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ARTICLE
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THEORETICAL STUDIES OF STUDENT BEHAVIOR
IN THE PROCESS OF ACQUIRING KNOWLEDGE

Romanov V.P., Shiryaeva N.A.

National Research University “MIET”, Moscow,
e-mail: romanov.valeri@gmail.com; shiryaeva.nataliya@gmail.com

The article analyzes the probabilistic-statistical model of the student, according to which the student is identi-
fied by the distribution function (probability density) in the information space. In the process of assimilation of infor-
mation, the behavior of the student has a random character, determined by the random nature of his psychosomatic
state. Based on the solution of the continuity equation with respect to the probability density in coordinate space, the-
oretical distribution functions are found that identify students in the process of acquiring knowledge, which in form
coincide with the distribution functions corresponding to the law of normal distribution. A comparative analysis of
theoretical and experimental distribution functions has shown that these functions are in good agreement with each
other. A study of the evolution of the distribution functions identifying students in the learning time interval from
the first year to the fifth year inclusive showed that the variance of the distribution functions increases over time. In
addition, the distribution functions that identify poorly performing students overlap. The overlap of functions occurs
between the distribution functions related to the first and second, second and third, third and fourth, fourth and fifth
years of study, increasing with the learning time. The overlap of distribution functions identifying strong students
is insignificant. This means that in order to ensure optimal conditions for realizing the potential of weak and strong
students in the process of obtaining education, it is advisable to use a system of step-by-step learning with branching.

Keywords: theoretical research, student, probabilistic-statistical method, information, distribution function, variance,

mathematical expectation, step-by-step learning with branching.

Introduction

Currently, probabilistic-statistical meth-
ods are widely used in conducting psycholog-
ical and pedagogical research, which include
the classical or mass probabilistic-statistical
method (MPS-method) and the non-classical
or individual probabilistic-statistical method
(IPS-method). The MPS-method is used to
analyze the behavior of a large number of ob-
jects or events, because it is in this case that
statistical patterns become apparent [1, 2].
The IPS-method is used to analyze the be-
havior of individual objects, which internally
have a random character of behavior. Such
objects include quantum objects (electrons,
atoms, etc.) and a person in the process of ac-
tivity, for example, a student in the process of
acquiring knowledge [3, 4].

In the process of acquiring knowledge (as-
similation of information), the student moves
in the information space, which is a set of re-
sults of the semantic activity of mankind. Aca-
demic disciplines contain information blocks
arranged in a strict logical sequence. This
means that there are certain directions in the
information space, along which students move.
In computer science, information is usually
measured in bits, and in pedagogy, when meas-
uring students’ knowledge, in points. There is
a certain relationship between bits of informa-
tion and scores, namely, the maximum score

of the selected measurement scale corresponds
to the amount of information contained in the
academic discipline.

In accordance with the IPS-method, the
student is identified by a differential distribu-
tion function (probability density), and, conse-
quently, we can only talk about the probability
of finding the student in one or another area of
the information space [3]. Hereafter, for reasons
of brevity, we will call the differential distribu-
tion function simply a distribution function. The
student’s knowledge is random in nature, since
it is a product of his consciousness (the work of
the brain), the determinism of which is realized
through randomness due to the random nature
of the psychosomatic state of a person. These
arguments formed the basis for constructing a
probabilistic-statistical model of the student, ac-
cording to which he is identified by the distribu-
tion function in the information space.

The purpose of the study is the theoretical
substantiation and application of an individual
probabilistic-statistical method for analyzing
the behavior of a student in the process of ac-
quiring knowledge.

Materials and research methods

The distribution functions that identify the
student are solutions of differential equations
obtained on the basis of the law of conserva-
tion of probability [3]. They are continuity
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equations that relate the change of probability
density per unit of time in the space of coordi-
nates, velocities and accelerations of various

oY (o;t)
ot
oY (o, 6;1)
ot
0¥ (o, 6,6; 1)
ot

where, ¥Y(o;t), ¥(o, 6;¢t) and ¥(o, 6,0; 1)
are the distribution functions identify-
ing the student in the information space;
G,<6>,6,<6>, <G> are coordinate,
velocity, average velocity, first-order accel-
eration, average first-order acceleration and
average second—order acceleration, respec-
tively; ¢ is time.

This system consists of an infinite num-
ber of equations, and the question of which
of the above equations to use to find the dis-
tribution function depends on the possibility
of obtaining data on the average values of
velocity and accelerations of various orders.

The first equation from the system of
differential equations (1) allows us to ex-
plicitly find the distribution function de-
scribing the behavior of the student in co-
ordinate space. We will now find a solution
to this equation by writing it in the follo
wing form:

oY (o;t) L 6>6‘P(G;1) _

orders with the divergence of the probability
flux density. These equations have the follow-
ing form:

+divg[<6>Y(o;t)] =0,
+divg[6 W (o, &; )] +divg[< 5> ¥ (o, 5;1)] =0,

+divg[6 Y (0, 6,8; 1)]+divg[6 ¥ (0, 6,8; )] +divs[< & > ¥ (o, 6, 6; 1)] =0

(M

The solution to this equation is the argu-
ment function (< 6 >t — o), namely,

Y(o;t)=¥Y(<6>t-0). 3)

This can be verified by substituting (3) into
(2). We will find a specific form of distribution
function from the analysis of experimental ma-
terial. To this end, we will use an experimental
distribution function that identifies the student,
obtained using the IVS method on a twenty-
point scale and corresponding to 3 points on a
five-point scale [5] (fig. 1).

The experimental distribution function is
presented in the form of a histogram, which
was obtained by averaging 28 individual dis-
tribution functions of students who took the
physics exam. It is found that the histogram is
well approximated by the distribution function
(smooth line) corresponding to the law of nor-
mal distribution [6]:

2
ﬁp{w} @

Y(o)=

2p
where ¢ is the coordinate; < ¢ > is mathemati-
cal expectation; p is variance.

0. 2
ot oo @
¥, point™!
02
0.1
0 I |

8 10 12 O,point

Fig. 1. Distribution function: experimental (histogram); theoretical (smooth line)
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When calculating the distribution func-
tion according to formula (4), a good ap-
proximation of the histogram was obtained
at < o >=6.5 points and p = 3 point?. The fact
that the distribution function, which identifies
the student in the process of acquiring knowl-
edge, corresponds to the law of normal dis-
tribution, which describes the random nature
of the behavior of a large number of objects,
is natural from a mathematical point of view,
since mathematics analyzes the general charac-
ter of the behavior of objects, distracting from
their nature. In this case, the random nature of
the behavior is common for both a single ob-
ject (student) and a large number of objects.

Research results and discussion
The joint analysis of equations (3) and (4)
makes it possible to explicitly write down the
distribution function that identifies the student:

. 2
Wiour) - w} )

1

——eX
\ 27 p{ 2u

Function (5) will be distributed in the infor-
mation space and in time, without changing its
initial form. This means that the variance of the
distribution function will remain unchanged,
and this contradicts experimental data. We

will obtain the information about the nature of
changes in the variance of distribution func-

¥, point!
05t — 1

04
03

0.2

tions over time from the analysis of the evolu-
tion of experimental distribution functions. To
do this, first consider the evolution of the ex-
perimental distribution function obtained using
the MPS-method (fig. 2a). This will allow us
to find the dependence of the variance on time,
and then calculate the theoretical distribution
functions that identify the student, in accord-
ance with the IPS-method, using formula (5)
and the found dependence of the variance on
time. Let’s use a five—point knowledge meas-
urement system, the absolute error in this case
is 0.5 points, and the relative error is 10%. The
construction of the distribution function will be
carried out in terms of one academic discipline
per semester in accordance with [5]. Thus, the
assessment of a student who received 3 points
on the exam should be written taking into ac-
count the error in the form of (3.0 £ 0.5) points,
where 3 points is the mathematical expecta-
tion. This means that the student is identified
by a distribution function, the width of which is
1 point, and the height is 1 point~'. Therefore,
after a two-semester year of study, the width of
the distribution function will be 2 points, after
the second — 4 points, after the third — 6 points,
after the fourth — 8 points and after the fifth —
10 points. The average rate of movement of the
mathematical expectation is 6 points per year
(<6>= 6 points /year). The evolution of the
distribution function by year is shown in fig. 2.

01

0 L 1 1 L 1 1 1

Y, point!
0.6
0.5
0.4
0.3
0.2

0.1
0

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 O,point

0 2 4 6 810 12 14 16 18 20 22 24 26 28 30 32 34 36 38 ©,point

Fig.2. Evolution of distribution functions: @) — obtained by the MPS-method; ») — obtained
by the IPS-method; 1, 2, 3, 4, 5 — after the first, second, third, fourth, fifth years of study, respectively
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Y, point !

0.3

0.2

G, point
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01

0 f L ! ! L
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Fig. 3. Evolution of distribution functions: a) — experimental; b) — theoretical;
1,2,3,4,5—after 1, 2, 3, 4, 5 years of study, respectively

The distribution functions shown in fig. 2b
were calculated using formula (5) using the
values of variance obtained by finding the mo-
ments of the second-order of rectangular distri-
bution functions (fig. 2a). The analysis of the
data presented in fig. 2 shows that the distri-
bution functions obtained using the IPS-meth-
od are much more informative than the dis-
tribution functions obtained by the traditional
MPS-method. Within the framework of a five-
point measurement system, due to the large
measurement error, it is impossible to obtain
experimental distribution functions identifying
the student using the IPS-method. This prob-
lem is solved when switching to measurement
systems with a higher score, for example, to
ten-point, twenty-point, hundred-point mea-
surement systems. However, when analyzing
the behavior of a large number of students,
the distribution functions obtained by the
IPS-method can be approximated by rectan-
gular functions that actually coincide in shape
with the distribution functions obtained by the
MPS-method. This approach to obtaining ex-
perimental distribution functions was imple-
mented in [5]. Fig. 3 shows the experimental
and theoretical distribution functions.

The experimental distribution function
(fig.3a) is taken from [5]. This function was
obtained by averaging the individual distribu-
tion functions of the student flow (78 people). It
can be seen that as we move in the information

space, the variance of the distribution functions
increases, and the distribution functions them-
selves overlap, and especially heavily starting
from the third year of study. The weak students
contributed to the tail part of the distribution
function, and the strong students contributed
to the head part. By the terms “weak”, “aver-
age” and “strong” student we will condition-
ally understand students who receive an aver-
age of three points, four points and five points
on exams according to the five-point system,
respectively. An analysis of possible theoreti-
cal distribution functions has shown that the
distribution function identifying the average
student (fig. 3b), taking into account the lin-
ear dependence of mathematical expectation
on time (<o >=<6>1¢, where <6>= § point/
year) and variance on time (i = at, where a = 2
point® /year), agrees well with the experimental
distribution function.

Fig.4 shows the dependences of the theo-
retical distribution functions on the learning
time, describing the behavior of the weak and
strong students.

When calculating the distribution func-
tions, linear dependences of mathematical
expectation on time were used, which were
equal to 6 points/year for the weak student and
10 points/year for the strong student. The time
dependence of the variance was assumed to be
the same as when calculating the distribution
function for the average student.
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0
0 5 10
Y, point !
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Fig. 4. Evolution of distribution functions: a) — identifying the weak student;
b) — identifying the strong student; 1, 2, 3, 4, 5 —after 1, 2, 3, 4, 5 years of study, respectively

The analysis of the data shown in fig.
4 showed that the distribution functions iden-
tifying the weak student (fig.4a) heavily over-
lap, especially at senior courses. This means
that the weak student, figuratively speaking,
seems to be “stuck” in the information space.
At the same time, the distribution functions
identifying the strong student (fig. 4b) over-
lap slightly and are significantly ahead of the
distribution functions identifying the weak
student. This means that co-education of weak
students and strong students is not advisable.
To ensure optimal conditions for realizing the
potential of weak and strong students in the
process of obtaining education, it is advisable
to switch to a system of step-by-step learning
with branching [5].

We will analyze stationary distribution
functions — distribution functions that do not
depend on time and characterize the station-
ary state of an object or system. The stationary
state corresponds to the condition under which
0¥ (o;t)/0t=0. Then, in accordance with
equation(2),wewillhave < 6> d¥(c)/do=0.
In this case, there are two solutions: the first
corresponds to the condition <& >=0, the
second — to the condition d¥(c)/do=0. In
the first case, the derivative of the distribu-
tion function from the coordinate can be de-
termined by an arbitrary coordinate function,
namely, d¥(c)/do= f(c), where [f(o)
is an arbitrary function. To find the distribu-

tion function, we use the following integral
transformation

Y(o)= jf(c)dc+ const .

In [5], a method for finding the distribution
function for this case is considered, based on
the use of step functions [7], and the function
itself is found, which has the following form

The differential distribution function is ob-
tained in the form of a histogram by averaging
the individual distribution functions identify-
ing the students, and then approximated by a
smooth line. The distribution function is rep-
resented in a dimensionless coordinate system
(P*(6") =¥ (6)Opaxs O =0/ Cpmax, Where
c . 1s the maximum value of the scale) and
in a twenty-point coordinate system. Using a
dimensionless coordinate system is convenient
because the distribution function represented
in a dimensionless coordinate system has the
same appearance in all other coordinate sys-
tems. This allows direct translation of the dis-
tribution function from one coordinate system
to another. Due to the presence of measurement
scale boundaries, the distribution function has
a “U”-shaped appearance.

Let’s consider the second stationary solution
corresponding to the condition d'\¥(c)/do =0
. The solution of this equation is a func-
tion independent of the coordinate, namely,
Y(c) =1/6pax - This distribution function is
the same for both weak and strong students.
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Fig.5. Differential distribution function

This means that the process of transition of
the system to a stationary state should last as
long as it takes, so that not only strong students
could assimilate the material of a particular
academic discipline, but also weak students.

Conclusions

1. The solution of the differential equa-
tion describing the progress of the student in
the information space in the process of obtain-
ing knowledge is obtained. The solution is a
distribution function that identifies the stu-
dent, which in form coincides with the nor-
mal distribution.

2. A joint analysis is carried out of the evo-
lution of the experimental student distribution
function (obtained by averaging the individual
distribution functions of the students of the
flow) and the theoretical distribution function
identifying the student. It is established that the
theoretical distribution function identifying the
average student is in good agreement with the
experimental distribution function.

3. A comparative analysis of the theoreti-
cal distribution functions identifying weak and
strong students showed that the distribution
functions identifying weak students begin to

overlap after the second year of study, and the
degree of overlap increases over time. The dis-
tribution functions identifying strong students
overlap slightly.

4. It is shown that in order to ensure opti-
mal conditions for the realization of the poten-
tial opportunities of weak and strong students
in the process of obtaining education, it is ad-
visable to use a system of step-by-step learning
with branching.
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The article presents a comprehensive analysis of modern methods for automated software security analysis.
The main approaches to vulnerability detection are considered, including static and dynamic code analysis, as well
as hybrid methods using machine learning. Current problems and limitations of existing tools are analyzed, and
promising directions for the development of automated security testing technologies are proposed. The study covers
a wide range of issues, including the effectiveness of various analysis methods, problems of integrating tools into
the development process, and the possibilities of using artificial intelligence to improve the accuracy of vulnerability
detection. Special attention is paid to the problem of reducing false positives and prioritizing identified vulnerabili-
ties. Based on the analysis, recommendations are formulated for improving existing approaches and developing new
methods for automated software security analysis. The research highlights the critical importance of developing
comprehensive approaches that combine different analysis methods and leverage modern machine learning tech-
nologies to enhance the effectiveness of vulnerability detection. The results show that no single method can provide
full coverage of all types of vulnerabilities, necessitating the use of a hybrid approach integrating static and dynamic
analysis with advanced Al techniques. The article also addresses issues of standardizing vulnerability descriptions,
challenges in creating high-quality datasets for training machine learning models, and prospects for developing se-
curity analysis tools in the context of modern software development methodologies such as DevOps and continuous
integration. The study emphasizes the need for ongoing research and development in this field to keep pace with
evolving security threats and increasingly complex software systems. It also discusses the importance of balancing
automation with human expertise in the security analysis process and the potential for Al-driven tools to augment
rather than replace human security analysts.

Keywords: static analysis, dynamic analysis, software vulnerabilities, automated testing, software security, machine
learning, security testing

Introduction tegration into the development process, as well
as insufficient coverage of various types of vul-
nerabilities [4].

An important problem is also the standard-
ization of vulnerability descriptions — different
tools use their own classifications and termi-
nology, which makes it difficult to compare
them and integrate analysis results. Existing in-
itiatives such as Common Weakness Enumera-
tion (CWE) and Common Vulnerabilities and
Exposures (CVE) aim to create a unified clas-
sification system, but the process of mapping
rules from different tools to these standards of-
ten leads to inconsistencies and gaps [5].

Special attention should be paid to the
problem of “false negative” results, when exist-
ing vulnerabilities are not detected by analysis
tools. Unlike false positives, it is much more

In the modern world, software plays a criti-
cal role in virtually all spheres of life — from
household devices to industrial control sys-
tems, making security issues particularly rel-
evant. The growing complexity of software
systems and a significant increase in source
code volumes, reaching millions of lines, make
complete manual vulnerability testing practi-
cally impossible. In this regard, automated se-
curity analysis tools are becoming a necessary
element of the software development process,
allowing potential problems to be identified at
early stages [1-3].

Existing solutions for automated secu-
rity analysis include various approaches and
methods that work at different stages of the

software lifecycle. Static code analysis allows
finding vulnerabilities without executing it, dy-
namic analysis checks security during program
execution, and hybrid methods combine both
approaches. However, their effective applica-
tion faces a number of significant limitations,
including a high level of false positives, reach-
ing 30-50% of the total number of problems
found, the complexity of configuration and in-

difficult to assess the scale of this problem due
to its very nature. At the same time, missed
critical vulnerabilities can pose a serious threat
to software security.

A promising direction for the development
of security analysis tools is the application of
machine learning methods, which allow in-
creasing the accuracy of vulnerability detec-
tion and reducing the number of false positives.

EUROPEAN JOURNAL OF NATURAL HISTORY N\e§, 2024



Technical sciences

However, the effective use of such approaches
requires high-quality datasets containing ex-
amples of real vulnerabilities and their exploi-
tation. Creating and maintaining the relevance
of such datasets presents a separate challeng-
ing task.

Comprehensive analysis
of the effectiveness of methods and tools
for automated software security testing

As part of this study, a comprehensive anal-
ysis of existing methods and tools for automat-
ed software security analysis was conducted.
The research was based on a systematic review
of scientific literature, analysis of practical
experience in applying various tools, as well
as an assessment of promising directions for
technology development in this area. To form
a representative sample, more than 160 thou-
sand vulnerability records from the Common
Vulnerabilities and Exposures (CVE) database
were analyzed, covering both proprietary and
open-source projects.

The methodology included several interre-
lated stages. At the first stage, an analysis of ex-
isting approaches to vulnerability classification
was conducted, including Common Weakness
Enumeration (CWE) and specialized catalogs
of major vendors. Significant discrepancies in
terminology and classification between differ-
ent systems were identified, which creates dif-
ficulties in integrating analysis tools [6, 7].

Atthe second stage, the features of applying
static and dynamic code analysis were investi-
gated. It was found that static analyzers, despite
a high percentage of false positives (up to 30-
50%), allow identifying potential vulnerabili-
ties at early stages of development. Dynamic
analysis demonstrates higher accuracy but re-
quires the creation of special test scenarios.

Special attention was paid to studying the
following key aspects:

» The effectiveness of various approaches
to vulnerability detection, including code cov-
erage analysis, detection accuracy, and false
positive rate.

* Problems of integrating analysis tools into
the development process, in particular issues of
configuration, performance, and usability.

* Possibilities of applying machine learn-
ing to improve analysis accuracy, including the
use of large datasets of known vulnerabilities.

» Methods for reducing the number of false
positives by improving contextual analysis and
prioritizing results.

* Approaches to prioritizing identified vul-
nerabilities based on criticality assessment and
probability of exploitation.

The study also included an analysis of
practical experience in using security tools
in real projects. The main reasons for re-
fusing to use analysis tools were identified,
including configuration complexity, high
cost, insufficient integration with develop-
ment processes, and low quality of prob-
lem descriptions.

To improve the effectiveness of security
analysis tools, it is necessary to:

* Improve integration with modern devel-
opment environments.

* Provide more accurate prioritization of
identified vulnerabilities.

* Provide more detailed problem descrip-
tions and recommendations for their elimi-
nation.

* Reduce the number of false positives by
improving contextual analysis.

* Expand support for various programming
languages and technologies.

Additionally, issues of standardizing vul-
nerability descriptions and problems of map-
ping different classifications were considered.
The analysis showed that existing initiatives
such as Common Weakness Enumeration
(CWE) and Common Vulnerabilities and
Exposures (CVE), while providing a basic
structure for classification, do not always al-
low accurate description of complex attack
scenarios and relationships between various
vulnerabilities [8].

Special attention was paid to the problem
of “false negative” results, when existing vul-
nerabilities are not detected by analysis tools.
Unlike false positives, it is much more difficult
to assess the scale of this problem. Potential
approaches to assessing and reducing the num-
ber of missed vulnerabilities were considered,
including the application of machine learn-
ing methods and combining different types
of analysis.

The study also touched upon issues of cre-
ating and maintaining up-to-date datasets for
training machine learning models in security
analysis tasks. Existing open vulnerability da-
tabases and their limitations were analyzed,
and approaches to creating synthetic datasets
for testing analysis tools were considered.

As a result of the analysis, recommenda-
tions were formulated for improving meth-
ods and tools for automated software security
analysis, including the need to develop more
flexible formats for describing analysis results,
improving integration with modern develop-
ment processes, and applying machine learn-
ing methods to increase the accuracy of vulner-
ability detection.
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Comparative analysis of modern
automated vulnerability search tools
and prospects for their development

using machine learning methods

The analysis showed that existing automat-
ed security analysis tools can be divided into
several main categories:

1. Static code analysis tools that work
without executing it, including syntactic ana-
lyzers, semantic data flow analyzers, and mod-
el checking tools. These solutions allow find-
ing potential vulnerabilities at early stages but
have limitations in the form of a large number
of false positives.

2. Dynamic analysis tools that check secu-
rity during program execution by monitoring
application behavior, tracking data flows, and
identifying anomalous behavior. Such tools
provide higher accuracy but require careful
preparation of test scenarios.

3. Hybrid solutions combining various
analysis approaches, including static and dy-
namic analysis, as well as machine learning
methods. Such tools allow compensating for
the shortcomings of individual approaches
and increasing the effectiveness of vulnerabil-
ity detection.

4. Specialized tools for analyzing specific
types of vulnerabilities, such as SQL injections,
cross-site scripting (XSS), or buffer overflow.
Such solutions provide in-depth analysis of
certain vulnerability classes.

However, each approach has its advantages
and limitations. Static analysis is effective for
early detection of potential security problems
but often generates a significant number of
false positives, which complicates practical ap-
plication. According to research, up to 50% of
static analyzer warnings can be false. Dynamic
analysis provides higher accuracy by checking
the actual behavior of the program but requires
creating special test scenarios and cannot de-
tect all potential problems due to limited code
coverage [9].

The study showed that a promising direc-
tion is the application of machine learning
methods to improve analysis accuracy and re-
duce the number of false positives. The use of
neural networks and other machine learning
algorithms allows considering the context of
software use, identifying complex vulnerabil-
ity patterns, and adapting analysis to specific
requirements. For example, applying deep
learning methods for source code analysis
can reduce the number of false positives by
30-40% compared to traditional approaches
[10, 11].

An important aspect is also the integration
of security analysis tools into the software de-
velopment process. Research shows that the
effectiveness of tool application significantly
depends on how conveniently they fit into ex-
isting development processes and tools. It is
necessary to ensure support for popular devel-
opment environments, version control systems,
and continuous integration tools.

Special attention should be paid to the prob-
lem of prioritizing identified vulnerabilities.
With limited resources, it is critical to correctly
determine the sequence of addressing detected
security problems. A promising approach is the
application of risk-oriented analysis, consider-
ing both the probability of vulnerability exploi-
tation and the potential damage from its use.

Additionally, the following aspects of de-
veloping automated security analysis tools
were considered:

 Application of natural language process-
ing methods for analyzing comments in code,
documentation, and other textual artifacts of
the project to identify potential vulnerabilities.

* Use of graph neural networks to analyze
code structure and identify complex dependen-
cies between various programs components.

* Development of interpretable machine
learning methods to ensure transparency and
explainability of analysis results.

* Creation of specialized language models
pre-trained on large volumes of source code
to improve analysis accuracy in specific sub-
ject areas.

* Application of active learning methods to
adapt machine learning models to the specifics
of projects and reduce the need for large vol-
umes of labeled data.

* Development of analysis methods that
consider the features of modern software ar-
chitectures, including microservices and dis-
tributed systems.

The study also touched upon issues of eval-
uating the effectiveness of security analysis
tools. Various metrics used to compare tools
were considered, including accuracy, com-
pleteness, F1-measure, and analysis time. The
need to develop more comprehensive evalua-
tion methods that consider not only technical
aspects but also usability, integration with de-
velopment processes, and economic efficiency
was noted.

Conclusion

The conducted study confirms the critical
importance of developing methods for auto-
mated software security analysis. The results
show that the most promising approach is a
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comprehensive one, combining various analy-
sis methods and using modern machine learn-
ing technologies to improve the effectiveness
of vulnerability detection. Analysis of exist-
ing tools revealed that no single method can
provide complete coverage of all types of vul-
nerabilities, making it necessary to apply a hy-
brid approach.

Static code analysis, despite a high level
of false positives, remains an important com-
ponent of the security testing process, allow-
ing potential problems to be identified at early
stages of development. Dynamic analysis, in
turn, provides more accurate results by ana-
lyzing the actual behavior of the program, but
requires significant resources to create test sce-
narios. Integration of machine learning meth-
ods can significantly improve analysis accura-
cy by considering the context of software use
and adapting to specific project requirements.

Further research in this area should be
directed towards developing more advanced
methods of integrating analysis tools into the
development process. It is critically important
to reduce the number of false positives, which
significantly reduce developers’ trust in the re-
sults of automated analysis. It is also necessary
to pay attention to the problem of false negative
results, which can miss critical vulnerabilities.

Special attention should be paid to devel-
oping methods for prioritizing identified vul-
nerabilities and automating the process of their
elimination. Existing approaches to vulnerabil-
ity ranking are often based on simplified criti-
cality assessment models that do not consider
the specifics of projects. It is necessary to de-
velop more advanced risk assessment methods
that consider both technical aspects of vulnera-
bilities and features of business processes.

Integration of security analysis tools into
modern DevOps processes presents a separate
important task. It is necessary to ensure con-
tinuous security analysis at all stages of the
software lifecycle without creating significant
delays in the development process. A promis-
ing direction is the development of intelligent
systems capable of automatically determining
the optimal set of security checks depending on
the context of code changes.

Standardization and unification of security
analysis results presentation also requires fur-
ther development. Existing standards such as

CWE and CVE provide a basic classification
of vulnerabilities, but do not always allow ac-
curate description of complex attack scenarios
and relationships between various vulnerabil-
ities. It is necessary to develop more flexible
formats for describing analysis results, ensur-
ing effective communication between various
participants in the development process.
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This article chronicles the main official events that took place at the XXV World Philosophical Congress, from
opening to closing, as well as a brief analysis of some key substantive issues. Such important issues as the name of
the congress, some problems of women’s (gender), African, Asian and Russian philosophy in modern conditions
were considered. Some attention is paid to the comparative statistical analysis of the works accepted by the organ-
izing committee from Russia and the philosophers who actually traveled to Rome. It is important to emphasize that
in difficult political and economic conditions, 25 delegates managed to come to the Congress, who actively pursued
Russian topics at this high-level forum. There were delegates from different universities of the country, such as the
Institute of Philosophy of the Russian Academy of Sciences, Lomonosov Moscow State University, MISIS National
Research Technological University and other universities. The role of famous Western, Russian thinkers, philoso-
phers from Belarus, Kazakhstan and Moldova was specially noted, without whose participation this congress would

hardly have been able to become a real-world event.

Keywords: Invited Sessions, Plenary sessions, Philosophy, Round Tables, Symposiums, Thematic Sections, World

Philosophical Congress

Introduction

The jubilee XXV World Philosophical
Congress, which was held in Rome from 1 to
8 August 2024 under the motto «Philosophy
across Borders», has completed its work [1].

The World Philosophical Congresses have
been held every five years since 1900 under
the auspices of the International Federation
of Philosophical Societies (Fédération Inter-
nationale des Sociétés de Philosophie, (FISP),
and are the largest forums in the field of phi-
losophy. The official documents state that the
purpose of these events is to contribute to the
development of professional relations between
philosophers of all countries, promote philo-
sophical education and contribute to the influ-
ence of philosophical knowledge on solving
global problems of our time.

In Italy, the World Philosophical Congresses
have already been held three times (in Bologna
in 1911, Naples in 1924 and Venice in 1958).
The congress was held in Rome for the first time.
We can say that the Italians were just lucky. The
fact is that at first this congress was planned to
be held in Melbourne (Australia), but due to the
covid epidemic and financial problems, it was
decided to move the congress to Rome.

Materials and methods of research

First of all, the well-known four rules of
the Descartes’ scientific research method [2,

pp. 256-262] were applied in the article: intui-
tive insight is a direct immersion into the very
atmosphere of the congress, analysis, gener-
alization and consideration of all objective cir-
cumstances, of events and reports. The method
of textual analysis of the congress program was
used. Empirical research methods were also
relevant for us: observation, fixation, compari-
son, classification and understanding of events
taking place at the congress.

Opening of the Congress

It opened on August 1 in the late even-
ing in the open air in the Baths of Caracalla
(ital.: Terme di Caracalla) in Rome, where the
ancient Romans loved to spend time discuss-
ing topical issues of the political and econom-
ic life of the country. The construction of the
Baths was completed in 217 AD after the death
of Emperor Caracalla, so they are officially
called Antonina baths. After greetings from
the Mayor of Rome Roberto Gualtieri, Rector
of Sapienza University Antonella Polimeni,
President of the Italian Organizing Committee
Emidio Spinelli and President of FISP and the
XXV World Philosophical Congress Luca Ma-
ria Scarantino, the artists of the Rome Opera
House performed three arias from the opera by
J. Puccini’s «Toscax.

The Congress itself was held at the oldest
university in Rome and one of the largest higher
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educational institutions in Europe, La Sapienza
(ital.: Sapienza Universita di Roma), founded
in 1303 by Pope Boniface VIII. The name of
the university means «wisdom» in Latin.

The reports were severely selected:
the Congress program committee selected
4309 applications from 109 countries and
997 articles for presentations at student ses-
sions for 89 sections (Russian students should
think about participating in the XXVI World
Philosophical Congress, which will be held in
Tokyo in 2028).

In addition to the sections, 5 plenary ses-
sions, 10 symposiums and more than 300 Round
tables were held. Professors invited by the Pro-
gram Committee also spoke. Meetings of philo-
sophical societies from different countries, a
FISP meeting, invited sessions and other events
were held. There were also accompanying per-
sons at the congress who did not make presen-
tations at the sections, but could speak at the
«Round Tablesy.

The purpose of the Congress

One of the tasks of the Congress was to
show that the philosophy of women is as im-
portant for humanity as the philosophy of
men, and the philosophy of African peoples
is no less important than European philoso-
phy. Therefore, there were two sections at the
congress devoted to African Philosophy (sepa-
rately the philosophy of Africa and separately
the philosophy of the Caribbean), but, unfortu-
nately, for some unknown reasons the section
«German philosophy» was not included in the
general list of sections.

Various philosophical issues of ontology,
epistemology, anthropology, social philosophy,
philosophy of technology, ethics, aesthetics,
history of philosophy and problems of national
philosophy were discussed at plenary sessions,
symposiums, round tables and sections.

It is also important to note that in recent
years preceding the Congress, there have been
certain changes in the value system of West-
ern European philosophers. Thus, the famous
French philosopher, the creator of the theory of
deconstruction, Jacques Derrida, who yester-
day was the idol of European philosophy, today
almost no one is interested in his philosophy.
On 552 pages of the Program no reports dedi-
cated to his work could be found among repre-
sentatives of Western Europe. Derrida saw the
meaning of his work in overcoming traditional
European philosophy, but it turned out the op-
posite, Western philosophy «overcame» Der-
rida himself. Note that Derrida is also ignored
in the Anglo-American tradition of analytical

philosophy. Interest in this philosopher has
moved to other countries: Chinese comrades
devoted two whole speeches to him. It is pos-
sible that this is due to the desire of some Chi-
nese philosophers to understand the principles
of deconstruction of political systems.

Many philosophical questions often fo-
cused on the problem of social and especially
gender inequality, which acquires new mean-
ings and development trends against the back-
ground of the development of modern global
civilization. Here we would like to draw atten-
tion to the symposium on the role of women in
the history of philosophy. The performance of
Marie Pauline Ebo (Federal Republic of Nige-
ria) was particularly striking.

Such social problems of the «gender war
of the sexes» could not overshadow the over-
all bright atmosphere of the Congress. Thanks
to its ancient history and culture, Rome has
become a real place of spiritual and intellec-
tual stimulation for scientists from all over the
world. Here it is appropriate to quote the words
from the welcoming speech of the President
of the Italian organizing Committee, Emidio
Spinelli that «Rome will once again become a
crossroads for fruitful communication between
a wide variety of people. By welcoming people
from all over the world, the city will become
an excellent platform for presenting and dis-
cussing its own views and proposals, its own
special and unique approach to the world» [1].
This did not remain only a good wish, but was
really embodied in the work of the Congress.

We were struck by the true love of many
and many scientists and teachers from differ-
ent countries and peoples for philosophy, who
came to Rome, despite their advanced age and
difficult weather conditions: the temperature
in Rome rose to 36-37 degrees Celsius dur-
ing the day. Before our eyes, some delegates
fainted from overwork and fainted. We must
pay tribute to the efficiency of Italian medi-
cine; the ambulance immediately took people
to the hospital.

Important organizational changes

It is impossible to ignore some significant
organizational changes that have occurred as
a result of the current political situation in the
world over the past two years. All representa-
tives of Russia in the World Philosophical Or-
ganization were removed from the leadership.
Now there will be no one to represent the in-
terests of our domestic philosophers at the in-
ternational level. Nevertheless, Russian speech
could be heard quite often both at sections and
at Round Tables and other events. The attempt
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to withdraw Russian from the eight official lan-
guages of the Congress has completely failed
thanks to our friends from different countries,
primarily from the republics of Central Asia,
who have come out in defense of the Russian
language.

English remained the international lan-
guage of communication. However, philoso-
phers preferred to speak their national lan-
guages, Chinese in Chinese, French in French,
Germans in German, and Russians in Rus-
sian, when given the opportunity at sections
and round tables. The main thing is that there
was no Russophobia at the Congress during
the communication process. All the delegates
treated each other with sincere respect.

Famous western philosophers
at the Congress

Among the participants of the Congress
were such famous thinkers as the President of
the XIX World Congress of Philosophy, Ital-
ian philosopher and professor of the Univer-
sity of Genoa Evandro Agazzi, who gave the
final lecture on August 8. Unfortunately, due to
his advanced age (89 years old) he performed
on-line.

It was also possible to see and talk at the
sessions with the President of the XXIII World
Philosophical Congress, William Leon Mc-
Bride. Our attention was attracted by David
John Chalmers, who wrote the monograph
«The Conscious Mind» in 1996 [3]., and Ph.D.,
university Professor Jeffrey David Sachs, an
American economist and director of the Earth
Institute at Columbia University.

Eduard Vasilyevich Demenchonok, a pro-
fessor of foreign languages and philosophy
from Fort Valley State University in Georgia,
USA, actively worked at the Congress. He is
included in the list of 2000 outstanding scien-
tists of the XXI century and is the recipient of
the XXI Century Prize for Achievements in
philosophy from the International Biographi-
cal Center in Cambridge, UK. It should be
noted that from 1999 to 2019 he was a mem-
ber of the Russian Philosophical Society. At
the congress, Eduard Vasilyevich co-chaired
the Round Table «Philosophy, Globalization,
Education and Peace», organized and held an-
other Round table on the topic «Intercultural
dialogue in a multipolar world: challenges
and opportunities.

Russian philosophers at the Congress

The Program Committee included 80 speak-
ers from Russia in the work of the congress
sections, which is easy to see by watching the

congress program. However, out of 80 invited
Russian philosophers, only 25 people arrived
in Rome. There were, of course, accompany-
ing persons or guests from Russia who did
not perform at the sections. For comparison,
we point out that 161 speakers at the sec-
tions and 24 accompanying persons arrived
from Russia in Beijing for the XXIV World
Philosophical Congress (2018); 467 speakers
and guests arrived from Russia to participate
in the Congress in Athens (2013); 166 speak-
ers and guests arrived from Russia in Seoul
(2008) [4, pp. 15-21].

So, 25 Russian speakers from the Institute
of Philosophy of the Russian Academy of Sci-
ences, South Ural State Humanitarian Peda-
gogical University (Chelyabinsk), National
University of Science and Technology «MI-
SIS», Peoples’ Friendship University of Rus-
sia named after Patrice Lumumba, Lomonosov
Moscow State University, Ural Federal Uni-
versity named after the First President of Rus-
sia B. N. Yeltsin (Yekaterinburg), The Herzen
State Pedagogical University of Russia (St.
Petersburg), Plekhanov Russian University of
Economics, Saint-Petersburg State University
of Economics, Novosibirsk State University,
Saratov State University named after N. G.
Chernyshevsky spoke at the sections in Rome.
Three philosophers from Kazan attended the
congress.

The «Russian Philosophy» section was
chaired by Evert van der Zweerd (Kingdom
of the Netherlands), known for the 2017 book
«An Outside View of the History of Russian
and Soviet Philosophy». At the XXIV World
Philosophical Congress in Beijing, Russian
philosophers headed 10 sections, none in
Rome. At the section «Philosophy of Culture»,
P. V. Chelyshev, Doctor of Philosophical sci-
ences, Professor of the Department of Social
Sciences and Technologies of the Institute of
Basic Education of NUST MISIS, made a re-
port on the topic «Philosophy of Culture of Au-
robindo Ghosh: from barbarism, civilization
and Culture to the spiritual transformation of
many. At the same section, the message «Cul-
ture as a way to overcome unpredictability» A.
D. Korolev, Senior researcher at the Institute
of Philosophy of the Russian Academy of Sci-
ences, spoke.

Of the major Russian specialists who came
to the congress, one can only point to //ya The-
odorovich Kasavin, Corresponding Member of
the Russian Academy of Sciences, Doctor of
Philosophical sciences, Head of the Social Epis-
temology Sector of the Institute of Philosophy
of the Russian Academy of Sciences, President
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of the Russian Society for the History and Phi-
losophy of Science. On his initiative and under
his leadership, the invited session «Science in
a Free Society» was successfully held for the
100 th anniversary of Paul Feyerabend.

Contribution at the Congress of philosophers
of Belarus, Kazakhstan and Moldova
to the treasury of world philosophy

Thanks to such remarkable leaders as Di-
rector of the Institute of Philosophy of the Na-
tional Academy of Sciences of the Republic
of Belarus Anatoly Arkadievich Lazarevich,
Chief Researcher of the Institute of Philoso-
phy, Political Science and Religion of the Na-
tional Academy of Sciences of the Republic
of Kazakhstan, Doctor of Philosophy, Profes-
sor Ayazhan Sagievna Sagikyz and Doctor of
Philosophy, Professor, The head of the Depart-
ment «Philosophy and Methodology of Sci-
ence» of the Faculty of Social Sciences of the
Mirzo Ulugbek National University of Uzbeki-
stan Nigina Arslanovna Shermukhamedova
adequately represented the philosophy of Be-
larus, Kazakhstan and Uzbekistan at the Rome
Congress.

A.A. Lazarevich was the cohead of the
«Round Table» «Philosophy, Globalization,
Education and Peace». A. S. Sagikyzy was one
of the heads of the section «Philosophy of Cul-
ture», and N. A. Shermukhamedova was one of
the heads of the section «Political Philosophy»,
and also organized and with great success held
the announced session «Philosophical heritage
of the Turkic peoples».

There was only one speaker from Moldo-
va at the congress: Tatyana Borisovna Batyr,
Doctor of Philosophical sciences. She spoke
at the section «Teaching Philosophy» with the
report «To inspire and be inspired by philoso-
phy», emphasizing in her speech that teaching
philosophy should not only be an activity in
terms of lecturing, writing philosophical books
and articles or methodological recommenda-
tions for students; teaching philosophy means
having a special mission for society and to be
aware of it.

Presidential election, 2024

There were three nominees for the posi-
tion of the new president of FISP: Heisook
Kim was elected new President of FISP in No-
vember 2024! She won 56,10% of the vote.
Congratulations to the new president on her
victory. «Heisook Kim (Ph.D., University of
Chicago) is Professor of philosophy at Ewha
Womans University, Korea. She has been Pres-
ident of the Korean Philosophical Association,

President of Korean Association of Feminist
Philosophy and President of Korean Analytic
Philosophy. She was Nominated by the Inter-
national Association of Women Philosophers
(IAPh), the Red Espanola de Filosofia (REF)
and the Korean Philosophical Association. En-
dorsed by the Deutsche Gesellschaft fiir Phi-
losophie» [5].

The problem of the Congress name

Finally, we would like to add a few words
about the general theme of the Congress —
«Philosophy beyond borders». For the first
time, such a topic was discussed in 2001 at the
Faculty of Philosophy of Lomonosov Moscow
State University as part of an international
philosophical seminar [6]. And now the XXV
World Philosophical Congress is being held
under the same slogan, which causes some con-
fusion. It seems that everything exists within
certain boundaries, the overstepping of which
leads to the destruction, rather than the unifica-
tion of traditional ideas about the world, man
and society in one or another national philoso-
phy. There is a certain contradiction between
the general purpose of the Congress and its
result, which was quite rightly pointed out in
her article «Philosophy beyond Borders» (for
the upcoming XXV World Philosophical Con-
gress) the famous Russian philosopher, Doc-
tor of Philosophical sciences, professor M.T.
Stepanyants. [7, pp. 5-13].

Conclusion

First of all, we can note the good organi-
zation of the Congress. But at the same time,
we regret that the materials of the congress were
not printed in paper form, which greatly compli-
cated the daily work. Secondly, Russian philos-
ophers, despite certain economic and political
difficulties, were still able to come to Rome and
adequately speak at the Congress on a number of
topical issues of globalism, anthropology, social
and national philosophy. Thirdly, it is important
that there was no noticeable Russophobia in the
daily communication of delegates. This con-
cerned delegates from different countries and
philosophers from Belarus, Kazakhstan, Mol-
dova and the Czech Republic were especially
positive. The final results: The Congress ful-
filled its main task — a free exchange of opinions
of hundreds of philosophers from all over the
world took place. This will undoubtedly have a
positive impact on the further development of
the world philosophy. Goodbye, Rome, 2024!
Hello, Tokyo, 2028! Registration for the XXVI
World Philosophical Congress will begin in
2026. Don’t miss it!
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Hydrouretics, or osmotic diuretics, increase water diuresis (loss of water in the urine) due to high osmotic
activity. Osmotic diuretics have very strong diuretic and decongestant properties (sometimes even superior to loop
diuretics), but only in patients with normal glomerular filtration rate. The main representative of this group — man-
nitol — is most often used to reduce swelling of the brain and spinal cord of various origins, in the complex therapy
of traumatic brain injuries and spinal injuries, volumetric (including malignant) formations of the central nervous
system, as well as to control intraocular pressure in some ophthalmic operations. The main mechanism of the diu-
retic action of osmodiuretics is a significant decrease in the reabsorption of sodium ions in the distal nephron. The
presence of a substance with high osmotic activity in the lumen of the collecting tubules leads to water retention
and a drop in the intraluminal concentration of Na' ions, a sharp decrease in its reabsorption, and, moreover, to
the absorption of sodium ions from the peritubular space. All this occurs against the background of an increase in
blood flow in the renal medulla, which is due to the vasodilating effect of osmodiuretics. At the same time, there
is a “washout” of the normal hypertonicity of the medullary interstitium of the kidneys and, as a result, a decrease
in sodium reabsorption in the thin ascending section of the loop of Henle. Ultimately, the production of secondary
urine increases against the background of a relatively low excretion of sodium ions, since the main diuretic effect is
due to an increase in urine production.

Keywords: diuretics, osmodiuretics, mannitol, urea, chronic heart failure, arterial hypertension, chronic renal failure,

nephron

Introduction

Diuretics in the medical environment are
known as a class of medicines, the principle of
action of which is aimed at providing forced
diuresis, in other words, removing excessive
amounts of mineral and organic salts, water
from the body and eliminating edematous syn-
drome. The functional activity of diuretics is
revealed in the nephron, the morphofunctional
unit of the kidney. Primary urine is filtered
from blood plasma in the nephron capsule, af-
ter which a further process of secondary urine
formation takes place in the tubular apparatus
of the nephron by reabsorption and secretion of
various secreted substances into the urine. As a
result of these processes, the volume of urine
increases by 2 times with a decrease in the rate
of reabsorption by only 1%. It is known that
drugs with even a minor effect on the processes
of reverse absorption of electrolytes in the renal
tubules have the ability to cause a significant
change in diuresis. The excretion of biochemi-
cally significant ions for the body (magnesium,
potassium, chlorine, phosphates and bicarbo-
nates) is one of several side effects of diuretic
drugs. At the same time, the reverse situation

is also possible, when pathological processes
leading to a temporary or permanent change in
the structure of the glomeruli and tubules can
cause serious changes in the water and electro-
lyte balance in the body.

Osmotic diuretics are understood to be
a group of drugs with a pronounced osmotic
effect that are freely filtered by the glomeru-
lar apparatus of the kidneys, while being inert
from a pharmacological point of view, as a re-
sult of which they undergo little or practically
no reabsorption. Drugs of this pharmacological
group have an effect on osmotic pressure by in-
creasing the osmolality of blood plasma within
10 mOsm / kg. At the same time, diuretic drugs
have a complex effect on systemic and organ
hemodynamics, indirectly regulating the state
of electrolyte balance and some metabolic pro-
cesses. Among the representatives of osmodiu-
retics, a special place is occupied by the hexa-
tomic alcohol mannitol, the scope of application
of which in clinical medicine is very extensive:
from combating brain oedema, increasing in-
tracranial pressure in neuro—intensive care and
neurosurgery, prevention and early therapy of
acute renal failure of ischemic and toxic gen-
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esis, to an antioxidant — for the prevention of
ischemic and reperfusion disorders in cardiac
surgery, vascular surgery, cardiology. Other
representatives of the diuretic series are also
known, including sorbitol, isosorbide, glycer-
ine, and urea. Nowadays, they have found a
narrow scope of application and are more often
last-line drugs, due to a wide range of side ef-
fects and complications [1].

Relevance. In clinical practice, a lot of ex-
perience has been accumulated in the use of
diuretic drugs, the beginning of widespread
use of which dates back to 60-70 of the XX
century. The first representatives of this class
of drugs were mercury diuretics and carbonic
anhydrase inhibitors. Today, diuretic drugs
are presented much more widely, new groups
have appeared, and new representatives in the
groups of diuretics, in the synthesis of which
the undesirable clinical properties of their pre-
decessors were taken into account. All diuret-
ics are divided into five groups, depending on
the effect on different parts of the nephron.

The first group consists of diuretics act-
ing on the proximal convoluted tubules. These
include carbonic anhydrase inhibitors and os-
motic diuretics. At the same time, osmotic diu-
retics (lure, urea) are characterized primarily
by a dehydration effect, which determines the
possibility of their clinical use [2].

The second group is represented by diuret-
ics acting on the distal tubules. These include
thiazide and thiazide-like diuretics. The first
generation of thiazide diuretics is represented
by hydrochlorothiazide (hypothiazide, disal-
unil, ezidrex; daily dose 25-50 mg) and chlo-
rthalidone (hygroton, oxazoline; daily dose
15-30 mg). These drugs are characterized by
a moderate natriuretic and diuretic effect, a
high antihypertensive effect, and a long-lasting
effect, which allows them to be widely used
in the treatment of arterial hypertension and
edematous syndrome. In addition, thiazide diu-
retics reduce the excretion of calcium ions in
the urine, which makes it possible to give pref-
erence to these drugs in patients with concomi-
tant osteoporosis [3].

The third group is diuretics acting on the
ascending loop of Henle, or loop diuretics.
They, like the previous group, are represent-
ed by two generations. The first generation is
short-acting loop diuretics: furosemide (lasix,
daily dose 20-320 mg), ethacrynic acid (uregit,
edecrine daily dose 25-100 mg), bumetanide
(bufenox, bumex, daily dose 0.5-5 mg). A fea-
ture of these drugs is a pronounced, powerful
diuretic and natriuretic effect. Moreover, these
effects are dose-dependent, the drugs are char-

acterized by a large range of therapeutic doses,
and its increase is accompanied by an increase
in diuresis. The second generation — long-act-
ing loop diuretics is represented by torasemide
(trifas daily dose of 5-20 mg). The peculiarity
of the drug is that it is a modern loop diuretic,
not inferior, and even superior in efficiency to
short-acting loop diuretics [2].

The fourth group — diuretics, acting mainly
on the glomerulus, are represented by amino-
phylline (eufillin) and theobromine. Currently,
actually as diuretics are rarely used, for exam-
ple, eufillin finds its application in some clin-
ical situations in obstetrics, nephrology, pulm-
onology [4].

The fifth group — diuretics, acting mainly in
the area of the collecting ducts. This group has
another definition — potassium-sparing diuretics.
Representatives of this group include spirono-
lactone (veroshpiron, aldactone, spiro, spironol,
daily dose of 25-400 mg), amiloride (mizam-
or, arumil, daily dose of 5-20 mg), triamterene
(zaitek, pterofen, daily dose of 50-200 mg),
eplerenone (inspra, daily dose 25-50 mg). This
group of drugs finds its application in the treat-
ment of edematous syndromes of combination
therapy. The combination with loop or thiazide
diuretics allows to achieve a more pronounced
diuretic effect and reduce potassium losses.
Representatives of this group, in particular spi-
ronolactone, are pathogenetically justified in
the treatment of edematous syndrome against
the background of portal hypertension [2].
Purpose of research. To study the list of Rus-
sian and foreign sources describing the features
of the main representatives of several osmotic
diuretics, their scope and purpose.

Materials and methods of research

To study the basic data on the pharmaco-
logical characteristics of osmotic diuretics, as
well as the methods of their functional applica-
tion, we have developed a list of Russian and
foreign sources.

Research results and their discussion

Osmotic diuretic drugs — mannitol, sorbitol,
urea — increase the osmotic pressure of blood
plasma. These drugs, due to their filtration in
the glomeruli of the nephron, enter the primary
urine. From the inner space of the nephron, os-
motic diuretics are practically not reabsorbed.
Their presence in the primary urine increases
its osmotic pressure, inhibits water reabsorp-
tion, and consequently, diuresis increases. The
presence of osmotic diuretics in the circulating
blood increases the circulating blood volume.
The increased blood volume activates specific
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(endothelial) cells of the atria and liver, which
provide the release of natriuretic peptide, which
inhibits sodium reabsorption in the renal tu-
bules, thereby achieving increased diuresis [1].

Pharmacokinetics: osmotic diuretics are
administered intravenously slowly by stream
or drip. Mannitol — almost completely remains
in the bloodstream (a dehydrating effect is ob-
served in children), but a certain amount of it —
up to 10% — penetrates into tissue cells. Sorbitol
and urea penetrate the tissues in large quanti-
ties. Sorbitol can be metabolized to glycogen.
Urea quite freely penetrates into the tissues of
the body and for a long time, retaining in them,
maintains their high osmotic pressure, which re-
tains fluid in the tissues (the rebound effect). The
diuretic effect of osmotic diuretics occurs almost
immediately (after 10-15 minutes). The duration
of the diuretic action lasts up to 4-6 hours and
depends on the completeness of the withdrawal
of the active pharmacological agent.

Pharmacodynamics: increased diuresis; a
slight initial increase in blood pressure (due to a
slight post-infusion increase in BCC). Osmotic
diuretics in the proximal tubules increase the
osmotic pressure of the primary urine, which
causes relative fluid retention in the primary
and then in the final urine [2].

Side effects: headache, nausea, vomit-
ing. When it enters the subcutaneous tissue,
it causes haemorrhages and tissue necrosis.
Osmotic diuretics increase the permeability
of the blood-brain barrier to other drugs and
bilirubin — which can lead to bilirubin encepha-
lopathy. The effect of rebound and increase in
the level of residual nitrogen (due to urea) is
also undesirable.

Mannitol (mannitol) is a six-hydric alcohol.

Urea for injection (urea) is a specially puri-
fied, sterilized, lyophilized powder.

Indications:

* drug poisoning (barbiturates, salicylates,
sulfonamides, PAS, boric acid); hemolytic poi-
sons (acetic and oxalic acid, antifreeze); trans-
fusion of incompatible blood. Contribute to the
alkalization of urine — prevent the coagulation
of proteins, which means they prevent block-
age of the renal tubules,

* toxic pulmonary oedema (poisoning with
gasoline, kerosene, turpentine, formalin),

* fluid retention in case of poisoning with
non-steroidal anti-inflammatory substances
(when loop diuretics are ineffective),

* burns, sepsis, peritonitis, osteomyelitis —
improve the excretion of toxic substances, in-
crease low blood pressure [3].

Osmotic diuretics are considered effective
and adequately dosed if the increase in diuresis

is more than 50 ml per 1 m? of body surface
per hour.

In clinical practice, in the presence of tis-
sue oedema (due, as a rule, to the retention of
Na* ions), it is first of all necessary to increase
the excretion of sodium ions, and osmotic diu-
retics, unfortunately, are weak saluretics; that
is why they are rarely used as diuretics. They
are prescribed mainly for dehydration in com-
bination with other diuretics to force diuresis.
Sometimes osmotic diuretics are used to pre-
vent acute kidney failure: by increasing blood
volume, they reduce the relative oncotic pres-
sure of the blood serum, inhibit reabsorption,
which increases glomerular filtration to a cer-
tain extent, which increases diuresis. Osmotic
diuretics act throughout the tubular apparatus
of the kidney. Mannitol is mainly used as an
osmotic diuretic. Mannitol, unlike urea, does
not penetrate cell membranes, the blood-brain
barrier, and does not increase the content of re-
sidual nitrogen in the blood [2].

Side effects. Osmotic diuretics can disrupt
water-salt metabolism, causing hyponatremia,
hyperazotemia, especially in patients with kid-
ney and liver failure, as well as in the presence
of circulatory failure. Due to the fact that urea is
partially reabsorbed (up to 50%) and is able to
penetrate into the cells, with cerebral oedema,
urea can cause rehydration of the cells. With
insufficient heart function, an increase in the
volume of circulating blood with osmodiuretics
makes it difficult for the myocardium to work
and somewhat worsens the patient's condition.

In the clinic, mannitol is most often used to
relieve oedematous syndrome of the brain and
treat intracranial hypertension in patients after
severe TBI and with volumetric formations of
the central nervous system. At the same time, it
is recommended to administer mannitol in the
form of a rapid intravenous infusion of 20%
solution for 15-30 minutes, the average dose of
the drug is 0.5-1 g/ kg of body weight. In this
case, it is preferable to use a bolus (discrete)
administration of mannitol, which reduces the
incidence of the "recoil" phenomenon in com-
parison with the constant infusion of large dos-
es of mannitol. Like all osmodiuretics, man-
nitol is advisable to use to temporarily reduce
cerebral oedema and reduce ICP, provided that
the administration of this drug is followed by
more radical and effective therapeutic measures
that, if possible, eliminate the cause of cerebral
oedema and intracranial hypertension, surgical
interventions are most often performed [4].

Osmodiuretics are widely used in neuro-
surgical interventions, especially in deep brain
tumors, to control intracranial pressure, reduce
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oedema and swelling of the brain, and improve
conditions for surgical access. As previously
mentioned, mannitol is administered as an
intravenous infusion of 20% solution for 15-
30 minutes immediately after the start of gen-
eral anaesthesia, with adequate monitoring of
hemodynamics and electrolyte balance parame-
ters. The clinical effect develops 15 minutes af-
ter the start of the infusion and lasts 1.5-6 hours.
Mannitol has been shown to be effective in
reducing intraoperative retraction ischemia.
Moreover, mannitol can be considered as a
promising cerebroprotector in various types of
neurovascular interventions — carotid endarter-
ectomy, temporary clipping of cerebral arteries
during operations for arterial aneurysms, and
also as a component of the treatment of ischem-
ic strokes accompanied by the development of
secondary cerebral oedema [3].

There is an assumption about the practical
use of mannitol in the chemotherapy of CNS
tumors, due to the possibility of a short-term
violation of the integrity of the blood-brain
barrier under the influence of significant doses
of mannitol, resulting in a temporary increase
in the permeability of the blood-brain barrier
for a number of antitumor substances, includ-
ing methotrexate, cisplatin, CCNU.

Mannitol has also found practical applica-
tion in ophthalmology. Here, due to effective
control of the level of intraocular pressure, it is
used to temporarily reduce intraocular pressure
during various ophthalmic surgical interven-
tions in patients with open-angle glaucoma [4].

Mannitol has shown its effectiveness in
the prevention and early treatment of acute
renal failure of ischemic and toxic origin. In
the first and in the second variant, a decrease
in diuresis is associated either with a decrease
in the level of glomerular filtration, or a change
in permeability in the tubular apparatus of
the kidneys under the action of a toxic agent.
When an osmodiuretic enters the lumen of the
renal tubules, water reabsorption decreases
sharply and the concentration of a toxic sub-
stance drops, and early administration of man-
nitol reduces the potential damaging effect of
a toxic agent. In oliguric states, accompanied
by a sharp drop in glomerular filtration, almost
all the water that reaches the distal nephron is
reabsorbed. But in the presence of an osmotic
agent, the filtration of which changes little, the
degree of water reabsorption decreases and, al-
though limitedly, the production of secondary
urine is maintained [5].

With a relatively short ischemia of the
kidneys, the nephron walls are impermeable
to mannitol, but with prolonged ischemia with

the development of acute tubular necrosis or a
high concentration of nephrotoxic substances
that damage the tubular epithelium, the se-
lective permeability of the nephron walls for
water molecules gradually decreases, which
makes the use of osmodiuretics ineffective.
As already mentioned, mannitol has certain
vasodilator properties. Indeed, at medium to
low doses of mannitol (< 200 mg per day or <
400 mg in 48 hours), mannitol causes severe
dilatation of the arteries and arterioles of the
kidneys. At the same time, there is a signifi-
cant increase in renal blood flow, primarily in
the medulla, which is especially sensitive to
ischemia. The mechanism of this phenomenon
seems to be associated with a mannitol-induced
increase in the production of prostaglandins in
the medullary apparatus of the kidneys [6]. In
the oliguric form of acute renal failure, a test
dose of mannitol is usually administered first —
1-2 mg/ kg of a 20% solution as an intravenous
infusion over 20-30 minutes. If a urine output
of more than 30-50 ml per hour cannot be
achieved after administration of a test dose or a
repeated dose of mannitol after 1-3 hours, then
the patient's condition should be analysed, and
other treatment options should be considered.
In case of an adequate response to mannitol,
osmotherapy can be continued as a continuous
infusion of mannitol at a dose of 50-200 mg
per day. The goal should be to establish urine
output at a level of at least 30-50 ml per hour.
Mannitol is used for the prevention and initial
treatment of acute renal failure in haemolytic
syndromes, rhabdomyolysis, the introduction
of iodine-containing X-ray contrast agents,
as well as in the early period after cadaveric
kidney transplantation. In the 1980s, mannitol
was used quite often in hepatobiliary surgery,
especially in the presence of hyperbilirubine-
mia due to obstructive jaundice [7].

Mannitol is actively used as a nephropro-
tective agent during surgical treatment of ab-
dominal aortic aneurysms. The use of mannitol
not only avoids the development of acute renal
failure in the postoperative period, but also sig-
nificantly reduces the frequency and severity
of subclinical kidney damage. Many authors
also consider mannitol as a reliable means for
preventing systemic disorders (in particular,
pulmonary oedema), which often occur dur-
ing operations for aneurysms of the abdominal
aorta, as a result of reperfusion disorders after
removal of the clamp from the aorta [8].

The antioxidant properties of mannitol
made it possible to use it to prevent ischemic
and post-reperfusion disorders during cardiac
surgery — coronary artery bypass grafting, cor-
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onary angioplasty, and surgical correction of
heart defects. There are also reports of the use
of mannitol as an antioxidant in the treatment
of early myocardial infarction.

Promising is the use of mannitol in patients
with compartment syndrome with limb injuries
(subfascial oedema, local ischemia, neurologi-
cal disorders) or crush syndrome. In both cases,
the use of an osmodiuretic reduces the severity
of local subfascial oedema, improves perfusion
of the injured limb, and reduces the severity of
post-reperfusion disorders [9].

Conclusion

Currently, the most commonly used os-
motic diuretics include glycerol, mannitol,
and urea. The principle of their action is aimed
not only at causing forced diuresis, but also at
ensuring the release of excess salts (primarily
sodium ions), maintaining water-salt homeo-
stasis and eliminating residues of nitrogen-
containing compounds. At the same time, a
decrease in blood viscosity and a decrease in
renin secretion are achieved.
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aIIBHOTO aIlllapaTa, KOTOPOe SBIICTCS CHEeNU(PUISCKIM K KIIeTKaM CETYATKH, CHIDKASI UX CIIOCOOHOCTH BHIPaOaTHIBATh
JIOCTAaTOYHOE KOJIMYECTBO SHEPTHH, HEOOXOIMMOE [Tl HOPMAIBHOTO (DyHKIIMOHUPOBAHHS HEPBHOM TKaHu. Yarue Ha-
CJIeZIOBaHHE NIPOMCXOAUT I10 MaTepHHCKOI JHNK. MyTarmu mutoxonapuansHoii IHK, Be3pBaronue naHHoe 3a60-
JIeBaHUE, MOTYT HPOSBHTHCS KaK C POJKICHHS, TaK U MIPH ACHCTBUH ONPEeeIeHHBIX TPHITEPoB. B ocHOBe marorenesa
JIaHHO} NAaTOJIOrMH JIGKUT HApyIIEHHE CHHTE3a OEIKOB IENU NEePeHOCa MUTOXOHIPUI MM UX IIOJHOE OTCYTCTBUE,
B pe3yibTare HacTynaeT Je(HIMT SHEPriu B KJIETKaX 3pHTENbHOro Hepsa. IIpoucxomuT arpodust u ckiiepo3 Hepsa
M3-3a aKTHBAMH (uOpOOIACTOB, MPOAYIUPYIOMNX COCAMHUTEIPHOTKAHHBIC dIeMEHTHL. HacTymaeT 3amelnenue
(yHKIMOHUpYIOIIEH TKaHH COCIMHHUTEILHON U HAPYIIACTCsl OCHOBHAS (DYHKIIMS 3PUTCIBHOTO HEPBA, MPOBEJCHUE
HMITyJIbCa OT CeTYaTKH K OTJeNIaM IOJIOBHOTO MO3ra. B mpescTaBieHHOM cTaTbe ONMHCHIBACTCS KIMHUYECKHIT cirydai
HACJIC/ICTBEHHOI onTHueckoil Heliponatuu Jlebepa. Bbll mpoBeaeH aHaan3 MEIUIIMHCKON TOKYMEHTAIIUK Nal[HeHTKH
(maHHBIC OCMOTpA U OIPOCa OOIBHOTO, TA00PATOPHBIX, HHCTPYMEHTAIIBHBIX U TCHETHICCKUX UCCICAOBAHMIT), TOCTY-
MUBILIEH B OTICJICHHE MEINKO-TeHETHIECKOH KOHCYIIBTalnK BopoHeskckoit 00macTHOI KIMHIIecKoi 6ompHUIB! Nel.
3a BpeMs1 HaOMIOIEHNUS TIPOU3BEICHA O(PTATEMOCKOIIHS, @ TAKKE HCKIIOUCHBI APYTHe BO3MOXKHBIE IPHINHBI 3PHTEITh-
HBIX HApYLICHUH. BBIABHHYTO MpEANOnIoKeHHe O HATMYNH y MAaueHTKH 6onesHn JleGepa, B cBsi3u ¢ Yem oHa Oblia
HalpaBJieHa Ha TEHETUYECKOE MCCIIEI0BAHKE, 110 Pe3yabTaTaM KOTOPOro BhlsBiIeHa MyTauus B rene MT-ND4. Pas-
60p KIMHUYECKOTO CIIydas JaHHOH MAaTONOTUH MOKA3bIBAeT, HEOOXOAUMOCTh B HH(OPMHPOBAHHOCTHU CIICIIHAIIICTOB
B JIaHHO#! 00J1aCTH 1 MO3BOJIACT CBOCBPEMEHHO HPOBECTH HEOOXOIMMOE 00CIICI0BAHNE, @ TAKIKE HAIIPABUTH MAIL[UCHTA
Ha TeHETHYECKOE KOHCYIBTHPOBAHHUE, IS TOTO YTO OBl CBOEBPEMEHHO YCTAHOBHTD JUArHO3 U HAYaTh JICUCHHE.

KiioueBble ci10Ba: HaC/IeICTBEHHAsI IATOJIOTH, ATPO(US 3pUTEILHBIX HEPBOB, MUTOXOH/IPHAJIBHOE 3200/1eBaHHe,
0osie3Hb JleGepa, onTHYeckasi HeBPONATHSA

GENETICS DISEASES OF THE ORGANS OF VISION
IN VORONEZH REGION. LEBER OPTIC NERVE ATROPHY

Sviridov D.V., Anufrieva E.I., Makeeva A.V.

Voronezh N.N. Burdenko State Medical University of the Ministry of Health
of the Russian Federation, Voronezh, e-mail: sviridovroll29@mail.ru

Leber’s hereditary neuropathy is a disease with a predominant lesion of the mitochondrial apparatus, which
is specific to retinal cells, reducing their ability to produce enough energy necessary for the normal functioning of
nervous tissue. Inheritance occurs more often on the maternal side. Mitochondrial DNA mutations that cause this
disease can occur both from birth and under the action of certain triggers. The pathogenesis of this pathology is
based on a violation of the synthesis of proteins of the mitochondrial transfer chain or their complete absence, as
a result, there is a shortage of energy in the cells of the optic nerve. Nerve atrophy and sclerosis occur due to the
activation of fibroblasts producing connective tissue elements. There is a replacement of the functioning connective
tissue and the main function of the optic nerve is disrupted, the conduction of an impulse from the retina to the
parts of the brain. This article describes a clinical case of Leber’s hereditary optical neuropathy. The analysis of the
patient’s medical documentation (data from the examination and interview of the patient, laboratory, instrumental
and genetic studies), who was admitted to the department of Medical and Genetic consultation of the Voronezh
Regional Clinical Hospital No. 1, was carried out. During the observation, an ophthalmoscopy was performed, and
other possible causes of visual disturbances were excluded. It was suggested that the patient had Leber’s disease, and
therefore she was sent for a genetic study, the results of which revealed a mutation in the MT-ND4 gene. The analysis
of the clinical case of this pathology shows the need for awareness of specialists in this field and allows timely
conducting the necessary examination, as well as referring the patient to genetic counseling in order to establish a
diagnosis and start treatment in a timely manner.

Keywords: hereditary pathology, optic nerve atrophy, mitochondrial disease, Leber’s disease, optical neuropathy

BBenenue BaCT pCAKO BCTPCHAKOUIYIOCH ITATOJIOTUIO Opra-

TeHeTHYECKHE MATONOTHH OPTaHoB, OTHO- OB SPCHUA, HOCIILYIO ICHCTIHHUCCKYIO OCHOBY.

CSIIMXCSl K aHalu3aropaM, SIBJISIOTCS CaMbl-
MH PEIKO BCTPEUAIOIIUMHUCS 3a00JIeBaHHUSIMU.
B wacTHOCTH, CaMBIMHU PEIKUMH SIBIISIIOTCS 00-
JIE3HU OpPraHoB 3peHus. JlaHHas CTaThs BKIIIO-
YyaeT KJIMHUYECKHM Cilydail, KOTOpbIi OMHUCHI-

K Takomy 3a0o0neBaHUIO OTHOCST arpouio
3puTeNIpHOrO HepBa Jlebepa.

Atpodus 3putenbHoro Hepsa Jlebepa — 3a-
OoJsieBaHME C IPEUMYILECTBEHHBIM MOPaKEHHU-
€M MUTOXOHJPHAJIBHOIO ammnapara, KOTOpoe
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SIBIISIETCSL CTIEU(PHUYECKUM K KJIETKaM CeTdar-
KM, CHWXKasi UX CIIOCOOHOCTH BhIpaOaThIBaTh
JIOCTaTOYHOE KOIIMYECTBO JHEPruH, HEo0XO-
JUMOE JUTsl HOPMAITbHOTO (PYHKITMOHUPOBAHUS
HepBHOW TkaHuW. Yalle HaclieoBaHUE ITPOUC-
XOJIUT 110 MaTE€PUHCKON JINHUH.

[TpuumHoii 3TOTO 3a00JNEBaHUS SBISECTCS
MyTauus B mMutoxoHapuansHoi JIHK, xoro-
pas IPUBOIUT K HapyIIEHUIO 3HEproobecte-
YeHWsI HEpBa, W3-3a CHIDKEHHUS aKTHBHOCTH
(hepmenToB muToXOoHIpHH. [lo MUMO M3MeHe-
nuit B JIHK, ecTb akropsl, KOTOpBIE SBISIOT-
Csl «IYCKOBBIMI» B Pa3BUTHH 3a00JICBAHMS:
CTpecc, KypeHue, ynoTpeOieHle alkoroJIbHbIX
HaIUTKOB, YEPEIHO-MO3roBasi TpaBMa, BO3-
JeficTBHEe HAPKOTHYECKUX BEIIeCTB, HHTep(de-
POHBI, CTEPOUIHBIE TOPMOHBI, TIPOTUBOTYOEP-
KyJIe3Hble aHTUOMOTHKH, JI000€ OCTpoe COo-
MaTu4eckoe 3a0oJieBaHNe U ApyrHe QaxkTophl,
CIOCOOCTBYIOIIE BO3HHUKHOBEHHIO JTAHHOM
maroyioruu [1].

B ocHoBe marorene3a JEXHT KOAHPOBa-
HHUEe WHOOPMAIIMH O CHHTE3UPYEMBIX OeTKax
n ¢epmentax monekyiroid JHK. B pesyns-
Tare HapyueHus, npousomenmero B J{HK,
CHI)KAaeTCAd CHUHTE3 OCJIKOB IeNH IMepeHoca
MHUTOXOHJIpUH. 3-3a M3MEHEHUS CTPYKTYphI
JHK uckaxkarorcsi mpoliiecchl TPaHCKPHUIIITUU
Y TPAaHCIAIHNH, B Pe3yJabTare 4ero CHHTE3U-
pyroTCcs TU0O0 OTIUYHBIC O CTPYKType Oeli-
KH ¥ BBIOJHSIOMHKE Apyrue QyHKIUH, 100
OeJiku, HeoOXOIMMBIE ISl TPOLIecCOB 00pa3o-
BaHMsI PHEPTUU B KJIETKaX BOOOIIE HE CHHTE-
3upytorcsa. K Takum GenkaM MOXHO OTHECTH
peayKTa3bl, yOUXUHOHBI M IPyTHe OCIKH mep-
BOTO KOMIUIEKCA MHUTOXOHAPUNA. DTH OeNKu
WUTPalOT Pojib TpaHCcoOpTepoB Mojekya ATO,
a TaKXe 3TH COEIMHEHHUS Yy4acTBYIOT B METa-
0onu3Me BeIIecTB C JalbHEWIel BhIpaboT-
Kol sHepruu. [lpm CHWKEHWHM WX BBIPAOOT-
KU mamaet mporecc cuaTe3a ATD B kieTke.
W xak cinencTBUE KIETKU 3PUTENbHBIX HEPBOB
HCIIBITBIBAIOT THUIIOIPTOTUYECKOE COCTOSTHUE
WU COCTOSIHUE HeXBaTKM sHepruu. Cueno-
BaTeJIbHO, HapylIaeTcs (yHKIUS HepBa B Ie-
JIOM, 3peHUE HaYMHAET MaJaTh U B KOHEUHOM
cdyeTe HEepB mepecTaeT (QYHKIIMOHHPOBATH.
[Ipoucxoaur ero arpodus U CKIepo3UpoOBa-
HHE€ TeX y4acTKOB B TOJIOBHOM MO3Te€, OTBET-
CTBEHHBIX 3a MPUHATHE UMITYJIbCA C PELENTO-
poB ceTuarku [2].

Jns cBOEBpEMEHHOW TMarHOCTUKU U pac-
HIMPEHUS]  BO3MOXKHOCTH  3THOJIOTUYECKOMN
M TIATOTEHETHYECKOW Tepamuu PeaKo BCTpe-
YaIOMIUXCS TEHEeTHYECKHX aHOMaJ il opra-
HOB 3pCHHUS HEOOXOAMMO YAENATH 0co00e
BHUMAaHHE KIMHUYCCKOM KapTHHE 3a00JeBa-
HUHN y KaXJOTO OTJIEIBHO B3SITOTO TAIUCHTA.
Kak npaBuno, nedeHuss HACICICTBCHHON OII-
TUYecKoi HeBporaTun Jlebepa He CyIIecTBYeT,
HO MOXXHO 3aMEJUIUTh MPOTPEeCcCHpOBaHME 3a-
OoreBaHus, MyTeM NpHeMa Pa3IUYHBIX BHTAa-
MHUHOB B KOQEPMEHTOB.

B cBs3u ¢ 3TUM, OCHOBHOU IEJIBIO HCCJIe-
MOBAHUS SBISCTCS ONUCAHUE KIMHHYECKOTO
ciydast 3a0oneBaHusl aTpo(UU 3PUTEITHHOTO
HepBa JleOepa, koTopas U3 OOJBITHHCTBA 3a-
0osieBaHNT OpPraHOB 3PUTEIHBHOTO arapara,
SIBJISIETCS CaMOM pelIKOH.

MartepuaJjbl 1 METOAbI HCCIIETOBAHUSA

HWccnenopanue npoBoausiock Ha 6aze bY3
BO «Boponexckoit 001acTHOW KIMHUYECKON
0opHUIIEI Nol» B OT/IENEHUN MEIUKO-TeHETH-
YECKOW KOHCYJBTAllMU TEPHHATAIBHOTO IICH-
Tpa. OCHOBOW HJIsi COCTaBIEHHS CTaTUCTHKHU
[0 YacTOTE BCTPEYAEMOCTH TAHHOW MAaTOJO-
TUU SBISUTACH MEIUIIMHCKHUE KapThl, KOTOPHIC
paccMaTpUBaNIKMCh 3a IOCIACAHHME IMOJrOAa
2023 rona.

CornacHo TMONy4eHHBIM JaHHBIM 4YacTOTa
BCTpEUYaeMOCTH OONBHBIX C arpodueil 3pu-
TeJabHOro Heppa JleOepa 3a mocnenHue 6 Me-
csaueB Ha 6asze bY3 BO BOKbB Nel cocrasu-
na 9,09%, T.e. 1 ciyuaii u3 11 oOparuBIIMXCS
OOJIBHBIX C TMONO3peHHEM Ha aHoManuro Jle-
Oepa (Tabmuia). Hapsiay ¢ 3TUM KOIM4ecTBO
OONBHBIX, OOPATUBITUXCS B CTAITOHAP OOIb-
HUIIBI TI0 TIOBOAY MPUOOPETEHHBIX MMAaTOJIOTHH,
TaKuX KaK MHOIHUS, TOMyTHEHUE XPYCTaUKa,
MOBBIIICHHOE BHYTPUITIA3HOE JABICHUE U IPY-
rux 3a00JIeBaHUM, COCTABUIIO OKOJIO 223 ueno-
Bek, 4To B 20,27 pa3 Ooibllie, 4eM KOJTMIECTBO
JOnieH, ¢ TeHETUYECKUMHU OTKIIOHEHUSIMH 3pH-
TEeTHHOTO ammapara. YTo MOATBEPKTAET pel-
KOCTb 3TOM IaTOJIOTMM B KJIMHUYECKOH Ipak-
THUKE U MIPAKTUKE Bpauci-reHETUKOB.

HUccnenoBanue METOIOM MYJIBTUILICKCHOM
JIUra3Hol moJuMepa3HoOM UenHoM peakuuu
(MLPA), oquH 13 9aCTO HCIOIB3yEMBIX METO-
JIOB JIJISl TIOATBEPIKICHUST OOJIBIIMHCTBA ICHE-
TUYECKUX IaTOJIOTUH.

Yacrora BcTpedaemocTH arpoduu 3putenbHOro HepBa Jlebepa B mpaktuke bY3 BO
«Boponexckoit 00macTHON KIMHIIECKOH OOTBHUITBT Ne 1y

IIprobpeTeHHBIE TATOIOTHH
OpraHoB 3peHHs,
KOJIMYECTBO OOJILHBIX

OO011€ee KOJIMIECTBO OOJIBHBIX,
C MPeanoaracMbIMH
TCHETHYCCKUMU aHOMAITHSIMH 3PCHIS

KomnmaecTBo 60BHBIX aTpodueit
3puTenpHOTrO Hepea Jlebepa
3a nocienaue 6 mecsues 2023 roma

223 11

1
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MLPA — 5T0 MeToa MONEKYJISIPHOUN TeHe-
TUKH, CIy)KalllUi AJIsl ONpEeAeieHHs] OTHOCHU-
TEJIBHOro KojumyecTBa konui ywyactkoB JIHK.
Wcnonp3yercst nisl MOATBEPIKACHUS MyTaIllul
B rene MT-ND4, kotopass u XapakTepu3yeT
arpoduio 3purenbHBIX HepBoB Jlebepa [3].
Metonq MLPA mnpoBoxmuTCst clieayromum o00-
pa3om, cHayasa 3a0upaioT KPOBb B MIPOOUPKY
C aHTHKOAryIstHTOM. Ha miepBoM 3Tamne camoro
aHanu3a npoBoautcs paspyiienue JJHK u ee
«CIUSTHUE» CO CIenn(UISCKUMH 30HIAMHU.
30HIBI pacrnonararoTcsi ONM3KO JPYr K Jpy-
ry. 1 x oHOMY M3 MX KOHIIOB IIPUCOEIUHEHA
KOMOMHAIMS HYKJICOTHIOB WIM MOCIeI0Ba-
TENBHOCTh JUISl TIPUKPEIUICHUS YHHUBEPCAlb-
Horo mpaiimepa. Ha cienyromem srtame mpo-
BEJICHHS aHAJIN3a TPOUCXOIMIIO pacIleIuIeHne
po6 ¢ momonreio pepmenta — nuraspl. [lanee
IIPOM3BO/INIIACH MYJIBTHILIEKCHAs MOJIMMepas-
Has ILenHas peakuus-aMIUTUUKAIUS C HC-
MIOJIb30BAaHMEM YHHBEPCAIBHBIX TpaliMepoB,
IIPH ATOM MHOTOKPATHO YBEINYHBAETCS KOJH-
YECTBO TOJBKO JUTHPOBAHHBIX (HhParMeHTOB.
B pesynbrare peaknuy amrumMHUKaIK TTOITy-
YarTCAd MNPOAYKTLI, KOTOPbIE HMCIOT pPa3HbIC
pasMepsbl, OHU OyAyT CenapupoBaTbCs WU OT-
JIENSATHCS C TTIOMOIIBIO KAMTMIUIIPHOTO AJIEKTPO-
(hopeza. Ha xommbroTepe Oymetr oToOpakarhest
UK W €ro BBICOTA, KOTOPBIE Ha AIIeKTpodope-
rpaMMe OTPaXKaroT COCTOSTHHUE TaHHOTO I'eHEeTH-
4yecKoro Jiokyca. To ecTh mpousoluia jau aesie-
LS, AyIUTMKALMS WK [Iepes HaMu HopMa [4].

OObIUHO, JUIA  ONpe/eleHUus  Haclel-
CTBECHHOH ONTHYeCKoW HeBpomarnn Jlebepa,
B kKoMOmHanmu ¢ metomom MLPA wmzper cek-
BeHupoBanne mo Cenrepy [5]. Hna Hagana,
y HCCIIEeyeMOro 3a0MpatoT KPOBb B TIPOOUPKY
00BEMOM OKOJIO 4-5 MUJUIMIIMTPOB, COnIEpKa-
IIYI0 ATHICHINAMUHTETPAYKCYCHYIO KHCIIOTY,
BBICTYIAIOLIYIO B ponu aHTHKoaryiasHTa. JTHK
pa3mensior Ha 4 OT/eNbHbIE PEaKIUU CEKBEHH-
pOBaHMUsI, COAEpIKaIlINe BCE YEThIPE I€30KCHHY-
kneoruna (dATP, dCTP, dGTP, dTTP) u JIHK-
MoJIMMepasy, J0CTPauBAIOUIYIO KOMIJIEMEHTap-
HBIC IIeTTH. B pesynbrare J0CTpauBaHUs IEMH
MOYXHO TIONyYUTH Ha MOHHTOpPE KOMITBIOTEpa
TOYHYIO KapTHHY, B KOTOPOW BUIHBI OOPBIBBI
nenu u3-3a Hajauuaus mytaiuu B ee JJHK [6].

Knunuueckuii cnyuau

B urone 2023 roma na mpuem B bY3 BO
BOKB Nel B odramsmonoruueckoe oTiesne-
HUe nocTynuia skeHuuna 30 et ¢ xanodamu
Ha pe3Koe najieHne 3peHus. M3 anamuesa: cun-
TaeT ceds 0ompHOM ¢ aBrycra 2022 roma, Korma
Ha (OHE MOIHOTO 3/[0POBbSI CTAJIO MOCTETCH-
HO CHIDKaThCs 3peHue. B aBrycre 2022 roma
CTala TOSBIATHCA IUIEHKA Mepe] Ivla3aMHu
¢ o0oux cropoH. Bpau-odransmonor B aBry-
cre 2022 roma ompeneiawsl OCTPOTY 3PEHHUSL:
cmpasa 0,6-0,7, a cieBa — 0,02. bein mocTas-

JIEH TpEeABAPUTEIbHBIN AMATHO3 MPOTrPECCU-
pytomass Muomnusi. C 3TOro MOMEHTa 3pEHHUE
MOCTENEHHO yXyamanock. B utone 2023 roga
0o TaIBEMOIIOT HANPaBWII JKEHIINHY Ha oOcIe-
JIOBaHWE, JUISI yYTOYHEHHS HEBPOJIOTHYECKO-
ro craryca mnamnueHtku. [Ipm oOcnemoBanuu
y Bpaua HEeBpOJora ObUIO YCTaHOBIEHO: BBIC-
1K€ MO3TOBBIC IICHTPHI Y MAIIMEHTKU HE Ha-
PYIICHBI, 32 MOJIOTOYKOM TIPH HCCIIEOBaHUU
OonpHAs HE CIIeAUT (TaK KaKk HE BHIUT €r0),
00bEeM JIBIKECHHUS TIA3HBIX S0JIOK HE OTpaHu-
YeH (CMOTPUT 1O MpockOe Bpava BBEpPX, BHU3,
BIIPABO U BJIEBO), ITO3a M HUCTarMa He HaOJIo-
JIAJIOCh, MUMHKA CUMMETPHYHA, Mape30B HET,
CYXO)KWJIBHBIE ¥ TIEpPUOCTaJbHBIE PeQIeKChI
C KOHEYHOCTEW pPaBHOMEpPHBIE J>KUBBIE, S3BIK
10 CPeIHEH JIMHHUH, TyBCTBUTEIHHOCTE (O0ITe-
Bas M MBIIICYHO-CYCTaBHOE YYBCTBO) HE Ha-
pywena. B mpobe Pombepra ycroitunBa, yka-
3aTeNIbHbIC MPOOBI BHIMOJHSACT YIIOBICTBOPH-
TenbHO. [loka mpoucxomunm 1000Ce0BaHMS,
Bpa4-0PTaIBEMOJIOT TIPU TIOBTOPHOM OCMOTpPE
IIa3HOTO JHA Yepe3 HECKOIBKO THEH HaOmoman
CIIEYIONUIYIO0 KapTHHY: OTEK M OJIeTHOCTh 3pH-
TCJIBHOTO AWCKAa W TOYCYHBIC KPOBOU3IUAHUSA
B ceTYaTKy miaza. HacnencTBeHHBI aHamMHE3
OTSATOIIIEH: MaTh OOJTLHOM B Bo3pacte 28-29 net
roTepssia 3peHre Ha 06a rasa, B 32 roga ymep-
Jla BO CHE (TIpUYMHA HEW3BECTHA). Y CHIHA ITa-
IIUEHTKH TIYX0Ta ¢ 3 JIeT — eMy ObUI yCTaHOB-
JICH KOXJICOBECTHOYISIPHBIA UMITIaHT.

B KkayecTBe WHCTpYMEHTaJbHBIX METO-
JIOB HICCTIEIOBaHUS OOJHHON OBLIO Ha3HaYCHO
MPT rosnioBHOro Mo3ra ¢ BHyTPUBEHHBIM KOH-
TpacTupoBaHueM. beima oOHapyxeHa KapTh-
Ha CJMHAYHOTO CYMPaTCHTOPHUAIBHOTO OYara
IMo3a (pa3pacTaHusl COCTUHUTEIBHON TKaHU
B MpaBo# JOOHOM /10JIe, COCYIUCTOrO reHesa),
WHTpaKpaHUAIbHAS AaCUMMETpPHUsI CETMEHTOB
MMO3BOHOYHBIX ApPTEpPU M Cy>KEHUE MpaBoil
MO3BOHOYHOM aptepun. Mcxons U3 KapTHHBI
MPT u HEBPOJIOTMUYECKOTO CTaTyCa MAlUEHTKU
Bpay-o(TaIbMOJIOI Ha3HAYMJI TCHETUYCCKUUI
tect JJHK meronom MLPA, nist monTBepske-
HUS MaTOJOTHH aTpo(uu 3pUTEIHHOTO HEpBa
JleGepa, ¢ mambHEWITUM HaNpaBICHUEM IIa-
[IUEHTKH B OT/AEJICHHE MEINKO-TeHETHYECKOI
KOHCYJIbTalluH.

Pe3yabTaThl Hcce10BaHUS
U UX 00Cy:KIeHne

ITo pesynbsraram metoga MLPA Obuia BbI-
sBieHa myTtauus m.11778G> A B rene MT-
ND4 B roMoria3aMH4eCKOM COCTOSHHU. DTOT
TeH OTBETCTBCHECH 3a CHHTE3 CIICITHATIH3UPO-
BaHHBIX OCJIKOB IIEPBOI0 KOMILIEKCA JIbIXa-
TEJIbHOW LENHU MUTOXOHAPUMA, K HUM OTHOCST-
Cs pa3jMyHbIC BUJBI PEIyKTa3, YOUXWHOHBI
U apyrue OelIKi JaHHOTO KOMIUIEKca. JTo 00-
yCIIaBJIMBAae€T HapYIICHHE IPOILECCOB TPaHC-
nopra mojekyn AT®D B kieTkax, B pe3ysbra-
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T€ Yero magacT JHEPreTUYCCKUN MOTCHIIUAI
KJIETOK 3PUTEIbHBIX HEPBHBIX BOJIOKOH U Ha-
cTynaer ux arpodus. B moarBep:kneHue na-
0OpaTOpHBIX W WHCTPYMEHTAIBHBIX METOJIOB,
YKa3aBIINX Ha TEHETUYCCKH OOYCIOBICHHYIO
arpoduio 3putenbHOr0 Heppa Jlebepa, ObLI
MPOBEJIEH TaK K€ aHaliu3 poaociaoBHOH. [lo-
CJIe€ COCTABJICHUSI CXEMbI POAOCIOBHOM, KOTO-
past mpejicTaBlieHa Ha PUCYHKE, ObLT TIPOBE/ICH
ee TIaTeIbHBIN aHaTN3 BpadaMU-TeHETHKAMH.
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2016 rox 2018 rox
ChIH ¢ 3a0posas
TIIyXO0TOMH 109b

Cxema poOocio6HOU NAYUeHMKIL:
1 — mamv nayuenmxu, 2 — nayuenmka,
3 — cecmpa nayuenmxu, 4 — coln nayuenmxu,
5 — 0oub nayuenmxu

B ponocnoBHOM manuMeHTKH C €€ CIOB,
MaMa Tepsila 3peHHe TOYHO TaKXKEe KaK U OHa,
CJIEZIOBATENILHO OHA SBJISIACH HOCUTEJIbHULEH
MYTaHTHOT'O T€Ha, JIOKaJU30BaHHOTO B MHUTO-
xouapuaneHoit JIHK. V mauuentku umeercs
pornHasi cectpa, poxkaenHas B 1991 roay, y ko-
TOPOM HUKAKKX OTKJIOHEHUU B 37J0pOBbE HE Ha-
Omonanock. Y 0OJIbHON ObLTH POXKIACHBI IBOC
JeTeit: Manpuuk — ponuBmuiica B 2016 romy
U 00JaNaronIvii TIyXOTOW, W JEBOYKA, PO-
nuBliasics B 2018 rogy, Ha JaHHBI MOMEHT
HE UMEIoIIas B 3/I0POBhE HUKAKHX OTKIIOHE-
Huil. Ho BBICOK puCK mepenayu reHOB, OTBET-
CTBEHHBIX 32 JAHHYIO IMaTOJIOTUIO KaK JCBOYKE,
TaK U MaJlbuUKy, TaK Kak Iepeaada MpOuCXo-
JUT TI0 MaTePUHCKOHM JWHHMU. Puck B moToM-
ctBe BbICOKMH U cTpemutca K 100%. beimm
JaHBl CJEeMYIOINe PEKOMEHIAINH: MPOBECTH
ananu3 JJHK cwiny u iouepu, ocMOTp B OTJie-
JICHUU MEIUKO-TCHETHUECKON KOHCYIBTAIlUU
B JuHaMuKe. Tak e ObLJIO Ha3HAYCHO Jieue-
nue: kosH3uM Q10 (kymeButa 30 mg BHYTpPb
2 pasza B geHb 1o 1 tabnerke), L-kapHuTHHA
ITIOCTOSTHHO B CTaHAAPTHBIX JTO3UPOBKAX (DIIb-
Kap 1o 2,5 ml BHyTpb 3 pa3a B JICHB).

3akiaouenue

TakuMm oOpa3om, MyTalus, KOTOPYIO yaa-
JI0Ch OOHAPYKHUTh y KEHIUHBI SBISIETCA, T10-
JKaTyH, cCaMoii arpecCUBHON 1 HanOomee TsKe-
Jioii ¢opmoli maHHOM marojorud m.11778G>
A — camas TspKenast popMa aTpouu 3pUTEITb-
Horo HepBa JleGepa, a nHampumep m.3460G>
A — 6ostee nerkas popma. Tak ke cyliecTByIOT
OOJBHBIE C €Ile OAHUM BHIOM MYyTallliHd MUTO-
xouapuanbHoi JIHK m.14484T> C — ona maer
HauOoJIee OIaroNPHUSITHBIN IPOrHO3 JICUCHHMSL.

Uccnenys 3aboneBaeMOCTh OpraHOB 3pe-
HUSI, KOTOPbIE HOCST T€HETHYECKYIO0 OCHOBY
Ha Oaze BY3 BO «BopoHexckoil o0nacTHOM
KITMHIYeCcKo OombHUIBI Nely, ymamochk BbI-
SICHUTB, YTO HauOoOIJIee PEIKO BCTPEUArOIIeHCs
T€HETUYECKOU aToorue OpraHoB 3peHUs sAB-
nsietcst Heliponatust JleOepa, B TaHHOW KITMHU-
Ke BcTpeuaeMocTh cocTarisieT 9,09 % u3 oOpa-
TUBIIKXCS 11 YenoBeK MO MOAO3PEHUIO HA ATY
MIATOJIOTHIO, TO €CTh TOJIBKO Y OJHOTO M3 HHUX
9TO 3a00JIeBaHNE TMOATBEPIMIOCH. TaK e JTa
MATOJIOTHSl MMEET DPA3JIMYHBIN BHJ TPOSBIIE-
HU. JTa 00Ie3Hb MOXKET MPOSIBIISITHCS C POXK-
JCHHS, a MOXKET M HE MPOSBHUTHCS, U OBITh
B (opme HOcuTenbctBa. Ho mpu neiictBum
OTIpe/IeTICHHBIX (PAKTOPOB, TAaKUX KaK CTpeECC,
KypeHHe, aJKOTOJbh, BO3MOXKHO TPOSIBICHUE
arpoduu 3putenbHOro Hepsa Jlebepa ¢ Obl-
CTPBIM TIPOTPECCUPYIOLIAM TCICHUEM.

JlaHHBI KIMHUYECKUH ciydail MOKa3bl-
BACT, YTO OCBEIOMIICHHOCTb O JaHHOW Ooes-
HU TIOBBIIIAET HWH()OPMHUPOBAHHOCTH Bpaya-
KIMHUIACTA B JaHHON 001acTH, MO3BOJSET
MPOBECTH TIOJIHOE 00CIe0BaHNE, HANPABUTH
MalnyueHTa Ha TEHETUYECKHE HCCIIEI0BaHus,
CBOEBPEMEHHO yCTAHOBUTH JIMATHO3, a TAK ¥KeE
Ha3HAYUTh HEOOXOAMMOE JICUCHHE, KOTOpOE
OyZeT HampaBJIeHO Ha 3aMeJIeHHe TTPOrPecCH-
pOBaHUS 3a00JICBaHNS.
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PUCKU IIPU CTPOUTEJBCTBE OBBEKTOB
’KEJIEBHOJOPOKHON NUHO®PACTPYKTYPbI
BAMKAJIO-AMYPCKOM 1 TPAHCCUBUPCKOM
KEJIE3HOJOPOKHbBIX MATUCTPAJIEN

Cmoauna M.C., Hukonona S1.H.

Cubupcxkuil 2ocyoapcmeenubill ynusepcumem nymeti coooujetus,
Hoesocubupck, e-mail: marusy42@mail.ru

«KoMIIIeKCHbIH TIaH MOAEPHU3ALNN U PACIIHPEHNS] MarUCTPaIbHOH HHOPACTPYKTYPBI» ABISETCS OXHUM
W3 KPYIHBIX WHBECTHIIMOHHBIX NIPOEKTOB, peayn3anuell kotoporo 3aHuMaercs OTKPBEITOS aKIHOHEpHOE o0mIe-
ctBO «Poccuiickue xene3nsie 1oporny. Llenbro necne10BaHus SBISIOTCS HHBECTUIINOHHO-CTPOUTEIBHBIC PUCKH,
C KOTOPBIMH CTAJIKMBAaeTCs 3aKa34HK IPU peatn3aliiu NpoekTa. JJjis 3Toro npoBe/icH aHaJI3 HOPMATHBHOI JIOKY-
MEHTAIUH 110 JaHHOMY BOIIPOCY, H3yUCHBI CTATHCTHIECKHUE JaHHbIE, HCCIIEI0BAHbI TAKHE BHYTPEHHIE HOPMATHB-
HBIC JIOKYMEHTBI )KeJIe3HOJOPOKHON KOMIaHUH Kak «ITacrmopT pruckoBy», IHBECTHIMOHHEIN [1aH KOMIAHUH. AB-
TOpaMH JIaHO OIPEJIeICHNE PHCKA, PACCMOTPEHBI OTEUECTBEHHBIC M 3apYOeKHBIC KiIaCCH(UKAIIMU PHCKOB. Takoke
OIIpEe/eNICHbl PUCKH, OTHOCSAIINECS K KaXIOMy YYaCTHHKY MHBECTHIIMOHHO-CTPOUTEIBFHOTO IPOEKTa. A TaKke
PaccMOTPEHbI PUCKHU C MO3HIMN BO3HUKHOBCHHS Ha Pa3HBIX dTarax KM3HEHHOTO LHKIA MpoekTa. [Ipu momoruun
METO/Ia aHaJIM3a U CHHTEe3a HH(pOPMAIHU MPOBEIEHA KIACCU(DUKALMSA PUCKOB U MPOBECH MX aHAIIM3 C y4acTHEM
9KCIIEPTOB, a TAKXKE MPOPAHKHPOBAHBI PUCKH IO CTEHEHH BEPOSATHOCTH HX BO3HHKHOBeHUs. [IpoBeneH kade-
CTBCHHBIH aHAIM3 BBISIBICHHBIX PHCKOB C HCIIOJIB30BAHHEM KapThl PHCKOB. B pesysnbprare aBTOpaMH yCTaHOB-
JeHo, 4To pucku «HeahdpeKTHBHOCT AESATEIBHOCTH 110 PEKOHCTPYKIMU» 1 «HeapdekTHBHOCTD /e TeIbHOCTH
10 CTPOUTENECTBY», UMEIOT caMble BEICOKHE [T0KA3aTeIH BEPOSITHOCTH HACTYIUICHUS. Takxke HCClIeIOBaHUE I10-
Ka3aJo0, 4T0 st 60Jiee TOYHOTO ONMPEACICHUS. HACTYIUICHUSI PUCKOBOTO COOBITHS HEOOXOAMMO TAKKE MPOBECTH
KOJINYECTBEHHbIN aHAJIN3 BBISIBICHHBIX PUCKOB.

KiioueBble €/10Ba: PpHCK, HHBECTHIIHOHHBIN CTPOUTEIbHBIN NPoeKT, baiikano-Amypekas marucerpais, Tpanccudupcekast
7KeJIe3HOI0POKHASI MATHCTPAJIb, HHBECTHIMOHHAS IeSITeIbHOCTh

RISKS IN THE CONSTRUCTION
OF RAILWAY INFRASTRUCTURE FACILITIES
OF THE BAIKAL-AMUR AND TRANSSIBERIAN RAILROADS

Smolina M.S., Nikonova Ya.l.

Siberian State University of Railway Transport, Novosibirsk, e-mail: marusy42@mail.ru

The Comprehensive Plan for the Modernization and Expansion of the Mainline Infrastructure is one of the
major investment projects implemented by the Open Joint Stock Company Russian Railways. The purpose of the
study is the investment and construction risks faced by the Customer during the implementation of the project. To do
this, an analysis of regulatory documentation on this issue was carried out, statistical data were studied, such inter-
nal regulatory documents of the railway company as the “Risk Passport” and the company’s Investment Plan were
investigated. The authors define the risk, and consider domestic and foreign risk classifications. The risks related to
each participant of the investment and construction project are also identified. Risks are also considered from the
point of view of occurrence at different stages of the project life cycle. Using the method of analysis and synthesis
of information, a classification of risks was carried out and their analysis was carried out with the participation of
experts, as well as risks were ranked according to the degree of probability of their occurrence. A qualitative analysis
of the identified risks was carried out using a risk map. As a result, the authors found that the risks of “Inefficiency
of reconstruction activities” and “Inefficiency of construction activities” have the highest probability of occurrence.
The study also showed that in order to more accurately determine the occurrence of a risk event, it is also necessary
to conduct a quantitative analysis of the identified risks.

Keywords: risk, investment construction project, Trans-Siberian Railway, Baikal-Amur Mainline, investment activities

Beenenue HO» JOCTHYb IIeJIed, pajJii KOTOPHIX JIaHHBIN
MIPOEKT peanu3yeTcs.
Henp wucceaenoBaHMA: ONPEAETUTH OC-

HOBHBIC PHCKH, BO3ZHHMKAIOINIME NPU peansa-

MHBECTUIIMOHHO-CTPOUTENBHAS  JIeATEIb-
HOCTh TOABEPKEHA Pa3sHOOOPa3HBIM PHCKAM
B CHJIy CBOEH crieliM()UKU, KOTOPbIE HEJIb3s 3a-

paHee MpeaycMOTpeTh M ImpocyuTars. Pabora
TI0 ¥IX BBISBICHUIO U IPETYIPEKICHHUIO OJIK-
Ha OBITh OPraHU30BaHa B TEUCHUE BCETO CPOKA
peanu3aniy IPOEKTa, Ha BCEX €ro CTaausX.
DTO MO3BOJIUT MAaKCHMAJIBHO «0e300JIe3HEH-

UM CTPOUTEILHO-MHBECTUIIMOHHBIX TPOCK-
TOB, pealu3yeMbIX B PaMKaxX HAIHOHAILHOTO
npoekTa «Kelne3HOMOPOKHBIN TPAHCIIOPT» |
JIaTh KaYeCTBCHHYIO OIIGHKY PUCKOB C TIOMO-
IO PA3THUYHBIX METOIOB UCCIICTOBAHHSL.
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MaTepna.nbl U METOAbI UCCTCAOBAHUA

OcHOBOH Ui HCCIIeOBaHMs BHIOPaHHOM
TEMbI MOCIYXHUIM KaK Hay4Has IUTepaTypa,
TaK U HUCIOJIb3yeMbIe B padOTEe 3aKOHOMATEIIb-
Hele akTel PD. C moMombsp0 METOAOB aHaIn3a
U CHHTe3a MH(OPMAIMU aBTOpaMH TPOBE/ICHA
KJIACCU(DUKAIIHS U aHAIHN3 PUCKOB, BOZHUKAIO-
[IMX B CTPOUTEIBHOMN JIESATEIBHOCTH.

Pe3yabTarhl ucciie1oBaHus
U UX 00cy:KIeHne

Ha ceropnsamnmii 1eHb OHUM U3 UHCTPY-
MEHTOB PaCIIUPEHMsI IOTEHIMAIIA POCCUICKON
SKOHOMHKH SIBJISTFOTCS HAIIMOHABHBIE IIPO-
ekTbl. Tak, peanusyemsblii ceronns Kommnekc-
HbI IUTaH MOJEpPHU3ALUUM U PACHIMPEHUS
MarucTpaibHOW HHQPACTPYKTYPHI, YTBEPXK-
nennbld Pacniopsixenuem IlpaBurennbctBa PO
ot 30 centsiOps 2018 roga Ne2101-p, pemyc-
MaTpUBAeT IOBBIINIEHHUE YPOBHS 3KOHOMHYE-
CKOM CBsI3aHHOCTH TeppuTopun Poccuiickoit
®denepanyu TOCPENCTBOM PACIIUPEHUS M MO-
JIEPHUBALINH JKEIIE3HOTOPOKHOU HHPPACTPYK-
Typel. Cpok ero peanu3allid YCTaHOBJIIEH
110 2024 ropa [1].

Peanm3arnus qaHHOTO TUTaHA MTPETyCMaTpPH-
BaeT ATAIMHOCTH paboT. [lepBrIil M3 HUX 3aBep-
meH. C 2021 roga BOIIIOLMIAETCS B )KU3HL BTO-
poi 3Tanm MOJEpPHU3ALUU KEIE3ZHOAOPOKHOM
nHppacTpykrypsl BAMa u Tpanccub6a.

B xonme 2023 roma mpoBeneHa paboTa
10 OpraHU3aluH TPETHETO ITarna padoT. DTarbl
pabort mpencTaBiaeHb! Ha puc. 1.

HaumoHanbHbIM MPOEKT HANpaBJIEH Ha yBe-
JMYEHUE TPOITYCKHOH crmocodHocTn BAMa u
Tpanccuba k 2024 rony B 1,5 paza, no 180 min
TOHH B TOJ, a TaKXe COKpallleHHEe 10 CEeMH
CYTOK CPOKOB JIOCTaBKH TPaH3UTHBIX KOHTEH-
HEpHBIX T'PY30B Ha HampaBieHUH «BocTok —
amaay» [2].

[lepcriekTBHBIE ~ TEPEBO3KH  T'PY30B
gepe3 Tpanccud m BAM, cBs3aHBI TJIaBHBIM
00pa30M co 3HAYUTEHHBIM yBEIIMYCHUEM 00b-
€MOB M€PEBO30K TOIUIMBHO-IHEPTETHUUECKUX
U MacCOBBIX TPY30B, CIEAYIOIIUX B aJapec
JATbHEBOCTOYHBIX TTOPTOB, TPOEKT HareleH
TaK)Ke Ha YBEIWYCHHS TOE3/IOII0TOKA, COKpa-
LIEHUs] BPEMEHHU INPOCTOs] BarOHOB B OXKHUJA-
HUU TIOTPY3KU U pa3rpy3KH, CHIKEHHS TTOTpe-
OJICHUS DIIEKTPOIHEPTHH.

Tpanccubupcras dHcene3HOOOPONCHASL Ma-
eucmpane uan TpanccuO — kene3Hasi Jopora,
npoxofsmas or MockBsl uepe3 BocTtounyro
Cubups no Janmeaero Boctoka.

baiikano-Amypckas ~ maeucmpanv  unu
BAM — xene3nas gopora, coenuusomas Boc-
tTounyro Cubupb (13 ropoxna Taiitier) u Jans-
Huil BocTok, mpoxoxsmias ceBepHee TpaHc-
cuba u mMeromas OONBIIOe CTpATeTHYecKoe
3HaueHue (puc. 2).

IIpn sTOM pasBuTHE AOPOTH MpEANONa-
raeT MCIOJIb30BaHUE 3KOJOTHYECKH YHUCTOIO
BHJIa TPAHCIIOpPTa — NEKTPU(DHUKALINIO JIMHUH
BAMa, st gero takxke TpedyeTcs CTPOUTEINb-
CTBO TIOAICTAHIIMI W MOJEPHH3ANHNS JIOKOMO-
THUBHBIX JI€NIO. PEKOHCTpYKIUS IyTeH I03BO-
JIUT SKOHOMUTb IPUPOAHBIE PECYPCHI.

Jna nocTukeHHs 3THX LeNel IpOBOAUT-
cs mo0aibHas MOJECPHH3AIHS, B TOM YHCIE
3a CYET CTPOUTEIHCTBA BTOPOTO ITyTH Ha BCEM
nporspkeHUH BAMa, TpemrycMOTpeHO CTpo-
WTENICTBO TOHHEJEH, MOCTOB, IE€PETOHOB
Y MHOXKECTBa 00BbEKTOB HH(DPACTPYKTYPHI.

B Upkytckoii 00macTu v 4aCTUYHO HA TEP-
putopun Pecriyonuku Bypstun BemxyTcst pabo-
THI TIO YBETMUEHHIO TTPOIYCKHOM CITIOCOOHOCTH
BAMa u Tpanccuba ¢ ygacTHEM B KadueCTBE
3aKa3unka JIupekuuu no KOMIUIEKCHOM peKOH-
CTPYKLMH KEJIE3HBIX JOPOT U CTPOUTEILCTBY
00BEKTOB JKEJIE3HOJOPO’KHOTO TPaHCIOpTa —
¢umana OAO «PX» (AKPC).

YYacTHUKaMU TPOEKTa SBISIOTCS — HHH-
[IUaToOp TMPOEKTa, WHBECTOp, 3aKaszyWK, 3a-
CTPOMIIUK, OAPSTUHK.

B 3aBucumoctu OT poiam B peanu3aluu
NPOEKTa y YYACTHUKOB (POPMHUPYIOTCS PUCKH,
yKa3zaHHBbIC aBTOpaMu B Ta0muie 1.

JlesTenbHOCTh BCEX YYaCTHUKOB TIPOEKTA
HaTpaBJIeHa Ha CBOEBPEMEHHBIN M KaueCTBEH-
HBIH BBOJ B JKCIUIyaTalldl0 CTPOUTEIHHOTO
oObekra. Kpome Toro, Bce y4acTHUKH CTpO-
UTETBLHOTO Mpolecca 00si3aHbl 00ecreYnBaTh
MUHUMH3AIMI0 PUCKOBBIX COOBITHH, BIHSIO-
IIMX Ha XOJl CTPOUTEIHHOMN IEATEIbHOCTH.

IIpm peanmuzamum KPyIMHOMACIITaOHOTO
HAI[MOHAJIBHOTO TPOEKTa B CBOEH JesTelb-
Hoctu 3akazuuk — JJKPC crankuBaercs ¢ pas-
JUYHBIMA PUCKAMH, BO3HHUKAIOLIUMU B XOJE
ocymectsinenus VCII, ananus koTopsix Oynet
MPOBEJIEH B JJAHHOM CTaThe.

N3 wmHOXKecTBa (HOPMYITHPOBOK pHCKA,
MIPUBEJCHHBIX Pa3TUYHBIMH aBTOpPAaMU Hau-
Oosiee OnmM3KOe K TEME HMCCIICAOBaHUS OIpe-
nenenne ykazaHo B ['OCT P MCO 31000-
2010 «MenemxmeHT pucka. [IpuHumnel u py-
KOBOJICTBO» — pHUCK (risk) — BIusHHE Heompe-
JIeJIEHHOCTH Ha 11enn. Heo0XoanMo yanThIBaTh
M TO, YTO B IIEJIOM HMHBECTHUIIHOHHO-CTPOU-
TelbHas JAESITEeIbHOCTh TOABEpKEHA pPa3HOO-
OpasHbIM pUCKaM B CHJYy CBOCH creuuuku.
Henp3s 3apanee nmpeaycMOTPETh U TPOCYUTATH
Bce pHcKH. PaboTa 1o X BBISBICHUIO U TIPEI-
YOPEXKACHUIO JODKHA OBITh OpraHM30BaHa
B TEUEHHUE BCETO CPOKA peasn3aliy MPOeKTa,
Ha BCEX €ro CTajusX. JTO MO3BOJIUT MaKCH-
MaJIbHO «0e300JIe3HEHHO» J1OCTUYb LEJeH,
pasy KOTOPBIX TAHHBIN TPOEKT Peah3yeTCs.

Takum 00pazoM, MOXXHO YTOYHHUTH OTIpe-
JIeJIeHe PHUCKa Kak BIIMSHUE HEOTPENeIeH-
HOCTH Ha JOCTH)KEHHE LIeJIH, Ha OTKJIOHEHUS
OT IIOCTaBJICHHELIX 1I€JI€EH.
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CoBeTCRAR
FaBaNL

Puc. 2. Pacnonooicenue Tpanccuba u BAMa na kapme Poccuu
Hcmounux: https://www.yandex.ru/images/search

Poccunckas
depepauna -
MHULMaTOp NpoekTa

BanaHcogepxaTtesnb
- aKcnnyaTupyloLlee
noppasneneHue
aoporu

@

YNpaBnatoLLuii NpoeKToM-
VrpaBneHue KanutanbHoro
cTpouTtenbcTaa - LIYKC

@

3akaszumnk - KPC -

$dunnan OAO «P>XK[»
[NpoeKTUpoBLLNKN MoapaauMKM
Cybnoapaauunkm

Puc. 3. Cxema g3aumooeticmsus yuacmnuKos peaiu3ayuu npoeKma
Hcmounux: cocmasneno asmopamu
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Taoauna 1

PI/ICKI/I, q)OpMpreMLIe B 3aBUCUMOCTH OT POJIKM YHAaCTHHKA IIPOCKTA

YyacTHUK
TpoeKTa HaumenoBanue Poub B mpoekre Puck
Wuuuuarop TocymapcrBo — | UHBecTop. ®dunancupoBanue 3a cuet | DMHAHCOBBIE,
MpOEKTa Poccuiickas cpencts  denepasbHOTO  OIOMKETA. | peyTallMOHHbBIE
Deneparys YceranaenuBaeT (H3HYECKHE ITapamMe-
TPBbI, KOTOPbIE HEOOXOIMMO JOCTHYb B
pe3ysbTare peann3aniuy IPOeKTa
PykoBomurens | OAO «PXI» WNuBectop. Hcnomb3zoBaHue c00- | DKOHOMHUYECKHE,
TIPOEKTA ctBeHHbIX cpenctB OAO  «PXI». | couunanbuble
OO611ee pyKOBOICTBO MPOEKTOM
VYopasnstromuil | YipasineHue [TnanupoBanue, opranusanus, KOop- | DKOHOMUYECKHE,
MIPOEKTOM KaIUTaJbHOTO | AMHAIMS YYaCTHHKOB MPOEKTA, KOH- | COIIMAIbHbIC
CTXOI/ITGJ‘IBCTBa TPOJIb BHITTOJTHEHUS padOT
OAO «PX»
(LLYKC)
3aka3uuk/ JKPC — OOecrieunBacT peajM3aluio U Bbl- | DKOHOMHYCCKUE, (HUHAHCO-
3acTpodImuK MIHa MOJTHEHHUE PadOT 10 (POPMHUPOBAHHMIO | BBIE, IKOJIOTHUECKHUE, OTepa-
AO «PX]I» WHBECTUIIMOHHOTO aKTHBAa B pPaMKax | IMOHHBIE, COLIMAJIbHbBIC
00BEKTa MHBECTHIINH
[oapstunk/ Omnpenemnsttores | cionuseT npenxycMOTpeHHbIE B J10- | PUCK He BBITIONHEHHS YCIIO-
CyOnoApsITYnK | KOHKypCOM roBOpe 00s13aHHOCTH BHUIi 10TOBOPA, INOO HEKade-
CTBEHHOTO BBITIOJIHCHUS pa-
60T, BEITIOJTHEHNE PabOT HE B
cootBeTcTBUH ¢ [1C]]
[poextruposumk | Onpenenstorest | [loxroroBka mpoekTHOH ToKyMeHTanuu | OMMOKY B pacyeTax, Henpa-
KOHKYPCOM BUJIBHOE OTIpE/IeTICHNE CMET-
HOM CTOMMOCTH CTPOUTEIb-
CTBa, IPOCUETHI
Bananconepxa- | Okcruryatupy- | IlpuauMaer or 3akasunka Ha OajaHC | DKOHOMHUYECKHE
Tenb IoIee IIoApa3- | 3aKOHYEHHBIH CTPOUTEIECTBOM O0BEKT
JIeJICHHE
OAO «PXI»

HensbeXxHble PUCKH,

KOTOpPbIE MOXXHO
3apaHee y4YecTb

BOJIHEHUN

paboTHUKOB GUPMbI

® PUCKW OT MPUPOAHbIX KAaTaKNN3MOB U
LPYrnx CTUXmniHbIX 6eacTeun
® PUCKW NOTEPb OT aBapu, Kpaxk, HapOAHbIX

® MoTepun OT HEYECTHOCTU U He6pe>|<Hocm

® OT HapyLLEHUN 06a3aTeNbCTB

napTHepammu, NoapaaAYMKaMm 1 ap.;

noTepu n3-3a HeNpeacKkasyeMoro
M3MEHEHMA PbIHOYHOTO cnpoca u
NpPEeANo>XXeHUs Ha ToBapbl 1 yCyru
N3MEHEHUS MUPOBOI KOHbOHKTYPbI aKLiA
W OpYrvx LEHHbIX 6ymar, 61p>XXeBo Urpbl
LeH

NoABMEHNA HEOXKNAAHHbIX AOCTUXEHUIN
Hay4YHO-TEXHMUYECKOrO rnporpecca v T.1.

CBA3aHHbIE C
HeonpeaeneHHOCTbIO

caMoro npotiecca
ObunsHeca

Puc. 4. Cxema 63aumodelicmsus y4acmnuKos peaiuzayuu npoekma
Hcmounux: cocmasneno agmopamu
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Tao6auna 2

Krnaccugukanum puckoB pocCUHCKUMHU YYEHBIMU [4]

ABTOp

Buab! pruckoB

JlykpsinoBa A.H. [5]

BHEIIIHNE HENPEICKa3yeMble pUCKH, BHELITHHE IPEICKA3yeMble PUCKH, BHYTPEHHHE
OpPraHU3aLHOHHbIE PUCKH, TEXHUUECKHE PUCKH, IPABOBBIE PUCKH

Ipeikuna JI.B. [6]

PHUCKH KOHIIENTYalbHOM CTaquM, IUIAHUPOBAHUS, IPOSKTUPOBAHUS, BBIIOIHEHUS
CTPOUTEIIBHBIX padOT, FKCILTyaTaluu

Cenuna B.I1. [7]

MIPOEKTHBIN PUCK, CBI3aHHBIH C pean3anyeil npoexTa, GuHaHCOBBINA pUCK (HE BO3-
BpaT KPEIUTOB, 3aiIMOB), IIPOM3BO/ICTBEHHBII PHUCK, ITOJUTUYECKUI PHUCK, BHEII-
HHUE PUCKH

Jleonos I1.1O. [8]

Q)HHaHCOBLIe, OKOHOMHYCCKUC, PBIHOYHLIC, MHBECCTUIIMOHHO-KOMMEPYECKHUE, IPO-
M3BOJACTBECHHO-TEXHUYECKUE, IMPABOBBIC, CTPAXOBBIC, MOJIUTUYCCKUE, DKOJIOTHYC-
CKHEC, COITMAJIBHBIC

ITerposa O.U. [9]

PUCKU I‘pa)KZ[aHCKOﬁ OTBCTCTBCHHOCTU IEPE TPECTbUMHU JHULAMH, CTPOUTCIIBHO-
MOHTAXXHBIE PUCKH, PUCKH HEUCIIOJHEHHUS MOCIICITYCKOBBIX FapaHTHﬁHLIX 00s13a-
TCIBLCTB, (1)I/IHaHCOBI)IC PUCKU

(Ha npotakeHuu BCEro NpoeKTa): CTpaHoBble, aAMUHUCTPATUBHbIE, IOpUANYeckue, Gopc-mMmaKopHbie
PVCKUY, HEPa3BUTOCTb rpa*kAaHCKOro M KOPNOPaTUBHONO 3aKOHOAATeNbCTBA, HEAOCTAaTOYHO pa3BUTan
crcTema CTpaxoBaHMWA, HECOBEPLIEHCTBO METOAMK M npoLueayp ¢opMUpoOBaHUA CTaHAAPTOB
OTYETHOCTU M pasiialeHnA KOHPUaeHUManbHON MHPOPMALIMM, PUCKU CBASAHHDIE C PbIHKOM LE@HHbIX
6ymar, pUCKM CUCTEeMbI PYKOBOACTBA M KOPMOPaTUBHOIO YNpaB/eHUs

Ha UHBECTULIMOHHOM
CTAOUM: .
PMCK NpeBbileHusA

ynpasneHUecKui,

$aKTMUECKOM CMETHOM

CTOMMOCTH NPOEeKTa Hag

NpOEeKTUpyemMon, SHepruen),

-pUCK Hecob iro geHuA - KOMMEPYECKHUE PHUCKH,

CPOKOB cgauun obbekra B
SKCM/lyaTauuio, -

PUCK yXyALIEeHUA
KayecTBa pabor

OTBETCTBEHHOCTH,

-$duHaHcoBbIe

Ha NPOM3BO/ACTBEHHOW CTAAUM:

-TPaHCNOPTHbLIN, TEXHONOTMHECKIH,

-PHCK HE 4OCTAaTO4YHOIo obecneyexua CblpbeM U

=3K0JiofMyeckue n Apyrme pucku rpa»maucxoﬁ

Ha ctagum caaun B
SKCN/lyaTauuio:

-PUCKM
dMHaHCMpOBaHUA U
pebrHaHCcMpoBaHUA
pabor no 3akpbITUiO
NpoeKTa,

-DUCKM rpaaaHCKoM
OTBETCTBEHHOCTU

-3KOo/s10rMyeckme n
Apyrve

Puc. 5. Cmaouu sicusnennozo yuxaia UCIT
Hcmounux: cocmasneno asmopamu

CymiecTByeT MHOXECTBO TOYEK 3pEHHs
Ha KJaccudukauuio puckos peanuzauu UCII.

3apyOeKHbIe UCCIICOBATENH BBIICIIOT JBE
TPYIIIBI PUCKOB, TIPEACTaBIeHbI Ha puc. 4 [3].

Poccuiickumu  ydeHBIMH ~ pa3paboTaHO
MHOTO KJIacCH(HKAIUi PUCKOB TPH pean3a-
uuu VMCII, HekoTopble U3 KOTOPBIX MpEICTaB-
JIeHbI B Ta0mue 2.

Jnst mpoBeneHUsl JOCTOBEPHOTO aHalM3a
PHUCKOB HEOOXOOMMO ITOHMMATh Ha KaKOW CTa-
nuu xu3HeHHoro nukia MCII u kakue pucku
BO3HMKAIOT. Tak, HarIsgHO WpeacTaBiIeHa

cxema B pabore Admsazosa T.X., Anekcanapo-
Boit E.B. Ha puc. 5.

B cBoem uccnenoBaHuu aBTopbl paccMaTpu-
BaroT puckn peammanyu VCII Ha mpowusson-
CTBCHHOW CTaJWH, KOT/A MPOEKT yXKE peayin3y-
€TCsl, T.€. HETTIOCPEICTBEHHO B XOJI€ CTPOUTEIb-
CTBa BTOPBIX ITyTEH, MOCTOB, TOHHEJCH U T.1.

AHanu3 pucKoB, BO3HUKAIOIIUX B XOJI€ pe-
aJu3alyy MPOEKTa, OKa3all, 4To IPOEKT, pea-
m3yemsrii JIKPC nogBeprkeH BIUSIHUATO IEBATH
OCHOBHBIM PHCKaM, KOTOPBIE MOKHO Pa3IeiuT
Ha TPH TPYIIIEI, IPEACTABICHHEIE HA pUC. 0.
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OnepauuoHHbIE
PHCKH

KomnnaeHC-pUCKH

PHCKH
AOCTOBEPHOCTH
OTYEeTHOCTH

*Headp heKTHBHOCTD ALATeNbHOCTH NO CTPOHTENbCTBY H PEKOH CTPYKLUMK )
*HesdppekmeHana npasosan 3apTa
eHeapPpekmeHan 3aUp1Ta KOMMEPUECKOIN TalHbl
*HeHapnexawan noaroToeKa [OKYMEHTaUMH MO 3aKYNOUHON 0eATeNbHOCTH y
= )
*HeadppekmsHoe ynpasneHne oxpaHoi Tpyga
*HeadppekmiBHan geaTenbHOCTL nogpasgeneHuii No peanu3auuu mep 8
006n1acTH 3aWyTol rOCYAAPCTBEHHOI TaliHbI
*Head heKTHBHOCTD 3aLp1Thl MEPCOHANbHbIX AaHHbIX y
eHeHapnexaupte opimvHpoBaHie AaHHbIX OyXranTepcKoi 0TUETHOCTH
J

Puc. 6. Knaccugurayus puckos npu pearuzayuu npoekma
Hcmounux: cocmasneno agmopamu

BepoaTHocTb Bannbl BepoaTHocTb, % OnucaHue cobbiTus ‘
peanm3saumm |
pU1cKa |

. . \
KpaiiHe BbicoKas 5 >75% Co6bITHe MOYTH TOYHO NpOM3OMAeT \
e e - hal ek ot |
Bbicokas 4 51-75% Co6biTHe cKopee NPOM30MAET, YeM He NPoM3oMAeT |
- I b |

Cpeanas 3 26-50% YMepeHHas BEpOATHOCTb peasin3aLmm cobbITms \
Huskas 2 5-25% CobbITHE CKOpee He NPOoM30MAET, YeM NPOM3oMAET |
KpaiiHe Hu13Kas 1 <5% Co6bITHE MOYTM TOYHO HE NPOM3oMAET ‘

Puc. 7. Ilxana oyenxu pucxog [11]

[lepeunciieHHbIC BBIIIE PUCKU, C KOTOPBI-
mu ctankuBaetcs JJKPC npu peanuzamnmu mpo-
ekTa, oTpaxarrcs B «[lacopre prckoB», Ko-
TOPBIA €KEKBAPTAILHO OOHOBISETCS HA BCEX
CTaJIUAX peaau3all IPOEKTa H COCTOUT
U3 CJICYIOIIUX Pa3JIeNoB:

- «PeecTp pHCKOB», B KOTOPOM TIepeyrc-
JSIIOTCA  MOJPOOHO  BO3MOMKHBIE  PUCKOBBIC
COOBITHS;

- «[lnan mMeporpusiTuii», B KOTOPOM OTpa-
JKAIOTCS HEOOXOAUMBIE MEPOTPUSITHS, TIPOBO-
JIMMBIC B [ENIAX HEJOMYIIICHUS WJIK MUHUMHU3a-
UM PUCKOBBIX COOBITHH;

- «OT14er 0 peanr30BaBIIUXCS PUCKAXY.

Onpe/ieiuB BUJIbI PUCKOB, MOXKHO TIPOBE-
CTH UX Ka4eCTBCHHBIN aHaAJIH3.

B mpoBeneHHOM aBTOpOM HCCIEIOBAaHUHU
ObUIM TIPUMEHEHBI KaueCTBEHHBIC METOJIbI
aHaJlM3a — aHaJINU3 JKCHEPTHBIX OIIEHOK, Kap-
Ta PUCKOB.

Meron SKCHIEPTHBIX OLEHOK IO3BOJSET
MIPUHATH pelIeHNe TPU OTCYTCTBUU JOCTa-
TOYHO JTOCTOBEPHBIX CTAaTHCTUYECKUX JTaHHBIX
WJIM BBICOKOW CTENEHU HOBU3HBI pelliaeMon 3a-
nmauu [10].

15 mpoBeieHus aHaIK3a PUCKOB 11O METO-
Iy SKCIIEPTHBIX OLICHOK MPUBJICYECHBI MSITh IKC-
neproB. C MOMOIIBIO JABYX MapaMeTpoB BEpo-
SATHOCTH peaji3allii W BO3JEHCTBHE Ha PHCK
MIPOM3BEJICH PacueT CPEIHEB3BEIICHHON HHTe-
TPAJIbHON OIICHKU BaXKHOCTU PUCKA C YUETOM
YPOBHSI KOMIETCHIIH CIIEIIMAIHCTOB.
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Ta6smua 3
[Tokazarenu, XxapakTepu3yIOLIUE PUCKU IPU PeaIn3aluu IPOEKTa
Ne n/m HaumenoBanue pucka BepostHocTh | Bo3nelicTBue

1 HeaddekTnBHOCTD AESTETHLHOCTH 110 CTPOUTEIBCTBY 3,5 4,7

2 |Hesddexrusnas npasosas 3amura nHTepecoB OAO «PX/I» 2,8 3,5

3 HeaddekTnBHOCTD AEATETBHOCTH 110 PEKOHCTPYKIUH 33 3,7

4 |HeaddexTuBHOCTD yrpaBieHHs OXpaHOU Tpyaa 2,0 34

5  |HeaddekTruBHOCTD yHpaBieHuUs OXKAPHOH 030MaCHOCTH 1,9 3,9

6  |HeapdekTuBHOCTD 3aIUTHI KOMMEPYECKOM TailHbI 3,0 43
Henaanexamiee popMupoBaHUE TaHHBIX, HCIOJIB3YEMbIX B LIEJIAX

7 OyXTraJnTepCKOl, HaJOTOBOM, ONEPAIMOHHOW W CTaTUCTHYCCKOM 3,2 43
OTYETHOCTH

8 Henaanesxamas moarotoBka JOKyMEHTAIMHU JUIsl OCYIIECTBICHUS 27 47
3aKyTOYHOM IEATENbHOCTH HAa KOHKYPCHOM OCHOBE ’ ’

9 HeaddexTuBHas nesTelbHOCTD MOAPA3/ICNCHHs 110 peai3aium 21 41
Mep B 00JIaCTH 3alIUTHI TOCYIAPCTBEHHOH TaHBI ’ ’

Kpaine
BbICOKaA (5)

Bbicokan (4)

CpegHaa (3)

Huskaa (2)

BavAHue

Kpatine
HuU3KaA (1)

KpaiiHe
HU3KaA

(1)

KpaiHe
BbICOKaA

(5)

BepoaTHOCTb

Puc. 8. Kapma puckoe npu peanusayuu npoekma
Hcmounux: cocmasneno asmopamu

[Ipu mpoBeneHUH UCCIIEAOBAHUS HCIIOJNb-
30BaHa MSITHYPOBHERAsI Mikana (puc. 7).

[To pe3ynbraraM OIEHKH ObUTH BBIBEICHBI
MTOKa3aTeyu, MPEACTABICHHbBIE B TaOIHUIIE 3.

W3 npoBeIcHHOT0 aHajIKM3a CIICIYET, YTO ca-
MBIE BBICOKHUE TIOKA3aTeJIi BEPOSITHOCTH HACTY-
TUIEHUST UMErOT pucku «HeahhekTuBHOCTS Jie-
SITENIBHOCTH 10 peKOHCTpYKIHm» U «Headdek-
TUBHOCTb JICSITEITBHOCTH 10 CTPOUTETHCTBY Y.

CaMBIMH CYIIECTBEHHBIMH PUCKAMH TIO
BozzeiicTBUI0 cTanu pucku «Heahdekrus-
HOCTh JICATCIILHOCTH 10 CTPOUTEIIbCTBYY,
«Henamnexariee GOpMUPOBAHUE TAHHBIX, UC-

MOJIb3yEeMbIX B LIEJSIX OyXraJTepcKoil, Hajaoro-
BOH, ONEPAMOHHON U CTATUCTUUECKOU OTUET-
HOCTHY, «HeadhekTHBHOCTH 3aIUTHI KOMMEp-
YECKOH TailHbI».

IIpu sTom oOparmmaer Ha ceOs BHUMaHHE
TaKoW (paKT, YTO MPU HEOOJBIION CTCIICHU BE-
posiTHOCTH Takoi puck kak «HesddekruBhas
JIeSITENIbHOCTD TTO/IPA3/ICIICHHS 110 Pean3aluu
Mep B O0JIACTH 3alIUTHI TOCYAapCTBEHHON Tali-
HBD» UMEeT OOJIBIII0e BO3/IEHCTBUE HA JESTEIb-
HOCTb TTOJIPA3/IEICHNU.

Kapra puckoB — HHCTpYMEHT rpaduuecko-
ro OTOOpakeHUs! COBOKYITHOCTH BBISBICHHBIX
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PHUCKOB C y4€TOM BEPOSITHOCTH X peasn3alnun
U BIusiHUA pucka (puc. 8) [12].

Pucku «HeaddexkruBHOCTs ynpaBieHus
oxpaHoil Tpyna», « HeadhdexkrnBHOCTH ympas-
JIEHWsI TIOKapHOH Oe3omacHocTm» W « He-
a¢dekTuBHAs JCATEIBHOCTh TOAPA3ICICHUS
[0 pealn3alu Mep B OONacTH 3alluThl rO-
CYIapCTBEHHOW TalHBD) HAaXOIATCS Ha IpaHH
<GKENTOI» U «KPacHOW» 30H, 3TO PUCKH Cpell-
HEH YyBCTBHUTEIHHOCTH/ OMACHOCTH/ KPUTHY-
HOCTH Ul KoMmannu. Ho B maHHOM cirydae
B J1I000H MOMEHT MOTYT NEperTH B «Kpac-
HYI0» 30HY.

Takue pucku kak «HeadexrrBnas npaso-
Bas 3amuta uarepecoB OAO «PXK/», «Henan-
nexarniee (HOpMHUPOBaHNE AAHHBIX HCIIONB3Yye-
MBIX B IEJISIX OyXTalTepCKO#, HaJIOTOBOH, OTTe-
PAaLMOHHON M CTATUCTHUYECKOM OTYETHOCTHY,
«HeaddexTrBHOCTS 3aIUTHI  KOMMEPUYECKOM
Taituel», «HeaddexTnBHOCTE nesiTenbHOCTH
10 PeKOHCTpYKIMM» U «HeapdekruBHOCTS s1e-
SITETTPHOCTH TI0 CTPOUTENBCTBY», «HeHasmexa-
11ast MOJITOTOBKA TOKYMEHTAITUH JUTSI OCYIIIECT-
BJICHUS 3aKyIOYHOH JesTeNIbHOCTH Ha KOH-
KypPCHO OCHOBE» pacroiaratoTcsi B «kKpacHoO»
30HE. JTO KPUTHYECKHE, HauOojee OIacHbIe
JUISl KOMIIAaHUM PHUCKH, HECYIIHE CYIICCTBEH-
HBbIE YTPO3bI I KOMIIAHWHW, TOApa3/IeieHus,
€ro 1eJeil 1 YCTOMYMBOCTH B 1IEJIOM.

Harmsinnocts aTOro Meroma maer Ooiee
TOYHO TNPECTaBICHNE O T€X PHUCKaxX, Ha KOTO-
phle cieayeT oOpaTuTh BHUMAaHHE JUIsL BbIpa-
OOTKH CTpaTeruu 1no paboTe C STUMHU PUCKAMHU.

Jis Toro 9TOOBI OIEHHWTH pa3Mep pHUcKa
HEOOXOAMMO TIOCIIEe TPOBENEHUS Ka4eCTBEH-
HOTO aHalin3a, TPOBECTH KOJIUYECTBEHHBII
aHaJn3, KOTOPBII TaKkkKe MOKHO MTPOBECTH, HC-
MOJIB3YS Pa3IMYHBIE METOBI, HO Takasl 3ajada
HE CTOUT B PaMKax JaHHOTO MCCIIECIOBaHMUS.

3akjoueHue

Takum 00paszoM, Uil TPOBENCHUS Kade-
CTBEHHOTO aHAJIM3a PHCKOB IIPH pPeaN3alnuiu
KPYIIHOTO ~ HMHBECTHUIMOHHO-CTPOUTEIIHLHOTO
MIPOEKTa SIBJISIETCSI BAYKHBIM BBISIBUTH BCE BO3-
MOXHBIC PHCKH, BO3HMKAIOIIME Ha HCCIIe-
OYyeMOM JTalle XMU3HEHHOI'0 LHMKJIAa IPOEKTa.
HemanoBakHbIM SIBIISIETCSI TIPUBJICYCHHE BBI-
COKOKBaJH(PHUIIMPOBAHHBIX CIICIHAJINCTOB
B 00JIACTH OLIEHKH PHCKOB, KOTOPBIE AAAyT UM
podeCCHOHAIbHYIO OLICHKY, KOTOpasi MO3BO-
JUT TPOPaHKUPOBaTh PUCKH IO CTETICHU Be-
POSITHOCTH MX BO3HMKHOBEHHS U 10 CTEHECHU

UX BIMSIHUS. A TpUMEHEHHas KapTa pPUCKOB
NpU peaju3auud NpoekTa 0003HAYUT camble
BEPOSITHBIC PUCKH, IO PadOTE ¢ KOTOPBHIMH He-
00xomuMo pa3paboTaTh CTPATETHUIO 0 MUHU-
MM3ALUM YKa3aHHBIX PHUCKOB. I[loCTOSHHBIN
MOHUTOPUHT M Ka4eCTBEHHAsl OIICHKA PHCKOB
Ha TMPOTSHKEHHUU peaju3alii BCEro MpOeKTa
MO3BOJINT M30€KaTh 3HAYUTEIbHBIC PABOBHIC
1 (UHAHCOBBIC MIOTEPH.
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