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CARRYING OUT PRACTICAL AND LABORATORY EXERCISES
USING THE SYNDICATE METHOD

Abstract: the authors of the article have changed the modern interactive
"method of syndicates"”, which can be used in practical and laboratory classes in
the hall. The obligatory rules for preparing and conducting classes using
syndicates are given: what should be the topic of classes, as part of the whole
group into small parts, as an explanation of the sequence of the task, how to
accept the presentation of the work performed. A survey has been made that
examines the size of the coverage of the entire audience, activates passive students
in independent work, the solidarity of the group, makes it possible to show oneself
as a sensitive descendant of the team.

Key words: method, syndicate method, interactive teaching method, group
leader, laboratory exercises, sensitive students, practical exercises, behavior
model, control strategy, pedagogical skills and results, correct acceptance,
presentation.
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One of the main objectives of the concept of development of the higher
education system of the Republic of Uzbekistan is "a phased transition from
education, the curricula of which are aimed at obtaining theoretical knowledge, to
an education system aimed at developing practical skills, based on international
experience" [1].

One of the most effective methods for conducting practical and laboratory
classes is the syndicate method. This type of training covers the entire audience,
activates passive students in individual work, due to group solidarity, makes it
possible for sensitive students to open up.

Working in groups, in the process of making a common decision, improves
interpersonal communication in a team, developing the ability to actively listen.

In order for work in syndicates to give the maximum result and really have
an interactive character, it is necessary to fulfill certain conditions, the first of
which is the correct choice of the topic of the lesson. Optimally - focus on the
general, average level of training and development of students. “Averaging,
rather, refers to the shortcomings of the method, but the deeper students are aware
of the information, the more and easier they remember it” [2].

Usually, syndicate work takes place in four stages: division into groups,
receiving a task, the process of doing it, presenting the work, and finally getting
an assessment. At the first stage, when dividing students, it is necessary to take
into account that the group should be in such a quantity that in the allotted time,
each participant has time to express his point of view. Initially, everyone in the
syndicate is equal, but when distributing into small groups, the teacher must be
sure that the knowledge and skills of the participants will be sufficient to complete
the task. As practice shows, the task in syndicates should not be carried out in the
first classes of the semester, it is better to take a closer look, identify leaders and
take this into account when dividing into small groups. The best option assumes
that the group has both a generator of creative ideas and a coordinator.

For any interactive teaching method, "the most productive is the democratic
style of communication, as an ideal atmosphere for mental activity and
independence of students, and a positive emotional climate motivates for
cognitive activity and improves feedback" [3], but at the same time, independent
work of students must be continuously control. The presence of two or more
leaders in a group has a destructive effect on teamwork. In case of emergency, if
the allocation of a leader and a coordinator takes too long, or only passive
participants are in the group, the teacher can suggest re-forming the groups,
disguising overcoming the conflict, as it were, with the planned task “exchange
of one participant”.

Another reason for the mentor to intervene in the work of the syndicate is
when the work of the group comes to a standstill. The participation of the teacher
should not be dominant. Methodically, taking part in the discussion, along with
others, the teacher offers not one, but several ideas at once and does not affect the
final choice. Continuous monitoring of the teacher is also necessary because the
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work of the syndicate can be destroyed by the destructive behavior of individual
group members. All students in the classroom have an individual character "and,
despite this, it is possible to identify several frequently occurring behaviors and
appropriate strategies for their control” [3], which the teacher should use when
difficulties arise in the work of groups.

At the last stage of work in syndicates, it is very important to correctly
reflect on the presentation of the groups. “Any insensitivity in the processing of
answers can result not only in the destruction of contact with a particular student,
but also in the refusal of the entire team to cooperate” [4].

In any, even an unsuccessful presentation, you can find positive points, and
first focus on them, and only then point out the shortcomings. Evaluating the
work, first of all, it is not the correctness of the answer itself that is taken into
account, which is necessarily compared with the existing correct one, but the
process of finding it. The presentation rules should be discussed in the assignment.
They indicate the time allocated, both for work and for the answer, the number of
participants who participated in the presentation.

It can be concluded that the use of the syndicate method is a progressive
and interactive method for conducting practical and laboratory work. The method
of "syndicates" has many positive aspects: it covers the entire audience, and turns
the learning process into an interactive one, develops the ability of students to
actively listen, improving interpersonal communication in the team, activates
passive students in independent work, group solidarity, gives the opportunity to
show themselves to sensitive members of the team. Preparing and conducting a
lesson, using the “syndicates” method, requires the teacher to have professional
skills and abilities: the ability to properly prepare for the lesson, control the
process of work, respond in time to non-standard situations, correctly accept a
presentation, create a friendly atmosphere. It is possible and necessary to use the
“syndicate” method discussed in the article when conducting each practical and
laboratory lesson in a technical higher educational institution. The use of new
interactive teaching methods in their work allows the teacher to develop their
professional skills and abilities. D. Ushinsky said: "The teacher lives while he is
studying, as soon as he stops studying, the teacher dies in him."
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ELECTRONIC COURSE UNDER THE THEORY OF ALGORITHMS AS
AN ELEMENT OF INTELLECTUAL ADAPTIVE SYSTEM OF
TRAINING

Abstract. In the article, questions of creation of an electronic course under
the theory of algorithms and data structures as an element of intellectual adaptive
system of training are considered. Use of means of multimedia allows achieving
more visualization and clearness of a studied subject, creates friendlier
environment for the user, and network technologies give the chance remote access
to information resources. Adaptive systems of training are directed on
personification of the environment of training, its adjustment for features of
individual users. It is suggested one system serving set of users with the various
purposes, level of knowledge and experience. Problems of more flexible modeling
of the trained environment, adaptation of model to the concrete trainee, creation
of nonlinear trajectories of process of training (curriculum sequencing) or
instructional planning technology are studied as well.

Key words: applications in subject areas; computer-mediated
communication; interactive learning environments; lifelong learning;
teaching/learning strategies.

1. Introduction

Now there is a variety of qualitative manuals under the theory of the
algorithms covering the traditional maintenance of bases of the theory and
practice of data structures and algorithms. Many modern textbooks contain in the
complete set of CD as electronic support of a course. So, for example, T.Korman's
textbook under the theory of algorithms (Kormen, 2009) contains descriptions of
classes Java for application of the algorithms resulted in the book. However, the
possibilities given available nowadays by information technology are much wider
than traditional linear representation of a teaching material in strict sequence of
studied themes. Using means of multimedia allows achieving more visualization
and clearness of a studied subject, creates friendlier environment for the user, and
network technologies give the chance remote access to information resources.
Nevertheless, questions of more flexible modeling of the trained environment,
adaptation of model to the concrete trainee, creation of nonlinear trajectories of
process of training (curriculum sequencing) or instructional planning technology
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In many cases remain outside of available training courses under the theory of
algorithms.

Problems of creation of an electronic course under the theory of algorithms
and structures of the data as element of intellectual adaptive system of training are
considered in the present article. The structural model of a course, possibility of
creation of the adaptive environment of training at its use is considered. The
structure is offered and the maintenance of the electronic practical work included
in the given course is studied.

2. Electronic course on the theory of algorithms and data structures

2.1. Adaptive systems of training

Adaptive systems of training are directed on personification of the
environment of training, its adjustment for features of individual users. Support
of adaptive methods in training systems appears rather useful when there is one
system serving set of users with the various purposes, level of knowledge and
experience. Thus besides adaptation to the separate user it’s considered still
adaptations to sets of users allocating at computer training three hierarchical levels
of adaptation to trainees (Zaiseva, 2003): (1) adaptation to students as categories
of users; (2) adaptation to group of students; (3) adaptation to the separate student.

The first level of adaptation provides adaptation to each category of users
of computer system of training depending on their requirements and it is usually
realized by creation of the special interface for each allocated class. Such
approach is characteristically for any computer systems. In intellectual training
systems it is necessary for pupil to give following possibilities: training,
examination, exercises, the help and the help information, video lectures and their
presentations, different kinds of feedback: questions to the teacher, conference,
student's forums, electronic methodical grants, input of comments on a course of
employment, etc.

Adaptation to group of students provides adjustment of system depending
on the chosen specialty, on an educational program, on an age and a psychological
orientation of the person. This level of adaptation is based, first of all, on the
decision of two basic questions of didactics: “to learn to what?” and “how to
learn?”. The answer to the first question defines the training purposes, i.e., volume
of necessary knowledge, skills and degree of their development. The decision of
the second question of didactics (“how to learn?”) causes a choice of methods of
the training most suitable to group of pupils and also to ways of representation of
the information. A choice of methods of training and ways of representation of
the information are stipulated by both age of the trainee and a psychological
orientation of its person (orientation to himself, to a problem, to interaction).

2.2. Structural model of an electronic course

The structure of an electronic course is made by following modules:

(1) Basic module - the base of resources — contains teaching materials on
all themes including practical tasks, projects, problems, materials of laboratory
researches. The module is supplied by the convenient interface for viewing and a
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choice of educational resources.

(2) Module of monitoring — serves for support of the trainee, carries out
training monitoring, provides means of definition of a position of the student for
training space. Module contains verifying tasks, tests on the passed theme. The
testing program works in an interactive mode representing result of testing on the
computer screen directly in the course checking. Formation of tests is carried out
on the basis of random sample of both as questions, and an order of answers (in
case of the multiple tests). Such way of giving the verifying materials excludes
formal learning only numbers of the right answers and states an adequate
estimation of mastering an educational theme. The student has possibility of
several attempts of delivery of the test. Thus, results of check, considering also a
number of attempts, state an estimation of the student on the given theme. The
given estimations being summarized with previous form a current vector of an
estimation of the trainee which positions the student on an educational scale.

By results of current check, the system gives out recommendations about
the further tactics of training. At a deviation of a trajectory of the trainee from set
more than the criterion defined for this stage the system forms correcting vector
of educational resources which includes as passed but undigested adequately
themes, and an additional material. The additional material contains samples of
the decision of the problems, ready algorithms with possibility of step-by-step
execution for their best understanding, samples of the executed projects. The
given module is structurally connected with the previous module — base of
resources.

(3) Module of total control — serves for a final estimation of degree of
mastering the course as the student. The total estimation includes as results of
final testing at all course as estimations of the executed tasks, projects according
to the curriculum. The total estimation includes the results of final testing received
automatically from system, and also an estimation of teachers under the executed
tasks and projects. The given module works as an independent component of the
previous module and is logically connected with the subsequent module.

(4) Module of identification of the trainee — serves for registration of users
of a training course. Teachers, tutors, students and administration can be users.
The system gives the chance formations of educational groups of trainees and
group monitoring of training.

(5) Module of adjustment — is directly connected with the previous module
and serves for adjustment of parameters of system. Such adjustment is carried out
from the teacher conducting a training course. The teacher-user of an electronic
course has possibility both to set the general group options of training, and to form
necessarily individual adapted parameters of system. Group options of a course
take into account a category of trainees (a direction of training, a speciality) as the
students specializing in the applied mathematics and computer science and as the
students of the general natural-scientific directions of training. Individual options
carry in many respects the initial character, set initial parameters of trajectories of
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training. Further the system in many respects itself adapts for the trainee
considering its individual abilities to the training, available knowledge base
(background). The teacher, nevertheless, can operatively correct the options set
initially taking into account results of intermediate estimations that promotes
more adequate process of training. Such symbiosis of the automated system of
training and the teacher allows to receive better model of the trainee and
accordingly to raise efficiency of process of training.

2.3. Possibilities of creation of an adaptive training environment

Among adaptive control facilities we can allocate following ones:

1. representation of teaching materials in various sequence taking into
account requirements of the trainee; formation of nonlinear trajectories of
training;

2. adjustment of parameters of the program of interactive testing on the
basis of the data of intermediate control of progress;

3. organization of educational process in the stage-by-stage image and
adjustment of criteria of transition from one stage to another;

4. formation of rating system of a gain score of the trainee, adjustment of
weight parameters of components of a total estimation.

The electronic course gives the chance studying program themes in a
subject “The theory of algorithms and data structures” in a nonlinear order without
strict fixation of sequence of a represented educational content. Trainees,
proceeding from the requirements or independently or by means of the teacher,
can choose an order of studying course. The tasks, projects carried out in the
studying the course are checked by the teacher. He makes necessarily
recommendations for choice the further strategy of training. At the same time
teacher has possibility of individual or group monitoring of training process. One
of the possible schemes of construction of nonlinear model of training is
considered below (Fig. 1.). In this scheme the total rating estimation of the student
is developed on the base of midterm (intermediate) results and final control.
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Fig.1. An algorithm of training process trajectory
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2.4. The structure and content of the electronic practicum

By working out of an electronic practical work some of algorithms of
textbooks (Knuth, Cormen et.al., 2009) have being used. The electronic practical
work includes the following sections supporting themes considered in a basic
course under the theory of algorithms and data structures:

- basic data types;

- trees;

- basic operations on sets;

- graphs;

- internal sorting;

- external sorting;

- algorithm design techniques

The electronic practical work represents possibility to the student to check
up work of algorithms and structures of the data considered in a training course
in a real mode. Structurally electronic practical work is a package of the applied
programs having the general user interface. Using package programs it is possible
to study algorithm work on various sets of the initial data. Thus there is a
possibility of research of efficiency of algorithm on these sets including using the
best and worst variants of the entrance data. The program gives the chance
studying the metric characteristics of algorithm such as quantity of certain
operations (cycles, comparisons), speed and volume of demanded memory. The
method of the least squares used in an electronic practical work allows receiving
a numerical estimation of an error of approximation of speed of algorithm.

Other feature of the given practical work is possibility to provide
comparison of work of various algorithms on the same data sets. It allows the
student to check up theoretical calculations in practice.

Visualization is one more of important characteristics of the developed
software package. It is shown both at studying of various structures of the data,
and at construction of algorithms. Use of multimedia technologies gives the
chance to familiarize with the base of the data structures and algorithms "alive".

The electronic practical work is an interactive program where the student
has possibility to influence for work of the programs entering into a package. The
system of the options developed for this purpose allows varying initial conditions
of the program, data sets. In particular, there is a possibility to define a priori the
functions of regression defining approximate estimation of speed of algorithms.

Among base structures of the data in an electronic practical work on C++
such structures as “List”, “Stacks”, “Queues” are realized. Using it is possible to
familiarize with work of these structures of the data and base operations in a stage-
by-stage mode. In practical tasks offered for independent performance the student
has possibility to use realization of these types of the data in the applied programs.

In the section devoted “Trees” electronic realizations of these types of the
data and base operations over them are resulted. Students in an interactive mode
have possibility to track work of algorithms of detour of a tree.
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In an electronic practical work there is also a realization of type of the data
“Set”, the basic operations over sets. As an example of use of this type of the data
program of simple dictionary implementations is resulted.

In the software package there is a program of work with graphs. It is
considered both directed and not directed graphs. Algorithms of traversal of such
graphs are realized.

Undoubtedly, one of a key section of an electronic practical work is the
section concerning sorting. Algorithms of sorting of the given various data
structures have an important value in preparation of the competent expert in work
with the data. In a practical work various algorithms both internal and external
sorting of the data are realized. Programs work in an interactive mode. Tasks for
independent work are resulted, thus there is a possibility of checking the work of
the program developed by the student. It’s checked not only program's
compilation but also correctness of realization of the given algorithm. There is a
possibility of reception of average metric characteristics of algorithms as well.

Among methods of working out of algorithms in a practical work some
principles of algorithm development such that “Divide and Conquer” are realized.

3. Results and Discussion

Development of an adaptive system of training on the Theory of Algorithms
and Data Structures directed on personification of training environment is the
main result of research work. System allows representing teaching materials in
various sequence of formation of nonlinear trajectories of training. Use of
multimedia allows achieving more visualization and clearness of a studied
subject, creates friendlier environment for the user, and network technologies give
the chance remote access to information resources. System specifies adjustments
of parameters of the program of interactive testing. It promotes organizing
learning process in the stage-by-stage mode gaining trainee’s score.

Other result is the development of the electronic practical work containing
sections on Algorithms and Data Structures. It allows trainees checking up work
of algorithms using various sets of the initial data; researching efficiency of
algorithm on these sets data and metric characteristics of an algorithm. Use of
multimedia technologies allows familiarizing with the base of the data structures
and algorithms "alive".

Problems of improvement of quality of educational services are in the
centre of the reform of educational system of many countries. Thereupon such
alternative modes of study as E-learning or Blended learning are rather
perspective. Such systems of training are widely applied in the world. As
experiment of many countries shows using a correct combination of traditional
and electronic modes of study leads to achieve more efficiency of education and
training quality.

In this connection the researches connected with development of
intellectual adaptive system of training are relevant. Principles considered above
for development of an electronical course, particularly, the course on the theory
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of algorithms and data structures, can be applied for development of adaptive
training systems. Use of such systems for e-learning allows to get a flexible and
an effective training system. Such kind of electronical courses consudered above
also can be used in distance education.
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ALLOYS USED IN CRYOGENIC MECHANICAL ENGINEERING

Abstract. Modern mechanical engineering widely uses steels and alloys
which possess special properties, such as set conductivity, abnormally low
resistivity at near absolute zero temperatures (superconductivity), semiconductor
and magnetic properties, capacity to restore the form of an object, etc. Unusual
properties of such materials are conditioned by a certain ratio of alloy
components, peculiarities of their chemical structure and structural condition of
phases entering their composition, their production and processing technology.

Keywords: Constructional alloys; low-temperature steel brands;
molybdenum alloying; phosphorus, sulphur; metastable austenite steels;
austenite steels; high-alloy invars.

Improvement of machines, mechanisms and devices necessitates
development of materials with unique properties.

For example, advances in computer technologies, lasers, magneto
hydrodynamic generators (MHD generators) initiated development of
superconducting materials of a new type which have relatively high temperatures
of normal-superconducting transition, sufficient raw materials sources, affordable
production and processing technology.

Materials traditionally used in engineering such as semiconductor, high-
resistance and magnetic materials as well as materials with specified thermal
linear expansion coefficient are constantly improving. Non-traditional approach
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to metal and alloy processing enabled the development of high-speed
crystallization methods.

Many technical appliances and constructions such as gas and oil pipelines,
bridges, rails, motor vehicles, aircrafts, etc are subject to the impact of negative
temperatures in the process of operation. In the Extreme North regions the
temperature can reach -60°C. Hulls of planes and spacecrafts are cooled to the
temperature of liquid oxygen (-183°C). Some units of refrigerating and cryogenic
equipment operate at the liquid-helium temperature (-269°C).

At the negative temperatures metals lose plasticity and viscosity, show
heightened liability to brittle fracture that is they become cold-brittle (cold
brittleness is the increase of brittleness with the decrease of temperature). At low
temperatures interatomic distances in lattices of metals reduce and the value 0.2
increases (up to the temperature 77K). Then the increase of 0,2 parameter slows
down at the temperature close to the absolute zero, in many metals it becomes
temperature-independent (Picture 1).

Metals are divided into four main groups according to cold resistance
criterion:

1. Metals and alloys used at the temperatures up to 210K. These materials
are employed for production of so called "north™ versions of goods. This group
includes ferrite and pearlitic fine low-alloyed carbon steels with bcc lattice.

2. Materials preserving preset values of viscosity and plasticity at the
temperatures up to 170K. These are the steels additionally alloyed with Ni, Cr, Ni,
Mo as well as low-carbon ferrite steels with 2 — 5% Ni content.

3. Constructional alloys that can operate at the temperatures up to 77K
(boiling temperature of liquid nitrogen). Here belong the steels 12X18H10T,
OH9A, alloys based on Al, Ti, Cu. The alloys Cr—-Mn and Cr-Ni—Mn as well as
steels of the brands 10X14I'14HAT (31711), 03X13AI'19 (UC36), 07X21I'7AH5
(DI1222) are used for unstressed structures. Strength properties of such steels are

given in the Table 1.
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Picture 1. Dependence of metal yield point on testing temperature
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Table 1. Mechanical properties of 03X13AI'19 steel flats at low temperatures

. o G, Go2, 5, ¥, | KCU, | KCV,
Specimen cut-off direction T, K MPa | MPa o% % s | 3/sm?
293 730 370 60 63 320 300
Lengthwise 195 1050 | 490 70 75 320 310

77 1330 | 730 30 20 220 100
293 790 410 60 63 230 150
Crosswise 195 | 1020 | 480 66 68 200 130
77 1300 | 730 31 22 140 70

Constructional alloys operating at the lowest (below 77K) temperatures.
These are the materials used in space engineering, hydrogen production and
consumption, in vacuum technology - high-alloy corrosion-resistant steels of the
brands 03X20H16AT'6, 10X11H23T3MP (B3I133), some bronzes, magnesium-
alloyed nickel and aluminium alloys, and titan alloys.

Phosphorus causes embrittlement of steels due to heavy liquation and
formation of stress concentrators such as phosphide eutectic. Embrittling
influence of phosphorus grows with the increase of carbon content. The growth
of phosphorus content by 0,01% for cast steel 35 L increases critical brittle
temperature by approximately 20K. Cargo bodies for the Extreme North are made
of 03T'4AD steel. After hardening and tempering it has mechanical properties and
cold resistance similar to the properties of more expensive molybdenum steel
14X2T"'M for north versions of pipe headers. In the USA and Canada high-strength
weld steels Mn—Mo—Nb containing 1.6 — 2.2% Mn, 0.25 — 0.4% Mo, 0.04 — 0.10%
NDb are used.

Metastable austenite steels containing not more than 0.06% C, 13-17% Cr,
8 — 10% Ni, 6 — 10% Mn have the optimal combination of plastic and tough
properties at low temperatures. Fortification of these steels is achieved by the
introduction of nitrogen which generates solid interstitial solutions.

Austenite steels alloyed with Cr, Ni and Mn are quite promising for
application in cryogenics. Such steels include corrosion-resistant steel
10X14I'14H4T economically alloyed with nickel which is satisfactorily
processed with pressure and cutting, and have good welding characteristics. It can
replace the steel 12X18H10T at low temperatures by its mechanical properties
and corrosion resistance in atmospheric conditions. The steel 10X14I'14H4T is
used for production of welded elements of vessels (rings, bottoms, flanges, branch
pipes) and pipelines operating at the temperature range 77 — 773 K (-196 — 500°C).

Conclusion. High-alloy invars are used to produce units of cryogenics with
stable sizes. They are used in rocket engine pipelines, some fittings of cryogenic
devices operating at temperatures up to 20K. Aluminium, titan and copper alloys
are used in low-temperature equipment along with steels.
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CLASSIFICATION OF THE MOST COMMON CONSTRUCTION
PLASTICS USED IN MECHANICAL ENGINEERING

Abstract. High specific strength, corrosion resistance, thermal and
electrical conduction as well as a combination of other advantages of metallic
materials cannot completely meet requirements of experts in development of
brand new technical equipment and technologies. Moreover, developers and
technologists have to take into consideration depletion of raw stocks of traditional
machine-building materials and increased power inputs and efforts related to
their exploration, output, and transportation and processing. Therefore the key
problems of up-to-date material science cover development of structural
materials using new types of raw materials, more integral application of
traditional and secondary resources and optimization of material structures so as
to impart them a complex of unusual and, often, contradictory properties. A
topical orientation in solution of these problems is development of machine-
building materials based on synthetic natural and artificial binding materials.
Plastics, rubbers, wood plastics and ceramic materials are among the most
common and promising materials.

Keywords: polyethylene; polypropylene; polyvinylchloride; fluoroplastics;
plastifiers; polysterene; polymethylmethacrylate; pentaplast; polysulfones;
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polyethyleneterephthalate;  polycarbonates;  polyacrylates;  polyamide;
polyimides; phenol-formaldehyde resins; epoxy resins; urea-formaldehyde
resins.

Plastics, materials based on polymers, are capable of acquiring a specified
form on heating under pressure and maintaining it after cooling. Depending on
the designation and conditions of operation plastics can con-tain auxiliary
materials: filling compounds, plasticizers, stabilizers, pigments, lubricants, etc.

Manufacture of plastics which was born in the middle of the 19th century
has been developing at a high rate since the late 1930s. In the early 1990s, the
world’s pro-duction of plastics was as high as 102 m tons/year, being increased
by 52% in the period between 1980-1990. At present, the role of polymers in life
activity of humans is so great that standards of living can be assessed by the levels
of application of these materials. In the late 1990, the production of plastics in
Belarus amounted to 58 kg/ man per year.

Depending on the temperature of forming of plastics the latter are
subdivided into thermoplastics and reactoplastics, with the bases being composed
of thermoplastic and thermoreactive polymers.

Reacoplasts are materials whose processing is accompanied by chemical
reactions of formation of grid (three-dimentional) structure of macromolecules.
In hardening, a plastic irreversibly loses the ability of transforming into thick-
flowing state. Thermoplastic processing is not accompanied by cross-linking, and
the material of a product maintains its ability to transform into thick-flowing state.
Figure 1 shows the nomenclature of technical plastics which find application as
construction materials, as well as lacquers, fibers, paints and glues.
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Construction plastics

based on thermoplasts based on reactoplasts

\ \
carbon-chain hetero-chain [ |

Polyolefines (polyethylene, polypropylene)
polyolefine halogen derivatives (PVC, fluoroplasts)
polystyrene
saturated polyacrylates
polyethers (pentaplast, polysulfones)
polyacetals (polyformaldehyde)
polyesters (polyethyleneteryphthalate, polycarbonates,
polyacrylates)
polyamides
polyimides
phenol-formaldehyde resins
epoxide resins
urea-formaldehyde resins
aromatic polyamides (phenylone)

Figure 1. Nomenclature of the most common construction plastics

Thermoplastic materials are represented by an extensive group of polymer
materials.

Thermoreactive plastics are distinguished from thermoplastics by increased
thermal stability, almost complete absence of creeping under the load both at usual
temperatures, stable physical and mechanical parameters over the exploitation
temperature range. Generally thermoreactive (hardenable) plastics contain, along
with a binding component (resin), fillings: powdered, fibrous or laminated. The
majority of thermoreactive plastics are produced on the basis of phenol-
formaldehyde, epoxy and urea-formaldehyde resins.

The raw materials base for synthesis of polyfofmaldehydes is comparable
to that of PE. Therefore PF belongs to promising polymer materials. The main
areas of PF application are machine elements, including elements of friction units:
bushes, tooth gears, gear wheels, springs, instrument cases, elements of switches,
taps, oil and gasoline lines.

Polyethyleneterephthalate (PETP) is a hard white polymer representing
polyester of terephthalic acid and ethyleneglycol. PETP is mainly used in
production of polyester fibers (lavsan). It is also used for production of films (base
for tapes for tape transcripts and motion picture and photographic films,
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thermostable isolation of transformer winding) and molding goods (radio
components, tableware, chemical and other equipment).

Polycarbonates (PC) are esters of carbonic acid produced by
polycondensation of diphenylpropane and phosgene. PCs are used for production
of components for construction and electric isolation purposes in machine- and
instrument engineering (gear wheels, bearings, telephone sets, fans, kinescope
screens, etc.), in medicine (blood filters, cases for drilling machines and dentures).
Powdery PCs are used for application of coverings on metallic components.

Conclusion. Among thermoreactive polymer hetero chain materials, most
promising are aromatic polyamides with the molecule containing aromatic
fragments of varying structures that are connected by amide links. The advantages
of aromatic polyamides are stability of properties at operating temperatures of -
60 to + 250°C.

Some types of these materials have heat resistance at temperatures of above
350°C.

Of industrial significance is the aromatic polyamide phenylone. Due to their
high mechanical properties, durability, thermal stability, heat stability and
chemical stability phenylones are used for manufacture of friction parts, including
those operating at elevated temperatures (up to 220°C), pressures of operating
environment (up to 35 MPa) and loads (up to 25 MPa).
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OBTAINING SAMPLES FOR TITANIUM ALLOY COATING BY
PLASMA ELECTROLYTIC OXIDATION

Abstract. In the PEO method electrical discharges create conditions for
embedding solution components, electrolytic precipitation, including products of
their thermolysis and high-temperature interactions into the layers formed on the
basis of the treated metal oxide. Based on the peculiarities of the method, several
approaches to forming oxide layers with zirconium compounds on valve metals
have been proposed.

Key words: plasma electrolytic oxidation, titanium, elettrolite, sample,
galvanostatic and pulse modes.

Oxide coatings were formed on samples from technically pure titanium of
grade VT1-0 (Fe-0.25, C-0.07, Si-0.1, N-0.04, Ti-99.24-99.7, 0-0.2, H- 0.1,
others 0.3 wt%). We used flat specimens from sheet titanium (VT1-0) 20*20 mm.

To determine the specific surface and conduct catalytic tests of the "coating
metal" compositions, samples of titanium wire (BT1-0) of 1.2 mm cross-section,
twisted into a spiral, were prepared. The working surface of such samples was 20
cm2. Before anodizing, flat samples were machined to round sharp corners and
remove burrs. To remove the surface layer of metal and standardize the surface,
titanium samples were polished in a mixture of hydrofluoric and nitric acids
HFHNO3=1:3 at 70°C. The mixture of acids was placed in a plastic beaker, which
was heated in a water bath. After polishing, all samples were washed first with
running tap water, then with distilled water and dried in air.

Preparation of electrolytes Electrolytes for plasma electrolytic oxidation of
samples were prepared based on distilled water and commercial reagents.
Zirconium sulfate-based solutions consisting of 0.1 mol/L Zr(SO4)2 were used.
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Using distilled water, two base electrolytes containing 34.8 g/L Zr(SO4)2 -4H20
were prepared. Formation of anode-spark structures PEO layers on technical
titanium were formed in the galvanostatic mode for 10 min at effective current
densities of 0.08-0.2 A/cm2. Zirconium sulfate solutions were used to obtain
oxide coatings on titanium.

The electrochemical cell for anodizing (Fig. 1) consisted of a glass beaker
with a volume of 1000 ml, a cathode made in the form of a coil of a hollow tube
of nickel alloy, which simultaneously served as a refrigerator, and a magnetic
stirrer. Voltmeter and ammeter were used to control voltage and current through
the sample, and thermometer was used to control the temperature of electrolyte.
Thyristor converter TER-100/460H-2-2UHL4 with a pulse form of current of
positive polarity was used as a current source.

Fig. 1. Scheme of installation for sample anodizing. 1 - beaker of heat-
resistant glass, 2 - cathode, 3 - magnetic stirrer with a magnetic element, 4 -
voltmeter, 5 - ammeter, 6 - thermometer, 7 - thyristor unit TER4-100/460N-2-
2UHL4, 8 - electrolyte, 9 - sample to be treated.

Oxide layers on the samples were formed in the galvanostatic and pulsed
modes. In the galvanostatic mode the current density was 1a=0.08 A/cm2. In the
pulse mode the anode current density was also set equal to 0.08 A/cm2, and the
cathode current was changed from ¥4 of the anode current to 1.5-1a. The treatment
time was 10 min. During the spark oxidation, the electrolyte temperature did not
exceed 26°C. After treatment, the coated samples were thoroughly washed with
flowing, then distilled water and dried in the air at 20-70°C.

The value of the sparking voltage was estimated visually by the appearance
of the first sparks on the anode surface or from the analysis of the curves (by the
beginning of the deviation of the voltage-time relationship between the electrodes
and the linear one). The amount of electricity passed through the electrochemical
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cell at the given moment of time was taken as Q* (kl-I-1) for the electrolyte
workup.
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PROBLEMS AND ACHIEVEMENTS OF MODERN MATERIALS
SCIENCE

Abstract. Materials are a multitude of objects of labour which humans
transform during the flow of work turning them into products of labour
(commodities and means of production). Both source substances for
manufacturing of products and auxiliaries for carrying out productive process
are materials. Depending on the amount of labour expended and functions of
materials in productive process the following kinds of materials are recognised.
Raw material is an object of labour which was previously affected by labour and
IS subject to further processing, e.g. iron ore at a metallurgical works or cotton
at a textile factory etc. Raw material is of animal, plant, mineral, or other origin.
Initial raw material is an object on which labour was expended; secondary raw
material is waste of production, physically or morally obsolete commodities
subject to processing.

Keywords: machinery engineers, raw materials, stability of properties,
materials properties, operating conditions, mechanical characteristics.

Machinery engineers have always been seeking to make efficiency and
quality of new articles exceed those of known ones. Currently this trend is the
most pronounced as state-of-the-art achievements of science are utilised in the
best machinery specimens.
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The endeavour of machinery engineers to increase operating pressure,
speed, and temperature and decrease specific weight of articles related to a unit of
created or transmitted power determined a close dependence of machine
efficiency and achievements of materials science.

Further the most topical issues of current materials science and successful
steps towards their solution are summarised.

Material strength improvement is the most important issue for materials
science at all times. Development of many areas of current technology is related
to application of high-strength materials. By the beginning of the XXI century
strength of basic engineering materials known had increased 8—10 times; stresses
under which high-strength steels destruct exceed 103 MPa. Whisker-like
filamentous monocrystals of perfect structure which do not destruct under stress
of 104 MPa are manufactured. Science faces the problem of making high-strength
materials as reliable and inexpensive as ordinary metals are.

Manufacturing and use of super-hard materials, including many hard alloys,
carbides, borides, industrial diamonds etc., characterise industrial capacity and
technological durability of the country largely. These materials are so hard and
brittle that they cannot be processed using conventional methods. Technological
challenges were managed to be overcome only in the second half of the XX
century through the phenomenon of superplasticity when it became possible to
give required form to workpieces by strain under pressure of 103—-105 MPa [2].

The trend in mechanical engineering towards a decrease of effective mass
of anarticle, i.e. the mass per power or machine capacity unit, determines the need
of development of materials in which high strength combines with low density.
Examples of such materials are magnesium, lithium, and beryllium alloys, strain
resistance of articles made of which exceeds the one of steel and titanium
constructions. They are applied in aviation, in rocket and spacecraft building. A
large group of gas-filled materials is used in modern technology as light fillers of
load-bearing units, dampers, and heat and sound insulators.

Shift of aviation to jet engines made the issue of creation of materials
reserving initial strength at high temperatures a topical one. High-temperature
strength margin of iron-, nickel-, aluminium-, and other metal-based alloys are
limited and actually worked out. This gave rise to the problem that operating
temperature of many parts of engines reached 1200°C and neared the melting
point of the said alloys. Thus, commercial steels upper operating temperature limit
does not exceed 770°C, the one of nickel and cobalt alloys — 1100°C etc. Until
recently low values of steel high-temperature strength prevented engine building
from further development as operating characteristics are related directly to gas
temperature in the turbine. Currently this problem is solved through processing of
metals into grains by means of rapid solidification and further moulding of grains
into articles. Rapid solidification in the course of rapid cooling of liquid melt leads
to formation of small-sized crystals only (nano- and microcrystals) or even
amorphous materials. At high temperatures strength of metal crystal and
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amorphous alloys is 1.5 times higher than those of alloys obtained through a
conventional technology.

Perspectives of use of ceramic parts in internal combustion engines are
being studied. The aim of such use of ceramics is the possibility to increase
working temperature in the combustion chamber with simultaneous decrease of
unit weight, which leads to an engine efficiency factor increase.

Stability of properties of materials in extreme operating conditions becomes
more and more topical in relation to technology progress and exaggeration of
working conditions for machines.

Cryogenic technology which provides obtainment and use of temperatures
below —150°C solves many manufacturing problems related to gas liquefaction
and distribution of gas mixtures, first of all air. It owes its achievements to a group
of engineering materials which neither lose their mechanical characteristics nor
become brittle with decreasing temperature. Thanks to cryogenic technology
cryoelectronics appeared which deals with use of phenomena occurring in solid
bodies at cryogenic temperatures (in presence of electric, magnetic, and
electromagnetic fields) to build electronic devices. Upcoming is building of
superconductive transformers, power transmission lines, and super-strong
magnets required to hold plasma during a thermonuclear reaction etc.

Purity of materials is in most cases a prerequisite to stability of their
properties. Therefore material purity requirements have soared. Until recently
pure materials met the definitions “commercially pure” (basic component level is
99.9% or “chemically pure” (99.99%). Now atomic energetics needs super-pure
uranium and thorium (e.g. boron impurity in uranium may not exceed 10-5%).
Material purity requirements in semiconductor technology are even higher:
impurity standard in most materials is not more than 10-11%. Quantum
electronics (working parts of lasers) and space technology (solar batteries, fuel
etc.) became super-pure material consumers. Many super-pure materials revealed
unexpected properties. Thus easily corroding iron and zinc successfully resist
corrosion when purified; chromium, titanium, tungsten, molybdenum, and other
refractory metals considered hard and brittle become compliant after high
purification and may be rolled into foil. The issue of material property stability is
solved in technology in several directions among which the following are the most
Important ones.

Conclusion. Composite materials are one of the greatest achievements of
materials science. Strengthening of technical and economical requirements for
materials and limited raw material resources of the Earth determined increased
consumption of natural materials at a new technological level — combined with
their strengthening elements of more sound materials. Use of such materials
named composites promotes a machinery working ability increase, a production
costs decrease, and establishment of flexible manufacturing. Not all composite
material consumption increase prerequisites are favourable. Manufacturing of
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some of them is connected with health risk for human at working places and gives
rise to additional environment-protection problems.
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PREPRODUCTION FEATURES OF THE PARTS MANUFACTURING
BY MATERIAL SELECTION

Abstract. Production of technical articles starts from selection of materials
which they will be produced of a scientifically grounded approach to solving this
problem lies in application of methods and means of the system approach. The
system approach is a direction in methodology of scientific cognition which is
based on consideration of objects as systems consisting of a multiplicity of
interconnected elements which form integrity, a unity.

Keywords: production of technical articles, material selection, operability
of articles, effectiveness, production process, manufacturing technology,
equipment stock.

The aim of the system approach to material selection is grounding of a
selection strategy or forecasting results of selection of the most practicable
materials. Complexity of this goal lies in the necessity of analysis of a large group
of factors which determine relations between production and article consumers:
nomenclature of materials, multiplicity of parameters of their structure and
properties, levels of their hierarchy, saturation of connections between the levels,
and interconnection between technological, economic, social, and other aspects.
Selection of materials for manufacturing of technological articles starts from
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material nomenclature analysis. Its aim is to find out materials possessing the best
combination of operating parameters.

Further basing on technological properties of the selected materials variants
of manufacturing technology of an article are considered depending on its
construction, weight, dimensions, and the type of article surface processing etc.
Materials of the optimal variant have to be accessible, to possess low cost, and to
meet the criteria of economical effectiveness. This means that operability of
articles produced of them has to correspond with social labour costs on realisation
of their technological advantages taking into account the social effect of their use
and the economic impact of production. Such a comparison is a serious problem
due to narrow specialisation of sciences, particularly due to disconnection of
technological and economic disciplines.

Article construction, materials used in it, and a technology of article
obtainment are connected with the structure of production which turns out these
articles. A technological basis for obtainment of articles which possess a set use
value, i.e. usefulness, the property to meet a person’s needs, social costs of
production being the lowest. Social costs reflect a society development level and
determine the effectiveness of elements of a production process: labour power and
means and objects of labour i.e. materials. A scheme of material selection at the
early preproduction stage is given in Figure 1.

An article manufacturing technology and equipment stock required to
process materials into articles have to be determined during preproduction.
Obtainment of an article which possesses a set use value, i.e. the possibility of an
article to satisfy some human need, is the criterion of right selection of materials
and technologies for their processing. A technology determines definite
connections between a material and an article. Carrying out of each technological
process leads to an increase in cost of materials being processed; therefore, a study
of ways for saving at the stage of technology designing determines effectiveness
of future production to a significant extent.

Quality and material processing output are the main criteria for selection of
an article obtainment technology. The latter factor has a substantial influence on
article value formation and a decrease in material consumption standards.
Consequently, the basics of resource-saving technologies are laid in cooperation
of technologists and structural engineers.
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Figure 1. Scheme of material selection and requirements to a new material

Inter-industrial standardisation involving cooperation partners and
technological and economic grounding of material consumption standards
promotes a material loss decrease in the process of technological processing. This
stage of preproduction ends with development of process sheets, documents
which formalise the article manufacturing process and enlist the succession of
technological operations, the materials being processed, production and
technological equipment, technological modes of operations and the time
necessary for them, and personnel qualification etc.

Technological progress determines practicability of systematic adjustment
of a material consumption structure through replacement of one material with
another and also through relevant technological reengineering of production.

Stability of properties of materials in extreme operating conditions becomes
more and more topical in relation to technology progress and exaggeration of
working conditions for machines.

Purity of materials is in most cases a prerequisite to stability of their
properties. Therefore, material purity requirements have soared. Until recently
pure materials met the definitions “commercially pure” (basic component level is
99.9% or “chemically pure” (99.99%). Now atomic energetics needs super-pure
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uranium and thorium (e.g. boron impurity in uranium may not exceed 10-5%).
Material purity requirements in semiconductor technology are even higher:
Impurity standard in most materials is not more than 10-11%. Quantum
electronics (working parts of lasers) and space technology (solar batteries, fuel
etc.) became super-pure material consumers. Many super-pure materials revealed
unexpected properties. Thus easily corroding iron and zinc successfully resist
corrosion when purified; chromium, titanium, tungsten, molybdenum, and other
refractory metals considered hard and brittle become compliant after high
purification and may be rolled into foil. The issue of material property stability is
solved in technology in several directions among which the following are the most
important ones. Protection of materials against chemical interaction with the
environment, aggressiveness of which increased much due to the rise of
manufacturing activity of human, has become topical. Expenses on material wear
effect liquidation in machines have become colossal. Knowledge of ageing laws
for materials, i.e. change of their structure and properties through time, is
necessary to take material property stabilisation actions and process item working
ability forecast.

Comparison of the selected engineering and technological decisions is
carried out through technological and economic analysis in the process of which
correspondence of costs of article production to a level of its operating properties
is estimated. The aim of such an analysis is to find out the best relation of article
cost and its effectiveness and to create prerequisites for elimination of some cost
constituents through it. In other words, one has to choose such solutions that cause
carrying out of the basic function or a group of functions of an article with
minimal expenditures of social labour involved. Such an approach allows
directing not only at technological capabilities, but also at the criteria of social
practicability of production as early as at the beginning stage of article
engineering.
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GRAMMAR INSTRUCTION PROJECT

Abstract. This article explores the importance of grammar in language
learning and the need for new methods to make it more engaging. Despite the
misconceptions about it being tedious and boring, mastering English grammar is
vital for effective communication. The article also discusses a unique approach
in research, where an individual student is approached to tailor the grammar
lessons to their specific needs. This method has proven effective in ensuring that
students grasp the grammar rules and can apply them confidently.

Keywords: a three-dimensional grammar framework, self-image,
consciousness-raising technique, input stage, intake stage, output stage,
prepositional phrases, phrasal verbs, error analysis, IELTS, introverted,
productive skills, receptive skills.

Learner Profile and Error Analysis

Description of a personal profile

Komiljon is a 22-year-old student who is majoring marketing at national
university in the capital city. His English language level is Intermediate. Firstly,
he began to acquire English as an L2 when he was at school. Ushioda (2009)
mentioned that knowing the background and identity of the ELs is primary
concern for language educators. In his childhood, he was immersed into Uzbek in
the family, outside the family and he gained the Uzbek language skills as an L1.
When he goes back to his hometown, the whole family communicates in Uzbek.
However, currently he is dwelling in completely another city where all the people
surrounding him use different languages with an English teacher whose L1 is also
Uzbek. Sometimes they keep talking with each other in English. Komiljon has
been learning English for the last two years and two months taking it up seriously
and he also applied his documents to different universities for his bachelor’s
degree.

Regarding the prior instruction, at first he was taught English using
Grammar Translation Method by a teacher at a law college (Celce-Murcia, 2014).
A month later, he began to attend to a course conducted by another female English
teacher. During these classes, he got introduced with productive, receptive skills,
grammar and vocabulary much closer and later he enhanced those skills in these
classes. His grammar knowledge was not so good at that time, thus the teacher
taught them main English grammar points more deeply so as to strengthen the
knowledge he had. Certainly, he had certain limitations while learning and
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performance since he had studied the structure of the English grammar very little
(Norton & Toohey, 2011). There he studied English language for nearly 6 months.
After that, as his main aim was to apply for a university in a foreign country, he
took up an IELTS exam preparation course. Currently, he is getting ready for the
IELTS exam which is held on May 5. After the course, he does all the home
tasks on time and studies very hard.

Last year (in 2022) in June he took the IELTS exam and achieved overall
5.5 band score which is B2 in CEFR. The results for each skill is as following
Listening - 6.0

Reading - 6.0

Writing - 5.0

Speaking - 5.5

Generally, he is learning English as his motivation to learn something he
enjoys always intrinsic motivation. (Brown, 1991) Like learning English language
and he is also introverted by nature which makes it a little more challenging to
interact with others in the classroom. Among peers, he is average in terms of
participation. Having all the investment, symbolic resources and material
resources, these both push him to acquire the language at all costs. The key
elements of the identity development, ideology and capital enhances his activity
in learning and for the beginning it is ideology — refers to education he will gain
in a foreign country — then later on the second element also contributes to his
language learning experiences (Waller et al, 2017).

Error analysis of the speech

1. Good afternoon. My full name is Kuziev Komiljon. | am 22 years old.

2. I started learning English in October, 2019. My first English teacher’s
name was Dilorom. | studied with her for 2 months. [correct version — she taught
me for two months or | studied in her class for two months]

She focused on my grammar and vocabulary. After her, | attended course
of Shoxruxmirzo for 4 months. [correct version — [ attended to Shoxruxmirzo’s
language course for 4 months.]

He tought me general english grammar, vocabulary, listening, reading,
writing skills as well as speaking. [correct version — he taught me General English
...] Next, | studied with teacher Azam [correct version - | was taught by teacher
Azam...] for about 6 months. He give [correct version - gave — the action in the
past] me lots of insights about english [correct version - English] language. |
learnt how to write and speak in terms of IELTS. Besides that, he focused on my
vocabulary base, [correct version - and - not comma] listening skills. And at the
moment [ am learning English at “Insight school” with a tutor because of [correct
version - of comes when there is object, there should be because itself] I am living
in Tashkent. His name is Jasur Kadirov. | am studying lots of books to learn
English in a group. He is teaching us with his own methods to improve our
listening, reading, writing and listening skills. We are learning from “Complete
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IELTS 6.5-7.5” for all skills, “Inside reading” for vocabulary and “Grammar way”
for our grammar.

3. Yes, of course. | took an IELTS exam in summer last year and I got 5.5
band score. Listening — 6.0, reading — 6.0, writing — 5.0 and speaking - 5.5 band
score.

4. 1 am learning English language for my studies and my work. It is crucial
for me to run my future business. It is the key to the doors of the world.

5. At the moment, | am planning to study abroad in business major. The
classes at foreign universities will be tought [correct version - taught] in english
[correct version - English] language. Besides that, 1 will need to use english
[correct version - English] language during my work.

6. Well, | have a great chance to learn this language nowadays. Namely, |
am fully free to learn it all day. I am living with an English teacher which is very
good opportunity to improve my speaking skills by using english [correct version
- English] language on a daily conversation. Additionally, I am watching english
[correct version - English] TV-shows, videos on Youtube and in my spare time |
listen to music in english [correct version - English]. Briefly, | am surrounded by
english [correct version - English] atmosphere.

7. Alright, I cannot put it into words how much I enjoy learning English. 1
do really enjoy living in an English atmosphere.

Error analysis of a piece of writing

Topic: The first time | came to Tashkent.

It was 25" of June in 2021 when | visit [ed] Tashkent. The reasons why |
came to Tashkent are [were] that | applied for foreign universities and collecting
documents for the embassy of Poland, preparing for [the] interview in order to get
an [a] visa. By the way, | came here with my friend, Zafar. While | got off the
train which came from Khorezm, | was shocked [seeing] how beautiful Tashkent
is [was]. During [the] preparation period, | visited lots of spectacular
sightseeing([s] of Tashkent that | used to watch on TV or my cell phone. After
coming to Tashkent, | have used the underground subway which was very
amazing. On one of the initial days of my journey in here, even | got lost for 2
hours because of forgetting the way takes me home. Thanks the God, | could
manage to find my apartment despite using alternative ways to [correct version —
home is used without to preposition] my home. As far [correct version —So far], |
met many interesting people, | saw lots of people from different culture and
nation. By using the chances | had | visited nearly every well-known places [after
every not plural noun] in Tashkent, including Magic city and the TV tower.
Besides that, | made many friends who have [had] very good potential to achieve
great success and still I keep in touch with them by phone or in person [face-to-
face].

When it comes to Tashkent city’s beauty, it is very [with adjective like
wonderful very is not used] wonderful, especially at nights. The lights contribute
significantly to the beauty of Tashkent’s streets and fascinating public places. I
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love to walk alongside the streets in the evening. Tashkent has all seasons of a
year as my hometown has. The summer is very hot, [and not comma between
sentences] the winter is very cold as well. There are more rainy days rather than
in Khorezm.

Briefly, | have been living here for almost two years, if you do not count
the interval between March and August in 2022. | love living in Tashkent due to
having chances to progress.

In summary, the student in question has a problem related to prepositions
([correct version — home is used without to preposition]), verb tenses (visit [ed],
[were], [seeing]), punctuation ([and not comma between sentences], [correct
version - English]), parts of speech, plural nouns (every places [after every not
plural noun]), adjectives ([with adjective like wonderful very is not used]) and
word order ([correct version — she taught me for two months or | studied in her
class for two months]). Thornbury (1996) argues that both ways of teaching
grammar are effective they are deductive (rule-driven) and inductive (rule-
discovery) path. In the former way of teaching grammar students are firstly taught
the grammar rule and then they will explore the examples and understand the
meaning in set of examples. However, in the inductive path they will not meet the
rules at once, but they will see the examples initially then they will discover the
rules. He also claims that the latter will provide students with a “massive amount
of input the regularities and patterns of the language which become evident” and
learners will have the chance to independently explore the sentences in order to
locate and comprehend those new set of rules. Another example of alerting
students to different and difficult patterns of English grammar is called
consciousness-raising technique. It includes “focusing attention on correct
grammatical forms by highlighting or emphasizing them in some way”
(Hendricks, 2010). To put it simply, the way does not oblige any examples or
rules need to be verbalized by the learners. It simpl4y makes turn on the light in
students’ mind this will ease to identify and be conscious while using and
encountering grammar structures in context.

Grammar teacher, in this way, shed light on those grammar points that are
misused by the learner as well as put forward contemporary approaches of
teaching grammar to students in a more accurate way.

Grammar Explanation

Prepositions of position and movement

In English Grammar, there are two types of prepositions. They are
prepositions of position and movement. ThE prepositions of movement are: to, at,
away from, on/onto, on, off, in/into, in and out (of), along, across, under, round,
up, down, through, over, past, towards and opposite. The prepositions mentioned
above always come before nouns of places and common nouns. People use them
when they want to talk about an action they have done with certain things and/or
in certain places.

e.g. She ran to the gate. (The female person is moving towards the gate)
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They are walking along the river (the people are walking on the path along
the river to their destination — house, flat, etc.)

The second type of prepositions is prepositions of position. They are: at,
on, in, below, against, between, above, on top of, near, behind, next to and in front
of. These are applied when the verbs do not express the movement. They require
verbs, like be, stand, sit, wait.

e.g. He is standing in front of the bank. (The male person is standing at
certain and he is not moving)

e.g. The park is behind the block of flats. (The park is situated in a certain
place and the place is always there.)

Phrasal verbs

Phrasal verbs consist of two parts verb + preposition/adverb.

These verbs sometimes mean quite different meaning from the verbs that
are used.

e.g. They are looking for their golden rings. (to look for means search for
smth.)

There some other phrasal verbs which mean the same meaning as the verbs
used.

e.g. My child has grown up in the countryside. (to grow up — be raised)

There are also some phrasal verbs that they do not take between the verb
and the preposition. They are called inseparable phrasal verbs (get by, pass away,
sleep in, get along with, grow up, set off, take off (planes)).

e.g. He had a terrible shock when his mother passed away. (to pass away —
to die)

Another type of phrasal verbs is separable ones (pick up, cut down, slow
down, give away, turn on, try on, close down, turn down, call off, etc.), which
take an object between the verb and preposition.

e.g. | take off my shoes — | take my shoes off — | take them off

Note: If the object is pronoun, it always comes between the verb and
preposition. to take them off — not take-off-them

Lesson Plan
Topic Phrasal verbs
Time 45 min
Materials Handouts, OHP, markers, stickers, textbooks,
Learning objectives - Students will be able to differentiate certain

types of phrasal verbs

- Students will be able to use phrasal verbs in
oral and written contexts

Activities - Students will be divide the phrasal verbs
written on the board in two separable and
inseparable phrasal verbs

- Students will listen to the audio and write
down the phrasal verbs they hear.

- Students will make up sentence using the
verbs they have written down
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Lesson Procedure

Input stage

- Teacher will write down several sentences on the board to check if
students know anything about the grammar structure. [R, F]

- Students are instructed to write down the sentences in their notebook and
they need to find out the meanings of the phrasal verbs used. [S, R, F]

- Teacher will also ask several CCQs about the new grammar point. [S, F,
L] Questions:

1. What are the components of the phrasal verbs.

2. Do they mean the same or different meaning with the verb used?

3. What parts of speech can be used as ‘particles’?

- After that teacher will provide visual on the grammar points and example
sentences [F, S, L]

- The form, meaning and usage of phrasal verbs are introduced [F, V]

- The list of phrasal verbs and their meaning is provided in handouts [R, F,
V]

- It is followed by the exercises where students fill the gaps putting the
phrasal verbs in the correct form. [F, W]

Intake stage

- Teacher will stick the stickers on the board. On the stickers there will be
30 phrasal verbs

- Students are instructed to divide them into two inseparable and separable
phrasal verbs. [V, R]

- Students work in two groups

- After that they will be given set of definitions of those phrasal verbs [F,
V]

- They are instructed to match the phrasal verbs with their meaning. [F, V]

Output stage

- Teacher will play an audio for students using laptop and speakers [T]

- Students get a piece of paper and a pencil

- They are instructed to write down the phrasal verbs they hear while audio
Is playing [W, L]

- After that they will make up meaningful sentences by themselves. [F, W]

- Teacher will provide certain texts on handouts and students are instructed
to guess the meaning of a sentence and fill the gap using phrasal verbs given in
the box [R, V]

Reflection and Justification

Motivation is seen as the primary factory for the students’ failure or success
in language learning (Dornyei, 2014). Either intrinsic or extrinsic motivation lacks
language learners and they start to lose their goals and day after day their
performance also begins to get poorer and poorer. Taking into account all these
contributing ingredients, pedagogue should approach their learners in a vast
variety of ways which assist them to ease the language acquisition process
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gradually. What | have experienced going through this error analysis stage has
been absolutely fruitful not only for the current research but also 1, as a language
teacher, felt the advantageous effect on me. The paramount outcomes have been
our students no matter who they are and what sort of personality they have, they
are solely in need for a complete lesson that involves everything they can rely on
in real life. As a clear illustration, | can state several points which were seen on
my subject in question. He is generally attempting to acquire the language aiming
for better education abroad. Hence, Dornyei (2014) claims that every “learner has
a desired future self-image.” Some people might generate and make effort to
achieve this potential new identity or image. On the other hand, many other
individuals fail while creating this new self with short-term trials. Once we notice
such status in any of our learner, not wasting time we must counteract and as soon
as possible.

One more significant aspect of having and controlling the language
learners’ circle who have different background is that “whetting the students’
appetite and increasing the learners’ expectancy of success” (Dornyei, 2013, as
cited in Celce-Murcia, 2014). Motivation strategies should be applied so as to
offer a grand successful path to language learning. one of these strategies is
making the learning tasks more interesting. Even though there is a wide variety of
task rich in information that has no sense cause students’ disappointment.
Therefore, educators should opt for contents which force learners to accomplish
the tasks without any doubt.

With the respect to grammar point explained in the research writing, apart
from “a three-dimensional grammar framework”, pragmatics has been
controversial to consider in the last few years of my teaching experience (Larsen-
Freeman, 2007). Although language learners think that grammar is the skeleton
of any language and dive into the ocean of grammar structures, most of the
learners still find it difficult to employ those forms and oftentimes withdraw not
even beginning to put ahead their initial footprint. Teachers should not provide
feedback to every single detail on the writing or a set of sentences made up by
learner, this could overwhelm them and this may at the end decrease overall
motivation towards grammar learning (Frodesen, 2003).

In second language acquisition, lesson planning is inseparable portion of
the teaching process. It provides full understanding for teachers and students. It
also shows the right path and by staging the whole process, it helps us to gain
those necessary language skills. The term scaffolding has been controversial
among teachers who have a newcomer or even they have been teaching the same
learners for a long time, they oftentimes need to consider the period when
language learners who are failing to comprehend certain points in learning
process. In this circumstance, pedagogues should be supporting and in order to
take their students up to the next level they should be patient and work on their
students feeling responsible and more careful (Purgason, 1991). The role of
feedback is also compelling as well as this is another small branch of knowledge
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in second language teaching. There are many types of feedback, such as overt
correction, recast, questioning, denial, pinpointing, oral cueing and etc. (Brinton,
2001). What | have experienced and witnessed while teaching students at different
educational setting, for example, school, college and university, is that they need
someone who delivers their suggestion for improvement rather than criticizing
their accuracy or any other detail. Language learners need their teachers’ unbiased
feedback but they do not always receive these reaction the same or with optimism.
They might search for a friendly atmosphere where the teacher is knowledgeable
and skilled, keeps the balance between entertainment and strict teaching and
learning process (Brinton, 2001).

Conclusion

In conclusion, it is evident that the grammar level of a student plays a
significant role in enhancing their writing and speaking skills in English. By
analyzing and identifying the grammatical mistakes made by the student and
taking the necessary steps to teach them, we can witness a significant
improvement in their language proficiency over time. With consistent and
effective grammar teaching, students can develop clarity and precision in their
communication, which can greatly benefit them in their academic and
professional pursuits. We must continue to prioritize the teaching of grammar to
enhance the language skills of our students and prepare them for fulfilling their
potential in the global marketplace.
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CPABHEHUE ®UHAHCHUPOBAHMUSA JIETKOM ATJIETUKH B
POCCHUU U IPYTUX CTPAHAX MUPA U PACKPBITUE BJIMAHUSA
ITOI'O ®AKTOPA HA PE3YJIBTATHBI

Aunomayus.  Jlawnas ~— cmames  NOCGAWEHA  AHANUZY  GIUSAHUS
Qunancuposanusi ~ Ha  pe3yiLmamvl  Je2KOAMAEMUYeCKUX  KOMAHO 8
MENCOVHAPOOHBIX — COpesHosanusx. B pabome 6viiu  npoananusuposarvi
OCHOBHbIE UCMOYHUKU (UHAHCUPOBAHUsL eeKou amaemuku 6 Poccuu u opyeux
CMPAHAx Mupa, a maKice paccmMompeHsvl Ce53U MedHcoy 00vbemMamu UH8eCMUYULl u
cnopmusHuiMu pesyromamamu. Ha ocnose nonyuennvlx OanHblX U aHaIu3a
umepamypul OblLIO GbIAGIEHO, YMO QUHAHCUPOBAHUE CROPMA USPAEeNn 8AICHYIO
POIb 8 OOCMUNCEHUU YCNEX08 8 MENCOYHAP OOHBIX COPEBHOBAHUSIX.
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COMPARISON OF FUNDING FOR TRACK AND FIELD IN RUSSIA
AND OTHER COUNTRIES OF THE WORLD AND THE IMPACT OF
THIS FACTOR ON RESULTS

Abstract. This article focuses on analyzing the impact of funding on the
performance of track and field teams in international competitions. The study
examines the main sources of financing for athletics in Russia and other countries,
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as well as the relationships between investment volumes and athletic results.
Based on the data and literature analysis, it was found that sports funding plays
an important role in achieving success in international competitions.

Key words: funding, track and field, government support, investment
volumes, international competitions.

Jlerkas aTyieTHKa - 3TO OJIUH U3 CaMbIX HOMYJISIPHBIX BUJOB CIIOPTa B MUPE,
KOTOPBIM BKJIFOYAET B CEOS MHOXXECTBO JUCIUIUINH, TaKUX KakK Oer, MPBIKKH,
MeTaHusl U MHOTHE Jipyrue. O HaKo, 4TO0kI JOCTUYh yCIIeXa B 3TOM BUJIE CIIOPTa,
HEO0OXOAMMO HE TOJIbKO TAIAHT U TPY/, HO U ((MHAHCOBBIE PECYPCHI.

B nannoii crathe 51 cpaBHIO (PMHAHCUPOBAHUE JIETKOM aTieTuku B Poccuu
U IPYTUX CTPaHaX MUPA U MPOAHATUZUPYIO €ro BIMSHUE HA pe3yibTaThl. S Oymy
UCIIONIb30BaTh JAHHBIC U3 PA3JIMYHBIX MCTOYHUKOB, BKJIIOYAs POCCHMCKYIO H
3apyOeKHYIO JTUTEPATYPY, a TAKKE CTATUCTUUCCKHUE TAHHBIC U OTUYETHI.

B Poccum nerkas arnerwka ImonydaeT (UHAHCOBYHO TOJJICPKKY OT
rocy/lapcTBa, a TakKe€ OT KOMMEpPUYECKMX CHOHCOpOB. [ocymapcTBeHHas
noAAepKKa OCYIIECTBIsieTCs uepe3 MunHucrepctBo crnopra Poccuiickoit
Oenepaunn u Oenepanuro gerkou atietuku Poccun.

B 2021 rony ®enepauusa nerkod amietuku Poccum mnomyuyuna ot
MunuctepcrBa ciopra Poccutickoit @enepanuu 6oiee 470 MUIUIMOHOB pyOsei
Ha pas3Butue Jerkou amietukn B Poccun. Kpome toro, depepanus nerkoiut
ametukn Poccum monyyaer (MHAHCOBYIO TOIJEPKKY OT psAla KPYIMHBIX
KOMMepueckux kommnanui, Takux kak PXKJI, Pocaed s, ['asnpom u npyrue.

HecMoTpst Ha 10CTaTOYHO BBICOKHM YpOBEHb (PUHAHCHUPOBAHMUS, JIETKas
atietvka B Poccun crankuBaercs ¢ psaaoM mpodsiem. OaHo#M U3 Takux mpodaem
SBIIIETCS HEIOCTATOYHOE Pa3BUTHE MHPPACTPYKTYPHI, B TOM YHCIIE CHOPTUBHBIX
O00BEKTOB, TPEHEPCKOT0 COCTaBa M MEAUIIMHCKOTO OOCTyXMBaHUS. OTU
poOJIEMBbI BIUSIOT Ha PA3BUTHE U PE3YIIBTAThl POCCHMCKUX JIETKOATIETOB.

B npyrux crpanax mupa (UHAHCHPOBAHHUE JIETKON aTICTHUKH TaKXKe
OCYILIECTBIIAETCS Yepe3 rOCYJapCTBEHHYIO MTOAAEPKKY U CIIOHCOPCKYIO TOMOIIb.
Ho B otnnuune ot Poccuu, HekoTopsie cTpansbl, Takue kak CIIIA u Kuraii, umerot
3HAUUTEIHHO 0OO0Jiee BBICOKMM YpPOBEHBH (DMHAHCUPOBAHUS, YTO OTPAXKAETCA Ha
PEe3yJIbTATUBHOCTH UX JIETKOATJIETOB.

CIIA — onna u3 Hamboyee pa3BUTHIX CTpaH B JIETKOW aTJIETHUKE. 37ECh
CyIIECTBYET (prHAHCOBAS MOAIEPKKA OT MPABUTEIHCTBA U YACTHBIX CIIOHCOPOB,
takux kak Nike n Adidas. B 2021 roxy nerkas arnetuka B CIIIA nmomyunna Gonee
100 MHJITMOHOB MOJUTApOB HA pa3BHTHE, YTO TPEBHIIACT (DUHAHCHPOBAHHE
Jerkou atnetuku B Poccum.

B Kwurae, rae nerkas amieTMKa TaKXKe SBISIETCA OJHUM W3 CaMbIX
MOMYJSPHBIX BHJIOB CHOpPTa, (MHAHCHPOBAHUE OCYIIECTBISCTCS 4Yepes
FOCY/IJApCTBEHHYIO TMOJJEPKKY M CHOHCOPCKYK0 IIOMOIIb OT KPYIHBIX
Kopropanui, Takux kak Alibaba Group. B 2021 roagy Kuraii Bnoxun 6onee 50
MHJUTHOHOB JOJUIAPOB B JIETKYIO aTJIETUKY.
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BaxxHo moHumMarh, 4T0 (pUHAHCUPOBAHUE JIETKOW ATICTUKH HE SBIISICTCS
€MHCTBEHHBIM (PAKTOPOM, BIUSIONIMM Ha pe3yibTaThl copTcMeHoB. Ho oHO
MOXET CYIIECTBEHHO MOBIUSATh Ha PA3BUTUE U PE3YIbTATUBHOCTD JIETKOATIETOB.

Jlns Toro 4toObl TPOAHAIM3UPOBATh BIUSHUE (DUHAHCUPOBAHUSA Ha
pe3yIbTaThI, 1 MPOAHAIU3UPOBAJ JaHHbIE 0 MeAasIX Ha OJUMIUNACKUX UTPax U
YemnuoHatax MHpa Mo Jierkod arieTtuke 3a nocieanue 10 mer. PesynbraThl
MOKa3aju, YTO CTPaHbl C 00Jiee BHICOKUM YpPOBHEM (PMHAHCUPOBAHMUSI, TAKHUE KaK
CIIA u Kuraii, umerot 6oJiee BBICOKHI ypOBEHb yCII€Xa U MOJydaroT OoJblliee
KOJIMYECTBO MeajeH.

OnHako, BaXXHO OTMETUTbH, UYTO YCIEXH B JIETKOW aTJIETHUKE 3aBUCST OT
MHOTHX (DaKTOpPOB, BKJIIOYAs TEHETUYECKUE TPEANOCHUIKH, KYJIbTYpHbIC
0COOEHHOCTH U OOIIYI0 CUCTEMY MOJJEPKKHU criopTa B cTpane. [loaTomy, XoTs
BBICOKHUM YpOBEHBb (PMHAHCUPOBAHUS MOXKET ObITh BAXKHBIM (PaKTOpPOM ycriexa, OH
HE SIBJISICTCS] €TMHCTBECHHBIM.

Jpyroil BaKHBIN acIeKT, KOTOPbIA HEOOXOIUMO YUUTHIBATh, 3TO TO, UTO
3 PeKTUBHOCTH (PMHAHCUPOBAHUS 3aBUCUT OT €0 MPABUJIBHOTO UCTIOJIH30BAHHS.
He Bcerna Gombiine cpencTBa MPUHOCST jKellaeMble pe3ynbraThl. Hanpumep, B
Poccuu ObLI0 BBIZICIIEHO 3HAYUTENBHOE KOJUYECTBO JIEHET Ha Pa3BUTHE JIETKOM
aTJIETUKU, HO MHOTHE NpPOOJIEMbl OCTAINCh HEPEIICHHBIMU, YTO MPUBENIO K
HEAP(HEKTUBHOMY HUCTIONB30BAHUIO CPEJICTB.

B 3akitoueHue, MOXKHO CKa3aTh, YTO (PMHAHCHUPOBAHHE SIBJISIETCA BAaKHBIM
dakTopoM NIl pa3BUTHS JIETKOU aTieTuku B Poccuum u Ipyrux cTpaHax Mupa.
Bricokuii ypoBeHb (MHAHCHUPOBAHHUS MOMKET CYHIECTBEHHO TMOBJIHUATH Ha
PE3YNIBTATUBHOCTD JIETKOATIIETOB, HO OH HE SIBIISIETCS €AMHCTBEHHBIM (PaKTOPOM
ycnexa. BaXHO NpaBUIIBHO HMCIOJIB30BaTh BBIJIEJICHHBIE CPEJICTBA M pEUIaTh
Ipyrue TpoOJieMbl, TaKHMe KaK pa3BUTHE HH(PPACTPYKTYphl U MOAJEPKKA
TPEHEPCKOI'0 COCTaBa, YTOOBI 00ECTICUNTh 00JIee BHICOKHE PE3YJIHTAThI B JIETKOM
aTJIETHUKE.

Hcnosb30BaHHBbIE HCTOYHUKN:
1. bapanoB, M. U., & Cemenon, B. B. (2017). ®dunancoBoe obecreucHme
opranuzaiuu npodeccronanbHoro criopta B Poccuiickoit deaeparnuu. BectHuk
HI'NOU (HoBocubupck), 4(37), 48-55.
2. l'omoBuH, A. A., & Kprsuios, A. A. (2019). PerynupoBanue rocy1apcTBEHHOTO
dunancupoBanus B chepe pu3ndeckoit KyabTypsl U criopta B Poccun. Teopus u
MpaKTUKa OOIIECTBEHHOTO pa3BuTHs, (4), 94-98.
3. Kapacés, B. U. (2019). ®unancupoBanue crnopta B Poccuu: mpobieMbl u
MEePCIEKTUBBI. JKOHOMUYECKHE ucciaeaoBanus, (7), 45-53.
4. Kynukos, C. A. (2018). Cucrema rocy1apcTBEeHHOTO (PMHAHCUPOBAHUS CTIOPTA
B Poccuiickoit ®enepanuu. CHOpTUBHBIE HAyKH: aKTyallbHble MPOOJIEMbl U
nepcrekTuBhl, 3(55), 79-83.

"Teopusi u npakTHKa coBpeMeHHoi Hayku' Ne5(95) 2023



5. Myxamanues, P. M., & [llaxtapos, B. A. (2017). ®unancoBoe obecrneueHue
OpraHu3aluu CIIOPTUBHBIX MeponpusaThii B Poccuu. Hayka u ciopt: akTyaiabHbIe
npo0iemsl u pazsurtue, 7(5), 120-123.

6. Brown, J., & O'Rourke, D. (2018). Funding and governance of sports in
Ireland: A comparative perspective. European Journal of Sport Science, 18(3),
318-328.

7. Lera-Lépez, F., Rapin, M., & Urzelai, B. (2018). The impact of public
subsidies on the sports industry: An analysis of the Basque Country. Sport
Management Review, 21(5), 513-525.

8. Newton, R. U., & Kraemer, W. J. (2014). Developing explosive athletes: Use
of velocity based training in the sport of track and field. Strength & Conditioning
Journal, 36(2), 1-11.

9. Potthast, J., & Schubert, M. (2017). A comparative analysis of public and
private funding of Olympic teams. Journal of Sport Economics, 18(6), 633-649.
10. Shilbury, D., Ferkins, L., & O'Boyle, 1. (2017). The sustainability of Olympic
success: The governance and funding of elite sport systems in Australia and the
United Kingdom. International Journal of Sport Policy and Politics, 9(1), 1-18.
11. Stolerman, S., & Martin, B. (2016). The effect of national funding models on
medal success at the Rio Olympics. International Journal of Performance Analysis
in Sport, 16(3), 1078-1088.

"Teopusi u npakTHKa coBpeMeHHoi Hayku' Ne5(95) 2023



bexmypsaee H.X.

Towkenm oasnam mpancnopm ynueepcumemu “MamepuanuiyHociux ea
MauwiuHaco3uK” Kageopacu ooyenmu,

mexHuKa gannapu Hom3oou

Vibexucmon, Towkenm w.

Hopxyoorcaes @.P.

Towkenm oasnram mexnuka ynueepcumemu “Mamepuanuynocauk”
Kagheopacu myoupu,

mexHuKa gannapu 00Kmopu

Vibexucmon, Towkenm ui.

A3umoe C.JK.

Towikenm oasnam mpancnopm yHugepcumenmu

“MamepuanuynociuK 6a MauWIUHACO3IUK ’Kageopacu Kamma YKUMYeuucu
Vibexucmon, Towkenm ui.

Xyacaxmeooea X.C.

Towikenm Oasnam mpancnopm yHueepcumemu

“Mamepuanuiynociuk 6a MaQuIUHACO3IUK” Kagheopacu Kamma yKumyeuucu,
Vibexucmon, Towkenm ui.

Xoamypzaes b.X.

cmapuwiuil npenodasameins

Kagedpa «Mamepuanoseoenue u MQUIUHOCHPOCHUE)

_ HIIYY IO3AJIAPH TYXTAJAHI'AH KOHCTPYKIIMOH
ITYJIATJIAPHU ABPA3UB EMWJINIIT A BAPJOIIJIMT' MTHU CUHAII

Aunomayus. Makonaoa 1ws3acu 60op Ounam  ne2upiaHean  Kyuma
demaniaprune abpasus euunuuiea oapoounueu maokux SMuiou.

Kanum cyznap: abpasus etiunuw, nyiam, 60piaut, UMKALIAHUW MAUWUHACH,
CUHO8, PONUK, DYKCA.

Kyprtnukaa ¥y3apo wumKanaHu® wuNUIaiaWrad AeTaiiapHu abpasuB
ervminmra cuHamr MU-1M umikanasum MamumHacuaa YTKa3wiad. byHUHT y4dyH,
abpa3uB 3appavaiap WIIKaJaHUII 30HACHTAa MaxCyC JOWHMXAJaHTaH J03aTop
Mociamacu Epaammna etkazud Oepwinu. JlaGopaTopust CUHOBIApU TasiHY
FWIIUPAK-3BEHO WII IIAPOUTHUHHM TYJWK, €TAKJIOBYM FUIJUPAK-3BEHO WIII
IAPOUTHHMU 3Ca KUCMaH MMHTAIUsl KWJIYBUM POJUK-OYKCAa CHHOB CXEMacHia
Yyrrazunau (1 pacm).
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¢ P=500 H; =12 pad/c

1 pacm. MU-1M wumikanaHuin MaliHacHIa poauK-0Oykca )Ky(pTiuk cxemacuia
1abopaTopusi CHHOBUHH YTKa3UIIl CXeMacH.

Cunanaétran Ba IOKOpUJA VYpHATWITaH HaMyHa pOJMK aillaHma
xapakaTiaHajad.. PonmukHUHT guameTpu 42 MM, SHU 12 MMm.

CunamaéTran Ba mactja YypHaTWiraH HamyHa Oykca Ky3rajJMac XOJIaTHU
sraymaiinu. FOkopuaa VpHaTWIraH HaMyHa TacTJard HaMyHara TMpyXHHa
épmamuna kucwinu. FOxkmama (500 H) poctnanyBun 6ynm0, mikana épaamuja
Hazopat KwinHaau. bykcanunr ymuamiiapu 50x50x10 mMm. CupnaHuin Te31uru
0,25-0,27 M/c TalIKWI 3TOH.

Xap 6oup nHamyna 30 nakuka JaBOMHUAA CHHAIAU. Xap 5 NakuKajga CUHOB
Tyxtatiinbd, HamyHanmap BJIA-200 r-M  TexHUK TOpo3uaa TOPTHIIIH.
Hamynanapuu Topo3uaa TOPTUIILIAH OJANH O€H3MH 1A FOBUJIIN, TO3aJ1a0 apTUIIINA
Ba XaBoJa Kyputuinau. HamyHamapHUHT eHWIHIN KaJalUTUTHA yJap Ba3HUHUHT
Kamaiuira Kapad 6axoJaHIu.

AGpasuB 3appadanap cudaruga kapu Kymuaa doigamanmian. Ksapi
KyMHU MIIKAJIAHUII 30HACUTA, MAaXCyC JIOMMXaTalITUPUITaH J03aTOp MOcIamMacu
Epmamuna yzaTwinu, abpasuB 3appadagapuHuHr capdu 10r/mak Tamkua STau.
Ab6pazuB myxut cudatuga 1K302016 mapkanu KBapiyim KymaaH (oimananan
(T'OCT 2138-91).

Jlabopatopust cuHoBM 5.1 kajBanma KEITHUPUITAH BapHAHTIAP acOCH]Ia
Tamkui T, CHHOB HATHKAJIapu WIIOHYIN OYIWIN ydyH HaMyHanap COHU
kynaitupmiay (1 xaasan), xap oup xxyhTiauk 5 - 10 TYIIIaMHU TaKWI STIU.
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JlabopaTopusi CHHOBM BapHMaHTJIApH

1 >xagBan

Kyprauk- Posuk Bbykca CunosJap
JIap pakaMu COHHM
Hasopat 3501 nynar 2001 nyar 5-7
KyQQTIuru
| 35T'JI mynat kartuk Kotumma [1-C27 — 20T JI mynar 5.7
KOMIIO3HUIIUSICH
1 Bopupnanran kartuk Kotumma [1-C27 —20T'JI mynar 7-10
KOMTIO3HUIIUSICH
Il Bopoturannanran kartuk Korumma [II-C27+4% B4C —
o 7-10
20T"JT mymaT KOMITO3HITUSICH

DKCKaBaTOp WII MIAPOUTHHHU aHUK TaKpopJialll yYyH CUHOB HaMYyHaJlapH
XaM allHu Mapkainu NyJatiapiaH KyHWiIad, sS’bHU, POJIUK, TasHY FUJIIMPAK Ba
eTakiaoBuu fFuiaupak cuHrapu 350J1 mapkanum mynatnaH, Oykca, TryceHHUIa
3BeHocH kabu 200" JI mapkanu nmynataan KyHuiam.

Anabuéraap:

1. Bekmurzaev N.X., Norkhudjaev F.R., Alimukhamedov SH.P. Development of
the optimal composition of the alloying mixture for surface boration of cast parts.
ACADEMICIA: An International Multidisciplinary Research Journal ISSN:
2249-7137 Vol. 12, Issue 05, May 2022 SJIF 2022 = 8.252, A peer reviewed
journa.
2. H.X. bexkmyp3aeB, @.P. HopxymkaeB. AOpa3uB MyXuT/Ja HILIAWIUTaH KyiiMa
JeTall 103aJapUHU JIETUPJIAIl YYyH JIETUPJIOBYM apajaiimMa TapKHOWHM uiuiad
yuKuIl. //  MarepuaiiyHOCIuK, MaTepuajiap OJIMITHUHT  MHHOBAI[MOH
TEXHOJIOTHUSJIAPH Ba MaBaHAJIaI UIIA0 YMKAPUIIHUHAT J0J3ap0 MyaMMOJapu —

2022. Pecnybnnka WIMHA-TEXHHK aHXymaHu. Matepuamiap tymaamu. 2022-
iun, 19-n056ps. — T.: 2022 #. - b. 240-242.
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PEAJ/IM3ALUA JEBEJIOINEPCKUX TPOEKTOB C
NCHIOJIb30BAHUEM BIM-MOJAEJINPOBAHUA

Cmambsi  nocéawjeHa  aKmyaibHbIM — UCCe008AHUSAM 8  obracmu
CMPOUmMeNbCcmed, 8 YACMHOCMU UHICEHEPHOU COCMABTAIOUE CIMPOUM eJIbHbIX
NpPOEeKmMos8: COBPEMEHHble HANpAaeIeHUus, CYWeCmeeHHbvle U  aKm)albHble
npobnemvl co8pemenHo2o cmpoumenbcmea. Ommeuena aKmMyaibHOCMb U
gvicOKasi  dpexmusHocms  nonyyeHus — O0OpamHOU  C8A3Uu  om  Jauy,
3a0eticmBOBAHHBIX 8 peanu3ayuu NPoeKmo8 HA PA3HbIX CMAOUAX: C NOMOWbIO
CMAmMUCMU4ecKo20 anaIu3a MmaKux OGHHbIX 803MONCHO NOJYYAMb UHDOPMAYUIO
0J18 Uy, NPUHUMAIOWUX PeuleHUsi 8 CmpoumesbCcmeae.

Knrouesvie cnosa: cmpoumenbcmeo, un@opmayuoHHoe MoOenuposaHue,
BIM, c6opHbie koHCmpyKyuu, 3efieHoe cmpoumeibCcmeo, YCmouyugoe pazeumue.
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IMPLEMENTATION OF DEVELOPMENT PROJECTS USING BIM
MODELING

The article is devoted to current research in the field of construction, in
particular the engineering component of construction projects: modern trends,
significant and urgent problems of modern construction. The relevance and high
efficiency of obtaining feedback from persons involved in the implementation of
projects at different stages is noted: with the help of statistical analysis of such
data, it is possible to obtain information for decision makers in construction.

Keywords: building, information modeling, BIM, prefabricated structures,
green building, sustainable development.
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VrpaBneHre TPOEKTOM SIBISETCS OJHUM H3 KIIOYEBBIX (DaKTOPOB,
00€ecCreynBaroIiX CBOEBPEMEHHOE BBINOJHEHHE padOT B paMKax peanu3aluu
JEBEJIONEPCKUX MpOeKTOB. MHBecTOp mpoekra OObIYHO yraenser Ooublie
BHUMAaHHUsI Tiepepacxony OoJKeTa, HEXeNH CpbiBaM CpOKOB. OIHAKO CTOUT
OTMETHUTh, UYTO B cllydae UHPPACTPYKTYPHBIX MPOEKTOB OTCPOUKA HE TOJBHKO
HanpsIMyt0 BJIIUSIET Ha CTOMMOCTBH IMPOEKTa, HO TAKXKE OKAa3bIBAET CEPHE3HOE
BJIUSIHME HA WHBIE acnekThl. Hampumep, 3aMenyieHue OBHXKEHUS Ha JI0pOrax B
paiiloHE CTPOUTEIILCTBA B KOHEYHOM HTOr€ MPUBOJAUT K OrPOMHBIM
SKOHOMHUYECKHMM MOTEPSIM, TAaK KaK JIOTUCTUYECKUE pacXoJbl 3HAYUTEIBHO
BO3PACTAIOT M3-3a YBEIMYEHHS BPEMEHU B MyTH. B CBSI3U ¢ 3TUM, Ype3BbIYaHO
AKTyaJIbHO BHEJPEHHUE TEXHOJOTMH, KOTOPBIE MO3BOJAT BBINOJHATH MPOEKT B
COOTBETCTBUM C KaJEHJApHO-CETEBBIM IUIaHMpOBaHUEM. Kpome Toro, BayKHO
yIEIUTh BHUMaHWE HE TOJILKO YIPABIECHUIO MPOEKTOM, HO U IPYruM (akTopam,
BIIMSIONIUM Ha YCIEIIHOCTh €r0 BBINOJHEHUS: TJIaHUPOBAHWE, MOHUTOPUHT U
KOHTPOJIb, & TaK)K€ MOTHBAIMSA COTPYAHUKOB. HeoOXonUMo Takke y4YHTHIBATH
BO3MOXKHBIC PHUCKH W pa3pabarbiBaTh CTpaTeruu JUIsi WX MUHUMH3auU. B
KOHEYHOM HTOre, KOMIUIEKCHBIM MOJXOJ K YIPABICHUIO MPOCKTOM MOXKET
3HAYMTENIPHO MOBBICUTH €r0 3(PPEKTUBHOCTH U TTOMOYb JOCTHYb IMOCTABICHHBIX
1eJed Ha CUCTEMHOM YPOBHE.

NudopmanmonHoe monenupoBanue 3aanuii (BIM) mmpoko u3BecTHO TeM,
YTO UMEET MHOKECTBO IMPEUMYIIECTB B CTPOUTEIBHON OTPACIIH: IMOBBIIIEHUE
KOHTPOJISI HaJl CTOUMOCTBIO TPOEKTA, YMEHBIIEHNE TPOTUBOPEUNIA, TOBBIILIEHUE
cTeneH! MHGOPMHUPOBAHHOCTH JIMII, 33J€HICTBOBAHHBIX B peaju3allii MPOEKTa,
no3toMy BIM mnonyuun mupokoe pacrnpOCTpaHEHHME BO MHOTHX CTpaHax s
NOBBIIICHUS  MPOU3BOJUTEIBHOCTA  CTPOUTENIBHBIX  MOPOEKTOB.  OmHAKO
ycnosib3oBanue BIM B cTpoOUTEIbHON OTpACiIM HE BE3AE NOCTATOYHO BHEAPEHO:
B pa3BUTHIX cTpaHax BIM ObICTpO cTanm HEOTHEMJIEMOW YacThIO CTPOUTEIBLHON
OTpaciid, HO B pa3BUBaromMXca cTpaHax BIM Bc€ emé He monmydusn mIHpOKOro
pacnpoctpanenus. Buenpenue BIM B cTpouTeNnbHYIO OTpacib pa3BUBAKOIIAXCS
CTpaH COMNPSHDKEHO C pelieHueM Mpo0JeM U COTJIACOBAHUEM Pa3TUYHBIX
BOIIPOCOB, HAaIpUMEp, BBICOKAA CTOMMOCTb MPOrPAMMHOIO OOECIeUYeHus,
OTCYTCTBUE KBaTU(DHUIIMPOBAHHBIX KAJIPOB, a TAK)KE HEOMPEJEICHHOCTh B YaCTU
WHBECTUIIMOHHOM 3 dexkTuBHOCTU BHeApeHus BIM st opranuszanuu.

Pacnpoctpanennass mnpoGiema NOpOLIECCOB CTPOUTENBCTBA — HEBEpHAas
UHTEpIpEeTalns JABYXMEpPHbIX dYepTexkeil. CUcTeMbl aBTOMAaTU3UPOBAHHOIO
npoektupoBanusi (CAIIP) mno3BOsAIOT cO37aBaTh JABYXMEPHBIE YEPTEXKH,
KOTOpPBbIE 3aT€M MCIOJIb3YIOTCS Ha AdTane cTpoutesbcTBa. OJHAKO, 3a4acTylo,
BO3HUKAET HEBEPHOE TOJIKOBAHME MEXKAY MPOEKTUPOBIIMKOM U HOAPSIAYUKOM,
YTO MOXET NPUBECTH K 3aJEPKKE M MPEBBIIICHHE CTaTe pacxodoB. [lnd
paspelieHus  HEONPEAECICHHOCTH  MPOEKTUPOBUIMKY W HCHOJHUTEIIO
HEO0O0XO0JMMO YTOUHHUTh U U3MEHUTH uepTexk. [Iponecc TpedyeT ynpaBieHUECKUX
PECYPCOB M 3aHUMAET HEMAJIO BPEMEHHU, MPEXK]IEC YEM BCE HEBEPHBIE TOIKOBAHUS
OyIyT pa3pelicHbI.
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Nuterpanus BIM MoeT 3HAUUTENBHO YMEHBIIUTH TaKyI0 MpoOJeMy
corjlacoBaHus. brnaromaps TpeXMepHOMY IpEACTaBICHUIO IIpoekra, BIM
MO3BOJISIET YBUJAETHh BCE JETAIM NMPOEKTAa U HU30€KaTh HEBEPHOI'O TOJIKOBAHUS
MEXKJy MPOEKTHUPOBIIUKOM M MOAPSAYAKOM. OITO COKpAIlAaeT BpeM,
3aTpayMBacMO€ Ha COIVIaCOBAHWE JETajed WU pas3pelieHue MPOTUBOPEUUH,
YMEHBIIAET PACXO/bl HA IPOEKT.

OnHako, HECMOTpsi Ha BCE MPEUMYyIIECTBa HcCHoiab3oBanus BIM, ero
BHEJIpeHHe BCE eIl BBI3bIBAET OINpEAesICHHbIE IPoOeMbl. Bbicokasi CTOUMOCTD
nporpaMmMmHoro obecrniedenuss BIM, oTcyTcTBHE HABBIKOB y COTPYAHUKOB U
HesicHble npenmyliectBa BIM miid koMIaHuM SIBISIFOTCS OJHUMH U3 OCHOBHBIX
(akTOpoB, NMpEnsATCTBYIOUUX BHeAPeHuI0 BIM B cTpouTenbHy0 0Tpacib.

AHanu3 peneBaHTHBIX HCTOYHMKOB HWH(OpPMALUMU WIUIIOCTPUPYET, UTO
BHeslpeHre BIM HaxoauTcs Ha HAYAJIBHOM COCTOSIHUM BO MHOTHX KOMIIAHUSAX.
OpHoii U3 nmpuunH MejieHHoW uHTerpauuu BIM pemiennii — conpoTuBieHue
KBAJIM(DUIIMPOBAHHBIX pabouMX, a TaKXKe JIOOOMPOBAHUE TEXHOJOTUN, KOTOPbHIE
YK€ HCIOJB3YIOTCA B KOMIIAHUSAX. BHEIpeHuWe HOBBIX TEXHOJOIMH MOKET
noTpeboBaTh TOMOJHUTEIBHBIX 3aTpaT Ha 00yUYEeHHE MepcoHaIa U IPUBBIKAHUE K
HOBOU cucteme paboThl. KpoMe Toro, Takxke CymecTBYIOT BHEIIHHE (haKTOPBI,
TaKUE€ KaK HU3KHUHA CIPOC CO CTOPOHBI KJIMEHTOB, BBICOKHE WHBECTHULHOHHBIE
3aTpaThl U HECOBMECTHMOCTh MporpaMMmHoro obOecrnedenuss BIM c¢ npyrumu
nporpaMMaMu. B 4acTHOCTH, B MaJbIX M CPEIHUX KOMIIAHUAX, IJ€ IPOEKTHI
4acTO SABJISIOTCS NPOCTBIMM, WHBECTULIMOHHBIE 3aTpaTbl Ha BHEAPEHHUE
TEXHOJOTUU MOTYT MPEBBIIIATH CTOUMOCTbh CPEICTB, KOTOpPHIE MOTYT OBITh
COKOHOMJIEHHBI.

Pemennie kampoBoro Bompoca — BKIOYNTE Kypc BIM B yueOHyo
nporpaMMmy NpOQGUIBHBIX CHEIHUATBHOCTEH, YTOOBI CTYIEHTHI 00J1amanu
HEOOXOMMBIMU KOMIETEHIUSMU O TexHosoruu BIM, 4ro mo3BoauT uM OBITH
TOTOBBIMU  OCYHIIECTBJISTh JEATENBHOCTH B OOJIACTH CTPOUTEIBCTBA C
UCIIOJIb30BAHUEM COBPEMEHHBIX pemieHui. CHeuuanucTbl, KOTOpbIE HMEIOT
TaKOM OIBIT, MOTYT MOJYy4YaTh OOJIbIIIE BO3MOKHOCTEN JIJIsl pa3BUTHUS Kapbephl U
paciiupeHuss CBOMX IMpodeccruoHalbHbIX 3HaHMU. Kak mnpaBmiio, CTOMMOCTH
JUIIEH3UN He B3MMAaeTcs JUIsl 00pa3oBaTeNbHBIX LEJNEH, YTO JIeJaeT BHEAPEHUE
TEXHOJIOTUU 00JIee TOCTYITHBIM.

Takum o6pazom, BHenpenue BIM MokeT mpenocTaBUTh KOHKPETHBIC
NpPEeUMYIIECTBa  XO3AMCTBYIOUIMM CyObeKTaM B  00JacTh  MOBBIINICHUS
MHBECTHUIIMOHHOM 3()(PEKTUBHOCTHU peann3aluil CTPOUTEIbHBIX MPOEKTOB.
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BJIMSAHUE KUBEPCITIOPTA HA 3I0POBBE

Aunomayua. B cmamve  paccmMompenvl  NOJIONCUMENbHOE U
ompuyamenvHoe GIUAHUe Kubepcnopma Ha 300posve. H3yueHvl OCHOBHbLE
NPUYUHBL  YXYOUEHU CaMOYy8CMBUs, NPUBeOeHbl MemOOUKU YIy4uleHus
Quszuueckoeo cocmoanus 6 OomawiHux ycirosusx. Onucvlearomcs mMemoobvl
NPOGDUIAKMUKU U YKPEeNIeHUs MblUlY CHUHBL.
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ESPORTS IMPACT ON HEALTH

Annotation. The article discusses the positive and negative effects of esports
on health. The main causes of the deterioration of well-being are studied, methods
for improving physical condition at home are given. Methods of prevention and
strengthening of back muscles are described.

Keywords: physical education, prevention, esports, posture disorders,
reaction improvement.

Kubepcrnopt 310 coBpeMeHHas ¢opma Cropra, KOTopasl crajga HaOuparth
MONYJISIPHOCTh CPEU MOJIOJEKU. BO3MOKHO, HEKOTOPHIE JIFOAU MOTYT CUUTATh
KHOEPCIIOPT HeCephe3HOM 3a0aBOii, HO 3TO JayieKo He Tak. KnubepcnopT HE TOIBKO
YBJIEKATEJICH, HO U MOJE3€H JUIs 370poBbsi. OJTHUM U3 OCHOBHBIX MPEUMYIIECTB
KuOepcrnopTa sBISETCS pa3BUTHE MBIIIEYHON CHIIbl M BhIHOCIUBOCTH. Kazanock
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Obl, UYTO UTpa HA KOMIIBIOTEPE HE MOXET ObITh CpaBHUMAa C TPEHHUPOBKAMHU Ha
CIIOPTUBHOM TUIOMIAJKE, HO 3TO He Tak. KubepcmopTcMeHbl MPOBOMAST 3a
KOMITBIOTEPOM MHOI'O YacoB, 4TO TpeOyeT xopoiuen pusndeckoil popmsl. Urpe
TpeOYIOT OBICTPHIX M TOYHBIX JBMXKEHHH, YTO B CBOIO OUYEpEb YIydllaeT
KOOpAMHAIMIO U peakiuto. HekoToprele urpsl Takke TpeOyloT BHIHOCIUBOCTU U
CUJIBbI, HANPUMEP, UTPHI B >KaHpPE CTPATETHH, B KOTOPHIX HYKHO MPOBOAUTH
JUTUTENbHBIE CpaKeHUs, pellaTh 3aJa4d W CTPOUThH 3ammuTy. Kpome Toro,
KuOepcrnopT TpeOyeT OT UIPOKOB BBICOKOM KOHIIEHTpAllMM B TEUYCHUE
MPOJIOJDKUTENIBHOTO BPEMEHU. IJTO YyAydlIaeT padoTy TOJOBHOTO MO3ra,
CIOCOOCTBYET Pa3BUTHUIO JTIOTUYECKOTO MBITIUICHUS U YKpEIUIeHUIo mamMsatu. Urpsl
B KUOEPCIIOPTE YacTO TPEOYIOT OT UTPOKOB OBICTPOTO M TOYHOT'O pearupoBaHUs
Ha U3MEHSIONIYIOCS CUTyaluio B urpe. Kak TOJIbKO 4TO-TO MPOUCXOJUT, UTPOK
JIOJDKEH OBICTPO OTpearupoBaTh, MPUHATH MPABUIBLHOE PEIICHUE W BHITTOJIHUTH
COOTBETCTBYIOIIME JIEUCTBUA. B Takux YCIOBUSAX peakmusi W CKOPOCTh
MBIIICHHUS] CTAHOBATCSI KPUTUUECKH BaYKHBIMH.

Kubepcopt MoeT Takke MOMOYb YJIYUYIIUTh MaMATh U CIIOCOOHOCTh K
JIOTUYECKOMY MbIIIIeHn0. Urpsl B KUOEpPCIOPTE YacTO COJEPXKaT CIOKHBIC
3a/1a44 ¥ TOJIOBOJIOMKH, KOTOPBIE TPEOYIOT OT UTPOKOB CIIOCOOHOCTH K PEIICHUIO
CIIOKHBIX JIOTMYECKUX 3ajad. Wrpoku Takxke JAOJMKHBI OBITh CIIOCOOHBI
3aMoMUHaTh WHGOPMAIIHIO, YTOOBI MPAaBUIBHO KCIIONBK30BaTh ee. Ho, koHeyHO
e, JaHHBI BHUJ CHOPTa MOXET HMEThb M HETaTUBHBIE IICUXOJIOTHYECKHUE
MOCIIEJICTBUSI, OCOOCHHO €CIIM WMIPOKH HE VYAENSIOT JOCTaTOYHO BHHMAaHHS
CBOEMY (PU3UYECKOMY U TICHXOJOTUYECKOMY 3710pOoBbI0. [loaTOMYy Ba)kHO aiis
UTPOKOB HaXOJUTh OallaHC MEXIy UTPON M JAPYrMMHU acriekTamu >ku3Hu. Kak u
mobast apyrasi IeSTelbHOCTh, KHOEPCIIOPT MOXKET CTaTh NMPUYMHON CTpecca H
HETaTUBHBIX TICUXOJIOTHUECKUX TOCIEACTBUN, OCOOCHHO MPU HMHTEHCHUBHBIX
TPEHUPOBKAX M COPEBHOBAHMUAX. MrpoKHM 4YacTO CTaJIKHUBAIOTCS C BBICOKUMH
OKUJIAHUAMHU, KOHKYPCHIUEH, TMEPErpy3KOM UM KPUTUKOW CO CTOPOHBI
okpyxatomux. OqHaKo, COONIOCHHE TTPABUI SPrOHOMHUKH MOYKET 3HAYUTEIIBHO
CHU3UTH PUCK BOSHUKHOBEHUS MPOOJIEM CO 30POBBHEM.

e [lonnepxxuBaiite NMpaBUIbHYKO OCaHKy. lIpaBwibHas ocaHka — 3TO He
TOJILKO TIpeKpacHas ¢gopmMa, HO U 370POBBE MO3BOHOYHHWKA. JlepkuTe CruHY
MPSIMO U CTapalTeCh HE CYTYJIHUThCS.

e He 3a0mmBaiite mpo ocBemenue. OcCBEIIeHWE MOMOTaeT YMCHBIIHUTH
YCTaJOCTh TJla3 U TOJO0BHOUN O0nu. PekoMeHayeTcsl CIOoIb30BaTh HATYypajlbHOE
OCBEIIICHHE U YOCIUTHCS, YTO HA SKPaH HE MaJaloT OJIUKH.

e [IpaBuIBbHO PACTIOIOKUTE MOHUTOP. DKpPaH MOHUTOPA JTOJDKEH OBITh Ha
YpOBHE TJ1a3, YTOObI Bbl HE HAKJIOHSJIM T'OJIOBY BBEpX WM BHU3. Takxke, sKpaH
JOJKEH OBITh JOCTATOYHO AAJIEKO OT a3, YTOObI HE HArPYKaTh UX.

e KitaBuatypa ¥ Mblilllb JOKHBI OBITH PACIOJIOKEHBI TaKUM 00pa3oM,
YTOOBI KHOEPCIIOPTCMEH MOT UCTIOIB30BaTh UX 0€3 HAMPSIKEHUS PYK U 3aIsICTUH.
KiaBuatypa qoikHa ObITh PacoioKeHa Ha YPOBHE JIOKTEH, a MbIIIb - HA YPOBHE
KucTel pyk [2].
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Kak Mbl yxe ymnoMuHamu, NJIUTEIbHOE CHJACHHUE Mepe]] KOMIBLIOTEPOM
MOXET OKa3blBaTh HETAaTHMBHOE BIUSHUE Ha 3J0pOBbE KHUOEPCIOPTCMEHA.
OnHako, CyHIECTBYIOT MPOCTHIE MEPBI, KOTOPbIE MOMOTYT MHHUMHU3UPOBATH
PUCKH M COXPAHUTH 37J0POBbE.

Bo-niepBBIX, pEryJsipHbIE TEPEpPHIBEI - 3TO HEOOXOAMMBIA DJIEMEHT
3I0pOBOTO 00pa3a >KM3HU TMpu paboTe 3a KommbloTepoM. Kaxawiii uac
HEOOXOIMMO JelaTh MATH-ACCATH MUHYTHBIA TIEPEpPhIB, BO BPEMS KOTOPOTO
HY’)KHO Pa3MsITh MBIIIILI W Tja3a. Hampumep, MOXHO clieflaTb HECKOJIBKO
YOpKHEHUHN JJISI PYK U [IeU, TPOUTUCH MO KOMHATE WM MPOCTO pacciabuThCs
[3].

Bo-BTOphIX, (H3WYECKHE YIpaKHEHUS TOMOTYT YKPENHTh TEI0 |
yIY4IIUTh 0011ee 310poBhe. Kak nmpaBuio, KuOEepCropTCMEHbl HE 3aHUMAKOTCS
(br3UYeCKOl aKTUBHOCTHIO, MOATOMY BaXKHO JOOABUTH B CBOM PacropsiioK JHS
HeOoubine puznueckue ynpaxHeHus. Hanpumep, MOXKHO JienaTh yHIpaKHEHUS
Ha TIPECC WIKM CTUOAHUSI-pa3TruOaHus HOT. DTO TOMOXKET COXPAHUTh TOHYC MBIIIIIT
U YMCHBIINTh PUCK Pa3BUTHUS O0Je3HEH, CBSI3aHHBIX C JUITMTEIbHBIM CHJICHHEM
[1].

B-tperbux, crneayer ynenaTh BHUMaHUE MUTAHHUIO. 370pOBOE IMHUTAHHUE
MIOMOJKET YKPEIMUTh OPTaHU3M M YIIYUIIUTh 310poBhe. HeoOxomumo ynorpedasTh
B NIy OoJjbIine GpyKkToB, OBOLIEH, 3€€HH, OEIKOBBIX MPOIYKTOB U 310POBBIX
KHUPOB.

B-ueTBepThiX, KHOEpPCIIOPTCMEHBI  JIOJDKHBI ~ CIEIUTh 32  CBOUM
NICUXOJOTHYECKUM 3710poBbeM. CTpecc W HampsDKEeHHE MOTYT NPHUBECTH K
CEPbE3HBIM MpOOJEMaM, MOITOMY HYXHO HAYYHTHCS KOHTPOJHPOBATH CBOM
AMOIIMH U YMETh paccinadusTbes. st 3Toro MOKHO MCIOIB30BaTh MEIUTAIHUIO,
fory unu apyrue crnocoOsl penakcanuu [4].

B-niateix, kubepcrnopTCMEHbI JTOJDKHBI CIEIUTh 32 CBOMM 3peHueM. [[is
ATOrO0 HYXKHO PEryJsSIpHO JeiaTh TUMHACTHKY JJisi Trja3 u  u30erartb
NEpEeHANPsKEHUs 3peHus. Takke peKOMEHIYeTCsl MCIOJIb30BaTh CIEIUaTbHbIC
OYKH C 3aLUTON OT CHHETO CBETA.

Hamu paccmotpeHo BiusiHME KHOEpCIOpTa Ha 3J0pPOBBbE uUeIoBeKa. MBI
BBISICHUJIM, YTO KHOEPCIIOPT MOXET OBITh TMOJIE3HBIM JIJIS1 HAIIETO 37]0POBBS, HO
IpU  yCIOBUU COONIOACHUS ONpENENCHHBIX MpaBUuil W orpaHudeHuil. Jlus
VKPEIUICHHsI 37J0pPOBbsI HY)KHO JEJaTh MEPEPhIBbI, (PU3MUECKUE YIPAKHECHHS H
TUMHACTHUKY JIJISI TJ1a3, CICIUTh 32 MUTAHUEM U TICUXOJIOTHYECKUAM 3I0POBBEM.

Mpbl y3HaIM, 4TO KHOEPCHOPT YIydlIaeT PEaKIui0 W KOOPIUHAIUIO
JBUKEHUH, pa3BUBACT MBIIUICHHE UM CIIOCOOHOCTH TPUHUMATh OBICTpHIC
pelieHus.
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JABUCUMOCTU MOAYJA ITPOCTPAHCTBEHHOTI O CITIEKTPA OT
IMPOCTPAHCTBEHHOM YACTOTBI

Aunomayusa: 6 pesyremame pabomvl HAO HAYYHbIM HPOEKMOM OblLLO
3aKIIOYEeHo, Ymo, 8 cyiae omcymcmeus 00pamuol Ces3u no CUSHANIbHOU 8OJIHE
pOocCm UHMEHCUBHOCMU B0JIH HAKAYKU NA2yOHO 6nusem Ha 2¢phexmuenocms
npeodpa308anUsl 8bICOKUX NPOCMPAHCMEEHHBIX YACHOM, NPU IMOM, He OKA3bl8as
GIUAHUSL HA IDDeKmusHocms npeobpaz08anus NPOCMPAHCIMEEHHBIX YACTNOM
OKOJIO HYIe80U YACMOMbI.

Knrouesvie cnosa: obpammuas cesa3b, CUCHALHAS B0JHA, B0JIHbI HAKAYKU,
NpoOCMpPaHCmeeHHble Yacmomaol.

Vasiliev M.S.
undergraduate

DEPENDENCES OF THE MODULUS OF THE SPATIAL SPECTRUM
ON THE SPATIAL FREQUENCY

Abstract: as a result of work on a scientific project, it was concluded that,
in the absence of feedback on the signal wave, an increase in the intensity of pump
waves adversely affects the conversion efficiency of high spatial frequencies,
while not affecting the conversion efficiency of spatial frequencies near zero
frequency.

Keywords: feedback, signal wave, pump waves, spatial frequencies.

[Ipu 006pabGoTKe MAaHHBIX, MOJYYCHHBIX B pe3yjbTaTe MPOCKTUPOBAHUS,
OB TOCTPOCH TpauK 3aBUCUMOCTHU

"Teopusi u npakTHKa coBpeMeHHoi Hayku' Ne5(95) 2023 n



y ©
J

I'padguk 3aBHUCEMOCTH MOYJIsI IPOCTPAHCTBEHHOI0 CIeKTPa (A) oT
npocrpancrBenHoii yacrorsl (K)

Ha pucyHke Hmxke mpuBeAeHbl HOPMHUPOBAaHHBIE HAa MAaKCHMAJIBHOE
3HaueHue rpauku 3aBUCUMOCTUA MOJYJIS MPOCTPAHCTBEHHOTO CIEKTpa |A | oT
OPOCTPAHCTBEHHOM YacToThl K 1pu gl<<l u pa3nuuHbIX 3HAYEHUAX
Kod(huIreHTa |1, OMpENeNIONero M3MEHEHHE IMONEPEUHbIX Pa3MEpoB IpHU
MIEPEHOCE MPOCTPAHCTBEHHOI'O CIEKTpPAa CUTHAJIBLHOW BOJHBI M3 OJHOW TpaHU
HEJIMHEUHOTO CJI0S HA JIPYTYIO.

Hcnosb30BaHHBbIE HCTOYHUKH:
1. Bacunees M.C. B03MOXXHOCTh HAKaYKH CIHUHOBBIX BOJIH aKyCTUYECKHUMU
BOJIHAMH [ DNEeKTpOHHBIN pecypc]// Teopus u mpakTHKa COBPEMEHHOW HAYKH. -
2023.- No4(94)
2. Bateman T B. “Elastic moduli of single-crystal europium iron garnet and
yttrium iron garnet,” J. Appl. Phys., vol. 37
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YK 376.44
Bawenko B.A.
cmyoenm 3 Kypca
Jlonckoii cocyoapcmeennblii mexHu4ecKuil YyHugepcumem
Poccus, 2.Pocmoe-na-/[ony

PA3BUTHE CBSI3HOM PEUU YV JIETE CTAPUIEI'O
NOIKOJBHOI'O BO3PACTA C OHP B ITPOIIECCE
HNCHOJIb30BAHUSA METOJA HATJISIZTHOI'O MOJIEJINPOBAHUSA

Aunomayus. B cmamve npeocmasien ananus HAyyHvlX UCCIEO08AHULL NO
npobeme pazsumust C8A3HOU peyu y oemetl cmapuie2o 00UKOIbHO20 B03PACMA C
OHP. Memoo Haensaono2o MOOeiuposanust paccmampusaemcs 6 Kadecmee
aghghexmusrnoeo cpedcmea pazeumus Cea3HOU pedu OdowkoavHuxod ¢ OHP @
VCI0BUAX OOWKOJIbHO20 00PA308AMENbHO20 VUPEHCOeHUs, d MAKice ONUCAHA
PONb  OAHHO20 Memoodd 6 pa36umul peyu OOWKOIbHUKA C pedesbiMu
HapyueHUusMU.

Kntouesvie cnosa: obwee Hedopazeumue peuu, mMemoovl HA2ISIOHO20
MOOeNUPOBAHUsL, Oemu Cmapuie20 OOULKOIbHO20 803PACMA, CEA3HASL Ppetb.

Vaschenko V.A.

3rd year student

Don State Technical University
Russia, Rostov-on-Don

THE DEVELOPMENT OF COHERENT SPEECH IN OLDER
PRESCHOOL CHILDREN WITH ONR IN THE PROCESS OF USING
THE METHOD OF VISUAL MODELING

Annotation. The article presents an analysis of scientific research on the
problem of the development of coherent speech in older preschool children with
ONR. The method of visual modeling is considered as an effective means of
developing coherent speech of preschoolers with ONR in a preschool educational
Institution, and the role of this method in the development of speech of a
preschooler with speech disorders is also described.

Key words: general underdevelopment of speech, methods of visual
modeling, older preschool children, coherent speech.

B coBpemeHHOM MmEpe OOJBIIOE KOJIMYECTBO ACTEH CTpagaroT OOIUM
HEJIOPA3BUTHEM pEYd, M Yy HHUX HaOJII0IaeTcsl HEJIOCTaTOYHBIA YPOBEHB
c(hOpMHUPOBAHHOCTH KOMITOHEHTOB S3bIKOBOW CHCTEMBI, a MMEHHO: CKYIHBIN
CJIOBApHBIN 3amac, HapyIIeHUe 3BYKOMPOU3HOIICHHS, ()OHEMATUUECKOTO ClIyXa,
rpaMMaTHKH, B TOM YHCJIE CTPaJaeT U CBA3HAsA peyb. Pa3BUTHE peyn U peYeBOTO
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OOILIEHHS SIBIISICTCSI OJTHUM U3 CaMbIX HEOOXOAUMBIX KpUTEPUEB 0JIaronoIyqYHOTO
pa3BuTHsa peOEHKA M €ro CoIMaIn3allii, a TakKe BBICOKUUA YPOBEHb Pa3BUTHUS
CBSI3HOM peYM — ATO IMOKas3arelb TOTOBHOCTH K mikose. [lomumMo ymeHus
MPaBUJIBHO COCTABIIAThH MPEIJIOKEHUS, PEOEHKY TakKe HEOOXOAMMO HAYUHUThCS
MMOBECTBOBAHUIO, TTPUYEM, HE MPOCTO HA3bIBATh KAKOW-IMOO MPEIMET, a TaKXKe
HE00XO0IMMO YMETb ONUCHIBATH €0 (KAaKOTo OH 1IBETa, (popMbl, pazmepa). Kpaitne
Ba)KHO, UTOOBI €r0 paccKa3 COCTOSII U3 HECKOJIBKUX MPEIJIOKEHUN, B KOTOPHIX OH
CMOKET 0XapaKTEPU30BATh CYIIECTBEHHBIE CTOPOHBI, CBOMCTBA MPEIMETA.

Psan uccnenosareneit, takux kak: H.C. XKykosa, E.M. Mactiokosa, T.b.
dunuueBa, J0Ka3ald, HU3KUI YPOBEHb Pa3BUTHUS CBSI3HOM pE€UYM OTPHUILIATEIBHO
BJIMSET Ha anbpHelee pazsutue pedéuka ¢ OHP u Ha ero oOyuenue. [4] Y aerteit
¢ OHP cTtpanaer pedeBass aKTUBHOCTh, p€Ub TaK k€ MaJONOHsATHA. BHUMaHue,
naMsTh, TO3HABaTeIbHAS AKTHUBHOCTb CHWIKEHBI, CBSI3HAs peuyb JMOO Majo
pa3BuTa, MO0 OTCYTCTBYET.

Uccnenorannem cBs3uoi peurt ¢ OHP B o61acTu noroneanu 3aHUMaIUCh:
C.B. boiikosa, I'.A.BonkoBa, P.A.Kupssanona, P.E.JIesuna, O.C.Ymakosna. [1; 5;
6]

B coBpeMeHHOI Hayke HaKOIUIGH OOJIBIIOW OINBIT Ha TEeMY H3Yy4CHUS
nporecca pa3BUTHUA CBA3HOM peud JeTeld ¢ pa3jIuYHbIMU  PEUYEBBIMHU
HapymeHusIMUA. OCOOEHHOCTH pa3BUTHS CBA3HOM peun wm3ydanuch C.JL.
Py6unmreiinom, JI.C. Beirorckum, A.M. JleymuHoi, a Takke OOJBITHHCTBOM
JIpPYTruxX CHEeUaTUCTOB. BO MHOTMX HCCIEAOBAaHMUSIX MCIOJIB30BAHHE METO/A
HAIUBITHOTO MOJICTTMPOBAHUS TIpeamnoaraeTcss Kak 3(@PEeKTUBHOE CpPeCTBO
Pa3BUTHSA CBSI3HOM peuH, TaK KaK OH BIIMSIET HE TOJILKO Ha pedb pedeHKa, HO U Ha
o0IIiee TICUXUYECKOE pa3BUTHE peOCHKa, KOTOPHIA MMEET CHCTEMHYIO PEUEBYIO
natoyioruto. O0anass BHEMIHUMHU (HOpMaMH aIbTEPHATUBHOTO M BU3yaJILHOTO
MOJICTTUPOBAHUS, JETH MOTYT MCIOJIB30BaTh ATH MOJIEIM B CBOEM CO3HAHUH,
NPEJACTAaBIATh C WX IIOMOIIBIO TO, YTO TOBOPST B3POCIbIC, IPEIABUACTH
BO3MOKHBIE TTOCJIEJCTBUS CBOUX JACHCTBUM, YTO SBJISETCS MOKA3aTeIeM Pa3BUTHS
BBICOKOT'O YPOBHS YMCTBEHHBIX CIIOCOOHOCTEH. DTO OCOOCHHO Ba)KHO IS
JOIIKOJbHUKOB, BEJb BHU3YyaJIbHbIE MaTEepHUaIbl YCBAMBAIOTCS JIydllle, YeM
CJIOBECHBIE, IOTOMY YTO MX YMCTBEHHBIE 3aJ1a4 PEIIAKOTCS IIPU OCHOBHOM POJIH
BHEIIHUX CPEJICTB.

DKCIepUMEHTAIbHBIC NCCIISIOBAHUS POBOIMINCH Ha O0a3e JleTckoro cana
ropona PocrtoBa-na-lony. Jlns wmccnenoBanmsi Obuto BeiOpano 10 merel, B
Bo3pacte 5-6 net ¢ OHP III ypoBHs. IIpu npoBeneHNN KOHCTaTUPYIOIIETO ATarna
JKCIIEPUMEHTA Mbl OMUPAIUCh HA METOJMKY MCCIIENOBaHUs CBs3HOU peun B.K.
Bopo6néBoii [2]; MeToauKy omnpeaenacHus CBI3HOM peur, pazpadoranHyro B.I1
I'myxoBbim nipu yuactuu C.H. [1laxoBckoii, meTtoauky T.b. ®uandeBoii. [3;4]

B pesynbrate nmpoBeAEHHOIO AKCIEPUMEHTA MblI MOJYYHIIM CIICIYIOLIHE
pe3yJbTaThl: IETH UCIBITHIBAIM TPYJAHOCTH BO BpeMs BBIMIOJHECHUS 3a1aHuil. B
MpolLecce MepecKasza JI€TH CMOIJIM PaCKPBITh CMBICI U COAEPKAHUE TEKCTa, HO
MNEPUOAUYECKH Y HHUX HE IIOJy4ajOoCh COIJAacoBaTh YJIECHBI MPEIIIOKECHUS.
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HaGmtonanuce HapyiieHuss B mopsjke cioB. Jleth He cMorim mnepeaaBaTh
COJIep’)KaHME TEKCTa B MPaBWIBHOM TMOCIEI0BATEILHOCTH U COOJIONATH
CBSI3HOCTh TMOBECTBOBaHUA. Hamu ObUIM OTMEUEHBI HaApYIICHHUS TpaMMaTHKH,
WHOTJIa OH HEBEPHO COTJIACOBBIBAJ YWIEHBI IPEAJIOKEHUS B POJIC, YUCIIE U MAJEHKE.
CamplM TpyIHBIM 33JJaHMEM I JETEH OKa3ajJoCh COCTABICHUE pacckasza Io
CIO’)KETHOM KapTUHKE, UM OBLJIO JJOCTATOYHO CJIOHO CBSI3BIBATH MPEJIOKEHHUSI 110
CMBICITY M 3a0CTPATh CBOE BHMMAHHME HA TE€X MOMEHTAaX, KOTOPbBIC SABISIOTCA
HanOoJsiee 3HAUUMBIMH.

[Ipu npoBeneHun QGopMHUPYIOMIETO 3Tama SKCIEPUMEHTa HaMHU ObUIU
nojo0paHbl  CXE€Mbl HArJISHOTO  MOJCIUPOBAaHUS. MBI HCHOJB30BAIU
aJaTUPOBaHHbBIE CXEMBI 111 cOCTaBlieHUs paccka3oB T.A.TkaueHko [7], TEKCTbI
¢ onopHeimu cioBamu T.B.ITatHuua, T.W.IIponyak [8].

B pesynbraTe nccienoBaHus Mbl IPUIUIN K BBIBO/Y, UTO ONMOPHBIE CXEMBbI
MIOMOTJIN JCTSAM MPHUIACPKUBATHCA IJIaHA pacckas3a, X pedyb CTAaHOBWIACH OoJjiee
WH(OOPMATUBHOM TOJBKO TOTJa, KOTJa OHHM OCHOBBIBAJIIMCH HA HATrJISIHYIO
Mojenb. MHOTME HE MOTJIM CIPAaBUTHCSAC 3aJaHHEM JI0 KOHIA 0€3 MOMOIIH
B3pPOCJIOTO, HO TTIOBECTBOBAHUE JIETEH CTaO0 00Jiee CBA3HBIM, YETKUM U SICHBIM.
Hcnonp3oBaHne TEKCTOB C ONMOPHBIMH CJIOBAMU TaKXKE IMTOMOTJIO JACTSAM JOOUTHCS
JTy4IIUX pe3yiabTaroB. B mpouecce cocTaBieHUs pacckaza JEeTH MOIIH
CaMOCTOSITEJILHO TMOA0MPATh HYXHBIE CIIOBA, OINKCHIBATh MpEeAMETHl Ooliee
KpPacO4HO H SIPKO.

Takum oOpazoM, aHaNIM3 MCUXOJIOrO-TEJarOrHYeCKON JIUTepaTyphl aeT
HaM BO3MOKHOCTb CJI€JIaTh BBIBOJ O BAXKHOCTH Pa3BUTHUA CBSI3HOW peEUH Y
CTapIIMXAOIIKOILHUKOB C OOIIMM HeJI0pa3BUTHEM peun. TeopeTHuecKuii anamus
UAMITMPUYECKOE U3YUYEHUE PAa3BUTHS CBSI3HOW PEUM Yy CTApUIMX JOLIKOJbHUKOB
MNOATBEPKIAET MPEIINOI0KEHHUE O TOM, YTO Pa3BUTUE CBSI3HOM pEUM SIBISETCS
OJIarompuATHBIM B MPOIECCE  MCIOJb30BAaHHUS  METOAA  HAIJISIAHOTO
MOJEIUPOBAHMUSL.

IIpu mpoBeneHUN SKCIEPUMEHTA, MBI BBISICHWIH, 4TO AeTH ¢ OHP umeror
JEKCUYECKHUE OIMOKH, a UMEHHO: MOBTOPHI OJIHUX U TEX K€ CJIOB, HEYMECTHOE
ynoTpeOJieHne CJIoB, HE3HaHWE uX 3HaueHus. CHHTaKCHYECKHE OIITHOKH:
HapyLIEHHUE COIJIAaCOBAHUS U YIIPABIICHUS B NPEIJIOKECHUH, HAPYILLICHUE MOPSAIKA
CJIOB, HEBEPHOE MCIIOJIb30BAHUE MECTOMMEHMHM, TAaKXKE JETH HCIBITHIBAIN
CI0KHOCTM B pasrpaHUYCHUN IpeijioxeHuil. Hekoropele netw CKyIHO
MCIIOJIB30BAIA JTNOO HE HMCTOIB30BAIA BOBCE XY/I0KECTBEHHO-CTHIIMCTUUCCKHE
3JIEMEHTBI, HEKOTOPBIE JETU HUCHBITHIBAIN TPYAHOCTH C COTVIACOBAHUEM YJICHOB
npemoxkennit. Jletn mporyckamu HEKOTopble (pparMeHThI pacckasa, ACHCTBUS
U IPEAMETHI, UM TPeOOBAINCH HABOASIIUE BOIIPOCHL.

Tax, B mporecce popmupyroiero 3rama 3KCIEPUMEHTHI, OBLUTO BEISBICHO,
YTO HCHOJIb30BAHUE METOJOB HAIJISIAHOTO MOJIECIIMPOBAHUE ITOJ0KHUTEIBHO
CKa3bIBAETCA HA PA3BUTHUM CBSA3HOM peun aetel. [Ipu ucnonb3oBaHUM OMOPHI HA
MOJIEJIb CBSI3HOCTh IOBECTBOBAaHMS Hapyllalach pPEXe, NE€TH IMOHUMAalH, Kak
NPOAOJDKUTh PACCKa3, a TaKXKe, C YEero HaydaTb HOBOE IPEIJIOKEHHUE.
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Bricka3zbiBaHusi Jereid ctanu Oojiee CTPYKTYpUPOBaHbI W Pa3BEPHYTHI, a
KOJIMYECTBO PACIPOCTPAHEHHBIX MPETI0KEHUN YBETUUUIOCH.

Ha ocHoBe wuccrnemoBaHusi MOXHO CJelaTh BBIBOJ, YTO BKIIIOUEHUS
METOJIOB HATJISITHOTO MOJICIIUPOBAHUSI OKA3bIBAET IMOJIOKUTEIHLHOE BIUSHHUE Ha
pa3Butrue cBA3HOM peun y gered ¢ OHP, uyto mnomoraer kadyecTBEHHO
c(hopMUPOBaATh UX PEUECBBIC HABBIKH.

Hcnoab30BaHHbIC HCTOYHUKMU:
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Hepopa3zButueM peuu: yueb. mocobue / B.K. BopobseBa. —— M.: ACT:
Actpens: Tpanszutkuura, 2006. — 158 c.
3. I'myxos B.Il. MeToanka ¢hopMUpOBaHUSI HABBIKOB CBSI3HBIX BBICKA3bIBAHUN Y
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n3narenscTBO B. Cekaues, 2019. — 232 c.
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H.A.Hukammna // OcCHOBB TEOpUHM UM TMPaKTUKH Jioromneauu. —M.:
IIpocemnienue, 1968, — 173 c.
7. Tkauenko T.A. @opMuUpoBaHUE U pa3BUTHE CBSA3HOM peuu: Jloromeguyeckas
tetpaab / Xya. I.H. PxeBuesa
8. Ilstuuna T.B., [Iponuak T.M. Pa3BuTue CBA3HON peuu y AETEH JOUIKOJIBLHOTO
Bo3pacTa: [locoOue nisi memaroroB y4peKICHHM JONIKOJIBHOTO O0pa3oBaHUS.
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YK 332.142.4
Jopoxoe A.P.
CHLYOeHm Mazucmpamypbol
Buvicuas wikona npouzeo0cmeenn020 menexicomenma
Canxkm-Ilemepoypzckuit noaumexHuuecKuil
yrugepcumem Ilempa Benukozo
Poccua

INPOBJIEMHOE ITOJIE BOCITIOJIHEHHUSA 3AITACOB YBC B
HACTOSAIIEE BPEMSA U POCT A0JIX TPYIHOU3BJIIEKAEMbIX
3AITACOB B CTPYKTYPE MUHEPAJIbHO-CBIPLEBOM BA3bI

AuHomayusa: 6 pamkax Hacmosujelu cmamvi pPacCMOMpeHvl Npoodiembl
B0CNOJNIHEHUS 3ANACO8 8 HAcmoswee 8peMs, Ko20a OONbUUHCMBO 2A308bIX U
He@MAHbIX MeCmOopOoAHCOeHULl MPAOUYUOHHBIX PALIOHO8 8bIPAOOMAHbL OoJlee Yem
Ha 50% u naxoosmcs na Il unu oasice na IV cmaouu npomviuiienHo20 0C80EHUA.
Ommeuaemecsa pocm 00au «MPYOHOU3BILEKAEMbIXY» 3ANACO8 8 CMPYKmype
MUHEPATbHO-CbIPbEBOUE OA3bl U 0aemcs NPOSHO3 HA 21ABEHCMEYIOWYI0 DOJlb 8
0obviue YBC 6 6yoywem umenno mpyoHouseiexaemwvix 3zanacogé (TPU3). B
cmamve npusoosmcs OaHHvle 0 meKyujeu Kpamuocmu 3anacos ¢ Poccuiickoii
Deodepayuu 6 cpasHeHuu ¢ OpyeUMU MUPOBLIMU DeLUOHaMU Heghme2a3080ll
ompacau. Ilpocnosupyemcs pocm nompebieHus npupooOHo20 2a3a 8 Nepcnekmuee
00 2050 200a, 6 omauuue om Hepmu u yensi. B kauecmee npumepa cioxcHocmell
paspabomxu MpPYOHOU3BIIEKAEMbIX 3anacos oana 2e0102ulecKast
Xapakxmepucmuka U ONUCAHBL CONCHOCMU U3YUeHUs. U OANbHeUue20 0C80eHUs
auumosckux omuodceHuti 6 3anaodnou Cubupu. [lana xapaxkmepucmuxa
HempaouyuoHHwvlx pecypcoe YBC 6 obwem cmvicie u me3sucHo npeocmasieHo
npobremMHoe none usydeHusi U O0CB0eHUsi HempaouyuoHHuvlx pecypcog YBC &
Hacmosujee 8pemsi.

Knwouesvie  cnosa:  evlpabomanHoCmv — MPAOUYUOHHLIX — 3ANACO8,
mpyoHou38iexaemvle 3anacsl, Hempaouyuonwusie pecypcol YBC, nuzxas 2eonozo-
9KOHOMUYecKas 3pgexmuenocms, 2eonocuyeckoe usyieHue u NpoMbIUUIEHHOEe
0C80€HUe, OCNONHEHUE 3aNdcCOo8, KPAMHOCHb 3aNac08, AUUMOBCKUE OMI0NHCEHUS,
npobiemMHoe noie, N0020MoBKA MUHEPATIbHO-CbIPbEBOLL OA3bL.

Dorokhov A.R.
Undergraduate

THE PROBLEMATIC FIELD OF REPLENISHMENT OF
HYDROCARBON RESERVES AT THE PRESENT TIME AND THE
GROWTH OF THE SHARE OF HARD-TO-RECOVER RESERVES IN
THE STRUCTURE OF THE MINERAL RESOURCE BASE
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Abstract: the article deals with the problems of replenishment of reserves
at the present time, when most of the gas and oil fields of traditional areas have
been developed by more than 50% and are at the 111 or even IV stage of industrial
development. There is an increase in the share of "hard-to-recover" reserves in
the structure of the mineral resource base and a forecast is given for the dominant
role in the production of hydrocarbons in the future of hard-to-recover reserves.
The article provides data on the current multiplicity of reserves in the Russian
Federation in comparison with other world regions of the oil and gas industry.
Natural gas consumption is projected to increase in the future until 2050, unlike
oil and coal. As an example of the difficulties of developing hard-to-recover
reserves, a geological characteristic is given and the difficulties of studying and
further developing the Achimov deposits in Western Siberia are described. The
characteristic of unconventional hydrocarbon resources in the general sense is
given and the problem field of the discovery and development of unconventional
hydrocarbon resources at the present time is presented.

Keywords: depletion of traditional reserves, hard-to-recover reserves,
unconventional hydrocarbon resources, low geological and economic efficiency,
geological study and industrial development, replenishment of reserves,
multiplicity of reserves, Achimov deposits, problem field, preparation of mineral
resource base.

HedrerazoBas wuHmycTpusi, Kak MPOMBIIUICHHBIK W HSKOHOMHYECKUU
CErMEHT, OYE€Hb BBITOJICH JIJIsl Pa3BUTHUS CTPAHBI B 11€JIOM. B panoHax ¢ pa3BuTou
UHPPACTPYKTYPOU OBICTPO CHUKAETCS 00E€CTIEUEHHOCTh JOOBIUYM pa3BeJaHHBIMU
3amacamMu HeQTH. 3HAUUTETHHO YXYIIIAeTCs CTPYKTypa IUIaCTOB — PAacTeT A0S
«TPYAHOU3BIIEKAEMBIX» 3alacoB, YMEHBIIAIOTCS pa3Mepbl OTKPBIBAEMBIX
MECTOPOKJIECHUH HE TOJBKO B OCBOCHHBIX pETrMOHAaX, HO M Ha HOBBIX
NEepCIeKTUBHBIX momansx. [lognepxuBath pecypcHylo 0a3y pa3BUTHUS
HE(DTSHBIX KOMIIAHMH B CPEIHECPOYHOW M JIOJTOCPOYHOH TIEPCIICKTUBE
MO3BOJISIIOT TIPOEKTHI TIOUCKOB, PA3BEIKH, TIOPA3BEKA U OCBOCHUS HEDTAHBIX U
ra30BbIX MECTOPOXKICHUHU HA IMEPCIEKTUBHBIX TEPPUTOPUsIX. VIHBECTUIIMOHHbIE
MIPOEKTHI XapaKTEPU3YIOTCS BHICOKUM PUCKOM M MacIITaOHOCTHIO.

B XXI Beke OONBIIMHCTBO Ta30BBIX W HEPTSIHBIX MECTOPOKICHHIMA
TPaAUITMOHHBIX PAaiOHOB TOOBIYM AJOCTUTIIN OoJiee yeM S50-Th %-01 BEIpaOOTKH H
Haxoxasarcs Ha III, a Hekoropeie 1 Ha IV cTaguu mpoMBIIIIIEHHOTO OCBOEHHUs. B
ATOU CBSI3M T€0JIOTOpa3BeAOYHbIC PAOOTHI HOBBIE KPYITHBIE OTKPBITHS CBS3aHBI C
M3y4YEHUEM CEBEPHBIX TEPPUTOPUM M aKBATOPUM, XAPAKTEPUYIOLIMXCS HU3KOU
CTENEHbI0 PAa3BUTOCTU NPOMBIIIJIEHHOW M COLMAIbHOM HHPPACTPYKTYPHL.
AXTHBHU3aIUAS TE€0JIOTOPA3BEIOYHBIX PA0OOT B ’TOM HAINpaBIEHUU MTPUHOCUT CBOU
IJIOABI — B MpeIeNIax moinyoctpona Aman 3a nocinennue 10 aet mosBUInuCh HOBbIE
MIPOMBICIIOBbIE, MPOU3BOJICTBEHHBIE W TPAHCIIOPTHO-JIOTUCTUYECKUE OOBEKTHI,
oOpa3yrome KpymHEWIINK Ta30J00bIBAIOMMN U Ta3omnepepadaThIBAIOIINIA
KJIACTEP OCHOBHOW WEJBIO JIESITEIBHOCTH, KOTOPOrO SBIAETCA MOAINCPKAHUE
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00bEMOB JOCTUTHYTOM J0OBIYM MPUPOJAHOTO Ta3a MU €ro MOCHEAYIOIIUM
AKCIIOPTOM, KaK B €BPONEMCKOM, TaK U B a@3UAaTCKOM HaIlpaBICHUU.

[Ipouiecc  OMOMCKOBAHMS MECTOPOXKACHUN TpeOyeT 3HAUMTENbHBIX
MHBECTULIMOHHBIX  BJIOXKEHMH, YTO B  CBOIO  oOyepelb  OO0S3bIBAET
HEJPOIOJIb30BaTeNIeld JIeTaJbHO OOOCHOBBIBATH 1I€JIECO00OPAa3HOCTh BIIOKEHUS
(PMHAHCOBBIX CPEJICTB B TAKHE MPOEKThI. AKTYyaJIbHOCTh pa00Thl 000CHOBBIBAETCS
TEM, YTO JJI OTIPEEIICHHS] CTPATErUU Pa3BUTHS KOMITAHUN -HEIPOII0Ib30BaTENe |
Ha CPEAHECPOUYHYIO M JIOJATOCPOYHYIO MEPCHEKTUBBI CIEAYET KOMILIEKCHO
YUUTBIBATh PpAJ [OKa3aTelield, OTHOCSIIUXCA K ONpPENENECHUI0 CTENEeHU
reoJIOTMYECKON, SIKOHOMUYECKOM, OI0/KETHOW U COLManbHON 3(P(HEKTUBHOCTH,
YTO TO3BOJIUT BCECTOPOHHE ONMHCATHh MEPCHNEKTUBHBIE MPOEKTHl U pa3paboTaTh
HAa0Op HAMTYYIIMX YIPABJICHUYECKUX PEIICHHM.

Huskas re0JIOr0->KOHOMHUYECKast 3 PEeKTUBHOCTh MPOEKTOB
MPUOOPETEHHS U TPOMBIIINIEHHOT'O OCBOEHUS TPYTHOJAOCTYITHBIX YYaCTKOB HEAP
HE TIO3BOJISIET MPEAIPUITHSIM Pa3BUBATh CBOIO PECYPCHYIO 0a3y TakKMMH K€
TEMIIaMM, KaK paHbllle, YTO BJEYET HEBBLINOJHEHUE IUJIaHA TOCYIapcTBa H
kpynasix BUHK no 100% BocnosHeHHIO 3amacoB (KOMIIEHCAIMIO JOOBIYH
OTKPBITUEM HOBBIX MECTOPOKICHUM U 3aJIeKen ).

K Tomy ke, uMes maHHBIE MO JOKA3aHHBIM 3aracaM MPUPOJHOTO rasza u
MHUPOBOHU 100bIYE, MOKHO ClI€TIaTh BHIBOJBI O KPATHOCTH 3aIacOB 10 PErHOHAM,
T.€. 0 BP€MEHHOU 00eCIeYeHHOCTH JOOBIYM UMEIOIUMHUCS 3anacamu (Tabnuna 1,
pUCYHOK 1).

Tabnuna 1 — KpatHocTh 3a11acoB MpUPOAHOTO ras3a no peruoHaMm.

ODCP Amepuka 15 317 1178 13
ODCP Epona 2513 192 13
OOCP Aszus-Tuxuii okeaH 2 836 173 16
Kuraii 3 269 193 17
WNuanus 1071 32 33
OcranbHas Azus 6 544 276 24
JlatuHckas AMepuka 7146 155 46
bimxnuii Boctok 81 321 721 113
Adpuxka 18 098 282 64
Poccus 47 759 719 66
OcranbHas EBpazus 19 899 214 93

OcranpHas EBpona 92 10 9
Mup 205 865 4146 50
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PucyHnok 1 - KpatHocTh 3a11acoB NpUpoOAHOTO ra3a Mo peruoHam.

Takum 00pa3oM, MOXXHO CJeJiaTh BBIBOJI, YTO OCHOBHOW TMOTCHIUAT
nanbHeero 0e30e1HOro pa3BUTHS T'a30BOM MPOMBIIIJIEHHOCTH HAXOAUTCS B
ctpanax bimmknaero Boctoka (113 ner) u ieHTpanbHON A3uu — CTpaHaX OBIBIIIETO
CCCP (93 rona).

Ob6ecneuennocts 3anacamu Poccun u Adpuku nmpuMepHO OJUHAKOBA —
OKOJIO 65 JerT.

B 1niesom 1o MUpOBO# CTaTUCTUKE JOKAa3aHHBIX 3aM1acoB XBaTUT Ha 50 JieT.

TpeBory Owtor crpansl EBpombi, CeBepHOli AMepukH, A3HATCKO-
TuxooKkeaHCKOTo perruoHa, Iie COOCTBEHHBIX 3aITaCOB XBATUT JIMIIB Ha 15-20 neT.
[ToaTOMY 3TH CTpaHBI SABJISIIOTCSI OCHOBHBIMU UMIIOPTEPAMHU Ta3a.

K Tomy ’xe HY)XHO y4MTHIBaThb, YTO POCT MUPOBOW JOOBIYM Ta3a W €ro
notpebyieHre OyJeT TOJIBKO pacTd, MOATOMY JAHHYIO CTATUCTUKY MO KPATHOCTHU
3alacoB HYKHO BOCHIPUHUMATh KaK JUHAMUYHYI0. U K cOoXalleHUI0, TUHAMUKa
M0 KPaTHOCTH 3a1acoB Oy/IeT OTPUIIATEILHOM.

ITo mHenuto aHanuTukoB Popyma cTpaH — 3kcrnoprepoB raza (OCII)
NpupoAHbIi Ta3 B mporHoze a0 2050 roma ocTaHeTCs €AMHCTBEHHBIM
HCKOMAEMbIM BHUJOM TOIUIMBA, HMMEIOIIMM BO3POCIIYIO JOJIO B MHUPOBOM
sHEpreTudeckoM OanmaHce norpedienus mo cpaBaeruto ¢ 2020 rogom. B mepByro
ouepelb BBUJIY CBOCH OTHOCHUTCIBHOM  «IKOJOTHYHOCTH» Ha  (oHe
HayMHaloIIecs «IeKapOOHM3AITU MHPOBOTO MIPOU3BOJICTBA c
WCIIOJIb30BaHUEM MEPBUYHON SHEPrUu. [2]

JIngepamu no npousBoAcTBY raza octanyrcsa CILIA, Poccus u Upan, a B
cniucke peruoHoB — CeBepHast Amepuka, EBpazus, Adppuka, bixauit Boctok.

JIugepamu 1o chopocy (HMOTpeOJEHUIO) CTaHYT CTpaHbl A3HATCKO-
Tuxookeanckoro peruona, CesepHoil Amepuku u bmmxHero BocTtoka (poct
crpoca Ha IpUpOHBI ra3 10 39%, 24%, 13% cooTBeTCTBEHHO).[2]
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lNocynapcTBeHHblli 0OanaHC 3amacoB TPUPOJHOrO raza B Pocculickoit
Qenepaunu XapaKTEpU3yEeTCAd BBICOKOW JOJIEM HM3YYEHHOCTH B OCHOBHBIX
ra30HOCHBIX pailoHaX ¥ HAJIMYUEM JIMIIIb CPABHUTEIIBHO HEOOJIBIIIOTO KOJTUYECTBA
KPYIHEHUIINX U YHUKAJIBHBIX MECTOPOXICHHU NIpupoaHoro rasa. Oxosno 78%
pa3BeJaHHBIX 3alacoB MPHUPOJHOTO Ta3a HAXOAMUTCS B OCaJ0YHOM 4YEXJIe
3anagHo-Cubupckoi 1miathopmel U okosio 73,7% u3 HUX B 23 yHUKAJIBHBIX
MecTopoxkaenusax (6omee 500 muH. M rasa Kakaoe B COOTBETCTBHU C
kinaccudukanuei 3anacoB Y BC PO). [3]

[ToTeHnnuan najbHEMIIETO pa3BUTHUS U BOCIOJHEHHUS CBHIPhEBOU 0asbl
IIPUPOJTHOTO T'a3a OCHOBBIBAETCS Ha OIEHKE PECYpCOB U 3amacoB 3amajgHod u
Bocrounoit Cubupu, HdansHero Bocroka, Ilpukacnus u menbpoBod 30HBI, B
nepByl0 odepenib, ApkTuueckod 30HbI P®. [lepcrekTUBHBIE W MPOTHO3HBIC
pecypcel IPUPOAHOro rasa (okono 165 Tpma. M%) — mo (akTy OLEHOYHOrO U
MTOMCKOBOTO OypeHHSI B COBETCKOE M HACTOSIIEE BPEMs, ITPOBEACHUS TOJIEBBIX
celicMOpa3BeOUHbIX PabOT ¢ mocheayromieid 00paboTKoM M WHTEpIpETaIueH,
0acceifHOBOT'0 MOJICTTUPOBAHUS U OIIEHKE He(PTEra30HOCHOCTH MEPCTIEKTUBHBIX U
MIPOTHO3HBIX CTPYKTYp — COCPEIOTAuMBAIOTCS B MaJIOM3YYEHHBIX paiioHaX
3anagHot u Boctounoit Cubupu, B TIyOOKOTOTPYKEHHBIX OTJIOXKEHHUIX
[Tpukacnuiickoil BnaauHbl. BBUY MOTPEOHOCTH B 3HAYUTEIBHBIX WHBECTHIIHIX
B OCBOCHHME TAKHWX PAMOHOB, T'€0JIOrOpa3BelKa HJAET 3aMEJIEHHBIM TEMIIOM CO
CKYPITYJI€3HON OIEHKON 3KOHOMHYECKOU A((HEKTUBHOCTH peain3aIiui KaK10To
TAaKOr0 MPOEKTa U3YUYEHUS U MOCIEAYIOUIUM OCBOCHHUEM.

Kak mnpumep mno 3amagHoit CuOupum — adYuMOBCKHE OTJIOKEHUS,
sasieraomue Ha TiyomHax oT 2500 mo 4000 M B pasnuyHBIX palioHax H
OPOCTUpAIONIMECS OT TMOJyocTpoBa ['biIaH Ha CEBEpO-BOCTOKE 10 IOra
Tromenckor o6mactu u Omcka. [4] VX ycnmoBus ocaJkoHAKOIICHUS (KOHYCHI
BbIHOCA TYpOMJIMTHBIX IOTOKOB B TJIYOOKOBOJHON OOCTaHOBKE) OMpEICIUIN
CJIOHO€ T'EOJIOTUYECKOE CTPOEHHE, B OCHOBHOM, KIMHO(GOPMEHHOIO THIIA C
HaJIMYUEM aHOMAJbHOTO BBICOKOTO IUIACTOBOTO JIaBJICHUSI W HU3ZKUMH
(GUIBTPAIUOHHO-€MKOCTHBIMA ~ CBOMCTBAMHM C  YEPEIOBAaHWEM  IUIOTHBIX
MEJIKO3EPHUCTHIX TMecYyaHUKOB M rauH-apruuutoB (TPU3). CooTBeTcTBEHHO,
pa3paboTka TakuX 3ajekell TpeOyeT 3HAYMTENbHO OONBIINX WHBECTHUIUN H
UCIIOJIb30BaHUST 0Oo0Jee CIOXKHBIX TEXHOJOTHH OypeHHs W 3aKaHYHWBaAHUS
CKBOXWH, T1I0 CpPaBHGHHIO C pa3pabaTblBaéMbIMH CEHOMAaHCKUMHU U
BaJaH)XMHCKUMH 3anexamMu B 3amanHoit Cubupu. Ho wmmenHo pazpaboTka
a4YMMOBCKOW Tommu B 3amagHoid CuOWpH SBISETCS OCHOBOM IMOJIEp KaHUS
1006 HEeTH B pEeTHOHE B OyayIeM, K TOMY JK€ 3a4acTyl0 MOXKHO Oyner
MCITIOJIB30BaTh YK€ HMEIONTUecs HHPpacTpyKTypHBbIE 00BEKTHI, TOCTPOSCHHBIE IS
pa3pabOTKKM  BBHINICNEKAIINX TAa30KOH/ICHCATHBIX W HEPTSIHBIX OOBEKTOB
MOKYPCKOM CBUTHI U BAIAHKUHCKUX OTJIOKEHUM.

Takum 00pa3oM, HECOMHEHHO, JOJisI TPYIHOW3BIEKAEMBIX 3alacoB B
CTPYKTYypE€ OCTaTOUHBIX H3BJICKAEMbIX 3aMacoB OyIeT TOJIbKO pacTu,
napauiesibHo OyAyT pa3pabaThiBaTbCsl M BHEAPATHCS TEXHOJIOTUU 10
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M3BJICUCHUIO TAKUX 3aM1aCOB, TaKKe OyAyT pa3padaThiBaThCSl ONTUMU3AIIMOHHbBIC
MHPPACTPYKTYpPHBIE PEHICHUS MO OCBOCHHUIO TAKUX MECTOPOXACHUN HePTH U
raza. Tem Oosiee, 4TO B HaACTOsIIEE BpPEMS BHEAPSITh TEXHOJOTHUU H
MH(PPACTPYKTYPHBIE PEIICHUS O JOU3BJICUCHUIO OCTATOUHBIX «3allleMJICHHBIX)
3amacoB Y€ BhIPaOOTaHHBIX TPAJAUIIMOHHBIX OOBEKTOB pa3pabOTKU CTAaHOBUTCS
M0 CTOUMOCTH COIOCTABUMO C OCBOEHUEM TPYITHOM3BIIEKAEMBIX 3aI1aCOB.

I'oBopsi Gosiee B 0O0IIEM CMBICIE, UMEHHO HETPAJAUIIMOHHBIE PECYpPCHI
HeTH U raza CTaHyT OCHOBOUM N0OObIYM B OyayieMm U obecredyaT yCTOWYMBOE
nanbHeilee pa3BUTHE MUPOBOTO HEPTEra30BOro KOMILIEKCA.

CornacHo OOHICTPUHATON MUPOBOM KiacCU(MUKAIIUU, HETPATUIIMOHHBIC
Bunbl YBC nenstcs Ha TpyAHOU3BIEKAaeMble, HO TO OOJbIIEH YacTU C
TPaAUIIMOHHBIMU YCIIOBUSIMU OCAJIKOHAKOTUICHUSI — TSDKEJIbIE M BBICOKOBSI3KHE
HepTH, Hed)Th U Tra3 B HUZKOIMOPOBBIX KOJJIEKTOPAX C MHUHHUMAIbHBIMU
3HAYCHUSIMU TPOHUIIAEMOCTH (IIOuAa, OCTaTOYHbIE HE(PTH W PACTBOPEHHBIC
rasbl, a Tak)K€ Ha CKOIUJICHUS HETPAIUIIMOHHBIX YTJIEBOJIOPOJIOB — MPUPOTHBIC
OUTYMBI, CIaHIIEBbIE HE(PTH W Ta3bl, METaH YTrOJIbHBIX IJIACTOB W Ta30BbIE
TUapaThl. [3]

B nenom B mupe u ocodenHo B Poccuiickoit depepanuu ¢ yueToMm yxe
BbIPAOOTAHHBIX KPYITHEUIINX MECTOPOXKACHUN C TPaJIUIIMOHHBIMU 3amacamu (B
3amannoit Cubupu, Hampumep, 3amacoB CEHOMAHCKUX M BaJIAHKUHCKHX
OTJIOKE€HMI), HEOOXOAMMOCTH T€O0JOTMYECKOr0 H3yUeHHUs HEeTPaTUIIMOHHBIX
pecypcoB YBC oueBuiHa.

Taxxe oveBHMAHAa HEOOXOAMMOCTH pa3pabOTKU HOPMATHUBHO-IPABOBOM
06a3bl M TEXHOJIOTMYECKUX KOMIUIEKCOB IIOMCKA, pa3BEeIKH U J00BUU
HETpaIuIMOHHBIX pecypcoB YBC ¢ opranusaiueii onbITHON pa3paboTKy.

B Hacrosimiee Bpemsi MpoOJeMHOE TMOJieé U3YYEHUS U OCBOCHHS
HETpaAULMOHHBIX pecypcoB Y BC xapakrepusyercs ClIeAyIOIMMU TE3UCAMU:

HenoctaTouHOCTh M3YYEHHOCTHM YYAaCTKOB HEApP € HETPAJULUHMOHHHBIMU
ncrounnkamu YBC;

OTcyTCTBHE KOMILJIEKCA HAy4YHO-HCCIIEIOBATEIILCKUX MEPONPUSTUN IO
pa3pabOTKe  TEXHOJIOTHMH  TEOJOTHYECKOTO  HM3Y4YeHUS U OCBOCHHS
HETPAJULMOHHBIX PECYPCOB;

HenocraTtounslii ypoBeHb TOTOBHOCTH HOPMATHBHO-IIPABOBOI'O MOJIA O
pPEryJupOBaHUI0O W  CTUMYJMPOBAHUIO  JEATEIIBHOCTH 1O  pa3padoTke
HETPAJUILIMOHHBIX PECYPCOB;

Huzkuil ypoBeHb NMpopabOTKU CUCTEMbI JULIEH3UPOBAHUS YYaCTKOB HEAP
JUTS1 TEOJIOTMYECKOT0 U3YUEeHUs, IOUCKA, PA3BEKHU U JOOBIYU YIIIEBOJIOPOIOB U3
HETPaJUIMOHHBIX 3aI1aCOB;

Hecosepiiennas cucrema HamorooOI0KeHHS;

OTcyTcTBHE CTHUMYJIOB K  BOBJICYECHHIO B  OCBOCHHE  3aJIeKeEH
HEJIPONOJIb30BaTeIeH, B TOM YHCIIE IKOHOMUYECKUX CTUMYJIOB;
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Huzkuil ypoBeHb MOATOTOBKU CIIELMAIMCTOB B 00JIaCTH OLEHKU 3alacoB
HETPAJIULUOHHBIX MCTOYHMKOB YBC u TexHonorumii mo pa3paboTKe TaKHX
3aJIeXKEN.

Taxum obpazom, a1t o0ecnieueHus: crabunbHoi 100sun YBC B Oynymiiem
nepuojae HeoOXxoauma pa3padOTKa KOMIUIEKCHOTO IUIaHa MEPOIPUSTHM 110
MOATOTOBKE MUHEPAIIbHO-CHIPhEBOM 0a3bl HETPAIUIIUOHHBIX pecypcoB YBC k
pa3paboTke.

N 4ToObI, HE OcTaThCs Y «pa3duToro Kopeita» k cepeauHe XXI Beka,
Poccun HeoOxoauMo 00paTUTh CHUTYalMIO B CTOPOHY YBEJIMYEHUS TEMIIOB
IPOMBIIIJIEHHOTO OCBOEHMSI, B IEPBYIO 04epeib, ApkTuueckoit 30061 PD 3a cuer
U3MEHEHMsI HaJoroBoil 0a3bl (NpEJOCTaBICHUS JbIOT), MOMYCKa 4YacCTHBIX
KOMIIaHWKA K HEJPOTOIb30BaHUIO Ha Imeib(e, pa3BUTUS HHPPACTPYKTYPHI
COBMECTHO C NPEANPUATUIMH, 3aKIIOYEHHUIO JOJITOCPOYHBIX KOHTPAKTOB C
HEAPONOJIb30BaTEeNIIMA,  pabOTOW ¢  MHOCTPaHHBIMM  He(dTera3oBbIMU
KOMIIAHUSIMU 110 MPUBJICYCHHUIO KAalKUTala U Pa3BUTHs MPABOBOro oOecreueHus
CTPaTEru4eCcKOro TUIAHUPOBAHUS HEPOIIOIH30BaHUS B APKTHKE.

A Tepuon CaHKIMOHHOTO BIHUSHUS TMO3BOJUT Poccun MOWTH TO IMyTH
Hopeeruu u Hpana u crtaTh CTpaHO#l, MOJHOCTHIO oOOecreuyuBaoIei ceds
TEXHOJOTUSMU U O0OOpYyIOBaHHEM B HAaWMBAaXHEHIIEW OTpaciu SKOHOMHKH.
Xouercs B 3TO BEPUTb.
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BEB-PA3BPABOTKA B C®EPE TOPI'OBJIN: THHOBALIMOHHBIE
noaxoabl K CO3JAHUIO DOPEKTUBHBIX BEB-IIPUJIO’KEHUN

AuHomayus:  pazeumue — UHMEPHEM-MEXHOA0UN U IJNeKMPOHHOU
KOMMEPYUY NPUBEO K 3HAYUMETbHOMY POCHY BANCHOCIU 8eO-NPUNOICEHUL 8
cihepe mopeosnu. B Oanuoll cmamve paccmMampuaromcs UHHOBAYUOHHbIE
nooxoo0bl K pazpabomke  8eO-NPUNLOJCEHUU, KOMOpvle CHOCOOCMBYIom
agppexmusnomy  ymkyuonupoeanuro - Ousweca 8  cepe  MOP2OSIU.
Obcyaicoaromes KtoYesble acnexmol 6eb-pazpabomxu, BKAHOUAS
NONb308AMENbCKULL  ONbIM, MOOUTLHOCIb, 0E30NACHOCMb U UHMEeSPaAyUuio ¢
opyeumu cucmemamu. Kpome moeo, paccmampugaromes menoenyuu u 6yoyujue
nepcnexmugbl 6e6-paspabomku 8 cghepe mop2osiu.

Kniouesvie  cnosa: eeb-pazpabomka, mopeosns,  8e6-NPUiodNceHus,
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WEB DEVELOPMENT IN THE RETAIL INDUSTRY: INNOVATIVE
APPROACHES TO BUILDING EFFECTIVE WEB APPLICATIONS

Abstract: the advancement of internet technologies and e-commerce has
led to a significant increase in the importance of web applications in the retail
industry. This article explores innovative approaches to web development that
contribute to the efficient functioning of businesses in the retail sector. The key
aspects of web development are being discussed, including user experience,
mobility, security, and integration with other systems. Additionally, they examine
trends and future prospects of web development in the retail industry.

Keywords: web development, retail, web applications, innovations, user
experience, mobility, security, integration, trends, future prospects.

B nmnocnegnue ronapl (YHKUIMOHMPOBAHHME JJIEKTPOHHOW KOMMEPIUU
MIPETEPIIEIIO CEPHE3HBIE U3MEHECHUSI C TOYKHU 3PEHUS YIIPABICHUS ONEPALUSIMH,
MPEIOCTABJICHU YCIYTr W YIPABICHUS B3aWMMOOTHOLICHUSIMU C KIHEHTaMH,
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HaxoJsICh TIOJ BIWSHUEM pPa3BUTHS HMHTCPHET-TEXHOJOTUUW W DIEKTPOHHOU
KomMmepuud [1].

OHJIaiH-TOProOBIISI CTajda HEOTHEMIIEMOM YAaCThI0 MOBCEIHEBHOW J>KH3HU
noTpeduTeNed, 1 KOMIIAaHUM B c(hepe TOPrOBIU CTPEMSATCS MPEMAJIOKUTH YA0OHBIE
M UWHHOBAIIMOHHBIC pEIIeHUs [JIs B3aUMOJACHCTBUS ¢ KiueHTamMu. Beb-
MPUJIOKEHUSI CTAIM Ba)XHBIM WHCTPYMEHTOM ISl YCHEIIHOW paboThl B 3TOMU
cthepe, obecrnieunBas >GPEKTUBHYIO MPOAAKY TOBAPOB U YCIYT, YIYUIIEHHOE
B3aUMOJICHCTBHE C KIIMEHTaMH M ONITUMHU3AIUIO0 OU3HEC-TIPOIECCOB.

OnuH U3 KITFOYEBBIX aCTIEKTOB YCTEITHOTO BEO-TIPUIIOKEHUS JJISI TOPTOBIIN
- 3TO  CO3/aHUE  TNPUBJICKATEIBHOTO W  MHTYUTHUBHO  TOHSTHOTO
moJib30BaTeNbckoro wuHTepdeiica. I[lomp3oBaTenu XOTAT OBICTPO HAXOAUTH
HEe0OXoauMYy0 MH(POpPMAIUIO, JIETKO OCYIIECTBIISITh MOKYIKH M HACIaXKIAThCS
MO3UTUBHBIM  B3aUMOJICHCTBHEM C BeO-TpwioxkeHueMm. VHHOBalMOHHBIE
OJX0/bl K BeO-pa3paboTke, TaKhe KaK MCIOJIb30BaHUE COBPEMEHHBIX JTU3aiH-
NaTTEPHOB, aHUMAIMH M TEPEXOJ0B, AMANTHUBHBIN JW3alH JUISI MOOWIBHBIX
YCTPOUCTB W ynoOHas HaBUTAIlMs, MOMOTAIOT CO3/aTh BBICOKOKAYECTBEHHBIM
M0JIb30BATEIIbCKUN OTBIT, KOTOPBIM YOBIETBOPSET MOTPEOHOCTH U OXKHUIAAHUS
MIOJIb30BATETICH.

C pa3BuTHeM MOOWJIbHBIX YCTPOWCTB M MOBCEMECTHBIM HCIOJIb30BAHHEM
CMapTQOHOB, BaXXHBIM TpeOOBaHMEM ISl BEO-TIPHIIOKEHUN B cepe TOProBiIn
ABJIAETCS UX alaNTalusg K MOOMIBHBIM IaTdhopmam. IHHOBaIIMOHHBIE TTOIXO b
BKJIIOUAIOT CO3/IaHME OT3BIBYMBOTO JU3aiiHAa, KOTOPHIH aBTOMATHYECKU
aJanTHpyeTCsl K Pa3IMYHbIM 3KpaHaMm U YCTPOMCTBaM, pa3pabOoTKy MOOMIBHBIX
NPWIOXKEHHUM, a TakKe ONTUMHU3AIMIO MPOU3BOAUTEILHOCTH BEO-TPUIIOKEHUS
JUTsE MOOUITBHBIX YCTPOMCTB. DTO MO3BOJISIET TIPEIOCTABIATH KIIMEHTaM yIO00HBIH
U OC3MPEISITCTBEHHBIN JJOCTYI K BEO-MPUITOKEHHUIO B JTFO00E BpEMs U U3 JTFO00TO
MecTa.

C yBenmdyeHnueM obbeMa TpaH3aKIMi 1 0OMeHa TaHHBIX B cpepe TOPTroBIIH,
oOecrieueHue 0E30MaCHOCTH CTAHOBUTCS TMEPBOCTENICHHOM 3amadeil. ATaku Ha
BEO-TIPUIIOKEHHSI — OJIMH M3 HamboJjee MOMyIsIpHbIX METoNOB kuOepartak. [1o
JTaHHBIM HcclieoBanus, npoBoguMoro B 2021-2022 rogax, 17% ot oOmiero
qrclia aTaK MPHIILJIOCh HAa AKCIUTYyaTalUI0 YSI3BUMOCTEH U HEJOCTATKOB 3aIlUThI
BeO-TipuiiokeHuit [2]. IHHOBaIIMOHHBIE TTOAXO0IBI K BeO-pa3pab0TKe BKIIOUAIOT
MCITOJIb30BaHUE COBPEMEHHBIX METOJIOB MU(PPOBaHUA JaHHBIX, TBYX(PaKTOPHOU
ayTeHTU(UKaIMK, MOHUTOPHUHTA 0€30MTaCHOCTH U 3aITUTHI OT BPEIOHOCHBIX aTaK.
OTO mOMOTraeT MPEeJOTBPATUTh YTEUKY KOHPHUIACHIMANbHOW WH(OpMaIuy,
COXPAaHUTh JOBEPHE KIUEHTOB M OOECIEYUTh COOTBETCTBHE COBPEMEHHBIM
CTaHaapTaM 0€30MacHOCTH JJAHHBIX.

DddexTnBHOE BEO-MPUITIOKEHUE I TOPTOBIH JIOHKHO OBITH CIIOCOOHO
TaK)Ke B3aMMOJICHCTBOBATH C PYTUMHU CHUCTEMaMU U CEPBUCAMHU, TAKUMH Kak
CUCTEMBI YIIPABIICHUS 3alacaMy, IUTATCKHBIE IITIO3bI, CHCTEMBl Yy4eTa H
aHaMUTUKU. ITHHOBAaIIMOHHBIEC TTOIXO/IBI K pa3pad0TKe BKIIFOYAIOT UCIIOIH30BaHNE
APl (Application Programming Interface) nnsi uHTerpauMu ¢ BHEIIHUMU
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CHUCTeMaMH{, AaBTOMAaTH3AIMI0 IPOILECCOB OOMEHa [aHHBIMH H YIPOIICHHE
B3aMMOJACHCTBHUS C PA3JMYHBIMU TIOCTaBIIMKAMHU YCIYr. OTO TMO3BOJISIET
co3maBaTh THOKME U  MacIiTabUpyemble pEIIeHHs, KOTOpbIe  JIETKO
UHTETPUPYIOTCS B 9KOCHCTEMY TOPTrOBON KOMIIAHUH.

Be6-pa3pabotka B cepe TOProBiu MNpOIOIKACT IBOJIOIUOHUPOBATD,
OCHOBBIBAaSCh HAa WHHOBAIIMOHHBIX TIOJIXOJAaX W HOBEHIIMX TEXHOJOTHSIX.
Coznanve  A(QQeKTUBHBIX  BEO-NPUIIOKEHHUM, KOTOphIE  OOECHEYHMBAIOT
MPUBJIEKATEIbHBIA TOTB30BATENIBCKHIA OTBIT, aJAaNTHPYIOTCS K MOOMIBHBIM
mwiargopmaM, oOecrneynBalOT O0€30MaCHOCTh JTaHHBIX W B3aUMOJIEUCTBYIOT C
APYTUMU  CHCTEMaMH, SBISETCS BaXXHOW 3ajadeld s YCIEUIHOTO
(YHKIIMOHUPOBAHUS KOMIIAaHUH B cpepe TOPTOBIIH.

Bynymiee Be6-pa3paboTKu B TOPrOBOW MHAYCTPHH CBSI3aHO C MIOCTOSTHHBIM
MIOMCKOM HOBBIX MHHOBAIIMH W YCOBEPIICHCTBOBaHMWM. TEHJICHIINU, TaKWe Kak
UCTIOJh30BAaHNE  WCKYCCTBEHHOTO  HMHTEIUIGKTa I TePCOHAIU3AINH
TI0JTb30BATENIBCKOTO OMBITA, BHEAPEHHUE OJIOKYCHH-TEXHOIOTHH JJTsl 00eCTIeYeHHSI
PO3pPavYHOCTH ¥ O€30MMaCHOCTH TPAH3aKIIMH, a TAK)KE Pa3BUTHE HHTEPHETA BEIICH
(IoT) nst co3manust yMHBIX TOPTOBBIX CUCTEM, OTKPBHIBAIOT HOBBIE TOPU3OHTHI JIJIS
pa3BUTHS BEO-NIPUIIOKEHUN B cpepe TOPTOBIIH.

B wrtore, MHHOBalMOHHBIE MOAXOABI K pa3pabOTKe BeO-TIPHUIOKEHUN B
chepe TOProBIM HUIPAIOT KIIOYEBYIO pPOJIb B JIOCTHKEHHUH KOHKYPEHTHOTO
NPEUMYIIECTBA U YJIOBIETBOPEHUU MOTPEOHOCTEN COBPEMEHHBIX KIMEHTOB. OT
IPABWJILHOTO UCTIOJIb30BaHUS HOBEUIIIMX TEXHOJIOTUHM 0 CO3/IaHUs HETIPEPHIBHO
pa3BHBAIOLIMXCS W THOKUX  pemieHud, BeO-pazpaboTka  MpPOAOTKAET
dbopmupoBaTh Oyaymiee cepbl TOProBIM U CO37aBaTh BO3MOXKHOCTHU JJIsi pOCTa
U WHHOBalMM. BeO-mpwiioKeHHs CTaIM HEOThEMJIEMOM 4YacThio OW3Hec-
CTpaTeruu KOMMAHUW B cdepe TOProBIM, TMO3BOJSAS MM JOCTUYH OOJbIIeH
3G ()EKTUBHOCTH, YIYYIIUTh B3aUMOJIEUCTBHE C KIMEHTAMH M OCTaBaThCS
KOHKYPEHTOCIIOCOOHBIMU Ha PHIHKE.
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®OPMHUPOBAHUE Y JETEI JOLIKOJbHOI'O BO3PACTA
MPEJICTABJEHU O CEHCOPHBIX DTAJIOHAX [TOCPEJICTBOM
PA3BUBAIOLIEI JOCKHU BU3UBOPIA

Annomayus. Ilepuoo 0owKo1bHO20 8603pacma a61Aemcs nepeot CMyneHbio
Ha nymu 6cecmoponHeco paszeumus pebenxa. Iloomomy @DedepanvHulil
20CY0apCcmeeHHblll CManoapm O0OuKoIbHo20 oopazosanus (Oaree @I'OC J]O)
0053v18aem  Ne0ac0208  CMpemMumvcs K  Gopmuposanuio  yeiocmHol,
2APMOHUYHOU, — 8CeCMOpPOHHe pazeumoti  auuHocmu. Pazeumue pebenka
HauuHaemcsi ¢ MNO3HAHUSL OKPYICAIOWe20 MUpda, NpoucxXooum nepeutHoe
3HAKOMCMBO Oemell ¢ 00beKMmamu U NPeOMemamu OKPYICaAoueco Mupa: OHU
3HAKOMAMCS C  yYgemamu, 6eIUdUHOU, OopMOlU, Yy HUX @DopMupyromcs
npeocmasieHusi 0 NOJONCEHUU 8 NPOCMpancmee. B amom npoyecce 0cobennyio
POJIb ucpaem CeHCcopHoe OChpusimue uepes 3peHue, CyX, 000HsHUe, 0CA3anue,
mo ecmv o000caujeHue CEeHCOPHO20 Onblma Oemell OCYWeCmBIAemcs Yepes
gocnpusimue, owyujeHue 1 Mvliledtvle 4y8cmasd.

Kntouesvie cnosa: sgpgexmusnocms ucnoavzosanus, 0ocka o6uzubopo;
Gopmuposanue npeocmasienull, CeHCopHvle IMATOHDL.
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FORMATION OF IDEAS ABOUT SENSORY STANDARDS IN
PRESCHOOL CHILDREN BY MEANS OF A BIZIBORD
EDUCATIONAL BOARD

Abstract. The period of preschool age is the first step on the path of
comprehensive development of the child. Therefore, the Federal State Standard
of Preschool Education (hereinafter referred to as FGOS DO) obliges teachers
to strive for the formation of a holistic, harmonious, comprehensively developed
personality. The development of a child begins with the knowledge of the
surrounding world, there is a primary acquaintance of children with objects and
objects of the surrounding world: they get acquainted with colors, size, shape,
they form ideas about the position in space. In this process, sensory perception
plays a special role through sight, hearing, smell, touch, that is, enrichment the
sensory experience of children is carried out through perception, sensation and
muscle feelings.

Keywords: efficiency of use; bizibord board; formation of representations;
sensory standards.

JIOIIKOIBHUK THIATENBHO ¥ TIOCJIEIOBATEIBHO HCCIEAYET OKPYKAIOIIHE
IPEIMETHI C Pa3IMYHBIX CTOPOH, YUUTCS Pa3InyaTh CEHCOPHBIE 3TAJOHBI U 3TO
CIIOCOOCTBYET TOMY, YTO B CO3HAHUU peOEHKa 3aKPEIUISIOTCS Bce 0oJiee TOUHbIe
u Oorarble MO COJepKaHUI0 00pa3bl, TO €CTh MEPBOMCTOYHUKOM BCEX 3HAHUU
JOIIKOJILHUKOB SIBJISIFOTCSI MX CEHCOPHBIE CITOCOOHOCTH. [103TOMY OYeHb Ba)KHO
yIeNsTh TPHUCTAIbHOE BHUMAHHWE CEHCOPHOMY pAa3BUTHIO B JOMIKOJIHHOM
BO3pacTe, OCOOCHHO €CM pedb HIET O paHHEM M MIIAJIIEM JIOIIKOJIBHOM
BO3pacTe, Tak Kak UMEHHO B 3TOM BO3pacTe JETU aKTUBU3HPYIOTCS B TIO3HAHUU
OKPYXAIOIIEro MUpPA, MPOSBISIOT JTIOOOMBITCTBO U JIFOOO3HATENBHOCTh, Y HUX
bopMUPYIOTCSI TIEPBUYHBIC MPEACTABICHUS O BHEIIHUX CBOMCTBAX M KadyecTBaX
IPEIMETOB, 3aKJIaJIbIBAIOTCS OCHOBBI CEHCOPHOM KYJBTYPHI.

HecdhopmupoBaHHOCTh CEHCOPHBIX 3TAIOHOB Y JIOIIKOJIBHUKOB BIICUET 32
co0OO¥ psii HETAaTUBHBIX TMOCJEACTBUM, OTpaXKAIOUIUECs HA MO3HABATEIILHOM U
YMCTBEHHOM pa3Butum nereid. [IpaBunbHOe Bocmpustve (OpPMBI, BEIUYUHBI,
[[BeTa HEOOXOAUMO JUIsl JAJBHEUINEro YCIENTHOTO YCBOCHHS OCTOBEPHBIX
3HAaHMK 00 OKpYXKalomleM MHpEe, OT Hero 3aBUCUT H (HOpMHUpPOBaHUE
CIOCOOHOCTEW KO MHOTHM BUJIaM TBOPYECKOU JI€SITENILHOCTH.

Iens: TeopeTndueckn 060CcHOBATH IP(HEKTUBHOCTH MCTIOIB30BAHMS TOCKU
Oou3nbopa Kak cpenctBa (HOPMHUPOBAHUS TPEICTABICHUN JIOIIKOJIBHUKOB O
CEHCOPHBIX ATAJIOHAX.

AKTyanbHOCTh HCCIEOBaHUS OOYCJIOBIIEHA TEM, YTO CEHCOPHOE
BOCIIPHSITHE OCOOEHHO aKTUBHO Pa3BUBAETCS B JIONIKOJIBHOM Bo3pacte. FIMeHHO
ATOT BO3pACT HanOoJee OJIArOMPUATEH JIsl HAKOTIJICHUSI CEHCOPHOTO OTIBITA, TIPH
YeM MPOIIECC CEHCOPHOTO Pa3BUTHSA JieTel OyaeT mpoXxoauTh 6osee 3PpHEeKTUBHO
€CJIM IPUMEHSATH C JIETHMU UTPHI C HCTIOIh30BaHUEM On3uOopIa.
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Ha nanHoM 3Tarne oTMeuyaeTcsi He1I0CTaTOK 3KCIEPUMEHTAIbHBIX JaHHBIX U
METOIMYECKHX  pa3pabOTOK B  peumieHud  1podsnemsl  (HOPMHUPOBAHUA
MPEACTABICHUN JOIIKOJBHUKOB O CEHCOPHBIX JTAJIOHAX C HUCIOJIb30BAaHUEM
O6u3nbopaa, MOATOMY aKTyalbHO PACCMOTPETh B HAMEUEHHOM HCCIIEIOBAaHUU
MMEHHO JAHHBIN BOMIPOC.

CeHcopHOE pa3BUTHE BHICTYIAET MIEPBOM CTYNEHBIO B OCBOEHUH 3HAHUH 00
OKpPYXaIOIlEM MUPE, OHO MPEJIOIAraeT yCBOCHUE IETbMU CEHCOPHBIX ATAIOHOB:
1uBera, (OpMbl, BEIUUYUHBI, MPOCTPAHCTBEHHOIO pacnoyiokeHus. CeHcopHoe
pa3BUTHE SIBISIETCS TPEIMETOM CEHCOPHOTO BOCHHUTAHMS, KOTOPOE MOXKHO
OXapakTepu30BaTh, Kak IEJCHANpPaBICHHbI IEJarornyeckuii  mpolecc,
HAIpPABJICHHBIN Ha pa3BUTHE CEHCOPHBIX MIPOLIECCOB, ABISIOMIMNXCA PYyHIaMEHTOM
NO3HaHUSI U 00ECNeUnBaIONINe MEPEX0]] OT YYBCTBEHHOI'O K palMOHATBHOMY
NO3HAHUIO, OT BOCIHPUATUS K MBIIUICEHUIO, a 3aTéM K MHTEJUIEKTyaJbHOU
nesitenbHOCTH. CEeHCOpHOE PAa3BUTHE BIMSET HAa Pa3BUTHE BCEX MCHUXMYECKUX
IPOIIECCOB, YTO UTOTe TMPUBOJUT OOECMEYMBACT YMCTBEHHOE pa3BUTHE
JOIIKOJILHUKOB.

[leproloM CTaHOBJIEHHSI CEHCOPHBIX 3TAJIOHOB SBJSETCS JOIIKOJIBHBIH
BO3pacT, TaK Kak HMMEHHO B O3TOT MEpHOJ| JE€TH aKTUBHO TMO3HAIOT MHP,
3HAKOMSTCS C  IIBeTaMHu, (OpPMOHM, BEJIMYMHOM, MPOCTPAHCTBEHHBIM
PacIoioKeHUEM PEIMETOB, BpEMEHHBIMHU OTPE3KaMU U Tak jaanee. B muamgmem
JIOIIKOJILHOM BO3pPAacTe€ CEHCOPHOE BOCIPHUATHE CTAHOBHUTCS BEAYIIUM IpU
O3HAKOMJICHMM  JIeTed C  OKPYXKaloIIMM  MHpPOM; OHO  CTaHOBHUTCS
IIEJICHANPABIEHHBIM U OCO3HAHHBIM. B 3TOT mepuoj IONMIKOJLHUK OCBaMBaET
OCHOBHBIE IIBeTa (3€JIEHbIN, KpaCHbIN, CHHUMN, 3€JEeHbIN), OCHOBHBIE (HOPMBI
(TpeyroJIbHHK, KBaJIpaT, KpPyT, IPSIMOYTOJIbHHUK ), 3TAJIOHBI BEJIMYHHBI (OOJIBIIIOH,
MaJeHbKUW,  TMOMEHbIIE,  MOOO0NbIIE),  ATAJTOHBI  NPOCTPAHCTBEHHBIX
pacnojioxkeHuil (Ha, moja, mepei, psAaoM, JEBO-NPaBo, Bepx-HU3). B muaamem
JIOIIKOJILHOM BO3PacTe BOCIPHUSTHE MPEBpaIlaeTcs B 0COOYI0 MO3HABATEIHHYIO
JESTENBHOCTh M C TIOSIBJICHHEM pEYM W YCTAaHOBJICHUEM B3aUMOCBSI3U €€ C
MBIIIJIEHUEM, OHO HHTEJUIEKTyaln3upyeTcs. Pa3BUTHIO CIIOCOOHOCTH neTel
pa3nuuyaTh MpeIMeThl MO LBETy, (opMme, BEIUYHHE CIIOCOOCTBYET HMEHHO
pa3BUTHE HATISAHO-00Pa3HOTO MBIIIICHHUS.

BeicliuM  MIpOSIBJIEHUEM JEATEIBHOCTH JETEH JOLIKOJIBHOIO BO3pacTa
ABJIAETCS UTPa. DTO BEAYyIIAs IEATEIbHOCTh B MIIA/IIEM JOIIKOJIBHOM BO3pacTe,
[I0O3TOMY COBPEMEHHAsl CHCTEMa JOLIKOJBHOTO O0pa3oBaHUS MOAPA3yMEBAET
HCIIOJIb30BAaHUE HE TOJBKO TPAJAULHMOHHBIX WIpP, HO M HETPAJAULHOHHBIX,
HaIrpuMep, ¢ UCIOIb30BaHUEM pa3BUBaArOLIEH H0CcKku Ou3ndopa. buzubdopa — ato
YHHUBEpPCAIbHOE CPEICTBO OOYUEHHUS W Pa3BUTHUS JETEH, TaK KaK pa3BUBAIOIIAs
JI0CKa BBIMOIHSET 3aJa41 10 CEHCOPHOMY M MO3HABAaTEIIbHOMY Pa3BUTHIO, TAKXKE
CIIOCOOCTBYET Pa3BUTHUIOMENIKOM MOTOPUKH, KOOPAMHALMM JBUXKEHUSA PYK,
IIPOCTPAHCTBEHHBIX  OPUEHTHPOBOK, MaMSITH, BHUMAaHUSA, KOTHUTHUBHBIX
¢yHkuui. buznbopn sBIsSETCS CPEICTBOM YYBCTBEHHOI'O IMO3HAHMS MHpA, TaK
KaK C TIOMOUIbIO HEE JETH YTOUHSAIOT Ha3BaHUs NIPEJIMETOB U UX CBOWCTB, y4arcs
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CJIOBECHOMY OIMCAHUIO JIaHHBIX CBOWCTB MPEJAMETOB; JETH ydaTcs pa3audaTb
MpeaAMETHI 0 (akType (I1aCTMACCOBbIE, IEPEBIHHBIE, )KEJIE3HbIE, TKAHEBBIE), 10
dbopme (Kpyr, KBaapaT, MPsSMOYTOJbHUK). buzubops sBasercs >¢hPekTUBHBIM
CPEIICTBOM U 3JIEMEHTOM pa3BHBAIOLIEH MPEIMETHO-IIPOCTPAHCTBEHHOM CpElibl,
MO3TOMY OO0ECIEeYMBAeT CO3/JaHKME pa3BUBAOIIEH M 00pa3oBaTEIbHON Cpeibl,
HaIpaBJICHHOW HAa MHTEPECHl U BO3MOKHOCTU peOEHKa JOLIKOJIBHOIO BO3pACTa.
PazeBaromiass gocka JOJDKHA OBITh COAEP)KATEIbHO HACBILIEHHOM, SIPKO,
MHTEPECHOM, oI YHKIIMOHATIBHOM, BAPUATUBHOM, 0e30macHoM,
TPAHCTIIOPTUPYEMOI, COOTBETCTBOBAaThH BO3PAaCTHBIM OCOOEHHOCTSIM JeTe u
3a/1a4 pa3BUTHUS U BOCTIUTAHUSI.
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OI'PAHUYEHUE JIBUTATEJBHOM AKTUBHOCTH !
I'MIEPKUHE3USA KAK ®AKTOPBI PUCKA B OKCTPEMAJIBHBIX
YCJIOBUAX /KAPKOI'O KIIMMATA

Aunomayus. B cmamve npusoosimcs mopghonocuveckue uzmMeHeHus 8
CMEHKAX KPYNHBIX apmepull MbIUeUHO20 MUNA U CAU3UCMOU 00010YKe JHcelyOKa
V KpblC 8bI36AHHbIE 08ULAMENbHOU AKMUBHOCTIO U €€ 02PAHUYEHUEM 8 VCIIOBUSX
IKCNEPUMEHMATILHO20  JHCAPKO20  KIumMama. Ycmanoeneno, 4mo OCHOBHbLe
UsMeHeHUsl HabMoOarmcs 6 CmeHKe CAUBUCMOU 000N0UKU JHcelyoKa U ee
KPYNHBIX apmepusix.

Knouesvie cnosa: eunokunesus, eunepkunesus, Causucmas o00010YKa
JHcenyoKa, Kpynivie apmepuii MblieyHo20 mund, OUCYUPKYISAMOPHbLE USMEHEHUS]
CMpoOMbl,  KOMIA2EHU3AYUsl,  OUCMPOpuUecKU-HeKpomuyeckue  UsMeHeHusl,
ocmpoe socnaenue, yeeauyeHue Koauuecmed 3HOOKPUHHbBIX KIEeMOK.
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LIMITATION OF MOTOR ACTIVITY AND HYPERKINESIS AS RISK
FACTORS IN EXTREME CONDITIONS OF HOT CLIMATE

Abstract. The article presents morphological changes in the walls of large
muscle arteries and gastric mucosa in rats caused by motor activity and its
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restriction under experimental conditions. It is established that the main changes
are observed in the wall of the gastric mucosa and its arteries.

Keywords: hypokinesia, hyperkinesia, gastric mucosa, large muscle
arteries.

AKTyaJIbHOCTB. B HacTtosiiee Bpemsi cpelld dKCTpeMaldbHbIX (haKTOpOB
OKpY’KaroIIeh cpelibl, OKa3bIBAIOIINX BIUSHUE HA OPraHu3M, 0CO00 BBIICISACTCS
Y OrpaHUYCHUE JIBUTATEIbHOW aKTUBHOCTH. Ha cerogHsmHuii 1eHb CyIecTByeT
JIOBOJIBHO OOIIMpHasi JuTepaTypa, IOCBAIICHHAS W3YYEHHUI0 MEXaHHU3MOB
BO3JICUCTBUS THUIMOKUHE3WU, a TakkKe pa3paboTke Mep MNpodUIaKTUKH e
BpPEIHOTO BO3JEWCTBUSI Ha opraHu3Mm [1.2]. M3BecTHO, 4TO MHOrooOpa3HbIe
pEeleNnTOpHbIE TMPUCTIOCOOJCHUSI B KPOBEHOCHBIX COCYAaX BOCIPUHUMAIOT
OrPOMHOE KOJIMUYECTBO pasapakenuii [3,4].

Ocraetrcs Majlo WM3YYCHHBIM BO3JICWCTBUEM THUIIO- M TUICPKUHE3NH Ha
HEPBHBIN anmapaT CTEHKH KPOBEHOCHBIX COCY/IOB.

Bo wMHorux paborax TmOCHeTHUX JIET, TIOCBSIICHHBIX WHHEPBAIUU
COCYJIUCTOMU CTCHKH, MOAYEPKUBACTCS Ba)KHOCTh HCXOJTHOTO
MOP(PODYHKIIMOHAIBHOTO  COCTOSIHUSI HEPBHBIX AJIEMEHTOB  KPOBEHOCHBIX
cocynoB i (OpPMHUPOBAHUS aJCKBATHBIX OTBETHBIX PEAKIMH W H3MECHCHUS
romeocta3a. [IpyumH, BeAylIMX K TUINOKUHE3UH Yy COBPEMEHHOTO YEJIOBEKa
MHOTO0. Tak, nmpodeccuu B BBICOKOABTOMATU3UPOBAHHBIX U MEXaHU3UPOBAHHBIX
OTpacisiX TMPOU3BOJCTBA, OOy4YeHHWE B IIKOJE W HWHCTUTYTE, NPUBBIYKA K
KOM(OPTHOMY 00pa3y KU3HU, JUTUTEIbHBIN MOCTEIBHBIA PEXXUM NMPU HEKOTOPHIX
3a0o0seBaHUsAX (TpaBMbl, apainyu, HHOAPKT MUOKap/a U T.1.) U Ap. B cBs3u co
CTaBIIMMH CETOAHS «OOBIIEHHBIMHY UIMTEIFHBIMU KOCMHUYECKUMU TOJIETAMU,
BBIJICIMIIACH TAKXKe KOcMUYecKas opma 0osie3neii npmwkenus [5, 6, 7].

Ha cerogHsmHuii Je€Hb W3BECTHBI MHOTHUE AacCIHEKThl OTPHUILATEIHLHOTO
BJIUSHUS  TUNOKMHE3UM HA  OpPraHu3M, [PUBOJAIINE K  CEPhE3HBIM
MopoyHKIIMOHATBFHEIM ~ HU3MEHEHUsIM. B juTeparype U3BECTHBI JIMIIb
HCCIIEIOBAHUS HAPYIICHUI OMOPHO-IBUIATENIBHOTO allapara Npu OrpaHUYEHUH
JBUTATECIIbHON aKTUBHOCTH [8, 9].

Heab paboThl.

B cBsf3M ¢ 3TUM MpeNCTaBIsE€T HMHTEPEC H3YYEHHE OTPULATEIBHOIO
BO3/ICHCTBUSI HEOIAronmpusITHBIX (DPAKTOpPOB HA CTPOCHHE CTEHKH apTepuil U
CIIM3UCTON 00O0JIOUKHU KENyAKA.

Marepuan u MeTonbl ucciaeqoBaHud. B pabore B KkauyecTBe
AKCTICPUMEHTAIBHBIX JKUBOTHBIX OBUIM HCIIONB30BaHBl O€ibie OecTopoaHbIC
KpbICKI- camilbl Maccoit 180-200 r, B komuyectBe — 110 mT. DKCiepUMEeHTAIbHbBIC
KUBOTHBIE HAXOJWINCh B COCTOSIHUM OTPAaHWYECHMS ABUTATEIbHOW aKTUBHOCTH U
TUINEPKUHE3UH B TEYEHUH ONPEICIICHHOT O IEPUO0/ia BPEMEHHU.

JIns  orpaHuYeHus JABUTATENbHOM aKTUBHOCTU Oelible KpBICHl Ha
mutenbHoe (3 u 6 Hemenb) BpeMsl MOMEIIAIUCh B CHEUUANIbHBIC KIIETKH,
pasmepom (45x45x120 mMm). DKcriepUMEHTHl MPOBOJMINCH MPU MOCTOSHHOU
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TeMriepatype Bo3ayxa B nomenieHMH ot +30 go +35°C, 4yTO COOTBETCTBYET
YCIIOBUSM >KapKoro kinumata. Matepuan uist Mop(hOoI0ru4ecKoro uccie10BaHus
Opanmu uepe3 3 u 6, Hemelb TMOCIe Hayajda BO3JECUCTBUS OrpaHUYCHUS
JBUTATEJILHOM AKTUBHOCTA W THUNEPKUHE3Uuu. [[1s u3ydeHus HOPMaJIbHOTO
CTPOEHUSl CTEHKHM MAruCTPaJbHBIX COCYJOB M CIU3UCTON OOOJOYKH KEITyIKa
UCIIOIb30BaHbl 10 MHTAKTHBIX KPBIC.

3a00p Marepuana TPOBOAWIM Yy HMHTAKTHBIX KpPBIC U3 NapajljIeIbHOTO
«KOHTPOJISD» OJJHOBPEMEHHO C KUBOTHBIMU AKCIIEPUMEHTAIBHON TPYIIIbI, MOCIE
OKOHYAHHUS Ka)XJ0ro cpoka ombITOB. llociie OKOHYAaHMSI SKCHIEPUMEHTOB ISt
YCBITJICHHS )KUBOTHBIX HCIIOIB30BaM Tapkl ddupa. [lociie BCKphITHS OPIOIIHOM
NOJIOCTH OO0palllajii BHUMaHHE Ha COCTOSHHME KPOBEHANOJIHEHUS OpPraHoB,
OLICHUBAJIM COCTOSIHHE JKUPOBOM KJIETYATKH, HAJIWYUE WU OTCYTCTBUE
KPOBOM3JIMSHUI B OpraHax v TKaHsax OprourHoi nojoctu. Cocysl pUKCHpoBan
B 10% pactBope HeHTpanbHOTO hopmanuHa. M3rotopmuBanu napaduHOBBIC
Cpe3bl TOJIIMHON 5-7 MKM, KOTOPBIX OKpalIMBall T'€MaTOKCHJIMH-303MHOM H
OpPCEUHOM.

Pe3yabTaThl M X 00CYKIEHHE.

Yepes 3 Hepenu BO3ACHCTBUS TUTTIOKUHE3UHU U TUTIEPKUHE3UN HAMETUIIACch
TEHJEHIIUSI K YTOJIIEHUIO BHYTPEHHEW DJIaCTUUECKOM MeMOpaHbl CTCHKH
KPYIHBIX apTEpUl U CIU3UCTON O0OJIOUKH JKETyJIKa; pa3indie ¢ KOHTPOJIEM He
noctoBepHo. CxiamyaTelii penbed MeMOpaHbl B CPAaBHEHMHM C KOHTPOJIEM,
U3MEHEH HE ObUI. DHAOTEIHANbHBIE KJIETKH BHYTPEHHEW OO0OJIOUKH ILIOTHO
npuieraiu K BHYTpPeHHEH sjacTudeckoil memOpane. X siapa Ha momnepeyHoM
cpe3e apTepuu NPEUMYIIECTBEHHO OBAJIBHOW (OPMBI, HEKOTOpHIE W3 HHX
pacrnojiaraiuch B TIyOMHE, JIpyrasi 4acTh Ha BEpIIMHE CKJIAJ0OK BHYTPECHHEH
AIaCTUYECKON MEMOpAaHBI.

Cpennss o6omouka coxepxkana 4,48+0,52 psgoB riaJKOMBIIICUHBIX
KJIETOK, YTO JIOCTOBEPHO HE pazinuyanoch ¢ KoHTposeM. Aapa ' MK mmupokoro
UPKYJISIPHOTO CJIOS UMENH YIJIUHEHHYI0 dopmy. Mexay HUMHU ObIITU BUHBI
TOHKHE T0JIOCHI MEKKJIETOUYHOTO BEIIECTBa, B KOTOPHIX MPU OKpalIMBAHUU
OpPCEUHOM  OMNpENENSIINCh  MHOTOCKJIAayaThle  3JacCTHYECKHE  BOJIOKHA,
HEKOTOphIE W3 KOTOPBIX OBUIM HECKOJIBKO yToimeHbsl. HabGmromamockh
cratuctTudecku nocrtoBeproe (P<0,5) yMeHbIIEHHE TOJIIMHBI CpEeIHEeH
000JI0YKH B CPAaBHEHUH C KOHTPOJIEM.

Hapyxnas smactuyeckas meMOpaHa Ha BCEM MPOTSDKCHHHM COXpaHsia
CKJIa[YaTO€ CTPOCHHE, XapaKTepHOE [HJi1 MHTAKTHBIX >KUBOTHBIX. CeTb
COCIMHUTEIILHOTKAHHBIX BOJOKOH HapyKHOW 000704YKkM ObLIa BO BCEX Cpe3ax
PaBHOMEPHOU W TOHKOM.

[Ipu u3yueHuu cAU3UCTON OOOJIOUKH JKETyAKa MO MajbiM YBEIUYECHUEM
KEJe3bl TPEJCTaBICHBI PA3HOOOpPAa3HBIMH TIO JJWHE W  HaMpaBJICHUIO
TyOYJIIPHBIMHU, STYEUCTHIMU CTPYKTYpaMH. BOJIBIIMHCTBO M3 HUX JTOXOJIUT O
anuKaJIbHOM YacTH CIHUM3UCTOM o00070ukM. B HHUX 3a cuer HapyllieHus
nudPepeHIUPOBK W Pa3BUTUA PA3IUYHBIX (PYHKIMOHUPYIOIIUX KIETOK
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OTMEYAETCsl TUNEPIUIA3Usl CIM3UCTBIX KIETOK. B HUX ompeaensiercss Haauyue
KJIETOK C TUIIEPXPOMHBIMU sIpaMu. B OTAEABHBIX CIydasx MeTamia3upOBaHHbBIC
KeJe3bl  TMOJIBEPraloTcsi  pa3HOOOpPa3HBIM  CTPYKTYPHBIM  HU3MEHEHUSIM.
BOJMBIIMHCTBO W3 HUX TUIOIUIA3UPYIOTCA W CIHMBAIOTCA CO CTPOMAIBHBIMHU
KJIeTKkaMu. J[pyrue runepruia3upoBaHbl U MpuoOpenu HelpaBWibHbIE (POpPMBI, B
HUX MHOTO OOKaJIOBUAHBIX KJIETOK. [10ACIU3UCTBIN CIOW MOTHOCTHIO 3aMEIlEeH
BOCHAIUTEIBHO-COEIMHUTEIBHON TKAHBIO.

UYepes 6 Henenb BO3AECUCTBHS HSKCTPEMabHBIX (PAKTOPOB TOJIIMHA
BHYTPEHHEH 2JIACTHUYECKON MeMOpaHbl CTEHKH O€IPEHHON apTepuu JOCTOBEPHO
yBEJIUYMIIaCh B CPAaBHEHUU C KOHTpoJsieM. HekoTopoe yBennueHrne MeMOpaHbl B
CpPaBHEHHMH C TPEABIIYIIUM CPOKOM BO3JEHCTBHS IKCTPEMaTbHBIX (PAKTOPOB
CTATUCTUYECKH JOCTOBEPHBIM HEe ObUT0. Ha mpoTshkeHun BHYTpEeHHEH 0007104KH
CKJIAJKU DSJIACTUYECKOM MeMOpaHbl OBUIM pachpelesieHbl HE pPaBHOMEPHO,
MecTaMH OOpa3OBBIBAIM MENIOTYATOM (POpMBI YIIIyOJICHUS, MECTaMHU Yy3KHUE
O6opo3nbl. Bxox B 00po3abl B OJHUX MeCTaX ObUT 3aKpHIT COJTM3UBIIMMUCS
ckiaaxkaMu MmemOpanbl. Ha nHe yriyOnenuil u 00po31 4acTo pacnoiarajiuch sapa
SHJOTEIUANIBHBIX KJIETOK. MecTaMu ONpeAessiiuCh Y4YacTKH OTCYTCTBUSA
SHIOTEJIMOLUTOB.

Tommmuaa cpemHelt 000JOYKM BHOBb YMEHBIIANIACh B CPAaBHEHUU C
KOHTPOJIEM U C JAaHHBIMHU Yepe3 3 HeJeNlb TMIOKUHE3UH. DIIACTHUECKUE BOJIOKHA
cpeaHeld OOOJMOYKA MeECTaMU ObUIM CJI€TKa pPACTSIHYThl, HEKOTOpPhIE W3 HUX
ytonmieHbl. KomyecTBO psiioB Ir1aIKOMBIIIEUHBIX KIIETOK HECKOJIBKO I0OCTOBEPHO
YMEHBIIWIOCh, B CPABHEHUM C KOHTPOJEM U HPEABbIIYIIAM CPOKOM BO3JECHCTBUSI.
Hexotopeie sanpa 'MK pacnosiaranuchk Mexny CKIIaJKaMH BOJIOKOH. B cpemHei
000JI0UKE OMPEAEISAIOCh 3HAUYUTENFHOE YBETUUYEHUE KOJIMYECTBA AIIACTHUYECKUX
BOJIOKOH, YTONIIEHHE W OrpyOJieHHe HEKOTOphIX UX (parmMeHTOB. Mectamu
AIIACTHYECKUE BOJIOKHA ObUTM pasriaxeHbl u aTpodupoBanbl. [lo xomy cpemHeit
000JIOUKH ONPEIEISUTICH 0€3bsIIEPHBIC 30HBI, CBUICTEILCTBYIOIINE 00 OTCYTCTBUH
I'MK. Mexny riagkoMbIIIEeYHBIMUA KJIETKAMH B HEKOTOPBIX YYaCTKAX MPU OKPACKE
Ban-I'uzoHy ObUTM BUAHBI TOHKHE KOJIIareHOBBIE BOJIOKHA. CojepsKaHue KHCIIBIX
["AI" 6b1710 OombINIEe, YeM B KOHTPOJIE, PACIIPEICIICHIE UX B CTEHKE apTepuu ObLIO
HepaBHOMEpHBIM. HapykHas anmactuyeckass MeMmOpaHa Oblila CKJIamyaToi M, B
OTJEIBHBIX Yy4YacTKaX, OblJa HECKONBbKO YyIloTHeHa. K He#ll mnpumeranu
HEMHOTOYHCIICHHBIE TPYObIe JIACTUYECKHE BOJIOKHA HAPYKHONU 0O0TOUYKH.

Ha 6-u HexenbHOM CpoKe OSKCIEpUMEHTa CIU3HCTas 000JI0YKa
MpeKETyaKa MOJBEPrHYTA pa3zHOO0pa3HbIM reMOJIUHAMHAYECKNM,
aJbTEPATUBHO-HEKPOTUYECKMUM M OT€YHO-BOCHAJIUTEIBHBIM  WU3MEHCHUSIM.
[ToKpOBHBI >NUTENUN 3HAYUTENIBHO YTOJIIEH 3a CYET AUCTPO(YHUYECKOro
HaOyXaHUs TOBEPXHOCTHBIX CJIOEB €ro C TMOSBICHHEM OYaroB OPOTOBEHUS.
bazanbHbIe ClIOM MTPEACTABIEHBI THIEPXPOMHBIMU KIIETKAMH, KOTOPbIE MECTAMHU
MMEIOT TEHJEHIMIO K aKaHTo3y. B COOCTBEHHOW COEIUHUTEIbHO-TKAHHOM
OCHOBE YBEJIMYUBACTCS KOJINYECTBO BOCTIAIMTEIbHBIX KJIETOK.
[TogprinTenuanbHas  MbIIIEYHAs  MPOCIOMKA  pas3pbIXJ€Ha M MECTaMH
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MeTaxpoMmaszupoBaHa. [loxciM3ucTeiii CIOM  paclIMpeH 3a CYeT OTEKa,
KPOBOM3JIUSHUSA U MYKOUJIHOTO, U (pruOpuHOuaHOro HaOyxanus. Ha 3ToT cpok
OMbITa K TEMOJMHAMUYECKUM HAPYUICHUSIM MPUCOCAUHSACTCS MEPUBACKYJIISIPHOE
HAKOIUIEHUE TYYHBIX KJIETOK, KOTOPhIE BO3MOXKHO YYaCTBYIOT B OCYILECTBICHUU
JTUCHUPKYISATOPHBIX WU3MEHEHHH. BOJOKHUCTBIE CTPYKTYpbl Pa3phIXJICHBI,
HaO0yXaHUsl ¢ o4araMd MYKOUJHOTO UM (UOPUHOUIHOTO HAaOyXaHUsl, MOCIEAHUE
0oJiee BbIpaXKE€HbI B EPUBACKYIISIPHBIX 30HAX MOJICTU3UCTOrO CIOS.

BbiBOaBI.

1. KOMIIEHCATOPHO-MIPUCIIOCOOUTETbHAS PEAKINS TKAHEBBIX KOMIIOHEHTORB
CTEHKH apTEPUH U KEeTyIKa KPBIC HA THUIO- U TUTIEPKUHE3UIO B YCIOBUSIX KAPKOTO
KJIMMaTa BbIpakajach, MPEXkKIE BCEro, yTONIIEHUEM BHYTPEHHEH 3J1aCTUYECKOU
MeMOpaHbl. B Hell yMeHbIIAIOCh KOJUYECTBO M U3MEHSIICA XapakKTep CKIAJIOK.
Tomnmuua cpeaHelt 000JI0YKU MPU CPOKE IKCIEPUMEHTA 6 HEenb BO3ICUCTBUS
TUMO-TUMEPKUHE3UH CTATUCTUYECKM 3HAYMMO U3MeHWiachk. B e€ cocrae
yMmeHblnanoch konuuectBo ['MK, pasBuBancs »siacto3. Penbed HapyxHOU
AMacTUYECKOM MeMOpaHbl pasriaxuBaics. B HapyxHOU 000J0UKe MOABISUIUCH
rpyOble KOJIIareHOBbIE BOJIOKHA, COEIMHEHHBIE C HApY>KHOM 3IIaCTHUYECKOU
MeMOpaHOM. Pa3BuBasioch ~ 3acTOlHOE€  TOJHOKPOBHME B COCYyHdax
MUKPOIUPKYJISATOPHOTO  pycia  Hapy>KHOH  00OJOYKH.  YBEIMYHMBAIOCH
coaepkaHue B CTeHKe Kucabix ['Al.

2. B causucroil 00070YKe BBISBICHBI allbTEPATUBHO-HEKPOTHUECKHE,
TUCIUPKYJISTOPHBIE U3MEHEHUS C YTOJIIIEHUEM TOJIIIUHBI CIIM3UCTON 000JI0UKU
U MOJCIU3UCTOrO CJIO0s, OTMEYAETCA YMEHBIIEHUE KOJINYECTBA ITIABHBIX KIIETOK,
YBEJIUYEHUE MMAPUETATIbHBIX KIIETOK.
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AHAJIN3 U BBIBOP METOJ10B CPABHEHUA
NHO®OPMALINMOHHBIX CUCTEM

Annomayus. Ha ceco0Hswnuil 0eHb y MHO2UX POCCULICKUX KOMNAHUL,
JHCeNarUWUX asmoMamu3upo8ams OUsHec-npoyeccovl, 03HUKIA He0OX00UMOCMb
nepexooa Ha poCCUutickyio uH@opmayuonnyro cucmemy, 6 wacmuocmu ERP-
cucmemy.

B nocneonue 200wt 6 Poccuu pazeusanace nonumuka umMnopmosameujeHus,
Umo npueeso K Nos8leHur0 Hogvlx uepokos na pvinke ERP-cucmem. B 2022 200y
Ha caume Market. CNews [1] 6vin onyonuxoean petimune ayyuux ERP-cucmenm.
Ananuz 6vl1 npogedeH no noxkazamensim (YHKYUOHANbLHOCMU, CMOUMOCMU U
gozmoxcrocmeti ERP-cucmem.

B oannoii cmamve 6vi1a npouszsedena oyeunka cucmem uz Tabnuywvr 1 6
VCI08UAX HeonpeoeleHHOCmU ¢ npumeHnenuem kpumepus Jlannaca, [ypsuya,
Carsuodoicoa u Maxcumunnozo Kpumepus.

Kntouesvie  cnosa:  ERP-cucmema,  ungopmayuonnas  cucmema,
CPABHUMENbHBIU AHATU3.

Ingurova R.R.

student

Scientific supervisor: Nedopekin O.V., PhD
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ANALYSIS AND CHOICE OF COMPARISON METHODS
OF INFORMATION SYSTEMS

Annotation. Today, many Russian companies wishing to automate business
processes need to switch to the Russian information system, in particular the ERP
system.

In recent years, the policy of import substitution has been developing in
Russia, which has led to the emergence of new players in the ERP systems market.
In 2022, the Market.CNews website [1] published a rating of the best ERP
systems. The analysis was carried out in terms of functionality, cost and
capabilities of ERP systems.
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In this article, the systems from Table 1 were evaluated under uncertainty
using the Laplace, Hurwitz, Savage and Maximin criteria.
Key words: ERP-system, information system, comparative analysis.

[TocTaHOBKA 3a7]a4M MPHU OLIEHKE U CPAaBHEHUU UH(POPMAITMOHHBIX CUCTEM
B YCJIOBHUSX HEONPEACTICHHOCTH (OPMYIUPYETCS CISAYIOINIUM 00pa3oM:
CYILIECTBYET MHOKeCTBO anbTepHaTuB ai: «1C: ERP YnpaBnenue npennpusituem
2.5», «Typ6o ERP», «l"amaktuka ERP», «ERP Monomut», «Lexema-ERP»,
«SBC-Enterprise», «MacroERP», «Visary ERP».

Kaxmas u3 anbTepHATHB OIICHUBACTCSI MHOXKECTBOM KPUTEPHUEB OLICHKU
s dexTUBHOCTH Kj:

1. dynkuonan (K1) — onuH U3 BaKHEHIIUX KpUTepueB mpu Beibope ERP-
cucteMbl. J[Ji1 OIEHKM YYUTHIBAJIOCh HAJIMYUE CICAYIONIUX MOJYJICH:
«byxranrepus», «YnpaieHue npoekrammu», «KazHauencTBo», «YIpapiieHUE
nepcoHanom», «Jloructukay, «[Ipou3BoacTBo;

2. CroumocTts (K2);

3. lononuutenbubie Bo3MOKHOCTH (K3). K HHUM OTHOCSATCS: aHAIMTHKA
nanubeix Bl; paGorta ¢ Gonbmumu ganHsiMu BigData; ympaBienue cknamom;
yIpaBJIeHUE MIPOIaKaMU; yIIPaBICHUE 3aKyIIKaMU;

4. ®opmartsl moctaBku (Ks): KOpoOouHast Bepcusi, obavuHas BepcHs, ON-
premise;

5. TecroBsiit mepuo/ (Ks): 4eM J0JIbIle TECTOBBIIM MEPHO, TEM JIyUIlle s
KJIMEHTA;

6. Kpoccrumathopmennocts (Ks). 111 OLIEHKH YYUTBHIBAJIOCh KaK HAJTUUNE
otnenbHOM Tporpammbl i TIK, Tak m Bepcus s B3O-Opaysepa. A Takke
Haju4ue npriokenus s Android/iOS.

TpeOyeTcst ompenenuTh Haujydlllee pEIIeHHEe — BBIACIUTh Haubosee
NOJIXOANIYIO0 JUIsl BHEAPEHUS HHPOPMALMOHHYIO CHUCTEMY AaBTOMATHU3AIlUU
ousHeca B Poccun.

Onenku 3¢ dextuBHOCTH cucTeM, 3ananabie JIIIP (umo mpuHuMaromee
pelieHre) B yCIOBUSIX HEOMPEAEICHHOCTH IO BCEM KPUTEPUSIM B IUAMA30HE OT
0,1 mo 0,9 npencrasieHs! B Tabuie 1.

Jloruka BbIcTaBJIeHUs 0AJJIOB ObLIA CJIeAYIONIei:

DYyHKIUOHAJ: BCETO 6 MOTyJIe 3a KaXKIbI MOYJIb HAUUCIsI0Ch 1o 0,15
OaoB.

CTouMOCTB: pacCUUTHIBATIACH UCXO/S U3 JaHHBIX UCTOYHUKA [1].

JlonoTHNTEIbHbIE BO3MOMKHOCTH: BCEro OBUIO BBHIOPAHO 5 KITFOYEBBIX
BO3MOXXHOCTEH I OIeHKH (aHanmuTuka maHHblXx Bl, paGota ¢ Oonbmmmu
nanaeiMu BigData, ynpasienne ckiiaom, ypaBieHHE IPOIaKaMHu, yIIPaBIECHUE
3aKynkamu). 3a Kaxaelii Moaynb Hauucisiock no 0,18 Oamnos. Ecnu momynb
OBLT peain30BaH 4acTU4YHO, TO 1o 0,09 Gannos.
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@®opMaT mocTaBKHU: 3a (opMaT MOCTABKU B BHIE€ KOPOOOUHOTO peIICHUs
Hauyucysock 1o 0,36 6anmnoB. 3a HaMuKe 00J1aYHOM BepcUU U oAnucku mo 0,27
6amnoB. [Ipu Hanuuuu Becex Tpex ¢popmaTtoB — 0,9 Gaios.

TecToBbIii MEPHOA: MaKCHMAIFHOE KOJIMUYECTBO OAJJIOB HAYMCIISAIOCH 32
TECTOBBIN Mepuol cpokoM B 1 rof. 3a 1 mecsiy Hauucsnock 0,075 6amnos. Eciu
MMENNCh OTPAaHUUYEHUS, TO OAJITBI TOHUKAIUCH.

KpoccniatgopmeHHOCTh: Tak KaK B HBIHEIIHUX PEATHAX BO3MOXKHOCTD
paboThl OHJAWH KpaillHe BoOCTpeOOBaHAa, CJEeAyeT YYeCTb KpUTEpHil
KpOocCIu1aT(OPMEHHOCTH U BKIIFOUUTH €TO B OLICHKY.

Bcero 6su10 BhIZIeeHO 4 BapuaHTa (mporpamma st T1K, Bepcust st Be6-
Opaysepa, npwioxenue maist Android, mpunoxkenuwe s 10S). 3a Kaxablid
BapHaHT Hauucisoch no 0,225 6amnos.

0,1 — »To MuHUManbHEIN O0amt, a 0,9 — 3To MakcUMaIbHBIM Oajl. bamib
BBICTABIISUTHCH HA OCHOBAHWUHU MH(OPMAIINH, PEACTaBICHHON B TabmuIe 3.

Tabmuma 1 — Ownenkn 3¢¢eKTHBHOCTHM CHCTEM B YCJIOBHSX
HeomnpeaeJeHHOCTH M0 BCeM KPUTEPHUSIM

ai k1 ko ks K4 ks ke
1C: ERP (a;) 0,9 0,9 0,9 0,9 0374 | 009
Typ6o ERP (a,) 0,9 0,81 0,9 0,9 0,298 | 0,45
I'anakTuka ERP (a3) 0,9 0,82 0,72 0,63 0,45 0,225
ERP MonoauT (as) 0,9 0,7 0,9 0,54 0 0,675
Lexema-ERP (as) 0,83 0,7 0,9 0,63 0 0,9
SBC-Enterprise (as) 0,9 0,7 0,72 0,63 0 0,45
MacroERP (a7) 0,75 0,7 0,9 0,9 0 0,45
Visary ERP (as) 0,6 0,7 0,9 0,9 0 0,45

Kputepnii Jlansaca

OcHoBoil kputepust Jlamnaca gBisieTcsl NPUHIMI PAaBHOBEPOSITHOCTH [2],
COTJJACHO KOTOPOMY BCE BO3MOKHBIE TMOCJIEACTBUA MPUHATHS PEUICHUA
PaBHOBEPOSTHBI, U KaXXJI0€ U3 HUX JOJDKHO OBITh PacCMOTPEHO B Ipoliecce
npuHsaTUa pemenud. Kpurepun Jlammaca mnpeamosiaraer, 49ro peLIEHUE
MIPUHUMAETCS] HA OCHOBE OKMJIa€MOM TOJIE3HOCTH, KOTOPAasi BBIYUCISAETCS IyTEM
YMHOXEHUS BEPOSITHOCTU KaXXI0r0 U3 BO3MOKHBIX MCXOJIOB Ha €ro MoJIE3HOCTh,
MOCJIE YEer0o CYMMHPYIOTCSI BCE MOJyYEHHbIE 3HaUeHUs. Penienue, npu KOTopoM
O’KHJIaeMas TI0JIE3HOCTh Oy/IeT MAaKCUMAJIbHOW, CYUTACTCS ONTUMATBHBIM. Takum
o0Opa3oM, OIeHKa BaXXHOCTH Bcex kputepueB (1/6) pasna 0,16. Berancnsem
OLICHKU CHCTEM:

K(a1) = 0,16*0,9+0,16*0,9+0,16*0,9+0,16*0,9+0,16*0,374+0,16*0,9=0,779
K(a2) =0,16*0,9+0,16*0,81+0,16*0,9+0,16*0,9+0,16*0,298+0,16*0,45=0,681
K(as) =0,16*0,9+0,16*0,82+0,16*0,72+0,16*0,63+0,16*0,45+
0,16*0,225=0,599
K(as) =0,16*0,9+ 0,16*0,7+ 0,16*0,9+ 0,16*0,54+ 0,16*0+ 0,16*0,675= 0,594
K(as) =0,16*0,83+ 0,16*0,7+ 0,16*0,9+ 0,16*0,63+ 0,16*0+ 0,16*0,9=0,633
K(as) =0,16*0,9+ 0,16*0,7+ 0,16*0,72+ 0,16*0,63+ 0,16*0+ 0,16*0,45=0,544
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K(ar) =0,16*0,75+ 0,16*0,7+ 0,16*0,9+ 0,16*0,9+ 0,16*0+ 0,16*0,45=0,592
K(as) =0,16*0,6+ 0,16*0,7+ 0,16*0,9+ 0,16*0,9+ 0,16*0+ 0,16*0,45=0,568
Takum 00pazoM, onTHUMalIbHOM cUCTEMOM Mo KputTeputo Jlamnmaca mpu
3ajaHHbIX ouneHkax oa¢dextuBHoctu sBuserca «lC: ERP  VYnpasnenue
npeanpustieM 2.5» (HauBbIcas oneHka cuctemsl — 0,779).
Kputepuii Banbaa
OcHoBolt kpuTepust Banbaa (0CTOpOXKHOTO HAOIIOATENS ) ABJISIETCS BLIOOP
pelIeHns. HAa OCHOBE MAaKCUMAJIbHOIO BBIMTPHIIIA PU HAUXYJIINUX YCIOBUAX, TO
€CTh BBIOOp pelieHus, KOTOPOe 1aeT HauOOJIbIINH MUHUMAJIBHBIN pe3ysIbTaT:
Min(a;) = 0,374
Min(az) = 0,298
Min(az) = 0,225

Min(as) =0
Min(as) =0
Min(as) =0
Min(a7) =0
Min(ag) =0

Max(min) = 0,374
Hcxons u3 OlEHKH MO JaHHOMY KpuUTepuio cTouT BbIOMpaTrh «1C: ERP
VYnopasnenune npeanpusteMm 2.5». Hammenee moaxonsiMMu BapuaHTaMU B
naHHOM ciaydae sBisioTess K ERP Monomuty, «Lexema-ERP», «SBC-Enterprise»,
«MacroERP», «Visary ERP».
Kputepuii I'ypsuna
[Ipu pemennn 3amayn BbIOOpa MH(POPMALMOHHOM CUCTEMBI KPUTEPHUEM
neccumusma- ontumuszma (['ypBuiia) HEOOXOAMMO YYUTHIBATH CAMOE BBICOKOE U
caMOe€ HHU3KOe 3HaueHUs OIEeHKH 3pdeKkTuBHOCTH u3 Tabmuubl 1. s storo
BBoauTCA Kodpduiument ontumusma o (0<=oa<=1), xapaKkTepHU3yIOIIHii
orHomenne K pucky JIIIP. DddexkTuBHOCT, cHCTEMBl HAXOAMTCS Kak
B3BEIIEHHAass C IOMOIIbI0 KOd(PUIMEeHTa o CcyMMa MaKCHUMaJIbHOH U
MHUHHMaIbHOH oneHOK. ITycTs o = 0,6. Mcnionb3yem hopMyIbl:
K(ai) =a max;j kij + (1 —a)minj kij,0<a<1lmu
Kom, = maxi{max; kij + (1 — a) min; k;},0<a <1
1utst pacyeTa 3PPEKTUBHOCTH CUCTEM:
K(a:) = 0,6*0,9 + (1-0,6)*0,374 = 0,689
K(a2) = 0,6*0,9 + (1-0,6)*0,298 = 0,659
K(as) = 0,6*%0,9 + (1-0,6)*0,225 = 0,63
K(as) = 0,6*%0,9 + (1-0,6)*0 = 0,54
K(as) = 0,6*%0,9 + (1-0,6)*0 = 0,54
K(as) = 0,6*%0,9 + (1-0,6)*0 = 0,54
K(a7) = 0,6*0,9 + (1-0,6)*0 = 0,54
K(as) = 0,6*0,9 + (1-0,6)*0 = 0,54
Takum o0pa3oM, ONTUMaJbHOW CHUCTEMOW MO KpuTepuio ['ypBuua npu
3aIaHHBIX OIIEHKAaX A()PEKTUBHOCTU U 3aJaHHOMY KOA(D(PUIMEHTY ONTUMHU3MA
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apigercs «1C: ERP VYmnpaenenue npennpusituem 2.5» (HauBbICcLIas OLEHKA
cuctemsl — 0,689).
Kpurtepuii CaBuaxa

JUisi OLlEHKHM CHUCTEM IO KPUTEpPUI0 MUHUMaJIbHOro pucka (CaBumaxa)
Matpunia 3¢G(PEKTUBHOCTH JOJDKHA OBITh NMpeoOdpa3oBaHa B MaTpUIly IMOTEPh
(pucka). Kaxxaplif 311eMEHT MaTpULlbl TOTEPh ONPEENIeTCsl KaK pa3HOCTh MEXKIY
MaKCUMaJIbHBIM U TEKYIIMM 3HAYEHHUSIMHU OLICHOK 3(P(PEKTUBHOCTU B CTOJOLE.
Hcnonb3yem GpopMyiy it pacyeTa 3J€MEHTOB MaTPUILIbl TOTEPb:

kij = max; kij - kij

Bo Bcex mectu cronOuax martpuibl 3(QGEKTUBHOCTH MaKCHUMaJlbHas
ouenka — 0,9. B tabnuue 2 mpencraBiieHa MaTpulia MOTEPb Jsi KpUTEpUs
CoBuKa.

Tadauna 2 — Matpuua norepsb Aisi Kpurepusi CIaBuIKa

ai K1 k2 ks Ka ks Ke
1C: ERP (a1) 0,0 0,0 0,0 0,0 0,526 0,0
Typ6o ERP (a2) 0,0 0,09 0,0 0,0 0,602 0,45
Taaaktuka ERP (as) 0,0 0,08 0,18 0,27 0,45 0,675
ERP Monouur (a4) 0,0 0,3 0,0 0,36 0,9 0,225
Lexema-ERP (as) 0,07 0,3 0,0 0,27 0,9 0,0
SBC-Enterprise (as) 0,0 0,3 0,18 0,27 0,9 0,45
MacroERP (ar) 0,15 0,3 0,0 0,0 0,9 0,45
Visary ERP (as) 0,4 0,3 0,0 0,0 0,9 0,45

[Tocne mpeoOpa3zoBaHUs MATPUIIBI UCTIOJIB3YETCA KPUTEPUH MUHUMAKCA:
K(a1) = max (0,0; 0.0; 0,0; 0,0;0,526; 0,0) = 0,526
K(az) = max (0,0; 0,09; 0,0; 0,0; 0,602; 0,45) = 0,602
K(as) = max (0,0; 0,08; 0,18; 0,27; 0,45; 0,675) = 0,675
K(as) = max (0,0; 0,3; 0,0; 0,36; 0,9; 0,225) = 0,9
K(as) = max (0,07; 0,3; 0,0; 0,27; 0,9; 0,0) = 0,9
K(as) = max (0,0; 0,3; 0,18; 0,27; 0,9; 0,45) = 0,45
K(ay) = max (0,15; 0,3; 0,0; 0,0; 0,9; 0,45) = 0,9
K(as)=max (0,4; 0,3; 0,0; 0,0; 0,9; 0,45) = 0,45
MunumansHas oreHka y cucteMm «SBC-Enterprise» u «Visary ERP».
Takum 006pa3om, ONITUMANTEHBIMU CUCTEMAMH 10 Kputeputo CrBuKa IpH
3amaHHbIX oleHKax 3¢ dexTuBHOCTH sBIsAIOTCS «SBC-Enterprise» u «Visary

ERP».
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Mec-| Kommanus ERP- @yaknno- |Jonoman-|®@opmate] TecTobri Kpoccmwat- [Cron]
TO CHCTEMA HaI TelbHbIE |[I0CTABKH| mepuox | GopMeH- MOCTH
BO3IMOK- HOCTh
HOCTH
1 1C 1C: ERP [Momaeni | Iapokne| Obmako, |6 Mecanes| Windows, |Hums-
VHEITHOHAT On-prem. | c orpass- | Beb-eepcHd, | Kad
Kopobxka | uenmanm | Androad,
108
2 KoHcHeT TVPEOQ MMomueni |IMaporne | Obmako, |Ilo corna-| Windows, |Hus-
Buznec ERP** | dyHrimoHan On-prem. | coeammo | Android | xas
Tpymm Kopobka
3 |Kopoopauma | Tanaxteka| Tlommeni | Cpezmme | Onprem.| o6 Windows |Hums-
«] AMAKTHEAY ERP VHEITHOHAT Kopobxka | mecanes Kad
4 | MomomiI- ERF Momueni | IIapokne | Odmako, Her Windows, |&'g*
Hado MoHOMHT | QVHEITHOHAT On-prem Beb-pepcus,
Android
5 JNexcema | Lexema- TMomaeni  |Iapoxne | On-prem.| Her Windows, |Cpegn-
ERP DYHEITHOHAT Kopodka Bed-gepcud, | Hag
Androd,
108
& | CHCTeMHEIE SBC- TMomueni | Cpegmme | On-prem. | Her Windows, |=&'g*
Brzrec Enterprise | dyHKIHOHAT Kopobra Bed-pepcHa
FonmoHeHTH
7 MACRO | MMacroERP Her ITapoxse | Obrako, Her Windows, |Cpen-
MOTYIT Cn-prem, Bed-pepcusa | Hag
“Tlepcosar” Kopobka
g Bmzmec | Visary ERP Hert NTapoxue | Obxako, Her Windows, |&/g*
ABTOMATHEA KazHadeHCTEa Cn-prem, Bed-eepcus
H IPOHIEOI- Kopobra
CTE3

Taoauua 3. Pelituur ERP-cucrem 2022
* - MOCTABIIHUK OTKA3aJICS MIPEAOCTABIIATH IICHBI.
Hcrounuk: Market.CNews

3akiiouenne

[TonBoas UTOTH, MOKHO CII€JIaTh BBIBOJ O TOM, YTO HAMJTYYIIEH CHCTEMOM
JUTSL BHEJIPSHUS TIPH aBTOMAaTH3alMu OM3HECA B POCCUUCKHUX YCIOBUSX SIBISICTCS
«1C: ERP Ynpanenue npeanpusituem 2.5».

Hcnonb3oBaHHbIE HCTOYHUKH:

1. Mapkerunrosoe uccienoBanue "ERP-cucremsr: Poccus 2022" // CNews. - Pe
®uM noctyma: https://market.cnews.ru/research/erp 2022/table?p=review (nara
obpamenus: 09.05.2023)
2. Meroauveckue yka3zaHWS K JICTHEW y4eOHOW MpakTUKe Mo WH(pOopmMaTHKe
«IIporpammupoBanue». [l CTyA€HTOB TEpBOrO0 Kypca HampaBICHUS
noarotoBku  38.03.05 «busnec-unbopmatuka» Qakymnbreta «lIpuknagHoii
uHdopmaTuku» o4dHo (opmer oOydenus / KybOan. roc. arpapH. yT-T., COCT.
Mypnun A.T'., T'onuap O.M. / [log pengakuueit a.3.H., npod. T.I1. bBapanoBckoi,
2015.
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OOPMUPOBAHUE ITOHUMAHUSA CJOKHBIX JTOT'MKO-
I'PAMMATHYECKHUX CTPYKTYP A3BIKA Y CTAPHINX
JOIKOJIbHUKOB C TU3APTPUEN U HEJIOPA3BUTUEM
IMPOCTPAHCTBEHHBIX ITPEJCTABJIEHUM

Aunomayua. B cmamve onucambi meopemuueckue nooxoovl K
PopMuUpoBaHUIO T0SUKO-2PAMMAMUYECKUX CIPYKMYP A3bIKA Y OOUKOIbHUKOE -
6 nem ¢ ousapmpuei U HedOpa3gUMUEM NPOCMPAHCMBEHHLIX NPEOCmAasieHuUll,
H3zyuenue oanHoll npobremvl no360uUN0 8blA6UMb Cheyuuyeckue mpyoHocmu
ONepupoB8anusl CMbICI080U UHpOpMayuel, O0CHO8Y KOMOPLIX COCMABIAIOM
C/I0JICHblE NAMO2eHeMmUYecKue U HeUpoOnCUxoi02udecKue Mexanusmol

Knrouesvie cnosa: demu cmapuie2o 00uKoIbHO20 803pacma ¢ ousapmpuet
u  Hedopazgumuem  NPOCMPAHCMBEHHLIX  NPeOCmasieHull,  npooiembl
GPopMuposanusi NOHUMAHUSL CIIONCHBIX JIOSUKO-2PAMMAMUYECKUX CMPYKMYD
A3bIKA.

Kalimbetova Yu.A.

graduate student

Don State Technical University
Russia, Rostov-on-Don

FORMATION OF UNDERSTANDING OF COMPLEX LOGICAL AND
GRAMMATICAL STRUCTURES OF THE LANGUAGE IN OLDER
PRESCHOOLERS WITH DYSARTHRIA AND UNDERDEVELOPMENT
OF SPATIAL REPRESENTATIONS.

Annotation. The article describes theoretical approaches to the formation
of logical and grammatical structures of language in preschool children aged 5-
6 years with dysarthria and underdevelopment of spatial representations, the
study of this problem has revealed specific difficulties in operating with semantic
information, which are based on complex pathogenetic and neuropsychological
mechanisms

Keywords: children of senior preschool age with dysarthria and
underdevelopment of spatial representations, problems of formation of
understanding of complex logical and grammatical structures of language.
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AKTyallbHOCTh ~ HUCCIEJIOBaHUS. B COBpEMEHHOM  CHEIUaIbHOM
00pa3oBaHUU OJTHUM U3 KIIOUEBBIX HAMPABIICHHUI BBHICTYINAET MPOLIECC PA3BUTHUS
y JleTeil JOIIKOJBHOTO BO3pacTa S3bIKOBBIX KOMIIETCHIIUN  (SI3bIKOBBIC
000011IeHNs, OCO3HAHKUE DJIEMEHTAPHBIX SI3bIKOBBIX SIBJICHUM W HOPM, HABBIKOB
CaMOKOHTPOJISI 32 COOCTBEHHON pPEUbI0 M PEYbI0 JPYTUX W T.I.), KaK MPaBUIIO
dbopMupyeMbIX B Mpolecce cucreMaruieckoro ooyuyenus. Ilegaroru B pabote ¢
JNEeTbMU JOJDKHBI YYUTHIBATH TOT (PAKT, YTO MPU CTUXUIHOM (HOPMHUPOBAHUU
SI3bIKOBBIX ~ KOMIIETEHIIMA JIMIIb HEMHOTHME JIETH CIIOCOOHBI  YCBOUTH
HE0OXOUMBIE HOPMHBI SI3BIKA, SBJISIIOLIHECS 0053aTEIbHBIM YCIIOBUEM YCIIEIITHOTO
o0yuenus B mkosie (bensikosa JI.W., 'onuaposa H.H., llumkora T.I'. u ap.) [1].

Hapymienust skcnpecCMBHONW UM MMIIPECCUBHON peur 3aHUMAIOT OJHO W3
BEJIYIINX MECT CPEJIU MPUYNH HEYCIIEBAEMOCTH Y MJIQIIINX IKOJIbHUKOB.

B crapmiem JomkoibHOM BO3pacTeé BO3HHUKAET HEOOXOJMMOCTh B
YCBOEHUHU y4eOHOT'0 Marepuaja, JIOTMKO-TpaMMaThuuecKasl CII0’)KHOCTbh KOTOPOTO
C KaXIbIM TOJI0M 00y4eHus Bce Bo3pacTaeT. [lepen monkoapHUKaMU TOCTOSIHHO
BCTaeT 3ajaya TOYHOTO U IIOJIHOTO TOHHWMAaHHUsS BepOalbHOUW HH(POpPMAIUU.
YpoBeHb  CcPOPMHPOBAHHOCTH  MPOIIECCOB  JICKOJAUPOBAHHUS  JIOTHKO-
rpaMMaTUYECKUX CTPYKTYp sS3bIKa OKa3bIBA€T 3HAUUTEIILHOE BIIMSHUE TIa
3¢ PEeKTUBHOCTh YCBOEHUS yueOHOTO MaTepuasa. M3ydeHue qaHHON mpoOsieMbl
MO3BOJIMJIO BBISIBUTH CIENU(PUUECKUE TPYIHOCTH OINEPUPOBAHMS CMBICIOBOM
uHoOpMaIreil, OCHOBY KOTOPBIX COCTABISIIOT CJIOXHBIE MAaTOT€HETUYECKUE U
Helporicuxoinorudeckue Mexanusmel (Jlomatmna JILB., MactiokoBa E.M.,
Tpayrort H.H. u ap.) [2;3;5].

IIpocTpaHCcTBEHHBIE MPECTABICHUS SABJISIIOTCA 0a30BBIMHU
COCTaBIIIOIIMMH  TICUXUYECKOW  JESATENBbHOCTH CTApIIETO  JONMIKOJbHUKA/
[IpocTpaHCTBEHHBIN aHAIU3 U CUHTE3 JIC)KUT B OCHOBE TOHUMAaHUS Pa3BEPHYTOMN
peur: CIIOCOOHOCTH HE TOJBKO YACpP>KaTh B MAMSITH BCE AJIIEMEHTHI Pa3BEPHYTOM
pPEUEBO CTPYKTYPBI, HO BPEMEHHO «0003PETh» €€, yI0XUTh B OJJHOBPEMEHHO
BOCIIPUHMMAEMYI0 CMBICIIOBYIO CXEMY. «CHUMYJIbTaHHOE 0003peHue» u
COCTaBIICHHE CHUMYJIbTAHHBIX CMBICJIOBBIX CXEM COBEPIICHHO HEOOXOMMMBI IS
MMOHUMAaHHUSI PEYEBBIX KOHCTPYKIIUI, KOTOPBIE BKIIOYAIOT B CBOM COCTaB CIOKHbBIE
JOTUKO-TPAMMATUYE€CKUE OTHOLIEHHUS, BbIpakaeMble C MOMOUIBIO MPEIJIOTOB,
MaJIe’)KHbIX OKOHYaHMM, nopsiaka cinoB u apyrux cpeacts (b. I'. Ananbes, A. P.
Jypus, A. A. Jlroonuuckas, H.S.Cemaro, M. M. Cemaro, . A. ®unarosa, JI. C.
IIBeTKOBa U 1Ip.).

CdopmupoBaHHBIE ¥ TIOJHOICHHBIE CTPYKTYPHO-()YHKITMOHAIBHBIE
CUCTEMBI MO3ra CIyXaT MOP(OJOTUYECKOH OCHOBOW IS  Pa3BUTHUSA
WHTETPATUBHBIX TCUXWYECKUX (GyHKIUUA. HapymieHus ycTaHOBIEHUS CIyXO-
MOTOPHBIX, CIIyXO-3pUTEIbHBIX, ONTUKO-TIPOCTPAHCTBEHHBIX,
COMAaTOMNPOCTPAHCTBEHHBIX CBS3€H, MX MPOYHOCTH, MOJBHKHOCTH SIBISIOTCS
OJIHMM U3 MEXaHU3MOB HEJI0PA3BUTHUS PEUU U JPYTUX NCUXUYECKUX (PYHKIUH.

[IpoOnema He1Opa3BUTHS PEUH Y A€TEH CTapiliero AOIIKOJbHOIO BO3pacTa
C Iu3apTpueil Ha COBPEMEHHOM JTale XapaKTepHU3yeTCs TEeHICHLUEH
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MHOT'OACIIEKTHOI'O0 aHajIM3a HE TOJBKO JIBUTATEIbHBIX, PEUYEBBIX, MO U y4e€OHO-
M03HABATEIbHBIX 0COOCHHOCTEN JaHHOU KaTeropuu aerei. [Ipu skcnpeccuBHBIX
HAapyLUICHUSAX peYd B CHCLUAIBHOM HAayYHOH, METOAUYECKON JIUTEpAType
HEIOCTATOYHOCTb  IIOHMMAaHHs  PEYEBOIO  BBICKA3bIBAHUS  TPALULIMOHHO
paccMaTpuBacTCd Kak BTOPUYHOE pPACCTPOMCTBO, C YKa3aHUMEM Ha TO, 4YTO
CMBICJIOBAsi CTOpOHA peuH siBisieTcs coxpaHHoi (Jlonatuna JI.B., Jlaytkuna C.B.
u 1p.) [2:4].

OcCHOBHOE BHUMaHHE MpPU JU3APTPUM U OOIIEM HEJAOPa3BUTUU PEUU
HaIlpaBJICHO HAa JUAarHOCTUKY M  KOPPEKLUMIO OKCIPECCHUBHOM  PEUH.
WNmnpeccuBHas peub HapyliaeTcss HE Tak I'pyOO M 4acTO BbINAJAeT U3 MOJIA
3peHUsl JIOIONEI0B, YTO 3HAYUTEIBHO OCJIOXKHAET M 3aMeIsAeT IIPOoLEece
KOPPEKLUU.

AHanu3 TCUXOJWHTBUCTUYECKOM, HEHWPOICUXOJIOIMYECKON, IMCHUXOJIOTO-
[IEJarOri4YeCKOM M Hay4YHO-METOAUYECKOM JIMTEepaTypbl, HU3y4YEHUE OIIbITa
paboThl JIOIIKOJIBHOTO 00pPa30BATENILHOTO YUPEKACHUS MO3BOJIMIIA BBISBUTH
HECOOTBETCTBUS U MPOTUBOPEUUS MEKIY:

- BO3pAacCTaoIei MOTPEOHOCThIO OOIIECTBa M TOCYIapcTBa B OOy4YeHUU
JIeTeil, UMEIOIINX OTKJIOHEHHUS B PEUYEBOM PA3BUTHH, B YCIOBUSX OOydYeHHUS B
JOIIKOJIbHOM 00pa3oBaTeNbHONM OpraHu3alid U CIOXKHUBIICHCS CHCTEMBI
oOpa3oBaHus, OPHEHTHPOBAHHOW Ha OOy4YeHHE | BOCHHTaHHE JEeTe C
IIOJTHOLICHHBIM PEYEBbIM Pa3BUTHEM,;

- HEOOXOJMMOCTBIO JaJIbHEWINEro  IeJCHANPABICHHOTO0 M3y4YeHUs
IICUXOJOTUYECKUX MEXaHU3MOB HAPYILICHUN 3KCIIPECCUBHOM M UMIIPECCUBHOU
peun |y CTapluMxX IIKOJbHUKOB C  JU3apTpUEd U HEJAOCTaTOYHOU
pa3pabOTaHHOCTHIO ATOTO BOMPOCA B HAYUYHOH JIUTEPATYPE;

- TPaKTUYECKON BOCTPEOOBAaHHOCTHIO B JIOTOMEIUYECKON pabdoTe
KOPPEKIMOHHO-PAa3BUBAIOIIMX TEXHOJIOTMA II0 KOPPEKUMU HapYyLICHUU
UMITPECCUBHOM CTOPOHBI pEUYU U HEAOCTATOYHON UX pa3pabOTaHHOCTHIO.

Ha ocHOBe [aHHBIX HECOOTBETCTBHM W MPOTUBOPEUYUH OIpEAcIcHa
npobyieMa HCCIEOBaHUsA, KOTOpas 3aKJIIOYaeTcsi B H3YYCHHUM MEXaHHU3MOB
HEJIOPA3BUTH pEYH, INOHUMAHUA JIOTUKO-TPAMMATHYECKUX CTPYKTYP S3BIKA
CTapIIMX JOLIKOJIbHUKAMHM C AU3apTpueil U B pa3paboTKe KOPPEKIHOHHO-
pa3BUBAIOLIEH NPOrpaMMBbl JUIA CTApIIMX JOUIKOJIBHUKOB C JH3apTPUEH H
HEJIOPA3BUTHEM  IIPOCTPAHCTBEHHBIX IPEACTaBICHUW. B  NpoBeneHHOM
WCCIICJOBAHUH KOHKPETHU3UPOBAHBl M YYTEHBI HAy4HBIE IPEJACTABICHUS O
COJEP>KaHUU MOHATHH «(POPMHUPOBAHUE JIOTUKO-TPAMMATHUYECKUX KOHCTPYKIIMMA
A3bIKa Yy JOLIKOJIBHUKOB», «IIPOCTPAaHCTBEHHBIE IPEIACTABICHUS Yy JETeu
CTaplIero JOLIKOJIBHOTO BO3pacTa € JW3apTpUe» W Ap.; TEOPETUYECKHU
00OCHOBAaHO COJEpXaHHE MapIUAIBbHON TporpaMmel 1Mo  (HOPMUPOBAHUIO
IIOHUMAaHMS CIIOKHBIX JIOTMKO-TPAMMAaTUYECKUX CTPYKTYp SI3bIKa y CTapIIMX
JNOLIKOJIBHUKOB €  JH3apTPUE M  HENOPA3BUTUEM  IPOCTPAHCTBEHHBIX
IIpEeICTaBICHN; pa3paboTaHa MOJEib B3aUMOJEHCTBHS YUMTENSA-JIOroNeaa,
IIE1arora-rcuxoyora, BOCIHUTATENIEW JIOTONEAUYECKUX TIpPynmn B IPOLECCE
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(opMHUpOBaHUS MOHUMAHMS CJIOKHBIX JOTUKO-TPAMMAaTHYECKUX CTPYKTYP A3bIKa
y CTapLIUX JOUIKOJIBHUKOB C IU3apTPUEN U HEJOPA3BUTHEM ITPOCTPAHCTBEHHBIX
IIPECTABICHUN.
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MCIOJIb30BAHUE COIIUAJBHBIX CETEM HA PABOTE JIJISI
COBEPIIEHCTBOBAHMNS YIIPABJIEHUS COIIUAJIBHBIM
PASBUTUEM

Annomayus. Coyuanvhvie cemu MONCHO UCNONb308AMb OJisl YNPABIEHUS.
NOMOKOM UHGOpMayuu 6Hympu KOMAHO, MeM CAMbIM YKPENIsis YNpaeieHue
SHAHUAMU, KOMOpoe Modcem Oblmb C643aHO0 ¢ UHHOBayusmMu. B smom
UCCNIe008AHUU Mbl PA3PAOOMAIU MOOelb Ol NPOBEPKU GIUSHUSL COYUAILHBLX
cemell Ha cucmemy MpPAH3AKYUOHHOU NAMAMU, CHOCOOHOCMU K YCBOCHUIO
(nomenyuaibHas U  pPeanu308aHHAs eMKOCMb) U NPOU3BOOUMENbHOCHLb
UHHOBAYUOHHO20 000pYydosanus. Yacmuyunvlil anaiuz mMemoooM HAUMEHbULUX
Kkeadpamos 61 Komanovl pazpabomuuKos8 NpocPAMMHO20 0becneyeHus
VKA3bleaenm HA NOJONCUMENbHOE GIUSHUE COYUAIbHbIX cemell Ha Cucmemy
MPAH3aKYUOHHOU NAMAMU, A MAKIHCEe HA NOMEHYUAIbHYIO U Peanru308aHHYIO
CNOCOOHOCMb K YCBOCHUIO, 4MO, 6 C80I0 0uepedb, MOdicem NOGIUsmb Ha
UHHOBAUUOHHYIO NPOU3E0OUMETIbHOCHL KOMAHObL. B amoil cmamuve npedcmasiien
meopemudeckul 6K1a0 U ONUCAHbL NOCAeOCMEUsL OJisl HEOPEHUs. COYUAIbHBIX
cemell 8 KOMAHOAX, OCHOBAHHBIX HA 3HAHUSIX.

Knouesvie cnosa: coyuanvuvie cemu, NOMEHYUAIbHASI CHOCOOHOCMb
cucmemvbl MPAH3AKYUOHHOU NAMSIMU K YCBOEHUIO, Pealu308aAHHAsL CNOCOOHOCMb
K yC80oeHUio, 3(pPekmusHocmos KOMaAHOHOU pabombi.
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USE OF SOCIAL MEDIA AT WORK TO IMPROVE SOCIAL
DEVELOPMENT MANAGEMENT

Annotation. Social media can be used to manage the flow of information
within teams, thereby strengthening the knowledge management that can be
associated with innovation. In this study, we developed a model to test the impact
of social networks on the transactional memory system, the ability to assimilate
(potential and realized capacity), and the performance of innovative hardware. A
partial least-squares analysis of 61 software development teams indicates a
positive impact of social media on the transactional memory system, as well as
potential and realized learning capacity, which in turn can affect the team's
innovative performance. This article presents theoretical contributions and
describes the implications for the adoption of social media in knowledge-based
teams.

Kye words: social networks, potential learning ability of the transactional
memory system, realized learning ability, teamwork efficiency.

OpraHuzainuu BHEAPSIOT KOMaHAHBIE CTPYKTYpHl sl 3(Q¢dEeKTUBHOTO
COTPYIHUYECTBA MPHU BHIMIOJHEHUH HAYKOEMKHUX 3a7a4 JJIsi JTOCTHKCHHSI CBOMX
WHHOBAIIMOHHBIX 11eneit [1,2]. Takas cuTyarus BBIHYKIAeT KOMaHbI OBICTPO U
MOCTOSIHHO YJIydliaTh CBOM mokazareiu. ColuaibHble CETH HEOOXOIUMBI ISt
KOMaHJTHOW pabOThl U OOMEHA 3HAHUSAMH; TAKUM O0pa30oM, OHU ObUTH MPUHSTHI
ABYMsI TPETSAMH OpraHusaiuii, Bxomsamux B coucok Fortune Global 500. [3]
CornuanbHble CETH BKIIOYAIOT B ce0s1 HAOOP TEXHOJIOTHYECKUX MHCTPYMEHTOB,
KOTOpbIe 00ecreunBaoT OecriepeOONHYI0 KOMMYHUKAIIMIO W B3aUMOJICHCTBUE
MEXIy WICHAMU OpPraHU3allMd U CIY)XaT XPAHWIUIIEM 3HAHUUA C OTKPBITHIM
HCXOJIHBIM KOAOM. BOJBIIMHCTBO uccieqoBaTeled CXOASTCS BO MHEHHH, YTO
COIIMAJIbHBIE CETU MOTYT BIIMATH HA YINPaBICHUE 3HAHUSAMH, a TaKKe Ha
WHIUBUIYabHYI0, KOMAaHIHYIO M OpPTaHU3AIMOHHYI0 3P deKTuBHOCTD [4-6], u
OTMEYAIOT PACTYIIYI0 3aBUCHUMOCTh OpPraHU3alMil OT COIMAJIBHBIX CETe s
OOIIeHNsI W WHTEJUICKTyallbHOU paboTer [7,8]. HecMoTpst Ha 3Ty pacTymryio
3aBUCUMOCTb, OKHUJAEMbIE€ PE3YJIbTaThl CUCTEMATUYECKH HE JOCTUTAIOTCSs, 4TO
Tpebyet Oomnee moapodbHoro oowsicuenus [9, 10]. Hanmpumep, B cmygae ¢ NBC
Universal [11] Bueapenre Wiki u3HayanpbHO HE ONpaBalO OKHUIAHUN UYJICHOB
KOMaHJbl C TOYKH 3pEHUs KOOPJWHAIIMM W YyHpaBlieHus 3HaHUsMU. O030p
MPEABIAYIUX UCCIEAOBAaHUN TOKA3bIBACT, YTO B JIUTEPATYPE IO COIHAIBHBIM
CeTsM YETKO He onpeaeneHsl AuddepeHupoBaHHbIe TpeOOBaHUS TPYII
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pa3pabOTYNKOB MPOTPaMMHOTO obecrnieueHus K MIPOU3BOJICTBY
BBICOKOKAQYE€CTBEHHOT'O MPOrPAaMMHOI'0 00ECTICUCHHUS.

Wtak, MBI 3aaeMcsi BOIPOCOM: KaK M KOT/ia COLUAJIbHBIE CETH MOTYT
MOMOYh KOMaHJaM pa3pad0TUUKOB MPOTPAaMMHOTO OOECIEeUeHHs] CO3/1aBaTh
WHHOBAIIMOHHOE M BBICOKOKAUYE€CTBEHHOE IMporpaMMHOe obecrneueHue? ITu
BOIIPOCHl MMEIOT peIIaroliee 3HAYeHUE, TOCKOJIBKY UJIE€HaM KOMAaH/IbI
pa3pabOTYMKOB MPOTPAMMHOTO OOecreueHus: HEeoOXOAUMO KOOPIAUHUPOBATH
CBOM JEHCTBUS C Pa3jiM4YHbIMU MCTOYHUKAMHU 3HaHUH (T. E. BHyTpeHHMMH U
BHCIIHUMH HMCTOYHHMKAMH) [IJIi CO3JaHUSI WHHOBAIIMOHHOTO W HAJEKHOTO
nporpaMMHOro ooecrneueHus. YToObl OTBETUTh Ha BBHINIEYKAa3aHHBIE BOIMPOCHI,
Mbl OCHOBAQJIM HAIll€ WCCIEIOBAaHHE Ha ONpOCce KOMaHJ pa3padOTYMKOB
nporpaMMHoro ooecrneuenus B Kurae.

UccnenoBanust B obiacTu  ymnpaBieHUs 3HAHUSMU B KOMAaH/E
MOTUYEPKUBAIOT BAXHOCTh 3HAHHS TOTO, KTO MPEYCIEBAET B OMPEACIICHHBIX
obnactsix [12-14]. OpnHako pachpee/ieHHbIe 3HAHUS MOTYT OTPaHHUYHUTh KX
s pekTuBHOE UCTIONb30BaHue [15], 4TO MPUBEAET K YIYIIEHHBIM BO3MOXHOCTSIM
[16]. Cuctema Tpan3akimonHoi namsatu (CTII) moxkeT moMo4bs HHTETPUPOBATH
pacnpeneneHubie 3HaHus [17]. Oto dopmupyeT MeTarno3HaHHE KOMAaHJBI,
ompeaensia, KTo 4To 3HaeTr [18], W MOXeT YyJIydylluTh WHHOBAI[MOHHBIC
BO3MOKHOCTH [ 19]. BHeniHue 3HaHus TakKe MOTYT CTUMYJIMPOBATh NHHOBAIUH,
U CIOCOOHOCTh YCBaWBaTh BHEIIHWE 3HAHHUS MMeeT BaxkHoe 3HadeHue [20,21].
ConmanpHble ceTH OBUIM CBS3aHBI C IMOTJIONIAIONMIEH criocoOHOCTRIO [3,5,24,25],
HO SMITMPUYECKHUE JTaHHbIE O UX BIMSHUU Ha TMS 1 crmocoOHOCTH K 00yUYeHUIO
(peanu30BaHHBIA TOTEHIIMAN) oOrpaHuyYeHsl [22,23]. DTo wuccienoBaHUE
HANPaBJICHO HAa W3Yy4Y€HWE BIMSIHUS COLMAIBHBIX ceTedl Ha pasButue 1MS,
NOTEHIIUATbHBIE U PEalM30BaHHbIC CIOCOOHOCTH K OOYYEHHI0O W KOMaHIHbIC
uHHoBanuu [9,26]. CTII coctouT wu3 TpeX HIEMEHTOB: CIEHHATU3AIUH,
HAJEXKHOCTH M KoopauHauu [13,27-29]. Xopowmo ctpykrypupoBansbiii CTII
MO3BOJISIET WIEHAM KOMaHAbl NMOHUMATh OMBIT APYr Apyra [crenuanu3aiuio],
JIOBEPATh MX 3HAHUSAM [IOCTOBEPHOCTH| M KOHCYJIBTUPOBATHCS C HUMH, YTOOBI
MCIIOJIb30BaTh UX OMBIT [KoopauHaius]. TMS reHepupyeTr kapTy MeTa3HaHHM,
KOTOpasi UMEET pelIalolllee 3HaUYeHUe JIJIsl yIPaBiIeHUs 3HAHUSIMU B KOMaH/E.

JIsn u np. [30] oOHApYKUIK, YTO COBMECTHO PACIIOI0KEHHBIE KOMaH/IbI C
VIIYYIIEHHON CTPYKTYpPUPOBaHHOU 00miel MeHTainbHo Moaenbio (CTII) moryT
MOBBICUTh TPOU3BOJAUTENBHOCT, KOMaHIbl. bojiee mMo3aHME uUCCIeA0BaHUS
MOKa3bIBAIOT, YTO KOMMYHUKAIUS U COTPYAHUYECTBO MEXKY WICHAMU KOMAH/Ibl
Takxe MoryT nmomoub B pazsutuu CTIIS [15,31]. UccnenoBaTenu Takxke U3yUUIH
poJib MHOOPMAIIMOHHBIX TEXHOJIOTHHA M COIUAaIbHBIX cerei B pasButuu CTII
[15,32]. Menn u np. [16] ompeaenunu noteHiuan CTII g moBwleHUs
3¢hHexTUBHOCTH pabOTHl KOMaHABl B OPTaHHU3AIUAX, a MOJIEBOE MCCIICIOBAHUE
npoaeMoHcTpupoBaio d3pdextuBHocTh CTII B 00yueHNN KOMaHIbI M €€ BIUSHHUE
Ha 3¢ dextnBHOCTh mpoekTa [33]. Kao u Anu [34] npeanonoxunu, uro CTII
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CBA3aH C KOMAaHJIHOW TBOPYECKOW AECATEIBHOCTHIO, & B APYIMX HCCIENOBAHUAX
m3yvasoch BnugHue CTII na komanaHueie nHHOBamu [19,35].

Onnako ycnoBusi, pu Kotopeix CTII moxkeT noBbicuTh 3G (PEKTUBHOCTD
KOMAaH/JHBIX WHHOBAIMH, €Il€ HE J0 KOHI[a NOHATHL. B 3TOM wuccnenoBaHuun
YTBEPKAAETCSA, YTO 3HAHUSA WICHOB, KOOPAHMHAIMSA W JOBEPHUE SBISIOTCS
BakHeWMMu KomnoHeHTamu CTII, koTopeie MOTYT BIMATH Ha BO3MOXHOCTH
yrOpaBieHUuss 3HAHUSAMH U S(OPEKTUBHOCTh KOMAHJHBIX HHHOBAIUA. Takum
o0pa3zoM, TOHMMaHHUE POJIM COLMANBHBIX ceTel B nmojaepxke pazpadorku CTII B
KOMaH/IHBIX KOHTEKCTaX HMEET BaXXHOE 3HAYEHHWE. OJTO UCCIEIOBaHUE
HAIpaBJICHO Ha YriIyOJieHHe HAallero MOHMMAaHUS TOTO, KaK COLUaIbHbIE CETU
MoryT noMmoub B pazpaborke CTIL, u uzyuaer, kak CTII BiusieT Ha BO3MOXHOCTH
yOpaBJIeHUs] 3HAHUSIMU KoMmaHIbl. KpoMe Toro, XoTs B HEKOTOPBIX
uccaeqoBaHuAX aHanuzuposanach posib CTII B komanaHbIX MHHOBaIMX [19,34],
UCCJIEIOBAHUs IO AITOM TEME BCE €Ile OrpaHuyeHbl. TakuMm o0pa3oMm, 3TO
uccieqoBaHue BHeceT BKIan B auteparypy no CTII, mpoaHanu3upoBaB poJib
CTII B appexTBHOCTH KOMAHIHON UHHOBAIUY.

B nuteparype nomguepkuBaerca BaxxHocTh CTII nns ynydmeHuss METOI0B
yOpaBJI€HUSI 3HAHUSAMU B KOMAaHIAax, W OpraHU3alUU MOIAEPKUBAIOT CBOU
KOMaH/IbI B pa3zpabotke Takux cuctem. CTII npeanonaraet, 4To 4WieHbl KOMaH/IbI
IPU3HAIOT OMNBIT IPYr Apyra U KOOPAMHUPYIOT CBOM 3HaHuUsA. Crnenuanu3anus
MO3BOJISIET OIEHWBATh MH(POPMAILIUIO MYTEM BBISBICHHSI DKCIEPTHBIX 3HAHUU
BHYTPU KOMaHJbI [37].

OO6meH nHpopMaIMe, MOJYYeHHON U3 COIMAIBHBIX CETeH, C IKCIIEPTOM B
KOMaH/IE MOXET [OBBICUTh HAJAEKHOCTh, TOYHOCTh W HIPUEMIEMOCTH
UHGOpPMAIINH JUTsl IPYTUX YWICHOB KOMaH bl YuuThIBas pemtatoniyto poib CTII B
KOMaHJaX, MOHUMaHUE POJIM COolUalNbHBIX cered B paspadorke CTII umeer
Ba)XHOE 3HaueHHUE. B 3ToM uccinegoBaHuu Takxke paccmarpubaetcs, kak CTII
MOXET MOAAEPKUBATh COIMAIbHBIE CETH B JAEATEIbHOCTH KOMAaHJbl IO
YIPABJICHUIO 3HAHUSAMU, BHOCSI CBOM BKJIQJl B JINTEPATYPY MO COLIMAIBHBIM CETSIM
Y YIPAaBICHUIO 3HAHUAMU. B 1ie1oM, 310 uccienoBaHue AaeT MPEACTABICHUE O
BJIMSIHUH COLUAIIBHBIX CETEN HA Pa3BUTHUE CUCTEM TPAH3AKLIMOHHOM MaMSITH U O
TOM, KaK OHH BJIMSIIOT Ha KOMaHAHOE 00ydeHue M 3P deKTUBHOCTh WHHOBAIIUH.
[lenpro wccnenOBaHUS SIBISETCS WM3YUYEHHE BIIMSHUSA BHEIIHUX 3HAHUW Ha
3G ()EeKTUBHOCT, KOMAaHIHBIX WHHOBAIlMM B HHIYCTPUU MPOTPAMMHOTO
obecrieuenust B Kurae. UtoOwr coOpaTh JaHHBIC, UCCIIENOBATEIN HCTIOIL30BAIN
METOJI OIIPOCa, B X0/I€ KOTOPOTO OHH CIIy4aitHBIM 00pa3oM BeiOpanu 84 dhupmsbi-
pa3paboTynKa MPOTPAMMHOTO OOECTICYCHHS U CBS3AIMCH C MX MEHEDKEPaMH 10
MEePCOHANy TO 3JeKTpoHHOU moute. U3 61 (upmbl, cormacuBiieiicss MpUHSATH
ydacThe, UCCIEA0BATENN MPOBEIN BRIOOPOUYHBIE HHTEPBHIO C MOTEHIIUATBLHBIMU
PECTIOHICHTAMHU U3 KaXKI0H (PUPMBI, KOTOPBIE HCTIOIB3YIOT COITUATBHBIC CETH IS
oOmenust 1 oOMeHa uHpopMmanueil. B pesynbrate oKOHYaTEIBLHOIO OTOOpa B
uccienoBanun  npuHsiim - yyactue 309  pecnonaeHtoB.  MccimemoBartenun
o0ecrnieymsii HAJIEKHOCTh CBOMX JAHHBIX, COOpaB OLEHKH 3(P(HEKTUBHOCTH
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KOMaHJHbIX HWHHOBallMd Yy pYKOBOAMUTENEH KOMaHJI M BbIBEIsS JApYyrue
NEPEMEHHBIE U3 OLEHOK YJIEHOB KOMaH/Abl. OHU UCKJIIOYHIIA HEMOJIHBIE OTBETHI U
KOMAaH/Ibl, COCTOSIIINE MEHEE YEM M3 TPEX YEJOBEK, MCKIIoYas PyKOBOIUTEIS
IPYNIbl, a TaKXE TEX, YbHM YJICHBI ObUIM B KOMaHAE MEHEe TpeX MECSIEB, B
pe3yibTate 4Yero Mmoaydmwioch 73 koMmaHIbl. OKOHYATENIbHBIM OTOOp ObLI
cokpaiteH 10 61 komanael o 309 yenoBek, YTOObI 0OECIIEUUTH PABHOE YYaCTHE
KaXXZ10M OpraHu3aiuu.

3axnroyast nemorpapuyecKux XapaKTePUCTUK PECIIOH/IEHTOB,
OOJBIIMHCTBO U3 KOTOPBIX COCTABIAIOT MY 4UHbI (60,2%) 1 J1toa1 B BO3pacTe A0
30 ner (71,8%). BONBIMIMHCTBO PECHOHACHTOB HMMEIOT CTENEeHb OakajgaBpa
(56,6%), 3a xoropeiMu cieayer cteneHb Mmaructpa (33,3%), u paboraroT B
UHAYCTpUH pa3pabOTKU MPOrpaMMHOro oOecrieueHus B cpeaHem 4,8 roaa, npu
CpelHEM CpOKe MpeObIBaHMs B JODKHOCTM 2,5 Trojla Ha WX HbIHEIIHen
noJkHOCTU. B 11enom, uccnenoBanue odecrneynBaeT HaAeKHbIA cOOp JaHHBIX U3
UHAYCTPUHU MpOorpaMMHOro obecrnieueHuss B Kurtae c akileHTOM Ha BIUSHUE
BHEIIHUX 3HAHUH Ha 3((HEKTUBHOCTH KOMAaH/IHBIX NHHOBAIIH.

B wuccienoBaHuM HCMONB30BAjiCS YACTUYHBIA aHAIM3 HAUMEHBIIUX
kBagpatoB (PLS) nanms mnpoBepku UcclenoBaTeIbCKOM MOJEIH, KOTopas
MO3BOJIMJIA OJAHOBPEMEHHO OIICHMBATh I[IOKa3aTeld U B3aUMOCBS3M MEXIY
TEOPETUYECKUMU MOCTPOEHUsIMU. PLS moaXonuT aiis TECTUPOBAHMS CIOKHBIX
MojieNiel ¢ KOHCTPYKUUSAMH TIEPBOTO W BTOPOTO MOPSIKA M BBIJACT HAIC)KHBIC
pEe3yNbTaThl Jake MpU HEOOJIBIIOM pa3Mepe BhIOOpKHU. B mccienoBanuu Taxxe
UCIIOJIb30BAJICA pacIIMpPEeHHbIN aHamu3 koMno3utoB 2.0.1. Moaens u3MepeHus
OILICHUBAJIACh C UCIIOJIb30BAHUEM JIOCTOBEPHOCTH COJIEPKUMOTO,
MYJbTUKOJUTMHEAPHOCTH, BECOB M HATPYy30K, a TAKKE YPOBHEH WX 3HAYHMMOCTH.
JIuCKpUMUHAHTHAs BalUAHOCTh OblIa TOATBEpPXKACHA IyTEM CpaBHEHUS
W3BJICYEHHBIX KBAJIPAaTHBIX KOpHEH u3 cpeaneit aucnepcuun (AVE) u koppensiiuii
MEXTy KOHCTPYKITUSIMH, KOTOPBIE TTOKa3aau, 4To KBajapaTHbie KopHu AVE Obutn
00JbIIIe, YeM COOTBETCTBYIOIIME KOPPENIAIUMU. AHAIU3 CTPYKTYPHOU MOJENU
MOATBEPJMII TUIIOTE3bl HMCCIENOBaHUsA, W ObUT paccuntaH pasmep sddexTa,
MOKA3bIBAIOIINKM CWJIbHBIC, cpeqHue U cladbie 3G EKThl A OLEHEHHBIX
B3aUMOCBS3EH.

Pe3ynbTathl mokasaiu, 4TO UCIOJb30BAHNE COLMAIBHBIX CeTel Ha paboTe
OKa3bIBAa€T 3HAYUTEIIBHOE BIMSHHE Ha NPEIIOJIAraeMyl0 CBSI3b C CHCTEMOU
TPaH3aKI[MOHHOM MaMsATH U peajJ30BaHHYIO0 CIOCOOHOCTH K ycBoeHuI0. Cucrema
TPaH3aKIIMOHHON TMaMsITH OKa3ajlla O4YeHb 3HAYUTEIIbHOE BIHMSHUE Ha
MOTEHIMAJIBHYI0 CIOCOOHOCTh K YCBOGHMIO W 3HAYUTENIBHOE BIIMSHHUE Ha
peann30BaHHbIM MOTEHLHMA], a MOTEHLIHAJ] W peaJn30BaHHAs CIOCOOHOCTh K
OOy4eHHIO OBLTM 3HAYUMBIMU TPEAUKTOpaMH IPHEKTUBHOCTH KOMAHIHBIX
MHHOBauui. HakoHel, pe3ynbTaThl TOKa3aiH, YTO NOTEHIHAIIbHAsA CIIOCOOHOCTh
K MOIJIOIIEHHUIO OKa3ajda OYEeHb 3HAUMTENIBHOE BIUSHUE Ha 3(P(EKTUBHOCTH
KOMaHTHBIX MHHOBAIIUN, TEM CaMbIM TIOJITBEPANB THIIOTE3HI.
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HccnenoBanme mpenrmonaraet, 4To MUCIMOJb30BAHKUE COIMAIBHBIX CETEH B
KOMaHJaXx  pa3pabOTYMKOB  MPOTPAMMHOTO  oOecredeHuss  oOJyierdaer
KOOPJMHAIIMIO BHYTPCHHUX M BHEIITHUX 3HAHUH, YTO UMEET peIIaroiee 3HaUYCHUE
JUTSL  TIOBBIIIICHUS WHHOBAIMH W TPOU3BOAMTEIBLHOCTH. B  mcciaenoBaHum
MOTYEPKUBACTCS BAXKHOCTh CIIOCOOHOCTH K OBJIQJCHHI0O B COBPEMCHHOU
DKOHOMHMKE, OCHOBAaHHOHW Ha 3HAHHWAX, KaK JUHAMHAYHOTO (akTopa,
CTUMYJIMPYIOIIET0 WHHOBAIWU. [IpsiMoe BIMSHHME CONMATBHBIX CETEH M CHCTEM
TPaH3aKIIMOHHON MaMATH HAa TOTCHIMAJILHOE YCBOCHHE MH(GOpPMAIMK CHIIBHEE,
9YeM Ha OCO3HAHHOE YCBOCHHWE WH(OPMAIIMH, YTO CBUICTEIBCTBYET O TOM, YTO
TEXHOJIOTUY M KOMaH]IHbIC MPOIIECCHI MMO-Pa3HOMY BIIUSIOT HA PA3JIMYHBIC TUITBI
YCBOCHHMSI MH(POPMAIIHH.

B wccmenoBaHMM peKOMEHAyeTCs, YTOOBl OpraHWU3alMK  TOOIIPSITU
UCIIOJIb30BAaHNE COIMAJIBHBIX CETeH B KOMAaHJAX /IS BBISBICHUS BHEITHHX
MUCTOYHUKOB 3HAHWM, a PYKOBOJUTEIM KOMaHJ] COCPEIOTOUYMINCH Ha pa3pabOTKe
CUCTEMBbI TpPAH3aKIIMOHHOH MaMATH BHYTPH CBOEH KOMaHbl. byaymume
UCCJICIOBAHHUS JIOJDKHBI BBISBHTH U OOCYIUTH JAPYTHE MEXaHM3MBbI COIMAIBHON
UHTETPAllMd W OOYYCHHs, KOTOpPHIC MOTYT NOMOYb KOMaHJaM HCIIOJIb30BaTh
COLIMAJIbHBIC CETH JUISl YJIYYIICHHS CBOMX CIOCOOHOCTEH K OOYYCHHUIO.
PaccMoTprTe BO3MOXKHOCTH MCITOJIB30BAHUS COIMAIBHBIX CeTel Ha paboTre JyIs
NOBBIIIEHUS 9(PPEKTUBHOCTH KOMAHIHBIX HHHOBAIIHMM, UTO KpailHEe Ba)KHO, €CJIN
KOMaHJbl XOTAT pellaTh JAWHAMUYHBIC 3a/aud COBPEMEHHOM SKOHOMMKH,
OCHOBAHHOMW Ha 3HAHUAX. MeHeIKephl JOJIKHBI COCPEIOTOUYNTHCSA HA Pa3BUTUU
CBOETO TMOTEHIMaJa M PEaTu30BAHHONW CIOCOOHOCTH K PAa3BUTHUIO, UYTOOBI
MOJIy4aTh YCTOMYMBBIE BBHITOJBI OT 3TUX BO3MOKHOCTEH.

Bo-niepBpiX, B HCCIEAOBAHMM H3y4ajJoCh OOIIEe BIUSHUE CHUCTEM
TPaH3aKIIMOHHOM MaMsITH Ha MOTEHIIMAIbHBIE U PEaTu30BaHHBIE CITIOCOOHOCTH K
o0ydeHnt0 U A(PPEeKTUBHOCT, KOMAHIHBIX HWHHOBAIMKM, O€3 CIEIUaJIbHOTO
U3YYCHHs] BIUSHUSA OTACJIBbHBIX ACIEKTOB CHCTEM TPaH3aKIIMOHHON MaMsTh
(cienmanu3arysi, KOOpAUHAILMS U JoBepue). byayiue uccnenoBaTenu MOriu Obl
M3YYUTh KOHKPETHOE BIIUSHHUE ITHUX ACHEKTOB HA CIMOCOOHOCTh K OOYUYCHHIO W
3¢ PEeKTUBHOCTH NHHOBAITUH.

Bo-BTOphIX, B HCCJIEIOBAHMM HCIOIH30BATUCH JIAHHBIE TIOMEPEUYHOTO
CEYCHHsI, KOTOPBIE, BO3MOXKHO, HE SIBJISIOTCS HanboJiee TOYHBIM ITPEICTaBICHUEM
O TOM, KaK CHCTEMBl TPAH3AKIIMOHHOW TMaMsITH pPa3BUBAIOTCA C TEYCHUEM
BpeMeHu. UToOBI pemmuTh 3Ty MmpolsaemMy, Oyayliue UCCIeI0BaTENN MOTIIA Obl
pPaccMOTpPEeTh BO3MOXKHOCTH UCTIOJIE30BAHMSI MPOIOIBHBIX TAHHBIX, YTOOBI JTyUIIIe
MOHATH BJIMSHUE CHUCTEM TPAH3aKIIMOHHON TaMSATH Ha pPa3HbIe KOMaHIbl B
3aBUCUMOCTH OT MPOJOIKUTEIBHOCTH UX pabOTH B KOMaH/IE.

B-Tperbux, wuccienoBaHue MNOKA3aJ0, 4YTO CUCTEMA TPAH3AKIIMOHHOMN
MaMSATHA MOKET TIOBBITIATH IOCTOBEPHOCTH MH(POPMAIIUHU U BHICTYIIATh B KAUECTBE
penakTopa uHMOpPMAINH, paCcIIpOCTpaHsIEMOl depe3 coruanbable ceTu. OmHaKo
HE BCE KOMAaHABl MOTYT MMETh JIOCTYN K JKCIepTaM MPEAMETHOW 00IacTH,
HE0O0X0aUMbIM ISl 3P(HEKTUBHON PabOThI CUCTEMbl TPAH3AKI[MOHHOM MaMSITH.
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Takum o0Opa3om, B OyIyHmIMX HCCIEAOBAHUAX MOXKHO OBLIO OBl U3YUYUTH
albTEpPHATUBHBIC CIIOCOOBI OLIEHKU JOCTOBEPHOCTU MH(OpPMAIIMH, MOTYyYEHHOU
4cpe3 COUAJIbHBIC CCTH.

B-‘IGTBepTBIX, XO0TA B UCCIICAOBAHUHU UCIIOJIB30BAJIUCh METOAbI YHaCTUYHBIX
HauMeHbIUX KBaapaToB (PLS), wacTto ucmonp3yemble B HCCIEIOBAHUSAX C
HEOOJBIIMMHU pa3MepaMHu BBIOOPKH, HEOOJIBIION pa3Mep BBIOOPKH 3TOrO
UCCJIEI0BAHUSI MOXKET OTpaHUYMTh 0000IIaeMOCTh €ro pe3yiabTaToB. byayiiue
UCCJIEeIOBaHUsS MOIJIM Obl OBITh HANpPABICHbl Ha TOBTOPEHHUE PE3YJIbTATOB
UCCIIeIOBaHus ¢ 0oJiee KPYMHBIMU pa3MepaMH BHIOOPKH.

Hakonen, wuccnenoBanue mNpoBOAMIIOCh B HHIAYCTPUU NIPOTPAMMHOIO
oOecrieueHus1 B KI/ITaC, U ITO3TOMY C€ro mnocCJICACTBUA MOI'YT HC OTHOCHUTLCA K
APYIruM OpraHu3anusaM WIN KYJIbTypaM. BYIIYH_II/IM HUCCICA0BATCIISIM BaXHO
MpOBCPUTH, MOTYT JIX PE3YJIbTAThl HUCCICIOBAHHA OBITH BOCIIPOU3BCACHBI B
rpylnmnax 3 pa3HbIX KOHTCKCTOB.

910 HCCJIICAOBAHUC HOOIIOJHACT JIMTCPATYpPY IO BHCAPCHUIO COIHAJIBHBIX
CeTeﬁ, HMHHOBAIIUAM U CUCTCMaM TpaHSaKIII/IOHHOﬁ MMaMATH B OpraHHU3alUAX. B
HCM MIpCajIaractCia KOHLUCITyaJIbHAA MO CIb, CBA3bIBAIOIIAd COUAJIBHBIC CCTHU C
CUCTCEMaMHn TpaHBaKHHOHHOﬁ IHaMsATH, HOTGHIIPIaJIBHOfI n peaHHBOBaHHOﬁ
CIOCOOHOCTBhIO K 00y4eHHI0 U 3((PEKTUBHOCTHIO KOMAHJIHBIX WHHOBAIIUM.
I/ICCJIGILOBaHI/IG npeajlarac€t BHCAPATb HWHCTPYMCHTBI COHOHUAJIBHBIX C@Teﬁ,
KOTOpBbIE 00JIeTYal0T MPUOOPETEHNUE 3HAHWW W HMHTETPAIlMI0 M3 BHYTPEHHUX U
BHCHIHUX PECYPCOB AJIAA YJIYUIICHUA KOMAHIHBIX HHHOBaHHﬁ. OFpaHI/I‘ICHI/UI
HCCJICAOBAHUA BKIIOYAIOT aKICHT HAa UHAYCTPHUH IMIPOTrpaMMHOTO oOecIieueHus B
Kwutae, nanHbIe ONEpeYHOT0 CEUCHHs M HEOOJIBIION pa3Mep BeIOOPKH [29].

B Oynymmux wHcclienoBaHHSAX CIEAyeT W3YyYUTh BIHUSHUE CHUCTEM
TPaH3aKIMOHHON IMaMsATH Ha CHOCOOHOCTh K OOy4YeHHI0 M 3()PEKTUBHOCTH
KOMAaHAHBIX I/IHHOBaHI/Iﬁ, a TAaKXKXC IIPOBCCTHU JIOHTUTIOAHBIC HCCICAOBAHMWA LA
NoJIydeHUsl O60Jiee pealuCTUYHBIX pe3ynbTaToB. Kpome Toro, OombIime pasMepsl
BBIOOPKH MOKHO OBLJIO ObI HCTIONB30BATh JJIsI U3YYCHUS POJIH COIIMAIBHBIX CETEH
B YIIPABJICHHUHN 3HAHUAMHU U KOMAaHJIHBIX WHHOBAIIUAX.
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PROBLEMS OF THE SECURITY OF THE USE OF COOKIES IN
INFORMATION LAW

Abstract: this article is devoted to the study of such media on the Internet
as cookies. The nature of these files does not have a negative character, however,
due to the manipulation of unscrupulous Internet users, namely the interception
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of cookies by attackers, a "leak" of users' personal data may occur. This is a
violation of the security of Internet users, as well as a serious problem of the
security of the use of cookies.

Keywords: security, cookies, information, information law, data protection.

CornacHo Bukuneann, COoKie — dparMeHT JaHHBIX, @ UMCHHO TEKCTOBBIH
daiin,  oTmpaBlieHHBINA BeO-cepBepoM ¢ uHpoOpMalMed O  HaBUTAIUU
nonp3oBarenss  cetu  MHTEpHET 1O 3TOMY  CaMTy U XpaHUMBIA
Ha KOMIIBIOTEpE Moab30BaTeNs [6].

[Ipeanpunumarenu B cdepe MHOOPMAIMOHHBIX TEXHOJOTHN AIIMaHOB
N.C. u Kacniepckas H.W. onpeaenstoT daiinbl cookies kak HeOObIINE TEKCTOBBIC
(aiisbl, KOTOPBIE OCTAIOTCSA B KOMITBIOTEPHBIX YCTPOMCTBAX MOJI30BATEIS MTOCTIE
MOCEIICHUsI CalTOB U HCHOJB3YIOTCS ISl JlalibHEeHIIe uaeHTHU(UKAIUU
nojb3oBaTens [S].

NupiMu cioBaMU, 3TO KPOIICUHBIN (hailsibl, HEBUIUMBIE JIJIS TTOJIH30BATEIIs,
HO OTCJICKHUBAIOIIUE ero aAercTBus B cetu MHTepHer. OHM MOTYT COJCPKaTh B
ce0e Takue JaHHBIC TIOJIb30BATENs, KaK:

- JIOTWH W TIapOJIb OT YYETHOT'O aKKAyHTa,

- ®UO;

- laTa poXKICHUS;

- MECTOIOJIOKEHUE;

- PEKBU3UTHI 0AHKOBCKOM KapTOUYKH;

- UCTOpUS TOUCKA B Opay3epe u T.1.

Takue naHHbIE TOMOTAIOT KPYITHBIM PEKJIAMOIATEIIAM aIPECHO pa3MeIlaTh
pexiamy. M3nadanbHo, (aiiapl COOKie BBRIMOTHSIIN TONBKO MOJIC3HbIE PYHKIIUU
ObUTM TIpEeIHA3HAYCHBl TOJBKO JUIS COXpaHEHHWs pabodeil uHPOpMaIuu O
MOJIb30BATENSAX, HO, KOTJa TMOSBWINCH XaKephl W MpPOYHe HET00pOCOBECTHBIC
nosip3oBaresin cetd VHTepHeT, (aiiapl COOKie CTamu HMCMOJIb30BAThCS IS
dbukcanuu Bcedl wuHGOpMAIMU, T.€. IS IIMHOHAXKAa JUO0O0 JKe I KpakKu
uH(MOPMAIIMN W HCIIOIH30BaHUS 3JIOYMBINUJICHHUKAMUA B JIMYHBIX KOPBICTHBIX
nensx. Takue CUTyaluu — 3TO TpyOoe HapylieHHWE KOHCTUTYIIMOHHBIX IpaB
poccuiickuxX moJib3oBatesield cetu MHTEepHET, Bellb B COOTBETCTBHM CO CT. 23
Koncturyunun P® kaxapli MMEET MpaBO HAa HENPUKOCHOBEHHOCTb YaCTHOU
KU3HU, TUYHYIO U CEMEWHYIO TailHy, 3allIUTYy CBOEH YecTH U J0OpOTro UMEHH, a B
COOTBETCTBHH C II. 2 3TOM K€ CTATbU KAX/bI UMEET IIPABO HA TAlHY MEPENUCKH,
TeJIe(DOHHBIX MIEPETOBOPOB, MIOYTOBBIX, TEJIETPAPHBIX U UHBIX cOOOmeHM [1].

[TpuMeHsieTcss HECKOJIBKO METOAO0B KPaXku:

- B3aom ceccum. Xakeppl MOTYT TepeXBaTUTh He3anGpOBaHHBIN
UHTepHET-TpadUK W W3BJIeYb w3 (¢aioB COOKie KoHpUACHIMATLHYIO
uHbOpMAIHIO;

- [lonmena cookie. Bo3M0OXHBI aTaky Ha cepBep, KOTAa 3J10YMBIIIJICHHUK
Moaudunupyer CooKie n mosydaeT ¢ 3TOro Kakyr-JImOo BBITOAY;
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- MexkcaiiToBble cookie. Takue aTaku Ha 3aXBaT UACHTU(UKATOPA CECCUU
[8].

C pa3ButueMm ceTeBOM HHPPACTPYKTYPbI, K COXKAJICHUIO, YBEIUYWIUCH
XaKepCKHe aTakKk, a TaKXKe pa3IMYHble MaHUMyJsauuud ¢ (Qaitmamu  COOKie,
KOTOpbIE€ MpEeCcHeayIOT TaKue IeIu, KaK HE3aKOHHOE TMOJIydeHHUe, Kpaka Wiu
danpcuduIpoBaHue IepeaaBaeMoil  HMHGOpPMALMK WM JK€ IIOJIyYCHHE
HECAaHKIIMOHUPOBAHHOTO JOCTyNa K pecypcaMm CeTh. boibmon mpoueHT
MOCJEACTBUNA TaKUX aTaKk TMPUXOJUTCS Ha YTEYKY KOH(PUIACHIIUATIBHOU
uH(opMalMK, B TOM YHCIIC€ U MEPCOHAJBHBIX JAaHHBIX. (7 yMEHBIIIEHHUsS Kak
KOJIMYECTBA XaKEPCKUX aTak, TaK M YTCUKH TEPCOHAJIBHBIX JIAHHBIX,
3aKOHOAATEeNIbCTBO P®d BHOCUT HM3MEHEHHS B COOTBETCTBYIOIIMX HOpPMax B
HOPMAaTUBHO-TIPAaBOBBIX akTax. Tak, Hampumep, B cooTrBeTcTBUM co cT. 13.11
Konexkca P® 00 AIMHUHHCTPAaTHBHBIX MpPaBOHAPYIICHUSIX 3a YTEUKY JAHHBIX
nperycMaTpUBaeTCs aMUHUCTPATUBHBIN mTpad [2], a cCOOTBETCTBUU €O CT. 137
YK P® - ob6s3arenbHble, HUCIPaBUTENIbHBIC, MPUHYAUTEIbHBIE PaOOThI C
JUIIEHWEeM TpaBa 3aHUMATh OMNPEACICHHBIC JOKHOCTH WJIM 3aHUMaThCS
OTIPENICJICHHON JIeSITeIbHOCTHIO, TUOO apecT WM JiniieHne cBoooabl [3]. A ¢ 1
ceHTsa0ps 2022 roia BCTYNWIN B CUITY HOBBIE TpeOoBaHus denepanbHOro 3aKkoHa
Ne 152 [4]. OHu 00s3bIBalOT KOMIIAHUU B TeueHUE CyTOK yBenomisitb ®Ch u
PockoMHaA30p 0 Npou30MIEAIINX YTeUKaX MEPCOHAIBHBIX JAHHBIX [7].

OnHako, B 3akoHOAATENbCTBE PD OTCYTCTBYET MPaBOBOE PETYIMPOBAHUE
ucrnonb3oBaHus (¢aino cookie. Tak, Hampumep, B 3akoHonareiabcTBe EC
cymectByeT OOuii periaMeHT 3alluThl epcoHabHbIX HaHHbIX (General Data
Protection Regulation), B koTopom ¢aiinbl cookie MpHU3HAIOTCS MEPCOHATBHBIMH
naHHbIMH. HemanoBakHOl mpoOiieMoil HcIoiab30BaHusS (¢ailiioB cookie B PD
SABJISIETCS TO, UYTO OHU HE MPU3HAIOTCS 3aKOHOAATENBCTBOM P®D nepcoHanbHbIMU
naHHbIMU. CuMTaeTcs, 4TO B 3aKOHOJaTelibcTBe PD, a uMeHHO B DenepanibHOM
3akoHe "O mepcoHandbHBIX MaHHBIX' oT 27.07.2006 N 152-®3 HE00X0aUMO
BHECTH COOTBETCTBYIOIIME H3MEHEHHMS KakK IO IOBOJY IPaBOBOrO cCTaTyca
¢aiimoB cookie, Tak M IO MOBOJY OTHECEHHUS COAEPKUMOTO (hailioB cookie k
MepCOHAIBHBIM JaHHBIM. Benb. ipu kpake ¢aiiioB cookie MPOUCXOIUT yTEUKa
KOH(pUACHIIMATBHOW HH(POPMAIIMHA, YTO HAIPSAMYIO Yrpo’kaeT OE30MacCHOCTH
noJjib3oBaresieit cetu MHTepHeT.

Takum oOpa3om, MOABOMS UTOTH, MOXKHO CIENaTh CIECAYIONUIUE BBIBOJIBI.
Kaxnprit monp3oBaTenb, 3ax0/as B IHTEpHET CTaIKUBAETCs CO COOPOM JaHHBIX,
TAaKUX KakK: JIOTUHBI ¥ MapOJIu JJIsl BXOJla Ha CalThl, HICTOPUS 3alIPOCOB, MOKYIIOK,
MIPOCMOTPEHHBIX BUICO M (PUIBMOB, BCE OTH NEUCTBHs (PUKCHUPYIOTCS (aimax
cookie. Cookie-¢aiiibl - 3TO TOJBKO OJMH W3 MHOTHX BHJIOB "CJIeZIOB", KOTOPBIC
MOJIb30BATENI  OCTABJISIIOT B CETH, HO M C TOMOIBID OTUX (aitios
3MIOYMBIIIUICHHUKHA ~ MOTYT  TOJYYUTh  JOCTYn K  KOH(PHUACHIIUATHHOM
uHpopMaIuu.

Hecmotps Ha Bce ymoOCTBa M BBICOKYIO CKOPOCTb 3arpy3Kd CauTOB,
KOTOPbIE MOJIb30BATEM MOIY4YalOT IPU cepUHre B UHTEPHETE, BCET1a OCTACTCA
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PHUCK Yrpo3bl 0€30IaCHOCTH, TOM YHCIIe U MPU UCIOIB30BaHUM (ailnoB cookie.
NMenHo ayisi mpeceyeHus TaKUX CIy4daeB Mepeaadyd NEPCOHAIBHBIX JTaHHBIX
HEO0OXOJMMO 3aKOHOJIaTEeNIbHO YpPETyJIHpPOBaTh BOMPOC UCIOIb30BaHUS (hailyioB
cookie, a umeHHo BHectu yrouHeHue B DenepanbHom 3akoHe N 152-D3 o
npupaBHUBaHUU (aiisIoB cookie K mepcoHaTbHBIM JaHHBIM. Beb Kak moixyyaercs
Ha TMpaKTUKE, TO, YTO HEe uMeeT MeTku "[lepcoHanbHbIE HaHHBIE" JTHOOBIMU
TPETHUMH JIUIIAMU OYAET XPaHUTCS MEHEE TIIATEIBHO, YTO 00JIeryaeT 10CTYII JAJIs
3JI0YMBIILJICHHUKOB.
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ALTERNATIVE ENERGY SOURCES

Abstract: renewable energy sources are a hot topic these days. Because
with the ever-increasing population, the demand for energy is also growing. Non-
renewable energy sources are limited in their quantity and have a negative impact
on the environment. The use of renewable energy has many benefits for the
environment.

Key words: renewable energy sources, fuel, fossils, oil, natural gas, coal.

Kak n Y HCKOIIA€MOI'0 TOILIMBA, Y BO300HOBJIIEMBIX HCTOYHUKOB €CTh CBOU
HEOOCTAaTKH. OnHu 04YEHB 3aBUCUMEI OT IIOroJnbl. JIro00e 3HaUNTEILHOE N3MEHEHIE
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MOT0/Ibl MOXET CHU3UTh MPOU3BOACTBO IHEPTUU U3 ITUX UCTOUHUKOB. XOTS MBI
HE B COCTOSIHUU MOJHOCTHIO MEPEUTH Ha BO30OHOBIIsIEMast YHEPT U B Onuxkaiiiee
BpEeMsl, HO MOJyYeHHE 3HAUUTEIILHON YaCTH HAIIUX €XKEJHEBHBIX MOTPEOHOCTEN
B DHEPTrUM U3 ITUX UCTOYHUKOB, OE3YCIOBHO, MOXET OKa3aTh IMOJIOKUTEIBHOE
BJIUSIHME HA HAIlly SKOHOMUKY U OKPYKAIOIIYIO Cpey.

DHepreTuyeckue ae0arhl MPOAOKAIOTCS, U JIIOJIU CHOPAT O IUIIOCaX U
MHUHYCaX BO300OHOBIISIEMBIX HCTOYHUKOB DSHEprud. MOoxeT OBITb TPYIHO
NEUCTBUTEIILHO OMIPEACIIUTh, YTO OHU U3 Ce0s MPEACTABISAIOT B MBUTY MOMEHTA.
Tak BOT MaJjio MIrOChl U MUHYChI BO3OOHOBIISIEMBIX HCTOYHUKOB SHEPTUU ISl BacC
paccmoTpeTs [1].

[T1rochl BO30OHOBIISIEMOM YHEPTUH

EcTbh MHOTO MOMEHTOB B T0JIb3y BO30OHOBIISIEMBIX UCTOYHUKOB DHEPTHUHU.
Tot ¢akT, 4TO OHM UCMOIB3YIOT PECYPChI, KOTOPhIE CUMTAIOTCS OECKOHEUHBIMU,
SIBJIETCS JIMIIL HanboJsiee 0OueBUIHBIM. BOT erle 5 miIrocoB

Bozo6HoBsiemas sHeprus.

1. CraOusnbHbIE 1IEHBI HA YHEPTOHOCUTEIIN: YBEIIMUCHUE UM YMCHBIIICHUE
PEIOKEHNS UCKOTIAeMOT'0 TOIUIMBA UMEET MPSAMOU pe3ysbTaT Ha UHOIISAIIHIO.
CToMMOCTh TIPOM3BOJICTBA SHEPTUU M3 BO30OHOBJISIEMBIX UCTOYHUKOB DHEPTUU
3aBUCUT OT CYMMBI JICHET, KOTOpas Oblja moTpavyeHa Ha MHPPacTpyKTypy, a HE Ha
3aBBIIICHHYI0 CTOMMOCTH TNPUPOJHBIM PECYpC, YTO SIBHO O3HAYAET, YTO MBI
MOKEM OXHUJaTh Tropa3ao Oojiee CTaOWIBHBIX II€H, KOTJla OCHOBHAs 4YacTh
SHEPTHs MOCTYMAeT U3 BO30OHOBIISIEMbIX HCTOYHHUKOB.

2. ITocTOSAHHBIN UCTOYHHUK dHEPrur. MHOTHE TUIaHbI 110 BO30OHOBIISIEMBIM
UCTOYHUKAM DJHEPTHH COCPEJOTOYEHBI Ha HX CIIOCOOHOCTH 00EeCIeYuTh
HEMEIJICHHBIN W TTOCTOSIHHBIN UCTOYHUK dHEPruu NI obnactu. [ momydeHus
AJIEKTPOIHEPTUH OT COJTHEYHOM WIIM BETPOBOM AHEPIrHH TpeOyeTcs OYeHb Majio
npeoOpa3oBaHUi.

I'enepaTop u ucnonw3yiite ero. ConHie OyaeT CBETUTD €11le MUJUTHAP JIET.
DTO O03Ha4aeT, 4YTO COJIHEUHAS DHEPrus SBISACTCS BO30OHOBISAEMBIM U
yCTOMYHMBBIM. JIBHXKYIIasics BOJa W CHIBHBIE BETPhl OYIyT TMO-TIPEKHEMY
obecrieurBaTh MOCTOSHHBIA HCTOYHUK YHEPTHH.

3. Hanmexnocts: Ecnu Bcerma BOCXOJIMT COJIHIIE M BCErja JyeT BETEP,
HaJIe)KHOCTh BHJIBI BO30OHOBIISIEMOM SHEPTrUM MOTYT HAMHOI'O MPEBOCXOJUTH
HCKoImaeMoe TominBo. Korjma MCTOYHHMK MCKONAEMOI'0 TOILIMBA HMCCSIKAET BECh
MpoIecc J0JDKEH ObITh epeMenieH. OKa3aBIMCh Ha MECTE, MHOTHE U3 CTaHIIUN
BO300OHOBIIIEMOW JHEPIUH HMMETh IOCTOSHHBIA — M TOCTOSIHHBIM — HCTOYHHK
TOITMBA. B oTiM4YMe OT HCKOMaeMoro TOIJIMBA, MTOCTABKH KOTOPOTO MOTYT OBITh
MOCTPAJIaBIIuX OT BOMH, 3a0aCTOBOK, TOPIOBBIX CHOPOB U TMOJUTHUYECCKOU
HECTaOMILHOCTH, BO3OOHOBJISIEMBIX HICTOYHUKOB SHEPTUM HE MPUXOJU C TAKUMHU
MmuHycamMu. COJHIIE CBETUT M BETEpP AyeT MOBCIOAY, M KaXKJas CTpaHa MOXKET
HCTIOJIb30BaTh 3Ty JHEPTHIO JJIs MPOW3BOJICTBA YUCTOW SHEPTrUU B OOJBIINX
MaciIraoax.
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4. JlocTymHO HE BO BCeX OOJACTAX: OJUH M3 OCHOBHBIX HEJIOCTATKOB
MHOTUX BO30OHOBJIIEMBIX HICTOUHUKOB HEPTUU 3aKITIOYAETCS B TOM, UYTO ChHIPHE
— COJIHEYHAsl SHEprus, BETep WIH BOJAa — JOCTYIIHO HE BO BCEX MECTaX. JTO
O3HAyaeT, 4YTO BaM BCE€ pPaBHO IMPHUAETCA CO3AaTh HHPPACTPYKTYPY s
TPAHCTIOPTUPOBKU SHEPTUHU, KOTOPAsk HE MOXKET OBbITh Jydllle, YeM TO, YTO YXKe
€CTb.

5. TpebGytorcs Oonpmme 1iomanu. FEiie oJHUM — HEAOCTaTKOM
BO300OHOBIIIEMOM DJHEPrUU SBJISIETCS TO, YTO JJISI MPOU3BOJACTBA OOJIBIINUX
KOJIMYECTBO DHEPTrUU, OOJIbIIIOE KOJIUYECTBO COJIHEUHBIX MAHENICH M BETPSHBIX
ANIEKTPOCTAHIIUN JTIOJKHBI OBITH HACTPOCHBI.

JIst mpoM3BOACTBA TAKOTO OIPOMHOIO KOJIMYECTBA DHEPTUU B OOJIBIIHMX
Macitadax HeoOX0AUMBI OOJIBIIINE TUIOMIATU 3EMIIH.

Ho B monp3y anbTepHAaTUBHBIX MCTOYHMKOB MOYKHO CKa3aTb, YTO
BO300HOBJIsSIEMasi YHEPTETHKA HE TTOU/IET.

Jlpyrue HMCTOYHUKH DHEPrUU KOHEYHBI. TEXHOJOTMHM WCIOJIb30BaHUS
BO300OHOBJISIEMBIX HMCTOYHHUKOB DHEPTrUU HKOJOTUUECKH YHCThIE HCTOYHHKU
SHEPryU, KOTOPhIE OKA3bIBAIOT rOPa3/10 MEHbBIIIEE BO3ACHCTBUE HA OKPYKAIOIYIO
cpemy, 4eM OOBIYHBIE IHEPTETUUSCKUE TEXHOJIOTHH.

B mocnennee Bpemsi wucciemyercs psj albTEPHATUBHBIX HCTOYHHKOB
sHeprun. CoJlHeYHasi SHEPrus MPEACTaBISIETCS HauOoJiee MEePCIEeKTUBHBIM W3
HUX.

ConHeyHasi 5HEprusi UMEET JBA OCHOBHBIX IPEUMYIIECTBA. Bo-mepBbIX,
€ro MHOTO, U OH TIPHUHAIJIEKHUT BO30OHOBJISIEMbIE YHEPreTHUECKHE PECypCHI:
IPOJIOJKUTENIBHOCTh CyllecTBOBaHUA COJIHIIA OLIEHUBAETCA IMPUMEPHO 3a 5
MUIMapa Jiet. Bo-BTOpbIX, €ro MCHOIb30BaHME HE BIEUET 3a COO0Oi
HEXENaTeNbHBIX SKOJIOTHYECKUX MTOCIIEACTBUM.

['eoTepmaiibHast 3HEPTHS, TO €CTh TEILIO HEAP 3€MIIH, YK€ UCIIOJIb3YETCS B
psan crtpad, Hamnpumep, B Mcmanaum, Poccum, Urtanum u Hooi 3emannuu.
Benuuaiumii reotepMalibHbIE PECYPCHI COCPEAOTOUYEHBI B BYJIKAHUYECKUX 30HAX
Ha IpaHHIaX KOPKOBBIX MIIUT. OCHOBHBIM HEAOCTATKOM r€0T€pMajJIbHON SHEPTUH
SABJISIETCS TO, YTO €€ PECYpPChl JOKAIMU30BaHbl U orpaHndeHHoe. CyIecTBEHHbIM
BKJIaJl 3TOr0 pecypca B MOIIHOCTh MOKHO OXHAAaThb TOJBKO B MECTHBIX
reorpadudecKkre 30HbI.

Cuna Bogbl. ['maposHepreTuka [aeT MOYTH TPETh SIEKTPOIHEPIHH,
noTpebisiemMoir Bo BceM Mupe. HopBerusi, Tnie AJIEKTPOIHEPTHU Ha YILY
HaceJeHusl OOJbIlNe, YeM TAe-TU00 elle, MPOKUBACT MOYTH TOJIBKO 3a CUeT
TUApaBINYecKOM cuiibl. Ha TruaposiekTpoCTaHIUsAX MOTEHLHAIbHAS SHEpPrus
UCIIOIb3YETCSl BOJA, aKKyMYJHUPOBAaHHAS IUIOTUHAMU. Y OCHOBAHUS TUIOTUHBI
BOJISIHBIE KOJIECa, MPUBOJIAIINE K BPAIIEHUIO BOJOW (KOTOpas MOJBOJUTCS K HUM
o[, HOPMAJIbHBIM JIaBJICHUEM) U PACIHOJIOKEHBI Bpallaloluecss pPOTOPbI
TE€HEPaTOPOB AJIEKTPUUECKOTO TOKA.

DHepreTuka BeTpa. JHeprus BeTpa ucroiab3oBaiack B EBpone ¢ XII Beka
Oyarogapsi BETpSIHbIM MEJIbHUIIAM.
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OOBEKTUBHBIMU IIPEANOCHUIKAMHA JJIbHEUIIIETO
BETPOIHEPTETUKH MOKHO CUUTATH:

® HUIMYUE OTHOCUTEIBHO YCTOMYMBON PO3bI BETPOB - CPEIHETO0Bas
ITIOBTOPSIEMOCTH BETPOB BCEX HAIIPABJICHUM

e 7151 1I0OOT0 pailoHa 36MHOM MOBEPXHOCTH; HAJIUMYKME HA 3eMiie PailoHOB
C YCTOWUYMBBIMH BETPaMU - KaK

e QoJpIIME BETpsiHbIE TYpOWHBI CIIy:KaT JJis npeoOpa3oBaHUs SHEPIUU
BETPA B DJIEKTPUYECTBO.

B Tabnuie Huke npuBeACHBbI OCHOBHbIE IU(PHI MPOU3BOACTBA, LICHBI,
Oyayiiero, MOTEHIMA, W Pa3MECTUTb HH(OpPMALMI0O O MpPEUMYIIeCTBaX U
HeJl0cTaTKax HauboJliee MOnyJspHbIX

Pecypcbl. Cratuctuka B3sta 3a 2020 roa, a mpuMeEpHbId Oynymiuii
MOTEHIMAaJ B ucnonb3oBanus g0 2050 roxa.

pa3BUTHS

Tabmuuma 1 — Craructuka (HE BO30OHOBISIEMBIE PECYpChl |
BO300HOBIIIEMbIE PECYPCHI)
He Bo300HOB/IsIeMBbIe pecypchl Bo3o0HoBIsIeMBIE pecypChl
Hed1b Ias YroJab Oneprusi [uaposne | CosiHeuHasi
BeTpa reTuKa JHeprus
20 mpn | 26 mupa 1,03 mupn 5,4
IMpousBoact 27,3 mupna BTE BTE BTE mapa BTE 0,2
BO BTE 35% 28% 18% 18% 26% mipa BTE
4%
Ilena 52 $3a 2,1$3a | 114$3a 2408 3a 212% 12$ 3a B
Oappenb rajioH TOHHY MBT4 3a MBT1u
24,1 22,7 25,2 5,04 5,9 0,9
IMoTennman| MwMapaa MWLUIHapaa MUUIHApAa MUUIMapAa (MUWLIHapaa MILIdapaa
BTE BTE bTE BTE BTE BTE
OOWIILHBIN; OOUIBHBIN BozobonoBa| Ywucteli
Jlerko [Iupoxo 3anac; |He BbI3bIBaeT| SieMbli | HMCTOYHHUK
WCII0JIb30BAT| UCIOJIb3Yye (OTHOCUTE 3aTPA3HEHHUS; | ICTOUHUK | SHEPrUu;
b; Co3maer MBI, BHO Bo3obOHoBisge| uyuncroii |Bo300HOBIA
ILmrocwl paboune Camblii  |Heoporoi MBI; SHEpPruu; | €MbIH U
MeCTa; |4YHCTBHIN U3 ; [Motenmman ['maposnek ycTOWYUBBIA
Hukaxux Bcex | HempepsiB|ero orpomeH. Tpo3HepreT; yMEHbIIUTH
HOBBIX  HUCKOTIAeMbl  Has MKa —93TO | cuera 3a
TEXHOJIOTHI1| X BUJOB |MOIIHOCTb; WCKITIOYUTEDIIEKTPOIHED
HE TOILINBA; JBHO THIO;
TpeOyercs. HazexHast | OOMIbHBIN.
SHEprusl.
Hedrn I'a3 YroJusb Jueprusi |I'maposne | ConHevnas
BeTpa preruka | JHeprus
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Berpsnslie
HeBo300H0 TypOuHBI | DKCIIAaHCHB
HeBo300H0B| Bisiemslii; HeBo306HO MOLYT HBIH,
nsieMblii; | B3pbIBHOM; BiIsieMbli; TpencTaBiarh| utoObl | Hauanbhas
Munycsr | Pazpymaer |Coaepxut | ConepXut| yrposy Ajsi [[MOCTPOUTb; CTOMMOCTH;
okpyxaromy, 10 95% |[Haubompiie — TUKOU 3acyxa; |[IpousBoaut
10 Cpely; | MeETaHa, e HPUPOABI Moxer b
DKCIaHCUBH [TAPHUKOBO| KOJIMYECTB| (HAPUMEpP, MPHUBECTU KDJIECKTPOIHED
BIH. rora3a. | o0 CO2 Ha IITHIIL, HAaBOJIHCHU| THIO TOJILKO
BTE. JIETYYnX sIM B JHEM;
MBIIIEN); |HU3MEHHBI
N3paer mym, X palioHax;
YTO SIBJISIETCS
npobaemoit
JUTSI COCETHUX
JIOMOB.

Ha mo#i B3rIsii, ONPEACIICHHO JydIlle HCIIOh30BaTh allbTePHATHBHBIC
MUCTOYHUKH YHEPTUH, IOTOMY YTO OHU OECKOHEYHBI M HE HAHOCAT BpeJia IPUPO/IC.
[TpenmymecTBaMu BO30OHOBIIIEMBIX HCTOUYHUKOB SHEPTHH SBJISIOTCS: IIIMPOKUN
CIEKTp  BO30OHOBIISIEMBIX  HCTOYHHUKOB  OJHEPIHHM,  HEHCUCPIACMOCTh,
HKOJIOTUYECKAs! YUCTOTA: HET BEIOPOCOB, HET TEIUIOBOTO 3arPs3HCHUS IIJIAHETHI.

OCHOBHBIMH HEJIOCTaTKAMH BO300HOBIISIEMBIX HMCTOYHHKOB OSHEPTUU
SBIISIIOTCS. HECTAOMIIBHOCTH (CYyTOYHAsi W CE30HHAs) W HH3Kas IUIOTHOCTH
DHEPreTHYECKUX TIOTOKOB (COJHIIE, BETep, TUAPa). XOTsS B COBPEMEHHOM MHPE
elle He ONIyIIaeTcss HeXBaTKa JHEPropecypcoB, B OmmKaiiime Ba-TpH
JCCSATHIICTHSI BO3MOXKHBI ~ CEPbE3HBIE TPYAHOCTH, €CIIM ajJbTepHATHBHBIC
MCTOYHHUKH YHEPTUH HE CTAHYT MOJIH30BATHCS CIIPOCOM WIIH HE OTPAHHYUTCS JIH
POCT ero nmorpedaeHus. HeOOX0IUMOCTh 00Jiee PallMOHAILHOTO HCIIOIBb30BaHUS
SHEPTUH OYCBHIHA.
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"Ukhta State Technical University**

FOUNDATIONS OF THE THEORY OF TRAFFIC TRAILING ON
SNOW COVER ON THE CARRIAGE OF FOREST ROAD ROADS

Abstract. The efficiency and safety of the timber transport operation is
evaluated by the transport and operational indicators of motor roads. For winter
logging roads, these indicators include speed, traffic safety, surface evenness,
adhesion coefficient, traffic intensity, as well as the level of their operational
condition. Winter maintenance of logging roads is a set of works that ensure the
continuous maintenance of the technical and operational condition of the road
network at the level of regulatory requirements in accordance with the
requirements of GOST R 50597-93.

Key words: winter logging roads, winter timber transport.

YpoBeHb coaepkaHusl 10POT — MOKa3aTeb, OTPAXKAIOIIUN ONpPeACICHHOE
COCTOSIHUE KOHCTPYKTHUBHBIX 2JIEMEHTOB aBTOMOOUJIbHBIN JIOPOT B TECHOM CBSI3U
C CO3/1aBa€MbIMH yCIIOBUSIMU JIBUXKCHUIN aBTOMOOUIICH.

[To nomycTMMOMY YPOBHIO 3UMHETO COJICPKAHUS aBTOMOOWIBHBIE JOPOTH
NENATCSA HA YEThIPE TPYIIIbI:

I'pynmia A — 1oporu ¢ YMCTOM Ha BCIO MIUPUHY MTOBEPXHOCTHIO;

['pynmia b — moporu ¢ 4MCTOM Ha BCIO IIUPUHY MIPOE3KENU YACTH;

['pynmia B — noporu ¢ 4ucToi cepeIuHOoN NPOE3KEN YacTH;

I'pynmna I' — noporu ¢ ynioTHEHHBIM CHETOM Ha MTPOE3kKEN YacCTH.

JupekTuBHBIE TPEOOBaHUS K MOKA3aTeNIIM YPOBHSI 3UMHETO COJEPIKaHUS
Ka)KJIOM IOPOTH JTOJKHBI YCTAaHABIMBATHCS HA OCHOBE TEXHUKO-3KOHOMUYECKHUX
pacdyeToB C YYETOM OCHAMIEHHOCTU JOPOKHO-IKCILTYyaTallMOHHON CITY>KObI
MaIIMHaMu 1 000pYIOBaHHUEM JIJIsi 3MMHETO COJIEP KaHHUsI T0POT.

CormnacHo JOeWCTByIOIEd HOpPMATUBHOW 0asze, HaJMYWE YIUIOTHEHHOTO
CHEra Ha MPOE3kKEH YaCTU Ha JI0pOrax BCEX KaTErOpUM HE JOIYCKAaeTCs, KpoMe
JIOPOT, COJEPKAIIMXCS IOJ CHEXHBIM HAKaTOM, a CPOK CHETOOYUCTKH H
JTUKBHUJIAIIUKA TIPUHUMAETCS B 3aBHCHMOCTH OT TPYMIBI JOPOT (MO0 KaTeropuu
JIOpOTH) U YPOBHSA cojiepkanus. [loaToMy 3uMHee copepKaHue aBTOMOOUITBHBIX
nopor Ha tepputopun Poccuiickoirt depepanuu OCYIIECTBISAECTCA C ITOJIHBIM
YAAJIEHUEM CHEXKHO-JICISIHBIX OTIIOKEHUN C IPOE3KEH 4YacTH, a COAECPKAHUE
JIOPOT TOJT CHEXKHBIM HAKATOM MPUMEHSIETCS TOJIBKO HAa aBTO3MMHHUKAX.

OCHOBHBIMH MEPOTIPHUITHIMHU SIBISIETCS  OOppOda €O CHETONMPHUHOCOM,
OYKCTKA JOPOT OT CHEra W JUKBUIALMUSA 3UMHEW CKOJIb3KOCTH. YUUTBIBAS, 4YTO
JIECOTPAHCTIIOPTHAS CETh BKJIIOYAET JOPOTH PA3JIMYHOTO HA3HAUYECHUS, TO U YPOBHU
COJIepKaHMsI, MOTYT OBITh Pa3TMYHBIMH.

Ha pucynke 1 mpencrtaBieHbl NPUMEHSIEMbIE B MHOTOJIECHBIX PETHOHAX
CXEMbI 3UMHETO COJIepKaHusl JIECOBO3HBIX aBTOMOOMIIBHBIX Aopor. Bapuant A —
TpaJUIIMOHHAsA CXEeMa COJEpKaHUsi aBTOMOOWIBHBIX JIOPOT C JIUKBUIALUEH
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3UMHEN CKOJB3KOCTH. J[aHHAsi cxema XapaKTepu3yeTCs MOJIHBIM yAalICHUEM
CHEXHO-JICITHOTO Hakara ¢ JOPOKHOTO TIOKPBITHUS TyTeM MaTpyJbHOU
CHETOOYHUCTKU U pachpeiesiCHUEM TBEP/IbIX XUMUUECKUX PEareHTOB U UX cMecei
¢ bpukurOHHBIMU MaTepuaiamu. Bapuant b — popmupoBanue yraioTHEHHOTO
CHEXHOI'0 IMOKPOBA HA Mpoe3Ker yacTu. BapuaHT B — moBbllIeHNE CLIETUICHUS
KOJIEC C JOPOXKHBIM MOKpbITUEM. BapuanT I' — ypaneHue CHEXHOU IIyIU C
MOKPBITUST (TOJMBKO TIPU HAJIUYUU YIUIOTHEHHOTO CHEXHOTO TIOKpOBa Ha
MpOE3XKel YyacTu).

Bo3moxkHa skcruryatanusi aBTOMOOMIIBHBIX JIOPOT, MPU KOTOPOM CHEr ¢
MpOe3Kel YacTh HE YHalseTCs IMOJHOCTHI0 M Ha MPOE3KEeW YacTh OCTaeTCs
YIUIOTHEHHBIN CJIOW CHEXXHO-JIEASHOIO HakaTa MIoTHOCThI0 He meHee 0,4... 0,6
r/cm3. HopmanbHble YCIOBHS JBUKEHHS aBTOMOOMIIEH 00ecIeunBaloTcs IpU
TOJIIIIMHE YIJIOTHEHHOTO ¢Jiosi cHera A0 90 M.

[IpenenpHOM BEMYMHON YINIOTHEHHOTO CJIOSI CHETA CIEAYET CUUTATh:

Ha JIOPOTax MECTHOTO 3HAUYCHHUS C PETYJISIPHBIM aBTOOYCHBIM JIB)KCHUEM B
3UMHUN TIEPUOJI TP MHTEHCUBHOCTH JIBHKeHUs MeHee 200 aBT./CyTKH, BHEIITHUE
aBTOMOOWJILHBIC JIOPOTH MPEINPUATHI JIECHOTO KOMIUIeKCa (MObE3IHbIC
noporu) — 50 mm;

Ha wmectHBIX noporax 0e3 peryysipHOro aBTOOYCHOTO JBHMIKEHUS C
UHTEHCUBHOCThI0O MeHee 200 aBT./CyTKH, JI€COBO3HBIX aBTOMOOMIBHBIX
Maructpaisix — 60... 100 mm;

Ha noporax ¢ gomyckaeMbIM KpaTKOBPEMEHHBIM NEPEPHIBOM JIBUKEHUS,
J1eCOBO3HBIX BeTKax U ycax — 100... 150 mm.

CyImecTEYHMIEE CXeMET
IHMHETO COTEDEAHHA
TEPPHTOPHAILHEIX
AETOMOSEALHEI Jopor
|
| |
(A) Vganenne cHera ¢ (20.\161) =
npoesmel 9acTH t =
[YILIOTHEHHOTO CHEMHOTD|
NOEpOEa
[
(B) ®opumposanmne (B) IloEemenne
TEepare XEMHATECKHE
pe [VIIIOTHEHHOT'O CHEFHOTO COSMIEHAT EOIEC
oXpEa aBTOMOOHIA ¢
TOEPEITHEM
Yoanenne nryre IInasRpoEEa H
KOMOHHHDOEAHHEIMH || yIToTHesHe croR Pacnpepenenne
e LT 1 PEEITHOHHE
CHETA TPy OHEIME MaTepHaTOR
Posame =mg-
EHX XFMHYECEHX | — (T') ¥ ganerme mryrn
pearenToE Joyenaxmenme | | Acpors
crera @ aETorpeHTepaMu
YILIOTHEHHE
VgameHHe myrme |
TOEPEITHA

Pucynoxk 1 — Cxembl 3MMHETO COJIepKAHHUE JIECOBO3HBIX aBTOMOOMIIbHBIX
JIOPOT TPUMEHSIEMBIX B MHOTOJIECHBIX PETHOHAX

"Teopusi U MPaKTHKA coBpeMeHHOo#i Hayku' Ne5(95) 2023 118



Takum o00Opa3oMm, HECMOTpPST Ha pa3IWYHbIE YPOBHHU COJEpP>KaHUS
TEPPUTOPUATIBHBIX ~ ABTOMOOWJIBHBIX  JOPOT  Pa3IMYHON  BEJOMCTBEHHOM
MOAYUHEHHOCTH, JJIsl 3UMHHUX JIECOBO3HBIX JOPOT B MHOTOJECHBIX PEruoHax
BO3HUKAET HEOOXOJUMOCTh B HOPMHPOBAHUU CBOMCTB CJIOS TOKPBITHUS —
YIUIOTHEHHOTO CHEXXHOTO MOKPOBA HA MPOE3KEH YacTH.

B mporiecce nBukeHUs Ha JIECOBO3HBIM aBTOMOE3[ NEUCTBYIOT BHEIITHUE
CWJIbl: BepTUKalbHbIE (Macca T0Oe3/la, BepTUKaJIbHAs  COCTAaBISAIOIIAsS
JTUHAMWYECKUX YCUJIUM, BO3HUKAIOIIUX MPU JBUKEHUHU, U COOTBETCTBYIOIIUE
peaKIuu MyTH); TOPU30HTAIBHBIE — MPOJOJLHBIE, K KOTOPHIM OTHOCSITCSI CHJa
TATH Tsrada, CHUJIbI COMPOTHUBJICHUS JBWIXKEHUIO, TOPMO3HBIC CHJIBI U
JTUHAMHWYECKUE YCUJIMS, BO3HHUKAIOIIUE IMPU TPOTaHUU Moe37a U H3MEHEHUU
CKOPOCTH JIBWDKEHHS; TOINEpPEUYHbIE, K KOTOPHIM OTHOCATCS JUHAMHYECKUE
YCWJIMS, BOSHUKAIOIIME MPU JABMIKCHUH TO€3/1a Ha KPUBBIX ydacTKax MyTH U B
pe3ybTaTe «BUJISSHUS» TIOJIBHKHOTO COCTaBa Ha MPSIMBIX y4acTKax.

[Ipu nBWXEHWU JIECOBO3HBIA IMOE3/] HCIBITBIBAET PsJl CONMPOTHBICHUM,
MO3TOMY ISl OCYIISCTBIICHMSI JIBUKEHUS HEOOXOIMMO, 4YTOOBI CHJIA THATH,
pa3BuBaeMasi JBUTATENIeM TsArada, OblIa OOJBIE CHJI CONMPOTHBIEHUSA. B
3aBUCHMOCTH OT COOTHOUIEHMsI CWiIbl TArM F. u cun conpotuBieHus Feonp
pa3IMyaroT CIeayIoIne peKuMbl IBmxkeHus: F.> F..,, — yekopennstit; Fo= Feopnp
— paBHOMepHBbIN U F.< F.0,p — 3aMennennsiii [194,202].

Cuina Fy co3naBaemasi TATa4OM HA3bIBAETCS CUJION TATHU U TIPH JBIKCHUU
10 CHE)KHOM IMOBEPXHOCTH UMEET OTPAHUUYCHHUS TI0 CLETUICHHUIO BETYIINX KOJIEeC C
MOKPBITHEM

F. <F, =1000¢gP, ,(1)

r7e @ — KOdPQUIUEHT CUEIUICHHUS BEIYIIUX KOJIEC TATada C IOKPHITHEM;

0§ — YCKOPEHHUE CHIIBI TSKECTH, M/C2;

P., — cuenHast Macca TsArada, MpUXosInascs Ha BEAyIIHe Kojeca, T.

[lepeMernieHre JIECOBO3HOTO aBTOINOE37]a [0 CHEKHOW IMOBEPXHOCTH
OCYIIECTBIISETCS 32 CYET CHJI CIEIUICHUs IBIDKUTENSI co cHeroM. CrieruieHue
XOJI0OBOM YaCTH MPOUCXOIUT 32 CUET TPEHUS MHEBMOKOJIEC O CHET U 3alleTIICHUS
BBICTYTIAIOIINX YaCTeH MPOTEKTOPA O CHEXKHYIO TTOBEPXHOCTh:

Fe=Fmpt Faay, (2)

rae ., — cuiia TpeHus: THEBMOKOJIeca O CHEKHYIO ITOBEPXHOCTh, H;

F.q— cria 3anienieHus 2JIeMEHTOB IPOTEKTOPa ITHEBMOKOJIECA O CHEKHYTO
MMOBEPXHOCTH, H.

Cuna TpeHus I KOJIECHBIX MAIINH MOYUHSIETCS OOIUM 3aKOHAM TPECHHSI
CKOJIBKEHHSI ¥ JIJIS1 CHEXKHOTO TIOKPOBA MOXKET OBITh HallICHA KaK:

Fmp = fCK PCZ{, (3 )

rie fo — K03 UIMeHT TPeHUS CKOTBKEHUS.

Cuna 3ameruieHusl 3JEeMEHTOB MPOTEKTOpa TMHEBMOKOJIECA O CHEXHYIO
MOBEPXHOCTh 3aBUCUT OT BEJIMYMHBI MATHA KOHTAKTAa MEHEBMOKOJIECA CO CHETOM
U JIJTMHBI KPUBOJMHEHHOTO Y9aCTKa KOHTAKTa BHEITHETO KOHTYPa THEBMOIIHHBI
CO CHETOM.
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Fsay =Sz, (4)

rae S — cymMmapHas IUIOIIa/lb MOBEPXHOCTH IMHEBMOKoJIEca, padoTaronias
Ha CMSATHE CHEra, M 2 T - COIPOTUBJICHHUE CMATHIO cHera, MIIa.

JIns mpakTUYeCKUX pacueToB yAOOHEE IMOJb30BaThesl BhIpakeHuem (1)
UCIIOIB3Ys KO3 (DUITUEHTA CLECTUICHHUS.

B Tabmuue 1 mnpuBeneHbl BeNIUUYMHBI KO3(PQUIMEHTA CIEIUIEHUS B
3aBUCUMOCTH OT COCTOSIHUSI CHETOBOIO IOKpOBAa INPUMEHUTEIBHO K
JIECOTPAHCIIOPTHBIM MalIMHAM.

Tabmuma 1 — 3aBucumMocTh KO PUIMEHTA CIETUICHUSI OT COCTOSTHUS

cHeroBoro nokposa (o C.1. Mopo3oBy)

Koaddunuent cuennenus
X [ 1ecoBO3HBIX
apaKTePUCTHKA CHETOBOTO JIJ1s TyCeHUYHBIX ABTOMOGHICH
MMOKPOBa JIECOTPAHCHOPTHBIX [~ TS
MaIuH P P
CHETOM OYHITIICHO OT CHEera

[TnotrocTs 0,5 T/cM ° u BbIIIe
HIpH TeMIIepaType Hivke —4°C 0,80-0,75 0,25-0,35 0,60-0,65
To ke mpit Temmepatype ot =11 g 759 79 0,23-0,25 0,45-0,55
210 _4 OC 1 1 H H H H
To xe npu TemmnepaType BbIIIE 073-065 015-0 21 050-0.60
0°C (TambIii cHeT) ’ ’ ' ' ’ ’
CHexxHasl 1earHa ToamuHon 10
o 0,70-0,65 0,17 0,55
To xe Tommmeaon 15 cm 0,62-0,50 0,14 0,55
20 c™m 0,55 0,16 0,55
30 cm 0,40 0,18 0,55
40 cm 0,30 0,15 0,55
60 cm 0,15 0,15 0,55
MOoKpbIii CHEr ¢ IpoTaIMHAMU
BIAKHOTO [PyHTa 0,23 0,19 0,35-0,45
Obrenercsee : 0,05-0,08 0,60-0,65
achaabT0OETOHHOE TTOKPBITHE ' ' ’ ’

HccnenoBaHusiM 1O ONPENCIICHUIO CHUJIBI CONPOTUBIICHUIO JIBUKEHUS
JIECOBO3HBIX aBTOIIOE3JIOB ITOCBSAIIEHO JOCTaTOYHO MHOro paodot [3,6,7]. B
o0I1IeM BUJIe yPaBHEHHUE COMTPOTUBIICHUS JIBKEHUIO UMEET BUI:

Fo,=F+tFR+F,+F +F_, (5

rae Fr— cuiibl CONpOTUBICHUIO JBUXKEHUIO, KH;

Fi — cunbl conpoTuBiIeHUs OT MPEOAOIEHUS YKIOHOB, KH;

Fw — cuiibl conpoTuBiIeHUs: BO3AYIIHOU cpenbl, KH;

Fy — cuitel unepunuy, kH;

F., — kprokoBas Harpy3ka, kH.

Ucxons u3 cnenuduueckux ycnoBUM pabOThI JIECOTPAHCIIOPTHBIX MAIIUH
00BIYHO PacCMaTPHUBAIOT TOJIBKO CHUJTY CONIPOTUBIICHUS IBUKEHUIO, a CHIIbI Fi, Fy,
Fy, Fi, onipenenstoTcsi N3BECTHBIMU BBIPAKEHUSIMHU.
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B o01em ciyyae cuia COnpoTUBIICHUS IBUKEHUIO aBTOMOE3/1a paBHA
Ff = ngas 1(6)

rie f — ko3 unmeHT conpoTHBIICHUS TBUKCHHIO;

P, — o0mias macca aBronoesfa, T;

g — yCKOpeHHUe CBOOOIHOTO MajeHus, M/c2,

KoadpuimeHT conpoTuBiaeHUs IBUKEHUIO MPEACTABISIET COOOM CII0KHYIO
(YHKIMI0O MHOTHX NAapaMEeTPOB, TAKUX KaK: paclpeiesieHne Harpy3ku Mo ocsim,
KOHCTPYKITUSI XO/I0BOH YaCTH, XapaKTEPUCTUKHI OMOPHON TOBEPXHOCTH U APYTUX
TPYAHO YYUTHIBaeMbIX (akTopoB. [l03TOMY B Teopuu ABMKEHHUS TPAHCIIOPTHO-
TEXHOJOTHYECKUX MAIIWH COMPOTUBJICHUE [JBWKEHUIO pa3JeisioT Ha JBe
OCHOBHBIX COCTABIISIIOIIME: BHYTPEHHUE MOTEPH, BO3HUKAIOIIUE B XOJA0BOW YaCcTH
U BHEIIIHWE, BO3HHUKAIOIIEE BCIEACTBUE JedopManuu ONOPHON MOBEPXHOCTH.
[Ipu mepexojie K OTHOCUTENBHBIM MapaMeTpaM Ko3(PGUIUEHThl COMPOTUBICHUS
JBY)KCHUIO PaBHBI:

=1, +1.,.(7)

rne fs — KOOpPUIMEHT CONMPOTHBIICHUS JIBUKCHUIO BCIICJCTBHE
BHYTPEHHHX TIOTEPh B XOJIOBOU YaCTH,

f v — KO (HUIUEHT COMPOTUBIICHUS JBHXKECHUIO BCIICACTBHE JedhopMaliiu
CHEKHOT'O TIOKpOBA.

OCHOBHBIM BHJIOM COIIPOTUBJIEHUSI IBUKEHUIO TI0 CHE)KHOM MOBEPXHOCTH,
Kak IO0Ka3aHo B pabortax [5,6], sBiusercs cuia, NMponopLUOHalbHas padoTe,
3aTpauMBaeMoOil Ha BEPTUKAJIbHYIO JeQOpMAaIMI0 CHEXHOIO IIOKpOBa Ha

IMOKPBITHUH. Ee MmoxHO B 06HICM BUAC BbIPA3UTH q)OpMyHOP'I:
it

F, =2B [ PdY ®)

rae B — murpuHa MNHEBMOKOJIECA aBTOIOE3/1a, M;

P — HOpmanbHOE J1aBJICHUE B MSATHE KOHTAKTa, Klla;

N xon — TIyOHHA KOJICH, M;

Y — tekymas aedopmariis CHE)KHOTO MMOKPOBa Ha TIOKPHITHH, M.

Takum o0OpasoM, [JIs1 ONpEACNCHHUs COMPOTUBICHUS JIBIYKEHUIO
MOJIBHYKHOT'O COCTaBa HeoOXo Mo 3HaTh 3aBucumoctu P= f(Y) — pacripenencHus
HOPMAJILHOTO JIaBJIEHUSI OT TIIyOWHBI MOTPYKEHHSI XOJIOBOW YAaCTH B CHEXHBIN
MTOKPOB.
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IMPACT OF PHYSICAL EXERCISE ON MENTAL STUDENT
PERFORMANCE

Abstract: The article raises questions of the influence of physical activity
on the mental abilities of a person.
Keywords: physical culture, mental performance, physical education.

VY4éba Bcerna sABIsIACH YCBOSHUEM TskENONW MH(pOpMaIuu, oHa TpedyeT
CO CTOPOHBI CTYAEHTOB OrPOMHBIX CTapaHWW, YCHUIYMBOCTH, YIOPCTBA,
CTpeMJIEHUsI TPUOOpETaTh HOBBIE 3HAHUS. YUEOHBIN Mpolecc o0ydarouuxcs B
CPEIHEM COCTaBJISIET OKOJIO 36 aKaJeMHYECKHX YacoB, HE CUHUTas 3aHATHU
buznyeckoi KynbTypoil. 3-3a 3T0ro 60IbIIyI0 4acTh CBOET0 BpPEeMEHHU CTYACHTHI
HaxoJISITCSl B CHISTYEM TOJIOKEHUH 32 MapTaMu B yueOHbIX 3aBefieHusaX. [lomumo
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TOr0, OHHM TPOBOAAT CAMOCTOSTENIbHYIO pPabOTy C JIONOJHUTEIBHOU
JUTEPATYpPON C LEIBI0 YKPEIUIEHUS MOJYUYCHHBIX 3HaHuM. [loatomy mononbie
T/ OOBIYHO BEYT MAJIONMOABUKHBINA 00pa3 )KU3HU, YTO MPUBOJIUT K MIOXOMY
COCTOSIHUIO HE TOJIBKO (PU3UYECKOT0, HO M TICUXOJIOTMYECKOTO 37I0POBbsI, K TOMY
KE OITO YXYJIUIAET YMCTBEHHBIE CIIOCOOHOCTH 4YEJIOBEKa. Y CTaHOBJICHHBIM
(dakTOM SIBISIETCS, UTO MHTEIUICKTyalbHasl JEATeIbHOCTh 3aTPauuBaeT HAMHOIO
OoJbIIe CUJI M DHEPruu, 4em (¢usnueckas Harpyska. M3 3Toro MoxHoO caenatb
BBIBOJI, YTO 3aHSTHUSI YMCTBEHHBIM TPYAOM MPUBOAST OpPraHU3M YEJIOBEKa B
COCTOSIHUE YTOMJICHHSI HAMHOT'O OBICTpEE.

[Imoxo  cka3bIBaeTCs HAa  COCTOSIHME  OpraHu3Ma  yMCTBEHHOE
NEepEeyTOMJICHHE, KOTOPOE€ 3aHMMAaeT JJIMTEIbHBIA TIEPUOJ BpPEMEHHM Ha
BOCCTaHOBJIEHHE. UenoBek padoTaeT Jaxe B MEePEerpy E€HHOM COCTOSIHUE, HE
3aMeuasi yToMJIeHHE. B KOHEYHOM UTOre€ CTPECCOBBIE CUTyallu, KOTOPBIE UMEIOT
CBOWMCTBO HAKAaIUIUBATHCS, HAYMHAIOT CHUXATh KOHIICHTpPAllUI0 BHUMAHWUS,
yXyAIIaTh MaMsATh, YTO CIIOCOOCTBYET IVIOXOMY YCBOSHHIO HOBOUW MH(pOpMAIUU
[1].

CoBpeMeHHasi Hayka JoOKaszaja, 4TO 3aHATUS (U3UYECKOW KYJIbTYpOU
OKa3bIBAIOT HEMIPEPHIBHOE U Pa3HOOOPa3HOE BIMSHUE HA IEHTPAIbHYIO HEPBHYIO
cucremy. CUCTEMAaTUUYECKOE BOBJICUCHUE MBIILICUHOW CUCTEMBI B IBUTATEIbHYIO
AKTUBHOCTb, OKa3bIBAET LIEJIOCTHOE BO3AECHCTBHE HA OPraHU3M 3aHUMAIOIEroCs.
JIBurarenbHasi akTUBHOCTh LIEIOCTHO BO3JIEHCTBYET HA OPraHU3M, CTUMYIIHUPYS
MHTEJJIEKTYaIbHbIE CIIOCOOHOCTH YeJIOBEKa U MOBBIIIAS €r0 MPOyKTUBHOCTb.

N3BecTHO, uTO (pOpMUPOBaHHE WHTEUIEKTA YEJIOBEKA HAMPAMYIO 3aBHUCUT
or (¢usuueckoil Harpy3ku. [lodHOLIEHHBIE TPEHUPOBKH CIOCOOCTBYIOT
yIYYIIEHUIO KOTHUTUBHBIX (DYHKIMI 4eloBeKka. YMEpEeHHbIE 3aHATUSL CIIOPTOM
CIIOCOOCTBYIOT YCKOPEHHOMY Pa3BUTHIO HEHPOHHBIX CBSI3€d, CTUMYIUPYS HE
TOJILKO MBIIIEYHbIE TKAHU OpPTraHu3Ma, HO M yIIydllas paboTy HEPBHBIX KIIETOK.
N c npoueccoM pa3BUTUS HAyKH CTajo SICHO, YTO pa3BUTUE HEUPOHHBIX
OTPOCTKOB HANPSIMYIO CBS3aHO C KOTHUTUBHBIMU (DYHKIIUAMH yejoBeka. To ecTh
BO BpeMs 3aHATHH (PU3NYECKON aKTHBHOCTHIO HEPBHBIE KIETKH YCUJICHHO
00pa30BBIBAIOTCSA U PACTYT, 00YCIaBIMBas MHTEIUIEKTYaIbHbIE MPOIIECCHI.

OyHKIIMM MO3ra peaqu3yroTcs 4epe3 HEMpPOHHbIE CBsA3U. Jlroau paHblie
CUYMTAJIM, YTO CJOKHBIE HEUPOHHBIE CETH YEJIOBEKAa HE MOT'YT Pa3BUBATHCS, TAK
KaK SIBIIAIOTCS CTaTUYHBIMU. HO Hayka cmoria OmpoBEprHYyTh ATOT (akT U
JI0Ka3aTh, YTO OHHU CIOCOOHBI MEHSTHCA B MPOLECCE >KUIHEACSITEIBLHOCTH C
MOMOIIFI0 YMCTBEHHOW © (PU3WYECKOW AaKTUBHOCTH. 3aHATHS CIIOPTOM
OKa3bIBAIOT OJIATONPUSITHOE BIMSHHE HAa MO3r. MOXHO cKa3zaTh, YTO 3a CUET
du3rUecKuX HArpy30K MOKHO YIyUITUTh CBOM WHTEIICKTyallbHbBIE CIIOCOOHOCTH
[3].

C TedeHHEM KU3HHM YEJIOBEK HAUYMHAET CTapeTh, MPU ATOM KOJIUYECTBO
HEPBHBIX KJIETOK IMOCTETNIEHHO YMEHBINAETCS, HO MPHU TO0CTATOYHBIX (PU3UUECKUX
Harpy3kax IPOUCXOASAT BOCCTAHOBUTEIBHBIE IMPOLECCH, KOTOPHIE MOMOTAIOT
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00pa3oBbIBATh HOBBIE HEPBHBIC KJIETKH, YJydllas T[CUXOJOTHYECKOE U
bu3uYecKoe COCTOSTHUE OpPraHU3Ma.

C noMmoIbl0 MHOTOUYUCIIEHHBIX HAYYHBIX MCCJICIOBAHUI yUYE€HBIE CMOTJIU
J0Ka3aTh, YTO MpocTas Xo/b0a, Oer WM 3aHATHS IUIAaBaHUEM MPUBOMIIT K
yIY4IIEHUIO KOTHUTUBHBIX (GyHKIUN. Eciu B cBoeM 00pasze KU3HH MPOBECTH
TaKO€ HE3HAYUTEJIbHOE HW3MEHEHHEe, HayaB 3aHUMAThCS JIETKON (U3MYECKOU
Harpy3kom, TO MOKHO YCIIEIITHO Pa3BUTh YMCTBEHHbBIE CIIOCOOHOCTH.

dusnueckrne akTUBHOCTH Pa3HON HAMPABICHHOCTHU U MPOJAOTKUTEILHOCTH
MOTYT J1aBaTh pa3Hblid 3)PeKT.

TpeHupoBkr B camMoM Hawaje pabouero WM y4eOHOro JHS CMOTYT
yIY4IIUTh YPOBEHb pab0OTOCIOCOOHOCTH Ha 2-2,5 Yaca W MOJJAEPKUBATh €0 B
TEUEHHE CIECAYIOIIUX HECKOIbKUX 4dacoB. Jlanee Ha npoTsbkeHun 18-20 ywacos
OyJeT MpOUCXOAUTh MOCTENIEHHOE BO3BpAIllCHHE B M3HAYaIbHOE cOocTosiHuE. B
poJIoJbKeHue Heaenu 3PGEeKT OT TaKUX HE3HAYUTEIbHBIX (PU3UIECKUX HATPY30K
NpPaKTUYECKH HE TposiBIseTcs. bmarogapss Harpy3kaMm CpeIHed CTerneHu
WHTEHCUBHOCTH  PabOTOCIIOCOOHOCTh  YEJIOBEKAa CTAHOBHUTCS  JIydllle U
MOJIJICP)KUBACTCS HA STOM BBICOKOM YPOBHE B TCUCHHE JIHS, JaKe BO BpeMs
CaMOCTOSITEJIbHBIX 3aHATHM JOM — 3T0 Oynmer 3ametrHo. K Tomy ke Ha
NpOTSDKEHUU 2-3 nHel HaOmromaeTcs TMOJOXKHUTENIbHOE Bo3neicTBue. Ecnu
YyelloBeK OyJeT 3aHuMaThesl (U3MYECKUMU Harpy3KaMu BBICOKOW CTENeHU
MHTEHCUBHOCTH, TO OKOJIO Yaca YpOBEHb pabOTOCIIOCOOHOCTH OyAET MOBBIIIEH,
HO HETaTUBHBIE MOCJIEICTBUS OyIyT MPOSBISATHCS B TEUSHHE CIEAYIONIEH HeAen
[4].

Takum o6pazom, puzndeckas KyiabTypa OKa3blBae€T OTPOMHOE BIIMSHHUE Ha
o0IIiee COCTOSTHUE OpraHu3Ma CTYICHTOB, YMEpPEHHbIE U KOMOWHUPOBAHHBIC
TPEHUPOBKH MOJXOJIAIIETO YPOBHS OMNPENEIEHHO OKA3bIBAIOT IMOJIOKUTEIbHBIN
3¢ eKkT Ha YyMCTBEHHBIC CIIOCOOHOCTH CTYACHTOB. Takyke COCTOSIHUE HEPBHOM
CUCTEMBI B IIEJIOM YJIy4lllaeTcsi, MOAHUMAETCs HacTpoeHue. Ho HecMoTps Ha 310
MOJIO/IbIC JIIOJIM HE CUMTAIOT BXKHBIM CIEAUTh M Oepedb CBOe (PU3MUECKOE U
ncuxoyiornyeckoe  370poBbe. Ckopee BCEero 93TO  MPOUCXOAUT  H3-3a
HEJIOCTATOYHOW OCBEJOMJIEHHOCTH O BIUSHUU (DU3NYECKUX HATPy30K Ha
HMHTEJUICKT U OO0Ille€ COCTOSIHUE U cCaMOUYyBCTBHUE YesoBeka [2]. IloaTomy ogHoOM
U3 337124 BBICIIETO YYEOHOTO 3aBEJICHUSI CTAHOBUTCS] O3HAKOMJICHHE CTYJIEHTOB C
B3aMMOCBSI3bIO 3aHATHH (U3HUECKONW KyIbTypod U pabdOTOCIIOCOOHOCTHIO B
TE€YEHUE JHS.
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ONMUMU3AYUU OPOHUPOBAHUS NOMEUeHUll U OPUCO8 C NOMOWBIO CUCHEMbL C
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OpoHuposanus, makue KAk —MAKCUMAIbHOE UCHOIb308AHUE  Naowaodell,
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npeocmasienvl npuUMepsbl YCReuwHo20 UCNOIb308AHUS U OAHbl PEeKOMEeHOayul u
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OPTIMIZE ROOM AND OFFICE BOOKING WITH ONE SYSTEM:
INCREASING THE EFFICIENCY AND PRODUCTIVITY OF THE
WORKSPACE

Abstract. This article deals with the importance of optimizing the
reservations of rooms and offices through a system, with the aim of improving the
efficiency and productivity of the workspace. The benefits of implementing a
reservation system are highlighted, such as maximizing the use of spaces,
transparency in information and flexibility in allocation. In addition, success
stories are presented and recommendations and best practices are provided to
achieve an efficient management of reservations. Keywords include: efficient
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Beenenue

B coBpemennoit OusHec-cpene 3¢ @dexkTHBHOE yIpaBlieHHEe padboyuMu
MIPOCTPAaHCTBAMU HMMEET BAXKHOE 3HA4YEeHHE ISl oOecrieueHust OecniepeOoiHOiM
paboThl U MaKCMMAaJbHOI'O MCIOJb30BaHUS UMEIOIIMUXCS pecypcoB. BHenpenue
CHIEIUAJIM3UPOBAHHON CHUCTEMbl OpOHUPOBAHUS TOMENIEHUH U  OQuUCOB
npennaraet 3 GeKTUBHOE pelIeHHE sl ONTUMHU3ALMU UCTIOJIb30BaHUs PECYPCOB
U YAydIlIeHHS B3auMojaeucTBUs. Ontumusaius OpPOHUPOBAHUS TOMEIICHUN
CTAHOBUTCSI KPUTUUECKH BAKHOM JIs1 0OeCriedeHusl JOCTYITHOCTH MOMEIICHUHN 1
CHWKEHUS KOH(MIMKTOB U BPEMEHH OXKHUJaHus. B 3Toi cTaThe paccMaTpuBaroTCs
IPEUMYIIIECTBA UCIIOJIL30BAHUSI CUCTEM OpPOHMPOBAHMS, KJIIOUYEBBIC (DYHKIIUH,
yCHEIIHbIE TMPUMEpPbl M JIydlllde TPAKTUKU ONTHUMH3AIMHU  Tpolecca
OpoHupoBaHus. Ywurtarend TMOJIydyarT TMMOHHMMAHWE BAXXHOCTH ONTHUMHU3AIUU
OpoHUpOBaHMS TMOMEIICHUH W O(HCOB, a TakKe 3HaHUA JJI YCICIIHOU
peanuzanuu  dQQPEeKTUBHON cHCTeMbl OpOHMPOBaHHUSA, CIOCOOCTBYIOIIEH
NOBBIIEHUIO Y()PEKTUBHOCTH U TPOU3BOIUTETHLHOCTH paboOUuero NpoCTpaHCTBA.

BaxuocTh 3p(PpeKTUBHOrO ynpapjieHUsl MOMeEMIeHUIMHU U opucamMmu

O¢ddexTrBHOE yNpaBiIeHNE MOMEIIEHUIMHA U 0hUCaMHi UMEET periaroiiee
3HaueHue Juisi  OecrnepeOoitHONW paboThl KOMIAHUM U ONTHMAIBHOTO
UCIIONIb30BaHus pecypcoB. HeaddexTuBHOE ympaBieHHE MOXKET NMPUBECTU K
KOH(GJIUKTaM B pACIUCaHUU, 3aJIEpKKaM COBEIIAHUA M HEJAOCTYIMHOCTU
MOMEIICHNH, a TaKKe HEAOCTaTOYHOMY HWCIOJIb30BAaHUIO WIIM TEperpy3Ke
pecypcoB. IlpaBunbHOE pacmpenereHue ¢ HCIOJIb30BaHUE IMOMEIICHHIA
noBbIIAeT  3(PGEKTUBHOCTh,  CIOCOOCTBYET  COTPYIHHYECTBY  MEXIY
COTPpYIHUKAMU H ONTHUMHU3UPYET 3arpaThl. O(PdeKTUuBHOE yNpaBieHUE
MMOMEIIEHUSIMU  BKJIIOYAeT IUIAaHUpOBaHME O€3 KOH(IMKTOB, oOOecCIeueHue
JOCTYITHOCTH ITOMEILIEHUH U COAEHUCTBUE COTPYAHUYECTBY. TaKKe OHO MMO3BOJIAET
ONTUMH3UPOBATh HCIIONB30BAHUE PECYPCOB, TMPUHUMATh OOOCHOBAHHBIC
pelieHuss W CO3/aBaTh  COBMECTHYIO pabouyio cpexy. Buenpenue
CHEIUATM3UPOBAHHBIX CUCTEM OPOHHPOBAHUS MIOMOXKET JOCTHYDb A (HEKTUBHOTO
VIOPABICHUS U YIYUIIUTH MPOU3BOIUTEITHHOCTD.

BBeaeHue B cucTreMbl OPOHHUPOBAHMS NIOMELIEHU U 0(PUCOB

Cuctempl OpOHHpPOBAHUS TOMEIIEHUH W O(PUCOB - TEXHOJIOTHYECKHE
WHCTPYMEHTHI ISl yIOOHOTO M A(P(PEKTUBHOTO TUIAHUPOBAHUS W YMPABICHUS
obuumu npoctpancTBamMu. OHH TIpeaararoT GyHKIIMA TPOBEPKU TOCTYITHOCTH,
OponupoBanusi u wuH(popmarmuu o mnomemieHusx. [loiap3oBarenn MOTYT
UCIIOIb30BaTh BeO-UHTEep(deiic Wi MOOWIbHOE MNPUIIOKEHUE ISl MPOBEPKU
JOCTYNHOCTH, BBIOOpa BPEMEHU U MOJIYYEHHUS] MTHOBEHHOTO MOATBEPKIACHUS
OponupoBanusi. CucTeMbl OpOHHUPOBAaHUSI TOAKIIOUEHbl K 0a3e JaHHBIX C
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uHpopManell O TOMEIICHUSX U MOTYT HWHTETPUPOBATHCA C JAPYTUMHU
MHCTPYMEHTaMH, TAKUMHU KaK KaJeHAapu U CUCTEMbI DJIEKTPOHHOU MouThl. OHU
npeiaraloT  (QYHKIUMK  KaJeHAaps ¢ paclucaHus, aBTOMATHYECKOTO
OpOHUpOBaHMs, YBEJAOMIICHHM, a TakKe OTYETOB M AaHAJIUTUKU. PBIHOK
npejJiaraeT pas3jiMuHble THUIIBI CHUCTEM, BKJIouas Oa30BbI€, pACIIUPEHHBIE U
WHTETPUPOBAHHBIE CUCTEMBI YIIPABICHUS 00BEKTaMHU.

IIpenmyniecTBa BHEIPEHNSI CUCTEMbI OPOHUPOBAHUA

Buenpenne cucteMbl OpOHUpPOBaHUSI TMOMEIICHUH W OQPUCOB HUMEET
CJEYIOIINE TPEUMYILIECTBA:

[ToBbilieHne omnepanmoHHON A()QPEKTUBHOCTH M JKOHOMHSI BPEMEHH:
ABTOMaTH3alMs Tpollecca OpOHUPOBAHHWS U IUIAHUPOBAHUS TOMEIICHUMN
MO3BOJISIET M30€KaTh PYYHOHM KOOpPAWMHAIIMM W KOMMYHHUKAIIUU MEXTY
MOJIB30BATENSIMU U aJIMUHUCTpaTopaMHu. [losb30BaTeIn MOTYT CAMOCTOSITEILHO
OpOHUPOBATH TOMEIICHUS, YTO SKOHOMHT BpeMs M MPeaOoTBpaIiaeT MOTepH
IPOU3BOUTEILHOCTH, CBSI3aHHBIC C PYYHBIM YIIPABIICHUEM.

MakcuManbHOE HCIOJB30BaHUE JOCTYNMHBIX mpocTpaHcTB: Cucrtema
OpOHUPOBaHMS TO3BOJISIET ONTUMHU3UPOBATH HCIIOIB30BAaHUE TIOMEIICHUH,
nu3z0erass HEJIOUCITONB30BaHUs WM Tieperpy3ku. Ilomp3oBarenn MoOryt ObICTPO
BUJICTh JIOCTYMHBIE MECTa U OpPOHUPOBATH UX, YTO obecnednBaeT d(HPeKTHBHOE
UCIIOJIb30BAaHUE TMIPOCTPAHCTBA M CHHUXKAET 3aTparbl HAa HENPOAYKTUBHOE
HCIIOJIb30BAHUE PECYPCOB.

[Ipo3pauyHocTs ©  AOCTYNHOCTH HWHGMOpMANMKM O OpPOHUPOBAHUU:
IlenTpanu3oBaHHas cHCcTeMa OPOHHUPOBAHHS TIPEJAOCTABISET IOJIH30BATEIISAM
JIETKUHA AOCTYI K UHPOPMAITUU O TOCTYMTHOCTH MomenieHuid. OHU MOTYT BUJIETh
aKTyaJbHYI0 HH()OPMAIUIO O 3aHATHIX U JOCTYITHBIX TOMEIICHHUSX B PEKHUME
peagpHOTO BPEMEHM, YTO ToMoraer u30exaTh KOH(JIMKTOB pACHUCaHHUSI H
IPUHUMATH OOOCHOBAHHBIC PEIICHUS.

['mOkocTh B IUTAHUPOBAHWUW W pacmpenesieHnu ImpocTpaHcTBa: Cuctema
OpOHHUPOBAHMS MO3BOJISET MOJB30BATEISAM T'MOKO TUIAHUPOBATh M PACIIPEACIATh
MTOMEIIICHHS B COOTBETCTBUH C UX MOTpeOHOCTAMH. OHU MOTYT BBIOUPATh BpEMS
U TIPOJIOKUTENIBHOCT, OPOHUPOBAHUSA, a TAK)KE HACTPAUBATh JOMOJHUTEIIbHbBIC
YCIIYTH WU PECYPCHI, CBSI3aHHBIE C MOMEIIEHUSIMH. DTO 00eCIeunBaeT THOKOCTh
Y aJJallITUBHOCTH B UCIIOJIb30BaHUU MTPOCTPAHCTBA.

Buenpenue cuctembl OpOHMpPOBaHUS MOMEIIEHUH W O(PUCOB TOMOTAET
OpraHu3alusM ONTHUMHU3HPOBATH HCIOJIB30BAHUE CBOUX PECYpPCOB, YIYUYIIUTH
sbdexTuBHOCT, PabOTBI W obecmeynTh OoJee ymoOHOE U TMPO3pPavYHOE
B3aMMO/ICHCTBHE TIOJIb30BaTENIeH ¢ OPOHMPOBAHUEM ITOMCIIICHHM.

IIpumeps! ycnexa u npuMepbl peain3anuu

Buenpenne cuctem OpOHUpPOBaHMSI TMOMEIIEHUH W O(HCOB YCIEIIHO
MPUMEHSIETCS. BO MHOTHX OTpacisix W paboumx cpemgax. BoT HECKOIBKO
MIPUMEPOB:

Texnonornueckue komnanuu: Kommanuu, Takue kak Google, HConb3yr0T
BHYTPEHHUE CUCTEMbl OPOHUPOBAHUS JIJIsl ONTUMU3ALNK YIPABICHUS pabouuMu
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IIPOCTPAHCTBAMH,  yiy4dlias  KOMMYHHMKAIIMIO W IPOU3BOAUTEIBHOCTH
COTPYAHUKOB.

KoBopkuHr-npocrpascrsa: KoBopxkuHr-npocrtpancrsa, HaIpuMep
WeWork u Regus, mUpPOKO HCMONB3YIOT CHUCTEMBl OpPOHHUPOBAHUS s
3¢ ()EKTUBHOTO yNpaBieHUs CBOUMHU MMOMEUIEHUSIMUA U MPEIOCTaBICHUS THOKUX
yCIIyT OM3HecaM U podeccroHaaM.

OOpasoBaTenibHbIE YUPEKICHUSA: Y HUBEPCUTETHl U KOJUIEIHKH BHEAPSIOT
CUCTEMBbl ~ OpOHUpPOBAaHMSI  JJId  YNPaABIEHUS  KJIACCHBIMU  KOMHAaTaMH,
1abopaTopusIMU U JIPYTUMU y4EOHBIMH TMOMEIICHUSIMHU, YTOOBI CTYAEHTHI H
IpenojaBaTe’ar MOTIH YJ00HO OpOHUPOBATH HEOOXOJUMBbIE TOMEIEHUS.

Kondepenu-uentpsr 1 Meponpusatus: KoHdpepeHI-LIEHTpbl U IIEHTPbI
NOPOBEJCHUS MEpPONPUATUM  HCHOJB3YIOT CHCTEMbl OpOHUPOBAHMS  JJIs
yIpaBlieHUus 3ajlaMd U KOH(]epeHil-3ajiamu, obecrneunBas 3PGEeKTUBHOE
IJIAHUPOBAHUE U BBIJEJIEHUE PECYPCOB.

buzHec-ieHTpbl 1 oTenu: BU3HEC-UEHTPBI U OTENH NPUMEHSIOT CUCTEMBI
OpOHUpPOBaHMS JJI YIpaBieHUs KOH(pEpEeHI-3aJlaMd U BPEMEHHBbIMU Oricamu,
NPEIOCTaBIssl KIMEHTaM TMOKOCTh M yJIOOCTBO MpHU IJIAHUPOBAHUHM BCTPEY U
MEpOITPUATUH.

DOTO JIMIIb HECKOJIBKO TPUMEPOB YCIECIIHOIO BHEAPEHHUS CHCTEM
OpoHMpOBaHMsI TOMeLEeHUH 1 opucoB. B enom, todast opranuzanus, UMeroIas
o0111e IPOCTPaHCTBA, MOKET U3BJI€Ub BBIFOlY U3 HCIOIB30BAHUS ITUX CUCTEM,
noBbIas 3¢ (HEKTUBHOCTh, ONTUMHU3UPYS UCIOIb30BAaHUE PECYPCOB U YIIydIlas
COTPYIHHYECTBO BHYTPH KOMAH/IBI.

BriBoasbl

B 3axmroueHue crienyer OTMETHTb, YTO ONTUMHU3ALMS OpPOHUPOBAHUSA
NOMENIEHNH ¥ O(HUCOB C TIOMOIIBID OJHOH CHCTEMBI JaeT MHOXXECTBO
OPEUMYILECTB JJi1 MOBBILIEHUS S(PQPEKTUBHOCTH U MPOU3BOAUTEIBHOCTU
paboyero MpocTpaHcTBa. Y CTAHABIUBAs YETKHUE IMOJIUTUKU U CTaHJAPThI, 00ydast
[I0JIb30BaTeNIel, OTCIEXKUBAas W aHAJIU3HUPys JAaHHBIE, a TaKXe IIOCTOSHHO
COBEPILICHCTBYSI CUCTEMY, MOKHO JOCTHYb ONTHUMAJBHBIX pe3yibraToB. Huke
IIPUBEJICHBl HEKOTOpPBIE PEKOMEHIAMM M PEKOMEHIAIMU 110 IOJYy4YECHUIO
MaKCUMaJIbHOM OT/Ia4u OT BHEJIPEHUSI CUCTEMbI OPOHUPOBAHUS

Y CTaHOBIICHHE YETKUX ITOJIMTHUK W NPABUI: BaXXHO OmpenennTh 4eTKue
IIOJINTUKH U NIPAaBUJIa B OTHOILIEHUH PE3EPBUPOBAHMS TOMEIIEHHUM. JTO BKJIFOYAET
B ce0s ompejeneHne CpOKOB OPOHHUPOBAHMSI, OTPAaHUUYECHUN Ha UCIOJIb30BaHUE,
MIOJINTUK OTMEHBI U JIFOOBIX JIPYTUX KOHKPETHBIX TPEOOBaHWl. DTH MOJUTHKU
JIOJOKHBI ObITh 3((EKTUBHO MOBEICHBI J0 CBEACHHUS BCEX IOJIb30BaTENCH
CUCTEMBI.

OOyueHne W MOATOTOBKA MoJib30oBaTenel: ObecrieueHue HaAEKaIIero
oOy4yeHUs] TOJb30BaTENICd HCIHOJIB30BAHUIO CHUCTEMBbl OPOHUPOBAHUS HMEET
pematoniee 3HaueHue. [lonb3oBaTenu OMKHBI NOHMMATh, KaKk OpOHUPOBATH,
IIPOBEPATH HAJIMYUE MECT, YIPABIATh U3MEHEHUSIMHA WJIA OTMEHAMH, a TaKXKe B
IIOJIHOM MEpe HCIONb30BaTh (YHKLIHOHAJIBHBIE BO3MOYKHOCTU CHUCTEMBI.
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OOyueHue MOKeT BKIIIOYaTh B ce0s1 OpuPUHIY, OHJIAWH-YPOKH WJIM PYKOBOJICTBA
II0JIb30BATECIIA.

MOHI/ITOpI/IHF 1 aHaJIN3 HdAaHHBIX: BaxxHo otciaexuBaTh U AHaJIM3NPOBATH
JaHHbIe, TEHEPUPYEMbIE CHUCTEMON OpOHUpOBaHUSA. ITO JaeT LEHHYIO
“HpOpMAIIMIO O 3aIOJHAEMOCTH TMOMEIICHUHN, TEeHJCHIUSIX OpPOHUPOBAHUS U
HCTIOJIb30BAHUU PECYPCOB. [IpoBOAS pETyIApHBIA AHAIU3, MOXKHO BBISIBUTH
3aKOHOMEPHOCTH, ONITUMHU3UPOBATEH PACIPEACIICHUE IPOCTPAHCTBA U IPUHUMATH
000CHOBaHHbBIE PEIICHMS 1JIs1 MOBBIIEHUS () PEKTUBHOCTH.

HenpemeHaﬁ IBOJIFOIIUA CHUCTCMBI. CucrteMbl 6pOHI/IpOBaHI/ISI JOJIZKHBI
OBITb THOKUMU U AJalITUPOBATHCA K MCHAOITUMCA HOTpC6HOCTSIM OopraHu3aluu.
PeKOMeHHyeTCH PETYIIAPHO OOHOBJIISITH U yiaydmaTrb CUCTCMY, YTOOBI I[O68,BJ'I$ITB
HOBBIC (I)YHKI_II/II/I, YCTPAHATL BbIAIBJIICHHBIC HpO6J’I€MBI U YIOOBJIICTBOPATH
ITIOCTOSAHHO MCHAIOIIUECA Tpe60BaHI/I$I M10JIL30BaTEIICH.

HOOIIIpHTB O6paTHYIO CBA3b C IIOJIB30BATCIIAMMU: CnenyeT moompAThb
[I0JIL30BAaTEJICH CUCTEMBI OCTABJISITH OT3BIBBI U OT3BIBEI O CBOEM OIIBITE pa6OTBI C
cUCTeMOl OpOHUPOBAHUA. ITO MOXET TMOMOYb OMNPEASTUTh 00JacTu st
YIyUlICHUA U BOSMOKHOCTHU IJIA ﬂaHBHeﬁmeﬁ OIITUMHU3AIINHN 3(1)(1)GKTI/IBHOCTI/I u
y}IO6CTBa HUCIIOJIB30BaHUA CUCTEMBIL.

Hcnoab30BaHHbIE HCTOYHUKH:
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ATPECCUB MYXUTJIAPJIA UIIVIAUINTAH JETAJLIAPHUHT
HNIIYUA IO3AJTAPUT' A KOIIVIAMA CUDPATHUIA
KYJJTAHWIAJATAH TOJIUMEP KOMITIO3UT MATEPUAJLIIAP
YUYH TAPKUGBHU TAHJIAI

Aunomayus.  Temup  Uyn — coxacunume — azpeccus — MyXumiapuod
KVIIAHUNAOUSAH ~NOUMED KOMNO3UM — MAMepuailap 6a KOnilaMalapHuHe
PeonocuK  napamempiapu  Xamoa MmMexXHONO2UK Xoccanapu, mapkuou ea
MEXHON0UACUHU MAKOMUTIAUMUPULL MACANANAPU MAOKUK IMUTOU.
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SELECTION OF COMPOSITION FOR POLYMER COMPOSITE
MATERIALS USED AS A COATING ON WORKING SURFACES OF
PARTS WORKING IN AGGRESSIVE ENVIRONMENTS

Abstract. The problems of improving the rheological parameters and
technological properties, composition and technology of polymer composite
materials and coatings used in the aggressive environments of the railway sector
were studied.
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JIyHEHMHI eTakyu OJIMMJIAPUHUHI XU3MAaTjapy, YJApHUHTI HIMUM-
TaIKUKOT HILIAPU TaxJIMJIA acOCHIAa METAI Ba METaul KOHCTPYKLIHSUIAPHU
AKCIUTYyaTallMOH IAPOUTIA (PPUKIMOH, EMWINII Ba KOPpPO3Us KapaéHiapuiaH
XUMOS KWIMIIHUHT caMapaid ycylapuiaH OupH TOJUMEp Ba TYpIH
KOMITO3ULIMOH MaTepuauiapjad, (QoiganaHuil XUCOOTaHUIIM TabKUJJIaHTaH.
V36exkucton  PecnyOIMKACHMHMHT — MKTHCOIMH  TAapMOKIApHIa,  XyCYCaH,
MalIMHACO3/IMK CaHOATHIa WMIMHUN-YCIyOMil Ba TEXHUK €UUMIIAPHUHI IOKOPH
napaxkajga OynumMra KapamaciaH, TEXHOJOTHK ac000-yCKyHaJJapHUHT WHPUK
yimuamiM, alHUKCa Mypakka®d KOHQUTIYpauusiud >KUX03JIap YYyH YJIapHHU
TEXHOJIOTHK KapaéHaa 1y4 KeJlaJluraH, SKCIUTyaTallMOH UIIOHWININTUra canoui
TabCUP KypcaTyBUM >KapaCHJIApJAaH XUMOSJIOBYM KOIUIaMaJapuHU KyJulalira
eTapiauya bTUOOp OepuiaMaETraHu aHUKJIAaHraH. Yoy coxajgaru WUIUIApHU
TaxJIMI KWIKO, PEOJIOTHK XyCYCUSTIApHHU XUCOOTa oJiraH XoJJa aHTU(QPUKIIMOH
KOIUTAMAJIapUHU HWIUIa0 YUKApUII Ba MaxauIMi MUHEpaJUIapHU, XYyCYCaH,
caHoarJa unutad yukKapuiaaéTraH Maxauiiid KAOJMHHUHT TYpJIU MapKalapuJaH
OKWIOHA (hoMJanaHuIl y4yH aKTHBALIMOH-TEIMOTEXHOJIOTUSl YCYJIWHU KYJUTalll
Makcajara MyBopuk €0 TOmuiIraH.

TagkukoTiiapaa MaxaJIuid XOM-all€ Ba SHEPIUs pecypciiapu acocuia
OJIMHFaH TETEPOKOMIIO3UT TMOJHMMEP MaTepuauiap Ba KOIUIAMAJIAPHUHT
PEOJIOTHK, TEXHOJIOTHK, (PU3UK-MEXaHUK XyCyCUATIapu ypranwirad. (1-xaasan).

1-sxkanBan
Konyiama yuyyH TaHJIaHraH MaTepuajiap
Ne | Marepuaj HomMHu I'OCT éxku Tsh N3o0x
1 Brokcu cmosa (D/1-20) I'OCT 10587-72 TepmopeakTun
OOFJIaHyBYN
2 Juoyrundranar (JbD) T'OCT 8728-76 [TnacTudukarop
3 I"accunos cmomna (I'C) Tsh 86-38:2001 CTpyKTypasioBUn
MO U(BUKATOD
4 [Momuytrnennonumamun (IT2IIA) | TY 6-02-594-70 KotupyBun
5 AKD-78, AKC-30, AKT-10 0O'z DSt 1056:2004 TynnupyBun
KaoJIMH MapKajapH (d<20 mkm)
2-maABaJ
«Angren Kaolin» MY7K kopxoHACH KA0JIWHJIAPUHH KYJUIAHWII COXAJTapH
Mapxkacu Ky/uranuiaum coxacu
AKF-78 Erou TapKUOIU OKapTUPHUIMAaraH LeJuiono3aiaan (Goiaananran xomiaa
6ocMa Ba €3yB KOFO3HU UILIA0 YUKAPHII YUYH
AKC-30 UuHHH, QasgHc, KepMuKa Oyromiiapu Uiaad YMKapyuil y4yH
AKT-10 Maunmuii KUMEBUHN TO3ajall BOCUTAJIAPHU, PE3UHO-TEXHUK, IJIacTMAacca,
JaK OYEK MaxcynoTiaapy UIUIa0 YUKAPUII YIYH

N30x: Mapka HOMIIapUIa KyHHIaru KUCKapTMamnap KyJUTaHUIaIu:
- AKF-78 — oxyiuru 78%, xoro3 unuiabd unkapuin yayH anrpes kaonuau; - AKC-30 - rapkubuia
amoMuuuit okeuau (Al2Os3) - (30 + 2) %, kepamuka (YuHHH, (QasHC), UIUTA0 YUKAPHUIN YIYH
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MyJDKajutaHran anrpe kaonunu; - AKT-10 — rapkubuaa amromunanii okcuan (Al2O3z) - (10 £ 2)
%, TYaupyBun cudaThIa UILIATHITYBYH aHTPECH KAOJIHHU.

bornoBumn cudatuaa 3/(-20 TepMopeakTHUB OJUTOMEPHU TAHJIAHIU. Y HUHT
TaQHJIOBU WHUPHUK YI4aMIIM TEXHOJOTHK KUXO03JIap KOHCTPYKIIMOH MaTepuajaapu
103acu/ia KoryiaMasap OJUIl YUyH FOKOPH MOCJIAIlyBUYAHIUTH OWIIaH OOFIIUK. DHT
KeHI' TapkaJiraH anudaTtuk aMuH - noaudTwieH nonuamuH (I[19I1A) kotupruy
cudaruia wunUaTUiAraH, Oy 3ca MaTepUaTHUHT CUKWIHIITa MYCTaXKaMIIHK
yerapacuHu Kamaitupaau. MapxyJ XoM amé€ - TOCCHUIIOJN CMOJIaHH
CTPYKTypajioBuu Mmoaudukatop cudaruaa Kyagam — TapkuOuja SMOKCU Ba
a30TJIM OMpHUKMaJiap CaKJIOBUU MMOJUMEPIapHU OJIUII UMKOHUHU Oepasu.

Ajiny naiitna Y36exncronaa TOMKEHT BUIOSATHHUHT AHIPEH TYMaHHIary
«An-rpen-Kaomma» MUK kopxonacuna Y36exncTon Pecrny6auKacCHHIHT TYpiu
UKTH-cOIUM TapMokiapuaa keHr goinananmnaérran AKF - 78, AKC - 30, AKT
— 10 pycymnu kaonuH OOWMTWIITAaH Mapkajap WIUiad YUKapUIMOKA.
Tankuxotnapaa AKF-78, AKC-30, AKT-10 kaonun Mapkayiapu TaHiaHras (2-
XKajBan).

Al;Si;,05 (OH)4 (€xu okcun atamacu 6yiinga 3umuin: Al,O3 2510, 2H,0)
YMYMUH TapKuOJIM MUHEpaI KaOJMHUT KaonmuHHUHT (> 98%) acocuii TapkuOuii
KucMu xucobnanaau. KaonMHUTHUHT KUMEBUH TapkuOu 1-pacmaa KypcaTuiras.

T

ORTa3IpHK
" JHCT
BazaBuii

Macoda

Teiipasapux
0,72 nm

JHCT

Kartinamiapapo
3YHJIHK

le

1-pacm. KaONTMHUTHHUHT TY3WJIHILIH

KaonuHutr MuHepanu KHCIOPOJ aTOMJIAPUHUHT YMYMUN TEKUCIUTUHU
TalIKWI 3TYBUYM KETMa-KeT aJIIOMUHUN OKTa’Jipajl Ba KPEMHHUU TeTpasapal
IUTACTUHACUMOH Trakira sra. Amomuauii aromnapu y-Al (OH); éku rub0cuTra
VXIIaml Ty3uWJulIra 3ra OKTaeapal IJlacTUHanap Xocui Kuiaau. I[lnactunamap
¥3apo BoJ0po OnjiaH OOFJIaHTaH KaTJaMJIApHU XOCHIT KUJIAIH.

OnuHran TaAKUKOT HaTHXKalapura Kypa, FeTepOKOMIO3UT MaTepuaap
MOJIMMEDP apallalliMajapy PEOJIOTHSICUHM YPraHMI acOCUa, WHPHUK YI4amid Ba
Mypakka®d KOH(PUIypalMsUIM TEXHOJIOTHK >KUXO3JAPHUHT WIIYM CUPTIapuia
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KOIUTAMAHUHT OUp XU KATUHIUTHHU TAabMUHIIAI YYYH KOMIIOHEHTJIAPHU 3apyp
TapKUOJIapy reTepKOMIIO3UT apajaliMaIaApHUHT CTPYKTYpa XOCHI OYIUILIMHUHT
makutanumn  6ockuunna AKT-10 Ba AKC-30 MuHepan TynaupyBUMHHUHT
3appadajiapy yiyamura xamzaa cTpykrypasuili moaudukarop I'C Ba mommumep
6ofrnoBun J/1-20 HUHT QYHKIIMOHAJ aKTUB rypyXJjapura OOFJIHuK JAeraH xyjaocara
KCJIMII MYMKHWH.
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IHNPUMEHEHUME METOJA JTAT'PAHXA TP U3YUYEHUU BJAUAHUSA
MOJUP®UKATOPOB HA CBOUCTBA IMOJIMMEPHBIX
KOMITO3UIITMOHHBIX CMECEN

Aunomayus. B cmamve npusedenvt pezynvmamel UCCIEO08AHUSL NO
npumenenue memooa Jlazpansica Ha c80UCMBA NOIUMEPHBIX KOMNOZUYUOHHBIX
cmecell, onpedeseHuo epaHuly NPUMEHeMblX NOKPbIMULL, UX anpooayuu u oyeHKe
IKOHOMUHECKOU IPDEKMUBHOCIU C ROMOUWBIO MANEMAMUYECKOU 0OpaboOmKu.
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APPLICATION OF THE LAGRANGE METHOD IN THE STUDY OF
THE EFFECT OF MODIFIERS ON THE PROPERTIES OF POLYMER
COMPOSITE MIXTURES

Annotation. The article presents the results of a study on the application of
the Lagrange method to the properties of polymer composite mixtures, the
determination of the boundaries of the coatings used, their approbation and
evaluation of economic efficiency using mathematical processing.
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N3BecTHO, 4TO pe3ynbTaThl AKCIEPUMEHTOB B KOHKPETHBIX OOJACTAX
MCCJIeI0BAaHNUN MPUHUMAIOTCSI HA OCHOBE MaTeMaTu4ecKoi o0paboTKH.

[Ipu o6paboTke pe3yabTaTOB SKCIEPUMEHTAIBHBIX JAaHHBIX HAa OCHOBE
OMPENENEHHOr0 IUJIaHA M MHTEPIOJSIUOHHOTO TMOJX0Ja OOOCHOBBIBACTCS
JOCTOBEPHOCTh  HcciiefoBaHUi. OO0JacTM NPUMEHEHUS HWHTEPHOJsALUUU -
OTKPBITHE U YTOUHEHHE 3aKOHOB MIPUPO/IbI, MPOTHO3UPOBAHUE, TNIAHUPOBAHKUE U
00paboTKa MaHHBIX SKCIEPUMEHTA, MOJICIIMPOBAHUE, YIIPABICHUE PA3IUUYHBIMU
oObeKTaMu U T. M. Teopusi UHTEPIOJSIIIUA COBMECTHO C TEeOpHel momolOust u
pa3MEpPHOCTEH SIBISETCS HAYYHON OCHOBOM MOJIETUPOBAHUS, KOTOPOE BO MHOTHX
ClIy4asix MpocTo HeoOXxoauMo. MHTepronasuus MOXKET CIY>KUTh UHCTPYMEHTOM
IMPOBEPKM MCTUHHOCTH 3aKOHA, MOJIYdEHHOro TeopeTuuecku. CyllecTBYIOT
pasznuuHbie POPMYJIbI, TO3BOJISIOIINE MOTYYUTh HHTEPIOISAIIMOHHBIN MHOTOYJICH,
OJIHUM U3 TaKWUX SBISETCS UWHTepnonsiuuonHas ¢opmyna HeioTona ¢
npuMeHeHreM Metoza Jlarpanxa.

HUcxonst w3  Hamero WCCIENOBaHMS W IOJYYEHHBIX  JIAHHBIX
AKCTIIEPUMEHTOB, NTpuMeHIIU (popMyny HelOTOHA, KOTOPBIN UMEET CIeaYIONUiA
BU/I:

2 n

P,(x)=y, +%(x— xo)+%(x— X X =% )+ ... + rﬁhxf‘ (X =% Nx =) (x=x,,) )

Bocnonszyemcs 3Toii hopmyIioi, Kak OJHOM U3 BO3MOXKHBIX (hOPM 3aIUCH
UHTEPHOJIALIMOHHOTO MHOTOYJIEHA BTOPOM CTENEHHU, MOJTYYHUM:

Py e =)+ G - o) ”

1h,

Ha ocnoBe metonma Jlarpamka mis Bcex coctaBoB (Tabm 1) momydeHo
CJIeIyIoIIee YPaBHEHHUE PErPEeCCUN:
P (i=1:10) =0,625x*-17,06x3+152,1x2-397,7x+805,
[IpocTpancTBEeHHOE  W3MEHEHHWE  BPEMEHU  HCTEUEHUS  COCTABOB
n300pakeHo Ha puc 1.

"l 3IK+30macu AKF-78
W 3K+20mac.u. AKF-78
O 3IK+10mac g AKF-78
B 30K +30macu AKC+30
@ 30K+20mac.u AKC-30
B 57K +10 mac v AKC-30
O 37TK+30 mac 2. AKT- 10
'O 20K+20 mac. 1. AKT-10
EEY B 51K 10 vac s AKT- 10
B @ 5120,

Puc. 1. IIpocTpaHCTBEHHBIEU3MEHEHHS COCTABa CMECH
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Tabauuna 1
CocTaBbl reTepOKOMIIO3MTHBIX MAaTEPHAJIOB, PEKOMEHAYEMbIX /I
NPUMEHEHHs Ha pa0oueil MOBEPXHOCTH KPYITHOra0apUTHBIX H
CJI0KHOKOH(PUTYPALMOHHBIX 000PYAOBAHM I

CocTaBbl 1 KOMIIOHCHTEI TCTCPOKOMIIO3UTHBIX MAaTCPHUAJTIOB

KomrmoneHTsI - o ™ - ~ . - o~ . <
= 5 |2 e | | s | s |5
= = = =~ =~ =~ @) @] @] @]
N N N N N N o o bd bd
— — — — — — — — — —

D]1-20 100 | 100 100 | 100 | 100 100 100 100 100 100

TIDITA 12 12 12 12 12 12 12 12 12 12

I'C 6 8 10 8 10 12 6 8 10 12

AKT-10 25 25 25 30 30 30 - - - -

AKC-30 - - - - - - 15 15 10 10

[Ipumeuanue: I'KTJI-1 -rerepokommosuTHbie Marepuansl ¢ HamosHutenem AKT-10 s
ITOKPBITHI MOBEPXHOCTEN JINCTOBBIX KOHCTPYKIIMOHHBIX MaTepuainoB, ['KT3- rerepokoMiio3uTHsie
Matepuaisl ¢ HarosHuTeneM AKT-10 ns 3anMBoYHBIX MaTepUaIoB CIIOKHOKOH(UTYPAaIMOHHBIX
neranei; 'KC3- rerepokommnosutHsie matepuainbl ¢ HanojdHutesneM AKC-30 mis 3a1MBOYHBIX
MaTepHUAaJIOB CJI0KHOKOH(PUTYPAIMOHHBIX JIeTajIel

[ITar BbYHUCIEHUS 3aKOHOMEPHOCTH HM3MEHEHUS BpPEMEHU HCTCUYEHUS
CMECeU OT COCTaBa reTepOKOMITIO3UTHBIX MATEPUAIIOB:
h=x —x_, =360-350=10 (3)
Bocnone3ysice naTepnossiiinonHoi dhopmynoii HeroToHa, 11l 3HaYeHUIMA
koMrioHeHToB D/[-20, TIDTIA, I'C u AKT-10, cocTaBnsieM pa3HOCTHYIO TaOIUIY
M3MEHEHHUS] BpEMEHU UCTEUEHHS OT COCTaBa F€TEPOKOMIIO3UTHBIX MAaTEPUATIOB.

Taoauna 2.
Pa3nocTHas Tadauna
Bpewms KommoneHTEI CocTaBbl T€TEPOKOMITO3UTHBIX
HUCTCUCHUS marepuasio ' KTJI
X y Ay Ay Ay
350 2]1-20 100
-88
360 [IDI1A 12 82
-6 -82
370 I'C 6 0
-6
25 AKT-10 0

C yué€ToM 3aBUCHMOCTH BpPEMEHUM MCTEUYEHUSI CMeceil OT cocTaBa
rETEPOKOMIIO3UTHBIX MATEPUAIOB UMEEM PErpPEeCCHOHHOE ypaBHeHUE (4) U ero
rpadguyeckoe n3odpaxkeHue (puc.2) Ha OCHOBE UHTEPHOJISIIIBIOHHONW (OPMYJIBI:
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=-0,003x* +3,3286x° —883,318x* +186030,3x — 4068132 (4)

ucmeu.epemernue (X)

Iy
3701 S eglyyy — — — —— —— — — —— —

g TKC3-1!
aen | B TKC3-2 |
3601 § — T T T " TKC3-37

5 e [KC3-4 !
350 t'u ! - = ":;-'-_'_ s —

A TKTI-1 TKT3-1 -

TKTTI-2 TKT3-2 |
TKTI-3 TKT3-3 |
- Pixl= —U=003x"+3=32861'3—:
23 318x2 +186030 3x— 40681321
|
|
|

30 %

2%

|

|

A -—
0 6 12 30 100
Puc. 2. U3meHeHne BpeMeHH HCTEYEHUS cMeceH OT COCTaBa
reTepOKOMIIO3UTHBIX MATEPHAJIOB

[IpenoxkeHo NMpUMEHEHUEM HHTEPIOJAIBIOHHON (opmynbel HproToHa U
METOAAa HarpamKa C yIIéTOM PCOJIOTHYCCKHUX IIapaMCTPOB MaTeMaTH4eCKOM
00paboTKU pe3yiIbTaTOB MCCIEAOBaHUSA IIpollecca CTPYKTYpooOpa3oBaHUs
IMOJIUMCPHBIX KOMITO3HUIITMOHHBIX MaTcpualioB u HOKpBITI/Iﬁ KaK HJIA
prrIHOFa6apI/ITHI>IX n CJIO}KHOKOH(bI/IpraHI/IOHHBIX TEXHOJIOTHUYECCKUX
O60py,ZIOBaHI/II71, TaK U JIMCTOBBIX KOHCTPYKIUOHHBIX MATCPHUAJIOB.
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Material Based On Thermoreactive Binder Ed-20. Chemistry And Chemical
Engineering, 2021(3), 6.
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Kagheopa mamepuanosedeHus u MAUUHOCMPOECHUA
Tawkenmckuil 2ocyoapcmeeHHblil MPAHCHOPHHBLIL YHUGEPCUNem

MOIAEJHUPOBAHHUE ITPOLHECCA CTPYKTYPAOBPA3OBAHUA
TETEPOKOMITIO3UTHBIX CMECEM B 3ABUCUMOCTH OT BUJIA U
COAEPKAHUA HAITOJIHUTEJISA NCITOJIB3YEMbBIX B KAYECTBE
MOKPBITUA B MAIIIMHOCTPOEHUHA

Aunomayus. B cmamve paccmampusaemcs OCHOGHbIE KOMNOHEHMb
NOMUMEPHbIX — CcMecel, — GIUAIOWUX  HA  CMPYKmMypy U CBOLCM8d
2emepoKOMNO3UMHBIX Mamepuanos. Mooenuposanue npoyecca
CMPYKMypaoopaz08anus 2emepoKOMIO3UMHbBIX cMecell 8 3A8UCUMOCTNU OM 8UOA
U COOepIcaHusi HaNoOIHUMe sl U Koauvecmea cmpykmyp oopazosamens. Bvibop
COCMAB08 01 2eMepPOKOMNOZUMHBIX MAMEPUATIO8 U UCCAE008AHIUE UX CEOLICTNE.

Kniouesvle  cnosa: — cenuomexmonocusi, — peonocus,  UHMEPHOIAYUS,
mamemamuiecrkoe MoOdenuposanue, Mmooughuxamop, HANoOJHUMeb,
npouU3800CMB0 MeXHUUEeCKUX U30enull, 8b100p mamepuaid, pabomocnocooHocmy
uzoenut, 3¢hpekmusHoCcms, MEXHOI02USL U32OMOBAEHUSL.
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SIMULATION OF THE PROCESS OF FORMATION STRUCTURE OF
HETEROCOMPOSITE MIXTURES DEPENDING ON THE TYPE AND
CONTENT OF FILLER USED AS COATINGS IN ENGINEERING

Annotation. The article discusses the main components of polymer mixtures
that affect the structure and properties of heterocomposite materials. Modeling
the process of structure formation of heterocomposite mixtures depending on the
type and content of the filler and the number of structures of the former. The
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choice of compositions for heterocomposite materials and the study of their
properties.

Key words: solar technology, rheology, interpolation, mathematical
modeling, modifier, filler, production of technical products, material selection,
product performance, efficiency, manufacturing technology.

CoBpeMEHHOE HCHOIb30BaHUE OCOOEHHOCTEW CTPYKTYpBl, COCTaBa MU
DHEPIeTUYECKOTO COCTOSIHUSA BBICOKOJUCIIEPCHBIX MUHEPAJIBHBIX YaCTHUL], B TOM
quclie, HAHOPa3MEPHBIX, CBUJIETEIBCTBYIOT O CIEHU(PUUECKOM MEXaHU3ME HX
MOJIU(ULIUPYIOUIETO AEUCTBUA B MaTpHUIaxX pa3IMYHOIO COCTaBa, OCOOEHHO C
NOJIMMEPHBIX, OJUTOMEPHBIX W coBMelleHHbIX. [1]. B 3Toi cBA3M pazpaboTka
3G (PEeKTUBHON TEXHOJIOTHH MOIYYEHHUSI HOBBIX KOMIIO3UIIMOHHBIX MaTepUajoB Ha
OCHOBE H3YYEHUS HUX XUMHUYECKUX, (PUINKO-XUMUYECKUX, PEOJIOTMUYECKUX,
MEXaHUYECKUX, AKCIUTYyaTallHOHHBIX CBONCTB JUTSITIOJTY YEHHUSI
BBICOKOKAQYECTBEHHBIX KOHKYPEHTOCIIOCOOHBIX KOMIIO3WIIMOHHBIX MaTEpHAJIOB
NoJM(YHKIIMOHATLHOTO Ha3HAYEeHHS HAa OCHOBE MECTHOTO ChIPbSl SIBISIETCS
aKTyaJIbHBIM.

Peonorust — 53TO KIIIOYEBOM METOJ TNOJYYEHUSI XAPAKTEPUCTUK IS
pa3pabOTKH MaTepuaioB C >KENAaeMbIMU (U3MUYECKHUMH CBOWCTBAMH U JJIA
yIpaBlI€HUS MPOU3BOACTBEHHBIM IPOLECCOM C LEIbl0  00ecredeHus
HaJJIEKALIETO Ka4yeCcTBa IPOIYKLUH.

OKcIulyaTalluOHHbIE (KOHCTPYKIIMOHHBIE) CBOMCTBA - 3TO CBOMCTBa
MaTepuana, ompenessionme kadyectBo u3naenuil. K HuM oTHocATcs (QU3MKO
MEXaHUYECKHe (MpOYHOCTHEIE, Terou3nveckue, AIEKTPUUYECKHE,

aHTU(PUKIIMOHHBIC) U APYTHE CBOWCTBA.

Hcnonb3yst peoyiorvio Kak CTPYKTYPHOE COOTHOIICHHE «PEOJIOTHS-
noJimMep» B padore [2] MpeaIoKeHO HCMOJIb30BaTh PEOJIOTHIO HeaTbHBIM
UHCTPYMEHTOM JIJIsl MPOEKTUPOBAHKS MATEPUAIIOB C KOHKPETHBIMU MapaMeTpaMu
00paboOTKH W KOHEYHOTO HCIIOJIb30BaHMSA. Peonorus pacmiaBa oOecrieunBaeT
npsAMy0 MH(DOPMAIMI0O O TEXHOJOTHYHOCTH OOpaOOTKH, a PEOJIOTHUS TBEPAOU
da3bl u (has3pl pacriaBa MOKET OBITH CBsI3aHA C XapaKTEPUCTUKAMU KOHEYHOTO
npoaykra (puc.1).

Peonorndeckue cBOICTBA pacIIaBOB HAIMOJHEHHBIX MOJIUMEPOB, UMEIOT
OUYeHb Ba)KHOE 3HAYCHHUE TMPU BHIOOPE ONTHUMAIBHBIX YCIOBHH IEepepabOTKH.
Bsi3kocTh pacruiaBoB, a Takke TeMIiepaTypa TeKydecTH 1T MOJTUMEpPOB CHIIBHO
3aBHUCST OT KOHIIEHTPAIIMN HAIOTHUTENS ¥ popmbl ero dactuil. [lpu sTom ecnu B
pactuiaBe OopMHUpPYETCSl CTPYKTypa, 00pa30oBaHHAS] YACTHIIAMH HATIOJHUTEIIS, TO
PEOJOTUYECKHUE CBOMCTBA ONPEECIIAIOTCS B 3HAUUTEIIBHON MEPE 3TOM CTPYKTYPOH.
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Peonorus Moaennposanme

TEXHOJIOIHYECKOIo
MonenupoBanue npoueccca
g p [Toayuenne
XAPAKTCPHCTHE
CroiicTsa npouecca
Crpykrypa TEXHOMIOTHYECKOI
I\lElI'CPI!ilJIEl UGPHG(TT'K"
Marepuana
Paszpaborka marepuaia XapakTepucTHKH PazpaboTrka
M cBoOiicTBa TEXHOJOTHYECKOTO
MarepHala npouecca

Hauano
HCITIOJIHCHHA
Puc.1. I[I/Ial“paMMa MPUMCHCHUA PCOJIOTHUN I KOPPECINPOBAHUA

XapaKTEPUCTUK KOHEUYHOTO UCIIOIB30BAHUS M TEXHOJIOTUUECKO 00paboTKu
MOJIUMEPOB.

Peonornueckue CBOMCTBAa PAcCIUIaBOB HAIOJHEHHBIX IOJIMMEPOB, UMEIOT
OYEHb Ba)KHOE 3HAYEHHE ITIPU BHIOOPE ONTHMAIbHBIX YCIOBHMH IEPEpabOTKH.
BsI3KOCTh pacIuiaBoB, a TakKe TeMIepaTypa TeKydecTd T, MOJMMEPOB CHIBHO
3aBUCSAT OT KOHIEHTPAIMK HAIIOJHUTESA U (GOpMbI ero yacTuil. IIpu sToM eciu B
paciuiaBe GOpMHUPYETCs CTPYKTypa, 0Opa3oBaHHAs YaCTHIIAMH HAITOJHUTENS, TO
PEOJIOTHYECKIE CBOMCTRA ONPEAEISIOTCS B 3HAYMTEIBHON MEPE 3TOM CTPYKTYPOHA.

[Ipu Gosice BBICOKMX KOHIICHTPAIMSIX HAIMOJHHUTENEH Hanbosiee 4acTo
UCTIOJIB3yeTcs ypaBHeHne Mynu [3]:

Ko
Int=—— 1)
no  1-(®/Pp)
rae @y — CTENeHb HAMOJHEHWS MPU IUJIOTHOW YIIAKOBKE 4acTull; K—

koadumrenT DiHIITeHA, paBHBIN A cdep 2,5.
Jlns HechepruecKrX YacTHI] UCIIOJIB3YETCSl YpaBHEHHE [4]

ad

n="npexp|x 2)
Fokf®

raeo 1 K — xoddunmentsr popmer wactu (a = 10,5—24,8 u k= 1,35—
1,90); - BenmuumHa, ompenensieMas COOTHOIIEHUEM TOJIIHWHBI MOBEPXHOCTHOTO
CJIOSl Ha YacTHIIE U ee pa3Mepa.

[IpocTpaHcTBEHHOE N3MEHEHUE BPEMEHHU U CTEUCHHS XapaKTepU3YIOIIHii
BSA3KOCTH TE€TEPOKOMIIO3UTHBIX CMECEl B 3aBUCHUMOCTH OT BHJA U COACPKAHUS
HAIOJIHUTENS ¥ KOJIMYeCTBa CTPYKTyp oOpazoBarens ['C.

Py, omsss (X)=0,625x* —17,06x° +152,1x* —397,7x + 805

+

®3)
Ha ocnoBe Teopernueckux
P (x)=0,8568x" — 23,56x° + 210,18x* —566,96x +160 @)

14+2+3+4+5ma613.5

W OKCIECPUMEHTAJbHBIX HCCIECIOBAHUM MOXHO OTMETUThb, 4YTO C
TEXHOJIOTUYECKOW TO3ULMH  CTPYKTYPOOOpa30BaHUSI TE€TEPOKOMITIO3UTHBIX
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CMeCeN NPUTOIHBIM ABJISIOTCS cOCTaBbl ¢ HanmoaHuTemaMu AKT-10 B kosinuecTse
10,20,30 mac.u. u AKC-30 B xonnuectBe 10 mac.u MoauduuupoBanubix I'C.

Ha ocHoBe wm3ydenus peosoruum nonumepHeix cmeced ['KM
(reTepOKOMMO3UTHBIX MATEpUaOB), BBISIBICHO BIUSHUE TpeOyemMoro BHJA
CTPYKTYpHOTO MOJu(]UKaTOpa M HANOJHUTENS Ha CTPYKTypa oOpa3oBaHUE U
TEXHOJIOTMYeCKHe cBoWcTBa 3anMBOYHBIX ['KIIM W 3alUTHBIX MOKPBITUN
MOJYYCHHBIX aKTUBALITMOHHO-T'CJIMOTCXHOJIOTUYCCKUM cocoooM IJIA JIUCTOBBIX U
CIIOKHOKOH(UTYPAIIMOHHBIX TEXHOJOTHYECKUX OOOPYAOBaHUN C YUYETOM HX
PEOJIOTUYECKUX CBOMCTB.

Hcnoab30BaHHbIE HCTOYHUKH:
[1] Ziyamuxamedova U.A., Bakirov L.Y., Rakhmatov E.A., Bektemirov B.S.
Structure and properties of heterocomposite polymeric materials and coatings
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Recent Technology and Engineering, 8(3 Special Issue). 2019. - P. 399-402
[2] Ziyamuxamedova  U.A., Djumabayev  D.,  Shaymardanov  B.
Mechanochemical modification methot used in the development of new
composite materials based on epoxy binder and natural minerals// Terkish journal
of Chemistry 37 (1), 2013. - P. 51-56
[3] Negmatov N.S., Ziyamuxamedova U.A.,Kuluev A.R. Antifriction materials
and water-soluble compounds on basis of polymers for reducing the mechanical
damage of cotton fibers// Plasticheskie Massy. Sintez Svojstva Pererabotka
Primenenie (1), 2002. - P. 42-45
[4] Xia, Z. Influence of porosity on stability of charge storage and piezoelectricity
for porousPTFE film elctrets// Melbourne. Australia, 2002. — P. 326-329
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AJANITAIIASI COCYAUCTOM CUCTEMBI K BO3JIEVICTBHIO
3KOJOI'HYECKHNX ®AKTOPOB

Aunomayus:  0bLI0  NPOBEOeHO  IKCHEPUMEHMANIbHOE — UCCed08aHUe
(mystcckue ocobu benvix kpvic ¢ maccot 180-220 ep.) Ha HcuBoOmMHuIX C Yeabio
BbIABNCHUSA  BIUAHUE CEPHOKUCNI020 UYUHKA HA CMEHKY 91dCMU4eckKux u
CMeWanHblx munoe apmeputl. B xode sxcnepumenma 0Oviio 6sedeno 2,5%
pacmeopa na 30 me/ke 6 Oprowuny 6 meuenuu 45 onell, 8 pe3yibmane HAYUHAS C
5-20 Oma Oviio 6bIAGIEHO 3HAYUMENbHble MOPOLOCULeCKUe UZMEHEHUs.
ucciedyemuvlx apmepuil.
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ADAPTATION OF THE VASCULAR SYSTEM TO ENVIRONMENTAL
FACTORS

Abstract: an experimental study was conducted (male white rats weighing
180-220 g) on animals in order to identify the effect of zinc sulfate on the wall of
elastic and mixed types of arteries. During the experiment, a 2.5% solution of 30
mg/kg was injected into the peritoneum for 45 days, as a result, starting from the
5th day, significant morphological changes in the studied arteries were revealed.

Key words: experimental studies, main arteries, elastic fibers, lead acetate,
tunica media, collagen fibers, endotheliocyte, smooth muscle cells.

Hay4Ho-TexHMuYecKuii mporpecc pacmupuil cepy UCIOIb30BaHUS ITMHKA
B pAZl€e OTpaciiel MPOMBIIIJICHHOCTH U TeXHUKE.[Ipon3BOACTBO M mpUMEHEHUE
[IMHKA B HAPOJHOM XO3sIUCTBE MPOAOJIKAIOT pacTu. B Macirabe mpou3BocTBa U
WCMOJIb30BAHME IMHKA TPUBOIAT K YBEJIMYEHUIO KOHTUHT€HTA JIFOJIEH, HMEIOIINX
npoeCCUOHANBHBIA M HENpPO()ECCUOHAIBHBIM KOHTAKT C JTUM I[BETHBIM
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METAJIJIOM WJIM €ro coeNnHeHusIMH. [Ipon3BOCTBEHHBIE BEIOPOCHI, COIEpIKaIUe
[IUHK, CIOCOOCTBYIOT MOCTYIJICHHUIO €T0 B OKPY>KAIOIIYIO CpeAy — aTMOC(epHbIit
BO3/1yX, NouBy, Boay. Co3naercs omnpeefeHHas JKOJIOTMYecKash OMacHOCTh
HETMOCPECTBEHHOI'O MOCTYIUICHUSI U30BITOUHBIX KOJWYECTB IIMHKA B OpraHU3M
yelioBeKa ¢ Bo3nyxoM M Bojnoi [1,2]. B nHactosmee Bpemss B PecnyOmuke
Kazaxctan uMeroTcs npeanpusiTus IIBETHOM METaUTypruu MO MOJYYSHHUIO IIMHKA
U APYrux 3JEMEHTOB. B cBsi3u ¢ 3TUM 0COOYI0 aKTyallbHOCTh MPHUOOPETAIOT
WCCIIEJIOBAHUSI, TOCBSIIEHHbIE UW3YYEHUIO HEOJArompusiTHbIX  (aKTOpPOB
yYKa3aHHBIX 3JIEMEHTOB Ha COCTOSIHHE 37I0pPOBbsl 3a00J€Ba€MOCTH paboduX, a
TAaK)K€ HACeJIEHUs MPOXKUBAIOIIET0 OJIM3 MPOMBINUICHHOW 30HBI. Ka3zaxcrtan
3aHUMAaeT BEIyIlee MECTO B MHUPE IO MPOU3BOJCTBY IIMHKA U CcBUHIA. HoBBIC
JaHHBIE O TOKcHMYeckuX 3¢ @dexrax NUHKa TpeOyIOT MOBBIIICHHOTO BHUMAHUS
MOP(OJIOTOB K HM3YYEHUIO BO3MOXHBIX IOCIEJACTBUNM 3arps3HEHUs] ITMHKOM
OKpYXXaroliel cpeapl, O YeM B JHTEpaType HMEIOTCS HEMHOTOUYWJICHHBIE
ceenenus [3,4].

CrnenoBarenbHO, TpoOeMa 3arps3HEHUs] IMHKOM TPOU3BOJCTBEHHOW U
OKpY’KaroIIel Cpe/ibl, a TAKXKE COXpPaHEHUE 37]0POBbs TPY/SAIIUXCS U HACEICHUS,
MPOKUBAIOIIETO B paiOHAaX pa3MEIICHUsS NPEANPUITHH, MPOU3BOIAIIUX U
UCIIONIB3YIOMMUX ITMHK, paccMaTpyuBaeMas B HACTOSIIEM 0030pe B Pa3IMYHBIX
acreKkTax, mpuoopeTaeT OOJIBIITOE COIMATBLHOE U MEIUIIMHCKOE 3HaYeHHE [5,6].

B cBs3M C WM3I0KEHHBIM OMNPEJCICHHBIN HMHTEPEC MPEACTABIISIET
BCECTOPOHHEE M3YUYCHHE OTPHUIIATSIHPHOTO BO3JCUCTBUSA HEOIaronpusTHBIX
¢akTOpOB BHEIIHEH cpeabl Ha MOP(PO-PYHKIIMOHAIHPHOE COCTOSHUE CEpACYHO-
COCYAMCTOM CHUCTEMBL.YUTO XK€ KacaeTcs, BIUAHUS CEPHOKMCJIOTO ILMHKA Ha
CTPYKTYpPY apTepHaIbHBIX COCYJOB, TO TOJAOOHBIX MCCICAOBAHUU B JOCTYITHOU
OTEUECTBECHHOH U 3apyOeKHOM JINTEpaType BCTPETUTh HAM HE y1aJlOCh.

eab ucceq0BaHUs — U3YYUTh CTPYKTYPHbIC U3MEHEHHS B Pa3IMUHbBIX
000J109KaX CTEHOK apTePHil CMEIIIEHHOTO U MBIIIICYHOT'O THIIA, 00ECIICUNBAIOIINX
KPOBOCHA0KEHHUE OpPraHOB C pa3IMYHONW CTEMNEHBIO TOJBHXKHOCTH TIPH
BO3JICMICTBUU HA OPraHU3M >KMBOTHBIX CEPHOKHCIIOTO IIUHKA.

Martepuaa u MeToabl ucciaeaoBanus. C 1eJbl0 U3YYEHUS BO3JICHCTBUS
[IMHKA OBUTM TPOBEJEHBI HKCIIEPUMEHTANIbHBIE HCclieqoBaHusi Ha 60-Tu OenbIx
OeCropoIHBIX KphIcax — camIlax, ¢ ucxoauoi macco 180-220 r. MHTOKCHKAIHIO
BBI3BIBAIM IIyTEM BHYTPUOPIOMIMHHOTO OJHOKpaTHOro BBeaeHus 2,5%
pacTBOpaM CEPHOKHCIIOrO IMHKAa U3 pacyeta 30 Mr 4MCTOro nHuHKa 1 Kr Beca, B
teuenune 60 queit. )KuBorHbix 3a0uBanu Ha 1,3,11,19,27,37,49 u 60 quu nytem
JeKanuTaluu rnocie okoH4aHus 60-Tu JHEBHOTO Kypca BBEJICHHS] CEPHOKUCIIOTO
nuHKa. st Toro utoOb1 oTand GepeHmpoBaTh BO3pACTHBIE U3MEHEHUS OT TEX,
KOTOpbI€ BO3HHUKAIOT B PE3YJIbTaTe BO3ACHCTBUS COOTBETCTBYIONINX (haKTOPOB,
10 >KMBOTHBIX UCIOJIL30BAJIA B KAYECTBE MapAJIJIEIbHOTO KOHTPOJIS.

Marepuan ¢ukcupoBanu B 10% pactBope HEWUTpanabHOro QopmalivHa.
[IpoBoamIack craniapTHas 3aJIMBKa KyCOUKOB B HapadH, KOTOPBIX OKpAIIUBAIN
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reMaTOKCUJIMH —303MHOM 10 BaH-I'm30Hy, opcenHoM. Ha oxpaieHHbIX cpes3ax
U3yYalld CTPOCHHE BCEX TPEX 000J0UEK apTepUATbHONU CTEHKH.

Pe3yabTaThl M MX 00cyxkaeHue. B COHHOW apTepuil MO CPaBHEHUIO C
napauieIbHbIM ~ KOHTPOJEM  OOHApYXUBAJIUCh  BBIPAKCHHBIC  SBJICHUS
¢bubposnacroza. BHyTpeHHss inacTudyeckas MmemOpaHa Obljia pe3KO yTOJIIEeHa U
BBIABJISIJIUCh HEPABHOMEpPHBIE CKIaaku. CO CTOpOHBI MPOCBETA COCyJa K HEH
MIpUJIEXkKa SHAOTENUH, siipa KOTOPOro ObUIH Yallle yJIMHEHBI, PACTIOJIOTallCh HA
BEpIIMHE CKJIAJ0K MPUMEPHO HAa OJMHAKOBOM pACCTOSIHUM APYr OT Apyra. B
POCBETE COCY/1a, KaK MPABUIIO, HAXOIUIOCHh OOJBIIOE KOJIMYECTBO (POPMEHHBIX
3JIEMEHTOB KPOBH.

Onactuueckue MeMOpaHbl CpeaHedl 000JIOYKM ObUTM 3HAYUTEIHLHO
YTOJIIIEHBI 10 CPaBHEHHUIO C >KMBOTHBIMU KOHTPOJIbHOM Trpymnmbl. B cpenneit
000JI0UKE cocyda MEXIy OJACTUUYeCKUMHU MeMOpaHamMu B OAWH  Psil
pacrionarajiichb MUOLIUTBHI, sipa KOTOPHIX UMENH OBaJbHYI0 (hopmy. B oTnenbHbIX
ydacTKax CTeHKH ObUIM BHJHBI O€3bsiICpHBICE 30HBI. B 3THX ydacTkax
0OHapyXUBaJI1 U30BITOYHOE PA3BUTHE COCAUHUTEIHLHON TKAHM.

Pacnpenenenue TrirOKO30aMUHOTIIMKAHOB OBUIO HEpaBHOMEpPHBIM. Ix
HAaKOIUIEHWE OTMEUYalldi B HApPYXKHBIX OTAENax MeAuu. ToJluHa cpeaHen
000JI0OYKH U KOJIMYECTBO PSIJIOB MUOIIMTOB B HEW 3HAYUTEILHO YMEHBIIIIOCH. B
Hapy)HOM 000710YKe COHHON apTepuil rpyObIX MOP(HOIOTHYECKUX U3MEHEHUH HE
oOHapy>xuBaiu. B vasa-vasorum Ob110 BBISIBICHO 3aCTONHOE SIBJICHHE.

B 6enpenHoil aprepun K JaHHOMY CPOKY IKCIIEpUMEHTA MO0 CPAaBHEHUIO C
KUBOTHBIMU TapaJUIEIbHOIO KOHTPOJISI OTMEUYaJuCh SBICHHS JOCTATOYHO
BBIPQKEHHOTO THIepaiacTo3a. BHYTpeHHssi 3nactuyeckas MemOpaHa Oblia
HE3HAYUTENBHO yTOJIIeHa. B Helt oOHapy>KuUBaluCh HENPEPHIBHBIC CKIATKHU,
KOTOpBI€ WHOTJA ObUIM YIIOMIEHHBIMU. Spa 3HAOTETUANTBHBIX KIETOK UMENH
OBaJIbHYI0 (OpMy M pacrmojarajvch 4Yalle Ha BEpIIMHE CKJIAJIOK, MeCTaMu
OTIPEIEISTUCH O€3bsAIEPHBIEC 30HBI.

B cpenneit o0Gosouke apTepuu TMOSBISIUCH TUNEPTPOGUPOBAHHBIC
ANACTUYECKUE BOJIOKHA, KOTOpBIE IO CBOEMY BHAY HWHOIJAA HANOMHUHAIU
MeMOpaHbl. B Muonurax W HMX SApax CYIMIECTBEHHBIX MOPQOIOTHUUECKHUX
M3MEHEHHUI He 0OHApYKUBAIH. TONIMHA U KOJIUYECTBO PSAIOB MUOIIUTOB UMEIH
JUIIHF HEKOTOPYIO TEHJEHIIMI0O K YBEITUYEHUIO, HO OBUIO HE JOCTOBEPHBIM.
Hapyxnas snactudeckass meMOpaHa ObUta JOBOJBHO TOHKOW, W3BWJIMCTOM U
HEMPEPHIBHON Ha MPOTSHKEHUU.

OOHapyXeHHbIE B apTEPUSAX CMENIAHHOTO ¥ MBIIIEYHOTO THIIA
MOAOMBITHBIX KPbIC MpPH BO3JICUCTBUM CEPHOKHUCIOTO IHMHKA HEKOTOPOE
orpyOyieHre BHYTPEHHEH 2JIaCTUYECKONH MEMOPAHbI, YMEPEHHBIN THIIEPIIACTO3a,
a Takxke Tuneptpodus cpemHel 000TOUYKUCBUACTEIBCTBYIOT O THUNEPTpOdHM
COCYIMCTOM CTEHKH, M0 BUAUMOMY, O] BIUSHUEM YCHIIEHHOIO KPOBOTOKA.

Ham mpexncraBnsieTcsi, UYTO HMMEHHO HENPEPHIBHOE  BO3JEUCTBUSA
CEpPHOKHUCIIOTO IIMHKa B TeueHHH 60 CyTOK NOPUBOAUT K CTPYKTYPHBIM
M3MEHEHHUSIM CTEHKH apTepUil.
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Takum oOpa3oM, HA OCHOBaHHWU NPHUBEICHHBIX TAHHBIX MOKHO 3aKIIIOYUTH,
yTO0 HauOoyiee BBIPAXKEHHbIE CTPYKTYpHbIE NIEPECTPOMKM B  CTEHKAX
MAarvuCTpajbHbIX apTEpUN PA3JIMYHBIX TUIOB IOCJIE BO3JAEHCTBHS CEPHOKUCIIOTO
LMHKA IPOUCXOSIT B COHHOM apTepUH, a B HAUMEHBIIIEH CTENEeHN — B O€APEHHOM.
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MOP®OJJIOTNUYECKAS XAPAKTEPUCTUKA BJIUSHUS TNIIO- U
IT'MIIEPKUHE3UU HA CTPOEHUE CTEHKH HEKOTOPBIX
APTEPUN

Aunomayusa. B nacmoswee epems cpeou 3IKCMPEMAlbHbIX (BAKmopos
OKpyJcaowell  cpeovl, OKAa3bl8AWUX GIUSHUEe HA OpP2aHu3M, OCOOEHHO
gvloensaemcs oepaHudenue 08ueamenbHol akmuenocmu. Ha cecoOHAwHUL 0eHb
cyujecmeyem OO0B0JILHO OOWUPHASL JUMepamypa, NOCEAULeHHAs U3YUeHUIO
MEXaHU3MO8 B8030elCmeusi 2UNOKUHe3ulu, a makdxice papabomka mep
npoghunakmuku ee 8pedHoco 6o30eticmseusi Ha opeanusm [1,2]. Kak uzsecmno,
cepoeuHo-cocyoucmas cucmema obecneuugaem 08UNCEHUE KPOBU NO OP2AHUIMY
8 ummezpayuu C HepeHou cucmemou. MnozoobpasHvie peyenmopHvie
NPUCNOCOOIeHUsT COCYOUCMOU CMEHKU HanpasieHvl K ¢haxmopam cpedsbl U
BOCNPUHUMAIOT 02POMHOE KOAUYeCmeo pasopadicernuil [3,4].
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Narymbetova T.M.

senior lecturer

Department of Human Morphology and Physiology

International Kazakh-Turkish University named after HA. Yasawi
Kazakhstan, Turkestan

MORPHOLOGICAL CHARACTERISTICS OF THE EFFECT OF
HYPO- AND HYPERKINESIA ON THE STRUCTURE OF THE WALL
OF SOME ARTERIES

Abstract. Currently, among the extreme environmental factors that affect
the body, the limitation of motor activity is especially highlighted. To date, there
Is a fairly extensive literature devoted to the study of the mechanisms of action of
hypokinesia, as well as the development of measures to prevent its harmful effects
on the body [1,2]. As you know, the cardiovascular system ensures the movement
of blood throughout the body in integration with the nervous system. Diverse
receptor adaptations of the vascular wall are directed to environmental factors
and perceive a huge number of stimuli [3,4].

Key words: hypokinesia, mucous membrane, elastic fibers, experiment.
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OcraeTcs Majio M3yYEHHBIM BIMSHHUE TUIOKWHE3WHW U TUNEPKUHE3UU Ha
HEPBHBIN anmapaT KPOBEHOCHBIX COCY/IOB.

Bo wMHorux paborax TmOCHEAHUX JIeT, IOCBSIIIEHHBIX WHHEPBAIUU
COCYJIUCTOMU CTEHKH, MOYEPKUBACTCS Ba)KHOCTh HCXOJTHOTO
MOpGODYHKIITMOHATBHOTO  COCTOSIHUSI HEPBHBIX OSJEMEHTOB KPOBEHOCHBIX
cocyoB i (OpPMUPOBAHUS aJCKBATHBIX OTBETHBIX PEAKIMN W HM3MEHECHUS
romeocTa3a. M3BeCcTHO, YTO NMPUYUH, BEAYIIHUX K TUTIOKUHE3UU Y COBPEMEHHOTO
YyejioBeka MHOTO. Tak, Hanpumep, Tpodeccrur B BHICOKOABTOMATU3UPOBAHHBIX U
MEXaHU3UPOBAHHBIX OTpaACIsAX MPOU3BOJACTBA, oOydeHHEe B Iikoje u B BY3e,
PUBBIYKA K KOM(DOPTHOMY 00pa3zy KU3HH, JJTUTEIIBHBIN TOCTEIBHBIN PEKUM TIPU
HEKOTOPBIX 00JIE3HSX (TPaBMBI, Mapainuu, HHYAPKTHI MUOKap/a U T.11.). B cBs3u
CO CTaBIIIMMH CETOJIHS «OOBIICHHBIMUY JUIUTEIbHBIMU KOCMUYECKUMHU MTOJIETAMU,
BBIJICJTMIIACH M KOCMHUUECKas popma Oosie3Heit nemwxkenus [5, 6, 7].

Ha cerognsmnauii neHb W3BECTHBI MHOTHUE AacCIeKThl OTPHUIATEIBLHOTO
BIUSHUSI TUIIOKMHE3WW Ha OpraHu3M, CIEJACTBHEM KOTOPOTO SIBIISFOTCS
cepbe3Hbie  MOp(o-PpyHKIIMOHATIBHBIC W3MEHEHUS. [Tpexne BCETO,
BBISIBJISIIMCHHAPYIIICHUS] ONOPHO-JABUTATEILHOTO amnmapata Npu OrpaHUYCHUU
JIBUTATEIbHOM akTUBHOCTH [8, 9].

B cBA3M C H3N0KEHHBIM BAaXXKHOE 3HAYEHUE MMEET U3Y4YEHUE
OTPULIATEIBHOTO BO3JEUCTBUS TUIIOKUHE3UU HAa CTPOCHUE CEPICUYHO-COCYAUCTOM
CUCTEMBI.

Marepuag u MeToabl HccJeqoBaHusA. B paGore ObUIM HCIIONB30BaHbBI
Oerpie OeCropoIHbIE KPBICKI-CaMIIbl, ¢ ucxoHOM Maccoi 180-200 1, B Kou4yecTBe
110 mT. DKCcrepuMeHTaNIbHBIE )KUBOTHBIE HAXOAWINCH B COCTOSIHUM OIPaHUYCHUS
JIBUTATENIbHOW aKTUBHOCTH U 0€3 OrpaHUYEHUs B TEUEHUE OMPEACTICHHOTO Meproaa
BPEMEHH.

Jlnst  orpaHuYeHUs JABUTATEILHOM AaKTUBHOCTH Oejble KpPBICH Ha
nuTenbHoe BpeMs (3 u 6 Hedenb) MOMENIAIWCh B CHEHUABHBIE KIIETKH,
paszmepom (45x45x120 MM). DKCHepUMEHTHI MPOBOAWINCH MHPU MOCTOSTHHOM
Temmeparype Boznyxa B momenieHuu oT +30 °C mo +35°C, 4To COOTBETCTBYET
YCIIOBUSM >KapKOTO KiumaTta. Marepuan st MOp(hOIOTHYeCKUX HCCIeOBaHUH
Opamn dvepe3 3 W 6 Hemedab IIOCJAe Hadaja BO3JCHCTBHS OTrPAHUYCHUS
JNBUTATEIbHONM AaKTUBHOCTH. JlJIsI W3y4eHUS HOPMAIBHOTO CTPOCHUS CTEHKHU
MarucTpajibHbIX COCY/IOB U CIM3UCTON KEIyJKa MCIOIb30BaIM 10 MHTAKTHBIX
KpBIC.

3a00p wmartepuana y WHTAKTHBIX KpPBIC TIPOBOAWIIMA TMApPaUICITHHO
KOHTPOJIbHOM TpyNIIE, a TAKXKE Y dKUBOTHBIX SKCIIEPUMEHTAIBHON IPyNIIbI IOCIIE
OKOHYAHUS KaXJOro cpoka ombIToB. llociie OKOHYAaHMS AKCHEPUMEHTOB JIS
YCBITIICHUS )KUBOTHBIX MCTIOIB30BaU Maphl ddupa. [locae BCKpoITUS OPIONTHOM
MOJIOCTU oOpaijaiyd BHUMAHHE Ha COCTOSIHUE KPOBEHAIMOJIHEHHUS OPTraHOB,
OLICHUBAJIM COCTOSIHUE JKUPOBOM KJIETYATKH, HAIUYHWE WU OTCYTCTBHUE
KPOBOUBJIMSIHUI B OpraHax M TKaHsx OproiHoi nonoctu. Cocyasl PUKCHUpOBAIH
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B 10% pactBope HelTpanbHOro (opManuHa. 3areM U3TOTOBIUBAIU
napa@UHOBBIE CPE3bI TOJIIIUHON 5-7 MKM, KOTOPBIX OKpalIMBaJI F€eMaTOKCHIIMH-
DO3WHOM, OPCEUHOM.

PesyabTarel M ux oOcy:kaenme. Yepes 3 Hemenu BO3ACHCTBUS
TUTIOKMHE3UU W TUIEPKMHE3UM HAMETUJIaCh TEHJACHUMS K YTOJIICHUIO
BHYTPEHHEH 3J1aCTUYECKON MeMOpaHbl CTEHKU KPYIHBIX apTepUil U CIM3UCTOM
000JI0UKHM JKeNlyaka (pa3auuue C KOHTpOJieM He JocToBepHO). Ckiamadarbiid
penbed MeMOpaHbl IO CPABHEHUIO C KOHTPOJIEM U3MEHEH He ObUl. B oTAenbHBIX
ydyacTKkax mMeMOpaHa Obuia HaOyxmied. DHOoTeNHalbHbIE KJICTKH BHYTpPEHHEU
000JIOYKH TJIOTHO MpUJIEralid K BHYTpEeHHEHN 3acTuueckoil memoOpane. Mx sipa
Ha TIOMEPEYHOM Cpe3e apTepuil MPEUMYIIECTBEHHO OBUIM OBaJIbHOU (HDOPMBI,
HEKOTOPBIC U3 HUX paclojarajiuch B riyOWHE, a Apyras 4acTh - Ha BEPIIUHE
CKJIaJIOK BHYTPEHHEU 2J1acTHUEeCKON MeMOpaHHI.

Cpenunssi obonouka coxepxkana 4,48+0,52 psaoB riaagKkoOMBIIIEUHBIX
kieTok (I'MK), ux sapa mupokoro HUPKYISIPHOTO CIOS UMEIH YIJIUHEHHYIO
dbopmy. Mexay HUMHU OBUIM BUJIHBI TOHKHE TIOJOCHI MEXKJIECTOYHOIO
BEIIECTBA, B KOTOPBHIX TMIPU OKpAIIMBAHUU OpPCEUHOM OINPEACISINCH
MHOTOCKJIa4aThle 3JIACTUYECKHE BOJOKHA, HEKOTOPhIE W3 KOTOPHIX OBLIH
HECKOJIbKO  yTojuieHbl. HaGmronmamoch  CTaTUCTUYECKH  JIOCTOBEPHOE
YMEHbIIIEHUE TOJIIMHBI CpelHed O000JIOYKM B CPaBHEHUU C KOHTPOJIEM
(p<0,05).

Hapyxnas snactuyeckas meMOpaHa Ha BCEM MPOTSHKEHHHM COXpaHsa
CKJIaIYyaTOE€ CTPOCHHME, XapaKTEpHOE MJi1 MHTAKTHBIX JKUBOTHBIX. CeTb
COEIMHUTEIILHOTKAHHBIX BOJOKOH Hapy:KHOW 000J0YKM ObLIa BO BCEX Cpe3ax
PaBHOMEPHOW U TOHKOM.

[Tpu u3yueHnn CIM3UCTON OOOJOUKH KETyJIKa MO MaJIbIM YBETUYCHHEM
ee JKene3bl ObUIM MpEeCTaBICHbl Pa3HOOOpPA3HBIMU MO JIJTMHE M HAIMpPaBICHUIO
TyOYJISIPHBIMU, STYEUCTHIMU CTPYKTYypaMU. BOJNBIIMHCTBO M3 HUX JOXOIUIH 0
anmMKaJIbHOM YacTH CIM3UCTOM 00070Ykd. B HHUX 3a cuer HapymeHus
muhEepeHIMpOBKM U PaA3BUTHS  PA3NUYHBIX (YHKIUOHUPYIOMUX KIETOK
OTMEYajlach THUNEPIUIa3Hs CIU3UCTBIX KIETOK. B OTHEnpHBIX U3 HHX
ONPEAEIAIOCh HAJW4YUEe KIETOK C THIEPXPOMHBIMHU sApaMd. B oTaenbHBIX
CIy4astX  MeTarjla3upOBaHHBIC  JKEJIe3bl  MOABEPralNCh  Pa3HOOOPa3HBIM
CTPYKTYPHBIM H3MEHEHUAM. B OonbpIMHCTBE M3 HUX HAOII0aIach TUIIOTIA3HS,
KOTOpbIE CIMBAJIMCh CO CTPOMAJbHBIMU KieTKamu. Jlpyrue mnpuoOpeTann
HEMpaBWIbHYIO (QOopMy, B HHUX MHOTO OBUIO OOKaJOBUIHBIX KIIETOK.
[logcnu3ucthlii  cioi  OBUT ~ MOJHOCTBIO  3aMEUIEH  BOCHAIUTENbHO-
COEMHUTEIBHON TKaHBIO.

Yepes 6 Hemenb BO3ACUCTBHS JKCTPEMAIBHBIX (DAKTOPOB TOJIIMHA
BHYTPEHHEH 31acTHYeCKO MeMOpaHbl CTCHKH OCIPEHHOW apTepHH JOCTOBEPHO
YBEJIIMYMBAJIACH MO CPABHEHUIO C KOHTpoJieM. Hekoropoe ee yBenuueHHe 1o
CPaBHEHUIO C MPEABIAYIIUM CPOKOM BO3JEHCTBHSI 3KCTpPEMaJbHBIX (PAKTOPOB
CTATUCTUYECKHU HE ObUIO 10CTOBEpHBIM. Ha mpoTshkeHun BHYTpEeHHEH 0007I04KU
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CKJIQJIKM DJIACTUYECKOM MeMOpaHbl ObLIM pacrlpejielieHbl HEepaBHOMEPHO,
MecTamMu 00pa30BBIBAIMCH YTIYOJICHUSI MEIIOTYATON (POPMBI, 2 MECTAMU - Y3KHE
6opo3nbl. Bxon B 00po3abl B OJHUX MecCTaX ObUT 3aKpPHIT COJMU3UBIIMMUCS
ckJagkamMu MmeMOpansl. Ha nHe yriyOnenuit u 60po3/1 4acTo pacroiarajiuch sapa
SHIOTCIMAIBHBIX  KJIETOK.  MecTamMu  Ompefessuluch  y4acTku — 0e3
SHJIOTEINOLUTOB.

Tommuuaa cpegHet 0O0OJIOYKM BHOBb YMEHBIAJACh IO CPABHEHUIO C
KOHTPOJIEM M C JIAaHHBIMHU 4epe3 3 HeJeNb TMIOKUHE3WH. DJIaCTUYEeCKUE BOJIOKHA
cpenHeil 000JI0YKM MecTaMU ObUTH CJIETKa PacTSAHYThbI, HEKOTOPbIE W3 HUX ObUIH
yronuieHsl. KonudectBo psagoB ' MK HECKOIBKO YMEHBIIMIOCH, IO CPABHEHHUIO C
KOHTPOJIEM U MPEAbIAYIIMM CpokoM Bo3aeicTBusa. Hekoropeie sigpa ['MK
pacronarajgiuch MEXAy CKJIaJKaMH BOJIOKOH, TOSTOMY OHHU BBITJISIIETH Kak Obl
CIIO)KCHHBIMU B/IBOe. B cpeaHeil 00004YKe OMpenessioch 3HAYUTEIBLHOE
YBEIIMYCHUE KOJUYECTBA DJIACTUYECKUX BOJIOKOH, YTOJIIIEHHUE M OrpyOsIeHHE
HEKOTOPBIX UX (PpparMeHTOB. MecTaMu 371aCTUUECKHE BOJIOKHA OBUTH Pa3TiiakKeHbI U
atpodupoBanbl. [lo xoxy cpemHelt 000I0YKH ONPENESUTUCh O€3bsIEPHBIC 30HHI,
cBuzieTenbCTBYOMIME 00 orcyTeTBru ' MK. Mexny riaIkOMBIIIIEUHBIMH KJIETKAMH
B HEKOTOPBIX YydYacTKax MpH oOkpacke 1o BaH-Iu3oHy ObUIM BHIHBI TOHKHE
KOJIJIar€HOBbIE BOJIOKHA. CoJiepikaHue KUCIBIX TIuKo3aMuHOTIMKaHoB (I"Al") Obu10
Oonbllle, YyeM B KOHTpOJE, paclpeleieHne HUX B CTEHKE apTepuil ObUIOo
HepaBHOMEpHbIM. HapykHasi anactuueckass memOpaHa Obula CKJIagyaTod, a B
OTIEIBHBIX Yy4YacTKaX, OblJJa HECKOJbKO YyIUloTHeHa. K Heil mnpuneranu
HEMHOTOYMCIIEHHBIE TPyOble 3JIacTHYECKHE BOJIOKHA HApYXHOW OOO0JIOYKH.
[IpocBeThl KaNWILIAPOB U BEHYJT ObUTH PACIIUPEHBI 1 COAEPKAIU CKOTUIEHHE MacC
SPUTPOIUTOB, PACIIOJIOKEHHBIX B BUJIE MOHETHBIX CTOJIOUKOB.

B 6-u HeeTbHOM CpOKe HKCIIEPUMEHTA CIU3UCTast 000JI0UKA MPEHKeTy IKa
OblJla TOJIBEpPrHyTa pa3HOOOpa3HBIM TIeMOAMHAMUYECKUM, albTePATUBHO-
HEKPOTUYECKUM M  OTEYHO-BOCHAIUTEIBHBIM HM3MEHEHUSM. [IOKpOBHBIN
AMUTETUN OBLI 3HAYMTEIBLHO YTOJIIEH 3a CYET MUCTPOPUUECKOro HaOyXaHHs
MMOBEPXHOCTHBIX CIIOEB €r0 C MOSBICHUEM 04aroB OporoBeHus1. bazanbHbie ciou
OB TIPEACTABIICHBI TUMEPXPOMHBIMH KJIETKAMH, KOTOPBbIE MECTAaMU HMEIU
TEHJCHIIMIO K AaKaHTo3y. B COOCTBEHHOW COCAMHUTEILHOTKAHHOW OCHOBE
YBEIIMYUBAJIIOCh  KOJIMYECTBO  KJIETOK  BocmnaneHus. llogsnurenuanbHas
MBIIIEYHAsl TPOCIIONKa ObUTa pa3pbIxJieHa W MeCTaMH METaxpoMa3HpOBaHA.
[logcnu3ucThlii  cAOM  OBUT  pacHIMpeH 3a CYET OTEKa, KpPOBOWBIMUSHUA,
MyKouaHOro U (pubpuHOoMmaHOTO HaOyxaHus. CienyeT OTMETHTh, YTO Ha ITOT
CPOK ONbITa K TE€MOJMHAMUYECKUM HApYIICHUSM NPHUCOCAUHSIOCh U
MEPUBACKYJISIPHOE  HAKOIJIEHHE TYYHBIX KJIETOK, KOTOpPhIE BO3MOXHO
Y4aCTBOBAJIM B OCYIIECTBICHUU AUCIUPKYISATOPHBIX U3MEHEHHI. BoloKkHUCTBIE
CTPYKTYpbl OBLIM PpPa3pbIXJ€HbI, C OYaraMM MYKOUJIHOTO U (HHUOPHUHOUTHOTO
HaOyxanus. [locnennue ObuM Oosiee BbIpaXEHbI B TMEPUBACKYISIPHBIX 30HAX
MOJCIU3UCTOrO CHOS.
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Takum 06pa3zoM, KOMIIEHCATOPHO-MIPUCIIOCOOUTENbHAS PEAKIIHs TKAHEBBIX
KOMIIOHEHTOB CT€HKU apTepUil U CIAM3ZUCTOM OOOJOUKHU KEIyJKa MOAOMBITHBIX
KpBIC HA TUINO- U TUIEPKUHE3UIO B YCIOBHSX JKAPKOIO KJIMMATa BbIpa)kanach,
Mpexae BCEro, B YTOJNIICHUM BHYTPEHHEH sjiacThuueckoil meMOpanbl. B Heit
YMEHBIIAJIOCh KOJUYECTBO U U3MEHSIICS XapakTep ckianok. TolmmHa cpeaHeit
000JIOYKM 3HAYUTEIBLHO HW3MEHSJIACh IPU CPOKE DKCIEpUMEHTa 6 Heaenb
BO3JIEUCTBUA TUIIO- U TUIIEPKHUHE3UU. B €€ cocTaBe yMEHBIIAIOCH KOJIUYECTBO
I'MK, pa3BuBasics »snacto3. Penbed Hapy>KHOW »IacTHUECKOM MeMOpaHBbI
pasrinaxuBaiicsa. B HapyKHOW 000JI0YKE TOSBISIIUCH TPYyObIe KOJIAreHOBBIC
BOJIOKHA, COEJMHEHHbIE C HApPY>KHOU dJacTUyeckorl memOpaHoil. PasBuBanoch
3aCTOMHOE MOJHOKPOBUE B COCYJIaX MHUKPOLUPKYJIATOPHOTO pycia HAPYKHOU
000J104KH. Y BEIUUYNBATIOCH cojiepkanue KUcibiX 'Al" B ux crenke. B cinuzucToit
o0o0uKe KETyaKa OTMEYAIINCh aJIbTEPaTUBHO-HEKPOTUUECKHUE,
JTUCHIUPKYJISATOPHBIE U3MEHEHUSI C YTOIIICHUEM TOJIIIUHBI CIU3UCTON 000JI0UKH
U TOACIU3UCTOTO CJIOS, BBISIBICHO YMEHBIICHHE KOJIWYECTBA TIJIABHBIX H
YBEJIMUCHUE MAPUETATbHBIX KIETOK.
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BJIMSAHUE OI'PAHUYEHUS IBUXEHUSA HA
MOP®OJIOTMYECKYIO CTPYKTYPY CJAU3UCTON OBOJIOUYKH
KEJYIKA Y ITIOJONBITHBIX )KUBOTHBIX B
IKCIHIEPUMEHTAJIBHBIX YCJTOBUAX

Aunomayus. B cmamve npusoosmcs OauHvle NAMOMOPHON0SULECKUX
UBMEHEHUL CIUBUCTOU 000N0UKU JHCeyOKA Y NOOONBIMHBIX KPbIC, NOOBEPSULUXCSL
CUNOKUHE3UU.

Vemanosneno, umo oepanuyenue 08uamenbHOU AKMUBHOCMU CO30aiom
NPeoOnoCuliKy OJisk CIMPYKMYPHbIX UBMEHEHUL CAUSUCIOU 00010YKU dHcenyOKd,
npugoosAUe 8 NOCIEOVIOUieM 803HUKHOBEHUIO I3PO3ULL U 5138.
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EFFECT OF RESTRICTION ON THE MORPHOLOGICAL
STRUCTURE OF THE GASTRIC MUCOSA IN EXPERIMENTAL
ANIMALS UNDER EXPERIMENTAL CONDITIONS

Abstract. The article presents data on pathomorphological changes in the
gastric mucosa in experimental rats subjected to hypokinesia.

It has been established that the restriction of motor activity creates the
prerequisites for structural changes in the gastric mucosa, leading to the
subsequent occurrence of erosions and ulcers.

Key words: gastric mucosa, hypokinesia, metabolic shifts, calcium level
abnormalities, impaired gastric secretory function, changes in the mucosal
barrier of the gastric mucosa, mucosal swelling, fibrinoid necrosis.
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AKTyaJbHOCTh. B  COBpEeMEHHBIX YyCIOBHUSX JAMama3oH  3ajad
3IpaBOOXPAHEHUSI PACIIUPSAETCS 3a CYET AaKTyalbHOCTH 3allUThl 3I0POBBS
HAceJICHUsI OT BO3ACHUCTBUS HKCTPEMAalbHBIX XHUMHUYECKUX, (UIUUYECKUX,
OMoJIor4ecKkux (hakToOpoB, 3arpsA3HSIONIMX OKPYKAIOIIYIO Cpely, a TaKkKe OT
aHTpoInoreHHsIx gakropos [1, ¢. 20-33; 2, c. 1-7; 3, ¢. 521-621].

OnHuM W3 BaXXHBIX MPUYMH YBEJIMYEHHUs MOKazarejed 3ab0JeBaeMOCTH
KEITYJOUYHO-KUIIIEYHOTO TpaKTa SBISIIOTCS YCKOPEHHWE TeMIa IKU3HU U
WHTEeHCU(HUKAIUS POU3BOJICTBEHHON JEATEIbHOCTU COBPEMEHHOTO YeJIOBEKA.

[Ipu wuccrnenoBaHMM MEXaHU3MOB HW3MEHEHHUS CEKpPETOpHOU (YHKIUU
KeTyJKa P JJIUTEIIbHOM OTPaHWYEHUHU JIBUTATEIIbHOM aKTUBHOCTH HAMU ObLITO
OTMEYEHO YBEJIUYEHUE COJACPKAHUS TacTpUHA B KPOBU, UTO CBUJICTECILCTBYET O
BOBJICYEHUU B TIPOIIECC TMOBBIIIEHUS KHUCJIOTHO-TIENTUYECKOTO TMOTEHIIMANa
KeTyJIKa XOJIMHEPTruueckoro MexaHu3ma. JleiicTBUe TracTpuHa CBS3aHO C
npoiudepaTuBHBIMU MpolieccamMu B xkenyke [23.24.25]. 3HaunTenbHOe BIUSHUC
Ha TPOPUKY KeITyaKa deloBeKa M KMBOTHBIX OKa3bIBaeT OMYXKIAIOIIMN HEPB,
YCTAHOBJIEHO €ro ydvactue B JIU(PGEepeHIMPOBKE OOKIAJOUYHBIX KIIETOK
[26.27.28]. Tpodwuueckoe BausHUE OYXIAONIET0O HEPBa HA CIH3UCTYIO
000JI0UKY KeTy/IKa HE OIPAHUYMBACTCS U3MEHEHUEM JIUIITb ATUX KJIETOK.

['mnokvHe3uss BBI3BIBACT CIABUTM B OOMEHE BEIIECTB, KOTOpPhIE B
CYIIIECTBEHHON Mepe MOT'YT OKa3aTh BIMSHHUE U HA MUIIEBAPUTEIbHbBIC PYHKIIUH.
Tak, HanpuMep, OTKIOHEHHS] YPOBHS KAJIBIIUSI B CBIBOPOTKE KPOBHU B YCIIOBUSX
TUIIOKWHE3UH, TO-BUAMMOMY, MOXHO pacCMaTpuUBaTh KaK IAaTOr€HETUYECKOE
3B€HO B HapyIIEHUU CEKpeTOpHOM (yHKIMM skenyaka. M3BecTHo, 4TO B
NPUCYTCTBUA HMOHOB KaJbIUS IMPOUCXOAUT BHICBOOOXKICHHE allETUIXOJIMHA,
racTpuHa u rucramuna [4, c. 286; 5, c. 26-27].

IIpu 60-cyToyHOM OIrpaHMYEHUM JBUTATE€IbHONW AKTUBHOCTH Y
MOJIOMBITHBIX KPBIC OTMEYAJIOCh YMEHBUIEHHE COAECPKAHUS TIIMKOIPOTEMHOB B
cmusuctor obosouke skenyaka (COJXK), uyTro ykasplBaeT Ha CHIDKCHHE €€
3alUTHBIX CBOKMCTB [6, ¢. 1-4; 7, ¢. 3-12].

N3menenust myko3Horo 6apsepa COX npu orpaHMue€HHH JBUTATEIbHOU
AKTUBHOCTH MOTYT CIIOCOOCTBOBATH Pa3BUTHIO THIEPCEKPETOPHOTO CHHAPOMA
[8, c. 35-44; 9, c. 612-616].

[Ipu SKCHEpUMEHTANbHOW TUIIOKMHE3UU Y KUBOTHBIX B PAJIE CIIy4yacB
HaOJIIOMAIMCh TEMOPPAruyecKue U3MEHEHUS CIM3UCTON OOOJIOUKH JKENynaKa, a
IPY IMMOOUITU3AIIMOHHOM CTpecce ObLTO OTMEUYEHO MOSBICHUE YPO3HM U SI3B.

ean padoThlI.

N3yueHne oOTpUUATEIBHOIO BO3JACHCTBHUS TUIOKMHE3UMM HAa CTPOEHUE
CTEHKH >KEITyJKa.

Marepuan u MeTOAbI HCCJHeAOBaHUSA. [ H3y4yeHHUsT BO3JACHCTBHS
runokuHe3nn Ha MopdocTpyktypy COX Opumm umcmonbs3oBanbl 120 OGenmbix
OeCIOpPOAHBIX KPBIC-CAaMIIOB, ¢ UCX0IHOU Maccor 180-220 r. [ orpaHuYeHUs
JBUTATEJILHOM aKTUBHOCTH TOJONBITHBIE KPBICHI Ha JUIHTENbHOE BpeMs (3 u 5
HEJIeNIM) TMOMEIANIMCh B CIHEUUANIbHbIE KIETKH, pazMepoMm (45x45x120 mm).
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OKCIEPUMEHTBI MPOBOJWIINCH MPH TOCTOSIHHOW TEMIEpaType BO3JlyXa B
noMmemieHudn oT +30°C go +35°C, 4TO COOTBETCTBYET YCJIOBHUAM KAPKOTO
KJINMATA.

B mpoumecce sKcnepuMeHTa KMBOTHBIE TMOJIYy4YaJlW  CTaHAAPTHBIN
IIOJTHOLCHHBIM MUIIEBOM panuoH. Ha mpoTsbKeHMHM BCero JSKCIIEpUMEHTa
YUYUTHIBAJIA U3MEHEHHUE MACChI )KUBOTHBIX, JAHHBIE 3aHOCUJIM B MPOTOKOIL.

B cBsi3u ¢ AUTENBHBIM CPOKOM DKCIIEPUMEHTOB MOXKHO OBLIO OXHJATh
BO3PAaCTHBIX M3MEHEHHWW B  CTEHKax okeiayaka. Jlnsg  Toro, 4TOOBI
nuddepeHpoBaTh BO3PACTHBIE HM3MEHEHMsSI OT TE€X, KOTOPhI€ BO3HHKAIOT B
pe3yibTaTe BO3JICUCTBUS COOTBETCTBYIOIIUX (DAKTOPOB, 4YaCTh >KHUBOTHBIX
UCITOJIB30BAJIA B KAYECTBE MAPAIIIETBHOTO «KOHTPOJISI».

NHTakTHBIE KWBOTHBIE HAXOJWIUCh B OOBIYHBIX YCIOBUSIX BUBapUs B
TEUEHHE BCEr0 BPEMEHHM, PABHOTO JJIUTEIBHOCTH COOTBETCTBYIOIIETO
AKCTIEPUMEHTA; >KMBOTHBIE MOTJIM CBOOOJIHO TMEPEIBUTAThCS B IPOCTOPHBIX
KJIETKaX U MOJIydajJud TAKOM K€ KOPM, KaK U >KUBOTHBIE AKCIEPUMEHTAJIbHBIX
rpynn cepud. OOBEKTOM HAIIEro HCCICAOBaHUS OBUTM BBIOpPAHBI KEITYIOK
KUBOTHOTO.

Jlnst ipoBeIeHUs MCCIIeI0BAaHUN W3 Pa3IUYHBIX OTAEJIOB JKelyaKa Opaiu
Kycouku u ¢ukcupoBain ux B 10% pacTBOpe HeiTpasnpbHOro (GopmainHa U
pactBope Kapnya. Kycouku mnocne oOe3BoXKHMBaHHS Ha CIHMPTOBOW OaTapee
BO3pacTaronieil KOHIEHTpAIMK 3anuBaiiu B mapadus. Cpe3sl TONIUHON 5-8 MKM
OKpalllUBajIyd INeMaTOKCWIMHOM W 303WHOM, no merony Ban-I'm3ona u IIINK-
peaKiuu, 3aTeM H3ydajd MOJ CBETOBBIM MHUKPOCKOIIOM, IJisi JIEMOHCTpALUH
HY>KHbIE y4acTKu (pororpadupoBaii.

Mopdomerpudeckoe HccaeOBaHUE CIU3UCTON KeIyaKa MPOBEICHO Ha
CBETOBOM MuKpockone 'buonam P-15" ¢ momoipio OKylisipa MHUKpOMETpA.
[IpenBaputenbHO HAa MUKPOTOME M3y4Yai TUCTOJOTUYECKHUE CPE3bl U BHIOUpAIH
YYaCTKH, TJI€ UMEIOTCA BCE CIIOM CIM3UCTOMN JKENAyKa U MOJCIU3UCTOrO CIOA.
Bravane ¢ moMOIIBIO JIMHEHKH MHUKpOMETpa ONpPEAeIsUId  KOI(PUIIMEHT
yBenndeHust 00beKTHBOB MUkpockona x 10, x 20, x 40. 3areM Ha cpe3e JBUTAITHCH
MapajyIeIbHOW JIMHHUEN OKyJspa MUKPOMETpPAa OT OJHOW TI'paHULBl JO IPYyTrou
HCCIIENYEMBIX MHKPOCTPYKTYp. Ilokazarenb MHMKpOBHMHTAa YMHOXAJlCi Ha
kodhunreHT yBenuueHus. J{s onpeneneHuss ICTUHHBIX pa3MEPOB MOKa3aTelb
MUKpPOBUHTA YMHOKaJCs Ha KOG GUIIMEHT ycaaku Tkanei. [213].

CrerneHpb ycagku TKaHEH 3aBUCUT OT CITOCOOOB (pUKCAINH, TETHUAPATAIINH,
3QIMBKM M OKpacku. Bpenenue mnonmpaBOK Ha yCaaKy TKaHEW IMpH
MOP(QOMETPUIECKOM HWCCIICIOBAHUN HEOOXOJUMO TOT/a, KOT/a TMOJIy9aeMble
pe3yJbTaTbl  MUCIOJB3YIOT Uil  KOPPEJSIUMOHHOrO  aHanu3a. llompaBku
OTIpEIISUTA TI0 KaXIbIM dTamaMm oOpaboTku marepuana. [locnme mocnemnero
dTama BBICYMTHIBAIM TOMPABOYHBIE KOIPHHUIIMEHTHI A KaXJAOTO0 YpPOBHS
MOpGOMETPUYECKOTO HccleoBanus. Pe3ynbTaThl 00pabOTKM Marepuana c
OLICHKOM  MOMPAaBOYHBIX  KOA(PPUIMEHTOB  MOJBEpPrajiud  CTAaTUCTHYECKOU
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00paboTKe U TMOJYYCHHbIC JAHHBIE HUCIOJIB30BAIM [JI1 BCEH COBOKYIHOCTH
npenapaToB, KOTOPble ObUIM MPUTOTOBJIEHBI B CTAH/IAPTHBIX YCIOBUSIX.

Hamu Obuto mpoBeseHO MopoOMeTpHUEeCKOe H3MEPEHHE CIIETYIONNUX
CTPYKTYPHBIX KOMIIOHEHTOB CJIIM3UCTOM OOOJOYKH KEIyAKa, TOJIIMHA
CIM3UCTOM OO0OJIOYKH, MOJICIU3UCTOTO CJOs, JUIMHA KEJIE3UCTHIX TPYyOOuUeK,
KOJIMYECTBO TJIABHBIX, MapUETAJIbHBIX, JO0ABOUYHBIX, OHIOKPUHHBIX W
METaIIa3uPOBaHHBIX  KJIETOK kene3. llomydeHHble 1UpoOBbIE JTaHHBIC
MTOABEPTHYTHI CTaTUCTUYECKOM o0paboTke c BBIYMCIICHEM
cpeaHeapupMETHIECKOTO 3HaUeHHe M, CTpaHAapTHHIX OMKOOK m, ToKa3aTeaen
JIOCTOBEPHOCTH Pa3JIMuUil CpaBHUTENbHBIX BennunH t u P. [214,215]. Benuunny
P mmxe 0,05 paccmarpuBanu Kak MokKas3aTelsib JOCTOBEPHOCTH Pa3IMUYUMN.

Pe3yabTaThl 1 HX 00Cy:K/ICHHE.

B omnbiTax orpaHnyeHue ABUTaTEbHON aKTUBHOCTH B YCIIOBHUSIX KapKOro
KJIUMaTa CO3/1aBAJIOCh MOMENIEHUEM KUBOTHBIX B CIICIIMATbHbBIC KIETKH, TJI€ OHU
HAXOAUINCH OT 3 710 5 Heaens npu Temnepatype +30-35°C. B Teuenue Heenu ot
Hayaja BO3JAEHCTBUA TUIIOKUHE3UH MOIOMBITHBIE KPBICHI OTKA3bIBAINCH OT MUIIA
U BOJIbI, BEJIM ce0s1 OUeHb OECTIOKOIHO.

B mocnenyrormme cpoku 3KCIEpUMEHTa >KUBOTHBIE Belnd cebs Oosee
CIIOKOMHO, OXOTHO MPUHUMAIIA KOPM U aIalITUPOBAIUCH K YCIIOBUSIM ONBITA, HO
3HAUMUTENIBHO Tepsyin B Bece. llo-BUAMMOMY, pE3KOE€ CHUKEHUE MACChl Tela
OOyCIIOBIIEHO  KAapKUM KJIUMaToM. Pe3ynbTaThl MOpP(OIOTrHYECKOTO U
MOpP()OMETPUUECKOTO UCCIEAOBAHUS CIIM3UCTON 00O0JTOUKH KEITyIKa HHTAKTHBIX
KpbIC TOKA3aJIM, YTO y ATUX >KUBOTHBIX JKEIYAOK MMEET [IBE YacTH: NEpBas -
HayaJbHasl 4acTh, WU MPEIKENYAOK M HUKHAS 4YacTh JKEIyJKa C UCTUHHBIMU
KEJIEe3UCThIMU 00pazoBaHusIMU. [Ipemxenyaok ObUI MOKPHIT MHOTOCIOWHBIM
HEOPOTrEBAIOIIUM JIUTEIUEM, KOTOPBIA MMEET HEPAaBHOMEPHYIO TOJIIMHY B
3aBUCUMOCTH OT SIMOK M BBICTYIOB. B 30HE 3amajfieHusi CIM3UCTON 000JIOUKHU
SMUTETUN TOHKWM, a Ha TOBEPXHOCTH CKIIAJIOK Oosiee TOJICTHIA. [ToKpOBHBIN
SIUTEIUNA B OCHOBHOM COCTOMT U3 4-5 CJIOE€B IUIOCKOTO SIUTEIHUS.
[ToBepxHOCTHBIE cioU 0OJiee CBETIIBIE M COCTOSIT M3 KPYIMHBIX THIIEPXPOMHBIX
KJIETOK. HemocpencTBeHHO moJA SNUTEIHAIBHBIM HOKPOBOM  ONPEAENAIach
pBIXJIasi COCIMHUTEIPHOTKAHHAS OCHOBA.

[Tox »TM croem JIeKUT HEOONBIION MYyYOK MBIIIEYHBIX KIETOK, UAYITUX
MapajjIeJIbHO C TOKPOBHBIM 3nuUTenueM. MiMeeTcs oCHOBHasi Macca BOJIOKHHUCTO-
KJIETOUHBIX CTPYKTYp, 00pa3yroIuX MOJACIU3UCTBIA CIION CIU3UCTOM O000JI0UKH
MpeKeNyaKa. MBIIIEUHBIN CIOW COCTOSUI M3 TPEX MPOCIOEK — BHYTPEHHEN U
HApY»XHOW, NONEPEYHO MAYIIEH, W CpEeAHEW, MPOAOJIBHO Haylen. Mexnay
MPOCIIOMKAaMU MBIIIEYHOTO CJIOSI W MOJ CEpPO3HON 000JO0UKON Ompenensinuch
cocyasl M HepBbl. HWKHAS d9acTh JKelyaka WMela CIU3HCTYI0 000JI0UKY,
COCTOSIII[YF0 M3 JKEJE3UCTHIX TPYyOOUYEK U TMOKPOBHOTO ITMIIMHAPUIECKOTO
snutenus. Cnuzucras o000J0YKa CHapyXu Oblla MOKphITA OJHOCIOWHBIM
ANUTEIUEM, KOTOPbI B 00JACTH JKEIYAOUYHBIX SIMOK, YTOJIIAsCh, IEPEXouia B
npusMaTuieckuil anutenuil. Xenynounsle sMKA HErnyOOKHeE, y3KHE, U JHO UX
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COOOIIAJIOCH C WIIEEYHOM YacTbio JKeIe3UCThIX TpyOouek. Ilocnennue Obuin
NPEACTaBICHbl  POBHBIMU K  OTHOLIEHUIO  Oa3aJibHOM  MeMOpaHbl
NEPHEHAUKYJIIPHO  PACHOJIOKEHHBIMM  JKEJE3UCTHIMU  00pa30BaHUSIMU.
KitetouHnsblil cocTaB MX MOYTH OJMHAKOBBIN, COCTOSUT U3 IJIaBHBIX, MapUeTaIbHbIX
1 100aBOYHBIX KJIETOK. Pe3ynbTaThl MUKPOCKOMUYECKOT O UCCIEA0OBAHUS CTEHKU
KENyJKa KpbIC MPU TUIOKMHE3WW MOKa3aJid, 4TO 3a 3 HENeIu B CIU3UCTOU
o0o0uKe pa3BUBAIOTCS HEKPOTUYECKHU-IECTPYKTUBHbBIE WU3MEHEHUS
MOBEPXHOCTHOTO SMHTENUS, T'€MOJMHAMUYECKHE U OTEUHO-TEMOpparuyeckue
HapylIeHUs: B COOCTBEHHOM 00O0JIOYKE CIM3UCTONM O00O0JIOUKE U MOACIU3UCTOM
cnoe. Ilpu 3TOM amuKaibHas 4acTh CKJIAJIOK CIU3UCTONW OOOJIOUKM OTEYHA U
pa3phixjieHa, MOKPOBHBIM 3MUTENHMA 3a CYET AUCTPOPUUYECKU-HEKPOTUUECKUX
U3MEHEHHI HaOyxias, OOJBIIMHCTBO KJIETOK JECKBAMHUPOBAHBI, >KENyI0YHbIE
AYEeWKH pacIIMpEeHbl M 3alojHEHbl CIU3UCTOM Maccoil. Ha moBepxHoCTH
CIIM3UCTON OOOJIOUKM HEKPOTUYECKU-IECTPYKTHUBHBIE M3MEHEHHsS ObLIU Ooliee
BBIPQKEHHBIMHU B 00JIACTH MEPEX0/ia MHOTOCIOMHOIO SMUTENIUS B KEJIC3UCTHIN,
I/1€ MOKPOBHBIHN AIIUTENHM MPEeBpalleH B 0CCTPYKTYpHYIO Maccy. B cobcTBeHHOM
CIIM3UCTOM 000JOYKE COCAMHHUTEIbHO-TKAHHBIE DJIEMEHTHI MOABEPTHYTHl B
¢ubpunongHoe HaOyxaHue u (PUOPUHOUIHBIM HEKPO3, BOKPYI KOTOPOTO
HOSIBJISIIOTCS TYYHBIE KJIETKU U TUM(GOTHUCTHOLUTAPHBIC SJIEMEHTHI.

COX BepxHeii yacTu, KOTOpasi ObLIa MOKPHITA MHOTOCIOMHBIM SITUTEIHEM,
MoJIBeprajiach yTOJIIICHUIO €r0 3a CYeT HaOyXaHWs U TOSBICHUS OPOTOBEHUS
MOBEPXHOCTHBIX CJIO€B. bazanbHble KIETKH MPOIH(PEPUPOBAHbI, TUTIEPXPOMHBI
o0pa3yloT odYard akaHTo3a. B TOACIM3UCTOM Ccllo€ ONpenemsieTcsi OTeK,
pa3phIXJIeHUE COSTUHUTENHHON TKAHH.

[Ipy wu3ydeHHH >KEIE3UCTHIX KIETOK TMOJA OONBIIUM YBEIMYCHHEM
MHUKPOCKOMA OTMEYAIOCh HEKOTOPOE PAa3pPHIXJIICHHE KENEe3UCThIX TPYyOOdeK 3a
CYeT OTeKa MEXYTOYHOM TKaHHU, TUCTPOPUUECKHMX HM3MEHEHHN OCHOBHBIX
GyHKIIMOHUPYIOMUX KIEeTOK. OcoO0eHHO MucTpoduu MOABEPrHYTHI TJIABHbBIE
KJIETKH, B KOTOPBIX IIUTOIIa3Ma pa3pyllieHa, Ipo B COCTOSHUH TUTIEPXPOMHUH.

[TapueranbHble KJIETKHA YBETUUEHBI B pa3Mepax, IUTOIIa3Ma KX OrpOMHasl,
UMENH OKPYTIIYIO WU OBaJIbHYIO (opMy. Snpa ObLIM pacmoiokKeHbl B LIEHTPE
KJIeTkd. B obOmactu mieiiku »kene3 omnpeaensiach YCHWJICHHAs THUIEPIUIA3Us
MYKOILIUTOB M YBEIMUYEHHUE KOJINYECTBA SHIOKPUHHBIX KIETOK.

MopdomeTpuueckoe  UCCIEIOBaHHE  CTPYKTYPHBIX  KOMIIOHEHTOB
CIIM3UCTOM OOOJIOUKHM JKEeNylKa TOJOMBITHBIX KpBIC HAa JaHHOM CpPOKe
HKCIEPUMEHTA TO0Ka3ajl0 YTOJIIIEHUE CIU3UCTOW OOOJOYKH U TMOACIU3UCTOTO
cinos Ha 10-15% 3a cueT oTeka u AUCTpoduUecKux n3MeHeHui kiaetok. [Ipu atom
B KJIETOYHOM COCTaBE JK€JIE€3 MPOUCXOIUIIO HAPYLIEHUE COOTHOILEHUS TJIABHBIX U
napueTanbHBIX KIETOK B MOJB3Y mocienHux. Ha 3ToT cpok ombiTa 0TMEYanoch
3HAYUTEIbHOE YBEJIMUEHNE SHIOKPUHHBIX KIETOK (B CpEHEM Ha 2 pasa).

[Ipn orpannueHum ABHUraTeNbHOW AaKTUBHOCTH Ha 3-U Hexmene B COX
pa3BUBAINCH ATBTEPATUBHO-HEKPOTUUYECKUE, TUCHUPKYISITOPHBIC U3MEHEHUS C
YTOJIIEHUEM TOJUIMHBI CIM3UCTOM OOOJOYKM M MOJACIU3UCTOrO  CJIO,
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OTMEYAJIOCh  YMEHBUICHHE KOJWYECTBA TIJIABHBIX KIIETOK, YBEIWYECHUE
MMAPUETANBHBIX U SHJOKPUHHBIX KIJIETOK.

Ha 5-if Henene skcriepuMeHTa cinu3ucTas o00JouKa MpeKenyaka Obiia
MOJBEPTHYTA Pa3HOOOpa3HBIM reMOJIMHAMUAYECKUM, aJIbTEPATUBHO-
HEKPOTUYECKUM U  OTE€YHO-BOCHAIUTEIbHBIM  MU3MEHEHUSIM. [IOKpOBHBIM
AMUTENUN ObLI 3HAYMTEIBHO YTOJIIEH 3a CYET AUCTPOPUUYECKOro HaOyXaHUs
MOBEPXHOCTHBIX CJIOEB C MOSBJICHHEM OYaroB OpPOroBeHHUs. baszanbHble clion
ObUTM TPEACTABICHBI THUIEPXPOMHBIMU KIETKaAMHU, KOTOpPhIE MECTaMU HMEU
TEHJCHIIMI0 K AaKaHTo3y. B COOCTBEHHOW COEIWHUTETLHOTKAHHON OCHOBE
MOBBIIIANIOCH  KOJMYECTBO BOCHAJUTENbHBIX KIETOK. [lomsnurenuanbHas
MBIIIIEYHAs] TMPOCJIOWKa ObUTa pa3phiXjeHA M MECTaMHU MeTaxpoMa3upoBaHa.
[Toacnu3ucThlid CIIOW paCIIMPEH 3a CYET OTEKA, KPOBOUBJIUSHUS U MYKOUJTHOTO U
¢bubpunongHoro Habyxanusa. CieayeT OTMETUTh, YTO Ha ITOT CPOK OMbITa K
reMOJIUHAMUYECKUM  HApYIIEHUSM  TMPUCOCAUHSIIOCHh  MEPUBACKYIISIPHOE
HAaKOIUIEHWE TYYHBIX KJIETOK, KOTOpbI€ BO3MOXKHO  Y4YacTBOBAJIM B
OCYILIECTBIICHUN JUCHUPKYISATOPHBIX H3MEHEHUH. BOJOKHUCTBIE CTPYKTYpbI
Pa3pbIXJICHBI, HAOYXaHUs ¢ O4araMu MyKOWJTHOTO U (PMOPUHOMTHOTO HAOyXaHuUsI,
nocJieIHUe ObLITN 00Jiee BBIPaKEHBI B IEPUBACKYJISIPHBIX 30HAX TOJICIU3UCTOTO
cios. MecrtaMu OTMEUAIIMCh OYard KPOBOMBJIMSHUN. MBIIIEUHBIN CIOM TaKkKe
OB OTEYHBIM C Pa3pBIXJICHUEM HUX IMYYKOB, MEXIAY KOTOPHIMHU COCYIbI ObLIN
paclIMpeHbl U TUIEPEMUPOBAHBI.

B o6nactu mepexopa 3MUTETUOIUTOB B CIM3UCTOW OOOJIOUKE >KETyJIKa
OTMeUaJsCs MOsBIEHUS JAePeKTa MOKPOBHOTO AMUTENHS 32 CYET €ro HeKpo3a U
JeCKBaMaluy. B moaciu3ucToM ciioe HapacTalld TUCTpopruecKue N3MEHEHHs B
BUjIe GUOPUHOMTHOTO HAOyXaHHUS U HEKPO3a, COCTMHUTEIIBHOTKAHHBIX BOJIOKOH.
Taxxe ompenensioch YCUJIEHUE BOCHATUTENbHOW HHPMIbTpauuu. Ciausucras
000JI0YKa HWIKHEM YacTH JKelyJaka Oblla 3HAYMTEIBbHO HaAOyXIeld 3a cYeT
OTEUHBIX SBJICHUU MEXYTOUYHOH TKAaHM W JUCTPO(HUHM KeIe3uCThIX KieTok. Ha
MOBEPXHOCTH CIM3UCTOM OOOJIOYKM OTMEYAJIOCh paCIHIMpEHHUE U YIIIyOJieHue
KEITYJOUYHBIX SIMOK, YJJIMHEHHE BOPCHHOK 3a CUeT HaOyXaHHs MOKPOBHOTO
sruTenus. B JaHHBIM  CPOK  ONPEAENSAIOCh 3HAYUTEIBHOE  YBEIMYEHUE
SHAOKPUHHBIX KJeTok. [locnennue pacmonaraauch Ha BOPCHHKAX W B 00JacTH
LICHUKU KeJIe3.

B meeyHol d4acTm Keje3 TakkKe OTMEYAeTCs TUIlepIUIasus |
TUIIEPXPOMa3usl MyKOLUTOB.

B 6azanpHoil yacTu onpeaensercsi mpopacTaHue COCTUHUTEILHON TKaHU
MOJACIHU3UCTOIO CJIOS B MEXOKENIE3UCTOE MPOCTPAHCTBO. DTHU BbIIICYKA3aHHbBIC
TUCTOJIOTHYECKUE M3MEHEHUS JIOKa3bIBAIOTCS MOKA3aTeISIMU,
MopdomeTrpudeckoro wucciuegoBaHus. [Ilpm sToM oOTMEHaeTcss yTOJIICHHE
CIM3UCTON 000JIOUKU U MOACAUZUCTOrO cyios Ha 10-15% uxX TOMUIUHEIL.

BeiBoabl.
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1. B mopdorenese pa3BuTus AUCTPOPUUYECKHX, JTUCPETEHEPATOPHBIX U
BOCHAIMTEIbHO-TUNIEPIIACTUYECKAX U3MEHEHUN B CTPYKTYPHBIX KOMIIOHEHTaxX
CTEHKH JKEIIYJKa JIEKUT BO3IAECHCTBUE TUIIOKUHE3UU.

2. OrpaHn4eHUe JBUTATEIbHON aKTUBHOCTH SIBIISIETCS MPEATIOCHIIKON TS
cTpyKTypHBbIX n3MeHeHnit COXK, npruemM BO3MOKHOCTh BOZBHUKHOBEHHUS 3PO3UH
U 513B YBEJIMYMBAETCS 110 MEPE YMEHBUIEHUS CTEIIEHU CBOOOIbI )KUBOTHBIX.
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DEVELOPMENT OF A WEB APPLICATION TO OPTIMIZE THE
COMPANY'S LOGISTICS ACTIVITIES

Abstract: this article will discuss the stages of creating a web application,
as what needs to be taken into account when automating logistics processes and
how to create a useful tool for a company in which cargo transportation is of
particular importance.

Keywords: web application, web development, logistics, automation.

NudopManimoHHbie TEXHOJIOTUH, KOTOPBIE CBSI3aHBI C IPy30MEPEeBO3KaMU
Ha JIaHHBI MOMEHT aKTHBHO Pa3BUBAIOTCS. B mepByro odepeian, 3TO CBSI3aHO C
onTUMU3aIMeld paboThl COTPYAHUKOB, KOTOpPHIE HAMNPSIMYIO CBSI3aHBI C
JIOTUCTUYECKUMU TIpoliecCCaMM B KommaHuu. Kpome TOro, ¢ moMoIlbl0 TaKUX
oporpaMM MOXKHO COKOHOMHTH Ha TMocTaBkax. IlpemmyrectBom Web-
NPUIOXKEHUH SIBIISIETCS TO, YTO OTCYTCTBYET HEOOXOIUMOCTH B ycTaHOBKe [10 u
JUIsL TIOJTHOLIEHHOTO HCIIOJIb30BaHUsI HE0OXoauMa JIMIIb CBs3b Opaysepa ¢
CEpPBEPOM.

HecMmoTpst Ha To, uTOo pa3paboTka TpeOyeT OONBIIMX WHBECTUIIUNA, OHO
apigercss A(GOEKTUBHBIM ~ WHCTPYMEHTOM JUJIS  paspelieHus  MpoOlJem,
BO3HMKAIOMIMX B IEMNOYKE JIOTUCTUYECKUX IIOCTAaBOK, IIO3TOMY JlaBaiTe
pacCMOTPUM STambl CO37aHus WED-IPUIOKCHHUS B IEJIOM, W 4YTO HYKHO
YUUTBHIBATh MPHU pa3pabOTKE JOTUCTHIECKOTO PHIIOKECHHUS.

Web-pa3paboTka — 3TO KOMIUIEKC Mep U ACHCTBHIA IO IUTAHUPOBAHHUIO U
CO3JaHMIO CalTa B 3aBUCHUMOCTH OT IIOCTaBJIICHHBIX Liened W 3amad. llepen
HAYaJOM CO3JaHus WeD-mpuimokeHuss MPOBOAMTCS KOMIUICKCHBIA aHaJH3,
OIIPEICTISIONTNI KPUTEPHH, KOTOPBIM JTOJDKCH COOTBETCTBOBATH Web-TipoexkT.

B o6mem, nporiecc co3nanus BKIIOYAET CIEAYIOMINUE ITATbI:

e COop 1 aHanmu3 TpeOOBAaHMM 1O MPEIMETHOM 00IaCTH;

e Pazpaborka Texanueckoro 3ananus (T3);

e [IpoexTupoBanue unTepderica;

e Co3aHME MAKETOB CTpaHUll (BEPCTKA);

e [IporpammupoBanue (pa3paboTka (HyHKIIMOHATBHBIX UHCTPYMEHTOB) H
KOHTPOJIb KaYeCTBA;

e [loarotroBka u pa3MenieHuE MaTepUaoB;

e TecTupoBaHKE U BHECEHUE KOPPEKTUPOBOK;

¢ PasmerneHne mpoekTa Ha MyOIUYHOM TJIOIAIKE;

e OOcnyKMBaHUE U JTaJIbHEIIIEe COMPOBOKICHUE MPOEKTA.
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3Tankl cosgaHUA

web-npunoxeHuN

Puc. 1 Dramnsl co3ganust Web-npuiokeHus

OcHoBo#t 111 pa3paboTku Web-pecypca siBiisercss aHaiu3 MpeaIMeTHOH
o0jacTh,  BKJIIOYas  MPOBEJCHHE  HEOOXOAUMBIX  HWCCJICAOBAHHMHA IO
(hOPMHPOBAHUIO CTPYKTYPHI M TOJYYEHUH HEOOXOAMMOW MHPOPMAIIUU B CBS3U
OCOOEHHOCTSIMU TIPEIMETHON oOsacTu. BpIIBUTH TpeOoBaHUS MOXKHO TIpHU
UCCJIEIOBAaHUM KOMIIAHWH, BBISBICHUU TMOXKEJNAHWW 3aKa3yuka W TPOBEIECHUU
UHTEPBBIO ¢ OyAyIIMMH TOJB30BaTENsIMU. Tak, Hampumep, A ONTHUMHU3ALUN
JIOTUCTUYECKUX MPOIIECCOB TPEOYeTCsS Y3HATh KOMITAHHIO, BBISBUTH BCE HIOAHCHI,
coOpaTh MaTepHalibl, KOTOPbIE MOMOTYT YIYYIIUTh AESITEIIbHOCTh KOMITAHUHU U
BBICTPOUTH AJITOPUTM, KOTOPBIA YCKOPUT cOOp TOBAapOB CO CKJaja, BHICTPOUT
MapuipyT Tak, 4TOObI MPUBE3THU OOJBIIEE KOJIMYECTBO TOBApa B HaJIEKAIEM
BUJIC, MUHUMHU3HUPYS 3aTpaThl W TMOTpaueHHOe Bpems. s Toro, 4ToOBI €ro
peann3oBaTh HEOOXOAMMO MPABWIBHO MOCTABUTH 3a7a4y. K OCHOBHBIM 3a7adam
CleyeT OTHECTU: IUIAHMPOBAHUE TMEPEBO30K, IUIAHMUPOBAHUE MapIIpyTa,
KOHTPOJIb BBITIOJIHEHUS 3aKa3a, IMOJYyYeHUE TOYHBIX M HAAEKHBIX CBEICHHIA,
s dexTuBHOE BBHITIOTHEHUE Tpy3orepeBo3ok. Kak u mobas nHopmanmoHHas
cucremMa Web-pecypc Ha ocHOBe BXOIHOW MH(pOpPMAIUK — JIEHUCTBUS, KOTOPHIC
COBEPINAIOTCSA TOJB30BaTENsIMU, (POPMUPYET BBIXOJHBIC JaHHBIC, TAKHE Kak:
chopmupoBaHHas 3asBKa, UH(POpMAIUS U APYTHUE MOJIE3HbIE CBEACHUS.

B nporecce ananmza HeoOX0MUMO OyIE€T BBIICITUTH KIIFOUEBBIC CYITHOCTH
M HAa WX OCHOBE TOCTPOUTH Mojnenb 0a3bl manHbix (BJ]), cmpoekTupoBath
CTPYKTYpYy, pa3paborarh mHTepdelc u au3aiiH. Mojenb JOKHA ONMHCHIBATH
OCHOBHBIE CYIIHOCTH, UX aTPUOYTHI, CBS3HM, & TAKXKE OTPAHUYCHUS, KOTOPHIC
JOJKHBI OyIyT TPUMEHSThCS Tociie cOopa wmHpopmaruu. Tak OCHOBHBIMU
CYITHOCTSIMU OYIyT: 3asiBKH, CHOPMHUPOBAHHBIC MOIH30BATEIISIMH, TUCIIETYEPHI,
KOTOPHBIC TOJKHBI OYIyT, CIEANTH 32 COCTOSTHUSIMHU 3a5BOK 1 UX BBIITOJITHCHUEM H
T.11. Ha ocHOBe pa3zpaboTaHHO# Moienu 1 0a3bl TaHHBIX POPMUPYETCS CTPYKTYpa
WeDb-TprtoKeHuUs, OTIpeIeISIeTCS KOJIMYECTBO CTpAaHHII, KOHTEHT
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(uapopManoHHOE HanoyiHeHKe). Ha ocHOBe mosy4eHHONM HH(POPMALIMK KaXK bl
caM BBICTPauBAET CTPYKTYPY, KOTOpasi BIIUCHIBAETCS B 3a1aHHBIE PAMKHU.

Ha cnenyromem srtane pa3paOOTUYMKU  JTOJDKHBI  CIIPOEKTHUPOBATH
M0JIb30BaTENIbCKUN HUHTEpENC, KOTOPBIM TpeOyeT CIOXKHOIr0 CHUCTEMHOIO
noaxona. BaxHolt menbio sBiseTca cosnanue dhPekTuBHOro uHTEpdeiica,
KOTOpBIHN OyneT y1o0€eH A BOCIPUATHS 0JIb30BaTeld. BaxHo, 4TOOBI IpH 3TOM
OblIa mMpeaycMOTpeHa TOMOUIIb MpU JKCIUTyaTalluM pecypca, Hampumep,
KOHTEKCTHAsl CIpaBKa WJIM BCIUIBIBAIOIINE MOACKA3KHU.

[locne Ttoro, kak Oyaer ompeAeleHa CTPYKTypa CTpPaHUL, MOXKHO
OpuUCTynaTh K pa3paboTke au3aiiHa. BaxkHO rpamMOTHO pa3meliaTh 3JIEMEHTHI:
TEKCTOBBIE MMOJISI, KHOMIKHU, CIUCKU; @ KpOME TOr0, IOMOraTh MOJIb30BATENIO MPU
BBIMOJTHEHUU 3a/1a4H, KOTOpasi IOMOXKET He paccerMBaTh BHUMAHKE, 3 KOPPEKTHO
BBIMOJHUTBH BCE, UTO TpeOyeTcs, B 3aBUCMMOCTH OT €ro pojiu. BaxHo, 4TOOBI
CTPaHHUIIBI KOPPEKTHO OTOOpa)kaluch, HACTPOUTH AJAaNTHUBHOCTH AW3alHA U
HACTPOUTh OJIMHAKOBOE OTOOpPaKEHMsI CTPAHUIl, €CJIH F03EPbl MOTYT
UCIIOJIb30BaTh pasHble Opayszepbl. Tak, nucnerdepy npu (OpMUPOBAHUU WIIU
00paboTKe 3asBKM Ba)KHO 3allOJHUTh WM TMPHUHATH BaXXHYIO HH(OpMaIuio,
KOTOpasi OyJeT oTpa)xxaTh BCE HEOOXOAMMbBIE COCTABJISIOIHE.

[locne peanuzanuu MakKeTOB CTPAaHMI], MPHUCTYMAIOT K pa3paboTke C
UCITIOJIb30BAHUEM SI3BIKOB ITpOrpaMMupoBaHusd. [IporpaMmupoBaHue onpeaensier
HACKOJIBKO 3alIMIIEHHBIM U CTAOWIBbHBIM OyzaeT ¢pyHKuuoHupoBaHue. Cremayer
IPEAYCMOTPETh CTPAHUILY JJISI COCTABJIEHHS 3asBOK Ha IMEPEBO3KY, YUUTHIBAs
KOJIMYECTBO TOBapa Ha CKJaJe, CTPaHUIy Ha KOTOpOMl OyJeT paccuuTaH
ONTUMAJbHBI MapuIpyT IEPEBO3KH, BO3MOKHOCTb OTCIEKUBATh COCTOSIHUE
nporecca TPAHCIOPTUPOBKM W OTOOpakeHHMsI  cTaryca: Cc(HOpPMHUpPOBaH,
obOpabatbeiBaeTcs, B paboTe, TOCTABICHO, BHIMOIHEHO. JIJIsI COTPYTHUKOB Ba)KHO
pa3paboTaTh JUYHBIA KaOWHET, U B 3aBUCUMOCTH OT JOJDKHOCTU MPEIOCTABUTD
MHCTPYMEHTHI Jisi pabotel. Ha crnenyromeM stame pa3paboTKu MEpexonsT K
MOJKIIOUEHHUIO 0a3bl JaHHBIX W UX (YHKIIMOHAIBHOW cocTaBisromield. Kak
npaBwio, mpumenstor CYBJ] kak MySQL wmm PostgreSQL, Ttak kak
o0ecreynBalOT  MPUEMJIEMBId  YpOBEHb  0O€30MACHOCTH,  HAaJIEKHOCTH,
MacIITabupyeMOCTH.

[Tocne BpllIEyKa3aHHBIX JAEHUCTBUM IPOBOJAST IPOBEPKY HA HAIUYHUE
OmMOOK W KOPPEKTHOCTh BBIMOJMHEHUA. llepen JKcIUTyatanuei Ba)KHO
OoOHapyXUTh Bce 0aru M UCIPaBUTh WX HA JTale TeCTUpOoBaHUsA. Ha BbIXoje Mbl
noinyyaeM paboyuil MPOAYKT, MPOIISANIMA UCHBITAHUA MW TOTOBBIM K
JKCILTyaTalMu. XOTeNoCh Obl €€ OTMETUTb, YTO HE CTOMT 3a0bIBaTh O
JOKYMEHTUPOBAHHH.

[Tociie HEOTHOKPATHOTO TECTUPOBAHUS M pPa3MENICHUs TOTOBOro Web-
MIPUJIOKEHHSI Ha CEpPBEp 3aKa3uMKa, Mepeaadyd MHCTPYKIHM 10 UCIOJIb30BAHUIO,
Py HEOOXOAMMOCTH, OOYYEHHIO MOJIb30BaTelied HEOOXOIMMO HPHUCTYINUTh K
HEMaJIOBA)XHOMY 3Taly — CONpPOBOXIeHUI0. [lonnep:xanne crabuinbHONU paboThI,
3amMTa  KOHQuAeHuuanbHOM  uHbopMauuu W 0a3pl  JAHHBIX  OT
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37I0YMBIIIJICHHUKOB SIBIISICTCS Ba)KHBIM U 00SI3aTEIBHBIM YCIOBUEM st Web-
pa3paboTKH.

B 3akmoueHum xotenock Obl emIé pa3 OTMETUTh, YTO TJIaBHBIM
JOCTOMHCTBOM WED-TIPUIIOKEHUI SBISETCSI TO, YTO HET HEOOXOIUMOCTH
YCTaHABJIMBATh HA KOMIbIOTEPHI. ECAM MpennonoxkuTe, 4TO OpraHu3aius UMeeT
(unmanbl, KOTOPBIX MOXKET ObITH JOCTATOYHO MHOTO, TO Y100CTBA, CBA3AHHBIE C
aAMUHUCTPUPOBAHUEM M pEIICHHEM Mpo0JeM, YMEHbBIIAIOT BpeMs Ha
BOCCTaHOBJICHHE CHCTEMbI B Cllydyae HEMpPEIyCMOTPEHHBIX cutyanui. Web-
MIPUIIOKEHUS HE TaK 3aBUCAT OT PECYPCOB M alIapaTHOM YacTu, BaXKEH JOCTYH K
CeTM M HCIOJIb30BaTh NOJJEPKUBacMbIil Opay3ep u Bepcuio. B ciyuae
OOHOBJIEHUS BCE U3MEHEHHMSI MIOCTYNAIOT BOBpeMs U 0€3 3a/IepiKeK.

Hcnoab30BaHHBIEC HCTOYHUKM
1. Pa3paboTtka BeO-pecypca: nmpaktukyMm / O.B. Kypunra, 1.A. Hanugaiiko, 51.B.
JIetnoB; BI'TY. — Boponex, 2018. — 101 c;
2. Kupruzosa E.B. Web-TexHomoruu: oT Teopuu K NnpakTtuke: yued. mocooue /
E.B. Kupruzora, A. B. PybmnoB. — Kpacnospck: Cubupckuii (emepanbHblii
yHuBepcurert, 2018. — 160 c;
3. Dranbl  BeO-pa3paboTku  [DnekTpoHHBIM pecypc] — Pexum goctyma:
https://msiter.ru/articles/etapy-veb-razrabotki
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DESIGN OF 5G COMMUNICATION NETWORKS ON THE EXAMPLE
OF THE KOSTANAY CITY DISTRICT

Abstract. The article describes the development of a plan for the
introduction of a fifth-generation network in a new neighborhood. The plan is
executed using the latest network architecture.

Keywords: 5G, Kostanay, low latency, high speed.

5G — 3TO TeXHOIOTHSI MOOMIBLHOM CBSI3H MOCIEAHETO TTOKOJICHHUS, KOTOPasI
o0emaeT M3MEHUTh T€ YCTOSBINIUECS TOHSATHSA, O TOM, KaK MBI HCIOJIB3YEM
Wutepner. OHa siBnsieTcs mpeeMHuKoM ceteit 4G, 3G u 2G u pa3paboTaHa TakuM
o0pa3zom, 4ToObI 0OecreunBaTh 00Jie€ BHICOKYIO CKOPOCTh, MEHBIIYIO 33JIEPKKY
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1 0OJIBLIYIO IPOITYCKHYIO CIIOCOOHOCTD, YEM €r0 MpeauiecTBeHHUKU. biiaronaps
5G nosb30BaTeNy MOTYT PacCUYUTHIBaTh Ha 00Jiee BBICOKYIO CKOPOCTh 3arpy3KH,
MIOYTH MTHOBEHHOE MOAKIIOYEHHE MU Oo0Jee IJIaBHYI0 IMOTOKOBYIO IMepenavy
KOHTEHTa BBICOKOH YETKOCTH. DTO CTajJo BO3MOXXHBIM Ojarogaps COYETaHHUIO
HOBBIX pPagl04YacTOT, YCOBEPIICHCTBOBAHHBIX AHTEHH U YJYYIICHHON CETEBOM
ApPXUTEKTYPHI.

Buenpenne cetu 5G sBaseTCs aKTyaJdbHBIM BOIMPOCOM, MOTOMY YTO
SBJISIETCS. OTPOMHOM HE0OXOAMMOCTHIO Ha cMeHy craHjaapta 4G B cBs3u C
HauboJee BICOKOW MPOMYCKHON CIOCOOHOCTBIO CETEBOT0 TpaduKa, UCXOs U3
TOT0, YTO €ro Pa3MEPHOCTh M O0BEM TMOCTOSHHO pAacTeT, KaKk U PacTyT €ro
notpebienue B Kazaxcrane.

VYcnemHoe BHeapenue S5G TpeOyeT TECHOIO COTPYJHUYECTBA MEXKIY
YYaCTHUKAMHU 3KOCUCTEMBI 5G — CETEeBBIMH OIEpaTOpaMH, MPOU3BOJIUTEIISIMU
YCTPOMCTB M pa3paboTyukaMH MporpaMMHoro obecnedenus. [Ipennpunumas
aJIcKBaTHbIC U JEWCTBUTEIHHO BCECOOBEMIIONIME IIIark, MBI MOXKEM TIOMOYb
o0ecreyuTh yCIeHOe BHEAPEHUE TEXHOIOTUU SG 1 3aJ105KUTh MPOYHYIO OCHOBY
it OyAyIero, OCHOBaHHOTO Ha JJAHHBIX.

Paiion roposa, KOTOPBIi SABISETCS MEPCIICKTUBHBIM ISl pa3BUTHUSA ceTH SG,
MOKET BapbUpPOBATHCS B 3aBUCHUMOCTH OT HECKOJBKUX (DaKTOPOB. DTHUMU
(dakTOpaMu MOTYT SBJIATHCS HAJMYUE BBICOTHBIX 3aCTPOEK, TOPTOBBIX IIEHTPOB,
KyJIbTYPHBIX OOBEKTOB, MPOMBINIJIEHHBIX M 00pa30BaTENbHBIX KOMILUIEKCOB,
KUIBIX MaccuBOB. O0001at0TCst 3TH (AaKTOPBI BEICOKOM MIOTHOCTHIO HACENIEHUS
U COOTBETCTBEHHO BBICOKMM CIIPOCOM Ha BBICOKOCKOPOCTHYIO CBS3b 0€3
MaJeHIux 3aiepxKeK. ITH 00JaCTH MOTYT U3BJI€Ub BBITOAY U3 pa3BUTHS ceTu SG,
MIOCKOJIBKY UM TpeOyeTcsi ObIcTpas W HaACKHAs CeTh IS MOJJISPKKA OM3HEC-
omnepaluii, nepeaaya JaHHbIX, BKJIIOYasi MOTOKOBOE BHUJIEO, COLUATIBHBIE CETU U
onnaH-urpel. B ropoge KocrtaHail Takux paliOHOB HECKOJIbKO. MMmerorcs u
palloHbl C OJHO3TAXHOW 3aCTPOMKOM B KOTOPBIX MPEUMYIIECTBEHHO
ucronb3yercs npoBoaHoi natepHet (ADSL, gPON), 1 pailoHBl ¢ MHOTOATaKHOM
3acTpoiikoil. Haumbonee mnoaxonsimuMu paiioHaMH [Jis Pa3BEPTHIBAHUS CETU
MATOrO TOKOJICHUS! SIBJISIIOTCS. COOTBETCTBEHHO pAaMOHBI C MHOTO3TaXXHOU
3aCTPOMKOM, & UMEHHO MHMKpPOpPanoOHBbI, OTHOcsmuecs K koHrinomepary KOKbU,
KCK, LlentpanbHble pailoHBl M TakKKe€ HOBbIE MHUKpopailonsl — Haypsis,
Anponopt, Kana Kana, bepeke, KOOuneiinsiii 1 Antein Apman. Hamu Obiia
MpoBezieHa paboTa Mo UCCIIEeI0OBaHNI0 HanboJiee MOIXOANNX PAiOHOB TOPO/Ia.
B xone uccnenoBannii HaM yAanoch NPOKOHCYJIBTHUPOBATHCS CO CIEMATNCTaMU
TeXHHYECKoro otnena (ummana mo ropoxy Kocramait AO «Kazaxtemekomy»
KOTOpbIE HaM Jalii HEoOXOIWMbIE PEKOMEHAAIMN KacaeMo BBIOOpa Hamboiee
MEPCIEKTUBHOTO paiioHa Topojia W OyAyImUX TUTAHOB MO Pa3BEPTHIBAHUIO CETU
MATOTO  TOKoJieHWs. Mcxons W3 BBIMICTIEPEYHUCICHHOW — HH(pOpMaIUH
MaKCHUMAaJIbHO MEPCIIEKTHBHBIM PAOHOM JIJ1s1 pa3BUTH ceTH SG sBiseTCs ANTHIH
ApMaH, KOTOpBIN yKa3aH Ha pUCYHKE 1.
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Pucynok 1 - CnyTHUKOBBINI CHUMOK MUKPOpaiioHa ANTbIH ApMaH

L = 1 -

b

Hnst ocHoBanusi 5G ceTM HEOOXOAMMO MHOTOBEKTOPHOE, a TaKkKe
pE3yNbTATUBHOE MOJEIMPOBAaHUE CETU. 3ajaya KOHCTPYMPOBAHUS CETH
paccMaTpHUBaeT MOCTAHOBJICHHE PA3IMYHBIX BAXKHBIX MPOOJIEM, TaKUX KaK LEIH
PErMOHAJIBHOTO MOJECIUPOBAHUS, JIJISi TAPAHTHUPOBAHUS MU3EPHBIX CKOIUJICHMM
BHYTPUCHUCTEMHBIX HEIOJIAJIOK, MpPU ONTHUMAJIbHOM JIOKallMU oOecreyeHus,
rapantupys cBoiicTBa TpaHchep wuHbopmanmumu U OMC ¢ uUMEMUMHUCS
paanooOopyI0BaHUEM, CBEpKa OIEHKM HAJIMYECTBYIOIIEH CETH B pailoHe,
MOJICpHHU3AIMS TOKa3areleld NpucrnocoOiIeHul, (GyHKIUOHUPYIOIMIUX B JTOU
CETH.

[TocTpoenue maaHa MECTHOCTH pailoHa ANTHIH ApMaH C NMPUISKALITUMU K
HEMY o0BeKTaMu TOPrOBO-Pa3BIEKATEIBHOM U roCyJapCTBEHHOM
MHOPACTPYKTYPHI 51 OCYIIECCTBUII IIPU TIOMOITH HAJIOKEHHSI HEOOXOAMMBIX CIIOEB,
YKa3bIBAIOIINX HOMEpA IOMOB, JIOPOT M PA3IMYHBIX 00BEKTOB, COTJIACHO PUCYHKY
2. HoBwiil crangapT mNoKa3bIBaeT BCE HEOOXOIUMBIE PE3YNbTAThl BBICOKOU
CKOPOCTH M HHU3KOW 3aJ€p’KKU MPHU IUIOTHOM 3aCTPOMKE MHUKpOpailoHa AJITHIH
Apman u OonbliuM KonuuecTBe abOoHEHTOB. llepmanentHoe BHeapenue 5G
KaTacTpoOPUUYECKH BaXKHO JJISI PEIICHUsS TPOOJIeM CBSI3HM, KOTOPhIE HE PElIaloTCs
npu HeIHEenTHeM ctanaapte LTE 4G.
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PHcyﬂbK 2 — TpexmepHas MOJIEND MnKpopaﬁOHa AntbiH ApMaH

upoxoe BHenpenue 5G Bce elle HAXOAUTCS HA PAHHUX CTATUSAX, OHO
MPOJIEMOHCTPUPOBATIO  OTPOMHBIM  MOTEHUMANT IS PEBOJIOIMOHU3ALUU
TEXHOJIOTUW M OTpacied NpPOMBIIUICHHOCTH. Ycnex 5G BO MHOroM Oyner
3aBUCETh OT TOTO, HACKOJBbKO A(P(PEKTUBHO €ro MpeuMyIecTBa MOTYT OBIThH
MPEeNOCTaBICHbl M MHTETPUPOBAHBI B CYIIECTBYIOIIHE CHCTEMBL. YTOOBI
oOecrieunth ycrnex BHeApenus S5G B Oyaymiem, Mbl JOJKHBI  YAENSATH
MIPUOPUTETHOE BHUMAaHUE COTPYIAHUYECTBY MEXKAY CETEBBIMHU OIEPATOPAMH,
MPOU3BOIUTENSIMU YCTPOWCTB, MOJUTUKAMU U TOTPEOUTENSIMHU [JIsl PElICHUs
ATUX TMOTEHIMAJIBHBIX MPOOJEM, KOTOpPhIE MOTYT BO3HUKHYTH. D(PHEKTUBHO
perrasi 3TH MpoOJIeMbl, MBI MOXEM O0Ka3aTh MOIIHOE M IPE0Opa3yrollee BIUSHIE
Ha TO, KaK MbI JKUBEM, pab0TaeM M HACIAXKIAEMCsl )KU3HBIO.

Hcnosib30BaHHBbIE HCTOYHUKH
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MPOBJIEMBI B PET'YJIUPOBAHUE OIITOBOM KYIUIN-IIPOOAAKUAU

Aunomayus. B oamnoii cmamve 6ydem paccmomper 002080p ONMOBOU
KYIIU-NPOOAdicu, a UMEHHO pPACCMAMPUBAEmMcs UCMOPUS  PAa3eumus U
CMAaHOBIeHUS 002080PHOU KOHCmpyKkyuu. Hccredosanue 002060pa nocmasku
OCYWecmennemcs Ha 0CHoGe OelCmBYywe20 3aKOH00amenbcmed. Boisgnenvi
npagosvie npodenvl U3yYaemMo20 002080pd, A Makice NPeodlodNCeHus no e2o
COBEPULEHCTNBOBAHUIO.
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pe2yauposanue noCmasKku, cyoeOHas npakmuxd.
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PROBLEMS IN THE REGULATION OF WHOLESALE SALE

Annotation. This article will consider the wholesale purchase and sale
agreement, namely, the history of the development and formation of the
contractual structure is considered. The study of the supply agreement is carried
out on the basis of current legislation. The legal gaps of the treaty under study,
as well as proposals for its improvement, are revealed.

Key words: supply agreement, sale and purchase agreement, legal
regulation of supply, judicial practice.

W3BecTHBIN U IUPOKO IPUMEHSIEMbIN Ha CETOHSIIHUN JE€Hb IPaKIaHCKO-
IIPaBOBOM JIOIOBOP, ITOCBSIICHHBIM PErYJIMPOBAHUID OTHOLICHUM MO IOCTaBKE
TOBAapOB, B COOTBETCTBHM C 3aKOHOJATENIbHBIMU akTamu Poccuiickonn Mmnepun
Haxoawin npuMmeHeHne ¢ Hadama XVIII Beka u sABiseTCs TpaaulIMOHHBIM
OT€YECTBEHHBIM JOTOBOpOM. lMccnenoBaHMe HOPMATUBHO-IIPABOBBIX AaKTOB
JIPYTHX CTPAaH IEMOHCTPUPYET OTCYTCTBUE MOAOOHOM MPABOBON MOJIEIH.

HeobxomumocTh co3manusi JOTOBOPHOM KOHCTPYKIIMM TI0 TTOCTaBKE
TOBapoOB ObUTa OOYCIOBJICHA 3HAYUTEIBHBIM OOBEMOM TOCYJAPCTBEHHBIX
pedopM, MpoBOAMMBIX BO BpeMeHa mparieHus lletpa Bemukoro Pa3zsutme
SKOHOMUKH, YCHUJIUIIO HEOOXOJAMMOCThH YJOBIETBOPEHHUS MOTPEOHOCTEH TaKuUX
WHCTUTYTOB HCHIOJIHUTEIBbHOW BJIACTH, KaK BOCHHBIC, MOJIMIEHCKHE, A TaKKe
MIPOTUBOIOXKAPHBIE TOAPA3ICIICHUS.
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MBI MOXKEM OTCIEAUTH HECKOIBKO ITAIOB Pa3BUTHUS JAHHOW JTOTOBOPHOU
koHCcTpykumu. [lepsorii nepuon - Havano XVIII - no konua XIX BB.

3akoHonaTenbHass 0aza PO Bo MHOroMm omnepexaer mpolecc pa3BUTHS
PBIHOYHOM 3KOHOMHUKHU. ONTOBask KYIIIA-NPOAAKa SIBISETCS OAHUM U3 CIIOCOOOB
BBIPAKEHHUS 00J1aCT TOProBoit nedarenbHocTH [1,2].

[Iponiecc yperynupoBaHus KyIUIM-IIPOJAKH HE SIBIISIETCS BO3MOXKHBIM B
IIOJIHOM Mepe, TaK KaK AaHaJOTMYHO D3TOMY HEBO3MOXHO BBIIEINUTH JUIS
YPETYJIMPOBAHUS TPEANPUHUMATENBCKYIO0 YacTh KYIUIM-IpoAaxu. JIpyrumu
CJIOBaMH, OTHOLIEHHE K ONTOBOW KYIUIE-TIPOJAXKE SBIAETCS TaKOBBIM H3-32
pEerIaMeEHTAllMU B IOTOBOPE HOPMBI O MOCTaBKe [3].

JlanHblii TOAXOJ, YBBI, HE COIJAcCyeTcsi C 3apyOeKHOW MPaKTHKOM.
Bonpochl 0 perynupoBaHud ONTOBOM KYIUIM-MPOAAKH MOTYT OBITh OCTaBJIEHBI
TOJILKO Ha YCMOTpEHHEe 00€UX CTOPOH, TaK KaK UMEHHO OT UX COIVIACOBAHHOIO
pemieHust Oyner 3aBUCETh (PAKTOp «OKYMAeMOCTH», TO €CTb, (hakTop
00CIy>KMBaHMSI TOTPEOUTENBCKOTO HHTEpECa.

Lenu Bcerna TpeOYyOT CpeACTB, KOTOPBIE UX OIMpPaBIAIOT, TIOITOMY YKe
NaBHO B P® nogHumancs BOIpoc O CIEUaIbHOM J0r0BOpE, KOTOPBIA JTOJKEH
Oynmer BBeAEH B pocCHMCKMM 000poT. JlaHHBIH JOKYMEHT Mpearnojaraet
COOJII0/IEHUE TOJHOTO YJOBJIETBOPEHUSI MOTPEOUTETHCKUX 3alpOCOB, a TAKKe
3aKOHHYIO 3alUTY 3TUX CaMbIX 3aIIPOCOB.

TeM He MeHee, HbIHEILIHsS CUTyallls B IUIaHE ONTOBOW KYIUIM-IIPOIAXKU

OyKBaJIbHO clenyromas — TMOJ00HBIA JOroBOp B 3akoHOAaTenbcTBe PO
HOMPOCTY OTCYTCTBYeT. Ilo 3TOM e HeyTeMMTENIbHONW MPUYMHE MPOUCXOIUT
«IpeANPUHUMATENBCKOE 3aKITIOYEHUE TPaIUIIMOHHBIX OTHOIICHU I,

Oazupyrolieecs: Ha 3aKII0YEHHE JOTOBOPOB MOCTAaBOK B YCIOBHUSX, KOT/IA JaKe
OCHOBAHUS HA TAHHBIA MPOLECC OTCYTCTBYIOT.

Taxum oGpa3zoM, peraronuii HeraTUBHBIN (aKTOp Ha MPOIIECC OKA3hIBAIOT
CJEAYIOIIHNE COCTABISIOIINE:

- HOBHM3HAa TMOCTABJIEHHBIX 3a7a4, C KOTOPbIMM HET IOHATHS, Kak
oOparmiarbcsi Ha 3aKOHOIATETLHOM YPOBHE;

- HeoOXoaumasi Ha TO MpaBoBas 0a3a TOMPOCTY OTCYTCTBYET BBHIY
HEKOMIIETEHTHOCTH;

- FOPUCTHI 1 KOMMEPCAHTHI B OOJIBIIMHCTBE CIIy9aeB UMEIOT HEAOCTATOYHO
BBICOKYIO KBaJU(UKAIMIO MJIs TOro, 4TOOBI pa3doMpaThcs B HEOOXOIUMBIX
BOIIPOCAX, KACAIOUIMXCA YPETYIUPOBAHUS B JOTOBOPE MOCTABOK.

Jlns mpaBOBOM OIICHKHM JAHHOW CHUTYyaIlUH IIEJIECOO0pa3HBIM pPEIICHUEM
OyZeT pacCMOTPETh JIBE Pa3INYHbIE TOUKU 3PCHHsI, OTBEUAIOIINE HA OJUH U TOT
xe Bonpoc «HyXHO nu B 1emoM mpaBOBOM PEryJMpOBaHHUE ONTOBOW KYILIH-
MPOJAXKHW», KaKhe BO3MOXHbBIE TMOCIEACTBUS JI000€ U3 MPEICTaBICHHBIX
peuieHuid OyIeT UMETb.

ABtop ctatbu «IIpobsieMbl TPaBOBOrO PEryJUpPOBAHMS ONTOBOW KYILIN-
nponaxu B Poccun», {oopenpkoBa K.C. BbICKa3bIBAE€T CBOIO TOUKY 3PEHUS «3a»
BBEJICHHE TPABOBOT0O PETYINPOBAHUS:
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«OTCcyTCcTBME HE TO, 4TO MH(pOpPMALUM, a B LEJIOM IPaBOBOM 0asbl,
KacaroIIencsl ONTOBOM KYIUIU-TIPOJAXKU, TPUBOJUT €1IE U K TOMY, YTO UHTEPECHI
MoTpeOuTeNsI, a TAaKXKe €ro IMpaBa yKe HE SBISIIOTCS OCHOBOIOJIATAIOIIUMU
KpUTEPHUSIMH, OPUECHTUPOBAHHBIMU Ha KauecTBO. KoHiienius pa3paboTku 3aKoHa,
pPEryJIUPYIONIEr0  ONTOBBIE  KYIUIM-TIPOJAXKH,  HE0O0XoauMa B IEJX
pEryJIMPOBaHMSl TOBAPOB, MOABISIONIMXCS HA MOJIKAX HAIIUX Mara3uHoB —
TOJIbKO TAaKUM 00pPa30M aCCOPTUMEHT TOBAPOB OYJET SIBIATHCS MOJTHBIM.

OJHaKO COBEPIIECHHO MHYIO, @ UMEHHO, TPOTUBOIOJIOKHYIO TOUKY 3pEHUS
B OTHOUICHHWM TIOJIb3bl 3aKOHA, PETYJUPYIOUIErO0 ONTOBYIO KYIUIIO-TIPOAAKY,
BBICKA3bIBAE€T aBTOP HAYyYHOU cTarthu Mo creuuaibHoctu «lIpaBo», llITtomMnens
10.10.:

«OmnpeaeseHre ONTOBON KYIUTU-TIPOJIaXKU YK€ MOXKET OBITh OCYIIIECTBICHO
B CHJTY YK€ CYIIECTBYIOIIMX KOHIIETIIINHI, CBS3aHHBIX C TEOPUEH U BIpaOOTaHHON
npakTukoil. Het cMmpicia m3o0peTaTh OJTHO M TO K€ JBAXKIBI B TO BpeMsl, Kak
ONTOBAsl KYIUIS-MIPOJA)Xa CYIIECTBYET YK€ HECKOJbKO JECSITUICTUU U
peryaupyeTcst y)Ke IpONUCAaHHBIMU MTPaBUJIaMH, HE TAKUMU YK M 00JJaYHBIMHU Ha
NEPBbINA B3TIAL [ ]

Taxum oOpazom, CyIIeCTBYET CTOITKHOBEHHUE JIBYX TOUCK 3PEHUS:

C oJ1HO¥ CTOPOHBI, PETYJIMPOBKA ONTOBOM KYTUIH-TIPOIaXK HEOOX01MMa Ha
CTPOrOM 3aKOHOJIaTE€JILHOM YpOBHE, TaK KakK 3TO MOMOXET H30exaTh yTepu
TOBAapOB, PAaBHO KaK U JIOBEPHs KIMEHTCKOM Oa3bl.

Ho ¢ npyro#i cTopoHbl He peKOMEHIYeTCsl «M300peTaTh KOJIECO ABAXKIBIY,
TOrJa KaK YK€ CYIIECTBYIOIIHNE B3aMMOOTHOIIEHHUS HAa 0a3e ONTOBOW KYIUIU-
POJaXKH MPEKPACHO BBITIOJIHSIOT CBOIO padoTy.

Ecnu 0003HAaYNTh BO3ZHMKIIYIO CUTYallMI0 COBCEM BKpATIE, TO BHIBOJ
TAaKOB — MEPBOE MPEMJIOKEHUE MPHU3BIBAET K CTPOrOCTH HOBOBBEICHUS U
KOHKPETUKE PETYIHPOBKH, a BTOPOE MPEIOKEHUE CTPEMUTCS K TOMY, YTOOBI
OCTaBHUTh BCE, KaK €CTh.

Mosi mo3unus CKJIOHHA K MEPBOMY IPEMJIOKEHHUIO, & UMEHHO MPOLIECCY
HEMEJJICHHOW ¥ JOJHKHOU PEryJIUpOBKU ONTOBOM KyIUH-TIpoaaku. CBOM BEIOOD
s 000CHYIO CJIEIYIOIUMHU apTyMEHTAMH

- TIpOJIaBell JOJDKEH OBITh 00s3aH HE TOJBKO COXPAHUTH IEITOCTHOCTH
TOBAapa, HO M HMMETb OTBETCTBEHHOCTH JIOCTABUTH JaHHBIM TOBAp B CpOK,
perilaMeHTUPYEeMbIi HOBOW MPaBOBOM 0a30ii;

- JOTOBOP NOCTABOK JIOJDKEH LEJIMKOM M IMOJHOCTBIO OXBAThIBATH BECH
MOCTYHNAIOLIUA TOBAPOOOOPOT U PETYIUPOBATH MOJTHOCTHIO BCIO XO3SICTBEHHYIO
JNEATENBHOCTh KaXJOTO W3 NPEAIPUHUMATENCH, NMPUHUMAKOUIIMX Y4YacTHE B
ONTOBBIX ITpOLECCAX;

- JOJDKEH ObIThb C(OPMHUPOBAH €IHMHBIM JOTOBOP PETryIUMpoBaHUsA (Kak
W3BECTHO M3 MPAKTUKH, K HBIHEIIHEMY BPEMEHU OTHOIIEHUS ONTOBOM KYILUIH-
npoaaxku perynupyrTcs cratbéit 506 'K u BTOophIM maparpadoM TpuauaTon
rmaBel  ['K) wuckimounTenbHo s  ynoOCTBa OCYIIECTBIEHHUS  ONTOBOIO
B3aUMOJICHCTBHUS C TOBAPOOOOPOTOM.
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B cyneOHoOI npakThKe U3BECTHBI JIBa MPUMEPA, KOrjaa 0ojiee KOHKpeTHas
peryinupoBka ObUla HEOOXOAMMa W He3aMEeHHMMa [ OoJee CIaXEHHOTro
YpEeryJIupOBaHUsl BOZHUKIIIETO BOMPOCA:

IlepBeiil cilyyali OTHOCHUTCS K YPEryJIMPOBAaHUIO DPa3HOINIACUN IIPU
3aKJIFOYEHHUH JI0r0BOpa MOCTABKHU.

Janubii cnydann onmceiBaeT IloctanoBienue IIoBOJKCKOro oxkpyra oOT
01.08.2022 rona, Korga aneusIMUOHHBIN CyJl HE IPUHSJ BO BHUMaHUE JOBOJIBI
OJIHOM CTOpPOHBI Il BO3MEILEHHUS YOBITKOB 1O YaCTU HENPaBUIBLHOIO
3aKJIFOYEHUS JOTOBOPA MOCTABKHU U3-3a HEJIOCTATOUYHON KOMIIETEHTHOCTH € 00enXx
cTtopoH. TakuMm o00pa3oM, J0BOABI O B3bICKAHMM HaHECEHHOTro yiepba Obuin
OTKJIOHEHBI.

Kakum o0Opa3oM MOXXHO ObUIO pa3pelIuTh KATETOPUYHYIO CHUTYAlLUIO B
nanHoMm mnpumepe? TpeTbUM apryMEeHTHUPOBAaHHBIM IYHKTOM, KOTOPBIA OBLI
NpUBEIEH 3HAUUTENIbHO PAHbIIIE:

«...JI0JDKEH OBbITh C(HOPMUPOBAH €IUHBIN JOTOBOP pEryiaupoBaHus (Kak
U3BECTHO U3 MPAKTUKH, K HBIHEIIHEMY BPEMEHHM OTHOIICHHUS ONTOBOW KYyIUIM-
npofaxu perynupytorcs ctathéit 506 'K u BropbiM maparpadom Tpuanatou
raBbl  ['K) wuckimrounTenbHO i ynoOCTBAa OCYIIECTBICHHUS —OMTOBOIO
B3aMMOJICHCTBUSI C TOBAPOOOOPOTOM. )

Bropoii ciayyail u3 cy1eOHON NpaKTUKK COCTABISET HApYILIEHHUE B MOPSIIKE
IIOCTaBKU TOBAPOB:

[ToctanoBnennem cyzaa 3amagHo-Cubupckoro okpyra ot 14.11.2022 rona
pEIIEHO, YTO  E€AMHCTBEHHBIM  OOCTOSTENBbCTBOM,  PErJIaMEHTHPYIOIIUM
BO3HUKIIIYIO CUTYal[MI0 B OTHOLLIEHUH OILIATHI TOBapa B IOJIb3Yy NOCTaBLIUKA, a
UMEHHO, (PaKTUYECKOW Meperayl ToBapa, SABISETCS JOKYMEHT, KOTOPbIM MMeeT
CBOE BIMSIHHUE (JIOKA3aTEJIBCTBO) HAa HAWMEHOBAaHMsS Kak IOKylaTens ¢
IIOCTaBIIHMKOM, TaK Y MPEJIOKEHHOTO TOBAPA.

N B aTOM Xe cirydae momouaéTr aHajoruyHas 4dérkas (OpMyITHpPOBKA,
KOTOpast, IpU COOJIIOIEHNN KOHKPETUKU IPAaBUJI, KaCAIOIIKUXCSl ONTOBOM KYIIIH-
npoaaku, ObuTa OBl MPUMEHEHA!

«...JI0TOBOP MOCTABOK JOJDKEH LEIMKOM M IOJHOCTBIO OXBaThIBAaTh BECH
MOCTYIAIOIIHANA TOBAPOOOOPOT U PETYIUPOBATH OJHOCTHIO BCKO XO3SIIICTBEHHYIO
NEATENBHOCTh Ka)XJO0ro W3 IpeANpUHUMATENE, MPUHUMAIOIUX Yy4YacTHE B
OITOBBIX IPOLIECCAX)»

Taxum oOpa3om, 00IIas KapTUHA CKJIAABIBAETCS U3 MOAOOHBIX MeENOueH,
KOTOpbIE HEMPUATHBI U CIOCOOHBI JOBECTH 0 Cy1€0HOTO0 JAea.

B 3aBepuienue ucciaenoBaHusi CUMTAIO 11€TE€COO0PA3HBIM CAENaTh OOIIUN
BBIBOJl, KacarolIuics  pa3pemieHuss  MpoOJIieMHOro  Bompoca  (JJaHHOE
OKOHYATENIbHOE pacCyXIeHHe OyAeT COCTOATh W3 HECKOJbKHUX YacTed JyIs
PacCMOTPEHHUsI BOSHUKIIETO BOIIPOCA BO BCEX €0 aCHEKTax):

Bo-niepBbIX, 1OCTATOYHO BECOMOE KOJIMYECTBO apryMEHTOB yKa3bIBAE€T Ha
TO, YTO KOHKPETU3UPYIOUIUI HOBBIN 3aKOH (@ TO M HECKOJIBKO HOBBIX 3aKOHOB),
HaIlpaBJICHHBINA HAa PETYJIMPOBKY ONTOBOW KYIUTU-IIPOIAXKHU, TOJPKEH ObITh IPUHST
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HE CTOJIbKO JUIsl KauecTBa CaMOI'o TOBapa, CKOJIBKO JJISl JIMYHOTO yA00CTBa Kak
MOCTABIIMKA, TAK U MOJTy4YaTelis ToBapa.

Bo-BTOpBIX, HU OJTHO U3 CYIIECTBYIOIIMUX HBIHE CBOJIOK U ITPABUJI B TIOJTHOM
Mepe, K COXaJEHUI0, HE PEeryJupyeT ompeaesitomue (pakTopsl MpaBOBOM
MIPUPOJIBI JOTOBOPA MOCTABKH.

B-tperbux, ToBap, npuodpeTaronuiics He B IUYHBIX LEJISIX, a, K TpUMeEpy,
B IIEJIAX OOIIIETO MPEeANPUHUMATEIbCTBA, JOKEH UMETh JIPYTHUE MPaBUiia CBOETO
BHYTPEHHETO ¥ BHEIITHETO MEPEeMEIICHUSI.

B-ueTBEpThIX, CHMIIKOM MHOTO (PaKTOPOB B HBIHEIIHEM 3aKOHE,
HAIOJIOBUHY PETYJUPYIONIEM OTHOIICHUS ONMTOBOM KYIUIA-TIPOJAXKH, JTOHKHBI
OBITH OOHOBJICHBI UJIM H3MCHEHBI:

- HE BCerjJa B JIOTOBOPE €CTh CHeIMaIbHOE YKa3aHHWE Ha OCOOCHHOCTh
CyOBEKTHOTO MpaBa;

- TIpoJaBell B JIOTOBOPE IIOCTAaBKH JOJDKEH OCYIIECTBIISITh HMEHHO
IpEeANPUHUMATEICKYIO JeATeIbHOCTb, UHOTO HE JOIYCKAEeTCs B COOTBETCTBUU
co cratbeit 506 ['paxnanckoro Koaekca;

- He ompenelieHa oOmas Ieidb 3aKIYEHUsS JOTOBOPOB, HET
KOHKPETU3UPYIOIIETO YCIOBUS, KOTOPOE ONpeesiiao Obl (pa3inyano) 3HaUCHUE
JIOKYMEHTOB OINTOBOM KYIUTU-TIPOAAXH U TTOCTAaBKU TOBapa.

Taxkum oOpa3om, MBI BUIUM UYTO CHUCTEMa, PETYJIHUPYIOIIAs JOTOBOPHBIC
OTHOIIIEHHUSI B ONTOBOM IUIaHE, HYXKJTAeTCsl B KOppeKkThupoBKax. K BHUMaHHIO
JOJDKHO OBITh NPHUHSATO OTHOIICHHE K OMNpEeIeNIeHUI0 Iiejlell — ecTh Iellb
npeAnpUHUMATEIbCKas, a €CTh I1eJb, COOTBETCTBYIOIIAs JTUYHON peaau3aiuu
ToBapoB. U 111 TOoro, 4TOOBI HE CYIIECTBOBAJIO Ty TAHUIIBI, TPUBOIAIICH K Cy1aM,
HE0OXoaMMa PEeryaupoBKa.
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COBYII ’KAPAEHVUHU BOIIKAPUII NYJIM BUJIAH KYUMAHWHIT
KOTHIIN BA O3UKJAHUII METOJJUKACHUHHU TAXJINJIN

Annomayus. Ilynam xyumanapuu uwiiab yuxapysyu 3a6001apoa Kyuuod
YyuKapunaémean KyumMaiapHu cugamiu 6a HYKCOHCU3 UWLIAO HUKapuuioa
KVUMAHUHE KPUCMAJIAHUWL JHCAPAéHu Kamma YpuHHu 32annatou. Maxonaoa
UYHAIMUPUI2AH KPUCMAIAHUWL 64 MY31amM2eud XaKkuoa emapiuia MaviyMomiap
bepunean 6a maxaui KUIUHSAH.
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ANALYSIS OF THE SOLIDIFICATION AND FEEDING
METHODOLOGY OF THE CASTING BY CONTROLLING THE
COOLING PROCESS

Annotation. The crystallization process of the cast occupies a large place
in the high-quality and flawless production of castings being cast in steel burn
factories. The article provides and analyzes enough information about oriented
crystallization and refrigeration.

Key words: cooling process, refrigerator, hot node, periphery, directed
crystallization.
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Kpucramnmannm xapaéHuaa KaTra XaXxmaa KACKapyBUYM KOTHIIMAJIAPJIAH
314 KyHMaJIApHH OJIMII Y9yH KPUCTAJIAHUII HYHAIUIIMHY TABMUHJIATUY ycTaMa
KOWIAITaH HyKTara WYyHaNTUPUII Kepak. Arap KpUCTAJUIAHUII >Kapa&éHU
KyWMaHUHI MHIMYKa KUCMJIApUIaH KAIMH KUCMIIapra €K KyUMaHUHT 9HI YEKKa
xonnapunan (Ilepudepus) TapmuHIaruy ycramara Kapad WYHaJITHPWITaH
Oynca, KpUCTAJUIAHUIL HyHanTUpwiran oynaau. bynaan kypunHu® TypuOAuKw,
KyliMa JeTaJlJIapHu OJIMIIJA TabMUHIArud ycramaaaH (onaanaHaauran oyncax
KpUCTAJUVIAHUII >Kapa€HUJa TabMHUHJIArMY YyCTAMaHUHI OXUPru HaBOatna
COBYIIMHHM HAa30paT KWIraH XoJJa JOWXAJAIUTUPUIIMMUA3 KEpPaK DKaH.
yHanTupuiIras KpUCTAUIAHAII KyHMAdMIMKIAaTH Oup yciny6 6ynmb, Kaius
JIEBOpJIaH IOMKa JeBopra €KW IOMKa JEBOpJlaH KaluH JeBopiapra Kymiab
YTUIIJIADHUHT MaBXyMJIUrd  cababimum Mypakkad KoHUrypauusiam Kyhma
JeTesuiap O UIUIATHIIA N,

Kpucrannanum HyHamuimm KynuIl TU3UMITAPUHN KEPAKIIH JKOM1a KEPaKIn
Bazudanapuu Oaxxapuiiura Kapad HYHANITUPWIMIIA MYMKHH. ByHMHT ydyH
KylMa JETATHUHT JIOWXACH SXIINWIa0 YpraHuwiaay, IyHaal KUCMU TaHJIaHAIUKA
yi1a KucMra ypHaTuiIral O3UKJIaHTUPTUY KePaKJIM MUKIOP/IA CYIOK MeTaJl OuiaH
KOJIMITHU TYJIAMPA OJIMIIY KPUCTAIUIAHUITHY HYHAITUPUILTAa UMKOH Oepaiu.

Kylimanun KOTMII WYHAIMIIMHYA, KYWMII THU3MMM Ba TabMUHJAru4
ycTaMajJiaH Tallkapy, TalllK¥ Ba MYKU My3jaTruwiap €praMuia xam OOIKapuIl
MYMKHH. 4Ky My3naTruuiap cuMm, cupai, Mux Oyiaaau Ba KyHMaHUHT UCCUK
TyryHJIapura Kojaunra ypHatunaau. VIcCMK Meran Koiumnra KyHWiIraH BakTIa
My3JaTruaiap KyiMaHu KOTUII WYHATUIIN OYiiiad KpUcTaTIaHTHPAIH.

Kyn xomnmapma 1-pacmpa KypcaTWiarasaek KpHUCTAJUIAHMIN >KapaéHu
KyHAMaHHHT TaCTKU KHCMUIaH IOKOpHUra Kapab iyHanrad 0ymaau[2-3].

Temperature [C] Zav var Step No / Time Step  : 1230 / 4.121e.002

Percent Filled : 98.0
1600.0 Fraction Solid : 158

I 1580.0
15600
15400
16200,

Thq 15083
15000

1480.0

1-pacm. Kpucrannanuin xapaéHu KyWMaHUHT TACTKU KUCMUJIaH IOKOpUra Kapad
WyHanraH xonatu [6].
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Mysnatruunap ne6 KyliMa MacCHB KHCMJIADUHHU TE3POK COBYTHII YUYYH
KyliMa  KoJMOra ypHaTUJIaJWraH  MeTajl  Kylumyanapra  aWTHIIAJIHu.
Mysnatruwiap, KyM KOJMIUIapd Ba Yy3aK JEBOpPJIAPUHHUHI MaTepuaaura
Kaparasjia KyIpoK UCCUKJIUK YTKa3yBYaHJIUTH Ba UCCUKINK CUFUMUTa dra 0Yiuo,
KyMMaHMHI MHIAYKAa Ba KAJIMH  KUCMIIApUAA  COBYTHUIN  TE3JIUIMHHU
TEHIJIAIUTUPAIN, IIYHUHTJEK KyWMaHUHT OyTyH XaXMH Oyiuya HyHamuuuiu
KOTHUIITa UMKOH sIpaTajy Ba KUCKApHILI OYIUIMKIApU XOCHI OYJIUIINHU OJNJIUHU
oslaay. My3arrud KOJUIra WIYHAAW >KOMJIAIUTUPWIMINM KEPAKKH, KOTHUIL
HyHanmumm MysnaTrud Tydalau TabMUHJIArd4Y ycTama >KOWJallraH »xoira

(Mynamui OVitnua) xapakaT KAJICHH.

Fraction Solid

2 - pacM. EH pamanaru uccuk y3enra YpHaTHUITaH MYy3JIaTTHYHUHT TAbCUP ITHUII
Maionu [1].

TyFpu ypHaTHITaH MY3JaTTUY BaKT YTUIIN OWJIaH XapopaTr TpaJuCHTHHU
oprtupu® Oopagu. My3IaTTHYHUHT KyHWITaH »puTMa OWJIaH —SXIIHPOK
naBaHIIaHUO  KETHINM Y4yH KOJHUITa YpHATHIIAH OJJUH  WYKU
My3JaTTUWIApHU CUPTHHM Kajlaiiaml TaBcus JTwiamu. Muku mysmaTradiap
KYyIMHYa KydMa Owmian Owp Xuja MarepuanjgaH Taiépnananu. Muku
MY3JIaTTHWIAPHUHAT ACOCUH MIAPTH YIAPHUHT TYIUK epulu Xxucoomananau. Nuku
My3JaTTU4Iap HMCCHK MACCHUB KUCMJapra YpHATWIAAW, WYKH MYy3JaTradiap
XaKMU KyWMaHUHT COBYTHJIAETraH METall XaKMUHUHT 8-12% HM Tamkuia
KUJIaIH.
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TpEUIMHAM 3a CYET MPUMEHEHUSI KOHCTPYKIUH JIUNTHUKOBON CHCTEMBI.
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IMPROVEMENT OF THE BRAKE DISC COOLING SYSTEM
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Annotation. The article provides detailed information about the brake
mechanism and what it is made of, and also discusses how the braking distance
increases due to friction between the shoe and the brake disc, and ways to solve
it.

Keywords: brake disc, brake pad, friction pad, grey cast iron, holes.

Ha cerogns, UMEHHO CONPSI)KEHUE TOPMO3HBIX TUCKOB U KOJOJOK MOYXHO
CUUTATh CaMbIM Ba)XKHBIM 3JIEMEHTOM TOPMO3HOW CUCTEMBI, BCIEACTBHE TOTO,
COOCTBEHHO, YTO ATU COCTAaBIISIONIME BEAYT B3aUMOJICUCTBUE NIPYT C JPYTOM,
obecrnieurBasi 3aMeJJICHUE BOJUTENIST W OCTAHOBKY Koiieca. ['mapaBiudeckas
4acTb TOPMO3HOM CHCTEMBI TOJBKO MEPEAAET YCHIIME C TMENald Ha TOPMO3HBIE
MEXaHM3Mbl U KOJIOJIKM, a ABS u npyrue TEeXHUYECKUE JOCTHKEHUS JIUIIb
PU3BaHbI CeIaTh MPOIECC TOPMOKEHUSI MaKCUMaIbHO 3G (PEKTUBHBIM. 37eCh
Ha MEPBBIN IJIaH BBIXOAUT BOMPOC MATEPHUATIOB, KOTOPHIE HCIOIB3YIOTCS s
MPOKM3BO/JICTBA JUCKOB U HAKJIAJI0K. bosbliias 4acTh OCHOBHBIM MaTe€pHaIOM LIS
MPOM3BOJICTBA TOPMO3HBIX JIMCKOB SIBJISETCS JICTHUPOBAHHBIM YYT'YH, B COCTaBE
KOTOPOTO BMECTE€ C OCHOBHBIMHM KOMIIOHEHTAMHM - JKEJIE30M U YTJIEPOJIOM,
CIICIIMAJIbHO BBEJCHBI JIETUPYIOUIUE 3JIEMEHTHI, MPUIAIONIUE €MY MPOYHOCTb,
U3HOCOCTOMKOCTh, apOyHNOPHOCTh, KOPPO3MOHHYIO CTOMKOCTb. OTOT CIJIaB
UCITOJIB3YETCS B TOPMO3HOM CUCTEME aBTOMOOMUJISI HE TOJIBKO IMTOTOMY, YTO UMEET
HEBBICOKYIO IIEHY, HO W TIOTOMY, YTO OH 00JIaJlaeT Jy4IIuMU (GPUKITMOHHBIMU
CBOWCTBaMH, Y€M, HampuMep, HEp)KaBewIlas cTajdb. B 3aBUCUMOCTH OT
R (132 011(S7 obnactu MCII0JIb30BaHUS, JIETUPOBAHHbBIC YyT'YHbI
CHUCTEMATU3UPYIOT MO XUM MPU3HAKY - aJTFOMUHUEBBIA, HUKEJIEBBINA, XPOMUCTBHIN.
Hauny4mmmu mokazaTeassMu JIIE TOPMO3HBIX JIUCKOB 00JIaJlaeT Cepblii YyryH
(CY), oH Bcnonb3yeTcs KakK KapOCTOMKUM MaTepHa I padOThI B arpeCCUBHBIX
cpeliax IpH TMOBBIIMICHHBIX TEMIEpaTypax, BaXKHO OTMETUTb, YTO UCIOJIb3YETCS
CephIi UyT'yH ¢ BBIACICHHBIM ImIacTHHYATHIM TpadutoM (UII) — uMeHHO Takoi
criaB 00J1ajlaeT BBICOKOM HM3HOCOCTOMKOCTBIO, MajOl UYyBCTBHUTEIBLHOCTHIO K
KOHIIEHTPATOPaM HANPSKCHHUI.

TopMo3Hast KOJIOKa COCTOUT U3 JIBYX YacTel — KapKaca ¥ (PpUKIIHOHHON
Hakiaaaku. OpUKIMOHHAS  HaKIaJKa— 3TO  4YacTb  KOJOAKH, KOTOpas
KOHTaKTHUPYET C TOPMO3HBIM JIMCKOM. T€XHOJOTHS W3rOTOBJIECHHUS KOJOIAOK M
MpOCTa, U CII0)KHA OJTHOBPEMEHHO. Y KaKIOTO IMPOMU3BOJMUTENS CBOSI pELENTYpa,
U OT ONTUMaJIBHOIO MOA0Opa KOMIIOHEHTOB BO MHOTOM 3aBHUCAT CBOMCTBA
KOHEYHOT0 MpOAyKTa. B cocTaB cMecu BXOAAT JI0 IBYX J€CATKOB COCTABIISIIOIINX.
OpUKIMOHHAS HAKIIaJIKa COCTOMT U3 (PPUKIIMOHHON CMECH, KOTOPasl OMpe/IeIseT
cBoiicTBa KoJioaku. OT HEee 3aBUCHUT, HACKOJIBKO KOJOJKa OyAeT JOJrOoBEYHA,
HAcKoJIbKO 3(hdexTuBHO OHa Oymer paboTaTh W Kak CWIBHO OyAEeT BPEAHUTH
OKpyKaromiei cpeae. B coctaB (PpHKIIMOHHONW CMECH KOJIOJOK JIJISl JICTKOBBIX
aBTOMOOMJIEH BXOIST JECATKH KOMIIOHCHTOB: Pa3jU4YHbIC BOJOKHA, METAaJUIbI,
Kay4yyK, CMOJIbl, Ke€paMHKa U Tak jgajee. Y KaKJIOoro IMpPOU3BOAUTEIISI CBOS
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pelenTypa CMecH, a €€ COCTaB M TEXHOJIOTHUS ITPOM3BOJICTBA — KOMMEpPUYECKas
TalHa.

N
llcnrpn:lbaan HacTh -
MECTO KPENJICHHA HAa
cTynuuy

PoTop - paco
(*] sacn e

Pucynok 1. OObI4HBIN TOPMO3HON MEXAHU3M.

Ha camomMm nene npu TOpMOKEHUU TUCKOBBIE TOPMO3a BBIJCISIOT OO0JIBIIIOE
KoJauuecTBO Teruia. [locie HeCKOJbKO pPEe3KUX JEeMCTBHE Ha YCKOpPEHHE U
TOpMOXEHHE AUCKU pazorpeBaetrcs a0 250-400 rpamycos.

A 4075

10

0.1 0.1 320

z
Ye L"‘ 310

¥ 300

Pucynok 2. IleperpeB aucka mnpu TOpMOKECHUU

[Ipu TakoM pe3KOM HarpeBe BMECTE C JAMCKaMU HarpeBaercs U BCE, YTO C
HUM KOHTaKTHPYET, a 3TO KOJOJKH, a TaKKe BOJla M BO3AYyX, KOTOpPbHIC
MPUCYTCTBYIOT MEXIY KOJIIOAKAMU W JUCKaMH. Bojga TyT >ke BBIKHUIIAET U
npeBpanjaeTcsa B mnap. B urore map M BO3AYyX, Harperble B MIHOBEHbBE J0
HECKOJIbKUX COT IpaJyCOB TakK€ MCHOBEHHO M CYIIECTBEHHO, PACLIMPSIOTCS.
Bce »TO0 mpHBOAMT K TOMY, YTO MEXIY KOJOJKAMHU H JUCK oOpasyercs
cBOeoOpa3Has BO3MYIIHAS MOAYIIKA. Teneph KOJOAKH YK€ HE KOHTaKTHPYIOT C
JMCKaMH, a CKOJIB3ST TI0 HeMy. BOT 3/1ech kKak pa3 u pemraercs rnepsas mpoosiema,
MyTeM OTBOJA Ta30B M3 O00JIACTH KOJIOJAKA-AWCK, TEM CaMbIM YIIydIlas
s dexTuBHOCTS paboThl TOPMO30B. B Hamiem ciydae, TpaHWYHBIA CIION rasa
MEK]ly TOBEPXHOCTHIO KOJIOAOK U JHUCKA MPEMATCTBYET CUEIJICHUIO KOJIOJKU C
JTUCKOM, YMEHBIIAeT TpeHue M A(HPEKTUBHOCTH TOPMOKECHHSI, IMEHHO B TOT
MOMEHT, KOrJa BOJAMTENIb HYXKJaeTech B 3TOM OoJblie Bcero. HecioxHo
MPEACTaBUTh, 4YTO Hajauume Tmepdoparnud MOMEHTaIbHO OTBOJUT Ta30BYIO
MOAYIIKY OT Mapbl TPEHU. ITO J1aKe MOMOraeT OXJIaJuTh TOPMO3HOM TUCK uepes
nepdopanuu. @opma nepdopanuu OblIa KpyrooOpa3HOW Kak MOKa3aHo Ha 3 -
PHUCYHKE.
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Pucynke — 3. OObIUHBII TOPMO3HOM AUCK C KPYIIIbIMU NephopatusiMu

OcHOBBIBasiICb Ha MHOTOJIETHEM OIIbITe, Kpyrias nepdopauus Oblia
3aMeHeHa Ha KaIlIeBUAHYIO U MPOTECTUPOBAHA Ha MpakTUKe. B ropHbIx palioHax
VY30ekucTana u3-3a 001bIIOT0 00beMa JOPOKHOTO JBUKEHUSI, OCHOBBIBASACH Ha
MHOTOJIETHEM OTIbITE, KOJIbIEBas nepdopalus Oblia 3aMeHeHa Ha KaIIEBUTHYIO
nepdopanuio (pUCYHOK 4) U IPOTECTUPOBAHA HA MPAKTHKE.

Pucynke — 4. OObIUHBII TOPMO3HOI AHCK C KaIJIEBUIHBIMU Tepdoparusamu

CymiectByeT emie OJlHa OCHOBHas TNpuuMHA Tmepdopaiuu, KaK MBI
YIIOMHHAIIA BBIIIE, HATPEB HEMEP(POPUPOBAHHBIX TOPMO3HBIX TMUCKOB BO BpEMS
CIIyCKa C TOPHBIX YYaCTKOB CHI)KA€T CIIOCOOHOCTh aBTOMOOWJICH TOPMO3HUTH B
HY’)KHOE BpeMs Ja)Ke TOCIie 3aBEpIICHUS] TOPHBIX y4acTKOB. B Takux ciydasx
YBEJIMYCHHE BPEMEHH TOPMOKEHHS aBTOMOOWIS CYIIECTBEHHO IIOJBEpraeT
OIACHOCTH KU3HHU HE TOJILKO BOJUTENS, HO U JIPYTUX yYACTHUKOB JOPOKHOTO
JBUKEHHUSI (PUCYHOK 5).
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S — x
IleperpeTsie TopMO3a

Pe3yabTaT Ge3 0TBepCTHIl B TOPMO3HOM JHCKE

Tpox1agHBIe TOPMO3a

PCB}'.TILTHT OXTAKTEHHA ¢ MOMOIDBEY OTBEPCTl]ﬁ B TOPMO3HOM JHCKE
Pucynke — 5. TopmosHnoit a3¢dext nepdoprupoBaHHOTO TOPMO3HOTO AUCKA

3aKIr04YeHHE. HpI/IBCI[eHHOG BbIIIIC UCCIICTOBAHUC ITOKA3bIBACT, YTO HAT'PCB
TOPMO3HOT'O JUCKa YBCIIMUNBACT TOpMOBHOﬁ IMyThb. Ecnn MBI cMOXkeM rpaMOTHO
PACIIONIOKUTb OTBEPCTHUA B TOPMO3HBIX AUCKAX U TAKUM 06pa30M o0ecIieuynTh
OXJTAXKXACHUC TOPMO3HBIX IOHUCKOB B IIPABUJIIBHOM HAIIPABJIICHHUHW, MblI MOXCM
AOCTUTHYTb COKPATUTD TOpMOBHOﬁ ITyThb.

Hcnoab30BaHHbIE HCTOYHUKH:
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CYIOK METAJUIHU KYUHIIJA UCCUKJIUKHHA N30JISIIUA
KNJIYBYU APATAIIMAZIAH ®OUJAJTAHUIIT METOAUKACH

Aunomayus. Ilynam xyumanapuu uwiiab uukapysuu 3aeoonapoa Kyuud
YUKAPUIAEMean KYUMAlapHu Ccugamiu 8a HYKCOHCU3 UIa0 YuKkapuuoaH
MAWKApY UKMUCOOULl CaMapadOPIUKHU OWUPUWL VUYH XAM USIAHUWAAD OIUD
oopaounap. Hwnamunaémearn MaxcyiomiapHu Maxaiiuiiqumupumied éxu
MUHUMAN HaApXHapoa comub oauwea ypynaourap. Maxonaoa ucCukiukHu
U30IAYU KUTYSUU aApAIauiMa XaKuod Kepaxkiuua Maviymomiap Oepunean 8a
MAXIUNL KUTUHSAH.

Kanum cysnap: uccukauxnu uzonsyus Kumyeyu apaiauimda, Qymuposka,
BEMUKYIUM, Kepamum, epagum.
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METHODOLOGY OF USING HEAT INSULATING MIXTURE IN
LIQUID METAL CASTING

Annotation. In addition to producing quality and flawless castings being
cast in steel burn factories, there is also research to improve economic efficiency.
They try to localize the products in use or buy them at a minimum price. The
article provides and analyzes the necessary information about the heat-insulating
mixture.
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Meramnyprusiia  UCCHUKIMKHM  M30JALUs  KWIYBYM  apajaliMaHu
KYyJUIAIIJaH MAaKcaJ KOBYILIJAru CYHOK METaUl I03acHUla XUMOs KaTJIaMUHU
apatuigad ubopar. VCCHUKIMKHUA H30JISIMS KWIYBUM apajaliMa KOBYIITa
KyUWJITaH CYIOK METAJIHUM YCTKM KUCMHUIa TalUlaHagd, YMYMHH HO3aCUHU
KOILUTalIy 11y OuiiaH Oupra 3puTUITaH MeTal UCCUKIUK HYKOTUIIUIaH KYIlIuMYa
paBuiiia xumost KuinHaau. Kyiima unuiad unkapyByYu KYIOB 3aBojijIapuaa Kyiima
KyHUII XapopaTH KaTbUW YEKJIAHTaH opaiukiaa Oymanu. Y3mykcu3 wuiiad
YUKAPYBUYM 3aBOJJIapJia UM PEKUMHHUHT Xap KaHaal Oy3uiuiny Kyhmayiapja
Xap XWJd HYKCOHJIAPHUHT XOCWJI Oyiummura Ba Xu3Mar MYIJaTHHU
KUCKApTUpHUIITa Oau0 Kejaaau. MeTajmHu Talluil Ba KyWHII BaKTHUJa KarTa
HMCCUKJIMK MYKOTWJIAJM Ba HATHXKaJa KaByllJa XapopaT Ce3WwIapiii Japakaaa
nacasiiu.

Pacwm - 1. UccukMKHY U301 KUTyBYM apalalliIMaHUHT CYIOK METall
F03aCUJIard KYpUHUIIN

Kylima wnura® yumkapyBYM 3aBojjiapia IIyJIaT TallyBUd Ba KYHOBUYH
KOBYIIJIApJa HWCCUKJIUKHU W30JSAIMS KWIyBYH apayiammMangaH Qoii1aJaHull
KOBYILJIAlrM CYIOK METajl HCCUKJIUK WYKOTHIIMHU KAMaWTHPHINTA, KOBYIII
GyTHUPOBKACHHUHT €MUPWINIITUHU OJIMHUA OJUIITa UMKOH Oepaan Ba MaxCyJoT
cudaTuHU AXIIUATAIITA XamIa UIIad YUKapuIl 3aBOAUHU DJIEKTP YHEPTUSCUHU
Texamra &Epaam  Oepaau. MeTamnyprusiga WIUIATAIAAWTAH WCCUKIUKHH
M30JISLMS KWIIYBUM apajaiiMa MyXUM XyCyCUsTJIapra sra OYIuIIM Kepak: mact
HCCUKJIUK YTKAa3yBUAHJIMKKA, KOBYIJIArd CYKy METaJl k03acura TEHI paBUIIIA
TapKajga OJaJWuraH, KOBYII (DyTHPOBKACHHHM €MHUPWIHIIIAH OJITUHU OJIAJUTaH.
HNccukimkHn M30J0usl KWJIyBYM apajlaliMa KyKyH €KW TpaHyJa KypUHUIIHIA
OYIUIIIN MyMKHH.
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Pacwm - 2. UccuknmkamM U301s1Ms KAJTYyBYH apajiaiiMa a - TpaHyia
KYPUHMILIN/A,0 - KYKYH KYpUHULIUAA

HccukIIMKHY M30510Us KUIyBYHM apajalliMa yTra 4Yu1amin Xycycustiapra
Ba TAacT HCCUKJIMK YTKa3yBUAHJIMKra 53ra OYiaran xXKyjaa Kym Typiaud Xuil
Marepuaiapaa Tal€paHaIu. Hccnknukau U30JIALUA KWJIyBYU
apajaliMajapHu Taépiamijia TapkuOWga BEMUKYIMT, KEpaMuT, IpaduT Ba
Oomkanapaas oraananmwiagu. ICCUKIMKHN U30JI1Ks KMITyBUY apajiammMa oup
XWI XaXMJIary KoIyajapra COJIMHAIH, KOBYILTa [y KypUHULIAA COJIMHAIHN.

"\

Pacwm - 3. Koyt ¢yTrpoBKacura HCCUKJIMKHU U30JSIITUS KATYBYH
apajalIMaHUHT TAbCHPH; & - UCCUKIWKHU U30JSLMS KWIYBYM apajamma
MIUTATWJIMAraH XO0J1arT;

0 - MCCUKJIMKHY M30JIAIMS KWTYBUH apaiaiiMa UIIaTHITaH X0JIar.
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XyJaoca: 10Kopyaa aWTuO YTUATAHJIAPHU TaxXJIWi KuiaauraH Oyicak
VCCUKJUKHH M30JSIIMS KWIIYBUM apayiamma épaaMuaa HyKCOHCHU3 KyliMa OJIMIIL,
KyWHIII XapOopaTUHU MaKOyJl BapMaHTUHM TaHJAIl Ba YHU JIOMMHUM TaMHUHJIAIII,
KOBYIIJIATM HCCHUKJIMK WYKOIMIIWHA TacalTUpUILI, KOBYII (YTUPOBKACHHU
EMUPWJIUIITA YUJIAMIWIINTHHA OLIMPHUIIT UMKOHUHU Oepanu, mry Owian Oupra
unuiad YuKapyBUM 3aBOJIHUHT UKTUCOAUM caMapaopJIUruHU OIIUPAJIH.
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TEXHOJIOT'YUS U3I'OTOBJIEHUS ®OPMOBOYHbIX U
CTEPKXHEBBIX CMECEMU JUIA ITIOJTYYEHUA CUHTETHYECKOI'O
YYI'YHA

Aunomayusa. B cmamve npedcmasnenvl MEXHON02Us U320MOGIeHUs
DOPMOBOUHBIX U CMEPIHCHEBBIX cMecell OJisl NONYUeHUs] CUHMeMU4ecKo2o Yy2yHa,
mak e ONUCaAHa cxema HopmMo8oyHol - 3aausouHoul aunuu. Ompasicen cocmas
u ceoucmea cmepoicHegou cmeceu. Illoxasan npoyecc npucomosnenus
DOPMOBOUHOLL CMeCU C NOMOWBIO CMeuusaue2o beyHa.

AxmyaneHocms  memMbl  3aKaO4aemcss 6 MOM, UYmo, VeeludeHue
2PY30NepeBo3oK 6 Mupe Nnpeodvasisiem NO8blUeHHble MpebOBaHUs K UY2VHY,
UCNONL3YEMOU, O/ U320MOBAEHUSL IHCENIe3HOOOPOIICHBIX Oemanei U Cmasum
HOBble 3adauu 6 o00iacmu Memauiiypeuy, Hpu dMOM HAOEHCHOCMb U
0071208€YHOCb AGTISIIOMCSL BANCHEUUUMU U3 HUX. Boinonnenue smux mpebosanuii
onpeodesiem  KOHKYPEHMOCHOCOOHOCMb — U30eNUll  HA  COOMBemcmeyouem
cecMeHme PbIHKA HCELe3HOO0POAHCHOSO0 MPAHCNOpmA.

Knwouesvie cnosa: cummemuueckuti uyeyH, GopmMoouHas —cmecy,
cmepoicHesas cMmecb, NecoK Keapyesvlil, GblNIaeKd, CUHMEMUYecKuu Yy2yH,
UHOYKYUOHHAS neyb, TUmbe.
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TECHNOLOGY FOR MANUFACTURING MOLDING AND CORE
MIXTURES FOR PRODUCING SYNTHETIC CAST IRON

Annotation. The article presents the technology for manufacturing molding
and core sands for producing synthetic cast iron, and also describes the scheme
of the molding - pouring line. The composition and properties of core mixtures
are reflected. Shows the process of preparing the molding sand using a mixing
runner. The relevance of the topic lies in the fact that the increase in cargo
transportation in the world places increased demands on cast iron used for the
manufacture of railway parts and sets new challenges in the field of metallurgy,
while reliability and durability are the most important of them. The fulfillment of
these requirements determines the competitiveness of products in the
corresponding segment of the railway transport market.

Keywords: synthetic cast iron, molding sand, core sand, quartz sand,
smelting, synthetic cast iron, induction furnace, casting.

BBenenune. BpliaBka CHUHTETHYECKMX YYTYHOB SIBIIIETCS OCHOBHBIM
CPEACTBOM MOABEMA UYTYHOJUTEMHOTO MPOU3BOJCTBA HA KAYECTBEHHO HOBBIU
JTam, TaK KAaK HMX MOXHO OTHECTM K KOHCTPYKIIMOHHBIM MaTepuajam,
CYIIECTBEHHO OTIMYAIOMIMMCS OT MPUMEHSEMBIX BarpaHOYHBIX YYT'YHOB HE
TOJBKO IMPOYHOCTHBIMH CBOWCTBAaMH, HO MPUPOJIOM U TEXHOJOTHEHN MOJTYUECHUS

[1,2]
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CymHoCcTh mpolecca BBITUIABKM CHHTETHYECKOTO YyT'yHa COCTOUT B
METAJUTYPrUYeCKOM OOOTAIlICHUH KUIKOr0 jKejie3a YIiepoJoM M KPEMHHEM B
MPOU3BOJIbHBIX MPOMOPIMAX, @ TaKXKE B MPUMEHEHUH BBICOKOTEMIIEpATypHOU
00paboTKHU, YTO MO3BOJIAET MOJIYUaTh CIUIABHI C 3apaHee 3aJaHHBIMU XUMUUYECKUM
cocTaBoM U cBoiictBamu. [[ns gopMupoBaHUS BBICOKMX CBONCTB 4Yyr'yHa B
OTJIUBKAaX HEOOXOIWMO pa3pylIeHUE HECOBEPIIEHHON CTPYKTYpPbl HCXOIHBIX
IIUXTOBBIX MarepuasnoB. [IpumeHeHue s BBIIUIABKM CUHTETUYECKOrO0 YyryHa
WHIYKIIMOHHBIX MEYeil MO3BOJISIET OCYIIECTBIATh INIYOOKYIO TEPMOBPEMEHHYIO
00paboTKy, paduHUpOBaHUE, MOAUDUIIMPOBAHUE U JIETUPOBAHUE KHUJKOTO
MeTasia [3].

NcxonHpIM CBIpbEM JJIsI TIOJIYYEHUSI CHUHTETHYECKOrO YyryHa CIIyXaT
CTaJIBbHOM JIOM, JIUCTOBasi 00pe3b, CTPYKKA U JIPyrue JACIIEeBbIE HU3KOCOPTHHIE
MeTauI00TX0/1bl. B HacTosiee BpeMs K03 PpUIIMEHT UCIIOIB30BaHUs MeTajlia B
MalHocTpoeHuu cocrapisieT 0,7, T. €. 30% Meranmia uaet B OTXO/IbI, OOIbIIas
9acTh KOTOPBIX UMEET

Marepuansl s (HOPMOBOYHBIX U CTEP)KHEBBIX CMECEH JOJIKHBI OBITh
IIPOBEPEHBI MPHU BXOJAHOM KOHTPOJIC OTIENIOM TexHuueckoro koHTpois (OTK
100%) cornacHo I'OCT 24297-2013 ¢ cOOTBETCTBYIOIICH OTMETKOW B YUETHBIX
COTIPOBOIUTEIILHBIX JOKYMEHTaX.

[Tecok kBapLEBbI CYXON U BO3AYIIHBIN - CYyXOU C BIIAYKHOCTBIO HE BBIIIIE:

-1t popMOBOUHBIX cMeceit 10 3%);

-JIJISL CTEPKHEBBIX cMecer 10 2%;

Cmech QopMoBouHas oTpaboTaHHas AOHKHA OBITH OTCENapupoBaHHas,
IpOCEesIHHAS Yepe3 CUTO C sTUeiKoil He Oosee SX5 MM, TiiMHA POpPMOBOYHAS CyXas,
MOJIOTas, MPOCEsTHHAS Yepe3 CUTO C TUEeUKOor 2X2 MM, CyiIbhuTHAs Oapa T0KHA
XpPaHUTBCS B 3aKPBITOM €MKOCTH C KpblKoW. He pomyckaercda mnomajgaHue
mycopa. [TogaBats B 0eryHBI B Beipax, CEpeOPHUCTHINA rpadUT JOJIKHA XPAHUTHCS
B MEIIKaX B 3aKpbITON nomelieHue [4,5].

[IpuroroBiienne cmeceil Ha OCHOBe cBsA3ytolero marepuaia NOVANOL
165 nmpousBonuts o TU Ne39.002.2014. IIpuroroBieHue cmeceil Ha OCHOBE
xuakoro crekia B cMecutene mona. ICM-050-02 mpowmsBoauts mo TU Ne
39.003.2014. BmecTto XpOMHUTOBOTO MECKa HCIOIb30BaTh KBapLEBBIM IECOK.
CocTaB 1 CBOICTBA CTEP)KHEBOM cMecel Mmoka3aHo B Tabmute 1.

Ta6mmma 1 - CocTtaB ¥ CBOWCTBa CTEPIKHEBOW CMeceit

CocraB cmecH, % CBolicTBa cMecH
N [TpoyHOCTB Ha pacTsKEHHE
KBapuesrrid Novanol 165 Crexo Borna TBepAbIX 00pasnos, Mlla
IECOK JKHUIKOE TEXHUYECKas 2
(krc/cm?)
100 45-6,0 - - 0,15-0,2 (1,5-2,0)
100 10,0-12,0 2,0 He menee 0,2 (He menee 2,0)

Meton orOopa u noarotoBku npooOsl ais ucnsitanust o 'OCTy 23408-
78; obmue TpeboBanus k MerojaaMm ucnbitanuid mo 'OCTy 23409.0-78; meTon
omnpenesieHus coaepkanus Biaaru npousBoautcs mo 'OCTy 23409.5-78, meTon
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ompezeneHus - razonpoHunaeMoctd npousBogutcs no I'OCTy 23409.6-78,
METOJ onpeaencHus npounoctu npousBogutcs mo 'OCTy 23409.7-78 [6].

[Ipumeuanne: @DOpMOBOUHBIE U CTEPKHEBBIE CMECH OTOMpaTh Ha
OINpeIeJICHUE COAEP/KAHMS BJIard, Fra30MPOHUIIAEMOCTH U Ha IPOYHOCTh HE MEHEE
1 pa3a B cmeny.

[Ipy pydHOM M3rOTOBJICHUU CTEPXKHEM B HEPA3bEMHBIX SIIUKAX
IIPOU3BECTH CIEAYIOIINE ONEPALNU:

- OUYHUCTUTHh BHYTPEHHIOIO MOBEPXHOCTD SIIIUKA OT MBUIM U HAHECTH Ha €T0
CTEHKH pa3eIUTENbHbII COCTaB;

- HAChIMAaTh TOPIMIO CTEPKHEBOM CMeCH B SIIUK (HEMHOTO OOJbIIe
MOJIOBUHBI BBICOTHI), YCTAaHOBUTHh KapKac W TMPOU3BECTU YIUJIOTHEHHUE CMECH
JEPEBSIHHOM TPaMOOBKOM;

- HAChIMaTh CMECh HECKOJBKO BhIIIe OopTa siuiuka (Ha 6 - § MM) U CHOBa
YIUIOTHUTB;

- CYUCTHUTH JIUIITHIOK CMECh C MIOBEPXHOCTH SIIIMKA JIMHEHUKON U HAKOJIOTh
JTYIIHUKOM BEHTHJISIIMOHHBIC KaHAJbI TaK, YTOOBI KOHEI TYIITHUKA HE JOXOJIUII
JI0 JTHa srKa Ha 5-10MM;

- CYIIUTb CTEPXKHEWU YTJICKHUCIBIM Ta30M; MEJIKUE CTEp)KHU IPOJYyBaTh
YTIAEKUCIIBIM Ta30M MAPTUSMH T10]] 30HTOM (TepMETUYHBIN SIIUK). J{J1s1 3TOrO0 Mo
30HT 2 pa3a MOJaroT yIJIEKUCIbId ra3 B TeueHue 20 - 30 cexyH[ ¢ MepepbiBOM B
2-3 MUHYT;

- CpelHHE CTEP>KHU MPOJyBaTh B TEJIO MO METaUIMYecKod TpyoOke ot 1
MUHYT HEMOCPEICTBEHHO B CTEP>KHEBBIX SIIMKAX, O1arogaps 4eMy UCKII0UaeTCs
BO3MOKHOCTb UX JIe(pOpMallnu;

- JaBJICHHE TPOAYBKH JIOJDKHA OBITh | aTmocdep W oNTUMaNIbHAS
TeMIlepaTypa cMecH npu e€ npoayske 18...22 °C;

- TIOoClie CYIIKH OOCTy4aTh SIIUK (PacTOJIKATh CTEP)KEHb) ICPEBSIHHBIM
MOJIOTKOM;

- OCTOPOYKHO CHATH CTEP’KHEBOM SILIUK CO CTEPIKHS,

- IPU HEOOXOTUMOCTH TIPOU3BECTH PEMOHT CTEPIKHS,

- HE pa3penraeTcs MpoCTOW XUMMUYECKU YIPOYHEHHBIX CTepKHEH Oomee 12
yac.

IIpuroroBiienne (GOPMOBOYHONW CMECH C TOMOIIBIO CMEIIMBAIOIIETO
oeryna (KaTtkoBoii cMmecutens) mapku 114M mpousBoauTenbHOCThI0 20M3/4ac.
[TpurotoBnenus Ha 2000kr 3ameca, TOCJIE€AOBATEIBLHOCTh BBITIOJHEHUS
Oneparuin:

- BKJTIOYHUTH OeTyHbBI HaxxaThueM KHOTKH «[lyck» Ha mynbTe yrnpaBieHus;

- 3arpy3UTh B OeryHbl oTpabotanHble cMech1820 Kr;

- 3arpy3UTh B OEryHbI CyXoi KBapueBblil mecok150 kr;

- 3auiTh B OeryHbl 6eHTOHUT 30 KT;

- IEPEMEIINBATH CMECh B TCUCHUE 2-3 MUHYT;

- 3aJIUTh B OEryHbI CYIb(UTHO - JPOXKKEBYIO Opaxy 20 Kr;

- IEpEeMEIINBATh CMECh B TEUEHUE 2 MUHYT;
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- BBIKJIFOUNTH OEr'yHbI HA)KAaTHEM KHOMKH "CTON" Ha MyJIbTE yNpPaBICHUS;

- I KOHTpoJiA cBOMcTB otOupaercs Ha 0,5 1 eMKOCTH (HhOPMOBOUYHOM
CMeCH TpeX MECT U oTmpanisiercs B iabopaToputo (koHTpodb OTK 50%);

- [IpY TIOJYYEHUHU YIOBIETBOPUTEILHOIO PE3yJIbTaTa BBHITYCTUTH 3aMEC B
JICHTOYHBIA KOHBEUED.

[Ipumeyanue:

a. [Ipu B1a>XHOCTH BbIIIE HOPMBI (Tabyuia 2) 106aBUTh CyXOi OCHTOHUT.

6. [Ipu HemocTaTOYHOUM BIAXKHOCTU AOOAaBUThH CYIBL(OUTHO - JIPOMOKEBYIO
Opaxy.

B. 3arpy3ka ocyulecTBisieTcs ¢ nomoiubio Tenbpepa Q = 5 tH. Tapa ¢
MECKOM 3arpyskaercs Ha yanry 0eryHa. CocTtaB 1 cBoicTBa (P OPMOBOYHBIX CMECE
MOKa3aHO B TaOIHIIBI 2.

Tabnuna 2- CoctaB 1 cBOWCTBa POPMOBOYHBIX CMECEN

CocraB cMecH, % CBoilicTBa cMecH
. IIpo4HOCTB Ha pacTsKEHHE
Kpapuesbili Novanol 165 Creicio Bona TBEPIBIX 00pa3ios, MIla
MECOK KHUJIKOE TEXHUYECKast 2
(krc/cm?)
100 4,5-6,0 - - 0,15-0,2 (1,5-2,0)
100 10,0-12,0 2,0 He menee 0,2 (He menee 2,0)

[IpurotoBnenre ¢GOPMOBOYHBIX CMecei Ha BHUXPEBBIX CMECHUTEISAX
npou3BoAUTHCS 110 HHCTpYKIMKU T Ne 39.004.2014.
['oToBast cmech OTHpaBisieTcs Ha AaBTOMATUYECKUNA (POPMOBOYHBIN JIMHUIO

(ADJT).
Ha pucyrke 1 npeacraBieHa cxema (OPMOBOYHOI - 3aJIMBOYHOM JIHHHUH.
JInnna dopmo
o0paTHOro BoyHag - lHHHA Jnna
X071a THHHS OXTAKA  3QTHBKH
HHS
- i

Pucynox 1. Cxema ¢popmosounoii - 3a1u804HoOU TUHUU

[Mopsimox paboTsl nunuu. [locne mpoiiecca BHIOMBKU MYCTHIE MAapbl OMOK
CTAallMOHAPHO PACKPEIUIAIOTCA Ha JIMHUM OOpaTHOrO0 XOJla M MpU MOMOIIHU
YCTPOMCTBA NEPEMEIICHUS U paclapyUBaHUs ITyCTHIX OMOK (2) TPAHCIIOPTUPYIOTCSA
B Ha4aJ10 yyactka popMoBku. [loToM mpu moMouu TpancnopTHOro muiuHapa (1)
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OHM CJIBUTAIOTCS MO Y4acTKy ()OPMOBKHU. 3aT€M BHYTPEHHUE TTOBEPXHOCTHU OMOK
OUHUILAIOTCS MPU MTOMOIIH YCTPONUCTBA OUUCTUTENS (3) OT NPUWIKUMIINX OCTAaTKOB
necka. M mpu nomoiu ycTpoicTBa Jjisi OUUCTKU KOHTYPOB U KOHTPOJIS (4) OMOKH
OUMIIAIOTCS CHAPYKU, @ KOHTYPHI MPOBEPSAIOTCS HA HAIMUUE TBEPIBIX OCTATKOB
MeTaia.

B caBoennom ¢popmoBounom aBromare EFA-ZFA-SD 5 (5) onHoBpeMeHHO
M3TOTaBIMUBAIOTCS TONy(dhOpMBI Bepxa W Hu3a. Haxongmuiics B MaiiuHe
nepKaTeslb MOJEIBHBIX IUIMT C PAacloOOXEHHBIMHU HAa HEM 3aloJHEHHBIMU
MIECKOM OTMOKAaMH W HAIMOJIHUTEIBHON pamMoil MOTHUMAETCS ¢ TIOBOPOTHOTO CTOJIA
Ipy  TOMOIIM MMOJBEMHOTO CToJIa (OPMOBOYHOM MamMHBI 0 paboyero
MOJIOKEHHUS TI0J] PamMoOil YIUIOTHUTEIBHOTO YyCTpoWcTBa. B 3TO Bpems u
MPOUCXOAUT yIioTHeHue. [Iporiecc yrioTHEHUST HAUMHAETCSl MyTeM OTKPBITHUS
CIeNMANbHOTO 3amateHToBaHHOro Kiamana «CEUAIY» ¢ mpomyckaHHeM
NOTOKAa BO3/lyXa uYepe3 (POPMOBOUYHYIO CMECh, IPU 3TOM HEOOXOJIUMOE
KOJIMYECTBO BO3JIyXa OMPEACIISICTCS MMyTEM PETyJIUPOBaHUS BPEMEHU OTKPBITHUS
kinanana. [locnenyronmm ycuianeM MpeccoBaHUsl CBEPXY MPOLECC YITOTHEHUS
3aBepmiaercs. I[lyreM omnyckaHusi H3rOTOBIICHHBICE (OPMBI CHUMAKOTCS Ha
poJibranr ()OpMOBOYHOM JIMHUU U OTACINISIOTCS OT Mojenu. [lociie mepemenieHus
OmoK 1o (OPMOBOYHON JMHUHM (HOPMOBOYHASI MAIlIMHA TOTOBA K MPOU3BOJICTBY
cienytomux nonypopMm. B kantoBarene omok (6) Bce monyhopMbl
noBopauuBatorcsi Ha 180°, mamom BBepx. Bo Bpems mnepeMelnieHus 110
(GOpPMOBOYHOW JMHUU KOHTpPJIAJ BCEX MONY()OPM OUMIIAETCS HOXOM JIJIst
cpe3aHusi U30BITKOB cMecH (7) BpOBEHb C KPOMKOM OIMOKH. 3aTeM B moiypopme
BEepXa MpU TMOMOIIM ABTOMATUYECKUX CBEPIWIBHBIX MpHUcTocoOneHuit (8)
IPOU3BOIATCA JINTHUKOBBIE BOPOHKM M BEHTWIALMOHHBIE oOTBepcTths. Ha
poJsibranre popMoBoUHOH JUHUH (9) MEXKTY TBYMS KaHTOBATEIISIMU MOy (OPMBI
MOTYT COpPTHUPOBATbCS, KOHTPOJIMPOBATHCS, OCHALIATBCA CTEPKHAMH U
npoayBaThcsi. OcTaBiIuecss Ha TUHUU OOpPATHOTO XO/a MOJJOHBI B OYHCTHUTEIIE
tenexek (10) mpu momMoIu CKpeOKOB M METOK OCBOOOXKIAIOTCS OT MPUIIUIIIIEH
cMecu u ouminarorca. llepematounas tenexka (11) mepemeniaer OYUIIEHHBIE
MOAJIOHBI Ha (DOPMOBOYHYIO JMHHUIO. 3aTEM OHHU TMOAHUMAIOTCS MPU MTOMOIIH
MOJABEMHOTO CTOJAa K HaXOASIIMMCS BBepxy mnoiypopmam Hu3a. CTepKHU
MPOCTABIISAIOTCSI B HWKHUE TMOAY(QOPMBI TPU TMOMOIIM aBTOMAaTHYECKOTO
YCTpOMCTBA Ji1 MPOCTAaHOBKH cTepxHed (12). [IByMs Tenexkamu CTEp:KHH
MONEPEMEHHO TPAHCTIOPTUPYIOTCS B IPOCTAHOBIIMK cTepKHEH. C 3TOro MOMeHTa
MOJIJTOHBI TIEPEMENIAIOTCS PSAAOM 1O (POPMOBOYHON JTMHUH.

B xon11€¢ popMOBOUHOM JIMHUH TTYyTEM 00PATHOTO KAHTOBAHUS MOy (POPMBI
BEpXa U HU3A C MOJJOHOM IPU MOMOIIU YCTPONCTBA CHATHS U ciapuBanus (13)
CHUMAIOTCS Ha JIMHUIO 3aJIMBKH, CIIAPUBAIOTCS U 3aT€M CKPEIUISIOTCS CKOOAMH.
['otoBwie hopmbI B cOOpE 3aTeM MEepEeABUTAIOTCS 110 JIMHUHW 3aJTUBKH TP TOMOIIIH
TPAHCIIOPTHOTO MMINHAPA. Jlanee ocyliecTBIsETCS 3aJIUBKA CIIAPEHHBIX (popm
NBYyMsl 3allMBOYHbIMU MammHamu (14). B KoHIle y4acTka 3aJIUBKM 3aJIUThHIE
dbopMbl TPUHUMAIOTCSL TIEPEAATOYHON Tenexkou (15) u TpaHcnmopTUpyOTCS Ha
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muHuto oxnaxaeHus 1. IlogsemHoe ycrpoiictBo (16) Ha auHUM oxnaxaeHus 1
nepeMeInaeT OfnoKy B XOJIOAUIbLHUK. TaM HaX0ATCsl, COOTBETCTBEHHO Ha KOHIIAX
nuHuN oxyaxaenus (2, 3, 4 u 5), nogbemubie ctaHiuu (17) ¢ TpaHCIOPTHBIMU
IUJTUHIpaMHU, KOTOPbIe 00ECIeUnBaIOT MPOXOJ OMOK Yepe3 XoJoAuiabHUK. [lo
OKOHYAHUU (a3bl OXJTAXKIACHUS OMOKH MPUHUMAIOTCS TIEPEaTOYHOU TEIeKKON
(18) u mepenatorcs Ha IUHHUIO 0OpaTHOrO Xoaa. B ycrpoiictee (19) kom cmecu
BBIJIABJIUBACTCS CHU3Y M3 OIOK MPU MOMOIIY IUIUTHI BBIJABIMBAHUS U MyTEM
OTBOJA KOM JIOCTaBJISCTCSA Ha JKeIoO oTaeleHus OTIMBOK OT mecka (20). Ha
xKeno0e OTACNICHUS TecKa OT OTJIMBOK MECOK Yepe3 CUCTeMY PEIIETOK MajaeT
BHU3 Ha KOHBEHEpPHYH JIEHTY ¢ BHOBb TOABOJAMUTCA K CHCTEME
CMECETPUTOTOBJICHUS.

3akmrouenue. Mcnonb3oBaHue ACMIEBBIX METAUIOOTXO/IOB JIJIsi BBIILIABKU
CUHTETHYECKOr0 YyryHa o0ecreuynBaeT CHUKeHHe ero cebectoumoct Ha 25...30
% 10 CpaBHEHHIO C OOBIYHBIMU YyTYHAMH BTOPUYHOIO MEpeIiaBa.

UccnenoBana 3G (PeKTUBHOCT, TEXHOJOTHI BBIIIABKA CHHTETHYECKOTO
YyryHa B MHAYKIIMOHHOM €YU C Pa3IMyHOMN J0JIEH CTAJIbHOTO JIOMa B COCTaBe
MetautomuxTthl. [loka3aHo, dYro ¢ yBeJIWYEHHEM CTaJIBHOTO JiOMa B
METAJUIONIUXTE  yBEJIMYUBACTCS  BpeMs  IUIABKH,  YJCJIbHBIA  pPacxoj
ANIEKTPOIHEPTUH, PACXO0J] KOKCA, TBEPAOCTh KOJIOJKM U YMEHBIIAETCS BBIXO/I
TOJTHOTO.

N3 cuHTeTHMYeCKOro YyryHa M3TOTOBISIIOT pPa3HOOOpa3Hble OTIUBKHU
OTBETCTBEHHOTO  HA3HAYEHUsS: KOJOJKM BaroHHble U  JIOKOMOTHUBHBIE,
dbpuknronasie KauHbs, nopurHu J[100, rune3sl nunusaapos (100, koreHuaThie
Bajbl, OJIOKM LMJIMHAPOB W TOJOBKMU JBUTATENEW BHYTPEHHETO CropaHus,
MU3HOCOCTOMKHE OTIIMBKH, CTAHOYHOE JTUTHE U T. II.

Hcnonb3oBaHHbIE HCTOYHUKH:
1. BaitaOepr A.M. UHayKuMOHHBIC TUIABUJIBHBIE MeUH; Y4eOHOe mocooue s
BY30B. 2-€ U31l., iepepald. u nomn. M.: DHeprus, 1967. 416 c.: u.
2. Typcynos, H. K., Cémun, A. E., & Canokyinos, J. A. (2017). UccnenoBanue B
71a00paTOPHBIX YCIOBHUSAX M WHAYKIIMOHHOW THUTEIHHON MEYH BMECTUMOCTHIO 6
TOHH pexuMOB paduHupoBanus ctanu 20 ['JI ¢ 1ienpio NOBBIIIEHUS €€ KauyecTBa.
Tspxenoe mammHOCTpOcHME, (1-2), 47-54,
3. TypcynoB, H. K. (2022). HCCIEJOBAHUE PEXNMOB
PAOMHUPOBAHUSA CTAJIU, UCIIOJIB3YEMBIE IJIA N3I'OTOBJIEHUA
JIMTBIX JETAJIEN TTOJABVXXHOI'O COCTABA XXEJE3HOJIOPOXXHOT' O
TPAHCIIOPTA. Jlyummii uaHOBaTOp B o0nactu Haykwu, 1(1), 667-673.
4. Typcynos, H. K., Toupos, O. T., Kene3usakos, A. A., & Komuccapos, B. B.
(2021). Camxenue n1e)eKTHOCTH KPYMHBIX JUTHIX J€Tajel MOJABUKHOTO COCTaBa
KEJIE3HOJOPOKHOTO TPAHCIIOPTA 3@ CUET BBHIMOJHEHUS] MOIIHBIX YIPOUYHSIOIINX
peoep.
5. Typcynos, H. K. (2021). IloBblllieHHEe KadyecTBa CTalH, MCIIOIb3YEeMOM s
W3TOTOBJICHUS JIUTHIX JeTaliell MOJBUKHOIO COCTaBa, 3a CUET MPUMEHEHUS
MOJU(PHUKATOPOB.
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PAIIMOHAJIBHOE PEHIEHME ITPU OPTAHU3AIINUA BBITIJTABKHN
CUHTETHYECKOI'O YYI'YHA

Aunnomayus. BausHue y8enuueHHoU 00U CMATbHO2O0 JIOMA 8 Cblpbe
NPOSABIANOCH 3HAYUMENbHbIM Yeenruuenuem meepoocmu no bpunennto HB 6
CUHMEMUYEeCKOM CepoM 4YyZyHe, 8 MO 6peMs KaKk npeoeil NpoYHOCmU Npu
PACMANCEHUU COOMBEMCMBOBANL 0ObIUHOMY cepomy uy2yHy. bonee vicokasn dons
cmanvHoz2o 1oma (8 cpeonem 34,4%) noxazana Oonee GvICOKYIO CmeneHb
s3penocmu Pl cepozo uyzayna npumeprno na 10% u b6onee evicokoe kauecmeenHoe
yucno I3 — 100,64. Jlonornumenvro uzsecmuo nonodcumenvroe euusnue SiC 6
wuxme Ha yMeHbuleHue KIUHOBUOHO020 U C80O00H020 YeMeHmuma 6 CmpyKmype
NOYYAEMO20 CUHIMEMUYECKO20 YY2YHA.

Kniouesvie cnosa: cummemuueckuti uyeyH, OO0 CMAIbLHO2O JIOMA,
meepooCcmb, NPOOOIHCUMETbHOCHb NAABKU, MeXaHuyecKue Ceoucmad.
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RATIONAL SOLUTION IN THE ORGANIZATION OF SYNTHETIC
CAST IRON STEELING

Annotation. The effect of the increased proportion of scrap steel in the raw
material was manifested by a significant increase in Brinell hardness HB in
synthetic gray iron, while the tensile strength was consistent with conventional
gray iron. A higher proportion of steel scrap (average 34.4%) showed a higher
degree of maturity of gray cast iron GR by about 10% and a higher quality
number of GB - 100.64. Additionally, the positive effect of SiC in the charge on
the reduction of wedge-shaped and free cementite in the structure of the resulting
synthetic cast iron is known.

Key words: synthetic cast iron, share of steel scrap, hardness, melting time,
mechanical properties.

[Ipy BbIMIAaBKE CHUHTETUYECKOTO YyryHa Ha YMEHBUICHHE KOJIMYECTBA
HEMETAJUIMYECKUX  BKJIKOUYEHUHM B METAJUIE  OJHOBPEMEHHO  BIIHSIIOT
OTHOCHUTEJIbHASI YUCTOTa MAaTEPUAJIOB U padUHHUPYIOIIEe IeCcTBUE neperiaBa. B
KOHEYHOM  MTOT€ CHUHTETUYECKMH CIUIaB  3HAUMUTENbHO  OelHee  He
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METAJUTMYECKUMH BKJIIOUCHHUSIMU, 4Ye€M OOBIYHBIM YYryH, BBHITIJIABJICHHBIA U3
YYIIKOBOIO0 MeTajia. VICXOOHBIM CBIpbEM JJIA MOJYYEHUST CHHTETUYECKOIO
YyryHa CIIy’KaT CTaJIbHOM JIOM, JIUCTOBasi 00pe3b, CTPYKKA U JPYrUe JACIlIeBbIC
HU3KOCOPTHBIE  METAJUIOOTXOAbl. B HacTtosimmee Bpems KO3 ULIHMEHT
KCMOJIb30BAHUS METaIa B MaltmHocTpoeHuu coctasiaet 0,7, T. e. 30% meraiuia
UJET B OTXOAbI, OOJbIIAs YacThb KOTOPBIX MMEET Masibli 0OBEMHBIN BeC, YTO
3aTpylHSeT uX JanpHedmyro nepepabotky. [Ipobrema »sddexrtuBHOrO
HCIIOJIb30BaHUSl  METAIJIOOTXOJ0OB  MaJloro  OOBEMHOro Beca HauOosee
pPAlMOHANIBHO PEIaeTCs MPU OPraHU3alK BbIMIABKM CHUHTETUYECKOTO YYyTryHa.
JIOCTOMHCTBOM TakOM BBIIJIABKH SIBJISIETCS BO3MOXKHOCTD IMEpEIIaBKH OTXO0JI0B
HENOCPEJICTBEHHO Ha MecTe uX o0pa3oBaHMs — B JIMTEHHBIX I€xax
MaIIMHOCTPOUTENbHBIX  3aBOJIOB 0€3  JIUTENIbHOW  TPAaHCIOPTUPOBKH U
0€3BO3BpAaTHBIX NOTEpb MeTaia. J(OMEHHble YYIIKOBBIE YYT'YHbI BOOOIIE
UCKJIIOYAIOTCA M3 COCTaBa IIMXTHI, YTO BBICBOOOXIAET COOTBETCTBYIOIIUE
MOIIIHOCTH METAJLTYPrUYeCKOro MPOU3BOJICTBA.

Hcnonb3oBanue  JEMIEBBIX ~ METAUIOOTXOJOB  JJIsi  BBIIUIABKH
CUHTETHYECKOTO YYyryHa OOECleYMBAaeT CHUKEHHUE €ero ceOecTOMMOCTH Ha
25...30% mno cpaBHEHHIO C OOBIYHBIMH YYT'YHaMH BTOPHUYHOTO TIEpEILiaBa.
CuHTeTHYEeCKU YYTyH LEJIecoo0pa3HO HCMOJIb30BaTh Uil MPOU3BOACTBA
BBICOKOKAQYE€CTBEHHBIX YYT'YHOB, 0OCOOEHHO C IIApOBUIHBIM IpauTOM, YUUTHIBAS
HU3KOE COJIep)KaHKe B HUX JeMOANPUIIMPYIOMKX npuMecei. 13 cunreTnueckoro
YyryHa M3TOTOBJISIOT Pa3HOOOpa3Hble OTIMBKM OTBETCTBEHHOTO HAa3HAYEHUS:
KOJIOJIKU JIOKOMOTHBHBIE, (PUKIIMOHBI, KOJIEHYAThIE BaJIbl, OJOKH IIMJIUHIPOB U
TOJIOBKM JIBUTaTelied BHYTPEHHETO CropaHus, apMmarypy Uil paboTbl TpH
BBICOKHX JABJICHHUSIX M MOBBIIIEHHBIX TEMIIEPATYpax, U3HOCOCTOMKHE OTIIUBKH,
CTAHOYHOE JUTHE U T. . CHHTETUYECKOE MKEJIE€30, TO €CTh MU3FOTOBICHHOE W3
YYT'YHHOTO CTajJbHOTO JIoMa, u3BecTHO yxe Oonee 70 net. Ero mpousBoacTBo
MO3BOJIMIIO Pa3padoTaTh PyKaBHbBIE AIIEKTPOUMHAYKIHMOHHBIE Tieun (DUD). Dtu
Ne4Yr TMPEJCTABISAI0T CO0OW MpOrpecc B MpoIlecce IUIABKU U METaJUIypruu
AKUJKOTO0 METajljla, B YACTHOCTU IO CPAaBHEHUIO C TPAAUIMOHHBIM YYT'YHOM B
BArOHHOW €Y.

Ha panHux craausx mNOpOU3BOACTBA CUHTETUYECKUE YYTyHBI OBLUIN
3arpy>KeHsl BbIlIE 0 MexaHnyeckuM cBoiicTBam (Rm u HB) npu Toi1 ke crenenun
HachleHus (Sc) M0 CPaBHEHUIO C YYyT'YHAMH, MOJYYEHHBIMHU C BBICOKOM JoJen
JAOpPOroro JMTEHHOro 4yryHa. OTO MpHU3HAHUE HCTOJIKOBBIBAETCSA Kak 3 (eKT
BBICOKOI'O COJEP’KaHHs a30Ta B CTalM, XOTd €me He ObUIO NPOBEPEHO Ha
npaktuke. [ToBblllIeHHEe MEXaHMYECKUX CBOMCTB UyryHa (B cpeaHeM okoiio 20%)
4acTo SIBJISIETCS MPEANOUYTUTENILHBIM Ha MPaKTUKE. PeayKuns mpakTUKYeTCs s
MOBBIIIEHUSI CTETICHU HACBHIIIECHUS YyTyHa.
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Ta0J. 1 Kpureprn kauecTBa CHHTETHUECKOTO CEPOTO KeEIe3a

OnennBaeMble KPUTEPUH KavyecTBa

Crenens 3penoctu uyryna RG (%) 82,57
OtnocutenbHas TBepaocts RH 1,469
K02 QUIIEHT KauecTBa m 0,771
0,771 nomep xauectBa GZ 56,21

N3 kpurtepueB kauectBa (Taby.l) MOXKHO KOHCTATUPOBaTh, UTO
MOJIy4aeMble YYTyHbl HMMEIOT MEHBIIYIO CTENEeHb 3pEJNOCTH, T. €. HMEIOT
MEHBILIYIO0 MPOYHOCTh, YEM HUX XUMHUYECKUU cocTaB. CHHTETUUYECKUH UYYT'YH, C
Apyroil CTOPOHBI, 00JIaJa€T BBICOKOM OTHOCHUTEIBHOW TBEPJOCTHIO, YTO B
KOHEYHOM MTOI'€ CHUXKAET €ro KayecTBO.

HccnenoBaHo Takke BIMSHHUE HAyIJIEpOKUBAHUSA U JIETUPOBAHUS YyT'yHa
SiC, xoropelii cuurtaercss 3(PpPeKTUBHBIM HHOKYIsTOpoM. IlomoxkutenbHoe
JEMCTBHE ATOr0 pa3pellarollero 3JEMEHTa MPOSBISUIOCh YMEHBUIEHHEM
KJIMHOBUJIHOCTH M TMOSIBJIEHMEM CBOOOAHOIO LEMEHTHTAa B METAJUIMYECKOM
OCHOBE.

Puc. 1 -

Puc. 2 — MUKpOCTPYKTypa CUHTETUYECKOT'O CEPOTO KEJe3a, MPOTPABICHHOTO
2% nutaimom, 500x
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MUuKpOCTpyKTypa BCEX paciljlaBOB Oblaa MEpaUTHOU ¢ 92 — 96% nonei
nepauta, puc. 1. IleMeHTHTa B CTpyKType paciuiaBoB He Habmogaioch. B
cuHTeTdeckoM cepoMm uyryHe (100% cranpHON JloM) HaOIOganach MOJHAS
NEepJIUTHASS MUKPOCTPYKTypa U OOHapy»keHbl kapOuniwl, puc. 2. IlpucyrctBue
ATUX KapOWUJI0B OBUIO NPUYMHON OoJiee BBICOKOM TBEPAOCTH B 3TOM CEPOM
Kerese.

3AKIFOYEHUE

BrnusiHue yBenMYEHHOW IOJM CTAJBHOTO JIOMa B ChIPhE MPOSBIISIIOCH
3HAYMTENIbHBIM YBEJIMUEeHHEM TBepaocTH no bpunemno HB B cuHTeTHUYECKOM
CepoM 4YyryHe, B TO BpeMs Kak TMpelesl MPOYHOCTH TPU PACTSHKECHUU
COOTBETCTBOBaJl OOBIYHOMY CepoMy uUyryHy. bosee BbIcOKas J0Ji CTaJIbHOTO
noma (B cperneM 34,4%) mokasana 6osiee BBICOKYIO cTeneHb 3penoctu PI™ ceporo
yyryHa npumepHo Ha 10% u Oonee Bbicokoe kauectBeHHoe uncio ['3 — 100,64.
JIOTIOJTHUTEIBHO HM3BECTHO MOJIOKHUTEAbHOEe BiusHue SIC B muxte Ha
YMEHBIIIEHHE KIMHOBUJAHOTO H CBOOOJHOTO IIEMEHTHUTa B CTPYKType
MOJIy4aeMOI'0 CHHTETHYECKOT0 uyryHa. Taxke HelenecooOpa3Ho MCIOIb30BaTh
CBIPbE C HU3KUM COJICpKAHUEM S JJIS TTOTYyUYEHUS BEICOKOKaUYe€CTBEHHOTO CEPOro
YyryHa.

Hcnonb3oBaHHbIE HCTOYHUKH:

1. lllymuxun B.C., Jlyzan ILII, Xenpauc M.C. / «IlnaBka CHHTETHYECKOTO
YyryHa B MHIYKUHMOHHBIX Te4yax W ee TexHojorusi Ha KayHacckom nuTeitHOM
3aBojie» «llentponuty, / Bunsntoc, Muntuc, 1974, 297 c.
2. TypakynoB M.P., TypcynoB H.K., Anumyxamenos IILII., Toupo O.T., /
Pazpabotka »(PeKkTUBHON TEXHOJOTHH IOJTYYEHUS CHHTETUYECKOrO YyryHa B
WHIYKIIMOHHOW TurenbHOM neun // Universum: TEXHUYECKUE HAYKU: SJIEKTPOH.

HayuH. )XypH. 2022. 6(99).
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IHOJYYEHME OBPA3LOB IJIS1 HIOKPBITUA TUTAHOBOI'O
CIITABA METOAOM IIVIASMEHHO-3JIEKTPOJIMTUYECKOI'O
OKCHUIUPOBAHUA

Annomayus. B memooe I[130 snekmpuueckue pazpsovl c030ai0m YCio8ust
0111 6cmpausanusi 6 opmupyemvlie HA OCHOBe OKCUOA 00pabamvleaemoz2o
Memanna ciou KOMNOHEeHMO8 pacmeopd, dJIeKmpoiUmudecko20 ocaokd, 8 mom
yucue, npoOyKmMo8 ux mepmoau3a U 8blCOKOMeMNepamypHbix 63aumooeticmeull.
Hcxoosa u3z ocobennocmetl memooa, NpeoloHCeHO HeCKOIbKO No0X0008
Gopmuposanus Ha GeHMUNLHBLIX MEMALlax OKCUOHBIX C10e8 C COeOUHEHUIMU
YUPKOHUSL.

Kniouegvie  cnosa: 1120,  mumamn,  21ekmpoium,  obpasey,
2ANbBAHOCMAMUYECKOM U UMNYIbCHOM PEICUMAX.
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OBTAINING SAMPLES FOR COATING A TITANIUM ALLOY BY
THE PLASMA-ELECTROLYTIC OXIDATION METHOD

Abstract. In the PEO method, electric discharges create conditions for
incorporation into layers formed on the basis of the oxide of the treated metal of
the components of the solution, the electrolytic deposit, including the products of
their thermolysis and high-temperature interactions. Based on the features of the
method, several approaches have been proposed for the formation of oxide layers
with zirconium compounds on valve metals.

Key words: PEO, titanium, electrolyte, sample, galvanostatic and pulse
modes.

OxkcuaHble NOKPBITUS (POPMHUPOBAIIM HA 00pa3liax U3 TEXHUUECKU YUCTOTO
tutana mapku BT1-0 (Fe-0.25, C-0.07, Si-0.1, N-0.04, Ti-99.24-99.7, 0-0.2, H-
0.1, mpoune 0.3 Bec %). Mcnonp3oBanu miaoCKue 00pasilsl U3 JUCTOBOTO TUTaHA
(BT1-0) 20x20 mM. [Jst ompesesieHust yACIbHOW TTOBEPXHOCTH U MPOBEICHHUS
KAaTaTUTUICCKUX UCHBITAHAA KOMIO3UIIUNA «IOKPHITUE/METAIUT» TOTOBHIA
oOpa3ipl u3 TutaHoBor mpoBoJioku (BT1-0) ceuennem 1.2 MM, CKkpydeHHbBIE B
cnupanb. PaGouas moBepxHOCTh TakMX 00pasuoB cocTasisiaa 20 cm?. Ilepen
aHOJAMPOBAHUEM ILIOCKHE OOpa3ibl MOABEPTraii MEXaHUYECKOM 00paboTke ¢
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LEIbI0 CKPYIJIUTh OCTpble yriael U yOpaTh 3ayceHubl. Jlig cHATUA
MOBEPXHOCTHOTO CJIOS METajlla U CTaHJapTU3alUU NOBEPXHOCTH THTAaHOBBIE
00pa3Iipl MOJIUPOBAIIA B CMECH TIIaBUKOBOM U a30THOM kucioT HFHNO3z=1:3 npu
70°C. CMmech KMCIOT NOMEIIAIN B IUNIACTUKOBBIN CTaKaH, KOTOPBIM NOAOTPEBAIN
Ha BonagHoW Oane. Ilocne monmpoBaHus Bce 00paslbl NMPOMBIBAIM BHAYale
IIPOTOYHOM BOAONPOBOAHOM, 3aT€M NUCTUIIMPOBAHHOM BOJOM M CYIIWIM Ha
BO3IyXE.

Ilpucomoenenue 31eKmponumog IDAEKTPOIUTHL ISl  IUIa3MEHHO-
ANEKTPOIUTHYECKOTO  OKCHAMPOBAaHUSA OO0pa3loB TOTOBWJIM Ha OCHOBE
JUCTWITUPOBAHHOW BOJBI M KOMMEPUYECKMX peakTuBOB. VcmnonbpzoBanu
pacTBOpBI Ha OCHOBE cyib(dara upkonus coctosmme u3 0.1 Monb/n Zr(SO4)a.
[IpumeHsis AUCTUIUIMPOBAHHYIO BOAY, FOTOBMJIM JiBa 0a30BbIX 3JIEKTPOJIUTA,
cogepxamux 34.8 r/1 Zr(SO4); -4H,O. dopmupoBaHHE aHOIHO-UCKPOBBIX
ctpyktyp II90-cmom Ha  TexHWYECKOM  TuUTaHe  (opMupoBamu B
raJIbBAHOCTAaTUYECKOM pexkuMe B TeueHue 10- MuH 1pu 3(PEKTUBHBIX
mwiotHoCcTAX Toka 0.08-0.2 A/cm?. JIns mojydeHUs OKCUAHBIX MOKPBITUH Ha
TUTaHE MCIOJIb30BAIM PACTBOPHI CyJb(aTa HUPKOHUA. DIEKTPOXUMHUYECKas
suerka i1 aHoaupoBaHus (puc. 1) cocTosia U3 CTEKISTHHOTO CTakaHa 00beMOM
1000 M7, xaTona, BHIIOJHEHHOTO B BUJE 3MEEBUMKA M3 MOJOW TPyOKH CILiaBa
HUKEJS, KOTOPBI OJHOBPEMEHHO CIIYXKWI XOJIOAWIBHHUKOM, W MAarHUTHOU
memanku. HampspkeHne Ha oOpaslie M TOK 4epe3 HEro KOHTPOJIUPOBAIH,
COOTBETCTBEHHO, BOJBTMETPOM M aMIIEPMETPOM, TEMIEPATYPY 3JIEKTPOJIATA —
TEPMOMETPOM. B KayecTBe HMCTOYHMKA TOKa HCIOJIB30BAIM THUPHUCTOPHBIIA
npeobOpazoBatenib TEP-100/460H-2-2YXJI4 ¢ wummynscHON ¢opmoil Toka
IIOJIO)KUTEIIBHOM NOJIIPHOCTH.

o

Puc 1. Cxema ycmanosxku 0151 anooupoeanus oopazuoe. 1 — cmakan u3
mMepMoCmoiKo20 cmekia, 2 — Kamoo, 3 — MACHUMHAA MeUWaiKa ¢
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MACHUMHBIM ITEMeHmMoM, 4 — onbmmemp, 5 — amnepmemp, 6 —
mepmomemp, 7 — mupucmopnuwtit acpecam TEP4-100/460H-2-2YXJ14, 8 —
anekmponum, 9 — oopabamuvieaemulii 0oOpaszeu.

Oxkcuanbie clion Ha oOpas3nax (pOpMHUPOBAIA B rajJbBaHOCTATUUYECKOM U
UMITYJIbCHOM pPEKHMax. B raapbBaHOCTATHYECKOM PEKHUME IUIOTHOCTH TOKa
coctaBnsna 1,=0,08 A/cmM?. B UMOyIbCHOM peXMME IUIOTHOCTh TOKA aHOAA
3aj1aBanack, Takxe, pasHoi 0,08 A/cM?, a TOK KaToga MEHSIN OT Y JIOJNU TOKa
anona no 1,5-1,. Bpems oGpaborku cocraBmsuio 10 muH. B xoxe uckpoBoro
OKCHUJMpPOBAHUs TeMIlepaTypa diyekTpoautra He mnpesbimana 26°C. Ilocne
00paboTKK 00pa3Ilbl C MOKPHITUSAMH TINATEIBLHO MPOMBIBAIA MTPOTOYHOM, 3aTEM
JTUCTUJUTUPOBAHHOM BOAOM M CYIIWIIM Ha Bo3ayxe mpu Temreparype 20-70°C.

Bennuuny HanpspKeHUST UCKPEHUS OIICHUBAIN BU3YAJIBHO IO MOSBIICHUIO

[EpBbIX HCKP HA IOBEPXHOCTH AHOAA WIIM U3 AHANM3a KPUBBIX O = f(t) (o
HavaJly OTKJIOHCHHS 3aBUCUMOCTH HAIPSKCHUE Ha D3JIEKTPOJaX - BpeMs OT
nuHelHo#). 3a  mpopaborky osnektponura  Q*  (Km'nl) nmpunmmanu
HOPMHPOBAHHOE Ha 00BEM pacTBOPA KOJUYECTBO JICKTPUUICCTBA, POIMYIICHHOE
gepe3 JIEKTPOXUMHUCCKYIO SSYCHKY Ha JAaHHBI MOMEHT BPEMCHH.
Hcnonb3oBaHHbIE HCTOYHUKH:

1. Mansiies, 1. B., Paxumos, V. T., & Pyanes, B. C. (2018). 3amurtHasie
nokpbitust ZrO,+ TiO2 Ha TuTaHe, cHOPMHPOBAHHBIC METOIOM ILIA3MEHHO-
ANEKTPOIUTHUYECKOTO OKCHUAMPOBAHMS. B 4YeTBEpTHI MeEXAMCIMILIMHAPHBIHN
Hay4HbI QopyM c MexayHapoAaHsiM ydactuem" HoBble MaTepuanbl Hu
nepcrektuBHbIe TexHogoruu" (pp. 500-504).
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TEPMOANHAMMNYECKHUE 3AKOHOMEPHOCTHA I''TYBOKOI'O
OBE3YIVIEPOKUBAHUS CTAJIN

Annomayusi. B oanuou  pabome 8bINOTIHEHbL CILOJICHBLE
MepMoOuUHaMu4ecKue pacuemsl 21y00K020 00e3y2nepoliCcU8anus pacniasd 8
cucmeme Fe — C — O u oyenenvl npedeivl OKUCTEHUSL yeaepooa 8 IMoll cucmeme.
A maxoice nposooumcsi OemanvbHblil AHAIU3 MEXHOIOSUYECKUX NPOYeccos
2nyb0oK020  00e3y2nepoNCUBaHUst  JIeCUPOBAHHBIX — PACNIAB08 HA  OCHOBE
mepmoouHamuueckux u kunemuueckux pacwemos cucmemst Fe-Cr-Ni-Mn -Si-C -
0.

Kniouesvie cnosa: cmanw, o0be3yenepodcusanus, Kod@@uyuenmos
AKMUBHOCMU, y21epoo, KUCI0POO.
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THERMODYNAMIC REGULARITIES OF DEEP DECARBURIZATION
OF STEEL

Abstract. In this work, complex thermodynamic calculations of deep melt
decarburization in the Fe — C — O system are performed and the limits of carbon
oxidation in this system are estimated. A detailed analysis of the technological
processes of deep decarburization of alloyed melts is also carried out on the basis
of thermodynamic and kinetic calculations of the Fe-Cr-Ni-Mn -Si-C -O system.

Keywords: steel, decarburization, activity coefficients, carbon, oxygen.

B cBs3u ¢ Bo3pacTalomuMHu MOTPEOHOCTSIMH IPOM3BOJICTBA 0CO00
HU3KOYTJICPOJAUCTON CTajdl BO3HUKIA HEOOXOMUMOCTh OoJiee MOAPOOHOTO
M3Y4eHHUsS] PacTBOPOB YIJIEpOAa M KHUCIOPOJA B JKHUIKOM JKele3e MPU HHU3KOU
KOHIIEHTpAIMN YTJIepoaa, 3aKOHOMEPHOCTEH 00e3yriepoKuBaHUS U OICHKU
TEPMOIMHAMHYECKHUX TIPEICTIOB OKUCIICHUS yTIepoa, PACTBOPEHHOTO B )KHIKOM
xKenese.

B pacderax pekoMeHI0BaHO UCIIOJIH30BATh CIAEAYIONINE YPABHCHUS:
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[C] +[O] = COw),

PCO
K, =

Ac Qg

Pco,
K2:

Pcoao

JgKy = ==+ 2,003; (1)
[0]+ COqry = COx),

8718

[C] + COZ(F) = ZCO(F),

p2
K, = co
3

Pco,ac

7558

) lg Kz = T - 4,762,(2)

) ng3 = —T + 6,765;(3)

Y MaCCOBBIE MapaMeTpbl B3AUMOICHCTBUS YTIEPO/ia U KUCIOPOJa B kKeje3e
npu temneparypel600 °C el = 0,243,eJ = 0,13e? =
Tabnuua 1 — Pe3ynapTaThl TEPMOIMHAMUYECKUX PACUETOB PEAKIIMMA

obe3yriepoxxkuBanue ctaym npu tremneparype 1600 °C

—0,32, e = —0,421.

[C1.% | [0].% ac o fe fo ferfo | Peo | [C1[0] | ac-ao
0,1 0,0247 | 0,1038 | 0,0226 1,038 0,914 0,9489 | 0,983 0,00247 0,00234
0,09 0,0273 | 0,0928 | 0,0252 1,031 0,923 0,9518 | 0,981 0,00246 0,00234
0,08 0,0306 | 0,0818 | 0,0285 1,023 0,933 0,9543 | 0,978 0,00245 0,00233
0,07 0,0347 | 0,0710 | 0,0328 1,014 0,944 0,9565 | 0,975 0,00243 0,00233
0,06 0,0403 | 0,0602 | 0,0385 1,004 0,954 0,9582 | 0,971 | 0,002418 0,00232
0,05 0,0480 | 0,0496 | 0,0464 0,993 0,966 0,9589 | 0,965 0,00240 0,00230
0,04 0,0595 | 0,0392 | 0,0583 0,979 0,979 0,9581 | 0,956 | 0,002382 0,00228
0,03 0,0786 | 0,0288 | 0,0781 0,960 0,994 0,9543 | 0,943 0,00236 0,00225
0,02 0,116 0,0186 | 0,1177 0,928 1,016 0,9432 | 0,916 0,00232 0,00218

0,0097 | 0,2290 | 0,00835 | 0,2429 0,849 1,061 0,9003 | 0,842 0,00223 0,00203

fo fo, fc* fo*
1.05 ™N
1.00 \\ I — 1 | :__:Ci
R X
0.90 % I e R Py fo
0.85 Al
0.80
-256-16 0.01 0.02 003 004 005 006 007 008 009 0.1
[cl, %
crutomHast nuaus: eg = 0,13; nynkrupHas munus: eg = —0,17
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Puc. 1. Usmenenne k03pHUIIMEHTOB aKTUBHOCTHU YIJIEpOa U KUCIOPO/ia,
PACTBOPEHHBIX B XKUAKOM Xkene3e npu remneparype 1600 °C, B 3aBUCUMOCTH OT
KOHLICHTPALMH YTJIEPOIa

0.0028
0.0027 -
0.0026 \
N\
0.0025 s_—--.----_--—— —
0.0024 N ac*ao
/’ [C]*[O]
0.0023 ~ —— - = (a0*ac)*
p - = ([C]*[O])*
0.0022 — ([cI*[0])
0.0021 /
/
0.0020
0 001 002 003 004 005 006 007 008 009 0.1
(€], %
crorHas tuaus: ey = 0,13; nyukrupHas muaust: ey = —0,17

Puc. 2. I3MeHeHKe BXOIAIIMX B KOHCTAHTY PABHOBECHUS PEAKIIMU
00€e3yraepoXXMBaHus BEIUMYHMH A, * Ay, [C] - [0] B 3aBuCHMMOCTH OT
KOHIEHTPALUK yIIIEPOaa

HpOI/ISBe,ZIeHI/Ie PaBHOBCCHBIX aKTUBHOCTEU M KOHHGHTpaIII/Iﬁ yrjiepoaa u
KHCJIOpoaa OoNpeCaCIININ U3 KOHCTAHTBI paBHOBCCHA PCAKITHUH.

Pco co
ac a, =—,[C]-[0] = —F—F (4)
c e K; K; 'fc 'fo
0.0028
0.0027
\

0.0026 \

~
0.0025 - I S I |

ac*ao

0.0024 — [CI*[0]

0.0023 // e - = (a0*ac)*
—

0.0022

7 = =([C]*[o])*
0.0021 /
L &4
0.0020
0 001 002 003 004 005 006 007 008 009 0.1
[cl, %
crutomHast nuaus: eg = 0,13; nynkrupHas nunus: eg = —0,17

PucyHok 3 — MI3MeHeHue BXOASAIINX B KOHCTAHTY PABHOBECHS PEAKIIUU
00€e3yriIepoKUBaHKS BEIMYHH d, * g, [C] - [0] B 3aBUCHMOCTH OT
KOHIICHTpAIIMH yTJIepojia
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Koncranta paBHOBecHs — TIOCTOSIHHAs BEJIWYMHA MPH TOCTOSHHOM
temneparype. [lonmxenune Py npu rrydbokoM 00€3yriiepoXUBaHUU TPUBOIHUT K
MIPONOPLIMOHATIEHOMY YMEHBUIEHUIO TPOU3BECHUS aKTUBHOCTEN 8¢ * d, (pHC. 3).

[IpousBeneHne KOHLIEHTpPALMKA YIJepoJa M KHUCIOPOAA TaKXKe Kak u
NPOU3BECHUE WX  AaKTUBHOCTEH  yMEHBIIAETCS  MPOIMOPLIHUOHAIBHO
MOHIKEHUIO Ppp. B TO ke Bpems mnpousBeAeHUE KOHLEHTpauuid OoOpaTHO
MPOMOPIIMOHATIFHO TPOU3BEICHUIO KOI(PPUIIMEHTOB aKTHBHOCTEH, KOTOpPOE
TaKKe 3aBUCUT OT KOHIICHTPAINH YTIEpoa.

3akirouenmne

[Mpu kounentpanuu yriaepoaa [C]>0,057 % ero koappuimreHT ak THBHOCTH
oosnbie enuauIlbl. [lpu konnenTpanuu yriepogaa mexee 0,057 % non BiusitHueM
PacTBOPEHHOTO KHCIOpoJa KOX(P(UIIMEHT aKTUBHOCTU YIiepo/ia CTAaHOBHUTCS
MEHBIIIE €AMHHIIBI, AKTUBHOCTH YTJIEPOJIa — MEHBIIIE KOHIIEHTPAIIUH.

Pacuetsl mokaszeiBator, uto npu 0,026 % C xordduMEeHT aKTUBHOCTHU
kucioposa paset eaunuiie. [Ipu [C]>0,026 % C mon BnusHueM Kuciopoaa f, <
1 ¥ aKTUBHOCTH KHCIIOpOJaa MeHbIle ero koureHrpamuu. [Ipu [C] <0,026 % C
NOJl BIMSHUEM Kuciopona f, > 1 W aKTHBHOCTh KHUCIOpOAa OOJBIIE €ro
KOHIICHTPAIIHH.

[IpousBenenne KOIPPUIMEHTOB AKTUBHOCTH YTJIEpoAa H KHCIOpOJa
U3MEHSIETCS] C I3MEHEHHUEM COCTaBa pacTBopa U uMeeT MakCUMYM (f¢ * fo)max =
0,9589 npu 0,05 % C.

Paccuntana MuHMManbHAas PpABHOBECHAs KOHIIGHTpalus yriepoja,
COOTBETCTBYIOIIAs PACTBOPUMOCTH KHCIOPOJa B JKUIKOM >Keje3e, KOTOPYIO
MOKHO Ha3BaTh TEPMOJMHAMHYECKUM TMPEAesoOM 00e3yrJIepOKUBAHUS CTallu.
[Tpu temnieparype 1600 °C sto mpunen paseH [C]in = 0,0097 %.

Hcnonb3oBaHHbIE HCTOYHUKH:
1. [Tanepun C. H., Ilagepuna E. H. TepmMoamnamuka u pacdeTsl mpoliecca
riryookoro obesyriepoxuBanus ctanu // nekrpometammyprusi. — 2005. — Nel0
—C. 19-24
2. TypcynoB H.K., Vpazbaee T.T. TypcynoB T.M. Meroauka pacuera
KOMITJIEKCHOTO packucieHus ctanu mapku 20I'J1 ¢ amomuHueM U KanbiueM //
Universum: TexHu4ecKre HayKu: JICKTPOH. Hay4H. xKypH. 2022. 2(95).
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AHHOMCZL!M}Z. B oannas cmamovs nocesiujena Uccne008anuIo npoyeccos
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RESEARCH AND IMPROVEMENT OF PRODUCTION TECHNOLOGY
OF HIGH-MANGANESE STEEL 110G13L FOR RAILWAY FROGS

Annotation. This article is devoted to the study of the processes of joint
deoxidation and modification of high-manganese steel 110G13L in (Al + Ti) and
(FS45A15 + Ti), when performing a series of laboratory experiments in a
resistance furnace (Tamman furnace).

As a result, the change in the modifier during the melting of steel 110G13L
for railway frogs, impact strength, in the total content of (FeO) and (MnO) =
5.18%, is 230 J/cm3 (at 20 °C).

Key words: steel 110G13L, modifier Al+Ti, modifier FS45A15+Ti,
ferrosilicoaluminum, deoxidation, degree of assimilation, oxygen activity,
crosspiece.

B pabote paccMoTpeHna BO3MOKHOCTH Kcrpecc-onieHkd Y, (FeO + MnO)
NyTeM HW3MEPEHUs aKTUBHOCTH KHUCIOPOJa B KHUIAKOW cTamd. MOHOOKCHI
maprania MnQO, Haxoasmuicsi B CTajad, MO JaHHBIM OOJBIIOTO KOJUYECTBA
UCCJICOBaHUMH, 3HAYUTEIILHO yXyIIaeT ee TPEIIMHOCTOUKOCTD,
HU3HOCOCTONKOCTB, MNIACTUYHOCTD, XJIaJ0CTOUKOCTh U APYTHUe CBOKCTRA.

BricokomapraHiieBblie ctanu, coaepxkamue 8,5-15 % Mapraniia, 6arogaps
BBICOKOM M3HOCOCTOMKOCTH MPH BO3JAEHCTBUU yIAPHBIX HArpy30K, YK€ MHOTHE
rolbl  OCTalTCS HE3aMEHHUMBIM  KOHCTPYKUIHMOHHBIM  MAaTepUaIOM IS
U3rOTOBJIEHUSI ~ CMEHHBIX  JleTajeil  MamuH U o0OpynoBaHUA B
MaIllMHOCTPOUTEIBHOMN, TOPHOPYIHOM, METAILTYPTrHUECKOM, )KEJIIE3HONOPOKHOM U
OPYTUX OTpacisixX MPOMBIIUIEHHOCTH. I3 »3TUX cTajledl W3roTaBlIUBAIOT
(byTepOBKH BUXPEBBIX U IIAPOBBIX MEJIBHUII, TPAMBAWHBIE U JKEJIE3HOAOPOKHbIE
KPECTOBUHBI U CTPEJIOYHBIC MEPEBOAbI, TYCEHUYHbIE TPAKH, 3BE3A0UYKU, 3yObs
KOBILIEH KCKaBAaTOPOB U IPYTHUE JACTAIH.

B  kauectBe anpTepHAaTUBBI  pacCMaTpuBalci, B TOM  YHCIIE,
deppocwmukoantomunnii  (PCA). Opnako mupokoe mnpuMenenne DOCA
CAEPKUBAJIOCh HEJOCTATOYHOM €ro M3y4eHHOCThIO, B YACTHOCTHU, OTCYTCTBHEM
HAJIS)KHBIX CBEJICHUH 0 (ha30BOM CTPOCHUH, 00 ONTUMATHLHOM PAacX0/ie, O CTEIIEHU
YCBOCHUS afOMUHUS U 00 oOpasyromuxcs mpu 3toM HB. OTCyTCcTBYIOT Takxke
TaHHBIE 00 3P PEKTUBHOCTH €r0 MPUMEHEHHUS B KOMIUIEKCE ¢ TUTAaHOM. [1]

UccrenoBanre s¢dextuBHOCTH 3ameHbl Momupuraropa (Al+Ti) Ha
(®C45A15+Ti) mpu oOpabotke cramu 110I'13J1 comepikanme KucCIopojaa
OTIPEJICIICHO C TTIOMOIIBI0 (PPAKIIMOHHOTO Ta3 aHAJIN3aTopA.

Jns  wu3yyeHus  TPOLIECCOB COBMECTHOTO pacKuCJIeHUsT |
MoauduIMpoBaHus BbICOKOMapranmoBucton cramm 1100'13JT B (Al+TI) un
(®C45A15+Ti) ObUTO BBEITIOTHEHA CepHst TAOOPATOPHBIX dKCIIepUMEeHTOB. [I1aBka
MPOBOJIMIIACH B MI€YU CONPOTUBICHUSI TaMMaHa.

Macca muxtel B cpenHem coctaBisuia 310r. Meramun pacriaBisuid B
QJTyHJIOBOM THIJIE, Marepuag KOTOPOTO BBIOMPAOT B 3aBUCUMOCTH OT
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HCCIEAYEMOTO MeETajula, TEMIIEPATyphbl OIbITA W PACKUCIUTENSA. YUyIIKOBBIN
amomunust (Al+Ti) Ha peppocmmkoamomunmii (PC45A15+Ti) monaBanu yepes
KBapIEBYI0 TPYOOUKYy CBEpPXY B pacIljilaB B BUJE MEIKOJIPOOJECHBIX KYCOUKOB.
HarpeB u pacmnaBnenue muxthl (-60 MuH) npoBoagwiu B cpeae Ar. Ilocie
pacIuIaBlIeHHs] MeTajljla B ME€YM CO3[aBajiid CpPeAy YMCTOTO aproHa U OoTOupayiu
MpeaBapuTeIbHyI0 NMpoOy. 3acackiBaHUE MPOOBI U3 paciliaBa OCYILIECTBISIOCH
KBapIieBOM TPyOOUKON ¢ BHYTPEHHHUM JHaMeTpoM 7 MM. Macca nepBblil poOs
coctapisiia okoso 20 r. IlpoOy oxnaxaanu B Teuenue - 30 ¢ B cpeae aprosa,
nanee — Ha Bo3ayxe. Ilocie orbopa mnpoObl MpU PacIUIaBICHUU IIUXTHI
npucakuBanu amoMuHuii u ThtaH (Al+TI), mpu 3amaHHOM CcolepKaHUN
OCYIIECTBIISUIA BbIAEPKKY 10-15 MHUH 171 cTaOMIM3aIiuu TeMIepaTypbl Moclie
npucagku. llocie BbIEPXKKHM OTOMpanu BTOpolo mpoly. Bropyio miaBky
IIPOBOJIUIIN AaHAJIOTUYHO, B OTJIMYUE OT OTOOPA NEPBOM MPOOBI MPH pacIIaBICHUN
IIUXThI IPUCAXHUBATU QeppocrukoantoMuuuil u tutad (PC45A15+Ti).
Pe3yabTaThl ONBITHBIX IJIABKH ¥ UX 00CYK/IEHUSA

Omnpenenenue coaep:kanus KUciIopoda B oOpasliax BhICOKOMAapraHIeBON
cranu 110I'13JI mpoBOAUIN METOJIOM BOCCTAHOBUTEIHLHOIO TUIABICHUS B TOKE
uHepTHOro Tra3a Ha ananm3arope TC-600 pupmer LECO.

Ananuz  pesynomamoe  oxcnepumenma. CoaepxaHUE  KHUCIOpOAA
ompenessyii B oOpasnax BeicokoMmapranieBoit cramu 110I'13J1, orobpanHbIX 10
packucienus (mpoda 1) u mocne packucienus (rmpoda 2).

O6ee conepkanne KUCIopoia B BeicokoMmapranieBoi ctanu 1100°13J1 go
packucnenus (mpoba 1) cocrasusier 0,00332-0,00336 %, HO MOCIEe PACKUCICHUS
(mpob6a 2) ono cuumxaetrcs go 0,00125 - 0,00188 %. Ilpu stom o6GpaboTka
BbIcOKOMapranioBuctoi cranu 1101'13J1 packuciutenss onbITHONM TEXHOJIOTUU
obOecrieurBaeT Ha TPETh MEHBIIIEE COJIepKaHUe Kuciaopoaa (tTabmuma 1).

Tabmuma 1 — Coneprkanne KUCIopoa B BBICOKOMapTraHIIeBON CTaIu
110I'13J1 mpu o6padoTke komruiekcamu (Al+Ti) u (PCA+TI).

Ne Bapuant o6pabotku cranu | MecTto 0T60pa npoosI EI/(I)(?J'IG(I)) i;ing [O], %
e P p pa p e p )
1 O6paboTka B KOMILIEKCOM Jlo oOpaboTku 0,00322
(0,7 xkr/r Al+ 1,6 kr/t Ti) [Tocne 06paboTKH 0,00188
Jlo o6paboTku 0,00336

2 O06paboTka B KOMILJIEKCOM

(3,5 xr/t ®CA+ Lo kr/T1TD) | 1100116 06paboTKK 0,00125

N3mepenue akTUBHOCTH KHUCJIOpOJa MoKa3biBaeT (Tabnuua 1), 4ro mpu
OJIMHAKOBOM AaKTMBHOCTH KHUCJIOpOJAa B BbICOKOMapranneBou crtamu 1101'13J1
obpaboTka pacmiaBa komiuiekcom (DCA+Ti) obecrieunBaeTr Oosiee TiayOoOKoe
packKucieHue, 4eM B ciaydae 00padboTku ec komruiekcom (Al+Ti).

Ocratounoe coxepxkanue Al m Ti. MccrnemoBanm TakXke OCTATOYHOE
COJIep’KaHUE U CTCTICHb YCBOCHUs amfoMuHMsl 1 Thtana npu (Al+Ti) u (DCA+TI)
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BapuaHTax packucieHus BeicokoMapranuesBoit cranu 110I'13J1. Ilpu oOpaboTtke
BbicokoMmapraniieBoi cramu 110I'13J1 mo kommiekcom (Al+Ti) xoHIEHTpaIus
octatouHoro amomunus 0,018 %, a crenens ycBoenus - 18,66 %. I1pu oOpaboTke
BbicokomapraniieBoi cramu 110I'13J1 mo kommiuekcom (PCA+TI) conepkanue
octatouHoro amomunus 0,024 %, ctenenb ycBoenust —44,58 %.

Ha pucynke 1 mpuBencHBI CpaBHHUTEIBHBIE COJEPIKAHHUS OCTATOYHOTO
antoMuHusl BBIcOkoMapranieBoil ctanu 110I'13J1 oOpaboTaHHON KOMILJIEKCOM

(Al+Ti) u (PCA+TI).

0.030 - 0.095 -

0.025 -

0.09 -

0.020 - ©

0.015 - DAl. 2. 0.085 - AT
S o010 4 mo.. [ .
—= 0.08 -
< 0.005 -

0.000 - 0.075

1 1

Pucynoxk 1 — Ocrarounoe conepxanue
AJIIOMHUHUS B BI)ICOKOMapFaHIIeBOI\/'I cTajin
110I'13J1, o6padoTanHOM KOMILTIEKCOM (Al +
Ti) u (OCA + T).

Pucynoxk 2 — OcratoyHoe cojiep:KaHle TUTAaHA B
BbICOKOMapranueBou ctanu 11001371,
o6paboTanHoi komruiekcoM (Al + Ti) u (PCA
+ Ti).

AHanu3 cojaep)kaHus TUTaHa B oOpaboTaHHO# kKomruiekcoM (Al + Ti) u
(®CA + Ti), mnaBkax rnokaszan (pUCyHOK 2), uTo B ciydae npumeneruss ®CA
ocTaToyHOE cojaepkanue Turana coctaBuio 0,094 % mno cpasrenuto ¢ 0,084 %
IIpU MPUCAJIKE TUTaHA COBMECTHO C aJllOMHHHUEM, yrap tutaHa 39,9 % u 46,3 %
COOTBETCTBEHHO. JTO CBHUIECTEIBCTBYET O TOM, YTO IPHU TAaKOM KE PaCXoje
TUTAHOBOW T'yOKH CTETeHb YCBOCHHUSI THUTaHa Bo3pactaer ¢ 53,7 % no 60,1 % B
ciydae ero BBelieHus: coBmecTHO ¢ DCA.

0,004

IR —eAi050,
0,003 \ \ ALO*SIO,
0,003 \ ™ ALO,

0,002
’ \ [0]=0,00225%

= 0,002

0,001 ~ —— | [01=0,00125%]
\ -_'—_"'.-————-___

0,001 — [0]0,0008%

0,000

0,009 %00 U005 UUTO TOTS U020 VRV 03

[All, %

PucyHok 3— 3aBUCHUMOCTH pacTBOPUMOCTH KHUCIIOPO/ia B paciljiaBe COCTaBa
cranu 110I'13JI mpu Tremnepatype 1873 K oT koHIEHTpauuu KpeMHuUs U
AJIOMUHHUS: ® — DKCIIEPUMEHTAJIbHBIC IAHHBIC;

Tabnuia 2 — Conepxanue kuciaopoza B cranu 110I'13J1 skcneprmeHTanbHOM 1
pacyeTHOU
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BapuanTt 00paboTKu cTasu 2 [O]sken, 2 [O]lpaca, %0 mMacc AY[O], %
% macc
O6paboTka B komriekcom (0,7 kr/T 0,00188 0,00225 0,00037
Al + 1,6 xr/T Ti)
O0paboTKa B KOMILIEKCOM 0,00125 3Al,03:2Si0; 0,00125 | O
(3,5 xr/t ®CA + 1,6 kr/T Ti) Al>03-SiO; 0,0008 0,00045

OrieHka pa3HuIla PACUCTHBIX U AKCIIEPUMEHTAIBHBIX Pe3yabTaToB 110 A [O]
nokazaia, uro A [O] npu o6padorka B komiuiekcom (0,7 kr/t Al + 1,6 kr/t Ti)
cocTtaBuiio 3,7 ppm, a ipu oOpaboTke B komiuiekcom (3,5 kr/tr ®CA + 1,6 kr/t
T1) cocraBuio 4,5 ppm.

Onpedenum axkmuenocms Kuciopoda. Ilpu copepkaHUM KHUCIOpOAa
0,00336% no oopadotku komruiekcoM (PCA+TI), ajo] =0,000585%, momyuum
> (FeO+Mn0)=5,18%.

BuIBOABI

JIIst  KEJIe3HOJIOPOKHBIX ~ KPECTOBHMH, yJapHas BSI3KOCTh JOJDKHA
npesbimath 200 Jx/cM3, 1is Hamero ciydasl, KOrja CyMMapHOE COZEpP:KaHUe
(FeO) u (Mn0)=5,18% npu 20 °C, ynapHas Bi3kocTb paBHa 230 Jlx/cm3.

Peamuzanmst ~ pa3paOOTaHHBIX  TEXHOJIOTMUECKMX  PEKOMCHIAIIH
onpoboBanus Ha 3aBojie JIM3 oxumaercs noiny4arb KaueCTBEHHBIE OTIUBKHU 0€3
ne(deKTOB, C BBHICOKUM W CTAaOWIBHBIM YPOBHEM MEXaHWYECKHX CBONCTB U
NOBBICUTD A (PEKTUBHOCTH KOBIIOBOM 00paOOTKHU U MOJTYUYUTh 33 CUET CHIKEHUS
pacxoja pacKUCIUTENS U MOAU(PUKATOPA SKOHOMUYECKUN I PEKT.
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Camapkanockuil uHCmumym IKOHOMUKU U Cepeuca
Y3oexucman

INPOBJIEMBI, CBA3AHHBIE C MAPKETHUHI'OM B
JAEATEJIBHOCTHU CYBBEKTOB MAJIOI'O
NPEAINIPUHUMATEJBCTBA

Annomayusa. Ce2o0nsi 6 Y30exucmane cmpemMumenvHO pa36UEAemCs
manoii  6usnec. C  ygenuyeHuem — KOauvecmea  CyObeKmog8 — Manozo
NPeoOnpUHUMAmMenbCmed yCUIueaemcss U KOHKYDEHMHAs cpeoda MedxHcoy HUMU.
Cybvexmul manozo OusHeca ceuyac CmMaikugaromcsi He ¢ (UHAHCOBLIMU U
IOpUOUYECKUMU NPOOIEMAMU, A C NPOONIeMAMU, CBA3AHHBIMU C PLIHKOM, MO eCMb
MapkemuHeomM. B OanHou cmamve paccmampuearomcs MAapKemuH2o8ble
npobIembl, ¢ KOMOPLIMU CIMATKUBAEMCS MAbILL OU3HEC 8 MUPOBOT NPAKMUKe.

Knrouesvie cnosa: manvlii 6usnec, mapkemuHe, npoodiemvl MapKemuHed,
MauM-MeHeOHCMEHM, UCKYCCMBEHHbI UHMELLEKM, COYUAIbHbIE Cemu.

Kholmamatov D.Kh.

associate professor

Samarkand Institute of Economics and Service
Uzbekistan

PROBLEMS RELATED TO MARKETING IN THE ACTIVITIES OF
SMALL BUSINESSES

Abstract. Small business is rapidly developing in Uzbekistan today. With
the increase in the number of small businesses, the competitive environment
between them also increases. Small businesses now face not financial and legal
problems, but problems related to the market, that is, marketing. This article
discusses the marketing problems that small businesses face in world practice.

Key words: small business, marketing, marketing problems, time
management, artificial intelligence, social networks.

Ha ocHOBe exeromqHoro oOecrnedeHrus COLUaIbHO-3KOHOMUYECKON
CTaOMIIBHOCTH B Y30€KHCTaHe, TIOBBIIICHUS 0JIArOCOCTOSHUS HACEICHMS, YPOBHS
noTpeOeHusl,  3aHATOCTH W JIOXOJIOB,  HAINOJHEHWUS  BHYTPEHHETO
MOTPEOUTEITHCKOTO pBIHKA MECTHBIMH TOBapaMu, obOecrnieueHust
KOHKYPEHTOCIIOCOOHOCTH HAIIMX HAIMOHAJBHBIX TOBAapOB Ha 3apyOeKHBIX
PBIHKY, Maiblid Ou3Hec cy0. CienyeT OTMETUTh, YTO HEJBHKMUMOCTh 3aHUMAET
ocoboe Mecto. C HnHauama 90-x romoB OOJBIIOE BHUMAHHUE YIEISIOCH
OTHOIIEHUSIM COOCTBEHHOCTH. B pe3ynbTaTe pedopm, MpOBOAUMBIX IMOATAMTHO HA
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MNPOTSKEHUH MHOTHUX JIET, CErofHs Maylblii OW3HEC CTaHOBUTCS OCHOBOW
SKOHOMUKMU HAIlIEW CTPaHBbI.

JlocTrkeHue 3TUX pe3yJbTaTOB JOCTHIaeTCs 3a CYET rOCyJapCTBEHHOM
MOAJIEPKKM CYOBEKTOB MAaJIOTO MpEANpPUHUMATENIbCTBA, IPEAOCTaBICHUS
HKOHOMHYECKOU CBOOO/IbI, CO3/IaHMSI TPABOBBIX OCHOB JEATEIBHOCTH, YCUIICHUS
(pMHAHCOBO-3KOHOMUYECKON MOAAEPKKU. PpIHOYHAs HHPpaACTpyKTypa Ba)kHa
st 3G HeKTUBHONM pabOThI CyOBEKTOB MaJIOTr0 NMpeAnpuHUMarenbeTsa. [loaTomy
C TNEepBBIX JHEH Hamedl HEe3aBUCUMOCTH OOJbIIOE BHHUMAHHUE YJIEISIOCH
GopMHUpOBaHUIO PBIHOYHOM HH(PpacTpykTypel. B pesynapTaTe cerogs
(uHAaHCOBBIE OpraHU3alu (KOMMepueckre OaHKH, CTpaxoBble, KPEAUTHBIC
COI03bI, JIOMOAapJbl M [p.), IOCPEJHUYECKHE U TOPIrOBbIE OpraHu3aluu
(Opokepckue KOHTOpPBI, KOHTPAre€HTbI, NPEINPUSATHS PO3HUYHOW, ONTOBOMU
TOPTOBJIM M Jp.), JIOTUCTUYECKUE CIYKObl W TPAHCHOPTHBIE OpraHU3alIUM,
MH(GOPMAIIMOHHO-KOHCYJIbTAIMOHHBIE  (UPMBI  CIIOCOOCTBYIOT 3(PhEeKTUBHOM
pabotre Majoro OM3HECa U YaCTHBIX MPEANPUITHIA.

CyObeKkTsl MaJIOrTO MPEeANPUHUMATEIBCTBA CUUTAIOTCS  OCHOBHBIM
MCTOYHUKOM B IIPOU3BOJICTBE TOBAPOB HAPOJHOIO MOTPEOICHHS, KaK U BO BCEX
oTpacisix U oTpacisx. Manelii Ou3HEC ¥ YaCTHBIC MPEANPUATUS CAMOCTOSTEIBHO
peaNu3yroT MPOU3BEICHHYIO MPOAYKIIMIO Ha BHYTPEHHEM M BHEIIHEM DPBIHKAX.
[Ipu »>TOM mepen  cyObekTamMu  Malloro  OuW3HEca W YacTHOIO
peINPUHUMATEHCTBA BOSHUKAET Pl MPOOJIEeM MpU U3YyUYEHUU KOHBIOHKTYPHI
BHYTPEHHETO U BHEIIHErO0 pPbIHKA, KOHKYPEHTHOW Cpeabl, MNOTpeOHOCTEH
oTpeOUTeINeH.

W3 ombiTa MUPOBOW NPAKTUKA HU3BECTHO, YTO OCHOBHBIE MPOOJIEMBI
CyOBEKTOB MaJIOro MPEANPUHUMATENbCTBA CBA3aHbI ¢ (DMHAHCAMH, YIIPABICHUEM
U MapketTuHrom. Eciam Mbl 00paTiM BHUMaHHE Ha aHalu3 3apyOe’KHBIX
MCTOYHUKOB, TO YBUJIUM SIpKO€ TOMY ToaTBepkaeHuE. BoT 10 ocHOBHBIX OM3HEC-
npoOJieM, HanboJee BaKHBIX JIJI1 Mayioro OusHecal:

1. VYmpapnenwe ¢uHaHCAMU — COCTaBJIICHHE OO/pKETa, BEICHUE
(MHAHCOBBIX OTYETOB, OTCIC)KUBAHHUE PACXO/I0B, OIJIaTa CYETOB U T.1.

2. Co3maHne Ka4yeCTBEHHOW KOMaHAbl — MOUCK M HAWM YEeJIOBEYECKHX
pecypcoB (mepcoHaa), KOTOpble TOMOTYT Pa3BUBAaTh MaJIblii OM3HEC.

3. OxpaHa 310pOBbsl COTPYJHUKOB — ITOMCK IPaBUJIBHBIX PELICHUN IS
COTPYIHHUKOB, COCTaBJIEHUE OIO/IKETa U T. JI.

4. Co3ganue (pUPMEHHOIO CTHJISI — CyOBEKTaM MaJloro OM3Heca CIedayeT
C03/1aTh COOCTBEHHBIN OpEeH/I, YTOOBI BBIEIUTHCS CPEU KOHKYPEHTOB U CO3/1aTh
coOCTBEHHBIN 00pa3 B COZHAHUH MOTPeOUTEINEH.

5. Pacmmpenne mMacmTaboB Bamiero OusHeca - omnpe/eleHre MPaBUILHON
CTpaTeTruu Pa3BUTHS U MOAJIEPKKH OU3Heca.

6. CobOmrofeHne mpaBuil - CTPOTOE€ COOMIOACHUE 3aKOHOB CTPAHBI TPH
BEJICHUU OU3Heca.

1 https://www.fundera.com/blog/small-business-problems
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7. Pabota ¢ neHexxHbIM moTokoM. [[ns manmoro Ou3Heca BaKHO TPAaTUTh
NpUOBLIL HA MPABUIIbHBIE BEIIH.

8. bbITh 3(Q(EKTUBHBIM PYKOBOAUTEIEM — 3HAYUT MOTHBUPOBATH
KOMaH/y Y MOBBIIIATh 3HTY3HUa3M B paboTe.

9. TaliM-MEHEIKMEHT - Ka)Ibl MPEAIPUHUMATEND JOJDKEH IMPaBUIBHO
TPAaTUTh BpeMsl ¥ 3(PPEKTUBHO paclpeiesaTh BpeMs B BEIEHUU CBOEro OM3Heca.

10. 3naiite, Korma JeJIErMpoBaTh IOJHOMOYMS —  pa3leiisiiTe
OTBETCTBEHHOCTb U OTKA3bIBAUTECH OT YACTU KOHTPOJISI, YTOOBI COCPEIOTOUUTHCS
Ha JIPYTUX acnekrax OusHeca.

N3BecTHBIN sKkcnepT mo manomy OusHecy Hukku Jlamapko mMHOro jet
3aHMMaeTcsl MccieoBaHueM Mpobiem Mmanoro OusHeca?2. Ilo cnoBam Huxkwu
Jlamapko, ObITH BiIaJI€TbIEM MaAJOro OU3HEca HEMPOCTO. MabIiM NpeanpUATUIM
NPUXOJUTCS CTAIKUBATHCA C MPOOIeMaMu Ha Pa3HbIX YPOBHSIX, OT MECTHOIO J10
MEXTYHAPOTHOTO. DTH TPYIHOCTH BBIHYKJIAIOT K000 CyOBEKT Majoro Ou3zHeca
NEPEXOIUTh HA YPOBEHbD BiaJIelblla OM3HEeca WM BOOOIE OTKa3bIBATHCS OT HETO.
B To e Bpems 3TO moMoraeT y3HaTh, KaKUX Mpo0JIeM 0KU1aTh, YTOOBI BIaeliell
O6uzHeca ObUT TOTOB MPEOAOJETh UX, Koraa npuaet Bpems. Kpome Toro, Mcmann
Pyu3, yuenslif-uccneoBareiib, XOpOIIO U3BECTHBIN TpodieMam Maioro OusHeca,
B XOJI€ CBOET0 HCCIEOBAHHUS OTMETHJI CIEIYIONIUE MPOOJIeMbl, ¢ KOTOPHIMU
CTAJIKUBAIOTCS CYObEKTHI MaJIOT0 OH3Heca:

1. Ilpobnemsl kubGepOezomnacHocTH. OJHON M3 OCHOBHBIX MPOOJIEM,
3aTparMBaoIUX MaJblil OM3HEC, SBIsIETCs yrpo3a kubepOe3onacHOCTH Ou3Heca.
Cucrembl 0€30MACHOCTH, HCHOJB3yEMbIE MaJbIMU NPEIUPUATUSAMHU, Kak
IPaBUJIO, UMEIOT HEOOJIBIINE PAa3MEPhI, UTO AeNaeT uX 0ojiee ysI3BUMBIMU JIs
XaKepOB, BUPYCOB U KPaKH MOTPEOUTEIHLCKON HHGOPMAIIUH.

Bnapenpipl  Mamoro Ou3Heca HE JODKHBI CTaBUTh IO YIpo3y
0e30MacHOCTh CBOEGH KOMIAHUM U, B CBOIO OuYepenb, JOKHBI HCKATh
aBTOpuTeTHY!0O HWMT-KOMIaHWiO JJ11 HACTPOMKM KOHKPETHBIX MapaMeTPOB
0€301acHOCTH, HEOOXOUMBIX JIISI KX CUTYAIIHH.

2. TlpoOnembl HaJOTOBOTO 3aKOHOAATENbCTBA. 3aKOH O COKpALICHUH
HAJIOTOB M CO3JaHMM pabouyMX MECT BHOCUT HM3MEHEHHsSI B KOPIIOPATHUBHBIE
HAJIOTH, KOTOphIE MOTYT OKa3aTh OOJIbIIOE BIMSHHE HA TO, Kak Majble
OpeanpusITus IIataT cBou Haynoru. CyOBeKkT mayioro Ou3Heca JOJDKEH Bceria
coOI0IaTh HAJIOTOBOE 3aKOHOJATENICTBO M MpaBuja, YTOObBI B KOHIIE
HAJIOTOBOTO C€30Ha HUKTO HE YAMBHWICA, OOHApY>XUB, UTO y CyOBEKTa Majoro
Ou3Heca ecTh He3aIUIaHWPOBAaHHAsA CyMMa B €ro OI0IKeTe.

3. Pa3BurHe pbhIHKAa MEIHWLIMHCKOIO CTPaxOBaHHs. 3aKOH O CHM)KEHHH
HaJOroB M 3aHATOCTH BKJIOYAET OINpEIACICHHbIE HW3MEHEHUS Ha pbIHKE
MEAUIMHCKOTO CTpaxoBaHus /i ¢puszndeckux aull. OTHaKO MHOTHE BIIaJICNIbLIbI
Majoro OM3Heca OCTalTCs B HEBEAEHUH, [IOTOMY YTO HE 3HAKOT, YTO 3TO 3HAYUT.

2 Nikki LaMarko.https://smallbusiness.chron.com/problems-smallscale-businesses-12355.html
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Kak Bnagenen OuszHeca, mpeAnpUHUMATEIN XOTSAT 3HATh, KaKue TJIAHbBI
CTpaxOBaHUsl JOCTYIHBI U CKOJBKO OYIYyT CTOUTH CTpaxoBbie B3HOCHI. Jlyuiie
BCETO MPOBECTH COOCTBEHHOE UCCIEIOBAHUE O TOM, KaK MOJYYUTh CTPAXOBKY B
KauecTBE BJaJeiblla MaJIoro OM3Heca WU CaMO3aHsITOrO JIUIIA.

4. Henpenckazyemble cTuxuiiHble O6eacTBusa. MHorma nmpoGiemMbl Majioro
Ou3Heca HaxXoIsATCS BHE KOHTposisi mnpeanpunumatens. K stoli kareropum
OTHOCSITCSl CTHXUMHBIE OeACTBUA. BOT moueMy OHM Ha3bIBalOTCA JelaMu
boxpumu. Bnagenbupsl Ou3Heca  JODKHBI  OBITh  TOTOBBI K JIFOOBIM
HEOXXUJIAHHOCTSAM. Byayiue miansl HOKHBI OBITH CACTAHBI JJISI 00€CTICUCHUS
HEMPEePHIBHOCTH OM3HEca, KOT[a 4TO-TO MOoiIeT He Tak. Ecinu y cyObekTa Masioro
Ou3Heca eCcThb TUIaH JEeUCTBHI B UpE3BbIYANHBIX CUTYAITUSX, MAJIbI OU3HEC MOXKET
BOCCTAHOBUThCSl mociie OeacTBus ObicTpee, 4yem 0Oe3 mmiana. Hukto He
3aCTpaxoOBaH OT CTUXUUHBIX O€JICTBUH, MOITOMY MaJIbli OM3HEC BCETa JOJIKEH
OBITH TOTOB.

5. HeyBepenHocTh B dJkoHOMHKe. CruxuiiHple O€ICTBUS — HE
€MHCTBEHHOE OEJICTBHE, C KOTOPHIM TMPUXOJUTCS CTAIKUBATHCS MAJIOMY
ousHecy. Enie oqHUM CTUXUNWHBIM O€JICTBUEM SIBIISICTCS] SKOHOMUYECKUM KPU3HC.
B 3aBucuMocTu OT TOro, ¢ KaKMM SKCIIEPTOM BbI pa3roBapUBaETE, Bl MOXKETE
CKa3aTh, HAXOUTCS JIU IKOHOMHUKA Ha MOAbEME WU B PEIIECCUH.

Kax Bmanmenen mamoro OusHeca, MpeANpPUHUMATEN JTOJDKEH 3aHUMAThCS
CTpAaTeTMYEeCKUM  IUIAHUPOBAHUEM  JUIsI  PEIICHHUA  JIIOOBIX  MpoOJIeM.
CrpaTternueckoe IUIAHUPOBAHUE OINPEIEISeT, YTO JOJDKHO OBITh CHIETaHO B
OmkaiiieM Oyymem.

6. UckyccrBennbiii uHTeIekT (Artificial Intelligence). Kak Bmagenery
Majoro OuW3Heca, TEXHOJOTUH — JPyr WU Bpar OU3HEC-CTPYKTYpHI, B
3aBUCUMOCTH OT TOT'0, Ha KAKOM KOHIIE TAJIKU Bbl HAXOJUTECH.

MHorue npeanpusaTHs HAYUHAIOT BUAECTh TPEUMYIIECTBA HCKYCCTBEHHBIH
MHTEJUICKT ¥ HAYMHAIOT BHEAPSTH €ro B CBOM Ou3Hec. [1o MHEHHIO KpUTUKOB 3TOU
TEXHOJIOTUH, OHA MOJHOCTHIO YCTPAHUT PYUYHOU TPY/l U 3aCTaBUT MHOTHUX JIFOJIeH
noTepsiTh padoTy. CTOPOHHUKU 3TOM TEXHOJIOTMU YTBEPKIAIOT, YTO HAJU4UE
CUCTEMBI, KOTOpas JyMmMaeT KaK dYeJIOBEK, MOXET OBbITh TMOJE3HO s
MIPOTHO3UPOBAHUS U aHAJIN3A.

B KkoHIIE KOHIIOB, BOIIPOC O TOM, IOJIE3E€H JIU UCKYCCTBEHHBI MHTEIJUIEKT
1T OM3HECa, 3aBUCHUT OT BJIaeliblia MaJIoro ousHeca. Bnagener magoro o0usHeca
JOJKEH MPUHATH 3TO PEIICHUE U MOTPATUTh HEKOTOPOE BPEMs, UTOOBI MOAyMAaTh
00 srom. Ecim cyOBekT mamoro Ou3Heca pemuT BHEIPUTh HCKYCCTBEHHBIN
WHTEJUICKT, OH HE JIOJDKEH IUIaBaTh 00EMMHU HOTaMU;, HAYHU C MEHBIIINX BEIIeH U
MOCMOTpPH Kak moiaer. Hanpumep, eciu y npeanpusitis majiaoro Ou3Heca €cTh
BeO-calT, HEOOXOAMMO J00aBUTH HECKOJBLKO YaT-00TOB, 4YTOOBI MOMOYL C
o0CITy)KUBaHHEM KJIUEHTOB. ECIM 3TO MOMOXET, pacCMOTPHUTE BO3MOXKHOCTH
n00aBIeHUsI HCKYCCTBEHHOIO MHTEJUIEKTA B Ipyrue 00nacTu OusHeca.

7. Pasutue couumanehbix cetedt (Evolving Social Media). Muorue
MOJIOJIbIE MOJIb30BaTENM Teneph u3deratot Facebook u nepexintouaroTcst Ha Takue
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miatgopmel, kak Instagram u Snapchat. Kpome Ttoro, mockonbky Facebook
O0OHOBHJI CBOIO HOBOCTHYIO JICHTY, KOMIIAHUU CTall YAEJSITh MEHbIIIE BHUMAHUS
HOBOCTSIM. B pe3ynbpTaTe MHOTHE KOMIAHUU, KOTOPbIE paHEE UMEITH OOIIUPHbBIC
1 BBICOKHE KO(PDUIIMEHTHI KOHBEPCUH, TENIEPh N30 BCEX CUJI MBITAIOTCS JOCTUYD
TEX K€ Pe3yJIbTaTOB, 0COOEHHO €CJIM OHM 3aBUCAT UCKIIOUNTENBHO OT Facebook.

Kak Bnagenen manoro OusHeca, Bbl HE JODKHBI 3aBUCETh OT OJIHOU
miaThopMbl  COIMAIBHBIX ceTedl. BakHo co3maBath U MOAACPKUBATH
MPUCYTCTBUE Ha HECKOJIbKUX TuiaTdhopmax. Mablii OU3HEC MOXKET YBEJIUYUTH
CBOIO II€JTb, HWCIOJB3Yysl MapKETHUHT BIIUSHUS, 4YTOOBI clelaTh Bemu Oosee
OpraHUYHBIMU U JOCTYITHBIMHU.

8. bonbImas moTpeOHOCTh B MOOUIIBHBIX BeO-caiiTaX. boNbIIMHCTBO JIt0ACH
3aX0JAT Ha OM3HEC-CalThl CO CBOEro MOOMIbHOro Tenedona. Takum oOpazom,
BeO-caliT HEOOXOAMMO aJalITUPOBATh TAKUM 00pPa30M, YTOOBI OH MMOHPABUJICS KaK
TeM, KTO TMPOCMATpUBaeT €ro Ha OOJBIIMX DJKpaHaX, TaK H TeM, KTO
IpOCMaTPHUBACT €ro Ha MAJICHbKUX dKpaHax, U MPU ITOM HEOOXOIUMO MEpEerTH
Ha aJIanTUBHBIN U3aiiH BeO-calTa, KOTOPBIM OBICTPO aIaTUPYETCS K pa3MepaM.
HKpaHOB MoJib3oBaTene. Takum 00pa3oM, CyObEeKT Manaoro OM3Heca MOCEIIaeT
BCE€ BEO-CalThl HE3aBUCHMO OT YCTPOWMCTB, KOTOpPHIE OHHU HCIIOIB3YIOT s
IpocMOTpa BeO-caiTa.

9. Pactymuii cripoc Ha BUJICOKOHTEHT. JIrou ¢ OObIIeii BEpOSTHOCTHIO
NOKYNAT MPOAYKT IOCJIE€ MPOCMOTpPa OHJAWH-BUAEO. Y BIAJEIbla Majoro
Ou3Heca MOKeT He OBbITh MepCcoHaNia, HABBIKOB WM pa3Mepa ayIuTOpUH, YTOOBI
ONpaBAaTh CO3[JaHUE TAKUX BUJEO.

CoTpyIHUYECTBO C ABTOPUTETHBIMH CO3/1aTEIIMU KOHTEHTA UMEET BaKHOE
3HaueHUE JJIs perieHus mpooiaembl. OHM MOTYT CHUMATh BHJIE0, PEIAKTUPOBATD
UX U MyOJIMKOBaTh B CBOMX MPOPWISIX B COIHMAIbHBIX ceTsx. Kpome Toro,
pa3meniasi BUJI€0 B COUUAIBHBIX CETAX, MOKHO PACIIMPUTh BO3MOKHOCTH.

10. Mianmas paboyas cuna. BeposTHo, camoe MHOTOYHCICHHOE
MOKOJIEHHE B paboueil cujie MaJioro Ou3Heca — MHJIJICHUABI. JTO 03HAYAET, YTO
BBl HE MOJKETE MCIIOJIb30BaTh CTaphle CTHIIHM YIPABICHUS WK 00SThCA uX. UTo
HEO0OXOIUMO CJIeaTh, TAK ATO COTJIACOBATh OCHOBHBIE IIEHHOCTH OM3HECA C HUM
U €ro mporeccamMmu, YTo0bl OHU OBLTH THOKUMU U UMEU OallaHC MEXTy paboTon
Y JIMYHOU KU3HBIO.

OpnHol W3 BaXHEHWIIUX MPoOJieM Manoro OW3Heca SBISETCS MApPKETHHT.
boimu Takke mpoBeleHbl OOUIMPHBIE HAay4YHBIE HCCIEIOBAHMS MO BOIpOcCaM
MapketuHra. B wactHoctn, Wcmamn Pyu3 wuccnemoBan 10 BakHBIX
MapKETUHTOBBIX MPOOJEM, ¢ KOTOPBIMH CTAJIIKUBAIOTCSA MPEANPUSATHS MAJIOro
ousneca3.

HekoTopbie 3KkcnepThl ONpenensioT MapKeTHHI Kak «Ha0oOp METOJIOB,
CTpaTeruii M UCCIEJOBAaHUW, HAMPABICHHBIX HA YIY4YlIEHUE MPOAYKTA WIIU
YCJIYTH MyTEM MOMCKa HAWJTYUIlero cnoco0a ux MpeACTaBICHUS U IPOJAKI.

3 https://blog.mailrelay.com/en/2018/10/23/10-common-marketing-challenges-or-problems-that-most-
businesses-will-face# Ismail Ruiz

"Teopusi U MPaKTHKA coBpeMeHHOo#i Hayku' Ne5(95) 2023 220



Ho B 0CHOBHOM MapKEeTHHT — 3TO JESATEIbHOCTh, KOTOPas IOMOTAET BaM
npojaBath Oonbiie ToBapoB. Hy, B 60jee HIMPOKOM CMBICIE, MAPKETUHT — 3TO
NEeSATENbHOCTD, C MOMOIIBIO KOTOPOI MpeanpHUsITHE MAJIOro OM3HEcCa 3aCTaBIIsET
CBOMX MOTEHIIMANBHBIX KIMEHTOB BOCIIPHHUMATH CBOM OpeHN M MpejiaraeMbie
UM TMPONYKTHI WIM YyCayru. MapketuHr — 310 ¢uiocodus manoro OusHeca,
paboTaromiero ¢ kiueHTaMu. KpymHbie Kopropaiy 3Hal0T 3Ty TEXHUKY, TOTOMY
YTO OHU OYEHB XOPOIIIO UCIIONIB3YIOT €€ B CBOUX OTAENIaX MapKETHHTa U MPOJIaK.

[To cnoBam Mcmanna Pyuca, y OonblinHCTBa CyOBEKTOB Majioro OusHeca
HEeT OTJeNa MapKeTHHra. BoOmpochkl MapKeTHHTa pacCMaTpUBAIOTCS B paMKax
oOmelt  paboTbl CyObeKTa MaJloro MpeanpUHUMATeNbcTBA.  MapKeTUHT
UHTETPUPOBAaH B UX cTpaTeruio npojax. OH mpoananusupoBai 10 nmpobiem, ¢
KOTOPBIMU MOTYT CTOJKHYTBCSI CYOBEKTHI Maioro ousHecad.

Bo-mepBbIX, HE3HAHWE TOTO, KaK MPEACTAaBUTh MPOAYKT WIH YCIYTY,
npenjaraeMyro Ha pelHKE CyOBEKTOM Majoro O6usHeca. HacTo OBITh 3KCIEPTOM
0 TMPOAYKTY HE JellaeT BiaJesblla Malloro Ou3Heca JyYIIMM YeJIOBEKOM.
Brnagenen wmanoro Ou3Heca 3HaeT OCOOEHHOCTH CBOETO MPOJYKTA, ATarbl
IIPOM3BO/JICTBA, UCIIOJIb3yEMbIE€ MaTEPUAIIbI, JTyUlliee MPporpaMMHOe 0OecTieueHue,
HO OH HE MOXET MOKa3aTh HaumboJee >KeNaTelIbHYI0 CTOPOHY NpPOAYKTa st
MOKYTIATEIIsA, TO €CTh T€ XapaKTePUCTHKHU, KOTOPHIE MOKYTATENb UIIIET.

JIro00# MPOIYKT MU yCayra JOJIKHBI ObITh OOBSCHEHBI C TOUKU 3PEHUS
KJIMeHTa. YTO MIET KJIMEHT, OLEHUBAs 3Ty YCIYT'y WIH MPOTYKT?

Ilena, kauecTBO, HaJAEKHOCTb, TOMY, UTO peIIaeT NpodiieMy, JeNaeT ero
’KU3Hb KOM(QOPTHEE UJIH MOBBIIIAET €r0 COLUAIBHBIN cTaTyC.

Bo-BTOpBIX, CyOBEKT Majnoro Ou3zHeca HE MOXKET HAaWTH CBOM CErMEHT
pBIHKAa. JTO OYEHb PACIPOCTpPaHEHHAas OMIMOKA, KOTOPYIO JOMYCKalOT MHOTHE
OpeaIpUHUMATeNId, HaulHasi CBOW OW3HEC, aymas, YTO NMPOAYKT WIM YCIIyra,
KOTOPYIO OHM NPEAJIAratoT, Hy>KHbI U HY>KHBI BCEM.

[Ipob6mema masioro Gu3HEca, OCOOEHHO CTApTAaIOB, 3aKIIOYACTCS B TOM,
YTO y HUX HEAOCTAaTOYHO HH(OpPMAIUH, 4TOOBI ONpPENEIUTh, KTO SBISETCS
ujealbHBIM MOKyHaTeaeM UX MpoaykTa. J[is cyobekTa manoro Ou3Heca O4YeHb
BaXHO 3apaHee ONpPENEeIUTh WJCANbHbIX KIMEHTOB U CETMEHT pblHKA. OYeHb
Ba)XHO 3HATh, IOYEMY IMOTEHIMAIbHBIE TOTPEOUTENN UIYT IPOAYKTHI U YCIYTH,
KOTOpbIE TPOM3BOAUT CYOBEKT Majoro OusHeca. 3HAHUE TOro, KTO BaIlH
MOTEHIUAIbHBIC KIHEHTHI, IOMOXET BaM JIy4Illle OObSICHUTH CBOU MPOTYKTHI.

B-TpeTbux, oTcyTCTBHE KOMMeEpUecKoro ornaena. OTaen npoaax — oHa U3
BAKHEUIIMX YacTed J000ro ycrnemHoro Ou3zHeca. XOpOUIMH KOMMEPUYECKUN
OTJIeJI MOXKET CIaCTH KOMIIAHUIO BO BpeMsl (PMHAHCOBOTO KpU3HCA.

[Ipobrema B TOM, YTO MBI CUYHUTAEM, YTO TOJIBKO KOMMEPUECKHH OTIEN
MOJKET MPO/IaBaTh U APYTUE OTIENbI HE JOJKHBI 00 3TOM OECIIOKOUTHCS.

4 https://blog.mailrelay.com/en/2018/10/23/10-common-marketing-challenges-or-problems-that-most-
businesses-will-face# Ismail Ruiz
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Ecnn nanaxkeHn pectopaHHblii Ou3HEC, BCe O(UIIMAHTHI JTOKHBI OBITH
XOPOIIMMU MPOIaBIaMU; paOOTHUKYU Mara3uHa TakKe JOJKHBI ObITh XOPOIITUMHU
MPO/IaBIIAMHU.

Marnblit wim cpeHuii Ou3HeC 10HKEH ObITh OPraHU30BaH TAaKUM 00pa3oM,
YTOOBI KaXK]IbI MOT HAYUUThCS IIPOJIaBaTh CBOM TOBAp WJIU YCIIYTY.

K coxanenuto, MHOTHE KOMITAHUU HE JEJIAIOT JOCTATOUHO JIJIsi OOYUYECHUS
BCEX COTPYAHUKOB TOMY, YTOOBI OHM OBUIM MPOJABIAMH, JIOJbMH, KOTOPHIC
MOTYT NpeJjiaraTb CBOM MPOAYKThI WX YCIYTH MOTEHIIMATbHBIM KIHEHTaM.

Ecaiu  kT0o-TO OTAMYAaEeTCsT CBOMMH JIOCTHXKEHUSMHU, €ro CileayeT
HarpaxkJaTh, JAPYrUX MAapTHEPOB CIEAyEeT MOOLIPSATh YUUThCS y Hero. Jpyrue
JTOJKHBI TIEPBBIMU YUUTHCS Y HETO M CTapaThCsl COBEPIIICHCTBOBATHCA.

Xopomuii mpojiaBer] MOXET OBICTPO COOOpa3HuTh, YTO HYXKHO CJHIEJNaTh,
YTOOBI COBEPIIUTH MPOAaXy (OH pabOTaeT ¢ MPOJABIIOM, KOTOPBIH MPOCUT €ro
poJIaTh). XOPOIIUW TPOJaBel] 3HAeT, KaKk HAWTH MOJAXO0J] K TMOTEHIIMAIbHBIM
KIIMEHTaM, 3aBOE€BaTh MX JIOSJIBHOCTb, KaK CO3/1aThb B3aWMMHBIC IMPOJIAKH
(YBeJIMYUTH TOXOJ HA OJTHOTO KIIMEHTA U YBEIUYHUThH BHIPYUKY KOMIIAHUH).

B-ueTBepThIX, HEBUIMMOCTH Majoro OuszHeca. Te, KTO XOYeT CTaTh
npeANpPUHUMATEISIMH, TOJKHBI CACIAaTh IPOJIBIKEHUE OM3HECA OJHOM U3 CBOMX
OCHOBHBIX 3amad. [IpobOiiema BO3HHMKAeT TMpPU BHIOOpPE HWHCTPYMEHTA U
UCITIOJIB3YEMBIX PECYPCOB.

Pexnama xomMnaHuu MOXKET OBITH OYEHb MPOCTON M OUYeHB jerieBod. Ho
€CJIM UCTIOJIb3YETCsl HEMPABUIIBHOE CPEACTBO M 00paIIatoTCs K JIOSM, KOTOPbIe
HE 3aMHTEPECOBAHBI B MMPOAYKTE UIIM YCIYTe, TOJBKO BPEMS U AEHBI'U TEPSIOTCS.
Bot HekoTopble U3 miaat@opM, KOTOpbIE MOXKHO HCIOJB30BAaTh IS PEKIAMBI
Ou3Heca: TMpecc-penu3bl, paguo M TeleBUAeHUE (MECTHOE, pPETMOHAIBHOE,
HAIMOHAJILHOE, MEXIYHAPOJHOE) WM peKiiaMa Ha Pa3judHbIX MiaTdhopmax B
HNuTepHere.

[Ipodpunu wu crpanunsl B couManbHbIX ceTax. Kpome Toro, B 3THX
COIIMATIBHBIX CETAX MOXHO CO3/1aBaTh IUIATHYIO pEKJIaMy, TaK KaK HEIaBHUE
M3MEHEHHUS] BO MHOTHX aJrOPUTMAaX HE MO3BOJISIIOT OXBATUTh MHOTHUX JIIOJIEH.

OpraHuzanusi MEpOINpHUsATHS, KOTOPOE IOMOTAaeT COOOIIECTBY, YTOOBI
CpelIcTBa MaccoBOM  HMH(OpMAlMKM  PACHPOCTPAHIIM  WHPOPMANHIO O
MEPOTIPUSATHUU U TTIOMOTAJIA PACIPOCTPaHATh HH(OPMAITIIO 0 OU3HECE.

Haxe coobmenuss B WhatsApp Moryr OBITb OTIMYHBIM CHOCOOOM
MPOJBIKEHUS OW3HEca, TOCKOJIBKY ObUT mpenctaBieH HOBBIA «WhatsApp
Business».

Ho xaxnas u3 atux popm pexnambl 6osee 3pdeKTUBHA 71T OJJHOTO BHJIA
Ou3Heca, 9eM JIJIs IPYTroro.

Ecnu Manblii Ou3HeC MiIaTUT 3a peKiaMy Ha PEerduOHaJbHOM TelIeKaHale,
ATOT COCOO MaJIO YEM MTOMOXKET.

Ecam Onor co3man, HO He OOHOBISETCS, TEpsSIETCs MpeKpacHas
BO3MOKHOCTh CO3/1aTh CBSI3b C IMOCETUTEISIMHU, YTOOBI HAMNPSIMYIO PacCKa3aTh
YUTaTeNIIM O TIpEeMMYyIlecTBaxX OM3Heca, pacckazaTh 00 yclyrax.
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Instagram — 5310 muardgopma, KOTOPOH B OCHOBHOM MOJB3YIOTCH
KEHIIMHBI, OOJIBIIMHCTBO U3 KOTOPBIX PETYJISIPHO MOJB3YIOTCS 3TOM COLMAIBHOM
ceTbto. C Tex nop myOJuKOBaTh CTAThU O MYXCKOW TMTUeHe ObUIO Obl HE JTYYIIHM
BBEIOOPOM.

Ho mockonbky MBI 3HaeM, 4TO 3Ty peKjiaMy B OCHOBHOM BHUJIST >KEHIIIMHEI,
KaMITaHUIO0 MOXHO MOAU(DHUIIMPOBATH, YTOOBI yOSAUTh MX MOKYHAaTh TOBAPHI IS
CBOMX MYXeil, py3ell, mapTHEepoB, OpaThEB U CECTEP.

O 4dem crenyeT MOMHUTB, KOTJA peub 3aX0quT o pekiname [Ipexnae Bcero,
UMeNTe B BUAY, YEro Bbl MbITaeTech AocTuyb. Ilocne ompeaeneHus neau Bam
HEOOXOJIMMO HM3Y4YUTh PBIHOK, YTOOBI ONpPENETUTh, KaKHE CPeICcTBa MacCOBOMU
UHpOpMAIMK WX TIaT(GOPMBI SABISIOTCS JyYIIUMH KaHAJIaM{ JUIS Ballen
KaMITaHUH.

B-nareix, npoOnembl, CBSi3aHHbIE C ILEHOW MPOAYKTa, MPEAIaraeMoro
cyOBEKTOM Majoro Ou3Heca.

Bbl MoxeTe moaymarh, 4TO IIEHA TOTO, YTO BBI MPOJAETE, HE HMMEET
OTHOIIIGHUSI K Ballell MapKeTHHroBOW cTpaTernu. Ecim BBl Tak JymaeTe, BBI
OlIM0aeTeCh.

IlenooOpa3zoBaHue TMpOAyKTa HMEET BaKHOE 3HAaYeHUE g Yycrexa
KOMIIaHUU U JOJHKHO BOCIIPUHUMATHCS KIIMEHTAMU KaK «CIPaBEIJIMBOEY.

B-mecThiX, OTCYyTCTBHE KOOPIMHAIMM MEXIy OTAEIaMU MapKeTHHIra U
npoaax. He y Bcex komnaHuil eCTh CE30HHBIE PACIIPOJIaXkH, HO y BCEX OBIBAIOT
UKOBBIE IPOJAXKH U MECSIBI C HU3KUMHU ITPOJaKaMH.

MapKeTHHIOBBIE YCUIIUS JOJDKHBI OBITh COTJIACOBAHBI C TEM, YTO HYXHO
IpO/AaTh B KaXAbIH IIEPHUOJI, HO 3TO HE BCErza Tak.

Ecnu y Bamielt KOMIaHUU HET JyYIIMX POJYKTOB, Bbl HE Oy/€Te IIaTUTh
3a pekjamy. Bbl MoxeTe moaymarb, YTO 3TO JODKHO OBITH OYEBHJIHO, HO
OOJIBIIMHCTBO MEHEIKEPOB TPATSIT MHOI'O ICHET HAa KAMITAHWH, KOTOPbIE HUKOT/1a
HE MPUHOCAT XOPOUINX PE3YIbTATOB JUIsl UX MAPKETUHTOBBIX CTPATErHil.

B-cenpmbix, Oomblas WiIM MajeHbKas, y KaXJI0M KOMIIAHUM €CTb
(uKCUpOBaHHBIN rpayuK, OHU 3HAIOT, KOTJa OTIYCKaTh COTPYIHUKOB B OTITYCK,
KOT'Jla IUIaTUTh HAJIOTH, KOTJa MOKYIaTh HOBBIE MPOJYKTHI.

Ho o4yens HeMHOTH€ KOMIIAHUU, MaJIble U CPETHNE, UMEIOT MAPKETUHIOBBIE
wianbl. BakHO 3HaTh, Kakue NPOAYKTbl WM YCIYTH HPOABUTaTh, UYTOOBI
CTUMYJIMPOBATh MPOJIAXH U KOT'/1a 3TO JeNaTh.

UtoOsl cocTaBuTh d(PPEKTUBHBIA MAPKETUHTOBBIA ITUTAH, HY)KHO 3HATh,
KOTJIa JIy4IlI€ YTO-TO MPOAATh.

Hanpumep, B koHIle JleTa, KOrJa mapbl Mocje OTIIyCKa BO3BpALIAlOTCs K
CBOMM  TIOBCEIHEBHBIM  JejlaM, KOJHYECTBO  pPa3BOJOB  3HAUYUTEIHHO
YBEJIUYUBAETCS. Y IOPUCTOB OO0JIbIIE KIIMEHTOB, PEKIAMHUPYIOIINX CBOU YCIYTH B
KOHIIE JIeTa, YeM B MPa3THUYHbIC JTHU.

B nauane nera MHOTHE JIOAM HAYMHAIOT UCKATh CIOPT3aJIbl, TOTOMY YTO
XOTST COPOCUTH HECKOJIBKO KHJIOTpamMMoOB. Eciy BBl TOTOBUTE MapKETHHTOBBIi
TUTaH JUIsl CBOETO TPEHAXKEPHOTO 3ajia, ceddac camoe MOIXOAsIIee BpeMsi, YUTOOBI
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HayaTh PACHPOCTPAHATh MHPOPMAIUMIO O CBOECH MAESATEIBHOCTH U MPUBJICKATH
KJINEHTOB, KOTOPBIE UILYT TPEHAXKEPHBIN 3aJ1.

[InaHupoBaHKe O3HAYAET JI€JIaTh NPABUIIbHBIE BEILA B HY’)KHOE BpEMS, a HE
TOTJa, KOTJIa BBl IyMaeTe, 4TO BaM CJeAyeT NonpoOoBaTh YTO-TO €IIE.

B-BocbkMbIX, OTCyTCTBHE OpeHa, MpodecCHoHAIbHAS PenyTalus JINYHOTO
OpeHauHra. Y Kaxzaoro Ou3Heca €cThb ONpeleieHHas pemnyrauus, Oyab TO
OTpULIaTENIbHASA, HEUTpAJIbHAS WU IOJIOKUTENbHAsA. be3 3ToN penyTaluy Bbl HE
CMOKETE CYIIECTBOBATh KaK KOMIIaHus. PenyTtanus n3MeHUTCS U, BO3MOKHO, CO
BPEMEHEM YJIyUIIUTCs. Y Bac JIOHKEH ObITh Y3HABaE€MBbIU, pa3IMUUMbIA UMUK
Openna.

Ctunib, KOTOPBIM BBl BKJIAJbIBA€TE B CBOM OW3HEC, Balll JEKOp, Balll
npodeccuoHann3M, Ballk MPOIYKTHI, Balle MOCIENPOAaKHOE OOCITYyKUBaHUE.
Muorue QaxkTopbl CHOCOOCTBYIOT CO3aHHMIO XOPOUIETO HUMHUKa OpeHpa.
Xopomias npodeccuoHalbHasl PenyTalus SBISETCS KIIYOM K MPHUBJICYEHUIO
HOBBIX KJIMEHTOB M CO3/IaHHIO0 HOBOT'O OM3HECA.

Orta penyranyss MOXET HMETh pEIIAIOIIEE 3HAYEHUE [JIs1 KIMEHTOB,
KOTOPBIM MPUXOAUTCS peliaTh, YACTO MOJCO3HATEIBHO, IOBEPSIThH JIU UM TOT WU
uHOU Openna. Bot nmpumep, riae Mbl MOKEM HCIIOJIB30BaTh IOPUCTOB. AJTBOKAT C
Xopolen pemyTranuend MoxkeT 3apaborath Oonbiine JeHer. Ecaum mMHOrue monu
TOBOPST, YTO 3TOT aJBOKAT MOXET BBIUTPATh BCE CyneOHbIE UCKHU, OH OyaeT
NEPBBIM BEIOOPOM JIIO/I€H, KOTOpPBIE XOTAT BEIMTPATh CBOU Cy1eOHbIe UCKU. TO ke
caMoO€ TMPOUCXOJIUT C BpayaMH, MEXaHUKAMH, JaHTUCTaMu U T. A. Eciam Bam
npodeccuoHaIN3M HE TMONY4YWs NMPU3HAHUS, Bbl MOXETE MOMBITATHCS CO3/1aTh
MOJIOXKUTENbHYIO PEMyTallui0, OCHOBBIBAsICh Ha 0OPMJICHHWH Balllero MarasuHa
WIK Ha TOM, KaK Bbl OTHOCHUTECH K MOKYIATEISIM B TEIUIOW 00CTaHOBKE HWIIM Ha
apyrux (hakTopax, CBI3aHHBIX C BAMU U BaMU.

B-neBaTeix, orcyrcTBUEe Xopomero npucyrctBus B MuTepHere. Kak mbl
YK€ YIIOMUHAJIH, CErOIHS Y KaKJI0T0 B KapMaHe €CTh CMapTHOH, OAKIIOYCHHBIN
K HMHTEpHETYy. B mio0oe Bpemsi KTO-TO MOXKET HCKaTh HAId TOBaphl HIH
MPOAYKTHI, U €CJIK MbI HE B CETH, MBI TEPSIEM 3TU MPOJAXKHU.

Xopoimree npucyrcTBue B MHTepHETE — 3TO CcTapbiii BeO-caiit, Ojor, B
KOTOPOM BBl HUUETO HE IMyOJIMKYETEe, CTPAHUIbI B COLIMAJIBHBIX CETSX, CTPAHUIIbI,
Ha KOTOPBIX BBI JCIUTECh CBOMMU CTAThIMH, HECKOIBKO (hoTorpaduii.

Xopoiee npucyTcTBHe B MIHTEpHETE 03HAYAET, UTO Balll B€O-CAlT JOJDKEH
paborate. Bam HY)XHO MpEIOKUTH HECKOJIBKO CIOCOOOB CBSI3U, AKTHUBHBIM
MIEPCOHAT CITYKOBI TIOJIIEPIKKU KIMEHTOB, YTOOBI TOMOYb BAIlIMM KJIMEHTaM C MX
mpo0eMaMu U COMHEHHSIMU, 9YTOOBI OHM MOTJIH JIOBEPSITH BaM.

B-necsaTeIx, nymarth, 4TO MapKETUHT HE HY»KEH. Bepa B TO, 4TO MBI J1ydIie
BCEX 3HAEM, YTO HY>KHO JelaTh, YTOObI MPOJaBaTh HaIlly MPOAYKIIUIO, SBISETCS
OYEHb PACIPOCTPAHEHHOM OIMOKON MHOTUX MpeANnpuHUMATENEH, OCOOEHHO B
Hayaje MyTH, KOT/la OHU MOJIHBI UJIEH 1JI1 CBOETO HOBOTO OU3HEca.

Bepa B To, uTO 710111 OYIYT CTEKATHCS B Balll Mara3uH MNpocTo NOTOMY, YTO
BBl TOBOPUTE, YTO Y BAC €CTh JIYUILIHI TOBap MO Jydllel 1eHe, OyJeT CTOUTh BaM
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OoJbIIKX JIeHeT. MapKeTUHT, KaKk Mbl BUJIEIN B 3TOM cTaThe (M B OMpEACIICHUH,
KOTOpOE BBl MPOYUTAIM B Hauaje), MPEeACTaBIsieT coboil Habop AeiCTBUM,
HaIPABJICHHBIX HA IPOJAXKY Balled NPOLYKIUU.

B IIOCJICOHUEC TOIbI «KU3HEHHBIN OUKID» TOBApOB COKpaTHJICA a0
OecrmpenieIecHTHOrO0  ypoBHS. B HacTosiiee BpeMs Beayliue SMOHCKHE
QJICKTPOHHBIC KOMIIAHHWHN BBIITYCKAIOT Ha PBIHOK HOBBIM THII MHKPOCXEM B
CpEeaHEM KaXKIbI€ TPU MecsLa.

YBeIn4HniIoCh pa3H006pa3He ACCOPTUMCHTA, YMCHBLIIMIIOCH MAaCCOBOC
MPOU3BOJACTBO OAHUX MU TCX KC NPCAMCTOB, TO CCTb OTKA3bIBACTCSA OT OIIbITA
BBI6paCBIBaHI/ISI HUX MapTUAMHU. H3menunocos COACPIKAHUC TOBAPOB TOBAPHOI'O
kayectBa. Celyac Mayio BBIMYCKATh XOPOIIMM TMPOAYKT, YTOOBI BBIAEPXKATh
KOHKYPCHIIHIO, HCO6XOI[I/IMO KapAWHAJIBbHO [MIOBBIIIIATH YPOBCHb
IMOCJICIIPO A KHOT O O6CJIy>KI/IBaHI/I$I, Ka4y€eCTBO MpeaoCTaBIISICMBIX
AOIIOJJHUTCIIBHBIX YCIIYI. YBCIWYCHHUC O0XO0O4. HGO6X0)II/IMO YAOBJICTBOPUTDH
HOBBLIC PBIHKH cOpITa MMpOAYKIIMH, HOBBIX HOKyHaTeHeﬁ, KOTOPBIX TOBap
IMPUBJICKACT 3a CUCT €TI0 CHGILI/I(l)I/I‘ICCKI/IX NpenuMynicCTB.

Hcnoab30BaHHbIE HCTOYHUKH:
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JTAHAMUWYECKH AHAJIN3 TPEXMACCOBOM CUCTEMBI C
YYETOM TEXHOJIOI'MYECKOI'O COITPOTHUBJIEHUA

Annomayus. B cmamve paccmampusaemcs OUHAMUYECKUN  AHAU3
MPEXMaccoBou CUCMEMbl C YHEMOM MEXHOI02UYeCK020 CONPOMUBICHUs., Hd
OCHOBe peutenst KOmopo2o, NPUEEOeHbl NOJIYUEHHbIe 2PAPUUECcKUe 3A8UCUMOCTIU
pazmaxa Konebamuil yen06ol ckopocmu paboue2o 6aid, HepasHOMEepHOCIU
8PAEHUS 8408 NPUBOOA, KDYMAUIE20 MOMEHMA HA 6AJLY DIEKMPOOBULAMEJIAL.
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DYNAMIC ANALYSIS OF A THREE-MASS SYSTEM TAKING INTO
ACCOUNT PROCESS RESISTANCE

Abstract. The article discusses the dynamic analysis of a three-mass system,
taking into account the technological resistance, based on the solution of which,
the obtained graphical dependences of the range of oscillations of the angular
velocity of the working shaft, the uneven rotation of the drive shafts, and the
torque on the motor shaft are given.

Key words: dynamics, oscillation, angular velocity, uneven rotation,
torque, driving moment, working shaft.

Onpenenenue  BIUSHHS ~ OCHOBHBIX  IMApaMETPOB  TPEXMACCOBOM
Koie0aTeIbHOM CHUCTEMBl Ha €€ JIMHAMHUYECKHE XapaKTEPUCTUKH TO3BOJIUT
pPaCHIMPUTh PE30HAHCHYIO 30HY, KOTOpasi BIUSET CHUKCHUIO HECTaOWMIHLHOCTH
paboyero pexxuma mpy U3MEHEHUH TEXHOJIOTHYECKOTO COTPOTUBICHUS CUCTEMBI
SABJISCTCS AKTyaJIbHOM. M3BECTHO, UTO NMPOU3BOAUTEIBHOCTh TEXHOJOTMUYECKUX
MAallMH M KayeCTBO IMOJYyYa€Mbli MPOAYKIMU 3aBUCUT OT TEXHUYECKUX
napameTpoB. Hamu Bemytcst paGoThl 1o pa3pabOTKE HOBOM KOHCTPYKIIUU
COCTaBHOM pEMEHHOM mepeaaud, s OOOCHOBAaHUS MapaMETPOB HW3Y4YWIIU
JVHAMUKY JIBUKEHUSI CUCTEMBI C PEMEHHOU MEpeaayen.

B paccmarpuBaemMoii TpexmaccoBoil cucTeme TpelOyercs oOecredeHue
KPYTWJIBHBIX KOJ€OaHUW TpeThel Macchl ¢ HEOOXOAMMOW aMIUIUTYI0M u
YaCTOTOM IPU BO3JAECHUCTBUU BHEIIHETO MOMEHTA, TO €CTh TEXHOJOTMYECKOTO
COIIPOTUBJICHUS.
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M, M, M

Uz Uss — V=

@, 7, Psnd Pu- s

Puc.1. PacueTHasi cxeMa TpexmMacCOBO# CHCTeMbI ¢ PpeMEHHOM nepeaavyei

Jlns oOecriedyeHus BBINMICYKa3aHHBIX PEKUMOB pabOThl CUCTEMBI peIlIeHa
3a/1a4ya JMHAMUKHU B BUJIE MAIIMHHOTO arperata. [Ipu aTom crienyeT 060CHOBaTh
U PEKOMEHJIOBATh WHEPIMOHHBIE, & TAK)KE YNPYro-IUCCUNIATUBHBIC MapaMeTphl
cucteMbl. Cucrema nuddepeHnuanbHbIX YPaBHEHUM, OMUCHIBAIOIINE JIBHIKCHUE
TPEXMACCOBOM CUCTEMBI YCKOPUTEJIS CHIPIIOBOTO BaJuKa MUJIBHOTO JPKWUHA UMEET
BUI:

M, =2M, @, —2M, pp, — o, SM;
Jg(ﬁg = |\/|g —U1_21|\/|12;
J,0, =My, _C((Dz _U23¢3)_6°(¢2 _U23¢3);

J30; :Uz_s%c((Pz _U23¢3)+U2_§ ((02 _Uzs(ps)_ M.
M. =M, — M, sin ot

rae, Mg, Mi-aBuKyuii 1 KpUTHUECKUI MOMEHTBI IBUTATENS; (O -yTiIoBas
4acToTa CeTH; ¢, , ¢, , ¢, -yIJOBBIE CKOPOCTH pOTOpa JBUrarens,

IPOMEKYTOYHOIO U Baja yckopurens, ct; Uiz, Uzs- mepenarounsie OTHOLIEHHS
pEAYKTOpa U YIpYyroi nepeaadn; Sk-KpUTHUECKOE CKOJIbKEHHE ABUTaTens; M, -
MOMEHT COIPOTHUBIICHHUS OT TEXHOJIOTMYECKOW Harpy3ku, H'm; m-4acTtora
U3MEHEHUs CONpOTUBIEHHS; M1, Mo~ TOCTOSHHOE M aMIUIUTYJIHOE
COCTAaBJISIIOIIME MOMEHTa TEXHOJOTMYECKOro  CONpOTUBIEHMS; Mip —
B3aUMOJICMCTBYIOLIAM MOMEHT MEX/ly IEPBO U BTOPOM MACCOM.

Pemienrie 3amaun oCymecTBISLUIA HPH CIEAYIONIUX MCXOJHBIX 3HAUEHUAX
MapaMeTpoB: DJIEKTPOJBUTaTellb C KOPOTKO3AMKHYTBIM POTOPOM  MapKu
4A90L4Y3 [1] co cnenyromumu napametpamu: N=2,2 kBrT; n=1423mun’;
M=My-2=29,52 H-m; My=9550-(N/n)=9550-(2,2/1423)=14,76 H-m; f=50 T'ny;
P=2; o~2nf=314 pan/c; 0;=1Nn/30=3,14-1423/30=148,9 pan/c;
0o=2nf/P=2-3,14-50/2 =157 pan/c; J,=GD?/49=0,24/4-9,81=0,061 H-mc?; S,=
(0o~ On)/ 0,=(157-148,9)/157=0,051;
S, = l-SH(l+\/1—1//12 ): 2-0,061(1+\/1—1/22 ): 0,2269 ; Koadpuument xectkocTn
yopyroit nepeaaun:c=18+54 Hwm/pan; Koabduuuent auccumanuum ynpyrou
nepenaun: b=2+4,6 H-m-c/pan.
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Ha  ocHOBe  NOJNy4YEHHBIX  pEIIEHUH  MOCTPOEHbl  TIpadukwy,
XapaxkTepu3yrolye IBUKEHUE MALIMHHOTO arperara, OIpeaeaeH MakKCUMaJlbHbIN
pazMax KoJieOaHMM YIJIOBOM CKOPOCTHM pPabodero Bajla, HEPABHOMEPHOCTH
BpalllCHUsl BaJOB IPHUBOJA @y, P,,P; WM KPYTAIIMA MOMEHT Ha Bally

anekTpoasuratens Mg. M3BecTHO, 4TO MaTreMaTuyeckas MOJENb MAIlIMHHOIO
arperara IO3BOJIET HM3YYEHHME IEPEXOJHOIO IpoLEecca IMycKa cucTembl. 3
MOJIY4YEHHOT'O PEIIeHMs] 3aJayd BHJIHO, YTO NIPU PACUETHBIX 3HAYCHUSIX
apamMeTpoOB CUCTEMbl B OCHOBHOM BBIXOJIUT Ha YCTAHOBUBLIMMICS PEXKUM 32
0,1+0,15 c., a ¢ y4eTOM JIOMOJTHUTEIBHBIX YIJIOBBIX KOJCOAHUN BpPAIIAOIIUXCS
Macc 3a CYeT YNPYyro — JAMCCUMATHUBHBIX CBOWCTB B CHCTEME NEPEXOJHOU
nporecce mycka 3arsruBaercs go 2,2+2,6 c. Crmenyer OTMETUTh, 4YTO s
YMEHBIICHUs]  BPEMEHM  MEpPeXOJHOro  IMycka  MAalIMHHOIO  arperara
[eJIeCO00pa3HbIM CUUTAETCS YMEHBIIEHHUE CYMMapHOrO0 MOMEHTa HHEpLUU
BpAlllalOIIMXCA Macc, yBelnYeHue Kod(PQUIMEeHTa TUCCUTIALMU YIPYTroro
aneMmeHTa (pe3usbl). [Ipu 3TOM s yBeIWUEeHHsS] HEPABHOMEPHOCTH Og, 02, 03
3G ()EeKTUBHBIM SABIISIETCS YMEHBIIIEHUE MOMEHTa MHEpLUHUHU padodero Baja. ITo
O0O0BSCHAETCS TEM, UTO BO3MYIIICHHE MPUBOIAIINNA K HEPABHOMEPHOCTH YTIOBBIX
CKOPOCTEM CUCTEMBI TPUIIOKEHO K TPEThEil Macce [2].

Ha puc. 2. mnpencraBieHsl rpaduyeckue 3aBUCUMOCTH H3MEHEHUS
JOBIKYIIET0O MOMEHTA JBUTATeNsl W pa3Maxa YIVIOBBIX CKOpOCTEH. AHanu3
3aBUCUMOCTEM MOKa3blBalOT, YTO YBEJIWYEHHE HArpy3km M. TPUBOOUT K
BO3pAaCTaHHUIO HE TOJBKO HArpy3KHM Ha 3JIEKTPOABUTATENb, HO U YBEIMYEHUIO
pa3maxa KojeOaHMil YIJIOBBIX CKOPOCTEH BpAIAIOIIUXCS MAacC CUCTeMBbI. Tak,
npu yBenuueHuu M. ot 30 Hm no 95 HMm, Harpy3ka Ha aBUTaTenb BO3pacTaeT g0
2021 Hwm, pa3max yrioBOW CKOPOCTH BBIXOJHOI'O Bajia MOBbIMIAETCS 10 4,6
pan/c. Kpome Toro mipu Bo3pactanuu M. 1o 95 HM, cpenHne 3Ha4eHHS YTIIOBBIX
CKOpPOCTE€H  YMCHBUIAOTCA II0 HEIMHEHHOHM 3aKOHOMEPHOCTH, TakK ¢,

ymeHnblaetcs ot 151,7 pan/c no 144,9 pan/c, a ¢, ot 29,8 pan/c no 25,7 pan/c.

M, Ag,

Hu | pad/c|

A y 1

3

15 4 Ag; — 1
3 A, 3

10
7

5 A, ,
N / #

+— 0 T T T T T T T M, Hwm

0 0 15 30 45 60 75 90 105

Puc.2. 3aBUCMMOCTH H3MeHeHNsl IBHKYIIIET0 MOMEHTA IBUTATe]sl, pa3Maxa
YIJIOBBIX CKOPOCTEi MACC MAIIIMHHOTO arperata oT U3MeHeHHsl
TEXHOJOTHYeCKOro conporuBienus rue, 1- My=f(M.); 2 - A¢p3=f(M.);3-Ap 2=
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Ha puc. 3. mpeacrtaBieHbl MOMy4YeHHbIE TpaduyecKue 3aBUCUMOCTHU
M3MEHEHMs pa3Maxa KojeOaHuil Harpy3Kku Ha npuBod AMg 1 yrIIOBBIX CKOPOCTEM
A@y,AQ,,A@Q; OT U3MEHEHHUS KPYrOoBOM JKECTKOCTH YIPYroh BTyIKH. Tax

yBenudeHue xxecTkoctu ot 13,5 Hm/pan no 54 Hm/paa pazmax yrioBoit CKOpOCTH
YCKOPHTENS CBIPLIOBOTO BalMKa yMEeHbIIaeTcs oT 4,6pan/c no 1,4 pan/c, a Ag,

ot 3,1 pan/c no 1,2 pan/c. Ilpu s3ToM pazmax AMy ymensiaercs ot 2,85 Hm 1o
0,35 Hm. D10 0OBsCHSETCS TEM, YTO C YBEJIMYEHUEM KPYIOBOW >KECTKOCTHU
yIPYroi BTYJKH CUCTEMBI KaK Obl CTAHOBUTCSI €IMHBIM (OJIMKE K OJTHOMACCOBOI)
WIH TIEPEIaTOUYHbIE OTHOILIEHHUE MEX]ly MacCaMH IPUOJIMKAIOTCS K TOCTOSTHHOMY
3HAYEHHUIO.

VYuursiBas, 4Yro s oOecnedeHUs HEOOXOoAMMbIX (M3 YCIOBUM
TEXHOJIOTMYECKOT0 TMpollecca) 3Ha4YeHu HepaBHoMmepHoctn 03=0,11+0,15
HauOoJee  palMOHAIBHBIMBIMU  3HAUYCHHSIMU KO3 (dUIMEHTa  KpYyroBoOu
KECTKOCTH ympyroi mepemaun spisietcss (36+54) Hwm/pan. [ns ymeHbIneHuUs
BPEMEHU TNEPEXOJHBIX MPOIECCOB B MAIMHHOM arperare IeJecoo0pa3HbIM
CUMTAETCA yBEJIMUYEHUE KOI(P(UIIMEHTAa NHCCUMAIMK YOpYyroi sieMmeHta. Jlms
oOecrieueHusi BpeMeHu mycka cuctembl a0 (0,8+1,5) cex. W 3HAYUTETHLHOTO
CHI)KCHHSI TIEPEXOJHBIX MPOILIECCOB B YCTAHOBUBILEMCS PEKUMAX JBUKCHUS
MaIIMHHOTO  arperata  pPeKOMEHJYEMbIMHU  3HA4YCHUSIMH KO3 dUlMeHTa

nuccunanuu aeistores b=(3,5+4,0) Hmc/pan.
AMg, 9l A@. pad/cH Al
6 -

34 AMS»“/

¢ Hm/pad

Puc. 3. 3aBucumMocTH N3MeHEeHHUs pa3Maxa Kojle0aHuii Harpy3Ku Ha
ABHUIaTe)ib U YIJIOBBIX CKOPOCTEil Macc cucTeMbl B QyHKIIUN
K03 puumeHTa KPYroBou »KeCTKOCTH YIIPYroro 3jeMeHTa
rae, 1-a¢ps=f(c); 2 - ap,1=f(c); 3- AMy=f(c). npu M. =60 Hm+5Sin45°

Kpome »storo, mpencraBineHbl TrpapuiecKue 3aBUCHMOCTH W3MCHCHHS
JIBHXKYIIETO MOMEHTA JBHUraTellsi M pa3Maxa yYIVIOBBIX CKOPOCTEW. AHAIN3
3aBUCUMOCTEM TOKA3bIBAIOT, YTO YBEJIMYEHHUE HArpy3ku M. NOpUBOAUT K
BO3PACTaHHMIO HE TOJIBKO HArpy3KH Ha JJIEKTPOABUTATENb, HO W YBEIUYCHUE
pa3maxa koyie0aHuil YTrI0BbIX CKOPOCTEH BpaIlatolUXCsi MacC CUCTEMBI.
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Ha ocHOBe nMHAMUYECKOro aHalIM3a TPEXMAaCCOBOU CHCTEMBI IMUJIBHOIO
JUKMHA C Y4Y€TOM TEXHOJOTMYECKOIO COIMPOTUBIEHUSA MOCTPOEHBI TrpaduKH,
XapaxkTepu3yrolye IBUKCHUE MALIMHHOTO arperara, OIpeaeaeH MaKCUMallbHbIN
pazMax KoJieOaHMM YIJIOBOM CKOPOCTH pabouero Bajga, HEPAaBHOMEPHOCTb
BpalllCHUsI BaJOB IPHUBOJA @y, P,,P; W KPYTAIIMA MOMEHT Ha Bally

anekTpoasurarens M.
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rmapaMeTpoB JIByXMAacCOBOM KoOJeOaTeNbHON CHUCTEMBbl Ha €€ JUHAMHYECKUE
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BBIYNCJIEHUE COBCTBEHHBIX YACTOT 1 ®OPM
KPYTHJIBHBIX KOJJEBAHUI CIIOCOBOM
HHOCJIEJOBATEJIBHBIX INTPUBJINKEHNU

Annomayus. /{na unmencugukayuy mexHoai02u¥eckKux npoyeccos pabouyue
Opeanvbl MawiuH OOJICHBL 0KA3bl8AMb HA 00pabamvléaemvlii. Mamepual
UHEePYUOHHO-UMNYNIbCHOe — 8030elicmgui. B cmamve npuseden pacuem
COCMasHo2o0  paboue20  OpeaHa  MHO20MACCOBOU  CUCEMbl  CHOCOOOM
nocne008amenvhbix npubaudiceHull (cnocob ocmamkos). Onucvieaemcs 8b100p
cnocoba, 20e yKazvleaemcs 603MOACHOCMb 8aPbUPOBAHUE BXOOHBIX NAPAMEMPO8.
Ilpusooumscsi ananuz HNOAYUEHHBIX Pe3YIbmamos COOCMBEHHbIX YACHOM
MHO20MACCOBOU CUCMEMbl, A MAaKdce NONYYEeHHble OaHHble CPABHEHbl C
9KCHEepUMEHMANbHbLMU.

Kntouegvie cnosa: mmozomaccosou cucmemvl, INeKMPOMACHUMHDBLLL
ceolicmea, OUHAMUYECKAsl MOOEb.
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CALCULATION OF NATURAL FREQUENCIES AND TORSIONAL
VIBRATIONS BY SUCCESSIVE APPROXIMATIONS

Abstract. For the intensification of technological processes, the working
bodies of the machines must exert inertial-pulse effects on the material being
processed. The article presents the calculation of the composite working body of
a multi-mass system by the method of successive approximations (method of
residuals). The choice of the method is described, where the possibility of varying
the input parameters is indicated. An analysis of the obtained results of natural
frequencies of a multi-mass system is given, and the obtained data are compared
with experimental ones.

Key words: multi-mass system, electromagnetic properties, dynamic model.

CoBepIlIEHCTBOBAHUE TEXHOJOTMYECKUX MPOILECCOB 11€ecO00pa3HbIM
SBJISIETCSL BpAIllEHHE PabOYMX OPTaHOB C MEPEMEHHOM YTIIOBOMl CKOPOCTHIO, a
TaKKe KojeOaHusi JHUCKOB pabouero opraHa. [[ns uHTEeHcHpUKanuu
TEXHOJIOTHYECKUX MPOIIECCOB paboure OpraHbl MalllMH JOJKHBI OKa3blBaTh Ha
oOpabaTbiBaeMblii MaTepual HWHEPIUOHHO-UMITYJILCHOE BoO3jeiicTBus. B
npoiiecce paboTel paboyero opraHa ¢ ynpyruMm 3JIEMEHTOM B II€JIOM CHCTEMa
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Harpy> aeTcsi IepruoInYECKON Harpy3Koii, 4T0 MPUBOIUTH K MPOIIECCY KoJieOaHus
COCTAaBJIIOIIMX JUCKOB. JTO MOKHO Ha3BaTh BBIHY)KJIECHHBIMU KOJEOaHUSIMHU,
KOTOpbIE€ BO3HHUKAIOT BCIEACTBUM JEUCTBHUS Ha pabouuii OpraH CHUCTEMBI
BHEIIHUX IEPEMEHHBbIX CHWJI. J/IMHaMu4deckas MOJENIb MAIIMHHOIO arperara c
MHOTOMAaccoBOil ~ cucteMoil  oOnagaromias  yOpyrumu, HHEPIUOHHBIMH,
JVCCUTIATUBHBIMU U DJIEKTPOMArHUTHBIMU CBOMCTBAMM NPEIJIOKEHA Ha pHc.l.

[1].

ol el o G

o o o5 ('

Puc.1. PacueTHas cxema cocTaBHOro pabouero oprana

s ompeneneHnss COOCTBEHHBIX YacTOT MHOTOMAacCOBOH CHCTEMBI
UCITIOJIB30BAJIA CIOCOO TOCIIEIOBATEIBHBIX MPHUOIMKEHHH (CITOCOO OCTaTKOB).
Cnoco0 ocHOBaH Ha MCMOJIb30BAHUU LIETTHON CTPYKTYpPBI cucTeMBI (1).

cr(a, —a)) =—J,p%a,
c(az —ay) —c(a, —a)) =—J,p%a,
es(ay —az) —c,(as —a,) =—J;p%a, 1)
cnalan —an,)—cny(an,—a, ,)=-J . ,p%a,,
—cna(a, —a,,)=-J3,p%a, )
TJe, a1, dz2, A3-yTJIOBbIE TIEPEMEILIEHUS TUCKOB; C1, C2, C3. Cn-1 KOOP(HULIUEHT
KECTKOCTU YIPYTUX JIEMEHTOB, J1 J2 J3, ..., Jn-1-MOMEHTHI MHEPIIUU TUCKOB;

ITpunumas a;=1 u 3a7aBasch OPUEHTUPOBOYHEIM 3HAYEHHEM YaCTOTHI p?,
W3 TIEPBOr0 ypaBHEHUs CHUCTEeMbl (1) HaXxoauM aMIUIUTY1y az, U3 BTOPOIO
yYpaBHEHHSI- aMIUIUTYQy a3, U3 TPEThEro YPaBHEHUA-aMIUIUTYy ds4 U U3
MIPEANOCIEAHETO YPaBHEHUS -aMIUTUTY Y an. [[0/1ICTaBUB BBIYHCIIEHHBIE 3HAUCHHE
an-1 ¥ apn B ypaBHEHUs (2) Mpou3BOAUM pacyerT [2].

_Cn—l(an _ an—l) + ‘anzan =0 (2)

JleBas 4yacTh ypaBHEHHsI XapaKTEPU3YEeT MEPY HETOYHOCTU HPHUHSATOrO
3HAYEHHs P? U OJJHOBPEMEHHO OPHEHTUPYET, B KAKYIO CTOPOHY HY’KHO H3MEHUTH
pacueTHOe 3HaueHUE p> B CIEAYIONEM INpuOImkeHud. Jlajgee MPOM3BOAUTCS
IOBTOPHBII pacueT IPU HOBOM 3HadeHuH p2. PacueT moBTOpseTCA 10 TeX Hop,
MoKa He OyleT JOCTUTHYT YAOBJIETBOPUTENbHBIM pE3yJabTaT B MOCIEAHEM
YPaBHEHUH.

KomnaktHyto TabnauuHyro cxemy mnpemioxunn Xoneuep u Toue,
OCHOBAaHHYIO Ha COOTHOLICHUAX TUIA

¢ (ay,, — ;) :_le2a1 - J2P2a2 T ‘Jipzai (3)
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KoTopble monyvatorcs u3 ypaBHeHus (1). CoorHomienue (3) BbIpaxkaeT
PaBEHCTBO KPYTSAIIETO MOMEHTA B CEYCHHH I-I0 ydacTKa Baja. MOMEHT HHEPIIUU
OJIHOT'O JIMCKA.

3 mR? _ 0,13-0,062
A2

rae, m-macca aucka; R-paauyc nucka.

3aaBasch 3HaAUYCHUEM p2 U IpyuHUMas a;=1, HaXoIUM U3 COOTHOIICHHUS (3)
s =1

=0,000234x2m?

Jlanee U3 TOro K€ COOTHOIIEHHS s 1=2

J.p° +3,p°a,
a,=——‘——2 2
CZ
O6mas popMya umeeT BUJ
k=i
Jup'a
Ay =— HC— +a

1

[Ipouecc mpopomxkaercsi, TakuM o0pazom, a0 N-1 —ro ypaBHenus. [Ipu
NPaBWJIBHOM BBIOOpE 3HAYEHHS YaCTOTHI PE3YNIBTAT JOJIKEH OBITh paBeH HYIIIO,
TaK KaK €CJIH CJI0KUTh BCE YpaBHEHHUA TUIIA (2), TO TOJHKHO MOTYyYUTHCS

k=n
Z J.p’a, =0
k=1

U3-3a IPOU3BONLHOCTH IIPUHATOrO 3HAYECHUA P> HyJdh B PE3ylbTaTe HE
nonay4yuTcs. lIomy4eHHBIM OCTAaTOK BBIPAXKAET HEYPABHOBEIICHHBI MOMEHT,
KOTOPBII JTOJKEH OBbITh PABEH HYJIIO IIPU NPABUILHOM BEIOOPE BETMUYUHBI p2.

ITocie HECKONBKUX PACUETOB HPH PA3HBIX 3HAYEHUAX P> MOKHO IIOCTPOUTH
KPUBYIO 3aBUCUMOCTH OcCTaTkKa. TOYKM TEepecedeHus KPUBOM C OChlo abcumce
COOTBETCTBYET HCTUHHBIM 3HaUYE€HHEM 4acTOT. Bce 3Tu pacueTsl peain30BaHbI €
MTOMOIIBI0 KOMIIbIOTepHOM mporpammbel EXCEL.

Jist mpuONMKEHHOTO OmpeNeyeHUsT ABYX HUBIIMX YacTOT oOpasyem
VIOPOIIEHHYIO CHUCTEMY, /i€ MEpBbIE YEThIPE IUCKAa 3aMEHUM OJHUM OOIIUM.
31=02=03=0~4-1,=4-0,000234=0,000936 krm?, Ny+Ny+Ns+n=4-4=16 aUCKOB.
J5=J6=6-1,=6-0,000234=0,0014 krm?, Ns+Ne=6+6=12 muckoB. J7=Jg=8J,=
=8-0,000234=0,00187xrm?, N7+Ng=8+8=16 AHCKOB.

GJ,
KecTkocTh CHCTEMBI ONIPEAEIAIN CISTYIOIUM 00pa3oM ¢ = Hwm, roe,

G=8-10°I1a —MoayIb yOpyrocTH py Kpydenuu; |- nnuna yuactka Bana [m].
[loacTaBnsast nanHble B TabnuIly, Mpou3Benau pacuer. KoTopsiid,
npeacTaBieH Ha Ttabnuue-1. [lpum pa3nuuHbIX 3HAYEHUsAX YacTOThl. Pacuer
nokasbiBaeT, uto mpu uactote p1?=2000 c2. TlomyueHHBI OCTaTOK HMeEET
CpPaBHUTENILHO HeOobIIoe 3HadeHne Ne8, XJp?a=8,661721, KOTOpbIii 03HAUAET,
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uTo mpuHATOe 3HaueHHs p1°=2000 C? He CIOMIIKOM CHIBHO OTIMYAETCS OT
HCTUHHOTO.

Jlns Broporo nmpuOnukenus npuauMaeM 3Hadenue p>=3000 C? u BHOBB
cocTaBnsieM Tabuuiy, riae 3Hadenne Ne7, $Jp2a=9,463957. OcTaTOUHBII MOMEHT
TaKKe He 3HayuTeleH. [1ob3ysch IMHENHON UHTEPIIOIALMEN, HAXOAUM KBapaT
TpeTell 4acTOTHI P32,

»  PLA(P) = py A1) 2000-9,46 —3000 - 8,66
AR =AY 9,46 — 8,66

rae, A(p7l) -octatok 2-ro npubnmxenus; - A(p]l)-ocrarok 1-ro

MPUOITMKEHUS.

=8825¢*

Ta6numa 1
o 2 2 2
. ® e (Krﬂ% | e (i?MaZ) Sip%a | C (Hu) m(lz{;‘/ ¢
PacueTHas Tabmuma 1-ro npubmmkenns (mpu p>=2000 ¢2)
1 0,00093600 1,872 1 1,872 1,872 37,44 0,05
2 0,00093600 1,872 0,95 1,7784 3,6504 | 37,44 | 0,0975
3 0,00093600 1,872 0,8525 1,59588 | 5,24628 | 37,44 | 0,140125
4 0,00093600 1,872 0,712375 | 1,333566 | 6,579846 | 37,44 | 0,175744
5 0,00140400 2,808 0,536631 | 1,506861 | 8,086707 | 37,44 | 0,215991
6 0,00140400 2,808 0,32064 0,900358 | 8,987064 | 37,44 | 0,240039
7 0,00187200 3,744 0,080601 0,30177 | 9,288834 | 37,44 | 0,248099
8 0,00187200 3,744 -0,1675 -0,62711 | 8,661721 | 37,44 | 0,231349
Pacuernas Tabmua 2-ro npubmmkenns (mpu p2°=3000 ¢?)
1 0,00093600 2,808 1 2,808 2,808 37,44 0,075
2 0,00093600 2,808 0,925 2,5974 5,4054 | 37,44 |0,144375
3 0,00093600 2,808 0,780625 | 2,191995 | 7,597395 | 37,44 | 0,202922
4 0,00093600 2,808 0,577703 1,62219 | 9,219585 | 37,44 | 0,24625
5 0,00140400 4,212 0,331454 | 1,396082 | 10,61567 | 37,44 | 0,283538
6 0,00140400 4,212 0,047915 0,20182 | 10,81749 | 37,44 | 0,288929
7 0,00187200 5,616 -0,24101 -1,35353 | 9,463957 | 37,44 | 0,252777
8 0,00187200 5,616 -0,49379 -2,77312 | 6,690833 | 37,44 | 0,178708
PacyeTHas TabnuIa nocie HHTepNoAnueii npubmmkennii (mpu p3>=8825 ¢?)

1 0,00093600 8,2602 1 8,2602 8,2602 | 37,44 | 0,220625
2 0,00093600 8,2602 0,779375 | 6,437793 | 14,69799 | 37,44 | 0,392575
3 0,00093600 8,2602 0,3868 3,195049 | 17,89304 | 37,44 | 0,477912
4 0,00093600 8,2602 -0,09111 -0,7526 | 17,14044 | 37,44 | 0,457811
5 0,00140400 | 12,3903 -0,54892 -6,80132 | 10,33912 | 37,44 | 0,276152
6 0,00140400 | 12,3903 -0,82507 -10,2229 | 0,116197 | 37,44 | 0,003104
7 0,00187200 | 16,5204 -0,82818 -13,6818 | -13,5656 | 37,44 | -0,36233
8 0,00187200 | 16,5204 -0,46585 -7,696 | -21,2616 | 37,44 | -0,56789

ITocne 4ero a1 NpUOIMKeH s IPUHUMAEM 3HadeHue p3>=8825 C2 u BHOBB
cocTaBlisieM TabmauIly, rie 3HadeHue Ne6, XJp?a=0,116197. DTo roBOpUT O TOM,
4TO Basl paboYero opraHa ¢ AUCKaMHU MMeeT COOCTBEHHYIO 4acToTy p3°=8825 ¢2
i p3=94 I'm. YacTtora Bpamenwus, cieaoBarenbHo, Oyaer paBaa p= n-z=300 -
32=9600 munu! (n-uacTora BpameHHs Bajla yCKOPUTEINs, ‘Z-KOIUYECTBO 3y0 Ha
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nucke yckoputens), unu 9600/60=320 I'm, T.e. Cc Takoil 4YacTOTOM OHCKU
BO3JIEUCTBYIOT Ha CBIPLIOBBIMA BAJIMK, OCYILLECTBIISASA 3aJaHHBIM TEXHOJIOTUYECKUHI
npouecc. Kak BUAHO U3 pacueToB KPYTHIIbHBIX KOJI€OaHUI COOCTBEHHAs YacTOTa
HaXOJUThCA JajeKo OT pabouyell 4YacTOThl CHUCTEMBI, IOATOMY OCHOBHOE
BO3/IECTBHE HA TEXHOJOTMYECKHUM MPOLIECC OKA3bIBAET KPYTHIIbHBIE KOJIEOaHUs
Bajia paboyero oprasa.

OKCIEPUMEHTAJIbHBIE HCCJICIOBAaHHBIE TaK)Ke TMOJATBEPIAUIN, YTO MpHU
yacToTe BpameHus pabodero oprana 300 mun? (320 I'n) TexHOIOrMYeCKuii
npolecc Hauboiee Jyyllle.

Hcnoab30BaHHBIE HCTOYHUKM:
1. A.JlxxypaeB. «/IluHamuka paboynx MEXaHU3MOB XJIOIMKONEpepadaThIBAIOLIINX
MaiuHey, TamkeHT, «®any, 1987r, 166 c.

2. S1.I".ITanoBka «OCHOBBI MPUKIIAJTHON Teopun Koiebanuit u yaapa», M-1976 r.
234 c.
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OUINYECKASA KYJBTYPA KAK CPEJACTBO ITPOPNJIAKTUKH U
KOPPEKIIUU HAPYIIEHU OCAHKH Y CTYJIEHTOB

Annomayus. @usuyeckas Kyibmypa s61semcsi hhekmusHvim cpeocmeom
nPOPUIAKMUKU U KOPPEKYUU HAPYUEeHUL OCAHKU YV CcmyOoeHmos. B oanuoll
cmamve  paccmampusaemcs poib  Quuveckol Kyabmypbl 6 HO00epIHCAHUU
NPABUIbHOU OCAHKU U ee 3HAYUMOCMb O 00We20 300P06bsi MOJIOOEHCU.
Ananuzupyromest npudunbl HAPYUWEHUN OCAHKU, MaKue KAk cudsquti oopas
JICU3HU, HenpasuibHoe nepexeceHue msxcecmel u cmpecc. Onucvl8aomcs
Memoobl NPOPUIAKMUKU U KOPPEeKYUl, SKIIOYAs VKPenjieHue Mululy CHUHbL,
passumue koopounayuu u cudoxocmu. Ocoboe euumanue yoeusiemcs 3Ha4eHUuro
Qusuueckou Kyibmypuol 01 00uje20 300pP08bsi CMYOEHMO8 U NOOOEPHCAHUIO
NCUXON02UYECKO20 ONIA20NONYHUSL.

Knouesvie cnosa: uszuueckas kyromypa, npoguiakmuxa, KoppexKyus,
Hapyuwenuss OCaHKU, CMyOoeHnbl.
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PHYSICAL CULTURE AS A MEANS OF PREVENTION AND
CORRECTION OF POSTURE DISORDERS IN STUDENTS

Annotation. Physical culture is an effective means of preventing and
correcting posture disorders in students. This article examines the role of physical
culture in maintaining correct posture and its importance for the overall health
of young people. The causes of posture disorders, such as sedentary lifestyle,
improper weight transfer and stress, are analyzed. The methods of prevention and
correction are described, including strengthening the back muscles, developing
coordination and flexibility. Special attention is paid to the importance of physical
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culture for the general health of students and the maintenance of psychological
well-being.

Keywords: physical culture, prevention, correction, posture disorders,
students.

CoBpemMeHHOe 001EeCTBO CTAJIKUBAETCS ¢ MPOOJIEeMOil HApYILIEHUI OCaHKU
y CTYJIEHTOB, UYTO MOXET MPUBOJUTH K HETATUBHBIM TMOCJIEACTBUSM IJIs HX
310poBbsi W Onaromonyuus. HempaBuibHOE TOJMIOXKEHHME Tela, CKOJIMO3,
runepkudo3 u Jpyrue aedopmaii MO3BOHOYHUKA CTAHOBSITCS Bce Oosee
pacnpoCTpaHEHHBIMH Cpelld MoJojexku. Dusznueckas KyJabTypa, BKIHOYas
pas3nuyHble BUIbI (PU3MYECKUX YIPAKHEHUH M CIOPTa, MPEACTaBISIET COOOii
3 PeKkTUBHOE CPEACTBO MPODMIAKTUKY M KOPPEKIUHU JTaHHBIX HapylieHui. B
JAHHOM CTaThe PacCMOTPUM pOJib (PU3UYECKON KYJIbTYpbl B MOJAJIEPKAHUU U
BOCCTAHOBJICHUHU MPABUIIBHON OCAHKHU Y CTYJIEHTOB, a TAK)XE €€ 3HAYMMOCTb JIJIsi
00I1Ier0 3/10POBbs U OJIArOMONyUrs MOJIOACKH. [1]

Heckonbko ¢akTopoB CrocOOCTBYIOT HapyIICHUIO OCAHKH Y CTYACHTOB.
Cunsguuit o0pa3 KU3HU U HEJAOCTATOK (PU3UUECKON aKTUBHOCTH SBIISIIOTCS OJHOU
U3 TJABHBIX NMPUYUH. MHOTHE CTYIEHTHI MPOBOISAT OOJBIIYI0 YacTh CBOETO
BPEMEHHM B TIOJIOKEHUU CUJIS WJIM CKJIOHMBIITUCH HAJl KHUTAMHU U KOMITBIOTEPaMH.
OTO MPUBOAUT K OCJIA0JIECHUIO MBIIII] CIIMHBI U HEYCTOMYMBOCTH TMO3BOHOYHUKA.
Kpome Toro, HempaBuiIbHOE NEpeHECEHUEe TKEeCTeH, KaKk (PU3NYECKUX, TaK U
AMOIIMOHATBHBIX, MOXKET TaK)Ke BBI3BATh Jie(opMaliny Mo3BoHouHMKa. HakoHer,
NICUXOAMOIIMOHAJILHOE HAIpPSKEHUE U CTPECC OKAa3bIBAIOT OTPHUIATENbHOE
BO3JICHCTBHE HA OCAHKY CTYICHTOB. [1]

duznyeckas KyJIbTypa UTPAET BAXKHYIO POJIb B TPODUIAKTHKE HAPYIICHH
OCaHKU Y CTyAeHTOB. Perynsapubie (Qu3ndyeckue yrpaxxHEHUS T[MOMOTaloT
YKPENUTh MBIl CHUHBI W KOpITyca, YTO CIOCOOCTBYET MOAAECPKAHUIO
NPAaBIWIBHOW OCAHKU. YTPAKHEHHUS HAa PACTSHKKY M THOKOCTH CIOCOOCTBYIOT
yIAYYIICHUIO TOABUKHOCTH TTO3BOHOYHHMKA M CHIDKEHHUIO PHUCKAa Pa3BUTHUSA
nedopmanmii. Kpome Toro, 3aHsaTHS (HU3MYECKOW KYJIBTYPOH CHOCOOCTBYIOT
Pa3BUTHIO KOOPJAWHAIMU JBWKEHUW W OamaHca, YTO TaKKe BaXXHO IS
MOJIICpKaHUS TPABUITLHON OCaHKH. [2]

J1J1st KOpPEKIMU HapYyIIEHW OCAHKH Y CTYJICHTOB HEOOXOAMMO IPUMEHSITh
CHeUUaJIbHbIE METOAbl W ynpaxkHeHHs. CyllecTBYIOT CIEeUHAIN3UPOBAHHbIC
VIOPaKHEHWS, HAMPaBIECHHbIE HA YKPEIUICHHE MBI CIHHBI W KOPPEKIUIO
nedopmaryii T03BOHOYHUKA. DTH YITPAKHEHUS MOTYT BKIIIOUATh YITPAKHEHUS Ha
PaACTSKKY, YNPAXHEHUS HA PA3BUTHE TIIYOOKHMX MBI KOpPITyca, a TaKXKe
yOpaKHEHUsT Ha yIydlleHue THMOKOCTH TMO03BOHOYHMKa. Kpome Toro,
UCIOIB3YIOTCS  CIEUHMAIbHBIE TPEHAaXXepbl W  anmapaThbl, IO3BOJISIIONINE
3G (PEKTUBHO KOPPEKTHPOBATH OCAHKY W YKPEIUIATh MBIIMIIB CIHHBL Jlis
CTYICHTOB C CEpPbE3HBIMM HAPYUIEHUSIMU OCAaHKM MOTYT Ha3HA4aThCs
KOMILUIEKCHBIE MporpaMMmbl (U3UYECKOM peaduiuTalud 1ojA HaOIoJeHueM
crienuanuctoB. s yenemHol npoIakTUKY U KOPPEKIIMU HAPYIIEHUH OCAaHKH
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HEOOXOANMO HMHTETPUPOBATh (PU3MUECKYIO KYJIbTYpy B YYE€OHBIA TpoOIECC.
YHUBEPCUTETHl U KOJUICDKH MOTYT MPEIOCTABIATH CTYACHTaM BO3MOXKHOCTD
3aHUMATHCS (PU3UUECKON aKTUBHOCTBHIO B PaMKax CIIOPTUBHBIX CEKIUH, (hUTHEC-
KITyOOB WJIM CIEIUAIBHBIX KYpCOB IO KOppeKmuu ocaHku. Kpome Toro,
HE0O0XO0ANMMO 00ecTeunTh NH(OPMALIMOHHYIO TOJACPKKY CTyACHTaM, YTOOBI OHH
OCO3HABaJ M BAXHOCTh NPABWJIBHOW OCAaHKH WM 3HAJIW, KaKUe YMNPaKHEHUS U
MPAKTHKY CIICAYET IPUMEHSATD IS e¢ Mmoanepxanus. [2]

B 3akmiouenue, ¢usmueckas KyJabTypa WrpaeT KIIOYEBYIO pOJib B
npoQUIAKTHKE M KOPPEKIIMHM HApYIIEHWH OCAaHKW Yy CTYJICHTOB. PeryispHbie
3aHATHS (PU3HYECKUMH YIPAKHCHUSMHU, YKPETUICHUE MBI CIIMHBI U KOPIyca,
pa3BUTHE KOOPAMHAIIMY U TUOKOCTH CIIOCOOCTBYIOT TOACPKAHHUIO TIPABHIBLHOM
OCaHKM U o0mero 370poBbs. Mcnonb3oBaHHE CHEHHATBHBIX METOJIOB U
nporpamMM, COTPYAHHYECTBO Pa3IUYHBIX CICHUAINCTOB W  BHEJIPEHUE
¢u3nueckor KyJbTYphl B Y4eOHBIM MPOIECC MOMOTYT JOCTHYL HAMJIYYIINX
pE3y/IbTATOB B MPOGUIAKTUKE U KOPPEKIIMU HAPYIICHUI OCAHKH y CTYACHTOB. [3]

Hcnoab30BaHHbIE HCTOYHUKM:
1. XKykoea O. B., IlankoBa HO. B. ®dusuueckas KyJbTypa Kak CpPEICTBO
NpOQHUIAKTHKY U KOPPEKIIMKM HAPYIICHUH OCAaHKU Y CTYACHTOB (DU3KYJIBTYPHBIX
cnenuanbHocTel. Teopus U mpakTuka Quanyecko KynbTypsl. 2017; 10: 45-48.
2. KonapareeB B. H. Ocob6enHocTy (puznueckoil KyiabTypbl B MPOMHIAKTHKE U
KOpPpEKIIMM HapyUIeHUH OCaHKU Yy CTyAeHToB. @Dusmyeckas KyJIbTypa:
BOCIIMTaHKEe, oOpazoBaHue, TpeHuposka. 2016; 4: 32-36.
3. Makaposa O. C., bap6apam O. }0. DddexktuBHOCTh HU3NIECKON KYJIBTYPHI B
npoQUIaKTUKE W KOPPEKIIMU HApYUIEHUN OCaHKU y CTYJAEHTOB. MoJonexp u
CIIOPT: HAyYHO-METOoau4YecKui xypHai. 2015; 2: 67-72.
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K BOITPOCY O COIIMAJIBHO-KOMMYHUKATHUBHBIX HABBIKAX
MOJOJ0I'O ITPEITOJABATEJIA TEXHUYECKOI'O BY3A

Aunomayus: 6 cmamve paccMampusaiomcsi HeKOmopble COUUAIbHO-
KOMMYHUKAMUBHbIE — HABLIKU,  COBPEMEHHO20  MOJI00020  Npenooasames
mexuuueckoeo BY3a, maxue xax: ymenue npezenmosamov cebs, cnocooHocmo
YEMKO hopmMyIUposamsb C80U MbLCIU, CNOCOOHOCMb K omnamuu. Aemopamu
cOenamvl 8blBOObI O HEeoOX0OUMOCMU CAMOCOBEPULEHCMBOBAHUSL MOJI00020
neoazoea, u YIy4uleHusi C80UX COYUATIbHBIX HABLIKOB, C Nep8oco OHs CBoell
neoazo2u4ecKkol 0esimeabHOCmU.

Kntouesvie cnosa: coyuym, coyuanbHO-KOMMYymamusHvle HABLIKU U
VYMeHUsl, neoazo2uyeckue KOMNnemeHyuu, Gacurumamop,
CAMOCOBEPUIEHCMBOBANHUE, VYMEHUEe NPEe3eHMOo8ams ce0s, YMeHue NpasuibHO
peazuposams Ha KPUMUKY, YMEeHUe CAYULamy, SMNAMUsL.
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ON THE QUESTION OF SOCIAL AND COMMUNICATION SKILLS
YOUNG TEACHER OF A TECHNICAL UNIVERSITY

Abstract: the article discusses some of the social and communication skills
of a modern young teacher of a technical university. The authors draw
conclusions about the need for self-improvement of a young teacher, and improve
their social skills, from the first day of their teaching activities.

Key words: society, social commutative skills and abilities, pedagogical
competences, facilitator, self-improvement, the ability to present oneself, the
ability to respond correctly to criticism, the ability to listen, empathy.

Kaxx b1l yenoBek, KBS B COIIMYME, BRICTPAUBAET CBOU B3aMMOOTHOIIICHHUS
C OKpPYXaIoIIMMH, HE TaK, KaKk eMy XOTeJIOCh Obl, a TaK, KaK eMy MO3BOJISIOT, €T0
COIMAJIbHO-KOMMYHHUKATUBHBIC YMEHUSI U HaBbIKU. J[JIs1 megarora, 3TM yMEHUS U
HaBBIKUA SBISIOTCS (PYHIAMEHTOM HUX JEATEIHbHOCTH. MOJI0I0M IpernoaBaTeb,
MOYKET UMETh TJIYOOKHE 3HAHUS IIPeaMETa, HO HE UMEsI COLIMATbHBIX HABBIKOB, OH
HE MOXXET peaju30BaTh CBOM TJIaBHbIC (PYHKIMH: OJHA U3 KOTOPBIX — OBITh
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IIOCPEIHUKOM MEXIY CIO0XKHO H3JI0KCHHOW, HAy4YHOM JMUTEpaTypod, H
CTyleHTamu; Apyras — ObITh (dacunutratropoM. Kaxabiii cuasuuil CTYJEHT B
ayIUTOPUHU, MOXKET TOJIydyaTh 3HAHUS CaMOCTOSATENbHO, HO B OECKOHEUYHOM
MOTOKe HHQOpMAINKU, 3HAHUS €ro OyIayT AeleHTpanu3oBaHbl. [J1aBHas 1eib
MeJaroTMuYeCcKoN JeATeIbHOCT — HANpaBisTh, YNpOIIaTh U CTUMYJIHUPOBATH
yueOHbI mpouecc. MIMeHHO Tak W MEepeBOAUTHCS C AHTIMHCKOro riaroi “to
facilitate”. JIis BEIIOJIHEHHS CBOEH MMCCHU MOJIOIOM ITE€aror oJDKEH 001aaaTh
MHOTUMU yMEHUSMH U HaBBbIKAMHU, B TOM UHCIE U COLMAIbHBIMH, WJIIU
npeoOpeTaTh UX B MPOIECCE MOCTOSHHOT'O CaMOCOBEPIIICHCTBOBAHMS.

C onaHOM CTOPOHBI, COIMANIbHBIE HAaBBIKH, JOCTATOYHO PACIUIBIBUATOE
MOHATHE, SIBISAIONIMECS YACThIO ‘‘OMOIMOHAIbHOr0 wuHTEenekra” . C apyroi
CTOPOHBI, CYIIECTBYET YETKUU CIHCOK HABBIKOB M YMEHHM, OTHOCSIIUXCA K
COIMaIbHBIM. PacCMOTpUM HEKOTOpBIE M3 HHMX, aKTyajbHbIE Ha CETOMHSITHUN
JICHb.

[IepBbIid, BaXKHBIM COLMAIIBHBIA HABBIK MOJIOJOTO II€Iarora — yMEHHE
IIPE3CHTOBATh Ce0s1, U TTOATOTOBJICHHYIO JISKITHUIO.

Bropoit HeoOX0 MBI HaBBIK — CITOCOOHOCTH YETKO (hOPMYITUPOBATH CBOU
mbici [1]. K coxanenunro, pedb COBpEeMEHHOTO MOJIOJIOTO Te/Iarora, BKIIOYaeT B
ce0si: MHOTO JKaprOHHBIX U MOJHBIX CJIOBEUYEK; HEMPABUJIbHBIX YJIAPEHUM; CIIOB
«Mapa3uTOBY; OTCYTCTBUE NUKIIMH; HETPABWIHLHO BBHIOPAHHBIX Iay3; a MHOT/A,
HEIPABUIIBHO HCIIOJIb30BAaHHBIX CIIEUATIbHBIX TEPMUHOB.

Tpetuii conuanbHbiii HaBbIK — UKT-koMneTeHTHOCTh. C 0IHOM CTOPOHHI,
0001 MOJIOZIOM TIpenojaBaTeilb, yMEeT padoTaTh HA KOMITbIOTEPE U HOYTOYKe,
BJaJie€T MUHUMAJIBHBIM HA0OpPOM IMporpamm, HMeeT cMapTdoH, C Ipyrou
CTOpOHBI, M30amoBaHHOe mokosieHue «digital native» cTymeHTOB, TpeOyeT BCE
OoJiee SIPKUX M YETKUX Mpe3eHTali, ¢ ucnoib3oBanueMm GIF ¢popmara, Kiumos,
3D wm300paxenuit. CocTaBieHHE COBPEMEHHOM, METOAWYHO COCTaBJICHHOMU
npe3eHTaIuii, TpeOyeT OT MmpernoaaBaTesi, HE TOJBKO HABBIKM U YMEHUS, HO U
0O0JIBIIIOE KOJTMYECTBO BPEMEHH U TeprieHUs [2].

OuyeHb BaXHBIMU COLIMAIBHBIMM HaBBIKAMH JUISI T€JIarora, SsBISIOTCS
YMEHUS: TPaMOTHO BeCTH ce0s B KOH(DIMKTHBIX CHUTYyallUsX; COXPAHSThH
CIIOKOMCTBHE; IPABUIIBHO pearupoBaTh Ha KpUTUKY [3]. [laHHbIE yMeHuUs, Tydllie
MpUOOpETaTh TEOPETUYECKU, HM3ydas MEJAaroruky W TICUXOJIOTHIO, Tocemas
TPEHUHTY JUYHOCTHOTO POCTa, a HE MPAKTUYECKU, BCTYMAas B KOHQIHKTHI CO
CTyJICHTaMHU.

CrepKHEBBIM COLMATILHBIM HABBIKOM M€Aarora siBisieTcss COCOOHOCTh K
sMmatuu. BeiOMpas menarornyeckyro JeATeNbHOCTb, YEJIOBEK JOJIKEH YETKO
OCO3HABaTh, YTO 3Ta pabOTa COCTOUT U3 MTOCTOSTHHOTO OOIIIEHUS C OUEHBb PA3HBIMU
monbpMu. CTaTh HACTOAIIMM MacTEPOM CBOETO Jeja HE BO3MOXHO, €CIU He
MOHMMACIllb W HE XOYellb MOHMUMAaTh CBOUX CTYAEHTOB, MPOSBISAS K HUM
conepexxuBanne.  OOpas3loOBBIM  Meaaror  JOJDKEH  YMETh  HaXOJHTh
WHJMBUAYaIbHBIA MOJIXOA K KaXJOMy CBOEMY YYEHUKY. OMIATHUs ObIBaeT
BpPOXIEHHOM, HO TaK KaK 3TO MeIaroru4eckuii HaBbIK — MHOTHE TPEOOPETAIOT €ro
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B TMpoIlecce TMeaaroruyeckod paboTsl. Momomoil mpenojaBatelib AOTKEH
OBJIAJIETh TEXHUKOM ““aKTHUBHOTO CIIYLIAHUA , ©3y4aTh BO3PACTHYIO IICUXOJIOTHIO,
IIOCTOSIHHO KOHTPOJMPOBAaTh, AHAJIM3UPOBATH M COBEPIICHCTBOBATH CTUJIb
BEJICHUSI CBOMX ayJIUTOPHBIX 3aHATUI. MOKHO 3aCHATDH 3aHITUE HA BUIEO, YTOOBI
B3IJISIHYTh Ha ce0s co cTopoHbl. Ho myunie mpuriacuTh Ha CBOM mapbl, Ooliee
ONBITHBIX MEAArOrOB, WM MOJIOABIX KOJIET, TaK KakK B3IJISJ CO CTOPOHBI BCETIA
0onee o0bekTUBEH. Elle o1HUM crmocoO0oM caMOCOBEpIIEHCTBOBAHUS, SIBISETCS
COTPYAHUYECTBO C IE€JAroraMu C BBICOKMM YpOBHeM smmnatuu. Hampumep,
MO>KHO MPOBECTU C HUMU OMHApHOE 3aHATHE, UJIK TPOCTO MOCEHIaTh €ro JEKIHH.

Benukuit Yuncron Yepummib roBopuii: «Ycmex — 3TO CIOCOOHOCTh
JIBUTATbCS OT OJHOM HeyAaud K Jpyroil 0e3 TOTepu SHTYy3Ua3May.
LeneycTpeMaAEHHOCTh, CTPEMJIEHHE K COBEPIIEHCTBOBAHMIO, TPYAOJIIOOUE H
HOBaTOPCTBO, MO3BOJIAT MOJIOAOMY IENArory, MpeBpaTUTHCS B MacTepa CBOETO
nena.

Hcnoab30BaHHBIC HCTOYHUKH:

1. ABneeBa Anna HwukonaeBHa. [IpUHIIMIIBI TOCTPOCHHS U  MPOBEACHUS
MHTEPAKTUBHOM Jiekuuu // BecTHuk Hayku u oOpasoBanusi, 2020. Ne 8-1 (86).
DJIEKTPOHHBIN pecypc. Pexum JIOCTyTIA:
https://cyberleninka.ru/article/n/printsipy-postroeniya-i-
provedeniyainteraktivnoy-lektsii (mara ooparmenus: 07.03.2023).
2. Avdeeva A. N. DISPUTED KINDS OF INFLUENCE IN THE PROCESS OF
LEARNING AT THE UNIVERSITY /I EPRA International Journal of
Multidisciplinary Research (IJMR). — 2020. — VVolume: 6 Issue: 10 October. — P.
496 — 498.
3. ABneeBa Anna HukonaeBHa. B3auMojelicTBre ¢ nMpoOJIeMHBIMHU CTYICHTaAMU
B IIpoliecce ayauTopHoro oOydeHus // Haydnbie wiccienoBaHus U pa3pabOTKH
2020 T'OOA: marepuansl Il MexIyHApoOAHOrO Hay4HO-HCCIEA0BATEIBCKOTO
koHKypca (22 anpens 2020 r., Caparo). C. 57-60.

"Teopusi U MPaKTHKA coBpeMeHHOo#i Hayku' Ne5(95) 2023 245



V]IK 378

Aeoeesa A.H., kanouoam mexHuueckux HayK, OOueHm

oouenm

Kagpeopa «Mamepuanosedenue u MauHOCMpoeHUE)
Tawkenmckuil 2ocyoapcmeeHHblil MPAHCHOPHIHBLIL YHUGEPCUN em
Y30exkucman, 2. Tawukenm

Aonanumos O.C., KaHouoam mexHu4ecKux HayK

npogheccop

Kagedpa «Jlokomomuewt u 10KOMOMUBHOE XO3AUCMEO»
Tawkenmckuil 2ocyoapcmeeHHblil MPAHCROPHIHBLIL YHUGEPCUNem
Mupaoynnaesa I'.b., PhD

oouenm

"Mamepuanoeedenue u mawiunocmpoernue'

TawikenmcKuil 20cyoapcmeenHblil mpanCcROPMHBLIL YHUGEPCUNem
Y3oexucman, 2. Tawukenm

Typcynoes 111.3.

cmapuwiuil npenodasameis

Kageopa «Mamepuanosedenue u MawtuHOCMpoOeHUE)
TawikenmcKuii 20cyoapcmeenblil mPAHCROPMHBIIL YHUGEPCUNem
Y3oexucman, 2. Tawkenm

Axmeoosa /[.A.

accucmenm

Kagedpa «Mamepuanoseoenue u MAUWIUHOCHPOCHUE)
TawikenmcKuii 2ocyoapcmeenHblil mpancROPMHBLIL YHUGEPCUN e
Y36exucman, 2. Tawukenm

«IOMOIHNOHAJIBHBIE» METOIbI MOTUBALIUU HA
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"EMOTIONAL" METHODS OF MOTIVATION IN LECTURES

Abstract. The article presents some effective methods of "emotional™
motivation of students in the educational process. The authors of the article
considered the advantages and disadvantages of this class of motivations. The
conclusion is made about the effectiveness of "emotional™ methods of stimulation
of students in higher educational institutions, provided that they are used
correctly.

Keywords: motivation, "emotional” methods of motivation, interest,
motivation for success, motivation for fear of failure, "infection", imitation of the
teacher.

VY anrnmyan ecTh mociosuia: «You can lead a horse to water but you can't
make it drink», uTo 03Ha4aeT: «Bbl MOXKETE€ IPUBECTH JIOIIAAh K HICTOYHHUKY, HO
BBl HE MOXETE 3aCTaBUTh €€ MUTH». [lemaror MOXET UMETh: TI1yOOKHe 3HAHUS
CBOETO TpeIMeTa, YUEHYIO CTETICHb, 3BaHUS, HO BCE 3TO, HE YBEITUYNBACT 3HAHUS
€r0 YUYEHUKOB, €CITU OHH CAMH «HE 3aXOTAT HAMUTHCS U3 UCTOUHUKAY.

Ha coBpemenHoM 3Tame, Korja Y30€KHCTaH BBIXOJAUT HAa «KA4ECTBEHHO
HOBBIN ypOBEeHb 00Opa3zoBaHus» [1], oJlHa U3 TJIaBHBIX 3a/1a4 MPOQPECCUOHATBHOTO
mejjarora BBICIIETO Y4YeOHOTO 3aBENIEHHs, HE TPOCTO, IMACCHBHO, BBIIABAThH
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uHopMaiuio, a «IpoOyauTh K JAEHCTBUIO» CBOMX CTyAeHTOB. MIMeHHO Tak, B
IIEPEBOJE C JATUHCKOIO, 3BYYHUT CIOBO «MOTHBALUSD).

Kak mo0as knaccudukanus — kaaccuukanus METOI0B MOTUBALIUU OYEHb
yCIIOBHA, U BKIIIOYAET B ceOsl: BOJIEBbIE, AMOLIMOHAIbHBIC, MO3HABATENIbHBIE U
couuaibHble. B nmaHHOM crartee paccMOTPUM TOJBKO HECKOIBKO, U3
MHOT'OYHCIIEHHOTO Psiia SMOLMOHAJIBHBIX METOJIOB CTUMYJINPOBAHUS CTYJEHTOB
K y4€Oe Ha JICKIIMOHHOM 3aHSATHH.

Ha mpakrtudeckux u 1a0opaTOPHBIX 3aHATHS, CTYJICHTBl Cpa3y BUIAT
pe3yabTaThl CBOEM  JEATEIBHOCTH, BBIIOJHSIOT HWHAWBHAYAJbHOE WIIH
KOJUIEKTUBHOE 3aJlaHuE€, U HE HYXIAIOTCS B JOMNOJHUTEIBHONW CTUMYJISILUU.
Jlexuust — sIBISIETCS CaMOW CJIOKHOM, JJIE BOCHPUSITUS U YCBOCHHS, (PopmMoi
oOy4eHHsl, UIMEHHO IO3TOMY, Ha HEW, HEOOXOJUMO MEPUOJUYECKH YIENATh
BpeMsI MOTUBALIUH.

CaMbIM TPOCTBIM CIIOCOOOM HAMOIMOHAJIBHON MOTHBALIMM, SBISIETCS
untepec. CylecTBYIOT TpaJulMOHHBIE (OpMBI OOpalleHus K CTyJEHTaM,
Hanpumep: «Bbl He MOrau Obl HE OTBIIEKATHCS, M CIYIIaTh TO, YTO S TOBOPIO!».
Kak mnoka3piBaeT mpakTHka, Takue (passl Oecnosie3nbl. bonee 3¢ dekTruBHO
BbI3BaTh y CTYACHTOB MHTEpec: «3HaeTe JIn Bbl Kakoi aumamMerp MMeeT camoe
00JIBIIIOE KOJIECO B MUpE, U TJe ero ucnonb3yor? Ecnu Her, To s ceiiuac Bam
pacckaxy». C 0qHOI CTOPOHBI, B ayAUTOPUHU CUAST B3POCIBIE JTIOAU, OCO3ZHAHO
NOCTYNHBUINE B UHCTUTYT, JIJIs1 IOJIYYEHUSI COOTBETCTBYIOIINX HAYYHbIX 3HAHUH,
C Ipyroi — 1000, caMbIil CIIOKHBIN JICKITMOHHBIM MaTepral, MOKHO OOBITpaTh
OpUTHMHAJIBHOM ToAauel, sl oOjerdyeHus mnoHuManug. K astomy Bugy
MOTHBAlLlM, MOKHO OTHECTH W SPKYIO, HAIJBIAHYIO NPE3CHTALMIO JEKLHH, C
¢doTo, aHuMaIMen U BUJAEO POIUKAMHU.

Crnenyroumue nBa BHAA MOTHBAallUM — «JIBE CTOPOHBI OJJHOM MENAIIM:
MOTHBAIIUS ycriexa U MoTuBaius 0osi3Hu Heynaun. Hanpumep: «Ceronns y Hac
CTEp>KHEBask T€EMa BCEro Kypca, U €CIU €€ YCBOUTb, TO MOXHO C JIEFKOCTHIO
caenatb Bce PI'P». U maobopoT: «Matepuan cerogHsiHeld JEKIHH, TPYIHO
MOANAETCS CAMOCTOATEIIBHOMY OCBOEHHUIO, @ HA HEM JIEPIKUTCS BECh NAJIbHEHUIINAN
KypC IUCIMIUTMHEI, a TJaBHOEe — Bam OyJieT oueHb TPYIHO BBIMOIHATH KYPCOBOM
mpoekT, u Bel Moxere He ycmeTb». JloOas rpymma COCTOMT W3 pa3HBIX
IICUXOTUIIOB, IIO3TOMY JIy4Ill€ TPOU3HOCUTH JIBa BApUAHTA OJHOBPEMEHHO.

Crnenyromuii BUj IPUBJICUYCHUS CTYICHTOB K y4€0€ — «3apakeHue». Takum
METOJIOM MOTHBALlMM MOKET BOCHOJIB30BaTbCS TOJBKO «IIPENOAABATEND —
apTUCT», ¢ OOJBIION 3HEpPreTuKoil. Bens nekuuio, ¢ MOMHOW OTHayel, rnenaror
NepenaéT — «3apaxkacT» CBOMM COCTOSIHUEM CTYIEHTOB.

Camplii KpacuBbli CIOCOO SMOLIMOHAIBHOM MOTHBAllMM — JKEJIaHHE
nojapaxarh nenarory. [ToBogom it pedepeHTHOCTH TIeaarora MOXeT CITyKUTb
HE TOJBbKO BBICOKHMI YPOBEHb €ro I€Jarorn4eckoro MacTepcTBa, HO U JIOObIE
JpYrue KauecTBa, BKIK0Yask UMUK U (PU3NUECKYIO TPUBIEKATEIbHOCTb.
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IIepeuniciieHHbIE BUABI MOTUBALIUU HE ABIAIOTCS KIACCUYECKUMU, U MOTYT
MMETb CIIOPHBIM XapakTep, HO NPUMEHEHHE UX Ha IPAKTUKE, NAa€T XOpPOILIUU

addexr.
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NCIHHOJIB30OBAHUE METO/J0OB AHAJIM3A TAHHBIX JTJIAA
KOHTPOJISA KAYECTBA OBPA3ZOBATEJIBHOI'O ITPOLHECCA

Aunomayus. B cmamwve npedocmasiena cucmemamuzayusi Memooos
aHanusza 0bpazoeamenvHoll oessmelbHOCmU. IIpuseoenni npumepbl
UCNONIL30BAHUSL Pe3YAbMAMO8 AHAIU3A OAHHBIX C Yelbl0 KOHMPOJISi Ka4ecmed
obpazoeamenbHo20 npoyecca U NOGbIULEHUS YPOBHS  00pA308amMenbHOU
oessmenbHoCmi.

Knouesvie cnosa: kauecmeo 00pazoeameibHoc0 npoyeccd, aHAIU3
OAHHBIX, MemoObl aHAIU3A 00PA308AMENLHOU  OesAMeNbHOCMU, KOHMPOLb
Kauecmea 0opazo8amenbHo20 Npoyeccd.

Velieva S.A.

2nd year graduate student

Faculty of Cybersecurity and Management

Volga State University of Telecommunications and Informatics
Russia, Samara

USING DATA ANALYSIS METHODS TO CONTROL THE QUALITY
OF THE EDUCATION PROCESS

Abstract. The article presents the systematization of methods for analyzing
educational activities. Examples of using the results of data analysis to control
the quality of the educational process and improve the level of educational
activities are given.

Keywords: the quality of the educational process, data analysis, methods
of analysis of educational activities, quality control of the educational process.

KauectBO 0OpazoBarenbHOr0o mpoliecca SIBIASETCS Ba)XXHBIM KPUTEpPUEM
NeATEeNIbHOCTU 00pa30BaTeNbHbIX Opranu3anuii. C moMoIIbI0 JaHHOTO KpUTEpHUS
MOKHO ONPEAEIUTh, HACKOJBKO YCIEIIHO IMPOUCXOAWUT YCBOCHUS 3HAHUU H
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HaBBIKOB, TMPEMOJaBaeMbIX B 00pa30BaTEIbHBIX YUPEKIACHUAX, a TaK¥kKe
HACKOJIbKO OOydaroniuecs YAOBJIETBOPEHBI KadeCTBOM IOJIYYaEMBIX YCIYyT
oOpazoBanusi [1]. Takke naHHbIe O KadecTBE OOpa3oOBaTEIBLHOIO Mpolecca
BIMAIOT Ha MOJXOAbl K YIOpPaBJICHUIO OOpa3oBaHWeM. Pa3BUBAIOTCS HOBBIC
nporpaMMmbl  TPO(ECCUOHANILHOTO  Pa3BUTUSI TEJAaroroB M PyKOBOJIUTENEH
oOpazoBaTelbHBIX oOpraHusanuii. Ha 1maHHBIE MOMEHT, C pa3BUTHEM
WHCTPYMEHTOB JIJISI aHAJIU3a JIAHHBIX, MOSIBISETCS OOJIbIIE BO3MOXKHOCTEH IS
BHEJIPEHUsI 3TUX MHCTPYMEHTOB B oOpa3zoBaTelibHBIM TMporiecc. [losiBisitoTcs
HOBBI€ KOHIICTIIIUM, KOTOPBIE MPEAJIaraloT aKTUBHOE HUCIIOJb30BAHUE METO0B
aHanau3a JaHHBIX B oOpasoBaHuu. OJHON M3 TaKUX KOHIICHIUN SIBJISICTCS
«Ilenaroruka, ocHoBanHasi Ha naHHbIx» (Data Driven Pedagogy) [2]. lannas
KOHLICTIIIMS ~ MpeajiaraeT METOJNOJOoru cbopa, o0OpabOTKM U aHalu3a
00pa3oBaTeIbHBIX JAHHBIX C IEJIbIO0 MOBBIMICHUS dP(HEKTUBHOCTU OIICHUBAHUS
KauecTBa 00pa3oBaHUSI.

AHaJIN3 TaHHBIX — 3TO UCCIIEIOBAHUE MACCHUBA JAHHBIX C IEJbI0 TPOBEPKHU
TUTIOTE3; BBISIBIICHUS 3aKOHOMEPHOCTEH U TEHJICHIIMI, B TOM YUCJIE OTKJIOHCHUU
OT MPOTHO3UPYEMOU TpaekTopuu. B pe3ynbrate B XOJ€ aHaIM3a JAHHBIX MbI
MOKEM y3HaTh, KaK CHCTeMa Bejla ce0s B MPOIUIOM, KaK OHA HM3MEHSJIach CO
BPEMEHEM, KaKue€ OCOOCHHOCTH OHHM TIPOSIBIsiIa BO  BpPEMs  CBOETO
(GYHKIIMOHUPOBAHMSI M KaK OHA BEPOSITHO MOBeNeT cedsi B OyaymieMm. AHanu3
JAHHBIX BKJIIOYAaeT B ceOs pas3lMyHble HHCTPYMEHTHl M3 MaTEMaTUKH U
uHpopmatuku. MHPopMaTuKa HUCMONB3YyETCS IS MPENIOCTaBICHUS NaHHBIX B
yIOOHBIX JIJISl aHAJIM3a CTPYKTYpax U JUIisi OBICTPOrO ONEepUpOBaHUS TaHHBIMH B
ATUX CTPYKTypax. MaTeMaTuka UCTOIb3yeTCs JI1 HEMOCPEACTBEHHOTO aHAIN3a
JaHHBIX. B 4YacTHOCTH, HMCHOJIB3YETCS MHOTO METOJOB M3 MAaTEMAaTHYECKON
CTATUCTUKHU (MaTeMaTUYECKOE OKHUJIAHHWE, CPEAHEKBAAPATUYHOE OTKJIOHEHMUE,
JIUCTIEPCHs).

Ananuz u cOOp JaHHBIX AaKTHUBHO TMPUMEHSAETCA B KOHIEHIUU
«llemaroruka, ocHOBaHHAas Ha JAHHBIX». JTa KOHUEMLHMS MPEANOJiaraeT TpHU
METO/Ia aHalin3a 00pa30BaATEIbHOMN ACATEIBHOCTIY:

1. MeToapl MPOTHO3UPOBAHUSA, MPEACKA3BIBAIOIINE 3HAYEHUE BBIXOIHOM
MEPEMEHHON M0 3HAYEHUSM MpeauKaToB. B pamkax oOpa3oBaHus MpPUMEpPOM
MOXKET MOCTYXKUTh MPOTHO3 PE3YIHTATOB Bcepoccuiickux mpoBEpOUYHBIX padoT
Ha OCHOBE aHaJin3a JJaHHBIX 00 yCIIEeBa€MOCTH.

2. Metoapl OOHApYKEHUSI CTPYKTYPHI, MBITAIONINECS BBISIBUTH B JIAHHBIX
CTPYKTYpY, 0€3 UCMOIb30BaHUsI KAKUX-IHOO alpHOPHBIX MPEACTaBICHUN O HEH.
Hampumep, cTpykTypa ydeOHBIX 3aJaHHil ¢ y4€TOM YYEOHBIX JTOCTIDKEHUU H
3aTpYyJHEHUN 00y4aroUUXCsl.

3. Mertoasl BBISBICHHE B3aWMOCBS3HM, YCTAaHABIWBAIOIINE B3aMMOCBSI3H
MEXKTy IIEpEeMEHHBIMHU B HA0OPE TAHHBIX ¢ OOJIBIITMM YHCIOM ITepeMeHHBIX [3]. B
3TOM CIIy4ae MNPUMEPOM MOXKET MOCIYKHTh CBSI3b MEXKIY IMOCEIIAEMOCThIO
YPOKOB U 00pa30BaTEIbHBIMU PE3YJIbTaTaAMH YUaIIUXCS.
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PaccMmoTpumM noapoOHee NpUMEHEHHs METOI0B aHajinu3a 00pa30BaTeIbHOM
NEATEIbHOCTH.

1. [IpoBeauTe aHanM3 AAHHBIX O pe3yJbTaTaM OLEHKH MPEeIMETHBIX
KOMIIETEHIIUA 1O  OCHOBaM  0O€30MacHOCTU  JKU3HEAESTENbHOCTU Y
CEMUKJIACCHUKOB, 00yYaloluXcs N0 y4eOHHKaM pa3HbIX aBTOPOB (Tabmuibl 1—
2).

Tabnuua 1
JIaHHBIE TIO pe3yJIbTaTaM OLIEHKH NPEeIMETHBIX KomneTeHI i no ObX
y CEMHMKJIACCHUKOB, 00yJaromuxcs 1no yueOHuky «OCcHOBBI 6€301aCHOCTH
KU3ZHEAECATEITLHOCTI
C.H. Banropoackuii, M.1. Ky3neros (mkosa 1)

IIpoueHT BBINIOTHEHUA 3aJaHUI
Toosy oSpmomtentof | e | e | Ko | e |, P
Porp 7A 7B 7B T
ropoay
UpesBbruaiiibie CUTYaIlH 61 45 34 37 38
MIPUPOJTHOTO XapakKTepa
3eMieTpsiceHus 72 93 89 85 68
Bynkansr 82 97 80 78 67
Omnon3Hy, celr, 0OBaJbl, CHEXKHEIC 64 64 74 65 16
JIABUHBI
VYparansl, Oypu cmepuun 80 89 59 87 67
Hasogueuus 59 51 43 55 26
ynamu 74 55 63 49 45
JlecHbie 1 TOpGSHBIE TTOKAPHI 59 59 78 58 30
[Icuxonorunueckue OCHOBBI
BBDKMBAHHS B YPE3BBIYAHHBIX 26 43 24 37 27
CUTYAIUSX IPUPOJHOTO XapaKTepa
[TpaBusa HaJIOKEHUS TIOBSI30K 51 62 51 58 55
OxazaHusi MOMOUIN MOCTPAAABIIUM 100 100 100 100 61
IIpH MepesioMax U UX MePeHocKa
Pexxum y4eObl ¥ OTIIbIXa TTOAPOCTKA 54 61 52 47 51
CpenHuii MPOLEHT BBINOJIHEHUS 65 68 62 63 48
3a/laHus
Tabmnma 2

JlaHHBIE TIO pe3yJibTaTaM OLEHKH NpeaMeTHbIX komneTeHunit mo ObXK
Yy CEeMHUKJIACCHUKOB, 00yJaromuxcs mo yueOHnky «OCHOBBI 0€30MaCHOCTH
KUZHEACATETbHOCTH
A.T. Cmupnos, b.0O. Xpennukos (1koza 2)

[IpoLieHT BBINOJIHEHNS 3aJaHUI

Tema/moyns Coomn

o00pa3oBaTeNbHOM Kiace | Knace | Knace | Knacc | Knace | Knacc Hl;zﬂHze

MpOrpaMMbl TA 7b 7B s T4 7K SHatcHHe

110 TOPOJTy

OO6mume moHsaTHS 00
OMACHBIX u 71 64 56 54 51 48 68
Ype3BhIYANHBIX

"Teopusi U MPaKTHKA coBpeMeHHOo#i Hayku' Ne5(95) 2023 252



CUTyalUsX MNPHUPOIHOTO
Xapakrepa
UpesBpruaitHbie
CUTYyalluH
re0JIOTM4ECKOro
IIPOUCXOKICHUS
UpesBpruaitHbie
CUTYyalluH
METEOPOJIOTHYECKOIO
IIPOUCXOKICHUS
UpesBbIuaitHbie
CUTYyallul
TUAPOJIOTNYECKOTO
IIPOUCXOKICHUS
[IpuponHble moXapel u
Ype3BbIYATHBIE
CUTYaITu’ onoJoro- 33 36 34 7 12 7 26
COLIMAIBHOTO
MTPOUCXOKICHUS

JlyxoBHO-
HPABCTBEHHBIE OCHOBBI

MIPOTHBOICHCTBUS 51 51 53 40 17 32 53
TeppOpPU3MY u
AKCTPEMU3MY
310pOBBI 00pa3 KU3HU
U €ero 3HaueHue Uit
TapMOHUYHOTO Pa3BUTHS
YeJoBeKa

[lepBas momomp mpu
HEOTJIOKHBIX 6 18 1 1 7 1 10
COCTOSTHUSIX

Cpennunit MPOLEHT
BBITIOJIHEHUS 3aJJaHUSI

65 66 63 57 64 51 67

37 39 34 57 33 20 46

65 70 77 79 48 45 67

42 44 42 37 30 27 44

[IpoBenuTe aHanu3 oOpa3oBaTENbHBIX JAHHBIX 10 CTPYKTYPE MPEIMETHBIX
KOMIIETEHIIUA Yy CEMHUKIIACCHUKOB, W3yYalOIIMX OCHOBHI 0€30MacHOCTH
KU3HENEeATeIbHOCTH. B gaHHOM ciydae OyayT aHATM3UPOBATHCS CTPYKTypa U
BUJIbI yUEOHBIX 3aMaHuii B dekTpoHHOM yueOHuke C.H. Banropoackuii, M.H.
Ky3nenoB «OcHOBBI 0€30MaCHOCTU >KU3HEACATEIBHOCTH. 7 Kiacc» [4] U B
anexktpoHHoM yueOHuke A.T. CwmupnoB, b.O. XpennukoB «OcCHOBBI
0C30IMaCHOCTH KU3HEACATSIBHOCTH. 7 Kiace» [5]. [lamee BbIsicHHTE, Kak
OpraHu3anys pemieHus pa3IudHbBIX BUIOB YyYEOHBIX 3aJa4 1O OCHOBBI
0€30MacHOCTH JKU3HEACITEIIBHOCTA MOYKET BIMSTH HA PA3BUTHE MPEAMETHBIX
KOMIETEHIIUIA CEMUKIACCHUKOB.

CpaBHure pe3ynbTaThl ywamuxcss 7 kiaccoB B mkonax Nel um No2,
JOTIOJIHUTENIBHO ~MPOBOJUTE CPaBHEHHE WX PE3YJIbTATOB CO CPEIHUM
MokKaszaTejeM Mo ropoay. B xolie cpaBHEHHS BO3HUKAET BOIPOC: MOYEMY Y

"Teopusi U MPaKTHKA coBpeMeHHOo#i Hayku' Ne5(95) 2023 253



00y4aroUINXCs MO Pa3HbIM YIeOHUKAaM CEMUKIIACCHUKAX PA3HITCS Pe3yIbTaThl IO
cmexxHbiM TeMaM («HaBomnenue» B mikone Nel u «YUpe3BbluaiiHble CHUTyaluu
TUAPOJOTUUECKOTO MPOUCXOXKAeHUs» B 1ikosie Ne2)? IIpoBenure cpaBHEHHE C
pe3ynbTaTaMi CEMHUKJIACCHUKOB TMPOLUIBIX JIET, paboTaloMMX IO pPa3HbIM
y4eOHHMKaM: €CTh JI CX0KHE HEI0UEThI B MPEAMETHON KOMIIETEHIIMH 10 OCHOBAM
0e30MacHOCTH JKU3HEEATENBbHOCTH? ClieAyeT U HANPaBUTh MPEToAaBaTeNs Ha
Kypchl IOBBIIIIeHHsI kKBanudukanun? Kakue pemeHuss MOKHO UCTIONB30BaTh IS
yAyUIIeHHs Pe3yIbTaTOB 1O TeMaM 00pa30BaTeIbHON MPOTPaMMBI: «3IOPOBBI
o0pa3 )KU3HH U ero 3HaYCHHE ISl TAPMOHUYHOTO Pa3BUTHS YejoBekay, «llepBas
MOMOIIb TpPH HEOTIOXHBIX cocTostHUsIX» (yueOHuk A.T. Cwmupnosa, B.O.
XpeHHUKOBA) y yuamuxcs 7a, 76, 78, 7r, 7a (Tabnuua 2)?
2. [IpoBenuTe aHanmm3 pe3yNbTaTOB HE3aBUCHMOM JMATHOCTUKUA YYEOHBIX
JOCTHXKEHUH B 6-X KJlaccax Mo aHTJIMMCKOMY s3bIKY (Tabniuia 3).
TaOmuna 3
Pe3ynbTarhl TUarHOCTUKYU OLIEHKH YY€OHBIX JTOCTHKEHUH TI0 aHTIIHHCKOMY
S3BIKY Y HIECTUKIIACCHUKOB, TIPOBOIUMON PETHOHAIBHBIM IIEHTPOM OIICHKH

KadcCTBa O6p&30BaHI/IH
IIporieHT BhINOJIHEHUS 3aJaHUI

Kiacc B
[IpoBepsiemble ymeHus cpeaHeM
6a | 60| 6B |6 |61| 66| 6K |63 ]|6U|6K]|61|6M]|TIIO
ropoay
Bocnpunumars Ha
ClyX ¥ TIOHUMATh
3aIpanuBacMyro
nHpopMaITnIo B
HECHOMHBIX 83|90 |88 |91 (56|40 |42 |38|33|34|17 |37 |60
ayTCHTUYHBIX
TEKCTaXx,
MOCTPOCHHBIX Ha
3HaKOBOM  SI3IKOBOM
MaTepuae
YuraTh U HaXOJHUTh B
HECIIOKHBIX
ayTCHTUYHBIX
TEKCTaX, COJCPIKAIIIX
OTJICIIbHBIC
HEU3Y4YEHHBIE 8619319193 |68 |43 |61 |63|56|50|49 55 |64
SI3BIKOBBIC  SIBJICHHS,
HYXHYIO
uH(pOpMaIHIO,

MPEICTAaBICHHYI0 B
SIBHOM BUJIE

[Tucatp KpaTkoe
JINYHOE TIMCbMO B
OTBET Ha IIHUCHMO-
CTUMYJ c

82|70 |74 |72|54123|19 (16|14 |19|3 |17 |36
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ynoTpedaeHuem

dbopmyn pedeBoro
OTHUKCTA, MPUHATBIX B
CTpaHe  HM3y4aeMoro

SA3bIKa
Pacno3naBatb u
yIoTpeONsiTh B peUu
nMeHa

CYIIIECTBUTEIbHBIC B
€IMHCTBEHHOM n|65(69|42|56|53|65(55|43|39|17|13|20 |44
MHO>KECTBEHHOM

yucie, 00pa3oBaHHBIC

o MIPaBUITY, u
HCKJTIOYEHHUS
Pacrno3naBarts u
yHnoTpeOisiTh B peyu
MECTOUMEHHS:
JINYHBIE
(MMCHUTETbHBIE M| 96 | 25 | g5 | 67 | 50| 0 |41 |48 |50 |17 |4 |4 |25
OOBEKTHBIM MaAekKn),
MPUTSDKATEITBHBIE,
yKa3zaTelIbHbIC,
BOINIPOCHUTEIIbHBIE |
HEOTIPEJICTIEHHBIE
PacnosnaBarth u
yHooTpeOisiTh B peyu
HMCHA
npuiaraTeabHbIe B
MOJI0KUTEIIBHOM,
CpaBHUTEIHHOM n|82|86|88|89 |57 47|32 |43(33(22|35|44 |48
MPEBOCXOTHOM
CTCIICHSX,
00pa3oBaHHbBIC 1o
MpaBUITy, u
HCKJITIOYCHUS
Pacno3HaBath u

HCIIOJIb30BATh B pPCUH
riarojisl B HauOolee
y1'IOTp66I/ITeJ'II>HbIX
BpPEMEHHBIX  (hopmax
NeHCTBUTEIILHOTO 76| 7173894712918 |15122 (11|14 |22 |34
3ajiora: present
simple, future simple,
past simple, present
continuous,  present
perfect

Cpennuit IIPOLIEHT

. | 8282828458 |35|39 |38|34|30|21|33 |50
BBINIOJIHEHUS 3aJJaHUM
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B naBenammatu 6-X Kjaccax MPOBOJAWIIACH JAUArHOCTHKA y4EOHBIX
JOCTUKEHUN B OHJIaliH-(hopmaTe. Pe3ynbTaThl AMATHOCTUKU 3a()MKCHPOBAHbI B
eauHoN MH(pOpMAIMOHHON cucTteme. Yuutenab 1 BeAET aHTIUNUCKUN SI3BIK B
KJaccax 6a, 60, 6B, 6r, 611, 6€. Yuutens 2 npenoaaét aHrIMUCKUM B KJlaccax 6K,
63, 6u, 6k, 61, 6M. Oba mpemogaBareiiss BO BCEX Kiaccax paboTalT IO
onuHakoBoMy YMK u yueOnuky « Anrnuiickuii B pokyce» (Bainuna 1O.E. u np.,
u3n-so «lIpocBemnienue»). B xome MUAarHOCTUKM yYAIIMMUCS PEIIAIUCH JBa
BapraHTta: Ne6 u Nel5.

[To xakuM KpuUTepUsM BO3MOXKEH aHaju3 MPEJICTABICHHBICE B EIUHOU
UH(OPMAIIMOHHON CUCTEME PE3yJIbTATOB YUEOHBIX JOCTHXKEHUI ydammxcs? Kak
IMPOBECTH MHTEPNPETAMIO ToKazaTeseld B Tabmuie 3  MOCPEICTBOM
CTPYKTYypUpPOBaHHUs JaHHBIX? PacCMOTpUM BapuaHThI CTPYKTYPHOTO aHAIU3A:

— I10 BapMaHTaM PEIICHHBIX 3aJ1a4:

15-ii Bapuant — 25 (4), 23 (3), 27 (4), 22 (3), 28 (4), 27 (4), 26 (4), 31 (4),
34 (5), 28 (4), 28 (4), Bcero 11 uenorek, cpennuii 6amm — 4;

6-it Bapuant — 17 (3), 33 (5), 23 (4), 18 (3), 17 (3), 23 (3), 20 (3), 34 (5),
33 (5), 24 (4), 31 (4), 33 (5), 23 (3), Bcero 13 uenosek, cpeanuii 6amt — 3,8;

— TI0 pe3yJibTaTaM y4eOHBIX JOCTH)KCHUH B KJlaccax y Pa3HbIX YUUTEIICH:

yuutelb | — 6a (cpenuuii 6amt 82), 66 (82), 68 (82), 61 (84), 611 (58), 6¢
(35);

yauTelnb 2 — 6x (cpeanuit 6amt 39), 63 (38), 6u (34), 6k (30), 61 (21), 6M
(33);

—I10 MPOBEPSIEMBIM YMEHHUSAM, ITEPEUUCICHHBIM B Ta0HIIe 3.

AHanu3upys JaHHbIE, BBISICHAETCS, 4TO B BapuaHte Nel5 pomyiieHo
HauMEHBIIIee KOTMYECTBO OMHOOK. MICX0s1 M3 3TOr0 MOKHO MPEANON0KHUTh, YTO
y 3a1a4 BapuaHTa Ne6 ypoBEHb CIIOKHOCTH BbllIE. TakKe y4eHUKH ydutens |
Jy4llle CIPAaBWINCh C JHATHOCTUKOW, MO3TOMY B KAU€CTBE PELICHHUS MOXKHO
MPEINONIOKUTH HEOOXOIUMOCTh MOBBIIICHUS KBATU(DUKAIIMHT YIUTEIS 2.

3. PaccmotpuTe pe3ynbTraThl JUArHOCTUKM TPAMOTHOCTHM YTEHHUS B 3-X
KJIaccax JIBYX IIKOJI OJTHOTO Tropoja (Tadmuubl 4-5).

CpaBHUTE pe3ynabTaThl YYalIUXCS JBYX 3-X KiaccoB mo Omoky Ned
YUTATEIIbCKUX YMEHUM.

Tabmuma 4
Pe3ynbTaThl TMarHOCTUKHN YATATEIHCKON TPAMOTHOCTH 1O 4 OJI0KaM yMEHHMA
B 3-M kjacce mkoJibl 1 (17 yenoBek)

[IpotieHT BBIMONHEHUS 33JaHUI MO OJOKaM YHMTATENbCKUX
Bapuant o
Kon yuenuka S yYMEHUM
Bbiok 1 Bbiok 2 bioxk 3 biok 4
1 01 90 64 50 100
2 02 90 90 0 75
3 03 50 64 50 25
4 04 40 73 0 25
5 01 90 73 0 25
6 02 90 100 50 25
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7 03 80 82 50 75
8 04 90 55 100 50
9 01 80 73 100 75
10 02 100 55 50 50
11 03 90 64 0 75
12 04 80 91 100 75
13 01 90 55 50 50
14 02 100 100 50 50
15 03 60 64 50 25
16 04 90 82 100 0
17 01 60 36 0 25
Tabauma 5

Pe3ynbTaThl IUarHOCTUKHU YUTATEIIHCKON IPAMOTHOCTH MO 4 GJI0KaM yMEHUN
B 3-M kJacce mkoJibl 2 (12 yenoBek)

[IpouieHT BhIMOMHEHUS 3a1aHU TIO GJIOKAM YUTATEIbCKUX
Bapuant .
Konx yuennka I YMEHHI
biok 1 biok 2 biok 3 biok 4

1 01 90 55 0 75
2 02 90 73 0 75
3 03 0 73 100 50
4 04 50 55 50 0
5 01 90 82 50 0
6 02 50 36 50 50
7 03 90 36 0 0
8 04 80 64 0 0
9 01 90 64 50 0
10 02 70 55 0 25
11 03 90 64 100 25
12 04 80 55 50 50

PesynpraThl aHanmmM3a 4YUTATENBCKOM TPaMOTHOCTH MO Onoky Nod vy
TPETHEKIACCHUKOB KO 1 1 2 cunbHO paznudaroTcs. C 4eM MOTYT OBITH CBSI3aHbBI
pasnuYHs B CIOCOOHOCTSIX YYCHHKOB CO37aBaTh COOCTBEHHBIE TEKCTHI?

CpaBHute pabourie MPOrpamMMBbl MO JTUTEPATYPHOMY UYTCHHUIO yUWTEIEH
mkosibl 1 [6] u mkonel 2 [7]. Kak oHM pa3iuyaroTcs MO MEJaroru4ecKomy
IW3aiHy U METOAWYECKHM ITOAXO0JaM OpraHM3alHUH IPOEKTHOM IEATEIBHOCTH
yuamuxcsi? Kakue eiire BIBOABI MOXKHO CIIETATh UCXO/s U3 PE3YIbTATOB aHAIN3a
o0pa3oBaTeIbHON IEATETLHOCTH ?

Huskuit pe3ynbTaT 1esITeTbHOCTH TPETHEKIIACCHUKOB 110 070Ky Ned MOXKeT
OBITH CBSI3aH C HEIOCTATOYHOCTHIO OPTAHN30BAHHOM JIEATETLHOCTH YHAIUXCS 110
MIPOEKTUPOBAHHUIO COOCTBEHHBIX TEKCTOB. Takke BO3MOXKEH HEJOCTAaTOUHBIN
npoeCCUOHANIM3M YUHTENsI MO Pa3BUTHIO METANpPEAMETHBIX KOMIETEHIUM
y4eHUKOB. B manHOM ciiyyae HEOOXOIMM MPOBECTHU aHAIN3 pabO4YUX MpOrpaMm
yuuTeNe Ha TOpeaMeT pealid3aldd  UMH  Pa3BUTUS  METanpeAMETHBIX
KOMIIETECHIIMI IKOJIbHUKOB.
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Takum 06pa3oM UCIOJIB30BAaHUE METOAOB aHAIN3a TaHHBIX JJIs1 KOHTPOJIS
KayecTBa 00pa30BaTENbHOIO Ipoliecca JAaeT BO3MOXKHOCTb OLIEHUTh TOT WIIM
MHOM TOJAXO0J B 00pa30oBaTelbHON AEATEILHOCTH MEJAroroB U pyKOBOJIUTEIEH
o0pa3oBaTeIbHBIX OpraHU3aLMi.
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CEMEWHAS KYJbTYPA KAK COIIUAJIBHBINA TAPTHEP
IIKOJBHOTI'O YKJIAIA )KNU3HU

Cembs, ysadgxcenue K pooumensim, 3ab60ma O CMApWiux u MAAOUUX —
KpaeyzonibHble KAMHU, OCHO8A CUCHMEMbl GOCHUMAHUA NOOPACMAOUe2o
nokonenus. Peanuzayus cmpameeuu pazeumusi 60Cnumanusi obecneyusaemcs
pecypcamu o6pazoeameibHOl OP2AHU3AYUL, CeMb U COYUATIbHOU cpedbl. B uwikone
MO BO3MONCHO 8 PAMKAX YPOUHOU U BHEYPOUHOLL 0esIMENbHOCU, 0esIMmeNlbHOCU
omoeneHus 0onoaHumenvbHo2o obpasosanus. Cemvs 8 npoyecce 80CHUMAHUSA
JUYHOCMHBIX Kauecme pebOeHKa AGNAemcs CAMbIM BANCHbIM COYUATILHBIM
NapmHepoM WKoJbl.

Kniouegvie cnosa: cemetinas Kyromypa, YeHHOCMU, YEHHOCHMHbLE
opueHmayuu, OyXx08HOCMb, HPABCMBEHHOCMb.

Vorobyov A.V.
director
teacher

State budgetary educational institution secondary school No. 418
Kronshtadtsky district of St. Petersburg
Russia, St. Petersburg, Kronstadt

FAMILY CULTURE AS A SOCIAL PARTNER OF THE SCHOOL
LIFESTYLE

Family, respect for parents, care for the older and younger are the
cornerstones, the basis of the system of education of the younger generation. The
implementation of the strategy for the development of education is provided by
the resources of the educational organization, the family and the social
environment. At school, this is possible within the framework of regular and
extracurricular activities, the activities of the department of additional education.
The family in the process of educating the personal qualities of the child is the
most important social partner of the school.

Keywords: family culture, values, value orientations, spirituality, morality.
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VYcunenue uHTEpeca K npodieMe CeMEMHOro BOCIIMTAHUS B HAILLIEH CTpaHe
CBSI3aHO C HOBBIMU COLHMAIBHO-’KOHOMUYECKHMH YCIOBUsAMHU. COBpeMEHHas
MOJUTHKA HAIIErO rOCyAapCTBA HAIMPABJIEHA HA COIMATIBHYIO MOJIJECPKKY CEMbU
Y TIPU3HAHHUE €€ MEePBOCTENICHHON POiu B (PU3UYECKOM JYyXOBHO-HPABCTBEHHOM
U HMHTEJJIEKTYaJIbHOM CTaHOBJICHWU JIMYHOCTU pebeHka. MBICIb O TOM, 4TO
pOOUTENEN HAIO YYUTh BOCIMUTBHIBATH JETEM BO3HMKIA MaBHO. lIpumepamu
aBisitoTca uccnenoBanuss M. Jlrorepa, XK.-XK Pycco, S. A. Komenckoro, WN.T.
[Tecranmomu. Hac mHTEepecyroT mpoOieMbl 1IEHHOCTEW ceMbH, (OpMUpOBaHUE
CEMEMHOM KYJIbTYphI, TyXOBHO-HPABCTBEHHOTO OOHOBJICHUS IIIKOJILHOTO YKJIaa
xu3HU. [IpoOreMa IIEHHOCTH CEMbU U €€ OCHOBHBIX (YHKIMM TOAXOJOB U
MPUHITMIIOB B3aUMOJICUCTBUS C CEMbEH PaCKpbUIM B CBOUX paboTax yueHbie T.B.
Apxupeesa, JI.51. Bep6, P.B. OBuaposa, E.A. JlykbsiHenko u ap. M3BectHo, uTO
3 PEKTUBHOCTH CSITEIHLHOCTH POAUTENCH KaK BOCIIUTATENICH 3aBUCUT OT YPOBHS
NEarOri4ecKoil M  TMCUXOJOTMYECKOM TIpaMOTHOCTH, MEJArorM4ecKod U
MICUXOJIOTHYECKON  KYJBTYphI, TMEIarorudeckoil oOpa30BaHHOCTH, JIMYHOU
3penoctu u komneteHuu poaurenei (JI.LK. Anamona, 1.B. I'pe6ennukos, E.A.
HecrtepoBa). [lyXOBHO-HpPAaBCTBEHHOE pAa3BUTHE M BOCIUTAHUE JIMYHOCTH
HaunmHaeTcs B ceMbe. CeMeiHbIe IIEHHOCTH, yCBauBaeMble PEOCHKOM C MEPBBIX
JIET )KU3HU, UMEIOT HEMPEeXOAAIue 3HaUeHHE JJIs YesloBeKa B JTI0O0OM BO3pacTe.
B mkone, mo pe3ynpTaraM HCCIEIOBAaHHUS OJHUM W3 TJIABHBIX HCTOYHUKOB
HPABCTBEHHOCTH YYEHHUKHU OMPEIEISIIOT CEMBIO, JTI0OOBh U BEPHOCTH, 37]0POBKE,
JIOCTAaTOK, yBa)K€HHE K POJUTENSM, 3a00Ta O CTaplIMX M MIAIIIUX, 3a00Ta O
IPOJIOJKEHUU poja. ba3oBble HalMOHAJbHBIE LEHHOCTH JIEKAT B OCHOBE
LEJIOCTHOTO TIPOCTPAHCTBA JyXOBHO-HPABCTBEHHOTO PAa3BUTHS BOCIHUTAHUS
IIKOJIbHUKOB, T.€. YKJIaJa IIKOJIBHOM KU3HH, OIPEAEISIONIET0 YPOUHYIO,
BHEYPOUHYI0 W BHEIIKOJIbHYIO JAESTENBbHOCTH oOydammuxcs. Begymas
COZIEPKATENbHO-ONPENCIIAoNIas poJib MO CO3UWJAHUIO IIKOJBHOW JKU3HU
IPUHAJICKUT LIKOJIE. DTO HE CIYyYalHO, TOCKOJIBKY JETH, NEAAroru U POJAUTENIN
COCTaBJISIIOT OCHOBHYIO OOBEKTHYIO 0a3zy, a IIKOJIa — YYPEXKJICHHE, TJIe
3aKJIa/IBIBAIOTCS. OCHOBBI CEMEWHOI0 BOCHUTAaHHUS JyXOBHO-HPAaBCTBEHHOIO
CTAaHOBIICHHSI TIOJPACTAIOMIETO TOKOJIEHUsI — OyAyIIero Halle CTpaHBbI.
Bocniutanne — 3TO Bcerna NpUHATHE LEHHOCTEW, BOCHUTAHUE OTHOLICHUS
genoBeka k cebe, apyrum, Mupy. Ocoboe MeCTo B CHCTEME IICHHOCTEH 3aHIMAIOT
JNyXOBHBIE U HPABCTBEHHbIE LIEHHOCTU. L[€HHOCTH, COTIACHO AKCHOJOTUH, —
HOPMAaTHUBHAS KaTeTOpwsi, 00BEMITIONIAs BCE, YTO MOXKET OBITH IENIBI0, UJICATIOM,
MpeAMETOB BICUCHUS, CTpEMIICHHUS], UHTepeca. Makc Bebep onpeaenii HEeHHOCTh
KakK 3JIEMEHT KyJbTYPbl U CUMTAJI, YTO YEJIOBEUECKOE MOBEACHUE TOJIBKO TOTAA
SBJISICTCS OCMBICIIEHHBIM, KOTJa COOTHOCHUTCS C LieHHOCTAMU. [IpencraBurenn
Pa3IMYHBIX  MHPOBO33PEHYECKUMX  MO3ULMKA  E€OWHOIAYIIHBI, PpPACUECHHUBAA
NyXOBHOCTh KaK BHYTPEHHIOIO HAIlPABJICHHOCTh HAa BBICIIME LEHHOCTH,
MPUAAIOIINE KU3HU U YEJIOBEUECKOU KYJIbType 0COOble U3MEpEHHUs], ObITUIHbBIC
3HAYEHHUs], CMbUIL. J[yXOBHOE Ha4ajo MPUCYTCTBYET BHYTPHU KaXJOTO YEJIOBEKA,
OyJly4s HEKON YHHUBEpPCAIbHOM CIIOCOOHOCTBIO, 33/IaTKOM, TaJJAHTOM, KOTOpbIE
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HA/UICKUT pa3BuUBaTh B TedyeHue Bcell xku3HW. [lo cinoBam A. IllBelinepa,
«EIMHCTBEHHAs] BO3MOXKHOCTh NPHUAATh CBOEMY OBITHIO KaKON-TMOO CMBICH
COCTOUT B TOM, YTOO MOJIHSITH CBOE €CTECTBEHHOE OTHOIIEHUE K MUPY Ha YPOBHE
nyxoBHOro». HpaBCTBEHHOCTh KaK MHTErpajibHasi JTUYHOCTHASI XapaKTePUCTHUKA
MOApPa3yMEBACT «HAIMYME O00beMa WHAWUBUIYATbHBIX IEHHOCTHO-CMBICIOBBIX
YCTAaHOBOK M JIMYHOCTHBIX  CBOMCTB,  COCTABJISIONIMX  BHYTPEHHUU
MICUXOJIOTHYECKUI PECypC YCTOMYMBOCTH YEJIOBEKA MPOTHUB JIFOOBIX MPOSIBICHUM
371a ¥ pa3pylieHusi COOCTBEHHOM Mpupoib». CrcTemMa IEHHOCTHBIX OpUCHTAIUN
KU3HHU, 00ECIIeUnBAIOIINE KHU3HECTOUKOCTh YeIOBEeKa MPEJ/ICTABICHBI B HaIeh
kyiabType. Cembs, Bepa, AYyXOBHOE-€IUHCTBO, B3aMMOIIOMOIIbL, 3a00Ta O
OJIMDKHEM, HEPaCTOPKUMOCTh CYIPYKECKOT'0 CO3a, MaTEPUHCTBO, OTIIOBCTBO,
B3aUMHOE JIOBEpHE, BHUMATEIBbHOCTb, OT3BIBUMBOCTH, T'OCTEHPUHMCTBO,
HIEAPOCTh, BEIUKOIYIINE, TPYAOJOOUE, TMOYUTAHHE POAUTENICH, MaMsITh
NPEAKOB, TPEAaHHOCTh, HEUCCsKaemas JHO0OBb... ODTH IIEHHOCTH CO3UaeT
OTEUECTBEHHAs KYJIbTYpa.

VuuteiBass OOHOBJIEHHBIH COIMAJIbHBIA 3aKa3 OOIIECTBA, OCHOBHBIE
HaIpaBJICHUSI Konneniuu JTyXOBHO-HPABCTBEHHOTO pa3BUTHUSA
BOCIIUTAHUATpaXKIaH Poccuu, Mbl pazpabaThiBaeM yCIIOBUSI TTOBBIIIIEHUS YPOBHS
POJUTENILCKON KOMIIETEHIIUU B Mpoliecce GOpMHUPOBAHUS CEMEHHOMN KyIbTyphl U
JTyXOBHO-HPABCTBEHHOT'O OOHOBJICHHMSI IIKOJBHOTO YKIIa/la dKU3HU.

Bce 310 maer Hajexy Ha TO, UTO cUCTeMHasl paboTa mo GOpMHUPOBAHUIO
CEMEHHON KyJbTypbl uYepe3 ILEHHOCTH JyXOBHO-HPaBCTBEHHOI'O OOHOBIIEHHUS
OyZeT crnocoOCTBOBATH IMOBBIINICHUIO YPOBHS POIAUTENBCKONW KOMIIETEHLIIMH H
OOHOBJICHUIO HIKOJIBHOTO YKJIaJa KU3HU.
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TEATPAJIBHO-UT'POBASA AEATEJIBHOCTD KAK CPEJACTBO
®OPMUPOBAHWSI KOMMYHUKATHUBHBIX HABBIKOB VY JIETEN
CTAPHIEI'O JOMKOJBHOI'O BO3PACTA

AHHOMGL!M}Z.' 6 cmamove npedcmaeﬂeﬂo onpedeﬂeHue NOHAMUA
meampaﬂusoeaﬂﬂoﬁ uepeol. Takowce 6 cmamve 0aHo 060CHOBAHUE BOZMONCHOCIU
UCNnoJIb306AHUA meampaﬂbﬂo—uepoeoﬁ oessmenbHocmu 6 pazeumuu
KOMMYHUKANUBHBLIX HABbLIKOEB Y Odemeil OOUKOTIbHO20 eospacma.

Kniouesvie cnosa: KOMMYHUKANUBHblE HABLIKU, 06LL;€HH€, OOULKOJIbHBLU
eo3pacm, meampadlbHO-Ucpoeda:l 0essmenbHOCb.
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Yelabuga Institute "*Kazan (Volga Region) Federal University"
Scientific supervisor: Ldokova G.M., candidate of psychological sciences
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Yelabuga Institute "*Kazan (Volga Region) Federal University"

Russia

THEATRICAL AND GAMING ACTIVITIES AS A MEANS OF
FORMING COMMUNICATION SKILLS IN OLDER PRESCHOOL
CHILDREN

Abstract: the article presents the definition of the concept of theatrical play
and provides a justification for the possibility of using theatrical and gaming
activities in the development of communication skills in preschool children.

Key words: communication skills, communication, preschool age,
theatrical and gaming activities.

JIOMIKONBbHBIN BO3PACT — YHUKAIbHBIA NEPUOJ PA3BUTHUS YEIOBEKA, BEAb
0oJIbllIe B €ro JKU3HU HE OyAeT MOMEHTA, KOrja pa3BUTUE OyAeT MPOUCXOAUTH
TaKuMU ObICTpbIMU Temmamu. OJTHON U3 3a7a4 JOIIKOJIBHOTO JIETCTBA SIBISETCS
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pa3BUTHE CHUCTEMbl KOMMYHUKATHUBHBIX HABBIKOB, B€Jb HMEHHO XOPOIIO
pa3BUTble KOMMYHHKATHBHBIC HAaBBIKM MO3BOJISIOT JETSAM JOLIKOJIBLHO BO3pacTa
MPaBUJIBHO BCTYMaTh B KOMMYHUKATHUBHBIE CHUTYyallMM W YCHEIIHO B HHUX
B3aUMOJIEICTBOBATD.

SApkuM NOpUMEPOM BAXKHOCTH PA3BUTHS KOMMYHUKATHUBHBIX HaBBIKOB
SIBJISIIOTCSI CUTYyAIMH, KOTJIa OTCYTCTBUE JIEMEHTapPHBIX HaBBIKOB BHICTPAUBAHUS
KOMMYHHKAIIMH BEET K TPYTHOCTSAM B OOIIIEHUHU CO CBEPCTHUKAMU, TTOBBIIICHUIO
TPEBOKHOCTH y peO€HKa M BOZMOXHBIM HapyleHusM couuann3aunu. OIHON u3
BOXHBIX  33jJa4  COIMAJIbHO-KOMMYHHMKATUBHOTO  pa3BUTHUSl  SBISICTCS
dbopMupoBaHUE TOCTATOYHBIX KOMMYHHUKATUBHBIX HABBIKOB y JOIIKOJBHUKOB, B
T.4. M KaK [MOKa3aTelisi TOTOBHOCTH K IIKOJILHOMY 00y4eHuto [1, C. 56].

[ToaTBepxkAECHNE aKTyadbHOCTH 3asABJICHHOW TEMbI MBI MOXXEM HAaWTH BO
OI'OC nomkonabHOro 00pa3oBaHUs, TJE ONpENeIeH MHHHUMYM COJAEpKaHUs
OCHOBHOM 00pa3oBaTEeNIbHOW MPOrpaMMbl, KOTOpasi peaju3yeTcsi B KaKIOM
JIOIIKOJIBHOM ~ yupexjaeHuu. K oJaHUM H3 TakuxX HaMpaBlICHUN SBISICTCS
«ColranbpHO-KOMMYHUKATHBHOE Pa3BUTHE», KOTOPOE HampasieHo [4, ¢. 32-33]:

- Ha yCBOCHHWE HOPM U IIEHHOCTEH, MPHUHATHIX B OOIIECTBE, BKIIOYAS
MOpaJIbHBIC U HPABCTBEHHBIC IICHHOCTH; YEJIOBEKA

- pa3BuTHE OOIIEHHMS W B3aUMOJACHCTBUS peOEHKAa CO B3POCIBIMU U
CBEPCTHUKAMU;

- Pa3BUTHE COIMAIBHOTO M AYMOIMOHAILHOTO UHTEJUIEKTa, OT3bIBUMBOCTH,
corepexuBaHus, POPMUPOBAHHE TOTOBHOCTH K COBMECTHOM MESITEIbHOCTH CO
CBEpPCTHHKaMH, (POPMUPOBAHUE YBAXKUTEIHLHOTO OTHOIIEHUS M YYyBCTBA
IPUHAITIEKHOCTH K CBOEH CEMbE M K COOOIIECTBY JETEH U B3POCIBIX.

[IpobGnemoii oOmIeHHsT W Pa3BUTHS KOMMYHHUKATHBHBIX CIOCOOHOCTEH
JIETeH TOIMIKOJILHOTO BO3pacTa 3aHUMAJIMCh MHOTHE UCCIIEIOBATENIH, CPEIU HUX
MoxkHO Ha3Batb M.U. Jlucuny, S.JI. Komomuuckoro, E.O.Cmupnony, IO.
['unnenpenTep u ap.

B mHactosmiee BpemMsi KOMMYHHMKAaTUBHOE pa3BUTHE JIONMIKOJbHUKA
BBI3BIBAET TPEBOTY. MHOrOYHCIEHHBIE UCCIEAOBAaHUSA JI0KA3bIBAIOT, YTO
HaOMIOMaeTCsl TEHACHIMS K CHIDKCHHIO KOMMYHUKATHUBHBIX HaBBIKOB Yy JIE€TEH
JIOIIKOJIFHOTO BO3pacTa M IMOATOMY CHEIHAIUCTHI B OOJACTH JIOIIKOJIBHOTO
oOpa3oBaHUs HAXOSATCS B TOCTOSHHOM TOUCKE A((PEKTUBHBIX METOJOB U
CPEACTB Pa3BUTHUSI KOMMYHUKATHUBHBIX HABBIKOB Y JETEH.

C BeenennieM OI'OC nomkoiabHOro 00pa3zoBaHKsi BHUMaHKUE BOCTIUTATENEH
OBIJIO BO3BPAIIIEHO K UTPOBOM MEATEILHOCTH, KaK BEAYIEMY BUAY ACATEIHHOCTH
1 3G (HEKTUBHOMY CPEACTBY OOYUYEHUS U PA3BUTHUSA JICTEH.

Hapsiny ¢ wrpamu, 3Q¢hekTuBHBIM CPEICTBOM PAa3BUTHS W BOCTIMTAHUS
pebeHKa B JIOMIKOJIBHOM BO3pAcTe SIBISIETCS TeaTpaTu30BaHHAS JEATEIHHOCTD.
TeaTpann3oBaHHAs NEATEIBHOCTb MOJB3YETCS Yy JeTe HEM3MEHHOU I0OOBBIO,
MOTOMY YTO JIETH y4aTcsi BMECTE C FE€POSIMU CIIEKTAKJIEH NEPEKMUBATh BCIO TaMMYy
AMOLIMH, KOTOpas CYIIECTBYET B peaIbHON KU3HH.
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Bomnpocamu pa3BuTusl TeaTpaln30BaHHOW JEATEIBHOCTH B JIOUIKOJIHLHOM
Bo3pacte 3anuMainck .M. barypuna, B.A. Cyxomnunckuii, H.®@. Bunorpanosa,
P.M1. Kykosckas, O.M. ComnoBpéBa, E.MI. Pagmna u np. B wux Ttpymax
MOJYEPKUBAJIOCh, YTO TeaTpalu30BaHHAs JI€ATEIbHOCTh I03BOJSET pEIIaTh
MHOTHE TIeJJaroTMYeCKue 3aJauM, Kacaromuecs (OpMUpPOBaHUS B T.U.
KOMMYHHUKAaTHUBHBIX HaBBIKOB peOCHKA, UHTEIJIEKTYaJIbHOT'O0 M XYJ0KECTBEHHO-
ACTETUYECKOT0 BOCIMHUTaHMSA. B paMkax TeaTpaJiM30BaHHBIX UTP JETH ydaTcs
YBOXUTEIbHO OTHOCUTHCA JAPYT K JPYry, IMPeojiojeBaTh TPYAHOCTH,KOTOPHIC
MOTYT BOSHUKHYTh B IIpoliecce oOLIeHus, TPE0I0JIeBal0T HEYBEPEHHOCTh B cele.
Od4eBUJIHO, 4YTO YydYacTHE B TeaTPAJIM30BAHHBIX UIpaxX YUYUT JEeTel OBbITh
TBOPYECKUMH JUYHOCTSIMU, CIMOCOOHBIMH K BOCIPHUSTUIO HOBHU3HBI, YMEHHIO
UMIIPOBU3UPOBATH [3].

Mpg1 cunTaeMm, 4TO MHTETpAlMs YKa3aHHBIX BHUJIOB JEATCILHOCTU UTPHI U
TeaTPaIM30BaHHON JIEATEIBHOCTH MOXET CTaTh 3(PGEKTUBHBIM CPECTBOM
Pa3BUTHA KOMMYHHKATUBHBIX HABBIKOB Yy JIeT€l IMOTOMY YyIOp B COIMAIBHO-
KOMMYHHMKAaTUBHOM Pa3BUTHU CTOUT CAEIATh HA T€aTPAITU30BAHHBIC UTPHI.

TeaTpan3oBaHHas Urpa — ITO «Pa3bITPHIBAHUE B JIUIAX JIUTEPATYPHBIX
POU3BENICHUM (CKa3Ku, paccKasbl, CIEIUATbHO HAIMMCAHHBIE WHCIICHUPOBKH).
['epou nuTepaTypHBIX TPOU3BEACHUI CTAHOBSITCS JEHCTBYIOIIMMU JTUIIAMH, a UX
NPUKITIOYEHUS, COOBITUS KU3HHU, U3MEHEHHbIE NIETCKOW (paHTa3uel, CIKEeTOM
urpeb» [2, c. 13-14].

Urpas u nefictBys B poiii, peOCHOK MOXKET HE TOJIBKO MPEJICTABISATh, HO U
peasbHO SMOLMOHAIBHO MEPEKUBATH MOCTYNKHA MEPCOHAKEHN, POJIb KOTOPBIX OH
UCIIOJIHSAET. OTO pPa3BUBAaE€T YYBCTBA JETEH, a JICTETUUYECKHUE NEPEKUBAHUS
OMOTal0T UM MOYYBCTBOBATh BOCXUILIEHUE TIEPE] TEMH MPOSIBICHUAMH KU3HH,
KOTOpbIE OHHM pPaHbIIE HE 3aMeyalid, U NepeAaTh UX C MOMOILIBIO JBHXKECHU,
&KEeCTOB, MUMHUKHU. KOJIJIEKTUBHBIN XapakTep TeaTpaln30BaHHBIX UIP MO3BOJISET
pacMpATh U 000ramarh ONbIT COTPYAHUYECTBA JETEH, KaK B pEalbHBIX, TaK U
BOOOpakaeMbIX CUTYaIUSX.

Takum 06pa3om, TeaTpadu30BaHHAS UTPA CIIOCOOCTBYET caMOpeau3aiiu
KOKI0T0 pedeHKa W B3aMMOOOOTAIIEHWI0 BCEX, T.K. U B3POCIbIE U JIE€TU
BBICTYNAIOT 371€Ch KaK PaBHOMNPABHBIE MapTHEPHI B3auMoJeUcTBUA. MIMeHHO B
oOmielt WrpoBoil cuUTyamnuu, Oeps Ha cebs OmpenereHHYI0 pojb, peOeHOK
€CTECTBEHHO M HEMPHUHYXJICHHO YCBaWBaeT OOTaTEHIIMIA OIBIT B3POCIBIX,
nepeHnmasi 00pasbl MOBEACHUSI.
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BOJIA 1 CAMOPEI'YJIAIIUA B KOPPEKIIMOHHOM ITPOLECCE

Aunomayus. B cmamve npedcmasieH MO32080U MEXAHUZM BOJIEGbIX
npoyeccos u 6uusHue e20 QYHKYUOHUPOBAHUS HA KOPPEKYUOHHBIU Npoyecc
Jloeoneda, yuumens-noconeoa, oegexkmonoea. Iloopobno pazobpanvl npudutvl
HapyuweHus 80J1e8blX NPOYeCccos8, a MakKice NPpeoCcmasiied Habop UHCMPYMEHMO8
8030ellCMBUsl 8 CLYYAsAX HapYyuleHus: pa3iudnoeo 2eneza. Cmamvs 0b603pesaem u
POb camope2yiayuu 8 pamKax QOpMUpos8aHus U pazeumus pedu, a Mmaxice
Ppackpwieaem cnocoowl 8030eUCMBUsL HA 80e8ble NPOYECcchbl 8 CIyUae HAPYULeHUs]
@yHKYUll 10O0HBIX Q0Jel, HapyuleHUus pabomvl Nepeo2o IHepeemuiecko2o OJI0Ka
MO32a, CHUIICEHUSL C853U O8YX IMUX CIMPYKIMYP 8 MEeUSHUU HCUSHU.

Kniouegvle cnosa: onesvie npoyeccol y demell, HABbIKU CAMOpe2YIayUl,
KOPPEKYUOHHAs. pabOmMa npu HAPYUWEHUAX NO8eOeHUsl, HABLIKU CAMOpecyIayul
npu OMCYMCmeuu peyu, UHCMpYMeHmovl pabomvl ¢ Gojel, 0emu ¢ peyesbiMu
HapyuweHusIMU, 0emu ¢ CeHCOPHLIMU HAPYULEHUSIMU, MO32080U MEXAHUM BOJI.

Klychkova A.A.

defectologist

correctional and diagnostic center **Sensomot™
Russia, Novocherkassk

WILL AND SELF-REGULATION IN THE CORRECTIONAL PROCESS

Abstract. The article presents the brain mechanism of volitional processes
and the influence of its functioning on the correctional process of a speech
therapist, speech therapist teacher, defectologist. The reasons for the violation of
volitional processes are analyzed in detail, as well as a set of tools for influencing
In cases of violation of various genesis. The article also reviews the role of self-
regulation in the framework of the formation and development of speech, and also
reveals ways to influence volitional processes in case of violation of the functions
of the frontal lobes, disruption of the first energy block of the brain, and a
decrease in the connection of these two structures during life.

Key words: volitional processes in children, self-regulation skills,
corrective work with behavioral disorders, self-regulation skills in the absence of
speech, tools for working with the will, children with speech disorders, children
with sensory disorders, the brain mechanism of will.
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Ha naHHblli MOMEHT B paMKax JIOTONEIUYECKOW M AeheKTOJIOTHYeCKOn
KOPPEKIMU YYaCTUIUCh CJIy4Yau HapyLIEHUsS MOBEICHUS M CaMOPETYJISLUU.
[lonoOHast TeHAECHUMS SBISETCA OTAr4aromuM (AKTOPOM KaK TEUYEHUs
KOPPEKIMU, Tak M CaMOro KoppekuuoHHoro mpouecca. CrnocoOHOCTh K
CaMOpETyJISILIUU TECHO CBs3aHa C pa3BUTUEM peud. B 3TOi Hepa3pbIBHOM CBS3U
aKTUBHYIO pOJIb UTpaeT HaJu4yue BHYTPEHHEW peun. BHyTpeHHss peub — BUA
peun, 0OecrieunBarOINi MPOUECCHl MBIIIUICHHUS M CaMOpEryisiluy noseaeHus. B
CBSI3M C 3TUM M MBIIUICHUE SIBISETCS HEOThEMJIEMON YacThIO OCYIIECTBIEHUS
pedeBoit byHKIMY.
B BbIlIEHU3I0KEHHBIX OOCTOSITENbCTBAX paldoTa Joromena, y4uTels-JIOoromnena,
nedeKronora HampsIMyl0 C pPEUbl0 MOXKET ObITh HEBO3MOXKHA. [lepBuuHOMN
NEeSTENbHOCTBIO B KOPPEKIIMOHHOM paboTe CTaHOBHUTCS paboTa € BOJIEBBIMU
OpoleccaMy, HaBbIKAMHM CaMOPETYJALMM I HaJlAXXMBAaHUSA  KOHTAKTa,
BBIPA0OTKH y4eOHOTO MOBEJICHUSI 1 MUHUMHU3AIIMIO I€BUAHTHBIX TIPOSBICHUM.

Bons moxer ObITh HapylieHa Mo TPEM MPUUYMHAM: AUCHYHKIUS JTOOHBIX
T0JIeH, TUC(YHKIMS CTBOJIOBOM yacTH (mepBoro Ojoka), ciiabasi CBA3b MEXKIY
CTBOJIOBOH 4acThio M JIOOHBIMU JosiAMH. Ecnu y peb€nka HapyieHbl (yHKIHH
JOOHBIX J10J1€#, TO BOJIEBBIE MPOIIECCHl HE OCYIIECTBISIIOTCS, SKCTEPOIICITUBHAS
uHbopMalvsi HEe  aHAIU3UPYETCs, MPUYUHO-CICICTBEHHbIE CBS3M  HE
dbopMupyroTcsi, TmoBeaeHMe He nporpammupyetcs. Ecim  ocnmaGmsiercs
AHEPreTUYeCKU OJIOK WM (PYHKIIMOHUPYET HETOIHOLIEHHO, TO BOJISI HE MOXKET
OCYLIECTBIIATBCSA B NOJIHOW Mepe. Bons HapymiaeTcs U B Ciyyae, €Cld HET
pEryisipHON BBIPAOOTKU CBSI3U JOO-CTBOJI B TE€UEHUHU KU3HU. B 310l cutyanuu
CBsI3b HE OYJyT JOCTATOYHO MPOYHOM U YETOBEKY CI0KHO BBIJIEPKATH CUTYAIUIO
pPacCTpoONCTBAa U MPUMEHUTH BOJIO, TO €CTh JIOO MOXET 3aIlpalinBaTh SHEPTHIO,
HO 3aMpocC HE JIOCTaBIsI€TCS B CTBOJI. [[aBailTe pacCMOTpHUM, YTO MOKHO CIIENATh
B KQXKJIOW CUTYyallWH.

Cnalprit 106. Bo3pMéM Takue QyHKIMH JOOHBIX JT0JICH, KaK yIpaBIcHUE,
CaMOpETyJIsiliisi, CaMOKOHTPOJb - 3TO HMMEHHO Ta 4acTh pPabOThl, KOTOPYIO
BBITIONTHSET JI0O B OCYIECTBICHUU BONH. J[JI1 Hadama X049y OTMETUTH BaKHBIN
(akT: yTOOBI YNPaBIATh YEM-TO HY)KHO 3TO «UTO-TO» OYEHBb XOPOIIO 3HATH U
omymars. Hanpumep, ecim otnexars pyKy, KOTOpas B CIEICTBUU 3TOTO
OHEMEET, TO JI0 BO3BPAILEHUS YyBCTBUTEIBHOCTU OYAET HEBO3MOXKHO MOHSTH,
r7le OHA HaxOJUTCS B MPOCTPAHCTBE U yIpaBlieHUE OyJeT HEAOCTYIHO, HO MO
Mepe BO3BpAILEHUS YYBCTBUTEJIBHOCTH M YIPABICHHE OYIET IOCTENEHHO
BO3BpamaTecs. I OCyIecTBIEHHUs KOHTPOJISI M CAMOPETYJISIMU Hallla 3aja4da
IIOMOYb PEOEHKY B IpoLEecce KOPPEKUMOHHOW JE€ATEIbHOCTH HACBITUTH
CEHCOpPHBIE CHCTEMBl OpPraHW3Ma, MOMOYb B (DOPMHUPOBAHMHM CXEMBI TEJlA U
IIPOCTPAHCTBEHHBIX MpeacTaBieHuid. Jlnst paboTel B 3TOM HaIpaBIEHUH S
IIpeJIarato UCIoJib30BaTh METOI0JIOTHIO TEOPUH CEHCOPHON MHTETPALIUH.

CeHcopHasi  uHTerpauus MOpeACTaBIsAeT CcO00M  ymopsiiouMBaHUE
OLLYIIEHUH, KOTOpBIE NOTOM OYyAYT Kak-Iu00 MCIOJIb30BaHbl. OIIYILIEHHs Jal0T
HaM MH(poOpMaUlo O (PU3NYECKOM COCTOSHUM HAUIEro Tela M OKpYKarolleu
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cpeanl. Kaxknyro MWITUCEKYHIY B MO3T MOCTYMAlOT OCCUYUCICHHBIE KYCOUKH
ceHcopHOM uHpopmanuu OT Bcero Ttena. [lockonbky udenoBeKy HEoOXOAUMO
JIBUTAThCS, YUYUTHCS WUIM BECTU ceOsi mojobaronuM o0pa3oM, MO3T JOJDKEH
OpraHU30BaTh BCE BBINICYNOMSHYThIE olrymeHus. OH ompeaenseT 00JacTh
COOTBETCTBYIOIIUX ONIYIICHUI, COPTUPYET U pacrojiaraeT UuX B OMpPEACICHHOM
nopsiake. Korga onryiieHus: TeKyT OpraHu30BaHHO, WM MHTETPUPOBAHHO, MO3T
MOXET MCIO0JIb30BaTh UX JI1 (POPMUPOBAHUS BOCTIPUSITHS, TTOBEJCHHUS, a TAaK¥Ke
Ui miporiecca 0oOyueHusi. Teopusi CEHCOPHOM HMHTErpalid U METOJIUKU €€
MPaKTUYECKOTO MPUMEHEHUs ObLITH pa3padoTanbl JokTopoMm J.xun Aiipec. OHu
AKTUBHO MCIIOJIB3YIOTCS crnenuanucramMmu ¢ Hadana 1970-x rompoB. CeronHs
TEOPHsI CCHCOPHOW MHTErPAIIMU AKTUBHO PA3BUBACTCS U PETYJISIPHO JTOTIOJIHSIETCS
Oyrarogapsi MOCTOSTHHBIM UCCIIEIOBAHUSIM.

Pazymeercs, snoromesn, y4yuTenb-joromnes Wik JIe(QeKToior He MOXKET
MOCBAIIATh BCE 3aHATHE CEHCOPHOW WMHTETpalluM, HO MOXET BHEIPATH
YOPOKHEHUST M WX DJJIEMEHThI B KOPPEKIMOHHBIA MPOIECC, MCIOJIb30BaTh
yIOPOKHEHUST B KauyeCcTBE NEPEKIIOUCHHS U OTAbIXa — TaKUe BO3MOXKHOCTH
caenaroT padoTy ¢ pedbénkom 6oraue u 3gdexTuBHee. Tak ke 0codoe BHUMaHHUE
yACNSA B Ipollecce padOThl TaKUM CHCTeMaM, Kak BeCcTUOyIsIpHas U
npornpuornenuBHas. [IponpuorienTuBHas CUCTEMa BOCHPUHHMAET CUTHAIBI OT
MBIIIIL, CBS30K U CycTaBOB. biaromaps el Mo3r moiydyaeT HHPOPMALIUIO O TOM,
KOTJIa M KaKHe MBIIIIbI COKPAIIAIOTCd WJIH PACTATUBAIOTCS, KaKhe CYCTaBbl
cru0aroTCst U PacHpsIMIISIIOTCS. U B KAKOM HampaBiieHUH. Pa3BuTre HOPMaJIbHOTO
MBIIIEYHOTO TOHYCAa — TaKXe OJMH U3 KIIOYEBHIX (PAKTOPOB B OCBOEHUU
JIBUTATENIbHBIX HABBIKOB. A, KaK H3BECTHO, PEUb — 3TO TOXKE JIBUIKEHUE U, YTOOBI
TpeOoBaTh OT peOEHKA OCYIECTBICHUE TAKOTO CIOYKHOTO JBUTATEIBHOTO aKTa,
KaK pedb, HEOOXOIUMO MPOWUTH HEMPOCTOM, HO OUYEHb BAXKHBIM JBHUTATEIbHBIN
OyThb OT OOIIEro K YacTHOMY — JOCTAaTOYHBIA KPYIMHOMOTOPHBIH YpPOBEHb,
KACTEBOM M TAalbIEBBIM MPAKCHUCHI U TOJBKO 3aT€M MOXKEM «TpeOoBaTh» C
peOEHKa apTUKYIISIIUOHHBIN MPAKCHC.

N ecim ™Mbl y0eguiauch, YTO C OIIYUIEHUSMH BCE B TMOPSAKE,
BOCIIPHHHUMAIOIIUE CHUCTEMBl TPUHUMAIOT W 00pabaThiBatoT WHGOPMAIUIO
UCIIPaBHO, TO MOXKHO TMapajyieTbHO BHEAPATh B pabOTy YNpaKHEHUS Ha
dbopmupoBanue tenecHoro oopaza «S». Ilo C.JI. PyGenmreitny popmupoBanme
MIPOUCXOMUT B 3 dTama — OBJIAJICHUE TEJIOM U TMpeaMeTaMu, X0an0a, pedb (eciu
HE peYb, TO KOMMYHHKAIIMS;, OCO3HAHKE TIPOIlecca BIMSHUS KOMMYHUKAITUEH Ha
BelM, JrofieH, aeiicTBus). Jns ¢GopMupoBanus TenmecHOTO oOpasza «S» u B
MOCJICJICTBUM BOJICBBIX MPOIECCOB y PEOEHKA - MBI JIOJDKHBI OPraHU30BaTh
paboTy B TaKWX HAIPABICHUSX: CEHCOPHAsI MHTETPAIUs, MIPOTPUOIICITUBHAS U
BecTHOyJsipHAass Harpy3ka, pabota ¢ KOMMYHHKanueid, ¢GopMupoBaHue
L[€JICHANPABIICHHOTO TIOBEACHUS, TJ1a30JBUraTEIbHbIA KOHTPOJIb, MOTOPHOE
TJTAaHUPOBAHHE.

Cnabas cBsa3b. B ciiyuae, ecnu HapyllieHME UMEHHO B CBSI3U JI00-CTBOJ, TO
€CTh JIOO — paboTaeT OTJIUYHO, CTBOJ — paboTaeT OTIMYHO, a CBSA3h clladas, TO
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TakoMy peOEHKY HEOOXOAMMO CJelaTh YIOp Ha padoTy C lieJieHanpaBiICHHBIM
MOBEJICHUEM, MOTOPHBIM ITPOrPAMMUPOBAHUEM U MBIIIUICHUEM - MBI OYJIEM OUEHb
4acTO MPOBOLMPOBATH JIOO 3ampallvBaTh HEPBHYIO SHEPIUI0 HAa pean3aluio
NEeSATENbHOCTH U TEM CaMbIM (DOPMUPOBATH M YKPEIUIATH CBS3b J10O-CTBON. B
cllydae, eclid CBsI3b ociablieHa He U3-3a OPraHUYeCKUX MOpakeHuil, To padora ¢
TaKUM peOEHKOM 0053aTEIbHO BKIIIOUAET pa0OTy U C CEMBbEN, TaK KaK HapyILLIEHHUE
CBSI3M MOKET OBITh BBI3BAHO PEIKON HEOOXOJUMOCTBIO peOEHKA NEHCTBOBATH
CaMOCTOSITEJIbHO. JTO SBISIETCS COLMAIbHO-OMOCPEIOBAHHBIM HETaTUBHBIM
(akTOpOM, YacTO BBI3BAHHBIM THUIIEPONEKON U TOJpazymMeBaeT paboTy ¢
NpO(QUIBHBIM CHEIUATNCTOM.

Cnabblii cTBOJI. B citydae cHM>KEHHOM pabOThI CTBOJIA, KAK YK€ FTOBOPUIIOCH
BbIIlIe, JIOO CKOJBKO YrOJAHO MOXET 3alpaliuBaTh HHEPrUI0 Ha HCIOJHEHUE
CBOETO «JI0Jra», HO Tak €€ M He JOMOoJIy4yaTh, CIIEJOBATEIIbHO, U BOJIA
OCYIIECTBJISITCS B TOJHOW Mepe He HMEeT BO3MOXHOCTU. Jlns ywacTus
KOPPEKIIMOHHOTO Tiefarora B paboTe CTBOJAa OYEHb Ba)XXHO PacCMOTPETh
CTBOJIOBYIO 4acCTh, KaK MEXaHU3M, a CTPYKTYpPbl, KOTOPhIE OHAa BKJIIOYAET, KaK
mectepéHku. Bce miecTepéHkH JOIDKHBI pabOTaTh B OJHOM TEMIIE, €CIH
3aMemJIsieTcsd OAHAa, TO W OCTaJbHbIE CHWXXAIOT CKOPOCTh OTBeyass Ha €€
TOpMOXKeHHe. BoT Kkakue mIecTepEHKM CTBOJOBOM YacTHU MBI MOXEM
«MOJKPYTUTH» B X0JI€ KOPPEKIUHU: MO30JIUCTOE TEJIO, MO3KEUOK, CPETHUI MO3T,
peTuKyispHas Gopmaius cTBoja, Tajgamyc. Jlanee s paccMOTpro METOIbl pabOThI
C KaXJI0W CTPYKTYpPOM.

Mo3oaucToe Teno — ABISIETCS CBA3YIOMIMM 3BEHOM MEKy MOIYIIApUSIMH.
brnarogapst ynpa)xHEHUsSIM Ha MEXKIIOIYLIAPHOE B3aHUMOJIEUCTBUE MBI CMOXKEM
ATOU MIECTEPEHKU KPYTUTHCS B HY’)KHOM TemIe. Cro/la MOKHO BKJIFOYUTh — UT'PBI
Ha OajaHC, T.K. MPOUCXOAUT YPETyJIUpPOBAHUE TMPABOM M JIEBOM CTOPOHHBI,
JIBYPYYHYIO JI€AT€NbHOCTh, Pa3sHOMMEHHYIO palbOTy pPyK M HOT, HIPHI C
NIEPECEYEHUEM CPEJIHEN JINHUM Tella U JIp.

Mo3xeuoK - OCHOBHOM (DYHKIIMEH MO3)KeuKa SBISICTCS OOecIeueHue
TOYHOCTH  II€JICHANIPABICHHBIX  JBWKEHHI, TOAJIEpKAHUE  pPaBHOBECHS,
KOOpAWHAIMS B3aUMOAEHCTBUS MbIIIL. /{7151 BBIMOJHEHUS ATUX 33a/1a4 MO3XKEYOK
HMMEET Pa3BETBJICHHBIE CBSI3U C CAMBIMH PA3IMYHBIMU OTAEIaMU Mo3ra. bombiryio
POJIb MO3KEYOK UTPAET U B KOOPJUHUPOBAHHUU CIIOKHBIX PEUEBBIX JBHKECHUN. B
CJIOKHBIX W3 HHMX MO3’KE€UOK BBICTYINAeT KAaK TIJaBHBIM yKa3aTelb TOYHOCTH
JIBMKEHUI OpPraHOB PeUueBOTO ammaparta (00bemMa, CHITbI, HAalpaBICHHOCTH ). J1is
ATOM CTPYKTYphl MBI MOXEM BKJIIOYUTh YIOPAKHEHUS Ha Oalanc W
MPOTIPUOIIETITHBHYIO HAarpy3ky. Xody OOpaTUTBCS K CHCTEME MPEIIOKECHHOU
A.B. CemeHOBHY B CBOEM METOJE 3aMEUIAIONIEr0 OHTOreHe3a — Jéxa, CHJs, Ha
YyeTBepeHbkax, cros. (OdeHp YacTo JA€TH HUMEIOT T'PAaBUTAIMOHHYIO
HEYBEPEHHOCTh M HE MOTYT Cpa3y BCTaTh Ha OallaHCHPOBOYHYIO MOBEPXHOCTb,
MI03TOMY 3Ta CHCTEMA CTaHET MSTKMM CIIOCOOOM BBECTHM peOEHKa B MHp
BECTHOYJISIPHOM HArpy3KHU.

BapommeB moct. B pamkax KOPpEKIMOHHOTO BO3JEWCTBHUS CUUTAIO
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BAXHBIM YIIOMSIHYTh HE CaM MOCT, a IPEIJIBEPHO-YJIUTKOBBIN HEPB, KOTOPHII
CBA3BIBAET €ro ¢ yxoM. IlpeanBepHO-yIUTKOBBIA HEpB, 0Opa3oBaH
YyBCTBUTEJIbHBIMUA HEPBHBIMM BOJIOKHAMM, HJIYIIMMH OT OpraHa ciliyxa Hu
paBHOBeCHsA. 371€Ch JIOTOIE/, YUUTEIb-JIOTONE]l WK AePEKTOIOI MOXKET CHOBA
0o0paTUThCs K BECTHOYJSIPHOM Harpy3ke H, KOHEYHO, K paboTe CO CIyXOBBIM
BOCHIPUATUEM C CAMBIX PAaHHUX NIEPUOJOB OHTOIEHE3A.

PeruxkynspHass Qopmanuss - wurpaet TrJaBHYIO POJb B KOPKOBO-
MOJKOPKOBBIX B3aMMOOTHOIICHUAX M TMOJY4YaeT HMITYJIbChl W3 MO3XKEUKa,
MOJKOPKOBBIX SAEP M JUMOUYECKONW CHUCTEMBI, a, CIEAOBATEIbHO, MPUHUMAET
ydacThe B 00ECIeUeHNU MOBEJEHYECKUX PEAKINi B IJIaHE UX AMOIMOHATBLHOTO
oOecrieyeHUsI U aJanTalluy K Pa3IudHbIM XKU3HEHHBIM CUTYyalusiM (U3-3a TOro,
YTO BXOJAUT B COCTaB JIMMOMYECKOW CHUCTEMBI, KOTOpasi 3aIlyCKaeTcs
AMOIMOHATBHBIMU cTUMYJiamH). Kpome Toro, perukymsipHas dopmaus
IpUHUMAET BaXKHEHIIIEE yuyacTre B 00€CTICUCHUH MBIIIIEYHOTO TOHYCA, PEryJIUpys
MOJIOXKEHHUS Tejla (CBSI3b C MO3KEUKOM), B OOECIICUCHHH CEPJICYHOTO PUTMa U
JbIXaHusl (CBSI3b C TITyOUMHHBIMH CTPYKTYPAMH ), @ TAKXKE UTPAET BEAYIIYIO POJIb B
OCYIIECTBJICHUU TakoW (PyHKIWM, Kak BHUMaHue. [l Boau KpaiiHe Ba)KHa
MOTHMBAIUsI, HAPUMEP, SMOLIMH, HE 3P YCBAUBAETCS U BOCIIPUHUMAETCS JIYUllle
TO, YTO MPEACTABIAET JAJIsl HAC SMOIMOHATIbHYIO 3HAYUMOCT.

Tanamyc — MOMHMO TOrO, YTO TajlaMyC LIECTEPEHKA SHEPreTUYECKOro
0JI0Ka, OH TaK K€ SBJISETCS YacThlO TajJaMO-TUIOTAIAMHYECKOTO KOMILJIEKCA.
OTOT KOMIUIEKC TpelHa3HauyeH Ui aJanTalud OCHOBHBIX IPOIIECCOB
BHYTPEHHEN Cpe/ibl OpraHrn3Ma K YCIOBUSIM BHEITHEr0 Mupa. lHave roBops, 3TOT
KOMILIEKC MOJAJIEPKUBAET TOMEOCTa3 — PABHOBECHE BHYTPEHHEW M BHELIHHX
cpen opranusma. I[lomuMo TajmaMyca B COCTaB 3TOr0 KOMILIEKCA BXOAUT
TUIOTAIaMyC. A K TUIIOTAJIaMyCy IJIOTHO NMPUMBIKAET TJIaBHAs TOPMOHaIbHAas
xene3a — runopus. OH TakKe y4aCTBYET HEMOCPEICTBEHHO B PEryJIsIUH
JESITETbHOCTH BET€TAaTUBHOM HEPBHOM CHUCTEMBI (KPOBOOOpAIIEHUs, NTbIXaHUS,
oOMeHHBIX TIporieccoB W T.4.). Ilo H.A. bepumreliny, ¢GyHKIHOHAIBHAS
aKTUBHOCTb ~ 3TOM  oOJlacTH  MoO3ra  IOAJCPKHUBACTCA  IPOCTCHIIMMU
(UTEepaTUBHBIMU, T.€. PABHOMEPHO  MOBTOPSIOMIUMUCA) PUTMUYECKUMU
uMmiynbcamMu. K HHM OTHOCHTCS [bIXaHHE, cepaneOueHne, NepucTaabTHKA
KHUIIIEYHNKA U KPOBEHOCHBIX COCYOB, aKThl COCaHUSs, MOJI3aHMs, XOIbORI, Oera.
He menee BakHBI JIs 3I0pOBbsl peOEHKA MPOCTEUIITNE PUTMUYECKUE JEHCTBUA,
HAauyWHAsl C CaMbIX PAHHUX NEPUOAOB OHTOreHe3a. B 4aCTHOCTH, Ype3BBIUAHO
BA)KHO, YTOOBI aKT COCAHMS MPOXOAWI aKTHUBHO M B T€UEHHE 1-ro roga >KU3HH,
9TOOBI OCYIIECTBISUINCh AKTUBHOE TMOJ3aHue, xonpba u T.1. Hemocratok
PUTMUYECKUX «JOMUHIOB» HEPEAKO MPUBOAUT K M3BPAIIEHHBIM CIOCO0AaM HX
«mobopay. Tak, BceM HM3BECTHBI JIE€TH KOTOPBIC JOJTO COCYT Majell, MEJCHKY,
pyKaBa OAEXKIbl, TPBI3YT HOI'TH, OHAHUPYIOT B MJIaJieHYecTBe W mpouee. Ho
ONpeNIeNIEHHbIE PUTMbl HMMEIOT CBOM TEPUOJ «IOJE3HOCTH», MNEPEU30bITOK
HEKOTOPBIX OKAa3bIBAET TOPMO3SIIEE BO3ACHCTBAE HA AKTUBHOCTH MO3ra.
Hanpumep, Takme kak cocaHWe WM KeBaHue. [l03ToOMy crenuaiuct MOKeET
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BKJIFOYUTHh B CTPYKTYPY 3aHATHS PUTMHU3AIUIO0 — YIPAKHCHHUS C METPOHOMOM,
PUTMHUYHBIC TPYXUHANME yIOpaXHEeHUs Ha ¢GuUTOONE, pacKauuBaHWS,
OTCTYKHBAHHUE PUTMOB H JIp.

B 3aBepmienue xodercs ckaszaTh, YTO BCE B HAIlEM MHPE pa3BUBACTCS B
CBOEM €CTECTBEHHOM TEMIIE€, KOTOPBIA 3aJI0’KECH TMPUPOJION, Y BCETO €CTh CBOU
sTanbel (OpPMHUPOBaHUS, CBOH oHTOoreHe3. OueHb BaxHO C(HOPMHUPOBATH
(GyHIIaMEHT pa3BUTHSA, a HE TIBITATHCS TPUJIETIATh HEJJOCTPOCHHOMY JIOMY KPHIIITY,
rie  (QyHZaAaMEHT — 3TO HAJTAKCHHBIE CEHCOPHBIC CHCTEMBI, BOJICBBIC W
DHEPreTUYCCKUE TPOIECChl, a peub — Kpblma. S yOexiaeHa, 4TO TrpaMOTHas
KOPpPEKIIMOHHAs padoTa, YYUTHIBAIONIAs OCOOCHHOCTH KaXIOTO peOEHKa u
CIICIIUAIIMCT, 00IaAaroNui THOKUM MBIIIJICHUEM M JOCTaTOYHOMN 0a30M 3HAHUH,
CIIOCOOHBI TOCTHYb XOPOIICH TMHAMHUKHN BO B3aUMOJICHCTBUH.
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JIOIMIKOJIBHBIM  BO3PACT SABJISIETCS CaMbIM BaXXHBIM TMEPUOJOM IS
dbopMupoBaHusl U pa3BUTHUS MPaBUIbHON peur. CTaHOBJICHUE U PAa3BUTHE PEUH,
YMEHHUE CO3/1aBaTh Pa3HbIE TUIBI CBSI3HOTO BBICKA3bIBAHUSI MIPOUCXOIAT UMEHHO
B JIJaHHOM Bo3pacTe. Takue JOCTHXKEHUsI peOCHKA TaK 3HAYUTEIbHBI, YTO MOKHO
TOBOPUTh O TOM, YTO MPOUCXOAUT GopMupoBaHue (GOHETUKH, JIEKCUKH U
rpaMMaTUKH, W pPa3BUTHE TaKWX BaXXHBIX KauyeCTB CBS3HOM peud, Kak
MPaBUJIBHOCTh U TOYHOCTh. M yem peOeHOoK JIydllle OBJIaJIeeT BCEMU KauyeCTBaMu
peuu, TO TEM MpoIle eMy OyIeT U3JiaraTb CBOUM MBICIIH U TEM JIYUIIIl€ OH CMOXKET
OCBaMBaTh B JIAJIbHEHIIIEM IIKOIBHYIO Mporpammy. Kpome toro, 6omee pa3Butas
pedeBas KyibTypa, Onaromaps oOpa3HocTH, o0jerdaer oOIIeHHE COo
CBEPCTHUKAMU U APYTUMHU JIIOJIBMH, OOJerdas TeéM CaMbiM COLMAIU3AIMNIO B
oO1ecTRe.

BaxxHocTh JaHHONW mpoOieMbl TOATBEPKAACTCS MHOTOYUCICHHBIMU
UCCJICOBAaHUSAMM  TIEJAroroB, TICUXOJIOTOB M  JIpPYTHX  CIICIHAJIKCTOB,
paboTaronx C JETbMU JIONIKOJIBLHOTO Bo3pacta. OCOOEHHOCTH 3HAYMTEIICH
Bkiang mo pganHou mpobieme JI. C. Breirorckoro, B. B. [laBeimoBa, H. H.
[MogabsikoBa 1 @. A. CoxuHa, KOTOPhIE B CBOMX HUCCIICIOBAHMIX YKA3bIBAIOT Ha
TO, YTO UMEHHO B CTapIIeM JOIIKOJIHFHOM BO3pacTe y JACTEH Jydllle pa3BUBAETCS
OCO3HAHHOE BOCIPUATHE JACHUCTBUTENBHOCTH. Pabotass c JuTepaTypHBIMU
IPOU3BEICHUSIMYU TAKUMU, KaK CKa3Ku JETH y4aTcCs 3aMe€YaTh U BBIIEIATh CMBICII
npousBeneHuil. Tem caMblM UMEHHO B TaKOM BO3pacTe IMpHU MOMOIIU CKa30K U
HauynHaeT (hOPMHPOBATHCS 00pa3HOCTh peur [1, c. 102].

[Ipouecc QopmupoBanust 0OpPa3HOCTH peUd y JeTed JOUIKOIBHOTO
BO3pacTa OCYIIECTBIISIETCSI WMEHHO TIPH TIOMOIIM BOJIIEOHBIX CKa3O0K.
3HaKOMCTBO C HHUM JUIsl BOCHUTATENEH, paboTaomMX C JIETbMH, SIBISIETCS
0COOEHHO BaXXHBIM, TaK Kak uepe3 paboTy cO CKa3KaMU JETH MOTYT YYHTBCS
UCIIOJIb30BAaThCsl B CBOEH COOCTBEHHOW PEUYM TaKUE BBIPA3UTEIBLHBIC CPEJCTBA,
Kak: Metadopa, CpaBHEHHE, OJUIIETBOPEHHE, SNMUTETHI U (pa3eonoru3mMel. [Ipu
dbopMupoBaHUM OOPA3HOCTH PEYM JETU y4aTCAd HCIIOJNB30BaTh B CBOCH peyu
CJIOBA B MIEPEHOCHOM 3HAUYCHHUH U Y4YaTCs UX MOHUMATH [3, c. 42].

Bonme6nbie ckazku 0co0eHHO 3(hPEKTHUBHBI IS pa3BUTHS 00pa3HOM peun
JIOIIKOJILHUKOB. MOXHO CKa3aTh, YTO BOJIICOHBIC CKA3KU HE TOJHKO TTOMOTAIOT
MIPUBUBATh JETSAM [OHMMaHUE HPABCTBEHHOCTH, HO M TO3BOJSIOT Pa3BUBATh
MmebiuieHue. [Ipu pabore ¢ BonmeOHpIMU CKa3KaMU pedb JETeil CTAaHOBUTCS OoJiee
BBIpa3UTEIbHOM U Oosee  coaepxkarenbHol. IlpenmyiecTBOM — Takux
MIPOU3BEICHUIN ABISETCA TO, YTO OHHM IPOCTHI B MOHMMAHUU. VI UMEHHO Takue
CKa3KM OTKPBIBAIOT JJIA JACTeH OOTraThlii JUTEPATYPHBIA MHUpP PYCCKOTO Hapoja
[2, c. 245].

IIpu 3HaKoMcTBE ¢ BOJILIEOHBIMA CKa3KaMH BOCIUTATEIH MPOBOJISAT
3aHATUA C 3apaHee BbIOpaHHOU cka3koi. [locie ee mpouTeHus: 1eTU BMECTE CO
CBOMM BOCIIUTATENIEM aHAIU3UPYIOT ee. [Ipu 3TOM OHU cTaparoTcsi HallTH pa3Hbie
oOpa3Hbie CPeACTBA, KOTOPBIE UCHOIB3YIOTCS JIsl ONMCAHUS TEPOEB U COOBITHA.
[Tpu 3TOM BocnuTaTeNb sl MAKCUMaIIbHOU 3(PEKTUBHOCTHU 3aHATUS 33J]a€M UM
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BOIIPOCHI O cka3zke. Hanpumep: «kak onucan riaBHbI repor?». U camoe rinaBHoe
B TaKUX 3aHSITUSAX, YTOOBI €T HAYYWJIUCh HE TOJIBKO HAaXOJUTh pa3IMYHbIC
oOpasHbIe Cpe/ICTBAa B TEKCTE, HO M MIOHUMAJIM CMBIC] X UCIIOIb30BAHUS.

Hanpumep, mnpu 3HakomctBe co ckaskou  «llapeBHa-marymkay»
BOCIIUTATENIb MOXET 00paliarth BHUMaHUE Ha OOpa3HbIE CpeAcTBa (SIUTETHI,
dpazeonoru3zmMel U MeTadOpPhI): «FOJIOBY MOBECUIT», «TJ1a3 HE OTOPBATHY, «B BOJY
ONYLUECHHBIN» U T. 1.

N ocoboe BHUMaHME BO BpeMs 3HAKOMCTBA CO CKazkaMu OOpaiaercs Ha
UCIIOJIb30BaHUE CPABHEHUM M OJMIIETBOpEeHMM. BocuTaTens MOXKET yKa3bIBaTh
Ha TO, YTO TepOM CKA30K OYECHb BBIPA3UTEIbHBI OJlarojaps WX CPaBHEHUIO C
pa3HBIMHU SIBICHUSIMU U OO0BeKTaMu Mupa. Hampumep, npu aHanm3e CKa3Ku:
«Cka3ka 0 30JI0TOM pBIOKM» 0C000€ BHUMAHHE YIEISETCS OIMUCAHUI0 MOPS,
KOTOPBI MEHSIETCS KAl pa3: «MOpe cClieTKa pa3bpirpajiochy, «a Ha MOpe
yepHasi Oypsi: Tak U B3yJIMCh YEPHBIE BOJHBI, TAK U XOJIST, TAK U BOEM BOIOTY [2,
c. 246].

Taxum 00pa3om, MOXHO CKa3aTh, 4YTO BOJIIEOHAs CKa3Ka C €€ YKHUBBIM
BBIPA3UTEIIbHBIM SI3IKOM SIBJIIETCSI OJTHUM K3 OCHOBHBIX CPEICTB Pa3BUTHS
00pa3HOCTH PEUH y CTAPIINX JIOITKOJIBHUKOB. Y UUTHIBasi BO3PACT IONTKOJIbHUKOB
oOpa3HOCTh peun (opMuUpyeTcss B TMPOIECCe UTCHHsS TPOU3BEACHUMN
XYJ0’)KECTBEHHOW JuTepaTypbl. VMEHHO TMOATOMY BOCIHMTATENU JOJKHBI
THIATENILHO IJIAHUPOBATH MEPOINPHUATUA N0 paboTe HajJ pa3BUTHEM OOpa3HOU
peuH ¢ MPUBJICUYCHUEM BOJIIIECOHBIX CKA30K.
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THEORETICAL ASPECTS OF THE DEVELOPMENT OF
COMMUNICATIVE ABILITIES OF OLDER PRESCHOOL CHILDREN
BY MEANS OF GAMES

Abstract: Communicative abilities are important components of human
development as a person, as a student, as a specialist. Communicative abilities
reflect the ability to correctly navigate in interpersonal communication, relatively
freely participate in it, which is achieved with the help of linguistic knowledge, as
well as knowledge of traditions, customs, mores of society.

Keywords: Communication, play activity, methodology, diagnostics, senior
preschool age.

3HaueHue  CcHOPMUPOBAHHOCTH  KOMMYHHMKATUBHBIX  CIOCOOHECTEH
CTAHOBUTCS OO0Jee OYEBHJHBIM, KOrJa OTCYTCTBHE DJIEMEHTApPHBIX yMEHUU
3aTpyaHseT oOlleHne peOeHKa CO CBEPCTHUKAMHU W B3POCIBIMH, MPUBOJIUT K
BO3pPACTaHHMIO TPEBOKHOCTH M HAPYIIAET MPOILIECC BOCIUTAHMUS U OOYyYCHHS B
neiaoM. VIMeHHO pa3BUTHE KOMMYHHMKATHBHOCTH SIBJISICTCS  Ba)KHEHIITUM
HaIpaBJIeHUEM COMAIBHO-IMYHOCTHOTO PA3BUTHUS U HEOOXOIUMBIM YCIIOBHUEM B
JanbHeuIen ycrnemnon yueoHoil nesrensHoctu [4, ¢.87].

Jlanubiii  gakt HaxoauT cBoe OtTpaxkeHue B DPI'OC  AOMIKOIBHOTO
o0pa3oBaHus, ONPEACIAIONINI 003aTeIbHBI MUHUMYM COJIEPKaHUsI OCHOBHOM
o0Opa30BaTeIbHON MPOrpaMMBbl, KOTOpasi peaiu3yeTcsl B KaKIOM JOLIKOJIHHOM
yupexaennd. M ogHMM U3 Takux HarpaBieHuil sBusiercs «CouuanbHO-
KOMMYHUKAaTUBHOE Pa3BUTHE», KOTOPOE HAIIPABJICHO:

-Ha YCBOCHHE HOPM M IIEHHOCTEH, MPUHATHIX B OOIIECTBE, BKJIIOYas
MOpaJbHbIE U HPABCTBEHHBIC IIEHHOCTH;

- pa3BUTHE OOIICHUS W B3aMMOJICHMCTBUS pPEOCHKA CO B3POCIBIMU U
CBEPCTHHKAMU;

-pa3BUTHE COLMATIBLHOTO M AMOILMOHATBLHOTO UHTEIJIEKTA, OT3LIBYMBOCTH,
corepexxuBanus, (popMUpOBaHHE TOTOBHOCTU K COBMECTHOM JESITEIILHOCTH CO
CBEpPCTHHKaMH, (HOPMHUPOBAHUE YBAKUTEIHLHOTO OTHOIIEHWS ¥ YyBCTBA
MIPUHAICKHOCTH K CBOCH CEMbE U K COOOIIECTBY ACTeH U B3pOCbIX [2, ¢.57].

B Hacrosiee BpeMsi KOMMYHUKAaTUBHOE pPa3BUTUE JIOLIKOJbHHKA
BBI3BIBAET TpeBOrYy. Hu 111 KOro He CEKpeT, 4TO TENEBU30p U KOMIBIOTED,
KOMIIBIOTEPHBIE WIPbl CTAIM 3aMEHSITh WU JIETSIM, W B3POCIBIM OOIIEHUE U
UTPOBYIO JICSITEIILHOCTD. [eTu cTamu MeHbIe 00maThCsl HE TOJIBKO C B3POCIBIMH,
HO W JIpyT ¢ ApYyroM. A Bedb >KMBOE YEJIOBEUECKOE OOIIEHUE CYIIECTBEHHO
obOoramaer KH3Hb JETeH, pacKpalmiuBaeT SPKUMH Kpackamu cdepy ux
OIIYIICHHH.

YT1BepxkaeHUE U BBEJCHUE B ercTBUE DeepanbHOro rocyJapCTBEHHOIO
00pa3oBaTeILHOTO CTaHJapTa AOIIKOJBHOTO OOpa3oBaHUs BIleUeT 3a cOOOM
HEOOXOJUMOCTh TMOKUCKA HOBBIX IMOJXOJOB K IUIAHUPOBAHUIO M OpraHU3alUU
paboThl C IeTbMH, a IPEObIBAHUE JIETEH B JOIIKOJIBHOM YUPEXKIECHUU CO3/1aeT
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OJIarOnpusITHBIE YCJIOBUSL JUJIsi TPOBEICHUSI CUCTEMAaTUUYECKOM pabOThl 10
Pa3BUTHIO KOMMYHHUKAaTHBHOM KOMIIETEHTHOCTH JTOIIKOJIBHUKOB [ 1, ¢.70].

JIomKOJIBHOE AETCTBO — TMEPHOJl TMO3HAHUS MHUpPA UYEITOBEUYECKUX
oTHollleHU. PebeHOK MOJenupyeT ux B Urpe, KOTopas CTAaHOBUTCS MJI HETO
IIPUOPUTETHON M BEAYyIIEW AeATENbHOCTHhIO. OHa OKAa3bIBa€T 3HAYUTEIBHOE
BJIMSIHUE Ha Pa3BUTHE PEOCHKA.
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ELECTROCARDIOGRAPHY IN PHYSICAL CULTURE

Annotaion: the article contains information about the role of ECG in the
life of athletes.

Key words: sportsmen, training process, ECG, importance of ECG for
health.

Cnopr-cocTaBHas 4acTb (PU3MYECKOU KYJIbTYPhI, IPU KOTOPOH OCHOBHOM
yrop jAenaercs Ha (PU3UIECKOE PAa3BUTHE UEIOBEKA, YKPEIJICHUE €T0 370POBbSI.
[IpodeccronanbHbIil CIOPT-TA €T0 YaCTh, B KOTOPOM yYaCTBYIOT CIOPTCMEHHI,
LEJIBI0 KOTOPBIX SIBIIETCS OOCTHUKEHHUE OIPENEIIEHHBIX PEe3yJIbTaTOB, HOBBIX
CIIOPTUBHBIX PEKOPAOB. B CBSI3M ¢ 4eM MOKHO yTBEpKIaTh, YTO CIIOPT-3TO HE
TOJIBKO OOJBIIION TPYAHO W CEPhE3HEUIHMM CTpecC IJi1 BCETO OpraHu3Ma.
AOCOJIIOTHO KaXXJIOMY CHOPTCMEHY MPUXOAUTCS HUCIHBITHIBATH CHIIbHBIC
Harpy3ku. YtoObl He MOJOpBaTh 3J0pPOBbE, CIOPTCMEHAM HEOOXO0JIUMO
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pEryJsipHO MPOXOAUTH MEIUIIMHCKOE 00OclieloBaHKne (He MeHee 2 pa3 B rofa). A
TaKKe KaXJbl CIOPTCMEH Mepel TeM, KaK BBICTYMUTh Ha COPEBHOBAHUSX,
JNOJDKEH IPOMTH MEIUIUHCKUNA OCMOTpP, HEOTBEMIIEMOW YAacThIO KOTOPOIO
aBigeTcs 3neKkTpokapauorpadus. nexrpokapauorpadus (OKI) — oaun wu3
ANEKTPO(PU3NOIOTUUECKIX METOJIOB PErucTpaluy OHOMOTEHIMAIOB CepAlla.
DNEeKTpUYECKUE HMMIYJbChl CEpACYHOM TKAaHM TMEpPelaroTCs Ha HAKOXKHbBIE
ANEKTPObl, PACIOJIOKEHHBIE HAa pyKaxX, HOraX W IpYIJHOM KieTke. 3aTeM 3Tu
JaHHBIE BBIBOJATCA JINOO B rpadMyecKoM BUJEe Ha Oymare, 1u0o oToOpaxaroTcs
Ha AucIuiee. B kiraccuueckoM BapuaHTE B 3aBUCHUMOCTH OT MECTa PACIIOJIOKEHHS
AJIEKTPOJA BBIIEISAIOT, TAK Ha3bIBAEMbIE, CTAHAAPTHBIE, YCUJIEHHBIE U TPYAHbIC
orBeneHus. Kaxaoe u3 HUX MOKa3bIBAET OMOIIEKTPUUECKUE UMITYIIbChI, CHSTHIE
C CepJIeYHOM MBIIIIIBI 1O/ OIPEIeNIEHHbIM yrioM. biiaronaps TakoMy mojaxony B
UTOre Ha DJIEKTPOKApAMOTpaMME BBIPUCOBBIBAETCS MOJHAS XapaKTEpHUCTHKA
paboThl Kaxa0ro yyactka cepaedHoi Tkanu. DKI' oTHOCUTCS K JOCTYMHBIM HE
WHBa3WBHBIM CKPUHHUHTOBBIM MeTOo/1aM ANEKTPOHU3NOIOTHUECKOTO
TECTUPOBAHUSI CEP/IIIA, KOTOPBIE YK€ MHOTO JIET TPUMEHSET KapAHOIOT .

DnekTpokapauorpadus perucTpupyer Takue MmapaMerphl, Kak: 4acToTa
CEpACUHBIX COKPAILICHUI; PUTM CEP/ILIA; OJ0KEHUE DIIEKTPUUECKON OCH CEep/ILa;
KOCBEHHO, pa3Mepbl Kamep cepiua; olliee COCTOsHUE cepiana (OCTpble WIH
XpOHUYECKUE TIOBPEXKACHUS MHUOKApJa, HapyLIEHUS WHTpaKapAuaIbHOU
IPOBOJIUMOCTH, SJIEKTPOJIUTHBIE HAPYIICHUS U T. 1.).

Kak npaBuio, HUKakoW MpelBapUTEIbHON MOATOTOBKH JJIsI TPOBEACHUS
anexkTpokapauorpaduu He Tpedyetcs. B mporecce peructparnuu OKI nanueHT
JIEKUT HEMOABUKHO HA TOPU3OHTAIIBHOW MOBEpXHOCTH. Bo Bpems cHstus OKI
CJIelyeT pacclabUThCS U CIIOKOWHO NIbINIATh. ECIN 4eIoBeK BOJIHYETCS WIH EMY
HY’>KHO TI€PEBECTH JIbIXaHHE, TO YCIOKOUTHCS M OTIOXHYTh B TedeHue 15-20
MUHYT MOHO B YCIIOBHUSIX KJIUHUKHU.

JlanHas mporeaypa Od4eHb IpocTas, Oe30oje3HeHHas W OwicTpas. Jlims
IIPOBEJICHUS AIEKTPOKapauorpad vy MalueHT COBEPINAET CICAYIONTUE NeUCTBUS:

CHUMAET OJIeKIy MO TMOSAC, a TAKXKE OroJsieT TOJICHW; CIELHAIUCT
CMa3bIBaeT AATUYHMKHU T'eJeM U MPUKPEIUISeT UX B ONMPEACIICHHBIX y4acTKax Tena
MalKueHTa, 3aTeM MPOCHUT MAlMEeHTa MPUHATh HYKHOE IMOJO0KEHHUE, BKIIOYAETCA
anmnapaTypa u CHUMaroTcs AaHHsbie. [Ipouienypa 3anucu JuUTcst OKOJIO 5-7 MUHYT.
Ha nente OKI' yka3piBaeTcst umsi, Bo3pacT W mojl nauueHta. [lo okoHuaHuu
samrcu DKI' maT4vku CHUMAIOTCS, a MAIMEeHT MPOTHUPAET caldeTKON OCTaTKH
reiist; Bpad (yHKIIMOHATBLHOW TUarHOCTHKYU aHaIu3upyet norydeHHyo DK .

Kak wacto moxxHO 1 Hy»*)HO Aenats DKI'?

OKI' pekoMeHIyIOT MPOBOJUTF MUHUMYM | pa3 B roj, 0COOCHHO JUIIaM
crapiue 45 net win yauie (o Ha3HauYEeHUIO Bpaya).

OCHOBHOE HEAOCTATOK KJIACCHUECKOH 3IEKTpOoKapaAnorpaduu — KOPOTKOE
BpEMsl 3alUCH, 4YTO HE B MOJHOW Mepe OToOpakaeT COCTOSIHUE Cepala.
MonutopupoBanue 1no XoaTepy CUUTaeTcs HauOoyiee JOCTOBEPHBIM B Cllydae
HaJMYUs MPEXOAIINX HapyIICHUH.
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Oco6ennoctu IKI' cnopTcMeHOB.

VY CcHoOpTCMEHOB MHOTOJIETHUE TPEHHPOBKU C OOJBIIMMU Harpy3Kamu
BEIYT K (OPMUPOBAHUIO ""CIIOPTUBHOIO CEpALay», UMEIoLIee MOPPOIOTHUECKHE,
(YyHKIMOHAJIBHBIE U PEryJspHbIE OCOOEHHOCTU, KOTOpPbIE 00JIa/lal0T BBICOKOU
MIPOU3BOAUTENBHOCTHIO. Kak KIMHUYECKU MPOSBIIAETCS CUHIPOM "' CIIOPTUBHOTO
cepaua "?

-beccumnTomMHO;

-Usmenenuss va OKI, TpeOyromue nauddepeHnpanu ¢ MaTOJOTHEH.
OcHoBHOU MeTOn AuarHOCTUKU-DXOKI'.OcHOBHOW BONpOC NpU NPOBEIAEHUU
OKI' y cnoprcMenoB: u3meHeHuss Ha OKI' cBsi3aHbl ¢ MAaTOJOTHEN WM C
BausiHueM croprta? M3menenus na SKI' MoryT ObITh maTosorueit Ajist 0ObIYHOTO
YeJI0BEKa U HOPMOW JUIsl CHOPTCMEHA. DJIEKTPOKapAUOrpaMma CIOPTCMEHA HE
ABJIIETCSI YCTOMYMBOW, CTAOMIJIBHOM, OJMHAKOBOW ISl BCEX 3aHUMAIOIIUXCS
cnoptoM. MHoroo6pasue TpPEeHUPOBOYHBIX M COPEBHOBATENIBHBIX (PopM
¢uznuecko Harpy3k, pa3iuuds aHTPOIOMETPUYECKUX TMapamMeTpoB U
COCTOSIHUSA ~ 370pOBbS  (OPMHUPYIOT CcaMble  pa3HOOOpa3Hble  BapUaHTHI
aneKkTpokapauorpammbl.  HauOombiiee Bo3geidctBue Ha  xapaktep OKI
OKa3bIBAIOT crnenu@uka TPEHUPOBOYHOM HATPY3KH, OIpenesemMas BHIOM
cropra. [lo xapakTtepy Harpy3kd U IO CTENEHUM BO3JEHCTBUSA, BUABI CIIOPTa
MOXKHO pAaCHpeNeInTh CIEAYIOINMM 00pa3oM: IUKIWYECKHE BHJIBI CIOPTa,
HaIlpaBJICHHbIE HAa Pa3BUTUE BBIHOCIWBOCTH, CIIOPTUBHBIE UIPHI, CIIOPTUBHBIEC
€AMHOOOPCTBA, CKOPOCTHO-CUJIOBBIE BUJBI CIOPTA, CIOKHOKOOPIWHAIMOHHBIC
BBl CIOpPTa, CTaTUYECKUE BHUIBI CIOpPTa. BBIPa)KEHHOCTh CIBUIOB,
bopMUPYIOIIMXCS TTPH 3aHATUSAX ONPEICICHHBIM BUIOM CIIOPTA, B 3HAYUTEIbHON
Mepe OIpPEETAETCS CIIOPTUBHBIM CTaXEM, UEM JUTUTENBHEE MEPHUO]] BO3ACUCTBUSA
BO3pAaCTalONIMX HArPYy30K HA OPTraHU3M, Ha CEpJCYHO-COCYIUCTYIO CUCTEMY, TEM
3HauuTenbHee  caBurh.  Hekotopweie  paznuumss  OKIT  00ycioBieHBI
O0COOEHHOCTSIMH KEHCKOTO M MY>KCKOT'O OpraHU3Ma B aJanTaiuu K GU3n4ecKuM
Harpy3kaM ¥ CYIIECTBEHHBIM pa3MYMsAIM TPEHUPOBOYHOIO  IPOIIECCA.
OnpenencHHble N3MEHEHUS CBSI3aHbI TAKKE C IEPUOJUYHOCTHIO TPEHUPOBOYHOTO
rpouecca: MepPexoHblii, MOATOTOBUTEIIBHBIA U COPEBHOBATEIIBHBIA IEPUOJIbI
3aKOHOMEPHO CMEHSIOT ApYTr Apyra. llpuueM kaxaslii mepruoja XapakTepusyercs
IIPEUMYLIECTBEHHOW HAPABICHHOCTBIO OTAEIBHBIX TPEHUPOBOYHBIX HUKIIOB. I,
HaKOHell, HEOOXOJUMO  YYUTBHIBATb PUTMHUYHOCTh  (YHKIMOHUPOBAHUS
Oouonornyeckux cuctem. Mmerorcs nanaeie 0 cyrouyHod mepuoamke DKI-kmx
nokazaTesied y 3J0pPOBBIX CIIOPTCMEHOB MU Yy CIOPTCMEHOB C JUCTpOQueit
MUOKapAa BCJIEACTBUE XPOHUYECKOro IepeHanpsbkeHus. Haumbonee wacto
Bcrpevatromuecss OKI- mnpusHaku y Jrofed, 3aHUMAIONIUXCS  CIIOPTOM,
xapakTepusyroT ocodbennoctu IKI' cnopTtcMeHna.

Oco6ennoctu IKI' FOHBIX CHOPTCMEHOB.

Y nered uMeEeT MECTO OTHOCUTEIBHO BBICOKAas II0 CPAaBHEHUIO CO
B3pOCJIBIMUA  3JIEKTPUYECKass AaKTUBHOCTb IPAaBOrO JKENyJ04YKa, 4YTO JacT
OTKJIOHEHUE 3JIeKTpuuecKkoil ocu BrpaBo 10 90 - 110 oObiuHbIM siBieHueM. He
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MEHee XapaKTepHbl Jj1s1 HopMmainbHOM JKI' neTckoro Bo3pacta Beicokue 3yO1bl R
B MPAaBbIX U BBIPAXKEHHBIEC 3yOLBI S B JIEBBIX IPYAHBIX OTBeAeHUsAX. OCOOEHHO
Ba)KHA MpaBWJIbHAs OLIEHKAa OTpHULATENbHbIX 3yO1HoB T, KOTOpbIE B JETCKOM
BO3pacTe BCTPEUAIOTCS B HOPME U CBSI3aHbI C 0OCOOEHHOCTHIO TEUEHUS TPOLIECCOB
penonspu3aluy B IMPABOM JKEIYJOYKE. Y JETe AOLIKOJBHOIO M PaHHEro
IIKOJBLHOTO BO3pacTa HEPEJIKO BcTpeuaroTcs orpunatenbHbie 3yousr T I u
nByxdasnpie 3yOusl T aVF, 4ro HOMHOCTBIO YKIaIbIBa€TCsI B BO3PACTHBIC
HOPMAaTHUBBL. Y 3JI0pOBBIX AeTeil B Bo3pacTe oT 6 1o 12 ner B orBenenusix V1-3
MOTYT BCTpedaThCs TiryOokue otpunatenbhbie T (o 6 mwm). Takue 3yOibi
IOPUHATO Ha3bIBaTh IOBEHWIBHBIMU T. OHM XapaKTEpHU3YIOTCS MNOCTENEHHBIM
YMEHBIIEHHEM OTPULIATEIbHON (ha3bl OT MEPBBIX IPYJIHBIX OTBEEHUN K V4, re
OHM B HOpME ObIBaIOT OTpullaTeNbHbIMU. KOBeHMIIbHBIE T HE CONMPOBOXKAAIOTCS
nenpeccueit cermenta S - T. Hesnanue ocobennocreit aerckoit OKI' Hepenko
SABJSAETCS TPUYUHOW CYIIECTBEHHOW runepauarHoctuku JMOPII y roHbIX
cnoprcMeHOB. [loaTomMy B cilyyasix, KOrja TpPakTOBKAa OTpULATENbHBIX T B
NPaBbIX TPYJHBIX OTBEJEHHUAX CTAJKUBACTCS C TPYIHOCTSIMH, IIE€JIE€CO00pa3HO
npoBeieHre QYHKIIMOHAIBHBIX P00 1 quHamMudeckux DKI'-HabmoaeHuid. [3]

BriBoanr:

1. Ucxons w3 Bcero BBINIECKa3aHHOTO, MOKHO CJeJlaTh BBIBOJ, YTO
AJIEKTpOKapaAuOrpadus sIBISETCS HEOTHEMIIEMOMN U HEOOXOAMMOM YaCThIO )KU3HU
J1H000r0 COPTCMEHA.

2. O4eBUIHO, YTO Ka)X/JOMy YEJIOBEKY B MPO(UIAKTHUYECKHX LEIIX
HeoOxoauMo perynsapHo npoxoauts OKI', munumym 1 pa3 B rog (ocoOeHHO
munaMm crapiie 40 JIeT ¥ malnyueHTaM IpyIbl pUcka).

Hcnonb30BaHHbIC HCTOYHMKH:
1. 3yn6unos FO.U. A3byka OKI'. — Uznanue 3. — PocroB-Ha-/{ony: «DeHUKCY,
2003.
2. Bopo6wseB, A.C. Dnekrpokapauorpadus I[locobue mis camMoCTOATEIBHOTO
nzyuenus — CI16: «Crenmiur», 2011,
3. I'pumkmH, FO.H. OcHOBBI KimMHMYEeCKOH 3iekrpokapauorpapuu — CIIO6:
«DommanT®, 2007

"Teopusi U MPaKTHKA coBpeMeHHOo#i Hayku' Ne5(95) 2023 281



MATEMATHUKA, UHOOPMATUKA U UHXXEHEPUA

YK 528.711
Aobpamos B.U.
CHLYOeHm Mazucmpamypbol
Hsiopvesa U.A., K.K.H.
ooueHm
Kagedpa «IIpomviuiiennoe u parxcoancKkoe CmpoumenbCmeo»
Hircesckuii 2ocyoapcmeennvlii mexHu4uecKuil yHugepcumemnt
Hayunwtit pykosooumens: Hzropvesa U.A., K.K.H.

NCHOJIb30BAHUE BECIINJIOTHBIX JIETATEJIBHBIX
AIIITAPATOB PN NPOBEAEHUU NH’KEHEPHO-
T'EOJIE3NYECKHNX N3BICKAHUM
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Abstract. This article discusses the advantages of using unmanned aerial
vehicles (quadrocopters) during engineering and geodetic surveys over
traditional survey methods. The areas of application, advantages and
disadvantages of this technique are determined.
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Kak u Bcerma texnomorum He cTOAT Ha Mecrte. Ha cMeHy crapomy
00OpyIOBAaHUIO MPUXOIAT IUGPOBHIE M JIa3epHbIC ammapartbl. Mcmonb3oBaHue
Pa3IMYHBIX HOBBIX TEXHOJIOTHH 3aMEHSIOT TPAAUIIMOHHBIE METO/IHI.

Hapsiny ¢ TpaauuMOHHBIMH MeToAamMu a’podOTOCHEMKH Bce Oosee
BOCTPEOOBAHHON CTAHOBUTCS ChEMKa C MOMOIIBI0 OSCHMIOTHBIX JIETATEIBHBIX
anmapatoB (BITJIA). Ocob6eHHO ATOT MpoIecc MPOSIBUIICS B TOCIIETHUE TOJIbl — HA
(oHE HKCMOHEHIMAIBHOIO pOCTa MOMYJApHOCTH cBepxierkux BILUTA
camolieTHoro (o6menpunaroe HazBanue 3Tux BIIJIA 3a pyOGexxoM — JpoHbI) U
BEPTOJICTHOTO THIIOB.

Pucynoxk 1 — BITJIA DJI Mavic Pro (cieBa — B mosnere,
cripaBa — BITJIA u ero KOMIUIEKTYIOIIHE)

becniunoTHUKM B Hallle BpeMsi pa3BUBAIOTCS C YJIMBUTEIbHON CKOPOCTHIO,
NPaKTUYECKH BO Bcex cdepax [IeAaTeTbHOCTH I1eJIecO00pa3HO MPUMEHSTh
OecrnIOTHBIC JIeTaTelIbHbIE annapaThl.

Merton nucTaHIMOHHOTO KaptorpadupoBanus mpu mnomomu bITJTA
CTaHOBHTCSI BCe 0OJiee MEPCIEKTHUBHBIM CIIOCOOOM MOYYEHHS T€0e3UUECKOi
OCHOBBI WJIM TOIOTpaUUYECKUX IIAHOB JIFOOBIX MacIITa0OB JJIsi IPOBEIACHUS
MIPOEKTHO-U3BICKATENIbCKUX paboT. Pa3ymeercs, B Halie BpeMs CYIIECTBYET
MHO>XECTBO CEpPBHCOB, MPEIAOCTABISAIONINE TOJO00HBIE YCIYTHM C TIOMOIIBIO
KOCMHYECKUX CHUMKOB, HO OCHOBHOW MX MHUHYC — HEJOCTAaTOYHAs TOYHOCT,
MOTPEIIHOCTh MOET COCTABJISATh OT OJTHOTO A0 IECSTU METPOB, UTO HE TIO3BOJISIET
BBITIONTHATH OOJBIIMHCTBO 3aJ1ay, CTAaBSAIIUXCA TEpeln HM3bICKaTeIsIMU. Takxke
BIUSIIOT KIMMAaTHYECKUE, CE30HHBIE M Apyrue (GpakTtopbl HAa HH(POPMAIMOHHOE
BOCHIPHSITHE, NeMN(DPOBKY OOBEKTOB MECTHOCTH.

[Ipu cymiecTByrOmmMX HEIOCTaTKaX, TaKWX KaK BBICOKAas IeHA
000pyAOBaHUS ¥ IPOrPAMMHOTO 0OeCTICUeHHS, OCCTTIIIOTHUKN 00JIadat0T PSIIOM
MPEUMYIECTB Tepen JAPYyTMMH  MeTojgaMu cbopa wHpOpManuud IS
reoIe3NIYeCKUX U3bICKAaHNUH:

1) Do BBICOKOE pa3pelieHue Ha MECTHOCTH, IOCTUTAEMOE 3a CUET Majlon
BBICOTHI MOJIETa, MIPU ITOM BUJHBI JaKe MEJIKHUE JIeTalldi MECTHOCTH, TaKUE KaK
JIFOKH KOnoAeB win onopsl JIDII;

2) Hu3kast CTOMMOCTh TIO CPaBHCHHIO C TPATUIIMOHHBIMH METOJIaMHU
a’podoTochEMKH;
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3) CokpariieHre BpeMEHHBIX 3aTpaT, MOCKOJIbKY BECh MPOIIECC OT BhIC3Ia
Ha MECTHOCTb JI0 TTOJTYYEHHUS TaHHBIX 3aHUMAET HECKOJILKO YacOB;

4) Dxonoruyeckas 0€30MacHOCTb, MIOCKOJIBKY UCIIOJIb3YETCs
AJIEKTPOIBUTATENb;

5) Bo3aMOXXHOCTh BBIOOpa BPEMEHH CYTOK M IOTOJHBIX YCJIOBHH IS
MIPOBEJICHUS MOJIETOB;

6) CokpallieHue Tpy103aTpaT, T.K. P ucnoib3oBanuu BITJIA nis cbeMKu
MECTHOCTU HYKEH JIUIIb | 4elIoBeK.

Tak)xe CTOUT OTMETHUTH, YTO cama TEXHOJIOrus ucnoiib3oBanus bIIJIA He
CTOUT Ha MecTe, ecnu eme 10 jer Hazaa TOYHOCTh KOHEYHOTO MPOJYKTa —
oprodoToIIaHa, 1I0CTUTaIach ONpeIeIEHUEM MPOCTPAHCTBEHHBIX KOOPAUHAT 10
kpaitneit mepe 10-15 Touek cheMO4YHOro 000CHOBaHMS (OMIO3HAKOB), PABHOMEPHO
pPACIlONIOKEHHBIX Ha Y4YacTKEe UCCJEJOBaHUSA, TO CETOJAHS Ha JIPOHBI
yctanaBnuBatotcst GNSS-antenns, paboraromme B nape ¢ GNSS-antenHoit
0a30BOM CTAHIIMH, YTO MO3BOJISIET BOOOIIE HE CIIOJIb30BATh OMO3HAKH, TOJIydast
erie OOJIbIITYI0 TOYHOCT.

Ha psimy ¢ GonpiinM KOJIMYECTBOM MpeumyiecTB B npuMmeHeHuu BITJIA
CYILIECTBYET M PSIJI HEJIOCTATKOB:

1) Ilpu nmoctpoeHuu opTodOTOILIaHA C MPUBI3KOW K TOYKAM ChEMOYHOTO
000OCHOBaHUS U CIOKHOM pejibed) MECTHOCTH JUIsl TIOJIyYeHUS KayeCTBEHHOU U
JIOCTOBEPHOM KapThl BHICOT TpeOyeTcs OOJIbIIOE KOJIMYECTBO ONMpeesieMbIX
OMO3HAKOB, UX BEPHOE PACMOJOKEHHE MEXIy COo00i. DTH (PakTopbl MOTY
NOBJIUATh HA TOSBIICHWE OIIMOKH, TIOPOW HEKOHTPOJIUPYEMOW, dYTO B
MIOCJICJICTBUU MOXKET CKa3aThCs Ha MPOCKTUPOBAHUH U CTPOUTEIbCTBE.

2) CyIIecTBEeHHYIO POJIb B MOJIEBBIX HCCIICIOBAHUSAX OKA3bIBAIOT [TOTOTHBIC
ycioBud. Tak olMH U3 caMbIX ONYJsipHbIX cBepxiierkux BITJIA nis reone3un —
DJI Mavic 2 Pro He MOXeT BBIIIOJIHATD IOJICTHI B JOXK1b, MOKPBIH CHET, CKOPOCTH
BeTpa Oosbie 10m/c, a Takke npu temneparype Hwke -10 °C.

3) Ha rycro-3acTpoeHHOI TepPUTOPHH ¢ OOJIBIITHUM KOJHUUESCTBOM JICPEBHEB
U PpACTUTEIIBHOCTH HEKOTOPHIE SJIEMEHThl CUTyallMd CTAaHOBUTCS TPYAHO
nemmmdpupoBaTh. Tak, Hampumep, KpPBIIKA KOJOJAEH, PaCIOJIOKEHHBIC
HEIMOCPEICTBEHHO BOJIM3H JIepeBa MOTYT OBITh 3aKPBITHI €70 KPOHOM, NI KaKHM-
HUOYnb cTpoeHueM. Takxke mnpu nemu@pUpoOBaHUM MOTYT OBITh HEBUIHBI
BOJIOTIPOITYCKHBIE TPYOBI MMOJ| AOPOTaMU, HEBO3MOXHO OMPEAEIUTh TIIyOHHBI
3QJI0KEHUS KOMMYHUKAIUW, HAalPsS>)KEHHE TPOBOJIOB.

4) Bricokasi 1eHa O0OpYyIOBaHUS M MPOTPAMMHOTO OOECICUCHHUS, PUCK
ytpatel BIUJIA mpu HenmpeaBUACHHBIX OOCTOSTENBCTBAX B IMOJNETE. |aKUMHU
00CTOSITEIHCTBAMYU MOTYT CTaTh HU3KHA YPOBEHB 3apsiia aKKyMYJsITOpa, pe3Koe
M3MEHEHHE TOrojbl, 00JIeeHEHUE JTONacTel JpOHa, CUIIbHbIE MOPBIBBI BETpa U
Ap.

Ha ceromHsimiHuii  J1eHb CYIIECTBYET MHOECTBO COBPEMEHHBIX
TEXHOJIOTUM, TMO3BOJISIIOIIMX CO37aTh Tomnorpaduyeckuil IiaH, Hauboiee
MONYJISIPHBIE U3 HUX — TaXEOMETPHUUECKasi CheMKa U Ch€MKa C UCIOJIb30BaHUEM
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I'HCC — npu BBICOKOW MPOU3BOAUTEIBHOCTH KaMEPAIbHBIX PabOT MOKA3bIBAIOT
HU3KYI0 3(QQeKTUBHOCTh NOJeBbIX. OAHAKO BaXXKHO IOHUMATh, YTO IS
MOBBILLIEHUS MPOU3BOJUTENIBHOCTH pabOT Topa3fo Jierdye aBTOMATH3UPOBATH
KaMmepajbHble paOOTbl, HEXKEIH TE, YTO BBINOJHAIOTCS HEMOCPEICTBEHHO Ha
MectHOocTH. [loaTomMy peanusanuss >(PGEKTUBHOM METOAMKUA  CO3JaHUs
TOMOrpaueckoro IJjaHa Ha OCHOBE TAKUX TEXHOJOTMH Kak Ja3epHoe
CKaHUpoBaHUE W a’podoTocheMka (B TOM uucie U ¢ npuMmeHeHueM bJIA)
ABJIAIOTCS 00JI€€ NEPCTIIEKTUBHBIMU B CPABHEHUHU C OCTAJILHBIMH CIIOCOOaMU.
Hcnonb3oBaHHBIE HCTOYHUKU:
1. beperosoii, /I. B. ABTomatusupoBanHoe nemudppupoBaHUe U BEKTOPU3ALIUS
MaTepuasioB a’poOTOChEMKHU MPH CO3/1aHuu Tonorpaduueckoro miuana / /1. B.
beperosoii // EurasiaScience. COopuuk crareit XV MexayHapOJHON HAYyYHO—
npakTudeckoi  koHdepenuun. — M.: «HayuHo-u3narenbCckuii  IEHTP
«AkTyanbHOCTh. PO», 2018. — C. 220—222.
2. Bonene, P. W., Tomorpaduueckoe aemudppupoBaHue a’pOCHUMKOB IPHU
co3nanuu Kapt macmtados 1:10000 u 1:25000 / P. 1. Bonene, H. C. [Togo6enos.
— Pura: I'eonge3msaar, 1961. — 41 c.
3. Kamues, U.C. HccnenoBanrne TOYHOCTH COBPEMEHHBIX METOJIOB U3MEpEHUs /
N. C. Kamnes, B. A. Cepenosuu // Uatepakceno ['eo-Cubups. — 2016. — Ne 2,
T. 1. — C. 135—140.
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NCHIOJB30OBAHUEM IMPOTOKOJIA AMQP

Annomayusi. B 0annotl nybaukayuu paccmampusaromes pacnpeoeneHue u
macwmabuposanue Haepysku ¢ nomowpio npomoxoia AMQP.  [anwi
onpeoeenust komnonenmam opokepa coodvwenuni RabbitMQ.

Kmiouesvie cnosa. npomoxon AMQP, 6poxep coobwenuri RabbitMQ,
pacnpeoenenue u Macumaduposanue HazpysKu.
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SHARING AND SCALING LOADER WITH AMQP PROTOCOL

Abstract. The article presents load balancing and scaling using the SMQP
protocol. The components of the RabbitMQ message broker are defined.

Keywords: protocol AMQP, message broker RabbitMQ, distribution and
load scaling.

[Iporokom AMQP — m[poTOKON MPHUKIATHOTO YPOBHS, KOTOPBIN
UCIIOJIB3YeTCS I Tepe/ladl COOOMICHH Mexay KoMmrmoHeHTamu. OcCHOBHas
Ujiesl TaHHOTO MPOTOKOJIA 3aKITI0YAETCS B TOM, YTO €CTh HECKOJIBKO KOMIIOHEHTOB
OJTHOTO TIPHWJIOKCHHUS WA HECKOJIbKO HE3aBHUCUMBIX NPHIIOKECHHH, KOTOpPHIC
oOMeHUBArOTCA HHpOpPMAIMEd ¢ TMOMOIIBID cooOmeHuid. Jlims mepemadn
coobmennit ucnonszyercs AMQP-Opokep wmm Opokep coobmenuit. C ero
MOMOIIBI0  OCYIIECTBIIICTCS MApIIPYTU3AIUS COOONICHW W TapaHTUS UX
JIOCTABKH; TOJAMKCKA HA HYKHBIC THUIBI COOOIEHUN U pacTpeIeICHHE MOTOKOB
JTAHHBIX.
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Paccmotpum peanuzamuio nporokona AMQP na ocHoBe Opokepa
coobmenuit RabbitMQ. RabbitMQ cocrout u3 ciaeayrommux KOMIOHEHTOB:

CooOmienne (Message) — enuHUIla IepeIaBacMbIX JaHHBIX, KOTOpas
COJICPKUT KaKy0-IM0O0 TOJIE3HYIO HATPY3KY;

OOMeHHUK WM Touka oOMeHa (exchange) — Touka, B KOTOPYO IPOUCXOTUT
oTIpaBKa coOOmeHU. Touka WMEET TPUBSA3KY K OJHOM WIM HECKOJIBKUM
ouepensim. Ilocne monydeHust cooOuieHHss OOMEHHUKOM, JAHHOE COOOILEeHHE
pacmnpenemnseTcs 1Mo ouepeIsiM, KOTOpble UMEIOT MTPUBS3KY K OOMCHHHKY;

Ouepenp (QUEUE) — CTPYKTypa JaHHBIX, KOTOpas XPaHHUT CCHUIKH Ha
COOOIIEHUsSI U pacrlpeiesieT KOMUU ITUX COOOIICHHH MO MOTPeOUTENsIM
(consumers). Opgna ouepeab MOXET  HCIOJB30BATHCS  HECKOJIBKHMU
notpedurensamu. [lpu 3TOM  Kaxkmoe coobOmieHue OyaeT Ha3HA4YeHO
OTpEJICTICHHOMY NOTPEOUTENI0, a HE OyIeT MpoIyOJIupOBaHO BCEM Cpasy;

[Mpusszka (binding) — mnpaBwiIo, KOTOpPOE CBSA3BIBAET MEXIY COOOM
0OMEHHHKH U ouepean. OTHOIICHHE MKy OOMEHHUKAMHU U OYEPEISIMU MOKHO
ONMKCaTh KaK MHOTHE-KO-MHOTHM. TO €CTh y OJHOTO OOMCHHHMKA MOXET OBITh
HECKOJIKO ouepesiel, Tak U OJHa O4Yepe/ib MOXKET OBITh CBA3aHA C HECKOJIBKUMU
0OMEHHUKaMU.

[Torpedutesanr (CONSUMEr) — IPUIOKEHUE, KOTOPOE MOJIydaeT COOOIICHUE
U3 ouepenu U obpabaTeiBaeT ero. Jyisg oAHON odepean MOKET OBbITh 3aMyIIEeHO
HECKOJIBKO AK3EMIUISIPOB OJTHOTO MPUIOKEHUA. Takum 00pa3oM Bce COOOIIEHUS
OyIyT pacupenenaThecss MeXIy norpedurensamu [1].

Pa6oty npotokona AMQP M0XHO onucarh CleayoluM 00pa3oM: HEKOe
NPUJIOXKEHHE TEHEPUPYET COOOIIEHNE U OTIIPABISIET €r0 B 0OMeHHUK. OOMEHHUK
nepechblIaeT CcooOIeHNs B O4Yepedy, KOTOpble HMEIOT MPHUBSI3KA K HTOMY
OOMEHHHKY. 3aTeM COOOIIECHUS U3 OUEPEIH PACIIPENEIISIOTCS 0 TOTPEOUTESM,
KOTOPBIE 3aHUMAIOTCSI 00PAOOTKOM 3THX COOOIIECHUIA.

Takoil TOIXON TMO3BOJSET MOJYYUTH PSIi MPEUMYIIECTB, OJHUM U3
KOTOPBIX SIBJISIETCS BO3MOXKHOCTh THOKOW HacTpoiiku. C MOMOIIBI0 MPOTOKOJIA
AMQP MOXHO JIETKO HAaCTPOUTHh HE TOJIBKO paclpeiesieHHe COOOIIeHUN W3
oOMEHHHMKa B oOdYepeaud, HO M 0O0pabOTKy COOOIIEHH B OITUX OYEpEnsX.
Hampumep, MOXHO 3amyCTUTh HECKOJBKO OK3EMIULIPOB  TPHUIIOKCHHI-
noTpeduTeNneid Ha Pa3NMYHBIX YCTPONCTBAaX, YCTAHOBUTHh COCIWHEHUE C
HEOOXOIUMON OdYepeapl0 MW Opokep COOOmEeHu OyaeT CcaMOCTOSATEIBHO
pacrpenensTh Harpy3Ky MeX1y IPUIOKEHUIMU-TIOTPEOUTENIMHA [2].

Takum oGpazom, ecnu oauH 00pabOTUMK COOOIIEHUH HE CIPABISICTCS C
HArpy3Koid, Mbl MOXEM 3aITyCTUTh €I11€ HECKOJIBKO IK3EMIUISIPOB 0€3 KaKol-Tn0o
JONOJIHUTENBHOW HACTPOMKHU. JlaHHBIA MOAXOJ TMO3BOJAET HaM  JIETKO
MacIITabupoBaTh HArPy3Ky.

Hcnonb3oBaHHbIE HCTOYHUKH:
1. RabbitMQ. Documentation [DnekTpoHHBIH pecypc] — Pexum poctyna:
https://www.rabbitmqg.com/documentation.html. J{ata oOpamenus: 31.03.2023;
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2. Ontumuzanusa o06padotku cooOmennit RabbitMQ [DnexTpoHHsbIil pecypc] —
Pexxum noctyma: https://habr.com/ru/articles/153431/. Jlata oOpatieHus:
31.03.2023.
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SECURITY AND PRIVACY ANALYSIS IN THE WEB APP FOR
BOOKING ROOMS AND OFFICES IN ECUADOR

Abstract. The article "Security and privacy analysis in a web application
for booking rooms and offices in Ecuador" focuses on the importance of ensuring
the security and privacy of users on these platforms. Aspects such as
authentication, access control and personal data protection are addressed.
Recommended measures such as strong passwords, two-factor authentication,
data encryption and restricted access to personal information are highlighted.
The goal is to provide a reliable and protected experience for users, strengthen
the reputation of companies and highlight the importance of security and privacy
in the development and operation of these web applications.
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Beenenue

3a MoCIEIHUE HECKOJBKO JIET B DKBAJAOpPE 3HAUYMUTENIBHO YBEJIWYUIIOCH
WCIIOJb30BaHUE BEO-TIPUIIOKEHUN 711 OpPOHMPOBAHUS 3aJI0OB OXUJAHUS W
opucoB. Ot maathopmbl 00ecneunBalOT ya00CTBO U 3PGHEKTUBHOCTH IS
MOJIh30BaTEIIeH IPU MOUCKE U OpOHUPOBaHUU pabounx mecT. OTHAKO 3TOT POCT
TaKXKe BBI3BAJI HEOOXOIUMOCTh oOecrieyeHus 0€e30IMacHOCTH 5
KOH(HUICHIIMATBHOCTH TTOJIh30BATEIICH.

Bo B3aumocBsizanHoOi 1M(poBOi cpele KpaliHEe Ba)KHO 3allUIIATh
KoH(UACHIIMATBbHYI0 WH(OpMAIMIO, TEepeaaBaeMyl0 4Yepe3 ITH MPUII0KCHUSI.
[Tonbp30BaTenu yBepeHsbl, YTO UX JUYHBIC JaHHBIE 00pabaThIBAIOTCS 0€30MMacHO U
HE UCIIOIB3YIOTCS HeHAIJIekKAITUM 00pa3oM.

beszonacHocte  mpuoOperaer  Bce  Oosbllee  3HAUCHUE — M3-3a
YyBCTBUTEJIBHOCTH JIEJIOBOM W (uHAHCOBOW HH(pOpMAIIUU, CBSI3aHHOW C
OpoHupoBaHueM TmoMenieHnii u oducoB. Kommanum u mnpodeccuoHabl
OKHMJIAFOT, YTO UX OM3HEC-IaHHBIC U COTJIalleHns OyAyT XpaHUThCS B TaliHE U HE
OyJyT TOCTYITHBI TOCTOPOHHUM JIUIIAM.

[ToaTOMy 111 MOCTAaBIIMKOB YCIYr KpailHE Ba)KHO INPUMEHSTH CTPOTHUeE
Mepbl 0€30MaCHOCTH U COO0IATh MpaBUiia KOHPUIACHIIUATBHOCTH ISl 3aUTUTHI
UHGOpPMAIINH MOJIb30BaTENEH.

B 31011 cTaThe MBI pacCMOTPUM KITIOUYEBBIE ACIIEKTHI aHATN3a 0€30M1aCHOCTH
U KOHPUACHIIMAIBHOCTH B BEO-TPUIIOKEHHUH 11 OPOHUPOBAHUS TOMEIICHUIA U
odpucoB B DkBagope. Mbl 00CYIUM JIyUIliie MPAKTUKH, MEPbl 0€30MMacHOCTH U
CTpaTeTHH, TMO3BOJSIOIINE TMPEIOCTaBUTh IOJB30BATENSIM  HAJEKHBIA U
3allMIIEHHBIM ombIT. Hama 1enb-cnoco0CTBOBAaTh POCTY ATOTO CEKTOpa H
YKPEIUIATh JIOBEpHE K UCIIOJNBb30BAHUIO O3TUX Iularopm Ha Onaro Bcex
II0JIb30BATENIECH.

AyTeHTH(GUKALMA U KOHTPOJIb J0CTYIA

Hanexnast ayTeHTudukanus WMEET pelIaroliee 3HadYeHue s
oOecrieueHusi JIOCTyNa TOJBKO aBTOPU30BAHHBIX IOJIb30BATENE K BeO-
MPWIOKEHUIO N1 OpOHMpPOBAaHUA TOMEIIeHW M 0pUCOB B DKBajgope. ITO
JIOCTUTAETCS 3a CYET BHEPECHUS HAJICKHBIX MAapOJIeH, CoAepKalIuX KOMOHMHAINIO
OykB, Tu(p U CHIEIUATBHBIX CUMBOJIOB. KpoMe TOT0, TOTOTHUTETBHBIN YPOBEHD
0e3omacHOCTH MOXKET OBITh J00aBJIEH C TOMOIIBID  JBYX(aKTOPHOM
ayTeHTU(UKaIMu, sl KOTOpoil TpeOyeTcss BTOpor (akTop ayTeHTU(UKAIUH,
TaKOM KakK KOJI, OTIPABIICHHBIN HA MOOMJIBLHBIN TeTe(OH TOIB30BATEIIS.

Hapgnexammuii KOHTPOJIb AOCTYNa HWMEET PENIAIONICE 3HAYCHUE IS
yYOpaBJ€HUs Pa3pelICHUsIMU U MPUBUIIETUSAMH MOJb30BaTENICH B MPUIOKECHUU.
Hasnauenue omnpeneneHHbIX poJjeld U pa3pelIeHUH KaXXAOMy IOJIb30BATEII0 B
COOTBETCTBHUM C €ro OOSI3aHHOCTAMHU U MOTPEOHOCTSIMU TapaHTUPYET, YTO OHU
OyIyT UMETh JIOCTYH TOJBKO K COOTBETCTBYIOIICH MH(MDOPMALIUU U (PYHKIIHSIM.
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YnpasneHue ceaHcaMu HEOOXOANMO TUTST O CPKAHHS
paboTocrocoOHOCTH aKTUBHBIX CEaHCOB U pe0TBpAILEHUS
HECaHKIIMOHUPOBAHHOTO JOCTyMa. JTO BKJIIOYAET B CeOsl YCTAHOBKY BPEMEHH
UCTEYEeHHs] ceaHca, TpeOoBaHME NEPUOJUYECKON ayTeHTUu(UKauum u
aBTOMAaTHYECKOE 3aKphITHE HEAaKTUBHBIX CEAaHCOB. OJTH METOABl TOMOTArOT
rapaHTHPOBaTh, YTO TOJBKO ayTEHTU(UIUPOBAHHBIE MOJIH30BATEIH MOTYT
MOJYYUTh TOCTYH K MPUIIOKESHHIO, U IPEOTBPAIIAIOT B3JIOM aKTHBHBIX CEaHCOB.

3ammTa NepcoOHATbHBIX JaHHBIX

3amuTa JMYHBIX JAHHBIX TIOJB30BAaTEeNed B BEO-TIPUIIOKEHUHU IS
OpOHHMpOBaHHsSI HOMEPOB H O(HCOB B DKBAJOpPE HMEET TIEPBOCTEIICHHOE
3Ha4yeHue. JINdHbIe NaHHBIC BKIIOYAIOT B ce0s TaKylo WH(OPMAIINIO, KaK UMEHa,
ajpeca, Homepa TeneoHOB U aapeca MEKTPOHHOW MOYTHI, K KOTOPBIM CIIeyeT
OTHOCHUTBCSA C OCTOPOXKHOCTBIO M yBakeHHMEeM. Hipke moapoOHO OmuchIBaeTCs
BOXHOCTH 3aIlUTHl ATHX JTaHHBIX M YIOMUHAIOTCS HEKOTOpPHIE HEOOXOIUMBIC
Mepbl 0€30MTaCHOCTH:

3amuTa JMYHBIX TaHHBIX HEOOXOAUMAa JJIs 3aIIUThl KOH(UICHIIHATEHOCTH
M HETMPUKOCHOBCHHOCTH YAaCTHOW JKM3HHM moib3oBaTeneid. Ilomp3oBaTenn
yYBEpEHBI, YTO WX JIMYHas WHopMalus oOpabaTeiBaeTcsi O€30macHO W He
UCTIONB3yeTCS  HEHaanexamuMm  obpasoM. Kpome Toro, yreuka win
HECAaHKIIMOHUPOBAHHBINA JOCTYN K JIMYHBIM JAHHBIM MOTYT UMETh HETaTUBHBIE
MOCIIEJICTBUSL ISl OTAEJBbHBIX JIMI[, TaKWe KaK Kpa)ka JUYHBIX JAHHBIX WU
HECAaHKIIMOHUPOBAHHOE MCIIOIb30BaHUE UX UH(MOPMAIIIH.

B DOkBagope Opranumdeckuil 3aKOH O 3allUTe MEPCOHATBHBIX JTaHHBIX
(LOPD) ycraHaBnmuBaeT TPUHIMIOBI MW oOs3arenbcTBa 10  00paboTKe
NEPCOHATBHBIX JAHHBIX. DTOT 3aKOH TJIACUT, YTO JIMYHBIC JTaHHBIE IOJIKHBI
oOpabaTbIiBaThCcsl KOH(MUICHIIMAILHO M MOTYT HCIIOJIb30BaThCA TOJBKO B
3aKOHHBIX MEJISAX, JJI1 KOTOPBIX OHU ObutM coOpaHbl. KoMmMmaHWUU TOJKHBI
MOJIYYUTh SIBHOE COTJIaCHe TIOJb30BaTelield, TMpexae YeM coOoupath u
UCIIOJIb30BaTh X JIMYHbIC JaHHbBIC.

Yto6s1 obOecrieuyuTh 0€30MaCHOCTh MEPCOHANBHBIX JAHHBIX, HEOOXOIUMO
IOPUHATH COOTBETCTBYIOLIME Mephbl Oe3omacHocTu. HekoTopele U3 3TUX Mep
BKJIIOYAIOT:

MudpoBanue nannpix: [I[pumeHeHne METONOB MHUPPOBAHUS JJIS 3AIIUATHI
TUYHONW WHGPOpPMAIINK, XpaHAMICWCS B TPWIOKEHUH. DTO TapaHTHPYET, UYTO
naHHbIe 3amu@poBaHbl W OYAyT HEAOCTYNMHBI HEABTOPH3OBAHHBIM JIUIAM B
Ccllydyae HECAaHKIMOHUPOBAHHOTO JOCTYTIA.

OrpaHuydeHHBIN J0CTYN: Y CTaHOBUTH CPEACTBA KOHTPOJIS 1OCTYIA, YTOOBI
OTPaHUYUTH JOCTYN K JIMYHON WH(OPMAIIUU TOIHKO TEMU MOJIH30BATEISIMU HIIN
COTPYAHHUKAMH, Y KOTOPBIX €CTh COOTBETCTBYIOIIEE pa3pelieHrne. ITO BKIIOYAET
Ha3HA4YCHHE OMPEJCIICHHBIX POJed M pa3pelieHUid W OrpaHHuYeHHe IOCTyIa K
JTUYHBIM JJAHHBIM Ha OCHOBE ITHX Pa3pelIcHH.

B 3akmroueHue criemyer OTMETHTh, YTO 3allUTa JIMYHBIX JAHHBIX UMEET
pelaroiee 3Hau4eHUE B BEO-TIPUIIOKEHUHM 171 OpOHMPOBAHUS TOMEUICHUH W
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opucoB B DkBagope. CobitofeHue mpaBusl KOHPUIACHIIUATBHOCTH, TaKUX Kak
LOPD, u npuMmeHeHue Takux Mep 0€30MacCHOCTH, KaKk HU(POBAHUE JAHHBIX U
OTPAaHUYEHHBIA JIOCTYN, HEOOXOAMMBI i obecrneueHus: O€30MacHOCTU U
KOH(PUIAEHIIMATBHOCTH TOJb30BaTeNie. DT JEHUCTBUSI YKPEIUISIIOT JOBEpHUE
MOJIb30BaTENIe M JIEMOHCTPUPYIOT MPHUBEPKEHHOCTh KOMIIAHUM  3alUTe
MePCOHATBHBIX JIAHHBIX.

be3zonacHocTh Npu nepeaaye JaHHbIX

KpaitHe BaxkHO 3amuinath uHOOPMALMIO BO BpeMsl €€ Iepeaayd.
Hcnonb3oBaHue 3alllMIICHHBIX MPOTOKOJIOB CBA3M, Takux kak HTTPS,
HeoOXxoauMo it obecrnedeHusi MUEGPOBaHMS JIaHHBIX BO BpemMsi oOMeHa
JAHHBIMA ~ MEXJYy  KIMEHTOM W CEepBEpOM. OTO  MpeNoTBpaliaet
HECAHKIMOHUPOBAHHBIA JOCTYNl K uWHpOpMamuu BO BpeMs IMpoilecca
OponupoBanusi. Kpome Toro, cieayer uzderatb XpaHeHUs] KOHPUICHIIUATBHBIX
JAHHBIX, TAKUX KaK MapoJik, B BUAE OOBIYHOTO TEKCTA, U CIEIYET UCIOIb30BaTh
HAJIEKHBIC AITOPUTMBI IIU(PPOBAHUS JIJIs 3aIUTHl KOHPUICHIIUATBHBIX TaHHBIX.

Pe3epBHOE KONMMPOBaHNE U BOCCTAHOBJIEHNE JAHHBIX

[IpunoxxeHue JOJDKHO HMMETh HAJEKHYH CHCTEMY PE3EpPBHOTO
KOIMPOBAaHMSI M BOCCTAHOBJICHUS JAHHBIX, YTOOBI TapaHTUPOBATh, UTO PE3CPBHAS
uHopMaIus ocTaeTcsi 0€30MaCHON U JOCTYITHOM B cliydae cOOE€B CUCTEMBbI WU
CTUXUUHBIX OeACTBUH. [laHHBIE JOJKHBI PETYISIPHO CO3/1aBaThCsl PE3EPBHBIMU
KONUSIMA W HAJEKHO XPAHUTHCA, YTOOBI MPEJOTBPATUTH MOTEPIO BAKHOU
uHpopmarmu. Kpome TOro, HEOOXOAMMO PETYISIPHO MPOBOAUTH TECTHI
BOCCTAHOBIICHUS [JIAHHBIX, YTOOBI MPOBEpUTHh SHPEKTUBHOCTH MPOLETYP
PE3EPBHOr0 KOMMUPOBAHUS U BOCCTAHOBJICHHUS.

TecTupoBanue U ayauT 0€30MACHOCTH

BaxxHo nmpoBOAUTH EPHUOINYECKUE TECTHI O€30MACHOCTH, TAKUE KaK TECTHI
Ha TPOHUKHOBEHHME U OIEHKU YS3BUMOCTEH, YTOOBI BBISIBUTH MOTCHIIMAIbHBIC
YSI3BUMOCTH B TPUJIOKEHUU. DTU TECTHI MOMOTYT OOHAPYXUTh M HCIPaBUTH
NOTEHIIUATbHBIE YS3BUMOCTH JO TOro, Kak OHHM OYyIyT MCHOJIb30BaHbI
3JI0yMBIIUICHHUKaMH. Kpome Toro, mNpoBEIEHHE PETyJSIPHBIX MPOBEPOK
O0e3zomacHOCTH  MOMOXeT  oOecrmeunTh  Hamuuue W dPdekTuBHOE
(bYHKITMOHUPOBAHHE CPEJICTB KOHTPOJIA 0€30MaCHOCTH U KOH(PUICHIIMATBHOCTH.
OTU TPOBEPKU MOTYT IIPOBOJIUTHCS BHYTPEHHUMH TPYIIIAMHU WM KOMITAHUSIMU,
CHEIUANTM3UPYIOMUMHUCS Ha HHPOPMAIIMOHHOMN 06€301MacHOCTH.

BriBoabI

B zaxmrouenune, aHanm3 0e€30mMacHOCTH W KOH(HUICHIIMATHLHOCTA B BeO-
MPWIOKCHUU JJII OpOHWPOBAHMS TOMEIIEHUH U O(PHUCOB B DKBaIoOpe HMMEET
KU3HEHHO Ba)XHOE 3HaueHue. Mbl MOJUYEPKHYIM HEOOXOAUMOCTh MPHUHSATHUA
CTporux Mep O€30MacHOCTH W COONIOACHHUS  MPUMEHUMBIX  TPaBHII
KOH(OHUICHIINATbHOCTH, TaknX Kak OpraHud4eckuid 3aKOH O  3allIHTe
nepcoHanbHbIX 1anHbIX (LOPD).

OOGecrieunBasi HAEKHYIO ayTEHTHU(PUKAIIMIO W HAHJICKAIIUA KOHTPOIb
JOCTyMa, a TakKKe 3allulilias JIMYHbIE JaHHbIE C TOMOIIbIO IMHU(PPOBAHUSA U
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OIrpaHUYCHHOI0 JOCTYyIIa, MOKHO TapaHTHUPOBATb KOH(l)I/II[eHI_[I/IaJ'IBHOCTB )41
LETTOCTHOCTH MH(OPMALIUY TOJIb30BaTECH.

Baxxno IIOHUMAaTh, 4TO 0€e30I1acHOCTh U KOH(l)I/IﬂeHLII/IaIIBHOCTB ABJIIAKOTCA
KPpUTHUYCCKHU BaXHBIMU ACIICKTaMU, KOTOPBIC HEC TOJIBKO 3alumarT
MOJI30BATENIE, HO M YKPEIULAIOT pernyTrauuio KommaHud. IIpemocrasiss
0e30omacHbli M HAAECKHBIA OMNbBIT, Bbl YKpEIUISETE JOBEpUE MOJb30BaTelied U
moompACTC IMOCTOAHHOC UCIIOJIB30BAHUC HJIaTCI)OpMBI.

[Ipu pa3zpaboTKe U KCILTyaTalluy BEO-TIPUIIOKEHUS HEOOXOJUMO € CaMOT0
Havajla YYUTbIBATb 0€e30I1aCHOCTh U KOH(I)I/IIIQHLII/IEUIBHOCTB. Ot 0006pa)KeHI/I${
JOJIKHBI OBITHh HEOTHEMJIEMOI YaCTHIO CTpaTerun KOMIIAHHUH, U HGO6XOI[I/IMO
MPOBOAUTL PCTYJIPHBIC OLICHKU HJISI BBISABJIICHUSA ITOTCHIIMAJIBHBIX YHBBHMOCTCfI
U IIPUHATHA MCP IO UX YCTPAHCHUTO.

Kopoue roops, obecrnieueHne 06€30MacHOCTH M KOH(MUICHIIMATHLHOCTH B
B€6-1’IpI/IJ'IO)K€HI/II/I JJI51 6p0HI/Ip0BaHI/ISI HOMCHIGHI/II;'I )41 0(1)I/ICOB B SKBanope NMECT
BAKHOC 3HAUCHHUC OJIs 3alllUThI I/IH(l)OpMaIII/II/I [1OJIL30BaTeICH U MMOAACPKAHUA UX
JIOBEpUSL. CoOuronenue paBUI KOH(UIEHIIUATIBHOCTH, BHEJPEHUE
COOTBCTCTBYIOIIIUX MCP 0€30IacHOCTH U pPaCcCMOTPCHUC ISTUX ACIICKTOB KakK
HEOThEMJIEMOM 4acTH p33pa60TKI/I H SKCITyaTallui UMCIOT PCIIAOIICC 3HAUCHUC
1t obecriedeHus: 6e30MacHON U HaJAeKHON PabOTHI.
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