 5 3 2 1 1 3 |22
Burn unit 15,4 1 2 1 1 5
Urology 5.4 7 6 5 3 2 1 3 1 7 |35
Proctology 11,2 2 3 1 1 1 1 9
Gynecology 7,3 3 2 1 6
Ophthalmology 1,4 3 1 1 5
ENT 5,6 2 1 1 1 1 1 7
Endoscopy 4,1 2 1 3
TOTAL: 8,5 39 |32 181410 9 5 4 2 | 12 | 145
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The average length of stay in the Depart-
ment after surgery exceeded in July 145 of
815 operated patients (17.8%).

Thus, the real rates of postoperative sep-
tic complications in the regional hospital can
range from 12.5% (receiving antibacterial
therapy) to 21.5 % (in purulent dressings).

Conclusion

When analyzing the incidence of infec-
tions associated with the provision of medical
care, and in particular purulent-septic infec-
tions, in the Tula regional clinical hospital, it
turned out that the real incidence of infections
associated with the provision of medical care
is 104-179 times higher than recorded, which
indicates a significant shortage of treating doc-
tors in this direction. Low registration rates of
purulent-septic infections due to the following
reasons: concerns with claims against insur-
ance companies, imposition of penalties, the
legal consequences in the form of lawsuits,
both from the regulatory organizations, and pa-
tients; the recommendatory nature of the docu-
ments containing clinical criteria determine
the standard case of purulent-septic infections,
which ignore clinicians; difficulties in the veri-
fication of purulent-septic infections associ-
ated with different methodologies and criteria
in clinicians surgical profiles and epidemiolo-
gists. Often, clinicians working in the surgical
service approach some forms of nosocomial
infections, considering them as a postoperative
complication not associated with infectious pa-
thology. At the same time, the appearance of
the post of clinical epidemiologist in the staff-
ing table did not lead to a radical change in the
situation for the better. Due to the difficulties
with registration and obtaining objective data,
it is not possible to create a complete picture
characterizing the situation of purulent-septic
infections in the hospital, the impression of
sanitary and epidemiological well-being is cre-
ated and as a consequence there is no action on
this problem and preventive measures are not
carried out. To improve this situation, it is nec-
essary first of all to provide a qualitative ob-
jective account of all cases of purulent-septic
infections, and their registration. For these pur-
poses, it is necessary to update and unify the
accounting and registration forms of medical
documentation for more efficient processing.
It is necessary to optimize and upgrade pro-
grammes for the control and prevention of pu-
rulent-septic infections, to include state of the
art algorithms and standards provide various
types of medical care, the current layout anti-
bacterial therapy, recommendations for the ef-
fective use of disinfectants and antiseptics, im-
proved hygiene standards, criteria definitions
for common case of nosocomial infections, as

well as educational programs for health profes-
sionals, aimed at improving knowledge about
the control and prevention of infections asso-
ciated with the provision of medical care, in
particular purulent-septic infections, as well
as the maintenance of sanitary and epidemio-
logical well-being at the appropriate level. It is
necessary to raise motivation among the staff,
possible economic incentives (with timely de-
tection) and penalties (when concealing infec-
tious complications).

To accelerate optimization solution to the
issue of prevention of purulent-septic infec-
tions, completeness of registration and accura-
cy of information obtained it is first necessary:

1) use the criteria for determining the
standard case of purulent septic infection in the
daily work of surgical departments

2) provide full coverage of patients
with suspected (according to these criteria)
postoperative complication bacteriological
examination

3) submit emergency notifications for each
identified case to the epidemiological Depart-
ment with simultaneous information of the sta-
tistics Department

4)to use databases of bacteriological
laboratory, pharmacological Department and
departments of surgical profile for active au-
tomated search of cases of postoperative com-
plications, which will minimize the role of the
human factor (surgeons) in the registration of
purulent-septic infections.

Purulent septic infections that occur after
surgical operations, not only worsen the health
of patients, but also lead to significant econom-
ic, social and moral losses. Currently, the coun-
try has identified and is already implementing
a mechanism for compensation of damage to
the health of patients, so often medical insti-
tutions incur additional costs, compensating
the patient for the damage caused. In the pres-
ence of scarce budget funding, the incentive
to further address the problem of infections
associated with the provision of medical care
may no longer be epidemiological, but eco-
nomic aspects.
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JUYHOCTHO-OPUEHTUPOBAHHBIN ITOJIXO/I
B PABOTE HEJAT'OTA-IICUXOJIOTA
C IIOAPOCTKAMMHU C JEBUAHTHBIM INIOBEJAEHUEM

Kpusosa 10.E., Ilmennunosa U.B.
@I'FOY BO «Hsanosckuil eocydapcmeernnviil yrusepcumemy, Llyickuil unuan, [y,
e-mail: irp@sspu.ru

B crarbe paccmarpuBaoTCs MOAXObI K ONPENEICHHUIO MOHATHS «JI€BUAHTHOE MOBEJCHUE» U €r0 COOTHOILE-
HHIO ¢ HOpMOH moBeneHus. [laeTcst XapaKTepHCTHKa Pa3HOBHIHOCTEH €ro MPOSBICHHS Y IOAPOCTKOB, BBIAEICHBI
MIPUYMHBI BCIJIECKA IEBUAHTHOIO TOBEJIEHHs MIMEHHO B IOJPOCTKOBOM Bo3pacte. IToguepkuBaeTcs posib JIMYHOCT-
HO-OPHEHTHPOBAHHOTO ITOAX0/a K paboTe 1o Npo(UIaKTHKE U MPEOJOICHHIO JEBUAHTHOTO ITOBEICHHS Y MOIPOCT-
KOB, TIO3BOJISIOIIETO CO3aTh YCIOBHUS IS YIOBICTBOPEHUS HOTPEOHOCTH HOAPOCTKOB B CaMOpEaIH3alii. AHAIN3
PEe3yIbTaTOB AMATHOCTHYECKOH PabOThI MO3BOJIMI BBIICIUTH CICAYIOMIUE MPOOIEMBbI MOAPOCTKOB: CKIOHHOCTh
K aJJUKTUBHOMY IOBEIECHHIO, CKIOHHOCTb K CaMOpa3pyIIaoIeMy U CaMOIIOBPEKAAOILEMY TOBEICHUIO, BBICOKUE
MI0Ka3aTed BepOanbHOU U (pU3HIECKON arpeccu, BpaxxaeOHoe oBeJeHHEe B OTHOILICHHN CBEPCTHUKOB U yUHUTENEH,
CKJIOHHOCTb K IPEOIOICHNIO HOPM M IpaBuIl noBejeHus. ITo pesyasTaTaM JHarHOCTUKH ONpPEENIEHbl OCHOBHBIE
HAaIpaBJIeHUs [ICUXOJIOTO-NEeIarornieckoil paboThl ¢ IOAPOCTKAMH-ICBUAHTAMH: YCTPAHCHUE arpecCHH U CKJIOH-
HOCTHU K BpaxJeOHOMY IOBEICHHUIO, PA3BUTHE JOBEPUs K TIOISIM, B TOM UHCIE — B3pOCIBIM; (opMHpoBaHUE T10-
JIOXKUTEITHBIX JTUYHOCTHBIX Ka4eCTB M TOBEACHYECKIX PEaKIii; BRIPaOOTKY aJICKBATHBIX CIIOCOOOB pearnpoBaHus
B KOH(IHUKTHOH CUTyalny; (OpMUPOBAHHE OTPEOHOCTH B COLMAILHOM IPH3HAHUU U CAMOYTBEPIKACHUH; (GOPMH-
pOBaHKe YCTOHYMBBIX MOTUBOB K BEJICHHUIO 3[0POBOT0 00pa3a ,U3HU; CO3JaHHEe CUCTEeMbI HHYOPMUPOBAHHOCTH PO-
JIMTeNei 0 pe3ylbTaTax aHaJli3a COCTOSTHHS 3710pPOBbsl M KOPPEKIIMOHHON PabOThI B IIIKOJIE MO 03/[0POBIICHHIO ICTCH.

KutoueBbie cjioBa: J'IH‘{HOCTHO-Opl/leHTMPOBaHHBlﬁ moaxon, HO}IPOCTKOBlﬂﬁ BO3pacT, IeBHAHTHOE MOBEACHHUE,
arpeccuBHoO€ MnoBe/ieHue, KOH(l).]'ll/lKT

PERSON-CENTERED APPROACH IN THE WORK OF AN EDUCATION
PSYCHOLOGIST WITH ADOLESCENTS WITH DEVIANT BEHAVIOR

Krivova Yu.E., Pshenichnova L.V.
Ivanovo State University Shuya branch, Shuya, e-mail: irp@sspu.ru

The article discusses approaches to defining the concept of «deviant behavior» and its relationship to the
norm of behavior. The characteristic of the varieties of its manifestation in adolescents is given, the reasons for
the surge of deviant behavior in adolescence are highlighted. The author emphasizes the role of a person-centered
approach to the prevention and overcoming of deviant behavior in adolescents, which allows creating conditions
for meeting the needs of adolescents in self-realization. The analysis of the results of diagnostic work allowed us to
identify the following problems of adolescents: a tendency to addictive behavior, a tendency to self-destructive and
self-damaging behavior, high rates of verbal and physical aggression, hostile behavior towards peers and teachers,
a tendency to overcome norms and rules of behavior. Based on the results of the diagnostics, the main directions
of psychological and pedagogical work with deviant adolescents were determined: elimination of aggression and
propensity to hostile behavior, development of trust in people, including adults; formation of positive personal
qualities and behavioral responses; development of adequate ways to respond in a conflict situation; formation of
the need for social recognition and self-affirmation; formation of stable motives for maintaining a healthy lifestyle;
creation of a system of awareness of parents about the results of the analysis of the state of health and correctional
work in school for the health improvement of children.

Keywords: person-centered approach, adolescence, deviant behavior, aggressive behavior, conflict

JleBUaHTHOE TMOBEACHUE MOAPOCTKOB —
OJlHa W3 TPOOJIEM CErogHSIIHEro OOIIecTBa,
B KOTOPOM 3aMETHO «MOJIOJICIOT» TaKHe sIBJIe-
HUS, Kak TaDaKoOKypeHHe, HApKOMaHHs, IIPaBo-
HapyIlIeHUs. YBEIUUEHHUE YUCIIa JIEBUAHTHOTO
MOBEICHUS CPEAM MOAPOCTKOB HEOIATrONpHsT-
HO CKa3bIBAIOTCS HE TOJBKO Ha OJaromnonyduu
BCETO O0IIeCTBa, HO M HAa CAaMHX HOIPOCTKAX,
OKa3bIBasi HETaTUBHOE BIMSHHE HA MX NCHUXHU-
yeckoe U (usnueckoe 3n0poBbe. Cpenu mpu-
YMH BO3HUKHOBEHUS J€BHAHTHOTO TOBEACHUS
yUEHBIE OTMEYAIOT COLMANbHYIO HECTaOWIIb-
HOCTb, paspylliCHHE TPAAULUOHHBIX WHCTHU-
TYTOB COIMAJM3alMN JeTeil M MOIPOCTKOB,
nedopmaryio MPUBEIYHBIX COCOOOB HX CaMo-
peanu3aiyy, KOMMepIHaInu3anuio chep 1ocy-

ra, M3MeHEHHe 1IEHHOCTEN CeMEMHOro BOCIH-
TaHus U pyrue haktopel. Bee 9TH n3aMeHeHus
[IOKa3bIBAIOT HEOOXOAMMOCTL OOHOBJICHUS
CIIOKUBIIUXCS B 00pa3oBaHuH (JOPM BOCTIHTA-
HUS ¥ Pa3BUTHS TIO/IPACTAOIETO TOKOJICHUSI.

I.Ie.m; HCCJICA0OBAHUSA

Lenp Hamiero ucciuenoBaHUs 3aKIrO4a-
eTcsl B BBIABICHUHM 3(PQPEKTUBHBIX IOIXOIOB
W HampaBICHUH pPabOThl ILIKOJIBHOTO Ieja-
rora-Icuxojora ¢ IOAPOCTKAMU C JIEBHUAHT-
HBIM I10BE/ICHUEM.

MarepuaJjibl 4 MeTOAbI UCCJIEJOBAHUS

B mupokom 1uiaHe uccliieioBaHus mpoosie-
MBI JIEBUAHTHOI'O MOBEIEHUSI CBOLATCS K HC-

EUROPEAN JOURNAL OF NATURAL HISTORY Ne 2, 2020



lcuxonornyeckune HaykKun

CJIEIOBaHUIO (DAaKTOPOB MPOSIBICHUSI TAPMOHUH
MEX[Y JIMYHOCTBIO U OOILIECTBOM, ONTHMHU3A-
MU UX B3aUMOJISHCTBYS U pa3BuTHsl. [jis Toro,
YTOOBI JaTh KaueCTBEHHYIO XapaKTEePHCTHUKY
JIEBUAHTHOTO MOBEJIEHUS, €r0 CIeIyeT COOTHE-
CTH C IOHATHEM «HOpMay. HopMoil moBeneHus
CUUTAETCs OOLICTIPU3HAHHBIN YHHBEPCAIbHBIN
oOpasel MOBEACHUS B ONPEIEICHHOM COLMY-
Mme. JI.C. BbIroTckuil BEIAEHI psi] XapaKTeEpH-
CTHK TIOBEJICHHs: MOTHBHUPOBAaHHOCTH, aJiall-
TUBHOCTb, AyTEHTHYHOCTh, MPOTYyKTHBHOCTH,
a7IeKBaTHOCTH [1].

I0.A. TIpocTakuimmua B Ka4yecTBE OCHOB-
HOTO MpPHU3HAKa HOPMBI MOBEACHUS BBIIECISCT
WHCTUTYIIMOHAIBHOCTh, KOTOPYIO paccMaTpu-
BaeT KaK «CHCTEMY OOIIETIPUHATHIX, Hanboee
W3BECTHBIX CTEPEOTHIIOB IIOBEIEHUS B pas-
JTUYHBIX cepax KHU3HEACATEILHOCTH 4Yelo-
BEKa, YTO MPUJAET UM BaKHOE U BECOMOE CO-
LUaJIbHOE 3HaYEeHUE U CBOMCTBO, TaK KaK OHHU
YCIIOBHO CTa0MIIbHBIL, IIOCTOSTHHBI, & Ha 3aKOHO-
JaTeIbHOM YPOBHE HOCAT 00IIe00s3aTeTbHbII
xapaktepy» [2]. DTH XapaKTepUCTHKHA MOKHO
IKCTPAIOIUPOBaTh W TIOHITHE JIEBUAHTHOTO
MOBEICHUS, T.K. OHO TaK)Ke BBI3bIBACTCS JIMY-
HOCTHBIMH OCOOCHHOCTSIMM YEJIOBEKa M €ro
CIIOCOOHOCTBIO  BBICTPAaWBaTh  OTHOIICHUS
C OKpY’KaloIle coralbHON cpenoil (Tak, Kak
yMeeT, Kak moiaydaetcs). OTTaaKkuBasCh OT 10-
HATUS HOpMBbI moBenenus, FO.A. Ilpocraku-
LIMHA ONIpeNieNsieT JeBUaHTHOE MTOBEIEHUE KaKk
«HApyLICHHE COLMAIBHBIX HOPM IIOBEICHHS
HE3aBHCHMO OT TOTO, COOTBETCTBYET JIH JaH-
Has HOpMa TpeOOBaHUSAM COIMATIBLHON pealb-
HOCTH WJIH HET.

N.A. KenpoBa oTmeyaeT, 4TO «OCHOBO-
10JIaralolIUM B T€HE3UCE JI€BUAHTHOCTU SIB-
JSIeTCs MPOLIECC COLMAIN3AINH, B X0/1€ KOTO-
pOTO WHIUBU] IPUHUMAET COIUATBHBIA OTIBIT
W BOCIPOM3BOIUT CHUCTEMY COIHAIBHBIX
CBsI3eH 3a c4eT cBoel akTuBHOCTH» [3]. Ilpm
9TOM YeJIOBEK CTAHOBUTCS HYacThbIO OMpeje-
JieHHoTo 001ecTBa. Ocoboe MecTo B IpoIec-
Ce COLHMAIM3aLMN 3aHUMACT MOAPOCTKOBBIH
Bo3pact. [lompocTok cTpemMuTcs 10Ka3aTh
OKPYKAIOIINM U, B TIEPBYIO OYepelb, CAMOMY
cebe CBOIO CaMOIIEHHOCTh M CaMOCTOSTENb-
HOCTB, YTO, C OIHOH CTOPOHBI, IOMOTAET EMY
B MHAMBHYaJIU3allMd U Pa3BUTHUU COOCTBEH-
HOM JIMYHOCTH, & C JIPYIOM — OCIOKHSET OT-
gourenust ¢ odbmectBoM. JI.C. Beirorckuii
MOKa3aJl, YTO OCOOEHHOCTH TPOSIBICHHS Je-
BHAHTHOTO TOBEICHUS TOAPOCTKOB CBS3AHBI
C KOHKPETHBIMHU COLMATBHBIMH OOCTOSITEIb-
CTBAMH: HM3MEHEHHEM OTHOIICHUS K MHpPY
B3POCIBIX M HMX LEHHOCTSIM, H3MEHEHUEM
MMO3UIIUY TIOJPOCTKA BO B3aMMOOTHOIIEHUSIX
co B3pocibiMM U cBepcTHuKamu. N.A. Ke-
ZpOBa MOMYEPKUBACT, YTO MOYBOM /IS JEBU-
AQHTHOTO TMOBEJICHUS TOIPOCTKOB CTAHOBUTCS
UX CTpEeMJICHHE K HOBH3HE, K OPUTHHAIBHO-

CTH TOBEACHMS (B TOM YHCII€ U OTKJIOHSIO-
HIerocs), JKellaHUue yTBEPKAATHCSI, MBITATHCS
M3MEHUTH CYLIECTBYIOIIYIO CHCTEMY OLIEHOK
U B3MIAJOB, NPUHATHIX B OJMDKAHIIEM OKpY-
xkenun. H.B. ®enopoBa u E.A. YepkeBuu,
n3ydasi J€BUAHTHOE MOBEICHHE MOAPOCTKOB,
BBISIBWIIM, YTO Takoe IOBEIECHUE Hadmona-
eTCsl MPEUMYILECTBEHHO B KPYry OOILEHUS,
B KoJIbHOU cpeze [4]. [loBeaenue nmonpoct-
KOB HOCHUT arpecCHUBHO-HACHIIbCTBEHHBIN
XapakTep, YTO CBUICTEILCTBYET O «COLU-
aJIbHO-TICUXOJIOTMYECKON INYHOCTHOM ieop-
Malum». ArpecCUBHO-HACUIBCTBEHHbIE JeH-
CTBUS TOJAPOCTKOB SBISIOTCSI KaK CIIOCOOOM
JOCTHXECHHUS KaKOM-T1100 3HAYMMOH IIenu,
TaK U CII0cO0OM MCUXOJIOTMUECKOH Pa3psIKH.
Jluana3oH MOTUBOB X BOSHUKHOBEHUS OU€Hb
HIMPOK — OT OOM/IBI ¥ HETIPUSI3HHU JI0 CHOOM3-
Ma M CTpeMJeHHs K HpeBocxoacTBy. Kpo-
Me HaCHJIbCTBECHHO-arpeCCUBHBIX JICHCTBUM
CpeIy COBPEMEHHBIX MOJPOCTKOB B BO3pACTE
14-17 net pacnpocCTpaHEeHbl MIKOJIbHbBIE MPO-
I'yJbl, CKBEPHOCIOBHE, TaDAKOKypeHUE, Ipy-
0oe moBeneHUE B KOH(DIMKTHBIX CHTYaIUsX
CO CBEpCTHHKAMH M Ielaroramu, ynorpeone-
HHUE alnkoroybHelX Hanutkos. H.B. ®enoposa
u E.A. UepkeBruu oOpamatoT BHUMaHKE Ha TO,
YTO J€BUAHTHbIE ()OPMBI OBEACHUS MIPHUBIIE-
KaTeJIbHBI Ul NOJPOCTKOB, TaK KakK paccMa-
TPUBAIOTCA MMM KaK BO3MOXXHOCTH TOAHSTH
CTaTyC B IpyIIe 3a CUET MPOSIBICHUS CBOEH
CHUJIBL, IOBKOCTH, cMenocTH. KpoMme 3Toro oHn
MOTYT CONPOBOXKIATbCS BO3HHKHOBEHHEM
YyBCTBA YJOBOJILCTBUSL OT NPUYMHEHUS Bpe-
J1a, 0COOEHHO €CJIN UX IPUYMHAMU SIBIISIIOTCS
03JIO0JICHHOCTH MM OaHaIbHAS CKYKa.

Ha nam B3msi, KOppekuus J1€BHaHTHOTO
MOBEICHUS TIOAPOCTKOB 00SI3aTEJILHO TOJKHA
MPOXOIUTH C Y4ETOM JIMUHOCTHBIX OCOOEHHO-
CTeH Ka)KIOr'0 M3 JEBUAHTOB M OBITH HaIpPaB-
JIeHa Ha YTOYHCHHME MMEIOLIMXCS MOTUBALUH,
YCTaHOBOK, ()OPMHUPOBaHHE HPABCTBEHHBIX
[IEHHOCTEH 1 MOBEACHMUS ITOIPOCTKA [ 5, 6]. Har
OMBIT PadOTHI MOKa3bIBACT, YTO IIOCTPOCHHE
MICUXOJIOTO-TIEAArOrNYE€CKOT0 B3aUMOACHCTBHS
Ha OCHOBE JINYHOCTHO-OPHEHTHUPOBAHHOIO
MOAXO0/1a II03BOJISIET Y4eCTh CelnUKy HHAU-
BUJIyaJbHOCTH JIMYHOCTH KaXKJOTO IOJPOCT-
ka [7]. CyTb JTUYHOCTHO-OPUEHTHUPOBAHHOTO
noaxona U.C. SIkumaHCKast BUANUT B «IIpHU3HA-
HUW yYeHUKa ITIaBHOW JIEHCTBYIOMIECH GUTypoit
BCEro 00pazoBaTeIIbHOTO TIporeccay [8, c. 15].
IIpu >TOM OHa MOOYEPKHUBAET, YTO YUEHHK
HE CTAHOBUTCS CYOBEKTOM OOY4YEHUS M BOCIIHU-
TaHus, a ABIAETCS UM H3HAYAJIBHO CO CBOUM
CYOBEKTHBIM (MHIUBHyaTbHBIM, )KUTCHCKUM)
OIIBITOM, CO CBOUMH CHOCOOHOCTSIMH, pa3BU-
BaTb KOTOpBIE IIPHU3BaHA JIMYHOCTHO-OPUEHTHU-
pOBaHHAs CHCTeMa OOyICHUS.

I'maBHasg 0coOeHHOCTH JTMYHOCTHO-OPHEH-
TUPOBAaHHOIO MOJXOJa — OpPUEHTalMs Ha ca-
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MOpa3BUTHE M CaMOpealIM3alMio MOJPOCTKa
B KOHKPETHOH JesITeNbHOCTHU. JIMYHOCTHO-0pU-
SHTHPOBAHHBIA IOXO0J] TMPU3HAET JUYHOCTH
KaK MPOAYKT OOIIEeCTBEHHO-UCTOPHUECKOTO
pa3BUTHS W HOCHTENS KYIbTYpbl. JIMYHOCTH
3[ECh paccMaTpuBacTCs Kak I1eJb, CYOBEKT,
pe3yibTaT M TIaBHBIA KpUTEpHid d(PQPEKTHB-
HOCTH TICHUXOJIOTO-IIEJarOrMYecKoro B3auMo-
neictBusa. Takoe B3aMMONEWUCTBHE CTPOUTCS
C OMOpOH Ha YHUKAIBHOCTH JHYHOCTH H €e
aKTyaJbHBIE BO3MOXHOCTH. [losTOMYy OCHOB-
Hasg 3ajaya Tejarora-ricuxosiora B paboTe
C TOIPOCTKAMHU-JIEBUAHTAMH — JTO CO3aHUE
YCIOBUN JUISL YAOBJIETBOPEHUSI MOTPEOHOCTH
MTOJIPOCTKOB B CAMOPEATH3AINN U PA3BUTHUU UX
TBOPYECKOTO TOTeHIMazia [9].

BrIsiBI€HHIO TOIPOCTKOB, CKIIOHHBIX K JIe-
BUAHTHOMY TOBEJIEHHIO, CIIOCOOCTBOBaIA
JUarHocTuyeckas padora. Mbl mpoBenu aua-
THOCTHKY oOyvarouxcst 7 U 8 kiaccoB (00b-
€M BBIOOPOYHON COBOKYITHOCTH — 47 YeIIOBEK)
C HICTIOJIb30BaHUEM CJIETYIOIINX METOAOB:

1) aHamu3 MOKYMEHTOB (M3yUeHHUE JTMIHBIX
JIeNl TIOPOCTKOB). Llenb: BBIIBUTH OCHOBHBIC
MIPUYHHBI TIOCTAHOBKH TIOAPOCTKOB Ha BHY-
TPULIKOJBHBIN y4YeT W/WiM Ha Y4eT B opra-
Hax KJIH;

2) MeTOm DJKCHEpTHOH oreHkH. llenb:
BBISIBUTH IIOJPOCTKOB, CKJIOHHBIX K JICBH-
AQHTHOMY TIOBEICHUIO, W PACIpPENeNUTh HX
0 TPYIIaM Pa3HOTO YPOBHS MPOSIBICHUS Jie-
BHAHTHBIX MPOSIBICHHUIA;

3) TecTrpoBaHUeE:!

a) metoauka «OrpeneneHne CKIOHHOCTH
K OTKJIOHsTIOTIIeMYycs moBeaeHuio» (A.H. Open).
Lenb: BBIIBUTH TOTOBHOCTH (CKJIOHHOCTB) 00-
YUAIOIINXCS K peasn3aliy pa3indHbIX (Gopm
OTKJIOHSIOIETOCsI [TOBEACHUS;

0) MeTonuka «JIMYHOCTHBIA  OMPOCHHUK
arpeccuBHocTu» A. bacca — M. Ileppu. Llens:
BBISIBUTH YPOBEHb TPOSBIEHUS arpecCHUBHBIX
U BpaKAEOHBIX peaklnii 4eJoBeKa.

Pe3yabTarhl Hccie10BaHus
U UX 00CyxK/aeHue

AHanu3 JUYHBIX JIeJd MOJPOCTKOB TIO-
3BOJIHUT BBISIBUTH 19 oOydaromuxcs (40,4 %),
COCTOSIIIUX Ha BHYTPHUIIKOIHHOM yueTe. Oc-
HOBHBIMH TIPHYUHAMH TIOCTAHOBKH SBIISIOTCS
crnenyronue (pacroaoKkeHbl M0 YMEHBIICHHIO
YacTOTHI MPOSBIICHUS):

— IPOTYCK 3aHSATHH 0€3 YBaKUTEIBHBIX
rpuuuH (57,9 %);

— TIPOSIBIICHUE arpeccuu (M3eBaTeIbCTBO
HaJ MIaamuMe yqammmucs) (42,1 %);

— IIOCTaHOBKa Ha yueT B opraHax KJ/IH
(31,6 %).

Taxoke B JMYHBIX JieJaX MOJPOCTKOB OTpa-
JKEHBI IPUYMHBI UX TOCTAHOBKH HA YYE€T B Op-
rarax KJIH) (Takux oOy4aromuxcs mecrepo):

— ynoTpebiIeHne anKOTOIbHBIX HAITUTKOB;

— ynotpe0JjeHne TICUXOTPOIHBIX U HAPKO-
TUYECKU CPEIICTB.

[Ipu 5TOM y IOAPOCTKOB MOXKET OBITh He-
CKOJIbKO TIPUYHMH TIOCTAaHOBKM Ha ydYeT, Ha-
npuMep yrmoTpeOIeHre amKoroisl M TPOITyCK
3ansTHid; ynorpebnenue [TAB u coBepiienue
MPOCTYTKOB U T.JI.

AHanu3 TUYHBIX TSN TaK ke TOoKa3all, 4YTo
9 moxpoctroB (47,4 %) BOCIIUTHIBAIOTCS B TIOJI-
HBIX Y BHEIITHE OJIarOTOTy9IHBIX CEMbSX (pou-
TeNn paboTaroT, COTPYAHUYAIOT C TeJaroraMu
mkossl). Emre nBoe mompoctkoB (10,5 %) Boc-
MUTHIBAIOTCS. B MHOTOJETHBIX CEMbsIX, KOTO-
pble MO)KHO OTHECTH K «TpyIIIe PUCKay (B ce-
MBSIX OUH POAMTENh, BOCIIUTAHUIO CTAPIIAX
JIeTei He ylemnseTcs TOJHKHOTO BHIMAaHUS, BCE
BHUMAaHHUE HAINpPAaBICHO TOJILKO Ha MIIAJIIINAX
nereit). Ocrampubie 8§ mompocTkoB (42,1%)
BOCIIUTBIBAIOTCS B HEOJArOMONYYHBIX CEMbSX
(BcTpewaeTcst aJKOroju3M OIHOTO MM 000MX
poauTenei, OpoHKHIYECTBO POAUTENEH, 0e3-
pabOTHBIC POTUTEITH).

B xadectBe »3KcmepToB OBLIM 0TOOpa-
Hbl 12 megaroroB M 3aMeCTHTENb TUPEKTOpa
[0 BOCHHUTATENbHOW pabote, paboraromue
C UCIIBITYEMBIMH, KOTOPBIE MOTJIH OOBEKTHBHO
OIICHUTH KaXKJIOTO W3 CTOSIINX Ha BHYTPHII-
KOJIbHOM Y4Y€Te TOPOCTKOB II0 YPOBHIO B3a-
UMOOTHOIICHUI W CTETNeHU KOH(IMKTHOCTH
CO CBEpPCTHUKAMHU. AHAlU3 pe3ylbTaToB IMpU-
MEHEHHUSI METO/a SKCIEPTHOW OLEHKH MOKa-
3aJ1, 9TO 6 MOAPOCTKOB, KOTOPBIC MOCTABIICHBI
Ha y4eT W3-3a MPOSBICHUS arpeccHd W yda-
CTUSl B KOH(IMKTaX OTMEUYEHBI KaK «CHIBHO
KOoHQIUKTHBIe». [lemarorn XapakTepu3oBau
JTAaHHBIX MTOJPOCTKOB KaK HEC/IEPIKAHHBIX, pac-
YETIIMBBIX, CTPEMSIIUXCSI CIIOBOM HIIU JIEIIOM
KaK-TO 33JIeTh CBEPCTHUKOB, MBITAIOLIUXCS
BO 4TO OBl TO HU CTaJ0 JOMWHHUPOBATH HaJ
HUMH. J{aHHBIE MTOAPOCTKN HETEPIIUMBI K Y-
’KOMY MHEHHIO.

JIBoe moapoCTKOB, MO CJIOBaM, MEIaroroB
«cnabo xoHdmukTHBY. Ha yder mocrasie-
HBI M3-3a MPOIYyCKa 3aHATHI 0€3 yBaKUTEIb-
HBIX TpUYUH. B TO e Bpems y OSTHUX IMOI-
POCTKOB TOJTydaeTcsi KOHTPOJIHPOBATH CBOE
MOBEJICHUE B MpoIlecce B3aMMOJCHUCTBHS
CO CBEpCTHUKAMH.

BonpmmncTBo monpocTtkoB (11 yenoBek)
0XapaKTePU30BaHbI KAK «YMEPEHHO KOH(IIUKT-
Hele». llemarorn oTMeyaroT UX CTpeMIIeHUE
3aHATH BEAYIIYIO, IIEHTPAIBHYIO POJb B KO-
JekTuBe. M BaXkHa HE 3alluTa WHTEPECOB,
a TICUXOoJIorHYecKas modeqa Haja «IPOTHBHU-
kom». [ToapocTKu 3aMeYeHBI B TOM, YTO JTHOOST
MaHUITYJIUPOBATh CBEPCTHUKAMHU.

AHanu3 JaHHBIX, MOJXYYEHHBIX 110 METO-
nuke «Orpenenenrne CKIOHHOCTH K OTKIIOHSA-
romemycst moseaeHuto (COIT)» (A.H. Open),
MoKa3ayn ClieAylollee: BBICOKas CKIOHHOCTH
K TIPEOIONICHHIO HOPM M mpaBuil (Iukana 2)
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orMeudaercss y 31,6% WHCHBITYyeMBbIX, CKJIOH-
HOCTb K aJJINKTUBHOMY IOBEJCHHIO (1IKasa 3)
y 10,5% nuskas, y 21,1 % — Beicokas. [loutu
TTOJIOBIHA UCTIBITYeMBIX (47,4 %) nMeroT cpen-
HIOI0O CKIIOHHOCTh K CaMOTIOBPEKIAIOIIEMY
U camopa3pylaoleMy MOBeJeHHIO (IIKa-
na 4). Beicokasi CKIIOHHOCTh K arpeccuy U Ha-
cunuio (kana 5) Habmonaetcs y 52,6 % ucnbl-
TyeMbIX. Huskue 6armibl mo mikane 6 (BoJeBoro
KOHTPOJISI DMOILIMOHAIIFHBIX PEaKIuii) CBHUjIE-
TENBCTBYIOT O CJIa00CTH BOJIEBOTO KOHTPOJIS
OMOIMOHAIBHON cdepbl, ATO HaOIIomaeTCs
y 21,5% wucnsityembix. 36,8 % IIKOIHHUKOB
HUMEIOT BBICOKYIO CKJIOHHOCTBH K JICTUHKBEHT-
HOMY TIOBe/ICHHIO (11Kamna 7).

JIMYHOCTHBIA ONMPOCHUK arpecCUBHOCTHU
A. bacca — M. Ileppu mokasai, 94To BBICOKas
CKJIOHHOCTh K ()M3MYECKOH arpeccuu (IIkKa-
na 2) nabmromaetcst y 42,1 % HCHBITyeMBIX,
a Huskasg — 26,3 %, CKIOHHOCTb K IMpOsIBIIC-
HUIO JIAaTEHTHOW arpeccuu (mkana 1) Ha BBI-
COKOM YpOBHE BbIpakeHa y 38,8 % mHIKOJb-
HUKOB, CKJIOHHOCTh K TIPOSBICHHIO THEBa
(mxamna 3) y 42,1% wucnpITyeMbIX BbICOKas.
42,1 % ncIbITYyeMBIX UMEIOT BBICOKYIO CKJIOH-
HOCTb K BpaXAeOHOMY IOBEACHMIO (IIKa-
na 4). Breicokas CKIIOHHOCTh K BepOanmbHOI
arpeccun (mkama 5) HaOmomaetcs y 57,9 %
ACTIBITyeMBbIX. Cpen TTOIPOCTKOB HaMH OBLIT
BBISIBIICH OOJBIION MPOILIEHT 00yJaromuxcs,
MPOSIBJSIIOIINX arpecCUBHBIC peakuuu. Tak,
BBISIBJICHHBIC arpecCUBHBIC pEaKIMU Kaca-
JUCH BPaXJI€OHOCTH, YTPO3Bl OKPYIKAIOIIUM,
BepOaNbHBIX PETUIHK U Tpodero. Tak xe, Kak
W TI0 TPEIbIAYIIeH METOIWKE, MBI BBISBUIN
HEJIOCTATOYHBIA YPOBEHb pa3BHTHS CaMo-
KOHTPOJIS: HHU3KME Oaulbl MO WLIKajie BoJie-
BOr0 KOHTpOJs (mkana 6) HaOIIOZAoTCs
y 26,3 % UCHBITYEMBIX.

Takum oOpa3zom, mTuarHocTmdeckas pado-
Ta TO3BOJMIA CPOPMYIHUPOBATH CIETYIOIINE
poOJieMbl B IIKOJIC: IMPOIMYCK 3aHATHH 0e3
YBaKUTEIBHOW MPUYHMHBI, POSIBJICHUE arpec-
CHHM, yJacTHe B Jpakax, BpaxjeOHOe MoBese-
HUE B OTHOIIEHUHM CBEPCTHUKOB W yUWTEINEH,
MIPeoIoJIEHuEe HOPM U TIpaBUJI TIoBefeHus. Mc-
CJIeZIOBaHME TIOKA3aJi0, YTO YIS TIOAPOCTKOB,
MIPO’KUBAIONINX B HEMONHBIX CEMbsX (B Ha-
IIeM Ccllydae — C Marepbio Win ¢ 0a0yIlKoii),
XapaKTEepHbl TakWe ACBUAHTHBIC (OPMBI TO-
BEJICHHS, KaK YMOTpPeOIeHNEe MCUXOTPOIMHBIX
Y HapKOTUYECKHU CPENICTB, YMOTpeOIeHne ai-
KOTOJIbHBIX HAITUTKOB, IPOSIBIIEHUST KOPBICTHO-
rO TIOBEJIeHUs (MEJKHE KpaXkH), TIOBBIIIEHHAs
arpeccuBHOCTh U IpyOocThb. JliIsi ToBeneHHs
00y4alomMxcsi M3 ONEKaeMbIX CeMel Xapak-
TEPHBI XYyJIWTAaHCKUE JCWCTBUS W TOCTYIIKH,
IIKOJBHBIE TPOTYIbI, KypeHue. [lo meromnke
COIl y maHHBIX TOIPOCTKOB OBIIM BBISBIIC-
HBI CKJIOHHOCTh K Q/ITUKTHUBHOMY ITOBEJICHUIO,
CKJIOHHOCTbH K IIPEO/IOJIEHUIO0 HOPM U TIPaBHII,

CKJIOHHOCTb K CaMOIIOBpEXJaoleMy Hu ca-
MOpa3pyLIaneMy TOBEICHHIO, CKIOHHOCTD
K BpaXX/1€OHOMY MOBEJCHHUIO.

[lostomy pabora mneparora-rncuxosiora
C IIOAPOCTKAMU-JIEBUAHTaMH [I0J’KHA ObITh Ha-
MpaBJieHa Ha:

1) ycTpaHeHHe arpeccuu W CKIOHHOCTH
K BpakJcOHOMY IMOBEACHUIO, Pa3BUTHE TOBE-
PHSL K JTIOASIM, B TOM YHCJIE — B3POCIIBIM;

2) bopmupoBaHUE TOJOKHUTCIBHBIX JTHY-
HOCTHBIX KQUECTB U IIOBEIEHUECKUX PEaKLuii;

3) BBIPaOOTKY aJIeKBaTHBIX CIIOCOOOB pea-
TUPOBaHUs B KOHQIMKTHOHN CUTYyalnu;

4) dopmupoBaHHE TOTPEOHOCTH B COLM-
AIbHOM TNPU3HAHUHU M CaMOYTBEP)KJCHNUH;

5) dopMupoBaHHE YCTOWYMBBIX MOTHBOB
K BEJICHHIO 30POBOr0 00pa3a >KU3HH;

6) cozmaHue CHUCTeMbl HWH(POPMUPOBAH-
HOCTH pOAMTEJeH 0 pe3yapTrarax aHajiusa co-
CTOSIHUSL 37I0POBBSI U KOPPEKLIMOHHOH padoThI
B IIIKOJIE TIO O3JOPOBJICHUIO JCTEH.

Ha OpraHU3alOHHO-MOTHBALIOHHOM
sTane padOThl Mbl IO3HAKOMHJIM IOAPOCT-
KOB C OCHOBHBIMHU TIpaBWJIaMH pabOThI B Tpe-
HUHTOBOW TpyImIme, ¢ OOIKM colaepKaHueM
HalmMx BcTped. Ha 3ToM sTame nmpumeHeHue
JMYHOCTHO-OPUEHTHPOBAHHOTO TOIX0Aa IO-
3BOJIMJIO OOpPATUTh MX BHUMAaHUE HAa BO3MOXK-
HOCTb JIMYHOCTHOI'O POCTa («yCOBEpPLIEHCTBO-
BaHUe ceOs»). MBI BBIABISIN MHEHHE PEOST
0 TpennovnTaeMbix (opmax paboThHI, YpOBHE
X CaMOCTOSITEIILHOCTH; OBUIO MPEIJIOKEHO
HayaTh 3anonHATh «KapTy Jim4HOCTHOTO pO-
CTa», B KOTOPOH MOAPOCTKU (PUKCHUPOBAIH
CBOU CTPEMJICHHMS, LI€JIM U MMEIOLIHNECs TPyI-
HOCTU. B JanpHeiiieM 3To moMoraeT BbICTPO-
UTh paboTy B TPyNIE TaKUM 00pa3oM, YTOOBI
KKl YYAaCTHUK YyBCTBOBAJ JIMYHOCTHYIO
3HaUUMOCTb  BBIMOJHSEMBIX  YNPa)KHEHUH
U MOT BUJIETh CBOE IPOABHKEHNE K CBOMM XK€
COOCTBEHHBIM LIEIISIM.

3aKjIoueHue

JanbHeiimas paboTa mejarora-mcuxo-
Jora, BBICTPOCHHAs Ha OCHOBE JIMYHOCTHO-
OPUEHTUPOBAHHOTO MOAXO0JA, MOJKHA OBITH
HampaBJiecHa Ha OCO3HaHHE CBOEH camo-
IIEHHHOCTH W pa3BUTHE YMEHUH yTBEPKIATh
€€ COIMaJbHO-OJ00pSIEMBIMH  CIIOCOOaMH
(TBOpUECKO, CIMOPTHBHOM, COLMAIBHO-AK-
TUBHOM JEATENIBHOCTH). Takum o0Opa3om
y pebsar Oymetr dopmupoBarbcs CyObeKTHAs
JKU3HEHHAs MO3MLMs, OyAyT pacIIupsITbhCS
MIPEACTABIEHNUS O CBOMX COOCTBEHHBIX BO3-
MOXXHOCTSX. VMIcrionp30BaHNe UTPOBBIX U MH-
TEPaKTUBHBIX METO/IOB pa0OThI, IPOBECHUE
TPCHUHTOB MO3BOJMUT IMOBBICUTH KOMMYHU-
KaTUBHYIO KOMIIETEHTHOCTb TOAPOCTKOB,
YPOBEHb HMX 3>MOaruu, cHopMupoBaTh 3¢-
(eKTUBHBIE TIPUEMBI OOIICHUS C Pa3ITUYHBI-
MU cobecenHrkamMu. MBI Ipemonaraem, 9To
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Takas aKTHUBU3alUsd B3aMMOJEHCTBUS IOJ-
POCTKOB ApYr C¢ APYroM IO3BOJHUT NMPUHSATH
POJIb B3POCICIOLIETO YeI0BEKa, CBOOOAHOIO
OT J€BHALIMU.

Taxkum 00pa3oM, IOCTPOEHHUE IICUXOIOTO-
TeIaroTHUeCcKoi paboThl ¢ TIOAPOCTKAMH C Jie-
BHAHTHBIM TIOBEJIEHHEM Ha OCHOBE JIMYHOCT-
HO-OpPUEHTHUPOBAHHOTO TIOAXO/A  IO3BOJIUT
3allyCTUTh AKTUBHBIM IpoLecC CaMOM3MEHe-
HUsL OOyYaloImerocsi, pa3BUTHs €ro CyObeKT-
HOM TTO3UINH 0 OTHOIIEHUIO K COOCTBEHHOI
y‘IG6HOI>i JACATCIIBHOCTH WU MCKINYHOCTHO-
MY B3aMMOZACHUCTBHUIO.
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AHAJIN3 BE3OITACHOCTH TPAH3AKIHUI ITPA ITOUCKE JJAHHBIX
HA PBIHKE TPYJA C IPUMEHEHUEM TEXHOJIOI'MU BLOCKCHAIN

Bepmanckas E.I'., 3orkuna A.A.
®@I'BOY BO «Ilenszenckuil 20cy0apcmeenHblil mexHoio2uyeckuil yHugepcumemy, Ilensa,
e-mail: bereg.50@mail.ru

Texuonorust 6iokueiin (blockchain) B HacTosiiee Bpemsi oOperaet BCro OOJNBIIYO MOMYISIPHOCTD, Onaroaaps
TOMY, 4TO 00ECIIeUHBACT HAJINYME TAKUX HPUHIUIIOB, KAK BHICOKHI YPOBEHB HOBEPUs K CHCTEME, MaKCHMaJbHAs
3aIMICHHOCTD, OOIIEN0CTYITHOCTh I BCEX YYAaCTHHKOB M OTKPHITOCTh IPHU Iepesnade MHpopmannu. B crarse
paccMaTpHBaeTCsl MEXaHU3M JEHCTBHS NELEeHTPAIN30BaHHOI, PEBOIIONHOHHOI, aBTOHOMHON CHCTEMbI 0OMEHa HH-
(hopMalMOHHBIMU LIEHHOCTSIMU M BOIIPOCHI BHeApeHus TexHosnorun Blockchain B cdepy nomepxku peiHKa Tpy/a.
IpuBeeHBI CpaBHUTEIBHbIC XapPaKTEPHCTHKHU (JOCTOMHCTBA U HEAOCTATKH) MOMCKOBBIX CHCTEM PA3JIMYHON apXu-
TEKTYpBI, 00eCIICUNBAIONIHE OUCK JaHHBIX Ha PHIHKE TPy#a. PaccMoTpena nenodka OJ10K0B, IpeJHa3HAYCHHAS IS
00paboTKH U XpaHeHHs TpaH3akuuii. [IpuBeseHa 000CHOBAHHOCTH HCIIONB30BaHMs JepeBa Mepkiia, MM aepeBa
Xelllei, Kak crioco0a Bepu(pHKaIMK XpaHAIIMXCs JaHHBIX. [Toka3aHa BO3MOXKHOCTb HCIIOIB30BaHHs TIPEUI0KEHHOTO
MeTo/la B Ka4eCTBE HHCTPYMEHTA ITOBBLIICHNUS 3aIIUIICHHOCTH aBTOMAaTH3UPOBAHHEIX cucteM. [locTpoeHa cTpyk-
TypHas cXema, pa3padarbBaeMOro MPUIIOKEHHUS [T PELICHHUs IPOOJIeM, CBSI3aHHBIX ¢ 00CCHEeUeHUEM YPOBHS J10-
BEpHsl K CUCTEME, 3allMIIICHHOCTH, JIOCTYITHOCTH JAHHBIX, TapaHTHil JOCTOBEPHOCTH JaHHBIX. Oco00e BHHMMaHUE
yZAeIsieTcsl IPHHIUITY BHEAPEHUSI HHHOBAIOHHONW TEXHOJIOTHH U 0COOCHHOCTSM €€ PeryJIHpOBaHUs B pa3padarhl-
BaeMOM npuioxeHuu. McnonbzoBanus texHonoruu Blockchain nmo3Bonuino opranuszosars 0osee yHUBEpCAIbHOE,
LIETIOCTHOE M, KaK CIIEICTBHE, OoJiee Pe3ylIbTATHBHOE PEIICHUE.

Karoudessble cioBa: Texnosnorus 61o0k4eiin (blockchain), ppiHok Tpyaa, HeHTPaJIM30BAHHAS APXUTEKTYpA,
JeleHTPAIN30BAHHAsSI apXUTEKTYpa, Tpan3akuus, IPFS

TRANSACTION SECURITY ANALYSIS FOR DATA SEARCH IN THE LABOR
MARKET WITH APPLICATION OF BLOCKCHAIN TECHNOLOGY

Bershadskaya E.G., Zotkina A.A.
Penza State Technological University, Penza, e-mail: bereg.50@mail.ru

Blockchain technology (blockchain) currently requires increasing popularity, which ensures the existence of
principles such as a high level of trust in the system, maximum security, general accessibility for all participants
and transparency in the transmission of information. In the article, the mechanisms of action of a decentralized,
revolutionary, autonomous system for the exchange of information values and the introduction of Blockchain
technologies in the field of labor market support are available. Comparative characteristics (advantages and
disadvantages) of search engines of various architectures providing data search on the labor market are given. We
consider a chain of blocks designed to process and store transactions. The validity of using a Merkle tree or a hash
tree as a way of checking stored data is given. The possibility of using the proposed method as a tool to improve
the security of automated systems is shown. The block diagram of the developed application is designed to solve
problems associated with providing a level of confidence in the system, security, data availability and data reliability
guarantees. Particular attention is paid to the principle of introducing innovative technology and the features of its
regulation in the developed application. Using Blockchain technology allowed us to organize a more universal,
holistic and, as a result, more effective solution.

Keywords: blockchain technology, labor market, centralized architecture, decentralized architecture, transaction, IPFS

B ycnoBusix OypHOTro pasBUTHSI COIHAIb-
HO — KoHOMHYecKast cepa Poccun nmomyuaer
Maccy HOBBIX TEXHOJIOTH, KOTOPBIE CIIOCOOHBI
YIIy4IIUTh ¥ YIPOCTHTH HEKOTOPHIE MPOLIECCH
B pa3iMUHBIX cdepax. 3a mociaeTHue HECKOIIb-
KO JIECATHJICTHH MHpPOBOE COOOILIECTBO YBH-
JCJI0 HEMAJIO HOBBIX BBICOKOTCXHOJOI'MYHBIX
pemennidi. Cpenu MX BEITUKOTO MHOMKECTBA,
MoXanyi, OMHUM M3 HauOojee Ba)KHBIX CTaj
blockchain, mepBbie HaEH KOTOPOTO 3apoOju-
muchk eme B 1991 romy, ogHako, HEKOTOPHIE
TEXHUYECKUE MPOOIeMbl ObUIM PEIICHBI U 3a-
TeM mpenacTaBieHsl Mupy jumb B 2009 romy
MIPOTPaMMHUCTOM TOJ TiceBAOHUMOM Caromm
Hakamoro [1, c. 47-50].

He.]'lb HCCJIeA0BaAHUA

Ho naxe ceiiuac, B BeK COBPEMEHHBIX TEX-
HOJIOTHH, €CTh MHOJKECTBO HEpPEHICHHBIX MPO-

0J1eM, KOTOPBIE MOXKHO TOTBITATHCSI PEIIUATH 10~
cpencrBoM TexHonoruu blockchain. YaydmmTs
3Ty CUTYaIlUI0 HEOOXOAMMO M Ha PBIHKE TPYIa,
MpUYEM KaK JJIsl KOMIIAHUH, KOTOpbIE YT pa-
OOTHHKOB, TaK W I CaMHX COHWCKareiei [2,
¢. 1-52]. Onna 3 mpoOireM Jyis JTronei, KOTOphIe
UIIYT paboTy, 3TO BO3MOKHOCTH MOJATBEPAUTH
MMEIOIIUECS KOMIICTCHIIUH, OTIBIT U Pa3IHYHbIC
CepTUQHKATHl B CBOEM pE3IOMe, 4TOOBI BBIjIC-
JIUTBCS CPEI OTPOMHOTO MOTOKA COUCKATENeH
1, BO3MOXKHO, TIOJTYYHTh JIydIllee MPEIIoKeHUE
o pabote. i1 koMIianuii mpoOieMa 3aKioda-
€TCsl B TOM, YTO OHHM JIO CaMOT'0 TIOCJICTHETO MO-
MEHTa He 3HAI0T KOTO HAHUMAIOT Ha padoTy, TeM
CaMbIM, PUCKYS U3JIUIIHUMH PACXOIaMHU.

MaTepI/Ia.T[I)I H METOAbI UCCTICAOBAHUSA

B nacrosmuii MOMEHT peanu30BaHO 0-
BOJbHO OOJBIIOE KOJIMYECTBO IIOMCKOBBIX
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cucteM Ui pbiHKa Tpyna. [Ipaktuuecku Bce
U3 HUX UMEIOT LIEHTPAIU30BAHHYIO apXHTEK-
Typy. OTO BemeT K OOJBIIOMY KOJHYECTBY
BONIPOCOB M TpoOIeM, CBA3aHHBIX ¢ Oe3ormac-
HOCTBIO, MAacIITa0MPyeMOCTBIO,  OTKa30y-
CTOMYUBOCTBIO CHUCTEMBI W JIOCTOBEPHOCTHIO
XpaHUMBIX JaHHBIX. CyIIeCTBYIOT —TakKe
U JICLCHTPAJIM30BAaHHbIC DPELICHUS, OCHOBBI-
Baromquecss Ha TexHomoruu blockchain, ko-
TOpBIE PEMIAIOT OOJNBIITMHCTBO OIHMCAHHBIX
po0OJyieM, HO TaKWX MPHIOKEHWH erle Majo,
K TOMY €, OHHM TaK)Ke He JINIICHBI HeJO0CTAaT-
k0B [3, c. 1-240]. Haubonee nomysspHbie O-
HCKOBBIC CHCTEMBI Ul pbIHKAa Tpyna oToOpa-
JKSHBI B TaOIHIIE.

Taxum 00pazoM, BUIHO, YTO TEPEUNCIICH-
HbIE aHAJIOTH MMEIOT Psi IpobiIeM, KOTOpbIe
TpeOytor pemenus. Haumbonee cepbe3HbIe
HEOCTAaTKH BBIABICHBI Y LEHTPAIN30BaH-
HBIX IJ1aTQOPM.

B TexHonoruu brokueliH mno omnpene-
JICHHBIM TIpaBHUJIaM BBICTPAMBAETCS IIEMOYKA
OJIOKOB, TpeAHa3HAuCHHAs I 00pabOTKH
TpaH3aKIUi, T.c. yXKe 3aJI0KEHO MOCTPOCHUE
YCTOWYHMBOM NEMOYKH W3 IHU(POBBIX MOAIH-
Cei, ¥ 3TO MOXET OBbITh MCIOJIB30BAaHO C He-
KOTOPBIMH JI0Pa0OTKaMu. YCTOMYMBOCTH Lie-
moykyd OJIOKOB oOecmedmBaeTcst Omaromapst
JETeHTpaIn3alny, TPUMEHEHHIO HeoOparu-
MBIX aJITOPUTMOB XEIIMPOBAHHS U ONPE/ICIICH-
HOMY TOPSIZIKY TOCTPOCHUSI OJIOKOB.

Hcnonp3oBanue Lenouku OJIOKOB B Kade-
CTBE MECTa XPAaHEHUS TPaH3aKLIUH BO3MOXK-
HO MyTEM BKIIOYEHHUS JaHHBIX B TeJO ONoKa.
Bo Bpemst ero BKIIOUEHHUS B ONOKYCHH TIPO-
HCXOUT Pacu€T Xell-CyMMBI, COJCpIKaIICHCs
B Tese nHdopManuu U e€ nodaBieHue B 3aro-
J0BOK. 715 XemupoBaHus Tesa 0J0Ka UCIOMb-
3yloTcsl AepeBo Mepkia. B ciydae moameHsl
WU W3MEHEHHMsI TPAH3aKLUUW, POIUTEIbCKUN
Xl JIepeBa U3MEHSIETCS, YTO MPUBOANT K U3-

MEHCHHMIO XeIlI-CyMMbI OJIOKa U HapYIICHHIO
nenovku. Jlepeso Mepkina wim aepeBo Xe-
e — MOJHOE JBOMYHOE JIEPEBO, B JIHCTHIX
KOTOPOTO COZIEPYKATCSl XeII-CyMMBI JIaHHBIX,
a KaKIBIN y3€ll CONEPIKUT Pe3ysbTaT XeImnpo-
BaHUS CyMMBI CBOUX JTUCTEEB [4].

OcHOBHOE Ha3Ha4YeHUE JiepeBa 3aKIIO-
4aeTcs B MPOCTOH MPOBEPKE JIOCTOBEPHOCTH
BXOJIHBIX OJIOKOB JJaHHBIX. Han&kHOCTH CTPYK-
Typel OOECHeYnBaeTcs OIHOCTOPOHHOCTHIO
onepanuy XemupoBaHus. Tak, eclii Kakou-
100 u3 OJIOKOB ObLT M3MEHEH, KOPEHb JIepe-
B4, SIBJISFOLIUICS «IOAMKUCHIO» TaHHBIX, TAKIKE
usMensiercs. Mcnonb3oBanue aepesa Mepkia,
Kak croco0a Bepu(pHUKAINNA XPAHSIIIUXCS JTaH-
HBIX OOYCIIOBICHO CKOPOCTBIO €ro paboThl.
s mpoBepku onpeieieHHOTo OJI0Ka TaHHBIX
HET HEOOXOIUMOCTH MIEPECUYUTHIBATH BCE Y3JIbI
nepeBa. HeoOxoaumo BbIYHCIUTH Bepuduka-
[MOHHBIA TyTh BBIOPAHHOTO OJIOKA JIAHHBIX,
MOCIIe Yero pPacCYUTarh TOJBKO XEeII-CyMMBEI,
BXOASIIME B JNaHHbIM nyTh. Ecau noamuch
Mepkiia HE W3MEHWIIACh, 3TO TOBOPHUT O IIe-
JIOCTHOCTH UMEIOIIIelcs nadopmaruu [5].

JlaHHOE WCClIeIOBaHUE IOKA3bIBAET BO3-
MOYXHOCTh HCIIOJIb30BaHUS TPEAJIOKCHHOTO
METO/Ia B Ka4eCTBE WHCTPYMEHTA IOBBIIICHUS
3aIIUIIEHHOCTH aBTOMaTH3UPOBAHHBIX CHICTEM.

Pe3yJ'Il>TaTLI HCCJIeJ0BaHUSA
U UX 00Cy:KIeHne

Ha pucynke mpencraBieHa CTPYKTYpHas
cxema, pa3pabaTbiBaEMOro TPHIIOKEHUS, JUIS
PElICHUS BBINICONMUCAHHBIX MPOOIIEM.

[Tonk30BaTens Ha CBOEM KOMITBIOTEpE 3a-
MYCKAeT MPUIIOKEHHE, COCTOAIICE M3 KITUCHT-
CKOM 1 cepBepHOl yacTu. B Be6-Opayzepe ocy-
HIECTBISIETCSI BBOJ JIaHHBIX W X TIEPBUYHAS
BaNUAanus. 3aTeM OHHU [IEPEAal0OTCs Ha cepBep,
IJe ele pa3 MpoBEpSIOTCS Ha KOPPEKTHOCTh
W HaJIM4Yue BCel HeoOXoauMou mH(OpMaIuu.

I[OCTOI/IHCTBB. 1 HEAOCTATKH CUCTEM IIOUCKA JJIA pbIHKA TpyJa

— Huzkast croumocts 3a yciayru
JIU/IaTOB

JIATH CBOM KOMITETEHIINN

Tpar Ha NOMCK KaHAuJara

Cepsuc JlocTonHcTBa Henocrarku
HeadHunter | — YmoOHbII onck — Hanmame neHTpabHOTO y3ma oTKa3a
— borbinas 6aza pabOTHHKOB — BbICOKast CTOMMOCTB 3a MOCPESHUYECKHE YC-
— bonbas 6aza paboromarerneit JyTH Ut paboTomaTeei
—OtcyTcTBHE TapaHTHH JIOCTOBEPHOCTH JaH-
HBIX KaHIUJIaTOB
— Ot1cyTCcTBHE BOBMOXKHOCTH TIOATBEPAUTH CBOU
KOMITETCHITNH COTPYAHUKAM
— borbiast 6a3a HEKOMIIETEHTHBIX COTPYAHHKOB
Aworker — OrcyTCTBHE HIEHTPAILHOTO y371a oTkaza | — [lnardopma Ha crajnm TeCTUpOBaHHs

—TapaHTus IOCTOBEPHOCTH JIaHHBIX KaH- | COOECEI0BAHNE MHTEPECYIOIIEro KaH uiaTa
— BO3MOXKHOCTE  COTPYJIHUKAM TOITBEP-

—MeHble BpeMEHHBIX U (PMHAHCOBBIX 3a-

—Pa60TOﬂaTeJ'II) BBIHYXJICH IUIaTUTH TOKCHBI 3a
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KnueHTtckas Yactb

J

N

CepBepHas YacTb

KOMI'IbIOTep nonb3oBatens

IPES

| Ccbinku Ha
| KOHTEHT

Blockchain

CmpyxkmypHas cxema

Ecnu nanHble BanuaHbl, TO cepBEp A0OABIAET
ux B IPFS ceTp, mocie 4yero moimydaeTr yHU-
KallbHBIH XOII-UICHTH()HUKATOP ATHX AaHHBIX.
[TogoOHast apXuTeKTypa, B OTJIMYHE OT KIIH-
CHT-CEPBEPHOM, BCerna coxXpaHseT CBOIO pa-
00TOCTIOCOOHOCTR: sl Hee He OyIneT Kpu-
THYHO, €CIM KaKOH-1mb0 W3 y3JI0B BHIHIET
u3 crpos. IPFS sBnsercs p2p ceTslo, TAe BCe
YYaCTHUKH O0ONaJaloT paBHBIMH MPaBaMH,
a Ka)X/IbIi y3eJl BBITIOHACT 3a/1a41 U KJIIMEHTAa,
u cepsepa [6]. B IPFS Bce ¢aiinbl xpansarcs
Ha y3nax-y4actHukax. [locne 3arpysku (aiina
B CETh OH pa30MBacTCs HAa OJIOKH OJUHAKOBO-
ro pasmepa. [lociie Toro kak cepsep OTIpaBUI
JAaHHBIE B CETh M MOJYYHJI X3, TeHEPHPYET-
s Mapa KJIto4eil: OTKPBITBIA U 3aKpbIThINA. Mx
MOKHO OyIeT HCIIOJIb30BaTh B JAajibHEHIIEM
JUTsl OTpaHUYEeHHUH Ha rpocMoTp (aitna. Bee
JIaHHble, 4TO AoOaBuiuck B ceTh IPFS, Ha-
XOISITCSL HAa KOMIIBIOTEPE I10JIb30BATEIIs 110Ka
KTO-HUOYIb WX He 3ampocut. Kaxnelid ysen,
KOTOPBIN 3ampaiinBaeT 3TH JaHHbIE, COXpa-
HSIET UX KOIHIO Yy ce0sl, COOTBETCTBEHHO, YEM
0OJBIIEe Y3II0B WX TIOCMOTPENH, TeM OOIbIIe
komuid pacmpenenmiock mo IPFS cetn. Orto
o0ecreunT HaJeKHOCTh XPAHCHHS, a TAKKe
BBICOKYIO CKOpPOCTh HX TonydeHus. Korma
cepBep J00aBWII JaHHBIE TTOJIb30BATENs B CETh
IPFS n momy4mn ux Xs111, KOTOPBIM BBIYHUCISA-
eTCsl OT BCeX J00aBIeHHBIX (pailyioB, Koiera

HOJTB30BATENs MOXKET NMOATBEPIUTH 3TH JaH-
HbIe. [l 3TOr0 eMy He0OXOAUMO BBIIIOTHUTH
MEPeBOJl TOKEHOB B CYET MOJIBb30BATEINS, TIC
B TpaH3aKUMU OyJIeT yKa3zaHO XJII-3HaueHHE
¢aiina u3 cetu IPFS.

Ilocne ycnemHo# 3anucu B )KypHajl TpaH-
3aKIUi, 3HAas YHUKAIBHBIA HASHTH(HUKATOP
CaMoii TpaH3aKIIMK B IIETIOYKE OJIOKOB, JTFOO0H
M0JIb30BaTENb CMOXKET €€ HAlTH U U3BJICYb OT-
TyZa 3alllCaHHOEe XdII-3HadeHue (ainos, 10-
Oasnennsix B IPFS. Xpanenue storo 3muaue-
HUS B JICIICHTPAIIN30BAHHOM HEU3MEHIEMOM
JKypHaJle TpaH3aKIUH HEOOXOAMMO /IS dajlb-
HEWIIero TOATBEPXKICHNUS HABBIKOB, OIIBITA
Y KOMIIETEHIIMH COMCKATENsl PYTHUMHU MOTb30-
BaTeJIsSIMU CETH, KOTOpbIe OyIyT co31aBaTh HO-
BbI€ TPAH3aKIIMH, 3alIMCHIBAas B HUX STOT XOII,
TEeM CaMbIM, OZOOpSS NPEIOCTABICHHYIO CO-
uckareneM nHdopmarmio. Ecim mocie Takoro
HOJTBEPIKACHHS COUCKATEIh H3MEHHT CBOE pe-
3I0Me, IPUIIICaB ceOe JIMIIHUE 3aCITyTH, TO €r0
uHpopMaya He OyJeT CUMTATbCs MOIATBEPIK-
JCHHOM JIPyTHMH MOJIb30BaTENISIMHU, OCKOJIBbKY
HOBBIM XOII €ro M3MEHEHHBIX JAHHBIX OymeT
OTIIMYATHCSA OT XAII-3HA4YEeHUs B MOATBEPIKaa-
fomux Tpansaknusax. Ipornece onobpenus He-
00x01MO OyIeT IPOXOAHUTh 3aHOBO. CpaBHUB
9TO X3ILI-3HAYCHUE U3 TPAH3AKIUH C TEKYIHIM
xsmeM (aiioB B IPFS, MoxxHO y3HaTh ObLTH
JM OHH U3MEHEHBI.
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BriBoabI

brokueiin cnocoOeH pemuTs Maccy Mpo-
Onem, B 9aCTHOCTH, PACCMOTPHUM, Y€M OH MO-
JKeT ITOMOYb PBIHKY Tpyaa U hr-MeHemkepam:

— PekpyTHHI: TIOCKOJIBKY OOJNbIIast 4acThb
rH(pOpMAIMK O KaHAUIaTax, OOBIYHO MMOJTyYa-
€MOH Ha dTarne HaiMa, YK€ MOXeT OBbITh Mpo-
CMOTpeHa Ha OJoKYeliHe, TO OTPOMHBIH 00b-
€M CHIKAETCs.

— IloaTBeprkaeHNe KaHIIIaTa.

— [Ipospaunocts: mockonbky HR Oymer
HUMETb JIOCTYIl K HEKOTOPOH BEPCHH TPYIOBOMH
KHIKKH KaHAWAaTa, KOTOPYI0 HEBO3MOKHO
Moj/ies1aTh, MpoOIecC IOWCKAa CTaHeT Oolee
MTPO3PAYHBIM U «YECTHBIMY.

— Bremmonaenne TpeboBaHUN 00ESUMHU CTO-
pOHAMH: HCIOJIB30BaHUE CMapT-KOHTPAKTOB
MeXIy paboromareneM M ero padboueit cuioi
MO3BOJIAT paOOTHUKAM IOJy4aTh OIUIATy aBTO-
MaTHUYECKH Olaroyapsi Koay, KOTOPbIi XpaHHT-
csi B ONMOKYeiiHe W OmpeeNsieT, 9TO MPOU30i-
JeT C JIGHbraMH, KaK TOJBKO OHH ITOCTYIIST,
1 OyIyT CO3/IaHbI ONpEeIeIICHHbIC YCI0BuUs [7].

— Be3onmacHocTh  aHHBIX: HWHpOpPMAIHS,
Xpassimasics Ha OJOKYelHe, 3aluIleHa KpHII-
Torpaduei, 9To JenaeT ee Ype3BhIYaHO CI0XK-
HOW JUTA MOIACIIKH.

broxueitH nmMeer OONBIION TOTEHIIAAT
Ui 00EMX M3 CTOPOH TPYAOBBIX OTHOIICHHM.
OueHb BaXXHOH IS COWCKaTeNled SBIsETCS
BO3MOJKHOCTH TOAJEP)KUBATh U KOHTPOJIHPO-
BaTh JIOCTYN K 3alllCSIM Ha OCHOBE OJOKYEH-
Ha 00 mX 00pa3oBaHMHU, HaBBIKAaX, OOy4YEeHUHN
n ombite. llpegocraBisisi MOTEHIMATBHBIM
paboroaarensiM JIOCTYN K 3TOW WH(OpMAIHH,
COHMCKATeNM CMOTYT TPEBPaTHTh CBOW HaBbI-
KH, MPO(QECCHOHATIBHYIO MOArOTOBKY U OIBIT
B OAJIMHHYIO LIECHHOCTb Ha PBIHKE TPy/a, a 0e3-
OITACHOCTh CETH OOECIeYUT WX HAJECKHOCTD.
Komrmanum, B cBOIO odepesb, aHATU3UPYS ITH
JIaHHBIC, CMOTYT OoJiee TOYHO U 3(H(PEKTHBHO
OTIPEIEIISATh MOAXOISAIINX UM KaHIHATOB.

Takum 00pa3oM, COBPEMEHHBINM PBIHOK
TpyZla UIMEET Psifl IPOoOJIeM, TPEOYIOIINX pellie-
Hus. EMy HyXHBI HOBBIC 3(p(pEeKTHBHBIE MeXa-
HU3MBI, KOTOPBIE CMOTYT FapaHTHPOBATH IPaB-
JTUBOCTH MH(POPMAIINN O COMCKATEIAX, KaK JJIs
KOMITAHHMM, KOTOpPBIE MILYT COTPYIHUKOB, TAK
U JUIsl CAMHUX COMCKAaTeleu.

I[lo MHEHHIO aBTOPOB, WCIOJIB30BaHUE
TEXHOJIOTUU BIIOKYEHH IMO03BONUT OpraHu30-
BaTh Oo0Jiee YHUBEPCAILHOE, IIEJIOCTHOE H, KaK
CIIEICTBHE, OoJiee pe3yabTaTUBHOE peIIeHue,
KOTOPOE€ MOXKET 3aMEHHUTh Cpa3y HECKOJIb-
KO IMOCJICJOBATEIbHBIX MOJICICH IPOBEPKU
LENOCTHOCTU JaHHbIX. [lo Mepe BHeapeHuUs
W HCIIONB30BaHMS JAHHON TEXHOJOTHH YKe
MIPOCIIEKUBAETCS TEHISHITN UHTETPAIlNH TTPO-
11ecca CoriacoBaHUs M COMOCTABIICHHS TaHHBIX
C OOIIMM TIPOIIECCOM 00PabOTKH TPaH3aKIIUH.
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OIIEHKA YHEPTOBKOJIOTIMYECKON D®PEKTUBHOCTH ATC
C PABHBIMU TUITAMHU DHEPI'OYCTAHOBOK

Bouakos M.H., Komkos B.H.

Mockosckuil agmomoouIbHO-00POACHBIU 20CYOapCmeeHHbIL mexHudeckutl ynusepcumem (MAJIH),
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B nanHOI cTaThe pacCMOTPEHO BIMSIHIE aBTOMOOMIBHOTO TPAHCIIOPTA H JOPOXKHO-TPAHCIIOPTHOTO KOMILIEKCA
Ha OKpYKaroIyio cpeny. Kpome mo3uTHBHOIO BIUSIHUS Ha OOLIECTBO aBTOMOOHIIb OCTABIISIET OONBIION CIIE/ B 9KO-
CHCTEME HallleH IUIaHeThl, BHOCS CyIIECTBEHHBII BKIaJ B (POPMHUPOBAHHE FKOIOTHYECKOro kpusuca. OG03HaYCHbI
OCHOBHBIE DJIOOAJIBHBIC KOJIOTUYECKUE TIPOOIEMBI, CBSI3aHHBIC C ABTOTPAHCIIOPTHOMN AESTEIBHOCTHIO: H3MEHEHHE
KJIMMara (apHUKOBbIH 3 deKT), OTpuIaTeIbHOE BIMSAHUE HA )KUBBIE OPraHU3Mbl XMMHUYECKH aKTUBHBIX BEIOPOCOB
1 pa3pyIIeHHE 030HOBOTO ci1ost. O603HAaUEHbI KOMITOHCHTHI ITPOIYKTOB CrOPaHHs YIIIEBOAOPOAHbIX TOILIHB B JABHIaA-
TEISIX aBTOMOOMIICH, SIBIISIOIINECS CTOMKIMI OPTaHUYECKIMH COSIMHCHUSMH, CIIOCOOHBIMU K OHOKOHLICHTPALIHN
n Onoakkymyssinun. OnpeseneH nepedeHs 1 HKOIOTHICCKUE XapaKTePUCTHKH XJIaJarCHTOB M aPHUKOBBIX I'a30B,
KOTOpBIC HCTIONB3YIOTCA B chepe TpaHcnopTa. X 0CHOBHBIC TapaMeTphbl ONPEIEIIAIOT 030HOMCTOIIAIOIIHI TOTCH-
1y (BO3MOXKHYIO CTEIIEHb Pa3pyIICHUs 030HOBOTO CJIOS) M HOTSHIIHAI INIOOAILHOTO OTEILICHHSI, OIIPe IeIIIOIIHI
COBOKYITHOE BIIMSIHHE TAPHUKOBBIX ra30B HAa M3MEHCHHE KIMMara. JlJIst OLeHKU SHEProdKoI0rnuecKoi ek TuBHO-
CTH aBTOMOOMIICH C IBYMSI MEPCIIEKTUBHBIMY BHaMH SHEPrOyCTAHOBOK OBLIO TIPOM3BEICHO CPABHEHHE YACIbHBIX
BEIOPOCOB MApHUKOBBIX 'a30B, BKIIOYAsk KOCBEHHBIE BHIOPOCH! AIEKTPOTPAHCIIOPTA OT IOIYyYCHHS SIEKTPOIHED-
MU Ha TEIUIOBBIX IEKTPOCTAHIHUAX, CKUTAIONINX YIIEBOIOPO/bL. PaCCMOTpPEHBI Tak e OCHOBHBIC IPEUMYIIECTBA
M HEIOCTATKM JIEKTPOMOOMIIS M aBTOTPAHCIIOPTHOTO CPEJICTBA C Ta300aIIIOHHBIM 000PYI0BaHHEM.

KirodeBble ¢J10Ba: 3J1eKTPOMOOUIb, AaBTOTPAHCIIOPTHBIE CPEICTBA HA ra300a/1JI0HHOM 000pY10BAHHH,

NMapHUKOBBIC I'a3bl, OKpPYy’Kalllas cpeaa, TONJIMBO

EVALUATION OF ENERGY-ECOLOGICAL EFFICIENCY OF VEHICLES
WITH DIFFERENT ENGINE’S TYPE

Volkov M.N., Komkov V.I.
Moscow automobile and road construction state technical university (MADI), Moscow,
e-mail: maksimvolkov-1998@yandex.ru

This article examines the impact of vehicle and the road transport complex on the environment. In addition to
the positive impact on society, the car leaves a large footprint in the ecosystem of our planet, making a significant
contribution to the formation of the environmental crisis. The main global environmental problems associated
with road transport activities are identified: climate change (greenhouse effect), the negative impact of chemically
active emissions on living creatures, and the harm of the ozone layer. The components of the combustion products
of hydrocarbon fuels in car engines that are persistent organic compounds capable of bioconcentration and
bioaccumulation are indicated. The catalog and environmental characteristics of coolants and greenhouse gases
that are used in the transport sector are defined. Their main parameters determine the ozone-depleting potential
(the possible degree of destruction of the ozone layer) and the global warming potential, which determines the total
impact of greenhouse gases on climate change. To assess the energy-ecological efficiency of vehicles with two
budding types of engines, a comparison was made of specific greenhouse gas emissions, including indirect emissions
of electric vehicles from generating electricity from power plants that burn hydrocarbons. The main advantages and
disadvantages of an electric vehicle and a motor vehicle with gas cylinder equipment are also considered.

Keywords: electric vehicle, car with gas equipment, greenhouse gases, environment, fuel

ABTOMOOMIL M B IIEJIOM TPAHCIOPTHAs
“H(PACTPYKTypa CTaJIH B IKOCHUCTEME 4eJIO-
BEeKa HEOTHhEMJIEMON YacThlO, YTO CKa3aJIOCh
Ha KauecTBe J>KM3HM: SKOHOMHYECKHU pOCT,
3alUIIEHHOCTh, YI00CTBO, CKOPOCTh U KOM-
¢dopt. OgHAKO KpPOME IMO3UTHUBHOIO BIUSHUS
Ha 0OIIECTBO C TOYKH 3PCHUS SKOHOMHUYECKUX
U COLMAIBHBIX TIOCIEICTBUH, aBTOTPAHCIIOPT
MOTPEOISeT CyMIECTBEHHYIO IO PECypcoB
(MaTepua bHBIX W JHEPreTHUYECKHX). Tak ke
OH BBI3bIBAET HETAaTHBHOE M3MEHEHHUE COCTOS-
HUSL OKpYXKAroIIel Cpejibl, KaK Ha JIOKAJIbHOM,
TaK M Ha I00AJIBHOM YPOBHSX, YTO 3aTparu-
BaeT M caMoro yesoBeka. CHIDKEHUE YCTONYH-
BOCTH dKocucTeM, TuOenb u TpaBmbl B J[TII,
CHIDKCHHUE YPOXKAHHOCTH C/X KYJIBTYp, YBEIH-
yeHne 3a00JIeBa€MOCTH, COIMANbHAs Hamps-

JKEHHOCTb, POCT SKOHOMHYECKUX H3JEPKEK —
BCE 3TO HEMOJHBIA MEpevyeHb IOCIEACTBUH
00parHoii cTOpoHBI TIporpecca [1].

ean ucciaenoBanus

OCHOBHOM LENBIO TAHHOU CTATHH SABJISIETCS
CpaBHEHHUE YHEPTETUUCCKUX M IKOTOTHICCKUX
XapaKTePUCTUK AaBTOTPAHCIIOPTHBIX CPEICTB
C Pa3IMYHBIMU TUIIAMH YHEPrOYCTAHOBOK.

MaTepna.nLl H METOAbI UCCJICAOBAHUSA

MarepuanamMu HMCCICIOBAaHUN SBISIFOTCS
IKOJIOTHYECKasi 0€30MacHOCTh aBTOMOOMIIS [2];
Pa3paboTka KOMIIEKCHOW METOANKH UCCIIE0-
BaHUI 1 OI[CHKH SKOJIOTHIECKOI 0€30TTacCHOCTH
U DHEpProdPPeKTUBHOCTH aBroMoOuiei [3].
MeTozbl HccaeI0BaHus — SMINPUIECKHE.
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[Iponiecc pa3BuTHI aBTOMOOHMIIECTpPOE-
HUS [IPUBEJT HAC K O'POMHOM aBTOMOOMIILHOM,
a TaKXe JOPOKHO-CTPOUTEIHHON HHILyCTPHUH.
«ABTOMOOHMITM3MPOBAHHOE» OOINECTBO B3aH-
MOJIEHCTBYET C OKpY>Kalolllel cpelioi B paMKax
aBToTpancnoptHoro komrekca (ATK). ATK —
CIIOXKHAs CUCTEMa, KOTOopasi BKIIOYaeT B ceds
ABTOTPAHCIIOPTHBIE CPEACTBA, HEOOXOIMMEIC
JUTST UX DKCIUTyaTalluyd CTallMOHAPHBIE O00BEK-
THI, JOPOKHO-TPAHCIIOPTHYIO CETh C HE00XO-
TUMBIM O0O0yCTpPOWCTBOM, a TaKXe MepCOHal
U yYaCTHHUKOB JBWXXKEHUs. Bce 3To ocraBisieT
OOJIBIION Clle] B DKOCHCTEME HallleH ITaHeThl,
BHOCSI CYIIIECTBEHHBIN BKJIa/l B JOPMHUPOBAHUE
9KOJIOTUYECKOro Kpusuca [2].

CoracHo [1], BiIusAHWE aBTOMOOMILHO-
ro TpaHCHOpTa B IOOATbHBIE W3MEHEHHS
OKpyXaromieil cpenbl MoxkeT gocturath 30 %.
CylecTByeT TpU OCHOBHBIX TIIOOABHBIX
JKOJIOTHUECKHUX IPOOJIEM, CBSI3aHHBIX C aBTO-
TPaHCIIOPTHOW AESITETbHOCTHIO:

1) ABTOMOOMIBHBI TPAHCIIOPT — ONWH
W3 KPYHHBIX WCTOYHHWKOB, 3arpsA3HSIONINI
OKPYXKaIoIIyI0 cpe/ly CTOMKUMHU OpraHudeCKH-
mu 3arpsisautesisiMu (CO3), KoTopbie OTpHIIa-
TEJBHO BIIUSIOT HA YKUBBIC OPTaHU3MBEI.

2) ABTOTPaHCIIOPT BHIOPACHIBAET COCAMHE-
HUS, pa3pylUarolIye O30HOBBIN CIIOH, TEM CaMbIM
HapyIIaeT «IIUT», YKPHIBAIOIINHA HAC OT yIbTpa-
(hHONETOBOIO CIEKTPa, WIYIIEro OT COJHIIA.

3) ATK sBisieTcsi HICTOYHUKOM BBIOPOCOB
TaK Ha3bIBaEMBIX «IapHUKOBBIX ra3os» (I1I),
KOTOpBIE 33/ICP)KUBAIOT TEIUIOBOE M3ITyYCHUE,
nayliee OT MOBEPXHOCTH 3eMJIM B KOCMOC.
CrnencTBrEM 3TOTO MPOIECcca SBIAETCS yBEIH-
YeHHe CpefHel MI00anbHONW TemIeparypsl H,
CIIeIOBATENILHO, H3MEHEHNE KJIMMATa.

K crolikum OopraHHYECKUM 3arps3HUTEISIM
OTHOCATCS XMMWYECKHE BEIECTBa, KOTOPHIE
JUTTENTHHOE BPEMs COXPAHSIOTCS B OKpYXKa-
IOIIeH cperie, HAKAIUTMBAIOTCSA B JKUBBIX Opra-
HU3MaX, CIIOCOOHBI K OMOAKKyMYJISIIMH, TIepe-
JAIOTCSI TIO THUILEBBIM LETsIM, CO3/IAI0T PUCK
BO3HUKHOBEHHS HEOIAronpusTHBIX S(QHEKTOB
JUTSL OKPY’KAIOIIeH Cpeibl U 3I0POBbS YeIIOBEKa.
CaMbIMM CTOMKMMH OPTaHUYECKUMU 3arpsi3HU-
temsimu (CO3) sSBISIOTCS AWOKCHHBI U Pypa-
HbI — KOMITOHEHTBHI POTyKTOB CTOPAHUS YIJICBO-
JIOPOJIHBIX TOIUIMB B JIBUTATEIISIX aBTOMOOMIICH.

B BBICOKOTEMIIEPATYPHBIX PEAKIIHSIX OKHC-
JICHWST TOIUIMBA TakKKe 00pa3yrTCs OKCHJIBI
azoTta. AMepuKaHCcKue yueHble u3 Harmonans-
HOTO yIpaBJICHHUS OKEaHHYECKHX M aTMocdep-
HbIX uccnenoBannit (NOAA) gokaszanu B CBO-
eil paboTe, YTO OAMH M3 HHUX — 3aKHCh a30Ta
(N,0), paspymiaer 030HOBBIH CJIOH, 3alIuIIa-
FOIUH TJIAaHEeTy OT OMAcHOTO YNbTpaduoieTo-
BOTO HM3IIyYEHUSs, MPAKTHIECKH C TOU e CKO-
pocCThIiO, UuTO U (PppeoHsl. O30HOpa3pyIIAIOIIAs
cnocobnocts (OPC) wim m3MepeHHbI 030-
Houcrowmaomui norenuuan N O cocTaBui

0,017, uto cpaBHUMO CO BCEMH XJIOP(TOpYTIIE-
pomamu (OPC =0,02) [4]. 3a eqununy OPC
MIPUHSIIN 030HOPA3PYMIAIOIIYI0 CIIOCOOHOCTH
xnamaredTa «ppeon-11», on ke CFC-11. Uem
Beimie OPC BeliecTBa, TEM OHO OIIACHEE IS
030HOBOTO CIIOS.

ITo crenenu OPC ranouionpon3BoAHbIE
YIJIEBOAOPObI ICJIAT HA TPU TPYIIIIBL:

— Coenunenuss ¢ OPC <1 — ruapoxiop-
¢ropyrepoast (I'XDY) R141b, R124 u np.,
B MOJIEKYJIaX KOTOPBIX COACPKUTCS BOIOPOT;

— Coenunenust ¢ OPC > 1 — xyopdropy-
miepoabl (XOY) R13, R115 u np. u 6pomdo-
pyreponst (BOY) R13B1 u ap;

— Coeagunennst ¢ OPC =0 — rugpodro-
pymeponst  (I'®Y), dropymeponsr (DY),
a TakXKe MPHUPOIHBIC XJIAJareHTHl (BoAa, am-
MUaK ¥ Jp.) K Takum coeiHeHusT OTHOCSTCS:
R123a, R143a, R290 u ap.

OCHOBHBIE TaJIOTEHCOACPIKALIMECS YIyIe-
BOJIOPO/IbI, KOTOPBIE B TOM YHCJIE UCTIONB3YIOT-
cs B chepe TpaHCIIOpTa, IPUBEICHEI B Ta0. 1.
Tpancmopt exxeronHo npon3Boanut ot 5 10 10 %
BBIOPOCOB TaKUX BEIECTB, U O0BEM UX pacTeT
C POCTOM MHPOBOTO mapka [1].

Kpome »sTOro, HEKOTOpBIE 030HOpA3py-
IIafOIMe BEIECTBa, BKIFOYAs 3aKHCh a30Ta,
SIBIISTFOTCSL OMACHBIMHU TTaPHUKOBBIMU Ta3aMH,
HapsAy ¢ BRIOpOCaMU IPYTUX BemIecTB (yTire-
KHCIIBIN Ta3, MeTaH), 00pa3yIoIuXcs MPH Cro-
paHuU yIIeBOIOPOAHOTO TOIUIMBA. 3a MOCIe-
HUE HECKOJIBKO JCCATWICTHH HalmonaeTcs
yCTONYMBasi TEH/ICHITUS POCTa KOHIEHTPAIIUU
III, BcrmeacTBHE aHTPONOTEHHOIO BO3JCH-
ctBusi. CyIecTBeHHass Macca STHX BEIIECTB
(mo 14 %) — npsimbIe BBIOPOCHI aBTOTPAHCIIOPT-
HBIX cpeAcTB. [Ipu aTOM Henb3s 3a0bIBaTh PO
KocBeHHbIe BbIOpock! I1I': cragus npowusBon-
CTBa TPaHCIOPTHBIX CPEJNICTB, pacIpe/elieHue
Y TIOTEPH YTIIEBOJOPOAHOTO TOTUIMBA, SKCILTY-
aTanus, PeMOHT W YTHIH3AIH.

[II' BoustoT Ha TIIOOATBHOE TOTETUIEHUE
C Pa3NMYHOH CTENeHbI0. 3aBUCUT ITO OT CIIO-
COOHOCTH MOMIIOLIATh TEIUIO, a TAKXKE OT TOTO,
CKOJIPKO OHH «IIPOXKUBYT» B arMocdepe. Uto-
ObI MoHATH Kakue 1" BIHsIoT cuiibHee, a Kakue
cirabee BBEIH MOHITHS IOTEHITHAI TT00ATHHO-
ro norerenust (I1T'TT) umu koadduiment npu-
Besienns K okBuBanenty CO, (CO,-3kB) (DO,
PKHK OOH), xoTopslii onpeaensieT COBOKYII-
Hoe BiusiHue [1I" Ha u3MeHnenue kiaumara. J¢-
(heKT OT BEIOpOCA OIICHUBACTCS 3a OIpEIeIIcH-
HBIH TeproJT BpeMeHH (OOBITHO OH COCTABIISAET
100 sret). DTaNOHHBIM Ta30M MPUHSINA THOK-
cun yrnepoaa (CO,), s koToporo ko3¢ uun-
eHT npusenenns pasen 1. [lna merana (CH,)
[I'TI = 25, uro o3HayaeT 1 Kr MeTaHa B 25 pa3
CHJIbHEE JICHCTBYET Ha TII00ajIhbHOE TOTeTIe-
uue, yem 1 kr CO,. [lng N O kosdpuument
NPUBEICHUS K Cdz-SKB elle 3HaYHTeNbHEee
(paBeH 298).
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Taoauna 1

DKOJIOTHYECKUE XapaKTCPUCTUKH XJIaJarCHTOB U MaAPHUKOBBIX I'a30B

Homep | Xummueckoe HaumeHoBanue | OPC IITI Bpewms cymectBoBanust B armocdepe, JieT
R-290 |IIponan 0 20 7 nHeit
R-12 | duxmnopaudropmeran 1 10200 100
R-13B1 | TpudropopommeTan 10 6290 65
R-718 |Boma 0 0 H.IL
R-717 | AMMuak 0 0 H.JL.
R-744 | Vrnexucnblii ra3 0 1 H.JI.
R-22 | Xnopmudropmeran 0,055 1760 11,9
R-134a |1,1,1,2-terpacdropatan 0 1300 13,4
R-125 |Ilentadropstan 0 3170 28,2

UroObl COKpaTUTh BpPEOHOE BO3ICHCTBHE
ATK Ha OKpyXawIlyl cpeay HeoOX0oau-
MO CTPEMHTBHCS K 0oJiee IKOJIOTHYECKH Oe3-
OIMaCHBIM U 3HEPro- (pecypco-) 3pheKTUBHBIM
TPAHCIIOPTHBIM CpEACTBaM. B cooTBeTcTBUU
C MEXJIyHapOJHBIMU TPEOOBAHUSIMHU HKOJIO-
rudeckas 6ezonacHocts ATC momkHa OLEeHH-
BaThCsl C YYETOM BCEr0 JKM3HEHHOTO IIHMKIIA,
HauWHas ¢ IPOM3BOJCTBA KaK aBTOMOOMIIS, TaK
TOTIJIMBA WJIM DHEPTHH, 3aKaHYMBAs STAIlOM
yrwmzanuu [3].

B cooTBeTCTBUM C MPOTHO30M COIUAIIb-
HO-PKOHOMHMYECKOro pa3BuTusi Poccuiickoit
®enepanun Ha nepuoxn no 2036 roma, pas-
paboraHHBIM MUHHCTEPCTBOM JKOHOMHYE-
ckoro passutus P® [5], a Taxke Tpancmopt-
HOW cTparerueil Poccum mnpenmnonaraercs
JAJTbHEHIINNA POCT MOTPEOJICHUST MOTOPHBIX
TOIUIUB W JJIGKTPOIHEPTUU BHYTPU CTpa-
Hbl. [lpum sTOM mpupoct morpeOneHust Oy-
JIET CMEIIaThcsi B CTOPOHY YBEIWYEHUS HC-
MTOJT30BAHMS TIPHUPOIHOTO Ta3za B KadecTBE
MOTOPHOTO TOILJIMBA B CBSI3U C Pa3BUTHEM ra-
30XHMHUYECKON OTpaciu, a TaKke MeAJICHHO-
ro, HO CTa0MJIBHOTO POCTa aBTOMOOMIIBHOTO
rapKa ¢ 3JIEKTPOIBUTATEIISIMH.

B xauectse TormmBa aist ATC ucmonb3ytoT
cxmwkeHap npupoxasid raz (CIIY) u cxu-
xeHHbIH HedTaHou raz (CHIY). B menom oxun
CX0XH, HO ecTh paznuuus. CHI' uame Bcero
Ha3bIBAOT MpocTo razoMm wim «lIpomanomy,
“Mesl BBHJy INPOIaH-OyTaHOBYIO CMECh. DTOT
TUT TOIUIMBA OoJlee TOIMYISPHBIA M JOCTYII-
HBIN 1O CpaBHEHHIO ¢ MeTaHOM. [Ipoman-Oy-
TAaHOBYIO CMECh XPaHSIT B CIICIIMAILHOM pe3ep-
Byape, Moj JaBjieHueM 16 atMocdep, CTCHKH
KOTOPOTO MMEIOT TOJIIIMHY 3 MM, @ Maccy B JIU-
ammaszone ot 30 10 40 KT B 3aBHCUMOCTH OT THIIA
1 obbema OayuioHa. BMecTUMOCTD TOCTHTaeT
120 11 Ha aBTO C GONBIIMH 0OBEMaMH JIBUTATE-
ns1. Beneereue naenenus 16 armocdep cmech
HaxXOMuTCs B CKkeHHOM cocrosuuu. CHI,
KaK 1 OOJILIIIMHCTBO TOILJIUB SIBIISICTCS TPOAYK-
toM Hedrenepepaborku. [Ipoman nmeeT okra-
HoBOe yncio (OY) 95...110 u, cmegoBarenpHO,

paboTa MOTOpa OCYLIECTBIISCTCS C MOBBILICH-
HOW creneHbto cxkartus. M3-3a sToro Bo3pac-
taet KII/] TorumBa u TeMnepaTypHblii pexum
nmeuratens. [Ipu ucnonszoBanuu CHI™ yBenu-
yuBaeTtcs pacxoj Torunsa Ha 10-20 %, a Takxke
13-32 0COOEHHOCTEH TAaHHOW CMECH MOLITHOCTb
nsurarens nagaet Ha 10-15%.

V cxaroro NpupoAHOro ra3a UMeeTcs psij
npeumymects nepen CHI, rmaBHBIE U3 KOTO-
pbIX — 0€30I1aCHOCTh U 3KOJOIMYHOCTb. JIBU-
rarenb, paboTaronuii Ha MeTaHe, He BbIOpa-
CBIBaeT B aTMOc(epy Takoi 3arps3HUTETb Kak
SO,, a konmuuectBo NO 1oyt B 2 pasa MeHb-
nre. Metan OBICTPO yJETy4HBAeTCsl B BO3AY-
X€, UTO SIBJIAETCS OOJIBIINM IIJIIOCOM, ITIOTOMY
YTO B ClIydae IOBPEXKICHHE I'a30BOT0 Oasio-
Ha OyieT KpaiiHe Majasi BepOsITHOCTh BOCIIJIa-
MeHeHus raza. Crioco0 XpaHeHHsl Ta3a MUHH-
MHU3UPYET BEPOSTHOCTH yTEUKH. Lunmuuapser
B KOTODPBIX XpPaHUTCS MPUPOIHBIN ra3 BbAEP-
JKUBAIOT aBieHue paspsiea 600 6ap. YpoBeHb
nrymMa JABHUraTesss paboTarollleM Ha CXKaToM
MPUPONHOM Ta3e cHuxkaercs Ha 3 nb, 4ro
JiesiaeT NaHHBIH BUJ TOILIMBA Hambolee mep-
CHEKTHUBHBIM Ul OOILIECTBEHHOTO TpaHC-
nopra. CXKWXKEHHBIH HeQTSIHOH ras u cxa-
TBHI MPUPOIHBIA ra3 MOXHO HCIOJIb30BaTh
KaK Ha JAM3EJbHBIX, TaK U Ha OEH3MHOBBIX
MoTOpax [6].

YV KaxIOW IPEACTaBICHHON 3HEproycra-
HOBKH €CTh CBOM IPENMYILECTBA U HEOCTATKH.
Hx HeoOxommMo paccMarpuBaTh B KOMILIEKCE.
OCHOBHOW ~ XapaKTEPUCTUKOW  IHEPTrOIKOIO-
ruaeckoil  3(eKTHBHOCTH SIBISETCS TOTpe-
OJieHre 3HEepropecypcoB M BBIOPOC MapHHUKO-
BBIX I'a30B. B 3TOM OTHOIIEHNH HETb3sI TOBOPUTH
00 abCOMIOTHOM «IKOJIOTMUECKOH YHMCTOTE)
anekTporpancnopra. Ilpon3BoacTBo 3nmekTpo-
SHEPrHM ceidac W OIMKAHIIyIo TepCHeKTHBY
OyzieT B OCHOBHOM OCYLIECTBIISTHCSI HA TEILIO-
BBIX JJNIEKTPOCTAHIIMAX, CHKUTAIOMIMX YIJIEBO-
noponpl. Jlnst onenku 3 dexruBHoctn  ATC
C JByMsl MEPCHEKTHBHBIMU BUAAMU SHEProy-
CTaHOBOK OBUIO TIPOM3BEICHO CPaBHEHHUE Y/ICIIb-
HBIX BBIOPOCOB IAPHHUKOBBIX Ta30B (TaOn. 2).
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Tabsmua 2
[IpoGerossie BeIOpocs! [T, /KM
Tun ATC CH, N,O CO,
JlerkoBbIe MEKTPOMOOHITI 0,00105 0,000495 65,25
Jlerxossie ATC na raze (CHI™ u KIII') 0,001 -0,025 0,0006—-0,015 90,3 -238,5
Ta6smma 3
OCHOBHBIC PEUMYIIECTBA U HeoCTaTKU dekTpomoomiieit u ATC ¢ 'BO
D5eKTpoMOOHITB ATC c ra300aJ5IOHHBIM 000pY/I0BAHHEM
IIpenmymiectsa Henocrarku IIpenmymectsa Henocrarxu
[poberoBbie BHIOPOCHI PaccrosiHue Ha ofiHOM 3a- [poiinentoe paccro- [TpoGeroBbie BHIOPOCHI
[1I" B enoM MeHsblIIe, nipaBke (150 — 500 km) staue 10 1000 kM Ha | 3arpsA3HSIOIINX BEIIECTB
yem y ATC ¢ 'O OJIHOH 3ampaBKe n I1I" GonpIre uem
Y NEKTPOMOOHIISI
KIIJ snexrpomsurarens | Cnabo pa3suta nHppacTpyk- | Bombimee komrdecTso Tspkenoe  00beMHOE
BBIIIIE Typa (KOIMYECTBO 3alpaBOK 3anpaBok (200 en. ra300aJUIOHHOE
okoro 60 ex. B Mockse) [9] | B Mockse, 1TbIC. IIT. 00opynoBaHHe
B PD k2024 1)[10]

B ciyyae apapun Manasi | Bpicokast ieHa anekTpokapoB | AKTHBHas peaymzaups | B cirydae aBapuu BbICO-
BEPOSITHOCTH BO3TOPAHNS MpOTrpamMM Tra3u(uKa- | KU PECK B3pBIBA ra300a-
(B3pBIBa) AIIEKTPOMOOHJISI LMY PETUOHOB JIOHHOTO 000PY/IOBaHUSI

Memee mymMHBIHN B 3kc- | OCOOEHHOCTH IKCILTyaTalliy CIIOXKHOCTH B AKCITTyaTa-

TUTyaTalun MPY HU3KUX TeMITeparypax LMK [IPY HA3KUX TeMIIe-
(camopaspsin AKB, nomo- patypax
HUTEJIBHBIC 3aTPaThl SHEPIUN
Ha 000IPEB CaJIOHA)
BosmoxxHOCTS 3apsiiku Vrumzanus AKb
B JIOMAIIHUX YCIIOBUSIX
JUJist JIErKOBBIX BIIEKTPOMOOUIICH OHHM paccyu- 3akiiroueHue

TaHbl HA OCHOBE €INHOTO TOTUIMBHO-3HEPreTHU-
yeckoro Oananca (ETOB) Poccun 3a 2014 r.,
cocraBiieHHOro LleHTpoM 1o 3¢ ¢eKTuBHOMY
ncnonb3oBaanto dHeprun (LIDHO®D), n xo-
a¢durmentoB BoiOpocoB [T oT coxuraHus
TOIUIMBA, PEKOMEHJOBAaHHBIX MeTOoIUuYeCcKu-
MH PEKOMEHJAMSIMHU 10 MTPOBEIEHHIO 100pO-
BOJILHON MHBEHTapU3alu 00beMa BBHIOPOCOB
II" B cyowekrax Poccuiickort deneparun [7].
[Ipu onpenenennu ko3hGUIITMEHTOB BEIOPOCOB
Ha EIUHHILY TMOTPEOICHHON AJIEKTPOIHEPTHH
YUTEHBI IOTEPH AIIEKTPOIHEPTHHU B IICKTPUYIC-
CKUX ceTsiX. J[s erkoBbIx aBroMoOuIeH, pa-
0OTaUMX Ha NPUPOIHOM Taze (CHUKCHHOM
(CHI') nnu xommpumupoBaraoM (KIITY)) koad-
(buIMeHTHl BHIOPOCOB MapHUKOBBIX Ta30B 3a-
BHCAT OT 00BbeMa JBUTATEINS, HKOJIOTHYECKOTO
xiracca ATC u ToruiiBa, Kareropun yiauil [8].
CpaBHHTENBHBIC PE3YyNIBTAThl MOKA3bIBAIOT,
4yTO 11 HeKOoTophIx Kareropuit ATC c raszo-
OamtonHbM o6opynoBanueM (I'BO) ynenbpHbIe
BBIOPOCHI COTIOCTABUMBI C KOCBEHHBIMH BBI-
OpocamMu OT ANEKTpoTpaHcropTa. beim Tak xe
pPacCMOTpEHBbI MPEUMYIECTBA M HEIOCTATKU
anexktpomodmieii u ATC ¢ ra300a/u10HHBIM 000-
PYAOBaHMEM, KOTOpPBIE IPUBENICHBI B Ta0IM. 3.

Hago orMeTuTh, 4TO 3TH JBE JHEProy-
CTAaHOBKHM HE SIBJISIIOTCS HA JAaHHBIH MOMEHT
ueaTbHOW 3aMeHOW He(TIHOMY TOILIHBY,
IIOCKOJIBKY y HHMX €lle NPUCYTCTBYET AOCTa-
TOYHOE KOJIHMYECTBO HEIOCTATKOB, Tpedyro-
mux peumienns. Hanpumep, obmiast mpoOiema,
akTyajbpHast [uisi PO — Huskas temmeparypa
OKPY’KaIOLIEro BO3AyXa, U B IIEJIOM JOBOJIEHO
ciabo pasBuras mHppacTpykrypa. JlanpHen-
IIM€ HCCIIEAOBAHUS 3HEPro3KOJIOTMUECKOM
3 (HEKTUBHOCTH JIeKaT B TUIOCKOCTH OILICHKHU
BAJIOBBIX BBIOPOCOB JAPYIHX 3arps3HSIOIINX
BEIIECTB M TAPHUKOBBIX I'a30B IPU PEabHOM
9KCIUTyaTalliM MapkKa IO Mepe pocTa Yuc-
neHHOCTH ATC ¢ TepCHeKTUBHBIMH JHEp-
TrOyCTaHOBKAMHM, a TaKXXe CHUXXKCHHE pecyp-
CO- ¥ DHEPronoTpedieHns Ha APYTUX dTarax
JKU3HEHHOTO IUKJIA.
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PACUET BEHTWISILIUY BEJJOCUNEHOM DCTAKAJIBI
TYHHEJILHOI'O TUIA (BEJOIIOJMTEHA MAJIN)

3ere A.H., Tpopumenxo FO.B.
Mockosckuil agmomoouIbHO-00POACHBIU 20CYOapCmeeHHbIL mexHudeckutl ynusepcumem (MAJIH),
Mocksa, e-mail: zegeartur@yndex.ru

B nanHoli cTaThe paccMaTPUBAIOTCS BOIPOCHI, KACAIOMINECS BBICOKOH 3aBHCHMOCTH BEJIOCHIICIHOTO ABIDKCHUS
OT IOTOAHBIX yCIOBHIL. B kadecTBe crmocoba pemeHns JaHHOTO BOIPOCa MPELIOKEHO UCIIONBb30BaTh HAa OTAEIBHBIX
yyacTKax BEJIOTPAHCIIOPTHOW CETH KPBIThIE BEJIOCHUIIEAHbBIE 3CTaKalbl TYHHENbHOro THma (BenonoauteH MAJIN),
0COOCHHO B COCTAaBE TPAHCIIOPTHO — NEPECAaZOYHbIX y3JIOB MEXKY CTAaHIHSIMU METPO M CTAHIMSIMU MOCKOBCKOTO
LEHTPAJIBHOTO Konblia. OIMHCcaHbI IPEenMyIIecTBa, KOTOPhIE AT HCTIOIb30BAHKE BEIOCHUIIEIHBIX 3CTAaKal B TOPOICKUX
YCIIOBHSAX, XapaKTePU3YIOIINXCs HAJTMYNEM TUIONIAIHBIX OrpaHHueHui. [ToqHIMaeTcst BOpoc 0 HEOOXOMUMOCTH Op-
TaHM3ALHUH BEHTHIIIUH BHYTPU BEIOCHIICTHOM dCTaKaJgbl MU MOAJCPKAHMS ONTUMAILHBIX MUKPOKIMMATHICCKUX
ycnoBHil BHyTpH. PaccMOTpeHbI OCHOBHBIE CHCTEMBI BEHTHIIALMH AT BEIOCUIIEIHBIX ICTaKal, KPaTKO ONHCHIBACTCS
TIPMHIAI MX PAOOTHI U MPEICTABICHBI UX NPEHMYILCCTBA U HEAOCTaTKH B CPAaBHEHUH JAPYT ¢ ApyroM. IIpuBenen an-
TOPUTM pacdeTa BeHTUIAIUH BHYTPHU BEJIOCHIIEHON dCTaKaIbl 3 YCIIOBHS YCTAaHOBICHUS HOPMAJIBHOTO TeMIIepaTyp-
HOTO peskuMa. IIpecTaBiaeHs! pe3yabTaThl pacueTa JUIs CHCTeMbl BeHTUIISIIIHH BEJIOCHIICHON CTaKaabl TYHHEIBHOTO
THUIA B COCTaBE TPAHCIIOPTHO — MEpecaiouHoro y3na mexay cranuueid MLIK «Bepxuue Komie» u craniueit Metpo
«Hararunckas». Onpe/eneH Anana3oH IO iel IIONepedHOro CeUeHHs UL BEJIOCHIIEIHOM dCTaKa [bl, HCXOMS U3 yC-
JIOBUIA MOIEPIKAHUSI ONITHMAITBHOTO TEMIIEPATYPHOTO PEKHMAa BHYTPH, COCTABIISIIONINI 5,5-8,6 M%.

KitoueBble ciioBa: B€JIOABHKEHHE, BEHTH/ISILIUSA, BJIOCHIIEIHAA ICTaKa/la, MUKPOKJIUMAT, Tpaﬂcrlop'mo-nepeca):loqﬂuﬁ y3ea

HVAC DESIGN A BICYCLE OVERPASS OF TUNNEL TYPE (HOLOPAINEN MADI)

Zege AN, Trofimenko Y.W.
Moscow automobile and road construction state technical university (MADI), Moscow,
e-mail: zegeartur@yndex.ru

The article deals with issues related to the high dependence of cycling on weather conditions. As a solution of
the problem which arises while using bicycle infrastructure it is proposed to make covered tunnel-type overpasses
(HOLOPAINEN MADI) as a part of transfer hubs between metro stations and stations of Moscow Center Circle.
The advantages of using cycling overpasses in urban conditions which include area restrictions are described. The
work deals with the topic of necessity of organization of the process of ventilation inside the cycling overpass for
maintaining optimal microclimatic conditions. The main systems of ventilation for cycling overpasses are considered,
it is briefly described the principle of the operation and it is also presented their advantages and disadvantages in
comparison with each other. The scheme of calculation of ventilation inside the cycling overpass is presented from
establishing normal temperature regime. The results of calculation for the system of ventilation of cycling tunnel-
type overpass as a part of transfer hub between the Verhnie Kotli station of MCC and Nagatinskaya metro station.
The range of cross-sectional areas for cycling overpass is calculated from the conditions for maintaining the optimal
regime inside it is about 5,5-8,6 m>.

Keywords: cycling, ventilation, cycling overpasses, microclimate, transport hub

Pa3BuTHE BEIOCUIIEHOTO TPAHCIIOPTA CO3-
Ja€T yCIIOBUS, B KOTOPBIX JIFOAU OyIyT COKpa-
1IaTh UCIOJIBb30BaHNE aBTOMOOMIIBHOTO TPaHC-
MOpTa, KOTOPBIHA CO3AaeT MHOTO MPOOIEM st
ropoackux sxkutenei. Ilpu cokpamenun aBro-
MOOWJIBHOTO TPaHCIIOpTa B Tropozie 0CBOOOXK-
Jaercst OoJIbIIast TEPPUTOPHSL, KOTOPYIO MOXKHO
UCTIONB30BATh JUIS Pa3BUTHS Pa3INUHBIX cep
ropoackoi skum3HU.[1] s ompeneneHHBIX
TEPPUTOPHIA 3TO O3HAYaeT 3HAYUTEIHLHOE YBe-
JMYEHNE HEHHOCTU B IPaf0CTPOUTEIEHOM OT-
HOIIEHUH, YTO MPUBJIEKAET JONOJIHUTEIbHbIC
YaCTHBIC BIOXKEHHS CPEACTB JUI1 MOJAEPHU-
3auyd U O0HOBJICHHUS xuioro ¢oupa. OmaHOM
U3 CcaMbIX OONIBIIMX TPOONEeM JJIsl Pa3BUTHS
BEJIOCUIICHOTO JBHMKCHUS SIBJISICTCSI BHICOKAs
3aBUCUMOCTb OT MOTOIHBIX ycloBUH. JoXIb
1 CHEr HPeISITCTBYIOT eMy Ooliblle, YeM Apy-
ruM crioco0am nepeaswxkeHus. s pereHus
9TOH npo06IeMbl B TOpoAax NpU HaJIUUUU I1J10-
LIaHBIX OIPaHUYEHUI TpeIaraeTcsi UCIoIb-

30BaTh Ha OTAETBHBIX YyYacTKaX BeJOTPaH-
CIIOPTHOM CETH, K IPUMEPY, MEKTY CTAaHITUIMHU
metpo 1 MUK (TpancrnopTHO-nIepeca oqHOM
y3J1e) KPBITBIE BEJIOCHIIEAHBIC ICTaKaabl TyH-
HenpHOTO THMa (BenonoiuteHa MAJIN) mpo-
TshHKeHHOCThIO 10 1,5-2 km [2, 3]. Benocu-
TIe/THbIE ICTaKaabl TOHHEIHLHOTO THIA MOTYT
OBITH pa3MEITCHBI B PA3HOOOPA3HBIX YCIOBUAX
Y UIMETh KaK peKpealuoHHOe, TaK H yTUINTap-
HOe Ha3HaueHne. HecMOTps Ha MOBBIIICHHYIO
CTOUMOCTb, OHH MOTYT OBITH 3()(EKTHBHBI
BBHJIy yIOOCTBa WX DKCIUTyaTalldd M PEMOH-
Ta. [Ipu cTponTenpcTBE BEIOMOPOKEK BOIH3U
TPAHCTIOPTHBIX MAarucTpayieil cieayeT OIeHH-
BaTh BJIMSHUS BO3JIECUCTBUU OT TPAaHCIOPTA.
[Tpu ycTpoiicTBe KPBITHIX BETOCUIIEAHBIX ICTa-
KaJ[ CTOMT YYUTHIBATh, YTO 3HAYNUTEIILHOE BIIU-
STH€ Ha COCTOSIHME OPTaHN3Ma YeIOBEKa 1 €ro
paboTOCIIOCOOHOCTH OKa3bIBAET MUKPOKIMMAT
(METEOopOIOTHYECKIE YCIIOBUS) B TTOMEIIICHU-
sx. JIs nmonp3oBareiei Beno3cTakabl MUKPO-
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KIIUMaT BHYTpHU OyIeT Urparh OOJNBLIYIO POJIb,
TaK Kak [p1 HECOOTBETCTBUU MUKPOKJIUMATH-
YECKHUX YCJIOBUH TMTHEHUYECKHM HOpMaM de-
JIOBEKY CJIOKHO OyIeT cOBepIIaTh ABHKEHUE
10 BEJIOICTAKAZE, & COOTBETCTBEHHO IIPUBIIE-
KaTeJIbHOCTb BEJIOTPAHCIIOPTa B IaHHOH cpeje
Cpear maccaXupoB OyleT majarh. Y UnThIBas,
YTO B JJAHHOM COOPYKEHMH JOJDKHBI MOAJEP-
KHUBATbCS ONTHMAJIBHBIC MApaMeTpbl MUKPO-
KJIMMaTa AJ1si KoM(GOPTHOTO NIEPEABUKEHUS Be-
JIOCUIIEUCTOB KaK B XOJIOAHOE, TaK U TEIUIOE
BpeMsi ro/ia, 0COOCHHO aKTyaJbHBIM CTAHOBHT-
sl BOIIPOC pacueTa BEHTWIALINH, KaK JJIeMEeHTa
CUCTEMBI KJIMMaTOPETryJINPOBaHUS.

Heabo padoThl SBISETCS U3YYCHHE Me-
TOZMK AJIsI pacueTa BEHTWISLMU U CUCTEM BEH-
twsinny. HeoOXomuMo OLeHHTh KOHCTPYKIHU-
OHHBIE TIApaMeTPHl BEJIOCHUIIEHONW 3ICTaKaIbl.
OCHOBHBIM NOKa3aTesleM B JJaHHOM city4ae Oy-
JIET CIY)KUTh IUIOIIATH IONEPEYHOro CEYEHUs
10 KOTOPOM NEpe/IBUTar0TCsl BO3AYIIHbIEC ITOTO-
K{ U OT KOTOPOH 3aBUCUT UX 00BEM U CKOPOCTb.

MarepuaJjibl U MeTOAbI UCCJIeTOBAHUS

Jns  mpoBemeHust pacdera OBUTH  HC-
MOJIb30BAHBl METOIUKH pacueTa BEHTHIIS-
[IUA TPAHCIIOPTHBIX TOHHENCH, OIMHUCAHHBIC
B paborax [4, 5].

KittoueBbIM BOIPOCOM SBIISIETCS BEIOOD CH-
CTeMbI BEHTWJIALINN. BEHTHIISAIUS MOXKET OBITH
€CTECTBEHHOM WJIM UCKYCTBEHHOM.

IIpu ecTecTBEHHOH BEHTWISILIMU BO3YX
TepeMenIaeTcs 3a CYeT BO3AYIIHOM TATH, CO3-
JlaBaeMOU pa3HUIICH JaBICHU Ha BbE3/IE U BbI-
€3]1€ C BEJIOCUIICAHON 3CTaKa Ibl, @ TAKXKE OTO-
KOM JIBHKYIIAXCS TPAHCITOPTHBIX CPEJICTB.

I'maBHBIM JOCTOMHCTBOM €CTE€CTBEHHOU
CHUCTEMbl BEHTHWJISIIUU SIBJISETCS DKOHOMHY-
HOCTh U OTCYTCTBHE 3aTpaT MEXaHHYECKOH
sHepruu. K HemocTarkam €CTECTBEHHON BEH-
TUISIIIAA MOYKHO OTHECTH:

— 3aBHCUMOCTH I(P(PEKTUBHOCTH BO3ILyXO-
oOMeHa OT TeMIepaTypbl Hapy»KHOTO BO3IyXa
1 HaIIPaBIJICHUS U CKOPOCTH BETPA;

— BO3[yX MOCTyHaeT B ACTakaay HEMoJ-
TOTOBJICHHBIM: HE TOAOTrpeBacTCs (OXJIax/ia-
eTCs), HE OYMILNACTCS OT BPEIHBIX BEIIECCTB,
HE YBIIQ)KHEH;

— y#anseMbId U3 3CTaKaIbl BO3AYX HE MO-
JKET OBbITh 00paboTaH.

[Ipu >TOM WHCMONB30BaHKME ECTECTBEHHOM
BEHTWISILIUA BO3MOXKHO TOJBKO B TOM CiydYae,
€CJM JJIMHA KPBITOM BEIOCUIIEAHOM 3CTaKaibl
He npesbiiaet 400 metpoB. B cinyuae enu qiuH-
Ha ripeBbiaeT 400 METPOB CIIEIyeT UCTIONH30-
BaTh UCKYyCTBCHHYIO CHCTEMY BEHTHIISAIINH.

[Ipu pacnonoxeHuu dcTaKagbl B paiioHaX
C XOJIOJHOHM 3UMO BO3HUKAET OMACHOCTh 00-
pa3oBaHuA HayeneH Ha IPOE3KEH YaCTH U BHY-
TPEHHHUX KOHCTPYKIIHX, TEMITeparypa BHYTPH
MOXKET OBITh HEKOM(OPTHOW I IBYKEHUS.

Ilo BbImIEyKa3aHHBIM MpPUYMHAM JKCIUTyaTa-
IS BEJIOACTAKA/Ibl MOXKET OBITh OTIACHOW JUIS
BEJIOCUIIEANCTOB. ISl yCTpaHEHUs! AaHHBIX
mpobJeM B dcTakagy HEOOXOAMMO II0/1aBaTh
HarpeThil BO3ayX.

HckyccTBenHas (MexaHUYecKas) BEHTHIISA-
nust. [Ipy MCKyCCTBEHHON BEHTUIISLIUU BO3AYX
nepeMeniaercss Onaromaps SJIEKTPOBEHTHIIS-
TopaM. CyILIeCTBYIOT CIEAYIOIINE BUIbI UCKY-
CTBEHHOW BEHTWJISALIUU:

— MIPOJIOSIbHAS;

— NPOJOJILHO-CTpYyHAS;

— IornepeyHasl.

IIpn yctpolicTBe NPOAOIBHON CHUCTEMBI
BEHTWISILIMY TI0/1a4a U yAaJleHUEe BO3IyXa OCy-
LIECTBIIAETCS 110 BCEMY CEUEHHUIO BEJIOCHUIIC-
HOM 3CTaKa/ibl BEHTHIIATOPAMH, KOTOpPBIE yCTa-
HaBJIMBAIOTCS y MTOPTAJIOB.

IIpn BO3BENEHMM BEJIOCHUIIEAHBIX 3CTa-
KaJl, IJIMHA KOTOPBIX HAaXOIUTCS B JHAra3oHe
1...2 KM pauMOHAIBbHO HCIIOJIB30BAHHUE IIPO-
JIOJIBHO-CTpyiHOU BeHTWisiuu. IIpomonbHO-
CTpyiHAast BEeHTWIISIINA — OJTHA U3 Pa3HOBUIHO-
CTel MPOJ0JIbHOW BEHTWIALIMOHHON CUCTEMBI.
s TOBBIIIEHUS! MHTEHCUBHOCTH IPOBETPHU-
BaHUs yepe3 kaxaple 50...10 M ycTaHaBIMBa-
IOTCSI BBICOKOCKOPOCTHBIE CTpYIHHbIE BEHTU-
JSTOPBl. BEeHTHIIATOPBI MOTYT paciionararbest
KaK Ha MOTOJIKE, TaK M HA CTEHKAX BEJIOCHUTIEI-
HOMH 3CTaKabl.

Haubonee neiicTBeHHOW CHUCTEMOW BEH-
TWIALUKM U1 3CTaKall, UMEIOIUX OOJBIIYIO
mHy (OGonee 2 KM), SIBISIETCS TOTepevHast
cUCTeMa BEHTWIALMH, KOTOpasl OCYIIECTBIIS-
€TCsl C TIOMOIIBIO TIOAAYH U yAAJICHUH BO3IyXa
MO0 TPOJIOJBHBIM KaHajlaM, PAaCIIONOKEHHBIM
3a npejeiaMu rabapura.

K HenocTarkaM MCKyCCTBEHHOM BEHTHIIA-
LIUM MOYKHO OTHECTH:

— BBICOKAsA CTOMMOCTb 00OPYIOBaHUs, €ro
YCTaHOBKH U IKCILTyaTallHH;

— HEOOXOAMMBI MEPOTIPUSTHSL A1 OOPHOBI
C IIIyMOM.

[Ipu nogbope cucTeMbl BEHTWISILIUU HCXO-
JSIT U3 CKOPOCTU JBIKCHMS BO3AYILHOIO IO-
TOKa BHYTPH 3aKPBITOTO IPOCTPAHCTBA BEJIO-
CUTIETHOM dCTaKaJbl M JIUHBI SCTaKaabl, YTO
NpUBe/IeHO B Tad. 1.

st mogbopa cucTeMbl BEHTUIISALUK BEJO-
CHUIIEZIHOM 3CTakaabl TYHHEIBHOTO THMa (Be-
noronmutera MAJIN) u pacdera ee OCHOBHBIX
[I0Ka3aTeieil MPUHAT CIeTyOIUI alIrOpUTM:

1) ompenenenne pacxoga BO3AyXa, HEOO-
XOIUMOTO JUIS YAaleHUs W30BITKOB TEIIOTHI
U YCTaHOBJIEHHS ONTHUMAJILHOTO TeMIleparyp-
HOT'O pekuMa 1o Gpopmyse

9 ! 1
m b}
1000-a-(t,—t,)-p, 1
e T — o0uye U30BITKH TEIIOTHI B BEJIOJCTa-
kazne, BT;
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a — yJelibHasi MacCOBasl TEINIOEMKOCTh BO3/Y-
xa, kx/(kr- °C),

npuanMaetcs a = 1 kJx/(kr °C);

t,t — TEMIIEpATYPbI BO3/YXa BHYTPH 3CTaKa-
IIeI ¥ cCHapyxH, °C;

p,, — TWIOTHOCTB BO3/[yXa BHYTPH 3CTaKabl I[P
OTIPE/ICIICHHOM TeMITepaType, Kr/m>;

2) ompeieNcHHe THUIIA CUCTEMBbl BEHTHIIS-
LIUU TI0 JIOITYCTUMOW CKOPOCTH JIBHIKEHHSI BO3-
IYITHBIX TIOTOKOB B AcTaKase (Tadm. 1);

3) onpenenenue BO3AYIIHOW TATH IO (hop-
MyIie

P =+P +P +P +P, )

tne P, P, P,, P, — 3Ha4CHUS IABICHUSI, BbI3bI-
BaeMbIMHU TaKUMH (PaKTOPaMH KakK BeTep, Tepe-
aJi TeMIieparypbl, 06apoMeTpUIECKOe IaBICHNUE
1 MOPIIHEBOH 3(P(EKT ABMKYLIMXCS BEJIOCH-
reucToB. Kaxxiplid n3 ommcaHHBIX (DaKTOPOB
MOKET OKa3blBaTb JIeHCTBUE B JIF0OOM Harpas-
JICHUU 1 3aBUCUT OT ONIPEACIICHHBIX yc.]'[OBHfI.
4) ompezienieHe TIOJHOTO HEOOXOAUMOTO
JaBieHUs IO GopMyIIe
P =P
ax

m 1,mpox 2,1pojt + Pl,ru( + P2,ru<’ (3)

rue PLHWl — JIABJICHUS B TIPOIOIHHOM
kanane, [1a;

P un P2 . — JIaBJICHHs B MONCPCYHOM KaHa-

1,mk
e, I1a.

B ciyuae, eciiu ckopocTh BO3yXa IPEBbI-
maetr 6 m/c, MPOU3BOAMTCS MEpepacueT ceue-
HUS BEJIOCUIIEAHON ACTaKabl U Aayiee Mo MyH-
KTam 2, 3, 4.

2,1poxt

Pe3y.]Il>TaTbI HCCIeJ0OBAaHUSA
U UX 00Cy:KIeHne

Pesynbrarel pacuera CUCTEMbI BEHTHIISALIUT
BEJIOCHUIIEIHON 3CTakaabl TYHHEJIBHOTO THUIA
B TITY mexny cranuneit MLIK «Bepxuue Kor-
JbDY U cTaHuuen metpo «HaratuHckas» npen-
CTaBJICHBI B TA0MI. 2.

Ha pucyHke npuBeneHbl pe3yibTaTbl pac-
yeTa CKOPOCTH BO3AYIIHOTO MOTOKa OT IJIO-
a1 TONEPEYHOro0 CEUEHUs] KPBITOTo Mpo-
CTPAHCTBA BEJIOCUIIETHON 3CTaKabl, KOTOPHIE
Ba)KHBI AJIs1 10A00pa THUIa CUCTEMbl BEHTHIISI-
MM KPBITOTO INPOCTPAHCTBA BEIOCHUIIEAHON
3CTaKaJbl a TaKKe [yl ONpeNesIeHUs KOH-
CTPYKIMOHHBIX TTapaMETPOB.

Taoauna 1

JlommycTrMble 3HaYeHUST CKOPOCTH JIBIDKEHIS BO3yXa U JUTHHBI TOHHEIS
IUIST TIOA00pa CHCTEMBI BEHTHIISITIN

Cucrema BEeHTUIISIIIAN Jmuna Tonnens L, km CxopocTh JIBHKEHHSA BO3/yXa B 3cTakaje V,, m/c
EcrtecTBeHHOE MPOBETPUBAHUEC <04 V=0 /S *
IIpononbHas 04...3 <6
IIpononsHO-CcTpyiiHAs 04...3 <6
INonepeunas >1,2 >6

[Ipumeganue* roe Ve — CKOpPOCTb JBMKEHMSI BO3yXa B BEJIOCUIIEHON 3CTaKaE,
Q... — bacxosl BO3/lyxa, HEOOXOMMBIH [JIs y/[aleHust Tellla U yCTaHOBIEHUs ONTHMAIbHOTO TeMIlepa-

TYPHOT'O PEXNMa;

S — IUIOIIa/Ib TIOTIEPEYHOTO CEIEHHS BEJIOCUTIEAHON ICTAKAIBI.

Taonuua 2
Pe3ynbraThl pacuera BEHTUISIIUU BEIOCUIICTHOM 3CTaKa bl

INokasarens Pa3mepHOCT | 3HaueHME
JlimHa BenocumneIHOM AcTaKa bl KM 1
[romia e TOMepevTHOro CEUeHNST KPBITOTO MPOCTPAHCTBA BEIOCHUITCTHOM ICTaKa bl M 8,5
MHTEeHCHBHOCTD JIBM)KEHHS BEJIOCUTICMICTOR qes./a 200
Pacxoz Bo3/yxa, HeOOXOMMBIN TSl y/aIeHUsT H30BITKOB TETUIOTHI M YCTAHOBJICHHS Mm/c 60,43
OINTAMAFHOTO TEMIIEPATYPHOTO PEKIMA
OOrmme H30BITKH TETUIOTHI B KPBITOM IMPOCTPAHCTBE BEJIOCHUIICTHOM ICTaKaIbI Br 211187,5
Cpe,Z[HHHVCKOpOCTB JIBUPKEHUSI BO3YILHOTO TIOTOKA B KPHITOM IPOCTPAHCTBE BEJIO- M/C 5,75
CHUIIEIHOM dCTaKa bl
Bosgymmnas tsra Ia 125,79
IToHOE HEOOXOMMOE JTaBIICHHE Ila 127,2
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CKOpOCTb ABUMKEHUA BO3AYLIHbIX NOTOKOB, M/C

Rasucumocmo CKopocmu 603()_)/WH020 nomoka om nﬂou;adu nonepevynoco ce4eHusl
Kpbvlnioco npocmpancmea 6€/10CUNEOHOUL ICMAKAObL

BriBoanl

Crnenyer, 4To TpU 3aJlaHHOW JUIMHE BEJO-
CHUIIETHOM 3CTaKa bl 1 MHTCHCUBHOCTH JIBHIKE-
HUS BEJIOCHUIICIUCTOB, TUIOMA/h TONEPEUHOTO
CEUCHUS KPBITOTO MPOCTPAHCTBA CTAKA bl MO-
JKET COCTABJIATE OT 5,5 710 8,6 M2.
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PASPABOTKA CUCTEMBbI CKPBITOT'O XPAHEHWS
KOHOUJAEHINAJTBHOU UHO®OPMAIIUU B OBJIAYHBIX XPAHUJINIIAX

Maprsimiknun A.W., Ilnaxuna JI.H., Jlo6os P.A.
®@I'BOY BO «Ilenszenckuil 20cy0apcmeenHblil mexHoio2uyeckuil yHugepcumemy, Ilensa,
e-mail: alexey314@yandex.ru

B Hacrosimelt cratbe paccMaTpUBACTCsI MPOLECC CO3NAHUS U BAPUAHT IIPOrPaMMHON peall3aluy IPOTOTHIIA
CHCTEMBI, TIPEJHA3HAYCHHOI U1 CKPBITOr0 XpaHEeHMsI KOH(PUACHINAIBHOH HHPOPMALUK B OOJIAYHBIX XPAHUIN-
max, MPEACTaBIAIOIINX COOO0I BUPTYa bHBII HOCHTENb HH(OPMAIIHH, KOTOPBIH XPAaHUT M 00pabaThIBacT JaHHBIC
Ha MHOTOYHCIICHHBIX CepBepax, pa30pOCaHHBIX BO BCEMUPHOU mayTuHe. L{enpio paboThl SBISETCS CO3MaHUe IPo-
TOTHIIA HACTOJIBHOTO TIPUIIOKEHUS JUIsl ONEpallMoHHO# cuctemMbl Microsoft Windows, obecnieunBaromiero B3anmMo-
JeiicTBue monb3oBaTelst ¢ (ailoBoi CHCTEMOI JIOKaJIbHOTO KOMIIBIOTEpa U OOJAaqHOTO CepBHCA XPAHCHUs JaH-
IX Google Drive, a take muppoBanue/femmppoBaHue KOHGUICHINATLHOH M0Ib30BaTeIbCKON HH(OpMALHN
1 MEXaHHU3M 3arpy3Kd U BBITPY3KH 3aiIH(POBAHHBIX (ailIoB ¢ OMOIIBIO OGUIHATBHOIO HHCTPYMEHTA KOMITAHUH
Google. ABTOpaMu IPOBOMTCS KOMIUICKCHBIH aHAJIN3 TPEIMETHOM 00ACTH 1 BBISBICHHE KITIOYEBBIX JOCTOMHCTB
U HEJJOCTAaTKOB COBPEMEHHBIX aHAJIOTOB CHCTEMBL. Pa3pabarThIBaroTCs M ONMHCHIBAIOTCS aITOPHTMBI IH(POBAHHS/
nemmdposanus nHGopManuu B rpaduyeckuii daiin. Co3aaeTcs NpoTOTUII CUCTEMbI, PETHA3HAYEHHbIN JUTs CKPBI-
TOTO XpaHEHUsI KOHOHACHIMATEHON MH(OPMaK B 00NavHbIX XpaHWInIax. PaspaboranHoe nmporpaMmmHoe obe-
credeHne (pyHKIHOHUPYET KOPPEKTHO U 0e3 OIIHOOK, Bce IEMEHTHI HHTepdelica HHTYUTHBHO MOHSTHEI H IIPOCTHI
B MIOHUMaHHU. B pe3ynbrare npojenaHHoi aBTopaMu paboThl ObLIO MPOBEACHO KOHTPOJIBHOE TECTHPOBAHUE, KOTO-
poe T1oKa3ao, 4To B CPABHEHHU C COBPEMECHHBIMH CYIIECTBYIOIIMMH aHAJIOTAMH MAaKCHMAJIbHO PEan30BaHbl UX
KIIIOYEBbIE JOCTOMHCTBA H YYTCHBI BCE HEJOCTATKH.

Kirouesble c/ioBa: 00/1a4uH0e XPAHUJIHNILE JaHHBIX, cTeranorpagus, mudposanue / femudppopanue paiiios,
aaropuT™MbI WKQpoBanus/temnppoBanus, rpagpudecknii nuTepdeiic, I3LIKA NPOrpaMMHPOBAHNS,
NPOTOTHII CHCTEMBI, MHTep(eiicHoe H PyHKIMOHATbLHOE TeCTHPOBaHNE

DEVELOPMENT OF A SYSTEM FOR HIDDEN STORAGE OF CONFIDENTIAL
INFORMATION IN CLOUD STORAGE

Martyshkin A.L., Plakhina L.N., Lobov R.A.
Penza State Technological University, Penza, e-mail: alexey314@yandex.ru

This article discusses the process of creating and implementing a software prototype of a system designed
for hidden storage of confidential information in cloud storage, which is a virtual storage medium that stores and
processes data on numerous servers scattered on the world wide web. The purpose of this work is to create a
prototype of a desktop application for the Microsoft Windows operating system that provides user interaction with
the file system of the local computer and the Google Drive cloud storage service, as well as encryption/decryption
of confidential user information and a mechanism for downloading and uploading encrypted files using the official
Google tool. The authors conduct a comprehensive analysis of the subject area and identify the key advantages and
disadvantages of modern analogues of the system. Algorithms for encrypting/decrypting information into a graphic
file are developed and described. A prototype of the system is being created for the hidden storage of confidential
information in cloud storage. The developed software functions correctly and without errors, all interface elements
are intuitive and easy to understand. As a result of the work done by the authors, a control test was conducted, which
showed that in comparison with modern existing analogues, their key advantages were maximally realized and all
the disadvantages were taken into account.

Keywords: cloud data storage, steganography, file encryption / decryption, encryption/decryption algorithms, graphical
interface, programming languages, system prototype, interface and functional testing

[Ipobnema mepenayn uHpOpPMALUK B Ha-
CTOsIILICE BPEMsl SIBJISICTCSI aKTyaJbHOH U Tpe-
OyeT pa3pabOoTKH CIEIUABHBIX CPEICTB IS
CKPBITOTO XPaHEHMs KOH()UICHLUAIbHON WH-
(dopmaru B 00JaYHBIX XpaHWIMIIAX U 00e-
CIICYCHUSI Ka4eCTBEHHOTO HH(OPMAIMOHHOTO
o0OMEeHa MEXIY JOKaIbHBIMH YCTpOHCTBaMH
XpaHeHus ¥ 00JIaYHbIM XpaHuIueM [1].

OOnauHoe XpaHWJMIIE NAHHBIX — BUPTY-
AJTBHBIA HOCHTENh WH(OPMAITUH, KOTOPHI
XpaHUT U 00pabaThIBaeT JaHHBIC HA MHOIO-
YHCJICHHBIX CepBEpax, pa3OpOCaHHBIX BO BCe-
MHUpHOW TayTuHe. B Hamie BpeMsi momoOHOTo
poAa XpaHWIMIIA NOJXYYWIH OOJIbIIOE pac-
MIPOCTPAHEHUE, U, HA CETOAHSIIHUI JEHb, X
KOJIMYECTBO MPEBBICHIIO HECKOJIBKO COTEH [2].

OCHOBHBIM JIOCTOMHCTBOM OOJIQUHBIX TEX-
HOJIOTHI siBJsieTcsl Oe3omacHOCTh [3, 4]. On-
HUM u3 HanOojee 3(P(PEeKTUBHBIX CIIOCOOOB
obecrieueHusT 6€30TaCHOCTH OOJIAUHBIX TEXHO-
Jioruit sBysiercs creranorpadus [5, 6]. Crera-
Horpadusi — 3TO MEXKJAUCIUIUIMHAPHAS HayKa
U MCKYCCTBO IEpeJaBaTh COKPBITHIC JIaHHbIC,
BHYTPH JIPYTHX, HE COKPBITHIX JTaHHBIX.

ean ucciienoBanusi

Co3anue MpOTOTUIIA HACTOIBEHOTO TIPHIIO-
KESHHUS IS ONepaIlMOHHON cucTeMbl Microsoft
Windows, o00ecleunBaronero B3auMOJIEH-
CTBUE TI0JIb30BaTeIsd ¢ (ailJIoOBOH CUCTEMOM
JIOKaJIBHOTO KOMIIBIOTEPA U 00Ia4HOTO CEpBU-
ca xpaHenus naHHbx Google Drive, mmdpo-
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TexHn4yeckmne Hayku

BaHMe M jAemndpoBaHHe KOH(DUACHIMATBHON
M0JIb30BATEIbCKON MHPOPMALMH M MEXaHU3M
3arpy3Kd M BBITPY3KH 3amu(poBaHHbIX (aii-
moB B obmayHoe xpanwimmie Google Drive
C TIOMOLIbIO O(HINATIBHOTO HHCTPYMEHTA
xomriianuu Google.

MarepuaJibl 1 METOIBI HCCIETOBAHUSA

OCHOBHBIMH
SIBTISTFOTCSI:

— KOMIUTICKCHBIN aHalu3 MpeJMETHON 00-
JIACTH ¥ BBISIBICHHE KJIFOYCBBIX JOCTOMHCTB
Y HEJIOCTAaTKOB COBPEMEHHBIX aHAJIOTOB;

— pa3paboTKa aJIrOPUTMOB IIH(POBAHUS
U emu(poBaHus C peajin3aluei B3auMoIei-
CTBHS C OOJaYHBIMU CEPBUCAMHU;

— MpOorpaMMHAasi peau3alys MPOTOTHIA
CHCTEMbI, MPEIHA3HAYCHHOW MJISi CKPBITOTO
XpaHeHus: KOHQUACHIMAIbHON WHOOpMaUu
B OONaYHBIX XpaHHWJIHUIIAX U 00eCIeYeHUs] HH-
(hopMaIMOHHOTO OOMEHa MEXJy JIOKaJbHbI-
MH YCTPOHCTBAMH XPAHEHUS W OOJAuHBIMH
XpaHWJIMIAMKA C Hchojib3oBaHueM Google
Drive APl nns B3amMopelcTBUSI ¢ OOMauyHBI-
MU CEepBHCAMHU;

— TECTUPOBaHUE U BEPUDUKAIINS CUCTCMBL.

Hrak, nepeiiieM K pELIEHUIO NEPBOM 3a-
JIa4d: TPOAHAIU3UPYEM JTOCTOMHCTBA U HEJO-
CTaTKH CYIIECTBYIOIUX aHAJIOTOB CHCTEMBI.

[IpuBeneHHas HIbKe TAOJIMIA COCTABIICHA
HAa OCHOBAaHWU aHanmu3a WH(opMmanuu, mpen-
CTaBJICHHOW Ha O(UIMAIbHBIX BeO-caliTax.

W3 pesynasrara CpaBHCHHS CTAHOBHTCS
SICHO, YTO B OOJIBITHHCTBE aHAJIOTOB OTCYTCTBY-
€T JIOKamM3alus MpOAYKTa I POCCHUCKOTO
PBIHKA, TAKXKe OONBITMHCTBO MPOAYKTOB TLIAT-

3agadyaMHn  HMCCJIICOJOBaHUA

HBl (HEKOTOpBIE Ja’Ke BEIyT JOBOJBHO KECT-
KyIO JIMIICH3MOHHYIO M LICHOBYIO MOJHTHUKY).
Bce ati npoaykTel HE UMEIOT Kpocciuiardop-
MEHHOI'O aBTOHOMHOI'O IIPUJIOKEHHUS ¢ rpadu-
YECKUM UHTEp(ErcoM M0JIb30BaTes.

YcrpaHeHe HeOCTaTKOB CYIIECTBYFOIIUX
CHCTEM TMO3BOJIWJIO BBIJCIUTh KOHKPETHBIC
3aJa4d [pu pa3paboTKe HaIIEro MPOTOTHU-
1a CUCTEMBI:

— IPUMEHUTHh TIpU pa3padoTke Hambosee
COBPEMEHHBIC S3bIKH IIPOrPaMMUPOBAHUS IS
JOCTH)KEHHSI KpOcCIuaT(OpMEeHHOCTH;

— YAYYIIUTh ~ TEXHUYECKYIO  IOAJEpPXK-
Ky TIIOJb30BaTeNiel M MOAJNEPKKY MOOHIIb-
HBIX IPUII0KEHUN;

— YCOBEPIIEHCTBOBaTh 0€30M1acHOE HPeso-
CTaBJICHUE CTOPOHHUM JIMLIaM JOCTyIa K CBO-
UM 3amu(poBaHHbIM (aiinam.

[Ipaktuueckass  peanu3anusi  CHUCTEMBI
JIOJKHA OTBEYATh CJICAYIOIUM TPEOOBAHUSIM.

Cucrema J10KHA:

— MOBBICUTH O€30MaCHOCTb XPAHEHUSI 1aH-
HBIX B 00Ja4HBIX XpaHWIMIIAX IIyTeM IpHMe-
HEeHHUs cTeranorpadum;

— ObITh  Kpoccruaropmennoid. Jns jgo-
CTHKCHHUSI KPOCCIUIAaTPOPMEHHOCTH NPOAYKT
cienyer pa3paldaTbIBaTh Ha TAKUX S3bIKAX, KAK
«Javascripty, «Python» u T.1.;

— UMETh UHTYUTUBHO
uHTepdeiic:

— MMETh JBYX()aKTOpPHYIO ayTeHTU(HUKa-
LU0 BXOJIA JUISl YYETHOW 3aIHCH;

— o0ecreynBaThCsl MOCTOSHHOM MOAIEPXK-
KOH TT0IB30BaTelICH;

— OBITh JIOKAJIU3UPOBAHA AJISI POCCUHCKO-
IO PBIHKA.

MOHSTHBIA

PesynbraTsl cpaBHEHUS BapHaHTOB MM(POBaHUS JaHHBIX B oOnmakax it Windows

: |
= | 5
8 3 g
E 8 = _ S
o = - =
2z Z | 2 5
ITapamerp g5 Ea.g = g
= | & 2
a. S Q
= = =
IInarHOCTB Ja Her Jla Jla
KpoccrnargopmeHHOCTH Her Her Her Ja
Pycckas nokanm3arms Her Her Her Her
Tonmeprxka MOOMITBHBIX TPUIIOKCHHI Jla Her Jla Jla
[udposanue nmenu daiiios Ja Ja Ja Ja
besomnacHoe npenocTraBnenne CTOPOHHUM JIMIaM J0CTyIa K cBouM 3a- | Jla Her Her Ja
mmQpoBaHHBIM (haiiiam
[TpousBoauTENEHOCTD (110 AeCATHOATEHOM IIIKAIIe) 5 4 10 7
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Cucrema JI0JKHA MPECTABIATH YIOOHBIN
[0JIb30BATEIbCKUN MHTEpQeiic A BbINOI-
HEHUS ONepalyii KonupoBaHus (aijaoB U na-
MIOK C JIOKAJIBbHBIX YCTPOHCTB XpaHEHHs JaH-
HBIX B o0maunbie Xxpanwiuma (iCloud, Google
Drive, OneDrive) ¢ peanu3anueii npo3payHoro
cTeHorpauueckoro npeodpa3zoBaHust (COKpbI-
THS1) TIOJIb30BaTENIbCKON HH(pOpMaLuK U e€¢ 00-
parHoro TmpeoOpazoBaHus (BBIICICHHUE) TPH
KOIMPOBAHUH M3 00JaYHBIX XPaHWIUII Ha JIO-
KaJbHbIE YCTpOMCTBa XpaHeHus. B kauyecte
KOHTEHHEPOB ISl XpaHEHUs TIOJNb30BaTellb-
CKOW WH(OPMALMKA MOTYT HCIOJIB30BaATHCS
rpaduueckue (ansl.

[Mponiecc  kpumnTorpaduueckoro  3aKpsbl-
THS TAaHHBIX MOXKET OCYIIECTBIATHCS Kak Mpo-
IPaMMHO, TaK ¥ ammaparHo. AIaparHas pea-
TM3alys OTIIMYACTCSl CYIIECTBEHHO OOJbIIei
CTOMMOCTBIO, OJIHAKO UMEET BHICOKYIO TIPOU3BO-
JUTENBHOCTD, IPOCTOTY, 3alMIIEHHOCTE. [Ipo-
rpaMMHas peanu3anys Ooee NpakTHIHa, 01Ty~
CKaeT M3BECTHYIO THOKOCTh B MICIIOJIb30BAaHHH.

PesyabTathl ucciienoBanns
U UX 00CY:KIeHHSA

B npomecce nporpaMMHpoBaHUs Ha-
4anpbHOro (yHKIMOHANIA MTPOTPaMMBbl O3HAKO-
MWIIUCh C HHTepdeiicoM cpeabl pa3padoTKH
[IPOrpaMMHOI0 oOecredeHus U ¢ HadopoM
MIPUMEHSIEMBIX HHCTPYMEHTOB.

Hamu Obu1n onucaHbl Bce KIIIOUEBBIE 3J1€-
MEHTHI HHTepdeiica u Joruka padboThl MpH Ha-
JKaTUH MJTH aJIbTePHATUBHOM B3aUMOJICHCTBUHI
noJb3oBarens ¢ Humu. [locne vero, Heodxoau-
MO OBLIO OMHUCATh BCIO IMOCIIEIOBATEIBHOCTD
BBINOJIHEHNSI METO/IOB HEMOCPEACTBEHHO pa-
60te1 ¢ Google Drive API u moruky mmdposa-
HUs Wik AemrdpoBanus (aiios.

ITocne 3amycka mporpaMMsbl YIpaBICHHE
MEPEXOANT B UCTIONHEMBbIH (aiin « App.xaml».
Hannplii ¢aiin onpexaenseT INABHBIM Kiacc
IIPOTPaMMBbl U KOJJIEKLMIO ITOJIb30BATEIbCKUX
cTuien anst oobexroB XAML.

ITocne yero nepexox nNporpaMMbl CBOJUT-
Csl HETIOCPE/ICTBEHHO K UCTIONHSIeMOMY (aiiny
«windowMain.xaml.cs». Jlanee mpoucxomuT
MIPOPHCOBKA TJIABHOTO OKHa «windowMainy»
pa3pabarbiBaeMOil IporpaMmbl U HMHHUIMAIH-
3a1usl BCEX IEMEHTOB HHTep(erica.

[IporpamMma paspabarbiBaeTCsi Ha OCHOBE
rpapuueckoro uHtrepderica « WPF». « WPF»
i «Windows Presentation Foundation» siB-
JSieTcs HOBEWIIMM IAKeTOM TI'paduieckoro
naTepderica g margopmel «. NET», paspa-
OoraHHO# Komrmanuel Microsoft [7]. JlaHHbIH
rpaduueckuii mHTEpQENc Mo3BOISIET CO3/a-
BaTh MPWJIOKCHUS C IMIUPOKUM CIIEKTPOM Ipa-
(uueckux >IEMEHTOB Ui paboThl C MOIb30-
BaTeJIeM, TaKUE KaK SIPJIBIKH, TEKCTOBBIC TOJIS,
KOHTEHHEPHI IS 0TOOpaskeHUS] MYIBTUMEIHIA-
HBIX 0OBEKTOB U JIp.

st mpuganus mporpaMMe COBPEMEHHOTO
BUJA, 3aIOMUHAEMOCTH M MHTEpeca, HEKOTO-
pbIie OOBEKTHI OBUIN CHAOKEHBI H300paXKEeHUS-
MU, 0TOOPaXKAIOLUIMMU X BHELIHUH BUI.

Bcero s pa3pabarbiBaeMoii porpaMMbl
OBbLIO HCHOJIB30BAHO:

— 8 rpaduueckux (aiinos, hopmara «.pngy»;

— 1 daiin-mpudrt, popmara «.tth.

B kauecTBe cpeapl NporpaMMHpPOBaHHUS
HaMmu ObuTa BeIOpana Microsoft Visual Studio.
JlaHHBIN TPOrpaMMHBIA IPOAYKT CO3/1aH KOM-
nanueir Microsoft u oOmamaer BceMu coBpe-
MEHHBIM CPEACTBAMH AJISl CIIELHAINCTOB 00-
JIaCTH IporpamMmupoBanus [8].

JaHHas cpena comep>KUT OOMIMPHBIA MH-
CTpYMEHTapui A1 paboThl C Pa3HBIMHU SI3bl-
KaMH{ TporpamMmupoBanusd, Bkitodas C#, C++
n CU. HNmeer BO3MOXKHOCTL IOAKJIIOYATH
CTOpPOHHHE OMONMOTEKH U paboTaTh ¢ HUMH.
A Taxke 3a Bce BpeMsl CyLIECTBOBAHHUS IMPO-
TPaMMHBIM NPOAYKT HAKONMJ KauyeCTBEHHBIN
KOMIUTEKCHBIN cripaBodHHK 1o API s pa6o-
TBI ¢ UHCTpyMeHTamu — Onommoreky MSDN.

Komnanust Google Beimyctuna APl Drive
JUIT MHOJKECTBA SI3BIKOB MPOrPaMMHPOBAHHMSI.
OnHO W3 caMbIX 3HAYUMBIX IPEHMYILECTB
storo API sBnsieTcst To, pa3pabOTINK MOXKET
yKa3aTh INPWIOKEHUIO COXPAHITh JaHHBIC
B Toyb3oBarenbckoM Drive. Takum oOpazom,
npu paborte ¢ 000K MPOTPaMMOi, MOJIb30-
BaTelb CMOXET COXPAHATh JaHHbIE Ha JHCKE,
KOTOPBIE MOCTIe 3TOTO OyAyT AOCTYIHBI Ha JIIO-
ObIX Apyrux ycrpoiictBax. K npumepy, MoxHO
paloTarh C IOKyMEHTaMM B IO€37e IIpU IIO-
MOIIH IJIAHIIETa, a MIOTOM IpUexarh B OTEJb
U BOCIIOJB30BaThCS HOYTOYKOM, HE TOTEpsiB
MIPY 9TOM COXPaHEHHBIX Ha IUIAHILIETE JaHHBIX.

[Ipexne yeM MPHUCTYNUTH K peanu3alyu
U/Ieu POEKTA, IIEPEe] HaMH CTOsUT BBIOOD — Ka-
KOH fA3BIK NPOrPaMMHUPOBAHUS HCIIOJIB30BATh.
Harm Be16op man va C#.

S3p1x iporpammupoBanus C# — 3To BBICO-
KOYPOBHEBBIH SI3bIK NMPOrPaAaMMHUPOBAHUS, pa3-
paOoTaHHBIN H, 10 CUX TOP, AKTUBHO MOAIEP-
JKUBaromuiics kommanueid Microsoft [9, 10,
11]. S3e1x mporpammupoBanuss C# Ha cerom-
HSIIIHUHA JICHb SIBIISICTCS aKTHBHO HCIIOJNb3Ye-
MBIM B MHOTOYHCIIEHHBIX cepax MporpaMm-
HOH uHaycTpun. Ha HEM MOXHO peanu3oBaTh
Jr00bIe POTrpaMMHBIE MPOMYKTHI ISl PAa3HBIX
wiardopm, Takux kak Android, 10S u Jlu-
Hyke [12, 13].

OnanM 13 pemaromux (HakTopoB HAIIeTo
BBIOOpA SIBIISIETCS HAIMYHE TOAXO/SIIEr0 MH-
CTpYMEHTapHs JUIsl peain3aluy NpOeKTa, KO-
TopbIM sBisieTcst Google Drive AP

B ciyuae ¢ mporpaMMHBIM TNIPOLYKTOM,
peanu3yroneM aaropuT™Mbel MU(paLuu KOH-
buneHIMaTRFHON HHDOPMATH U PabOTArOIICH
¢ 0o0MauHBIMU CEpBHCAMH OYCHb Ba)KHO IPO-
BECTH TECTUPOBAaHUE AJITOpUTMa MHQpanuu,
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a UMCHHO BXOJHBIX U BbIXOAHBIX JaHHbIX, y6€-
JOUTBCSI, YTO BCSl HeoOxomumasi MH(GOpMaLus
nmdpyeres u aemudpyercst KOppeKTHO.

[Ipu mepBOM 3amycke MOPOrPaMMBbl MO-
SBJISIETCSl CTAPTOBOE OKHO pa3zpadarbhiBacMo-
TO MMPUITOKCHUS.

ITo peanu3yemol 10ruke NporpaMMsl, CHa-
Yajia MOYKHO BBIIOJHUTH COCIMHEHHE C Xpa-
numnnieM Google Drive, mocie 3Toro ckauarsb
WIH 3arpykarb Gailbl B caMO XpaHWIHIIE,
700 BBITONHUTH HEMOCPEICTBEHHO IIHQPO-
BaHue WM jaemmdposanue uHMOpMaUU Oe3
aBropu3zanuu Ha Google, HO Ipu ATOM padoTast
TOJNBKO ¢ JoKanbHbIMH (aiimamu. [locne Ha-
YaIbHOTO TECTa MOXKHO yOSTUTHCS B TOM, YTO
Bce paboTaeT KOPPEKTHO.

TecTrpoBaHue MeXaHHM3Ma AaBTOPH3AINU
M0Ka3aJ0, YTO MPOIECC MPOUCXOAUT TaK, Kak
u OBLJIO 3aJlyMaHo, T/e MMOCie Ha)KaTHs Ha CO-
OTBETCTBYIOILIME KHOMNKH OTKPBIBACTCS OKHO
Opaysepa ¢ caiitom aBropu3auuu B Google:
B paboueM Karajore MmporpamMMbl HOSBISIOTCS

LncpoBanme AaHHLIX

Google Drive Msobpaxenue O nporpaume

Google: User

83

COOTBETCTBYIOIIHE (aiisIbl U, caMa mporpaMmma
crabmibHO padotaer ¢ Google Drive API.

Janee HEOOXOAMMO TPOTECTHPOBATH B3a-
nmoneiicteue ¢ Google Drive APL. J{nst aToro
HaMH OBLIO BBIIOJIHEHO CKaYMBaHUE U 3arpy3-
Ka camux (QaiioB u3o0paxkeHus. Bce TecTh
MOKa3aJH yCIIEIIHBIA pe3ybTar.

[anee HaMu OBLIIO BBIIIOJIHEHO TECTOBOE CO-
XpaHEHUE U OTKPBITHE JOKATBHBIX (haiiioB H30-
OpakeHHs, XpaHAIINECs Ha MOJIb30BATEIECKOM
HEepPCOHAIBHOM KOMITbIOTEpE. JJaHHbIe MeXaHH3-
MBI pEalTM30BaHbl CTaHIAPTHHIMU MEXaHWU3Ma-
mu Windows u .NET. [Tocie npoBeeHus Tecta
HaMH He OBUIO BBISBICHO OIIMOOK.

CaMbIM Ba)KHBIM IIIATOM B TIPOLIECCE TECTHU-
pOBaHUS SBIISIETCS NPOBEpKa MHM(ppaIy U Jie-
mudparmn ¢aiiioB. B kauecTBe HCXOMHBIX (aii-
TI0B ObLIM BBIOpaHkI rpaduueckue (aiibl caMmbIx
MOMYJISIPHBIX popMaroB «img_1.png» u «img_2.
jpg». B pesynbrare TecTupoBanusl mH(pPOBAHUS
nporpaMma Co3aeT BPEMEHHBIH (aiin B Aupek-
TOPHH POTPAMMBI, TIOCJIE YEr0 OH yIasIeTCsL.

LLincbpoBaHme AaHHBIX ? X
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ITocne TecTupoBanus ObLIO IPOBEPEHO CO-
o01ieHne, KoTtopoe ObuIo 3amuppoBaHO, OHO
COBIAJIO € MCXOHBIM TekcToM. Ha puc. 1-4 no-
KazaHbl MIpolecchl mudpanuu u aemudpannn
pucyHka daitna «img_2.jpg».

3akjoueHue

Hamu ObUTO MPOBEECHO KOHTPOJIBHOE TE-
CTHUpOBaHKE pa3paboTaHHOW MTPOTPAMMBI, KOTO-
poe BKIItouano B cedst MHTepdericHoe U QyHK-
LMOHAIIbHOE TecTHpoBaHKe. OHO MOKa3allo, 4To
B CPaBHCHUHM C COBPEMEHHBIMH CYILECTBYIO-
[IMMH aHAJIOTaMK B MPOrpaMMe MaKCUMAalbHO
peanr30BaHbl MX KIFOYEBbIC IOCTOMHCTBA H Y-
TeHbI Bce HelocTaTku. [IporpamMmHoe obecrie-
YyeHHe paboTaeT MOJHOCThI KOPPEKTHO U Oe3
olMOOK, BCE AJIEMEHTHl HMHTEp(eiica HHTYH-
TUBHO TTOHSTHBI U YUTAOCITBHBI.
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OB30P COBPEMEHHBIX PACITPEAEJEHHBIX CUCTEM

Pa3znodynos C.A., Maprsimkud A.U.
@I'BOY BO «Ilenszenckuil 20cy0apcmeenHblil mexHoio2uyeckuil yHugepcumemy, Ilensa,
e-mail: alexey314@yandex.ru

B nacrosimieif cratbe IPHUBOANUTCS JOCTATOYHO IOAPOOHBII 0030p U KiIacCH(HKALNS COBPEMEHHBIX pacIpesie-
JICHHBIX BBIYMCIMUTEIBHBIX CHCTEM. TeMaTHKa pacrpeIe/IeHHbIX CHCTEM OCTACTCs aKTyalbHON M Ha CErOHSIIHUH
JieHb. 3a/1aua pa3pabOTKH PacIpe/IeICHHBIX CHCTEM SIBIACTCSA OHON M3 HauOOJIee CIOKHBIX 33/1a4, KOTOPBIE CTOAT
B HAcTOAIIEE BpeMs Iepesl NHYOPMATUKON U IIPOrpaMMHOI HHKeHepuell. BEIIesIoTcs MoNIoKUTeNbHbIE U OTPH-
LaTeJIbHbIC CTOPOHBI PACIIPEACICHHBIX BHIYUCIUTEIBHBIX cicTeM. OmpesieeHs! KiIacCu(puKalnOHHbIC TPU3HAKH,
10 KOTOPHIM PAaHKMUPYIOTCS COBPEMEHHBIC paclpeieieHHble cucteMsl. IIpencrapisemslii 0630p dukcupyer co-
BPEMEHHBIC METOMBI IIOCTPOCHUSI, UCIIOJIBL30BAHMS U Pa3BEPTHIBAHUS PACIPEICICHHBIX CHCTEM, YTO HEOOXOAUMO,
B OCHOBHOM, [IUIs1 Pa3BEPTHIBAHHs OY/IyIIIero CCIICA0BAHMS B JAHHOM HAlPaBICHHN. B KOHEYHOM HTOTe Pe3y/bTaThl
HCCIICIOBAHMS TTO3BOJIAT PEILATh BOIIPOCHI pa3pabOTKM M pa3BePThIBAHMS PACIIPEACICHHBIX ciucTeM. Mcxoss u3 pac-
CMOTPEHHBIX B CTaThe OIYOIHKOBAHHBIX K HACTOSIIIEMY BPEMEHH CTaTel, KHUT U IATEHTOB, MOXHO C/EJIaTh BEIBOJ,
YTO TeMaTHKa Pa3BePTHIBAHUS PACIIPE/ICICHHBIX BEIYUCIUTEIBHBIX CHCTEM, B PAMKaX Ja)Ke JIOKaJbHON CeTH, pac-
CMaTpUBACTCS HEJIOCTATOYHO ITyOOKO M IeTalbHO. BBULY BBIIIECKa3aHHOTO, MOXKHO C/IeJIaTh BBIBOJI, YTO BO3MOXKHA
peau3amys pa3INdHbIX MO U aJTOPUTMOB JUISl PACIPEICICHHBIX BBIYUCIUTEIBHBIX CHCTEM, ITO3BOJISIOIINX
B KaKOH-JINOO MEpe yCKOPUTH Pa3BEPTHIBAHHIE PACHPE/ICTICHHBIX CHCTEM.

KuroueBble ciioBa: pacnpee/ieHHbIe BBIYUC/IUTEIbHbIC CUCTEMBI, IPOEKTHPOBAHUE, peaIu3alus, Kﬂaccl/l(l)ﬂl(al.ll/lﬂ,
00/1a4HbIE TEXHOJIOT U

OVERVIEW OF MODERN DISTRIBUTED SYSTEMS
Razdobudov S.A., Martyshkin A.I.

Penza State Technological University, Penza, e-mail: alexey314@yandex.ru

This article provides a fairly detailed overview and classification of modern distributed computing systems.
The topic of distributed systems remains relevant today. The task of developing distributed systems is one of the
most difficult tasks currently facing computer science and software engineering. The positive and negative aspects of
distributed computing systems are highlighted. The classification criteria for ranking modern distributed systems are
determined. This review captures the current methods of building, using and deploying distributed systems, which is
necessary mainly for the deployment of future research in this direction. In the end, the results of the study will help
solve the issues of development and deployment of distributed systems. Based on the articles, books, and patents
that have been published so far, we can conclude that the topic of deploying distributed computing systems, even
within a local network, is not considered in sufficient depth and detail. In view of the above, we can conclude that
it is possible to implement various models and algorithms for distributed computing systems that allow to speed up
the deployment of distributed systems to some extent.

Keywords: distributed computing systems, design, implementation, classification, cloud technologies

Temaruka pacnpenenennsix cuctem (PC)
OCTaeTCs aKTyaJbHON U Ha CETONHALIHUN JCHb.
CBsi3aHO 3TO B IEPBYIO Ouepelb C TEM, YTO
¢ noMoupo PC BO3MOXKHO Ipou3BecTH aHa-
JIM3 CBOMCTB TMOJYYEHHBIX JaHHBIX, KOTOPHIE
HEBO3MOYKHO IO PSIIy KaKUX-I100 MPUIUH 00-
paboTaTh ¢ MOMOIUBIO TOJIBKO OAHOTO BBIYHC-
autenbHoro y3na. Coszpanue 3((eKTHUBHBIX,
CIOCOOHBIX K PACIIUPEHHUIO BBIYHCIUTEIBHBIX
CHCTEM I103BOJIIETCS B 3HAUUTEIbHOM CTEIIeHU
MOBBICHTH CKOPOCTh OOpaOOTKH JaHHBIX.

Lenwb HacTosIEeH paboOThl — IPOBECTH 00-
30p coBpeMeHHbIX PCH BBIAECTHTH MX JOCTO-
WHCTBA M HEIOCTATKHU.

MarepuaJjibl U MeTOAbI UCCJIETOBAHUS

Ilon «pacmpeneneHHbIMA — CHCTEMaMIDy
Ha CETOAHSAIIHII MOMEHT MOJKET TOHMMAaThCS
3HAYMTEIBHOE YUCIIO onpeeneHuii. Hanbdonee
MOJIHOE U BMECTE C T€M IOHSATHOE OTpezelie-
nue PC npeanoxun B cBoeit kuure 3. TaneH-
Oaym [1]: «PacmpeneneHnas cucrema — 3TO
Ha0Op HE3aBUCUMBIX KOMIIBIOTEPOB, IPE/ICTAB-

JSIIOILMICA MX TIOJIB30BATENSIM €AMHOW 00b-
€IMHEHHOW cucTeMoit». Cremyer OTMETHTH,
YTO B JAHHOM OIPEAEJICHUU OrOBAPUBAIOTCS
HECKOJIbKO MOMEHTOB: BO-IIEPBBIX, UTO BCE BbI-
YHUCIUTENbHBIE YCTPOUCTBA JaHHOW CHCTEMBI
ABTOHOMHBI, a BO-BTOPBIX, YTO IMOJb30BaTEIH
MOJIATAI0T, YTO PabOTaIOT B €IWHOW CHCTEME.
Eme ogno onpenenenne PC nano B padote [2]:
«PacnpeneneHHbIMU CUCTEMaMM Ha3bIBAIOTCS
[IPOrPaMMHO-AIIapaTHbIE CUCTEMBI, B KOTO-
PBIX HCIIOTHEHHWE omepanuid (JIeHCTBHM, BBI-
YHCIICHUH), HEOOXOMUMBIX Ui 00OeCreueHUs
1eneBol (QyHKIMOHAJIBLHOCTH CHCTEMBI, pac-
npeseneHo ((hU3NYecKn WK JTIOTHYECKN ) MEXkK-
Iy Pa3HBIMHU MCIOJIHUTEISIMID.

Kaxnpiii xomnonentr PC moxer umers
pa3INyYHbIe XapaKTePUCTHKH, OTCIOJIa CIIETYET,
YTO CKOPOCTh 00paboTKM MHPOPMAIMH OTIHU-
yaeTcsl Ha pa3HbIX y3i1ax cuctemsl. [Ipu nepe-
Jade cOOOLIEHNH MOTYT UMETh MECTO Pa3iny-
HbI€ 33/IEPKKU B CBSI3M C OTPAaHUUCHHOCTHIO
MIPOITYCKHON CIIOCOOHOCTH CETH, CIIOKHOM
TOIIOJIOTHEH CeTH WM JpyrumMH (pakropamu,
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KOTOpBbIE HEOOXOAUMO YUYHTHIBATh NPU peau-
3allU1 CUCTEMBI.

Ha puc. 1 noxkazan npumep PC, B koTO-
poii mporpaMMHbIE KOMIIOHEHTBI I€pEnaroT
COOOMICHHS MEXITy co00H depe3 KOMITBIOTEp-
HYIO CETbh.

Kommerotepl KomneroTep2

KomneroTepHas
ceTh

Kommerotep3

Puc. 1. Pacnpedenennas cucmema

K mmocam PC MoxHO OTHecTHu cienmy-
IOIUE: COOTHOILIEHHE LEHbl M IPOU3BOAH-
TEJIBHOCTH; BBICOKAs IPOM3BOANUTEIILHOCTE;
BO3MOXKHOCTB Pa3ZIeJICHUE PEeCypCcoB; MACIITa-
OMpPYyeMOCTbh; HAJICKHOCTH.

OcHoBHO#1 mpoOnemoit PC sBnsiercst To,
4yTo B 00IeM ciyyae komnoHeHT PC mmeer
JOCTYIl TOJIBKO K JIOKaJbHOH HH(OpMaLuu
€ro TEeKYIIEro COCTOSIHUS M K HH(pOpPMaILUH
O TPOLUIBIX COCTOSIHUSX OCTaJbHBIX Y3JIOB,
MIOJTy4YeHHON M3 COOOIIEHNH, TO KaXKIOMY KOM-
MMOHEHTY HEeI0CTaTOYHO WH(POPMAIMH ISl TIO-
CTpOCHHUSI TIoOanbHOrO cocTosiuusi Beeir PC
B LIEJIOM.

Hpyroii mpoGiemoil sSBIsSETCS TO, HYTO
KQKIbIH KOMIIBIOTEP HMMEET IOCTYIl TOJb-
KO K CBOEMY CUETUHKY BPEMEHH, a y Bceil
CUCTEMBI B ILIEJIOM TOHATHE OOMIET0 eIMHO-
o BPEMEHM ONpPENENUTh HEBO3MOXKHO, IO-
CKOJIBKY, JJa)ke 0OMEHHBAsICh COOOIICHUSIMH,
y31aM OyIeT HOCTyNHa JUIIb yCTapeBLIas
nHopManus O BPEMEHHM JPYIMX KOMIIO-
HEeHT cucteMbl. OCHOBHBIM CII€JICTBHEM
9TOTO SIBIISIETCS TO, YTO COOBITHSI B CHUCTEME
HE MOJHOCTBIO YNOpsAA0UeHbl. B oTcyTcTBUM
BpPEMEHU HEBO3MOXHO YCTAHOBHUTH MOPSIIOK
IBYX JIOOBIX COOBITHI, OHM MOTYT HpPOHC-
XOIWTDH MapajuleIbHO B PaMKaxX JOCTYIIHOM
KOMITOHEHTaM WH()OPMAIIHH.

Taxxe B PC oTcyTCTByeT neTepMUHU3M,
YTO SIBJISIETCS CIEICTBHUEM TOTO, UTO B CICTEME
CYLIECTBYIOT ClIydaliHble 3aJ€PKKH Nepesadn
COOOIIEHNH M HE3aBHCHMOCTh HCIOJHEHHS
KOMIIOHEHT CHCTEMBI.

OnuH u3 noaxonoB k aHaim3y PC ocHoBaH
Ha TOCTPOEHUHU YACTHYHOTO TOPSAKA MEXITy
COOBITHSMH, TPOUCXOMSIIMMHU B Hell. B 00-
LIeM Ccllyyae 4acTUYHBIA MOPSIOK — TpaH3u-
THUBHOE aHTUPE(ICKCUBHOE AHTUCHMMETPHY-
HOE OTHOUICHHUE.

Benem uacTuuHbBIA MOPSAOOK Mpeuie-
CTBOBAaHUSI Ha COOBITHSX, KaK TPAH3UTHUBHOE
3aMBIKaHUE CICAYIOIINX PABUIL:

—Ilocbuika COOOIIEHUH TpEIIeCcTByeT
€ro IpUeMy;

— CoObITHsI, IPUHAJICHKAIIUE OJTHOMY KOM-
MIOHEHTY, €CTECTBEHHBIM 00Pa30M YIOPSIIOUEHBI.

I'moGanpubiM coctosiaeM PC HasbIBaroOT
COBOKYMHOCTb COCTOSIHUM MPOLIECCOB U KaHa-
JIOB B KaKOW-TO MOMEHT BpeMeHHU. B naHHOM
paboTe He paccMaTpHUBaIOTCA KaHAIbBI, KOTO-
pbIe UMEIOT KaKOe-TO COCTOSTHHE Ba)KHOE IS
aHaJlM3a BBIMONHEHUs cucrteMbl. lloaTomy
Janee moj modansHbIM cocTtostHueM PC Oy-
JIeM MOHUMAaTh TOJIbKO COBOKYIIHOCTH COCTO-
STHUM BCEX IPOIIECCOB B OMNpPEACIICHHBIM MO-
MEHT BPEMEHU.

M3 TOro 4To NoCTpOEHHBIM NOPSAOK SABIIS-
€TCsl YaCTUYHBIM, a HEe TOJHBIM, U U3 CaMOIo
ero ompeneneHusa cieayet, uro B PC moryt
BCTpEYaThCsl TaKUe COOBITHS, KOTOPBIC HE CBSI-
3aHbl JAHHBIM MTOPSIIKOM.

Heompenenennocts B padote ¢ PC 3axro-
yaeTcsl B TOM, YTO HU OJIMH TPOLECC, BXOMA-
M B Hee, HE MOXKET OIPENIeIUTh B KaKoM
B3aMMHOM IOPSAJKE B peaJbHOCTH IPOUCXOIU-
JU Takue coOBITHs. bolee TOro mpu Kaxaom
HOBOM 3amrycke PC B3auMHBII MOPSIIOK TaKUX
COOBITHH MOXKET MEHSITHCSI. BO3MOXKHBI 3army-
cku PC, Korjia nepBbsIM MPOU30MIET COOBITHE
M3 OIHOTO IpoIiecca, HO TaKKe BO3MOYKEH Ba-
pHAHT, KOTJa MEPBBIM IPOUCXOAUT COOBITHE
BTopoe. [lanHas mpoOieMa HeonpeIeIeHHOCTH
ucnonaenust PC monpo6Ho pazodpana B pado-
te [1]. UMeHHO 3Ta HEOompeneIeHHOCTh U Be-
JeT K ToMy, uTo B PC MBI HE MOXeM MPOCTO
BBIYHCIIUTD MIPEIUKAT AJIS BHITTOTHEHUS.

HeonpeneneHHOCTs BBINOMHEHHS 3aja4
B PC Bezmer k ToMy, UTO MpHU BYX 3alyCcKax
CHCTEMa MOKET MPOXOJIUThH YEPE3 PA3IHUHBIE
mI00anbHbIE COCTOSHHUS. MHOXKECTBO BCEX
BO3MOXHBIX TITOOATBHBIX COCTOSHUM, uepe3
KOTOpBIE MOMKET MPOXOAUTH HCIOJIHEHHE CH-
CTEMBI y1OOHO NMPECTABIATh B BUJC PEIICTKH.

Cxanspusle yacel Jlamnopra. Ckamsip-
HBIMU WJIM JIOTMUecKUMHU yacamu Jlammoprta
Ha3bIBaeTCA [EJOYNCICHHAs (QYHKINS U3 MHO-
JKeCTBa COOBITMH BO MHOXECTBO IIENBIX HE-
oTpHuIaTeNbHbIX uHcen. [lpenmonoxum, d4To
Kakaelii y3en PC uMmeeT 1elouuciIeHHYIO
MEPEMEHHYI0, W3HAYalbHO NPOMHULIUATIU3U-
poBannyto 0. Ilepen mocwuTKOl CcOOOIIEHNUS,
KOMIIOHEHT YBEJIMYMBAET €e Ha enuHuny. Ilpu
MOCBUTKE COOOIIEHUSI K HEMY OTIPABIISIFOIIUIH
y3el1 100aBiseT 3Ha4eHUue CBOeH epeMEeHHOMH,
a TIpU pHEeMe COOOIIEHHsI y3eJl PUCBAUBACT
CBOCH MEPEMEHHON MaKCUMYM U3 MOIYYEHHO-
TO 3HA4YeHHsI W 3HaYeHHWsS COOCTBEHHOU mepe-
MEHHOW W YBEIWYMBACT €€ Ha CIUHHILY. 3Ha-
YeHHEM BBIIICYTIOMSIHYTOW IEJI0YUCICHHOMN
GyHKIMM Ha COOBITHHM SIBJISETCS 3HAYCHHUE
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MEPEMEHHOM, MPUHAAJICKAILEH TOMY XKe Y31y,
4T0 U coObiTHe. CTOUT 3aMETUTh, UTO JIOTHYE-
CKO€ BpeMs COOBITHSI HE YHHUKAIbHO B CHCTe-
M€, OHO YHHKAQJIBHO TOJBKO B paMKax CBOE-
TO TIOTOKA.

OkaswiBaercs, uro eciii B PC BBecTH ua-
CTUYHBIN IMOPSIOK MPEALIECTBOBAHUS HA CO-
OBITHSX, TO IMEET MECTO CIICYIOIIEeE YTBEPK-
JICHHE: €CJIN a IMPEIIEeCTBYET b, TO TIOTHYeCcKoe
BpeMsi yacoB Jlammopra coOBITHS a MeHbIe
JIOTUYECKOTO BpeMeHU coOBITHS b (oOpaTrHOE
yTBEpKAeHUEe He BepHO). Paccmorpum mpo-
CTOH TpuUMep, B KOTOPOM OJIMH y3€J Iepenaet
cooO1IeHHEe BTOPOMY.

Ha puc. 2 nzo0pakeHa IpOCTPaHCTBEHHO-
BpEMEHHas JrarpaMMa OHOTO U3 BO3ZMOYKHBIX
ucrionaeanit PC mamHoro mpumepa. IIpsmbl-
MU TOPU3OHTAJIBHBIMU JIMHUSAMU HA PUCYHKC
OTMEYCHBI MMPOLICCChI BBIMMOJIHCHNA, B TaHHOM
npuMmepe oToOpakeHbl 1Ba mponecca. Ort-
METKA Ha JIMHUSAX MPOIECCOB 0003HAYAIOT
COOBITHS, KOTOPBIE B ATOM TIPOIIECCE IPOHC-
xonmmn. TodkamMu cO CTpeTKaMu OTMEYEHBI
COOBITHS OTIIPABKU U MOJIYYEHHUS COOOIIEHUH.
Ecmm CTPCJIKa BBIXOAUT U3 TOYKHU, TO 3TO CO-
OBITHE OTIIPABKU COOOIICHUs, MHA4YE COOBITHE
IpreMa COOOIICHHS.

[lepBoe coObITHE y37ma 2 TPEANIECTBYET
BTOPOMY COOBITHIO y3/1a 2, TaK KaK OHH €CTe-
CTBCHHO YHOPAJAOYCHBI B paMKax y3jia, U HUX
BPEMCHHBIC METKH TOXE YNOpAAOYCHBI COOT-
BETCTBYIOIIUM 00pa3oM, BPEMEHHash MeTKa
3 meHblIe, ueM BpemeHHas Mertka 1. Takske
BTOpOE COOBITHE y37a | TpesmecTByeT BTO-
poMy COOBITHIO y371a 2, TaK KaK dTO COOBITHS
OTHPABKU W TIOJYYEHHsI COOOIICHHSI COOTBET-
CTBEHHO, TAKKC 1 UX BPEMCHHBIC MECTKHU COXpa-
HSIOT TOPSIIOK, COOBITHE MOTYy4EHHsI COoOIIe-
HUS COJIEPIKUT BPEMEHHYIO METKY 3 KOTopas
OoIpIIe YeM BpeMeHHast MeTKa 2 COOTBETCTBY-
FOIIast COOBITHIO OTIIPABKHU ITOTO COOOIIICHHUS.

Bekropubie wacel Jlammopra. Jloru-
YCCKMMHU BCKTOPHBIMU YaCaMH Ha3bIBACTCH
(byHKIHST M3 MHOXKECTBA COOBITUH BO MHOXe-
CTBO BEKTOPOB, COCTOSIIINX W3 HEOTPUIIATEIb-
HBIX I[eITBIX YHCE.

Janee OymeM cunTarh, 9TO BEKTOP X MCHBIIIC
BEKTOpa Y, €CIH KaXk/[asi KOMITOHEHTa BeKTopa X
MCHBIIIC WM paBHA COOTBeTCTBYIOIHCﬁ KOMIIO-

HEHTE BEKTOpa Y M CyHIeCTBYET XOTA Obl OfHa
KOMITOHEHTa BeKTopa X, KOTopas CTPOro MeHb-
1€ COOTBETCTBYIOLICH KOMIIOHEHTBI BEKTOpa Y.

Kaxnpiii y3en wuMeerT UEIOYMCIEHHBII
Nn-MepHBIH BEKTOp (N — KOJUYECTBO Y3IJIOB
B PC), nponHMIIMaIM3UpOBAHHbIN HYIIMHU.

[lepen mNOCHUTKOH/TPUHATHEM —COOOILIE-
HUS, TIOTOK YBEIMYMBAET CBOIO KOMIIOHEH-
Ty BEKTOpa.

IIpu mochlIKe cOOOMIEHUST K COOOIICHUTO
OTTIPABIIMIONINN TTOTOK J0OABISET CBOW BEK-
TOp, & TIPH IIPUEME COOOIICHUS TIOTOK TPHCBa-
MBAE€T CBOEH IMEPEMEHHOW MOKOMIIOHEHTHBIN
MaKCHUMYM M3 [TOJIyYEHHOT'0 3Ha4€HUs U 3Haue-
HUSI COOCTBEHHOH ITePEMEHHOM.

3HaYeHneM OIMUCaHHON (YHKIMH Ha CO-
OBITUY SIBISIETCS 3HAYEHUE TTEPEMEHHOU, TPH-
HaJUISKAIICH TOMY K€ TTOTOKY, YTO M COOBITHE.
CToUT OTMETUTh, YTO BEKTOPHOE BpeMsl YHH-
KaJIbHO ISl K&YKAOTO COOBITHSL.

OxaseiBaercsa, uro ecium B PC BBectm
YAaCTUYHBIA  MOPSAOK  IPEIUIECTBOBAHUS
Ha COOBITHSIX, TO HWMEET MECTO CIeaylo-
1ee yTBepKICHHUE:

CoObiTHe A mpenuiecTByeT coObITHIO B,
TOIJIa U TOJIBKO TOTJa, KOTJa JOIrMYECKoe Bpe-
MsI BEKTOPHBIX 4aCOB COOBITHSI A MEHBIIIE JIO-
THYECKOTO BpeMeHH! COOBITHS B.

BaxHbIM CBOWCTBOM BEKTOPHBIX YacoOB
B PC ¢ BBEJIEHHBIM YaCTHUHBIM MOPSAIKOM
MIPE/IIeCTBOBAHMS OKa3bIBAETCSl TO, YTO TNPHU
CPaBHECHHU BEKTOPOB BPEMEHH [BYX COOBI-
TUA JOCTaTOYHO CpPAaBHUBATh TOJBKO KOM-
MTOHEHTHI TPOIECCOB, KOTOPHIM OTH COOBI-
THS IPUHAJICHKAT.

B nanHol paboTe BEKTOpHAs METKa Bpe-
MEHH, TpU pazdope MPOTOKOJIA MCIIOTHEHUS,
CTaBUTCSl B COOTBETCTBHE OJHOMY COOBITHIO,
TakuM 00pa3oM, MBI MOXKEM TOBOPHUTH O TPO-
ecce, KOTOpOMY COOTBETCTBYET JaHHASI METKA
BpeMeHU. KoMIloHEHTa BEKTOpa, KOTopasi Co-
OTBETCTBYET MpoIIecCy, B KOTOPOM IPOU3O0IILIO
paccMarpuBaeMoe COOBITHE, COOTBETCTBYET
YHUCITy COOBITHIH, MPOU3OLIEAIINX B ATOM IPO-
uecce pansplie. OcTagbHble KOMIOHEHTHI BEK-
TOpa BPEMEHU 03HAYAIOT YNCIIO COOBITHH ApY-
TUX TPOIIECCOB, O KOTOPBIX JAHHOMY COOBITHIO
M3BECTHO, TO €CTh C KOTOPBIMHU Y HETO oTpejie-
JIEH TTOPSAIOK MPeIIeCTBOBAHUS.

A Zad
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Puc. 2. [Ipocmpancmeenno-epemennas Ouazpamma uchoaHeHus
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[Ipu mocTpoeHNMH MHOXECTBA JOIMYCTH-
MBIX TJIOOQJIBHBIX COCTOSIHUH METKa BPEeMEHHU
CTaBHUTCS B COOTBETCTBHE OTHOMY Y31y PELIeT-
KM BO3MOXKHBIX [7100aJIbHBIX cocTossHUM. Torna
Kax/1asi KOMIIOHEHTa BEKTOpa BPEMEHM O3Ha-
YaeT KOJMYECTBO COOBITHI, KOTOPOE MPOH30-
LIJI0 B COOTBETCTBYIOIIEM IPOLECCE, YTOOBI
HACTYNMJIO JaHHOE ITI00aIbHOE COCTOSIHUE.

CHHXpPOHHbIE U ACHHXPOHHbIE CUCTEMBI.
OCHOBHOW XapaKTEPUCTHUKOW Criocoba B3anMo-
nevicteus opcucteM PC sSBIsieTCst €r0 CHHXPOH-
HOCTb WJIM aCUHXPOHHOCTD. Crour IIOHUMaAThb,
YTO MapajvienbHasi paboTa MOJCHCTEM HE HMEeT
HHUKaKOTO OTHOLICHHS! K CHHXpOHHOCTH. CHH-
XPOHHOE HCIIOJIHEHHUE SIBIISIETCS 00JIee MPOCTHIM
B peaJM3allii, TOCKOJbKY, 00padaTbiBas 3a1mpoc
BBI3bIBAEMOI1 IIOICKCTEME I'APAaHTHUPOBAHHO, YTO
COCTOSAHUC BI)ISI)IBaIOHIeI‘/'I IIOACHUCTEMBI HE U3MC-
HUTCS [0 MOTyYeHus oTBeTa. [Ipumep CHHXPOH-
HOT'O BBI30Ba IIPE/ICTABIICH Ha puc. 3.

B 1o e BpeMms Ans KOppeKTHOW peanmnza-
MU CHHXPOHHOTO B3amMoneicTBus PC HeoO-
XOAMMO ONpeersITh paboTaeT M BhI3bIBacMast
MOJICHCTEMA HITH OHA aBApUITHO 3aBepIICHA.

Acunxponnsie PC crTposiTcsi aHanoruaHo
CHHXPOHHBIM, HO BMECTO BBI30Ba M O)KHJIAHUS
OTBETa BBINOJHAETCSl OTHPABKa COOOLICHUS,
a gepe3 HEKOTOpOE BpeMs MPOrpaMma MOXKET
HPOBEPUTH, IPUOBLT JIK OTBET. [Ipumep acuH-
XPOHHOTO BBI30BA, C Tepenaueii cooOImeHus
BBI3BIBAEMOMY IIpolieccy 0e3 OJOKHPOBKHU HC-
MIOJIHEHUSI, IPE/ICTaBIICH Ha pHC. 4.

Peanuzanust acMHXPOHHOTO —B3aMMOJCH-
CTBHS TTO3BOJISICT N30ABUTHCS OT OrPaHUYCHUIN
[0 BPEMEHH Ha CKOPOCTb BBITIOJIHEHUS OIle-
panui, Ha 3aIepXKKy JIOCTaBKU COOOIICHUH
U Ha CKOPOCThb OTKJIOHeHHs 4acoB. Ho MHO-
JKECTBO MPOOJEM il 3TOW MOAETH HE HMe-
€T PeLCHHUS.

Knaccupummposars PC ceromas MoXHO
[0 pa3JuYHBIM MpU3HaKaM [1]: mo ux pasme-
pam U crocobaM aJIMHUHUCTPUPOBAHUS (Kia-
ctep, PC kopriopaTHBHOTO ypOBHS, III00abHAS
cucrtema); 1o (PyHKIIMOHAIBHOCTH (BBIYUCIIHU-
TEJIbHBIE CHUCTEMBI, HH(POPMALMOHHBIE CHUCTE-
MBI); TI0 TpuHIHIIAaM ux roctpoerns (PC o0sb-
€KTOB, pacrpeseieHHble (ailloBbIe CHCTEMBI,
PC noxymeHnToB).
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Hacrosiiuii  0030p ¢Qukcupyer coBpe-
MEHHBIE METO/BbI MOCTPOCHUS, HMCIIOJIb30Ba-
Husi 1 pasepteiBaHus PC. Takast ¢pukcanus
HeoOXomuMa JUIsl pa3BepTHIBAHUS OYIyIIEero
WCCTIEIOBAaHUS B JAHHOM HaIlpaBieHUH. B xo-
HEYHOM HTOTE Pe3ybTaThl UCCIIETOBAHMUS 110~
3BOJISIT pelIaTh BONPOCHI pa3paboTKH U pas-
BepThIBaHus PC.

B [2] moapoOHO paccMmaTpuBarOTCS METO-
IUKA ¥ WHCTPYMEHTAJIbHBIE CpPEACTBAa BEPH-
duxarmmm PC. DuUKCUpYIOTCS COBpEMEHHOE
cocrosiHe MeTonoB s Bepudukanum PC
U MOIIHOCTH WX HWHCTPYMEHTAJIBHOH TOJI-
JEPKKH. BONBIIMM IJIIOCOM JaHHOW CTaThbu
SIBIISIETCS INUPOKUI 0030p MHCTPYMEHTOB ISt
Bepudukanym PC u nx moapoOHbIi aHaH3.

[Ipobnemarnka wucmons3oBanmsi PC  060-
3peBaercst B [3]. bbutk BBIZEICHBI MPOOIEMBI
AJIMUHUCTPUPOBAHUS CUCTEMBI, IPOOIeMBbI Oa-
JIAHCUPOBAHUsI HArpy3Kd, MpoliieMbl BOCCTa-
HOBJICHHS JAHHBIX B CIIyyac BO3HUKHOBEHUS
omMOOK, MPOOIEMbI OTPAaHNYEHHOCTH MAaCIIITa-
oupyeMocTH, ipodiema neperocumoctu [10.

B [4] uznararorcss KOHKpETHBIE TMOJXOBI,
KOTOpBIE TPHUTOAATCS TpPU peaju3aluu cep-
BHCOB-IIPOM3BOIUTENICH U CEPBUCOB-IIOTPEOU-
Tesiel, y4acTBYIOMX B (DYHKIMOHUPOBAHUHU
pabourx MOTOKOB HAa OCHOBE COOOIICHHUH.

Cesa3b B PC. Ilonsatue «pacmnpenencHHas
CHCTEMay TMOJIpa3yMeBacT, YTO KOMITIOHEHTHI Ta-
KOH CHCTEMBI paclpeieNieHbl, T.e. yIaJIeHbI IpyT
ot ppyra. OueBHIHO, YTO (YHKIMOHHPOBAHUE
M0I00HBIX CUCTEM HEBO3MOXKHO 0e3 3pdexTrB-
HOW CBSI3M MEX/y €€ KOMIIOHEHTaMH [5].

B3anMonelictBue B BBIYHUCIUTEIBHBIX
ceTax Oasupyercss Ha mnporokonax. IIpo-
TOKOJ — 9TO Ha0Op MpPaBWJI U CONNAILCHH,
OIMCHIBAIOIMX HPOLEAYPY B3aUMOACUCTBHS
MEXy KOMIOHEHTaMH CUCTEMBI (B TOM 4YHCIIe
W BBIYHCIIATEIRHON) [6].

ITo Tematuke PC cymecTByeT ps mareH-
ToB. Cpenu HIX MOXHO BBIACIUTS [7]. JlanHoe
nzobperenne obecrnieunBacT (OpPMUPOBAHUE
BUPTYaJbHOW CETEBOW TOMOJIOTUH ISl pas-
HOOOpAa3HBIX PACHPEACICHHBIX MPUIOKEHHH,
pasmemaeMbix Ha ofgHoW PC, He Tpebys du-
3UYECKON TIEPEHACTPONKHA CHCTEMBI B KOH(MHU-
TYPUPOBaHHS TPOBOJHBIX COCTUHECHUH BHY-
TPH CHCTEMBI.

B nacrosimmii MOMEHT 1epe]; MHOYKECTBOM
aJIMUHHCTPATOPOB M CBSI3aHHBIX C HUMH CIIe-

[IAATTUCTOB IO MOACPKKE CTOUT CIOKHAS U 3a-
YaCTYI0 IPOAOJLKUTEIbHAS 10 BPEMEHU 3a7a4ya
M0 KOH(QUTYPUPOBAHUIO W Pa3BEPTHIBAHUIO
KON BBIUUCIUTENHHOW cucTembl. C maH-
HOM 3aJlayeil B HEKOTOPOW CTENEeHM I03BOJIf-
er cmpaButhes [8]. B manHOM m300peTeHUN
MIPEIOCTABISIOTCS BAPUAHTHI OCYIIIECTBICHHUS
TOro, 4YTOOBI JIMHAMUYECKH KOH(MUTYPHUPO-
BaTh, BBIJICISTH W/UII PA3BEPTHIBATH OJHY HITU
0ojiee BBIYMCIUTENHHBIX CHCTEM Ha OCHOBE
MOJTb30BATEIBCKIX TPEOOBaHUH.

3aKjIIoueHue

Hcxons u3 paccMOTpEHHBIX paHee cTarei,
KHHUT ¥ TIaTEHTOB, MOXKHO CHENIaTh BBIBOJ, YTO
TeMaTtuka pasBeptbiBanusi PC, B paMkax maxe
JIOKaJIbHOW CETH paccMaTpUBACTCS HENOCTa-
TOYHO TDJIyOOKo. BBHUmy BBINIECKAa3aHHOTO,
MOYKHO CJIeNIaTh BBIBOJ, YTO BO3MOYKHA pealn-
3a1us Pa3InIHBIX MOJIENIEH U allTOPUTMOB IS
PC, no3Bossitonux B KakoH-IM00 Mepe yCKO-
puth passepreiBanue PC. VmeHHO naHHONI
TeMe U OyJeT MOCBAIICHO JallbHEHIIIee Uccie-
noBaHue. PellieHus, HalilcHHbBIE B XOJ€ AaJIb-
HEHIIMX HCCIENOBAaHUM, MOTYT HaWTH CBOE
NpUMEHEHUE TpU pa3paboTKe TaKUX CHCTEM
KaK «yMHBIN 10M».
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OIIEHKA 3®®EKTUBHOCTHU MEPOIIPUATHI IO CHUKEHUIO
KOJIMYECTBA ATII C YHACTHUEM JUKUX ’KUBOTHBIX

CenesneBa A.B., I'puropsesa T.1O.
Mockosckuil agmomoouIbHO-00POACHBIU 20CYOapCmeeHHbIL mexHudeckutl ynusepcumem (MAJIH),
Mocksa, e-mail: sell130594@rambler.ru

B crarbe npoBOAMTCS aHAIN3 CTATHCTHKY IOPOKHO-TPAHCHOPTHBIX nipouctiectsuid (JITTI) ¢ yuactiem aukux
JKMBOTHBIX. B KayecTBe MCCIIeI0BaTeILCKON 3ajaui aBTOpaMH OblIa ONpPEJIENICHa TOMBITKA OLEHUTh BEPOSITHOCTH
JATII ¢ TUKAMU )KUBOTHBIMH M 3 ()EKTUBHOCTS MEPONPUSITHIA, HCIOIb3yEMBIX UL CHIJKCHHST KOJIMYECTBA TAKUX
JTII. Taxxe npoBoautcst orieHka BepostHoctd JTII ¢ AMKMMU JKUBOTHBIMH IIPH UCIIOJIB30BAHUU M OTCYTCTBUH
3aLIUTHBIX MEPONPHUATHI HAa OCHOBAHMH MCIIOJIL30BaHUS METOJIA JAe€PeBa O0TKa30B. JIJIst Ka)K10ro COOBITHS, MPUBO-
nmero k JATII, npousBoauics pacyér BEpOATHOCTEH peanu3aluy 10 U 1ocie NpuMeHeHus Mep o 3amure. [Tomy-
YCHHbBIC 3HAUCHHUS BEPOSTHOCTEW OBUTM HAaHECEHBI Ha MMOCTPOCHHOE JIEPEBO OTKA30B JJIsI MOCIE/YIOIIETO aHaIN3a.
Peayuszanus KoMIuieKkca MEpONPHATHH, MPENSTCTBYIONMX BBIXOIY KMBOTHOTO Ha JJOPOTY, TIOMOXET CyLIECTBEH-
HO cHu3UTH konuyecTBo JATII ¢ yyactiHeM JUKUX JKHBOTHBIX. Taxoke s OLUEHKH 3G ()EKTHBHOCTH HCIIONB3YEMbIX
MeporpusiTuii 1o cokpamennto Tl ¢ qUKUME )KMBOTHBIMU OblIa aJalTHPOBaHA METOIMKA OLICHKH, OCHOBaHHAs
Ha aHaJIU3€e 3apyO0e)KHOTO ONbITA ¥ YUUTHIBAIOLIAs COLMAIBHBIH, YKOJTOTHUECKUN, SKOHOMUUECKHN 1 TEXHOIOTn4e-
CKHii acrekTsl. B nemsix o6ocHoBanus BeibOpa Meponpustiii mo cokparuenuio JTII ¢ yuacTnem JUKHX KMBOTHBIX
10 TIPEAJIOKEHHOI METOIMKE OblIa MPOBE/ICHA OLICHKA 3()(HEKTUBHOCTH MEPOIIPHUSATHI IJIsl ONIPEICICHHBIX Y4aCTKOB
JIOPOT, ONpPEIETIeHbl U PEKOMEH/IOBaHbI COOTBETCTBYIOIINE MEPOIIPUATHS MO 3aIIUTE. YCTaHOBICHO, YTO Haubolee
9 HeKTHBHBIM OyICT HCIOIb30BaHIE PA3TNYHBIX MEPOIPHUSATHII B KOMIUICKCE.

KuoueBnble ciioBa: JAOPOKHO-TPAHCIOPTHOE NMPOHUCIIECTBHE, T0POTrH, TUKHE ;KUBOTHBIC, ITyTH MUTPAalllH, 1€PE€BO 0TKA30B

THE EFFICIENCY EVALUATION OF MEASURES TO REDUCE THE NUMBER
OF ROAD ACCIDENTS INVOLVING WILD ANIMALS

Selezneva A.V., Grigoreva T.U.
Moscow Automobile and Road Construction State Technical University (MADI), Moscow,
e-mail: sel130594@rambler.ru

The article analyzed the statistics of road accidents involving wild animals. As a research task, the authors
identified an attempt to assess the probability of accidents with wild animals and the effectiveness of measures used
to reduce the number of such accidents. Also assessed the probability of accidents with wild animals when using
or not using protective measures based on the using of the failure tree analysis method. For each event leading
to an accident, the probability of implementation before and after the application of protection measures was
calculated. The obtained probability values were putting on the constructed failure tree for further analysis. The
implementation of a set of measures that prevent the animal from entering the road will help significantly reduce
the probability of accidents involving wild animals. Also, to assess the effectiveness of the measures used to reduce
accidents with wild animals, the assessment methodology was adapted, based on the analysis of foreign experience
and taking into accordance social, environmental, economic and technological aspects. In order to approve the
choice of measures to reduce accidents involving wild animals, the proposed methodology was used to evaluate the
effectiveness of measures on certain road sections, and to identify and recommend appropriate protection measures.
It was established that the most effective is using of various measures in the complex.

Keywords: road accident, roads, wild animals, migration routes, failure tree analysis

B coBpemenHOM Mupe B CBS3H C Pa3BUTH-
eM JIOpOXKHOH WH(QPACTPYKTYphl TOSBUIIACH
mnmpobsieMa  JOPOKHO-TPAHCTIOPTHBIX — ITPOMC-
MIECTBUH C yJaCTHEeM IUKUX KUBOTHBIX. CTOI-
KHOBEHHE aBTOMOOMIIA C JUKUMU >KHBOTHBIMH
4acTO MPUBOJUT K THOEIHN JTFOACH, HAXOSAIINX-
csd B aBTOMOOMIIE, a TAK)KE€ CaMHX >KUBOTHBIX.
CTpouTenbCTBO 3arOPOJHBIX ABTOMOOMIIBHBIX
JOPOT yMEHBIIAeT apeaibl OOWTaHWS JAUKHX
’KHUBOTHBIX, YTO MPUBOJAUT K COKPAIICHUIO IO-
MYJISIIAN, OKa3bIBACT HETAaTHBHOE BO3ICHICTBUC
Ha TEHETUYeCKOe Pa3HOOOpa3ue BUJIOB M IPH-
pomayto cpeny. C pocToM HMHTEHCUBHOCTHU
Y CKOPOCTH JIBUYKEHUS aBTOMOOMIIBHOTO TpaHC-
MopTa U MPOTSKEHHOCTH CETH aBTOJIOPOT Ipe-
pBIBAIOTCA IyTU MUIpAalMd U YBEIUYUBAETCS
konnuectBo JTII ¢ yuacTuem TUKUX KUBOTHBIX.

HauGonpiiee pacrnpocTpaHeHHE IMOIYYH-
T CIEMYIOIINe MEPOIPHUSTHS, HallPaBJICHHBIE
Ha npenorpawenue JTII ¢ yuactueM aukux
JKUBOTHBIX U COKpalleHHe ymiepoa KHUBOTHO-
My MUDY, JTIOASIM I UMYIIICCTBY:

1) MeponpusTUs, NPEMSITCTBYIOIINE BBI-
XOJly JKUBOTHBIX — Iperpajibl, Onmarojaaps Ko-
TOPBIM KMBOTHBIE HE MOTYT BEIMTH Ha TIPOE3-
JKYIO 9acTh JTOPOTH: 3aIIUTHBIC OTPAKIACHUS,
9KOAYKH, TPACCHPOBKA JOPOT M OTIyTHBaHUE
(1rymMoMm, 3armaxom U CBETOM);

2) MEpOIIPUATHSL, IPEAYIPEKIAIOIINE O BbI-
XOZI€ KUBOTHBIX — JOPOXKHBIC 3HAKU U HUHbIC
MEPONpPUATHS, aAKIEHTHUPYIOIINEe BHHUMaHHUE
BOJMTEE Ha BO3MOXKHOW OMAcCHOCTH U pe-
KOMEHJytolme ObITh 0ojiee BHUMATEIHLHBIMU
Ha OMpe/IeJIeHHOM OTpe3Ke JOPOTH, MOCTOSH-
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HbIE ¥ WHTEPAKTUBHBIE CHUCTEMBI MOACBETKH
MEePEXO/I0B, IIUPOKHE MONO0CH 0TBOAA [1].

Okoxyk/Ononepexon — coopykeHue (Mo-
CTOBOTO, TYHHEJIBHOTO, TPYOHOTO THIIA), TIpe-
IITCTBYIOLIEE BBIXOLY JKMBOTHBIX Ha aBTO-
MOOWJIbHBIE JIOPOTH, 3aMacKHPOBAaHHOE 10|
€CTECTBEHHYIO Cpey OOUTaHHs TUKUX )KUBOT-
HbIX. CTpOUTENBCTBO SKOAYKOB 0OecrednBa-
€T CJUHCTBO Cpelbl OOUTAHUS AMKHUX >KUBOT-
HBIX 32 CYET COXpAHEHUs ITyTel MUTpaIuu 2]
U CIYXHUT rapaHTueil Oe30IIaCHOCTH AJIs
aBTOMOOMIINCTOB.

B nacrosee Bpems B Poccuu otcyTcTBYyeT
OIBIT MAcCCOBOTO MPHUMEHEHHUSI MEPONPUSITUH,
HamnpaBJIeHHbIX Ha mnpeporBpamienne J(TII
C y4YyacTHEM JAWKHUX J>KUBOTHBIX — 3KOIYKOB,
OTIyI'MBAIOUIUX 0apbepoB, MNperylpexiaro-
X Tabllo, a TaKKe He CPOPMHUPOBAHA HOP-
MaTuBHas 0a3a ¥ NOPSI0K 000CHOBAaHUS MpPU-
MEHEHHUsI yKa3aHHbIX Mep [3]. B cBs3u ¢ atum

HEOOXOMMO O00OOIIUTh POCCUICKUI U 3apy-
OC)KHBIN ONBIT M0 TPUMEHCHHIO MEpOIpHS-
T, cokpamaromux konuuectso HTII ¢ xu-
BOTHBIMH, W pa3paboTaTh METOIWKH OICHKH
uX 3((HEKTUBHOCTH.

Haubonpiyro axkTyaqbHOCTh 3TO HMEET
JUTSL IOPOT, IPOXO/ISIIIMX Yepe3 JIECHbIe MacCu-
BbI, M JUISl BHOBb CTPOSIIIUXCS JIOPOT B 00XOJ
HACEJIEHHBIX TTYHKTOB.

B xauecTBe 00BbeKTa HCCIIEAOBAHUS TTPUHS-
THI aBTOMOOWIBbHBIE noporu M-1 «bemapychy,
M-3 «VYkpauna», M-4 «Jlon» l'ocymapcTBeH-
HOW KOMITAaHUH «ABTOIIOPY.

Cratuctuka [ATII ¢ >XKuBOTHBIMH Ipen-
CTaBJICHA B CBOJIHBIX TaOmumax 1-3, a Takxke
B Tabmuile 4 TPUBENEHO COOTHOIIEHHE YHC-
JICHHOCTH II€JIEBOTO BU/Ia )KMBOTHBIX U THOETH
ux nipu J{TI1 B Jlennnrpanckoit obnactu 3a no-
cnennee Bpems [4].

Taoauna 1

Craructuka JTII ¢ mukruMu >KHBOTHBIMH Ha aBTOMOOMITBEHOM fopore M-1 «bemapyce» [5]

Iepuon Oomee xomryectso JTIT Komuuectso JTII ¢ uKrMM 3KUBOTHBIMH,
C JIMKMMH JKMBOTHBIMA B KOTOPBIX TIOTHOJIM WK OBUTH PAHCHBI JIFOIH

2012 52 2 (1 genoBeK MOrud U 5 paHeHo)
2013 70 3 (3 JenoBeKa paHeHO)
2014 r. 73 8 (3 yenoBeka MoOruoIM U 5 paHeHo)
2015t 69 9 (11 yenoBeK paHEHO)
2016 81 3 (3 JenoBeKa paHeHo)
2017 . 82 6 (1 yenoBek MOrud 1 5 paHeHO)

2018 1. (5 mec.) 33 2 yesioBeKa paHeHO
Hroro 460 33 (7 uenoBek norutdiu, 34 paHeHo)

Tao6auna 2

Craructuka ATII ¢ mukuMu )KUBOTHBIMH Ha aBTOMOOMIIBHOM gopore M-3 «Ykpannay[5]

[epron Oo6imee komuectBo JTTT Komaectso JITTI ¢ TUKAM KMBOTHBIMH,
C JIMKHUMH JKUBOTHBIMH B KOTOPBIX IOTHONIN WK ObUTH PAHEHBI JIFOIH
2013 - -
2014 . 2 1 yenoBeK paHeH
2015t 2 4 (1 genoBek 1oruo, 4 paHeHo)
2016t 1 1 yenoBeK paHeH
2017t 5 7 4eJI0BEK pPaHEHO
2018 . - -
Hroro 10 15 (1 moru®, 14 paneHo)
Tabonuua 3
Craructuka JITII ¢ muknMu >KHBOTHBIMH Ha aBTOMOOMIIbHOM fopore M-4 «/lor» [5]
Tlepuon Oormee komrgectso ATIT Komuuaectso JTII ¢ tukuMu 5KUBOTHBIMH,
C JTUKAMH KUBOTHBIMA B KOTOPBIX TIOTHOJTM WJTH ObLIH PAHEHBI JIFOIH
2013t 2 -
2014~ 11 -
2015 12 1 4yesoBeK paHeH
2016 7 1 4yeJIoBeK paHeH
2017 6 2 yesroBeKa Moruoso
2018 . 3 3 yeJI0BeKa paHEHO
Hroro 41 7 (2 noruto, 5 paHeHo)
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Taonauna 4
CooTrHeceHue YnuciieHHoCTH KUBOTHBIX U rrbenu B JITIT o Jlenunrpackoii odnactu [4]
Ton 2011 2012 2013 2014 2015 2016
YHCIICHHOCTD 11 900 15010 15 060 15122 16 190 17 000
T'ubens pu JITTI 108 100 116 124 118 158

Iean nccnenoBanmsi

JlaHHas cTaThsl CTABUT CBOCH LIENBIO OIie-
HUTH 3((HEKTUBHOCTh MEPOTIPUSATHH IO COKpa-
menuto JTII ¢ ydyactem AMKHUX KUBOTHBIX,
a TaKXKe TPEATNOoJaraeT PElIuTh CICHYIONTHe
3aJ1a4uM:

a Takke omnpenesuth 3(P(HEKTUBHOCTh MEpPO-
MpHUATHAN Ha 000PYIOBaHHBIX JIOPOTax MO CPaB-
HEHHIO C He0OOPY/IOBaHHBIMHU.

BepoaTHOCTh KakIOTO COOBITHS OTpene-
JIIETCS. B COOTBETCTBHUH C PACHPEICIEHHBIMU
nporieHTamu copepienus JTII no ¢popmyse:

NITI
1) paccMOTpeTh CYIIECTBYIOIIME MEPOIPHSI- p= X;

Tusi 1o cokparttenuto JJTTI ¢ TMKuMu AKUBOTHBIMU; - YA (1)
2) paccMOTpeTh CIOCOO0BI OIEHKH A dek- 06

TUBHOCTH MEpONPHITUI 10 COKPAIIEHHIO
HTII ¢ TMKUMU KUBOTHBIMU;

3) mpenocTaBuTh 000CHOBAHUS MO BBIOOPY
HaunOosee >(PPEKTUBHOTO U LIEIeCcO00pa3HOro
MEpPONPHSTUSL ISl COKpAIlEHUs KOJIWYecTBa
JTII ¢ quKuMM )KUBOTHBIMU.

MarepuaJibl U MeTOAbI HCCJIeTOBAHNS

Hcxons u3 TOro, 4ro nNpu COBPEMEHHOM
YpOBHE aBTOMOOWJIM3ALMK 3ajladya BbISBIIC-
HUS 3aKOHOMEPHOCTEH W MPUYMH BO3HUKHO-
Benust JITII ¢ nukumu KUBOTHBIMU, a TaKXKe
CHUKCHHSI BEPOSITHOCTU COBEPLUCHUSI TAKUX
ATII tpebyer momcka HOBBIX, COBPEMEHHBIX
pemeHuii W TOAXOAO0B, HEOOXOAMMO BBI-
saBUTh OpuuuHbl JTII ¢ AUKMMU KUBOTHBIMU
U Ha OCHOBAHWH BBISBICHHBIX MPHUYUH TMPHU-
HUMAaTh PEHICHUS O TOM, KaKh€ MEpbI MO CO-
kpawennto JATII ¢ tukumu 5KMBOTHBIMHU OyIyT
sSBIAThCS HamOonee 3ddexruBHBIME. C ATOM
IIETTEI0  BO3MOXKHO MCIIONB30BaTh TpadoaHa-
JIATUYCCKUA METOA TIOCTPOSHHUS NepeBa OT-
Ka30B, MPEACTABISIONIETO CO00W MHOTOYPOB-
HEBYIO TPaUUECKYI0 CTPYKTYPY MPUUUHHBIX
B3aUMOCBSI3€H, IOJNyYEHHBIX B pE3ylbTare
MIPOCTIEKUBAHUS OMACHBIX CHUTYaIii B oOpar-
HOM TIOPSIJIKE C 1IEIBbI0 OThICKATh MPUYUHBI UX
BO3HHKHOBEHUS. [loCTpOeHHOE NepeBO OTKa-
30B JAET BO3MOXXHOCTH OIEHUTH BEPOSTHOCTH
KQXKJI0TO COOBITHS, KOTOPOE MOXET MPUBECTH
Kk JTII ¢ AMKUMH )KMBOTHBIMH.

B cayuae ATII ¢ auKuMu KUBOTHBIMH
Ha BeposTtHocTh JITII BIUSIOT: cocCTOsiHUE
Bomutenss ATC, cocTosHME ITOPOKHOTO TIO-
KpPBITHSI, OCBCIICHHOCTh TMPOE3KEH UacTu,
TexHuueckoe coctosHue ATC, Hanmuue Mme-
pOIPUATHM, MNPEeayNPEeKIAIOIUX BOIUTEIS
0 BO3MOXXHOCTH BBIXOZA KUBOTHOT'O Ha MPOE3-
JKYIO 4acTb, U Mp.

Hcxonst u3 TOCTPOEHHOTO JIepeBa OTKA30B,
MOXKHO OTPEACIUTh BEPOSTHOCTh KaXKIOTO
COOBITHS, KOTOPOE B TOW WJIM WHOW MEpe MO-
ket npuBectd K JTII ¢ nuKUMU KUBOTHBIMU,

rae P — BepOsSTHOCTb COBEPILICHUS COOBITHS;
XA — gonmuectBo JITII mo i-0ii puUHHE;
XJO o I — obmee konuyectso JTIL

"B nacrosiuee Bpems B Poccum He cyte-
CTBYET METOAMKH OIeHKH d(h(HEeKTUBHOCTH Me-
POTIPHUATHIA, TPUMEHSEMBIX JUII COKpAIIEeHUS
konuyectBa J{TII ¢ nUKUMU KUBOTHBIMU, YTO
oOycraBiuBaeT HEOOXOAUMOCTh pa3pabOTKH
Takol METONUKUA. MeTOolMKa JIOJKHA TO3BO-
JIUTH OLIEHUT, HACKOJILKO 3(p(PEeKTHBHO U peHTa-
0eNbHO MCTIONB3YEMOE MEPOIPUATHE, UCXOIS
M3 DIKOHOMUYECKHUX TIOKa3aTeNel u YTy qIeHus
JIOPOKHOM CUTYAIIH Ha KOHKPETHBIX OTPEe3Kax
JIOPOTH, IJIe UMEIOTCS TOYKH BBICOKOM KOHIIEH-
tpauuu ATII ¢ nukuMu )KMBOTHBIMM.

Ha ocHoBaHMM METONMKH TIO OIEHKE 3(-
(heKTUBHOCTH aKyCTHYECKHX OKpaHOB pas-
JUIHBIX KOHCTPYKIHH [6] TpeiokeHa METo-
JIMKa OLEHKH 3(PPEKTUBHOCTH MEpPOTPHSITUH
no npegorepaenuto JTII ¢ yuactuem qukux
JKUBOTHBIX. B MeTonuke paccMOTpeHbl clie-
JYFOIIIUE AaCIEKThI: COIMABHBIN, BIHUSIONIUI
Ha (hOpMUPOBAHHE DKOJIOTUIECKOTO CO3HAHUS,
KyJBTYpBI, OTBETCTBEHHOCTH U Ha COITHAIEHYTO
cpeny (KM3Hb HAaceJeHHA); IKOJIOTHYECKHUH,
BIIUSIFOILUI HA IPUPONLY U OKPYKAFOIIMM JIaH I~
madT; SKOHOMHYECKUHN, BIUSIOUIMN Ha DKO-
HOMUYECKYI) CHUTYaIlMl0 W Ha Oe30MacHOCTh
JIOPOXKHOTO JIBIDKEHHSI B PETHOHE; TEXHOJIO-
THYECKUH, OLIEHUBAIOUIUN CIIOKHOCTh CTPOM-
TEJILCTBA U 00CTY)KUBAHHSI COOPYKECHUH.

3anaeTcs psl KpUTEpHUEB, 3HaUEHUE KOTO-
PBIX OLIEHUBAETCS B Oaliax:

— conmanbHbIil  (mpenorBpamenue J{TII
(rnbenu, paHeHUs JOZEH)), YBEITHUEHUE CKO-
pPOCTH TIepENBIKEHHS, OOIIEeCTBEHHAs 3HAYH-
MOCTb, BOCIHUTATEIbHBIA (DaKTOp, OEeperKHOE
OTHOILIEHHUE K MPHUPOJIE);

— DKOJIOTHYECKUH  (COXpaHEHHE BH[OB,
BO3MOXHOCTh 0O€301acHON MHUTpaluil U CO-
XpaHEeHHe MyTeH MHUTpAIUN JKUBOTHBIX, HC-
MOJIb30BAHNE BTOPUYHBIX M BO30OHOBIISEMBIX
MaTepHasioB, BO3MOXKHOCTH ITOBTOPHOTO HC-
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IIOJIB30BAHMS MaT€pUaoB MOCIE 3aBEPLICHUS
CpOKa CIIy>KObI, COOTBETCTBHE OKPY)KaIOIIEMY
naHamadTy);

— DKOHOMUYECKHUH (KamuTallbHbIE 3aTPaThl,
3arpaThl B 3KCIUTyaTallly, 3aTpaTbl HA yTHIIU-
3anuio, peaoTepamnieHue yimepoa ot JTII);

— TEXHOJIOTHUECKUH (JONTOBEYHOCTh, CKO-
POCTh CTPOMTEIBLCTBA, MIPOCTOTA OOCITYKHBA-
HUSI, CIIO)KHOCTh KOHCTPYKIIHN).

Pe3y.]'leaTI>I HCCJICA0BaAaHUA
U UX 00Cy:KIeHne

PesynbraTsl NpoBeAEHHBIX PACUETOB U 3HA-
yeHnust BepositHoctu I TII ¢ yyactueMm gukux
JKUBOTHBIX 1715 Tpacchl M-1 «benapyce», Tpac-
cel M-3 «YKkpanHa», Ha KOTOPO MPUMEHSIOTCS
9KOAYK M OTpakIeHHs, U Tpaccel M-4 «lon»,
Ha KOTOPOH NMPUMEHSIETCsI KOMIIJIEKC MEPOIIPU-
stuil o cokpamenuto I TII ¢ nukuMu KMBOT-
HBbIMU (OrpakIeHUs, IPeLyNpexKIaoIue 3Ha-
KH), HAHOCSITCSI HA JIEPEBO OTKA30B, MTO3BOJISS

cpaBHUTH 3(D(HEKTUBHOCTH JUJIS KAXKJIOU Tpac-
CBI U KQXJIOTO COOBITHS TIO KaXK/I0H BETBH pa3-
BuTHS (puc. 1).

IIpoBens anamm3 gepeBa OTKAa30B, MOX-
HO OTIPENIeNTh, YTO NMPUMEHEHHE KOMITJIEKCa
MEPONPUATHH, HANpPABJICHHBIX Ha COKpalle-
Hue HATII ¢ qukuMu KMBOTHBIMM, MO3BOJIUT
CHU3UTHh UX BepoaTHOCTh Ha 60 %-63 % s
000OpyHOBaHHBIX  TpacC MO  CPaBHEHHIO
¢ HEOOOPYIOBaHHBIMH.

D} PEeKTUBHOCTL MEPONPHUATHS OLICHHBA-
ercs 1o OallIbHOM CHUCTEME, MaKCHMallbHBII
Oan paBusiercst 100, yem Oouibiie 0aUIOB Ha-
OupaeT MEpoOnpUATHE 10 METOAMKE (d4eM OIu-
e oHo k 100), rem a3¢dexTrBHEE.

AcnexTsl ¥ uX pacmudpoBKa, KPUTEPHH,
MO KOTOPBIM oOlleHuBaeTcsi 3()HEKTHBHOCTD
MEpPOIPUATHH, 3HAYCHHE BECOMOCTU KaXKIOT0
KpuTepusi B 0ajuiax, METOJ OLICHKH Ka)J0ro
KpUTEPUS U KOIPPHUIIMEHT BECOMOCTH KaXKI0-
TO acTeKTa MpUBEeHBI B Ta0MI. 5.

Tabauna 5
ACIIEKThI, KPUTEPUHU, BECOMOCTh U METO]I OLICHKU KPUTEPUEB,
k03(pULIMEeHT BECOMOCTH acleKTa
Acniekt Kpureprm Becomocts |  Meron onieHKI Koapprmm-
KpUTEPHS, KpUTepust €HT BECOMO-
B Oasuiax ctu, %
Corpababiii (Biust- | 1. Ipenorpamienne JITIT (rubernu, 10 AHanm3 pucka 30
HHE Ha (POPMHUPOBA- | pAHCHUSI JIFOTICHT)
HHE SKOJIOTHYCCKOTO | 2 VpeueHyie CKOPOCTH MEPEIBKCHHST 7 DKCIIepTHAs OIICHKA
COSHAHHA, KYLTYPBI, = 6 3
OTBETCTBEHHOCTH | 3+ PEPEKHOE OTHOLIEHHE K IPUPOJIE KCIIepTHas! OLICHKA
7 Ha COLMAIBHYIO | 4. O0IecTBEHHAas 3HAYNMOCTh 4 DKcTepTHast Ol[eHKA
CpEZLY (SH3H, Ha- 5. BocriurarenbHblii hakTop 3 DKCTepTHAsI OIIEeHKA
CCJICHH))
Okonormyeckuit | 1. CoxpaHeHue BUI0B 7 OKcrepTHast OlleHKa 25
(BmHIE HA TIPH- 2. BosMoykHOCTh O€30I1acHON MHTpa- 6 DKCIepTHAsI OlIEHKA
POy ¥ Ha OKPYKAIO- | 1\yry; yeBOTHEIX M COXpaHEHHE ITyTeit
it tasamadr) MHUTpaLIH
3. Vcrionp30BaHNE BTOPUYHBIX U BO3- 5 OKcrepTHast OLEHKa
OOHOBJISIEMBIX MaTePHAIIOB
4. BO3MOYKHOCTB TTOBTOPHOTO FICTIONb- 5 OKcIiepTHAsI OIIeHKa
30BaHMS MATEPUAJIOB
5. COOTBETCTBHE OKPYKaIOIIEMY JIaH I- 2 OKcIiepTHAsI OICHKa
wagty
OxoHomuuecknil | 1. MUHNMAaJbHBIC KaTIUTAJIOBIOKEHHS 9 PacuérHblii criocod 25
(BIHSHHE Ha OKOHO- [ "Nyt et 3aTparhl Ha HKCILTY- 7 PacuérHblii criocod
MHYCCKYIO CHTYAIHIO | 1o 11rio
1 Ha 0e30MacHOCTh M 5 35
JIOPOIKHOTO JiBKe- |5+ MHHHMATBHBIE 3aTATh! HA YTHIIH- KCTIEpTHAs! OIIEHKA
HUS B perdoHe) | SAHIo —
4. Ilpenotreparuenwue yiepoda or ATI1 4 PacuérHplii criocod
TexHonorunueckuid | 1. JlonroBe4HOCTD 5 DKCIepTHasI OlIEHKa 20
(BstHne Ha Ges- 2. CKOpPOCTb CTPOUTENHCTBA 5 Pacuérhelii criocod
OIACHOCTh OKPYKa-
FOLLIEH Cpelbl U Ha 3. Hpocmra O6CJ'Iy)KI/IBaHI/Iﬂ 5 3KCHepTHaSI OILICHKa
paspaboTKy HOBBIX 14 TIpocroTa KOHCTPYKLMH 5 DKcCIlepTHasI OIIeHKa
TEXHOJIOTHH)
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Puc. 2. Pe3ynemamot oyenku s¢hpexmuerocmu meponpusimuti no cokpaweruro 111 ¢ ouxkumu scusomusimu

HauGonpiyro 3HaYuMOCTb JJ1s1 UMEIOIIUX -
CS ¥ BHOBb CTPOSIIIUXCS JIOPOI HUMEET H30-
JISAUSL JIOPOTH OT BBIXOZA JKUBOTHOTO Ha HEe.
Hannomy TpeboBaHMIO Hambojee MOJHO CO-
OTBETCTBYIOT OTPaXKACHUSA, MPEISATCTBYIOIINE
BBIXOJY ’KMBOTHBIX, U 9KOJIYKH, TaKXKe COXpa-
HAOMIUC ITYTU MUTpAallUX ) KUBOTHBIX.

O} eKTUBHOCTh KOHKPETHBIX MEpOIPHs-
it o cokpamenuto JTII ¢ AuKkuMu xKuBOT-
HBIMH OIIEHHUBAJIaCh Ha OCHOBaHHHM COOTBET-
CTBUS BBIIBUHYTHIM KPHUTEpHSM Ha MpHUMEpe
BBIOPAHHOTO yYJacTKa aBTOMOOMIHBHOU JOPOTH
M-3 «Yxpauna» kM 120-210. [Tonygennsie pe-
3yJBTAThI IPEJICTABIICHBI HAa PUC. 2.

3akaouenue

AHanu3 JiepeBa OTKa30B BBISABUII, YTO pe-
anM3anusl KOMIUIEKCA MEpONpUsATHH, Harpas-
seHHbIX Ha cHkeHue J{TII ¢ yuactuem nukux
KMBOTHBIX, TTO3BOJINT CHU3HTH BEPOSITHOCTH
MX BO3HHWKHOBEHHS OpHEHTHUPOBOYHO Ha 60 %
W BbIIIE JUI 000PYJIOBaHHBIX Tpacc 1O CpaB-
HEHUIO ¢ HEOOOPY/IOBaHHBIMHU.

AHanu3 MOTyYeHHBIX JaHHBIX C TOMOIIBIO
NIPUBEJCHHON BBIIIE METOAWKU MOKA3bIBACT,
410 Hambosee IPPEKTUBHHIMU MEPOIPHSITH-
sIMU 110 cokpanneHuto konuuectBa ATII ¢ au-
KHMH KMBOTHBIMU SIBIISTIOTCS SKOAYK (75 Gaii-
noB), orpaxzaeHue (75 0ayoB) M amganTauus
nMeromuxcst coopyxkenuit (71 Oamn), meHee

(G GEKTUBHBIMU  SBJSIFOTCS  TIPEIYTIPEkKAaL0-
mue meporpuatus (61 Gamr) u oTmyruBaro-
mue Meponpusitus (57 6amios).

CrnenoBareibHO, MOXHO CJHEJIaTh BBIBOJ,
yT0 HanOomee d3(h(HeKTUBHBIM OyIET UCTIONH30-
BaHUE 3AIIUTHBIX MEPONPUATHH B KOMILICKCE,
TaK KaKk HA OJJHO MEPOIPHUSITHE B OT/IEIILHOCTH
He Habpaso 100 6amos.
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METOAOJIOI'NMYECKHUE U TEOPETUYECKHUE OCHOBBI
IOOEKTUBHOCTHU PABBUTUSA IIPEAIIPUATUSA
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B coBpeMeHHOM MHpE IIPUCYTCTBYET (PEHOMEH OBICTPOTO Pa3BUTHSI SKOHOMUKH, 33 CUCT HAyIHO-TEXHUIECKOTO
porpecca, a TaK jKe U3-3a yBEINUCHUS YEIOBEUCCKHUX MOTpeOHOCTEH. VI3MEHEHNMsT B SKOHOMHUKE BJICKYT 3a CO0O0i
H3MEHEHHUs B chepe IpePHHIMATEIbCKON AesATenbHOCTH. CTOUT MOHUMATh, YTO Pa3sBUTHE NPEANPHUATHS, U 1O-
BEIICHUE d(QPEKTUBHOCTH B YACTHOCTH, SBIISICTCS OJHUM M3 CAMBIX BA)KHBIX aCHEKTOB IS YCIICHIHOH AEsTelb-
HOCTH KOMITAaHHH B 1[€JIOM, ISl €r0 YCTOHYHBOIO MOJI0XKCHHS HA PHIHKE, IOCTOSHHON AESTEIbHOCTH H CTAOMIEHOTO
noyueHust mpuobuTH. Kak n3BectHo, 3 (heKTHUBHOCTE OMOCPEIOBaHA XapaKTEPOM JJUHAMUYECKHX TIPOIECCOB, KaK
B chepe IPOM3BOACTBA, TaK U B chepe MOTpeOIeH s, pacKpbIBas SKOHOMHUECKHII OTEHIHAIl BO BCEM CETMEHTE
9KOHOMMYECKHX TIOCIICACTBH, CBSI3aHHBIX C IPOU3BOACTBOM. IlosTomMy 3peKTHBHOCTD CiiefyeT paccMaTpuBarh
KaK «IPOM3BOJCTBEHHBIH ONTUMYM», T.€. MAKCUMH3aLUs HCIIOJIb3yEMbIX PECYpPCOB U PECypCHAs OTAa4a B 3aMKHY-
TOIl XO3SIHCTBEHHO-TIPOU3BOICTBEHHON JEATEILHOCTH. BBIIEISIOT pa3nuuHble BUAB 9P ()EKTHBHOCTH, JTAIbI pa3-
BUTHS NIPEINPHATHH, a TaK XKe CIOCOObI MOBBIIEHNS Y(G(HEKTHUBHOCTH Pa3BUTHS MPOU3BOJACTBA. BaKHO OTMETHUTS,
YTO MHUIIMATOPAMH 1 PEaTN3aToOpaMy PasiInuHbIX UJCH 10 MoaepHU3aluy 3QPEKTHBHOCTH Pa3BUTHS TIPEATPHATHS
BBEICTYIAIOT KOHKPETHBIE, 3aHHTEPECOBAaHHbIE JIIOAH. B maHHOI! cTaThe paccMaTpUBAIOTCS BAKHOCTD PA3BUTHS PE-
npusaTHs 1 3PGEKTUBHOCTD PA3BUTHS TPEANPUATHS, 0000IAIOTCS MOJIOKHUTENbHBIE acleKThl A3(G)EeKTUBHOCTH pas-
BUTHS NPEANPUSTHS U €T0 3HAYCHHE, ONPE/ICIAIOTCS TToKa3aTean d3QGEeKTHBHOCTU Pa3BUTHS MPEATPUSITHS.

Kmouesrnle ciioBa: npeanpusitue, 3p@exkTnBHocTs passuTHs, dPdexT, pakTopsl, mokazarean

METHODOLOGICAL AND THEORETICAL BASES OF EFFICIENCY
OF ENTERPRISE DEVELOPMENT

Efimiev A.S., Agafonova M.S., Pankova A.A., Klepikova Yu.O.
Voronezh state technical University, Voronezh, e-mail: priem@vgasu.vrn.ru

In the modern world there is a phenomenon of rapid economic development due to scientific and technological
progress, as well as due to an increase in human needs. Changes in the economy entail changes in the field of
entrepreneurial activity. It should be understood that the development of the enterprise, and increasing efficiency
in particular, is one of the most important aspects for the successful operation of the company as a whole, for its
stable position in the market, continuous activity and stable profit. As you know, efficiency is mediated by the
nature of dynamic processes, both in production and in consumption, revealing the economic potential in the entire
segment of the economic consequences associated with production. Therefore, efficiency should be considered as a
«production optimumy, i.e. maximization of resources used and resource return in a closed economic and production
activity. There are various types of efficiency, stages of development of enterprises, as well as ways to increase
the efficiency of production development. It is important to note that the initiators and implementers of various
ideas for modernizing the development efficiency of the enterprise are specific, interested people. This article
discusses the importance of enterprise development and the effectiveness of enterprise development, summarizes
the positive aspects of enterprise development efficiency and its significance, defines the indicators of enterprise
development efficiency.

Keywords: enterprise, development efficiency, effect, factors, indicators

PasBuTHe TpeAnpUATHS SBISCTCS OJHUM
M3 CaMbIX Ba)XKHBIX ACIEKTOB ISl YCHEITHON
JeSITeNIbHOCTH MPEANpUsThs B LesoM. Jlroboe
pa3BUTHE TaK WIK WHAYE PEATIONIAraeT o[ CO-
00l U3MEHEHMUSI, TIPU ATOM, JIAHHBIC U3MEHEHUS
MOTYT ITPOUCXOUTD KaK B YCKOPEHHO# (hopme,
TaK ¥ 3aMeJIJICHHO, OJTHAKO JKE, OCHOBHAS 11CTTh
Pa3BUTHS NPEANIPUSATHSI 3aKIFOUACTCS B IOy~
YCHUH TOJOXKHUTEIBHOIO pe3ysibrara, B paM-
Kax OCYIIECTBIICHHSI OCHOBHOH JESITEIbHOCTH.
WHbIME crioBamMU, pa3BUTHE, HE U3MEHSET OC-
HOBBI MPENPUSITHS, & JTUIIL COBEPIICHCTBYET
WX, Jenas YCIENIHOW W AeATeNIbHOCTh Tpel-
pUsATHSA B 11eoM [1].

B kauecTBe OCHOBHBIX MPHU3HAKOB pPa3BU-
THSI MOYKHO BBIJICJIUTH CIIAYIOIIHE:

1) He Uu3MEHSET OCHOBY JIEATEIBHOCTH
MPEANPUITHS, HO, KaK MPaBHIIO, COBEPIICH-
CTBYET JICATCILHOCTD MPENPHSITHS;

2) HOCHUT HEOOPaTUMBIN XapaKTep;

3) HampaBJICHO Ha JTOCTHKCHHE ITOTOKH-
TEJIBHOTO pe3ysbTraTa.

OTHOCUTETBHO pa3BUTHSl  TPEANPHATHS,
CllelyeT OTMETHUTb, YTO Pa3BUTHE MOXKET MPOU3-
BOJIMTHCS B HECKOJIBKHX (opmax. Tak, mepBoit
ABJIACTCS 3BOJIOLIMOHHOE DAa3BUTHE, K KOTO-
pOMYy OTHOCUTCS TaKo€ Pa3BUTHE, B COOTBET-
CTBUHM C KOTOPBLIM ITPOU3BOAUTCS IMOCTCIICHHOC
pa3BuTHE, KOTOpOE, KaK MPaBUIIO, HAYWHAETCS
C MOMEHTa OCHOBaHUs Npennpustus. B cBoro
odepelnb, BTOPOH (OPMOI pa3BUTHS SBISCTCS
PEBOJIIOLIMOHHOE Pa3BUTHE, CYIIHOCTh KOTO-
poro coctoutT B ctuxuitHoctH. Kak mpaswuiio,
PEBOJIOIMOHHOE PAa3BUTHE HE MAET TIOJIOKH-
TENBHBIX PE3YJIBTaTOB M 00JalacT BBICOKOH
CTETCHBIO PUCKOB HEraTHBHOTO XapakTepa, Mo-
CKOJIbKY CaMO IIPEANPUSITHE MOKET OBITh HE TO-
TOBO K ITPOM3BOJICTBY TaKOTO pa3BUTHA [2].
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Iean nccnenoBanmsi

[enbio0 JaHHOTO HWCCICIOBAHUS SIBISICTCS
H3YUYCHHE W aHAIN3 METOJONOTUYCCKHUX U TEO-
peTUdecKux OCHOB d(PPEKTUBHOCTH PA3BUTHS
MPENPUITHH, BBISIBJICHUE MPOOJIEM B JTaHHOMH
cepe 1 NpeyIoKCHIE BO3MOXKHBIX PEIICHUH.

MeTom0J10TrHs HCCJITOBAHUS

JlaHHOe uccnenoBaHne 0CHOBaHO Ha 001Ie-
Hay4YyHOUM METOJI0JIOTUU, KOTOpask 3aKIII0YaeTCs
B MPUMEHEHUU CUCTEMHOTO MOAXOAA K pele-
HUIO TpoOIeM, W3y4YeHUH MOIXOMSIIEH It
JIAHHOW TEMBbI JIMTEepaTyphbl U CUCTEMATHU3ALUN
MOJYy4YEeHHBIX 3HAHUH.

IlocTanoBka 3agaun

B kauectBe OCHOBHBIX (DAKTOPOB Pa3BU-
TUSL JIIOOOTO IMPEANPHUITUS MOXXHO BBIICJINTD
CIIEYIOIIHE:

1. HeoTBparuMoCTh M3MEHEHHI BHYTpEH-
HEro M BHEIIHEro YCTpOMCTBa MpeanpusaTus,
IIpH 3TOM, OTCYTCTBHE H3MEHEHHH B OCHO-
B€ JESATEIbHOCTH.

2. HeoOx0oMMOCTh HM3MEHEHHS B COOT-
BETCTBHHU C MOTPEOHOCTSIMH, BOSHUKAIOIINMHU
HE TOJBKO Y 4esioBeKa, O0IIecTBa, HO U CaMo-
IO IPEANPUATHSL.

3. PazBuTHE B COOTBETCTBUU C yIyUIlIEHH-
€M JIeATENBHOCTH MPENIPUATHS, YCTPAHEHUEM
CTapbIX JJIEMEHTOB, KOTOPBIE HECKOJIBKO 3a-
TOPMaYKUBAIOT IPOU3BOCTBO.

4. I3MeHeHue 3KOJOTHH, B COOTBETCTBUU
C KOTOPBIM TNpPEANpHUsITHE JOIKHO MOJCTpau-
BaTbCs M (PYHKIHMOHHPOBATH TaKHUM OOpa3oM,
4TOOBI HE HAHOCUTH TOT WJIM MHOH BpEI.

5. I3MeHeHue TEeXHUYECKOTO Mporpecca
B COOTBETCTBHH C KOTOPBIM TaK)Ke CIEAYeT U3-
MEHSATH JeSATeNbHOCTD MPEATPUATHSL, IS TOTO,
9TOOBI OHO YCTICHIHO (DYHKIIMOHUPOBAHUE.

I'pamMoTHOE paszBUTHE TONOKUTEIBHBIM
0o0pa3oM CKasplBaeTCsl Ha IPEANPHUITHH,
MIOCKONBKY JUISI HEr0 HAacTyMHaroT CIEAyIo-
1€ TIOCIEACTBUS:

1) HaM4YKMe OTBEYAIOIEro LEsIM M 3aja-
yaMm anmnapara ynpaBieHHs;

2) Hanmuue YETKUX U UMEIOIIUX CBOE MpH-
MEHEHHE Ha IMpaKTHKe MpPOILENyp, B COOTBET-
CTBUM C KOTOPBIMH OCYIIECTBISETCS JESTEIb-
HOCTb MPEIPUATHS;

3) mOCTOSIHHAS NIEATEIHLHOCTh IO pas3pa-
00TKe KOHLEIINH M0 Pa3BUTHIO MPEATIPUSTHS
u 1p.

B cBoro ouepenp, B 3aBUCUMOCTH OT Ca-
MOTO MPENIPUATHS, CYIIECTBYIOT PA3JINYHBIE
OIIpE/IeTICHNsT Pa3BUTHS, OJTHAKO e, 00paTuM-
Csl K TEOPHH.

[lo muennto AdanacreBa H.B. pasButne
SIBIIIETCS] TPOLIECCOM, B COOTBETCTBHH C KOTO-
PBIM IIPOU3BOJUTCS YITyUILIEHHE ACATEIbHOCTH
NPENIPUATHS, B PE3YNBTATE YEr0 MPOUCXOTUT

MOBBIILICHUE pe3ylibTaTa AESTENIbHOCTH KOH-
KPETHOTO NPEANPUSATHSI, IO CPABHEHHUIO C TEM,
YTO CYILLIECTBOBAJIO 110 3TOro[3].

B cBot0 ouepenp, HAMHU OIIPEAETICHO MOHS-
THE Pa3BUTHE MPEINPHUSITHI — Pa3BUTHE €CTh
HHU YTO MHOE KaK TPaMOTHOE paclpeleseHue
Pa3NUYHBIX PECYpCcOB W B TEPBYIO OYepelb
JCHEKHOTO XapaKTepa B COOTBETCTBHUU C YeM
MPOU3BOAUTCS] COBEPIIEHCTBOBAHUE HE TOJIb-
KO JEeSITeIbHOCTH MPENPHUITHS, HO U BCeil
cuctemsl [4].

MNHrepecHO npeacTaBiseTcsl TOYKa 3pe-
st Kapnodd b., B cooTBeTCTBUM € KOTOpPOW
pa3BUTHE IOJDKHO MPOU3BOIUTHCS HE TOJIBKO
B COOTBETCTBHHM C LICJIBIO YCHUJICHUS AEATEIIb-
HOCTH CaMOro NPEeNNpusATHS, HO M OTBEYAThH
WHTEpecaM motpedurens [5].

Takum o0pa3om, cieAyeT OTMETUTh TO,
YTO pa3BUTHE MPEANPHUITHS JOIDKHO OBITH Ha-
MIPaBJICHO Ha U3MEHEHHE €T0 COCTOSHUS B JIyU-
LIyI0 CTOPOHY.

Pemenue npo6aeMsbl

O0001as U3JI0KEHHOE, TAK)KE HEOOXOIH-
MO OTMETHTH, UYTO Pa3BUTHUE MOXKHO OIpeIe-
JIUTh, KAK HATIPaBJICHHUE JACATEIBHOCTH, B COOT-
BETCTBUH C KOTOPBIM MPOUCXOAUT U3MEHEHHE
JESATSIILHOCTH TPEANPHUSITHS M YTO CII0CO0-
CTBYET MOJOXKHUTEIbHOMY BIUSHHUIO HAa OCY-
IIECTBIICHUE HEMOCPEICTBEHHON JesaTelbHO-
CTH TIpennpusTus [6].

Hust Toro, uroObl obecneynth dPPEKTHB-
HOE Pa3BUTHE MPEANPHUSITUS HEOOXOIUMO I10-
CTOSIHHO TPOU3BOJUTH MOHUTOPHUHT H3MEHE-
HUH, KOTOPBIE IPOUCXOAST KaK BO BHYTPEHHEH
cpeze NpenpusaThs, Tak U BO BHEIITHEM MHUpE.

MHTepecHbIM B TaHHOW CBA3HW MPEJICTABIIS-
ercst mHeHue K. JIeBuHa, KOTOPBINA onpeaenu,
YTO Pa3BUTHUE MPEATPUITUS COCTOUT U3 CIEAY-
FOIIMX CTaIuMH:

— pa3MoOpaXuBaHUE;

— U3MCHEHHS;

— 3aMopakuBaHme [7].

PaccmarpuBass nmaHHbIE CTaguH, MOXKHO
OTMETHUTh, YTO HA CTAJAUU PA3ZMOPAKUBAHH
UMEeTCsl HEOOXOJAMMOCTh B Pa3BUTHH KOH-
KpeTHOro npeanpustus. VIMEHHO Ha NaHHOM
CTaJUU IMPOU3BOIUTCA YTBEPXKACHHUE CTpare-
TUU B COOTBETCTBUU C KOTOPOH IMPOHM3BOIAT-
Csl UBMCHCHMUSI.

OTHOCUTENBHO CTAIUU TPOBEACHUS U3ME-
HEHUH, CIeNyeT OTMETUTh, YTO 3TO OCHOBHAS
CTanus, 1eJIbI0 KOTOPOH Kak pa3 Taku U sB-
JIAFOTCS aKTUBHBIE JIEUCTBUS MO MPOBEACHUIO
u3MeHeHui. [ mpoBefieHus TeX WM MHBIX
W3MCHCHHWM YCTAaHABIUBAIOTCS IIETH W 3aja-
YW, KOTOPBIE BIIOCIEACTBUU MOTYT MTOCTOSIHHO
HU3MEHSTHCS, TMOCKOJIBKY MOXKET BO3HUKHYTh
puck Hed(D()EeKTUBHOTO pPa3BUTHS TPEIIPH-
saTus. B cBo1o ouepe/ib, BO3SMOKHOCTh U3MEHE-
HHS LIeJIEH W 3a]1a4 COBCEM HE 3HAYUT TO, YTO
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B Cllyyae MaJielllied HECOCTHIKOBKM U COMHE-
HUS CIEQyeT OTXOAMTH OT o0miel onpeaenéH-
HOH Metonuku. VI3MeHSATh MpOBECHNE METO-
nuku 0e3 moBoAa, PaKTHISCKH, HEBO3MOYKHO.
Juig Toro, 9TOoOBI TIPOM3BECTH TE€ WM HHBIE
HM3MEHEHUS, HEOOXOMMO PYKOBOJCTBOBATHCS
MOJIOKCHUSIMUA ¥ TEXHUYECKOH JTOKYMEHTAIIUN
MPEJPUATHS, 2 HE TOJIBKO HaJTMUYHUEM CPEJICTB,
KOTOpbIE MOTYT OBITh TIOTpa4YeHbI Ha A ek-
TUBHOE pa3BUTHE TNpeanpusaTus. Taxxke, He-
00XOAMMO YYWTHIBATh MCKIIOUYUTENHHO aKTy-
aNbHBIC JaHHBIE, TOCKOJIbKY OCYIICCTBICHUE
JesiTeNbHOCTH 10 3(P(PEeKTUBHOMY pPa3BUTHIO
HEBO3MOXXHO B COOTBETCTBUU C OTCBHUIKOH
K CTapbIM JaHHBIM, CTapbIM ITOKA3aTeNsIM KOH-
KPETHOTO TPEeANpHUsITHA. AHAIN3 TeXHUYe-
CKOM JOKYMEHTAITU! MTOJDKEH OBITH MPOBEACH
CTCIUAINCTOM, KOTOPBIH TaKKe JIOJHKEH BbI-
CKa3aTh MHEHHE O BO3MOXKHOCTH WJIM HEBO3-
MOXKHOCTH YCJIOXKHEHUS, WM IOCIa0ICHUS
KaKHUX-JINOO MPOIIECCOB, B COOTBETCTBUH C YEM
Oyner mpomsBeneHo >(PpeKTHBHOE pa3BUTHE
npeanpusatus [8].

Cranusi 3aMOpaXKUBaHKsI UMEET OIPOMHOE
3HaueHHe, MOTOMY YTO MMEHHO OHAa peau-
3yeT 3aKpeIUICHUE IOJOKUTEIBHOTO Pe3ylib-
TaTa ¥ He MA€T CIIyCTHTHCS Pe3yJbTary BHU3.
K tomy >xe, ompenensiercs maHHAs IEATENb-
HOCTB TIpennpusaTus. OcoOeHHOCTRIO 3aMOpa-
JKUBaHUS SIBIISIETCS TO, YTO OHO MOXKET IpPO-
W3BOJUTHCS HE TOJBKO TUIABHO, HO M PE3KO.
B cBoto ouepenp, Ha Hall B3IVISL, IPOBEACHUE
3aMOPaKUBAHUS IOJHDKHO OBITH IIJIABHBIM, YTO-
OBl HE HABPEIUTH IOIyYEHHOMY pPe3yJbTaTy
3 (PEeKTUBHOTO Pa3BUTHS TPEIIPHSITHSL.

Tak, HeoOXoauMo 3adUKCUPOBATH TO,
B KaKo MepHoj MPOU3BOAMWINCEH T€ WA UHBIE
U3MEHEHUS, 3a(UKCUPOBaTh JUIMTEIBHOCTH
MIPOBEICHUS M3MEHEHUN W pe3ynbrar. Takke,
CIIeTyeT yKa3aTh Ha TO, KAKHE TIOJIOKUTENbHbIE
YepThI MOSBUIINCH, KAKHE HEraTUBHBIE (haKTO-
PBI UCUE3ITH.

B cuity monoxuTenbHBIX M3MEHEHHH 2¢-
(heKTUBHOCTH Pa3BUTHS IPESIIIPHUITHUS CICAYET
TaK)Ke YYUTHIBATh U TO, YTO PEAIM3aTOPOM Jie-
SITETHHOCTH BBICTYIIAIH KOHKPETHBIE COTPYII-
HUKH, B COOTBETCTBHH C Y€M K HUM JOJDKHBI
OBITh TPUMEHCHBI TOOIIPUTEIBHBIC MEPHI,
MOCKOJIbKY HMMEHHO OHH WIPaloT BaKHYIO
ponb B peanmuzanuu 3(Q(OEKTUBHOCTH pa3BU-
THUS TIPEATPUSATHSL.

[loce Bcero mpoW3BOAWMTCS OIEHKA pe-
3ynbTaToB 3(PQGEKTUBHOCTH B COOTBETCTBUH
C YCTAHOBJICHHBIMH IEJISIMU JIJISL TIPEATPUSITHSI
U JUIA KOJUIEKTHBA. B COOTBETCTBUH ¢ JaHHOU
OLICHKOH TaKKe MOYKET OBITh MPOU3BEIeHA KOP-
pextupoBka. K Tomy ke, 3aBeplieHue CTauu
3aMOpaKUBaHUsI HACTYTIA€T TOJIBKO TOTa, KOT/aa
HOBBIE TIPUHIIAIIE] YCTAHOBSTCS B HOBOM, pPa3-
BUTOM MPEANpPUITUU. BakHO, YTOOBI MpPHH-
UMbl ObUTM YCTAHOBJICHBI B COOTBETCTBUH

C MOTPEOHOCTSIMH M JACATENLHOCTBIO KOJUIEK-
TUBA MPEIPUATHUS, TTOCKOJIBKY, €CIIN JTaHHBIC
MPUHIUIBI HE OYIyT HPUHATHl KOJJICKTHBOM,
3G PEKTUBHOCTD MPEANTPHUITHS Oy/IeT CHIKEHA.

B cootBercTBHM ¢ TeM, YTO HaMH OBLIO
paccMOTPEeHO, YTO K€ TIOHMUMAETCS TMOJ pa3-
BUTHEM, LIEIECOOOpa3HbIM SIBISIETCSl TaKKe
VICIUTh BHUMaHUE W TOMY, YTO JKE IOHH-
MaeTcst o A dexkTuBHOCThIO. CaMo CII0BO
3¢ (eKkTHBHOCTh TIOApa3yMeBaeT Mo co0oit
nerictBre. BakHO OTMETHTD, UTO MOHATHE d(-
(heKTHBHOCTH, MEPBOHAYAIBHO OBLIO Omnpejie-
JICHO B TEXHUKE, TEXHOJIOTHHU, B CBOIO OYepelb,
no3zHee, 3PPEKTUBHOCTh CTaja IPUMEHSITHCS
U B 9KOHOMHKE.

Hawnbonee KOppeKTHBIM SIBISIETCS TPH-
MeHeHHe TepMuHA «I(H(OEKTHBHOCTE» K KO-
HOMHYECKOH JIesATeNIbHOCTH. B Takom ciryuae
o1 3(PEKTUBHOCTHIO TOHUMAETCSI OTHOIIIE-
HUE BBINMYIICHHOW TPOAYKIMH K 3aTparam,
OTHOIIIEHUE pe3yibraTa W Iporecca. VMHbpMuI
ciaoBamMu 107 3(PPEKTUBHOCTHIO TTOHHMMAETCS
OTIpe/IeTICHUE TIOJIOKUTENFHBIX WM OTpHUIIa-
TEJILHBIX AaCHEeKTOB B pe3yNbTare OCYIIecT-
BIEHHOU JI€ATEILHOCTH.

Ecnu nopoliTi k u3ydeHuro Bompoca 3¢-
(DEeKTUBHOCTH C HWCTOPHYECKOTO  acCIeKTa,
TO CIIEAYeT OTMETHTh, YTO OHO CQOPMHPO-
Basioch B koHIe 20-Xx romoB XX Beka. Jlamee
MOJTYYMIIO CBOE Pa3BUTHE B PE3yNBTATE MPOU3-
BCAEHHOMN OIICHKHM IIJIAHOB IATUJICTOK, YTO KaK
pa3 Taku U SBJISCTCS TOKAa3aTeJIeM BBITIOJIHEH-
HBIX 3a/1aHuH 1 3(pPeKTHBHOCTH pabOTHI ITpe/I-
npuATHs B 11esoM [9].

B obmem Buze, 3h(heKTHBHOCTH Ha MaKpOy-
POBHE MOXKHO IPEJICTABUTh CJICTYIOIINX BUJIOB:

—93((eKTUBHOCTD MPOU3BOACTBA;

— 3 PEeKTHBHOCTH IKOHOMUYECKAS,

— 3] QeKTHBHOCTH COITUATBHASI.

OTHOCHUTEIBHO JKOHOMHYECKOH 3ddek-
TUBHOCTH TIPOM3BOJICTBA CIIEAYyEeT OTMETHTb,
YTO OHA MpPEJCTaBIsIeT CO00I pe3ynbrar mpo-
M3BOJICTBEHHOH AEATENILHOCTH, COOTHOIICHHUE
OJTHOW KaTeropuu C JPYTHMMH KaTerOpHUsIMHU,
TOT pe3yJbTaT, KOTOPBIA OBLT TOCTUTHYT B CO-
OTBETCTBUU C I'PaMOTHOW MOJUTUKOU. To ecTh
B OCHOBE 2KOHOMHYECKOH 3P(HEKTUBHOCTH Ha-
XOJIUTCSI SKOHOMHUYECKUH 3P (PEKT, a TaKkKe 3a-
TpaThl, KOTOPBIE OBUIN MOTPAaYeHBl HA pean3a-
U0 3QPEKTUBHOCTH.

Pe3yabrarhl Hccie0BaHusA
U UX 00Cy:KIeHne

TakuM 00pa3oM, MOXXHO OTMETHTh, YTO
JKOHOMHUYeCKass 3(PGHEeKTHBHOCTD IOIpa3yMe-
BaeT IOl COOOH BEJIIMYMHY OTHOCHUTEIIBHYIO,
TaKyl0 BEJIMYUHY B COOTBETCTBUM C KOTOPOH
MIPOU3BOJIUTCSL COOTHOIIICHHE dPdeKTa U 3a-
tpar. [Ipu 5TOM, Kak mpaBuiio, 3hGeKT u 3a-
TpaThl AHATU3UPYIOTCS OMOCPENTOBAHHO JPYT
OT JIpyra, 4TOObI TIOJHOCTBIO TONYYUTh Mpa-
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BHJIbHYIO «KaPTHHY» JCSITEIbHOCTH MPEIIPU-
SITUSL, TTIOCKOJIBKY HEPEJIKO OBIBAIOT TAKHE CH-
Tyalluu, KOTJIa 3aTpaThl ObLTA 3HAYUTEILHBIMH,
a DKOHOMUYECKUH 3P PEeKT He OBLIT JOCTUTHYT.
Taxoke cimydaeTcst 1 00paTHAs CUTyalus, KOTaa
IIpH SKOHOMUYecKoM ddexTe He ObUIH 3a1eH-
CTBOBaHbI HA/IJICIKAILIUE 3aTPAThI IPEATIPHUSATHSL.

B cBoto ouepenp, Bce pecypehl MOXKHO paz-
JIEJIATH Ha CIIEeTYyoIIne:

1. OGopoTHEBIE CpenCTBa.

2. OCHOBHBIE CPEIICTBA.

3. Hanuuue mepconana.

OTHOCHTENBHO TIOKa3aTeseid, caeayeT Bbl-
JICJIUTh KOJMYECTBEHHBIC M KaueCTBCHHbBIC
rmokasarenu. Tak, B CHJIy MHEpPBBIX IMPOUCXO-
IUT pErJIaMEeHTallusi WTOTOBOTO pEe3yIbTara,
K TIPAMEPY, 3TO MOXKET OBITh BHIPAKEHO B TIO-
CTYNHBIICH MPEANPHUITHAIO MPUOBUIN 32 OCY-
LIECTBIIGHUE UM [IESTEIBHOCTH B YacTHU pe-
anm3anmu  npoaykuuu. Uto ke kacaercs
Ka4eCTBEHHBIX, TO CIEIYEeT OTMETUTh, YTO ITO
MOJKET OBIThH TTOBBIIICHHUE JIEHEKHOTO JIOBOJIb-
CTBUS TPKIAHAM.

OTHOCHTENBHO 3aTpar, HEOOXOAMMO OTME-
TUTh, YTO ITO TE€ PECypChl, KOTOpble HE0OXO-
JUMBI 11 peanu3anuu dpdexrunoctu [10].
[Ipy 3TOM MOXXHO BBIJICIHUTH EIMHOBPEMEH-
HBIE 3aTparbl, KOTOpPBIE COCTOST W3 TPEI-
MIPOM3BOJICTBEHHBIX 3aTPaT M KalUTaIbHBIX
BIOXECHUH. OTIACNTBHO OT EIUHOBPEMECHHBIX
3aTpaT UMEIOT MECTO OBITh TEKYIIHe 3aTparThl,
K IpPUMEDY, 3aTpaThl Ha OIUIATY TPY/a, Ha OIUIa-
Ty AJIEKTPOIHEPTHH.

O(PPEeKTUBHOCTE MOXKHO  TIPEICTAaBUTH
B Ka4deCTBE SIBIICHUS, B COOTBETCTBUHU C KOTO-
PBIM MOXKHO COOTHECTH MOJY4EHHBIH 3P peKT
B TEMH PacXoiaMH, KOTOPbIe ObUIH TOTPaueHbI
Ha €ro IMOJIy4eHUE, a TaKKe OIPEICIIUTh TO,
SIBUJIOCH JIM ATO TIOJIOKUTEIIBHBIM WIJIH OTPHIIA-
TEJTBHBIM aCTIEKTOM.

be3ycinoBHO, OrpomMHOE 3HAYEHHE OTBO-
JUTCSL TIOKazaressiM  d(QPEKTHBHOCTH, KOTO-
phI€ YUUTBIBAIOTCS MIPEIAIPUATHEM HE TOJIBKO
B 4YacTU TPOBEJCHUS JaJbHEUIICH MOJIUTH-
KH, HO U B COOTBETCTBHH C TE€M, HYKHBI JIH
3arparel Ha J(P(EKTUBHOCTh KOHKPETHOMY
MIPEPUATHIO.

B o0miem Buje, 3KOHOMUYECKYIO 3 dek-
TUBHOCTH IIPOU3BOJICTBA MOYKHO MOAIPA3IEIUTD
Ha HECKOIILKO BHJIOB: 00I1yI0 3(pPEeKTUBHOCTH
MIPOM3BOJICTBA U CPABHUTEIHHYIO HIIM HWHAUYE
OTHOCHUTENBHYI0 3(P(PEKTUBHOCTh TPOU3BOI-
ctBa. [lpuMenenne mepBoil A(HEKTHBHOCTH
MPOM3BOJICTBA HEOOXOJMMO B TOM CITy4ae, KOr-
Ja TPOUCXOIUT CpaBHEHHE APPEKTUBHOCTH
IIPOM3BOACTBA B COOTBETCTBUH C KOHKPETHBIM
BPEMEHHBIM TEPHOJIOM WA OTHOCHUTEIHHO
KOHKPETHOTO BpPEMEHHOTo mepuoja. JlanHas
3((PEKTUBHOCTH COCTOUT M3 TOKa3aTelei, Ko-
TOpBIE YKA3bIBAIOT HA 3aTPaThl, KOTOPBIE OBLTH
pacxoaoBaHbl B pe3yabrare IOCTHKEHHS IM0-

CTaBJICHHBIX IIeJIei, a TaK)Ke HaJIu4he SKOHO-
MHUYECKOTO 3P PeKTa B COOTBETCTBUH C 3aTpa-
TaMH U €ro COMOCTaBJICHHE.

OtHocuTenbHas 3(PPEKTUBHOCTS TPOU3-
BOJICTBA IpPEIyCMaTpHUBaeT MoJ coboil cpas-
HEHHE KOHKPETHBIX MOKa3aresiel U crocoOoB,
B COOTBETCTBHM C KOTOPBIMH MOXKET OBITH
JOCTUTHYT TOT WIM MHOW pesynbrar. Mmen-
HO B COOTBETCTBUM C Takod 3(deKTUBHO-
CTBIO OCYIIECTBISICTCS BHIOOP TEX BAPHAHTOBR,
NPUMEHEHUE KOTOPBIX SIBJISETCS Haubolee
tenecoobpasubim [11].

OTnensHOrO BHUMAHUS 3aCITy’KUBAET H3-
MepeHrne 3QeKra, MOCKOIBKY B OLIEHKE 3(¢-
(EKTUBHOCTH 3TO SBIsiCTCsS Haubosee CIIOK-
HBIM MOMEHTOM. B JaHHOM acmekrte, eciu
pedb HAET UMEHHO O TPEANPUSTHH, TO OTPOM-
HOE BHUMaHHUE YAEJSIETCs TPOU3BOJICTBY Kak
TaKOBOMY, TOCKOJIBKY HMEHHO B pe3yibTare
MPOM3BOACTBA MPOUCXOAUT PACXOJOBAHHE TEX
W WHBIX PECYpPCOB M JIOCTH)KEHHE KOHKPET-
HBIX PE3YyJIbTATOB MOXET OBITh TOJBKO B CIy-
4yae rpaMOTHOTO ¥ TIPaBHIILHOTO PACXOIOBAHUS
pecypcoB. OreHuBasE MONYYSHHBIH pe3yibTarT
PYKOBOJICTBYIOTCS CIEAYIOLINM:

1. IlposiBnenuem 3¢ Qexra KaKk TaKOBOTO.

2. KonnuecTBeHHOM O1IeHKOM A deKTa.

B cBoro ouepenb, BCe MOKa3aresd, KOTO-
pBIE CBSI3aHBI C OICHKOM A(h(eKTa MOKHO IO~
pasneNuTh Ha CIEeIYIOIHe BUJIbL:

— COLMAJIbHBIE;

— 00BEMHBIE;

— KOHEYHBIE.

OTHOCUTENBHO COLMAIBHBIX MTOKa3aTeNeH,
0e3yCIIOBHO, CJIeJyeT OTMETUTh TO, YTO JIesi-
TEJILHOCT MPEIPUSITHS JIOJDKHA COOTBETCTBO-
BaTh MHTEpECaM M MOTPEOHOCTSM 0OIIeCTBa,
rOCyJIapCTBa, B COOTBETCTBUU C YEM M CaAMO
MPEANPUSTUE CTAHOBUTCS Pa3BUTHIM [12].

OOBEMHBIE TIOKA3aTEeNH BKIIOYAIOT B ce0s
CTOMMOCTHBIC XapaKTEPUCTHKH.

KoHeuHble mokaszarenu BKIIOYAIOT B cels
pe3ynbTaT  OCYLICCTBICHHS  JESITEIbHOCTH,
B KayecTBE OCHOBHOTO TaKoOro IIOKa3are-
7Sl BbIACHSACTCS MPHOBLIL. VIMEHHO JaHHBIN
BUJ TOKa3aTelell WMeeT CYIIECTBEHHOE
3HAaueHHE IIPH PACCMOTPEHUHM SKOHOMHUYE-
CKOU 3 PEKTUBHOCTH.

OkoHoMuueckasi 3PPEeKTUBHOCTh TPOU3-
BOJICTBA TPEINPUATUS BAKHA TAKKE U IS
NPUHATHS PA3JIMYHBIX BHYTPCHHUX DEIICHUM
OTHOCHUTEITLHO TPEIIPUSITHS:

1. Inst OUEHKH TOTrO, MCIONb30BaHUE Ka-
KHX 3aTpaT BHITOJHO WJIM HEBBITOJHO B YaCTH
IKOHOMHYECKOH (P (PEKTUBHOCTH.

2. [l HaXOXACHUS PA3JIMYHBIX BapHaH-
TOB, KOTOPbIC OYIyT BBITOHBI M MIPEATIPUITHIO
B 1IEJIOM M TIOTPEOUTEINIO B YACTHOCTH.

Ha ceromHsiiiHuii  JIeHb  CYyIIECTBYET
OTPOMHOE KOJIMYECTBO TOKazareiei 3(dek-
TUBHOCTH B COOTBETCTBHUHM K KOTOPBIMH OHAa
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obecrieunBaetcs. JlaHHbIe TIOKa3aTeIn MOXKHO
KJIACCU(UITMPOBATH 110 PA3INYHBIM OCHOBAHHU-
siM. B 9acTHOCTH, MOYKHO BBIJICIHUTH TaKUE TI0-
kazarenn 3pGEeKTUBHOCTH KaK:

1. PeHTa0embHOCTD MPUPOTHBIX PECYPCOB.

2. PenrabensHOCTD UCTIONB30BaHws! (DOHIIOB.

3. PeHTa0enbHOCTh MCHONB30BaHUS  BIIO-
JKCHUH.

4. PeHTa0eIbHOCTD OCYIIECTBICHUSI TPO-
W3BOJICTBEHHOU AEATEIHHOCTH.

Bce moxkazarenu 3dQeKTHBHOCTH ISt
OpearnpuATrud MOXHO pasAaciInuTb B COOTBET-
CTBHM C PErMOHaMH WU K€ B COOTBETCTBHH
C HUHIUBUIYaJbHOCTHIO KOHKPETHOIO Ipel-
npusiTha. B 9acTHOCTH, OTHOCHTEIBHO pe-
THOHOB, CIIEyeT OTMETHTb, YTO 3/IeCh NUMEET
3HaueHue mokaszarenu BBII, mokaszarenn ma-
TCPUAJIbHBIX 3aTpar U IIp. OTHOCUTENBLHO KOH-
KPETHOTO TIPENNpPUSITHS, CIEIyeT OTMETHTH,
YTO MMEET 3HaYCHUE POCT U O0BEM MPOJAK,
PEeHTa0EIbHOCTD, OKYIIaeMOCTh U TP.

PaccmarpuBas mokazareny ¢ IMO3HIIMH 00-
el SKOHOMUYECKOM 3((EKTUBHOCTH U OTHOCH-
TEIILHOM YKOHOMHUUECKOU 3(P(HEKTUBHOCTH, Clie-
JIyeT OTMETUTh, YTO K 00IIeH OyJeT OTHOCUTHCSL:

— OTHOCHTEJIbHAS! SKOHOMHUS 3aTpaT TPY/a;

— OTHOCHTENbHAsE HSKOHOMHUS MaTepHallb-
HBIX 3aTpaT: (POHAOB, MHBECTHIINHN H TIP.

CpaBHHUTEIbHAS JKOHOMHYECKas 3PPek-
THUBHOCTb BKJTFOUACT B CEOsI:

— SKOHOMHUIO MOJTyYEHHBIX 3aTpaT;

— YPOBEHB TOZIOBOTO JI0X0/1a;

— CPOK OKyIaéMOCTH MHBECTHILINH;

— kK03 PUIMEHT PeHTa0eTHbHOCTH | TIP.

BuiBoabI

Taxkum o00pa3oM, 000OIIMB W3TOKEHHOE
BBIIIIE, MBI TIPUIIUIH K CJICTYIOIUM BBIBOJIAM:

1. Pa3Butue mpeanpusaTHsS UMEET OTrpOM-
HOC 3HAYCHUE JUISl YCTOMYUBOTO IOJIOKSHUS
MPENPUATHS U €0 MOCTOSHHOW JesITeIThHO-
CTH B IIeJIOM. Pa3BuTHE TpEANpPUATHS — €ro
M3MEHEHUs, 0e3 CYIIeCTBEHHOTO W3MEHEHUS
OCHOB TpeANpHsTUs. Pa3BuTHE NpeArIpUsTHSI
MOXET OBbITh OOYCJIOBJICHO HE TOJBKO BHEIII-
HUMH (aKTOpaMU, UMIIEPATHBHO BIUSIOIINMHI
Ha BBEJICHHE M3MEHEHUH, HO M OOYCIIOBJICHBI
BHYTPECHHEH MOTPEOHOCTHIO MPEIPUSITHS.

2. Tepmur 3P PEKTUBHOCTD, TIEPBOHAYATH-
HO, BO3HUK B TEXHUYECKHX HAyKaX W TOJBKO
CITYCT ITPOJIOJKUTEILHOE BPEMSI CTall COOTHO-
CUTHCSI C IKOHOMUYECKUMH Haykamu. Dddek-

TUBHOCTb MPEJCTaBIsIET COO0H OTHOCHTEIb-
HBI pe3yJbTaT, BOSHHUKIIMA B COOTBETCTBUH
C COOTHOILLIEHHEM Mexkay co0oii addekra u 3a-
Tpar. IMeHHO B COOTBETCTBHH € 3PPEKTUBHO-
CTBIO MOJKHO BBIOPATh T€ MJIM MHBIC BAPHAHTHI
pa3sBUTHS NPENIPUATUS IIYTEM COOTHOLIEHUS
BCEX COCTaBHBIX YacCTeW NPEANPUSTHSL.

3. Bcuiny TNONOKHUTENbHBIX H3MEHEHUH
3 PEKTUBHOCTH PA3BUTHUS NPEATIPUATHUS CIle-
JyeT TaKKe YYUTHIBAaTh U TO, YTO peajn3aro-
pPOM JIESTENBHOCTH BBICTYNAIN KOHKPETHBIC
COTPYAHUKHU, B COOTBETCTBHU C YCM K HHUM
JOJDKHBI OBITh MPHMEHEHBI MOOIIPUTEIBLHBIC
MEpBI, MOCKOJIbKY UMEHHO OHHU WIPAalOT BaK-
HYIO POJIb B peanu3anuu 3QPpeKTuBHOCTH pa3-
BUTHS IPEATIPUATHS.
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JKOHOMUYECKNe HayKu

YIIPABJIEHUE JEBUTOPCKOM 3ANOZKEHHOCTBIO
TPAHCIIOPTHBIX KOMITAHUU

MeabuukoBa T.A., I'aarep B.B.
Cubupcruil eocyoapcmeennwvill yrusepcumem nymeti coooujenus, Hosocubupcx,
e-mail: parovosik.zab@mail.ru

B peanmsix cerofHsIIHEro AHs 3HAYUTENIbHAS YaCTh IIPOU3BOMUTENCH CTAIKHBAIOTCS C HCOOXOAUMOCTBIO pe-
ILICHHS 3a/1a4 110 YIPABICHUIO 1e0UTOPCKOIT 3310/DKEHHOCTBIO BBU/LY TIOBCEIHEBHOM MOTPEOHOCTH B3aNMOPACYCTOB
C KJIMCHTaMHM, OTPEONTEIAMHU, HAJIOTOBUKAMH M OOMKETOM. 3a4acTyro OIIaTa IPOU3BEICHHOH NPOMYKINH WITH
YCIIyT IIOTPEOHTENEM MPOUCXOJUT PACTSHYTOH 110 BPeMEHHU H3-3a (PHHAHCOBBIX 0COOCHHOCTEI KOHTPAreHTa u I10-
9TOMY, peajn3ys CBOIO MPOLYKIHIO WIH YCIyTd B JOJIT, KOMIIAHUH IIPUXOAUTCS IPOM3BOUTE BIOKCHHUE COOCTBCH-
HBIX (DMHAHCOBBIX CPE/ICTB B SKOHOMHUKY Hotpeduteneii. [IpeanpusaTiue-npon3BoanTeb He MOKET PAaCOPsKAaThCS
CBOMMH JCHEKHBIMU CPEACTBAMH, ()OPMAIIBHO SIBILIACH MX BIIaJENbIeM, a (aKTHICCKN HaXO[SIINMUCS B aKTHBAX
npeanpusTus norpedurens. Tak npoucxoauT oOpasoBaHue IeOUTOPCKOM 33/10JKEHHOCTH. YPOBEHB JEOMTOPCKO
3a/I0JDKCHHOCTH OTPEJIEIACTCS MHOTUMH (paKTOPaMM: BUIOM HPOIYKIMH U CTEIICHBIO HACBIIICHHOCTH €IO PHIHKA,
€MKOCTBIO PBIHKA, JOTOBOPHBIMH YCJIOBHSIMHU M IPHHSATOH CHCTEMOH PacyeToB Ha KOHKPETHOM IPEANPHATHY, IIIa-
TEXECIIOCOOHOCTBIO M aKKYPAaTHOCTBIO Je0MTOPOB. JIOMUHUPYIOMINM (DAKTOPOM B YIPABICHUH JIEOMTOPCKOM 3a-
JIOJDKEHHOCTBIO SBIISIIOTCS YCIIOBUS M TIOPSA/IOK COCTABIICHHUS JIOTOBOPOB M BUJIOB PACUETOB, CYLIECCTBYIOIINE HA KOH-
KPETHOM IIPEAIPHSATHH, IUIaTEKECIIOCOOHOCTBIO H aKKYPaTHOCTBIO TeOUTOPOB. B cTaThe packphiBaioTest IpOOIeMBbI
yIpaBiieHHs AeOUTOPCKOiT 3a10IKEHHOCTBIO, TEOPETHYECKUE TOJIXOBI K YIPABICHUS €10 U ITyTH CHIDKCHHS BO3-
MOXHBIX PHCKOB.

KirodeBbie c10Ba: 1e0HTOPCKast 3210/ KEHHOCTD, MOKYNATEIU H 3aKa34YUKH

MANAGEMENT OF ACCOUNTS RECEIVABLE OF TRANSPORT COMPANIES
Melnikova T.A., Galter V.V.

Siberian Transport University, Novosibirsk, e-mail: parovosik.zab@mail.ru

In the realities of today, a significant part of manufacturers are faced with the need to solve the problems
of managing receivables due to the daily need for settlements with customers, consumers, tax authorities and the
budget. Often, payment for products or services by a consumer is time-consuming due to the financial characteristics
of the counterparty and, therefore, selling its products or services in debt, the company has to invest its own financial
resources in the consumer economy. The producer enterprise cannot dispose of its money, formally being its owner,
but actually located in the assets of the consumer enterprise. This is how the formation of receivables. The level of
receivables is determined by many factors: the type of product and the degree of saturation of the market with it,
the capacity of the market, contractual conditions and the accepted system of payments at a particular enterprise,
solvency and accuracy of debtors. The dominant factor in the management of receivables is the conditions and
procedure for drawing up contracts and types of settlements existing at a particular enterprise, solvency and accuracy
of debtors. The article reveals the problems of receivables management and ways to reduce possible risks.

Keywords: accounts receivable, buyers and customers

Ponp pacdeToB B JeATENBHOCTH TpaHC-
MTOPTHBIX KOMITAaHHUH TIOCTOSTHHO PACTET, TaK KaKk
YeTKasi OpraHu3alys yueTa pacueTHBIX OTHO-
LICHUH, MOCTOSHHBIA KOHTPOJb 32 KaueCTBOM
pacueTHO-GUHAHCOBBIX OMNEpaluid ©  IUIa-
TEKHOW JIUCIUIUIMHBI  TMO3BOJISIFOT  CBECTH
K MHHUMYMY (DUHAHCOBBIC PUCKH, YCKOPHUTb
000paunBaeMoOCTh O0OPOTHBIX CPEICTB U 00e-
CIIEYUTH CBOEBPEMEHHOE MOCTYIICHUE ICHEXK-
HBIX CPEICTB.

Jeburopckasi 3aJOJKEHHOCTh TPaHCIIOPT-
HBIX KOMIIAaHWH TOJPA3/IesIeTcs] Ha CIeAyIo-
IHE BUJIBL:

— eObuTOpCKast 3aI0JPKEHHOCTD 32 TOBaphI
(paboThl M yciayru) ¢ HEHACTYNUBIIUM CpPO-
KOM OTLIaTHI;

— 1ebuTopCeKas 3a10JKEHHOCTD 3a TOBAaphI
(paboTel W ycnmyTH), HEOIUIadYeHHAss B CPOKH,
yKa3aHHbIEe B JjoroBope. E€, B cBOIO ouepeib,
MOXKHO TTOJPa3IeTHTh Ha:

— OKHUIAEMYIO;

— TPYZHOpPEAIN3yEeMYIO;

— COMHUTEJIbHYIO;

— Oe3HanexHyto [1].

Metoapl pabOThl € KaXIbIM 3JIEMEHTOM
UMEIOT 3HAUUTENbHbIE OTINYMS. B cBs3H
C TeM, 4TO mpobieMa cBs3aHa ¢ 3a40JKEHHO-
CTBIO TOTpeOUTENeH, MOKymnarene, B CBOIO
odepellb, HEOOXOAUMO pa3AessATh Ha TOCTOSH-
HBIC ¥ eIUHUYHBIC (TIpOUne).

Heabp mnccieqoBaHust — pacCMOTPEHUE
NpUYMH U (HAKTOPOB, BIMSIOIIMX Ha YPOBEHb
IeOUTOPCKOM  3af0JDKEHHOCTH  Ipenarnpu-
aTtuil, 00oOmerne mpoOieM BO3HUKHOBEHUS
U YIpaBJIeHUs! JeOUTOPCKOH 3a/10J5KEHHOCTbIO
TPAHCIOPTHBIX NPEIINPUATHI, PacCMOTpEHUE
npouecca ynpaBieHus JeOMTOPCKOM 3amoil-
JKEHHOCTBIO TPAHCTIOPTHBIX MPEeIIpUSTHI

3agaun paboTHI:

— MCCIIEA0BaTh TEOPETHUYECKUE ITOIXOJBI
K YHpPaBJIECHUIO AEOMTOPCKOHM 3a10JIKEHHO-
CTBIO OpraHU3aIHN;

— OXapaKTepu30BaTh METOIUKY IpoBele-
HUSI OLICHKHU 1€OMTOPCKOM 3a0JKEHHOCTH.
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MaTepna.nbl U METOAbI UCCTICAOBAHUA

WudopmanmonHolr 0a3oif mcciemoBaHus
TTOCITYKWJIN: JICWCTBYIONHE HOPMAaTHUBHO-3a-
KOHOJATEIbHBIC JOKYMEHTHI, TPYIBl BEIYIIHX
YYEHBIX B 00JIACTH KOMILICKCHOTO 3KOHOMHUYE-
CKOTO aHaNM3a NEATEIHLHOCTH MPEIIpHUSITHS,
(bMHAHCOBOTO aHANN3a; MaTepUANbl TIEPUOJIHU-
YECKUX W3/IaHWH; JaHHbIe OyXTaaTepCKOW OT-
YETHOCTH «TpaHcIHeproy.

Pe3y.111>TaT1>1 HCCJIeA0OBAHUA
U UX 00Cy:KIeHHne

HecBoeBpemeHHas oruiaTa co CTOPOHBI M0-
CTOSIHHBIX ITOKyIAaTeslell MOXET MPOUCXOAUTh
Clly4aifHO WM crioHTaHHoO. [ToaToMy, A7t B3BI-
CKaHUS JIOJITa MOXKET OBITh JIOCTATOYHBIM Ha-
ITOMHWHAHUS 3aKa34nKy O CpPOKax orarhl. J[is
B3BICKAaHUS APYTUX BHUOB 33/I0JKEHHOCTH HE-
00X0JIMMO TIPEIIPUHIMATD CIICIYIOIINE [IaTrH.

IIpu comtacum JOJKHMKA CO CBOEH IMpo-
CPOYKOH mjareka, HO OTCYTCTBHEM (UHAH-
COBOM BO3MOXHOCTH €€ CBOEBPEMEHHOIO II0-
rameHusi, BO3HUKAET BEPOSTHOCTH CO3JaHUS
AJBTEPHATUBHOTO TMYTH peaNn3anuy Mpoodie-
MBI, K OOOIOHOMY Y/IOBJIETBOPEHUIO O0CHX
CTOpoH. BeposiTHee Bcero, 31eCh MOKET HMETh
MECTO M3MEHEHHE CPOKOB TIATEKEH — UX Mpo-
JIOHTAIHS WIHA PAcCPOYKa.

Kpowme Toro, mpostoHTaIus wim paccpodka
IaTexen, KaK MpaBuIIo, MPUBOAST K yBeITHIe-
HUIO KIIMEHTCKON 0a3bl, TEM CaMbIM CIOCO0-
CTBYS MOTCHIIMAIBHOMY POCTY O0OBEMOB pea-
nuzarun. OgHAKO ke, HE0OXOAUMO TIATENLHO
AHAJIM3UPOBATh BO3MOXKHOCTh OTCPOYKH ILJIa-
TeXeW — B clydyae, €CIli OpTaHW3amus st
MaTepHabHOTO oOecredeHus CBOeH (hHMHAH-
COBOM JIESATENILHOCTH, TPUOOPETEHUSI CHIPHSI
W MaTepuajoB MPHUBJIEKAET 3aeMHBIE CPEACTBA
B YacCTH KPaTKOCPOYHBIX KPEAHMTOB, TO HECO-
MHEHHO, 4TO, TIOJYYUB KPEeIUT OaHKa B CPEI-
HeM Ha 40 nHel, Hepa3yMHO NPEIOCTaBIATh
MTOKyTaTelIsIM OTCPOUKY TutaTexa Ha 60 mHei.

[peanpustuto, onpeaessist MOpsJ0K yCIio-
BUH KpEIUTOBaHUSI, HEOOXOMMO OIPEACTHUTh-
Cs1 1O CJIEAYIOIIMM MOMEHTaM:

— CPOK KpEIUTOBAHUS;

— YPOBEHb TUIATEeKECITOCOOHOCTH;

— TIOPSIIOK CO3JIaHMsI PE3EPBOB MO COMHH-
TEJILHBIM JIOJITaM;

— cucteMa cOopa IIaTeKei;

— BapHaHTBl © BO3MOYKHOCTH MTPEAOCTABIIC-
HUS JIbTOT, OOHYCOB, CKUIOK.

Tunpl KpeaAUTHON MOJTUTHKH

CymiecTByrone BapHaHTBl  KPEIUTHOM
MOJIUTUKU TIPEINPUATUS HMEIOT CBOM OCO-
OCHHOCTH, KOTOPbIE CIEAYET YYUTHIBATH MPH
WX UCIIOJIb30BaHUM:

— KOHCEPBATUBHBINA (KECTKHI) TUIT OKa3bI-
BaeT HETAaTHBHOE BJIVSHHE Ha Pa3BUTHE CTa-

OMJIBHBIX KOMMEPYECKHX B3aUMOOTHOIICHHUMH
U OTCYTCTBHEM BO3MOKHOCTH YBEITHUYCHHS
OTIepaIIOHHON JAESITeTbHOCTH TPEATIPUITHSL.

— arpecCUBHBIN (MATKUN) THTT KPEIUTHOM
MOJTUTHKH BJIEYET 32 COOOW BO3MOXKHOE CHH-
JKCHHC peHTa6eJII)HOCTI/I MMpeaArpusaATus BCICI-
CTBHE UPE3MEPHOTO OTBICYCHUSI (PUHAHCOBBIX
CPEACTB M3-3a YBEJIMUYCHHS PACXOAOB IO B3bI-
CKaHUIO JIOJITOB U YMEHBIIICHUIO IIIATEXKeCTIO-
COOHOCTH TIPEATTPHUSATHSI.

Hecmotpss Ha ckpynyne3HocTh Tondopa
Kpyra rnorpeouTesei, Bceria CyecTByeT pHcK
B3aMMOJCUCTBHS C  HEJOOPOCOBECTHBIMH,
B IUIATE)KHOM ILIaHE, MOKYIaTeNsIMU. B cBsi3u
C 4eM, MPEIIpHUATHE JOIDKHO MPEeIyCMOTPETh
B CBOEH JIeATEIIbHOCTH KOMIUIEKC Mep, Harpas-
JICHHBIX Ha CHMKCHHUC TaKUX PUCKOB.

CymiecTByronye BapHaHThl KPEAUTHON
MOJIUTUKU TPEANPUATHS MUMEIOT CBOU OCO-
OCEHHOCTH, KOTOpBIE CIEAYyeT YyYUTHIBATH NPH
WX UCTIOJIb30BAHHH:

— KOHCEPBATUBHBIN (KECTKUI) THUT OKa3bI-
Ba€T HCTAaTMBHOC BJIIMAHHME HA PAa3BUTHUC CTa-
61/IJ'II)HLIX KOMMEPYECKUX B3aMMOOTHOIIICHUMN
U OTCYTCTBHEM BO3MOKHOCTH YBEITHYCHHS
OTEPALMOHHOH e TETBbHOCTH NPEAIIPUSTHSL.

— arpecCUBHBIA (MATKUI) THIT KPETUTHON
TTOMUTHKH BJIEYET 32 COOOW BO3MOXKHOE CHH-
JKCHHCEC peHTa6eJIBHOCTI/I MMpEeAIpuATUs BCICI-
CTBHUE YPE3MEPHOI0 OTBJICUCHHUST (PUHAHCOBBIX
CPEZCTB M3-3a YBEIMUCHHS PACXOAOB IO B3bI-
CKaHMIO JIOJITOB ¥ YMEHBIICHHUIO IJIaTEKECIO-
coOHOCTH TIpeanpusATUs [2].

UtoOB1 3PPEKTUBHO CIPABISITHCS C TIPO-
OreMaMu 160U TOPCKOM 3aT0IKEHHOCTH, TIPEI-
IIPUATUIO HCOGXOILI/IMO MMETHh MaKCHUMaJbHBIN
ypoBeHb MH(OpMALMU O IJIATEKECIOCOOHO-
CTH CBHUX KJIHMEHTOB, 0COOEHHO 00 MX HCTO-
pUM TO0 TpeABAYIMM TulaTe:kam. Orpom-
HYIO pOJTb UTPAeT B 3TOM M3ydeHHE W aHAJIH3
JMAHHBIX Oyxranrepckoro ydera. Ho mepen
HayajioM dTOro  mpolecca, HEeoOXOIMMO
YCTaHOBUTH MOPSZOK yueTa U KOHTPOJIs 1edu-
TOPCKOM 3aJJ0JKEHHOCTH.

[locnenoBarensHOCTh  pelIeHHUs — 3ajad
M0 YTPaBICHUIO IEOUTOPCKOW 3aT0DKEHHO-
CTBIO MOXHO OIPCACIIUTD KaK:

— MIOJly4eHHe TIOJHOW M BCeoObeMITIoLIeH
MHQOpPMAIMK 10 TOTAlICHUI0 (UHAHCOBBIX
00s13aTeNbCTB nepes JeOUTOpamu;

— YIOPSIIOYEHNE W TUIAHOBOCTH B padoTe
MPEINpPUATHS TI0 TPOCPOUYECHHOW edbuTop-
CKOM 3aJI0JKEHHOCTH;

— nojiyueHue nHpopmaruu 00 yBeTUUCHUU
3arpar u3-3a pocTa AeOMTOPCKOM 3a10IKEHHO-
CTH U [IEpUoJia BpeMEHH ee 000padnBacMOCTH;

— MIPOBEICHNE MOHUTOPHHTA P PEKTUBHO-
CTH KOMMEpPYECKOTO KpeJIUTOBaHUS TOKyTaTe-
JIeH U X TJIaTeKeCIOCOOHOCTH;

— pacnpeneneHue 00s3aHHOCTEH, C OHON
CTOPOHBI, MO MPHUHSATHIO PEIICHUH O BO3MOXK-
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HOCTH KPEIUTOBAHUS HAa OCHOBE MOHUTOPHH-
ra JIeOUTOPCKOM 3aJI0JDKCHHOCTH U, C JIPYTroit
CTOPOHBI, COOp JIEHET 110 MOTAIICHUIO ITOH 3a-
JIOTDKEHHOCTH — 32 Pa3HBIMH ITOJIPa3/IeIeHUs-
MU TPEAIPUATHS.

IHocTpoenne cucreMsbl yueTa i KOHTPOJISI
JAe0UTOPCKOI 3210/ 15KEHHOCTH

Jis apdexTuBHOTO MEHEKMEHTa Je0u-
TOPCKOW 33JI0JDKEHHOCTBIO HEOOXOJUMO W3-
YYUTH ¥ POAHATH3UPOBATH!

— uH}OpMAIIHIO O MPOCPOUCHHBIX HA Ce-
TONHSIIHWK JIEHh CYETaX, BBHICTABICHHBIX pa-
Hee neouTopamu;

— CPOKH IIIaTeXeU MO KaXKJOMYy BBICTAB-
JICHHOMY CUETY;

— CyMMYy COMHUTEJIEHOW W Oe3HaJIe)KHOMI
JNeOUTOPCKON  3a/I0JKEHHOCTH, yCTAaHOBJICH-
HOW MO KPUTEPHSIM OIICHKH, ONpEIeICHHBIMI
CaMUM TPEANPHUITUEM;

— CpeIHHE pa3Mephbl U CPOKHU HEOTUTAYCH-
HBIX KPEUTOB.

Omnpenenenne KPUTHYECKOIO
CPOKA OILIATHI

Kpurnueckoii cpok oruiaTbl — BpeMsl BHE-
CCHMA IJIATEeXXa IO MPEJOCTABICHHOMY KOM-
MEpUYECKOMY KpPEIHTY, IO03KE KOTOPOTo Ha-
CTyIaeT ero npocpouka. /g ocymiecTBieHus
KOHTPOJISI 32 KPUTMYECKHM CpPOKOM OIIJIaThl
HeoOXoauMo OpaTh BO BHUMAaHHE BpeMs IIO-
SIBJICHUSI 1EOMTOPCKOM 3a/10JPKEHHOCTH U TIPO-
JOJKUTEIBHOCTD OTCPOUKH.

Jeburopckasi 3aq0HKEHHOCTh BO3HHKA-
€T B MOMEHT Iepexojia MnpaBa COOCTBEHHOCTH
Ha TOBap OT MPOoJaBlia K MOKYMAaTeN0 COITIaCHO
JIOTOBOPY. DTO MOYKET MPOU30UTH U B MOMEHT
OTIPY3KH HPOAYKLHH CO CKJIaJa MpOAaBLaA,
1 B MOMEHT IIOCTYIJICHUS. Ha CKJIaJ IIOKyIlaTe-
JId, U B MOMCHT ITOANMNCaHus J0roBopa.

[Ipu 3akiroueHUH JOTOBOPOB Ha IOCTaB-
Ky NPOAYKIMHM C pPacCpOUYKOM IuIaTeka KpH-
THYECKUM CPOKOM OIIaThl, B OOJBIIMHCTBE
CllyyaeB, SIBJSIETCS BPEMEHHON IPOMEXYTOK,
COCTOSIIIMH W3 JaThl BO3HUKHOBEHHUs JeOu-
TOPCKOM 3aJI0JDKEHHOCTH C TPUOABICHHBIMHU
K Heu JHSAMU, YCTAaHOBJICHHBIMH B JOT'OBOPC.
B nensix onTtUMHM3anuM yCTaHOBKH KpHUTHYE-
CKOTO CpOKa Iuiarexa OOBIYHO BBIACISIOTCS
TUIWYHbIE JUIsI KOMIIAHMM YCJIOBHS IIpEo-
CTaBJICHUSI OTCPOYKH IUIAaTEKa C BO3MOXKHO-
CTBIO UX y4eTa MPH yIPaBICHUU JeOUTOPCKOM
3aJ10JKEHHOCTHIO [3].

PaccmarpuBas BO3MOXHOCTB 3aKITIOUEHHS
JIOTOBOPOB C HETUIIMYHBIMH CIIOCO0aMU M ycC-
JIOBUSIMM OIUIaThl, HAJIO YYMTBHIBaTb TOT MO-
MEHT, YTO UCIOJIb30BaHUE IIPU 3TOM THUIIOBBIX
yCHOBI/Iﬁ NMPUBEACT K UCKAXKCHUIO OTYETHOCTU
I10 MOTAIIEHUIO 1€0UTOPCKOM 3aI0JKEHHOCTH.
[TosTomy nns ompeneneHuss KPUTHYECKOTO
CpOKa OIuIaThl HEOOXOAMMO BCIO CyMMY BBI-

CTaBJIEHHOTO CueTa pa3AeiuTh COCTaBHbIE Ya-
CTH, TI0 KOTOPBIM IPEACTABISAETCS BO3MOKHBIM
MO0 OTACNHFHOCTH OIPENEIUTh KPUTHYESCKUI
CPOK OTIIIATHI.

BaxxneiimmM crmocoGoM OCyIIeCTBICHUS
KOHTPOJIST JCOUTOPCKON 3a0JIKEHHOCTH SIB-
JeTCsl COCTaBJIEHHE peecTpa CTapeHus Je-
outopckoii 3amommkeHHoctd [4]. B peectpe
B TaONIMYHOM BHJIE BCE€ HEOIUTaY€HHBIC CUeTa
CTPYNIIMPOBAHBl TI0 TEPHOAaM TPOCPOUKH,
B TIOPS/IKE, YCTAHOBJICHHOM ITOJUTHKOM IpeI-
NPUATHS TI0 PabOTe MO KPEJUTOBAHUIO KOHTP-
areHToB. Hampumep, aecsaTugHeBHas Mpo-
CpouYKa IUIaTeXa, MO MHEHHUIO0 PYKOBOJCTBA
MIPENPUSATHS, MOXKET UMETh MECTO U He OBITh
KPUTHYHOM, B TO K€ BpeMsl ABaIIaTHIHEBHA
MPOCpPOYKa HEAOMyCTUMA M BJIEYET 3a co0oit
cyneOnble pazouparenscTBa. [1o aToMy mpuH-
UMy U TPYOIUPYIOTCS MPOCPOUKH ILIATEHKEH
B peectpe. [Ipu 3TOM AOmycTHMO IpOBENEHUE
COTIOCTABJICHUSI CPEAHETO BPEMEHH TPOCpPOU-
KM TI0 IeOUTOPY M B LIEJIOM TI0 TPEATIPUATHIO
C COOTBETCTBEHHBIM HPEABIAYIIMM IEPHUOIOM.
Ucknouenne npu3HaHHOW Ha HACTOSIIIUN MO-
MEHT Oe3HaJeKHON 3aJ0JKEHHOCTH M3 Cpell-
HEB3BELLIEHHOT'O BPEMEHH ITPOCPOUKH IIaTexa
MO3BOJIUT 3HAYWTEIIEHO TOBBICUTH TOYHOCTH
corocTtaBienus. Eciu aToro He caenars, T BCs
HAKOIUICHHAsl M HE CIUCAHHASA MPEIIpPUITHEM
Oe3Hajie’KHasT 3a70JDKEHHOCTh 3a MPOILIBIC
MEPUOJIbI HE MO3BOJIUT MPOBECTH KOPPEKTHOE
cpaBHeHUe. Pe3ynbrar cpaBHEHHs CpeHEB3BE-
IIIEHHOTO BpPEMEHH MPOCPOYKH U KPETUTOBA-
HUS TEKYIIETO W TPOIIEAINIEr0 MEePHOI0B Ha-
IJISITHO TTOKaKeT 3 (HEKTHBHOCTH IPOBOIUMOM
NpEANpUATHEM pabOThl MO0 KOMMEPYECKOMY
KpenuToBanuto. [Ipu aToM yMmeHblIeHHE cpel-
HEB3BELLIEHHOT'O BPEMEHU IPOCPOUKH B HACTO-
AIee BpeMs 10 CPaBHEHHIO C TIPOILIBIM TIe-
PHOAOM TTOKaXXET MOJOKHUTEIBHYIO JHHAMUKY
B 3G deKTUBHOCTH PaboThl ipeanpusTus. [Ipu
YBEJMUEHUH 3TOTO BpPEMEHM JWHAMUKa Oy-
JIeT OTpULATEIbHOM.

Tema 1151 00cyKaeHUS — « YIIpaBJIeHUE Je-
OMTOPCKOW 3a/I0JDKEHHOCTBIO TPAHCIIOPTHBIX
KOMITaHW» — BBIOpaHa He ciydaiiHo. IIpo-
OneMa B3bICKaHUs JIEOUTOPCKOU 3a/10JKEHHO-
ctu B neiom st OAO «PX]I» u ero ¢uima-
J1a, TOCITYKUBILETO OOBEKTOM HCCIICHIOBAHUS,
«TpaHcoHEpro», CTOUT OYEHb OCTPO, Kak
u it 10001 ceTeBoit opranm3aryn. CeroaHs
cuTyanus ¢ TapudaMu Ha YCIIyTH 10 TIepeaade
3JIEKTPOIHEPTUH, C €€ TOTePSAMHU U 3aKyITKaMHu
JOCTaToyHo JabuinbHa. OOIUMH  yCHITHIMHU
pabotHukoB «TpaHCIHEPro» 3a LIECTh Mecs-
LIEB ATOTO rojia OT Nepeaady NIEKTPOIHEPTUU
CTOpOHHUM TmoTpedutenmsamM 1o cetsim OAO
«PX» nony4deHbl BecbMa XOpOIIIHUE pe3yibTa-
Th1. OTHAKO, PYKOBOACTBO « TpaHCcIHEPTrO» BHI-
pakaeT TpeBOry B MOCIEAHHUN KBapTaj roja,
TaK Kak MOJOKUTEIbHbBIC Pe3yIbTaThl He00X0-
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JUMO yAep KaTh, U JJaXKe YAy4IIUTh 0 HTOraM
paboTsI 3a To.

OnHuM M3 cnoco0OB pPEHICHUs] PYKOBOA-
cTBO «TpaHCOIHEPTOY» CUMTAET CBOEBPEMEHHOE
B3BICKaHUE JEOMTOPCKON 3aJ0JKEHHOCTH —
Bompoc, KoTopeiid KocHyncs OAO  «PXKJI»
Kak cereBoil KommaHuM. OJHAKO, OMHPAsCh
Ha ONBIT MPEABIAYIIUX JIET, CTAaHOBUTCS BCE
po0OJieMHee B3bICKATh JCHBTU C JOIDKHUKOB —
CUTYyAIHsI MEHSETCSI, TPEANPHUSITHS OAHKPOTST-
csl, a JIOATH OCTAIOTCA.

OAO «PX]I» B cBOEI IIPaKTHKE TOCTATOY-
HO IIUPOKO PadOTAET IO periaMeHTalluH pacye-
TOB MEX/y MOKyHaTeJIIMU U 3aKazuuKamH [5].

C umenpl0  yperyiumpoBaHUSl —PacueToOB
MEX/Iy TIOKyNaTelsIMH W 3aKa3dukaMHu pas-
paborana meromuka Ne 356p, yTBepKIeHHas
Pacnopsixennem OAO «PXK]I» ot 21.02.2009,
peKoMeHayIoIas  IpPOBEIEHUE  IKCIpecc-
OLICHKM OOHHUTETa MOKYIaTeJIeld M 3aKa3dHKOB
Ha 3Tare paccMOTpeHus oepThI JoroBopa [6].

ITonp30BaHME JAHHOW METOJUKH MOApa3-
YMEBaeTCs He TOJBKO CTPYKTYPHBIMH TIOAPA3-
nenenusmMu OAO «PXK/[», HO ¥ IIMPOKUM Kpy-
TOM CTOPOHHHX MOJIb30BaTeNei [7].

OcoOeHHOCTH  PacueToB B METOAM-
KE€ pasHATCA WCXOJS W3 TPAKTOBKH YCJIO-
BUI JJOTOBOPOB.

Bakueiimeit 11e1pi0 pOQUIAKTUKH BO3-
HUKHOBEHHsSI JICOUTOPCKOH  3a/I0J’KEHHOCTH
SIBIISIETCSl TIEPCOHANM3AIUs CUCTEMbI pacye-
TOB B 3aBUCHUMOCTH OT BMJa Jorosopa. Ha-
JUYMe B YCIOBHUSAX JIOTOBOpa (hOPMYITHPOBKH
00 YCJIOBHSAX TIpeNoIJiaThl U BHECEHHs aBaH-
COB, SIBJIIETCS] OCHOBOIOJIATAIOITIM MOMEHTOM
MPeJOTBpAIlCHHS BO3HUKHOBEHHS JICOUTOP-
CKOM 3a/I0JI5KEHHOCTH.

B To e Bpems, HEUHCTOIJIOTHOCTh Hap-
THEpa HE MOXXET OBITh HUBEIMPOBAHA TOJIHKO
paboroii o mpemoruiare. He KaKaplid KIIMEHT
TOTOB paboTaTh Ha JKECTKO YCTAaHABIMBAEMBIX
ycnoBusx mnocraBmuka. Kpome Ttoro, eciu
Ipejoriara B YCJIOBUSIX OTJAEIBHOTO JIOTO-
BOpa M BBICTYIIAET TapaHTOM HKOHOMHYECKOM
CTaOMIILHOCTH, HO HE BCETNa CBUJICTEILCTBY-
€T O TOPAJOYHOCTH TIOKYTIaTeNsT U BO3MOXK-
HOH IIPOAOKUTEIBHOCTH B3aUMOOTHOILICHUH.
[To atum mpuymHaM, ympaBisis JeOUTOPCKOM
3aJI0JIKEHHOCThI0, COBMECTHO C aBaHCOM He-
00XOIMMO MPEAYCMOTPETh HHbBIE BapHaH-
THI TTOJICTPAXOBKHU.

B kauecTBe mpumepa MOKHO PEKOMEHIO-
BaTh OMNEPATHBHBIA MOHUTOPHHT (dKCIpecc-
aHanm3) (UHAHCOBOW COCTOATEILHOCTH Map-
THEPOB, MPOBOJUMBII Ha IPEIBAPUTEIILHON
CTaJiMM JIOTOBOPHBIX OTHOLIEHWH. IDTO TMoO-
3BOJIUT TPUHTH K 0€301HO0YHOMY BBIBO-
Iy O COBMECTHOW NeSATeNbHOCTH WM OTKa3e
OT TIPOJIOJKEHUS] B3aMMOOTHOIICHHH, a TaK-
KE JETAIN3UPOBaTh (AaKTOPHI, MOBIHUIBIIUE
Ha KOHEUHYIO OLIEHKY MPUHATOTO PELICHMS.

Konebanust pocta win yMEHbIIEHHS CyMM
JIeOUTOPCKON 3a/10JDKEHHOCTH OKa3bIBAIOT OT-
pUIaTeTbHOE BIMSHUE HA CPEIHUIA pa3mep Jie-
OMTOPCKOI 33I0JDKEHHOCTH U CO3/Ial0T OTIpe-
JICJIEHHBIE CIIOKHOCTH TI0 €€ YIIPaBICHHIO.

Peskoe cHmxeHune pazmepa AeOUTOPCKOI
3a/I0JDKEHHOCTH, TIPOUCIIEIIee B pe3yib-
Tare OIUIaThl KOHTpareHTaMU-JOJKHUKAMU
3a paHee MOJIYYCHHYIO IMPOIYKIIUIO, MOXKET
TOBOPHUTH O TOM, YTO TOKYIATeNlb TEPseT 3a-
WHTEPECOBAHHOCTH B IAJIbHEUIIIEM COTPYIHH-
YeCTBE, U MPOU3BOAUTENb HE MOXKET CTUMY-
JIUPOBATH 3TO COTPYAHUUECTBO, 1a’Ke BBOJIOM
KpeIUTHBIX Tocnabnenuil. B To ke Bpems,
MIPOU3BOUTENH B TIOCIEIHIOI OdYepenb 3a-
WHTEPECOBAH B YBEIIMYEHUH JI€ONTOPCKOM 3a-
JIOJDKEHHOCTH HM3-32 BBIBOJIAa MaTe€pPHATBHBIX
CpEJICTB W3 IOBCEJHEBHOW IJIAHOBOWM Jes-
TEJIBLHOCTH U MOUCKA JOTOJIHUTENbHBIX MaTe-
pHATBHBIX PECYPCOB Ha €€ 3aMElIeHHE, TyCTh
JlaXKe ¥ BpEeMEHHOE.

Jleburopckasi 3a/I0JDKEHHOCTh  TpelyeT
K ce0e MOCTOSTHHOE BHUMaHNe, HAYMHAS C MO-
MEHTa Havaja O(pOpPMIICHHUS JIOTOBOPHBIX OT-
HOUICHUH U 10 OKOHYaHUS JOTOBOPHBIX 00s13a-
TEJIbCTB, BKIIIOUasi B ceOsl:

— TIOCTOSIHHBI MOHHUTOPHUHT Pa3MepoB Jie-
OMTOPCKOM W KPETUTOPCKOH 3a70KEHHOCTH,
WX COOTHOIIICHHE, o0paias BHUMaHue Ha (-
HAHCOBYIO CTa0MJIBHOCTh MPEANPUATHS TPHU
PE3KOM YBEIMYEHNH 3a0/KEHHOCTEH;

— ONIEpPAaTUBHOE IPENOTBPAILEHUE «OIMac-
HBIX» BHJIOB JCOMTOPCKOHN 3a70JDKEHHOCTH,
TaKMX KakK: HEOoIIaTra y)Ke OTIPYKEHHOH Ipo-
JYKITAH, TIOCTABIINKH U TOKYTIaTeNhb 10 Mpe-
TEH3USAM, 33JI0JDKEHHOCTh MO0 YCTPaHEHHIO
MarepuanbHOro ymepba M MO CTaThe «Ipo-
qre 1eOUTOph»;

— IUIAaHUPOBaHWE BO3Bpara  JIEHEXKHBIX
CPEICTB OT AEOUTOPOB C yueToM Kod(pduimeH-
TOB MHKACCAaIlNH;

— peanbHYIO OIIEHKY YK€ MMEIOIIeHcs Je-
OUTOPCKOI 33I0JKEHHOCTH [8].

3a4acTyro CKJIaJbIBae€TCA TaKOE IOJI0XKe-
HUE, YTO TIPOU3BOJIUTENh HE B COCTOSHUH CaM
TIOBIUSATh HA KOHTpAreHTa W MOHYIUTH €ro
BEPHYTh [I€OMTOPCKYIO 3aJ0JDKCHHOCTh WIIU
XOTs1 Obl MUHHMHU3UPOBATH BO3MOXKHBIC TTOTE-
pu. Torma craHOBUTCSA aKTyalbHOW CHCTEMA
J0CyneOHOTO B3BICKaHUS 3a/10JDKEHHOCTH, 3a-
IIUTa BO3MOXXHBIX TOTEph ITyTEM IpHBIICUe-
HUSl CTPAaxXOBBIX KOMIAHHUH, WIH (PaKTOPHHTO-
BbIE OTIEpAITHH.

B Hacrositiee Bpemst (PMHAHCOBBIH KPHU3HC
u3 00JNacTH TEOPETUYECKHX BBIMBICIOB MpU-
1IeJl Ha peajbHbI PBIHOK M OKa3all BIMSHUE
MPAKTHYECKH Ha BCEX €T0 YYaCTHUKOB.

IIpn KOpeHHOM W3MEHEHHHU CYIIECTBYIO-
IIETO TIOJIOKEHHS JIeN OTCYTCTBYET MOHHMA-
HUE JJIbHEHIIEH NePCIEKTUBBI, OTCYTCTBYOT
HOBBIE TPaBMJIa B3aMMOOTHOILIEHHH.
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OunancupoBanue W pedrHAHCHPOBAHKE
JOJTOB MPEANPHUITAH 32 CYET KPEIUTHBIX
CPEZCTB 70 HACTYyMJICHUS (PMHAHCOBOTO KpU3H-
ca ObIIO OOBIZICHHON W IIMPOKO pacrpocTpa-
HEHHON TPAaKTHKOH. DTO CHITpajo HEMalyro
POJIb B YBEIUYCHUHU JICOUTOPCKON 3aJI0JIKCH-
HOCTH IIPHU OTCYTCTBUU JIOCTYMA K KarnuTalam
B yCIIOBHSX Kpu3zuca [9].

Co3naBiieecst MOJIOKEHUE AET OCIIOXKHSA-
eTcs emie U TeM (PaKTOpOM, YTO BO3BpaIleHHE
JIOJITOB TIPEAIIPUATHSIMHU BO3MOKHO TOJBKO HC-
XOJISl U3 COOCTBEHHBIX CHII M CPEJICTB, HO yiKe
[0 HOBBIM YCIJIOBHSIM NPU YXYAIIEHUH COCTO-
SIBIICHCS] ppIHOYHON KOHBIOHKTYPHI.

st Bo3Bpara KpeOuTOB M IMOAJICPKAHUS
Om3Heca «Ha IJIaBy» MPEANPHUITHS BBIHYX]Ie-
HBI U3BICKUBATh HOBBIE WCTOYHHUKH (PUHAHCH-
POBaHUsI 4epe3 ONTUMH3AINI0 paboTh C MEHEE
JIUKBUIHBIMU aKTUBAMH.

[Ipu »>TomM BO3BparT AeOMTOPCKOW 3a-
JOJDKEHHOCTH WIPaeT HEMAJIOBAXHYIO POJIb
B JIMKBUIHBIX 00OPOTHBIX akTuBax. OT addek-
TUBHOCTH yTIPaBICHUSA ACOMTOPCKOM 3a10I-
JKEHHOCTBIO B YCJIOBHSIX (DMHAHCOBOTO KPU3H-
ca B HEMAJOH CTeNeHH 3aBUCHUT (pUHAHCOBAs
CTaOMIIBHOCTD MPEIIPHUSITHS.

B 1o e Bpewms, Tonbko pabora ¢ aedu-
TOPCKOW 3aJI0JDKEHHOCTBIO HE SIBIICTCS BCe-
O0OBEMITIONINM YCJIOBHEM BBIBOJIa KOMITAHUH
U3 KpH3HCa JIMKBUIHOCTH TIpH (PUHAHCOBOM
Kkpusuce. HeoOXomuMbl BHECEHUsT U3MEHEHUH
BO Bcex cepax MUIaHUPOBAHUS U AEATEIBHO-
CTH MPENPHUSITHS: MAPKETHHIC U (PUHAHCHPO-
BaHWH, YIIPABICHUH U TIPOU3BOICTBE, MTPOAYK-
Tax u ycayrax u T.74. [10].

BriBoanl

Takum 00pa3om, MOCIIEN0BATEILHOCTD Pe-
LICHUS 3a/lad 10 YIpaBICHHUIO ACOUTOPCKOM
3aJJOJDKEHHOCTBIO MOXKHO OTIPEJEITUTD KakK:

— MOJTy4eHHE TOJIHOW M BCEOObEMITIOLIEH
vH(pOpMAIMA TI0 TIOTAIIEHUI0 (HUHAHCOBBIX
00s13aTeTTLCTB TIepeT JCONTOPaAMH;

— YHOpSIJIOYEHUE U TUIAHOBOCTh B padoTe
NPEANPHUATHS. TI0 TMPOCPOUCHHON JeOUTOp-
CKOMH 3aJI0JDKCHHOCTH;

— TIoy4eHre uHpopManuu 00 yBeITMICHUN
3aTpar u3-3a pocTa AeOUTOPCKOM 3a101KEHHO-
CTH ¥ TIEpUOJIa BPEMEHH ee 000paYnBaeMOCTH;

— IPOBEJICHUE MOHUTOPUHTA dPPEKTUBHO-
CTH KOMMEPYECKOTO KpeINTOBaHHUS MOKyIaTe-
JIeH ¥ UX MJ1aTeKEeCIOCOOHOCTH;

— pacnpeneneHue 00s3aHHOCTEH, C OAHOM
CTOPOHBI, MO MPUHSATHIO PEIICHUNA O BO3MOXK-

HOCTH KPEJIMTOBAHUSI HA OCHOBE MOHUTOPUHTA
JIeOUTOPCKOM 3aJI0JIKEHHOCTH U, C IPYTOH CTO-
POHBI, TI0O COOPY JICHEr MO IMOTAIICHUI0 ITOH
3aJIOJDKCHHOCTH 32 Pa3HBIMU MOJPa3/ICIICHNUS-
MU TPEATPUSITHSL.

B urore, 0603Ha4ueHHBIC B pa0d0OTE KOHIICTI-
UM MOTYT CIOCOOCTBOBaTb MUHUMU3AIUU
yOBITKOB, OOYCJIOBJICHHBIX CITUCAHUEM Oe3Ha-
JIeKHOH KO B3BICKAaHHMIO J1€OUTOPCKOW 3310
JKCHHOCTH, TOBBICUTH PE3YJIbTaTHBHOCTh pac-
YETOB C 3aKa3YHUKaAMU.
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KPAYI®AHJAUHI' KAK HTHCTPYMEHT ®UHAHCUPOBAHUA
CTAPTAII-ITPOEKTOB B CTPOUTEJIBCTBE

Oxkouenosa I.10., Konecunuenko M.E., Aragonosa M.C.
Boponesicckuii eocydapcmeennwviti mexnuueckuil yHueepcumem, Bopoueowc, e-mail: priem@yvgasu.vrn.ru

Jlnst cTabMIbHOTO (PyHKIMOHUPOBAHHS JIFO00H PEIHOYHON SKOHOMUKH HEOOXOIMMO JIOCTaTOYHOE KOIHIECTBO
CTapTaNoOB MM HAYHHAIOIINX IPOCKTOB. B yCIOBUSX pHIHOYHOM KOHKYpPEHIIUH CaMble HEHAIC)KHBIE IIPOCKTHI HE pe-
AJIM3YIOTCS, OJIHAKO, TE, YTO OCTAHYThCS, OyIyT CTPEMHTEIIBHO pa3BUBaThCs. B paboTe aBTOp yneinseT BHUMaHHE
TaKOMy SKOHOMHYECKOMY (peHOMEHY Kak KpayA(haHIUHT. B craThe paccMaTpHUBAIOTCS CTapTalbl Kak TBOPYECKAs
(dopma pa3BuUTUS IPOU3BOACTBA, I HPOIBIKEHHUS NEPEIOBBIX HCH U MHHOBAIUH, KaK OCHOBA JHAICKTHIECKOIO
Pa3BUTHS OOIIECTBA B LIEJIOM, @ TAKXKE KK OJIMH U3 CIIOCOOOB CTUMYJIMPOBAHUS Pa3BUTHS SKOHOMHKH. Oco00e BHH-
MaHHe YIeIsIeTCs CTapTanaM B chepe CTPOUTEILHOTO IIPOU3BOICTBA, KOTOPhIe UMEIOT CBOIO creruduky. [Tonsrue
CTapTaloB B COBPEMEHHON HHTEPIPETALMHU JACTCS C yIeTOM YCIOBUH HX 9BOIIOLHUU OT 3apOXKICHHUs OU3HEC-UIen
JI0 CTaJMH Pealu3allii B KOHTEKCTE alanTUBHBIX (popM (HHAaHCHpoBaHMS. B kadecTBe Takoil (opmbl mpeuiara-
eTcsl MeXaHH3M KpayA(aHJuHra Kak OAUH U3 BHJOB (PMHAHCOBOH IUIaT(OPMBI UL pealn3aliy CTapTal-IIPoeKTa.
Taxoke paccMaTpHuBaeTCsl BAPUAHT CO3/IAHHS COOCTBEHHON KPHIITOBAIIOTH! C Pa3pabOTaHHBIM JOTOTHIIOM. JlaHHEIE
HCCIIe/I0BaHMS MOKHO TIPUMEHNTH K HHHOBAIIMOHHBIM ITPOEKTaM B 00J1aCTH CTPOUTENILHOTO IPOU3BOJICTBA. AHAIH-
3UPYIOTCSI BOSMOXHOCTD YCIEIIHOH peaan3aniy CTPOUTEIBHBIX IPOSKTOB B YCIOBHSIX COBPEMEHHOI YKOHOMHKH.

KioueBbie cji0Ba: crapran, Kpayldananur, HHHOBALMH, OM3Hec-nj1esi, KPHIITOBAIIOTA, TOKEHbI, CTPOUTE/IbHbIE
CTApTAN-NPOEKTHI

CROWDFUNDING AS A TOOL FOR FINANCING STARTUP
PROJECTS IN CONSTRUCTION

Okolelova E.Yu., Kolesnichenko M.E., Agafonova M.S.
Voronezh state technical University, Voronezh, e-mail: priem@vgasu.vrn.ru

For the stable functioning of any market economy, a sufficient number of start-ups or start-up projects is
necessary. In the conditions of market competition, the most unreliable projects are not being implemented, however,
those that remain will develop rapidly. In the work, the author pays attention to such an economic phenomenon as
crowdfunding. The article considers startups as a creative form of production development, for promoting advanced
ideas and innovations, as the basis of the dialectical development of society as a whole, and also as one of the ways
to stimulate the development of the economy. Particular attention is paid to startups in the construction industry,
which have their own specifics. The concept of startups in the modern interpretation is given taking into account
the conditions of their evolution from the inception of a business idea to the implementation stage in the context of
adaptive forms of financing. As such a form, a crowdfunding mechanism is proposed as a type of financial platform
for the implementation of a startup project. Also considered is the option of creating your own cryptocurrency with
a developed logo. These studies can be applied to innovative projects in the field of construction production. The
possibility of successful implementation of construction projects in the modern economy is analyzed.

Keywords: startup, crowdfunding, innovation, business idea, cryptocurrency, tokens, construction startup projects

[lonsTHe «cTapram» HPOYHO BOLIJIO  JIAIOTCS IVIABHBIM CHEPIKHUBAIOIINM (DAKTOPOM

HE TOJIbKO B cpepy TEXHUUECKUX M3BICKaHMUS,
HO ¥ B DKOHOMHKE 3Ta KaTeropus MpPOEKTOB
MIPOYHO 3aHs1a cBoe MecTo. CuuTaercs, 4To
BIIEPBbIC TEPMUH ObLT ynioTpeOiieH B 1973 roxy.
B nepeBoze ¢ aHIIMIICKOTO OH 03HAYaEeT «CTap-
TYIOLIMI», YTO BIIOJHE COOTBETCTBYET M €rO
HBIHEIIIHEW TPAKTOBKE.

PaccmoTpuM coBpeMeHHBIE OTpeeTeHHs
Ha MPEAMET UX COOTBETCTBUS (aKTHYECKOMY
cogepxanuto. Ilpexnae Bcero, cienyer orMme-
TUTh, YTO CTapTal — ATO HE NMPOCTO HOBU3HA,
a I0JIHAsk MTHHOBALMOHHOCTh, IOPO KpeaTus-
HOCTb OM3HEC-UJEH, IOJIOKEHHOH B OCHOBY
CO3JIaHUs MPOEKTa. ITO HOBILIECTBO, UAES CO3-
JIaHUsI KOTOPOTO POAMIIACH BIIEPBBIE, KOTOpast
HUTJIE U HUKEM HE MCII0JIb30Balach, KOTOPOE
He UMeeT anpoOanuoHHoi uctopuu. Ilpakru-
YECKH, 3TO TOJBKO HOBAasl MJEs, KOTOpash XKIET
CBOETro0 BOILIOLIEeHHUs. I, Kak BCskoe HOBOE Ha-
YHHAHKE, OHO HEeCeT B ceOe HeOTPeIeIEHHOCTh
U, clefoBaTeIbHO, pUCKU. VIMEHHO pHUCKH 5B-

pPa3BUTHS BCETO HOBOTO, BCEX HOy-xay [1].
Leasb uccaenoBanmsi: paccCMOTPETh Kpa-

yadaHAUHT KaK HFHCTPYMEHT (PMHAHCUPOBAHUS

CTapTan-MpOeKTOB B CTPOUTEIIBCTBE.

MaTepI/Ia.leI U METOAbI UCCJICAOBAHUA

PaGora BBITIOTHEHA C MCTIOIB30BAHUEM MeE-
TOJIOB TEOPETHUYECKOTO aHAJIN3a U CHHTE3a, a0-
CTParupOBaHMsI, MOJECIMPOBAHUS H JIP.

Pesyabrarsl ucciienoBaHus
U UX 00CyKIeHne

besycnoBHo, s WMHUIMAINHN, Pa3BUTHI
U TIPOABIKEHUS JHOOOTO MpOEKTa TpedyroT-
Csl CpPEACTBa, KOTOPBIE MOPOH (POpMaIU3yIOT-
Csl B JIOCTaTOYHO CYIIECTBEHHBIE TSI MHOTHUX
WHBECTOPOB CyMMBI. VIMEHHO pHCKH OcCTa-
HABIMBAIOT  MPOU3BOAMTEICH  TIPUMEHSTH
T€ WIM WHbIE HOBIIECTBA, HEONPEIEICHHOCTh
Y BO3MOXKHAsI BAPUATUBHOCTH MHOTHX Xapak-
TEPUCTUK MpPHU TOCICAYIOIIEH SKCILTyaTaluu

EUROPEAN JOURNAL OF NATURAL HISTORY Ne 2, 2020



JKOHOMUYECKNe HayKu

WHHOBAIIMOHHOTO OOBEKTA CIIY)KUT TJIABHBIM
CACPKHUBAOIUM (DAKTOPOM TPUHSATUS U TIO-
CJIETYIOIIETO Pa3BUTHS MHOTUX WHHOBAIOH-
HBIX TIPOEKTOB.

T'oBopst 0 peamouTeHNAX HHBECTOPOB U UX
MIPUOPHUTETaX B BHIOOPE MHBECTUIIMOHHBIX Ha-
MPaBICHUI, CTAHOBUTCS OYECBUIHBIM, YTO HX
HUHTEPECHI SIBHO HAa CTOPOHE MEHEE PHUCKOBAH-
HBIX TPOeKTOB. (OCOOEHHO 3TO XapaKTepHO
JUISE CTPOUTENBHONW OTpAaCii, KOTOpas B CHITY
CBOEH crIen(UKH SBISETCS JOCTATOYHO HHEPT-
HOH B OTHOIIICHUY UCTIOIB30BAHUS 3aCTPOMIIIU-
KaMH HOBBIX MaT€pUAJIOB U TEXHOJIOTUH B CBO-
el MpOU3BOACTBEHHOM JAESITEIBLHOCTH [2].

Hecmotps Ha TO, 9TO CyIIECTBYeT OTpOM-
HOE€ MHOXXECTBO HMHHOBAIIMOHHBIX Pa3paboTok
B CTPOWTENBCTBE, BKIIIOYAs HAHOTEXHOIOTHUH
U HaHOMaTEePHAJIbI, KOTOPhIE MOTYT HE MPOCTO
BBIBECTH CTPOUTENBHYIO OTpacib Ha MPHUHIIU-
[UAJILHO HOBBIN YPOBEHB, HO U SIBUTHCS 3TAIIOM
3apOXK/ICHHSI HOBOTO HAITPABIICHHS B CTPOUTEIb-
CTBE. DTO HOBOE HAIIPaBJIEHHUE, MIPEXKIIE BCETO,
JOJDKHO 00eCIeunBaTh SKOHOMHIO DHEPrope-
CYPCOB U 9KOJIOTHYHOCTh IPUMEHSIEMBIX B CTPO-
UTENBCTBE MATEPUAJIOB U TEXHONOTUH [3].

PaccmoTpuMm  aBHBIE  COCTaBIISIIOIIME
ycrexa CTPOUTENBHOTO CTapTarna. YCIeNHOCTh
cTapTarna, 1o MHEHHIO MHOTHX CIIeIIHAJIFCTOB,
o0OecreuynBaeTcsl  BBITIOJHEHHEM OCHOBHBIX
IISTH [IPaBUII: peHTa0CIBHOCTh UJICH CTAPTAlIa,
MpaBUjIbHASL OIICHKA PHCKOB, YHUKAJIbHOCTH
OM3HEC-MOJICIH, YMEHUE YYUTHCS Y TIOTPEeOu-
TeJel, MOMOIIb WHBECTOPA JJIs YCIEUTHOTO
craprana [4]. OTo paBHbIE IIECTEPEHKHU OHO-
TO eIMHOTO MEXaHU3Ma.

Bce BrImenepeyncieHHple MyHKTH TPe-
YCMaTPUBAIOT BCE HAIMPABICHUS MOCTYIATEIb-
HOTO JIBWDKEHHS CcTaprana OT OH3HEeC-HJeH
JI0 KOHEYHOH IeH, JOCTHKEHNE KOTOpoi Oy-
€T BO3MOXKHO TONBKO TPW peajH3alfid ITI0-
CJIEZTHETO MyHKTa: TTIOMOIIN HMHBECTOPA.

Kax Oputo cxazano paHee, CTPOUTEIIbHAS
0Tpaciab BEChMa MHEPTHA HE TOJBKO B YaCTH
JUIUTEIbHOCTH  IIPOU3BOJCTBEHHOTO  LIMKIIA,
HO B 4YacTH MEHTAIIUTETa IPOW3BOJUTEIECH,
KOTOpbIE BEChbMa HEOXOTHO MPHHUMAIOT HOBO-
BBEJICHUS BCIIEACTBHE OTCYTCTBHS WX arpo-
Oamu Ha pBIHKE, CTATUCTUYCCKUX JTAHHBIX
00 W3MEHEHHMH DKCILTyaTal[MOHHBIX XapakKTe-
PHUCTHK MPOAYKIMHU MPH JUIUTEIBHBIX CPOKax
WCTIONIb30BAHUS, BO3MOXKHOUM JEBUAIMH TIPH-
3HAKOB ¥ XapaKTEPUCTUK KOHCTPYKLMH, Ma-
TEPHUAaJIOB M TEXHOJOTHH MPH UCIIOIB30BAaHUHI
B MacIITaOHOM MPOU3BOACTBE [5].

Hexxenanue nHBECTOPOB BKJIAABIBAThH 3HA-
YUTENbHBIC CPEJICTBA B MHHOBAIMOHHBIC MPO-
€KTBI, CBSI3aHHBIE C BBICOKUM PHCKOM, 3aCTaB-
JSeT MHHUIMATOPOB W aBTOPOB OW3HEC-HIeH
M3BICKUBATh HOBBIE BOSMOXKHOCTH U, TIPEXIIE
BCETO, CPEJICTBA, JIJISl pealu3alii CBOUX HOY-
xay. TakuM (PUHAHCOBBIM MEXAHU3MOM SIBJISI-

eTcst Kkpay/haHIMHT, HICTOPHUS KOTOPOTO HACUH-
TBIBACT HE OJIHY COTHIO JIET.

Kpayndauaunr (anmn. crowdfunding — «Ha-
ponHOe (uHAHCHpOBaHUE», «crowd» — OYKB.
«TOJITIaY» ) — CITOCO0 KOJICKTUBHOTO (hHHAHCHPO-
BaHUsI, OCHOBAHHBIN Ha IOOPOBOJILHBIX B3HOCAX.

Hememnsist popma kpayndananHra mpea-
1oJjiaraeT CBs3b CO3AaTels-OpraHnu3aTropa, Ko-
TOPBINA JTa€T MBICIH MO0 IUIaH ¢ [eibio (u-
HAHCHPOBAHUSA Kpaya(haHAMHTOBON TUTOMIAIKH
(mubo mmardopmer) — crenuaipbHoro MHTEp-
HeT-caiita JJIsl aHOHCUpPOBaHUS KpayadaH-
JUHTOBBIX TIPOCKTOB M CO3bIBA JICHET, a KpOME
TOTO, CIOHCOPOB (MO0 JIOHOPOB, O3KEPOB),
Kakhe YyAep KUBAIOT TPOEKT M MPHOOPETArOT
BEIIIECTBEHHOE (MaTepHAIbHOE) W HEBeIlle-
CTBEHHOE TMoompeHue. Takoro poma MeTof
(uHaHCUpOBaHUS TIpearnoiaraeT coOol OIHO
U3 OTBETBIECHUN KpayACOpPCUHIra. Bwiaenstor
TPHU OCHOBHBIX MOJISNIN Kpaya]aHuHra;

— 0e3 BosHarpaxieHus (1enp — 0e3BO3-
ME3JIHO TIOIepKaTh IPOCKT);

— ¢ He()MHAHCOBBIM BO3HATPaXKICHUEM (T1e-
TGO SIBJISICTCS TIOJTydeHHE MHChMEHHOM Oraro-
JApHOCTH OT aBTOpa, BO3MOXKHOCTDH TI0y4acTBO-
BaThb B MpoeKTe (pa3paboTKe KOMIBIOTEPHOM
WTPBI) WK TIEPBBIM TTOIYYUTh PE3YJBTAT (HAIpH-
Mep, SK3EMIUTIIP HOBOTO ajTh00Ma MJIH KHUTH));

— ¢ (MHAHCOBBIM BO3HArPAXKICHUEM, KPAy-
JMHBECTHUHT (LIEJILI0 KOTOPOTO SIBIISIETCS MOy~
YEHHUE YaCTH NMPUOBUIN OT peau3aliy IpOeK-
Ta WIu J0Ju B OusHece) [6].

B nocnennne ronsl kpayadaHauHT mpeod-
pas3oBayics B BeCbMa TOMYISPHBIA U TTPHOBLITH-
HBIH CITOCO0 IEeATEITEHOCTH OM3HECMEHOB, TPEH-
JIepoB, n3o0peTaresell, COOCTBEHHUKOB MaJIOTo
OusHeca, QaHapaii3epoB, KPEeaTHBHBIX JIFONEH
U JII07IeH, 3aHUMAIOIINXCS OJIarOTBOPUTEIBHO-
cThI0. Bce oM mproOpeny BO3MOXKHOCTH ObI-
CTpO, JIETATBHBIM 00pa30M MOOHMIIN30BaTH OC-
HOBHOM KamuTaJjl, HEOOXOIMMBIHN JIJIsS CO3JaHMs
HOBOTO OM3HEca, MCCIIE/IOBAHUS U pealTi3allum
HOBEHIIMX TOBapoOB, (MHAHCHPOBAHUS PAa3HBIX
TOProOBBIX 1 HEKOMMEPUYECKUX IIPOCKTOB.

Kpaynadasauar  copmmpoBancs — yxe
MOCIIe TOTO, KaK CTajo JOMyCTUMBIM OO0B-
eMHEHNE KOHUENINA MHUKPOKPETUTOBAHU
U KpayjacopcuHra. B memom, ucropusi cOopa
CpCACTB U COMHBECTUPOBAHUS UMECT NAaBHIOIO
ucroputo. B crapuny nogoOHbIM crocobom
OBLIO CO3/1aHO OOJBIIOE KOIMYECTBO XPAMOB,
naxe cooop Ilapmwxckoir boromarepu, KoTo-
perit ctpomnn 200 €T, M0 Mepe MOCTYIIICHUS
JIEHEKHBIX CPEJICTB, TPUUEM KK IbIi apXUTEK-
TOp paboTan B HOBOM apXUTEKTypHOM CTHIIE.

Henn duapo usznan coOCTBEHHYIO SHIIM-
KIIOTICJIMIO Ha CPEJCTBA, KOTOpBIE €My IIpH-
CBUTANA TIONMUCYMKA €mE€ IO BBIXOJA KHUT
B I1€4aTh. JTa OpraHu3anns UMesa ycrex, 1 Ta-
JAHTIMBBIN TMpernoaaBaTensb BbITycTHI 17 To-
MOB 3HaHHUH O HAYKE, KYJIIBTYpPE U MOJIUTHKE.
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[Momynsipabie poccuiickue KpayaQaHIuHT-TUIOIIA KN

Hazpanue Anpec Komuccust OcHoBHble HanpaBneHust | Ckonbko npu- | Cpok cytie-
(BKIJTFOYUTEITEHO MIPOEKTOB MEpPHO BCEro CTBOBaHHs
c HADI) coOpau JieHer
«[Tnaneray» planeta.ru 23 -28% JIro0Obie mpoekTsl, kpome | 940 misuoHoB | bornee 7 sier
KOMMEPYECKHUX U TTOJIH- pyoneit
THYECKUX IIPOrpaMM
«Boomstarter» | boomstarter.ru 23% Teopueckue npoektsl, | 395 mumonos | bonee 7 ner
CTIOPT ¥ TEXHOJIOTHH pyomeit

IIpumeuanue: CocTaBneHo aBTOpaMH Ha OCHOBE JAaHHBIX [7-8].

OCHOBBI MHKpPOKPEIUTOBAHUS YTBEPIIH-
nuchk B Havyane XVIII Beka, xorma upnasjen
Jxonaran CBu(T ocHOBaN (HOH MOICPIKKH
oennbix IrishLoanFund. MmMenHo stot ¢oH,
CO3JaHHBI TIEpBOHAYAILHO Ha CPEACTBa IH-
carensi W BCEX OJKEJAroIINX, MOJJIePKUBaI
OemHble TMpOBHHIMANBHBIE cembH. Ccymy
MIpeIoCTaBIsIN Oe3 3a/1aTka ¥ He HWCCIIe0Ba-
T TIPOLTYIO0 KPEAUTHYIO HUCTOPHUIO YelIOBEKa.
K magany XIX Beka aHaTOTUYHBIX yUpexKIe-
Huil B Wpnangum cyniecTBOBajio HECKOJIBKO
COTEH, ¥ BCE OHU TPYAMINCH BeCbMa OJaroro-
JY4HO, TaK YTO MPOEKT 3HAMEHHUTOTO (PHIIOCO-
(ha m uTeparopa cray 0a30i ¢ MEeTbI0 BRIXOAA
u3 6eHOCTH MPJIaHICKOrO Hapoja.

B Hpro-Mopke B 1885 1. kpayndanauar
HCTIOJIB30BAJIH C LIEJIbI0 cOOpa CPesCTB Ha BO3-
BEJICHHE IMOCTAMEHTa I10Jl 3HAMEHHUTYI0 amMe-
pukanckyro Craryro CBoOomer. [Ix. Ilymwmr-
ep, MPeKHUN pPyKOBOAUTENb XKypHanma «The
Worldy, Hanmcan npock0y ynTaressiM moMoyb
OCYILIECTBUTB MPOEKT, U BCETO 3a IIECTh MeCs-
LeB coOpanack CymMMa B /iBa C TOJIOBUHON MUJI-
JMOHA JIOJIIapOB. MHOTHE JIFOAM JTaBaJIA BCETO
OJIH J0JIIap, W 00IIee YMCIIO )KepTBOBaTeNeH
npeBbiciIo 120 THICSY, YTO TO3BOJIHJIO TIO-
CTPOUTH MOCTAMEHT B CaMble KOPOTKHE CPOKH.

B Poccuiickoit @enepanuu comiacHO Ta-
KOMY MeTony ObLI MpO(UHAHCUPOBAH MaMST-
HuKk Mununy u Iloxkapckomy. Ilomyuenue
neHer ObUTO Hayaro Mo yka3y Aunekcanzapa l.
Coop cpencTB MpOBOMMIICS TIO BCEH TEppPHUTO-
pUH CTpaHbl, a (paMUIMK CIIOHCOPOB M3/IaBa-
JIMCh B TIEYATH.

C mnosBneHueM, pa3suTHeM HHTepHeTa
W MacCOBBIM pa3BUTHEM HWH(OPMAIIMOHHBIX
TEXHOJIOTUH CTaJIM TOSBISTHCS HOBBIE OOIIIe-
CTBEHHO-TEXHHYECKHE CIOCOOBI OpraHu3a-
nuu  KpayadanauHra — KpayadaHIHHTOBBIC
IUTOINA/IKK. B HBIHENIHEM MHUpEe 3TOT MPOLECC
MIPOMCXOJUT C HCIOJIb30BaHUEM MHTepHera.
Nmeercs nocratouno orpomHoe uncio UaTep-
HET-TUTOMIA/IOK, TJIe JIF000M TOIh30BATENb CIIO-
coOeH TPEACTaBUTh HA PACCMOTPEHHE CBOIl
MIPOEKT, OMHUCAB €ro W €ro KOHEYHYIO IIelb,
yKa3aB HEOOXOIUMYI CyMMY, HEOOXOIUMYHO
U peasn3allii TPOEKTa, a TaKXKe IEPHOL,

Ha TIPOTSHKEHHH KOTOPOTO HEOOXOAWMO CO-
Opatb 3T cpencTBa. Ho camoe raBHOE — 00e-
crieuuTh HHGOPMAIIHIO TI0 COOpY CPEICTB, KO-
TOpast JOJKHA OBITh O0IIEAOCTYITHA.

CaliT BBICTYIIAET KaK TPEThE JIUIIO, OTBET-
CTBEHHOCTH HH Tepej] KeM HE HECEeT, TOJBKO
MOYKET TIOMOYb Pa3bsICHUTH MPOEKT M yIpaB-
JIATH COOpaHHBIMH cpeacTBaMu. JIF000# u3 ro-
cTell caiTa, KOTOPbI, Kak MPaBUIIO, HE SIBJIAET-
cs mpo(heCcCHOHATBLHBIM (DUHAHCHCTOM, MOYKET
nepeBecTH JIO0YI0 CyMMy Ha CYET aBTopa
npoekra. CoOpaTh TakuM 00pa3oM MOXKHO
3HAYUTEIHHBIE CyMMBI, B 3aBUCIMOCTH OT TI0-
CemnraeMocT MHTepHeT-TIOMAAKN U aKTyallb-
HOCTH caMoro Tpoekra. DuHaHCHpOBaHUE
MPOEKTa OCYLIECTBISIETCS Ha J0OPOBOJIBHOM
OCHOBE, B HEKOTOpBIX ciydasx Oe3 TrapaH-
THUU BO3HATPAKICHUS.

Kpayndanauar crmocoOeH  mpUHHMATH
pasHooOpasHble (POPMBI, KaXKIas M3 KOTOPBIX
UCTIONIB3YeT JIMYHBIA CIIOCO0 TPUBIICUCHUS
cpeacTB st (PMHAHCUPOBAaHUS OM3HEca, U30-
OpereHuil WM npoekToB. Bce 3Tu crnocoOb
paccuuTaHbl Ha YCIOBUS IPaMOTHOTO TTOIXO0/a
K OM3HECY, ero MO3WIMOHUPOBAHUIO U Pa3BU-
THIO C UCTIONIb30BaHUEM pa3IuHbIX IHTEpHET-
pecypcoB (Hanmpumep, Facebook u Twitter),
JJIEKTPOHHOM 1o4uThl, HTEpHET-peknamsl,
NMaOIMK PUIICHIIH3 U JPYTUX JOCTYIIHBIX WH-
ctpymeHTOB. HMHTeHCHBHOE (popMupoBaHUE
CTapTamnoB KaK €IMHON TeHIEHINH B OM3HECe,
BBI3BAJI0 HEOOXOIMMOCTh B OTPOMHOM YHCIIE
MHBeCcTUINH. B kagecTBe mnpumepa pabOThI
CaMbIX TOMYJISIPHBIX POCCHUHCKHX KpayadaH-
JIUHT-TUIOIA/IOK MIPEJICTABICHBI B TAOIHIIC.

Kak BUIHO W3 AaHHBIX TaOJHIIBI, CTPOH-
TeJbHBIE TPOEKTHl HE HAIIM CBOETO MecTa
Ha TIPE/ICTaBICHHBIX IUIOIIAIKaX, XOTS OHHU
SBJSIFOTCSL OJIHUMH W3 HamOoyiee aKTyalbHBIX
B TpOM3BOICTBeHHOH cdepe. Ho naHHBIHI
()MHAHCOBBII MEXaHWU3M HE CTOUT Ha MECTE
U C KaXJbIM TofioM HaOupaeT 00OpOTHI, TO-
3TOMY BIIOJHE BO3MOXKHO TIOSIBIIEHHE HOBBIX
HaIPaBJICHUHA Ha POCCHUMCKUX KpayAdQaHIimHT-
rutonaakax. [1oka sxe cTpouTeIbHbIC IPOCKTHI
YCIIEIIHO PEan3yIoTCs ¢ MPUMEHEHHEM TeX-
HOJIOTUM OJIOKYCHH TpU TEPBUYHOM paszMe-
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miennn TokeHoB (ICO) Ha Takux mmardopmax
Kak, Hampumep, Ethereum wmmm Waves. DOto
OJOKYEHH-TIaTPOPMBI /7SI BBIITyCKAa KPHIITO-
rpadMuecKuX TOKCHOB M IIPOBEICHMS Kpaynl-
(haHTUHTOBEIX KammaHuii. st Toro, d9ToObI
BBICTaBUTh TIPOCKT Ha KpayadaHInHTOBYIO
IUTOIIA/AKY HEOOXOIUMO:

1. OpopMuTh yCTHOE W BHJICO-ONHCAHUC
COOCTBEHHOT'O MPOEKTA U OIPENEIUTHCS C He-
00XOIMMON CyMMOW ISt OTKPBITHSI TPOEKTA.
IIpu 3TOM HEOOXOIMMO YYHTHIBATH KOMHCCHIO
Kpay/haHanHIOBOH TIIONIAKH 1, TAK KaK aBTOP
MPOEKTa y4acTByeT Ha IUIOLIAAKe Kak (u3nie-
CcKoe JuIo, Heooxoaumo yaects HIDII 13 %.

2. HeoOxoquMo TpoAymMaTh BO3HAIPaxk-
JeHHe 3a MHBECTHLUMHU. B mpoekre B Kaue-
CTBE BO3HAIPaKJCHUS MOXKHO HCIIOJIb30BATh
U TIEPEUYHCISITh COOCTBEHHYIO KPUIITOBAIIOTY
(Tokensl). KpunroBamtora OymeT HaYUCIATH-
Csl B COOTHOLICHUH | crapran-TokeH = 6 pyo.
B COOTBETCTBHU C PHIHOUHBIM KYPCOM.

3. [IpenocraBute wH(pOpMaIUiO o cede
1 JaHHbIE JUIS TIEPEBOJIA JICHET.

4. OTnpaBUTh TPOEKT HA MOAEPAIHIO
U BBIOpaTh makeT nojjaep:kanus. CTOUMOCTD
pasmeuienus npoekra or 5000 pyoieid.

TokeHbl sBIAIOTCS LMQPOBBIM  aHAJO-
IOM INPHUBBIYHBIX AKTMBOB — BAJIOT, aKIWH,
obmuranuii [9]. UToOBI co31aTh CBOW TOKECH
Ha riargpopme Waves, He0OOXOTUMO Ha Hel 3a-
peructpupoBatbes. [locie 3Toro HeoOXoTUMOo
MEPEBECTH WIIN KYITUTh Ha MIaThopMe TOKCHbI
Waves. J{71s1 ”HHOBaLlMOHHBIX CTAapTal-IIPOCK-
TOB B CTPOUTENLCTBE MPEJIAaraeTcsi CBOM To-
KEH (PUCYHOK).

Jlocomun cmapman-mokena
07151 CIMpPOUMenbHO20 NPOeKmd.
Ipumeuanue: Paspabomano agmopamu cmamou

E1ié oauu npuHLIM, KOTOPBIA CTOUT BbIje-
JIUTh, 3TO KpayACeia — 3BeHO KpayadaHJuHra;

— Bxmamuuk mo kpayaceinny, moiaydaer
TOJILKO TOKEHEI,

— YyacTHHKH Kpaya(aHIuHTa TOOIPSIOT-
Csl BO3HArpaKJCHUEM, B TOM YHCJIe HeMaTepH-
aJBHOTO XapakTepa.

Wudopmarus o ckopom ICO aHOHCHpY-
ercst B cBoOoaHOM noctyne. [Ipo camble nep-
criektuBHble npoekTel CMMU mumyT MHOro-
YUCIIEHHBIE TTYOIUKAITHH.

TlepBuYHBI BBIITYCK TOKEHOB JIEIUTCS
Ha JBa OCHOBHBIX dTamna — pre-ICO u ICO:

—Ha pre-ICO co0Ouparorcsi mnepBUYHbBIC
CpEACTBA HAa HAYaJI0 MPOEKTa, OOBSBISIOTCS
ckunku okono 40 %;

— Ha pa3memniennn coOuparoT AEHBTH IS
TECTUPOBAHUS W BHEAPEHUSI.

C nosiBjicHHEM OJIOKYCHH TEXHOJIOTHHU T10-
SIBJISIETCS] M HOBBIN CIIOCO0 cOopa CpejicTB, HO-
Bolid BuA kpayadanaunra — ICO (Initial Coin
Offerings — nepBUYHOE pa3MEIICHUE MOHET).

ICO - ¢dopma npuBIeUeHHUS] WHBECTUITUI
B BHJE MPOAaXH HHBECTOpaM (puKcrpoBaH-
HOTO KOJIMUECTBAa HOBBIX CIAMHUI] KPHUIITOBA-
JIOT, TOJYYEHHBIX Pa30BOH WM YCKOPEHHOH
SMHUCCHEN.

ICO npeacrasnsieT coboit hopmar KpUITO-
BaJIFOTHOTO KpayndaHauHra. DTO OAWH U3 Ca-
MBIX TIPOCTHIX U PPEKTUBHBIX METOJOB JUIS
KOMITaHUH 110 TIPUBIICUCHHIO CPEZCTB B (hopme
kpuntoakiuii. ICO npenocTaBiseT UHBECTO-
pam mpuoOpecTd MOHETHI, KOTOpbIe oOparia-
IOTCSI B caMOil OM3Hec-Mozenu u OyayT pacTH
B CTOMMOCTH TIPH Pa3BUTHUHU U MacITabupoBa-
HUU TIPOEKTA.

B xone nposenenus ICO mpoekT BbIaens-
eT ompe/esIeHHOEe KOJTMYECTBO MOHET, KOTOPBIE
NPOJAIOTCS B PHIHOK MHBECTOpAaM 3a OIpeje-
JICHHYIO 1IeHY, KOTOpasi HEe MEHSAETCSl Ha IMpo-
Tshxernu Beero [CO.

Uewm 60bIIIE MOHET OYIET KYTICHO B XOJIE
ICO, Tem BbIlIe OyJeT IieHA Ha CTapTe TOP-
TOB JIaHHBIMH TOKEHAMH Ha OHMpKE M, OYEHb
BEPOSITHO, Y MHBECTOPOB OyAeT BO3BMOXHOCTD
cpa3y nocie ICO mpopare UX CO 3HAYUTEIb-
HOW MTPHUOBLIBIO.

O6prar0 ICO MpOBOAAT A0 TOTO, KaK WH-
(bpacTpyKkTypa ImpoeKkTa 3aBepllieHa, MpUBIIe-
YeHHBbIC JICHBI'M M HMIYT Kak pa3 Ha (UHaH-
CHUpOBaHUE (UHANBHOW CTaJWU PazpabOTKH.
[leproauuecku NpUBICYCHHBIE CPEACTBA HAYT
B (hOHI, KOTOpBIE Tpu3BaH (UHAHCHPOBATH
pa3paboTKu Ha AOCTATOYHO JTUTEIHHOM Bpe-
MEHHOM WHTEpBaJe.

VY ICO ecThb psa o0mHX YepT C Tpaau-
nuonHbiM [PO. O6a 3TuX BapuaHTa Mpe-
CTaBISIIOT COOOH Mpojaxy yacTu Ou3Heca
WHBECTOPaM, KOTOPBIE TOTOBHI PHCKOBATh
CBOMMH JEHbraMH W BHIAT TEPCIEKTUBY
B JaHHOM OHW3Hece.

[Ipu 5TOM OCHOBHBIM OTIIMYHEM SIBIISIETCS
xapaktep uHBectopoB: B ICO sT0 uckirouu-
TEJILHO Henpo(eCCHOHAIbHBIE HTPOKH U YacT-
Hbele Tpeinepsl. CTOUT OTMETHTH emle M TOT
¢axr, yto npoueaypa ICO, kak u Bcero odpa-
HICHUS] KPUIITOBAIIOT, HA CETOJHSIIHHUN JICHb
a0COJIIOTHO HE PEeTyIHUPYeTCsl.
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Jiist Toro 4To0ObI N30€kKaTh I0PUAMYECKUX
mpodieM C peryiasTopaMu MHOTHE IMPOEKTHI
HCTIONB3YIOT (GopMy KpayadaHIuHTa WU He-
KOMMEPUYECKHX OpTaHW3allui, KOTOphIE MpPH-
BJICKAIOT HE TPAAWIMOHHBIE WHBECTHIINH,
a mokepTBoBaHus. boiee TOro, MpoeKTHl Hc-
MOJIB3YIOT 3asIBICHUS Ui MHBECTOPOB, KOTO-
prie noaxperusioT ¢akt toro, uro ICO HuKa-
KOTO OTHOIICHUS HE UMEET K TPaTUIIHOHHOMY
(hopmary BBITTyCKa IIEHHBIX OyMmar.

PaccmoTpuM pHCKH, BO3HUKAIONIUE IPH
WCTIOJIb30BAHUU MEXaHW3Ma KpayadaHIuHra
1 peanu3alyy cTapTarn-InpoeKTa MoCPeCTBOM
YKa3aHHBIX TEXHOJOTHW. BhIOensior Tpu oc-
HOBHBIX PHUCKa:

— OTCYTCTBHE cOOpa ISl pean3aiyy mMpo-
€KTa B HEOOXOIMMOM 00bEME;

— OTCYTCTBUE TOATOTOBJICHHBIX CIICIH-
anucToB (KpayadaHAMHT-KOMaH/bl) Ui Beie-
HHS OM3HECa;

— MHBECTOp MPO(HHAHCUPYET IPOEKT,
KOTOpBIA  co0epeT HEeoOXOIUMYI CyMMY,
HO HE CMOXKET BBIMTOJIHUTH 3aSBICHHOU IIEJIH.

Ecnu npoexT cobpan J0CTaTOuHO CPEJICTB,
TO CIEOYIOUIMH dTam — MPOM3BOACTBO M Te-
CTHpOBaHME CBOEro npoaykra. Ilpu stom He-
00XOAMMO 0CO00 THIATENEHO MPOAHATU3IUPO-
BaTh MOMOOHBIN ONBIT APYTUX KOMITAHHUH, KaK
YCTEITHBIX, TaK ¥ TIOTEPIIEBIINX (PUACKO C MPO-
JTYKTOM-aHaJIOTOM, €CJIM TaKKe ecTh. B modom
cllyyae Ha [IepBOM MecTe Bcerja OyaeT CTOSTh
nHpopMaIus, ee cOop U3 10CTOBEPHBIX UCTOU-
HUKOB U TiryOokuit ananus [10].

Kpayndanauar cam mmo cebe yxe sBIsieTcst
WHCTPYMEHTOM TECTHUPOBAHHS PpBHIHKA WHBE-
CTOPOB, MOTpeduTeNei 1 Bcero kpyra ahduim-
poBaHHBIX JuLl. OH SABJSETCS MHIUKATOPOM Ha-
CTPOCHHUI YYaCTHHKOB CTPOUTEIHLHOTO PBIHKA,
YTO CaMo T10 ce0e SIBISAETCS BaKHOW HHPOpMa-
Mel Ui OpraHu3aTopoB KpayadaHanHT-TIPO-
eKTa B cepe CTPOUTEIHHOTO MPOU3BOACTRA.

He cnenyer 3a0biBaTh OOIEHHE C Iieie-
BOI ayguropueil. Bo3moxHo, Ha stane dop-
MHUPOBAaHUSI W Hayaja NPOABHKCHUS KaM-
MaHUU 110 CTPOUTEIHLHOMY OH3HEC-TIPOCKTY
3¢ (EeKTUBHBIM WHCTPYMEHTOM MOXET CTaTh
Road Show, Tak aKTHBHO MCTIOIB3YEMBIN JIIO-
00ii KOMITAHWEH TIPH TTOATOTOBKE W IPOBEIE-
Huu [PO 1o neHHbIM Oymaram.

UroObl mpuBieds Tpaduk Ha KpayndaH-
JUHTOBYIO TUTOINAIKY JUIS TIPOJBIIKEHHS OU3-
HEC-W/IeH, €ro HYXHO CIiepBa €ro CO37arh.
A cozmaeTcss OH TyTeM (OPMHUPOBAHUS CO-
oOmiecTBa BOKPYr cBOero TNpoaykra. Ecmu
9TO CTPOUTEIbHBIA MHHOBALMOHHBIN IMPOEKT,
TO 3aMHTEPECOBAHHBIMU JIMLIAMH, TIPEXK/IE BCe-
r0, OYIAyT SBISITHCS CTPOUTENLHBIC KOMITAHUH,
MIPOM3BO/IUTENM CTPOUTENBHBIX MaTepHAIOB
U KOHCTPYKIIMH, 3aCTPOUIIIMKA U MHOTHE JIpY-
I'Mie YYaCTHUKHU ATOTO phIHKa. He cienyer npu
sToM 3a0biBaTh 0 CMMU, Gnorrepax, sKypHaiu-

CTax, MOJIL30BaTENEH COMANLHEIX CETEH, 010-
TOB U T.J.

KpayndasauHr-roniaiku oMoryT B IIPO-
JIBUKEHUW ¥ TIPHHECYT (PMHAHCOBBIN TpaduK,
€CITi TPOEKT OymeT y3HaBaeM B COOOIICCTBE.
ITo 31011 e NpUYMHE MPOEKT MOXKET IIPUBJICYb
BHUMaHHE aBTOPOB KpayadaHIUHTOBOW IJIO-
IIaJIKH, TIOTIACTh B PACCHUIKY WU B CIICIHAIIb-
HBIC Pa3JieNibl Ha CaliTax yXe CYIIeCTBYIOIINX
KpayaQpaHINHTOBBIX TUIOMIA/IOK.

BriBoabI

Taxum 00pa3zom, Tt Ka9eCTBEHHOTO ITPe00-
pa3oBaHusl CTPOUTENILHOM OTpaciu, Uil BbIBE-
JICHUs! €€ Ha IIPUHLUIINAIBHO HOBBIA YPOBEHb,
HEOOXOJIM HOBBIH MMOJXOJI, HOBOE OTHOIICHUE
B TBOPUYECKUM HJIEsIM B Cepe CTPOUTEIHLHOTO
MPOU3BOJICTBA. YCIIEITHAS peaTu3alisi NHHOBA-
[IMOHHBIX CTPOUTEIBHBIX MPOCKTOB, Pa3BUTHE
HOBBIX TEXHOJIOTHH H MarepuajioB, BKJIFOYas
HAaHOTCXHOJIOIMU W HAaHOMATCpUaJbl, — 3TO HE-
00X0OIMMBbIE, HO, K COKAJICHUIO, HEIOCTATOUHbBIC
YCIIOBHS JIIsl aKTHBHOTO TTOCTYTATENILHOTO JBH-
JKEHUsI OTpaciu. JI0CTaTouHbIM YCIOBUEM JIIIst
AKTUBU3AIMY MHHOBAIMOHHBIX CTapTAarloB sB-
nsieTcst PUHAHCUPOBAHHUE B IOCTATOYHOM 00bE-
ME W TOATOTOBJICHHAS] KOMaH/1a CIICIIUAJIUCTOB,
CHOCOOHBIX TPOJBHHYTH MPOEKT U 00ECIICUUTh
€ro peaju3aluio C JIOBEACHHEM 10 KOHEYHOU
neny. TakuM WHCTPYMEHTOM, CIIOCOOHBIM BCe-
CTOPOHHE M CHUCTEMHO TPEJICTABUTH HOBATOP-
CKYI0 OU3HEC-HJICIO, SBISCTCS Kpay/a(haH [HHT.

Cnucok JuTepaTypbl

1. I'pabossrit LI, Tpyxuna H.U., Oxonenosa 2.10. u-
HaMHYeCcKasl MOJIENb IIPOTHO3UPOBAHNS PAa3BHTHS HHHOBAIINOH-
HOro npoekra // TeXHOTOrust TeKCTHILHOMN MPOMBIIUICHHOCTH
Nel (367),2017. - C. 78-82.

2. Kopnuukas O.B., Oxonenosa 3.10., Tpyxuna H.W. Pa3su-
THE MHHOBALNI 1 MEXaHU3M HX PACIPOCTPAHCHNUS Ha IIPEIIPUSTH-
SIX CTPOMMHIYCTPHY // YIIpaBlieHHe SKOHOMUYECKUMH CHCTEMaMIL:
9JIEKTPOHHBIIN Hay4HbIH xKypHai. 2013. Ne 12 (60). C. 93.

3. Boporeianesa A.B., Illu6acea M.A., Oxonenosa 3.10.
DopMHpOBaHHE MEXaHM3Ma SKOHOMHUYECKOH Oe30MacHOCTH Kak
HHCTPYMEHTa 00CCIIEUCHIs er0 yCToHunBOro passutus / dynna-
MeHTaJIbHbIC HcclienoBanus. — [lensa, 2015. — Ne7-3. C. 583-588.

4. Apxunos E. Ilonsrie u npasoBasi npupona KpayadaH-
JuHra // AKTyalibHbIe TPOOIEMbI MPEATPUHUMATENIBCKOTO Mpa-
Ba / mop pen. A.E. Monornukosa. M.: Crapran, 2015. Beim. IV.
C. 18-27.

5. Planeta.ru — cepBuc kpayadananara [DIeKTpOHHBIN pe-
cypc]. URL: https://planeta.ru/ (zara oopamenus: 20.12.2019).

6. Boomstarter — xpayadanauurosas mromaznka [JOnmex-
Tponuslii pecypc]. URL: https://boomstarter.ru/ (nara obpare-
Hust: 20.12.2019).

7. TokeHBI ONIOKYEHH: YTO 3TO TAKOC M YEM OHU OTIINYA-
I0TCS OT KPUNTOBAIOT [DnekTpoHHblid pecype]. URL: https://
yandex.ru/turbo?text=https %3A %2F %2Fmining-bitcoin.
ru%?2Fobzory %2Fit-rynok %2Ftokeny-chto-eto-takoe (zara 06-
pamenus: 20.12.2019).

8. Mocc A. Yto Taxoe kpayadasamur? [DneKTpOHHBII
pecypc]. URL: http://crowdsourcing.ru/article/what is_the
crowdfunding. (gara obpamennus 20.12.2019).

9. OcrepBanbaep A. Ilocrpoenue OuzHec-moneneid: Ha-
CTOJIbHAsl KHUTA cTparera W Hoatopa. — M.: Anbrmaa ITa6mn-
mep, 2012. — 330 c.

10. Octepanbaep A. Pa3paboTka 1IeHHOCTHBIX TIPe/UIONKe-
Huil. — M.: Anbninna [Tabnumep, 2015. - 312 c.

EUROPEAN JOURNAL OF NATURAL HISTORY Ne 2, 2020



JKOHOMUYECKNe HayKu

BJIUSIHUE KJIACTEPHOU MOJINTUKU HA ®OPMUPOBAHUE
CTPYKTYPBI UHAYCTPUU 'OCTEITPUNMCTBA

Ilaponos M.A., Kopocresaea A.U., KaiikoBa O./1.
T'BOY BO MO «Akademus coyuanvHozo ynpasienus», Mockea, e-mail: mik2059@yandex.ru

Ceronus pa3BUTHE TOCTHHUYHOTO OM3HECA YITydIllaeT HHBECTUIHOHHBINH KIIMMAT B PETHOHE. DTO 00CTOSATEIb-
CTBO SIBIISICTCS O4E€Hb BAXKHBIM yCIIOBHEM BbinonHeHus Pacniopsikenus [IpaButenscta PO ot 20.09.2019 Ne 2129-p
«O0 ytBeprkaennn Ctparernu pa3BuTHs TypusMa B Poccuiickoit @enepanun Ha nepuosn 10 2035 rogay», B KOTOpoM
TOBOPHTCSI, 00 yBeIMIeHHH () (HEKTHBHOCTH HCIOIb30BAHUS yIKE UMEIOLIeiicsl CepBUCHON HH(PACTPYKTYPEI PerH-
OHOB. B cratbe mpeanpuHUMaeTCs MONBITKA IPOBEACHUS AHATMTHIECKOTO HCCICIOBAHUS B OTHOLICHUS BIIMSHUS
KJIaCTEPHOM MOJIUTHKHU PETHOHA Ha Tpoliecc GOPMUPOBAHKS CTPYKTYPBI HHIYCTPHHU rocTenpuuMcTBa. C NCHOMIB30-
BaHUEM OTKPBITHIX HCTOYHHKOB HH()OPMAIMH B CTaThe IOKA3aHbI BO3MOXKHOCTH KJIIACTEPHOTO IOJXO0/A K PEIICHHIO
1po6eM opraHu3aluy MaIbIX TOCTHHUIL, @ TAKKe Ha KOHKPETHOM IIPHMepe PAcCKa3bIBACTCs O PEIICHHU TAKUX IIPO-
GreM 3a cueT 3amycKa IeNeBbIX IPOrpaMM OpraHaMM TOCYIapCTBEHHOH BnacTu pernona. IIpeanpuHumarorcs mo-
IIBITKYU CIIPOCIIMPOBATE PE3YIIBTATHI IPOBEJCHHOIO aHAIUTUYESCKOTO HCCIISI0BAHUS Ha IIPOTHO3UPOBAHIE OCHOBHBIX
HaIpapJIeHuil pa3BUTUS IPEANPHUATUH MaJIOro 6u3Heca B HHAYCTPHU TOCTEIPUIMCTBA MOCKOBCKOTO pernoHa. [Tpu-
BOJIATCS TPHMEPBI TAKOTO HH(PACTPYKTYPHOTO B3aUMOJICHCTBYS Ha IIPUMEPE HHHOBAI[MOHHOTO, C HAYYHO-TIPaKTH-
YEeCKOH TOUKH 3PEHUsS, IPOEKTa CO3AHUS «PACCESHHBIX)» TOCTUHUL IO 00muM OpenioM «Ycansosl ITonmocko-
Bbs». Bezb 310 TO, ueM ceroHst MOCKOBCKHIA PErMOH BBITOJIHO OTIIMYAETCS OT J000ro Apyroro pernona Poccun.

KutroueBble cj10Ba: rocTHHHYHBIH KJ1acTep, HHAYCTPHUA IOCTENIPUUMCTBA, CPEACTBA pasMellleHUus], TYPU3M, CEpBHUC,
MaJIbIil ﬁl/BHEC, MOCKOBCKMii PeruoH, uejieBbie NporpaMmMbl

THE IMPACT OF CLUSTER POLICY ON THE STRUCTURE OF HOSPITALITY
INDUSTRY (BY THE EXAMPLE OF MOSCOW REGION)

Sharonov M.A., Korosteleva A.L., Kaykova O.D.
Academy of public administration, Moscow, e-mail: mik2059@yandex.ru

Today, the development of the hotel business improves the investment climate in the region. This circumstance
is a very important condition for the implementation of the Order of the government of the Russian Federation dated
20.09.2019 No. 2129-R «on approval Of the strategy of tourism development in the Russian Federation for the period
up to 2035», which says about increasing the efficiency of the existing service infrastructure of the regions. The
article attempts to conduct an analytical study of the impact of the cluster policy of the region on the formation of the
structure of the hospitality industry. With the use of open sources of information, the article shows the possibilities
of a cluster approach to solving the problems of organizing small hotels, as well as a specific example describes
the solution of such problems through the implementation of targeted programs by public authorities of the region.
Attempts are made to project the results of the analytical study on forecasting the main directions of development of
small businesses in the hospitality industry of the Moscow region. Examples of such infrastructure interaction are
given on the example of an innovative, from a scientific and practical point of view, project for creating «scattered»
hotels under the General brand of «Manor of the Moscow region». After all, this is what makes the Moscow region
stand out from any other region in Russia.

Keywords: hotel cluster, hospitality industry, accommodation facilities, tourism, service, small business, Moscow region,
targeted programs

B coBpeMeHHBIX HPKOHOMHUYECKHX YCIIO-
BHSIX ONHOW M3 AWHAMHYHO Pa3BUBAIOIIMXCS
0Tpacieil 5JKOHOMHUKH SIBJISIETCSI HHLyCTPHUSI I'O-
crenpuuMmcTBa. C TOUKHM 3peHUs II00aNIbHOM
SKOHOMHUKH, 3TO OKOJO 7% MHpPOBOTO Bajio-
BOTO HAlMOHAJIBHOIO MPOAYKTa U MPUMEPHO
CTOJIBKO K€ HAJIOTOBBIX IOCTYIUIEHUUA. BMme-
CTE C TEM C YUETOM BO3POCIICH KOHKYPCHITHH
Ha pBIHKe TOCTUHUYHBIX ycnyr O6HII/IMI/I TCH-
JEHIIUSMU Pa3BUTHUSI MHPOBOM TOCTUHUYHOMN
WHIYCTPUU SIBJISIIOTCSL LIGHTpAIU3alusi U WH-
Terparys yrnpaBJIeHHs, YTO KaK pa3 OObICHSIET
TaKo€ IHWPOKOE PACIpOCTPaHEHHUE TOCTHHUY-
HBIX LIEMEH.

HO B TIOCJICOAHUC BpeMH HaMCTHJIACh
YCTOWYMBAsI TEHJCHIUS K CO3JIaHUIO COIO30B
WJIU aCCOLIMALINM, HE HAPYIIAIOIIUX IOPUANYC-
CKYI0O M XO3MMCTBEHHYIO CaMOCTOATEIbHOCTh
MIPENPUATAH, HO TIO3BOJISIFOIINX ITPOBOIUTH
COBMECTHBIC MAapKETHHTOBBIC IIPOTPAMMEI,

BECTH HCCIIEIOBATENILCKYIO  IEATEIbHOCTD,
dbopMUpOBaTh E€IUHYI CHCTEMY IIOIIOTOBKH
Y TICPETIOATOTOBKH KaipoB [1].

MMeHHO 3TOMY, IO MHEHHUIO aBTOPOB ITOM
CTaTbH, CIIOCOOCTBYET CO3/1aHHE TYpPUCTCKUX
WIN TOCTUHUYHBIX KJIACTEPOB HA PErHOHAIIb-
HOM ypoBHe. Benp kiactepHslii momxon Oa-
3UpyeTcs Ha B3aUMOICHCTBUM U COTPYIHU-
YecTBe OpraHu3anuii, (YHKIMOHUPYIOUIHX
B HUHAYCTPHUU TOCTENPHUMMCTBA M Trocyaap-
CTBEHHBIX CTPYKTyp. be3 aroro B3aumonei-
CTBHSI HEBO3MOXKHO 3((EKTUBHOE YIPABICHHE
OM3HEC-TIPOIIeCCAMM.

Lesb ucee0BaHNS — BEISIBUTD POJIb KJla-
CTEPHOH NOJIUTUKHU B (OPMUPOBAHUH CTPYKTY-
PBI HHIYCTPUU TOCTEPHUUMCTBA.

MaTepna.m,l H METOAbI UCCJICAOBAHUSA

TeopeTuueckoif OCHOBOM HCCIEAOBAHUA
SIBIISIFOTCSL pabOThI Ciieyronmx aBTopoB: Ko-
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meesa C.B., [Tanacenko B.E., [1edepurst E.B.,
Cemenuenxo A.I', IllaponoBa M.A.

B pabore mpumensiercs TeopeTHdYeCKHe
METOZIBI MCCIIEIOBAHM, B YACTHOCTH HCIIOJNb-
3yeTcsl aHaJIUTHYecKas oOpaboTka yxe uMe-
IOLIETOCs Marepuasia TMOCPEJCTBOM JIOTHKH,
Ha OCHOBE KOTOPOTO BBIJBUTACTCS TUIOTE3a
O BIIUSTHUM KJIACTEPHOU MOJIMTUKU Ha WH(]pa-
CTPYKTYPY MHIYCTPHH TOCTepUUMCTBA. J[i1st
9TOTO TPUMEHSEM METO]| CHHTE3a — COEIHMHE-
HUE OTIMCAHHBIX CBEACHUH B €IMHOE IIETI0€ IS
MOJTYYeHUs] OOIIEro MpeJICTaBICHUs MOTy4eH-
HBIX PE3yJIbTaTOB HCCIICIOBAHHMS.

Pe3ynbrarhl uceae10BaHus
U UX o0cy:KIeHne

B Pacnopsokennn  IlpaBurensctBa PO
or 20.09.2019 Ne2129-p «O06 yTBepxe-
Hnn CTpaTteruu pa3BuTHs TypusMma B Poccwmii-
cxkort Denepanmu Ha mepuon a0 2035 roma»
(manee, Crparerus 2035), o MHEHUIO aBTOPOB,
TOBOPUTCS O TOM, YTO KPOME POCTa EMKOCTHU TY-
pUCTCKON HHPPACTPYKTYPHI, BAXKHBIM UCTOYHH-
KOM Pa3BHUTHUS TYPUCTCKON MHIYCTPUH JOJKHO
cTarh TMOBEIIIeHHE d(Hh(HEKTHBHOCTH HCIIONH30-
BaHUS Y)Ke CYIIECTBYIOIIEH TypHCTCKOH HH(Dpa-
CcTpyKTyphL. st qoctuxkenus ueneit Ctpareruu
TpeOyeTcs yBeJIMYeHHEe KOJIMIeCTBa MECT B KOJI-
JIEKTUBHBIX CPEICTBAX pa3MEIIeHus ¢ 2,2 MIIH.
B 2017 rony no 4,3 muH. B 2035 rony. [ns BbI-
MOJIHEHMsI ATOM 3ajauu Ha BcemupHOM 3KO-
HoMHUuecKkoM (opyme, mporiesmem B CaHKT-
[erepOypre B 2019 roxy, B KauecTBe OCHOBHOTO
HanpaBleHUs €€ BBIIOJIHEHUs OIPEAETIHIN
MOBBILIEHNE KOHKYPEHTOCIIOCOOHOCTH TOCTHU-
HUYHOM oTpaciau. EcTecTBeHHO, 4TO ISl 3TO-
TO HYXKHO TIOBBICUTh KOHKYPEHTOCTIOCOOHOCTH
BCET0 PErvOHa, BKIIOYAs HE TOJBKO CPEICTBA
pasMmeleHys, HO, 1 HallpUMep, TPAHCIIOPTHYIO
JOCTYIIHOCTh MJIH KOHKYPEHTOCIIOCOOHOCTb
yCIYTr TNPEANnpUsTHHA OOIIECTBEHHOIO IUTa-
Husl. [1oaTOMy HOBOW KOHLIETIIMEH K TOBBIIIE-
HUIO KOHKYPEHTOCIIOCOOHOCTH YCIIyT perHoHa
B pamkax Crparerun 2035 u cTay KiIacTEepHBIN
nomxon [2].

[IpuuemM, B 1eJIOM TOCTHHHYHBIA KJa-
CTEp — 3TO, IPEKIE BCEro, HHYPACTPYKTypa —
cepBUCHas WH(MPACTPYKTypa, HCIOIb3yeMast
B MHAYCTpUHU TocTenpuumMcTBa. Kak mpasuio,
Takas HHPPaCTPyKTypa J0/DKHA 00€CIIeUrBATh
TaKUC BUJbI NCATCIBbHOCTH, KaK PAa3sMCUICHUC
TYpUCTOB, UX THUTAHUE, JOCYT, Pa3BIICUEHUS,
9KCKYPCHUOHHYIO JESITEIbHOCTh, IMPOBEACHUE
BBICTaBOK, HAYYHBIX CHUMIIO3MYMOB U 1p. Kcra-
TH, HEJIB3S 3a0BIBaTh U PO WH(HOPMAITMOHHYTO
nH(PACTPYKTYpY, KOTOpasi SIBJISETCS CEThIO,
yepe3 KOTOPYIO OCYIIECTBISETCS KOMMYHH-
Kalusi BCEX BUAOB JEATENBHOCTH, TaK Kak
OT KayecTBa 3TOH KOMMYHHKALIUU TOXKE OYEHb
MHOTO€ 3aBHUCHUT (KOMITBIOTEPHAS, TEIEKOMMY-
HHUKAIMOHHAs ceTh) [3].

Eciim monpo0GoBark oxapakTepu30BaTh
TOCTUHUYHBIA KJTaCTEP KaK IENBIH OPraHu3M,
TO OH JOJDKEH IPEeJCTaBIATh cO00i pacTy-
I1y10, HO 00JIee YCTOWYHBYIO K HOBBIM H3MEHE-
HUSIM CTPYKTYPY C UyTKHUMH U JIETKO MOJI/Iak0-
HIUMHUCS CTPYKTYPUPOBAHHIO CBSI3IMHU MEXKILY
npeanpustusivu. [Ipuuem cyliecTBoBaHue Op-
raHu3Ma Oy/IeT OCHOBaHO Ha JAMHAMUYECKUM
OaJlaHCE WHTEPECOB BCEX €ro CTPYKTYPHBIX
AIIEMEHTOB, UX MU3JIEPKEK U KOHEUHO JKe I[eHO-
BOM KOHKypeHIMH. [Ipu ycrnoBuu, 4To Kiroue-
BBIMU KPUTEPUSIMHU UICHTU(DUKAIIIH STOT Opra-
HU3Ma 0e3yCIIOBHO OYJIET BBICTYIATh B IICPBYIO
ouepelb ero reorpaduyeckas JOKaIU3aIus,
HY M KOHEYHO ke crenuanu3auus [ 1, 3].

W 3T0 04eBHIHO, TaK KaK BCE CHCTEMHBIE
JJIEMEHTBl yMPaBICHUS KjacTepa JOJDKHBI
OBITh CKOHIICHTPHPOBAHHBIMH Ha 3aJ[aHHOMN
TEPPUTOPHH, KaK HEKas OOIIHOCTh COIUAJIb-
HBIX HHCTHUTYTOB: TOCTHHHIIBI, PECTOPaHBI,
TPaHCIIOPTHBIE KOMITAHWUH, OPTaHU3aIUS TOCY-
JTAPCTBEHHOTO WJIM MYHHIIMITAJIHHOTO YIpaB-
nenus u T.A. Kcratm 310 CBOMCTBO M Oymer
SIBJIICTCSI OCHOBHBIM KOHKYPEHTHBIM TPEUMY-
IIECTBOM 3TOr0 IEJIOCTHOIO OpraHu3Ma, Kak,
B CBOIO OYEpElb, CTPYKTYPHOIO dJIEMEHTA JIPY-
Tol 1EeJOCTHOM CUCTEMbl — YKOHOMUYECKOU
cucTeMbl pervona [1, 4].

3mechk OymeT TOJE3HBIM YIOMSHYTH, YTO
ecIiu TIepel KiacTepu3aleil pernoHa mpoBe-
CTH HCCJENOBAaHUE CIIPOCAa HA COOTBETCTBYIO-
IIME YCIYTH C LETbI0 U3yUYSHHUS BO3MOXKHOCTH
YKPYITHEHHsI KJIAcTePOB MallbIX H CPETHHUX
NPEANPUATANA, Ja enle M BHEIPUTh MOJHBIN
celvyac KIMCHTOOPHUCHTUPOBAHHBIA  IMOIXO]
K TPOIECCY KOMIUIEKCHOTO OOCIIy)KUBaHUS,
TO MOXXHO OyJIeT TOBOPUTH HE TOJBKO O IIO-
BBHIIICHUM KOHKYPEHTOCIIOCOOHOCTH  YCIIYT,
HO U B II€JIOM O TIOBBIIIIEHUH HHBECTHIIMOHHOMN
MIPHUBIIEKATEIILHOCTH BCETO PETHOHA.

Kcraru, Henmb3s 3a0bI1BaTh O TOM, 9TO C pa3-
BUTHEM UH()OPMAITMOHHBIX TEXHOJIOTUH U BO3-
HUKHOBCHHSI BCE OOJIBIIEr0 KOJIMYESCTBA WH-
TEPHET-CEPBUCOB HEOOXOIUMO T03a00THUTHCS
1 0 nH(GOPMAIIMOHHOM OOECTICUEHHH ITPHBIIE-
KaTeIbHOCTH CO37]aBaeéMOro Kilacrepa B OH-
JARH-TIPOCTPAHCTBE BEAb WM 3/1E€Ch CHUTyaIlus
nmocTeneHHo MeHserca. Ceiuac mpakKTHUECKH
BCE IMOTCHI[UAIBHBIC KIIMCHThI HAYMHAIOT MPO-
[[ECC peIlIeHUs] MpoOJIeMbl ¢ BBIOOPOM Cpe/l-
CTBa pa3MEIICHHS B PEXKMME OHJIAHH TaK Kak
3TO CBSI3aHO CO 3HAYUTEJILHOW HYKOHOMHUEH Bpe-
MeHU U (DPUHAHCOBBIX pecypcoB. MIMEHHO OH-
JIAaifH MOYKHO OIIEPaTHBHO U3Y4YUTh Mpejjiara-
E€MYI0 CTOMMOCTb Pa3MEICHUS, TOJIyYUTh BCIO
HEOOXOAMMYI0 HHPOPMALHIO 00 OTele U Mpo-
4yl HeoOxomumyr misi Bac wH(OpMaIuio.
To ecTp KkimacTepuzanus J0JDKHA TPOHUKATH
Y B UHTEPHET, TJI€ TPAMOTHOE MOTHBHUPOBAaHUE
MOTPEOUTEINSI CTAHOBUTCS BOOOIIIE PEIIAFOIIIM
(hakTOpOM, HO TIPU PTOM HEOOXOAMMO CICIIATh
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BC€, YTOOBI KIMEHTHI HE MEPELUId B PEKUM
camoo0cyxuBaHus [5].

B pamkax Ki1acTepHOTro IMOIXOMa MOXK-
HO OXapaKTepH30BaTh W OXHIAHUS MaJbIX
CPEICTB pa3MEeIIeHUs] WU MajbIX TOCTHHHI]
OT CO3[aHUS TaKUX CTPYKTYPHBIX CIUHUIL
B peruoHe. Hambornee BakHBIM SBISICTCS TO,
YTO MaJIbIM TOCTHHHIIAM OYEHb TPYIHO BBI-
JKUBaTb B KOHKYypEHTHOH OopnOe, mo3ToMy
OHM KaK pa3 M HCIBITHIBAIOT HEOOXOAUMOCTH
o0beTMHEHNS B TMAapTHEPCKylo ceTb. llpu-
YeM JUISL perroHa poJib Majoro TOCTHHHYHOTO
OM3Heca OueHb BayKHA, TaK KaK MMEHHO Tpel-
NPUSITUS WHAYCTPUUA TOCTCIPUUMCTBA OCY-
MIECTBISIIOT 3HAYUTEIbHBIE 3aKYIKH TOBapOB
W YCIyT ISl COOCTBEHHBIX IPOM3BOACTBEH-
HBIX HYXJI, KpOME TOTO, 3TO €IlIe U «THOKHIE»
MIPOM3BOJIUTEINN, OIEPATUBHO pearupyrolue
Ha U3MEHECHUsI KOHBIOHKTYPBI PbIHKA M MPHUJIa-
IOLIME YKOHOMUKE TEPPUTOPHH HEOOXOAMMYIO
3J1aCTUYHOCTS [ 1, 6].

Taxxe kpaliHe Ba)KHOI MPOOIeMOi SIBIIS-
eTCs HEYCTOMYMBOCTH NAHHOW cdepsl mpem-
MIPUHUMATEJILCTBA, KOTOPasi BO3HUKAET B CHITY
HecTaOWIbHOCTH BHeImHeH cpensl. OpnHa
13 CEPbE3HEUINX MPOoOJIEM Pa3BUTHUSI MaJbIX
oreneir B Poccum — 3T0 BOIIPOCHI perymupo-
BaHUS cTaTyca HeABWKUMOCTH. Kak mpasuio,
TOCTHUHUIIBI, HOMEPHOH (OHI KOTOPHIX He-
BEJIMK, B Ka4eCTBE OOBEKTa HEIBHIKMMOCTH
BBIOMPAIOT KBapTHPBI KHUJIBIX JIOMOB, OBIB-
[I1Me KOMMYHAIIKH.

OpnHako BBIKYIHUTHh TaKWe ITOMEIICHUS
Majio, UX eIle W HeoOXOAnMMO O(HIIMAIEHO
0(OpPMHTH, TIEPEBECTH U3 JKUJIOTO B HEXHIIOH
¢dona. Ceromust maHHas Tpoleaypa KpailiHe
CIIOKHA M COTIPOBOMKAAETCSI Maccoil popmalib-
Hocteil. Ha mpoTsbkennn Bcero mpouecca me-
peodopmnenust TpeOyroTcs Oonbiiue (QUHAH-
COBBIE ¥ BpDEMEHHBIE 3aTpaThI.

Kpowme Toro, naske mpu yCremnrHoM 10puan-
YeCKOM O(pOPMIICHUH, B OyIylieM TOCTHHHUIA
JIOJDKHA OyJIeT BBITUIAYMBATh BRICOKUE HAJIOTH.
DTO OCTaHABIUBACT MHOTUX HpEAIpUHUMATE-
neit. Elle oouH CyIIECTBEHHBIM HEAOCTATOK
MaJblX TOCTHHWUYHBIX TPEINPUATHN 3aKITo-
4aeTcs B TOM, YTO MM IIOTIPOCTY HE XBaTaeT
cpenctB Uit pa3BuTUs. CerogHs OrpoMHOE
KOJIMYECTBO OAHKOB BBIAAET KPEIUTHBIE Cpell-
CTBa, HO TOJYYHTh HMX MallbIM TOCTUHUIIAM
HE MPOCTO. BONBIIMHCTBO OAHKOB paccMaTpu-
BalOT JaHHBIE TPEANPUATHSA, KaK 3aBEIOMO
yOBITOUHBIC W HE KPEIUTOCIIOCOOHBIC, a T0-
TOMY, YTOOBI 00€30TIaCHTh Ce0s1, 3aITPALTHBAIOT
TaKOW 3aJI0T, KOTOPBIM OOJBIIUHCTBO MaJIbIX
TOCTUHUYHBIX MPEANPUATHH TPEAOCTABUTH
HE MOXET.

[Ipobmema ManbIX TOCTHHHUI, KOTOPYIO
HEJb35 OCTaBUTHh 0€3 BHUMAHHS — MPHUBIICUE-
HUE U yJepKaHue KIUeHTOoB. Ha npakruke, ro-
CTHHUIIBI, 0COOEHHO MaJjble, CTpajaloT OT He-

XBAaTKU KJIIMCHTOB, U 3TO HE YAUBUTCIILHO, BEJIb
BBUJIY CYILLECTBYIOUICH KOHKYPEHIIUHU U OTCYT-
CTBUU JOJDKHOTO YPOBHSI MapKETHHIA, MEPO-
MPUATUM 110 TTPOJBUIKEHUIO, MAJIOM TOCTUHUIIE
TPYAHO BBDKUTH HA PBIHKE.

Ecmm B KPYIHBIX TOCTHUHHULAX U CECTIAX Cy-
HIECTBYET OTJeNbHast CIy)k0a Mponaxk U Map-
KETUHTa, TO OOJIBIIAS YaCTh MAJIbIX TOCTUHHY-
HBIX NPEANpUATUNA UX JulleHa. Takke BecbMa
OCTpPO CTOWT TIpo0iIeMa KaapoB. YCmex Jr00-
ro TOCTUHMYHOTO MNPEAIPUSITUSI, HE3AaBUCUMO
OT €ro pa3MepoB, 3aBUCHUT OT BBICOKOKBAJIU-
¢unmpoBaHHOro nepconana. ocTuHUIa — 310
HE TOJILKO CTCHBI U KOMKH, a U CEPBUC, KOTOPBII
MPENOCTABISICTCA COTpyOHUKAMU. B Maibix
TOCTUHHUYHBIX MPEANPUATULX 3a4acTylO HE 3a-
0OTATCS 0 KaAPOBOM COCTaBE, TOBOPHUTH O TIO-
BBIIICHUU KBaJIM(UKAIMU TEepPCOHANa U pas-
JIMYHOI'O poJia TPECHUHI'aX HE NPUXOAUTCA.

Takum 00pa3zom, kiactepusanus B 0O0Ib-
IIMHCTBE CBOEM MTOMOKET PEUIUTh 3TH MPoodIIe-
MBI W CTaHeT KaTaJn3aTopoM Mpolecca 00b-
€MHEHUIO [TPEANIPUATUI B IAPTHEPCKYIO CETh
JUIS1 B3AaUMHOM NOJIEPKKH U Pa3BUTHS.

Kpome storo, miast masioro OuzHeca cyuie-
CTByeT npobiemMa «0aphepoB Ha BXOJE» IpH-
4yeM 3Ta IpobiieMa ToaKyercs 1Bosiko. C ogHOM
CTOPOHBI ATO XOPOLIO, TAK KaK OTCEKAeT KOH-
KypEeHTOB M Ja€T BO3MOXKHOCTH MalloMy Ou3-
HEeCy pacTH, a C JIpyroil CTOpPOHBI IJIOXO0, TaK
KakKk HE aact BBINTH Ha PBIHOK HOBBIM HI'PO-
kaMm. U 3mech oueHb BaXXHBIM ISl PErHOHAIb-
HBIX BIIACTEW MPOBOAMTH COATaHCHPOBAHHYIO
PEryIUPYIONLYI0 MOJUTHUKY, HCIOJIb3YOLLYIO
B KadecTBe 0aphepoB OYEHb MOHATHBIC W TIO-
3BOJISIIOIIME JTOCTHTaTh TPeOyeMOro KadecTBa
yenyr ¢daktopel. Cioma MOXXHO OTHECTH Me-
CTOMOJOKCHUE TOCTUHUYHOTO MPEANPUSLTHUS,
WM CO3[JaHUE BOKPYT CYIIECTBYIOIIETO OMpe-
JIENIEHHOW WH(PACTPYKTYPBL, BO3MOKHOCTH
BECTH OM3HEC ¢ MUHMMAaJIbHBIMHU HU3EPKKAMHU
¥ MHOTO€ JIpyToe.

IIpuyem sy yyacTHUKa TaKOro Kilacre-
pa mpu 3alUTe CBOUX HMHTEPECOB MPUICTCS
He 3a0BITh 00 MHTEpEecax CBOMX KOJUIET, TaK
KaK C HUIMH OH OOBEIWHEH YKOHOMUYECKUMHU
CBA3SIMU M OTHOLICHUSIMH, JTUYHBIMU KOHTaK-
TamMH, OPraHU3allMOHHOW KYJIBTYpOM, BKIIIO-
qarolel MpeAcTaBlIeHHs, LEHHOCTH, YCTa-
HOBKH, DTAJIOHBI JICCTBUN, a UHOTA OOIUM
OpeHZOM W MapKETHHTOBBIMU CTpPaTETHUSMHU.
To ectp 00 ONIIOPTYHHUCTHYECKOW cTpare-
TUM B JIaHHOM CIIy4ae MOXKHO 3a0BITh W 3TO
TO IO3UTHUBHOC, YTO B KOHCYHOM CUCTC BJIIUACT
Ha TIOBBIIICHHE KOHKYPEHTOCIIOCOOHOCTH YC-
JIyT BCETO PEeruoHa.

Bonee Toro mnms dopMUpOBaHHS CTPYK-
Typbl KJIACTEPHBIA MOIXOA XOpOLI TEM, 4TO
€CTECTBEHHBIM 00pa3oM MOXKET COYeTaTh Cer-
MEHTBI Pa3HbIX cdep AeSITEeIBHOCTH, MPOU3-
BOJSIIUX IIUPOKHUM CHEKTP TOBAPOB U YCIVT,
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TpeOyrolmuxcsi Bo Bpemst myTemecTBus. llo-
3BOJISIET CTPYKTYpPUPOBATh MPOILECC CO3JaHHS
MIPOYKTa, PACIIPEAEICHHOTO MEX Ty OOJIbIINM
KOJIMYECTBOM YYaCTHHUKOB, KaK Ha TEPPUTOPUHI
pEruoHa, Tak 1 3a ero npeaeIaMu.

B xauecTBe mpumepa Takoro myTH pa3BU-
TUS CTPYKTYpPhl MHAYCTPUH TOCTENPHUHMCTBA
MOYKHO IpPHUBECTH MOCKOBCKHUH pErHOH, IJe
y’Ke peannsyeTcs KI1acTepHbII IPOEKT «Ycaib-
051 [logmockoBbs». Y [1oIMOCKOBBS 11O 3TOMY
[10Ka3aTesIo cpeny peruoHos Poccun HeT KOH-
KYpPEHTOB. JTO TOT CaMOOBITHBIH YKIIaJ1 )KU3HU
pEerruoHa, KOTOPBIN CIIOKHICS M3-3a OIM30CTH
MHOTOBEKOBOW CTOJMIIBI Tocyapersa Pocenii-
ckoro. Cerogns coxpanunocs 6onee 320 ucro-
puueckux ycanel, Ha OCHOBE KOTOPBIX MOTYT
ObITb CO3JaHbl IIOJHOLICHHBIE TOCTUHUYHbIC
kyactepbl. IMEHHO MO3TOMY I MOCKOBCKO-
ro peruona «YcanpObl [logMOCKOBBS» cTaj
MEPBBIM MacCIITA0HBIM CTPYKTYPHBIM KJIacTep-
HBIM TIPOEKTOM, LEJNbIO KOTOPOTO SIBIISETCS
HE TOJIBKO ajanTanus oObEKTOB KYJIBTypHOIO
HacJleusi, HO U UX BOBJICUCHHUE B TypHCTHYE-
CKYI0 MHyCTPHIO.

C oT0Mi Henbio ObUTM pa3paboTaHbl CICIH-
aJIbHBIE YCIIOBHA pealu3ally JaHHOTO [0 CYyTH
HHPPACTPYKTYPHOTO MPOEKTa MO3BOJISIOIIETO
IIPU YCIIOBUM NPOBEICHUS €r0 PEKOHCTPYK-
LIUM apEHI0BaTh ycaab0y I10 JIbFTOTHOW CTaBKe
1 py6rnb 3a 1 kB. M apenbl Ha 49 et

CyTb mpoekTa 3aKiro4yaeTcss B TOM, 4YTO
ycaap0bl B paMKax MepecTpORKN PEKOHCTPYH-
PYIOTCSI 10 MUHU-OTEJIS MJIA MAJIOH TOCTHHULBI
BMeCTHMOCTBIO OT 20 10 50 HOMEpoB ¢ co0-
CTBEHHBIM IIAPKOM, HHOIZIA C BBIXOAOM K BOIE,
C KOHIOIIHEH, skodepmoii u T.1. Kak nmanupy-
€TCcsl — BOKPYT 3TUX ycaned MOTYT BO3HHKATh
TYPUCTCKHE LEHTPBl NPHUTSHKEHUs, 00beau-
HEHHbIC B OJMH OOIIMi Kiactep, GopMupyIo-
M Ipyroit HHGPACTPYKTYPHBINA MMPOEKT CO3-
JAHUSl «PACCESHHBIX» TOCTHHUL] I10J OOIIUM
openom «Ycaas0bl [TogMockoBbs» [6, 7).

3mech MPOCISKHUBACTCS O00Ias TEHICH-
LUsl HE MPOCTO IMOXKUTb B MHHHU-TOCTHHHLE,
a C UCIIOJIb30BaHUEM BOCIPOM3BEICHUS ObITa
BPEMEH CTPOMTENbCTBA yCaabObl, KOrga B Hell
KHWIN €€ NePBble BJIAJENbLIbl, X035€Ba WIN UX
ITOTOMKH. DTO IO CYTH CBOEH U €Il TOCTHHHU-
LIbI-MY3€H, KOTOpbIE COoJlepKaT My3€eiHHYI0 3KC-
MO3UILNI0, KCTAaTH, HE TOJIBKO JKCTEPHEPHYIO,
HO ¥ BIOJHE BO3MOXXHO HMHTEepbepHyro. Kak
YK€ TOBOPWJIOCH, BKJIIOUasl ycaabOy B Takon
NHGPACTPYKTYPHBI HPOEKT T'OCTUHUYHOIO
KJIacTepa, BOKPYT CTPYKTYPHUPYIOTCA U 00b-
eKThI 10Ka3a, KOTOPbIE PacIoyliaraloTcs Ha UX
HMCTOPUYECKOW TEPPUTOPUM M BXOJAT B €IH-
HBI apXUTEKTYpHBIM aHcamOib. [Ipuuem
CIoZIa MOTYT OBITh OTHECEHBI HE TOJIKO MY3€H,

HO U pEKPCALMOHHBIC KOMITJICKChI, UTHTCPCCHBIC
ropoJa, KOTOpbIC HACBIIIAOT aCCOpTHMCHTHBIfI
NEpCUYCHb npezmomeﬂnﬁ. BTO, KCTaTu, BO3-
MOXHOCTb JIsI OTCJILEPOB €IIC WU IPOATIUTH
BBICOKHM CE30H B JTaHHOM KOHKPETHOM CJiy4dac.

3aKjIoueHue

Takum 00pa3oMm, B XOJ€ HCCIICAOBaHUS
OBLTO BBIABICHO, YTO CO3JaHUE KJIACTEPOB
0JIarOTBOPHO BIUSET HA UH(PPACTPYKTYPY HC-
CJIeyeMOro peruoHa. Tak Kak 3TOT MpOIecC
3aIyCKaeT MOCTPOSHUH CBA3EH MEXIy Tpes-
MIPUATHSMU 337IeHICTBOBAHHBIMH B TYPHUCTCKOM
Om3HECe BCEro pernoHa. JTO B CBOIO OYepedb
MO3BOJIACT MPCOAOJICTh IMPECANPUATUAM I3TOT'O
CEKTOpa PKOHOMHUKH JIOKAJIhHYIO 3aMKHYTOCTh
Ha BHYTPEHHHX NpOOJeMax, Jierde CIpaBUTh-
Csi CO CBOEW WMHEPIMOHHOCTHIO B TpOIEcce
TIEPECTPOCHUST ACCOPTUMEHTHOTO pAaa yCIyT.
COOTBETCTBEHHO PacTET CKOPOCTh OOMEHA HH-
(hopmarueii Mex 1y HHPPACTPYKTYPHBIMH dJ1e-
MEHTaMH Ou3Heca Kak B TOPH30HTAIBHOM, TaK
Y B BEPTUKAJIHLHOM HAIPABICHHUH, PACTET KOH-
KypEHTOCIIOCOOHOCTh MpPEIaraéMbIX TaKUMHU
MIPEINPUATHSIME yCIyT, U B UTOTE BBHICTPanBa-
eTcsl LeseBasi CerMeHTalMsl PEANPUITHIA HH-
JIYCTPUU TOCTEIIPUUMCTBA BCETO PETUOHA.
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